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The  Secretary  of  the  Interior  has  determined  that  the  publication  of  this  periodical  is  necessary  in  the 
transaction  of  the  public  business  required  by  law  of  this  Department.  Use  of  funds  for  printing  this  periodical 
has  been  approved  by  the  Office  of  Management  and  Budget  through  September  1989. 


As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


HYDROLOGY  OF  THE  MANOKIN,  OCEAN 
CITY,  AND  POCOMOKE  AQUIFERS  OF 
SOUTHEASTERN  DELAWARE, 

Delaware  Geological  Survey,  Newark. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04619 


IMNG  EXOGENOUS  VARIABLES  IN  TEST- 
ING FOR  MONOTONIC  TRENDS  IN  HYDRO- 
LOGIC  TLME  SERIES, 

Geological  Survey,  Reston,  VA. 

\\   M  Alley. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  11.  p  1955-1961,  November  1988.  5  tab,  18  ref. 

Descriptors:  "Model  studies,  'Mathematical 
models.  'Statistics,  *Hydrologic  Cycle,  *Time 
series  analysis,  Monte  Carlo  method,  Regression 
analysis. 

One  approach  that  has  been  used  in  performing  a 
nonparametric  test  for  monotonic  trend  in  a  hydro- 
logic  time  series  consists  of  a  two-stage  analysis. 
First,  a  regression  equation  is  estimated  for  the 
variable  being  tested  as  a  function  of  an  exogenous 
variable.  A  nonparametric  trend  test  such  as  the 
Kendall  test  is  then  performed  on  the  residuals 
from  the  equation.  By  analogy  to  stagewise  regres- 
sion and  through  Monte  Carlo  experiments,  it  was 
demonstrated  that  this  approach  will  tend  to  un- 
derestimate the  magnitude  of  the  trend  and  to 
result  in  some  loss  in  power  as  a  result  of  ignoring 
the  interaction  between  the  exogenous  variable  and 
time.  An  alternative  approach,  referred  to  as  the 
adjusted  variable  Kendall  test,  is  demonstrated  to 
generally  have  increased  statistical  power  and  to 
provide  more  reliable  estimates  of  the  trend  slope. 
The  utility  of  including  an  exogenous  variable  in  a 
trend  test  was  examined  under  selected  conditions. 
In  this  regard,  when  testing  for  the  effects  of 
human  activities  on  streamflow,  consideration 
should  be  given  to  obtaining  an  exogenous  variable 
as  the  output  from  a  hydrological  model  with 
model  parameters  based  on  natural  conditions. 
Good  practice  is  to  apply  and  report  the  results  of 
several  trend  detection  approaches,  e.g.  using  sev- 
eral different  exogenous  variables.  (Sand-PTT) 
W89-05065 


ION  MASS  BUDGETS  FOR  LAKES  IN  THE 
TURKEY   LAKES   WATERSHED,   JUNE   1981- 

MAY  1983, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

tor  primary  bibliographic  entry  see  Field  5B. 


w™JCATION      OF      A      HYDROLOGICAL 
WATER  T°  ™E  ACIDIF1ED  TURKEY  LAKES 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
[  °r  Pnmary  bibliographic  entry  see  Field  5B. 
W89-05090 


tV™E£  AND  CHEMICAL  BUDGETS  FOR 
f^?c^RIAL  BASINS  AT  THE  TURKEY 
LAKES  WATERSHED, 

jreat    Lakes    Forestry    Research    Centre,    Sault 
Sainte  Marie  (Ontario). 
'  A.  Nicolson. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  88-95,  1988  1 
"g,  3  tab,  28  ref. 

Descriptors:  'Water  pollution  sources,  'Canada, 
^tcosystems,  *Ion  transport,  *Acid  rain  effects, 
Mydrologic  budget,  Alkalinity,  Elevation,  Con- 
auctivity  Sampling,  Precipitation,  Deposition, 
^.nemical  properties,  Lake  basins,  Ontario,  Sul- 
'ates,  Chlorides,  Nitrates. 

Twenty  terrestrial  basins  ranging  in  area  from  2.3 
o  <w./  hectares  were  monitored  in  the  1050-hec- 


tare  Turkey  Lakes  Watershed  (TLW)  to  measure 
discharge  and  ion  loss  from  the  terrestrial  ecosys- 
tem and  to  estimate  terrestrial  contributions  to  the 
main  aquatic  system.  These  basins  span  400  meters 
of  elevation,  beginning  at  60  meters  above  Lake 
Superior  (183  meters  above  sea  level.  Annual 
streamflow  represented  28-63%  of  precipitation; 
30-60%  of  the  total  occurred  during  springmelt 
Water,  H(  +  ),  and  NH4(  +  )  output  of  the  small 
basins  increased  with  basin  elevation;  conductivity, 
alkalinity,  Ca(++),  and  N03(-)  decreased.  Losses 
of  Mg(++),  K(  +  ),  Na(  +  ),  S04(-),  and  Cl(-) 
were  not  related  to  basin  elevation.  Input-output 
values  indicate  a  net  loss  of  Ca(++),  Mg(++), 
K(  +  ),  and  Na(++);  Cl(-)  slowly  accumulated,  N 
was  strongly  retained,  and  S04(-)  was  generally  in 
balance.  Alkalinity  values  indicate  that  HC03(-) 
was  important  in  balancing  cation  losses  in  low- 
elevation  basins  but  that  S04(~)  dominated  in 
high-elevation  basins.  Output  of  H(  +  )  was  sub- 
stantially lower  than  its  input  through  precipitation 
at  all  elevations;  however,  H(  +  )  removal  by  the 
terrestrial  system  was  greater  in  low-elevation  than 
in  high-elevation  basins  within  the  main  watershed. 
Precipitation  quantity  and  S04(-)  and  N03(-) 
input  were  measured  at  the  Atmospheric  Environ- 
ment Service  APN  station  southeast  of  the  TLW; 
other  chemical  parameters  were  measured  on  sam- 
ples collected  near  the  main  outlet  on  the  west  side 
of  the  TLW.  (See  W89-05082  thru  W89-05092  thru 
W89-05092  thru  W89-05101)  (Authors  abstract) 
W89-05091 


EVALUATION  AND  IMPROVEMENT  OF  HY- 
DROLOGICAL CONCEPTS  USED  IN  PAWN, 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

For  primary  bibliographic  entry  see  Field  6B. 

W89-05128 


COMPUTER  SIMULATION  IN  PHYSICAL  GE- 
OGRAPHY, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-05428 


SELECTED  PAPERS  IN  THE  HYDROLOGIC 
SCIENCES  1986. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2290.  1986.  154p.  Edited  by  S. 
Subitzky. 

Descriptors:  *Geohydrology,  'Water  quality, 
'Hydrology,  'Runoff,  'Groundwater,  'Rivers, 
'Lakes,  'Reservoirs,  'United  States,  Federal  juris- 
diction, Flow  velocity,  Surface-groundwater  rela- 
tions, Flow  discharge,  Limnology. 

Results  are  presented  of  hydrologic  studies  derived 
from  the  Federal  research  program  and  the  Feder- 
al-State cooperative  program  of  the  U.S.  Geologi- 
cal Survey  and  some  work  supported  by  other 
Federal  agencies.  Papers  cover  the  following:  lim- 
nology of  West  Point  Reservoir  (Georgia  and  Ala- 
bama); geochemistry  of  Bradys  Hot  Springs 
(Nevada);  possible  formation  of  diethylnitrosamine 
from  the  use  of  rhodamine  WT  dye  as  a  tracer; 
stream-aquifer  interactions  in  coal  areas  of  eastern 
Kansas;  organic  contaminants  from  wood-treat- 
ment processes  in  an  aquifer  near  Pensacola,  Flori- 
da; groundwater  plume  stabilization  and  removal 
strategies;  growth  and  runoff  from  Gulkana  Gla- 
cier (Alaska  Range);  flow  simulation  in  meander- 
ing channels  with  flood  plains;  stream-discharge 
record  reconstruction  techniques;  channel  widen- 
ing and  bank  slope  development  along  Cane  Creek 
(Tennessee);  extraction  of  soluble  amorphous 
phases  from  clays;  velocity  interpolation  methods 
for  computing  open-channel  discharge;  and  dis- 
charge computation  from  a  small  number  of  veloc- 
ity observations.  (See  W89-05587  thru  W89-05599) 
(Rochester-PTT) 
W89-05586 


DETERMINISTIC  NATURE  OF  FLOOD  FRE- 
QUENCIES: SOME  OBSERVATIONS, 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 
ing. 
I.  Muzik. 


IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  37-47,  4  fig,  1  tab,  14  ref,  1  append. 

Descriptors:  'Rainfall-runoff  relationships,  'Flood 
frequency,  'Rainfall  distribution,  'Statistical  analy- 
sis, Fluvial  systems,  Hydrographs,  Mathematical 
models,  Watersheds. 

The  deterministic  role  that  physical  characteristics 
of  watersheds  have  in  the  transformation  process 
of  probabilistic  rainfall  inputs  into  probabilistic 
peak  runoffs  is  discussed.  Analytical  solution  of 
kinematic  wave  flow  over  a  single  runoff  plane  and 
experimental  hydrographs  from  a  laboratory 
catchment  were  the  methods  of  investigation.  The 
dispersion  and  skewness  of  peak  runoff  series  in- 
crease with  increasing  resistance  to  surface  runoff 
and  with  decreasing  bifurcation  ratio,  the  mean 
basin  slope,  and  the  duration  of  rainfall.  The  results 
indicate  that  when  the  rainfall  intensity  distribution 
is  of  the  two  parameter  type,  such  as  normal  or 
gamma  distribution,  with  a  rigid  relationship  be- 
tween its  coefficients  of  skewness  and  variation, 
the  peak  runoff  distribution  does  not  retain  that 
rigidity.  (See  also  W89-05642)  (Author's  abstract) 
W89-05645 


COMPARISON  OF  FLOOD-FREQUENCY  ES- 
TIMATES BASED  ON  OBSERVED  AND 
MODEL-GENERATED  PEAK  FLOWS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05651 


PROBABILISTIC  CHARACTERISTICS  OF 
POINT  AND  AREAL  RAINFALL, 

Nagoya  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
U.  M.  F.  Takagi. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analsyes,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  265-275,  12  fig,  5  ref. 

Descriptors:  'Statistics,  'Meteorological  data, 
'Probabilistic  process,  'Rainfall  intensity,  'Re- 
gional analysis,  Simulated  rainfall,  Point  rainfall, 
Areal  rainfall,  Peak  rainfall,  Flood  frequency. 

The  time  and  spatial  concentration  of  heavy  rain- 
fall results  in  the  differences  between  point  and 
areal  averaging  rainfall.  The  rainfall  which  is  re- 
quired for  the  flood  control  design  in  a  drainage 
system  is  discussed  in  its  areal  properties.  If  the 
probabilistic  relationships  between  point  and  areal 
rainfall  are  clearly  established,  probabilistic  charac- 
teristics of  areal  rainfall  can  be  estimated  from  the 
probability  density  function  of  point  rainfall  at  a 
key  gauging  station.  The  simulation  technique  of 
the  rainfall  event  over  a  certain  region  has  been 
used  to  establish  the  probabilistic  characteristics  of 
point  and  areal  rainfalls.  The  shift  of  the  probabili- 
ty density  function  of  point  rainfall  towards  a 
lower  rainfall  intensity  may  give  a  good  approxi- 
mation to  that  of  areal  rainfall.  Logarithmic- 
normal  distribution  provides  a  good  approximation 
to  the  distribution  of  peak  rainfall  in  a  space.  The 
rainfall  intensity  decreases  linearly  with  the  dis- 
tance from  the  location  of  peak  rainfall.  Rainfall 
events  have  been  simulated  over  a  certain  region, 
and  the  results  introduce  the  relationship  between 
statistical  characteristics  of  point  rainfall  and  areal 
average  rainfall.  If  point  rainfall  itself  is  used  for  an 
over  all  drainage  system,  the  design  rainfall  can  be 
generally  over-estimated  compared  to  that  ob- 
tained based  on  areal  rainfall.  (See  also  W89-05642) 
(Author's  abstract) 
W89-05660 


COMPARISON  OF  THREE  METHODS  OF  ES- 
TIMATING RAINFALL  FREQUENCY  PARAM- 
ETERS ACCORDING  TO  THE  DURATION  OF 
ACCUMULATION, 


Field  2— WATER  CYCLE 


Group  2A — General 


University  of  Southern  Mississippi,  Long  Beach. 
M.  Slimani,  and  T.  Lebel. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  277-291,  7  fig,  2  tab,  18ref. 

Descriptors:  'Meteorological  data,  'Duration  anal- 
ysis, 'Hydrometeorology,  'Rainfall  intensity, 
Mathematical  studies,  Flood  forecasting,  Gumbel 
distribution,  Least  squares  method,  Mediterranean. 

The  Gradex  method  estimates  high  return  period 
discharges  by  assuming  that  the  two  marginal  in- 
creases in  rainfall  and  flood  volumes  are  equal  for 
return  periods  greater  than  a  hundred  years.  Three 
gradex  estimators  are  compared  from  bias  and 
efficiency  standpoints:  the  moment  and  maximum 
likelihood  methods  used  to  fit  a  Gumbel  distribu- 
tion to  an  extreme  value  data  set,  and  the  moment 
method  used  to  fit  a  two  component  exponential 
distribution  to  the  complete  data  set  of  observed 
rainfalls.  The  fitting  of  a  two  component  exponen- 
tial model  to  all  consecutive  rainfalls  uses  the  most 
hydrometeorological  information  and  appears  to 
be  the  best  as  long  as  the  necessary  data  is  avail- 
able. The  method  is  especially  suitable  when  corre- 
sponding extreme  value  series  cannot  be  well  fitted 
by  a  Gumbel  distribution.  In  cases  where  only 
extreme  value  series  can  be  used,  it  was  observed 
that  maximum  likelihood  estimates  could  not  com- 
pete with  less  sophisticated  but  more  efficient 
moment  fitting  or  least  square  fitting  estimates. 
When  a  break  or  curve  occurs  in  the  point  swarm, 
the  least  squares  fit  accounts  for  this  break,  and  the 
upper  part  of  the  empirical  distribution  corre- 
sponds to  a  Gumbel  distribution.  If  this  part  con- 
tains enough  values,  this  method  yields  gradex 
estimates  close  to  those  of  the  two  component 
exponential  model.  However,  the  robustness  of  the 
least  squares  estimate  is  poor  when  there  are  sever- 
al high  value  outliers.  The  main  advantage  of 
working  on  parent  distribution  series  rather  than 
on  extreme  value  series  is  the  minimization  of  the 
influence  of  these  high  value  outliers,  observed  in 
rainfall  in  the  Mediterranean  area.  (See  also  W89- 
05642)  (Author's  abstract) 
W89-05661 


FREQUENCY  ANALYSIS  OF  AUSTRALIAN 
RAINFALL  DATA  AS  USED  FOR  FLOOD 
ANALYSIS  AND  DESIGN, 

Bureau   of  Meteorology,    Melbourne   (Australia). 

Hydrology  Branch. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-05662 


STOCHASTIC  FORMULATION  OF  STORM 
PATTERN  AND  RAINFALL  INTENSITY-DU- 
RATION CURVE  FOR  DESIGN  FLOOD, 

Tokushima  Univ.  (Japan).  Dept.  of  Construction 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-05663 


SOME  NEW  PERSPECTIVES  ON  MAXIMUM 
ENTROPY  TECHNIQUES  IN  WATER  RE- 
SOURCES RESEARCH, 

Naval  Research  Lab.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-05667 


ENTROPY  PRINCIPLE  IN  THE  ESTIMATION 
OF  GUMBEL  PARAMETERS, 

Delhi  Coll.  of  Engineering  (India).  Dept.  of  Civil 

Engineering. 

I  01  primary  bibliographic  entry  see  Field  7C. 

W89-05672 


ANOTHER  LOOK  AT  THE  JOINT  PROBABIL- 
ITY OP  RAINFALL  AND  RUNOFF, 

Oklahoma  State  Univ.,  Stillwater    Dept.  of  Agri- 
cultural Engineering 
f     i    Haan,  and  It  N  Wilson. 
IN  Hydrologii   i  requeni  v  Modeling!  Proceedings 
of  the  International  Symposium  on  Flood  I  'n  q 


cy  and  Risk  Analyses,   14-17  May   19X6.  I 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,   Boston,   MA.    1987.  p  555- 
569,  2  fig,  5  tab,  12  ref,  append. 

Descriptors:  'Design  flood,  'Rainfall  frequency, 
'Statistical  analysis,  'Runoff  forecasting,  'Rainfall- 
runoff  relationships,  'Flood  frequency,  Probability 
distribution,  Mathematical  studies,  Soil  water. 

Considerable  discussion  exists  in  the  literature  deal- 
ing with  the  relationship  between  the  return  period 
of  a  runoff  event  and  the  return  period  of  the 
rainfall  that  produced  the  runoff.  The  assumption 
is  usually  made  that  the  two  return  periods  are  the 
same  when  a  design  flow  is  estimated.  This  as- 
sumption has  been  widely  criticized  but  continues 
to  be  used  because  of  the  lack  of  a  suitable  alterna- 
tive. Differences  in  the  return  period  of  runoff  and 
rainfall  can  be  attributed  to  variation  in  the  ante- 
cedent conditions  that  exist  on  a  catchment  at  the 
time  of  a  storm.  A  procedure  that  can  simulta- 
neously account  for  rainfall  probability  and  ante- 
cedent condition  probability  is  needed.  A  proce- 
dure for  estimating  the  magnitude  of  a  flow  event 
for  a  given  return  period  that  incorporates  the  joint 
probability  of  rainfall  depths  and  antecedent  soil 
water  conditions  was  developed.  Rainfall  probabil- 
ities were  determined  from  the  Extreme  Value 
distribution,  and  soil  water  probabilities  were 
based  on  22  years  of  data  from  an  experimental 
watershed  near  Stillwater,  OK.  The  resulting  flow 
estimates  for  a  given  return  period  were  compared 
with  similar  estimates  based  on  the  assumption  of 
equality  of  return  periods  for  rainfall  and  runoff. 
As  a  result  of  allowing  the  possibility  of  large  rains 
and  wet  antecedent  conditions,  it  is  possible  for 
estimated  flows  for  large  return  periods  to  be 
greater  than  similar  estimates  that  treat  the  ante- 
cedent conditions  as  a  constant  and  use  return 
period  rainfall  directly.  These  procedures  require 
greater  study  before  any  conclusions  can  be  made. 
(See  also  W89-05642)  (Davis-PTT) 
W89-05681 


FIELD  APPLICATION  OF  PARAMETER 
IDENTIFICATION  IN  GROUNDWATER  CON- 
TAMINANT TRANSPORT  MODELING:  A 
CASE  STUDY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05781 


MODELING  TRANSIENT  GROUND  WATER 
FLOW  IN  MULTILAYERED  AQUIFER  SYS- 
TEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05790 
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COMPARISON  BETWEEN  BULK  AND  WET 
PRECIPITATION  IN  THE  LUQUILLO  RAIN 
FOREST, 

Center   for   Energy   and   Environment   Research, 

San  Juan,  PR. 

For  primary  bibliographic  entry  see  Field  2K. 
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ACIDITY  OF  RAIN  IN  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez. 

E.  D.  Osborne. 

IN:    Third    Caribbean    Islands    Water    Resources 

Congress.  Proceedings  of  a  Symposium  held  in  St. 

Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 

61-64,  2  fig,  1  tab,  3  ref. 

Descriptors:  'Water  pollution  sources,  'Acid  rain, 
•Puerto  Rico,  'Pollutant  identification,  Sulfates, 
Chemical  analysis,  Seasonal  variation,  Wind,  Ni- 
trates, Chlorides. 

Acid  rain  is  a  phenomenon  present  in  the  environ- 
ment of  the  island  of  Puerto  Rico.  There  appears 
to  be  a  seasonal  trend  with  higher  acidity  manifest- 


ed during  the  dry  season  of  January  to  April  The 
best  predictor  of  rain  acidity  in  the  group  of  lor.s 
(N03(-),  804(2-),  and  CK-))  analyzed  is  the  SG4(2-j 
Wind  patterns  play  a  very  important  role  in  the 
geographical  distribution  of  pollutants  that  cause 
the  acidity  of  rain  in  Puerto  Rico.  (See  also  W89- 
04665)  (Lantz-PTT) 
W89-04675 


RELATIONSHIP  BETWEEN  RAINFALL  AND 
PEAT  WATER  CHEMISTRY  AND  THE  IMPLI- 
CATIONS FOR  MANAGEMENT  AT  CHART- 
LEY  MOSS  NATIONAL  NATURE  RESERVE, 
ENGLAND, 

Nottingham    Univ.   (England).    Dept.   of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W 89-04700 


ACID    DEPOSITION    IN    MARYLAND:    THE 
STATUS  OF  KNOWLEDGE  IN  1987. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04861 


ATMOSPHERIC     TRANSPORT,     TRANSFOR- 
MATION, AND  DEPOSITION, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04863 


SOME  MODELS  FOR  RAIN  AND  CLOUDS  AT- 
TENUATION OF  MILLIMETER  WAVES, 

National  Telecommunications  and  Information 
Administration,  Boulder,  CO.  Inst,  for  Telecom- 
munication Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-04882 


AMBIENT  CONCENTRATION  AND  PRECIPI- 
TATION SCAVENGING  OF  ATMOSPHERIC 
ORGANIC  POLLUTANTS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

E.  Atlas,  and  C.  S.  Giam. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 

No.  1-2,  p  19-36,  March  1988.  3  fig,  9  tab,  40  ref. 

NSF  Grants  OCE-81-11481  and  84-15726. 

Descriptors:  'Precipitation  scavenging,  'Path  of 
pollutants,  'Air  pollution,  'Organic  compounds, 
Air-water  interfaces,  Chlorinated  hydrocarbons, 
Texas,  Precipitation,  DDT,  Polychlorinated  Bi- 
phenyls,  Rainfall,  Trace  levels. 

Trace  organic  compounds  were  measured  in  air 
and  rainfall  at  a  rural  site  in  Texas.  Chlorinated 
hydrocarbons  and  phthalic  acid  esters  were  present 
at  concentrations  of  ng  per  cu  m  in  air  and  ng  per  1 
in  precipitation.  The  most  abundant  compounds 
measured  in  air  were  phthalic  acid  esters  >  toxa- 
phene  >  chlordane  >  hexachlorocyclohexanes 
(HCHs)  >  others.  In  rainfall,  the  concentration 
order  was  phthalic  acid  esters  >  toxaphene  > 
HCHs  >  DDTs  >  chlordane  >  polychlorinated 
biphenyls  >  others.  An  inverse  correlation  be- 
tween concentration  and  rainfall  amount  was  ob- 
served for  most  compounds.  A  model  of  precipita- 
tion scavenging  of  these  compounds  considered 
both  scavenging  of  gas-phase  and  particulate- 
bound  compounds  from  the  atmosphere.  Good 
agreement  was  obtained  between  theoretical  and 
measured  concentrations.  Results  indicate  that 
scavenging  of  a  small  amount  of  particle-bound 
compound  can  account  for  >98%  of  wet  deposi- 
tion for  insoluble  organic  pollutants.  Gas-phase 
scavenging  is  important  for  the  more  soluble  com- 
pounds such  as  HCH.  (Author's  abstract) 
W89-04983 


INTRAURBAN    PRECIPITATION    QUALITY: 
HAMILTON,  CANADA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-04984 
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COMPARATIVE  STUDY  OF  THE  PRECIPITA- 
TION ACIDITY  IN  TWO  CITIES  IN  CANTA- 
BRIA  (SPAIN)  WITH  DIFFERENT  DEGREES 
OF  INDUSTRIALIZATION, 

Cantabria  Univ.,  Santander  (Spain).  Dept.  of  Fun- 
damental Physics. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04991 


CHEMISTRY   OF   PRECIPITATION   NEAR   A 
LIMESTONE  BUILDING, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04996 


CHEMICAL  DEPOSITION  OF  A  HIGH  ELE- 
VATION RED  SPRUCE  FOREST, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04999 


EFFECT  OF  SIMULATED  ACID  RAIN  ON  NI- 
TROGENASE  ACTIVITY  IN  THE  LICHEN 
GENUS  PELTIGERA  UNDER  FIELD  AND 
LABORATORY  CONDITIONS, 

Aquatic  Habitat  Inst.,  Richmond,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05001 


INFLUENCE  OF  RAIN  AND  EVAPORATION 
ON  SALT  INTRUSION  IN  ESTUARIES, 

Euroconsult,  Arnhem  (Netherlands). 

H.  H.  G.  Savenije. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  12,  p  1509-1524,  December  1988.  8  fig,  3 

tab,  5  ref. 

Descriptors:  .'Estuaries,  *Saline  water  intrusion, 
*Evaporation  rate,  *Rainfall,  Salinity,  Net  rainfall, 
Hydrologic  models,  Mathematical  analysis, 
Gambia,  Model  studies. 

The  extent  of  salt  intrusion  in  well-mixed  estuaries 
is  governed  by  the  balance  of  outward  advective 
transport  by  fresh  water  and  inward  dispersive  salt 
transport.  The  influence  of  local  evaporation  and 
rainfall  on  the  salinity  of  estuary  water  is  generally 
neglected  in  salt  intrusion  models.  In  the  Gambia 
estuary,  it  appears  that  the  influence  of  rain  and 
evaporation  is  important.  The  Gambia  estuary, 
however,  is  special  in  that  it  has  a  large  surface 
area  and  it  is  very  long  (400  km).  The  influence  of 
evaporation  on  salt  intrusion  may  be  less  important 
in  other  estuaries.  A  model  is  presented  to  simulate 
salt  intrusion  taking  into  account  the  effects  of 
local  rain  and  evaporation.  It  is  recommended  that, 
whenever  a  salt  intrusion  model  is  made  for  a 
certain  estuary,  nondimensional  analysis  is  carried 
out  to  study  the  necessity  for  inclusion  of  the 
evaporation  terms.  (Author's  abstract) 
W89-05216 


UPDATED  ASSESSMENT  OF  NATIONAL 
WEATHER  SERVICE  30-DAY  AND  90-DAY 
FORECASTS  FOR  NEW  JERSEY, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Meteor- 
ology and  Physical  Oceanography. 
R.  P.  Harnack. 

Bulletin  of  the  New  Jersey  Academy  of  Sciences, 
Vol.  33,  No.  2,  p  55-60,  Fall  1988.  1  fig,  8  tab,  2  ref. 

Descriptors:  'Forecasting,  *Weather  forecasting, 
'New  Jersey,  *Statistical  analysis,  Evaluation,  Air 
temperature,  Precipitation,  Prediction. 

The  national  Weather  Service  30-day  and  90-day 
temperature  and  precipitation  forecasts  were  veri- 
fied to  determine  their  levels  of  skill  for  the  state  of 
New  Jersey.  All  forecasts  were  drawn  from  the 
1974-86  period,  and  two  samples  were  used:  the 
entire  period,  and  a  subperiod  consisting  of  mid- 
1982  to  mid- 1986.  The  overall  sample  percent  cor- 
rect forecast  exceeded  chance  and  persistence  for 
30-day  temperature  (46%  correct  for  three-class 
forecasts)  and  precipitation  (58%  correct  for  two- 
class  forecasts).  On  a  seasonal  basis,  only  the 
summer  30-day  precipitation  forecasts  are  worse 


than  chance  and  generally  seasonally  stratified 
scores  are  also  better  than  persistence.  The  best 
skill  was  seen  for  winter  forecasts  (54%  and  71% 
correct  for  temperature  and  precipitation  respec- 
tively) and  the  frequency  of  two-class  temperature 
errors  was  very  small  (4.4%).  The  two-class  90- 
day  forecasts  were  either  close  to  or  below  chance 
expectation  for  temperature  (52%)  and  precipita- 
tion (42%).  Again,  winter  forecasts  were  best  for 
temperature,  though  summer  was  best  for  precipi- 
tation. No  detectable  forecast  skill  trends  were 
found,  which  when  considered  with  the  overall 
skill  calculated,  suggests  caution  in  the  use  of  long- 
range  forecasts  especially  at  times  of  year  when  the 
skill  found  was  low.  (Author's  abstract) 
W89-05238 


EFFECT  OF  RANDOM  PRECIPITATION 
TIMES  ON  THE  SCAVENGING  RATE  FOR 
TROPOSPHERIC  NITRIC  ACID, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05243 


PRECIPITATION  COMPOSITION  AT  CAPE 
GRIM,  1977-1985, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-05244 


UNUSUAL   EXAMPLE  OF  FREEZING  RAIN, 

Meteorological     Office,     Guetersloh     (Germany, 

F.R.). 

D.  W.  Turner,  and  D.  J.  Marriott. 

Meteorological    Magazine   MTMGA5,   Vol.    117, 

No.  1393,  p  255-257,  August  1988.  2  fig. 

Descriptors:  *Ice  formation,  'Freezing  rain,  'Pre- 
cipitation, 'Weather,  'Weather  data  collection, 
'Rain,  'Freezing,  West  Germany,  Meterological 
data  collections,  Air  masses,  Atmospheric  water. 

Freezing  rain,  while  not  unknown,  is  rare  over 
western  Europe  and  is  nearly  always  a  transitory 
feature.  A  single  freezing  rain  event,  which  oc- 
curred in  a  narrow  band  probably  no  more  than  30 
km  wide,  over  northern  areas  of  the  Netherlands 
and  the  Federal  Republic  of  Germany,  is  de- 
scribed, with  its  attendant  synoptic  situation.  This 
occurrence  over  north  Germany  was  rare  in  its 
extended  duration  of  over  9  hours.  Considerable 
damage  to  tress,  power  and  telephone  lines  result- 
ed. The  event  illustrates  vividly  not  only  the  abili- 
ty of  cold  continental  air  to  persist  at  the  surface, 
despite  the  apparent  encroachment  of  warm  air, 
but  also  the  marked  difference  between  the  cooling 
rates  of  grass  and  solid  surfaces.  (Friedmann-PTT) 
W89-05311 


RAIN-SNOW  BOUNDARIES  AND  FREEZING 
PRECIPITATION  IN  CANADIAN  EAST  COAST 
WINTER  STORMS, 

Atmospheric    Environment    Service,    Downsview 
(Ontario).  Cloud  Physics  Research  Div. 
R.  E.  Stewart,  and  L.  M.  Patenaude. 
Atmosphere-Ocean  ATOCDA,  Vol.  26,  No.  3,  p 
377-398,   September   1988.    12   fig,   5  tab,    17  ref. 

Descriptors:  'Freezing  rain,  'Rain,  'Precipitation, 
'Snow,  'Storms,  'Canada,  'Meterological  data 
collection,  Weather  data  collections,  Atmospheric 
physics,  Blizzards. 

Fourteen  rain-snow  boundaries  and  freezing  pre- 
cipitation episodes  within  Canadian  East  Coast 
winter  storms  were  examined.  Radar,  sounding, 
and  surface  observations  were  used  to  study  the 
characteristics  of  these  features.  Rain-snow  bound- 
aries and  freezing  precipitation  episodes  are  cou- 
pled phenomena.  The  deepest  radar  echoes  and  the 
heaviest  precipitation  generally  occurred  in  the 
adjacent  snow  region,  and  surface  wind  shifts  typi- 
cally were  associated  with  the  transition  to  rain.  A 
conceptual  model  of  the  processes  in  the  vicinity 
of  a  rain-snow  boundary  and  a  freezing  precipita- 
tion region  was  developed.  Enhanced  updrafts  in 


Precipitation — Group  2B 

the  snow  region  gave  rise  to  the  observed  en- 
hanced snow.  The  trailing  region  of  drizzle  and/or 
light  rain,  sometimes  supercooled,  is  associated 
with  subsidence.  Symmetric  instability  may  be  oc- 
curring in  these  rain-snow  boundary  and  freezing 
precipitation  cases.  Several  of  the  storms  that  were 
studied  were  undergoing  rapid  deepening.  In  each 
of  these  cases,  the  main  updraft  region  was  associ- 
ated with  the  rain-snow  boundary  and  freezing 
precipitation  region.  Understanding  rapid  deepen- 
ing will,  therefore,  also  require  knowledge  of  the 
coupling  of  rain-snow  boundaries  with  episodes  of 
freezing  rain.  (Friedmann-PTT) 
W89-05318 


INFLUENCE  OF  THE  OCEAN  ON  THE  CHEM- 
ISTRY OF  PRECIPITATION  IN  NOVA 
SCOTIA, 

Technical  Univ.  of  Nova  Scotia,  Halifax.  Centre 

for  Water  Resources  Studies. 

J.  K.  Underwood,  D.  H.  Waller,  and  D. 

Thirumurthi. 

Atmosphere-Ocean  ATOCDA,  Vol.  26,  No.  3,  p 

467-479,  September  1988.  4  fig,  1  tab,  34  ref. 

Descriptors:  'Acid  rain,  'Water  chemistry,  'Water 
pollution  sources,  'Precipitation,  'Chemistry  of 
precipitation,  'Nova  Scotia,  'Meteorological  data 
collection,  Rain,  Snow,  Hydrogen  ion  concentra- 
tion, Marine  climates,  Cations,  Anions. 

Between  the  fall  of  1977  and  December  1980,  > 
800  samples  of  precipitation  were  collected  at  9 
rural  locations  across  Nova  Scotia.  Average  ph 
was  4.61,  and  an  average  conductivity  of  25 
microS/cm  confirmed  the  low  ionic  strength  of 
rain  and  snow.  Of  all  ions,  chloride  was  the  most 
abundant  at  76  microequivalents/L  (2.7  mg/L). 
Oceanic  origins  were  perceived  as  the  source  for 
chloride  as  well  as  for  Na,  Mg,  51%  of  K,  21%  of 
Ca,  and  21%  of  S04,  and  the  sea  collectively 
accounted  for  66%  of  all  ions  in  Nova  Scotian 
precipitation.  In  contrast,  the  dominating  ions  in 
New  York,  New  Hampshire,  Ontario  and  Norway 
were  H(  +  )  and  S04.  In  Nova  Scotia,  chloride 
concentrations  in  rain  (mg/L)  are  a  function  of 
distance  D  (km)  from  the  coast  and  may  be  de- 
scribed by  the  equation  CI  (mg/L)  =  4.5  D  to  the  - 
0.42  power.  It  indicates  that  CI  concentrations  are 
reduced  by  about  50%  within  0.5  km  of  the  coast, 
and  80%  within  5  km.  The  continental  North 
American  chloride  data  examined  are  also  consist- 
ent with  the  relationship.  The  shape  of  the  chloride 
curve  is  similar  to  curves  others  have  developed 
from  rain  and  lake  water  chemistry  observations  in 
Holland  and  the  United  Kingdom,  although  those, 
and  other  European  data,  indicate  that  the  marine 
influence  is  less  pronounced  in  northeastern  North 
America.  The  marine  influence  of  precipitation 
chemistry  on  Nova  Scotia  has  a  maximum  seasonal 
amplitude  during  the  winter.  (Author's  abstract) 
W89-05319 


1986  DROUGHT  IN  THE  SOUTHEASTERN 
UNITED  STATES:  HOW  RARE  AN  EVENT 
WAS  IT, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

E.  R.  Cook,  M.  A.  Kablack,  and  G.  C.  Jacoby. 
Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  93.  No.  Dll,  p  14,257-14,260,  November  20, 
1988.  2  fig,   1  tab,   19  ref.  NSF  Div.  of  Climate 
Dynamics  Grant  ATM  85-25188. 

Descriptors:  'Dendrochronology,  'Paleohydro- 
logy,  'Paleoclimatology,  'Drought,  'Frequency 
analysis,  'History,  Moisture  deficiency,  Trees, 
Planning. 

The  recent  drought  in  the  southeastern  United 
States  was  the  most  severe  episode  of  moisture 
deficiency  to  strike  that  area  in  the  past  1 1 1  years, 
based  on  meteorological  records.  Using  those 
records,  the  recurrence  interval  of  this  event  has 
been  estimated  to  be  of  the  order  of  100-200  years. 
A  much  longer  history  of  drought  occurrence  is 
developed  for  this  region,  using  tree-ring  series  of 
old-age  trees  growing  in  the  southern  Appalachian 
Mountains.  This  record,  which  extends  back  to 
1700,  indicates  that  the  1986  drought  was  unprece- 
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dented  in  its  severity  as  a  single-year  event.  On  this 
basis,  it  is  concluded  that  the   1986  drought  is  a 
very  rare  event,  with  a  probably  recurrence  inter- 
val of  at  least  287  years.  (Author's  abstract) 
W89-05348 


VERY  LOW  PROBABILITY  PRECIPITATION- 
FREQUENCY  ESTIMATES:  A  PERSPECTIVE, 

National  Weather  Service,  Silver  Spring,  MD. 
Office  of  Hydrology. 
F.  Richards,  and  R.  G.  Wescott. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  243-252,  3  fig,  3  tab,  4  ref. 

Descriptors:  *Flood  frequency,  *Storm  runoff, 
'Meteorological  data,  *Storms,  *Statistical  meth- 
ods, 'Probabilistic  process,  'Meteorological  data 
collection,  Precipitation,  Prediction,  Risks. 

Attempts  to  quantitatively  evaluate  the  level  of 
risk  associated  with  nuclear  power  plants  have  led 
to  an  increasing  desire  to  assign  probabilities  to 
rare  precipitation  events.  Because  it  was  felt  that 
purely  statistical  estimates  of  events  with  return 
periods  greatly  in  excess  of  the  period  of  record 
were  susceptible  to  potentially  unacceptable  levels 
of  uncertainty,  an  approach  that  combined  statisti- 
cal analysis  with  meteorological  interpretation  was 
taken  to  determine  a  24-hr  point  precipitation 
amount  judged  to  be  associated  with  a  0.001  annual 
exceedance  probability  of  occurrence  (1000-yr 
event).  The  possibility  of  using  joint  probabilities 
associated  with  storm  centering,  depth  area  reduc- 
tion, and  storm  intensity  to  determine  the  probabil- 
ity of  average  depths  of  precipitation  over  larger 
areas  was  also  considered.  The  methodology  is  in 
an  initial  stage  of  development  and  should  not  be 
considered  at  this  time  for  design  applications.  The 
distribution  of  storm  decay  coefficients  may  be 
regionally  dependent.  (See  also  W89-05642)  (Au- 
thor's abstract) 
W89-05658 


SQRT-EXPONENTIAL  TYPE  DISTRIBUTION 
OF  MAXIMUM, 

Kinki  Univ.,  Higashiosaka  (Japan).  Dept.  of  Civil 
Engineering. 

T.  Etoh,  A.  Murota,  and  M.  Nakanishi. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  253-264,  1  fig,  2  tab,  2  ref,  5  append. 

Descriptors:  'Statistical  methods,  'Meteorological 
data,  'Rainfall  intensity,  'Parametric  hydrology, 
Osaka,  Japan,  Mathematical  studies,  Statistical 
analysis,  Outliers,  Statistical  models. 

The  square-root  exponential  type  distribution  of 
the  maximum,  or  SQRT-ET-max  distribution  is 
presented,  as  the  distribution  to  be  applied  to  the 
annual  maximum  series  of  the  total  amount  (or 
depth)  of  a  single  rainstorm.  The  distribution  is 
theoretically  derived,  and  is  as  simple  in  expression 
as  conventional  ones.  It  has  two  parameters  and 
estimates  them  more  stably  than  distributions  with 
three  or  more  parameters.  It  is  as  good  as  or 
superior  to  conventional  three  parameter  distribu- 
tions in  overall  fitness  to  frequency  distributions  of 
annual  maximum  depths  of  single  rainstorms  and 
rainfalls  of  about  24  hours.  It  is  applied  to  various 
annual  maxima  made  from  the  observed  hourly 
rainfall  sequence  in  Osaka,  and  those  of  daily  rain- 
falls at  major  meteorological  observatories 
throughout  Japan.  Five  criteria  are  proposed  to 
judge  the  goodness  of  distribution  functions  in 
practical  applications:  overall  fitness,  stability  of 
the  estimated  parameters,  reasonability  of  outliers, 
simplicity  in  expression,  and  theoretical  back- 
ground. It  is  shown  that  the  SQRT-ET-max  distri- 
bution is  a  highly  plausible  solution  to  the  outlier 
problem  of  rainfalls  of  several  to  4K  hours  duration. 
(See alio  W89  05642)  (Author's  abstract) 
WX9-05659 


FREQUENCY  ANALYSIS  OF  AUSTRALIAN 
RAINFALL  DATA  AS  USED  FOR  FLOOD 
ANALYSIS  AND  DESIGN, 

Bureau  of  Meteorology,  Melbourne  (Australia). 
Hydrology  Branch. 

R.  P.  Canterford,  N.  R.  Pescod,  H.  J.  Pearce,  L.  H. 
Turner,  and  R.  J.  Atkinson. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  293-302,  2  fig,  2  tab,  8  ref. 

Descriptors:  'Rainfall-runoff  relations,  'Statistics, 
'Duration  analysis,  'Rainfall  intensity,  'Mathemat- 
ical Studies,  'Rainfall  frequency,  'Rainfall  dura- 
tion, 'Design  floods.Computer  models,  Australia, 
Regression  analysis. 

The  procedures  used  to  obtain  accurate,  temporal- 
ly and  spatially  consistent,  intensity-frequency-du- 
ration (IFD)  design  rainfall  data  for  Australia  are 
discussed.  Approximately  500,000  years  of  daily 
station  annual  maximum  rainfalls  (7,500  stations, 
average  record  length  65  years)  and  12,000  years 
of  pluviometer  station  data  (600  stations,  20  years 
average  record)  for  12  durations  were  used  in  the 
development  of  the  generalized  IFD  curves.  These 
IFD  design  curves  are  used  by  design  engineers 
and  scientists  as  input  to  a  wide  range  of  design 
flood  models  and  other  environmental  studies.  The 
basic  annual  maximum  rainfall  data  for  durations  of 
6  minutes  to  72  hours  are  fitted  using  a  log-Pearson 
Type  III  distribution  with  a  small  positive  regional 
skewness  up  to  0.7.  Various  regression  techniques 
were  used  to  estimate  short  duration  data  at  daily 
read  rain  gauge  sites.  Six  master  charts  of  rainfall 
intensity  for  various  durations  and  average  recur- 
rence intervals  (ARI)  covering  all  Australia  are 
presented.  From  these  six  charts,  plus  a  map  of 
regionalized  skewness,  a  full  set  of  IFD  curves  can 
be  obtained  for  any  location  using  appropriate 
extrapolation  and  interpolation  procedures.  The 
IFD  design  curves  extend  from  six  minutes  to  72 
hours  and  ARI  from  one  year  to  100  years.  Com- 
puterized Design  IFD  Rainfall  System  (CDIRS). 
CDIRS  allows  automatic  determination  of  a  full 
set  of  IFD  curves  (also  in  tabular  form)  for  any 
location  simply  by  supplying  its  latitude  and  longi- 
tude. (See  also  W89-05642)  (Author's  abstract) 
W89-05662 


STOCHASTIC  FORMULATION  OF  STORM 
PATTERN  AND  RAINFALL  INTENSITY-DU- 
RATION CURVE  FOR  DESIGN  FLOOD, 

Tokushima  Univ.  (Japan).  Dept.  of  Construction 
Engineering. 
M.  Hashino. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  303-3 14,  6  fig,  2  tab,  4  ref. 

Descriptors:  'Duration  analysis,  'Rainfall-runoff 
relations,  'Design  storms,  'Rainfall  intensity, 
Flood  forecasting,  Probabilistic  process,  Probable 
maximum  precipitation,  Probability  distribution, 
Intensity-duration  relationship,  Mathematical  stud- 


A  stochastic  single  storm  pattern,  which  preserves 
the  stochastic  properties  of  actual  storm  rainfall, 
was  theoretically  derived  from  Freund's  bivariate 
probability  density  function.  Two  typical  design 
storm  patterns,  the  last  and  the  central  peaked 
types,  are  defined  by  three  parameters:  the  reduced 
variate  of  the  peak  rainfall  intensity,  the  autocorre- 
lation index  related  to  the  autocorrelation  coeffi- 
cient of  the  rainfall  intensities,  and  the  conditional 
probability.  Integration  of  the  given  stochastic 
design  hyetograph  gives  a  new  conditional  proba- 
bility intensity-duration  formula.  The  conditional 
probability  intensity-duration  curve  is  demonstrat- 
ed by  using  actual  hourly  rainfall  data.  If  there  is  a 
reliable  intensity-duration  curve,  which  is  obtained 
from  annual  maximum  series  of  data  for  different 
durations,  a  design  storm  pattern  can  be  set  for  the 
last  or  the  central  peaked  type  of  the  conditional 
probability    storm    pattern    corresponding    to   the 


usual   intensity-duration   curve    Design   intensities 
for  durations  shorter  than    1   hr  can  be  estimated 
from   the  available  hourly  data    (See   al 
05642)  (Author's  abstract) 
W89-05663 


RAINFALL  FREQUENCY  STUDIES  FOR  <  I  N 
TRAL  SAUDI  ARABIA, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering 
U.  Sendil,  and  A.  M.  A.  Salih. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  315-326,  4  fig,  5  tab,  12  ref. 

Descriptors:  'Rainfall  frequency,  'Statistics,  'Fre- 
quency analysis,  'Rainfall  distribution,  'Design 
storms,  'Design  floods,  'Saudi  Arabia,  'Hydraulic 
structures,  Regional  floods,  Gumbel  distribution, 
Flood  forecasting,  Mathematical  studies. 

A  frequency  analysis  was  conducted  on  rainfall 
data  for  six  stations  in  Central  Saudi  Arabia.  The 
Gumbel  type-a  distribution  was  used  to  predict 
design  storms  for  particular  durations  (10  min  to  12 
hr)  and  for  particular  return  periods  (2  to  50  yr). 
Analysis  of  data  for  each  individual  station  as  well 
as  regional  analysis  was  carried  out  using  annual 
series.  The  area  under  study  was  divided  into  two 
zones  by  considering  the  rainfall  and  topographical 
characteristics,  and  depth-duration-frequency  rela- 
tionships were  derived  for  each  zone.  These  rela- 
tionships are  recommended  for  the  design  of  hy- 
draulic structures  (storm  sewers  and  drainage 
channels)  in  the  area.  Goodness  of  fit  tests  show 
that  Gumbel's  distribution  fits  satisfactorily  to  rain- 
fall data  of  arid  climates.  Confidence  limits  ranged 
between  16  to  54%  of  the  rainfall  estimates  for 
individual  stations;  they  are  reduced  to  about  20% 
in  the  case  of  regional  analysis.  More  confidence 
can  be  attached  to  rainfall  depth-duration-frequen- 
cy relationships  with  extended  length  of  data  sam- 
ples by  regional  analysis.  The  relationships  should 
be  used  with  caution  for  a  region  with  high  rainfall 
variability  although  the  tests  may  show  the  region 
to  be  a  homogeneous  one,  and  for  return  periods 
greater  than  the  total  length  of  record.  (See  also 
W89-05642)  (Davis-PTT) 
W 89-05664 


ANALYSIS  OF  FLOOD  OCCURRENCE 
THROUGH  CHARACTERIZATION  OF  PRE- 
CIPITATION PATTERNS, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05665 


SAMPLING  THEORY  OF  THE  BINARY 
RANDOM  FIELD  DECIDES  THE  RELATION 
ABOUT  POINT  AND  PLANE  OF  THE  EXTRA 
RAINSTORMS, 

Yanbian  Water  Conservancy  and  Water  Electricity 
Survey  Designing  Inst.  (China). 
Z.  G.  Pei. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  337-345,  1  fig,  2  tab,  2  ref. 

Descriptors:  'Rainfall  frequency,  'Flood  frequen- 
cy, 'Statistical  methods,  'Rainstorms,  'Flood  fore- 
casting, China,  Rainfall  field,  Rainstorm  point  area, 
Typhoons. 

The  theoretical  rainstorm  point-area  coefficient 
was  studied  and  a  correlation  function  sampling 
theorem  was  developed.  Using  band-limited  white 
noise  of  low  frequency  and  the  moving  average 
stochastic  process,  the  correlation  function  sam- 
pling theorem  reaches  the  same  conclusion  as  the 
cut-off  frequency.  However,  the  cut-off  frequency 
does  not  exist  in  the  autoregressive  model;  thus  the 
random  process  represented  by  the  cut  off  frequen- 
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cy  cannot  be  used.  The  sampling  interval  obtained 
from  the  correlation  function  makes  the  variance 
of  the  mean  computed  by  the  sampling  value  ap- 
proach the  real  variance.  The  correlation  function 
of  the  rainfall  field  was  used  to  determine  the 
average  theoretical  relation  of  the  rainstorm  point 
area  coefficient.  The  largest  rainstorm  point  area 
relation  analyzed  with  the  sampling  principle  is 
illustrated  using  data  collected  in  the  typhoon 
region  of  China.  (See  also  W89-05642)  (Davis- 
PTT) 
W89-05666 


ACID   DEPOSITION    AND   THE    ACIDIFICA- 
TION OF  SOILS  AND  WATERS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-05746 


ASSESSMENT  OF  VARIABILITY  IN  PERFO- 
MANCE  OF  WET  ATMOSPHERIC  DEPOSI- 
TION SAMPLERS, 

Geological  Survey,  West  Point,  NY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-05778 
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SNOW  MELT  AND  RUNOFF  IN  AAPA-MIRE 
IN  FINNISH  LAPPLAND, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04702 


FIRST  RADIOCESIUM  PROFILE  AND  SNOW 
COVER  MASS  MEASUREMENTS, 

National  Board  of  Waters,  Helsinki  (Finland).  Hy- 

drological  Office. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04744 


TRACE  ELEMENT  STUDIES  IN  A  REMOTE 
SCOTTISH  UPLAND  CATCHMENT:  I.  CHEMI- 
CAL COMPOSITION  OF  SNOW  AND 
MELTWATERS, 

University  of  East   Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04971 


DISPLACEMENT  OF  CHERNOBYL  FALLOUT 
IN  SNOW  LAYERS  OF  TEMPERATE  ALPINE 
GLACIERS, 

Innsbruck  Univ.  (Austria).  Inst,  of  Medical  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05015 


ROLE  OF  ADVECTION  IN  THE  ENERGY  BAL- 
ANCE OF  LATE-LYING  SNOWFIELDS: 
NIWOT  RIDGE,  FRONT  RANGE,  COLORADO, 

Indiana  Univ.,  Bloomington.   Dept.  of  Geology. 
G.  A.  Olyphant,  and  S.  A.  Isard. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  11,  p  1962-1968,  November  1988.  4  fig,  14  ref. 

Descriptors:  "Tundra,  *Alpine  regions,  "Snow- 
melt,  "Advection,  "Heat  flow,  Temperature,  Hu- 
midity, Wind,  Mathematical  models,  Colorado, 
Energy. 

Measured  profiles  of  temperature,  humidity,  and 
wind  above  alpine  tundra  are  used  as  upwind 
boundary  conditions  in  a  numerical  model  for  sim- 
ulating turbulent  transfer  over  late-lying  snow.  Re- 
sulting simulations  indicate  that  (1)  sensible  heat 
flux  comprises  the  major  source  of  turbulent  melt 
energy,  although  its  relative  importance  vis-a-vis 
latent  heat  flux  depends  upon  ambient  weather 
conditions,  and  (2)  advected  heat  contributes 
greatly  to  the  energy  heat  balance  of  late-lying 


alpine  snow.  Near  the  leading  edge  of  a  snowfield, 
advection  may  contribute  more  than  30  MJ/sq  m/ 
d  of  melt  energy  on  a  very  windy  day  and  more 
than  12  MJ/sq  m/d  on  a  relatively  windless  day. 
The  totals  decrease  to  5  MJ/sq  m/d  and  2  MJ/sq 
m/d  at  a  distance  of  1000  m  from  the  leading  edge. 
These  findings  suggest  that  the  sensible  heat  flux 
may  exceed  net  radiation  as  the  major  source  of 
energy  available  for  melting  late-lying  snow  in 
windy  alpine  environments.  (Author's  abstract) 
W89-05066 


CHEMISTRY  OF  ATMOSPHERIC  DEPOSI- 
TION, THE  SNOWPACK,  AND  SNOWMELT  IN 
THE  TURKEY  LAKES  WATERSHED, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05085 


PREDICTING  PIPELINE  FROST  LOAD, 

Ontario   Ministry  of  the   Environment,  Toronto. 
M.  B.  Fielding,  and  A.  Cohen. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.   11,  p  62-69,  November 
1988.  14  fig,  4  tab,  9  ref. 

Descriptors:  "Pipes,  "Frost  heaving,  "Frozen 
ground,  "Soil  mechanics,  Water  mains,  Mathemati- 
cal equations,  Prediction,  Canada. 

A  study  was  undertaken  to  find  a  formula  for 
predicting  the  additional  load  imposed  on  under- 
ground pipelines  by  soil  freezing.  It  was  concluded 
that  a  modified  Boussinesq  equation  can  be  used  to 
assess  this  load.  Results  also  showed  that  frost 
affects  the  modulus  of  soil  reaction  and  therefore 
the  induced  stress  in  flexible  pipe.  When  soil 
freezes  around  the  pipe,  the  modulus  increases  and 
stress  in  the  pipe  wall  decreases.  When  soil  is 
disrupted  by  thawing  and  ice  around  the  pipe 
melts,  the  modulus  decreases  and  stress  increases. 
The  level  to  which  stress  increases  can  be  higher 
than  when  frost  is  just  above  the  pipe  crown. 
(VerNooy-PTT) 
W89-05249 


DIEL  PATTERNS  OF  PHOTOSYNTHATE  BIO- 
SYNTHESIS BY  PHYTOPLANKTON  IN  PER- 
MANENTLY ICE-COVERED  ANTARCTIC 
LAKES  UNDER  CONTINUOUS  SUNLIGHT, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05296 


RAIN-SNOW  BOUNDARIES  AND  FREEZING 
PRECIPITATION  IN  CANADIAN  EAST  COAST 
WINTER  STORMS, 

Atmospheric    Environment    Service,    Downsview 
(Ontario).  Cloud  Physics  Research  Div. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-05318 


RECENT  GROWTH  OF  GULKANA  GLACIER, 
ALASKA  RANGE,  AND  ITS  RELATION  TO 
GLACIER-FED  RIVER  RUNOFF, 

L.  R.  Mayo,  and  D.  C.  Trabant. 
IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
Water-Supply  Paper  2290.  1986.  p  91-99,  7  fig,  1 
tab,  10  ref. 

Descriptors:  "Alaska  Range,  "Gulkana  Glacier, 
"Glacier  mass  balance,  "Glaciohydrology,  "Clima- 
tology, "Runoff,  Glacial  streams. 

A  hydrologically  important  shift  in  climate  within 
the  past  decade  is  indicated  for  the  Alaska  Range, 
a  glacierized  region  of  relatively  high  river  runoff 
rates.  From  1910  to  1976,  Gulkana  Glacier  thinned 
and  receded.  Water  released  from  glacier  storage 
during  this  period  augmented  river  runoff.  Since 
1976  the  glacier  has  thickened  in  the  accumulation 
zone,  has  thinned  slightly  in  the  ablation  zone,  and 
is  approaching  a  state  of  glacier  mass  and  ice-flow 
equilibrium.  The  long  recession  apparently  is 
ended.  Recent  moraines  indicate  that  all  other  gla- 


ciers in  the  Alaska  Range  behaved  similarly,  which 
suggests  that  climatic  variations  affecting  Gulkana 
are  widespread.  River  flow  increased  during  the 
recent  period  of  glacier  growth,  suggesting  that 
this  growth  was  caused  by  increased  precipitation. 
The  hypothesis  that  glacier  growth  in  the  Alaska 
Range  could  signal  a  period  of  diminished  stream- 
flow  is  not  supported.  (See  also  W89-05586)  (Au- 
thor's abstract) 
W89-05593 


MANAGEMENT  SIGNIFICANCE  OF  BIOA- 
VAILABLE  PHOSPHORUS  IN  URBAN 
RUNOFF, 

Washington  Univ.,  Seattle.   Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-05782 

2D.  Evaporation  and  Transpiration 


WATER  RESOURCES  OF  THE  CLARKS  FORK 
YELLOWSTONE  RIVER  VALLEY,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W 89-0468 8 


MODELLING  FOREST  WATER  CONSUMP- 
TION IN  THE  NETHERLANDS, 

Groningen  Rijksuniversiteit  (Netherlands).   Dept. 

of  Physical  Geography. 

A.  J.  Dolman,  and  S.  Nonhebel. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  413-422,  August  1988.  2  fig,  4  tab,  28 

ref. 

Descriptors:  "Forests,  "Forest  hydrology,  "Water 
use,  "Natural  use,  "Evapotranspiration,  "Hydro- 
logic  models,  Water  yield,  The  Netherlands. 

The  water  consumption  of  oak,  beech,  spruce  and 
pine  forest  is  predicted  from  routinely  measured 
meteorological  data  for  five  locations  in  the  Neth- 
erlands. Differences  in  water  consumption  are 
found  to  be  primarily  a  result  of  differences  in 
interception  loss.  Predicted  interception  loss  was 
found  to  depend  quite  strongly  on  the  type  of 
model  used.  The  uncertainty  of  prediction  of 
above  canopy  vapor  pressure  deficit  remains  a 
weak  feature  of  the  interception  models.  If  the 
vapor  pressure  deficit  and  windspeed  were  not 
corrected,  the  interception  losses  would  be  much 
higher.  Simultaneous  observations  of  evaporation 
fluxes  above  grass  and  forest  and  inclusion  of  plan- 
etary boundary  layer  feedback  mechanisms  may  in 
the  near  future  present  a  solution  to  this  problem. 
Differences  in  water  yield  between  forests  are 
likely  a  result  of  different  interception  losses. 
These  differences  are  primarily  a  result  of  different 
saturation  storage  capacities  and  height  as  the 
latter  determines  the  aerodynamic  conductance  in 
the  Penman-Monteith  equation.  Transpiration  esti- 
mates are  relatively  low  as  compared  to  the  value 
of  around  300  mm  for  forests  in  central  Europe. 
Predicted  transpiration  for  the  stations  at  the  coast 
and  Eelde  are  lower  than  for  the  stations  located 
further  inland.  The  reverse  holds  for  the  predicted 
interception  losses.  These  effects  will  probably  re- 
flect differences  in  climatological  conditions  be- 
tween the  stations.  Over  five  years  of  simulated 
data  the  amount  of  water  transpired  was  almost 
constant  and  independent  of  yearly  gross  precipita- 
tion, whereas  the  amount  of  interception  loss  was 
an  almost  constant  fraction  of  gross  precipitation. 
(Vernooy-PTT) 
W89-05146 


INFLUENCE  OF  RAIN  AND  EVAPORATION 
ON  SALT  INTRUSION  IN  ESTUARIES, 

Euroconsult,  Arnhem  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2B. 

W89-05216 


ESTIMATION  OF  THE  NETT  HEAT  FLUX  ON 
WATER  SURFACES, 

British    Hydromechanics    Research    Association, 


Field  2— WATER  CYCLE 


Group  2D — Evaporation  and  Transpiration 


Cranfield  (England). 
G.J.  Pollard. 

The  British  Hydromechanics  Research  Associa- 
tion, Bedford,  England.  Report  No.  TN  2148,  Feb- 
ruary 1984.  31p,  1  fig,  8  ref  3  append. 

Descriptors:  *Heat  flow,  *Evaporation,  *Water 
surface  profiles,  *Thermodynamics,  Solar  radi- 
ation, Atmospheric  radiation,  Water  temperature, 
Evaporation,  Heat  transfer.  Estimating,  Conduc- 
tion. 

A  water  surface  may  gain  heat  from  solar  and/or 
atmospheric  radiation  and  lose  heat  by  long-wave 
radiation,  evaporation,  and/or  conduction.  An  ex- 
pression for  each  of  these  components  is  provided 
and  its  derivation  explained  in  this  report.  The 
normal  range  of  values  of  each  component  are 
tabulated,  and  worked  examples  are  provided  to 
illustrate  the  use  of  the  expressions  for  a  water 
surface  in  the  field,  and  to  gain  some  idea  of  the 
environmental  effect  of  waste  heat  disposal.  This 
study  illustrates  that  good  results  can  be  expected 
when  predicting  heat  fluxes  in  the  field.  Although 
values  of  net  incident  solar  radiation  are  reckoned 
to  be  no  better  than  15%  accurate,  the  expression 
for  net  incident  atmospheric  radiation  is  supposed- 
ly accurate  to  within  5%,  and  that  for  long-wave 
radiation  from  the  water  surface  depends  almost 
entirely  on  how  representative  a  value  of  surface 
water  temperature  (T  sub  s)  is  obtainable  -  presum- 
ably T  sub  s  is  varies  somewhat  over  a  large  water 
surface  -  but  if  T  sub  s  is  uniform,  then  a  value  of 
1%  is  in  order.  Although  no  direct  value  for  the 
accuracy  of  evaporative  heat  flux  is  quoted  in 
other  studies,  there  is  an  implication  of  accuracy  of 
10%  or  better.  The  order  of  magnitude  of  conduc- 
tive heat  flux  is  generally  such  that  any  reasonable 
estimate  of  its  value  is  acceptable.  (Lantz-PTT) 
W89-05748 


WATER  USE  BY  SALTCEDAR  AND  BY  RE- 
PLACEMENT VEGETATION  IN  THE  PECOS 
RIVER  FLOODPLAIN  BETWEEN  ACME  AND 
ARTESIA,  NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  3B. 
W89-05775 

2E.  Streamflow  and  Runoff 


TIME-SERIES  ANALYSIS  OF  EDWARDS  AQ- 
UIFER SPRINGS  IN  COMAL  COUNTY, 
TEXAS, 

SRH  Associates,  Inc.,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04592 


GROUND-WATER  AND  SURFACE-WATER 
DATA  FOR  FREDERICK  COUNTY,  MARY- 
LAND, 

Maryland  Geological  Survey,  Baltimore. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-04632 


ANNUAL  REPORT  TO  THE  PECOS  RIVER 
COMMISSION  ON  INVESTIGATIONS  BEING 
MADE  IN  NEW  MEXICO  AND  TEXAS. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div 

For  primary  bibliographic  entry  see  Field  7C. 
WX9-04633 


ANSI  Al.  REPORT  TO  THE  PECOS  RIVER 
COMMISSION  ON  INVESTIGATIONS  BEING 
MADE  IN  NEW  MEXICO  AND  TEXAS. 

,    Albuqueique,  NM.  Water  Rc- 
l  Div. 
Tor  primary  bibliographic  entry  see  Field  7C. 
04634 


HYDKOIOGY  OF  THE  DEVILS  LAKE  BASIN, 
NORTHEASTERN  NOR  I II  DAKOTA, 

Bismarck,    Nl).    Water    Rc- 


For  primary  bibliographic  entry  see  Field  2H. 
W89-04637 


LONG-TERM    STREAMFLOW    STATIONS    IN 
FLORIDA,  1980, 

Geological   Survey,  Tallahassee,    FL    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W 89-04640 


STREAMFLOW  CHARACTERISTICS  OF 
MOUNTAIN  STREAMS  IN  THE  UPPER  YEL- 
LOWSTONE  RIVER  BASIN  IN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

C.  Parrett. 

Montana   Department   of  Natural   Resources  and 

Conservation,  Energy  Division,  1985.  22p,  4  fig,  11 

tab,  4  ref. 

Descriptors:  *Water  resources  data,  *Data  collec- 
tions, *Streamflow,  *Mountains,  'Yellowstone 
River,  'Montana,  Stream  discharge,  Flow  veloci- 
ty. Flow  profiles,  Mathematical  studies,  Drainage, 
Precipitation. 

Once-monthly  streamflow  measurements  were 
used  to  estimate  long-term  mean  annual  discharge, 
mean  monthly  discharge,  and  various  points  on  the 
flow-duration  curve  for  17  sites  in  the  upper  Yel- 
lowstone River  basin  in  Montana.  The  estimated 
average  error  when  estimating  long-term  mean 
annual  discharge  and  various  discharges  on  the 
flow-duration  curve  was  +  or  -  20%  at  the  meas- 
urement sites.  The  estimated  average  error  when 
estimating  long-term  mean  monthly  discharge  at 
the  measurement  sites,  together  with  data  from  one 
gaging  station,  were  used  to  develop  a  map  show- 
ing the  variability  of  mean  annual  runoff  in  the 
study  area.  Data  from  the  measurement  sites  plus 
data  from  one  gaging  station  were  used  to  develop 
regression  equations  relating  mean  annual  dis- 
charge to  drainage  area  and  precipitation  and  equa- 
tions relating  flows  of  10-,  20-,  30-,  40-,  50-,  60-,  70- 
,  80-,  90-,  and  95-percent  exceedance  probability  to 
mean  annual  discharge.  The  coefficient  of  determi- 
nation for  the  best  equation  for  predicting  mean 
annual  discharge  was  0.896.  The  coefficients  of 
determination  for  the  equations  for  flows  of  vari- 
ous exceedance  percentages  ranged  from  0.616  to 
0.948.  (Author's  abstract) 
W89-04643 


WATER  RESOURCES  OF  THE  BIG  HOLE 
BASIN,  SOUTHWESTERN  MONTANA, 

Montana  Bureau  of  Mines  and  Geology,  Butte. 
J.  F.  Levings. 

Montana  College  of  Mineral  Science  and  Technol- 
ogy Memoir  59,  1986.  72p,  20  fig,  6  tab,  51  ref. 

Descriptors:  *Water  resources  data,  'Montana, 
*Big  Hole  River,  *Water  resources,  *Water  qual- 
ity, *Water  supply,  Aquifers,  Groundwater 
budget,  Transmissivity,  Precipitation,  Hydrologic 
studies,  Chemical  analysis,  Hydrogen  ion  concen- 
tration, Irrigation  water,  Sodium  bicarbonate,  Iron, 
Stream  discharge,  Cattle,  Domestic  water. 

The  Big  Hole  basin  is  a  partly  glaciated,  intermon- 
tane  valley  situated  in  southwestern  Montana.  The 
Big  Hole  River  and  its  tributaries  provide  the 
primary  source  of  water  for  ditch  irrigation  of 
abundant  pasture  lands  in  the  basin.  Nearly  all 
domestic  and  stock  wells  obtain  water  from  Terti- 
ary and  Quaternary  sedimentary  rocks  underlying 
the  valley  floor.  An  adequate  supply  of  water  for 
domestic-  and  stock-watering  needs  is  generally 
available  within  the  top  125  feet  of  the  sedimentary 
basin  aquifer  system,  which  may  be  as  much  as 
1,000  ft  thick.  Wells  in  the  Tertiary  sedimentary 
rocks  have  specific  capacities  ranging  from  0.2  to 
83.3  gal/min/ft  of  drawdown,  with  the  median 
value  corresponding  to  a  transmissivity  of  about 
450  sq  ft/day.  Wells  in  Quaternary  glacial-oulwash 
deposits  have  specific  capacities  ranging  from  1.0 
to  14.5  gal/min/ft  and  those  in  Quaternary  alluvi- 
um range  from  1.1  to  5.3  gal/min/ft.  Similar 
median  values  of  specific  capacity  for  both  depos 
its  correspond  to  a  tiansmissivity  of  about  550  sq 
ft/day.  Mean  annual  precipitation  over  the  1,267  si| 


mi  watershed  is  22.8  inches.  Mean  annual  stream- 
flow  of  the  Big  Hole  River  upstream  from  Mudd 
Creek  has  been  estimated  at  569  cu  ft/sec  using  a 
method  of  streamflow  correlation.  Much  of  the 
16.7-inch  annual  difference  between  precipitation 
input  and  stream  outflow  is  mosi  likely  due  to 
evapotranspiration  The  chemical  quality  of  sur- 
face water  is  generally  very  good  for  most  uses. 
Streamflow  is  characterized  by  a  calcium  bicar- 
bonate or  calcium-sodium  bicarbonate  type  water, 
and  by  small  concentrations  of  dissolved  solids  (13 
to  109  mg/L)  that  are  associated  with  a  small 
buffering  capacity.  The  chemical  quality  of 
groundwater  is  generally  good  for  domestic  needs, 
except  for  the  staining  problems  caused  by  large 
concentrations  of  dissolved  iron  in  some  wells 
Groundwater  from  sampled  wells  also  is  suitable 
for  crop  irrigation.  Water  in  the  shallow  wells 
generally  is  of  a  calcium  bicarbonate  or  calcium- 
sodium  bicarbonate  type,  with  a  pH  near  neutral 
Water  from  deeper  wells  has  a  more  basic  pH  and 
is  similar  in  composition  to  the  sodium  bicarbonate 
type  water  flowing  from  Jackson  Hot  springs.  The 
most  likely  explanation  for  anomalous  sodium  bi- 
carbonate type  water  in  a  few  shallow  wells  is 
rapid  upwelling  of  deeply  circulated  groundwater 
along  very  permeable  faults  or  fracture  zones.  (Au- 
thor's abstract) 
W89-04645 


WATER  RESOURCES  OF  LAKE  CREEK 
VALLEY,  NORTHWESTERN  MONTANA, 

Montana  Bureau  of  Mines  and  Geology,  Butte. 
G.  W.  Levings,  R.  F.  Ferreira,  and  J.  H.  Lambing. 
Montana  College  of  Mineral  Science  and  Technol- 
ogy Memoir  56,  1984.  81p,  7  fig,  16  tab,  2  sheets, 
29  ref,  append. 

Descriptors:  'Water  resources  data,  'Data  collec- 
tions, 'Lakes,  'Lake  Creek,  'Water  quality, 
'Water  resources,  Chemical  analysis,  Montana, 
Dissolved  oxygen,  Suspended  solids,  Flow  pro- 
files, Calcium  bicarbonate,  Hydrogen  ion  concen- 
tration, Phosphorus,  Nitrogen,  Groundwater  qual- 
ity, Ross  Creek,  Stanley  Creek,  Wills,  Domestic 
water.  Mountain  lakes,  Streams. 

Lake  Creek  Valley  is  an  intermontane  valley  in 
northwestern  Montana  bounded  on  the  west  and 
east  by  the  Cabinet  Mountains.  Water  for  domestic 
use  occurs  in  the  glaciolacustrine  deposits  and  allu- 
vium. The  general  direction  of  water  movement  is 
from  the  sides  of  the  valley  toward  Lake  Creek, 
and  localized  areas  have  a  northerly  component  of 
flow.  The  yields  of  33  wells  ranged  from  0.15  to  53 
gpm  (gal/min)  and  averaged  20.6.  The  specific 
capacities  of  21  wells  ranged  from  0.2  to  30  gpm/ft 
of  drawdown  and  averaged  5.6.  During  1980  and 
1981,  water  samples  were  collected  for  chemical 
analysis  from  34  wells.  Concentrations  of  dissolved 
solids  ranged  from  27  to  289  mg/L.  The  ground- 
water in  the  valley  is  primarily  a  soft  to  moderate- 
ly hard,  calcium  bicarbonate  type,  with  magnesium 
occurring  in  significant  quantities  in  the  northern 
part  of  the  valley.  Flow  in  Lake  Creek,  the  princi- 
pal stream  draining  the  valley,  is  perennial.  The 
discharge  at  a  continuous-record  station  at  the 
mouth  during  1945  to  1957  averaged  516  cu  ft/sec 
and  ranged  from  2.0  to  3.250  cu  ft/sec.  The  results 
of  about  20  streamflow  measurements  on  the  two 
principal  tributaries  to  Lake  Creek  ranged  from  2.6 
to  498  cu  ft/sec  on  Ross  Creek  and  33  to  171  cu  ft/ 
sec  on  Stanley  Creek.  Chemical  and  suspended 
sediment  samples  were  collected  from  Ross,  Stan- 
ley and  Lake  creeks.  Measured  pH  values  general- 
ly were  near  neutral  and  showed  little  evidence  of 
seasonal  trends.  Dissolved  oxygen  was  at  or  near 
saturation  in  all  samples.  Dissolved-solids  concen- 
trations were  smail,  ranging  from  25  mg/L  for 
Ross  Creek  to  58  mg/L  for  Lake  Creek.  The  water 
type  of  the  streanr,  is  calcium  bicarbonate.  Meas- 
ured concentrations  of  total  nitrogen  and  total 
phosphorus  were  consistently  smaller  than  levels 
associated  with  domestic-waste  contamination, 
i  !u:  lakes  have  calcium  bicarbonate  water,  al- 
though  the  concentration  of  magnesium  in  Savage 
Lake  contributes  significantly  to  the  concentration 
of  dissolved  solids.  Dissolved  solids  concentrations 
in  Savage  Lake  ranged  from  120  to  159  mg/L, 
which  is  about  3.5  times  greater  than  concentra- 
tions in  Bull  and  Schoolhouse  lakes.  (Lantz-PTT) 


W89-04646 


FLOODS  IN  LOUISIANA,  MAGNITUDE  AND 
FREQUENCY, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
F.  N.  Lee. 

Louisiana  Dept  of  Transportation  and  Develop- 
ment, Baton  Rouge,  Water  Resources  Technical 
Report  No.  36,  1985.  Fourth  Edition.  30p,  5  fig,  5 
tab  ,  1  plate,  1 8  ref. 

Descriptors:  *Floods,  *Louisiana,  *Flood  frequen- 
cy, Flood  hydrographs,  Flood  peak.  Regression 
analysis,  Stream  discharge,  Drainage. 

The  magnitude  and  frequency  of  floods  are  pre- 
sented for  287  streamflow-gaging  sites  in  Louisiana 
and  bordering  sites  in  the  adjacent  states  of  Missis- 
sippi and  Arkansas.  Regression  equations,  using 
217  of  these  sites  that  are  basically  natural  and 
unaltered  and  with  drainage  areas  less  than  3,000 
sq  mi,  were  developed  using  multiple  regression 
techniques  and  were  used  to  estimate  discharges 
for  return  periods  of  2,5,  10,  25,  50,  and  100  years. 
Accuracy  of  the  estimated  discharges  range  from 
-I-  or  -  35%  to  +  or  -  43%.  The  report  includes 
data  used  in  the  analyses  through  the  1983  water 
year.  Independent  variables,  defined  as  being  sig- 
nificant as  predictors,  are  contributing  drainage 
area,  main-channel  slope,  and  a  mean  annual  pre- 
cipitation index.  Discharge  weighted  on  the  basis 
of  station  discharge  and  regression  discharge  is 
recommended  for  use  at  gaged  sites  when  the 
stream  is  basically  natural  and  unaltered.  Examples 
of  use  of  the  estimating  techniques  that  were  devel- 
oped are  given.  Peak-discharge  data  for  the  return 
periods  of  2,  5,  10,  25,  50,  and  100  years  are  given 
for  streamflow  sites  with  drainage  areas  larger  than 
3,000  sq  mi.  Graphs  of  discharge  versus  drainage 
area  are  presented  for  the  Red,  Pearl,  and  Sabine 
Rivers.  (Author's  abstract) 
W89-04654 


WATER   RESOURCES   ACTIVITIES   IN    KEN- 
TUCKY, 1986. 

Geological   Survey,    Louisville,   KY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-04658 


WATER-RESOURCES  DATA  FOR  THE 
LOWER  JAMES  RIVER,  DICKEY,  LAMOURE, 
AND  STUTSMAN  COUNTIES,  NORTH 
DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

J.  D.  Wald,  and  P.  K.  Christensen. 
North  Dakota  Water  Resources  Investigation  2, 
1986.  49  lp,  2  fig,  7  tab,  1  plate,  20  ref. 

Descriptors:  *Water  resources  data,  *James  River, 
*Data  collections,  'North  Dakota,  *Hydrologic 
data  collections,  'Groundwater,  'Surface  water, 
Hydrologic  models,  Lithologic  logs,  Hydrographs, 
Test  wells,  Chemical  analysis,  Stream  discharge. 

To  provide  geologic  and  hydrologic  data  needed 
to  define  the  hydrologic  system  and  conceptual 
model  of  the  flow  system,  water  resources  data  for 
the  lower  James  River  in  Dickey,  LaMoure,  and 
Stutsman  Counties,  North  Dakota,  were  collected. 
These  data  include  records  of  wells  and  test  holes, 
locations  of  miscellaneous  surface  water  data  col- 
lection sites,  water  levels  in  selected  wells,  litho- 
logic logs  of  selected  wells  and  test  holes,  chemical 
analyses  of  groundwater  and  surface  water,  surface 
water  elevations,  and  surface  water  discharge 
measurements.  (Author's  abstract) 
W89-04664 


CHEMISTRY  OF  A  TROPICAL  RAIN  FOREST 
STREAM:  CHANGES  ALONG  AN  ALTITUDI- 
NAL  GRADIENT, 

Center   for  Energy   and   Environment   Research, 

San  Juan,  PR. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-04670 


WATER  RESOURCES  OF  THE  CLARKS  FORK 
YELLOWSTONE  RIVER  VALLEY,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

J.  F.  Levings. 

U.S.   Geological    Survey   Hydrogeologic   Map   8, 

1986.  lOp,  5  tab,  3  maps,  15  ref. 

Descriptors:  'Water  resources  data,  'Groundwater 
budget,  'Surface  waters,  'Data  collections,  Clarks 
Fork  Yellowstone  River,  Maps,  Suspended  sedi- 
ments, Water  quality,  Water  analysis,  Wells,  Sur- 
veys, Irrigation  water,  Domestic  water. 

The  Clarks  Fork  Yellowstone  River  originates  in 
the  Beartooth  Mountains  and  Absaroka  Range  of 
Montana  and  Wyoming.  The  river  flows  about  50 
miles  east  and  northeast  in  Wyoming,  then  flows 
an  equal  distance  north-northeast  from  the  State 
line  to  Laurel,  Montana,  where  it  empties  into  the 
Yellowstone  River.  In  its  downstream  reaches,  the 
Clarks  Fork  flows  through  an  alluvial  valley  that 
ranges  from  about  1  to  3  miles  in  width.  Most 
domestic  water  supplies  in  this  valley  are  derived 
from  wells  completed  in  the  alluvial  aquifer;  some 
wells  are  completed  in  bedrock  aquifers  if  alluvium 
is  not  present  or  is  unproductive.  Crops  grown  in 
the  valley  are  irrigated  mainly  with  surface  water 
diverted  from  the  Clarks  Fork  and  some  of  its 
major  tributaries.  The  Clarks  Fork  transports  large 
loads  of  suspended  sediment  from  spring  runoff 
and  from  intense  local  summer  storms.  A  1-year 
study  was  conducted  to  collect  information  about 
the  thickness  and  extent  of  the  alluvial  aquifer,  the 
altitude  and  configuration  of  the  potentiometric 
surface  in  the  alluvial  aquifer,  the  quantity  and 
variation  in  streamflow  and  suspended  sediment, 
and  the  chemical  quality  of  ground  and  surface 
water.  To  accomplish  these  objectives,  37  wells 
were  inventoried  and  43  samples  of  groundwater 
were  collected  for  water  quality  analysis.  Thirty- 
two  holes  were  augered;  some  were  cased  and 
some  had  recorders  installed  for  water  level  obser- 
vation. Daily  sediment  stations  were  operated  by 
the  U.S.  Geological  Survey.  Quarterly  samples 
also  were  collected  at  these  stations  for  water 
quality  analysis.  Water  and  suspended  sediment 
samples  were  collected  for  analysis  from  selected 
diversion  canals,  ditch  return  flows,  and  the  Clarks 
Fork  and  its  tributaries.  Information  collected 
during  the  well  inventory  and  observation-well 
drilling,  and  the  analytical  results  of  groundwater 
quality  samples  are  tabulated  in  an  accompanying 
pamphlet.  (Lantz-PTT) 
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STREAMFLOW  RESPONSE  FROM  AN  OM- 
BROTROPHIC  MIRE, 

North  Central  Forest  Experiment  Station,  Grand 
Rapids,  MN.  Forestry  Sciences  Lab. 
E.  S.  Verry,  K.  N.  Brooks,  and  P.  K.  Barten. 
IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  52-59,  6  fig,  12  ref. 

Descriptors:  'Mires,  'Rainfall-runoff  relationships, 
'Streamflow,  'Marshes,  'Wetlands,  'Topography, 
'Peat  bogs,  Water  table  fluctuations,  Reservoirs, 
Flood  frequency,  Maximum  flow,  Peat,  Hydrolog- 
ic models,  Comparison  studies,  Rainstorms,  Specif- 
ic yield,  Flow  discharge,  Flood  peak. 

Streamflow  response  to  a  rainstorm  exceeding  a 
100-year  return  interval  is  documented  in  relation 
to  the  peat  profile  and  microtopography.  The 
water  table:discharge  relation  is  corrected  for  spe- 
cific yield  and  found  to  closely  parallel  the 
stage:discharge  relationship  for  a  level  reservoir 
for  flows  up  to  a  25-year  return  interval.  A  faster 
water  table:discharge  relation  occurs  at  higher 
flows  when  the  mire  develops  wedge  storage  in 
the  completely  flooded,  channel-like  lagg  around 
2/3  of  the  mire  perimeter.  Flood  frequency  analy- 
sis was  used  to  estimate  a  25-year  return  interval 
peak  flow  of  350  liters  per  second  per  sq.  km  for  a 
10-hectare  basin.  (See  also  W89-04689)  (Author's 
abstract) 
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WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 

SNOW  MELT  AND  RUNOFF  IN  AAPA-MIRE 
IN  FINNISH  LAPPLAND, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
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SEASONAL  VARIATION  IN  STREAMFLOW 
RECESSIONS  IN  THE  MIRE  COMPLEX  KO- 
MOSSE,  SOUTHERN  CENTRAL  SWEDEN, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 
tionen  foer  Kulturteknik. 
For  primary  bibliographic  entry  see  Field  2H. 
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CONTRIBUTIONS  TO  THE  STUDY  OF  PEAT- 
LANDS  INFLUENCE  ON  MAXIMUM  FLOW, 

Institutul  de  Meteorologie  si  Hidrologie,  Bucharest 
(Romania). 

P.  Serban,  V.  A.  Stanescu,  and  M.  Simota. 
IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  92-99,  5  fig,  4  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Peat 
bogs,  'Maximum  flow,  'Streamflow,  'Runoff, 
'Mathematical  models,  Geomorphology,  Rainfall 
intensity,  Flood  hydrographs,  Rainfall-runoff  rela- 
tionships, Infiltration,  Catchment  areas,  Unit  hy- 
drographs. 

The  physiographical  conditions  specific  for  peat- 
lands  basins  induce  a  set  of  peculiarities  in  the 
runoff  formation  process  (significant  precipitation 
losses  over  the  basin  and  a  slower  runoff  concen- 
tration). In  order  to  emphasize  these  peculiarities  a 
comparison  between  flood  characteristics  recorded 
in  two  adjacent  basins  of  similar  morphometric 
characteristics  was  established.  One  of  the  two 
basins  has  large  peatlands  (A),  while  the  other  has 
no  such  lands  (B).  In  order  to  simulate  the  hydro- 
logical  behavior  specific  for  the  basins  under  con- 
sideration three  mathematical  models  have  been 
calibrated,  i.e.:  SSARR  and  PNET  for  effective 
rainfall  determination  and  IMH  for  the  variable 
unit  hydrograph.  Analysis  of  the  results  obtained 
shows  that  the  precipitation  losses  in  the  peatlands 
being  investigated  are  mainly  due  to  a  more  signifi- 
cant water  retention  in  the  depressions  of  basin  A 
(UDM  =  5,  where  UDM  is  the  maximum  capacity 
city  of  the  depressions  in  the  reservoir)  more  sig- 
nificant than  in  the  standard  basin  (UDM  =  2)  and 
to  the  delayed  infiltration  of  the  water  stored  in  the 
depressions.  Likewise,  the  subsurface  flow  is  larger 
in  basin  A  than  in  B.  In  simulating  flood  waves  the 
unit  hydrograph  method  was  used  as  determined 
using  the  IMH  model.  Three  types  of  unit  hydro- 
graphs  were  obtained  for  the  two  basins  as  a 
function  of  the  rainfall  intensity.  The  unit  hydro- 
graphs  of  type  I  are  determined  by  rainfalls  of 
intensities  8-12  mra/h,  the  type  II  hydrographs  by 
rainfalls  of  4-7  mra/h,  and  the  type  III  unit  hydro- 
graphs  by  rainfalls  of  1-3  mm/h  intensity.  The 
maximum  values  of  the  unit  hydrograph  are  small- 
er in  basin  A  than  in  B  and  the  concentration  time 
and  the  total  duration  are  larger  for  the  unit  hydro- 
graph  in  basin  A  than  in  B  for  any  of  the  three 
types.  (See  also  W89-04689)  (Author's  abstract) 
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RUNOFF  FORMATION  AND  REGIME  IN 
DRAINED  PEATLAND  FORESTS, 

Akademiya  Nauk  SSSR,  Moscow.  Forest  Re- 
search Lab. 

S.  E.  Vompersky,  and  A.  A.  Sirin. 
IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  135-140,  4  fig,  3  ref. 

Descriptors:  'Forest  hydrology,  'Drainage  effects, 
'Forest  management,  'Runoff,  'Peat  bogs,  'Forest 
watersheds,  'Wetlands,  'Rainfall-runoff  relation- 
ships, Forest  hydrology,  Drainage  practices,  Drain 
spacing,  Swamps. 


Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

The  paper  presents  peculiarities  of  summer  (June- 
September)  runoff  formation  and  regime  in  drained 
peatland  forests,  on  the  basis  of  data  obtained  on 
experimental  forestry  drainage  in  the  West-Dvina 
Experiment  Station  of  the  Forest  Research  Labo- 
ratory of  the  USSR  Academy  of  Sciences  (the 
Kalinin  Region).  Observations  were  carried  out  in 
the  catchments  of  separate  drains.  Drain  spacings 
and  depth  of  drains  were  typical  of  forestry  drain- 
age practice.  The  catchment  area  varied  from  4  to 
10  ha.  Runoff  formation  and  regime  were  investi- 
gated in  the  drained  peatland  forests:  (a)  ombtotro- 
phic  pine  bog  with  only  atmospheric  water  input; 
and  (b)  eutrophic  and  mesotrophic  hardwood- 
spruce  mires  and  swamps  with  atmospheric  and 
groundwater  water-budget  input  caused  by  over- 
land flow  from  the  surrounding  upland  and 
groundwater  discharge.  Differences  in  runoff 
regime  in  the  above  catchments  are  caused  by  (1) 
natural-  hydrological  peculiarities,  and  (2)  drainage 
parameters  (drain  spacing  and  depth  of  drains). 
The  presence  of  groundwater  input  in  water 
budget  provides  more  stable  runoff  in  summer. 
The  decrease  in  drain  spacing  increases  the  sensi- 
tivity of  runoff  to  rainfall,  raising  flood  peaks. 
Under  the  conditions  of  overland  flow  from  sur- 
rounding upland,  the  reclamation  value  of  inter- 
cepting canals  is  comparable  with  that  of  drain 
canals.  Under  the  conditions  of  groundwater  dis- 
charge, digging  of  drains  up  to  the  depth  of  miner- 
al ground  entails  appreciable  increase  in  the  runoff. 
(See  also  W89-04689)  (Author's  abstract) 
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IMPROVEMENT  OF  RUNOFF  PRODUCING 
MODEL  FOR  U.  S.  'SCS'  METHOD, 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 
S.  J.  Chen. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  141-147,  6  ref. 

Descriptors:  *Hydrologic  models,  *Rainfall-runoff 
relationships,  *Excess  rainfall,  Mathematical 
models,  'Runoff  forecasting,  *Infiltration,  Semi- 
arid  lands,  Arid   zone   hydrology,   Humid   areas. 

Problems  with  the  Soil  Conservation  Service 
(SCS)  runoff  model  are  discussed  along  with  im- 
proved models  for  runoff  prediction.  In  the  SCS 
model,  runoff  capacity  should  equal  rainfall  and 
the  rate  of  practical  infiltration  should  be  a  differ- 
ent value  between  rainfall  and  rainfall  excess. 
Some  physical  problems  in  the  mathematical  equa- 
tions of  the  original  model  are  illustrated.  Two 
runoff  models  are  proposed  to  correct  the  short- 
comings of  the  original  SCS  model  -  one  for  humid 
regions,  the  other  for  arid  regions.  In  the  new 
models,  all  factors  having  an  effect  upon  rainfall 
excess  are  considered.  Examples  of  computations 
using  the  proposed  improvements  to  the  SCS 
model  are  given.  The  SCS  models  for  humid  and 
arid  regions  appeared  more  rational  in  theory  and 
more  accurate  in  application  than  current  models 
of  runoff  producing  or  exceeding  infiltration.  (See 
also  W89-04689)  (Geiger-PTT) 
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STUDY  OF  INTERRELATED  SOIL-WATER, 
GROUND-WATER  AND  RIVER  FLOWS, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
Problem. 

M.  G.  Khublarian,  and  V.  E.  Putyrskiy. 
IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1,  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  155-163,  3  fig,  8  ref. 

Descriptors:  'Groundwater  movement,  *Soil 
water,  'Slreamflow,  Forestry,  'Wetlands,  'Mathe- 
matical models,  'Surface-ground water  relations, 
Hydrologic  models,  Seepage,  Channel  flow.  Infil- 
tration, Aeration  zone,  Agriculture. 

The  problems  of  studying  groundwater  dynamics, 
particularly  in  areas  where  the  groundwater  level 
is  near  Ihe  land  surface  involves  examination  of  the 


relation  between  the  water  table  and  the  zone  of 
aeration.  In  addition  to  its  scientific  significance, 
this  problem  is  of  applied  value  for  agriculture  and 
forestry.  The  paper  discusses  the  problems  of 
studying  water-exchange  processes  in  the  system 
river-groundwater  with  the  use  of  mathematical 
modeling.  A  quasi-three-dimensional  non-steady 
and  non-linear  hydrodynamic  model  of  the  relation 
between  surface-and  groundwater  numerically  re- 
alized, has  been  developed.  The  contribution  of 
bank  and  bed  components  to  the  seepage  of  rivers 
is  shown  in  a  wetland  area  in  the  near-channel 
zone  of  the  river  (or  canal).  (See  also  W89-04689) 
(Author's  abstract) 
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PRELIMINARY       EFFECTS 
DRAINAGE     IN     ALBERTA, 
GROUNDWATER      TABLE 
STREAM  WATER  QUALITY, 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  4C. 
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IMPACTS   OF   DRAINAGE    FOR    FORESTRY 
ON  RUNOFF  AND  WATER  CHEMISTRY, 

Sveriges  Lantbruksuniversitet,  Uppsala.   Dept.  of 

Forest  Soils. 

For  primary  bibliographic  entry  see  Field  4C. 
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EFFECTS  OF  SILVICULTURAL  MEASURES 
ON  PRIMARY  PRODUCTION  IN  FOREST 
BROOKS, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  4C. 
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ROLE  OF  THE  STRUCTURE  OF  INTRAS- 
WAMP  BASINS  FOR  RIVER  RUNOFF  FOR- 
MATION FROM  SWAMPS, 

Leningrad  State  Univ.  (USSR).  Faculty  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2H. 
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RECONNAISSANCE  OF  THE  WATER  RE- 
SOURCES OF  THE  MCALESTER  AND  TEXAR- 
KANA  QUADRANGLES,  SOUTHEASTERN 
OKLAHOMA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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INTENSIVE  SURVEY  OF  THE  ILLINOIS 
RIVER  (ARKANSAS  AND  OKLAHOMA)  IN 
AUGUST  1985, 

Environmental  Research  Lab.-Duluth,  MN. 

J.  H.  Gakstatter,  and  A.  Katko. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-1 17056. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report    No.    EOA/600/3-87/040,    October    1987. 

141p,  21  fig,  16  tab,  19  ref,  11  append. 

Descriptors:  'Rivers,  'Water  pollution  sources, 
'Illinois  River,  'Arkansas,  'Oklahoma,  'Water 
quality,  Phosphorus,  Turbidity,  Algae,  Phyto- 
plankton,   Ecological   effects,   Fate  of  pollutants. 

The  Illinois  River  originates  in  Northwest  Arkan- 
sas and  drains  to  the  southwest  into  Oklahoma, 
eventually  joining  the  Arkansas  River.  The  Illinois 
is  impounded  at  Lake  Frances,  a  small,  shallow 
reservoir  near  the  Arkansas-Oklahoma  border  and 
again  at  Lake  Tenkiller  Ferry,  near  its  confluence 
with  the  Arkansas  River.  A  water  quality  survey 
of  the  Illinois  River  Basin  was  conducted  August 
16-29,  1985,  in  response  to  concerns  that  water 
clarity  had  decreased  in  the  lower  reach  which  is 
designated  as  an  Oklahoma  scenic  river.  The 
survey  results  demonstrated  that  background  phos- 
phorus concentrations  in  the  basin  were  very  low; 
however,  Osage  Creek,  which  carried  treated 
wastewater    from    two    Arkansas    municipalities, 


typically  had  total  phosphorus  concentrations 
much  higher  than  background  and  substantially 
increased  total  phosphorus  in  the  Illinois  River 
above  Lake  Frances.  Water  in  the  Illinois  River, 
entering  Lake  Frances,  was  somewhat  turbid  from 
inorganic  particles  of  natural  origin  and  rich  in 
phosphorus.  The  high  phosphorus  levels  supported 
substantial  algal  growth  in  Lake  Frances  and  the 
phytoplankton,  combined  with  suspended  inorgan- 
ic particles,  diminished  water  clarity  in  the  river 
for  20  miles  or  more  below  the  Lake  Frances  dam 
(Author's  abstract) 
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EFFECTIVENESS  OF  BMPS  FOR  STORM- 
WATER  MANAGEMENT  IN  URBANIZED  WA- 
TERSHEDS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field    5G. 
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IMPROVED  STREAMFLOW  AND  WATER 
QUALITY  MONITORING  USING  A  MICRO- 
PROCESSOR-BASED SYSTEM, 

Forest  Service,  Ogden,  UT.  Intermountain  Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  7B. 
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COST   EFFECTIVENESS   OF   THE   STREAM- 
GAGING  PROGRAM  IN  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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SEDIMENTATION  AND  WATER  QUALITY  IN 
THE  WEST  BRANCH  SHADE  RIVER  BASIN, 
OHIO,  1983-85, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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LOW  STREAMFLOW  CONDITIONS  IN  THE 
WESTERN  UNITED  STATES  DURING  1987, 
Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
L.  L.  Hubbard. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4267, 
1987.  29p,  7  fig,  3  tab,  11  ref. 

Descriptors:  'Streamflow,  'Low  flow,  'California, 
'Nevada,  'Idaho,  'Oregon,  'Washington  State, 
Drought,  Flow  discharge,  Precipitation,  Snow, 
Temperature,  Data  collections,  Water  resources 
data. 

Drought  conditions  prevailed  throughout  the 
States  of  California,  Nevada,  Idaho,  Oregon,  and 
Washington  during  the  summer  of  1987.  Stream- 
flows  were  the  lowest  since  the  drought  of  1977. 
Many  streams  had  less  discharge  in  August-Sep- 
tember 1987  than  in  August-September  of  1977.  At 
some  sites  flows  for  July,  August,  and  September 
were  the  minimum  ever  recorded  for  those 
months.  The  reason  for  the  low  flows,  which  oc- 
curred in  spite  of  near  normal  precipitation  for  the 
1987  water  year  (October  1,  1986  to  September  30, 
1987)  were  low  winter  snowpack,  unseasonably 
early  melt  of  that  snowpack,  and  prolonged  peri- 
ods of  well-above-average  temperatures.  (Author's 
abstract) 
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FLOOD  OF  OCTOBER  1986  AT  SEWARD, 
ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

S.  H.  Jones,  and  C.  Zenone. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources  Investigations   Report    87-4278, 


1988.  43p,  27  fig,  5  tab,  2  plates,  35  ref. 

Descriptors:  *Data  collections,  *Hydrologic  data, 
*Runoff,  *Floods,  *Alaska,  Alluvial  fans,  Rain- 
storms, Erosion,  Landslides,  Avalanches,  Peak  dis- 
charge, Surges,  Small  watersheds,  Rainfall-runoff 
relationships,  Flood  frequency,  Flood  damage. 

Broad  areas  along  the  lower  Resurrection  River 
and  Salmon  Creek  as  well  as  the  surfaces  of  several 
adjacent  alluvial  fans  in  the  Seward  area  were 
flooded  as  a  result  of  the  intensive  rainstorm  of 
October  9-11,  1986.  Severe  erosion  took  place 
through  the  steep  gradient,  mountain  canyons  and 
near  the  apex  of  the  fans,  while  rock  and  debris 
were  deposited  on  the  distal  parts  of  the  fans.  In 
Godwin,  Lost,  Box  Canyon,  Japanese,  and  Spruce 
Creek  basins,  and  perhaps  others,  landslides  or 
debris  avalanches  dammed  the  streams  temporari- 
ly. Subsequent  failure  or  overtopping  of  these 
dams  led  to  'surge-release'  flooding;  peak  discharge 
of  such  a  flood  at  Spruce  Creek  was  13,600  cu  ft/ 
sec,  four  times  as  great  as  any  previously  known 
maximum  discharge  from  the  basin  and  2.5  times  as 
great  as  the  runoff  rate  from  the  debris  dam.  Flood 
discharges  were  determined  indirectly-using  the 
slope-area  method-at  ten  high-gradient  reaches  on 
nine  streams.  Computed  peak  discharges  for  sever- 
al small  basins  were  the  largest  since  records  began 
in  1963.  The  largest  rainfall-runoff  rate  unaffected 
by  surge-release  was  1,020  cu  ft  per  sec  per  sq  mi 
at  Rudolph  Creek,  which  has  a  drainage  area  of 
1.00  sq  mi.  The  15.05  inches  of  rain  that  fell  in  one 
24-hour  period  during  the  storm  was  assigned  a 
recurrence  interval  of  100  years  or  greater.  The 
length  of  the  streamflow  record  available  for  most 
Seward  area  streams-25  years  or  less-is  inadequate 
to  reliably  define  flood  frequency  relations  for 
recurrence  intervals  as  great  as  100  years.  Howev- 
er, the  slope-area  determined  discharge  of  Spruce 
Creek  above  the  debris  avalanche  indicates  a  re- 
currence interval  of  a  100  years  or  greater.  In 
addition,  conventional  flood-frequency  analysis 
techniques  are  not  applicable  to  peak  discharges 
that  are  affected  by  surge-release  phenomena. 
Large,  damaging  floods  have  repeatedly  caused 
major  damage  in  the  Seward  area,  and  the  poten- 
tial for  catastrophic,  debris-laden  floods  is  an  ever- 
present  threat  to  areas  bordering  the  many  steep 
mountain  streams.  (Author's  abstract) 
W89-04905 
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This  report  presents  the  results  of  a  three-step 
evaluation  of  the  stream-gaging  program  in  Wis- 
consin. First,  data  uses  and  funding  sources  were 
identified  for  the  89  continuous-record  gaging  sta- 
tions operated  during  the  1984  water  year.  Next, 
alternative  methods  of  streamflow  estimation  were 
examined  for  three  stations.  A  flow-routing  model 
was  used  for  two  of  the  stations  and  a  statistical 
model  was  used  for  the  third.  The  modeled  dis- 
charges did  not  compare  well  enough  with  ob- 
served discharges  to  warrant  elimination  of  any  of 
the  stations.  Finally,  an  optimization  model  was 
used  to  assess  the  cost  effectiveness  of  the  stream- 
gaging  process.  The  annual  budget,  in  1984  dollars, 
for  operating  the  89  continuous-record  gaging  sta- 
tions and  65  additional  stations  is  $557,3000.  Based 
on  a  Kalman-filter  analysis,  the  theoretical  average 
standard  error  of  instantaneous  discharge  associat- 
ed with  the  current  practice  of  visiting  the  stations 
is  13.8%.  This  overall  level  of  accuracy  could  be 
maintained  with  a  budget  of  $518,6000  if  stream- 
gaging  activities  were  redistributed  in  an  optimal 


fashion  among  the  gaging  stations.  For  the  current 
budget,  the  theoretical  average  standard  error 
would  be  reduced  to  10.1%  if  the  network  is 
operated  in  an  optimal  fashion.  Furthermore,  the 
average  standard  error  would  be  reduced  to  7.3% 
if  all  missing  record  is  eliminated  and  the  network 
is  operated  optimally.  A  minimum  budget  of 
$510,000  is  required  to  operate  the  program;  a 
budget  less  than  this  does  not  permit  proper  serv- 
ice and  maintenance  of  the  gaging  stations.  At  this 
minimum  budget,  the  theoretical  average  standard 
error  of  instantaneous  discharge  is  14.4%.  The 
maximum  budget  analyzed  was  $650,000  and  re- 
sulted in  an  average  standard  of  error  of  instanta- 
neous discharge  of  7.2%.  (Author's  abstract) 
W89-04909 
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This  report  provides  low-flow  information  for  use 
in  evaluating  the  capacity  of  streams  to  supply 
withdrawals  or  to  accept  waste  loads  from  poten- 
tial new  industries  without  exceeding  the  limits  of 
State  water-quality  standards.  The  report  is  the 
first  phase  of  a  study  of  all  stream  basins  north  of 
the  Fall  Line  in  Georgia.  It  covers  the  Piedmont 
part  if  the  Ocmulgee  and  Flint  River  basins.  The 
low-flow  characteristic  presented  is  the  minimum 
average  flow  for  7  consecutive  days  with  a  10-year 
recurrence  interval.  The  data  are  presented  graphi- 
cally as  low-flow  profiles  (low  flow  as  a  function 
of  distance  along  a  stream  channel)  and  as  drain- 
age-area profiles  (drainage  area  as  a  function  of 
distance  along  a  stream  channel).  Low-flow  pro- 
files were  constructed  by  interpolation  or  extrapo- 
lation from  points  of  known  low-flow  data.  Low- 
flow  profiles  are  included  for  all  stream  reaches 
where  low-flow  data  of  sufficient  accuracy  are 
available  to  justify  computation  of  the  profiles. 
Drainage-area  profiles  are  included  for  all  stream 
basins  larger  than  5  sq  mi.  Flow  records  were  not 
adjusted  for  diversions  or  other  factors  that  cause 
measured   flows  to  represent   other  than   natural 
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flow  conditions.  Profiles  for  7-day  minimum  flows 
are  omitted  for  stream  reaches  where  natural  flow 
is  known  to  be  significantly  altered.  (Author's  ab- 
stract) 
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Inundation  from  25-,  50-,  100-,  and  500-year  floods 
at  Sunshine  Point  and  Longmire  facilities  and  the 
Longmire  visitors'  center  and  ranger  station  gener- 
ally is  not  a  serious  hazard  as  long  as  the  existing 
dikes  and  banks  of  the  Nisqually  River  and 
Tahoma  Creek  remain  intact  and  flood  capacities 
of  the  channels  are  maintained.  However,  average 
water  velocities  during  floods  are  high  (as  much  as 
23  ft/sec)  and  the  channel,  banks,  and  some  dikes 
are  composed  of  unstable  materials.  Sunshine  Point 
campground  is  particularly  susceptible  to  flooding 
and  damage  from  Tahoma  Creek,  and  to  a  lesser 
extent  from  the  Nisqually  River,  if  large  amounts 
of  debris  or  rock  material  accumulate  in  the  chan- 
nels and  change  the  flood  elevation  or  courses  of 
either  stream.  At  Longmire  flood  inundation  or 
damage  from  the  Nisqually  River  is  much  less,  but 
flooding  is  still  possible.  There,  high  ridges  up- 
stream protect  the  several  park  facilities  from  the 
river,  but  accumulations  of  debris  or  rock  in  the 
channel  could  cause  flooding  from  overtopping  of 
dikes  or  riverbanks.  Glacial  outburst  floods  are  a 
matter  of  serious  concern  at  both  Sunshine  Point 
campground  and  Longmire.  Glacial  outbursts  can 
and  have  produced  very  large  flood  discharges  and 
transported  large  quantities  of  debris  and  rock 
materials.  Although  none  have  been  known  to 
transport  these  materials  from  Tahoma  Glacier  as 
far  as  Sunshine  Point  campground,  one  in  1955 
from  Nisqually  Glacier  (estimated  at  70,000  cu  ft/ 
sec  near  the  glacier)  did  appreciably  increase  the 
magnitude  of  the  water  discharge  at  Longmire. 
For  safety,  campers  and  visitors  need  to  be  advised 
about  the  potential  flood  hazards  at  both  facilities. 
(Author's  abstract) 
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Precipitation,  snowmelt,  and  resultant  flooding 
throughout  northern  New  York  from  December 
28  through  January  2,  1985,  were  investigated 
through  a  detailed  analysis  of  56  precipitation  sta- 
tions, 101  stage  and/or  discharge  gaging  stations, 
and  9  miscellaneous  measurement  sites.  Flood 
damage  to  property  and  roads  and  bridges  exceed- 
ed $5  million.  Lewis  and  Oswego  Counties  were 
declared  Federal  disaster  areas,  primarily  a  result 
of  flooding  of  the  Black  River  and  Salmon  River. 
Storm-precipitation  and  runoff  maps  show  the 
storms'  greatest  intensity  to  have  been  over  the 
Tug  Hill  and  southwest  Adirondack  arceas.  Total 
rainfall  from  December  28  through  Januar^  2  was 
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6.90  inches  at  Stillwater  Reservoir  but  only  0.69 
inches  at  Lake  Placid.  New  peak  discharges  of 
record  occurred  at  17  gaging  stations  throughout 
northern  New  York,  and  the  maximum  discharge 
at  17  sites  had  recurrence  intervals  equal  to  or 
greater  than  100  years.  Computed  inflows  to  11 
major  lakes  and  reservoirs  in  northern  New  York 
indicate  that  significant  volumes  of  water  (as  much 
as  5  inches  of  storm  runoff  at  Stillwater  Reservoir) 
were  stored  during  the  storm-runoff  period.  Maxi- 
mum 1-day  flood  volumes  at  two  gaging  stations 
on  the  Black  River  had  recurrence  intervals  great- 
er than  100  years.  To  help  evaluate  the  extent  of 
flooding,  67  floodmarks  were  obtained  along  a  94- 
mile  reach  of  the  Black  River  from  Dexter  to 
Forestport,  and  several  floodmarks  were  surveyed 
within  major  communities  along  the  Salmon  River. 
The  floodmarks  were  obtained  primarily  near 
major  bridges  and  dams  along  these  rivers.  (Au- 
thor's abstract) 
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A  dimensionless  hydrograph  developed  for  a  vari- 
ety of  basin  conditions  in  Georgia  was  tested  for  its 
applicability  to  central  Tennessee  streams  by  com- 
paring it  to  a  similar  dimensionless  hydrograph 
developed  for  central  Tennessee  streams.  Statisti- 
cal analyses  were  performed  by  comparing  simu- 
lated (or  computed)  hydrographs,  derived  by  ap- 
plication of  the  Georgia-study  dimensionless  hy- 
drograph and  the  central  Tennessee  dimensionless 
hydrograph,  with  163  observed  hydrographs  from 
38  stations  having  a  wide  range  of  drainage  area 
sizes  and  basin  conditions,  at  50%  and  75%  of  their 
peak  flow  widths.  Test  results  indicate  the  two 
dimensionless  hydrographs  are  essentially  the 
same.  Using  the  Georgia-study  dimensionless  hy- 
drograph, the  standard  error  of  estimate  was  +  /- 
21.2%  at  the  50%  of  peak  flow  width  and  +/- 
24.8%  at  the  75%  of  peak  flow  width.  Study 
results  indicate  the  Georgia  dimensionless  hydro- 
graph  is  applicable  to  central  Tennessee  streams. 
Equations  for  rural  and  urban  basin  lagtime  were 
derived  from  multiple-regression  analyses  that 
relate  lagtime  to  physical  basin  characteristics.  At 
the  95%  confidence  level,  channel  length  was  sig- 
nificant for  the  rural  basin  equation  and  channel 
length  and  percentage  of  impervious  area  were 
significant  for  the  urban  basin  equation.  A  regres- 
sion equation  that  related  flood  volumes  to  drain- 
age area  size,  peak  discharge,  and  basin  lagtime 
also  was  developed.  The  flood-hydrograph  and 
flood-volume  techniques  are  useful  for  estimating  a 
typical  (average)  flood  hydrograph  and  volume  for 
any  specified  recurrence  interval  peak  discharge  at 
any  ungaged  stream  site  draining  areas  less  than 
500  sq  mi  in  central  Tennessee.  (Author's  abstract) 
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ysis,     Drainage      area,      Channel      morphology, 
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Methods  are  presented  for  estimating  peak  dis- 
charges, flood  volumes  and  hydrograph  shapes  of 
small  (less  than  5  sq  mi)  urban  streams  in  Ohio. 
Examples  of  how  to  use  the  various  regression 
equations  and  estimating  techniques  also  are  pre- 
sented. Multiple-regression  equations  were  devel- 
oped for  estimating  peak  discharges  having  recur- 
rence intervals  of  2,  5,  10,  25,  50,  and  100  years. 
The  significant  independent  variables  affecting 
peak  discharge  are  drainage  area,  main-channel 
slope,  average  basin-elevation  index,  and  basin- 
development  factor.  Standard  errors  of  regression 
and  prediction  for  the  peak  discharge  equations 
range  from  +/-37%  to  +/-41%.  An  equation  also 
was  developed  to  estimate  the  flood  volume  of  a 
given  peak  discharge.  Peak  discharge,  drainage 
area,  main-channel  slope,  and  basin-development 
factor  were  found  to  be  the  significant  independent 
variables  affecting  flood  volumes  for  given  peak 
discharges.  The  standard  error  of  regression  for 
the  volume  equation  is  +/-52%.  A  technique  is 
described  for  estimating  the  shape  of  a  runoff 
hydrograph  by  applying  a  specific  peak  discharge 
and  the  estimated  lagtime  to  a  dimensionless  hy- 
drograph. An  equation  for  estimating  the  lagtime 
of  a  basin  was  developed.  Two  variables-main- 
channel  length  divided  by  the  square  root  of  the 
main-channel  slope  and  basin-development  factor- 
have  a  significant  effect  on  basin  lagtime.  The 
standard  error  of  regression  for  the  lagtime  equa- 
tion is  +/-48%.  The  data  base  for  the  study  was 
established  by  collecting  rainfall-runoff  data  at  30 
basins  distributed  throughout  several  metropolitan 
areas  of  Ohio.  Five  to  eight  years  of  data  were 
collected  at  a  5-min  record  interval.  The  USGS 
rainfall-runoff  model  A634  was  calibrated  for  each 
site.  The  calibrated  models  were  used  in  conjunc- 
tion with  long-term  rainfall  records  to  generate  a 
long-term  streamflow  record  for  each  site.  Each 
annual  peak-discharge  record  was  fitted  to  a  Log- 
Pearson  Type  III  frequency  curve.  Multiple-re- 
gression techniques  were  then  used  to  analyze  the 
peak  discharge  data  as  a  function  of  the  basin 
characteristics  of  the  30  sites.  (Author's  abstract) 
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Federal  regulations  require  buildings  and  public 
facilities  on  Federal  land  to  be  located  beyond  or 
protected  from  inundation  by  a  100-year  flood. 
Flood  elevations,  velocities  and  boundaries  were 
determined  for  the  occurrence  of  a  100-year  flood 
through  a  reach,  approximately  1-mi-long,  of  the 
Hoh  River  at  the  ranger  station  complex  in  Olym- 
pic National  Park.  Flood  elevations,  estimated  by 
step-backwater  analysis  of  the  100-year  flood  dis- 
charge through  14  channel  and  flood-plain  cross 
sections  of  the  Hoh  River,  indicate  that  the  extent 
of  flooding  in  the  vicinity  of  buildings  or  public 
facilities  at  the  ranger  station  complex  is  likely  to 
be  limited  mostly  to  two  historic  meander  channels 
that  lie  partly  within  loop  A  of  the  public  camp- 
ground and  that  average  flood  depths  of  about  2 
feet  or  less  would  be  anticipated  in  these  channels. 
Mean  flow  velocities  at  the  cross  sections,  corre- 
sponding to  the  passage  of  a  100-year  flood,  ranged 
from  about  5  to  over  11  ft/sec.  Flooding  in  the 
vicinity  of  either  the  visitors  center  or  the  residen- 
tial and  maintenance  areas  is  unlikely  unless  the 
small  earthen  dam  at  the  upstream  end  of  Taft 
Creek  were  to  fail.  Debris  flows  with  volumes  on 
the  order  of  100  to  1,000  cu  yards  could  be  expect- 
ed to  occur  in  the  small  creeks  that  drain  the  steep 
valley  wall  north  of  the  ranger  station  complex. 


Historic  debris  flows  in  these  creeks  have  general- 
ly traveled  no  more  than  about  100  yards  out  onto 
the  valley  floor  'Lie  potential  risk  that  future 
debris  Hows  in  these  creeks  might  reach  developed 
areas  within  the  ranger  station  complex  is  consid- 
ered to  be  small  because  most  of  the  developed 
areas  within  the  complex  are  situated  more  than 
100  yards  from  the  base  of  the  valley  wall  Land- 
slides or  rock  avalanches  originating  from  the 
north  valley  wall  with  volumes  potentially  much 
larger  than  those  for  debris  flows  could  have  a 
significant  impact  on  the  ranger  station  complex. 
The  probability  that  such  landslides  or  avalanches 
may  occur  is  unknown  Inspection  of  aerial  photo- 
graphs of  the  Hoh  River  valley  revealed  the  appar- 
ent presence,  along  the  ridge  crest  of  the  north 
valley  wall,  of  ridge-top  depressions-geologic  fea- 
tures that  are  sometimes  associated  with  the  onset 
of  deep-seated  slope  failures.  However,  evaluation 
of  the  potential  landslide  hazard  associated  with 
these  depressions  would  require  an  onsite  examina- 
tion of  the  area  by  trained  personnel.  Such  an 
effort  was  outside  the  scope  of  this  study.  (Au- 
thor's abstract) 
W89-O4960 


WATER  QUALITY  OF  THE  MALHEUR  LAKE 
SYSTEM  AND  MALHEUR  RIVER,  AND  SIMU- 
LATED WATER-QUALITY  EFFECTS  OF 
ROUTING  MALHEUR  LAKE  WATER  INTO 
MALHEUR  RIVER,  OREGON,  1984-85, 
Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04963 


RECONNAISSANCE  OF  GEOHYDROLOGIC 
AREAS  AND  IN  1981  LOW-FLOW  CONDI- 
TIONS, WLTHLACOOCHEE  RIVER  BASIN, 
SOUTHWEST  FLORIDA  WATER  MANAGE- 
MENT DISTRICT, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W  89-04964 


STREAMFLOW  AND  WATER  QUALLTY  OF 
THE  GRAND  CALUMET  RIVER,  LAKE 
COUNTY,  INDIANA,  AND  COOK  COUNTY,  IL- 
LINOIS, OCTOBER  1984, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04965 


DISCHARGE  RATINGS  FOR  CONTROL 
STRUCTURES  AT  MCHENRY  DAM  ON  THE 
FOX  RIVER,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-04968 


STREAMFLOW  GAIN  AND  LOSS  OF  SELECT- 
ED STREAMS  IN  NORTHERN  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04970 


SUMMER  PRIMARY  PRODUCTIVITY  AND 
ASSOCIATED  DATA  FOR  FOUR  INDIANA 
RIVERS, 

Indiana  Dept.  of  Environmental  Management,  In- 
dianapolis. Water  Quality  Surveillance  and  Stand- 
ards Branch. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-05003 


STREAM-VARIABLE  RESPONSE  TO  A 
CHANGE  IN  SURFICIAL  GEOLOGY:  MIDDLE 
FORK,  BIG  WALNUT  CREEK,  HENDRICKS 
COUNTY,  INDIANA, 

Indiana  Univ. -Purdue  Univ.  at  Indianapolis.  Dept. 
of  Geology. 
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For  primary  bibliographic  entry  see  Field  2J. 
W89-O50O4 


PHOTOCHEMICAL  DECOMPOSITION  OF 
CARBAMATE  PESTICIDES  IN  NATURAL 
WATERS  OF  NORTHERN  GREECE, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05014 


MINERAL  COMPOSITION  OF  AZOLLA  P1N- 
NATA  IN  RELATION  TO  COMPOSITION  OF 
FLOODWATERS  IN  BANGLADESH, 

Durham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-05025 


CHANGES  IN  THE  STRUCTURAL  AND  FUNC- 
TIONAL COMPONENTS  OF  THE  FISH  COM- 
MUNITY OF  A  SEASONAL  RIVER, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05029 


SPECIES  RICHNESS  OF  AQUATIC  MACRO- 
PHYTE  COMMUNITIES  IN  CENTRAL 
CANADA, 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05039 


CHIRONOMIDS  AS  WATER  QUALITY  INDI- 
CATORS IN  THE  RIVER  MIGNONE  (CEN- 
TRAL ITALY), 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 

Dipt,  di  Biologia  Animale  e  dell  'Uomo. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-05044 


ABUNDANCE  AND  DISTRIBUTION  OF  BAC- 
TERIOPLANKTON  IN  THE  GAMBIA  RIVER, 
WEST  AFRICA, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

M.  J.  Healey,  R.  A.  Moll,  and  C.  O.  Diallo. 
Microbial  Ecology  MCBEBU,  Vol.  16,  No.  3,  p 
291-310,  1988.  5  fig,  7  tab,  25  ref.  AID  contract 
685-0O12-C-2158. 

Descriptors:  *Distribution  patterns,  *Ecological 
distribution,  *Phytoplankton,  *River  systems, 
'Seasonal  variation,  Seasonal  distribution,  Tempo- 
ral distribution,  Bacteria,  Estuarine  environment, 
Tropical  zones,  Annual  floods,  Forests,  Africa, 
*Isotope  studies. 

Four  ecological  zones  of  the  Gambia  River  were 
sampled  during  four  different  hydrologic  seasons 
for  determination  of  microbial,  nutrient,  and  physi- 
cal parameters.  A  Greco-Latin  Square  experimen- 
tal design  was  used  to  define  the  particular  tran- 
sect, station,  depth,  and  tide/time-of-day  of  sam- 
ples taken.  Ranges  of  total  bacterioplankton  densi- 
ties (1,000,000  cells/ml)  were  similar  to  those  of 
tropical  and  temperate  environments.  Numbers  of 
free  bacteria  were  similar  temporally,  whereas  at- 
tached bacteria  numbers  were  greater  during  peri- 
ods of  high  stream  flows  when  suspended  solids 
concentrations  were  higher.  Free  bacteria  were 
usually  twice  as  numerous  in  the  freshwater  zones 
than  in  the  estuarine  zones.  Attached  bacterial 
densities  were  approximately  four  times  greater  in 
the  estuarine  zones  than  in  the  freshwater  zones. 
Uptake  of  H-3-glucose  on  both  a  sample  volume 
and  per-cell  basis  increased  from  the  early  stages  of 
the  flood  and  reached  observed  annual  maximums 
during  the  dry  season.  Spatially,  H-3-glucose 
uptake  per  sample  volume  and  per  cell  was  highest 
in  the  upper  river  zone  and  lowest  in  the  lower 
estuary  zone.  The  lower  estuary  zone  consistently 
acted  out  of  concert  with  the  other  river  zones  in 
terms  of  H-3-glucose  and  C-14-bicarbonate  uptake. 
Analysis  of  variance  indicated  that  free  and  at- 
tached bacterioplankton  densities  were  not  homo- 
geneous among  transects,  stations,  depths,  and 
tide/time-of-day  at  the  different  zones  during  the 


four  hydrologic  seasons.  The  results  suggested  that 
heterotrophy  overshadowed  autotrophy  in  the 
river  and  that  the  bacterial  abundance,  distribution, 
and  glucose  uptake  activity  in  this  tropical  flood- 
plain  river  were  greatly  influenced  by  the  annual 
flood  and  the  presence  of  extensive  mangrove  for- 
ests in  the  estuary.  (Author's  abstract) 
W89-05079 


EFFECTS  OF  TEMPERATURE  ON  MICROBI- 
AL UTILIZATION  OF  LIGNOCELLULOSIC 
DETRITUS  IN  A  THERMALLY  IMPACTED 
SYSTEM, 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-05081 


SIMPLE  MODEL  FOR  FLOW  ON  HILLS- 
LOPES, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

T.  S.  Steenhuis,  J.  Y  Parlange,  M.  B.  Parlange, 
and  F.  G  Stagnitti. 

Agricultural  Water  Management  AWMADF.  Vol. 
14,  No.  1-4,  p  153-168,  August  1988.  5  fig,  1  tab,  20 
ref. 

Descriptors:  *Runoff,  *Rainfall-runoff  relation- 
ships, 'Mathematical  models,  'Slopes,  'Flow, 
'Hydrologic  models,  Finite  difference  methods, 
Drainage,  Hydrology,  Computer  models.  Climatic 
data. 

A  simple  hillslope  hydrological  model  predicting 
water  movement  on  sloping  shallow  soils  is  devel- 
oped. The  simplified  finite  difference  model  has 
been  demonstrated  to  be  a  good  approximation  of 
Richard's  equation.  Unlike  existing  hillslope 
models,  the  new  model  can  be  used  to  predict  flow 
for  long  records  of  climatological  data  and  it  can 
be  easily  extended  to  include  preferential  flow.  It 
compares  favorably  to  other  models  with  more 
restrictive  input  requirements,  and  has  the  poten- 
tial for  predicting  preferential  flow  on  non-homo- 
geneous hillslopes.  Its  application  is  illustrated  for 
experimental  data  collected  for  an  homogeneous 
hillslope  at  the  Cooweeta  Hydrological  Laborato- 
ry. (Author's  abstract) 
W89-05122 


EMPIRICAL  APPROACH  FOR  PREDICTING 
RUNOFF  YIELD  UNDER  DESERT  CONDI- 
TIONS, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 

(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 

A.  Kamieli,  J.  Ben-Asher,  A.  Dodi,  A.  Issar,  and 

G  Oron. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4.  p  243-252,  August  1988.  6  fig,  2  tab,  16 

ref. 

Descriptors:  'Model  studies,  'Runoff  forecasting, 
'Runoff  volume,  'Rainfall-runoff  relationships, 
'Deserts,  Water  harvesting,  Arid  lands,  Mathemat- 
ical models,  Storm  runoff,  Statistical  methods, 
Farming,  Israel,  Negev  Desert. 

An  empirical  model  to  predict  runoff  yield  in  the 
Negev  desert  (Israel)  has  been  developed.  The 
equation  assumes  a  linear  relationship  between 
annual  rainfall  and  runoff  for  a  given  watershed 
taking  into  account  the  reduction  in  runoff  efficien- 
cy with  an  increase  in  catchment  size.  It  uses  the 
statistical  parameters  of  the  rain  in  order  to  calcu- 
late the  recurrence  interval  of  runoff  yields.  The 
results  can  be  used  to  design  and  construct  small 
catchments  for  runoff  farming.  Although  the  re- 
duction function  is  based  on  measurements  taken 
from  a  specific  arid  region  in  Israel,  it  may  have  a 
general  form  for  many  arid  zones  which  are  char- 
acterized by  stony  mountains  without  vegetation. 
The  function  could  therefore  be  used  as  a  first 
approximation  when  attempting  to  evaluate  runoff 
volumes  on  an  annual  basis.  Analysis  of  local  rain- 
fall records  could  be  used  to  estimate  availability 
of  runoff  for  water  harvesting  projects  in  small 
desert  basins.  (Author's  abstract) 
W89-05130 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 

ALLOCHTHONOUS  DETRITUS  INPUT  TO  A 
SMALL,  COLD  DESERT  SPRING-STREAM, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Geosciences  Dept. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05196 


SERIAL  DISCONTINUITY  IN  A  LARGE 
RIVER  SYSTEM, 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Stacion. 

J.  A.  Stanford,  F.  R.  Hauer,  and  J.  V.  Ward. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte     Limnologie.     Verhandlungen     IV 

TLAP,  Vol.  23,  No.  2,  p  1114-1118,  August  1988.  3 

fig,  1  tab,  6  ref. 

Descriptors:  'Ecological  distribution,  'Data  col- 
lections, 'Ecology,  'River  systems,  'Temperature 
gradient,  Flathead  River,  Canada,  Montana, 
Rocky  Mountains,  Temperature,  Hydropsychids, 
Ecosystems,  Stream  order,  Serial  discontinuity 
concept. 

Abiotic  (temperature)  and  biotic  (relative  abun- 
dance of  hydropsychid  Trichoptera)  discontinuities 
exist  serially  within  the  Flathead  River  system 
(Canada  and  United  States).  These  discontinuities 
occur  as  a  result  of  natural  (lakes  and  springs)  and 
anthropogenic  (epilimnial  and  hypolimnial  release 
dams)  stream  regulation.  A  20  year  biophysical 
database  at  15  sites  was  examined.  Quantitative 
discontinuities  were  evident  in  the  temperature 
data.  Annual  degree  days  increased  in  a  down- 
stream direction  as  a  linear  function  of  altitude  or 
stream  order.  The  distributions  of  the  hydropsy- 
chids constitute  serial  discontinuities.  Virtually  any 
variable  can  be  interpreted  in  terms  of  the  Serial 
Discontinuity  Concept  in  stream  systems.  Because 
riverine  energy  transfer  processes  result  in  predict- 
able ecological  discontinuities,  it  is  suggested  that 
the  Serial  Discontinuity  Concept  may  serve  as  a 
quantitative  approach  toward  a  unifying  theory  of 
riverine  energetics.  Serial  discontinuities  may  con- 
stitute the  results  of  natural,  replicated  and  ecosys- 
tem level  experiments,  which  demonstrate  energet- 
ic responses  within  ecological  boundaries  or  eco- 
tones  as  one  moves  from  headwater  to  lower  order 
environments.  (Davis-PTT) 
W89-05197 


COMMUNITY  DYNAMICS  OF  BACTERIA, 
ALGAE,  AND  INSECTS  IN  A  FIRST  ORDER 
STREAM  IN  NEW  HAMPSHIRE,  U,S.A., 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  2H. 
W  89-05 199 


RESPONSES  OF  MACROINVERTEBRATES 
OF  TWO  HEADWATER  STREAMS  TO  DIS- 
CHARGE FLUCTUATIONS, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

F.  F.  Hooper,  and  D.  R.  Ottey. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte     Limnologie.     Verhandlungen     IV 

TLAP,  Vol.  23,  No.  2,  p  1159-1166,  August  1988.  4 

tab,  16  ref. 

Descriptors:  'Ecology,  'Stream  biota,  'Stream 
gradient,  'Flow  discharge,  Convict  Creek,  Califor- 
nia, Hunt  Creek,  Thunder  Bay  River,  Michigan, 
Light  intensity.  Drift,  Stream  discharge. 

Experiments  conducted  in  two  streams  with  differ- 
ent gradients  examine  the  relationship  of  drift  rate 
to  light  intensity  and  discharge.  Convict  Creek  is 
located  on  the  eastern  slope  of  the  Sierra  Nevada 
range  in  Mono  County,  California.  The  study  area 
was  a  340  m  reach  below  a  system  of  weirs  and 
diversions  used  to  regulate  discharge  in  two  exper- 
imental channels  within  the  Sierra  Nevada  Aquatic 
Research  Laboratory  area.  Hunt  Creek  is  a  second 
order  tributary  to  the  Thunder  Bay  River  in  Mont- 
morency County,  Michigan.  The  study  area  within 
the  Hunt  Creek  Trout  Research  Station  area  was  a 
60  m  reach  of  experimental  channels  below  diver- 
sions  permitting  control   of  discharge.   The   two 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

streams  differ  greatly  in  physical  and  biological 
properties.  Hunt  Creek  has  extensive  homogenous 
pebble  beds  dominated  in  summer  by  Baetis,  Glos- 
sosoma,  Simuliidae  and  Chironomidae.  Faunal  den- 
sities in  these  areas  appear  to  be  much  larger  than 
in  the  cobble  boulder  habitat  of  Convict.  Daytime 
flow  increases  produced  greater  increases  in  drift 
rates  in  Hunt  than  in  Convict  but  these,  as  well  as 
flow  reductions,  generally  had  minor  effects  upon 
benthos  densities.  In  both,  however,  declines  in 
chironomid  standing  crops  accompanied  some  reg- 
ulated flow  patterns.  In  Convict  there  were  few 
daylight  responses  but  at  night  there  were  large 
drift  increases  for  a  great  variety  of  taxa.  Greater 
stream  bed  heterogeneity  and  rapid  currents  in 
Convict  may  make  active  relocation  via  drift  at 
both  high  and  low  flows  more  difficult  than  at 
Hunt.  Late  night  discharges  may  represent  oppor- 
tunities for  controlled  drift  relocation  at  a  time 
when  risk  of  visual  predation  is  low.  In  high  gradi- 
ent streams  such  as  Convict,  faunal  relocations 
from  flow  manipulations  appear  to  have  far  greater 
impact  at  low  light  intensities  than  during  daylight. 
(Davis-PTT) 
W89-05202 


DOWNSTREAM  EFFECTS  OF  A  LARGE, 
DEEP-RELEASE,  HIGH  MOUNTAIN  RESER- 
VOIR ON  LOTIC  ZOOBENTHOS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-O5203 


EFFECTS    OF    WATERSHED    VEGETATION 

AND    DISTURBANCE    ON    INVERTEBRATE 

COMMUNITY     STRUCTURE    IN     WESTERN 

CASCADE    STREAMS:    IMPLICATIONS    FOR 

STREAM  ECOSYSTEM  THEORY, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 

Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05204 


DISTURBANCE  AS  A  DETERMINANT  OF 
STRUCTURE  IN  A  SONORAN  DESERT 
STREAM  ECOSYSTEM, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05206 


PRODUCTION  OF  SOLUBLE,  HIGH  MOLEC- 
ULAR WEIGHT  PHOSPHORUS  AND  ITS  SUB- 
SEQUENT UPTAKE  BY  STREAM  DETRITUS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05207 


MICROBIAL  ACTIVITY  AND  PHOSPHORUS 
UPTAKE  ON  DECOMPOSING  LEAF  DETRI- 
TUS IN  A  HETEROTROPHIC  STREAM, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05208 


STRUCTURE  AND  FUNCTION  OF  A  BLACK- 
WATER    RIVER    IN    THE    SOUTHEASTERN 

U.S.A., 

Alabama  Univ.,  University.  Aquatic  Biology  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05209 


COMBINING    OPEN    CHANNEL    FLOW    AT 
R I GHT  ANGLED  JUNCTIONS, 

Concordia  Univ.,  Sir  George  Williams  Campus, 

Montreal  (Quebec). 

For  primary  bibliographic  entry  see  Field  8B. 

W89-05212 


BAR    FORM    RESISTANCE    IN   GRAVEL-BED 
RIVERS, 

University   of   East    Anglia,    Norwich   (England) 


School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-05215 


DERIVED  FREQUENCY  DISTRIBUTION  FOR 
STORM  RUNOFF  POLLUTION, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

A.  O.  Akan. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.   114,  No.  6,  p  1344-1351,  December  1988.  3 

fig,  6  ref. 

Descriptors:  *Urban  runoff,  *Storm  runoff,  'Sus- 
pended solids,  'Frequency  distribution,  'Water 
pollution  sources,  'Statistics,  Rainfall-runoff  rela- 
tionships, Nonpoint  pollution  sources,  Mathemati- 
cal models,  Mathematical  equations. 

An  analytically  derived  frequency  distribution  is 
reported  to  determine  the  probability  of  occur- 
rence of  solids  washoff  in  different  amounts  form 
impervious  urban  areas.  Also  an  expression  is  de- 
rived for  the  expectation  of  annual  solids  washoff. 
The  resulting  expressions  contain  several  basin  pa- 
rameters related  to  land-use  practices.  These  pa- 
rameters can  be  obtained  from  local  data  on  storm 
runoff  quality  associated  with  only  a  few  storms. 
Detailed  historical  rainfall  data  is  needed  since  the 
joint  probability  density  function  of  rainfall  depth 
and  time  period  between  two  storms  should  be 
known  to  apply  the  proposed  approach.  The  use  of 
the  derived  frequency  is  illustrated  by  a  sample 
application.  (Author's  abstract) 
W89-05225 


DYNAMICS  OF  THE  FORESTED  SHORELINE 

AND  RECENT  VARIATIONS  IN  THE  LEVEL 

OF  THE  SAINT  LAWRENCE  RIVER  (DYNA- 

MIQUE  D'UNE  BORDURE  FORESTIERE  ET 

VARIATIONS    RECENTES    DU    NIVEAU    DU 

FLEUVE  SAINT-LAURENT), 

Laval  Univ.,  Quebec.  Centre  d'Etudes  Nordiques. 

Y.  Begin,  and  J.  Lavoie. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  66, 

No.  10,  p  1905-1913,  October  1988.  7  fig,  47  ref. 

Descriptors:  'Flooding,  'Floods,  'Saint  Lawrence 
River,  'Riparian  vegetation,  'Succession,  'Estu- 
aries, 'Geomorphology,  'Rising  stage,  Canada, 
Shores,  Historic  floods,  Ecological  effects. 

The  forested  shoreline  of  the  Saint  Lawrence 
River  upper  estuary  is  frequently  damaged  by 
spring  ice,  currents,  and  waves  during  episodes  of 
high  water  levels.  A  dendroecological  analysis  of 
the  significant  river  floods,  as  recorded  by  ring- 
width  patterns  of  uprooted  woody  plants,  popula- 
tion growth  and  decay  structures,  and  scars  caused 
by  ice  on  trees  within  the  shore  environment, 
provides  direct  evidence  of  a  landward  migrating 
shoreline.  Regressive  succession  of  vegetation  is 
associated  with  a  general  rise  in  year-to-year  flood 
levels.  Plant  community  dynamics  and  shore  sedi- 
ment migration  were  investigated  in  a  particularly 
exposed  site  between  Grondines  and  Sainte-Anne- 
de-la-Perade.  Most  of  the  oldest  sublittoral  trees 
are  undergoing  slow  degradation  and  hydrophilous 
shrubby  stands  show  extensive  expansion  within 
the  shoreline  habitat,  which  is  associated  with  an 
important  landward  displacement  of  sediments. 
These  ecological  and  geomorphological  results 
concur  with  the  general  rising  trend  of  flood  levels 
of  the  Saint  Lawrence  during  the  last  30  years. 
(Author's  abstract) 
W89-05254 


POPULATION  STRUCTURE  OF  STREAM- 
DWELLING  DARTERS:  CORRESPONDENCE 
WITH  HABITAT  STRUCTURE, 

University   of  Southern   Mississippi,   Hattiesburg. 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05261 


EFFECTS  OF  SPATIAL  ORIENTATION  OF 
MULTIPLE  PLATE  ARTIFICIAL  SUB- 
STRATES ON  INVERTEBRATE  COLONIZA- 
TION, 


Geological  Survey,  Menlo  Park,  CA    Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-05268 


HYDROLOGIC  MODELING  I  SING  A  SIMU- 
LATION LANGUAGE  BASED  ON  QUEUEING 
THEORY, 

Agricultural     Research     Service,     Temple.     TX 
Grassland,  Soil  and  Water  Research  Lab 
For  primary  bibliographic  entry  see  Field  7C. 
W89-05277 


ALKALINITY  DYNAMICS  IN  A  HARD-WATER 
PRAIRIE-MARGIN  STREAM, 

Oak  Ridge  National  Lab.,  TN 

A.  J.  Stewart. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 

No.  3,  p  335-350,  May  1988.  5  fig,  2  tab,  29  ref. 

NSF  Grant   BSR-8307014,   DOE  Contract   DE- 

AC05-84OR214O0. 

Descriptors:  'Water  chemistry,  'Hardness,  'Prai- 
ries, 'Carbonates,  'Seasonal  variations,  'Water 
temperature,  'Alkalinity,  Heavy  metals,  Calcium, 
Magnesium,  Sodium,  Hydrogen  ion  concentration, 
Water  cycle,  Floods,  Gravel,  Phosphates 

Seasonal  increases  in  water  temperature  are  impor- 
tant in  governing  the  conversion  of  soluble  alkalin- 
ity into  particulate  carbonates  in  Brie  Creek,  a 
small  hard-water  stream  in  south-central  Oklaho- 
ma. Alkalinity  was  diluted  episodically  by  floods 
ten  times  during  the  six-month  study.  During 
floods,  the  ratio  of  calcium  to  magnesium  dropped 
from  about  12  to  10  and  the  concentrations  of 
calcium,  magnesium  and  sodium  fell  by  35  and 
50%.  After  each  flood,  pre-flood  chemical  condi- 
tions were  restored  rapidly  (typically  within  4-6 
days).  Alkalinity  values  not  affected  by  flood 
events  declined  more  or  less  uniformly  by  more 
than  44%  from  mid-April  (4.68  meq/L)  to  early 
September  (2.60  meq/L).  Maximum  daily  water 
temperature  during  the  period  of  alkalinity  loss 
was  inversely  related  (r  squared  =  0.83;  n  =  68)  to 
alkalinity  when  flood-related  dilution  events  were 
excluded  from  the  analysis.  Alkalinity  declined 
most  rapidly  (up  to  0.096  meq/L-day)  when  mini- 
mum daily  water  temperature  exceeded  27  C. 
From  early  July  through  early  September,  no  rain 
fell  and  minimum  water  temperature  exceeded  25 
C.  During  this  period,  concentrations  of  sodium 
and  magnesium  increased  (by  50  and  26%,  respec- 
tively) due  to  evaporation,  but  the  concentration  of 
calcium  (and  the  ratio  of  calcium  to  magnesium) 
declined,  indicating  a  selective  precipitation  of 
CaC03.  Calcite  scums  formed  on  pools  during 
periods  of  hot  weather.  Surface  scums  concentrat- 
ed by  wind  had  more  than  40  meq/sq  m  of  alkalini- 
ty (as  CaC03),  but  contained  >  1%  of  the  alkalini- 
ty in  the  water.  Laboratory  experiments  showed 
that  (1)  gravel  promoted  loss  of  alkalinity  from 
stream  water  as  a  non-linear  function  of  water 
temperature  (loss  rates  increased  rapidly  above  25 
C);  (2)  loss  of  phosphate  added  to  stream  water 
was  more  rapid  at  40  C  than  at  15  C  in  the 
presence  of  gravel  and  was  negligible  at  40  C  and 
15  C  when  gravel  was  present;  and  (3)  creek 
gravel  and  phosphate  interactively  influence  pH, 
alkalinity,  and  conductivity  of  unfiltered  creek 
water  in  24-h  incubations  at  35  C.  Temperature- 
driven  shifts  in  soluble  vs.  particulate  phases  of 
carbonates  can  be  expected  to  affect  the  cycling 
patterns  of  phosphorus,  because  particulate  car- 
bonates are  efficient  scavengers  of  phosphorus. 
(Author's  abstract) 
W89-05281 


INFLUENCE  OF  THE  ENVIRONMENT  ON 
WILLOW  LEAF  LITTER  DECOMPOSITION 
IN  THE  ALLUVIAL  CORRIDOR  OF  THE  GAR- 
RONE  RIVER, 

Centre    National    de    la    Recherche    Scientifique, 
Toulouse   (France).   Centre   d'Ecologie   des   Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  2H. 

WR9-05283 
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WATER  CYCLE— Field  2 


IMPACT  OF  NUTRIENT  INPUT  FROM  THE 
RIVER  SEINE  ON  PHYTOPLANKTON  POPU- 
LATIONS IN  A  SAND-PIT  LAKE  (BIGNAN, 
NW  FRANCE), 

Ecole  Normale  Superieure,  Paris  (France).  Lab. 
d'Ecologie. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-05291 


COLONIZATION  OF  LEAF  LITTER  BY 
AQUATIC  HYPHOMYCETES  IN  A  TROPICAL 
STREAM, 

Mangalore  Univ.  (India).  Dept.  of  Biosciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05293 


BENTHIC   FAUNA    OF   ETHIOPIAN    MOUN- 
TAIN STREAMS  AND  RIVERS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05294 


TRANSPORT  OF  PHOSPHORUS,  NITROGEN, 
AND  CARBON  BY  THE  APURE  RIVER,  VEN- 
EZUELA, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05324 


DIFFERENTIATION  OF  SOME  VENEZUELAN 
BLACKWATER  RIVERS  BASED  UPON  PHY- 
SICO-CHEMICAL PROPERTIES  OF  THEIR 
HUMIC  SUBSTANCES, 

Instituto  Venezolano  de  Investigaciones  Cientifi- 
cas,  Caracas.  Centro  de  Ecologia  y  Ciencias  Am- 
bientales. 

T.  Vegas- Vilarrubia,  J.  E.  Paolini,  and  J.  Garcia 
Miragaya. 

Biogeochemistry,  Vol.  6,  No.  1,  p  59-77,  1988.  8 
fig,  4  tab  60  ref.  Gran  Mariscal  Ayacucho  Founda- 
tion Grant  F-Na-830657,  Venezuelan  Research 
Council  Grant  DDCT-PIMA  20. 

Descriptors:  *Humic  acids,  *Venezuela,  *Tropical 
regions,  'Water  analysis,  *Water  chemistry,  'Bio- 
geochemistry, Physicochemical  properties,  Eco- 
systems, Watersheds,  Rain  forests,  Hydrological 
regime,  Separation  techniques,  Gel  chromatogra- 
phy, Infrared  spectrophotometry,  Fluorometry. 

The  dissolved  humic  substances  of  seven  Venezu- 
elan blackwater  rivers,  belonging  to  different  tropi- 
cal biogeographical  regions,  were  analyzed.  Frac- 
tionation using  Sephadex  gel  together  with  an  anal- 
ysis of  their  fluorescence,  absorbance  and  infrared 
spectral  properties,  showed  differences  between 
their  humic  substances.  These  differences  were  re- 
lated to  their  biological  sources  and  humification 
environment.  Statistical  analysis  of  the  properties 
of  these  humic  substances  allowed  separation  of 
the  rivers  into  three  groups.  These  groups  were 
directly  related  to  the  geological  features  and 
vegetation  of  the  terrestrial  ecosystems  into  which 
they  drain:  (1)  the  Autana,  Atabapo,  Chola,  Negro 
which  belong  to  the  Amazon  basin  on  the  Guyana 
Shield,  each  with  typical  blackwater  riverine 
forest;  (2)  The  Caroni,  belonging  to  the  Orinoco 
basin  on  the  Guayana  Shield  and  with  tropical 
humid  forest  and  rainforest;  (3)  the  Morichal 
Largo,  which  drains  the  Mesa  Formation  from  the 
eastern  Llanos  and  has  gallery  forest  of  Mauritia 
flexuosa.  (Author's  abstract) 
W89-05326 


Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05405 


WATER  RESOURCES  OF  THE  APOSTLE  IS- 
LANDS NATIONAL  LAKESHORE,  NORTH- 
ERN WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
W.  J.  Rose. 

Water-Resources  Investigations  Report  87-4220, 
1988.  44p,  30  fig,  23  tab,  19  ref. 

Descriptors:  'Water  resources,  'Apostle  Islands 
National  Lakeshore,  'Lake  Superior,  'Hydrologic 
data  collections,  Water  quality,  Wisconsin,  Stream- 
flow,  Mercury,  Phosphorus,  Organic  carbon,  Pesti- 
cides, Bacteria,  Groundwater  budget. 

The  Apostle  Islands  National  Lakeshore  consists 
of  21  islands,  part  of  the  Bayfield  Peninsula,  and 
the  adjacent  waters  of  Lake  Superior.  Selected 
water  resources  of  the  Apostle  Islands  National 
Lakeshore  were  assessed  to  aid  the  National  Park 
Service  in  developing  and  managing  the  Lakeshore 
and  to  provide  a  data  base  against  which  future 
changes  can  be  compared.  This  summary  of  water 
resources  data,  collected  by  the  U.S.  Geological 
Survey  during  1979-84,  provides  a  qualitative  de- 
scription of  the  following  selected  hydrologic 
components  of  the  Lakeshore:  streamflow,  chemi- 
cal concentrations,  sediment  load,  runoff,  acidity, 
evaporation,  water  quality  (coliforms,  phosphorus, 
organic  carbon,  mercury,  pesticides,  bacteria), 
water  pollution  effects,  and  groundwater  use. 
(Lantz-PTT) 
W89-05408 


SEEPAGE  STUDIES  OF  THE  WEBER  RIVER 
AND  THE  DAVIS-WEBER  AND  OGDEN 
VALLEY  CANALS,  DAVIS  AND  WEBER 
COUNTIES,  UTAH,  1985, 

Geological   Survey,   Salt   Lake  City,  UT.   Water 

Resources  Div. 

L.  R.  Herbert,  R.  W.  Cruff,  D.  W.  Clark,  and  C. 

Avery. 

Utah  Department  of  Natural  Resources  Technical 

Publication  No.  90,  1987.  53p,  9  fig,  4  tab,  2  ref. 

Descriptors:  'Surface-ground water  relations,  'Hy- 
drologic data  collections,  'Seepage,  'Weber  River, 
'Davis-Weber  Canal,  'Ogden  Valley  Canal, 
'Water  loss,  Utah,  River  flow,  Rivers,  Water  level 
fluctuations. 

Studies  of  selected  reaches  of  the  Weber  River, 
Davis-Weber  Canal,  and  the  Ogden  Valley  Canal 
in  Davis  and  Weber  Counties,  Utah,  were  made  to 
determine  gains  or  losses  of  flow  in  those  reaches. 
Three  to  five  sets  of  seepage  measurements  were 
made  on  the  river  and  each  canal  during  1985. 
Adjustments  for  fluctuations  in  flow  were  made 
from  information  obtained  from  water-stage  re- 
corders operated  at  selected  locations  during  the 
time  of  each  set  of  seepage  measurements.  The 
studies  indicated  a  loss  of  20.0  cu  ft/sec  in  the 
upstream  reach  of  the  Weber  River  and  a  gain  of 
17.0  cu  ft/sec  in  the  downstream  reaches  or  a  net 
loss  of  3.0  cu  ft/sec.  Study  results  also  indicated  a 
net  loss  of  17.0  cu  ft/sec  in  the  Davis-Weber  Canal 
and  a  net  loss  of  4.0  cu  ft/sec  in  the  Ogden  Valley 
Canal.  (Author's  abstract) 
W89-05410 


Streamflow  and  Runoff — Group  2E 

Descriptors:  'Storm  runoff,  'Floods,  'Alaska,  Pre- 
cipitation, Flood  damage,  Flood  stages,  Flood  pro- 
files, Hydrologic  data,  Disasters. 

Heavy  precipitation  associated  with  a  large  storm 
system  resulted  in  major  flooding  in  several  areas 
of  southcentral  Alaska  during  October  10-12,  1986. 
Flooding  was  particularly  severe  in  the  Seward 
area  of  the  Kenai  Peninsula  and  in  tributaries  to 
Susitna  River  from  Talkeetna  downstream.  Flood 
damage  has  been  estimated  at  $20  million  and  the 
region  was  declared  a  Federal  disaster  area.  The 
report  includes  a  brief  discussion  of  meteorological 
conditions  that  caused  the  unusual  amounts  of  pre- 
cipitation, a  summary  of  flood  stages  and  dis- 
charges, a  comparison  to  prior  floods,  flood-fre- 
quency estimates,  a  brief  description  of  flood  areas, 
and  hydrologic  data  for  each  area.  (Author's  ab- 
stract) 
W89-05425 


RUHENGERI  WATER  RESOURCES  STUDY 
RWANDA, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
P.  Roark,  and  B.  H.  Dickson. 
Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Field  Report  No.  181,  May  1986. 
127p,  9  fig,  17  tab,  5  append.  AID  Contract  5942- 
C-00-4085-00,  Project  936-5942. 

Descriptors:  'Groundwater,  'Surface  Water,  'De- 
veloping countries,  'Rivanda,  'Water  resources 
management,  'Water  resources  development,  'Hy- 
drologic budget,  'Water  supply  development,  Po- 
table water,  Marshes,  Precipitation,  Arsenic, 
Water  pollution  sources,  Forest  watersheds, 
Springs,  Catchment  basins. 

As  part  of  the  Ruhengeri  Resources  Analysis  and 
Management  (RRAM)  Project,  a  water  resources 
analysis  was  undertaken  by  a  two-person  team 
from  March  10  to  April  4,  1986.  The  Ruhengeri 
Prefecture  consists  of  several  distinct  environ- 
ments, each  of  which  is  characterized  by  a  unique 
set  of  hydrologic  variables.  While  average  hydro- 
logic  conditions  have  been  established,  the  annual 
variations  have  been  found  to  be  large.  For  this 
reason,  a  modest  extension  of  the  hydrologic  and 
meteorological  network  is  recommended.  The 
Rugezi  Marsh  is  a  fragile  environment  which,  from 
a  hydrologic  perspective,  will  require  a  complex 
water  control  system  if  it  is  to  be  developed  for 
agricultural  purposes.  Arsenic,  from  tungsten 
mining,  has  been  found  in  high  concentrations  in 
sediment  samples,  but  not  water  samples.  Montane 
forests  within  the  national  park  lands  have  impor- 
tant hydrologic  value  in  buffering  torrential  stream 
flow  and  in  reducing  erosion  losses.  Any  degrada- 
tion of  these  forests  can  be  predicted  to  influence 
crop  production  negatively  on  the  valuable  lands 
in  the  Lava  Zone.  The  most  widespread  and  most 
suitable  technology  for  domestic  water  supply  is 
springs,  with  or  without  piped  delivery  systems, 
where  they  are  available.  Rainwater  catchment  is  a 
promising  technology,  but  the  storage  cisterns  that 
are  required  are  too  expensive  for  widespread 
adoption  by  the  general  public.  However,  rain- 
water catchment  system  for  the  people  living  in 
the  Lava  Zone  would  cost  only  one  quarter  as 
much  as  the  proposed  World  Bank  system,  and 
even  these  costs  could  be  reduced  appreciably  if 
less  costly  storage  cisterns  could  be  developed. 
(Lantz-PTT) 
W89-05527 


ASSOCIATIONS  BETWEEN  STREAM  VALLEY 
GEOMORPHOLOGY  AND  RIPARIAN  VEGE- 
TATION AS  A  BASIS  FOR  LANDSCAPE  ANAL- 
YSIS IN  THE  EASTERN  SIERRA  NEVADA, 
CALIFORNIA,  USA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest 
Science. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-05340 


WATER  RESOURCES  OF  THE  PARK  CITY 
AREA,  UTAH  WITH  EMPHASIS  ON  GROUND 
WATER, 


WATER    IN    THE    HORSE    HEAVEN    HILLS, 
SOUTH-CENTRAL  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-05421 


FLOODS  OF  OCTOBER  1986  IN  SOUTHCEN- 
TRAL ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

R.  D.  Lamke,  and  B.  B.  Bigelow. 
Open-File  Report  87-391,  1988.  31p,  11  fig,  5  tab,  8 
ref. 


VEGETATION  OF  INLAND  WATERS. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05543 


ANALYSIS  OF  FLORA  AND  VEGETATION  IN 
RIVERS:  CONCEPTS  AND  APPLICATIONS, 

Oldenburg  Univ.  (Germany,  F.R.).  Dept.  of  Biol- 
ogy- 

G.  Wiegleb. 

IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston.  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988.  p  311-340,  3 
tab,  103  ref. 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

Descriptors     *  Aquatic    vegetation,    'Vegetation, 

♦Flora,  *AquatiC  plants,  *l>lant  populations. 
Rivers,  Streams,  Distribution,  Aquatic  weeds,  Nu- 
trients, Macrophytes,  Water  currents,  Europe, 
Japan. 

Macrophytes  are  important  in  river  systems  as 
primary  producers  and  as  food  and  habitat  for 
macrofauna.  in  addition,  they  influence  the  water 
chemistry,  and  they  have  a  physical  effect  on  the 
environment.  A  successful  classification  of  rivers 
requires  an  evaluation  of  the  importance  of  factors 
actually  influencing  the  occurrence  of  macro- 
phytes. These  factors,  which  include  the  hydrolo- 
gical  regime,  current  velocity,  calcium  hydrogen 
carbonate  complex,  nutrients  like  N  and  P,  and 
anthropogenic  influence,  are  discussed  with  special 
consideration  of  European  and  Japanese  river  habi- 
tats. At  least  three  complexes  of  geographical  vari- 
ation can  be  observed  in  aquatic  communities  as 
well  as  in  terrestrial  ones:  (1)  climatic  variance,  (2) 
geological  variance,  (3)  geomorphological  vari- 
ance. When  referring  to  mosaic  habitats  the  devel- 
opment of  vegetation  does  not  follow  regular  pat- 
terns and  is  not  in  direct  accordance  with  the 
present  measurable  habitat  parameters.  However, 
if  the  life  histories  of  the  species  involved  are 
sufficiently  known  and  the  constraints  of  habitat 
parameters  are  exactly  defined,  the  testing  of  hy- 
potheses should  be  possible.  (See  also  W89-05543) 
(White-Reimer-PTT) 
W89-05553 


INVESTIGATION  OF  THE  POSSIBLE  FOR- 
MATION OF  DIETHYLNITROSAMINE  RE- 
SULTING FROM  THE  USE  OF  RHODAMINE 
WT  DYE  AS  A  TRACER  IN  RIVER  WATERS, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05589 


ESTIMATING  STREAM-AQUIFER  INTERAC- 
TIONS IN  COAL  AREAS  OF  EASTERN 
KANSAS  BY  USING  STREAMFLOW 
RECORDS, 

H.  E.  Bevans. 

IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  51-64,  8 
1  fig,  1  tab,  9  ref. 

Descriptors:  *Acid  mine  drainage,  *  Water  pollu- 
tion sources,  *Path  of  pollutants,  *Model  studies, 
*  Surface-ground  water  relations,  *Kansas,  *Mine 
drainage,  Coal  mines,  Hydrologic  models,  Aquifer 
characteristics,  Groundwater  recharge,  Transmissi- 
vity.  Mathematical  equations. 

Stream-aquifer  interactions  for  drainage  basins  in 
coal  areas  of  eastern  Kansas  were  estimated  for 
streamflow  records  and  are  presented  as  an  alterna- 
tive or  supplement  to  digital  modeling.  Streams 
draining  coal-mined  parts  of  this  area  usually  are 
contaminated  during  low  flow  by  groundwater 
containing  large  concentrations  of  sulfate  dis- 
charged from  the  mines.  The  capacity  of  a  stream 
to  assimilated  the  coal-mine  drainage  is  governed 
by  the  availability  of  base  flow  for  dilution.  Al- 
though digital  models  for  simulating  interactions 
between  streams  and  aquifers  are  available,  repre- 
sentative values  of  aquifer  properties  necessary  to 
calibrate  the  models  commonly  are  unavailable  and 
are    expcn  btain.    Values   of   the   stream- 

aquifer   propel  squared   S  (where    1    is  the 

transnus  i     I  i        aquifer,  a  is  the  average  dis- 

tance from  tin  stream  to  the  groundwater  divide  in 
feet,  and  S  is  the  storage  C0(  ITieient  of  the  aquifer) 
ranging  fro  0.049/day  wen     li  ti  rmined 

from  the  slopes  of  base  flow  regression  curves 
recorded  at  trc  amflow-gagu.g  stations. 

>n   analysis  was  used   to 
develop  an  ling   r/a  squared  S 

for  un(!:i/   d  i"  the  study  ...  Hi 

i/;,  squan  0.0133  log  DA  (whei 

DA    is   the   drainage    area    in   square   miles)    The 

efficien  relatio 

and  the  standard  0.00 

day      Exan  foi 

groundwater     itoragi  lisch   rge,    and 

evap  lo        cords  a 
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RECENT  GROWTH  OF  GULKANA  GLACIER, 
ALASKA  RANGE,  AND  ITS  RELATION  TO 
GLACIER-FED  RIVER  RUNOFF, 

For  primary  bibliographic  entry  see  Field  2C. 
W89-05593 


EXTENSION  OF  THE  UNSTEADY  ONE-DI- 
MENSIONAL OPEN-CHANNEL  FLOW  EQUA- 
TIONS FOR  FLOW  SIMULATION  IN  MEAN- 
DERING CHANNELS  WITH  FLOOD  PLAINS, 

L.  L.  Del-ong. 

IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  101-105, 
6  fig,  8  ref. 

Descriptors:  "Open-channel  flow,  'Mathematical 
equations,  'Meander  belt,  'Channel  morphology, 
♦Model  studies,  'Flood  plains,  Simulation,  Mathe- 
matical studies,  Flood  peak,  Flood  hydrographs, 
Performance  evaluation,  Numerical  analysis,  Trav- 
eltime,  Rivers,  Mathematical  models. 

Simulation  of  unsteady  flow  in  natural  rivers  is 
complicated  by  significant  variation  in  hydraulic 
properties  as  a  meandering  river  inundates  a  flood 
plain.  The  unsteady  one-dimensional  open-channel 
flow  equations  are  generalized  to  include  variation 
in  channel  length  with  depth  of  flow.  Hydraulic 
properties  of  complex  channel  cross  sections  are 
represented  through  variation  of  momentum  coef- 
ficients and  conveyance  with  depth  of  flow.  Flood 
peaks  were  numerically  routed  through  hypotheti- 
cal rivers  with  and  without  meanders,  and  down- 
stream hydrographs  were  compared  at  equivalent 
main-channel  distance.  The  flood-plain  inundation 
during  high  flow  reduced  effective  channel  length 
of  the  meandering  river  and  resulted  in  nearly  a 
one-third  reduction  in  flood-peak  travel  time.  The 
governing  equations  were  solved  by  using  an  or- 
thogonal-collocation, finite-element  method,  for- 
mulated in  terms  of  cross-sectional  area  and  dis- 
charge. Although  the  main  channel  and  flood  plain 
are  treated  as  a  continuous  cross-sectional  area,  top 
width  does  not  appear  directly  in  the  governing 
equations  or  numerical  computations.  Consequent- 
ly, the  sudden  expansion  in  top  width  as  flow  spills 
onto  the  flood  plain  does  not  cause  numerical 
failure  in  this  method  as  it  commonly  does  in  other 
methods  formulated  in  terms  of  depth  of  flow  or 
stage,  top  width,  or  discharge.  (See  also  W89- 
05586)  (Author's  abstract) 
W89-05594 


COMPARISON  OF  TWO  STREAM-DIS- 
CHARGE RECORD  RECONSTRUCTION 
TECHNIQUES  FOR  EIGHT  GAGING  STA- 
TIONS IN  MAINE, 

R.  A.  Fontaine. 

IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1 986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  107-111, 
1  fig,  4  tab,  1  ref. 

Descriptors:  'Stage-discharge  relations,  'Stream 
gaging,  'Data  acquisition,  'Discharge  measure- 
ment, 'Discharge  record  reconstruction,  Maine, 
Standard  error,  Estimating,  Performance  evalua- 
tion. 

An  analysis  of  two  commonly  used  slream-dis- 
chargc  record -reconstruction  methods  shows  that 
the  standard  error  of  estimate  from  a  missing 
record  can  he  improved  by  using  independent  ob- 
servations of  stage.  The  accuracy  of  a  missing 
record  reconstructed  by  using  both  techniques  was 

valuated  it  eight  stream  gages  in  Maine  where 
i.i 'i  i  id  ni  observations  of  stage  and  correlative 
Stream  gage  data  from  other  sites  were  available. 

I  i,  average  standard  error  for  a  missing  record 
nstri  ted  with  How  data  from  other  stn  tm 
g  ig,  .  is  •  ",  The  average  standard  error  for  a 
missing  record  reconstructed  with  independent  ob- 
servations of  slai"   al  thi   S e  site  was  15.0'/, .  The 

averagi  I    d      ror  oi  published  streamflow 

i  ....   ...     [aii      is  i  urn     Ij    17.7%.  This   average 


standard  error  could  be  reduced  to  appro*  13  0% 
if  independent  observations  of  stage  were  available 
to   estimate    the    missing    record     'See   alv;    W89- 
05586)  (Author's  abstract) 
W89-05595 


CHANNEL  WIDENING  CHARACT  I  RISI [CS 
AND  BANK  SLOPE  DEVELOPMEN1  ULONG 
A  REACH  OF  CAM  CRLLK,  WEST  TENNES- 
SEE, 

For  primary  bibliographic  entry  see  Field  2J. 
W89-05596 


COMPARISON  OF  VELOCITY  INTERPOLA- 
TION METHODS  FOR  COMPUTING  OPEN- 
CHANNEL  DISCHARGE, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-05598 


PRELIMINARY  EVALUATION  OF  A  DIS- 
CHARGE COMPUTATION  TECHNIQUE 
THAT  USES  A  SMALL  NUMBER  OF  VELOCI- 
TY OBSERVATIONS, 

L.  R.  Bohman,  and  W  J.  Carswell. 
IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  145-154, 
6  fig,  3  tab,  4  ref. 

Descriptors:  'Gaging,  'Standards,  'Velocity  dis- 
tribution, 'Open-channel  flow.  'Discharge  meas- 
urement, Large  rivers,  Mathematical  equations. 
Estimating,  Interpolation. 

A  study  was  made  of  a  discharge  measurement 
technique  for  unsteady  flow  being  considered  by 
the  International  Organization  for  Standardization. 
The  new  technique  uses  a  small  number  of  velocity 
observations  and  a  measured  channel  cross  section 
to  develop  a  lateral  velocity  distribution.  The  tech- 
nique was  tested  using  3,  5,  and  7  vertical  velocity 
observations  from  25  discharge  measurements  at 
five  streamflow  gaging  stations.  An  average  bias  of 
about  +2.5%  indicates  that  discharge  may  be 
overestimated  by  the  new  procedure  when  com- 
pared to  the  standard  midsection  method.  Percent 
differences  ranged  from  +28.5  to  -38.3  and  de- 
creased as  either  the  number  of  velocity  observa- 
tions or  discharge  increased.  A  large  part  of  the 
difference  was  probably  a  result  of  channel-bottom 
irregularities,  pier  influence,  and  extrapolation  nec- 
essary between  the  last  velocity  observation  and 
the  bank.  It  was  determined  that  the  location  of 
velocity  observations  probably  could  be  optimized 
to  improve  the  accuracy  of  the  method.  The  re- 
sults of  this  study  indicate  that  further  investiga- 
tion of  the  technique  and  its  potential  as  a  dis- 
charge measurement  tool  for  steady  or  unsteady 
flow  at  large  rivers  with  uniform  flow  in  the 
vicinity  of  the  measurement  section  is  warranted. 
(See  also  W89-05586)  (Author's  abstract) 
W 89-05 599 


REGIONAL  FLOOD  FREQUENCY  ANALYSIS: 
PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  FLOOD  FREQUENCY  AND 
RISK  ANALYSES,  14-17  MAY  1986,  LOUISI- 
ANA STATE  UNIVERSITY,  BATON  ROUGE, 
U.S.A. 

D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
400p.  Edited  by  Vijay  P.  Singh. 

Descriptors:  'Regional  analysis,  'Symposium, 
'Risk  assessment,  'Frequency  analysis,  'Flood  fre- 
quency, 'Parametric  hydrology.  Risks.  Flood  fore- 
casting, Statistical  analysis,  Model  studies.  Re- 
search priorities. 

Floods  constitute  a  persistent  and  serious  problem 
throughout  the  United  States  and  many  other  parts 
of  the  world.  A  symposium  was  held  where  people 
from  all  over  the  world  could  assemble,  discuss 
and  share  their  experience  and  expertise  pertaining 
to  flood  frequency  and  risk  analyses  The  objec- 
S  of  this  symposium  were:  to  assess  the  <.  urreni 
Ol  the  art  of  Hood  frequency  and  risk  analy- 
ses, to  demonstrate  the  applicability  of  Hood  fre- 
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quency  and  risk  models,  to  establish  complementa- 
ry aspects  of  seemingly  different  models,  to  en- 
hance interdisciplinary  interaction,  to  discuss  the 
practice  of  flood  frequency  and  risk  analyses  tech- 
nology by  federal  agencies  in  the  United  States,  to 
discuss  research  needs  in  frequency  and  risk  analy- 
ses, and  to  determine  directions  for  further  re- 
search. (See  W89-05615  thru  W89-05641)  (Au- 
thor's abstract) 
W89-05614 


REGIONAL  ANALYSIS  OF  FLOOD  FRE- 
QUENCIES, 

Geological  Survey,  Reston,  VA. 
G.  D.  Tasker. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  1-9,  34  ref. 

Descriptors:  *Regional  analysis,  *Regression  anal- 
ysis, *Flood  frequency,  *Statistical  analysis,  Flood 
forecasting,  Probability  distribution,  Regression 
analysis,  Mathematical  studies,  Estimating,  Corre- 
lation analysis. 

Recent  advances  in  the  index  flood  method  and 
regional  regression  method  of  regional  flood  fre- 
quency analysis  are  summarized.  Wallis  and  others 
have  developed  a  new  index  flood  method  which 
uses  probability  weighted  moments  and  have 
shown  it  to  be  a  viable  means  of  improving  at-site 
flood  frequency  estimates.  Stedinger  and  others 
have  developed  and  tested  a  means  of  accounting 
for  unequal  record  length  and  cross  correlation  in 
a  regional  regression.  They  have  shown  that  these 
methods  can  improve  estimates  of  flood  frequency 
at  ungaged  sites.  (See  also  W89-05614)  (Author's 
abstract)  ■" 
W89-05615 


REGIONAL  FLOOD  DISCHARGE  ANALYSIS 
SOUTHWEST  REGION  OF  THE  KINGDOM 
OF  SAUDI  ARABIA, 

King  Abdulaziz  Univ.,  Jeddah  (Saudi  Arabia). 
Dept.  of  Hydrogeology. 
A.  U.  Sorman,  and  M.  J.  Abdulrazzak. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  11-25,  1  fig,  8  tab,  10  ref. 

Descriptors:  *Regional  analysis,  *Flood  frequency, 
♦Statistical  analysis,  *Flood  discharge,  *Saudia 
Arabia,  Flood  forecasting,  Mathematical  studies, 
Wadi,  Probability  distribution,  Flood  recurrence 
interval,  Correlation  analysis. 

A  regional  analysis  of  flood  characteristics  for  the 
wadis  of  the  southwestern  region  of  Saudia  Arabia 
which  drains  towards  the  Red  Sea  is  presented. 
Nine  gauged  wadis  are  selected  and  their  flood 
discharge  parameters  are  determined.  Pearson  type 
III  and  Extreme  type  I  distributions  are  the  best 
representative  probability  distributions.  The  flood 
magnitudes  with  various  recurrence  intervals  are 
estimated  using  both  distribution  functions.  The 
ratios  of  estimated  peak  floods  for  various  recur- 
rences are  computed  to  derive  the  regional  fre- 
quency values  for  each  of  the  subregions.  The  two 
year  annual  flood  discharges  are  statistically  corre- 
lated with  hydrologic,  morphometric  and  soil  data 
parameters  so  that  the  maximum  flood  discharges 
can  be  estimated  for  ungauged  wadis  with  similar 
climatic  and  hydrologic  conditions.  The  area, 
mean  annual  rainfall,  infiltration  area,  relative 
relief,  and  mean  effective  hydraulic  conductivity 
values  are  the  most  significant  parameters  affecting 
the  annual  two  year  flood  discharges.  (See  also 
W89-05614)  (Author's  abstract) 
W89-05616 


REGIONAL  FLOOD  FREQUENCY  ANALYSIS 
FOR  SOME  SELECTED  BASINS  IN  SAUDI 
ARABIA, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 


Civil  Engineering. 

A.  S.  Al-Turbak,  and  A.  A.  Quraishi. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA  1987 
p  27-34,  4  tab,  3  ref. 

Descriptors:  *Regional  analysis,  *Peak  flow, 
♦Saudi  Arabia,  *Flood  frequency,  *Statistical  anal- 
ysis, Flood  forecasting,  Wadi,  Probability  distribu- 
tion, Computer  programs,  Regression  analysis, 
Drainage  area. 

Annual  peak  flow  rates  from  13  runoff  gaging 
stations  in  Saudi  Arabia  are  considered.  These 
stations  are  located  in  two  different  regions  of  the 
south-western  part  of  the  Kingdom.  Seven  stations 
are  within  Wadi  Bishah  drainage  area  while  six  are 
in  Tihamah-South  region.  The  5,  10,  25,  50,  and 
100  years  floods  values  were  calculated  for  the  13 
stations  using  both  the  Extreme  Value  Type  I 
(EVI)  and  the  Log  Pearson  Type  III  (LP3)  distri- 
butions. Results  showed  EVI  to  give  better  esti- 
mates than  LP3.  Therefore,  the  EVI  values  were 
the  only  ones  used  in  the  rest  of  the  study.  The 
obtained  results  (EVI)  were  then  used  to  check  for 
homogeneity  for  all  the  stations  within  each  area. 
A  regional  flood  frequency  analysis  was  per- 
formed. Multiple  regression  equations  relating 
peak  flow  rates  in  each  area  to  four  watershed  and 
precipitation  variables  were  established.  These  in- 
dependent variables  are:  drainage  area,  mean 
annual  precipitation,  main  channel  length  and  aver- 
age main  channel  slope.  Using  a  computer  pro- 
gram, regression  coefficients  for  all  the  equations 
were  obtained  and  checked.  The  resulting  equa- 
tions will  be  important  tools  for  design  as  well  as 
other  studies  related  to  surface  water  in  these  two 
developing  regions  of  the  Kingdom.  (See  also 
W89-05614)  (Author's  abstract) 
W89-05617 


HIERARCHICAL  APPROACH  FOR  REGION- 
AL FLOOD  FREQUENCY  ANALYSIS, 

Universita   di   Reggio   Calabria,   Cosenza   (Italy). 
Dipt,  di  Difesa  del  Suolo. 
M.  Fiorentino,  S.  Gabriele,  F.  Rossi,  and  P. 
Versace. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  35-49,  2  fig,  3  tab,  15  ref. 

Descriptors:  *Regional  analysis,  *Flood  frequency, 
♦Statistical  analysis,  Flood  forecasting,  Probability 
distribution,  Italy,  Flood  data,  Regression  analysis, 
Variability,  Simulation  analysis. 

In  this  paper  a  hierarchical  approach  for  regional 
flood-frequency  analysis  is  proposed.  It  is  charac- 
terized by  three  investigation  levels:  (i)  identifica- 
tion of  homogeneous  regions  wherein  the  skewness 
coefficient  is  assumed  not  to  vary  from  site  to  site; 
(ii)  identification  of  homogeneous  subregions 
wherein  the  coefficient  of  variation  is  assumed  to 
be  constant  too;  and  (iii)  use  of  regression  models 
to  relate  a  location  parameter  of  the  flood  distribu- 
tion to  climatic  and  physiographic  factors.  The 
hierarchical  approach  is  herein  presented  with  the 
use  of  the  two-component  extreme  value  (TCEV) 
distribution.  The  validity  of  the  presented  ap- 
proach is  demonstrated  using  twenty-eight  Italian 
annual  flood  series  (AFS).  In  particular,  it  is  shown 
that  the  sample  skewness  coefficient  exhibits  an 
observed  variability  comparable  with  the  theoreti- 
cal sampling  variability,  the  latter  derived  by  com- 
puter simulation  experiments  from  a  regionalized 
TCEV  distribution  considered  as  representative  of 
the  entire  region  in  question.  Instead,  for  the  same 
AFSs,  the  observed  variance  of  the  coefficient  of 
variation  is  nearly  twice  the  one  derived  from  the 
sampling  experiments.  (See  also  W89-05614)  (Au- 
thor's abstract) 
W89-05618 


APPLICATION  OF  REGIONAL  FLOOD  FRE- 
QUENCY ANALYSIS  TO  PHILIPPINE 
RIVERS, 


Streamflow  and  Runoff — Group  2E 

Development    of    Environmental    Systems,    Inc., 
Quezon  City  (Philippines). 
E.  S.  Salvo. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  51-66,  7  fig,  4  tab,  12  ref. 

Descriptors:  ♦Regional  analysis,  ♦Rivers,  ♦Flood 
frequency,  ♦Philippines,  ♦Statistical  analysis,  Math- 
ematical models,  Probability  distribution,  Flood 
forecasting,  Gaging  stations,  Annual  floods,  Flood 
recurrence  interval. 

The  Philippines  is  divided  into  12  water  resources 
regions.  Two  regions,  one  in  the  Visayas  and  one 
in  Mindanao  were  analyzed.  After  annual  peaks 
within  a  region  were  listed  and  missing  data  filled 
in  by  correlation,  preliminary  frequency  curves 
were  prepared  for  each  station  using  the  log 
Person  Type  III  distribution.  Using  the  prelimi- 
nary frequency  curves,  the  homogeneity  test  was 
applied  on  all  rivers  within  a  region.  For  each 
region,  a  regional  flood  frequency  curve  was  de- 
rived using  the  ratio  of  discharge  to  the  mean 
annual  flood  as  ordinate  and  recurrence  interval  as 
abscissa.  Another  curve  was  prepared  showing  the 
relation  of  mean  annual  flood  to  the  size  of  the 
area.  The  equation  Qm  =  CA  raised  to  the  0.77 
power  -  where  Qm  =  mean  annual  flood  in  cubic 
m/s,  A  =  watershed  area  in  sq  km,  and  C  is  a 
constant  -  was  derived.  Regional  flood  frequency 
analysis  can  be  applied  without  any  doubt  to  in- 
crease the  statistical  quality  of  the  regional  fre- 
quency curve  especially  to  a  data-sparse  country. 
In  ungaged  rivers  within  the  region  analyzed,  the 
water  resources  engineer  can  use  the  Survey 
method  of  analysis.  Although  there  are  approxi- 
mately 200  stream  gaging  stations  and  369  rain 
gaging  stations  all  over  the  country,  only  87  of  the 
stream  gaging  stations  and  86  rain  gages  have  more 
than  20  years  of  record.  It  is  necessary  that  all 
regions  be  analyzed  and  regional  frequency  curves 
derived.  A  generalized  skew  coefficient  applicable 
to  the  country  should  be  derived  and  utilized  in 
order  to  minimize  bias  in  estimating  future  frequen- 
cies. Many  years  have  elapsed  since  the  Philippine 
Water  Resources  Summary  Data  was  published  in 
1980.  It  is  hoped  that  this  study  will  serve  its 
purpose  until  additional  data  that  accumulated 
through  the  years  will  be  published.  (See  also 
W89-05614)  (Davis-PTT) 
W89-05619 


IMPROVING  FLOOD  QUANTILE  ESTIMA- 
TION ON  UNGAGED  WATERSHEDS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
E.  P.  Baldwin,  and  K.  W.  Potter. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  67-75,  3  fig,  1  tab,  3  ref. 

Descriptors:  ♦Ungaged  watersheds,  *Flood  fre- 
quency, ♦Statistical  analysis,  Probability  distribu- 
tion, Mathematical  studies,  Wisconsin,  Kickapoo 
River,  Pecatonica  River,  Gaging  stations,  Regres- 
sion analysis,  Regional  analysis,  Estimating. 

For  many  situations  regional  regression  is  the  best 
available  method  for  estimating  flood  quantiles  at 
ungaged  sites.  However,  the  standard  errors  of 
existing  regression  equations  can  be  uncomfortably 
large.  Preliminary  attempts  to  reduce  these  errors 
for  drainage  basins  in  the  Driftless  Area  of  Wiscon- 
sin are  presented.  The  overall  strategy  is  to  investi- 
gate gaged  rivers  for  which  quantiles  estimated 
from  the  observed  flood  series  differ  significantly 
from  those  predicted  by  the  available  regression 
equations.  The  Kickapoo  and  Pecatonica  Rivers 
are  gaged  at  multiple  locations.  The  variation  in 
quantiles  at  these  gages  is  considerably  smaller 
than  would  be  expected  from  the  variation  in 
drainage  area.  The  regional  regression  equations 
perform  poorly,  underestimating  at  the  gages  with 
the  smallest  areas  and  overestimating  at  the  gages 
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with  the  largest  areas.  It  was  suspected  that  the 
timing  of  tributary  contributions  is  responsible  for 
the  anomolous  quantile  relationships.  This  was 
confirmed  by  time-area  histograms  which  were 
constructed  for  each  gage.  The  peaks  of  the  time 
area  histograms  appear  to  be  useful  for  estimating 
flood  quantiles  at  sites  upstream  or  downstream  of 
existing  gages.  Further  work  is  needed  to  explore 
the  value  of  this  approach.  (See  also  W89-05614) 
(Author's  abstract) 
W89-05620 


REGIONAL  PEAK  FLOW  STUDY  IN  SOUTH- 
ERN BRITISH  COLUMBIA,  CANADA, 

Ministry  of  Forests  and  Lands,  Kamloops  (British 
Columbia). 

J.  D.  Cheng,  and  D.  E.  Reksten. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  77-90,  6  fig,  2  tab,  15  ref. 

Descriptors:  "Regional  analysis,  "Maximum  flow, 
♦Peak  flow,  "Flood  frequency,  "Statistical  analy- 
sis, "British  Columbia,  Probability  distribution, 
Hydraulic  structures,  Rainfall,  Gaging  stations, 
Precipitation  rate,  Canada,  Hydraulic  desing, 
Snowmelt,  Meteorological  data  collection. 

To  provide  assistance  in  estimating  peak  flows  for 
hydraulic   structure  design   associated   with   road 
development,  drainage  and  flood  control  works, 
this  study  was  undertaken  in  two  areas  in  southern 
British  Columbia  with  different  peak  flow  genera- 
tion mechanisms.  The  two  study  areas  are:  the 
Lower  Fraser  Valley  in  southwestern  B.  C.  near 
Vancouver   where   prolonged    storms   with    high 
rainfall  amounts  are  the  major  factor  in  causing 
annual  peak  flows;  and  the  South  Thompson  Basin 
in  south  central  B.  C.  near  Kamloops  where  snow- 
melt  is  the  dominant  cause  of  annual  peak  flows.  A 
mean  annual  daily  peak  flow  map  was  first  devel- 
oped for  both  areas  using  peak  flow  data  from 
gaged  watersheds,  topographic  characteristics  plus 
regionalized  mean  annual  maximum  24  hour  pre- 
cipitation data  for  the  Lower  Fraser  Valley  and 
regionalized  mean  annual  precipitation  data  for  the 
South  Thompson  Basin.  The  regional  frequency 
curves  relating  return  period  peak  flows  to  mean 
annual  daily  peak  flows  were  determined  for  iden- 
tified subregions  within  each  study  area.  The  re- 
gionalized precipitation  frequency  data  were  de- 
rived from  results  of  earlier  studies  using  available 
climatic  station  records  and  a  precipitation  model 
based  on  orographic  and  frictionally  induced  verti- 
cal moisture  flux  parameters.  Because  the  results 
reflect   only   the   regional   hydrologic   conditions, 
they  should  not  be  used  to  calculate  peak  flows  for 
streams  outside  the  study  regions.  (See  also  W89- 
05614)  (Author's  abstract) 
W89-05621 


REGIONAL  TREATMENT  OF  FLOOD  DATA, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 
of  Civil  Engineering 
M   Mimikou. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  91-101,  3  fig,  2  tab,  7  ref. 

Descriptors:  "Regional  analysis,  "Flood  data, 
•Flood  frequency,  "Statistical  analysis,  Greece, 
Mathematical  studies,  flood  forecasting,  Flood 
flow,  Climatic  data,  Gages,  Discharge  measure- 
ment, Drainage  area. 

The  maximum  observed  peak  discharges  in  stations 
of  the  northwestern  and  western  regions  of  Greece 
are  plotted  against  drainage  areas  and  are  found  I" 
be  power  functions  ol  the*  drainage  areas.  The 
curves  enveloping  the  plott*  n  regionally 

varying  accordifl  regime.  For  rela- 

tively small  basin    '  flood  runoff  rate*  per 

unit  area  of  the  two  regii  reasonably 

assumed   to   b<  •  When    the    peal    dis- 

charges   -.in-    plotted  norphoclimatic 


index,  which  is  the  product  of  the  expected  storm 
duration  by  the  maximum  observed  average  storm 
intensity  for  this  duration  by  the  area  of  the  drain- 
age basin,  a  single  linear  envelope  curve  is  drawn 
for  both  regions  that  explains  95  percent  of  the 
regional  variation  in  the  dependent  variable.  The 
envelope  curves  may  give  evidence  as  to  the  flood 
magnitude  to  be  expected  from  ungaged  basins  of 
the  area,  with  a  return  period  at  least  equal  to  the 
return  period  of  the  analyzed  flood  data.  The  use 
of  a  cookbook  method  can  give  information  for 
even  less  frequent  flood  flows.  The  developed 
envelope  curves  can  predict  peak  discharges  at 
certain  probability  levels  for  ungaged  basins  of  the 
area  and  can  be  used  in  specific  engineering  appli- 
cations like  the  hydrologic  design  of  diversion 
works  and  spillways.  (See  also  W89-05614)  (Au- 
thor's abstract) 
W89-05622 

STATISTICAL  ANALYSIS  OF  FLOODS  AND 
REGIONAL  RELATIONS, 

Politechnika  Warszawska  (Poland).  Inst,  of  Envi- 
ronmental Engineering. 
M.  Ozga-Zielinska. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  103-118,  3  fig,  1  tab,  14  ref. 

Descriptors:  "Regional  analysis,  "Floods,  "Flood 
frequency,  "Statistical  analysis,  Flood  forecasting, 
Mathematical  studies,  Probability  distribution. 
Flood  data,  Discharge  hydrographs,  Flood  hydro- 
graphs,  Multivariate  analysis. 

Several  basic  issues  and  problems  pertaining  to  the 
use  of  mathematical  statistics  for  flood  analysis, 
including  development  of  regional  relations  used  in 
many   countries  for  estimation   of  specific   flood 
events,  are  discussed.  The  following  issues  and 
problems  are  discussed:  maximum  discharges  and 
floods,  nonhomogeneity  of  the  observation  series, 
flood  as  a  multivariate  phenomenon,  probability  in 
a  set  vs.  annual  probability,  and  regional  statistical 
relations.  The  terms  maximum  discharge  and  flood 
are  often  incorrectly  used  as  synonyms.  The  maxi- 
mum discharge  is  the  largest  discharge  in  a  given 
time  interval:  monthly,  half  a  year  or  annual  inter- 
vals and  maximum  discharges  refer  to  these  inter- 
vals.   The   discharge   observation    series   (hydro- 
graphs)  must  be  homogeneous  if  they  are  to  be 
used  for  statistical  analysis.  Floods,  as  phenomena 
which  occur  in  certain  time  intervals,  may  have 
different  courses  which  can  be  characterized  in 
different  ways.  One  possibility  is  to  provide  an 
equation  of  flood  hydrograph.  Regional  relations 
may  be  of  different  forms  and  different  computa- 
tional methods  may  be  used  for  their  development. 
It  is  proposed  that  static  regional  relations  be  clas- 
sified according  to  criteria  such  as  a  number  and 
character    of   explained    variables   as   well    as    a 
number,  type,  and  selection  method  of  explanatory 
variables.  Four  classes  are  distinguished.  Three  for 
a  single  dimensional  explained  variable  that  differs 
in  the   selection   method   (geographical   location, 
regional  relations,  and  the  selection  of  the  statisti- 
cally optimal  variables).  The  fourth  class  is  for  the 
multivariate   explained   variable.    (See   also   W89- 
05614)  (Davis-PTT) 
W89-05623 


COMBINED  REGIONAL  FLOOD  FREQUEN- 
CY ANALYSIS  AND  REGRESSION  ON 
CATCHMENT  CHARACTERISTICS  BY  MAXI- 
MUM LIKELIHOOD  ESTIMATION, 

Institute  of  Hydrology,  Wallingford  (England). 
R.  J.  Moore.  . 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  119-131,  1  fig,  2  tab,  3  ref. 

Descriptors:  "Regional  analysis,  "Regression  anal- 
ysis, "Catchment  areas,  "Flood  frequency,  Statisti- 
cal analysis,  Flood  forecasting,  Mathematical  stud- 
ies, Probability  distribution,  United  Kingdom, 
Flood  hydrographs. 


Regional  flood  frequency  procedures  are  common- 
ly based  on  the  assumption  that  a  single  distribu- 
tion obtains  over  a  region  after  standardization  by 
some  statistic  The  standardizing  statistic  is  subse- 
quently related  to  catchment  characteristics  to 
permit  estimation  of  flood  quantiles  at  ungauged 
sites  within  the  region.  Here,  a  maximum  likeli- 
hood approach  is  developed  to  jointly  estimate  the 
parameters  of  the  flood  frequency  distribution  and 
the  parameters  relating  them  to  catchment  charac- 
teristics. Explicit  standardization  is  thus  avoided  in 
this  unified  approach.  Application  to  United  King- 
dom data  illustrates  the  utility  of  the  unified  ap- 
proach as  a  means  of  estimating  flood  quantiles, 
and  their  standard  errors,  at  ungaged  sites.  In  the 
example  provided,  where  the  shape  parameter  k  is 
constant  for  the  region,  a  novel  method  of  obtain- 
ing a  regional  estimate  of  the  parameter  k  in  the 
generalized  extreme  value  (GEV)  distribution  is 
also  provided.  Approximate  expression  for  the 
standard  errors  of  parameter  and  T-year  flood 
estimates  are  also  presented.  The  general  technique 
in  which  the  procedure  is  embedded  is  applicable 
to  distributions  other  than  GEV,  and  to  other 
forms  of  dependence  between  the  parameters,  or 
functions  of  them,  and  catchment  characteristics. 
The  procedure  is  capable  of  practical  implementa- 
tion, but  further  work  is  required  to  assess  its 
merits  relative  to  existing  regional  flood  frequency 
estimation  procedures.  The  effect  of  intersite  de- 
pendence also  requires  further  examination.  (See 
also  W  89-056 14)  (Author's  abstract) 
W89-05624 

MULTIVARIATE  TECHNIQUES  FOR  THE 
IDENTIFICATION  OF  HOMOGENEOUS 
FLOOD  FREQUENCY  REGIONS, 

Geomorphological  Services  Ltd.,  Newport  Pag- 
nell  (England). 
S.  Wiltshire,  and  M.  Beran. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  133-145,  3  fig,  5  tab,  11  ref. 

Descriptors:  "Regional  analysis,  "Flood  frequency, 
"Multivariate  analysis,  "Statistical  analysis,  Mathe- 
matical studies,  Probability  distribution,  Basins, 
Flood  forecasting.       c 

Homogeneous  collections  of  basins  can  be  formed 
by  clustering  in  a  bivariate  dataspace  of  coefficient 
of  variation  and  specific  mean  annual  flood.  The 
allocation  of  an  ungaged  basin  to  a  cluster  can  be 
achieved  through  the  application  of  multivariate 
discriminant  analysis  to  the  basin  characteristic 
data  within  the  clusters.  A  variation  of  the  Bayes 
decision  rule  of  allocation  preserves  the  notion  of 
fractional  cluster  membership  of  an  ungaged  basin. 
The  posterior  probabilities  of  cluster  membership 
are  used  as  weighting  factors  in  estimating  a  flood 
quantile  at  an  ungaged  site.  This  ensures  a  smooth 
variation  of  quantile  values  across  cluster  bound- 
aries and  minimizes  problems  arising  from  misallo- 
cation  of  basins  to  clusters.  The  judicial  use  of 
multivariate  techniques  provides  a  framework  for 
flood  estimation  that  is  more  flexible  than  the 
conventional  regional  analysis  and  is  intuitively 
more  reasonable.  Its  application  to  a  set  of  repre- 
sentative hypothetical  basins  shows  that  it  gives 
flood  predictions  which  accord  with  physical  rea- 
soning and  which  are  responsive  to  small  differ- 
ences between  basins.  (See  also  W-89  )  (Author  s 
abstract) 
W89-05625 

SIGNIFICANCE  TEST  FOR  HOMOGENEITY 
OF  FLOOD  FREQUENCY  REGIONS, 

Geomorphological   Services  Ltd.,  Newport   Pag- 
nell  (England). 
S.  Wiltshire,  and  M.  Beran. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  147-158,  6  fig,  2  tab,  5  ref. 
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Descriptors:  'Homogeneity,  'Regional  analysis, 
*Flood  frequency,  'Statistical  analysis,  Mathemati- 
cal studies,  Flood  forecasting.  United  Kingdom, 
Probability  distribution,  Geography,  Statistical  sig- 
nificance. 

Regional  flood  frequency  relationships  are  neces- 
sary for  flood  estimation  at  ungaged  sites  and  have 
also  gained  popularity  for  problems  on  gaged 
rivers  where  they  can  supplement  the  information 
contained  in  the  flood  observations.  A  prerequisite 
of  their  development  is  the  identification  of  homo- 
geneous regions.  A  significance  test  is  developed 
for  regional  homogeneity  based  upon  the  non- 
exceedance  probabilities  (termed  G-points)  of  indi- 
vidual flood  maxima.  The  power  of  the  test  is 
investigated  in  relation  to  region  size  and  distribu- 
tion choice.  The  test  statistic  is  shown  to  be  distrib- 
uted as  chi-square  and  for  its  operation,  requires 
the  adoption  of  a  flood  frequency  relationship  for 
the  area  under  test.  As  an  example  of  the  use  of  the 
test,  it  is  used  to  investigate  the  homogeneity  of  the 
geographical  regions  adopted  in  the  United  King- 
dom Flood  Studies  Report.  These  geographic  re- 
gions are,  with  two  exceptions,  shown  to  be  heter- 
ogeneous. (See  also  W89-05614)  (Author's  ab- 
stract) 
W89-05626 


TESTING  THE  SUITABILITY  OF  THE  TWO- 
COMPONENT  EXTREME  VALUE  DISTRIBU- 
TION FOR  REGIONAL  FLOOD  ESTIMATION, 

Institute  of  Hydrology,  Wallingford  (England). 
N.  Arnell,  and  M.  Beran. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  159-175^6  fig,  3  tab,  9  ref. 

Descriptors:  'Regional  analysis,  'Homogeneity, 
'Probability  distribution,  'Regional  analysis, 
'Flood  frequency,  'Statistical  analysis,  Mathemati- 
cal studies,  United  Kingdom,  Flood  data,  Flood 
forecasting,  Estimating,  Skewed  distributions. 

The  Two  Component  Extreme  Value  (TCEV)  dis- 
tribution is  characterized  as  the  maximum  of  two 
Gumbel  distributions  representing  different  flow 
generating  processes.  Seme  of  the  tests  used  to 
evaluate  the  suitability  of  the  distribution  for  re- 
gional flood  frequency  analysis  are  described. 
Some  geometrical  properties  of  the  distribution  are 
outlined,  and  the  distribution  is  fitted  to  flood  data 
of  the  United  Kingdom.  The  distribution  is  capable 
of  reproducing  the  observed  variability  in  sample 
skewness.  Simulation  experiments  show  that  the 
TCEV  estimation  scheme  has  little  bias  but  high 
variability  when  data  are  drawn  from  TCEV  and 
Wakeby  distributions,  but  displays  larger  bias  with 
generalized  extreme  value  (GEV)  data.  Variability 
increases  significantly  as  record  length  decreases. 
The  experiments  also  show  that  estimation  proce- 
dures based  on  GEV  and,  to  a  lesser  extent, 
Wakeby  distributions  do  not  perform  well  when 
applied  to  data  drawn  from  a  TCEV  distribution. 
The  contrast  between  population  and  sample  skew- 
ness from  TCEV  parents  deserves  attention  to 
explain  how  the  outlier  probability  interacts  with 
population  skewness  to  determine  sample  skew- 
ness. More  work  is  needed  to  determine  the  spatial 
scales  on  which  the  parameters  controlling  the 
coefficient  of  variation  can  be  considered.  More 
extended  numerical  experiments  are  needed  to  ex- 
plore further  the  influence  of  heterogeneity  and 
data  error  on  the  TCEV  estimation  algorithm.  (See 
also  W89-05614)  (Author's  abstract) 
W89-05627 


Descriptors:  'Flood  peak,  'Daily  hydrographs, 
'Peak  flow,  'Statistical  analysis,  Mathematical 
studies,  Italy,  Po  Valley,  Flood  forecasting,  Proba- 
bility distribution,  Discharge  hydrographs,  Catch- 
ment areas,  Climatic  data,  Flood  frequency,  Esti- 
mating, Rainfall. 

The  problem  of  estimating  the  peak  discharge 
when  only  daily  discharge  data  is  available  is  dis- 
cussed. The  ratio  between  the  yearly  maximum  of 
peak  and  daily  discharge  is  treated  as  a  random 
variable,  whose  distribution  is  lognormal.  The 
main  result  of  this  study,  conducted  for  a  large 
number  of  Italian  catchments,  consists  in  giving  the 
values  of  the  two  parameters  (mean  and  standard 
deviation)  characterizing  the  distribution  in  func- 
tion of  some  parameters  related  to  the  physical 
features  of  the  catchment.  A  method  is  given  to 
estimate  the  peak  discharge  from  daily  discharge 
data  and  the  corresponding  estimation  error  is 
studied.  The  values  of  a  correction  factor,  needed 
to  avoid  the  estimation  bias  due  to  some  regional 
differences,  have  been  estimated.  In  the  Po  Valley 
and  in  central  Italy,  the  correction  coefficients  do 
not  exceed  1,  while  they  are  over  1  in  southern 
Italy  and  the  islands.  These  differences  cannot  be 
explained  by  the  geological  characteristics  of  the 
catchments  and  therefore  the  different  rainfall  re- 
gimes need  to  be  taken  into  account.  Some  analy- 
ses have  shown  that  the  introduction  of  a  variable 
(h  sub  max)  cannot  explain  these  differences, 
either.  Therefore,  they  must  be  connected  to  short 
duration  rainfalls  (the  cause  of  floods,  whose  char- 
acteristics actually  change  depending  on  the  cli- 
matic zones.  (See  also  W89-05614)  (Author's  ab- 
stract) 
W89-05628 


METHOD  FOR  ESTIMATING  THE  PEAK  DIS- 
CHARGE THROUGH  THE  RECORDS  OF 
MEAN  DAILY  DISCHARGE, 

Florence  Univ.  (Italy). 
P.  Canuti,  and  U.  Moisello. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.a! 
D.  Reidel  Publishing  Company,  Boston,  MA  1987 
p  177-184,  1  tab,  2  ref. 


OBSERVATION  AND  ANALYSIS  OF  FLOOD 
DISCHARGES:  EXPERIENCES  FROM  SWIT- 
ZERLAND, 

Service  Hydrologique  National,  Bern  (Switzer- 
land). 

M.  Spreafico,  and  F.  Naef. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  185-195,  8  fig,  5  ref. 

Descriptors:  'Switzerland,  'Flood  discharge, 
'Flood  frequency,  'Statistical  analysis,  Probability 
distribution,  Mathematical  studies,  Flood  forecast- 
ing, Catchment  basins,  Flood  protection,  Dis- 
charge measurement,  Rainfall,  Hydrologic  data, 
Runoff,  Flood  peak,  Frequency  distribution. 

Basic  hydrological  data  is  one  of  the  essential 
requirements  for  planning  and  implementing  flood 
protection  measures.  However,  there  are  still  many 
areas  where  such  basic  data  is  not  available.  A 
detailed  analysis  of  most  flood  data  from  Switzer- 
land has  shown  that  the  existing  operational  net- 
works are  insufficient  and  additional  measurement 
stations  have  to  be  built.  There  is  a  need  to  quanti- 
fy the  accuracy  of  the  observed  data  and  to  im- 
prove data  quality  for  model  applications.  In  flood 
frequency  diagrams,  the  largest  events  of  series  of 
discharge  measurements  often  do  not  coincide  well 
with  the  line  representing  the  fitted  distribution.  In 
about  100  small  Swiss  catchments,  event  param- 
eters such  as  rainfall  amount  and  duration,  runoff 
coefficients  and  unit  hydrographs  were  evaluated 
for  the  largest  measured  events.  The  range  of  these 
parameters  was  much  larger  than  the  range  of  the 
peak  flows;  the  runoff  intensity,  that  is  the  volume 
of  water  available  for  discharge  in  the  time  of 
concentration  of  the  catchment,  often  coincided 
better  with  a  fitted  standard  frequency  distribution 
than  did  the  peak  flow  with  a  similarly  fitted 
distribution.  It  was  concluded  that  out-of-channel 
retention  introduces  nonstationarity,  as  it  attenu- 
ates flood  peaks  during  large  floods,  until  the  re- 
tention capacity  is  exhausted.  Then,  a  much  larger 
flow  is  suddenly  experienced.  It  is  therefore  rec- 
ommended that  the  influence  of  the  out-of-channel 
retention  is  assessed,  when  the  runoff  intensity  fits 
a  standard  frequency  distribution  well  but  the  peak 
flow  does  not.  (See  also  W89-05614)  (Author's 
abstract) 
W89-05629 
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ESTIMATING  THE  REGULATORY  FLOOD 
ON  A  DEGRADING  RIVER, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
B.  M.  Reich,  and  D.  R.  Davis. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.a' 
D.  Reidel  Publishing  Company,  Boston,  MA  1987 
p  197-212,  3  fig,  4  tab,  24  ref. 

Descriptors:  'Flood  recurrence  interval,  'Stream 
degradation,  'Incised  rivers,  'Flood  frequency, 
'Statistical  analysis,  Flood  forecasting,  Mexico! 
Probability  distribution,  Mathematical  studies, 
Catchment  areas,  Flood  plains,  Flood  protection, 
Estimating,  Risk  assessment. 

Two  floods  that  occurred  in  the  last  seven  years  of 
a  70  year  gage  record  on  a  catchment  crossing  the 
Mexican/United  States  border  have  caused  con- 
cern about  the  earlier  estimate  of  the  100  year 
flood,  these  recent  events  exceed  by  two  and 
three  times  the  previous  maxima  which  had  been 
relatively  constant  for  this  semi-desert  catchment 
of  about  6,000  sq  km.  The  various  flood  frequency 
computations  that  have  been  made  by  statistical 
and  deterministic  methods  are  presented.  Historic 
descriptions  of  a  pristine  catchment  and  progres- 
sive channel  incisement  of  large  floodplains  sug- 
gest hydrologic  mechanisms  that  may  account  for 
the  worsening  flood  condition.  As  a  result,  the 
flood  regime  is  not  stationary  and  is  best  represent- 
ed by  the  past  25  years  of  record.  Present  flood 
regulatory  mechanisms  give  no  indication  of  how 
nonstationarities  in  the  flood  regime  should  be 
handled.  If  the  flooding  potential  is  increasing,  a 
flood  whose  probability  of  occurrence  next  year  is 
one  in  a  hundred  will  be  expected  to  occur  in  a 
period  less  than  100  years.  A  comprehensive  ap- 
proach to  flood  risk  management  needs  to  consider 
the  expected  time  to  the  occurrence  of  a  flood  of 
specified  magnitude  as  well  as  its  annual  probabili- 
ty of  occurrence.  If  the  flood  regime  continues  to 
change  as  indicated,  the  risk  of  flooding  will  be 
underestimated  even  if  the  most  recent  record  is 
used.  (See  also  W89-05614)  (Davis-PTT) 
W89-05630 


COMPARISON  OF  REGIONAL  FLOOD  FRE- 
QUENCY METHODS  IN  SOUTHERN  ONTAR- 
IO USING  ANALYSIS  OF  VARIANCE  TECH- 
NIQUES, 

Environment  Canada,  Ottawa  (Ontario).  Water 
Resources  Branch. 

R.  Condie,  P.  J.  Pilon,  K.  D.  Harvey,  and  H. 
Goertz. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  213-222,  2  tab,  6  ref. 

Descriptors:  'Regional  analysis,  'Ontario,  'Analy- 
sis of  variance,  'Flood  frequency,  'Statistical, 
Flood  forecasting,  Canada,  Probability  distribu- 
tion, Design  floods,  Mathematical  studies,  Com- 
parison studies,  Mathematical  models,  Gaging  sta- 
tions, Calibrations,  Estimating,   Catchment  areas. 

There  are  many  methods  of  estimating  design 
floods  at  locations  where  no  site  specific  hydro- 
metric  data  exist:  rainfall-runoff  models  and  statisti- 
cal models.  The  following  statistical  models  are 
discussed:  Index  flood  Method  using  the  three 
parameter  lognormal  distribution,  the  Direct  Re- 
gression Method  where  T-year  floods  are  related 
to  physiographic  and  climatic  parameters,  and  the 
Regional  Wakeby  Method.  Eighty  hydrometric 
stations  were  used  with  40  calibration  stations  and 
40  verification  stations.  After  the  three  models 
were  developed  using  the  calibration  stations,  they 
were  applied  at  the  verification  stations,  and  the 
deviations  in  the  flood  estimates  of  calibration 
from  verification  were  expressed  as  percentages. 
These  percentage  deviations  then  were  the  data 
required  for  the  Analysis  of  Variance  (ANOVA). 
A  three  factor  ANOVA  was  performed:  method, 
with  three  levels;  drainage  basin  size  with  four 
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ranges-  and  the  return  period  of  the  estimated 
Rood  with  three  return  periods.  There  were  no 
significant  interactions  nor  differences  between 
methods.  The  drainage  basin  size  was  a  very 
highly  significant  factor,  and  the  return  period  was 
very  nearly  significant.  It  is  emphasized  that  these 
findings  apply  to  Southern  Ontario  only,  and  prob- 
ably different  conclusions  would  be  reached  if  the 
methods  were  applied  in  different  parts  of  Canada 
or  the  world.  (See  also  W89-05614)  (Author's  ab- 
stract) 
W89-05631 

COMPARISON  OF  FLOOD  FREQUENCY 
CURVES  FOR  MANY  DIFFERENT  REGIONS 
OF  THE  WORLD,  Jx 

Institute    of   Hydrology,    Wallingford    (England). 
Overseas  Consultancy  Group. 
F.  A.  K.  Farquharson,  C.  S.  Green,  J.  R.  Meigh, 
and  J.  V.  Sutcliffe. 

IN:  Regional  Flood  Frequency  Analysis.  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  223-256,  7  fig,  6  tab,  5  ref. 

Descriptors:  "Regional  analysis,  *Flood  frequency, 
"Statistical  analysis,  Probability  distribution,  Math- 
ematical studies,  Design  floods,  Flood  forecasting, 
Hydraulic  structures,  Annual  floods,  Gaging  sta- 
tions, Project  planning,  Feasibility  studies,  Com- 
parison studies. 

Annual  maximum  flood  data  were  collected  from 
1121  gauging  stations  in  70  different  countries  and 
were  analyzed  in  a  uniform  manner  to  allow  com- 
parison of  results  between  stations  and  between 
countries  and  larger  regions.  The  data  set  com- 
prises about  31,000  station  years.  For  each  station, 
the  annual  maximum  flood  series  was  fitted  to  the 
general    extreme    value    distribution     using    the 
method  of  probability  weighted  moments.  The  de- 
rived station  flood  frequency  curves  were  made 
dimensionless   by   dividing   the   annual   maximum 
flood  series  by  the  mean  annual  flood.  The  station 
growth  curves  for  each  country  or  region  were 
combined  to  produce  a  flood  frequency  curve  in- 
tended to  be  representative  of  floods  in  that  region. 
The   flood    frequency    curves   produced    by    this 
study  could  be  used  by  engineers  and  hydrologists 
during  planning  and  feasibility  studies  where  com- 
parable flood  estimates  may  be  required  at  a  large 
number  of  sites  and  in  areas  where  data  are  scarce. 
The  regional  flood  frequency  curves  may  be  suffi- 
cient  for  design  flood  estimation   of  very   small 
schemes  or  structures.  The  study  does  not  yet 
comprise   a  full  flood   estimation   procedure.   To 
estimate  the  flood  of  any  specific  return  period  at  a 
site,  an  estimate  of  the  mean  annual  flood  is  re- 
quired to  complement  the  flood  frequency  curves 
presented.  Such  an  estimate  of  the  mean  annual 
flood  must  be  derived  either  from  data  or  from 
comparison  with  adjacent  gaged  catchments.  (See 
also  W89-05614)  (Author's  abstract) 
W89-05632 

TWO-COMPONENT  EXTREME  VALUE  DIS- 
TRIBUTION AND  ITS  POINT  AND  REGION- 
AL ESTIMATORS, 

Universita  di  Reggio  Calabria,  Cosenza  (Italy). 
Dipt,  di  Difesa  del  Suolo. 
M.  Florentine),  V.  P,  Singh,  and  K.  Arora 
IN:  Regional  Flood  Frequency  Analysis.  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA  1987. 
p  257-272,  2  tab,  18  ref. 

Descriptors:  'Regional  analysis,  'Estimating  equa- 
"I  lood     frequency,     *  Statistical     analysis, 
lny  distribution,  Monte 
method,  Entropy 
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tribution could  be  thought  to  be  least  biased  and 
consistent,  and  yielded  equations  for  estimation  of 
the  distribution  parameters  This  method  of  param- 
eter estimation  is  suitable  for  application  in  both 
the  site  specific  and  regional  cases.  Statistical  prop- 
erties of  this  regionalized  estimation  procedure 
were  evaluated  using  a  Monte  Carlo  approach  and 
compared  with  those  of  the  maximum  likelihood 
regional  estimators.  Regional  estimates  of  TCEV 
quantiles  can  be  attained  by  combining  the  POME 
estimators  of  shape  parameters  with  another  esti- 
mation procedure  which  provides  good  estimates 
of  the  basic  component  parameters  (See  also  W89- 
05614)  (Author's  abstract) 
W89-05633 


HISTORICAL  FLOOD  FREQUENCY  DATA: 
ITS  VALUE  AND  USE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

J.  R.  Stedinger,  and  T.  A.  Cohn. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  273-286,  5  fig,  48  ref. 

Descriptors:  "Historic  floods,  "Hydrologic  data, 
"Hydrologic  data  collections,  "Paleohydrology, 
"Flood  frequency,  "Statistical  analysis,  Flood  fore- 
casting, Mathematical  studies,  Design  floods,  Prob- 
ability distribution,  Estimating. 

Proper  interpretation  of  cultural,  biological,  and 
geological  records  of  historical  floods  can  result  in 
improved  estimates  of  flood  quantiles.  Maximum 
likelihood,  quasimaximum  likelihood,  adjusted  mo- 
ments, and  curve  fitting  methods  for  the  estimation 
of  1,  2,  and  3  parameters  are  considered.  For  a 
historical  flood  perception  threshold  near  the  10 
year  flood  (i.e.,  on  average  one  flood  in  ten  is 
above  the  threshold  and  hence  is  recorded),  a  100 
year  historical  period  of  observation  provides  the 
equivalent  of  roughly  40,  64,  and  80  years  of 
systematic  record  in  terms  of  the  variability  of  100 
year  flood  estimates  when  fitting  1,  2,  and  3  param- 
eter distributions,  respectively.  The  comparable 
numbers  for  a  perception  threshold  at  the  100  year 
flood  are  15,  20,  and  45  equivalent  years  of  system- 
atic data  when  estimating  1,  2,  and  3  parameters, 
respectively.  It  is  concluded  that  historical  infor- 
mation, when  properly  interpreted  and  utilized, 
should  be  of  substantial  value  in  the  estimation  of 
flood  quantiles  and  flood  risk.  (See  also  W89- 
05614)  (Author's  abstract) 
W89-05634 

PALEOHYDROLOGIC  DATA  AND  FLOOD 
FREQUENCY  ESTIMATION, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
W.  L.  Lane.  . 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  287-298,  4  fig,  2  tab,  8  ref. 

Descriptors:  "Paleohydrology,  "Flood  frequency, 
"Statistical  analysis,  Pecos  River,  Flood  forecast- 
ing, Probability  distribution,  Historic  floods,  Fre- 
quency analysis,  Mathematical  studies,  Estimating, 
Hydrologic  data,  Frequency  distribution,  Flood 
peak. 

The  Pecos  River  is  used  to  illustrate  the  use  of 
paleohydrologic  data  in  estimating  flood  frequency 
distributions.  Systematic,  historical,  and  paleohy- 
drology records  are  examined.  The  value  of  each 
of  these  types  of  records  in  the  estimation  of  rare 
(lood  frequencies  is  demonstrated.  The  Pecos 
River  is  characterized  by  very  long  (100  to 
present)  systematic  records  which,  except  for  two 
very  significant  floods,  indicate  a  well  behaved 
frequency  distribution.  The  peak  flood  flows  in 
both  1954  and  1974  were  outstandingly  large  and 
would    not    have    been    expected    given    only    the 
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frequency  analyses.  The  methodology  of  the  Inter- 
agency Advisory  Committee  on  Water  Data  Bulle- 
tin 17B  is  used  to  estimate  the  frequency  distribu- 
tion under  various  assumptions  of  data  availability. 
A  serious  limitation  was  discovered  in  the  Bulletin 
17B  procedures  for  handling  historic  flood  infor- 
mation. The  limitations  affect  the  historic  flood 
adjustments  as  outlined  in  appendix  6  of  Bulletin 
17B.  They  do  not  affect  the  basic  flood  frequency 
procedures  in  Bulletin  17B  and  do  not  reduce  the 
general  usefulness  of  those  procedures.  An  alterna- 
tive approach  is  proposed  and  applied  The  exist- 
ence of  paleohydrology  information  regarding 
peak  flows  provides  a  basis  for  additional  input 
reflecting  some  of  the  highest  flows  of  the  last 
4,500  years.  These  data,  based  upon  sediment 
depositions,  are  used  as  a  form  of  historic  records 
to  augment  the  systematic  records.  The  general 
treatment  of  paleohydrology  data  requires  substan- 
tial analysis  before  the  data  are  in  a  form  amenable 
to  frequency  analysis.  (See  also  W89-05614)  (Au- 
thor's abstract) 
W89-05635 


100-YEAR  FLOOD, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 
and  Engineering  Mechanics. 
E.  M.  Laursen. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  299-308,  2  fig,  8  ref. 

Descriptors:  "Historic  floods,  "Flood  frequency, 
"Design  floods,  "Statistical  analysis,  Probability 
distribution,  Hydraulic  design,  Mathematical  stud- 
ies, Flood  data,  Paleohydrology,  Geomorphology, 
Arid  lands,  Flood  forecasting 

The  standards  for  hydraulic  design  have  changed 
over  the  years  so  that  now  the  100-year  flood  is  a 
standard  for  many,  if  not  most,  flood  and  drainage 
projects.  Rather  than  a  design  to  pass  the  100-year 
flood,  a  design  which  curtails  or  suspends  oper- 
ations and  sustains  only  minor  damage  might,  in 
the  long  run,  be  better.  A  related  factor  is  that  the 
difference  between  the  catastrophe  which  can  only 
happen  once  and  the  recurring  loss  is  often  ne- 
glected. The  need  to  know  the  magnitude  of  the 
100  year  flood  leads  to  great  efforts  to  predict  that 
flood  from  inadequate  records,  usually  by  assum- 
ing a  probability  density  function  with  an  infinite 
tail  Because  there  is  in  actuality  an  upper  limit 
(variously  defined),  such  procedures  result  in 
undue  reliance  on  the  characteristics  of  the  unreal- 
istic infinite  tail  and  can  lead  to  misleading  conclu- 
sions. An  interesting  line  of  research  by  geoI£or- 
phologists  is  the  investigation  of  paleofloods  which 
can  establish  the  maximum  flood  to  be  expected. 
Especially  in  arid  and  semi-arid  regions,  the  flood- 
ing problem  can  be  bank  erosion,  avulsion,  aggra- 
dation or  degradation  as  well  as  inundation.  There 
is  a  need  to  be  able  to  assess  the  damage  potential 
due  to  sedimentation  effects  on  a  probability  basis 
similar  to  standard  flood  analysis.  Sedimentation 
effects  can  be  cumulative  in  many  small  floods  as 
well  as  due  to  a  single  large  flood.  (See  also  W89- 
05614)  (Author's  abstract) 
W89-05636 

CHANGES  IN  HYDROLOGIC  CONDITIONS 
RELATED  TO  LARGE  FLOODS  ON  THE  ES- 
CALANTE  RIVER,  SOUTH-CENTRAL  UTAH, 

Geological  Survey,  Tucson,  AZ. 
R.  H.  Webb,  and  V.  R.  Baker. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  309-323,  5  fig,  3  tab,  30  ref. 

Descriptors:  "Hydrologic  properties,  "Floods, 
"Utah,  "Channel  morphology,  "Flood  frequency, 
"Statistical  analysis,  Escalante  River,  Design 
floods,  Paleohydrology,  Historic  floods,  Arroyos, 
Probability  distribution,  Channel  erosion,  Riparian 
vegetation,  Incised  rivers,  Precipitation. 
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The  history  of  flooding  on  the  Escalante  River  in 
south-central  Utah  illustrates  many  problems  typi- 
cal of  flood  frequency  analysis  for  other  rivers  in 
the  southwestern  United  States.  Floods  between 
1909  and  1932  eroded  an  arroyo  as  much  as  300  m 
wide  and  13  to  17  m  deep  from  a  previously 
unincised  flood  plain.  A  shift  to  increased  amounts, 
intensity,  and  variability  of  summer  precipitation 
corresponds  with  this  period  of  channel  change. 
Large  floods  have  not  occurred  since  1940,  and  the 
channel  within  the  arroyo  walls  narrowed  in  re- 
sponse to  fluctuating  hydrologic  conditions  and 
the  spread  of  introduced  riparian  vegetation.  Pa- 
leohydrologic  analysis  revealed  that  four  large 
floods  occurred  during  the  last  400  years,  with  all 
possibly  occurring  between  1909  and  1932.  The 
evidence  could  be  equivocally  interpreted  to  repre- 
sent a  stationary  or  nonstationary  distribution  of 
large  floods,  and  the  100-year  flood  could  range 
from  190  to  630  cu  m/s,  because  of  uncertainty  in 
the  appropriate  length  of  the  historic  record.  The 
effect  of  climatic  shifts,  changes  in  channel  dimen- 
sions, and  increases  in  introduced  vegetation  on 
flood  frequency  needs  to  be  quantitatively  as- 
sessed. Hydrologic  routing  models  are  needed  to 
assess  the  effect  of  the  channel  changes,  because 
the  needed  historic  information  on  channel  con- 
figurations is  usually  available.  Historic  changes  in 
hydrologic  conditions  need  to  be  evaluated  for 
rivers  in  the  Southwest  where  nonstationarity  in 
the  annual  flood  series  is  suspected.  (See  also  W89- 
05614)  (Author's  abstract) 
W89-05637 


PALEOFLOOD  HYDROLOGIC  ANALYSIS  AT 
LTNGAGED  SITES,  CENTRAL  AND  NORTH- 
ERN AUSTRALIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
V.  R.  Baker,  G.  Pickup,  and  R.  H.  Webb. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  325-338,  10  fig,  19  ref. 

Descriptors:  *Radioactive  dating,  *Flood  frequen- 
cy, 'Statistical  analysis,  *Paleohydrology,  Geohy- 
drology,  Historic  floods,  Flow  measurement,  Aus- 
tralia, Northern  Territory,  Drainage  area,  Sedi- 
mentology,  Discharge  measurement,  Deposition, 
Mass  spectrometry. 

Paleoflood  hydrology  is  the  study  of  past  or  an- 
cient flood  events  that  occurred  prior  to  direct 
measurement  by  modern  hydrologic  procedures. 
Because  of  recent  advances  in  flow  modeling  and 
geochronologic  techniques,  it  is  possible  to  per- 
form relatively  accurate  evaluations  of  paleoflood 
magnitudes  and  ages  in  channels  with  resistant 
flow  boundaries.  Slackwater  sedimentary  deposits 
and  other  high  water  indicators  are  correlated 
along  study  reaches  to  define  maximum  paleoflood 
discharges.  The  procedure  was  tested  in  two  re- 
gions of  the  Northern  Territory,  Australia,  an  area 
of  minimal  gaging  information.  At  the  Katherine 
Gorge  site,  with  a  drainage  area  of  6390  sq  km,  the 
maximum  paleoflood  was  6300  cu  m/s.  At  the 
upper  Finke  Gorge  site,  with  a  drainage  area  of 
4400  sq  km,  the  maximum  paleoflood  was  5200  cu 
m/s.  The  dating  of  multiple  paleofloods  at  these 
sites  was  facilitated  by  tandem  accelerator  mass 
spectrometry  for  determining  14C  activity  in  very 
small  organic  samples.  For  floods  in  the  time  peri- 
ods 1950  to  present  it  is  possible  to  achieve  dating 
to  the  calendar  year  by  reference  to  known  curves 
of  anomalously  high  atmospheric  14C  activity.  The 
treatment  of  such  data  in  a  flood  frequency  analy- 
sis requires  further  research,  especially  on  the  role 
of  censoring  thresholds  in  stacked  flood  slackwater 
depositional  sequences.  (See  also  W89-05614)  (Au- 
thor's abstract) 
W89-05638 


Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.a! 
D.  Reidel  Publishing  Company,  Boston,  MA  1987 
p  339-353,  5  fig,  3  tab,  38  ref. 

Descriptors:  *Paleohydrology,  'Design  floods, 
•Hydraulic  design,  "Flood  frequency,  Statistical 
analysis,  China,  Historic  floods,  Yangtze  River, 
Flood  forecasting,  Arizona,  Dams,  Decision 
making,  Construction  costs,  Maximum  probable 
floods. 

In  China  historical  records  of  floods  occurring 
over  the  past  2000  years  are  interpreted  in  terms  of 
magnitude  and  frequency.  Such  data  play  a  major 
role  in  formulating  design  decisions  for  high  risk 
projects,  including  dams  on  the  Chang  Jiang 
(Yangtze  River).  It  has  become  possible  to  recon- 
struct paleoflood  magnitudes  in  the  United  States 
over  similar  time  scales  as  the  Chinese  historical 
floods.  An  example  is  presented  from  central  Ari- 
zona where  construction  cost  estimates  exceed  $1 
billion  to  modify  an  existing  system  of  dams  for 
new  safety  standards  and  increased  storage  capac- 
ity. Paleoflood  studies  on  the  two  major  rivers  in 
the  project  area  indicate  that  the  largest  floods  to 
occur  in  the  last  1000  to  2000  years  significantly 
exceed  flows  recorded  or  observed  in  the  last 
century.  However  the  paleoflood  maxima  are  only 
33%  to  25%  the  design  worst  case  flood  values 
(probable  maximum  floods)  at  the  respective  study 
sites.  Where  it  can  be  obtained,  paleoflood  infor- 
mation should  be  incorporated  into  the  decision 
process.  At  a  minimum,  the  physical  evidence  of 
large  paleofloods  should  be  considered  to  provide 
objective  evidence  of  the  likelihood  and  frequency 
of  larger  floods  than  can  be  documented  in  system- 
atic or  historic  flood  records.  Current  United 
States  thinking  prescribes  the  use  of  paleoflood 
data,  to  test  the  credibility  of  calculated  probable 
maximum  flood  values  used  in  the  design  of  high 
hazard  dams.  For  critical  projects  the  paleoflood 
data  should  at  least  be  collected,  appropriately 
weighted,  and  considered  in  the  overall  decision 
process  leading  to  design.  (See  also  W89-05614) 
(Author's  abstract) 
W89-05639 


PALEOFLOOD   HYDROLOGY   AND   DESIGN 
APPLICATIONS, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
V.  R.  Baker,  L.  L.  Ely,  J.  E.  O'Connor,  and  J.  B. 
Partridge. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings  of  the   International    Symposium   on   Flood 


BOTANICAL  EVIDENCE  OF  FLOODS  AND 
PALEOFLOOD  HISTORY, 

Geological  Survey,  Nashville,  TN. 

C.  R.  Hupp. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 

D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  355-369,  6  fig,  2  tab,  30  ref. 

Descriptors:  *Paleohydrology,  'Dating,  'Den- 
drochronology, 'Riparian  vegetation,  'Flood  fre- 
quency, Statistical  analysis,  Flood  forecasting,  His- 
toric floods,  Virginia,  Shenandoah  River,  Flood 
stages,  Debris,  Distribution  patterns. 

High  flood  stages  in  conjunction  with  high  water 
velocities  and  transported  debris  leave  long  term 
datable  deformations  in  the  wood  and  habit  of 
riparian  and  flood  plain  vegetation.  Tree  ring  anal- 
ysis subsequently  may  yield  evidence  of  floods 
outside  the  period  of  record.  Additionally,  vegeta- 
tion distribution  patterns  may  delineate  areas  inun- 
dated by  flows  of  distinct  duration  or  recurrence 
interval.  Botanical  evidence  of  floods  along  the 
downstream  reaches  of  Passage  Creek,  Virginia, 
was  recovered  from  increment  cores  and  cross 
sections  of  flood  damaged  trees.  Flood  years  were 
checked  against  gage  records  and  known  floods  on 
Passage  Creek  and  on  nearby  Shenandoah  River, 
the  Passage  Creek  flood  stage  record  was  extended 
from  1932  to  1870.  Discharges  of  botanically  deter- 
mined floods  were  estimated  using  the  current 
stage  discharge  rating  for  Passage  Creek  and  the 
results  of  the  regression.  Botanical  evidence  also 
showed  that  no  major  floods  occurred  between 
intermittent  stage  observations  on  the  Shenandoah 
River.  Six  additional  dates  of  flooding  prior  to 
1 870  were  determined  from  botanical  evidence  and 
were  assigned  a  minimum  stage  necessary  to  affect 
damage  to  bottomland  trees,  thus  providing  a  his- 
tory of  flooding  for  265  years.  Additionally,  pat- 
terns of  species  distribution  were  shown  to  delin- 
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eate  terraces  (flood-return  period  greater  than  3 
years),  floods  plains  (flooded  on  the  average  once 
every  2  years),  channel  shelves  (10  to  25%  flow 
duration),  and  depositional  bars  (about  40%  flow 
duration).  (See  also  W89-05614)  (Author's  ab- 
stract) 
W89-05640 


IMPLICATIONS  OF  FLUME  EXPERIMENTS 
FOR  THE  INTERPRETATION  OF  SLACK- 
WATER  PALEOFLOOD  SEDIMENTS, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 
Geology. 

R.  C.  Kochel,  and  D.  F.  Ritter. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA  1987 
p  371-390,  15  fig,  3  tab,  11  ref. 

Descriptors:  'Flumes,  'Hydraulic  models,  'Sedi- 
mentology,  'Floods,  'Paleohydrology,  Pecos 
River,  Texas,  Geomorphology,  Historic  floods, 
Tributaries,  Trunk  channels,  Flow  discharge,  Dep- 
osition. 

Experiments  were  conducted  in  a  12  m  x  2.5  m 
flume  to  determine  the  properties  of  slackwater 
deposits  produced  during  backflooding  under  dif- 
ferent hydrologic  and  geomorphic  conditions  and 
to  test  some  of  the  basic  assumptions  involved  in 
using  slackwater  deposits  to  reconstruct  paleoflood 
history.  This  was  done  by  comparing  observations 
made  under  controlled  experimental  conditions 
with  those  made  in  field  studies  along  the  Pecos 
River  in  west  Texas.  Twenty  cement  lined  tribu- 
taries were  designed  to  enter  a  trunk  channel  at 
various  angles  and  elevations  above  the  main  chan- 
nel floor.  Four  experimental  runs  were  made,  each 
having  a  different  combination  of  flume  slope  and 
discharge.  Thickness,  grain  size  and  maximum  ele- 
vation of  slackwater  deposits  with  respect  to  peak 
main  channel  stage  were  measured.  The  extent  of 
backflooding  and  character  of  the  deposits  varied 
with  junction  angle  between  tributaries  and  the 
main  channel,  main  channel  gradient,  elevation  of 
the  tributary  mouth,  and  tributary  channel  geome- 
try. Properties  of  slackwater  sediments  deposited 
under  various  slope  discharge  combinations  were 
consistent  with  field  observations.  These  flume 
studies  support  the  validity  of  assumptions  made 
when  using  the  slackwater  sediment  method  to 
reconstruct  paleoflood  history  and  provide  a  better 
understanding  of  what  criteria  should  be  used 
when  searching  for  potential  slackwater  sediment 
sites.(See  also  W89-05614)  (Author's  abstract) 
W89-05641 


HYDROLOGIC  FREQUENCY  MODELING: 
PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  FLOOD  FREQUENCY  AND 
RISK  ANALYSES,  14-17  MAY  1986,  LOUISI- 
ANA STATE  UNIVERSITY,  BATON  ROUGE, 
U.S.A. 

D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
645p.  Edited  by  Vijay  P.  Singh. 

Descriptors:  'Parametric  hydrology,  'Flood  fre- 
quency, 'Statistical  analysis,  'Model  studies,  'Hy- 
drologic models,  Risks,  Rainfall,  Entropy. 

The  technology  of  flood  frequency  and  risk  analy- 
ses was  discussed  in  this  symposium.  The  objec- 
tives were:  to  assess  the  current  state  of  the  art  of 
flood  frequency  and  risk  analyses,  to  demonstrate 
applicability  of  flood  frequency  and  risk  models,  to 
establish  complementary  aspects  of  seemingly  dif- 
ferent models,  to  enhance  interdisciplinary  interac- 
tion, to  discuss  practice  of  flood  frequency  and  risk 
analyses  technology  by  federal  agencies  in  the 
United  States,  to  discuss  research  needs  in  frequen- 
cy and  risk  analyses,  and  to  determine  directions 
for  further  research.  The  following  topics  of  inter- 
est to  hydrologic  frequency  modeling  were  cov- 
ered: flood  frequency  analysis,  empirical  flood  fre- 
quency models,  mixed  distributions,  rainfall  fre- 
quency analysis,  entropy  in  flood  frequency  analy- 
sis, parameter  estimation,  selection  of  flood  fre- 
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quency  models,  and  multivariate  stochastic  models. 
(See  W89-05643  thru  W89-05686)  (Davis-PTT) 
W89-05642 
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HYDROLOGICAL  AND  ENGINEERING  REL- 
EVANCE OF  FLOOD  FREQUENCY  ANALY- 
SIS 

Geological  Survey,  Reston,  VA. 
V.  Klemes.  .     _  . 

IN-  Regional  Flood  Frequency  Analysis-.  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  USA. 
D.  Reidel  Publishing  Company,  Boston,  MA.  198/. 
pi -18,  30  ref. 

Descriptors:  *Flood  frequency,  'Statistical  meth- 
ods, 'Hydrologic  models,  'Model  studies,  Probabi- 
listic process,  Engineering. 

The  mainstream  of  contemporary  flood  frequency 
analysis  qualifies  neither  as  a  hydrological  science 
nor  as  an  engineering  discipline.  It  is  not  a  hydro- 
logical   science  because  it   does  not   analyze   the 
frequencies   of  floods;   it   merely    postulates   that 
flood   records   are   random   samples  from  simple 
probability  distributions.  It  is  not  an  engineering 
discipline  because  it  pays  most  attention  to,  and 
exerts  most  energy  on,  formal  polishing  ot  con- 
cepts which  are  crude  by  their  very  nature  and 
whose  basic  assumptions,  which  have  an  overrid- 
ing influence  on  design  parameters,  are  arbitrary 
and  are  dictated  by  expediency  rather  than  scientif- 
ic knowledge.  Much  of  flood  frequency  analysis  is 
just  a  part  of  small  sample  theory  in  disguise,  the 
term  flood  being  used  merely  as  a  name  for  the 
numbers   employed.    At   worst,    flood    frequency 
analysis  is  a  pretentious  game  draining  resources 
both  from  hydrology   and   engineering   research 
and  a  cheap  opportunity  to  satisfy  the  need  ot 
academics  to  publish  papers  and  supply  easy  topics 
for  graduate  students  who  know  little  beyond  ele- 
mentary statistics,  probability  theory,  and  comput- 
er programming.  (See  also  W89-05642)  (Author  s 
abstract) 
W89-05643 

STATISTICAL  FLOOD  FREQUENCY  ANALY- 
SIS -  AN  OVERVIEW, 

Delhi  Coll.  of  Engineering  (India). 
A.  Kumar,  and  S.  Chander. 

IN-  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  19-35,  60  ref. 

Descriptors:  'Regional  analysis,  'Statistical  meth- 
ods, 'Flood  frequency,  'Mathematical  analysis, 
Hydrograph  analysis. 

Various  issues  involved  in  statistical  flood  frequen- 
cy analysis  are  examined.  A  major  component  is 
the    identification    of   the   parent    distribution    to 
which  the  data  belongs.   The  U.   S.   Water   Re- 
sources Council  issued  guidelines  recommending 
Log   Pearson    type   III   distribution   for   defining 
annual  flood  series.  This  was  also  recommended  by 
the  Australian  Institute  of  Engineers.  It  is  better 
able  to   mimic  the  data  than   other  distributions 
studied  (log  normal,  Gumbel,  and  Pearson  type 
III).  Hydrologists,  dissatisfied  with  the  Log  Pear- 
son III  distribution,  have  searched  for  other  distri- 
butions or  transformations  which  can  be  applied  to 
a  flood  series.  If  the  objective  is  to  have  a  proce- 
dure which  enables  good  fitting  to  the  data  and 
also  frees  the  analysis  from  distribution  identifica- 
tion then  a  power  transformation  which  employs 
Box-Cox  transformation  is  probably  the  most  ap- 
propriate   one.    The    Water    Resources    Council 
modified  report  of  1981  has  largely  reiterated  its 
earlier  findings  thereby  ignoring  criticism  by  vari- 
ous researchers  on  the  recommendations.   In  the 
light  of  recent   studies   it   is  advocated   that   the 
recommendations     need     reevaluation.     Regional 
analysis  based  on  the  Hayes  approach  is  better  than 
the  recommended  Water  Resources  Council  prac- 
tices. The  ability  of  the  Bayes  estimator  to  com- 
pute an  associated   risk  which  can  be  related  in 
economic  terms  makes  it  an  important  toll  in  n 
gional  analysis.  (See  also  W89-05642)  (Davis-I'l  I ) 


DETERMINISTIC  NATURE  OF  FLOOD  FRE- 
QUENCIES: SOME  OBSERVATIONS, 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 

ins. 
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REVIEW  OF  STATISTICAL  MODELS  FOR 
FLOOD  FREQUENCY  ESTIMATION, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

C.  Cunnane. 

IN.  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U^S.A. 

D.  Reidel  Publishing  Company,  Boston,  MA.  198/. 
p  49-95,  3  fig,  3  tab,  156  ref. 

Descriptors:  'Statistical  models,  'Flood  frequency, 
'Model  studies,  'Economic  aspects,  Frequency 
analysis,  Mathematical  studies,  Index  Flood 
method,  Catchment  areas,  China. 

The  relation  between  flood  frequency  estimates 
and  the  economic  decision  making  process  is  dis- 
cussed  and   selected   developments   in   frequency 
analysis  are  traced  in  tabular  form.  The  main  types 
of  frequency  analysis  procedures  and  models  are 
surveyed  including  at-site,  at-site/regional  and  re- 
gional only  cases.  The  at-site/regional  cases  in- 
clude Index  Flood,  Bayesian  and  TCEV  methods. 
Criteria  for  selecting  a  frequency  analysis  proce- 
dure are  discussed  under  two  headings,  descriptive 
ability  and  predictive  ability.  The  former  relates  to 
a  model's  ability  to  preserve  statistics  of  observed 
flood   series   while   the   latter   relates  to  quantile 
estimating  ability  in  a  robust  manner.  The  relative 
merits  of  different  types  of  flood  quantile  estima- 
tors are  discussed,  beginning  with  at-site  estimators 
and  the  search  for  a  robust  at-site  estimator.  This  is 
followed  by  the  principal  results  available  about  at- 
site/regional    quantile   estimators.    Further    topics 
considered  are  regional  homogeneity  of  flood  sta- 
tistical behavior,  the  effect  of  spatial  and  temporal 
interdependence  of  flood  magnitudes,  and  the  de- 
tection and  use  of  historical  floods.  (See  also  W89- 
05642)  (Author's  abstract) 
W89-05646 

ESTIMATION  OF  FLOOD  FREQUENCIES  BY 
A  NONPARAMETRIC  DENSITY  PROCEDURE, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

K.  Adamowski,  and  C.  Labatiuk. 
IN-  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  USA. 
D  Reidel  Publishing  Company,  Boston,  MA.  198/. 
p  97-106,  3  fig,  5  tab,  14  ref. 

Descriptors:  'Statistical  models,  'Flood  frequency, 
'Model  studies,  'Parametric  hydrology,  Nonpara- 
metric  methods,  Monte  Carlo  method,  Snowmelt, 
Thunderstorms,  Probability  distribution. 

Annual  flood  risk  is  usually  estimated  by  fitting  an 
a  priori  assumed  probability  distribution  function 
to  the  observed  annual  extreme  peak  series  (para- 
metric method).  The  main  shortcomings  of  such  a 
procedure  are:  the  selection  of  a  distribution,  reli- 
ability of  parameters  (especially  for  skewed  data 
with  short  record  length),  inability  to  analyze  mul- 
timodal distributions  resulting  from  flooding  due  to 
snowmelt  versus  thunderstorm  activity,  and  treat- 
ment of  outliers.  A  new  methodology  has  been 
developed  based  on  the  nonparametnc  concepts 
for  estimation  of  probability  density  function.  The 
nonparametric  kernel  method  overcomes  some  ot 
the  limitations  inherent  in  the  parametric  method, 
and  was  developed  based  on  a  few  and  very  mild 
assumptions.  Based  on  the  numerical  results  using 
real  data  and  Monte  Carlo  simulation,  it  was  found 
that  the  nonparametric  flood  estimates  are  accurate 
and  suitable  for  multimodal  densities.  (See  also 
W89-05642)  (Author's  abstract) 
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STATISTICAL   MODELS    FOB    FLOOD    I 
QUENCY  ESTIMATION  Of  IHE  MISSISSIPPI 
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University   of  Southern    Mississippi.    Hatnesburg 
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ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  107-115,  3  tab,  5  ref. 

Descriptors:  'Flood  forecasting,  'Statistical 
models,  'Probability  distribution,  'Mississippi 
River,  'Yazoo  River,  'Model  studies.  Mississippi, 
Vicksburg,  Army  Corps  of  Engineers. 

The  application  of  the  theory  of  extreme  values  to 
predict  the  magnitudes  of  annual  floods  for  the 
Mississippi  and  Yazoo  Rivers  based  on  maximum 
annual  levels  of  the  rivers  between  1925  and  1975 
was  investigated.   The  data  were  first  tested  to 
establish  an  initial  probability  distribution  of  the 
yearly  extreme  values.  It  was  found  by  means  of 
goodness  of  fit  tests  that  both  the  normal  distribu- 
tion and  the  log  normal  distribution  adequately 
describe  the  extreme  probability  distributions  for 
both  rivers.  Then,  by  using  techniques  developed 
by  Cramer,  the  expectations  and  variances  of  the 
mth  extremes  were  calculated.  The  theory  regard- 
ing the  distribution  of  the  mth  extreme  is  primarily 
based  on  order  statistics.  From  the  estimates  of 
these  two  parameters,   probability  predictions  of 
the  level  of  floods  for  any  return  period  may  be 
obtained.  The  predicted  values  of  floods  for  return 
periods  of  100,  200,  and  300  years  are  presented. 
Both  the  normal  and  log  normal  distributions  may 
be  used  to  advantage  to  fit  a  sample  of  size  n  =  51 
years  of  the  maximum  yearly  observations.  The 
statistical  methods  are  easy  to  follow  and  calcula- 
tions are  easy  to  carry  out.  The  procedure  may 
also  be  used  to  analyze  data  for  a  particular  month 
or  a  particular  week  within  a  year.  (See  also  W89- 
05642)  (Davis-PTT) 
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PARTIAL  DURATION  SERIES  WITH  LOG- 
NORMAL  DISTRIBUTED  PEAK  VALUES, 

Technical  Univ.   of  Denmark,   Lyngby.   Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 
D.  Rosbjerg.  . 

IN-  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986. 
Louisiana  State  University,  Baton  Rouge,  U  S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  198/. 
p  117-129,  4  fig,  1  tab,  2  ref. 

Descriptors:  'Duration  analysis,  'Flood  frequency, 
'Model  studies,  'Statistical  methods,  'Wave 
height,  'Flood  forecasting,  'North  Sea,  'Wave 
height,  Mathematical  analysis,  Hydrologic  models, 
Monte  Carlo  method. 

The  T-year  estimate  in  a  partial  duration  series 
with  log-normal  distributed  peak  exceedances  was 
analyzed  in  case  of  parameter  estimation  by  means 
of  the  maximum  likelihood  method  and  the  method 
of  moments,  respectively.  Approximate  expressions 
for  bias  and  variance  of  the  T-year  estimate  were 
developed,  and  it  was  found  that  the  sample  vari- 
ance of  the  log-normal  distribution  parameters  is 
the  main  reason  for  the  uncertainty  of  the  T-year 
estimate,  whereas  the  sample  variance  of  the  inten- 
sity of  the  process  is  of  minor  importance.  Provid- 
ing smaller  bias  (in  absolute  terms)  and  smaller 
variance    the    maximum    likelihood    method    was 
found  to  be  superior  to  the  method  of  moments. 
The  two  methods  produce  bias  of  different  signs, 
positive  bias  in  case  of  maximum  likelihood  estima- 
tion and  negative  in  case  of  estimation  by  method 
of  moments.  The  variance  expression  in  the  case  ot 
maximum  likelihood  estimation  is  to  some  extent 
verified  by  Monte  Carlo  simulation  obtained  from 
a  study  of  significant  wave  heights.  The  purpose  ot 
the  investigation  was  to  assess  the  50  year  signifi- 
cant wave  height   for  a  specific  location   in  the 
North  Sea  on  the  basis  of  17  years  of  hindcasted 
wave  data  together  with  the  standard  deviation  ot 
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the  estimate.  (See  also  W89-05642)  (Author's  ab- 
stract) 
W89-05649 


ESTIMATION  OF  A  PRIOR  DISTRIBUTION 
FOR  THE  BAYESIAN  ESTIMATION  OF  PEAR- 
SON HI  SKEWS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 
U.  Lall. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  131-147,  5  tab,  17  ref. 

Descriptors:  *Pearson  distribution,  *Probability 
distribution,  *Statistical  models,  'Mathematical 
analysis,  *Flood  frequency,  *Streamflow  forecast- 
ing, Hydrologic  models. 

The  Pearson  III  distribution  is  often  used  as  a 
model  for  the  annual  maximum  streamflow  proc- 
ess. Estimates  of  flood  quantiles  and  the  probabil- 
ities of  exceedance  of  flood  magnitudes,  using  this 
distribution  and  the  small  samples  usually  avail- 
able, are  biased.  The  importance  of  unbiased  esti- 
mates of  skew  is  recognized.  The  development  of 
such  unbiased  estimators,  using  regional  and/or 
site  information  has  met  with  limited  success.  This 
has  contributed  to  the  controversy  surrounding  the 
use  of  the  Pearson  III  distribution  to  model  the 
flood  frequency  process.  A  general  framework  was 
developed  for  the  estimation  of  a  prior  distribution 
for  skews  using  Bayesian  estimation  techniques  for 
a  region  where  some  data  on  annual  maximum 
streamflows  is  available.  Sampling  distributions  for 
a  sample  skew  estimated  from  a  sample  size,  using 
flood  flow  data  from  regional  stations,  where  the 
parent  population  skew  is  unknown,  can  be  de- 
rived for  a  number  of  sample  sizes,  through  resam- 
pling and  subsampling  techniques.  The  objective  is 
then  the  determination  of  a  prior  distribution  that 
yields  the  observed  sampling  distributions  upon 
convolution  with  the  sampling  distributions,  over 
some  admissible  set  and  for  all  sample  sizes.  The 
prior  probability  distribution  derived  for  regional 
skew  can  be  used  to  develop  unbiased  Bayesian 
estimators  of  skew  using  site  data.  A  framework  is 
provided  for  the  use  of  regional  information  in 
developing  at  site  skew  estimators.  The  framework 
can  be  extended  to  the  estimation  of  flood  quantiles 
and  probabilities  with  uncertain  skew.  The  tech- 
niques developed  are  applied  to  data  from  314 
United  States  gaging  stations,  that  have  no  diver- 
sion or  regulation  of  flow,  and  have  at  least  60 
years  of  annual  maximum  data.  (See  also  W89- 
05642)  (Author's  abstract) 
W89-05650 


COMPARISON  OF  FLOOD-FREQUENCY  ES- 
TIMATES BASED  ON  OBSERVED  AND 
MODEL-GENERATED  PEAK  FLOWS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

W.  O.  Thomas. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA  1987 
p  149-161,  7  tab,  18  ref. 

Descriptors:  'Statistical  models,  *Flood  frequency, 
•Rainfall-runoff  relationships,  'Hydrological  stud- 
ies, *Model  studies,  Flood  discharge,  Alabama, 
Georgia,  Illinois,  Mississippi,  Missouri,  Tennessee, 
Delaware,  Maryland,  Kansas,  Oklahoma,  Paramet- 
ric hydrology. 

Comparisons  were  made  of  flood  frequency  esti- 
mates from  a  rainfall/runoff  model  and  from  ob- 
served annual  peak  data  to  determine  if  these  esti- 
mates exhibited  the  same  statistical  variability.  The 
analysis  was  based  on  data  at  173  stations  in  10 
States  where  there  were  20  or  more  years  of 
observed  annual  peak  data  and  flood  frequency 
estimates  from  a  rainfall/runoff  model.  Paired  t 
tests  and  analysis  of  variance  techniques  indicated 
that  there  were  statistically  significant  differences 


between  the  two  sets  of  flood  frequency  estimates. 
These  differences  existed  for  different  recurrence 
interval  floods  (2-,  10-,  50-,  and  100-years),  differ- 
ent watershed  sizes,  and  different  States.  These 
differences  appeared  to  be  primarily  related  to 
three  infiltration  parameters  in  the  rainfall/runoff 
model  and  to  a  lesser  extent  the  observed  record 
length  at  the  station.  Furthermore,  the  ratio  of  the 
model  generated  100-year  flood  discharge  to  the  2- 
year  flood  discharge  was  3.98  whereas  the  same 
ratio  based  on  observed  peak  flows  was  5.72.  Addi- 
tional research  is  needed  to  identify  what  factors 
cause  the  flood  estimates  from  the  rainfall/runoff 
model  appear  to  exhibit  less  variability  than  flood 
estimates  based  on  observed  peak  flow  records 
(See  also  W89-05642)  (Author's  abstract) 
W89-05651 


FLOOD  FREQUENCY  ANALYSIS  USING  BOX- 
COX  TRANSFORMATION  BASED  GUMBEL 
EV-I  DISTRIBUTION, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
M.  Perumal,  R.  D.  Singh,  and  S.  M.  Seth. 
IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  163-172,  2  fig,  1  tab,  9  ref. 

Descriptors:  *Flood  frequency,  'Statistical  Meth- 
ods, 'Hydrologic  models,  'Model  studies,  Para- 
metric hydrology,  Gumbel  distribution,  Monte 
Carlo  method,  Box-Cox  transformation. 

An  attempt  was  made  to  develop  a  methodology 
for  transforming  the  annual  peak  flood  series  to  the 
form  of  Gumbel  EV-I  distribution  using  Box-Cox 
transformation.  The  exponent  lambda  of  the  Box- 
Cox  transformation  has  been  estimated  by  trial  and 
error  using  the  method  of  maximum  likelihood  and 
method  of  probability  weighted  moments  to  obtain 
nearly  the  same  estimate  of  log  likelihood  functions 
by  both  methods.  This  methodology  has  been  ap- 
plied to  1000  samples  of  various  sample  sizes  of 
randomly  generated  synthetic  flood  series  which 
follow  the  Pearson  type-Ill  distribution.  The  statis- 
tical estimates  of  the  reduced  variates  of  the 
Gumbel  EV-I  distributed  transformed  series  (mean 
and  standard  deviation)  have  been  found  nearer  to 
0.5772  and  1.2825  as  required  from  theoretical 
considerations  and  thus  verifying  the  applicability 
of  the  proposed  methodology  for  transforming  to 
Gumbel  EV-I  distribution.  (See  also  W89-05642) 
(Author's  abstract) 
W89-05652 


FLOOD-FREQUENCY  ANALYSIS  WITH  HIS- 
TORICAL DATA  IN  CHINA, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 
Div. 

V.  B.  Sauer. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  173-182,  2  fig,  3  ref. 

Descriptors:  'Flood  forecasting,  'Hydrologic 
models,  'Statistical  methods,  'China,  'Flood  fre- 
quency, Historic  floods,  History,  Flood  peak. 

The  Chinese  have  been  involved  in  an  intensive 
search  for  historical  flood  data  since  the  early 
1950's;  and  consequently,  they  have  found  reliable 
flood  elevations  and  other  information  regarding 
relative  flood  heights,  for  thousands  of  sites  in 
many  river  basins,  mostly  in  the  eastern  half  of 
China.  Information  has  been  found  at  a  few  sites  to 
establish  flood  elevations  for  extraordinary  events 
occurring  as  much  as  2,000  years  ago.  Peak  dis- 
charges for  many  of  the  historical  flood  events 
have  been  quantified  by  using  stage-discharge  rela- 
tions, hydraulic  equations,  and  by  hydraulic 
models.  The  Chinese  have  used  the  historical  data 
extensively  in  their  analyses  of  flood  frequency  for 
design  purposes.  Frequency  curves  were  devel- 
oped by  a  combination  of  analytical  and  graphical 
methods,  with  the  Pearson  Type  III  distribution 
and  Weibull  plotting  positions.  The  upper  part  of 
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the  curves  are  strongly  influenced  by  the  historical 
data.  In  some  instances  an  objective  function  was 
used  to  minimize  the  differences  between  the  fitted 
curve  and  the  data  points.  The  method  is  described 
as  a  combination  of  mathematical  and  graphical 
fitting.  Strong  emphasis  is  placed  on  the  impor- 
tance of  finding  and  using  reliable  historic  data. 
(See  also  W89-05642)  (Davis-PTT) 
W89-05653 


DEVELOPMENT  OF  A  VERSATILE  FLOOD 
FREQUENCY  METHODOLOGY  AND  ITS  AP- 
PLICATION TO  FLOOD  SERIES  FROM  DIF- 
FERENT COUNTRIES, 

Illinois  State  Water  Survey  Div.,  Champaign 
K.  P.  Singh. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  183-197,  4  fig,  2  tab,  18  ref. 

Descriptors:  'Flood  frequency,  'Flood  forecast- 
ing, 'Statistical  methods,  'Hydrologic  models, 
Monte  Carlo  method,  Japan,  Poland,  Czechoslova- 
kia, Italy,  United  States,  Russia,  Rainfall,  Snow- 
melt,  Flood  plain  flew. 

Many  observed  annual  flood  series  exhibit  reverse 
curvatures  when  plotted  on  lognormal  probability 
paper.  The  occurrence  of  reverse  curvature  may 
be  attributed  to  factors  such  as  dominance  of 
within  the  channel  or  floodplain  flow,  seasonal 
variation  in  flood  producing  storm  types,  variabili- 
ty in  antecedent  soil  moisture  and  cover  condi- 
tions, and  a  mixture  of  rainfall  and  snowmelt 
floods.  A  transform  has  been  developed  which 
considers  the  probability  distribution  of  observed 
flood  series  as  a  mixture  of  the  probabilities  of  two 
lognormal  distributions.  Distribution  parameters 
can  be  significantly  biased  if  the  observed  flood 
series  has  outliers  and  inliers.  The  distributions  of 
outliers  and  inliers  for  various  size  samples  and  at 
various  probabilities  or  significance  levels  have 
been  developed  from  extensive  Monte  Carlo  ex- 
periments. The  objective  detection  and  modifica- 
tion of  any  outliers  and  inliers  in  an  observed  flood 
series  is  an  integral  part  of  the  versatile  flood 
frequency  methodology.  Results  presented  for 
flood  series  from  seven  basins  in  Japan,  the 
U.S.S.R.,  Poland,  Czechoslovakia,  Italy,  and  the 
United  States  show  the  versatility  and  superiority 
of  the  proposed  methodology  in  detecting  and 
modifying  any  outliers/inliers  and  yielding  reliable 
flood  estimates.  (See  also  W89-05642)  (Author's 
abstract) 
W89-05654 


HYDROCLIMATICALLY-DEFINED  MIXED 
DISTRIBUTIONS  IN  PARTIAL  DURATION 
FLOOD  SERIES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ography and  Anthropology. 
K.  K.  Hirschboeck. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987 
p  199-212,  7  fig,2  tab,  14  ref. 

Descriptors:  'Flood  frequency,  'Statistical 
Models,  'Climatic  data,  Hydrologic  data,  Rainfall- 
runoff  relationships,  Gila  River,  Parametric  hy- 
drology, Flood  peak. 

The  possibility  of  mixed  distributions  in  flood 
series  has  been  recognized  and  attempts  to  separate 
records  into  homogeneous  subsets  have  been  en- 
couraged. Climate  is  often  proposed  as  a  source  of 
mixed  distributions,  but  the  separation  of  flood 
records  into  climatic  subgroups  has  tended  to  focus 
on  seasonal  divisions  or  a  partitioning  of  the  flood 
series  into  rainfall  and  snowmelt  generated  events. 
A  detailed  hydroclimatic  analysis  was  used  to  cate- 
gorize floods  on  the  basis  of  the  synoptic  weather 
patterns  which  produced  them.  This  procedure 
represents  the  first  attempt  to  classify  events  in  a 
partial  duration  flood  series  according  to  the  spe- 
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cific  climatic  flood  generating  mechanism  respond 
hie  for  each  event.  The  technique  identifies  mixed 
distributions  by  using  physically  based  information 
that  is  independent  of  the  runoff  series,  rather  than 
by  defining  subpopulations  on  the  basis  ol  the 
shape  of  the  parent  distribution  itself.  Mixed  distri- 
butions were  defined  in  peak  flow  data  lor  30 
gaging  stations  in  the  climatically  sensitive  Gila 
River  basin  in  Arizona  for  the  period  1950-1980. 
The  flood  events  were  hydroclimatically  classified 
into  eight  main  categories  using  surface  and  upper 
air  weather  maps  and  precipitation  data.  The  anal- 
ysis demonstrated  that  floods  in  the  basin  originate 
from  a  variety  of  atmospheric  processes  and  sug- 
gested that  the  parameters  of  the  flood  frequency 
distributions  of  different  hydroclimatic  subgroups 
may  have  a  physical  basis.  Refinement  of  the  tech- 
nique and  larger  sample  sizes  could  result  in  im- 
proved parameter  estimates  of  the  component  dis- 
tributions, as  well  as  a  better  understanding  of  the 
physical  basis  for  rare  Hood  events.  (See  also  W89- 
05642)  (Davis-PTT) 
W89-05655 

MIXED  FLOOD  DISTRIBUTIONS  IN  WIS- 
CONSIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  bn- 
vironmental  Engineering. 
T.  Diehl,  and  K  W.  Potter.  _ 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  213-226,  9  fig,  Href. 

Descriptors:  *Flood  frequency,  'Statistical  models, 
'Hydrologic  data,  'Wisconsin,  Seasonal  distribu- 
tion, Runoff  rates,  Black  River,  Hay  River,  Kicka- 
poo  River,  Sugar  River,  Galena  River,  Snowmelt, 
Madison,  Wausau,  Spooner,  Rainfall-runoff  rela- 
tionships. 

Traditional  flood  frequency  analysis  is  predicated 
on  the  assumption  that  the  annual  flood  series  can 
be  considered  to  be  a  sample  from  a  single  popula- 
tion. In  Wisconsin  this  is  not  a  valid  assumption. 
Wisconsin  floods  are  of  two  types  which  are  hy- 
drologically  and  statistically  distinct.  An  analysis 
of  the  time  of  occurrence  of  Wisconsin   floods 
indicates  two  dominant  flood  seasons,  spring  and 
summer.  Late  May  is  the  boundary  between  these 
two  seasons.  Using  May  20  as  the  date  of  separa- 
tion, parallel  spring  and  summer  flood  series  were 
constructed  for  all  Wisconsin  partial  flood  series 
with  ten  or  more  years  of  record  (29  series).  Based 
on  the  two  sample  Kolmogorov-Smimov  test  the 
hypothesis  that  spring  and  summer  floods  are  iden- 
tically distributed  was  rejected  for  18  of  the  29 
pairs  of  flood  series.  This  is  interpreted  as  convinc- 
ing evidence  that  spring  and  summer  floods  in 
Wisconsin  generally  have  distinct  statistical  distri- 
butions. An  analysis  of  runoff  data  for  8  of  the  29 
partial  series  gages  demonstrates  that  spring  and 
summer  floods  in  Wisconsin  are  also  hydrological- 
ly   distinct.    Spring   floods   show   relatively   high 
runoff-precipitation   ratios.   Summer   floods  show 
relatively  low   ratios.   Future  work  is  needed  to 
understand  better   the   hydrology   of  spring   and 
summer  floods  and  to  determine  if  and  how  this 
understanding   can    improve   quantile   estimation. 
(See  also  W89-05642)  (Author's  abstract) 
W89-05656 


FLOOD  DATA,  UNDERLYING  DISTRIBU- 
TION, ANALYSIS,  AND  REFINEMENT, 

Illinois  State  Water  Survey  Div.,  Champaign. 
K    P  Singh. 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  227-241,  4  fig,  17  ref. 

riptors  '1  lood  frequency,  'Statistical  models, 
•Hydrologic  data.  Drought,  Storms,  Illinois,  Sta- 
tistical analysis,  Distribution  patterns. 

Annual   II'  data  must  conform  to  certain 

standards  of  quality  control,  sample  size,  and  ho- 


mogeneity for  use  in  flood  frequency  analysis 
Sometimes  the  values  for  the  highest  observed 
floods  of  an  annual  flood  series  are  much  higher  or 
much  lower  than  expected;  these  values  are  desig- 
nated at  outliers  and  inliers,  respectively  Analyses 
of  storms  producing  high  floods  perceived  as  out- 
liers and  droughts  containing  low  floods  perceived 
as  outliers  provide  a  physical  basis  for  their  being 
outliers.  However,  these  outliers  and  inliers  need 
to  be  detected  and  properly  modified  to  derive 
unbiased  design  flood  estimates.  Test  statistics  have 
been  developed  for  objective  detection  of  any  out- 
liers/inliers  in  a  given  flood  series  after  converting 
it  to  a  normally  distributed  series  with  the  power 
transformation.  A  design  flood  estimation  method- 
ology was  developed  which  uses  three  distribu- 
tions: normal  with  power  transformation,  log-Pear- 
son type  III,  and  mixed  distribution  with  two 
components.  Using  a  computer  program  package, 
any  outliers/inliers  are  detected  and  modified  se- 
quentially from  the  0.01  to  the  0.4  significance 
level.  Examples  addressing  flood  series  with  out- 
liers and  inliers  are  drawn  from  rivers  in  Illinois. 
(See  also  W89-05642)  (Davis-PTT) 
W89-05657 

ANALYSIS  OF  FLOOD  OCCURRENCE 
THROUGH  CHARACTERIZATION  OF  PRE- 
CIPITATION PATTERNS, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Civil 
Engineering. 

A.  Kawamura,  K.  Jinno,  T.  Ueda,  and  R.  R. 
Medina.  . 

IN:  Regional  Flood  Frequency  Analysis:  Proceed- 
ings of  the  International  Symposium  on  Flood 
Frequency  and  Risk  Analyses,  14-17  May  1986, 
Louisiana  State  University,  Baton  Rouge,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
p  327-336,  3  fig,  4  tab,  6  ref. 

Descriptors:  'Time  series  analysis,  'Rainfall  rate, 
'Flood  forecasting,  'Statistical  models,  'Japan, 
Monthly  distributions,  Precipitation  record,  Fuku- 
oka City,  Kalman  filter,  Hydrologic  models,  Para- 
metric hydrology. 

The  occurrences  of  floods  were  investigated  by 
analyzing  the  monthly  precipitation  time  sequence 
utilizing  ordinary  Kalman  filter  (OKF)  and  adapt- 
ive Kalman  filter  (AKF).  OKF  identifies  the  ab- 
normal precipitation  periods  in  the  sequence  by 
comparing  the  observed  and  average  precipitation 
patterns.  AKF  detects  the  changes  in  the  precipita- 
tion pattern  by  associating  them  with  the  abrupt 
changes  in  the  parameters  of  the  periodic  model  of 
the  precipitation   time   sequence.   The  92-yr-long 
precipitation  record  at  Fukuoka  City,  Japan  shows 
three    types    of   abnormal    precipitation    periods, 
which  exhibit  different  degrees  of  possibility  of 
flood  occurrence.  In  addition,  it  shows  nine  pre- 
cipitation epochs  with  different  precipitation  pat- 
terns. The  model  parameters  estimated  by  AKF  in 
one  epoch  characterize  its  precipitation  pattern  and 
describe  the  occurrences  of  the  abnormal  precipita- 
tion periods,  revealing  whether  the  risk  of  flood 
occurrence  is  high  or  not  in  the  epoch.  Character- 
ized by  the  highest  estimate  of  mean,  epoch  VII 
(December  1947-July  1956)  had  the  highest  risk  of 
flood  occurrence.  (See  also  W89-05642)  (Davis- 
PTT) 
W89-05665 

ENTROPY    AND    PROBABILITY    DISTRIBU- 
TIONS, 

Lanzhou  Univ.  (China). 

For  primary  bibliographic  entry  see  Field  7C. 

W89-05668 


EVALUATION  OF  SEVEN  METHODS  FOR  ES- 
TIMATING PARAMETERS  OF  EVI  DISTRIBU- 
TION, „  .„ .  .. 
Louisiana  State  Univ.,  Baton  Rouge.  Dept.  ot  Civil 
Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-05669 

FITTING  LOG  PEARSON  TYPE  3  DISTRIBU- 
TION BY  MAXIMUM  LIKELIHOOD, 
Saint    Johns    River   Water    Management   District, 


Palatka  FL. 

For  primary  bibliographic  entry  see  Field  7C. 

WX9-05670 

ESTIMATING  THE  PARAMETERS  OF  THE 
GENERALIZED  GAMMA  DISTRIBUTION  BY 
MIXED  MOMENTS, 

Asian  Inst  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  7C. 
W 89-05671 

ASSESSMENT  OF  USE  OF  AT-SITE  AND  RE- 
GIONAL FLOOD  DATA  FOR  FLOOD  FRE- 
QUENCY ESTIMATION, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-05673 

EMPIRICAL  STUDY  OF  PROBABILITY  DIS- 
TRIBUTIONS OF  ANNUAL  MAXIMUM 
FLOODS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  7C. 

W89-05674 

COMPARISON  OF  SOME  FLOOD  FREQUEN- 
CY DISTRIBUTIONS  USING  EMPIRICAL 
DATA,  c_ 

Louisiana  State  Univ.,  Bpton  Rouge.  Dept.  of  Civil 

Engineering.  I 

For  primary  bibliographic  entry  see  Field  7C 

W89-05675 

USE  OF  HISTORICAL  DATA  IN  FLOOD-FRE- 
QUENCY ANALYSIS, 

Centro  de  Pesquisas  de  Energia  Eletrica,  Rio  de 

Janeiro  (Brazil). 

For  primary  bibliographic  entry  see  Field  7C. 

W89-05676 

1983  IGUACU  RIVER  FLOOD:  EFFECT  OF  A 
RARE  FLOOD  ON  FREQUENCY  ANALYSES, 

Universidade  Federal  do  Parana,  Curitiba  (Brazil). 
H.  D.  Fill,  M.  R.  Borstel  Sugai,  and  N.  L.  Pinto. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  49y- 
504,  4  tab,  8  ref. 

Descriptors:  'Frequency  analysis,  'Statistical  anal- 
ysis 'Flood  forecasting,  'Design  floods,  'Flood 
frequency,  Brazil,  Iguacu  River,  Probability  distri- 
bution. 

Methods  of  flood  frequency  analysis  used  in  engi- 
neering studies  were  evaluated  and  criticized  on 
the  basis  of  actual  hydrological  data  which  include 
a  recent  extraordinary  flood.  The  analysis  was 
restricted  to  the  67,300  sq  km  Iguacu  River  basin, 
almost  entirely  situated  in  Brazilian  territory.  The 
criteria  for  selection  of  the  best  theoretical  fre- 
quency distribution  were  analyzed  and  verified  to 
be  ciearly  dependent  on  the  extension  of  the  series 
and  on  subjective  decisions  such  as  the  selection  of 
class  intervals.  Design  flood  estimates  are  dramati- 
cally influenced  by  the  extension  of  the  hydrologi- 
cal series  or  theoretical  probability  distribution 
function.  The  relativity  of  such  a  concept  as  the 
10  000  yr  design  flood,  either  due  to  limitations  ot 
the  existing  sample  or  to  the  subjectivity  of  the 
methodology  used,  has  become  evident.  (See  also 
W89-05642)  (Author's  abstract) 
W89-05677 


ANALYSIS    OF    FLOOD    FREQUENCIES    IN 
THE  CAUVERY  VALLEY, 

National  Inst,  of  Engineering,  Mysore  (India). 
M  Ramesh,  M.  C.  S.  Murthy,  and  R.  Prasad. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
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State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  505- 
513,  3  fig,  3  tab,  5  ref. 

Descriptors:  *Peak  flow,  *Frequency  analysis, 
•Statistical  analysis,  *Flood  forecasting,  ♦Reser- 
voir design,  *Flood  frequency,  India,  Cauvery 
River,  Probability  distribution,  Reservoir  construc- 
tion, Reservoir  capacity,  Spillway  capacity. 

Annual  peak  flood  records  from  ten  subbasins  in 
the  upper  reaches  of  the  river  Cauvery  in  south 
India  were  analyzed.  Floods  of  longer  return  peri- 
ods correlated  well  with  the  drainage  area  of  the 
subbasin;  the  correlation  for  floods  of  short  return 
periods  was  poor.  Correlation  with  normal  annual 
rainfall  in  the  subbasin  was  also  poor.  Return  peri- 
ods for  design  floods  based  on  empirical  formulae, 
used  in  the  region  for  small  reservoirs  (called 
tanks),  were  calculated  using  the  fitted  distribu- 
tions. The  Log  Pearson  III  distribution  performed 
better  than  the  Gumbel  distribution  in  predicting 
flood  frequencies  in  the  upper  Cauvery  subbasins; 
however,  the  formulae  are  much  too  high  in  rela- 
tion to  the  expected  life  of  the  tanks  in  all  cases  but 
one.  This  suggests  that  while  the  majority  of  the 
tank  spillways  were  overdesigned,  some  would  be 
underdesigned.  This  conclusion  is  also  supported 
by  the  fact  that  breach  due  to  inadequate  spillway 
capacity  is  rare.  (See  also  W89-05642)  (Author's 
abstract) 
W89-05678 


MULTIVARIATE        STOCHASTIC        FLOOD 
ANALYSIS  USING  ENTROPY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-05679 


MULTIVARIATE  PARTIAL  DURATION 
SERIES  IN  FLOOD  RISK  ANALYSIS, 

Director-General   for  Natural   Resources,   Lisbon 
(Portugal). 
F.  N.  Correia. 

IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  541- 
554,  4  fig,  8  tab,  10  ref. 

Descriptors:  'Duration  analysis,  *Risk  analysis, 
♦Frequency  analysis,  *Statistical  analysis,  *Flood 
forecasting,  *Portugal,  *Flood  frequency,  Mathe- 
matical studies,  Design  floods,  Flood  discharge, 
Risks,  Flood  peak. 

Flood  frequency  and  risk  'analysis  play  a  crucial 
role  in  the  design  of  many  hydraulic  structures  and 
water  resources  systems.  Traditionally  only  the 
annual  flood  peak  discharges  were  considered  in 
the  flood  risk  assessment  process.  An  alternative 
approach  is  the  use  of  partial  duration  series.  This 
approach  has  proven  to  be  particularly  suitable 
when  short  records  are  available.  In  this  method 
not  only  the  annual  maxima  are  considered  but  all 
the  peaks  over  a  given  threshold.  When  using  this 
method  it  is  very  attractive  to  extend  the  results 
presented  in  the  literature  to  include  the  flood 
volume  and  flood  duration  in  the  risk  assessment 
process,  instead  of  considering  only  the  flood  peak 
discharges.  Data  from  the  following  twelve  Portu- 
guese river  basins  are  used  to  document  the  appli- 
cability of  multivariate  partial  duration  series  and 
its  limitations:  Beca,  Corgo,  Sabor,  Paiva,  Alva, 
Simonte,  Tera,  Degebe,  Pena,  Corona,  Odelouca, 
and  Arao.  Additional  research  is  needed  before 
final  conclusions  can  be  formulated  with  respect  to 
the  general  use  of  multivariate  partial  duration 
series.  (See  also  W89-05642)  (Davis-PTT) 
W89-05680 


BIVARIATE  FLOOD  MODEL  AND  ITS  APPLI- 
CATION, 

Technische  Univ.,  Graz  (Austria).  Inst,  for  Hydro- 
mechanics, Hydraulics  and  Hydrology. 
B.  Sackl,  and  H.  Bergmann. 

IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  d  571- 
582,  16  fig,  8  ref. 

Descriptors:  'Frequency  analysis,  *Flood  frequen- 
cy, *Hydrologic  models,  *Model  studies,  'Statisti- 
cal analysis,  'Design  floods,  'Probability  distribu- 
tions, Flood  frequency,  Mathematical  studies. 

A  bivariate  model  uses  flood  peak  and  flood 
volume  of  direct  runoff  as  the  two  characteristic 
variables  of  a  flood  event.  The  model  can  also  be 
applied  to  other  bivariate  problems  in  hydrology. 
The  bivariate  normal  distribution  was  chosen  as 
the  parent  bivariate  distribution  function.  It  is  nec- 
essary to  transform  the  marginal  distributions  of 
both  samples  into  normal  distributions.  The  theo- 
retical bi-normal  distribution  is  fitted  and  tested 
using  the  equi-lines  of  probability  density  function 
(ISO-PDF-lines).  The  model  offers  various  possi- 
bilities of  probability  interpretation.  ISO-PDF-lines 
show  a  range  within  which  a  certain  percentage  of 
events  lie.  The  conditional  distributions  of  one 
variable  can  be  computed  for  a  constant  value  of 
the  other  variable,  which  shows  the  probability  by 
which  the  variable  is  reached  or  exceeded  for  the 
other  fixed  variable.  A  useful  calculation  is  given 
by  the  probability  of  quadrants  statistic.  The  upper 
right  probability  of  a  certain  pair  of  values  defines 
the  probability  of  events  with  both  characteristics 
being  higher  than  those  of  the  presumed  values. 
Applying  this  method  to  the  planning  of  flood 
protection  projects,  design  flood  events  of  chosen 
probabilities  are  determined  by  a  certain  equi-line 
of  quadrants  probability.  (See  also  W89-05642) 
(Author's  abstract) 
W89-05682 


ANOTHER  LOOK  AT  THE  JOINT  PROBABIL- 
ITY OF  RAINFALL  AND  RUNOFF, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-05681 


ANALYSIS  AND  SIMULATION  OF  THREE- 
COMPONENT  FLOODS  IN  THE  OHIO  RIVER 
BASIN, 

Ohio  Univ.,  Athens.  Dept.  of  Civil  Engineering. 
T.  J.  Chang. 

IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  583- 
594,  3  fig,  2  tab,  14  ref. 

Descriptors:  'Duration  analysis,  'Model  studies, 
'Statistical  models,  'Flood  frequency,  'Design 
floods,  'Ohio  River,  Discharge  measurement, 
Flood  control,  Mathematical  studies,  Simulation 
analysis,  Streamflow,  Parametric  hydrology. 

Flood  series,  including  three  components,  namely, 
the  occurrence  time,  the  discharge  volume,  and  the 
flood  duration,  are  formed  from  observed  daily 
streamflows.  The  intensity  function  describing  the 
flood  occurrence  rate  is  derived  assuming  the  non- 
homogeneous  Poisson  process.  A  fitted  equation  is 
applied  to  the  estimated  intensity  function  to  gen- 
erate the  flood  occurrence  times  which  are  ex- 
pressed by  a  sequence  of  time  intervals.  The  proce- 
dure of  the  marked  point  process  is  introduced  to 
link  the  flood  duration  and  the  discharge  volume, 
which  are  modeled,  respectively,  by  exponential 
distributions,  to  the  flood  occurrence  time.  The 
simulated  result  consists  of  a  three-component 
flood  series  including  the  occurrence  time,  the 
flood  duration  and  the  discharge  volume,  which 
can  be  used  for  environmental  pollution  protection 
and  flood-control  purposes.  The  statistical  com- 
parisons made  between  the  generated  and  the  ob- 
served series  agree  reasonably  well.  (See  also  W89- 
05642)  (Author's  abstract) 
W89-05683 


PROBABILISTIC  MODEL  FOR  FLOODING 
DOWNSTREAM  OF  THE  JUNCTION  OF  TWO 
RIVERS, 

Universidad     Nacional     Autonoma    de     Mexico, 


Streamflow  and  Runoff — Group  2E 

Mexico  City.  Facultad  de  Ingeniena. 
J.  A.  Raynal,  and  J.  D.  Salas. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  595- 
602,  1  fig,  1  tab,  9  ref,  append.  NSF  Grant  ECE- 
8612307. 

Descriptors:  'Model  studies,  'Statistical  analysis, 
'Flood  frequency,  'Frequency  analysis,  'Design 
floods,  'Probability  distribution,  Parametric  hy- 
drology, Rivers,  Bear  River,  Dry  Creek,  Mathe- 
matical studies,  Probabilistic  process. 

Flood  frequency  analysis  downstream  of  the  junc- 
tion of  two  rivers,  when  flood  information  is  avail- 
able upstream  of  the  confluence,  is  discussed.  It  is 
assumed  that  the  joint  distribution  function  of  the 
floods  at  two  upstream  gaging  stations  follows  a 
bivariate  extreme  value  distribution.  The  distribu- 
tion at  the  junction  is  obtained  by  the  convolution 
integral  which  gives  the  distribution  of  the  sum  of 
two  random  variables.  The  model  was  applied  to 
an  actual  case,  Bear  River  and  Dry  Creek,  and 
shown  to  be  a  good  approximation.  It  is  expected 
that  for  gaging  stations  with  longer  periods  of 
recorded  flows,  the  results  will  improve  signifi- 
cantly. (See  also  W89-05642)  (Author's  abstract) 
W89-05684 


CONCURRENT  FLOODING  PROBABILITIES, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
C.  D.  Morris,  and  L.  C.  Wilson. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  603- 
614,  4  tab,  8  ref. 

Descriptors:  'Statistical  analysis,  'Flood  forecast- 
ing, 'Flood  frequency,  'Mississippi  River,  'Proba- 
bility distribution,  Meramec  River,  Missouri, 
Design  floods,  Mathematical  studies,  Tributaries, 
Flood  stages,  Flood  peak,  Confluent  streams. 

Concurrent  flooding  is  the  flooding  at  a  location 
due  to  two  or  more  causative  factors.  The  estima- 
tion of  stage  probabilities  is  important  to  hydrolog- 
ic engineers  and  becomes  complex  where  a  loca- 
tion can  be  inundated  due  to  flooding  of  two  or 
more  rivers.  A  probability  concept  of  concurrent 
flooding  was  developed  to  determine  flooding 
probabilities  on  a  tributary  river  where  the  stage- 
flow  relationship  on  the  tributary  is  affected  by 
backwater  due  to  a  flooding  event  on  a  nearby 
main  river.  A  systematic  approach  for  determining 
concurrent  flooding  probabilities,  called  the  criti- 
cal combination  method,  was  developed  and  ap- 
plied to  the  Meramec  River  near  its  confluence 
with  the  Mississippi  River  in  Missouri.  The  data 
consists  of  mean  daily  values,  instead  of  the  typi- 
cally used  peak  values.  A  critical  combination  is  a 
tributary  river  flow  and  main  river  stage  pair  that 
could  combine  to  cause  a  yearly  peak  stage  at  a 
point  on  the  tributary.  The  stage  resulting  from 
each  critical  combination,  computed  using  a  back- 
water program,  produces  an  annual  stage  series  to 
which  a  probability  distribution  can  be  fitted.  This 
procedure  was  used  in  the  Meramec  and  Mississip- 
pi case  and  shown  to  be  a  valid  approach.  (See  also 
W89-05642)  (Author's  abstract) 
W89-05685 


BIVARIATE  ANALYSIS  OF  CONCURRENT 
FLOODING, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
C.  D.  Morris,  and  S.  J.  Calise. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  615- 
632,  1  tab,  16  ref. 

Descriptors:  'Statistical  analysis,  'Flood  forecast- 
ing, 'Flood  frequency,  'Mississippi  River,  Mera- 
mec River,  Missouri,  Design  floods,  Mathematical 
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studies,  Tributaries,  Probability  distribution,  Flood 
flow,  Flood  stages,  Reoers,  Confluent  streams. 

The  probability  of  concurrent  flooding  near  and 
around  the  confluence  of  the  Meramec  and  Missis- 
sippi Rivers  in  Missouri  was  investigated.  A  bivar- 
iate  probability  method  was  developed  which  uti- 
lizes the  fit  of  a  bivariate  probability  distribution  in 
order  to  describe  the  probability  relationship  be- 
tween tributary  river  flow  and  main  river  stage.  A 
backwater  program  is  used  for  the  conversion  of 
the  tributary  river.  The  method  also  implements 
the  theory  of  total  probability  so  that  all  flow/ 
stage  combinations  which  could  have  created  a 
given  stage  on  the  tributary  river  are  accounted  for 
in  the  probability  computations.  An  important 
aspect  of  the  proposed  methodology  is  its  applica- 
bility to  basins  which  have  limited  periods  of 
record.  This  application  is  accomplished  by  using 
relationships  developed  between  short-term  gage 
and  nearby  longer-term  gage  to  estimate  the  pa- 
rameters required  to  fit  the  bivariate  probability 
distribution.  (See  also  W89-05642)  (Author's  ab- 
stract) 
W89-05686 

NORTH    LYNN    DRAINAGE    SCHEME:    HY- 
DRAULIC MODEL  STUDIES, 

British    Hydromechanics    Research    Association, 

Cranfield  (England). 

For  primary  bibliographic  entry  see  Field  SB. 

W89-05749 


MONTHLY  STREAMFLOW  AND  GROUND- 
WATER CONDITIONS  IN  THE  UNITED 
STATES  AND  SOUTHERN  CANADA,  WATER 
YEARS  1945-85, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-05771 


enl  streams,  and  compares  peak  discharge  values 
for  10  streams  calculated  by  using  three  methods 
(USGS) 

W89-05779 

2F.  Groundwater 

HYDROGEOLOGY  OF  SEDIMENTARY 
BASINS.  APPLICATION  TO  EXPLORATION 
AND  EXPLOITATION. 

Third  Canadian/American  Conference  on  Hydro- 
geology.  National  Water  Well  Association,  Dublin, 
OH.  1986.  275p.  Edited  by  Brain  Hitchon,  Stefan 
Bachu,  and  Claude  M.  Sauveplane. 

Descriptors:  *Geohydrology,  'Underground  waste 
disposal,  'Conferences,  'Sedimentary  basins,  'Ex- 
ploitation, 'Exploration,  Waste  disposal,  Sediment- 
water  interfaces,  Oil,  Minerals. 

This  volume  contains  the  Proceedings  of  The 
Third  Canadian/American  Conference  on  Hydro- 
geology,  which  was  jointly  organized  by  the  Al- 
berta Research  Council  and  the  National  Water 
Well  Association,  and  held  at  Banff,  Alberta, 
Canada,  June  1986.  The  subject  of  the  conference 
was  'Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation'.  The  Cana- 
dian/American Conferences  on  Hydrogeology 
comprise  both  invited  speakers  and  unsolicited 
papers.  The  papers  are  gathered  into  four  broad 
sections  generally  corresponding  to  the  subjects 
covered  by  the  invited  specialists.  These  categories 
are:  Petroleum  and  Mineral  Exploration;  General 
Basin  Studies;  Water-Rock  Interaction;  and  Deep 
Waste  Disposal.  (See  W89-04566  thru  W89-04585) 
(Hammond-PTT) 
W89-04565 


DISSOLVED  AND  SUSPENDED  MATERIAL 
TRANSPORTED  BY  THE  POTOMAC  RIVER 
AT  CHAIN  BRIDGE,  AT  WASHINGTON,  D.C., 
WATER  YEARS  1978-81, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05773 

FLOOD  OF  OCTOBER  1986  AT  SEWARD, 
ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

S.  H.  Jones,  and  C.  Zenone. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4278, 
1988.  43  p,  29  fig,  5  tab,  2  plates,  39  ref. 

Descriptors:  'Alaska,  'Floods,  'Erosion,  Kenai 
Peninsula,  Seward,  Flood-frequency  analysis, 
Flood  hazards,  Alluvial  fans,  Landslides,  Debris 
flows,  Debris  avalanches. 

Intensive  rainfall,  as  much  as  15  inches  at  Seward 
within  one  24-hour  period,  caused  catastrophic 
flooding  in  most  area  streams.  Severe  erosion 
along  steep-gradient,  mountain  canyon  reaches  and 
the  subsequent  deposition  of  sediment  and  debris 
on  alluvial-fan  surfaces  below  canyon  mouths  dam- 
aged or  destroyed  bridges,  roads,  and  homes. 
Landslides  and  debris  flows  blocked  upper  reaches 
of  several  streams.  Failure  of  these  temporary 
dams  generated  debris-laden  floods,  which  far  ex- 
ceeded any  previously  known  peak  flows  in  those 
streams;  the  estimated  peak  discharge  of  such  a 
'surge-release'  flood  at  Spruce  Creek  (13,600  cubic- 
feet  per  second)  was  four  times  as  great  as  the 
previously  known  maximum  flow  from  that  basin 
I  he  largest  calculated  natural  runoff  rate  (unaffect- 
ed by  surge  release)  was  1,020  cubic-  feet  per 
second  per  square  mile  from  the  1  -square-mile 
drainage  basin  of  Rudolph  Creek.  Peak  floodflows 
determini  >rea  methods  are  listed  for  10 
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MODELS  OF  SUBSURFACE  HYDROLOGY  OF 
SEDIMENTARY  BASINS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
J.  Toth.  „    .        A      ,. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  1-18, 
32  fig,  2  tab,  72  ref. 

Descriptors:  'Hydrologic  models,  'Subsurface 
water,  'Groundwater  movement,  'Hydrology, 
'Sedimentary  basins,  'Model  studies,  Fluid  flow, 
Flow  pattern.  Compaction,  Gravity  studies,  Ther- 
mal expansion,  Geophysics,  Natural  resources,  Ex- 
ploitation. 


Hubbert,  Coustau  et  al  .  loth,  Galloway,  and 
Garven  (See  also  W89-00565)  (Author's  abstract) 
W89-04566 


FLUID  MOVEMENT  IN  DEEP  ShDIMENTA- 
RY  BASINS:  A  REVIEW, 

Amoco  Corp  ,  Tulsa.  OK 
J.  S.  Bradley. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH  1986.  p  19- 
31,  28  fig,  34  ref. 

Descriptors:  'Groundwater  movement,  'Brines, 
'Geohydrology,  'Geochemistry,  'Diagenesis, 
•Sedimentary  Basins,  Chemical  properties,  Model 
studies,  Compaction,  Thermal  expansion,  Convec- 
tion, Meteoric  water,  Seawater,  Fluid  flow. 

To  predict  the  changes  in  reservoir  quality  by 
diagenesis,  it  is  essential  to  understand  fluid  move- 
ment and  fluid  chemistry  in  a  sedimentary  basin. 
This  report  establishes  a  physical  model  of  a  simple 
subsiding  basin  in  order  to  place  realistic  limits  on 
parameters,  which,  when  combined  with  a  future 
chemical  model,  will  define  zones  of  solution  and 
precipitation  within  the  modeled  basin.  It  is  found 
that  the  principal  sources  of  subsurface  waters  are 
sea  water  and  meteoric  water.  The  brines  can  leave 
the  rocks  only  at  the  surface.  The  principal  drive 
for  the  brine  is  the  loss  of  porosity  due  to  diagene- 
sis. Displacement  drives  by  meteoric  waters  gener- 
ally become  minor  with  depth.  Compaction,  ther- 
mal effects,  and  informational  convection  are 
minor  drives.  When  all  the  drives  are  summed,  the 
movement  of  fluid  with  respect  to  the  sedimentary 
rock  is  found  to  be  relatively  small.  To  invoke 
large  volumes  of  brine  through  the  rock  for  dia- 
genesis requires  a  focusing  mechanism,  which  nec- 
essarily implies  a  transient  or  a  local,  not  regional, 
effect  on  the  diagenesis  of  the  rock.  (See  also  W89- 
04565)  (Author's  abstract) 
W89-04567 


Basinal   water  flow  is  responsible  for  numerous 
subsurface  processes  and  phenomena,  including  the 
transport  of  matter  and  heat,  ahydrostatic   fluid 
pressures,  and  diagenetic  mineral  changes,  and  may 
result    in,    or    indicate,    exploitable    resources    of 
water,  metallic  and  non-metallic  minerals,  geother- 
mal  heat  and  petroleum.  A  knowledge  of  the  vol- 
umes, rates  and  directions  of  formation  water  low 
and  their  changes  through  geologic  times  is  valua- 
ble in  the  exploration  for  natural  resources.  Basinal 
water  flow  cannot  be  observed  directly  and  the 
portrayal  of  its  pattern  and  evolutionary  history 
must   rely  on   indirect   observations   and   models. 
Numerous  models  of  subsurface  hydrology  have 
been  formulated  for  sedimentary  basins  over  the 
years  ranging  from  purely  conceptual  to  highly 
quantitative,  from  lumped  to  distributive,  from  sto- 
chastic to  deterministic;  considering  a  variety  of 
driving  mechanisms  such  as  compaction,  thermal 
convection  and  expansion,  osmosis,   mineral   dia- 
genesis,  and   gravity;   and   ranging   in   objectives 
from  abstract  understanding  to  targeted  explora- 
tion. An  attempt  is  made  to  review  the  essential 
features  and  intended  objectives  of  some  models  of 
subsurface  hydrology  that  affect,  or  have  affected, 
perceptions  of  fluid   flow   in  sedimentary  basins. 
The  examples  discussed  include  the  compaction 
drive  flow  models  of  Bonham,  Jacquin  and  Poulet, 
and  Bethke;  the  water  exchange  modes  of  Kartsev 
and  Vagin,  and  Domenico  and  Robbins,  the  effects 
of  temperature  on  basinal  flow  according  to  con- 
cepts of  Magara,  Wclte  and  Yukler,  and  Palciaus- 
kas  and  Domenico;  osmotic  effects  proposed  by 
Berry,  and  Bredehoeft  et  al.;  and  the  gravity  drive 
dominated  series  of  flow  modes  of  Munn,  Rich- 


HYDRODYNAMIC  FRAMEWORK  OF  SOME 
SEDIMENTARY  BASINS, 

Societe  Nationale  Elf-Aquitaine,  Pans  (France). 
A.  Chiarelli. 

IN-  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  32- 
41,  28  fig,  8  ref. 

Descriptors:  'Aquifer  characteristics,  'Hydrologic 
systems,  'Geohydrology,  'Sedimentary  basins, 
'Flow  patterns,  'Hydrodynamics,  Compaction, 
Hydraulics,  Reservoirs,  Pressure  Distribution, 
Aquifers,  Gravity  flow. 

The  Dogger  reservoir  beds  of  the  Paris  Basin  are 
characterized  by  gravity  flow  with  gentle  hydrau- 
lic gradients  stretching  from  the  outcrops  located 
near  the   Massif  Central,   the   Ardennes  and   the 
Vosges  mountains,  in  the  direction  of  the  English 
Channel.  The  South  Aquitaine  Basin  shows  two 
systems  for  the  Cretaceous  and  Jurassic  aquifers. 
To  the  north,  a  gravity  flow  system  has  significant 
hydraulic  gradients  and  fresh  waters.  To  the  south, 
a  quasi-static  flow  system  has  saline  waters  and 
abnormal  pressures,  locally  linked  to  some  discon- 
tinuous reservoirs.  The  formation  waters  of  the 
Western  Gabon  Basin  are  nearly  static  due  to  slight 
differences  in  elevation  between  the  onshore  aqui- 
fer outcrops  and  the  sea.  There  are  abnormal  pres- 
sures where  the  Tertiary  aquifers  become  discon- 
tinuous. On  the  Douala  Basin,  for  every  formation, 
two  different  hydrodynamic  systems  can  be  distin- 
guished   Near  the  outcrops  the  aquifer  pressures 
are  normal.  The  aquifer  pressures  become  abnor- 
mal as  the  depth  increases  and  the  sand  content 
falls  below  a  certain  level.  The  Arabic  Gulf  Prov- 
ince shows  a  broad  gravity  flow  system  stretching 
from  Saudi  Arabian  and  Iranian  outcrops  toward 
the  Gulf   High  abnormal  pressures  have  been  en- 
countered which  are  linked  to  evapontic  systems 
and  discontinuous  reservoirs.  The  Jurassic  aquifers 
of  the  Viking  Graben  have  extremely  abnormal 
pressures.  Abnormal  pressures  are  limited  to  the 
zones  in  the  graben  with  the  maximum  subsidence 
of  Cretaceous  and  Tertiary  sediments.  The  pres- 
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sure  anomalies  are  associated  with  compaction 
anomalies.  The  large  variations  in  hydraulic  head 
are  related  to  important  discontinuities  in  the  sedi- 
mentary series.  The  Eastern  Algerian  Sahara 
shows  two  distinct  areas:  the  Northeast  Sahara 
Basin,  where  the  hydrocarbon  reservoirs  are  sealed 
both  vertically  and  laterally  under  abnormal  high 
pressures;  and  the  Southeast  Sahara  Basin,  where 
slightly  saline  waters  flow  by  gravity  from  the 
outcrops  toward  the  central  part  of  the  basin.  (See 
also  W89-04565)  (Author's  abstract) 
W89-04568 


DEEP  WATER  DISCHARGE:  KEY  TO  HYDRO- 
CARBON AND  MINERAL  DEPOSITS, 

Hydrexco,  Houston,  TX. 
W.  H.  Roberts. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986  p  42- 
68,  62  fig,  1 1 1  ref. 

Descriptors:  *Groundwater  movement,  ♦Geo- 
chemistry, *Deposition,  *Geologic  formations, 
*Geohydrology,  *Hydrocarbons,  *Minerals,  Flow 
discharge,  Sedimentary  Basins. 

Based  on  the  observed  hydrogeology  of  sedimenta- 
ry basins  containing  hydrocarbon  and  mineral  de- 
posits, it  is  concluded  that  transient  waters  are 
essential  to  the  gathering  of  components  and  the 
forming  of  those  deposits  where  they  are  found. 
The  habitats  of  hydrocarbon  and  mineral  deposits 
are  geologically  and  hydrologically  similar,  and  in 
some  cases  coincident.  In  all  eases,  the  deposits  are 
found  where  the  depressuring  and  cooling  of 
source  waters  has  occurred  due  to  focused  deep 
water  discharge.  Because  basinal  waters  move  con- 
tinuously under  forced-draft  conditions,  the  resi- 
dence times  of.hydrocarbon  and/or  mineral  depos- 
its are  always  subject  to  a  steady-state  dynamic 
relation  with  transient  waters.  Current  observa- 
tions indicate  that  the  deposits  are  continuously 
updated  according  to  evolving  hydrogeologic  con- 
ditions, subject  to  reasonable  lag  times.  (See  also 
W89-04569)  (Hammond-PTT) 
W89-04569 


HYDROGEOLOGY  AND  ABNORMAL  PORE 
PRESSURES  IN  THE  BEAUFORT-MACKEN- 
ZIE BASIN:  PRELIMINARY  RESULTS  ALONG 
TWO  CROSS  SECTIONS, 

Alberta  Research  Council,  Edmonton. 
C.  M.  Sauveplane,  and  P.  Mortensen. 
IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986   n  75- 
86,  6  fig,  2  tab,  20  ref. 

Descriptors:  *Geohydrology,  *Pore  pressure, 
♦Sedimentary  basins,  "Cross-sections,  *Canada, 
Thermal  expansion,  Gravity  flow.  Pressure  distri- 
bution, Hydrocarbons. 

Abnormal  pore  pressures  are  common  in  sedimen- 
tary basins.  Rapid  deposition  of  regressive  se- 
quences, diapirism  and  growth  faults  are  the  classi- 
cal sedimentologic  and  tectonic  environments  for 
their  occurrence.  Associated  anomalies  of  geother- 
mal  gradients  have  been  observed.  Compaction 
How  in  restricted  conditions,  aquathermal  pressur- 
ing, osmosis  and  diagenetic  changes  are  usually 
invoked  to  explain  their  origin  and  maintenance. 
These  theories  fail  to  account  for  the  three-dimen- 
sional gravity-driven  flow  of  formation  waters. 
Since  the  Cretaceous,  an  important  recharge  area 
has  probably  existed  along  the  southwestern  edge 
(Richardson  Mountains)  of  the  Beaufort-Macken- 
zie Basin,  indicating  that  the  genetic  role  of  gravi- 
ty-driven flow  for  the  Tertiary  sequence  should 
not  be  neglected  a  priori.  The  methodology  used 
and  some  preliminary  results  along  two  cross  sec- 
tions are  discussed  in  this  paper.  The  hydrogeolo- 
gical study  is  aimed  first  at  a  careful  regional 
delineation  of  the  anomalous  zones  for  pore  pres- 
sure and  temperature  and  prior  to  any  interpreta- 
tive analysis.  Pore  pressure  anomalies  can  be  up  to 
80  megapascals  at  4km  depth.  Transmissivity  con- 
trasts of  up  to  6000  exist  between  the  sand-shale 
aquifers  and  the  shale  dominant  aquitards.  Local 
rates  of  variations  for  pore  pressure  and  tempera- 


ture are  not  necessarily  parallel  and  trends  of 
return  to  normal  conditions  with  increasing  depth 
can  be  observed  with  the  available  data.  Lateral 
correlations  of  anomalous  zones  between  faulted 
blocks  are,  in  most  instances,  speculative.  (See  also 
W89-04565)  (Author's  abstract) 
W89-04570 


HYDROGEOLOGICAL  CONTROLS  AND  IN- 
DICATORS OF  THE  PECHELBRONN  OIL  DE- 
POSITS UPPER  RHINEGRABEN:  A  PRELIMI- 
NARY SYNTHESIS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geoloev 
C.  J.  Otto,  and  J.  Toth. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  105- 
106,  2  fig.  v 

Descriptors:  *Oil  fields,  *Geohydrology, 
♦Groundwater,  ♦Groundwater  movement,  Flow 
pattern,  Gravity  flow,  Hydrocarbons,  Hydraulics, 
Geological  fractures,  Simulation  analysis. 

The  Pechelbronn  oil  deposits  are  located  in  the 
Upper  Rhinegraben  in  Alsace,  France,  and  consti- 
tute Europe's  first  commercially  exploited  hydro- 
carbon accumulation.  A  preliminary,  simple  flow 
simulation  has  confirmed  a  flow  pattern  with  an 
area  of  ascending  flow  around  the  Pechelbronn 
area.  Steady-state  flow  conditions  can  be  assumed 
because  no  significant  boundary  condition  (such  as 
erosional  hiatus  during  the  Rhinegraben  evolution) 
are  noted,  which  may  have  caused  the  a  flow 
pattern  reversal.  The  last  tectonic  activity,  which 
created  second-order  faults,  enabled  the  formation 
waters  to  ascend  along  these  more  conductive  fault 
zones,  possibly  resulting  in  an  easterly  shift  of  the 
geothermal  anomaly,  observed  today  east  of 
Soultz.  Oil  is  trapped  in  Mesozoic  limestones,  but 
mainly  in  Tertiary  sandstones  or  alluvial  fan  sand 
lenses,  mostly  in  stratigraphic  and/or  fault-con- 
trolled reservoirs.  The  hydrocarbons,  driven  by 
gravity  flow  of  groundwater  and  buoyancy,  must 
have  migrated,  over  a  short  distance  because  the 
source  rock  is  believed  to  be  in  the  near  vicinity  of 
the  reservoir  rocks.  Hydrocarbons  have  been  en- 
trapped in  lenticular  and/or  fault-controlled  reser- 
voirs by  a  combination  of  structural  and  hydrody- 
namic  trapping.  Zones  of  fluid  potential  minima 
can  be  postulated  in  regions  of  oppositely  directed 
water  flow.  These  stagnant  zones  are  potential 
hydrodynamic  traps.  The  reservoirs  are  aligned 
parallel  to  the  normal  faults  and  the  spatial  distri- 
bution pattern  of  the  hydrogeological  phenomena 
coincides  with  the  oil  fields.  In  regions  where  the 
graben  is  flanked  by  uneven  topographic  highs, 
hydrocarbons  are  accumulated  on  the  side  with 
lower  walls.  A  steeper  hydraulic  gradient  flow 
from  the  higher  Black  Forest  mountains  toward 
the  graben  possibly  transported  or  remigrated  hy- 
drocarbons to  their  present  sites.  (See  also  W89- 
04565)  (Hammond-PTT) 
W89-04571 


PETROLEUM  HYDROGEOLOGY:  A  HYDRO- 
GEOLOGICAL  APPROACH  TO  PETROLEUM 
EXPLORATION  AND  BASIN  ANALYSIS, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Geology. 
D.  U.  Ophori,  and  J.  Toth. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  108- 
111,  1  fig,  1  tab,  9  ref. 

Descriptors:  ♦Exploration,  ♦Solute  transport,  ♦Pe- 
troleum hydrogeology,  ♦Geohydrology,  ♦Oil, 
♦Sedimentary  basins,  Groundwater,  Exploitation, 
Chemical  properties,  Groundwater  movement, 
Flow  discharge,  Fluid  flow,  Hydrocarbons. 

Petroleum  hydrogeology  is  defined  as  the  applica- 
tion of  hydrogeological  principles  and  techniques 
to  petroleum  exploration  and  basin  analysis.  The 
basic  tenet  is  that  ground  water  in  motion  in  a 
regional  setting  ablates,  transports  and  accumulates 
substances,  including  hydrocarbons,  from  recharge 
to  discharge  areas  in  a  predictable  manner.  Con- 
verging limbs  of  ground  water  flow  systems  may 
form  hydraulic  traps  that  are  favorable  sites  for 
hydrocarbon  accumulation  in  discharge  areas.  Hy- 
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drodynamic  traps  can  be  created  by  barriers  to 
ground  water  movement  due  to  permeability  vari- 
ations and  relatively  impermeable  geological  struc- 
tures. With  the  recognition  of  these  relations,  a 
comprehensive  hydrogeologically  based  approach 
to  petroleum  exploration  can  be  formulated.  Petro- 
leum hydrogeology  may  be  applied  in  the:  (1) 
recognition  and  ranking  of  prospective  regions  of 
large  areal  extent;  (2)  estimation  of  potentially  mi- 
grated hydrocarbon  volumes;  (3)  location  of  hy- 
draulic and  hydrodynamic  traps,  and  extrapolation 
of  known  accumulations;  and  (4)  detection  and 
evaluation  of  direct  indications  of  petroleum  de- 
posits. Proposed  exploration  techniques  include  the 
mapping  and  analysis  of  natural  phenomena  related 
to  regional  formation-fluid  flow,  and  the  observa- 
tion and  modeling  of  regional  hydraulic  head  and 
fluid  pressure  patterns.  Thus,  once  fully  developed, 
petroleum  hydrogeology  may  be  expected  to  com- 
plement, or  rank  equal  in  effectiveness,  to  geology, 
geophysics  and  geochemistry  at  various  stages  of 
exploration  for  petroleum.  (See  also  W89-04565) 
(Author's  abstract) 
W89-04572 


INTEGRATED  HYDROGEOLOGICAL  DATA 
BASES:  THEIR  USE  AND  MISUSE, 

Alberta  Research  Council,  Edmonton. 
B.  Hitchon,  S.  Bachu,  A.  T.  Lytviak,  and  C.  M. 
Sauveplane. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986  n  115- 
117,  2  ref.  V 

Descriptors:  *Data  interpretation,  ♦Geohydrology, 
♦Data  collections,  "Data  processing,  ♦Data  storage 
and  retrieval,  Statistical  methods,  Spatial  distribu- 
tion. 

Dynamic  Basin  Analysis  integrates  conventional 
basin  analysis  with  understanding  of  formation 
fluids,  and  analysis  of  fluid  and  heat  flow  and  mass 
transport.  It  requires  development  of  a  data  base 
management  system,  specialized  data  processing 
methods  (point  data  to  synthesized  information) 
and  modeling/simulation  techniques.  Five  main 
classes  of  data  and  the  different  processing  meth- 
ods used  for  each  type  are  discussed.  Spatially 
distributed  data,  and  data  with  a  continuous  distri- 
bution can  be  processed  by  conversion  to  a  regular 
grid  using  spatial  interpolation.  Data  with  a  discon- 
tinuous distribution  is  best  represented  by  statistical 
distributions,  such  as  log  cumulative  frequency 
plots.  Scale  is  the  third  attribute  of  data,  and  the 
four  types  (nominal,  ordinal,  interval  and  ratio)  are 
each  limited  as  to  the  degree  of  mathematical 
manipulation  that  can  be  used.  The  importance  of 
separating  measured  from  processed  data  in  the 
data  base  is  emphasized.  The  fifth  class  is  termed 
dependent  data  because  to  process  it  requires  other 
data  types  with  possibly  different  degrees  of  confi- 
dence. Although  not  strictly  a  data  type,  the  pres- 
ence of  'mountains'  and  'black  holes'  in  contoured 
data  suggests  erroneous  data,  which  require  human 
intervention.  It  is  important  to  understand  the 
nature  of  these  five  data  classes  because  each  re- 
quires fundamentally  different  data  processing 
techniques.  Data  base  management  systems  must 
be  flexible  with  extensive  cross-indexing  to  differ- 
ent programs  for  the  different  data  processing  re- 
quirements. (See  also  W89-04565)  (Author's  ab- 
stract) 
W89-04573 


PRELIMINARY  ANALYSIS  OF  TRANSPORT 
PROCESSES  IN  THE  BASAL  CAMBRIAN  AQ- 
UIFER OF  SOUTH-CENTRAL  ALBERTA, 

Alberta  Research  Council,  Edmonton. 
S.  Bachu,  B.  Hitchon,  and  P.  Mortensen. 
IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  118- 
126,  4  fig,  19  ref. 

Descriptors:  ♦Heat  transfer,  ♦Groundwater  move- 
ment, ♦Solute  transport.  ♦Aquifer  characteristics, 
♦Alberta,  Aquifers,  Groundwater,  Data  collec- 
tions, Groundwater  movement,  Flow  pattern, 
Conductivity.   Permeability  coefficient,  Tempera- 
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ture,  Dimensional  analysis,  Geological  formations, 
Canada,  Stratigraphy. 

The  Basal  Cambrian  Sandstone  in  Alberta  diach- 
ronously  overlies  the  Precambrian  basement,  being 
defined   by  stratigraphic   position   rather  than  by 
either  chronostratigraphic  or  lithostratigraphic  cri- 
teria  The  aquifer  boundaries  are  the  eastern  limit 
of  the  disturbed  belt  in  the  west,  the  Middle  Cam- 
brian erosional  edge  to  the  north,  and  the  provin- 
cial boundaries  to  the  south  and  east.  The  aquifer 
thickness  ranges  from  10.6  to  1 15.0  m  over  an  area 
of  180,000  sq  km,  with  an  areal  average  o!  43  m. 
The  aquifer  is  continuous,  and  semiconfined  every- 
where by  the  overlying  Mount  Whyte-Earhe  aqui- 
tard    The   formation   waters  in   the   aquifer   flow 
from  the  disturbed  belt  toward  the  east-northeast, 
with  an  average  lateral  gradient  of  1.0  m/km.   1  he 
average  porosity  of  the  aquifer  is  0.1    Due  to  the 
low  permeability,  the  velocity  of  fluid  flow  is  very 
low    corresponding  to  a  specific  discharge  of  0.8 
cm/a.  Dimensional  analysis  shows  that  the  main 
mechanism  for  heat  transfer  in  the  Basal  Cambrian 
Aquifer  is  diffusion  (conduction)  through  the  solid 
matrix  and  the  fluid,  while  the  main  mechanisms 
for  solute  transport  are  mechanical  dispersion  and 
convection  by  the  formation  waters.  The  trend  of 
temperature  distribution  at  the  bottom  of  the  Basal 
Cambrian  Aquifer  correlates  with  the  isopach  of 
the  entire  sedimentary  column,  showing  that  the 
topography,  stratigraphy  and  lithology  of  the  sedi- 
ments are  the  main  factors  controlling  the  heat 
flow  in  the  basin.  Only  the  Swan  Hills  area  are  the 
temperatures   at   the  Precambrian   surface   higher 
than  warranted  by  the  previously  mention  factors, 
pointing  to  a  possible  thermal  anomaly.  (See  also 
W89-04565)  (Hammond-PTT) 
W89-04574 

GEOTHERMAL  REGIMES  AND  GEOTHER- 
MAL  RESOURCES  OF  SEDIMENTARY 
BASINS,  „  ,_.  .    .  x 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
A.  M.  Jessop.  .        ... 

IN-  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  Ul- 
139,  10  fig,  34ref. 

Descriptors:  *Geothermal  studies,  *Heat  transfer, 
'Geohydrology,  *Sedimentary  basins,  'Geother- 
mal  resources,  *Groundwater  movement, 
Aquifers,  Groundwater  Heat  flow,  Geophysics, 
Conduction,  Convection,  Canada. 

One  of  the  major  assumptions  underlying  the  sci- 
ence of  geothermics  over  the  last  100  years  has 
been  that  heat  is  transported  through  the  earth  s 
crust  only  by  conduction,  except  in  the  immediate 
vicinity   of  active  volcanoes.   In  old  shields  this 
assumption  may  be  justifiable,  but  in  sedimentary 
basins  the  ability  of  water  to  move  through  perme- 
able aquifers  provides  a  means  of  heat  transport 
that  may  under  certain  conditions  be  as  effective  as 
conduction.  In  some  basins  widespread  contrasts  of 
heat  flow  are  observed,  both  laterally  and  vertical- 
ly  suggesting  forced  convection  by  water  migra- 
tion   It  is  also  evident  that  the  patterns  of  water 
flow  may  have  been  changed  drastically  over  the 
life  of  the  sediments  by  orogenic  events.  The  plat- 
form of  western  Canada  is  a  good  example  of  such 
potential  for  change.  In  basins  where  the  surface  is 
above  sea  level  a  hydrological  drive  may  be  in- 
ferred  from   the   topographic   surface.    In   subsea 
basins  this  drive  is  not  available  in  the  same  form. 
Nevertheless,  patterns  of  heat-flow  variation  have 
been  observed  for  which  some  form  of  water  flow 
seems  to   be   the   most   probable   explanation.    A 
complete  quantitative  description  of  the  thermal 
state  of  any  basin  too  complex  to  acquire  or  store, 
even  for  present  thermal  regimes.  To  extend  this 
description  to  the  geological   past  presents  even 
greater  difficulties.  Only  an  understanding  of  the 
principles  and  processes  that  control  the  thermal 
state  of  basins  can  be  established,  so  that  detailed 
description  of  small  parts  of  interest  may  be  devel- 
oped    (Sec    also    W89-04565)   (Author's   abstract) 
W89^M575 


New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
I  M  Phillips,  H.  W.  Bentley,  and  D.  Elmore. 
IN  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  198b.  p  143- 
150,  10  fig,  28ref. 

Descriptors:  'Sedimentary  Basins,  'Groundwater 
dating,  'Chlorine  radioisotopes,  'Paleohydrology, 
♦Radioactive  dating,  'Geohydrology,  Rad'O'so- 
topes,  Carbon  radioisotopes,  Radioactive  halt-lite, 
Atmospheric  physics,  Sedimentary  rocks,  Austra- 
lia, Alberta,  Aquifers. 

Most  ground  water  in  deep  sedimentary  basins  is 
too  old  to  be  dated  by  CI 4.  An  anionic,  conserva- 
tive radionuclide  produced  mainly  in  the  atmos- 
phere, with  a  half-life  much  longer  than  CI 4,  is 
necessary  in  order  to  date  such  waters.  CI36  meets 
these  requirements.  It  has  a  half  life  of  301,000 
years,  is  produced  by  spallation  of  atmospheric 
argon,  and  is  not  typically  adsorbed  on,  or  reactive 
with,  sedimentary  rocks.  The  C136  dating  tech- 
niques were  successfully  tested  on  ground  water 
from  the  Great  Artesian  Basin  of  Australia  and  the 
Milk  River  Aquifer  in  Alberta.  Waters  from  both 
basins  were  shown  to  have  residence  times  exceed- 
ing one  million  years.  C136  appears  to  have  wide- 
spread applicability  to  dating  old  ground  water  in 
sedimentary  basins.  (See  also  W89-04565)  (Au- 
thor's  abstract) 
W89-04576 

HEAT  FLOW  IN  THE  EDMONTON-COLD 
LAKE  REGION  OF  THE  WESTERN  CANADI- 
AN SEDIMENTARY  BASIN  AND  THE  INFLU- 
ENCE OF  FLUID  FLOW, 

Alberta  Univ.,  Edmonton. 

J.  A.  Majorowicz,  F.  W.  Jones,  M.  E.  Ertman,  A. 
Linville,  and  K.  Osadetz. 

IN-  Hydrogeology  of  Sedimentary  Basins.  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  19Kb.  p  m- 
158,  10  fig,  32ref. 

Descriptors:  'Sedimentary  basins,  'Heat  flow, 
'Groundwater,  'Geohydrology,  'Fluid  flow, 
'Canada,  Hydrodynamics,  Aquitards,  Groundwat- 
er flow  Flow  pattern,  Geothermal  studies,  Car- 
bonates, Salts,  Conductivity,  Numerical  analysis. 


CHLORINE-36   DATING    Ol    OLD   GROUND 
WAII.N  in  SEDIMENTARY  BASINS, 


Heat  flow  estimates  from  'time'  corrected  bottom 
hole  temperature  data,  net  rock  information,  and 
rock  thermal  conductivities  have  been  made  tor 
1021  single  township/range  areas  corresponding  to 
the  11  000,000  scale  Edmonton  map  sheet  (NN-U 
international  Map  of  the  World).  The  increase  in 
heat    flow    coincides    with    decreasing    sediment 
thickness  and  with  decreasing  topographic  eleva- 
tion  The  high  heat  flows  in  the  platform  area  lie 
adjacent  to  the  low  heat  flow  Churchill  Province 
in  the  shield  area  where  the  average  value  is  44 
+  /-7mW/sq  m.  Higher  average  heat  generation 
occurs  in  the  Churchill  basement  beneath  the  sedi- 
ments than  in  the  shield  area;  this  may  account  for 
part  of  the   difference.   The  perturbation   to  the 
thermal  regime  by  dipping  layers  of  conductive 
salt  beds  and  carbonates  along  a  NE-SW  profile 
across  the  area  may  cause  a  difference.  This  has 
been  investigated  by  a  two-dimensional  numerical 
method,  but  no  significant  surface  effect  was  ob- 
served. Another  possible  explanation  is  that  part  of 
the  anomalous  heat  flow  is  related  to  the  hydrody- 
namic  effect.  To  account  for  the  heat  flow  differ- 
ence of  20-30  mW/sq  m,  water  velocities  of  the 
order  of  10  to  the  minus  9th  power  to  10  to  the 
minus  10th  power  m/s  through  aquitards  are  re- 
quired  These  values  are  contrary  to  results  from 
hydrogeological  studies  of  the  Cold  Lake  region, 
which  is  part  of  the  present  study  area.  Neverthe- 
less, the  high  heat  flows  in  the  study  area  are  part 
of  the  large  scale  heat  flow  feature  which  has  been 
interpreted  as  being  related  to  a  regional  hydrody- 
namic  effect.  (See  also  W88-04565)  (Author  s  ab- 
stract) 
W89-04577 

USE  OF  THERMAL  DATA  TO  RESOLVE  AND 
DELINEATE  HYDROLOGIC  FLOW  SYSTEMS 
IN  SEDIMENTARY  BASINS:  AN  EXAMPLE 
FROM  THE  UINTA  BASIN,  UTAH, 


Utah  Umv  ,  Salt  Lake  City  Dept  of  Geology  and 
Geophysics. 

S.  D.  Willett,  and  D  S  Chapman 
IN    Hydrogeology  of  Sedimentary  Basins    Appli- 
cation to  Exploration  and  Exploitation   National 
Water  Well  Association,  Dublin.  OH    1986   p  159- 
168,  16  fig,  22  ref. 

Descriptors:  'Groundwater,  'Geohydrology, 
•Sedimentary  basins,  'Geothermal  studies, 
•Groundwater  movement,  'Utah,  Hydrodynamics 
Heat  flow,  Fluid  flow,  Flow  pattern,  Model  stud- 
ies, Statistical  methods,  Thermal  conductivity,  Sto- 
chastic hydrology,  Lithology,  Topography. 

Recent  analysis  of  thermal  data  from  both  marine 
and  continental  sedimentary  basins  have  revealed 
lateral  and  vertical  variations  in  the  temperature 
field  within  basins  that  can  be  interpreted  as  result- 
ing from  active  groundwater  flow  systems.  Similar 
patterns  could  also  result  from  thermal  conductivi- 
ty heterogeneities  or  local  variation  in  basement 
heat  flow.  The  relative  importance  of  these  proc- 
esses can  be  determined  by  careful  analysis  of  the 
present-day  thermal  field.  A  methoo  is  presented 
for  analyzing  thermal  states  of  basins  that  inte- 
grates types  of  data  most  commonly  available, 
both    hole    temperatures    from    exploration    drill 
holes,  conventional  heat  flow  measurements,  ther- 
mal conductivity  measurements  or  estimates,  and 
depth  of  lithology  contacts.  By  treating  tempera- 
ture, thermal  conductiyity.and  heat  flow  as  sto- 
chastic  processes   within   a  basin,   the   maximum 
likelihood  estimate  of  the  temperature  field  is  ob- 
tained throughout  the  basin.  Statistically  significant 
variance  in  this  estimate  can  be  interpreted  as  a 
hydrologic  perturbation.  Interpretation  of  possible 
ground  water  flow  systems  is  aided  by  numerical 
modeling  of  the  coupled  heat  and  fluid  flow.  By 
incorporating  basin  structure  and  therma  conduc- 
tivity  we  can   resolve   and  quantitatively   model 
these  active  flow  systems.  This  analysis  is  applied 
to  the  Uinta  Basin,  a  Laramide  compression  basin 
in  northeast  Utah,  where  we  find  lateral  tempera- 
ture variations  that  are  too  large  to  be  accounted 
for  by  conductivity  contrasts.  This  result  is  consist- 
ent with  previous  studies.  These  temperature  vari- 
ations are  interpreted  in  the  context  of  a  regional 
ground  water  flow  system  as  driven  by  large  topo- 
graphic relief  north  of  the  basin.  (See  also  W89- 
04565)  (Author's  abstract) 
W89-04578 


ORIGIN  AND  EVOLUTION  OF  WATER  AND 
SOLUTES  IN  SEDIMENTARY  BASINS, 

Geological  Survey,  Menlo  Park,  CA. 
Y  K   Kriaraka 

IN-  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation  National 
Water  Well  Association,  Dublin,  OH.  198b.  p  l  n- 
195,  23  fig,  6  tab,  98  ref. 

Descriptors:  'Paleohydrology,  'Geohydrology, 
'Sedimentary  basins,  'Solutes,  Sediment-water 
interface,  Chemical  properties,  Connate  water. 
Meteoric  water.  Minerals,  Salinity,  Decarboxyla- 
tion, Bacteria,  Organic  matter,  Tracers. 

Formation    waters    with    salinities    ranging    from 
about  5000  mg/L  to  >   350,000  mg/L  dissolved 
solids  play  a  major  role  in  the  physicochemical 
processes    found    in    sedimentary    basins.    These 
waters  are  mainly  meteoric  or  connate  marine  in 
origin   Evaporated  seawater  trapped  in  salt  at  the 
time  of  precipitation  and  subsequently  squeezed  in 
to  the  bittern  connate  water,  geologically  old  me- 
teoric water  and  waters  of  mixed  origin  also  are 
.mportant    components    in    several    sedimentary 
basins.  The  original  waters  have  evolved  to  Na-CI, 
Na-Cl-CH3COO,  or  Na-Ca-Cl  type  waters  by  a 
combination  of  the  following  processes.  (1)  disso  u- 
tion   of  halite;   (2)   incorporation   of  bitterns;   (J) 
dissolution  and  precipitation  of  minerals  other  than 
halite-  (4)  interaction  of  the  waters  with  organic 
matter  present  in  sedimentary  rocks;  (5)  interaction 
with  rocks,  principally  clays,  siltstones,  and  shales, 
that  behave  as  geological  membranes;  and  (6)  diffu- 
sion   The  important  processes  responsible  tor  the 
chemical  composition  of  water  in  each  basin  can  be 
identified  using  'chemical  markers'  and  isotopes. 
The  discovery  in  these  waters  of  high  concentra- 
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lions  mono-  and  dicarboxylic  acid  anions,  phenols 
and  other  reactive  organic  species  has  led  to  nu- 
merous field  and  laboratory  studies  to  determine 
their  distribution  and  importance  in  inorganic  and 
organic  interactions.  The  observed  concentrations 
are  minimum  values  because  these  organics  are 
degraded  by  bacteria  and  decarboxylated  thermal- 
ly. Decarboxylation  rates  obtained  for  acetic  acid 
in  laboratory  studies,  however,  cannot  be  used  to 
estimate  the  original  concentrations  because  they 
are  strongly  influenced  by  the  catalytic  effects  of 
the  containers  used;  the  rates  are  highly  variable 
giving  half-life  values  of  10  to  >  10  to  the  9th 
power  years  at  100  C.  Decarboxylation  rates  esti- 
mated from  field  data,  give  an  average  half-life 
value  of  20  million  years  at  100  C.  (See  also  W89- 
04565)  (Author's  abstract) 
W89-04579 


SOLMNEQF:  A  COMPUTER  CODE  FOR  GEO- 
CHEMICAL  MODELING  OF  WATER-ROCK 
INTERACTIONS  IN  SEDIMENTARY  BASINS, 

Battelle  Project  Management  Div.,  Willowbrook, 

P.  K.  Agganwal,  R.  W.  Hull,  W.  D.  Gunter,  and 
Y.  K.  Kharaka. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  196- 
203,  3  fig,  3  tab,  26  ref. 

Descriptors:  *Computer  programs,  *Geohydro- 
logy,  *Water  chemistry,  '"Sedimentary  basins, 
*Geochemistry,  Chemical  properties,  *Model  stud- 
ies, Data  collections,  Simul&tion  analysis,  Mathe- 
matical studies,  Minerals,  Tefnperature. 

SOLMNEQF  is  a  modified,  FORTRAN  version 
of  the  geochemical  program  SOLMNEQ.  In  addi- 
tion to  an  improved  algorithm  for  faster  execution, 
the  modifications  in  SOLMNEQF  include  an  ex- 
tended data  base  and  several  options  for  the  distri- 
bution of  species  with  an  imposed  condition  of 
equilibrium.  SOLMNEQF  can  be  used  to  simulate 
the  effects  on  pH  and  saturation  states  of  minerals 
due  to  (1)  a  change  in  temperature;  (2)  addition  of 
gases  (C02,  H2S,  or  NH3)  lost  before  pH  measure- 
ment; (3)  isothermal  mixing  of  two  solutions;  (4) 
precipitation/dissolution  of  a  given  amount  of  a 
solid;  and  (5)  addition  or  loss  of  steam.  (See  also 
W89-04565)  (Author's  abstract) 
W89-04580 


MINERALOGICAL  AND  OXYGEN-ISOTOPE 
STUDIES  OF  CLASTIC  DIAGENESIS:  IMPLI- 
CATIONS FOR  FLUID  FLOW  IN  SEDIMENTA- 
RY BASINS, 

University  of  Western  Ontario,  London.  Dept.  of 
Geology.  , 

F.  J.  Longstaffe.  > 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986.  n  204- 
220,  19  fig,  1  tab,  88  ref.  V 

Descriptors:     *Sedimentary    basins,     *Diagenesis 
Geochemistry,       *Fluid       flow,       *Mineralogy' 
Oxygen  isotopes,  Chemical  properties,  Ground- 
water movement,  Hydrocarbons,  Petrography  Al- 
berta. 

Mineral  diagenesis  has  numerous  direct  conse- 
quences for  the  exploration  and  exploitation  of 
hydrocarbons.  The  mineralogical,  chemical  and 
oxygen  isotope  compositions  of  diagenetic  minerals 
can  also  be  used  to  estimate  the  temperatures  at- 
tained by  sandstones  or  shales  during  diagenesis. 
Ine  implications  for  mass  transport,  pore  water 
evolution,  and  groundwater  movement  in  sedimen- 
tary basins  also  are  important.  For  example,  the 
occurrence  of  diagenetic  quartz  overgrowths  in 
sandstones  is  common,  yet  the  source  and  mode  of 
transport  of  the  silica  is  uncertain.  One  explanation 
requires  the  movement  of  silica-rich  pore  waters 
trom  shales  and  mudstones  into  sandy  units,  requir- 
ing huge  volumes  of  additional  water  for  sufficient 
transfer  of  silica  in  solution.  Several  hypotheses 
have  been  generated  to  resolve  this  apparent 
water  shortage'.  Without  pore  waters  to  analyze 
the  oxygen-isotope  compositions  of  diagenetic  min- 
erals,  combined   with   some   knowledge   of  their 


relative  order  of  crystallization,  can  be  used  to 
identify  the  contribution  of  fluids  to  sedimentary 
basins.  Such  data  can  also  be  used  in  reconstruct- 
ing pore  water  evolution  during  diagenesis.  Studies 
of  the  Upper  Cretaceous  basal  Belly  River  sand- 
stone and  the  Lower  Cretaceous  Viking  Formation 
from  Alberta  indicate  that  the  early  diagenetic 
minerals  formed  from  pore  waters  varying  in  com- 
position from  sea  water  to  fresh  water,  depending 
upon  depositional  environment.  Following  018- 
enrichment  of  pore  waters  during  water/rock 
interaction  during  burial  diagenesis,  the  rocks  sub- 
sequently experienced  a  large  influx  of  meteoric 
water  around  the  time  of  maximum  burial;  meteor- 
ic water  dominated  the  latter  stages  of  diagenesis 
in  these  units.  (See  also  W89-04565)  (Author's  ab- 
stract) 
W89-04581 


MODELING  OF  OXYGEN  ISOTOPES  IN  FOR- 
MATION WATERS  -  REVIEW  OF  THE  PRIN- 
CIPLES WITH  EXAMPLES, 

W.  W.  Dickinson. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986  d  221- 
229,  5  fig,  2  tab,  15  ref. 

Descriptors:  *Geochemistry,  *Geohydrology, 
"Groundwater,  *Oxygen  isotopes,  "Diagenesis! 
Sedimentary  basins,  Sediment-water  interface, 
Chemical  properties,  *  Model  studies,  Minerals! 
Mathematical  studies,  Isotope  studies,  Paleohydro- 
logy,  Calcite,  Quartz,  Illite. 

Isotopic  modeling  of  delta-018  water  provides  a 
possible  alternative  and  allows  constraints  to  be 
placed  on  the  interpretation  of  measured  data  if 
present  waters  are  not  available  for  sampling  or 
paleo-waters  are  suspected  of  being  involved  in  the 
precipitation  of  authigenic  minerals.  Isotopic 
models  are  of  most  use  when  a  closed  system  is 
specified  as  this  allows  comparison  of  measured 
delta-018  data  to  a  set  of  controlled  variables.  The 
closed  system  model  acts  as  a  gage  for  natural  or 
open  systems.  The  modification  of  delta-018  water 
which  may  be  caused  by  diagenetic  reactions  at 
elevated  temperatures,  is  modeled  from  two  mass 
balance  equations.  Three  diagenetic  reactions  used 
to  modify  delta-018  water  include:  detrital  lime- 
stone to  calcite  cement,  detrital  quartz  to  quartz 
cement,  and  detrital  clay  to  authigenic  illite.  A 
weighted  average  delta-018  water  and  delta-018 
of  calcite,  quartz,  and  illite  in  equilibrium  with  this 
water  are  calculated  at  500m  increments.  For  a 
closed  system  model,  calculated  variables  at  one 
depth  are  used  for  input  variables  at  the  i.ext 
depth.  An  open  system  can  be  crudely  simulated 
by  adjusting  the  input  variables  at  the  next  depth. 
An  open  system  can  be  crudely  simulated  by  ad- 
justing the  input  variables  at  each  depth.  General 
trends  in  delta-018  appear  to  be  similar  for  mod- 
eled and  measured  basin  waters.  This  suggests  that 
the  assumptions  and  principles  used  in  modeling 
are  a  good  approximation  of  the  mechanisms 
which  control  delta-018  of  formation  waters  in 
natural  environments.  (See  also  W89-04565)  (Au- 
thor's abstract) 
W89-04582 


PROCEEDINGS  OF  THE  ENVIRONMENTAL 
PROBLEMS  IN  KARST  TERRANES  AND 
THEIR  SOLUTIONS  CONFERENCE. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04586 


CHARACTERISATION  OF  CARBONATE 
AQUIFERS:  A  CONCEPTUAL  BASE, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
P.  L.  Smart,  and  S.  L.  Hobbs. 
IN:  Proceedings  of  the  Environmental  Problems  in 
Karst  Terranes  and  Their  Solutions  Conference. 
National    Water   Well   Association,    Dublin.   OH. 
1986.  p  1-14,  7  fig,  25  ref. 

Descriptors:  *Model  studies,  *Karst  hydrology, 
*Groundwater  movement,  *Groundwater  storage, 
*Groundwater  recharge,  *Aquifers,  "Hydrology, 
Recharge,  Storage,  Flow,  Groundwater  manage- 
ment. 


Groundwater — Group  2F 

The  three  fundamental  attributes  governing  the 
behavior  of  carbonate  aquifers  are  recharge,  stor- 
age and  transmission.  Failure  to  recognize  their 
independent  nature  has  resulted  in  considerable 
confusion  in  the  literature.  A  model  is  proposed  in 
which  all  three  attributes  are  ranged  between  end 
members  giving  a  3  dimensional  field  into  which 
carbonate  aquifers  may  be  plotted.  For  recharge, 
the  end  members  considered  are  concentrated  and 
dispersed  inputs;  for  transmission,  conduit  and  dif- 
fuse flow;  and  for  storage,  unsaturated  and  perma- 
nently saturated  stores.  The  (1)  may  be  applied  to 
problems  concerning  water  resources  development 
and  protection,  (2)  e.g.  to  simulate  the  effects  of 
various  development  strategies  based  on  aquifer 
type  or  to  use  specific  measurements  to  establish 
aquifer   type.   (See  also  W89-04586)  (Hammond- 

W89-04587 


MODELS    AND   METHODS    FOR   SHALLOW 
CONDUIT-FLOW  CARBONATE  AQUIFERS, 

Kentucky   Univ.,   Lexington.   Dept.   of  Geology. 
For  primary  bibliographic  entry  see  Field  5B 
W89-0<?-588 


PREDICTION  OF  CONTAMINANT  PATHS  IN 
KARST  AQUIFERS, 

State  Univ.  of  New  York  Coll.  at  Oneonta. 
For  primary  bibliographic  entry  see  Field  5B 
W89-04589 


WATER  MOVEMENT  AND  STORAGE  IN  THE 
UNSATURATED  ZONE  OF  A  MATURELY 
KARSTIFIED  CARBONATE  AQUIFER 

MENDIP  HILLS,  ENGLAND, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
P.  L.  Smart,  and  H.  Friederich. 
IN:  Proceedings  of  the  Environmental  Problems  in 
Karst  Terranes  and  Their  Solutions  Conference. 
National   Water   Well   Association,    Dublin,   OH 
1986.  p  59-87,  1 1  fig,  5  tab,  38  ref. 

Descriptors:  *Quarries,  "Groundwater  pollution, 
*Mendip  Hills,  England,  "Groundwater  move- 
ment, *Karst  hydrology,  Limestone,  Storage, 
Flow  pattern,  Tracers,  Quantitative  analysis,  Dye 
releases,  Landfills,  Groundwater  recharge,  Vadose 
water. 

Quantitative  and  tracer  studies  of  autogenic  re- 
charge processes  in  the  unsaturated  zone  of  the 
Carboniferous  Limestone  aquifer  indicated  the 
great  importance  of  a  shallow  zone  of  enhanced 
solutional  porosity  in  the  upper  part  of  the  bed- 
rock, the  subcutaneous  zone.  At  low  recharge 
rates,  flow  was  predominantly  vertical  via  many 
low  capacity  routes  but,  as  rates  increased,  lateral 
flow  switched  recharge  to  vertical  shafts  capable 
of  much  higher  discharges.  This  zone  also  contrib- 
uted to  the  considerable  storage  present  in  the 
unsaturated  zone,  which  was  comparable  in  magni- 
tude to  that  of  the  saturated  aquifer.  These  findings 
have  practical  implications  in  relation  to  ground- 
water pollution  from  landfill  sites  in  limestone 
areas  which  have  been  developed  in  abandoned 
quarries.  With  adequate  design  to  distribute  and 
limit  recharge  such  sites  may  be  developed  without 
detrimental  effects  on  water  quality  because  they 
are  sited  in  the  most  impermeable  portion  of  the 
limestone  aquifer.  (See  also  W89-04586)  (Ham- 
mond-PTT) 
W89-04590 


SEASONAL,  HYDROGEOLOGIC,  AND  LAND- 
USE  CONTROLS  ON  NITRATE  CONTAMINA- 
TION  OF  CARBONATE   GROUND   WATERS, 

Pennsylvania  State  Univ.,  University  Park. 
For  primary  bibliographic  entry  see  Field  5B 
W89-04591 


TIME-SERIES  ANALYSIS  OF  EDWARDS  AQ- 
UIFER SPRINGS  IN  COMAL  COUNTY 
TEXAS, 

SRH  Associates,  Inc.,  Portland.  OR. 

S.  R.  Rothermel,  and  A.  E.  Ogden. 

IN:  Proceedings  of  the  Environmental  Problems  in 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Karst  Terranes  and  Their  Solutions  Conference. 
National  Water  Well  Association,  Dublin,  OH. 
1986.  pi  15- 148,  22  fig,  19  ref. 

Descriptors:  'Groundwater  movement,  *Texas, 
♦Edwards  Aquifer,  "Karst  hydrology,  "Water 
chemistry,  "Groundwater  recharge,  "Springs, 
"Time  series  analysis,  Aquifers,  Recharge,  Hydrol- 
ogy, Chemical  properties,  Flow,  Dye  releases, 
Comparison  studies,  Dams,  Limestone,  Geohydro- 
logy,  Fault  springs,  Streamflow,  Seasonal  varia- 
tion, Water  temperature,  Hardness,  Sulfate,  Ni- 
trate, Chloride,  Magnesium,  Calcium. 

Hueco  and  Comal  Springs  are  two  of  the  largest 
limestone  springs  in  Texas,  but  are  endangered  by 
the  growing  use  of  the  Edwards  Aquifer  in  the  San 
Antonio  Region.  A  time-series  analysis  of  water 
chemistry  and  a  dye-tracing  study  were  used  to 
understand  the  two  flow  regimes  and  to  determine 
if  building  local  recharge  structures  could  ensure 
spring    flow.    Comal    Springs    showed    seasonal 
trends  in  total  hardness,  calcium  hardness,  magne- 
sium hardness,  and  sulfate.  Longer-term,  gradual 
discharge  changes  corresponded  with  changes  in 
the  hardness,  chloride,  and  nitrate  concentrations. 
Discharge,     temperature,      nitrate,     and     sulfate 
changed  markedly  during  individual  storm  events, 
but  the  effect  was  temporary.  A  tritium  value  ot  5 
0  T  U   was  obtained  from  Comal  Springs,  demon- 
strating the  water  to  be  older.  Other  evidence  that 
Comal  Springs  water  was  unaffected  significantly 
by  local  recharge  included:  (1)  lack  of  turbidity 
during  and  after  storms,  (2)  an  inability  to  dye- 
trace  local  'sinking'  to  the  springs,  (3)  low  coeffi- 
cients of  variation  for  the  different  chemical  con- 
stituents, and  (4)  its  warmer  average  temperature^ 
Hueco  Springs  became  turbid  during  storms  and 
showed   large  chemical  changes  throughout  the 
year.  Cooler  average  temperature  and  higher  dis- 
solved oxygen  for  Hueco  Springs  suggested  shal- 
low circulation.  Also,  a  successful  dye-trace  was 
performed  at  Hueco  Springs.  Faulting  has  isolated 
Comal    Springs    hydrologically    from    any    large 
sources  of  local  recharge.  Thus,  a  recharge  dam 
nearby  will  not  enhance  spring  flow.  In  contrast, 
much  of  Hueco  Spring's  discharge  was  from  local 
recharge-  a  close  recharge  dam  could  ensure  its 
longevity.    (See   also   W89-04586)   (Author's   ab- 
stract) 
W89-04592 

RECOMMENDED  PROCEDURE  FOR  EVALU- 
ATING THE  EFFECTS  OF  SPILLS  OF  HAZ- 
ARDOUS MATERIALS  ON  GROUND  WATER 
QUALITY  IN  KARST  TERRANES, 

National  Park  Service,  Mammoth  Cave,  KY. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-04595 

SINKHOLE  INVESTIGATION:  SOUTH-CEN- 
TRAL PENNSYLVANIA, 

Buchart-Horn,  Inc.,  York,  PA. 

M.  H.  Berry. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,   Dublin,   OH. 

1986.  p  325-344,  10  fig,  8  ref. 

Descriptors:  "Karst  hydrology,  "Urban  runoff, 
Water  mains,  "Sinkholes,  "Pennsylvania,  "Subsid- 
ence, "Engineering  geology,  Urban  areas,  Subur- 
ban areas,  Construction,  Stormwater  runoff,  Infil- 
tration, Limestone. 

Two  Karst-related  subsidences  occurred  over  lime- 
stone bedrock  in  South-Central  Pennsylvania. 
Broken  water  mains  were  associated  with  both. 
Site  methodologies  included  mapping,  soil  and 
rock  boring,  test  pits,  structural  monitoring,  site 
background  studies,  eyewitness  reports,  fracture 
delineation,  and  bedrock  surface  elevation  map- 
ping. Features  mapped  included  public  utilities, 
surface  drainage  patterns,  storm  water  runoff, 
point  source  infiltration,  and  evidence  of  previous 
subsidence.  The  results  of  these  methodologies 
were  combined  to  define  surface  and  subsurface 
condition*  in  the  areas  near  the  sinkholes.  One 
subsidence,  apparently  caused  by  a  broken  water 
mam,  occurred  in  a  suburban  residential  area.  In 
addition   to   right-of-way   damage,   one   residence 


was  impacted  and  required  temporary  foundation 
support.  The  investigation  used  conventional  test 
pit  excavation  to  a  depth  of  25  ft  below  the  base- 
ment floor  grade.  There  is  a  need  for  the  water 
company  to  test  the  integrity  of  the  mams,  but 
there  is  little  possible  preventive  actions  for  the 
municipality.  The  other  subsidence  occurred  in  a 
turn  of  the  century  urban  area.  Although  several 
residences,  sidewalks  and  a  street  were  impacted, 
investigation  and  remediation  efforts  were  ham- 
pered by  the  row  house  construction,  hand-built 
fieldstone  foundations,  and  damage  from  several 
years  of  on-going  subsidence.  A  part  of  the  investi- 
gation was  a  conventional  drilling  program  cover- 
ing half  of  a  city  block.  A  poor  storm  water 
management  system  was  one  of  the  prime  reasons 
for  the  past  as  well  as  the  current  subsidence  in  the 
area  An  integrity  check  of  the  water  main  was 
recommended  and  successfully  completed.  The 
only  remedial  action  was  shown  to  be  a  change  ot 
storm  water  management  policy  by  the  municipal- 
ity. (See  also  W89-04586)  (Hammond-PTT) 
W 89-04602 


WATER  TRACING  USING  A  SCANNING  SPEC- 
TROFLUOROMETER  FOR  DETECTION  OF 
FLUORESCENT  DYES, 

Missouri  Dept.  of  Natural  Resources,  Rolla.  Div. 

of  Geology  and  Land  Survey. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04606 

GROUND  WATER  FLOW  CHARACTERISTICS 
DESCRIBED  BY  QUANTITATIVE  DYE  TRAC- 
ING IN  KARST  TERRANE  IN  THE  ELIZA- 
BETHTOWN  AREA,  KENTUCKY, 

Geological  Survey,  Louisville,  KY. 

For  primary  bibliographic  entry  see  Field  3B. 

W89-04607 

AOUIFER  PROTECTION  PLANNING  FOR 
CRITICAL  KARST  GROUND  WATER  SUP- 
PLIES; A  COORDINATED  LOCAL  AND  STATE 
APPROACH  FOR  KENTUCKY, 

Kentucky  Natural  Resources  and  Environmental 
Protection  Cabinet,  Frankfurt.  Div.  of  Water 
For  primary   bibliographic   entry   see   Field   5G. 
W89-04608 

HYDROGEOLOGIC  IMPACT  ASSESSMENT 
OF  PROPOSED  URBANIZATION  ATOP  A 
KARST  AQUIFER, 

NUS  Corp.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  4C 

W89-04609 

INTERLACHEN,  FLORIDA;  A  DESCRIPTION 
OF  THICKLY  MANTLED  KARST, 

GeoLogic  Information  Systems,  Gainesville,  r-L. 
D.  V.  Arrington,  and  R.  C.  Lindquist. 
IN-  Proceedings  of  the  Environmental  Problems  in 
Karst  Terranes  and  Their  Solutions  Conference. 
National  Water  Well  Association,  Dublin,  OH. 
1986.  p  452-462,  1  fig,  1  tab.,  23  ref. 

Descriptors:  "Karst,  "Geomorphology,  "Engineer- 
ing geology,  "Hydraulics,  "Groundwater,  "Sink- 
holes, "Geohydrology,  "Florida,  Aquifers,  Re- 
charge, Rock  properties,  Geologic  fractures,  Pre- 
cipitation, Remote  sensing. 

Thickly  mantled  karst  in  the  peninsula  of  Florida  is 
characterized  by  conditions  including  very  perme- 
able thickened  deposits  of  poorly  consolidated 
sediments,  and  a  soluble  rock  unit  at  depth  with  a 
pre-existing  system  of  fractures  and  crevices.  High 
precipitation  levels,  the  dynamics  associated  with  a 
major  aquifer  recharge  zone,  and  adequate  volume 
of  relatively  unsaturated  water  are  also  cntica 
factors  This  combination  of  characteristics  will 
determine  the  dominant  vegetation  which  is  read- 
ily detected  by  remote  sensing.  Sinks  will  continue 
to  form  until  the  sediment  transport  routes  are 
blocked  and  filled  to  capacity  or  until  the  hydro- 
logic  system  is  significantly  altered.  Potential  sink- 
holes in  these  areas  are  probably  not  detectable  by 
generally  accepted  geophysical  means  and  beyond 
a  certain  probability,  cannot  be  anticipated  to  any 


particular  degree.  Until  further  research  has  been 
completed  and  the  processes  involved  are  better 
understood,  it  must  be  assumed  that  any  develop- 
ment in  the  sandhill  lakes  regions  of  Florida  is  at 
significant  risk  Unfortunately,  lakes  created  by 
sinkholes  have  been  considered  very  desirable  rec- 
reational homesites  for  many  years.  As  the  popula- 
tion of  Florida  continues  to  increase,  land  owners, 
construction  and  insurance  industries  must  contin- 
ue to  avail  themselves  of  information  from  a  wide 
variety  of  sources  if  they  are  to  minimize  invest- 
ment losses  in  these  regions.  (See  also  W89-04586) 
(Hammond-PTT) 
W89-04610 

USE  OF  SPONTANEOUS  POTENTIAL  IN  THE 
DETECTION  OF  SUBTERRANEOUS  FLOW 
PATTERNS   IN   AND   AROUND  SINKHOLES, 

Virginia  Military  Inst.,  Lexington.  Dept.  of  Civil 

Engineering. 

R.  A.  Erchul,  and  D.  K.  Butler. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,   Dublin,   OH. 

1986.  p  465-86,  5  fig,  6  tab,  10  ref. 

Descriptors:  "Groundwater  movement,  "Karst  hy- 
drology, "Sinkholes,  "Electric  potential,  "Geo- 
physics, "Virginia,  Flow  pattern,  Subsurface  drain- 
age, Precipitation,  Temperature  effects. 

Spontaneous  Potential  was  effectively  used  in  the 
detection    of    surface^,  and    subsurface    drainage 
around  a  sinkhole.  The  same  Spontaneous  Poten- 
tial technique  was  also  able  to  track  a  subsurface 
drainage  path  for  more  than  600  ft  from  one  sink- 
hole into  another  sinkhole.  Confirmation  of  the 
Spontaneous  Potential  data  was  obtained  by  visual 
observation,    electrical    resistivity    measurements 
and  geological  studies.  The  use  of  this  geophysical 
technique  was  evaluated  in  and  around  sinkholes  in 
a  karst  area  of  west  central  Virginia.  The  Sponta- 
neous Potential  electrode  configuration  consisted 
of  a  double  ring  of  electrodes  circumferentially 
located  around  each  sinkhole.  Two  reference  elec- 
trodes were  used  in  taking  Spontaneous  Potential 
measurements.  One  reference  electrode  was  locat- 
ed outside  the  rings  of  electrodes  and  the  other 
was  located  in  the  center  of  one  of  the  sinkholes. 
Once  a  major  drainage  path  around  the  sinkhole 
was  detected  an  array  of  electrodes  was  used  to 
track  the  drainage  path.   Although   Spontaneous 
Potential  data  varied  significantly  for  individual 
electrodes  during  the  six  month  testing  period,  the 
relative  values  between  electrodes  were  consistent. 
This  was  also  true  if  the  position  of  the  reference 
electrode  was  changed.  It  appeared  that  changes  m 
precipitation   and   temperature   had   the   greatest 
effect  on  the  variation  of  Spontaneous  Potential 
data  over  the  testing  period.  (See  also  W89-04586) 
(Author's  abstract) 
W89-04611 

ASSESSMENT  BY  ELECTRICAL  RESISTIVITY 
METHODS  OF  POTENTIAL  GEOLOGICAL 
HAZARDS  IN  KARSTIC  TERRANES, 

Florida  Univ.,  Gainesville.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  8E. 
W 89-046 12 


USE  OF  GROUND  PENETRATING  RADAR 
TECHNIQUES  TO  AID  IN  THE  DESIGN  OF 
ON-SITE  DISPOSAL  SYSTEMS, 

University  of  Central  Florida,  Orlando. 

For  primary  bibliographic  entry  see  Field  7B. 

W 89-046 13 

FFFECTS  OF  BRINE  ON  THE  CHEMICAL 
OUALITY  OF  WATER  IN  PARTS  OF  CREEK, 
LINCOLN,  OKFUSKEE,  PAYNE,  POTTAWA- 
TOMIE, AND  SEMINOLE  COUNTIES,  OKLA- 
HOMA, 

Geological  Survey,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04614 
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GROUNDWATER  LEVELS  IN  NEBRASKA, 
1984, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

M.  J.  Ellis,  and  D.  T.  Pederson. 

Nebraska  Water  Survey  Paper  Number  59,  June 

1984.  67p,  25  fig,  31  ref. 

Descriptors:  *Water  resources  data,  *Nebraska, 
♦Groundwater  level,  *Data  collections,  Maps,  Hy- 
drographs,  Comparison  studies,  Seasonal  variation, 
Precipitation,  Groundwater  depletion. 

This  31st  annual  report  on  Nebraska's  groundwater 
levels,  summarizes  the  water  level  changes  from 
1983  to  1984  and  shows,  through  the  use  of  maps 
of  the  entire  state  and  of  the  major  areas  of  the 
state,  where  significant  changes  from  estimated 
predevelopment  levels  have  occurred.  Water 
levels  were  higher  in  fall  1984  than  in  fall  1983  in 
over  70%  of  the  observation  wells  measured;  a 
continuation  of  a  general  statewide  trend  since 
1980-1.  In  1984,  levels  were  less  than  3  ft  higher  in 
most  wells  but  were  4  to  more  than  10  ft  higher  in 
some.  The  greatest  water-level  rises  were  in  the 
east-central  and  northeastern  parts  of  the  state 
where  precipitation  was  normal  to  above  normal 
during  the  growing  season.  Levels  mostly  declined 
in  the  south  central,  southwest,  and  Panhandle, 
reflecting  large  irrigation  withdrawals  necessitated 
by  below-normal  precipitation.  Before  develop- 
ment most  groundwater  systems  in  a  state  of  near 
equilibrium  natural  equilibrium  of  groundwater 
systems  has  been  altered  by  (1)  increased  discharge 
from  irrigation  wells,  (2)  recharge  from  infiltration 
of  surface  water  applied  to  irrigated  crops,  (3) 
recharge  resulting  from  deep  percolation  of  seep- 
age from  irrigation  storage  and  distribution  sys- 
tems, (4)  discharge  to  man-made  drains,  and  (5) 
changes  in  land  use  that  affect  the  amount  of 
recharge  an  aquifer  receives.  In  many  parts  of  the 
state,  water-level  fluctuations  resulting  from  natu- 
ral conditions  may  be  either  masked  or  accentuated 
by  water-level  fluctuations  resulting  from  human 
activities.  Because  data  points  on  which  the  maps 
are  based  are  not  evenly  distributed,  some  areas 
may  not  be  delineated  as  precisely  as  others.  (See 
also  W89-04616)  (Lantz-PTT) 
W89-04615 


GROUNDWATER  LEVELS  IN  NEBRASKA, 
1985, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

M.  J.  Ellis,  and  D.  T.  Pederson. 

Nebraska  Water  Survey  Paper  Number  61,  July 

1986.  65p,  17  fig,  32  ref. 

Descriptors:  *Water  resources  data,  *Nebraska, 
*Groundwater  level,  *Data  collections,  Maps,  Hy- 
drographs,  Comparison  studies,  Seasonal  variation, 
Precipitation,  Groundwater  depletion. 

This  32nd  annual  report  on  Nebraska's  groundwat- 
er levels,  summarizes  the  water  level  changes  from 
1984  to  1985  and  the  significant  long-term  changes 
in  water  levels  that  have  resulted  from  human 
activities.  These  water  level  changes  are  shown 
through  the  use  of  maps  and  hydrographs.  Al- 
though water  levels  were  higher  in  fall  1985  than 
in  fall  1984  in  about  70%  of  the  observation  wells 
measured,  distinct  differences  in  water-level 
changes  were  observed  in  different  parts  of  the 
state.  In  the  west  south-central  and  central  parts  of 
the  state,  where  precipitation  was  above  normal 
during  most  of  the  growing  season,  most  water 
levels  were  1  -  2  ft  higher  and  in  a  few  wells  3  -  9  ft 
higher.  Precipitation  was  below  normal  in  the 
southwest,  east  north-central,  and  panhandle 
during  most  of  the  growing  season,  and  most  water 
levels  were  less  than  1  ft  lower.  In  Nebraska, 
where  use  of  water  for  irrigation  causes  the  most 
significant  water-level  fluctuations,  most  observa- 
tion wells  are  measured  in  the  spring  and  in  the 
late  fall.  Spring  measurements  are  useful  in  deter- 
mining amounts  of  groundwater  in  storage  each 
year  before  irrigation  starts.  Fall  measurements  are 
useful  in  evaluating  the  effects  of  annual  water  use 
for  irrigation  and  for  delineating  problem  areas  or 
potential  problem  areas  more  accurately.  Fall 
measurements,  therefore,  are  used  in  this  report  for 
documenting  both  the  annual  and  the  long-term 


changes  in  water  levels.  In  the  summaries  of  water- 
level  changes  in  the  East  South-Central  and  the 
Southwest  Divisions,  changes  between  estimated 
predevelopement  water  levels  and  spring  1985 
levels  are  also  described  because  groundwater  con- 
trol areas  are  located  in  these  divisions.  (See  also 
W89-046 15)  (Lantz-PTT) 
W89-04616 


APPRAISAL  OF  WATER  IN  BEDROCK 
AQUIFERS,  NORTHERN  CASCADE  COUNTY, 
MONTANA, 

Montana  Bureau  of  Mines  and  Geology,  Butte 
K.  R.  Wilke. 

Montana  Bureau  of  Mines  and  Geology  Memoir 
54,  1983.  22p,  3  fig,  5  tab,  2  sheets,  31  ref,  append. 

Descriptors:  *Water  resources  data,  *Data  collec- 
tions, "Montana,  "Aquifers,  "Groundwater  quality, 
"Bedrock,  Mixing,  Dissolved  solids,  Chemical 
analysis,  Minerals. 

Suburban  residential  expansion  of  the  city  of  Great 
Falls  has  resulted  in  an  increased  demand  on  water 
supplies  from  bedrock  aquifers  in  northern  Cas- 
cade County.  Water  levels  in  the  Madison-Swift 
aquifer  and  all  overlying  aquifers,  including  the 
Quaternary  deposits  aquifer,  reflect  unconfined 
(water-table)  conditions  in  the  Great  Falls  vicinity. 
Significant  vertical  interaquifer  mixing  of  water,  as 
well  as  surface  water-groundwater  interchange, 
probably  occurs  in  the  central  part  of  the  study 
area.  The  quality  of  water  varies  among  aquifers 
throughout  the  study  area.  The  ranges  of  dissolved 
solids  concentrations  determined  by  chemical  anal- 
ysis are:  Madison-Swift  aquifer,  about  520  to  1,570 
mg/L;  Morrison  Formation,  908  to  1,480  mg/L; 
Kootenai  Formation,  558  to  1,550  mg/L;  Colorado 
Group,  2,690  and  2,740  mg/L  (two  samples);  and 
unconsolidated  Quaternary  deposits,  383  to  2,060 
mg/L.  The  chemical  quality  of  water  from  the 
Colorado  Group  in  the  western  third  of  the  area 
generally  is  more  mineralized  than  water  from 
aquifers  in  the  rest  of  the  area.  Specific  conduct- 
ance of  water  from  eight  wells  completed  in  the 
Colorado  Group  averages  4,440  micromhos/cm  at 
25  C.  (Lantz-PTT) 
W89-04617 


HYDROGEOLOGY  AND  GEOCHEMISTRY  OF 
THE  UNCONFINED  AQUIFER,  WEST-CEN- 
TRAL AND  SOUTHWESTERN  DELAWARE, 

Delaware  Geological  Survey,  Newark. 
J.  M.  Denver. 

Delaware  Geological  Survey  Report  of  Investiga- 
tions No.  41,  June  1986.  lOOp,  24  fig,  11  tab,  39  ref, 
2  append. 

Descriptors:  "Water  resources  data,  "Geohydro- 
logy,  "Aquifers,  "Geochemistry,  "Water  pollution 
sources,  "Groundwater  quality,  "Delaware,  Chem- 
ical analysis,  Land  use,  Nitrates,  Agriculture,  Fer- 
tilizers, Alkalinity. 

The  unconfined  aquifer  is  the  major  source  of 
water  supply  in  west-central  and  southwestern 
Delaware.  The  aquifer,  which  is  composed  of 
quartz  sand,  gravel,  clay,  and  silt,  ranges  from  land 
surface  to  about  20  feet  below  land  surface.  Analy- 
ses of  water  from  wells  distributed  throughout  the 
area  were  used  to  study  processes  controlling  the 
chemical  quality  of  the  water  in  the  unconfined 
aquifer.  Concentrations  of  the  major  ions  (sodium 
and  bicarbonate)  in  the  groundwater  range  from 
4.4  to  10.0  mg/L  and  from  5.8  to  52.4  mg/L, 
respectively.  Ferrous  iron  may  also  be  a  major  ion 
where  the  aquifer  has  a  reducing  environment. 
Concentrations  of  chemical  constituents  in  the  un- 
confined aquifer  are  naturally  low  and  specific 
conductance  of  the  water  sampled  was  <  100 
microsiemens/cm  at  25  C.  Chemistry  of  water  in 
the  unconfined  aquifer  is  closely  related  to  land 
use.  The  permeability  and  drainage  of  soil  which 
control  redox  potential  near  the  surface  of  the 
aquifer  also  influence  water  chemistry.  Most  of  the 
soils  are  well  drained  so  that  chemical  applied  to 
or  near  the  land  surface  are  carried  rapidly  into  the 
aquifer.  Elevated  concentration  of  nitrate  is  the 
major  water  quality  problem  in  the  oxygenated 
parts  of  the  aquifer.  Agricultural  applications  of 
inorganic  fertilizer  and  manure  are  the  most  wide- 
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spread  sources  of  nitrate.  Leachate  from  animal 
confinement  and  domestic  septic  systems  are  other 
sources  of  nitrate  in  the  water.  Two  characteristic 
trends  in  the  chemistry  of  water  in  the  unconfined 
aquifer  are:  (1)  increasing  alkalinity  with  increasing 
specific  conductance  associated  with  oxygenated 
natural  water  and  reduced  water;  and  (2)  consist- 
ently low  alkalinity  (<  10  mg/L)  over  a  wide 
range  of  specific  conductance  associated  with  oxy- 
genated water  influenced  by  land  use.  (Lantz-PTT) 
W89-04618 


HYDROLOGY  OF  THE  MANOKIN,  OCEAN 
CITY,  AND  POCOMOKE  AQUIFERS  OF 
SOUTHEASTERN  DELAWARE, 

Delaware  Geological  Survey,  Newark. 
A.  L.  Hodges. 

Delaware  Geological  Survey  Report  of  Investiga- 
tions No.  38,  January  1984.  60p,  17  fig,  9  tab,  40 
ref,  2  append. 

Descriptors:  "Aquifers,  "Hydrologic  studies, 
"Delaware,  "Water  resources,  Groundwater 
budget,  Groundwater  level,  Groundwater  re- 
charge, Model  studies,  Hydrologic  models,  Water 
supply,  Groundwater  management. 

Population  and  accompanying  water  use  are  ex- 
pected to  increase  by  34%  in  southeastern  Dela- 
ware between  1975  and  2000.  To  assess  the  capa- 
bility of  the  aquifers  in  that  area  to  supply  the 
required  amount  of  groundwater,  a  study  of  those 
aquifers  was  started  in  1976.  Interpretation  of  geo- 
logic sections  developed  from  drilling  and  geo- 
physical data  showed  that  the  confining  beds  be- 
tween the  Manokin,  Ocean  City,  and  Pocomoke 
aquifers  of  Neogene  age  are  thin  and  discontinuous 
in  some  parts  of  the  area.  Hydrographs  of  water 
levels  in  the  aquifers  show  differential  drawdown 
during  periods  of  heavy  pumping,  but  levels  return 
to  a  common  altitude  during  unstressed  periods.  A 
digital  model  of  this  confined  system  was  devel- 
oped which  included  the  overlying  unconfined  aq- 
uifer (Pleistocene  age),  the  underlying  confined 
aquifer  (middle  Miocene  age),  and  the  confining 
beds  between  these  aquifers.  The  model  was  cali- 
brated under  both  steady-state  and  transient  (1976- 
1979)  conditions  using  historical  pumpage  and 
water  level  data.  The  unconfined  aquifer  was  mod- 
eled as  a  constant  head  source  of  recharge  to  the 
underlying  Manokin,  Ocean  City,  and  Pocomoke 
aquifers.  Where  the  confining  bed  between  these 
aquifers  is  very  thin  or  absent,  water  levels  in  the 
Manokin,  Ocean  City,  and  Pocomoke  system  ap- 
proach the  constant-head  value  specified  for  the 
unconfined  aquifer.  This  precluded  matching  simu- 
lated water  levels  to  observed  water  levels  in  these 
subcrop  areas.  Therefore,  the  model  is  considered 
to  be  untested  and  uncalibrated  where  the  two 
aquifers  are  connected.  The  calibrated  model  was 
used  to  simulate  the  effect  that  increased  pumpage 
would  have  on  water  levels  in  the  Neogene  age 
sands  for  the  period  1980-2004.  A  maximum  de- 
cline in  water  level  of  2.60  feet  resulting  from 
projected  increases  in  pumpage  during  this  period 
is  predicted  to  occur  at  Lewes.  The  decline  would 
induce  movement  of  saltwater  toward  the  Lewes 
well  field  beginning  about  1989.  The  model  sug- 
gests that  there  is  little  potential  for  upward  move- 
ment of  water  through  the  underlying  confining 
bed  (St.  Marys  Formation)  from  deeper  units  as  a 
result  of  projected  pumpage  in  the  Manokin, 
Ocean  City,  and  Pocomoke  aquifers.  (Author's  ab- 
stract) 
W'89-04619 


SINKHOLES  IN  FLORIDA:  AN  INTRODUC- 
TION, 

Florida  Sinkhole  Research  Inst.,  Orlando. 

B.  F.  Beck,  and  W.  C.  Sinclair. 

Florida  Sinkhole  Research  Inst.  Report  No.  85-86- 

4,  1986.  16p. 

Descriptors:  "Sinkholes,  "Geohydrology,  "Sinks, 
"Florida,  "Karst  hydrology,  "Florida,  Groundwat- 
er, Drainage,  Groundwater  movement,  Limestone. 

Florida's  landscape  is  reknown  for  its  myriad  of 
lakes  and  springs.  Many  of  the  smaller  lakes  are 
actually    ancient    sinkholes.    Over    thousands    of 
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years,  erosion  has  changed  the  original  sleep-sided 
funnel  shape  into  a  broad,  shallow  lake  by  cutting 
back  the  sides  and  filling  the  middle  Both  sink- 
holes and  springs  are  a  product  of  a  certain  peculi- 
arity of  the  geology  of  northern  and  central  Flori- 
da. The  landscape  of  much  of  Florida  is  a  karst 
terrain:  a  land  surface  produced  by  water  dissolv- 
ing the  rock,  rather  than  wearing  it  away.  In  a 
karst  terrain,  rain  water  generally  sinks  into  the 
ground  rather  than  running  off  in  streams  and 
rivers.  Rather  than  being  drained  by  a  system  of 
creeks  and  streams  that  join  together  to  feed  a 
river,  a  karst  terrain  is  marked  by  a  series  of 
funnel-shaped  basins  that  drain  rainwater  under- 
ground: sinkholes.  However,  sinkholes  are  only 
one  facet  of  such  a  landscape.  A  karst  terrain  may 
be  likened  to  a  giant  plumbing  network  under  the 
ground.  Water  flows  down  into  this  network 
through  numerous  sinkholes  and  smaller,  still-de- 
veloping cracks  in  the  limestone.  Under  the 
ground,  within  the  limestone,  the  water  reaches  a 
zone  where  all  the  cracks  and  voids  are  already 
filled  with  water.  Here  it  flows  laterally  through 
caves,  enlarged  cracks,  and  irregular  pores,  created 
by  thousands  of  years  of  limestone  dissolution. 
Where  the  limestone  layers  are  exposed  at  a  lower 
level,  water  may  emerge  from  this  flow  system  as 
springs.  The  solution  process  and  how  it  produces 
sinkholes  is  described  in  more  detail  in  Part  I  of 
this  pamphlet,  and  how  these  features  interact  with 
man  and  his  activities  is  the  subject  of  Part  II.  (See 
W89-04621  thru  W89-04622)  (Lantz-PTT) 
W89-04620 


PART  I:  WHAT  ARE  SINKHOLES  AND  HOW 
AND  WHERE  DO  THEY  FORM, 

Geological  Survey,  Tampa,  FL. 

W.  C.  Sinclair. 

IN:  Sinkholes  in  Florida:  An  Introduction.  Florida 

Sinkhole  Research  Inst.  Report  No.  85-86-4,  1986. 

p  1-9,  6  fig,  1  tab. 

Descriptors:  *Sinks,  *Karst  hydrology,  'Florida, 
♦Sinkholes,  *Geohydrology,  Erosion,  Limestone, 
Chemical  reactions,  Groundwater  movement. 
Acidic  water. 

Sinkholes  are  a  geologic  hazard  that  occur  in  areas 
underlain  by  soluble  bedrock  such  as  limestone. 
Sinkholes  are  part  of  the  natural  process  of  erosion 
in  limestone  terrain.  Just  as  rivers  constantly  erode 
the  land  surface  and  carry  away  soil  and  sediment 
a  particle  at  a  time,  so  also  is  limestone  carried 
slowly  away.  But  the  limestone  is  carried  off  in 
chemical  solution,  an  ion  at  a  time,  in  water  that 
moves  through  cavities  and  conduits  in  the  under- 
lying rock.  Sinkholes  occur  in  a  variety  of  shapes 
from  steep-walled  'natural  wells'  to  funnel-shaped 
or  bowl-shaped  depressions.  Shape  or  form  gener- 
ally is  not  an  indication  of  their  mode  ot  occur- 
rence. Sinkholes,  however,  can  be  classified  by 
their  manner  of  origin  as  either  solution  sinkholes 
or  collapse  sinkholes.  The  major  types  of  sinkholes 
are:  (1)  limestone  solution;  (2)  limestone  collapse; 
(3)  cover  subsidence;  and  (4)  cover  collapse.  The 
ultimate  cause  of  collapse  or  subsidence  that  forms 
all  sinkholes  is  solution  of  limestone  by  acidic 
water.  Rainfall  percolating  through  soils  reacts 
with  decaying  vegetation  and  absorbs  carbon  diox- 
ide. As  a  result,  the  water  becomes  a  weak  carbon- 
ic acid  solution.  The  acidic  water  slowly  dissolves 
limestone  as  it  moves  through  pore  spaces  and 
fractures  -enlarging  the  openings  and  developing  a 
network  of  conduits  and  interconnected  cavities 
that  are  capable  of  accepting  increasingly  larger 
volumes  of  water.  (See  also  W89-04620)  (Lantz- 
l'I  I  i 
W89-04621 


PARI  II:  SINKHOLES  AND  MAN, 

a  Sinkhole  Research  Inst.,  Orlando, 
li  1     Heck 
IN  Sinkholes  in  Florida:  An  Introduction   Florida 

Sinkhole  Research  Inst.  Report  No.  85-86-4,  19X6. 
4  fig. 

Descriptor*:   'Karst  hydrology,   'Florida,   *Sink- 
drolog)     Ri  ■ i  develop- 

irage. 

The  fori  inkholes  is  not  simply  a  geologi- 

cal phenomenon,  it  may  al 


man.  When  sinkholes  develop  in  urban  or  suburban 
areas  they  affect  man's  environment.  When  they 
.1  .  Inp  under  homes  and  office  buildings,  they 
may  have  catastrophic  impact  Sinkholes  under 
highways    necessitate   expensive    repairs   and    may 

,  ausi  ai  i  idents  Sinkholes  which  develop  in  waste 

mis  may  cause  serious  groundwater  pol- 
lution Man's  activities  may  actually  trigger  sink- 
hole  development.  They  include  concentrated 
withdrawal  of  water  from  a  limestone  aquifer  thus 
lowering  the  groundwater  pressure;  raising  the 
level  of  shallow  groundwater  or  artificially  pon- 
dering surface  water;  construction  activities  that 
intercept  drainage  from  a  large  area  and  concen- 
trate the  infiltration  of  this  drainage  at  one  place; 
as  well  as  construction  of  new  water  wells.  In  most 
cases  it  can  be  related  to  some  type  of  activity 
which  increases  both  the  infiltration  into  the  lime- 
stone aquifer  and  the  accompanying  down  washing 
of  overlying  sediment.  (See  also  W89-04620) 
(Lantz-PTT) 
W89-04622 


HYDROGEOLOGY  OF  THE  GORDON  AQUI- 
FER SYSTEM  OF  EAST-CENTRAL  GEORGIA, 

Geological  Survey,  Atlanta,  GA. 

R.  Brooks,  I.  S.  Clarke,  and  R.  E.  Faye. 

Georgia  Geologic  Survey  Information  Circular  75, 

1985.  41p,  18  fig,  2  tab,  2  plates,  67  ref,  2  append. 

Descriptors:  'Water  resources  data,  'Geohydro- 
logy,  'Gordon  Aquifer,  Georgia,  Aquifers, 
Groundwater  budget,  Water  use,  Groundwater  re- 
charge, Precipitation,  Calcium  bicarbonate,  Water 
quality.  Groundwater  quality. 

Interlayered  sand,  silt,  and  clay  of  middle  Eocene 
to  late  Paleocene  age  in  east-central  Georgia  form 
the  Gordon  aquifer  system  which  ranges  in  thick- 
ness from  about  20  to  180  ft.  Estimated  transmissi- 
vities  range  from  620  to  13,000  sq  ft/day.  During 
1980,  approximately  24  million  gpd  (gallons  per 
day)  was  withdrawn  from  the  Gordon  aquifer 
system,  of  which  about  70%  was  used  for  irriga- 
tion. Water  levels  in  the  aquifer  throughout  the 
study  area  generally  showed  little  change  during 
1934-68;  however,  during  1969-81,  local  declines  as 
great  as  33  ft  have  occurred  in  areas  of  increased 
irrigation  or  large  scale  municipal  and  industrial 
pumping.  The  Gordon  aquifer  system  is  recharged 
by  precipitation  in  the  outcrop  area  and  in  inter- 
stream  drainage  divides  in  and  near  the  outcrop 
area,  and  by  leakage  through  adjacent  confining 
units.  Discharge  from  the  aquifer  occurs  predomi- 
nantly as  flow  into  streams  or  as  leakage  into 
underlying  and  overlying  units.  Water  from  the 
Gordon  aquifer  system  is  generally  a  calcium  bi- 
carbonate type  that  ranges  from  soft  to  hard,  and 
in  most  areas  has  constituent  concentrations  that 
are  within  the  Georgia  Environmental  Protection 
Division  recommended  drinking  water  standards. 
(Author's  abstract) 
W89-04623 


HYDROGEOLOGY  OF  THE  DUBLIN  AND 
MIDVILLE  AQUIFER  SYSTEMS  OF  EAST- 
CENTRAL  GEORGIA, 

Geological  Survey,  Atlanta,  GA. 

J.  S.  Clarke,  R.  Brooks,  and  R.  E  Faye. 

Georgia  Geologic  Survey  Information  Circular  74, 

1985  62p,  28  fig,  60  ref,  2  append. 

Descriptors:  'Water  resources  data,  'Geohydro- 
logy,  *Midville  Aquifer,  'Dublin  Aquifer,  'Geor- 
gia, 'Aquifers.  Groundwater  budget,  Water  use, 
Groundwater  recharge.  Precipitation,  Calcium  bi- 
carbonate, Water  quality,  Groundwater  quality. 
Permeability  coefficient,  Iron,  Transmissivity. 

During   1980,  an  estimated  121  million  gallons  of 
r  per  day  was  pumped  in  a  26-county  area  in 
east-central  Georgia  from  sand  aquifers  of  Paleo- 
d    Late  Cretaceous  age.   Maximum  with- 
drawals were  at  the  kaolin  mining  and  processing 
centers    in    ["wiggs,   Wilkinson,   and    Washington 
i  ounties,    where    water    levels    have    declined    as 
much  as  SO  ft  since  1944-50.  In  the  southern  two- 
thirds  of  the  study  area,  water  levels  have  shown 
!   mgi     Declining  water  levels  and 
m     lor     groundwater     have 
.;  of  groundwater 


supplies  This  report  defines  the  areal  extent  and 
describes  the  geohydrology  of  the  Paleocene- 
Upper  Cretaceous  aquifers  of  east-central  Georgia, 
and  evaluates  the  effects  of  man  on  the  groundwat- 
er flow  system.  Geohydrologic  data  from  four  test 
wells  indicate  that  the  aquifers  consist  of  alternat- 
ing layers  of  sand  and  clay  that  are  largely  of 
deltaic  origin.  In  the  northern  third  of  the  study 
area,  the  confining  unit  between  the  Dublin  and 
Midville  aquifer  systems  is  absent  and  the  aquifer 
systems  combine  to  form  the  Dubhn-Midville  aqui- 
fer system.  The  aquifer  systems  range  in  thickness 
from  80  to  645  ft  and  their  transmissivities  range 
from  800  to  39,000  sq  ft/day.  The  hydraulic  con- 
ductivity ranges  from  15  to  530  ft/day.  Wells  yield 
as  much  as  3,400  gpm  (gallons  per  minute).  Chemi- 
cal analyses  of  water  from  49  wells  indicate  that 
water  from  both  aquifer  systems  is  of  good  quality 
except  in  the  central  part  of  the  study  area,  where 
iron  concentrations  are  as  high  as  6,700  micro- 
grams/L  and  exceed  the  300  micrograms/L  rec- 
ommended limit  for  drinking  water.  The  principal 
recharge  to  the  aquifer  systems  is  from  precipita- 
tion that  occurs  within  and  adjacent  to  the  outcrop 
areas.  The  principal  discharge  is  to  streams  in  the 
outcrop  area.  (Author's  abstract/ 
W89-04624 


GEOLOGY  FOR  PLANNING  IN  BOONE  AND 
WINNEBAGO  COUNTIES, 

Illinois  State  Geological  Survey  Div„  Champaign. 
R.  C.  Berg,  J.  P.  Kempton,  and  A.  N.  Stecyk. 
Illinois  State  Geological  Survey  Division  Circular 
531,    1984.   69p,   21   fig,   7  tab,   3  plates,   94  ref, 
append. 

Descriptors:  'Geologic  data,  'Geohydrology, 
•Aquifers,  'Boone  County,  'Winnebago  County, 
'Illinois,  Path  of  pollutants,  Groundwater  quality, 
Water  pollution  sources,  Waste  disposal,  Sand, 
Gravel,  Groundwater  movement. 

This  report  provides  comprehensive  information 
on   the  geology,   geohydrology,   and  mineral  re- 
sources of  Boone  and  Winnebago  Counties  for  use 
in  resource-based  land-use  planning  and  develop- 
ment.  Data  on   the   composition,    thickness,    and 
regional  distribution  of  glacial  drift  and  bedrock 
materials  were  used  to  construct  maps  of:  geologic 
materials  to  a  depth  of  20  ft;  bedrock  topography; 
drift   thickness;   major  terrains;   and   glacial   drift 
aquifers.   Because  contamination  of  aquifers  is  a 
serious  concern  in  some  areas  of  the  two  counties, 
a  major  focus  of  this  study  is  on  interpreting  data 
critical  to  the  selection  of  suitable  areas  for  munici- 
pal waste  disposal  and  prevention  of  contamination 
from  existing  municipal   landfills  and  septic  sys- 
tems. Interpretive  maps  accompanying  the  text:  (1) 
rate  geological  sequences  on  their  capacity  to  pro- 
tect aquifers  and  surface  water  from  contamination 
by  land  burial  of  municipal  wastes,  septic  system 
disposal,  and  surface  spreading  of  wastes  and  agri- 
cultural chemicals;  (2)  geologic  sequences  on  their 
suitability  for  general  construction;  and  (3)  delin- 
eate resources  of  sand,  gravel,  peat,  and  dolomite. 
Areas  in  which  aquifer  contamination  from  waste 
disposal  and  other  land-use  practices  is  most  likely 
to  occur  are  those  in  which  sand  and  gravel  and/or 
permeable  creviced  bedrock   are  at  or  near  the 
surface.   Areas  having   the   lowest   contamination 
potential  are  underlain  by  thick  (20  ft  or  more) 
deposits   of  fine-grained   glacial   till.   Areas   most 
favorable  for  general  construction  are  well-drained 
locations    in    major    river    valleys    and    terrace 
outwash  plains;  areas  least  favorable  for  construc- 
tion  are   scattered   throughout   both   counties   on 
poorly  drained  land  having  low  bearing  capacities 
and  on  uplands  and  slopes  in  northwestern  Winne- 
bago  County   where   the   drift    is   thin   over   the 
bedrock.   Extensive  deposits  of  sand  and   gravel 
occur  in  the  major  bedrock  valleys.  Dolomite  de- 
posits   underlie    all    the    uplands    of   Winnebago 
County  and  most  of  Boone  County,  but  extraction 
costs  are  prohibitive  where  overburden  is  thick. 
High-grade  dolomite  with  relatively  thin  overbur- 
den is  found   in  eastern  Winnebago  County   and 
southwestern   Boone  County.   (Author's  abstract) 
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WATER  CYCLE— Field  2 


ELECTRIC  EARTH  RESISTIVITY  SURVEY  OF 
THE  MACON-TAYLORVILLE  RIDGED-DRIFT 
AQUIFER, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
P.  C.  Heigold,  V.  L.  Poole,  K.  Cartwright,  and  R. 
H.  Gilkeson. 

Illinois  State  Geological  Survey  Circular  533, 
1985.  23p,  10  fig,  11  ref.  append. 

Descriptors:  *Glacial  aquifers,  *Glacial  drift, 
'Aquifers,  'Resistivity,  'Illinois,  Geochemistry, 
Permeability  coefficient,  Electric  properties, 
Groundwater  level,  Pump  tests,  Geophysics. 

Between  the  towns  of  Macon  and  Taylorville  in 
central  Illinois  lies  a  ridge  that  is  part  of  a  system 
of  ridges  and  knolls  largely  composed  of  sand  and 
gravel.  This  ridge  contains  an  important  aquifer. 
An  extensive  electrical  earth  resistivity  survey  was 
conducted  over  the  ridged-drift  aquifer.  Inversion 
of  the  resistivity  data  provided  information  con- 
cerning aquifer  thickness  and  aquifer  resistivity. 
This  information,  along  with  pump  test  data  along 
the  aquifer,  indicated  a  direct  and  geometric  rela- 
tionship between  aquifer  resistivity  and  hydraulic 
conductivity.  As  a  result,  it  was  possible  to  better 
define  the  boundaries  and  water-producing  capa- 
bilities of  the  aquifer.  (Author's  abstract) 
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HYDROGEOLOGY  OF  THE  UPPER  CHESA- 
PEAKE BAY  AREA,  MARYLAND,  WITH  EM- 
PHASIS ON  AQUIFERS  IN  THE  POTOMAC 
GROUP, 

Maryland  Geological  Survey,  Baltimore. 
E.  G.  Otton,  and  R.  J.  Mandle. 
Maryland  Geological  Survey  Report  of  Investiga- 
tions No.   39,   1984.   62p,    19  fig,    11   tab,  33  ref. 

Descriptors: -'Water  resources  data,  'Maryland, 
'Geohydrology,  'Chesapeake  Bay,  'Aquifers,  Hy- 
drologic  studies,  Test  wells,  Boreholes,  Transmissi- 
vity,  Sand,  Geophysics,  Electrical  properties,  Dis- 
solved solids,  Chlorides,  Chemical  analysis, 
Groundwater  recharge. 

To  gain  a  better  understanding  of  the  groundwater 
hydrology  of  aquifers  in  the  Potomac  Group  on 
Maryland's  Eastern  Shore,  six  test  holes  were 
drilled  through  the  Coastal  Plain  deposits  in  Cecil 
and  Kent  Counties.  A  similar  test  hole  was  drilled 
in  Queen  Annes  County  near  Chestertown,  Mary- 
land, before  the  beginning  of  this  study.  At  each 
test  site  the  Coastal  Plain  sediments  were  penetrat- 
ed to  crystalline  basement  rock,  the  altitude  of 
which  ranges  from  1,121  feet  below  sea  level  at 
Stillpond  Neck  to  2,059  feet  below  sea  level  at 
Massey,  Maryland.  Thickness  of  the  Potomac 
Group  ranges  from  1,038  feet  at  Stillpond  Neck  to 
1,538  feet  at  Massey.  Sand-percentage  and  total 
sand-thickness  maps  show  that  the  sand  percentage 
of  the  Potomac  Group  decreases  with  distance 
from  the  Fall  Line,  whereas  total  sand  thickness 
increases.  Transmissivity  and  sand-unit  thickness 
and  sand  percentage  seem  to  be  directly  related. 
Most  areas  of  reported  high  transmissivity  are 
nearer  to  the  Fall  Line,  where  sand  percentages 
are  highest  and  individual  sand  units  are  generally 
thickest.  Analyses  of  multi-point  electric  logs  sug- 
gest that  brackish  water  is  present  in  the  Potomac 
Group  at  the  Coast  Guard  Station  on  Stillpond 
Neck  and  the  towns  of  Fairlee,  Kennedyville,  and 
Massey.  Subsequent  chemical  analyses  from  Still- 
pond Neck  and  Fairlee  showed  chloride  and  dis- 
solved solids  concentrations  of  1,000  and  1,800 
mg/L,  and  950  and  1,990  mg/L,  respectively.  The 
relatively  high  chloride  concentration  in  the 
aquifers  of  the  Potomac  Group  is  attributed  to  sea 
water  intrusion.  A  geohydrologic  cross-section 
shows  that  water  enters  the  aquifers  in  the  Poto- 
mac Group  west  of  Chesapeake  Bay  and  dis- 
charges to  the  Bay  and  its  saline  estuaries.  There 
does  not  seem  to  be  a  significant  component  of 
flow  under  Chesapeake  Bay  to  the  Delmarva  Pe- 
ninsula, except  perhaps  in  the  deepest  aquifers.  On 
the  Delmarva  Peninsula,  water  largelv  recharges 
the  aquifers  of  the  Potomac  Group  through  over- 
lying formations  on  the  upper  end  of  the  Peninsula. 
It  then  appears  to  move  laterally  through  the 
aquifers,  then  upward  through  overlying  forma- 
tions and  discharges  to  the  Chesapeake  Bay  and 
Delaware  Bay.  (Author's  abstract) 
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EVALUATION  OF  THE  WATER-SUPPLY  PO- 
TENTIAL OF  AQUIFERS  IN  THE  POTOMAC 
GROUP  OF  ANNE  ARUNDEL  COUNTY, 
MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 
For  primary  bibliographic  entry  see  Field  4B. 
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GROUND-WATER  AND  SURFACE-WATER 
DATA  FOR  FREDERICK  COUNTY,  MARY- 
LAND, 

Maryland  Geological  Survey,  Baltimore. 
For  primary  bibliographic  entry  see  Field  7C. 
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GROUNDWATER  RESOURCES  OF  THE  BER- 
WICK-BLOOMSBURG-DANVILLE  AREA, 

EAST-CENTRAL  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

J.  H.  Williams,  and  D.  A.  Eckhardt. 
Pennsylvania  Geological  Survey  Water  Resources 
Report  61,  1987.  76p,  19  fig,  24  tab,  1  plate,  23  ref. 

Descriptors:  'Water  resources  data,  'Geohydro- 
logy, 'Groundwater  budget,  'Groundwater  qual- 
ity, 'Water  supply,  Pennsylvania,  Geochemistry, 
Hydrologic  studies,  Aquifers,  Groundwater  qual- 
ity, Calcium. 

The  area  of  investigation  is  in  the  valley  of  the 
North  Branch  Susquehanna  River  and  surrounding 
uplands,  and  occupying  parts  of  Columbia,  Lu- 
zerne, Montour,  and  Northumberland  Counties  in 
east-central  Pennsylvania.  The  bedrock  underlying 
the  area  is  of  Silurian,  Devonian,  and  Mississippian 
age  and  includes  gradational  sequences  of  noncar- 
bonate  and  carbonate  lithologies.  The  bedrock 
aquifers  have  a  strong  directional  permeability 
along  bedding  strike.  The  development  of  second- 
ary permeability  is  largely  controlled  by  the 
amount  of  calcareous  material  in  an  aquifer,  and 
the  carbonate  rock  of  the  Keyser  and  Tonoloway 
Formations  is,  accordingly,  the  most  productive 
bedrock  aquifer.  The  most  extensive  stratified  de- 
posit is  the  sand  and  gravel  outwash  of  late  Wis- 
consinan  age  that  occupies  the  Susquehanna  River 
and  Fishing  Creek  valleys.  Because  of  its  high 
primary  permeability,  the  glacial-outwash  aquifer 
has  a  great  capacity  to  receive,  store,  and  transmit 
water.  Well  yields  for  the  aquifers  were  estimated 
from  data  on  specific  capacity,  depth  to  water- 
bearing zones,  and  water  levels.  The  median  esti- 
mated well  yields  for  the  aquifers  range  from  5 
gpm  (gallons/minute)  for  the  Trimmers  Rock  For- 
mation to  190  gpm  for  glacial  outwash.  The  results 
of  139  chemical  analyses  show  that  groundwater 
chiefly  is  the  calcium  bicarbonate  type.  Most 
groundwater  tapped  by  wells  is  usable  for  domes- 
tic supply  and  human  consumption,  although  hard- 
ness, iron,  manganese,  and  hydrogen  sulfide  gas 
that  exceed  maximum  recommended  concentra- 
tions may  cause  problems  locally.  Water  from 
aquifers  containing  carbonate  rock  generally  is 
hard  to  very  hard.  Iron  concentrations  that  exceed 
300  micrograms/L  were  observed  in  46%  of  the 
wells  sampled  and  manganese  concentrations  that 
exceed  50  micrograms/L  were  observed  in  40%  of 
the  wells.  Hydrogen  sulfide  gas  was  detected  in 
9%  of  the  wells  sampled.  Problems  with  concen- 
trations that  exceed  recommended  limits  for  these 
constituents  are  more  common  in  groundwater 
from  the  Devonian  rocks  that  contain  black  shale, 
although  excess  manganese  also  is  a  common  prob- 
lem in  the  glacial-outwash  aquifer.  (Lantz-PTT) 
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GROUNDWATER     LEVELS     IN     NEBRASKA 
1986, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

M.  J.  Ellis,  and  V.  H.  Dreeszen. 

Nebraska  Water  Survey  Paper  Number  62,  July 

1987.  68p,  24  fig,  2  tab,  3  ref. 

Descriptors:  'Water  resources  data,  'Data  collec- 
tions, 'Groundwater  level,  'Nebraska,  'Hydrolog- 


Groundwater — Group  2F 

ic  studies,  Hydrologic  data,  Hydrographs,  Precipi- 
tation, Groundwater  depletion,  Water  level. 

In  1930  the  Conservation  and  Survey  Division  of 
the  University  of  Nebraska  and  the  U.S.  Geologi- 
cal Survey  began  a  cooperative  water  level  meas- 
urement program  to  observe  and  document,  on  a 
continuing  basis,  the  fluctuations  in  groundwater 
levels  throughout  Nebraska.  This  program  in- 
cludes evaluation  of  the  adequacy  and  accuracy  of 
the  water  level  information  collected  and  provides 
a  means  for  its  storage,  retrieval,  and  dissemination 
in  a  readily  understandable  format.  This  33rd 
annual  report  on  Nebraska's  groundwater  levels, 
summarizes  the  water  level  changes  from  1986  to 
1987  and  the  significant  historic  changes  in  water 
levels,  shown  through  the  use  of  maps  and  hydro- 
graphs.  Thirty-eight  agencies  collected  water-level 
measurements  that  serve  as  basic  data  for  this 
report.  Measurements  were  made  in  more  than 
3,600  observation  wells.  Water  levels  rose  in  more 
than  two-thirds  of  Nebraska's  observation  wells  in 
1986,  however,  water  levels  averaged  slightly  less 
than  1  foot  lower  last  year  in  the  Southwest  Divi- 
sion. Annual  precipitation  during  1986  was  above 
normal  in  all  of  Nebraska's  climate  divisions  except 
the  Southwest  and  South-Central  Divisions.  Ne- 
braska's largest  use  of  groundwater  during  1986 
was  that  pumped  by  the  state's  registered  irrigation 
wells.  Estimated  at  5.8  million  acre-feet,  this 
amount  of  groundwater  was  about  14  times  the 
amount  pumped  for  domestic,  livestock,  municipal, 
industrial,  and  other  uses.  During  1986,  however, 
only  97  new  irrigation  wells  were  drilled  in  Ne- 
braska. The  last  year  in  which  fewer  new  irrigation 
wells  were  drilled  was  1934.  (Lantz-PTT) 
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POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  GEORGIA, 
MAY    1985,    AND    WATER-LEVEL    TRENDS, 

1980-85, 

Georgia  Dept.  of  Natural  Resources,  Atlanta. 
J.  S.  Clarke. 

Georgia  Geologic  Survey  Hydrologic  Atlas  16, 
1987.  lp,  14  fig,  lmap,  15  ref. 

Descriptors:  'Water  resources  data,  'Georgia, 
'Maps,  'Groundwater  level,  'Floridan  Aquifer, 
'Data  collections,  Groundwater  budget,  Potentio- 
metry,  Groundwater  recession,  Maps,  Water  level, 
Alabama,  South  Carolina,  Florida,  Aquifers. 

The  Floridan  aquifer  system  (formerly  the  princi- 
pal artesian  aquifer)  is  the  main  source  of  ground- 
water in  the  Coastal  Plain  of  Georgia.  About  600 
Mgal/d  (million  gallons  per  day)  is  withdrawn 
from  the  upper  part  of  the  aquifer  system  (Upper 
Floridan  Aquifer)  in  Georgia,  mostly  for  industrial 
use  and  for  irrigation.  As  a  result  of  this  pumping, 
large  cones  of  depression  in  the  potentiometric 
surface  have  formed  at  Savannah,  Brunswick, 
Jesup,  and  St.  Marys,  Ga.-Fernandina  Beach,  Fla. 
Declining  water  levels  in  these  and  other  areas 
have  caused  concern  over  protection  of  the 
groundwater  resource.  To  monitor  water  level 
fluctuations  and  trends  in  the  Floridan  and  in  other 
aquifers,  the  U.S.  Geological  Survey,  in  coopera- 
tion with  the  Georgia  Department  of  Natural  Re- 
sources, Environmental  Protection  division,  Geo- 
logic Survey  Branch,  and  other  State  and  local 
agencies,  operates  a  network  of  approximately 
1,700  water  level  monitoring  wells,  including  149 
equipped  with  continuous  water  level  recorders. 
This  report  depicts  and  describes  the  potentiome- 
tric surface  of  the  Upper  Floridan  aquifer  in  Geor- 
gia for  May  1985.  The  potentiometric  surface, 
which  represents  the  altitude  at  which  water 
would  have  stood  in  tightly  cased  wells  that  tap 
the  aquifer,  was  constructed  from  water  level  and 
pressure  measurements  made  in  more  than  1,000 
wells  in  Georgia  and  adjacent  parts  of  Alabama, 
South  Carolina,  and  Florida  during  May  13-24, 
1985.  The  report  also  discusses  water  level  fluctua- 
tions and  trends  in  the  Upper  Floridan  aquifer  in 
different  parts  of  the  State  for  1980-85.  (Lantz- 
PTT) 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

STRATIGRAPHY,  HYDROGEOLOGY,  AND 
WATER  CHEMISTRY  OF  THE  CRETACEOUS 
AQUIFERS  OF  THE  WALDORF/LA  PLATA 
AREA,  CHARLES  COUNTY,  MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 

J.  M.  Wilson. 

Maryland   Geological   Survey  Open   File   Report 

No.  86-02-2,  1986.  66p,  9  fig,  5  tab,  1  plate,  39  ref,  5 

append. 

Descriptors:  *Charles  County,  *Water  resources 
data,  'Data  collections,  *Geohydrology,  'Water 
quality,  'Aquifers,  'Stratigraphy,  'Maryland, 
Wells,  Hydrologic  studies,  Transmissivity,  Perme- 
ability coefficient,  Groundwater  quality,  Hydrogen 
ion  concentration,  Dissolved  solids,  Storage  coeffi- 
cient, Hydraulic  conductivity. 

Test  well  Ch-Bf  146  was  drilled  to  1,650  ft  below 
land  surface  to  explore  and  evaluate  the  Patapsco 
Formation   aquifers  deeper   than    1,000   ft   in   the 
Waldorf/La  Plata  area  of  Charles  County,  Mary- 
land  The  test  hole  penetrated  two  major  aquifer 
systems  above  a  depth  of   1,000  ft  and  another 
major  aquifer  system  and  aquifer  below  1,000  ft. 
The  deepest  aquifer  system  found  in  the  test  drill- 
ing, the  Lower  Patapsco  aquifer  system,  is  com- 
prised of  a  group  of  sands  which  lie  between  1,140 
ft  and  the  base  of  the  Patapsco  Formation  at  1,417 
ft.  The  Waldorf  aquifer  system,  overlies  the  Upper 
Patapsco  aquifer  system  and  includes  sands  in  the 
Waldorf/La  Plata  area  that  are  referred  to  as  the 
'Magothy  aquifer'  by  other.  At  the  test  well  site, 
the  Waldorf  aquifer  system  consists  solely  of  sandr. 
in  the  Magothy  and  Monmouth  Formations.  The 
three  major  aquifer  systems  and  the  Middle  Pataps- 
co aquifer  are  correlative  along  the  regional  strike 
for  at  least  10  miles  in  the  Waldorf/La  Plata  area. 
Correlations  of  geophysical  logs  indicate  that  indi- 
vidual sands  15  to  25  ft  thick  can  be  traced  be- 
tween wells.  Geophysical  log  correlations  also  in- 
dicate that,  at  some  well  sites,  the  Waldorf  aquifer 
system  and  the  Upper  Patapsco  aquifer  system  are 
in  sand-on-sand  contact  and  function  as  one  major 
hydrologic  system  at  these  sites.  A  production  well 
(Ch-Bf  147)  was  drilled  at  the  site  of  the  test  well 
(Ch-Bf  146).  The  initial  static  water  level  of  these 
aquifers  was  9.8  ft  below  sea  level.  Evaluation  of 
the  24-hr  pumping  test  of  Ch-Bf  147  resulted  in  a 
transmissivity  of  14,000  gpd/ft  (gallons  per  day  per 
foot)  for  the  first  2  hours  of  the  test  and  7,300  gpd/ 
ft  for  the  remainder  of  the  test.  The  decrease  of 
6,700  gpd/ft  in  the  transmissivity  indicates  that  the 
well's  expanding  cone  of  depression  intersected  a 
transmissivity  boundary  after  2  hours  of  pumping. 
The  Patapsco  sands  tested  in  Ch-Bf  147  "have  a 
storage  coefficient  of  0.0016.  The  hydraulic  con- 
ductivity of  the  producing  sands  in  Ch-Bf  147  is 
127  gpd/sq  ft.  The  quality  of  groundwater  frcm 
the  Lower  Patapsco  aquifer  system  and  the  Middle 
Patapsco  aquifer  is  suitable  for  most  purposes.  The 
water  is  nearly  neutral  (pH   =   7.4),  low  in  dis- 
solved solids  (about  200  mg/L),  low  in  specific 
conductance,  slightly  warm  (22  C),  very  soft,  natu- 
rally fluoridated,  and  moderately  high  in  dissolved 
silica.  (Lantz-PTT) 
W89-04642 


gional  groundwater  flow  syUem.  A  local,  overly- 
ing groundwater  system  in  the  alluvium  east  of 
Mud  Lake  annually  leaks  about  113,000  acre-ft  of 
recharge  to  the  regional  aquifer.  About  143, 'XX) 
acres  of  agricultural  land  present  within  the  study 
are  irrigated  from  local  and  regional  groundwater 
resources  and  from  surface  water.  A  numerical 
groundwater  How  model  was  calibrated  to  deter- 
mine variations  in  transmissivity  and  storage  coeffi- 
cient. Calibration  was  based  on  hydrologic  data 
collected  from  April,  1980  through  March,  1981; 
included  were  several  determinations  of  the  water 
table  based  on  depth  to  water  measurements.  A 
band  of  steep  hydraulic  gradients  transects  the 
study  area  and  coincides  with  a  band  of  relatively 
low  transmissivities,  <  40,000  sq  ft/d.  Transmissi- 
vitic  s  in  the  remainder  of  the  area  generally  exceed 
1,000,000  sq  ft/d.  Refined  calibration  of  the  storage 
coefficient  was  not  possible  in  some  areas  due  to 
little  change  in  water  levels  during  the  calibration 
period.  A  20-year  simulation  of  current  irrigation 
practices  under  normal  hydrologic  conditions  pre- 
dicts a  general  decline  in  groundwater  levels.  Sim- 
ulation of  a  hypothetical  increase  in  water  use  for 
irrigation  predicts  an  additional  decline  of  as  much 
as  80  feet.  Simulation  of  186,000  acre-ft  of  artificial 
recharge  biennially  results  in  a  groundwater 
mound  reaching  a  maximum  height  of  40  ft.  Such  a 
rise  could  cause  temporary  flooding  of  depressions 
in  the  vicinity  of  the  recharge.  (Author's  abstract) 
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WATER    RESOURCES    OF   THE    BIG    HOLE 
BASIN,  SOUTHWESTERN  MONTANA, 

Montana  Bureau  of  Mines  and  Geology,   Butte. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-04645 

WATER     RESOURCES     OF     LAKE     CREEK 
VALLEY,  NORTHWESTERN  MONTANA, 

Montana   Bureau  of  Mines  and  Geology,   Butte. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-04646 


APPLICATION  OF  A  NUMERICAL  GROUND- 
WATER FLOW  MODEL  TO  THE  MUD  LAKE 
AREA  IN  SOUTHEASTERN  IDAHO, 

Idaho  Water  and  Energy  Resources  Research 
Inst.,  Moscow 

G.  S.  Johnson,  C.  E.  Brockway,  and  S.  P.  Luttrell. 
Idaho  Water  Resources  Research  Institute  Techni- 
cal Completion  Report,  December  1984.  60p,  27 
fig,  2  tab,  25  ref.  Contract  14-08-0001-A-0016. 

Descriptors:  'Groundwater  movement,  'Model 
studies,  Idaho,  Mathematical  models.  Aquifers, 
Ciroundwater  budget,  Groundwater  recharge, 
Transmissivity,  Hydrologic  studies.  Simulation 
analysis,  Groundwater  management,  Irrigation. 

The  regional  Snake  Plain  aquifer  is  the  primary 
viurce  of  groundwater  throughout  the  eastern 
Snake  River  Plain  including  the  Mud  Lake  area, 
firoundwater  flow  from  mountain  valleys  to  the 
north  ol  the  Mud  Lake  area  annually  supply  about 
247,000  acre-ft  of  recharge  to  the  regional  aquifer 
( .roundwater  exits  the  Itud  "-  ,<  in  a  southwester- 
ly direction  as  part  ol   the  Snake  River   Plain  rc- 


RECORDS  OF  GROUND-WATER  RECHARGE, 
DISCHARGE,  WATER  LEVELS,  AND  CHEMI- 
CAL QUALITY  OF  WATER  FOR  THE  ED- 
WARDS AQUIFER  IN  THE  SAN  ANTONIO 
AREA,  TEXAS,  1934-80. 

Edwards  Underground  Water  District,  San  Anto- 
nio, TX. 
Bulletin  40,  October  1982.  128p,  4  fig,  9  tab,  89  ref. 

Descriptors:  'Water  resources  data,  'Groundwater 
recharge,  'Texas,  'San  Antonio,  'Groundwater 
level,  'Groundwater  quality,  'Edwards  Aquifer, 
Data  collections,  Recharge,  Water  Quality. 

The  average  annual  groundwater  recharge  to  the 
Edwards  aquifer  in  the  San  Antonio  area,  Texas, 
from  1934  through  1980,  was  594,000  acre-ft.  The 
recharge  during  1980  was  406,400  acre-ft.  A  maxi- 
mum annual  recharge  of  1,71 1,200  acre-ft  occurred 
during  1958,  and  a  minimal  annual  recharge  of 
43,700  acre-ft  occurred  during  1956.  The  estimated 
annual  discharge  by  wells  and  springs  during  1980 
was  819,400-acre-ft.  A  maximum  annual  discharge 
of  960,900  acre-ft  occurred  during  1977,  and  a 
minimum  annual  discharge  of  388,800  acre-ft  oc- 
curred during  1955.  The  annual  discharge  by  wells 
was  491,100  acre-ft  during  1980,  which  is  a  record 
high  for  1934-80.  Although  water  levels  in  many  of 
the  wells  in  the  Edwards  aquifer  fluctuated  near 
the  midpoint  between  record  high  and  low  levels 
during  the  last  6  months  of  1980,  the  volume  of 
groundwater  in  storage  in  the  aquifer  was  above 
average.  Analyses  of  water  samples  from  61  wells 
and  3  springs  show  that  the  water  is  of  a  signifi- 
cantly belter  quality  than  the  level  established  for 
public  water  systems.  (Author's  abstract) 
W89-04649 

RECORDS  OF  GROUND-WATER  RECHARGE, 
DISCHARGE,  WATER  LEVELS,  AND  CHEMI- 
CAL QUALITY  OF  WATER  FOR  THE  ED- 
WARDS AQUIFER  IN  THE  SAN  ANTONIO 
AREA,  TEXAS,  1934-81. 

Edwards  Underground  Water  District,  San  Anto- 
nio, IX. 


bulletin  41,  February  1984.  1 35p.  4  fig,  9  tab,  64 
ref. 

Descriptors  'Water  resources  data.  'Iexas. 
•Groundwater  recharge,  'Groundwater  level, 
•Groundwater  quality,  'Edwards  Aquifer,  'Data 
collections,  San  Antonio,  Recharge,  Water  Qual- 
ity. 

The  average  annual  groundwater  recharge  to  the 
Edwards  aquifer  in  the  San  Antonio  area,  Texas, 
from  1934  through  1981,  was  612,400  acre-ft.  The 
recharge  in  1981  was  1,448,400  acre-ft,  which  is 
the  third  highest  annual  recharge  since  1934.  A 
maximum  annual  recharge  of  1,711,200  acre-ft  oc- 
curred in  1958,  and  a  minimum  annual  recharge  of 
43,700  acre-ft  occurred  in  1956.  The  calculated 
annual  discharge  by  wells  and  springs  in  1981  was 
794,400  acre-ft.  Annual  discharge  by  wells  and 
springs  ranged  from  a  maximum  of  960,900  acre-ft 
in  1977  to  a  minimum  of  388,800  acre-ft  in  1955. 
The  annual  discharge  by  wells  was  387,100  acre-ft 
in  1981.  Although  water  levels  in  many  of  the 
wells  in  the  Edwards  aquifer  fluctuated  near  the 
midpoint  between  record  high  and  low  levels 
during  the  first  5  months  of  1981,  the  volume  of 
groundwater  in  storage  in  the  aquifer  was  above 
average  for  most  of  the  year.  Analyses  of  water 
samples  from  56  wells  and  3  springs  show  that  the 
water  is  of  a  significantly  better  quality  than  the 
level  established  for  public  water  systems.  (Au- 
thor's abstract) 
W89-04650 

RECORDS  OF  GROUND-WATER  RECHARGE, 
DISCHARGE,  WATER  LEVELS,  AND  CHEMI- 
CAL QUALITY  OF  WATER  FOR  THE  ED- 
WARDS AQUIFER  IN  THE  SAN  ANTONIO 
AREA,  TEXAS,  1934-82. 

Edwards  Underground  Water  District,  San  Anto- 
nio, TX. 
Bulletin  42,  March  1985.  131p,  6  fig,  10  tab,  57  ref. 

Descriptors:  'Water  resources  data,  'Groundwater 
recharge,  'Groundwater  level,  'Groundwater 
quality,  'Edwards  Aquifer,  'Data  collections, 
'Texas,  San  Antonio,  Recharge,  Water  Quality, 
Organic  compounds. 

The  average  annual  groundwater  recharge  to  the 
Edwards  aquifer  in  the  San  Antonio  area,  Texas, 
from  1934  through  1982,  was  608,400  acre-ft.  The 
recharge  in  1982  was  417,700  acre-ft.  A  maximum 
annual  recharge  of  1,711,200  acre-ft  occurred  in 
1958,  and  a  minimum  annual  recharge  of  43,700 
acre-ft  occurred  in  1956  The  calculated  annual 
discharge  by  wells  and  springs  in  1982  was  786,400 
acre-ft  Annual  discharge  by  wells  and  springs 
ranged  from  a  maximum  of  960,900  acre-ft  in  1977 
to  a  minimum  of  388,800  acre-ft  in  1955.  The 
annual  discharge  by  wells  was  453,100  acre-ft  in 
1982,  which  is  the  second  highest  discharge  tor  the 
1934-82  period  of  record.  Although  water  levels  in 
many  of  the  wells  in  the  Edwards  aquifer  fluctuat- 
ed near  the  midpoint  between  record  high  and  low 
levels  during  the  summer  of  1982,  the  volume  of 
groundwater  in  storage  in  the  aquifer  was  above 
average  for  most  of  the  year.  Analyses  of  water 
samples  from  56  wells  and  3  springs  show  that  the 
water  is  of  a  significantly  better  quality  than  the 
level  established  for  public  water  systems.  Howev- 
er, trace  concentrations  of  organic  compounds 
were  detected  in  some  of  the  analyses.  (Author's 
abstract) 
W89-04651 


COMPILATION  OF  HYDROLOGIC  DATA 
FOR  THE  EDWARDS  AQUIFER,  SAN  ANTO- 
NIO AREA,  TEXAS,  1983-84,  WITH  1934-84 
SUMMARY. 

Edwards  Underground  Water  District,  San  Anto- 

Bul'letin  43-44,  April  1986.  235p,  7  fig,  15  tab,  60 
ref. 

Descriptors:  'Water  resources  data,  'Groundwater 
recharge,  'Groundwater  level,  'Groundwater 
quality,  'Edwards  Aquifer,  'Data  collections. 
•Texas,  San  Antonio,  Recharge,  Water  Quality. 
Organic  compounds. 
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The  average  annual  groundwater  recharge  to  the 
Edwards  aquifer  in  the  San  Antonio  area,  Texas, 
for  1934-83  and  1934-84,  was  604,700  and  596,700 
acre-ft,  respectively.  Annual  recharge  for  1983  and 
1984  was  significantly  below  the  average  annual 
recharge.  The  recharge  in  1983  was  420,100  acre- 
ft.  Recharge  in  1984  was  197,900  acre-ft,  which  is 
the  ninth  lowest  estimated  annual  recharge  since 
1934.  A  maximum  annual  recharge  of  1,711,200 
acre-ft  occurred  in  1958,  and  a  minimum  annual 
recharge  of  43,700  acre-ft  occurred  in  1956.  The 
calculated  annual  discharge  by  wells  and  springs  in 
1983  and  1984  was  720,100  and  702,300  acre-ft, 
respectively.  Annual  discharge  by  wells  and 
springs  ranged  from  a  maximum  of  960,900  acre-ft 
in  1977  to  a  minimum  of  388,800  acre-ft  in  1955. 
The  annual  discharge  by  wells  was  418,600  acre-ft 
in  1983.  In  1984,  the  annual  discharge  by  wells  was 
529,800  acre-ft,  which  is  a  record  high  for  the 
1934-84  period  of  record.  Although  water  levels  in 
many  of  the  wells  fluctuated  near  or  below  the 
midpoint  between  record  high  and  low  levels  in 
1983,  the  volume  of  groundwater  in  storage  in  the 
aquifer  was  above  average  during  most  of  the  year. 
In  1984,  substantial  declines  occurred  during  the 
spring  and  summer,  and  water  levels  then  fluctuat- 
ed below  average  conditions  in  most  of  the  wells. 
Water  levels  in  many  of  the  wells  fluctuated  just 
above  the  1956  record  low  during  the  summer. 
The  volume  in  storage  in  the  aquifer  was  below 
average  during  most  of  1984.  Analyses  of  water 
samples  from  158  wells  and  3  springs  in  the  Ed- 
wards aquifer  show  that  the  water  in  the  freshwa- 
ter zone  is  of  a  significantly  better  quality  than  the 
level  established  for  public  water  systems.  Howev- 
er, 62%  of  samples  from  77  wells  and  3  springs 
contained  1  or  more  organic  compounds.  Analyses 
of  water  samples  collected  from  six  wells  in  Bexar 
and  Uvaalde  Counties  showed  concentrations  of 
tetrachloroethylene  in  excess  of  5  micrograms/L. 
In  1984,  samples  were  collected  from  wells  along 
the  'bad-water'"line  to  detect  changes  in  water 
quality  as  the  potentiometric  head  in  the  Edwards 
aquifer  changed.  (Author's  abstract) 
W89-04652 


COMPILATION  OF  HYDROLOGIC  DATA 
FOR  THE  EDWARDS  AQUIFER,  SAN  ANTO- 
NIO AREA,  TEXAS,  1985,  WITH  1934-85  SUM- 
MARY. 

Edwards  Underground  Water  District,  San  Anto- 
nio, TX. 

Bulletin  45,  July  1987.  163p,  6  fig,  5  tab,  64  ref,  4 
append. 

Descriptors:  *Water  resources  data,  "Groundwater 
recharge,  *Groundwater  level,  *Groundwater 
quality,  *Edwards  Aquifer,  *Data  collections, 
Texas,  San  Antonio,  Recharge,  Water  Quality,  Or- 
ganic compounds. 

The  average  annual  groundwater  recharge  to  the 
Edwards  aquifer  in  the  San  Antonio  area,  Texas, 
from  1934  through  1985  was  604,500  acre-ft.  Re- 
charge in  1985  was  1,003,300  acre-ft,  which  is  the 
seventh  highest  estimated  annual  recharge  since 
1934.  A  maximum  annual  recharge  of  1,711,200 
acre-ft  occurred  in  1958,  and  a  minimum  annual 
recharge  of  43,700  acre-ft  occurred  in  1956.  The 
calculated  annual  discharge  by  wells  and  springs  in 
1985  was  856,500  acre-ft.  Annual  discharge  by 
wells  and  springs  ranged  from  a  maximum  of 
960,900  acre-ft  in  1977  to  a  minimum  of  388,800 
acre-ft  in  1955.  In  1985,  the  annual  discharge  by 
wells  was  522,500  acre-ft.  This  is  near  the  record 
high  of  529,800  acre-ft  in  1984.  Although  water 
levels  in  many  of  the  wells  fluctuated  near  or 
above  the  midpoint  between  record  high  and  low 
levels  in  1985,  the  volume  of  groundwater  in  stor- 
age in  the  aquifer  was  near  average  during  most  of 
the  year.  In  1985,  substantial  increases  occurred 
during  the  fall  and  winter,  and  water  levels  then 
remained  above  average  in  most  of  the  area.  Anal- 
yses of  water  samples  from  94  wells  and  3  springs 
in  the  Edwards  aquifer  show  that  the  water  quality 
in  the  freshwater  zone  is  significantly  better  than 
the  level  established  for  public  water  systems. 
However,  trace  concentrations  of  organic  com- 
pounds were  detected  in  many  of  the  analyses. 
Analyses  of  water  samples  collected  from  nine 
wells  in  Uvalde  County  showed  concentrations  of 
tetrachloroethylene  in  excess  of  5  micrograms/L. 


In  1985,  samples  were  collected  from  wells  along 
the   'bad-water'   line   to  detect  changes  in   water 
quality  as  the  potentiometric  head  in  the  Edwards 
aquifer  changed.  (Author's  abstract) 
W89-04653 


SIMULATION  OF  GROUND-WATER  MOVE- 
MENT IN  THE  '1,500-  AND  1,700-FOOT'  AQUI- 
FER OF  THE  BATON  ROUGE  AREA,  LOUISI- 
ANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

T.  L.  Huntzinger,  C  D.  Whiteman,  and  D.  D. 
Knochenmus. 

Louisiana  Department  of  Transportation  and  De- 
velopment, Baton  Rouge,  Water  Resources  Tech- 
nical Report  No.  34,  1985.  52p,  37  fig,  6  tab,  10 
plates,  33  ref. 

Descriptors:  *Groundwater  level,  "Model  studies, 
*Saline  water  intrusion,  "Louisiana,  "Groundwater 
movement,  "Aquifers,  "Simulation  analysis,  Baton 
Rouge,  Groundwater  depletion,  Groundwater 
mining,  Leakage,  Pumping,  Groundwater  storage, 
Groundwater  recharge,  Drawdown. 

Before  1920,  very  little  water  was  withdrawn  from 
the  '1,500-  and  1,700-ft'  aquifer  of  the  Baton  Rouge 
area.  Since  then,  the  '1,500-  and  1,700-ft'  aquifer 
has  become  a  major  source  of  water  (17  million 
gallons  per  day  in  1979)  for  public  supply  in  East 
Baton  Rouge  Parish.  This  groundwater  develop- 
ment has  caused  a  decline  of  175  ft  or  more  in  the 
potentiometric  surface  in  the  area  near  the  major 
pumping  center.  For  simulation  purposes,  the  units 
of  the  Baton  Rouge  aquifer  system  considered  in 
this  study  consist  of  three  layers:  the  '1,500-ft'  and 
'1,700-ft'  aquifers,  treated  together  as  a  single  layer 
-  the  '1,500-  and  1,700-ft'  aquifer;  the  overlying 
'1,200-ft'  aquifer;  and  the  underlying  '2,700-ft'  aqui- 
fer with  the  intervening  confining  beds.  The  first 
test  simulation,  with  pumping  continued  at  the 
1978-79  average  rate  for  39  years,  indicated  a  maxi- 
mum increase  in  drawdown  of  about  25  ft.  The 
second  test  simulation,  with  a  30%  increase  in 
pumping  from  the  1978-79  rate  (increased  5% 
every  6-yr  period  for  30  years),  indicated  an  in- 
creased drawdown  of  about  50  ft.  The  third  test 
simulation,  with  a  stepped  decrease  of  30%  in 
pumping  over  30  years,  indicated  that  drawdowns 
stabilized  at  the  1979  level  near  the  cone  of  depres- 
sion. The  test  simulations  also  indicated  that  water 
levels  in  wells  in  the  aquifer  south  of  the  Baton 
Rouge  fault  are  little  affected  by  changes  in  pump- 
ing rates.  The  water  budgets  for  the  test  simula- 
tions indicate  that  leakage  contributes  more  than 
40%  of  the  water  withdrawn,  approximately  55% 
comes  from  storage,  and  less  than  5%  is  supplied 
from  constant-head  sources  in  the  recharge  area. 
However,  withdrawals  from  the  '1,500-  and  1,700- 
ft'  aquifer  are  small  relative  to  the  total  pumpage 
from  the  aquifers  simulated;  therefore,  water  budg- 
ets show  very  little  change  as  to  the  source  of 
water  from  one  simulation  to  another.  Potential 
water-quality  problems  exist  both  spatially  and 
temporally.  As  a  result  of  the  development  of  the 
cone  of  depression,  saltwater  encroachment  is  oc- 
curring in  the  '1,500-  and  1,700-ft'  aquifer.  (Au- 
thor's abstract) 
W89-04655 


GROUND-WATER  RESOURCES  OF  THE  FILL- 
MORE-HAUGHTON-RED CHUTE  AREA,  BOS- 
SIER AND  WEBSTER  PARISHES,  LOUISI- 
ANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
J.  L.  Snider. 

Louisiana  Department  of  Transportation  and  De- 
velopment, Baton  Rouge,  Water  Resources  Tech- 
nical Report  No.  32,  1983.  21p,  2  fig,  3  tab,  3 
plates,  5  ref. 

Descriptors:  "Water  resources  data,  "Data  collec- 
tion, "Groundwater,  "Well  yield,  "Groundwater 
quality,  "Louisiana,  Aquifers,  Groundwater  poten- 
tial, Water  resources,  Iron,  Hardness. 

The  Fillmore-Haughton-Red  Chute  area  is  subur- 
ban to  Bossier  City  and  Shreveport,  LA.  Popula- 
tion influx  has  resulted  in  increased  water  demands 


Groundwater — Group  2F 

on  the  principal  source  (Wilcox-Carrizo  aquifer) 
for  water  supply  in  the  area.  The  Wilcox-Carrizo 
generally  yields  water  satisfactory  for  drinking 
water  supplies  with  little  or  no  treatment.  Where 
the  beds  are  thin  and  fine-grained  or  silty,  wells 
yield  less  than  40  gpm  (gallons  per  minute).  About 
half  of  the  test  holes  drilled  in  the  area  do  not 
penetrate  sand  beds  capable  of  yielding  at  least  40 
gpm.  The  Sparta  aquifer  in  the  northeastern  part  of 
the  project  area  is  a  potential  alternate  source  of 
water.  At  a  well  site  2-1/2  miles  north  of  the 
project  area,  the  Sparta  aquifer  contains  water  that 
is  satisfactory  for  drinking  water  use  without  treat- 
ment. The  theoretical  specific  capacity  of  a  well 
screened  in  the  Sparta  aquifer  at  this  site  is  10 
gpm/ft  of  drawdown.  About  a  mile  south  of  this 
site  a  test  well  penetrated  a  sand  67  ft  in  thickness 
in  the  Sparta,  but  the  water  has  an  iron  concentra- 
tion of  2.0  mg/L.  The  terrace  aquifer  is  another 
alternate  source  of  water  in  the  area.  This  aquifer 
could  sustain  a  continuous  yield  of  about  100  gpm/ 
sq  mi.  The  water  generally  has  an  iron  concentra- 
tion >  0.3  mg/L  and  a  hardness  >  180  mg/L. 
This  aquifer  has  been  developed  for  public-supply 
and  industrial  use  in  parts  of  the  area.  In  the 
Fillmore-Haughton-Red  Chute  area,  the  Red  River 
alluvial  aquifer  contains  water  that  has  a  hardness 
from  330  to  560  mg/L  and  an  iron  concentration 
from  0  .02  to  10  mg/L.  Specific  capacities  as  high 
as  25  gpm/ft  of  drawdown  could  be  obtained  in 
the  project  area.  (Author's  abstract) 
W89-04656 


WATER   RESOURCES   ACTIVITIES   IN   KEN- 
TUCKY, 1986. 

Geological    Survey,    Louisville,    KY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W  89-0465  8 


GEOHYDROLOGY  OF  SANDSTONE 

AQUIFERS  IN  SOUTHWESTERN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

J.  Kume,  and  J.  M.  Spinazola. 
Kansas    Geological    Survey    Irrigation    Series    8, 
1985.  49p,  24  fig,  9  tab,  45  ref. 

Descriptors:  "Groundwater  potential,  "Water  re- 
sources data,  "Aquifers,  "Geohydrology,  "Sand- 
stone, Kansas,  Water  supply,  Groundwater  quality, 
Sodium  bicarbonate,  Calcium  bicarbonate,  Dis- 
solved solids,  Water  use. 

Sandstone  aquifers  in  southwestern  Kansas  are  a 
source  of  water  for  irrigation,  industrial,  municipal, 
domestic,  and  stock  uses.  An  appraisal  of  water 
resources  in  sandstone  aquifers  underlying  approxi- 
mately 17,400  sq  mi  in  26  counties  of  southwestern 
Kansas  shows  that  in  some  areas  water  is  still 
available  for  additional  well  development.  Addi- 
tional water  is  needed  to  supplement  decreasing 
supplies  in  the  overlying  Ogallala  aquifer  as 
demand  for  water  increases.  Major  sandstone 
aquifers,  in  order  of  importance,  occur  in  the 
Dakota  Formation  in  the  Lower  Cretaceous 
Series,  in  undifferentiated  rocks  in  the  Upper  Ju- 
rassic Series,  and  in  the  Cheyenne  Sandstone  in  the 
Lower  Cretaceous  Series.  Minor  sandstone 
aquifers,  in  stratigraphic  sequence,  occur  in  undif- 
ferentiated rocks  in  the  Upper  Permian  Series,  in 
the  Kiowa  Formation  in  the  Lower  Cretaceous 
Series,  and  in  the  Coldell  Sandstone  Member  of  the 
Carlile  Shale  in  the  Upper  Cretaceous  Series. 
Aquifers  in  the  Dakota  Formation  occur  through- 
out most  of  the  area,  contain  fresh  to  moderately 
saline  water,  range  from  0  to  approximately  1 50  ft 
in  thickness,  and  yield  up  to  2,200  gal  water/min  to 
wells.  Dissolved  solids  concentrations  are  <  500 
mg/L  in  water  from  the  aquifers  in  the  southern 
two-thirds  of  the  area.  Sodium  bicarbonate  and 
calcium  bicarbonate  are  the  most  common  chemi- 
cal types  of  water.  Dissolved  solids  concentrations 
in  water  from  aquifers  in  Upper  Jurassic  rocks 
range  from  296  to  517  mg/L.  The  aquifers  in  the 
Cheyenne  Sandstone  occur  throughout  most  of  the 
area,  contain  fresh  to  briny  water,  and  range  from 
0  to  190  ft  in  thickness.  Dissolved  solids  concentra- 
tions in  water  range  from  192  to  51,000  mg/L. 
Sodium  sulfate  or  sodium  chloride  water  are  the 
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common  chemical  types.  Aquifers  in  rocks  of  Per- 
mian age  occur  throughout  the  area,  reach  a  maxi- 
mum depth  of  approximately  2,100  ft  in  Wallace 
County,  and  generally  contain  saline  to  briny 
water.  Dissolved  solids  concentrations  in  water 
range  from  89  to  51,000  mg/L.  Sodium  chloride 
and  calcium  sulfate  are  the  common  chemical 
types  of  water.  Aquifers  in  the  Kiowa  Formation 
and  in  the  Codell  Sandstone  Member  of  the  Carlile 
Shale  occur  in  the  northeastern  corner  of  the  study 
area,  are  thin  and  discontinuous,  and  have  a  minor 
amount  of  stock-  and  domestic-well  development. 
The  aquifers  in  the  Kiowa  Formation  range  in 
thickness  from  10  to  35  ft  and  the  aquifers  in  the 
Codell  Sandstone  range  in  thickness  from  0  to 
about  25  ft.  (Author's  abstract) 
W89-04659 


CLASSIFICATION    AND    DELINEATION    OF 
RECHARGE  AREAS  TO  THE  BLACKSTONE 
AND     LOWER     BLACKSTONE-MOHASSUCK 
GROUND-WATER   RESOURCES   IN   NORTH- 
EASTERN RHODE  ISLAND, 
Geological  Survey,  Providence,  RI. 
E.  C.  Todd  Trench,  and  D.  J.  Morrissey. 
Rhode  Island  Department  of  Environment  Man- 
agement Recharge  Area  Report  1,  1985.  21p,  4  fig, 
1  plate,  14  ref. 

Descriptors:  *Water  pollution  sources,  ♦Ground- 
water recharge,  *Water  quality,  *Geohydrology, 
♦Classification,  *Groundwater  reservoirs,  Rhode 
Island,  Aquifers,  Stratification,  Precipitation,  Sur- 
face-groundwater  relations,  Manganese,  Water 
pollution  effects,  Groundwater  management. 

Stratified-drift   deposits,  primarily   in  stream  val- 
leys,   comprise    Rhode    Island's    major    aquifers. 
Where   these  deposits  exceed   transmissivity   and 
saturated  thickness  values  specified  by  the  State, 
they  are  called  groundwater  reservoirs.   Knowl- 
edge and  proper  management  of  areas  that  contrib- 
ute recharge  to  groundwater  reservoirs  are  neces- 
sary to  prevent  groundwater  contamination.  Re- 
charge areas  to  unconfined  aquifers  can  be  classi- 
fied and  delineated  by  using  topographic,  geologic, 
and  hydrologic  information.  Recharge  areas  to  two 
groundwater  reservoirs  in  a  north-eastern  Rhode 
Island  stream-aquifer  system  are  delineated  on  a 
l:24,000-scale    topographic    map.    The    map    also 
shows  till/stratified  drift  contacts,  water  table  con- 
tours, and  municipal-supply  wells.  Three  types  of 
recharge  areas  are  defined  for  each  of  the  two 
groundwater  reservoirs  based  on  sources  of  re- 
charge. Each  groundwater  reservoir  is  recharged 
by  precipitation  over  the  aquifer  area,  groundwat- 
er inflow   from   adjacent   areas,   and   induced   or 
natural  infiltration  or  surface  water  derived  from 
upstream  drainage  areas.  Seven  municipal  wells  in 
the  aquifer  areas  of  the   Blackstone  and   Lower 
Blackstone-Mohassuck  groundwater  reservoirs  are 
unused  because  of  water  quality  problems  such  as 
high     manganese     concentration     and     industrial 
chemical  contamination.  Groundwater  in  both  res- 
ervoirs is  vulnerable  to  further  contamination  be- 
cause of  industrial  and  residential  development  and 
induced  infiltration  of  poor  quality  surface  water. 
Recharge  area  information  can  be  used  by  manag- 
ers in  protecting  groundwater  quality.  (Author's 
abstract) 
W89-04663 


WATER-RESOURCES  DATA  FOR  THE 
LOWER  JAMES  RIVER,  DICKEY,  LAMOURE, 
AND  STUTSMAN  COUNTIES,  NORTH 
DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04664 


INTERPRETATION  OF  HYDROCHEMICAI. 
FACIES  OF  GROUND  WATER  IN  GRAM) 
CAYMAN, 

Water  Authority,  George  Town  (Cayman  Islands) 
For  primary  bibliographic  entry  see  Field  2K. 
W89-04673 


Geological   Survey,  Tuscaloosa,   AL    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-04681 


I  II  If  IS  OF  SAM)  REMOVAL  ON  THE 
SHALLOW  AQUIFER  IN  THE  VICINITY  OF 
THE  (AMUY  MAM.ROVF  FOREST,  PUERTO 
RICO, 

Geological    Survey,    San    Juan,    PR.    Water    Re- 

l)iv 
I  i,\  primary  bibliographic  entry  see  Field  4C. 

'  4672 


USE  OF  BOREHOLE  NEUTRON  LOGS  TO  ES- 
TIMATE MOISTURE  CONTENT  IN  THE  UN- 
SATURATED ZONE  OF  AN  ALLUVIAL  AQUI- 
FER, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-04674 

GROUND-WATER  FLOW  CHARACTERISTICS 
DESCRIBED  IN  QUANTITATIVE  DYE  TRAC- 
ING IN  KARST  TERRANE  IN  NORTH-CEN- 
TRAL, KENTUCKY, 

Geological    Survey,    Louisville,    KY.   Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7B. 

W89-04676 

MONITORING  OF  GROUNDWATER  RE- 
SOURCES OR  AN  OUNCE  OF  PREVENTION 
IS  WORTH  A  MILLION  GALLONS  OF  WATER 
RESOURCES, 

Terra-Vac,  Dorado,  PR. 

For   primary   bibliographic   entry   see   Field    5G. 

W 89-0467 8 

ESTIMATES  OF  FRESHWATER  PRODUC- 
TION FROM  COASTAL  AQUIFERS  USING 
AREA  OF  DIVERSION  OF  WELL  FIELDS  AND 
AREAL  DISTRIBUTION  OF  CHLORIDE  CON- 
CENTRATIONS, 

Geological   Survey,  Tuscaloosa,  AL.  Water   Re- 
sources Div. 
M.  Planert. 

IN:  Third  Caribbean  Islands  Water  Resources 
Congress.  Proceedings  of  a  Symposium  held  in  St. 
Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 
83-86,  4  ref. 

Descriptors:  *Coastal  aquifers,  *Chlorides,  *Water 
resources  development,  *Groundwater  budget, 
♦Saline  water  intrusion,  ♦Florida,  ♦Groundwater 
management,  Water  supply,  Aquifers,  Groundwat- 
er quality,  Wells. 

By  using  the  concept  of  the  area  of  diversion  with 
a  map  of  chloride  concentrations,  an  estimate  of 
lateral  intrusion  of  saltwater  to  well  fields  can  be 
obtained.  Three  of  the  four  schemes  described  here 
(simulated  increase  of  5  Mgal/d  (million  gallons 
per  day)  in  Orange  County  plus  pumping  30  Mgal/ 
d  from  four  pumping  centers  in  Osceola  County, 
FL;    Simulated    largest    withdrawal    at    Osceola 
County;  simulated  withdrawal  of  5  Mgal/d  from 
one  pumping  center  in  southwest  Brevard  County, 
FL;  and  simulated  three  pumping  centers  in  the 
same  area  of  southwestern  Brevard  County,  FL,  at 
a   rate   of  20   Mgal/d)   could   produce   water   of 
suitable  quality.  The  results  show  an  additional  50 
Mgal/d  could  be  produced  from  the  Floridan  aqui- 
fer  system   in   Orange   and   Osceola  Counties   in 
addition  to  the  15  Mgal/d  presently  pumped  from 
the  well  field  in  Orange  County.  The  maximum 
amount  of  water  available  from  a  hypothetical  well 
field  in  Osceola  County  was  not  determined.  The 
technique  of  using  the  area  of  diversion  for  a  well 
field   superimposed   on    the   areal   distribution   of 
chloride  concentrations  can  be  used  semi-quantita- 
tively  to  ascertain  the  quality  of  water  produced 
by  the  field.  This  technique  evaluates  lateral  intru- 
sion only  but  should  be  valid  for  most  artesian 
situations  where  low  vertical  hydraulic  conductiv- 
ities restrict  the  vertical  flow  of  water.  This  tech- 
nique is  not  restricted  to  saltwater  intrusion  prob- 
lems but  should  be  viable  to  any  evaluation  of 
lateral   movement   of  poor  quality   water  due  to 
pumpage.  (See  also  W89-04665)  (Lantz-PTT) 
W89-04680 


GROUND-WATER  DATA  FOR  BOTTINEAU 
AND  ROLETTE  COUNTIES,  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND  Water  Re- 
sources Div. 

R.  L.  Kuzniar,  and  P.  G.  Randich 
North   Dakota  State  Water  Commission  County 
Ground-Water  Studies  35-Part  II    North  Dakota 
Geological  Survey  Bulletin  78-Part  II,  1982.  742p, 
2  fig,  2  plates,  5  tab,  55  ref. 

Descriptors:  'Water  resources  data,  ♦Groundwat- 
er, 'Data  collections,  ♦Hydrologic  studies,  'Hy- 
drologic data  collections,  ♦North  Dakota,  Geohy- 
drology,  Groundwater  level,  Lithologic  logs,  Geo- 
physics, Chemical  analysis. 

The  investigation  of  the  geology  and  occurrence 
of  groundwater  in  Bottineau  and  Rolette  Counties 
was  made  cooperatively  by  the  U.S.  Geological 
Survey,  North  Dakota  State  Water  Commission, 
North  Dakota  Geological  Survey,  Bottineau 
County  Water  Management  District,  and  Rolette 
County  Water  Management  District.  The  results  of 
the  investigation  are  published  in  three  separate 
parts.  Part  I  is  an  interpretive  report  describing  the 
geology  of  the  study  area,  Part  II  is  a  compilation 
of  the  groundwater  data,  and  Part  III  is  an  inter- 
pretive report  describing  the  groundwater  re- 
sources. Part  II  (this  report)  makes  available  geo- 
logic and  hydrologic  data  collected  during  the 
county  investigation  and  functions  as  a  reference 
for  the  other  reports.  The  data  consist  of  the 
following:  (1)  geologic  and  hydrologic  records  of 
wells  and  test  holes;  (2)  water  level  measurements 
in  observation  wells;  (3)  lithologic  and  geophysical 
logs  of  test  holes  and  wells;  and  (4)  chemical 
analyses  of  groundwater.  The  data  provided  are 
useful  for  evaluating  geologic  and  groundwater 
conditions  in  Bottineau  and  Rolette  Counties. 
However,  use  of  the  data  as  a  guide  to  conditions 
at  different  sites  should  be  made  with  caution 
because  of  the  lenticular  character  of  the  water- 
bearing rocks  and  varying  water  quality  in  some 
aquifers.  (Lantz-PTT) 
W89-04683 


SIMULATION  OF  THE  FLOW  SYSTEM  IN 
Till.  SHALLOW  AQUIFER,  DAUPHIN 
ISLAND,  ALABAMA, 


GROUND-WATER  DATA  FOR  TOWNER 
COUNTY,  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

R.  L.  Kuzniar,  and  P.  G.  Randich. 
North  Dakota  State  Water  Commission  County 
Ground-Water  Studies  36-Part  II.  North  Dakota 
Geological  Survey  Bulletin  79-Part  II,  1983.  280p, 
2  fig,  5  tab,  1  plate,  24  ref. 

Descriptors:  ♦Water  research  data,  ♦Hydrologic 
data  collections,  ♦North  Dakota,  ♦Groundwater, 
♦Data  collections,  ♦Hydrologic  studies,  Geohydro- 
logy,  Groundwater  level,  Lithologic  logs,  Geo- 
physics, Chemical  analysis. 

The  investigation  of  the  geology  and  occurrence 
of  groundwater  in  Towner  County  was  made  co- 
operatively by  the  U.S.  Geological  Survey,  North 
Dakota  State  Water  Commission,  North  Dakota 
Geological  Survey,  and  Towner  County  Board  of 
Commissioners.  The  results  of  the  investigation  are 
published  in  three  separate  parts.  Part  I  is  an 
interpretive  report  describing  the  geology  ot  the 
study  area,  Part  II  is  a  compilation  of  the  ground- 
water data,  and  Part  III  is  an  interpretive  report 
describing  the  groundwater  resources.  Part  II  (this 
report)  makes  available  geologic  and  hydrologic 
data  collected  during  the  county  investigation  and 
functions  as  a  reference  for  the  other  reports.  The 
data  consist  of  the  following:  (1)  geologic  and 
hydrologic  records  of  wells  and  test  holes;  (2) 
water  level  measurements  in  observation  wells;  (3) 
lithologic  and  geophysical  logs  of  test  holes  and 
wells;  and  (4)  chemical  analyses  of  groundwater. 
The  data  provided  are  useful  for  evaluating  geo- 
logic and  groundwater  conditions  in  Towner 
County.  However,  use  of  the  data  as  a  guide  to 
conditions  at  different  sites  should  be  made  with 
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caution  because  of  the  lenticular  character  of  the 
water-bearing  rocks  and  varying  water  quality  in 
some  aquifers.  (Lantz-PTT) 
W89-04684 


GROUND-WATER  DATA  FOR  MCKENZIE 
COUNTY,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 
M.  G.  Croft. 

North  Dakota  State  Water  Commission  County 
Ground-Water  Studies  37  Part  II.  North  Dakota 
Geological  Survey  Bulletin  80- Part  II,  1983.  455p, 
2  fig,  7  tab,  1  plate,  24  ref. 

Descriptors:  "Water  resources  data,  *Groundwat- 
er,  *Data  collections,  *Hydrologic  studies,  *North 
Dakota,  Geohydrology,  Hydrologic  data  collec- 
tions, Groundwater  level,  Lithologic  logs,  Geo- 
physics, Chemical  analysis. 

The  investigation  of  the  geology  and  occurrence 
of  groundwater  in  McKenzie  County  was  made 
cooperatively  by  the  U.S.  Geological  Survey, 
North  Dakota  State  Water  Commission,  North 
Dakota  Geological  Survey,  and  McKenzie  County 
Water  Resource  District.  The  results  of  the  investi- 
gation are  published  in  three  separate  parts.  Part  I 
is  an  interpretive  report  describing  the  geology  of 
the  study  area,  Part  II  is  a  compilation  of  the 
groundwater  data,  and  Part  III  is  an  interpretive 
report  describing  the  groundwater  resources.  Part 
II  (this  report)  makes  available  geologic  and  hy- 
drologic data  collected  during  the  county  investi- 
gation and  functions  as  a  reference  for  the  other 
reports.  The  data  consist  of  the  following:  (1) 
geologic  and  hydrologic  records  of  wells  and  test 
holes;  (2)  water  level  measurements  in  observation 
wells;  (3)  lithologic  and  geophysical  logs  of  test 
holes  and  wells;  and  (4)  chemical  analyses  of 
groundwater.  The  data  provided  are  useful  for 
evaluating  geologic  and  groundwater  conditions  in 
McKenzie  County.  However,  use  of  the  data  as  a 
guide  to  conditions  at  different  sites  should  be 
made  with  caution  because  of  the  lenticular  char- 
acter of  the  water-bearing  rocks  and  varying  water 
quality  in  some  aquifers.  (Lantz-PTT) 
W89-04685 


GROUND-WATER  RESOURCES  OF  LOGAN 
COUNTY,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 
R.  L.  Klausing. 

North  Dakota  State  Water  Commission  County 
Ground-Water  Studies  34  -  Part  III,  North  Dakota 
Geological  Survey  Bulletin  77  -  Part  III,  1983.  42p, 
7  fig,  3  tab,  3  plates,  44  ref. 

Descriptors:  *Water  resources  data,  *Data  collec- 
tions, *Groundwater  budget,  *Water  resources, 
♦Aquifers,  North  Dakota,  Glacial  aquifers. 
Groundwater  quality,  Dissolved  solids,  Wells,  Fox 
Hills  aquifer,  Pierre  aquifer,  Dakota  aquifer. 

Groundwater  in  Logan  County  is  obtained  from 
glacial-drift  aquifers  of  Quaternary  age  and  the 
Fox  Hills,  Pierre,  and  Dakota  aquifers  of  Creta- 
ceous age.  Glacial-drift  aquifers  that  have  the 
greatest  potential  for  development  are  the  Streeter 
and  Napoleon  aquifer  systems  located  in  the  north 
central  and  northwestern  parts  of  the  county. 
Properly  constructed  wells  in  the  more  permeable 
parts  of  these  aquifer  systems  will  yield  200  to 
1,300  gpm  (gallons  per  minute).  Water  from  the 
glacial-drift  aquifers  is  hard  to  very  hard.  Dis- 
solved solids  concentrations  in  water  samples  from 
these  aquifers  ranged  from  298  to  2,640  mg/L.  The 
Fox  Hills  aquifer  underlies  the  western  two-thirds 
of  the  county.  Yields  from  this  aquifer  will  range 
from  0.5  to  about  60  gpm.  Dissolved  solids  concen- 
trations in  water  samples  from  this  aquifer  ranged 
from  347  to  2,490  mg/L.  The  Pierre  aquifer  under- 
lies the  eastern  one-third  of  the  county.  Yields 
from  this  aquifer  will  range  from  0.25  to  10  gpm. 
Water  is  obtained  from  fractures  in  the  upper  part 
of  the  aquifer  and  from  hydraulically  connected 
sand  and  gravel  deposits  at  the  base  of  the  overly- 
ing glacial  till.  The  water  predominantly  is  a 
sodium  chloride  type.  Dissolved  solids  concentra- 
tions in  water  samples  from  this  aquifer  ranged 


from  1,300  to  6.590  mg/L.  The  Dakota  aquifer 
underlies  the  entire  county  at  depths  ranging  from 
2,100  to  2,400  ft.  This  aquifer  will  yield  as  much  as 
1,000  gpm  to  properly  constructed  wells.  The 
water  in  the  aquifer,  based  on  one  sample,  is  a 
calcium-sodium  sulfate  type.  Dissolved  solids  con- 
centration in  the  sample  was  2,220  mg/L.  (Au- 
thor's abstract) 
W89-04686 


GROUND-WATER  RESOURCES  OF  MCKEN- 
ZIE COUNTY,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water   Re- 
sources Div 
M.  G.  Croft. 

North  Dakota  State  Water  Commission  County 
Ground-Water  Studies  37  -  Part  III.  North  Dakota 
Geological  Survey  Bulletin  80  -  Part  III,  1985.  57p, 
26  fig,  9  tab,  2  plates,  59  ref. 

Descriptors:  *Water  resources  data,  *Data  collec- 
tions, *Groundwater  budget,  *North  Dakota,  Irri- 
gation water,  Domestic  water,  Industrial  water, 
Municipal  water,  Aquifers,  Dissolved  solids,  Wells, 
Groundwater  quality,  Water  use. 

Groundwater  suitable  for  domestic  and  livestock 
supplies  in  McKenzie  County  is  available  from 
three  aquifer  systems  in  semiconsolidated  rocks  of 
Late  Cretaceous  and  Tertiary  age.  Groundwater 
from  aquifers  in  unconsolidated  sand  and  gravel  of 
Quaternary  age  is  suitable  for  domestic,  livestock, 
municipal,  industrial,  and  irrigation  uses.  Rocks 
older  than  Late  Cretaceous  age  extend  to  15,000  ft 
and  generally  contain  brackish  water  that  is  unsuit- 
able for  most  purposes.  The  Fox  Hills  and  basal 
Hell  Creek  aquifer  system  is  used  as  a  source  for 
livestock  and  domestic  supplies.  It  generally  is 
1,100  to  1,800  ft  in  depth,  and  the  transmissivity  is 
200  to  300  sq  ft/d.  The  water  is  lower  in  dissolved 
solids  than  water  in  overlying  aquifers  of  Tertiary 
age  and  has  a  median  dissolved  solids  concentra- 
tion of  about  1,325  mg/L.  Wells  may  yield  100 
gpm  (gallons  per  minute).  Six  aquifers,  each  con- 
sisting of  50  to  176  ft  of  unconsolidated  sand  and 
gravel  could  yield  100  to  more  than  500  gpm.  The 
water  from  four  of  the  aquifers  generally  is  a 
sodium  bicarbonate  type  and  has  a  median  dis- 
solved solids  concentration  of  1,100  to  2,330  mg/ 
L.  Water  from  the  Charbonneau,  Tobacco  Garden, 
and  Yellowstone-Missouri  aquifers  is  suitable  for 
irrigation.  (Author's  abstract) 
W89-04687 


STUDY    OF    INTERRELATED    SOIL-WATER, 
GROUND-WATER  AND  RIVER  FLOWS, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2E. 
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INFLUENCE  OF  EVAPOTRANSPIRATION  ON 
THE  GROUNDWATER  TABLE  IN  PEATLAND, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Agri- 
cultural Engineering. 
Y.  Umeda,  M.  Shimizu,  and  T.  Inoue. 
IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu;  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  164-169,  5  fig,  1  tab,  3  ref. 

Descriptors:  *Wetlands,  *Soil-water-plant  relation- 
ships, *Evapotranspiration,  *Water  table  fluctua- 
tions, *Groundwater  level,  *Peat  bogs,  Japan, 
Land  use,  Vegetation  effects,  Drainage  effects,  Hy- 
drologic models,  Model  studies.  Seasonal  variation, 
Cultivation. 

Groundwater  level  measurements  were  carried  out 
for  several  peatlands  in  Hokkaido,  northern  Japan. 
Peatland  tank  models  for  groundwater  table  fluctu- 
ations were  used  to  evaluate  the  patterns  of 
groundwater  table  fluctuations  at  sites  in  Sarobetsu 
Genseikaen-W,  Bibai  Nakanosawa-W,  and  Kushiro 
Akanuma.  Groundwater  table  fluctuations  were 
classified  into  five  categories  according  to  their 
fluctuating  patterns,  hydrological  conditions,  and 
land  use  of  investigated  peatlands.  Results  of  meas- 
urements of  groundwater  table  fluctuations  in  these 
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peatlands  suggest  a  strong  influence  of  evapotran- 
spiration.  The  groundwater  table  fluctuations  at 
Kushiro  Akanuma  showed  a  distinct  stepwise  fall 
during  dry  periods,  with  a  steep  fall  occurring  in 
the  daytime  and  a  gentle  fall  or  no  change  of  water 
table  occurring  at  night.  This  form  of  water  table 
fluctuation  is  obviously  caused  by  evapotranspira- 
tion.  Similar  but  more  gentle  patterns  of  ground- 
water table  fluctuations  can  be  seen  in  Sarobetsu. 
At  Bibai,  the  surface  surrounding  the  observation 
site  was  tilled  and  almost  all  plants  were  cut  down 
(except  about  a  25  sq  m  plot  for  observation  with 
vegetation)  on  June  28th.  Since  that  day,  the  ob- 
served water  table  indicated  high  levels  against  the 
calculated  value  due  to  the  reduction  of  transpira- 
tion effect  caused  by  tillage.  An  influence  of  sea- 
sonal changes  on  plant  condition  was  also  identi- 
fied in  relation  to  the  groundwater  table  fluctua- 
tion. At  Kushiro  Akanuma,  herbaceous  layer 
plants  begin  to  wither  in  September  making  the 
effect  of  evapotranspiration  appear  obvious  in  Oc- 
tober. (See  also  W89-04689)  (Geiger-PTT) 
W89-04712 


DITCH  CLEANING  AND  ADDITIONAL 
DITCHING  IN  PEATLAND  FORESTRY: 
EFFECT  ON  GROUND  WATER  LEVEL, 

Helsinki  Univ.  (Finland).  Dept.  of  Peatland  Forest- 
ry- 

For  primary  bibliographic  entry  see  Field  4A. 
W89-04715 


PRELIMINARY  EFFECTS  OF  FOREST 
DRAINAGE  IN  ALBERTA,  CANADA  ON 
GROUNDWATER  TABLE  LEVELS  AND 
STREAM  WATER  QUALITY, 

Northern  Forest  Research  Centre,  Edmonton  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  4C. 
W89-04716 


SOIL  MOISTURE  -  GROUNDWATER  RELA- 
TION IN  THE  FLOODPLAIN  AREA  OF  THE 
DANUBE  RIVER, 

Vyskumny    Ustav    Vodohospodarsky,    Bratislava 

(Czechoslovakia). 

For   primary   bibliographic   entry   see   Field   2G. 

W89-04737 


LAS  VEGAS  SW  QUADRANGLE  GROUND 
WATER  MAP, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

T.  Katzer,  J.  R.  Harnll,  G.  Berggren,  and  R.  W. 
Plume. 

Nevada  Bureau  of  Mines  and  Geology,  Las  Vegas 
Area,  Map  3Bf,  1985.  1  p  (map). 

Descriptors:  *Nevada,  *Groundwater  budget, 
*Maps,  Artesian  wells,  Groundwater  quality. 
Groundwater  runoff,  Groundwater  recharge. 

This  map  is  a  contour  representation  of  ground- 
water depth  in  the  Las  Vegas  SW  Quadrangle, 
March  1979.  Control  point  wells,  flowing  artesian 
wells,  groundwater  quality,  groundwater  dis- 
charge, and  area  of  potential  groundwater  re- 
charge are  illustrated.  (Lantz-PTT) 
W89-04829 


GROUNDWATER  SYSTEMS  PLANNING  AND 
MANAGEMENT, 

Humboldt  State  Univ..  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-04830 


EDWARDS  AQUIFER.  EXTREMELY  PRO- 
DUCTIVE, BUT....  A  SOLE-SOURCE  WATER 
SUPPLY  FOR  SAN  ANTONIO  AND  SUR- 
ROUNDING COUNTIES  IN  SOUTH-CENTRAL 
TEXAS, 

Geological  Survey,  San  Antonio,  TX. 
C.  R.  Burchett,  P.  L.  Rettman,  and  C.  W.  Boning. 
Edwards  Underground  Water  Distrib,  San  Anto- 
nio, TX,  1986.  38p,  24  ref 
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Descriptors:  "Edwards  Aquifer,  *Groundwater 
management,  *Water  resources  development,  Re- 
search priorities,  Groundwater  budget,  Ground- 
water quality. 

The  Edwards  Underground  Water  District  is  a 
local  unit  of  government  created  by  the  Texas 
Legislature  in  1959  for  the  purpose  of  conserving, 
protecting,  and  recharging  the  groundwater.  The 
District  is  empowered  in  various  ways  to  accom- 
plish its  purpose.  Among  these  are  to  cause  investi- 
gations to  be  made  of  the  groundwater  resources; 
to  develop  comprehensive  plans  for  the  most  effi- 
cient use  and  prevention  of  waste  and  pollution;  to 
collect,  preserve,  and  publish  information  and 
bring  it  to  the  attention  of  the  users  of  the  water 
within  the  District.  Investigations  and  research 
concerning  the  Edward  Aquifer  are  summarized 
and  presents  the  information  presented  in  a  manner 
intended  to  be  beneficial  to  everyone  that  makes 
decisions  about  the  use  of  water.  (Lantz-PTT) 
W 89-048 31 


BEDROCK  TOPOGRAPHY  AND  GLACIAL  DE- 
POSITS OF  THE  COLONIE  CHANNEL  BE- 
TWEEN SARATOGA  LAKE  AND  COEYMANS, 
NEW  YORK  WITH  A  SECTION  ON  THE 
GROUND-WATER  POTENTIAL  OF  THE  CAP- 
ITAL DISTRICT  BURIED-VALLEY  DEPOSITS, 
Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

R.  J.  Dineen,  E.  L.  Hanson,  and  R.  M.  Waller. 
New  York  State  Museum  Map  and  Chart  Series 
Number  37,  1983.  55p,  5  plates,  append. 

Descriptors:  *Water  resources  data,  *New  York, 
*Geohydrology,  *Maps,  Topography,  Topo- 
graphic mapping,  *Glacial  drift,  *Saratoga  Lake, 
♦Groundwater  budget,  Bedrock,  Aquifers,  Glacial 
aquifers. 

Two  separate  reports  on  glacial-aquifers,  -sedi- 
ments, and  -lakes  in  New  York  State  are  given  in 
this  document,  along  with  5  plates  which  contain 
geologic  maps  and  information  on  these  deposits. 
(See  also  W89-04836  and  W89-04837)  (Lantz-PTT) 
W89-04835 


BEDROCK  TOPOGRAPHY  AND  GLACIAL  DE- 
POSITS OF  THE  COLONIE  CHANNEL  BE- 
TWEEN SARATOGA  LAKE  AND  COEYMANS, 
NEW  YORK, 

New     York     State     Geological      Survey/State 

Museum,  Albany. 

R.  J.  Dineen,  and  E.  L.  Hanson. 

IN:  Bedrock  Topography  and  Glacial  Deposits  of 

the  Colonie  Channel  Between  Saratoga  Lake  and 

Coeymans,    New    York    with    a   section   on   the 

Ground-Water   Potential   of  the   Capital   District 

Buried-Valley  Deposits.  New  York  State  Museum 

Map  and  Chart  Series  Number  37,  1985.  p  1-24,  8 

fig,  6  tab,  30  ref. 

Descriptors:  *Water  resources  data,  "Geohydro- 
logy,  *Maps,  *Bedrock,  Topography,  *Glacial 
drift,  *Colonie  Channel,  *New  York,  *Aquifers, 
Saratoga  Lake,  Clay,  Groundwater  recharge,  Geo- 
hydrology,  Lakes,  Silt. 

The  Colonie  Channel  is  a  buried,  glacially  scoured 
valley  with  a  U-shaped  cross  section  that  lies 
within  the  Hudson-Champlain  Lowlands  of  east- 
central  New  York.  The  buried  valley  deepens  from 
50  to  120  m  and  widens  from  1.6  to  3.2  km  from 
north  to  south.  The  valley  has  a  V-shaped  inner 
gorge.  The  location  of  the  valley  is  controlled  by 
folded  shale  and  graywacke.  The  sediments  that 
bury  the  Colonie  Channel  are  Wisconsinan  in  age. 
I  hey  were  deposited  in  Glacial  Lakes  Albany, 
Quaker  Springs,  Coveville  and  Fort  Ann  as  the 
Woodfordian  glacier  retreated.  Seven  units  occupy 
the  valley  Till  is  the  oldest  Pleistocene  deposit  in 
the  valley,  its  thickness  ranges  from  1  to  30  m,  and 
it  is  dense,  compact,  impermeable,  bouldery  to 
gravelly  clay.  Till  acts  as  an  aquiclude.  Above  the 
nil  lies  outwash  and  ice-contact  sand  and  gravel,  a 
unit  that  ranges  in  thickness  from  3  to  15  m,  and  is 
|  stratified  sand,  silt,  and  gravel.  This 
sand  and  gravel  aquifer  is  recharged  by  discontinu- 
',ii',  expOMin  I  along  the  valley  sides.  The  sand  and 
gravel  is  overlain  by  lake  silt  and  clay  that  form  a  1 


to  60  m  thick  aquiclude.  The  silt  and  clay  are 
impermeable,  varved,  and  grade  upward  into  lake 
sand  and  silty  sand.  The  lake  sand  and  silty  sand 
are  15  to  30  m  of  stratified  sand  and  silt,  and  form  a 
near-surface  aquifer.  Delta  sand  and  gravel  grade 
laterally  and  downward  into  silty  sand  The  deltaic 
unit  is  1  to  50  m  thick  and  is  permeable  and 
stratified,  forming  a  good  aquifer.  The  lake  units 
are  overlain  by  Woodfordian  to  Holocene  aeolian 
sand  that  ranges  in  thickness  from  1  to  30  m  and  is 
stratified  very  fine  to  fine  sand.  Holocene  flood- 
plain  deposits  occur  along  rivers  and  streams,  are  1 
to  12  m  thick,  and  are  gravelly  to  silty  sand  with 
organic  matter.  Floodplain  deposits  are  a  very 
good  potential  aquifer.  (See  also  W89-04835)  (Au- 
thor's abstract) 
W89-04836 


GROUND-WATER  POTENTIAL  OF  THE  CAP- 
ITAL DISTRICT  BURIED-VALLEY  DEPOSITS, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

R.  M.  Waller. 

IN:  Bedrock  Topography  and  Glacial  Deposits  of 

the  Colonie  Channel  Between  Saratoga  Lake  and 

Coeymans,    New    York    with    a    section    on    the 

Ground-Water   Potential   of  the   Capital   District 

Buried-Valley  Deposits.  New  York  State  Museum 

Map  and  Chart  Series  Number  37,  1985.  p  25-55,  1 

fig,  5  ref. 

Descriptors:  *Water  resources  data,  "Geohydro- 
logy,  *Potential  water  supply,  *Groundwater 
budget,  "Capital  District,  *New  York,  'Aquifers, 
Aquifer  systems,  Permeability  coefficient,  Seismol- 
ogy- 

Twenty-two  test  holes  were  drilled  into  the  pregla- 
cial  buried-valley  system  in  the  Capital  District 
area  and  penetrated  deep  confined  aquifers.  Yields 
of  several  thousand  gallons  per  minute  are  estimat- 
ed to  be  feasible  from  properly  constructed  wells 
tapping  these  aquifers.  The  test  holes  were  drilled 
open  hole  and  logged  by  natural-gamma,  resistivi- 
ty, and  self-potential  probes.  Gamma  logging 
proved  adequate  to  distinguish  sand  and  gravel 
units  beneath  the  thick  glaciolacustrine  clay  and 
silt;  electric  logs  aided  in  determining  water-bear- 
ing potential  of  the  units.  Data  from  most  sites 
extended  knowledge  of  the  deep-aquifer  system, 
and  many  sites  were  found  to  contain  coarse,  per- 
meable zones  that  show  promise  of  high  water 
yields.  Most  sand  and  gravel  units  probably  are 
continuous  with  adjacent  surficial  glacial  ice-con- 
tact, outwash,  or  deltaic  deposits.  Hydraulic  con- 
ductivity along  the  preglacial  valley  is  not  consist- 
ent, but  sand  and  gravel  is  present  within  most  of 
the  inner  gorge.  Seismic  profiles  can  aid  in  refining 
knowledge  of  the  areal  extent  and  cross-sectional 
details  of  the  relatively  narrow  gorge  within  much 
of  the  valley  system.  (See  also  W89-04835)  (Au- 
thor's abstract) 
W89-04837 


EPA  ACTIVITIES  RELATED  TO  SOURCES  OF 
GROUND-WATER  CONTAMINATION. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Ground-Water  Protection. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 11901. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
February  1987.  125p,  10  exhibits,  5  ref. 

Descriptors:  "Groundwater  protection,  *Water 
quality  control,  "Regulations,  "Water  pollution 
sources,  Surveys,  Groundwater  quality,  Federal 
jurisdiction. 

The  Office  of  Ground-Water  Protection  (OGWP) 
undertook  a  special  project  during  the  summer  and 
fall  of  1986  in  which  all  Headquarters  program 
offices  and  Regional  offices  were  surveyed  to  de- 
termine the  type,  scope,  and  status  of  groundwater 
quality  protection  activities  that  were  being  con- 
ducted by  the  Agency.  The  survey  focused  on 
Agency  activities  that  address  33  sources  of 
groundwater  contamination  listed  in  the  1984 
Office  of  Technology  Assessment  (OTA)  report 
'Protecting  The  Nation's  Groundwater  from  Con- 
tamination.' This  list  contains  sources  ranging  from 
landfills  to  road  salt  applications.   Approximately 


270  EPA  programs  and  activities  that  address 
these  33  OTA-hsted  sources  are  listed.  Inventory 
information  was  obtained  through  a  work  group 
composed  of  liaisons  appointed  by  each  Assistant 
Administrator  and  representatives  of  each  Region- 
al Ground-Water  Office  This  group  in  turn  devel- 
oped a  large  network  of  EPA  staff  who  supplied 
and  reviewed  the  program  and  activity  listings  and 
summaries  contained  in  the  report.  (Lantz-PTT) 
W89-04851 


GUIDELINES  FOR  DELINEATION  OF  WELL- 
HEAD PROTECTION  AREAS. 

Environmental    Protection   Agency,    Washington, 

DC. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-04852 


WATERSHEDS, 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04864 


AQUIFER  TEST  EVALUATION  AND  POTEN- 
TIAL EFFECTS  OF  INCREASED  GROUND- 
WATER PUMPAGE  AT  THE  STOVEPIPE 
WELLS  HOTEL  AREA,  DEATH  VALLEY  NA- 
TIONAL MONUMENT,  CALIFORNIA, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

L.  R.  Woolfenden,  P.  Martin,  and  B.  Baharie. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations  Report   87-4270, 
1988.  26p,  12  fig,  3  tab,  7  ref. 

Descriptors:  "Water  resources  data,  "Groundwat- 
er, "Aquifer  testing,  "Pumpage,  "California,  Water 
treatment,  Reverse  osmosis,  Tourism,  Groundwat- 
er level,  Phreatophytes,  Transmissivity,  Storage 
coefficient,  Theis  equation,  Drawdown,  Observa- 
tion wells. 

Ground-water  use  in  the  Stovepipe  Wells  Hotel 
area  in  Death  Valley  National  Monument  is  ex- 
pected to  increase  significantly  if  the  nonpotable, 
as  well  as  potable,  water  supply  is  treated  by 
reverse  osmosis.  During  the  peak  tourist  season, 
October  through  March,  ground-water  pumpage 
could  increase  by  37,500  gallons  per  day,  or  76%. 
The  effects  of  this  additional  pumpage  on  water 
levels  in  the  area,  particularly  near  a  strand  of 
phreatophytes  about  10,000  feet  east  of  the  well 
field,  are  of  concern.  In  order  to  evaluate  the 
effects  of  increased  pumpage  on  water  levels  in  the 
Stovepipe  Wells  Hotel  area  well  field,  two  aquifer 
tests  were  performed  at  the  well  field  to  determine 
the  transmissivity  and  storage  coefficients  of  the 
aquifer.  Analysis  of  the  aquifer  test  determined  that 
a  transmissivity  of  1,360  feet  squared  per  day  was 
representative  of  the  aquifer.  The  estimated  value 
of  transmissivity  and  the  storage-coefficient  values 
that  are  representative  of  confined  (1.2  x  .0004)  and 
unconfined  (0.25)  conditions  were  used  in  the 
Theis  equation  to  calculate  the  additional  draw- 
down that  might  occur  after  1,  10,  and  50  years  of 
increased  pumpage.  The  drawdown  calculated  by 
using  the  lower  storage-coefficient  value  repre- 
sents the  maximum  additional  drawdown  that 
might  be  expected  from  the  assumed  increase  in 
pumpage;  the  drawdown  calculated  by  using  the 
higher  storage-coefficient  value  represents  the  min- 
imum additional  drawdown.  Calculated  additional 
drawdowns  after  50  years  of  pumping  range  from 
7.8  feet  near  the  pumped  well  to  2.4  feet  at  the 
phreatophyte  stand  assuming  confined  conditions, 
and  from  5.7  feet  near  the  pumped  well  to  0.3  foot 
at  the  phreatophyte  stand  assuming  unconfined 
conditions.  Actual  drawdowns  probably  will  be 
somewhere  between  these  values.  Drawdowns 
measured  in  observation  wells  during  1973-85,  in 
response  to  an  average  pumpage  of  34,200  gallons 
per  day  at  the  Stovepipe  Wells  Hotel  well  field. 
are  similar  to  the  drawdowns  calculated  by  the 
Theis  equation  for  the  assumed  increase  in  pump- 
age. (Author's  abstract) 
W89-04903 
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SELECTED  REPORTS  THAT  INCLUDE  COM- 
PUTER PROGRAMS  PRODUCED  BY  THE  U.S. 
GEOLOGICAL  SURVEY  FOR  SIMULATION 
OF  GROUND-WATER  FLOW  AND  QUALITY, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

C.  A.  Appel,  and  T.  E.  Reilly. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations  Report   87-4271, 
1988.  64p,  71  ref. 

Descriptors:  *Groundwater  movement,  *Water 
quality,  'Simulation,  'Computer  programs, 
'Model  studies,  'Literature  review,  Computer 
models,  Statistical  models. 

A  summary  list  of  reports  that  document  numerical 
models  that  simulate  ground-water  flow  and  qual- 
ity is  presented.  The  list  documents  the  reference 
by  giving  a  description  of  each  model  program,  its 
numerical  features,  a  qualitative  expression  of  the 
number  of  past  applications  and  where  to  obtain  a 
copy.  All  reports  included  in  the  list  have  been 
published  or  developed  by  the  U.S.  Geological 
Survey  and  most  contain  listings  of  the  computer 
programs.  (Author's  abstract) 
W89-04904 


GROUND-WATER  FLOW  BENEATH  LEVEE 
35A  FROM  CONSERVATION  AREA  2B, 
BROWARD  COUNTY,  FLORIDA, 

Geological   Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
L.  J.  Swayze. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4280, 
1988.  22p,  8  fig,  2  tab,  11  ref. 

Descriptors:  'Seepage,  'Articial  recharge, 
'Groundwater  movement,  'Levees,  'Florida,  Re- 
charge, Aquifers,  Pressure  head,  Canals,  Under- 
flow. 

Conservation  Area  2B  is  an  area  of  recharge  for 
the  surficial  aquifer  system  in  Broward  County. 
Water  stored  in  the  conservation  area  provides  the 
hydraulic  potential  for  downward  flow  to  the  high 
permeability  zone  of  the  Biscayne  aquifer.  A  5.64 
ft  head  differential  (average  for  the  period  of 
record)  between  water  levels  in  Conservation  Area 
2B  and  water  levels  in  the  adjacent  levee  35A 
borrow  canal  causes  water  to  leak  into  the  canal  at 
an  average  rate  of  about  0.0022  cu  ft  per  sec  per 
lineal  foot  of  canal  and  accounts  for  a  loss  of  0.013 
foot  per  day  of  surface  water  from  Conservation 
Area  2B.  Amounts  of  canal  leakage  and  underflow 
are  constantly  changing  and  are  dependent  upon 
the  head  differential  between  Conservation  Area 
2B  and  the  levee  35A  borrow  canal.  (Author's 
abstract) 
W89-04906 


PERCENTAGE  CHANGE  IN  SATURATED 
THICKNESS  OF  THE  HIGH  PLAINS  AQUI- 
FER, WEST-CENTRAL  KANSAS,  1950  TO  AV- 
ERAGE 1985-87, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
B.  J.  Dague. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4252, 
1987.  lp  (map),  14  ref. 

Descriptors:  'Groundwater  mining,  'High  Plains 
Aquifer,  'Groundwater  level,  'Maps,  'Aquifer 
characterics,  'Saturation  zone,  'Kansas,  Ground- 
water management,  Hydrologic  maps,  Groundwat- 
er level,  Observation  wells,  Bedrock,  Irrigation 
effects,  Withdrawal,  Pumpage. 

Continuing  studies  are  being  made  in  west-central 
Kansas  to  provide  up-to-date  information  that  will 
aid  in  the  management  of  groundwater  for  irriga- 
tion. This  report  presents  the  results  of  the  seventh 
in  a  series  of  studies  that  uses  a  statistical  tech- 
nique, called  kriging,  to  produce  hydrologic  maps. 
The  kriging  technique  interpolates  water-level  alti- 
tudes at  the  center  of  each  1 -square-mile  section  in 


the  study  area  on  the  basis  of  water-level  measure- 
ments from  164  observation  wells.  These  interpo- 
lated altitudes  (1859  in  all),  along  with  bedrock- 
surface  and  base-year  water-level  altitudes  were 
used  to  prepare  a  hydrologic  map  that  illustrates 
percentage  change  in  saturated  thickness.  Saturat- 
ed thickness,  as  used  in  this  report,  is  the  thickness 
of  the  High  Plains  Aquifer  between  the  ground- 
water surface,  as  indicated  by  water-level  altitudes, 
and  the  bedrock  surface.  Because  irrigation  devel- 
opment in  west-central  Kansas  was  minimal  prior 
to  1950,  the  saturated  thickness  during  1950  repre- 
sented a  nearly  static  condition  in  the  aquifer. 
Thus,  the  decrease  in  saturated  thickness  of  the 
aquifer  since  1950  is  related  to  the  effects  of  irriga- 
tion withdrawals  on  the  volume  of  water  in  stor- 
age. In  general,  percentage  change  in  saturated 
thickness  indicates  the  degree  of  stress  on  the 
aquifer  in  most  areas  resulting  from  irrigation 
pumpage.  (Shidler-PTT) 
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EFFECT  OF  NIAGARA  POWER  PROJECT  ON 
GROUND  WATER  FLOW  IN  THE  UPPER 
PART  OF  THE  LOCKPORT  DOLOMITE,  NI- 
AGARA FALLS  AREA,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

T.  S.  Miller,  and  W.  M.  Kappel. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations  Report   86-4130, 
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Descriptors:  'Dam  effects,  'Groundwater  move- 
ment, 'Groundwater  level,  'Groundwater  flow, 
'Powerplants,  'New  York,  'Niagara  Falls,  Re- 
charge, Potentiometric  level,  Pressure  head,  Dolo- 
mite, Canals,  Pumped  storage,  Storage  reservoirs, 
Drains,  Tunnels,  Seepage,  Water  level  fluctuations. 

The  Niagara  River  Power  Project  near  Niagara 
Falls,  N.Y.,  has  created  recharge  and  discharge 
areas  that  have  modified  the  direction  of  ground- 
water flow  east  and  northeast  of  the  falls.  Before 
construction  of  the  power  project  in  1962,  the 
configuration  of  the  potentiometric  surface  in  the 
upper  part  of  the  Silurian  Lockport  Dolomite  gen- 
erally paralleled  the  buried  upper  surface  of  the 
bedrock.  Ground  water  in  the  central  and  east 
parts  of  the  city  of  Niagara  Falls  flowed  south  and 
southwestward  toward  the  upper  Niagara  River 
(above  the  falls),  and  ground  water  in  the  western 
part  flowed  westward  into  Niagara  River  gorge. 
The  power  project  consists  of  two  hydroelectric 
powerplants  separated  by  a  forebay  canal  that  re- 
ceives water  from  the  upper  Niagara  River 
through  two  4-mi-long,  parallel,  buried  conduits. 
During  periods  of  nonpeak  power  demand,  some 
water  in  the  forebay  canal  is  pumped  to  a  storage 
reservoir  for  later  release  to  generate  electricity 
during  peak-demand  periods.  Since  the  power 
project  began  operation  in  1962,  groundwater 
within  0.5  mi  of  the  buried  conduits  has  seeped 
into  the  drain  system  that  surrounds  the  conduits, 
then  flows  both  south  from  the  forebay  canal  and 
north  from  the  Niagara  River  toward  the  Falls 
Street  tunnel~a  former  sewer  that  crosses  the  con- 
duits 0.65  mi  north  of  the  upper  Niagara  River. 
Approximately  6  million  gallons  of  ground  water  a 
day  leaks  into  the  Falls  Street  tunnel,  which  carries 
it  2.3  mi  westward  to  the  Niagara  River  gorge 
below  the  falls.  Daily  water-level  fluctuations  in 
the  forebay  canal  affect  water  levels  in  the  drain 
system  that  surrounds  the  conduits,  and  this,  in 
turn,  affects  the  potentiometric  surface  in  the 
Lockport  Dolomite  within  0.5  mi  of  the  conduits. 
The  drains  transmit  changes  in  pressure  head  near 
the  forebay  canal  southward  at  least  as  far  as  the 
Falls  Street  tunnel  area  and  possibly  to  the  upper 
Niagara  River.  Some  water  in  the  pumped-storage 
reservoir  recharges  ground  water  in  the  Lockport 
Dolomite  by  seepage  through  bedding  joints, 
which  are  exposed  in  the  unlined  reservoir  bottom, 
and  through  the  grout  curtain  beneath  the  reser- 
voir's dike.  Water-level  fluctuations  in  the  reser- 
voir cause  slight  ground-water  fluctuations  near 
the  reservoir.  (Author's  abstract) 
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STATISTICAL   ANALYSIS   RELATING   WELL 
YIELD  TO  CONSTRUCTION  PRACTICES  AND 
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ods, 'Groundwater  movement,  'Siting,  'Statistical 
analysis,  'North  Carolina,  Well  data,  Crystalline 
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A  statistical  analysis  was  made  of  data  from  more 
than  6,200  water  wells  drilled  in  the  fractured 
crystalline  rocks  of  the  Blue  Ridge,  Piedmont,  and 
western  edge  of  the  Coastal  Plain  where  crystal- 
line rocks  underlie  sediments  at  shallow  depths. 
The  study  area  encompassed  65  countries  in  west- 
ern North  Carolina,  an  area  of  30,544  square  mi, 
comprising  nearly  two-thirds  of  the  State.  Addi- 
tional water  supplies  will  be  needed  in  western 
North  Carolina  as  population  and  industrial  devel- 
opment continue  to  increase.  Ground  water  is  an 
attractive  alternative  to  surface  water  sources  for 
moderate  to  large  supplies.  The  statistical  analysis 
was  made  to  identify  the  geologic,  topographic, 
and  construction  factors  associated  with  high-yield 
wells.  It  is  generally  held  that  the  crystalline  rocks 
of  Blue  Ridge  and  Piedmont  provinces  yield  only 
small  amounts  of  water  to  wells,  that  water  is 
obtained  from  vertical  fractures  that  pinch  out  at  a 
depth  of  about  300  feet  because  of  lithostatic  pres- 
sure, and  that  the  function  of  a  larger  diameter 
well  is  primarily  for  storage.  These  concepts  are 
reasonable  when  based  upon  the  average  well 
drilled  in  these  rocks:  a  domestic  well,  125  feet 
deep,  6  inches  or  less  in  diameter,  and  located  on  a 
hill  or  ridge.  However,  statistical  analysis  shows 
that  wells  in  draws  or  valleys  have  average  yields 
three  times  those  of  wells  on  hills  and  ridges.  Wells 
in  the  most  productive  hydrogeologic  units  have 
average  yields  twice  those  of  wells  in  the  least 
productive  units.  Wells  in  draws  and  valleys  in  the 
most  productive  units  average  five  times  more 
yield  than  wells  on  hills  and  ridges  in  the  least 
productive  units.  Well  diameter  can  have  signifi- 
cant influence  on  yield;  for  a  given  depth,  yield  is 
directly  proportional  to  well  diameter.  Maximum 
well  yields  are  obtained  from  much  greater  depths 
than  previously  believed.  For  example,  the  average 
yield  of  6-inch  diameter  wells  located  in  draws  and 
valleys  can  be  expected  to  reach  a  maximum  of 
about  45  gallons  per  minute  at  depths  of  500  to  525 
feet;  for  similarly  located  12-inch  diameter  wells, 
the  average  yield  can  be  expected  to  reach  a 
maximum  of  about  150  gallons  per  min  at  depths  of 
700  to  800  ft.  (Author's  abstract) 
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A  20  hour  flow  test  of  the  Newberry  2  research 
drillhole  at  Newberry  Volcano  produced  about 
33,000  kilograms  of  fluid.  The  flow  rate  declined 
from  about  0.8  kilograms  per  sec  to  less  than  0.3 
kilograms  per  sec  during  the  course  of  the  test. 
The  mass  ratio  of  liquid  water  to  vapor  was  about 
3:2   at   the   separator   and   stayed   fairly   constant 
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llnoughoul  the  lest.  The  vapor  phase  was  aboul 
hall  steam  and  half  C02  by  weight.  The  average 
enthalpy  of  the  steam/water  mixture  at  the  scpara- 
toi  was  about  1,200  kilojoules  per  kilogram.  Be- 
cause of  the  low  flow  rate  uid  the  large  tempera- 
ture gradient  into  the  sui  rounding  roeks,  heal  loss 
from  the  wellboie  was  high,  a  simple  conductive 
model  gives  overall  losses  of  about  1,200  kilojoules 
per  kilogram  of  H20  produced.  The  actual  heat 
loss  may  have  been  even  higher  due  to  convective 
effects,  and  it  is  likely  that  the  fluid  entering  the 
bottom  of  the  wellbore  was  largely  or  entirely 
steam  and  C02.  (Author's  abstract) 
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GEOLOGY  OF  THE  SURFICIAL  AQUIFER 
SYSTEM,  DADE  COUNTY,  FLORIDA, 
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The  geologic  framework  of  the  surficial  aquifer 
system  in  Dade  County,  Florida,  was  investigated 
as  part  of  a  longterm  study  by  the  USGS  in 
cooperation  with  the  South  Florida  Water  Man- 
agement District,  to  describe  the  geology,  hydro- 
logic  characteristics,  and  groundwater  quality  of 
the  surficial  aquifer  system.  Thirty-three  test  wells 
were  drilled  completely  through  the  surficial  aqui- 
fer system  and  into  the  underlying,  relatively  im- 
permeable units  of  the  Tamiami  and  Hawthorn 
Formations.  Detailed  lithologic  logs  were  made 
from  microscopic  examination  of  rock  cuttings  and 
cores  obtained  from  these  wells.  The  logs  were 
used  to  prepare  geologic  sections  that  show  the 
lithologic  variations,  thickness  of  the  lithologic 
units,  and  different  geologic  formations  that  com- 
prise the  aquifers  system.  (Author's  abstract) 
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HYDROGEOLOGY  OF  THE  EASTERN  PART 
OF  THE  SALT  RIVER  VALLEY  AREA,  MARI- 
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The  Salt  River  Valley  is  a  major  agricultural  and 
metropolitan  area  in  semiarid  south-central  Arizo- 
na. Groundwater  in  the  permeable  sedimentary 
deposits  underlying  the  area  is  a  major  water 
supply  for  agricultural,  municipal,  and  industrial 
oundwater  levels  have  declined  as  much 
as  400  ft  in  recent  years.  Management  of  the  re- 
maining groundwater  resources  and  their  protec- 
tion from  contamination  will  require  knowledge  of 
the  hydrogeologie  framework  and  the  water-bear- 
ing characteristics  of  the  sedimentary  units  in  the 
groundwater  system.  The  rocks  in  the  eastern  part 
of  ll  Valley  are  divided  into  six  units- 

crys  extrusive  rocks,  red  units,  lower 

unit,  middle  unit,  and  upper  unit.  The  crystalline 
md   'xii  US!  basin  and   form 

iilly  impermeable  hydrologic  boundaries   The 
lower,    midc'ii     and    uppi  I    Sedimentary    units 

contain  most  ■>!  the  groundwater.  The  red  unit 

i  ground  water,  princi- 
pal! lere  it   yields  as  much  as 
I, (XX)  gallons/min   (gpm)  of  waier   li)  wells.    I  he 
ip  the  largest  volume  of 
i       i     ally  of  mudstone, 
clay,  sill,  and   •  thai    ma)    be-  as 


much  as  10,000  ll  thick  in  the  central  pan 
basin  Wells  tapping  the  mudstone.  clay,  sill  yield 
50  (gpm)  or  less  but  the  conglomciui' 
and  gravel  may  yield  as  much  as  1.5'KJ  gpm  I  he 
middle  unit  is  the  principal  water-bearing  unit  in 
the  basin  and  consists  mostly  of  silt,  siltstone,  and 
silly  sand  and  gravel.  I  he  unit  is  as  much  as  I, (XX) 
ft  thick  in  the  central  part  of  the  basin  and  as  much 
as  700  ft  is  saturated.  The  unit  will  yield  as  much  as 
1,000  gpm  where  the  saturated  thickness  is  at  least 
500  ft.  Locally,  north  of  Mesa,  the  unit  yields  as 
much  as  4,000  gpm.  The  upper  unit  is  gravel,  sand. 
and  silt  and  is  saturated  only  in  a  small  area  in  the 
southwestern  part  of  the  basin.  Where  saturated, 
the  unit  may  yield  as  much  as  4,500  gpm.  The 
upper  unit  transmits  recharge  derived  from  sheet 
flow,  from  Hood  flow  in  ephemeral  streams,  and 
from  irrigation  to  the  water  table.  (Author's  ab- 
stract) 
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LOUISIANA  HYDROLOGIC  ATLAS  MAP  NO. 
2:  AREAL  EXTENT  OF  FRESHWATER  IN 
MAJOR  AQUIFERS  OF  LOUISIANA, 
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For  primary  bibliographic  entry  see  Field  7C. 
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Geological  Survey,  Rapid  City,  SD.  Water  Re- 
sources Div. 

D.  P.  Kyllonen,  and  K.  D.  Peter. 
Available  from  Books  and  Open  Fiie  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources   Investigations   Report   86-4158. 
1987.  61p,  22  fig,  7  tab,  43  ref. 
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The  Inyan  Kara,  Minnelusa,  and  Madison  aquifers 
are  the  principal  sources  of  ground  water  in  the 
northern  Black  Hills,  South  Dakota  and  Wyoming, 
and  Bear  Lodge  Mountains,  Wyoming.  The 
aquifers  are  exposed  in  the  Bear  Lodge  Mountains 
and  the  Black  Hills  and  are  about  3,000  to  5,000  ft 
below  the  land  surface  in  the  northeast  corner  of 
the  study  area.  The  direction  of  groundwater 
movement  is  from  the  outcrop  area  toward  central 
South  Dakota.  Recharge  is  by  infiltration  of  pre- 
cipitation and  streamflow  is  by  springs  and  well 
withdrawals.  All  three  aquifers  yield  water  to 
flowing  wells  in  some  part  of  the  area.  Measured 
and  reported  well  yields  in  each  of  the  three 
aquifers  exceed  100  gal/min  (gpm).  A  well  open  to 
the  Minnelusa  Formation  and  the  upper  part  of  the 
Madison  Limestone  yielded  more  than  2,000  gpm. 
Water  from  the  Inyan  Kara  aquifer  may  require 
treatment  for  gross  alpha  radiation,  iron,  manga- 
nese, sulfate,  and  hardness  before  use  in  public 
water  systems.  Water  from  the  Minnelusa  aquifer 
in  the  northern  one-half  of  the  study  area  may 
require  treatment  for  sulfate  and  hardness  before 
use  in  public  water  systems  Water  from  the  Madi- 
son aquifer  in  the  northern  one-half  of  the  study 
area  may  require  treatment  of  fluoride,  gross  alpha 
radiation,  sulfate,  and  hardness  before  use  in  publii 
water  systems.  Water  from  the  Minnelusa  and 
Madison  aquifers  in  the  southern  one-half  ol  the 
study  area,  though  very  hard  (more  than  1X0  mg/ 
L  hardness  as  calcium  carbonate),  is  suitable  lor 
public  water  systems  and  irrigation.  Flow  between 


the  Minnelusa  and  the  Inyan  Kara  aquifers  appears 
to  be  insignificant,  based  on  the  results  of  a  digital 
model  results.  The  model  indicated  there  may  be 
significant  recharge  to  the  Minnelusa  and  Madison 
aquifers  by  leakage  between  these  two  aquifers  and 
perhaps  deeper  aquifers  (Author  s  abstract) 
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Aquifer  and  well  hydraulic  characteristics  were 
determined  from  more  than  100  multiple-well  and 
single-well  aquifer  tests  in  the  Coastal  Plain  of 
South  Carolina  and  tabulated  by  county.  Multiple- 
well  aquifer  tests  were  analyzed  by  the  This 
method  for  nonleaky  aquifers  and  the  Hantush- 
Jacob  method  for  leaky  aquifers.  Single-well  tests 
were  analyzed  by  straight  line  solution  techniques 
for  drawdown  and  recovery  tests.  Specific-capac- 
ity data  are  presented  for  many  areas  where  aqui- 
fer-test information  is  sparse.  The  characteristics 
determined  are  based  largely  on  well  performance 
tests  conducted  by  well  drillers  and  consulting 
engineers.  Although  use  of  this  information  has 
many  limitations,  it  has  value  in  establishing  trans- 
missivity and  storage  coefficient  values  for  the 
Coastal  Plain  aquifers.  ;Peters-FTT) 
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The  Gulf  Coast  Regional  Aquifer-System  Analysis 
is  a  study  of  regional  aquifers  in  sediments  of 
mostly  Cenozoic  age  in  an  area  of  about  230,000  sq 
mi  in  the  Central  Plain  of  Alabama.  Arkansas, 
Florida,  Illinois,  Kentucky,  Louisiana,  Mississippi, 
Missouri,  Tennessee,  and  Texas,  and  an  additional 
bO.OOO  sq  mi  offshore.  Three  aquifer  systems  have 
been  identified:  the  Mississippi  embayment  aquifer 
svstem,  the  Texas  coastal  uplands  aquifer  system, 
and  the  coastal  lowlands  aquifer  system.  These 
li!  systems  thicken  from  <  100  ft  near  their 
updip  limit  to  thousands  of  ft  gulfward  toward 
their  downdip  limits.  The  Mississippi  embayment 
aquil  i  system  exceeds  5,000  ft  in  thickness  in 
central  Louisiana  and  in  southwestern  Mississippi. 
The  thickest  area  in  southwestern  Mississippi  un- 
derlies most  of  the  six  Mississippi  counties,  cen- 
tered around  Jefferson  County.  The  greatest  thick- 
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ness  of  the  coastal  lowlands  aquifer  system  in 
Mississippi  occurs  in  southern  Hancock  County 
where  the  system  is  composed  of  several  individual 
aquifers  and  confining  units.  There  are  seven 
aquifers  and  three  confining  units  in  the  Mississippi 
embayment  aquifer  system,  five  aquifers  and  two 
confining  units  in  the  Texas  coastal  uplands  aquifer 
system,  and  five  aquifers  and  two  confining  units  in 
the  coastal  lowlands  aquifer  system.  Most  of  the 
thicker  parts  of  each  aquifer  system  contain  moder- 
ately saline  to  very  saline  water.  Water  in  the 
Mississippi  embayment  aquifer  system  is  moderate- 
ly saline  to  very  saline  in  most  of  a  seven  county 
area  in  southwestern  Mississippi.  About  9,600  mil- 
lion gal/day  (gpd)  of  ground  water  was  pumped 
from  the  aquifers  in  the  study  area  during  1980. 
About  15%  of  that  pumpage  (or  about  1,400  mil- 
lion gpd  was  in  Mississippi,  mostly  from  the  Missis- 
sippi River  Valley  alluvial  aquifer  of  the  Mississip- 
pi embayment  aquifer  system.  About  10%  of  the 
Mississippi  pumpage,  or  140  million  gpd,  was  from 
the  coastal  lowlands  aquifer  system.  Preliminary 
results  from  simulation  of  groundwater  flow  indi- 
cates that  parts  of  Mississippi  are  major  regional 
recharge  areas  for  both  the  Mississippi  embayment 
aquifer  system  and  the  coastal  lowlands  aquifer 
system.  (Peters-PTT) 
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QUALITY  OF  WATER  RESOURCES  OF  THE 
OUACHITA  NATIONAL  FOREST,  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

E.  F.  Cole,  and  E.  E.  Morris. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4166. 
1986.  1  sheet  (map),  3  fig,  3  tab,  15  ref. 

Descriptors:  ".Water  resources  data,  *Water  qual- 
ity, "Ouachita  National  Forest,  "Hydrologic  data 
collections,  *Maps,  Potential  water  supply, 
Groundwater,  Surface  water. 

Surface  water  and  groundwater  quality  was  docu- 
mented in  the  Ouachita  National  Forest  by  collect- 
ing surface  water  quality  data  at  15  points  and 
groundwater  quality  data  at  11  sites  from  April 
1984  through  August  1985.  The  data  were  com- 
pared to  drinking  water  standards  and  the  results 
are  tabulated.  Surface  water  in  the  Ouachita  Na- 
tional Forest  is  relatively  abundant.  It  is  low  in 
mineralization  and  chemically  suitable  for  most 
uses  with  minimal  treatment.  Groundwater  is  rela- 
tively scarce.  The  low  yields  of  wells  limit  the  use 
of  groundwater  primarily  to  domestic  use.  The 
water  is  chemically  suitable  for  most  purposes  but 
may  require  treatment  for  the  removal  of  iron. 
(Peters-PTT) 
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SELECTED  HYDROLOGIC  AND  PHYSICAL 
PROPERTIES  OF  MESOZOIC  FORMATIONS 
IN  THE  UPPER  COLORADO  RIVER  BASIN  IN 
ARIZONA,  COLORADO,  UTAH,  AND  WYO- 
MING-EXCLUDING THE  SAN  JUAN  BASIN, 
Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
J.  F.  Weigel. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4170. 
1987.  68p,  4  fig,  6  tab,  24  ref. 

Descriptors:  *Geohydrology,  *Water  resources 
data,  "Colorado,  "Utah,  "Wyoming,  "Hydrologic 
data  collections,  "Colorado  River  Basin,  Data  in- 
terpretation, Testing  procedures,  Aquifer  testing, 
Specific  capacity,  Hydraulic  conductivity. 

Data  for  hydrologic  and  physical  properties  of 
Mesozoic  formations  in  the  Upper  Colorado  River 
Basin,  excluding  the  San  Juan  Basin,  have  been 
collected  by  government  agencies,  private  indus- 
try, property  owners,  and  other  sources.  These 
data  were  compiled  and  analyzed  so  that  they 
would  be  available  for  use  by  hydrologists,  earth 
scientists,  planners,  and  others.  Five  methods  of 
data  analysis  are  discussed.  The  results  of  these 
five  methods  are  not  directly  comparable  because 
of  differences  in  the  volume  of  an  aquifer  repre- 


sented by  each  method.  Aquifer  tests  represent  the 
largest  volume  of  an  aquifer,  specific  capacity  and 
drill-stem  tests  represent  a  smaller  volume,  slug- 
injection  tests  represent  a  still  smaller  volume,  and 
laboratory  tests  represent  the  smallest  volume.  Be- 
cause they  represent  large  volumes  of  an  aquifer, 
aquifer  tests  were  considered  to  give  the  best  esti- 
mates of  hydrologic  characteristics.  Laboratory 
data  for  permeability  to  air  and  hydraulic  conduc- 
tivity were  determined  to  be  related  by  a  simple 
power  function.  (Author's  abstract) 
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GEOHYDROLOGY  AND  POTENTIAL  HY- 
DROLOGIC EFFECTS  OF  UNDERGROUND 
COAL  MINING  IN  THE  RAPID  CREEK  BASIN, 
MESA  COUNTY,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
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GEOHYDROLOGIC  RECONNAISSANCE  OF  A 
GROUND-WATER  CONTAMINATION  PROB- 
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SPOKANE,  WASHINGTON, 
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RECONNAISSANCE  OF  HYDROLOGY,  LAND 
USE,  GROUND-WATER  CHEMISTRY,  AND 
EFFECTS  OF  LAND  USE  ON  GROUND- 
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THICKNESS  AND  HYDROGEOLOGY  OF 
AQUIFERS  AND  CONFINING  UNITS  BELOW 
THE  UPPER  GLACIAL  AQUIFER  ON  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

J.  Soren,  and  D.  L.  Simmons. 
Available  from  Books  and  Open  File  Report  Sec- 
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Descriptors:  "Aquifer  characteristics,  "Geohydro- 
logy,  "Water  supply,  "Water  resources  data,  "New 
York,  "Pumpage,  "Long  Island,  Groundwater  res- 
ervoirs, Hydraulic  conductivity,  Glacial  aquifers, 
Water  use. 

Three  extensive  unconsolidated  sand  and  gravel 
aquifers  on  Long  Island  lie  between  the  island's 
upper  glacial  aquifer  and  its  southward-dipping 
crystalline  bedrock  surface.  The  island's  aquifers 
have  been  heavily  pumped,  mainly  for  public- 
water  supply,  but  most  of  this  pumpage  since  the 
1960's  has  come  from  below  the  upper  glacial 
aquifer  because  the  upper  aquifer  has  been  increas- 
ingly contaminated  by  substances  introduced 
through  the  land  surface.  In  1984,  an  average  of 
370  million  gal/day  (gpd)  was  pumped  from  the 
groundwater  reservoir,  80%  (298  million  gpd)  of 
which  was  from  aquifers  below  the  upper  glacial 
aquifer.  The  artesian  Lloyd  aquifer,  confined  be- 
tween bedrock  and  the  overlying  Raritan  clay,  is 
the  basal  unit  in  Long  Island's  groundwater  reser- 
voir. The  Lloyd  underlies  nearly  all  of  the  island 
and  has  a  maximum  thickness  of  about  550  ft.  It  is  a 
minor  aquifer:  public-supply  pumpage  from  the 
Lloyd  in  1984  averaged  18  million  gpd.  The  Mag- 
othy  aquifer  overlies  the  Raritan  clay  beneath  most 
of  the  island  and  attains  a  maximum  thickness  of 
1,050  ft.  The  Magothy  has  been  the  principal 
source  of  public  water  supply  since  1960's,  and 
public-supply  pumpage  in  1984  averaged  278  mil- 
lion gpd.  The  Jameco  aquifer  occurs  only  in  buried 
valleys  that  were  cut  into  the  Magothy  deposits  in 
the  extreme  western  part  of  Long  Island;  thus,  the 
aquifer  has  good  lateral  and  vertical  hydraulic 
continuity  with  the  Magothy.  The  Jameco  attains  a 


maximum  thickness  of  200  ft.  Jameco  deposits  have 
greater  average  hydraulic  conductivity  than  the 
Magothy  and  are  considered  to  form  a  broad, 
highly  conductive  local  stringer  in  the  upper  part 
of  the  Magothy.  The  Jameco  is  a  minor  aquifer;  in 
1984,  average  public-supply  pumpage  was  2  mil- 
lion gpd.  In  the  southern  part  of  the  island,  the 
Magothy-Jameco  system  is  artesian,  overlain  by 
the  Gardiners  Clay  in  the  western  part  of  the 
island,  and  by  the  Gardiners  Clay  and  the  Mon- 
mouth greensand  in  the  eastern  two  thirds.  North 
of  the  Gardiners-Monmouth  limits,  the  Magothy  is 
'leaky'  vertically  because  the  clay  beds  within  it 
are  discontinuous;  there,  its  response  to  pumping 
stresses  is  similar  to  that  of  the  unconfined  overly- 
ing upper  glacial  aquifer,  with  which  it  is  in  hy- 
draulic continuity  to  various  degrees.  (Author's 
abstract) 
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SHALLOW  GROUND-WATER  CONDITIONS, 
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Massachusetts  Inst,  of  Tech.,  Cambridge.  Micro- 
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Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4177, 
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Descriptors:  "Water  chemistry,  "Groundwater 
quality,  "Groundwater  pollution,  "Groundwater, 
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Current  (1983)  water  levels  in  Tom  Green  County, 
Texas  probably  are  higher  than  normal  due  to  the 
above-normal  precipitation  during  1980-81. 
Ground  water  in  Tom  Green  County  commonly  is 
very  hard  (greater  than  180  mg/L  as  calcium  car- 
bonate), and  chemical  types  vary  in  the  aquifers 
and  in  different  parts  of  the  county.  The  concen- 
trations of  dissolved  materials  were  as  follows: 
solids  200  to  3,000  mg/L;  dissolved-chloride,  40  to 
1000  mg/L;  dissolved-sulfate  25  to  600  mg/L;  dis- 
solved-nitrate  (from  eight  wells),  2  to  37  mg/L. 
Five  of  the  nitrate  samples  exceeded  the  EPA 
maximum  level  of  10  mg/L.  Of  the  eight  water 
samples  analyzed  for  minor  elements,  two  exceed- 
ed the  maximum  contaminant  level  for  selenium, 
and  one  for  manganese;  in  three  wells  analyzed,  no 
pesticides  were  detected.  Two  groups  of  ground- 
water samples  were  tested  for  bacteria  in  April  and 
August  1983.  Water  samples  from  seven  wells 
were  common  to  both  groups,  and  samples  tested 
in  August  contained  more  bacteria.  Counts  of 
fecal-coliforms  ranged  from  0  to  26  colonies  per 
100  ml  with  most  less  than  5  colonies  per  100  ml. 
Counts  of  fecal-streptococci  ranged  from  0  to  400 
colonies  per  ml  with  most  less  than  20  colonies  per 
100  ml.  Using  dissolved-solids  concentrations  as  an 
indicator,  historical  and  current  (1983)  water-qual- 
ity records  were  compared  to  determine  if  any 
changes  in  water  quality  had  occurred.  The  quality 
of  water  from  Cretaceous  rocks  underlying  the 
Edwards  Plateau  has  not  changed  significantly; 
this  water  is  the  least  mineralized  ground  water  in 
the  county.  The  quality  of  water  from  the  Arroyo 
and  Bullwagon  aquifers  in  the  eastern  most  part  of 
the  county  also  has  not  changed  significantly;  dis- 
solved-solids concentrations  range  from  1500  to 
2000  mg/L.  In  the  remainder  of  the  county,  dis- 
solved-solids concentrations  have  increased  from 
10  to  500  mg/L  in  ground  water  along  the  river 
valleys  and  in  the  Lipan  Flat  area  and  increases  of 
500  to  1 100  mg/L  have  occurred  in  ground  water 
southeast  of  San  Angelo,  west  of  Twin  Buttes 
Reservoir,  and  about  10  mi  east  of  San  Angelo. 
Locally,  dissolved-solids  concentrations  have  in- 
creased by  as  much  as  4530  mg/L  in  water  from 
individual  wells.  Pollution  from  oil-field  activities 
may  affect  the  quality  of  water  in  some  isolated 
wells  and  in  some  areas  in  the  county.  No  histori- 
cal records  are  available  for  determining  any 
changes  in  pesticides,  minor  elements,  or  bacteria. 
(Author's  abstract) 
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Descriptors:  *Maps,  *Alluvial  aquifers,  'Hydro- 
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Aquifers. 

Maps  shown  in  this  report  show  the  potentiometric 
surface  of  the  alluvial  aquifer  before  and  after  the 
pumping  season  of  1985,  the  depth-to-water  in  the 
spring  of  1985,  and  the  change  in  water  levels 
between  the  spring  of  1980  and  the  spring  of  1985. 
Hydrographs  showing  long-term  water-level 
changes  in  the  alluvial  aquifer  are  also  included. 
(Rubinstein-PTT) 
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NASSAU  AND  SUFFOLK  COUNTIES,  NEW 
YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
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Available  from  Books  and  Open  File  Report  Sec- 
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Groundwater  is  the  sole  source  of  freshwater  in 
Nassau  and  Suffolk  Counties  on  Long  Island; 
therefore,  the  rate  at  which  precipitation  replen- 
ishes the  groundwater  system  may  affect  future 
water  supplies  in  some  areas.  Annual  precipitation 
on  Long  Island  averages  45  inches  per  year,  but 
less  than  23  inches,  or  50%,  recharges  the  ground- 
water system.  (Recharge  is  precipitation  that  per- 
colates to  the  ground-water  system  naturally;  it 
does  not  include  water  from  stormwater  basins  or 
injection  wells.)  The  rate  of  recharge  varies  locally 
and  ranges  from  29%  to  57%  of  precipitation, 
depending  on  land  use,  season,  and  amount  of 
storm  sewering  in  the  area.  Recharge  was  calculat- 
ed by  subtracting  evapotranspiration  and  direct 
runoff  values  from  known  precipitation  values. 
Evapotranspiration  was  calculated  by  the  Thorn- 
waite  and  Mather  method,  and  direct  runoff  rates 
to  streams  were  calculated  from  streamflow 
records  and  size  of  known  storm-sewer  service 
areas.  This  report  includes  maps  that  depict  pre- 
cipitation, evapotranspiration,  and  rates  of  natural 
recharge  in  Nassau  and  Suffolk  Counties  for  use  in 
future  hydrologic  studies  on  Long  Island.  (Au- 
thor's abstract) 
W89-04951 


CHARACTERISTICS  AND  PROPERTIES  OF 
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A  three-dimensional  digital  model  that  simulates 
transient  flow  in  the  alluvial  aquifer  system  under- 
lying the  Albuquerque-Belen  Basin,  New  Mexico, 
was  constructed  as  part  of  a  regional  aquifer  study 
of  the  southwest  alluvial  basins.  The  model  simu- 
lates hydraulic  heads  and  changes  in  hydraulic 
heads  for  1907  to  1979.  Hydraulic-conductivity 
values  used  in  the  accepted  model  range  from  0.25 
ft/day  in  part  of  the  Santa  Fe  Group  to  50  ft/day 
in  the  fluvial  deposits  in  the  Rio  Grande  flood 
plain.  The  majority  of  the  basin-fill  material  of  the 
Santa  Fe  group  of  Tertiary  and  Quaternary  age 
was  modeled  as  having  a  horizontal  hydraulic  con- 
ductivity of  either  30  or  40  ft/day.  The  simulated 
specific  storage  of  the  aquifer  was  0.000001/ft  and 
the  simulated  specific  yield  was  0.10.  The  aquifer 
was  simulated  as  being  vertically  anisotropic  with 
a  ratio  of  vertical  to  horizontal  hydraulic  conduc- 
tivity of  1:500.  Simulations  for  1976-79  indicated 
that  of  the  100,000  acre-ft  of  groundwater  with- 
drawn annually  from  the  basin-fill  deposits  outside 
of  the  Rio  Grande  flood  plain,  68%  was  obtained 
from  recharge  around  the  basin  margin,  depletion 
of  streams  that  are  tributary  to  the  Rio  Grande, 
and  the  stream-aquifer  system  in  the  Rio  Grande 
flood  plain.  Depletion  of  aquifer  storage  accounted 
for  25%  of  the  groundwater  supply  to  wells  out- 
side of  the  flood  plain,  and  the  remaining  7%  was 
obtained  by  induced  groundwater  inflow  from  the 
Santo  Domingo  Basin.  The  model  displayed  an 
acceptable  performance  throughout  the  period  of 
simulation.  However,  by  the  end  of  the  simulation 
period,  1979,  the  portrayal  of  the  Rio  Grande 
flood-plain  system  as  a  specified  hydraulic-head 
boundary  was  having  adverse  effects  on  the  simu- 
lation. (Author's  abstract) 
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A  three-dimensional  groundwater  flow  model  was 
used  to  simulate  groundwater  flow  for  a  124  sq  mi 
area  in  the  vicinity  of  Kesterson  Reservoir  in  the 
San  Joaquin  Valley,  California.  Available  data 
were  used  to  calculate  a  probable  range  of  ground- 
water flow  rates,  but  calibration  and  sensitivity 
analysis  were  not  done  for  this  model.  Flow  direc- 
tions, as  inferred  from  measured  groundwater 
levels  and  simulated  hydraulic  heads  from  all 
model  simulations,  indicate  that  regional  ground- 
water flow  is  from  the  south  to  the  north.  Kester- 
son Reservoir  acts  as  a  recharge  mound  superim- 
posed on  the  regional-flow  system.  Groundwater 
moves  in  the  horizontal  and  vertical  direction 
away  from  Kesterson  Reservoir.  Mud  and  Salt 
Sloughs  act  as  groundwater  discharge  areas.  Simu- 
lated groundwater  flow  from  Kesterson  Reservoir 
did  not  flow  beyond  these  sloughs.  Groundwater 
from  west  of  Mud  Slough  seems  to  flow  west 
toward  Los  Banos  Creek  and  east  toward  Mud 
Slough.  Groundwater  that  travels  toward  Salt 
Slough  from  Kesterson  Reservoir  probably  is  lost 
by  evapotranspiration  near  the  surface  before 
reaching  Salt  Slough.  Groundwater  between  Salt 


Slough  and  the  San  Joaquin  River  seems  to  flow 
north  and  toward  Salt  Slough  and  the  San  Joaquin 
River.  The  canals  and  duck  ponds  generally  act  as 
sources  of  groundwater  recharge.  A  method  was 
developed  for  determining  flow  directions  and  dis- 
tance traveled  in  three  dimensions  for  discrete  time 
increments  using  simulated  groundwater  fluxes 
Simulated  average  horizontal  pore  velocities  away 
from  Kesterson  range  less  than  0.01  to  140  ft/year 
The  simulated  average  vertical  pore  velocities 
range  from  0.01  to  14.7  ft/year  (Author's  abstract^ 
W89-04958 


DESCRIPTION  AND  COMPARISON  Ol  SE- 
LECTED MODELS  FOR  HYDROLOGIC  ANAL- 
YSIS OF  GROUND-WATER  FLOW,  ST. 
JOSEPH  RIVER  BASIN,  INDIANA, 
Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
J.  G.  Peters. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4199, 
1987.  125p,  42  fig,  17  tab,  109  ref. 

Descriptors.  'Groundwater  movement,  'Water- 
shed models,  'Simulation  analysis,  'Indiana. 
'Model  studies,  'Irrigation  effects,  'Glacial 
aquifers,  River  basins,  Geohydrology,  Comparison 
studies. 

The  Indiana  Department  of  Natural  Resources 
(IDNR)  is  developing  water-management  policies 
designed  to  assess  the  effects  of  irrigation  and 
other  water  uses  on  water  supply  in  the  basin.  In 
support  of  this  effort,  the  USGS,  in  cooperation 
with  IDNR,  began  a  study  to  evaluate  appropriate 
methods  for  analyzing  the  effects  of  pumping  on 
ground-water  levels  and  streamflow  in  the  basin's 
glacial  aquifer  systems.  Four  analytical  models  de- 
scribe drawdown  for  a  nonleaky,  confined  aquifer 
and  fully  penetrating  well;  a  leaky,  confined  aqui- 
fer and  fully  penetrating  well;  a  leaky,  confined 
aquifer  and  partially  penetrating  well;  and  an  un- 
confined  aquifer  and  partially  penetrating  well. 
Analytical  equations,  simplifying  assumptions,  and 
methods  of  application  are  described  for  each 
model.  In  addition  to  these  four  models,  several 
other  analytical  models  were  used  to  predict  the 
effects  of  ground-water  pumping  on  water  levels  in 
the  aquifer  and  on  streamflow  in  local  areas  with 
up  to  two  pumping  wells.  Analytical  models  for  a 
variety  of  other  hydrogeologic  conditions  are 
cited.  A  digital  ground-water  flow  model  was  used 
to  describe  how  a  numerical  model  can  be  applied 
to  a  glacial  aquifer  system.  The  numerical  model 
was  used  to  predict  the  effects  of  six  pumping 
plans  in  46.5  sq  mi  area  with  as  many  as  150  wells. 
Water  budgets  for  the  six  pumping  plans  were  used 
to  estimate  the  effect  of  pumping  on  streamflow 
reduction.  Results  of  the  analytical  and  numerical 
models  indicate  that,  in  general,  the  glacial  aquifers 
in  the  basin  are  highly  permeable.  Radial  hydraulic 
conductivity  calculated  by  the  analytical  models 
ranged  from  280  to  600  ft/day,  compared  to  210 
and  360  ft/day  used  in  the  numerical  model.  Maxi- 
mum seasonal  pumping  for  irrigation  produced 
maximum  calculated  drawdown  of  only  one-fourth 
of  available  drawdown  and  reduced  streamflow  by 
as  much  as  21%.  Analytical  models  are  useful  in 
estimating  aquifer  properties  and  predicting  local 
effects  of  pumping  in  areas  with  simple  lithology 
and  boundary  conditions  and  with  few  pumping 
wells.  Numerical  models  are  useful  in  regional 
areas  with  complex  hydrogeology  with  many 
pumping  wells  and  provide  detailed  water  budgets 
useful  for  estimating  the  sources  of  water  in  pump- 
ing simulations.  Numerical  models  are  useful  in 
constructing  flow  nets.  The  choice  of  which  type 
of  model  to  use  is  also  based  on  the  nature  and 
scope  of  questions  to  be  answered  and  on  the 
degree  of  accuracy  required.  (Author's  abstract) 
W89-04961 


CHEMICAL  EFFECTS  OF  HIGHWAY 
RUNOFF  ON  THE  SURFICIAL  AQUIFER, 
BROWARD  COUNTY,  FLORIDA, 

Geological   Survey,  Tallahassee,   FL.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 
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RECONNAISSANCE  OF  GEOHYDROLOGIC 
AREAS  AND  IN  1981  LOW-FLOW  CONDI- 
TIONS, WITHLACOOCHEE  RIVER  BASIN, 
SOUTHWEST  FLORIDA  WATER  MANAGE- 
MENT DISTRICT, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

J.  O.  Kimrey,  and  W.  Anderson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations   Report   86-4203, 
1987.  53p,  31  fig,  10  tab,  16  ref. 

Descriptors:  *  Surface-ground  water  relations, 
"Floridan  Aquifer,  *Water  resources  data,  "Un- 
confined  aquifer,  *Groundwater  recharge,  "Flori- 
da,  *Low  flow,  Drainage  area,  Aquifers,  Withla- 
coochee  River  basin,  Geohydrology. 

The  Withlacoochee  River  Basin  of  the  Southwest 
Florida  Water  Management  District  is  a  manage- 
ment area  of  about  2030  sq  mi  in  west-central 
Florida  containing  large  reserves  of  potable  water 
in  the  Upper  Floridan  aquifer.  Results  of  recon- 
naissance test  drilling  indicate  that  the  Upper  Flor- 
idan aquifer  may  be  treated  as  an  unconfined  aqui- 
fer in  the  management  area  which  allows  it  to  be 
divided  into  two  types  of  geohydrologic  areas:  (1) 
areas  of  high  recharge,  and  (2)  areas  of  moderate 
recharge.  Conceptually,  the  source  of  water  to 
well  fields  in  areas  of  high  recharge  would  largely 
be  natural  recharge,  whereas,  in  areas  of  moderate 
recharge,  a  significant  part  of  the  source  of  water 
to  well  fields  would  be  induced  downward  leak- 
age, or  capture,  of  surface  and  near-surface  water. 
The  Withlacoochee  River  Basin  of  the  Southwest 
Florida  Water  Management  District  is  drained 
almost  entirely  by  the  Withlacoochee  River  and  its 
tributaries,  field  data  were  collected  from  April  1 3 
through  August  17.  1981,  to  document  extremely 
low  streamfiow  conditions.  Conditions  in  the 
upper  half  of  the  drainage  basin  were  found  to  be 
the  most  severe  of  record.  On  July  7,  1981,  the 
total  net  runoff  from  the  upper  half  of  the  basin 
was  observed  to  be  only  0.1  cu  ft/sec.  Low-flow 
conditions  in  the  lower  half  of  the  drainage  basin, 
however,  were  less  severe  than  during  the  record 
low  period  of  1956.  (Author's  abstract) 
W89-04964 


HYDRAULIC  CHARACTERISTICS  OF  UPPER 
CRETACEOUS  AND  LOWER  TERTIARY 
CLASTIC  AQUIFERS-EASTERN  ALABAMA, 
GEORGIA,  AND  WESTERN  SOUTH  CAROLI- 
NA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

R.  E.  Faye,  and  K.  W.  McFadden. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   86-4210, 
1986.  22p,  1  plate,  4  fig,  3  tab,  48  ref. 

Descriptors:  *Aquifers,  *Geohydrology,  *Storage 
coefficient,  *Transmissivity,  "Alabama,  *Georgia, 
*South  Carolina,  Regression  analysis. 

Transmissivity  and  storativity  data  for  the  clastic 
sediments  of  the  northern  Coastal  Plain  of  eastern 
Alabama,  Georgia,  and  western  South  Carolina 
were  compiled  and  evaluated.  Transmissivity 
values  ranged  from  less  than  100  to  about  35,000  ft 
sq/day;  storativity  ranged  from  about  0.00002  to 
0.0002.  Data  for  lower  Tertiary  sediments  repre- 
sented by  the  Clayton  and  Tallahatta  Formations 
and  equivalent  Midwayan  and  Claibornian  sedi- 
ments are  listed  for  17  sites.  Transmissivity  values 
of  these  sediments  range  from  about  500  to  10,000 
ft  sq/day.  Transmissivity  values  for  the  Cretaceous 
Providence  Sand  and  Cusseta  Sand  and  equivalent 
Navarroan-Tayloran  sediments  are  listed  for  10 
sites  and  range  from  about  500  to  34,000  ft  sq/day. 
Transmissivity  values  for  the  Blufftown  and  Eutaw 
Formations  and  equivalent  Cretaceous  Tayloran- 
Austinian  sediments  are  listed  for  16  sites  and 
range  from  about  3000  to  35,000  ft  sq/day.  Trans- 
missivity of  the  Cretaceous  Tuscaloosa  Formation 
and  equivalent  Eaglefordian  sediments  is  listed  for 
5  sites  and  ranges  from  about  30  to  500  ft  sq/day. 


Estimates  of  transmissivity  based  on  well  specific 
capacity  were  computed  by  using  the  modified 
nonequilibrium  formula  and  linear  regression  anal- 
ysis. The  regression  analysis  was  based  on  log- 
transformed  paired  transmissivity  and  specific-ca- 
pacity data  at  48  pumping  wells.  The  regression 
model  provided  better  estimates  of  transmissivity 
than  the  modified  nonequilibrium  formula.  (Au- 
thor's abstract) 
W89-04966 


GROUND-WATER  PUMPAGE  FROM  THE  CO- 
LUMBIA PLATEAU  REGIONAL  AQUIFER 
SYSTEM,  OREGON,  1984, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6D. 
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WATER-TABLE  CONTOURS  AND  DEPTH  TO 
WATER  IN  THE  SOUTHEASTERN  PART  OF 
THE  SWEETWATER  RIVER  BASIN,  CENTRAL 
WYOMING,  1982, 

Geological  Survey,  Cheyenne,  WY. 

For  primary  bibliographic  entry  see  Field  7C. 
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STREAMFLOW  GAIN  AND  LOSS  OF  SELECT- 
ED STREAMS  IN  NORTHERN  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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POLLUTION  OF  GROUND  WATER  BY  NU- 
TRIENTS AND  FECAL  COLIFORMS  FROM 
LAKESHORE  SEPTIC  TANK  SYSTEMS, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
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STOCHASTIC  ANALYSIS  OF  PATHS  OF 
HIGH  HYDRAULIC  CONDUCTIVITY  IN 
POROUS  MEDIA, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

S.  E.  Silliman,  and  A.  L.  Wright. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  11,  p  1901-1910,  November  1988.  11  fig,  4  tab, 
32  ref.  Nuclear  Regulatory  Commission  contract 
NRC-04-84-275. 

Descriptors:  *Porous  media,  "Hydraulic  conduc- 
tivity, "Groundwater  movement,  "Hydrodyna- 
mics, "Mathematical  models,  Monte  Carlo  method, 
Arizona. 

Recent  investigations  of  heterogeneity  within  sub- 
surface media  have  shown  the  importance  of  un- 
derstanding the  structure  of  hydraulic  conductivity 
fields  when  considering  either  flow  or  transport 
within  porous  media.  A  Monte  Carlo  approach 
was  used  to  investigate  the  existence  and  structure 
of  continuous  paths  of  high  hydraulic  conductivity 
within  low  conductivity  media.  The  rock  mass  is 
modeled  as  a  discretized  grid  of  elements,  each 
element  characterized  by  a  single  value  for  the 
hydraulic  conductivity.  By  transforming  the  hy- 
draulic conductivity  utilizing  the  cumulative  distri- 
bution function  of  the  conductivity,  a  new  random 
variable  is  obtained  which  is  uniformly  distributed 
in  the  range  (0,1).  Utilizing  this  parameter,  one  can 
locate  the  path  (termed  the  extreme  path)  which 
(1)  connects  two  specified  faces  of  the  simulation 
grid  and  (2)  contains  the  maximum  value  for  the 
minimum  conductivity  along  all  such  paths.  The 
transform  of  this  maximized  minimum  is  termed 
the  extreme  path  value.  Grids  are  analyzed  which 
are  characterized  either  by  (1)  independence  be- 
tween grid  elements.  (2)  correlation  between  grid 
elements,  or  (3)  conditioning  on  field  values  ob- 
tained from  a  site  in  southern  Arizona.  For  all 
grids  analyzed,  there  will  exist,  on  average,  at  least 
one  path  crossing  the  grid  along  which  the  hydrau- 
lic conductivity  is  everywhere  greater  than  the 
effective  conductivity  of  the  medium.  When  the 
minimum  conductivity  along  such  extreme  paths  is 
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analyzed,  it  is  observed  that  the  expected  value  of 
this  minimum  conductivity  increases  with  correla- 
tion. Conditioning  simulations  on  field  values  re- 
sulted in  a  decrease  in  the  estimation  variance  of 
the  minimum  conductivity.  (Author's  abstract) 
W89-05059 


EFFECTIVE  PERMEABILITY  AND  DISPER- 
SION IN  LOCALLY  HETEROGENEOUS 
AQUIFERS, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 
A.  D.  Poley. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  11,  p  1921-1926,  November  1988.  4  fig,  13  ref, 
append. 

Descriptors:  "Permeability,  "Path  of  pollutants, 
"Aquifers,  "Hydraulic  permeability,  "Hydrodyna- 
mics, "Groundwater  movement,  Model  studies, 
Statistics,  Stochastic  hydrology,  Mathematical 
models. 

The  global  effective  permeability  and  hydrody- 
namic  dispersion  tensors  due  to  steady  flow  in 
locally  heterogeneous  and  statistically  anisotropic 
aquifers  are  analyzed  using  the  self-consistent  ap- 
proximation. For  small  perturbations  the  results  for 
the  statistically  anisotropic  case  were  consistent 
with  those  derived  using  stochastic  continuum 
theory.  However,  for  larger  perturbations  the  sto- 
chastic continuum  theory  has  not  yet  produced 
rigorous  results  that  can  be  compared  with  those  in 
this  paper.  (Author's  abstract) 
W89-05061 


DETERMINATION  OF  FLUID  FLOW  PROP- 
ERTIES FROM  THE  RESPONSE  OF  WATER 
LEVELS  IN  WELLS  TO  ATMOSPHERIC 
LOADING, 

Geological  Survey,  Menlo  Park,  CA. 

S.  Rojstaczer. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  11,  p  1927-1938,  November  1988.  10  fig,  2  tab, 

25  ref,  append. 

Descriptors:  "Wells,  "Water  level,  "Confined 
aquifers,  "Groundwater  movement,  "Hydraulic 
diffusivity,  "Atmospheric  pressure,  Flow  charac- 
teristics, Theoretical  analysis,  Aquifers. 

The  water  level  in  a  well  that  taps  a  partially 
confined  aquifer  is  often  sensitive  to  atmospheric 
loading.  The  magnitude  and  character  of  this  re- 
sponse is  partly  governed  by  the  well  radius,  the 
lateral  hydraulic  diffusivity  of  the  aquifer,  the 
thickness  and  vertical  pneumatic  diffusivity  of  the 
unsaturated  zone,  and  the  thickness  and  vertical 
hydraulic  diffusivity  of  the  saturated  zone  overly- 
ing the  aquifer.  These  key  elements  can  be  com- 
bined into  5  dimensionless  parameters  that  partly 
govern  the  phase  and  attenuation  of  the  response. 
In  many  cases,  the  response  of  a  well  to  atmos- 
pheric loading  can  be  broken  up  into  a  high-, 
intermediate-,  and  low-frequency  response.  The 
high-frequency  response  is  governed  largely  by  the 
well  radius  and  lateral  diffusivity  of  the  aquifer. 
The  intermediate-frequency  response  is  governed 
by  the  loading  efficiency  of  the  aquifer.  The  low- 
frequency  response  is  governed  by  the  vertical 
pneumatic  diffusivity  and  thickness  of  the  unsatu- 
rated zone  and  the  vertical  hydraulic  diffusivity 
and  thickness  of  the  saturated  material  above  the 
aquifer.  Cross-spectral  estimation  is  used  to  fit  the 
response  to  atmospheric  loading  of  three  water 
wells  to  the  theoretical  curves  in  order  to  yield 
estimates  of  three  of  the  key  dimensionless  param- 
eters. The  theoretical  response  can  be  used  in 
conjunction  with  the  observed  response  of  water 
wells  as  a  function  of  frequency  to  yield  estimates 
or  place  bounds  on  the  fluid  flow  parameters 
within  the  aquifer,  confining  layer  and  unsaturated 
zone.  In  low  permeability  environments  the  re- 
sponse of  water  wells  to  atmospheric  loading  may 
prove  useful  in  estimating  aquifer  permeability. 
(Sand-PTT) 
W89-05062 
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NEW  FUNCTIONAL  FORM  FOR  THE  DIS- 
PERSIVE FLUX  IN  POROUS  MEDIA, 

California  Univ.,  Livermore.  Lawrence  Livermore 

Lab. 

A.  F.  B.  Tompson. 

Water  Resources  Research   WRERAO,   Vol.  24, 

No.  11,  p  1939-1947,  November  1988.  4  fig,  35  ref. 

Department  of  Energy  Contract  W-7405-Eng-48. 

Descriptors:  *Soil  water,  *Model  studies,  'Porous 
media,  'Dispersive  transport,  'Groundwater 
movement,  Mathematical  models. 

A  second-order  model  for  local  dispersive  trans- 
port in  porous  media  was  simplified  to  yield  a  new. 
closed-form  relationship  for  the  dispersive  flux.  In 
situations  characterized  by  negligible  velocity  gra- 
dients, the  flux  can  generally  be  represented  as  a 
convolution  or  'memory'  integral  over  time  of 
previous  concentration  gradients.  The  strength  of 
this  memory  is  controlled  by  an  exponential 
weighting  factor  related  to  the  magnitudes  of  the 
velocity  and  local  molecular  diffusive  flux.  The 
form  of  this  result  is  consistent  with  other  models 
of  diffusive  and  dispersive  transport  phenomena 
over  various  spatial  scales.  In  circumstances  where 
the  memory  strength  is  small,  the  integral  can  be 
simplified  and  cast  in  the  form  of  a  standard  Fick- 
ian  relationship  with  apparent  time-dependent  dis- 
persivity  functions  that  grow  to  finite,  asymptotic 
values.  This  specific  formulation  can  be  manipulat- 
ed to  yield  a  one-equation  transport  balance  law  in 
the  form  of  a  telegraph  equation.  Nonphysical 
effects,  such  as  spurious  upstream  dispersion  and 
instantaneous  propagation  of  mass  to  extremely 
distant  points  predicted  with  a  Fickian  law,  are 
reduced  or  eliminated.  Although  the  importance  of 
the  new  result  in  transport  simulations  will  depend 
on  the  spatial  and  temporal  scales  of  interest,  it 
should  provide  some  insight  in  the  interpretation 
and  design  of  new  experiments.  (Author's  abstract) 
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THEORETICAL  ANALYSIS  OF  SEEPAGE 
FLOW  OF  THE  CONFINED  GROUNDWATER 
INTO  THE  LAKE  BOTTOM  WITH  A  GENTLE 
SLOPE, 

Nara  Univ.  of  Education  (Japan).  Dept.  of  Earth 

Science. 

Y.  Fukuo,  and  I.  Kaihotsu. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  11,  p  1949-1953,  November  1988.  6  fig,  2  tab,  7 

ref.  Ministry  of  Education,  Science  and  Culture, 

Grant-in-Aid  for  Scientific  Research  58030007. 

Descriptors:  *  Surface-ground  water  relations, 
*Lake  bottom  springs,  *Hydrologic  budget,  'Con- 
fined aquifers,  'Lakes,  'Groundwater  movement, 
'Seepage,  Theoretical  analysis. 

In  Japan,  a  new  interest  has  been  shown  in  the 
specific  discharge  of  groundwater  from  a  lake 
bottom  in  order  to  elucidate  its  influence  on  the 
quality  and  quantity  of  lake  water.  Using  conform- 
al  mapping  techniques,  steady  two-dimensional 
groundwater  flow  is  described  analytically  in  an 
idealized  confined  aquifer,  which  extends  infinitely 
with  uniform  thickness  and  constant  inclination 
and  is  exposed  to  the  lake  bottom  surface  with  a 
gentle  slope.  The  techniques  enable  analytical  cal- 
culation of  the  head  and  stream  functions  of 
groundwater  in  the  aquifer  and  also  the  distribu- 
tion of  specific  discharge  at  lake  bottom  surface. 
The  calculations  show  that  most  of  the  aquifer 
water  flows  into  the  lake  through  the  upper  part  of 
the  surface  of  contact  between  lake  and  aquifer. 
This  analysis  may  be  useful  in  the  evaluation  of  the 
role  of  groundwater  seepage  in  the  water  balance 
of  large  lakes.  (Author's  abstract) 
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ACID  PRECIPITATION  AND  GROUNDWAT- 
ER CHEMISTRY  AT  THE  TURKEY  LAKES 
WATERSHED, 

National    Hydrology    Research    Inst.,    Saskatoon 
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I  '.i  primary  bibliographic  entry  see  Field  5B. 

W89  05087 


ALUMINUM  CONTAMINATION  OF 
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PRELIMINARY  RESULTS, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchwan).  Ground  Water  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05088 


EFFECT  OF  WATERTABLE  DEPTH  AND  WA- 
TERLOGGING ON  CROP  YIELD, 

Bologna    Univ.    (Italy).    Inst,    of  Agronomy   and 

Field  Crops. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-05109 


EFFECT  OF  WATERTABLE  ON  YIELD  AND 
ROOT  DEPTH  OF  WINTER  WHEAT  IN  THE 
FRENCH  WEST  CENTRAL  ATLANTIC 
MARSHLANDS, 

Institut  National  de  la  Recherche  Agronomique, 

Paris  (France). 

For  primary  bibliographic  entry  see  Field  3F. 

W89-05110 


EFFECT  OF  SWELLING  AND  SHRINKAGE 
ON  THE  CALCULATION  OF  WATER  BAL- 
ANCE AND  WATER  TRANSPORT  IN  CLAY 
SOILS, 

Institute   for   Land   and   Water   Management   Re- 
search, Wageningen  (Netherlands). 
For   primary   bibliographic   entry   see   Field   2G. 
W89-05125 

DESCRIPTION  OF  A  REGIONAL  GROUND- 
WATER FLOW  MODEL  SIMGRO  AND  SOME 
APPLICATIONS, 

Institute  for   Land   and   Water   Management   Re- 
search, Wageningen  (Netherlands). 
E.  P.  Querner. 

Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  209-218,  August  1988.  4  fig,  4  tab,  7 
ref. 

Descriptors:  'Groundwater  movement,  'Soil 
water,  'Hydrologic  models,  'Saturated  flow,  'Sur- 
face flow,  'Unsaturated  flow,  'Regional  analysis, 
Finite  element  method,  Soil  water,  Computer 
models,  Aeration  zone,  Root  zone,  Groundwater 
level,  Land  use,  Water  management,  Surface 
water,  Sprinkling,  Regional  planning. 

Regional  water  management  plays  an  important 
rule  in  agricultural  production  and  in  nature  re- 
serves. The  groundwater  flow  model,  SIMGRO, 
simulates  the  flow  of  water  in  the  saturated  zone, 
the  unsaturated  zone  and  the  surface  water  system. 
The  model  is  constructed  in  such  a  manner  that  it 
is  accurate  enough  without  requiring  many  input 
data  and  much  computer  time.  The  saturated  zone 
consists  of  a  quasi-three  dimensional  finite  element 
model  with  an  implicit  calculation  scheme.  The 
unsaturated  zone  is  modeled  by  means  of  two 
reservoirs,  one  for  the  root  zone  and  one  for  the 
subsoil.  Storage  of  water  in  the  root  zone  is  consid- 
ered with  extractions  and  inflows.  From  the  water 
balance  of  the  subsoil  the  height  of  the  phreatic 
surface  is  calculated  with  a  storage  coefficient.  The 
unsaturated  zone  is  considered  per  land  use  (agri- 
cultural crops,  natural  vegetations)  on  a  subre- 
gional  level.  Subregions  are  chosen  in  such  a  way 
that  they  have  relatively  homogeneous  soil  proper- 
ties and  hydrological  conditions.  The  surface 
water  system  of  a  subregion,  in  reality  a  network 
of  small  channels,  is  considered  as  one  reservoir 
with  criteria  for,  among  others,  water  supply,  dis- 
charge characteristics,  water  level  control  and  ex- 
tractions for  sprinkling.  The  usefulness  of  the 
model  is  demonstrated  with  the  estimation  of  the 
effect  of  a  groundwater  extraction  on  a  regional 
level  and  the  impact  of  sprinkling.  The  regional 
model  is  also  used  in  connection  with  a  crop 
production  model,  to  quantify  these  regional  water 
management  aspects  in  terms  of  crop  production 
and  cost  benefits.  (Author's  abstract) 
W89-05 1 27 


CHANGE  OF  CHARACTERISTICS  OF  A 
GRANULAR  AQUIFER  IN  AGRICULTURAL 
AREAS, 


Calgary   Univ    (Alberta)    D  'logy  and 

Geophysics 

L.  C.  Goldenberg 

Agricultural  Water  Management  AWMADF,  Vol 

14,  No.  1-4,  p  329-338,  August  1988  4  fig,  1  tab.  21 

ref. 

i  iptors:  'Surfacc-groundwater  relations,  'Aq- 
uifer characteristics.  'Aquifer  testing,  'Agricultur- 
al hydrology,  'Groundwater,  Sand  aquifers.  Con- 
ductivity, Variability,  Geohydrology,  Israel.  Iso- 
tope studies. 

In  areas  of  intensive  agriculture,  man's  activities 
disturb  the  physical  and  chemical  equilibria  in 
aquifers.  Changes  in  properties  occur  that  may 
cause  reduction  of  the  transport  time  of  water  and 
dissolved  salts  in  the  vadose  zone;  creation  of  a 
variety  of  chemically  and  isotopically  different 
types  of  water  in  the  saturated  zone;  and  difficulty 
in  accurately  characterizing  the  properties  of  the 
groundwater.  Observations  of  the  chemical  and 
isotopic  characteristics  of  84  producing  wells  in 
the  granular  coastal  aquifer  of  Israel  reveal  fre- 
quent and  sharp  fluctuations  in  water  characteris- 
tics geographically,  vertically  and  through  time.  In 
samples  taken  from  Revadim  well  situated  in  an 
area  of  intensive  agriculture,  electrical  conductivi- 
ty fluctuated  between  500  to  2700  micro  mhos/cm; 
Cl(-)  from  200  to  600  mg/L;  Tritium  from  2  to  30; 
delta  Deuterium  from  -2  to  -12  ppt;  and  delta  0-18 
from  -1  to  -4.5  ppt.  Mechanisms  are  suggested  for 
the  observed  changes.  It  is  concluded  that  charac- 
terization of  groundwater  properties  in  an  aquifer 
system  affected  by  agriculture  is  difficult.  (Au- 
thor's abstract) 
W89-05138 


GROUNDWATER  RECHARGE  IN  SCHLES- 
WIG-HOLSTEIN  (WEST  GERMANY), 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Pflanzener- 

naehrung  und  Bodenkunde. 

M.  Zingk. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  339-343,  August  1988.  2  fig,  4  tab,  7 

ref. 

Descriptors:  'Groundwater  recharge.  'Surface- 
groundwater  relations,  'Aquifer  characteristics, 
Aquifer  testing,  West  Germany,  Evapotranspira- 
tion  forests. 

Groundwater  recharge  in  Schleswig-Holstein  was 
investigated  on  13  plots.  The  plots  differed  with 
respect  to  parent  materials  (boulder,  clay,  glacial 
sandurs  and  marine  sediments),  land  use  (wood- 
land, arable  land,  permanent  grassland)  and  vegeta- 
tion (beech,  oak,  spruce  and  alder  forests,  also 
different  crops).  Precipitation  was  measured  every 
two  weeks  and  the  evapotranspiration,  effective 
root  zone  and  groundwater  recharge  were  deter- 
mined. Groundwater  recharge  strongly  depends  on 
climate,  land  use  and  vegetation,  its  long-term  av- 
erage being  between  100  and  350  mm  in  the  case  of 
forest  and  between  250  and  400  mm  for  arable 
crops  and  grassland.  (Author's  abstract) 
W89-05139 


HYDROCHEMISTRY    OF    RICH    FEN    AND 
WATER  MANAGEMENT, 

Institute   for   Land   and  Water   Management   Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05145 


TONGALA  GROUNDWATER  PUMPING/RE- 
USE PROJECT:  A  PILOT  STUDY  FOR 
GROUNDWATER  TABLE  CONTROL  IN  THE 
SHEPPARTON  REGION  IN  NORTHERN  VIC- 
TORIA, 

Victoria  Dept.  of  Agriculture  and  Rural  Affairs. 
Tatura  (Australia).  Inst,  for  Irrigation  and  Salinty. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-05153 


UNDERGROUND  WATERS:  FUNCTIONAL 
SUB-UNITS  OF  AN  EXSURGENCE  KARSTIC 
SYSTEM,  AND  EXCHANGES  WITH  THE  SUR- 
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FACE  ENVIRONMENT.  REFLECTIONS  ON 
THE  CHARACTERIZATION  OF  NATURAL 
AQUATIC  GROUNDWATER  SYSTEMS, 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 

logie  des  Eaux  Douces. 

J.  Gibert. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.   2,  p   1090-1096,  August 

1988.  2  fig,  26  ref. 

Descriptors:  *Karst  hydrology,  *Groundwater, 
*Geohydrology,  *Primary  productivity,  Drainage 
units.  Heterotrophic  environment,  Ecosystem, 
Limestone,  Surface-groundwater  relations. 

Karsts  develop  in  limestone  and,  with  their  charac- 
teristic surface  and  underground  forms,  they  con- 
stitute remarkable  natural  aquatic  systems.  They 
are  considered  open  systems  in  which  energy  and 
matter  can  enter  and  leave,  and  they  are  closely 
dependent  on  the  external  phenomena  that  regulate 
their  function.  Karstic  systems  contain  at  least  one 
drainage  unit,  and  are  made  up  of  an  impluvium, 
an  underground  reservoir  (storage  unit)  and  one  or 
more  outlets,  which  are  linked  to  the  regional 
geological  structures  and  the  respective  positions 
of  the  geomorphological  and  karstic  base  levels. 
Since  karstification  is  an  erosion  phenomenon  di- 
rectly linked  to  water,  there  is  a  fundamental  rela- 
tionship between  water  flow  and  karstification. 
The  karst  is  a  heterotrophic  environment  and  the 
rate  of  primary  production  is  lower  than  the  respi- 
ration rate  of  the  communities.  The  stability  of  the 
ecosystem  is  the  result  of  an  equilibrium  between 
stabilizing  forces  (filtration  of  organic  matter  by 
the  soil,  accumulation  of  debris  through  filter  feed- 
ings, nutrient  recycling)  and  destabilizing  forces 
(e.g.  floods,  pollution).  Like  superficial  aquatic  sys- 
tems, karsts  display  complex  hydrobiological  and 
energetic  dynamics.  In  the  natural  water  cycle, 
karsts  play  an  important  role  in  surface  water 
inputs.  Transit  of  water  through  karstic  systems 
results  in  a  loss  of  energy  and  matter  to  the  superfi- 
cial hydrographic  network.  In  a  limestone  region, 
these  elements  must  be  taken  into  consideration. 
(Davis-PTT) 
W89-05195 


EFFECT  OF  WALLS  IN  MODELING  FLOW 
THROUGH  POROUS  MEDIA, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Me- 
chanical Engineering. 
C.  W.  Somerton,  and  P.  Wood. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
114,  No.  12,  p  1431-1448,  December  1988.  8  fig,  11 
ref,  append. 

Descriptors:  *Groundwater  movement,  *Boundary 
processes,  *Flow  characteristics,  "Hydraulic 
models,  *Porous  media,  *Viscous  flow,  Walls,  Hy- 
draulic engineering,  Mathematical  models,  Viscosi- 
ty, Porosity,  Momentum  transfer,  Packed  beds, 
Particle  size,  Hydraulic  geometry.  Hydraulic  simil- 
itude, Fluid  mechanics. 

Many  physical  situations  involving  the  flow  of  a 
fluid  through  porous  media  are  on  a  very  large 
scale.  Examples  include  flow  in  an  aquifer,  flow 
through  cooling-tower  packing,  flow  in  a  packed- 
bed  chemical  reactor,  and  flow  through  a  degrad- 
ed nuclear-reactor  core.  In  these  cases,  the  scale  is 
sufficiently  large  so  that  influences  exerted  by  the 
boundaries  may  be  ignored.  Unfortunately,  when 
an  experiment  is  used  to  model  these  physical 
configurations,  the  scale  of  the  experiment  is  typi- 
cally not  large.  To  be  able  to  design  an  appropriate 
experiment  requires  knowledge  on  the  effect  of 
walls  and  development  of  similitude  factors.  A 
study  has  been  undertaken  to  determine  the  effect 
of  walls  in  the  modeling  of  flow  through  porous 
media.  Two  primary  influences  of  the  wall  are 
identified,  packing  effects  for  an  unconsolidated 
porous  medium,  and  viscous  effects  on  the  flow. 
The  packing  effect  is  considered  through  a  series 
of  experiments  to  arrive  at  an  expression  for  the 
bulk  porosity  as  a  function  of  the  ratio  of  particle 
diameter  to  pipe  diameter.  From  this  expression, 
and  assuming  that  the  region  of  greater  haphazard 
packing  occurs  at  a  distance  approximately  one 
particle  radius  from  the  wall,  a  porosity  of  the  wall 
region  is  determined.  The  viscous  effects  are  ac- 


counted for  by  incorporating  the  Brinkman's  ex- 
tension term  in  the  momentum  equation.  The  com- 
bined effects  are  considered  by  employing  a  two 
region  model  for  the  fluid  mechanics.  (Author's 
abstract) 
W89-05211 


TYPE  CURVES  FOR  TWO-REGIME  WELL 
FLOW, 

Technical   Univ.   of  Istanbul   (Turkey).   Dept.   of 

Civil  Engineering. 

Z.  Sen. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  12,  p  1461-1484.  December  1988.  14  fig,  6 

tab,  30  ref 

Descriptors:  "Mathematical  models,  *Fully  pene- 
trating wells,  *Wells,  *Flow  characteristics, 
"Groundwater  movement,  Hydraulic  models, 
Mathematical  analysis,  Well  hydraulics,  Darcys 
law,  Flow  pattern. 

Nonequilibrium  analytical  solutions  are  presented 
for  fully  penetrating  wells  by  incorporating  the 
concept  of  the  existence  of  a  non-Darcy  flow 
regime  around  the  pumping  well  and  a  Darcian 
flow  regime  away  from  the  well.  For  this  purpose, 
an  approximate  procedure  is  proposed  to  find  the 
distance  to  which  the  non-Darcy  flow  extends. 
This  distance  is  referred  to  as  the  critical  well 
radius,  which  divides  the  whole  flow  domain  into 
nonlinear  and  linear  flow  zones  with  distinctive 
hydraulic  characteristics.  The  nonlinear  flow  law 
is  characterized  by  the  Forchheimer  equation.  De- 
tailed expressions  are  derived  separately  for  the 
specific  discharge  calculations  for  each  zone.  De- 
pending on  the  observation  well  locations,  draw- 
down distributions  and  subsequently  relevant  type 
curves  are  developed  mathematically  for  each 
zone.  Various  limiting  cases  are  discussed  and  their 
physical  implications  in  the  practical  applications 
are  exposed.  In  general,  linear  regime  zone  type 
curves  converge  asymptotically,  for  large  times  as 
well  as  distances,  to  the  Theis  type  curve,  whereas 
such  a  convergence  is  valid  for  the  nonlinear  flow 
regime,  but  for  small  times  only.  (Author's  ab- 
stract) 
W89-05213 


SATURATED  SOIL  HYDRAULIC  CONDUC- 
TIVITY IN  LOBLOLLY  PINE  PLANTATIONS 
ON  DRAINED  SITES, 

Raleigh,  NC. 

P.  A.  Nelson,  and  J.  D.  Gregory. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

4,  p  743-748,  August   1988.   1   fig,  4  tab,  20  ref. 

Descriptors:  "Groundwater  movement,  "Forest 
management,  "Hydraulic  conductivity,  "Forest 
soils,  "Forest  hydrology,  "Soil  water,  "Subsurface 
drainage,  Pine  trees.  Saturated  soils,  Saturation, 
Saturation  zone,  Capillary  water. 

Variation  of  in  situ  measured  saturated  hydraulic 
conductivity  (Ks)  with  stand  age  was  examined  in 
drained  and  intensively  managed  lobloiiy  pine 
(Pinus  taeda  L.)  plantations  on  very  poorly  drained 
Bayboro  loam  soils  in  the  lower  Coastal  Plain  of 
North  Carolina.  Stand  ages  studied  were  1 -year- 
old  and  14-years  old.  No  differences  in  is>  values 
were  found  between  the  stand  ages.  In  addition,  no 
differences  in  core  measured  soil  properties  were 
found  between  the  stand  ages  indicating  that  there 
were  no  differences  in  the  pore  structure  of  the  soil 
matrix.  There  was  large  variation  of  Ks  within 
stands  and  between  stands  within  ages.  The  mean 
within  stand  Ks  values  ranged  from  0.66  cm/hr  of 
4.85  om/hr.  The  frequency  of  tests  exhibiting  pipe 
flow  through  large  non-capillarv  voids  was  >ignifi- 
cantly  greater  in  the  older  stands;  however,  the 
continuity  of  the  voids  in  the  soil,  and  whether  or 
not  non-Darcy  type  flow  would  occur  in  saturated 
profile,  could  not  be  determined.  (Author's  ab- 
stract) 
W89-05264 


MUNICIPAL  RESPONSES  TO  VOLATILE  OR- 
GANIC COMPOUNDS  IN  WISCONSIN 
GROUND  WATER, 

Wisconsin    Univ. -Milwaukee.    Center    for    Great 


Groundwater — Group  2F 

Lakes  Studies. 

G.  W.  Page. 

Water  Resources  Bulletin  WARBAQ.  Vol.  24,  No. 

4,  p  847-854,  August   1988.  3  fig,  3  tab,   30  ref. 

Descriptors:  "Water  treatment,  "Volatility, 
"Groundwater  pollution,  ''Water  quality  control, 
"Wisconsin,  "Municipal  water.  Public  health, 
Water  quality  standards,  Path  of  pollutants,  Water 
policy. 

Contamination  of  groundwater  supplies  with  vola- 
tile organic  compounds  is  a  new  and  significant 
problem.  Municipalities  and  their  community 
water  systems  are  often  the  first  to  discover 
groundwater  contamination  because  of  the  moni- 
toring programs  they  are  required  to  carry  out. 
When  contamination  exceeds  standards,  some 
action  is  required.  The  responses  of  Wisconsin 
municipalities  to  volatile  organic  compounds  that 
exceed  standards  in  their  groundwater  sources  is 
described.  Actions  to  protect  human  health  are 
prompt,  but  the  survey  results  indicate  plumes  of 
contaminated  groundwater  are  usually  not  treated. 
They  may  continue  to  migrate  and  contaminate 
other  private  and  public  wells.  (Author's  abstract) 
W89-05275 


KLEBSIELLA  SPP.  IN  PRAIRIE  AQUIFER, 

Regina  Univ.  (Saskatchewan).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-05358 


WATER  SUPPLY  TECHNICAL  ASSISTANCE 
COLONIA  FELIPE  ANGELES,  CIUDAD 
JUAREZ,  CHIHUAHUA,  MEXICO, 

Agency  for  International  Development,  Washing- 
ton. DC.  Water  and  Sanitation  for  Health  Project. 
H.  Van,  and  W.  M.  Turner. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  188,  July  1986.  AID  Contract  5942-C- 
00-4085-00,  Project  936-5942. 

Descriptors:  "Water  supply  development,  "Wells, 
"Juarez,  "Mexico,  Colonia  Felipe  Angeles,  Public 
participation,  Rural  areas,  Water  supply. 

At  the  request  of  the  USAID  representative  in 
Mexico  City  and  authorized  by  USAID's  Office  of 
Health,  the  Water  and  Sanitation  for  Health 
(WASH)  Project  sent  a  two-person  team  to  Ciudad 
Juarez,  Chihuahua,  in  March  1986  to  develop  a 
groundwater  exploration  program  and  study  alter- 
native water  supply  schemes  for  Colonia  Felipe 
Angeles,  located  northwest  of  downtown  Juarez. 
The  community  presently  has  a  population  of  ap- 
proximately 40,000  inhabitants  and  is  not  served  by 
the  city  of  Juarez's  water  system.  Recommenda- 
tions from  the  study  include:  (1)  a  well  field  could 
be  located  in  the  vicinity  of  Colonia  Anapra.  The 
depth  to  water  should  be  approximately  100  ft,  and 
the  wells  will  likely  yield  in  excess  of  200  U.S. 
gallons/minute;  (2)  At  least  two  wells-each  with 
adequate  capacity  to  serve  Colonia  Felipe  Ange- 
les-should be  constructed  for  water  supply.  This 
will  allow  for  system  redundancy  in  the  event  of 
the  failure  of  a  pump:  (3)  Communication  between 
the  community  and  the  local  water  supply  authori- 
ties should  be  improved  through  government  rep- 
resentation in  the  Colonia  Felipe  Angeles  'Pro- 
Water  Committee';  (4)  The  community  should  dis- 
cuss with  the  Junta  Municipal  de  Aguas  and 
FIFAPA  the  way  in  which  the  community  can 
assist  in  accomplishing  the  alternatives  that  are  the 
most  feasible;  and  (5)  A  latrine  committee  should 
be  formed  to  begin  working  with  local  authorities 
in  the  design  of  a  latrine  program  that  would  also 
meet  the  goals  and  plans  of  government  agencies. 
(Lantz-PTT) 
W89-05380 


GROUND-WATER   FLUCTUATIONS   IN    WIS- 
CONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

G.  L.  Patterson,  and  A.  Zaporozec. 
February  1986.  15p.  12  fig,  2  tab.  5  ref. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Descriptors:  'Hydrologic  data  collections, 
♦Groundwater  budget,  *Wisconsin,  *Data  acquisi- 
tion, *Groundwater  level,  Wells,  Statistical  analy- 
sis, Precipitation,  Earthquakes,  Pumping. 

In  1946,  a  statewide  observation-well  network  was 
established  in  Wisconsin,  by  the  U.S.  Geological 
Survey  in  cooperation  with  the  Wisconsin  Geolog- 
ical and  Natural  History  Survey.  By  the  end  of 
1980,  measurements  were  being  made  in  200  wells 
located  in  68  of  the  72  counties  of  the  State.  Of 
these  wells,  23  were  equipped  with  continuous 
recorders,  19  were  measured  weekly,  and  158  were 
measured  monthly.  Water  level  records  are  avail- 
able from  the  U.S.  Geological  Survey  or  Wiscon- 
sin Geological  and  Natural  History  Survey  for 
about  225  wells  across  the  state.  This  report  sum- 
marizes statistical  analyses  of  water-level  measure- 
ments from  11  of  these  observation  wells.  The 
results  of  these  analyses  are  discussed  in  terms  of 
extremes  in  water  levels,  and  how  often  high  and 
low  water  levels  might  be  expected  to  occur.  The 
relation  of  water  level  fluctuations  to  precipitation 
and  pumping  also  is  discussed,  as  is  the  effect  of 
earthquakes  on  water  levels.  Water  levels  in  some 
artesian  aquifers  are  very  sensitive  and  react  to  the 
passage  of  shock  waves  even  though  such  waves 
may  not  be  detectable  on  the  land  surface.  (Lantz- 
PTT) 
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The  Paleozoic  rock  of  Brown  County  includes 
formations  of  Cambrian,  Ordovician,  and  Silurian 
age.  The  geologic  and  hydraulic  characteristics  of 
the  aquifers  and  confining  units  are  estimated  from 
logs  of  more  than  1,000  Brown  County  wells,  from 
results  of  a  packer  test,  and  from  published  values. 
Recharge  to  the  water  table,  which  was  estimated 
at  five  monitored  sites,  ranges  from  1  to  6  inches  a 
year;  most  recharge  is  contributed  by  spring  snow- 
melt  and  rainfall.  A  cone  of  depression  caused  by 
pumping  the  deeper  aquifers  in  the  Green  Bay 
metropolitan   area  induces  flow   from   the   upper 
aquifer  to  the  underlying  St.  Peter  aquifer  through- 
out most  of  the  county.  Several  reaches  of  Duck 
Creek    and    the    Suamico    River    also    contribute 
water  to  the  aquifers.  About  13  million  gallons  per 
day  (GPD)  of  groundwater  was  pumped  in  Brown 
County  during  1979,  63%  of  which  was  from  wells 
open  to  both  the  St.  Peter  and  Elk  Mound  aquifers. 
Municipal  and  industrial  water  users  pumped  9.44 
million  gpd  or  72%  of  the  groundwater  withdrawn 
in    1979.   Most   groundwater   in   the   county   is  a 
calcium  magnesium  bicarbonate  type.  A  three-di- 
mensional digital  model  was  used  to  simulate  flow 
in  the  groundwater  system.  Model  results  indicate 
that  sources  of  groundwater  pumped  from  wells 
tapping  the  St.  Peter  and  Elk  Mound  aquifers  in 
Brown  County,   1979,  include  4.8  million  gpd  of 
underflow,  most  of  which  enters  the  county  across 
the   west  border;    1.9   million   gpd  of  flow   from 
vertical  leakage  within  the  county;  and  1.5  million 
gpd  from  storage.  The  model  is  most  sensitive  to 
the  horizontal  hydraulic  conductivity  of  the  upper 
aquifer.    Vertical    hydraulic    conductivity    of   the 
confining   units  and   recharge  rates  to  the  water 
table  aquifer  are  the  least  well-defined  model  pa- 
rameters. (Lantz-PTT) 
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Information  Circular  58,  1987.  28p,  13  fig,  7  tab,  17 
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Descriptors:  'Water  resources  data,  'Langlade 
County,  'Wisconsin,  'Groundwater  budget.  Wells, 
Transmissivity,  Precipitation,  Irrigation,  Fish  farm- 
ing, Groundwater  irrigation,  Hydraulic  conductiv- 
ity, Groundwater  chemistry. 

Langlade  County  depends  almost  exclusively  on 
groundwater  pumped  from  the  glacial  sand  and 
gravel  deposits  for  its  water  needs.  Well  yields  of 
10  to  20  gallons  per  minute  (gpm)  can  be  obtained 
from  these  deposits  throughout  most  of  the  county 
Horizontal  hydraulic  conductivity  values  of  glacial 
material  range  from  <  1  ft/day  in  fine-grained 
glacial  tills  in  western  parts  of  the  county  to  ap- 
proximately 145  ft/day  in  outwash  deposits.  The 
transmissivity  of  glacial  deposits  ranges  from  es- 
sentially zero  in  areas  of  unsaturated  glacial  materi- 
al to  more  than  40,000  sq  ft/day  in  the  outwash 
plain  of  south-central  Langlade  County.  Most  sur- 
face water  and  groundwater  originates  from  pre- 
cipitation falling  within  the  county.  Groundwater 
composition  in  Langlade  County  is  similar  to  most 
groundwater  in  the  State  and  is  of  suitable  quality 
for  most  uses.  It  is  a  calcium  magnesium  bicarbon- 
ate type.  Concentrations  of  total  dissolved  solids 
are  relatively  low  and  range  from  71  to  369  mg/L, 
with  a  median  value  of  144  mg/L.  An  average  of 
about  4.7  million  gallons  of  water  was  pumped 
daily  in  Langlade  County  in  1983.  Irrigation  and 
fish  rearing  are  the  major  groundwater  uses  in  the 
county.  An  average  of  about  4.2  million  gallons 
per  day  was  pumped  for  irrigation  during  the 
months  of  June,  July,  and  August.  Results  of  this 
study  show  that  present  irrigation  pumpage  rates 
have  little  effect  on  groundwater  levels  in  the 
Antigo  Flats  area.  (Lantz-PTT) 
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The  Park  City  area,  about  140  sq  mi  in  northern 
Utah,  contains  the  headwaters  of  East  Canyon, 
Silver,  and  Drain  Tunnel  Creeks,  and  a  reach  of 
the  Provo  River.  The  two  major  streams  that 
originate  within  the  study  area  are  East  Canyon 
and  Silver  Creek.  The  estimated  long-term  average 
flow  of  East  Canyon  Creek  near  Park  City  is  55  cu 
It /sec,  and  the  estimated  long-term  average  flow  of 
Silver  Creek  near  Wanship  is  8.55  cu  ft/sec. 
Groundwater  in  (he  Park  City  area  occurs  in  both 
unconsolidated  valley  fill  and  consolidated  rocks. 
Recharge  lo  the  unconsolidated  valley  fill  from 
precipitation,  unconsumed  irrigation  water,  leak 
age  from  consolidated  rocks,  and  seepage  from 
stream-,  is  estimaied  lo  he  15,400  acre-ft/yr.  Re- 
charge to  the  consolidated  rocks  from  precipita- 


tion, stream  infiltration  and  subsurface  inflow  is 
estimated  to  be  46,000  acre-ft/yr.  Discharge  from 
the  unconsolidated  valley  fill  by  evapotranspira- 
tion,  seepage  to  streams,  and  wells  is  estimated  lo 
be  15,500  acre-ft/yr  Discharge  from  convihdated 
rocks  from  springs,  drain  tunnels,  leakage  to  un- 
consolidated valley  fill,  and  wells  is  estimated  to  be 
46,000  acre-ft/yr.  Water  in  the  unconsolidated 
valley  fill  generally  follows  the  slope  and  direction 
of  the  major  streams.  Water  in  the  consolidated 
rocks  generally  moves  from  recharge  areas  at  high 
altitudes  toward  discharge  areas  at  lower  altitudes. 
The  quality  of  both  surface  and  groundwater  in  the 
Park  City  area  generally  is  suitable  for  all  uses, 
although  some  of  the  water  had  concentrations  of 
dissolved  solids,  trace  metals,  chloride,  or  sulfate 
that  exceeded  recommended  standards  or  limits 
The  Twin  Creek  Limestone  and  Thaynes  Forma- 
tion have  the  best  potential  for  yielding  large  quan- 
tities of  water  to  individual  wells.  (Lantz-PTT) 
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From  October  1971  through  October  1974,  the 
U.S.  Geological  Survey  collected  groundwater 
data  in  the  basins  in  Texas  west  of  the  Pecos  River 
drainage  area  and  northwest  of  the  Big  Bend  coun- 
try. The  basins  included  are,  from  east  to  west: 
The  Presidio  Bolson;  the  Salt  Basin;  Green  River 
Valley,  Eagle  Flat,  and  Red  Light  Draw.  The  data 
collection  program  consisted  of  an  inventory  of  all 
major  irrigation,  municipal-supply,  and  industrial 
wells;  selected  stock  and  domestic  wells;  and  se- 
lected springs.  Water  samples  were  collected  from 
representative  wells  and  springs  for  chemical  anal- 
yses. (Lantz-PTT) 
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Groundwater  is  one  of  Utah's  most  extensive  and 
valuable  natural  resources.  Because  of  its  wide- 
spread occurrence  in  both  wet  and  dry  areas, 
groundwater  has  been,  and  is  a  major  factor  affect- 
ing economic  growth  and  development  of  the 
State.  In  some  areas,  groundwater  is  used  to  sup- 
plement streamflow  for  irrigation,  public  supply, 
and  other  uses.  In  other  areas,  it  is  the  only  water 
available  for  use.  The  U.S.  Geological  Survey, 
under  cooperative  programs  with  the  Utah  De- 
partment of  Natural  Resources  and  other  Fedeial. 
State,  and  local  agencies  lias  been  studying  Utah's 
groundwater  resources  since  1987   Much  informa- 
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tion  has  been  gained  during  those  studies  about  the 
occurrence,  availability,  and  quality  of  groundwat- 
er; the  withdrawal  and  use  of  the  water;  and  the 
effects  of  withdrawal.  This  report  summarizes  that 
information  in  nontechnical  language,  which  is  de- 
signed for  all  readers.  (Lantz-PTT) 
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The  average  annual  recharge  and  discharge  from 
the  groundwater  reservoir  in  Salt  Lake  Valley, 
Utah,  during  1969-82  were  estimated  to  be  about 
352,000  and  353,000  acre-ft/yr.  Withdrawals  from 
wells  increased  from  107,000  acre-ft/yr  during 
1964-68  to  117,000  acre-ft/yr  during  1969-82.  The 
greatest  increase  in  use  was  for  public  supply  and 
institutions  which  increased  from  35,000  acre-ft/yr 
during  1964-68  to  46,700  acre-ft/yr  during  1969-82. 
From  1969  to  1983  water  levels  declined  from  5  to 
15  ft  in  the  southeast  part  of  the  valley  where 
pumpage  from  large  public  supply  wells  was  great- 
er during  1969-82  than  during  previous  years. 
From  February-March  1969  to  February-March 
1983  the  quantity  of  groundwater  in  storage  in  Salt 
Lake  Valley  increased  by  about  33,000  acre-ft.  A 
digital-computer  model  was  calibrated  to  simulate, 
in  three-dimensions,  the  groundwater  flow  in  the 
principal  and  shallow-unconfined  aquifers  in  Salt 
Lake  Valley.  Simulations  were  made  to  project  the 
response  to  continuing  withdrawals  through  2020. 
Alternative  pumping  rates  used  were:  (1)  the  1982 
rate  of  pumpage,  and  (2)  increasing  the  1982  rate  of 
pumpage  by  65,000  acre-ft.  The  simulation  at  the 
increased  rate  of  pumpage  indicated  that  draw- 
downs would  reach  40-60  ft  in  the  area  east  of 
Sandy.  About  75%  of  the  increased  withdrawal 
was  salvaged  from  water  that  otherwise  would 
have  been  discharged  to  the  Jordan  River  and  its 
tributaries.  (Author's  abstract) 
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The  water-bearing  properties  of  the  Navajo  Sand- 
stone and  associated  formations  in  southern  Utah 
were  appraised.  The  study  area  is  about  4,600  sq 
mi,  extending  from  the  Utah-Arizona  State  line 
northward  to  the  San  Juan-Grand  County  line  and 
westward  from  the  Utah-Colorado  State  line. 
Some  of  the  water  yielding  formations  are  grouped 
into  aquifer  systems.  The  C  aquifer  is  comprised  of 
the  DeChelly  Sandstone  Member  of  the  Cutler 
Formation.  The  P  aquifer  is  comprised  of  the 
Cedar  Mesa  Member  of  the  Cutler  Formation  and 
the  undifferentiated  Cutler  Formation.  The  N  aqui- 
fer is  comprised  of  the  sedimentary  section  that 
includes  the  Wingate  Sandstone,  Kayenta  Forma- 
tion, Navajo  Sandstone,  Carmel  Formation,  and 
Entrada  Sandstone.  The  M  aquifer  is  comprised  of 
the  Bluff  Sandstone  Member  and  other  sandstone 
units  of  the  Morrison  Formation.  The  D  aquifer  is 
comprised  of  the  Burro  Canyon  Formation  and 
Dakota  Sandstone.  Discharge  from  the  groundwat- 
er reservoir  to  the  San  Juan  River  between  gaging 
stations  at  Four  Corners  and  Mexican  Hat  is  about 
66  cu  ft/sec.  The  N  aquifer  is  the  main  aquifer  in 
the  study  area.  Recharge  by  infiltration  of  precipi- 
tation is  estimated  to  be  25,000  acre-ft/yr.  A  major 
groundwater  divide  exists  under  the  broad  area 
east  of  Monticello.  The  thickness  of  the  N  aquifer, 
where  the  sedimentary  section  is  fully  preserved 
and  saturated,  generally  is  750  to  1,250  ft.  Hydrau- 
lic conductivity  values  obtained  from  aquifer  tests 
ranged  from  0.02  to  0.34  ft/day.  The  total  volume 
of  water  in  transient  storage  is  about  1 1  million 
acre-ft.  Well  discharge  somewhat  exceeded  2,340 
acre-ft  during  1981.  Discharge  to  the  San  Juan 
River  from  the  N  aquifer  is  estimated  to  be  6.9  cu 
ft/sec.  Water  quality  ranges  from  a  calcium  bicar- 
bonate to  sodium  chloride  type  water.  (Author's 
abstract) 
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Information  on  major  new  water  wells  in  Brazoria, 
Fort  Bend,  and  Waller  Counties  was  compiled  by 
the  U.S.  Geological  Survey  from  1980  through 
1984.  The  results  of  the  hydrologic  data  collection 
on  new  large  capacity  and  other  selected  wells  are 
presented,  including  well  location  and  completion 
data,  driller's  logs  of  the  strata  penetrated,  water 
levels,  and  chemical  quality  of  the  produced  water. 
These  water  well  data  are  supplementary  to  similar 
data  on  older  wells  in  these  counties  and  descrip- 
tive evaluations  of  the  groundwater  resources 
which  have  been  published  previously.  (Author's 
abstract) 
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Information  on  major  new  water  wells  in  Cham- 
bers, Liberty,  and  Montgomery  Counties  was  com- 
piled by  the  U.S.  Geological  Survey  from  1980 
through  1984.  The  results  of  the  hydrologic  data 
collection  on  new  large  capacity  and  other  select- 
ed wells  are  presented,  including  well  location  and 
completion  data,  driller's  logs  of  the  strata  pene- 
trated, water  levels,  and  chemical  quality  of  the 
produced  water.  These  water  well  data  are  supple- 
mentary to  similar  data  on  older  wells  in  these 
counties  and  descriptive  evaluations  of  the  ground- 
water resources  which  have  been  published  previ- 
ously. (Author's  abstract) 
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August  1987.  75p,  36  fig,  8  tab,  77  ref. 

Descriptors:  'Hydrologic  studies,  *E1  Paso, 
'Groundwater  budget,  'Texas,  'Hydrologic  data 
collections,  'Water  resources  data.  Aquifers, 
Groundwater  mining,  Groundwater  level,  Dis- 
solved solids,  Groundwater  irrigation,  Groundwat- 
er recharge,  Surface  waters,  Municipal  water,  In- 
dustrial water,  Rio  Grande  River. 

Significant  development  of  groundwater  in  the  El 
Paso  area  started  in  the  early  1900's;  pumping 
gradually  increased  to  the  early  1950's  and  has 
since  accelerated  commensurate  with  the  area's 
rapid  population  growth.  In  1980,  withdrawals  of 
groundwater  for  municipal,  industrial,  and  military 
supplies  totaled  164,354  acre-ft  within  the  El  Paso, 
Fort  Bliss,  and  Ciudad  Juarez,  Mexico  metropoli- 
tan area,  and  adjacent  areas  in  Texas  and  New 
Mexico.  Most  of  the  water,  132,652  acre-ft  was 
pumped  from  the  Hueco  bolson,  the  principal  aqui- 
fer. The  Mesilla  bolson  and  Rio  Grande  alluvium 
in  the  lower  Mesilla  Valley  supplied  27,461  and 
4,241  acre-ft  respectively.  The  cumulative  1906 
through  1980  withdrawals  of  groundwater  from 
the  Hueco  bolson  metro  area  total  3.0  million  acre- 
ft  -  about  2.2  million  acre-ft  has  been  pumped  in 
the  United  States  and  0.8  million  acre-ft  in  the 
Republic  of  Mexico.  These  withdrawals  have 
caused  water  levels  to  decline  about  130  ft  in  the 
downtown  sections  of  El  Paso  and  Ciudad  Juarez. 
In  January  1980  the  theoretically  recoverable 
volume  of  freshwater  in  storage  within  the  Texas 
part  of  the  Hueco  bolson  metro  area  was  estimated 
at  10.0  million  acre-ft.  Dissolved  solids  concentra- 
tions in  recent  samples  from  Hueco  bolson  wells 
average  642  mg/L  in  the  Texas  part  of  the  metro- 
politan area  and  736  mg/L  in  Ciudad  Juarez.  Con- 
centrations are  increasing  at  an  average  annual  rate 
of  about  10  mg/L  in  Texas  and  30  mg/L  in  Juarez. 
Groundwater  in  the  lower  Mesilla  Valley  is 
pumped  for  municipal  and  industrial  supply  and 
also  for  supplemental  crop  irrigation  during  years 
of  inadequate  surface  water  supply  in  the  Rio 
Grande.  The  1979-80  withdrawals  in  the  valley 
averaged  about  31,000  acre-ft/yr.  Most  of  the 
water,  about  21,000  to  22,000  acre-ft/yr,  was 
pumped  from  shallow,  medium  depth  and  deep 
wells  in  the  Canutillo  field.  Dissolved  solids  con- 
centrations from  recent  samples  from  Canutillo 
wells  ranged  from  252  to  1,854  mg/L.  Flow  in  the 
Rio  Grande  is  diverted  for  crop  irrigation  in  the 
United  States  and  the  Republic  of  Mexico,  and  for 
limited  municipal  supply  in  El  Paso.  The  flow  is 
regulated  by  releases  from  reservoirs  in  New 
Mexico  and  varies  widely  in  both  quantity  and 
quality  (dissolved  solids  concentrations).  During 
1943-80,  the  flow  at  El  Paso  ranged  from  57,481 
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acre-fl  in  1956  to  631,800  acre-ft  in  1943  and  aver- 
aged aboul  317.000  acre-ft/yr.  (Author's  abstract) 
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DEVELOPMENT  OF  GROUND-WATER  RE- 
SOURCES IN  ORANGE  COUNTY,  TEXAS, 
AND  ADJACENT  AREAS,  1971-80, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 
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GROUND-WATER  LEVELS  AND  PUMPAGE 
IN  EAST-CENTRAL  WASHINGTON,  INCLUD- 
ING THE  ODESSA-LIND  AREA,  1967-1981, 

Geological  Survey,  Olympia,  WA. 

D.  R.  Cline. 

Water-Supply  Bulletin  No.  55,  1984.  34p,  21  fig,  4 

ref. 

Descriptors:  *Pumpage,  *Groundwater  level, 
'Washington,  'Groundwater  mining,  Pumping,  Ir- 
rigation, Water  use,  Wells,  Groundwater  budget. 

Groundwater  pumpage,  mostly  for  irrigation,  has 
increased  in  the  east-central  Washington  project 
area,  from  about  25,000  acre-ft  of  water  in  1963  to 
about  387,000  acre-ft  in  1977,  causing  continuing 
water  level  declines  in  parts  of  the  area.  Ground- 
water pumpage  in  the  Odessa-Lind  subarea  in- 
creased from  about  14,000  acre-ft  to  163,000  acre-ft 
during  the  same  period.  The  area  of  heavy  pump- 
ing has  expanded  beyond  the  border  of  the  Odessa- 
Lind  area,  especially  to  the  south.  The  number  of 
large-capacity  wells  in  the  project  area  has  in- 
creased from  170  in  1963  to  618  in  1977.  Few  wells 
in  1967  were  deeper  than  1,000  ft,  but  by  1977 
many  were  deeper.  Most  of  the  water  pumped  in 
1967  was  from  wells  tapping  the  Wanapum  Basalt, 
but  by  1977  most  was  from  wells  tapping  both  the 
Wanapum  Basalt  and  the  underlying  Grande 
Ronde  Basalt  aquifers.  Maximum  water  level  de- 
clines in  the  Wanapum  Basalt  from  spring  1968  to 
spring  1978  were  over  80  ft,  and  from  spring  1978 
to  spring  1981  were  over  40  ft;  maximum  declines 
for  the  Wanapum  and  Grande  Ronde  Basalts  were 
over  100  ft  and  60  ft,  respectively.  Water  levels 
were  affected  to  a  maximum  distance  of  about  23 
miles  from  pumping  centers.  Since  1967  the  area 
affected  by  water  level  declines  has  expanded  and 
shifted  and  the  rate  of  decline  has  increased  The 
maximum  decline  of  water  levels  from  1968  to 
1981  has  occurred  in  southern  Adams  County- 
about  130  ft  in  wells  that  tap  the  Wanapum  Basalt 
and  about  150  ft  in  wells  that  tap  the  Wanapum 
and  Grande  Ronde  Basalts.  (Author's  abstract) 
W89-05420 


WATER  IN  THE  HORSE  HEAVEN  HILLS, 
SOUTH-CENTRAL  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
D.  Molenaar. 

Water-Supply  Bulletin  51,  1982.  122p,  30  fig,  17 
tab,  5 1  ref. 

Descriptors:  'Hydrology,  'Water  resources  data, 
Washington,  Horse  Heaven  Hills,  Precipitation, 
Agriculture,  Irrigation,  Aquifers,  Streamflow, 
Ephemeral  streams,  Suspended  sediment,  Wells, 
Drilling,  Dry  farming. 

The  study  area  of  1,460  sq  mi  has  a  temperate  to 
semiarid  climate,  with  mean  annual  precipitation 
ranging  from  about  25  inches  in  the  higher  western 
part  to  less  than  10  inches  in  the  lower  eastern  part. 
Until  about  1970,  the  sparsely  populated  area  had 
been  characterized  by  dryland  wheat  fanning  and 
cattle  and  sheep  grazing  and  production.  In  the 
1970's,  however,  irrigation  from  the  Columbia 
River  resulted  in  a  conversion  to  irrigated  agricul- 
ture of  about  64,<XX)  acres  (by  1977)  of  former 
dryland-farming  and  sagebrush  land.  Nearly  con- 
current development  of  irrigation  from  wells  tap- 
ping large-yield  artesian  aquifers  in  the  Columbia 
River   Basalt   Group  hat    n      Ited   in  an  additional 

2,760  acres  of  agricultural     nd  in  the-  central  pari 

of  the-   area     Spar.  >.,   data   show    thai, 

except    for   the   lowei  fed    reach   of  Alder 

Creek,  all  streams  are  ephi  n  i  ral  Discharges  range 


from  no  How  to  high  flash-flood  runoff,  with  a 
maximum  daily  discharge  of  4,800  cu  ft/sec  in  ihe 
lower  reach  of  Rock  Creek,  recorded  on  Decem- 
ber 22,  1965,  during  the  1963-68  period  of  record 
The  monthly  suspended  sediment  discharge  at  this 
site  in  December  1965  was  280,000  tons.  Data  from 
294  wells  in  the  area,  including  drillers'  logs  (104 
wells),  geophysical  analysis  (25  wells),  and  water 
level  observations  (13  wells)  disclose  that  wells 
range  in  depth  from  a  few  feet  to  1,100  ft,  well 
yields  range  from  a  few  gallons  per  minute  to 
artesian  flows  as  great  as  4,000  gallons  per  minute 
and  specific  capacities  as  great  as  1,200  gallons  per 
minute  per  foot.  Water  quality  analyses  of  water 
from  selected  wells  show  hardness  ranging  from  17 
to  218  mg/L  and  specific  conductance  ranging 
from  145  to  640  micromhos/cm.  (Author's  ab- 
stract) 
W89-05421 


RECHARGE  STUDIES  IN  THE  WESTERN 
MURRAY  BASIN:  2.  RESULTS  OF  A  DRILL- 
ING PROGRAM  AT  WAMBI, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

M.  W.  Hughes,  I.  D.  Jolly,  P.  G.  Cook,  J.  C. 

Dighton,  and  T.  A.  Beech. 

Technical  Memorandum  88/11,  September   1988. 

30p,  16  fig,  10  tab,  3  ref. 

Descriptors:  'Forest  hydrology,  'Dunes,  'Forest 
watersheds,  'Groundwater  recharge,  'Murray 
Basin,  'Data  collections,  Australia,  Drilling, 
Chlorides. 

This  report  presents  the  results  of  a  drilling  pro- 
gram carried  out  in  July  1985  near  Wanbi,  South 
Australia.  The  aim  of  the  exercise  was  to  deter- 
mine if  runoff  from  a  mallee  (Eucalyptus  spp.) 
vegetated  sand  dune  was  causing  enhanced  re- 
charge at  the  base  of  the  dune.  The  study  forms 
part  of  a  larger  project  dealing  with  the  effects  of 
land  clearing  on  groundwater  recharge  in  the 
western  Murray  Basin.  Samples  collected  were 
analyzed  for  chloride  and  water  content.  (Author's 
abstract) 
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GROUNDWATER  FLOW  AND  QUALITY 
MODELLING. 

D.  Reidel  Publishing  Co.,  Boston.  1988.  843p. 
Edited  by  E.  Custodio,  A.  Gurgui,  and  J.  P.  Lobo 
Ferreira. 

Descriptors:  'Water  quality,  'Groundwater  move- 
ment, 'Hydrologic  models,  'Path  of  pollutants, 
'Solute  transport,  Groundwater  pollution, 
Aquifers,  Mathematical  models,  Model  studies. 
Data  acquisition,  Fracture  permeability,  Geohy- 
drology,  Mathematical  equations,  Mathematical 
studies. 

Plenty  of  good  papers  on  mass  transport  modeling 
are  currently  available  to  the  scientific  and  techni- 
cal community.  However,  it  was  felt  that  a  meet- 
ing of  leaders  in  the  field  from  throughout  the 
international  community  should  be  organized  to 
discuss  current  developments,  identify  existing 
gaps,  and  try  to  define  future  trends  and  needs. 
This  publication  includes  the  papers  discussed  at 
the  meeting.  The  order  in  which  papers  appear  in 
the  present  publication  has  been  altered  somewhat. 
This  is  because  some  key  papers  were  not  avail- 
able, while  others  fitted  better  under  other  head- 
ings. As  a  result,  the  present  book  is  divided  into 
seven  parts:  (1)  Principles,  basic  equations  and 
analytical  solutions;  (2)  Modeling  flow  and  trans- 
port in  porous-like  media;  (3)  Modeling  flow  and 
transport  in  fractured  media;  (4)  Considerations  of 
fluid-solid  phase  interactions  and  heterogeneity  in 
modeling,  (5)  Multiphase  flow  and  transport  mod- 
eling; (6)  Aquifer  parameter  identification  by 
models;  and  (7)  Data  gathering  and  utilization  of 
models.  A  final  part  is  labeled  'Conclusions'  and 
contains  the  four  documents  prepared  by  the  four 
workshop  groups.  They  refer  to  basic  aspects, 
availability  and  characteristics  of  models,  transport 
processes  and  application  of  models.  (See  W89- 
05466  thru  W89-05505)  (I.antz-PTT) 
W89-05465 


REVIEW  Ol  STOCHASTIC  IHI.OKV  Ol 
TRANSPOR1  IN  GROUNDWATEB  I  LOW, 

Tel-Aviv  Umv   (Israel)   Dept   of  lluid  Mechanics 

and  Heat  Transfer. 

G.  Dagan. 

IN:  Groundwater  Flow  and  Quality  Modelling  D 

Reidel  Publishing  Co.,  Boston.  1988.  p  1-32.  4  fig, 

35  ref. 

Descriptors:  'Stochastic  hydrology,  'Solute  trans- 
port, 'Groundwater  movement.  Heterogeneity, 
Stratified  aquifers,  Aquifers,  Hydrologic  studies, 
Mathematical  equations,  Mathematical  analysis, 
Path  of  pollutants,  Hydraulic  conductivity. 

A  few  field  studies,  which  show  that  apparent 
dispersion  is  much  larger  than  the  pore-scale  one 
and  that  it  changes  with  distance  from  source,  are 
first  reviewed.  These  findings  are  attributed  to 
large  scale  heterogeneity  prevailing  in  natural  for- 
mations. The  spatial  variability  of  hydraulic  prop- 
erties is  regarded  as  random.  The  theory  of  trans- 
port by  continuous,  random,  motions  is  presented 
and  it  is  shown  that  it  can  model  the  field  findings. 
The  theory  is  subsequently  applied  to  flow  in 
stratified  aquifers  and  in  formations  of  two-dimen- 
sional or  three-dimensional  heterogeneous  struc- 
tures. The  time-dependent  effective  dispersion  co- 
efficients are  derived  for  average  uniform  flow. 
They  are  related  to  the  formation  hydraulic  con- 
ductivity spatial  distribution.  These  relationships 
are  obtained  by  solving  the  equations  of  flow  ex- 
actly (stratified  formation)  and  by  a  perturbation 
approximation  (general  case).  The  theoretical  re- 
sults are  compared  with  a  recent  field  experiment 
of  transport  at  the  local  scale.  Finally,  the  uncer- 
tainty of  concentration  prediction  for  flow  at  re- 
gional scale  is  examined.  The  conditions  under 
which  concentration  is  ergodic  and  satisfied  a  con- 
vection-dispersion equation  are  discussed.  (See  also 
W89-05465)  (Author's  abstract) 
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IDENTIFICATION  OF  THE  PARAMETERS  OF 
GROUNDWATER  MASS  TRANSPORT, 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans  (France). 

For  primary  bibliographic  entry  see  Field  5B. 
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BASIN-SCALE  TRANSPORT  OF  DISSOLVED 
SPECIES  IN  GROUNDWATER, 

Trento  Univ.  (Italy).  Dept.  of  Engineering. 

A.  Rinaldo,  and  G.  Gambolati. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co..  Boston.  1988.  p  75-93,  3  fig, 

32  ref. 

Descriptors:  'Groundwater  basins.  'Dissolved 
solids,  'Geochemistry,  'Water  chemistry,  'Solute 
transport,  'Groundwater  movement,  Path  of  pol- 
lutants, Model  studies,  Hydrologic  models, 
Aquifers,  Mathematical  studies,  Mathematical  anal- 
ysis, Theoretical  analysis,  Statistical  analysis. 

The  transfer  function  model  (TFM)  of  field  solute 
transport  through  unsaturated  soils  proposed  in 
1986,  is  generalized  to  basin-scale  or  aquifer-scale 
analysis  through  probabilistic  arguments  developed 
for  basin  contaminant  responses  to  rainfall  pulses. 
The  class  of  models  investigated  is  related  to  the 
law  of  mass  conservation  interpreted  in  the  context 
of  the  probability  theory.  Under  fairly  general 
conditions  the  TFM  may  be  regarded  as  a  derived 
probability  density  function  associated  with  the 
random  holding  time  of  a  solute  particle  within  the 
control  volume  and  conditional  on  the  time  of 
occurrence  of  the  solute  injection.  In  the  case  of 
significant  chemical,  physical  or  biological  trans- 
formation of  the  solute  trace  in  the  time  scale  of 
the  travel  time,  the  most  probable  distribution  de- 
rived is  the  product  of  a  generalized-gamma  distri- 
bution by  the  solution  of  an  integro-differential 
equation  of  macroscopic  sorption.  The  potential 
impact  of  the  approach  for  real-life  field  problems 
is  related  to  the  possibility  of  simulating  solute 
response  at  a  withdrawal  station  in  arbitrarily  large 
aquifers  without  actually  solving  complex  differen- 
tial transport  equation.  Whenever,  in  fact,  the  spa- 
tial and  the  time  scale  allow  for  the  basic  hypothe- 
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sis  of  average  macroscopic  sorption,  only  the  ratio 
to  the  scales  of  convection-dispersion  to  that  of 
sorption  kinetics  counts,  and  large-number  formal- 
isms seemingly  apply.  (See  also  W89-05465) 
(Lantz-PTT) 
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VARIABLE  DENSITY  FLUID  FLOW  IN  THE 
BRACKISH  TRANSITION  ZONE  BETWEEN 
FRESH  AND  SALINE  GROUNDWATER, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
G.  J.  M.  Uffink. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  95-110,  6 
fig,  11  ref. 

Descriptors:  'Groundwater  movement,  *Brackish 
water,  *Fluid  flow,  *  Saline-freshwater  interfaces, 
*Saline  water  intrusion,  'Artificial  recharge,  Infil- 
tration, Aquifers,  Hydrologic  models,  Coastal 
aquifers,  Mixing,  Sand  aquifers. 

The  fresh  groundwater  lying  under  the  dunes 
along  the  coast  forms  an  important  source  for  the 
drinking  water  supply  in  the  western  part  of  the 
Netherlands.  Artificial  recharge  with  infiltration 
ponds  is  applied  since  1955  to  increase  the  freshwa- 
ter reservoir.  At  this  moment  experiments  are  car- 
ried out  with  infiltration  wells  for  artificial  re- 
charge in  the  deep  aquifers,  where  both  fresh  and 
saline  water  occurs.  Most  techniques  available  for 
modeling  of  the  flow  of  fresh  and  saline  ground- 
water are  based  on  the  assumption  that  fresh  and 
saline  water  do  not  mix.  In  reality  mixing  by 
dispersion  occurs  and  a  zone  with  brackish  water  is 
formed.  Modeling  of  the  brackish  zone  is  impor- 
tant for  management  of  the  fresh  water  reservoir  in 
the  deep  aquifers.  In  this  study,  the  velocity  distri- 
bution in  thejsrackish  zone  under  steady  condi- 
tions is  studied  with  a  boundary  layer  analysis.  The 
analysis  also  gives  an  expression  for  the  total 
amount  of  salt  flowing  into  the  brackish  zone.  (See 
also  W89-05465)  (Author's  abstract) 
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STATIONARY  PRINCIPLES  FOR  FLOW  AND 
TRANSPORT  IN  AQUIFERS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

S.  Sorek. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  111-116,  3 

ref. 

Descriptors:  *Solute  transport,  'Geochemistry, 
'Path  of  pollutants,  'Groundwater  movement, 
'Aquifers,  Mathematical  equations,  Flow  velocity. 

Detailed  numerical  schemes  are  presented  to  solve 
flow  and  transport  problems  in  aquifer  domains. 
The  schemes  are  based  on  variational  concepts 
applied  to  integrals  over  rate  of  energy  terms  (the 
flow  governing  function)  and  rate  of  momentum 
terms  (the  transport  governing  function).  The  re- 
sulting set  of  equations  describe  solutions  of  the 
hydraulic  head  and  solute  concentration  simulta- 
neously over  the  entire  time  duration.  For  the 
transport  problem,  the  equations  link  concentration 
field  and  velocity  regime.  This,  in  return,  enables 
one  to  derive  the  velocity  field  from  a  given  con- 
centration field.  (See  also  W89-05465)  (Author's 
abstract) 
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OVERVIEW  OF  GROUNDWATER  MODEL- 
LING, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
G.  F.  Pinder. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  119-134,  2 
fig,  83  ref. 

Descriptors:  'Literature  review,  'Model  studies, 
'Groundwater  movement,  'Hydrologic  models, 
Simulation  analysis,  Unsaturated  flow,  Path  of  pol- 
lutants, Mathematical  models,  Groundwater  qual- 
ity. 

Numerical  models  have  been  used  in  groundwater 
hydrology    for    more    than    two    decades.    Early 


models  focused  on  water  supply  and  required  the 
simulation  of  saturated  media.  Soil  scientists  intro- 
duced unsaturated  flow  concepts  to  modeling. 
Concern  about  groundwater  quality  led  to  the 
simulation  of  contaminant  transport,  beginning 
with  problems  of  salt  water  intrusion.  Modelling 
multiphase  flow,  particularly  the  flow  of  hydrocar- 
bons, water  and  air  is  of  current  interest  as  is  the 
simulation  of  fractured  media  flow  and  transport. 
The  simulation  of  subsurface  aqueous  systems  re- 
quires efficiently  determined,  accurate  solutions  to 
properly  formulated  governing  equations.  Ap- 
proximation methods  and  algebraic  equation  solv- 
ers must  be  chosen  carefully  to  balance  accuracy, 
efficiency  and  dependability.  No  numerical  proce- 
dure is  'best'  for  all  problems  and  the  experienced 
modeler  must  learn  through  experience  the  optimal 
approach  to  solving  each  class  of  mathematical- 
physical  problems.  (See  also  W89-05465)  (Lantz- 
PTT) 
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INCORPORATING  ASSURANCE         INTO 

GROUNDWATER    QUALITY    MANAGEMENT 
MODELS, 

Geological  Survey,  Menlo  Park,  CA. 
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The  eigenvalues  method  provides  an  explicit  con- 
tinuous-in-time solution  for  groundwater  flow 
equations.  Only  space  is  discretized  and  a  vector 
differential  equation  is  obtained.  Both  finite  differ- 
ences and  finite  elements  can  be  used  to  approxi- 
mate partial  derivatives  of  space.  The  eigenvalues 
and  eigenvectors  of  a  matrix,  which  is  a  function  of 
the  coefficients  of  the  linear  equations  of  the 
vector  differential  equation,  are  the  key  to  the 
solution.  The  state  of  the  aquifer  can  be  expressed 
on  the  orthonormal  basis  provided  by  the  eigen- 
vectors. Hydraulic  head  or  flow  at  specific  points 
can  be  explicitly  obtained  for  particular  times  of 
interest.  Also,  in  most  real  cases,  external  actions 
can  be  expressed  as  a  linear  combination  of  a 
reduced  set  of  stresses,  allowing  there  to  be  an 
important  reduction  in  computation.  Other  impor- 
tant reduction  in  computation  can  be  achieved 
owing  to  the  rapid  approximation  to  the  steady 
state  solution  of  many  of  the  orthogonal  compo- 
nents. The  approach  is  most  useful  when  the  simu- 
lation to  be  made  for  various  alternatives  is  of 
considerable  accumulative  length.  (See  also  W89- 
05465)  (Author's  abstract) 
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A  new  numerical  solution  procedure  is  presented 
for  the  one-dimensional,  transient  advective-diffu- 
sive  transport  equation.  The  methodology  is  an 
extension  of  Herrera's  algebraic  theory  of  numeri- 
cal methods.  This  approach  has  been  developed  for 
general  linear  operators.  Within  the  algebraic 
theory,  careful  choice  of  the  weighting  functions 
in  a  weak  form  statement  of  the  problem  leads  to  a 


numerical  approximation  that  inherently  accom- 
modates different  degrees  of  advection  domination. 
Special  treatment  of  the  time  dependence  leads  to 
algorithms  that  produce  superior  results  for  a  very 
wide  range  of  grid  Peclet  numbers,  as  has  been 
demonstrated  in  several  test  problems.  (See  also 
W89-05465)  (Author's  abstract) 
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Groundwater  modeling  has  become  an  important 
tool  in  water  management  and  often  simulation 
models  are  developed  with  several  thousand  nodes. 
In  order  to  save  computer  time  equation  solvers 
with  high  efficiency  have  to  be  chosen,  especially 
when  dealing  with  time-dependent  and  non-linear 
problems.  Besides  the  direct  Cholesky  or  frontal 
solvers,  conjugate  gradient  techniques  have 
become  attractive  in  the  last  decade  mainly  due  to 
improved  preconditioned  methods.  Another  type 
of  iterative  procedure,  the  multi-grid  methods  led 
to  a  high  reduction  in  computer  time.  In  this  paper, 
the  PCG-method  is  compared  with  direct  equation 
solvers  applied  in  an  areal  model.  The  2-dimension- 
al  dam  problem  is  investigated  on  a  uniform  mesh 
where,  in  addition,  a  multi-grid  method  is  applied. 
Results  show  the  superiority  of  the  PCG-  and 
multi-grid  methods.  (See  also  W89-05465)  (Au- 
thor's abstract) 
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A  geostatistical  approach  to  fracturing  is  present- 
ed. Application  to  a  granite  intrusion  shows  that  its 
fracturing  is  organized  at  two  levels  as  nested 
structures.  A  particular  random  process,  the  're- 
gionalized density  Poissonian  process'  makes  it 
possible  to  generate  fracture  fields  statistically  and 
geostatistically  similar  to  the  real  fracture  field.  A 
detailed  study  of  the  morphology  of  a  fracture  in 
granite,  and  laboratory  testing  of  this  fracture 
under  normal  stress  leads  to  a  so-called  'confined 
teeth  model'  which  enables  a  good  modeling  of  the 
stress/closure  behavior  of  the  fracture.  Tentative 
application  of  a  similar  concept  to  the  stress/flow 
behavior  of  the  fracture,  based  upon  the  commonly 
accepted  laws  of  flow  in  fractures,  shows  that 
these  laws  no  longer  apply  for  narrow  fractures, 
due  to  a  channeling  phenomenon.  An  insight  is 
given  into  how  this  phenomenon  could  be  mod- 
eled. (See  also  W89-05465)  (Author's  abstract) 
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Modeling  flow  of  groundwater  in  hard  rocks 
where  a  network  of  fractures  provides  the  domi- 
nant flow  paths  is  a  major  problem.  This  paper 
summarizes  a  program  of  investigations  currently 
underway  to  characterize  the  geometry  of  frac- 
tured rocks  and  develop  methods  of  handling  flow 
in  such  systems.  Numerical  models  have  been  de- 
veloped to  investigate  flow  behavior  in  two-  and 
three-dimensional  fracture  networks.  The  results 
demonstrate  the  insights  that  can  be  gained  from 
modeling  studies  of  fractured  rocks.  A  key  prob- 
lem is  gathering  the  necessary  data  on  fracture 
geometry.  Investigations  have  been  started  to  de- 
termine how  vertical  seismic  profiling  (VSP)  might 
be  improved  and  applied  to  this  problem.  A  VSP 
experiment  in  The  Geysers  geothermal  field  in 
northern  California,  where  fracture  orientation  is 
known,  produced  shear  wave  splitting  and  velocity 
anisotropy  in  agreement  with  theory.  The  results 
suggest  the  potential  application  of  3-component, 
multi-source  VSP  data  in  determining  fracture  ori- 
entation and  average  spacing.  The  authors  believe 
a  combination  of  seismic  and  hydraulic  methods 
can  greatly  enhance  an  understanding  of  fluid  flow 
and  transport  in  low  permeability  rock  systems 
where  fractures  provide  the  dominant  paths.  (See 
also  W89-05465)  (Author's  abstract) 
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Laboratory  and  field  measurements  of  hydraulic 
conductivity  (or  permeability)  in  porous  media 
represent  averages  over  many  years.  Laboratory 
and  field  measurements  of  hydraulic  conductivity 
in  fractured  rocks  represent  volumes  that  are  often 
intersected  by  only  a  few  fractures.  Therefore, 
these  measurements  tend  to  be  erratic  and  sensitive 
to  the  volume  of  rock  sampled  by  the  test.  For  this 
erratic  behavior  and  sensitivity  to  be  acceptably 
small,  the  test  would  have  to  be  conducted  on  a 
relatively  large  scale  at  which  the  sample  corre- 
sponds to  a  Representative  Elementary  Volume  or 
REV.  However,  there  is  generally  no  guarantee 
that  an  REV  can  be  defined  for  a  given  rock  mass. 
When  an  REV  can  be  defined,  it  is  often  so  large 
as  to  render  the  measurement  of  its  hydraulic  con- 
ductivity impractical.  To  study  questions  related  to 
the  existence  and  properties  of  REV's  and/or  to 
eliminate  the  need  for  their  use,  some  investigators 
have  relied  on  discrete  models  of  fracture  net- 
works. These  models  require  detailed  deterministic 
and/or  statistical  information  about  the  geometry 
of  fractures  and  the  spatial  distribution  of  their 
apertures  which  is  difficult  to  obtain.  In  addition, 
there  is  growing  laboratory  and  field  evidence  that 
the  manner  in  which  such  models  translate  data 
about  fracture  geometry  into  hydraulic  and  trans- 
port properties  of  the  rock  is  open  to  serious 
questions.  This  paper  describes  an  alternative  to 
both  the  classical  continuum  concept  based  on  an 
REV  and  the  discrete  fracture  network  approach. 
The  proposed  alternative  places  less  emphasis  on 
fracture  geometric  data  than  on  the  results  of  hy- 
draulic tests  conducted  on  scales  at  which  testing  is 
practical  with  available  technology.  The  studies 
demonstrate  that  such  hydraulic  test  data  are  ame- 
nable to  quantitative  analysis  by  treating  them  as 
the  realization  of  a  stochastic  process  defined  over 
a  continuum.  The  nature  of  this  stochastic  process 
on  scales  smaller  and/or  larger  than  the  scale  of 
measurement  can  be  studied  by  means  of  deconvo- 
lution  and/or  spatial  average  techniques.  In  this 
way,  data  obtained  on  different  scales  can  be  ana- 
lyzed jointly  within  a  unified  conceptual  frame- 
work so  as  to  reinforce  each  other.  (See  also  W89- 
05465)  (Author's  abstract) 
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The  flow  in  a  three-dimensional  network  of  dis- 
crete fractures  is  calculated  by  the  boundary  ele- 
ment method.  The  flow  in  any  one  fracture  is  two- 
dimensional  but  these  fractures  may  be  connected 
in  a  three-dimensional  network.  Alternatively,  the 
same  method  of  calculation  (and  the  same  comput- 
er program)  can  compute  two-dimensional  flow  in 
fractures  and  the  intervening  media.  The  boundary 
element  method  is  extraordinarily  effective  in  com- 
puting flow  in  three-dimensional  networks  of  frac- 
tures. The  requirement  for  data  is  much  less  than 
for  the  comparable  finite  element  analysis  and  the 
program  shows  great  efficiency.  A  mathematical 
difficulty  with  any  numerical  method  is  the  treat- 
ment of  the  intersections  of  zones  at  corners.  The 
proper  path  equations  can  be  written  but  are  diffi- 
cult to  implement.  Approximate  methods  include 
the  use  of  generic  closure  equations  or  non-con- 
forming elements.  The  use  of  the  generic  equations 
has  little  effect  on  the  overall  solution  although  the 
solution  is  noticeably  different  in  the  immediate 
vicinity  of  the  corners.  (See  also  W89-05465)  (Au- 
thor's abstract) 
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Systems  in  which  materials  of  low-diffusivity 
occur  as  islands  in  pervasive  high-diffusiviiy  mate- 
rials are  considered  in  this  study.  In  these  systems, 
global  three-dimensional  transport  occurs  in  the 
high-diffusivity  materials.  Transport  in  the  low- 
diffusivity  materials  is  local  and  one-dimensional  in 
nature.  MINC  (Multiple  Interacting  Continua)  is  a 
method  for  efficiently  simulating  transport  in  such 
systems.  The  Integral  Finite  Difference  Method 
(IFDM)  provides  a  convenient  way  for  implement- 
ing MINC.  Known  information  on  the  shape  and 
the  size  of  the  blocks  can  be  judiciously  utilized  to 
obtain  improved  accuracy  in  estimating  transport 
into  the  islands.  MINC  permits  handling  of  con- 
tinua at  several  hierarchical  levels.  (See  also  W89- 
05465)  (Author's  abstract) 
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The  geometry  of  the  fracture  system  is  the  main 
factor  controlling  the  transport  of  non-reacting 
solutes  and  particles  through  fractured  rocks  of 
low  matrix  permeability.  A  number  of  transport 
models  through  discrete  fracture  networks  have 
already  been  developed.  Unfortunately,  the 
memory  size  in  currently  available  computers 
limits  greatly  the  applicability  of  these  transport 
models  on  site  specific  problems.  The  transport 
model  NETRANS  presented  here  uses  a  Monte 
Carlo  approach  to  follow  particles  through  a  virtu- 
al fracture  network.  This  stochastic  model  is  based 
on  the  statistics  of  three  directional  parameters: 
flow  rate,  flow  velocity,  and  length  of  fracture 
segments.  These  parameters  are  previously  com- 
puted by  other  programs  simulating  steady-state 
flow  in  stochastically  generated  fracture  networks. 
NETRANS  follows  a  number  of  particles,  one  at  a 
time,  through  a  virtual  fracture  network.  At  each 
step,  or  virtual  node,  the  flow  direction  is  deter- 
mined stochastically  by  the  relative  importance  of 
the  flow  rate  in  each  ten-degree  range  of  direction. 
The  displacement  distance  and  velocity  are  then 
determined  by  the  statistics  of  segment  lengths  and 
flow  velocities  in  that  direction.  This  particle 
transport  model  can  simulate  the  migration  of  par- 
ticles over  a  distance  much  larger  than  the  initial 
fracture  domain  used  for  the  flow  simulation.  The 
model  is  applied  to.. a  gneissic  rock  mass  from 
which  detailed  data  are  available  on  the  hydrology 
and  the  fracture  systems.  (See  also  W89-05465) 
(Author's  abstract) 
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The  development  of  groundwater  quality  and  the 
transport  behavior  of  contaminants  in  the  subsur- 
face are  controlled  by  hydraulic  processes  mainly 
through  chemical  and  physicochemical  reactions 
between  water  and  rock.  Geochemical  models 
using  a  equilibrium  or  a  kinetic  concept  are  useful 
tools  for  a  better  understanding  of  the  rock-water 
interaction  and  of  the  development  of  water  qual- 
ity along  the  subsurface  flow  path.  Both  concepts 
may  be  used  for  combined  advection-dispersion- 
reaction  models,  which  of  course  are  a  challenge 
for  both  hydraulic  and  geochemical  modelers. 
There  is  no  question  that  any  advance  of  modeling 
groundwater  quality  development  and  the  behav- 
ior of  non-conservative  contaminants  needs  inter- 
disciplinary cooperation.  (See  also  W89-05465) 
(Author's  abstract) 
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des  Fluides. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05492 


FLUID-MECHANICAL  ASPECTS  OF  THE  MI- 
GRATION OF  CHEMICALS  IN  FRACTURED 
MEDIA, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05494 


STATE  OF  THE  ART  OF  THE  INVERSE  PROB- 
LEM APPLIED  TO  THE  FLOW  AND  SOLUTE 
TRANSPORT  EQUATIONS, 

Universidad    Politecnica   de   Cataluna,    Barcelona 
(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 
Caminos,  Canales  y  Puertos. 
J.  Carrera. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  549-583,  5 
fig,  108  ref.  U.S.-Spam  Joint  Committee  for  Scien- 
tific and  Technologic  Cooperation  Research  Grant 
CCA851005. 

Descriptors:  'Mathematical  studies,  Literature 
review,  'Groundwater  movement,  'Solute  trans- 
port, 'Model  studies,  Statistical  methods,  Mathe- 
matical equations,  Network  design,  Experimental 
design. 


Various  approaches  to  the  inverse  problem  of  both 
flow  and  solute  transport  equations  are  reviewed. 
Despite  being  an  area  of  very  active  research  the 
solute  transport  inverse  problem  seems  to  be  far 
from  the  stage  of  becoming  widely  applicable. 
Flow  parameters  can  be  estimated  under  a  wide 
range  of  conditions  by  several  methods.  The  most 
recent  ones  can  be  classified  under  two  general 
categories:  stochastic  and  minimization  methods. 
The  former  appears  to  be  very  promising,  but 
currently  can  only  be  applied  under  very  restric- 
tive conditions.  Minimization  methods  are  much 
more  applicable.  Research  efforts  on  minimization 
seem  to  converge  on  the  need  of  an  adequate 
statistical  framework  for  posing  the  objective  func- 
tion to  be  minimized,  and  of  including  prior  infor- 
mation on  model  parameters  to  improve  the  stabili- 
ty properties  of  the  solution.  This  also  improves 
the  reliability  of  the  estimates.  Current  research 
efforts  along  this  line  concentrate  on:  (1)  Various 
computational  improvements;  (2)  Accurate  evalua- 
tion of  parameter  uncertainty;  (3)  Network  and 
experiment  design  to  ensure  that  measured  data 
provide  as  much  information  as  possible  with 
regard  to  the  parameters;  and  (4)  Methodologies 
for  identification  of  the  model  structure.  (See  also 
W89-05465)  (Lantz-PTT) 
W89-05496 


ESTIMATION  OF  SPATIAL  COVARIANCE 
STRUCTURES  WITH  APPLICATION  TO  HY- 
DROLOGICAL,  HYDROCHEMICAL  AND  ISO- 
TOPIC  DATA  FROM  AQUIFERS:  STATE-OF- 
THE-ART  AND  ADJOINT  STATE  MAXIMUM 
LIKELIHOOD  CROSS-VALIDATION  METH- 
ODS, 

Universidad  Politecnica  de  Madrid  (Spain).  Es- 
cuela Tecnica  Superior  de  Ingenieros  de  Caminos. 
F.  J.  Samper,  and  S.  P.  Neuman. 
IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  585-620,  3 
fig,  3  tab,  66  ref,  append. 

Descriptors:  'Statistical  studies,  'Isotope  studies, 
'Groundwater  movement,  'Stochastic  models, 
'Model  studies,  Mathematical  models,  Solute 
transport,  Geohydrology,  Hydrologic  data, 
Aquifers,  Estimating,  Literature  review. 

Stochastic  models  of  groundwater  flow  and  solute 
transport  require  knowing  the  spatial  statistics  of 
geohydrological  variables.  A  review  of  proposed 
methods  for  estimating  these  statistics  has  shown 
that  almost  all  the  existing  methods  have  some 
drawbacks  and  limitations  and  are  based  on  simpli- 
fying assumptions.  Adjoint  State  Maximum  Likeli- 
hood Cross-Validation  (ASMLCV)  methods  stand 
out  for  being  able  to  deal  with  geohydrological 
data.  These  data  often  contain  sampling  and  meas- 
urement errors,  represent  vertically-averaged 
values  and  can  show  spatial  drifts.  Advantages  of 
ASMLCV  methods  include:  (1)  the  use  of  identifi- 
cation criteria  for  selecting  a  covariance  mode,  (2) 
the  computation  of  parameter  estimation  errors,  (3) 
the  use  of  a  highly  efficient  numerical  algorithm 
based  on  adjoint  state  theory,  and  (4)  the  ability  to 
analyze  issues  such  as  parameter  identifiability  and 
uniqueness  and  stability  of  the  solutions.  The  capa- 
bilities of  these  methods  have  been  illustrated  with 
applications  to  synthetic  and  field  hydrological, 
hydrochemical  and  isotopic  data.  (See  also  W89- 
05465)  (Lantz-PTT) 
W89-05497 


BAYESIAN  IDENTIFICATION  OF  STEADY- 
STATE  (ANISOTROPIC)  GROUNDWATER 
FLOW  MODELS, 

Louvain    Univ.    (Belgium).    Lab.    d'Automatique, 

Dynamique  et  Analyse  des  Systemes. 

G.  Bastin. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  621-640,  1 

fig,  1 8  ref,  2  append. 

Descriptors:  'Anisotropy,  'Groundwater  move- 
ment, 'Steady  flow,  'Mathematical  models,  Trans- 
missivity,  Hydraulic  properties,  Random  Walk 
method. 

Two  Bayesian  identification  methods  for  steady 
state  groundwater  flow  systems  are  presented.  The 
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first  is  based  on  the  assumption  that  the  transmissi- 
vity  is  a  random  walk  field,  while  the  second  is 
based  on  a  transmissivity  covariance  model  explic- 
itly computed  from  the  piezometric  field  covar- 
iance. With  this  approach,  the  numerical  value  of 
the  transmissivity  data  and  their  geometric  posi- 
tions (with  respect  to  the  grid  nodes)  are  treated  in 
a  straightforward  and  logical  way,  and  although 
the  optimality  criterion  is  derived  using  probabil- 
ities, it  appears  as  a  powerful  mathematical  tool  to 
give  strictness  and  coherence  to  the  identification 
procedure.  (See  also  W89-05465)  (Lantz-PTT) 
W89-05498 


PRESENT  LIMITATIONS  AND  PERSPEC- 
TIVES ON  MODELING  POLLUTION  PROB- 
LEMS IN  AQUIFERS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05499 


ADVANCES  IN  THE  ASSESSMENT  OF  DATA 
WORTH  FOR  ENGINEERING  DECISION 
ANALYSIS  IN  GROUNDWATER  CONTAMI- 
NATION PROBLEMS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05500 


COMPARATIVE  ANALYSIS  OF  MATHEMATI- 
CAL MASS  TRANSPORT  CODES  FOR 
GROUNDWATER  POLLUTION  STUDIES, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05501 


NEW  APPROACHES  AND  APPLICATIONS  IN 
SUBSURFACE  FLOW  MODELING:  3-D  FINITE 
ELEMENT  ANALYSIS  OF  DEWATERING  FOR 
AN  ELECTRO-NUCLEAR  PLANT, 

Padua  Univ.  (Italy).  Inst,  of  Applied  Mathematics. 
For  primary  bibliographic  entry  see  Field  8A. 
W89-05502 


LARGE  SCALE  3-D  GROUNDWATER  FLOW 
MODELLING  IN  HIGHLY  HETEROGENEOUS 
GEOLOGIC  MEDIUM, 

Neuchatel  Univ.  (Switzerland).  Center  of  Hydrolo- 
gy- 

L.  Kiraly. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  761-775,  12 
fig,  6  ref. 

Descriptors:  'Groundwater  movement,  'Geohy- 
drology, 'Heterogeneity,  'Model  studies,  Simula- 
tion analysis,  Aquifers,  Finite  element  method, 
Switzerland,  Regional  analysis,  Fracture  perme- 
ability. 

Regional  modeling  of  groundwater  flow  in  a 
highly  heterogeneous  geologic  medium  often  re- 
quires the  simulation  of  one-dimensional  or  two- 
dimensional  discontinuities  (regional  faults,  karstic 
networks,  thin  aquifers)  embedded  in  an  otherwise 
'continuous'  medium.  However,  finite  element 
models  allowing  for  the  association  of  1-D,  2-D 
and  3-D  elements  are  not  yet  widely  used,  very 
probably  because  of  the  problems  related  to  the 
calculation  of  2-D  element  matrixes  in  a  3-D  global 
space.  A  simple  method,  making  use  of  the  metric 
tensor,  is  proposed  to  overcome  these  difficulties, 
and  the  assembly  of  1-D,  2-D  and  3-D  elements  is 
illustrated  by  a  theoretical  example,  as  well  as  by 
the  regional  groundwater  flow  model  of  Northern 
Switzerland.  Combining  the  continuum  approach 
with  the  'discrete  fracture'  model  seems  to  be  a 
reasonable  way  to  model  a  highly  heterogeneous 
geologic  medium  at  a  regional  scale.  As  the  pres- 
ence of  1-D  or  2-D  elements  in  the  model  does  not 
increase  the  number  of  nodes  which  would  be 
necessary  for  the  3-D  elements  alone,  the  disconti- 
nuities can  be  put  in,  or  taken  out  of  the  model 
without  difficulty.  Associating  1-D,  2-D  and  3-D 
elements  has,  however,  a  serious  drawback,  which 
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causes  difficulties  for  users  of  some  very  fine  flow- 
path  calculation  routines:  the  1-D  and  2-D  ele- 
ments 'trap'  the  flow  lines.  A  flow  line  which  is 
well  identified  in  a  3-D  element  will  'lose  its  identi- 
ty' when  it  enters  into  a  2-D  zone,  and  the  point 
where  it  leaves  the  2-D  element  is  completely 
undetermined.  (See  also  W89-05465)  (Lantz-PTT) 
W89-05503 


GATHERING  OF  DATA  FOR  MODELLING, 

Danmarks  Geologiske  Undersoegelse,  Copenha- 
gen. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-05504 

PRESENT  STATE  OF  COASTAL  AQUIFER 
MODELLING:  SHORT  REVIEW, 

Universidad    Politecnica   de   Cataluna,    Barcelona 
(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 
Caminos,  Canales  y  Puertos. 
E.  Custodio. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  785-801,  65 
ref.  U.S. -Spain  Joint  Committee  for  Scientific  and 
Technical  Research  Projects  CCA8309/007  and 
CCA8510/0011. 

Descriptors:  *Literature  review,  *Coastal  aquifers, 
♦Model  studies,  Fluid  dynamics,  Mixing,  Saline- 
freshwater  interfaces,  Permeability,  Chemical  reac- 
tions, Groundwater. 

In  most  situations,  coastal  aquifer  modeling  has  to 
contend  with  the  existence  of  a  variable  density 
fluid  or  two  fluids  of  different  densities  separated 
by  an  interface.  Depending  on  the  kind  of  situation 
that  exists,  different  approaches  are  used.  Solutions 
with  a  sharp  interface  are  easier  to  model  but  there 
are  limitations  on  their  physical  validity.  Some 
aspects  are  still  an  open  field  for  research,  especial- 
ly when  mixing  of  salt  and  freshwater  has  to  be 
considered.  Mixing  may  alter  environmental  per- 
meability, by  dissolution,  precipitation  or  changes 
in  the  behavior  of  clay  particles.  This  is  a  poorly 
known  phenomenon  from  the  point  of  view  of 
representative  modeling  of  existing  aquifers.  (See 
also  W89-05465)  (Author's  abstract) 
W89-05505 


RUHENGERI    WATER    RESOURCES    STUDY 
RWANDA, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05527 


AQUEOUS  GEOCHEMISTRY  OF  THE 
BRADYS  HOT  SPRINGS  GEOTHERMAL 
AREA,  CHURCHILL  COUNTY,  NEVADA, 

For  primary  bibliographic  entry  see  Field  2K. 
W89-05588 


ESTIMATING  STREAM-AQUIFER  INTERAC- 
TIONS IN  COAL  AREAS  OF  EASTERN 
KANSAS  BY  USING  STREAMFLOW 
RECORDS, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05590 


INVESTIGATIONS  OF  ORGANIC  CONTAMI- 
NANTS DERIVED  FROM  WOOD-TREAT- 
MENT PROCESSES  IN  A  SAND  AND  GRAVEL 
AQUIFER  NEAR  PENSACOLA,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  5B 
W89-05591 


EVALUATING  STRATEGIES  FOR  GROUND- 
WATER  CONTAMINANT  PLUME  STABILIZA- 
IION  AM)  REMOVAL, 

Foi  primary  bibliographic  entry  see  Field  5G. 
W?,<)  05592 


PLANNING    FOR   GROUNDWATER    PROTEC- 
TION. 
lor    primary    bibliographic    entry    gee    Field    5G. 


W89-05600 


HYDROGEOLOGIC        FRAMEWORK        FOR 
GROUNDWATER  PROTECTION, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05601 


INSTITUTIONAL  FRAMEWORK  FOR  PRO- 
TECTING GROUNDWATER  IN  THE  UNITED 
STATES, 

Environmental    Protection    Agency,    New    York. 

Region  II. 

For   primary   bibliographic   entry   see    Field    5G. 

W89-05602 


LONG  ISLAND  CASE  STUDY, 

Long  Island  Regional  Planning  Board,  Hauppauge, 

NY. 

For  primary   bibliographic   entry   see   Field    5G. 

W89-05606 


DADE  COUNTY,  FLORIDA,  CASE  STUDY, 

Dade  County  Planning  Dept.,  Miami,  FL. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05607 


WAUSAU,  WISCONSIN,  CASE  STUDY, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Urban  Plan- 

ning'  ■  ^ 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05608 


PERTH  AMBOY,  NEW  JERSEY,  CASE  STUD- 
IES, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-05610 


SOUTH   BRUNSWICK,   NEW   JERSEY,   CASE 
STUDY, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

For   primary   bibliographic   entry   see   Field   5G. 
W89-05612 


MODELING  GROUNDWATER  FLOW  AND 
POLLUTION:  WITH  COMPUTER  PROGRAMS 
FOR  SAMPLE  CASES, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 
Civil  Engineering. 
J.  Bear,  and  A.  Verruijt. 

D.  Reidel  Publishing  Company,  Boston,  Massachu- 
setts. 1987.  414p. 

Descriptors:  *Model  studies,  *Groundwater  move- 
ment, *Groundwater  pollution,  *Path  of  pollut- 
ants, *Mathematical  models,  Solute  transport, 
Mathematical  studies,  Aquifers,  Model  studies, 
Computer  programs,  Flow  profiles. 

This  textbook  is  devoted  to  the  building  and  use  of 
mathematical  and  numerical  models  for  the  analy- 
sis of  groundwater  flow  and  the  transport  of  pollu- 
tion by  moving  groundwater.  It  deals  with  the 
general  principles  involved  and  pays  special  atten- 
tion to  both  the  understanding  of  the  physical 
mechanisms  that  govern  the  movement  and  accu- 
mulation of  groundwater  and  pollutants  in  aquifers 
and  to  the  construction  of  conceptual,  mathemati- 
cal and  numerical  models.  A  large  part  of  the  book 
is  concerned  with  actual  numerical  models,  mainly 
based  on  the  finite  difference  and  finite  element 
methods.  A  large  number  of  complete  computer 
programs,  in  BASIC,  are  included.  The  programs 
can  be  run  on  personal  computers  and  are  both 
educational  and  'semi-professional'.  Programs  are 
presented  for  both  steady  and  unsteady  two-dimen- 
sional flow  in  nonhomogeneous  aquifers,  for  flow 
through  dams,  for  the  transport  of  pollutants  by 
advection  and  by  dispersion,  and  for  saltwater 
intrusion  problems.  (Lantz-PTT) 
W89-05754 


COMPUTATIONAL  METHODS  IN  SI  USER- 
FACE  FLOW, 

GeoTrans,  Inc.,  Rc-ston,  VA 

P.  S.  Huyakorn,  and  G.  F.  Pinder. 

Academic    Press,    Inc.,    Orlando,    Florida.    1983. 

473p. 

Descriptors:  'Groundwater  movement,  'Unsatu- 
rated flow,  'Model  studies,  'Mathematical  studies, 
'Simulation  analysis,  Hydrologic  models,  Fracture 
permeability,  Energy  transfer.  Finite  element 
method.  Mathematical  equations,  Reservoirs, 
Energy  transfer,  Finite  difference  methods.  Nu- 
merical analysis,  Solute  transport. 

The  objective  of  this  book  is  to  provide  an  intro- 
duction to  the  various  numerical  approaches  to  the 
simulation  of  subsurface  flow  phenomena.  A  wide 
range  of  practical  problems  are  examined,  includ- 
ing groundwater  flow,  unsaturated  flow,  flow  in 
fractured  media,  solute  and  energy  transport,  geo- 
thermal  reservoir  simulation,  oil  and  gas  reservoir 
simulation,  and  land  subsidence.  The  major  empha- 
sis is  placed  on  the  finite  element  and  finite  differ- 
ence methods  that  have  proved  to  be  powerful 
tools  for  solving  differential  equations  usually  in- 
tractable analytically.  Other  numerical  techniques 
considered  to  be  variants  of  the  finite  element  and 
the  finite  difference  methods  are  also  presented. 
These  include  the  collocation  method,  the  bounda- 
ry element  method,  and  the  method  of  characteris- 
tics. The  book  is  divided  into  four  basic  parts.  The 
first  is  devoted  to  fundamental  concepts  in  numeri- 
cal methods.  Having  developed  the  basic  theory, 
the  second  part  demonstrates  how  finite  elements 
can  be  applied  to  a  broad  range  of  problems  in 
groundwater  hydrology  and  reservoir  engineering. 
Alternative  techniques  related  to  finite  elements 
and  applicable  to  these  problems  are  also  included. 
The  third  and  fourth  parts  deal  with  the  finite 
difference  theory  and  applications  of  this  and  other 
associated  techniques  to  some  of  the  problems  for 
which  the  finite  element  method  may  not  be  opti- 
mal. In  progressing  from  topic  to  topic,  adequate 
background  material  concerning  the  physical  con- 
cepts of  subsurface  phenomena  is  provided  for 
readers  who  may  be  unfamiliar  with  this  subject. 
(Lantz-PTT) 
W89-05755 


RECHARGE  STUDIES  IN  THE  WESTERN 
MURRAY  BASIN:  1.  RESULTS  OF  A  DRILL- 
ING PROGRAM  AT  BORRIKA, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
M.  W.  Hughes,  P.  G.  Cook,  I.  D.  Jolly,  T.  A. 
Beech,  and  C.  T.  Fieberger. 

Technical  Memorandum  88/10,  August  1988.  47p. 
22  fig,  15  tab,  4  ref. 

Descriptors:  'Groundwater  basins,  'Recharge. 
'Groundwater  recharge,  'Data  collections,  'Drill- 
ing, Australia,  Groundwater  budget,  Dry  forming. 
Groundwater  quality.  Chlorides,  Particle  size. 
Oxygen  radioisotopes,  Deuterium,  Tritium. 

This  report  presents  the  results  of  a  drilling  pro- 
gram carried  out  between  July  1984  and  February 
1987  near  Borrika,  South  Australia.  The  aim  of  the 
project  was  to  study  the  small-scale  spatial  varia- 
bility of  groundwater  recharge.  The  holes  are  lo- 
cated beneath  mallee  (Eucalyptus  spp.)  vegetation, 
and  on  land  which  was  cleared  50  years  ago,  and 
has  since  been  used  for  pasture  and  crops  under  a 
dryland  farming  regime.  Samples  were  analyzed 
for  water  content,  chloride,  matric  suction,  particle 
size,  oxygen- 18,  deuterium  and  tritium.  (Author's 
abstract) 
W89-05757 


GROUNDWATER  QUALITY:  STATE  ACTIVI- 
TIES TO  GUARD  AGAINST  CONTAMINANTS. 

General  Accounting  Office,  Washington,  DC. 
For   primary   bibliographic   entry   see   Field    5G. 

W89-05765 


MONTHLY    STREAMFLOW    AND    GROUND- 
WATER    CONDITIONS     IN     THE     UNITED 


50 


WATER  CYCLE— Field  2 


STATES  AND  SOUTHERN  CANADA,  WATER 
YEARS  1945-85, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-05771 


DIGITAL  SIMULATION  OF  GROUND-WATER 
FLOW  IN  THE  HIGH  PLAINS  AQUIFER  IN 
PARTS  OF  COLORADO,  KANSAS,  NEBRAS- 
KA, NEW  MEXICO,  OKLAHOMA,  SOUTH 
DAKOTA,  TEXAS,  AND  WYOMING, 
Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  R.  Luckey,  E.  D.  Gutentag,  F.  J.  Heimes,  and  J. 
B.  Weeks. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1400-D,  1986.  57  p,  35  fig,  8 
tab,  54  ref. 

Descriptors:  'Groundwater,  'Computer  models, 
'Groundwater  movement,  'Geohydrology, 
'Aquifers,  'High  Plains,  Hydrology,  Colorado, 
Kansas,  Nebraska,  New  Mexico,  Oklahoma,  South 
Dakota,  Texas,  Wyoming. 

The  flow  system  in  the  High  Plains  aquifer  was 
stimulated  in  three  parts  using  two-dimensional 
models  with  a  regular  network  of  nodes  spaced  10 
miles  apart  in  both  the  north-south  and  east-west 
directions.  Predevelopment  and  development  peri- 
ods were  simulated.  In  the  predevelopment-period 
calibrations,  the  hydraulic  conductivity  and  the 
recharge  from  precipitation  were  adjusted.  In  the 
development-period  calibrations,  which  were  from 
20  to  40  years  in  length,  return  flow  from  pumpage 
and  additional  recharge  due  to  human  activities 
were  adjusted.  The  estimated  predevelopment  net 
recharge  ranged  from  0.086  to  1.03  inches  per  year 
for  the  southern  High  Plains,  0.056  to  0.84  inches 
peryear  for  the  central  High  Plains,  and  0.076  to 
1.52  inches  per  year  for  the  northern  High  Plains. 
Significant  adjustments  to  the  estimated  hydraulic 
conductivity  values  were  made  in  all  three  areas. 
The  calibrated  predevelopment-period  models  pro- 
vided the  initial  conditions  for  the  development- 
period  models.  Two  development-period  calibra- 
tions based  on  water  levels  were  made  for  the 
southern  High  Plains  and  one  development-period 
calibration  based  on  water  level  changes  was  made 
for  the  central  and  northern  High  Plains.  For  the 
southern  High  Plains,  calibration  was  achieved 
when  return  flow  was  adjusted  so  that  net  with- 
drawal (total  pumpage  minus  return  flow)  equaled 
90  percent  of  the  caliculated  irrigation  requirement 
while  for  the  central  and  northern  High  Plains, 
calibration  was  achieved  when  net  withdrawal 
equaled  100  percent  of  the  irrigation  requirement. 
Two  inches  per  year  of  the  additional  recharge 
were  simulated  in  the  southern  High  Plains,  47.0 
million  acre-feet  of  additional  recharge  from  vari- 
ous sources  were  simulated  during  1960-80.  The 
calibrated  development-period  models  will  provide 
the  initial  conditions  for  projecting  future  water 
levels  in  the  High  Plains.  (USGS) 
W89-05774 


FIELD  APPLICATION  OF  PARAMETER 
IDENTIFICATION  IN  GROUNDWATER  CON- 
TAMINANT TRANSPORT  MODELING:  A 
CASE  STUDY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05781 


WATER  RESOURCES  OF  FREDERICK 
COUNTY,  MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 
M.  T.  Duigon,  and  J.  R.  Dine 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Mary- 
land Geological  Survey  Bulletin  33.  1987.  106  p,  2 
pi,  50  fig,  22  tab,  92  ref. 

Descriptors:  'Geohydrology,  'Water  resources, 
'Water  availability,  'Water  quality,  'Well  yields, 
'Maryland,  Surface  water  characteristics,  Freder- 
ick County. 


Ground  water  in  Frederick  County,  Maryland, 
occurs  primarily  in  fractures  in  crystalline  and 
well-indurated  sedimentary  rocks.  Reported  well 
yields  range  from  0  to  950  gal/min,  with  a  median 
of  10  gal/min.  About  11%  of  the  wells  reportedly 
yield  less  than  2  gal/min.  The  range  and  median 
value  of  specific  capacities  are  0  to  263  and  0.15 
gal/min/ft  of  drawdown,  respectively.  Transmissi- 
vities  rarely  exceed  1,000  ft  sq/day.  Over  60%  of 
the  wells  inventoried  were  drilled  for  domestic 
use.  Wells  can  be  grouped  by  factors,  such  as 
geological  unit,  but  within-group  variation  in  yield 
remains  large.  The  7-day,  10-year  low  flow  of 
streams  in  Frederick  County  range  from  no  flow  to 
5.1  cu  ft/sec.  The  greatest  low  flows  per  square 
mile  tend  to  occur  in  the  southern  basins  and  the 
lowest  in  the  northern  basins.  Ground  and  surface 
waters  are  calcium  magnesium  bicarbonate  types. 
Trace  metals  and  pesticides  were  found  in  low  or 
undetectable  levels.  The  average  annual  hydrolog- 
ic  budget  for  the  county  is:  Precipitation  (48 
inches)  +  Incoming  Streamflow  and  Underflow 
(13  inches)  =  Surface  Runoff  (25  inches)  +  Sub- 
surface Runoff  (11  inches)  +  Underflow  Leaving 
the  County  (0  inches)  +  Evapotranspiration  (25 
inches)  +  Change  in  Storage  (0  inches).  (USGS) 
W89-05785 


SUBSURFACE  GEOLOGY  OF  THE  ST.  CROIX 
CARBONATE  SYSTEM,  PHASE  II, 

College  of  the  Virgin  Islands,  St.  Thomas. 
I.  P.  Gill,  and  K.  Hubbard. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-199914/ 
AS,  price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Virgin  Islands  Water  Resources  Research 
Center,  St.  Thomas,  Technical  Report  No.  28, 
May  1987.  79  p,  14  fig,  24  ref,  append.  Contract  14- 
08-OOO1-G1258. 

Descriptors:  'Virgin  Islands,  'St.  Croix  Island, 
'Geologic  formations,  'Drill  holes,  'Subsurface 
geology,  Aquifers,  Geohydrology,  Limestone, 
Carbonates,  Stratigraphy. 

Seven  new  test  holes  were  drilled  into  St.  Croix's 
central  carbonate  plain  with  a  rotary  drill  rig. 
Cummulative  drilling  for  this  phase  of  the  project 
exceeded  750  ft,  and  brought  the  total  number  of 
test  holes  for  the  project  to  fourteen.  These  test 
holes  allow  lithologic  and  biostratigraphic  correla- 
tion in  a  north  to  south  transect  from  Krausses 
Lagoon  to  Estate  St.  John  and  in  a  west  to  east 
transect  from  Estate  Hessleberg  to  Estate  Pearl. 
The  drilling  establishes  the  existence  of  a  probable 
Pliocene  reef  and  shallow-water  facies  trend  that 
rims  the  western  and  southern  coastlines  of  the 
central  plain.  Dolomitization  in  the  Pliocene  car- 
bonates rims  what  was  the  coastline  of  Krausses 
Lagoon  before  industrial  development  modified 
the  shoreline  in  the  1960's.  Structural  mapping  on 
the  upper  surface  of  the  Miocene  Jealousy  Forma- 
tion indicates  marked  upwarping  under  the  carbon- 
ate highlands.  Micropaleontological  evidence  sug- 
gests that  the  Jealousy  Formation/Kingshill  Lime- 
stone contact  is  time-transgressive  within  the  Mio- 
cene. (USGS) 
W89-05787 


MODELING  TRANSIENT  GROUND  WATER 
FLOW  IN  MULTILAYERED  AQUIFER  SYS- 
TEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

M.  M.  Aral,  and  E.  H.  Haddad. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-202619/ 
AS,  price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Georgia  Environmental  Resources  Center, 
Atlanta,  Report  ERC  05-86,  April  1987.  69  p,  26 
fig,  2  tab,  20  ref.  Contract  14-08-0001-G1219. 
Project  USGS  G1219-02. 

Descriptors:  'Groundwater  models,  'Groundwat- 
er seepage,  'Finite  element  method,  'Multilayer 
aquifers,  'Aquifer  management,  Model  studies, 
Two-dimensional  flow,  Regional  analysis,  Flow 
equations. 

The  study  is  directed  toward  gaining  additional 
knowledge  on  the  unsteady  performance  of  multi- 
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layer  aquifers  in  response  to  heavy  withdrawal  of 
water  from  several  wells  distributed  in  the  system. 
A  recent  status  report  on  groundwater  problems  in 
South  Eastern  United  States  clearly  indicates  that 
more  detailed  information  is  needed  on  this  prob- 
lem in  order  to  deacribe  appropriate  management 
options  for  such  multilayer  aquifer  regions.  In  the 
first  phase  of  this  modeling  effort  which  was  pub- 
lished in  1985,  steady  state  groundwater  flow  equa- 
tions were  studied  and  a  steady  groundwater  flow 
model  was  developed  for  multilayer  aquifers.  The 
second  phase  of  the  study,  reported  here,  extends 
the  steady  state  model  to  an  unsteady  multilayer 
groundwater  flow  model  which  prepares  the  stage 
for  contaminant  transport  model  in  multilayer 
aquifers  which  is  the  last  phase  of  these  model 
development  efforts.  A  regional  two-dimensional 
flow  analysis  is  formulated  using  finite  element 
techniques  for  multilayer  aquifers.  Numerical  solu- 
tions are  presented  to  test  the  accuracy  and  effi- 
ciency of  the  proposed  technique.  (Aral-GA  Inst. 
Tech.) 
W89-05790 
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STUDY    OF    INTERRELATED    SOIL-WATER, 
GROUND-WATER  AND  RIVER  FLOWS, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2E. 
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SEEPAGE  COMPONENT  IN  WATER  BAL- 
ANCE OF  PEAT  SOILS, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Hyrdo- 
technics. 

P.  J.  Kowalik,  K.  Banach,  and  I.  Toczylowska. 
IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  178-183,  2  fig,  1  tab,  8  ref. 

Descriptors:  'Peat  soils,  'Soil  water,  'Wetlands, 
'Seepage,  'Peat,  'Hydrologic  budget,  'Peat  bogs, 
Infiltration,  Lysimeters,  Soil  moisture  retention, 
Evapotranspiration,  Soil  water,  Capillarity,  Drain- 
age systems,  Poland. 

Water  seepage  throughout  the  bottom  of  the  soil 
profile  is  an  important  element  in  hydrological 
characteristics  of  peatland  in  the  alluvial  areas. 
This  seepage  was  measured  using  lysimeter  experi- 
ments in  field  conditions  during  several  years.  The 
components  of  the  water  balance  equation  are:  the 
change  in  the  soil  water  storage  for  a  given  period 
of  time;  the  inflows,  i.e.  precipitation  or  surface 
infiltration  and  upward  flow  through  the  bottom  of 
the  soil;  and  the  outflows,  i.e.  evapotranspiration 
and  seepage  through  the  bottom  of  the  soil.  The 
purpose  of  this  research  was  to  determine  the 
amount  of  water  coming  from  the  peat  soil  into  the 
groundwater  (as  deep  seepage,  also  called  efficient 
infiltration),  or  the  amount  of  water  coming  from 
groundwater  into  the  topsoil  by  capillary  rise,  and 
the  influence  of  this  water  on  the  evapotranspira- 
tion. The  upward  seepage  reached  amounts  from 
45  mm  during  the  growing  season  of  a  very  wet 
year  (1972)  to  260  m  during  the  growing  season  in 
the  year  with  low  rainfall  (1975).  These  results 
proved,  that  for  selected  peat  soils  of  the  Fens  of 
the  delta  of  the  Vistula  River  (North  Poland) 
water  supply  of  soil  by  upward  seepage  is  about 
30%  of  rainfall,  and  must  be  taken  into  account  in 
the  water  balance  and  in  the  drainage  system 
design.  (See  also  W89-04689)  (Author's  abstract) 
W 89-047 14 


SOIL  MOISTURE  -  GROUNDWATER  RELA- 
TION IN  THE  FLOODPLAIN  AREA  OF  THE 
DANUBE  RIVER, 

Vyskumny    Ustav    Vodohospodarsky,    Bratislava 

(Czechoslovakia). 

S.  Gavenciak,  and  J.  Lindtner. 

IN:  Proceedings  of  the  International  Symposium 

on  the  Hydrology  of  Wetlands  in  Temperate  and 

Cold   Regions.  Joensuu,  Finland,   6-8  June   1988. 

Vol.  2.  The  Academy  of  Finland,  Helsinki,  Fin- 
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land.  1988.  p  37-40,  2  fig,  3  ref. 

Descriptors:  *  Danube  River,  *Soil  water, 
•Groundwater  recharge,  *Flood  plains,  'Water 
table  fluctuations,  'Wetlands,  Evapotranspiration, 
Soil  moisture  retention,  Soil  profiles,  Forest  water- 
sheds, Czechoslovakia. 

The  occurrence  of  flood  plain  forest  ecosystems  is 
dependent  on  sufficient  water  storage  in  the  soil 
profile,  especially  in  the  first  half  of  the  vegetation 
season.  The  time  distribution  of  soil  moisture  and 
its  dependence  upon  groundwater  were  investigat- 
ed at  the  Danubian  flood  plain  forests  in  south- 
western Slovakia.  Groundwater  is  recharged  from 
the  Danube  River  and  its  branches.  At  the  average 
water  stage,  the  water  table  fluctuates  in  sandy- 
loamy  deposits  covered  by  gravel  sands.  Distribu- 
tion of  moisture  through  the  unsaturated  zone  also 
is  a  transient  phenomenon,  determined  by  the  posi- 
tion of  water  table  and  actual  evapotranspiration. 
During  the  predominant  part  of  the  vegetation 
season,  from  April  till  August,  soil  layers  were 
saturated  within  the  field  capacity  and  full  water 
capacity.  If  the  water  table  fell  in  the  depth  more 
than  1.5  m,  the  values  of  moisture  content  in  the 
root  zone  dropped  below  the  field  capacity.  (See 
also  W89-04731)  (Author's  abstract) 
W89-04737 


WATERSHEDS, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04864 

MOBILIZATION  OF  CU  AND  ZN  IN  CON- 
TAMINATED SOIL  BY  NITRILOTRIACETIC 
ACID, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04981 


Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 
No.  1-2,  p  71-83,  March  1988.  2  fig,  6  tab,  19  ref. 

Descriptors:  'Water  chemistry,  'Model  studies, 
•Soil  chemistry,  'Soil  solution,  'Surface  water, 
'Alkalinity,  'Chemical  equilibrium,  Forest  water- 
sheds, Spodosols,  Acid  rain  effects,  New  York, 
Maine,  Soil  horizons,  Carbon  dioxide,  Aluminum. 

A  chemical  equilibrium  model  was  applied  to  soil 
chemistry  data  (Spodosols)  collected  from  30  and 
21  forested  watersheds  in  New  York  and  Maine, 
respectively,  during  the  EPA  Pilot  Soil  Survey. 
Chemistry  data  were  evaluated  between  states 
using  lumped  series  and  within  New  York  using 
three  series  (Adams,  Becket,  and  Canaan).  All 
New  York  horizons  had  soil  characteristics  that 
tend  to  cause  lower  solution  alkalinity  in  compari- 
son to  Maine  horizons.  Negative  alkalinities  were 
produced  in  all  E  horizons  (-69  to  -37  micromol/L) 
at  each  of  the  pC02  levels  used  (0.3  to  2%).  All  B 
horizons  had  negative  alkalinities  at  low  pC02 
levels,  which  became  positive  at  higher  levels, 
except  for  the  Canaan  B  and  New  York  Bh  hori- 
zons, which  were  negative  at  all  pC02  levels.  C 
horizons  generated  positive  alkalinities  (1  to  67 
micromol/L)  at  most  pC02  levels.  Results  indicate 
the  importance  of  water  contact  with  different 
horizons  and  soil  series  in  determining  solution 
alkalinity.  Because  of  degassing  effects,  solutions 
with  a  positive  alkalinity  will  increase  in  pH  after 
leaving  the  soil,  whereas  solutions  with  a  negative 
alkalinity  will  remain  at  low  pH  (pH  <  5.5)  and 
cause  the  surface  water  to  be  acidic.  Application  of 
the  model  to  soil  chemistry  data  collected  in  the 
northeastern  United  States  illustrates  the  impor- 
tance of  various  factors  such  as  pC02,  Al  solubili- 
ty, base  saturation,  and  exchange  coefficients  in 
determining  surface  water  chemistry.  (Author's  ab- 
stract) 
W89-04986 


IMPACT  OF  AFFORESTATION  ON  THE  SOIL 
SOLUTION  CHEMISTRY  OF  STAGNOPOD- 
ZOLS  IN  MID-WALES, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

B.  Reynolds,  C.  Neal,  M.  Hornung,  S.  Hughes,  and 

P.  A.  Stevens. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 

No.  1-2,  p  55-70,,  March  1988.  2  fig,  7  tab,  37  ref. 

Descriptors:  'Soil  solution,  'Wales,  'Forest  soils, 
'Soil  chemistry,  'Podzols,  'Acid  rain,  'Acidifica- 
tion, Acidic  water,  Hydrogen  ion  concentration, 
Aluminum,  Afforestation,  Stagnopodzols,  Soil 
water,  Acidic  soils. 

To  facilitate  and  encourage  further  development  of 
predictive  acidification  models,  results  from  com- 
parative studies  of  grassland  and  forest  system  in 
upland  Wales  are  presented  to  highlight  the  impor- 
tance of  cation  exchange,  weathering  and  in- 
creased salt  loading  in  determining  the  concentra- 
tions of  Al  and  H(  +  )  in  soil  waters.  The  results 
show  that  for  similar  stagnopodzol  soils,  soil  water 
concentrations  are  different  under  grassland  and 
forest  vegetation.  Concentrations  of  Al  are  be- 
tween 1.5  and  3  times  higher,  and  anion  concentra- 
tions are  1.5  times  higher,  in  the  forest  soil  waters 
compared  with  the  grassland.  The  results  may  also 
indicate  that  afforestation  of  a  grassland  catchment 
increases  the  rate  of  breakdown  of  Al  bearing 
minerals,  such  as  poorly  crystalline  to  amorphous 
Al  oxides  and  aluminosilicates.  The  features  dem- 
onstrated for  soil  solution  chemistry  and  exchange- 
able cation  chemistry  are  now  being  identified  at 
other  locations  in  Wales.  It  is  suggested  that  H(  +  ) 
and  Al  relationships  in  the  soil  solution  can  be 
assessed  by  cation  exchange  processes.  (Miller- 
PTT) 
W89-04985 


I  WE  OP  A  CHEMICAL  EQUILIBRIUM 
MODEL  TO  UNDERSTAND  SOIL  CHEMICAL 
PRO*  ESSES  I  HA  I  INFLUENCE  SOU.  SOLU- 
TION  AM)  SURFACE  WATER   ALKALINITY, 

Illinois  Univ.,  Urbana.  Dept   of  Forestry 

M    II   David,  J   O   Reus,,  and  P   M.  Walthall. 


transport  studies  and  the  corresponding  field  appli- 
cations (Author's  abstract) 
W89-05057 


IMPROVEMENT   TO   THE   ONE  SI  LP    OUT- 
FLOW METHOD  FOR  THE  DETERMINA'I  ION 
OF  SOIL  WATER  DIFFUSIV  II IES, 
Agricultural   Coll.   of  Athens  (Greece).   Lab.   of 
Agricultural  Hydraulics 
J.  D.  Valiantzas,  P.  G.  Kerkides,  and  A. 
Poulovassilis 

Water  Resources  Research  WRERAO,   Vol.  24, 
No.  11,  p  1911-1920,  November  1988.  12  fig,  15  ref. 

Descriptors:  'Soil  water,  'Diffusivity,  'Ground- 
water movement,  Mathematical  analysis. 

A  simple,  quick  and  reliable  iterative  method  for 
the  determination  of  the  soil  water  diffusivity- 
volumetric  water  content  (D-Theta)  relationship, 
based  on  the  outflow  analysis  was  developed.  This 
method  imposes  no  restriction  on  the  functional 
D(Theta)  relationship  and  gives  better  results  than 
other  previous  methods  even  in  cases  of  extreme 
nonlinearities  in  the  In  D(Theta)  relationship  and  in 
cases  where  the  D(Theta)  relationship  is  not  mo- 
notonous. This  method,  an  improvement  to  the 
already  existing  methods,  was  verified  against  sim- 
ulated and  measured  one-step  pressure  outflow 
data.  (Author's  abstract) 
W 89-05060 


NEW   FUNCTIONAL   FORM   FOR  THE   DIS- 
PERSIVE FLUX  IN  POROUS  MEDIA, 

California  Univ.,  Livermore.  Lawrence  Livermore 

Lab. 

For  primary  bibliographic  entry  see  Field  2F. 
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CHLORINE  36  AND  TRITIUM  FROM  NUCLE- 
AR WEAPONS  FALLOUT  AS  TRACERS  FOR 
LONG-TERM  LIQUID  AND  VAPOR  MOVE- 
MENT IN  DESERT  SOILS, 

New   Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

F.  M.  Phillips,  J.  L.  Mattick,  T.  A.  Duval,  D. 

Elmore,  and  P.  W.  Kubik. 

Water  Resources  Research  WRERAO,  Vol.   24, 

No.  11,  p  1877-1891,  November  1988.  8  fig,  2  tab, 

43  ref,  3  append.  New  Mexico  Water  Resources 

Institute  grants  1423638  and  1423654. 

Descriptors:  'Soil  water,  'Deserts,  'Solute  trans- 
port, 'Radioactive  tracers,  'Tritium,  'Chlorine  ra- 
dioisotopes, Field  tests,  Fallout,  New  Mexico,  Arid 
lands. 

Chlorine-36  and  tritium  have  been  widely  used  as 
laboratory  tracers  for  the  advection  and  dispersion 
of  anionic  solutes  and  water,  respectively.  Ad- 
vances in  accelerator  mass  spectrometry  have  re- 
cently made  possible  the  analysis  of  chlorine-36  in 
natural  soil  water  samples.  Field  investigations 
analogous  to  the  laboratory  experiments  can  now 
be  conducted.  Pulses  of  chlorine-36  and  tritium 
released  into  the  atmosphere  by  nuclear  weapons 
testing  in  the  1950s  and  1960s  serve  as  the  tracers. 
This  study  reports  chlorine-36  and  tritium  meas- 
urements on  desert  soil  profiles  from  Mew  Mexico. 
In  both  cases  where  the  two  tracers  were  meas- 
ured in  the  same  profile,  the  tritium  bomb  pulse 
had  penetrated  between  1  and  3  m,  but  much  of  the 
chlorine-36  was  retained  near  the  soil  surface.  In 
contrast,  the  laboratory  experiments  usually  show 
more  rapid  movement  of  chlorine-36  than  tritium 
due  to  the  anion  exclusion  effect.  The  difference  is 
attributed  to  the  lower  water  content,  fluctuating 
temperature  gradients,  and  longer  time  scale  of  the 
field  situation,  which  may  enhance  vapor  move- 
ment of  the  tritiated  water  relative  to  solute  advec- 
tion of  the  chlorine-36.  The  spreading  of  the  chlo- 
rine-36 and  tritium  pulses  may  be  modeled  by 
dispersivitics  ranging  from  5  to  8  cm,  much  larger 
than  most  corresponding  laboratory  values.  These 
larger  apparent  dispersivities  are  probably  more  a 
result  of  vertical  velocity  fields  varying  with  depth 
and  time  than  of  soil  heterogeneity.  These  results 
illustrate  how  the  bomb  pulse  chlorine-36  and  triti- 
um can  be  useful  links  between  laboratory  solute 


ACID  DEPOSITION  AND  NUTRIENT  LEACH- 
ING FROM  DECIDUOUS  VEGETATION  AND 
PODZOLIC  SOILS  AT  THE  TURKEY  LAKES 
WATERSHED, 

Great    Lakes    Forestry    Research    Centre,    Sault 

Sainte  Marie  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05092 


EFFECTS  OF  SUBSURFACE  DRAINAGE  ON 
HEAVY  HYDROMORPHIC  SOIL  IN  THE  NE- 
LINDVOR  AREA,  YUGOSLAVIA, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  4C. 

W89-05108 


FRENCH  PROGRAMME  OF  DRAINAGE  REF- 
ERENCE AREAS:  METHODOLOGY  AND 
FIRST  RESULTS, 

Centre    National    du    Machinisme    Agncole,    du 

Genie   Rural,    des   Eaux   et   des   Forets,    Antony 

(France). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05112 


DRAINAGE  CRITERIA  FOR  HEAVY  SOILS 
WITH  A  SHALLOW  IMPERVIOUS  LAYER, 

Instituto    Nacional     de     Reforma     y     Desarrollo 

Agrario,  Madrid  (Spain). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05116 

HYDROLOGICAL  RESPONSE  OF  A  SILTY 
CLAY  LOAM  FOLLOWING  DRAINAGE 
TREATMENT, 

Seale-Hayne    Coll.,    Newton    Abbot    (England). 

Dept.  of  Science. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05120 

PREFERENTIAL  FLOW  INFLUENCES  ON 
DRAINAGE  OF  SHALLOW  SLOPING  SOILS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
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ing. 

T.  S.  Steenhuis,  T.  L.  Richard,  M.  B.  Parlange,  S. 

O.  Aburime,  and  L.  D.  Geohring. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  137-151,  August  1988.  6  fig,  34  ref. 

Descriptors:  *Soil  porosity,  'Groundwater  move- 
ment, 'Groundwater  management,  Hardpan,  Flow 
discharge,  'Drainage,  'Slopes,  'Agricultural  hy- 
drology, Soil  water.  Drainage  systems,  Tile  drain- 
age, Design  criteria,  New  York,  Hydraulic  con- 
ductivity, Model  studies,  Subsoil,  Heterogeneity. 

The  dramatic  effect  of  flow  through  macropores 
and  hardpan  fissures  on  artificial  drainage  in  shal- 
low sloping  soils  was  demonstrated.  An  assessment 
of  the  magnitude  of  macropore  influences  on  solute 
transport  can  be  attained  by  comparing  the  ob- 
served solute  loss  with  the  predictions  of  a  homo- 
geneous model.  Shorter  than  expected  travel  times 
were  strong  evidence  that  macropores  form  an 
important  conductor  in  water  and  solute  transport. 
Where  structured  heterogeneities  such  as  cracks 
existed,  their  influence  on  solute  transport  is  often 
increased  by  associated  biologically-formed  pores 
which  were  disproportionately  found  in  the  less- 
dense  areas  of  the  soils.  It  was  obvious  from  these 
studies  that  the  'standard'  homogeneous  theory  as 
used  in  current  drainage  design  is  not  valid  espe- 
cially if  the  soil  is  near  saturation.  The  flow  mecha- 
nisms discussed  have  been  identified  in  field  re- 
search during  the  last  five  years  on  shallow  soils  in 
Upstate  New  York.  In  designing  drainage  systems 
on  these  types  of  soils,  more  emphasis  should  be 
given  to  the  characteristics  of  the  hardpan.  Subsoil 
is  the  most  important  factor  in  considering  what 
kind  of  drainage  system  is  required.  The  conduc- 
tivity of  the  soil  above  the  hardpan  is  of  little 
consequence  as  long  as  there  is  a  well-developed 
macropore  system,  that  can  conduct  the  water  to 
the  layers  beneath.  While  drainage  systems  have 
often  been  installed  in  a  manner  consistent  with  the 
concepts  of  preferential  flow,  there  has  been  little 
success  to  date  in  incorporating  these  concepts  into 
theoretical  formulations.  The  variety  and  variabili- 
ty of  preferential  flow  phenomena  challenge  ef- 
forts to  develop  useful  mathematical  models  of 
water  movement  in  heterogeneous  soil.  In  the  in- 
terim, a  greater  emphasis  on  subsoil  macropore 
hydrology  will  hopefully  lead  to  more  effective 
drainage  designs.  (Vernooy-PTT) 
W89-05121 


EFFECT  OF  SWELLING  AND  SHRINKAGE 
ON  THE  CALCULATION  OF  WATER  BAL- 
ANCE AND  WATER  TRANSPORT  IN  CLAY 
SOILS, 

Institute  for  Land  and  Water  Management  Re- 
search, Wageningen  (Netherlands). 
J.  J.  B.  Bronswijk. 

Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  185-193,  August  1988.  6  fig,  20  ref. 

Descriptors:  'Groundwater  movement,  'Soil 
water,  'Agricultural  hydrology,  'Swelling, 
'Shrinkage,  'Clay,  'Hydrologic  budget,  Soil  prop- 
erties, Hydrologic  models,  Model  testing,  Simula- 
tion analysis,  Soil  surfaces,  Drainage  engineering, 
Hydraulic  conductivity,  Subsidence,  Path  of  pol- 
lutants, Cracks,  Water  table,  Precipitation. 

Volume  changes  and  resulting  shrinkage  cracks  are 
of  great  importance  for  water  transport  in  clay 
soils.  Therefore  these  processes  should  be  taken 
into  account  when  applying  soil  water  simulation 
models  to  such  soils.  A  general  procedure  is  out- 
lined to  model  the  water  balance  of  clay  soils.  The 
main  feature  of  this  procedure  is  the  introduction 
of  the  shrinkage  characteristic  into  simulation 
models  in  addition  to  water  retention  and  hydrau- 
lic conductivity  curves.  With  the  aid  of  shrinkage 
characteristics  and  additional  assumptions  concern- 
ing geometry  of  swelling  and  shrinkage,  bypass 
flow,  crack-volume  and  surface  subsidence  of  clay 
soils  are  calculated.  The  effects  of  swelling  and 
shrinkage  on  water  transport  are  shown  by  com- 
paring calculations  of  a  model  for  rigid  soils 
(FLOWEX),  a  model  for  cracking  soils  (FLOCR) 
and  field  measurements.  Bypass  flow  as  calculated 
with  FLOCR  amounted  to  28%  of  precipitation, 
which  resulted  in  a  drier  top  soil,  a  higher  ground- 
water table  with  very  rapid  response  after  precipi- 


tation events,  and  a  higher  drain  outflow  in  the 
cracking-soil  model.  The  good  correspondence  be- 
tween results  of  FLOCR  and  field  measurements 
of  groundwater  levels  supports  the  use  of  this 
model  in  clay  soils.  The  effects  of  cracks  are 
unfavorable  with  respect  to  crop  water  availability 
and  transport  of  pollutants  to  subsoil,  drains  and 
surface  water.  However,  cracks  can  also  have  fa- 
vorable effects.  For  instance,  the  number  of  days  at 
which  the  soil  had  insufficient  bearing  capacity  for 
grazing  cattle  decreased  from  63  to  28  when  swell- 
ing and  shrinkage  were  taken  into  account.  (Au- 
thor's abstract) 
W89-05125 


SIGNIFICANCE  OF  SOIL  SURVEY  FOR 
AGROHYDROLOGICAL  STUDIES, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
J.  M.  H.  Hendrickx,  L.  W.  Dekker,  M.  H.  Bannink, 
and  H.  C.  van  Ommen. 

Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  195-208,  August  1988.  7  fig,  1  tab,  47 
ref. 

Descriptors:  'Soil  water,  'Agricultural  hydrology, 
'Soil  surveys,  'Wetting,  'Solute  transport,  The 
Netherlands,  Seepage,  Surveys,  Fens,  Wetlands, 
Soil  science,  Soil  physical  properties. 

We  present  two  examples  of  agrohydrological 
studies  in  the  Netherlands  as  an  illustration  of 
cooperative  research  between  soil  scientists  and 
agrohydrologists.  The  first  deals  with  wetlands: 
determination  of  seepage  from  a  fen.  It  is  shown 
that  for  agrohydrological  studies  a  soil  survey  is 
not  completed  unless  soil  physical  measurements 
have  been  made  for  all  major  horizons  in  an  area. 
It  is  also  argued  that  a  sensitivity  analysis  should 
be  carried  out  to  determine  with  which  accuracy 
horizon  thickness  must  be  measured  during  the  soil 
survey.  The  second  example  deals  with  effect  of 
unstable  wetting  fronts  on  water  and  solute  trans- 
port. Field  data  obtained  with  an  iodide  coloring 
technique  showed  that  unstable  wetting  fronts 
cause  preferential  flow  paths  for  water  and  solute 
transport.  The  study  demonstrated  that  occurrence 
of  unstable  wetting  fronts  can  be  foreseen  through 
interpretation  of  qualitative  soil  survey  data.  (Au- 
thor's abstract) 
W89-05126 


PROSPECTS  OF  SOIL  MOISTURE  CONSER- 
VATION BY  FALLOWING  IN  AREAS  OF 
MEDIUM  AGRICULTURAL  POTENTIAL  IN 
SMALLHOLDER  FARMING, 

National  Agricultural  Labs.,  Nairobi  (Kenya). 
For  primary  bibliographic  entry  see  Field  3F. 
W89-05132 


READJUSTING  THE  WATER  BALANCE  TO 
COMBAT  DRYLAND  SALTING  IN  SOUTH- 
ERN AUSTRALIA:  CHANGING  THE  HYDROL- 
OGY OF  A  TEXTURE  CONTRAST  SOIL  BY 
DEEP  RIPPING, 

Land  Protection  Service,  Bendigo  (Australia). 
For  primary  bibliographic  entry  see  Field  3C. 
W89-05134 


INFLUENCE  OF  SUB-SOIL  ON  THE  MOIS- 
TURE REGIME  IN  IRRIGATED  FIELDS, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

G.  A.  Ghali,  and  Z.  J.  Svehlik. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  307-316,  August  1988.  5  fig,  2  tab,  13 

ref,  append. 

Descriptors:  'Subsoil,  'Moisture  availability,  'Soil 
water,  'Irrigation  efficiency,  Moisture  content, 
Root  zone,  Soil-water-plant  relationships,  Numeri- 
cal analysis. 

Very  often,  the  analysis  of  soil  moisture  depletion 
for  irrigation  scheduling  is  undertaken  on  the  as- 
sumption that  the  root  zone  is  in  isolation  from  the 
sub-soil.  In  this  simplistic  approach,  it  is  presumed 
that  the  soil  moisture  conditions  below  the  root 
zone  have  no  bearing  on  estimates  of  actual  water 
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depletion  from  the  root  zone.  The  merits  of  the 
suggested  numerical  analysis  are  demonstrated  by 
the  results  in  a  complete  irrigation  season  on  a 
medium  textured  soil,  and  an  evaporative  demand 
of  6.0.mm/d,  with  10%  of  this  value  assumed  to 
represent  the  potential  surface  evaporation.  Irriga- 
tion water  is  applied  when  the  relative  transpira- 
tion is  85%.  The  components  of  the  root  zone 
water  balance  and  the  impact  of  the  sub-soil  on  the 
irrigation  intervals  can  be  accurately  estimated. 
The  la'ter  decreases  during  the  late  growing 
stages,  due  to  upward  moisture  flux.  The  effect  of 
cyclic  wetting  and  drying  and  the  eventual  replen- 
ishment of  the  moisture  reservoir  in  the  sub-soil 
resulted  in  an  increase  in  the  irrigation  intervals  by 
as  much  as  30%  in  the  last  cycle,  over  those  in  the 
earlier  cycles.  The  results  show  the  possible  errors 
that  can  be  committed  in  irrigation  scheduling,  as 
well  as  in  calculations  of  the  water  use  and  crop 
yield  projections,  when  the  transfer  of  water 
through  the  lower  boundary  of  the  root  zone  is 
ignored.  (Vernooy-PTT) 
W89-05136 


FIELD  VALIDATION  OF  AN  EMPIRICAL 
SOIL  WATER  MODEL, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

S.  S.  Nwabuzor. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  317-327,  August  1988.  5  fig,  2  tab,  20 

ref. 

Descriptors:  'Hydrologic  models,  'Soil  water, 
'Moisture  profiles,  'Model  testing,  'Moisture  con- 
tent, Field  tests,  Simulation  analysis,  Numerical 
analysis. 

An  empirical  single  layer  soil  water  model  was 
assessed  by  comparison  with  field  data.  The  model 
gives  reasonable  simulation  of  soil  moisture  when 
expressed  as  a  deficit  with  respect  to  field  capacity. 
The  simulations  are  shown  to  be  improved  if  the 
available  water  capacity  and  root  constant  values 
are  allowed  to  vary  for  different  years.  However, 
the  model  fits  are  shown  to  be  limited  by  the 
conceptual  basis  of  the  model  which  does  not 
recognize  the  existence  of  simultaneous  deficit  and 
drainage.  The  concept  of  a  single  field  capacity  to 
represent  a  dynamic  soil  water  profile  is  shown  to 
explain  the  model  deficiency.  It  is  concluded  that 
the  simulation  can  be  improved  if  field  capacity 
determination  is  modified  to  include  the  drainage 
term,  which  can  be  achieved  by  a  multilayer 
model.  (Author's  abstract) 
W89-05137 


PHOSPHORUS  CONCENTRATION  TRENDS 
IN  THE  SALINE  RIVER  WATERSHED,  USA, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

M.  G.  Fox,  and  A.  M.  Beeton. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte     Limnologie.     Verhandlungen     IV 
TLAP,  Vol.  23,  No.  2,  p  1119-1124,  August  1988.  1 
fig,  5  tab,  9  ref. 

Descriptors:  'Water  pollution  prevention,  'Agri- 
cultural runoff,  'Phosphorus  removal,  'Model 
studies,  'Best  management  practices,  Sediments, 
Saline  River,  Michigan,  Row  crops. 

Water  quality  data  from  nine  monitoring  stations  in 
the  Saline  Valley  Rural  Clean  Water  Project  area, 
Michigan,  were  analyzed  to  determine  if  agricul- 
tural Best  Management  Practices  were  reducing 
total  phosphorus,  soluble  reactive  phosphorus  and 
available  phosphorus  concentrations  in  the  water- 
shed. Data  from  a  pretreatment  year  and  two 
progressive  treatment  years  were  compared,  using 
a  covariate  analysis  model  to  correct  for  differ- 
ences in  discharge  between  years.  Significant  de- 
creases in  phosphorus  concentration  from  years 
one  or  two  to  year  three  occurred  in  13  of  the  27 
comparisons.  Soluble  reactive  phosphorus  showed 
the  most  significant  decreases.  However,  large  in- 
creases in  row  crop  acreage  from  years  two  to 
three  may  have  masked  the  effectiveness  of  Best 
Management  Practices  in  reducing  concentrations 
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of  sediment  bound  phosphorus  in  the  water.  (Au- 
thor's abstract) 
W89-05198 


SATURATED  SOIL  HYDRAULIC  CONDUC- 
TIVITY IN  LOBLOLLY  PINE  PLANTATIONS 
ON  DRAINED  SITES, 

Raleigh,  NC. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05264 


SOIL  SOLUTION  CHEMISTRY  IN  LODGE- 
POLE  PINE  (PINUS  CONTORTA  SPP.  LATI- 
FOLIA)  ECOSYSTEMS,  SOUTHEASTERN  WY- 
OMING, USA, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

T.  J.  Fahey,  and  J.  B.  Yavitt. 
Biogeochemistry,  Vol.  6,  No.  2,  p  91-118,  1988.  5 
fig,  5  tab,  48  ref.  NSF  Grants  DEB  78-0531 1,  DEB 
80-11024,  DEB  81-13546,  and  BSR  83-01842. 

Descriptors:  *Root  zone,  *Soil  water,  *  Forest 
soils,  *Soil  chemistry,  *Forest  hydrology,  'Inor- 
ganic compounds,  'Pine  trees,  Hydrogen  ion  con- 
centration, Trace  elements,  Calcium,  Magnesium, 
Potassium,  Sodium,  Saturation  zone,  Sulfates,  Bi- 
carbonates,  Snowmelt,  Aluminum,  Iron. 

Concentrations  of  the  principal  inorganic  and  or- 
ganic solutes  in  the  soil  root-zone  were  measured 
in  six  contrasting  lodgepole  pine  (Pinus  contoria 
ssp.  latifolia)  forest  ecosystems  for  five  years  (1979- 
1983).  Consistent  temporal  changes  in  the  principal 
inorganic  solutes  (Ca,  Mg,  K,  Na,  S04,  CI)  were 
observed  in  all  the  forest  stands  and  years  of  study: 
high  concentrations  at  the  initiation  of  snowmelt  in 
the  spring  were  followed  by  rapid  declines  to 
rather  constant  values  in  the  mid  to  late  stages  of 
snowmelt.  Except  for  K,  concentrations  of  these 
solutes  differed  significantly  between  sites  and  be- 
tween years.  Sulfate  was  the  principal  mobile  anion 
in  the  root-zone  soil  solutions,  but  contributions  of 
bicarbonate  and  organic  anions  also  were  impor- 
tant. The  pH  of  root-zone  solutions  was  relatively 
high  (6.0),  did  not  change  significantly  as  snow- 
melt proceeded,  and  was  significantly  lower  in 
high-clay  soils.  No  consistent  trends  in  bicarbonate 
alkalinity  were  observed  and  soil  atmosphere  C02 
concentrations  were  only  about  10  to  20  times 
above  atmospheric  levels,  peaking  at  the  end  of  the 
snowmelt  interval.  Concurrent  changes  in  the  con- 
centrations of  dissolved  organic  carbon,  non-vola- 
tile acid-neutralizing  capacity,  and  total  Al  and  Fe 
indicated  that  these  soil-forming  metals  were  trans- 
ported vertically  in  the  soil  as  organic  complexes. 
Precipitation  of  these  complexes  was  more  rapid 
and  more  complete  in  the  soils  with  high  clay 
content  than  in  coarser  soils.  Moreover,  organic 
anions  comprised  up  to  30%  of  the  total  anionic 
charge  in  the  coarse-textured  soils  but  less  than 
10%  in  the  fine  soils.  Little  seasonal  or  spatial 
variation  of  inorganic  N  and  P  concentrations  was 
observed  in  root-zone  solutions,  probably  as  a 
result  of  high  biotic  demand  for  these  limiting 
nutrients.  Flux  of  N  and  P  in  these  ecosystems  was 
predominately  via  organic  forms  so  that  losses  of 
these  nutrients  was  strongly  linked  to  the  mobility 
of  dissolved  organic  carbon.  However,  a  two-fold 
increase  in  the  organic  N:P  and  C:P  ratios  was 
observed  during  passage  of  melt  water  from  the 
forest  floor  to  mineral  soil,  evidence  of  more  rapid 
mineralization  of  organic  P.  (Author's  abstract) 
W89-05327 


HEAT  AND  MASS  TRANSFER  IN  UNSATU- 
RATED POROUS  MEDIA  WITH  APPLICA- 
TION TO  THERMAL  ENERGY  STORAGE, 

Icchnion  -  Israel  Inst,  of  Tech.,  Haifa. 

J.  Bear,  A.  Nir,  and  J.  Bensabat. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  57-73,  3  fig, 

1 3  ref. 

Descriptors:  'Mass  transfer,  'Unsaturated  flow, 
•Ileal  storage,  'Heat  transfer,  'Groundwater 
movement,  'Porous  media,  Temperature,  Vapor, 
Heat  storage,  Aeration  zone,  Soil  properties,  Con- 
ductivity, Drying,  Energy. 


A  model  of  heal  and  mass  transfer  in  the  unsaturat- 
ed zone,  is  presented,  taking  into  account  the  effect 
of  a  temperature  gradient  on  the  advective  water 
flux  and  of  enhanced  thermal  conduction  by  the 
processes  of  latent  heat  transfer  with  the  vapor 
flow.  The  flow  of  the  vapor  is  enhanced  by  its 
transfer  through  the  water  phase  following  a  proc- 
ess of  simultaneous  evaporation  and  condensation 
at  the  air  water  interfaces.  The  motivation  for  the 
study  is  to  provide  the  information  required  for 
planning  heat  storage  in  the  unsaturated  zone,  es- 
pecially information  is  required  on  the  possibility 
of  drying  near  the  heat  input  boundary.  The  study 
shows  that  the  considered  system  is  unstable,  with 
the  occurrence  of  drying  depending  on  the  initial 
and  boundary  conditions.  For  given  boundary  con- 
ditions of  heat  transfer,  there  are  initial  conditions 
of  water  content  for  which  heating  will  not  cause 
significant  drying.  Therefore,  fine  soils  may  be 
better  suited  for  heat  transfer  at  the  boundaries, 
due  to  their  higher  field  capacity,  although  their 
heat  conduction  coefficients  are  lower  than  those 
of  sandy  soils.  At  present,  these  conclusions  are 
limited  to  the  range  of  50  C  to  70  C.  (See  also 
W89-05465)  (Author's  abstract) 
W89-05468 


ADVANCES  IN  MODELING  OF  WATER  IN 
THE  UNSATURATED  ZONE, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 

P.  C.  D.  Milly. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  489-514,  29 

ref. 

Descriptors:  'Soil  water,  'Aeration  zone,  'Model 
studies,  'Groundwater  movement,  Mathematical 
models,  Hydraulic  models,  Simulation  analysis, 
Mathematical  studies,  Homogeneity,  Heterogene- 
ity. 

Recent  advances  in  the  modeling  of  water  flow  in 
the  unsaturated  zone  are  reviewed.  The  Richards 
model  remains  the  most  widely  accepted  and  fer- 
tile framework  for  water  flow  analyses.  More  gen- 
eral formulations  are  reserved  for  the  analysis  of 
problems  involving  macroporosity,  thermal  effects, 
and  air  pressure  effects.  Many  exact  and  approxi- 
mate solutions  have  been  derived  for  particular 
boundary  value  problems  of  homogeneous  soils 
using  method  such  as  quasi-linear  analysis,  Green- 
Ampt  analysis,  perturbation,  and  the  kinematic 
wave  approximation.  Numerical  simulators  have 
become  bigger  and  more  accurate  due  to  improve- 
ments in  the  areas  of  nonlinear  solution  proce- 
dures, mass  conservation,  computational  efficien- 
cy, and  computer  hardware.  Problems  of  natural 
heterogeneity  have  been  addressed  primarily 
through  the  application  of  various  stochastic  meth- 
ods to  the  Richards  model.  The  stochastic  formula- 
tions generally  refute  the  concept  of  simple  'equiv- 
alent' homogeneous  properties,  but  do  themselves 
offer  a  certain  limited  potential  for  a  predictive 
capability.  (See  also  W89-05465)  (Author's  ab- 
stract) 
W89-05493 


WINNING  WITH  WATER:  SOIL-MOISTURE 
MONITORING  FOR  EFFICIENT  IRRIGA- 
TION, 

INFORM,  Inc.,  New  York. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-05542 


EVALUATION  OF  A  SUGGESTED  SEQUENCE 
FOR  THE  CHEMICAL  EXTRACTION  OF 
SOLUBLE  AMORPHOUS  PHASES  FROM 
CLAYS, 

For  primary  bibliographic  entrv  see  Field  7B. 

W89-05597 


EFFECT  OF  SOIL  DISPERSION  ON  SURFACE 
RUN-OFF  IN  SOUTHERN  PIEDMONT  SOILS, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
D.  E.  Radcliffe,  W.  P.  Miller,  and  S.  C.  Chiang. 
Available    from    National   Technical    Information 
Service,  Springfield,  VA  22161  as  PB88-202601/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Georgia  Environmental   Resources  Center, 


Atlanta,  Report  ERC  01-87,  March  1987.  28  p,  6 
Tig,  6  tab,  9  ref.  Contract  I4-O8-OO01-G1219 
Project  USGSG1219-04 

Descriptors  'Soil  dispersion.  'Lateral  flow, 
'Flocculation,  'Soil  erosion,  'Infiltration,  'Perme- 
ability, Piedmont  soils 

Lateral  movement  of  infiltrating  water  frequently 
occurs  at  the  surface  of  Southern  Piedmont  soils 
andmay  occur  below  the  surface  when  dense 
layers  are  present  at  a  shallow  depth.  The  objec- 
tive was  to  determine  to  what  extent  lateral  move- 
ment occurred  and  what  mechanisms  might  be 
responsible  for  the  low  permeability  Because  of 
equipment  problems  with  a  field  rainfall  simulator 
we  were  unable  to  address  subsurface  lateral  flow, 
but  a  greenhouse  and  laboratory  experiment  pro- 
vided information  on  surface  lateral  flow  In  Ex- 
periment I,  infiltration  rates  declined  steadily  in 
three  soils,  two  of  which  had  final  infiltration  rates 
so  low  that  run-off  would  occur  under  all  but  very 
low  intensity  rainfalls.  The  decline  in  infiltration 
was  attributed  to  dispersion  of  soil  particles  upon 
impact  by  raindrops  and  the  formation  of  a  low 
permeability  washe-in  layer  of  dispersedd  clay  par- 
ticles just  below  the  surface.  In  Experiment  II,  it 
was  shown  that  soil  dispersion  varied  among  soils 
and  could  be  severe  when  infiltrating  water  was 
low  in  mineral  content  (eg.  rainfall)  and  soil  pH 
had  been  raised  through  liming.  (Radcliffe-Univ. 
GA) 
W89-05791 


2H.  Lakes 


HYDROLOGY  OF  THE  DEVILS  LAKE  BASIN, 
NORTHEASTERN  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

G.  J.  Wiche,  S.  M.  Hoetzer,  and  J.  G.  Rankl. 
North   Dakota  State  Water  Commission  Water- 
Resources  Investigations  Report  3,  1986.  86p,  17 
fig,  1 3  tab,  64  ref,  2  append. 

Descriptors:  'Hydrologic  studies,  'Devils  Lake, 
'Water  resources  data,  North  Dakota,  Water  level, 
Runoff,  Climates,  Lake  morphology,  Simulation 
analysis,  Lakes. 

Since  1867,  the  water  level  of  Devils  Lake  has 
fluctuated  from  1,438  ft  above  sea  level  in  1867  to 
1,400.9  ft  above  sea  level  in  1940.  Analysis  of  the 
available  hydrologic  and  climatologic  data  indi- 
cates the  water  level  of  Devils  Lake  fluctuates 
largely  in  response  to  climatic  variability.  Comput- 
ed average  annual  inflow  has  varied  from  70,000 
acre-ft  for  1969-83  to  as  little  as  4,530  acre-ft  for 
1931-40.  In  addition  to  the  effects  of  climatic  varia- 
bility on  the  inflow  to  Devils  Lake,  an  intercon- 
nected chain  of  lakes  upstream  of  Devils  Lake 
retains  runoff  and  is  an  evaporation  basin  for 
runoff  from  the  Devils  Lake  basin.  During  1965- 
67,  at  least  112,000  acre-ft  of  water  was  stored  in 
this  upstream  chain  of  lakes.  The  higher  the  water 
level  of  Devils  Lake,  the  greater  the  inflow  re- 
quired to  raise  the  water  level  a  given  increment. 
Based  on  a  starting  water  level  of  1,426.1  ft  above 
sea  level  and  an  inflow  of  72,200  acre-ft,  the  lateral 
change  in  shoreline  location  ranges  from  16.8  ft 
along  the  south  shore  of  Devils  Lake  and  along  the 
shore  of  Creel  Bay  to  148  ft  along  the  West  Bay  of 
Devils  Lake  near  Minnewaukan  Flats.  Based  on 
previously  recorded  hydrologic  and  climatologic 
data,  a  'high-runoff  and  a  'low-runoff  condition 
were  simulated  from  1985  through  1990,  assuming 
the  cui  ent  (1985)  water  level  for  the  initial  lake 
stand.  The  'high-runoff  simulation  indicates  that 
Devils  Lake  would  have  a  maximum  water  level  of 
1,431.43  ft  above  sea  level.  The  'low  runoff  simu- 
lation indicates  that  Devils  Lake  would  have  a 
minimum  water  level  of  1,420.69  ft  above  sea  level. 
(Lantz-PTT) 
W89-04637 


LONG-TERM  STAGE  RECORDS  OF  LAKES  IN 
FLORIDA, 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div.  j 
D.  W.  Foose. 
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U.S.  Geological  Survey  Map  Series  118,  1987.  lp, 
1  tab,  4  maps,  10  ref. 

Descriptors:  'Water  resources  data,  *Maps, 
*Lakes,  *Data  collections,  'Florida,  *Lake  stages, 
Hydrologic  studies,  Water  quality,  Limnology, 
Reservoirs. 

Florida  has  at  least  7,800  lakes,  far  more  than  most 
other  states.  They  are  valued  as  attractive  places  to 
live  near  and  for  recreation,  but  they  also  are 
valuable  as  sources  of  water  for  agriculture,  indus- 
try, and  public  or  private  utilities.  To  determine 
trends  and  rates  of  change,  long-term  records  of 
stage  and  water  quality  have  been  collected  on  233 
lakes  -  generally  larger  lakes  or  lakes  of  special 
value  because  of  their  location  or  uses.  This  map 
report  indicates,  by  use  of  triangles,  the  locations 
of  the  233  lakes  for  which  10  or  more  years  of 
stage  data  were  collected.  The  color  of  the  triangle 
indicates  the  number  of  years  of  record.  The  loca- 
tions are  numbered  from  north  to  south  by  the 
latitude  and  longitude  of  the  stations.  That  number 
is  the  'Map  Reference'  in  the  first  column  of  a  table 
which  indicates  the  name  of  the  lake,  a  nearby  city, 
years  of  record,  period  and  frequency  of  data 
collection,  surface  area,  rank  by  size,  if  the  lake  is  a 
manmade  reservoir,  and  if  the  lake  was  meandered 
during  the  original  State  surveys.  The  size  of  each 
lake  in  the  table  is  shown  both  in  acres  of  surface 
area  at  normal  elevations  and  in  a  ranked  order  in 
relationship  to  all  other  named  lakes  in  the  State 
from  the  largest  to  the  smallest.  Because  all  lakes 
were  considered,  the  numbers  are  not  sequential 
and  become  increasingly  approximate  for  lakes 
with  a  surface  area  smaller  than  200  acres.  (Lantz- 
PTT) 
W89-04639 


LIMNOLOGICAL  STUDY  OF  LAKE  BRUIN, 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
C.  R.  Demas. 

Louisiana  Department  of  Transportation  and  De- 
velopment, Baton  Rouge,  Water  Resources  Tech- 
nical Report  No.  38,  1985.  96p,  31  fig,  20  tab,  40 
ref. 

Descriptors:  *Water  pollution  sources,  'Eutroph- 
ication,  'Limnology,  Take  'Water  quality,  Bruin, 
Louisiana,  Algae,  Productivity,  Rainfall,  Runoff, 
Calcium  bicarbonate,  DDT,  Insecticides,  Dieldrin, 
Chlordane,  Invertebrates,  Eutrophic  lakes,  Limit- 
ing nutrients,  Nitrogen,  Phosphorus,  Recreation, 
Drinking  water. 

A  limnological  study  of  Lake  Bruin,  an  oxbow  lake 
in  northeastern  Louisiana,  was  conducted  from 
June  1980  to  December  1982  to  define  limnological 
processes  of  the  lake  and  to  determine  the  extent  of 
contamination  from  domestic  sewage  and  pesti- 
cides. Lake  Bruin  was  found  to  be  a  monomictic 
lake  that  stratified  thermally  in  its  deeper  areas  by 
mid-April  and  generally  overturned  during  the  last 
week  in  October.  Dissolved  oxygen  concentrations 
in  the  hypolimnion  approached  0.0  mg/L  by  April 
and  remained  low  until  after  the  fall  overturn. 
Major  sources  of  inflow  to  the  lake  during  the 
study  were  rainfall  and  runoff.  There  was  little 
input  to  the  lake  from  groundwater.  No  hydraulic 
connection  with  the  Mississippi  River  was  ob- 
served. Water  in  Lake  Bruin  is  good  quality.  Con- 
centrations of  all  major  ions  in  the  calcium  bicar- 
bonate water  were  relatively  low.  Pesticides  and 
minor  elements  were  present  in  the  water  in  very 
low  concentrations.  However,  insecticides  such  as 
DDT,  DDD,  dieldrin,  and  chlordane  were  found 
in  relatively  high  concentrations  in  samples  from 
bottom  material  and  fish-tissue  samples.  Productiv- 
ity in  Lake  Bruin  was  high;  however,  net  produc- 
tivity was  usually  restricted  to  the  upper  6.6  ft  of 
water.  Respiration  often  exceeded  primary  produc- 
tion below  a  depth  of  6.6  ft.  Algae  common  in 
Lake  Bruin  were  Lyngby,  Oscillatoria,  Anacystis, 
Cyclotella,  Melosira,  Ankistrodesmus,  and  Dic- 
tyosphaerrium.  Blue-green  algae  dominated  the 
phytoplankton  community  during  the  summer.  Ni- 
trogen-phosphorus ratios  indicated  nitrogen  was 
the  potential  limiting  nutrient  during  some  blue- 
green  algae  blooms;  phosphorus  appeared  to  be 
limiting  at  other  times.  Dominant  benthic  inverte- 


brates were  Chaoborus,  Chironomus,  Potamothrix, 
Limnondrilus,  and  unidentified  tubificid  worms. 
All  are  tolerant  of  low  dissolved-oxygen  concen- 
trations. Physical,  chemical,  and  biological  data 
indicate  that  Lake  Bruin  is  eutrophic.  However,  its 
trophic  condition  has  not  yet  progressed  to  a  level 
that  interferes  with  its  use  for  primary  and  second- 
ary recreation  or  as  a  source  for  domestic  drinking 
water.  (Lantz-PTT) 
W89-04660 


REELFOOT  LAKE.  AN  ASSESSMENT  FOR 
WATER  LEVEL  MANAGEMENT. 

Tennessee  Wildlife  Resources  Agency,  Nashville. 
April  1985.  38p,  11  fig,  20  tab,  100  ref,  9  append. 

Descriptors:  'Lakes,  'Lake  fisheries,  'Drawdown, 
'Water  resources  management,  'Tennessee,  'Reel- 
foot  Lake,  'Water  level,  'Ecological  effects,  Fish- 
eries, Recreation,  Odor  control,  Fishing,  Agricul- 
ture, Dredging,  Economic  aspects,  Social  aspects, 
Lake  restoration. 

Reelfoot  Lake  is  a  natural  lake  located  in  the 
extreme  northwest  corner  of  Tennessee.  The  lake 
covers  approximately  15,500  acres  at  normal  pool 
with  13,000  acres  of  open  water.  Reelfoot  Lake  is 
renowned  for  its  abundance  of  fish  and  wildlife 
resources,  providing  an  estimated  annual  use  of 
50,000  fishing  trips,  21,310  hunting  trips  and 
1 12,000  wildlife  observation  trips.  These  trips  have 
an  estimated  value  of  $4,166,330.  Trends  at  Reel- 
foot  Lake  since  the  1950's,  however,  have  indicat- 
ed that  the  lake  is  degrading  as  a  sport  fishing 
resources.  Several  factors  such  as  silt,  pesticides 
and  fertilizer  from  watershed  erosion,  and  isolation 
from  the  Mississippi  River  are  considered  detri- 
mental to  the  Reelfoot  Lake  fishery.  However,  a 
major  factor  that  has  a  negative  impact  on  the 
fishery  is  associated  with  a  long  history  of  relative- 
ly stable  water  levels  at  the  lake.  Several  alterna- 
tives are  considered  to  improve  the  lake  bottom  for 
favorable  fish  habitat  including:  (1)  no  action;  (2) 
flushing  by  a  water  source  from  the  Mississippi 
River;  (3)  large  scale  dredging;  and  (4)  drawdown. 
Only  large  scale  dredging  and  drawdown  would 
result  in  the  improved  bottom  conditions  needed 
for  significant  physical  and  biological  restoration 
of  Reelfoot  Lake.  Of  these,  dredging  was  prohibi- 
tively expensive  costing  $53.7  million;  therefore, 
drawdown  was  selected  as  the  logical  alternative. 
Adverse  impacts  of  the  drawdown  alternative  on 
desired  biological  communities  are  considered  tem- 
porary since  these  species  are  common  and  their 
populations  are  substantial  to  replenish  the  ecosys- 
tem. Several  adverse  socioeconomic  impacts  are 
apparent  or  possible  the  year  of  the  drawdown:  (1) 
odor  and  esthetics;  (2)  recreation  (other  than  hunt- 
ing and  fishing);  (3)  hunting  and  trapping;  (4)  rec- 
reational fishing;  (5)  commercial  fishing;  and  (6) 
agriculture.  Recreational  fishing  contributes  most 
to  the  economics  of  the  Reelfoot  Lake  community. 
The  drawdown  would  occur  during  a  period  when 
fishing  activity  is  the  lowest;  70%  of  the  fishing 
trips  occur  from  January  through  June,  and  30% 
from  July  through  December  (lake  access  would 
not  be  difficult  until  about  July  1).  Fishing  trips  are 
expected  to  increase  from  50,000  to  65,000  trips 
annually  as  a  result  of  drawdown;  concomitantly, 
the  annual  economic  values  of  fishing  are  expected 
to  increase  from  $2,050,000  to  $2,665,000.  (Lantz- 
PTT) 
W89-04662 


PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  THE  HYDROLOGY  OF 
WETLANDS  IN  TEMPERATE  AND  COLD  RE- 
GIONS. 

Joensuu,  Finland,  6-8  June  1988.  Vol.  1.  The  Acad- 
emy  of  Finland,    Helsinki,   Finland.    1988.    320p. 

Descriptors:  'Conservation,  'Hydrology,  'Wet- 
lands, 'Peat  bogs,  'Water  quality  management, 
'Environmental  protection,  Preservation,  Runoff, 
Snowmelt,  Models,  Vegetation  effects,  Finland, 
Peat  soils,  Streamflow,  Soil  water,  Hydrologic 
budget,  Sedimentation,  Acidic  water,  Forest  man- 
agement, Clear-cutting. 

The  proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 


Lakes — Group  2H 

Cold  Regions,  held  in  Joensuu,  Finland  on  6-8 
June,  1988  are  presented.  In  the  first  section,  initia- 
tives in  the  conservation  of  wetlands  in  Canada, 
Finland,  and  Poland  are  examined.  In  the  second 
section  topics  of  swamp  formation,  mires,  wetland 
resources,  temperature  changes  in  wetlands,  peat 
water  chemistry,  artificial  wetlands,  and  snowmelt 
and  runoff  in  mires  are  presented.  In  the  third 
section  the  following  topics  are  discussed:  seasonal 
variation  in  streamflow;  peatlands  influence  on 
maximum  flow;  increasing  drained  peatland  life- 
time; the  Nurmes-study;  effects  of  clear-cutting; 
runoff  in  drained  peatlands;  runoff  models;  hydro- 
logic  budgets;  soil  water  and  groundwater  flows; 
evapotranspiration  effects  on  peatland  water  tables; 
water  management  in  disturbed  bogs;  seepage  com- 
ponent in  water  balance  of  peat  soils;  ditching;  and 
effects  of  forest  drainage  on  groundwater  table 
levels  and  stream  water  quality.  In  the  fourth 
section,  the  topics  considered  include:  impacts  of 
drainage  for  forestry  on  runoff  and  water  chemis- 
try; effects  of  clear-cutting  on  water  quality  in  the 
Nurmes  study;  organic  carbon  dynamics  in  small 
brooks  before  and  after  clear-cutting  and  forest 
drainage;  the  modification  of  water  quality  in  Ivu- 
jivik;  effects  of  silvicultural  measures  on  primary 
production  in  forest  brooks;  effects  of  harvesting 
on  Phragmites  production  in  wetlands;  short-term 
changes  in  vegetation  on  pine  mires  after  drainage 
for  forestry;  peat  siltation  from  intensive  peatland 
exploitation  in  Ireland;  mole  drainage  experiments 
at  a  peat  harvesting  site;  peatland  forestry  manage- 
ment and  fuel  peat  mining  in  Finland;  peatland 
development  operations  in  Canada;  paleolimno- 
logy  of  two  Finnish  lakes  with  recent  field-  and 
forest-ditch  erosion  sediments;  sedimentation  in  the 
oldest  reservoir  in  Finland;  sources  of  acidity  in 
humic  lakes;  and  the  influence  of  drainage  and 
development  of  overwetted  lands  on  quantitative 
and  qualitative  natural  water  indices.  (See  W89- 
04690  thru  W89-04730)  (Geiger-PTT) 
W89-04689 


CANADA'S  WETLANDS:  A  NATIONAL  WET- 
LANDS CONSERVATION  INITIATD7E, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). Lands  Conservation  Branch. 
C.  D.  A.  Rubec. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  1-4,  11  ref. 

Descriptors:  'Environmental  policy,  'Manage- 
ment planning,  'Wetlands,  'Conservation, 
'Canada,  'Acid  rain.  Monitoring,  Environmental 
protection,  Land  use,  Policy  making,  Marsh  man- 
agement, Maps. 

Since  mid- 1986,  Environment  Canada  has  greatly 
expanded  its  leadership  role  in  developing  a  nation- 
al wetlands  conservation  initiative.  With  24%  of 
the  world's  wetlands,  Canada  has  an  international 
responsibility  in  this  field.  Steps  taken  include  pub- 
lication of  comprehensive  national  perspectives  on 
wetlands  in  the  form  of  a  (1)  major  reference  book 
'Wetlands  of  Canada,'  (2)  a  map  folio  on  wetland 
regions  and  distribution  in  Canada,  (3)  a  Canadian 
wetlands  classification  system,  and  completion  of 
research  directed  at  wetland  land  use  monitoring, 
economic  valuation,  and  impacts  of  acid  rain  on 
wetlands.  In  parallel,  a  federal  wetlands  policy  and 
a  federal-provincial  wetlands  policy  framework  are 
being  completed  with  strong  participation  by  non- 
government groups  and  various  levels  of  govern- 
ment. Environment  Canada  initiated  a  wetlands 
policy  strategy  in  late  1986.  After  an  initial  phase 
exploring  and  defining  the  specifics  of  wetlands 
issues,  a  workshop  seeking  the  input  and  opinion  of 
non-government  organizations  was  organized  in 
February  1987.  This  involved  representatives  of 
wildlife  conservation  groups,  naturalists,  nature 
trusts,  farmers,  peat  harvesters,  science  groups, 
hunters  and  trappers,  and  anglers.  Subsequently, 
federal  and  provincial  government  officials  from 
across  Canada  have  met  and  accepted  wetlands 
conservation  as  a  national  land  use  issue.  National 
systems  of  wetland  reserves  are  not  common.  Fin- 
land has  recognized  the  value  of  this  approach  and 
undertaken    establishment    of    peatland    reserves 
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within  its  national  parks  system.  A  parallel  propos- 
al is  now  emerging  in  Canada.  A  Canadian  Wet- 
land System  would  be  a  key  component  in  Can- 
ada's national  conservation  strategy  in  the  decade 
before  us.  (See  also  W89-04689)  (Geiger-PTT) 
W89-04690 
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In  Finland  the  main  wetland  types  are  peatlands, 
marshy  lakes  and  sea  bays  and  oligotrophic  and 
dystrophic  ponds.  In  recent  decades  53%  of  the 
peatlands  have  been  drained  mostly  for  forestry 
purposes.  A  high  proportion  of  the  marshy  lakes 
and  bays  has  been  lowered  in  forestry  improve- 
ment programs.  National  park  and  peatland  preser- 
vation programs  cover  0.7  million  hectares  of  peat- 
lands and  600  different  areas.  Most  of  these  peat- 
lands have  been  protected.  The  preservation  pro- 
gram of  marshy  wetlands  covers  about  300  differ- 
ent areas  and  an  area  of  84,000  ha.  Only  a  minor 
part  of  these  areas  has  been  protected.  There  are 
only  few  endangered  or  vulnerable  species  in  Fin- 
land dependent  on  different  types  of  wetlands.  (See 
also  W89-04689)  (Author's  abstract) 
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A  preliminary  attempt  has  been  made  to  develop  a 
water  management  program  for  the  Biebrza  River 
Valley  of  Poland.  This  wetland  territory  is  not 
reclaimed  but  partly  drained  due  to  some  changes 
in  natural  hydrographic  networks  caused  by  the 
building  of  several  canals  in  the  19th  century.  The 
areas  in  the  valley  of  the  middle  Biebrza  river  have 
been  divided  into  five  types  of  sites:  (1)  the  Red 
Bog  reservation,  a  complex  mire  of  transition  and 
high  moor,  (2)  areas  surrounding  the  birch  forests, 

(3)  large  consolidated  comple.\es  of  birch  forests, 

(4)  grassland  for  agricultural  use  requiring  irriga- 
tion, and  (5)  grassland  for  agricultural  use  without 
irrigation.  In  two  of  the  five  selected  areas  of  the 
river  valley,  the  water  conditions  are  appropriate 
to  levels  of  utilization.  In  three  other  areas,  water 
conditions  must  be  adjusted  to  the  requirements 
associated  with  the  methods  of  their  planned  man- 
agement The  areas  surrounding  the  Red  Bog  have 
been  partially  drained  and  designed  for  protection 
as  wetlands.  They  must  undergo  renaturalization 
by  increasing  water  inflow  into  these  areas  and  by 
raising  the  groundwater  level.  This  can  be  accom- 
plished by  raising  the  level  of  water  and  decreasing 
its  outflow  in  the  rivers  Elk  and  Jegrznia  and  the 
canal  joining  them  Birch  forests  may  also  require 
water  regulation  due  to  evapotraiispiration  under 
the  forest  ecosystem.  Grasslands  will  also  require 
water  management  and  a  water  balance  involving 
probable  deficiency  of  water  from  precipitation  lias 
been  made  on  the  basis  of  the  meteorological  con- 
ditions An  analysis  of  the  water  reserves  and 
requirements    in    the    Biebrza    River    Valley    has 


shown  that  by  utilizing  water  from  the  winter 
season  all  water  demands  can  be  met.  Mathemati- 
cal models  have  been  used  to  regulate  the  water 
relations  in  the  valley  according  to  the  needs  of 
different  ecosystems.  Systematic  observations  of 
meteorological  and  hydrological  conditions  are  re- 
quired to  make  further  calculations  for  water  man- 
agement in  the  Biebrza  River  Valley.  (See  also 
W89-04689)  (Geiger-PTT) 
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Conditions  for  the  formation  of  peat  swamp  in  the 
Hengduan  Mountains  of  the  Qinghai-Xizang  Pla- 
teau in  China  are  analyzed.  The  results  of  the 
analysis  show  that  the  rise  in  altitude  of  the 
Qinghai-Xizang  Plateau  which  evolved  during  the 
Quaternary  era,  especially  since  the  Holocene  era, 
allowed  the  horizontal  zonality  to  be  replaced  and 
covered  by  vertical  zonality.  As  a  result,  a  vast 
expanse  of  swamp  formed  under  the  conditions  of 
low  temperature  in  this  area  of  subtropic  climate. 
The  climatic,  geological  and  geomorphological 
conditions  are  explored  in  relation  to  the  formation 
of  the  swamp  and  peat  deposit  which  is  one  of  the 
richest  peat  resources  in  China.  The  formation  of 
peat  and  swamp  is  analyzed  along  with  the  princi- 
pal components  for  swamp-forming  factors  in  this 
area.  A  cluster  analysis  of  the  swamp  system  is 
given  for  five  categories  in  the  Hengduan  Moun- 
tains: plateau-flood  land  of  river  or  lakeshore 
swamp  area,  swamp  area  mainly  supplied  (irrigated 
)  with  snow  and  ice  melt  water  from  higher  alti- 
tude area,  mid-subtropic  lakeshore  swamp  area, 
mid-subtropic  flood  land  swamp  area,  and  plateau 
lakeshore  swamp  area.  (See  also  W89-04689)  (Au- 
thor's abstract) 
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A  preliminary  study  was  made  of  the  formation, 
development  and  the  swamp  forming  period  of 
swamp  ecosystems  in  the  Sanjiang  Plain.  The 
swamps  in  this  area  could  be  divided  into  two 
large  groups,  i.e.  peat  swamps  formed  from  water 
bodies,  or  non-peat,  and  gley  swamps  formed  from 
meadows.  The  peat  accumulation  in  the  peat 
swamps  is  decided  by  ecological  environment  fac- 
tors (the  swamp  microbes,  micromorphology,  and 
swamp  hydrology),  biotic  factors,  and  period  of 
formation.  The  swamps  remained  at  a  low  entro- 
phic  stage  of  development  for  a  long  period.  De- 
velopment was  influenced  by  the  regional  ecologi- 
cal environment  and  by  the  climatic  zone  in  which 
the  swamps  were  situated.  The  peat  swamps  in  this 
area  had  been  formed  in  the  initial  stage  of  the 
early  Holocene  period  and  continued  to  develop  in 


the   middle   and   the   late   Holocene   period.   The 
forming  of  gley  swamp   was  later  and  occurred 
mostly  in  the  late  Holocene  period.  (See  also  W89- 
04689)  (Author's  abstract) 
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In  alpine  and  cold  regions  of  China,  influenced  by 
regional  natural  conditions,  eutrophic  mire  is  domi- 
nant and  widely  distributed.  Eutrophic  mire  area 
accounts  for  95%  of  the  total  mire  area  of  the 
regions.  Oligotrophic  mire  remains  in  the  early 
stage  of  development;  its  features  hydrological  and 
soil  features  are  atypical.  Mesotrophic  and  oligo- 
trophic mires  are  mainly  distributed  in  the  Daxin- 
ganling  Mountains,  the  Xiaoxinganling  Mountains 
and  some  local  sites  of  the  Changbai  Mountains. 
Because  of  the  effect  of  water,  freezing  and  thaw- 
ing, and  biology,  different  shapes  of  micro-land- 
forms  are  formed  on  the  mire  surface.  These 
micro-landforms,  in  turn,  influence  the  hydrologi- 
cal regime,  plant  growth  and  development  of 
mires.  Mire  micro-landforms  are  classified  into  4 
types  and  12  groups,  according  to  the  genesis  and 
shape  .  (See  also  W89-04689)  (Author's  abstract) 
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The  catchment  of  the  upper  River  Derwent  (Der- 
wentdale)  is  an  upland  area  which  lies  at  the  south- 
ern end  of  the  Pennine  Hills  in  central  England. 
The  vegetation  is  predominantly  species-poor 
grassland  on  mineral  soils  or  moorland  on  blanket 
peat,  although  there  are  a  few  habitats  with  rela- 
tively high  species-diversity,  including  springs, 
flushes  and  spring-mires.  Limnocrene  and  rheo- 
crene  springs  grade  into  'flushes'  when  water 
spreads  out,  giving  a  more  diffuse  and  less  rapid 
flow.  The  waters  of  a  spring-mire,  or  helocrene 
spring,  flow  away  in  several  ill-defined,  slow-flow- 
ing channels  rather  than  a  single  fast-flowing 
spring  brook.  These  crenitic  sites  were  the  subject 
of  a  detailed  study.  The  geology  of  Derwentdale  is 
composed  of  alternating  beds  of  hard,  porous  grit- 
stones and  less  permeable  but  softer  shales.  Spring- 
lines  arise  either  where  the  junction  of  gritstone 
and  shale  is  exposed  on  a  valley  side  or  where 
fissures  in  the  gritstone  emerge  at  the  land  surface. 
The  egressing  waters  differ  both  in  their  hydrolo- 
gy (rheocrenes,  limnocrenes  and  helocrenes  are  all 
present)  and  hydrochemistry  (spring-waters  which 
have  been  in  contact  with  the  shale  partings  have 
higher  pH  and  enhanced  ionic  concentrations). 
This  variation  is  reflected  in  the  range  of  crenitic 
plant  communities  which  pecur  within  the  catch- 
ment. Eight  categories  were  recognized,  ranging 
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from  open,  bryophyte-dominated  rheocrenes  to 
sedge-rich  helocrenes.  These  crenitic  sites  have  a 
high  conservation  value  as  they  are  examples  of 
relatively  natural  plant  communities  unaltered  to 
any  great  extent  by  human  activities.  They  also 
support  several  locally  rare  plant  species  and 
should  be  afforded  protection  from  potentially 
damaging  operations  so  thaf  water  supply  and 
quality  are  maintained.  (See  also  W89-04689)  (Au- 
thor's abstract) 
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The  effects  of  draining  of  peatlands  on  temperature 
conditions  in  the  peat  and  the  air  above  was  exam- 
ined in  two  pine  mires  belonging  to  small  catch- 
ment areas  of  the  brooks  Valipuro  and  Suopuro  in 
Sotkamo,  eastern  Finland.  Daily  maximum  and 
minimum  air  temperatures  were  measured  at  0,  5, 
50,  200  and  400  centimeters  above  surface  level 
with  mercury  thermometers  situated  in  wooden 
radiation  shelters.  Peat  temperatures  were  meas- 
ured at  5,  10,  20,  50  and  75  centimeters  below 
surface  level  with  mercury  thermometers  inserted 
in  plastic  tubes  "and  pushed  into  the  peat  to  the 
desired  depth.  To  detect  the  effects  of  drainage, 
the  relationships  between  both  peat  and  air  tem- 
peratures in  the  control  area  (Valipuro)  and 
drained  area  (Suopuro)  were  calculated  before  and 
after  drainage  and  expressed  by  means  of  linear 
regression  equations.  No  significant  changes  in  soil 
temperatures  were  found,  however,  drainage 
caused  frost  to  penetrate  deeper  into  the  soil  and 
stay  longer  in  the  soil  in  spring.  At  surface  level 
and  five  centimeters  above,  daily  extremes  in  air 
temperatures  became  more  extreme  as  a  result  of 
draining.  The  deviation  in  a  more  extreme  direc- 
tion was  maximally  2  C.  The  implications  of  these 
findings  are  discussed  in  relation  to  the  thermal 
conductivity  and  energy  storage  capacity  of  the 
peat.  (See  also  W89-04689)  (Geiger-PTT) 
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The  temperature  of  peat  was  followed  in  a  ditch 
spacing,  ditch  depth,  and  furrowing  experiment  on 
Viheriaisenneva  bog  in  central  Finland.  Measure- 
ments were  made  with  the  Pallmann  method, 
based  on  temperature  dependence  of  sucrose  inver- 
sion, in  the  summers  of  1972  and  1974  on  an  area 
drained  in  the  winter  of  1967.  The  measuring 
points  were  at  2  to  4  m  intervals  on  lines  crossing 
at  right  angles  to  the  ditches'.  The  treatments  stud- 


ied were  (ditch  spacing/ditch  depth):  40  m/100 
cm,  25  m/70  cm,  10  m/40  cm,  and  10  m/100  cm. 
The  dependence  of  the  effective  mean  temperature 
of  the  peat  on  the  distance  from  the  ditch  is  clear 
when  the  measurements  less  than  1.5  m  from  the 
ditch  are  ignored.  The  mean  temperature  of  the 
peat  soil  was  higher  the  greater  the  distance  from 
the  ditch  or  smaller  the  depth  of  the  ground  water 
table.  The  mean  temperature  was  minimal  at  the 
distance  of  1.5  to  3  m,  and  on  the  most  effectively 
drained  places  even  5  m,  from  the  ditch.  Near  the 
ditch  the  mean  temperatures  were  higher  again, 
probably  due  to  the  warming  effect  of  the  marginal 
slope  of  the  ditch.  It  was  concluded  that  drainage 
had  decreased  the  mean  temperature  of  the  peat 
soil.  (See  also  W89-04689)  (Author's  abstract) 
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Changes  in  water  table  depth  and  surface  peat 
water  chemistry  in  the  open  and  under  three 
canopy  types  were  monitored  every  four  weeks  on 
a  forested  basin  mire.  These  were  compared  with 
rainfall  data  collected  at  the  same  time.  The  water 
table  is  highest  in  the  open  Sphagnum  lawn  where 
the  peat  forms  a  floating  raft  and  lowest  in  margin- 
al areas  of  consolidated  peat.  The  chemical  compo- 
sition of  the  precipitation  reaching  the  mire  surface 
is  influenced  by  the  vegetation  communities.  Rain- 
fall in  the  open  has  a  lower  concentration  of  most 
ions  at  every  sampling  period  compared  to  the 
throughfall  underneath  the  tree  canopies.  Correla- 
tion analysis  reveals  little  direct  influence  of  pre- 
cipitation volume  on  the  hydrochemistry  of  the 
mire.  However,  fluctuations  in  the  water  table  are 
important  in  determining  the  availability  of  certain 
ions,  in  particular  potassium,  manganese,  magnesi- 
um, ammonium-  and  nitrate-nitrogen,  sulfate,  phos- 
phate and  chloride.  The  implications  for  the  man- 
agement of  this  internationally  important  mire  are 
discussed.  (See  also  W89-04689)  (Author's  ab- 
stract) 
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Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

T.  Nisula,  and  R.  Kuittinen. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  76-83,  6  fig,  1  ref. 

Descriptors:  'Snowmelt,  'Runoff,  'Marshes, 
'Wetlands,  'Finland,  Streamflow,  Satellite  tech- 
nology, Model  studies,  Peat  bogs,  Mathematical 
models,  Simulation  analysis,  Albedo. 

In  spring  1987  snowmelt  and  factors  affecting 
snowmelt  were  studied  in  the  Pomoaapa  Mire  in 
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Finnish  Lappland.  Snowmelt  started  earlier  on  the 
mire  and  most  of  the  meltwater  was  stored  on  the 
mire  until  almost  all  snow  in  the  mire  was  melted. 
This  caused  a  rapid  increase  of  runoff  in  the  latter 
part  of  the  snow  melt.  During  the  melting  period 
the  mire  was  covered  by  snow  water  and  ice, 
which  was  frozen  in  the  previous  autumn.  Reasons 
for  rapid  snowmelt  and  sudden  discharge  of  melt 
water  were  determined  by  field  studies,  satellite 
imagery,  and  runoff  modeling.  Melt  water  coming 
from  the  surrounding  areas  to  the  mire  accelerates 
the  wetting  of  the  snow  cover  on  the  mire.  This 
wetting  by  the  humus-colored  water  decreases  the 
albedo  of  the  mire,  which  increases  the  melting 
rate.  Peat  ridges  in  its  surface  structure  divide  the 
mire  into  smaller  areas  where  the  water  is  stored 
until  the  end  of  the  snowmelt.  Thus  the  sudden 
discharge  from  the  mire  happens  at  the  end  of  the 
snowmelt.  The  rapid  advance  of  the  snowmelt  on 
the  mire  causes  a  very  significant  increase  of  runoff 
at  the  end  of  snowmelt  on  the  mire  in  years  when 
the  melt  period  is  short.  (See  also  W89-04689) 
(Author's  abstract) 
W89-04702 


SEASONAL  VARIATION  IN  STREAMFLOW 
RECESSIONS  IN  THE  MIRE  COMPLEX  KO- 
MOSSE,  SOUTHERN  CENTRAL  SWEDEN, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 
tionen  foer  Kulturteknik. 
C.  O.  Brandesten. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu.  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  84-91,  3  fig,  3  tab,  22  ref. 

Descriptors:  'Mires,  'Marshes,  'Sweden,  'Stream- 
flow,  'Runoff,  'Wetlands,  'Recession,  'Peat  bogs, 
Seasonal  variation,  Catchment  areas,  Forest  water- 
sheds, Vegetation  effects,  Evapotranspiration, 
Flow  profiles,  Transpiration,  Glacial  drift. 

The  recession  characteristics  of  eight  mire  catch- 
ments within  the  Komosse  Mire  was  examined. 
The  catchments  (0.26-1 1.0  sq  km)  consist  mainly  of 
raised  bogs  generally  lacking  forest  and  glacial  till 
with  forest.  The  total  mire  and  forest  content 
range  between  31-98%  and  1-83%,  respectively. 
Daily  runoff  data  were  analyzed  for  1972-1976,  a 
period  which  was  drier  and  warmer  than  normal. 
The  recession  rates  increased  for  virtually  all 
catchments  and  all  flow  magnitudes  during  the 
growing  season  (May-September)  compared  to  the 
dormant  season  (October-April).  In  general  the 
increase  was  smaller  for  the  catchments  with  high 
mire  percentage  and  sparse  forest  cover,  compared 
to  those  with  extensive  forest  cover.  Furthermore 
the  recession  rates  were  found  to  change  with  the 
magnitude  of  daily  runoff,  with  the  minimum 
around  1/10  of  the  daily  mean.  A  higher  increase 
in  summer  recessions  for  extensively  forested 
catchments  indicates  that  transpiration  affects  the 
runoff  formation  to  a  greater  extent  in  forested  till 
areas  than  in  treeless  bogs.  (See  also  W89-04689) 
(Author's  abstract) 
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CONTRIBUTIONS  TO  THE  STUDY  OF  PEAT- 
LANDS  INFLUENCE  ON  MAXIMUM  FLOW, 

Institutul  de  Meteorologie  si  Hidrologie,  Bucharest 

(Romania). 

For  primary  bibliographic  entry  see  Field  2E. 
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BASIS  OF  THE  HYDROLOGICAL  BALANCE 
AND  DRAINAGE  TECHNIQUE  OF  BOGS  FOR 
PEAT  PRODUCTION, 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land). Poltto-  ja  Voiteluainelaboratorio. 
T.  Jarvinen. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu.  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  148-154,  5  fig,  1  tab,  12  ref. 

Descriptors:  'Environmental  effects,  'Peat  bogs, 
'Drainage    effects,    'Drainage    practices,    'Peat, 
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'Hydrologic  budget,  Drying,  Water  table,  Soil 
water  potential,  Models,  Finland,  Ditches,  Decom- 
position, Hydraulic  conductivity 

Peat  production  is  based  on  the  solar  drying  of 
peat  on  the  open  fields  or  bogs,  which  are  specially 
ditched  and  levelled.  The  aim  of  this  work  is  to 
examine  the  literature  and  Finnish  experience  for 
basic  planning  models  and  figures  for  improving 
ditching  technology.  The  theory  of  water  move- 
ments in  soils  is  applied  to  the  drainage  technique 
of  peat  production.  Also  experience  from  agricul- 
ture and  afforestation  has  been  used  for  the  prepa- 
ration of  bogs.  The  difficulty  is  the  inhomogeneous 
character  of  peat  due  to  different  biological  origin 
and  the  degree  of  decomposition.  The  basic  thing 
is  how  to  determine  the  hydraulic  conductivity 
and  the  water  potential  using  rapid,  reliable,  eco- 
nomical methods.  At  the  moment  it  seems  possible 
to  solve  this  question.  From  the  field  drying  point 
of  view  it  is  evident,  that  the  distance  of  the  water 
table  to  the  peat  field  surface  should  be  at  least  50 
cm  or  more.  The  problem  is  how  to  bring  water 
tables  to  the  acceptable  levels  more  economically 
using  different  types  of  drainage.  This  process 
meeds  more  precise  information  for  its  realization. 
(See  also  W89-04689)  (Author's  abstract) 
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HYDROLOGICAL  RESEARCH  IN  DISTURBED 
BOGS  AND  ITS  ROLE  IN  DECISIONS  ON 
WATER  MANAGEMENT  IN  THE  NETHER- 
LANDS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
J.  M.  Schouwenaars. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  170-177,  2  fig,  3  tab,  9  ref. 

Descriptors:  *Peat  bogs,  'Water  management, 
*The  Netherlands,  *Water  table  fluctuations,  ♦Hy- 
drology, 'Groundwater  management,  'Environ- 
mental effects,  'Wetlands,  Peat,  Seepage,  Simula- 
tion analysis,  Model  studies,  Spatial  distribution, 
Site  selection,  Soil-water-plant  relationships,  Re- 
generation, Research  priorities. 

In  disturbed  bogs  attempts  are  made  to  restore  the 
hydrological  conditions  required  for  the  reestab- 
lishment  of  bog  vegetation.  A  simulation  model  for 
groundwater  fluctuations  is  used  to  evaluate  differ- 
ent water  management  options.  Fluctuations  are 
strongly  influenced  by  the  hydro-physical  proper- 
ties of  the  peat  relicts.  The  impact  of  internal-  and 
external  water  management  measures  depend  on 
hydrological  conditions  such  as  area  and  spatial 
distribution  of  open  water  and  seepage  to  the  un- 
derlying aquifer.  It  is  concluded  that  hydrological 
research  primarily  should  focus  on  the  selection  of 
the  most  suitable  sites  for  restoration.  In  areas 
where  seepage  exceeds  150  mm/yr,  buffer  zones 
might  be  recommended.  Detailed  models  of  plant- 
soil-water  relations  are  only  useful  when  site-spe- 
cific hydrological  characteristics  are  known.  If  not, 
simple  models  are  preferred.  Further  research  on 
hydrological  constraints  for  bog  regeneration  is 
needed  to  develop  criteria  for  decisions  on  water 
management.  Some  results  of  field  research  in  the 
Engbertsdijksvenen  area  are  presented.  (See  also 
W89-04689)  (Author's  abstract) 
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SEEPAGE    COMPONENT    IN    WATER    BAL- 
ANCE OF  PEAT  SOILS, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Hyrdo- 

technics 

For    primary   bibliographic   entry   see    Field    2G. 
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EFFECTS  OF  CLEAR-CUTTING  AND  FOREST- 
RY DRAINAGE  ON  WATER  QUALITY  IN  THE 
NURMES-STUDY, 

North    Karelian    Water    District   Office,   Joensuu 

(Finland). 

I  nr  primary  bibliographic  entry  see  Field  4C. 
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ORGANIC  CARBON  DYNAMICS  IN  SMALL 
BROOKS  BEFORE  AND  AFTER  FOREST 
DRAINAGE  AND  CLEAR-CUTTING, 

Joensuu  Univ.  (Finland).  Karelian  Inst. 

For  primary  bibliographic  entry  see  Field  4C. 
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EFFECTS  OF  SILVICULTURAL  MEASURES 
ON  PRIMARY  PRODUCTION  IN  FOREST 
BROOKS, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-04721 


EFFECTS  OF  HARVESTING  ON  REGENERA- 
TION AND  BIOLOGICAL  PRODUCTION  OF 
PHRAGMITES  AUSTRALIS  IN  WETLANDS, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  4C. 
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SHORT-TERM  CHANGES  IN  VEGETATION 
ON  PINE  MIRES  AFTER  DRAINAGE  FOR 
FORESTRY, 

Office  of  Environmental  Protection,  Kouvola  (Fin- 
land). 
For  primary  bibliographic  entry  see  Field  4C. 
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PRELIMINARY  RESULTS  OF  A  MOLE 
DRAINAGE  EXPERIMENT  IN  PIIPSANNEVA 
PEAT  HARVESTING  SITE, 

Vapo  Oy,  Jyvaskyla  (Finland). 

For  primary  bibliographic  entry  see  Field  4A. 
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EFFECTS  OF  PEATLAND  FORESTRY  MAN- 
AGEMENT AND  FUEL  PEAT  MINING  IN 
LAKE  ILAJANJARVI,  EAST  FINLAND:  A  PA- 
LEOLIMNOLOGICAL  STUDY, 

Joensuu  Univ.  (Finland).  Karelian  Inst. 

For  primary  bibliographic  entry  see  Field  4C. 
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SEDIMENTATION  IN  LAKE  PALOJARVI, 
NORTHERN  KARELIA,  THE  OLDEST  RESER- 
VOIR IN  FINLAND, 

Joensuu  Univ.  (Finland).  Dept.  of  Geography. 
H.  Vesajoki,  and  H.  Simola. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  302-307,  3  fig,  11  ref. 

Descriptors:  'Silting,  Lake  sediments,  'Paleolim- 
nology,  'Reservoirs,  'Finland,  'Sedimentation, 
Diatoms,  Cores,  Artificial  lakes,  sediments,  Catch- 
ment areas,  Heavy  metals. 

The  recent  history  of  Lake  Palojarvi  was  investi- 
gated by  means  of  chemical  and  diatom  analyses  of 
short  sediment  cores.  The  water-level  was  raised 
by  some  8  meters  in  the  mid-1950's  and  the  lake 
was  converted  from  a  small  forest  pool  of  area  2  sq 
km,  with  a  drainage  basin  of  55  sq  km  into  the  8  sq 
km  central  basin  of  a  major  reservoir  system  with  a 
catchment  area  of  6800  sq  km.  The  filling-in  period 
is  represented  by  a  massive,  dark  organic  layer  at  a 
depth  of  10-6  cm  covered  by  a  thin,  pale  minero- 
genic  stripe.  The  sediment  accumulation  rate 
above  this  marker  horizon  is  of  the  order  of  1.5-2 
mm/yr  (125  g/sq  m/yr  on  average),  corresponding 
to  the  accumulation  rates  observed  in  younger 
man-made  lakes  in  Finland.  Inflow  of  water  into 
the  basin  from  the  large  Lake  Koitere  is  evidenced 
by  the  occurrence  of  certain  large-lake  diatoms  in 
the  sediment  from  a  depth  of  8-6  cm  upwards,  e.g. 
Melosira  islandica.  Geochemically,  the  filling 
period  is  indicated  by  an  abrupt  increase  in  heavy 
metal  precipitation  (Fe,  Zn,  Cu,  Hg).  Since  the 
profound  hydrological  change,  th;se  concentra- 
tions have  stabilized  to  a  level  two  or  three  times 
higher  than  the  pre-reservoir  background  values. 
(See  also  W89-04689)  (Author's  abstract) 
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Ml  MIC  LAKES:  ACIIMIV  EROM  NAM  RAL 
AND  ANTHROPOGENIC  SOI  I"  I  8 

National  Board  of  Waters.  Helsinki  (Finland) 
P,  Kortelainen,  and  J  Mannio 
IN  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  I.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  308-316,  3  fig,  4  tab,  12  ref. 

Descriptors:  'Water  pollution  sources,  'Limnolo- 
gy, 'Acid  rain  effects,  'Peat  bogs.  'Acidic  water, 
•Lakes,  'Finland,  Humic  acids,  Water  quality,  Hy- 
drogen ion  concentration,  Sulfates,  Organic  acids, 
Regression  analysis,  Watersheds,  Organic  matter. 

The  headwater  lakes  in  peat-rich  areas  in  Finland 
commonly  have  high  organic  matter  concentra- 
tions and  are  surrounded  by  base-poor  watershed 
soils  and  bedrock  As  a  result  the  organic  acid  load 
on  the  watercourses  is  generally  high.  The  signifi- 
cance of  the  organic  versus  anthropogenic  acidity 
in  60  humic,  moderately  acid  lakes  (TOC  >  or  = 
5  mg/L,  pH  range  4.3-7.1)  was  evaluated  in  areas 
receiving  different  levels  of  acid  deposition.  The 
lakes  were  sampled  during  autumn  overturn,  and 
the  water  quality  of  these  lakes  can  be  considered 
to  represent  rather  well  the  average  water  quality 
in  small  lakes  in  Finland.  The  organic  matter  in  the 
lakes  originates  mainly  from  the  watershed,  while 
the  non-marine  sulfate  concentrations  are  chiefly 
determined  by  acid  deposition.  According  to  the 
correlation  and  regression  analyses  TOC  was  a 
better  predictor  of  pH  than  sulfate.  Base  cation 
concentrations  were  important  in  determining  the 
sensitivity  of  the  lakes  to  organic  and  anthropogen- 
ic acidity.  The  highest  minerogenic  acid  contribu- 
tion was  found  in  high  deposition  areas,  while  the 
organic  acid  contribution  increased  in  low  deposi- 
tion areas.  The  important  role  of  the  watershed  in 
determining  the  pH  of  the  lakes  was  illustrated  by 
the  significant  relationships  between  pH  and  all  the 
measured  watershed  parameters.  It  would  appear 
that  the  pH  of  the  studied  humic  lakes  is  deter- 
mined to  a  greater  extent  by  individual  watershed 
characteristics  than  by  their  geographical  location. 
(See  also  W89-04689)  (Author's  abstract) 
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INFLUENCE  OF  DRAINAGE  AND  DEVELOP- 
MENT OF  OVERWETTED  LANDS  ON  QUAN- 
TITATIVE AND  QUALITATIVE  NATURAL 
WATER  INDICES, 

Ukrainskii  Nauchno-Issledovatel'skii   Inst.  Gidro- 

tekhniki  i  Melioratsii,  Kiev  (USSR). 

For  primary  bibliographic  entry  see  Field  4C. 
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PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  THE  HYDROLOGY  OF 
WETLANDS  IN  TEMPERATE  AND  COLD  RE- 
GIONS. 

Joensuu,  Finland,  6-8  June  1988.  Vol.  2.  The  Acad- 
emy of  Finland,  Helsinki,  Finland.    1988.  p   105. 

Descriptors:  'Wetlands,  'Peat  bogs,  'Clear-cut- 
ting, 'Drainage  effects,  'Water  quality,  Runoff, 
Forestry,  Environmental  effects,  Geomorphology, 
Conservation,  Marshes,  Water  table  fluctuations, 
Canada,  Finland,  USSR,  United  Kingdom, 
Swamps,  Snow  cover,  Soil  water,  Ecological  ef- 
fects. 

Proceedings  of  the  International  Symposium  on 
the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions  held  in  Joensuu,  Finland,  6-8  June, 
1988  are  presented  under  four  sections:  conserva- 
tion of  wetlands;  classification,  geomorphology 
and  properties  of  peatlands;  hydrology  of  wetlands 
and  man's  influence  on  them;  and  water  quality  of 
peatlands  and  man's  influence  on  them.  In  the  first 
section  the  global  concern  of  wetlands  conserva- 
tion is  discussed.  In  the  second  section,  papers  on 
the  following  topics  are  presented:  properties,  geo- 
morphology and  classification  of  peatlands; 
modern  methods  to  study  marsh-ridden  areas  in 
West-Siberia;  water  and  energy  regime  of  palsa 
bogs  in  West-Siberia;  optimization  of  the  microcli- 
mate of  bog  geosystenta;  alternation  of  hydrologi- 
cal-ecological   linkage"*  in   wetland   soils  with  an 
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example  of  pedogenic  deflection  on  Exmoor, 
United  Kingdom;  and  soil  moisture-groundwater 
relation  in  the  floodplain  area  of  the  Danube  River. 
In  the  third  section,  papers  on  the  following  topics 
are  presented:  the  hydrology  of  wetlands  and 
man's  influence  on  it;  the  role  of  the  structure  of 
infraswamp  basins  for  river  runoff  formation  from 
swamps;  drainage  effect  on  the  environment;  and 
water  table  profiles  of  drained  forested  and  clear- 
cut  peatlands  in  Northern  Ontario,  Canada.  In  the 
fourth  section  papers  are  presented  on  the  follow- 
ing topics:  water  quality  of  peatlands  and  man's 
influence  on  it;  effect  of  peat  production  on  water 
quality  and  bacterioplankton  in  the  drainage  basin 
of  the  River  Kiiminkijoki;  and  radiocesium  profile 
and  snow  cover  mass  measurements.  (See  W89- 
04732  thru  W89-04744)  (Geiger-PTT) 
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PROPERTIES,  GEOMORPHOLOGY  AND 
CLASSIFICATION  OF  PEATLANDS, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
E.  Maltby. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  2.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  5-13,  2  tab,  30  ref. 

Descriptors:  *Peat  bogs,  *Wetlands,  *Peat,  "Geo- 
morphology,  *Ecosystems,  Social  aspects,  Land 
use,  Climate,  Geochemistry,  Marshes,  Biological 
properties. 

There  is  increasing  realization  of  the  ecological 
and  environmental  importance  of  wetlands,  a  sig- 
nificant proportion  of  which  are  peat-forming.  The 
global  peatland  resource  may  be  at  least  500  M  ha 
(3.8%  of  the  world  land  surface)  but  is  being  lost 
progressively.  A  reasonable  understanding  exists  of 
the  physical,  chemical  and  biological  properties  of 
peat  and  recent  work  has  produced  relatively  so- 
phisticated models  of  peat  formation.  A  wide  range 
of  classification  systems  has  been  developed  based 
largely  on  genesis/hydromorphology/geomorpho- 
logy/vegetation.  The  most  recent  work  of  the 
Nature  Conservancy  Council  has  adopted  the  ra- 
tional of  functional  hydrology  based  on  the  work 
of  Ivanov  (1981).  In  this  scheme  four  levels  of 
functional  hydrology  are  identified:  mire  macro- 
tope,  mire  mesotope,  mire  microtope,  and  mire 
microform.  The  mire  macrotope  develops  when 
mires  extend  beyond  their  immediate  hydrological 
systems  and  combine  to  form  larger  units,  e.g. 
blanket  bogs,  muskeg,  taiga  mires.  They  are  com- 
plex hydrological  systems  in  which  stability  is  de- 
pendent on  the  interaction  of  component  meso- 
topes  and  microtopes.  The  mire  mesotope  consti- 
tutes a  body  of  peat  which  has  developed  as  a 
single  hydrological  entity,  e.g  raised  bog.  Each 
mesotope  surface  can  contain  a  range  of  micro- 
topes.  A  mire  microtope  refers  to  the  surface  fea- 
tures of  microforms  which  are  particularly  charac- 
teristic of  ombrotrophic  mires,  e.g.  ridges  and 
pools.  The  mire  microform  refers  to  individual 
surface  features  within  the  patterning  of  a  mire, 
e.g.  hummock  or  pool.  A  new  approach  to  assess- 
ment and  classification  of  peatlands  is  advocated 
based  on  their  functions  and  social  values.  This 
would  supplement  traditional  methods  and  provide 
an  improved  basis  for  land  planning.  (See  also 
W89-04731)  (Author's  abstract) 
W89-04732 


UP-TO-DATE  METHOD  TO  STUDY  MARSH- 
RIDDEN  AREAS  IN  WEST  SIBERIA, 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 
(USSR).  Lab.  of  Swamp  Hydrology. 
S.  M.  Novikov. 

IN:  Proceedings  of  the  International  Symposium 
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Descriptors:  *Cold  regions,  *Wetlands,  *Siberia, 
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photography,  Satellite  technology. 


The  territory  of  West  Siberia  is  characterized  by  a 
high  percentage  of  swamp  areas  and  a  great 
amount  of  water  availability.  Cultivation  of  this 
territory  required  the  development  of  an  effective 
method  to  study  the  environment,  in  particular,  to 
investigate  the  structure  and  heat-water  regime  of 
swamps.  The  solution  of  this  problem  was  realized 
through  a  geotope  approach  at  the  organization  of 
studies  for  observations  of  water  and  heat  regime 
components  in  every  swamp  microtope.  This  ap- 
proach makes  it  possible  to  apply  information  on 
the  structure  and  regime  of  swamps  obtained  at 
individual  points  for  hydrometeorological  regime 
characteristics  over  vast  marsh-ridden  areas.  The 
practical  application  of  the  geotope  approach  for 
swamp  studies  was  made  on  the  basis  of  the  ration- 
al combination  of  stationary,  field  and  remote- 
sensing  methods  of  investigations  and  computation 
of  water  and  heat  regime  components  from  mete- 
orological data  of  the  base  network.  (See  also 
W89-04731)  (Author's  abstract) 
W89-04733 


WATER  AND  ENERGY  REGIME  OF  PALSA 
BOGS  IN  WEST  SIBERIA, 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 
(USSR).  Lab.  of  Swamp  Hydrology. 
Y.  P.  Moskvin. 

IN:  Proceedings  of  the  International  Symposium 
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Vol.  2.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  18-21,  1  fig. 

Descriptors:  "Cold  regions,  *Wetlands,  *Siberia, 
*Peat  bogs,  *Permafrost,  *USSR,  *Mathematical 
models,  *Hydrologic  budget,  Project  planning, 
Meteorological  data  collection,  Hydrological  data 
collections,  Mapping,  Water  resources  develop- 
ment, Energy,  Precipitation,  Runoff,  Evapotran- 
spiration. 

Palsa  bogs  typical  of  the  permafrost  zone  occupy 
vast  areas  in  the  industrially  developing  regions  of 
the  northern  West  Siberia.  Scientific  recommenda- 
tions for  the  economic  development  of  the  region 
are  based  on  the  study  of  the  natural  conditions 
and  of  the  underlying  surface  properties  such  as 
water  and  heat  regime  of  bogs.  Based  on  a  9-year 
study  of  palsa  bogs  a  mathematical  model  has  been 
developed  of  the  water  and  heat  regime  of  bogs 
which  uses  routine  meteorological  data  as  input 
parameters.  The  use  of  the  model  helped  to  evalu- 
ate the  long  term  average  and  extreme  10-day, 
monthly  and  annual  values  of  all  water  and  heat 
balance  components  of  palsa  bogs.  Maps  of  long 
term  average  precipitation,  evapotranspiration,  net 
radiation  and  runoff  from  bogs  have  been  pre- 
pared. The  results  obtained  may  be  useful  in 
project  designing.  (See  also  W89-04731)  (Author's 
abstract) 
W89-04734 


OPTIMIZATION  OF  THE  MICROCLIMATE 
OF  BOG  GEOSYSTEMS, 

Akademiya  Navuk  BSSR,  Minsk.  Faculty  of  Ge- 
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Drainage  effects,  Land  reclamation.  Cultivation, 
Ecosystems,  Erosion,  USSR,  Conservation. 

Patterns  of  the  geographic  propagation  of  bog 
geosystems  as  an  element  of  the  biosphere  and 
means  of  agricultural  production,  are  considered. 
Quantitative  changes  of  the  components  and  sepa- 
rate elements  of  the  bog  geosystem  are  brought 
about  by  drainage  reclamation  and  land  use.  An 
important  role  is  attributed  to  the  investigation  of 
microclimatic  conditions  (hydrothermal  regime  of 
the  soil  and  ground  air)  which  have  a  negative 
effect  on  the  vegetation  of  crop  plants,  promote 
the  organic  matter  mineralization  and  lead  to  peat 
soil  losses.  Microclimate  optimization  methods  are 
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proposed  to  save  the  life  of  drained  peat  bogs. 
Such  methods  include  the  regulation  of  the  water 
and  temperature  regime  by  affecting  the  aqueous 
and  thermal  properties  of  peat  land,  the  pattern  of 
land  use  and  the  tillage  system  employed.  The 
study  of  some  microclimate  optimization  methods 
has  revealed  their  high  agricultural  efficiency  and 
ability  to  ensure  ecological  stability  and  longevity 
of  drained  bog  geosystems.  (See  also  W89-04731) 
(Author's  abstract) 
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ALTERATION  OF  HYDROLOGICAL-ECO- 
LOGICAL  LINKAGES  IN  WETLAND  SOILS: 
AN  EXAMPLE  OF  PEDOGENIC  DEFLECTION 
ON  EXMOOR,  U.K., 

Exeter  Univ.  (England).  Dept.  of  Geography. 
E.  Maltby. 
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ties, Iron,  Soil  saturation,  Land  reclamation,  Soil 
profiles,  Organic  matter,  Vegetation. 

Hydromorphic  soils  have  special  morphological, 
chemical,  physical  and  biological  characteristics 
which  result  from  a  particular  water  saturation  or 
flooding  regime.  The  soil  forming  process  can  be 
disrupted  completely  by  human  intervention.  This 
has  occurred  on  Exmoor  as  a  result  of  reclamation 
for  improved  agriculture.  Stagnohumic  gley  and 
iron  pan  stagnopodzols  have  been  transformed  re- 
sulting in  the  development  of  a  brown  earth  type 
A  horizon  in  less  than  130  years.  The  alteration  is 
characterized  in  terms  of  soil  structure,  iron  chem- 
istry, soil  water  regime,  redox  behavior,  microbio- 
logical indices  and  change  in  rate  of  cellulose 
decomposition.  The  new  profile  is  more  active 
(biologically)  and  no  longer  supports  acidophilous 
moorland  vegetation.  (See  also  W89-04731)  (Au- 
thor's abstract) 
W89-04736 


SOIL  MOISTURE  -  GROUNDWATER  RELA- 
TION IN  THE  FLOODPLAIN  AREA  OF  THE 
DANUBE  RIVER, 

Vyskumny    Ustav    Vodohospodarsky,    Bratislava 

(Czechoslovakia). 

For   primary   bibliographic   entry   see   Field   2G. 
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HYDROLOGY  OF  WETLANDS  AND  MAN'S 
INFLUENCE  ON  IT, 

North  Central  Forest  Experiment  Station,  Grand 
Rapids,  MN.  Forestry  Sciences  Lab. 
E.  S.  Verry. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  2.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  41-61,  10  fig,  1 10  ref 
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Wetlands  form  where  flat  physiography  or  climate 
causes  slow  water  movement,  and  where  water  is 
available  at  the  surface  of  the  earth.  Water  source 
determines  wetland  type.  The  quality,  quantity, 
and  periodicity  of  water  at  the  site  drives  the 
ecologic  development  of  wetlands.  Climate  deter- 
mines wetland  form  (Aapa,  palsa,  raised,  etc.),  but 
in  both  cold  and  temperate  regions,  groundwater 
can  substitute  for  direct  precipitation  and  amelio- 
rate marginal  climate.  Wetlands  evapotranspire  at 
maximum  potential  rates  when  the  water  table  is 
within  30  cm  of  hollow  bottoms,  and  at  a  fracticm 
of  potential  rates  when  the  water  table  is  greater 
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than  40  cm  below  the  hollow  bottoms.  Wetlands 
reduce  flood  peaks  up  to  75%  compared  to  rolling 
topography  when  they  occupy  only  20%  of  the 
total  basin.  Streamflow  response  to  tree  harvest  or 
growth  is  a  function  of  whether  the  growing' 
season  water  table  is  above  or  below  the  30-40  cm 
depth-to-water-table  norm  prior  to  harvest.  Drain- 
age of  wetlands  with  closed  drains  (tile  or  mole 
drains)  will  decrease  flood  peaks  as  much  as  30% 
more.  Drainage  of  wetlands  with  open  channel 
ditches  will  not  change,  reduce  (-30%),  or  greatly 
increase  (up  to  +  300%)  flood  peaks  depending  on 
the  percent  of  total  basin  area  drained.  Significant 
increases  begin  when  more  than  30%  of  the  total 
basin  is  drained  with  open  channels.  Downstream 
flood  damage  must  be  considered  from  the  region- 
al landscape  perspective.  This  includes  increased 
flood  peaks  from  the  conversion  of  mineral-soil 
mature  forests  to  young  forests  (1-15  years  old)  or 
agricultural  land;  the  nature  of  flood  plains; 
amount  and  changes  in  reservoir  capacity;  and  the 
relative  amount  of  open  straight  channels  in  rela- 
tion to  close  drains  and  meandering  channels.  (See 
also  W89-04731)  (Author's  abstract) 
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ROLE  OF  THE  STRUCTURE  OF  INTRAS- 
WAMP  BASINS  FOR  RIVER  RUNOFF  FOR- 
MATION FROM  SWAMPS, 

Leningrad  State  Univ.  (USSR).  Faculty  of  Geog- 
raphy. 
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Descriptors:  *Swamps,  *Runoff,  *Remote  sensing, 
Climate,  Marshes,  Catchment  areas,  Topography, 
River  basins,  Aerial  photography,  Runoff  rates, 
Models,  Peat  bogs,  Overland  flow. 

A  study  was  made  of  the  space  structure  of  intras- 
wamp  basins,  formed  under  the  influence  of  river 
runoff  formation,  from  data  gathered  by  remote- 
sensing  and  the  analysis  of  runoff  dependence  on 
the  structure  of  swamps.  The  theory  of  hierarchi- 
cal structure  of  oligotrophic  moors  and  its  deci- 
phering from  photographs  of  different  scales  and 
the  method  of  digital  description  are  worked  out 
for  intraswamp  basins  of  oligotrophic  moor  zones. 
On  the  basis  of  interrelations  between  various  geo- 
topic  components,  important  for  runoff  formation 
analysis,  several  types  of  watersheds  are  selected. 
The  parameters  of  the  structure,  informative  for 
the  runoff  assessment,  have  been  determined;  de- 
pendencies have  been  obtained  between  mean 
long-term  maximum  intraswamp  rivers  runoff  and 
parameters  of  basin  structures,  and  its  role  has  been 
discovered  in  the  runoff  formation  from  swamps. 
The  main  reason  for  observed  differences  in  maxi- 
mum river  runoff  from  swamps  (under  the  same 
climatic  conditions)  is  a  great  variety  of  geotopy  of 
intraswamp  basins.  The  structure  of  these  basins  is 
the  indicator  of  runoff.  (See  also  W89-04731)  (Au- 
thor's abstract) 
W89-04739 


groundwater  table  in  adjacent  terrains  The  gradu- 
al vanishing  of  peatlands  is  attributable  to  the 
drainage  of  wetlands.  Small  rivers  may  become 
shallower  when  wetlands  are  drained.  If  a  swamp 
is  drained  for  agricultural  use,  the  evaporation 
norm  from  the  majority  of  crops  may  exceed  the 
norm  from  undraincd  moors  by  2-16%.  Research 
on  super-moistened  mineral  lands  that  are  drained 
shows  that  the  decrease  of  evaporation  after  drain- 
age may  be  as  high  as  10-20%.  The  effect  of 
drainage  on  river  runoff  depends  on  the  conditions 
of  groundwater  recharge  of  the  swamp  area,  the 
type  of  swamp,  and  its  geomorphology.  To  avoid 
or  to  reduce  the  negative  impacts  of  drainage,  it  is 
necessary  to  study  the  laws  of  interrelations  be- 
tween heat  and  water  exchange  in  the  reclaimed 
areas  in  various  physiography  and  to  develop  reli- 
able methods  for  their  inventory  for  various  drain- 
age projects.  (See  also  W89-04731)  (Geiger-PTT) 
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DRAINAGE  EFFECT  ON  THE  ENVIRON- 
MENT, 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 
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Large-scale  drainage  of  wetlands  requires  careful 
investigations  of  drainage  effects  on  the  environ- 
ment in  the  reclaimed  and  adjacent  areas.  Some  of 
undesirable  effects  of  drainage  are  reviewed. 
i  lands  may  cause  a  lowering  of  the 


WATER  TABLE  PROFILES  OF  DRAINED 
FORESTED  AND  CLEARCUT  PEATLANDS  IN 
NORTHERN  ONTARIO,  CANADA, 

Great  Lakes  Forestry  Research  Centre,  Sault 
Sainte  Marie  (Ontario). 
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land. 1988.  p  72-79,  5  fig,  1  tab,  14  ref. 
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photography,  Water  table  fluctuations,  Fens. 

Water  table  profiles  for  the  period  7  May  to  21 
October  1987  were  examined  in  forested  and  clear- 
cut  peatlands  subjected  to  various  drainage  ditch 
spacings.  Four  vegetation  types  (Operational 
Groups,  OGs)  were  represented.  Depth  to  water 
decreased  between  ditches  as  ditch  spacing  in- 
creased and  as  distance  from  ditch  increased.  Dif- 
ferences in  depth  to  water  between  OGs  were 
attributable  to  differences  in  ditch  spacing,  peat 
depth  and  depth  of  fibric  layer.  Frequency  and 
duration  of  three  depth-to-water  classes  that  repre- 
sented wet,  moist  and  dry  conditions  were  com- 
pared with  rooting  depth  for  black  spruce.  Opti- 
mum ditch  spacing  was  regarded  as  that  which 
provided  the  most  frequent  moist  conditions,  com- 
bined with  short-duration  wet/dry  periods.  Opti- 
mum ditch  spacings  ranged  from  less  than  30  m 
(OG14  Poor  Treed  Fen)  to  60  m  (OG11).  These 
spacings  were  considered  to  be  specific  to  current 
site  conditions,  and  may  not  be  optimum  for  an 
entire  rotation  period.  (See  also  W89-04731)  (Au- 
thor's abstract) 
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WATER    QUALITY    OF    PEATLANDS    AND 
MAN'S  INFLUENCE  ON  IT, 

Tampere  Water  and  Environmental  District  (Fin- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
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I  he  effects  of  peat  production  on  water  quality 
and  bacterioplankton  densmes  were  studied  in  the 
drainage  basin  of  the  River  Knminkijoki    I  he  stud- 
ies also  included  estimation  of  organic  and  nutrient 
transport  and  the  nature  of  the  humic  substance* 
present    Results  of  water  quality  studies  showed 
that  the  runoff  water  from  peat  production  areas 
contained  higher  total  nitrogen,  nitrate,  ammonium 
nitrogen   concentrations,   and    nitrogen   discharge 
than  that  flowing  from  a  natural  mire.  This  in- 
creased  leaching  of  nitrogen   may  be  connected 
with  the  reduction  in  nitrification  resulting  from 
drying  of  the  peat  and  the  absence  of  any  vegeta- 
tion in  the  peat  production  areas  to  bind  the  nutri- 
ents. The  changes  in  the  concentrations  and  dis- 
charge of  organic  matter,  iron  and  phosphorus  as  a 
result  of  peat  drying  were  similar  but  less  marked. 
Draining  of  the  mires  in  the  area  may  increase  the 
discharge  of  iron-rich,   high  apparent   molecular 
weight  humic  substances  capable  of  binding  the 
majority  of  the  total  phosphorus  in  the  water.  An 
alteration  in  the  nature  of  the  humic  substances 
being  discharged  is  detectable  in  the  river  water  in 
the  loading  area.   Bacterial  densities  in  all  these 
water  samples  ranged  from  940,000  to  8,220,000 
cells/ml    Water  temperature,   pH,  dissolved  and 
particulate  organic  carbon  and  conductivity  ex- 
plain 54%  of  the  variance  in  bacterioplankton  den- 
sities. The  densities  increase  with  temperature  and 
conductivity.  Increased  nitrogen,  iron,  and  phos- 
phorus concentrations  and  bacterial  densities  were 
usually  observed  in  the  river  downstream  of  the 
peat  production  areas.   Although  forest  drainage 
projects  have  probably  had  long-term  hydrological 
effects  on  the  drainage  basin  resulting  in  changes  in 
water  quality,  specific  attention  should  be  paid  to 
the  effects  of  increased  nitrogen,  iron  and  particu- 
late organic  matter  discharged  from  peat  produc- 
tion  areas.   (See   also   W89-04731)   (Geiger-PTT) 
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THE  DRAINAGE  BASIN  OF  THE  RIVER  KII- 
MINKIJOKI, 

Oulu  Univ.  (Finland).  Dept.  of  Botany. 
K.  Heikkinen,  and  A.  Visuri. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  2.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  99-100. 

Descriptors:  *Environmental  effects,  "Water  pollu- 
tion sources,  'Finland,  'Peat  bogs,  'Water  quality, 
♦Bacteria,  'Plankton,  'Runoff,  Nitrogen,  Nitrates, 
Organic  matter,  Nutrients,  River  basins,  Iron, 
Phosphorus,  Humic  acids,  Color,  Particulate 
matter.  Peat,  Water  pollution  effects,  Ecological 
effects,  Water  temperature,  Drainage  effects. 


STATEWIDE  SURVEY  OF  AQUATIC  ECOSYS- 
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Research  Lab. 
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of  Natural  Resources. 

R.  L.  Warden,  and  A.  M.  Brown. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-900016. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  TVA/ONRERD/AWR-87/26,  April 

1987.  35p,  9  fig,  8  tab,  6  ref. 

Descriptors:  'Alabama,  'Fisheries,  'Guntersville 
Reservoir,  Largemouth  bass,  Sunfish,  Crappie, 
Fish  populations,  Water  pollution  effects. 

Guntersville  Reservoir,  Alabama  was  impounded 
in  1939  and  has  consistently  produced  above  aver- 
age standing  stocks  of  game,  forage,  and  commer- 
cial fish  species.  Investigations  were  aimed  at 
forming  accurate  descriptions  of  certain  fisheries 
and  developing  specific  management  plans  that 
will  preserve  their  economic  and  aesthetic  value. 
Important  findings  were  as  follows:  (1)  At  present, 
there  are  proportionally  fewer  numbers  of  quality 
size  (or  larger)  largemouth  Dass  in  Guntersville 
Reservoir;  (2)  Black  crappie  are  providing  good 
fishing  at  the  present  time,  but  a  decline  of  fisher- 
men's success  may  be  noticed  if  data  on  numbers 
being  recruited  into  the  population  are  accurate; 
(3)  The  redear  sunfish  fishery  appears  to  be  well 
balanced  and  should  continue  to  provide  good 
fishing  annually;  (4)  Channel  catfish  are  in  better 
condition  and  growing  at  a  rate  well  above  the 
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average  for  mainstream  impoundments;  and  (5)  A 
white  crappie  fishery  was  not  identified  because 
few  fish  were  collected  during  the  survey,  but 
sampling  biases  may  exist.  Management  recom- 
mendations include:  (1)  Growth  of  age  II  through 
IV  largemouth  bass  should  be  monitored  for  sever- 
al years  to  determine  if  the  majority  are  recruiting 
into  larger  size  categories  annually;  (2)  Determine 
methods  of  accurately  assessing  white  and  black 
crappie  populations;  (3)  Publicize  above  average 
redear  sunfish  fishery;  and  (4)  Investigate  presence 
of  toxic  substances  in  channel  catfish.  (Lantz-PTT) 
W89-04845 


AQUATIC  RESOURCES, 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04865 


IMPACTS  OF  WATER  LEVELS  ON  BREEDING 
CANADA  GEESE  AND  METHODS  FOR  MITI- 
GATION AND  MANAGEMENT  IN  THE 
SOUTHERN  FLATHEAD  VALLEY,  MON- 
TANA, 

Confederated  Salish  and  Kootenai  Tribes  of  the 
Flathead  Reservation,  Pablo,  MT. 
For  primary   bibliographic   entry   see   Field   6G. 
W89-04878 


LONG-TERM  MONITORING  STUDIES  IN 
THE  FRESHWATER  PORTION  OF  THE  PO- 
TOMAC RIVER-THIRD  ANNUAL  REPORT, 
MAY  1985-DECEMBER  1985, 

Academy  of  Natural  Sciences  of  Philadelphia, 
Avondale,  PA.  Stroud  Water  Research  Center. 
R.  L.  Vannote,  and  B.  W.  Sweeney. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-156625. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  PPRP-MP-59,  October  1987.  192p,  26 
fig,  16  tab,  3  ref.  Maryland  Department  of  Natural 
Resources  Power  Plant  Siting  Program  Contract 
PR85-067-02. 

Descriptors:  *Data  collections,  *Monitoring, 
*Benthic  environment,  *Potomac  River,  "Power- 
plants,  Macroinvertebrates,  Maryland,  Ecosystems, 
Species  diversity,  Population  density,  Electric 
powerplants. 

The  report  lists  and/or  summarizes  the  data  col- 
lected during  the  third  year  (1985)  of  a  long-term 
study  of  the  benthic  macroinvertebrate  fauna  of 
the  freshwater  portion  of  the  Potomac  River  ex- 
tending from  Dam  No.  5  near  Williamsport,  Mary- 
land downstream  to  Seneca  Pool  near  Seneca, 
Maryland.  The  primary  objective  of  the  study  was 
to  evaluate  long-term  trends  in  the  distribution, 
abundance,  and  biomass  of  benthic  macroinverte- 
brates and  identify  factors  controlling  the  benthic 
populations,  with  particular  emphasis  on  factors 
associated  with  existing  power  plant  effluents 
within  the  study  area.  These  results  will  be  statisti- 
cally analyzed  and  interpreted  in  subsequent  re- 
ports. (Author's  abstract) 
W89-04885 


SEDIMENTATION  IN  LAKE  TUSCALOOSA, 
ALABAMA,  1982-86, 

Geological  Survey,  Tuscaloosa,   AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  25. 
W89-04900 


DIGITAL  DATA   BASE   OF   LAKES   ON  THE 
NORTH  SLOPE,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04922 


MIDWEST  (U.S.A.)  RESERVOIR  WATER 
QUALITY  MODIFICATION:  I.  PARTICULATE 
PARAMETERS, 

Iowa  Dept.   of  Natural   Resources,   Des  Moines. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-04974 


MIDWEST  (U.S.A.)  RESERVOIR  WATER 
QUALITY  MODIFICATION:  II.  OXYGEN-DE- 
MANDING PARAMETERS, 

Iowa  Dept.  of  Natural  Resources,  Des  Moines. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-04975 


MIDWEST  (U.S.A.)  RESERVOIR  WATER 
QUALITY  MODIFICATION:  HI.  SOLUBLE 
NUTRIENTS, 

Iowa  Dept.  of  Natural  Resources,  Des  Moines. 
For  primary  bibliographic  entry  see  Field  6G. 
W89-04976 


CONCENTRATIONS  OF  TRACE  ELEMENTS 
IN  YELLOW  PERCH  (PERCA  FLAVESCENS) 
FROM  SIX  ACIDIC  LAKES, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-04977 


EFFECT  OF  SEDIMENT  PH  AND  OXIDA- 
TION-REDUCTION POTENTIAL  ON  PCB 
MINERALIZATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04980 


FACTS  AND  FALLACIES  CONCERNING  MER- 
CURY UPTAKE  BY  FISH  IN  ACID  STRESSED 
LAKES, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04982 


ALKALINITY  DESTRUCTION  BY  SEDIMENT 
ORGANIC  MATTER  DISSOLUTION  DURING 
NEUTRALIZATION  OF  ACIDIFIED  LAKES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-04987 


CHRYSOPHYTE  SCALES  IN  LAKE  SEDI- 
MENTS PROVIDE  EVIDENCE  OF  RECENT 
ACIDIFICATION  IN  TWO  QUEBEC  (CANADA) 
LAKES, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04988 


TOTAL  CADMIUM  CONCENTRATIONS  IN 
THE  WATER  AND  LITTORAL  SEDIMENTS 
OF  CENTRAL  ONTARIO  LAKES, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04990 


SOME  FEATURES  OF  A  BLOOM  OF  OSCIL- 
LATORIA  RUBESCENS  D.C.  REGISTERED  IN 
TWO  ITALIAN  RESERVOIRS, 

Istituto  Superiore  di  Sanita,  Rome  (Italy). 
A.  Loizzo,  N.  Sechi,  L.  Volterra,  and  A.  Contu. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 
No.  3-4,  p  263-271,  April  1988.  3  fig,  2  tab,  8  ref. 

Descriptors:  *Reservoirs,  *Eutrophication,  "Italy, 
"Toxicity,  "Water  pollution  sources,  *Oscillatoria, 
Flora,  Cyanophyta,  Tissue  analysis,  Lethal  limit, 
Bacteria,  Dystrophic  lakes,  Microcystis,  Aphanizo- 
menon,  Anabaena,  Epilimnion. 

Biological,  microbiological,  physicochemical  and 
toxicological  analyses  carried  out  during  a  bloom 
of  Oscillatoria  rubescens  in  two  Sardinian  lakes, 
starting  in  January  and  lasting  7  months,  are  sum- 
marized. The  algal  species  was  found  to  be  biotox- 
ins  producer.  The  toxicity  was  confirmed  through 
laboratory  tests.  Acute  LD50  in  mice  was  about 
120  mg  per  kg  body  weight  i.p.  and  at  the  necros- 
copic    examination,    animals    showed    ochraceous 
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dashes  on  the  liver.  When  subacute  p.o.  toxicity 
tests  were  performed  in  liver  cells  swollen,  frag- 
mented or  twinned  nuclei  appeared  in  a  dose  relat- 
ed manner.  During  the  bloom,  the  eutrophic  lakes 
exhibited  a  reduced  number  of  microbial  fecal  indi- 
cators and  a  rich  population  of  environmental  bac- 
terial flora.  The  particular  length  of  the  bloom  (7 
months)  underlines  the  dystrophic  condition  of  this 
reservoir  system.  Potentially  toxic  cyanophytes 
such  as  Microcystis  aeruginosa,  Aphanizomenon 
flos-aquae,  Anabaena  flos-aquae  are  endemically 
present  in  many  artificial  lakes.  However,  this  is 
the  first  documented  case  of  a  toxic  strain  of  O. 
rubescens  bloom.  The  strain  reappeared  in  late 
spring  1986  with  a  limited  bloom  that  involved  the 
epilimnic  layers  only  and  then  in  autumn  1986 
affecting  all  the  water  column  as  lake  waters  were 
circulating.  The  toxic  features  were  the  same  ob- 
served in  the  previous  bloom  thus  confirming  the 
colonization  of  this  strain  in  both  lakes.  (Miller- 
PTT) 
W89-04995 


SUMMER  PRIMARY  PRODUCTIVITY  AND 
ASSOCIATED  DATA  FOR  FOUR  INDIANA 
RIVERS, 

Indiana  Dept.  of  Environmental  Management,  In- 
dianapolis. Water  Quality  Surveillance  and  Stand- 
ards Branch. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-O50O3 


PHOTOCHEMICAL  DECOMPOSITION  OF 
CARBAMATE  PESTICIDES  IN  NATURAL 
WATERS  OF  NORTHERN  GREECE, 

Thessaloniki  Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05014 


AMINO  ACID  UPTAKE  BY  A  NATURAL  POP- 
ULATION OF  OSCILLATORIA  RUBESCENS 
IN  RELATION  TO  UPTAKE  BY  BACTERIO- 
PLANKTON, 

Institut  National  de  la  Recherche  Agronomique, 

Thonon-les-Bains  (France).  Inst,  de  Limonologie. 

M.  Feuillade,  J.  Bohatier,  G.  Bourdier,  P.  Dufour, 

and  J.  Feuillade. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    113, 

No.  3,  p  345-358,  September  1988.  6  fig,  4  tab,  39 

ref. 

Descriptors:  "Limnology,  "Oscillatoria,  "Cyano- 
phyta, "Phytoplankton,  "Eutrophic  lakes,  "Aquat- 
ic bacteria,  "Amino  acids,  Electron  microscopy, 
Lakes. 

Size  fractionation  and  electron  microscopy  autora- 
diography were  used  to  determine  if,  in  the  eutro- 
phic Lake  Nantua,  the  dominant  species  O.  rubes- 
cens D.C.  can  compete  successfully  with  bacteria 
for  the  free  amino  acids.  Samples  were  collected  at 
the  depth  of  maximal  Oscillatoria  population 
which  was  lying  at  10  m  just  below  the  thermo- 
cline  and  were  incubated  with  carbon- 14  amino 
acid  mixture  at  in  situ  temperature  in  the  dark.  The 
size  fractionation  process  allowed  larger  fractions 
to  be  obtained  that  were  mainly  algae  in  which  O. 
rubescens  accounted  for  97%  of  the  total  algal 
biovolume;  therefore  the  radioactivity  incorporat- 
ed into  these  fractions  was  mostly  attributable  to 
Oscillatoria.  Electron  microscopy  autoradiography 
of  ultra-thin  sections  of  O.  rubescens  demonstrated 
their  intracellular  label  and  confirmed  the  ability  of 
O.  rubescens  to  utilize  amino  acids  at  natural  con- 
centrations and  to  compete  with  bacteria  for  this 
uptake.  Amino  acid  uptake  for  O.  rubescens  is 
neither  attributable  to  adsorption,  to  attached  bac- 
teria on,  nor  to  an  experimental  artifact  related  to 
high  substrate  concentrations.  (Author's  abstract) 
W89-05023 


DETERMINATION  OF  AMINOPEPTIDASE 
ACTIVITY  IN  LAKEWATER  BY  A  SHORT 
TERM  KINETIC  ASSAY  AND  ITS  APPLICA- 
TION IN  TWO  LAKES  OF  DIFFERING  EU- 
TROPHICATION, 
Rutgers    Shellfish    Research    Lab.,    Port    North 
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Norris,  NJ.  Dept.  of  Oyster  Culture. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-05024 


PREDICTED  AND  MEASURED  ANNUAL  PRI- 
MARY PRODUCTION  OF  PHYTOPLANKTON: 
EXAMPLES  FROM  SOME  SWEDISH  LAKES, 

National      Swedish      Environmental      Protection 

Board,  Uppsala  (Sweden).  Environmental  Quality 

Lab. 

A.  Tolstoy. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   113, 

No.  3,  p  381-404,  September  1988.  12  fig,  5  tab,  43 

ref. 

Descriptors:  "Limnology,  "Primary  productivity, 
♦Lakes,  "Aquatic  productivity,  "Sweden,  "Phyto- 
plankton.  Radioactive  tracers,  Optical  properties, 
Phosphorus,  Light,  Secchi  disks,  Transparency, 
Color,  Carbon  radioisotopes,  Lake  Vanern,  Chlo- 
rophyll a. 

Annual  primary  production  was  measured  in  three 
of  the  large  lakes  of  Sweden,   in  the  brownish- 
colored  Lake  Vanern,  in  the  oligotrophic  clear- 
water  Lake  Vattern  and  in  the  two  mesotrophic- 
eutrophic   basins   Ekoln   and   Lilla   Ullfjarden  of 
Lake  Malaren.  The  measured  values  were  statisti- 
cally compared  to  the  OECD  population  of  lakes 
by  plotting  of  values  of  annual  primary  production 
and  annual  peak  chlorophyll-a  into  OECD  graphs. 
L.  Vanern  was  found  to  fall  outside  the  confidence 
limits  for  annual  primary  production.  Using  quo- 
tients,   the   values   predicted   from   the   equations 
based  on  phosphorus  loading  or  based  on  annual 
mean    concentration    of    phosphorus    given    by 
OECD  (1982)  and  on  values  obtained  from  equa- 
tions containing  aquatic  light  were  compared  to 
measured  values.  Methodological  errors  concern- 
ing the  C(14)  technique  were  also  taken  into  con- 
sideration in  the  comparison.  The  value  predicted 
from   the   phosphorus   loading   equation   was   3.5 
times  higher  and  predicted  from  the  annual  mean 
concentration  of  total  phosphorus  5.9  times  higher 
than  the  measured  annual  primary  production  for 
L.  Vanern.  When  the  phosphorus  loading  model 
was  used  for  Lake  Vattern  a  value  1.7  times  higher 
than  the  measured  value  was  obtained.  When  the 
prediction  was  based  on  the  annual  mean  concen- 
tration   of  total    phosphorus    a    higher    quotient, 
namely  2.6,  was  obtained.  This  difference  between 
the  predicted  and  the  measured  value  poses  the 
question  whether  much  of  the  phosphorus  was 
biologically  unavailable  or  if  there  may  be  some 
inhibitory  factor  from  industry  also  in  Lake  Vat- 
tern. For  Ekoln,  the  predicted  annual  primary  pro- 
duction was  2.6-3.4  times  higher  than  the  meas- 
ured value.  Methodological  errors  such  as  impuri- 
ties in  the  radioactive  solutions  and  experimental 
exposure  for  too  long  a  period  may  have  depressed 
the  photosynthesis  and  caused  the  values  of  annual 
primary  production  to  be  too  low.  (Author's  ab- 
stract) 
W89-05026 


ECOLOGICAL  SIGNIFICANCE  OF  BIOTUR- 
BATION  OF  ZOOBENTHOS  COMMUNITY  IN 
NITROGEN  RELEASE  FROM  BOTTOM  SEDI- 
MENTS IN  A  SHALLOW  EUTROPHIC  LAKE, 

Niigata  Univ.  (Japan).  Faculty  of  Education. 

H.  Fukuhara,  and  M.  Sakamoto. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   113, 

No.  3,  p  425-445,  September  1988.  5  fig,  9  tab,  55 

ref. 

Descriptors:  "Limnology,  "Cycling  nutrients, 
"Japan,  "Lakes,  "Eutrophic  lakes,  "Nitrogen  com- 
pounds, "Nitrogen  cycle,  "Bottom  sediments, 
"Benthic  fauna,  Phytoplankton,  Midges,  Tubifi- 
cids,  Lake  Suwa,  Nutrients. 

Inorganic  N  release  rate  from  intact  sediment  core 
was  measured  in  Lake  Suwa,  a  Japanese  eutrophic 
lake  with  high  biomass  of  tubificids  and  chirono- 
mids,  to  evaluate  their  role  in  N  release.  The 
release  rate,  ranging  from  10.0  to  90.3  mg/sq  m/ 
day  with  high  values  in  June  and  August,  in- 
creased exponentially  with  total  biomass  of  Chir- 
onomus  plumosus  and  l.imnodrilus  spp.  The  ratios 
of  inorganic  N  release  rate  to  organic  N  sedimenta- 
tion  rate  varied   from  0  5  to   1.0,  suggesting  the 


rapid  mineralization  of  organic  N  deposited  on  the 
sediments  by  the  action  of  microbes  and  zoo- 
benthos.  The  released  N  from  sediment  corre- 
sponded to  about  half  of  the  mineralized  N  in  the 
water  column.  The  results  suggest  the  importance 
of  zoobenthos  in  N  release  from  sediments  into 
lake  water  and  therefore  N  supply  for  phytoplank- 
ton. The  effect  on  zoobenthos  on  sediment  includ- 
ing acceleration  of  nutrient  release  is  termed  the 
'zoobenthos  effect'.  (Author's  abstract) 
W89-05027 


CHANGES  IN  THE  STRUCTURAL  AND  FUNC- 
TIONAL COMPONENTS  OF  THE  FISH  COM- 
MUNITY OF  A  SEASONAL  RIVER, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Zoology. 

a    A    Adcbisi 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   113, 

No.  3,  p  457-463,  September  1988.  1  fig,  2  tab,  17 

ref. 

Descriptors:  "Fish  populations,  "Rivers,  "Seasonal 
variation,  "Species  diversity,  Floods,  Fish  migra- 
tion, Water  depth,  Upper  Ogun   River,   Nigeria. 

The  various  structural  and  functional  components 
of  the  fish  community  of  the  Upper  Ogun  River,  a 
tropical  seasonal  river,  exhibited  seasonal  variation 
in  their  relative  abundance  and  diversity  indices. 
At  the  outset  of  floods  accompanying  high  water 
level,  the  river's  fish  community  was  characterized 
by  increasing  relative  abundance  and  diversity  of 
the  piscivores.  Towards  the  end  of  the  lotic  phase 
of  the  river,  the  omnivorous  fishes  became  increas- 
ingly more  preponderant  and  diverse  up  to  the 
beginning  of  the  lentic  phase  of  the  river.  As  the 
water  level  receded,  the  fish  community  was  char- 
acterized by  an  increased  dominance  of  the  herbi- 
vores and  eventually  the  intervores.  It  is  inferred 
that  the  temporal  fish  community  instability  of  this 
undisturbed  seasonal  river  is  most  probably  due  to 
an  interplay  of  periodic  changes  in  their  environ- 
mental factors  and  migratory  behavior  of  some 
fishes.  The  environmental  factors  include  the  fluc- 
tuating water  depth  and  the  concomitant  seasonal 
flowing  and  breaking  up  of  the  river.  (Author's 
abstract) 
W89-05029 


ULTRASTRUCTURE  AND  PHYSICAL  CHAR- 
ACTERISTICS OF  A  DISTINCTIVE  COLLOI- 
DAL IRON  PARTICULATE  ISOLATED  FROM 
A  SMALL  EUTROPHIC  LAKE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

G.  G.  Leppard,  J.  Buffle,  R.  R.  de  Vitre,  and  D. 
Perret. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  113, 
No.  3,  p  405-424,  September  1988.  11  fig,  3  tab,  29 
ref.  Swiss  National  Foundation  Project  2.310-0.84. 

Descriptors:  "Lakes,  "Eutrophic  lakes,  "Colloids, 
"Iron,  "Physicochemical  properties,  "Phosphorus, 
"Calcium,  "Silicon,  "Aluminum,  Electron  micros- 
copy, Spectroscopy. 

An  Fe-rich  fraction  was  isolated  from  a  small 
eutrophic  lake  and  studied  on  a  particle-specific 
basis  by  transmission  electron  microscopy  (TEM) 
in  conjunction  with  energy  dispersive  spectrosco- 
py. The  limnological  context  from  which  the  Fe- 
rich  fraction  was  isolated  was  characterized  using 
a  combination  of  in  situ  probes  and  analytical 
chemistry.  An  Fe-rich  colloidal  particulate  was 
identified;  three  morphotypes  occurred,  two  of 
which  could  be  described  as  globular  and  one  of 
which  as  near-globular  in  shape.  The  size  range 
determined  by  TEM  was  0.05-0.31  microns,  with 
3/4  falling  in  the  narrow  range  of  0.05-0.13  mi- 
crons. The  latter  range  was  more  representative  of 
the  true  particle  size  distribution  than  a  distribution 
found  by  filtration  alone,  which  suggested  an  aver- 
age particle  size  >0.45  microns.  Among  the  entire 
population  of  these  colloids,  about  70%  contained 
Fe  whereas  most  of  the  remaining  30%  were  rich 
in  either  Si  or  Ca.  Amongst  the  Fe-rich  globules, 
86.5%  were  also  rich  in  P  and  Ca.  Some  evidence 
was  found  to  suggest  that  Fe/P/Ca-rich  particles 
were  occasionally  associated  with  either  Si  or  Si/ 
Al;  however,  the  major  fraction  of  these  particles 
contained  exclusively  Fe,  P  and  Ca.  These  new 


findings  are  presented  in  the  context  of  the  limno- 
logical phenomena  documented  at  the  site    (Au- 
thor's abstract) 
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MICROFLORA  AND  BACTERIAL  ORGANIC 
ACID  PRODUCTION  IN  THE  BOTTOM  SEDI- 
MENT OF  LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan)   Otsu  Hydrobiological 

Station. 

H.  Maeda,  and  A.  Kawai 

Nippon  Suisan  Gakkaishi  NSVGAF,  Vol.  54,  No. 

8,  p  1375-1383,  August  1988.  2  fig,  7  tab,  19  ref. 

Descriptors:  "Aquatic  bacteria,  "Limnology, 
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acids,  "Japan,  "Aerobic  bacteria,  "Anaerobic  bac- 
teria, Aeromonas,  Vibrio,  Clostridium,  Mesotro- 
phic  lakes,  Eutrophic  lakes,  Sulfides,  Lake  Biwa. 

The  microflora  of  the  bottom  sediments  in  the 
mesotrophic  Northern  Lake  Biwa,  Japan,  and  in 
the  eutrophic  Southern  Lake  were  investigated. 
The  organic  content  in  the  sediment  was  higher  in 
the  Southern  Lake  than  in  the  Northern  Lake, 
whereas  the  redox  potential  and  the  concentrations 
of  total  sulfides  and  organic  acids  indicated  that 
the  sediment  in  the  Northern  Lake  is  under  more 
reduced  conditions  than  that  in  the  Southern  Lake. 
In  the  sediment  of  the  Northern  Lake,  the  faculta- 
tive anaerobes  Aeromonas  and  Vibrio  were  pre- 
dominant, whereas  the  obligate  aerobe  Micrococ- 
cus was  predominant  in  the  Southern  Lake.  Clos- 
tridium was  predominant  among  the  obligate  an- 
aerobes in  both  the  Northern  and  Southern  Lakes, 
but  the  generic  composition  of  the  anaerobes  did 
not  differ  greatly  between  the  two  lakes.  The 
number  and  activity  of  organic  acid  producers 
were  larger  in  the  Northern  Lake  than  in  the 
Southern  Lake.  Many  bacteria  isolated  from  the 
sediment  produced  acetate,  formate,  butyrate,  pro- 
pionate, lactate  and  citrate.  In  these  organic  acids, 
acetate  was  produced  by  numerous  bacteria.  Or- 
ganic acids  were  produced  by  facultative  anaer- 
obes rather  than  by  obligate  anaerobes.  The  activi- 
ty of  organic  acid  production  by  facultative  anaer- 
obes in  the  Northern  Lake  did  not  decrease  even  at 
lower  temperature.  Based  on  these  results,  it  is 
considered  that  facultative  anaerobes  capable  of 
producing  organic  acids  play  a  significant  role  in 
the  accumulation  of  organic  acids  in  the  sediment 
of  the  Northern  lake.  (Author's  abstract) 
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DEPTH  VARIATIONS  IN  THE  CHEMISTRY 
OF  OGUTA  LAKE  IN  SOUTHEASTERN  NIGE- 
RIA, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Zoology. 
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Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 
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Phosphorus,  Biochemical  oxygen  demand,  Water 
depth,  Seasonal  variation. 

Monthly  changes  in  the  depth  profiles  of  some 
chemical  characteristics  were  studied  for  Oguta 
Lake,  the  largest  natural  lake  in  southeastern  Nige- 
ria. The  investigations  were  conducted  from  May 
1982  to  April  1983.  Hydrogen  ion  concentration, 
salinity  and  alkalinity  did  not  show  significant  vari- 
ations with  depth.  Nitrate-N  showed  no  definite 
pattern  but  in  February,  October  and  November, 
distinct  metalimnetic  nitrate  maxima  occurred. 
Silica  was  approximately  homogeneously  distribut- 
ed with  slight  negative  heterograde  curve  in  Feb- 
ruary and  October.  Total  P  levels  were  relatively 
lower  in  the  bottom  water  but  the  most  distinct 
discontinuity  occurred  in  November  when  a  meta- 
limnetic maximum  co-occurred  with  a  nitrate-N 
maximum.  Dissolved  oxygen  concentration 
showed  a  consistent  clinograde  profile  typical  of 
thermally  stratified  eutrophic  waters.  Biochemical 
oxygen  demand  values  followed  the  dissolved 
oxygen  pattern  very  closely.  (Author's  abstract) 
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SPECIES  RICHNESS  OF  AQUATIC  MACRO- 
PHYTE  COMMUNITIES  IN  CENTRAL 
CANADA, 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology. 
E.  Pip. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 
2,  p  159-165,  December  1987.  3  tab,  25  ref. 

Descriptors:  *Macrophytes,  *Species  diversity, 
*Rivers,  "Lakes,  "Streams,  "Population  density, 
"Ponds,  "Chemical  properties,  Alkalinity,  Phos- 
phorus, Dissolved  solids,  Chlorides,  Nitrates,  Sul- 
fates, Hydrogen  ion  concentration,  Canada. 

Aquatic  macrophyte  species  richness  (SR)  was  ex- 
amined at  430  sites  in  the  central  Canadian  region 
in  relation  to  water  body  type,  bottom  substrate 
and  8  water  chemistry  parameters.  SR  was  highest 
in  rivers  and  lakes,  intermediate  in  creeks,  and 
lowest  in  ponds.  The  highest  values  occurred 
where  granite  bedrock,  highly  organic  substrates 
or  sand  predominated.  SR  was  significantly  in- 
versely correlated  in  the  study  area  as  a  whole 
with  7  of  the  water  chemistry  parameters;  of  these, 
total  alkalinity  was  the  most  important.  However, 
the  relative  importance  of  the  respective  param- 
eters differed  for  various  water  body  types.  The 
relationship  between  SR  and  P  was  positive  in 
ponds,  but  negative  for  all  other  water  body  types. 
Stepwise  multiple  regression  analysis  identified  P, 
total  alkalinity  and  dissolved  organic  matter  as 
important  factors  in  ponds;  sulfate,  total  alkalinity 
and  chloride  in  lakes,  and  sulfate  and  P  in  lotic 
habitats.  Log  transformations  improved  the  corre- 
lations for  some  variables.  However,  the  water 
chemistry  parameters  examined  accounted  for  less 
than  half  of  the  total  variability  in  SR.  SR  appar- 
ently depends  on  many  different  factors,  including 
surface  area  and  bottom  type,  whose  relative  con- 
tributions vary  with  situation.  (Author's  abstract) 
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PLANT  BIOMASS  AND  NUTRIENT  LEVELS 
OF  A  TROPICAL  MACROPHYTE  (CYPERUS 
PAPYRUS  L.)  RECEIVING  DOMESTIC 
WASTEWATER, 

Dar  es  Salaam  Univ.  (Tanzania).  Dept.  of  Zoology 

and  Marine  Biology. 
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CHIRONOMIDS  AS  WATER  QUALITY  INDI- 
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Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
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THEORETICAL  ANALYSIS  OF  SEEPAGE 
FLOW  OF  THE  CONFINED  GROUNDWATER 
INTO  THE  LAKE  BOTTOM  WITH  A  GENTLE 
SLOPE, 

Nara  Univ.  of  Education  (Japan).  Dept.  of  Earth 

Science. 
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STUDIES  ON  SOME  LIMNOLOGICAL  VARIA- 
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Phosphorus,  Regression  analysis,  Phytoplankton, 
Seston,  Species  diversity,  Nepal. 

Some  limnological  variables  were  investigated  and 
analyzed  in  Phewa,  Begnas  and  Rupa  Lakes  of 
Nepal  in  the  late-monsoon  and  dry  seasons.  From 
the  data  on  the  levels  of  total  nitrogen,  total  phos- 
phorus, Chlorophyll  a,  and  phytoplankton  primary 
productivity,  Phewa  Lake  seemed  to  be  meso- 
eutrophic,  and  Begnas  and  Rupa  Lakes  to  be  eutro- 
phic. The  gradient  of  the  regression  line  of  particu- 
late carbon  on  Chlorophyll  a  ranged  from  42.1  to 
71.4  and  suggested  that  phytoplankton  in  the  inves- 
tigated lakes  had  a  moderately  high  or  high  rela- 
tive growth  rate.  In  comparing  the  C:N:P  ratios  of 
the  seston  with  the  Redfield  Ratio  and  other  data 
on  phytoplankton  chemical  ratios,  all  the  lakes 
appear  to  be  phosphorus-limited.  Variation  of  spe- 
cies diversity  of  phytoplankton  was  great  between 
both  the  seasons  in  each  lake  and  tended  to  depend 
mainly  on  the  share  of  the  predominant  species, 
Microcystis  aeruginosa,  in  total  cell  number  in 
Phewa  and  Begnas  Lakes,  and  on  that  of  Tabellaria 
fenestrata  in  Rupa  Lake.  The  similarity  index  of 
phytoplankton  indicated  that  phytoplankton  in 
Phewa  Lake  were  similar  to  those  in  Begnas  Lake 
but  not  to  those  in  Rupa  Lake.  (Author's  abstract) 
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INFLUENCE  OF  PRECIPITATION  ON  DE- 
VELOPMENT OF  THE  DENITRIFICATION 
PROCESS  IN  LAKE  FUKAMI-IKE, 
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No.   2,  p  87-92,  April    1988.   5  fig,   1   tab,  9  ref. 
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Denitrifying  activity  in  Lake  Fukami-ike  emerged 
early  in  April  1986  as  well  as  in  1985.  In  contrast 
to  1985,  owing  to  the  depletion  of  nitrate,  denitri- 
fying activity  in  1986  did  not  develop  after  early 
May,  when  its  mean  and  maximum  value  were 
0.033  and  0.155  microg-at  N/L/day  respectively. 
On  the  other  hand,  the  denitrifying  bacterial  popu- 
lation in  the  lake  grew  slowly  from  April  (3  cells/ 
ml)  to  June  (19  cells/ml).  The  maximum  popula- 
tion level  was  only  one-fourth  of  that  in  1985.  The 
difference  in  the  development  of  the  denitrification 
process  between  1985  and  1986  is  discussed  mainly 
in  terms  of  the  supply  of  nitrate  through  precipita- 
tion and  runoff.  From  analysis  of  the  correlation 
between  precipitation  at  Anan  Observatory  and 
N03(-)  concentration  in  Lake  Fukami-ike,  it  is 
concluded  that  precipitation  during  late  February 
to  early  March  determined  the  nitrate  level  in  the 
vernal  circulation  period  of  the  lake,  and  it  is 
suggested  that  the  nitrate  level  affected  the  extent 
of  initial  development  of  the  denitrification  in  the 
lake.  Moreover,  N03(-)  in  the  lake  was  almost 
completely  depleted  during  the  long  drought  from 
20  May  to  15  June  1986,  and  in  situ  denitrifying 
activity  was  also  almost  completely  suppressed. 
Under  these  circumstances,  the  dependence  of  den- 
itrifying activity  on  the  precipitation  was  shown 
by  a  correlation  between  maximum  denitrifying 
activity  and  the  amount  of  the  precipitation  during 
the  preceding  20  days.  (Author's  abstract) 
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PH  DEPENDENCE  OF  PHOSPHATASE  AC- 
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The  pH  dependence  of  phosphatase  activity  in  lake 
water  was  investigated   in   eight   Japanese   lakes. 


Lakes — Group  2H 

Lakes  Akanuma,  Rurinuma,  and  Bisyamonnuma 
were  classified  as  acidotrophic  and  were  high  in 
S04(-2)  and  Cl(-).  Lakes  Shibuike,  Nagaike,  and 
Ichinuma  were  classified  as  dystrophic  and  con- 
taining much  total  organic  carbon  (TOC),  while 
Lakes  Shinseiko  and  Ashinoko  were  both  regarded 
as  harmonic  lakes.  The  phosphatase  activities  of 
Lakes  Akanuma  (pH  3.9),  Rurinuma  (pH  4.5),  Shi- 
buike (pH  4.5)  and  Nagaike  (ph  5.6)  were  high 
under  acidic  conditions  (pH  5-6),  but  low  under 
alkaline  conditions  (>pH  8).  The  enzyme  activity 
of  Lake  Bisyamonnuma  (pH  5.7)  was  high  under 
alkaline  conditions,  while  that  of  Lakes  Ichinuma 
(pH  6.2),  Shinseiko  (pH  7.3)  and  Ashinoko  (pH 
7.3)  was  high  under  both  acidic  and  alkaline  condi- 
tions. Thus  the  phosphatase  activity  of  these  lakes 
was  closely  related  to  pH  rather  than  components 
dissolved  in  the  water.  The  phosphatase  collected 
in  the  water  and  that  in  homogenates  of  plankton 
from  Lakes  Shibuike  and  Shinseiko  were  fraction- 
ated by  gel  chromatography.  Several  phosphatases 
with  various  molecular  weights  (50,000-270,000) 
were  observed  under  acidic  conditions  in  a  plank- 
ton homogenate  from  Lake  Shibuike.  The  molecu- 
lar weight  of  the  main  dissolved  phosphatase  was 
180,000.  In  a  water  sample  from  Lake  Shinseiko 
the  molecular  weight  of  the  main  soluble  phospha- 
tase with  activity  under  alkaline  conditions  was 
180,000.  This  value  corresponded  to  the  molecular 
weight  of  the  main  phosphatase  in  the  homogenate 
of  plankton  collected  from  the  lake.  (Author's  ab- 
stract) 
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Composition  and  abundance  of  zoobenthos  in  the 
profundal  zone  of  Lake  Oze-numa  were  studied  at 
two  sites,  Lake  Center  and  Off  Nushiri,  from  May 
to  September  1986.  Among  the  eight  taxa  record- 
ed, three  species  (Tubifex  sp.,  Limnodrilus  hoff- 
meisteri,  and  Chironomus  sp.)  accounted  for  more 
than  95.5%  of  the  macrobenthos  in  number.  Spe- 
cies diversity,  density,  and  biomass  of  macro- 
benthos  were  lower  at  Lake  Center  (8.8  meters 
deep  in  average)  than  those  of  Off  Nushiri  (6.8 
meters).  Oxygen  content  was  probably  an  impor- 
tant factor  in  these  differences  between  the  sites. 
At  Off  Nushiri,  Tubifex  sp.  and  L.  hoffmeisteri 
reproduced  throughout  the  study  period  but  with 
low  proportions;  pupae  of  Chironomus  sp.  were 
found  only  in  late  June.  (Author's  abstract) 
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ISOTOPIC   CHARACTERIZATION    OF   LAKE 
KIZAKI  AND  LAKE  SUWA, 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

In  situ  light  measurement  were  made  in  a  turbid 
Australian  reservoir  and  were  used  to  obtain  infol 
mation  on  inherent  and  apparent  optical  properties 
The  average  vertical  attenuation  coefficient  varied 
from  1.1  to  4.6  In  units/m.  During  three  periods 

the  variation  in  the  average  vertical  attenua I 

coefficient  correlated  with  changes  in  Chlorophyll 
a  (Chi  a)  concentration  and  specific  attenuation 
coefficients  of  0.013,  0.014  and  0.022  sq  m/mg  Chi 
a  were  calculated.  Chlorophyll-specific  diffuse  ab- 
sorption coefficients  for  these  periods  were  0.012, 
0.013  and  0.017  sq  m/mg  Chi  a  and  only  varied 
significantly  from  estimates  of  the  specific  attenu- 
ation coefficient  in  the  period  when  scattering  was 
intense.  Absorption  coefficients  and  scattering  co- 
efficients calculated  for  the  mid-point  of  the  eu- 
photic  zone  ranged  between  0.45  and  2.9/m  and 
3  5-52.0/m  respectively.  Chlorophyll-specific  ab- 
sorption coefficients  of  0.005,  0.006  and  0.007  sq 
m/mg  Chi  a  and  scattering  coefficients  of  0.05, 
0.09  and  0.191  sq  m/mg  Chi  a  were  measured 
during  the  three  periods.  The  high  scattering  coef- 
ficient value  occurred  when  gas-vacuolate  cyano- 
bacteria  were  dominant.  Algal  photosynthesis  and 
light  absorption  were  related  through  the  maxi- 
mum quantum  yield  which  varied  between  0.019 
and  0.11  mol  C/Einstein  while  average  quantum 
yields  varied  between  0.006  and  0.024  with  a  mean 
of  0.013  mol  C/Einstein.  A  comparison  of  changes 
in  the  mean  irradiance  of  the  mixed  zone  and 
chlorophyll  concentration  indicated  that  growth 
was  light-limited  below  0.04-0.05  Einsteins  ab- 
sorbed /mg  Chi  a/day.  (Author's  abstract) 
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The  vertical  distribution,  biomass  concentrations 
and    growth    rates    of   autotrophic    picoplankton 
(APP)    were    investigated    during    the    growing 
season  (March-October)  in  Lake  Constance  at  dif- 
ferent depths.   Cell  numbers  determined  by   epi- 
fluorescence  microscopy  varied  between  1000  and 
160,000  cells/ml  depending  on  season  and  water 
depth.     Highest    concentrations    were    recorded 
above  the  thermocline  in  late  summer.  Numerical- 
ly, APP  consisted  almost  exclusively  of  chroococ- 
coid  cyanobacteria.  During  lake  stratification  sev- 
eral peaks  of  biomass  concentrations  occurred  in 
epilimnetic  waters  at  intervals  of  6-8  weeks.  In-situ 
experiments  using  a  dilution  technique  and  dialysis 
bags  revealed  that  during  summer  APP  population 
dynamics    were    primarily    driven    by    combined 
changes  of  their  growth  and  grazing  rates,  whereas 
temperature  is  less  important.  Gross  growth  rates 
varied  between  0.006  and  0.051 /hour,  grazing  rates 
between  0.002  and  0.053/hour.  On  average  APP 
production  was  completely  removed  by  grazing 
within  the  microbial  community.  Ciliates,  hetero- 
trophic nanoflagellates  and  rotifers  have  been  iden- 
tified as  the  major  consumers  of  APP  cells.  APP 
biomass  is  small  compared  to  larger  phytoplank- 
ton,  ranging  from  1  to  5%  of  total  phytoplankton 
biovolume.   Due  to  its  high  gross  growth   rates, 
which  are  on  the  same  level  as  those  of  free-living 
pelagic  bacteria,  APP  contributes  slightly  more  to 
overall   primary   production   with   maximum   per- 
centages of  approximately    15%   in  late  summer. 
(Author's  abstract) 
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Strategies  of  development  adopted  by  species 
during  succession  is  related  to  the  metabolism  and 
structure  of  phytoplankton  communities  during 
seasonal  periodicity.  Two  trophically  different 
lakes  each  demonstrate  a  different  degree  of  the 
ecological  succession,  which  prescribes  an  increas- 
ingly complex  taxocenose.  In  oligomesotrophic 
Lake  Pavin  the  autogenic  succession  lasts  from 
spring  overturn  until  mid-summer.  In  eutrophic 
Lake  Aydat  the  autogenic  succession  is  strictly 
limited  to  spring.  The  seasonal  changes  of  the 
community  productivity,  turnover  rate  and  adeny- 
late energy  charge  confirm  the  hypothesis  ot  a 
change  of  the  'metabolic  orientation'  of  phyto- 
plankton cells  during  seasonal  succession.  The  au- 
togenic succession  represents  the  progression  from 
a  growth-oriented  strategy  to  an  equilibrium-ori- 
ented one.  (Author's  abstract) 
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I  he  availability  of  six  organic  phosphorus  sub- 
strates (OPS)  to  serve  as  sources  of  this  nutrient 
for  natural  populations  of  phytoplanktonic  algae 
and  bacteria  was  tested  by  measuring  the  degree  to 
which  the  organic  substrates  decreased  uptake  of 
orthophosphate.  When  added  to  samples  of  Lake 
Kinneret  water,  six  organophosphorus  compounds 
usually  lowered  the  amount  of  orthophosphate 
taken  up  by  microplankton  retained  on  0.2-microm 
filters  In  contrast,  OPS  addition  generally  stimu- 
lated orthophosphate  uptake  into  the  mainly  algal 
fraction  (>3  microm),  indicating  that  the  bacteria 
were  mostly  responsible  for  utilizing  OPS.  The 
sparing  effect  of  OPS  addition  on  orthophosphate 
uptake  was  very  fast,  suggesting  that  the  microor- 
ganisms possessed  constitutive  or  rapidly  induced 
enzyme  systems  to  exploit  the  OPS.  The  results  of 
this  study  indicate  that  a  significant  flux  of  phos- 
phorus may  pass  via  dissolved  organic  phosphorus 
into  microbiota,  especially  bacteria,  in  some  aquat- 
ic systems.  (Author's  abstract) 
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Oxygen-  and  carbon- 1 4-based  primary  production 
estimates  from  9-16  hours  in  vitro  incubations  were 
compared  in  lakes  Huron  and  Michigan.  For  sur- 
face   mixing    layer   comparisons,    gross   02/C-14 
photosynthetic  quotients  (gross  PQ)  averaged  2.2, 
and  net  02/C-14  photosynthetic  quotients  (net  PQ) 
averaged   1.4.  The  mean  gross  PQ  is  consistent 
with  a  theoretical  PQ  based  on  the  C02  and  N03 
assimilation  ratio.  However,  within  the  deep  chlo- 
rophyll layer,  gross  PQ  and  net  PQ  averaged  4.9 
and   2.8  respectively.   These  higher   values  were 
likely  due  to  excess  N03  reduction  at  the  expense 
of  C02  uptake.  Thus,   during  short  experiments 
under  low  light  conditions,  oxygen  evolution  and 
C02  uptake  may  not  be  tightly  coupled.  In  vitro 
and  in  situ  02-based  production  estimates  were 
compared  in  four  diurnal  (dawn  to  dusk)  experi- 
ments in  Lake  Huron.  In  situ  production  estimates 
were  determined  by  measuring  water-mass  oxygen 
changes  and  oxygen  transfer  across  the  air-water 
interface.   In  situ   production  estimates  were  ap- 
proximately twice  in  vitro  production  estimates  for 
both  surface  mixing  layer  and  deep  chlorophyll 
layer  comparisons.  The  difference  between  esti- 
mates was  attributable  to  containment  effects  mani- 
fest in  13-16  h  bottle  incubations.  Short-term  (1-2 
h)  in  vitro  production  was  also  compared  to  diur- 
nal in  vitro  production.  Rates  of  short-term  pro- 
duction were  approximately  16  times  higher  than 
rates  of  diurnal  production,  suggesting  that  short- 
term  in  vitro  production  experiments  may  provide 
reasonable  estimates  of  in  situ  primary  production. 
(Author's  abstract) 
W89-05077 


SEASONAL  SUCCESSION  AND  STRATEGIES 
CM  PHYTOPLANKTON  DEVELOPMENT  IN 
TWO  LAKES  OF  DIIIERENT  TROPHIC 
SI  ATES, 

Clermont-I-crrand-2  Univ.,  Aubicre  (Prance).  Lab. 

de  Zoologie 

C  Amblard 

Journal  of  Plankton   Research  JPLRD9,  Vol.    10, 
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ABUNDANCE  AND  DISTRIBUTION  OF  BAC- 
TERIOPLANKTON  IN  THE  GAMBIA  RIVER, 
WEST  AFRICA, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 
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Bacterioplankton  from  10  oligotrophic  lakes,  rep- 
resenting a  gradient  from  clearwater  to  polyhumic, 
were  grown  in  dilution  cultures  of  sterile  filtered 
lakewater.  The  bacterial  biomass  achieved  in  the 
stationary  phase  of  the  dilution  cultures  was  posi- 
tively correlated  with  the  amount  of  both  humic 
matter  and  dissolved  organic  carbon  (DOC)  in  the 
lakes.  About  the  same  fraction  of  the  DOC  pool 
was  consumed  in  the  dilution  cultures  of  all  lakes 
(average  9.5%,  coefficient  of  variation  24%),  with 
approximately  the  same  growth  efficiency  (aver- 
age 26%,  coefficient  of  variation  28%).  Thus, 
humic  lakes  could  support  a  higher  bacterial  bio- 
mass than  clearwater  lakes  due  to  their  larger 
DOC  pools.  The  relevance  of  the  results  to  plank- 
tonic  food  webs  of  humic  and  clearwater  lakes  is 
discussed.  (Author's  abstract) 
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The  composition  of  the  benthic  fauna  in  the  four 
oligotrophic  lakes  of  the  Turkey  Lakes  Watershed 
in  Ontario  was  dependent  on  the  absence  of  fish, 
depth,  and  hypolimnetic  oxygen  concentrations, 
rather  than  the  chemical  gradient  in  the  watershed. 
Biomass  in  the  littoral  zone  was  greatest  in  the 
Ashless  upper  lake  of  the  watershed  (0.35  g/sq  m), 
dominated  by  amphipods  and  predatory  insects, 
which  replaced  fish  as  top  predators  in  the  lake. 
The  shallowest  lake  (Wishart)  had  the  lowest 
lakewide  biomass  (199  g/hectare)  and  estimated 
production  of  the  four  lakes,  in  spite  of  having  the 
greatest  algal  and  fish  production  in  the  watershed. 
The  biomass  present  below  2  meters  was  greater  in 
the  lower  two  lakes,  dominated  by  the  Chironomi- 
dae.  Little  Turkey  Lake  had  the  greatest  area 
weighted  lakewide  biomass  (843  g/hectare)  and 
estimated  production,  as  a  result  of  a  large  popula- 
tion of  Chironomus  spp.  in  the  hypolimnion. 
Batchawana  Lake,  the  upper  lake  in  the  watershed, 
had  the  lowest  benthic  populations  due  to  severe 
oxygen  depletion  in  the  hypolimnion.  (See  W89- 
05082  thru  W89-05092  and  W89-05094  thru  W89- 
05101)  (Author's  abstract) 
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This  review  considers  wetlands  as  they  occur  in 
nature,  first  discussing  common  properties,  and 
then   distinguishing   different    varieties.    Wetlands 


Lakes — Group  2H 

discussed  lack  extensive  open  water  spaces  or  large 
areas  of  bare  sands  and  mudflats,  and  are  mostly 
vegetated.  The  water  logged  wetland  environment 
severely  limits  the  number  of  plant  species.  Other 
factors,  like  high  salinity,  abundant  or  very  poor 
supply  of  plant  nutrients,  may  further  reduce  the 
possibilities.  Often  the  vegetation  is  dominated  by 
only  a  few  but  highly  typical  species.  The  follow- 
ing main  types  of  wetlands  are  considered:  swamp 
forests;  reedlands  and  wet  grasslands;  highmoor 
bogs:  and  salt  marshes.  The  general  features  of 
wetlands,  and  their  botanical  and  zoological  as- 
pects have  been  extensively  studied.  The  knowl- 
edge about  the  hydrology  of  wetlands,  however,  is 
scanty.  More  studies  have  been  made  on  the  hy- 
drology of  nature  reserves.  Interest  in  wetland 
hydrology  is  obviously  rising  as  such  areas  become 
scarcer.  Our  present  knowledge  of  the  hydrology 
of  wetlands  is  insufficient  as  a  base  to  make  the 
right  decisions  on  how  to  preserve  threatened  wet- 
lands. (Author's  abstract) 
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Rich  fen,  a  type  of  wetland  characterized  by  calci- 
phyte  species,  is  strictly  related  to  high  groundwat- 
er levels  with  high  contents  of  calcium  and  bicar- 
bonate ions  in  the  soil  water.  Rich  fen  is  threatened 
by  changes  in  the  water  management  of  surround- 
ing areas.  With  a  view  to  preserve  suitable  condi- 
tions for  rich  fen  conservation  by  water  manage- 
ment, hydrochemistry  of  a  small  rich  fen  was 
studied  in  relation  to  its  hydrology.  In  order  to 
know  whether  high  groundwater  levels  are  main- 
tained by  impeded  drainage  or  seepage  of  ground- 
water from  the  aquifer,  water  balances  have  been 
calculated.  Chemical  balances  have  been  made  to 
decide  whether  calcium  bicarbonate  ions  originate 
from  local  on-site  sources  or  from  weathering 
processes  in  the  aquifer  and  subsequent  seepage  to 
the  fen.  Vegetation  development  of  rich  fen  ap- 
peared to  be  conditioned  by  upward  seepage  of 
groundwater  having  a  low  redox  status  and  con- 
taining high  contents  of  calcium  and  bicarbonate 
ions.  Rich  fen  is  capable  of  retaining  calcium  ions 
in  its  topsoil  only  if  the  redox  status  can  be  main- 
tained on  a  level  that  prevents  pyrite  oxidation. 
Conservation  of  rich  fen  must  include  regional 
water  management  to  prevent  hydraulic  heads  in 
the  aquifer  to  fail  to  such  a  level  that  no  seepage 
can  take  place.  Local  water  management  should  be 
directed  to  decrease  drainage  in  combination  with 
stimulating  surface  runoff.  (Author's  abstract) 
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An  overview  is  given  to  the  state  of  highmoor 
regeneration  in  Lower  Saxony,  Federal  Republic 
of  Germany.  Actions  of  rewetting  and/or  mainte- 
nance were  taken  in  about  70  bogs.  Among  these, 
there  are  six  field  trials,  which  have  been  investi- 
gated since  1974  by  the  Soil  Technology  Institute 
in  Bremen  to  their  peat  qualities,  hydrology  and 
vegetation.  In  1985  the  amplitude  of  the  perched 
water  table  in  some  of  these  reserves  was  less  than 
0.18  m.  The  results  of  the  ecological  succession  in 
the  Lichtenmoor  show  that  such  small  amplitudes 
create  favorable  conditions  for  further  regenera- 
tion. Rewetted  raised  bogs  should  be  separated 
from  agricultural  and  forest  areas  by  buffer  zones 
and  integrated  into  man-made  semi-natural  land- 
scape. The  minimum  size  of  a  rewetted  area  and  its 
surrounding  protection  zones  cannot  be  given  yet. 
Furthermore  there  is  need  of  more  research  work 
to  determine  seepage  and  evapotranspiration  of 
rewetted  bog  areas.  (Author's  abstract) 
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Descriptors:  ""Hydrology,  *Wetlands,  *The  Neth- 
erlands, "Vegetation  effects,  *Polders,  *Water 
table  decline,  Conservation,  Drainage  effects,  Infil- 
tration, Calcium,  Bicarbonates,  Water  quality. 

The  Naardermeer  is  a  polder  located  in  the  central 
Netherlands  at  the  foot  of  a  sandy  ice-pushed 
ridge.  It  has  been  put  on  the  list  of  internationally 
important  wetlands.  During  the  last  decades  the 
water  levels  in  the  Naardermeer  have  become 
steadily  lower  due  to  increasing  groundwater  ex- 
tractions in  the  hill  ridge  and  lowering  of  the  water 
levels  in  the  adjacent  polders.  In  1985  a  survey  was 
started  to  establish  the  relation  between  hydrology 
and  the  occurrence  of  plant  species  in  the  Naarder- 
meer. The  hydrological  data  shows  that  water 
quantity  and  quality  in  the  Naardermeer  are 
strongly  influenced  by  the  surrounding  area.  In  the 
area  a  clear  relationship  exists  between  the  pattern 
of  hydrological  attributes  and  the  vegetation  pat- 
tern in  reed  marshes.  Vegetations  related  to  the 
quality  of  rain  water  occur  in  a  random  pattern  in 
the  Naardermeer.  Vegetations  related  to  water  rich 
in  calcium  and  bicarbonate  occur  in  the  seepage 
area  where  they  are  supplied  directly  by  ground- 
water of  the  calcium-bicarbonate  type.  This  study 
illustrates  the  importance  of  hydrological  informa- 
tion for  the  conservation  of  nature  in  wetlands. 
The  impact  of  both  internal  and  external  (upstream 
and  even  downstream)  processes  has  to  be  consid- 
ered. (Author's  abstract) 
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ria. 

The  cycling  of  nitrogen  and  phosphorus  within  the 
plankton  is  a  basic  process  in  aquatic  systems 
which  determines  their  fertility  and  productivity 
Measured  directly  with  isotopes,  the  uptake  and 
regeneration  of  ammonium  and  phosphate  are 
community  properties,  but  little  is  known  of  the 
organisms  responsible  for  the  computed  rates.  Phy- 
toplankton,  as  primary  producer,  must  consume  at 
least  some  of  the  ammonium  and  phosphate,  the 
role  of  heterotrophic  immobilization  by  bacteria  or 
other  organisms  is  not  generally  known.  Even  less 
is  known  of  the  organisms  which  regenerate  nitro- 
gen and  phosphorus.  The  activity  of  planktonic 
size  fractions  in  a  tropical  lake  near  the  Amazon 
River  was  examined  as  part  of  a  general  investiga- 
tion of  the  biogeochemistry  of  floodplains.  Recy- 
cling within  the  plankton  of  this  lake  is  the  most 
important  process  supplying  nitrogen  and  phos- 
phorus for  primary  producers.  Size  fractionation  of 
the  plankton  was  used  to  attempt  to  separate  differ- 
ent groups  of  organisms  and  to  measure  the  rates 
of  nitrogen  and  phosphorus  cycling  within  each 
size  fraction.  Most  of  the  phytoplankton  were  ex- 
cluded from  the  smaller  fractions.  Regeneration  of 
ammonium  in  Lake  Calado  appears  to  occur  pre- 
dominantly by  heterotrophic  plankters  less  than  20 
micrometers.  A  large  fraction  occurs  in  the  less 
than  3  micrometers,  largely  heterotrophic,  size 
fraction  of  the  plankton.  More  than  half  of  the 
phosphorus  uptake  and  10  to  50  %  of  the  ammoni- 
um uptake  appears  to  be  due  to  heterotrophic 
bacteria-sized  organisms,  and  about  one  half  of  the 
ammonium  regeneration  appears  to  occur  in  the 
same  fraction.  (Davis-PTT) 
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The  decomposition  of  dead  plant  material  is  impor- 
tant in  the  nutrient  budget  of  aquatic  and  terrestrial 
ecosystems.  The  forest  floor  of  the  floodplain  of 
the  middle  Amazon  is  usually  flooded  every  year 
for  several  months  due  to  large  seasonal  fluctua- 
tions in  river  level.  There,  long  term  submergence 
of  forest  litter  is  a  common  phenomenon.  A  total 
of  4000  g  of  fresh  leaves  (corresponding  to  1300  g 
dry)  of  P.  munguba,  a  common  tree  of  the  varzea 
forest,  was  exposed  for  about  four  months  to  700 
liters  ground  water  in  a  tank  kept  between  27  and 
30  C.  The  water  was  not  aerated  during  the  study 
period  and  was  kept  in  the  dark,  suppressing  pri- 
mary production  and  thus  excluding  its  impact  on 
cycling.  After  five  days  of  exposure  in  water  the 
leaves  had  lost  15%  of  their  initial  biomass  and 
after  twelve  weeks  the  loss  was  50%.  At  the  end  of 
the  study  period  40%  of  the  original  leaf  mass 
remained.  Oxygen  content  abruptly  decreased  to 
zero,  and  was  followed  by  a  long  term  period  of 
anaerobic  conditions,  a  phenomenon  frequently  ob- 
served in  Amazonian  flood  plains  during  rising  and 
high  water  level.  At  the  beginning  of  the  experi- 
ment, specific  conductance  of  the  water  increased 
very  rapidly,  indicating  a  high  leaching  rate  for  the 
electrolytes.  The  electrolyte  content  of  the  water 
then  increased  more  slowly,  and  after  about  13 
weeks,  value  of  specific  conductance  had  stabi- 
lized. During  leaf  decomposition,  acidic,  oxygen 
rich,  and  electrolyte  poor  water  had  changed  to  an 
oxygen  free,  electrolyte  rich,  neutral  and,  well 
buffered  water.  It  is  concluded  that  tree  leaves  can 
contribute  considerable  amounts  of  dissolved  bioe- 
lements  to  the  water  in  the  Amazonian  floodplain. 
(Davis-PTT) 
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The  mid-summer  relationships  between  chloro- 
phyll-a  and  nutrient  levels,  morphometry  and  cli- 
matic characteristics  were  studied  in  103  Argentin- 
ian lakes  and  reservoirs.  Surface  waters  were  sam- 
pled by  the  National  Institute  of  Fisheries  and  the 
Chubut  Province  during  the  summers  of  1984, 
1985,  and  1986.  The  total  set  includes  lakes  and 
reservoirs  on  the  Patagonian  Plateau  and  Patagoni- 
an  Andes  Mountains,  ponds  and  very  shallow  lakes 
on  the  Pampa  Plain  and  reservoirs  and  ponds  in  the 
Central-West  and  North-West  regions  of  Argenti- 
na. The  deepest  lakes  are  located  on  the  Patagoni- 
an Andes  Region.  Their  chlorphyll-a  levels  were 
below  1.0  mg/cu  m.  Patagonian  Plateau  lakes  are 
shallower  and  their  total  dissolved  solids  level 
higher  than  those  on  the  Patagonian  Andes  Moun- 
tain. Chlorophyll-a  levels  ranged  from  1.0  to  80 
mg/cu  m.  The  shallow  lakes  on  the  Pampa  Plain 
have  chlorophyll-a  levels  as  high  as  400  mg/cu  m. 
On  the  Central-West  Region,  near  the  Andes 
Mountains,  chlorophyll-a  ranged  from  1.0  to  13 
mg/cu  m  and  on  the  North-West  Region  chloro- 
phyll-a levels  were  between  1.0  and  218  mg/cu  m. 
Most  of  the  Patagonian  Andes  Lakes  had  total 
nitrogen:total  phosphorus  ratios  above  80  and  most 
of  the  Pampa  lakes  had  ratios  between  10  and  100. 
There  were  significant  relationships  between 
chlorphyll-a  and  midsummer  surface  total  alkalini- 
ty and  total  dissolved  solids.  There  was  no  rela- 
tionship between  lake  surface  area  and  chloro- 
phyll-a. Mean  average  temperature  increased  the 
explained  variance  in  2  and  7%  in  unstratified  and 
stratified  lakes  respectively  and  average  mean 
depth  did  not  explain  the  residual  variance  in  the 
unstratified  group.  The  following  properties  are 
tabulated  for  the  103  lakes  and  reservoirs  studied: 
area,  depth,  elevation,  latitude,  mean  air  tempera- 
ture, Secchi  dish  transparency,  total  phosphorus, 
total  organic  nitrogen  and  total  chlorophyll-a. 
(Davis-PTT) 
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mental  factors,  Limiting  nutrients,  Nitrogen,  Phos- 
phorus. 

Lake  Tahoe  is  a  large  (400  sq  km  surface  area), 
deep  (505  meters  maximum,  313  meters  mean 
depth)  lake.  The  watershed  is  small  (1.6:1  ratio  of 
drainage  basin  to  lake  surface  area)  and  consists 
primarily  of  nutrient  poor  soils  which  overlie  gra- 
nitic bedrock.  Because  of  these  watershed  charac- 
teristics and  the  morphometry  of  the  lake,  Lake 
Tahoe  has  been  ultraoligotrophic  for  thousands  of 
years.  The  unusual  features  of  this  lake  provide  a 
rigorous  test  for  the  generality  of  the  rho-  and  K- 
selection  concept.  Rho  refers  to  the  intrinsic  rate 
of  increase,  and  rho-selected  organisms  are  small, 
fast-growing,  short-lived  and  opportunistic  species 
which  rapidly  occupy  resource-rich  areas.  K  refers 
to  the  carrying  capacity,  and  K-selected  organisms 
are  the  larger,  slow-growing,  long-lived  and  highly 
competitive  species  which  use  limiting  resources 
efficiently.  Data  collected  during  a  1984-85  study 
were  examined  to  test  whether  phytoplankton  sea- 
sonality in  Lake  Tahoe  agrees  with  the  concept  of 
rho-  and  K-selection.  Several  factors  are  generally 
consistent  with  this  concept  during  the  spring  and 
summer:  increasing  water  column  stability,  re- 
duced nutrient  concentrations,  declining  primary 
productivity  and  specific  growth  rate,  and  a  shift 
from  smaller  short-lived  cells  to  larger  and  more 
persistent  forms.  The  most  striking  difference  of 
this  lake  is  its  muted  seasonality,  which  may  be 
caused  by  some  combination  of  the  following  fac- 
tors: low  nitrogen  and  phosphorus  loadings  and 
lack  of  silica  depletion,  unusual  depth,  and  relative- 
ly low  grazing  pressure.  If  cultural  eutrophication 
of  this  lake  continues,  the  rate  of  seasonal  succes- 
sion will  probably  increase  and  become  more  typi- 
cal for  a  north  temperate  lake.  (Davis-PTT) 
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Seasonal  succession  of  phytoplankton,  often  in  re- 
peated patterns,  is  a  characteristic  of  almost  all 
lakes.  The  growth  related  factors  most  often  con- 
sidered are  light,  nutrients  and  temperature;  the 
loss  related  factors  include  grazing  and  sinking. 
The  possible  integration  of  effects  that  increase  or 
decrease  mortality  factors  and  hence  affect  the 
abilities  of  species  to  use  potentially  limiting  re- 
sources within  the  phytoplankton  community  is 
presented  as  four  propositions.  Proposition  one 
states  that  species  of  phytoplankton  have  different 
resource  requirements.  Species  can  be  ranked  by 
objective  criteria  as  to  their  abilities  to  grow  under 
limitation  by  particular  resources.  Proposition  two 
states  that  phytoplankton  species  can  exhibit  trade- 
offs in  the  ability  to  use  limiting  resources  and 
therefore  can  be  ranked  for  competitive  ability 
along  resource  ratio  gradients.  The  third  proposi- 
tion states  that  phytoplankton  communities  grow- 
ing at  different  overall  turnover  rates  are  com- 
posed primarily  of  species  with  different  life  histo- 
ry characteristics.  The  characteristics  of  freshwa- 
ter phytoplankton  that  grow  at  a  low  rate  are: 
large,  herbivore  defenses,  large  storage  capacity, 
and  supplemental  feeding  strategies;  examples  in- 
clude desmids,  colonial  bluegreens,  large  flagel- 
lates, and  large  diatoms.  Characteristics  of  fresh- 
water phytoplankton  growing  at  a  high  rate  in- 
clude: small,  easily  eaten,  uptake  ability  maximized, 
and  no  exotic  requirements;  examples  include  small 
greens,  coccoid  bluegreens,  small  flagellates,  and 
small  centric  diatoms.  Proposition  four  states  that 
different  phytoplankton  species  within  a  communi- 
ty can  have  simultaneously  different  net  turnover 
rates.  This  is  the  reason  behind  phytoplankton 
seasonal  succession.  During  succession,  turnover 
rate  can  change  depending  on  water  motion, 
degree  of  herbivory,  and  degree  of  resource  limita- 
tion. (Davis-PTT) 
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Seasonal  succession  refers  to  the  frequent  and  con- 
spicuous temporal  changes  in  the  relative  abun- 
dance and  dominance  of  species  comprising  natural 
assemblages.  Seasonal  change  in  natural  phyto- 
plankton assemblages  is  best  interpreted  as  the 
interaction  between  true  successional  development 
and  intermediate  disturbance.  The  outcome  of  indi- 
vidualistic responses  to  environmental  variability 
contributes  to  the  development  of  planktonic  com- 
munities in  particular  ways.  Rho-selected  species 
tend  to  dominate  at  the  early  stages;  late  stages  are 
dominated  by  plankton  species  recognized  to  be  K- 
strategists.  Intermediate  transitions  in  community 
function,  moving  from  high  productivity  to  high 
efficiency,  from  resource  exploitation  to  resource 
conservation,  from  weak  organization  to  increased 
structural  complexity,  consistency  and  resilience  to 
environmental  change  increasingly  select  for  the 
replacement  of  rho-strategists  by  K-species.  Few 
cases  can  be  cited  where  equilibrium  conditions  are 
reached  in  natural  phytoplankton  assemblages.  It 
seems  likely  that  because  allogenic  environmental 
fluctuations,  generated  by  variability  in  wind  stress 
and  solar  heating  at  the  surface,  often  occur  at 
frequencies  ranging  between  a  few  hours  and  sev- 
eral days,  the  selective  advantage  moves  from  spe- 
cies to  species  before  any  has  had  the  opportunity 
to  replace  the  former.  Temporal  changes  in  the 
composition  of  phytoplankton  assemblages  are  not 
exclusively,  nor  even  often,  attributable  to  the  out- 
come of  ecological  succession  but  rather  to  alter- 
nations between  autogenic,  equilibrium  dynamics 
and  nonequilibrium  reactions  of  the  community  to 
allogenic,  environmental  variability.  Customary 
though  it  has  become  to  refer  to  all  such  changes 
as  phytoplankton  succession,  the  case  for  the  re- 
striction of  this  term  only  to  autogenic  develop- 
ment of  the  community  is  reaffirmed.  (Davis-PTT) 
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In  Eastern  Finland,  limnology,  phytoplankton 
ecology  and  paleolimnology  of  150  lakes  have 
been  under  intensive  study.  The  naturally  acidic 
lake  Lakeenjarvi  was  selected  for  more  frequent 
sampling  during  1984.  Lakeenjarvi  is  a  small  dimic- 
tic  lake  with  a  surface  area  of  31.6  hectars,  drain- 
age area  84  hectars,  and  maximum  depth  12.0 
meters.  The  first  sampling  was  through  65  cm  ice 
on  March  28  and  the  second  sampling  was  one  day 
after  the  ice  melted,  May  10.  Epilimnion  samples 
were  collected  as  three  subsamples  per  depth  with 
0.5  meter  intervals,  from  the  surface  to  the  thermo- 
cline.  The  hypolimnion  was  sampled  one  meter 
above  the  bottom.  Thermal  stratification  was  stable 
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in  the  May  10  sampling.  Heating  of  epilimnion 
water  followed  the  air  temperature  closely.  Secchi 
disc  transparency  of  the  lake  was  least  in  the 
spring,  when  the  dark  anoxic  hypolimnion  water 
from  the  winter  stagnation  period  was  mixed  into 
the  whole  water  body.  Secchi  increased  continu- 
ously towards  midsummer  having  the  first  maxi- 
mum, 8.3  m  in  June.  The  epilimnion  remained  clear 
but  coloration  in  the  hypolimnion  increased.  Pri- 
mary production  did  not  cause  any  seasonal  pH 
variations.  Phytoplankton  biomass  had  two 
maxima,  in  the  spring  and  in  the  late  summer.  The 
total  biomass  did  not  correlate  with  any  chemical 
parameters,  total  cell  number  correlated  only  with 
inorganic  carbon,  but  chlorophyll-a  correlated 
with  water  color,  nitrogen,  phosphorus,  aluminum 
and  carbon  dioxide.  Correlations  of  different  phy- 
toplankton groups  to  chemical  parameters  were 
poor.  In  vitro  primary  production  correlated  sig- 
nificantly with  total  biomass  and  cell  number. 
(Davis-PTT) 
W89-05163 


ALGAL  CONTROL  OF  ELEMENTAL  SEDI- 
MENTARY FLUXES   IN  LAKE  CONSTANCE, 

Konstanz   Univ.   (Germany,    F.R.).    Limnological 

Inst. 

H.  H.  Stabel. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  700-706,  August  1988, 

4  fig,    17   ref.   Deutsche  Forschungsgemeinschaft 

grant  Ti  115/2-3. 

Descriptors:  "Limnology,  "Phytoplankton,  "Sedi- 
mentation, "Seasonal  variation,  "Lake  Constance, 
Algae,  Calcium  carbonate,  Primary  productivity, 
Diatoms,  Organic  carbon,  Succession. 

The  sedimentation  of  particles  in  lakes  is  a  major 
sink  for  many  elements.  The  succession  of  phyto- 
plankton populations  in  Lake  Constance  was  stud- 
ied, together  with  population  dynamics,  and  sedi- 
mentational  behavior  of  principal  diatoms.  The 
quantity  of  sedimentary  matter,  the  times  of  maxi- 
mum settling  fluxes  as  well  as  the  chemical  compo- 
sition of  the  precipitates  seem  to  be  controlled  by 
algae.  The  relationship  of  the  main  settling  phases 
of  predominant  elements  to  the  seasonality  in  the 
development  of  specific  phytoplankton  species  was 
studied  at  a  central  station  of  the  Uberlinger  See,  a 
147  meter  deep  northwestern  bight  of  mesotrophic 
Lake  Constance.  In  Lake  Constance  the  settling 
material  is  dominated  by  calcium  carbonate,  fol- 
lowed in  order  of  significance  by  diatomaceous 
silica  and  organic  matter.  The  seasonal  fluctuations 
in  the  sedimentation  rates  of  organic  carbon  were 
not  related  to  seasonal  changes  in  the  phytoplank- 
ton primary  productivity.  The  reason  for  this  dis- 
crepancy is  that  many  algal  taxa,  like  flagellates, 
dinophyceae  or  buoyant  cyanobacteria,  do  not 
settle  as  whole  cells  over  great  distances.  Rather 
they  are  grazed  by  zooplankton  or  they  deteriorate 
leaving  only  few  solid  remnants.  These  algae  are 
abundant  in  Lake  Constance.  The  formation  of 
calcium  carbonate  resulted  in  a  decrease  of  the 
strontium  content  in  the  euphotic  zone.  Allochth- 
onous  minerogenic  matter  contributed  only  little  to 
the  bulk  of  sedimentary  matter  trapped  below  the 
euphotic  zone.  There  are  also  regular  episodes  of 
organic  sedimentation  and  precipitation  of  calcite. 
The  precipitation  of  inorganic  carbon  and  calcium 
is  induced  by  the  presence  of  diatoms.  There  is  a 
group  of  elements  (Al,  Ti,  Fe,  Mn,  CI)  which  is  not 
affected  by  the  diatoms.  They  are  either  conserva- 
tive elements  or  their  settling  is  coupled  with  the 
fluxes  of  allochthonous  material.  (Davis-PTT) 
W89-05164 


RESPONSE  OF  THE  PHYTOPLANKTON 
COMMUNITY  TO  THERAPY  MEASURES  IN  A 
HIGHLY  EUTROPHIC  URBAN  LAKE 
(SCHLACHTENSEE,  BERLIN), 

For  primary  bibliographic  entry  see  Field  5G. 
W89-05165 


LONG-TERM  DYNAMICS  OF  PLANKTON 
COMMUNITIES  IN  LAGO  MAGGIORE  (N. 
ITALY), 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 
For  primary  bibliographic  entry  see  Field  5G. 
W89-05166 


PATTERNS  OF  TEMPORAL  VARIATION  IN 
LAKE  TITICACA,  A  HIGH  ALTITUDE  TROPI- 
CAL LAKE.  II.  SUCCESSION  RATE  AND  DI- 
VERSITY OF  THE  PHYTOPLANKTON, 

California  Univ.,  Davis.  Inst,  of  Ecology. 
P.  J.  Richerson,  and  H.  J.  Carney. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  734-738,  August  1988, 
2  fig,    1   tab,  24  ref.   NSF  grant   DEB  7921933. 

Descriptors:  "Limnoloyg,  *Phytoplankton,  ♦Tem- 
poral distribution,  *  Productivity,  "Lake  Titicaca, 
Biomass,  Hydrological  effects,  Hydrological 
budget,  Epilimnion,  Statistical  analysis. 

Lake  Titicaca  is  a  large,  high  altitude  monomictic, 
moderately  productive  lake  in  Peru  and  Bolivia.  It 
is  a  nitrogen-limited  system.  Hydrological  effects 
are  small  because  of  the  large  volume  of  the  lake 
relative  to  its  annual  water  budget.  Most  chemical 
and  biological  variables  showed  little  evidence  of 
seasonal  variation.  Only  diatom  biomass  and  one 
chemical  variable  showed  significant  evidence  of 
regular  seasonal  fluctuations.  Interannual  variation 
was  larger  than  regular  seasonal  variation,  and 
irregular  variations  within  years  were  an  important 
feature  of  the  chemical  and  biological  series.  Two 
simple  statistical  techniques  were  used  to  detect 
patterns  in  the  data,  based  on  phytoplankton  enu- 
merations from  1973  and  1981-1982.  Autocorrela- 
tion estimates  were  made  on  linear  interpolations 
of  the  raw  data  to  give  values  with  equal  14-day 
spacings.  The  Lake  Titicaca  phytoplankton  exhibit 
modest  evidence  of  regular  seasonal  fluctuations 
and  major  between  year  variations  in  succession 
rate  and  biomass.  Much  of  the  variation  within 
years  is  apparently  seasonal.  None  of  the  autocor- 
relation analyses  show  evidence  of  a  strong  season- 
al cycle.  Compared  with  typical  temperate  lakes, 
and  with  tropical  lakes  dominated  by  seasonal  hy- 
drology, biotic  processes  in  Lake  Titicaca  show 
weak  to  negligible  effects  of  seasonality  of  hydro- 
graphic  processes.  A  strongly  seasonal  pattern  of 
stratification,  the  absence  of  a  strongly  seasonal 
light  regime,  temperature  regime,  or  hydrology,  is 
apparently  not  sufficient  to  entrain  most  chemical 
and  biological  processes  in  a  consistent  pattern  of 
seasonal  fluctuation.  (Davis-PTT) 
W89-05167 


ALGAL-CLAY  FLOCCULATION  IN  TURBID 
WATERS:  VARIATIONS  DUE  TO  ALGAL  AND 
MINERAL  DIFFERENCES, 

South  Florida  Water  Management  District,  West 

Palm  Beach. 

D.  M.  Soballe,  and  S.  T.  Threlkeld. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  750-754,  August  1988. 

4  fig,  7  ref. 

Descriptors:  "Limnology,  *Algae,  *Flocculation, 
♦Plankton,  Selenastrum  capricornutum,  Chloro- 
phyll a,  Bentonite,  Suspended  algae,  Silica,  Kaolin, 
Scenedesmus. 

The  flocculation  behavior  of  algae  was  studied  in 
four  experiments,  under  controlled  laboratory  con- 
ditions to  examine  the  main  effects  and  interactions 
of  mineral  type,  algal  concentration,  and  algal  spe- 
cies in  algal  flocculation  and  estimate  the  relative 
importance  of  mineral  and  algal  influences  on  floc- 
culation in  natural  plankton  communities.  At  high 
concentrations  of  Selenastrum  capricornutum  and 
mineral  particles,  bentonite  produced  the  greatest 
increase  in  algal  sedimentation.  This  treatment  re- 
duced the  concentration  of  suspended  algae  by 
about  50%  in  2  hr.  Silica  increased  the  sedimenta- 
tion of  Scenedesmus  more  than  either  the  kaolin  or 
bentonite  treatments.  At  high  algal  concentration 
and  high  mineral  concentration,  bentonite  showed 
the  strongest  flocculation  effect  and  sedimentation 
was  rapid.  The  fourth  experiment  focused  on  inter- 
actions between  mineral  concentration  and  algal 
concentration  effects  and  combined  four  concen- 
trations of  Selenastrum  with  kaolin  at  three  con- 


centrations. In  the  control  treatment  (no  mineral 
added),  there  was  a  slight  enhancement  of  Selenas- 
trum sedimentation  at  higher  algal  concentrations 
Additions  of  kaolin  increased  sedimentation  of  Se- 
lenastrum and  in  both  the  25  and  50  mg/L  kaolin 
treatments,  higher  concentration  of  algae  enhanced 
sedimentation.  The  differences  in  Selenastrum  set- 
tling rate  between  the  50  and  25  mg/L  mineral 
treatment  were  not  significant.  These  experiments 
do  not  unequivocally  demonstrate  the  relative  im- 
portance of  algal  and  mineral  factors  in  algal  floc- 
culation, but  it  is  notable  that  mineral-concentra- 
tion or  algal-species  effects  were  more  frequent 
than  algal-concentration  effects.  (Davis-PTT) 
W89-05168 


DIURNAL  CHANGES  OF  DIC  AND  DO  BY 
PHYTOPLANKTON  COMMUNITY  DURING 
CONTINUOUS  ACIDIFICATION  IN  EXPERI- 
MENTAL PONDS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Div.  of  Chemistry  and  Physics. 
For  primary  bibliographic  entry  see  Field  5C. 
W 89-05 169 

LAKES.  9.  MODELS:  MODELING  WATER 
QUALITY  IN  RESERVOIR  TAILWATERS, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field   5G. 
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APPLICATION       OF      THE      ECOLOGICAL 
MODEL  FINNECO  TO  LAKE  GJERSJOEN, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For   primary   bibliographic   entry   see   Field    5G. 
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PHYTOPLANKTON  MODELLING  BY  MEANS 
OF  OPTIMIZATION:  A  10-YEAR  EXPERI- 
ENCE WITH  BLOOM  II, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For   primary  bibliographic   entry   see   Field   5G. 
W89-05173 

ECOSYSTEM  MODEL  FOR  A  LAKE  WITH 
HIGH  THROUGHFLOW, 

Bayerische   Landesanstalt   fuer   Wasserforschung, 
Wielenbach  (Germany,  F.R.). 
A.  Hamm,  H.  Remeth,  and  N.  Schilling. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  796-800,  August  1988. 
3  fig,  10  ref. 

Descriptors:  *Water  quality  management,  *Model 
studies,  "Limnology,  "Phytoplankton,  Ecology, 
Lakes,  Lake  Kochelsee,  Aquatic  environment, 
Alpine  regions,  Model  testing. 

Ecological  modelling  of  lakes  has  reached  a  state 
which  makes  it  possible  to  simulate  not  only  the 
height  of  phytoplankton  production  but  also  the 
development  of  different  algae  and  zooplankton 
groups,  according  to  the  nutrient  conditions  and 
other  growth  influencing  factors.  The  different 
forms  of  water  use  as  well  as  the  efforts  of  ecologi- 
cal protection  of  the  aquatic  environment  need 
such  differentiated  predictions.  It  was  a  special  aim 
of  the  Sonderforschungsbereich  81  (SFB  81),  to 
link  the  basic  scientific  work  with  modern  water 
management  demands  at  the  different  research 
fields  in  the  prealpine  and  alpine  region  of  West 
Germany.  The  highly  flooded  Lake  Kochelsee,  a 
natural  lake,  was  selected  for  model  development. 
A  first  project  of  SFB  81  was  related  to  an  inten- 
sive field  research  program;  the  second  project 
aspired  to  develop  ecological  modelling  of  this 
lake.  There  are  two  phytoplankton  groups:  the 
diatoms  and  the  nondiatoms.  Blue-greens  do  not 
play  any  significant  role  in  this  lake.  Zooplankton 
are  divided  into  the  herbivorous  and  omnivorous 
groups.  The  observed  and  simulated  situations  in 
1985  are  illustrated.  This  year  can  be  characterized 
as  a  relatively  dry  year  with  annual  water  flow 
below  average.  The  model  as  well  as  the  field  data 
show  two  peaks  of  phytoplankton  development. 
The  zooplankton  development  was  well  simulated, 


each  peak  following  the  peak  of  phytoplankton 
The  model  supplies  good  possibilities  to  describe 
the  nutrient  dynamics,  the  phytoplankton  develop- 
ment and  other  biocoenotic  functions  (Davis 
PTT) 
W89-05174 


PARTIAL  DESTRATIFICAIION  oi  EUTRO- 
PHIC  LAKES:  A  TOOL  FOR  'ECOSYSThM 
MODELLING', 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 
H.  J  Krambeck. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  801-806,  August  1988. 
5  fig,  2  tab,  4  ref. 

Descriptors:  'Model  studies,  *Eutrophic  Lakes, 
•Zooplankton,  "Destratification,  Ecosystems, 
Mixing,  Epilimnion,  Germany,  Plusssee  Lake, 
Algae,  Phosphorus,  Phytoplankton,  Secchi  disks. 

In  order  to  disturb  an  aquatic  ecosystem,  a  pump 
was  installed  in  a  small  North  German  lake  in 
spring  1986  (the  Plusssee  near  Plon)  to  change  the 
stratification  pattern  during  the  summer.  The  lake 
is  naturally  stratified  in  summer  with  a  stable  ther- 
mocline  at  about  4  m,  the  epilimnion  nearly  being 
depleted  of  phosphorus  from  May  to  September. 
During  the  artificial  destratification  of  the  lake,  all 
relevant  species  of  algae  were  counted  and  meas- 
ured as  well  as  all  zooplankton  species.  The  result 
of  a  comparison  between  the  conditions  of  the 
undisturbed  lake  and  the  artificially  mixed  one  is 
not  obvious:  in  both  cases  the  values  of  the  Secchi 
depth,  primary  production  and  algal  standing  crop 
was  about  the  same.  The  changes  in  carbon  flow 
could  be  quantified  using  the  model  equations:  the 
growth  rate  of  the  phytoplankton  biomass  is  about 
30%  higher  in  the  mixed  lake  and  the  growth  rate 
of  the  predator  (the  zooplankton  biomass)  is  about 
1 10%  higher  in  the  mixed  lake.  The  destratification 
results  in  a  higher  production  of  phytoplankton 
biomass  which  is  directly  transferred  to  the  zoo- 
plankton. In  this  case  the  lake  maintains  stable 
conditions  by  controlling  the  algal  growth  with 
the  exponential  growth  of  the  predator,  which 
always  leads  to  damped  oscillations  and  stability. 
(Davis-PTT) 
W89-05175 


SIMPLE  MODEL  TO  PREDICT  WATER 
QUALITY  IN  90  JAPANESE  LAKES, 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan). 

T.  Fukushima,  and  K.  Muraoka. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  812-827,  August  1988. 

15  fig,  4  tab,  21  ref. 

Descriptors:  "Lakes,  "Limnology,  "Model  studies, 
"Oligotrophy  Lakes,  "Water  quality,  Watersheds, 
Meteorological  conditions,  Chlorophyll  a,  Nutri- 
ents, Chemical  oxygen  demand,  Phytoplankton, 
Japan,  Nitrogen,  Phosphorus,  Precipitation,  Inflow 
load,  Seasonal  variation,  Primary  productivity,  Re- 
tention time. 

To  understand  the  fundamental  feature  of  lake 
environments  a  simple  predictive  model  for  water 
quality  was  attempted  using  data  easily  obtained, 
such  as:  lake  dimensions,  watershed  areas  classified 
by  land  utilization,  and  meteorological  conditions. 
The  model  consists  of  three  parts:  the  relationship 
between  information  regarding  lake  watershed  and 
lake  nutrient  concentrations;  the  relationship  be- 
tween the  nutrient  concentrations  in  the  lake  and 
those  of  chlorophyll  a  and  chemical  oxygen 
demand  derived  from  phytoplankton  production; 
and  the  characteristics  of  water  quality  variations 
in  a  lake.  Based  on  the  data  from  90  oligo-hyper- 
trophic  lakes  in  Japan,  under  continuous  water 
surveillance  from  1978  to  1982,  each  part  was 
successively  generated  by  means  of  statistical 
methods  and  simple  physical  submodels.  Signifi- 
cant information  on  the  effects  of  retention  time  on 
primary  production  in  a  lake,  longitudinal  changes 
in  water  quality  affected  by  certain  nondimensional 
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parameters  were  also  obtained.  Since  fairly  good 
agreement  between  observed  and  predicted  water 
quality  found  in  this  model,  it  appears  sufficiently 
simple  and  adequate  for  application  to  the  detailed 
observation  of  lakes  so  far  not  investigated.  (Au- 
thor's abstract) 
W89-05176 


INTERNAL  NITROGEN  AND  PHOSPHORUS 
LOADS  IN  LAKE  ROTORUA,  NEW  ZEALAND, 

Ministry  of  Works  and  Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 
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PREDICTION  OF  (CHLOROPHYLL-A)  IN  IM- 
POUNDMENTS OF  SHORT  HYDRAULIC  RE- 
TENTION TIME:  MIXING  EFFECTS, 

Ministry  of  Works  and  Development,   Hamilton 
(New  Zealand).  Water  Quality  Centre. 
G.  B.  McBride,  and  R.  D.  Pridmore. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  832-836,  August  1988. 
1  fig,  1  tab,  2  ref,  append. 

Descriptors:  "Limnology,  "Mixing,  "Model  stud- 
ies, "Chlorophyll  a,  "Retention  time,  Phytoplank- 
ton,  Chemostat,  Plug  flow,  New  Zealand,  Lake 
Karapiro,  Lake  Matahina. 

Simple  mathematical  models  were  developed  to 
predict  chlorophyll-a  in  outflows  from  impound- 
ments of  short  hydraulic  retention  time  (less  than 
or  equal  to  two  weeks).  Three  mixing  cases  were 
studied:  partial  mixing,  complete  mixing  (i.e.,  a 
chemostat),  and  plug  flow.  Phytoplankton  growth 
rate  is  limited  using  logistic  kinetics.  Comparison 
of  the  models  using  dimensionless  variables  shows 
that  for  mediOTm  retention  times  and  low  inflow 
chlorophyll-a,  the  partial  mixing  and  plug  flow 
models  can  give  substantially  lower  predicted  con- 
centrations than  the  chemostat  model.  Application 
to  data  from  two  elongated  impoundments  (Lakes 
Karapiro  and  Matahina,  New  Zealand)  snowed 
that  the  chemostat-logistic  model  is  the  best  pre- 
dictor of  steady  state  outflow  chlorophyll-a  of  the 
three  model  types  tested.  (Author's  abstract) 
W89-05178 


SEQUENTIAL  EXTRACTION  OF  IRON-PHOS- 
PHATE AND  CALCIUM-PHOSPHATE  FROM 
SEDIMENTS  BY  CHELATING  AGENTS, 

Leiden   Rijksuniversiteit   (Netherlands).   Dept.   of 

Population  Biology. 

For  primary  bibliographic  entry  see  Field  7B. 
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LIQUID     NITROGEN     PRETREATMENT     IN 
ATP  EXTRACTION  FROM  SEDIMENTS, 

Parma  Univ.  (Italy).  1st.  di  Ecblogia. 

For  primary  bibliographic  entry  see  Field  7B. 
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COMPARISON  OF  CHLOROPHYLL-A  CON- 
CENTRATIONS MEASURED  BY  FLUOROME- 
TRIC  HPLC  AND  SPECTROPHOTOMETRIC 
METHODS  IN  HIGHLY  EUTROPHIC  SHAL- 
LOW LAKE  KASUMIGAURA, 
National  Inst,  for  Environmental  Studies,  Ibaraki 
(Japan). 

For  primary  bibliographic  entry  see  Field  7B. 
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MEASUREMENT  OF  PHYTOPLANKTON  PIG- 
MENTS IN  FRESHWATER:  WHERE  DO  WE 
GO  FROM  HERE, 

Rutgers    Shellfish    Research    Lab.,    Port    North 
Norris,  NJ.  Dept.  of  Oyster  Culture. 
T.  R.  Jacobsen,  H.  Rai,  and  E.  A.  Nusch. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  952-956,  August  1988. 
1  fig,  2  tab,  21  ref. 

Descriptors:  "Chemical  analysis,  "Chlorophyll  a, 
"Phytoplankton,     Aquatic     life,     "Spectrophoto- 


metry, "Fluorometry,  Chlorophyll  b,  Chlorophyl- 
lase,  Chlorophyllide  a. 

Aquatic  ecologists  are  faced  with  a  myriad  of 
choices  for  measuring  chlorophyll  a.  Any  of  the 
methods  routinely  used  can  provide  quantitative 
estimates  of  chlorophyll  a  within  the  inherent  limi- 
tation of  the  method.  The  choice  of  a  method  for 
determining  chlorophyll  a  abundance  can  affect 
interpretation  of  the  distribution,  abundance,  and 
activity  of  the  phytoplankton  in  an  ecosystem. 
HPLC  and  spectrophotometrically  determined 
chlorophyll  a  estimates  are  nearly  identical  at  the 
surface.  But  at  a  4  meter  depth,  HPLC  determina- 
tions indicate  an  increase  while  spectrophotometric 
estimates  indicate  declining  phytoplankton  popula- 
tions. The  variation  between  the  HPLC  and  spec- 
trophotometric determinations  occurs  because 
spectrophotometric  methods  fail  to  discriminate 
individual  chlorophyll  pigments  from  a  pigment 
matrix.  Fluorometric  detection  of  chlorophyll  a  is 
the  other  routinely  used  method.  Although  it  is 
roughly  1000  times  more  sensitive  than  spectro- 
photometric methods,  there  are  several  problems. 
Interferences  of  chlorophyll  b  pigments  can  signifi- 
cantly affect  chlorophyll  a  determinations.  Fluoro- 
metric methods  cannot  distinguish  other  interfer- 
ences, such  as  chlorophyllide  a  from  chlorophyll  a. 
Aquatic  ecologist  must  examine  the  techniques  that 
they  are  using  for  measuring  chlorophyll  a  and 
realise  the  limitations  that  an  individual  technique 
imposes  on  the  usefulness  of  the  data  obtained. 
(Davis-PTT) 
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VI.  MAN-MADE  LAKES:  SOME  PHYSICO- 
CHEMICAL  ASPECTS  OF  LAKE  SAINT-JEAN, 
QUEBEC,  CANADA, 

Quebec  Univ.,  Sainte-Foy. 

M.  Ouellet,  and  H.  G.  Jones. 
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Descriptors:  "Water  pollution  effects,  "Limnology, 
"Hydroelectric  power,  "Temperature,  "Chloro- 
phyll a,  "Lake  Saint-Jean,  "Quebec,  "Canada,  Sag- 
uenay  River,  Agricultural  rivers,  Petite  Decharge 
river,  Pulp  and  paper  industry,  Dissolved  oxygen, 
Deicers,  Limestone,  Reservoirs,  Oligotrophic 
lakes,  Lake  Huron,  Highway  effects. 

The  Saguenay-Lake  Saint  Jean  hydrographic 
system,  located  in  the  South  Central  part  of  the 
Province  of  Quebec,  has  been  an  important  source 
of  hydroelectric  power  since  1926.  The  tempera- 
ture, water  chemistry,  and  chlorophyll  levels  of 
this  large  and  important  Canadian  reservoir  are 
described.  Unlike  all  other  basins  of  large  man 
made  reservoirs  in  Quebec,  Lake  Saint-Jean,  situat- 
ed at  an  altitude  of  100  m  within  the  lowest  depres- 
sion of  the  regional  Lowlands,  contains  postglacial 
thick  beds  of  fine  marine  sediments.  The  tempera- 
ture of  the  surface  pelagic  waters  reaches  a  maxi- 
mum of  21  C  at  the  end  of  July  and  declines 
gradually  afterward.  The  lake  surface  freezes  in 
early  December  and  forms  an  ice  cover  up  to  1.2 
m  thick  in  April.  It  generally  melts  around  the  first 
two  weeks  of  May.  The  dissolved  oxygen  in  this 
lake  never  falls  below  7.0  mg/L.  The  major  ionic 
characteristics  of  the  tributaries  of  the  coniferous 
forested  rivers,  whose  watersheds  drain  typical 
Canadian  Shield  Terrain,  are  quite  different  from 
those  of  the  small  agricultural  rivers  in  the  Low- 
lands. Pollution  deriving  from  agricultural  activi- 
ties, pulp  and  paper  industries,  road  de-icing  salts 
and  the  presence  of  limestone  beds  on  the  south 
fringe  of  the  lake  are  major  factors.  The  mean 
concentration  of  total  chlorophyll  a  for  the  1974 
and  1975  samplings  is  much  higher  for  agricultural 
perturbed  rivers  than  for  the  large  Canadian  Shield 
rivers.  The  maximum  mean  total  chlorophyll  a 
concentration  is  found  at  the  surface  on  July  31st 
and  the  minimum  mean  on  September  12th.  The 
trophic  status  of  Lake  Saint-Jean  seems  to  be  of  the 
oligotrophic  type  and  quite  comparable  to  oligo- 
trophic Lake  Huron.  (Davis-PTT) 
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HEAVY  METAL  DISTRIBUTION  AND  WATER 
QUALITY  ASPECTS  OF  A  NEWLY  IMPOUND- 
ED GOLD  MINING  RESERVOIR, 

Nevada  Univ.,  Las  Vegas.  Environmental  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05184 


LIMNOLOGICAL  CHARACTERISTICS  OF 
LAKE  OF  THE  OZARKS,  MISSOURI  II:  MEAS- 
UREMENTS FOLLOWING  FORMATION  OF  A 
LARGE  RESERVOIR  UPSTREAM, 

Missouri    Univ. -Columbia.    School    of    Forestry, 

Fisheries  and  Wildlife. 

J.  R.  Jones,  and  M.  S.  Kaiser. 
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1  fig,  2  tab,  21  ref. 

Descriptors:  "Dam  effects,  "Reservoirs,  "Limnolo- 
gy, "Chlorophyll  a,  "Phosphorus,  "Lake  of  the 
Ozarks,  Nitrogen,  Missouri,  Nitrogen,  Alkalinity, 
Secchi  disks,  Osage  River,  Algae,  Sedimentation, 
Reservoirs,  Hydrogen  ion  concentration,  Truman 
Lake,  Productivity,  Scour. 

The  limnological  characteristics  of  Lake  of  the 
Ozarks,  Missouri,  during  the  summers  of  1980  to 
1986  were  assessed  and  compared  with  measure- 
ments made  during  1976  to  1979  to  determine 
whether  changes  have  resulted  from  the  construc- 
tion of  Truman  Lake,  located  on  the  Osage  River 
immediately  above  Lake  of  the  Ozarks.  Total 
phosphorus,  nitrogen  and  alkalinity  all  declined 
from  1976-1979  to  1980-1986;  pH,  specific  conduct- 
ance, and  Secchi  disk  transparency  stayed  the 
same;  chlorophyll  a  increased.  Based  on  input- 
output  models  and  studies  in  other  reservoirs,  the 
external  loading  of  nutrient  and  inorganic  materials 
to  Lake  of  the  Ozarks  should  be  lower  with 
Truman  Lake  upstream.  Processes  acting  on  im- 
pounded Osage  River  water,  such  as  nutrient 
uptake  by  algae  and  sedimentation  of  particulate 
materials,  now  take  place  in  Truman  Lake  before 
surface  water  from  the  reservoir  enters  Lake  of  the 
Ozarks.  Lower  total  phosphorus  concentrations  in 
the  postconstruction  survey  suggest  decreased 
loading  of  that  element.  Higher  chlorophyll  a 
values  suggest  that  the  lake  is  more  productive 
despite  the  reduction  in  total  phosphorus.  Indirect 
evidence  suggests  that  conditions  are  more  favor- 
able for  algal  growth  because  inorganic  suspended 
solids  are  lower.  A  down  reservoir  gradient  in 
water  quality  dominates  the  limnological  charac- 
teristics of  the  reservoir.  This  gradient  is  now 
caused  by  scouring  processes  in  the  former  river 
channel  after  water  passes  from  Truman  Lake. 
(Davis-PTT) 
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INTER-RESERVOIR  INTERACTIONS:  EF- 
FECTS OF  A  NEW  RESERVOIR  ON  ORGANIC 
MATTER  PRODUCTION  AND  PROCESSING 
IN  A  MULTIPLE-IMPOUNDMENT  SERIES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
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Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  985-994,  August  1988. 
4  fig.  2  tab,  20  ref. 

Descriptors:  "Reservoirs,  "Dam  effects,  "Organic 
matter,  "Limnology,  "Nutrients,  R.  B.  Russel  Res- 
ervoir, Hartwell  Reservoir,  Clarks  Hill  Reservoir, 
Savannah  River,  Georgia,  South  Carolina,  Phyto- 
plankton, Hypolimnion. 

Dam  construction  associated  with  water  and 
power  development  projects  has  converted  rivers 
throughout  the  world  into  regulated  series  of  man 
made  impoundments.  Impoundment  of  the  R.  B 
Russel  Reservoir  (RBR)  between  two  existing  res- 
ervoirs (Hartwell  Reservoirs,  HT,  upstream  and 
Clarks  Hill  Reservoir,  CH,  downstream)  on  the 
Savannah  River  (Georgia-South  Carolina)  provid- 
ed an  opportunity  to  investigate  the  limnological 
influence  of  inter-reservoir  transfers  of  nutrients 
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and  organic  matter  down  a  multiple  impoundment 
series.  Releases  of  well  oxygenated  water  from  the 
upper  10  m  of  the  RBR  water  column  minimized 
downstream  effects  of  the  new  reservoir  on  CH 
water  quality  during  the  first  year  of  RBR  im- 
poundment. The  downstream  transport  of  nutrients 
from  the  upper  portion  of  the  RBR  hypolimnion 
stimulated  phytoplankton  production  in  the  mid 
lake  portion  of  CH  during  late  summer.  Phyto- 
plankton production  decreased  markedly  between 
July  and  September  throughout  the  reservoir  series 
as  nutrient  availability  decreased.  Spatially,  phyto- 
plankton biomass  and  productivity  decreased 
downstream  within  reservoirs,  reflecting  uplake  to 
downlake  decreases  in  nutrient  availability,  but 
increased  downstream  from  reservoir  to  reservoir, 
indicating  increased  nutrient  availability  down  the 
reservoir  series.  The  severity  of  hypolimnetic 
anoxia  occurring  in  RBR  during  its  first  year  sug- 
gested that  organic  matter  dynamics  in  the  new 
reservoir  were  controlled  predominantly  by  the 
decomposition  of  inundated  terrestrial  organic  ma- 
terial. (Davis-PTT) 
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BACTERIAL  DENSITIES  IN  SELECTED 
SESTON  FRACTIONS  IN  A  LARGE  RIVER 
ECOSYSTEM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
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Descriptors:  "Trophic  level,  'Bacterial  analysis, 
♦Navigation,  *Kanawha  River,  *Seston,  "West 
Virginia,  "Virginia,  North  Carolina,  New  River, 
Gauley  River,  Ohio  River,  Winfield  Pool,  Charles- 
ton, Bacterioplankton,  Conductivity,  Discharge 
capacity. 

The  Kanawha  River  ia  sixth  order  stream  and  the 
largest  northwardly  flowing  river  in  the  United 
States.  It  drains  an  area  of  7,600  square  miles  and 
receives  drainage  from  West  Virginia,  Virginia, 
and  North  Carolina.  The  Kanawha  River  is 
formed  by  the  confluence  of  the  New  River  and 
the  Gauley  River  and  flows  96.4  miles  to  enter  the 
Ohio  River  at  Point  Pleasant,  West  Virginia.  A 
two  year  ecological  study  of  the  Winfield  pool  was 
conducted  to  evaluate  the  potential  impact  of  pre- 
dicted barge  traffic  increase  on  the  river's  trophic 
state  in  the  vicinity  of  Charleston,  West  Virginia. 
Seston  and  its  associated  bacterial  flora  contribute 
significantly  to  the  trophic  nature  of  the  river. 
Monthly  collections  were  made  from  October  1982 
to  September  1983  at  two  stations  in  the  Winfield 
Pool.  A  total  of  420  slides  was  examined.  While 
there  was  some  variation  in  density,  most  were 
near  1,000,000  bacteria/ml.  There  were  no  signifi- 
cant differences  in  density  between  stations  or 
depths.  The  data  show  a  fall  minimum  with  a 
return  to  yearly  maximum  levels  by  midwinter. 
The  majority  of  bacteria  occurred  in  the  very  fine 
size  fraction;  most  were  unattached.  Attached 
forms  showed  a  skewness  toward  the  fine  size 
fraction,  and  probably  have  a  seasonal  distribution 
pattern  independent  of  the  total  community.  Bacte- 
rial densities  tended  to  show  an  inverse  relation- 
ship to  phytoplankton  densities.  The  greatest  por- 
tion of  seston  was  tripton,  followed  by  other  phy- 
toplankton, and  then  bacterioplankton.  The  great- 
est correlation  with  changes  in  bacterioplankton 
density  was  discharge  and  conductivity  at  the 
Lower  Winfield  station.  (Davis-PTT) 
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NUTRIENT  LOAD  AND  PROVISIONAL  VALU- 
ATION IN  AN  ARTIFICIAL  RESERVOIR, 
Centro  di  Studio  sulla  Biologia  Cellulare  e  Mole- 
colare  delle  Piante,  Milan  (Italy).  Dipt,  di  Biologia. 
For  primary  bibliographic  entry  see  Field  5B. 
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SEDIMENTS  IN  THE  PERIODICALLY  EX- 
POSED MARGINAL  ZONE  OF  A  HYPER- 
TROPHIC RESERVOIR:  THE  INFLUENCE  OF 
EXPOSURE  IN  PHOSPHATE  EXCHANGE 
CHARACTERISTICS, 
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Africa) 
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Descriptors:  "Lake  Sediments,  "Water  levels,  "Cy- 
cling nutrients,  "Limnology,  "Phosphorus,  "Reser- 
voirs, Hypertrophic  lakes,  Hartbeespoort  Dam, 
Crocodile  River,  Magalies  River,  Release  rates, 
Water  level,  Phosphates. 

The  hypothesis  that  exposure  of  marginal  lake 
sediments  to  air  changes  their  phosphate  exchange 
characteristics  was  examined  in  Hartbeespoort 
Dam,  an  hypertrophic  impoundment.  The  sedi- 
ments have  a  high  phosphorus  content,  some  of 
which  may  be  released  into  the  overlying  water  in 
the  event  of  phosphorus  load  reductions.  The  ex- 
periments were  undertaken  during  September  and 
October  1982  at  two  places.  One  site  was  adjacent 
to  the  Crocodile  River  inflow,  which  carries  about 
95%  of  the  phosphorus  entering  the  impoundment; 
the  other  was  adjacent  to  the  relatively  unpolluted 
Magalies  River  inflow.  Due  to  the  generally  higher 
phosphorus  content  of  sediments  from  the  Croco- 
dile site,  phosphate  release  rates  from  sediments 
sampled  at  the  Crocodile  site  were  higher  than 
from  those  sampled  near  the  Magalies  River.  Ex- 
posure of  marginal  sediments  decreased  the  phos- 
phate release  potential  by  up  to  60%.  In  all  of  the 
cores  used  at  the  Crocodile  site,  phosphate  flux 
was  linearly  related  to  phosphate  concentration  in 
the  overlying  water.  In  Hartbeespoort  Dam  both 
field  and  laboratory  studies  showed  that  exposure 
of  marginal  sediments  resulted  in  a  sharp  reduction 
(up  to  85%)  in  their  phosphate  release  potential. 
These  changes  appeared  to  occur  rapidly  follow- 
ing exposure  (within  48  hours  at  the  Crocodile 
River  site)  and  prolonged  exposure  had  little  addi- 
tional effect.  When  exposed  sediment  cores  from 
the  Crocodile  River  site  were  stored  wet  in  labora- 
tory simulations  of  rising  water  levels,  further  re- 
duction in  phosphate  release  potential  (or  increase 
in  phosphate  uptake  potential)  was  evident.  This 
suggests  that  periodic  exposure  and  reflooding  of 
marginal  sediments  could  markedly  alter  their  role 
in  phosphorus  dynamics  in  the  dam.  (Davis-PTT) 
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COMPARISON  OF  P,  CA  AND  MG  CONTENTS 
OF  PHYTOPLANKTON  BETWEEN  THE 
HEADS  OF  TWO  RIVER  RESERVOIRS  WITH 
DIFFERENT  PHOSPHORUS  LOADING, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 

For  primary  bibliographic  entry  see  Field  5C. 
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AGRICULTURAL  DEVELOPMENT  AND  EU- 
TROPHICATION  OF  LAKE  MAHINERANGI, 
NEW  ZEALAND, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
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SMALL  WATER  BODIES  AND  WETLANDS: 
THE  INFLUENCE  OF  WATER  LEVEL  MANIP- 
ULATION ON  METAPHYTON  PRODUCTION 
IN  A  TEMPERATE   FRESHWATER   MARSH, 

Delta  Waterfowl  and  Wetlands  Research  Station, 

Portage  la  Prairie  (Manitoba). 

For   primary   bibliographic   entry   see   Field   6G. 
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BIOLOGICAL  ASSEMBLAGES  OF  MILLER 
WOODS  PONDS,  INDIANA  DUNES  NATION- 
AL LAKESHORE,  GARY,  INDIANA, 
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Descriptors  "Limnology,  "Ponds,  "Aquatic 
plants,  "Aquatic  animals,  "Indiana  Dunes  National 
Lakeshore,  Gary,  Indiana.  Phytoplankton,  Water 
retention.  Dredging,  Zooplankton,  Shallow  water, 
Wetlands 

The  Miller  Woods  study  area,  Indiana  Dunes  Na- 
tional Lakeshore,  contained  28  interdunal  ponds 
surrounded  by  30  ha  of  black  oak  savanna.  These 
ponds  were  generally  shallow,  contained  no  fish 
and  consisted  of  vernal  and  aestival  aquatic  habi- 
tats Many  of  the  ponds  have  been  destroyed  by 
land  development.  Biological  variation  among  un- 
disturbed ponds  with  varying  degrees  of  water 
retention  were  compared  and  the  differences  be- 
tween natural  and  disturbed  bodies  of  water  were 
assessed.  The  ponds  of  Miller  Woods  possess  a  rich 
and  varied  assemblage  of  aquatic  plants  and  ani- 
mals. This  diversity  is  likely  due,  in  large  part,  to 
extensive  littoral  areas,  increased  habitats  afforded 
by  the  plant  community,  varying  water  levels, 
reduced  cultural  disturbances  and  the  absence  of 
fish  populations.  Dredging  of  some  ponds  has  in- 
creased between  pond  heterogeny  and  made  spe- 
cific characterization  of  the  area  even  more  diffi- 
cult. The  undisturbed  ponds  are  excellent  examples 
of  interdunal  ponds  in  the  mature  stages  of  aquatic 
succession.  Aestivial  ponds  still  retain  their  water 
with  an  interesting  array  of  representative  aquatic 
populations.  A  few  vernal  ponds  maintain  some 
residual  water  and  are  populated  with  environmen- 
tally tolerant  and  opportunistic  aquatic  species. 
During  late  summer,  some  ponds  mirror  wetland 
associations,  whole  drier  ponds  support  mesic  and 
opportunistic  terrestrial  species.  The  community 
differences  observed  between  ponds  suggest  that 
care  should  be  exercised  in  the  generalization  of 
serai  stage  biotic  composition  even  in  a  restricted 
area  such  as  Miller  Woods.  (Davis-PTT) 
W89-05193 


LAKE  OF  VIRELLES  (PROV.  HALNAUT,  BEL- 
GIUM): MANAGEMENT  OF  A  LAKE  FOR 
NATURE  CONSERVATION  AND  RECREA- 
TION, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  voor  Alge- 

mene  Plantkunde  en  Natuurbeheer. 

For   primary   bibliographic   entry   see   Field   6G. 
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ALLOCHTHONOUS  DETRITUS  LNPUT  TO  A 
SMALL,  COLD  DESERT  SPRING-STREAM, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Geosciences  Dept. 
C.  E.  Cushing. 
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Descriptors:  "Detritus,  "Deserts,  "Springs.  "Or- 
ganic matter,  "Streams,  Snively  Springs,  Washing- 
ton, Sagebrush,  Steppe  vegetation. 

The  magnitude  of  detritus  from  arid  regions  into 
Snively  Springs,  a  small,  cold  desert  spring  stream 
in  south  central  Washington  was  measured.  The 
Snively  Springs  watershed  contains  a  streambed 
approximately  7.9  km  in  length.  Water  tempera- 
tures range  from  3  to  19  C.  Two  springs  from 
underground  aquifers  provide  perennial  flow  to 
the  lower  4.8  km  before  it  disappears  into  the 
desert  floor.  The  entire  drainage  is  located  in  typi- 
cal desert  steppe  vegetation  where  sagebrush  is  the 
dominant  shrub,  and  grasses  make  up  the  under- 
story.  The  five  distinct  regions  of  the  Snively 
Springs  streambed  include:  headwaters,  upper  flats, 
canyon,  transition,  and  lower  flats.  Samples  of 
allochthonous  detritus  were  collected  in  each  of 
the  five  regions.  In  the  headwaters,  upper  flats,  and 
lower  flats,  the  predominant  material  in  the  traps 
was  several  kinds  of  seeds,  especially  those  modi- 
fied for  transport  by  wind,  and  various  grass  leaves 
and  plant  parts.  Larger  leaf  and  plant  parts  from 
the  riparian  vegetation  in  the  canyon  and  the  tran- 
sition sections  were  the  main  constituents  found  in 
these  traps.  The  upper  flats,  canyon,  and  transition 
reaches  all  received  similar  amounts  of  allochthon- 
ous input.  The  relative  importance  of  allochthon- 
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ous  detritus,  which  falls  directly  into  a  stream 
compared  to  that  transported  laterally  in  the 
stream,  will  vary  from  site  to  site.  Data  from 
Snively  Springs  indicate  that  the  lateral,  blow-in 
component  may  be  as  high  as  70%  in  streams  in 
arid,  open  regions,  and  that  this  decreases  to  about 
50%  where  the  stream  develops  a  denser  riparian 
community  and/or  becomes  protected  from  the 
wind  by  hills.  It  is  hypothesized  that  deposition  at 
the  spring  stream  terminus  and  subsequent  export 
to  the  surrounding  terrestrial  environment  is  an 
important  factor  in  organic  budgets.  (Davis-PTT) 
W89-05196 


SERIAL     DISCONTINUITY     IN     A     LARGE 
RIVER  SYSTEM, 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

For  primary  bibliographic  entry  see  Field  2E. 
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COMMUNITY  DYNAMICS  OF  BACTERIA, 
ALGAE,  AND  INSECTS  IN  A  FIRST  ORDER 
STREAM  IN  NEW  HAMPSHIRE,  U.S.A., 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

T.  M.  Burton,  K.  E.  Ulrich,  and  S.  K.  Haack. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte     Limnologie.     Verhandlungen     IV 
TLAP,  Vol.  23,  No.  2,  p  1125-1134.  August  1988. 
11  fig,  17  ref.  NSF  Grant  BSR  831-5001. 

Descriptors:  *Aquatic  life,  ""Chlorophyll  a, 
'Streams,  'Ecology,  New  Hampshire,  Bacteria, 
Algae,  Insects,  Diatoms,  Biomass,  Stream  biota, 
Snowmelt,  Decomposition,  Leaves. 

Data  on  the  bacterial,  algal,  and  insect  populations 
for  a  small  headwater  stream  in  the  White  Moun- 
tains of  Central  New  Hampshire  are  presented 
with  particular  emphasis  on  insect  dynamics.  Chlo- 
rophyll a  on  glass  slides  remained  very  low  from 
June  84  through  July  85  with  the  largest  peak 
occurring  in  June  85.  Diatom  counts  varied  with 
peaks  in  July  while  green  and  blue-green  algal 
counts  peaked  at  times  just  after  leaf  fall  in  the 
autumn  and  after  snow  melt  and  prior  to  canopy 
development  in  May.  The  peak  numbers  of  epi- 
lithic  bacteria  occurred  after  leaf  fall  in  Autumn 
and  may  have  been  related  to  increased  carbon 
availability  from  this  leaf  input.  Suspended  bacte- 
rial cells  remained  constant  during  baseflow  for 
most  of  the  year.  Leaf  and  wood  decomposition 
took  more  than  a  year  to  be  80%  complete.  Initial 
colonization  on  leaves  placed  in  the  stream  during 
leaf  fall  in  1984  was  slow  with  insect  biomass  and 
numbers  reaching  an  autumnal  peak  in  late  No- 
vember. (Davis-PTT) 
W89-05199 


USE   OF   LONG-TERM    ECOLOGICAL   DATA 

AND    SEQUENTIAL    DECISION    PLANS    IN 

MONITORING  THE  IMPACT  OF  GEOTHER- 

MAL  ENERGY  DEVELOPMENT  ON  BENTHIC 

MACROINVERTEBRATES, 

California  Univ.,  Berkeley.   Div.  of  Entomology 

and  Parasitology. 

For  primary  bibliographic  entry  see  Field  5C. 
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RESPONSES  OF  MACROINVERTEBRATES 
OF  TWO  HEADWATER  STREAMS  TO  DIS- 
CHARGE FLUCTUATIONS, 

Michigan  Univ.,  Ann  Arbor.   School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  2E. 
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DOWNSTREAM  EFFECTS  OF  A  LARGE, 
DEEP-RELEASE,  HIGH  MOUNTAIN  RESER- 
VOm  ON  LOTIC  ZOOBENTHOS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 
J.V.  Ward,  and  N.  J.  Voelz. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen  IV 
TLAP,  Vol.  23,  No.  2,  p  1174-1178,  August  1988.  3 
fig,  1  tab,  12  ref. 


Descriptors:  *Dam  effects,  'Environmental  effects, 
'Benthos,  'Reservoirs,  'Discharge  frequency, 
Blue  River,  'Dillon  Reservoir,  Colorado,  Alpine 
tundra,  Subalpine  forest,  Mountain  streams,  Spe- 
cies diversity,  trout,  Diatoms,  Algae. 

Zoobenthic  communities  are  contrasted  at  sites 
above  and  below  a  high  mountain  reservoir.  Sam- 
pling was  conducted  monthly  at  sites  on  the  Blue 
River,  a  fifth  order,  high  gradient  Rocky  Mountain 
stream  regulated  by  Dillon  Reservoir,  a  large  deep 
release  storage  impoundment  draining  a  catchment 
of  alpine  tundra  and  subalpine  forest.  The  upper 
and  lower  sampling  sites  were  located  on  rubble 
riffles  0.4  km  above  the  reservoir  and  0.5  km  below 
the  dam.  Annual  discharge  above  the  reservoir  was 
near  the  long  term  mean,  with  the  vast  majority  of 
flow  occurring  during  the  period  of  snowmelt 
runoff.  Physicochemical  conditions  above  and 
below  the  reservoir  were  generally  favorable  for 
mountain  stream  organisms,  and  both  sites  support- 
ed trout  populations.  The  major  between  site  dif- 
ferences were  increased  flow  constancy  and  tem- 
perature constancy  below  the  dam.  Dense  epi- 
lithon  was  present  year  round  below  the  dam, 
favored  by  the  constant  flow,  stable  substratum, 
clear  water,  and  ice-free  conditions.  Mean  epi- 
lithon  standing  crops  during  summer,  based  on  a 
timed  scraping  technique,  were  over  50  times 
greater  at  the  lower  sampling  sites.  Most  rocks 
below  the  dam  had  dense  coverings  of  bryophytes 
and  filamentous  chlorophytes.  Rocks  above  the 
reservoir  were  only  sparsely  covered,  the  domi- 
nant algae  being  diatoms  and  unicellular  chloro- 
phytes. The  balanced  zoobenthos  community 
above  the  reservoir,  with  rich  ephemeropteran  and 
plecopteran  faunas,  contrasts  with  the  simple 
downstream  community  dominated  by  chirono- 
mids  and  turbellarians.  Downstream  faunal 
changes  are  attributed  to  the  direct  and  indirect 
manifestations  of  the  altered  temperature,  flow, 
and  trophic  conditions  induced  by  stream  regula- 
tion. (Davis-PTT) 
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EFFECTS     OF    WATERSHED     VEGETATION 

AND     DISTURBANCE    ON     INVERTEBRATE 

COMMUNITY     STRUCTURE     IN     WESTERN 

CASCADE    STREAMS:    IMPLICATIONS    FOR 

STREAM  ECOSYSTEM  THEORY, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 

Wildlife. 

C.  P.  Hawkins. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte     Limnologie.     Verhandlungen     IV 

TLAP,  Vol.  23,  No.  2,  p  1167-1173,  August  1988.  3 

fig,  1  tab,  16  ref. 

Descriptors:  'Volcanoes,  'Statistical  analysis, 
'Ecology,  'Limnology,  'Stream  biota,  'Benthos, 
*Mt.  St.  Helens,  Taxonomy,  Clearwater  Creek, 
Vegetation,  Ecosystems,  Watersheds,  Species  di- 
versity. 

In  1980,  the  eruption  of  Mt.  St.  Helens  dramatical- 
ly altered  3885  km  of  forested  landscape.  In  many 
small  watersheds,  streamside  and  hillslope  vegeta- 
tion was  burnt,  blown  down,  or  killed.  Four  classes 
of  stream  watershed  systems  were  selected  for 
sampling.  In  two  classes,  vegetation  in  the  entire 
watershed  was  destroyed.  In  the  third  class  of 
watershed,  forest  in  the  lower  50  to  80%  of  the 
basin  was  destroyed.  Vegetation  in  the  headwater 
areas  was  not  killed.  In  the  fourth  class  of  water- 
shed, conifer  forest  and  riparian  vegetation  in  es- 
sentially all  of  the  basin  survived  the  eruption. 
Most  of  the  watersheds  selected  drained  into 
Clearwater  Creek.  Benthic  invertebrates  were  col- 
lected during  late  August  and  mid-November  from 
the  lower  basins  of  each  watershed.  Results  of  the 
cluster  analysis  did  not  strongly  support  the  idea 
that  invertebrate  communities  would  reflect  char- 
acter of  watershed/streamside  vegetation.  Clusters 
did  not  form  as  expected  based  on  analysis  of  raw 
numbers  of  the  121  taxa  collected  in  August.  In- 
stead, communities  were  moderately  to  strongly 
similar  to  one  another.  It  appears  that  taxonomic 
composition  and  functional  structure  of  stream 
communities  most  strongly  reflects  adaptation  of 
individual  taxa  to  physical  habitat.  Source  of  or- 
ganic input  is  less  important.  Patterns  of  communi- 
ty diversity  were  not  related  to  watershed  vegeta- 


tion. Instead,  either  substrate  composition  or  prox- 
imity of  colonists  was  most  clearly  associated  with 
observed  patterns.  The  results  provide  little  sup- 
port for  the  idea  that  community  structure  of  con- 
sumers is  tightly  coupled  to  ecosystem  function  in 
streams.  The  explanatory  and  predictive  power  of 
trophic  based  models  of  stream  ecosystems  may  be 
limited.  (Davis-PTT) 
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DISTURBANCE  AS  A  DETERMINANT  OF 
STRUCTURE  IN  A  SONORAN  DESERT 
STREAM  ECOSYSTEM, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
S.  G.  Fisher,  and  N.  B.  Grimm. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen  IV 
TLAP,  Vol.  23,  No.  2,  p  1183-1189,  August  1988.  4 
fig,  2  tab,  18  ref.  NSF  Grant  BSR  8406891. 

Descriptors:  'Stream  biota,  'Ecology,  'Limnolo- 
gy, 'Flood  discharge,  'Chlorophyll  a,  'Benthos, 
Deserts,  Sycamore  Creek,  Massachusetts,  Fort 
River,  Arizona,  Forests,  Regression  analysis,  Light 
intensity,  Temperature  effects,  Organic  matter. 

Flood  effects  on  variables  of  a  desert  stream  are 
described  and  the  results  compared  with  Fort 
River,  a  mesic  stream  in  New  England.  Sycamore 
Creek,  a  spatially  intermittent  stream  in  central 
Arizona,  drains  a  watershed  of  505  km.  Fort  River, 
a  fourth  order  stream  in  central  Massachusetts, 
drains  a  largely  forested  watershed  of  155  km 
above  the  1700  m  study  reach.  Discharge  data  for 
both  streams  were  provided  by  the  United  States 
Geological  Survey  from  stations  near  the  study 
site,  or  were  taken  from  empirical  field  measure- 
ments at  the  time  of  sampling.  Areal  water  yield 
from  the  Fort  River  watershed  is  higher  by  a 
factor  of  10;  yet  both  absolute  and  relative  magni- 
tudes of  the  typical  flood  are  less.  While  Sycamore 
Creek  floods  are  on  average  67  times  mean  flow, 
Fort  River  events  are  just  14  times  mean  annual 
discharge.  Flood  frequency  is  much  lower  in  the 
desert,  with  5.5  floods  per  year  in  Sycamore  Creek 
and  30  per  year  in  the  New  England  stream.  Bio- 
logic state  variables  fluctuate  throughout  the  year 
in  both  of  these  ecosystems.  Benthic  chlorophyll  a 
for  which  data  are  available  in  both  systems,  is 
much  more  variable  in  Sycamore  Creek  than  in 
Fort  River.  Results  of  the  multiple  regression  anal- 
ysis indicate  that  only  light  explains  significant 
variation  in  Fort  River  chlorophyll  a,  while  three 
variables  are  correlated  with  Sycamore  Creek 
chlorophyll  a,  supporting  the  hypothesis  that 
floods  have  more  influence  on  biologic  states  in  the 
desert  than  the  mesic  stream.  Total  organic  matter 
of  Sycamore  Creek  is  correlated  only  with  dis- 
charge at  the  time  of  sampling  and  temperature. 
The  results  support  the  hypothesis  that  discharge 
related  disturbance  explains  much  of  the  biologic 
variation  of  desert  streams.  (Davis-PTT) 
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PRODUCTION  OF  SOLUBLE,  HIGH  MOLEC- 
ULAR WEIGHT  PHOSPHORUS  AND  ITS  SUB- 
SEQUENT UPTAKE  BY  STREAM  DETRITUS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

P.  J.  Mulholland,  R.  A.  Minear,  and  J.  W.  Elwood. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen  IV 
TLAP,  Vol.  23,  No.  2,  p  1190-1197,  August  1988.  5 
fig,  21  ref. 

Descriptors:  'Ecology,  'Limnology,  'Phosphorus, 
'Detritus,  'Sediments,  Walker  Branch,  Tennessee, 
Stream  water,  Orthophosphate,  Laboratory  stud- 
ies, Stream  biota. 

Results  from  a  laboratory  study  are  reported 
which  indicate  that  some  of  the  soluble  phosphorus 
released  by  microbes  associated  with  coarse  and 
fine  detritus  in  streams  is  of  relatively  high  molecu- 
lar weight  (greater  than  5000  daltons)  and  that  this 
phosphorus  is  utilized  subsequently,  but  at  rates 
considerably  lower  than  for  orthophosphate. 
Coarse  particulate  organic  matter  and  fine  sedi- 
ments were  collected  from  the  streambed  of 
Walker  Branch,  a  first  order  woodland  stream  in 


71 


Field  2— WATER  CYCLE 


Group  2H — Lakes 

eastern  Tennessee.  Most  of  the  phosphorus  re- 
leased to  stream  water  during  laboratory  incuba- 
tions of  stream  water  and  detritus  was  orthophos- 
phate  or  compounds  of  low  molecular  weight. 
There  was  an  accumulation  of  phosphorus  com- 
pounds of  high  molecular  weight  because  their 
utilization  rate  was  considerably  lower  than  that 
for  orthophosphate.  Despite  the  rapid  uptake  of 
orthophosphate  and  its  net  conversion  to  soluble 
nonorthophosphate  compounds,  the  phosphorus 
pool  frequently  measured  in  water  was  in  apparent 
steady  state  during  incubations.  The  results  indi- 
cate that  soluble  nonorthophosphate  compounds 
may  be  an  increasingly  important  phosphorus  re- 
source to  stream  biota  with  increasing  distance 
downstream  from  springs  or  other  point  sources  of 
orthophosphate.  (Davis-PTT) 
W89-05207 


MICROBIAL  ACTIVITY  AND  PHOSPHORUS 
UPTAKE  ON  DECOMPOSING  LEAF  DETRI- 
TUS IN  A  HETEROTROPHIC  STREAM, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

J.  W.  Elwood,  P.  J.  Mulholland,  and  J.  D. 
Newbold. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen  IV 
TLAP,  Vol.  23,  No.  2,  p  1 198-1208,  August  1988.  6 
fig,  1  tab,  22  ref. 

Descriptors:  'Microbial  degradation,  *Artificial 
watercourses,  "Limnology,  "Ecology,  "Phospho- 
rus, "Detritus,  "Leaves,  Heterotrophic  streams, 
White   oak,    Dogwood,    Red   maple,   Respiration 


The  influence  of  microbes  associated  with  decom- 
posing leaf  detritus  on  the  uptake  length  and  reten- 
tion of  phosphorus  in  a  heterotrophic  stream  is 
reported.  The  work  was  conducted  in  a  once 
through,  experimental  stream  channel  constructed 
of  Fiberglass.  The  uptake  length  of  P04-P  in  water 
peaked  immediately  after  leaves  were  added  to  the 
stream,  decreased  to  a  minimum  by  day  20,  and 
then  increased  slightly  thereafter.  Area-specific 
uptake  rate  of  P04-P  by  all  three  leaf  species 
increased  and  then  decreased  with  time;  the  maxi- 
mum uptake  rate  on  white  oak  leaves  occurred 
approximately  two  weeks  after  that  on  dogwood 
and  red  maple  leaves.  Microbial  biomass  on  the 
leaves  also  increased  and  then  decreased  with  time 
in  the  stream,  reaching  a  maximum  on  all  three 
species  of  four  weeks.  Electron  transport  system 
activity  (ETSA)  associated  with  white  oak  leaves 
showed  no  consistent  temporal  pattern;  ETSA  as- 
sociated with  dogwood  and  red  maple  leaves  gen- 
erally increased  with  time  in  the  stream,  reaching  a 
maximum  after  six  weeks  and  then  declining.  Res- 
piration rate  of  microbes  on  all  three  leaf  species 
increased  with  time  to  a  maximum  after  four  to 
five  weeks  and  then  decline.  Net  phosphorus  con- 
tent of  white  oak  leaves  increased  with  time  from 
day  3  to  day  49  and  then  declined.  Concentrations 
of  SRP  at  the  stream  outlet  were  generally  less 
than  or  equal  to  those  at  the  inlet.  Net  immobiliza- 
tion of  phosphorus  by  decomposing  leaf  detritus 
has  potentially  important  implications  to  the  avail- 
able supply  of  phosphorus  in  streams.  Almost  one- 
half  of  the  phosphorus  taken  up  from  stream  water 
is  immobilized  in  leaf  detritus  during  the  initial 
period  of  leaf  decomposition.  (Davis-PTT) 
W89-05208 


STRUCTURE  AND  FUNCTION  OF  A  BLACK- 
WATER    RIVER    IN    THE    SOUTHEASTERN 

U.S.A., 

Alabama  Univ.,  University.  Aquatic  Biology  Pro- 
gram. 

A.  C.  Benke,  and  J.  L.  Meyer. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen  IV 
TLAP,  Vol.  23,  No.  2,  p  1209-1218,  August  1988.  4 
fig,  3  tab,  35  ref.  NSF  Grants  DEB-8104427,  BSR- 
8406630,  BSR-8406631. 

Descriptors:  "Limnology,  "Swamps,  "Sediments, 
"Mood  plains,  "Ogeechee  River,  Organic  matter, 
Piedmont  Plateau,  Savannah,  Georgia,  Coastal 
Plain,  Detritus,  Ecosystems,  Seston. 


Blackwater  streams  in  the  Coastal  Plain  of  the 
southeastern  United  States  differ  substantially  from 
most  published  views  of  stream  ecosystems,  such 
as  the  River  Continuum  Concept.  Although  data  is 
presented  only  on  the  main  sixth  order  segment  of 
the  Ogeechee  River,  much  of  the  entire  drainage- 
basin  consists  of  sinuous  low  gradient  streams  with 
floodplain  swamps  Organic  matter  measured 
during  autumn  low  water  is  high  in  the  main 
channel  and  consists  primarily  of  fine  particulate 
organic  matter  in  the  sediments  (21%)  and  woody 
debris  (70%).  The  concentration  of  detrital  organic 
matter  in  the  forested  swamps  is  comparable  to 
that  in  the  channel,  but  83%  is  in  the  soil.  The 
swamps  are  flooded  virtually  every  year,  often  for 
three  to  four  months,  during  which  time  there  is 
mixing  of  river  and  swamp  waters.  The  floodplains 
appear  to  be  responsible  for  supplying  much  of  the 
organic  matter  in  transport  of  which  more  than 
96%  is  dissolved  organic  matter,  the  swamp  inputs 
are  consistent  with  the  high  degree  of  hetero- 
trophy  in  the  Ogeechee.  The  particulate  organic 
matter  in  transport  is  primarily  fine  amorphous 
material,  but  appears  to  be  a  rich  food  resource 
with  43%  of  the  seston  made  up  of  live  organisms. 
High  numbers  of  gathering  and  microfiltering  col- 
lectors found  in  both  main  channel  sediments  and 
snag  habitats  are  able  to  utilize  this  food  resource. 
(Author's  abstract) 
W89-05209 


YEARLY  FLUX  OF  VIRUS-LIKE  PARTICLES 
AND  HUMIC  ACID  IN  RIVER  SEDIMENT, 

Davidson  Coll.,  NC.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 
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CHANGES  OF  COPEPODA  POPULATIONS  IN 
LAKE  KINNERET  DURING  1969-1985, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
M.  Gophen. 

Hydrobiologia  HYDRB8,  Vol.  167/168,  p  375-379, 
October  15,  1988. 

Descriptors:  "Limnology,  "Lake  Kinnaset,  "Israel, 
"Copepods,  "Population  dynamics,  "Israel, 
"Lakes,  Population  density,  Aquatic  populations, 
Predation. 

Long  period  analysis  of  Copepoda  populations  in 
Lake  Kinneret  indicated  significant  reductions  in 
total  biomass  and  production  as  well  as  densities  of 
nauplii  and  adult  stages,  particularly  females.  The 
reduction  of  adult  Mesocyclops  sp.  was  statistical- 
ly significant,  but  that  of  Thermocyclops  sp.  was 
not.  Annual  averages  of  eggs/female  values  and 
densities  of  copepodite  states  did  not  show  signifi- 
cant changes.  Concentrations  of  adult  Thermocy- 
clops sp.  became  higher  relative  to  the  larger 
genus  Mesocyclops  sp.  It  is  suggested  that  densities 
of  large  copepods  were  affected  by  intensification 
of  predation  pressure  by  particulate  feeding  fishes. 
The  densities  of  nauplii  were  probably  reduced  by 
increased  predation  pressure  of  filter  feeding  fish. 
(Author's  abstract) 
W89-05252 


DISTRIBUTION  OF  THREE  NYMPHAEID 
MACROPHYTES  (NYMPHAEA  ALBA  L., 
NUPHAR  LUTEA  (L.)  SM.  AND  NYMPHOIDES 
PELTATA  (GMEL.)  O.  KUNTZE)  IN  RELA- 
TION TO  ALKALINITY  AND  UPTAKE  OF  IN- 
ORGANIC CARBON, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 
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ISOETID-ZOOBENTHOS  ASSOCIATIONS  IN 
ACID-SENSITIVE  LAKES  IN  ONTARIO, 
CANADA, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
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f.KOWIH  RATE  ASM  YIELD  IN  l"HE  I  Rl  H 
WATER  BLUE-GREEN  M ',  \  MICROCYSTIS 
AKRi  GINOSA  Kt  1/  is  Mil  TROPICS, 

Asian  Inst  of  Tech  .  Bangkok  flhailandj 
For  primary  bibliographic  entry  see  Field  21. 
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POPULATION  STRUCTURE  Of  SIRI.AM 
DWELLING  DARTERS:  CORRESPONDEPH  I 
WITH  HABITAT  STRUCTURE, 

University   of  Southern    Mississippi.    Haltiesburg. 

Dept  of  Biological  Sciences. 

C  Rakoeinski 

Environmental  Biology  of  Fishes  EBFID3,  Vol 

23,  No.  3,  p  215-224,  November  1988  5  tab,  30  ref. 

Descriptors:  "Limnology,  "Fish  populations, 
"Population  dynamics,  "Perch,  "Aquatic  habitats, 
"Ecological  distribution,  "Darters,  Stream  biota. 
Ecotypes,  Statistical  analysis.  Population  density 

Patterns  of  ecotopic  variation  in  the  population 
structure  of  two  common  and  related  Percina  spe- 
cies were  examined  among  seven  central  Gulf- 
Coast  stream  sites  by  Kendall's  concordance  tests. 
revealing  four  complexes  of  variables  with  signifi- 
cant covariation  from  a  total  of  18  population  and 
habitat  variables.  The  first  complex  comprised 
three  interrelated  habitat  variables,  implying  that 
mid-stream  surface  current  varied  inversely  with 
both  instream  cover  and  substrate  heterogeneity. 
The  second  complex  of  five  interrelated  variables 
revealed  that  darter  abundance  was  better  correlat- 
ed with  the  area  of  instream  cover  than  with  total 
area,  and  that  site  density  (number  per  sq  m)  varied 
inversely  with  site  area.  Along  with  three  other 
variables,  cover  density  (number  per  sq  meter  of 
instream  cover)  formed  a  third  complex,  demon- 
strating resource  complementarity  between  in- 
stream cover  and  macroinvertebrate  abundance. 
Variables  within  the  fourth  complex  all  increased 
concomitantly  with  the  key  variable  of  mean 
darter  size,  including  body-size  diversity,  biomass, 
relative  abundance  of  the  two  darter  species  and 
mid-stream  depth.  Within  the  study  region,  local 
ecological  factors  largely  regulate  distributions, 
abundances  and  size-structures  of  Percina  popula- 
tions, apparently  even  outweighing  the  effect  of 
stochastic  and  historical  factors.  (Author's  ab- 
stract) 
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EMPIRICAL  MODELS  FOR  TROPHIC  STATE 
IN  SOUTHEASTERN  U.S.  LAKES  AND  RESER- 
VOIRS, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

K.  H.  Reckhow. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

4,  p  723-734,  August  1988.  7  fig,  10  tab,  22  ref. 

Descriptors:  "Lakes,  "Reservoirs,  "Trophic  level, 
"Cycling  nutrients,  "Algae,  "Model  studies,  "Lim- 
nology, Seasonal  variation,  Eutrophication,  Eco- 
systems, Chlorophyll,  Phosphorus,  Nitrogen,  Re- 
gression analysis. 

A  cross-sectional  data  set  of  80  lakes  and  reservoirs 
in  nine  southeastern  states  was  examined  to  specify 
and  determine  parameters  for  trophic  state  rela- 
tionships. The  relationships  fitted  are  based  on 
measurements  of  several  limnological  variables 
taken  over  the  course  of  a  growing  season  or  year 
in  each  of  the  lakes.  The  trophic  state  models 
relate  phosphorus  and  nitrogen  loading  to  inlake 
phosphorus  and  nitrogen  concentrations,  which  in 
turn  are  related  to  maximum  chlorophyll  level, 
Secchi  disk  depth,  dominant  algal  species,  and 
hypolimnetic  dissolved  oxygen  status.  Due  to  the 
empirical  nature  of  the  study,  causal  conclusions 
are  limited;  rather,  the  models  are  most  useful  for 
prediction  of  average  growing  season  conditions 
related  to  trophic  state.  (Author's  abstract) 
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EFFECTS  OF  SPATIAL  ORIENTATION  OF 
MULTIPLE  PLATE  ARTIFICIAL  SUB- 
STRATES ON  INVERTEBRATE  COLONIZA- 
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Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
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LEAF  LITTER  BREAKDOWN  IN  A  RECENTLY 
IMPOUNDED  RESERVOIR, 

Army  Engineer   Waterways  Experiment   Station, 

Spring  Valley,  WI.  Eau  Galle  Lab. 
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K.  Myers. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

4,  p  831-837,  August   1988.  6  fig,   3  tab,   16  ref. 

Descriptors:  *Limnology,  *Biodegradation,  "Res- 
ervoirs,  "Decomposing  organic  matter,  "Leaves, 
•Litter,  *Biomass,  "Cycling  nutrients,  Lakes,  Or- 
ganic matter,  Leaching,  Nitrogen,  Phosphorus, 
Physicochemical  properties,  Forest  hydrology. 

The  impoundment  of  Richard  B.  Russell  Lake 
resulted  in  the  inundation  of  3490  ha  of  forested 
area  or  33  of  the  total  area  of  the  lake.  Estimates  of 
the  total  inundated  leaf  litter  biomass  were  com- 
bined with  a  leaf  litter  decomposition  study  to 
determine  the  nutrient  load  and  dissolved  oxygen 
demand  to  the  reservoir.  Hickory  leaf  bags  broke 
down  most  rapidly  at  the  3-m  and  28-m  depths, 
followed  by  short-needle  pine,  white  oak,  a  hard- 
wood litter  mixture,  beech,  and  red  oak.  Leaf  bags 
incubated  t  the  3-m  depth  exhibited  significantly 
higher  breakdown  rates  than  those  at  the  28-m 
depth  for  most  leaf  types,  due  to  differences  in 
dissolved  oxygen  and  temperature.  Respiration 
rates  of  litter  were  also  higher  at  the  3-m  depth. 
Most  leaf  types  accumulated  nitrogen  and  phos- 
phorus and  lost  organic  carbon  after  an  initial 
leaching  period.  Richard  B.  Russell  Lake  exhibited 
extensive  anoxia  and  the  buildup  of  total  organic 
carbon,  nitrogen,  and  phosphorus  during  summer 
stratification.  I^eaf  litter  breakdown  accounted  for 
64  of  the  organic  carbon  increase  but  acted  as  a 
sink  for  nitrogen  and  phosphorus.  The  dissolved 
oxygen  demand  of  the  litter  accounted  for  over  50 
of  the  demand  incurred  in  the  lake.  (Author's 
abstract) 
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EFFECTS  OF  NUTRIENT  DEPLETION  ON 
THE  SINKING  VELOCITY  AND  CELLULAR 
COMPOSITION  OF  A  FRESHWATER 
DIATOM, 

British  Antarctic  Survey,  Cambridge  (England). 
M.  C.  Davey. 
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No.  3,  p  321-334,  May  1988.  2  fig,  3  tab,  39  ref. 

Descriptors:  "Diatoms,  "Zooplankton.  "Cycling 
nutrients,  "Growth  kinetics,  "Population  dynam- 
ics, "Limiting  factors,  "Limnology,  Ecosystems, 
Aquatic  populations,  Inhibition,  Photosynthesis, 
Phosphorus,  Silicon,  Biochemistry. 

The  planktonic,  freshwater  diatom  Asterionella 
formosa  Hass  was  grown  in  batch  culture  until 
growth  was  limited  by  silicon  or  phosphorus  avail- 
ability. Limitation  of  growth  by  either  nutrient  led 
to  an  increase  in  colony  sinking  velocity  and  a 
decrease  in  colony  density.  In  the  case  of  silicon- 
limitation  these  effects  occurred  when  ambient  sili- 
con was  exhausted,  but  in  the  case  of  phosphorus- 
limitation  they  were  delayed  until  the  cellular  re- 
serves of  phosphorus  were  exhausted.  Lower  sink- 
ing velocities  and  higher  densities  were  recovered 
on  addition  of  the  limiting  nutrient  in  excess.  All 
such  changes  occurred  rapidly  (<  1  day)  and 
following  the  initial  changes,  no  further  variation 
occurred.  Following  limitation  of  growth  by  either 
nutrient,  photosynthesis  appeared  to  continue  lead- 
ing to  an  increase  in  the  cellular  content  of  protein 
in  silicon-limited  cells  or  carbohydrate  in  phospho- 
rus-limited cells.  The  decreases  in  colony  density 
are  explained  by  increases  in  cell  volume,  there 
being  no  decrease  in  the  cell's  dry  weight.  The 
increase  in  sinking  velocity  may  also  have  been 
partly  caused  by  the  increase  in  cell  volume,  but 
this  cannot  provide  a  full  explanation.  Variations  in 
diatom  sinking  velocities  in  response  to  the  prevail- 
ing nutrient  regimes  have  important  consequences 
for  the  vertical  distribution  of  the  diatom  in  the 
natural  environment,  in  particular  in  the  formation 
of  midwater  maxima.  (Author's  abstract) 
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PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  LAGO  RUPANCO,  OSORNO,  CHILE. 

Instituto  Profesional  Osorno  (Chile). 

T.  G.  Donoso,  and  H.  K.  Phinney. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 

No.  3,  p  351-369,  May  1988.  16  fig,  1  tab,  24  ref. 

Descriptors:  "Lakes,  "Chile,  "Oligotrophic  lakes, 
"Limnology,  "Physicochemical  properties,  "Lake 
classification,  "Seasonal  variation,  Physical  proper- 
ties, Chemical  properties,  Cycling  nutrients,  Water 
properties,  Euphotic  zone,  Water  temperature. 

Lago  Rupanco  is  located  in  the  central  plain  of 
Chile  at  40  degrees  50  minutes  south;  72  degrees  30 
minutes  west.  It  lies  at  117  m  above  sea  level,  and 
corresponds  to  type  28c  of  Hutchinson's  (1967) 
classification.  Lago  Rupanco  is  a  warm,  monomic- 
tic  lake,  with  winter  circulation  and  summer  strati- 
fication. Physical  and  chemical  parameters  of  this 
lake  were  studied  during  a  cycle  of  18  months  for 
the  first  time  in  1981-1982.  Lago  Rupanco  has  a 
maximum  depth  of  160  m.  The  euphotic  zone  was 
sampled  and  the  temperature  ranged  from  10  to  18 
C  with  an  oxygen  content  between  9  and  1 1  mg/L. 
This  lake  had  small  amounts  of  nitrate-nitrogen 
and  phosphate-phosphorus,  as  is  characteristic  of 
oligotrophic  lakes.  Secchi  disc  transparency  varied 
from  10-20  m,  with  greater  transparency  during 
October  to  April  and  less  during  May-September. 
The  lake  had  the  following  characteristics:  ;H  6  8 
to  7.2;  C02  concentration  of  1-8  mg/L;  ammonia 
N  concentration  of  10-20  microgm/L  in  spring  and 
summer  and  0-5  microgm/L  in  fall  and  winter; 
nitrite  N  was  not  detected.  (Freemann-PTT) 
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INFLUENCE  OF  THE  ENVIRONMENT  ON 
WILLOW  LEAF  LITTER  DECOMPOSITION 
IN  THE  ALLUVIAL  CORRIDOR  OF  THE  GAR- 
RONE  RIVER, 

Centre    National    de    la    Recherche    Scientifique, 
Toulouse   (France).   Centre   d'Ecologie   des   Res- 
sources  Renouvelables. 
E.  Chauvet. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  112, 
No.  3,  p  371-386,  May  1988.  4  fig,  43  ref. 

Descriptors:  "Limnology,  "Biodegradation,  "Gar- 
onne River,  "Decomposing  organic  matter, 
"Leaves,  "Litter,  "Model  studies,  Willow  trees, 
Physicochemical  properties,  Decomposition, 
Standing  water,  Vegetation  effects,  Organic 
matter. 

A  net  bag  method  was  used  to  study  the  decompo- 
sition of  Salix  alba  leaves  in  five  Garonne  corridor 
sites  (fast  running  water,  slow  flowing  water, 
standing  water,  floodable  willow  stand,  non-Poo- 
dable  willow  stand).  Changes  in  the  contents  and 
the  amounts  of  some  leaf  litter  constituents  were 
assessed  over  a  40  week  period.  Willow  leaves 
decomposed  rapidly  and,  in  some  cases,  this  could 
be  described  by  an  exponential  model  (k  =  0.0040 
to  0.0121/d  depending  on  site's.  Carbon  content 
was  rather  stable.  An  absolute  increase  in  nitrogen 
was  observed  at  all  sites  for  the  first  weeks.  Cellu- 
lose loss  was  less  rapid  in  slow  flowing  or  standing 
waters  and  on  floodable  soils.  The  lignin  fraction 
accumulated  rapidly  and  was  generally  50%  after 
40  weeks.  Decomposition  rates  were  not  signifi- 
cantly different  at  aquatic  and  terrestrial  sites.  Both 
in  waters  and  on  soils,  oxygen  levels  and  tempera- 
ture control  the  decomposition  kinetics,  especially 
of  cellulose  and  lignin.  (Author's  abstract) 
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GROWTH  OF  PERCH,  PERCA  FLUVIATILIS 
L.,  IN  RECENTLY  ACIDIFIED  LAKES  OF 
SOUTHERN  FINLAND  -  A  COMPARISON 
WITH  UNAFFECTED  WATERS, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

For  primary  bibliographic  entry  see  Field  5C. 
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SEASONAL  AND  ANNUAL  VARIATIONS  IN 
THE  ABUNDANCE  OF  PELAGIC  SARDINES 
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IN  LAKE  KARIBA,  WITH  SPECIAL  REFER- 
ENCE TO  THE  EFFECTS  OF  DROUGHT, 

Zimbabwe  Univ.,  Harare.  Dept.  of  Biological  Sci- 
ences. 

B.  E.  Marshall. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  112, 
No.  3,  p  399-409.  May  1988.  6  fig,  2  tab,  16  ref. 

Descriptors:  "Lake  Kariba,  "Limnology,  "Fish 
populations,  "Sardine,  "Lakes,  "Seasonal  variation, 
"Food  chains,  "Cycling  nutrients,  "Drought,  Phys- 
icochemical properties,  Catchment  areas,  Tributar- 
ies, Aquatic  populations,  Phytoplankton,  Zoo- 
plankton,  Fish  harvest,  Africa,  Population  dynam- 
ics. 

The  introduced  sardine,  Limnothrissa  miodon,  is 
now  the  most  important  fish  species  in  Lake 
Kariba,  a  very  large  African  man-made  lake.  It  has 
a  distinct  seasonal  cycle  of  abundance,  related  to 
that  of  the  zooplankton  on  which  it  feeds.  This  is 
dependent  on  the  seasonal  physico-chemical  cycle 
of  the  lake.  Sardine  abundance  is  also  influenced 
by  the  flow  of  the  tributary  rivers  that  drain  into 
the  lake  and  carry  nutrients  from  their  catchment 
areas.  Low  flow  in  these  rivers  leads  to  reduced 
sardine  populations,  which  was  shown  clearly  by 
reduced  catches  following  a  series  of  droughts. 
Evidence  suggests  that  poor  river  flows  lead  to 
two  nutrient  levels  in  the  hypolimnion  resulting  in 
low  plankton  populations  and  poor  sardine  catches 
at  the  time  of  turnover  when  the  highest  catches 
are  usually  made.  This  suggests  that  climate  factors 
are  important  conditions  in  the  management  of 
pelagic  fisheries  in  man-made  lakes.  (Author's  ab- 
stract) 
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MODEL  OF  TEMPERATURE  INDUCED  DEN- 
SITY CURRENT  IN  WATERSIDE  REEDBELTS 
OF     LAKE     CONSTANCE-UNTERSEE     (EIN 
STROMUNGSMODELL   DER   TEMPERATUR- 
INDUZIERTEN        DICHTESTROMUNG        IN 
GESCHLOSSENEN   UFERROHRICHTEN  DES 
BODENSEE-UNTERSEES), 
Fachhochschule  Konstanz  (Germany,  F.R.). 
P.  Meissner,  and  W.  Ostendorp. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 
No.  3,  p  433-448,  May  1988.  9  fig,  18  ref. 

Descriptors:  "Density  currents,  "Limnology, 
"Model  studies,  "Water  currents,  "Reeds,  "Chan- 
nel flow,  "Flow  velocity,  "Lake  morphology,  Hy- 
drologic  properties,  Lake  beds,  Flow  characteris- 
tics, Fluid  mechanics,  Lake  Constance,  Hydrodyn- 
amics,  Physical  properties,  channel  morphology. 

On  the  basis  of  literature  data  a  model  developed 
for  lake  Constance-Untersee  that  allows  estimation 
of  the  significance  of  parameters  such  as  stalk 
density  and  diameter,  water  depth,  roughness  of 
the  bottom  etc.  for  the  deceleration  of  the  current 
velocity  within  the  reed  belt.  A  simple  channel 
current  was  modeled.  Lake  current  is  driven  by 
the  density  difference  between  the  water  bodies 
inside  and  outside  the  reeds,  which  is  caused  by 
temperature  difference.  In  the  model,  the  drive  is 
replaced  by  the  slope  of  the  channel  floor  in  the 
gravity  field.  Under  natural  conditions,  a  lakeside 
counter  current  exists  close  to  the  bottom  below 
the  surface  current,  which  is  directed  to  the  shore- 
side.  The  simple  channel  model  has  to  be  adapted 
to  field  conditions  and  is  transformed  to  a  more 
detailed  'two-currents-model.'  The  reed  belt  cur- 
rent can  thus  be  computed,  provided  the  drive  is 
kept  constant.  The  result  was  that  the  stand  struc- 
tures of  the  reeds  influence  the  deceleration  of  the 
current  greatly,  whereas  roughness  of  the  bottom, 
vertical  distribution  of  velocity,  and  cross  section 
ratio  of  input  and  output  current  are  of  minor 
importance.  The  data  demonstrated  that  the  rate  of 
water  exchange  is  higher  in  nutrient-limited  than  in 
'normal'  (i.e.,  eutrophic)  stands  provided  that  hy- 
dromechanical  parameters  are  comparable.  The 
reedbelt  current  is  lowest  in  mown  reeds.  Hence, 
mowing  is  not  generally  a  suitable  measure  to 
improve  oxygen  supply  and  to  enlarge  release  and 
transportation  of  nutrients  and  dissolved  organic 
substances  out  of  the  reedbelts.  (Author's  abstract) 
W89-05286 
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SPECTRAL  DISTRIBUTION  Ol  DOWNWELL- 
ING  LIGHT  IN  NORTHERN  WISCONSIN 
LAKES, 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
C.  J.  Watras,  and  A.  L.  Baker 
Archiv  fuer  Hydrobiologie   AHYBA4,  Vol.    112. 
No.  4,  p  481-494,  June  1988.  6  fig,  5  tab,  25  ref. 

Descriptors:  *Wisconsin,  'Spectral  analysis,  ♦Lim- 
nology, "Light  penetration,  "Lakes,  "Optical  prop- 
erties, Water  properties,  Opacity,  Dissolved  organ- 
ic matter,  Chlorophyll,  Photosynthesis,  Physto- 
plankton,  Physicochemical  properties,  Radio- 
metry,  Colorimetry,  Oligotrophy  lakes,  Mesotro- 
phic  lakes. 

The  special  characteristics  of  downwelling  light 
were  determined  for  seven  lakes  in  the  Trout  Lake 
region  of  Wisconsin  (46  degrees  N,  89  degrees  W) 
during  late  summer.  Most  of  the  lakes  were  sub- 
jects of  early  studies  in  limnological  optics  during 
the  era  of  Birge  and  Juday.  They  are  mesotrophic 
to  oligotrophic  systems  that  vary  in  organic  color 
from  0  to  >  260  PCU.  Scans  were  made  with  an 
underwater  spectroradiometer  at  1  M  to  5  M  depth 
intervals  to  measure  the  wavelength-specific  quan- 
tum flux  between  350  nM  and  850  nM.  The  read- 
ings were  integrated  over  2  nm  steps  in  this  wave- 
length range.  The  results  clearly  show  how  the 
spectral  distribution  of  light  in  a  given  lake  is 
progressively  compressed  into  a  relatively  narrow 
region  with  depth.  Increasing  concentrations  of 
dissolved  and/or  colloidal  humic  material  between 
lakes  is  accompanied  by  a  shift  in  this  spectral 
region  from  green  to  red  light;  and  the  ratio,  r  sub 
c  =  (quantum  flux  sub  (490  to  620  nM))/(quantum 
flux  sub  (620  to  750  nM)),  effectively  separates 
lakes  on  the  basis  of  organic  staining.  Although  the 
selectively  attenuating  effects  of  phytoplankton 
were  secondary  to  the  gelbstoff  effect,  absorption 
by  two  photosynthetic  pigments,  chlorophyll-a  and 
phycocyanin,  was  indicated  beneath  thin  plankton 
layers  in  some  lakes  with  red  light  at  depth.  (Au- 
thor's abstract) 
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IMPACT  OF  NUTRIENT  INPUT  FROM  THE 
RIVER  SEINE  ON  PHYTOPLANKTON  POPU- 
LATIONS IN  A  SAND-PIT  LAKE  (BIGNAN, 
NW  FRANCE), 

Ecole  Normale  Superieure,  Paris  (France).  Lab. 

d'Ecologie. 

For  primary  bibliographic  entry  see  Field  5C. 
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EXTRACT  PREPARATION  AND  COMPARI- 
SON OF  FLUOROMETRIC,  CHROMATOGRA- 
PHIC (HPLC)  AND  SPECTROPHOTOMETRIC 
DETERMINATIONS  OF  CHLOROPHYLL-A, 

Zurich  Univ.,  Kilchberg  (Swizerland).  Hydrobio- 

logical-Limnological  Station. 

For  primary  bibliographic  entry  see  Field  7B. 
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COLONIZATION  OF  LEAF  LITTER  BY 
AQUATIC  HYPHOMYCETES  IN  A  TROPICAL 
STREAM, 

Mangalore  Univ.  (India).  Dept.  of  Biosciences. 
K.  R.  Sridhar,  and  K.  M.  Kaveriappa. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 
No.  4,  p  627-630,  June  1988.  1  tab,  14  ref. 

Descriptors:  "Vegetation  establishment,  "Stream 
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"Leaves,  "Litter,  "Aquatic  fungi,  Seasonal  varia- 
tion, Water  analysis,  Aquatic  populations,  Biode- 
gradation, Decomposing  organic  matter,  Biomass. 

Eight  types  of  submerged  leaves  were  collected  at 
quarterly  intervals  over  a  period  of  one  year  from 
Neriya  stream  flowing  through  the  Western  Ghat 
forests  of  Karnatska  to  test  the  colonization  of 
aquatic  hyphomycetes.  A  total  of  23  species  of 
hyphomycetes  were  colonized  on  them.  The  leaves 
of  Ficus  bengalensis  harbored  more  of  hyphomy- 
cetes; they  were  followed  by  leaves  of  Mangifera 
indica,  Tectona  grandis  and  Gleichenia  pectinata, 
whereas  Artocarpus  hctcrophyllus  harbored  the 
fewest  hyphomycetes.  The  fungi  such  as  l.unulo- 
spora  curvula,  Triscclophorus  acuminatus,  T.  mon- 


osporus  and  I  riscelaphorus  sp  were  more  frequent 
and  colonized  5-7  kinds  of  leal  materials,  whereas 
Alatospora  acuminata,  Flagellospora  curvula,  Isth- 
motricladia  gombakiensis,  I  laensis,  Lansospora 
appendiculata,  Tricladium  brunneum,  Tricladium 
sp  1  and  Tricladium  sp.  2  were  less  frequent  and 
colonized  on  any  one  of  the  leaf  materials  tested 
The  mode  of  colonization  it  discussed  in  relation  to 
seasonal  occurrence  and  substrate  preference  (Au- 
thor's abstract) 
W89-05293 


BENTHIC  FAUNA  OF  ETHIOPIAN  MOUN- 
TAIN STREAMS  AND  RIVERS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

A.  D.  Harrison,  and  H.  B.  N.  Hynes. 

Archiv  fuer  Hydrobiologie  Supplement  AHBSA8, 

Vol.   1,  p   1-36,  June   1988.   1   fig,   5  tab,  71   ref. 

Descriptors:  "Rivers,  "Mountains,  "Benthic  fauna, 
"Ethiopia,  "Stream  biota,  "Population  dynamics. 
Aquatic  animals,  Aquatic  populations,  Drought. 
Tributaries,  Soil  erosion,  Succession,  Population 
density,  Biomass,  Species  diversity 

A  faunal  standard  of  reference  is  established  for 
Ethiopian  montane  benthos  in  undamaged  high- 
level  streams  and  rivers.  The  effects  of  population 
density,  soil  erosion  and  drought  on  source  waters 
is  described.  The  occurrence  of  specific  faunal 
populations  are  outlined  for  the  source  zone,  stony- 
runs  and  torrents,  backwaters  and  'quiet  spots,' 
moss  in  torrents,  marginal  vegetation,  and  slow- 
flowing  streams.  The  Ethiopian  montane  aquatic 
fauna  is  compared  with  the  faunas  of  other  African 
mountain  regions  and  its  biogeographical  signifi- 
cance is  discussed.  Among  the  major  findings  are 
the  fact  that  the  fauna  of  high  altitude  Ethiopian 
streams  is  typical  of  that  of  cool  streams  over 
much  of  Africa,  but  it  lacks  several  taxa  that  are 
present  south  of  the  dry  country  of  northern 
Kenya.  It  also  includes,  like  the  terrestrial  flora,  a 
few  elements  of  apparently  recent  Palaearctic 
origin.  The  recent  increase  in  human  population  of 
the  Ethiopian  highlands  has  led  to  severe  soil 
erosion,  which  has  in  turn  eliminated  several 
groups  of  invertebrates,  severely  simplifying  the 
fauna.  (Friedmann-PTT) 
W89-05294 


LIMNOLOGICAL  STUDY  OF  LAKE  LLANQUI- 
HUE  (CHILE)  MORPHOMETRY,  PHYSICS, 
CHEMISTRY,  PLANKTON,  AND  PRIMARY 
PRODUCTIVITY, 

Universidad  Austral  de  Chile,  Valdivia.   Inst,  de 

Zoologia. 

H.  Campos,  W.  Steffen,  G.  Aguero,  O.  Parra,  and 

L.  Zuniga. 

Archiv  fuer  Hydrobiologie  Supplement  AHBSA8, 

Vol.  1,  p  37-67,  June  1988.  13  fig,  9  tab,  34  ref. 

Descriptors:  "Plankton,  "Limnology,  "Lake  mor- 
phometry, "Physicochemical  properties,  "Primary 
productivity,  "Chile,  Oligotrophic  lakes,  Lakes, 
Cycling  nutrients,  Biomass,  Thermal  stratification, 
Stratification,  Lake  morphology,  Chemical  proper- 
ties, Seasonal  variation,  Aquatic  animals,  Phyto- 
plankton, . 

Lake  Llanquihue  is  located  at  latitude  41  degrees  8 
minutes  S  and  72  degrees  47  minutes  W  at  an 
altitude  of  51  m  above  sea  level.  It  is  the  second 
largest  lake  in  Chile  (area  870.5  sq  km).  It  is  a  type 
28c  lake  according  to  its  glacial  origin  (Hutchinson 
1957).  A  bathymetric  map  (maximum  depth:  317 
m,  mean  depth:  182  m)  was  established  for  the  first 
time.  According  to  the  physical  and  chemical  data, 
this  lake  is  oligotrophic,  warm-monomictic  with 
winter  circulation  at  10.5  C  and  summer  stratifica- 
tion, high  transparency  (21  m  maximal,  Secchi 
disk).  The  catchment  area  is  small  in  relation  with 
the  surface  area.  The  theoretical  renovation  of  the 
volume  of  water  calculated  from  the  relation  of 
lake  volume  to  affluent  is  74  years.  The  lake  ob- 
tains from  its  affluents  the  main  nutrients  (nitrogen, 
phosphorus  and  silica),  which  concentrate  in  the 
hypolimnion  during  the  thermic  stratification,  im- 
poverishing the  epilimnium  with  a  low  ratio  N:P. 
The  cycle  of  these  nutrients  seems  to  show  that  the 
greater  primary  productivity  takes  place  in  winter 
and  early  spring,  with  a  decrease  in  summer.  The 


i  chlorophyll,  abundance  anc 
mass  of  the  phytoplankton  show  the  same  tenden- 
is  the  productivity  During  the  stratification 
period,  the  winter  and  beginning  of  spring,  diatoms 
(especially  species  of  Melosira.  CyrfoteUa  and  Syn- 
edra)  are  replaced  by  more  abundant  speci' 
Chlorphyccae  (Botryococcus  braunn.  Kirchner- 
lella  obesa.  Lutetramorus  fotlu  and  Stauraslrum 
spp),  Xanlophyceas  (  I  ribonema  elongalum) 
Chryosphyceae  (Dmobryon  divergens)  and  Dino- 
phyceae  (Pendnium  willei)  The  zooplankton  pre- 
sented a  high  abundance  of  Rotifera  with  a  mini- 
mum at  the  beginning  of  summer,  after  the  maxi- 
mum development  of  phytoplanktonic  biomass 
Zooplanktonic  larvae  predominate  during  the 
winter  circulation,  adult,  and  copepodites  during 
the  stratification.  (Author's  abstract) 
W89-05295 


DIEL  PATTERNS  OF  PHOTOSYNTHATE  BIO- 
SYNTHESIS BY  PHYTOPLANKTON  IN  PER- 
MANENTLY  ICE-COVERED  ANTARCTIC 
LAKES  UNDER  CONTINUOUS  SUNLIGHT, 
Montana  State  Univ.,  Bozeman.  Dept  of  Biology. 
J.  C  Priscu,  L  R  Priscu.  C  Howard-Williams, 
and  W  F  Vincent. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  10, 
No.  3,  p  333-340,  May  1988.  4  fig,  1  tab,  17  ref. 
NSF  Grant  INT  8412682. 

Descriptors:  "Ice  cover.  "Limnology,  "Biosynthe- 
sis, "Iced  lakes,  "Antarctic,  "Phytoplankton. 
"Solar  radiation,  Ice  cover,  Optic  properties.  Bio- 
chemistry, Metabolism,  Lipids.  Sunlight.  Lakes, 
Biochemistry,  Photosynthesis,  Lake  ice.  Light  pen- 
etration, Diurnal  distribution. 

Diel  patterns  of  photosynthate  biosynthesis  by 
Antarctic  freshwater  phytoplankton  growing 
under  the  variable  but  continuous  sunlight  of 
summer  were  found  to  be  similar  in  many  respects 
to  those  reported  from  other  aquatic  environments 
where  light/dark  periods  alternate.  Lipid  synthesis 
by  freshwater  phytoplankton  in  Lakes  Vanda  and 
Fryxell  predominated  during  periods  when  solar 
radiation  and  photosynthesis  were  most  intense; 
the  inverse  was  generally  true  of  the  protein  and 
polysaccharide  fractions.  The  major  photosynthet- 
ic end-products  in  both  lakes  were  protein  and 
polysaccharide,  which  together  accounted  for  60- 
81%  of  the  total  cellular  carbon  incorporation. 
Less  than  4%  of  the  carbon  was  incorporated  into 
lipid  in  Lake  Vanda;  >  12%  appeared  in  the  lipid 
fraction  in  Lake  Fryxell.  The  Lake  Fryxell  popula- 
tions showed  evidence  of  photoinhibition  of  com- 
plete photosynthesis  during  'midday,'  when  irradi- 
ance  was  most  intense.  Irradiance  level  values, 
computed  from  the  photosynthesis  irradiance  rela- 
tionships in  Lake  Fryxell,  corroborate  other  stud- 
ies suggesting  that  the  phytoplankton  populations 
in  permanently  ice-capped  Antarctic  lakes  are 
among  the  most  shade-adapted  yet  reported.  (Au- 
thor's abstract) 
W89-05296 


SPATIAL  DISTRIBUTION  OF  ZOOPLANK- 
TON  FN  A  SHALLOW  EUTROPHIC  LAKE, 
WITH  A  DISCUSSION  OF  ITS  RELATION  TO 
FISH  PREDATION, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Biological  Sciences. 

M.  Cryer,  and  C.  R.  Townsend. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  10, 

No.  3,  p  487-501,  May  1988.  3  fig.  2  tab,  63  ref. 

Descriptors:  "Fish  food  organisms.  "Limnology, 
"Food  chain,  "Zooplankton,  "Predation,  "Eutro- 
phic  lakes,  "Spatial  distribution,  "Population  dy- 
namics, Lakes,  Aquatic  animals,  Littoral  environ- 
ment, Eutrophication,  Fish  populations,  Population 
density. 

Zooplankton  distribution  in  a  small,  eutrophic  lake 
was  studied  over  two  seasons  as  part  of  a  wider 
analysis  of  the  fish-plankton  interaction.  Patchiness 
was  evident  at  all  sample  spacings,  but  autocorrela- 
tion between  adjacent  samples  became  significant 
only  at  mean  spacings  of  <  10  m  Patchiness  could 
only  rarely  be  correlated  with  environmental  vari- 
ables  in   open   water,   but    there   were   consistent 
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trends  in  the  distribution  of  most  taxa  with  respect 
ot  the  shore.  The  limnetic  assemblage  within  10  m 
of  the  shore  showed  some  littoral  influence  in  the 
presence  of  littoral  taxa  and  the  relative  paucity  of 
euplankters.  Emphasis  is  placed  on  the  impact  on 
plankton  distribution  of  fish  predation,  which 
varies  markedly  in  the  study  lake.  (Author's  ab- 
stract) 
W89-05298 


RESPIRATION  IN  EUTROPHIC  LAKES:  THE 
CONTRIBUTION  OF  BACTERIOPLANKTON 
AND  BACTERIAL  GROWTH  YIELD, 

Roskilde  Universitetscenter  (Denmark).  Dept.  of 

Biology  and  Chemistry. 

T.  Schwaerter,  M.  Sondergaard,  B.  Riemann,  and 

L.  M.  Jensen. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  10, 

No.  3,  p  515-531,  May  1988.  9  fig,  2  tab,  47  ref. 

Danish  Natural  Science  Research  Council  11-1816 

and  11-4758. 

Descriptors:  *Bacteria,  'Growth  kinetics,  'Lim- 
nology, *Eutrophic  lakes,  'Population  dynamics, 
•Respiration,  'Oxygen  uptake,  'Phytoplankton, 
Denmark,  Seasonal  variation,  Cycling  nutrients, 
Lakes,  Biochemistry,  Bacterial  physiology,  Metab- 
olism, Oxygen  balance. 

The  contribution  of  bacterioplankton  to  total 
plankton  respiration  was  measured  in  two  eutro- 
phic  Danish  lakes  and  in  experimental  enclosures 
treated  with  planktivorous  fish  and  nutrients.  Bac- 
terial respiration  was  calculated  from  measured 
oxygen  uptake  rates  in  particles  passing  a  1.0 
micron  pore  size  filter,  the  rates  were  then  correct- 
ed for  the  size  distribution  of  glucose  uptake. 
During  summer,  the  respiration  of  the  planktonic 
bacteria  contributed  about  50%  of  the  community 
respiration  in  the  two  lakes.  Prolific  phytoplankton 
growth  induced  by  biomanipulation  and  nutrient 
addition  created  situations  where  the  contribution 
of  the  bacteria  decreased  to  20%.  High  bacterial 
contributions  to  community  respiration  were  found 
when  the  phytoplankton  biomass  decreased.  Simul- 
taneous measurements  of  bacterial  respiration  and 
production  (by  means  of  (H3)thymidine  incorpora- 
tion) allowed  an  estimation  of  bacterial  growth 
yield,  which  ranged  from  9  to  66%.  In  the  two 
lakes,  the  growth  yield  was  constant  with  a  mean 
of  29  plus  of  minus  5%  (plus  or  minus  standard 
deviation,  respiratory  quotient  =  1).  The  variabili- 
ty of  the  growth  yield  was  larger  in  the  enclosures. 
The  wide  range  (9-66%)  was  mainly  caused  by 
changes  in  bacterial  net  production  without  con- 
comitant changes  in  respiration.  The  discussion 
includes  an  evaluation  of  the  oxygen  uptake 
method  in  size  fractionated  samples  and  the  avail- 
ability of  labile  organic  substrates  as  a  factor  con- 
trolling bacterial  growth  yield.  (Author's  abstract) 
W89-05299 


IN  SITU  SURVIVAL  OF  PLASMID-BEARING 
AND  PLASMIDLESS  PSEUDOMONAS  AERU- 
GINOSA IN  PRISTINE  TROPICAL  WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
N.  E.  Cruz-Cruz,  G.  A.  Toranzos,  D.  G.  Ahearn, 
and  T.  C.  Hazen. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  10,  p  2574-2577,  October 
1988.  3  fig,  1  tab,  24  ref.  NIH  Grants  RR-2657  and 
RR-8102,  DOE  Contract  DE-AC09-76SR00001, 
and  Water  Resources  Research  Institute  of  the 
University  of  Puerto  Rico  at  Mayaguez  Sea  Grant 
R/LR-08-87-THA1. 

Descriptors:  'Survival,  'Tropical  regions,  'Fate  of 
pollutants,  'Risk  assessment,  'Limnology,  'Genet- 
ic pollution,  'Pseudomonas,  'Aquatic  habitats, 
'Adaptation,  Bacteria,  Microorganisms,  Microen- 
vironment.  Ecosystems,  Metabolism,  Bacterial 
physiology. 

To  properly  assess  the  risks  of  releasing  genetical- 
ly-engineered microorganisms  into  the  environ- 
ment, research  needs  to  be  performed  on  the  sur- 
vival, establishment,  growth,  and  transfer  of  genet- 
ic information  of  model  bacteria.  Two  rare  wild- 
type  strains  of  Pseudomonas  aeruginosa  were 
mixed  in  membrane  diffusion  chambers  and  then 
introduced  into  a  natural  freshwater  environment 


for  72  h.  The  plamsid-containing  strain  (R  serotype 
15)  and  the  plasmidless  strain  (H  serotype  5)  had 
initial  bacterial  densities  of  200,000  cells/ml.  Sam- 
ples collected  from  the  chambers  were  analyzed 
for  viable  and  direct  counts  and  for  acquired- 
resistance  frequencies.  Suspected  transconjugant- 
to-donor  ratios  ranged  from  0.5  to  1.3;  transfer 
percentages  ranged  from  13  to  70%. 
(H3)thymidine  uptake  indicated  DNA  synthesis  in 
both  strains  as  well  as  in  transconjugants.  These 
studies  indicate  that  rare  wild-type  bacterial  strains 
with  large  plasmid  loads  can  survive  as  well  as  can 
bacteria  with  low  plasmid  loads  when  exposed  to 
the  in  situ  conditions  of  a  tropical  freshwater  habi- 
tat. These  results  also  suggest  that  genetic  modifi- 
cation of  indigenous  microbiota  through  conjuga- 
tion or  transformation  is  feasible  when  rare  wild- 
type  strains  or  genetically  engineered  microorga- 
nisms are  released  in  large  numbers  in  tropical 
aquatic  ecosystems.  (Author's  abstract) 
W89-05305 


EMISSION  OF  HYDROGEN  FROM  DEEP 
AND  SHALLOW  FRESHWATER  ENVIRON- 
MENTS, 

Fraunhofer-Gesellschaft  zur  Foerderung  der 
Angewandten  Forschung  e.V.,  Garmisch-Parten- 
kirchen  (Germany,  F.R.).  Inst,  fuer  Atmosphaer- 
ische  Umweltforschung. 

H.  Schutz,  R.  Conrad,  S.  Goodwin,  and  W.  Seiler. 
Biogeochemistry,  Vol.  5,  No.  3,  p  295-311,  1988.  4 
fig,  5  tab,  49  ref. 

Descriptors:  'Limnology,  'Water  chemistry, 
•Bubbles,  'Hydrogen,  'Lake  sediments,  'Air- 
water  interfaces,  Photosynthesis,  Aquatic  environ- 
ment, Chemical  properties,  Rice  paddies. 

In-situ  partial  pressures  of  hydrogen  in  anoxic  pro- 
fundal  lake  sediments  reached  values  of  up  to  5  Pa 
which  were  more  than  5  orders  of  magnitude 
lower  than  the  partial  pressures  of  methane.  Analy- 
sis of  gas  bubbles  collected  from  anoxic  submerged 
paddy  soil  showed  H2  partial  pressures  in  the 
range  of  1.8  +  1.3  Pa  being  4  orders  of  magnitude 
lower  than  the  CH4  partial  pressures.  H2  emission 
rates,  on  the  other  hand,  were  less  than  3  orders  of 
magnitude  lower  than  the  CH4  emission  rates  indi- 
cating that  H2  and  CH4  were  oxidized  to  a  differ- 
ent extent  in  the  rhizosphere  of  the  soil  before  they 
reached  the  atmosphere,  or  that  H2  was  produced 
by  the  plants.  More  than  70%  of  the  emitted  H2 
reached  the  atmosphere  via  plant-mediated  flux. 
The  rest  was  emitted  via  ebullition  from  the  anoxic 
soil  and,  in  addition,  was  produced  in  the  paddy 
water.  A  significant  amount  of  H2  was,  in  fact, 
found  to  be  produced  in  the  water  under  condi- 
tions where  thallic  algae  and  submerged  parts  of 
the  rice  plants  produced  oxygen  by  photosynthesis. 
Very  little  H2  was  emitted  via  molecular  diffusion 
through  the  paddy  water;  in  addition,  this  amount 
was  less  than  expected  from  the  degree  of  supersa- 
turation  and  the  diffusional  emission  rate  of  CH4 
indicating  a  relatively  high  rate  of  H2  consumption 
in  the  surface  film  of  the  paddy  water.  The  total 
H2  source  strength  of  rice  paddies  and  other  fresh- 
water environments  was  estimated  to  be  less  than  1 
Tg/yr,  being  negligible  in  the  atmospheric  budget 
of  H2.  (Author's  abstract) 
W89-05323 


TRANSPORT  OF  PHOSPHORUS,  NITROGEN, 
AND  CARBON  BY  THE  APURE  RIVER,  VEN- 
EZUELA, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
J.  F.  Saunders,  and  W.  M.  Lewis. 
Biogeochemistry,  Vol.  5,  No.  3,  p  323-342,  1988.  5 
fig,  5  tab,  39  ref.  NSF  Grants  DEB  8116725,  BSR 
8315410. 

Descriptors:  'Nutrients,  'Limnology,  'Nitrogen, 
'Phosphorus,  'Carbon,  'Venezuela,  'Tropical  re- 
gions, 'Apure  River,  Watersheds,  Water  cycle, 
Seasonal  variation,  Dissolved  organic  matter, 
River  basins,  Particulate  matter,  Water  analysis, 
Nitrates,  Flood  plains. 

The  concentrations  and  transport  of  carbon,  nitro- 
gen, and  phosphorus  were  studied  in  the  Apure 
River,  Venezuela,  over  a  period  of  21  months.  The 


Lakes — Group  2H 

drainage  basin  encompasses  167,000  sq  km,  most  of 
which  has  low  relief  and  supports  tropical  savanna 
vegetation.  Average  runoff  from  the  period  of 
study  was  361  mm/yr.  Discharge-weighted  mean 
concentrations  were  188  micrograms/L  for  total  P, 
957  micrograms/L  for  total  N,  and  9.8  mg/L  for 
organic  C.  Annual  transport  was  0.68  kg/ha/yr  for 
total  P,  3.45  kg/ha/yr  for  total  N,  and  35.4  kg/ha/ 
yr  for  organic  C.  Particulate  matter  accounted  for 
68%  of  P,  54%  of  N,  and  37%  of  C  transport, 
agreeing  well  with  empirical  predictions,  based 
mostly  on  the  temperate  zone,  for  watersheds  of 
similar  size  and  water  yield.  When  the  wet  season 
begins,  rising  water  flushes  organic  matter  from 
side  channels  and  produces  a  sharp  increase  in 
particulate  C  and  N.  Particulate  P,  which  is  associ- 
ated more  with  mineral  material,  also  increases 
during  rising  water.  All  dissolved  constituents 
except  inorganic  C  also  increase  over  the  rising- 
water  phase.  As  the  river  inundates  the  floodplain, 
the  concentration  of  nitrate  declines,  whereas  the 
concentrations  of  dissolved  organic  C  and  N  con- 
tinue to  rise.  At  high  water,  the  floodplain  appears 
to  store  sediments  that  are  later  remobilized. 
During  low  water,  all  fractions  except  dissolved 
inorganic  C  tend  to  be  at  minimum  concentration. 
Soluble  reactive  P,  total  dissolved  P,  inorganic-, 
and  organic  C  were  successfully  modeled  as  hyper- 
bolic functions  of  discharge.  No  significant  rela- 
tionships were  found  between  concentration  and 
discharge  for  any  particulate  fraction  because  the 
flushing  and  storage  mechanisms  affecting  these 
fractions  occurred  within  specific  hydrologic 
phases,  rather  than  as  a  smooth  function  of  dis- 
charge. No  significant  relationships  were  found  for 
any  nitrogen  fraction.  For  nitrate,  and  thus  for 
total  dissolved  N,  of  which  nitrate  is  a  major 
component,  poor  conformance  to  standard  models 
is  explained  by  association  of  key  mechanisms  (e.g. 
uptake)  with  specific  hydrologic  phases.  Particu- 
late components  and  nitrate  in  this  sense  violate  the 
continuity  assumptions  implicit  in  the  standard 
models.  (Author's  abstract) 
W89-05324 


MINERALIZATION  OF  N  AND  P  ALONG  A 
TROPHIC  GRADIENT  IN  A  FRESHWATER 
MIRE, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Plant  Ecology. 

J.  T.  A.  Verhoeven,  A.  M.  Kooijman,  and  G.  Van 

Wirdum. 

Biogeochemistry,  Vol.  6,  No.  1,  p  31-43,  1988.  2 

fig,  4  tab,  22  ref. 

Descriptors:  'Limnology,  'Mineralization,  'Nitro- 
gen, 'Phosphorus,  'Trophic  level,  'Wetlands, 
'Fens,  'Peat  bogs,  Sampling,  Percolation,  Bio- 
mass, Chemical  properties,  Trophic  zone,  The 
Netherlands. 

Release  of  inorganic  nitrogen  and  phosphorus  in 
the  soil  of  a  peatland  (fen)  in  The  Netherlands  was 
measured  by  means  of  an  in  situ  incubation  tech- 
nique. Three  sampling  stations  were  chosen  along 
a  gradient  in  the  plant  productivity  and  water 
chemistry  of  the  fen.  The  station  with  the  highest 
biomass  production  was  located  near  the  ditch  that 
supplied  the  fen  with  water  in  amounts  matching 
water  losses  through  evaporation  and  downward 
percolation  to  the  groundwater.  Water  chemistry 
at  this  station  strongly  resembled  that  of  the  ditch 
water.  The  two  stations  remote  from  the  ditch  had 
much  lower  plant  biomass,  and  significantly  lower 
pH  conductivity,  and  calcium  and  bicarbonate 
concentrations.  The  vegetation  at  these  two  sta- 
tions was  characterized  by  a  thick  Sphagnum 
carpet.  The  release  of  inorganic  N  and  P  was  much 
faster  at  the  two  stations  remote  from  the  ditch 
than  at  that  located  near  the  ditch.  The  differences 
in  mineralization  rate  are  probably  due  to  the 
differences  in  water  chemistry;  phosphates  are 
more  soluble  at  low  than  at  high  pH.  The  fast  N 
mineralization  stations  with  a  thick  Sphagnum 
carpet  may  be  related  to  the  chemical  composition 
of  Sphagnum  litter.  The  difference  in  productivity 
is  not  explained  by  the  N  and  P  mineralization 
rates.  Direct  supply  of  N  and  P  from  the  ditch  are 
probably  the  main  cause  of  the  high  productivity 
at  the  station  bordering  the  ditch.  (Author's  ab- 
stract) 
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Group  2H — Lakes 

W89-05325 

DIFFERENTIATION  OF  SOME  VENEZUELAN 
BLACKWATER  RIVERS  BASED  UPON  PHY- 
SICO-CHEMICAL PROPERTIES  OF  THEIR 
HUMIC  SUBSTANCES, 

Instituto  Venezolano  de  Investigaciones  Cientifi- 

cas,  Caracas.  Centro  de  Ecologia  y  Ciencias  Am- 

bientales. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05326 

NEW  METHOD  OF  DESCRIBING  BOTTOM 
STRESS  IN  TWO-DIMENSIONAL  HYDRO- 
DYNAMICAL  MODELS  OF  SHALLOW  HO- 
MOGENEOUS SEAS,  ESTUARIES,  AND 
LAKES, 

Western    Australia   Univ.,    Nedlands.    Centre    tor 
Water  Research. 
C.  J.  Hearn,  and  J.  R.  Hunter. 
Applied     Mathematical     Modelling     AMMODL, 
Vol.  12,  No.  6,  p  573-580,  December  1988.  1  fig,  22 
ref. 

Descriptors:  *Stress,  *Friction,  "Hydrodynamics, 
♦Model  studies,  *Bottom  water,  *Estuanes, 
♦Lakes,  Mathematical  studies,  Flow,  Wind, 
Eddies,  Water  current,  Viscosity,  Physical  proper- 
ties, Rheology,  Distribution,  Vertical  distribution. 

A  new  expression  for  bottom  friction  is  developed 
for  use  in  two-dimensional  hydrodynamical  models 
of  shallow  homogeneous  seas,  estuaries,  and  lakes. 
Bottom  stress  is  provided  by  a  single  relaxation 
approximation  which  can  be  used  to  replace  the 
conventional  parameterization  in  any  existing  ex- 
plicit time-stepping  model.  The  method  produces 
the  correct  steady  state  flow  for  wind-driven  cir- 
culation in  shallow  systems.  It  derives  the  bottom 
stress  from  the  vertical  eddy  viscosity  which  can 
have  any  prescribed  variation  through  the  water 
column.  The  single  relaxation  approximation  uses  a 
recursive  relation  for  bottom  stress  involving  only 
values  at  the  previous  time  step  and  a  pair  of 
precomputed  coefficients  at  each  grid  point.  (Au- 
thor's abstract) 
W89-05347 

STAGE  FLUCTUATIONS  OF  WISCONSIN 
LAKES, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
L.  B.  House. 

Wisconsin  Geological  and  Natural  History  Survey 
Information  Circular  Number  49,  March  1985.  84p, 
9  fig,  2  tab,  2  ref,  2  append. 

Descriptors:  "Lake  stages,  "Limnology,  "Hydro- 
logic  data  collections,  "Water  level  fluctuations, 
"Wisconsin,  Classification,  Groundwater  move- 
ment, Surface  waters,  Seasonal  variation. 

Lake-stage  fluctuations  of  83  gaged  lakes  in  Wis- 
consin and  techniques  for  estimating  stage  fluctua- 
tions at  ungaged  lakes  are  described.  Included  are 
stage  information  at  83  lakes  and  stage-frequency 
data    for    32    of   these    lakes   that    had    sufficient 
records  for  analysis.  Lakes  are  classified  by  a  hy- 
drologic-topographic  lake  classification  scheme  as 
groundwater  flow-through  (GWF)  lakes,  surface- 
water  drainage  (SWD)  lakes,   and   surface-water 
flow-through  (SWF)  lakes.  Lakes  within  the  same 
class  were  found  to  have  similar  water  level  fluctu- 
ations. The  lake-stage  records  indicate  that  most 
annual  maximums  occur  during  the  months  of  May 
and  June  for  all  three  classes.  Annual  minimum 
lake  levels  generally  occur  in  September  for  SWD 
lakes,  in  March  for  SWF  lakes,  and  in  November 
for  GWF  lakes.  Stage  frequency  analysis  was  per- 
formed for  32  lakes  that  have  long-term  records. 
Analysis  includes  maximum  and   minimum  stage 
estimates  for  the  2-,  5-,  10-,  20-,  50-,  and  100-year 
recurrence  intervals.  Estimates  of  the  annual  stage 
fluctuation  for  the  same  recurrence  intervals  also 
are   provided.    An    analysis   of  stage   fluctuation- 
probability  curves  for  each  lake  class  show  that 
there  is  a  50%  probability  that  a  SWF  lake's  aver- 
age annual   stage   fluctuation   will   exceed    1.5   ft, 
GWF  lakes  will  exceed  1.1  ft.  and  SWD  lakes  will 
exceed  0.8  ft.  (L  ant/ITT) 


W89-05390 

IMPACT  OF  PHOSPHORUS  REDUCTION  VIA 
METALIMNETIC  ALUM  INJECTION  IN 
BULLHEAD  LAKE,  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
For   primary   bibliographic   entry   see   Field    5G. 

W89-05393 

TROPHIC  CLASSIFICATION  OF  WASHING- 
TON LAKES  USING  RECONNAISSANCE 
DATA, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

S.  S.  Sumioka,  and  N.  P.  Dion. 
Washington  Department  of  Ecology  Water-Supply 
Bulletin  57,   1985.  320p,  2  tab,  37  ref,  3  append. 

Descriptors:  "Limnology,  "Hydrologic  data  col- 
lections, "Trophic  level,  "Washington,  "Lakes, 
Water  quality,  Nitrogen,  Chlorophyll  a,  Phospho- 
rus, Eutrophication,  Transparency. 

A  total  of  134  Washington  lakes  were  sampled  to 
obtain  information  on  their  physical,  cultural  and 
water  quality  conditions.  Each  lake  was  classified 
by  trophic  level  using  two  methods:  (1)  a  relative, 
multivariate  technique  based  on  Secchi-disc  trans- 
parency and  concentrations  of  total  phosphorus, 
total  organic  nitrogen,  and  chlorophyll  a  in  the 
epilimnion;  and  (2)  an  absolute,  univariate  tech- 
nique based  on  any  one  of  three  water  quality 
parameters:  Secchi-disc  transparency,  total  phos- 
phorus concentration,  or  chlorophyll  a  concentra- 
tion. The  first  method  yielded  a  characteristic 
value  (CV)  for  each  lake  with  a  range  of  45  to 
1,047  and  median  of  119,  for  the  134  lakes  visited. 
The  second  method  yielded  trophic  state  index 
(TSI)  values  ranging  from  30  to  67,  0  to  108,  and  0 
to  74,  with  medians  of  44,  47,  and  44  when  based 
on  Secchi  disk  transparency,  total  phosphorus,  and 
chlorophyll  a,  respectively.  In  both  methods,  the 
degree  of  eutrophication  increases  as  the  numeric 
value  increases.  The  lake  rankings  produced  by  the 
two  methods  were  in  general  agreement,  in  that 
lakes  were  placed  in  about  the  same  relative  posi- 
tion using  either  system.  Characteristic  values  and 
TSI's  were  also  calculated  for  all  lakes  in  Washing- 
ton for  which  adequate  data  exist.  (Author's  ab- 
stract) 
W89-05394 


HYDROLOGY  AND  WATER  QUALITY  OF  DE- 
LAV  AN  LAKE  IN  SOUTHEASTERN  WISCON- 
SIN, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-05424 


NATIONAL  SURFACE  WATER  SURVEY, 
WESTERN  LAKE  SURVEY  (PHASE  1  -  SYNOP- 
TIC CHEMISTRY)  QUALITY  ASSURANCE 
REPORT, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-05513 


ECOSYSTEM  ANALYSIS  OF  THE  CALCASIEU 
RIVER/LAKE  COMPLEX  (CALECO). 

McNeese  State  Univ.,  Lake  Charles,  LA. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-05529 


SPECIAL  POLLUTANTS, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Biological  and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05531 


VEGETATION  OF  INLAND  WATERS. 

Kluwer  Academic  Publishers,  Boston,  MA.  Hand- 
book of  Vegetation  Science  Series  Vol.  15/1.  1988. 
3K5p  Edited  by  J.  J.  Symoens. 


Descriptors  "Aquatic  plants.  "Aquatic  vegetation 
"Vegetation,  "Vegetation  effects.  "Limnology, 
Plant  growth,  Plant  populations.  Plant  physiology, 
Flora,  Algae,  Aquatic  weeds. 

In  spite  of  the  huge  extent  of  water  ecosystems, 
aquaculture  has  lagged  far  behind  agriculture  and 
is  a  relatively  limited  source  of  human  food  on  a 
worldwide  scale.  Although  the  general  principles 
of  ecology  and  biocenotics  are  common  to  both 
aquatic  and  terrestrial  communities,  the  water  en- 
vironment is  less  accessible  to  the  observer's  eye, 
and  it  requires  specialized  methods  and  equipment 
of  investigation  as  soon  as  the  depth  goes  beyond  a 
few  centimeters.  Water,  due  to  its  high  density,  is  a 
very  favorable  medium  for  sustaining  plants.  Sub- 
mersed plants  have  no  need  to  develop  a  large 
mechanical  structure  to  provide  support  and  can 
concentrate  their  activity  in  the  development  of 
productive  chlorophyll-containing  cells.  In  the 
aquatic  habitat  where  many  macrophytes  and  most 
microphytes  are  not  bound  to  the  soil,  the  plants 
may  be  transported  by  water  currents  and  the 
assemblage  present  in  any  given  water  sample  may 
consist  of  populations  derived  from  different  habi- 
tats and  adapted  to  respond  to  substantially  differ- 
ent sets  of  conditions.  Two  environmental  factors 
peculiar  to  the  aquatic  medium  play  a  decisive  role 
in  two  types  of  water  habitats:  the  highly  variable 
hydrological  regime  in  the  flooded  plains  and  the 
water  current  in  the  fluviatile  habitats.  (See  W89- 
05544  thru  W89-05554)  (White-Reimer-PTT) 
W89-05543 


WATER  AS  AN  ENVIRONMENT  FOR  PLANT 
LIFE, 

Michigan  Univ.,  Ann  Arbor.  Div.  of  Biological 
Sciences. 
R.  G.  Wetzel. 

IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston,  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988.  p  1-30,  4  fig, 
145  ref. 

Descriptors:  "Limnology,  "Vegetation,  "Plant 
growth,  "Plant  physiology,  "Aquatic  plants, 
"Flora,  "Aquatic  vegetation,  Aquatic  weeds,  Light 
quality,  Light  intensity,  Light  penetration.  Tem- 
perature, Hydrostatic  pressure,  Currents.  Water 
turbulence,  Sediments,  Nutrients,  Carbon  cycle, 
Succession. 

The  immigration  of  terrestrial  plants  into  the  fresh- 
water environment  presented  numerous  physiolog- 
ical barriers.  Although  certain  environmental  pa- 
rameters in  water  are  more  constant  than  in  the 
terrestrial  habitat,  most  conditions  below  water 
and  in  water-saturated  sediments  are  acutely  hos- 
tile to  normal  growth  and  reproductive  character- 
istics of  macrophytes  Extreme  plasticity  and 
adaptability  is  found  among  submersed  macro- 
phytes to  the  highly  variable  underwater  light 
conditions.  Because  of  the  very  high  specific  heat 
of  liquid  water,  thermal  conditions  within  standing 
waters  change  more  slowly,  are  more  stable,  and 
permit  a  longer  growing  season  than  is  commonly 
found  in  terrestrial  aerial  habitats.  Hydrostatic 
pressure  likely  interacts  with  low  light  intensities 
to  limit  the  distribution  of  submersed  freshwater 
angiosperms  to  depths  less  than  10  meters.  The 
surface  of  the  water  of  lakes  is  a  habitat  subject  to 
severe  mechanical  stresses  from  wind  and  water 
movements.  Even  though  the  sediments  constitute 
an  anaerobic  environment  that  is  hostile  to  normal 
plant  metabolism,  rooted  aquatics  are  dependent 
on  the  sediments  for  nutrients.  Rates  of  diffusion  of 
gases  in  water  are  several  orders  of  magnitude 
slower  in  water  than  in  air.  Due  to  interacting 
physical,  chemical,  and  biological  mechanisms  that 
regulate  autotrophic  productivity  in  standing  fresh 
waters,  lake  basins  undergo  succession  and  are 
ultimately  obliterated  as  aquatic  ecosystems  and 
transformed  into  terrestrial  ecosystems.  (See  also 
W89-05543)  (White-Reimer-PTT) 
W89-05544 

METHODS  OF  EXPLORATION  AND  ANALY- 
SIS OF  THE  ENVIRONMENT  OF  AQUATIC 
VEGETATION, 

Station   Biologique  de   la  Tour  du   Valat,    Aries 
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(France). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-05545 


PHOTOSYNTHESIS  OF  AQUATIC  PLANTS 
UNDER  NATURAL  CONDITIONS, 

Roskilde   Universitetscenter   (Denmark).    Inst,   of 
Life  Sciences  and  Chemistry. 
M.  Sondergaard. 

IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston,  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988.  p  63-111,  4  tab, 
11  fig,  200  ref. 

Descriptors:  *  Photosynthesis,  *Plant  physiology, 
♦Aquatic  plants,  'Aquatic  productivity,  "Carbon 
cycle,  'Productivity,  'Primary  productivity,  Car- 
bonates, Carbon  radioisotopes,  Oxygen,  Oxygen 
balance,  Aquatic  weeds,  Alkalinity,  Hydrogen  ion 
concentration,  Macrophytes. 

Photosynthesis  by  the  submerged  vegetation  in 
aquatic  ecosystems  is  controlled  by  an  array  of 
variables  changing  in  time  and  space.  Each  group 
of  organisms  have  their  special  environmental  re- 
quirements and  physiological  behavior.  The  meas- 
urement of  photosynthesis  in  aquatic  plants  in- 
volves both  methodological  problems  and  ques- 
tions on  the  interpretation  regardless  of  methodol- 
ogy. The  rate  of  photosynthesis  of  aquatic  plants  is 
controlled  by  two  main  factors:  (1)  The  physiolog- 
ical state  of  the  organisms  themselves,  and  (2) 
abiotic  and  biotic  factors  in  the  environment.  The 
most  important  sub-processes  of  photosynthesis 
are:  (1)  The  uptake  and  reduction  of  C02  and 
production  of  02,  (2)  Photorespiration,  (3)  Dark 
respiration,  and  (4)  Any  extracellular  loss  of  imme- 
diate photosynthetic  products.  The  most  direct  and 
best  method  to  measure  photosynthetic  activity  is 
to  measure  the  C02  budget  either  directly  or  indi- 
rectly through"  pH  and  alkalinity.  (See  also  W89- 
05543)  (White-Reimer-PTT) 
W89-05546 


STRUCTURAL  ASPECTS  OF  AQUATIC  PLANT 
COMMUNITIES, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology. 

C.  den  Hartog,  and  G.  van  der  Velde. 
IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston,  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988.  p  113-154,  2 
tab,  1  fig,  119  ref. 

Descriptors:  'Limnology,  Aquatic  vegetation, 
'Aquatic  plants,  'Plant  populations,  'Vegetation, 
•Community  structure,  Aquatic  weeds,  Flora,  Ma- 
crophytes, Epiphytes,  Plankton,  Fauna,  Phyto- 
plankton. 

A  community  is  characterized  by  its  species  com- 
position and  by  additional  features  derived  of  this, 
such  as  life-and  growth-form  spectra,  diversity  in- 
dices, and  other  components.  The  community 
structure  consists  of  at  least  three  major  interrelat- 
ed components:  (1)  Floristic  and  faunistic  composi- 
tion of  the  community,  in  a  qualitative  and  quanti- 
tative sense.  (2)  The  arrangement  of  the  organisms 
in  space  and  time.  (3)  The  relations  between  the 
organisms  within  the  community  and  their  rela- 
tions with  the  surrounding  biotic  and  abiotic  envi- 
ronment. For  the  understanding  of  the  functioning 
of  the  aquatic  plant  communities  knowledge  of  the 
structure  is  of  paramount  importance.  Autecologi- 
cal  and  ecophysiological  studies  of  the  main  domi- 
nant species,  and  studies  on  the  interactions  be- 
tween the  various  community  components  are  nec- 
essary. The  pattern  of  the  relationships  between 
the  various  participants  of  a  community  can  only 
be  studied  in  the  form  of  well-planned  case  studies, 
which  have  to  be  projected  against  the  background 
of  the  whole  community.  (See  also  W89-05543) 
(White-Reimer-PTT) 
W89-05547 


PHYTOSOCIOLOGICAL  APPROACH  TO  THE 
DESCRIPTION  AND  CLASSIFICATION  OF 
AQUATIC  MACROPHYTIC  VEGETATION, 

Centre  for  Agrobiological  Research,  Wageningen 
(Netherlands). 


E.  P.  H.  Best. 

IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston,  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988.  p  155-182,  8 
tab,  5  fig,  77  ref. 

Descriptors:  'Community  structure,  'Aquatic 
vegetation,  'Vegetation,  'Aquatic  plants,  'Aquatic 
weeds,  'Plant  populations,  'Flora,  'Macrophytes, 
'Phytosociology,  Classification. 

Aquatic  vegetation  can  be  characterized  in  various 
ways  and  for  various  purposes.  A  vegetation  can 
be  defined  as  a  characteristic  collection  of  individ- 
ual plants  in  connection  with  their  growth  site 
which  exhibits  a  structure  that  changes  in  space 
and  time,  due  to  selection  by  dispersal  potential, 
physico-chemical  requirements  and  biological 
interactions.  Vegetation  analysis  can  be  used  to 
describe  aquatic  plant  communities  in  a  manner 
which  provides  more  information  than  only  lists  of 
species,  such  as  succession  patterns  and  anthropo- 
genic stress  on  aquatic  ecosystems.  Vegetation 
analysis  should  not  be  limited  to  a  mere  description 
of  structures  because  extrapolation  to  unknown 
areas  is  difficult.  It  should  be  aimed  at  understand- 
ing the  structure  and  function  of  vegetation  and 
therefore  use  taxonomical  as  well  as  functional 
criteria.  The  methods  and  notions  used  for  describ- 
ing aquatic  vegetations  should  be  similar  to  those 
used  for  terrestrial  vegetations.  (See  also  W89- 
05543)  (White-Reimer-PTT) 
W89-05548 


ALGAL  COMMUNITIES  OF  CONTINENTAL 
WATERS, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  voor  Alge- 
mene  Plantkunde  en  Natuurbeheer. 
J.  J.  Symoens,  E.  Kusel-Fetzmann,  and  J.  P. 
Descy. 

IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston,  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988.  p  183-222,  3 
fig,  209  ref. 

Descriptors:  'Aquatic  plants,  'Limnology, 
'Aquatic  vegetation,  'Algae,  'Phytoplankton, 
'Plant  populations,  Indicators,  Water  quality,  Tax- 
onomy. 

The  integration  of  the  algae  into  a  syntaxonomical 
system  is  obvious  only  in  two  cases:  where  the 
vegetation  consists  exclusively  of  algae,  and  where 
the  size  of  the  algae  is  comparable  to  that  of  the 
higher  plants  which  they  accompany.  In  most 
aquatic  habitats,  temporal  changes  represent  a  uni- 
versal characteristic  of  algal  populations.  The  fac- 
tors responsible  for  these  changes  are  many  and 
complex:  temperature,  light,  turbulence,  inorganic 
nutrients,  organic  materials,  grazing,  parasitism. 
Methods  of  analyzing  algal  sociology  include: 
identification  and  assessment  of  abundance,  use  of 
character-species  or  dominant  species,  and  assess- 
ment of  species  association  by  multivariate  analy- 
sis. The  biological  assessment  of  water  quality 
based  on  algal  communities  often  relies  on  the 
presence  or  absence  of  certain  species  or  assem- 
blages. However,  the  indicator  species  concept  has 
two  faults:  (1)  the  presence-absence  criterion  is  too 
simple,  as  it  does  not  consider  the  degree  of  abun- 
dance or  vitality  of  the  species  within  their  ecolog- 
ical range,  and  (2)  different  species  may  have  very 
different  indicator-values.  The  development  of 
general  systems  of  water  quality  monitoring  based 
on  algae  requires,  as  for  other  taxocenes,  a  refer- 
ence system  which  should  be  obtained  by  the  study 
of  natural  communities.  (See  also  W89-05543) 
(White-Reimer-PTT) 
W89-05549 


VEGETATION  PROCESSES  IN  SWAMPS  AND 
FLOODED  PLAINS, 

Natal  Univ.,  Pietermaritzburg  (South  Africa).  Inst, 
of  Natural  Resources. 

C.  M.  Breen,  K.  H.  Rogers,  and  P.  J.  Ashton. 
IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston,  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988  p  223-248,  104 
ref. 

Descriptors:    'Aquatic    vegetation,    'Limnology, 
'Swamps,    'Marshes,    'Wetlands,    'Flood    plains, 


'Aquatic  plants,  Vegetation,  Flora,  Plant  popula- 
tions, Species  diversity. 

The  permanently  inundated  hydrological  condi- 
tions that  characterize  swamps  favor  the  establish- 
ment of  those  species  possessing  life  history  char- 
acteristics which  enable  biotic  isolating  mecha- 
nisms to  dominate  the  community  structure.  Ulti- 
mately, the  community  has  a  low  species  diversity 
and  species  composition  remains  relatively  stable 
and  homogeneous.  In  contrast,  the  disruptive  ef- 
fects of  the  variable  hydrological  regime  found  on 
most  flooded  plains  restricts  the  development  of 
biotic  isolating  mechanisms,  thus  allowing  trans- 
porting mechanisms  to  dominate.  Species  diversity 
can  be  low  but  species  composition  changes  rapid- 
ly in  response  to  irregularities  in  the  hydrological 
regime  and  the  communities  are  spatially  heteroge- 
neous. Ultimately,  swamps  and  flooded  plains  can 
be  seen  in  terms  of  different  combinations  of  isolat- 
ing and  transporting  mechanisms  and  as  occupying 
two  extremes  of  a  hydrological  gradient.  Howev- 
er, the  structure  and  functioning  of  these  respec- 
tive ecosystems  is  largely  dependent  on  the  physi- 
cal presence  of  plants  and  their  population  dynam- 
ics and  metabolism.  (See  also  W89-05543)  (White- 
Reimer-PTT) 
W89-05550 


VEGETATION  OF  FENS  IN  RELATION  TO 
THEIR  HYDROLOGY  AND  NUTRIENT  DY- 
NAMICS: A  CASE  STUDY, 

Utrecht  Rijksuniversiteit  (Netherlands).   Dept.  of 

Plant  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-05551 


WATER  FLOW  AND  THE  VEGETATION  OF 
RUNNING  WATERS, 

Freshwater     Biological     Association,     Wareham 
(England).  River  Lab. 
F.  H.  Dawson. 

IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston,  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988.  p  283-309,  3 
tab,  2  fig,  105  ref. 

Descriptors:  'Aquatic  vegetation,  'Streamflow, 
'Water  currents,  'Vegetation,  'Aquatic  plants, 
'Flora,  'Plant  populations,  Plant  growth,  Flow 
discharge,  Running  waters,  Rivers,  Streams. 

The  vegetation  of  running  waters  is  defined  and 
determined  by  the  effect  and  interactions  of  a 
single  physical  factor,  water  flow,  which  governs 
plant-form,  dominates  the  growth-controlling  fac- 
tors and  defines  the  habitat.  Between  the  extremes 
of  high  and  low  flows,  the  physical  and  chemical 
factors  can  control  growth,  interact  with  fluviatile 
plants  to  regulate  seasonal  biomass  and  to  create 
flowing  water  communities.  Such  communities  can 
vary  during  the  year  influenced  either  by  seasonal 
changes  in  their  physical  environment,  or  by  com- 
petition between  species.  The  plant  community  at  a 
site  therefore  reflects  the  balance  achieved  be- 
tween the  physicochemical  environment  and  the 
plants  tolerance,  adaption  to  or  their  modification 
of  these  conditions  by  their  presence.  Plants,  de- 
spite belonging  to  many  taxonomic  groups,  re- 
spond to  environmental  forces  or  selection  to 
produce  a  common  simplicity  or  uniformity  of 
form  between  members  of  different  taxa  in  particu- 
lar habitats  when  strongly  influenced  by  environ- 
mental variables,  particularly  water  flow.  (See  also 
W89-05543)  (White-Reimer-PTT) 
W89-05552 


AQUATIC  PLANTS  IN  EXTREME  ENVIRON- 
MENTS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 
J.  M.  Melack. 

IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston,  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988.  p  341-378,  3 
tab,  325  ref. 

Descriptors:  'Aquatic  vegetation,  'Vegetation, 
'Aquatic     plants,     'Flora,     'Plant     populations, 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 


"Algae,  "Macrophytes,  Habitats,  Environment, 
Environmental  extremes,  Temperature,  Lakes, 
Saline   water,   Alkaline   water,   Species   diversity. 

The  ecology  of  aquatic  plants  that  inhabit  physical- 
ly and  chemically  extreme  environments  of  inland 
waters  is  reviewed.  The  material  presented  is  cir- 
cumscribed by  criteria  that  delineate  the  taxa,  the 
habitats,  and  the  environmental  conditions.  The 
pool  of  organisms  studied  represents  seven  divi- 
sions of  plants,  and  the  environmental  bounds  se- 
lected are  near  those  tolerated  by  actively  growing 
and  reproducing  plants  and  sufficiently  severe  to 
restrict  the  flora  to  very  few  species.  In  hypersa- 
line  waters  the  number  of  species  of  phytoplankton 
is  low  and  decreases  as  salinity  increases,  cyano- 
bacterial  mats  are  common  in  shallow  areas,  and 
very  few  taxa  of  angiosperms  and  no  bryophytes 
grow  and  reproduce.  In  alkaline,  saline  lakes  no 
submerged  angiosperms  or  macroalgae  occur,  and 
the  phytoplankton  and  benthic  mats  are  primarily 
cyanobacteria,  diatoms,  and  chlorophytes.  Waters 
with  temperatures  exceeding  50  C  have  a  greatly 
reduced  number  of  species  consisting  only  of  pro- 
karyotes  (up  to  60-62  C)  and  photosynthetic  cyan- 
obacteria (up  to  c.  73  C).  Cryophytic  algae  are  the 
primary  producers  in  low  temperature  waters.  (See 
also  W89-05543)  (White-Reimer-PTT) 
W89-05554 


LIMNOLOGY  OF  WEST  POINT  RESERVOIR, 
GEORGIA  AND  ALABAMA, 

D.  B.  Radtke. 

IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  1-16,  11 
fig,  1  tab,  9  ref. 

Descriptors:  *West  Point  Reservoir,  'Georgia, 
*Alabama,  ""Limnology,  *Eutrophication, 

"Oxygen  deficit,  "Nutrients,  Manganese,  Iron, 
Phosphorus,  Nitrogen,  Organic  carbon,  Chatta- 
hoochee River,  Algae,  Fish,  Polychlorinated  bi- 
phenyls,  Chlordane,  Sediments,  Tissue  analysis. 

Water-quality,  bottom-sediment,  and  fish-tissue 
samples  were  collected  from  West  Point  Reservoir 
on  the  Chattahoochee  River  to  determine  whether 
water-quality  problems  had  occurred  subsequent  to 
impoundment.  Severe  hypolimnetic  oxygen  defi- 
ciency occurred  in  the  reservoir  following  thermal 
stratification  in  the  spring  of  1978  and  1979. 
During  stratified  periods,  concentrations  of  dis- 
solve Fe  and  Mn  in  the  hypolimnion  at  the  dam 
pool  ranged  from  0-7700  and  30-2000  micrograms, 
respectively.  During  thermally  stratified  periods, 
phytoplankton  standing  crops  in  the  upper  lentic 
section  of  the  reservoir  ranged  from  39,000  to 
670,000  cells/ml.  A  maximum  algal  growth  poten- 
tial value  (USGS  method)  of  48.0  mg/1  was  ob- 
tained at  the  uppermost  data  collection  station. 
The  primary  growth-limiting  nutrients  were  N  in 
the  lotic  section  and  P  in  the  lentic  section.  The 
highest  measured  concentrations  of  volatile  solids 
and  total  Fe,  Mn,  P,  and  organic  C  in  sediments 
occurred  in  the  lentic  section  of  the  reservoir, 
where  bottom  sediments  consist  mainly  of  silt  and 
clay.  Polychlorinated  biphenyls  and  chlordane 
concentrations  in  the  bottom  sediments  were  as 
high  as  740  and  210  microgramsAg,  respectively. 
Concentrations  of  polychlorinated  biphenyls  and 
chlordane  in  fish  tissue  ranged  from  19  to  3800  and 
6.0  to  280  micrograms/kg,  respectively.  (See  also 
W89-05586)  (Author's  abstract) 
W89-05587 


RESERVOIRS:  LEAKAGE  FROM  RESER- 
VOIRS, 

L.  B.  James 

IN.  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  722-729,  748-749,  5 
fig,  33  ref. 

Descriptors:    "Reservoir-,  lakage,    "Bank   stor- 

age,    'Safety.     *Econon  poets,     Pipe    flow, 

Project  planning,  Rescrvnn  operation,  Grouting, 
Cutoffs,  Reservoir  lining!  I  ieologic  formations, 
Underflow,  Specific  retention,  Maintenance. 


Leakage,  a  condition  that  can  prove  both  hazard- 
ous and  costly,  is  undesirable  at  most  reservoirs 
Piping,  the  transporting  of  soil  particles  to  unpro- 
tected exits  in  the  perimeter  of  a  reservoir,  is  the 
most  serious  condition  that  can  be  caused  by  leak- 
age. Avoidance  or  prevention  of  leakage  is  more 
easily  accomplished  during  the  planning  and  con- 
struction stages  of  a  project  than  after  a  reservoir  is 
placed  in  operation.  Repair  of  reservoirs  that  have 
developed  localized  leakage  usually  is  attempted 
by  installation  of  grout  curtains,  positive  cutoff 
walls,  upstream  blankets,  or  weighted  protective 
filters  at  downstream  exits.  The  characteristics  of 
four  distinct  types  of  rock-carbonate  rocks,  eva- 
porite  deposits,  unconsolidated  sedimentary  forma- 
tions, and  volcanic  rocks— are  discussed  as  they 
affect  leakage  from  reservoir  sites.  Where  con- 
struction of  a  dam  will  cut  off  underflow,  which  in 
the  past  has  recharged  downstream  groundwater 
resources,  provision  for  an  equivalent  substitute 
supply  usually  will  be  required.  Where  the  levels  in 
a  reservoir  fluctuate,  as  happens  in  almost  all  in- 
stances, some  of  the  water  that  seeps  into  the  banks 
at  a  high  stage  is  returned  to  the  pool  when  the 
level  recedes.  The  volume  of  water  required  to 
satisfy  the  specific  retention  of  the  walls  of  a 
reservoir  represents  a  permanent  loss,  except  to  the 
extent  that  it  may  usefully  feed  the  roots  of  vegeta- 
tion. (See  also  W89-05687)  (Shidler-PTT) 
W89-05742 


RESERVOIRS:  RESERVOIR  PROBLEMS 
OTHER  THAN  LEAKAGE, 

Kiersch  Associates,  Inc.,  Tucson,  AZ. 
G.  A.  Kiersch. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  729-750,  14  fig,  1  tab, 
43  ref. 

Descriptors:  "Reservoirs,  "Slope  stability,  "Reser- 
voir silting,  "Flooding,  "Seismology,  Landslides, 
Sheet  erosion,  Gully  erosion,  Mass  wasting,  Mud- 
flows,  Waves,  Avalanches,  Lake  ice,  Reviews. 

The  common  reservoir  problems  of  slope  instabil- 
ity throughout  the  banks  and  perimeter,  silting  and 
sedimentation  deposits  within  the  basin,  flooding 
due  to  failure  of  natural  dams  upstream,  and  relat- 
ed aspects  are  reviewed.  A  constant  concern  of  the 
dam  designer,  constructor,  and  operator  is  the 
possible  movement  of  a  large  rock  and  soil  mass 
into  the  reservoir.  Sheet  erosion,  gullying,  associat- 
ed mass-wasting  processes,  and  mudflows  caused 
by  running  water  can  be  a  major  source  of  reser- 
voir sediment  in  some  regions;  the  principal  factors 
are  climate,  geological  setting  and  properties  of 
surficial  soil  and  rock  types.  Sediment  is  an  eco- 
nomic liability;  the  total  damage  from  its  accumu- 
lation in  streams  and  reservoirs/lakes  can  be  bil- 
lions of  dollars  annually.  There  has  been  a  long 
history  of  landslide  and/or  rockfall  disasters  that 
have  generated  large  waves  and  inundated  the 
shorelines  of  reservoirs  and  lakes,  with  catastroph- 
ic loss  of  life  and  property.  The  damming  of  rivers 
by  slide,  debris,  or  avalanche  flows,  or  their  rapid 
accumulations  in  a  reservoir/lake  can  be  a  signifi- 
cant hazard.  Many  cases  of  landslide-dammed  lakes 
and  streams  have  been  reported  throughout  the 
world.  Backflooding,  seismicity  induced  by  reser- 
voir loading,  induced  aseismicity,  and  surface  ice 
accumulations  are  also  summarized.  (See  also  W89- 
05687)  (Shidler-PTT) 
W89-05743 


INPUT-OUTPUT  MASS  LOADING  STUDIES 
OF  TOXIC  AND  CONVENTIONAL  POLLUT- 
ANTS IN  TRENTON  CHANNEL,  DETROIT 
RIVER:  ACTIVITIES  C.l  AND  F.5  IN  THE 
UPPER  GREAT  LAKES  CONNECTING  CHAN- 
NELS STUDY  (UGLCCS). 

Environmental  Research  Lab.-Duluth,  Grosse  He, 
MI.  Large  Lakes  Research  Station. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05761 


OUR  NATIONAL  HERITAGE:  A  PROTECTION 
GUIDEBOOK, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-05770 


21.  Water  In  Plants 


MODELLING    FOREST    WATER    CONSUMP- 
TION IN  THE  NETHERLANDS, 

Groningen  Rijksuniversiteit  (Netherlands).   Dept 

of  Physical  Geography 

For   primary   bibliographic   entry   set   Field   2D 

W89-05146 


HYDROLOGY  OF  THE  WETLAND  NAARDER- 
MEER:  INFLUENCE  OF  THE  SURROUNDING 
AREA  AND  IMPACT  ON  VEGETATION, 

Utrecht  Rijksuniversiteit  (Netherlands).   Dept.  of 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2H 

W89-05150 


CRITICAL    CONCENTRATIONS    OF    TISSUE 
NITROGEN       AND       PHOSPHORUS       FOR 
GROWTH  RATE  AND  YIELD  IN  THE  FRESH- 
WATER BLUE-GREEN  ALGA  MICROCYSTIS 
AERUGINOSA  KUTZ.  IN  THE  TROPICS, 
Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
J.  A.  Colman,  and  C.  R.  Santha. 
Aquatic  Botany  AQBODS,  Vol.  32,  No.   1-2,  p 
167-177,  October  1988.  2  fig,  3  tab,  18  ref. 

Descriptors:  "Aquaculture,  "Algae,  "Cyanophyta, 
"Tissue  analysis,  "Microcystis,  "Nutrient  require- 
ments, Nitrogen,  Phosphorus,  Tropical  regions, 
Plant  tissues,  Growth  rate,  Aquaculture. 

Critical  concentrations  of  tissue  nitrogen  and  phos- 
phorus for  growth  rate  and  yield  in  the  freshwater 
blue-green  alga  Microcystis  aeruginosa  Kutz.  were 
investigated  to  facilitate  its  production  in  aquacul- 
ture ponds.  Growth-curve  and  yield  experiments  in 
flask  cultures  of  Microcystis  confirmed  earlier  pre- 
dictions of  reductions  in  assessed  yield-derived 
critical  concentrations  caused  by  culture-ageing 
effects.  Yield-derived  critical  levels  for  90%  satu- 
rated response  were  4.1%  N  and  0.28%  P.  A 
derivation  which  assumed  a  Droop  equation  para- 
meterization of  growth  enabled  conversion  of  the 
yield-derived  values  to  growth-rate  critical  con- 
centrations. For  90%  saturated  growth  rate  these 
were  N  <  or  =  5.4%  and  P  <  or  =  0.42%.  Field 
and  culture  pond  measurements  commonly  found 
in  excess  of  these  values  and  the  well-known  abili- 
ty of  algae  to  remove  nutrients  from  water  indicate 
that  fertilizer  applications  sufficient  to  maintain 
tissue  levels  in  excess  of  the  critical  levels  would 
be  an  efficient  strategy  for  maximum  Microcystis 
production  in  culture  ponds.  (Author's  abstract) 
W89-05260 


VEGETATION  OF  INLAND  WATERS. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05543 


METHODS  OF  EXPLORATION  AND  ANALY- 
SIS OF  THE  ENVIRONMENT  OF  AQUATIC 
VEGETATION, 

Station   Biologique  de  la  Tour  du  Valat,  Aries 

(France). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-05545 


PHOTOSYNTHESIS    OF    AQUATIC    PLANTS 
UNDER  NATURAL  CONDITIONS, 

Roskilde   Universitetscenter   (Denmark).    Inst,   of 

Life  Sciences  and  Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05546 

STRUCTURAL  ASPECTS  OF  AQUATIC  PLANT 
COMMUNITIES, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05547 


78 


WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


PHYTOSOCIOLOGICAL  APPROACH  TO  THE 
DESCRIPTION  AND  CLASSIFICATION  OF 
AQUATIC  MACROPHYTIC  VEGETATION, 

Centre  for  Agrobiological  Research,  Wageningen 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05548 


ALGAL   COMMUNITIES   OF   CONTINENTAL 
WATERS, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  voor  Alge- 

mene  Plantkunde  en  Natuurbeheer. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05549 


WATER  FLOW  AND  THE  VEGETATION  OF 
RUNNING  WATERS, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05552 


ANALYSIS  OF  FLORA  AND  VEGETATION  IN 
RIVERS:  CONCEPTS  AND  APPLICATIONS, 

Oldenburg  Univ.  (Germany,  F.R.).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05553 


AQUATIC  PLANTS  IN  EXTREME  ENVIRON- 
MENTS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05554 


2J.  Erosion  and  Sedimentation 


MINERALOGICAL  AND  OXYGEN-ISOTOPE 
STUDIES  OF  CLASTIC  DIAGENESIS:  IMPLI- 
CATIONS FOR  FLUID  FLOW  IN  SEDIMENTA- 
RY BASINS, 

University  of  Western  Ontario,  London.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04581 


ENVIRONMENTAL  ASPECTS  OF  PEAT  SIL- 
TATION  ARISING  FROM  INTENSIVE  PEAT- 
LAND  EXPLOITATION  IN  IRELAND, 

Irish  Peat  Development  Authority,  Dublin.  Civil 

Engineering  Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-04724 


SEDIMENTATION  IN  LAKE  PALOJARVI, 
NORTHERN  KARELIA,  THE  OLDEST  RESER- 
VOIR IN  FINLAND, 

Joensuu  Univ.  (Finland).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04728 


SEDIMENTATION  IN  LAKE  TUSCALOOSA, 
ALABAMA,  1982-86, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

L.  J.  Slack,  and  J.  L.  Pritchett. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations   Report   87-4256, 
1988.  24p,  18  fig,  1  tab,  9  ref. 

Descriptors:  *Silting,  *Sedimentation,  *Reservoirs, 
*Alabama,  Water  supply,  Sedimentation  rate,  Dep- 
osition, River  basins,  Slopes,  Scour,  Sediment  dis- 
tribution. 

Lake  Tuscaloosa,  created  in  1969  by  the  impound- 
ment of  North  River,  provides  the  primary  water 
supply  for  Tuscaloosa,  Alabama,  and  surrounding 
areas.  This  report  describes  the  rate  of  sedimenta- 
tion in  the  lake  from  its  principal  tributaries.  The 
rate  of  sediment  deposition  in  the  lake  is  low.  The 
maximum  sediment  deposition  from  1982  to  1986  at 


17  lake  cross  sections  was  about  3.5  feet  (or  0.9 
foot  per  year)  at  a  cross  section  that  received 
drainage  from  Brush  Creek  basin.  Brush  Creek  is 
an  unmined  basin  with  steep  overland  and  channel 
slopes.  At  15  of  the  17  cross  sections,  the  maximum 
sediment  deposition  was  less  than  2  feet  (or  0.5  foot 
per  year).  Scour  and  fill  processes  (redistribution 
of  the  sediment)  appear  to  be  taking  place  at  many 
of  the  cross  sections.  (Author's  abstract) 
W89-04900 


SEDIMENTATION  AND  WATER  QUALITY  IN 
THE  WEST  BRANCH  SHADE  RIVER  BASIN, 
OHIO,  1983-85, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04901 


COMPUTER  PROGRAMS  FOR  COMPUTING 
PARTICLE-SIZE  STATISTICS  OF  FLUVIAL 
SEDIMENTS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-04921 


COMPARISON  OF  FLUME  AND  TOWING 
METHODS  FOR  VERIFYING  THE  CALIBRA- 
TION OF  A  SUSPENDED-SEDIMENT  SAM- 
PLER, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-04956 


STREAM-VARIABLE  RESPONSE  TO  A 
CHANGE  IN  SURFICIAL  GEOLOGY:  MIDDLE 
FORK,  BIG  WALNUT  CREEK,  HENDRICKS 
COUNTY,  INDIANA, 

Indiana  Univ. -Purdue  Univ.  at  Indianapolis.  Dept. 

of  Geology. 

P.  K.  Doss,  D.  E.  Grow,  and  R.  D.  Hall. 

Proceedings  of  the  Indiana  Academy  of  Science 

PIACAP,  Vol.  96,  p  333-343,  1986.  12  fig.  1  tab,  10 

ref. 

Descriptors:  *  Streams,  "Channel  morphology, 
Geomorphology,  "Sediment  grading,  "Geology, 
"Indiana,  Streamflow,  Equilibrium,  Surficial  geolo- 
gy, Surface  water,  Big  Walnut  Creek. 

The  Middle  Fork  of  Walnut  Creek  flows  across  a 
contact  between  Wisconsinan  glaciolacustrine  sedi- 
ments (upstream)  and  outwash  (downstream)  in 
northwestern  Hendricks  County,  Indiana.  Prelimi- 
nary field  investigations  suggested  that  corre- 
sponding changes  occur  in  the  geometry  of  the 
channel  cross  sections  in  this  area.  Fourteen  sta- 
tions were  established  in  March  1985  to  determine: 
(1)  if  this  reach  of  Big  Walnut  Creek  is  in  equilibri- 
um with  its  geologic  setting,  and  (2)  how  sediment 
and  stream-channel  characteristics  reflect  a  differ- 
ence in  the  geology  of  the  surficial  materials  along 
the  study  reach  of  the  stream.  At  each  station, 
water-surface  elevation  and  cross-section  geometry 
were  determined  and  suspended  sediment  and  bed 
material  were  sampled.  The  responses  of  particular 
stream  variables  to  internal  and  external  factors  are 
well  observed  along  the  study  reach  of  Big  Walnut 
Creek.  An  increase  in  grain  size  of  the  surficial 
materials  surrounding  the  stream  occurs  between 
stations  G  and  H.  This  change  in  surficial  materials 
results  in  distinct  changes  in  channel  shape  and 
velocity  in  order  to  provide  the  energy  to  trans- 
port the  coarser  load,  and  at  the  same  time  permit 
the  stream  to  maintain  a  constant  slope  of  the 
water  surface.  The  response  of  specific  internal 
variables  to  changing  lithologic  controls  maintains 
the  dynamic  equilibrium  of  the  system.  (Miller- 
PTT) 
W89-05004 


ISOTOPIC  CHARACTERIZATION  OF  LAKE 
KIZAKI  AND  LAKE  SUWA, 

Mitsubishi-Kasei  Inst,  of  Life  Sciences,  Tokyo 
(Japan).  Lab.  of  Biogeochemistry  and  Sociogeo- 
chemistry. 


T.  Yoshioka,  E.  Wada,  and  Y.  Saijo. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  49, 
No.  2,  p  119-128,  April  1988.  5  fig,  3  tab,  33  ref. 
Ministry   of  Education,    Science   and   Culture  of 
Japan  Grant  60129034. 

Descriptors:  "Limnology,  "Eutrophication,  "Iso- 
tope studies,  "Lake  sediments,  "Sedimentation, 
"Carbon,  "Nitrogen,  Ecosystems,  Denitrification, 
Japan,  Indicators,  Lakes,  Microcytis,  Nitrogen 
cycle. 

Carbon  and  nitrogen  isotope  ratios  in  sedimentary 
organics  and  N15/N14  ratio  of  N03(-)  and  dis- 
solved organic  nitrogen  are  reported  for  two  subal- 
pine  lakes  in  order  to  establish  an  isotopical  and 
biogeochemical  framework  characterizing  lake 
ecosystems.  A  two-source  organic  model  is  appli- 
cable to  evaluate  the  contribution  of  land-derived 
organics  to  the  sedimentary  organic  matters  of 
Lake  Kizaki.  A  kind  of  chromatographic  sedimen- 
tation of  the  land-derived  particles  with  different 
specific  gravity  was  suggested  from  the  river 
mouth  to  the  mid-lake.  The  size  distributions  of  the 
isotope  ratios  support  this  inference.  Denitrifica- 
tion and  the  associated  oxidation-reduction  reac- 
tion seemed  to  enhance  the  N15  content  of  sedi- 
mentary organics  during  epidiagenesis  of  the  sedi- 
mentary organic  matters.  The  isotopic  composi- 
tions of  the  sedimentary  organics  and  the  soluble 
nitrogenous  compounds  can  be  useful  indicators  to 
characterize  a  biogeochemical  structure  of  a  lake 
system.  Significant  increase  in  C13/C12  ration  of 
sedimentary  organics  by  3  ppt  and  in  N15/N14 
ratio  of  N03(-)  and  dissolved  organic  nitrogen  by 
2  to  7  ppt  were  found  under  eutrophication  caused 
by  human  impact  in  the  highly  eutrophic  lake, 
Lake  Suwa.  External  loading  of  nutrient  salts  by 
human  activities  and  its  associated  heavy  water 
bloom  of  Microcystis  are  responsible  for  these 
phenomena.  (Author's  abstract) 
W  89-0507  3 


SEDIMENT  PH  IN  PROFUNDAL  CORE  SAM- 
PLES FROM  THE  TURKEY  LAKES  (ALGOMA, 
ONTARIO), 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05099 


EFFECT  OF  ACID  PRECIPITATION  ON  MI- 
CROBIAL DECOMPOSITION  PROCESSES  IN 
SEDIMENT  FROM  STREAMS  IN  THE 
TURKEY  LAKES  WATERSHED, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-05100 


LOADINGS  OF  ORGANOCHLORINE  CON- 
TAMINANTS AND  TRACE  ELEMENTS  TO 
TWO  ONTARIO  LAKE  SYSTEMS  AND  THEIR 
CONCENTRATIONS  IN  FISH, 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05101 


EFFECT  OF  DEFORESTATION  ON  ORGANIC 
DEBRIS  DAMS, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-05200 


HYDRAULIC    TEST    OF    STREAMER    SEDI- 
MENT TRAP, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-05217 


SEDIMENT        CHARACTERIZATION        AND 
TRANSPORT  IN  COLUSA  BASIN  DRAIN, 

Pahlavi  Univ.,  Shiraz  (Iran). 

S.  A.  Mirbagheri,  K.  K.  Tanji,  and  R.  B.  Krone. 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


Journal  Of  Environmental   I   u)'im  --i  ihjj    IOEDDU, 

Vol.  114,  No.  6,  p  1257-1273,  December  IS88.  II 
fig,  3  tab,  14  ref. 

Descriptors:  •Sediment  yield,  'Sediment  transport, 
•Suspended  sediments,  "Open-channel  drainage, 
Irrigation-return  flow.  Flow  rates,  California,  Min- 
erals, Algae,  Organic  matter. 

Suspended  sediment  was  studied  in  the  lower 
reaches  of  the  Colusa  Basin  Drain,  California. 
Three  categories  of  suspended  sediment  are  miner- 
al sediment,  algae,  and  organic  matter.  Field  data 
were  used  to  develop  functional  relations  and  the 
rating  curves  between  suspended  sediment  and  pa- 
rameters such  as  flow  rates,  current  velocities,  and 
depths.  Physicochemical  and  biological  factors 
controlling  the  transport,  deposition,  and  resuspen- 
sion  of  suspended  sediment  are  discussed.  Suspend- 
ed sediment  sampled  from  the  drain  is  composed  of 
about  30%  organic  matter,  10%  suspended  algae 
and  60%  mineral  sediment.  (See  also  W89-05221) 
(Author's  abstract) 
W89-05220 


SIMULATION  OF  SUSPENDED  SEDIMENT 
IN  COLUSA  BASIN  DRAIN, 

Pahlavi  Univ.,  Shiraz  (Iran). 
S.  A.  Mirbaghen,  K.  K.  Tanji,  and  R.  B.  Krone. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  114,  No.  6,  p  1275-1294,  December  1988.  11 
fig,  1  tab,  24  ref. 

Descriptors:  *Sediment  transport,  'Suspended 
sediments,  'Computer  models,  'Model  studies, 
♦Simulation  analysis,  'Open-channel  drainage, 
Model  testing,  Mathematical  models,  Finite  differ- 
ence methods,  California. 

Suspended  sediment  transport  was  simulated  in  the 
lower  reaches  of  the  Colusa  Basin  Drain,  Califor- 
nia. A  one-dimensional  dynamic  mathematical  and 
computer  model  was  formulated  to  simulate  sus- 
pended mineral  sediment,  suspended  organic 
matter,  and  suspended  algae.  This  computer  model 
is  based  on  the  mass  balance  equation  including 
advection  transport,  diffusion  transport,  deposition 
and  erosion,  chemical  and  biological  transforma- 
tions, and  inflow  of  point  and  nonpoint  sources. 
The  mathematical  solution  was  obtained  by  a  finite 
difference  implicit  method.  The  model  was  cali- 
brated and  confirmed  with  the  data  collected  from 
the  Colusa  Basin  Drain.  The  simulated  results  are 
in  good  agreement  with  measured  values.  (See  also 
W89-05220)  (Author's  abstract) 
W89-05221 


SUSPENDED  SOLIDS  REMOVAL  IN  DETEN- 
TION BASINS, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-05224 


LOCAL  SCOUR  AROUND  CYLINDRICAL  OB- 
JECTS, 

City  Coll.,  New  York.  Dept.  of  Civil  Engineering. 

R.  M.  Khanbilvardi,  M.  W.  Akhtar,  and  A.  S. 

Rogowski. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

4,  p  839-845,  August  1988.   12  fig,  4  tab,  16  ref. 

Descriptors:  'Scour,  'Channel  erosion,  'Hydro- 
dynamics, 'Flow  characteristics,  'Flow  around 
objects,  'Mathematical  analysis,  Erosion,  Channel 
flow,  Predictions,  Comparison  studies. 

Several  predictors  for  the  maximum  local  scour 
around  cylindrical  objects  were  compared  to  avail- 
able experimental  data.  The  range  of  flow  param- 
eters for  which  these  formulas  are  valid  are  pre- 
sented. It  was  found  that  most  predictors  overpre- 
dicted  the  measured  values,  and  that  the  best  pre- 
dictor among  those  compared  in  this  study  was  the 
scour  formula  by  Jain  (1()X1)  A  regression  equa- 
tion developed  from  experimental  data  appeared  to 
give  better  fit  than  other  formulas.  Based  on  the 
available  data,  a  formula  for  estimating  local  scour 
around  cylindri'  \i  given    (Author's  ab- 

stract) 
W89-05274 


WATER  ACIDIFICATION  BV  ADDITION  OF 
AMMONIUM      SULFATE      IN      SKDIMI IN  I 
WATER     COLUMNS     AND     IN     NATURAL 
WATERS, 

Katholieke  Univ   Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05290 


ASSOCIATIONS  BETWEEN  STREAM  VALLEY 
GEOMORPHOLOGY  AND  RIPARIAN  VEGE- 
TATION AS  A  BASIS  FOR  LANDSCAPE  ANAL- 
YSIS IN  THE  EASTERN  SIERRA  NEVADA, 
CALIFORNIA,  USA, 

Oregon   State   Univ.,   Corvallis.    Dept.   of  Forest 
Science. 
R.  R.  Harris. 

Environmental  Management  EMNGDC,  Vol.  12, 
No.  2,  p  219-228,  March  1988.  2  fig,  6  tab,  34  ref. 
NSF  Grant  BSR  8508356. 

Descriptors:  'Geomorphology,  'Vegetation,  'Ri- 
parian vegetation,  'Riparian  land,  'Stream  classifi- 
cation, 'Geohydrology,  Ecosystems,  California, 
Valleys,  Regimes,  Bioindicators. 

Ten  streams  in  the  eastern  Sierra  Nevada,  Califor- 
nia, were  classified  into  six  geomorphic  valley 
types  (U-shaped  glaciated  bedrock  valley,  V- 
shaped  glaciated  bedrock  valley,  U-shaped  incised 
in  till,  V-shaped  incised  in  till,  alluvial  fan.  deposi- 
tional  flat  behind  moraines)  and  sampled  to  deter- 
mine environmental  and  riparian  vegetation  condi- 
tions. The  geomorphic  valley  types  were  relatively 
uniform  geologically  and  hydrologically,  collec- 
tively representing  the  range  of  stream  environ- 
ments in  the  region.  Two-way  indicator  species 
analysis  (TWINSPAN)  was  used  to  classify  plots 
on  the  basis  of  plant  species  composition  and  spe- 
cies' relative  cover.  The  vegetation  types  were 
defined  as  dominance  types,  emphasizing  overstory 
trees  and  shrubs,  which  were  felt  to  be  responsive 
to  large-scale  geomorphic  conditions.  Associations 
between  valley  types  and  TWINSPAN  vegetation 
types  were  then  examined.  There  were  significant 
associations  between  the  geomorphic  valley  types 
and  riparian  community  composition.  These  geo- 
morphic-vegetation  units  are  landscape  elements 
that  comprise  the  riparian  ecosystems  in  the 
region.  They  differ  in  their  ecological  characteris- 
tics and  sensitivity  to  management.  The  system  of 
landscape  elements  can  be  used  to  classify  streams 
for  the  purposes  of  resource  inventory,  detailed 
ecological  studies,  and  impact  prediction.  (Au- 
thor's abstract) 
W89-05340 


CHANNEL  WIDENING  CHARACTERISTICS 
AND  BANK  SLOPE  DEVELOPMENT  ALONG 
A  REACH  OF  CANE  CREEK,  WEST  TENNES- 
SEE, 

A.  Simon,  and  C.  R.  Hupp. 

IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  113-126, 
10  fig,  3  tab,  11  ref. 

Descriptors: 
'Tennessee, 

drochronology,  Cane  Creek,  Flood  plains,  Slough- 
line  angle,  Channel  widening,  Unstable  channels. 
Stream  banks. 


s:     'Erosion,     'Channel     morphology, 
e,    'Channeling,   'Bank  erosion,    'Den- 


Channelization  and  its  related  effects  have  led  to 
1 7  ft  of  degradation  and  1 50  ft  of  widening  of  Cane 
Creek  at  Hunter  Road  from  1970  to  1983  The 
causes  of  widening  are  (1)  overheightening  of  the 
loess  channel  banks  beyond  the  critical  bank  height 
by  incision  and  (2)  deflection  of  flow  towards  the 
right  bank,  caused  by  entrapped  trees  from  up- 
stream bank  failures,  that  resulted  in  severely  scal- 
loped banks  on  the  outside  bends  of  the  high-flow 
thalweg.  Tree-ring  evidence  and  channel-geometry 
data  indicate  a  minimum  bank  widening  rate  of 
about  4  ft/yr.  Widening  occurs  predominantly  by 
initial  detachment  from  the  bank  by  slab  failure 
followed  by  deep-seated  rotational  failures  of  the 
upper  banks.  Piping  and  tension-crack  develop- 
ment play  important  roles  in  these  processes.  Esti- 
mates of  further  channel  widening  over  the  next 


10-20  yr  range  from  23  ft  to  approximately  60  ft 
The  slough-line  angle,  used  as  a  measurement  of 
temporary  stability  in  the  development  of  the 
reach's  banks,  is  diagnostic  in  determining  amounts 
of  widening  The  slough-line  angle  probably  has 
flattened  from  the  angle  of  internal  friction  (ap- 
proximately 26  deg  from  the  loess  banks)  to  the 
present  inclination  (about  20  deg),  and  it  should 
continue  to  flatten  as  Cane  Creek  develops  a  new 
flood  plain  at  an  elevation  lower  than  its  present 
one  (See  also  W89-05586  )  (Author's  abstract) 
W 89-05 596 


IMPLICATIONS  OF  PLUME  EXPERIM1MS 
FOR  THE  INTERPRETATION  OF  SLACK- 
WATER  PALEOFLOOD  SEDIMENTS, 

Southern   Illinois  Univ.  at  Carbondale.   Dept    of 

Geology. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05641 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS-ABRA- 
SION OF  FLOW  SURFACES, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05726 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS- 
CHANNEL  EROSION, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05727 


WATER  EROSION  IN  THE  DRYLAND  CROP- 
PING REGIONS  OF  AUSTRALIA:  5.  LAND 
AND  LAND  USE  DATA  FOR  A  RELATIVE  AS- 
SESSMENT OF  POTENTIAL  SOIL  MOVE- 
MENT IN  WESTERN  AUSTRALIA, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

G.  A.  Yapp,  and  F.  R.  Gibbons. 
Technical  Memorandum  88/8,  June  1988.  322p,  1 
fig,  2  tab,  12  ref. 

Descriptors:  'Soil  erosion,  'Erosion,  'Dry  farm- 
ing, 'Australia,  'Data  collections,  Land  use, 
Cereal  crops,  Maps,  Cropland,  Soil  properties, 
Slope  degradation. 

The  dryland  cropping  region  of  Western  Australia 
is  divided  into  1 3  Districts  in  a  Sub-Regions.  Each 
includes  from  one  to  six  Local  Government  Areas 
(LGAs)  according  to  comparative  similarity  of 
environmental  and  land  use.  Estimates  are  given 
for  the  proportion  of  each  LGA  in  slope  classes 
that  are  relevant  to  conservation  oriented  crop 
management  practices.  The  principal  cropping 
soils  are  allocated  to  these  slope  classes  and  the 
area  cropped  in  a  base  period  (1983-84)  is  allocated 
to  these  soils.  The  logic  of  the  Universal  Soil  Loss 
Equation  (USLE)  is  used  to  estimate  the  potential 
movement  of  soil  from  the  area  cropped  in  each 
soil  x  slope  class  in  the  standard  period.  Comments 
on  the  database  are  sought  from  individual  experts 
in  local  and  regional  organizations.  Further  com- 
ments are  sought  on  the  values  used  for  the  factors 
in  the  USLE  equation.  The  data  are  presented  in 
sets  of  four  tables  for  each  LGA  in  the  cereal 
cropping  region.  Location  maps  are  provided  to 
assist  identification  of  the  area  under  consideration. 
(Author's  abstract) 
W89-05758 


FLOOD    OF    OCTOBER    1986    AT    SEWARD, 
ALASKA, 

Geological  Survey,  Anchorage,   AK.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2E. 

W89-05779 


2K.  Chemical  Processes 


PETROLEUM  HYDROGEOLOGY:  A  HYDRO- 
GEOLOGICAL  APPROACH  TO  PETROLEUM 
EXPLORATION  AND  BASIN  ANALYSIS, 
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WATER  CYCLE— Field  2 


Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04572  ' 


CHLORINE-36    DATING    OF    OLD    GROUND 
WATER  IN  SEDIMENTARY  BASINS, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04576 


ORIGIN  AND  EVOLUTION  OF  WATER  AND 
SOLUTES  IN  SEDIMENTARY  BASINS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04579 


SOLMNEQF:  A  COMPUTER  CODE  FOR  GEO- 
CHEMICAL  MODELING  OF  WATER-ROCK 
INTERACTIONS  IN  SEDIMENTARY  BASINS, 

Battelle  Project  Management  Div.,  Willowbrook, 

IL. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04580 


MINERALOGICAL  AND  OXYGEN-ISOTOPE 
STUDIES  OF  CLASTIC  DIAGENESIS:  IMPLI- 
CATIONS FOR  FLUID  FLOW  IN  SEDIMENTA- 
RY BASINS, 

University  of  Western  Ontario,  London.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04581 


MODELING  OF  OXYGEN  ISOTOPES  IN  FOR- 
MATION WATERS  -  REVIEW  OF  THE  PRIN- 
CIPLES WITH  EXAMPLES, 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04582 


COMPOSITION  OF  WATER  IN  WASTE  WELL 
DISPOSAL  FROM  OIL  SANDS  AND  HEAVY 
OIL  FIELD  PILOTS  OF  ALBERTA, 

Alberta  Research  Council,  Edmonton. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-04583 


TIME-SERIES  ANALYSIS  OF  EDWARDS  AQ- 
UIFER SPRINGS  IN  COMAL  COUNTY, 
TEXAS, 

SRH  Associates,  Inc.,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04592 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  WATER  IN  COAL-MINE  PONDS, 
EASTERN  OKLAHOMA,  JUNE  TO  NOVEM- 
BER 1977-81, 

Geological   Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04647 


CHEMISTRY  OF  A  TROPICAL  RAIN  FOREST 
STREAM:  CHANGES  ALONG  AN  ALTITUDI- 
NAL  GRADIENT, 

Center   for   Energy   and   Environment   Research, 

San  Juan,  PR. 

C.  G.  Sanchez,  C.  R.  Ramos  Perez,  W.  H. 

McDowell,  and  J.  Ceraso. 

IN:    Third    Caribbean    Islands    Water    Resources 

Congress.  Proceedings  of  a  Symposium  held  in  St. 

Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 

29-32,  10  ref. 

Descriptors:  *Water  chemistry,  *Geochemistry, 
*Weathering,  "Tropical  regions,  *Puerto  Rico, 
*Rain  forests,  'Streams,  Chemical  analysis,  Que- 
brada  Sonadora,  Espirito  Santo  River,  Water  qual- 
ity, Hydrogen  ion  concentration.  Conductivity, 
Chlorine,  Sodium,  Calcium,  Magnesium,  Phospho- 
rus, Nitrites,  Nitrates. 

Several  factors  which  can  affect  water  chemistry 
may   vary   along   altitudinal   gradients,    including 


bedrock,  hydrologic  factors,  soils,  and  vegetation. 
The  bedrock  in  a  watershed  is  the  source  of  most 
dissolved  ions  in  a  stream.  Soils  could  serve  as  a 
source  or  sink  of  ions  through  sorption-desorption 
reactions  and  removal  or  release  of  nutrients  by 
microorganisms.  Hydrologic  factors  such  as  the 
amount,  distribution,  and  chemical  composition  of 
precipitation  could  also  affect  stream  chemistry. 
One  of  the  most  obvious  changes  along  an  altitudi- 
nal gradient  is  the  zonation  of  forest  communities 
which  could  affect  the  chemical  content  of  water 
because  of  variations  in  the  production  and  decay 
of  organic  matter  as  well  as  in  the  chemistry  of 
stemflow,  throughfall,  and  overland  flow.  The 
changes  in  water  chemistry  in  an  undisturbed  rain 
forest  stream,  Quebrada  Sonador  Puerto  Rico,  are 
described  from  its  headwater  to  its  merger  with  the 
Espirito  Santo  River.  Within  an  altitudinal  gradi- 
ent of  only  793  meters  significant  differences  in  the 
concentration  of  several  dissolved  ions  of  ecologi- 
cal importance  could  be  observed.  Some  (like  pH, 
conductivity,  CI,  Na,  and  Ca)  increased  steadily, 
while  others  (e.g.  Mg  and  K)  first  decreased  then 
increased.  Furthermore,  at  least  N02/N03 
showed  a  marked  microhabitat  effect.  The  magni- 
tude of  change  of  these  ions  was  generally  small, 
and  may  be  caused  by  differences  in  hydrologic  or 
soil  processes.  (See  also  W89-04665)  (Lantz-PTT) 
W89-04670 


COMPARISON  BETWEEN  BULK  AND  WET 
PRECIPITATION  IN  THE  LUQUILLO  RAIN 
FOREST, 

Center   for   Energy   and   Environment   Research, 

San  Juan,  PR. 

C.  R.  Ramos-Perez,  C.  Gines,  and  W.  H. 

McDowell. 

IN:    Third    Caribbean    Islands    Water    Resources 

Congress.  Proceedings  of  a  Symposium  held  in  St. 

Thomas,  U.S.  Virgin  Island,  July  22-25,  1986.  p  35- 

39,  16  ref. 

Descriptors:  *  Water  chemisiry,  *Chemistry  of  pre- 
cipitation, 'Puerto  Rico,  *Water  pollution  sources, 
'Tropical  regions,  'Precipitation,  'Rain  forests, 
Chemical  analysis,  Seawater,  Magnesium,  Chlo- 
rine, Sulfates,  Sodium,  Phosphorus,  Aerosols. 

A  preliminary  analysis  was  conducted  of  data  on 
wet  and  dry  precipitation  collected  from  February 
1985  to  January  1986  in  the  El  Verde  area  of  the 
Caribbean  National  Forest,  Puerto  Rico,  as  part  of 
a  nationwide  monitoring  program.  With  the  excep- 
tion of  Ca(2  +  ),  elements  common  in  soil  such  as 
Mg(2  +  ),  Na(  +  ),  and  K(  +  )  were  not  enhanced  in 
a  significant  way  in  bulk  precipitation.  However, 
other  components  which  are  less  abundant  (e.g. 
S04(2-)  showed  a  significantly  higher  concentra- 
tion in  bulk  samples  than  in  wet  samples.  Dry 
deposition  apparently  had  a  small  effect  on  the 
hydrogen  ion  concentration  of  rain.  The  precipita- 
tion in  El  Yunque  has  two  major  components, 
seawater  and  non-seawater.  For  the  elements 
Mg(2  +  )  and  Cl(-)  the  mean  of  the  ratios  were  9 
and  2%  higher  than  the  seawater  ratio,  respective- 
ly. For  S04(2  +  )  and  Ca(2  +  )  the  ratios  were 
significantly  higher  than  the  seawater  ratio.  This 
means  that  while  seawater  is  a  primary  source  of 
Cl(-),  Mg(2  +  ),  Na(  +  ),  and  K(  +  )  there  are  other 
sources  of  S04(2  +  )  and  Ca(2  +  ).  These  prelimi- 
nary results  also  suggest  that  seasalt  aerosols  as 
well  as  other  non-marine  aerosols  significantly 
impact  the  chemistry  of  the  precipitation  over  the 
Caribbean  region.  (See  also  W89-04665)  (Lantz- 
PTT) 
W89-04671 


INTERPRETATION  OF  HYDROCHEMICAL 
FACIES  OF  GROUND  WATER  IN  GRAND 
CAYMAN, 

Water  Authority,  George  Town  (Cayman  Islands). 
K.  S.  Ng,  and  R.  G.  B.  Beswick. 
IN:  Third  Caribbean  Islands  Water  Resources 
Congress.  Proceedings  of  a  Symposium  held  in  St. 
Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 
51-55,  3  fig,  8  ref. 

Descriptors:  'Water  chemistry,  'Data  interpreta- 
tion, 'Geochemistry,  'Groundwater  quality, 
'Grand  Cayman,  Aquifers,  Calcium  bicarbonate, 
Magnesium  bicarbonate,  Mixing,  Brackish  water, 


Chemical  Processes — Group  2K 

Chemical  analysis,  Groundwater  recharge,  Saline- 
freshwater  interfaces,  Encroachment,  Saline  water 
intrusion. 

Aquifers  of  the  major  freshwater  lenses  of  Grand 
Cayman  are  Tertiary  dolostone  and  are  predomi- 
nantly unconfined.  The  fresh  groundwater  is  a 
calcium-magnesium  bicarbonate  type  water,  which 
is  hydraulically  linked  to  the  sea  forming  a  thick 
transition  zone  between  the  fresh  and  salt  water. 
Studies  on  the  hydrochemical  facies  of  the  ground- 
water in  Grand  Cayman  indicate  that  the  dominant 
process  controlling  the  water  chemistry  is  simple 
mixing  of  the  freshwater  and  the  underlying  brack- 
ish water  of  the  transition  zone.  Other  major  chem- 
ical processes  are  mineral  dissolution  and  precipita- 
tion. Chemical  characters  of  the  groundwater  also 
provide  useful  information  in  identifying  the  lens 
boundary,  area  of  recharge,  and  trend  of  seawater 
encroachment.  These  data  are  particularly  valuable 
in  the  karstic  coastal  aquifers  of  Grand  Cayman, 
where  lens  geometry  cannot  be  defined  by  the 
Ghyben-Herzberg  Principle.  (See  also  W89-04665) 
(Author's  abstract) 
W  89-0467  3 


IMPACTS    OF    DRAINAGE    FOR    FORESTRY 
ON  RUNOFF  AND  WATER  CHEMISTRY, 

Sveriges  Lantbruksuniversitet,  Uppsala.   Dept.  of 
Forest  Soils. 

For  primary  bibliographic  entry  see  Field  4C. 
W  89-047 17 


STUDY  OF  HEAVY  METAL  POLLUTION  IN 
THE  TRIBUTARY  RIVERS  OF  THE  JACARE- 
PAGUA  LAGOON,  RIO  DE  JANEIRO  STATE, 
BRAZIL,  THROUGH  SEDIMENT  ANALYSIS, 

Comissao  Nacional  de  Energia  Nuclear  de  Brasil, 

Rio  de  Janeiro.  Inst,  de  Radioproteccao  e  Dosime- 

tria. 

For  primary  bibliographic  entry  see  Field  5A. 

W 89-047 59 


SPATIAL  DISTRIBUTION  OF  HEAVY 
METALS  IN  SEAWATER  AND  SEDIMENTS 
FROM  COASTAL  AREAS  OF  THE  SOUTH- 
EASTERN BUENOS  AIRES  PROVINCE,  AR- 
GENTINA, 

Instituto     Argentino     de    Oceanografia,     Buenos 
Aires.  Lab.  de  Quimica  Marina. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04760" 


METALS   CYCLES    IN   COASTAL   ENVIRON- 
MENTS, 

Kiel   Univ.   (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  5B. 

W  89-0477  3 


TECHNETIUM  IN  COASTAL  ENVIRON- 
MENTS: FIELD  OBSERVATIONS  AND  LABO- 
RATORY EXPERIMENTS, 

Centre  d'Etude  de  l'Energie  Nucleaire,  Mol  (Bel- 
gium). Dept.  de  Biologie. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-04775 


GEOHYDROLOGY  AND  WATER  QUALITY 
OF  THE  INYAN  KARA,  MINNELUSA,  AND 
MADISON  AQUIFERS  OF  THE  NORTHERN 
BLACK  HILLS,  SOUTH  DAKOTA  AND  WYO- 
MING, AND  BEAR  LODGE  MOUNTAINS,  WY- 
OMING, 

Geological  Survey,  Rapid  City,  SD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04932 


QUALITY  OF  WATER  RESOURCES  OF  THE 
OUACHITA  NATIONAL  FOREST,  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04938 


81 


Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

WATER  QUALITY  OF  THE  MALHEUR  LAKE 
SYSTEM  AND  MALHEUR  RIVER,  AND  SIMU- 
LATED WATER-QUALITY  EFFECTS  OF 
ROUTING  MALHEUR  LAKE  WATER  INTO 
MALHEUR  RIVER,  OREGON,  1984-85, 
Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04963 


TRACE  ELEMENT  STUDIES  IN  A  REMOTE 
SCOTTISH  UPLAND  CATCHMENT:  I.  CHEMI- 
CAL COMPOSITION  OF  SNOW  AND 
MELTWATERS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04971 


IMPACT  OF  AFFORESTATION  ON  THE  SOIL 
SOLUTION  CHEMISTRY  OF  STAGNOPOD- 
ZOLS  IN  MID-WALES, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

For   primary   bibliographic   entry   see   Field    2G. 

W89-04985 


USE  OF  A  CHEMICAL  EQUILIBRIUM 
MODEL  TO  UNDERSTAND  SOIL  CHEMICAL 
PROCESSES  THAT  INFLUENCE  SOIL  SOLU- 
TION AND  SURFACE  WATER  ALKALINITY, 

Illinois  Univ.,  Urbana.  Dept.  of  Forestry. 

For   primary   bibliographic   entry   see    Field   2G. 

W89-04986 


ACID  SULFATE  SOILS  OF  THE  MANGROVE 
SWAMPS  OF  RIVERS  STATE,  NIGERIA, 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-05007 


TOTAL  SELENIUM  CONCENTRATION  IN 
TAP  AND  BOTTLED  DRINKING  WATER  AND 
COASTAL  WATERS  OF  GREECE, 

Patras  Univ.  (Greece).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05010 


PARTICLE  SIZE  AND  CHEMICAL  CONTROL 

OF  AS,  CD,  CU,  FE,  MN,  NI,  PB,  AND  ZN  IN 

BED  SEDIMENT  FROM  THE  CLARK  FORK 

RIVER,  MONTANA  (U.S.A.), 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05019 


DEPTH  VARIATIONS  IN  THE  CHEMISTRY 
OF  OGUTA  LAKE  IN  SOUTHEASTERN  NIGE- 
RIA, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05038 


ENVIRONMENTAL  AQUATIC  PHOTOCHEM- 
ISTRY OF  CHLORINATED  AROMATIC  POL- 
LUTANTS (CAPS), 

Manitoba  Univ.,  Winnipeg.  Pesticide  Research 
Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05047 


DETAILED  ANALYSIS  OF  SULPHATE  AND 
NITRATE  ATMOSPHERIC  DEPOSITION  ES- 
TIMATES AT  THE  TURKEY  LAKES  WATER- 
SHED, 

Atmospheric    Environment    Service,    Downsview 

(Ontario) 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05083 


A<  II)  PRECIPITATION  AND  GROUNDWAT- 
ER CHEMISTRY  AT  THE  TURKEY  LAKES 
WATERSHED, 


National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan) 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05087 


ALKALINITY  DYNAMICS  IN  A  HARD-WATER 
PRAIRIE-MARGIN  STREAM, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05281 


WATER  ACIDIFICATION  BY  ADDITION  OF 
AMMONIUM  SULFATE  IN  SEDIMENT- 
WATER  COLUMNS  AND  IN  NATURAL 
WATERS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05290 


EMISSION  OF  HYDROGEN  FROM  DEEP 
AND  SHALLOW  FRESHWATER  ENVIRON- 
MENTS, 

Fraunhofer-Gesellschaft      zur      Foerderung      der 

Angewandten   Forschung  e.V.,  Garmisch-Parten- 

kirchen  (Germany,  F.R.).  Inst,  fuer  Atmosphaer- 

ische  Umweltforschung. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05323 

MINERALIZATION  OF  N  AND  P  ALONG  A 
TROPHIC  GRADIENT  IN  A  FRESHWATER 
MIRE, 

Utrecht  Rijksuniversiteit  (Netherlands).   Dept.  of 

Plant  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05325 

COLLOIDS  IN  THE  AQUATIC  ENVIRON- 
MENT, 

Freshwater    Biological     Association,     Ambleside 

(England). 

E.  Tipping. 

Chemistry  and  Industry  CHINAG,  Vol.  15,  p  485- 

490,  August  1988.  4  fig,  1  tab,  27  ref. 

Descriptors:  *Water  chemistry,  *Reviews,  ♦Col- 
loids, *Aquatic  environment,  'Natural  waters, 
*  Particulate  matter,  "Trace  elements,  Water  analy- 
sis, Chemical  properties,  Chemical  analysis,  Bio- 
chemistry, Cations,  Anions,  Organic  compounds, 
Dissolved  organic  matter,  Bank  erosion,  Detritus. 

The  biological  and  chemical  natures  of  the  more 
abundant,  macromolecular  suspended  colloidal 
matter  found  in  natural  waters  is  reviewed.  Among 
the  colloidal  aquatic  particles  discussed  are  viruses, 
iron  and  aluminum  oxides,  sewerage  particulates, 
biologically  precipitated  Mn02,  living  and  dead 
bacteria,  soil  aggregates,  living  or  dead  algae,  and 
biologically  or  chemically  precipitated  Si02  and 
CaC03.  The  origins  of  the  colloids  vary  with 
water  type.  In  river,  the  great  majority  of  the 
material  is  terrestrial  in  origin,  coming  largely 
from  bank  erosion;  estuaries  and  coastal  waters  are 
usually  influenced  by  riverine  input,  while  lakes 
tend  to  be  influenced  by  algae,  riverine  and/or 
from  sediment  resuspension.  Surface  chemistry  and 
aggregation  of  such  aquatic  colloids  as  major  ca- 
tions with  charge  >  or  =  2,  trace  metals,  inorgan- 
ic anions,  organic  micropollutants,  and  natural  or- 
ganic matter  are  discussed;  chemical  description  of 
colloidal  surfaces  allows  the  quantitative  predic- 
tion of  adsorption/desorption.  The  quantitative 
prediction  of  colloid  stability  on  the  basis  of  sur- 
face chemistry  is  possible  in  principle,  but  is  a 
difficult,  formidable  task,  requiring  a  more  empiri- 
cal approach  for  further  progress.  (Friedmann- 
PTT) 
W89-05328 


FORMATION     OF     WATER-IN-OIL     EMUL- 
SIONS, 

Nagasaki  Univ.  (Japan).  Faculty  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05437 


BASIN-SCALE    IRWSI'ORI    OF    DISSOLVED 
SPECIES  W  GROl  NDWAT1  ft, 

I  rente  Univ  (Italy)  Depl,  of  Engineering 
For  primary  bibliographic  entry  see  Field  2F. 

W89-05469 


STATIONARY  PRINf  ll'I.I.S  1  OH  PLOW   AND 
TRANSPORT  IN  AQUIFERS. 

Technion  -  Israel  Inst  of  Tech  ,  Haifa 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05471 


METALS  IN  AQUATIC  AND  TERRESTRIAL 
SYSTEMS:  SORPTION,  SPFXIATION.  AND 
MOBILIZATION, 

Bureau  de  Recherches  Geologiques  et   Minieres, 
Orleans  (France)  Water  Resources  Dept 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05556 


ASSESSMENT  OF  METAL  MOBILITY  IN 
DREDGED  MATERIAL  AND  MINE  WASTE  BY 
PORE  WATER  CHEMISTRY  AND  SOLID  SPE- 
CIATION, 

Technische    Univ     Hamburg-Harburg   (Germany. 
F.R.).  Arbeitsbereich  Umweltschutztechmk. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05564 


DIAGENETIC  PROCESSES  IN  AQUATIC 
MINE  TAILINGS  DEPOSITS  IN  BRITISH  CO- 
LUMBIA, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05565 


HEAVY  METAL  TRANSPORT  IN  STREAMS- 
FIELD  RELEASE  EXPERIMENTS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Ryde    (Australia).    Div.    of   Fossil 

Fuels. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05567 


AQUEOUS  GEOCHEMISTRY  OF  THE 
BRADYS  HOT  SPRINGS  GEOTHERMAL 
AREA,  CHURCHILL  COUNTY,  NEVADA, 

A.  H.  Welch,  and  A.  M.  Preissler. 
IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver.  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  17-36,  10 
fig,  4  tab,  35  ref. 

Descriptors:  *Hot  springs,  *Nevada,  ♦Geochemis- 
try, *Dissolved  solids,  *Water  temperature,  *Solu- 
bility,  Sodium,  Chlorides,  Bromides,  Sulfates,  Me- 
teoric water,  Barium,  Fluoride,  Lead,  Manganese, 
Boron,  Strontium,  Lithium. 

The  aqueous  geochemistry  of  the  Bradys  Hot 
Springs  geothermal  system  was  examined  to  evalu- 
ate the  source  of  recharge  to  the  system,  the  ther- 
mal aquifer  temperature,  and  the  geochemical  con- 
trols on  the  major  and  selected  minor  constituents 
in  the  thermal  water.  The  hottest  water  sampled  at 
Bradys  Hot  Springs  contains  about  2600  mg/1  of 
dissolved  solids  dominated  by  sodium,  chloride, 
and  sulfate.  Chemical  geothermometer  data  indi- 
cate thermal  aquifer  temperatures  ranging  from 
137-184  C,  although  a  measured  down-hole  tem- 
peratures of  212  C  has  been  reported.  Local  mete- 
oric water  that  has  been  concentrated  by  evapora- 
tion is  the  likely  source  of  recharge  to  the  thermal 
system.  The  primary  controls  on  the  dissolved- 
solids  content  of  the  thermal  water  (heated,  deeply 
circulating  groundwater)  apparently  are  evapora- 
tive concentration  before  recharge  to  the  thermal 
aquifer  and  an  increase  in  silica  during  passage 
through  the  thermal  aquifer.  Evaporative  concen- 
tration and  mineral  solubility  appear  to  be  the 
primary  controls  on  the  minor  constituents.  Bro- 
mide is  controlled  primarily  by  evaporative  con- 
centration. Barium,  fluoride,  lead,  and  manganese 
concentrations  may  be  controlled  by  mineral  solu- 
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bility.  Lithium  and,  to  a  lesser  extent,  boron  and 
strontium,  are  more  concentrated  in  the  thermal 
water  than  in  the  local  nonthermal  water  with  the 
same  chloride  concentrations;  these  elements  thus 
may  be  useful  indicators  of  thermal  water  in  the 
vicinity  of  Bradys  Hot  Springs  when  used  in  con- 
junction with  chloride  data.  (See  also  W89-05586) 
(Author's  abstract) 
W89-05588 


INVESTIGATION  OF  THE  POSSIBLE  FOR- 
MATION OF  DIETHYLNITROSAMINE  RE- 
SULTING FROM  THE  USE  OF  RHODAMINE 
WT  DYE  AS  A  TRACER  IN  RIVER  WATERS, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05589 


EVALUATION  OF  A  SUGGESTED  SEQUENCE 
FOR  THE  CHEMICAL  EXTRACTION  OF 
SOLUBLE  AMORPHOUS  PHASES  FROM 
CLAYS, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-05597 


ASSESSMENT  OF  VARIABILITY  IN  PERFO- 
MANCE  OF  WET  ATMOSPHERIC  DEPOSI- 
TION SAMPLERS, 

Geological  Survey,  West  Point,  NY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-05778 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  WATER  IN  COAL-MINE  PONDS, 
EASTERN  OKLAHOMA,  JUNE  TO  NOVEM- 
BER 1977-81, 

Geological  Survey,  Norman,  OK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05780 
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INFLUENCE  OF  EVAPOTRANSPIRATION  ON 
THE  GROUNDWATER  TABLE  IN  PEATLAND, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04712 


METALS  IN  COASTAL  ENVIRONMENTS  OF 
LATIN  AMERICA. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04755 


TRACE  METAL  DISTRIBUTION  IN  SEDI- 
MENTS OF  THE  PATOS  LAGOON  ESTUARY, 
BRAZIL, 

Fundacao  Univ.,  Rio  Grande  (Brazil). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04762 


ATMOSPHERIC  LEAD  DEPOSITION  INTO 
GUARAPINA  LAGOON,  RIO  DE  JANEIRO 
STATE,  BRAZIL, 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04763 


METAL  ION  CONCENTRATION  IN  SEDI- 
MENTS FROM  HELLSHIRE,  A  JAMAICAN 
COASTAL  ENVIRONMENT, 

University  of  the  West  Indies,  Kingston  (Jamaica). 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04764 


GEOCHEMICAL  DISTRIBUTION  OF  CD,  CU, 
CR  AND  PB  IN  SEDIMENTS  OF  ESTUARINE 
AREAS  ALONG  THE  SOUTHEASTERN  BRA- 
ZILIAN COAST, 


Universidade  Federal  Fluminense,  Niteroi  (Brazil). 
Dept.  de  Geoquimica. 

For  primary  bibliographic  entry  see  Field  5B. 
W  89-04765 


BEHAVIOUR   OF   POLLUTANT   METALS   IN 
AQUATIC  SEDIMENTS, 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04766 


FATE  OF  METALS  IN  BIOTA  AND  BIOLOGI- 
CAL INTERACTIONS  IN  THE  TROPICAL 
COASTAL  ZONE, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04767 


TOTAL  MERCURY  LEVELS  IN  MARINE  OR- 
GANISMS OF  THE  BAHIA  BLANCA  ESTUA- 
RINE TROPHIC  WEB, 

Instituto  Nacional  de  Investigacion  y  Desarrollo 

Pesquero,  Mar  del  Plata  (Argentina). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04768 


UPTAKE  OF  ZN  AND  CD  BY  COASTAL  PHY- 
TOPLANKTON  SPECIES  IN  CULTURE, 

Institut  National  de  la  Sante  et  de  la  Recherche 

Medicale,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04769 


TOTAL  MERCURY,  CADMIUM  AND  LEAD 
DISTRIBUTION  IN  TISSUES  OF  THE  SOUTH- 
ERN SEA  LION  (OTARIA  FLAVESCENS)  IN 
THE  ECOSYSTEM  OF  MAR  DEL  PLATA,  AR- 
GENTINA, 

Instituto  Nacional  de  Investigacion  y  Desarrollo 
Pesquero,  Mar  del  Plata  (Argentina). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04770 


LABORATORY  EXPERIMENTS  ON  CO60 
BIOACCUMULATION  BY  TROPICAL  SEA- 
WEEDS, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04771 


BEHAVIOUR  AND  IMPACT  ASSESSMENT  OF 
HEAVY  METALS  IN  ESTUARINE  AND 
COASTAL  ZONES, 

Institute  for  Soil  Fertility,   Haren  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04772 


METALS   CYCLES   IN   COASTAL   ENVIRON- 
MENTS, 

Kiel  Univ.   (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04773 


MINERALOGICAL  CONTROL  OF  HEAVY 
METAL  BEHAVIOUR  IN  COASTAL  ENVI- 
RONMENTS: COPPER  IN  RIBEIRA  BAY,  RIO 
DE  JANEIRO,  BRAZIL, 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04774 


METAL  MONITORING   IN  COASTAL  ENVI- 
RONMENTS, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04776 


Estuaries — Group  2L 

MULTISPECIES    METAL    MONITORING    IN 
TROPICAL  BRAZILIAN  ESTUARIES, 

Fundacao  Univ.,   Rio  Grande  (Brazil).   Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04777 


SELECTED  BIVALVES  FOR  MONITORING 
OF  HEAVY  METAL  CONTAMINATION  IN 
THE  COLOMBIAN  CARIBBEAN, 

Universidad  Nacional  de  Colombia,  Bogota. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04778 


EICHHORNIA  CRASSIPES  AS  A  BIOLOGICAL 
MONITOR  OF  HEAVY  METALS  IN  SURFACE 
WATERS, 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04779 


STRATEGIES  FOR  BIOLOGICAL  MONITOR- 
ING: THE  EUROPEAN  EXPERIENCE, 

King's  Coll.,  London  (England).  Monitoring  and 

Assessment  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04780 


METALS  IN  COASTAL  ENVIRONMENTS  OF 
LATIN  AMERICA:  RECOMMENDATIONS 
FOR  A  CRITICAL  SITUATION, 

Fundacao  Univ.,   Rio  Grande  (Brazil).   Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04781 


NATIONAL  STATUS  AND  TRENDS  PRO- 
GRAM FOR  MARINE  ENVIRONMENTAL 
QUALITY  SPECIMEN  BANK  PROJECT: 
FIELD  MANUAL, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Rockville,  MD.  Ocean  Assessments  Div. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04891 


SEASONAL  COMPARISON  OF  THE  DIS- 
SOLVED FREE  AMINO  ACID  LEVELS  IN  ES- 
TUARINE AND  ENGLISH  CHANNEL 
WATERS, 

Plymouth  Polytechnic  (England).  Dept.  of  Envi- 
ronmental Sciences. 
R.  Evens,  J.  Braven,  and  E.  I.  Butler. 
Science  of  the  Total  Environment  STENDL,  Vol. 
76,  No.  1,  p  69-78,  September  15  1988.  5  fig,  3  tab, 
Href. 

Descriptors:  'Seasonal  variation,  *Amino  acids, 
*Estuaries,  Biota,  England,  English  Channel, 
Tamar  River. 

Dissolved  free  amino  acid  levels  and  composition 
were  measured  over  a  12-month  period  in  the 
waters  of  the  estuary  of  the  River  Tamar  in  south- 
west England.  Both  the  levels  and  composition 
were  similar  for  most  of  the  year  to  those  reported 
for  the  western  English  Channel,  despite  the  con- 
siderable differences  in  chemical,  physical  and  bio- 
logical properties  of  the  two  water  bodies.  The 
levels  appear  to  be  controlled  by  the  biota.  (Au- 
thor's abstract) 
W89-05012 


SHORT-TERM  ENVIRONMENTAL  VARIABIL- 
ITY AND  PHYTOPLANKTON  ABUNDANCE 
IN  A  SHALLOW  TIDAL  ESTUARY:  I.  WINTER 
AND  SUMMER, 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

W.  Litaker,  C.  S.  Duke,  B.  E.  Kenney,  and  J. 

Ramus. 

Marine  Biology  MBIOAJ,  Vol.  96,  No.  1,  p  115- 

121,  October  1987.  3  fig,  1  tab,  26  ref.  NSF  Grant 

OCE-81-13328. 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

Descriptors:  *Estuaries,  'Phytoplankton,  'Estua- 
rine  environment,  Seasonal  variation,  Nitrogen, 
Nitrates,  Ammonium,  Chlorophyll  a,  Water  tem- 
perature, Newport  River,  North  Carolina. 

Fixed-point  sampling  of  a  shallow  tidal  estuary  was 
performed  hourly  for  14  days  in  the  summer  of 
1982  and  again  in  the  winter  of  1983.  This  sampling 
regime  was  of  statistically  appropriate  duration  to 
allow  characterization  of  the  variability  between 
periods  of  2  to  96  h  by  spectral  analysis  of  the 
time-series.  The  project  (PULSE)  took  place  in  the 
Newport  River  Estuary,  located  behind  the  Outer 
Banks  of  North  Carolina.  Twenty-eight  parameters 
were  monitored,  encompassing  the  meteorology, 
hydrology,  water  chemistry  and  phytoplankton- 
production  physiology.  Although  the  annual  cycle 
was  monitored,  only  the  winter  and  summer  sea- 
sons are  compared  here,  i.e.,  the  lowest  water 
temperatures  with  the  highest  water  temperatures. 
The  physics,  chemistry,  and  biology  of  the  estuary 
at  the  hourly  scale  were  highly  variable  and  non- 
random.  The  estuary  is  riverine  in  winter;  growth- 
limiting  N  is  supplied  as  nitrate  and  ammonium  by 
runoff  from  the  drainage  basin.  In  summer,  the 
estuary  is  lagoonal;  N  is  supplied  as  ammonium  by 
biological  regeneration.  Chlorophyll  a  biomass 
varies  primarily  at  the  4  day  period  in  winter  and 
at  the  diel  period  in  summer.  Although  finely 
tuned  to  environmental  variability,  phytoplankton 
abundances  were  at  equilibrium  insofar  as  daily 
chlorophyll  production  was  balanced  by  losses, 
i.e.,  grazing,  export  and  deposition.  Most  impor- 
tant, high-frequency  processes,  here  periods  at  the 
scale  of  cell  division  times,  can  be  very  important 
in  phytoplankton  ecology.  (Author's  abstract) 
W89-05033 


SKETCHY  OUTLINE  OF  THE  FATE  OF  OR- 
GANIC MATTER  IN  THE  DUTCH  WADDEN 
SEA  (WITH  SPECIAL  EMPHASIS  TO  SUL- 
FATE IN  THE  SEDIMENT-WATER  INTER- 
FACE), 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
J.  H.  Vosjan. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 
2,  p  127-132,  December  1987.  1  tab,  22  ref. 

Descriptors:  "Coastal  waters,  'Organic  matter, 
•Marine  sediments,  'Sediment-water  interfaces, 
'Wadden  Sea,  "Sulfates,  *Microorganisms,  •Respi- 
ration, Carbon  cycle. 

In  ecosystems  like  the  Dutch  Wadden  Sea  only  a 
crude  carbon  budget  can  be  calculated.  There  are 
data  gaps  in  space  as  well  as  in  time,  especially  for 
subtidal  sediments  of  inlets  and  gullies.  Quantifica- 
tion of  functional  groups  of  anaerobic  organisms 
(manganese  reducers,  denitrifiers,  iron  reducers, 
methane  formers)  is  also  difficult.  The  role  and 
quantitative  importance  of  fermenting  organisms 
and  the  quantification  of  the  use  of  the  reduced 
end  products  of  anaerobic  respiring  organisms 
need  to  be  studied  in  more  detail.  (Author's  ab- 
stract) 
W89-05037 


low  mean  biomasses  in  relation  to  the  total  organic 
pool  Besides  some  marine  inputs,  the  main  al- 
lochthonous  source  was  identified  as  terrestrial 
inputs.  Benthic  activities  seemed  strongly  gov- 
erned by  food  availability  and  not  by  temperature- 
Obvious  seasonal  changes  in  bacterial  abundances 
(direct  counts),  primary  production,  and  meiofauna 
distributions  were  observed.  Photosynthetic  pro- 
duction reached  high  values  (up  to  2275  mg  C/sq 
m/d),  reflecting  the  presence  of  a  dense  microphy- 
tobenthos.  Preliminary  energy  budgets  for  two  sea- 
sons (spring  and  winter)  were  constructed.  In  both 
periods,  the  measured  primary  production  can  sup- 
port the  high  meiofauna  production.  (Author's  ab- 
stract) 
W89-05046 


HYDROLOGY     OF     NATURAL     WETLANDS 
AND  WET  NATURE  RESERVES, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05141 


ACCUMULATION  AND  EXCRETION  OF  FD7E 
HEAVY  METALS  BY  THE  SALTMARSH 
CORDGRASS  SPARTINA  ALTERNIFLORA, 

Hackensack  Meadowlands  Development  Commis- 
sion, Lyndhurst,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05236 

OCCURRENCE  OF  THE  DINOFLAGELLATE, 
GONYAULAX  TAMARENSIS,  IN  NEW 
JERSEY, 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

M.  S.  Cohn,  P.  Olsen,  J.  B.  Mahoney,  and  E. 

Feerst. 

Bulletin  of  the  New  Jersey  Academy  of  Sciences, 

Vol.  33,  No.  2,  p  45-49,  Fall  1988.  24  ref,  1  fig. 

Descriptors:  *Dinoflagellates,  *Gonyaulax,  'New 
Jersey,  *Coastal  waters,  'Red  tide,  Biological  sam- 
ples, Surveys,  Aquatic  populations. 

Occurrence  of  paralytic  shellfish  poisoning  and  red 
tide,  associated  with  the  major  toxic  dinoflagellate 
in  the  northeast  region  of  the  United  States,  Gon- 
yaulax  tamarensis  (Protogonyaulax  tamarensis),  has 
not  been  reported  in  New  Jersey.  In  recent  years, 
however,  several  investigators  have  found  the  spe- 
cies to  be  widely  distributed  and  occasionally  in 
high  numbers  in  nearby  Long  Island,  New  York, 
waters.  This  prompted  a  survey,  which  encom- 
passed 102  sampling  sites  along  most  of  the  New 
Jersey  coastline.  G.  tamarensis  planktonic  cells  and 
benthic  cysts  were  detected,  although  not  consist- 
ently, at  only  two  locales  in  the  Atlantic  City  area. 
(Author's  abstract) 
W89-05237 


CONTRIBUTION  OF  THE  BACTERIAL  AND 
MICROPHYTOBENTHIC  MICROFLORA  IN 
THE  ENERGETIC  DEMAND  OF  THE  MEIO- 
BENTHOS  IN  AN  INTERTIDAL  MUDDY 
SEDIMENT  (KERGUELEN  ARCHIPELAGO), 
Laboratoire  Arago,  Banyuls-sur-Mer  (France). 
M.  Bouvy. 

Marine  Ecology  MAECDR,  Vol.  9,  No.  2,  p  109- 
122,  1988.  7  fig,  3  tab,  62  ref. 

Descriptors:  *Aquatic  bacteria,  *Benthic  flora, 
•Marine  sediments,  'Intertidal  areas,  'Organic 
matter,  'Carbon,  *Nitrogen,  'Food  chains,  •Pri- 
mary productivity,  Seasonal  variation,  Photosyn- 
thesis, Kerguelen  Archipelago. 

An  intertidal  mud  sediment  in  the  Kerguelen  Ar- 
chipelago, in  the  Indian  Ocean,  was  sampled 
weekly  from  January  1982  to  March  1983.  Meas- 
urements were  taken  for  organic  matter  (C  and  N) 
and  biological  (bacteria,  microphytobenthos,  and 
meiofauna)  parameters.  The  sediment  is  rich  in 
organic  matter,  with  a  mean  organic  C  content  of 
130  g  C/sq  m.   Benthic  living  components  yield 


SHELLFISH  CULTIVATION  AND  FISHERY 
BEFORE  AND  AFTER  A  MAJOR  FLOOD  BAR- 
RIER CONSTRUCTION  PROJECT  IN  THE 
SOUTHWESTERN  NETHERLANDS, 

Rijksinstituut  voor  Visserijonderzoek,  Yerseke 
(Netherlands).  Molluscan  Shellfish  Research  Dept. 
For  primary  bibliographic  entry  see  Field  81. 

W89-05239 


NEW  JERSEY'S  COASTAL  WATER  QUALITY 
MANAGEMENT  PROJECT  -  METHODOLO- 
GIES FOR  THE  PROTECTION  OF  ESTUA- 
RINE  WATER  QUALITY  AND  SHELLFISH 
RESOURCES, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Div.  of  Water  Resources. 
For   primary   bibliographic   entry   see   Field    5G. 
W89-05240 


OYSTER  AND  SHRIMP  PRODUCERS  IN  ES- 
TUARINE  AREAS  OF  THE  GULF  OF  MEXICO: 
ECOLOGICAL  CONSTRAINTS,  ECONOMIC 
INCENTIVES  AND  CONFLICTUAL  MANAGE- 
MENT, 
Laval  Univ.,  Quebec  Dept.  de  Anthropologie. 


For  primary  bibliographic  entry  see  Field  6B 
W89-05241 


RAPID  RESPONSES  TO  STRESS  i^  H  BYTE- 
MORA  AFFINIS, 

Maryland    Univ.    Baltimore   County,   Catonsville. 
Dept.  of  Biological  Sciences 
B.  P.  Bradley,  R.  Hakimzadeh,  and  J  S.  Vincent. 
Hydrobiologia  HYDRB8,  Vol.  167/168,  p  197-200, 
October  15,  1988.  2  fig,  23  ref. 

Descriptors:  'Copepods,  *Thermal  stress,  'Tem- 
perature effects,  'Sublethal  effects,  'Estuarme  en- 
vironment, Eurytemora  affinis,  Biochemistry,  Pro- 
teins, Biological  membranes. 

E.  affinis  can  adjust  to  temperature  stress  in  a 
matter  of  hours.  Adaptation  is  greater  in  a  varying 
temperature  than  in  a  constant  temperature,  con- 
sistent with  the  estuarine  habitat  of  this  calanoid. 
The  species  has  the  capacity  to  adjust  both  in  the 
short-term  as  individuals  and  also  genetically  over 
a  number  of  generations.  The  adjustments  have 
been  examined  at  several  levels  of  organization  In 
whole  copepods  the  time  an  individual  becomes 
comatose  when  exposed  to  a  32  C  temperature  and 
increasing  by  1/2  C  at  5  min.  intervals,  has  been 
used  as  a  repeatable  assay  and  gives  a  good  predic- 
tion of  survival  at  30  C,  the  ecological  limit  of  the 
species  in  Chesapeake  Bay,  USA.  At  the  molecular 
and  cellular  levels,  two  adaptive  mechanisms 
which  have  been  observed  in  temperature  stressed 
copepods  are  the  synthesis  of  novel  proteins  and 
phase  changes  in  plasma  membrane  lipids.  Both  of 
these  mechanisms  have  potential  for  further  under- 
standing the  adaptation  of  Eurytemora  to  variable 
temperatures.  They  may  also  have  application  as 
indicators  of  sublethal  stress.  (Author's  abstract) 
W89-05251 


DYNAMICS  OF  THE  FORESTED  SHORELINE 
AND  RECENT  VARIATIONS  IN  THE  LEVEL 
OF  THE  SAINT  LAWRENCE  RIVER  (DYNA- 
MIQUE  D'UNE  BORDURE  FORESTIERE  ET 
VARIATIONS  RECENTES  DU  NIVEAU  DU 
FLEUVE  SAINT-LAURENT), 
Laval  Univ.,  Quebec.  Centre  d'Etudes  Nordiques. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05254 


TIDAL  SALT  MARSH  RESTORATION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-05255 

LOUISIANA  WETLAND  LOSS:  A  REGIONAL 
WATER  MANAGEMENT  APPROACH  TO  THE 
PROBLEM, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 
P.  H.  Templet,  and  K.  J.  Meyer-Arendt. 
Environmental  Management  EMNGDC,  Vol.  12, 
No.  2,  p  181-192,  March  1988.  8  fig,  3  tab,  53  ref. 

Descriptors:  'Louisiana,  'Environmental  effects, 
'Coastal  marshes,  'Wetlands,  'Watershed  manage- 
ment, 'Water  shortage,  'Hydraulic  structures. 
Coastal  waters,  Estuaries,  Water  distribution, 
Water  conveyance,  Sediment  transport,  Sediment 
distribution,  Flood  plains.  Marshes,  Channel  accre- 


tion,  Seasonal  variation. 

Loss  of  Louisiana's  coastal  wetlands  has  reached 
catastrophic  proportions.  The  loss  rate  is  approxi- 
mately 150  sq  km/yr  (100  acres/day)  and  is  in- 
creasing exponentially.  Total  wetland  loss  since  the 
turn  of  the  century  has  been  almost  0.5  million  ha 
(1.1  million  acres)  and  represents  an  area  larger 
than  Rhode  Island.  The  physical  cause  of  the  prob- 
lem lies  in  man's  attempts  to  control  the  Mississippi 
River's  flooding,  while  enhancing  navigation  and 
extracting  minerals.  Levee  systems  and  control 
structures  confine  sediments  that  once  nourished 
the  wetlands  to  the  river  channel.  As  a  conse- 
quence, the  ultimate  sediment  deposition  is  in  deep 
Gulf  waters  off  the  Louisiana  coast.  The  lack  of 
sediment   input   to  the   interdistnbutary   wetlands 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


results  in  an  accretion  deficit.  Natural  and  human- 
induced  subsidence  exceeds  accretion  so  that  the 
wetlands  sink  below  sea  level  and  convert  to 
water.  The  solution  is  to  provide  a  thin  veneer  of 
sediment  (approximately  0.6  cm/yr;  an  average  of 
1450  g/sq  m/yr)  over  the  coastal  marshes  and 
swamps  and  thus  prevent  the  submergence  of 
vegetation.  The  sediment  source  is  the  Mississippi 
River  system.  Calculations  show  that  9.2%  of  the 
river's  annual  suspended  sediment  load  would  be 
required  to  sustain  the  deltaic  plain  wetlands.  It 
should  be  distributed  during  the  six  high-water 
months  (December-June)  through  as  disaggregated 
a  network  as  possible.  The  problem  is  one  of 
distribution;  how  can  the  maximum  acres  of  marsh 
be  nourished  with  the  least  cost.  At  present,  the 
river  is  managed  through  federal  policy  for  the 
benefit  of  navigation  and  flood  control.  A  new 
policy  structure,  recognizing  the  new  role  for  the 
river-sediment  distribution,  is  recommended;  this 
policy  uses  the  water,  sediment,  and  nutrients  of 
the  Mississippi  River  constructively  to  replenish 
and  nourish  the  wetland  of  south  Louisiana.  (Au- 
thor's abstract) 
W89-05338 


MANAGEMENT  AND  VALUATION  OF  AN 
ENVIRONMENTALLY  SENSITIVE  AREA: 
NORFOLK  BROADLAND,  ENGLAND,  CASE 
STUDY, 

University   of  East   Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-05339 


EUTROPHICATION  OF  BUTTERMILK  BAY,  A 
CAPE  COD  COASTAL  EMBAYMENT:  CON- 
CENTRATIONS OF  NUTRIENTS  AND  WA- 
TERSHED NUTRIENT  BUDGETS, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05343 


NEW  METHOD  OF  DESCRIBING  BOTTOM 
STRESS  IN  TWO-DIMENSIONAL  HYDRO- 
DYNAMICAL  MODELS  OF  SHALLOW  HO- 
MOGENEOUS SEAS,  ESTUARIES,  AND 
LAKES, 

Western  Australia  Univ.,  Nedlands.  Centre  for 
Water  Research. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05347 


BIOACCUMULATION  OF  POLYNUCLEAR 
AROMATIC  HYDROCARBONS  BY  THE 
CLAM,  RANGIA  CUNEATA,  IN  THE  VICINITY 
OF  A  CREOSOTE  SPILL, 

New  Orleans  Univ.,  LA.  Center  for  Bio-Organic 

Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05360 


CHEMICAL  AND  PHYSICAL  CHARACTERIS- 
TICS OF  WATER  IN  ESTUARIES  OF  TEXAS, 
OCTOBER  1976-SEPTEMBER  1978, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

J.  C.  Fisher. 

Texas  Department  of  Water  Resources  Report  282, 

October  1983.  215p,  10  tab,  14  maps,  15  ref. 

Descriptors:  Texas,  *Water  chemistry,  "Water 
quality,  *Estuaries,  *Data  collections,  *Physical 
properties,  Chemical  properties,  Seasonal  varia- 
tion, Coastal  waters,  Dissolved  oxygen,  Specific 
conductivity,  Temperature,  Hydrogen  ion  concen- 
tration, Turbidity,  Inorganic  compounds,  Bio- 
chemical oxygen  demand,  Organic  carbon,  Ammo- 
nium, Nitrates,  Nitrites,  Phosphates. 

Basic  data  is  presented  on  the  chemical  and  physi- 
cal characteristics  of  water  in  the  estuaries  of 
Texas  for  October  1976-September  1978.  The 
properties  or  constituents  that  were  measured  in 
the  field  are  dissolved  oxygen  (DO),  specific  con- 
ductance, temperature,  pH,  and  transparency  by 
Secchi  disk.  Analyses  conducted  in  the  laboratory 
include  the  principal  inorganic  ions,  biochemical 


oxygen  demand,  total  organic  carbon,  ammonium, 
nitrite,  nitrate,  and  total  phosphate.  (Author's  ab- 
stract) 
W89-05419 


PRELIMINARY  ANALYSIS  OF  NUTRIENT 
MONITORING  DATA  FOR  THE  SUSQUEHAN- 
NA RIVER  AND  SELECTED  TRIBUTARIES: 
JANUARY  1,  1985  -  DECEMBER  31, 1987, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05511 


ECOSYSTEM  ANALYSIS  OF  THE  CALCASIEU 
RIVER/LAKE  COMPLEX  (CALECO). 

McNeese  State  Univ.,  Lake  Charles,  LA. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-05529 


BENTHIC  FAUNAL  COLONIZATION  OF  AN 
OFFSHORE  BORROW  PIT  IN  SOUTHEAST- 
ERN FLORIDA, 

Florida  Atlantic  Univ.,  Boca  Raton.  Coll.  of  Sci- 
ence. 

P.  R.  Bowen,  and  G.  A.  Marsh. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    VA    22161.    Miscellaneous 
Paper  D-88-5,  October  1988.  Final  Report.  70p,  10 
fig,  6  tab,  55  ref,  4  append. 

Descriptors:  "Coastal  waters,  "Environmental  ef- 
fects, "Dredging,  "Borrow  Pits,  "Benthic  fauna, 
"Florida,  Benthic  environment,  Ecosystems,  Spe- 
cies diversity,  Population  density,  Polychaetes, 
Crustaceans. 

When  sediments  are  dredged  from  offshore,  either 
for  a  Corps  project  or  a  permitted  activity,  borrow 
pits  are  created.  As  part  of  a  program  to  examine 
the  environmental  effects  of  dredging,  this  study 
addresses  concerns  about  the  changes  that  may 
occur  in  the  benthic  fauna  associated  with  these 
dredged  borrow  sites.  Benthic  faunal  colonization 
of  a  newly  created  borrow  pit  off  Delray  Beach, 
Florida,  was  monitored.  For  comparative  pur- 
poses, a  single  sampling  of  an  adjacent  5-year-old 
borrow  pit  was  conducted  concurrently  with  the 
final  sampling  of  the  new  pit.  Colonization  of  the 
new  pit  was  rapid,  with  35  species  and  1,081  indi- 
viduals/sq  m  collected  at  the  initial  sampling,  21 
days  postdredging.  Abundance  peaked  at  a  mean 
density  of  1,761  individuals/sq  m  in  the  third  sam- 
pling period  (170  days  postdredging),  and  species 
richness  peaked  at  the  fifth  sampling  period  (296 
days  postdredging)  with  57  species.  Polychaete 
annelids  and  peracarid  crustaceans  were  numeri- 
cally the  most  important  initial  colonizers  of  the 
new  pit,  together  comprising  89.3%  of  the  fauna. 
Species  diversity  and  equitability  were  lowest 
during  the  first  sampling  period  (4.21  and  0.82, 
respectively)  and,  although  variable,  increased 
toward  the  end  of  the  study  (5.10  and  0.92,  respec- 
tively). Relative  to  the  old  pit,  the  disturbed  area 
showed  complete  recovery  based  on  several  as- 
pects of  community  structure,  although  differences 
in  species  composition  were  evident.  (Author's  ab- 
stract) 
W89-05752 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


INTEGRATION  OF  RAIN  WATER  CISTERN 
SYSTEMS  WITH  OTHER  SOURCES  OF 
WATER  IN  THE  CARIBBEAN, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  3B. 

W89-04669 


MOBILE  REVERSE  OSMOSIS  DEMONSTRA- 
TION PLANT, 


Saline  Water  Conversion — Group  3A 

Central  Salt  and  Marine  Chemicals  Research  Inst., 
Bhavnagar  (India). 

V.  J.  Shah,  A.  V.  Rao,  and  M.  M.  Taqui  Kahn. 
Desalination  DSLNAH,  Vol.  69,  No.  2,  p  161-169 
July  1988.  5  fig,  2  tab,  3  ref. 

Descriptors:  "Reverse  osmosis,  "Desalination, 
"Water  treatment,  "Desalination  apparatus,  "Pre- 
treatment  of  water,  Osmosis,  Drinking  water, 
India,  Chemical  reactions,  Performance  evaluation. 

Reverse  osmosis  (RO)  is  a  versatile  technology  for 
water  desalination.  To  popularize  this  technology 
and  give  on-the-spot  demonstrations,  a  10,000  1/d 
capacity  plant  with  pre-  and  post-treatment  equip- 
ment was  designed,  prepared  and  installed  in  a  bus. 
Demonstration  programs  were  conducted  in  vari- 
ous parts  of  India  threatened  with  drinking  water 
shortages.  The  simple  pretreatment  system  consists 
of  a  sand  filter  and  two  dosing  pumps  for  dosing 
chemicals.  The  RO  plant  consists  of  a  high-pres- 
sure triplex  pump,  RO  module  system  including  six 
pressure  vessels  5  ft.,  in  length,  each  accommodat- 
ing two  spiral  modules,  a  back  pressure  regulating 
valve,  and  electrical  control  panel  consisting  of  an 
ammeter,  voltmeter,  frequency  meter,  time  totaliz- 
er, and  various  electrical  starters.  A  flow  diagram 
and  floor  layout  of  the  plant  is  presented.  The 
mobile  plant  is  designed  in  such  a  way  so  as  to 
minimize  the  time  required  to  make  it  operational. 
The  demonstration  program  was  designed  to  en- 
courage participation  in  the  exhibitions.  As  a  result 
of  the  bus  exhibition,  local  authority  and  govern- 
ment officials  were  convinced  of  the  usefulness  of 
RO  technology  for  providing  safe  drinking  water, 
and  several  stationary  plants  have  been  installed 
for  performance  study  purposes.  (Friedmann-PTT) 
W89-05334 


SOLAR  DESALINATION  AS  A  MEANS  TO 
PROVIDE  INDIAN  VILLAGES  WITH  DRINK- 
ING WATER, 

Central  Salt  and  Marine  Chemicals  Research  Inst., 

Bhavnagar  (India). 

S.  D.  Gomkale. 

Desalination  DSLNAH,  Vol.  69,  No.  2,  p  171-176, 

July  1988.  1  fig,  3  tab,  3ref. 

Descriptors:  "Desalination,  "Water  treatment, 
"Drinking  water,  "Cost  analysis,  "India,  "Electro- 
dialysis,  "Solar  desalination,  Desalination  appara- 
tus, Water  supply,  Technology,  Solar  stills. 

The  possibilities  of  adopting  desalination  -  particu- 
larly solar  desalination  to  supply  drinking  water  of 
villages  in  arid  zones  are  examined.  The  costs  of 
water  obtained  by  desalination  and  water  trans- 
ported by  pipelines  are  compared;  solar-cell-oper- 
ated electrodialysis  seems  to  be  more  advantageous 
for  desalting  brackish  water  than  conventional 
solar  stills.  There  are  many  small  villages  in  India 
where  solar  powered  desalination  plants  will  have 
to  be  used  to  supply  drinking  water.  The  capacity 
of  such  plants  will  only  be  a  few  cu  m/d,  enough 
to  provide  water  for  drinking  and  cooking  at  a  rate 
of  10  L/d  per  person.  Given  the  present  state  of 
desalination  technology  in  India,  solar  stills  will  be 
used  for  desalting  saline  water  with  total  dissolved 
solids  (TDS)  higher  than  10,000  ppm.  For  brackish 
water  with  TDS  less  than  5000  ppm,  photovoltaic 
electrodialysis  (PVED)  is  more  advantageous  and 
work  in  the  appropriate  areas  of  PVED  will  not 
only  bring  down  the  cost  of  water,  but  may  also 
lead  to  its  use  for  desalting  higher  salinity  water. 
(Friedmann-PTT) 
W89-05335 


OPERATIONAL  EXPERIENCE  WITH  SOLAR 
STILLS  IN  AN  INDIAN  VILLAGE  AND  THEIR 
CONTRIBUTION  TO  THE  DRINKING  WATER 
SUPPLY, 

Central  Salt  and  Marine  Chemicals  Research  Inst., 

Bhavnagar  (India). 

S.  D.  Gomkale. 

Desalination  DSLNAH,  Vol.  69,  No.  2,  p  177-182, 

July  1988.  1  fig,  1  tab,  1  ref. 

Descriptors:  "Desalination,  "Water  treatment, 
"India,   "Drinking  water,   "Water  supply,   "Solar 
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Group  3A — Saline  Water  Conversion 

stills,  Saline  water,  Community  development,  Per- 
formance evaluation. 

The  solar  still  is  the  oldest  device  used  for  desalt- 
ing saline  water  to  provide  drinking  water  to  small, 
isolated  communities.  In  India,  a  few  solar  still 
plants  have  been  installed  to  supply  drinking 
water.  The  experience  from  operation  of  a  plant  at 
Awania  forms  the  basis  for  an  examination  of  the 
possible  contribution  of  solar  stills  the  drinking 
water  supply  of  Indian  villages.  The  plant  in 
Awania  has  90  solar  stills  with  an  evaporating  area 
of  1866.6  sq  m.  A  vertical  axis  Savonius  rotor 
windmill  pumps  saline  water  from  the  well,  which 
supplies  water  with  total  dissolved  solids  (TDS) 
ranging  between  3000  and  5000  ppm.  A  120  peak- 
watt  photovoltaic  solar  cell-operated  pump  pumps 
product  water  from  an  underground  collection 
tank  to  the  supply  tank  and  saline  water  from  the 
well  to  the  feed  tank.  Overall,  the  plant  performed 
poorly  because  of  (1)  improper  maintenance  of  the 
plant  and  (2)  leakage  of  water  vapor  through 
joints.  The  chance  of  success  of  solar  stills  depends 
on  greater  user  participation,  a  lowering  of  capital 
costs  and  the  availability  of  a  better  sealant.  (Fried- 
mann-PTT) 
W89-05336 


GEOLOGY:    SEISMOTECTONIC   INVESTIGA- 
TIONS, 

For  primary  bibliographic  entry  see  Field  8E. 
W89-05696 

3B.  Water  Yield  Improvement 


WATER  USE  PLAN  FOR  AQUACULTURE  IN 
THE  VIRGIN  ISLANDS, 

College  of  the  Virgin  Islands,  St.  Croix.  Agricul- 
tural Experiment  Station. 
J.  E.  Rakocy. 

IN:  Third  Caribbean  Islands  Water  Resources 
Congress.  Proceedings  of  a  Symposium  held  in  St. 
Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 
13-16,  7  ref. 

Descriptors:  *Water  harvesting,  *Water  use, 
♦Water  management,  'Virgin  Islands,  *Aquacul- 
ture,  *Water  resources  management,  Agriculture, 
Fish  farming,  Rainfall,  Precipitation,  Water  supply, 
Impaired  water  use,  Irrigation. 

The  Virgin  Islands  are  semiarid  and  subject  to 
frequent  shortages  of  freshwater.  There  are  a 
number  of  systems  that  could  be  utilized  for  cultur- 
ing  freshwater  fish  that  would  actually  enhance  the 
water  supply  or  have  little  effect  on  water  con- 
sumption. Rainwater  harvesting  would  provide  the 
main  source  of  freshwater  for  aquaculture.  To 
make  maximum  use  of  the  limited  freshwater 
supply,  water  recycling  would  be  essential.  Tilapia 
is  a  freshwater  fish  with  good  potential  for  culture 
in  the  Virgin  Islands.  Appropriate  systems  for  tila- 
pia culture  include  the  following:  (1)  cage  culture 
in  watershed  ponds;  (2)  pond  culture  in  watershed 
ponds  using  predator  fish  to  control  reproduction 
and  gill  nets  for  harvesting;  (3)  pond  culture  in  dug 
ponds  in  conjunction  with  a  watershed  pond  for 
water  supply  and  reuse  of  drainage  water;  (4)  tank 
culture  in  a  flow-through  system  in  conjunction 
with  a  watershed  pond  for  water  supply  and  reuse 
of  drainage  water;  (5)  tank  culture  in  a  flow- 
through  system  for  plant  crop  irrigation;  (6)  tank 
culture  in  a  closed  recirculating  system  integrated 
with  vegetable  hydroponics  and  utilizing  rainwater 
catchments  for  water  supply;  and  (7)  cage,  pond 
and  tank  culture  utilizing  agricultural  wastewater. 
(See  also  W89-04665)  (Author's  abstract) 
W89-04668 


INTEGRATION  OF  RAIN  WATER  CISTERN 
SYSTEMS  WITH  OTHER  SOURCES  OF 
WATER  IN  THE  CARIBBEAN, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 

Resources  Research  Center. 

H  H.  Smith 

IN:   Third    Caribbean    Islands    Water    Resources 

Congress.  Proceedings  of  a  Symposium  held  in  St. 

Thomas,  U.S.  Virgin  Islands,  July  22-25,   1986.  p 

17-21,  1  fig,  2  tab,  7  ref. 


Descriptors:  'Conjunctive  use,  'Virgin  Islands, 
'Water  resources  development,  'Water  manage- 
ment, 'Model  studies,  'Cisterns,  Water  supply, 
Caribbean,  Desalination,  Simulation  analysis, 
Groundwater  management,  Water  harvesting 

In  the  Caribbean  region  traditional  sources  of 
water  are  no  longer  fully  meeting  demands 
Among  these  water  sources  are  ephemeral  streams, 
groundwater  and  rain  harvested  cistern  water. 
When  capital  is  available,  an  attractive  option  is  to 
invest  in  sophisticated  technology,  such  as  desali- 
nation, to  provide  water.  While  several  factors 
should  be  considered,  conjunctive  use  strategies 
should  be  a  principal  concern.  Conjunctive  man- 
agement schemes  have  been  developed  for  various 
combinations  of  water  sources  but  none  have  been 
proposed  which  consider  the  characteristics  of  the 
water  sources  in  the  Caribbean.  A  conjunctive  use 
model  was  developed  to  simulate  a  water  supply 
system  incorporating  rain  water  cisterns,  ground- 
water and  desalination.  Some  of  the  pertinent  data 
input  to  the  model  were  a  daily  demand  of  788,000 
gallons,  a  total  catchment  area  of  9,086,000  sq  ft 
and  a  catchment  efficiency  of  85%.  In  the  simula- 
tion, the  model  first  determines  based  on  the  rain- 
fall, the  amount  of  water  harvested  and  the  volume 
of  groundwater  available.  The  harvested  water  is 
added  to  storage  while  an  attempt  is  made  to 
satisfy  demands  using  groundwater.  Demand  not 
satisfied  from  groundwater  is  met  with  harvested 
water  and  the  excess  harvested  water,  if  any, 
stored  in  cisterns.  Shortages  are  supplied  from 
supplemental  storages  if  available.  Based  on  the 
specified  operating  rule,  a  check  is  made  to  see  if 
the  desalination  plant  should  be  on  line.  The  simu- 
lation is  repeated  for  the  period  specified  with 
records  being  kept  of  shortages,  surpluses  and 
plant  operation  for  output  as  required.  Using  the 
output  of  the  conjunctive  use  model,  the  actual 
total  operation  time  of  the  plant  is  determined.  (See 
also  W89-04665)  (Lantz-PTT) 
W89-04669 


WATER  CONSERVATION, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-05129 


WATER  USE  BY  SALTCEDAR  AND  BY  RE- 
PLACEMENT VEGETATION  IN  THE  PECOS 
RIVER  FLOODPLAIN  BETWEEN  ACME  AND 
ARTESIA,  NEW  MEXICO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

E.  P.  Weeks,  H.  A.  Weaver,  G.  S.  Campbell,  and 
B.  D.  Tanner. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  491-G,  1987.  33p,  12  fig,  5  tab, 
41  ref. 

Descriptors:  'Evapotranspiration,  'Phreatophytes, 
'Micrometeorology,  'NewMexico,  'Pecos  River, 
'Saltcedar,  Energy  budget.  Water  yield  improve- 
ment, Eddy  correlation. 

Water-use  estimates  for  saltcedar  and  for  replace- 
ment plant  communities  following  root  plowing  in 
the  Pecos  River  floodplain  between  Acme  and 
Artesia,  New  Mexico,  were  made  by  the  eddy- 
correlation  technique  and  a  combined  eddy-corre- 
lation energy-budget  technique  during  1980-82. 
Twenty-seven  measurements  of  daily  water  use 
were  obtained  for  various  periods  during  the 
growing  season- 17  measurements  from  four  saltce- 
dar thickets  and  10  from  three  strands  of  replace- 
ment vegetation.  Large  uncertainties  exist  in  these 
estimates  because  of  problems  in  extrapolating  the 
data  seasonally  and  aerally,  and  because  of  discrep- 
ancies between  the  two  methods.  Nonetheless,  the 
measurements  indicate  that  annual  water  use  by 
saltcedar  probably  is  about  0.3  meters  greater  than 
that  by  the  replacement  vegetation.  Such  reduc- 
tions in  water  use  should  have  resulted  in  increased 
base  flow  of  the  Pecos  River  of  1.2-2.5x10(7)  cubic 
meters  per  year  (10,000  to  20,000  acre-feet  per 
year).  The  fact  that  such  gains  have  not  been 
identified  from  stream-gage  records  may  arise  from 
masking  of  short-term  gains  by  variations  in  cli- 


mate and  in  groundwater  pumpage  and  from  a 
continuing  decline  in  the  groundwater  contribution 
to  base  flow  from  the  shallow  aquifer.  (USGS) 
W89-05775 


3C.  Use  Of  Water  Of  Impaired 
Quality 


READJUSTING  THE  WATER  BALANCE  TO 
COMBAT  DRYLAND  SALTING  LN  SOUTH- 
ERN AUSTRALIA:  CHANGING  THE  HYDROL- 
OGY OF  A  TEXTURE  CONTRAST  SOIL  BY 
DEEP  RIPPING, 

Land  Protection  Service,  Bendigo  (Australia). 
J.  Brouwer,  and  R.  H.  M.  van  de  Graaf. 
Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  287-298,  August  1988.  4  fig,  3  tab,  14 
ref. 

Descriptors:  'Water  budget,  'Saline  soils,  'Austra- 
lia, 'Agricultural  hydrology,  'Deep  ripping, 
•Rainfall  infiltration,  Saline  water  Pastures,  Soil- 
water-plant  relationships,  Crop  yield,  Evapotran- 
spiration. 

Dryland  salting  is  one  of  the  biggest  problems  in 
dryland  agriculture  in  southern  Australia  It  has 
been  caused  by  the  replacement  of  the  original, 
deep-rooted,  perennial  trees  and  shrubs  with  shal- 
low-rooted, annual  crops  and  pastures.  The  accom- 
panying decrease  in  evapotranspiration  has  caused 
an  increase  in  deep  infiltration  to  the  groundwater. 
The  rising  groundwater  has  in  many  areas  been 
salinized  through  mobilization  of  salts  previously 
stored  in  the  regolith  above  the  groundwater  table. 
The  effect  on  agriculture  where  such  saline 
groundwater  rises  to  or  close  to  the  surface  is 
disastrous.  To  remedy  the  problem  deep  infiltra- 
tion must  be  reduced  again,  preferably  by  increas- 
ing plant  water  use  and  at  the  same  time  increasing 
agricultural  production.  In  this  paper  details  are 
presented  of  a  study  in  western  Victoria  of  the 
relative  effects  of  conventional  tilling  and  deep 
ripping  on  water  movement  under,  and  yield  of, 
phalaris  and  lucerne  pastures  on  a  texture  contrast 
soil.  Deep  ripping  reduced  water  logging  and  thus 
increased  lucerne  survival.  Deep  ripping  increased 
penetrability  to  roots.  It  appeared  to  increase  yield 
of  both  lucerne  and  phalaris  significantly,  and  thus 
their  water  use.  Deep  ripping  appeared,  however, 
to  decrease  run-off  and  increase  lateral  flow  to 
increase  deep  infiltration.  In  addition  it  was  ob- 
served that  on  this  particular  texture  contrast  soil 
the  first  major  throttle  to  downward  flow  of  water 
is  not  at  the  top  of  the  B  horizon,  but  near  the  top 
of  the  C  horizon.  This  would  have  considerable 
ramifications  in  terms  of  soil  management.  (Au- 
thor's abstract) 
W 89-05 134 


REUSE  AND  DISPOSAL  OF  HIGHER  SALINI- 
TY SUBSURFACE  DRAINAGE  WATER:  A 
REVIEW, 

California  Regional  Water  Quality  Control  Board, 

Sacramento. 

D.  W.  Westcot. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  483-511,  August  1988.  6  fig,  8  tab,  81 

ref. 

Descriptors:  'Saline  water,  'Subsurface  drainage, 
•Drainage,  'Water  reuse,  'Irrigation  water,  'Lit- 
erature review,  'Irrigation  practices,  Water  use 
eff  "iency,  Reviews,  Irrigation  effects. 

The  'dilution  by  discharge'  to  usable  water  supplies 
is  the  most  widely  practiced  'disposal'  alternative. 
There  is  little  incentive  for  the  individual  farmers 
to  change  and  undertake  direct  reuse.  Continuing 
water  supply  degradation  in  many  areas,  however, 
is  likely  to  force  changes  in  this  practice  but  direc- 
tion will  need  to  come  from  basinwide  policy 
makers.  Recent  research  shows  that  several  op- 
tions for  drainage  water  reuse  for  crop  production 
are  available  but  that  much  more  work  is  needed 
to  make  it  widely  applicable  to  commercial  pro- 
duction practices.  There  is  a  need  to  increase  re- 
search in  the  reuse  of  drainage  water  in  areas 
underlain  by  shallow  brackish  and  saline  ground 
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water  tables.  Expansion  of  this  work  will  greatly 
increase  our  options  for  reuse.  Eventually  use  and 
reuse  of  subsurface  drainage  water  will  produce  a 
water  so  brackish  or  saline  that  its  further  use  for 
crop  production,  wetlands  enhancement  or  agro- 
forestry  is  nil.  Isolating  the  unusable  brackish  or 
saline  drainage  requires  a  disposal  point.  Evapora- 
tion basins  are  beginning  to  be  used  but  salt  and 
trace  element  build-up  in  these  disposal  systems 
may  make  them  only  an  interim  or  temporary 
solution.  Eventually  the  salt  must  be  transported 
and  discharged  to  an  acceptable  disposal  site.  His- 
torically, this  has  been  the  ocean.  The  amount  of 
salt  discharged  to  the  ocean  each  year  by  drainage 
systems  is  not  likely  to  exceed  that  which  would 
normally  be  discharged  by  the  natural  river  sys- 
tems which  are  providing  the  irrigation  supply 
water.  (Vernoyy-PTT) 
W89-05152 


3F.  Conservation  In  Agriculture 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  KENDRICK  RECLA- 
MATION PROJECT  AREA,  WYOMING,  1986- 
87, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04899 


ACID  SULFATE  SOILS  OF  THE  MANGROVE 
SWAMPS  OF  RIVERS  STATE,  NIGERIA, 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Faculty  of  Agriculture. 
E.  M.  Ossom,  N.  O.  Isirimah,  A.  G.  Ojanuga,  and 
C.  L.  Rhykerd" 

Proceedings  of  the  Indiana  Academy  of  Science 
PIACAP,  Vol.  96,  p  483-487,  1986.  3  tab,  15  ref. 

Descriptors:  *Wetlands,  *Soil  analysis,  *Mangrove 
swamps,  *Nigeria,  *Acidic  soils,  *Soil. properties, 
*Swamps,  "Land  reclamation,  Sulfates,  Brackish 
water,  Saline  water,  Water-holding  capacity. 

Soils  of  tidal  brackish-water  swamps  and  salt-water 
tidal  mangrove  swamps  in  Nigeria  were  investigat- 
ed. The  sites  included  mangrove  swamps  of  Brass 
and  Degema  in  the  Niger  Delta  and  were  analyzed 
for  soil  morphology,  water  holding  capacity,  soil 
pH,  macronutrient  and  other  nutrient  status,  and 
agricultural  implications.  It  was  observed  that  in 
both  the  tidal  brackish-water  and  tidal  salt-water 
mangrove  swamps,  the  soils  were  fibrous,  spongy 
peats  undergoing  different  stages  of  development. 
They  were  also  composed  of  soft,  mangrove  fibers 
easily  destroyed  by  rubbing  between  the  thumb 
and  forefinger.  The  peats  were  sandy  clay  loam  in 
texture.  The  water  saturation  varied  from  36  to 
70%  and  was  related  to  the  total  organic  matter 
content  of  the  soils.  In  the  wet  state,  soil  pH  was 
between  4.7  and  7.0  but  on  drying  soil  pH  dropped 
drastically  to  less  than  4.0  in  most  soils.  Total  N 
was  relatively  higher  than  in  the  non-organic  or 
well-drained  soils  of  the  same  environment.  The 
range  of  0.06  to  0.71%  indicated  the  high  N  sup- 
plying potential  of  the  mangrove  swamp  soils. 
Available  P  was  quite  low,  in  the  range  of  1.6  to 
3.4  ppm.  Water  soluble  Mg  was  the  highest  (101 
ppm)  among  the  macronutrients  while  P  was  the 
lowest  (9  ppm).  About  19%  sulfur  was  detected  in 
these  soils.  The  concentration  of  water-soluble  and 
exchangeable  cations  was  in  the  order  of  Fe  >  Si 
>  Al  >  Mn.  Despite  the  high  levels  of  toxic  ions 
and  high  potential  acidity  in  the  mangrove  swamp 
soils,  their  high  water  holding  capacity,  nutrient 
levels  and  organic  matter  contents  suggest  that 
these  soils  can  be  used  for  agricultural,  forestry 
and  fishery  purposes  if  increased  classification  and 
characterization  work  and  massive  investments  are 
made  for  land  reclamation  and  soil  amendments, 
using  improved  planting  ^material  including  adapt- 
ive species.  (Miller-PTT) ' 
W89-05007 


MINERAL  COMPOSITION  OF  AZOLLA  PIN- 
NATA  IN  RELATION  TO  COMPOSITION  OF 
FLOODWATERS  IN  BANGLADESH, 


Durham  Univ.  (England).  Dept.  of  Botany. 
J.  A.  Rother,  and  B.  A.  Whitton. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  113, 
No.  3,  p  371-380,  September  1988.  1  fig,  5  tab,  22 
ref.  Overseas  Development  Administration  Con- 
tracts R3630  and  R3983,  Commission  of  the  Euro- 
pean Communities  Contract  TSD-A.207. 

Descriptors:  *Rice,  *Azolla,  *Minerals,  *Floodwa- 
ter,  *Bangladesh,  Sodium,  Potassium,  Magnesium, 
Calcium,  Manganese,  Iron,  Zinc,  Nitrogen,  Phos- 
phorus. 

The  mineral  composition  of  Azolla  pinnata  was 
measured  for  populations  from  7  different  deepwa- 
ter  rice  locations,  including  repeat  samples  from 
two  of  them.  The  mean  composition  (microg/g) 
for  populations  near  the  time  of  the  flood  peak 
was:  Na,  4292;  K,  30,120;  Mg,  4042;  Ca,  5978;  Mn, 
490;  Fe,  1088;  Zn,  78.8;  N,  42,290;  P,  2383;  the 
range  of  values  for  N,  expressed  as  a  percentage  of 
the  mean,  was  much  less  (91-108%)  than  for  any 
other  element.  No  significant  relationship  was 
found  between  the  concentration  of  the  element  in 
the  plant  and  that  in  the  ambient  water  on  any 
particular  sampling  occasion.  Although  these  deep- 
water  rice  fields  have  lower  concentrations  of  most 
ions  than  the  environmental  concentrations  report- 
ed in  most  other  studies  of  Azolla,  the  composition 
of  the  plants  appears  quite  similar;  possible  differ- 
ences are  higher  K  and  lower  Fe  and  Zn  contents. 
The  field  populations  with  the  lowest  P  content 
had  red  leaves  (due  to  anthocyanin),  but  laboratory 
populations  with  much  lower  P  contents  had  only 
very  slight  red  pigmentation.  The  low  population 
densities  in  the  deepwater  rice  fields  probably 
result  from  a  combination  of  low  ambient  P,  rela- 
tively high  temperatures  and  wind  action  leading 
to  plants  being  trapped  in  the  more  shaded  parts  of 
the  fields.  It  is  suggested  that  deliberate  enhance- 
ment of  populations  towards  the  end  of  the  flood 
season  should  be  tested  as  a  means  of  increasing 
the  N  content  of  soils  after  the  water  has  gone. 
(Author's  abstract) 
W89-05025 


EFFECTS   OF   DRAINAGE   ON    CROPS   AND 
FARM  MANAGEMENT, 

Institute   for   Land   and   Water   Management   Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  4C. 
W89-05107 


EFFECT  OF  WATERTABLE  DEPTH  AND  WA- 
TERLOGGING ON  CROP  YIELD, 

Bologna   Univ.    (Italy).    Inst,   of  Agronomy   and 

Field  Crops. 

L.  Cavazza,  and  P.  Rossi  Pisa. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  29-34,  August  1988.  5  fig,  1  tab,  5  ref. 

Descriptors:  *Groundwater  level,  *Water  table, 
'Waterlogging,  "Crop  yield,  *Agricultural  hydrol- 
ogy, *Soil-water-plant  relationships,  Soil  water 
table,  Wheat,  Water  table  fluctuations,  Drainage 
ditches. 

Wheat  was  grown  on  a  plot  with  an  artificial  slope 
of  10%,  the  difference  between  top  and  bottom 
being  2.5  m.  The  lowest  part  corresponded  with 
the  bottom  of  a  drainage  ditch.  The  watertable 
depth  varied  along  the  slope;  it  was  always  near 
zero  at  the  bottom.  Near  the  top,  groundwater 
depth,  although  variable  in  summer,  ranged  around 
1.5  m.  Grain  yield  was  affected  by  watertable 
depth  and  waterlogging  duration.  The  maximum 
was  reached  at  an  average  depth  125  cm,  and  at 
deeper  water  levels  it  declined  slightly  due  to 
shortage  of  water.  When  the  average  watertable 
depth  throughout  the  season  was  12  cm,  the  yield 
was  only  25%  of  this  maximum  and  it  reached 
82%  at  an  average  depth  of  25  cm.  The  sum  of 
exceedances  in  winter  (SEW)  is  the  number  of 
days  that  the  target  level  is  exceeded,  multiplied  by 
the  magnitude  of  exceedance  in  cm.  When  the 
SEW  index  was  calculated  with  threshold  values 
ranging  from  0  to  80  cm,  the  yield  response  curves 
fell  sharply  above  a  critical  value  for  SEW  that 
depends  on  the  threshold  chosen.  At  slightly 
higher  values  total  yield  loss  occurred.  With  low 
threshold  values  the  response  curves  drop  rapidly 


at  first,  and  then  flex;  with  high  thresholds  these 
curves  initially  remain  horizontal  and  then  bend 
gradually  downward.  The  40-cm  threshold  gives  a 
practically  linear  response,  from  100%  to  66%  of 
yield;  thereafter  yield  collapses.  (Author's  abstract) 
W89-05109 


EFFECT  OF  WATERTABLE  ON  YIELD  AND 
ROOT  DEPTH  OF  WINTER  WHEAT  IN  THE 
FRENCH  WEST  CENTRAL  ATLANTIC 
MARSHLANDS, 

Institut  National  de  la  Recherche  Agronomique, 

Paris  (France). 

Y.  Pons. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  35-42,  August  1988.  4  tab,  4  fig,  16 

ref. 

Descriptors:  *Water  table,  *Crop  yield,  "Root  de- 
velopment, *Wheat,  *Agricultural  hydrology, 
*Marshes,  *France,  Soil  water  table,  Root  zone, 
Agricultural  hydrology,  Soil-water-plant  relation- 
ships, Nitrogen,  Plant  growth. 

The  watertable  in  winter  depends  on  the  field 
drainage  system  and  the  structural  stability  of  the 
soils.  The  yield  of  winter  wheat  and  the  nitrogen 
supply  of  the  soil  are  positively  correlated  with  a 
lower  watertable.  Therefore,  the  mean  watertable 
in  winter  is  a  good  environmental  indicator  for  the 
yield  potentialities.  For  the  explanation  of  yield 
variations,  the  depth  of  the  root  system  was  ob- 
served at  the  start  of  stem  elongation  and  the 
anthesis.  At  the  start  of  stem  elongation,  the  root 
depth  (E  sub  i)  increases  with  a  lower  watertable 
in  winter  (r  =  0.931).  The  root  depth  after  anthesis 
(E  sub  f)  depends  on  the  root  depth  at  stem  elonga- 
tion (E  sub  i)  and  on  the  climatic  balance  R  (rain- 
fall) minus  ET  (evapotranspiration)  between  these 
two  stages.  For  R  >  ET,  R  =  ET  and  R  <  ET, 
root  growth  (dE  =  E  sub  f  minus  E  sub  i)  is 
respectively  almost  zero,  decreases  with  increasing 
E  sub  i  ('growth  of  roots  making  up  for  lost  time') 
or  increases  with  increasing  E  sub  i  ('homothetic 
growth').  The  root  depth  studies  explain  the  rela- 
tion between  the  pedoclimatic  and  environmental 
conditions  and  the  yield  of  winter  wheat.  (Au- 
thor's abstract) 
W89-05110 


DRAINAGE  BENEFITS:  WATERTABLE  CON- 
TROL, WORKABILITY   AND  CROP  YIELDS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-05111 


DRAINAGE  AND  CROP  PRODUCTION 
SYSTEM  ON  INTENSIVE  DAIRY  FARMS  IN 
WESTERN  FRANCE, 

Centre    National    du    Machinisme    Agricole,    du 

Genie   Rural,   des   Eaux   et   des   Forets,   Antony 

(France). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05113 


EFFECT  OF  SWELLING  AND  SHRINKAGE 
ON  THE  CALCULATION  OF  WATER  BAL- 
ANCE AND  WATER  TRANSPORT  IN  CLAY 
SOILS, 

Institute  for   Land   and  Water   Management   Re- 
search, Wageningen  (Netherlands). 
For   primary   bibliographic   entry   see   Field   2G. 

W89-05125 


WATER  CONSERVATION, 

Agricultural     Research     Service,     Phoenix,    AZ. 

Water  Conservation  Lab. 

H.  Bouwer. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  233-241,  August  1988. 

Descriptors:  'Irrigation  practices,  *  Water  yield 
improvement,  'Irrigation  effects,  *Water  Conser- 
vation, *Water  management,  Evaporation  control, 
Evapotranspiration      control,      Cloud      seeding, 
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Groundwater  recharge,  Water  reuse,  Drought, 
Water  quality  control. 

Water  conservation  is  the  minimization  of  the 
transfer  of  water  to  a  place  or  condition  which 
diminishes  its  usefulness  for  the  intended  user. 
Water  conservation  can  be  achieved  by  reducing 
evaporation,  transpiration,  and  quality  degrada- 
tion; and  by  cloud  seeding,  enhancing  groundwater 
recharge,  and  treating  and  reusing  sewage  or  other 
contaminated  water.  Evaporation  can  be  mini- 
mized by  irrigation  efficiency  and  scheduling,  al- 
tering cropping  patterns,  and  using  antitranspir- 
ants.  In  water-short  areas,  there  usually  is  no  single 
solution  for  solving  problems  of  inadequate  water 
supplies.  Rather,  a  broad  approach  is  needed, 
saving  water,  using  water  more  efficiently,  and 
reusing  water  wherever  possible.  Arid  and  semi- 
arid  regions  often  have  widely  fluctuating  seasonal 
or  annual  rainfall.  The  best  time  to  prepare  for 
droughts  is  during  wet  periods.  (Author's  abstract) 
W89-05129 


WATER  HARVESTING  STRATEGIES  IN  THE 
SEMIARID  CLIMATE  OF  SOUTHEASTERN 
SPAIN, 

Instituto    Nacional    de    Investigaciones    Agranas, 

Cordoba  (Spain). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05131 


PROSPECTS  OF  SOIL  MOISTURE  CONSER- 
VATION BY  FALLOWING  IN  AREAS  OF 
MEDIUM  AGRICULTURAL  POTENTIAL  IN 
SMALLHOLDER  FARMING, 

National  Agricultural  Labs.,  Nairobi  (Kenya). 

C.  M.  Njihia. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  265-275,  August  1988.  5  fig,  5  tab,  8 

ref. 

Descriptors:  *Soil  water,  *Soil  moisture  retention, 
♦Fallowing,  "Kenya,  *Semiarid  climates,  ♦Agricul- 
tural hydrology,  Soil-water-plant  relationships. 
Farming,  Dry  farming,  Crop  yield. 

The  medium  agricultural  potential  areas  are  char- 
acterized by  low  and  unreliable  rainfall  with  a 
drought  period  of  variable  length  between  the 
rainy  seasons.  Rainfall  is  frequently  inadequate  re- 
sulting in  crop  failure  in  some  years  underlining 
the  importance  of  soil  moisture  conservation  as  a 
means  of  ensuring  a  crop.  These  medium  potential 
areas  are  located  largely  north  and  south  of  the 
equatorial  belt.  In  Kenya  research  has  shown  bene- 
fits of  a  clean  fallow  on  moisture  conservation  and 
increased  yields.  However,  efficiency  of  moisture 
storage  was  low  resulting  in  substantial  water  loss 
in  the  top  60  cm,  below  which  soil  moisture  was  at 
about  1  bar  suction.  In  another  study  benefits  of  a 
clean  fallow  soon  after  wheat  harvest  proved  bene- 
ficial by  conserving  soil  moisture  and  increasing 
wheat  yields  of  the  next  crop.  Despite  the  ineffi- 
ciency of  soil  moisture  storage  the  benefits  of 
fallowing  on  yields  are  evident  as  moisture  is  the 
main  determinant  of  yield  in  each  season,  but  the 
farmers  have  been  reluctant  to  adopt  the  practice. 
The  reasons  for  this  may  be  economic.  The  amount 
of  water  lost  through  evaporation  from  the  clean 
fallow  is  sufficient  to  produce  a  short-season,  low 
water  demanding  crop.  The  crop  should  preferably 
be  shallow  rooted  to  exploit  moisture  in  the  top  40- 
60  cm  that  is  lost  even  under  clean  fallow  condi- 
tions. A  thus-cropped  fallow  would  be  an  attrac- 
tive alternative  to  a  clean  fallow,  particularly  to 
small  scale  farmers.  (Author's  abstract) 
W89-05132 


EFFECT  OF  WATER  CONSERVATION  ON 
THE  YIELD  OF  UPLAND  CROPS  IN  THE 
HUMID  TROPICS, 

Ghent  Rijksuniversiteit  (Belgium).   Dept.   of  Soil 

Physics. 

H.  Verplancke,  G.  Maesschalck,  and  M   De  Boodt. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No    1-4,  p  277-286,  August  1988.  5  tab,  8  ref. 

Descriptors:  •Mulching,  'Tropical  regions,  *Soil 
moisture  retention,  'Soil-water-plant  relationships, 
•Crop  yield,  •Water  use  efficiency,  Soil  water, 
Agricultural   hydrology,   Malaysia,   Dry   farming. 


The  high  variability  of  the  rainfall  in  the  humid 
tropics,  with  consequential  excess  or  deficit  of  soil 
water  determines  the  cropping  patterns.  It  is  also  a 
major  factor  limiting  the  level  or  productivity  of 
annual  food  crops.  Experiments  were  performed  in 
Malaysia  aimed  at  a  more  intensive  food  crop 
production  system  not  leading  to  increased  ero- 
sion Investigated  was  the  effect  of  mulching  on 
water  use,  water  use  efficiency  and  yield  for  vari- 
ous annual  crops.  Water  balance  experiments  utiliz- 
ing the  internal  drainage  method  were  used  to 
measure  accurate  values  of  unsaturated  hydraulic- 
conductivity  to  determine  soil  water  fluxes.  Aver- 
age water  consumption  over  the  entire  growing 
periods  was  found  to  be  3.01,  3.61,  2.96  and  4.05 
mm/day  for  maize,  mungbean,  cowpea  and  chili 
respectively.  The  beneficial  effect  of  mulching  was 
proven  in  all  the  experiments.  Rates  of  the  three 
tons/ha  are  recommended  as  they  improve  the 
yield  of  all  crops  tested  and  increase  their  water 
use  efficiency  by  as  much  as  90%.  (Author's  ab- 
stract) 
W89-05133 


PREDICTION  OF  IRRIGATION  SCHEDULING 
WITH  THE  NUMERICAL  MODEL  SWATRE, 

Institute   for   Land   and   Water  Management   Re- 
search, Wageningen  (Netherlands). 
J.  G.  Kesseling,  and  B.  J.  van  den  Broek. 
Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  299-306,  August  1988.  6  fig,  10  ref. 

Descriptors:  *Model  studies,  'Irrigation  efficiency, 
♦Mathematical  models,  •Agricultural  hydrology, 
♦Irrigation  requirements,  Hydrologic  models,  Hy- 
drologic  budget,  Farm  management. 

The  high  intensity  rate  in  agriculture  and  horticul- 
ture causes  the  need  to  re-evaluate  irrigation  prac- 
tices. The  present  rate  at  which  farmers  irrigate 
may  not  yield  the  highest  possible  efficiency.  In 
this  paper  we  describe  how  the  numerical  model 
SWATRE  (Soil-Water-Actual-Transpiration-Ex- 
tended) can  be  used  to  predict  the  time  of  irriga- 
tion. This  prediction  is  based  on  the  assumption 
that  the  meteorological  conditions  do  not  change 
over  the  next  5  days.  At  the  end  of  this  5-day 
forecasting  period  the  predicted  results  are  adjust- 
ed with  the  actual  meteorological  data.  Data  used 
to  simulate  the  water  balance  are  soil  physical  data, 
daily  values  of  reference  evapotranspiration  and 
precipitation  and  weekly  values  of  soil  cover,  root- 
ing depth  and  groundwater  level.  Results  indicate 
that  with  correctly  measured  and  applied  data  the 
model  may  be  a  useful  tool  in  current  research  to 
obtain  better  irrigation  scheduling.  (Author's  ab- 
stract) 
W89-05135 


INFLUENCE  OF  SUB-SOIL  ON  THE  MOIS- 
TURE REGIME  IN  IRRIGATED  FIELDS, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-05136 


analytical  models  are  not  ideal  for  verifying  the 
influence  of  existing  wells  on  stream  depletion,  but 
they  are  suitable  as  a  prognostic  tool  for  estimating 
the  influence  of  new  wells  on  stream  flow  deple- 
tion. Findings  also  show  that  the  Theis-Jenkins 
model  which  neglects  resistances  near  the  stream 
often  overestimates  the  stream  flow  depletion 
(Author's  abstract) 
W89-05140 


IMPORTANCE  OF  HYDROLOGICAL  RE- 
SEARCH IN  DESIGNING  RURAL  WATER 
MANAGEMENT  SYSTEMS  AS  PART  OF  LAND 
DEVELOPMENT  PROJECTS  IN  THE  NETH- 
ERLANDS, 

Institute  for   Land  and   Water   Management   Re- 
search, Wageningen  (Netherlands). 
H.  Prak. 

Agricultural  Water  Management  AWMADF.  Vol. 
14,  No.  1-4,  p  365-375,  August  1988.  6  fig,  16  ref. 

Descriptors:  ♦Agricultural  hydrology,  'Hydrolo- 
gy, 'Water  management,  'Rural  areas,  'Land  de- 
velopment, 'Water  resources  development,  'The 
Netherlands,  Research  Priorities,  Water  quality 
management,  Management  planning,  Drainage, 
Groundwater  management. 

In  the  past,  land  consolidation  projects  in  the 
Netherlands  were  designed  almost  exclusively  to 
increase  crop  yields  and  farm  income.  Also  the 
improvement  of  the  water  management  system 
served  agricultural  purposes.  Hydrological  re- 
search, therefore,  was  directed  to  find  optimal 
agro-hydrological  conditions  The  results  were 
translated  into  criteria  for  hydrological  variables 
(like  groundwater  and  surface  water  levels,  dis- 
charge coefficients)  and  design  rules  for  subsurface 
drainage  systems.  Initially  the  need  to  reduce  ex- 
cessive wetness  was  emphasized,  later  yield  reduc- 
tion due  to  water  shortages  in  summer  also  became 
important.  Lately  the  land  consolidation  projects 
have  been  renamed  as  'land  development  projects'. 
This  is  a  result  of  recent  developments  in  the  rural 
areas,  where  aspects  of  nature  conservation  and 
outdoor  recreation  have  become  important  items. 
Because  water  management  measures  in  favor  of 
one  function  often  interfere  with  another,  fixed 
design  rules  are  no  longer  sufficient.  The  hydrolo- 
gical consequences  for  different  interests  have  to 
be  known  beforehand.  For  the  calculations  of 
groundwater  flow,  analytical  solutions  are  being 
replaced  by  numerical  methods  in  order  to  cope 
with  increasingly  complex  situations.  Aspects  of 
water  quality  are  becoming  more  important.  In 
addition  to  analyses  of  water  samples,  attention  is 
paid  to  flow  paths  and  stream  velocities  of  ground- 
water, which  give  insight  into  the  relation  between 
quality  and  quantity.  In  this  work,  a  close  coopera- 
tion with  agronomists  and  biologists  has  been  es- 
tablished. A  review  is  given  of  the  hydrological 
models  used  for  this  purpose,  at  present  and  in  the 
near  future.  (Author's  abstract) 
W89-05142 


IRRIGATION,  GROUNDWATER  ABSTRAC- 
TION AND  STREAM  FLOW  DEPLETION, 

Danish  Land  Development  Service,  Viborg.  Re- 
search Dept. 
H.  Madsen. 

Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  345-354,  August  1988.  9  fig,  6  ref. 

Descriptors:  'Groundwater  irrigation,  'Agricul- 
tural hydrology,  'Streamflow  depletion,  'Surface- 
groundwater  relations,  ♦Hydrologic  models,  Statis- 
tical analysis,  Model  testing,  Irrigation,  Theis-Jen- 
kins model,  Aquatic  habitats. 

In  Denmark,  permission  to  abstract  groundwater 
for  field  irrigation  can  be  denied  in  case  of  a 
potential  risk  of  reducing  the  streamflow  below  the 
recommended  minimum.  Reduction  in  stream  flow 
is  unacceptable  as  it  creates  an  unsuitable  habitat 
for  such  fish  as  salmon.  Analytical,  statistical  and 
numerical  models  have  been  tested  for  inestigating 
streamflow  depletion  and  the  results  are  compared 
with  the  actual  streamflow  depletion  measured  for 
3  small  streams  in  western  Jutland.  In  general,  the 


OPERATIONAL  ASPECTS  OF  SURFACE 
WATER  MANAGEMENT  IN  RELATION  TO 
THE  HYDROLOGY  OF  AGRICULTURAL 
AREAS  AND  NATURE  RESERVES, 

Institute   for   Land  and  Water   Management   Re- 
search, Wageningen  (Netherlands). 
P.  J.  T.  van  Bakel. 

Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  377-387,  August  1988.  5  fig,  3  tab,  6 
ref. 

Descriptors:  ♦Agricultural  hydrology,  'Hydrolo- 
gy, 'Water  management,  'The  Netherlands,  'Re- 
gional planning,  'Hydrologic  models,  Parks,  Simu- 
lation analysis,  Soil  water  table,  Groundwater 
level,  Adminstrative  agencies. 

In  the  Netherlands,  water  boards  are  responsible 
for  the  surface  water  management.  They  try  to 
fulfill  mainly  the  agricultural  demands  by  improv- 
ing the  drainage  conditie.ns  in  wet  periods  (by 
lowering  the  surface  watqr  levels)  and  sometimes 
by  raising  the  surface  water  levels  in  dry  periods 
during  the  growing  season.  This  type  of  operation 
is  based  on  practical  experience.  A  more  systemat- 
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ic  approach  is  presented  that  .yields  better  results. 
This  approach  prescribes  the  way  to  react  upon 
changes  in  groundwater  levels  and  soil  water 
status.  Nature  reserves  are  influenced  by  the  oper- 
ation of  the  surface  water  system  in  neighboring 
agricultural  areas.  The  possible  mutual  influence  is 
illustrated  with  an  integrated  model  for  the  region- 
al groundwater  flow,  the  flow  of  water  in  the 
unsaturated  zone  and  the  surface  water  system.  On 
basis  of  the  results  of  three  case  studies,  it  is 
concluded  that  surface  water  management  is  an 
effective  means  to  improve  the  hydrological  condi- 
tions in  both  agricultural  areas  and  nature  reserves. 
To  realize  this  improvement  a  systematic  approach 
using  simulation  models  is  very  helpful.  (Author's 
abstract) 
W89-05143 


HYDROLOGICAL  RESEARCH  AND  THE 
DESIGN  OF  A  WATER  MANAGEMENT 
SYSTEM  FOR  A  PEATLAND  AREA  WITH  AG- 
RICULTURE AND  NATURE  IN  THE  LAND 
CONSOLIDATION  PROJECT:  ECHTENER 
AND  GROOTE  VEENPOLDER, 
Institute  for  Land  and  Water  Management  Re- 
search, Wageningen  (Netherlands). 
J.  M.  L.  Jansen. 

Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  389-397,  August  1988.  6  fig,  1  tab,  5 
ref. 

Descriptors:  "Hydrology,  "Agricultural  hydrolo- 
gy, 'Drainage,  *Water  management,  "Land  devel- 
opment, *Peat  soils,  *The  Netherlands,  "Ground- 
water flow,  Management  planning,  Case  studies, 
Hydrological  regime,  Hydrologic  models. 

The  national  land  consolidation  policy  for  low 
lying  peatland  areas  in  the  Netherlands  aims  at 
agricultural  development  as  well  as  the  develop- 
ment of  natural  values.  Because  both  forms  of  land 
use  strongly  depend  on  hydrological  conditions, 
the  design  of  the  water  management  system  re- 
quires hydrological  research  that  includes  both 
water  quantity  and  water  quality  aspects.  The 
paper  describes  a  case  study  of  the  Rottige  Meente, 
a  part  of  the  land  consolidation  project  Echtener 
and  Groote  Veenpolder,  which  covers  about  7700 
ha  in  the  North  of  the  Netherlands.  A  quantitative 
description  is  given  of  the  hydrological  regime  and 
its  relation  to  water  quality,  based  on  field  invento- 
ries and  STATRECT,  a  numerical  simulation 
model  for  groundwater  flow.  It  is  shown  how  this 
knowledge  was  used  in  the  formulation  of  the 
potentials  of  the  area  with  regard  to  nature  devel- 
opment. The  changes  in  the  water  balance  that 
were  caused  by  the  reclamation  of  the  low  lying 
North  East  Polder,  west  of  the  project  area,  ap- 
peared to  be  of  decisive  importance.  (Author's 
abstract) 
W89-05144 


FORECASTING  THE  SUITABILITY  OF 
PUMPED  GROUNDWATER  FOR  IRRIGA- 
TION IN  THE  NILE  VALLEY, 

Iwaco  B.V.,  Rotterdam  (Netherlands). 
A.  B.  M.  Lennaerts,  F.  A.  R.  Attia,  and  S.  J.  de 
Jong- 
Agricultural  Water  Management  AWMADF,  Vol 
14,  No.  1-4,  p  525-535,  August  1988.  4  fig,  4  tab,  9 
ref. 

Descriptors:  "Groundwater  irrigation,  "Egypt, 
"Nile  valley,  "Irrigation,  Water  table,  Salinity, 
Water  quality,  Feasibility  studies,  Hydrologic 
models,  Evapotranspiration,  Calcium,  Nitrates, 
Sulfates,  Sodium,  Forecasting. 

Both  the  quantitative  and  qualitative  environmen- 
tal side  effects  were  taken  into  account  in  a  techni- 
cal and  economic  feasibility  study  of  groundwater 
pumping  strategies  in  Minya  pilot  area,  Egypt.  The 
major  qualitative  environmental  side  effect  is  relat- 
ed to  the  groundwater  quality  itself.  The  pumping 
of  groundwater  and  the  subsequent  use  as  irriga- 
tion water  will  cause  changes  in  the  groundwater 
quality  in  space  and  time.  The  major  change  in 
chemical  composition  of  the  irrigation  water 
occurs  in  the  soil  due  to  concentration  of  salts  by 
evapotranspiration.  The  main  reactions  are  calcite 
precipitation,  cation  exchange,  weathering  of  clay 


minerals  and  reduction  of  sulfates  and  nitrates.  A 
forecast  of  the  water  quality  is  made  with  hydro- 
chemical  models  including  the  solute  transport 
package  STIWACO.  Calculations  show  that  in  a 
100-year  period  following  the  start  of  pumping,  the 
total  dissolved  solids  and  the  sodium  adsorption 
ratio  of  the  pumped  groundwater  increases  from 
530  to  about  700  ppm,  and  from  4  to  6  respective- 
ly. The  suitability  for  irrigation  of  the  pumped 
groundwater  is  evaluated  with  recent  FAO  guide- 
lines. According  to  these  guidelines,  no  water  qual- 
ity problems  are  expected  when  groundwater  is 
used  for  irrigation.  (Author's  abstract) 
W89-05154 


WATER  TABLE  CONTROL,  REUSE  AND  DIS- 
POSAL OF  DRAINAGE  WATER  IN  HARYANA, 

Euroconsult,  Arnhem  (Netherlands). 

J.  H.  Boumans,  J.  W.  van  Hoorn,  G.  P.  Kruseman, 

and  B.  S.  Tanwar. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  537-545,  August  1988.  3  fig,  1  tab,  1 

ref. 

Descriptors:  "Water  reuse,  "Drainage  water, 
"India,  "Water  table  rise,  "Irrigation,  "Drainage 
effects,  Saline  water,  Subsurface  drainage,  Brack- 
ish water,  Drainage,  Feasibility  studies. 

In  the  state  of  Haryana  in  northwestern  India,  the 
water  table  in  a  large  area  underlain  by  brackish 
and  saline  groundwater  is  rising,  owing  to  percola- 
tion losses  from  irrigation.  A  study  was  made  of 
the  water  table  rise  to  be  expected  in  the  future,  its 
agroeconomic  consequences  and  the  technical  so- 
lutions for  water  table  control,  including  reuse  and 
disposal  of  drainage  water.  To  minimize  the  salt 
load  caused  by  the  drainage  water,  the  water  table 
should  be  controlled  by  horizontal  subsurface 
drains  or  by  shallow,  vertical,  skimming  wells. 
Although  brackish  and  saline  water  can  be  used  for 
salt  extraction  and  for  fish  culture  as  well  as  for 
irrigation,  the  use  of  saline  groundwater  for  salt 
production  and  for  fish  culture  is  very  limited. 
Since  the  recycling  of  brackish  and  saline  drainage 
water  within  the  irrigated  area  will  ultimately  lead 
to  an  increase  in  salt  concentration  of  the  irrigation 
water  and  the  soil,  disposal  by  an  outfall  drain  to 
the  sea  was  considered  as  a  long-term  solution.  A 
feasibility  study  to  evacuate  12.5  cu  m/s  required  a 
450-km  outfall  drain  to  the  Luni  river.  The  water 
would  have  to  be  lifted  about  100  m  over  moun- 
tains by  pumping  resulting  in  a  high  cost/ha.  How- 
ever, as  agricultural  production  and  land  value 
rise,  this  solution  may  prove  to  be  economically 
feasible  in  the  future.  (Vernooy-PTT) 
W89-05155 


INDEX  FOR  MEASURING  THE  PERFORM- 
ANCE OF  IRRIGATION  MANAGEMENT  SYS- 
TEMS WITH  AN  APPLICATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
D.  Seckler,  R.  K.  Sampath,  and  S.  K.  Raheja. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
4,  p  855-860,  August  1988.  1  tab,  11  ref. 

Descriptors:  "Irrigation,  "Irrigation  efficiency, 
"Performance  evaluation,  "Water  management, 
"Theil  index,  "Agricultural  hydrology,  India,  Irri- 
gation water,  Farming,  Agriculture,  Evaluations. 

The  Theil  Index  is  a  statistically  valid  index  for 
measuring  the  performance  of  irrigation  systems  is 
presented.  The  index  was  applied  to  a  sample  of  39 
farms  on  a  watercourse  under  the  warabandi 
system  of  irrigation  management  in  India,  which  is 
based  on  fixed  rotations  of  water  delivery  between 
areas  and  farms.  It  was  found  that  while  the  farm- 
ers in  fact  irrigated  almost  exactly  the  total  amount 
of  irrigated  area  as  designed,  inter-farm  variations 
were  considerable.  The  index  shows  that  the 
degree  of  error  of  managerial  effectiveness  of  irri- 
gation on  this  watercourse  is  20%.  Therefore  it  is 
concluded  that  the  system  is  performing  at  80% 
effectiveness.  The  index  not  only  measures  the 
performance  of  a  given  system  but  it  can  also 
provide  a  consistent  means  of  comparing  the  per- 
formance of  different  systems  as  long  as  the  sys- 
tems have  explicit  and  quantifiable  objective  func- 
tions. (Freemann-PTT) 
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OPTIMIZING  THE  RETURN  FROM  A 
JOJOBA  PLANTATION  UNDER  SCARCE 
DATA  CONDITIONS, 

Dead  Sea  Works,  Beersheba  (Israel). 

D.  Wisniak.  and  G.  Oron. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No 

4,  p  879-886,  August   1988.  4  fig,  2  tab,   12  ref. 

Descriptors:  "Water  requirements,  "Irrigation  re- 
quirements, "Optimization,  "Agriculture,  "Fertiliz- 
ers, "Profit,  "Optimal  yield,  "Computer  models, 
Jojoba,  Economic  aspects,  Input-output  analysis, 
Value,  Economic  yield. 

There  is  a  serious  shortage  of  yield  data  for  Jojoba 
(Simmondsia  chinensis)  from  mature  and  cultivated 
plantations  of  ten  years  or  older.  Thus,  the  optimal 
quantities  of  water  and  fertilizers  that  are  needed 
annually  by  a  Jojoba  plantation  to  achieve  maxi- 
mum profits  were  estimated  from  existing  planta- 
tions. A  computer  model  (IMSL  subroutine 
ZXMWD)  was  used  to  determine  a  Mitscherlich 
yield  function.  An  economic  profit  model  that 
incorporates  the  yield  function  was  then  designed 
to  maximize  the  profits.  According  to  the  net 
present  value  (NPV)  criterion,  the  maximum 
yearly  net  profit  is  about  $7800  per  ha,  which  is 
achieved  during  the  11th  growth  year.  The  com- 
puted cumulative  NPV  is  approximately  $21,000 
per  ha  for  the  entire  15-yr  period.  Similar  profits 
were  calculated  when  the  model  was  tested  to 
examine  the  NPV  using  different  assumptions  with 
respect  to  varying  costs.  (Author's  abstract) 
W89-05279 


IRRIGATION  MANAGEMENT  PROJECT 
START-UP  WORKSHOP  IN  NEPAL,  SEPTEM- 
BER 2  TO  5,  1986, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
J.  J.  Pettit. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  196,  October  1986.  72p,  1  fig,  1  tab,  6 
append.  AID  Contract  5942-C-O0-4085-0O,  Project 
936-5942. 

Descriptors:  "Irrigation  practices,  "Management 
planning,  "Nepal,  "Developing  countries,  Irriga- 
tion, Water  management,  Water  use,  Irrigation 
programs,  Irrigation  districts. 

The  Water  and  Sanitation  for  Health  (WASH) 
Project  assisted  USAID/Nepal  in  planning  and 
implementing  a  project  start-up  workshop  for  the 
new  Irrigation  Management  Project  (IMP).  The 
primary  goal  of  the  project  is  to  increase  the 
capability  of  the  Department  of  Irrigation,  Hydrol- 
ogy, and  Meteorolgy  (DIHM)  for  managing  gov- 
ernment-operated irrigation  systems.  The  work- 
shop resulted  in  a  series  of  general  and  specific 
outcomes,  which  include:  better  understanding  of 
the  background  and  reasons  for  IMP;  clarity  con- 
cerning roles  and  responsibilities;  agreement  on 
project  management  issues  among  DIHM, 
USAID,  and  the  contractor  team;  agreement  on  a 
series  of  critical  project  issues,  such  as  staffing 
requirements  during  startup  and  integration  of  the 
technical  and  institutional  development  aspects; 
work  plans  for  the  various  areas  of  the  project, 
including  operations  and  maintenance,  water  users' 
associations,  the  irrigation  and  management  center, 
and  USAID  project  support  activities.  Recommen- 
dations includes  a  variety  of  suggestions  for  main- 
taining the  momentum  created  by  the  workshop. 
These  include  quarterly  reviews  of  project  man- 
agement: weekly  or  biweekly  meetings  for  the  first 
six  months;  yearly  planning  meetings,  such  as  this 
workshop;  and  use  of  various  communications 
mechanisms  to  keep  project  staff  apprised  of  plans, 
problems,  and  accomplishments.  (Lantz-PTT) 
W89-05377 


WATER  REQUIRED.  WATER  USED,  AND  PO- 
TENTIAL WATER  SOURCES  FOR  RICE  IRRI- 
GATION, NORTH  COAST  OF  PUERTO  RICO, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 
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A.  J.  Roman-Mas. 

Water-Resources    Investigations    Report    86-4334, 

1988.  35p,  15  fig,  11  tab,  19  ref. 

Descriptors:  'Irrigation,  *Water  use,  'Water  re- 
quirements, ♦Puerto  Rico,  Rice,  Water  resources 
development.  Agriculture,  Rainfall,  Seasonal  varia- 
tion, Aquifers,  Saline  water  intrusion. 

A  3-yr  investigation  was  conducted  to  determine 
the  water  required  and  used  (both  consumed  and 
applied)  for  irrigation  in  the  rice-growing  areas  of 
Vega  Baja,  Manati,  and  Arecibo  along  the  north 
coast.  In  addition,  the  investigation  evaluated  the 
water  resources  of  each  area  with  regard  to  the  full 
development  of  rice  farming  areas.  Based  on  ex- 
periments conducted  at  selected  test  farms,  water 
required  ranged   from   3.13   to   5.25   acre-ft/acre/ 
crop.  The  amount  of  water  required  varies  with 
the  wet  and  dry  seasons.  Rainfall  was  capable  of 
supplying  from  31  to  70%  of  the  water  required 
for  the  measured  crop  cycles.  Statistical  analyses 
demonstrated  that  as  much  as  95%  of  rainfall  is 
potentially  usable  for  rice  irrigation.  The  amount 
of  water  consumed  differed  from  the  quantity  re- 
quired at  selected  test  farms.  The  difference  be- 
tween the  amount  of  water  consumed  and  that 
required  was  due  to  unaccounted  losses  or  gains, 
seepage  to  and  from  the  irrigation  and  drainage 
canals,  and  lateral  leakage  through  levees.  Due  to 
poor  water-management  practices,  the  amount  of 
water  applied  to  the  farms  was  considerably  larger 
than  the  sum  of  the  water  requirement  and  the 
unaccounted  losses  or  gains.  Rivers  within  the  rice 
growing  areas  constitute  the  major  water  supply 
for  rice  irrigation.  Full  development  of  these  areas 
will  require  more  water  than  the  rivers  can  supply. 
Efficient  use  of  rainfall  can  significantly  reduce  the 
water    demand    from    streamflow.    The    resulting 
water  demand,  however,  would  still  be  in  excess  of 
the  amount  available  from  streamflow.  Ground- 
water development  in  the  area  is  limited  because  of 
seawater  intrusion  in  the  aquifers  underlying  the 
rice-growing    areas.    Capture   of  seepage   to   the 
aquifers  using  wells  located  near  streams,  artificial 
recharge,  and  development  of  the  deep  artesian 
system  can  provide  additional  water  for  rice  irriga- 
tion. (Author's  abstract) 
W89-05407 


achieve  the  overall  goal  of  farming  -  high  yields. 
The  soil  moisture  method  tested  by  INFORM  is 
designed  especially  for  use  of  fields  irrigated  by 
Hooding  all  or  part  of  field  surfaces  I  hese  fields 
constitute  about  three-quarters  of  the  West's  irri- 
gated acreage.  If  farmers  managing  these  fields 
adopted  the  soil-moisture  method  of  irrigation 
management,  then  soils  and  crops,  farmers  and 
non-farmers  alike  would  greatly  benefit.  (Lantz- 
PTT) 
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WATER  EROSION  IN  THE  DRYLAND  CROP- 
PING REGIONS  OF  AUSTRALIA:  5.  LAND 
AND  LAND  USE  DATA  FOR  A  RELATIVE  AS- 
SESSMENT OF  POTENTIAL  SOIL  MOVE- 
MENT IN  WESTERN  AUSTRALIA, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

For  primary  bibliographic  entry  see  Field  2J. 
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ECONOMIC   STUDY   FOR  THE   POTENTIAL 
FOR  WATER  MARKETS  IN  IDAHO, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics. 
For  primary  bibliographic  entry  see  Field  6B. 

W89-05777 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


WETLAND  CONSERVATION  IN  FINLAND, 

Ministry  of  the  Environment,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  2H. 
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WINNING  WITH  WATER:  SOIL-MOISTURE 
MONITORING  FOR  EFFICIENT  IRRIGA- 
TION, 

INFORM,  Inc.,  New  York. 

G.  Richardson,  and  P.  Mueller-Beilschmidt. 

INFORM,  Inc.,  New  York.  1988.  173p. 

Descriptors:  *Soil  moisture  meters,  *Soil  moisture 
monitoring,  *Soil  water  potential,  irrigation  effi- 
ciency, "Monitoring,  "Irrigation  practices,  Agri- 
culture, Crops,  Agricultural  hydrology,  Irrigation 
design,  Flood  irrigation. 

Overwatering  of  crops  adds  to  costly  problems  of 
yield  damage,  drainage  buildup,  salinity  and  pollu- 
tion of  groundwater  and   surface   streams.   Each 
field's  soil   types  and  conditions  are  unique  and 
pose  different  puzzles  of  irrigation  management.  In 
addition,    weather    and    water   supply    conditions 
change  each  year,  and  everything  farmers  do  to 
fields,  from  plowing  to  harvesting,  affects  and  is 
affected  by,  their  irrigation  practices.  The  method 
of  soil  moisture  monitoring  with  gypsum  blocks 
that  INFORM  has  demonstrated  since  1984  gives 
farmers  a  reliable  way  to  find  the  right  questions  to 
ask  about  their  irrigation  practices  on  each  field.  It 
shows  them  where  they  underwater  or  overwater 
field  sections  so  they  can  test  and  improve  their 
irrigation  practices  to  reduce  these  problems.   It 
enables  them  to  track  water  use  by  crops  between 
irrigations  and  plan  their  irrigation  schedules  effi- 
ciently.   By   observing   changes   in   soil    moisture 
levels,  farmers  can  learn  where  their  roots  are  deep 
and  active  or  where  they  are  shallow  and  cramped. 
This  soil  moisture  method  is  inexpensive,  easy  to 
learn  and  flexible.   Farmers  can  adapt  it  at  their 
own  pace  to  their  own  needs.  The  method  does 
not  add  a  new  set  of  tasks  to  a  farmer's  already 
long  list  of  field  responsibilities.   Rather  it  gives 
farmers  a  systematic  way  to  use  more  efficiently 
their  pumps,  pipelines,  hydrants,  ditches,  siphons, 
fertilizers,    pesticides,    labor    and    machinery    to 


MULTIOBJECTIVE  APPROACH  TO  WATER 
MANAGEMENT  SYSTEM  FOR  WETLANDS  IN 
BIEBRZA  RIVER  VALLEY:  CASE  STUDY, 

Institute    for    Land    Reclamation    and    Grassland 

Farming,  Raszyn  (Poland). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04692 


DITCH  CLEANING  AND  ADDITIONAL 
DITCHING  IN  PEATLAND  FORESTRY: 
EFFECT  ON  GROUND  WATER  LEVEL, 

Helsinki  Univ.  (Finland).  Dept.  of  Peatland  Forest- 
ry- 

J.  Paivanen,  and  E.  Ahti. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  184-189,  5  fig,  1  tab,  6  ref. 

Descriptors:  "Wetlands,  "Drainage  ditches,  "Peat 
bogs,  "Water  table  fluctuations,  "Forestry,  "Envi- 
ronmental effects,  Drainage  practices,  Finland, 
Hydrologic  budget,  Base  flow,  Runoff. 

Water  table  reactions  to  ditch  cleaning  and  addi- 
tional ditching  in  peatland  sites  earlier  drained  for 
forestry  are  reported.  On  the  average,  additional 
ditching  proved  to  be  slightly  more  effective  than 
ditch  cleaning.  In  this  respect,  however,  the  varia- 
tion between  the  10  field  experiments  examined 
was  considerable.  The  effects  of  the  two  treat- 
ments appeared  to  be  more  or  less  additive.  This 
can  be  explained  by  the  fact  that  the  two  treat- 
ments have  different  influences  on  the  water  bal- 
ance: ditch  cleaning,  or  making  the  ditches  deeper, 
increases  base  flow  occurring  deeper  in  the  profile, 
as  additional  ditching  tends  to  increase  the  peak 
flows  occurring  in  the  surface  peat  layers  immedi- 
ately after  rainfall  or  snowmelt.  As  a  whole,  the 
water  table  reactions  were  rather  limited.  This 
might  be  partly  because  experimental  sites  were 
chosen  in  which  the  stands  were  well  developed 


enough  to  maintain  favorable  moisture  conditions 
through  interception -and  transpiration  in  spite  of  a 
poor  ditch  network  The  differences  in  prelreat- 
ment  water  status  between  individual  plots  could 
not  be  fully  eliminated  by  using  a  calibration 
period  and  control  plot  design  (See  also  W89- 
04689)  (Author's  abstract) 
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PRELIMINARY  RESULTS  OF  A  MO!  I 
DRAINAGE  EXPERIMENT  IN  PIIPSANNEVA 
PEAT  HARV  LSI  [NG  SITE, 

Vapo  Oy,  Jyvaskyla  (Finland). 
V  Klemetti,  A.  Scholz,  P.  Selin,  and  T.  Nyronen. 
IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland.  Helsinki,  Fin- 
land. 1988.  p  277-284,  2  fig,  1  tab,  12  ref. 

Descriptors:  "Mole  drainage,  "Wetlands,  "Dram- 
age  effects,  "Peat  bogs,  "Water  table  fluctuations, 
"Drainage  practices,  Nitrogen,  Alkalinity,  Organic 
matter,  Environmental  effects,  Suspended  solids, 
Water  quality.  Water  pollution  prevention,  Fin- 
land. 

Testing  of  the  suitability  of  mole  drainage  for  the 
draining  of  the  Finnish  peat  harvesting  mires  was 
started  in  Piipsanneva  harvesting  site  in  August 
1987.  A  total  of  71  drains  were  made  parallel  with 
the  open  ditches.  Their  total  length  exceeded  40 
kilometers,  while  the  longest  individual  drains 
were  more  than  600  meters  long.  The  monitoring 
program  included  measurement  of  the  flow  rates 
from  each  drain  and  the  groundwater  table  at 
different  distances  from  the  drains  as  well  as  the 
water  analyses.  Our  preliminary  results  show  that 
the  mole  drains  can  work  intensively  in  the  peat 
layer.  The  recorded  fluctuation  in  the  flow  rates 
and  groundwater  table  can  be  considered  as  an 
evidence  of  the  infiltration  of  the  rain  water 
through  the  peat  layer  to  the  drains.  At  first  the 
color  of  runoffs  was  very  dark,  the  alkalinity  quite 
high  and  the  concentration  of  dissolved  organic 
matter  and  iron  quite  high.  Later  the  water  was 
nearly  colorless.  The  load  of  total  nitrogen  was 
nearly  normal  during  the  frost  free  season;  about 
90%  of  the  total  compounds  were  in  ammonia. 
After  a  week  the  load  of  dissolved  phosphorus  was 
lower  than  normal  during  the  summer.  The  mole 
drain  system  clearly  decreases  the  load  of  suspend- 
ed solids  and  the  environmental  effects  of  peat 
production.  The  first  results  can  be  considered 
hydrologically  and  environmentally  promising. 
The  coming  years  will  show  whether  the  method 
fulfills  economical  requirements  as  well.  (See  also 
W89-04689)  (Author's  abstract) 
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STABILITY  DESIGN  OF  GRASS-LINED  OPEN 
CHANNELS, 

Agricultural    Research    Service,    Stillwater,    OK. 
Plant  Science  and  Water  Conservation  Lab. 
For   primary   bibliographic   entry   see   Field   4D. 
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TECHNIQUES  FOR  SIMULATING  FLOOD 
HYDROGRAPHS  AND  ESTIMATING  FLOOD 
VOLUMES  FOR  UNGAGED  BASINS  IN  CEN- 
TRAL TENNESSEE, 

Geological  Survey.  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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EFFECTS  OF  WEED  CONTROL  ON  SPECIES 
COMPOSITION  OF  AQUATIC  PLANTS  AND 
BANK  PLANTS  AND  MACROFAUNA  TN 
DITCHES, 

Utrecht   Rijksuniversiteit  (Netherlands).   Dept.  of 

Plant  Ecology. 

B.  Beltman. 

Hydrobiological  Bulletin  HYBUD9.  Vol.  21,  No 

2,  p  171-179,  December  1987.  2  fig,  5  tab,  24  ref. 

Descriptors:  "Ditches,  "Polders,  "Aquatic  weed 
control,     "Aquatic     plants,     "Macroinvertebrates, 
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Species  composition,  Floating  plants,  Submerged 
plants,  Algae,  The  Netherlands,  Elodea. 

For  several  years,  the  effect  of  ditch  management 
measures  on  the  species  composition  of  aquatic  and 
bank  flora  and  macrofauna  were  studied  in  a 
polder  with  a  peat  soil.  The  mowing  basket  in- 
creased the  presence  of  floating  plants  whereas  the 
ditch-scoop  increased  filamentous  algae  and  sub- 
merged plant  species.  Monospecific  stands  of 
aquatic  plants  had  fewer  macrofaunal  species  than 
stands  with  many  plant  species.  Many  of  the  effects 
of  ditch  cleaning  methods  on  macrofauna  act  via 
the  vegetation.  Water  plants  provide  the  fauna 
with  opportunities  for  grazing,  shelter,  spawning, 
pupation,  etc.  Because  aquatic  plants  intertwiene 
strongly  during  their  growth  and  fauna  species 
disperse,  correlations  between  macrofauna  and 
plants  can  not  easily  be  demonstrated  in  the  field. 
Although  the  macroinvertebrates  are  influenced 
directly,  the  remnants  of  the  vegetation  gave  shel- 
ter to  most  of  the  species  (though  just  a  few 
individuals  of  each  species).  The  following  hypoth- 
esis is  proposed.  If  the  weed  control  takes  place 
during  the  growing  season  the  flux  of  nutrients 
released  from  the  sediment  and  the  decaying  plants 
is  used  by  fast  growing  aquatic  plants  (Elodea  spp. 
and  Callitriche  spp.)  or  algae.  In  this  way  an 
impoverishing  effect  of  the  ditch  cleaning  on  the 
species  composition  of  the  aquatic  plants  and  the 
macrofauna  can  be  recognized.  (Author's  abstract) 
W89-05041 


USING  EXOGENOUS  VARIABLES  IN  TEST- 
ING FOR  MONOTONIC  TRENDS  IN  HYDRO- 
LOGIC  TIME  SERIES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2A. 
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USE  OF  CHANGE  CONSTRAINTS  IN  RESER- 
VOIR DESIGN  AND  OPERATION  MODEL- 
ING, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geolo- 
gy- 

H.  A.  Loaiciga. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  11,  p  1969-1975,  November  1988.  1  fig,  16  ref. 
2  append. 

Descriptors:  *Reservoir  design,  ""Reservoir  model- 
ing, Mathematical  models,  Feasibility  studies, 
Model  studies,  Reservoir  operation,  Planning, 
Standards. 

This  work  examines  (1)  the  set  of  probabilistic  and 
deterministic  constraints  binding  the  objective 
function  of  a  reservoir  design  and  operation  prob- 
lem, (2)  the  conditions  under  which  the  solution  of 
a  reservoir  design  and  operation  problem  becomes 
infeasible,  and  (3)  the  discrepancies  between  the 
exact  chance  constrained  formulation  of  the  reser- 
voir design  and  operation  problem  and  alternative 
models.  Chance-constrained  feasibility  sets  that  re- 
strict reservoir  levels  to  be  within  zero  and  maxi- 
mum capacity  with  probability  one  are  differentiat- 
ed from  those  sets  that  impose  a  less  stringent 
chance  constraint  on  reservoir  levels.  The  proba- 
bility is  derived  that  a  reservoir  solution  computed 
with  the  less  stringent  feasibility  set  is  physically 
feasible  (i.e.  reservoir  levels  are  bounded  by  zero 
and  reservoir  capacity).  Such  probability  is  a  func- 
tion of  prespecified  reliability  levels,  the  length  of 
the  planning  horizon,  the  joint  distribution  of 
streamflows  and  initial  reservoir  storage,  reservoir 
capacity,  and  two  chance-constrained  parameters. 
Physically  feasible  solutions  yielded  by  alternative 
models  are  valuable  if  they  serve  as  guidelines  that 
are  updated  (as  they  are  implemented)  in  response 
to  unforseen,  uncontrollable  events.  (Author's  ab- 
stract) 
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EFFECTS   OF   DRAINAGE   ON    CROPS    AND 
FARM  MANAGEMENT, 

Institute  for  Land  and   Water   Management  Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  4C. 
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EFFECTS  OF  SUBSURFACE  DRAINAGE  ON 
HEAVY  HYDROMORPHIC  SOIL  IN  THE  NE- 
LINDVOR  AREA,  YUGOSLAVIA, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  4C 
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DRAINAGE  BENEFITS:  WATERTABLE  CON- 
TROL, WORKABILITY   AND  CROP  YIELDS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge  (England).    Field    Drainage   Experimental 

A.  C.  Armstrong,  J.  G.  Rands,  and  D.  A.  Castle. 
Agricultural  Water  Management  AWMADF,  Vol 
14,  No.  1-4,  p  43-52,  August  1988.  3  fig,  4  tab,  10 
ref. 

Descriptors:  "Groundwater  management,  ♦Agri- 
cultural hydrology,  "Drainage  effects,  *Soil  water 
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Soil  water,  Soil-water-plant  relationships,  Data 
collections,  Drainage,  Economic  evaluation,  In- 
vestment. 

Data  are  presented  from  a  survey  of  over  200  sites 
in  England  and  Wales,  which  record  soil  water 
regimes  and  ground  conditions  on  paired  drained 
and  undrained  areas.  Despite  great  variability  in 
the  level  of  benefit  achieved,  drainage  can  increase 
the  length  of  the  working  season  by  three  weeks  in 
both  spring  and  autumn.  Crop  yield  data  show 
drainage  effects  that  also  vary  from  year  to  year. 
Because  of  these  large  variations,  it  is  possible  to 
evaluate  the  benefits  of  drainage  only  in  the  long 
term.  It  would  be  unwise  to  make  a  straight  eco- 
nomic evaluation  on  a  simple  mean  crop  yield 
benefit.  Rather  the  calculation  should  be  based  on 
a  consideration  of  the  whole  farm  context  within 
which  the  investment  will  be  made.  (Author's  ab- 
stract) 
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FRENCH  PROGRAMME  OF  DRAINAGE  REF- 
ERENCE AREAS:  METHODOLOGY  AND 
FIRST  RESULTS, 

Centre    National    du    Machinisme    Agricole,    du 

Genie   Rural,   des   Eaux   et   des   Forets,   Antony 

(France). 

P.  Jannot,  and  D.  Schnabele. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  53-60,  August  1988.  2  fig,  2  tab,  7  ref. 

Descriptors:  "Agricultural  hydrology,  "Drainage 
programs,  "Soil  management,  "Drainage  practices, 
"Soil  surveys,  "France,  Farm  management,  Soil 
water  table,  Soil  water,  Drainage,  Waterlogging, 
Crop  production,  Weather,  Investment. 

The  French  Programme  of  Drainage  Reference 
Areas  is  aiming  at  developing  drainage  in  French 
farms.  As  drainage  involves  high  investments, 
farmers  have  to  be  provided  with  all  the  techno- 
logical, agronomic  and  economic  information  re- 
quired to  improve  waterlogged  lands.  The  pro- 
gram is  threefold.  Soil  surveys  are  carried  out  for  a 
small  area  (500  to  1500  ha)  in  order  to  determine 
the  best  drainage  method.  Then  main  collectors 
and  open  channels  are  made.  Lastly,  conditions 
under  which  farms  of  this  area  can  get  the  best 
results  from  drainage  are  studied.  Examples  from 
two  different  regions  show  that,  whatever  the  con- 
straints due  to  excess  water,  drainage  investment 
can  only  be  planned  for  some  farm  types  charac- 
terized by  their  history,  current  crop  production 
system  and  prospects.  Drainage  sometimes  appears 
to  be  essential  for  developing  or  stabilizing  a  crop 
production  system  which  is  now  too  dependent  on 
weather  conditions.  (Author's  abstract) 
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DRAINAGE  AND  CROP  PRODUCTION 
SYSTEM  ON  INTENSIVE  DAIRY  FARMS  IN 
WESTERN  FRANCE, 

Centre    National    du    Machinisme    Agricole,    du 
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(France). 

P.  Jannot. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  61-68,  August  1988.  2  fig,  7  tab,  7  ref. 


Descriptors:  "Crop  production,  "Agricultural  hy- 
drology, "Farms,  "Dairy  industry,  "France, 
"Drainage  programs,  "Drainage  systems,  Farm 
management,  Crop  yield,  Soil  water  table.  Marine 
climates,  Waterlogging,  Farming,  Cultivation,  Pas- 
tures, Crop  production,  Corn,  Grasslands. 

In  Western  France  the  mild,  humid  oceanic  climat- 
ic prevailing  in  this  region  is  favorable  for  the 
growth  of  grass  and  there  are  many  dairy  farms. 
The  intensification  of  milk  production  has  led  to  an 
increased  area  of  maize  and  temporary  grassland 
for  making  silage  and  a  decrease  of  permanent 
pastures.  However,  the  intensification  is  hampered 
by  the  frequent  waterlogging  of  many  soils.  Within 
the  framework  of  'Drainage  Program  of  Sample 
Areas'  the  effects  of  drainage  on  labor  organization 
were  studied  on  dairy  farms  of  TOrne  Saosnoise' 
located  in  the  department  of  Sarthe.  The  farms  are 
of  medium  size,  about  40  hectares;  the  soils  are 
wet;  labor  is  provided  by  the  family.  Excess  from 
October  till  May  makes  field  operations  in  spring 
required  for  more  intensive  forage  production  very 
difficult.  Observations  were  made  on  farms  under  a 
wide  range  of  conditions.  Three  different  farm 
types  were  identified.  Some  conventional  farms 
drained  a  few  hectares  without  changing  the  crop 
production  system  and  the  intensification  level. 
The  main  aim  is  to  get  better  conditions  for  early 
tillage  operations.  Some  farms  combine  drainage 
with  intensified  dairy  production.  In  such  a  case, 
drainage  allows  a  new  forage  production  system 
with  a  significant  increase  in  the  number  of  days 
required  for  field  operations.  Most  of  the  drained 
farms  carried  out  drainage  after  intensification  of 
their  diary  unit.  In  such  a  case  drainage  improves 
the  number  of  days  available  for  operations  where- 
as the  number  of  days  required  remains  almost  the 
same  since  forage  production  had  already  been 
intensified.  (Author's  abstract) 
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WATERTABLE  CONTROL  INDICES  FOR 
DRAINAGE  OF  AGRICULTURAL  LAND  IN 
HUMID  CLIMATES, 

Euroconsult,  Arnhem  (Netherlands). 

L.  K.  Smedema. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.   1-4,  p  69-77,  August  1988.  7  fig,   11  ref. 

Descriptors:  "Agricultural  hydrology,  "Ground- 
water management,  "Cropland,  "Drainage, 
"Humid  climates,  "Water  table  fluctuations,  Soil 
water  table,  Drainage  programs,  Waterlogging, 
Crop  yield. 

Annual  and  seasonal  watertable  regimes  of  agricul- 
tural land  have  in  many  cases  successfully  been 
related  to  drainage  objectives  characterizing  these 
regimes  by  such  indices  as  average  watertable 
depth,  duration  and  frequencies  of  occurrence  of 
high  watertables,  etc.  In  view  of  the  complicated 
crop  responses  to  waterlogging  during  the  grow- 
ing season,  it  would  be  difficult  to  compare  the 
applicability  of  the  three  discussed  water  table 
control  indices.  All  of  the  indices  derive  their 
meaning  from  their  relationship  with  crop  yield. 
For  soil  workability,  watertable  conditions  during 
certain  short  periods  in  which  critically  important 
farm  operations  have  to  be  completed,  would  be 
diagnostic.  Relating  watertable  regime  to  net  farm 
returns,  the  ultimate  objective,  by  a  single  index, 
therefore,  seems  to  be  a  vain  hope.  (Author's  ab- 
stract) 
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AGRICULTURAL  CRITERIA  FOR  SUBSUR- 
FACE DRAINAGE:  A  SYSTEMS  ANALYSIS, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
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Agricultural  Water  Management  AWMADF,  Vol 
14,  No.  1-4,  p  79-90,  August  1988.  10  fig,  13  ref. 

Descriptors:  "System  analysis,  "Design  criteria, 
"Subsurface  drainage,  "Agricultural  hydrology, 
"Soil  water  table,  "Drainage  engineering,  Water 
table  fluctuations,  Drain  spacing,  Indicators,  Soil- 
water-plant  relationships,  Drainage,  Hydrologic 
budget,  Crop  production.  Statistical  analysis. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4A — Control  Of  Water  On  The  Surface 


I 


The  effects  of  subsurface  drainage  on  agriculture 
are  analyzed  in  relation  to  drain  discharge,  control 
of  the  watertable  and  salt  evacuation.  The  drain 
discharge  depends  mainly  on  external  factors  (the 
water  balance),  whereas  the  level  of  the  watertable 
can  be  influenced  by  the  design  of  the  drainage 
system.  Agricultural  drainage  criteria  must  there- 
fore be  sought  in  the  required  degree  of  watertable 
control,  given  a  certain  water  balance.  To  this  end, 
relationships  between  watertable  depth  and  crop 
production  or  production  factors  need  to  be  deter- 
mined, and  critical  depth  values  need  to  be  de- 
rived. As  the  watertable  fluctuates,  a  suitable  indi- 
cator has  to  be  found  for  it  from  the  depth-dura- 
tion-frequency relationship.  The  variable  that  gives 
the  highest  degree  of  statistical  explanation  is  the 
most  suitable.  It  can  be  a  long-term,  average  depth, 
or  an  extreme,  short-term,  shallow  depth.  The 
corresponding  agricultural  drainage  criteria  are 
called  long-term  and  short-term  criteria.  The  first 
are  associated  with  steady-state  drain-spacing 
equations,  the  second  with  either  steady-state  or 
unsteady-state  equations,  depending  on  the  ratio  of 
storage  to  recharge  or  discharge.  (Author's  ab- 
stract) 
W89-05115 

DRAINAGE  CRITERIA  FOR  HEAVY  SOILS 
WITH  A  SHALLOW  IMPERVIOUS  LAYER, 

Instituto    Nacional    de    Reforma    y    Desarrollo 

Agrario,  Madrid  (Spain). 

J.  Martinez  Beltran. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  91-96,  August  1988.  4  fig,  2  tab,  6  ref. 

Descriptors:  'Drainage  engineering,  *Clay,  •Im- 
pervious soils,  *Drainage  systems,  *Subsurface 
drainage,  *Soil  water  table,  Spain,  Soil  water, 
Drawdown,  Drainage. 

Drainage  criteria  for  heavy  soils  with  a  shallow 
impervious  barrier  are  formulated.  These  criteria 
are  based  on  the  relationship  between  the  draw 
down  of  the  groundwater  table  and  crop  yields. 
The  results  shown  in  this  paper  present  the  experi- 
ence obtained  in  Spain  in  draining  saline  heavy 
soils  with  a  shallow  impervious  layer,  mainly  silty 
clay  soils  in  the  Ebro  basin  and  clay  soils  in  the 
Guadalquivir  marshes.  The  benefit-cost  ratio 
achieved  shows  the  feasibility  of  subsurface  drain- 
age to  reclaim  such  soils.  (Author's  abstract) 
W89-05116 


METHODS  TO  DETERMINE  THE  NEED  FOR 
DRAINAGE  IN  FLAT  AREAS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
N.  Bagnar,  and  L.  M.  Toth. 

Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  97-102,  August  1988.  2  fig,  2  tab,  5 
ref. 

Descriptors:  *Geohydrologic  boundaries,  'Drain- 
age, 'Drainage  programs,  'Soil  water  table,  *Hy- 
drologic  data  collections,  Hungary,  Water  table, 
Water  table  fluctuations,  Soil  types,  Groundwater 
level.  Observation  wells,  Regional  planning. 

A  method  is  developed  for  determining  the  bound- 
aries of  flat  areas  in  Hungary,  that  are  character- 
ized by  a  deep  aquifer  and  a  shallow  watertable 
and  require  drainage.  The  method  is  based  on  the 
long-term  recordings  of  the  national  groundwater 
observation  network.  This  paper  presents  the  first 
results  of  the  method  by  showing  its  use  for  drain- 
age projects.  Using  the  data  of  12  observation 
wells,  5  monthly  average  groundwater  levels  were 
calculated,  at  10,  20,  33,  50,  and  90%  probabilities. 
The  boundaries  of  the  area  requiring  drainage 
were  then  determined.  The  method  is  suitable  for 
improving  the  preparation  and  quality  of  land 
drainage  projects;  providing  useful  information  for 
preliminary  efficiency  calculations;  and  giving  a 
good  basis  for  the  dialogues  between  the  experts 
concerned  It  also  seems  useful  for  the  preparation 
of  urban  and  industrial  development  plans,  and  for 
environmental  studies  concerning  better  protection 
against  groundwater  pollution.  (Author's  abstract) 
W89-05117 


WATER  MANAGEMENT  AND  DRAINAGE 
DESIGN  OF  A  SELECTED  POLDER, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Hyrdo- 

technics. 

P.J.  Kowlik. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  103-112,  August  1988.  6  fig,  13  ref 

Descriptors:  'Grounwater  management,  'Drain- 
age engineering,  'Drainage,  'Drainage  systems, 
'Polders,  Poland,  Soil  water  table,  Water  manage- 
ment, Soil  water,  Hydrologic  data  collections, 
Rainfall  distribution,  Soil  types. 

The  present  state  of  water  management  of  a  select- 
ed polder  in  Poland  is  described.  The  polder  'Fis- 
zewka  S',  with  an  area  of  3620  ha,  is  located  0.0  to 
1.5  m  below  sea  level,  and  drained  by  one  central 
pumping  station.  The  area,  its  drainage  conditions, 
rainfall,  pumping  intensities,  and  soil  water  content 
dynamics  are  summarized.  The  results  presented 
indicate  a  considerable  influence  of  the  distribution 
of  rains  during  the  growing  season  and  a  small 
influence  of  the  total  cumulative  rainfall  for  the 
whole  summer.  The  simulation  results  showed  that 
in  the  light  sandy  soil  the  difference  between  maxi- 
mum and  minimum  water  content  in  the  upper 
meter  of  the  soil  profile  was  70  mm.  The  same 
value  was  found  for  the  dry  year  1976  and  for  the 
wet  year  1981.  In  the  heavy  silty  soil  the  difference 
was  120  mm,  again  in  both  years.  (Vernooy-PTT) 
W89-05118 


FIELD  DRAINAGE  AND  LAND  MANAGE- 
MENT: A  COMPARISON  OF  FOUR  LONG 
TERM  FIELD  TRIALS, 

Birkbeck  Coll.,  London  (England).  Dept.  of  Geog- 
raphy. 

A.  M.  Clark,  A.  C.  Armstrong,  R.  J.  Parkinson, 
and  I.  Reid. 

Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  113-124,  August  1988.  5  fig,  1  tab,  22 
ref. 

Descriptors:  'Subsurface  drainage,  'Field  tests, 
'Clays,  'Hydrologic  data  collections,  'Land  man- 
agement, 'Agricultural  hydrology,  Soil  water, 
Comparison  studies,  Soil  types,  Rainfall  disposi- 
tion, Groundwater  movement,  Permeability,  Rain, 
Root  zone,  England,  Drainage. 

Hydrological  data  from  four  agricultural  under- 
drainage  installations  in  different  clay  series  of  the 
United  Kingdom  have  been  analyzed.  The  data 
record  spans  thirteen  drainage  seasons,  with  a  total 
of  twenty-nine  data-years  included.  An  analysis  of 
'simple'  storms  during  the  winter  period  when 
antecedent  moisture  conditions  are  comparatively 
uniform  show  significant  differences  in  the  route 
followed  by  rainwater  on  its  way  from  the  soil 
surface  to  the  drain  outfall.  The  initial  drainage 
response  of  heavy  clays  is  slow-on  average  1.21  h 
later  than  a  clay  loam.  However,  once  a  routeway 
has  been  established,  water  travels  most  rapidly  in 
the  heaviest  soil,  drainage  taking  2.5  h  to  reach 
peak  discharge  compared  with  5.0  h  in  the  lightest 
soil.  An  explanation  for  this  difference  is  found  in 
the  fraction  of  rainfall  that  is  redistributed  as 
plough-layer  interflow.  This  is  controlled  by  differ- 
ences in  structure,  which  is  in  turn  controlled  by 
clay  content.  In  fact,  strong  relationships  between 
drainage  parameters  and  soil  clay  content  are 
shown  to  exist.  Despite  significant  differences  in 
redistribution  pathways  in  different  soils,  three  out 
of  the  four  soil  series  studied  show  similar  drainage 
efficiencies  of  approximately  50%.  This  has  impor- 
tant implications  for  drainage  design  where  crops 
are  sensitive  to  prolonged  high  water  content  in 
the  root  zone.  (Author's  abstract) 
W89-05119 


HYDROLOGICAL  RESPONSE  OF  A  SILTY 
CLAY  LOAM  FOLLOWING  DRAINAGE 
TREATMENT, 

Seale-Hayne  Coll.,  Newton  Abbot  (England). 
Dept.  of  Science. 

R.  J.  Parkinson,  S.  J.  Twomlow,  and  I.  Reid. 
Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  125-136,  August  1988.  5  fig,  11  ref. 

Descriptors:  'Clay  loam,  'Silt,  'Drainage,  'Drain- 
age effects,  'Agricultural  hydrology,  'Soil  absorp- 


tion capacity,  Clay,  Soil  density,  Field  tests,  Loam. 
Soil  water,  England,  Recharge,  Soil  properties, 
Experimental  farms. 

A  drainage  experiment  has  been  designed  to  inves- 
tigate the  effect  of  soil  loosening  on  the  efficiency 
of  water  disposal  in  structurally  unstable  silt  soils 
of  the  Sportsmans  Association  Such  v;ils  are 
common  on  the  Paleozoic  slates  of  S.W.  England 
Six  drains  were  laid  with  permeable  fill  at  20  m 
spacing  on  a  sloping  site  at  Seale-Hayne  college 
Farm.  Following  installation,  half  of  the  site  was 
loosened  to  a  depth  of  0.40  m.  The  dry  bulk 
density  of  the  loosened  zone,  measured  six  months 
after  deep  cultivation  was  significantly  lower  than 
the  unloosened  soil,  typically  0.85  against  1.05  t/cu 
m.  This  is  shown  to  have  unexpected  effects  on 
water  distribution.  Selected  dram  outfall  hydro- 
graphs  from  each  plot  show  that  antecedent  soil 
produces  lower  peak  discharges  and  lower  short- 
term  (24  h)  drainage  efficiencies  when  the  soil  has 
been  fully  recharged  by  previous  rain;  however  the 
prolonged  nature  of  drainage  from  the  loosened 
soil  leads  eventually  to  greater  efficiencies  over  a 
longer-term  period  of  48  h.  When  the  system  is  not 
fully  recharged  prior  to  a  storm,  the  'temporary' 
storage  capacity  of  the  loosened  soil  delays  drain- 
age; peak  discharge  is  again  lower  than  in  the 
unloosened  soil,  but  drainage  efficiencies  remain 
lower  even  after  48  h.  The  soil  and  crop  manage- 
ment implications  are  that  the  loosened  soil  is  less 
dense  but  wetter.  It  is  shown  that  this  leads  to 
lower  shear  strength  and  reduced  bearing  capacity, 
so  that  opportunities  for  machinery  access  or  graz- 
ing are  reduced,  contrary  to  expectation.  (Author's 
abstract) 
W89-05120 


DRAINAGE  PROBLEMS  IN  MOUNTAINOUS 
AREAS, 

Universitaet  fuer  Bodenkultur,  Vienna  (Austria). 
Inst,  fuer  Wasserwirtchaft. 
For  primary  bibliographic  entry  see  Field  4B. 
W 89-05 123 

DRAINAGE  HYDROLOGY  IN  THE  MARSH- 
LANDS OF  WESTERN  FRANCE, 

Centre    National    du    Machinisme    Agricole,    du 
Genie  Rural,  des  Eaux  et  des  Forets,  Cestas  Princi- 
pal (France).  Div.  Hydraulique  Agricole. 
For  primary  bibliographic  entry  see  Field  4B. 
W 89-05 124 

EMPIRICAL  APPROACH  FOR  PREDICTING 
RUNOFF  YIELD  UNDER  DESERT  CONDI- 
TIONS, 

Ben-Gurion    Univ.    of   the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05130 

WATER  HARVESTING  STRATEGIES  IN  THE 
SEMIARID  CLIMATE  OF  SOUTHEASTERN 
SPAIN, 

Instituto    Nacional    de    Investigaciones    Agranas, 

Cordoba  (Spain). 

J.  V.  Giraldez,  J.  L.  Ayuso,  A.  Garcia,  J.  G. 

Lopez,  and  J.  Roldan. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  253-263,  August  1988.  10  fig,  12  ref. 

Descriptors:  'Water  harvesting,  'Irrigation  canals. 
'Irrigation  design,  'Runoff,  'Semiarid  lands,  'Hy- 
drologic models,  Irrigation  practices,  Dikes,  Farm- 
ing, Rainfall-runoff  relationships,  Spain. 

The  low  annual  rainfall  in  southeastern  Spain  does 
not  allow  conventional  dryfarming.  Therefore 
local  farmers  have  developed  runoff  farming  strat- 
egies since  early  times.  Among  the  wide  variety  of 
techniques,  one  can  distinguish  three  main  types 
depending  on  the  location  in  the  basin:  The 
'canada'  catches  the  runoff  from  the  small,  narrow 
valleys  in  the  upstream  part  of  the  watershed;  the 
'boquera',  an  earth  dike,  diverts  the  flood  waters 
occasionally  appearing  in  upland  dry  washes,  to 
small  cultivated  areas  previously  prepared  in  the 
bed  border;  the  third  one  occurs  near  the  basin 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Groundwater  Management — Group  4B 


outlet,  where  a  more  elaborated  stone-made  diver- 
sion dike  leads  the  waters  to  a  conveyance  canal, 
'acequia  de  canon',  for  its  successive  distribution  to 
the  irrigated  fields.  A  simple  hydrological  model 
contributes  to  the  understanding  of  these  water 
harvesting  devices.  (Author's  abstract) 
W89-05131 


READJUSTING  THE  WATER  BALANCE  TO 
COMBAT  DRYLAND  SALTING  IN  SOUTH- 
ERN AUSTRALIA:  CHANGING  THE  HYDROL- 
OGY OF  A  TEXTURE  CONTRAST  SOIL  BY 
DEEP  RIPPING, 

Land  Protection  Service,  Bendigo  (Australia). 
For  primary  bibliographic  entry  see  Field  3C. 
W89-05134 


IMPORTANCE  OF  HYDROLOGICAL  RE- 
SEARCH IN  DESIGNING  RURAL  WATER 
MANAGEMENT  SYSTEMS  AS  PART  OF  LAND 
DEVELOPMENT  PROJECTS  IN  THE  NETH- 
ERLANDS, 

Institute   for   Land  and   Water  Management   Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  3F. 
W89-05142 


OPERATIONAL  ASPECTS  OF  SURFACE 
WATER  MANAGEMENT  IN  RELATION  TO 
THE  HYDROLOGY  OF  AGRICULTURAL 
AREAS  AND  NATURE  RESERVES, 

Institute  for  Land  and  Water  Management   Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  3F. 

W89-05143 


HYDROLOGICAL     RESEARCH     AND     THE 
DESIGN     OF     A     WATER     MANAGEMENT 
SYSTEM  FOR  A  PEATLAND  AREA  WITH  AG- 
RICULTURE  AND   NATURE   IN   THE   LAND 
CONSOLIDATION      PROJECT:      ECHTENER 
AND  GROOTE  VEENPOLDER, 
Institute  for  Land  and  Water  Management  Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  3F. 
W89-05144 


HYDROCHEMISTRY    OF    RICH    FEN    AND 
WATER  MANAGEMENT, 

Institute  for  Land  and  Water  Management   Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05145 


IMPACT  OF  WATER  MANAGEMENT  UPON 
GROUNDWATER  FLUCTUATIONS  IN  A  DIS- 
TURBED BOG  RELICT, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

J.  M.  Schouwenaars. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  439-449,  August  1988.  4  fig,  2  tab,  15 

ref. 

Descriptors:  "Groundwater  level,  *Water  level 
fluctuations,  *Water  management,  "Groundwater 
management,  *Bogs,  *Peat  bogs,  Hydrologic 
models,  Soil  water  table,  The  Netherlands. 

In  many  disturbed  bog  relicts  in  northwestern 
Europe,  attempts  have  been  made  to  restore  the 
hydrological  conditions  required  for  the  re-estab- 
lishment of  ombrotropic  plant  communities.  Water 
management  measures  were  taken  to  reduce  water 
losses  and  to  raise  groundwater  levels  in  the  bog 
relicts.  Experiences  show  that  after  having  taken 
these  measures,  on  many  sites  groundwater  levels 
remain  low  at  the  end  of  the  summer.  Suitable 
conditions  for  the  regeneration  of  a  Shpagnum 
vegetation  mostly  are  restricted  to  permanently 
inundated  sites.  The  study  presented  here  aims  to 
clarify  the  importance  of  different  hydrological 
characteristics  such  as  hydro-physical  properties  of 
the  peat  layer,  transpiration,  downward  water 
losses,  etc.  for  the  water  fluctuations  in  bog  relicts. 
A  groundwater  simulation  model  for  peaty  soils 
was  developed  (SWAMP,  Soil  WAter  Modeling  in 


Peat),  which  makes  it  possible  to  evaluate  alterna- 
tive water  management  measures.  In  this  study  the 
model  was  used  for  a  location  in  the  Deurnese  Peel 
area  in  the  Netherlands.  The  results  of  this  study 
demonstrate  the  importance  of  the  hydro-physical 
characteristics  of  the  peat  layers  for  the  pattern  of 
groundwater  fluctuations.  More  than  any  other 
hydrological  variable  it  seems  to  be  the  pore  size 
distribution  within  the  upper  peat  layers  that  deter- 
mines groundwater  fluctuations.  Probably  in  most 
disturbed  bog  relicts,  the  hydro-physical  properties 
of  the  upper  layers  are  not  suited  for  the  establish- 
ment of  a  Shpagnum  vegetation  directly  on  the 
substrate.  Only  on  permanently  inundated  sites  can 
floating  mats  of  Shpagnum  peat  develop.  On  these 
sites  the  required  hydro-physical  conditions  within 
the  young  upper  peat  layers  are  gradually  created. 
(Author's  abstract) 
W89-05148 


INTEGRATION  OF  WETLANDS  INTO  MAN- 
MADE  LANDSCAPES  OF  N.W.  GERMANY, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 

chung,  Bremen  (Germany,  F.R.).  Bodentechnolo- 

gisches  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05149 


RESTORATION  OF  THE  VECHT  LAKES  ECO- 
SYSTEMS SURROUNDING  THE  HORSTER- 
MEER  POLDER:  A  FEASIBILITY  STUDY, 

Witteveen  and  Bos,  Deventer  (Netherlands). 

P.  H.  Schouten,  P.  J.  T.  Verstraelen,  and  J.  J. 

Buntsma. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  471-479,  August  1988.  3  fig,  1  tab,  12 

ref. 

Descriptors:  "Lakes,  "The  Netherlands,  "Lake  res- 
toration, "Water  management,  Polders,  Saline 
water,  Seepage,  Computer  models,  Project  plan- 
ning, Flushing,  Feasibility  studies. 

The  Vecht  lakes  area,  20  km  south-east  of  Amster- 
dam, is  known  for  its  rich  variety  of  flora  and 
fauna  as  well  as  for  its  characteristic  landscape. 
However,  the  value  of  this  area  is  steadily  dimin- 
ishing, mainly  due  to  the  necessity  of  supplementa- 
ry water  from  the  polluted  Vecht  river.  In  the  past 
several  alternatives  aiming  at  the  restoration  of  the 
Vecht  lakes  ecosystems  have  been  investigated. 
The  most  promising  alternative  is  the  use  of  the 
surplus  of  upward  fresh  seepage  water  from  the 
Horstermeer  Polder.  A  complicating  factor  is  the 
seepage  water  in  the  center  of  the  Horstermeer 
Polder,  which  is  unsuitable  for  water  supply  be- 
cause of  its  high  chloride  content  (up  to  4000  mg 
Cl/L).  A  water  management  plan  for  the  Horster- 
meer Polder  has  been  prepared,  based  on  the  re- 
sults of  computer  simulations  of  the  flow  of  the 
water  in  the  ditch  system.  The  plan  consists  of  a 
sub-division  of  the  polder  in  three  ares,  the  con- 
struction of  two  pumping  stations  and  several  slid- 
ing weirs.  The  impact  of  the  plan  on  the  agricultur- 
al conditions  in  the  Horstermeer  Polder  is  as  fol- 
lows: The  water  level  in  the  ditches  will  change 
and  the  CI  content  of  surface  water  will  increase  so 
that  sprinkling  irrigation  of  horticultural  crops  will 
become  impossible,  however  cattle  watering 
would  still  be  possible  in  main  ditches.  Because  of 
the  increasing  chloride  content  in  the  center  area 
of  the  polder  during  the  dry  season,  the  plan  has 
been  extended  with  flushing  facilities.  The  center 
area  will  be  flushed  with  water  from  the  Lake 
Ussel.  (Vernooy-PTT) 
W89-05151 


REUSE  AND  DISPOSAL  OF  HIGHER  SALINI- 
TY SUBSURFACE  DRAINAGE  WATER:  A 
REVIEW, 

California  Regional  Water  Quality  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-05152 


TIDAL  SALT  MARSH  RESTORATION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

For   primary   bibliographic   entry   see   Field   5G. 


W89-05255 


CONSUMPTIVE  USE  OF  STREAMFLOW  IN- 
CREASES IN  THE  COLORADO  RIVER  BASIN, 

Rocky   Mountain   Forest   and   Range  Experiment 

Station,  Fort  Collins,  CO. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-05270 


CHANNEL  WIDENING  CHARACTERISTICS 
AND  BANK  SLOPE  DEVELOPMENT  ALONG 
A  REACH  OF  CANE  CREEK,  WEST  TENNES- 
SEE, 

For  primary  bibliographic  entry  see  Field  2J. 
W89-05596 


REGIONAL  FLOOD  FREQUENCY  ANALYSIS: 
PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  FLOOD  FREQUENCY  AND 
RISK  ANALYSES,  14-17  MAY  1986,  LOUISI- 
ANA STATE  UNIVERSITY,  BATON  ROUGE, 
U.S.A. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05614 
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ORDINANCE  FOR  THE  CONTROL  OF 
URBAN  DEVELOPMENT  IN  SINKHOLE 
AREAS  IN  THE  BLUE  GRASS  KARST 
REGION,  LEXINGTON,  KENTUCKY, 

Kentucky  Geological  Survey,  Lexington. 

J.  S.  Dinger,  and  J.  R.  Rebmann. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National    Water   Well   Association,   Dublin,   OH. 

1986.  p  163-180,  7  ref,  1  append. 

Descriptors:  "Karst  hydrology,  "Kentucky, 
"Urban  planning,  "Legal  aspects,  Hydraulics,  Or- 
dinances, Sinkholes,  Storm  runoff. 

It  has  become  increasingly  apparent  that  the  Lex- 
ington-Fayette Urban-County  Government,  devel- 
opers, and  builders  responsible  for  development  in 
sinkhole  areas  may  be  liable  for  damages  if  it  can 
be  shown  that  development  took  place  in  an  area 
where  sinkhole  problems  could  be  expected  to 
occur.  For  this  reason,  a  sinkhole  ordinance  was 
created  and  adopted  in  1985  by  the  Lexington- 
Fayette  Urban-County  Government.  This  ordi- 
nance defines  sinkhole-drainage  areas,  develop- 
ment-plan requirements,  non-buildable  areas,  and 
required  hydrogeologic  studies  that  must  be  sub- 
mitted for  governmental  review  in  order  to  request 
approval  for  urban  development.  The  ordinance 
prohibits  the  filling  of  sinkholes  and  limits  develop- 
ment within  their  boundaries  as  well  as  the  dis- 
charge of  storm  water  into  sinkholes.  Sinkhole 
boundaries  are  defined  on  topographic  maps  with 
5-foot  contours.  The  designated  boundaries  of  sink- 
holes may  be  reduced  if  the  developer  submits  a 
hydrologic  study  of  the  sinkhole  system  that  indi- 
cates the  proposed  urban  development  will  not 
have  an  adverse  effect.  Non-developable  areas  may 
be  set  aside  for  open  space,  parks,  or  green  belts. 
An  increase  in  development  density  is  allowed  to 
offset  the  cost  of  land  that  is  determined  to  be  non- 
developable.  (See  also  W89-04586)  (Author's  ab- 
stract) 
W89-04594 


GROUND  WATER  MONITORING  CONSIDER- 
ATIONS IN  KARST  ON  YOUNG  LIMES- 
TONES, 

Florida  Sinkhole  Research  Inst.,  Orlando. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-04597 


LOW  SLUMP  COMPACTION  GROUTING  FOR 
CORRECTION  OF  CENTRAL  FLORIDA  SINK- 
HOLES, 

GKN  Hayward  Baker,  Inc.,  Tampa,  FL. 

J.  F.  Henry. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 
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National    Water    Well    Association,    Dublin,    Oil 
1986.  p  368-377,  8  fig,  3  ref. 

Descriptors:  *Sinkholes,  'Florida,  *Karst,  •Com- 
paction, "Grouting,  Civil  engineering,  Engineer- 
ing, Rock  mechanics. 

By  adapting  available  technology  and  using  it  as  an 
innovative  approach  to  solving  Florida's  sinkhole 
problems,  compaction  grouting  has  been  demon 
strated  to  be  a  cost-effective  and  efficient  solution 
because  of  its  capacity  to:  (1)  fill  and  plug  large 
rock  cavities  with  a  minimum  of  material;  (2)  re- 
densify  granular  overburden  soils  that  have  been 
disturbed  and  loosened  by  sinkhole  activity;  and 
(3)  lift  damaged  structures.  The  development  of  a 
complete  program  is  vital.  This  should  include  a 
thorough  site  investigation  by  a  qualified  geotech- 
nical  engineer,  compaction  grouting  and  compre- 
hensive monitoring  by  an  experienced  specialty 
contractor  and  post-construction  testing  to  verify 
results.  Case  studies  involving  two  residences  in 
Tampa,  one  a  townhouse  and  the  other  a  single 
family  dwelling,  are  presented.  (See  also  W89- 
04586)  (Hammond-PTT) 
W89-04604 

EVALUATION  OF  THE  WATER-SUPPLY  PO- 
TENTIAL OF  AQUIFERS  IN  THE  POTOMAC 
GROUP  OF  ANNE  ARUNDEL  COUNTY, 
MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 
F.  K.  Mack,  and  G.  Achmad. 

Maryland  Geological  Survey  Report  of  Investiga- 
tions No.  46,  1986.   lllp,  66  fig,   11  tab,  37  ref. 

Descriptors:  *Pumpage,  *Water  resources  data, 
'Geohydrology,  *Water  supply,  'Groundwater 
budget,  'Aquifers,  'Maryland,  Water  resources, 
Model  studies,  Groundwater  depletion,  Patapsco 
River,  Magothy  Aquifer,  Hydrologic  models,  Ob- 
servation wells. 

A   multi-layer   aquifer   model   was   developed   to 
simulate  the  effects  of  pumping  stresses  on  aquifers 
in  the  Potomac  Group  in  northern  Anne  Arundel 
County,  Maryland.  The  model  represents  a  hydro- 
logic  system  including  four  Coastal  Plain  aquifers 
known  locally  as  the  Patuxent,  the  lower  Patapsco, 
the  upper  Patapsco,  and  the  overlying  Magothy 
aquifer.  These  aquifers  are  layers  composed  mainly 
of  sands  that  dip  gently  to  the  southeast  from  band- 
shaped  outcrops  in  the  northwestern  part  of  the 
modeled  area,  and  are  separated  from  one  another 
in  downdip  areas  by  relatively  impermeable  con- 
fining beds.  The  model  was  developed  by  using 
measured  values  for  the  hydrologic  properties  of 
the  aquifers  and  confining  beds  where  they  were 
available   and   by   using   estimated   values   where 
measured  values  were  not  available.  The  model 
was  calibrated  by  using  monthly  pumpage  of  more 
than  250  production  wells  and  water  levels  meas- 
ured  in   39   observation   wells   over   the    12-year 
period  from  December   1965   through  December 
1977.  The  calibration  was  accomplished  by  com- 
paring the  computed   potentiometric  levels  with 
the  corresponding  water  levels  measured  in  the 
field  for  both  steady-state  and  transient-state  condi- 
tions. The  maximum  difference  between  the  com- 
puted and  observed  water  levels  of  the  39  observa- 
tion wells  was  about  30  feet,  but  the  difference  was 
generally  less  than   10  feet.  Trends  of  30  of  39 
hydrographs  compared  well;  eight  were  fair,  and 
one   was  poor.    Pumpage  by   the   Anne   Arundel 
County  Department  of  Utilities,  other  governmen- 
tal agencies,  and  industry  is  expected  to  total  118 
million  gallons  per  day  by  the  year  2000  in  the 
model  area,  which  includes  all  of  Anne  Arundel 
County  and  portions  of  the  adjacent  counties  The 
calibrated  model  was  used  to  predict  the  effect  of 
that  pumpage  on  water  levels  in  each  aquifer.  The 
results   indicated   that   deep   cones   of  depression 
would  he  developed  in  some  aquifers,  but  that  the 
well   fields  could   provide   the  quantities  needed. 
(Author's  abstract) 
W89-04629 


Inst.,  Moscow. 

For  primary  bibliographic  entry  see  Field  2F 

W89-04644 


APPLICATION  OF  A  NUMERICAL  GROUND- 
WATER FLOW  MODEL  TO  THE  MUD  EAKE 
AREA  IN  SOUTHEASTERN  IDAHO, 

Water    and    Energy    Resources    Re 


PROJECTED  EFFECTS  OF  PROPOSED  IN- 
CREASED PUMPAGE  ON  WATER  LEVELS 
AND  SALINITY  IN  THE  SPARTA  AQUIFER 
NEAR  WEST  MONROE,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

D.  A.  Trudeau,  and  A.  Buono. 
Water  Resources  Technical  Report  No.  39,  1985. 
70p,  9  fig,  8  tab,  9  plates,  31  ref,  2  append. 

Descriptors:  'Water  resources  development,  'Eco- 
logical effects,  'Model  studies,  'Groundwater 
level,  'Sparta  aquifer,  'Pumpage,  'Groundwater 
management,  Louisiana,  Water  supply.  Salinity, 
Simulation  analysis,  Saline  water  intrusion,  Pump- 
ing, Groundwater  recharge,  Leakage. 

A  groundwater  model  of  the  Sparta  aquifer  was 
developed  to  evaluate  the  effects  on  water  levels 
and   salinity   of  proposed   increased   pumping  to 
meet  projected  water  supply  requirements  for  the 
Monroe-West  Monroe,  LA  area.  A  detailed  three- 
dimensional  model  of  the  aquifer  and  overlying 
and  underlying  confining  layers  and  aquifers  was 
prepared  and  calibrated  for  the  period  1900-1964, 
using  parameter-estimation  techniques  and  the  ob- 
served change  in  water  levels  in  wells  in  the  Sparta 
aquifer.  The  model  indicates  that  45%  of  the  total 
water  pumped   from  the  Sparta  aquifer  between 
1900  and  1980  was  derived  from  leakage  through 
confining  layers,  38%  from  recharge  in  the  out- 
crop-subcrop  area,  17%  was  released  from  storage 
in  the  aquifer.  Eight  alternate  pumping  plans  pro- 
posed by  the  Corps  of  Engineers  for  the  period 
1980-2040   were   evaluated    using    the   developed 
model.  These  plans  projected  additional  pumpage 
from  the  Sparta  aquifer  ranging  from  10  to  226  cu 
ft/sec.  Water  level  declines  simulated  by  the  model 
indicate  that  water  levels  in  wells  in  the  Sparta 
aquifer  will  eventually  drop  below  the  top  of  the 
aquifer   near   West   Monroe   with   all   plans.   The 
maximum  projected  water  level  decline  for  the 
various  plans  ranges  from  51  to  296  ft.  Evaluation 
of  the  effects  of  the  various  pumping  plans  on  the 
rate  of  movement  of  downdip  saltwater  towards 
West   Monroe  indicates  that   the  rate   would   in- 
crease 34  to  74%  from  the  1980  projected  rate  of 
about  30  to   100  ft/yr;  however,  this  would  not 
result  in  a  significant  change  in  water  quality  at 
West  Monroe  for  at  least  200  years.  Pumping  plan 
A,  which  calls  for  an  increase  in  pumpage  of  10.58 
cu  ft/sec  through  2040,  would  minimize  the  areal 
extent    of  excessive   drawdown.    In   addition,    it 
would  produce  the  slowest  rate  of  water  move- 
ment   from    the    saltwater    front    towards    West 
Monroe.  (Author's  abstract) 
W89-04661      ( 

HYDROLOGICAL  RESEARCH  IN  DISTURBED 
BOGS  AND  ITS  ROLE  IN  DECISIONS  ON 
WATER  MANAGEMENT  IN  THE  NETHER- 
LANDS, ,      .  , 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04713 

GROUNDWATER  SYSTEMS  PLANNING  AND 
MANAGEMENT, 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
R.  Willis,  and  W.  W.-G.  Yeh. 

Prentice-Hall,  Inc.,  Englewood  Cliffs,  NJ.  1987. 
416  p. 

Descriptors:  'Groundwater  management,  'Hydro- 
logic  models,  'Groundwater  budget,  Simulation 
analysis,  Mathematical  models,  Artificial  recharge, 
Pumping,  Water  use.  Competing  use.  Mathemati- 
cal equations. 

The  management  of  groundwater  resources  in- 
volves the  allocation  of  groundwater  supplies  and 
water  quality  to  competing  water  demands  and 
uses.  The  resource  allocation  problem  is  character- 
ized by  conflicting  objectives  and  complex  hydro- 


logic,   environmental,   and   economic   constraints 
Although  simulation  models  provide  the  resource 
planner   with   important    tools   for   managing   the 
groundwater  system,  the  predictive  models  &. 
identify    the    optimal    groundwater   development, 
design,    or    operational    policies    for    an    aquifer 
system     Instead,    the    simulation    models    provide 
only  localized  information  regarding  the  response 
of  the   groundwater   system   to   pumping   and/or 
artificial     recharge.     Groundwater     optimization 
models  are  predicated  on  numerical  models  of  the 
aquifer  system.  The  imbedding,  response,  or  trans- 
fer equation  approach  is  emphasized  in  the  devel- 
opment of  the  management  models  for  groundwat- 
er  planning.    Because   these   techniques,   and   the 
underlying   equations   describing    flow    and    mass 
transport  in  confined  and  unconfmed  aquifer  sys- 
tems, are  pivotal  in  the  development  of  the  man- 
agement models,  Chapters  2.  3,  and  4  summarize 
the    governing    equations    of    the    groundwater 
system   and   survey   current   numerical   methods 
Chapter   5   presents  some  of  the   more  common 
optimization   methods  and   algorithms   that   have 
been  used  for  the  solution  of  groundwater  manage- 
ment models.  The  problems  associated  with  the 
regional  management  of  groundwater  supplies  are 
presented  in  Chapter  6,  discussing  general  ground- 
water   problems,    optimal    groundwater   develop- 
ment and  operation,  the  capacity  expansion  prob- 
lem, and  the  conjunctive  management  of  ground- 
water and  surface  water  supplies.  Numerous  exam- 
ple problems  demonstrate  the  application  of  opti- 
mization modeling  for  the  solution  of  these  prob- 
lems.  Groundwater   quality   management   is   dis- 
cussed in  Chapter  7.  In  Chapter  8,  parameter  iden- 
tification methods  are  classified  under  the  error 
criterion  used  in  the  formulation  of  the  inverse 
problem.  (Lantz-PTT) 
W 89-04830 


EDWARDS  AQUIFER.  EXTREMELY  PRO- 
DUCTIVE, BUT....  A  SOLE-SOURCE  WATER 
SUPPLY  FOR  SAN  ANTONIO  AND  SUR- 
ROUNDING COUNTIES  IN  SOUTH-CENTRAL 
TEXAS, 

Geological  Survey,  San  Antonio,  TX. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04831 

GROUND-WATER  FLOW  BENEATH  LEVEE 
35A  FROM  CONSERVATION  AREA  2B, 
BROWARD  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W  89-04906 

HISTORY  OF  GROUND-WATER  PUMPAGE 
AND  WATER-LEVEL  DECLINE  IN  THE 
BLACK  CREEK  AND  UPPER  CAPE  FEAR 
AQUIFERS  OF  THE  CENTRAL  COASTAL 
PLAIN  OF  NORTH  CAROLINA, 
Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

M.  D.  Winner,  and  W.  L.  Lyke. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425.  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   86-4168. 
1986.  21p,  8  fig,  1  tab,  14  ref,  1  plate  in  pocket. 

Descriptors:  'Groundwater  level,  'Pumpage 
'Water  use,  'History,  'North  Carolina.  Municipal 
water,  Industrial  water,  Aquifers,  Urban  areas, 
Rural  areas,  Groundwater  recession. 

Historical  ground-water  withdrawals  and  a  general 
water-level  decline  in  the  Black  Creek  and  upper 
Cape  Fear  aquifers  of  the  central  Coastal  Plain  of 
North  Carolina  are  documented.  Total  municipal 
and  industrial  pumpage  from  these  aquifers  has 
increased  from  approximately  120.000  gal/day 
(gpd)  in  1910  to  >  21  million  gpd  in  1980.  Major 
pumpage,  >  10,000  gpd.  began  around  1900.  Since 
that  time,  per  capita  water  use  in  the  central  Coast- 
al Plain  area  has  ranged  from  17  to  172  gpd/ 
person.  The  higher  values  partially  represent  the 
increasing  availability  and  use  of  modern  conven- 
iences since  the  World  War  II  era.  The  range  ol 
per  capita  water  use  can  be  subdivided  according 


94 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


to  general  water-use  and  population  characteristics 
for  both  urban  and  rural  areas.  The  pumpage  of 
ground  water  from  the  Black  Creek  and  upper 
Cape  Fear  aquifers  has  created  water-level  declines 
from  0.5  to  4.9  ft/year  since  1900.  Approximately  a 
third  of  the  study  area  has  experienced  a  decline  > 
50  ft  up  to  the  period  1979-1981,  with  148  ft  being 
the  maximum.  (Author's  abstract) 
W89-04939 


CHARACTERISTICS  AND  PROPERTIES  OF 
THE  BASIN-FILL  AQUIFER  DETERMINED 
FROM  THREE  TEST  WELLS  WEST  OF  ALBU- 
QUERQUE, BERNALILLO  COUNTY,  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
D.  W.  Wilkins. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4187, 
1987.  78p,  3  plates,  25  fig,  12  tab,  22  ref. 

Descriptors:  *Geohydrology,  *Aquifer  character- 
istics, 'Groundwater,  *Transmissivity,  *Aquifers, 
*New  Mexico,  Drilling,  Iron,  Manganese,  Vertical 
flow,  Water  quality. 

Three  test  wells  were  drilled  west  of  Albuquerque; 
two  are  on  the  mesa  west  of  the  city,  the  third  well 
is  near  the  Rio  Grande  flood  plain,  west  of  the 
river.  Test  well  1,  was  drilled  to  a  depth  of  1,204 
ft.  Transmissivity  of  perforated  intervals  in  the 
alluvial  zone  (980-1121  ft)  ranged  from  3.1  to  3.9  ft 
sq/day,  and  horizontal  hydraulic  conductivity 
from  .02  to  .03  ft/day.  Vertical  hydraulic  conduc- 
tivity of  the  semiconfining  layer  between  the  allu- 
vial and  volcanic  zones  is  estimated  to  range  from 
.00031  to  .0031  ft/day.  Transmissivity  of  the  vol- 
canic zone  (1139M179  ft)  is  about  81  ft  sq/day,  and 
horizontal  hydraulic  conductivity  is  about  2.0  ft/ 
day.  Dissolved-iron  and  manganese  concentrations 
exceed  recommended  constituent  limits  for  a 
public  water  supply.  Vertical  flow  is  upward;  the 
potentiometric  surface  in  the  volcanic  zone  is 
about  2  ft  higher  than  in  the  alluvial  zone.  Water 
levels  are  about  883  ft  below  land  surface.  Test 
well  2  was  drilled  to  a  depth  of  1,828  ft  below  land 
surface  with  seven  intervals  open  to  the  aquifer. 
During  development,  fine  sand  and  silt  entered  the 
casing,  filling  it  to  a  depth  of  1,500  ft.  The  dis- 
solved-cadmium  concentration  exceeds  the  maxi- 
mum contaminant  level  and  the  dissolved-manga- 
nese  concentration  exceeds  the  recommended  con- 
stituent limit  for  a  public  water  supply.  The  verti- 
cal flow  gradient  is  downward;  the  potentiometric 
surface  in  the  middle  and  lower  zones  is  about  1 7  ft 
lower  than  in  the  upper  zones.  Depth  to  water  in 
the  upper  zone  is  about  767  below  land  surface  and 
in  the  lower  two  zones  the  depth  to  water  is  about 
784  ft  below  land  surface.  Test  well  3  was  drilled 
to  a  depth  of  1,050  ft.  Only  the  interval  from  490  to 
590  ft  below  land  surface  could  be  used  to  calcu- 
late transmissivity  which  was  about  1,300  ft  sq/ 
day;  horizontal  hydraulic  conductivity  is  about  13 
ft/day.  Quality  of  water  is  acceptable  for  a  public 
water  supply.  Vertical  flow  is  downward;  the  po- 
tentiometric surface  in  the  deepest  interval  is  about 
7  ft  lower  than  that  in  the  uppermost  zone.  In  the 
shallow  interval  from  350  to  590  ft  below  land 
surface,  depth  to  water  is  about  24  ft  below  land 
surface.  In  the  interval  from  710  to  790  ft  below 
land  surface,  depth  to  water  is  about  29  ft  below 
land  surface  and  in  the  interval  from  870  to  1,050  ft 
below  land  surface,  depth  to  water  is  31  ft  below 
land  surface.  (Author's  abstract) 
W89-04952 


ACID  SULFATE  SOILS  OF  THE  MANGROVE 
SWAMPS  OF  RIVERS  STATE,  NIGERIA, 

Rivers  State  Univ.   of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-05007 


DRAINAGE  BENEFITS:  WATERTABLE  CON- 
TROL, WORKABILITY  AND  CROP  YIELDS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 


For  primary  bibliographic  entry  see  Field  4A. 
W89-05111 


WATERTABLE  CONTROL  INDICES  FOR 
DRAINAGE  OF  AGRICULTURAL  LAND  IN 
HUMID  CLIMATES, 

Euroconsult,  Arnhem  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05114 


WATER     MANAGEMENT     AND     DRAINAGE 
DESIGN  OF  A  SELECTED  POLDER, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Hyrdo- 

technics. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05118 


HYDROLOGICAL  RESPONSE  OF  A  SILTY 
CLAY  LOAM  FOLLOWING  DRAINAGE 
TREATMENT, 

Seale-Hayne    Coll.,    Newton    Abbot    (England). 

Dept.  of  Science. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05120 


PREFERENTIAL  FLOW  INFLUENCES  ON 
DRAINAGE  OF  SHALLOW  SLOPING  SOILS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2G. 
W89-05121 


DRAINAGE  PROBLEMS  IN  MOUNTAINOUS 
AREAS, 

Universitaet  fuer  Bodenkultur,   Vienna  (Austria). 

Inst,  fuer  Wasserwirtchaft. 

F.  Kastanek. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  169-174,  August  1988.  5  fig,  11  ref. 

Descriptors:  *Drainage,  'Drainage  engineering, 
'Mountains,  'Alpine  regions,  'Hydrology,  Soil 
water  table,  Groundwater  level,  Groundwater 
movement,  Hydraulic  conductivity. 

Drainage  problems  in  mountainous  areas  can  be 
caused  by  shallow  groundwater  levels  due  to  high 
precipitation  rates,  or  by  several  other  factors  such 
as  soil  properties,  especially  a  low  hydraulic  con- 
ductivity, and  the  field  conditions  with  respect  to 
the  outlet  of  drainage  water  into  a  river.  Drainage 
in  alpine  valleys  is  often  complicated  by  ground- 
water originating  from  the  river,  and  from  the 
hillsides  of  the  mountain.  Depending  on  its  origin 
the  drainage  problem  needs  different  methods  to 
be  solved.  These  include  parallel  drain  systems  and 
interceptor  drains.  The  use  of  mole  drainage  to 
alleviate  waterlogging  caused  by  low  hydraulic 
conductivity  of  the  topsoil  is  also  discussed.  (Ver- 
nooy-PTT) 
W89-05123 


DRAINAGE  HYDROLOGY  IN  THE  MARSH- 
LANDS OF  WESTERN  FRANCE, 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Cestas  Princi- 
pal (France).  Div.  Hydraulique  Agricole. 
B.  Bremond,  J.  M.  Caupenne,  and  P.  Collas. 
Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  175-183,  August  1988.  6  fig,  2  tab,  11 
ref. 

Descriptors:  'Land  reclamation,  'Drainage  engi- 
neering, 'Drainage  hydrology,  'Wetlands,  'Drain- 
age, 'Marshes,  'France,  'Agricultural  hydrology, 
Model  studies,  Model  testing,  Controlled  drainage, 
Hydrologic  models,  Hydrology,  Groundwater 
level,  Pumping,  Unit  hydrographs,  Effective  pre- 
cipitation. 

Flux  prediction  for  drained  fields  can  be  obtained 
from  convolution  of  a  unit  hydrograph  with  effec- 
tive rain.  The  latter  is  calculated  using  a  reservoir 
model,  whose  only  parameter  is  the  reduction  co- 
efficient of  PET  applied  to  gross  rainfall.  The 
transfer  coefficient  is  calculated  by  two  convolu- 
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tion  methods,  projection  and  multiple  linear  re- 
gression under  constraints.  The  model  is  applied  to 
data  obtained  from  drained  plots  in  the  marshlands 
of  Western  France,  which  are  flat  and  lying  at  sea 
level.  Since  in  wet  winter  periods  natural  drainage 
is  insufficient  for  crop  production,  some  farmers 
lower  the  water  level  by  pumping.  In  5  plots 
ranging  from  18  to  48  hectares,  the  evacuated  flow 
was  measured  at  the  pump  together  with  rainfall 
and  PET.  Results  are  used  to  fit  the  reservoir 
parameter  of  the  model.  Although  the  model  is 
purely  stochastic,  the  results  obtained  can  be  inter- 
preted in  terms  of  the  permeability  of  the  plot  and 
the  type  of  drainage.  (Author's  abstract) 
W89-05124 


IRRIGATION,     GROUNDWATER     ABSTRAC- 
TION AND  STREAM  FLOW  DEPLETION, 

Danish  Land  Development  Service,  Viborg.  Re- 
search Dept. 
For  primary  bibliographic  entry  see  Field  3F. 

W89-05140 


INFLUENCE   OF   WATER   LEVEL   MANAGE- 
MENT AND  GROUNDWATER  QUALITY  ON 
VEGETATION  DEVELOPMENT  IN  A  SMALL 
NATURE  RESERVE  IN  THE  SOUTHERN  GEL- 
DERSE  VALLEI  (THE  NETHERLANDS), 
Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-05147 


TONGALA  GROUNDWATER  PUMPING/RE- 
USE PROJECT:  A  PILOT  STUDY  FOR 
GROUNDWATER  TABLE  CONTROL  IN  THE 
SHEPPARTON  REGION  IN  NORTHERN  VIC- 
TORIA, 

Victoria  Dept.  of  Agriculture  and  Rural  Affairs, 
Tatura  (Australia).  Inst,  for  Irrigation  and  Salinty. 
A.  F.  Heuperman. 

Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  513-523,  August  1988.  4  fig,  4  tab,  8 
ref. 

Descriptors:  'Groundwater  irrigation,  'Water 
table,  'Water  table  rise,  'Saline  soil,  'Saline  water, 
'Australia,  Groundwater  levels,  Field  tests,  Soil 
water  table,  Farm  management. 

Rising  saline  watertables  and  associated  increasing 
soil  salinity  problems  are  threatening  agricultural 
production  in  Northern  Victoria.  The  Tongala 
project  is  a  pilot  scheme  to  investigate  the  strategy 
to  integrate  groundwater  pumping  for  salinity  con- 
trol with  on-farm  use  of  the  water.  The  project 
was  initiated  in  May  1980  and  became  operational 
in  1981.  Eleven  major  dairy  farms  (  >  20  ha),  one 
orchard  and  8  smaller  properties  are  included  in 
the  project  area  which  covers  610  ha.  Seventeen 
groundwater  pumps  are  now  operational.  The 
project  monitors  watertable  level,  piezometric 
levels,  soil  salinities,  watertable  salinities,  rainfall, 
evaporation,  pumped  volumes,  pumped  water 
qualities  and  irrigation  water  use.  After  5  years  of 
operation  the  project  farmers  pumped  enough 
groundwater  to  keep  watertables  at  >  1  m  below 
the  surface.  The  groundwater  pumping/re-use 
management  system  offers  only  a  temporary  solu- 
tion to  the  problem  of  increasing  salinity.  In  the 
long  term,  aquifer  salinization  is  likely  to  occur  as 
salts  are  both  washed  down  from  the  overburden 
into  the  aquifer  and  laterally  drawn  in  from  sur- 
rounding areas.  Salt  balance,  both  on  a  regional 
and  on  a  farm  scale,  is  a  prerequisite  for  a  long 
term  sustainable  agricultural  system.  (Vernooy- 
PTT) 
W89-05153 


FORECASTING  THE  SUITABILITY  OF 
PUMPED  GROUNDWATER  FOR  IRRIGA- 
TION IN  THE  NILE  VALLEY, 

Iwaco  B.V.,  Rotterdam  (Netherlands). 

For  primary  bibliographic  entry  see  Field  3F. 

W89-05154 
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WATER  TABLE  CONTROL,  REUSE  AND  DIS- 
POSAL OF  DRAINAGE  WATER  IN  IIARYANA, 

Euroconsull,  Arnhem  (Netherlands) 

For  primary  bibliographic  entry  see  Field  3F. 

W89-05155 


SATURATED  SOIL  HYDRAULIC  CONDUC- 
TIVITY IN  LOBLOLLY  PINE  PLANTATIONS 
ON  DRAINED  SITES, 

Raleigh,  NC. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05264 


DEVELOPING  A  STATE  WATER  PLAN: 
GROUND-WATER  CONDITIONS  IN  UTAH, 
SPRING  OF  1984, 

Geological   Survey,  Salt   Lake  City,  UT.   Water 
Resources  Div. 
C.  Avery. 

Utah  Department  of  Natural  Resources  Coopera- 
tive Investigations  Report  Number  24,  1984.  79p, 
40  fig,  3  tab,  2  ref. 

Descriptors:  *Groundwater  management,  *Utah, 
♦Water  resources  data,  "Hydrologic  data  collec- 
tions, Water  use,  Wells,  Water  supply,  Groundwat- 
er mining,  Groundwater  quality,  Groundwater  irri- 
gation, Municipal  water,  Industrial  water,  Precipi- 
tation. 

The  twenty-first  in  a  series  of  annual  reports  de- 
scribes groundwater  conditions  in  Utah,  and  con- 
tains information  on  well  construction,  groundwat- 
er withdrawals  from  wells,  water-level  changes, 
and  related  changes  in  precipitation  and  stream- 
flow.  The  estimated  total  withdrawal  of  water 
from  wells  in  Utah  during  1983  was  about  607,000 
acre-ft,  which  is  about  183,000  acre-ft  less  than 
during  1982  and  about  215,000  acre-ft  less  than  the 
average  annual  withdrawal  for  1973-82.  The  de- 
crease in  withdrawal  primarily  was  due  to  a  de- 
crease in  withdrawal  for  irrigation  and  public 
supply.  Total  withdrawal  for  irrigation  during 
1983  was  about  334,000  acre-ft,  which  is  170,000 
acre-ft  less  than  reported  for  1982.  Withdrawal  for 
public  supply  was  130,000  acre-ft,  which  is  14,000 
acre-ft  less  than  during  1982.  Withdrawal  for  in- 
dustry was  80,000  acre-ft,  which  is  slightly  less 
than  reported  for  1982.  Withdrawals  for  domestic 
and  stock  use  was  63,000  acre-ft,  which  is  5,000 
acre-ft  greater  than  during  1982.  The  quantity  of 
water  withdrawn  from  wells  is  related  to  local 
climatic  conditions.  Precipitation  during  1983  was 
above  average  throughout  Utah.  Of  the  33  weather 
stations  for  which  graphs  of  cumulative  departure 
from  average  annual  precipitation  are  included, 
seven  stations  recorded  about  twice  the  average 
annual  amount.  (Lantz-PTT) 
W89-05402 


DEVELOPING  A  STATE  WATER  PLAN: 
GROUND-WATER  CONDITIONS  IN  UTAH, 
SPRING  OF  1983, 

Geological   Survey,   Salt   Lake  City,   UT.  Water 
Resources  Div. 
C.  L.  Appel. 

Utah  Department  of  Natural  Resources  Coopera- 
tive Investigations  Report  Number  23,  1983.  97p, 
58  fig,  3  tab,  3  ref. 

Descriptors:  *Groundwater  level,  *Water  re- 
sources data,  "Hydrologic  data  collections, 
•Groundwater  management,  *Utah,  Groundwater 
mining,  Groundwater  quality,  Groundwater  irriga- 
tion, Municipal  water,  Industrial  water,  Precipita- 
tion, Water  supply,  Streamflow,  Groundwater  re- 
charge, Groundwater  reservoirs. 

The  twentieth  in  a  series  of  annual  reports  de- 
scribes groundwater  conditions  in  Utah,  and  con- 
tains information  on  well  construction,  groundwat- 
er withdrawals,  water  level  changes,  and  related 
changes  in  precipitation  and  streamflow.  The  esti- 
mated total  withdrawal  of  water  from  wells  in 
Utah  in  19X2  was  about  794,00  acre-ft,  which  is 
about  49,000  acre-ft  less  than  in  1981,  and  32,000 
acre-ft  less  than  the  1972-81  average  annual  with- 
drawal. The  decrease  in  withdrawal  primarily  was 
due  to  a  decrease  in  withdrawal  for  irrigation.  The 
quantity  of  water  withdrawn  from  wells  is  related 


to  local  climatic  conditions.  Precipitation  m  1982 
was  above  average  in  almost  all  of  Utah  Of  the  33 
stations  lor  which  graphs  of  cumulative  departure 
from  average  annual  precipitation  are  included, 
only  2  had  below  average  precipitation  in  1982.  A 
result  of  the  above  average  precipitation  was 
above  average  surface  water  supplies  and  ther 
less  water  was  withdrawn  for  irrigation.  The 
above  average  precipitation  in  most  of  the  State  in 
1982  resulted  in  increased  recharge  to  the  ground- 
water reservoirs.  This,  coupled  with  decreased 
withdrawals,  resulted  in  rises  in  groundwater 
levels  in  most  of  the  State  from  spring  of  1982  to 
spring  of  1983  Continued  large  withdrawals  for 
irrigation,  however,  resulted  in  general  declines  of 
groundwater  levels  in  the  Milford  and  Beryl-En- 
terprise areas  of  Escalante  Valley.  (Lantz-PTT) 
W89-05403 


GROUND-WATER  CONDITIONS  IN  SALT 
LAKE  VALLEY,  UTAH,  1969-83,  AND  PRE- 
DICTED EFFECTS  OF  INCREASED  WITH- 
DRAWALS FROM  WELLS, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05412 


DEVELOPMENT  OF  GROUND-WATER  RE- 
SOURCES IN  ORANGE  COUNTY,  TEXAS, 
AND  ADJACENT  AREAS,  1971-80, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

C.  W.  Bonnet,  and  R.  K.  Gabrysch. 

Texas  Department  of  Water  Resources  Report  283, 

October  1983.  49p,  11  fig,  5  tab,  18  ref. 

Descriptors:  *Groundwater  management,  'Orange 
County,  "Texas,  Chicot  aquifer,  Groundwater 
mining,  Municipal  water,  Industrial  water,  Evan- 
geline aquifer,  Groundwater  level,  Groundwater 
budget,  Saline  water  intrusion,  Subsidence, 
Groundwater  quality. 

Pumpage  in  Orange  County  from  the  lower  unit  of 
the  Chicot  aquifer  averaged  21.2  million  gallons 
per  day  (gpd)  and  pumpage  from  the  upper  unit  of 
the  Chicot  averaged  about  2  million  gpd  from 
1971-79.  Annual  pumpage  increased  in  municipal 
areas  and  decreased  in  industrial  areas  with  little 
net  change  in  total  annual  pumpage  during  the 
report  period.  The  major  water-bearing  unit  in  the 
study  area  is  the  Chicot  aquifer,  which  overlies  the 
Evangeline  aquifer.  The  Evangeline  aquifer  is  un- 
developed in  Orange  County,  but  is  developed  at 
Evadale  in  Jasper  County,  Texas,  and  at  Silsbee  in 
Hardin  County,  Texas.  Both  aquifers  consist  of 
unconsolidated  and  discontinuous  layers  of  sand 
and  clay  that  gently  dip  toward  the  Gulf  of 
Mexico.  Water  levels  in  Orange  County  tended  to 
stabilize  or  rise  in  areas  where  groundwater  with- 
drawals decreased.  Elsewhere  in  Orange  County, 
most  water  levels  continued  to  decline,  generally 
at  a  slower  rate  than  before  1971.  Bench-mark 
elevations  determined  during  1973  show  regional 
land-surface  subsidence  from  1918-73,  generally  at- 
tributed to  groundwater  development,  to  be  less 
than  0.5  ft.  Locally,  subsidence  due  to  production 
of  oil,  gas,  saltwater,  or  sulfur  was  about  15  ft  at 
Spindletop  Dome,  Jefferson  County,  Texas,  and  as 
much  as  3  ft  near  Port  Acres  gas  field,  Jefferson 
County,  Texas.  Although  saltwater  encroachment 
is  evident  in  parts  of  southern  Orange  County,  the 
encroachment  is  not  expected  to  be  detrimental  if 
the  groundwater  pumping  remains  stable  and  the 
projected  increase  in  demands  for  water  is  met 
with  surface  water  supplies.  (Author's  abstract) 
W89-05418 


RECHARGE  STUDIES  IN  THE  WESTERN 
MURRAY  BASIN:  2.  RESULTS  OF  A  DRILL- 
ING PROGRAM  AT  WAMBI, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05423 


\ARIAHI.I.  DENSITY  M.I  III  FLOW  IS  IHh 
BRACKISH  lK\ssillO\  ZONE  BETWEEN 
FRESH  AND  SALINE  GROI  NDWATI  B 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 

hygiene,  Bilthoven  (Netherlands) 

For  primary  bibliographic  entry  see  Field  2F 

W89-05470 


PLANNING   FOR  GROUNDWATER   PROIEf- 

IIOV 

For   primary   bibliographic   entry   see    Field    5G. 

W89-O560O 


RECHARGE  STUDIES  IN  THE  UESIKRN 
MURRAY  BASIN:  1.  RESULTS  OF  A  DRILL- 
ING PROGRAM  AT  BORRIKA, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia)    Div.  of  Soils 
For  primary  bibliographic  entry  see  Field  2F 
W89-05757 


DIGITAL  SIMULATION  OF  GROUND-WATER 
FLOW  IN  THE  HIGH  PLAINS  AQUIFER  IN 
PARTS  OF  COLORADO,  KANSAS.  NEBRAS- 
KA, NEW  MEXICO,  OKLAHOMA,  SOUTH 
DAKOTA,  TEXAS,  AND  WYOMING, 
Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-05774 


ASSESSMENT  OF  RURAL  GROUNDWATER 
CONTAMINATION  BY  AGRICULTURAL 
CHEMICALS  IN  SENSITIVE  AREAS  OF 
MICHIGAN, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-05784 


WATER       RESOURCES       OF       FREDERICK 
COUNTY,  MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-05785 


SUBSURFACE  GEOLOGY  OF  THE  ST.  CROIX 
CARBONATE  SYSTEM,  PHASE  n, 

College  of  the  Virgin  Islands,  St.  Thomas. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-05787 


MODELING  TRANSIENT  GROUND  WATER 
FLOW  IN  MULTILAYERED  AQUIFER  SYS- 
TEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05790 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


WATER  MOVEMENT  AND  STORAGE  IN  THE 
UNSATURATED  ZONE  OF  A  MATURELY 
KARSTIFIED  CARBONATE  AQUIFER, 
MENDIP  HILLS,  ENGLAND, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04590 


SINKHOLE  INVESTIGATION:  SOUTH-CEN- 
TRAL PENNSYLVANIA, 

Buchart-Hom,  Inc.,  York,  PA. 

For  primary  bibliographic  entry  see  Field  2F. 

W 89-04602 

HYDROGEOLOGIC  IMPACT  ASSESSMENT 
OF  PROPOSED  URBANIZATION  ATOP  A 
KARST  AQUIFER, 
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NUS  Corp.,  Houston,  TX. 

M.  R.  Schuknecht,  and  J.  K.  Mikels. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,   Dublin,   OH 

1986.  p  435-451,  4  fig,  18  ref. 

Desciiptors:  "Edwards  Aquifer,  "Urban  hydrolo- 
gy, "Geohydrology,  "Urban  planning,  "Karst, 
"Environmental  Impact  statement,  "Texas,  Re- 
charge, Runoff,  Aquifers,  Groundwater  hydrolo- 
gy, Water  quality,  Water  quantity,  Planning, 
Drinking  water,  Irrigation  water. 

A  systematic  approach  is  outlined  for  assessing  the 
potential  impact  of  proposed  urban  development 
on  a  karst  aquifer.  To  ensure  environmentally 
sound  planning  and  development  strategies,  site- 
specific  hydrogeologic  investigations  must  be  con- 
ducted. Factors  influencing  surface  recharge  and 
runoff  must  be  analyzed.  These  include  strati- 
graphic,  structural,  and  lithologic  controls;  drain- 
age; and  the  development  of  soil  profiles.  Identifi- 
cation of  karst  features  such  as  sinkholes,  potholes, 
caves  and  solutionally  enlarged  faults  and  joints  is 
crucial  to  site  assessment.  Two  case  studies  at  the 
Lakeline  and  Rivery  properties  on  the  northern 
segment  of  the  Edwards  aquifer  will  be  empha- 
sized to  illustrate  the  assessment  process.  The  Ed- 
wards aquifer  is  a  sole  source  of  drinking  and 
irrigation  water  for  groundwater  quality  and  quan- 
tity deteriorations  a  result  of  development  on  its 
recharge  zone.  As  a  consequence,  the  Texas  Water 
Commission  and  city  and  county  governments 
have  enacted  ordinances  to  protect  the  Edwards 
aquifer  recharge  zone.  Regional  hydrogeologic 
studies  are  valuable  tools  in  characterizing  local 
groundwater  systems.  These  field  studies  are  used 
to  describe  and  understand  the  recharge  process, 
allowing  regulators,  planners  and  developers  to 
understand  the  potential  adverse  effects  of  devel- 
opment on  the  recharge  process  and  subsequent 
impact  on  the  aquifer.  (See  also  W89-04586)  (Au- 
thor's abstract) 
W89-04609 


PART  II:  SINKHOLES  AND  MAN, 

Florida  Sinkhole  Research  Inst.,  Orlando. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04622 


EFFECTS  OF  LAND  USE  ON  DISCHARGE 
AND  WATER  QUALITY  IN  NEWAUKUM 
CREEK  BASIN,  KING  COUNTY,  WASHING- 
TON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

E.  A.  Prych,  and  R.  N.  Brenner. 
Municipality  of  Metropolitan  Seattle,  WA,  August 
1983.  62p,  12  fig,  20  tab,  11  ref. 

Descriptors:  "Urban  runoff,  "Land  use,  "Water 
quality,  "Newaukum  Creek,  "Stream  discharge, 
"Ecological  effects,  "Washington,  Catchment 
areas,  Agriculture,  Storm  runoff,  Urban  areas, 
Forest  watersheds,  Algae,  Invertebrates,  Water 
pollution  sources. 

Newaukum  Creek  drains  27.4  sq  mi  in  south-cen- 
tral King  County,  Washington.  Part  of  the  drain- 
age basin  is  in  the  foothills  of  the  Cascade  Moun- 
tains and  is  forested.  The  foothills  usually  consist 
of  a  thin  layer  of  unconsolidated  sediments  under- 
lain by  volcanic  rock.  The  remainder  of  the  basin 
occupies  an  uneven  plain  that  is  mostly  agricultural 
but  contains  part  of  the  city  of  Enumclaw.  Most  of 
the  plain  is  covered  by  mudflow  material  that  is 
underlain  by  glacial  drift.  An  analysis  of  one  year 
of  discharge  data  from  stream  gages  near  the 
mouth  of  Newaukum  Creek  and  at  the  mouths  of  a 
forested,  an  agricultural,  and  an  urban  subbasin 
show  that  the  annual  contribution  to  base  flow  in 
Newaukum  Creek  from  the  urban  subbasin  (ex- 
pressed as  a  percentage  of  precipitation)  is  less  than 
trom  either  the  agricultural  or  forested  subbasin. 
However,  the  contribution  to  storm  runoff  is 
larger.  An  examination  of  stream-water-quality 
data  collected  monthly  during  periods  of  base  flow 
shows  that  the  discharge-weighted  mean  annual 
concentrations  of  most  constituents  were  highest  at 
the  urban  site  and  lowest  at  the  forested  site.  An 


examination  of  discharge-weighted  mean  concen- 
trations in  storm  runoff  that  were  obtained  by 
regressing  constituent  washoff  load  against  runoff 
volume  show  that  the  site  with  the  highest  or 
lowest  concentration  was  different  for  the  different 
constituents.  Concentrations  of  bacteria,  phospho- 
rus and  organic  nitrogen  were  lowest  at  the  forest- 
ed site  and  the  concentrations  of  suspended  solids, 
ammonia,  and  dissolved  nitrate-plus-nitrite  were 
lowest  at  the  urban  site.  Concentrations  of  sus- 
pended solids,  nutrients,  and  bacteria  were  highest 
at  the  agricultural  site,  and  concentrations  of  lead 
and  zinc  were  highest  at  the  urban  site.  Results  of 
surveys  of  the  natural  benthic  invertebrate  popula- 
tions and  of  algal  growth  on  artificial  substrates 
show  that  the  biota  at  each  site  reflect  the  local 
environmental  factors  and  water  quality  at  each 
site.  (Author's  abstract) 
W89-04648 


EFFECTS  OF  SAND  REMOVAL  ON  THE 
SHALLOW  AQUIFER  IN  THE  VICINITY  OF 
THE  CAMUY  MANGROVE  FOREST,  PUERTO 
RICO, 

Geological    Survey,    San    Juan,    PR.    Water    Re- 
sources Div. 
A.  Zack. 

IN:  Third  Caribbean  Islands  Water  Resources 
Congress.  Proceedings  of  a  Symposium  held  in  St. 
Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 
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water,  Groundwater  movement,  Tidal  flooding, 
Swamps. 

Mangrove  forests  are  very  productive  ecosystems 
which  sustain  valuable  populations  of  fish,  shell 
fish,  and  wildlife  by  producing  large  quantities  of 
organic  matter.  The  Camuy  forest  is  a  small  (29 
acre)  mangrove  community  in  Puerto  Rico.  It  is 
characterized  by  an  outstanding  degree  of  develop- 
ment -  apparently  because  of  a  strong,  continuous 
freshwater  input  from  groundwater  seepage  and  a 
long,  disturbance-free  period  from  wind  or  wave 
action.  The  removal  of  aquifer  material  containing 
sand  between  the  dunes  and  the  Camuy  mangrove 
probably  affects  the  mangrove  community  only 
insofar  as  it  has  contributed  to  sand  dune  degrada- 
tion. As  sand  dunes  are  lowered  in  height,  the 
natural  protection  they  provide  to  the  mangrove 
forest  is  diminished.  Seawater  from  high  tides  and 
waves  is  provided  easier  access  to  the  forest  by 
overtopping  the  dunes  instead  of  being  confined  to 
the  tidal  channel.  In  addition  the  potential  for 
sand-dune  erosion  exists  which  could  wash  sand 
into  the  forest,  suffocating  the  trees.  The  effect 
that  extraction  has  had  on  groundwater  flow  is 
minimal,  and  in  itself,  would  not  have  been  cause 
for  concern  with  respect  to  maintenance  of  the 
mangrove  community.  The  relative  population  of 
the  four  mangrove  species  and  the  vigor  of  the 
forest  are  related  to  relatively  stable  water  levels  in 
the  swamp  and  to  the  cyclical  nature  of  tidal 
flooding  and  gradual  replacement  by  freshwater 
springflow  as  established  over  centuries  of  consist- 
ency. The  rainfall  accumulations  in  the  sand  dunes 
and  the  relation  between  head  and  water  quality 
areally  and  with  depth  are  significant  hydrological- 
ly,  but  play  a  minor  role  in  supporting  the  Camuy 
mangrove  forest.  Reducing  freshwater  seepage  to 
the  swamp  by  developing  groundwater  resources 
south  of  the  mangrove  or  through  drainage  might 
increase  salinity  in  the  forest  that  would  likely 
cause  the  death  or  reduction  of  the  white  man- 
grove and  buttonwood  species.  (See  also  W89- 
04665)  (Lantz-PTT) 
W89-04672 


land.  1988.  p  100-106,  2  fig,  3  tab,  3  ref. 

Descriptors:  "Peat  soils,  "Peat  bogs,  "Drainage 
effects,  "Peat,  "Cultivation,  "Wetlands,  Soil  pro- 
files, Soil  horizons,  Soil  compaction,  Minerals,  Fil- 
tration, Mathematical  models,  Theoretical  analysis, 
Model  studies,  Marshes. 

Peatland  drainage  and  agricultural  usage  inevitably 
brings  about  decreasing  the  peat  depth  due  to  a 
number  of  physical  and  biochemical  processes 
which  account  for  the  eventual  disappearance  of 
peat  as  a  soil  pattern.  A  most  effective  means  to 
sustain  a  peat  field  involves  deep  plowing,  with  the 
layer  turned  out  at  110-140  degrees.  This  results  in 
a  new  soil  profile  with  a  sandy  plowing  horizon 
underlain  with  alternating  peat  and  sand  layers 
tilted  at  45  degrees.  The  study  findings  are  a  math- 
ematical model  of  sustainability  of  drained  peat- 
lands  and  a  method  of  filtration  computations  for  a 
drainage  network  over  transformed  quasimineral 
soils  of  man-made  development.  In  comparison  to 
the  initial  peatland,  the  resulting  soil  is  more  fertile 
and  can  be  used  for  cultivating  any  crops.  The 
transformation  is  a  single-time  operation  with  no 
need  for  repetition.  The  additional  costs  are  paid 
off  within  one  year  if,  for  instance,  potatoes  are 
grown.  However,  in  transforming  peatlands  there 
is  need  for  a  thorough  knowledge  of  soil  initial 
properties  and  stratigraphy,  strict  adherence  to  soil 
development  and  usage  technology.  (See  also 
W89-04689)  (Author's  abstract) 
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vation. 

General  background  information  is  presented  on 
the  long-term  Nurmes-study,  in  which  the  effects 
of  silvicultural  measures  on  the  environment  are 
being  investigated  by  a  number  of  research  teams. 
The  project  was  started  by  monitoring  the  water 
quality  and  hydrology  of  six  brooks  from  1978  to 
1981,  when  the  work  was  expanded  to  incorporate 
the  micrometeorology,  hydrology  and  field  level 
vegetation  in  more  detail.  The  hydrobiology  of  the 
brooks  was  included  in  1982  and  experimental 
plots  for  forest  research  were  established  in  1983. 
The  project  employs  the  control  basin  method,  all 
the  basins  having  first  been  calibrated  in  their 
untouched  state  for  almost  five  years.  The  first 
silvicultural  measures,  clear-cutting  and  draining, 
were  carried  out  in  two  ways  and  to  two  extents, 
with  two  basins  kept  untouched  throughout  for 
control  purposes.  The  second  stage  of  the  forestry 
work  consisted  of  ploughing,  draining  and  mount- 
ing in  the  clear-felled  areas  in  1986,  followed  by 
the  planting  of  trees  in  1987.  Fertilization  of  the 
drained  areas  is  planned  to  take  place  in  1988-1989. 
This  is  the  first  project  in  Finland  in  which  water 
quality  and  hydrology  are  being  studied  in  connec- 
tion with  hydrobiology,  and  in  which  microme- 
teorological  and  vegetational  monitoring  is  being 
performed  before  and  after  forestry  measures.  The 
Nurmes-study  is  being  carried  out  by  research 
workers  form  the  National  Board  of  Waters  and 
the  Environment,  the  Forest  Research  Institute 
and  the  University  of  Joensuu,  with  financial  sup- 
port from  the  academy  of  Finland  and  the  Maj  and 
Tor  Nessling  Foundation.  The  National  Board  of 
Forestry  is  responsible  for  the  practical  implemen- 
tation of  the  forestry  measures.  (See  also  W89- 
04689)  (Author's  abstract) 
W89-O4706 
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EFFECTS  OF  CLEAR-CUTTING  AND  FOREST- 
RY DRAINAGE  ON  RUNOFF  IN  THE 
NURMES-STUDY, 
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Water  Research  Inst. 
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Vol  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  122-134,  18  fig,  5  tab,  8  ref. 

Descriptors:  'Environmental  effects,  *Forest  hy- 
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Clear-cuttings  were  carried  out  in  two  basins  and 
drainage  in  two  basins,  while  two  catchments 
served  as  controls.  Clear-cutting  55%  of  the  area 
increased  annual  runoff  by  15-20%,  on  average,  or 
5-8  mm  per  10  cu  m  removed  timber/ha.  A  clear 
increase  of  14  to  57%  was  observed  in  the  spring 
maximum  runoffs  and  somewhat  smaller  increase 
in  the  summer  maxima.  The  summer  minima  in- 
creased by  31-117%.  Greater  diurnal  variation  in 
runoff  was  observed  after  clear-cutting  and  the 
spring  maxima  were  advanced  by  4  to  7  days.  The 
increases  were  greater  in  more  swampy  basins. 
When  carried  out  in  the  traditional  way,  forestry 
drainage  increased  the  minimum  flows  by  49  to 
67%,  the  annual  yield  by  13%  and  to  some  extent 
the  maximum  runoffs.  When  undug  spaces  were 
left  between  the  new  drains  and  the  natural  chan- 
nels, a  slight  decrease  in  the  minimum  runoffs  was 
observed.  The  annual  yield  and  the  spring  maxi- 
mum did  not  increase,  while  some  25%  increase  in 
the  summer  maximum  was  recorded.  (See  also 
W89-04689)  (Author's  abstract) 
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tices, Water  tabic  fluctuations. 

The  effects  of  different  ditch  spacings  on  ground- 
water table  levels  were  investigated  on  a  conifer- 
ous swamp  in  Alberta  as  part  of  a  wetland  drainage 


and  improvement  for  forestry  program  Chemical 
water  quality,  suspended  sediment,  and  specific 
conductance  were  measured  upstream  and  down- 
stream from  points  where  drainage  water  entered 
the  stream  channel,  to  determine  if  sediment  ponds 
and  buffer  zones  were  performing  satisfactorily 
and  to  monitor  changes  in  water  quality  The 
average  water  table  profiles  before  and  after  ditch- 
ing indicated  that  ditching  created  a  drawdown  of 
about  30  cm,  2-3  m  from  the  ditch.  The  average 
depth  to  water  table  after  ditching  increased  by  22, 
18,  and  10  cm  for  30-  40-  and  50-m  spacings, 
respectively.  No  significant  differences  were  de- 
tected between  upstream  and  downstream  levels 
for  13  of  16  inorganic  elements  investigated. 
Downstream  changes  in  specific  conductance  and 
levels  of  suspended  sediment  were  also  non-signifi- 
cant. Ditching  increased  the  levels  of  iron  in  the 
stream  but  appeared  to  lower  the  levels  of  alumi- 
num and  potassium.  The  results  indicated  that  sedi- 
ment ponds  and  buffer  zones  in  the  ditch  network 
were  functioning  well  and  that  stream  water  qual- 
ity was  not  being  impaired.  (See  also  W89-04689) 
(Author's  abstract) 
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Descriptors:  'Forest  management,  'Wetlands, 
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Drainage  in  forestry  concerns  both  peatlands  and 
wet  mineral  soils.  In  Sweden  this  drainage  today  is 
concentrated  on  mineral  soils,  i.e.,  clear-cut  areas 
more  or  less  waterlogged  after  clearfelling.  The 
areas  of  interest  to  forest  drainage  often  have  or- 
ganic soil  horizons  with  peat  character,  and  true 
peat   areas  often  exist   in  connection   with   these 
areas.   Drainage  of  larger  peatlands  is  also  per- 
formed.   The    drainage    activities    affect,    among 
other  things,  the  quantity  and  chemical  composi- 
tion of  runoff.  Effects  of  drainage  on  runoff  and 
chemical  composition  of  streamwater  were  studied 
together  with  calculations  of  water  balance  and 
chemical   budgets.   The   investigations   were   per- 
formed at  a  bog,  a  calcareous  fen  and  two  small 
sedge  fens.  These  sedge  fens  showed  similarities  to 
mineral  soil  areas  while  the  many  small  peatland 
units  required  many  ditches  penetrating  the  miner- 
al soil.  The  investigations  were  performed  as  com- 
parative studies  before  and  after  drainage  between 
two  peatland  basins,  of  which  one  comprised  a 
control  area  and  the  other  was  drained.  The  results 
show  some  similar  effects  of  drainage  at  the  differ- 
ent sites  and  some  effects  varying  with  both  site 
and   time.   The   distribution   of  precipitation   and 
snowmelt  influenced  the  results.   Drainage  influ- 
enced runoff  with  both  increasing  and  decreasing 
mean  and  high  discharges  while  the  low  discharges 
mainly  increased.   During  some  winters  the  low 
flow  ceased.  The  changes  of  chemical  composition 
of  runoff  were  affected  by  the  lagg-ditches  pene- 
trating the  mineral  soil  beneath  the  peat.  This  often 
resulted  in  increased  pH,  alkalinity  and  concentra- 
tions  of  cations  but   also   of  sulfate.   Effects   on 
phosphorus  and  nitrogen  varied  with  site.  Nitrogen 
increased  at  the  fens  but  decreased  at  the  bog. 
Increases  in  the  leachates  of  total-P  and  total-N 
were  often  found.  Chemical  budgets  revealed  net 
losses  of  HC03,  K,  Ca,  CI,  Al  and  organic  C  and 
retentions  of  H  and  N  whereas  variations  occurred 
for  S04  and  P.  (See  also  W89-04689)  (Author's 
abstract) 
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The  water  quality  and  runoff  of  six  small  forest 
brooks  have  been  studied  since  1978.  All  brooks 
were   investigated    in    their   untouched   state   for 
nearly  five  years,  after  which  clear-cutting  and 
forestry  drainage  were  carried  out  in  two  different 
ways  and  to  two  different  extents  on  four  of  the 
basins,   leaving   two   undisturbed   throughout,   as 
control    basins.    Water    temperature,    color    and 
chemical  oxygen  demand  values  increased  immedi- 
ately  after  clear-cutting.    Large-scale   cutting  on 
peat  soil  increased  the  3-year  mean  leaching  of 
organic  matter  (COD)  by  73%,  the  corresponding 
increase   after   cutting   on   mineral   soil    with   the 
protective   zone   left   alongside   the   brook   being 
23%.  The  large-scale  cutting  on  peat  soil  created  a 
significant  increase  in  the  rates  of  leaching  of  total 
and  phosphate  phosphorus,  the  first-year  values  of 
55  kg/sq  km/yr  (tot-P)  and  33  kg/sq  km/yr  (P04- 
P)  being  four  and  five  times  the  leaching  losses 
during  the  calibration  period.  These  rates  rose  still 
higher  in  the  second  year  to  75  kg/sq  km/yr  (tot- 
P)  and  55  kg/sq  km/yr  (P04-P).  but  decreased  to 
47  kg/sq  km/yr  (tot-P)  and  28  kg/sq  km/yr  (P04- 
P)  in  the  third  year.  The  phosphorus  was  predomi- 
nantly in  soluble  form.  The  smaller-scale  cutting 
on  mineral  soil  increased  the  load  of  total  phospho- 
rus by  one  third  in  the  first  two  years.  Apparently 
reasons  for  the  remarkable  increase  in  phosphorus 
were  the  rise  in  the  groundwater  table,  followed 
by  accelerated  ground  and  soil  water  flow,  decay 
of   plant    material,    release    of   phosphorus    from 
humus  due  to  increased  solar  radiation,  reductive 
conditions    and    leaching    of   nutrients    from    the 
tracks  left  by  the  heavy  machinery  removing  the 
timber.  In  one  of  the  two  basins  where  both  clear- 
cutting  and  ditching  were  carried  out,  the  annual 
load  of  suspended  solids  increased  4-fold  in  rela- 
tion to  the  control  value  during  the  first  three 
years.  Ditching  of  the  soil  in  the  other  basin,  which 
is  more  sensitive  to  erosion,  caused  an  increase  in 
suspended  solids  to  a  level  17  times  higher  than 
during  the  calibration  years.  (See  also  W89-04689) 
(Author's  abstract) 
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Long  and  short-term  variation  in  particulate  organ- 
ic carbon  (POC),  dissolved  organic  carbon  (DOC) 
and  total  organic  carbon  (TOC)  and  patterns  of 
concentration  changes  were  examined  in  four 
brooks  draining  from  small  basins  in  the  Nurmes- 
study  area.  The  drainage  basins  were  in  their  natu- 
ral state  until  1983,  when  one  was  clear-felled,  one 
drained  and  one  clear-felled  and  drained.  One  basin 
was  left  unaffected  for  control  purposes.  Data 
from  intensive  sampling  (samples  taken  every  2-6 
hours)  during  rainy  periods  showed  different  vari- 
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ations  in  carbon  concentrations  before  and  after 
these  forestry  measures.  The  timing  and  patterns  of 
the  carbon  dynamics  changed  depending  on  the 
measures  undertaken,  although  the  proceeding 
weather  conditions  also  determined  the  nature  of 
the  response.  Small  amounts  of  rainfall  after  a  long 
dry  spell  caused  only  minor  changes  in  carbon 
concentrations,  while  POC  and  DOC  increased 
most  at  times  of  intensive  rainfall.  As  a  whole, 
draining  changed  the  organic  carbon  variation 
most.  The  dynamics  of  long-term,  i.e.  seasonal, 
variation  in  carbon  flow  were  basically  dependent 
on  groundwater  table  levels,  while  the  storm  flow 
governed  the  short-term  variation.  (See  also  W89- 
04689)  (Author's  abstract) 
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The  effects  of  clear-cutting  of  forest  and  drainage 
on  the  ecology  of  small  forest  brooks  are  studied  as 
a  part  of  the  multidisciplinary  Nurmes  research 
project.  Intensified  clear-cutting  on  mainly  peaty 
soils  evoked  significant  changes  in  both  algal  pri- 
mary production  and  bacterial  production.  The 
total  in  vitro  primary  production  a  year  after 
winter  clear-cutting  (1983)  was  14  times  higher 
than  before  it  (1982),  and  three  years  later  it  was 
still  three  times  the  natural  background  value.  Bac- 
terial production,  as  measured  by  C02  dark  fixa- 
tion in  vitro,  increased  later  than  primary  produc- 
tivity and  remained  above  the  normal  value  at  least 
up  to  1986.  Algal  biomass  increased  to  47  times  the 
background  value  and  returned  to  normal,  togeth- 
er with  primary  production,  only  in  1986.  The 
number  of  species  was  impoverished  at  the  time  of 
maximal  biomass,  with  Chlamydomonas,  Crypto- 
monas  and  Euglenales  flagellates  dominant.  Small- 
scale  felling  on  mineral  soil  with  an  uncut  protec- 
tive zone  left  around  the  brook  did  not  cause 
significant  changes  in  primary  producers.  Primary 
production  in  the  ditching-basin  (13%  of  the  drain- 
age area)  increased  3-fold  in  the  two  first  years. 
C02  dark  fixation  did  not  rise  until  later,  in  1985 
and  1986.  Algal  biomass  increased  5-fold  after 
treatment,  and  returned  to  normal  in  1986.  Primary 
production  in  a  basin,  which  was  both  clear-felled 
and  ditched,  increased  only  gradually  to  a  maxi- 
mum of  six-fold  in  1985,  but  decreased  to  the  basal 
level  in  1986.  Bacterial  production  did  not  increase 
significantly  until  1985,  but  then  remained  higher 
than  before.  Algal  biomass  increased  greatly  (150- 
fold)  in  the  first  year,  but  in  contrast  to  production 
values,  fell  again  the  next  year  (1984).  Changes  in 
algal  biomass  and  species  composition  could  still 
be  seen  in  1986.  (See  also  W89-04689)  (Author's 
abstract) 
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Since  reed,  Phragmites  australis,  grows  so  densely 
as  to  constitute  an  obstacle  in  rivers  during  the 
flood  season,  its  removal  becomes  a  highly  impor- 
tant step  in  the  control  of  the  flow  of  water. 
Another  reason  for  harvesting  the  reed  is  the  fact 
that  it  incorporates  fairly  large  amounts  of  nitro- 
gen, phosphorus  and  other  nutrients  from  the  pol- 
luted water  and  nutrient-rich  mud  substratum,  thus 
benefiting  the  environment.  The  regrowth  of 
reeds,  Phragmites  australis,  harvested  at  different 
stages  of  the  growing  season  was  examined  in  pots 
and  in  situ  to  establish  the  best  time  for  harvesting. 
The  tendency  for  height  and  biomass  in  plots  har- 
vested later  in  the  season  to  increase  was  recog- 
nized. For  cutting  30  cm  above  the  water  surface, 
regrowth  after  one  year  was  quite  satisfactory.  In 
the  pot  experiment,  the  amounts  of  nitrogen  and 
phosphorus  in  the  underground  parts  of  reeds  were 
very  low  at  the  early  stages  and  rose  remarkably  at 
about  100  days  after  supplying  nutrients,  corre- 
sponding to  August  in  situ.  Therefore,  harvesting 
in  August  by  cutting  stems  above  the  water  level 
was  found  to  maximize  total  biomass  that  could  be 
removed  from  the  stand.  However,  there  still  re- 
mains the  problem  as  to  how  to  use  the  harvested 
material.  Its  application  to  agricultural  land  with 
sludge  discharged  from  a  sewage  treatment  plant  is 
expected  to  become  an  important  means  for  dispos- 
ing of  sludge  and  using  this  material.  (See  also 
W89-04689)  (Author's  abstract) 
W89-04722 
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The  vegetation  on  three  pine  mires  was  examined 
every  year  during  a  5-year  period.  Two  of  the 
mires  were  drained  for  forestry  during  the  third 
year,  while  the  third  mire  remained  untouched.  A 
strategy  consisting  of  several  independent  analysis 
methods  was  created  for  detecting  different  aspects 
reflecting  the  change  in  vegetation.  This  was  used 
to  reconstruct  successive  series  depicting  paths  of 
development  in  the  vegetation  after  the  drainage  of 
initially  different  mire  types.  The  results  obtained 
by  these  methods  were  highly  parallel,  indicating 
the  same  trend  in  each  case.  Even  though  the 
change  in  vegetation  was  still  relatively  small  three 
years  after  draining  it  could  be  clearly  detected  on 
both  drained  mires.  The  change  in  floristic  compo- 
sition was  so  small  that  the  frequencies  of  the 
species  related  to  the  plots  very  seldom  changed. 
The  change  could  mostly  be  detected  only  from 
the  coverage  of  certain  indicator  species.  The 
slight  alteration  in  the  vegetation  observed  after 
drainage  was  best  explained  by  the  previous  vege- 
tation, explanatory  power  about  .80  and  .90  for  the 
drained  mires  and  about  .95  for  the  control  plot. 
The  remaining  5%  of  the  variation  in  the  case  of 
the  control  plot  can  be  considered  normal  stochas- 
tic variation  in  vegetation  caused  by  general  fac- 
tors affecting  the  entire  area.  The  lowering  of  the 
groundwater  table  was  found  to  be  the  most  im- 
portant factor  responsible  for  the  change  in  vegeta- 
tion, especially  where  initially  wet  and  semi-wet 
sites  were  concerned.  The  vegetation  on  the  hum- 
mocks remained  almost  unchanged  after  draining. 
Post-drainage  development  tended  to  operate  in 
the  direction  of  a  more  uniform  vegetation.  (See 
also  W89-04689)  (Author's  abstract) 
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The  effects  of  exploitation  of  the  Bord  na  Mona 
peatlands  in  Ireland  on  the  peat  siltation  of  the 
Shannon  River  catchment  are  examined.  Excessive 
peat  solids,  while  not  toxic,  may  reduce  the  grass 
yields  of  grasslands.  Significant  settlement  of  peat 
solids  will  affect  the  storage  capacity  of  the  back- 
water systems  of  the  river.  Accumulations  of  peat 
silt  may  also  hinder  navigation.  Studies  on  the 
aquatic  effects  of  peat  siltation  showed  that  vegeta- 
tive abundance  and  diversity  are  diminished  near 
mounds  of  sediment.  Where  the  aquatic  plant  com- 
munity is  destroyed,  there  is  also  a  reduction  in  the 
trophic  stages  of  the  food  chain  which  depend  on 
the  plants  for  shelter,  food,  and  spawning  medium. 
Methods  of  control  of  peat  siltation  include  efflu- 
ent quality  control  measures  on  all  of  the  associat- 
ed 33,000  ha  of  bogland.  Settling  ponds  are  being 
revised  according  to  current  knowledge  to  afford 
effective  desilting.  Settlement  theory  and  practical 
experience  for  the  design  of  current  desilting  ponds 
is  examined.  Under  the  Peco  system  of  milled  peat 
production,  losses  arising  from  peat  siltation,  its 
correction  and  control  are  quantified.  Although 
current  legislative  policy  and  environmental  con- 
trol measures  exempt  Bord  na  Mona  from  various 
provisions  to  protect  the  environment,  the  peat 
producers  are  fully  committed  to  the  control  of 
peat  silt  in  all  of  its  effluent  waters.  Adopted 
standards  will  limit  effluent  suspended  solids  to 
under  100  mg/1  and  retain  over  90%  of  peat  silt. 
(See  also  W89-04689)  (Geiger-PTT) 
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The  recent  development  of  Lake  Ilajanjarvi  in 
East  Finland  was  studied  by  paleolimnological 
analyses.  The  sediment  was  dated  by  Pb210  (CRS- 
model)  and  by  annual  varves  that  have  been 
formed  since  the  year  1966  due  to  prevailing 
anoxia  in  the  deepest  part  of  the  lake.  Biostratigra- 
phic  analyses  of  diatoms  and  Cladocera  indicate 
prominent  eutrophication  of  the  lake,  especially 
after  the  mid-1970's  (mass  development  of  the 
diatom  Melosira  ambigua  in  the  1976  varve  and 
since;  appearance  of  Bosmina  longirostris  as  a  new 
species  and  increase  of  Chydorus  sphaericus).  The 
stratigraphic  assemblages  were  ordinated  by  DCA 
together  with  reference  assemblages  collected 
from  the  surface  sediments  of  a  number  of  eastern 
Finnish  lakes.  As  judged  by  diatoms,  the  ecosys- 
tem of  Ilajanjarvi  has  changed  from  that  of  a  dys- 
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oligotrophy  forest  lake  towards  resemblance  ol 
some  naturally  eutrophic  lakes,  of  which  one  is 
situated  in  the  Siilinjarvi  area  where  bedrock  apa- 
tite enriches  the  soil  with  phosphorus.  Change  of 
the  cladoceran  assemblages  is  not  so  thorough,  but 
nevertheless  apparent  in  the  DCA-ordination  also. 
Peatland  management  appears  to  have  caused  the 
eutrophication  of  Ilajanjarvi:  drainage  and  fertiliza- 
tion of  peatlands  since  1957  and  development  of  a 
fuel  peat  mining  area  since  1976  have  been  the 
major  disturbing  factors  on  the  lake's  largely  palu- 
dified  200-sq-km  drainage  area.  (See  also  W89- 
04689)  (Author's  abstract) 
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The  peatland  resources  are  distributed  throughout 
Newfoundland  with  varying  degree  of  quality  and 
quantity  of  mineable  peat  for  commercial  oper- 
ations. Among  other  types  of  peatlands,  the  domed 
and  blanket  bogs  are  most  frequently   found   in 
central   and   southern   Newfoundland.   Two  peat 
harvesting  projects,  one  each  in  an  area  rich  in 
domed  bogs  and  in  an  area  rich  in  blanket  bogs, 
were  initiated  to  explore  and  evaluate  the  viability 
of  peat  development  technology  in  Newfoundland. 
Both    projects    used    different    peatland    drainage 
strategy  and  peatland  harvesting  technology.  That 
is,  the  project  in  domed  bog  utilized  milled  peat 
harvesting  techniques  and  the  project  in  blanket 
bog  used  the  sod  peat  harvesting  techniques.  These 
projects  were  monitored  on  a  continuous  basis  for 
the  purpose  of  assessing  environmental  impacts  on 
receiving  waters.  Both  projects  have  been  found  to 
be  viable  within  the  stipulated  limits  of  environ- 
mental regulations  and  are  presently  being  allowed 
to  operate  as  private  enterprises.  The  results  of 
various  analyses  carried  out  on  the  data  obtained 
from  the  project  located  in  the  domed  bog  rich 
area  of  central  Newfoundland  are  presented.  The 
peak  flows  in  peat  harvesting  area  are  found  to 
increase  by   two   to   five   fold.   The   results   also 
indicate  that  significant  changes  do  occur  in  runoff 
volumes  and  water  quality  parameters.  The  sus- 
pended peat  load  is  found  to  increase  considerably 
due  to  peat  mining  activities.  The  peat  settling 
basins  of  dimension  6  by  2  by  1  m  with  a  bimonthly 
peat  removal  frequency  are  recommended  at  out- 
lets of  ditches  draining  100  ha  of  peat  mining  area. 
The  assimilative  capability  of  receiving  water  at 
the   project   site   was   found   adequate.   (See   also 
W89-04689)  (Author's  abstract) 
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The  influence  of  land  reclamation  on  the  hydrolo- 
gical  characteristics  of  the  territory,  chemical  com- 
position of  natural  waters  and  substance  removal 
from  improved  lands  is  not  homogeneous  in  time 
and  space  within  one  region.  Physical  peculiarities 
of  reclamation  systems  affect  quantitative  indices, 
the  application  of  fertilizers,  chemical  meliorants 
and  herbicides  are  most  influential  at  the  stage  of 
intensive  land  development;  while  the  details  of 
regional  development  influence  qualitative  indices 
As  a  result  of  a  twenty-year  study  of  quantitative 
and  qualitative  natural  water  indices,  three  periods 
of  their  formation  have  been  singled  out:  the 
period  of  reclamation  system  construction,  when 
all  indices  change  more  the  natural  conditions;  the 
period  of  system  under  stabilization  after  construc- 
tion completion,  when  all  indices  are  gradually 
levelling;  and,  finally,  the  period  of  land  reclama- 
tion development  when  chemical  load  the  terri- 
tory, with  all  its  consequences,  sharply  increases. 
Under  long-term  system  operation  in  the  Ukrainian 
Woodland  the  groundwaters  lie  at  a  depth  of  0.5- 
1.5  m  within  the  lowlands  and  up  to  2-3  m  in  the 
lowland  margins.  Initially,  the  mineralization  of 
natural  waters  in  the  Ukranian  Woodlands  was  up 
to  1.0  g/1;  twenty  years  or  more  after  the  begin- 
ning on  land  development,  the  mineralization  in- 
creases to  1.5  times  its  former  composition.  The 
volume  of  normalized  biogenic  substance  removal 
is  mainly  determined  by  seasonal  runoff  variations. 
Potassium,  as  the  most  soluble  ion,  has  the  greatest 
removal  (up  to  6  kg/day /ha),  and  phosphorus  the 
least  (up  to  0.01  kg/day/ha).  Intensive  land  recla- 
mation, and  the  changes  in  natural  conditions  ac- 
companying it,  must  be  under  constant  control 
with  the  aim  of  taking  timely  measures  for  avoid- 
ing negative  impacts.  (Author's  abstract) 
W89-04730 


PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  THE  HYDROLOGY  OF 
WETLANDS  IN  TEMPERATE  AND  COLD  RE- 
GIONS. 

For  primary  bibliographic  entry  see  Field  2H. 
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DRAINAGE    EFFECT    ON    THE    ENVIRON- 
MENT, 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04740 


WATER  TABLE  PROFILES  OF  DRAINED 
FORESTED  AND  CLEARCUT  PEATLANDS  IN 
NORTHERN  ONTARIO,  CANADA, 

Great    Lakes    Forestry    Research    Centre,    Sault 

Sainte  Marie  (Ontario). 

For  primary  bibliographic  entry  see  Field  2H. 

W 89-04741 


WATER    QUALITY    OF    PEATLANDS    AND 
MAN'S  INFLUENCE  ON  IT, 

Tampere  Water  and  Environmental  District  (Fin- 
land). 
For  primary  bibliographic  entry  see  Field  5B. 
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INFLUENCE  OF  DRAINAGE  AND  DEVELOP- 
MENT OF  OVERWETTED  LANDS  ON  QUAN- 
TITATIVE AND  QUALITATIVE  NATURAL 
WATER  INDICES, 

Ukrainskn   Nauchno-lssledovatel'skii   Inst.   Gidro- 
tekhniki  i  Melioratsii,  Kiev  (USSR). 
V   Y  Alekseyevsky,  N.  I.  Ivanushkina,  and  G.  P. 
Ryabtseva. 

IN  1'roceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
(old  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol  I  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  317-320,  2  fig,  1  tab. 

Descriptors:  'Drainage  effects,  'Wetlands,  'Land 
reclamation.  Land  use,  Phosphorus  removal, 
Groundwater  movement.  Chemical  properties, 
Minerals,  Fertilizers,  Herbicides,  Runoff,  Water 
fluctuation*,  Forest  watersheds,  Environmen- 
tal  'it' 


EFFECT  OF  PEAT  PRODUCTION  ON  WATER 
QUALITY  AND  BACTERIOPLANKTON  IN 
THE  DRAINAGE  BASIN  OF  THE  RIVER  KII- 
MINKIJOKI, 

Oulu  Univ.  (Finland).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 
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CHARACTERIZATION  OF  PRODUCED 
WATERS  FROM  NATURAL  GAS  PRODUC- 
TION OPERATIONS.  EXECUTIVE  SUMMA- 
RY, 

ERT,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  5A. 
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SOUTH  LAKE  TAHOK  QUADRANGLE:  VEGE- 
TATION MAP, 


Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-O4907 


EFFECTS  OF  PROPOSED  HIGHWAY  EM 
BANKMENT  MODIFICATIONS  ON  WATER- 
SURFACE  ELEVATIONS  IN  THE  LOWER 
PEARL  RIVER  FLOOD  PLAIN  NEAR  SLI- 
DELL,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

J.  J.  Gilbert,  and  R.  E.  Schuck-Kolben. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   86-4129, 
1987.  36p,  13  fig,  7  tab,  13  ref. 

Descriptors:  'Flooding,  'Flood  plains,  'Highway 
effects,  'Embankments,  'Louisiana,  River  basins, 
Flood  damage,  Finite  element  method,  Model 
studies,  Bridge  design,  Backwater,  Flood  control. 

Major  flooding  in  the  lower  Pearl  River  basin  in 
recent  years  has  caused  extensive  damage  to  homes 
and  highways  in  the  area.  In  1980  and  1983,  Inter- 
state Highway   10  and  U.S.   Highway   190  were 
overtopped.  In  1983,  the  Interstate  Highway   10 
crossing  was  seriously  damaged  by  the  flood.  The 
U.S.  Geological  Survey,  in  cooperation  with  the 
Louisiana  Department  of  Transportation  and  De- 
velopment, Office  of  Highways,  used  a  two-dimen- 
sional finite-element  surface-water  flow  model  to 
evaluate    the    effects    the    proposed    embankment 
modifications  at  Interstate  Highway   10  and  U.S. 
Highway  90  on  the  water-surface  elevations  in  the 
lower  Pearl  River  flood  plain  near  Slidell,  Louisi- 
ana. The  proposed  modifications  that  were  consid- 
ered for  the   1983  flood  are:  (1)  Removal  of  all 
highway  embankments,  the  natural  condition,  (2) 
extension  of  the  West  Pearl  River  bridge  by  1,000 
feet  at  U.S.  Highway  90,  (3)  construction  of  a  new 
250-foot  bridge  opening  in  the  U.S.  Highways  190 
and  90,  west  of  the  intersection  of  the  highways. 
The  proposed  highway  bridge  modifications  also 
incorporated   lowering   of  ground-surface   eleva- 
tions under  the  new  bridges   to  sea  level.   The 
modification  that  provided  the  largest  reduction  in 
backwater,  about  35  percent,  was  a  new  bridge  in 
Interstate  Highway   10.  The  modification  of  the 
West  Pearl  River  bridge  at  U.S.  Highway  90  and 
replacement  of  the  bridge  in  U.S.  Highway  190 
provide  about  a  25%  reduction  in  backwater  each. 
For  the  other  modification  conditions  that  required 
structural     modifications,     maximum     backwater 
computed   on   the   west   side   of  the   flood   plain 
ranges  from  0.0  to  0.8  foot  and  on  the  east  side 
from  0.0  to  0.6  foot.  Results  show  that  although 
backwater  is  greater  on  the  west  side  of  the  flood 
plain  than  on  the  east  side,  upstream  of  highway 
embankments,  backwater  decreases  more  rapidly 
in  the  upstream  direction  on  the  west  side  of  the 
flood  plain  than  on  the  east  side.  Analysis  of  the 
proposed   modifications  indicates  that  backwater 
would  still  occur  on  the  east  and  west  sides  of  the 
flood  plain,  but  values  would  be  less  than  those 
computed  with  highway  embankments  in  place. 
(Author's  abstract) 
W 89-049 12 

DESCRIPTION  OF  THE  HYDROLOGIC 
SYSTEM  AND  THE  EFFECTS  OF  COAL 
MINING  ON  WATER  QUALITY  IN  THE  EAST 
FORK  LITTLE  CHARITON  RIVER  AND  THE 
ALLUVIAL  AQUIFER  BETWEEN  MACON 
AND  HUNSTVILLE,  NORTH-CENTRAL  MIS- 
SOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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EFFECTS  OF  LAND  USE  ON  GROUND- 
WATER QUALITY  IN  CENTRAL  FLORIDA- 
PRELIMINARY  RESULTS:  U.S.  GEOLOGICAL 
SURVEY  TOXIC  WASTE-GROUND-WATER 
CONTAMINATION  PROGRAM, 
Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


For  primary  bibliographic  entry  see  Field  5B. 
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GEOHYDROLOGY  AND  POTENTIAL  HY- 
DROLOGIC  EFFECTS  OF  UNDERGROUND 
COAL  MINING  IN  THE  RAPID  CREEK  BASIN, 
MESA  COUNTY,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

T.  Brooks. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4172. 
1986.  28p,  6  fig,  5  tab,  19  ref  1  plate  in  pocket. 

Descriptors:  *Coal  mining,  *Subsidence,  *Water 
quality,  *Geohydrology,  *Mining  effects,  Aquifers, 
Stream  discharge,  Specific  conductivity,  Ground- 
water movement,  Hydrogen  ion  concentration, 
Evapotranspiration. 

The  U.S.  Bureau  of  Land  Management  may  lease 
additional  coal  tracts  in  the  Rapid  Creek  basin, 
Colorado.  Springs  in  this  basin  are  used  as  a  water 
supply  for  the  town  of  Palisade.  The  geohydrology 
of  the  basin  is  described  and  the  potential  hydro- 
logic  effects  of  underground  coal  mining  in  the 
basin  summarized.  Geologic  formations  in  the 
basin  consists  of  Cretaceous  sandstone  and  shale, 
Tertiary  sandstone,  shale,  and  basalt,  and  uncon- 
solidated deposits  of  Quaternary  age.  Some  sand- 
stone and  coal  beds  are  permeable,  although  bed- 
rock in  the  basin  typically  is  a  confining  bed. 
Unconsolidated  deposits  contain  aquifers  that  are 
the  source  of  spring  discharge.  Stream  discharge 
was  measured  on  Rapid  and  Cottonwood  Creeks, 
and  inventories  were  made  of  7  reservoirs,  25 
springs,  and  12  wells.  Specific  conductance  of 
streams  ranged  from  320  to  1,050  microsiemens/ 
cm  at  25C;  pH  ranged  from  7.8  to  8.6.  Specific 
conductance  of  springs  ranged  from  95  to  1,050 
microsiemens/cm  at  25C;  pH  ranged  from  6.8  to 
8.3.  Discharge  from  the  basin  includes  about  18,800 
acre-ft/yr  as  evapotranspiration,  1,300  acre-ft/yr  as 
springflow,  1,280  acre-ft/yr  as  streamflow,  and 
negligible  groundwater  flow  in  bedrock.  With  ap- 
propriate mining  methods,  underground  mining 
would  not  decrease  flow  in  basin  streams  or  from 
springs.  The  potential  effects  of  mining-caused  sub- 
sidence might  include  water-pipeline  damage  and 
temporary  dewatering  of  bedrock  adjacent  to  coal 
mining.  (Author's  abstract) 
W89-04942 


RECONNAISSANCE  OF  HYDROLOGY,  LAND 
USE,  GROUND-WATER  CHEMISTRY,  AND 
EFFECTS  OF  LAND  USE  ON  GROUND- 
WATER CHEMISTRY  IN  THE  ALBUQUER- 
QUE-BELEN  BASIN,  NEW  MEXICO, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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THICKNESS  AND  HYDROGEOLOGY  OF 
AQUIFERS  AND  CONFINING  UNITS  BELOW 
THE  UPPER  GLACIAL  AQUIFER  ON  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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ESTIMATING  PEAK  DISCHARGES,  FLOOD 
VOLUMES,  AND  HYDROGRAPH  SHAPES  OF 
SMALL  UNGAGED  URBAN  STREAMS  IN 
OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04959 


EFFECTS   OF   DRAINAGE   ON   CROPS    AND 
FARM  MANAGEMENT, 

Institute  for  Land   and  Water   Management   Re- 
search, Wageningen  (Netherlands). 
R  A.  Feddes. 
Agricultural  Water  Management  AWMADF,  Vol. 


14,  No.  1-4,  p  3-18,  August  1988.  11  fig,  3  tab,  45 
ref. 

Descriptors:  *Drainage,  *Drainage  effects,  "Crop 
yield,  *Farm  management,  'Agricultural  hydrolo- 
gy, *Soil-water-plant  relationships,  Drainage  engi- 
neering, Hydrologic  models,  Computer  models, 
Soil  water,  The  Netherlands. 

A  review  is  given  of  the  history  and  present  state 
of  drainage  theory  and  its  applications  in  the  Neth- 
erlands. The  theoretical  framework  evolved  form 
the  steady-state  cases  studied  by  Hooghoudt  and 
the  corresponding  criteria.  Later  on,  non-steady 
conditions  and  criteria  were  introduced.  Both 
methods  lead  to  almost  the  same  conclusions  re- 
garding drain  spacings.  To  establish  the  steady  and 
non-steady  drainage  criteria  experimental  fields 
were  used.  Groundwater  depth,  though  easy  to 
measure,  is  a  poor  criterion  for  the  conditions 
encountered  by  growing  crops.  Therefore,  more 
recently,  models  have  been  developed  to  simulate 
the  moisture  regime  of  the  root  zone  and  the  soil 
surface.  Several  such  models  are  described;  they 
are  applied  to  various  problems  ranging  from  soil 
workability  to  length  of  growing  season  and  crop 
response  to  drought  in  summer.  In  this  way  the 
effects  of  drainage  depth  and  drain  spacing  can  be 
investigated  in  far  more  detail  than  would  be  possi- 
ble from  field  experiments.  Data  obtained  by 
remote  sensing  techniques  data  can  be  interpreted 
in  terms  of  moisture  status  in  the  field.  This  inde- 
pendent method  can  be  used  to  check  or  to  cali- 
brate the  results  obtained  from  numerical  models. 
(Author's  abstract) 
W89-05107 


EFFECTS  OF  SUBSURFACE  DRAINAGE  ON 
HEAVY  HYDROMORPHIC  SOIL  IN  THE  NE- 
LINDVOR  AREA,  YUGOSLAVIA, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

N.  Plamenac. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  19-27,  August  1988.  8  fig,  3  tab,  4  ref. 

Descriptors:  *  Agricultural  hydrology,  'Subsurface 
drainage,  *Clays,  'Drainage  effects,  'Soil  water 
table,  'Yugoslavia,  Tile  drainage,  Drainage  pro- 
grams, Crop  yield,  Soil  physical  properties,  Drain 
spacing,  Waterlogging,  Hydraulic  conductivity, 
Backfill,  Subsoil  drainage,  Mole  drainage. 

The  establishment  in  1958  of  experimental  fields 
with  subsurface  drainage  on  clay  soils  under  differ- 
ent natural  conditions  and  frequently  with  excess 
water,  marked  the  beginning  of  a  period  of  investi- 
gating the  most  important  parameters  that  deter- 
mine the  improvement  of  the  water-air  regime  in 
the  soil.  One  of  the  experimental  fields  installed  in 
1968  is  the  Nelindvor  field,  situated  in  the  Drava 
valley  close  to  the  city  of  Osijek.  The  investiga- 
tions carried  out  in  this  field  concern  the  effect  of 
various  drainage  variants  on  the  improvement  of 
the  soil  water  regime,  yield  increase,  and  effect  on 
soil  structure  and  workability.  Tile  drainage  with 
large  spacings  (20-50  m)  applied  in  the  Nelindvor 
experimental  field  on  very  deep  heavy  clay  soil 
proved  to  be  highly  effective  when  combined  with 
measures  like  subsoiling  and  moling.  The  lowering 
of  the  groundwater  level  to  a  depth  of  50  cm  in  the 
critical  spring  period  took  3  days  for  drains  spaced 
at  20-30  m.  The  longer  duration  for  the  larger 
spacings  negatively  affected  tillage  and  reduced 
maize  and  wheat  yields.  When  filter  materials  were 
applied  together  with  a  highly  permeable  connect- 
ing layer  in  the  trench  up  to  the  arable  layer, 
waterlogging  disappeared  within  2  days.  The  hy- 
draulic conductivity  of  the  soil  and  the  bulk  densi- 
ty in  the  trench  with  gravel  backfill  showed  favor- 
able values  even  after  5  years,  whereas  the  soil  in 
the  trenches  without  backfill  compacted  quickly. 
The  soil  water  flow  in  the  original  soil  near  the 
trench  is  unfavorable  without  moling  or  subsoiling 
to  a  depth  of  about  60  cm.  The  physical  and 
thermal  properties  of  the  soil  were  improved,  yield 
of  all  crops  increased  and  considerable  savings  in 
the  machine  work  and  labor  were  achieved  if 
compared  with  undrained  conditions.  The  results 
obtained  with  the  application  of  clay  tiles  and 
corrugated  PVC  pipes  in  the  Drava  valley,  com- 
bined with  different  envelope  materials  provided 


more  reliable  and  cheaper  technical  solutions  for 
subsurface  drainage.  (Vernooy-PTT) 
W89-05108 


INFLUENCE   OF   WATER   LEVEL   MANAGE- 
MENT AND  GROUNDWATER  QUALITY  ON 
VEGETATION  DEVELOPMENT  IN  A  SMALL 
NATURE  RESERVE  IN  THE  SOUTHERN  GEL- 
DERSE  VALLEI  (THE  NETHERLANDS), 
Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
D.  van  der  Hoek,  and  S.  van  der  Schaaf. 
Agricultural  Water  Management  AWMADF,  Vol. 
14,  No.  1-4,  p  423-437,  August  1988.  8  fig,  4  tab,  12 
ref. 

Descriptors:  'Drainage  effects,  'Groundwater 
management,  'Vegetation  effects,  'Wetlands,  'The 
Netherlands,  'Water  table  decline,  Water  manage- 
ment, Groundwater  levels,  Water  quality,  Im- 
paired water  quality. 

In  many  small  wetland  reserves  in  the  Netherlands 
the  vegetation  is  changing  slowly  as  a  result  of 
qualitative  and  quantitative  changes  in  hydrologi- 
cal  conditions.  An  analysis  is  given  of  the  relation 
of  the  changed  regional  geohydrological  system  to 
the  changing  situation  in  a  small  reserve  where  the 
original  vegetation  was  a  seepage  dependent  Cirsio 
Molinietum.  Seepage  from  an  underlying  artesian 
aquifer  has  become  smaller  in  the  20th  century  as  a 
result  of  afforestation  of  the  infiltration  area  and  of 
increased  pumping  of  groundwater.  Measures  to 
protect  the  original  vegetation  consisted  of  the 
installation  of  a  small  windmill  to  pump  in  water 
from  the  Grift  into  the  reserve,  construction  of  a 
low  embankment  along  the  eastern  and  the  south- 
ern edges  to  allow  water  conservation  during  the 
winter,  and  a  ditch  along  the  embankment  to 
divert  a  possible  inflow  of  polluted  (ground)  water 
around  the  reserve  into  the  Grift.  These  have 
caused  an  increased  liability  to  inundation  by  eu- 
trophic  and  polluted  water  in  the  largest  part  of 
the  reserve.  Although  pumping  of  water  was  dis- 
continued in  later  years,  the  inlet  was  never  closed 
and  in  periods  of  high  Grift  levels  inundation  of 
parts  of  the  reserve  may  occur.  Measures  for  a 
better  preservation  of  the  vegetation  suggested  are: 
(1)  undo  the  previous  measures  in  order  to  prevent 
inundation  by  Grift  water  and  prevent  conserva- 
tion of  rain  water.  A  drier  situation  at  times  in  the 
central  part  may  be  the  consequence,  but  this  will 
cause  a  slower  degradation  of  the  vegetation;  (2) 
create  a  buffer  zone  around  the  reserve  to  decrease 
the  hydrological  dependence  on  the  surrounding 
area;  (3)  increase  of  the  supply  of  lighogenic  water 
by  drilling  one  or  two  wells  into  the  artesian 
aquifer,  combined  with  a  proper  water  level  man- 
agement system.  (Vernooy-PTT) 
W89-05147 


SMALL  WATER  BODIES  AND  WETLANDS: 
THE  INFLUENCE  OF  WATER  LEVEL  MANIP- 
ULATION ON  METAPHYTON  PRODUCTION 
IN   A   TEMPERATE   FRESHWATER   MARSH, 

Delta  Waterfowl  and  Wetlands  Research  Station, 

Portage  la  Prairie  (Manitoba). 

For  primary   bibliographic   entry   see   Field   6G. 
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EFFECT  OF  DEFORESTATION  ON  ORGANIC 
DEBRIS  DAMS, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Biology. 
L.  O.  Hedin,  M.  S.  Mayer,  and  G.  E.  Likens. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen  IV 
TLAP,  Vol.  23,  No.  2,  p  1135-1141,  August  1988.  3 
fig,  22  ref. 

Descriptors:  'Forest  management,  'Dams,  'Sedi- 
ment transport,  'Clear-cutting,  'Debris  dams,  Or- 
ganic debris,  Waterfalls,  Pools,  Deforestation. 

The  effects  of  deforestation  on  the  abundance  and 
persistence  of  dams,  and  on  sediment  transport  in 
several  small  streams  were  examined.  The  study 
was  conducted  in  first  and  second  order  streams 
draining  a  second  growth  northern  hardwood 
forest  at  the  Hubbard  Brook  Experimental  Forest, 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4C — Effects  On  Water  Of  Man's  Non-Water  Activities 


in  the  White  Mountains  of  New  Hampshire.  The 
streams  drain  similar,  parallel  watersheds,  have 
average  channel  slopes  ranging  from  6  to  19  de- 
grees and  exhibit  stair-step  channel  morphologies 
with  organic  debris  dams  creating  a  series  of  small 
waterfalls  with  associated  pools.  There  was  a 
large,  but  somewhat  delayed,  effect  of  deforest- 
ation on  the  abundance  of  organic  debris  dams  in 
the  streams.  Two  years  after  deforestation,  the 
density  of  dams  had  not  changed.  During  the  third 
year,  there  was  a  large  decrease  in  the  density  of 
dams.  Abundances  of  dams  were  even  further  de- 
pressed 19  and  20  years  after  deforestation.  The 
export  of  sediment  peaked  in  the  third  year  after 
deforestation.  A  lag  period  is  suggested  before  the 
debris  dams  start  decreasing.  The  abundance  of 
organic  debris  dams  decreases  until  tress  from  the 
regrowing  forest  are  large  enough  to  create  dams 
when  they  fall  across  the  stream  channel.  The 
changes  in  abundance  of  debris  dams  affects  the 
transport  of  sediment.  The  results  of  the  study 
support  the  hypothesis  that  deforestation  has  a 
major  effect  on  the  abundance  of  organic  debris 
dams.  Deforestation  in  the  northern  hardwood 
forest  affected  abundances  of  debris  dams  for  an 
extended  period  of  time,  possibly  100  years  or 
more.  In  a  forested  landscape,  it  is  expected,  at  any 
one  time,  to  find  streams  with  different  abundances 
of  debris  dams  and  patterns  of  sediment  transport 
depending  on  the  history  and  spatial  variability  of 
disturbance  in  the  landscape.  (Davis-PTT) 
W89-05200 


ECOSYSTEM  ANALYSIS  OF  THE  CALCASIEU 
RIVER/LAKE  COMPLEX  (CALECO). 

McNeese  State  Univ.,  Lake  Charles,  LA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-002683. 
Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/EP/31 111-1 -Vol.  1,  June  26, 
1987.  403p.  DOE  Grant  DE-FG01-83EP31111. 
Edited  by  L.  R.  DeRouen  and  L.  Harold  Steven- 
son. 

Descriptors:  'Ecosystem  analysis,  'Environmental 
impact,  'Urbanization,  'Calcasieu  River,  'Calca- 
sieu Lake,  'Estuaries,  'Louisiana,  Ecosystems, 
Water  quality,  Chemical  analysis,  Benthic  environ- 
ment, Zooplankton,  Hydrologic  studies. 

The  Calcasieu  River/Lake  Complex  is  an  impor- 
tant resource  in  southwestern  Louisiana.  The  wa- 
tershed of  the  system  has  been  developed  by  mu- 
nicipal, industrial,  and  agricultural  interests,  and 
the  waterways  are  used  for  waste  discharge,  trans- 
portation, recreation,  and  commercial  fisheries.  Be- 
cause of  the  multiple  uses  of  the  system,  there  is  a 
potential  for  degradation  of  the  estuary.  This  docu- 
ment reports  on  research  undertaken  in  an  effort  to 
understand  the  basic  ecology  of  the  Calcasieu 
River/Lake  Complex  and  to  evaluate  the  effects  of 
human  activities  on  that  ecology.  Part  of  the  work 
involved  surveying  the  Calcasieu  Estuary  for  the 
presence  of  anthropogenic  substances  as  well  as 
analyses  of  the  effects  of  human  activities  on  the 
biotic  communities  within  the  estuary.  The  field 
sampling  and  monitoring  were  conducted  from 
October  1983  through  August  1986.  Routine  sam- 
pling locations  were  sited  throughout  the  estuary 
from  the  salt  water  barrier  on  the  Calcasieu  River 
north  of  Interstate  10  to  the  mouth  of  the  system  at 
Cameron.  The  impacts  of  land  use  on  the  estuary 
were  investigated  through  seven  major  substudies: 
Water  Quality  and  Special  Pollutants;  Chemistry; 
Primary  Producers;  Zooplankton;  Benthos; 
Nekton,  and  Hydrology.  The  findings  of  each  sub- 
study  are  presented  in  separate  chapters  (1  through 
7)  In  turn,  mewl  chapters  are  divided  into  subsec- 
tioiu  hi  segments,  each  of  which  represents  a 
discrete,  independent  project  within  the  scope  of 
the   total    program.    (See    W89-05530   thru    W89- 

II    sntz-PTT) 
W89-05529 


Oil.  SHALE,  WATER  RESOURCES,  VALUA- 
BLE  MINERALS  OF  THE  PICEANCE  BASIN, 
<  OI.ORADO:  THE  CHALLENGE  AND 
CHOICES  OF  DEVELOPMENT, 

/,    lake-wood,    CO.    Water    Re- 

0    I     I 


Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Professional  Paper  1310,  1987.  143  p,  90  fig.  5  tab. 

Descriptors:  'Oil  shale,  'Colorado,  'Mining, 
'Water  quality,  Minerals,  Water  resources.  Air 
pollution. 

The  Piceance  basin  of  northeast  Colorado  contains 
about  1,200  billion  barrels  of  shale  oil  and  about  50 
billion  tons  of  nahcolite  and  dawsonite.  The  miner- 
als originated  in  an  ancient  lake  and  are  associated 
with  ground  water  that  occurs  mostly  in  fractures. 
Mineral  development  will  disrupt  natural  condi- 
tions in  the  basin  because  of  the  required  mine 
drainage,  mining,  retorting,  water  development, 
mineral  transportation,  and  reclamation.  Proper 
development  of  the  mineral  resources  will  require 
additional  investigations,  carefully  designed  field 
procedures,  and  controll  technology  to  avoid  dele- 
terious effects  on  the  water  resources  and  land 
surface  of  the  basin  and  on  the  regional  air  quality. 
However,  the  potential  benefits  from  mineral  de- 
velopment are  numerous  and  diverse.  (USGS) 
W89-05776 
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STABILITY  DESIGN  OF  GRASS-LINED  OPEN 
CHANNELS, 

Agricultural    Research    Service,    Stillwater,    OK. 
Plant  Science  and  Water  Conservation  Lab. 
D.  M.  Temple,  K.  M.  Robinson,  R.  M.  Ahring, 
and  A.  G.  Davis. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 16629. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Agriculture  Handbook  Number  667,  September 
1987.    167p,   68   fig,    10  tab.a   54   ref,   2   append. 

Descriptors:  'Grassed  waterways,  'Erosion  con- 
trol, 'Open  channels,  'Hydraulic  structures,  'Hy- 
draulic properties,  Agriculture,  Hydraulic  design, 
Channel  flow,  Mathematical  studies. 

This  handbook  presents  the  state  of  the  art  in 
grass-lined  channel  design.  It  is  intended  primarily 
for  use  by  engineers  and  technicians  directly  in- 
volved in  planning,  designing,  or  maintaining  open 
channels  where  vegetation  can  be  used  as  a  lining 
for  erosion  protection.  Each  of  the  six  chapters 
(development  of  design  relations;  species  selection, 
establishment,  and  maintenance  of  grass-lined 
channels;  determination  of  channel  design  param- 
eters; grass-lined  channel  design;  calculator-  or 
computer-assisted  design;  and  graphical  design  of 
open  channels)  is  a  complete  discussion,  with  refer- 
ence to  other  chapters  as  appropriate.  Nomographs 
and  calculator/computer  programs  are  included  as 
design  aids.  Only  those  design  conditions  that  have 
implications  unique  to  the  use  of  grass  as  a  channel 
lining  are  discussed  in  detail,  and  the  design  aids 
focus  on  stability  design  under  steady,  uniform 
flow  conditions.  (Author's  abstract) 
W89-04849 


URBAN  GROWTH  MANAGEMENT  AND 
GROUNDWATER  PROTECTION:  AUSTIN, 
TEXAS. 

Lower  Colorado  River  Authority,  Austin,  TX. 
Dept.  of  Natural  Resource  Policy  and  Programs 
For  primary  bibliographic  entry  see  Field  5G. 
W89-05609 
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PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  WATER  IN  COAL-MINE  PONDS, 
EASTERN  OKLAHOMA,  JUNE  TO  NOVEM- 
BER 1977-81, 

Geological   Survey,  Oklahoma  City,  OK.   Water 

Resources  Div. 

I..  J.  Slack,  and  S.  P.  Hlumcr. 


Oklahoma  Geological  Survey  Special  Publication 
87-2,  1987.  1 16p,  159  fig,  6  tab,  67  ref 

Descriptors:  'Chemical  analysis,  'Coal  mines. 
•Physical  properties,  'Water  analysis,  'Pollutant 
identification,  'Mine  drainage,  Oklahoma,  Hydro- 
gen ion  concentration,  Dissolved  oxygen,  Sulfates, 
Chloride,  Iron,  Manganese,  Temperature,  Specific 
conductivity 

Water  at  102  sites  in  59  coal-mine  ponds  in  eastern 
Oklahoma  was  sampled  at  least  twice  during  June 
to  November  1977-81  to  determine  temperature, 
specific  conductance,  dissolved  oxygen,  pH,  and 
dissolved  sulfate,  chloride,  iron,  and  manganese  - 
as  part  of  a  study  of  the  hydrology  of  the  Oklaho- 
ma coalfield.  These  determinations  show  that 
during  June  to  October  water  in  ponds  deeper  than 
10  ft  was  stratified,  ponds  which  had  little  or  no 
change  of  temperature  with  depth  generally  were 
shallow  or  were  sampled  in  early  November.  Tem- 
perature, dissolved  oxygen,  and  pH  usually  de- 
creased with  depth,  whereas  specific  conductance 
usually  increased  with  depth.  Concentrations  of 
dissolved  sulfate,  chloride,  iron,  and  manganese 
varied  from  site  to  site.  Specific  conductance, 
which  is  a  measure  of  dissolved  solids  in  the  water, 
ranged  from  93  to  4,800  micromhos/cm  at  25  C. 
Some  physical  and  chemical  characteristics  of  the 
mine-pond  water  are  related  to  the  coal  bed  adja- 
cent to  the  pond.  Mean  specific-conductance 
values  and  dissolved  sulfate  concentrations  were 
greatest  in  ponds  associated  with  mining  of  the 
Dawson,  Weir-Pittsburg,  and  Secor  coals.  Mean 
dissolved  iron  concentrations  were  greatest  in 
ponds  associated  with  mining  of  the  Dawson, 
Secor,  and  Hartshorne  coals.  Mean  dissolved-man- 
ganese  concentrations  were  greatest  in  ponds  asso- 
ciated with  mining  of  the  Dawson,  Weir-Pittsburg, 
and  Secor  coals,  but  greatly  exceeded  secondary 
drinking-water  limits  regardless  of  coal  bed  mined. 
(Author's  abstract) 
W 89-04647 


ACIDITY  OF  RAIN  IN  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-04675 


CONTAMINANT  QUANTIFICATION  IN  HY- 
DROGEOLOGICAL  INVESTIGATIONS, 

Union  Carbide  Corp.,  South  Charleston,  WV. 

B.  E.  Smith,  L.  A.  Rivera  Figueroa,  and  M. 

Alsopa. 

IN:    Third    Caribbean    Islands    Water    Resources 

Congress.  Proceedings  of  a  Symposium  held  in  St. 

Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 

79-82,  1  tab. 

Descriptors:  'Groundwater  quality,  'Quantitative 
analysis,  'Pollutant  identification,  'Chemical  anal- 
ysis, Water  sampling,  Gas  chromatography,  Moni- 
toring, Organic  vapor  analysis. 

As  part  of  a  groundwater  investigation  to  identify 
the  occurrence  of  contaminants,  consideration 
should  be  given  to  the  development  of  a  contami- 
nant quantification  method(s).  The  method(s) 
should  be  developed  by  considering  the  type  of 
suspected  contaminants,  any  easily  identifiable  con- 
stituents within  the  contaminants,  methods  to  ana- 
lyze for  the  contaminants,  and  coordination  of  the 
method(s)  with  the  drilling  and  sampling  program. 
Criteria  for  a  quantification  method(s)  should  in- 
clude a  comparable  level  of  accuracy  and  precision 
with  the  investigation  program,  specific  detection 
of  key  constituents,  rapid  turn-around  time  for 
analysis,  reasonable  costs,  and  documented  analyti- 
cal procedures.  A  study  which  utilized  contami- 
nant quantification  methods  on  about  500  soil  sam- 
ples from  17  borings  successfully  identified  the 
occurrence  of  contaminants  beneath  a  waste  dis- 
posal site.  The  results  of  the  methods  were  used  to 
prepare  a  Ground  Water  Quality  Assessment  of  the 
site  to  satisfy  RCRA  regulations.  Three  contami- 
nant quantification  methods  were  employed:  visual 
inspection,  gas  chromatography,  and  organic 
vapor  analyzer  (OVA).  The  results  of  these  meth- 
ods were  compared  with  each  other  and  with 
results  from  groundwater  quality  analyses.  The  gas 
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chromatography  method  proved  to  be  the  most 
effective  and  reliable,  and  correlated  well  with 
visual  inspection.  The  OVA  analysis  did  not  corre- 
late well  and  in  the  absence  of  the  other  two 
methods  could  have  led  to  erroneous  conclusions 
concerning  the  presence  of  contaminants.  Al- 
though the  OVA  instrument  is  commonly  used  in 
contaminant  identification  studies,  the  results  of 
these  studies  could  be  questionable.  (See  also  W89- 
04665)  (Lantz-PTT) 
W89-04679 


FIRST  RADIOCESIUM  PROFILE  AND  SNOW 
COVER  MASS  MEASUREMENTS, 

National  Board  of  Waters,  Helsinki  (Finland).  Hy- 
drological  Office. 
S.  S.  H.  Kasi. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  2.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  101-105,  3  fig,  6  ref. 

Descriptors:  *Radiochemical  analysis,  Chernobyl, 
*Cesium  radioisotopes,  *Snow  cover,  *Swamps, 
*Peat  bogs,  Gamma  radiation,  Hydrological  data 
collections,  Hydrologic  models,  Model  studies, 
Nuclear  powerplants,  Wetlands. 

The  profile  of  cesium- 137  in  soil  can  be  gauged 
nondestructively  using  a  scintillation  detector  set 
in  tubing  or  a  hole  in  the  soil  (peat  soils  included) 
at  different  depths  from  the  surface.  Radiocesium 
fallout  from  the  Chernobyl  nuclear  powerplant 
makes  almost  a  plane  at  the  surface  of  any  soil.  A 
scintillator  or  semiconduction  detector  can  be  set 
above  the  snow  cover  and  the  snow  attenuation  of 
cesium  gamma  radiation  can  be  measured.  This 
method  is  very  sensitive  to  the  snow  cover  mass 
thickness,  i.e.,  to  its  water  equivalent.  The  results 
of  the  first  meastrrements  and  evaluations  are  pre- 
sented. In  relatively  large  regions  in  some  decades 
the  cesium  method  is  more  sensitive  than  its  tradi- 
tional counterparts  for  radioactive  snow  cover 
measurement  which  rely  on  the  radiation  of  potas- 
sium-40.  The  very  thick  snow  covers  may  attenu- 
ate readings  using  potassium-40  radioactivity.  The 
cesium- 137  layer  is  also  present  at  the  surface  of 
any  swamp.  (See  also  W89-04731)  (Author's  ab- 
stract) 
W89-04744 


ROLE  OF  ACUTE  TOXICITY  BIOASSAYS  IN 
THE  REMEDIAL  ACTION  PROCESS  AT  HAZ- 
ARDOUS WASTE  SITES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
L.  A.  Athey,  J.  M.  Thomas,  J.  R.  Skalski,  and  W. 
E.  Miller. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-125430. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/8-87/044,  August  1987. 
106p,  21  fig,  11  tab,  33  ref.  Contract  DE-AC06- 
76RL01830. 

Descriptors:  *Bioassay,  "Industrial  wastes,  "Haz- 
ardous materials,  "Waste  dumps,  "Cleanup,  "Acute 
toxicity  bioassay,  Toxicity,  On-site  investigations, 
Soil  analysis,  Sediment  analysis,  Water  analysis, 
Phytotoxicity. 

The  use  of  standardized  aquatic  and  terrestrial 
acute  toxicity  bioassessment  procedures  and  their 
use  at  four  different  sites  is  discussed.  Soils  from 
the  Rocky  Mountain  Arsenal  were  bioassayed  and 
the  results  were  used  to  prepare  a  cleanup  map 
based  on  phytotoxicity.  Bioassay  results  from  sedi- 
ment samples  taken  from  a  wood  treatment  site  in 
Mississippi,  which  ceased  operation  in  1979  were 
compared  to  chemical  analysis  results  and  demon- 
strated that  bioassays  can  be  used  effectively  to 
guide  remedial  actions  at  creosote-contaminated 
sites.  Bioassay  results  from  soil,  sediment,  and  sur- 
face-water samples  at  two  hazardous  chemical 
waste  sites  in  New  Jersey  were  used  to  evaluate 
site  toxicity,  determine  sources  of  chemicals,  and 
illustrate  the  use  of  staged  sampling  and  composit- 
ing. Bioassessment  procedures  have  two  important 
advantages  over  chemical  analyses:  (1)  they  can 
directly  measure  the  effects  of  a  known  or  suspect- 
ed contaminant  on  plants  and  animals,  and  (2)  they 


are  inexpensive  compared   to  complete  chemical 
analyses.  (White-Reimer-PTT) 

W89-04747 


TOXICITY  REDUCTION  EVALUATIONS  IN 
MUNICIPAL  WASTEWATER  TREATMENT 
PLANTS, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
D.  F.  Bishop. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-125703. 
Price  codes:  A03  in  paper  copy,  A01  in  paper 
copy,  A01  in  microfiche.  Report  No.  EPA/600/D- 
87/320,  October  1987.  27p,  6  fig,   10  tab,  16  ref. 

Descriptors:  "Bioassays,  "Wastewater  analysis, 
"Municipal  wastewater,  "Toxicity,  Toxicity  Re- 
duction Evaluation,  Ames  mutagenicity,  Water 
pollution  control. 

The  evolving  management  method  (Toxicity  Re- 
duction Evaluation)  involves  four  major  elements: 
(1)  evaluating  the  causes  of  toxic  substances  pass- 
ing through  treatment  plants,  (2)  characterizing 
and  identifying  the  components  of  toxicity,  (3) 
tracing  substances  to  their  sources,  and  (4)  evaluat- 
ing treatment  alternatives  for  controlling  toxic  sub- 
stances. Using  the  Toxicity  Reduction  Evaluation 
method,  wastewaters  from  six  municipal 
wastewater  treatment  plants  were  tested  at  differ- 
ent stages  of  treatment  using  static  renewal  seven- 
day  acute-chronic  Fathead  minnow  and  Cerio- 
daphnia  assays  for  assessing  ecosystem  effects,  the 
Ames  test  and  mammalian  cell  assay  cells  for  muta- 
genicity screening,  and  the  Sister  Chromatid  Ex- 
change assay  using  Chinese  hamster  ovary  cells  for 
genotoxicity.  Results  indicate  these  methods  pro- 
vide affordable  monitors  for  tracking  ecosystem 
toxicity,  providing  characterization  of  the  toxicity, 
and  insight  into  the  treatability  of  municipal 
wastewater.  In  addition,  toxicity  reduction  surveys 
using  health  effects  bioassays,  such  as  Ames  tests, 
reveal  substantive  bioassay  responses  in 
wastewaters  entering  and  passing  through  selected 
municipal  treatment  plants.  (White-Reimer-PTT) 
W89-04748 


ALLOWABLE  RESIDUAL  CONTAMINATION 
LEVELS  OF  RADIONUCLIDES  IN  SOIL 
FROM  PATHWAY  ANALYSIS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
J.  E.  Nyquist. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-001762. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
1987.  14p,  2  fig,  3  tab,  18  ref.  Contract  DE-AC05- 
840R21400. 

Descriptors:  "Water  pollution  sources,  "Model 
studies,  "Computer  models,  "Soil  management, 
"Soil  contamination,  "Groundwater  pollution,  Ra- 
dionuclides, Oak  Ridge  National  Laboratory,  Path 
of  pollutants. 

The  DECOM  computer  code,  which  estimates 
concentrations  of  radionuclides  uniformly  distrib- 
uted in  soil  that  correspond  to  an  annual  effective 
dose  equivalent,  is  written  in  BASIC  and  runs  on 
an  IBM  PC  or  compatible  microcomputer.  With 
modifications  it  provides  a  flexible  approach  capa- 
ble of  handling  different  levels  of  contamination, 
dose  limits,  and  closure  scenarios  for  radionuclide 
distributions  among  Remedial  Action  Program 
sites.  Both  the  spreadsheet  and  BASIC  versions  of 
DECOM  provide  an  easy-to-use  dose  assessment 
model;  however,  dose  assessment  models  are  limit- 
ed by  the  data  used,  and  many  of  the  parameters 
built  into  the  model  are  approximations,  mathemat- 
ical measures  of  central  tendency  of  a  distribution 
of  measured  values  (often  derived  from  different 
sources,  each  more  or  less  representative  of  the 
parameter  as  defined  by  the  model),  or  best  guess- 
es. The  user  should  examine  the  effect  of  varying 
parameter  values  on  the  results,  and  to  replace 
default  values  with  site-specific  measurements. 
(White-Reimer-PTT) 
W89-04754 


METALS  IN  COASTAL  ENVIRONMENTS  OF 
LATIN  AMERICA. 

Springer- Verlag,  New  York.  1988.  297p.  Edited  by 
U.  Seeliger,  L.D.  de  Lacerda  and  S.R.  Patchinee- 
lam. 

Descriptors:  "Metals,  "Metal  complexes,  "Heavy 
metals,  Monitoring,  Runoff,  Symposium,  Confer- 
ence, Latin  America,  Coastal  waters. 

An  International  Symposium  on  Metals  in  Coastal 
Environments  of  Latin  America  was  held  in 
August  1986,  in  Brazil.  The  vast  land  mass  of  the 
Latin  American  continent  contributes  via  natural 
runoff  to  the  balance  of  metals  in  the  Southwestern 
Atlantic  and  Southeastern  Pacific  oceans.  During 
the  last  two  decades  some  of  this  continent's  coun- 
tries have  witnessed  a  rapid  and  often  chaotic 
demographic  and  industrial  growth  leading  to  sub- 
stantial problems  of  decreasing  environmental 
quality  and  increasing  metal  fluxes  to  the  adjacent 
oceans.  The  symposium  gathered  information  on 
the  state  of  present  metal  pollution  research  in 
Latin  America,  to  introduce  modern  research  ap- 
proaches, to  trace  policies  for  a  rational  manage- 
ment of  the  continent's  coastal  environment  and  to 
bring  these  findings  to  the  attention  of  a  Latin 
American  and  international  forum.  (See  also  W89- 
04756  thru  W89-04781)  (White-Reimer-PTT) 
W89-04755 


HEAVY  METALS  SURVEYS  IN  BRAZILIAN 
COASTAL  ENVIRONMENTS, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 
Inst,  de  Biofisica. 

W.  C.  Pfeiffer,  M.  Fiszman,  and  L.  C.  Lacerda. 
IN:    Metals    in    Coastal    Environments    of   Latin 
America.  Springer- Verlag,  New  York.  1988.  p  3-8, 
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Descriptors:  "Path  of  pollutants,  "Metals,  "Heavy 
metals,  "Monitoring,  "Brazil,  Surveys,  Latin 
America,  Coastal  waters,  Urban  areas,  Copper, 
Zinc,  Industrial  wastes. 

The  Brazilian  coast  presents  a  great  diversity  of 
landforms  and  habitats,  including  almost  all  types 
of  coastal  ecosystems,  from  equatorial  to  temperate 
regions.  The  coastline  can  be  roughly  divided  into 
four  major  units  with  specific  characteristics  which 
affect  the  fate  of  heavy  metals  in  each  area.  In  the 
north  of  Brazil  no  evidence  exists  on  contamina- 
tion of  coastal  areas  by  trace  metals,  although  close 
to  big  cities  moderate  levels  of  urban  waste  de- 
rived metals  (such  as  Cu  and  Zn)  may  be  expected. 
Further  south  a  few  cases  of  serious  contamination 
are  documented,  in  particular  in  the  Todos  os 
Santos  Bay,  Bahia,  where  high  concentrations  of 
oil,  chemical  and  metallurgic  industries  have  devel- 
oped in  the  last  two  decades.  Elevated  metal  levels 
in  many  marine  organisms  indicate  that  a  signifi- 
cant biologically  available  fraction  of  the  total 
metal  content  exist  in  all  of  the  areas.  The  existing 
data  are  generally  the  result  of  local  surveys,  al- 
though recently  methods  to  monitor  metal  con- 
tamination on  a  regional  scale  have  been  proposed. 
(See  also  W89-04755)  (White-Reimer-PTT) 
W89-04756 


HEAVY    METALS    IN    WATER    AND    SEDI- 
MENTS OF  THE  BLANCA  BAY,  ARGENTINA, 

Instituto     Argentino     de    Oceanografia,     Buenos 

Aires. 

For  primary  bibliographic  entry  see  Field  5B. 
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PRELIMINARY  SURVEY  OF  HEAVY  METAL 
CONCENTRATIONS  IN  SOME  ESTUARINE 
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SAO  LUIS  ISLAND,  MARANHAO,  BRAZIL, 

Universidade    Federal    do    Maranhao,    Sao    Luis 
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STUDY  OF  HEAVY  METAL  POLLUTION  IN 
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tria. 
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IN:    Metals    in    Coastal    Environments    of    Latin 

America.  Springer-Verlag,  New  York.  1988.  p  22- 

29,  1  fig,  3  tab,  5  ref. 

Descriptors:  "Chemicals  analysis,  'Water  pollution 
sources,  *Metals,  'Heavy  metals,  'Sediments, 
Bottom  sediments,  Monitoring,  Cadmium,  Lead, 
Copper,  Zinc,  Chromium,  Nickel,  Cobalt,  Manga- 
nese, Iron,  Jacarepagua  Lagoon,  Brazil,  Path  of 
pollutants,  Industrial  wastewater,  Domestic 
wastes. 

Bottom  sediment  samples  were  collected  along  the 
rivers  and  analyzed  for  Cd,  Pb,  Cu,  Zn,  Cr,  Ni,  Co, 
Mn,  and  Fe  using  flame  atomic  absorption  spec- 
trometry. Rio  Grande  sediments  showed  the  high- 
est background  concentrations  of  Cr,  Ni,  Cu,  Zn 
and  high  concentration  of  Cd  and  Pb.  One  of  the 
background  samples  from  Rio  do  Anil  showed  the 
highest  concentration  of  Pb  which  may  be  related 
to  the  proximity  of  the  sampling  station  to  an 
urban  highway  and  also  to  the  road  network  in  the 
drainage  area.  The  impact  of  industrial  activities 
on  the  heavy  metal  concentration  in  river  sedi- 
ments of  this  area  is  evident.  Arroio  Pavuna  is  the 
principal  source  of  Cd,  Ni,  Cu  and  Cr  for  the 
aquatic  ecosystem  of  the  lagoon  although  Rio  do 
Anil  is  also  a  significant  source  of  Cr  and  Cu.  All 
of  the  rivers  studied  are  potential  sources  of  Zn 
due  to  domestic  and  industrial  sewage.  (See  also 
W89-04755)  (White-Reimer-PTT) 
W89-04759 


SPATIAL  DISTRIBUTION  OF  HEAVY 
METALS  IN  SEAWATER  AND  SEDIMENTS 
FROM  COASTAL  AREAS  OF  THE  SOUTH- 
EASTERN BUENOS  AIRES  PROVINCE,  AR- 
GENTINA, 

Instituto    Argentino    de    Oceanografia,     Buenos 
Aires.  Lab.  de  Quimica  Marina. 
N.  Villa. 

IN:  Metals  in  Coastal  Environments  of  Latin 
America.  Springer-Verlag,  New  York.  1988.  p  30- 
44,  1  fig,  5  tab,  55  ref. 
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mium, Zinc,  Lead,  Iron,  Manganese,  Buenos  Aires 
Province,  Argentina. 

Four  areas  in  Blanca  Bay,  Argentina,  not  associat- 
ed with  anthropogenic  activities  (Bermeja  Chan- 
nel, Enbudo  Channel,  Falsa  Bay,  and  Verde  Bay) 
were  studied  to  establish  the  levels  and  ranges  of 
Cu,  Cd,  Zn,  Pb,  Fe,  Mn  and  other  physico-chemi- 
cal parameters  in  water  and  sediments.  The  highest 
concentrations  of  metals  in  seawater  were  found  in 
the  inner  portions  of  the  four  areas  sampled  and 
levels  decreased  towards  the  more  external  sam- 
pling points.  Differences  between  acid  digested 
and  undigested  filtered  seawater  samples  demon- 
strated that  part  of  the  dissolved  metals  was  close- 
ly associated  with  dissolved  organic  matter.  The 
levels  of  heavy  metals  in  sediments  were  essential- 
ly the  same  in  the  four  areas  studied,  except  for 
nitric  acid  extracted  manganese,  which  suggests  a 
common  origin.  Metal  concentrations  determined 
by  EDTA  extraction  correlated  strongly  with 
nitric  acid  extraction,  indicating  that  metal  extrac- 
tability  was  largely  dependent  upon  total  concen- 
tration. The  total  metal  content  was  negatively 
correlated  with  salinity  which  might  indicate  a 
continental  origin  of  the  metals.  (See  also  W89- 
04755)  (White-Reimer-PTT) 
W89-04760 


GEOCHEMICAL  AND  STATISTICAL  AP- 
PROACH FOR  ASSESSING  METAL  POLLU- 
TION IN  COASTAL  SEDIMENTS, 

Florida  State  Dept.  of  Environmental  Regulation, 
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IN:    Metals    in    Coastal    Environments    of    Latin 

America.  Springer-Verlag,  New  York.  1988.  p  47- 


58,  5  fig,  1 5  ref 

Descriptors:  'Chemical  analysis,  'Water  pollution 
sources,  'Cleanup,  'Florida,  'Metals,  'Heavy 
metals,  'Geochemistry,  'Sediments,  Coastal  sedi- 
ments, Statistical  analysis,  Aluminum,  Estuaries. 
Miami  River,  Biscayne  Bay,  Remedial  action. 

To  address  the  problem  of  distingishing  anthropo- 
genic metal  sources  from  natural  metal  sources 
sediments  were  sampled  in  13  bays  and  estuaries 
with  different  sediment  types  and  geological  ori- 
gins. From  these  data,  mean  metal  concentrations 
were  determined  and  an  assessment  tool  was  devel- 
oped and  tested,  using  aluminum  as  a  normalizing 
factor  for  identifying  and  comparing  metal  enrich- 
ment patterns  along  Florida's  coastline.  Metal  con- 
centrations from  different  sediment  types  within 
and  between  coastal  systems  were  compared  and 
ranked  according  to  specific  metal  problems,  and 
from  this  it  was  possible  to  focus  on  one  priority 
problem  area  in  Florida,  the  Miami  River.  From 
this  critical  information  it  is  possible  to  make  scien- 
tifically valid  environmental  and  cost-effective  de- 
cisions regarding  cleanup,  abatement  and  other 
remedial  strategies,  e.g.  retrofitting  several  major 
stormwater  discharges  and  identifying  problem 
area  in  the  river  and  bay  that  required  dredging 
contaminated  sediments.  (See  also  W89-04755) 
(White-Reimer-PTT) 
W89-04761 


TRACE  METAL  DISTRIBUTION  IN  SEDI- 
MENTS OF  THE  PATOS  LAGOON  ESTUARY, 
BRAZIL, 
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IN:    Metals    in    Coastal    Environments    of   Latin 

America.  Springer-Verlag,  New  York.  1988.  p  59- 

64,  3  fig,   1  tab,  8  ref.  CNPq  grant  4000229/83. 

Descriptors:  'Path  of  pollutants,  'Pollutants  identi- 
fication, 'Water  pollution  sources,  'Brazil, 
♦Metals,  'Heavy  metals,  'Sediments,  'Geochemis- 
try, Cadmium,  Lead,  Zinc,  Chromium,  Copper, 
Geochemical  partitioning,  Estuaries,  Patos  Lagoon 
Estuary,  Industrial  wastewater,  Municipal 
wastewater,  Atomic  absorption  spectroscopy. 

Sediments  were  collected  at  61  stations  throughout 
the  estuarine  area  in  order  to  survey  heavy  metal 
contamination  levels  in  the  sediments  and  examine 
the  geochemical  partitioning  of  metals  in  areas 
influenced  by  anthropogenic  inputs.  Two  distinct 
distribution  patterns  of  metal  concentrations  can  be 
detected.  One  pattern  shows  that  the  highest 
values  of  Cd  and  Cr  occur  along  the  industrial  and 
harbour  areas,  the  other  indicates  that  Zn,  Cu  and 
Pb  originate  from  both  industrial  and  urban  sewage 
sources.  Results  of  the  geochemical  partitioning 
explain  the  restricted  distribution  of  the  highly 
contaminated  areas  since  the  residual  and  the  re- 
ducible fractions  under  oxidizing  conditions  would 
make  metal  remobilization  and  transport  in  the 
sediment  more  difficult.  (See  also  W89-04755) 
(White-Reimer-PTT) 
W89-04762 
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Descriptors:  'Water  pollution  sources,  'Chemical 
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'Brazil,  'Lead,  Estuaries,  Statistical  analysis, 
Guarapina  Lagoon,  Rio  de  Janeiro  State,  Carbon- 
ates, Precipitation. 

Six  sediment  core  sampling  sites  were  selected  in 
Guarapino  Lagoon,  Brazil  and  samples  collected, 
homogenized  and  separated  into  various  aliquots 
for  mineralogical  composition,  carbonate  determi- 
nation and  heavy  metal  analyses.  The  predominant 


sediment  is  organic  rich  clay,  with  sand  and  sandy 
silt  layers  in  some  areas  A  'metal  enrichment 
factor'  was  calculated  by  dividing  the  mctal/alumi- 
num  ratio  of  the  surface  sediments  with  maximum 
metal  accumulation,  by  the  same  ratio  from  the 
lower  part,  considered  as  'background'  for  thai 
core  profile  This  calculation  yielded  a  maximum 
enrichment  factor  of  5  in  the  middle  of  the  lagoon 
and  values  between  2  to  3  in  the  remaining  cores 
Factors  governing  the  distribution  and  correlations 
between  metals  were  examined  using  linear  regres- 
sion analysis  and  the  bonding  index  The  resur 
the  study  indicate  lead,  with  its  origin  from  auto- 
mobile emissions,  enters  the  lagoon  through  atmos- 
pheric precipitation.  (See  also  W89-04755)  (White- 
Reimer-PTT) 
W89-04763 
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Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04765 


BEHAVIOUR  OF  POLLUTANT  METALS  IN 
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'Coastal  waters,  Copper,  Absorption,  Extraction 
techniques,  Lagoa  Vermelha. 

Sediment  cores  were  collected  from  Lagoa  Ver- 
melha, a  small,  shallow,  hypersaline  lagoon  in 
Brazil.  Material  from  each  layer  was  treated  sepa- 
rately. The  sediment  underwent  the  selective  ex- 
traction procedure  to  determine  what  fractions  of 
the  absorbed  copper  were  held  to  the  sediment.  A 
comparison  between  treated  and  untreated  samples 
of  sediment  showed  that  copper  was  preferentially 
absorbed  by  organic  material  or  precipitated  as 
sulfide.  Carbonates  also  absorbed  a  considerable 
amount  of  copper,  but  proportionally  less  than  in 
the  natural  sediment.  A  high  amount  of  absorbed 
copper  was  released  by  strong  acid  attack.  Assum- 
ing that  sediments  will  never  be  subject  to  very 
acid  conditions,  the  results  indicate  that  between 
40%  and  70%  of  absorbed  copper  should  be  read- 
ily releaseable  into  oxigenated  water.  (See  also 
W89-04755)  (White-Reimer-PTT) 
W89-04766 


TOTAL  MERCURY  LEVELS  IN  MARINE  OR- 
GANISMS OF  THE  BAHIA  BLANCA  ESTUA- 
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Descriptors:  'Biological  magnification,  'Pollutant 
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level,  Coastal  waters,  Mollusks,  Crustaceans,  Fish, 
Blanca  Bay. 

In  1983  and  1984,  organisms  that  are  typical  of  the 
Bahia  Blanca  area  in  Argentina  were  sampled 
monthly  at  seven  stations,  and  mercury  analyses 
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were  carried  out  on  one  mollusk  species,  two 
crustacean  species,  and  sixteen  fish  species.  Results 
showed  that  biomagnification  of  total  mercury 
occurs  through  the  trophic  chain  in  the  Blanca 
Bay.  Mercury  levels  increased  with  trophic  levels, 
demonstrating  concentration  factors  of  1.34,  1.64 
and  3.18  between  successive  levels.  Based  on  inter- 
nationally accepted  standards  for  human  consump- 
tion twelve  of  the  monitored  species  lacked  indi- 
viduals with  mercury  concentrations  high  enough 
for  rejection,  six  species  showed  percentages  that 
justify  partial  rejection,  and  all  the  individuals  of 
one  species  were  unsafe  for  human  consumption. 
(See  also  W89-04755)  (White-Reimer-PTT) 
W89-04768 


TOTAL  MERCURY,  CADMIUM  AND  LEAD 
DISTRIBUTION  IN  TISSUES  OF  THE  SOUTH- 
ERN SEA  LION  (OTARIA  FLAVESCENS)  IN 
THE  ECOSYSTEM  OF  MAR  DEL  PLATA,  AR- 
GENTINA, 

Instituto  Nacional  de  Investigacion  y  Desarrollo 
Pesquero,  Mar  del  Plata  (Argentina). 
N.  I.  Pena,  V.  J.  Moreno,  J.  E.  Marcovecchio,  and 
A.  Perez. 
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America.  Springer- Verlag,  New  York.  1988.  p  140- 
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analysis,  Atomic  absorption  spectrophotometry, 
Flameless  absorption  spectrophotometry,  Spectro- 
photometry. 

Recently  dead  sea  lions  were  collected  from 
beaches  and  sea  lion  colonies,  dissected,  and  ana- 
lyzed using  flameless  absorption  spectrophoto- 
metry for  mercury  and  atomic  absorption  spectro- 
photometry with  an  air-acetylene  flame  for  cadmi- 
um and  lead.  The  highest  mercury  concentrations 
with  mean  values  of  47  +  or  -  13  ppm  were  found 
in  the  liver.  Lower  levels  were  found  in  the  kidney 
and  muscle  tissues.  Lead  concentrations  were 
below  the  detection  limit  in  the  soft  tissues.  Lead 
concentrations  in  bone  tissue  showed  a  mean  con- 
centration of  1.6  +  or  -  0.02  ppm  wet  weight. 
Mean  liver  cadmium  concentrations  were  1.1  +  or 
-  0.66  ppm  wet  weight,  whereas  the  mean  kidney 
concentration  was  5.65  =  or  -  2.33ppm  wet 
weight.  (See  also  W89-04755)  (White-Reimer- 
PTT) 
W89-04770 


LABORATORY  EXPERIMENTS  ON  CO60 
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WEEDS, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

A.  C.  S.  Freitas,  J.  R.  D.  Guimaraes,  V.  A. 
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154,  5  fig,  2  tab,  8  ref.  Contract  3441. 

Descriptors:  *Bioindicators,  *Path  of  pollutants, 
"Metals,  "Heavy  metals,  *Cobalt,  "Bioaccumula- 
tion,  *Algae,  Brazil,  Seasonal  variation,  Salinity, 
Nuclear  powerplants. 

Whole  thalli  of  three  seaweed  species  were  collect- 
ed from  sites  near  the  Angra  Nuclear  Power  plant, 
Brazil,  processed  and  analyzed  for  cobalt-60 
uptake  and  elimination.  An  equilibrium  in  Co60 
uptake  was  reached  in  approximately  6  days  for 
Sargassum  sp.  and  2  days  for  Galaxaura  marginata 
with  G.  marginata  exhibiting  a  higher  bioaccumu- 
lation  factor  than  Sargassum  sp.  Elimination  fol- 
lowed a  two-component  exponential  pattern  in 
both  species.  However,  Co60  appears  to  be  less 
available  for  exchange  in  G.  marginata.  Bioaccu- 
mulation factors  were  higher  under  lower  salinity 
conditions,  and  those  specimens  kept  in  the  dark 
had  higher  bioaccumulation  factors  than  those  in 
the  light.  Possibly  as  a  result  of  the  relationship 
between  Co  accumulation  and  metabolism,  a 
marked  temporal  variation  was  found  in  Co60 
bioaccumulation  factors  of  Sargassum  sp.  in  a 
series  of  experiments  with  plants  collected  at  dif- 


ferent times  of  the  year,  with  higher  bioaccumula- 
tion factors  in  experiments  performed  with  plants 
collected  in  summer.  (See  also  W89-04755)  (White- 
Reimer-PTT) 
W89-04771 


TECHNETIUM  IN  COASTAL  ENVIRON- 
MENTS: FIELD  OBSERVATIONS  AND  LABO- 
RATORY EXPERIMENTS, 

Centre  d'Etude  de  1'Energie  Nucleaire,  Mol  (Bel- 
gium). Dept.  de  Biologic 
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METAL  MONITORING  IN  COASTAL  ENVI- 
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lity, Path  of  pollutants,  Fate  of  pollutants. 

A  summary  of  Swedish  results  on  the  linkage 
between  bottom  dynamic  conditions  and  assess- 
ment of  heavy  metals  in  coastal  environments,  with 
an  emphasis  on  principles  and  processes  of  general 
validity  rather  than  on  specific  geographical/eco- 
logical characteristics  of  a  given  coastal  environ- 
ment is  presented.  In  order  to  define  bottom  dy- 
namic conditions  indirect  methods  and  approxima- 
tions, such  as  the  in  situ  cone  penetrometer,  must 
be  accepted.  The  degree  of  contamination  for  a 
defined  coastal  area/recipient  and  the  contamina- 
tion factor  for  a  defined  metal  in  a  given  recipient 
may  be  used  to  give  a  reasonable  and  standardized 
description  of  the  sediment  contamination.  The 
approach  presented  is  based  upon  certain  sedimen- 
tological  presuppositions  and  it  may  be  improved 
by  accounting  for  various  fractions  of  metals,  the 
fact  that  different  metals  have  different  affinities  to 
various  types  of  carrier  particles  and  different  par- 
titioning coefficients,  and  the  difference  between 
total  concentration  and  biologically  active  concen- 
tration. (See  also  W89-04755)  (White-Reimer-PTT) 
W89-04776 


MULTISPECIES  METAL  MONITORING  IN 
TROPICAL  BRAZILIAN  ESTUARIES, 

Fundacao  Univ.,   Rio  Grande  (Brazil).   Dept.  of 

Oceanography. 

U.  Seeliger,  and  M.  Wallner. 

IN:    Metals    in    Coastal    Environments    of   Latin 

America.  Springer-Verlag,  New  York,  p  258-269,  6 

fig,    1    tab.   40   ref.    Brazilian    National   Research 

Council  grants  4029.  19/82  and  30.1593.81. 

Descriptors:  "Water  pollution  sources,  "Bioindica- 
tors,  "Metals,  "Heavy  metals,  "Monitoring,  "Estu- 
aries, Algae,  Copper,  Lead,  Zinc,  Cadmium, 
Brazil,  Atomic  absorption  spectrophotometry, 
Chemical  analysis. 

Several  species  of  the  green  macroalga  Enteromor- 
pha  were  tested  for  species  dependent  sorption 
kinetics  to  assess  their  validity  for  field  monitoring 
and  secondly,  to  furnish  a  first  comparative  evalua- 
tion of  dissolved  ionic  metal  concentrations  in 
tropical  Brazilian  environments.  Field  samples 
were  collected  over  a  period  of  one  year  from 
estuaries  along  the  northeastern  Brazilian  coast  and 
analyzed  for  Cu,  Pb,  Zn,  and  Cd  with  an  atomic 
absorption  spectrophotometer.  The  species  inde- 
pendent accumulation  of  all  four  metals  at  all  con- 
centrations suggests  similar  cation  exchange  prop- 
erties of  the  sulfated  polysaccharides  involved,  and 
though  their  concentrations  may  vary  between 
species,  binding  sites  seem  to  be  in  excess  of  avail- 
able metals  in  the  culture  medium.  A  variety  of 
geo-physico-chemical  estuarine  processes  act  on 
the  conservative  and  non-conservative  behaviour 
of  dissolved  metals  in  these  waters  causing  their 
differential  concentrations  between  upper  and 
lower  estuaries.  Average  annual  dissolved  Cu,  Pb, 
and  Zn  concentrations  found  in  these  estuaries 
exceed  those  considered  natural  background  levels 
in  temperate  systems,  and  high  sporadic  average 


monthly  concentrations  might  reflect  an  anthropo- 
genic contribution  of  these  metals  to  these  estu- 
aries. (See  also  W89-04755)  (White-Reimer-PTT) 
W89-04777 


SELECTED  BIVALVES  FOR  MONITORING 
OF  HEAVY  METAL  CONTAMINATION  IN 
THE  COLOMBIAN  CARIBBEAN, 

Universidad  Nacional  de  Colombia,  Bogota. 

N.  Campos. 

IN:    Metals    in    Coastal    Environments    of   Latin 

America.  Springer-Verlag,  New  York.  1988.  p  270- 

275,  1  fig,  2  tab,   19  ref.  Contract  30003-1-50-83. 

Descriptors:  "Bioindicators,  "Metals,  "Heavy 
metals,  "Caribbean,  "Monitoring,  "Estuaries,  Mol- 
lusks,  Bivalves,  Cadmium,  Copper,  Lead,  Colom- 
bia, Tissue  analysis,  Bioavailability. 

Benthic  bivalves  were  sampled  along  the  Caribbe- 
an coast  of  Columbia,  dried  and  pulverized,  and 
analyzed  for  Cd,  Cu,  and  Pb.  The  highest  cadmium 
levels  were  found  in  Crassostrea  rhizophorae  and 
the  lowest  in  Donax  denticulatus.  Copper  values 
were  highest  in  C.  rhizophorae  and  lowest  in  Isog- 
nomon  alatus  and  I.  bicolor.  Lead  concentration 
varied  between  0.42  ppm  in  I. alatus  and  15.6  ppm 
in  C.  rhizophorae  with  exceptionally  high  concen- 
trations found  in  I.  bicolor  in  one  location.  Some 
bivalves  have  been  shown  to  reflect  metal  concen- 
trations in  water,  and  fluctuations  of  tissue  metal 
concentrations  in  the  four  species  studied  may 
reflect  metal  levels  in  the  surrounding  water  and/ 
or  changes  between  metal  species  with  different 
biological  availabilities.  Both  Crassostrae  rhizo- 
phorae and  Isognomon  alatus  seem  to  be  bivalves 
appropriate  for  metal  monitoring  studies  in  the 
Colombian  Caribbean.  (See  also  W89-04755) 
(White-Reimer-PTT) 
W89-04778 


EICHHORNIA  CRASSIPES  AS  A  BIOLOGICAL 
MONITOR  OF  HEAVY  METALS  IN  SURFACE 
WATERS, 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 
Dept.  de  Geoquimica. 

J.  E.  Maddock,  M.  B.  Santos,  and  R.  S.  Marinho. 
IN:    Metals    in    Coastal    Environments    of   Latin 
America.  Springer-Verlag,  New  York.  1988.  p  276- 
285,  3  fig,  2  tab,  25  ref. 

Descriptors:  "Bioindicators,  "Path  of  pollutants, 
"Metals,  "Heavy  metals,  "Monitoring,  Surface 
waters,  Bioaccumulation,  Aquatic  plants,  Cobalt, 
Nickel,  Lead,  Zinc,  Rio  de  Janeiro,  Brazil,  Tidal 
effects,  Industrial  wastewater,  River  flow,  Rainfall. 

The  absorption  of  cobalt  by  Eichhornia  was  meas- 
ured in  the  laboratory  to  determine  if  this  plant 
concentrated  low  concentrations  quantitatively 
and  could  be  used  as  a  pre-concentrator  in  the 
analysis  of  contaminated  water.  Results  suggest  the 
plant  cobalt  content  in  natural  waters  indicates  the 
'availability'  of  cobalt  in  those  waters  and  not  its 
concentration,  which  may  have  been  diminished 
previously  by  absorption.  Plants  collected  from  14 
rivers  in  the  State  of  Rio  de  Janeiro  were  analyzed 
for  Co,  Ni,  Pb,  and  Zn.  The  mean  concentrations 
of  metals  in  plant  ashes  varied  greatly  from  one 
river  to  another  and  were  generally  much  higher 
in  plants  from  water  courses  which  were  known  to 
receive  industrial  effluents.  The  lack  of  correlation 
between  plant  and  water  concentrations  can  possi- 
bly be  explained  by  the  variability  of  water  metal 
concentrations  over  short  periods  due  to  variations 
in  rainfall/river  flow  and  tidal  flows  causing  a 
single  water  sample  to  be  nonrepresentative  of  the 
mean  river  water  concentrations.  (See  also  W89- 
04755)  (White-Reimer-PTT) 
W89-04779 


STRATEGIES  FOR  BIOLOGICAL  MONITOR- 
ING: THE  EUROPEAN  EXPERIENCE, 

King's  Coll.,  London  (England).  Monitoring  and 
Assessment  Research  Centre. 
H.  S.  Morris,  Y.  Samiullah,  and  M.  S.  A.  Burton. 
IN:    Metals    in    Coastal    Environments    of   Latin 
America.  Springer-Verlag,  New  York.  1988.  p  286- 
292,  14  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


Descriptors:  'Coastal  waters,  'Monitoring,  'Bioin- 
dicators,  ♦Pollutant  identification,  Europe,  Marine 
environment,  Baseline  studies,  International  agree- 
ments, Regional  planning. 

Biological  monitoring  is  an  essential  component  in 
the  assessment  of  marine  pollution  problems,  and  a 
growing  awareness  of  marine  pollution  problems  in 
Europe  over  the  last  two  decades  has  led  to  in- 
creased international  cooperation  in  monitoring 
programs.  A  comprehensive  evaluation  attempts  to 
establish  relationships  between  pollutant  concen- 
trations in  water,  sediments  and  organisms  as  well 
as  determining  resultant  effects  in  biota.  However, 
many  subtle  effects  in  organisms  are  difficult  to 
monitor  in  the  field  and  also  difficult  to  equate 
with  a  specific  pollutant.  In  spite  of  this,  their 
particular  value  as  inexpensive  preliminary  indica- 
tors of  general  adverse  conditions  which  may  be 
rapidly  assessed  on  a  regional  scale  should  not  be 
overlooked.  As  a  result  of  international  coopera- 
tion in  Europe  regional  monitoring  programs  have 
acquired  over  a  decade  of  experience  in  monitor- 
ing pollutant  levels  in  organisms  although  com- 
plete comparability  of  the  results  of  each  network 
has  not  yet  been  achieved.  Nevertheless  the  data 
base  of  concentrations  and  trends  in  marine  pollut- 
ants is  growing  and  the  duplication  of  effort  in 
some  areas  is  being  avoided.  (See  also  W89-04755) 
(White-Reimer-PTT) 
W89-04780 


METALS  IN  COASTAL  ENVIRONMENTS  OF 
LATIN  AMERICA:  RECOMMENDATIONS 
FOR  A  CRITICAL  SITUATION, 

Fundacao   Univ.,   Rio  Grande  (Brazil).   Dept.   of 

Oceanography. 

U.  Seeliger,  and  L.  D.  Lacerda. 

IN:    Metals    in    Coastal    Environments    of   Latin 

America.  Springer-Verlag,  New  York.  1988.  p  295- 

297,  3  ref. 

Descriptors:  *Coastal  waters,  'Research  priorities, 
*Metals,  *Heavy  metals,  'Monitoring,  'Latin 
America,  Water  pollution,  International  agree- 
ments, Water  pollution  sources,  Pollutant  identifi- 
cation, Surface  waters. 

Effective  communication  between  researchers 
within  and  between  countries  is  a  key  issue  for 
coordinated  and  rapid  progress  of  metal  pollution 
studies  in  coastal  environments  in  Latin  America. 
Due  to  the  present  economic  difficulties  resulting 
in  limited  funding  of  research  to  solve  growing 
environmental  problems  and  few  well  equipped 
laboratories  only  large  scale  screening  and  moni- 
toring of  metals  along  the  extensive  coastline  can 
be  conducted  initially.  Metal  inputs  from  major 
rivers  are  virtually  unknown  and  might  require 
multinational  research  projects  to  assess  the  conti- 
nent's contribution  of  heavy  metals.  Effective  com- 
munication between  researchers  within  and  be- 
tween countries  is  a  key  issue  for  coordinated  and 
rapid  progress  of  metal  pollution  studies  in  these 
coastal  environments.  A  variety  of  existing  interna- 
tional agencies  and  organizations  should  be  utilized 
to  stimulate,  coordinate,  and  advance  metal  pollu- 
tion studies  in  the  aquatic  and  terrestrial  environ- 
ment. (See  also  W89-04755)  (White-Reimer-PTT) 
W89-04781 


ANALYTICAL  TECHNIQUES  AND  RESIDU- 
ALS MANAGEMENT  IN  WATER  POLLUTION 
CONTROL  SPECIALTY  CONFERENCE  APRIL 

19-20, 1988. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-04782 


IMPORTANCE    OF    SMITH-HIEFTJE    BACK- 
GROUND CORRECTION  IN  GFAAS, 

Thermo  Jarrell  Ash  Corp.,  Franklin,  MA. 
G.  R.  DuLude,  J.  J  Sotera,  and  M.  C.  Almeida. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria.  VA  22314-1994.  p  1-4,  1 
fig,  I  tab,  9  ref. 

Descriptors:  'Water  analysis,  'Atomic  absorption 
spectroscopy,    Smith-Hieftje    background    correc- 


tion, Chemical  interference,  Error*,  Arsenic,  Alu- 
minum, Performance  evaluation 

Smith  Hieftji  background  correction  is  a  single- 
source  technique  that  measures  and  corrects  back- 
ground at  the  analytical  wavelength  of  interest 
during  graphite  furnace  atomic  absorption  spec- 
troscopy (GFAAS).  The  technique  is  based  on  the 
current  pulsing  scheme  of  a  single  hollow  cathode- 
lamp.  Essentially,  the  background  contribution  is 
measured  at  the  high  current  pulse  and  subtracted 
from  the  total  absorbance  measured  at  the  low 
current  pulse,  providing  a  background-corrected 
result.  An  experiment  used  to  illustrate  Smith- 
Hieftje  background  correction  showed  that  the 
deuterium  correction  resulted  in  a  substantial  error 
in  a  sample  in  which  simultaneous  determination  of 
arsenic  in  the  presence  of  aluminum  was  attempt- 
ed. The  Smith-Hieftje  background  correction 
yielded  a  result  differing  by  just  0.2  ppb  from  the 
certified  arsenic  content  (EPA  Performance  Eval- 
uation sample).  The  development  of  Smith-Hieftje 
background  correction  has  helped  to  transform 
GFAAS  from  a  research  method  to  a  routine 
analytical  technique.  The  analyst  need  not  be  con- 
cerned with  the  possibility  of  structured  back- 
ground and  the  magnitude  of  background  absor- 
bance present  during  the  atomization  step  is  no 
longer  critical.  (See  also  W89-04782)  (Rochester- 
PTT) 
W89-04783 


AUTOMATED  DIRECT  MEASUREMENTS  OF 
TOTAL  CYANIDE  SPECIES  AND  THIOCYAN- 
ATE  IN  PRESENCE  OF  EACH  OTHER, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 
IL. 

N.  P.  Kelada. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  5-19,  3 
fig,  4  tab,  2  ref. 

Descriptors:  'Cyanide,  'Thiocyanate,  'Chemical 
analysis,  'Wastewater  analysis,  'Pollutant  identifi- 
cation, 'Colorimetry,  Effluents,  Automation, 
Water  analysis,  Regulations. 

An  automated  system  to  distinguish  between  dif- 
ferent cyanide  species  at  the  low  levels  found  in 
municipal  treatment  plant  effluents  and  other  envi- 
ronmental samples  was  developed.  Thiocyanate 
was  also  determined  in  the  presence  of  other  cya- 
nide species.  The  colorimetric  apparatus  employed 
used  thin  film  distillation,  followed  by  UV  irradia- 
tion, mixing,  coils,  and  ultimately  colorimetric  de- 
termination with  results  recorded  on  a  chart  re- 
corder. The  three-channel  system  can  analyze  si- 
multaneously for  three  parameters:  acid-dissociable 
CN,  total  CN,  and  total  CN  +  thiocyanate,  at  a 
rate  of  20  samples/hr.  In  four  treatment  plant 
effluents  studied,  CN  was  substantially  reduced 
between  raw  sewage  and  effluent,  indicating  that 
the  plants  were  effective.  Thiocyanate  made  up  15- 
81%  of  the  CN  in  the  samples.  In  industrial  dis- 
charges from  two  chemical  industries,  a  coking 
operation,  and  an  oil  refinery,  CN  was  almost  all 
thiocyanate.  At  a  road  salt  dock,  in  contrast,  nearly 
all  the  cyanide  (26  mg/1)  was  in  complex  form  and 
thiocyanate  was  entirely  absent.  Similarly  thio- 
cyanate was  0-7%  of  the  CN  in  effluents  at  two 
plating  companies.  The  present  methodology  is 
useful  where  thiocyanate  should  be  excluded  from 
the  cyanide  total  for  regulatory  reasons.  (See  also 
W89-04782)  (Rochester-PTT) 
W89-04784 


PRIORITY  POLLUTANT  TESTING  AP- 
PROACH TO  APPENDIX  IX  ANALYSIS, 

Finnigan  MAT,  Frederick,  MD. 
J.  A.  Poppiti,  and  J.  Daley. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  22-28,  4 
tab. 

Descriptors:  'Priority  pollutants,  'Water  analysis, 
♦Pollutant  identification,  Gas  chromatography. 
Mass  spectroscopy,  Pesticides,  Dioxins,  Polychlo- 


rinated  biphenyls,  I  urans.  Oualit>  control,    larget 
compound  list 

An  approach  to  hl'A  Appendix  IX  analysis 
sists  of  five  parts  (1)  gas  chromatograpby/i 
spectroscopy  (GC/MS)  of  volatile*,  <2>  ' 
base/neutral/acids,  (3)  < •<  <  I  p<  ticides  and  poly- 
chlorinated  biphenyls.  (4;  GC/MS  ol  chlorinated 
furans  and  dioxins.  and  (5)  report  consolidation 
and  quality  assurance/quality  control  fQA/OC)  of 
all  analytical  results  Appendix  IX  analysis  can  be 
performed  in  any  laboratory  currently  performing 
target  compound  list  (TCL)  type  analyses.  Suc- 
cessful implementation  requires  close  cooperation 
of  several  groups  within  the  laboratory  operation, 
availability  of  adequate  standards,  and  a  good  OA/ 
QC  program.  Lists  are  given  of  volatile  TCL  Ap- 
pendix IX  compounds,  volatile  non-TCL  Appen- 
dix IX  compounds,  base/neutral/acid  Appendix  IX 
compounds,  and  base/neutral/acid  non-TCL  Ap- 
pendix IX.  (See  also  W89-04782)  (Rochester-PTT  j 
W89-04785 


COMPARISON  OF  THE  EP  TOXICITY  TEST 
TO  THE  TCLP, 

Millipore  Corp.,  Bedford,  MA 
D  J.  McCarthy. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  29-39,  4 
tab,  1 3  ref. 

Descriptors:  'Chemical  analysis.  'Hazardous  mate- 
rials, 'Wastewater  analysis,  Comparison  studies. 
Performance  evaluation,  Dioxins,  Organic  sol- 
vents, Heavy  metais,  Pesticides,  Herbicides.  Gas 
chromatography,  Mass  spectroscopy.  Filtration, 
Regulations,  Toxicity  Characteristic  Leaching 
Procedure,  'Extraction  Procedure  Toxicity  Test, 
Atomic  absorption  spectroscopy. 

The  EPA  published  in  1980  its  new  Extraction 
Procedure  Toxicity  Test  (EP  Tox)  for  the  evalua- 
tion of  toxic  hazardous  waste;  it  focused  on  14 
contaminants  consisting  of  heavy  metals,  pesti- 
cides, and  herbicides.  In  1986,  the  Toxicity  Char- 
acteristic Leaching  Procedure  was  implemented 
for  evaluation  of  hazardous  wastes  for  dioxins  and 
spent  organic  solvents.  The  EP  Tox  Test  and  the 
TCLP  consist  of  three  basic  steps:  separation,  agi- 
tation, and  filtration,  but  there  are  distinct  differ- 
ences in  how  the  two  tests  are  performed.  Analysis 
is  conducted  by  atomic  absorption,  gas  chromatog- 
raphy, or  gas  chromatography/mass  spectrophoto- 
metry, depending  on  the  nature  of  the  contami- 
nant. The  differences  between  these  two  tests  can 
be  summarized  (EP  Tox  vs.  TCLP,  respectively) 
as  follows:  contaminants  covered,  heavy  metals, 
pesticides,  herbicides  vs.  semivolatiles,  volatile  or- 
ganics;  equipment  needed,  142-mm  filter  holder  for 
heavy  metals  vs.  142-mm  filter  holder  for  semi- 
volatiles and  unspecified  extractor  vs.  Zero  Head- 
space  Extractor;  filter  material  0.45  micron  mem- 
brane with  prefilter  vs.  binderless  glass  fiber  filter; 
filtration  pressure,  75  psi  maximum  vs.  50  psi  maxi- 
mum; extraction  fluid,  16X  volume  by  weight  with 
deionized  water  and  pH  5  vs.  20X  volume  by 
weight  of  fluid  chosen  according  to  waste  proper- 
ties; agitation,  not  specified  vs.  end-over-end 
rotary  agitation  at  30  rpm;  extraction  time,  24  hr 
vs.  18  hr;  and  temperature,  20-40  C  vs  22  C.  In  the 
future,  the  EP  Tox  test  will  be  phased  out  as  a 
means  of  classifying  a  waste  as  toxic,  and  it  will  be 
replaced  by  the  TCLP.  This  will  mean  that  eventu- 
ally every  toxic  waste,  regardless  of  the  contami- 
nant or  the  means  of  disposal,  will  be  tested  by 
TCLP.  (See  also  W89-04782)  (Rochester-PTT) 
W89-04786 


ANALYTICAL  APPLICATION  OF  THE  MI- 
CROTOX  SYSTEM, 

Microbics  Corp.,  Carlsbad,  CA. 
A.  Bullich. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria.  VA  22314-1994.  5p. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


Descriptors:  *Microtox,  *Bioassay.  "Industrial 
wastes,  "Toxic  wastes,  Drilling  fluids,  Sediment 
analysis,  Wastewater  analysis,  Performance  evalua- 
tion. 

Environmental  applications  of  the  Microtox  Acute 
Toxicity  Test  system  are  discussed,  as  follows: 
effluent  monitoring,  pre-treatment  and  industrial 
screening,  toxicity  reduction  evaluations,  sediment 
testing,  hazardous  waste  remediation,  and  toxicity 
testing  of  drilling  fluids.  A  recent  laboratory  round 
robin  test  found  the  Microtox  Test  to  display  aver- 
age coefficient  of  variation  of  17%.  These  data 
were  generated  using  a  standard  protocol  with 
four  sets  of  five  blind  samples  tested  with  two  lots 
of  reagent  on  eight  separate  test  dates.  Short-term 
toxicity  tests  will  continue  to  be  very  valuable  in 
solving  and  preventing  environmental  problems, 
but  no  single  test  will  be  useful  for  every  situation. 
(See  also  W89-04782)  (Rochester-PTT) 
W89-04787 


STATISTICAL  QUALITY  CONTROL  FOR  THE 
ANALYTICAL  LABORATORY, 

CompuChem  Labs.,  Inc.,  Research  Triangle  Park, 

NC. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04789 


ROLE  OF  QUALITY  ASSURANCE  IN  FUTURE 
EPA  AUDITS, 

Environmental  Protection  Agency,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-04790 


APPLICATION  OF  COMPUTERIZED  QUAL- 
ITY CONTROL  CHARTS  AND  REPORTS  FOR 
WASTEWATER  FACILITIES, 

Data  Stream  Systems,  Greenville,  SC. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-04791 


BIOMONITORING  AS  A  REGULATORY 
TOOL, 

Environmental  and  Chemical  Sciences,  Inc., 
Aiken,  SC. 

K.  E.  Trapp,  and  G.  W.  Eidson. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialtv  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  81-93,  5 
fig,  18ref. 

Descriptors:  "Toxicity,  "Pollutant  identification, 
"Monitoring,  "Bioassay,  Wastewater  disposal.  Mu- 
nicipal wastewater,  Daphnia,  Selenastrum,  Fat- 
head minnows,  Regulations,  Cost  analysis,  Acute 
toxicity  tests,  Chronic  toxicity  tests,  Wastewater 
facilities. 

State  and  federal  regulatory  agencies  currently  are 
focusing  on  the  use  of  four  species  to  assess  the 
toxicity  of  effluents  discharged  into  warm-water 
streams,  rivers,  and  lakes  by  publicly-owned  treat- 
ment works  Daphnia  pulex,  Ceriodaphnia  dubia 
(two  ciadocerans),  Pimephales  promelas  (fathead 
minnow),  and  Selenastrum  capricornutum  (green 
alga).  To  provide  a  cost-effective  approach  to  tox- 
icity testing,  most  regulatory  agencies  follow  a 
tiered  approach.  This  procedure  begins  with  short, 
inexpensive  screening  toxicity  tests,  followed  by 
acute  and  chronic  tests  that  provide  definitive  in- 
formation regarding  effluent  toxicity.  A  regulatory 
agency  may  require  that  a  discharge  conduct 
chronic  toxicity  tests  in  addition  to,  or  in  place  of, 
acute  toxicity  tests.  Research  has  demonstrated 
that  for  Daphnia  and  Ceriodaphnia  the  concentra- 
tion of  dietary  protein  and  that  dietary  protein 
affects  test  organism  performance  in  chronic  toxic- 
ity tests.  To  evaluate  toxicity  test  data  and  deter- 
mine the  source  of  the  toxicity,  the  aquatic  toxicol- 
ogist  must  be  provided  with  information  regarding 
the  operation  of  a  treatment  facility.  If  repeated 
testing  demonstrates  that  a  facility  is  discharging  a 
toxic  effluent,  procedures  (such  as  toxicity  identifi- 
cation evaluation  (TIE)  are  designed  to  identify 
the  toxic  material.  Design  of  a  TIE  program  will 
be  site-specific  and  care  must  be  exercised  to  de- 
velop the  most  cost-effective  approach.  (See  also 
W89-04782)  (Rochester-PTT) 
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AQUATIC  TOXICITY  TESTING  FOR  HAZ- 
ARDOUS MATERIALS, 

Patapsco  Wastewater  Treatment  Plant,  Baltimore, 
MD. 

J.  V.  Martin. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  94-109, 
6  fig,  3  ref. 

Descriptors:  "Hazardous  wastes,  "Bioassay, 
"Wastewater  disposal,  "Municipal  wastewater, 
"Industrial  wastes  "Toxicity,  Microtox  test,  Fish, 
Shellfish,  Crustaceans,  Chemical  oxygen  demand, 
Pollutant  identification.  Acute  toxicity  tests, 
Chronic  toxicity  tests,  Wastewater  facilities. 

Methods  for  measuring  toxicity  of  influent  and 
effluent  waste  streams  at  the  Patapsco  Wastewater 
Treatment  Plant,  Baltimore,  are  described.  Bioas- 
says  for  measuring  toxicity,  and  a  hybrid  proce- 
dure for  measuring  the  capacity  of  the  plant's 
activated  sludge  to  detoxify  industrial  wastes.  The 
microbial  bioassays  used  include  the  Microtox 
analysis,  a  respirometer-based  toxicity  procedure, 
and  a  substrate  removal  procedure  (delta  COD 
test).  Other  tests  employed  are  the  acute  fish  bioas- 
say, a  chronic  animal  bioassay,  and  a  batch  treat- 
ability procedure  in  which  COD  level  is  related  to 
specific  substrate  utilization  rate.  Animals  used  in 
the  animal  bioassays  include  finfish,  shellfish,  and 
crustaceans.  The  bioassay  remains  one  of  the  most 
compelling  and  convincing  of  analytical  proce- 
dures for  predicting  the  environmental  conse- 
quences of  industrial  development  and  waste  dis- 
posal activities.  (See  also  W89-04782)  (Rochester- 
PTT) 
W89-04793 


FUNDAMENTALS  AND  ANALYTICAL  APPLI- 
CATIONS OF  BIOLUMINESCENCE, 

Georgia   Univ.,   Athens.    Dept.   of  Biochemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04794 


WASTE  TESTING  AND  QUALITY  ASSUR- 
ANCE. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  Special  Technical  Publication  999. 
1988.  173  p.  Edited  by  David  Friedman. 

Descriptors:  "Pollutant  identification,  "Quality 
control,  "Sampling,  "Testing  procedures,  "Envi- 
ronmental policy,  "Environmental  protection, 
"Testing  procedures,  Environmental  quality, 
Groundwater  pollution,  Leaching,  Federal  juris- 
diction, Administrative  regulations,  Evaluations, 
Hazardous  materials,  Chemical  wastes,  Chemical 
analysis. 

This  volume  highlights  the  latest  developments  in 
the  areas  of  waste  and  environmental  media  sam- 
pling, property  and  hazard  testing,  and  chemical 
and  biological  analysis.  The  focus  is  on  develop- 
ments in  the  fields  of  leachability  estimation,  ana- 
lytical method  development  and  evaluation,  and 
quality  assurance.  The  papers  emphasize  testing 
methodology  and  quality  assurance  practices  that 
are  being  developed  or  applied  to  implementing 
two  pieces  of  Federal  environmental  legislation, 
the  Resource  Conservation  and  Recovery  Act 
(RCRA)  and  the  Comprehensive  Environmental 
Response,  Compensation,  and  Liability  Act 
(CERCLA)  hazardous  waste  management  pro- 
grams. (See  also  W89-04817  thru  W89-048)  (Au- 
thor's abstract) 
W89-04816 


DEVELOPMENT  AND  VALIDATION  OF 
RCRA  METHOD  8280  FOR  DIOXINS  AND 
FURANS, 

Environmental     Monitoring    Systems    Lab.,     Las 

Vegas,  NV. 

S.  Billets,  J.  M.  Ballard,  T.  L.  Vonnahme,  N.  J. 

Nunn,  and  D.  R.  Youngman. 

IN:  Waste  Testing  and  Quality  Assurance.  Ameri- 


can Society  for  Testing  and  Materials,  Philadel- 
phia, PA.  Special  Technical  Publication  999,  1988. 
p  1-13.  1  fig,  9  tab. 

Descriptors:  "Pollutant  identification,  "Chemical 
analysis,  "Dioxins,  "Chemical  wastes,  "Industrial 
wastes,  "Environmental  policy,  "Environmental 
protection,  "Testing  procedures,  Sampling,  Poly- 
chlorinated  biphenyls,  Laboratories,  Quantitative 
analysis.  Soil  contamination,  Sludge. 

RCRA  Method  8280  for  the  analysis  of  chlorinated 
dibenzo-p-dioxins  (CDD)  and  dibenzofurans 
(CDF),  as  published  in  the  Federal  Register  in 
April  1983,  revealed  the  need  for  several  modifica- 
tions to  allow  for  the  determination  of  the  target 
analytes  in  complex  matrices,  such  as  industrial 
sludge  and  still-bottom  samples.  Details  of  these 
modifications  and  of  the  subsequent  application  of 
the  revised  method  to  a  limited  number  of  samples 
that  were  analyzed  in  the  course  of  a  multilabora- 
tory  evaluation  are  reported.  Further  evaluation  of 
RCRA  Method  8280  for  the  analysis  of  polychlori- 
nated  dibenzo-p-dioxins  and  dibenzofurans  has 
been  performed.  The  method  has  been  modified  to 
provide  for  the  quantitation  of  total  tetra-  through 
octa-chlorinated  dioxins  and  dibenzofurans  and  has 
been  applied  to  sample  matrices  derived  from  in- 
dustrial polychlorophenol  sources  as  well  as  to  fly- 
ash,  still-bottom,  and  Missouri  soil  samples.  As  an 
additional  test  of  method  performance,  an  interla- 
boratory  validation  study  was  conducted  in  two 
parts.  The  first  phase  was  intended  to  permit  famil- 
iarization with  the  method  by  analyzing  relatively 
simple  matrices  for  a  few  specified  analytes  that 
had  been  spiked  into  the  samples.  The  second 
phase  required  the  total  quantitation  of  tetra- 
through  octa-CDDs  and  CDFs  in  complex  samples 
containing  the  analytes  at  both  low  (ppt)  and  ex- 
tremely high  (ppm)  levels;  no  spiking  was  used  for 
these  samples.  A  method  detection  limit  study 
using  all  available  13C12-labeled  PCDD  and 
PCDF  isomers  spiked  into  seven  different  sample 
matrices  was  also  performed,  and  the  results  indi- 
cated both  matrix  and  homolog  specific  differ- 
ences. New  documentation  of  the  revisions  in 
method  8280  will  include  results  from  an  interla- 
boratory  study  of  the  method  and  method  detec- 
tion limits  of  selected  PCDDs  and  PCDFs  in  a 
variety  of  environmental  and  hazardous  waste  mat- 
rices. (See  also  W89-04816)  (Author's  abstract) 
W89-04817 


COLLABORATIVE  STUDY  OF  THE  TOXICITY 
CHARACTERISTIC  LEACHING  PROCEDURE 
(TCLP), 

S-Cubed,  La  Jolla,  CA. 
W.  B.  Blackburn,  I.  Show,  L.  Williams,  D.  R. 
Taylor,  and  P.  J.  Marsden. 

IN:  Waste  Testing  and  Quality  Assurance.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, PA.  Special  Technical  Publication  999.  1988. 
p  14-61,  7  fig,  45  tab,  5  ref. 

Descriptors:  "Leaching,  "Pollutant  identification, 
"Testing  procedures,  Toxicity,  "Hazardous  materi- 
als, "Chemical  analysis,  "Landfills,  "Pesticides,  En- 
vironmental policy,  Environmental  protection,  Or- 
ganic compounds,  Waste  disposal,  Laboratories, 
Volatility,  Sampling. 

The  U.S.  Environmental  Protection  Agency  has 
developed  a  new  procedure,  the  Toxicity  Charac- 
teristic Leaching  Procedure  (TCLP),  to  more  ef- 
fectively simulate  the  leaching  of  hazardous  mate- 
rials from  waste  disposed  in  an  unsecured  landfill. 
The  procedure  involves  (1)  an  18-h  extraction  of  a 
sample  with  sodium  acetate  solution  and  (2)  the 
subsequent  analysis  of  leachate  for  metals,  pesti- 
cides, semivolatile  organics,  and  volatile  organic 
compounds.  To  validate  the  method  for  all  but  the 
volatile  organic  analytes,  three  waste  samples  at 
two  different  pH  levels  were  sent  to  23  different 
volunteer  government  and  commercial  laboratories 
for  extraction  and  analysis.  For  validation  of  the 
TCLP  procedure  involving  determination  of  vola- 
tile organic  compounds,  two  fortified  waste  sam- 
ples were  distributed  to  each  participating  labora- 
tory. The  results  and  statistical  analysis  of  this 
collaborative  test  indicate  that  the  TCLP  can  be 
applied  consistently  by  a  diverse  group  of  organi- 
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/.ations  for  the  analyses  considered  in  this  study 
(See  also  W89-04XI6)  (Author's  abstract) 
W89-04818 


HYDRIDE  GENERATION  METHODS  FOR 
THE  DETERMINATION  OF  ARSENIC,  ANTI- 
MONY, AND  SELENIUM, 

Accu-Labs  Research,  Inc.,  Wheatridge,  CO. 
S.  J.  Callio. 

IN:  Waste  Testing  and  Quality  Assurance.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, PA.  Special  Technical  Publication  999,  1988. 
p  62-66,  14  tab. 

Descriptors:  'Spectroscopy,  *Pollutant  identifica- 
tion, *Arsenic,  'Antimony,  'Selenium,  'Chemical 
analysis,  'Testing  procedures,  Quality  control,  En- 
vironmental protection,  Environmental  policy, 
Laboratories,  Precision. 

Although  hydride  generation  methods  have  long 
been  used  for  the  analysis  of  As  and  Se  by  atomic 
absorption,  very  little  work  has  been  done  on 
simultaneous  hydride  generation  for  the  ICP  (in- 
ductively coupled  plasma)  environment.  An  out- 
line of  the  sample  preparation  and  instrumental 
parameters  for  the  determination  of  As,  Sb,  and  Se 
by  ICP/hydride  is  presented.  Some  quality  assur- 
ance measurements  that  demonstrate  the  accuracy 
and  precision  of  the  method  are  briefly  discussed. 
It  is  shown  that  the  method  can  be  used  with 
Environmental  Protection  Agency  Superfund 
Contract  Lab  Program  (CLP)-type  digestates  and 
has  great  potential  for  producing  reliable  data  for 
As,  Sb,  and  Se  in  waste  samples.  (See  also  W89- 
04816)  (Author's  abstract) 
W89-04819 


METHODS  FOR  EVALUATING  SOLIDIFIED 
WASTE, 

Alberta  Environmental  Centre,  Vegreville. 
P.  Hannak,  A.  J.  Liem,  and  P.  L.  Cote. 
IN:  Waste  Testing  and  Quality  Assurance.  Ameri- 
can Society  for  Testing  and  Materials,   Philadel- 
phia, PA.  Special  Technical  Publication  999,  1988. 
p  67-75,  5  fig,  1  tab,  6  ref. 

Descriptors:  'Testing  procedures,  'Pollutant  iden- 
tification, 'Solid  wastes,  'Evaluations,  'Path  of 
pollutants,  'Waste  characteristics,  'Physicochem- 
tcal  properties,  Density,  Specific  gravity,  Toxicity, 
Advection,  Permeability  coefficient,  Leaching, 
Laboratories,  Plumes. 

A  number  of  methods  for  characterizing  solidified 
waste  are  currently  being  assessed  in  the  EC/ 
EPA/AEC/Industry  Cooperative  Study.  These 
are  short-term  laboratory  tests  that  yield  informa- 
tion on  material  properties  (bulk  density,  specific 
gravity,  and  moisture  content),  ability  to  maintain 
physical  integrity  (unconfined  compressive 
strength  and  weathering  resistance  -  freeze/thaw 
and  wet/dry),  potentials  for  release  of  contami- 
nants by  advective  transport  (permeability)  and 
dissolution  (acid  neutralization  capacity,  Toxicity 
Characteristic  Leaching  Procedure  -  TCLP  -  and 
equilibrium  leaching),  indication  of  long-term  rate 
of  contaminant  release  (dynamic  leaching),  and 
containment  mechanisms  (sequential  extraction).  A 
method  for  quantifying  resistance  to  wet/dry  cy- 
cling was  modified  and  tested  on  three  samples 
consisting  of  (1)  baghouse  dust,  water,  cement,  and 
soluble  silicate;  (2)  lime,  fly  ash,  and  water;  and  (3) 
cement,  bentonite,  and  water.  The  results  indicate 
that  the  method  is  reproducible  and  can  be  used 
for  process  comparison;  coating  is  a  promising 
method  for  improving  resistance  to  wet/dry  cy- 
cling, and  wet/dry  and  freeze/thaw  tests  may  or 
may  not  produce  similar  results.  (See  also  W89- 
04X16)  (I  ricdmann-PTT) 
W89-04820 


INTERLABORATORY  EVALUATION  OF  ICP- 
AES  METHOD  6010, 

Environmental     Monitoring    Systems    Lab.,    Las 

Vegas,  NV 

I    A    Hinners,  C.  I.  Jones,  J    H.  Biesiada,  D   M. 

Hold,  and  I    H.  Si 
IN    Waste  Jesting  and  Quality  Assurance.  Ameri- 

can  Society  for  Testing  and  Materials,  Philadel- 


phia, PA.  Special  Technical  Publication  999,  1988. 
p  76-80,  1  tab.  U.S.  EPA  Contract  68-01-7159  and 

6X-OI-7253. 

Descriptors:  'Quality  control,  'Evaluations,  'Pol- 
lutant identification,  'Environmental  policy,  *En- 
vimnmental  protections,  'Spectroscopy,  'Sludge, 
•Performance  evaluation,  'Testing  procedures, 
Mine  wastes,  Soil  contamination,  Waste  character- 
istics. Laboratories. 

EPA  Method  6010,  inductively  coupled  plasma 
atomic  emission  spectroscopy  (ICP-AES),  is  un- 
dergoing interlaboratory  evaluation  for  sludge- 
type  wastes.  The  wastes  included  in  the  study  are 
furnace  ash,  treatment  sludge,  mine  waste,  electro- 
plating sludge,  and  contaminated  soil  and  sedi- 
ments. Twenty-three  elements  will  be  determined 
by  conventional  ICP-AES  in  digests  of  the  spiked 
and  unspiked  waste  materials.  The  raw  wastes  as 
well  as  bulk  digest  will  be  analyzed  by  all  partici- 
pating laboratories  so  that  the  variation  contribut- 
ed by  sample  preparation  can  be  distinguished 
from  the  variation  contributed  by  the  measurement 
process.  Both  sequential  and  simultaneous  instru- 
ments will  be  used  in  the  study  to  allow  an  assess- 
ment of  performance  as  a  function  of  instrument 
type.  The  study  will  include  an  analysis  of  variance 
to  characterize  the  homogeneity  of  each  waste 
material  before  distribution  to  the  participating  lab- 
oratories. Heterogeneous  materials  are  not  suitable 
for  interlaboratory  studies.  Method  6010,  Version 
1,  includes  quality  control  tests  to  assess  the  data 
quality.  If  the  results  for  diluted  samples  or  for 
spiked  digest  are  not  within  the  control  limit  of  -f 
or  -  10%  specified  for  this  study,  the  method  of 
standard  additions  is  required  to  provide  data  of 
acceptable  quality.  For  this  study,  a  four-point 
method  of  standard  additions  is  specified  to  allow  a 
least-squares  analysis  to  obtain  the  sample  concen- 
trations. While  Method  6010,  Version  1,  will  accu- 
rately reflect  the  element  quantities  solubilized  by 
the  digestion  procedure  used,  it  will  no  reflect  the 
waste  content  of  an  element  when  components  in 
the  waste  form  insoluble  compounds  (such  as 
barium  and  lead  with  sulfate).  However,  the  qual- 
ity control  spike  addition  in  Method  6010,  Version 
1,  will  indicate  a  data-quality  problem  for  affected 
elements  in  such  a  situation  so  that  data  of  known 
quality  are  obtained.  (See  also  W89-04816)  (Au- 
thor's abstract) 
W89-04821 


RCRA  LABORATORY  CERTIFICATION, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Office  of  Quality  Assurance. 

For  primary  bibliographic  entry  see  Field  6B. 
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COMPARATIVE  STUDY  OF  PREPARATIVE 
AND  ANALYTICAL  TECHNIQUES  FOR  THE 
DETERMINATION  OF  SELENIUM  IN 
WATER,  SEDIMENT,  AND  VEGETATION 
MATRICES, 

California  Public  Health  Foundation,  Berkeley. 
M.  S.  Iskander,  N.  L.  Yacoub,  A.  M.  Holden,  C.  B 
Smith,  and  R  D.  Stephens. 

IN:  Waste  Testing  and  Quality  Assurance.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, PA.  Special  Technical  Publication  999,  1988. 
p  87-100.  7  fig,  8  tab,  7  ref. 

Descriptors:  'Comparison  studies,  'Pollutant  iden- 
tification, 'Selenium,  'Water  analysis,  'Chemical 
analysis,  Spectroscopy,  Sediment-water  interfaces. 
Vegetation,  Sediments,  Sampling,  Laboratories, 
Toxicity,  Water  pollution. 

In  an  effort  to  evaluate  the  currently  available 
methodologies  for  the  determination  of  selenium 
(Se)  (a  potentially  toxic  and  difficult-to-measure 
clement)  in  various  sample  matrices,  different  ap- 
proaches to  sample  preparation  and  analysis  were 
considered.  Modification  of  existing  methods  was 
applied  when  needed  and  modified  methodologies 
were  assessed.  Nitric  acid  digestion,  with  and  with 
out  hydrogen  peroxide  (H202)  and  hydrochloric 
acid  (HCI),  was  considered  Total  selenium  in  vari- 
ous digestates  was  determined  by  inductively  cou- 
pled plasma-atomic  emission  spectroscopy  (JCP- 
AKS),  heated  graphite  atomizer-atomic  absorption 


(HGA-AA),  and  hydride  generation-atomic  ab- 
sorption (HG-AA)  spectrometry.  I  he  data  gener- 
ated by  this  work  showed  that  there  is  a  reasonablc 
agreement  between  the  Se  results  obtained  by  ICP- 
AES  and  HGA-AA  in  the  sediment  and  vegetation 
samples.  The  HGA-AA  technique,  however,  is 
preferred  for  the  determination  of  low  levels  of  Se 
in  water  (sub  ppm)  due  to  its  higher  sensitivity 
relative  to  that  of  ICP-AES  Several  problems 
were  encountered  with  the  hydride  generation 
technique  (HG-AA),  and  its  use  required  difficult 
manipulations  and  extreme  care.  Generally,  Se  re- 
coveries of  77  to  108%  were  attained  at  levels  of  2 
and  30  ppm  total  Se.  The  various  methods  of 
sample  preparation  considered  and  the  operating 
parameters  of  the  different  techniques  used  are 
described.  (See  also  W89-04816)  (Authors  ab- 
stract) 
W89-04823 


QUALITY  ASSURANCE  ON  THE  GROUND- 
WATER MONITORING  TASK  FORCE  FACILI- 
TY ASSESSMENT  PROGRAM, 

Life  Systems,  Inc.,  Cleveland.  OH 
M  J.  Kangas,  T.  E.  Tyburski,  J.  A.  Duchene,  and 
P.  H.  Friedman. 

IN:  Waste  Testing  and  Quality  Assurance.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, PA.  Special  Technical  Publication  999,  1988. 
p  101-111,  3  fig,  7  tab,  5  ref. 

Descriptors:  'Superfund,  'Quality  control, 
'Groundwater  pollution,  'Environmental  policy, 
'Administrative  regulations,  'Hazardous  materials. 
'Pollutant  identification.  Laboratories,  Sampling. 
Landfills,  Leaching,  Organic  compounds,  Evalua- 
tions, Project  planning,  Environmental  protection. 

The  U.S.  Environmental  Protection  Agency 
(USEPA)  Hazardous  Waste  Groundwater  Task 
Force  (HWGWTF)  is  conducting,  under  its  Facili- 
ty Assessment  Program,  groundwater  sampling  at 
58  sites  where  commercial  land  disposal  facilities 
are  located  to  determine  whether  or  not  these 
facilities  are  contaminating  groundwater  with  haz- 
ardous wastes.  Laboratory  analyses  of  groundwat- 
er samples  from  these  sites  are  being  performed  for 
organic  compounds  and  metals,  inorganic,  and  in- 
dicator parameters.  An  overview  of  initial  quality 
assurance  (QA)  activities,  applied  to  these  analyses, 
is  presented.  A  Data  Evaluation  Committee  (DEC) 
consisting  of  HWGWTF  members  from  USEPA 
headquarters,  regional  offices,  and  Office  of  Re- 
search and  Development  (ORD)  laboratories  pro- 
vides QA  overview  for  Facility  Assessment  Pro- 
gram activities.  The  DEC  developed  a  Quality 
Assurance  Project  Plan  (QAPP)  specifically  for 
the  Facility  Assessment  Program  (FAP).  The 
QAPP  established  data  quality  objectives  (DQO) 
that  define  the  quality  of  the  data  desired  from  the 
groundwater  sampling  and  analytical  efforts.  These 
DQO  address  data  accuracy,  precision,  representa- 
tiveness, completeness,  and  comparability.  The 
QAPP  also  defines  roles  and  responsibilities  of 
HWGWTF  members  and  contractors  and  proce- 
dures to  be  followed  in  achieving  the  DQO.  An 
overview  of  QA  activities  performed  by  the 
HWGWTF  DEC,  and  examples  of  improvements 
planned  for  subsequent  QA  efforts,  based  on  expe- 
rience gained  during  Phase  I,  are  presented.  The 
evaluation  of  analytical  quality  control  (QC)  data 
and  laboratory  performance  through  integration  of 
information  from  performance  evaluation  samples, 
analytical  chemistry  audits,  statistical  summaries, 
and  control  charts  for  analytical  data  generated  bv 
Superfund  Contract  Laboratories,  is  described. 
(See  also  W89-04816)  (Author's  abstract) 
W89-04824 


ROUND-ROBIN  STUDY  OF  LEACHING 
METHODS  AS  APPLIED  TO  SOLID  WASTES 
FROM  COAL  FIRED  POWER  PLANTS, 

Electric  Power  Research  Inst..  Palo  Alto,  CA 
I.  P.  Murarka. 

IN:  Waste  Testing  and  Quality  Assurance  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, PA.  Special  Technical  Publication  999.  1988. 
p  II 2-129,  8  tab,  3  ref. 
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Descriptors:  *Testing  procedures,  'Environmental 
policy,  'Environmental  protection,  'Administra- 
tive regulations,  'Pollutant  identification,  'Waste 
characteristics,  'Laboratories,  Heavy  metals, 
Sludge,  Waste  disposal,  Chemical  analysis. 

In  1979,  the  Electric  Power  Research  Institute 
(EPRI)  sponsored  a  multiple  laboratory  investiga- 
tion of  the  variability  and  reproducibility  of  the 
U.S.  EPA  extraction  procedure  (EP)  used  for  clas- 
sifying wastes.  In  late  1985  and  early  1986,  EPRI 
sponsored  another  round-robin  study  to  compare 
the  results  of  EPA's  new  toxicity  characteristics 
leaching  procedure  (TCLP)  with  the  EP.  Three 
laboratories  were  used  to  extract  and  analyze  the 
concentrations  of  14  constituents  (Ag,  As,  B,  Ba, 
Cd,  Cr,  F,  Hg,  Mn,  Pb,  Se,  S04,  V,  and  Zn)  from 
seven  utility  wastes  (three  fly  ashes,  two  bottom 
ashes,  and  two  scrubber  sludges).  The  results  were 
evaluated  to  determine  the  reproducibility  of  the 
two  methods,  the  factors  contributing  to  the  varia- 
bility of  the  EP  and  TCLP  extracts,  and  the  differ- 
ences in  mean  concentrations  between  the  two 
extract  types  for  the  selected  wastes.  The  results 
show  that  reproducibility  differs  by  constituent, 
waste  type,  and  between  the  two  extraction  meth- 
ods. Generally,  the  concentration  measured  in  the 
TCLP  results  (as  measured  by  the  coefficient  of 
variation)  are  equal  to  or  better  than  the  EP  results 
(for  example,  for  As,  B,  Cd,  Cr,  Mn,  and  V). 
Differences  in  the  extractions  between  laboratories 
accounted  for  at  least  25%  of  the  total  variability 
more  frequently  for  the  EP  than  the  TCLP.  For 
the  TCLP,  the  analytical  variability  components 
(that  is,  differences  in  the  analyses  between  labora- 
tories and  differences  in  analyses  of  duplicate  splits 
by  the  same  laboratory)  accounted  for  at  least  25% 
of  the  total  variability  more  frequently.  (See  also 
W89-04816)  (Author's  abstract) 
W89-04825 


METHODS  FOR  THE  ANALYSIS  OF  ORGAN- 
OMETALLIC  COMPOUNDS  IN  WASTES, 

National  Bureau  of  Standards,  Gaithersburg,  MD. 
Polymers  Div. 

G.  J.  Olson,  F.  E.  Brinckman,  and  W.  R.  Blair. 
IN:  Waste  Testing  and  Quality  Assurance.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, PA.  Special  Technical  Publication,  999,  1988. 
p  130-145,  12  fig,  1  tab,  37  ref. 

Descriptors:  'Organometallic  compounds,  'Pollut- 
ant identification,  'Chemical  analysis,  'Metal  com- 
plexes, 'Testing  procedures,  'Chromatography, 
'Methylmercury,  'Methyltin,  Laboratories,  Chem- 
ical properties,  Chemical  wastes,  Environmental 
protection,  Environmental  quality,  Sampling, 
Trace  levels,  Organic  compounds,  Speciation. 

Organometallic  compounds  occur  in  the  environ- 
ment as  a  result  of  anthropogenic  and  biogenic 
processes.  Since  organometals  are  often  much 
more  toxic  than  the  corresponding  inorganic  forms 
of  metals,  it  is  important  to  be  able  to  speciate  the 
forms  of  metals  in  environmental  samples  at  ultra- 
trace  levels.  Chemical  speciation  methods,  based 
on  the  use  of  chromatographic  separations  fol- 
lowed by  element-selective  detection,  are  helping 
to  measure  organometal  species  e.g.  methyltin  and 
methylmercury,  at  their  action  levels  (down  to 
parts-per-trillion  levels)  in  environmental  matrices, 
leading  to  a  better  understanding  of  environmental 
occurrence,  fate,  effects,  and  transformation.  New 
methods  for  nondestructive  analysis  of  metal  spe- 
cies on  surfaces  such  as  epifluorescence  microsco- 
py coupled  with  metal-selective  fluorescent  li- 
gands)  and  microscopic  spectroscopy  techniques, 
are  under  development.  (See  also  W89-048 16)  (Au- 
thor's abstract) 
W89-04826 


DEVELOPMENT  OF  A  PORTABLE  TESTING 
PROCEDURE  FOR  MONITORING  HALOGE- 
NATED  SOLVENTS  IN  WASTE  FUELS, 

Auburn  Univ..  AL.  Dept.  of  Chemical  Engineer- 
ing. 

A.  R.  Tarrer,  J.  G.  Perry,  and  W  M.  Holloway. 
IN:  Waste  Testing  and  Quality  Assurance.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, PA.  Special  Technical  Publication  999,  1988. 
p  152-165,  7  fig,  4  tab,  9  ref 


Descriptors:  'Pollutant  identification,  'Halogenat- 
ed  organic  compounds,  'Oil  wastes,  'Chemical 
analysis,  'Flame  photometry,  Laboratories,  Public 
health,  Risks,  Organic  compounds,  Halides,  Oil, 
Oil  refineries. 

There  has  been  recent  concern  as  to  the  health 
risks  involved  in  burning  recycled  oil  containing 
halogenated  compounds.  Since  about  500  million 
gallons  of  used  oil  are  burned  each  year,  an  inex- 
pensive and  reliable  test  method  is  needed  for 
determining  the  halogen  content  of  a  used  oil  at 
the  site  of  its  generator.  In  response  to  this  need, 
Auburn  University,  under  sponsorship  of  the  EPA, 
has  been  working  on  the  development  of  a  field 
test  to  determine  halogen  concentrations  in  waste 
oils.  This  test  is  an  extension  of  the  Beilstein  flame 
emission  test  and  will  selectively  test  for  haloge- 
nated solvents  in  waste  oils.  The  test  is  very  inex- 
pensive, easily  performed,  and  agrees  with  the 
standard  ASTM  oxygen  bomb  technique  within  a 
margin  of  10  to  25%.  The  test  requires  only  hydro- 
gen and  copper  wool  as  replenishable  materials.  A 
copper  probe  is  first  burned  to  remove  any  oxida- 
tion that  may  interfere  with  the  test.  The  clean 
probe  is  then  dipped  into  the  oil  sample  and  placed 
in  the  flame.  Copper  halides  radiate  light  at  about 
436  nm;  therefore,  the  presence  of  halogenated 
solvents  is  indicated  by  a  blue-green  emission. 
Halogen  concentration  is  determined  by  measuring 
the  flame  intensity  using  a  photocell.  This  test  has 
shown  great  promise  for  on-site  determinations  of 
organic  halide  concentrations  due  to  solvent  con- 
tamination in  waste  oils.  (See  also  W89-04816) 
(Author's  abstract) 
W89-04828 


IMPROVED  METHODS  FOR  HEPATITIS  A 
VIRUS  AND  ROTAVIRUS  CONCENTRATION 
AND  DETECTION  IN  RECREATIONAL,  RAW 
POTABLE,  AND  FINISHED  WATERS, 

Baylor  Coll.  of  Medicine,  Houston,  TX. 
J.  L.  Melnick. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-158944. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/4-87/029,  January  1988. 
49p,  6  fig,  9  ref,  append.  Cooperative  Agreement 
CR811258. 

Descriptors:  'Pollutant  identification,  'Viruses, 
'Recreational  waters,  'Raw  water,  Microbiologi- 
cal studies,  Sampling,  Biological  studies,  Suspend- 
ed solids,  Bioassay. 

Procedures  for  the  detection  of  hepatitis  A  virus 
and  human  rotavirus  in  surface  and  finished  waters 
include  the  collection  of  samples,  the  processing  of 
samples  to  concentrate  and  reconcentrate  virus, 
and  the  assay  of  processed  samples  by  tests  that  are 
appropriate  for  the  detection  of  virus.  Finished 
water  samples  may  be  collected  from  a  distribution 
system  outlet  (faucet)  or  water  main  at  a  municipal 
water  treatment  plant.  Recreational  or  raw  potable 
water  samples  that  may  be  collected  include  water, 
solids  suspended  in  water,  or  the  uppermost  loose 
layer(s)  of  bottom  sediments,  called  fluffy  sedi- 
ments. Water  and  suspended  solids  may  be  collect- 
ed and  processed  as  a  single  sample  or  collected 
and  processed  separately.  Procedures  for  detecting 
rotavirus  are  based  upon  an  infection-virus-de- 
pendent, indirect  immunofluorescence  test  in  cell 
culture,  using  a  monoclonal  antibody  and  fluores- 
cein-isothiocyanate-conjugated  antibody-staining 
method  to  visualize  virus-infected  cells.  Proce- 
dures for  detecting  hepatitis  A  virus  are  based 
upon  the  use  of  labeled  nucleic  acid  probes  in 
hybridization  tests  to  detect  virus  nucleic  acid. 
(Lantz-PTT) 
W89-04846 


NATIONAL  ACID   PRECIPITATION   ASSESS- 
MENT PROGRAM, 
H.  Petrimouix. 

IN:  Acid  Deposition  in  Maryland:  The  Status  of 
Knowledge  in  1987.  Maryland  Power  Plant  Re- 
search Program  Report  No.  AD-88-1,  January 
1988.  p  39-49,  1  fig,  2  tab,  3  ref. 

Descriptors:  'Acid  rain,  'Regulations,  'Federal 
government,  'Water  pollution  effects,  'Water  pol- 


lution sources,  'Air  pollution,  Research  priorities, 
Financing,  Policy  making. 

The  National  Acid  Precipitation  Assessment  Pro- 
gram (NAPAP)  is  approximately  halfway  through 
its  10-year  authorization  for  sponsoring  and  con- 
ducting federal  research  into  the  causes  and  effects 
of  acidic  deposition.  NAPAP  is  conducting  or 
sponsoring  research  in  two  major  areas  -  atmos- 
pheric processes  (from  emissions  of  pollutants, 
through  chemical  transformations  in  the  air,  to  the 
transportation  and  deposition  of  acid  compounds 
on  the  ground)  and  effects  (impact  of  deposition  on 
trees,  lakes,  etc).  Much  of  NAPAP's  funding  be- 
tween now  and  1990  will  be  used  to  develop  and 
validate  an  acidic  deposition  model  that  will  pre- 
dict long-range  transport  and  deposition  rates  and 
provide  data  for  making  policy  decisions.  Al- 
though NAPAP  is  conducting  research  in  a 
number  of  areas  to  reduce  the  scientific  uncertain- 
ties associated  with  acidic  deposition,  it  will  not 
have  definitive  answers  on  key  issues  by  1990. 
According  to  NAPAP  officials,  the  scientific  com- 
plexities involved  in  understanding  the  atmospher- 
ic processes  and  effects  of  acidic  deposition  are  so 
great  that  research  will  be  needed  beyond  1990. 
Among  the  important  unknowns  that  will  remain 
beyond  1990  are  the  effects  of  acidic  deposition  on 
forest  ecosystems  and  many  man-made  materials.  It 
is  unclear  whether  NAPAP  will  be  able  to  meet  its 
goal  of  obtaining  and  analyzing  research  to  be  used 
as  a  basis  for  policy  decisions  by  1990.  NAPAP 
recently  issued  its  Interim  Assessment,  which  sum- 
marizes the  results  and  conclusions  of  the  pro- 
gram's research  at  the  mid-point  of  its  10-year 
investigation.  Some  of  the  major  conclusions  have 
been  criticized  as  being  inconsistent  with  the  re- 
search results.  Critical  evaluations  of  these  findings 
and  their  implications  for  Maryland  will  be  provid- 
ed in  subsequent  editions  of  this  annual  report.  (See 
also  W89-04861)  (Lantz-PTT) 
W89-04862 


IMPROVED  STREAMFLOW  AND  WATER 
QUALITY  MONITORING  USING  A  MICRO- 
PROCESSOR-BASED SYSTEM, 

Forest  Service,  Ogden,  UT.  Intermountain  Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-04876 


INTEGRATED  APPROACH  TO  A  STUDY  OF 
CONTAMINANTS  AND  TOXICITY  IN 
MONROE  HARBOR  (RIVER  RAISIN),  MICHI- 
GAN, A  GREAT  LAKES  AREA  OF  CONCERN: 
SUMMARY  REPORT. 

Environmental  Research  Lab  -Duluth,  Grosse  He, 
MI.  Large  Lakes  Research  Station. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 126008. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/3-87/044,  November  1987. 
182p,  50  fig,  22  tab,  72  ref,  2  append  EPA  Grant 
810232,  810775,  810776,  810808,  811578  and 
811731.  EPA  Contract  68-01-7170. 

Descriptors:  'Pollutant  identification,  'Path  of  pol- 
lutants, 'Water  pollution  effects,  'Toxicity, 
♦Michigan,  Bioassay,  Water  quality,  Bioaccumula- 
tion,  Polychlorinated  biphenyls,  Copper,  Zinc, 
Chromium,  Heavy  metals,  Monroe  Harbor,  Great 
Lakes. 

Chemical-specific  and  toxicity  based  approaches 
were  used  to  assess  effluent  and  receiving  water 
quality  of  Monroe  Harbor,  Michigan.  Toxicity  was 
defined  and  measured  by  bioassay  techniques  using 
water  both  from  control  sites  and  points  of  impact. 
Inhibition  of  bacteria!  decomposer  activity,  phyto- 
plankton  productivity,  zooplankton  reproduction 
and  grazing  efficiency,  survival  of  zooplankton  and 
larval  fish  and  contaminant  accumulation  were 
measured.  An  undetermined  loading  of  PCBs  ap- 
proaching 200  g/day  in  the  Lower  Raisin  River 
was  found  by  using  an  input-output  mass  balance 
model.  A  probable  local  source  of  copper,  zinc  and 
chromium  contamination  is  suggested  by  the  find- 
ing of  elevated  levels  of  these  metals  in  sediments. 
An  attempt  was  nU'ie  to  integrate  the  toxicity 
based  and  chemical  specific  approaches.  Zinc  and 
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copper  appear  to  be  toxic  to  different  species  and 
to  affect  specific  ecosystem  functions,  either  singly 
or  in  combination.  Although  PCBs  were  important 
in  the  bioaccumulation  studies,  they  did  not  appear 
significant  in  describing  observed  toxicity  in  the 
Ceriodaphnia  reproduction  and  survival  in  the 
seven  day  Mounl-Norberg  life  cycle  test.  (Author's 
abstract) 
W89-04877 


ACID/NEUTRAL  CONTINUOUS  LIQUID/ 
LIQUID  EXTRACTION  OF  PRIORITY  POL- 
LUTANTS AND  HAZARDOUS  SUBSTANCE 
LIST  COMPOUNDS, 

Environmental     Protection     Agency,     Annapolis, 

MD.  Central  Regional  Lab. 

J.  L.  Slayton,  and  E.  R.  Trovato. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88- 157631. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/903-9-88-001,  January  1988.  65p, 

14  fig,  20  tab,  10  ref. 

Descriptors:  *Pollutant  identification,  "Organic 
compounds,  'Chemical  analysis,  'Wastewater 
analysis,  Wastewater  treatment,  Water  quality  con- 
trol, Pentachlorophenol,  Nitrophenol,  Phenols, 
Benzoic  acid,  Extraction. 

Continuous  liquid-liquid  extraction  was  compared 
to  manual  extractions  according  to  EPA  Method 
625,  but  employing  an  acid-neutral  scheme.  The 
results  from  EPA  performance  evaluation  (quality 
control)  wastewater,  Superfund,  and  RCRA  sam- 
ples were  compared  using  the  two  extraction  tech- 
niques. Continuous  liquid-liquid  extractions  follow- 
ing an  acid-neutral  scheme  were  compared  to 
those  following  a  base-neutral  scheme.  The  acid- 
neutral  continuous  extraction  scheme  was  deter- 
mined to  be  effective  and  labor  saving.  Emulsion 
formation  was  reduced  and  the  recoveries  of 
phenol,  4-nintrophenol,  pentachlorophenol  and 
benzoic  acid  were  significantly  improved  by  using 
the  continuous  extractor.  The  acid-neutral  scheme 
as  opposed  to  the  Method  625  base-neutral  extrac- 
tion was  found  to  improve  the  recovery  of  dimeth- 
yl-, diethyl-,  di-n-butyl-,  and  n-butyl  benzyl  phthal- 
ate  esters.  The  levels  of  target  and  additional  com- 
pounds extracted  using  a  continuous  extractor 
from  the  environmental  samples  tested  equaled  or 
exceeded  those  obtained  from  manually  extracted 
samples.  The  distribution  of  target  compounds  in 
the  acid-neutral  and  base  fraction  was  determined 
by  analyses  of  performance  evaluation  samples.  All 
identifications  and  quantifications  were  performed 
using  GC/MS  systems  with  fused  capillary  col- 
umns. (Author's  abstract) 
W89-04879 


GUIDELINES  FOR  MEASURING  THE  PHYSI- 
CAL, CHEMICAL,  AND  BIOLOGICAL  CONDI- 
TION OF  WILDERNESS  ECOSYSTEMS, 

Rocky   Mountain   Forest  and  Range  Experiment 

Station,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-04881 


CHARACTERIZATION  OF  PRODUCED 
WATERS  FROM  NATURAL  GAS  PRODUC- 
TION OPERATIONS.  EXECUTIVE  SUMMA- 
RY, 

ERT,  Pittsburgh,  PA. 

D  Wesolowski,  A.  Broughton,  C.  A.  Hansotte,  S. 
M.  Koraido.  and  J.  P.  Fillo. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-173109. 
Price  codes.  A03  in  paper  copy,  A01  in  microfiche. 
Report  No  GRI-87/0335.3,  December  1987.  Topi- 
..1  Report  (July  [986  -  December  1987).  10  p,  1 
tab.  Gas  Research  Institute  Contract  5084-253- 
1117. 

Descriptors:    'Pollutant    identification,    'Natural 
'Environmental  effects,  '  olatile  organic  com- 
pounds, Chlorides,  Disso!  ed  solids,  Organic  com- 
pounds. 

Results  of  a  nail'-:     -  foi   thi   sampling 

and  analysis  of  produced  is  From  n.itural  gas 

ited     The  regula- 


tory background,  project  objectives  and  scope, 
project  description,  and  study  design  are  reviewed 
briefly  to  provide  a  summary  of  the  major  techni- 
cal elements  of  the  work.  The  primary  focus  of  this 
section  is  to  present  a  synopsis  of  the  major  find- 
ings and  conclusions  from  the  study  The  results 
indicate  that  the  characteristics  and  volumes  of 
produced  waters  are  highly  variable,  site-specific, 
and  dependent  on  the  characteristics  of  the  pro 
ducing  formation.  In  general,  the  produced  waters 
sampled  in  this  program  contained  volatile  organ- 
ics  and,  to  a  lesser  degree,  selected  semivolatile 
organics.  Selected  minor  and  trace  elements  also 
were  present  in  the  produced  water  samples.  Chlo- 
ride and  total  dissolved  solids  were  the  most  pre- 
dominant conventional  parameters  detected.  Pro- 
duced waters  did  not  generally  exhibit  current 
RCRA  hazardous  waste  characteristics.  The  pre- 
dominant method  used  to  dispose  of  these  waters  is 
underground  injection  into  Class  II  wells  regulated 
under  the  Safe  Drinking  Water  Act.  (See  W89- 
04887  thru  W89-04888)  (Lantz-PTT) 
W89-04886 


CHARACTERIZATION  OF  PRODUCED 
WATERS  FROM  NATURAL  GAS  PRODUC- 
TION OPERATIONS.  VOLUME  1, 

ERT,  Pittsburgh,  PA. 

D.  Wesolowski,  A.  Broughton,  C.  A.  Hansotte,  S. 
M.  Koraido,  and  J.  P.  Fillo. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-173083. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  GRI-87/0335.I,  December  1987.  Topi- 
cal Report  (July  1986  to  December  1987).  253p,  21 
tab,  20  ref,  4  append.  Gas  Research  Institute  Con- 
tract 5084-253-1 1 17. 

Descriptors:  'Pollutant  identification, 

'Wastewater  treatment,  'Natural  gas,  Organic 
compounds,  Metals,  Dissolved  solids,  Chlorides, 
Sodium,  Calcium  Aromatic  compounds,  Phenols. 

The  objective  of  this  program  was  to  investigate 
the  characteristics  of  production  waters  from  natu- 
ral gas  industry  operations  and  the  practices  cur- 
rently employed  by  the  industry  to  manage  these 
waters.  The  characteristics  of  produced  waters  are 
highly  variable  and  site-specific.  Produced  waters 
generally  contain  volatile  organics,  including  aro- 
matic hydrocarbons.  Semivolatile  organics,  primar- 
ily straight-chain  alkanes,  selected  PAH,  and  phen- 
ols are  raw  gas  produced.  Selected  trace  elements 
are  present  in  produced  waters  from  natural  gas 
production  operations.  Specific  constituents  and 
concentrations  are  dependent  on  the  characteristics 
of  the  producing  formation.  The  most  predominant 
trace  elements  detected  were  barium,  lithium,  mag- 
nesium, potassium,  and  strontium.  Conventional 
water  quality  parameters  are  highly  variable  in 
produced  waters,  consistent  with  the  specific  trace 
elements  and  organic  constituents.  Dissolved 
solids,  including  chlorides,  sodium,  and  calcium, 
were  the  most  predominant  conventional  param- 
eters detected.  Based  on  these  results,  a  number  of 
compounds  can  be  eliminated  from  further  charac- 
terization studies  of  produced  waters  because  they 
were  not  detected  in  any  samples.  This  includes 
most  of  the  metals  included  in  the  qualitative  Su- 
perscan  search  and  many  of  those  quantified  by 
inductively  coupled  plasma  emission  spectroscopy 
and  atomic  absorption  spectrophotometry.  A 
number  of  organic  compounds  (e.g.,  many  of  the 
halogenated  hydrocarbons)  could  also  be  eliminat- 
ed from  further  study.  (See  also  W89-04886) 
(Lantz-PTT) 
W89-04887 


CHARACTERIZATION  OF  PRODUCED 
WATERS  FROM  NATURAL  GAS  PRODUC- 
TION OPERATIONS.  VOLUME  II, 

Radian  Corp.,  Austin,  TX. 

L.  H.  Keith,  S.  K.  Mertens,  F.  L.  Shore,  M.  C. 

Shepherd,  and  P.  J.  Schrynemeeckers. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-173091. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report   GK  1-87/0335.2,   December    1987.   Topical 

Report  (July   11986  to  December  1987)    I50p,   12 

tab,    3   append.   Gas   Research    Institute   contract 

5084-253-1117. 


Descriptors  'Pollutant  identification,  'Natural 
gas,  'Chemical  analysis.  'Drilling  muds.  Toxicity, 
Oil,  Water  analysis.  Quality  control.  Data  acquisi- 
tion 

Drilling  muds,  produced  water  and  as*x.tated  oil 
and  gas  exploration  and  production  wastes  are 
currently  exempt  from  hazardous  waste  regulation 
in  accordance  with  Resource  Conservation  and 
Recovery  Act  (RCRA)  Section  3001  <bK2MA). 
There  is  a  general  lack  of  comprehensive  data  on 
the  chemical  characteristics  of  produced  waters 
Specifically,  waters  from  non-associated  gas  oper- 
ations are  not  well  characterized.  An  EPA  study 
focuses  primarily  on  produced  waters  from  oil  and 
oil/gas  production  operations  and  evaluates  few 
samples  of  produced  waters  from  non -associated 
gas  production.  The  Gas  Research  Institute  (GRI) 
planned  a  sampling  program  to  obtain  and  analyze 
produced  water  from  gas  production  operations 
not  associated  with  oil  production,  which  includes 
the  following  major  technical  aspects:  a  total  of  17 
produced  water  samples;  geographical  distribution 
of  the  samples  based  on  statistics  for  natural  gas 
production  and  number  of  wells;  and  analytes  and 
analytical  methodology  to  parallel  that  of  the  EPA 
study.  Produced  waters  contained  volatile  organics 
and  selected  semivolatile  organics.  Cations  and 
trace  elements  were  also  present,  particularly 
sodium,  calcium,  potassium,  and  strontium.  Chlo- 
ride and  total  dissolved  solids  were  the  major 
conventional  parameters  detected.  Produced  water 
from  two  of  the  sites  exceeded  barium  limits  for 
the  Extraction  Procedure  (EPA)  Toxicity  test.  The 
results  were  qualitatively  consistent  with  the  EPA 
and  American  Petroleum  Institute  characterization 
programs.  All  three  studies  confirm  that  produced 
waters  do  not  consistently  exhibit  any  of  the  cur- 
rent RCRA  characteristics  of  recovery,  reactivity, 
ignitability,  or  EP  toxicity.  (See  also  W89-04886) 
(Lantz-PTT) 
W89-04888 


QUALITY-ASSURANCE  RESULTS  FOR  FIELD 
PH  AND  SPECIFIC-CONDUCTANCE  MEAS- 
UREMENTS, AND  FOR  LABORATORY  ANAL- 
YSIS, NATIONAL  ATMOSPHERIC  DEPOSI- 
TION PROGRAM  AND  NATIONAL  TRENDS 
NETWORK-JANUARY  1980-SEPTEMBER 

1984, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

L.  J.  Schroder,  M.  H.  Brooks,  B.  A.  Malo,  and  T. 
C.  Willoughby. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4139, 
1986.  32p,  6  fig,  18  tab,  19  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Pollutant  identification,  'Acid  rain,  'Quality  as- 
surance, 'Hydrogen  ion  concentration,  'Conduct- 
ance, Chemistry  of  precipitation,  Laboratories, 
Comparison  studies,  Anions,  Cations,  Simulated 
rainfall,  Standard  deviation,  Sample  preparation, 
Precision.  Analysis  of  variance. 

Five  intersite  comparison  studies  for  the  field  de- 
termination of  pH  and  specific  conductance,  using 
simulated-precipitation  samples,  were  conducted 
by  the  U.S.G.S.  for  the  National  Atmospheric 
Deposition  Program  and  National  Trends  Net- 
work. These  comparisons  were  performed  to  esti- 
mate the  precision  of  pH  and  specific  conductance 
determinations  made  by  sampling-site  operators. 
Simulated-precipitation  samples  were  prepared 
from  nitric  acid  and  deiomzed  water.  The  estimat- 
ed standard  deviation  for  site-operator  determina- 
tion of  pH  was  0.25  for  pH  values  ranging  from 
3.79  to  4.64;  the  estimated  standard  deviation  for 
specific  conductance  was  4.6  microsiemens/cm  at 
25  C  for  specific-conductance  values  ranging  from 
10.4  to  59.0  microsiemens/cm  at  25  C.  Perform- 
ance-audit samples  with  known  analyte  concentra- 
tions were  prepared  by  the  U.S.G.S. and  distributed 
to  the  National  Atmospheric  Deposition  Program's 
Central  Analytical  Laboratory.  The  differences  be- 
tween the  National  Atmospheric  Deposition  Pro- 
gram and  national  Trends  Network-reported  ana- 
lyte concentrations  and  known  analyte  concentra- 
tions were  calculated,  and  the  bias  and  precision 
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were  determined.  For  1983,  concentrations  of  cal- 
cium, magnesium,  sodium,  and  chloride  were 
biased  at  the  99%  confidence  limit;  concentrations 
of  potassium  and  sulfate  were  unbiased  at  the  99% 
confidence  limit.  Four  analytical  laboratories  rou- 
tinely analyzing  precipitation  were  evaluated  in 
their  analysis  of  identical  natural-  and  simulated 
precipitation  samples.  Analyte  bias  for  each  labora- 
tory was  examined  using  analysis  of  variance  cou- 
pled with  Duncan's  multiple-range  test  on  data 
produced  by  these  laboratories,  from  the  analysis 
of  identical  simulated-precipitation  samples.  Ana- 
lyte precision  for  each  laboratory  has  been  estimat- 
ed by  calculating  a  pooled  variance  for  each  ana- 
lyte. Interlaboratory  comparability  results  may  be 
used  to  normalize  natural-precipitation  chemistry 
data  obtained  from  two  or  more  of  these  laborato- 
ries. (Author's  abstract) 
W89-04920 


COMPARISON  OF  MUSSELS  AND  CRUSTA- 
CEAN PLANKTON  TO  MONITOR  HEAVY 
METAL  POLLUTION, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

K.  V.  Balogh. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  37, 

No.  3-4  p  281-292,  February  1988.  8  fig,  1  tab,  28 

ref. 

Descriptors:  *Bioindicator,  'Mussels,  Plankton, 
♦Heavy  metals,  *Water  pollution  effects,  "Zoo- 
plankton,  Water  pollution,  Path  of  pollutants,  Ef- 
fluents, Hungary,  Waterfleas,  Copepods. 

The  ability  of  freshwater  organisms  (mussels  - 
Unio  pictorum  L.  and  crustacean  plankton  -  Clado- 
cera  and  Copepoda  species)  to  monitor  heavy 
metal  pollution  was  compared  under  field  condi- 
tions, near  the  effluent  discharge  of  a  sewage  water 
treatment  plant  .at  Lake  Balaton  (Hungary).  The 
mussels  were  transferred  from  the  less  polluted 
habitat  to  the  study  area.  The  crustacean  plankton 
was  collected  at  this  site.  The  concentrations  of 
Hg,  Cd,  Cr,  Cu,  Pb,  Zn,  and  Fe  were  measured  in 
the  gills  of  the  transplanted  mussels  as  well  as  the 
natural  zooplankton  in  the  summer  period,  using 
the  atomic  absorption  spectroscopy  method.  Both 
mussel  gills  and  the  zooplankton  showed  periodi- 
cally high  Fe,  Zn  and  Cu  concentrations.  An  ele- 
vated level  of  Hg  was  only  observed  in  mussels, 
while  high  Pb  and  Cr  concentrations  were  found 
only  in  crustacean  plankton.  Accordingly,  the  zoo- 
plankton seems  a  more  suitable  model  for  monitor- 
ing heavy  metal  pollution  under  these  field  condi- 
tions. (Author's  abstract) 
W89-04972 


EVALUATING  SOLUBLE  TOXICANTS  IN 
CONTAMINATED  SOILS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

J.  R.  Pratt,  P.  V.  McCormick,  K.  W.  Pontasch, 
and  J.  Cairns. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  37 
No.  3-4  p  293-307,  February  1988.  3  fig,  8  tab,  27 
ref. 

Descriptors:  *Soil  analysis,  *Soil  contamination, 
Leaching,  Leachates,  "Toxicity,  Agricultural  soil. 

The  potential  toxicity  of  leachable  materials  from 
seven  soils  was  evaluated.  Five  soil  samples  were 
obtained  at  designated  toxic  or  hazardous  waste 
sites,  and  two  additional  soil  samples  were  ob- 
tained from  a  coal  storage  area  and  from  an  agri- 
cultural field.  Acidified  tap  water  (pH  4.5)  was 
used  to  extract  toxic  materials  from  elution  col- 
umns filled  with  soil  samples.  Extracts  were  used 
as  complex  mixtures  to  conduct  acute  toxicity  tests 
using  aquatic  microcosms.  Three  classes  of  effects 
were  observed.  Three  soil  leachates  showed  acute 
and  chronic  toxicity  at  less  than  3%  leachate.  Two 
of  these  soils  were  contaminated  by  materials  used 
in  wood  preserving,  and  the  third  soil  was  con- 
taminated with  heavy  metals  and  acid.  Two  soils 
showed  moderate  acute  toxicity  but  no  chronic 
toxicity  in  microcosm  tests.  One  of  these  soils  was 
from  a  reference  agricultural  field  while  the  other 
soil  was  contaminated  with  solvents.  The  failure  to 
detect  toxicity  in  the  solvent  contaminated  sample 


was  attributed  to  the  hydrophobicity  of  the  toxici- 
ty materials.  Results  of  these  toxic  screening  are  in 
the  same  range  as  leachate  toxicities  estimated 
using  other  methods,  although  other  methods  use 
extraction  materials  that  may  interfere  with  some 
biological  tests.  Toxicological  evaluations  of  mate- 
rials from  suspected  contaminated  soil  are  recom- 
mended for  prioritizing  clean-up  efforts  at  waste 
sites  and  for  determining  if  toxic  materials  and 
contaminated  soils  have  been  effectively  removed. 
(Author's  abstract) 
W89-04973 


CHRYSOPHYTE  SCALES  IN  LAKE  SEDI- 
MENTS PROVIDE  EVIDENCE  OF  RECENT 
ACIDIFICATION  IN  TWO  QUEBEC  (CANADA) 
LAKES, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04988 


COMPARISON  OF  THE  STANDARD  AND 
DIRECT-MPN  METHODS  FOR  FAECAL  COLI- 
FORM  ENUMERATION  IN  SOME  NIGERIAN 
WATERS, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Microbi- 
ology. 
M.  T.  Ogan. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 
No.  3-4,  p  255-262,  April  1988.  1  fig,  3  tab,  13  ref. 
University  of  Port  Harcourt  Senate  Research 
Grant  UPH/REG./COM5.4. 

Descriptors:  "Pollutant  identification,  "Culture 
media,  "Culturing  techniques,  "Nigeria,  "Coli- 
forms,  Estimating,  "Bacterial  analysis,  Fecal  coli- 
forms,  Standard  MPN,  Brilliant  Green  Bile  broth, 
Comparison  studies. 

The  Standard  and  Direct-MPN  (direct  incubation 
at  44.5  C)  methods  were  compared  in  estimating 
fecal  coliforms  in  some  Nigerian  surface  waters. 
Brilliant  Green  Bile  broth  plus  indole  test  at  44  C 
was  substituted  for  E.C.  broth  in  the  Standard  test. 
The  results  show  that  the  use  of  the  MacConkey 
was  better  than  Brilliant  Green  Bile  broth;  counts 
were  higher  in  the  MacConkey  by  a  factor  of  up  to 
70.  Contrary  to  several  other  reports,  the  Direct- 
MPN  counts  were  equal  to  or  higher  than  the 
Standard  method  when  subcultures  were  made 
into  MacConkey  broth  in  only  13  (43%)  or  into 
Brilliant  Green  Bile  broth  in  25  (83%)  samples. 
The  ratios  of  counts  by  the  Standard  vs  Direct- 
MPN  were  positively  and  significantly  correlated 
with  non-filterable  residues.  Of  the  201  isolates 
obtained  from  the  30  samples  by  the  Direct-MPN, 
199  (99%)  were  E.  coli  and  2(1%)  were  irregulars. 
(Author's  abstract) 
W89-04994 


BORON    CONTENT    IN    FRESHWATERS    OF 
NORTHERN  ITALY, 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy). 
Reparto  Sperimentale  di   Idrobiologia   Applicata. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05002 


SUMMER  PRIMARY  PRODUCTIVITY  AND 
ASSOCIATED  DATA  FOR  FOUR  INDIANA 
RIVERS, 

Indiana  Dept.  of  Environmental  Management,  In- 
dianapolis. Water  Quality  Surveillance  and  Stand- 
ards Branch. 

C.  L.  Bridges,  H.  L.  BonHomme,  G.  R.  Bright,  D. 
E.  Clark,  and  J.  K.  Ray. 

Proceedings  of  the  Indiana  Academy  of  Science 
PIACAP,  Vol.  96,  p  309-314,  1986.  2  fig,  3  tab,  11 
ref. 

Descriptors:  "Indiana,  "Rivers,  "Water  quality, 
"Primary  productivity,  Chlorophyll  a,  Phytoplank- 
ton,  Periphyton,  Macrophytes,  Summer,  Wabash 
River,  St.  Joseph  River,  White  River,  Trail  Creek. 

A  variety  of  summertime  measurements  of  primary 
productivity  taken  during  the  years  1981  to  1984 
are  reported  for  four  Indiana  rivers:  (1)  Wabash 
River,  (2)  East  Fork  of  the  White  River,  (3)  Trail 


Creek,  and  (4)  St.  Joseph  River.  The  chlorophyll  a 
concentrations  at  different  depths  as  well  as  physi- 
cal and  chemical  data  for  three  stations  on  the 
Wabash  River  are  shown.  It  was  apparent  from 
these  and  many  other  similar  measurements  that 
the  Wabash  River  was  well  mixed  for  physical, 
chemical  and  phytoplankton  components  during 
summer  low  flow  conditions  from  surface  to 
bottom  and  from  bank-to-bank.  Chlorophyll  a,  pri- 
mary productivities,  and  phytoplankton  cell  count 
data  for  the  four  rivers  are  presented.  The  East 
Fork  of  the  White  River,  Trail  Creek,  and  the  St. 
Joseph  River  have  lower  chlorophyll  a  concentra- 
tions, primary  productivity  rates  and  phytoplank- 
ton densities  in  comparison  to  the  middle  Wabash 
River.  All  three  of  these  smaller  rivers  also  receive 
municipal  and  industrial  effluents  but  never  gener- 
ate the  same  level  of  planktonic  densities,  chloro- 
phyll a  concentration  or  planktonic  primary  pro- 
duction rates.  It  should  be  noted  that  none  of  the 
rivers  in  the  location  studied,  including  the 
Wabash,  had  any  significant  amount  of  periphyton 
or  macrophytes.  (Miller-PTT) 
W89-05003 


USE  OF  ANILINE  AS  AN  INDICATOR  OF 
PERSISTENCE  IN  ENVIRONMENTAL  STUD- 
IES, 

Lilly  (Eli)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

R.  M.  Kline,  and  C.  A.  Schmalz. 
Proceedings  of  the  Indiana  Academy  of  Science 
PIACAP,  Vol.  96,  p  371-376,  1986.  2  fig,  7  tab,  8 
ref. 

Descriptors:  "Fate  of  pollutants,  "Pesticides, 
"Chemical  degradation,  "Path  of  pollutants,  "Bio- 
degradation,  "Degradation,  "Acclimation,  "Aro- 
matic compounds,  "Indicators,  "Aniline,  Acclima- 
tion, Persistence. 

The  feasibility  of  using  non-acclimated  sewage  or- 
ganisms as  an  indicator  of  relative  persistence 
within  a  group  of  experimental  pesticides  was  stud- 
ied. Aniline  was  selected  in  these  tests  because  the 
aromatic  structure  is  basic  to  several  pesticides.  It 
was  anticipated  that  the  compound  may  also  be 
used  to  predict  relative  persistence  of  experimental 
pesticides  under  field  conditions.  Aniline  rapidly 
degraded  in  sewage  without  an  acclimation  period. 
The  test  compound  was  added  at  concentrations 
equal  to  or  less  than  10  ppm  which  would  approxi- 
mate the  concentration  of  pesticides  used  on  agro- 
nomic cropland.  The  compound,  as  suggested  by 
the  OECD  and  the  EPA,  would  appear  to  be  a 
good  indicator  of  environmental  degradation  in 
soil.  The  rapid  degradation  of  aniline  in  the  test 
systems  prevents  its  use  as  a  comparative  reference 
to  measure  the  relative  persistence  of  slowly  de- 
grading products.  (Miller-PTT) 
W89-05005 


FAST-NEUTRON-ACTIVATION  ANALYSES 
OF  VARIOUS  WATER  SOURCES  OF  EAST 
CENTRAL  INDIANA, 

Ball  State  Univ.,  Muncie,  IN.  Dept.  of  Physics  and 

Astronomy. 

D.  S.  Bennett,  M.  J.  Buchkowski,  C.  A.  Bye,  D.  L. 

Lowenstein,  and  D.  R.  Ober. 

Proceedings  of  the  Indiana  Academy  of  Science 

PIACAP,  Vol.  96,  p  387-395,  1986.  5  fig,  2  tab,  5 

ref. 

Descriptors:  "Water  analysis,  "Chemical  analysis, 
"Indiana,  "Water  supply,  "Trace  elements,  "Heavy 
metals,  "Neutron  activation  analysis,  "Pollutant 
identification,  Drinking  water,  Aluminum,  Calci- 
um, Chloride,  Barium,  Iron,  Manganese,  Potassi- 
um. Sodium,  Strontium,  Sensitivity  analysis. 

The  documentation  of  regional  fluctuations  in  the 
concentrations  of  certain  trace  elements  found  in 
the  water  samples  was  investigated.  The  study 
included  local  sampling  sites  representing  both 
river  and  drinking  water  supplies.  At  three  of  the 
drinking  water  sites,  multiple  samples  were  taken 
at  different  times  in  an  effort  to  study  the  time 
dependence  of  trace  elements  and  to  check  the 
reproducibility  of  results.  Fast  neutron  activation 
analysis  was  used  in  an  effort  to  determine  the 
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trace  element  composition  of  various  northeastern 
Indiana  water  supplies.  This  method  proved  to  be 
successful  in  identifying  and  determining  the  con- 
centration of  nine  elements  commonly  found  in 
water  supplies.  The  following  elements  were  iden- 
tified both  qualitatively  and  quantitatively:  (1)  alu- 
minum, (2)  barium,  (3)  calcium,  (4)  chlorine,  (5) 
iron,  (6)  magnesium,  (7)  potassium,  (X)  sodium,  and 
(9)  strontium.  Silicon  was  also  detected  but  only 
qualitative  comparisons  were  done  since  silicon  is 
found  in  all  water  samples.  For  the  most  part, 
calcium,  magnesium,  potassium  and  sodium  were 
found  in  gross  amounts,  whereas  aluminum, 
barium,  iron,  and  strontium  were  found  in  trace 
quantities.  The  overall  sensitivity  of  neutron  acti- 
vation analysis  was  in  the  ppm  range;  this  estimate 
was  substantiated  by  the  fact  that  results  by  the 
neutron  activation  analysis  were  in  excellent  agree- 
ment with  atomic  absorption  spectroscopy  meas- 
urements to  within  specified  uncertainties.  (Miller- 
PTT) 
W89-05006 

METHOD  FOR  DETERMINING  METAL  SPE- 
CIES IN  SOIL  PORE  WATER, 

Queen's    Univ.,     Kingston    (Ontario).     Dept.    of 

Chemistry. 

S.  J.  Duffy,  G.  W.  Hay,  R.  K.  Micklethwaite,  and 

G.  W.  Vanloon. 

Science  of  the  Total  Environment  STENDL,  Vol. 

76,  No.  2/3,  p  203-215,  October  15  1988.  3  fig,  6 

tab,  20  ref. 

Descriptors:  *Soil  water,  *Pollutant  identification, 
♦Acid  rain,  *Water  analysis,  *Ion  exchange, 
♦Heavy  metals,  *Metals,  'Aluminum,  Calcium,  Po- 
tassium, Magnesium,  Manganese,  Sodium,  Soil  po- 
rosity, *Path  of  pollutants. 

A  method  for  the  analysis  of  complexed  and  un- 
complexed  metals  in  soil  pore  water  samples  has 
been  developed  by  applying  sequential  anion  and 
cation  separations  (IX),  followed  by  neutron  acti- 
vation analysis  on  the  separate  solutions.  Six  metals 
(Al,  Ca,  K,  Mg,  Mn,  and  Na)  were  determined, 
and  their  relationships  to  pH  and  dissolved  organic 
carbon  were  studied.  The  aluminum  separation 
results  were  compared  with  results  obtained  by 
two  established  procedures  for  determining  solu- 
tion species  of  aluminum.  There  was  reasonable 
agreement  between  the  speciation  results  obtained 
by  the  IX  and  solvent  extraction  methods  but  for 
undetermined  reasons,  the  concentrations  of  inor- 
ganic Al  using  the  fluoride  ion-selective  electrode 
method  were  about  five  times  lower  than  from  the 
IX  procedure.  The  ion  exchange  separation  may  be 
combined  with  another  analytical  method,  if  de- 
sired. (Miller-PTT) 
W89-05017 


RHOC02  VARIATIONS  IN  STREAMWATERS 
DRAINING  AN  ACIDIC  AND  ACID  SENSITIVE 
SPRUCE  FORESTED  CATCHMENT  IN  MID- 
WALES, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05020 


COLIPHAGES  AND  ENTERIC  VIRUSES  IN 
THE  PARTICULATE  PHASE  OF  RIVER 
WATER, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05021 


Zinc  Cadmium,  Tin,  Pentachlorophenol,  2,4-Dich- 
lorophenoxyacetic  acid,  Pentachlorophenol,  Meth- 
anol, Ethanol. 

The  screening  of  toxic  compounds  using  mammali- 
an test  models  is  time  consuming  and  expensive.  It 
was  proposed  that  satisfactory  classification  of 
mammalian  poisons  could  be  obtained  using  a 
simple  and  inexpensive  water  flea  (Daphnia 
magna)  screening  method.  Acute  toxicity  values 
(EC50)  were  determined  for  D.  Magna  using  a 
wide  variety  of  mammalian  toxicants  and  on  a 
number  of  water  pollutants  affecting  safe  drinking 
water  and  human  health,  representing  a  range  of 
toxicity  classes.  Inorganic  compounds  tested  were 
mercuric  chloride,  silver  nitrate,  cupric  chloride, 
cadmium  chloride,  zinc  chloride,  lead  acetate, 
nickel  chloride,  ferric  chloride,  stannous  chloride 
and  sodium  chloride;  organic  compounds,  were 
2,4-dichlorophenoxy  acetic  acid,  pentachloro- 
phenol, bromoform  chloroform,  carbon  tetrachlo- 
ride, methanol  and  ethanol.  For  the  toxic  com- 
pounds tested  a  strong  correlation  (r  =  0.992)  exist- 
ed between  Daphnia  EC50  and  rat  LD50  values.  A 
correlation  analysis  demonstrated  an  overall  Spear- 
man rank  correlation  coefficient  of  0.956  for  rat 
and  0.924  for  mouse.  With  few  exceptions,  the 
toxicity  classes  were  the  same  as  those  determined 
for  rodents.  The  relatively  short  life  cycle  and  48-h 
duration  of  test,  small  water  volume  needed,  ease 
of  handling,  high  fecundity  and  good  correlation 
between  the  EC50  values  and  the  rodent  LD50 
values  strongly  suggest  that  the  Daphnia  micro- 
bioassay  can  become  an  alternative  for  rapid 
screening  of  potentially  toxic  compounds.  (Au- 
thor's abstract) 
W89-05028 


Yale  Journal  of  Biology  and  Medicine  YJBMAU. 
Vol  61,  No.  5,  p  389-399,  September-October 
1988.  2  fig,  2  tab,  33  ref. 

Descriptors  •Pollutant  identification,  'Bioindica- 
tors,  *Coliforms.  'Escherichia  coll.  'Public  health 
•Water  analysis,  Cultunng  techniques,  Microbiolo- 
gical studies,  Water  pollution. 

There  are  two  accepted  methods  for  examination 
of  water  and  other  environmental  sources  for  mi- 
crobial pollution:  the  multiple-tube  fermentation 
and  the  membrane  filtration  tests.  Both  methods 
are  designed  to  enumerate  the  secondary  indicator 
group,  total  coliforms.  Both  tests  suffer  several 
inherent  limitations,  including  a  time  delay  of  3-7 
days  to  obtain  a  definitive  result,  the  subjective 
nature  of  the  test  interpretation,  and  the  ability  to 
provide  directly  useful  public  health  information 
A  defined  substrate  technology,  originally  used  to 
enumerate  specific  bacterial  species  from  mixtures 
in  clinical  urine  specimens,  was  applied  to  water 
testing.  The  technology  was  constituted  to  enu- 
merate simultaneously  both  total  coliforms  and  the 
primary  indicator  bacterium  E.  coli.  Examination 
of  environmental  isolates  of  these  two  classes  of 
target  microbes  showed  sensitivity  equal  to  avail- 
able methods,  with  potentially  greater  specificity. 
It  was  not  subject  to  inhibition  by  bacteria  other 
than  the  targets,  grew  injured  coliforms,  did  not 
require  confirmatory  tests,  and  the  maximum  time 
to  a  positive  was  24  hours.  The  defined  substrate 
technology  provides  both  regulatory  and  directly 
useful  public  health  information.  (Author's  ab- 
stract) 
W 89-05051 


CONFIRMATION  OF  A  MAMMALIAN 
POISON  CLASSIFICATION  USING  A  WATER 
FLEA  (DAPHNIA  MAGNA)  SCREENING 
METHOD, 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India).  Preventive  Toxicology  Div. 

B.  S.  Khangarot,  and  P.  K   Ray. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    113, 

No.  3,  p  447-455,  September  1988.  2  fig,  6  tab,  33 

ref. 

Descriptors.  'Toxicity,  'Daphnia,  'Bioassay, 
•ll'-avy   metals.   Poisons,   Mercury,  Copper,   Iron, 


CHIRONOMIDS  AS  WATER  QUALITY  INDI- 
CATORS IN  THE  RIVER  M1GNONE  (CEN- 
TRAL ITALY), 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
Dipt,  di  Biologia  Animale  e  dell  'Uomo. 
M.  Bazzanti,  and  F.  Bambacigno. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 
2,  p  213-222,  December  1987.  3  fig,  4  tab,  39  ref. 

Descriptors:  'Water  pollution,  'Water  quality, 
♦Bioindicators,  'Midges,  Mignone  River,  Italy, 
Rivers. 

Chironomids  of  the  River  Mignone  (Central  Italy) 
were  studied  in  order  to  examine  their  community 
structure  and  their  relationship  to  some  common 
biological  indices  (Biotic  Score,  Extended  Biotic 
Index,  Indice  Biotique  de  Qualite  Generale)  utiliz- 
ing the  total  macroinvertebrate  fauna  (chironomids 
generally  at  family  level)  for  water  quality  assess- 
ment in  rivers.  A  total  of  36  taxa  belonging  to 
Tanypodinae  (2  taxa),  Orthocladiinae  (22  taxa)  and 
Chironominae  (12  taxa)  was  collected  at  7  stations 
four  times  during  the  year.  The  results  support  the 
importance    of   the   chironomid    identification    in 
water  quality  assessment  studies  in  rivers,  and  dem- 
onstrate the  usefulness  of  the  factorial  correspond- 
ence analysis  as  ordination  technique  based  on  both 
qualitative  and  quantitative  chironomid  data  to  de- 
termine environmental  quality  gradients.  The  value 
as  bioindicator  of  some  taxa  and  chironomid  as- 
semblages were  related  to  biological  water  quality 
of  the  river  according  to  functional  feeding  groups. 
The  distribution  of  chironomid  larvae  in  the  River 
Mignone  can  be  summarized  as  follows:  Higher 
percentages  of  Chironominae  and  shredders,  and 
of  lower  percentages  of  Pentaneurini  and  predators 
occur  in  polluted  waters,  with  respect  to  unpollut- 
ed stations;  An  Eukiefferiella  claripennis,  Paratn- 
chocladius  rufiventris,  Chironomus  riparius  assem- 
blage occurs  in  polluted  conditions;  The  taxonomic 
identification  of  chironomids  in  water  quality  as- 
sessment studies  in  rivers  is  very  important,  consid- 
ering the  relationship  between  this  dipteran  family 
and  the  most  common  biological  indices.  (Author's 
abstract) 
W 89-05044 

DEFINED  SUBSTRATE  TECHNOLOGY  FOR 
THE  ENUMERATION  OF  MICROBIAL  INDI- 
CATORS OF  ENVIRONMENTAL  POLLUTION, 

Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
S.  C.  Edberg,  and  M.  M.  Edberg. 


CHLORINATED  DRINKING  WATER  IS  MU- 
TAGENIC AND  CAUSES  3-METHYLCHO- 
LANTHRENE  TYPE  INDUCTION  OF  HEPAT- 
IC MONOOXYGENASE, 

National  Public  Health  Inst.,  Kuopio  (Finland). 
Dept.  of  Environmental  Hygiene  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  5F. 
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NUMERICAL  WATER  ASSESSMENT  OF 
RIVERS  IN  HOKURIKU  DISTRICT  USLNG 
EPILJTHIC  DIATOM  ASSEMBLAGE  ON 
RIVER  BED  AS  A  BIOLOGICAL  INDICATOR: 
1  THE  VALUES  OF  DIATOM  ASSEMBLAGE 
INDEX  TO  ORGANIC  WATER  POLLUTION 
(DAI  PO), 
M.  Sumita. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  49, 
No.  2,  p  99-108,  April  1988.  3  fig,  2  tab,  26  ref. 
English  summary. 

Descriptors:  'Water  quality,  'Diatoms,  'Bioindica- 
tors, 'Pollution  index,  'Pollutant  identification, 
River  basins,  Ecologic  effects.  Species  composi- 
tion, Japan,  Numerical  analysis. 

In  this  study  Diatom  Assemblage  Index  (DAIpo) 
to  organic  water  pollution  values  of  418  samples 
were  obtained  at  183  stations  in  52  rivers  in  the 
Hokiriku  District.  The  average  DAI  values  and 
the  histogram  of  the  distribution  of  DAI  values 
were  obtained  in  several  river  basins.  From  their 
data  the  state  of  the  organic  water  pollution  of  the 
investigated  rivers  was  examined.  In  the  histo- 
grams of  the  distribution  of  DAIpo,  the  modes 
were  of  higher  grades,  suggesting  that  there  are 
many  clean  water  areas  in  river  basins  of  that  area. 
Some  25  taxa  were  chosen  as  dominant  species. 
The  ecological  classification  of  these  taxa  accord- 
ing to  their  tolerance  to  the  degrees  of  organic 
water  pollution  corresponded  fairly  well  with  a 
previous  classification.  A  pollution  spectrum  was 
made  for  the  above-mentioned  25  taxa  which 
showed  the  change  of  dominant  species  was  made 
according  to  the  degrees  of  organic  water  pollu- 
tion based  on  DAIpo.  Its  purpose  is  to  determine 
the  suitability  of  the  values  of  DAIpo  as  biological 
information.  As  a  result,  DAI  values  were  found  to 
be  a  proper  indicator  of  water  quality  in  compara- 
tively clean  rivers  of  the  Hokuriku  District.  (Au- 
thor's abstract) 
W89-05071 
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VALIDITY  OF  AN  ECOTOXICOLOGICAL 
TEST  SYSTEM:  SHORT-TERM  AND  LONG- 
TERM  EFFECTS  OF  ARSENATE  ON  MARINE 
PERIPHYTON  COMMUNITIES  IN  LABORA- 
TORY SYSTEMS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
H.  Blanck.  and  S.  A.  Wangberg. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  10,  p  1807-1815, 
October  1988.  8  fig,  2  tab,  41  ref.  National  Swedish 
Environment  Protection  Board  Grant  5333071- 
5333076. 

Descriptors:  *Bioindicators,  ♦Phytotoxicity, 
•Water  pollution  effects,  *Photosynthesis,  ♦Ar- 
senic compounds,  Model  testing,  Testing  proce- 
dures, Fjords,  Biomass,  Carbon,  Nitrogen,  Chloro- 
phyll a,  Prediction,  Inhibition,  Coastal  waters, 
Sweden,  Phosphorus. 

Periphyton  communities  were  established  on  glass 
substrates  in  the  Gullmar  Fjord  (Sweden)  and  their 
sensitivity  to  arsenate  was  determined  with  short- 
term  photosynthesis  experiments.  The  study  was 
done  in  May  1984  when  phosphate  levels  were 
low.  A  1-hour  exposure  to  arsenate  gave  IC-20 
(concentration  required  to  inhibit  photosynthesis 
by  20%)  values  of  0.4  microM.  Communities  estab- 
lished indoors  in  a  flow-through  aquaria  system 
were  substantially  different  from  the  fjord  commu- 
nities in  terms  of  structure  and  biomass,  although 
photosynthesis  showed  a  similar  sensitivity.  To 
explore  the  validity  of  this  short-term  ecotoxicolo- 
gical  system,  a  set  of  indoor,  flow-through  aquaria 
was  used  to  study  long-term  effects  (3  weeks)  on 
communities  established  under  arsenate  stress.  Ar- 
senate was  added  continuously  at  0.1-10  microM 
above  background  levels.  Species  composition  as 
well  as  carbon,  nitrogen,  and  chlorophyll  a  content 
of  the  communities  were  affected  at  0.2-0.8 
microM.  This  is  in  good  agreement  with  the  sensi- 
tivity of  the  sho"h-term  test.  It  can  be  concluded 
that  inhibition  of  the  physiological  parameter  pho- 
tosynthesis is  relevant  information  for  the  under- 
standing of  ecological  events  caused  by  arsenate 
stress  in  the  periphyton  communities.  The  short- 
term  metabolic  test  system  can  be  used  for  valid 
predictions  of  gross  changes  in  periphyton  commu- 
nity structure  and  production  due  to  the  effects  of 
arsenate.  Comparison  with  arsenic  levels  in  pollut- 
ed coastal  areas  of  Sweden  lead  to  the  conclusion 
that  periphyton  communities  may  be  affected,  par- 
ticularly when  phosphorus  levels  are  low.  (See  also 
W89-05106)  (Author's  abstract) 
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INDUCED  COMMUNITY  TOLERANCE  IN 
MARINE  PERIPHYTON  ESTABLISHED 
UNDER  ARSENATE  STRESS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
H.  Blanck,  and  S.  A.  Wangberg. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  10,  p  1816-1819 
October  1988.  2  fig,  2  tab,  23  ref.  National  Swedish 
Environment  Protection  Board  Grant  5333071- 
5333076. 

Descriptors:  *Bioindicators,  *Tolerance,  *Arsenic 
compounds,  *Stress,  *Water  pollution  effects, 
•Model  testing,  Selectivity,  Species  composition, 
Biomass,  Prediction,  Phytotoxicity,  Photosynthe- 
sis, Testing  procedures,  Fjords,  Sweden. 

Pollution-induced  community  tolerance  may  be 
used  to  assess  impact  of  pollutants  in  the  environ- 
ment and  to  identify  the  agents  causing  the  impact. 
This  possibility  is  examined  using  marine  periphy- 
ton communities,  which  were  established  under 
arsenate  stress  in  indoor  aquaria  and  their  commu- 
nity tolerance  to  arsenate  estimated  with  a  short- 
term  photosynthesis  test.  Arsenate  concentrations 
above  0.1-0.3  microM  induced  an  increased  toler- 
ance to  arsenate;  at  severe  arsenate  stress  the  in- 
crease in  tolerance  was  more  than  17,000-fold.  The 
interpretation  is  that  arsenic  exerted  a  selection 
pressure  on  the  community,  leading  to  the  replace- 
ment of  sensitive  species  by  tolerant  ones  which 
caused  the  overall  arsenate  tolerance  of  the  com- 
munity to  increase.  Arsenate  concentrations  that 
induced  the  tolerance  also  affected  species  compo- 
sition and  biomass  accrual,  suggesting  that  commu- 
nity tolerance  can  be  used  to  properly  indicate  a 


disturbed   community.    Hence    the   basic   require- 
ments for  the  use  of  pollution-induced  community 
tolerance  are  met.  (See  also  W89-05105)  (Author's 
abstract) 
W89-05106 


LIQUID     NITROGEN     PRETREATMENT     IN 
ATP  EXTRACTION  FROM  SEDIMENTS, 

Parma  Univ.  (Italy).  1st.  di  Ecologia. 

For  primary  bibliographic  entry  see  Field  7B. 
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COMPARISON  OF  CHLOROPHYLL-A  CON- 
CENTRATIONS MEASURED  BY  FLUOROME- 
TRIC  HPLC  AND  SPECTROPHOTOMETRIC 
METHODS  IN  HIGHLY  EUTROPHIC  SHAL- 
LOW LAKE  KASUMIGAURA, 
National  Inst,  for  Environmental  Studies,  Ibaraki 
(Japan). 

For  primary  bibliographic  entry  see  Field  7B. 
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YEARLY  FLUX  OF  VIRUS-LIKE  PARTICLES 
AND  HUMIC  ACID  IN  RIVER  SEDIMENT, 

Davidson  Coll.,  NC.  Dept.  of  Biology. 

W.  T.  Lammers. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte     Limnologie.     Vyerhandlungen     IV 

TLAP,  Vol.  23,  No.  2,  p  1219-1223,  August  1988.  2 

fig,  1  tab,  8  ref. 

Descriptors:  *Sediments,  'Water  analysis,  ♦Col- 
loids, ♦River  sediments,  •Samplers,  ♦Viruses,  New 
River,  North  Carolina,  Virginia,  Hydrogen  ion 
concentration,  Seasonal  variation. 

Colloidal  particles  do  not  settle  out  of  suspension 
at  one  gravity.  They  will  leave  the  sediment  when 
conditions  are  alkaline  or  the  electrolyte  level  is 
low.  The  sediment  serves  as  a  virus  reservoir.  Rain 
and  snow  melt  may  cause  rapid  dilution  and  pH 
shift  in  one  direction  as  may  drought,  soil  erosion, 
sewage  inflow  in  another.  In  slow  moving  streams 
and  lakes  grab  sampling  of  sediment  is  possible,  but 
in  turbulent  streams  with  little  sediment  buildup  an 
implanted  long  term  trap  is  better.  The  New  River, 
4.8  km  below  the  US  highway  21  bridge  along  the 
North  Carolina- Virginia  border  was  chosen  as  a 
sampling  station.  An  inverted  3  liter  plastic  soft 
drink  bottle  with  the  bottom  cut  off  was  used. 
About  two-thirds  of  the  bottle  was  filled  with  river 
rocks,  it  was  set  half  its  depth  in  the  stream  bed 
and  surrounded  by  stones.  The  trap  was  removed, 
emptied,  and  replaced  once  a  month.  Certain  parti- 
cle peaks  are  present  each  month  while  others 
appear  only  occasionally.  The  number  of  particle 
bands  increases  in  the  fall  and  winter  and  drops  in 
the  spring  and  summer.  The  amount  of  nucleic 
acid  is  highest  in  the  winter  and  spring,  lowest  in 
the  fall  and  summer.  It  does  not  correlate  well 
with  particle  peak  number,  total  chart  record  are 
or  river  flow.  The  high  in  the  fall  and  winter  may 
mean  that  intact  virus-like  particles  persist  longer 
in  cold  water.  The  same  types  of  virus-like  parti- 
cles found  in  the  water  column  are  found  in  the 
sediment.  This  study  demonstrates  that,  at  least 
under  laboratory  conditions,  the  particles  may  be 
released  selectively  from  the  sediment.  In  the  river 
they  probably  serve  as  a  reservoir  of  particles 
which  can  enter  or  leave  the  sediment  depending 
on  such  conditions  as  pH  and  electrolyte  concen- 
tration. (Davis-PTT) 
W89-05210 


TEST  FOR  DREDGED  MATERIAL  EFFLUENT 
QUALITY, 

Waterways  Experiment   Station,   Vicksburg,   MS. 
M.  R.  Palermo,  and  E.  L.  Thackston. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.   114,  No.  6,  p  1295-1309,  December  1988.  5 
fig,  1  tab,  25  ref. 

Descriptors:  ♦Effluents,  ♦Dredging,  *Testing  pro- 
cedures, ♦Spoil  disposal,  Sedimentation  basins,  Sus- 
pended solids,  Contamination.  Water  quality, 
Water  pollution  sources. 

The  quality  of  effluent  discharged  from  confined 
dredged  material  disposal  areas  is  an  environmen- 


tal concern  when  the  sediments  to  be  dredged  are 
contaminated.  Suspended  matter  is  subjected  to 
sedimentation  within  the  disposal  area.  The  finer 
suspended  particles  are  only  partially  removed 
from  the  supernatant  water  by  sedimentation  efflu- 
ent along  with  dissolved  contaminants.  This  study 
developed  a  workable  and  easily  applied  technique 
for  prediction  of  the  quality  of  effluent  from  con- 
fined dredged  material  disposal  areas.  A  modified 
elutriate  test  was  developed  to  simulate  the  phys- 
icochemlcal  conditions  in  confined  disposal  areas 
which  would  affect  the  release  of  contaminants. 
Factorial  experiments  were  conducted  to  select 
appropriate  test  factors  for  simulating  the  oxidizing 
conditions  and  retention  times  present  in  confined 
disposal  areas.  The  test  was  found  to  accurately 
predict  the  dissolved  concentration  of  contami- 
nants and  the  fractions  of  contaminants  associated 
with  the  suspended  solids  in  the  effluent.  (See  also 
W89-05223)  (Author's  abstract) 
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VERIFICATION  OF  PREDICTIONS  OF 
DREDGED  MATERIAL  EFFLUENT  QUALITY, 

Waterways  Experiment  Station,  Vicksburg,   MS. 
M.  R.  Palermo,  and  E.  L.  Thackston. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.   114,  No.  6,  p  1310-1330,  December  1988.  6 
fig,  11  tab,  Href. 

Descriptors:  ♦Effluents,  ♦Dredging,  ♦Testing  pro- 
cedures, Spoil  disposal,  Suspended  solids,  Con- 
tamination, Water  quality,  Water  pollution  sources, 
Prediction,  Sedimentation  basins,  Sediments. 

Polluted  sediments  from  harbors  are  often  pumped 
to  confined  disposal  areas  on  shore  where  they  are 
settled.  The  polluted  overflow  effluent  quality  can 
now  be  predicted  by  a  recently  developed  modi- 
fied elutriate  test.  Predictions  from  this  test  were 
made  for  five  major  dredging  jobs,  and  intensive 
sampling  of  the  actual  confined  disposal  area  in- 
fluents and  effluents  was  done  to  check  the  accura- 
cy of  the  prediction.  Agreement  ranged  from  fair 
to  excellent  for  various  pollutants.  The  median 
value  of  all  ratios  of  predicted  to  measured  total 
concentration  was  1.4,  and  23  out  of  34  values 
were  within  a  factor  or  2.0.  The  Corps  of  Engi- 
neers has  adopted  the  predictive  method,  and  de- 
scriptions will  be  included  in  future  Engineer 
Manuals  as  design  guidance.  (See  also  W89-05222) 
(Author's  abstract) 
W89-05223 


GEOCHEMICAL  MONITORING  OF  ATMOS- 
PHERIC HEAVY  METAL  POLLUTION: 
THEORY  AND  AMPLICATIONS, 

E.  A.  Livett. 

Advances  in  Ecological  Research  AELRAY,  Vol. 

18,  p  65-177,  1988.  26  fig,  13  tab,  334  ref,  append. 

Descriptors:  ♦Heavy  metals,  ^Air  pollution,  ♦Path 
of  pollutants,  ♦Geochemistry,  ♦Literature  review, 
♦Monitoring,  'Water  pollution  sources,  Reviews, 
History,  Peat,  Ice,  Sediments,  Data  interpretation. 

The  three  types  of  natural  deposits  that  have  used 
most  extensively  in  monitoring  the  deposition  of 
heavy  metals  from  the  atmosphere  are  peat,  ice 
deposits  and  aquatic  sediments.  Their  monitoring 
potential  can  be  assessed  from  theoretical  consider- 
ations and  from  proven  applications.  On  theoreti- 
cal grounds  it  is  known  that  the  initial  uptake  of 
airborne  metals  is  achieved  most  effectively  by 
peat  overlain  by  vegetation,  and  least  effectively 
by  ice  and  snow.  Peat,  ice  and  aquatic  sediments, 
with  vastly  differing  accumulation  characteristics 
and  widely  varying  time-spans,  provide  pollution 
records  with  very  different  degrees  of  definition.  It 
is  easy  to  relate  the  heavy  metal  record  in  ice 
deposits  to  atmospheric  heavy  metal  concentration 
or  deposition  rate,  whereas  in  peat  and  aquatic 
sediments  the  relationship  is  more  complicated  and 
not  always  easy  to  quantify.  Studies  of  the  practi- 
cal applications  of  geochemical  monitoring  have 
been  carried  out  mainly  in  North-west  Europe, 
North  America  and  the  remote  polar  regions,  par- 
ticularly in  relation  to  the  historical  aspects  of 
pollution.  The  importance  of  different  sources  of 
pollution  has  been  studied  by  a  variety  of  geo- 
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chemical  monitoring  approaches  A  comparison  ol 
present-day  deposition  rates  in  Europe,  North 
America  and  North  Atlantic  polar  regions  shows 
very  wide  variations  in  atmospheric  heavy  metal 
distribution  in  the  northern  hemisphere.  The  par- 
ticular value  of  geochemical  monitoring,  in  com- 
parison with  conventional  and  biological  tech- 
niques, is  that  it  portrays  the  global  extent  of 
atmospheric  pollution  in  its  full  historical  perspec- 
tive. (VerNooy-PTT) 
W89-05242 

PRECIPITATION  COMPOSITION  AT  CAPE 
GRIM,  1977-1985, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 
G.  P.  Ayers,  and  J.  P.  Ivey. 

Tellus  TELLAL,  Vol.  40B,  No.  4,  p  297-307, 
September  1988.  6  tab,  19  ref. 

Descriptors:  'Water  chemistry,  *Chemistry  of  pre- 
cipitation, *Data  acquisition,  *  Precipitation,  ♦Rain- 
fall, *Australia,  *Marine  climates,  Salts,  Chemical 
analysis,  Sulfates,  Hydrogen  ion  concentration, 
Hydrologic  data  collections,  Air  pollution. 

Rainwater  composition  data  resulting  from  month- 
ly, wet-only  collections  of  maritime  rain  at  Cape 
Grim,  Australia,  in  the  period  April  1977  to  March 
1985  have  been  critically  appraised.  High  local 
wind  speeds  prove  to  be  a  major  determinant  of 
data  quality,  extremely  high  sea-salt  loadings  (aver- 
age rainwater  sodium  and  chloride  concentrations 
in  the  low  millimolar  range)  make  estimation  of 
excess  sulfate  impossible  against  a  background  sul- 
fate concentration  of  about  150  microequivalent/L 
derived  from  sea-salt.  The  extreme  wind  speeds 
also  cause  considerable  erosion  of  the  Cape  sur- 
face, leading  to  the  ubiquitous  presence  of  local 
soil  components  in  collected  rainwater.  Both  the 
rainwater  data  and  data  from  the  analysis  of  local 
soil  samples  show  that  these  soil  components  sig- 
nificantly elevate  rainwater  pH  (observed  mean 
6.01)  and  the  concentrations  of  potassium  and  cal- 
cium. Effects  upon  other  ions  appear  to  be  mini- 
mal, but  cannot  be  ruled  out.  Calculation  of  pH  for 
rainwater  having  the  long-term  mean  composition, 
but  with  the  effects  of  local  contamination  ex- 
cluded, yielded  a  value  of  5.10.  Further  calcula- 
tions in  which  sea-salt  content  of  the  rainwater  was 
varied  over  the  range  observed  at  Cape  Grim 
indicated  that  at  this  site,  sea-salt  alkalinity  may  be 
a  major  determinant  of  rainwater  pH,  leading  to 
pH  variations  from  <  5  to  >  6.  (Author's  abstract) 
W89-05244 

EFFECT  OF  SEWAGE  TREATMENT  PLANT 
EFFLUENTS  ON  THE  DISTRIBUTION  OF 
AQUATIC  HYPHOMYCETES  IN  THE  RIVER 
ERMS,  SCHWABISCHE  ALB,  F.R.G., 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-05259 


GOALS  AND  DATA  COLLECTION  DESIGNS 
FOR  WATER  QUALITY  MONITORING, 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Monitoring  and  Agreements  Div. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-05267 


WATER  QUALITY  IN  THE  PAWTUXET 
RIVER:  METAL  MONITORING  AND  GEO- 
CHEMISTRY, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05269 


STREAM   CHEMISTRY    IN   THE  SOUTHERN 
BLUE  RIDGE:  FEASIBILITY  OF  A  REGIONAL 
SYNOPTIC  SAMPLING  APPROACH, 
Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC. 

For  primary  bibliographic  entry  see  Field  7 A 
W89-05272 


LEGIONELLA  SPP.  IN  PUERTO  RICO  COOL- 
ING TOWKRS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept   of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-O5301 

IMMUNOHISTOCHEMICAL  DETECTION  OF 
CCL4-INDUCED  MITOSIS-RELATED  DNA 
SYNTHESIS  IN  LIVERS  OF  TROUT  AND  RAT, 

West    Virginia    Univ.    Medical    Center,    Morgan- 
town.  Dept.  of  Pharmacology. 
B.  F.  Droy,  M.  R.  Miller,  T.  M.  Freeland,  and  D. 
E  Hinton.  .   „     « 

Aquatic  Toxicology  AQTODQ,  Vol.  13,  No.  2,  p 
155-166,  October  1988.  9  fig,  27  ref.  NSF  Grant 
PCM  8316002,  National  Cancer  Institute  Grant 
CA  45131. 

Descriptors.  *Bioindicators,  *Water  pollution  ef- 
fects, *Morbidity,  'Pollutant  identification, 
•Trout,  *Fish  physiology,  'Mutagenic  effects, 
Liver,  Biochemistry,  Cell  physiology,  Population 
exposure. 

Monoclonal  antibodies  (MAB)  directed  against  5- 
bromo,  2'deoxy  uridine  (BrdU)  were  used  to  detect 
cells  in  which  carbon  tetrachloride-induced  DNA 
synthesis  had  occurred  in  livers  of  rainbow  trout 
(Salmo  gairdneri)  and  of  rats.  Trout  exposed  to 
CC14  (single  i.p.  injection,  2.5  ml/kg)  were  inject- 
ed 45  h  later  with  BrdU  (50  mg/kg);  3  h  after 
BrdU  administration,  trout  were  sacrificed  and 
livers  were  processed  for  immunohistochemistry 
and  histopathology.  Anti-BrdU  immunohistoche- 
mical  analysis  revealed  labeling  of  only  occasional 
hepatocyte  nuclei.  On  the  other  hand,  in  rats  given 
a  single  i.p.  injection  of  CC14  (1.5  ml/kg)  and 
injected  21  h  later  (3  h  prior  to  sacrifice)  with 
BrdU  (50  mg/kg),  immunohistochemistry  revealed 
labeling  of  most  hepatocyte  nuclei.  When  control 
animals  (not  treated  with  CCL4)  of  both  species 
were  administered  BrdU  and  processed  for  immun- 
ohistochemistry, no  labeled  hepatocyte  nuclei 
were  detected.  MAB  directed  against  BrdU 
proved  useful  in  detecting  chemically-induced  re- 
plicative  changes  in  liver  cells  from  both  trout  and 
rat.  Freeze-dried  glycol  methacrylate  (GMA)-em- 
bedded  tissue  yielded  excellent  immunostaming 
and  morphology.  The  immunohistochemical  reac- 
tion appears  particularly  applicable  to  analyzing 
mitotic  response  and  eliminates  production  of  ra- 
dioactive wastewater  when  analyzing  chemically- 
induced  nuclear  changes  in  aquatic  species.  (Au- 
thor's abstract) 
W89-05316 


REVIEW  OF  THE  NATURE  AND  PROPER- 
TIES OF  CHEMICALS  PRESENT  IN  PULP 
MILL  EFFLUENTS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

L  R.  Suntio,  W.  Y.  Shiu,  and  D.  Mackay. 

Chemosphere  CMSHAF,  Vol.  17,  No.  7,  p  1249- 

1290,  1988.  5  fig,  5  tab,  181  ref. 

Descriptors:  'Pollutant  identification,  'Pulp 
wastes,  'Chemical  properties,  'Toxicity,  'Chlorin- 
ated hydrocarbons,  'Phenols,  'Reviews,  'Struc- 
ture-activity relationships,  Pulp  and  paper  indus- 
try, Effluents. 

A  compilation  is  presented  of  some  250  chemicals, 
including  chlorinated  hydrocarbons  and  phenols, 
identified  in  the  effluents  from  pulp  mills.  The 
chemicals  are  categorized  and  available  data  on 
their  environmentally  relevant  properties  tabulat- 
ed, including  water  solubility,  vapor  pressure,  dis- 
sociation constant,  and  octanol-water  partition  co- 
efficient. Data  are  also  presented  on  the  amounts 
produced,  bioconcentration  potential,  and  toxicity. 
It  is  concluded  that  available  data  on  individual 
compound  properties  is  not  adequate  to  permit 
accurate  assessments  of  environmental  fate  or  ef- 
fects. The  number  of  chemicals  is  so  large  that 
there  is  a  need  to  develop  comprehensive  quantita- 
tive structure-property-activity  relationships  to 
enable  properties  to  be  predicted  rather  than  meas- 
ured. Further,  novel  methods  are  needed  to  enable 
the  cumulative  effects  of  these  many  chemicals  to 
be  assessed,  rather  than  treating  chemicals  on  an 
individual  bases.  (Author's  abstract) 


W89-O5330 

DETERMINATION     AND     CHAKACTEBI2 

HON  Ol  (  HI  OKOGI  \IA<  Ol.  (  ONJI  GAIES 
IN  FISH  BILE  BY  HPLC, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 

A.  O.  J.  Oikan,  G  I   Baram,  V   K   Evstafyev,  and 

M.  A  Grachev 

Environmental  Pollution  ENPOEK.  Vol.  55,  No. 

2,  p  79-87,  1988.  3  fig,  13  ref. 

Descriptors:  'Pulp  wastes,  'Bioindicators,  'Tissue 
analysis.  'Fish.  'Fate  of  pollutants,  'Biotransfor- 
mation, 'Chemical  analysis,  'Phenols,  Metabolism 
Liver,  Industrial  wastes,  Wastes,  Hydrocarbons, 
Chlorinated  hydrocarbons.  Lakes,  Chemical  reac- 
tions. Acids,  Organic  acids,  Chromatography,  Gas 
chromatography,  Path  of  pollutants,  Detoxifica- 
tion, High  pressure  liquid  chromatography. 

A  small-scale  technique  is  presented  for  direct 
analysis  of  metabolic  conjugates  of  4,5,6-tnchloro- 
(CG-3)  and  tetrachloroguaiacols  (CG-4)  in  fish  bile 
by  reversed  phase  HPLC.  Only  one  metabolite, 
glucuronic  acid  conjugate,  was  demonstrated  in 
two  Lake  Baikal  fishes  (Leuciscus  leuciscus  baika- 
lensis  and  Cottus  kessleri)  exposed  to  CG-3  or  CG- 
4  at  6  C  for  1-2  days.  In  Leuciscus,  the  ratio 
between  free  CG-4  in  the  ambient  water  and  con- 
jugated CG-4  in  the  bile  averaged  264,000.  Intra- 
peritoneal injections  of  tetrachloroveratrol  (CV-4) 
into  Thymallus  arcticus  baikalensis  did  not  reveal 
any  traces  of  free  CV-4  or  CG-4  glucuronide  in  the 
bile  in  2  days  at  5  C.  It  is  concluded  that  CV^*  was 
not  demethylated  and  subsequently  conjugated 
with  lucuronic  acid  in  the  liver  of  this  fish  species. 
(Author's  abstract) 
W89-05349 

TRIBUTYLTIN  CONTAMINATION  AROUND 
AN  OIL  TERMINAL  IN  SULLOM  VOE  (SHET- 
LAND), 

Napier  Coll.  of  Commerce  and  Technology,  Edin- 
burgh (Scotland). 
For  primary  bibliographic  entry  see  Field  5B. 

W89-05355 


DETERMINATION  OF  TRI-N-BUTYLTTN  AND 
DI-N-BUTYLTIN  COMPOUNDS  IN  YELLOW- 
TAILS, 

National    Inst,    of    Hygienic    Sciences,    Tokyo 

(Japan). 

K.  Sasaki,  T.  Suzuki,  and  Y.  Saito. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  6,  p  888-893, 

December  1988.  1  fig,  3  tab,  6  ref. 

Descriptors:  'Metal  organic  pesticides,  'Fish, 
'Tin,  'Pollutant  identification,  'Chemical  analysis, 
'Tissue  analysis,  'Pesticides,  Organic  pesticides, 
Heavy  metals,  Chromatography,  Gas  chromatog- 
raphy, Sample  preparation,  Liver. 

An  analytical  method  for  the  determination  of  tri- 
n-butyltin  and  di-n-butyltin  compounds  uses  one- 
step  extraction,  alkylation,  silica  gel  column  chro- 
matography, and  flame  photometric  detection.  De- 
tection limits  for  tri-n-butyl  ethyltin  and  di-n-butyl 
diethyltin  compounds  were  0.05  ng.  The  procedure 
was  used  to  assay  tri-  and  di-n-butyltin  compounds 
in  liver  and  muscle  tissue  of  yellowtails  reared  in 
marine  farms.  Almost  all  samples  had  levels  above 
the  detection  limit.  Di-n-butyltin  dichlonde  was 
present  at  the  highest  levels  in  liver  (0.025-3.7 
micrograms/g)  followed  by  red  muscle  and  white 
muscle.  Tri-n-butyltin  chloride  on  the  other  hand 
was  present  in  liver  and  red  muscle  at  similar  levels 
with  the  lowest  levels  in  white  muscle.  Butyltin 
compounds  were  detected  in  both  natural  and 
reared  fish.  It  is  concluded  that  it  is  necessary  to 
monitor  tri-  and  di-n-butyltin  compounds  in  both 
natural  and  reared  fish.  The  proposed  analytical 
method  is  suitable  for  the  monitoring  of  these 
compounds  in  fish.  (Doria-PTT) 
W89-05362 


HEAVY  METAL  POLLUTION  FROM  A  POINT 
SOURCE     DEMONSTRATED     BY     MUSSEL 
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(UNIO  PICTORUM  L.)  AT  LAKE  BALATON, 
HUNGARY, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

K.  V-Balogh. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  6,  p  910-914 

December  1988.  5  fig,  1  tab,  12  ref. 

Descriptors:  *Bioindicators,  *Heavy  metals,  'Pol- 
lutant identification,  *Water  pollution  sources, 
'Mussels,  'Hungary,  Indicators,  Mollusks,  Lake 
Balaton,  Gills,  Tissue  analysis,  Copper,  Zinc,  Cad- 
mium, Lead,  Water  pollution  effects,  Spectrosco- 
py, Atomic  absorption  spectroscopy,  Marinas. 

Concentrations  of  copper,  zinc,  lead,  and  cadmium 
were  determined  in  the  organs  of  freshwater 
mussel  (Unio  pictorum)  taken  from  a  sailing  boat 
harbor  at  Balatonfured,  Hungary,  and  compared  to 
concentrations  in  mussels  from  the  open  water  area 
of  Lake  Balaton.  Determinations  were  by  atomic 
absorption  spectroscopy.  The  mussels  living  at 
harbor  had  significantly  higher  heavy  metal  con- 
centrations compared  with  open  water  controls. 
Highest  concentrations  in  the  harbor  mussels  were 
found  in  the  gills  except  for  copper,  where  highest 
concentrations  occurred  in  the  mantle.  The  source 
of  heavy  metal  pollution  is  believed  to  be  antifoul- 
ing  and  anticorrosive  paints  used  for  boat  mainte- 
nance. (Doria-PTT) 
W89-05365 


APPARATUS  FOR  THE  INVESTIGATION  OF 
MICROBIAL  REACTION  RATES  IN  SEDI- 
MENT SUSPENSIONS, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Geesthacht-Tesperhude    (Germany,    F.R.).     Inst. 

fuer  Chemie. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-05366 


WATER  HYACINTH  (EICHHORNIA  CRAS- 
SIPES)  TO  BIOMONITOR  GENOTOXICITY 
OF  LOW  LEVELS  OF  MERCURY  IN  AQUATIC 
ENVIRONMENT, 

Berhampur  Univ.  (India).  Dept.  of  Botany. 

B.  B.  Panda,  B.  L.  Das,  M.  Lenka,  and  K.  K. 

Panda. 

Mutation  Research  MUREAV,  Vol.  206,  No.  2,  p 

275-279,  October  1988.  2  tab,  20  ref.  Government 

of  India,   Ministry   of  Environment   and   Forests 

Project  19/3/87-RE. 

Descriptors:  'Pollutant  identification,  'Aquatic  en- 
vironment, 'Bioindicators,  'Bioassay,  'Bioindica- 
tors,  'Monitoring,  'Toxicity,  'Mercury,  'Water 
hyacinth,  Indicators,  Assay,  Trace  metals,  Heavy 
metals,  Roots,  Plant  tissues,  Water  pollution. 

The  utility  of  water  hyacinth  (Eichhornia  cras- 
sipes)  for  biomonitoring  the  genotoxicity  of  low 
levels  of  aquatic  mercury  is  investigated.  In  one 
experiment,  intact  root  meristems  were  subjected 
to  1  h  acute  exposure  to  water  contaminated  with 
maleic  hydrazide  (MH)  or  methyl  mercuric  chlo- 
ride (MMC1),  followed  by  recovery  in  tap  water. 
In  a  second  experiment,  the  roots  were  subjected 
to  96  h  exposure  to  water  contaminated  with  MH 
or  MMC1.  In  both  experiments,  the  cytological 
end-point  measured  was  the  frequency  of  cells 
with  micronuclei  (MNC).  In  the  first  experiment, 
while  in  the  MH-exposed  root  meristems  the  fre- 
quency of  MNC  was  significant  at  40  h  of  recov- 
ery, MMC1  induced  significant  MNC  at  12,  20,  24, 
40,  and  48  h  of  recovery  depending  on  the  concen- 
tration. In  the  second  experiment,  both  test  chemi- 
cals induced  MNC  which  was  concentration-de- 
pendent in  case  of  MMC1.  The  highest  ineffective 
concentration  tested  and  lowest  effective  concen- 
tration tested  for  MMC1  determined  in  this  experi- 
ment were  0.0005  ppm  and  0.001  ppm,  respective- 
ly. It  is  concluded  that  E.  crassipes  could  be  a 
promising  in  situ  environmental  biomonitoring 
assay  system.  (Author's  abstract) 
W89-05368 


ADVANCED  INSTRUMENTAL  METHODS 
T£o^NALYZING  ORGANICS  IN  SOLID 
WASTE:  THE  USE  OF  GAS  CHROMATOGRA- 


PHY/MATRIX  ISOLATION  INFRARED  SPEC- 
TROSCOPY (GC/MIIR)  AND  SUPERCRITICAL 
FLUID  CHROMATOGRAPHY  (SFC)  FOR 
WASTE  CHARACTERIZATION, 

Argonne  National  Lab.,  IL.  Analytical  Chemistry 

Lab. 

L.  A.  Raphaelian,  A.  S.  Boparai,  and  J.  F. 

Schneider. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  DE88-006004. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-871041-5,  1988.  9p,  5  fig,  1  tab 

2  ref.  DOE  Contract  W-31-109-Eng-38. 

Descriptors:  'Chemical  analysis,  'Aromatic  com- 
pounds, 'Mine  wastes,  'Organic  compounds, 
'Solid  wastes,  'Pollutant  identification,  'Gas  chro- 
matography, Infrared  spectroscopy,  Chromatogra- 
phy, Chemical  analysis,  Measuring  instruments, 
Dimethyl  naphthalene,  Coal. 

Objectives  of  this  study  were:  (1)  to  enhance  the 
capabilities  of  analyzing  the  complex  mixtures 
found  in  coal  wastes  by  using  gas  chromatogra- 
phy/matrix  isolation  infrared  spectroscopy  (GC/ 
MIIR),  an  instrument  developed  at  Argonne  Na- 
tional Laboratory;  and  (2)  To  separate,  by  super- 
critical fluid  chromatography  (SFC),  the  complex 
mixtures  found  in  coal  wastes  into  a  few,  less- 
complex  mixtures  so  that  analysis  by  gas  chroma- 
tography (GC/MS)  and  GC/MIIR  would  be  sim- 
plified. Studies  conducted:  demonstrated  the  ability 
of  GC/MIIR  to  differentiate  between  isomers; 
quantified  the  amount  of  dimethyl  naphthalene  iso- 
mers in  a  coal  waste  sample;  began  constructing  a 
library/data  base  of  matrix  isolation  infrared  spec- 
tra of  compounds  normally  found  in  coal  wastes; 
found  GC/MIIR  to  be  at  least  an  order  of  magni- 
tude more  sensitive  than  light-pipe  GC/IR;  and 
tested  a  series  of  standards  on  SFC  to  establish 
performance  (polynuclear  aromatic  hydrocarbons 
up  through  eight  rings  were  chromatographed). 
(Lantz-PTT) 
W89-05396 


STANDARD  METHODS  FOR  THE  EXAMINA- 
TION OF  WATER  AND  WASTEWATER. 

American  Public  Health  Association,  Washington, 

DC. 

American  Public  Health  Association,  Washington, 

DC.  1985.  1268p.  Edited  by  Mary  Ann  H.  Fran- 


Descriptors:  'Water  analysis,  'Wastewater  analy- 
sis, 'Standards,  'Pollutant  identification,  Metals, 
Inorganic  compounds,  Organic  compounds,  Bioas- 
say, Microbiological  studies,  Biological  studies, 
Chemical  analysis,  Physical  analysis. 

In  1899,  the  American  Public  Health  Association 
(APHA)  appointed  a  Committee  on  Standard 
Methods  of  Water  Analysis,  charged  with  the  ex- 
tension of  standard  procedures  to  all  methods  in- 
volved in  the  analysis  of  water;  water  and 
wastewater  combined.  The  committee  report,  pub- 
lished in  1905,  constituted  the  first  edition  of 
'Standard  Methods'.  By  the  Fourteenth  Edition, 
the  separation  of  test  methods  for  water  from  those 
for  wastewater  was  discontinued.  All  methods  for 
a  given  component  or  characteristic  appeared 
under  a  single  heading.  The  coordination  of  meth- 
ods was  reflected  in  the  revised  numbering  system. 
The  major  divisions  of  the  Fourteenth  and  Fif- 
teenth Editions  were  as  follows:  Part  100-General 
Introduction,  Part  200-Physical  Examination,  Part 
300--Determination  of  Metals,  Part  400-Determi- 
nation  of  Inorganic  Nonmetallic  Constituents,  Part 
500-Determination  of  Organic  Constituents,  Part 
600-Automated  Laboratory  Analyses,  Part  700- 
Examination  of  Water  and  Wastewater  for  Radio- 
activity, Part  800-Bioassay  Methods  for  Aquatic 
Organisms,  Part  900-Microbiological  Examination 
of  Water,  and  Part  1000-Biological  Examination 
of  Water.  With  minor  differences,  the  organization 
of  the  Fourteenth  Edition  has  been  retained  in  this, 
the  Sixteenth,  edition.  Changes  which  have  been 
implemented  include  the  adoption  of  the  Interna- 
tional System  of  Units  (SI)  and  the  use  of  trade 
names  or  proprietary  materials  has  been  eliminated 
insofar  as  possible,  in  order  to  avoid  potential 
claims  regarding  restraint  of  trade  or  commercial 
favoritism.  (Lantz-PTT) 


W89-05429 


CHARACTERIZATION  OF  WATER  SOLUBLE 
COMPONENTS  OF  A  WASTE  WATER  OIL 
SAMPLE  FROM  AN  OIL  SANDS  BITUMEN 
UPGRADING  PLANT, 

Environmental  Protection  Service,  Edmonton  (Al- 
berta). 

D.  A.  Birkholz,  S.  E.  Hrudey,  B.  J.  Kimble,  M. 
Rawluk,  and  M.  Gray. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  42-57,  15  fig,  4  tab,  25  ref. 

Descriptors:  'Pollutant  identification,  'Oil  pollu- 
tion, 'Oil,  'Oil  spills,  Gas  chromatography,  Mass 
Spectrometry,  Aromatic  compounds,  Hydrocar- 
bons, Waste  identification,  Waste  characteristics, 
Canada. 

During  the  winter  of  1981-1982,  a  fire  and  a  series 
of  equipment  failures  at  the  Suncoi  surface  mining 
oil  sands  and  bitumen  upgrading  plant,  north  of  Ft. 
McMurray,  Alberta,  resulted  in  the  release  of  more 
than  50  tons  of  oil  (over  several  weeks)  to  the 
Athabasca  River,  under  ice  cover.  A  sample  of  oil 
collected  from  the  plant's  wastewater  pond  was 
subjected  to  exhaustive  analysis  to  determine  the 
presence  of  water  soluble  compounds  likely  to  be 
harmful  to  fish  or  the  Athabasca  River  fishery. 
Chemical  characterization  studies  of  the  water 
soluble  components  were  carried  out  using  high 
pressure  liquid  chromatography,  high  resolution 
gas  chromatography,  high  resolution  gas  chroma- 
tography -  low  resolution  mass  spectrometry  and 
high  resolution  mass  spectrometry.  Analyses  ob- 
tained for  the  base-neutral  water  soluble  compo- 
nents revealed  a  very  complex  mixture  of  com- 
pounds. Further  analytical  work  focused  upon  the 
identification  of  single  ring  aromatics,  polycyclic 
aromatic  hydrocarbons,  polycyclic  aromatic  sulfur 
heterocycles,  and  polycyclic  aromatic  nitrogen  he- 
terocycles.  These  classes  include  compounds 
known  to  be  toxic  and/or  susceptible  to  bioaccu- 
mulation  by  fish.  Aromatic  compounds  predomi- 
nated in  the  water  soluble  fraction.  This  is  consist- 
ent with  findings  obtained  for  weathered  oil/water 
samples.  Compounds  which  were  identified  and 
absolutely  confirmed  include  alkylated  benzenes, 
alkylated  benzothiophenes,  and  alkylated  diben- 
zothiophenes.  Compounds  which  were  identified, 
but  not  taken  to  ultimate  confirmation,  included 
alkyl-substituted  analogues  of  furan,  indan,  quino- 
line,  monocycloalkanes,  polynuclear  aromatic  hy- 
drocarbons, monocycloketones,  ketones  and  ke- 
tenes.  (See  also  W89-04530)  (Author's  abstract) 
W89-05435 


ANALYSIS  OF  OIL  AND  GREASE  COMPO- 
NENTS TO  ASSESS  THE  QUALITY  OF  URBAN 
RUNOFF, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

M.  K.  Stenstrom,  S.  Fam,  and  G.  S.  Silverman. 
IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure   Technology.    Pergamon    Press,    New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  138-148,  6  fig,  3  tab,  19  ref. 

Descriptors:  'Oil  pollution,  'Hydrocarbons,  'Pol- 
lutant identification,  'Water  pollution  sources, 
'Urban  runoff,  Organic  compounds,  Aromatic 
compounds,  Water  quality,  Land  use,  Gas  chroma- 
tography. 

A  technique  modified  from  standard  oil  and  grease 
testing  procedures  was  used  to  examine  runoff 
entering  San  Francisco  Bay.  This  technique  was 
developed  to  identify  oil  and  grease  fractions  to 
provide  a  better  understanding  of  environmental 
significance  than  indicated  by  oil  and  grease  meas- 
urements. Samples  were  taken  from  fifteen  differ- 
ent watersheds  representing  a  variety  of  land  uses. 
Collections  were  made  during  dry  and  wet  weath- 
er conditions  to  represent  the  yearly  diversity  of 
water  quality  conditions.  Organics  were  extracted 
with  methylene  chloride,  virtually  an  identical  ap- 
proach to  standard  technique.  Additional  proce- 
dures were   used   to   separate   and   quantify   four 
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fractions:  non-aromatic,  aromatic,  polar,  and  very 
polar.  The  aromatic  and  aliphatic  fractions  were 
examined  using  high  resolution  capillary  gas  chro- 
matography. Oil  and  grease  concentrations  ranged 
from  a  low  of  1.0  mg/L  to  as  much  as  20  mg/L. 
Dry  weather  oil  and  grease  discharge  was  consid- 
erably less  than  wet  weather  discharge.  Oil  and 
grease  from  land  associated  with  commercial  and 
industrial  activity  had  as  much  as  60%  hydrocar- 
bon fraction,  while  oil  and  grease  from  residential 
and  undeveloped  areas  were  composed  primarily 
of  polar,  non-hydrocarbon  compounds.  Correla- 
tions between  land  use  and  water  quality  param- 
eters were  examined.  Aliphatics  were  associated 
with  commercial  land  use.  The  percent  of  the 
aliphatic  fraction  composed  of  n-alkanes  of  C25 
and  larger  was  inversely  related  to  commercial 
land  use.  The  aromatic  fraction  was  more  variable, 
with  samples  from  non-commercial  stations  some- 
times having  very  high  aromatic  fractions.  (See 
also  W89-04530)  (Author's  abstract) 
W89-05441 

ACUTE  TOXICITY  BIOASSAYS  WITH  PETRO- 
LEUM PRODUCTS:  INFLUENCE  OF  EXPO- 
SURE CONDITIONS, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

W.  L.  Lockhart,  R.  W.  Danell,  and  D.  A.  J. 

Murray. 

IN  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure   Technology.    Pergamon    Press,    New 

York  NY   1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  335-344,  2  fig,  6  tab,  26  ref. 

Descriptors:  *Bioindicators,  "Water  pollution  ef- 
fects, *Bioassay,  *Trout,  *Oil  pollution,  "Aromatic 
compounds,  'Toxicity,  Hydrocarbons,  Oil  spills, 
Benzenes,  Volatility,  Testing  procedures,  Aeration, 
Ice  cover. 

Forty-eight  hour-LC50  values  (acute  lethal  toxici- 
ty) were  obtained  with  young  rainbow  trout  ex- 
posed to  water-soluble  fractions  (WSF)  of  a  range 
of  crude  and  refined  oils.  The  results  were  com- 
pared to  the  concentrations  of  volatile  very  low- 
boiling  (  <   115  C)  and  low-boiling  (115-270  C) 
hydrocarbons  determined  by  a  two-stage  analytical 
method.  The  first,  consisting  largely  of  alkanes, 
were  determined  by  a  headspace  technique,  while 
the  second,  consisting  largely  of  substituted  ben- 
zenes and  naphthalenes,  were  analyzed  by  a  sol- 
vent micro-extraction  technique.  The  results  sug- 
gest that  toxicity  of  the  water-soluble  fractions  is 
associated  largely  with  the  substituted  benzenes 
and  naphthalenes,  with  boiling  points  between  115 
and  270  C.  The  LC50  values  were  highly  depend- 
ent on  the  particular  exposure  conditions.  Thus, 
survival  of  rainbow  trout  and  their  LC50  values 
were  consistently  higher  in  test  containers   that 
were  open  to  the  atmosphere  than  in  sealed  closed 
containers.  Aeration  of  test  containers,  by  bubbling 
air  through  the  WSF,  virtually  eliminated  toxicity 
to  the  trout  in  even  the  most  toxic  test  prepara- 
tions. These  results  are  discussed  in  terms  of  the 
design  of  bioassays  relevant  to  ice-covered  envi- 
ronments and  to  other  situations  where  volatiliza- 
tion may  be  low  or  reduced.  (See  also  W89-04530) 
(Author's  abstract) 
W89-05452 


SPECIAL  POLLUTANTS, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Biological  and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05531 


EXPERIMENTAL  METHODS, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

J.  N.  Beck. 

In:   Ecosystem   Analysis  of  the  Calcasieu  River/ 

Lake  Complex   (CALECO).   Report   No.   DOE/ 

EP/31111--l-Vol.  1,  June  26,  1987.  p  109-123,  13 

refs.  DOE  Grant  DE-FG01-83EP311 1 1. 

Descriptors.  'I^ouisiana,  'Pollutant  identification, 
•Water  analysis,  'Sediments,  'Heavy  metals, 
•Metals,  'Nutrients.  'Calcasieu  River,  'Calcasieu 
Lake,     Phosphate,     Ammonia,     Nitrate,     Nitrite, 


Tissue  analysis,  Radiochemical  analysis,  Radioiso- 
topes. 

Water,  sediment,  and  biota  from  the  Calcasieu 
River/Lake  Complex  were  analyzed  for  metals 
and  nutrients.  The  concentrations  of  arsenic,  cad- 
mium, chromium,  lead,  and  silver  were  determined 
using  furnace  atomic  absorption  analysis.  Copper 
and  zinc  concentrations  were  determined  by  flame 
atomic  absorption  analysis  and  mercury  by  the 
cold  vapor  nameless  atomic  absorption  technique. 
The  nutrients,  orthophosphate,  ammonia,  nitrate 
and  nitrite  were  analyzed  by  standard  EPA  meth- 
ods. Heavy  metals  concentrations  were  measured 
in  selected  tissue  and  dissected  body  parts  using 
neutron  activation  analysis.  In  order  to  determine 
the  approximate  time  periods  in  which  various 
metals  were  deposited  in  sediments  and  to  deter- 
mine sedimentation  rates,  two  radiochemical 
dating  techniques  were  used  (137Cs  and  210Pb) 
both  of  which  are  useful  for  dating  sediments  less 
than  100  yr  old.  (See  also  W89-05529)  (Lantz- 
PTT) 
W89-05533 

PERIPHYTON  AS  MONITORS  FOR  HEAVY 
METAL  POLLUTION  IN  THE  CALCASIEU 
RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

G.  J.  Ramelow,  R.  S.  Maples,  R.  L.  Thompson,  C. 

S.  Mueller,  and  C.  Webre. 

IN-  Ecosystem  Analysis  of  the  Calcasieu  River/ 

Lake  Complex  (CALECO).   Report  No.   DOE/ 

EP/311U--l-Vol.  1,  June  26,  1987.  p  222-242,  3  fig, 

2  tab,  15  ref.  DOE  Grant  DE-FG01-83EP31111. 

Descriptors.  'Louisiana,  'Bioindicators,  'Monitor- 
ing, 'Pollutant  identification,  'Periphyton,  'Heavy 
metals,  'Calcasieu  River,  'Calcasieu  Lake,  Ar- 
senic, Cadmium,  Chromium,  Lead,  Silver,  Zinc, 
Diatoms,  Sediment  contamination. 

The  levels  of  the  heavy  metals  As,  Cd,  Cr,  Cu,  Pb, 
Ag,  and  Zn  were  determined  in  periphyton  speci- 
mens obtained  with  a  diatometer  collector.  Sta- 
tions were  selected  along  three  important  bayous 
of  the  Calcasieu  River  system.  Distributions  of 
some  of  these  metals  in  the  organisms  were  similar 
to  those  found  in  sediments  from  the  same  loca- 
tions, while  those  of  other  metals  appeared  to  be 
similar  to  metal  concentrations  in  water.  Concen- 
tration ratios  for  periphyton  to  sediment  greatly 
exceeded  one  for  the  metals  As,  Cd,  Cr,  Ag,  and 
Zn,  suggesting  enrichment  of  these  metals  in  peri- 
phyton. The  concentrations  of  heavy  metals  in  the 
periphyton  appeared  to  yield  more  information 
about  pollutants  than  either  water  or  sediment 
samples  collected  at  the  periphyton  stations.  (See 
also  W89-05529)  (Author's  abstract) 
W89-05537 

ANNUAL  REPORT,  ANALYSIS  OF  ACID  PRE- 
CIPITATION SAMPLES  COLLECTED  BY 
STATE  AGENCIES, 

Global  Geochemistry  Corp.,  Canoga  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05759 

MANAGEMENT  SIGNIFICANCE  OF  BIOA- 
VAILABLE  PHOSPHORUS  IN  URBAN 
RUNOFF, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-05782 


ASSESSMENT  OF  RURAL  GROUNDWATER 
CONTAMINATION  BY  AGRICULTURAL 
CHEMICALS  IN  SENSITIVE  AREAS  OF 
MICHIGAN, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-05784 


5B,  Sources  Of  Pollution 

MODELS  AND  METHODS  KM  SHALLOW 
CONDUIT-FLOW  CARBONATE  AQLII  KKS 

Kentucky  Univ.,  Lexington  Dept.  of  Geology. 
J.  Thrailkill. 

IN:  Proceedings  of  the  Environmental  Problems  in 
Karst  Terranes  and  Their  Solutions  Conference. 
National  Water  Well  Association,  Dublin.  OH 
1986.  p  17-31,  4  tab,  37  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Aquifers,  'Model  studies.  'Karst  hy- 
drology, Flow  pattern,  Conduits,  Darcys  law, 
Mathematical  equations.  Groundwater  movement, 
Pumping  tests,  Tracers.  Water  chemistry 

Methods  used  to  determine  the  extent  of  ground- 
water  contamination,   as   well   as   those   used   to 
evaluate  an  aquifer  as  a  water  resource,  must  be 
based  on  a  realistic  conceptual  model  of  the  aqui- 
fer. In  aquifers  in  which  the  significant  voids  are 
intergranular,  these  methods  include  determination 
of  aquifer  parameters  by  pumping  test  evaluation 
using   the  diffusion   equation,   mapping   the   head 
gradient   from  static  water  levels  in   wells,   and 
delineating    a    contaminant    plume    by    sampling 
down-gradient   wells.   All   of  these   methods  are 
based  on  a  model  of  a  flow  continuum  with  Darcy 
flow   down   a  smoothly   varying   head   gradient. 
None  of  the  features  of  this  model  are  appropnate 
for  the  shallow  conduit-flow  carbonate  aquifers 
which  underlie  many  karst  terranes,  including  the 
Paleozoic  karst  regions  of  the  eastern  mid-conti- 
nent   (North    America).    The    model    for    these 
aquifers   must    reflect    phenomena   such   as   non- 
Darcy  flow  in  conduits,  often  with  a  free  surface,  a 
dendritic  flow  pattern,  highly  heterogeneous  aqui- 
fer parameters,  and  the  existence  of  both  major  and 
minor  flow  systems.  Methods  consistent  with  such 
a  model  include  water  tracing  techniques,  which 
yield  both  qualitative  information  on  the  destina- 
tion of  contaminants  introduced  into  the  aquifer 
and  quantitative  data  on  aquifer   parameters  for 
major  flow  systems.  Other  appropriate  methods 
include  determination  of  aquifer  parameters  for  the 
minor  flow  systems  sampled  by  wells  by  draw- 
down interval  analysis  of  data  from  pumping  and 
recovery   tests.   (See   also   W89-04586)  (Author's 
abstract) 
W89-04588 

PREDICTION  OF  CONTAMINANT  PATHS  IN 
KARST  AQUIFERS, 

State  Univ.  of  New  York  Coll.  at  Oneonta. 

A.  N.  Palmer. 

IN-  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,   Dublin.   OH. 

1986.  p  32-53,  8  fig,  1  tab,  14  ref. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Aquifers,  Geologic  mapping,  Karst. 
Groundwater  movement,  Flow  pattern,  Conduits, 
Vadose  water,  Perched  groundwater. 

Field  data  were  gathered  for  conduit  flow  fed  by 
point  sources  (sinkholes,  sinking  streams)  and 
draining  to  discrete  springs.  In  general  the  data  do 
not  fit  a  normal  distribution,  as  they  have  sharp 
peaks  governed  by  non-random  geologic  controls. 
However,  by  determining  the  probabilities  for  con- 
duit orientation  in  a  variety  of  geologic  settings,  it 
was  possible  to  estimate  the  directions  of  water 
fiow  and  contaminant  transport  within  crude  confi- 
dence intervals.  Vadose  fiow  was  surprisingly  con- 
cordant to  the  strata,  even  in  many  well-fractured 
rocks,  and  perched  water  was  able  to  fiow  laterally 
as  much  as  several  kilometers  before  reaching  the 
water  table.  Contaminants  were  therefore  able  to 
migrate  across  groundwater  divides  on  their  way 
downward  through  the  vadose  zone.  Although  the 
general  pattern  of  karst  groundwater  now  was 
convergent,  much  divergence  took  place  in  the 
vadose  zone  by  leakage  from  perched  conduits  into 
underlying  fractures  and  partings.  Overflow  trom 
both  vadose  and  phreatic  conduits  into  older,  nor- 
mally dry  ones  during  floods  was  another  cause  lor 
divergence  of  underground  water.  Dispersion  ot 
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contaminants  was  greatly  enhanced  in  this  way. 
(See  also  W89-04586)  (Author's  abstract) 
W89-04589 


WATER  MOVEMENT  AND  STORAGE  IN  THE 
UNSATURATED  ZONE  OF  A  MATURELY 
KARSTIFIED  CARBONATE  AQUIFER, 

MENDIP  HILLS,  ENGLAND, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04590 


SEASONAL,  HYDROGEOLOGIC,  AND  LAND- 
USE  CONTROLS  ON  NITRATE  CONTAMINA- 
TION  OF  CARBONATE  GROUND   WATERS, 

Pennsylvania  State  Univ.,  University  Park. 

J.  R.  Kastrinos,  and  W.  B.  White. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,    Dublin,   OH. 

1986.  p  88-114,  1 1  fig,  3  tab,  40  ref. 

Descriptors:  *Path  of  pollutants,  'Water  pollution 
sources,  *Karst  hydrology,  *Nonpoint  pollution 
sources,  'Agricultural  chemicals,  'Groundwater 
pollution,  'Nitrates,  'Land  use,  Aquifers,  Seasonal 
variation,  Agriculture,  Urban  hydrology,  Flow 
pattern,  Conduits,  Chlorides,  Sulfates,  Manure, 
Road  salt,  Snow  melt,  Leaching. 

The  levels  of  nitrate,  chloride,  and  sulfate  were 
investigated  in  the  carbonate  aquifer  of  Central 
Pennsylvania.  Water  samples  were  collected  from 
four  diffuse-flow  springs,  four  conduit-flow 
springs,  and  three  surface  streams  biweekly  for  one 
year.  Land-use  distributions  in  the  form  of  forest- 
ed, agricultural,  or  urban  areas  were  calculated  for 
five  drainage  basins.  Concentrations  of  nitrates  and 
other  species  were  generally  more  variable  in  the 
conduit-flow  springs  and  surface  waters  than  in  the 
diffuse-flow  springs.  However,  distinct  seasonal 
cycles  in  nitrate  concentration  were  not  evident  in 
any  of  the  samples.  Concentrations  of  nitrates  were 
more  strongly  controlled  by  the  nature  of  the  flow 
and  the  residence  time  than  by  seasonal  factors 
such  as  snow  cover,  growing  season,  and  applica- 
tions of  manure.  Nitrate  concentrations  increased 
linearly  with  fraction  of  land  in  agricultural  use. 
The  basin  with  the  highest  urban  land-use  also  had 
comparatively  high  nitrate  concentrations.  High 
concentrations  of  chlorides  were  found  in  springs 
from  urban  basins  with  peaks  in  chloride  corre- 
sponding to  snow  melt  events  suggesting  that  road 
salt  was  being  flushed  into  shallow  aquifers.  Con- 
centrations of  all  pollutants,  particularly  nitrates, 
were  considerably  higher  in  ground  water  samples 
than  in  the  surface  water  samples.  This  implied 
that  more  pollutants  were  being  leached  into  shal- 
low aquifers  than  were  reaching  surface  streams 
via  overland  flow.  (See  also  W 89-045 86)  (Author's 
abstract) 
W89-04591 


U.S.  ENVIRONMENTAL  PROTECTION 
AGENCY  EMERGENCY  RESPONSE  TO 
TOXIC  FUMES  AND  CONTAMINATED 
GROUND  WATER  IN  KARST  TOPOGRAPHY: 
BOWLING  GREEN,  KENTUCKY, 
Environmental  Protection  Agency,  Atlanta,  GA. 
Region  IV. 

F.  B.  Stroud,  J.  Gilbert,  G.  W.  Powell,  N.  C. 
Crawford,  and  M.  J.  Rigatti. 

IN:  Proceedings  of  the  Environmental  Problems  in 
Karst  Terranes  and  Their  Solutions  Conference. 
National  Water  Well  Association,  Dublin,  OH. 
1986.  p  197-226,  18  fig,  7  ref. 

Descriptors:  'Groundwater  pollution,  'Aquifers, 
'Karst,  'Path  of  pollutants,  'Environmental  pro- 
tection, Hazardous  materials,  Toxins,  Explosives, 
Kentucky,  U.S.  Environmental  Protection 
Agency,  Water  pollution  sources,  Dye  releases, 
Lost  River  Cave  System,  Geohydrology. 

A  preliminary  report  on  the  investigation  of  con- 
taminated aquifers  in  karst  topography  in  South 
Central  Kentucky  is  presented.  Hazardous  chemi- 
cals have  been  introduced  into  cave  systems  in  the 
Bowling  Green,  Kentucky  area  and  have  caused 
concerns  over  long-term  health  effects  and  explo- 


sions. In  April  1985,  solvent  contamination  and 
fumes  in  homes  and  public  buildings  initiated  an 
emergency  response  action  by  U.S.  EPA-Region 
IV.  Dye  tracing,  cave  exploration  and  mapping, 
exploratory  drilling,  geophysical  studies,  and 
unique  sampling  techniques  have  been  used  to 
locate  contaminant  pathways  within  the  Lost 
River  Cave  System  and  to  identify  the  source(s)  of 
contamination  and  to  mitigate  their  effects.  The 
unique  hydrogeology  associated  with  karst  ter- 
ranes presents  complex  and  distinct  management 
problems.  Rapid  transport  of  contaminants 
through  a  karst  system  can  significantly  impact  a 
groundwater  supply  within  a  short  time.  Leaking 
underground  storage  tanks  and  illegal  dumping  can 
add  numerous  point  sources  of  contamination,  thus 
making  the  evaluation  of  the  overall  impact  of 
contamination  especially  problematic.  (See  also 
W89-04586)  (Author's  abstract) 
W89-04596 


GROUND  WATER  MONITORING  CONSIDER- 
ATIONS IN  KARST  ON  YOUNG  LIMES- 
TONES, 

Florida  Sinkhole  Research  Inst.,  Orlando. 

B.  F.  Beck. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,   Dublin,   OH. 

1986.  p  229-248,  9  fig,  41  ref. 

Descriptors:  'Monitoring,  'Aquifers,  'Karst, 
'Groundwater  pollution,  'Path  of  pollutants, 
'Groundwater  movement,  Flow  pattern,  Caves, 
Conduits,  Monitoring  wells,  Permeability. 

Ground  water  monitoring  strategies  must  reflect 
the  complex  karst  topography.  In  particular,  where 
pollutants  enter  via  a  sinking  stream,  monitoring 
conduit  flow  may  be  critical.  In  other  situations  the 
presence  of  karst  conduits  may  alter  the  expected 
direction  of  diffuse  flow,  and  monitoring  well 
placement  must  take  this  into  account.  However, 
in  broad  areas  of  diffuse  flow,  conventional  moni- 
toring network  design  may  be  appropriate,  al- 
though dispersion  will  certainly  be  greater.  The 
very  low  groundwater  gradient  characteristic  of 
such  high  permeability  terrains  may  permit  pollut- 
ants to  spread  significant  distances  up  gradient. 
Further,  because  of  this  very  low  gradient,  it  may 
be  difficult  to  document  the  groundwater  flow 
direction  reliably  from  closely  spaced  wells,  and 
monitoring  wells  may  have  to  be  separated  by  1/4 
to  1/2  mile  to  obtain  consistent,  unambiguous 
water  levels.  (See  W89-04586)  (Author's  abstract) 
W89-04597 


USE  OF  FRACTURE  TRACE  ANALYSIS  IN 
KARST  TERRANES  FOR  ENVIRONMENTAL 
REMEDIAL  ACTION  PLANNING:  A  CASE 
STUDY, 

Bionetics  Corp.,  Warrenton,  VA. 

L.  Mata,  L.  M.  Fauss,  and  I.  P.  May. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,    Dublin,   OH. 

1986.  p  263-277,  3  fig,  1  tab,  10  ref. 

Descriptors:  'Remote  sensing,  'Aerial  photogra- 
phy, 'Groundwater  pollution,  'Path  of  pollutants, 
'Karst,  'Groundwater  movement,  'Geologic  frac- 
tures, Flow  pattern,  Aerial  photography,  Geohy- 
drology, Mapping. 

Fracture  trace  and  photogeologic  analyses  were 
used  to  characterize  contaminated  ground  water 
flow  in  the  karst  terrane  surrounding  the  Letter- 
kenny  Army  Depot,  Pennsylvania.  Aerial  photo- 
graphs were  analyzed  to  identify  fracture  trace 
features  and  differing  rock  units.  Discrepancies 
were  found  between  the  location  of  the  rock  units 
as  portrayed  in  the  published  regional  geologic 
investigation  and  those  rock  unit  locations  identi- 
fied through  aerial  photography  and  field  work. 
The  location  of  the  dolomite  rock  unit,  Pinesburg 
Station  Formation,  is  especially  important  and  has 
been  mapped.  The  Pinesburg  Station  Formation 
dolomite  forms  small  hills  in  the  area  and  is  be- 
lieved to  be  a  barrier  to  groundwater  flow.  The 
action  of  the  Pinesburg  Station  Formation  dolo- 
mite as  a  groundwater  flow  barrier  was  important 
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for  understanding  the  contaminant  flow  pattern. 
The  Pinesburg  Station  Formation  has  been  shat- 
tered due  to  fracturing  and  cross-faulting.  A 
number  of  blocks  of  the  formation  are  on  the  study 
area.  Limestone  solutionization  was  identified  in 
the  St.  Paul  Group  along  the  contact  between  it 
and  the  Pinesburg  Station  Formation.  Locations 
for  geophysical  testing  in  the  study  area  were 
recommended.  (See  also  W89-04586)  (Hammond- 
PTT) 
W89-04599 


INORGANIC  HYDROGEOCHEMISTRY  OF 
THE  DIXIE  BEND  LANDFILL  IN  PULASKI 
COUNTY,  KENTUCKY, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geolo- 
gy- 

P.  Pushkar,  J.  P.  Ferry,  and  R.  H.  Hoose. 
IN:  Proceedings  of  the  Environmental  Problems  in 
Karst  Terranes  and  Their  Solutions  Conference. 
National    Water   Well   Association,   Dublin,   OH. 
1986.  p  278-308,  14  tab,  7  fig,  10  ref. 

Descriptors:  'Groundwater  pollution,  'Landfills, 
'Karst  hydrology,  'Geochemistry,  'Water  pollu- 
tion sources,  'Acid  mine  drainage,  Waste  disposal, 
'Path  of  pollutants,  Hydrology,  Effluents,  Heavy 
metals,  Anions,  Caves. 

The  Dixie  Bend  Landfill  near  Sloans  Valley,  Pu- 
laski County,  Kentucky,  began  operations  in  1981 
to  handle  municipal  wastes.  Local  residents  began 
to  fear  that  effluents  from  the  landfill  were  con- 
taminating their  groundwater  supply.  Also  at  risk 
was  the  Sloans  Valley  Cave  System.  To  test 
whether  such  contamination  is  occurring,  hydro- 
chemical  surveys  were  conducted  of  local  ground- 
waters, of  three  streams  draining  the  landfill,  and 
within  the  cave  system.  Three  sets  of  samples 
collected  over  two  years  were  analyzed  for  major 
cations  and  heavy  metals  (Na,  Ca,  Sr,  Mg,  Fe,  Mn, 
Co,  Ni,  Pb,  Cu,  Cd,  Zn).  Samples  from  the  streams 
were  also  analyzed  for  anions  (S04(-),  Cl(-),  F(-), 
N03(-).  The  streams  issuing  from  the  landfill  con- 
tain high  concentrations  of  dissolved  species  and 
exceed  EPA  limits  for  Fe,  Mn,  Ca,  Mg,  and  S04(- 
).  These  high  concentrations  are  lowered  rapidly 
downstream,  apparently  by  rises  in  Eh  and  pH  and 
by  dilution.  Fe,  Mn,  and  S04(-),  however,  remain 
high;  Fe  and  Mn  exceed  EPA  recommendations  in 
many  local  groundwaters.  Although  waters  with 
high  concentrations  of  many  dissolved  metals  enter 
the  Railroad  Tunnel  entrance  of  the  cave  system, 
these  high  concentrations  drop  off  rapidly  and 
concentrations  throughout  the  cave  system  are 
generally  low.  Heavy  metals  which  pose  health 
and  environmental  hazards,  such  as  Pb  or  Cd,  only 
occasionally  and  temporarily  exceed  EPA  limits 
and  suggest  derivation  from  small  localized 
sources.  The  Dixie  Bend  is  sited  on  an  old  coal 
strip  mine.  Low  Cl(-)  in  the  effluent  suggests  that 
much  of  the  effluent  may  be  due  to  acid  mine 
drainage  rather  than  the  landfill.  (See  also  W89- 
04586)  (Author's  abstract) 
W89-04600 


GROUND  WATER  PROBLEMS  ASSOCIATED 
WITH  A  MUNICIPAL  LANDFILL  IN  THE 
NASHVILLE  DOME  REGION  OF  ALABAMA, 

Alabama  Univ.   in  Huntsville.   Civil  Engineering 

Program. 

K.  M.  Leonard,  J.  A.  Gilbert,  and  W.  F.  Kane. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,    Dublin,   OH. 

1986.   p   309-321,   6  fig,   2  tab,   8   ref,    1   append. 

Descriptors:  'Water  pollution  prevention,  'Water 
pollution  sources,  'Landfills,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  'Karst  hydrology,  'Ala- 
bama, Urban  planning,  Municipal  wastes,  Chemical 
oxygen  demand,  Hydrogen  ion  concentration, 
Tennessee  River,  Groundwater  movement,  Drink- 
ing water,  Wells,  Quarries,  Surface  runoff,  Clays, 
Linings. 

Data  gathered  from  several  government  agencies 
on  the  Huntsville  landfill  show  an  upward  trend  in 
chloride  levels  and  COD.  The  pH  has  been  shown 
to  be  decreasing  with  time.  These  findings  indicate 
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that  pollution  is  reaching  the  aquifer  to  the  south 
of  the  landfill  site  The  problem  is  compounded  by 
the  fact  that  the  Huntsville  landfill  is  situated  in  a 
karst  area  containing  a  large  interconnected  net- 
work of  solution  features.  The  section  located  in  an 
abandoned  quarry  acts  as  a  trap  for  surface  runolf. 
The  other  section  directs  runoff  towards  nearby 
Spring  Branch.  This  water  makes  its  way  to  the 
Tennessee  River  which  supplies  potable  water  to 
Huntsville  and  other  cities  downstream  The  test- 
ing interval  required  by  the  EPA  (6  mo)  lor 
groundwater  monitoring  near  Huntsville's  landfill 
does  not  appear  to  be  sufficient  for  this  karst  area. 
The  large  fluctuations  in  amounts  of  pollutants, 
coupled  with  the  fact  that  a  large  amount  of  drink- 
ing water  comes  from  wells  in  this  area,  underlines 
the  need  for  more  field  research.  If  this  site  is  to 
continue  to  be  used  for  landfill,  the  use  of  a  clay 
liner  in  the  quarry,  careful  leveling  of  backfill  to 
control  runoff,  and  more  frequent  monitoring  of 
wells  should  be  considered.  (See  also  W89-04586) 
(Hammond-PTT) 
W89-04601 


WATER  TRACING  USING  A  SCANNING  SPEC- 
TROFLUOROMETER  FOR  DETECTION  OF 
FLUORESCENT  DYES, 

Missouri  Dept.  of  Natural  Resources,  Rolla.  Dtv. 

of  Geology  and  Land  Survey. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04606 

GROUND  WATER  FLOW  CHARACTERISTICS 
DESCRIBED  BY  QUANTITATIVE  DYE  TRAC- 
ING IN  KARST  TERRANE  IN  THE  ELIZA- 
BETHTOWN  AREA,  KENTUCKY, 

Geological  Survey,  Louisville,  KY. 

D.  S.  Mull,  and  J.  L.  Smoot. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,   Dublin,   OH. 

1986.  p  407-422,  14  fig,  8  ref. 

Descriptors:  *Groundwater  pollution,  *Path  of 
pollutants,  *Groundwater  flow,  Tracers,  *Karst, 
♦Municipal  water,  Flow  pattern,  Dye  releasers, 
Kentucky. 

In  an  effort  to  provide  a  better  understanding  of 
the  hydrologic  system,  particularly  the  recharge 
area  of  wells  and  springs  used  for  public  water 
supply,  both  qualitative  and  quantitative  ground- 
water dye  tracer  studies  were  performed  during  a 
recent   investigation   in   the   Elizabethtown   area, 
Hardin  County,  in  north-central  Kentucky.  Quali- 
tative dye  tracing  included  the  injection  of  a  fluo- 
rescent   dye    into    selected    sinkholes    or    sinking 
streams  and  detection  by  passive  detectors  consist- 
ing   of   packets    of   activated    coconut    charcoal 
placed   in   suspected   resurgences  such  as  down- 
gradient  springs  or  discharges  from  pumped  wells. 
All  quantitative  dye  traces  were  made  by  injecting 
dye  into  a  selected  sinkhole  and  sampling  for  the 
dye  at  Dyers  Spring,  located  about  3.5  miles  south- 
west of  Elizabethtown.  The  travel  time,  magnitude 
of  the  peak  concentration,  and  time  between  select- 
ed points  on  the  rising  and  falling  limb  of  the  dye 
response   curve   (residence   time)   generally   vary 
with  discharge.  Therefore,  repeat  dye  traces  under 
different  flow  conditions  are  useful  in  developing  a 
predictive  capability.  The  information  from  these 
studies  is  especially  useful  to  water  managers  who 
need  to  respond  to  the  introduction  of  potential 
contaminants  into  the  groundwater  system.  (See 
also  W89-04586)  (Hammond-PTT) 
W89-04607 


EFFECTS  OF  BRINE  ON  THE  CHEMICAL 
QUALITY  OF  WATER  IN  PARTS  OF  CREEK, 
LINCOLN,  OKFUSKEE,  PAYNK,  POTTAWA- 
TOMIE, AND  SEMINOLE  COUNTIES,  OKLA- 
HOMA, 

i^ical  Survey,  Norman,  OK. 
R.  li.  Morton 

Oklahoma  Geological  Survey,  Norman.  Circular 
89,  1986  3Kp,  10  fig,  5  tab,  1  plate,  38  ref,  3 
append. 

Descriptors:  'Saline  water  intrusion,  *  Urine, 
•Water  quality,  'Groundwater  pollution.  'Oklaho- 


ma, Aquifers,  Sodium,  Chlorides,  Bromide,  Lithi- 
um, Strontium,  Dissolved  solids.  Calcium,  Magne- 
sium,  Sulfates,  Chemical  analysis,  Geochemistry 

A  study  of  water  quality  degradation  due  to  brine 
contamination  was  made  in  an  area  of  about  1,700 
sq  mi  in  east-central  Oklahoma.  The  study  area 
coincides  in  part  with  the  outcrop  of  the  Vamoosa- 
Ada  aquifer  of  Pennsylvanian  age.  Water  samples 
collected   from    180  wells  completed  in   the   Va- 
moosa-Ada  aquifer  and  at   167  sites  from  streams 
draining  the  Vamoosa-Ada  aquifer  show  scattered 
occurrences  of  water  quality  degradation  by  brine. 
Degradation  of  water  quality  by  brine  is  indicated 
where:  (1)  chloride  concentration  is  >  or  =  to  400 
mg/L;  (2)  bromide  concentration  is  >  or  =  2  mg/ 
L;  (3)  the  ratio  of  sodium  plus  chloride  to  dis- 
solved solids  is  >  or  =  0.64.  Ratios  of  secondary 
importance  that  also  indicate  water  quality  degra- 
dation by  brine  in  the  area  are:  (1)  a  ratio  of  lithium 
to  bromide  <  or  =  0.01,  when  the  chloride  con- 
centration is   >  or   =   400  mg/L;  (2)  a  sodium/ 
chloride  ratio  of  about  0.46;  (3)  a  sodium/bromide 
ratio  of  about  92;  and  (4)  a  bromide/chloride  ratio 
of  about  0.0048.  Values  for  bromide,  lithium,  stron- 
tium,    dissolved     solids,     calcium,     magnesium, 
sodium,  chloride,  and  sulfate  concentrations  were 
subjected  to  analysis  of  variance  based  on  use  of 
the  index  values  in  partition  data  sets.  The  analysis 
of  variance  showed  the  significance  of  the  indexes 
for  all  constituents  except  sulfate.  The  two  most 
reliable  brine  indicators  are  chloride  and  bromide. 
Statistically,   chloride   is  a  slightly   more   reliable 
index  than  bromide.  The  developed  indexes  can  be 
used   to    indicate   water   quality   degradation   by 
brine.  Accuracy  is  improved  if  both  indexes  are 
used.  When  geophysical  logs  from  133  pairs  of  oil 
and  gas  wells  were  analyzed,  data  from  5  pairs  of 
wells  indicated  a  possible  rise  in  the  interface  be- 
tween fresh  water  and  salt  water  in  the  Vamoosa- 
Ada  aquifer.  Therefore,  any  rise  of  the  interface  is 
local  rather  than  regional.  The  criteria  developed 
in  this  study  indicate  that  brine  has  degraded  water 
quality   at  63  sites  on  streams  draining  the  Va- 
moosa-Ada aquifer,  at  15  water  wells  completed  in 
the  Vamoosa-Ada  aquifer,  and  at  5  oil  and  gas 
wells  penetrating  the  Vamoosa-Ada  aquifer.  (Au- 
thor's abstract) 
W89-04614 

HYDROGEOLOGY  AND  GEOCHEMISTRY  OF 
THE  UNCONFINED  AQUIFER,  WEST-CEN- 
TRAL AND  SOUTHWESTERN  DELAWARE, 

Delaware  Geological  Survey,  Newark. 

For  primary  bibliographic  entry  see  Field  2F. 

W 89-046 18 

1985  WATER  QUALITY  MONITORING 
RIVERS  AND  STREAMS. 

Indiana  Dept.  of  Environmental  Management,  In- 
dianapolis. Office  of  Water  Management. 
Indiana    Dept.    of    Environmental    Management, 
Office  of  Water  Management,   1985.  141p,  6  tab. 

Descriptors:  *Water  quality  data,  *Monitoring, 
♦Indiana,  *Surface  waters,  *Data  collections, 
Rivers,  Surface  waters,  Water  quality  manage- 
ment, Streams,  Public  health,  Chemical  analysis, 
Physical  analysis,  Microbiological  studies. 

This  is  the  27th  annual  water  quality  report  on  the 
major  surface  waters  of  Indiana.  In  April  1957,  the 
Division  of  S  nitary  Engineering,  Indiana  State 
Board  of  Health,  established  49  sites  for  the  bi- 
weekly collection  of  samples  for  physical,  chemi- 
cal, and  bacteriological  analyses,  and  10  of  the 
stations  were  sampled  for  radiological  analyses. 
Various  changes  and  improvements  have  been 
made  since  the  program  was  established  in  1957. 
On  April  1,  1986,  the  Indiana  Department  of  Envi- 
ronmental Management  assumed  this  program's 
duties.  At  the  time,  94  stations  were  included  in  the 
1985  program.  Physical,  chemical,  and  bacteriolog- 
ical analyses  are  made  on  samples  collected  from 
all  94  of  these  stations,  plankton  analyses  from  18, 
and  radiological  analyses  from  23.  Data  are  pre- 
sented in  tabular  form.  Levels  of  radioactivity  in 
Indiana  watercourses  averaged  well  under  recog- 
nize -d  acceptable  guides.  (Lantz-PTT) 
WK9-04625 


ESTIMATED  AVERAGE  ANNUAL  ai.Kai.1M- 
IV  OF  SIX  STREAMS  ENTERING  DEEP 
CREEK  LAKE  GARRET!  COUNTY,  MARY- 
LAND, 

Geological  Survey,  Dover,  DE 
A.  L.  Hodges. 

Maryland  Power  Plant  Siting  Program,  Dover, 
Delaware,  April  1986.  63p,  5  fig,  7  tab.  20  ref 
Maryland  Power  Plant  Suing  Program  Contract 
P2-MGS-283. 

Descriptors  *Acid  rain  effects,  'Water  quality, 
•Alkalinity,  Deep  Creek  Lake,  'Maryland,  'Water 
pollution  sources,  'Acid  mine  drainage,  Streams, 
Carbonates,  Bedrock.  Silicates,  Deep  Creek  Lake. 

Deep  Creek  Lake  in  Garrett  County,  Maryland, 
drains  an  area  of  about  65  sq  mi.  There  is  concern 
that  acid  rain  combined  with  acid  mine  drainage 
from   coal   mining  in   the  basin   will  exceed  the 
capacity  of  the  lake  to  buffer  the  acid  input  from 
these  sources.  This  study  was  done  during  1983  to 
determine  the  sources  of  alkalinity  to  the  lake,  and 
to  make  a  rough  estimate  of  the  amount  of  alkalini- 
ty that  enters  the  lake  from  six  streams  that  drain 
carbonate  and  noncarbonate  bedrock  formations. 
Bedrock  in  the  basin  is  predominantly  sandstone 
and  shale  of  Devonian  to  Pennsylvanian  age.  The 
Mississippian  Greenbrier  Formation,  which  crops 
out  in  5%  of  the  basin,  is  the  only  calcareous  rock 
unit.   Four  streams  draining  the  Greenbrier  and 
two    streams    draining    noncarbonate    formations 
were  sampled  to  assess  the  contribution  of  alkalini- 
ty to  Deep  Creek  Lake.  The  average  annual  alka- 
linity of  six  sampled  streams  ranged  from  7.6  to 
36.8  tons/yr/sq  mi  of  drainage  area.  The  average 
total  alkalinity  contributed  to  Deep  Creek  Lake  by 
these  streams  is  161  tons/yr  as  calcium  carbonate. 
Mass-balance  calculations  based  on  very  limited 
data  indicate  that  this  alkalinity  is  derived  from 
both  carbonate  rocks  (Greenbrier  Formation)  and 
from  weathering  and  hydrolysis  of  silicate  miner- 
als.  Other   sources   may   contribute   alkalinity   to 
Deep  Creek  Lake,  but  could  not  be  quantified 
within  the  scope   of  this  study.   No  changes  in 
stream-water   quality   were   found   that   could  be 
directly  attributed  to  the  stream  having  crossed  the 
boundary  from  one  noncarbonate  bedrock  forma- 
tion to  another.  Inflow  to  streams  from  adjacent  or 
underlying  carbonate  bedrock  was  apparent  in  sev- 
eral streams  from  increased  values  of  pH  and  con- 
ductance. (Author's  abstract) 
W89-O4630 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  WATER  IN  COAL-MINE  PONDS, 
EASTERN  OKLAHOMA,  JUNE  TO  NOVEM- 
BER 1977-81, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W 89-04647 

EFFECTS  OF  LAND  USE  ON  DISCHARGE 
AND  WATER  QUALITY  IN  NEWAUKUM 
CREEK  BASIN,  KING  COUNTY,  WASHING- 
TON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W 89-04648 

SIMULATION  OF  GROUND-WATER  MOVE- 
MENT IN  THE  '1,500-  AND  1,700-FOOT'  AQUI- 
FER OF  THE  BATON  ROUGE  AREA,  LOUISI- 
ANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04655 

LIMNOLOGICAL  STUDY  OF  LAKE  BRUIN, 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04660 
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COMPARISON  BETWEEN  BULK  AND  WET 
PRECIPITATION  IN  THE  LUQUILLO  RAIN 
FOREST, 

Center   for   Energy   and   Environment    Research, 

San  Juan,  PR. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-04671 


ACIDITY  OF  RAIN  IN  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-04675 


ESTIMATES  OF  FRESHWATER  PRODUC- 
TION FROM  COASTAL  AQUIFERS  USING 
AREA  OF  DIVERSION  OF  WELL  FIELDS  AND 
AREAL  DISTRIBUTION  OF  CHLORIDE  CON- 
CENTRATIONS, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04680 


SIMULATION  OF  THE  FLOW  SYSTEM  IN 
THE  SHALLOW  AQUIFER,  DAUPHIN 
ISLAND,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.   Water  Re- 
sources Div. 
R.  E.  Kidd. 

IN:  Third  Caribbean  Islands  Water  Resources 
Congress.  Proceedings  of  a  Symposium  held  in  St. 
Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 
87-90,  2  fig,  6  ref. 

Descriptors:  'Groundwater  movement,  *Path  of 
pollutants,  'Simulation  analysis,  'Aquifers,  'Dau- 
phin Island,  'Alabama,  'Saline  water  intrusion, 
Chlorides,  Iron,  Dissolved  solids,  Wells,  Drinking 
water,  Groundwater  quality,  Potable  water,  Model 
studies,  Hydraulic  conductivity,  Water  demand, 
Pumping. 

The  development  of  freshwater  aquifers  on  Dau- 
phin Island,  Alabama,  for  industrial  and  domestic 
supplies  is  threatened  by  salt-water  encroachment. 
The  surficial  aquifer  is  the  only  source  of  potable 
water  with  a  chloride  concentration  below  the 
maximum  contaminant  level  recommended  in  the 
National  Drinking  Water  Regulations.  A  two-di- 
mensional finite-difference  model  of  the  water 
table  aquifer  was  used  to  evaluate  the  flow  system. 
The  parameters  used  in  the  model  are:  aquifer 
hydraulic  conductivity,  aquifer  thickness,  recharge 
to  the  aquifer,  and  the  vertical  hydraulic  connec- 
tion between  the  aquifer  and  the  surrounding  sur- 
face water  bodies.  The  hydraulic  conductivity  of 
the  aquifer  was  determined  from  aquifer  tests  of  2 
and  30  days  duration.  The  calibrated  steady-state 
model  was  used  to  develop  a  transient  model  to 
define  the  specific  yield  of  the  aquifer.  The  average 
water  demand  on  the  island  is  about  0.2  million 
gallons  per  day  (Mgal/d).  Aquifer  tests  indicate 
that  50  gallons  per  minute  (gpm)  could  be  obtained 
from  wells  in  the  water  table  aquifer.  Pumpage 
schemes  with  eight  wells  pumping  a  total  of  0  3 
Mgal/d  (200  gpm)  and  0.6  Mgal/d  (400  gpm)  were 
simulated  with  both  steady-state  and  transient 
models.  The  evaluations  were  considered  success- 
ful if  a  groundwater  divide  was  maintained  be- 
tween the  pumping  center  and  the  salt  water 
bodies  surrounding  the  island.  Steady-state  simula- 
tion of  pumping  at  0.3  Mgal/d  produced  water 
levels  of  about  1  to  2  ft  above  sea  level  at  each  of 
the  eight  wells.  Increasing  pumpage  to  0.6  Mgal/d 
produced  water  levels  of  about  2  to  3  ft  below  sea 
level  at  each  well.  Transient  model  simulation  of 
0.3  Mgal/d  pumpage  created  water  levels  of  1  to  2 
ft  above  sea  level.  Pumpage  of  0.6  Mgal/d  created 
water  levels  from  about  2.5  to  near  4  ft  below  sea 
level.  The  simulated  pumping  schemes  indicate  the 
water  table  aquifer  could  yield  0.6  Mgal/d  without 
lateral  encroachment  with  recharge  less  than  10-yr 
average  minimum.  All  of  the  schemes  maintained  a 
groundwater  divide  between  the  wells  and  the 
surrounding  salt  water  bodies.  (See  also  W89- 
04665)  (Lantz-PTT) 
W89-04681 


National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  2H 
W89-04729 


WATER  QUALITY  OF  PEATLANDS  AND 
MAN'S  INFLUENCE  ON  IT, 

Tampere  Water  and  Environmental  District  (Fin- 
land). 

T.  Sallantaus. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland.  6-8  June  1988. 
Vol.  2.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  80-98,  4  fig,  44  ref. 

Descriptors:  'Peat  bogs,  'Water  quality,  'Runoff, 
'Leaching,  'Drainage  effects,  'Wetlands,  'Water 
pollution  sources,  Clear-cutting,  Organic  carbon, 
Hydrogen  ion  concentration,  Infiltration,  Environ- 
mental effects,  Water  pollution  sources,  Vegetation 
effects,  Ecological  effects,  Organic  matter. 

Peatlands  affect  the  runoff  water  quality  by  (1) 
accumulating  elements,  thereby  reducing  leaching 
potential,  (2)  insulating  surface  waters  from  reach- 
ing mineral  soils,  thereby  potentially  reducing  the 
leaching  of  weathering  products  but  increasing  the 
leaching  of  organic  carbon  and  airborne  elements 
not  retained  by  peat,  (3)  increasing  the  leaching 
potential  of  such  elements,  the  dissolution  of  which 
is  greatly  enhanced  by  complexation  with  organic 
matter,  reduced  pH,  or  reduced  redox  potential 
created  by  the  peat.  Drainage  and  utilization  alter 
the  processes  operating  in  natural  peatland  ecosys- 
tems; accumulation  ceases,  decomposition  in- 
creases, infiltration  and  deep  runoff  increase,  min- 
erogenic  peatlands  become  ombrogenic  due  to  sur- 
rounding ditches,  redox  potentials  in  the  surface 
layer  increase.  The  response  of  different  peatlands 
to  drainage  is  likely  to  be  diverse;  e.g.  both  the 
neutralization  and  acidification  of  runoff  waters, 
and  an  increase  and  decrease  in  dissolved  organic 
matter  leaching  are  theoretically  possible  and  some 
support  for  each  case  can  even  be  found  from  the 
available  scanty  research  data.  (See  also  W89- 
04731)  (Author's  abstract) 
W89-04742 


EFFECT  OF  PEAT  PRODUCTION  ON  WATER 
QUALITY  AND  BACTERIOPLANKTON  IN 
THE  DRAINAGE  BASIN  OF  THE  RIVER  KII- 
MINKIJOKI, 

Oulu  Univ.  (Finland).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04743 


HUMIC  LAKES:  ACIDITY  FROM  NATURAL 
AND  ANTHROPOGENIC  SOURCES, 


COMPREHENSIVE  SAMPLING  PROGRAM 
FOR  THE  Y-12  PLANT  AREA  SOURCE  POL- 
LUTION ASSESSMENT  AND  CONTROL 
PLAN, 

Oak  Ridge  Y-12  Plant,  TN. 

R.  H.  Kingrea,  E.  F.  Arniella,  L.  A.  Roesner,  and 

T.  Quasebarth. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-001817. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

October    1987.    15p,   5   fig,   2   tab.   Contract   DE- 

AC05-840821400. 

Descriptors:  'Network  design,  'Model  studies, 
'Water  pollution  sources,  'Water  sampling,  Non- 
point  pollution  sources,  RUNOFF  model,  Oak 
Ridge  Y-12  Plant,  East  Fork  Poplar  Creek,  Ten- 
nessee, Monitoring. 

A  method  was  developed  to  implement  a  compre- 
hensive sampling  program  of  the  East  Fork  Poplar 
Creek  drainage  area  in  Oak  Ridge,  TN,  in  order  to 
establish  the  best  management  practices  for  the 
contol  of  nonpoint  pollution  sources  in  the  drain- 
age area  is  presented.  A  key  element  of  the  control 
plan  is  the  development  of  the  RUNOFF  model 
which  requires  data  on  the  physical  characteristics 
of  the  watershed  and  the  network  of  channels, 
pipes,  and/or  lakes  that  drain  the  area.  This  model 
has  been  calibrated  with  existing  information  and 
with  data  collected  in  the  preliminary  program. 
The  model  was  used  to  analyze  surface  runoff  and 
pollutant  transport,  and  to  locate  the  permanent 
sampling  stations  in  strategic   locations  so  as  to 
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provide  the  maximum  amount  of  useful  data. 
Major  equipment  needed  includes  11  automatic 
samplers,  11  flow  plotters,  and  2  rain  gages.  The 
data  obtained  will  be  used  to  fine-tune  the  model, 
to  define  pollution  sources,  to  predict  the  impact  of 
source  control,  and  to  simulate  extreme  hydraulic 
and  pollutant  loading  conditions  in  the  drainage 
area.  (White-Reimer-PTT) 
W89-04745 


EFFECT  OF  ENVIRONMENTAL  VARIABLES 
ON  ENTERIC  VIRUS  SURVIVAL  IN  SURFACE 
FRESHWATERS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH 
C.  J.  Hurst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-125687. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-87/321,  October  1987 
7p,  2  fig,  2  tab,  6  ref. 

Descriptors:  'Public  health,  'Literature  reviews, 
'Water  quality,  'Viruses,  Enteroviruses,  Entero- 
virus survival,  Wastewater  pollution,  Ultraviolet 
radiation,  Temperature  effects,  Hardness,  Hydro- 
gen ion  concentration,  Chlorides,  Organic  carbon, 
Microorganisms. 

In  a  review  of  published  studies  concerning  the 
stability  of  enteric  viruses  in  surface  freshwaters, 
those  environmental  variables  which  have  been 
determined  to  have  a  statistically  significant  effect 
are  pH,  chloride,  TOC,  hardness,  turbidity,  and 
exposure  to  sunlight  when  in  shallow  trays.  It  was 
demonstrated  by  regression  analysis  that  tempera- 
ture was  also  a  statistically  significant  factor.  The 
rates  at  which  inactivation  of  enteroviruses  and 
rotaviruses  varied  in  response  to  temperature  were 
clearly  different,  with  rotaviruses  appearing  to  be 
much  more  stable  as  a  group  in  surface  fresh- 
waters.  Other  factors  which  have  been  cited  as 
having  a  demonstrable  effect  upon  enteric  virus 
stability  in  these  types  of  waters  are  aerobic  micro- 
organisms, undetermined  volatile  or  heat  labile  fac- 
tors intrinsic  to  the  natural  water  samples,  nonsea- 
sonal  factors  intrinsic  to  the  natural  water  samples, 
and  sewage  pollution  in  the  case  of  at  least  human 
echovirus  type  7.  It  was  also  found  that  high 
turbidity  in  water  samples  can  reduce  the  inactivat- 
ing effect  of  sunlight.  (Author's  abstract) 
W89-04746 


SUPERFUND       RECORD       OF       DECISION: 
MINKER  STOUT/ROMAINE  CREEK,  MO. 

For  primary   bibliographic   entry   see   Field    5G. 

W89-04750 


METALS  IN  COASTAL  ENVIRONMENTS  OF 
LATIN  AMERICA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04755 


HEAVY   METALS   SURVEYS   IN   BRAZILIAN 
COASTAL  ENVIRONMENTS, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04756 


HEAVY  METALS  IN  WATER  AND  SEDI- 
MENTS OF  THE  BLANCA  BAY,  ARGENTINA, 

Instituto     Argentino     de     Oceanografia,     Buenos 

Aires. 

A.  E.  Pucci. 

IN:    Metals    in    Coastal    Environments    of   Latin 

America.  Springer- Verlag,  New  York.  1988.  p  9- 

15,  4  fig,  4  tab,  16  ref. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Metals,  'Argentina,  'Heavy  metals, 
'Sediments,  Copper,  Cadmium,  Zinc,  Iron,  Man- 
ganese, Blanca  Bay,  Coastal  waters,  Runoff. 

The  metal  distribution  in  superficial  sediments  of 
the  Blanca  Bay  seems  to  be  influenced  by  local 
effluents  and  the  water  circulation  pattern  of  the 
Bay.  Water  and  superficial  sediment  samples  col- 
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lected  from  six  stations  and  analyzed  foi   metal 
concentrations  indicated  total  and  dissolved  metal 

concentrations  in  the  waters  Of  Blanca  Day  were 
higher  than  those  of  adjacent  Atlantic  Ocean 
waters  but  were  close  to  values  reported  for  sum 
lar  coastal  water  bodies  Anthropogenic  effluents 
seem  to  be  the  main  source  of  metals  to  the  Blanca 
Bay  although  during  the  rainy  season  in  autumn 
and  early  winter,  runoff  from  the  watershed  may 
be  of  additional  importance.  (See  also  W89-04755) 
(White-Reimer-PTT) 
W89-04757 


PRELIMINARY  SURVEY  OF  HEAVY  METAL 
CONCENTRATIONS  IN  SOME  ESTUARINE 
ORGANISMS  IN  THE  LITTORAL  ZONE  OF 
SAO  LUIS  ISLAND,  MARANHAO,  BRAZIL, 

Universidade    Federal    do    Maranhao,    Sao    Luis 

(Brazil).  Lab.  de  Hidrobiologia. 

A.  A.  Juras. 

IN:    Metals    in    Coastal    Environments    of    Latin 

America.  Springer-Verlag,  New  York.  1988.  p  18- 

20,  1  fig,  1  tab,  13  ref. 

Descriptors:  *Brazil,  *Tissue  analysis,  *Water  pol- 
lution sources,  *Metals,  "Heavy  metals,  *Estuaries, 
'Estuarine  environment,  Mercury,  Lead,  Copper, 
Zinc,  Mussels,  Fish,  Sao  Luis  Island,  Masranhao, 
Industrial  wastes,  Atomic  absorption  spectroscopy. 

Samples  of  mussels  and  fishes  were  taken  during 
the  dry  season  from  Mosquito  and  Coqueiro  Straits 
close  to  the  ALCOA  factory  and  analyzed  for 
mercury,  lead,  copper  and  zinc  by  atomic  absorp- 
tion spectrophotometry.  The  results  indicate  that 
concentrations  of  heavy  metals  vary  in  relation  to 
the  organism  analysed.  The  concentration  of  mer- 
cury ranged  from  0.02  to  0.03  ppm  in  mussels  and 
from  0.02  to  0.28  ppm  in  fish.  However,  the  mus- 
sels and  fishes  of  Sao  Luis  Island  do  not  appear  to 
reflect  serious  heavy  metal  contamination  in  their 
surrounding  waters.  (See  also  W89-04755)  (White- 
Reimer-PTT) 
W89-04758 


STUDY  OF  HEAVY  METAL  POLLUTION  IN 
THE  TRIBUTARY  RIVERS  OF  THE  JACARE- 
PAGUA  LAGOON,  RIO  DE  JANEIRO  STATE, 
BRAZIL,  THROUGH  SEDIMENT  ANALYSIS, 

Comissao  Nacional  de  Energia  Nuclear  de  Brasil, 

Rio  de  Janeiro.  Inst,  de  Radioproteccao  e  Dosime- 

tria. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04759 


SPATIAL  DISTRIBUTION  OF  HEAVY 
METALS  IN  SEAWATER  AND  SEDIMENTS 
FROM  COASTAL  AREAS  OF  THE  SOUTH- 
EASTERN BUENOS  AIRES  PROVINCE,  AR- 
GENTINA, 

Instituto     Argentino    de    Oceanografia,     Buenos 
Aires.  Lab.  de  Quimica  Marina. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04760 


GEOCHEMICAL  AND  STATISTICAL  AP- 
PROACH FOR  ASSESSING  METAL  POLLU- 
TION IN  COASTAL  SEDIMENTS, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04761 


TRACE  METAL  DISTRIBUTION  IN  SEDI- 
MENTS OF  THE  PATOS  LAGOON  ESTUARY, 
BRAZIL, 

Fundacao  Univ.,  Rio  Grande  (Brazil). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04762 


ATMOSPHERIC  LEAD  DEPOSITION  INTO 
GUARAPINA  LAGOON,  RIO  DE  JANEIRO 
SI  All,  BRAZIL, 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

I  or  primary  bibliographic  entry  see  Field  5A. 

W89-04763 


METAL  ION  CONCENTRATION  in  SEDI- 
MENTS FROM  HELLSHTRE,  A  JAMAICAN 
COASTAL  ENVIRONMENT, 

University  of  the  West  Indies,  Kingston  (Jamaica) 

Dept   of  Chemistry. 

A    M   Greenaway,  R  J   Lancashire,  and  A   I 

Rankine. 

IN:    Metals    in    Coastal    Environments    of    Latin 

America.  Springer-Verlag,  New  York.  1988.  p  77- 

85,  1  Tig,  3  tab,  15  ref. 

Descriptors:  'Path  of  pollutants,  'Chemical  analy- 
sis, "Metals,  'Heavy  metals,  'Sediments,  'Jamaica, 
•Coastal  waters.  Estuaries,  Aluminum,  Calcium, 
Manganese,  Titanium,  Vanadium,  Europium,  Dys- 
prosium, Magnesium,  Strontium,  Barium,  Hell- 
shire,  Sediment  transport,  Neutron  Activation 
analysis. 

Twenty  of  20  sediment  samples  were  collected 
during  two  sampling  trips  and  analysed  for  Al,  Ca, 
Mn,  Ti,  V,  Eu,  Dy,  Mg,  Sr,  and  Ba  using  Instru- 
mental Neutron  Activation  Analysis.  From  the 
appearance  of  the  sediments  and  the  Ca  analytical 
data  it  can  be  inferred  that  the  bulk  of  the  sedi- 
ments were  calcium  carbonate.  The  lower  Ca  and 
higher  Al  concentrations  found  at  the  harbor 
mouth  were  presumably  due  to  these  sediments 
being  composed  of  coastal  and  harbor  sediments. 
The  data  indicate  that  harbor  sediments  are  being 
transported  along  the  coast,  but  once  away  from 
the  harbor  mouth,  they  quickly  disperse.  The  build 
up  in  trace  element  concentrations  towards  the 
western  side  of  the  harbor  mouth  suggests  that 
sediment  transport  from  the  harbor  is  mainly  via 
that  side  of  the  mouth.  The  data  also  suggest  that 
Al,  V,  Dy,  Eu,  Ti,  Ba,  Mn,  and  Mg  are  entering 
the  coastal  area  from  the  harbor  and  the  Salt  Pond, 
and  that  the  sediments  originating  from  the  coastal 
area  are  calcium  carbonates  containing  Sr.  (See 
also  W89-04755)  (White-Reimer-PTT) 
W89-04764 
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FATE  Of  METALS  IN  UK/I  A  ANIi  BtOLOGL 
CAL  INTERACIIONS  IN  Mil  TROPICAL 
(  O  AST  AL  ZONE, 

Newcastle  upon  Tyne  L'niv    (England).  Dept    of 

Zoology. 

B.  E.  Brown. 

IN     Metals    in    Coastal    Environments    of    Latin 

America  Springer-Verlag,  New  York   1988.  p  109- 

121,  3  fig,  5  tab,  45  ref 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants. 'Metals,  'Heavy  metals,  'Coastal  waters, 
•Bioaccumulation,  Sediments,  Food  chains.  Sea- 
grasses,  Mangroves,  Coral  reefs,  Tropical  regions, 
Water  pollution  sources. 

In  tropical  coastal  waters  clear  interactions  be- 
tween the  three  major  habitats,  seagrasses,  man- 
groves and  coral  reefs  with  animal  migration  be- 
tween all  three  and  transport  of  detrital  material 
from  seagrass  beds  to  deeper  reef  habitats  are 
recognized.  The  most  important  sources  of  heavy 
metals  in  the  tropical  marine  environment  have 
been  cited  as  the  result  of  mining  and  dredging 
operations,  smelting  processes,  offshore  oil  drilling, 
desalination  plant  effluents,  thermal  power  plant 
effluents,  bauxite  mining  and  sewage  discharge. 
Biological  research  programs  studying  tropical 
coastal  environments  should  include  an  identifica- 
tion of  sensitive  habitats  and  potentially  contami- 
nated sites,  measurement  of  metals  in  'indicator' 
organisms,  bioassays  to  evaluate  the  effects  of 
heavy  metals,  and  monitoring  more  broadscale  ef- 
fects of  metallic  pollution  in  the  field.  (See  also 
W89-04755)  (White-Reimer-PTT) 
W89-04767 


GEOCHEMICAL  DISTRIBUTION  OF  CD,  CU, 
CR  AND  PB  IN  SEDIMENTS  OF  ESTUARINE 
AREAS  ALONG  THE  SOUTHEASTERN  BRA- 
ZILIAN COAST, 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

L.  D.  Lacerda,  C.  M.  M.  Souza,  and  M.  H.  D. 

Pestana. 

IN:    Metals    in    Coastal    Environments    of   Latin 

America.  Springer-Verlag,  New  York.  1988.  p  86- 

99,  7  fig,  2  tab,  19  ref. 

Descriptors:  'Pollutant  identification,  'Path  of  pol- 
lutants, 'Brazil,  'Metals,  'Heavy  metals,  'Sedi- 
ments, 'Estuaries,  Geochemistry,  Coastal  waters, 
Cadmium,  Copper,  Chromium,  Lead,  Rio  de  Janei- 
ro State,  Bioavailability,  Marine  sediments. 

Sequential  extraction  techniques  were  used  to 
evaluate  metal  availability  and  potential  risk  in 
sediments  of  seven  estuaries  along  the  coast  of  Rio 
de  Janeiro  State,  under  various  levels  of  metal 
contamination  and  different  ecological  conditions. 
In  the  polluted  areas  all  metals  except  Pb,  showed 
a  wide  range  of  forms.  Geochemical  partitioning  of 
metals  in  contaminated  estuarine  sediments  reflects 
the  major  influences  of  anthropogenic  activities 
upon  metal  fate.  The  results  show  that  more  di- 
verse geochemical  metal  forms  occur  in  more  con- 
taminated river  systems  with  oxidizable  forms  im- 
portant under  naturally  eutrophic  conditions  re- 
sulting in  a  synergistic  interaction  between  organic 
and  metal  contamination.  The  dissociation  of  the 
reduced  forms  in  the  oxidized  sediments  releases 
the  metals  to  the  water  column  and  may  result  in 
an  increase  in  the  biological  availability  of  metals 
and  enhance  metal  toxicity.  The  dilution  effect 
resulting  from  the  mixture  of  river  and  marine 
sediments  could  only  be  detected  for  Cu  and  Cd  in 
the  non-contaminated  areas.  (See  also  W89-04755) 
(White-Reimer-PTT) 
W89-04765 


BEHAVIOUR   OF   POLLUTANT   METALS   IN 
AQUATIC  SEDIMENTS, 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

For  primary  bibliographic  entry  see  Field  5A. 


TOTAL  MERCURY  LEVELS  IN  MARINE  OR- 
GANISMS OF  THE  BAHIA  BLANCA  ESTUA- 
RINE TROPHIC  WEB, 

Instituto  Nacional  de  Investigacion  y  Desarrollo 
Pesquero,  Mar  del  Plata  (Argentina). 
For  primary  bibliographic  entry  see  Field  5A. 
W 89-04768 


UPTAKE  OF  ZN  AND  CD  BY  COASTAL  PHY- 
TOPLANKTON  SPECIES  IN  CULTURE, 

Institut  National  de  la  Sante  et  de  la  Recherche 
Medicale,  Paris  (France). 
C.  S.  Karez,  M.  Romeo,  and  M.  Gnassia-Barelli. 
IN:    Metals    in    Coastal    Environments   of   Latin 
America.  Springer-Verlag,  New  York.  1988.  p  130- 
139,  4  fig,  2  tab,  22  ref.  CNRS  contract  AIP  1335. 

Descriptors:  'Path  of  pollutants,  'Bioaccumulai- 
ton,  'Metals,  'Heavy  metals,  'Zinc.  'Cadmium. 
•Phytoplankton,  'Culturmg  techniques.  Cultures, 
Coastal  waters,  Hymenomonas  elongata. 

A  coastal  phytoplankton  species  (Hymenomonas 
elongata)  was  studied  at  different  stages  of  growth 
for  zinc  uptake  as  well  as  zinc  and  cadmium  inter- 
actions. A  significant  accumulation  of  zinc  was 
observed  in  comparison  with  the  controls  in  all  the 
experiments,  with  accumulation  increasing  as  a 
function  of  exposure  time.  Under  the  chosen  condi- 
tions (low  nutrient  concentration  in  the  medium 
and  150NgZn/L)  no  apparent  toxic  effect  on  cell 
division  was  observed.  The  maximum  accumula- 
tion was  observed  from  day  10  to  day  12.  A 
decreased  uptake  in  the  dark  was  more  significant 
for  exponentially  growing  cells  than  for  cells  in  the 
stationary  phase.  Rinsing  contaminated  cells  with 
EDTA  desorbed  almost  100%  of  the  zinc  taken  up 
by  exponentially  growing  cells,  whereas  only  40% 
of  the  accumulated  zinc  was  removed  from  cells 
exposed  for  24  hr.  Cadmium  uptake  by  exponen- 
tially growing  cells  was  a  function  of  exposure 
time  and  deceased  when  the  experiments  were 
conducted  in  the  dark.  The  antagonistic  effect  ob- 
served for  the  uptake  of  a  zinc-cadmium  mixture 
may  be  due  to  competition  between  the  two  metals 
for  adsorption  sites  on  cell  surfaces.  (See  also  W89- 
04755)  (White-Reimer-PTT) 
W89-04769 
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TOTAL  MERCURY,  CADMIUM  AND  LEAD 
DISTRIBUTION  IN  TISSUES  OF  THE  SOUTH- 
ERN SEA  LION  (OTARIA  FLAVESCENS)  IN 
THE  ECOSYSTEM  OF  MAR  DEL  PLATA,  AR- 
GENTINA, 

Institute  Nacional  de  Investigacion  y   Desarrollo 
Pesquero,  Mar  del  Plata  (Argentina). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04770 


LABORATORY  EXPERIMENTS  ON  CO60 
BIOACCUMULATION  BY  TROPICAL  SEA- 
WEEDS, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04771 


BEHAVIOUR  AND  IMPACT  ASSESSMENT  OF 
HEAVY  METALS  IN  ESTUARINE  AND 
COASTAL  ZONES, 

Institute  for  Soil   Fertility,   Haren  (Netherlands). 
W.  Salomons,  H.  Kerdijk,  H.  van  Pagee,  R. 
Klomp,  and  A.  Schreur. 

IN:  Metals  in  Coastal  Environments  of  Latin 
America.  Springer-Verlag,  New  York.  1988.  p  157- 
198,  27  fig,  3  tab,  83  ref. 

Descriptors:  *Path  of  pollutants,  *Metals,  *Heavy 
metals,  *Sediments,  "Coastal  waters,  *Model  stud- 
ies, Bioavailability,  Chemical  reactions,  North  Sea, 
Estuaries,  Rivers. 

A  number  of  processes  which  affect  the  occur- 
rence of  heavy  metals  in  fluvial,  estuarine  and 
coastal  environments  are  described.  Abiotic  reser- 
voirs of  metals  include  deposited  sediments,  inter- 
stitial water,  suspended  matter,  and  surface  water. 
The  contribution  of  the  heavy  metal  burden  to  the 
aquatic  organisms  depends  on  bioavailability  and 
on  habitat.  In  order  to  assess  the  pollution  caused 
by  heavy  metals  for  a  given  region  three  different 
methods  often  used  are:  (1)  sediment  analysis,  (2) 
bioassays,  and  (3)  modelling.  Sediment  analysis 
methods  include;  mechanical  separation  of  a  grain 
size  fraction  and  analysis  for  heavy  metals,  ex- 
trapolation from  regression  curves,  correction  for 
inert  mineral  constituents,  and  comparison  with 
'conservative'  elements.  If  data  on  water  and  sedi- 
ment movement  are  available,  modelling  is  able  to 
give  an  integrated  view  on  the  distribution  of 
metals.  A  prerequisite  is  the  availability  of  the 
hydrodynamic  conditions  in  a  given  area  in  order 
to  model  the  water  movement.  Modelling  of  the 
input  of  trace  metals  into  the  North  Sea  by  the 
North  Atlantic,  the  English  channel,  the  atmos- 
phere, various  rivers  (Rhine,  Meuse,  Ems,  and 
Scheldt)  and  the  English  and  Dutch  coasts  is  illus- 
trated. (See  also  W89-04755)  (White-Reimer-PTT) 
W89-04772 


the  'depleted'  and  'unchanged'  elements  exhibit  a 
strong  affinity  for  the  solid  phase  making  it  unlike- 
ly that  high  solution  values  will  be  sustained 
during  their  transport  through  the  coastal  regions. 
Therefore,  man's  influence  will  be  most  strongly 
felt  in  the  coastal  environments  were  the  mean 
residence  times  are  relatively  short.  (See  also  W89- 
04755)  (White-Reimer-PTT) 
W89-04773 


METALS  CYCLES  IN  COASTAL  ENVIRON- 
MENTS, 

Kiel  Univ.   (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

K.  Kremling. 

IN:    Metals    in    Coastal    Environments    of   Latin 

America.  Springer-Verlag,  New  York.  1988.  p  199- 

214,  8  fig,  53  ref. 

Descriptors:  *Path  of  pollutants,  *Metals,  "Heavy 
metals,  "Trace  metals,  "Hydrologic  cycle,  "Coast- 
al waters,  Mass-balance,  Benthic  fluxes,  Particle 
interactions,  Chemical  speciation. 

The  transport  of  chemical  elements  to  the  ocean  is 
primarily  influenced  by  river  inputs,  atmospheric 
depositions  and  hydrothermal  activities.  Mass-bal- 
ances are  concerned  with  fluxes  into  and  out  of  the 
water  column,  and  may  be  constructed  for  the 
entire  world  ocean  or  for  regional  and  marginal 
seas.  The  most  crucial  point  for  the  success  of 
mass-balances  are  the  data  on  influxes  and  effluxes 
Major  processes  potentially  affecting  trace  metal 
recycling  in  coastal  zones  include  seasonal  changes 
in  the  composition  of  surface  waters,  benthic 
tluxes  particle  interactions,  and  chemical  specia- 
tion. The  potential  role  of  biological  processes  in 
the  speciation  and  cycling  of  elements  in  the  coast- 
al environments  is  illustrated.  Evidence  indicates 


MINERALOGICAL  CONTROL  OF  HEAVY 
METAL  BEHAVIOUR  IN  COASTAL  ENVI- 
RONMENTS: COPPER  IN  RIBEIRA  BAY,  RIO 
DE  JANEIRO,  BRAZIL, 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

E.  D.  Bidone,  and  E.  V.  Silva  Filho. 

IN:    Metals    in    Coastal    Environments    of   Latin 

America.  Springer-Verlag,  New  York.  1988.  p  215- 

221,  2  fig,  2  tab,  6  ref. 

Descriptors:  "Path  of  pollutants,  "Metals,  "Heavy 
metals,  "Copper,  "Coastal  waters,  "Sediments,  Es- 
tuaries, Geohydrology,  Sediment  minerology,  Ri- 
beira  Bay,  Rio  de  Janeiro,  Brazil. 

Composite,  grab,  and  suspended  sediment  samples 
were  collected  in  Ribeira  Bay,  Brazil,  and  analyzed 
for  copper  using  x-ray  fluorescence.  Copper  con- 
centrations ranged  from  a  mean  of  64  ppm  in 
downstream  estuarine  sediments  to  3.8  ppm  in 
open  water  sediments.  This  wide  variation  of 
copper  concentrations  in  the  study  area  means  that 
citing  one  baseline  value  is  misleading  for  pollution 
studies  in  this  region  and  possibly  other  regions. 
The  distribution  pattern  presented  by  copper  is  due 
to  (1)  total  breakdown  of  the  amorphous  iron 
hydroxides  and  partial  breakdown  of  crystalline 
iron  hydroxides  in  the  estuary  and  inlet,  (2)  the 
biotite  accumulation  in  the  estuary  and  its  disper- 
sion towards  open  water,  (3)  the  absence  of  neofor- 
mation  of  sulfide  forms  due  to  the  low  residence 
time  of  organic  matter  in  the  estuary  and  inlet  and 
hydrodynamic  dispersion  towards  the  open  water 
where  organic  matter  oxidation  occurs,  and  (4)  the 
increased  sand  in  the  open  waters  which  implies 
that  copper-carrying  minerals  are  diluted  by  quartz 
grains  with  neglible  copper  content.  (See  also 
W89-04755)  (White-Reimer-PTT) 
W89-04774 


TECHNETIUM  IN  COASTAL  ENVIRON- 
MENTS: FIELD  OBSERVATIONS  AND  LABO- 
RATORY EXPERIMENTS, 

Centre  d'Etude  de  l'Energie  Nucleaire,  Mol  (Bel- 
gium). Dept.  de  Biologic 
S.  Bonotto,  D.  van  der  Ben,  F.  Capot,  J.  M. 
Bouquegneau,  and  M.  Cogneau. 
IN:    Metals    in    Coastal    Environments    of   Latin 
America.  Springer-Verlag,  New  York.  1988.  p  222- 
236,  3  fig,  6  tab,  65  ref.  Contract  CCE  BIO-B-485- 
82-B. 

Descriptors:  "Path  of  pollutants,  "Metals,  "Heavy 
metals,  "Technetium,  "Coastal  waters,  "Radioac- 
tive wastes,  Bacteria,  Fish,  Algae,  Annelids,  Crus- 
taceans, Food  chains,  Bioaccumulation. 

Technetium  is  an  artificial  element  with  the  prop- 
erties of  a  metal,  discovered  by  irradiating  molyb- 
denum. Technetium  may  enter  the  environment  by 
means  of  nuclear  weapon  tests,  nuclear  power 
plants,  nuclear  fuel  reprocessing,  nuclear  waste 
storage,  and  pharmaceutical  use.  The  distribution 
and  chemical  forms  of  technetium  in  marine  orga- 
nisms were  measured  using  a  variety  of  techniques. 
Results  obtained  reveal  a  wide  range  of  technetium 
concentration  factors  among  uni-  and  multicellular 
organisms.  Technetium  is  poorly  concentrated  by 
many  marine  organisms.  However,  some  algae, 
crustaceans,  mollusks,  and  worms  consistently  ac- 
cumulate technetium  to  a  high  degree.  Because  of 
its  high  variability,  the  concentration  factor  is  con- 
sidered the  largest  contributor  to  uncertainties  in 
aquatic  food  web  models  employed  to  assess  the 
impact  of  radioactive  releases.  Although  direct 
consumption  of  contaminated  seafood  would  result 
in  direct  ingestion  of  technetium,  the  accumulation 
of  this  element  in  edible  muscle  tissues  is  rather 
low.  The  transfer  of  technetium  through  marine 
food  webs  does  not  seem  to  constitute  a  critical 
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pathway  leading  to  the  internal  contamination  of 
human  populations;   however,  some  uncertainties 
remain.    (See    also    W89-04755)    (White-Reimer- 
PTT) 
W89-04775 


METAL   MONITORING   IN   COASTAL   ENVI- 
RONMENTS, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  5A 
W89-04776 


MULTISPECIES    METAL    MONITORING    IN 
TROPICAL  BRAZILIAN  ESTUARIES, 

Fundacao  Univ.,   Rio  Grande  (Brazil).   Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04777 


EICHHORNIA  CRASSIPES  AS  A  BIOLOGICAL 
MONITOR  OF  HEAVY  METALS  IN  SURFACE 
WATERS, 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

For  primary  bibliographic  entry  see  Field  5A 

W89-04779 


STRATEGIES  FOR  BIOLOGICAL  MONITOR- 
ING: THE  EUROPEAN  EXPERIENCE, 

King's  Coll.,  London  (England).  Monitoring  and 

Assessment  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5A 

W89-04780 


METALS  IN  COASTAL  ENVIRONMENTS  OF 
LATIN  AMERICA:  RECOMMENDATIONS 
FOR  A  CRITICAL  SITUATION, 

Fundacao  Univ.,   Rio  Grande  (Brazil).   Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04781 


EFFECTS  OF  SEWAGE  SLUDGE  ON  LEA- 
CH ATES  AND  GAS  FROM  SLUDGE-REFUSE 
LANDFILLS, 

Environmental     Protection     Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-04812 


METHODS   FOR   EVALUATING  SOLIDIFIED 
WASTE, 

Alberta  Environmental  Centre,  Vegreville. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04820 


QUALITY  ASSURANCE  ON  THE  GROUND- 
WATER MONITORING  TASK  FORCE  FACILI- 
TY ASSESSMENT  PROGRAM, 

Life  Systems,  Inc.,  Cleveland,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 

W  89-04824 


STATEWIDE  SURVEY  OF  AQUATIC  ECOSYS- 
TEM CHEMISTRY:  1985, 

California  State  Dept.  of  Fish  and  Game,  Rancho 

Cordova.  Water  Pollution  Control  Lab. 

K.  McCleneghan,  J.  L.  Nelson,  J.  T.  King,  and  S. 

J.  Baumgartner. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB88-124995. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Laboratory  Report  No.  85-5,  December  1985.  60p, 

4  fig,  12  tab,  28  ref,  5  append.  State  of  California 

Air  Resources  Board  Contract  A3-107-32. 

Descriptors:  "Water  analysis,  "Acid  rain,  "Water 
pollution  sources,  "Chemical  analysis,  "California, 
"Lakes,  Streams,  "Water  quality,  Hydrogen  ion 
concentration,  Conductivity,  Temperature,  Calci- 
um, Magnesium,  Sodium,  Potassium,  Nitrates,  Sul- 
fates, Chloride,  Phosphates,  Aluminum,  Iron,  Man- 
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ganese,    Molybdenum,    Copper,    Selenium,    Zinc, 
Fish. 

During  19X5,  the  water  quality  of  50  California 
lakes  and  streams  was  examined  on  two  occasions, 
once  during  the  period  of  spring  runoff  and  again 
during  the  fall  dry  period.  Parameters  measured 
included  pH,  alkalinity,  hardness,  conductivity, 
temperature,  major  cations  (calcium,  magnesium, 
sodium,  and  potassium),  major  anions  (nitrate,  sul- 
fate, chloride,  and  phosphate),  as  well  as  total  and 
dissolved  concentrations  of  the  trace  elements  alu- 
minum, iron,  manganese,  molybdenum,  and  total 
concentrations  of  copper,  selenium,  and  zinc. 
These  water  quality  parameters  were  seasonally 
variable.  Surface  waters  in  northeast  and  north- 
west California  and  the  Sierra  Nevada  typically 
demonstrated  low  alkalinity  (<  200  microeq/L), 
low  ionic  strength  (Ca(2  +  )  <  100  microeq/L; 
Mg(2  +  )  <  80  microeq/L),  and  low  conductivity 
(<22  microsiemens/cm).  These  characteristics 
identify  the  sampled  waters  as  sensitive  to  the 
effects  of  acid  deposition  and  susceptible  to  acidifi- 
cation. Five  lakes  (10%)  of  those  sampled  demon- 
strated some  characteristics  of  waters  that  are  in- 
termediate between  those  that  are  bicarbonate  buf- 
fered and  those  that  are  acidified.  The  cause  of  this 
apparent  acidification  is  presently  unknown  but 
either  acid  deposition  or  the  presence  of  organic 
acids  are  considered  possible.  Regardless  of  the 
source  of  acidification,  it  is  unlikely  that  healthy 
fish  populations  survive  in  some  of  the  lakes  exam- 
ined. (Author's  abstract) 
W89-04833 

PARTICULATE  MONITORING  FOR  ACID 
DEPOSITION  RESEARCH  AT  SEQUOIA  NA- 
TIONAL PARK,  CALIFORNIA, 

California  Univ.,  Davis.  Crocker  Nuclear  Lab. 
T.  A.  Cahill,  H.  J.  Annegarn,  D.  Ewell,  and  P.  J. 
Feeney.  . 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-121629. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  Report,  May  1986.  118p,  32  fig,  7  tab,  6  ref,  5 
append.  California  Air  Resources  Board  Contract 
A4-124-32. 

Descriptors:  *Water  pollution  sources,  *Acid  rain, 
♦Monitoring,  *California,  *Sequoia  National 
Forest,  Lead,  Hydrogen,  Meteorology,  Path  of 
pollutants,  Rainfall. 

In  support  of  the  acid  deposition  effects  programs 
at  Sequoia  National  Park,  extensive  measurements 
of    particulate    matter    were    made    during    the 
summer  of  1985.  The  objectives  of  the  project 
were:  (1)  to  characterize  the  particulate  composi- 
tion of  fine  particles  by  determining  the  concentra- 
tion of  all  elements  from  hydrogen  through  lead; 
(2)  to  determine  what  material  is  available  for  wet 
and  dry  deposition  by  measuring  particulate  con- 
centrations by  element  with  detailed  size  and  time 
resolution;  (3)  to  determine  how  particulate  con- 
centrations  vary   with   time   as   the   meteorology 
changes;  (4)  to  determine  the  extent  of  transport  of 
particulate  pollutants  from  the  San  Joaquin  Valley 
by  comparing  elemental  concentrations  measured 
at  three  elevations  with  sufficient  time  resolution 
to  look  at  transport;  and  (5)  to  provide  convenient 
time  plots  and  other  visual  representations  of  par- 
ticulate concentrations  to  concurrent  projects  on 
the  effects  of  wet  and  dry  deposition  and  to  studies 
dealing    with    meteorology    and    gasses.    Samples 
were  taken  continuously  at  three  elevations  (2000 
ft,  6400  ft,   10000  ft)  in  up  to  nine  size  ranges. 
Almost  4000  analyses  were  done  for  mass,  carbon 
soot,  hydrogen,  and  elemental  species  up  through 
lead.   The  data  were  correlated   with   local   and 
synoptic    meteorology,    known    elemental    source 
signatures,  and  wet  deposition  measurements  made 
in  the  four  major  rain  events  during  the  summer  of 
1985.  The  results  show  that  particulate  matter  at 
Sequoia  NP  is  similar  to  that  measured  at  other, 
non-urban  sites  in   the  Sierra  Nevada  range  and 
California  desert.   Particles  were  carried  into  the 
study    sites   by   both    local,   terrain    effect    winds 
coming  from  the  centra!  San  Joaquin  Valley,  and 
by  upper  level  synoptic   flows  south  and  east   of 
Sequoia   NP.    Rainfall    associated    with    llie    latter 
flows    contributed    most    of    the    wel    deposition 
acidic    flux    (11,    S()4(2).    NO(3-))    in    the    study 
period.  (Author's  abstract) 
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FACTORS  AFFECTING  THE  MOBILIZATION, 
TRANSPORT,  AND  BIOAVAILABILITY  OF 
MERCURY  IN  RESERVOIRS  OF  THE  UPPER 
MISSOURI  RIVER  BASIN, 

Montana    Cooperative    Fishery     Research     Unit, 

Bozeman. 

G.  R   Phillips,  P.  A   Medvick,  D.  R.  Skaar,  and  D 

E.  Knight. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA  22161   as  PB88-122585. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Fish  and  Wildlife  Technical  Report  10,  1987.  64p, 

36  fig,  26  tab,  173  ref. 

Descriptors:  'Mercury,  'Missouri  River,  'Path  of 
pollutants,  Bioaccumulation,  Fish,  Tongue  River 
Reservoir,  Limnology,  Cookson  Reservoir,  Nelson 
River,  Hydrogen  ion  concentration,  Conductivity, 
Flooding,  Erosion,  Temperature  effects,  Sedi- 
ments, Sediment-water  interface. 

Factors  controlling  the  mobilization,  transport,  and 
bioavailability    of    mercury    in    relation    to    coal 
mining  and  other  mercury  sources  were  studied  in 
reservoirs  of  the  Upper  Missouri  River  Basin.  Mer- 
cury  and   selenium   contamination   of  fishes   and 
sediments  in  10  reservoirs  were  assessed,  mercury 
fluxes  in  Tongue  River  Reservoir  were  estimated, 
dietary   accumulation   of  methylmercury   by   fish 
was   determined,   and   limnological   conditions  in 
three  reservoirs  that  affect  rates  of  mercury  accu- 
mulation by  fish  were  investigated.  Detailed  limno- 
logical studies  were  conducted  in  Nelson,  Cook- 
son,  and  Tongue  River  reservoirs.  Mercury  con- 
centrations were  higher  in  walleyes  from  headwa- 
ter reservoirs  with  unregulated  inflows  than  in  fish 
of  the  same  size  from  downstream  reservoirs.  Ero- 
sion and  leaching  during  flooding  apparently  facili- 
tated mercury  accumulation  by  fish  in  reservoirs. 
Of  the  three  reservoirs  studied,  the  rate  of  mercury 
uptake  by  fish  was  highest  in  Cookson  Reservoir, 
followed  by  Nelson  and  Tongue  River  reservoirs. 
Characteristics  of  Cookson  that  facilitated  mercury 
uptake  included  the  relatively  young  age  of  the 
reservoir,  high  bacterial  counts  at  the  inflow,  high 
water  temperatures  at   the  sediment-water  inter- 
face, a  low  percentage  of  clay  in  the  sediments, 
and  the  relatively  high  pH  and  conductivity  of  the 
water.   Alternatively,   factors  contributing  to  the 
lower  rate  of  mercury  uptake  by  fish  in  Tongue 
River    Reservoir    included    incomplete    thermal 
mixing  that  resulted  in  cooler  bottom  waters,  more 
reducing  conditions  near  the  bottom,  more  clay- 
like sediments,  and  higher  concentrations  of  sulfide 
and  oxides  of  iron  and  manganese  in  the  sediments. 
Physicochemical    conditions    in    some    reservoirs 
seemingly  enhance  the  bioavailability  of  mercury 
to  fish,  even  in  the  absence  of  high  mercury  con- 
centrations   in    sediments    and    water.    Spillway 
design,  basin  shape,  reservoir  flow  characteristics, 
watershed  geochemistry,  and  other  upstream  con- 
ditions affect  the  vulnerability  of  a  new  reservoir 
to  mercury  problems.  (Lantz-PTT) 
W89-04838 


EPA  ACTIVITIES  RELATED  TO  SOURCES  OF 
GROUND-WATER  CONTAMINATION. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Ground-Water  Protection. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04851 

SYNTHESIS  OF  THE  RESULTS  OF  THE 
FIELD  VERIFICATION  PROGRAM  UPLAND 
DISPOSAL  ALTERNATIVE, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Effects  Lab. 

B.  L.  Folsom,  J.  G.  Skogerboe,  M.  R.  Palermo.  J. 

W.  Simmers,  and  S.  A.  Pranger. 

Available  from  the  National  Technical  Information 

Service   Springfield,  VA  22161.  Technical  Report 

D-88-7,  October  1988.  Final  Report.  85p,  24  fig,  16 

tab,  49  ref. 

Descriptors:  *  Dredge  spoil  disposal,  *  Waste  dis- 
posal, 'Path  of  pollutants,  "Land  disposal,  *Spoil 
banks,  'Sediments,  Surface  water,  Groundwater 
quality,      Bioaccumulation,     Path     of     pollutants, 


Earthworms,  Heavy  metals.  Zinc.  Cadmium.  Man- 
ganese, Nickel.  Polychlonnated  biphenyls.  Spar- 
tina,  Bioassays 

Contaminated   dredged   material    from   the    Black 
Rock  Harbor  (BRH)  maintenance  dredging  project 
in  the  U.S.  Army  Corps  of  Engineers  Ncv.   Frig 
land  Division  was  used  to  field  verify    (a)  proce- 
dures for  predicting   the  quality  of  effluent   div 
charged  from  the  upland  site  during  filling  oper- 
ations; (b)  procedures  for  predicting  the  quality  of 
upland  surface  runoff  resulting  from  rainfall  fol- 
lowing disposal;  (c)  possible  changes  in  ground- 
water quality   following  disposal,   (d)  procedures 
for  predicting  potential  contaminant  mobility  into 
plants;  and  (e)  procedures  for  predicting  potential 
contaminant    mobility   into   animals    The   surface 
runoff  water  quality  test  procedure  was  conducted 
on  the  upland  site.  Results  verified  the  laboratory 
predictions;    zinc,   cadmium,   copper,   manganese^ 
and  nickel  were  in  the  dissolved  fraction  of  runoff 
water  in  concentrations  that  exceeded  the  USEPA 
Water  Quality  Criteria  Results  of  the  groundwater 
monitoring  at  the   upland   site   indicated   that  an 
initial  plume  of  PCBs  may  have  migrated  into  the 
groundwater  after  placement  of  the  BRH  sediment 
into   the   site.    However,   after    14   months,    PCB 
levels  had  decreased  to  below  detectable  limits, 
which  indicated  that  any  migration  from  the  site 
had  ceased.  The  estuarine  plant  bioassay  procedure 
was  used  in  the  laboratory  to  evaluate  heavy  metal 
uptake  by  plants  from  composited  BRH  sediment 
Death  of  Spartina  alterniflora  in  the  site  was  so 
clearly  predicted  by  the  laboratory  tests  and  an  in 
situ  field  plant  bioassay  that  S  alterniflora  was  not 
tested  further  in  the  field    However,  Sporobolus 
virginicus  survived  in  limed  dredged  material,  as 
predicted.  Lead  contents  were  predicted  to  be  low 
in    greenhouse-grown    plants.    Initial    earthworm 
bioassays  indicated  that   the  sediment   was  quite 
toxic.  However,  subsequent  tests  indicated  that  the 
toxicity  was  apparently  due  to  extreme  sediment 
salinity.  (Lantz-PTT) 
W89-04853 

ACID    DEPOSITION    IN    MARYLAND:    THE 
STATUS  OF  KNOWLEDGE  EM  1987. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04861 

NATIONAL  ACID  PRECIPITATION  ASSESS- 
MENT PROGRAM, 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04862 

ATMOSPHERIC  TRANSPORT,  TRANSFOR- 
MATION, AND  DEPOSITION, 

C.  Maxwell,  and  S.  Kumar. 

IN-  Acid  Deposition  in  Maryland:  The  Status  of 
Knowledge  in  1987.  Maryland  Power  Plant  Re- 
search Program  Report  No.  AD-88-1,  January 
1988.  p  51-80,  1  fig,  12  tab,  43  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Path  of  pollutants,  'Air  pollution,  'Maryland, 
Sulfates,  Nitrates,  Monitoring,  Sulfur  dioxide,  Ni- 
trogen oxides,  Model  studies,  Fate  of  pollutants. 

Present  emissions  of  sulfur  and  nitrogen  oxides  in 
Maryland  are  310,910  tons  and  231,587  tons,  re- 
spectively. Approximately  70%  of  S02  emissions 
generated  within  Maryland  are  due  to  power 
plants  while  the  remainder  comes  from  other  in- 
dustrial sources.  In  contrast,  about  50%  of  NOx 
emissions  are  from  mobile  sources,  29%  from 
power  plants,  and  the  remainder  from  industrial 
sources.  The  deposition  of  acid  materials  is  a  com- 
plex process  that  occurs  not  only  with  precipita- 
tion, fog,  and  dew,  but  also  during  dry  periods 
through  the  settling  of  acidic  particles,  such  as 
sulfates  and  nitrates.  Monitoring  programs  to  meas- 
ure wet  deposition  have  been  established  at  the 
federal  and  state  level  for  rural  areas  and  have 
been  active  for  several  years.  The  results  given  in 
last  year's  report  indicate  that  across  Maryland,  the 
annual  average  pH  of  precipitation  ranges  from  4.0 
to  4.2.  These  values  will  change  slightly  from  year 
to  year  but  were  relatively  constant  from  the  mid- 
1970s  through  the  mid-1980s.  To  date,  no  signifi- 
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cant  trends  have  been  identified  in  precipitation 
acidity  in  the  eastern  U.S.  Dry  deposition  monitor- 
ing programs  are  just  beginning.  Extensive  re- 
search has  been  completed  to  determine  the  chemi- 
cal reactions  that  transform  sulfur  dioxide  (S02) 
and  nitrogen  oxides  (NOx)  emissions  to  the  acidic 
sulfates  (S04)  and  nitrates  (N03)  found  in  precipi- 
tation. The  conversion  of  nitrogen  oxides  to  nitrate 
is  principally  due  to  gas  phase  reactions,  while 
sulfur  dioxide  is  transformed  most  efficiently  to 
sulfate  in  liquid  phase  reactions.  The  chemical  re- 
actions depend  on  many  meteorological  and  atmos- 
pheric variables,  such  as  solar  radiation  intensity, 
the  number  and  type  of  clouds,  relative  humidity, 
and  the  presence  of  other  pollutants  (e.g.  volatile 
organic  carbons)  or  oxidants  (e.g.  ozone  and  hy- 
drogen peroxide)  in  the  air.  Several  modeling  stud- 
ies and  trajectory  analyses  have  focused  on  the 
sources  of  acid  rain  precursors  for  the  northeastern 
United  States.  These  studies  have  found  that  the 
primary  source  region  for  acid  rain  precursors  that 
affect  the  northeast  are  from  the  west  and  south- 
west of  the  region.  The  primary  sulfur  dioxide 
source  region  appears  to  be  more  distant  than  the 
primary  nitrogen  oxides  source  region.  (See  also 
W89-04861)(Lantz-PTT) 
W89-04863 


WATERSHEDS, 

G.  DeMuro,  R.  Keating,  and  A.  Janicki. 
IN:  Acid  Deposition  in  Maryland:  The  Status  of 
Knowledge  in   1987.  Maryland  Power  Plant  Re- 
search  Program    Report   No.    AD-88-1,    January 
1988.  p  81-105,  7  fig,  1  tab,  30  ref. 

Descriptors:  *Acid  rain,  *Path  of  pollutants,  Wa- 
tersheds, *Groundwater,  "Maryland,  *Soil  chemis- 
try, Neutralization,  Acidification,  Hydrogen  ion 
concentration. 

The  interaction  of  acid  precipitation  with  water- 
shed components  of  soil,  geologic  units,  and 
groundwater  was  thoroughly  evaluated.  Often  the 
components  of  the  watershed  can  provide  neutral- 
ization of  anthropogenic  acidic  inputs  and  thus 
minimize  the  adverse  effects  of  acid  precipitation 
on  watersheds.  In  general  the  following  conclu- 
sions can  be  drawn  about  the  ability  of  Maryland 
geologic  units  and  soils  to  buffer  acidity:  Bedrock 
systems  in  the  Piedmont  and  Appalachian  physio- 
graphic provinces  and  unconsolidated  sediments  of 
the  Coastal  Plain  Province  have  a  medium-to-low 
ability  to  neutralize  acidity;  and,  Maryland  soils  do 
not  possess  sufficient  capacity  to  neutralize  natural 
acidification  processes,  which  may  be  more  severe 
than  that  caused  by  acidic  deposition.  Land  man- 
agement practices,  however,  can  affect  the  ability 
of  a  soil  to  neutralize  acidic  inputs.  Soil  amend- 
ments such  as  limestone  and  activities  reducing  the 
contact  time  of  rainwater  with  soils  in  the  water- 
shed can  influence  the  response  of  surface  water  to 
acid  deposition.  Based  on  limited  data,  no  overall 
effect  of  acid  deposition  on  groundwater  quality 
has  been  observed.  A  study  of  the  Columbia  aqui- 
fer on  Maryland's  Eastern  Shore  indicated  that 
groundwater  used  as  drinking  water  was  not  af- 
fected by  acid  deposition.  Shallow  groundwater, 
however,  appeared  to  have  elevated  aluminum 
concentrations  and  depressed  pH.  (See  also  W89- 
04861)  (Lantz-PTT) 
W89-04864 


ACID  DEPOSITION  PRECURSOR  CONTROL 
TECHNOLOGIES, 

C.  McManus. 

IN:  Acid  Deposition  in  Maryland:  The  Status  of 
Knowledge  in  1987.  Maryland  Power  Plant  Re- 
^a„rnch  Pro8ram  Report  No.  AD-88-1,  January 
1988.  p  145-163,  1  fig,  9  tab,  17  ref. 

Descriptors:  *  Waste  disposal,  *  Maryland,  *  Water 
pollution  sources,  "Water  pollution  prevention, 
Water  quality  control,  *Acid  rain,  Air  pollution. 
Nitrates,  Nitrites,  Sulfates,  Combustion,  Ground- 
water protection,  Environmental  protection. 

Pre-combustion  control  technologies  encompass 
physical,  chemical,  and  biological  sulfur  removal 
processes.  Of  the  three,  physical  coal  cleaning  is  by 
ar  the  most  widely  used  process.  Combustion  con- 
trol technologies  include  burner  modifications,  flu- 


idized  bed  combustion  technology,  and  sorbent 
injection  into  burners.  NOx  emissions  are  limited 
by  reducing  the  flame  temperature  while  limestone 
is  used  to  control  S02  emissions.  Post-combustion 
control  technologies  include  wet  and  dry  flue  gas 
scrubbing  processes  for  S02  removal  and  ammo- 
nia-based processes  for  NOx  control.  Gasification 
combined  cycle  (GCC)  combines  production  of 
fuel  gas  from  controlled  coal  combustion  with  a 
combustion  turbine  and  a  steam  turbine  to  generate 
electricity.  In  1987,  Potomac  Electric  Power  Com- 
pany (PEPCO)  announced  plans  for  phase  licens- 
ing and  construction  of  two  375  MW  Gasification- 
Combined  Cycle  (GCC)  units,  each  composed  of 
two  125  MW  combustion  turbines,  a  125  MW 
combined  cycle  unit,  and  a  coal  gasifier.  Public 
hearings  began  in  September  1987.  Siting  studies, 
concept  design  work,  and  baseline  environmental 
monitoring  also  began  in  1987.  To  date,  no  utility 
wastes  (e.g.,  fly  ash,  scrubber  sludge)  have  been 
classified  as  hazardous.  Current  disposal  practices 
in  Maryland  are  guided  by  'best  engineering  prac- 
tice' and  the  goal  of  no  impact  to  groundwater. 
The  degree  of  control  and  type  of  equipment  re- 
quired will  be  dictated  by  maryland's  sharer  of  any 
federally-mandated  S02  or  NOx  emissions  reduc- 
tions and  the  nature  of  the  control  bill  enacted. 
Studies  of  two  emissions  reduction  scenarios  led  to 
control  strategies  using  a  mix  of  combustion  of 
lower  sulfur  fuel,  low-NOx  burners,  and  conven- 
tional wet  lime  or  limestone  scrubbers.  At  present 
the  conversion  of  coal-fired  utilities  to  low  sulfur 
coal  will  likely  provide  the  most  significant  reduc- 
tion in  S02  emissions.  (See  also  W89-04861) 
(Lantz-PTT) 
W89-04868 


FEDERAL  AND  STATE  INITIATIVES, 

For   primary   bibliographic   entry   see   Field    5G. 
W89-04871 


INTENSIVE  SURVEY  OF  THE  ILLINOIS 
RIVER  (ARKANSAS  AND  OKLAHOMA)  IN 
AUGUST  1985, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  2E 
W89-04872 


PESTICIDE  ASSESSMENT  GUIDELINES  SUB- 
DIVISION N,  CHEMISTRY:  ENVIRONMEN- 
TAL FATE.  SERIES  161-2  AND  161-3,  PHOTOL- 
YSIS STUDIES.  ADDENDUM  4  ON  DATA  RE- 
PORTING, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Pesticide  Programs. 
S.  M.  Creeger,  and  E.  B.  Conerly. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-159900. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
January  1988.  8p. 

Descriptors:  *Pesticides,  *Fate  of  pollutants, 
♦Standards,  ♦Photolysis,  Water  quality  control, 
Light  intensity,  Chemical  analysis,  Monitoring. 

The  Data  Reporting  Guideline  (DRG)  for  Photol- 
ysis Studies  in  Water  and  on  Soil,  Series  161-2  and 
161-3,  gives  guidance  to  pesticide  registrants  on 
the  format  for  their  study  report  so  that  the 
Agency  can  review  it  efficiently.  This  guidance 
clarifies  sections  in  the  existing  Pesticides  Assess- 
ment Guidelines,  Subdivision  N,  on  data  reporting. 
It  provides  an  outline  for  the  study  report  and 
describes  the  topics  which  should  be  addressed 
such  as  the  light  source  and  relationship  to  natural 
sunlight,  characteristics  of  the  soil  or  water  used, 
the  equipment,  experimental  design,  analytical 
method,  description  of  the  handling  and  analysis  of 
samples  and  provides  guidance  on  the  presentation 
of  the  results  of  the  study.  Data  submitters  can  use 
the  DRG  in  preparing  their  reports  for  submission 
to  EPA  to  meet  40  CFT  158  requirements  for  the 
registration  of  pesticides.  (Author's  abstract) 
W89-04874 


PESTICIDE  ASSESSMENT  GUIDELINES  SUB- 
DIVISION N,  CHEMISTRY:  ENVIRONMEN- 
TAL FATE.  SERIES  161-1,  HYDROLYSIS 
STUDIES  ADDENDUM  3  ON  DATA  REPORT- 
ING, 


Sources  Of  Pollution — Group  5B 

Environmental    Protection    Agency,    Washington, 

DC.  Office  of  Pesticide  Programs. 

S.  M.  Creeger,  and  F.  B.  Conerly. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-159892. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche 

January  1988.  8p. 

Descriptors:  *Pesticides,  *Fate  of  pollutants, 
♦Standards,  "Hydrolysis,  Water  quality  control, 
Chemical  analysis,  Monitoring,  Sample  prepara- 
tion. 

The  Data  Reporting  Guideline  (DRG)  for  Hydrol- 
ysis Studies,  Series  161-1,  gives  guidance  to  pesti- 
cide registrants  on  the  format  for  their  study  report 
so  that  the  agency  can  review  it  efficiently.  This 
guidance  clarifies  sections  in  the  existing  Pesticides 
Assessment  Guidelines.  Subdivision  N,  on  data  re- 
porting. It  provides  an  outline  for  the  study  report 
and  describes  the  topics  which  should  be  addressed 
such  as  sampling  intervals,  source  or  preparation  of 
buffers,  the  equipment  used,  method  of  steriliza- 
tion, pH  monitoring,  description  of  the  handling 
and  analysis  of  samples,  etc.  and  provides  guidance 
on  the  presentation  of  the  results  of  the  study.  Data 
submitters  can  use  the  DRG  in  preparing  their 
reports  for  submission  to  EPA  to  meet  40  CFR  158 
requirements  for  the  registration  of  pesticides.  (Au- 
thor's abstract) 
W89-04875 


INTEGRATED  APPROACH  TO  A  STUDY  OF 
CONTAMINANTS  AND  TOXICITY  IN 
MONROE  HARBOR  (RIVER  RAISIN),  MICHI- 
GAN, A  GREAT  LAKES  AREA  OF  CONCERN: 
SUMMARY  REPORT. 

Environmental  Research  Lab.-Duluth,  Grosse  He, 
MI.  Large  Lakes  Research  Station. 
For  primary  bibliographic  entry  see  Field  5A. 
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SPATIAL  AND  TEMPORAL  DISTRIBUTION 
OF  PRECIPITATION  CHEMISTRY  ACROSS 
MARYLAND  IN  1984.  VOLUME  1, 

Versar,  Inc.,  Columbia,  MD. 
C.  Maxwell,  and  S.  Mahn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-148929. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Maryland  Power  Plant  Research  Program  Report 
AD-87-10,  September  1987.  102p,  29  fig,  6  tab,  21 
ref,  3  append.  Contract  PR86-040-01. 

Descriptors:  *Acid  rain,  *Water  pollution  sources, 
♦Maryland,  *Air  pollution,  *Data  collections, 
♦Sulfates,  *Nitrates,  Ammonium,  Sodium,  Chlor- 
ides, Potassium,  Magnesium,  Hydrogen  ion  con- 
centration, Statistical  studies.  Spatial  distribution, 
Temporal  distribution. 

A  database  containing  precipitation  chemistry  data 
collected  by  multiple  monitoring  programs  in  and 
around  Maryland  for  1984  was  compiled.  The  data 
were  checked  for  quality  and  consistency.  Isopleth 
maps  were  constructed  showing  the  spatial  varia- 
tion in  the  precipitation  concentrations  and  deposi- 
tions of  hydrogen  ion,  sulfate,  nitrate,  ammonium, 
calcium,  sodium,  chloride,  potassium,  and  magnesi- 
um. In  addition,  isopleths  of  observed  precipitation 
amount  and  pH  were  prepared.  Temporal  and  re- 
gression analyses  were  also  completed.  For  each 
parameter,  the  concentration  pattern  was  very 
similar  to  its  deposition  pattern.  This  was  expected 
since  large  gradients  in  precipitation  amount  gener- 
ally were  observed  only  in  the  mountainous  re- 
gions; otherwise,  precipitation  amount  varied 
smoothly.  The  sulfate  concentration  and  deposition 
patterns  were  very  similar  to  the  nitrate  patterns, 
but  the  sulfate  patterns  exhibited  greater  temporal 
variability  and  nitrate  patterns  exhibited  greater 
spatial  variability.  Hydrogen  ion  concentration  and 
deposition  patterns  were  similar,  but  not  identical 
to  sulfate  concentration  and  deposition  patterns. 
The  patterns  suggest  the  occurrence  of  a  ridge  of 
high  sulfate  and  hydrogen  ion  concentrations  and 
depositions  extending  from  south-central  Pennsyl- 
vania, south  into  Maryland  along  the  western 
shore  of  the  Chesapeake  Bav.  (See  also  WS4- 
04890)  (Author's  abstract) 
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W89-04889 

SPATIAL   AND  TEMPORAL   DISTRIBUTION 

OF    PRECIPITATION    CHEMISTRY    ACROSS 

MARYLAND  IN  1984.  VOLUME  2, 

Versar,  Inc.,  Columbia,  MD. 

C.  Maxwell,  and  S.  Mahn. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-148937. 

Price  codes:  A 18  in  paper  copy,  A01  in  microfiche. 

Maryland  Power  Plant  Research  Program  Report 

No.   AD-87-10,   September    1987.   361p.   Contract 

PR86-040-01. 

Descriptors:  *Acid  rain,  'Water  pollution  sources, 
♦Air  pollution,  *Data  collections,  *Maryland, 
♦Spatial  distribution,  *Sulfates,  'Nitrates,  Ammo- 
nium, Sodium,  Chlorides,  Potassium,  Magnesium, 
Hydrogen  ion  concentration,  Statistical  studies, 
Temporal  distribution. 

A  database  containing  precipitation  chemistry  data 
collected  by  multiple  monitoring  programs  in  and 
around  Maryland  for  1984  was  compiled.  The  data 
were  checked  for  quality  and  consistency.  Isopleth 
maps  were  constructed  showing  the  spatial  varia- 
tion in  the  precipitation  concentrations  and  deposi- 
tions of  hydrogen  ion,  sulfate,  nitrate,  ammonium, 
calcium,  sodium,  chloride,  potassium,  and  magnesi- 
um. In  addition,  isopleths  of  observed  precipitation 
amount  and  pH  were  prepared.  Temporal  and  re- 
gression analyses  were  also  completed.  For  each 
parameter,  the  concentration  pattern  was  very 
similar  to  its  deposition  pattern.  This  was  expected 
since  large  gradients  in  precipitation  amount  gener- 
ally were  observed  only  in  the  mountainous  re- 
gions; otherwise,  precipitation  amount  varied 
smoothly.  Summary  statistics  and  seasonal  values 
for  total  precipitation,  average  concentrations,  pH, 
and  total  depositions  are  provided  in  the  appendi- 
ces in  this  volume.  (See  also  W89-04889)  (Lantz- 
PTT) 
W89-04890 

UPPER  GREAT  LAKES  CONNECTING  CHAN- 
NELS STUDY;  DETROIT  RIVER  SYSTEM 
MASS   BALANCE   (UGLCCS   ACTIVITIES   C.l 

AND  F.4). 

Environmental  Research  Lab.-Duluth,  Grosse  He, 

MI.  Large  Lakes  Research  Station. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-1 158514. 

Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 

Report    No.    EPA/600/3-88/003,    January    1988. 

182p,  42  fig,  67  tab,  24  ref,  5  append. 

Descriptors:  *Great  Lakes,  'Detroit  River,  'Moni- 
toring, 'Path  of  pollutants,  'Fate  of  pollutants, 
Suspended  solids,  Organic  carbon,  Water  quality, 
Chlorides,  Silicate,  Nickel,  Mercury,  Hexachloro- 
benzene,  Cadmium,  Iron,  Lead,  Zinc,  Heavy 
metals,  Regulations,  Chemical  analysis. 

A  study  of  water  quality  budgets  in  the  Lake  St. 
Clair  -  Detroit  River  system,  was  designated  Ac- 
tivities C.l  and  F.4  of  the  U.S.-Canadian  Upper 
Great  Lakes  Connecting  Channels  Study.  During 
April  21-29,  and  July  25-August  5,  1986,  profiles  of 
contaminants   and   other   chemical    factors   were 
measured  every  12  hours  across  transects  of  the 
upper  and  lower  Detroit  River.  Average  concen- 
trations of  the  same  parameters  were  also  deter- 
mined for  stations  near  the  mouths  of  four  main 
tributaries  during  this  period.  Parameters  included 
suspended   solids,    chloride,    silicate,    phosphorus, 
hardness,    organic   carbon,    iron,    lead,   cadmium, 
zinc,  copper,  nickel,  mercury,  hexachlorobenzene 
(HCB),  octachlorostyrene  (OCS)  and  PCB  con- 
geners. Concentrations  of  all  parameters  were  mul- 
tiplied by  river  and  tributary  flows  to  compute 
chemical  mass  loadings  into  and  out  of  the  Detroit 
River  system.  Mass  imbalances,  calculated  as  the 
difference  between  river  head  and  mouth  loadings, 
indicated  significant  gains  for  nearly  all  parameters 
within   a   given    water   mass  during   its    18   hour 
passage   through   the  system.   Tributary   loadings 
appeared  to  account  for  only  a  minor  part  of  the 
observed  gains  in  Detroit   River  loadings.  Other 
point  and  nonpoint  sources  are  being  evaluated  by 
UGLCCS  committees  as  potential  sources  of 
the  unexplained  loading.  Findings  will  be  used  to 


set  priorities  for  regulatory  actions  for  reducing 
contaminant  loads.  The  study  design,  involving 
spatial  and  temporal  composite  sampling  to  mini- 
mize cost,  appeared  to  provide  adequate  character- 
ization of  water  chemistry  and  loadings  It  also 
provided  sufficient  information  to  discern  mass 
loading  differences.  The  strategy  developed  here 
provides  a  framework  for  long  term  study  of  water 
quality  dynamics  in  the  Detroit  River,  and  may 
serve  as  a  model  for  similar  studies  of  other  con- 
necting channels.  (Author's  abstract) 
W89-04893 

MEASUREMENT  OF  VERTICAL  TURBULENT 
DISPERSION  AND  DIFFUSION  OF  OIL 
DROPLETS  AND  OILED  PARTICLES. 

Engineering  Hydraulics,  Inc.,  Redmond,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-159009. 
Price  codes:  A 18  in  paper  copy,  A01  in  microfiche. 
Report  No.  OCS  Study  MMS  87-111,  December 
1987.  501  p,  235  fig,  16  tab,  43  ref,  2  append. 
Department  of  the  Interior,  Minerals  Management 
Service  Contract  14-12  0001-30268.  Project  438- 
005. 

Descriptors:  'Path  of  pollutants,  'Oil  spills, 
'Mathematical  studies,  Suspended  solids,  Oil 
slicks,  Oil-water  interfaces,  Mathematical  equa- 
tions, Seawater,  Waves. 

This  study  is  part  of  a  research  program  to  develop 
mathematical  models  for  the  transport  of  spilt  oil 
and  the  interaction  of  oil  with  suspended  particu- 
late matter  (SPM)  in  the  sea.  Laboratory  experi- 
ments were  conducted  to  provide  the  mathemati- 
cal models  with  empirical  data  on  oil  dispersion 
and  oil-SPM  interaction.  Empirical  relations  and 
data  were  obtained  for  the  following  processes:  (a) 
break-up  of  surface  oil   films  into  droplets,   and 
intrusion  of  droplets  in  the  water  column,  due  to 
breaking  wave  effects;  (b)  break-up  of  submerged 
oil  parcels  (submerged  leak)  into  droplets  due  to 
turbulence  in  the  seawater;  and  (c)  interaction  be- 
tween  oil   droplets   and    SPM.   The   experiments 
were  performed  in  three  different  laboratory  facili- 
ties: (1)  a  grid  column  for  experiments  on  sub- 
merged oil  and  oil-SPM  interaction;  (2)  a  small- 
scale  wave  flume  for  extensive  series  of  experi- 
ments on  dispersion  of  surface  oil;  and  (3)  a  large- 
scale  wave  flume  to  relate  the  small-scale  results  to 
field    conditions.    The    oil-SPM    experiments   led 
mainly  to  qualitative  results  on  the  influence  of 
various  parameters  on  the  interaction  process.  The 
experiments  on  the  break-up  of  surface  oil  films 
due  to  breaking  waves  led  to  the  following  quanti- 
tative relations:  (a)  an  empirical  relation  for  the 
entrapment  Q,  as  a  function  of  the  breaking  wave 
energy,  film  thickness,  oil  type  and  temperature; 
(b)  a  droplet  size  distribution  as  a  function  of  these 
parameters;  and  (c)  intrusion  depth  related  to  wave 
height  and  bore  height.  The  experiments  on  sub- 
merged  oil  in  a  turbulent   ambience   resulted   in 
relations  for  the  droplet  size  distribution  in  depend- 
ence of  various  parameters.  The  empirical  relations 
can  be  used  in  mathematical  models  with  given 
hydrodynamic  conditions  and  breaking  wave  sta- 
tistics. (Author's  abstract) 
W89-04895 


ing  degradation,  interaction,  and  fate  of  organic 
wastes  disposed  in  deep  subsurface  reservoirs  via 
disposal  wells  Knowledge  of  the  ultimate  fate  of 
deep-well  disposed  wastes  is  important  because 
provisions  of  the  Resource  Conservation  and  Re- 
covery Act  (RCRA)  require  that  by  August  1988, 
the  EPA  must  show  that  the  disposal  of  specified 
wastes  by  deep-well  injection  is  safe  to  human 
health  and  the  environment,  or  the  practice  must 
be  stopped.  The  National  Institute  for  Petroleum 
and  Energy  Research  (NIPER)  developed  this 
protocol  primarily  by  transferring  some  of  its  ex- 
pertise and  knowledge  of  laboratory  protocol  rele- 
vant to  improved  recovery  of  petroleum.  This 
study  was  designed  to  investigate  the  adsorption 
properties  of  a  specific  reservoir  rock  which  is 
representative  of  porous  sedimentary  geologic  for- 
mations used  as  repositories  for  hazardous  organic 
wastes.  Phenol  is  the  principal  hazardous  waste 
product  that  has  been  injected  into  the  Frio  forma- 
tion; therefore,  a  decision  was  made  to  use  phenol 
and  sedimentary  rock  from  the  Frio  formation  for 
a  series  of  laboratory  experiments  to  demonstrate 
the  protocol.  The  protocol  can  be  used  to  evaluate 
mobility,  adsorption,  and  degradation  of  an  organ- 
ic hazardous  waste  under  simulated  subsurface  res- 
ervoir conditions.  (Lantz-PTT) 
W 89-04897 


LABORATORY  PROTOCOL  FOR  DETERMIN- 
ING FATE  OF  WASTE  DISPOSED  IN  DEEP 
WELLS, 

National  Inst,  for  Petroleum  and  Energy  Research, 

Bartlesville,  OK. 

A.  G.  Collins,  and  M.  E.  Crocker. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-166061. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report   No.   EPA/600/8-88/008,   February    1988. 

63p,  9  fig,  9  tab,  22  ref,  5  append.  EPA  Contract 

DW89931947. 

Descriptors:  'Underground  waste  disposal,  'Haz- 
ardous wastes,  'Injection  wells,  'Fate  of  pollut- 
ants, 'Waste  disposal,  'Deep  wells,  Adsorption, 
Degradation,  Organic  compounds,  Injection  wells, 
Hazardous  wastes. 

The  objective  of  this  research  investigation  was  to 
develop  a  laboratory  protocol  for  use  in  determin- 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT. 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  KENDRICK  RECLA- 
MATION PROJECT  AREA,  WYOMING,  1986- 
87, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04899 


SEDIMENTATION  AND  WATER  QUALITY  IN 
THE  WEST  BRANCH  SHADE  RIVER  BASIN, 
OHIO,  1983-85, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

C.  J.  Oblinger  Childress,  and  R.  L.  Jones. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4262, 
1988.  56p,  8  fig,  7  tab,  21  ref. 

Descriptors:  'Coal  mine  effects,  'Water  pollution 
sources,  'Sedimentation,  'Water  quality,  'Ohio, 
Coal  mining,  Acid  mine  drainage,  Land  reclama- 
tion, Suspended  sediments,  Sediment  load,  Sedi- 
ment concentration,  Runoff,  Streamflow,  Water 
sampling,  Hydrologic  data  collections,  River 
basins. 

Loss  of  channel  conveyance  from  deposition  of 
sediment  from  abandoned  surface  mines  in  the 
West  Branch  Shade  River  basin  has  resulted  in 
frequent  flooding.  In  addition,  water  quality  in  the 
West  Branch  Shade  River  and  some  of  its  tributar- 
ies is  typical  of  streams  affected  by  acid  mine 
drainage.  About  938  acres  were  surface  mined  and 
abandoned  in  West  Branch  Shade  River  basin.  By 
the  end  of  the  1984,  about  450  acres  were  re- 
claimed. The  purpose  of  this  study  was  to  measure 
the  effects  of  abandoned  surface  mines  and  their 
reclamation  on  suspended-sediment  load,  channel 
cross-section  profile,  and  water  quality  of  West 
Branch  Shade  River.  Daily  suspended-sediment 
samples  were  collected  and  continuous  streamflow 
data  were  recorded  at  two  locations  in  West 
Branch  Shade  River  basin  and  one  location  in  the 
unmined.  East  Branch  Shade  River  basin.  Stream- 
channel  cross  sections  were  surveyed  at  least  twice 
per  year  at  10  locations.  Annual  suspended-sedi- 
ment concentration,  in  tons  per  acre  foot,  in  West 
Branch  Shade  River  near  Harrisonville,  which  was 
100  percent  reclaimed  by  the  end  of  1984,  de- 
creased from  8.6  in  1984  water  year  to  0.15  in  1985 
water  year.  Channel  profiles,  surveyed  at  each  of 
the  10  cross  sections,  indicated  scouring  at  two 
locations  and  filling  at  one  location.  West  Branch 
Shade  River  near  Harrisonville  was  scouring, 
whereas  West  Branch  Shade  River  near  Bur- 
lingham  was  filling.  The  quality  of  West  Branch 
Shade  River  was  characteristic  of  streams  draining 
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abandoned  at  improperly  reclaimed  surface  mines 
in  southeastern  Ohio.  Median  alkalinity  was  less 
than  25  mg/L  (milligrams  per  liter)  as  CaC03  at 
the  three  mined  sites.  Median  sulfate  concentration 
was  44  mg/L  at  the  unmined  sites  compared  to  128 
mg/L  at  the  mined  sites.  Both  sulfate  and  manga- 
nese are  indicators  of  the  presence  of  acid  mine 
drainage.  The  greatest  change  in  water  quality 
during  the  study  period  was  observed  in  West 
Branch  Shade  River  near  Harrisonville,  above 
which  all  abandoned  mine  lands  were  reclaimed. 
The  pH  at  that  site  increased  to  neutral  by  the  end 
of  the  study.  In  addition,  alkalinity  concentration 
increased,  and  acidity  concentration  decreased. 
(Author's  abstract) 
W89-04901 


QUALITY-ASSURANCE  RESULTS  FOR  FIELD 
PH  AND  SPECIFIC-CONDUCTANCE  MEAS- 
UREMENTS, AND  FOR  LABORATORY  ANAL- 
YSIS, NATIONAL  ATMOSPHERIC  DEPOSI- 
TION PROGRAM  AND  NATIONAL  TRENDS 
NETWORK -JANUARY  1980-SEPTEMBER 

1984, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04920 


PROGRAMMERS  MANUAL  FOR  A  ONE-DI- 
MENSIONAL LAGRANGIAN  TRANSPORT 
MODEL, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04923 


USERS  MANUAL  FOR  A  ONE-DIMENSIONAL 
LAGRANGIAN  TRANSPORT  MODEL, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04924 


WATER  QUALITY  IN  THE  LOWER  PUYAL- 
LUP  RIVER  VALLEY  AND  ADJACENT  UP- 
LANDS, PIERCE  COUNTY,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

J.  C.  Ebbert,  G.  C.  Bortleson,  L.  A.  Fuste,  and  E. 
A.  Prych. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  86-4154 
1987.  199p,  31  fig,  24  tab,  34  ref,  1  plate  in  pocket. 

Descriptors:  "Water  resources  data,  "Groundwater 
resources,  "Surface  water,  "Water  pollution 
sources,  "Data  collections,  "Wastewater  pollution, 
"Puyallup  River,  Groundwater  pollution,  Iron, 
Manganese,  Alluvial  aquifers,  Organic  compounds, 
Sediments,  Fluvial  sediments,  Trace  elements,  Ar- 
senic, Lead,  Zinc,  Urban  runoff,  Suspended  sedi- 
ments, Dissolved  oxygen. 

The  quality  of  most  ground  and  surface  water 
within  and  adjacent  to  the  lower  Puyallup  River 
valley  is  suitable  for  most  typical  uses;  however, 
some  degradation  of  shallow  groundwater  quality 
has  occurred.  High  concentrations  of  iron  and 
manganese  were  found  in  groundwater,  sampled  at 
depths  of  <  40  ft,  from  wells  tapping  alluvial 
aquifers  and  in  a  few  wells  tapping  deeper  aquifers. 
Volatile  and  acid-  and  base/neutral-extractable  or- 
ganic compounds  were  not  detected  in  either  shal- 
low or  deep  groundwater  samples.  The  quality  of 
shallow  groundwater  was  generally  poorer  than 
that  of  deep  water.  Deep  ground  water  (wells  set 
below  100  ft)  appears  suitable  as  a  supplementary 
water  supply  for  fish-hatchery  needs.  Some  degra- 
dation of  water  quality,  was  observed  downstream 
from  river  mile  1.7  where  a  municipal  wastewater- 
treatment  plant  discharges  into  the  river.  In  the 
Puyallup  River,  the  highest  concentrations  of  most 
trace  elements  were  found  in  bed  sediments  col- 
lected downstream  from  river  mile  1.7.  Median 
concentrations  of  arsenic,  lead,  and  zinc  were 
higher  in  bed  sediments  from  small  streams  com- 
pared with  those  from  the  Puyallup  River,  possibly 


because  the  small  stream  drainages,  which  are 
almost  entirely  within  developed  areas,  receive 
more  urban  runoff  as  a  percentage  of  total  flow. 
Total-recoverable  trace-element  concentrations  ex- 
ceeded water-quality  criteria  for  acute  toxicity  in 
the  Puyallup  River  and  in  some  of  the  small 
streams.  In  most  cases,  high  concentrations  of 
total-recoverable  trace  elements  occurred  when 
suspended-sediment  concentrations  were  high. 
Temperatures  in  all  streams  except  Wapato  Creek 
and  Fife  Dutch  were  within  limits  (18  C)  for 
Washington  State  class  A  water.  Minimum  dis- 
solved oxygen  concentrations  were  relatively  low 
at  5.6  and  2.0  mg/L,  respectively,  for  Wapato 
Creek  and  Fife  Dutch.  The  poorest  surface-water 
quality,  which  can  be  characterized  as  generally 
unsuitable  for  fish,  was  in  Fife  Dutch,  a  manmade 
channel  and  therefore  uncharacteristic  of  other 
small  streams.  (Author's  abstract) 
W89-04930 


DESCRIPTION  OF  THE  HYDROLOGIC 
SYSTEM  AND  THE  EFFECTS  OF  COAL 
MINING  ON  WATER  QUALITY  IN  THE  EAST 
FORK  LITTLE  CHARITON  RIVER  AND  THE 
ALLUVIAL  AQUIFER  BETWEEN  MACON 
AND  HUNSTVILLE,  NORTH-CENTRAL  MIS- 
SOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

D.  C.  Hall. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4160. 
1986.  66p,  4  tab,  14  ref. 

Descriptors:  "Coal  mine  effects,  "Acid  mine  drain- 
age, "Coal  mining,  "Strip  mines,  "Water  pollution 
sources,  "Groundwater  pollution,  Alluvial 
aquifers,  Sulfates,  Dissolved  solids,  Mine  wastes. 

The  quality  of  surface  and  groundwater  has  been 
affected  by  abandoned  strip  mines  and  by  aban- 
doned underground  mines  in  a  1 10-sq  mi  subbasin 
of  the  East  Fork  Little  Chariton  River.  More  than 
14%  of  the  area  was  strip  mined  for  coal  before 
1979.  The  hydrologic  system  in  the  area  was  inves- 
tigated and  the  effects  of  coal  mining  on  quality  of 
water  in  the  river  and  alluvial  aquifer  were  ana- 
lyzed, with  major  emphasis  on  defining  strip- 
mining  effects.  The  groundwater  gradient  was 
from  glacial  drift  or  coal  spring  to  alluvium  to  the 
East  Fork  Little  Chariton  River,  and  was  greatest 
in  spring  and  least  in  fall.  Seepage  from  alluvium  to 
the  East  Fork  Little  Chariton  River  occurs 
throughout  the  year,  except  during  drought  condi- 
tions when  the  only  river  flow  is  water  released 
from  Long  Branch  Lake.  In  the  East  Fork  Little 
Chariton  River  median  dissolved-solids  concentra- 
tions increased  from  153  mg/L  near  Macon  to  630 
mg/L  near  Huntsville  and  median  sulfate  concen- 
trations increased  from  36  mg/L  near  Macon  to 
360  mg/L  near  Huntsville.  The  median  dissolved- 
solids  concentration  in  water  from  the  alluvium 
increased  from  408  mg/L  upstream  from  the  strip 
mines  to  641  mg/L  near  the  mines  and  median 
dissolved-sulfate  concentration  increased  from  140 
to  350  mg/L.  The  sulfate-to-chloride  ratio,  used  as 
the  most  sensitive  indicator  of  strip-mining  effects, 
increased  markedly  downstream  in  the  East  Fork 
Little  Chariton  River  and  nearby  Middle  Fork 
Little  Chariton  River,  which  also  is  affected  by 
strip  mining.  There  were  no  significant  increases  in 
sulfate-to-chloride  ratio  and  dissolved-solids  con- 
centrations in  comparable  nearby  subbasins  of  the 
Grand,  Thompson,  and  Chariton  Rivers  where 
there  was  no  mining.  (Author's  abstract) 
W89-04934 


EFFECTS  OF  LAND  USE  ON  GROUND- 
WATER QUALITY  IN  CENTRAL  FLORIDA- 
PRELIMINARY  RESULTS:  U.S.  GEOLOGICAL 
SURVEY  TOXIC  WASTE-GROUND-WATER 
CONTAMINATION  PROGRAM, 
Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
A.  T.  Rutledge. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4163. 
1987.  49p,  13  fig,  16  tab,  29  ref. 


Sources  Of  Pollution — Group  5B 

Descriptors:  "Water  pollution  sources,  "Ground- 
water pollution,  "Storm  runoff,  "Pesticides,  "Phos- 
phate mining,  "Florida,  Aquifers,  Storm  water, 
Agricultural  chemicals,  Citrus  fruits,  Urban  areas, 
Drainage  wells,  Organic  compounds,  Arsenic,  Se- 
lenium, Mercury,  Lead,  Chromium,  Cadmium. 

Groundwater  is  the  principal  source  of  drinking 
water  in  central  Florida.  The  most  important  hy- 
drogeologic  unit  is  the  Floridan  aquifer  system, 
consisting  of  fractured  limestone  and  dolomite 
limestone.  Activities  of  man  in  areas  of  recharge  to 
the  Floridian  aquifer  system  that  may  be  affecting 
groundwater  quality  include:  (1)  the  use  of  drain- 
age wells  for  stormwater  disposal  in  urban  areas, 
(2)  the  use  of  pesticides  and  fertilizers  in  citrus 
groves,  and  (3)  the  mining  and  processing  of  phos- 
phate ore  in  mining  areas.  Preliminary  findings 
about  the  impacts  of  these  land  uses  on  ground- 
water quality  by  comparison  with  a  fourth  land  use 
representing  the  absence  of  human  activity  in  an- 
other area  of  recharge  are  presented.  Drainage 
wells  convey  excess  urban  stormwater  directly  to 
the  Upper  Floridian  aquifer.  The  volatile  organic 
compounds  are  the  most  common  contaminants  in 
ground  water.  Trace  elements  such  as  chromium 
and  lead  are  entering  the  aquifer  but  their  move- 
ment is  apparently  attenuated  by  precipitation  re- 
actions associated  with  high  pH  or  by  cation- 
exchange  reactions.  Among  the  trace  elements  and 
organic  chemicals,  most  ground-water  contamina- 
tion in  citrus  production  areas  is  caused  by  pesti- 
cides, which  include  the  organic  compounds  sima- 
zine,  ametryne,  chlordane,  DDE,  bromacil,  aldi- 
carb,  EDB,  trifluralin,  and  diazinon,  and  the  trace 
elements  zinc  and  copper;  other  contaminants  in- 
clude benzene,  toluene,  napthalene,  and  indene 
compounds.  In  the  phosphate  mining  area,  con- 
stituents of  concern  are  arsenic,  selenium,  and  mer- 
cury, and  secondarily  lead,  chromium,  cadmium, 
and  others.  Organic  compounds  such  as  fluorene, 
naphthalene,  di-n-butyl  phthalate,  alkylated  ben- 
zenes and  naphthalenes,  and  indene  compounds 
also  are  entering  groundwater.  (Author's  abstract) 
W89-04936 


GEOHYDROLOGIC  RECONNAISSANCE  OF  A 
GROUND-WATER  CONTAMINATION  PROB- 
LEM IN  THE  ARGONNE  ROAD  AREA  NEAR 
SPOKANE,  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
N.  P.  Dion. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4173. 
1987.  37p,  9  fig,  5  tab,  24  ref,  append. 

Descriptors:  "Water  pollution  sources,  "Chlorinat- 
ed hydrocarbons,  "Path  of  pollutants,  "Ground- 
water pollution,  Groundwater  movement,  "Spo- 
kane Aquifer,  Sludge  disposal,  Septic  systems, 
Plumes,  Domestic  water,  Wells,  Aquifers,  Organic 
solvents. 

Three  domestic  wells  that  withdraw  groundwater 
from  an  alluvium-filled  trough  cut  into  granite 
were  found  to  be  contaminated  with  the  organic 
solvents  tetrachloroethene,  trichloroethene,  1,1,1- 
trichloroethane,  and  1,2-trans-dichloroethene.  The 
suspected  source  of  contamination  is  a  nearby 
septic-tank  sludge  disposal  area.  There  is  concern 
that  the  affected  aquifer  is  tributary  to  the  Spokane 
aquifer,  which  has  been  accorded  'sole  source' 
status  by  the  U.S.  Environmental  Protection 
Agency.  Preliminary  estimates  suggest  that 
groundwater  in  the  area  is  moving  toward  the 
Spokane  aquifer  and  that  the  transit  time  may 
range  from  2.5  to  25  years.  Because  of  longitudinal 
dispersion,  however,  the  plume  of  contaminants 
may  move  at  a  faster  rate  than  the  ambient  ground- 
water and  may  arrive  at  given  destinations  more 
quickly  than  calculated  above.  A  literature  search 
has  indicated  that  the  dissolved  solute  phase  of  the 
contaminants  will  not  be  significantly  affected  by 
sorption,  volatilization,  chemical  activity,  or  biode- 
gradation.  Because  of  the  preliminary  nature  of  the 
investigation,  many  questions  relating  to  the  extent 
of  contamination  remain  unanswered.  A  list  of 
suggested  additional  studies  to  answer  those  ques- 
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lions  and  to  refine  and  confirm  the  findings  of  this 
investigation  is  presented.  (Author's  abstract) 
W89-04943 


RECONNAISSANCE  OF  HYDROLOGY,  LAND 
USE,  GROUND-WATER  CHEMISTRY,  AND 
EFFECTS  OF  LAND  USE  ON  GROUND- 
WATER CHEMISTRY  IN  THE  ALBUQUER- 
QUE-BELEN  BASIN,  NEW  MEXICO, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
S.  K  Anderholm. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4174. 
1987.  37p,  13  fig,  1  tab,  31  ref,  1  plate  in  pocket. 

Descriptors:  *Water  pollution  sources,  ♦Ground- 
water pollution,  "Land  use,  *Water  chemistry, 
*New  Mexico,  Groundwater  recharge,  Grazing, 
Cattle,  Iron,  Waste  disposal,  Effluents. 

In  1984,  the  U.S.  Geological  Survey  began  region- 
al assessments  of  groundwater  contamination  in  14 
areas,  one  of  which  was  the  Albuquerque-Belen 
basin.    Groundwater   recharge   occurs   along   the 
basin  margins.  Groundwater  discharge  occurs  as 
evapotranspiration    in    the    Rio    Grande    valley, 
pumpage,  and  groundwater  flow  to  the  Socorro 
basin.  Open-space  land  use,  which  primarily  is  used 
for  grazing  livestock,  occupies  the  majority  of  the 
basin.  In  the  Rio  Grande  valley,  agricultural  and 
residential  land  uses  are  predominant;  in  the  area 
near  Albuquerque,  the  land  also  is  used  for  com- 
mercial, institutional,  and  industrial  purposes.  The 
Albuquerque-Belen  basin  was  divided  into  seven 
zones   on   the   basis   of  water   chemistry.   These 
water-chemistry    zones   indicate    that    large   vari- 
ations in  water  chemistry  exist  in  the  basin  as  the 
result  of  natural  processes.   Groundwater  in  the 
majority   of  the   Albuquerque-Belen   basin   has   a 
relatively  low  susceptibility  to  contamination  be- 
cause the  depth  to  water  is  >   100  ft  and  there  is 
virtually  no  natural  mechanism  for  recharge  to  the 
groundwater   system.    Groundwater    in    the    Rio 
Grande  valley  has  a  relatively  high  susceptibility 
to  contamination  because  the  depth  to  water  is 
generally   <   30  ft  and  there  are  many  types  of 
recharge  to  the  groundwater  system.  Changes  in 
land  use  may  cause  changes  in  the  chemical  com- 
position of  recharge  to  the  groundwater  system. 
The  relatively  large  concentrations  of  dissolved 
iron  in  the  Rio  Grande  valley  near  Albuquerque 
may  result  from  the  change  from  agricultural  land 
use  to  residential  land  use.  Recharge  associated 
with  agricultural   land   use  is  relatively   oxidized 
because  the  water  is  in  equilibrium  with  the  atmos- 
phere, whereas  recharge  associated  with  residential 
land  use  (onsite  waste-disposal  effluent)  is  relative- 
ly reduced  and  has  larger  concentrations  of  organ- 
ic carbon,  biological  oxygen  demand,  and  chemical 
oxygen   demand.   The   constituents   in   the  onsite 
waste-disposal  effluent  could  cause  reducing  condi- 
tions in  the  aquifer  and  the  subsequent  dissolution 
of  iron  and  manganese  oxides.  Trace  metals  ad- 
sorbed to  these  iron  and  manganese  oxides  could 
be  remobilized  in  groundwater  after  dissolution  of 
the  oxides.  (Author's  abstract) 
W89-04944 


SHALLOW    GROUND-WATER   CONDITIONS, 
TOM  GREEN  COUNTY,  TEXAS, 

Massachusetts  Inst,  of  Tech.,  Cambridge-  Micro- 
systems Technology  Labs. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04947 


LONG-TERM  WATER-QUALITY  CHARAC- 
TERISTICS OF  CHARLOTTE  HARBOR,  FLOR- 
IDA, 

Geological   Survey,  Tallahassee,   FL.   Water   Re- 
sources Div. 
T.  H.  Fraser 

Available  from  Books  and  Open  File  Report  Sec- 
SGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water    Resources    Investigations    Report    86-4180, 
1986.  43p,  20  fig,  15  tab.  15  ref. 

Descriptors:  "Charlotte  Harbor,  'Water  pollution 
sources,       'Harbors,       'Pollutant       identlfii   Ition, 


♦Water  quality,  'Florida,  Seasonal  variation.  Onh- 
ophosphalcs.  Dissolved  oxygen,  Nitrogen  com- 
pounds. 

Water-quality  data  for  nine  constituents  collected 
from  January  1976  through  March  1984  in  upper 
Charlotte  Harbor  were  examined  for  evidence  of 
trend  (change)  with  time.  Average  seasonal  pat- 
terns and  moving  averages  were  described  to  aid 
initial  descriptions  of  variation.  Multilinear  regres- 
sion models  were  developed  using  independent 
variables  that  are  known  to  or  that  may  affect 
variation  of  constituent.  A  nonparametnc  analysis 
(Seasonal  Kendall  test)  was  used  as  a  different 
approach  to  determine  trends.  These  results  were 
generally  consistent  with  the  parametric  analyses. 
Evidence  suggested  an  increasing  trend  for  tem- 
perature and  orthophosphate  and  a  decreasing 
trend  for  near-surface  dissolved  oxygen.  The  tem- 
perature trend  was  related  to  low  winter  tempera- 
tures early  in  the  period.  The  orthophosphate 
trend  was  related  to  a  major  source,  the  Peace 
River.  The  source  of  the  dissolved  oxygen  trend 
was  not  identified,  but  a  relation  with  primary 
producers  (phytoplankton)  was  likely.  Evidence  of 
a  trend  was  not  found  for  total  phosphate,  reactive 
silica,  and  organic  nitrogen.  Trend  analysis  for 
chloride  appeared  complicated  by  strong  serial 
correlation,  and  the  tentative  conclusion  was  that 
no  trend  occurred.  Nitrate  plus  nitrite  and  ammo- 
nia data  contained  too  many  values  that  were  less 
than  detection  limits,  and  trend  analysis  could  not 
be  made.  (Author's  abstract) 
W89-04950 

ASSESSMENT  OF  GROUND-WATER  CON- 
TAMINATION AT  WURTSMITH  AIR  FORCE 
BASE,  MICHIGAN,  1982-85, 

Geological  Survey,  Lansing,  MI.  Water  Resources 
Div. 

T.  R.  Cummings,  and  F.  R.  Twenter. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations  Report   86-4188, 
1986.  llOp,  3  plates,  55  fig,  16  tab,  10  ref. 

Descriptors:  "Groundwater  pollution,  'Path  of 
pollutants,  "Chlorinated  hydrocarbons,  "Jet  fuel. 
"Michigan,  Benzene,  Cleanup,  Trichloroethylene, 
Dichloroethylene. 

Study  of  ground-water  contamination  at  Wurts- 
mith  Air  Force  Base,  Michigan,  defined  the  move- 
ment  and   distribution   of  volatile   organic   com- 
pounds in  the  glacial  sand  and  gravel  aquifer  at 
known  sites  of  contamination,  and  has  defined  new 
plumes  at  two  other  sites.  The  Arrow  Street  purge 
system,  installed  in  1982  to  remove  contaminants 
from  the  Building  43  plume,  has  lowered  concen- 
trations of  trichloroethylene  (TCE)  in  groundwat- 
er in  the  central  part  of  the  most  contaminated  area 
from  a  range  of  1,000  to  2,000  microg/L  to  about 
200  microg/L.  TCE  is  not  escaping  off-Base  from 
this  area.  In  the  southern  part  of  the  Base  a  plume 
containing  principally  TCE  and  dichloroethylene 
(DCE)  has  been  delineated  along  Mission  Drive. 
Maximum    concentrations    observed    were    3,290 
microg/L  of  TCE  and  1,480  microg/L  of  DCE. 
Hydrologically  suitable  sites  for  purge  wells  were 
identified  in  the  southern  part  of  the  plume  using  a 
new   ground-water   flow   model   of  the   Base.   A 
benzene  plume  near  the  bulk-fuel  storage  area  has 
shifted  to  a  more  northerly  direction  under  influ- 
ence of  the  Arrow  Street  purge  system.  Sites  ini- 
tially  identified   for   purging   the   benzene   plume 
have  been  repositioned  because  of  the  change  in 
contaminant  movement.  JP-4  fuel  was  found  to  be 
accumulating  in  wells  near  the  bulk-fuel  storage 
area,  largely  in  response  to  seasonal  fluctuations  in 
the  water-table.  It  is  thought  to  originate  from  a 
spill  that  occurred  several  years  ago.  In  general, 
concentrations  found  in  water  do  not  differ  greatly 
from  those  observed  in  1981.  Since  1981,  concen- 
trations of  TCE  have  decreased  significantly  in  the 
Alert  Apron  plume.  Near  the  origin  of  the  plume, 
the   concentration   of  TCE   has   decreased    from 
1,000  microg/L  in  1980  to  50  microg/L  in  1984. 
Water  from  Van  Etten  Lake  near  the  termination 
of  the  plume  had  only  a  trace  of  TCE  at  one  site. 
Benzene  detected  in  water  from  well  AF2  seems  to 
originate  near  the  former  site  of  buried  fuel  tanks 
west  of  the  operational  apron.  During  periods  of 


normal  purge  pumping  along  Arrow  Street,  con- 
taminants are  drawn   toward   water-supply   wells 
AF2,  AF4,  and  AF5.  (Author's  abstract) 
W89-04953 


CHEMICAL  EFFECTS  Ol  HIGHWAY 
RUNOFF  ON  THE  SI  RFICIAL  AQUIH  I' 
BROWARD  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee.  FL.  Water  Re- 
sources Div. 

B.  Howie,  and  B.  G.  Waller. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4200, 
1986.  41p,  4  fig,  9  tab,  16  ref. 

Descriptors:  "Highway  runoff,  "Water  pollution 
sources,  "Storm  runoff,  "Unconfined  aquifers. 
"Path  of  pollutants,  "Trace  Metals,  Swales,  Iron. 
Lead,  Zinc,  Nitrogen,  Phosphorus,  Calcium  car- 
bonate, Florida. 

In  many   areas  of  Broward  County,  swales  are 
commonly  designed  to  accept  stormwater  runoff 
from  highways.  Two  sites  adjacent  to  heavily  trav- 
eled highways  were  studied  to  determine  if  storm- 
water  percolating  through  unsaturated  sand  under- 
lying the  swales  may  affect  the  quality  of  water  in 
the  Biscayne  aquifer.  Concentrations  of  selected 
chemicals  common  in  highway  runoff  were  meas- 
ured in  swale  stormwater,  in  the  unsaturated-zone 
percolate,  and  in  the  surficial  aquifer  during   12 
storms,  May  through  November  1983.  Analyses  of 
the  unsaturated  lithologic  material  at  the  two  sites 
and  one  control  site  were  also  made  to  indicate  the 
extent  of  vertical  attenuation  of  selected  chemical 
constituents.  Results  of  trace  metal  nutrient  analy- 
ses indicated  that  there  is  no  obvious  water-quality 
effect  on  the  surficial  aquifer  caused  by  highway 
runoff.  In  general,  the  data  collected  for  dissolved 
trace    metals    indicated    slight    concentrations    in 
stormwater  samples  with  subsurface  water  samples 
usually     indicating     decreases     in     concentration 
below  about  0.5  to  1  ft  of  unsaturated  material.  For 
most   trace  metals,   the  apparent  decreases  with 
depth  were  statistically  significant  based  on  non- 
parametric  analysis  of  variance.  Concentrations  of 
dissolved  nitrogen  and  phosphorus,  however,  were 
somewhat  homogeneous  and  were  not  inferred  to 
be  significantly  different  with  depth.  Water  hard- 
ness as  calcium  carbonate  at  both  sites  indicated  a 
significant  difference  with  depth  because  of  calci- 
um carbonate  solution,  but  the  effect  of  percolate 
hardness  on  the  shallow  groundwater  was  negligi- 
ble because  of  regional  mixing.  The  analyses  of 
lithologic  material  at  the  two  test  sites  indicated 
significant  near-surface  accumulation  of  some  trace 
elements.  For  example,  in  the  first  foot  below  land 
surface,  concentrations  of  iron,  lead,  and  zinc  were 
detected  in  the  1  to  7  mg/kg  range,  with  concen- 
trations decreasing  sharply  at  lower  depths.  This 
near-surface  accumulation  was  not  indicated  in  the 
lithologic  material  at  the  control  site.  (Author's 
abstract) 
W 89-04962 


WATER  QUALITY  OF  THE  MALHEUR  LAKE 
SYSTEM  AND  MALHEUR  RIVER,  AND  SIMU- 
LATED WATER-QUALITY  EFFECTS  OF 
ROUTING  MALHEUR  LAKE  WATER  INTO 
MALHEUR  RIVER,  OREGON,  1984-85, 
Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

L.  A.  Fuste,  and  S.  W.  McKenzie. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425.  Denver,  CO  80225.  USGS 
Water   Resources   Investigations  Report   86-4202, 
1987.  74p,  29  fig,  25  tab,  22  ref. 

Descriptors:  "Oregon,  "Malheur  River,  "Water 
pollution  sources,  "Water  quality,  "Storm  runoff. 
"Simulation  analysis,  "Irrigation  effects,  'Salinity, 
Thermal  springs,  Seasonal  variation.  Arsenic, 
Boron.  Rivers,  Lakes. 

Above  average  precipitation  and  runoff  between 
1980  and  1985  have  raised  the  water-surface  eleva- 
tion of  Harney,  Mud,  and  Malheur  Lakes  in  easi- 
ern  Oregon  to  the  highest  levels  recorded  and  have 
caused  mixing  and  interflow  of  water  among  the 


126 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


three  lakes.  A  50%  increase  in  specific  conduct- 
ance throughout  Malheur  Lake  from  1984  to  1985 
resulted  from  an  increase  in  sodium  and  chloride 
concentrations,  probably  caused  by  the  flow  of 
saline  water  from  Harvey  Lake  and  dissolution  of 
evaporites  in  flooded  areas  around  it.  Arsenic  and 
boron  concentrations  increased  during  the  two 
years.  Algal  productivity  was  highest  towards  the 
center  of  Malheur  Lake.  Concentrations  of  major 
ions  in  the  Malheur  River  during  the  1985  irriga- 
tion season  were  dilute  in  upstream  reaches  be- 
cause of  flow  releases  from  reservoirs;  increasing 
in  a  downstream  direction  because  of  irrigation- 
return  flow.  Concentrations  also  increased  with 
time  during  irrigation  season,  with  the  highest  con- 
centrations occurring  in  October  after  most  diver- 
sions for  irrigation  were  discontinued.  Mass-bal- 
ance equations  were  used  to  simulate  mixing  of 
Malheur  Lake  with  Malheur  River  water  to  esti- 
mate the  water  quality  that  would  occur  at  differ- 
ent points  along  Malheur  River.  Simulations  of 
sodium  and  chloride  concentrations  and  specific 
conductance  values  based  on  August  river-flows 
during  irrigation  season,  show  a  gradual  increase 
from  the  headwaters  downstream  to  Hope  and 
greater  increases  downstream  of  Hope.  After  irri- 
gation ceases,  the  simulated  water  quality  becomes 
uniform  throughout  the  river,  because  proposed 
lake  flows  are  then  the  principal  source  of  Malheur 
River  flows.  Arsenic  and  boron  concentrations 
increase  much  more  than  expected  between 
Namorf  and  Little  Valley;  thermal  springs  could 
be  the  source  of  arsenic  and  boron  in  this  reach. 
Groundwater  coming  in  contact  with  arsenic  rich 
soils  may  also  contribute  to  the  elevated  arsenic 
levels  found  in  the  river.  At  the  end  of  the  irriga- 
tion season,  arsenic  concentrations  were  measured 
at  85  microg/L  in  this  12-14  mi  reach.  Increasing 
inflows  from  Malheur  Lake  Should  reduce  arsenic 
levels  between  Namorf  and  the  mouth,  especially 
after  irrigation  ceases.  (Author's  abstract) 
W89-04963 


STREAMFLOW  AND  WATER  QUALITY  OF 
THE  GRAND  CALUMET  RIVER,  LAKE 
COUNTY,  INDIANA,  AND  COOK  COUNTY,  IL- 
LINOIS, OCTOBER  1984, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

C.  G.  Crawford,  and  D.  J.  Wangsness. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations   Report   86-4208, 
1987.  137p,  65  fig,  15  tab,  25  ref. 

Descriptors:  *Water  pollution  sources,  *Illinois, 
'Indiana,  *Grand  Calumet  River,  "Chemical 
wastewater,  *Water  quality,  "Industrial  wastes, 
"Municipal  wastes,  Effluents,  Pollutant  identifica- 
tion, Biochemical  oxygen  demand,  Dissolved 
solids,  Dissolved  oxygen,  Suspended  solids.  Am- 
monia, Nitrates,  Nitrites,  Phosphorus,  Chlorides, 
Cyanide,  Fluorides,  Mercury. 

A  diel  (24-hour)  water-quality  survey  was  done  to 
investigate  the  sources  of  dry-weather  waste  inputs 
attributable  to  other  than  permitted  point-source 
effluent  and  to  evaluate  the  waste-load  assimilative 
capacity  of  the  Grand  Calumet  River,  Lake 
County,  Indiana,  and  Cook  County,  Illinois,  in 
October  1984.  Flow  in  the  Grand  Calumet  River 
consists  almost  entirely  of  municipal  and  industrial 
effluents  which  comprised  more  than  90%  of  the 
500  cu  ft/sec  flow  observed  at  the  confluence  of 
the  East  Branch  Grand  Calumet  River  and  the 
Indiana  Harbor  Ship  Canal  during  the  study.  At 
the  time  of  the  study,  virtually  all  of  the  flow  in 
the  West  Branch  Grand  Calumet  River  was  munic- 
ipal effluent.  Diel  variations  in  streamflow  of  as 
much  as  300  cu  ft/sec  were  observed  in  the  East 
Branch  near  the  ship  canal.  The  diel  variation 
diminished  at  the  upstream  sampling  sites  in  the 
East  Branch.  In  the  West  Branch,  the  diel  variation 
in  flow  was  quite  drastic;  complete  reversals  of 
flow  were  observed  at  sampling  stations  near  the 
ship  canal.  Average  dissolved-oxygen  concentra- 
tions at  stations  in  the  East  Branch  ranged  from  5.7 
to  8.2  mg/L  and  at  stations  in  the  West  Branch 
from  0.8  to  6.6  mg/L.  Concentrations  of  dissolved 
solids,  suspended  solids,  biochemical-oxygen 
demand,  ammonia,  nitrite,  nitrate,  and  phosphorus 
were  substantially  higher  in  the  West  Branch  than 


in  the  East  Branch.  In  the  East  Branch,  only  the 
Indiana  Stream  Pollution  Control  Board  water- 
quality  standards  for  total  phosphorus  and  phenol 
were  exceeded.  In  the  West  Branch,  water-quality 
standards  for  total  ammonia,  chloride,  cyanide, 
dissolved  solids,  fluoride,  total  phosphorus,  mercu- 
ry, and  phenol  were  exceeded  and  dissolved 
oxygen  was  less  than  the  minimum  allowable. 
Three  areas  of  significant  differences  between  cu- 
mulative effluent  and  instream  chemical-mass  dis- 
charges were  identified  in  the  East  Branch  and  one 
in  the  West  Branch.  The  presence  of  unidentified 
waste  inputs  in  the  East  Branch  were  indicated  by 
differences  in  the  chemical-mass  discharges  at 
three  sites.  Elevated  suspended  solids,  biochemical- 
oxygen  demand,  and  ammonia  chemical-mass  dis- 
charges at  Columbia  Avenue  indicated  the  pres- 
ence of  a  source  of  what  may  have  been  untreated 
sewage  to  the  West  Branch  during  the  survey. 
(Author's  abstract) 
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TRACE  ELEMENT  STUDIES  IN  A  REMOTE 
SCOTTISH  UPLAND  CATCHMENT:  I.  CHEMI- 
CAL COMPOSITION  OF  SNOW  AND 
MELTWATERS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

P.  W.  Abrahams,  M.  Tranter,  T.  D.  Davies,  I.  L. 

Blackwood,  and  S.  Landsberger. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  37, 

No.  3-4,  p  255-271,  February  1988.  2  fig,  9  tab,  56 

ref. 

Descriptors:  "Chemistry  of  precipitation,  "Acid 
rain,  "Acid  snow,  "Snow,  "Water  pollution 
sources,  "Trace  elements,  "Scotland,  "Snowmelt, 
Catchment  areas,  Snow  sampling,  Path  of  pollut- 
ants, Cadmium,  Manganese,  Runoff. 

Fresh  and  aged  within-pack  snow  samples  were 
collected  and  analyzed  for  6  trace  elements  during 
the  winters  of  1984  and  1985  at  a  remote  site 
located  within  the  Cairngorm  Mountains,  Scot- 
land. All  of  the  fresh  snow  samples  were  acidic 
and  highly  variable  in  composition.  The  variability 
of  pH  and  trace-element  concentrations  of  snowfall 
are  demonstrated  to  be  associated  with  different  air 
trajectory  categories,  and  the  study  catchment  is 
susceptible  to  episodic  pollution  events  due  to  long 
range  atmospheric  transport.  Partial  melt  experi- 
ments have  shown  that  both  fractionation  and  pref- 
erential elution  of  trace  elements  occur  during 
melting,  the  concentrations  being  1.3  to  5.4  times 
higher  in  the  first  10%  meltwater  fraction  than  in 
the  bulk  snow.  Cadmium  and  manganese  appear  to 
be  preferentially  eluted  from  the  melting  snow 
with  respect  to  the  remaining  elements.  Upon 
snowpack  melting,  the  trace  elements  may  be  mo- 
bilized and  redistributed  within  the  snow  profile. 
The  ions  concentrate  at  depth  from  where  they 
can  be  quickly  removed  with  the  early  water 
runoff  during  the  spring.  (Author's  abstract) 
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CONCENTRATIONS  OF  TRACE  ELEMENTS 
IN  YELLOW  PERCH  (PERCA  FLAVESCENS) 
FROM  SIX  ACIDIC  LAKES, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
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POLLUTION  OF  GROUND  WATER  BY  NU- 
TRIENTS AND  FECAL  COLIFORMS  FROM 
LAKESHORE  SEPTIC  TANK  SYSTEMS, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
M.  Chen. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  37, 
No.  3-4  p  407-417,  February  1988.  1  fig,  5  tab,  28 
ref. 

Descriptors:  "Water  pollution  sources,  "Path  of 
pollutants,  "Groundwater  pollution,  "Nutrients, 
"Septic  Tanks,  "Lake  shores,  "Coliforms,  Fecal 
coliforms,  Phosphate,  Chloride,  Nitrogen,  Dis- 
solved oxygen,  Conductivity,  Effluents, 
Wastewater. 


Sources  Of  Pollution — Group  5B 

The  fate  of  wastewater  effluents  discharged  from 
17  septic  tank  disposal  systems  located  near  the 
shores  of  eight  lakes  in  northeastern  New  York 
State  was  investigated.  Fecal  coliforms,  chloride, 
conductivity,  dissolved  02,  phosphate  and  various 
forms  of  N  in  ground  water  samples  were  ana- 
lyzed. Of  46  ground  water  samples,  23  were  found 
to  be  highly  contaminated  and  16  were  found  to  be 
slightly  contaminated.  Only  7  were  not  contami- 
nated by  the  wastewater  effluent.  Seventeen  of  the 
23  highly  contaminated  samples  were  collected 
within  30.5  m  of  the  discharge  point  of  the  septic 
systems.  Eleven  of  these  were  collected  from 
ground  water  less  than  122  cm  below  ground  level. 
Eight  of  the  16  slightly  contaminated  samples  and 
3  of  the  7  noncontaminated  samples  were  collected 
at  a  distance  greater  than  30.5  m.  The  depth  to  the 
ground  water  from  ground  surface  and  the  dis- 
tance of  the  ground  water  from  the  discharge  point 
of  the  sewage  system  are  main  factors  influencing 
pattern  and  severity  of  ground  water  contamina- 
tion. It  was  indicated  that  significant  nutrient  and 
fecal  coliform  contamination  of  lakeshore  ground 
water  was  occurring.  (Author's  abstract) 
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BEHAVIOR  OF  SELECTED  CHLORINATED 
ORGANIC  MICROPOLLUTANTS  IN  THE  AC- 
TIVATED SLUDGE  PROCESS:  A  PILOT 
PLANT  STUDY, 

Rentokil  Ltd.,  East  Grinstead  (England).  Research 
and  Development  Div. 

R.  S.  K.  Buisson,  P.  W.  W.  Kirk,  and  J.  N.  Lester. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  37, 
No.  3-4  p  419-432,  February   1988.  7  tab,  55  ref. 

Descriptors:  "Activated  sludge  process, 
"Wastewater  treatment,  "Pilot  plants,  Degrada- 
tion, Micropollutants,  chlorinated  hydrocarbons, 
Lindane,  Dieldrin,  Polychlorinated  biphenyls, 
DDE,  Phenols. 

An  activated  sludge  pilot  plant  was  operated  at  4, 
6  and  9  d  sludge  ages  with  influent  settled  sewage 
from  a  full  scale  treatment  works.  The  behavior  of 
the  chlorinated  organic  micropollutants  was  exam- 
ined at  their  background  levels  by  analysis  of  influ- 
ent settled  sewage,  mixed  liquor  and  effluent  by 
gas  chromatographic  methods.  Highly  significant 
removal  at  all  sludge  ages  in  terms  of  the  reduction 
in  micropollutant  concentration  in  influent  sewage 
to  final  effluent  was  observed  for  dieldrin,  poly- 
chlorinated biphenyls,  4-chloro-e-methylphenol  (4- 
C-3  MPol)  and  dimethylphenol.  Significant  remov- 
al at  some  sludge  ages  was  observed  for  gamraa- 
lindane  (gamma-HCH),  DDE,  pentachlorophenol 
and  2,4-Dichlorophenol.  Calculated  mass  balances 
indicated  that  removal  of  gamma-HCH,  polychlo- 
rinated biphenyls,  and  DDE  was  by  adsorption 
onto  mixed  liquor  suspended  solids  rather  than  by 
air  stripping  or  a  degradative  process.  A  compari- 
son of  the  effluents  from  the  activated  sludge  tanks 
run  at  4  and  9  d  sludge  age  with  the  same  influent 
settled  sewage  indicated  that  significantly  higher 
concentrations  of  pentachlorophenol,  2,3,4,6-te- 
trachlorophenol,  2,4,6-trichlorophenol,  and  4-C-2- 
methylphenol  were  seen  in  the  effluent  from  the 
unit  at  4  d  sludge  age.  The  effluent  from  the  9  d 
sludge  age  tank  had  significantly  higher  concentra- 
tions of  dieldrin,  gamma-HCH  and  4-C-3-MPol. 
Significant  biological  degradation  was  concluded 
to  have  taken  place  for  4-C-3-MPol  and  pentach- 
lorophenol since  they  exhibited  poor  association 
with  sludge  solids  and  on  theoretical  grounds  are 
unlikely  to  be  removed  by  air  stripping.  (Author's 
abstract) 
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EFFECT  OF  SEDIMENT  PH  AND  OXIDA- 
TION-REDUCTION POTENTIAL  ON  PCB 
MINERALIZATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 

J.  H.  Purdue,  R.  D.  Delaune,  and  W.  H.  Patrick. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  37, 
No.  3-4  p  439-447,  February   1988.  5  fig,  23  ref. 

Descriptors:  "Fate  of  pollutants,  "Polychlorinated 
biphenyls,  "Biodegradation,  "Mineralization,  "Hy- 
drogen   ion    concentration,    "Oxidation-reduction 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

potential,  "Lake  sediments,  Aerobic  conditions, 
Sediment,  Louisiana,  Radiochemical  studies,  An- 
aerobic conditions,  Microbial  degradation. 

Microbial  mineralization  rates  of  14C-labelled  pol- 
ychlorinated  biphenyl  (PCB)  mixture  were  deter- 
mined in  PCB-contaminated  Capitol  Lake,  LA, 
sediment  under  controlled  pH  and  redox  condi- 
tions. Mineralization  rates  were  inferred  from  the 
activity  of  14C02  evolved  from  the  sediment  sus- 
pensions. Sediment  pH  and  redox  potential  signifi- 
cantly affected  PCB  mineralization.  Mineralization 
rates  were  higher  under  moderately  aerobic  condi- 
tions (microaerophilic)  (  +  250  mV)  than  under  aer- 
obic conditions  (  +  500  mV)  or  anaerobic  condi- 
tions (0  mV  and  -200  mV).  PCB  mineralization 
rates  in  moderately  aerobic  sediment  were  30  to  40 
fold  higher  than  those  in  anaerobic  sediment.  Sedi- 
ment conditions  in  the  oxidized  surface  layer 
would  promote  PCB  mineralization.  Sediment  pH 
and  redox  potential  were  shown  to  be  two  sedi- 
ment parameters  which  can  be  managed  to  en- 
hance degradation  of  PCBs  in  contaminated  sedi- 
ment. (Author's  abstract) 
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MOBILIZATION  OF  CU  AND  ZN  IN  CON- 
TAMINATED SOIL  BY  NITRILOTRIACETIC 
ACID, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Engineering. 

J.  H.  Linn,  and  H.  A.  Elliott. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  37, 

No   3-4  p  449-458,  February  1988.  4  fig,  2  tab,  31 

ref. 

Descriptors:  *Path  of  pollutants,  *Soil  contamina- 
tion, *Soil  chemistry,  *Copper,  *Zinc,  'Nitrilotria- 
cetic  acid,  *Chelation,  Heavy  metals,  Solubility, 
Leaching,  Soil  columns,  Solute  transport. 

Batch   and  upflow  column   leaching  experiments 
were  used  to  evaluate  the  nature  and  extent  of  Cu 
and  Zn  solubilization  from  contaminated  soil  by 
nitrilotriacetic  acid  in  0.025  M  NaC104.  In  batch 
soil    suspensions,    nitrilotriacetic    acid    levels    of 
0.00001  to  0.001  M  substantially  promoted  Cu  and 
Zn  release  from  the  metal-enriched  soil.  The  abili- 
ty of  nitrilotriacetic  acid  to  enhance  Cu  and  Zn 
solubility  decreased  with  increasing  solution  acidi- 
ty probably  due  to  competitive  binding  of  nitrilo- 
triacetic acid  by  protons  and  Fe  released  by  hy- 
drous oxide  dissolution.  However,  in  the  pH  range 
typically  encountered  in  northeastern  U.S.  soils, 
soluble  metal  levels  were  nearly  constant  for  a 
given  nitrilotriacetic  acid  concentration.  Leaching 
soil  columns  with  nitrilotriacetic  acid  solutions  en- 
hanced Cu  release  more  than  Zn,  as  the  enrich- 
ment ratio  after  85  pore  volumes  displacements 
was  23.6  and  4.3  for  Cu  and   Zn,   respectively. 
While  Cu  release  by  0.01  M  CaC12  differed  a  little 
from  the  control,  0.01  M  CaC12  was  substantially 
more  effective  than  0.0000 1M  nitrilotriacetic  acid 
in  displacing  bound  Zn.  The  data  reflect  different 
retention  mechanisms  for  Cu  and  Zn  in  this  soil. 
Differences  in  the  desorption  behaviors  of  Cu  and 
Zn   arise    from   alternate    metal    retention    modes 
within  contaminated  soils.   In  the  soil  studied,  a 
larger  proportion  of  Zn  was  present  in  a  readily 
exchangeable  form  so  that  leaching  with  0.01  M 
CaC12  substantially  enhanced  Zn  release,  probably 
because  of  the  more  stable  Cu-nitrilotriacetic  acid 
complex.  The  results  underscore  the  need  to  un- 
derstand both  the  metal  solution  chemistries  and 
the   metal   distribution   among   various   modes  of 
fixation  within  the  soil  in  evaluating  the  impact  of 
nitrilotriacetic  acid  on  metal  solubilization  in  soils. 
(Miller-PTT) 
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FACTS  AND  FALLACIES  CONCERNING  MER- 
CURY UPTAKE  BY  FISH  IN  ACID  STRESSED 
LAKES, 

Toronto  Univ    (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
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AMBIEN1  CONCENTRATION  AND  PRECIP1- 
IAIION  SCAVENGING  OF  ATMOSPHERIC 
ORGANIC  POLLUTANTS, 


Texas  a  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2B. 
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INTRAURBAN  PRECIPITATION  QUALITY: 
HAMILTON,  CANADA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

S.  J.  Vermette,  J  J.  Drake,  and  S.  Landsberger. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 
No.  1-2,  p  37-53,  March  1988.  8  fig,  4  tab,  21  ref. 

Descriptors:  *  Precipitation,  'Water  quality, 
'Canada,  *Acid  rain,  'Urban  hydrology,  Halo- 
gens, Heavy  metals.  Sulfur,  Hydrogen  ion  concen- 
tration, Water  pollution  sources. 

Intra-urban  variability  of  H(  +  )  (as  measured  by 
pH)  along  with  S,  halogens  and  heavy  metals,  are 
studied  in  bulk  precipitation  from  a  network  of  1 1 
collectors  located  in  the  city  of  Hamilton,  Canada. 
Bulk  precipitation  is  shown  to  be  a  useful  indicator 
of  both  elemental  intra-urban  variability  and 
sources.  Precipitation  acidity  is  an  order  of  magni- 
tude less  within  urban  areas  than  of  that  measured 
outside  the  city,  bulk  depositional  characteristics 
are  classified  into  three  distinct  patterns  as  influ- 
enced by  industrial  emissions  (Cu,  CI,  Fe,  Mn,  and 
V),  urban  sediments  (Ca  and  Mg),  and  automobile 
emissions  (Br  and  Pb).  A  substantial  component  of 
S  and  Zn  loadings  are  attributed  to  anthropogenic 
sources  from  outside  the  city  while  a  substantial 
component  of  Al,  I  and  Na  loadings  are  attributed 
to  natural  sources.  (Author's  abstract) 
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IMPACT  OF  AFFORESTATION  ON  THE  SOIL 
SOLUTION  CHEMISTRY  OF  STAGNOPOD- 
ZOLS  IN  MID-WALES, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

For   primary   bibliographic   entry   see   Field   2G. 
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ALKALINITY  DESTRUCTION  BY  SEDIMENT 
ORGANIC  MATTER  DISSOLUTION  DURING 
NEUTRALIZATION  OF  ACIDIFIED  LAKES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

J.  J.  Bisogni,  and  S.  A.  Kishbaugh. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 
No.  1-2,  p  85-95,  March  1988.  4  fig,  3  tab,  19  ref. 

Descriptors:  'Lake  sediments,  'Acidic  lakes, 
'Lake  restoration,  'Path  of  pollutants,  'Acidifica- 
tion, 'alkalinity,  'Organic  matter,  Equilibrium,  Ion 
exchange,  Isotherms,  Fulvic  acids.  Humic  acids. 
Solubility,  Sediment  transport. 

Neutralizing  agent-sediment  interactions  were 
studied  using  sediment  from  an  acidified  lake.  This 
lake  was  subsequently  neutralized  with  NaHC03; 
therefore,  sediment  interactions  were  studied  spe- 
cifically for  the  case  in  which  Na  was  the  cation 
added.  Since  Na-sediment  exchange  is  minimal,  the 
specific  objective  was  to  determine  and  quantify 
sediment  interactions  other  those  of  the  ion  ex- 
change type.  Based  on  the  results  of  laboratory 
equilibrium  studies,  several  conclusions  can  be 
made.  The  affinity  of  Na  for  sediment  from  acid 
lakes  is  probably  fairly  low,  but  some  ion  exchange 
with  H(  +  )  has  been  observed.  This  exchange  is  a 
function  of  pH  and  aqueous  Na  concentration.  An 
empirical  isotherm  relationship  was  developed  to 
describe  the  exchange  process.  Na  exchange  for 
H(  +  )  or  acid  metal  ions  does  not  account  for  all 
the  alkalinity  destruction  observed  during  the  neu- 
tralizing process.  Dissolution  of  sediment  organic 
matter  (presumably  fulvic  and  humic  acids)  during 
neutralization  of  acid  lakes  may  be  responsible  for 
significant  destruction  of  alkalinity  as  measured  by 
the  Gran  plot  technique.  This  destruction  of  meas- 
ured alkalinity  is  a  consequence  of  the  inability  of 
the  Gran  plot  technique  to  fully  protonate  the 
weak  humic  and  fulvic  acids.  Protons  that  are  left 
in  solution  from  the  dissociated  weak  acids  deplete 
nu  ;isured  (Gran  plot)  alkalinity.  (Miller-PTT) 
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\<  (  l  \1t  I. AMOS  Of  IK,  AMM  H  \i\    riH 
AQUATIC      SPECIES       \M>      SUBSEQUEN1 
CHANGES    IN    SEVERAL    PHYSIOLOGU 
AND  BIOCHEMICAL  PLAN!   PARAMETERS, 

Darjeeling    Government    Coll     (India)     Dept     'A 

Botany. 

S.  Jana. 

Water,  Air.  and  Soil  Pollution  WAPLAC,  Vol   38, 

No.    1-2,   p   105-109.   March    1988.   3  tab.    10  ref. 

Descriptors:  'Aquatic  Plants,  'Bioaccumulation, 
•Water  pollution  effects,  'Path  of  pollutants. 
•Mercury,  'Chromium,  •Biochemistry,  Physiolog- 
ical ecology,  Accumulation,  Heavy  metals.  Toler- 
ance. Plant  physiology,  Enzymes. 

Accumulation  of  Hg  and  Cr  and  subsequent 
changes  in  the  physiological  and  biochemical  pa- 
rameters were  studied  in  species  of  the  aquatic 
genera,  Eichhornia  crassipes,  Hydnlla  verticillata 
and  Oedogonium  areolatum.  Accumulation  of  Cr 
was  highest  in  Eichhornia  (10.21  micromol  per  g 
dry  tissue  wt),  followed  by  Hydrilla  (9.0)  and 
Oedogonium  (6.02);  that  of  Hg  was  maximum  in 
Hydrilla  (4.21),  followed  by  Oedogonium  (3.35) 
and  Eichhornia  (2.79).  Accumulation  of  Cr  and  Hg 
in  roots  of  Eichhornia  was  about  twelve  and  two 
times  higher,  respectively,  than  in  shoots  of  the 
genus.  Higher  accumulations  of  Cr  than  that  of  Hg 
in  the  aquatics  was  observed.  In  general,  Cr 
(0.00001923  M)  and  Hg  (0.00000498  M)  did  not 
show  significant  changes  over  control  in  the  fol- 
lowing parameters:  (1)  Hill  activity,  chlorophyll, 
protein,  free  amino  acid,  inorganic  phosphorus, 
ribonucleic  acid,  deoxyribonucleic  acid,  dry  wt, 
permeability,  the  activities  of  protease,  RNase.  cat- 
alase  and  peroxidase,  and  acid;  and  (2)  alkaline 
pyrophosphatase  activity  in  the  three  aquatic 
plants.  The  plant  species  have  tolerance  capacity 
to  the  heavy  metals  applied.  (Author's  abstract) 
W 89-04989 


TOTAL  CADMIUM  CONCENTRATIONS  IN 
THE  WATER  AND  LITTORAL  SEDIMENTS 
OF  CENTRAL  ONTARIO  LAKES, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

M.  Stephenson,  and  G.  L.  Mackie. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 

No.  1-2,  p  121-136,  March  1988.  4  fig,  7  tab,  26  ref. 

NSERC  Grant  no.  G0918. 

Descriptors:  'Cadmium,  'Lake  sediments,  'Litto- 
ral zone,  'Ontario,  Canada,  Acidic  water,  Heavy 
metals,  Acidic  lakes.  Watersheds,  Multivariate 
analysis,  Hydrogen  ion  concentration,  Fluorides, 
Aluminum,  Bottom  sediments. 

Total  Cd  concentrations  in  the  surface  waters  and 
littoral  sediments  of  central  Ontario  lakes  are  re- 
ported. Lakes  were  grouped  within  the  central 
Ontario  region  to  test  for  local  areas  of  high  Cd 
concentrations.  Correlations  between  Cd  concen- 
trations in  water  and  sediments,  and  other  physical 
and  chemical  environmental  parameters  are  ex- 
plored using  a  multivariate  (principal  components 
analysis  and  multiple  regression)  approach.  Lakes 
within  20  km  of  Sudbury,  Ontario  have  significant- 
ly higher  Cd  concentrations  in  surface  waters  (geo- 
metric mean  122  ng/L,  n  =  7)  than  lakes  else- 
where in  central  Ontario  (10.8  ng/L,  n  =  57). 
Cadmium  concentrations  in  water  from  lakes 
beyond  Sudbury  halo  were  negatively  correlated 
with  pH.  A  weak  correlation  between  fluoride  and 
Cd  concentrations  leads  to  speculation  that  some 
Cd  may  be  mobilized  from  watersheds  with  Al. 
Cadmium  concentrations  in  littoral  sediments  are 
not  elevated  near  Sudbury.  The  geometric  mean 
Cd  concentration  of  littoral  sediments  in  central 
Ontario  lakes  is  0.08  mg  Cd  per  kg  dry  mass  (n  = 
75).  Cadmium  concentrations  in  littoral  sediments 
are  strongly  correlated  with  sediment  loss  on  igni- 
tion. After  correction  for  differences  in  organic 
content,  littoral  sediments  are  less  enriched  with 
Cd  than  profundal  sediments,  as  reported  in  the 
literature.  The  difference  between  littoral  and  pro- 
fiindal  sediments,  and  the  sensitivity  of  Cd  concen- 
trations in  water  to  pH,  may  be  due  to  the  impor- 
tance of  Cd  binding  by  Fe/Mn  hydrous  oxides  in 
the  profundal  zone,  while  organic  matter  binds  Cd 
in  the  littoral  zone.  The  lack  of  sensitivity  of  Cd 
concentrations  in  littoral  sediments  to  acidification 
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may  be  due  to  the  incorporation  of  much  of  the  Cd 
in    those    sediments     into     organic     particulates. 
(Miller-PTT) 
W89-04990 


COMPARATIVE  STUDY  OF  THE  PRECIPITA- 
TION ACIDITY  IN  TWO  CITIES  IN  CANTA- 
BRIA  (SPAIN)  WITH  DIFFERENT  DEGREES 
OF  INDUSTRIALIZATION, 

Cantabria  Univ.,  Santander  (Spain).  Dept.  of  Fun- 
damental Physics. 

A.  Bonet,  N.  Diaz-Caneja,  I.  Guiterrez,  A. 
Martinez,  and  E.  Villar. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 
No.  1-2,  p  181-188,  March  1988.  1  fig,  3  tab,  17  ref. 

Descriptors:  *Air  pollution  effects,  *Water  pollu- 
tion sources,  'Industrial  development,  *Acid  rain, 
•Spain,  *Precipitation,  *Fate  of  pollutants,  Hydro- 
gen ion  concentration,  Comparison  studies,  Urban 
areas,  Statistical  analysis. 

The  results  obtained  from  the  study  of  the  pH 
value  of  bulk  precipitation  samples,  collected  at 
two  sites  with  different  degrees  of  industrialization, 
were  analyzed.  The  possible  influence  of  local 
pollution  and  of  both  long-range  and  mid-range 
transport  of  pollutants  is  discussed.  The  study  was 
carried  out  simultaneously  in  two  cities,  Santander 
and  Torrelavega,  in  Cantabria  (Spain)  over  a 
period  of  one  year.  Santander  is  a  commercial  and 
residential  city  in  the  service  sector  and  Torrela- 
vega has  a  marked  industrial  character  and  a  great 
deal  of  traffic  owing  to  the  fact  that  two  national 
highways  with  high-density  traffic  meet  there.  It 
was  observed  that  the  annual  weighted  average 
values  for  the  pH  of  precipitation,  4.42  and  4.21, 
respectively,  differ  significantly  although  the  dif- 
ference is  less  than  that  existing  between  their 
pollution  levels.  The  difference  is  greater  when 
total  annual  H(  +  )  depositions  are  compared.  The 
study  also  demonstrated  the  strong  influence  of 
long-range  transport  effect  on  acidity  and  to  a 
lesser  degree  the  effect  of  mid-range  transport. 
(Miller-PTT) 
W89-04991 


SOME  FEATURES  OF  A  BLOOM  OF  OSCIL- 
LATORIA  RUBESCENS  D.C.  REGISTERED  IN 
TWO  ITALIAN  RESERVOIRS, 

Istituto  Superiore  di  Sanita,  Rome  (Italy). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04995 


CHEMISTRY  OF  PRECIPITATION  NEAR  A 
LIMESTONE  BUILDING, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

E.  Roekens,  Z.  Komy,  L.  Leysen,  P.  Veny,  and  R. 
VanGrieken. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38 
No.  3-4,  p  273-282,  April  1988.  1  fig,  4  tab,  19  ref. 
Commission  of  the  European  Community  Grant 
EV3V-0928-V  (GDF). 

Descriptors:  *Acid  rain  effects,  *Weathering, 
•Chemistry  of  precipitation,  *Limestone,  *Calcium 
carbonate,  *Rainfall,  *Buildings,  Heavy  metals, 
Belgium,  Air  pollution,  Hydrogen  ion  concentra- 
tion, Calcium,  Alkalinity,  Neutralization,  Trace 
elements. 

A  total  of  82  samples  of  wet  and  total  deposition 
were  sampled  near  the  limestone  cathedral  at  Me- 
chelen,  Belgium,  which  is  presently  being  affected 
seriously  by  air  pollution,  and  at  a  reference  site. 
Most  of  these  samples  were  analyzed  for  10  major 
and  7  trace  ions  in  solution  and  for  15  elements  in 
suspension.  Wet  (mean  pH  =  5.8)  as  well  as  total 
(mean  pH  =  6.7)  deposition  at  the  St.  Rombouts 
cathedral  have  higher  pH  levels  compared  with 
the  natural  pH  of  rainwater  (pH  =  5.6)  and  total 
deposition  in  St.  Kateljine-Waver  (mean  pH  = 
4.9).  The  concentration  of  Ca  and  total  suspended 
particles  in  St.  Kateljine-Waver  is  a  factor  3.5 
lower  than  in  Mechelen  whereas  the  other  ions 
differ  to  a  lesser  extent  between  the  two  stations. 
The  suspended  particulate  Ca  concentration  in 
total  deposition  is  five  times  higher  in  Mechelen 
than  in  St.  Kateljine-Waver.  Hence,  it  might  be 


concluded  that  the  alkaline  pH  of  deposition  sam- 
ples in  Mechelen  is  due  to  neutralization  of  the 
rainwater  by  the  washout  of  CaC03  particles 
which  originate  from  the  erosion  of  the  building 
and  partially  from  the  emission  of  the  restoration 
workplace  at  the  bottom.  It  thus  appears  that  there 
is  no  direct  attack  on  the  stone  of  acids  in  rain- 
water. The  trace  element  levels  are  not  significant- 
ly different  between  both  sampling  sites.  The  Zn, 
Cd,  Pb,  and  Cu  levels  are  comparable  with  those 
reported  in  other  countries.  (Miller-PTT) 
W89-04996 


CHEMICAL  DEPOSITION  OF  A  HIGH  ELE- 
VATION RED  SPRUCE  FOREST, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
S.  F.  Mueller,  and  F.  P.  Weatherford. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  38 
No.  3-4,  p  345-363,  April  1988.  8  fig,  3  tab,  15  ref. 
EPA  Cooperative  Agreement  813-934010. 

Descriptors:  *Deposition,  *Forests,  *Spruce  trees, 
*Acid  rain,  *Water  pollution  sources,  Ozone,  Sul- 
fates, Virginia,  Nitrates. 

A  preliminary  analysis  of  03,  S02,  S04(-2),  and 
total  N03(-)  deposition  to  the  red  spruce  forest  on 
the  summit  of  Whitetop  Mountain,  Virginia,  illus- 
trates uncertainties  in  analysis  methodologies,  es- 
tablishes the  relative  importance  of  three  deposi- 
tion pathways,  and  suggests  areas  for  further  re- 
search. Results  are  presented  for  an  analysis  of  the 
dry,  wet  (precipitation)  and  cloud  water  deposition 
pathways  for  the  four  chemical  species  during  a 
26-day  period  in  April  and  May  1986.  Dry  and 
cloud  water  depositions  are  estimated  using  avail- 
able models  along  with  air  and  cloud  water  chem- 
istry measurements  made  at  the  summit.  For  water 
soluble  species,  depositions  by  precipitation  and 
cloud  interception  are  comparable  in  magnitude, 
while  dry  deposition  appears  to  be  about  an  order 
of  magnitude  less.  High  levels  of  atmospheric  03 
lead  to  a  large  estimate  of  03  deposition  (on  a  mass 
flux  basis)  when  compared  to  the  estimated  deposi- 
tion of  gaseous  S02.  This  occurred  in  spite  of  the 
fact  that  computed  S02  dry  deposition  velocities 
exceed  those  for  03.  Model  uncertainties  are  large 
for  both  dry  deposition  velocity  and  cloud  water 
flux  computations,  and  some  bias  in  computations 
probably  exists  because  of  the  application  of  the 
models  to  a  complex  terrain  situation.  Field  evalua- 
tion of  the  cloud  water  deposition  model  is  of 
greatest  priority  because  of  the  apparent  relative 
importance  of  that  deposition  pathway.  (Author's 
abstract) 
W 89-04999 


EFFECT  OF  SIMULATED  ACID  RAIN  ON  NI- 
TROGENASE  ACTIVITY  IN  THE  LICHEN 
GENUS  PELTIGERA  UNDER  FIELD  AND 
LABORATORY  CONDITIONS, 

Aquatic  Habitat  Inst.,  Richmond,  CA. 

A.  J.  Gunther. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 

No.  3-4,  p  379-385,  April  1988.  2  fig,  21  ref. 

Descriptors:  *Water  pollution  sources,  *Acid  rain 
effects,  "Lichens,  "Simulated  rainfall,  Acetylene 
reduction,  Chemistry  of  precipitation,  Alaska,  Hy- 
drogen ion  concentration,  Nitrogenase. 

Lichens  of  the  genus  Peltigera  were  exposed  to 
simulated  acid  rain  in  the  laboratory  and  at  a  field 
site  in  Southwestern  Alaska.  Exposure  to  simulated 
rainfall  of  pH  4.4  had  no  effect  upon  acetylene 
reduction  in  P.  rufescens  after  experiments  of  28 
and  60  days  duration,  although  in  the  former  ex- 
periment there  was  some  evidence  of  a  transient 
effect  after  14  days.  Simulated  acid  rain  of  pH  3.4 
or  4.4  also  had  no  effect  upon  nitrogenase  activity 
in  P.  aphthosa  during  a  21 -day  field  study,  indicat- 
ing that  nitrogenase  activity  in  Peltigera  is  not 
sensitive  to  precipitation  in  this  range  of  acidity. 
(Author's  abstract) 
W89-05001 


BORON    CONTENT    IN    FRESHWATERS    OF 
NORTHERN  ITALY, 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy). 
Reparto  Sperimentale  di   Idrobiologia   Applicata. 


Sources  Of  Pollution — Group  5B 

G.  Tartari,  and  M.  Camusso. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38 

No.  3-4,  p  409-417,  April  1988.  6  fig,  2  tab,  21  ref. 

Descriptors:  *Boron,  "Italy,  "Surface  water, 
"Lakes,  "Rivers,  "Water  pollution,  "Pollutant 
identification,  Water  pollution  sources,  Fate  of  pol- 
lutants, Indicators,  Irrigation  water,  Detergents, 
Phosphorus,  Photometry. 

The  B  concentration  was  determined  in  bulk  depo- 
sition and  in  surface  freshwaters  (lakes  and  rivers) 
of  the  river  Po  watershed  in  Northern  Italy.  The 
curcumin  photometric  method  was  used  to  deter- 
mine B  content  for  all  analyses.  The  B  concentra- 
tions were  under  detection  limits  (0.06  mg  B/L)  in 
bulk  deposition  and  below  0.09  mg  B/L  in  lake 
waters.  Most  river  samples  examined  (65%) 
showed  values  close  to  natural  background  content 
(below  0.1  mg  B/L),  except  in  two  of  the  rivers 
intensely  altered  by  polluted  effluents,  where  the 
concentrations  range  from  0.1-0.5  mg  B/L  all 
along  their  courses.  The  results  indicate  that  B 
content  in  lakes  and  rivers  is  strictly  dependent  on 
levels  of  their  anthropogenic  alteration.  It  tends  to 
increase  in  lacustrine  waters  in  relation  to  the 
trophic  state,  whereas  in  river  waters  its  concentra- 
tions are  influenced  by  the  ratio  of  dilution  of 
effluents.  The  relationship  between  the  B  content 
and  both  total  dissolved  P  and  anionic  detergent 
concentrations  emphasizes  the  role  of  domestic 
sources  for  this  element;  therefore,  B,  for  its  chemi- 
cally peculiar  characteristics,  should  be  considered 
as  an  important  index  of  surface  water  quality 
alteration.  Even  if  it  does  not  yet  present  an  imme- 
diate toxicity  risk  for  biota  in  the  examined  area, 
the  use  for  irrigation  few  river  water  with  elevated 
B  content  may  soon  constitute  a  hazard  for  more 
sensitive  crops.  (Miller-PTT) 
W89-05002 


USE  OF  ANILINE  AS  AN  INDICATOR  OF 
PERSISTENCE  IN  ENVIRONMENTAL  STUD- 
IES, 

Lilly  (Eli)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-05005 


INFLUENCE  OF  UV  RADIATION  ON  ORGAN- 
IC MATTER  TRANSFORMATION  AND  SUB- 
SEQUENT ALTERATION  OF  LEACHING  AND 
TRANSPORT  PROCESSES  OF  HEAVY 
METALS, 

Rome  Univ.  (Italy).  Dept.  of  Chemistry. 
L.  Campanella,  E.  Cardarelli,  T.  Ferri,  B.  M. 
Petronio,  and  A.  Pupella. 

Science  of  the  Total  Environment  STENDL,  Vol. 
76,  No.  1,  p  41-48,  September  15  1988.  4  fig,  2  tab, 
12  ref. 

Descriptors:  "Sludge,  "Waste  disposal,  "Fate  of 
pollutants,  "Water  pollution  sources,  "Path  of  pol- 
lutants, "Ultraviolet  radiation,  "Leaching,  Organic 
matter,  Heavy  metals,  Degradation,  Temperature 
effects. 

The  effect  of  ultraviolet  radiation  on  urban  sludge, 
including  both  organic  matter  and  the  related 
metal  leaching  processes,  was  studied.  The  results 
show  that  ultraviolet  radiation  determines  both  the 
degradation  of  macrostructures  and  the  re-polym- 
erization of  degradation  products.  Nevertheless, 
these  reactions  do  not  seem  to  affect  the  teachabi- 
lity of  metals  strongly.  Experiments  performed 
with  and  without  temperature  control  showed  that 
temperature  also  plays  an  important  role  in  the  fate 
of  metals  in  the  environment.  (Author's  abstract) 
W89-05009 


TOTAL  SELENIUM  CONCENTRATION  IN 
TAP  AND  BOTTLED  DRINKING  WATER  AND 
COASTAL  WATERS  OF  GREECE, 

Patras  Univ.  (Greece).  Dept.  of  Chemistry. 

M.  S.  Bratakos,  T.  F.  Zarifopoulos,  P.  A.  Siskos, 

and  P.  V.  Ioannou. 

Science  of  the  Total  Environment  STENDL,  Vol. 

76,  No.  1,  p  49-54,  September  15  1988.  2  fig,  19  ref. 
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Group  5B — Sources  Of  Pollution 

Descriptors:  *Selenium,  *Drinking  water,  'Coastal 
waters,  *Greece,  *Fluorometry,  Water  pollution, 
Tap  water,  Seasonal  variations,  Pollutant  identifi- 
cation. 

The  total  selenium  concentration  in  various  waters 
from  all  over  Greece  was  determined  fluorometri- 
cally.  The  concentration  in  most  drinking  water, 
either  from  the  tap  or  bottled,  was  within  the 
range  100-200  ng/L  and  showed  no  great  seasonal 
fluctuation.  Most  Greeks  receive  0.2-0.4  microg 
selenium  per  day  from  drinking  water.  Coastal 
surface  water  contains  100-250  ng  selenium/L, 
while  higher  concentrations  are  found  at  locations 
regarded  as  polluted.  (Author's  abstract) 
W89-05010 


DIAZINON  TOXICITY  EFFECT  ON  PROTEIN 
AND  NUCLEIC  ACID  METABOLISM  IN  THE 
LIVER  OF  ZEBRAFISH,  BRACHYDANIO 
RERIO  (CYPRINIDAE), 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-05011 


PHOTOCHEMICAL  DECOMPOSITION  OF 
CARBAMATE  PESTICIDES  IN  NATURAL 
WATERS  OF  NORTHERN  GREECE, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
V.  Samanidou,  K.  Fytianos,  G.  Pfister,  and  M. 
Bahadir. 

Science  of  the  Total  Environment  STENDL,  Vol. 
76,  No.  1,  p  85-92,  September  15  1988.  4  fig,  4  tab, 
22  ref. 

Descriptors:  *Fate  of  pollutants,  "Chemical  degra- 
dation, "Decomposition,  "Pesticides,  "Carbamate 
pesticides,  "Greece,  "River,  "Lakes,  "Seawater, 
"Photochemical  degradation,  Natural  waters,  Car- 
bofuran,  Carbaryl,  Thiram. 

The  influence  of  different  aqueous  systems  (rivers, 
lakes  and  seawater)  on  the  photochemical  decom- 
position of  the  carbamate  pesticides  carbofuran, 
carbaryl  and  thiram  was  investigated.  The  rate  of 
degradation  was  measured  with  a  high  perform- 
ance liquid  chromatograph  and  with  an  ultraviolet 
detector  at  205  nm  for  carbaryl  and  carbofuran, 
and  at  215  nm  for  thiram.  Degradation  products 
were  identified  using  flame  ionization  detector  gas 
chromatography.  Comparing  the  degree  of  degra- 
dation of  the  carbamates,  it  can  be  seen  that  it  was 
greater  under  ultraviolet  irradiation  than  exposure 
to  sunlight  for  the  same  period,  due  to  oxygenation 
of  the  samples.  Carbofuran  photolysis  was  faster 
than  that  of  carbaryl  or  thiram.  On  the  basis  of  the 
water  systems  examined,  no  distinct  order  of  pho- 
todecomposition  can  be  observed.  The  solubility  of 
carbaryl  in  marine  water  was  very  much  lower 
than  in  lake  or  river  water  probably  because  of  the 
salt  content.  The  high  concentration  of  suspended 
matter  in  river  and  lake  water  influences  the  ab- 
sorption of  sunlight  and,  consequently,  the  degree 
of  photodegradation  of  the  carbamates.  The  carba- 
mates examined  degrade  to  a  different  degree 
under  similar  photochemical  conditions,  depending 
on  the  water  system  and  the  duration  of  irradia- 
tion. In  most  cases,  the  photodegradation  products 
also  show  further  degradation.  (Miller-PTT) 
W89-05014 


DISPLACEMENT  OF  CHERNOBYL  FALLOUT 
IN  SNOW  LAYERS  OF  TEMPERATE  ALPINE 
GLACIERS, 

Innsbruck  Univ.  (Austria).  Inst,  of  Medical  Phys- 
ics. 

W  Ambach,  W.  Rehwald,  M.  Blumthaler,  H. 
Eisner,  and  P.  Brunner. 

Science  of  the  Total  Environment  STENDL,  Vol. 
76,  No.  2/3,  p  101-107,  October  15  1988.  4  fig,  1 
tab,  7  ref. 

Descriptors:  'Snow  sampling,  "Glaciers,  "Nuclear 
energy,  "Radioactive  wastes,  "Fallout,  "Path  of 
pollutants,  "Chernobyl,  Alps,  Radioactive  half-life. 

Measurements  of  the  gross-beta-activity  and  a 
gamma-spectrum  analysis  of  radioactive  fallout 
from  Chernobyl  distributed  in  vertical  snow  pro- 


files on  an  Alpine  glacier  were  carried  out.  Sam- 
ples were  collected  in  summer  1986  and  in  summer 
1987  A  displacement  of  isotopes  to  depths  of 
about  6  m  was  observed  The  mean  activity  per 
unit  area  amounts  to  10.4  and  6.6  kBq/sq  m  for 
samples  from  1986  and  1987,  respectively,  with 
both  values  corrected  to  1  May  1987.  Isotopes  with 
half-lives  shorter  than  1  lOmAg  (250  days)  could  no 
longer  be  detected  in  1987.  (Author's  abstract) 
W 89-050 15 


TRIBUTYLTIN    CONTAMINATION    IN    THE 
FIRTH  OF  FORTH  (1975-87), 
Napier  Coll.  of  Commerce  and  Technology,  Edin- 
burgh (Scotland). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-05016 


METHOD  FOR  DETERMINING  METAL  SPE- 
CIES IN  SOIL  PORE  WATER, 

Queen's    Univ.,     Kingston    (Ontario).     Dept.     of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-05017 


LEACHING  BEHAVIOR  OF  SELECTED 
TRACE  ELEMENTS  IN  CHEMICALLY 
WEATHERED  ALKALINE  FLY  ASH, 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 
C.  J.  Warren,  and  M.  J.  Dudas. 
Science  of  the  Total  Environment  STENDL,  Vol. 
76   No.  2/3,  p  229-246,  October  15  1988.  4  fig,  3 
tab,  35  ref.  EPRI  RP2485-01. 

Descriptors:  "Water  pollution  sources,  "Waste  dis- 
posal, "Industrial  wastes,  "Leaching,  "Trace  ele- 
ments, "Fly  ash,  "Weathering,  Alkalinity,  Atomic 
absorption  spectroscopy,  Residual  soils,  Electric 
power  industry. 

In  a  laboratory  study,  alkaline  fly  ash  was  leached 
in  a  series  of  lysimeters  with  dilute  H2S04.  The 
weathered  residues  retrieved  after  leaching  were 
analyzed  for  major  constituents  by  atomic  absorp- 
tion spectrophotometry  and  trace  elements  by  in- 
strumental neutron  activation  analysis.  The  charac- 
teristics of  the  weathered  residues  ranged  from 
highly  leached  acidified  material,  from  which 
many  constituent  elements  had  been  mobilized,  to 
minimally  leached  alkaline  material  containing  ac- 
cumulations of  newly  formed  secondary  minerals. 
The  leaching  behavior  of  constituent  trace  ele- 
ments was  related  to  the  chemical  environment  of 
the  leachates  and  partitioning  among  two  previous- 
ly identified  major  phases  within  parent  ash  parti- 
cles and  with  newly  found  secondary  minerals. 
Elements  such  as  Rb,  Cs,  Pb,  Ta,  Ti  and  Hf  were 
enriched  in  the  highly  leached  portion  of  the  resi- 
due sequence,  suggesting  association  with  the  re- 
sistant internal  Si-rich  glass  matrix  of  ash  particles. 
Between  50  and  80%  of  the  total  Mn,  Sb,  Th,  Cr, 
Zn,  Co,  Sc,  and  rare  earth  elements  was  also 
retained  in  the  highly  leached  ash  residues.  About 
50%  of  the  total  Sr,  V,  and  U,  and  more  than  80% 
of  the  total  As  and  B  was  dissolved  from  the  ash 
under  acidic  conditions.  With  the  exception  of  B, 
all  elements  that  were  mobilized  from  the  acidified 
ash  residues  were  also  attenuated  in  the  alkaline 
residues  in  association  with  one  or  more  of  the 
newly  formed  secondary  minerals.  (Author's  ab- 
stract) 
W89-05018 


PARTICLE  SIZE  AND  CHEMICAL  CONTROL 

OF  AS,  CD,  CU,  FE,  MN,  NI,  PB,  AND  ZN  IN 

BED  SEDIMENT  FROM  THE  CLARK  FORK 

RIVER,  MONTANA  (U.S.A.), 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 

E.  J.  Brook,  and  J.  N.  Moore. 

Science  of  the  Total  Environment  STENDL,  Vol. 

76,  No.  2/3,  p  247-266,  October  15  1988.  5  fig,  5 

tab,  41  ref.  NSF  Instrumentation  Grant  no.  EAR- 

8606061. 

Descriptors:  "Path  of  pollutants,  "Clark  Fork 
River,  "Mine  wastes,  "Metals,  "Arsenic,  "Pollutant 
identification,  "Sediments,  Cadmium,  Copper, 
Iron,  Manganese,  Nickel,  Lead,  Zinc,  Montana, 
River  beds.  Particle  size. 


The  role  of  particle  si/e  as  a  control  of  metal  and 
arsenic  concentrations  in  river-bed  sediment,  and 
the  chemical  spccialion  of  the  large  excess  concen- 
trations of  metals  and  arsenic  in  this  system,  were 
studied  Mining  and  smelting  in  the  headwaters  of 
the  Clark  Fork  River  have  significantly  enriched 
Clark  Fork  River  bed  sediment  in  As,  Cd,  Cu,  Mn, 
Pb,  and  Zn.  These  enriched  elements  are  present 
predominantly  in  'reducible'  and  'oxidizable'  chem- 
ical phases,  with  small  contributions  from  'residual' 
phases.  In  size  fractionated  samples  (  >  300,  300-63, 
63-38,  38-17,  and  <17  microm)  metals  and  arsenic 
concentrations  generally  increase  with  decreasing 
particle  size,  with  the  greatest  contribution  to  this 
increase  from  the  'reducible'  phase.  Copper  is  an 
exception,  with  the  strongest  contribution  to  this 
increase  from  the  'oxidizable'  phase  Anomalously 
high  concentrations  in  the  coarsest  (>  300 
microm)  fraction  of  some  of  the  samples  described 
are  due  to  preferential  concentration  of  iron  and 
manganese  oxides  on  coarse  particles,  and  entrap- 
ment of  coarse  organic  material  on  300  microm 
sieves.  Clark  Fork  bed  sediment  is,  in  general, 
quite  coarse;  the  relatively  high  concentrations  of 
metals  in  the  coarse  fractions  of  these  sediments 
are  therefore  important  to  the  bulk  metal  and  As 
content  of  this  system.  (Author's  abstract) 
W89-05019 


RHOC02  VARIATIONS  IN  STREAMWATERS 
DRAINING  AN  ACIDIC  AND  ACID  SENSITIVE 
SPRUCE  FORESTED  CATCHMENT  IN  MID- 
WALES, 

Institute  of  Hydrology,  Wallingford  (England). 

C  Neal. 

Science  of  the  Total  Environment  STENDL,  Vol. 

76,  No.  2/3,  p  279-283,  October  15  1988.  1  fig,  20 

ref. 

Descriptors:  "Path  of  pollutants,  "Streams,  "For- 
ests, "Wales,  "Acidic  water,  "Acid  rain,  "Model 
studies,  "Spruce  trees,  Catchment  areas,  Titration, 
Gran  titration,  Acidity,  Alkalinity,  Hydrogen  ion 
concentration,  Acidic  soils. 

Acidimetric  and  alkalimetric  Gran  titration  data 
are  presented  for  streams  draining  the  Hafren 
forest  in  mid-Wales.  Results  show  that  the  excess 
rhoC02  (rhoC02stream/rhoC02air)  varies  ap- 
proximately linearly  with  pH;  values  (range  1-7) 
typically  varying  between  4  and  2  times  atmos- 
pheric pressure  at  pHs  of  4.5  and  7.5,  respectively. 
The  superiority  of  the  alkalimetric  titration  over 
that  of  the  acidimetric  titration  is  demonstrated. 
The  results  suggest  that,  for  detailed  process  and 
modelling  activities,  alkalimetric  titrations  should 
be  undertaken  to  maximize  the  information  gained. 
From  a  process  point  of  view  the  alkalimetric 
titration  should  have  a  much  higher  priority  than 
the  corresponding  'alkalinity'  titration  since  much 
more  reliable  values  are  obtained.  Within  the  mod- 
elling context,  the  results  are  important  in  that  they 
demonstrate  that  the  excess  rhoC02  varies  as  a 
function  of  pH.  (Miller-PTT) 
W89-05020 


COLIPHAGES  AND  ENTERIC  VIRUSES  IN 
THE  PARTICULATE  PHASE  OF  RIVER 
WATER, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

P.  Payment,  E.  Morin,  and  M.  Trudel. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

34,  No.  7,  p  907-910,  July   1988.  2  tab,  20  ref. 

Descriptors:  "Viruses,  "Enteroviruses,  Rivers, 
"Filtration,  "Coliphages,  Particulate  matter,  Water 
supply. 

The  question  of  whether  or  not  indigenous  enteric 
viruses  and  coliphages  are  free  or  associated  with 
suspended  particulate  matter  in  natural  water  was 
addressed.  River  water  was  filtered  on  filters  of 
decreasing  porosities  (100-0.25  microm)  that  were 
pretreated  with  detergent  to  eliminate  viral  adsorp- 
tion while  retaining  particulates.  This  filtered 
water  was  refiltered  in  virus-absorbing  conditions 
to  retain  free  viruses.  The  virus-absorbing  filter 
retained  most  of  the  enteric  viruses  (77.4%)  and 
coliphages  (65.8%),  which  indicated  that  these  vi- 
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ruses  were  probably  free  or  associated  with  parti- 
cles with  a  diameter  of  less  than  0.25  microm. 
These  observations  are  important  because,  in  water 
treatment  plants,  small  particulates  are  often  the 
most  difficult  to  eliminate.  (Author's  abstract) 
W89-05021 


OCCURRENCE  OF  ENTEROVIRUSES  IN 
MARINE  SEDIMENT  ALONG  THE  COAST  OF 
BARCELONA,  SPAIN, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
A.  Bosch,  F.  Lucena,  R.  Girones,  and  J.  Jofre. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
34,  No.  7,  p  921-924,  July  1988.  1  fig,  4  tab,  19  ref. 

Descriptors:  *Enteroviruses,  *Marine  sediments, 
•Spain,  *Water  pollution  sources,  'Bacteria,  Ef- 
fluents, Streptococcus,  Sediment,  Correlation  anal- 
ysis, Wastewater  pollution. 

A  survey  of  the  occurrence  of  enteroviruses  in 
marine  sediment  was  undertaken  in  an  area  receiv- 
ing polluted  effluents.  Enteroviruses  were  detected 
in  21  out  of  38  samples  (55%).  Viruses  were  found 
as  far  as  5  km  from  the  shoreline  and  at  a  depth  of 
82  m.  Multiple  correlations  between  enteroviruses 
and  bacteria,  detected  in  the  same  samples,  were 
computed.  No  correlation  could  be  demonstrated 
between  virus  numbers  and  any  other  parameter  in 
sediment  samples  collected  south  of  Barcelona. 
This  lack  of  correlation  is  probably  due  to  the 
different  decay  rates  shown  by  bacteria  and  vi- 
ruses. In  contrast,  the  cases  where  pollution  result- 
ed from  a  more  recent  deposition,  as  in  sediment 
samples  collected  north  of  Barcelona,  enterovirus 
levels  were  correlated  with  fecal  streptococci 
levels.  (Author's  abstract) 
W89-05022 


PETROLEUM  HYDROCARBONS  IN  THE 
MARINE  BIVALVE  VENUS  VERRUCOSA:  AC- 
CUMULATION AND  CELLULAR  RESPONSES, 

Malta  Univ.,   Msida.   Dept.   of  Mathematics  and 

Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-05035 


ENVIRONMENTAL  AQUATIC  PHOTOCHEM- 
ISTRY OF  CHLORINATED  AROMATIC  POL- 
LUTANTS (CAPS), 

Manitoba  Univ.,  Winnipeg.  Pesticide  Research 
Lab. 

G.  G.  Choudhry,  G.  R.  B.  Webster,  and  O. 
Hutzinger. 

Toxicological  and  Environmental  Chemistry 
TXECBP,  Vol.  17,  No.  4,  p  267-286,  1988.  2  tab, 
42  ref. 

Descriptors:  *Chlorinated  hydrocarbons,  'Humic 
acids,  'Photochemistry,  *Fate  of  pollutants.  Ben- 
zenes, Toluenes,  Phenols,  Diphenyl  ethers,  Di- 
benzo-p-dioxins. 

A  literature  review  is  presented  on  the  environ- 
mentally significant  photoreactions  of  several 
chlorinated  aromatic  pollutants  (CAPs),  namely, 
polychlorobenzenes  (PCBzs)  as  well  as  CAPs  de- 
rived from  them,  including  alpha-substituted  p- 
chlorotoluenes,  polychlorophenols,  polychlorodi- 
phenyl  ethers  and  polychlorodibenzo-p-dioxins  at 
>  290  nm.  In  the  context  of  the  photochemistry  of 
PCBzs,  the  discussions  include  photoreductive 
dechlorination,  photoisomerization,  photoforma- 
tion  of  polychlorobiphenyls  and  many  other  pho- 
toprocesses.  Newly  developed  photoincorporating 
reactions  of  PCBzs  with  some  humic  monomers 
are  also  described.  (Author's  abstract) 
W89-05047 


CHLOROPHENOLS  IN  THE  SAVA  RIVER 
BEFORE,  IN  AND  AFTER  THE  ZAGREB  CITY 
AREA:  IMPACT  ON  THE  PURITY  OF  THE 
CITY  GROUND  AND  DRINKING  WATERS, 

Yugoslav  Academy  of  Sciences  and  Arts,  Zagreb. 

Inst,    for    Medical    Research    and    Occupational 

Health. 

S.  Fingler,  and  V.  Drevenkar. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  17,  No.  4,  p  319-328,  1988.  2  fig,  3 


tab,  20  ref. 

Descriptors:  *Sava  River,  'Chlorinated  hydrocar- 
bons, 'Path  of  pollutants,  'Phenols,  'Groundwater 
pollution,  'Yugoslavia,  'Drinking  water,  'Indus- 
trial wastewater,  Wells,  Zagreb. 

The  presence  of  4-chloro-,  2,4-dichloro-,  2,4,5-  and 
2,4,6-trichloro-,  2,3,4,6-tetrachloro-  and  pentach- 
lorophenol  was  investigated  in  samples  of  the  Sava 
River  collected  upstream  of  the  Zagreb  city  area, 
in  the  area  downstream  of  it  and  in  ground  and 
drinking  water  samples  from  the  city  area.  In 
almost  all  of  the  river  water  samples  higher  chlor- 
inated phenols  were  detected,  with  pentachloro- 
phenol  present  in  highest  concentrations,  but  not 
exceeding  160  ng/L.  The  chlorophenol  levels  in 
groundwater  samples  from  wells  0.2-0.4  km  from 
the  river  bed  were  comparable  to  those  in  the 
river.  Their  presence  in  the  river  water  did  not 
appear  to  have  an  effect  on  the  purity  of  ground- 
water from  the  wells  about  2  km  away  from  the 
river.  The  occurrence  of  chlorophenols  in  the  city 
drinking  water  seems  to  be  mainly  a  consequence 
of  occasional  contamination  of  the  groundwater 
network  by  uncontrolled  underground  industrial 
waste  discharge.  (Author's  abstract) 
W89-05049 


REDUCTION  OF  SELENATE  BY  FULVIC 
ACIDS  IN  SOILS  OF  A  HIGH  GASTRIC 
CANCER  RISK  AREA  IN  SRI  LANKA, 

Institute    of    Fundamental    Studies,    Kandy    (Sri 

Lanka). 

S.  V.  R.  Weerasooriya,  S.  B.  Bulumulla,  S.  A. 

Tilekaratne  Bandara,  and  M.  U.  Jayasekara. 

Toxicological     and      Environmental     Chemistry 

TXECBP,  Vol.  17,  No.  4,  p  329-336,  1988.  4  fig,  16 

ref 

Descriptors:  'Path  of  pollutants,  'Selenium, 
'Fulvic  acids,  Soil  chemistry,  'Carcinogens,  'Sri 
Lanka,  Nitrosamines,  Hydrogen  ion  concentration. 

In  order  to  elucidate  the  probable  etiological  fac- 
tors for  the  high  incidence  of  gastric  cancer  in  the 
northern  and  western  regions  of  Sri  Lanka,  the 
interaction  between  selenate  and  fulvic  acids  was 
investigated  under  chemically  controlled  condi- 
tions. The  reduction  ability  of  selenate  by  fulvic 
acids  was  enhanced  in  acidic  conditions.  Fulvic 
acids  may  play  an  important  role  in  the  nitrosation 
process.  Selenate  ion  can  block  the  formation  of  N- 
nitrosamines  via  oxidation  of  the  functional  groups 
of  the  fulvic  acids  to  yield  harmless  products,  e.g. 
C02.  (Sand-PTT) 
W89-05050 


DISCRIMINATION  AMONG  ONE-DIMEN- 
SIONAL MODELS  OF  SOLUTE  TRANSPORT 
IN  POROUS  MEDIA:  IMPLICATIONS  FOR 
SAMPLING  DESIGN, 

Geological  Survey,  Reston,  VA. 

D.  S.  Knopman,  and  C.  I.  Voss. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  11,  p  1859-1876,  November  1988.  11  fig,  9  tab, 

28  ref. 

Descriptors:  'Sampling,  'Network  design,  'Data 
acquisition,  'Path  of  pollutants,  'Model  studies, 
'Porous  media,  'Solute  transport,  Aquifers,  Math- 
ematical models,  Nonlinear  regression. 

A  methodology  developed  for  discrimination 
among  models  of  transient  transport  in  porous 
media  utilizes  nonlinear  regression  on  observations 
of  solute  concentration.  Discrimination  requires 
comparisons  of  model  predictions  to  observations, 
systematic  error  in  residuals,  stability  in  parameter 
estimates  from  regression  on  different  observation 
sets,  and  other  measures  of  model  fit  among  hy- 
pothesized models  of  transport.  The  set  of  observa- 
tions of  solute  concentration  to  which  models  are 
fitted  strongly  influences  the  assessment  of  these 
discrimination  criteria.  The  most  desirable  observa- 
tion set  for  discrimination  amplifies  the  weaknesses 
of  these  models  that  appear  to  describe  existing 
conditions  but  are  in  fact  unsuitable  for  prediction. 
The  inadequacies  of  various  observation  sets  are 
illustrated  in  four  examples  of  discrimination  be- 
tween one-dimensional  models  of  solute  transport. 


Sources  Of  Pollution — Group  5B 

The  purpose  is  to  understand  the  physical,  determi- 
nistic basis  of  sampling  design  for  model  discrimi- 
nation. In  addition  to  physical  attributes  such  as 
transport  processes,  boundary  conditions,  and  flow 
geometry,  the  assumed  distribution  of  random 
error  in  the  regression  model  is  also  treated  as  a 
model  attribute  to  be  tested  by  the  designed  experi- 
ment. A  common  problem  in  field  studies  occurs 
when  the  set  of  available  observations  does  not 
include  sufficient  information  with  which  to  dis- 
criminate among  hypothesized  models,  hence  sup- 
porting the  need  to  design  a  second  round  of 
sampling  specifically  for  discrimination.  A  pro- 
posed objective  function  in  the  sampling  design 
problem  favors  design  points  at  locations  and  times 
when  two  hypothesized  transport  models  display 
the  greatest  differences  in  predicted  concentration. 
Two  hypothetical  examples  demonstrate  the  effec- 
tiveness of  the  objective  function  and  the  applica- 
tion of  the  discrimination  criteria.  (Author's  ab- 
stract) 
W89-05056 


EFFECTIVE  PERMEABILITY  AND  DISPER- 
SION IN  LOCALLY  HETEROGENEOUS 
AQUIFERS, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2F. 
W89-05061 


PHYSICAL,  CHEMICAL,  AND  BIOLOGICAL 
CHARACTERISTICS  OF  THE  TURKEY  LAKES 
WATERSHED,  CENTRAL  ONTARIO, 

CANADA, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

D.  S.  Jeffries,  J.  R.  M.  Kelso,  and  I.  K.  Morrison. 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  3-13,  1988.  3 
fig,  8  tab,  46  ref. 

Descriptors:  'Water  pollution  sources,  'Acid  rain 
effects,  'Canada,  'Acid  rain,  'Air  pollution  effects, 
'Lakes,  Watersheds,  Physical  properties,  Chemical 
properties,  Biological  properties,  Aquatic  environ- 
ments, Precipitation,  Dissolved  oxygen,  Ions,  Sea- 
sonal variation,  Fish  populations,  Benthic  environ- 
ment, Ontario. 

The  Turkey  Lakes  Watershed  (TLW)  in  Central 
Ontario  was  selected  for  intensive  research  into  the 
effects  of  long-range  transport  of  air  pollutants 
(primarily  acidic  deposition)  on  a  site  on  the  Cana- 
dian Shield  having  both  vulnerable  terrain  and  an 
undisturbed  Great  Lakes  forest  type.  The  TLW 
contains  a  chain  of  four  lakes  (five  distinct  lake 
basins)  that  range  from  5.8  to  52.0  hectares  in  area 
and  2.2  to  12.2  meters  in  mean  depth.  The  lakes  are 
dimictic  and,  except  for  the  deepest  lake,  experi- 
ence dissolved  oxygen  depletion  in  undisturbed 
bottom  waters.  There  is  a  gradient  in  the  major  ion 
composition  of  lakes  within  the  TLW,  the  most 
dilute  waters  occurring  at  high  elevations.  Calcium 
levels  increase  down  the  chain.  Sulfate  is  the  domi- 
nant lake  water  ion  in  the  headwater  lake,  while 
alkalinity  dominates  in  the  lowest  lake.  Phosphorus 
is  the  limiting  nutrient  in  these  lakes;  N03-N  levels 
are  relatively  high  because  the  terrestrial  basin 
exhibits  low  utilization  of  this  nitrogen  species. 
Seasonal  and  episodic  variations  in  surface  water 
composition  can  be  large.  The  headwater  lake  con- 
tains no  fish;  however  fish  communities  in  the 
lower  three  lakes  are  composed  of  8-11  species. 
The  distribution  of  benthic  organisms  is  primarily  a 
function  of  lake  depth  and  presence  or  absence  of 
fish  rather  than  variations  in  water  chemistry.  Zoo- 
plankton  species  composition  is  similar  across  all 
lakes,  and  cyanophytes  are  the  dominant  algae 
throughout.  The  forest  is  an  uneven-aged,  mature 
to  over-mature  old-growth  tolerant  hardwood 
stand.  The  principal  tree  species  is  sugar  maple 
with  lesser  amounts  of  other  hardwoods  and  vari- 
ous conifers.  Production  is  typical  of  forest  at  this 
northerly  latitude.  Foliar  bioelement  concentra- 
tions are  generally  similar  to  those  observed  at 
Hubbard  Brook,  New  Hampshire.  (See  W89-05083 
thru  W89-05106)  (Author's  abstract) 
W89-05082 
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Group  5B — Sources  Of  Pollution 

DETAILED  ANALYSIS  OF  SULPHATE  AND 
NITRATE  ATMOSPHERIC  DEPOSITION  ES- 
TIMATES AT  THE  TURKEY  LAKES  WATER- 
SHED, 

Atmospheric  Environment  Service,  Downsview 
(Ontario). 

A.  Sirois,  and  R.  J.  Vet. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  14-25,  1988.  6 
fig,  3  tab,  1 1  ref. 

Descriptors:  *Water  pollution  sources,  *Acid  rain, 
•Air  pollution  effects,  *Lakes,  'Canada,  Deposi- 
tion, Watersheds,  Ontario,  Precipitation,  Sulfates, 
Nitrates,  Seasonal  variation,  Statistical  analysis. 

Daily  concentrations  of  sulfates  and  nitrates  in  air 
and  precipitation  were  measured  at  the  Turkey 
Lakes  Watershed  in  central  Ontario  from  Septem- 
ber 1980  until  December  1984.  The  measurement 
data  were  used  to  estimate  wet,  dry,  and  total 
deposition  of  sulfates  and  nitrates  to  the  watershed. 
Over  the  four  years,  the  annual  values  of  total  (wet 
plus  dry)  deposition  ranged  from  34  to  38  (plus/ 
minus  15%)  mmol/sq  m/yr  for  S04(~)  and  from 
38  to  47  (plus/minus  30%)  mmol/sq  m/yr  for 
N03(-).  On  a  molar  basis,  the  deposition  of  N03(-) 
exceeded  the  deposition  of  total  S04(~)  by  19%. 
However,  when  converted  to  equivalents,  total 
S04(-)  exceeded  total  N03(-)  by  68%.  Dry  depo- 
sition represented  approximately  15  and  25%  of 
the  total  deposition  of  S04(-)  and  N03(-),  respec- 
tively, to  the  watershed.  Wet  and  dry  deposition  of 
sulfate  and  nitrate  was  found  to  be  highly  episodic, 
with  the  top  20%  of  daily  events  delivering  60- 
70%  of  the  total  sulfur  and  nitrogen  deposition  to 
the  watershed.  Statistically  significant  seasonal 
cycles  were  found  in  the  concentration  and  deposi- 
tion values  of  most  of  the  sulphur  and  nitrogen 
species  measured  at  the  watershed.  (See  W89- 
05082  and  W89-05084  thru  W89-05101)  (Author's 
abstract) 
W89-05083 


CHEMISTRY  OF  ATMOSPHERIC  DEPOSI- 
TION, THE  SNOWPACK,  AND  SNOWMELT  IN 
THE  TURKEY  LAKF.S  WATERSHED, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
R.  G.  Semkin,  and  D.  S.  Jeffries 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  38-46,  1988.  7 
fig,  7  tab,  21  ref. 

Descriptors:  'Samplers,  'Water  pollution  sources, 
'Canada,  'Acid  rain,  'Air  pollution  effects,  'Wa- 
tersheds, 'Snow,  Comparison  studies,  Deposition, 
Snowpack,  Snowmelt,  Nitrates,  Sulfates,  Ions, 
Chemical  analysis,  Lake  basins,  Ontario. 

Bulk  and  wet-only  deposition  and  the  snowpack 
were  monitored  at  the  Turkey  Lakes  Watershed  in 
northern  Ontario  over  the  winter  and  spring  of 
1986.  Based  on  a  comparison  with  snowpack  and 
cumulative  snowmelt,  the  bulk  sampler  overcol- 
lected major  ions  by  factors  ranging  from  6  to 
22%.  Nitrate  appeared  to  be  preferentially  collect- 
ed by  the  bulk  sampler  relative  to  S04(-)  during 
snow  events.  Dry  deposition  was  estimated  to  be 
12  and  5%  of  total  deposition  for  S04(~)  and 
N03(-),  respectively.  Ion  budgets  for  cumulative 
bulk  deposition  and  snowmelt  supported  the  hy- 
pothesis that  ion  losses  from  the  snowpack  are 
insignificant  during  a  winter  having  no  melt  epi- 
sodes. Snowmelt  was  characterized  by  chemical 
fractionation  of  major  ions;  S04(~)  and  H(  +  )  in 
initial  meltwaters  were  ten  times  more  concentrat- 
ed than  the  premelt  snowpack.  Preferential  elution 
of  ions  in  the  snowmelt  followed  the  sequence: 
S04(~)  >  N03(-)  >  H(  +  )  >  Cl(-).  Snowmelt 
chemistry  was  used  to  predict  changes  in  lake 
chemistry:  H(  +  ),  N03(-),  and  NH4(  +  )  levels 
should  increase  in  lake  waters;  Ca(+  +)  decreases 
through  dilution  by  snowmelt;  S04(-)  concentra- 
tions remain  fairly  constant.  (See  W89-05082  thru 
W89-05084  and  W89-05086  thru  W89-05101)  (Au- 
thor's abstract) 
W89-05085 


COMPARISON  OF  BULK,  WET-ONLY,  AND 
WET-PLUS-DRY  DEPOSITION  MEASURE- 
MENTS AT  THE  TURKEY  LAKES  WATER- 
SHED, 

Atmospheric  Environment  Service,  Downsview 
(Ontario). 

R.  J.  Vet,  A.  Sirois,  D.  S.  Jeffries,  R.  G.  Semkin, 
and  N.  W.  Foster. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  26-37,  1988.  4 
fig,  1  tab,  13  ref. 

Descriptors:  'Water  pollution  sources,  'Lakes, 
'Canada,  'Acid  rain,  'Air  pollution  effects,  'Dep- 
osition, Watersheds,  Comparision  studies,  Statisti- 
cal methods,  Sulfates,  Nitrates,  Data  interpretation, 
Variability,  Lake  basins,  Ontario. 

Four   different   types   of  atmospheric   deposition 
measurements   were   made   at   the  Turkey   Lakes 
Watershed  in  central  Ontario  from  1981  to  1984. 
They  included  weekly  and  variable  period  bulk 
deposition  measurements.  The  resulting  annual  and 
seasonal  deposition  estimates  from  the  four  meth- 
ods were  compared  for  numerical  and  statistical 
differences.   Several   results  unexpected  from  the 
theory  of  the  measurement  methods  appeared  in 
the  comparison:   (1)  one  of  the  bulk   deposition 
measurements  produced  lower  deposition  of  acid- 
related  ions  than  the  two  wet-only  measurements 
and  (2)  the  monthly  wet-only  measurements  pro- 
duced higher  deposition  of  sulfate  than  the  two 
bulk  deposition  data  sets  (by  6  and  19%).  Several 
results   were   consistent   with    the   theory   of  the 
measuicmentv    (1)    the   daily    wet-only    measure- 
ments produced  deposition  values  lower  than  the 
weekly  bulk  deposition  measurements  and  (2)  the 
wet-plus-dry   deposition    measurements   produced 
higher  estimates  of  sulfate  and  nitrate  deposition 
than  the  two  bulk  data  sets  (15-35%  higher).  Labo- 
ratory biases  appeared  to  be  partially  responsible 
for  some  of  the  differences  found  in  the  compari- 
viii    (Sec  W89-05082  thru  W89-05083  and  W89- 
05083  thru  W89-05 101)  (Author's  abstract) 
W89-050X4 


ION  MASS  BUDGETS  FOR  LAKES  IN  THE 
TURKEY  LAKES  WATERSHED,  JUNE  1981- 
MAY  1983, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

D.  S.  Jeffries,  R.  G.  Semkin,  R.  Neureuther,  and 
M.  Seymour.  . 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  47-58,  1988.  3 
fig,  9  tab,  33  ref. 

Descriptors:  'Water  pollution  sources,  'Seepage, 
'Canada,  'Acid  rain,  'Watersheds,  'Air  pollution 
effects,  'Hydrologic  budget,  'Ion  transport,  Depo- 
sition, Acidification,  Groundwater  runoff,  Path  of 
pollutants,  Lake  basins,  Chemistry,  Ion  exchange, 
Ontario,  Sulfates,  Nitrates,  Ammonia,  Path  of  pol- 
lutants. 

Ion  mass  budgets  were  determined  for  two  water 
years  (June-May  1981-1983)  for  Batchawana  Lake 
South,  Wishart  Lake,  Little  Turkey  Lake  and 
Turkey  Lake  in  Ontario.  Water  budgets  balance 
within  measurement  error  except  for  Little  Turkey 
Lake  (output  surplus  for  both  water  years)  and 
Batchawana  Lake  South  (output  surplus  for  1982- 
1983).  Groundwater  seepage  is  hypothesized  to 
explain  these  water  budget  imbalances.  The  chemi- 
cal budgets  show  that  H(  +  ),  NH4(  +  ),  and  N03(-) 
are  retained  by  the  lakes  to  varying  degrees.  The 
major  input  pathway  for  H(  +  )  and  NH4(  +  )  is  via 
direct  atmospheric  deposition,  while  relatively 
weaker  terrestrial  retention  of  N03(-)  causes  basin 
runoff  to  be  the  major  input  pathway  for  this 
parameter.  All  three  species  are  playing  an  acidify- 
ing role  on  the  Turkey  Lakes  Watershed.  Chemi- 
cal budgets  for  Mg(++),  Na(  +  ),  K(  +  ),  S04(-), 
and  Cl(-)  are  generally  balanced  for  all  lakes  rela- 
tive to  the  water  budgets.  In  contrast,  Ca(++) 
and  acid-neutralizing  capacity  exhibit  excess 
output  over  measured  plus  estimated  inputs.  Proba- 
ble unmeasured  inputs  of  these  two  parameters 
include  groundwater  seepage  and  Ca(++)  ex- 
change with  the  sediments.  In-lakc  generation  of 
acid-neutralizing  capacity  by  S04(-)  reduction  is 
of  minor  importance.  (See  W89-05082  thru  W89- 
05085  and  W89-05087  thru  W89-05101)  (Author's 
abstract) 


W89-05086 

ACID  PRECIPITATION  AND  CHOI  MJWAT- 
ER  CHEMISTRY  AT  THE  TURKEY  LAKES 
WATERSHED, 

National    Hydrology    Research    Inst,    Saskatoon 
(Saskatchewan). 
D.  Craig,  and  L.  M.  Johnston. 
Canadian   Journal  of  Fisheries  and   Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  59-65,  1988.  8 
fig,  1  tab,  21  ref. 

Descriptors:  'Water  pollution  sources,  'Surface- 
ground  water  relations,  'Canada,  'Acid  rain, 
'Lakes,  'Path  of  pollutants.  Chemical  properties, 
Groundwater,  Weathering,  Carbonates,  Ground- 
water runoff,  Hydrologic  budget,  Flow  rates,  Min- 
eralogy, Stratigraphy,  Alkaline  water,  Ontario. 

To  determine  correctly  the  response  of  a  basin  to 
various  acid-loading  events,  the  groundwater  hy- 
drology must  be  considered  as  a  function  of  the 
basin  stratigraphy  and  mineralogy.  Groundwaters 
in  the  Turkey  Lakes  Watershed  in  Ontario  are  well 
buffered  and  in  general  provide  a  reservoir  of 
alkalinity  for  surface  waters  in  the  basin.  The 
groundwater  chemistry  is  dominated  by  the  weath- 
ering of  carbonates  present  in  the  tills.  Groundwat- 
er can  follow  a  variety  of  pathways  through  the 
subsurface.  These  pathways  can  have  very  differ- 
ent flow  rates  and  groundwater  chemistry.  As  a 
result  of  this  the  influence  of  groundwater  on 
surface  water  is  highly  site-specific.  (See  W89- 
05082  thru  W89-05086  and  W89-05088  thru  W89- 
05101)  (Author's  abstract) 
W89-05087 


ALUMINUM  CONTAMINATION  OF 

GROUNDWATER:  SPRING  MELT  IN  CHALK 
RIVER  AND  TURKEY  LAKES  WATERSHEDS- 
PRELIMINARY  RESULTS, 

National    Hydrology    Research    Inst.,    Saskatoon 
(Saskatchwan).  Ground  Water  Div. 
H.  Chew,  L.  M.  Johnston,  D.  Craig,  and  K.  Inch. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  66-71,  1988.  5 
fig,  18  ref. 

Descriptors:  'Acid  rain  effects,  'Path  of  pollut- 
ants, 'Groundwater  pollution,  'Aluminum, 
'Canada,  'Watersheds,  'Seasonal  variation,  Com- 
parison studies,  Hydrogen  ion  concentration,  Wa- 
tershed models,  Acid  rain,  Air  pollution  effects, 
Carbonates,  Chemical  properties,  Groundwater 
runoff,  Data  interpretation,  Surface-groundwater 
relations,  Snowmelt,  Ontario. 

Two  watersheds  with  seasonal  pH  depressions  in 
the  groundwater  exhibit  high  aluminum  concentra- 
tions associated  with  these  acidification  events. 
The  watersheds  receive  similar  atmospheric  load- 
ings of  H(  +  )  and  S04(~)  but  are  covered  by 
different  surficial  deposits.  The  aluminum  was 
measured  in  four  fractions  by  varying  the  pH  and 
time  conditions  during  analysis.  The  resulting 
classes  calculated  from  these  fractions  are  Class  a, 
containing  fast-reacting  monomeric  aluminum,  pre- 
dominantly inorganic  Al(  +  3)  and  hydroxy  com- 
pounds; Class  b,  containing  fast-reacting  complex 
aluminum  species,  mainly  inorganic  F(-)  complexes 
and  simple  organic  complexes;  Class  c,  containing 
slow-reacting  amorphous  and  some  polymeric  alu- 
minum species;  and  a  class  containing  a  residue  of 
unknown  aluminum  species  adding  to  the  total 
acid-extractable  aluminum.  There  are  significant 
differences  in  the  distribution  of  the  various  alumi- 
num species  between  the  two  watersheds,  both 
with  depth  and  in  the  predominant  class  identified. 
The  generally  higher  values  measured  at  one  wa- 
tershed are  consistent  with  the  lower  carbonate 
content  of  the  overburden.  In  both  locations  it 
appears  that  the  controlling  factor  is  the  pH  of  the 
groundwater,  with  all  but  Class  c  species  increas- 
ing with  decreasing  pH.  The  difference  between 
the  distributions  of  aluminum  species  in  ground- 
water and  surface  water  is  under  investigation  to 
determine  the  influence  of  groundwater-borne  alu- 
minum on  the  surface  water  into  which  it  flows. 
(See  W89-05082  thru  W89-05087  and  W89-05089 
thru  W89-05 101) 
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W89-05088 


MODELLING  STREAM  CHEMISTRY  FOR 
THE  TURKEY  LAKES  WATERSHED:  COM- 
PARISON WITH  1981-84  DATA, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

D.  C.  L.  Lam,  A.  G.  Bobba,  D.  S.  Jeffries,  and  D. 
Craig. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  72-80,  1988.  5 
fig,  2  tab,  20  ref. 

Descriptors:  *Acid  rain  effects,  *Model  studies, 
'Canada,  *Surface-groundwater  relations,  'Water- 
shed  models,  *Streams,  *Path  of  pollutants,  Calci- 
um, Magnesium,  Ion  transport,  Biological  proper- 
ties, Lake  basins,  Groundwater,  Hydrogen  ion 
concentration,  Alkaline  water,  Statistical  methods, 
Data  interpretation,  Ontario,  Comparison  studies. 

Simulation  results  obtained  from  interfacing  a  hy- 
drological  model  with  a  hydrogeochemical  model 
were  used  to  explain  the  increase  of  Ca(  +  + )  + 
Mg(++),  alkalinity,  and  pH  in  a  progressively 
buffered  stream  system  in  the  Turkey  Lakes  Wa- 
tershed, Ontario.  Results  from  the  model,  which 
were  calibrated  with  observed  data  for  1981,  were 
confirmed  with  those  from  1982,  1983,  and  1984. 
The  results  further  supported  the  hypothesis  that 
the  increases  of  the  groundwater  input  of  Ca  into 
the  lower  streams  contributed  to  the  increase  of 
alkalinity  and  pH  in  the  downstream  lakes  which 
appeared  to  have  caused  a  corresponding  increase 
in  the  biological  primary  productivity  in  these 
lakes.  (See  W89-05082  thru  W89-05088  and  W89- 
05090  thru  W89-05101  )(Author's  abstract) 
W89-05089 


APPLICATION"  OF  A  HYDROLOGICAL 
MODEL  TO  THE  ACIDIFIED  TURKEY  LAKES 
WATERSHED, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
A.  G.  Bobba,  and  D.  C.  L.  Lam. 
Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  81-87,  1988.  6 
fig,  2  tab,  17  ref. 

Descriptors:  *Path  of  pollutants,  *Acid  rain  ef- 
fects, 'Statistical  methods,  'Model  studies, 
•Canada,  *Hydrologic  models,  'Watershed 
models,  'Sulfates,  Variability,  Snowpack,  Varia- 
tion coefficient,  Geology,  Geomorphology,  Chem- 
ical properties,  Groundwater  movement,  Streams, 
Ontario,  Comparison  studies. 

A  hydrological  model  applied  to  the  Turkey  Lakes 
Watershed  at  different  locations  produced  results 
which  agreed  closely  with  observed  stream  flow, 
groundwater  flow,  snowpack,  and  snowpack 
chemistry.  The  model  results  are  consistent  with 
many  of  the  episodic  events  that  have  occurred  in 
the  watershed.  The  snowpack  sulfate  concentra- 
tion was  simulated  with  a  simple  sulfate  model 
linked  to  the  hydrological  model.  The  different 
calibrated  hydrological  coefficients  were  found  to 
vary  with  the  geology  and  geomorphology  at  sev- 
eral locations  in  the  watershed.  The  general  appli- 
cability of  these  coefficients  was  confirmed  by 
comparing  model  results  with  a  new  set  of  data 
from  subsequent  years.  (See  W89-05082  thru  W89- 
05089  and  W89-05091  thru  W89-05101)  (Author's 
abstract). 
W89-05090 


WATER  AND  CHEMICAL  BUDGETS  FOR 
TERRESTRIAL  BASINS  AT  THE  TURKEY 
LAKES  WATERSHED, 

Great    Lakes    Forestry    Research    Centre,    Sault 

Sainte  Marie  (Ontario). 

For  primary  bibliographic  entry  see  Field  2A. 

W89-05091 


ACID  DEPOSITION  AND  NUTRIENT  LEACH- 
ING FROM  DECIDUOUS  VEGETATION  AND 
PODZOLIC  SOILS  AT  THE  TURKEY  LAKES 
WATERSHED, 

Great    Lakes    Forestry    Research    Centre,    Sault 


Sainte  Marie  (Ontario). 
N.  W.  Foster,  and  J.  A.  Nicolson. 
Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  96-100,  1988. 
3  tab,  22  ref. 

Descriptors:  *Acid  rain  effects,  'Canada,  'Leach- 
ing, 'Vegetation,  'Soils,  'Forest  watersheds,  Pod- 
zols,  Deciduous  forests,  Nutrients,  Mineralization, 
Percolation,  Air  pollution  effects,  Runoff,  Ion 
transport,  Ontario. 

Mean  annual  ion  concentrations  and  ion  fluxes  in 
precipitation  induced  by  contact  with  a  maple- 
birch  forest  and  soil  were  determined  for  1981- 
1985  at  the  Turkey  Lakes  Watershed.  Neutraliza- 
tion of  atmospherically  deposited  H(  +  )  was  effect- 
ed by  the  canopy  and  mineral  soil.  Sulfate  was  an 
important  counter-ion  for  K(  +  )  leached  from  the 
vegetation.  Acid  deposition  had  a  minor  impact  on 
the  quality  of  stemflow  and  forest  floor  percolate, 
which  were  enriched  in  K(  +  )  and  Ca(+  +)  mobi- 
lized in  association  with  organic  anions.  Calcium 
and  Mg(+  +  )  were  leached  from  the  mineral  soil 
in  association  with  S04(-)  and  N03(-).  Sulfate  was 
derived  largely  from  acid  deposition,  and  N03(-) 
from  both  precipitation  and  nitrification  of  native 
soil.  (See  W89-05082  thru  W89-05091  and  W89- 
05091  thru  W89-05101)  (Authors  abstract) 
W89-05092 


STUDY  OF  METAL  ACCUMULATION 
TRENDS  IN  SEDIMENT  CORES  FROM  THE 
TURKEY  LAKES  (ALGOMA,  ONTARIO), 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

J.  R.  Morris,  and  W.  Kwain. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  145-154,  1988. 
5  fig,  5  tab,  30  ref. 

Descriptors:  'Air  pollution  effects,  'Lake  sedi- 
ments, 'Metals,  'Canada,  'Path  of  pollutants,  Var- 
iability, Vertical  distribution,  Temporal  distribu- 
tion, Aluminum,  Manganese,  Lead,  Zinc,  Copper, 
Nickel,  Dry  matter,  Concentration  time,  Oxida- 
tion, Sedimentation  rates,  Acid  rain,  Data  interpre- 
tation, Watersheds,  Ontario. 

Temporal  (vertical)  and  spatial  trends  in  sediment 
accumulations  of  nonresidual  aluminum,  manga- 
nese, lead,  zinc,  copper,  and  nickel  were  investigat- 
ed in  18  core  samples  collected  from  four  of  the 
Turkey  Lakes  in  1980-1981.  Accumulation  rates  of 
nonresidual  Al  differed  among  sampling  sites,  both 
within  and  among  lakes,  but  was  assumed  to  have 
been  temporally  constant  at  each  location.  Concen- 
trations of  dry  matter  and  all  other  metals  were 
expressed  as  mass  per  unit  mass  of  Al.  Cumulative 
Al  was  used  as  an  index  of  time.  Since  Mn  enrich- 
ments near  the  sediment  surface  may  reflect  an 
oxidation  zone,  they  were  not  interpreted  as  in- 
creased Mn  inputs.  Other  metal  enrichments  were 
considered  anthropogenic.  Little  Pb  occurred  at 
the  bottom  of  sediment  cores,  but  Pb  accumulation 
rates  increased  greatly  toward  the  sediment  sur- 
face. Major  Pb  enrichments  were  assumed  to  have 
begun  at  1940.  Zn  accumulation  rates  had  also 
progressively  increased  through  most  of  the  previ- 
ous four  decades.  During  the  same  period,  there 
was  a  modest  rise  in  Cu  and  Ni  accumulation  rates. 
Metal  accumulation  rates  differed  considerably 
among  lakes,  and  among  sites  within  lakes,  but 
these  differences  primarily  reflected  variations  in 
dry  matter  sedimentation  rates.  (See  W89-05082 
thru  W89-05097  and  W89-05099  thru  W89-05101) 
(Author's  abstract) 
W89-05098 


SEDIMENT  PH  IN  PROFUNDAL  CORE  SAM- 
PLES FROM  THE  TURKEY  LAKES  (ALGOMA, 
ONTARIO), 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

J.  R.  Morris,  and  W.  Kwain. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  155-158,  1988. 
2  fig,  18  ref. 

Descriptors:  'Acid  rain  effects,  'Canada,  'Air  pol- 
lution  effects,   'Lake   sediments,    'Hydrogen   ion 
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concentration,     Cores,     Watersheds,     Deposition, 
Comparison  studies,   Path  of  pollutants,  Ontario. 

Vertical  pH  profiles  were  recorded  in  sediment 
cores  from  four  of  the  Turkey  Lakes  in  the 
Algoma  region  of  northern  Ontario.  In  the  three 
upper  lakes  of  the  chain,  median  down-core  pH, 
which  should  be  correlated  with  historic  lake 
water  pH,  was  below  the  median  down-core  pH 
for  other  lakes  in  northeastern  Ontario.  The 
Turkey  Lakes  had  probably  been  relatively  acidic, 
therefore,  since  pre-industrial  times.  Down-core 
pH  tended  to  be  lower  in  upstream  lakes.  While  a 
pH  minimum  was  typically  observed  at  the  sedi- 
ment-water interface,  the  surficial  sediments  were 
not  acidified  relative  to  down-core  sediments.  (See 
W89-05082  thru  W89-05098  and  W89-05100  thru 
W89-05101)  (Author's  abstract) 
W89-05099 


EFFECT  OF  ACID  PRECIPITATION  ON  MI- 
CROBIAL DECOMPOSITION  PROCESSES  IN 
SEDIMENT  FROM  STREAMS  IN  THE 
TURKEY  LAKES  WATERSHED, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
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LOADINGS  OF  ORGANOCHLORINE  CON- 
TAMINANTS AND  TRACE  ELEMENTS  TO 
TWO  ONTARIO  LAKE  SYSTEMS  AND  THEIR 
CONCENTRATIONS  IN  FISH, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario). 

M.  G.  Johnson,  J.  R.  M.  Kelso,  and  S.  E.  George. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  170-178,  1988. 
2  fig,  5  tab,  33  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Canada,  'Chlorinated  hydrocarbons,  'Trace 
elements,  'Lakes,  'Acid  rain,  Chemical  precipita- 
tion, Fish  conservation,  Hydrologic  systems,  Re- 
gression analysis,  Hardness,  Variability,  Runoff, 
Ontario,  Copper,  Nickel,  Zinc. 

Direct  precipitation  contributed  >90%  of  organ- 
ochlorine  loadings  to  Emmett  and  Bartley  Lakes 
and  three  Turkey  Lakes.  The  organochlorines  with 
highest  lake  loadings  were  PCBs,  alpha-BHC, 
gamma-BHC,  methoxychlor,  HCB,  and  dieldrin 
with  means  of  31.6,  26.9,  7.2,  1.4,  1.0,  and  1.0 
micrograms/sq  m/year,  respectively.  Heptachlor 
epoxide,  alpha-  and  gamma-chlordane,  and  alpha- 
and  beta-endosulfan,  endrin,  and  total  DDT  had 
mean  loadings  of  0.1-0.9  micrograms/sq  m/year, 
mostly  from  direct  precipitation.  Heptachlor, 
aldrin,  and  mirex  were  not  detected  in  precipita- 
tion, runoff,  or  fish  samples.  gamma-BHC,  methox- 
ychlor, alpha-  and  beta-endosulfan,  and  endrin 
were  not  detected  in  any  fish  of  five  species  from 
the  five  lakes  but  they  had  significant  lake  load- 
ings. In  multiple  regression  analysis,  42-68%  of  the 
variability  in  residues  of  organochlorines  in  fish 
was  accounted  for  by  lake  loading  and 
octanohwater  partition  coefficient  (to  quantify  li- 
pophilicity).  Relatively  high  concentrations  of 
total  DDT  occurred  in  fish  because  of  high  lipo- 
philicity,  high  concentrations  of  alpha-BHC  oc- 
curred because  of  high  loading,  and  high  concen- 
trations of  PCB  were  attributable  to  both  factors. 
Trace  element  loadings  in  runoff  were  generally 
higher  than  in  precipitation  to  the  softwater  lakes 
and  lower  in  the  hardwater  system.  Pb  concentra- 
tions in  fish  were  proportional  to  loadings,  but  Cu 
and  Ni  residues  in  fish  were  less  variable  than  their 
loadings,  and  Zn  loadings  and  residues  were  fairly 
uniform.  Hg  showed  highest  biomagnification  (res- 
idue in  relation  in  relation  to  loading),  and  the 
larger  piscivorous  fish  had  the  highest  residues. 
(See  W89-05082  thru  W89-05100)  (Author's  ab- 
stract) 
W89-05101 


MULTIVARIATE  ANALYSIS  OF  CORRELA- 
TIONS BETWEEN  ENVIRONMENTAL  PA- 
RAMETERS AND  CADMIUM  CONCENTRA- 
TIONS IN  HYALELLA  AZTECA  (CRUSTACEA: 
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AMPHIPODA)  FROM  CENTRAL  ONTARIO 
LAKES, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
M.  Stephenson,  and  G.  L.  Mackie. 
Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 
ences  CJFSDX,   Vol.   45,   No.    10,   p    1705-1710, 
October  1988.  2  fig,  5  tab,  22  ref.  NSERC  Grant 
G0918. 

Descriptors:  *Path  of  pollutants,  'Lake  morphom- 
etry, "Cadmium,  *Amphipods,  Multivariate  analy- 
sis, Principal  component  analysis,  Crustacea, 
Water  properties,  Littoral  zone,  Calcium,  Correla- 
tion analysis,  Ontario,  Canada,  Organic  carbon, 
Statistical  analysis. 

Cadmium  concentrations  in  Hyalella  azteca  col- 
lected from  69  central  Ontario  lakes  ranged  from 
0.13  to  56.6  micrograms/gram  dry  mass.  Principal 
components  analysis  followed  by  multiple  linear 
regression  found  three  principal  components,  inter- 
preted as  water  hardness,  total  cadmium,  and  dis- 
solved organic  carbon  concentrations,  to  be  signifi- 
cantly correlated  with  cadmium  concentrations  in 
H.  azteca.  Cadmium  concentrations  in  H.  azteca 
were  independent  of  cadmium  concentrations  in 
littoral  sediments.  It  is  suggested  that  cadmium 
ions  compete  with  calcium  ions  for  uptake  sites  on 
the  gill  surfaces  of  H.  azteca.  High  concentrations 
of  dissolved  organic  carbon  may  complex  free 
cadmium  ions  and  reduce  their  concentration  in 
solution,  leading  to  lower  cadmium  concentrations 
in  H.  azteca.  (Author's  abstract) 
W89-05103 


ACCUMULATION  OF  MERCURY  BY  PLANK- 
TON AND  BENTHIC  INVERTEBRATES  IN  RI- 
VERINE LAKES  OF  NORTHERN  MANITOBA 
(CANADA):  IMPORTANCE  OF  REGIONALLY 
AND  SEASONALLY  VARYING  ENVIRON- 
MENTAL FACTORS, 

National    Hydrology    Research    Inst.,    Saskatoon 
(Saskatchewan). 
T.  A.  Jackson. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  10,  p  1744-1757, 
October  1988.  11  tig,  7  tab,  28  ref. 

Descriptors:  *Bioaccumulation,  *Benthic  environ- 
ment, "Path  of  pollutants,  *Mercury,  Seasonal  var- 
iation, Regional  analysis,  Lakes,  Water  currents, 
Plankton,  Methylation,  Suspended  sediments,  Aer- 
ation, Manitoba,  Canada. 

Mercury    (Hg)    concentrations    in    plankton    and 
benthic  invertebrates  from  riverine  lakes  of  north- 
ern Manitoba  were  generally  found  to  be  unrelat- 
ed, or  inversely  related,  to  inorganic  and  methyl 
mercury  levels  and  Hg  methylation  rates  in  their 
habitats  but  were  strongly  dependent  on  environ- 
mental factors.  The  relationships  suggest  that  the 
uptake  of  Hg  by  these  organisms  was  controlled 
largely  by  suspended  and  sedimentary  Hg-binding 
substances    such    as    FeOOH,    MnOOH,    organic 
matter,  sulfides,  and  clay.  The  sole  exception  was 
midsummer  phytoplankton,  whose  Hg  content  was 
a  function  of  Hg  levels  in  local  sediments,  probably 
because  interference   by   suspended   detritus  was 
minimal;  during  the  spring  flood,  such  interference 
had  a  predominant  effect.  Aeration  of  lake  water 
by  fluvial  currents  probably  enhances  the  availabil- 
ity of  Hg  to  plankton  by  promoting  decomposition 
of  organic  matter  and  sulfides  but  decreases  the 
availability   of  Hg   to   some  benthic  animals  by 
causing  MnOOH  precipitation.  FeOOH  apparently 
limits     Hg     uptake    by    chironomid     larvae    but 
MnOOH  limits  Hg  uptake  by  oligochaetes,  nema- 
todes,    and     pelecypods,    suggesting    preferential 
uptake  of  certain  forms  of  Hg  by  particular  biolog- 
ical and  mineral  species.  Decreases  in  temperature 
may  also  retard  Hg  uptake  by  benthos.  Biodilution 
has  no  significant  effect  on  Hg  accumulation  by 
benthos  or  plankton.  (Author's  abstract) 
W89-05104 


INTERNAL  NITROGEN   AND  PHOSPHORUS 
LOADS  IN  LAKE  ROTORUA,  NEW  ZEALAND, 

Ministry   of   Works   and    Development,    Hamilton 

(New  Zealand)  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 
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VI.  MAN-MADE  LAKES.  SOME  PHYSICO- 
CHEMICAL  ASPECTS  OF  LAKE  SAINT-JEAN, 
QUEBEC,  CANADA, 

Quebec  Univ.,  Sainte-Foy. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05183 


HEAVY  METAL  DISTRIBUTION  AND  WATER 
QUALITY  ASPECTS  OF  A  NEWLY  IMPOUND- 
ED GOLD  MINING  RESERVOIR, 

Nevada  Univ.,  Las  Vegas.  Environmental  Re- 
search Center. 

R.  Axler,  J.  E.  Reuter,  D.  Slotton,  and  C. 
Goldman. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  968-975,  August  1988. 
1  fig,  3  tab,  21  ref. 

Descriptors:  *Dam  effects,  'Water  pollution 
sources,  'Gold  mines.  'Reservoirs,  'Heavy  metals, 
'Davis  Creek  Reservoir,  California,  Chromium, 
Mercury,  Nickel,  Zinc,  Sediment.  Zooplankton, 
Cache  Creek,  Leachates,  Mine  drainage. 

Davis  Creek  Reservoir  was  created  in  November 
1984  to  serve  as  a  water  supply  for  mining  oper- 
ations at  the  McLaughlin  Gold  Mine  in  the  historic 
Knoxville  mining  district  in  California.  Davis 
Creek  is  a  hardwater,  seasonal  tributary  to  Cache 
Creek  which  serves  as  a  major  source  of  water  for 
farming,  and  domestic  uses  in  addition  to  its  wild- 
life and  recreational  benefits.  Monitoring  data  col- 
lected from  1981  to  1984  showed  that  Davis  Creek 
was  a  regionally  typical,  hardwater,  Coast  Range 
stream  characterized  by  fluctuations  in  flow,  and 
poor  water  quality,  often  unfit  for  both  consump- 
tion and  irrigation.  Drainage  from  the  abandoned 
Reid  Mercury  Mine  contributes  high  levels  of  Fe, 
Mn,  Hg,  and  probably  sulfate.  The  Reservoir  is 
hydrologically  separate  from  the  tailings  pond, 
mine  pit,  and  waste  rock  disposal  sites  of  the 
McLaughlin  Gold  Mine.  However,  it  receives 
inputs  of  heavy  metals  from  native  basin  soils, 
leachate  from  upstream  old  tailings  piles,  and  a 
continuous  trickle  from  an  adit  in  the  abandoned 
Reid  Mercury  Mine.  Most  of  the  heavy  metals 
monitored  in  water,  sediments,  and  biological  tis- 
sues have  been  either  undetectable  or  far  enough 
below  available  criteria  to  be  of  no  significant 
concern  as  yet.  However,  concentrations  of  Cr, 
Hg,  Ni,  and  Zn  were  relatively  high.  The  reduc- 
tion in  the  seasonality  of  downstream  flow  is  the 
most  important  impact  of  the  dam;  the  reservoir 
requires  prudent  management  to  avoid  problems 
due  to  discharges  of  anoxic  water.  (Davis-PTT) 
W89-05184 


NUTRIENT  LOAD  AND  PROVISIONAL  VALU- 
ATION IN  AN  ARTIFICIAL  RESERVOIR, 
Centro  di  Studio  sulla  Biologia  Cellulare  e  Mole- 
colare  delle  Piante,  Milan  (Italy).  Dipt,  di  Biologia. 
M.  Cotta-Ramusino,  and  G.  Crosa. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  1011-1013,  August 
1988.  3  fig,  1  tab,  4  ref. 

Descriptors:  'Liminology,  'Lake  morphometry, 
'Water  pollution  sources,  'Reservoirs.  'Hydrolo- 
gical  regime,  'Nutrients,  Domestic  wastes,  Munici- 
pal wastewater,  Seasonal  variation,  Dirillo,  Italy, 
Wastewater  pollution,  Phosphorus,  Nitrogen. 

The  Dirillo,  the  southernmost  artificial  reservoir  in 
Italy,  was  created  by  damming  its  only  feeder,  a 
torrential  stream  whose  spates  and  trickles  coin- 
cide with  the  trend  of  rainfall  and  which  carries 
into  the  lake  the  sewage  effluent  of  some  12,000 
people.  There  are  no  industrial  discharges,  and 
other  activities  such  as  agriculture  and  pasture 
usage  are  negligible  in  the  drainage  area.  On  the 
basis  of  the  hydrological  parameters,  two  charac- 
teristic periods  of  the  reservoir's  annual  cycle  have 
been  identified:  the  dynamics  of  the  changes  in  the 
amounts  of  phosphorus  and  of  nitrogen  and  their 
concentrations  in  the  reservoir  during  the  high 
water  period  (winter)  and  the  low  water  period 
(summer).  The  reservoir's  prevalent  nutritional 
regime  is  characterized  by  the  amounts  brought  in 
during  the  winter  flooding.  The  peculiar  hydrolo- 


gy of  reservoirs  of  this  type  leads  to  a  lowering  of 
the  concentration  of  nutrients  (DavK-PTl  ) 
W89-05I88 


SEDIMENTS  IN  MIL  PERIODICALS  EX- 
POSED MARGINAL  ZONE  Of  \  HYPER- 
TROPHIC RESERVOIR:  THE  INI  II  f  N(  I  ( ,\ 
EXPOSURE  in  PHOSPHATE  EXCHANGE 
CHARACTERISTICS, 

National  Inst  for  Water  Research,  Pretoria  (South 
Africa). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05189 


PRIMARY  PRODUCTION  IN  A  SMALL  AGRI- 
CULTURAL STREAM, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy 
For  primary  bibliographic  entry  see  Field  5C. 

W89-05205 


YEARLY  FLUX  OF  VIRUS-LIKE  PARTICLES 
AND  HUMIC  ACID  IN  RIVER  SEDIMENT, 

Davidson  Coll.,  NC.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-05210 


DERIVED  FREQUENCY  DISTRIBUTION  FOR 
STORM  RUNOFF  POLLUTION, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05225 


CONTROL     OF     VOC     EMISSIONS     FROM 
WASTE  MANAGEMENT  FACILITIES, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany 

For  primary  bibliographic  entry  see  Field  5E. 
W89-05229 

LEAKAGE    RATES    THROUGH    FLAWS    IN 
MEMBRANE  LINERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-05230 


ASSESSMENT  OF  PROBABILITY  DISTRIBU- 
TION OF  DISSOLVED  OXYGEN  DEFICIT, 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 

Y.-K.  Tung,  and  W.  E.  Hathhorn. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  114,  No.  6,  p  1421-1435,  December  1988.  1 
fig,  6  tab,  24  ref. 

Descriptors:  'Model  studies,  'Probability  distribu- 
tion, 'Dissolved  oxygen.  'Oxygen  deficit, 
'Streams,  Water  quality.  Mathematical  analysis, 
Hydrologic  models,  Model  testing,  Water  quality 
criteria. 

Water  quality  modeling  and  prediction  in  a  stream 
environment  is  complicated  by  the  occurrence  of  a 
number  of  random  processes  Due  to  the  complex- 
ity of  water  quality  models,  the  analytical  deriva- 
tion of  the  exact  probability  distribution  of  the 
dissolved  oxygen  (DO)  deficit  is  difficult.  This 
paper  proposes  an  appioximate  but  practical 
method  by  using  first-order  analysis  of  uncertainty 
in  estimating  the  statistical  moments  of  the  DO 
deficit.  The  statistical  moments  estimated  were 
then  used  in  an  appropriate  probability  distribution 
for  the  DO  deficit  concentration.  Practical  issues 
involved  are  :  (1)  Finding  the  appropriate  probabil- 
ity distribution  for  the  DO  deficit  concentration 
and  (2)  finding  if  this  appropriate  distribution  func- 
tion is  sensitive  to  the  distribution  of  water  quality 
parameters.  This  paper  examines  a  number  of  com- 
monly used  probability  distributions  for  their  ap- 
propriateness in  describing  the  random  characteris- 
tics of  the  DO  deficit  concentration  under  various 
conditions.  Of  the  distributions  considered  in  the 
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investigation,  lognormal  distribution  proved  to  be 

the  best  model.  (Author's  abstract) 

W89-05231 


ACCUMULATION  AND  EXCRETION  OF  FIVE 
HEAVY  METALS  BY  THE  SALTMARSH 
CORDGRASS  SPARTINA  ALTERNIFLORA, 

Hackensack  Meadowlands  Development  Commis- 
sion, Lyndhurst,  NJ. 
M.  L.  Kraus. 

Bulletin  of  the  New  Jersey  Academy  of  Sciences, 
Vol.  33,  No.  2,  p  39-43,  Fall  1988.  27  ref,  2  tab. 

Descriptors:  *Path  of  pollutants,  *Grasses,  *Heavy 
metals,  *Spartina,  *Bioaccumulation,  *Salt 
marshes,  Metals,  Excretion,  Metabolism,  Aquatic 
plants. 

Leaves,  roots,  rhizomes,  and  seeds,  as  well  as  ex- 
creted salts  from  the  saltmarsh  cordgrass,  Spartina 
alterniflora.  were  collected  in  a  metal  polluted 
estuary  in  Lyndhurst,  New  Jersey.  These  samples 
as  well  as  soil  and  sea  salt  samples  were  analyzed 
for  Cd,  Pb,  Cr,  Cu,  and  Ni.  Data  suggests  that  S. 
alterniflora  has  the  theoretical  potential  to  export 
145.6  g  Cd,  260.0  g  Pb,  104.0  g  Cr,  260.0  g  Cu,  and 
988.8  g  Ni  per  ha/year  through  salt  excretion.  In 
addition,  this  grass  also  has  the  theoretical  poten- 
tial to  export  17.2  g,  894.4  g,  285.5  g,  779.2  g  and 
548.2  g  of  Cd,  Pb,  Cr,  Cu,  and  Ni  respectively  per 
ha/year  through  accumulation  and  export  of  metal 
in  leaf  tissue.  (Author's  abstract) 
W89-05236 


GEOCHEMICAL  MONITORING  OF  ATMOS- 
PHERIC HEAVY  METAL  POLLUTION: 
THEORY  AND  APPLICATIONS, 

For  primary  bibliographic  entry  see  Field  5A. 
W89-05242 


EFFECT  OF  RANDOM  PRECIPITATION 
TIMES  ON  THE  SCAVENGING  RATE  FOR 
TROPOSPHERIC  NITRIC  ACID, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
R.  W.  Stewart. 

Tellus  TELLAL,  Vol.  40B,  No.  4,  p  285-296, 
September  1988.  5  fig,  1  tab,  12  ref. 

Descriptors:  *Acid  rain,  *Water  pollution  sources, 
*Hydrologic  models,  *Nitric  acid,  *  Precipitation 
scavenging,  *Volatile  acids,  Air  pollution,  Precipi- 
tation, Path  of  pollutants,  Air-water  interfaces. 

Studies  of  the  effect  of  averaging  the  continuity 
equation  for  soluble  species  over  wet  and  dry 
periods  of  a  precipitation  cycle  have  shown  that 
the  effective  scavenging  rate  which  must  be  used 
in  such  averaged  models  is  less  than  the  classical 
value  obtained  by  a  simple  average  of  the  scaveng- 
ing rate  over  a  cycle.  This  is  a  consequence  of  the 
fact  that  for  an  intermittent  loss  process  such  as 
precipitation,  wet  periods  correspond  to  depressed 
and  dry  periods  to  enhanced  soluble  species  con- 
centration. There  is  thus  an  inherent  negative  cor- 
relation between  departures  from  the  mean  of  the 
scavenging  rate  and  soluble  species  concentration 
which  is  not  accounted  for  in  the  averaging  proc- 
ess. This  study  shows  that  if  the  source  of  the 
soluble  species  is  time  dependent,  then  periods  of 
positive  correlation  between  scavenging  rate  and 
species  concentration  may  also  result  from  tempo- 
ral averaging.  This  can  result  when  the  end  of  a 
precipitation  period  is  coincident  with  the  diminu- 
tion or  termination  of  the  source.  A  specific  exam- 
ple considered  is  the  late  afternoon  rainout  of  nitric 
acid  occurring  just  prior  to  the  night  time  cessation 
of  its  chemical  production.  Under  some  assumed 
precipitation  scenarios,  the  positive  correlation 
may  dominate,  leading  to  an  effective  scavenging 
rate  exceeding  the  classical  value.  A  model  was 
developed  to  take  account  of  the  effect  of  random 
precipitation  times  on  the  nitric  acid  scavenging 
rate.  These  calculations  give  effective  scavenging 
rates  about  a  factor  of  2  to  3  greater  than  those  of 
some  other  published  models.  For  small  wet  frac- 
tional periods,  typically  less  than  0.1,  the  effective 
scavenging  rate  may  exceed  the  classical  value 
slightly,  although  the  details  of  this  calculation 
depend  on  the  mean  precipitation  period  and  on 


some  of  the  model's  statistical  assumptions.  (Au- 
thor's abstract) 
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TRACE    METAL    CONTAMINATION     FROM 
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Illinois    State    Water    Survey    Div.,    Champaign. 
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PHOSPHORUS  LOSSES  FROM  CROPLAND 
AS  AFFECTED  BY  TILLAGE  SYSTEM  AND 
FERTILIZER  APPLICATION  METHOD, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For   primary   bibliographic   entry   see   Field    5G. 
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WATER  QUALITY  IN  THE  PAWTUXET 
RIVER:  METAL  MONITORING  AND  GEO- 
CHEMISTRY, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 
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Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

4,  p  791-800,  August   1988.   3  fig,   5  tab,   14  ref. 

Descriptors:  *Pawtuxet  River,  'Geochemistry, 
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ing, 'Water  quality,  'Path  of  pollutants,  'Fate  of 
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Lead,  Nickel,  Outfall,  Industrial  wastewater,  Mu- 
nicipal water,  Groundwater  pollution,  Effluents, 
Chemical  analysis,  Pollutant  identification,  Sedi- 
ments. 

The  Pawtuxet  River  flows  from  a  relatively  rural 
area  through  some  of  the  more  highly  industrial- 
ized sections  of  Rhode  Island.  During  its  journey, 
the  river  receives  many  municipal,  industrial,  and 
ground  water  sources  of  metal  constituents.  This 
report  is  the  first  of  a  two-part  series  in  which  the 
water  quality  of  this  urban  river  was  evaluated  by 
a  chemical  monitoring  study  of  the  sources,  trans- 
port mechanisms,  and  fate  of  cadmium,  chromium, 
copper,  lead,  and  nickel  in  the  river.  The  second 
paper  will  use  the  chemical  data  to  derive  and 
calibrate  a  steady-state  water  quality  model  for  this 
river.  The  metal  concentrations  in  the  river  tended 
to  increase  from  the  headwaters  to  the  mouth  with 
river  stations  nearest  to  point  source  outfalls  show- 
ing elevated  values.  In  some  sections  of  the  river, 
levels  of  a  few  of  the  metals  could  not  be  explained 
by  the  point  sources;  and  other  inputs,  including 
sediment  resuspension,  are  proposed  to  make  up 
this  apparent  imbalance.  The  ability  of  a  municipal 
secondary  treatment  plant  to  remove  metals  was 
demonstrated,  and  the  tie-in  of  the  effluent  from  a 
major  chemical  company  to  the  plant  did  not  cause 
any  observable  deterioration  in  treatment  efficien- 
cy. (Author's  abstract) 
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Environmental  Protection  Agency,  Research  Tri- 
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For  primary  bibliographic  entry  see  Field  7A. 
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MUNICIPAL  RESPONSES  TO  VOLATILE  OR- 
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GROUND  WATER, 
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Lakes  Studies. 
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PREDICTIVE  CAPABILITIES  OF  BATCH-EX- 
TRACT EXPERIMENTS  USING  WATER  FROM 
A  COAL  MINE, 
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Descriptors:  'Water  pollution  sources,  'Geochem- 
istry, 'Groundwater  pollution,  'Mine  wastes, 
'Coal  mines,  'Model  studies,  Chemical  properties, 
Water  quality,  On-site  data  collections,  Chemical 
reactions,  Thermodynamics,  Sampling,  Wyoming, 
Predictions,  Minerals. 

The  ability  of  batch-extraction  experiments  to  pre- 
dict postmining  groundwater  quality  was  evaluat- 
ed. As  a  basis  for  evaluation,  mineralogical  and 
water  quality  data  were  used  to  identify  the  geo- 
chemical  reactions  that  controlled  the  major-ion 
chemistry  in  batch-extraction  experiments.  The  ex- 
periments used  water  and  spoil  material  collected 
from  a  surface-coal  mine  in  the  Powder  River 
basin  of  northeast  Wyoming.  The  batch-extraction 
experiments  consisted  of  a  2:1  solid:liquid  ratio  of 
groundwater  and  spoil  material  (by  weight).  The 
chemical  composition  of  the  resulting  batch-ex- 
tracts was  determined  after  a  contact  time  of  24  hr. 
Thermodynamically-favorable  reactions  included 
calcite  precipitation,  gypsum  dissolution,  and  for- 
mation of  kaolinite  as  a  result  of  orthoclase  feld- 
spar hydrolysis.  Three  reaction  models  were  con- 
sistent with  the  thermodynamic  and  mineralogic 
data.  In  general,  the  extracts  had  smaller  major-ion 
concentrations  that  did  the  water  samples  collected 
from  the  spoil  aquifer.  Correction  ratios  were  cal- 
culated from  these  experiments  and  could  be  used 
in  combination  with  additional  batch-extractions  at 
existing  or  future  lease  areas  to  predict  the  quality 
of  the  groundwater  after  mining.  (Author's  ab- 
stract) 
W89-05278 


WATER  ACIDIFICATION  BY  ADDITION  OF 
AMMONIUM  SULFATE  IN  SEDIMENT- 
WATER  COLUMNS  AND  IN  NATURAL 
WATERS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology. 

J.  A.  A.  R.  Schuurkes,  J.  Jansen,  and  M.  Maessen. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    112, 
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Descriptors:  'Natural  waters,  'Acidification, 
'Water  chemistry,  'Path  of  pollutants,  'Acidic 
water,  'Ammonium,  'Sulfates,  Sediment-water 
interfaces,  Bottom  sediments,  Water  column,  Bio- 
chemistry, Denitrification,  Hydrogen  ion  concen- 
tration, Chemical  reactions. 

The  importance  of  biochemical  conversions  of  am- 
monium sulfate  in  water  acidification  was  studied 
by  means  of  sediment-water  columns  at  the  labora- 
tory and  enclosure  experiments  in  natural  waters. 
Evidence  is  given  that  acidification  induced  by 
ammonium  sulfate  is  determined  by  ammonium, 
nitrate  and  sulfate-related  processes.  The  impor- 
tance of  various  environmental  factors  influencing 
the  rate  and  extent  of  these  processes  is  experimen- 
tally supported.  In  sediment-water  columns  with 
circumneutral  water  poor  in  bicarbonate,  above  an 
oxidizing  sandy  sediment,  the  production  of  hydro- 
gen-ions was  fully  explained  by  the  nitrification 
process.  In  acid  water  with  pH  <  or  =  4.5,  the 
rate  of  nitrification  was  reduced  down  to  14%. 
The  acidifying  impact  of  ammonium  sulfate  de- 
creased in  the  presence  of  nitrogen  assimilating 
algae  and  reducing  sedimentary  conditions.  In  a 
typical  low-alkaline  shallow  water  body  with  an 
oxidizing  sediment,  the  nitrification  process  con- 
tributed significantly  to  the  acidification  by  ammo- 
nium sulfate.  In  an  acid  water  body  with  a  reduc- 
ing sediment,  denitrification  was  the  most  impor- 
tant alkalinizing  process.  The  acidification  efficien- 
cy of  ammonium  sulfate  conversions  was  132%  in 
the  first,  and  22%  in  the  second  type  of  water.  It  is 
emphasized  that  the  effective  acid  production  re- 
sulting from  high  external  inputs  of  ammonium 
sulfate,  e.g.  by  atmospheric  deposition,  exerts  a 
significant  pressure  on  the  acid-base  balance  of 
low-alkaline  waters.  (Author's  abstract) 
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SURVIVAL  OF  YERSINIA  KNTKROCOI.ITICA 
IN  THE  ENVIRONMENT, 

Soochow  Univ.,  Taipei  (Taiwan)  Dept.  of  Micro- 
biology. 

W.  Chao,  R.  Ding,  and  R.  Chen. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
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Descriptors:  'Pathogenic  bacteria,  *Soil  contami- 
nation, 'Survival,  *Path  of  pollutants,  'Aquatic 
environment,  'Population  dynamics,  Protozoa, 
Yersinia,  Stream  biota,  Soil  bacteria,  Food  chain, 
Ecosystems,  Predation,  Aquatic  populations, 
Groundwater,  Temperature  effects. 

When  Yersinia  enterocolitica  was  introduced  into 
soils  (or  physiological  saline),  very  little  decrease 
in  the  population  was  observed  throughout  the  test 
period.  If  the  soil  was  allowed  to  air  dry  slowly, 
only  0.1%  (2,800  colony-forming  units/g  of  soil)  of 
the  original  population  added  still  remained  viable 
by  day  10.  On  the  other  hand,  the  introduced 
organisms  disappeared  rapidly  in  river  water  but 
their  longevities  could  be  extended  significantly  if 
a  eucaryote  inhibitor  was  added  to  the  river  water 
or  the  river  water  was  passed  through  a  0.8  mi- 
crometer membrane  filter  to  remove  eucaryotic 
predators.  Furthermore,  the  rapid  decrease  of  the 
Yersinia  population  coincided  with  an  increase  in 
the  number  of  protozoans.  However,  when  Yer- 
sinia was  added  to  filter-sterilized  river  water  or 
when  small  numbers  of  the  organism,  below  the 
threshold  level  believed  necessary  for  active  pre- 
dation to  occur,  were  added  to  the  river  water,  no 
response  in  predators  was  observed;  nevertheless, 
the  population  of  Yersinia  still  showed  a  continued 
decline.  When  the  organism  was  introduced  into 
sephadex-treated  river  water  or  groundwater,  its 
survival  improved  significantly  compared  with  its 
survival  in  nontreated  water  samples.  Low  ambient 
temperature  dramatically  increased  its  ability  to 
survive  in  the  aquatic  environment.  It  is  concluded 
that,  in  addition  to  the  temperature  factor,  the 
longevity  of  Y.  enterocolitica  in  river  water  is 
chiefly  regulated  by  predators  and  toxin  producers. 
(Author's  abstract) 
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LEGIONELLA  SPP.  IN  PUERTO  RICO  COOL- 
ING TOWERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 

A.  Negron-Alvira,  I.  Perez-Suarez,  and  T.  C. 

Hazen. 
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Descriptors:  'Water  pollution  sources,  'Pollutant 
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'Public  health,  'Legionella,  Human  pathology, 
Risks,  Municipal  water,  Air  conditioning,  Popula- 
tion density,  Bacteria,  Bacterial  physiology,  Water 
pollution,  Pathogens,  Population  exposure. 

Water  samples  from  air  conditioning  cooling 
towers  receiving  different  treatment  protocols  on 
five  large  municipal  buildings  in  San  Juan,  PR., 
were  assayed  for  various  Legionella  spp.  and  sero- 
groups  by  using  direct  immunofluorescence.  Sev- 
eral water  quality  parameters  were  also  measured 
for  each  sample.  Guinea  pigs  were  inoculated  with 
water  samples  to  confirm  pathogenicity  and  recov- 
er viable  organisms.  Legionella  pneumophila  sero- 
groups  1  to  6,  L.  bozemami,  L.  micdadei,  L.  dunof- 
fii,  and  L.  gormanii  were  observed  in  at  least  one 
of  the  cooling  towers.  L.  pneumophila  was  the 
most  abundant  species;  its  density  reached  100,000 
cells  per  ml,  which  is  within  the  range  that  is 
considered  potentially  pathogenic  to  humans.  A 
significantly  higher  density  of  L.  pneumophila  was 
observed  in  the  cooling  tower  water  that  was  not 
being  treated  with  biocides.  Percent  respiration 
(INT)  and  total  cell  activity  (acridine  orange  direct 
count)  were  inversely  correlated  with  bacterial 
density  I  his  study  demonstrates  that  Legionella 
spp  are  present  in  tropical  air-conditioning  cooling 
systems  and  that,  without  continuous  biocide  treat- 
ment, they  may  reach  densities  that  present  a 
health  risk  (Author's  abstract) 
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Descriptors:  'Fate  of  pollutants,  'Bacterial  analy- 
sis, 'Naphthalene,  'Hydrocarbons,  'Aromatic 
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Over  100  strains  that  utilized  naphthalene  as  the 
only  carbon  and  energy  source  were  isolated  from 
samples  of  marine  sediments  taken  from  a  heavily 
polluted  area.  The  isolates  were  characterized  tax- 
onomically  and  physiologically.  Most  of  these 
strains  belonged  to  the  genus  Pseudomonas,  and 
seven  of  them  did  not  fit  any  previous  taxonomic 
description.  They  differed  from  type  strains  in  a 
few  biochemical  characteristics  and  in  the  utiliza- 
tion of  aromatic  compounds.  None  had  catechol 
1,2-dioxygenase  activity,  and  catechol  2,3-dioxy- 
genase  was  responsible  for  the  aromatic  ring  cleav- 
age. DNA  hybridizations  demonstrated  a  close  re- 
lationship between  two  isolates  and  the  Pseudo- 
monas stutzeri  type  strain,  and  between  five  iso- 
lates and  the  Pseudomonas  testosteroni  type  strain. 
On  the  basis  of  nutritional  and  enzymatic  charac- 
teristics, it  was  assumed  that  the  seven  isolates 
represent  new  biovars  belonging  to  the  species  P. 
testosteroni  and  P.  stutzeri  that  are  able  to  degrade 
aromatic  hydrocarbons.  (Author's  abstract) 
W89-05303 
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National  Center  for  Toxicological  Research,  Jef- 
ferson, AR. 

M.  A.  Heitkamp,  W.  Franklin,  and  C.  E.  Cerniglia. 
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Microbiological  analyses  of  sediments  located  near 
a  point  source  for  petrogenic  chemicals  resulted  in 
the  isolation  of  a  pyrene-mineralizing  bacterium. 
This  isolate  was  identified  as  a  Mycobacterium  sp. 
on  the  basis  of  its  cellular  and  colony  morphology, 
gram-positive  and  strong  acid-fast  reactions,  diag- 
nostic biochemical  tests,  66.6%  guianine  +  cyto- 
sine  content  of  the  DNA,  and  high-molecular- 
weight  mycolic  acids  (C58  to  C64).  The  mycobac- 
terium  mineralized  pyrene  when  grown  in  a  miner- 
al salts  medium  supplemented  with  nutrients  but 
was  unable  to  utilize  pyrene  as  a  sole  source  of 
carbon  and  energy.  The  mycobacterium  grew  well 
at  24  and  30  C  and  minimally  at  35  C.  No  growth 
was  observed  at  5  or  42  C.  The  mycobacterium 
grew  well  at  salt  concentrations  up  to  4%.  Pyrene- 
induce  Mycobacterium  cultures  mineralized  5%  of 
the  pyrene  after  6  h  and  reached  a  maximum  of 
48%  mineralization  within  72H.  Treatment  of  in- 
duced and  noninduced  cultures  with  chloramphen- 
icol showed  that  pyrene-degrading  enzymes  were 
induceable  in  this  Mycobacterium  sp.  This  bacteri- 
um could  also  mineralize  other  polycyclic  aromat- 
ic hydrocarbons  and  alkyl-substituted  and  nitro- 
substituted  polycyclic  aromatic  hydrocarbons  in- 
cluding naphthalene,  phenanthrene,  fluoranthene, 
3-methylcholanthrene,  1-nitropyrene,  and  6-ni- 
trochrysene.  This  is  the  first  report  of  a  bacterium 


able   to  extensively   mineralize  pyrene  and  other 
polycyclic  aromatic  hydrocarbons  containing  lour 
aromatic  rings  (Author's  abstract) 
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The  extensive  use  of  volatile  haloahphatic  hydro- 
carbons in  industrial  processes  poses  a  substantial 
problem  in  waste  disposal  as  they  are  a  major 
source  of  ground  water  pollution.  A  variety  of  soi! 
and  water  samples  were  obtained  from  a  landfill 
site  with  a  history  of  industrial  contamination  with 
two  of  these  hydrocarbons,  1,2-dichloroehane  and 
1,2-dichloropropane.  These  samples  were  inoculat- 
ed into  a  modified  minimal  salts  medium  for  liquid 
culture  enrichment  and  incubated  for  72  h  at  25  C. 
After  enrichment  and  plating  onto  several  types  of 
media,  a  strain  of  Pseudomonas  fluorescens,  desig- 
nated as  PFL12,  was  cultured  from  the  samples. 
This  strain  was  then  used  for  metabolic  studies 
with  a  variety  of  chlorinated  aliphatic  hydrocar- 
bons. It  was  determined  that  the  isolate  was  able  to 
metabolize  1,2-dichloroethane,  1,1,2-trichloroeth- 
ane,  1,2-dichloropropane,  2,2-dichloropropane,  and 
trichloroethylene.  Such  degradation  observed  with 
this  strain  of  P.  fluorescens  PFL12  offers  the  possi- 
bility of  successfully  transforming  this  class  of  en- 
vironmentally persistent  compounds  into  non-toxic 
compounds.  (Friedmann-PTT) 
W89-05306 


SELENATE  REDUCTION  BY  BACTERIA 
FROM  A  SELENIUM-RICH  ENVIRONMENT, 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 

D  T.  Maiers,  P.  L.  Wichlacz,  D.  L.  Thompson, 

and  D.  F.  Bruhn. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  10,  p  2591-2593,  October 

1988.  3  fig,  1  tab,  20  ref.  DOE  Contract  DE-AC07- 

76IDO1570. 

Descriptors:  'Path  of  pollutants,  'Reservoirs, 
'Bottom  sediments,  'Soil  chemistry,  'Kesterson 
Reservoir,  'California,  'Selenium,  'Microbial  deg- 
radation, 'Bacteria,  Biochemistry,  Sampling,  Me- 
tabolism, On-site  data  collections,  Biodegradation. 

Samples  collected  from  Kesterson  Reservoir  were 
screened  for  bacterial  presence  and  selenate  reduc- 
tion capability.  Selenate  concentrations  of  100  mg/ 
L  were  not  toxic  to  indigenous  bacteria.  Of  the  44 
samples  collected,  20  possessed  microbial  popula- 
tions capable  of  reducing  selenate.  Reduction  was 
observed  in  4%  of  the  water  samples,  92%  of  the 
sediment  samples,  and  100%  of  the  soil  samples. 
Microbial  reduction  of  100  mg  of  selenate  per  liter 
was  complete  within  1  week  of  incubation.  Up  to 
75  mg  of  selenate  per  liter  was  reduced  beyond 
selenite  to  an  insoluble  red  precipitate.  Data  col- 
lected indicate  that  indigenous  bacteria  have  a 
significant  role  in  the  biogeochemical  cycling  of 
selenium.  (Author's  abstract) 
W89-05309 
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INFLUENCE  OF  HUMIC  ACID  ON  THE  TOX- 
ICITY AND  BIOAVAILABILITY  OF  SELECT- 
ED TRACE  METALS, 

Northeast   Louisiana  Univ.,   Monroe.  Toxicology 

Program. 

R.  A.  Stackhouse,  and  W.  H.  Benson. 

Aquatic  Toxicology  AQTODQ,  Vol.  13,  No.  2,  p 

99-107,  October  1988.  2  fig,  2  tab,  23  ref. 

Descriptors:  *Path  of  pollutants,  *Drilling  fluids, 
*Waste  disposal,  "Toxicity,  *Bioavailability, 
*Humic  acids,  Trace  elements,  *Chromium, 
*Cadmium,  Biological  properties,  Physicochemical 
properties,  Daphnia,  Dose-response  relationships, 
Ecosystems,  Hydrogen  ion  concentration. 

The  influence  of  humic  acid  (HA)  on  the  toxicity 
and  bioavailability  of  hexavalent  chromium  and 
cadmium  was  evaluated  using  a  common  freshwa- 
ter invertebrate,  Daphnia  pulex.  The  0.5,  5.0  and 
50  mg  HA/L  concentrations  had  little  influence  on 
either  the  acute  toxicity  or  the  bioavailability  of 
hexavalent  chromium.  The  acute  toxicity  of  cadmi- 
um was  increased,  decreased  or  not  influenced  by 
HA,  depending  on  the  concentration  of  HA  and 
the  time  point  examined.  There  was  a  dose-related 
pattern  of  binding  (a  maximal  decrease  in  percent 
free  cadmium  followed  by  metal  release  from  HA) 
observed  with  HA  and  cadmium.  The  release  of 
cadmium  from  the  HA  may  have  resulted  from  an 
associated  time  dependent  decrease  in  pH.  (Au- 
thor's abstract) 
W89-05312 


CALCIUM  EFFECTS  ON  CADMIUM  UPTAKE, 
REDISTRIBUTION,  AND  ELIMINATION  IN 
MINNOWS,  PHOXINUS  PHOXINUS,  ACCLI- 
MATED TO  DIFFERENT  CALCIUM  CONCEN- 
TRATIONS, 

Uppsala  Univ.  (Sweden).  Dept.  of  Zoology. 
A.  Wicklund,  and  P.  Runn. 

Aquatic  Toxicology  AQTODQ,  Vol.  13,  No.  2,  p 
109-121,  October  1988.  1  fig,  5  tab,  39  ref. 

Descriptors:  *Acid  rain  effects,  *Fate  of  pollutants, 
*Water  pollution  treatment,  "Lake  rehabilitation, 
*Minnows,  *Bioaccumulation,  "Calcium,  ♦Cadmi- 
um, Toxicity,  Fish  physiology,  Biological  proper- 
ties, Heavy  metals,  Population  exposure,  Fish  pop- 
ulations, Biochemistry,  Metabolism,  Lime,  Acid 
waters. 

A  short  'pulse'  of  109Cd(0.01  micrograms  Cd/L) 
was  given  in  synthetic  experimental  water  to  four 
groups  of  minnows,  Phoxinus  phoxinus,  acclimated 
to  different  calcium  concentrations  (0.2,  0.5,  2,  and 
5  mM  Ca).  The  fate  of  the  radioactive  metal  within 
the  fish  was  followed  during  an  elimination  period. 
The  study  was  designed  as  an  uptake-release  study 
and  the  main  effect  of  calcium  was  observed  on  the 
109Cd  uptake  in  the  gills  that  decreased  with  in- 
creasing Ca  levels.  This  caused  a  lower  metal 
accumulation  in  the  liver  and  kidney.  Increased  Ca 
levels  resulted  in  a  slower  transfer  of  109Cd  from 
the  gills  to  the  blood  indicated  both  by  slower 
109Cd  elimination  rates  in  the  gills  and  slower 
accumulation  rates  in  liver  and  kidney.  This  effect 
may  not  have  been  caused  by  Ca  directly  since  the 
109Cd  transfer  rate  could  have  been  dependent  on 
the  amount  of  109Cd  retained  in  the  gill.  Liming  of 
acidified  fresh  waters  increases  the  calcium  con- 
centrations in  the  water.  One  of  the  positive  effects 
of  this  increase  might  be  a  lower  heavy-metal 
uptake  in  fish  and  a  subsequent  decreased  metal 
toxicity  to  fish.  (Author's  abstract) 
W89-05313 


INFLUENCE  OF  THE  OCEAN  ON  THE  CHEM- 
ISTRY OF  PRECIPITATION  IN  NOVA 
SCOTIA, 

Technical  Univ.  of  Nova  Scotia,  Halifax.  Centre 

for  Water  Resources  Studies. 

For  primary  bibliographic  entry  see  Field  2B 

W89-05319 


SULFUR  ISOPTOPES  IN  SULFATE  IN  THE 
INPUTS  AND  OUTPUTS  OF  A  CANADIAN 
SHIELD  WATERSHED, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 


R.  H.  Hesslein,  M.  J.  Capel,  and  D.  E.  Fox. 

Biogeochemistry,  Vol.  5,  No.  3,  p  263-273,  1988  3 
fig,  4  tab,  20  ref. 

Descriptors:  *Acid  rain,  *Water  pollution  sources, 
*Sulfur,  *Isotope  studies,  "Sulfates,  *Path  of  pol- 
lutants, "Monitoring,  Sorption,  Catchment  areas, 
Precipitation,  Lakes,  Seasonal  variation. 

The  isotopic  composition  of  sulfur  in  sulfate  from 
precipitation,  stream  inflows  and  outflow  of  the 
Lake  239  watershed  at  the  Experimental  Lakes 
Area,  northwestern  Ontario,  was  monitored  for 
four  years,  1982-1985.  Rainfall  had  lambda34S  of 
3-9%  and  a  three-year  mean  value  weighted  by  the 
mass  of  sulfate  of  4.8%.  Sulfur  in  streams  ranged 
from  5-15%  and  displayed  a  pronounced  seasonal 
pattern  in  which  lambda34S  showed  significant 
negative  correlations  with  both  streamflows  and 
sulfate  concentrations.  Outflow  values  were  much 
more  constant  and  averaged  6.4%  over  the  three- 
year  period.  Sulfate  reduction  or  sorption  favoring 
retention  of  the  lighter  isotope  in  the  watershed 
was  the  probable  cause  of  the  isotopic  variation  of 
the  sulfur  isotopes  in  the  streams.  A  sulfur  isotope 
budget  for  the  lake  balanced  within  1%.  (Author's 
abstract) 
W89-05322 


COLLOIDS    IN    THE    AQUATIC    ENVIRON- 
MENT, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-05328 


FORMATION  OF  AMES  MUTAGENICITY 
AND  OF  THE  STRONG  BACTERIAL  MUTA- 
GEN 3-CHLOR-4-(DICHLOROMETHYL)-5-HY- 
DROXY-2(5H)-FURANONE  AND  OTHER  HAL- 
OGENATED  COMPOUNDS  DURING  DISIN- 
FECTION OF  HUMIC  WATER, 
Abo  Akademi,  Turku  (Finland).  Dept.  of  Organic 
Chemistry. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-05331 


ANTIFOULING  PAINTS:  USE  ON  BOATS  IN 
SAN  DIEGO  BAY  AND  A  WAY  TO  MINIMIZE 
ADVERSE  IMPACTS, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
Center  for  Coastal  Studies. 
J.  A.  Nichols. 

Environmental  Management  EMNGDC,  Vol.  12, 
No.  2,  p  243-247,  March  1988.  4  tab,  8  ref,  append. 
California  Dept.  of  Boating  and  Waterways  Agree- 
ment 86-21-13426. 

Descriptors:  "Pesticides,  "Biocides,  "Water  pollu- 
tion sources,  "Water  pollution  effects,  "Copper 
compounds,  "Tin,  "Antifouling  agents,  "Paints, 
Boating,  Recreation,  Marinas,  Chemical  analysis, 
Chemical  properties,  Harbors. 

High  concentrations  of  copper  and  tributyltin,  two 
biocides  used  in  antifouling  paints,  are  found  in 
harbors.  Efforts  are  necessary  to  reduce  the  ad- 
verse impact  of  biocides  from  antifouling  paints, 
but  little  is  known  about  the  actual  use  of  such 
material.  The  operators  of  435  boats  berthed  in  San 
Diego  Bay  were  surveyed,  to  determine  what 
paints  and  maintenance  procedures  were  being 
used.  More  than  90%  of*  the  respondents  used 
conventional  leaching  paints.  These  paints  contain 
40%  to  65%  copper  compounds  and  3%  to  7% 
tributyltin  compounds.  Few  respondents  used  co- 
polymer paints.  Those  who  did  use  copolymer 
paints  seemed  to  repaint  less  frequently  than  those 
using  conventional  leaching  pains.  Professional 
maintenance  companies  do  not  initiate  repainting 
as  frequently  as  individuals  doing  their  own  main- 
tenance. It  appears  that  the  input  of  antifouling 
biocides  to  harbor  waters  could  be  reduced  by  at 
least  one-third  simply  by  educating  boat  owners 
about  the  chemical  mechanisms  involved  in  anti- 
fouling paints,  by  explaining  the  environmental  and 
economic  advantages  of  using  slow-release  paints, 
and  by  encouraging  them  not  to  repaint  until  their 
paint's  useful  life  has  expired.  (Author's  abstract) 
W89-05341 


Sources  Of  Pollution — Group  5B 

EUTROPHICATION  OF  BUTTERMILK  BAY,  A 
CAPE  COD  COASTAL  EMBAYMENT:  CON- 
CENTRATIONS OF  NUTRIENTS  AND  WA- 
TERSHED NUTRIENT  BUDGETS, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 

E.  Valiela,  and  J.  E.  Costa. 

Environmental  Management  EMNGDS,  Vol    12 

No.  4,  p  539-553,  July  1988.  7  fig,  8  tab,  37  ref. 

Descriptors:  "Eutrophication,  "Cycling  nutrients, 
"Estuaries,  "Saline-freshwater  interfaces,  "Saline 
water,  "Coastal  waters,  "Water  pollution  sources, 
Bays,  Nitrogen,  Phosphorus,  Nutrients,  Path  of 
pollutants,  Tidal  effects,  Watersheds,  Adsorption. 

Nutrient  concentrations  in  Buttermilk  Bay,  a  coast- 
al embayment  on  the  northern  end  of  Buzzards 
Bay,  MA,  are  higher  in  the  nearshore  where  salini- 
ties are  lower,  suggesting  that  freshwater  sources 
may  contribute  significantly  to  nutrient  inputs  into 
the  bay.  To  evaluate  the  various  sources,  inputs  of 
nutrients  by  each  major  source  in  the  watershed, 
and  into  the  bay  itself,  were  estimated.  Septic 
systems  contributed  about  40%  of  the  N  and  P 
entering  the  watershed,  with  precipitation  and  fer- 
tilizer use  adding  the  remainder.  Groundwater 
transported  over  85%  of  the  nitrogen  and  75%  of 
the  phosphorus  entering  the  bay.  Most  nutrients 
entering  the  watershed  failed  to  reach  the  bay; 
uptake  by  forests,  soils,  denitrification,  and  adsorp- 
tion intercepted  two-thirds  of  the  nitrogen  and 
nine-tenths  of  the  phosphorus  that  entered  the  wa- 
tershed. The  nutrients  that  did  reach  the  bay  most 
likely  originated  from  subsoil  injections  into 
groundwater  by  septic  tanks,  plus  some  leaching  of 
fertilizers.  Buttermilk  Bay  water  has  relatively  low 
nutrient  concentrations,  probably  because  of 
uptake  of  nutrients  by  macrophytes  and  because  of 
relatively  rapid  tidal  flushing.  Annual  budgets  of 
nutrients  entering  the  watershed  showed  a  low 
nitrogen-to-phosphorus  ratio  of  6,  but  passage  of 
nutrients  through  the  watershed  raised  N/P  to  23, 
probably  because  of  adsorption  of  P04  during 
transit.  The  N/P  ratio  of  water  that  leaves  the 
watershed  and  presumably  enters  the  bay  is  prob- 
ably high  enough  to  maintain  active  growth  of 
nitrogen-limited  coastal  producers.  N/P  exceeded 
the  16:1  Redfield  ratio  during  midwinter;  the  re- 
mainder of  the  year  N/P  fell  below  16:1.  This 
suggests  that  annual  budgets  do  not  provide  suffi- 
ciently detailed  data  with  which  to  interpret  nutri- 
ent-limitation of  producers.  Further,  some  idea  of 
water  turnover  is  also  needed  to  evaluate  impact  of 
loading  rates.  Urbanization  of  watersheds  seems  to 
increase  loadings  to  nearshore  environments,  and 
to  shift  the  nutrient  loadings  delivered  to  coastal 
waters  to  relatively  high  N-to-P  ratios,  potentially 
stimulating  growth  of  nitrogen-limited  primary 
producers.  (Author's  abstract) 
W89-05343 


DREDGED    MATERIAL   DISPOSAL    MODEL- 
ING IN  PUGET  SOUND, 

Waterways  Experiment   Station,   Vicksburg,   MS. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-05345 


STOCHASTIC  MODELS  FOR  FIRST-ORDER 
KINETICS  OF  BIOCHEMICAL  OXYGEN 
DEMAND  WITH  RANDOM  INITIAL  CONDI- 
TIONS, INPUTS,  AND  COEFFICIENTS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W 89-05 346 


DETERMFNATION  AND  CHARACTERIZA- 
TION OF  CHLOROGUAIACOL  CONJUGATES 
IN  FISH  BILE  BY  HPLC, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W  89-05  349 


PARTITIONING  OF  INORGANIC  AND  OR- 
GANIC MERCURY  IN  COCKLES  CARDIUM 
EDULE  (L.)  AND  C.  GLAUCUM  (BRUGUIERE) 
FROM  A  CHRONICALLY  POLLUTED  AREA: 
INFLUENCE  OF  SIZE  AND  AGE, 
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Group  5B — Sources  Of  Pollution 

Marine  Pollution  Lab.,  Charlotlenlund  (Denmark). 
F.  Mohlenberg,  and  H.  U.  Riisgard. 
Environmental  Pollution  ENPOEK,  Vol.  55,  No 
2,  p  137-148,  1988.  4  Tig,  2  tab,  22  ref. 

Descriptors:  'Mercury,  *Path  of  pollutants,  »Mol- 
lusks,  *Bioaccumulation,  *Marine  environment, 
Accumulation,  Water  pollution,  Denmark,  Food 
chains,  Environment,  Photometry,  Atomic  absorp- 
tion photometry,  Heavy  metals. 

Partitioning  of  inorganic  and  organic  mercury  was 
studied  in  the  cockles  Cardium  edule  and  C.  glau- 
cum  sampled  in  a  chronically  polluted  area  in  the 
Western  Limfjord,  Denmark  The  proportion  of 
organic  mercury  in  the  cockles  was  linearly  corre- 
lated to  age  (and  weight)  but  not  to  total  mercury 
concentration  in  the  cockles.  In  2-,  3-,  and  4-year- 
old  cockles,  organic  mercury  constituted  c.  30%, 
60%,  and  90%  of  total  mercury,  respectively.  The 
age  correlated  proportion  of  organic  mercury  is 
related  to  the  food  chain.  Biomagnification  of 
methylmercury  might  be  expected  to  overshadow 
the  effects  of  age  in  predacious  fish,  however, 
primary  consumers,  such  as  cockles  feed  on  plank- 
tonic  algae  that  have  a  low  proportion  of  methyl- 
mercury.  In  addition,  suspension-feeding  bivalves, 
transport  large  volumes  of  water  through  their 
gills,  however  only  0.1%  of  mercury  is  in  the 
methyl  form.  If  depuration  is  neglected,  the  rela- 
tive instantaneous  accumulation  rate  would  be  10 
times  higher  for  methylmercury  than  for  inorganic 
mercury.  Taking  elimination  into  account,  the 
more  rapid  depuration  of  inorganic  mercury  com- 
pared to  organic  mercury  predicts  that  organic 
mercury  will  constitute  an  ever  increasing  propor- 
tion of  total  mercury  in  cockles  as  they  get  older. 
(Author's  abstract) 
W89-05354 


TRIBUTYLTIN  CONTAMINATION  AROUND 
AN  OIL  TERMINAL  IN  SULLOM  VOE  (SHET- 
LAND), 

Napier  Coll.  of  Commerce  and  Technology,  Edin- 
burgh (Scotland). 
S.  K.  Bailey,  and  I.  M.  Davies. 
Environmental  Pollution  ENPOEK.  Vol.  55,  No. 
3,  p  161-172,  1988.  3  fig,  1  tab,  18  ref.  Dept.  of  the 
Environment  Contract  PECD  7/8/90. 

Descriptors:  *Tributyltin,  *Metal  organic  pesti- 
cides, *Water  pollution  sources,  *Oil  tankers, 
*Bioindicators,  *Coastal  waters,  *Pesticides,  Or- 
ganic pesticides,  Contamination,  Indicators,  Water 
pollution  effects,  Mollusks,  Tissue  analysis,  Chemi- 
cal analysis,  Environment,  Marine  environment, 
Pollutant   identification,   Fate   of  pollutants,   Tin. 

Tributyltin  (TBT)  contamination  of  coastal  waters 
was  investigated  close  to  an  oil  terminal  handling 
large  tankers.  Dogwhelk  populations  from  Sullom 
Voe,  Shetland  have  been  examined  for  the  devel- 
opment by  females  of  certain  male  sexual  charac- 
teristics (e.g.,  a  penis  and  vas  deferens).  This  condi- 
tion, termed  imposex,  is  a  response  to  exposure  to 
tributyltin  compounds,  and  can  be  quantified  by 
use  of  the  relative  penis  size  index  (RPSI).  Dog- 
whelk populations  throughout  Sullom  Voe  were 
strongly  affected  by  TBT  (RPSI  34  to  81%),  and 
up  to  90%  of  the  females  in  the  oil  terminal  area 
were  sterile.  Queen  scallops  collected  in  the  Voe 
contained  enhanced  concentrations  of  tin  in  adduc- 
tor muscle  and  gonad  tissue  (0.02  to  0.23  mg/kg 
wet  weight),  but  it  is  considered  unlikely  that  their 
growth  and  development  is  adversely  affected.  Tin 
was  rarely  detected  in  scallops,  queens,  or  dog- 
whelks  outside  the  Voe,  although  the  development 
of  a  vas  deferens  in  many  of  the  female  dogwhelks 
indicated  a  degree  of  contamination  of  the  open 
waters  of  Yell  Sound.  TBT  was  detectable  (2  ng/L 
as  tin)  in  only  two  sea  water  samples  taken  from 
the  terminal  area.  (Author's  abstract) 
W89-05355 


KLEBSIELLA  SPP.  IN  PRAIRIE  AQUIFER, 

Regina  Univ.  (Saskatchewan).  Dept.  of  Biology. 
S.  H.  Wong. 

Bulletin  of  Environmental  Contamination  and 
lexicology  BECTA6,  Vol.  41,  No.  6,  p  828-831, 
December  I'M.  1  tab,  8  ref. 


Descriptors:  'Klebsiella,  'Pathogenic  bacteria. 
•Prairies,  'Aquifers,  'Public  health,  Culturing 
techniques,  Bacteria,  Sampling,  Growth  media. 
Microbiological    Studies,    Drinking    water.    Wells. 

<  'ililorms. 

The  occurrence  of  Klebsiella  in  prairie  aquifers 
was  investigated  in  deep  well  water  from  30  farms 
in  Swift  Current  area,  Saskatchewan,  Canada 
Membrane  filtration,  spread-plate,  and  pour-plate 
techniques  were  used  to  detect  and  enumerate  total 
bacteria  on  plate  count  agar.  All  samples  were 
found  to  be  contaminated  by  bacteria.  Total  bacte- 
rial counts  in  some  samples  were  extremely  high 
(>  100,000  v.c./ml),  with  more  than  4  million 
viable  cells/ml  in  one  well.  Of  the  30  wells,  73% 
were  contaminated  by  coliforms  and  23%  by  Kleb- 
siella. However,  densities  of  viable  cells  of  Kleb- 
siella were  low;  in  only  two  samples  did  cell 
counts  exceed  10  v.c./ml.  No  other  coliforms 
except  Klebsiella  were  found  in  4  of  the  coliform- 
positive  wells,  suggesting  that  the  presence  of 
these  bacteria  in  these  deep  wells  was  not  related 
to  fecal  contamination.  All  of  the  contaminated 
wells  were  more  than  100  feet  deep  except  for  well 
No.  13  (83  feet),  which  had  a  low  bacterial  count. 
It  is  concluded  that  this  organism  is  of  soil  origin. 
(Doria-PTT) 
W89-05358 


DEGRADATION  OF  N-METHYLCARBAMATE 
AND  CARBAMOYL  OXIME  PESTICIDES  IN 
CHLORINATED  WATER, 

Hawaii    Univ.,    Honolulu.    Dept.    of  Agricultural 

Biochemistry. 

C.  J.  Miles,  M.  L.  Trehy,  and  R.  A.  Yost. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  6,  p  838-843, 

December  1988.   1   fig,   1  tab,   16  ref.  EPA  Grant 

R810973. 

Descriptors:  'Degradation.  'Pesticides,  'Carba- 
mate pesticides,  'Chlorination,  'Fate  of  pollutants. 
Halogens,  Chlorine,  Groundwater,  Groundwater 
pollution,  Water  pollution,  Chromatography,  Ki- 
netics, Water  treatment. 

The  degradation  rates  of  the  N-methylcarbamate 
pesticides  carbaryl  and  propoxur  and  their  major 
hydrolysis  products  1-naphthol  and  2-isopropoxy- 
phenol  were  determined  in  the  presence  and  ab- 
sence of  chlorinated  water.  Similar  studies  were 
performed  with  the  carbamoyl  oxime  pesticides 
aldicarb  and  sulfoxide  oxime.  Chlorinated  water 
shortened  the  half-lives  of  all  the  pesticides  except 
aldicarb  from  3-  to  62-fold.  The  effect  of  chlorina- 
tion on  half-life  was  greater  at  pH  8  than  pH  7, 
suggesting  that  chlorine  speciation  is  important  in 
degradation  of  these  pesticides  in  chlorinated 
water.  The  effect  of  chlorinated  water  on  the  half- 
life  of  aldicarb  could  not  be  determined  because  of 
the  short  reaction  time.  The  hydrolysis  products 
were  highly  unstable  in  chlorinated  water,  with 
half-lives  on  the  order  of  minutes.  It  is  concluded 
that  a  water  source  contaminated  with  carbamate 
pesticides  and  treated  by  chlorination  will  contain 
lower  concentrations  of  these  pesticides  in  the 
effluent.  (Doria-PTT) 
W89-05359 


BIOACCUMULATION  OF  POLYNUCLEAR 
AROMATIC  HYDROCARBONS  BY  THE 
CLAM,  RANGIA  CUNEATA,  IN  THE  VICINITY 
OF  A  CREOSOTE  SPILL, 

New  Orleans  Univ.,  LA.  Center  for  Bio-Organic 
Studies. 

I.  R.  DeLeon,  J.  B.  Ferrario,  and  C.  J.  Byrne. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  41,  No.  6,  p  872-879, 
December  1988.  2  fig,  1  tab,  12  ref.  NOAA  Con- 
tract NA81RAC00026;  US  Coast  Guard  Contract 
DTCG-29-81-R-06189. 

Descriptors:  'Bioaccumulation,  'Aromatic  com- 
pounds, 'Clams,  'Creosote,  'Path  of  pollutants, 
♦Bioindicators,  Accumulation,  Mollusks,  Water 
pollution,  Hydrocarbons,  Contamination,  Chroma- 
tography, Gas  chromatography,  Mass  spectrome- 
try, Indicators,  Monitoring,  Wetlands,  Bayous,  Es- 
tuaries. 


Bioaccumulation  of  polynudear  aromatic  hydro- 
carbons (PAH)  by  the  clam  Kangia  cuneala 
studied  in  the  vicinity  of  a  creosote  spill  into 
Bonfouca  al  Shdell.  LA  lest  clams  wen- 
transplanted  to  the  study  area  in  aluminum  I 
and  samples  at  two-week  intervals  1  issue  samples 
were  analyzed  for  PAH  by  gas  chromatography/ 
mass  spectrometry  Clams  accumulated  substantial 
concentrations  of  PAH  in  their  tissues.  «.ith  the 
most  pronounced  overall  increase  occurring  after 
four  weeks  at  MS8,  the  station  closest  to  the  spill 
site  lotal  creosote  levels  measured  in  the  water 
column  by  UV -fluorescence  spectrophotometry 
ranged  from  9  to  26  ppb.  The  highest  level  of 
benzopyrenes  measured  was  600  ppb  at  MS8  after 
four  weeks,  having  gone  from  a  background  level 
of  87  ppb  to  I  32  ppb  after  two  weeks.  It  is  con- 
cluded that  the  accumulation  of  creosote-derived 
PAH  by  the  clam  demonstrates  the  bioavailability 
of  these  compounds  even  when  present  in  the 
water  at  trace  levels.  (Doria-PTT) 
W89-05360 


HEAVY  METAL  POLLUTION  FROM  A  POINT 
SOURCE  DEMONSTRATED  BY  MUSSEL 
(UNIO  PICTORUM  L.)  AT  LAKE  BALATON, 
HUNGARY. 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary) 

For  primary  bibliographic  entry  see  Field  5A. 

W89-05365 


APPARATUS  FOR  THE  INVESTIGATION  OF 
MICROBIAL  REACTION  RATES  IN  SEDI- 
MENT SUSPENSIONS, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Geesthacht-Tesperhude    (Germany.     F.R.).     Inst. 

fuer  Chemie. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-05366 

COMPETITIVE  ADSORPTION  OF  AROMATIC 
NITROGEN  BASES  ON  SUBSURFACE  MATE- 
RIALS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  M.  Zachara,  and  B.  L.  Thomas. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-000992. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA--13393,  August  1987.  13p,  7 
fig,  3  tab,  17  ref.  DOE  Contract  DE-AC06-76RL0 
1830. 

Descriptors:  "Fate  of  pollutants,  'Adsorption, 
'Aromatic  compounds,  'Nitrogen  compounds, 
Soil  contamination,  Chemical  analysis,  Inorganic 
compounds,  Quinoline,  Hydrogen  ion  concentra- 
tion. Pyridine,  Sorption. 

The  inorganic  sorbate  pairs  quinoline-acridine  and 
quinoline-pyridine  were  contacted  at  micromolar 
concentrations  with  two  low-organic  subsoils  to 
determine  if  competitive  sorption  occurred.  Using 
quinolines  as  the  reference  compounds,  competi- 
tion was  observed  between  sorbates  in  the  acidic 
subsoil  when  the  soil-water  pH  promoted  com- 
pound ionization.  Pyridine  and  quinoline  mutually 
competed  while  acridines  sorbed  independently. 
Acridine  was  the  least  soluble  and  most  strongly 
adsorbed  compound  and  induced  the  greatest  re- 
duction in  quinoline  binding.  Competitive  sorption 
was  minimal  in  the  higher  pH  subsoil  where  the 
compounds  are  neutral.  It  is  suggested  that  compe- 
tition occurred  between  the  protonated  species  for 
a  subset  of  reactive  charged  sites  that  exhibited 
high  affinity  for  the  organic  cations.  (Author's 
abstract) 
W89-05398 


CHEMICAL  QUALITY  OF  GROUND  WATER 
IN  SALT  LAKE  VALLEY,  UTAH,  1969-85, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 
Resources  Div. 

K.  M.  Waddell,  R.  L.  Seiler,  and  D  K.  Solomon. 
Utah  Department  of  Natural  Resources  Technical 
Publication  No.  89,  1987.  56p,  15  fig,  5  tab.  14  ref. 
3  plates  in  pocket. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Sources  Of  Pollution — Group  5B 


Descriptors:  'Water  quality,  'Groundwater  pollu- 
tion, *Mine  wastes,  'Groundwater  quality,  'Salt 
Lake  Valley,  'Water  pollution  sources,  Utah, 
Aquifers,  Water  quality,  Dissolved  solids,  Chlor- 
ides, Sulfates,  Iron,  Uranium,  Chemical  analysis, 
Saline  water,  Leachates,  Irrigation  water,  Domes- 
tic water,  Groundwater  movement. 

During  1979-84,  35  wells  completed  in  the  princi- 
pal aquifer  in  the  Salt  Lake  Valley,  Utah,  that  had 
been  sampled  during  1962-67  were  resampled  to 
determine  if  water  quality  changes  had  occurred. 
The  dissolved  solids  concentration  of  the  water 
from  13  of  the  wells  has  increased  by  more  than 
10%  since  1962-67.  Much  of  the  groundwater  be- 
tween the  mouth  of  Bingham  Canyon  and  the 
Jordan  River  about  10  miles  to  the  east  has  been 
contaminated  by  seepage  from  reservoirs  and  evap- 
oration ponds  associated  with  mining  activities. 
Many  domestic  and  irrigation  wells  yield  water 
with  concentrations  of  dissolved  solids  that  exceed 
2,000  mg/L.  Groundwater  underlying  a  part  of  the 
community  of  South  Salt  Lake  near  the  Jordan 
River  has  been  contaminated  by  leachate  from 
uranium-mill  tailings.  The  major  effect  of  the 
leachate  from  the  tailings  of  the  Vitro  Chemical 
Co.  on  the  water  in  the  shallow  unconfined  aquifer 
downgradient  from  the  tailings  was  the  contribu- 
tion of  measurable  quantities  of  dissolved  solids, 
chloride,  sulfate,  iron,  and  uranium.  The  concen- 
tration of  dissolved  solids  in  uncontaminated  water 
was  1,650  mg/L,  whereas  downgradient  from  the 
tailings  area,  the  concentrations  ranged  from  2,320 
to  21,000  mg/L.  The  maximum  volume  of  con- 
taminated water  was  estimated  to  be  7,800  acre-ft. 
A  calibrated  3-dimensional,  groundwater  flow 
model  was  used  to  simulate  potential  changes  in 
the  potentiometric  surface  due  to  hypothetical 
groundwater  withdrawals  from  a  postulated  well 
field  in  the  vicinity  of  the  Salt  Lake  International 
Center.  Using  a  pumping  rate  of  30  cu  ft/sec,  it 
would  require  about  4,900  years  for  the  saline 
groundwater  from  beneath  the  lake  to  travel  the  7 
miles  to  the  postulated  well  field.  (Lantz-PTT) 
W89-05411 


HYDROLOGY  AND  WATER  QUALITY  OF  DE- 
LAV  AN  LAKE  IN  SOUTHEASTERN  WISCON- 
SIN, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

S.  J.  Field,  and  M.  D.  Duerk. 
Water-Resources    Investigations    Report    87-4168, 
August  1988.  61p,  28  fig,  18  tab,  62  ref. 

Descriptors:  'Water  pollution,  'Lake  restoration, 
'Water  quality,  'Hydrology,  'Wisconsin,  'Eutro- 
phic  lakes,  Recreation,  Algae,  Monitoring,  Stream- 
flow,  Phosphorus. 

Delavan  Lake  is  a  eutrophic,  recreational  lake  in  a 
densely  populated  area  of  southeastern  Wisconsin. 
Sewage  effluent  and  septic  tank  drainage  were 
diverted  out  of  the  drainage  basin  of  the  lake  to 
improve  its  water  quality  in  1981.  The  worst 
known  blue-green  algal  bloom  occurred  in  the  lake 
in  the  summer  of  1983.  A  comprehensive  hydro- 
logic  and  water  quality  investigation  was  started  in 
October  1983  to  determine  why  the  water  quality 
in  the  lake  apparently  had  not  improved  after 
cessation  of  influxes  of  wastewaters.  The  in-lake 
phosphorus  mass  during  the  2-year  study  shows  a 
gradual  declining  trend  that  suggests  an  improving 
lake  condition  but  also  could  be  due  tc  a  random 
phosphorus  decline.  Future  monitoring  will  be 
needed  to  determine  whether  the  decline  in  phos- 
phorus has  indeed  occurred  as  a  result  of 
wastewater  diversion.  Continuous  streamflow  and 
water  quality  monitoring  in  the  subbasins  of  the 
Delavan  Lake  watershed  showed  a  wide  range  of 
annual  phosphorus  and  nitrogen  yields  during  the 
study.  Jackson  Creek  tributary,  which  predomi- 
nantly drains  the  city  of  Elkhorn,  had  the  highest 
average  yields  of  phosphorus  (838  pounds/sq  mi) 
and  Kjeldahl  nitrogen  (3,600  pounds/sq  mi).  Exter- 
nal loading  of  phosphorus  and  nitrogen  were  suffi- 
cient to  cause  eutrophic  conditions.  Internal  load- 
ing of  phosphorus  was  more  than  two  times  the 
external  phosphorus  supply.  Most  of  the  internal 
loading  occurred  when  the  hypolimnion  was 
anoxic  during  summer.  Internal  loading  of  phos- 
phorus was  more  than  two  times  the  external  phos- 


phorus loadings   of  phosphorus  during  the    1985 
water  year  was  significantly  reduced  from  that  of 
1984  because  of  a  shorter  anoxic  period.  (Lantz- 
PTT) 
W89-05424 


ACID  RAIN:  RHETORIC  AND  REALITY, 

Lancaster  Univ.  (England).  Dept.  of  Geography. 

C.  C.  Park. 

Methuen  and  Co.,  New  York.  1987.  272p. 

Descriptors:  'Air  pollution  effects,  'Path  of  pollut- 
ants, 'Acid  rain,  'Fate  of  pollutants,  'Water  pollu- 
tion sources,  'Water  pollution  effects,  Environ- 
mental effects,  Groundwater,  Runoff,  Soil  con- 
tamination, Acidification,  Ecological  effects, 
Sulfur,  Nitrogen. 

Acid  rain  is  now  one  of  the  most  serious  environ- 
mental problems  in  developed  countries.  Emissions 
and  fallout  were  previously  extremely  localized, 
but  since  the  introduction  of  'tall  stacks'  policies  in 
both  Britain  and  the  United  States-paradoxically 
to  disperse  particulate  pollutants  and  hence  reduce 
local  damage-emissions  are  now  lifted  into  the 
upper  air  cunents  and  carried  long  distances 
downwind.  The  acid  rain  debate  now  embraces 
many  western  countries-including  Canada,  the 
United  States,  England,  Scotland,  Wales,  Sweden, 
Norway,  Denmark,  West  Germany,  the  Nether- 
lands, Austria,  Switzerland-and  a  growing  number 
of  eastern  countries-including  the  Soviet  Union, 
Poland,  East  Germany,  and  Czechoslovakia.  The 
problem  of  acid  rain  arises,  strictly  speaking,  not  so 
much  from  the  rainfall  itself  as  from  its  effects  on 
the  environment.  Runoff  affects  surface  water  and 
groundwater,  as  well  as  soils  and  vegetation.  Con- 
sequently changes  in  rainfall  acidity  can  trigger  off 
a  range  of  impacts  on  the  chemistry  and  ecology  of 
lakes  and  rivers,  soil  chemistry  and  processes,  the 
health  and  productivity  of  plants,  and  building 
materials,  and  metallic  structures.  The  most  suita- 
ble solutions  to  the  problems  of  acid  rain  require 
prevention  rather  than  cure,  and  there  is  broad 
agreement  in  both  the  political  and  scientific  com- 
munities on  the  need  to  reduce  emissions  of  sulfur 
and  nitrogen  oxides  to  the  atmosphere.  The  tech- 
nology now  exists  to  make  this  possible.  Book 
divisions  discuss:  the  problem  of  acid  rain,  the 
science  of  acid  rain,  the  technology  of  acid  rain, 
and  the  politics  of  acid  rain,  in  an  effort  to  evaluate 
this  growing  global  problem  of  acid  rain.  (Lantz- 
PTT) 
W39-05427 


OIL  IN  FRESHWATER:  CHEMISTRY,  BIOL- 
OGY, COUNTERMEASURE  TECHNOLOGY. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-05430 


WATER  SOLUBLE  SUBSTANCES  FROM 
HEAVY  OILS  AND  TAR  SANDS  BITUMENS  - 
AN  OVERVIEW, 

Alberta  Univ.,  Edmonton.  Dept.  of  Chemistry. 
L.  G.  Hepler,  C  Dobrogowska,  and  K.  Kasperski. 
In:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technologv.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  3-9,  2  tab,  47  ref. 

Descriptors:  'Oil  pollution,  'Oily  water,  'Bitu- 
mens, 'Water  pollution  sources.  Surfactants,  Water 
treatment,  Solubility,  Hydrocarbons,  Oil-water 
interfaces. 

The  principal  components  of  oils  are  only  very 
slightly  soluble  in  water.  In  recent  years  many 
such  solubilities  have  been  measured  and  it  is  now 
known  that  such  small  solubilities  can  be  important 
in  several  ways.  Partial  oxidation  and  hydrolysis 
reactions  of  oils  yield  products  that  are  moderately 
soluble  or  even  highly  soluble  in  water.  Water 
soluble  substances  will  be  formed  from  oils  and 
bitumens  during  various  production,  upgrading, 
and  refining  processes.  Largely  because  of  their 
effects  on  interfaces,  these  water  soluble  substances 
have  important  influences  on  oil  production  effi- 
ciencies, on  the  properties  of  large  accumulations 
of  tailings,  and  on  treatment  of  aqueous  process 
streams  to  permit  cycling  or  disposal  of  water.  (See 
also  W89-W89-04530)  (Author's  abstract) 


W89-05431 


CHEMICAL  AND  PHYSICAL  BEHAVIOUR  OF 
HYDROCARBONS  IN  FRESHWATER, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

D.  Mackay. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure   Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  10-21,  6  fig,  1  tab,  32  ref. 

Descriptors:  'Hydrocarbons,  'Toxicity,  'Fate  of 
pollutants,  'Path  of  pollutants,  'Oil  pollution, 
Evaporation,  Solubility,  Photolysis,  Model  studies, 
Emulsions,  Oil-water  interfaces,  Oil  spills,  Disper- 
sants. 

The  behavior  of  hydrocarbons  in  freshwater  sys- 
tems is  reviewed.  There  are  two  levels  of  under- 
standing which  may  be  sought.  The  less  demand- 
ing is  the  quantification  of  the  bulk  behavior  of  the 
oil  which  is  controlled  by  the  interacting  processes 
of  evaporation,  dissolution,  photolysis,  water-in-oil 
em  unification  (i.e.  mousse  formation)  and  oil-in- 
water  emulsification  (dispersion).  The  second  level 
is  the  quantification  of  the  fates  of  individual  hy- 
drocarbons, is  a  prerequisite  for  any  assessments  of 
oil  toxicity.  A  framework  for  conducting  laborato- 
ry tests  which  may  be  used  for  prediction  of  envi- 
ronmental fate  of  specific-hydrocarbons  is  suggest- 
ed. This  shows  that  evaporation  and  dissolution  are 
competitive  processes,  with  evaporation  being 
more  rapid  for  all  but  the  polycyclic  aromatic 
hydrocarbons  and  photolysis  products.  The  impor- 
tance of  water-to-oil  volume  ratios  in  determining 
the  nature  of  water  soluble  fractions  is  emphasized. 
Certain  chemicals  of  low  vapor  pressure  and  high 
solubility  may  have  a  high  potential  for  causing 
toxicity  because  of  their  tendency  to  dissolve,  e.g. 
polynuclear  aromatics  and  oxygenated  photolytic 
products.  (See  also  W89-04530)  (Geiger-PTT) 
W89-05432 


MODEL  STUDIES  OF  THE  EFFECT  OF  TEM- 
PERATURE ON  SPREADING  RATE  OF  A 
CRUDE  OIL  ON  WATER, 

Acadia  Univ.,  Wolfville  (Nova  Scotia).  School  of 

Engineering. 

R.  J.  Palczynski. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure    Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  22-30,  6  fig,  2  tab,  10  ref. 

Descriptors:  'Oil  spills,  'Path  of  pollutants,  'Oil- 
water  interfaces,  'Model  studies,  Mathematical 
models,  Water  temperature,  Viscosity,  Surface  ten- 
sion, Density,  Cleanup  operations. 

One-dimensional  viscous-surface  tension  spreading 
rate  of  oil  slicks  on  calm  water  was  investigated 
under  controlled  laboratory  conditions.  Compari- 
son of  the  spreading  rates  of  different  crude  oils  at 
various  temperatures  is  presented.  The  spreading 
rate  of  crude  oil  increased  with  temperature  at  the 
rate  of  1.1%  per  degree  C.  Experimental  data  are 
given  for  the  change  with  temperature  in  viscosity, 
surface  tension,  water-crude  interfacial  tension, 
and  density  of  crude  samples.  The  pour  point  of 
crude  samples,  another  temperature  dependent 
property,  is  also  discussed.  The  increment  in  tem- 
perature of  crude  oils  causes  a  decrement  in  its 
viscosity,  density,  surface  and  interface  tensions 
while  spreading  rate  is  increasing.  (See  also  W89- 
04530)  (Author's  abstract) 
W89-05433 


COMPOSITIONAL  CHANGES  OF  TWO 
CRUDE  OILS  EXPOSED  TO  WEATHERING 
PROCESSES  IN  FRESHWATER  LAKES  AND 
IN  LABORATORY  AQUATIC  MICROCOSMS, 

Utah  Water  Research  Lab.,  Logan 

M.  E.  Pitts,  V.  D.  Adams,  and  M.  D.  Werner. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure    Technology.    Pergamon    Press.    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  31-41,  5  fig,  5  tab,  14  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Descriptors:  'Oil  spills,  *Oil  pollution,  'Fate  of 
pollutants,  'Weathering,  Biodegradation,  Lakes, 
Sedimentation,  Gas  chromatography,  Microbial 
degradation,  Hydrocarbons 

Wyoming  and  South  Louisiana  crude  oils  were 
weathered  in  two  Western  United  States  freshwa- 
ter lakes  over  a  period  of  one  year  and  in  laborato- 
ry three-phase,  freshwater  microcosms  over  a 
period  of  48  days.  The  compositional  changes  in 
the  weathered  crude  oil  samples  were  investigated 
at  different  times.  The  lake-weathered  oils  showed 
a  substantial  decrease  in  the  more  volatile,  lighter 
molecular  weight  compounds  after  7  days,  and  the 
oils  continued  to  weather  as  shown  by  analysis  of 
samples  taken  after  100  days.  The  microcosm  oil 
samples  showed  little  loss  of  the  more  volatile 
compounds  because  of  a  closed  gaseous  phase  con- 
dition, but  showed  loss  of  heavier  compounds 
probably  by  agglomeration  and  sedimentation. 
(See  also  W89-04530)  (Author's  abstract) 
W89-05434 


ENVIRONMENTALLY  RELEVANT  CHARAC- 
TERISTICS OF  OIL-IN-WATER  EMULSIONS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

S.  E.  Hrudey,  and  S.  Kok. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  58-70,  4  fig,  1  tab,  26  ref. 

Descriptors:  *Oil-water  interfaces,  'Wastewater 
treatment,  *Oil,  'Oil  spills,  'Emulsions,  Waste 
characteristics,  Hydrocarbons,  Toxicity,  Industrial 
wastewater,  Flocculation,  Surface  tension,  Surfac- 
tants, Particle  size. 

Many  environmental  studies  involve  working  with 
oil-in-water  emulsions.   Considerable   interest  has 
been  directed  to  the  biological  effects  of  the  water- 
accommodated  fractions  of  various  crude  oils  and 
petroleum  products.  While  it  is  recognized  that 
such  mixtures  consist  of  both  truly  dissolved  hy- 
drocarbons and  of  dispersed   micro-droplets,  the 
extent  and  characteristics  of  the  latter  are  rarely 
detailed  in  the  experimental  results.  Since  the  inter- 
actions between  oil  and  organisms  are  bound  to  be 
different  for  dissolved  versus  dispersed  oils,  con- 
sideration of  the  characteristics  and  behavior  of 
oil-in-water  emulsions  should  be  an  integral  part  of 
any  biological  studies  on  water-accommodated  oil 
fractions.  Many  industrial  sources  of  oily  discharge 
to  the  environment   must   deal   with  oil-in-water 
emulsions.  Successful  treatment  requires  adequate 
characterization  of  emulsion  properties  to  allow 
efficient  destabilization  and  oil-water  separation.  A 
general  understanding  of  the  basic  theory  and  be- 
havior of  oil-in-water  emulsions  is  a  prerequisite  to 
sound  experimental  design.  The  theory  of  oil-water 
emulsion  stability  is  reviewed  by  discussing  the 
factors  controlling  proximity  (electrical  barriers, 
steric  barriers),  and  factors  controlling  coalescence 
(mechanical  properties  of  the  interface,  surfactants 
properties  at  the  interface).  Markedly  different  re- 
sults were  obtained  in  studies  comparing  the  toxici- 
ty  of  oil-water  dispersions   with  the  toxicity   of 
water  soluble  fractions  prepared  from  the  same 
reference  oiis.  Much  of  the  observed  difference  in 
toxicity  was  attributed  to  differences  in  chemical 
composition    between    oil-water    dispersions    and 
water    soluble    fractions.    (See    also    W89-04530) 
(Geiger-PTT) 
W89-05436 


FORMATION  OF  WATER-IN-OIL  EMUL- 
SIONS, 

Nagasaki  Univ.  (Japan).  Faculty  of  Fisheries. 
S.  Miyahara. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY.  1987  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  71-84,  9  fig,  4  tab,  44  ref. 

Descriptors:  'Path  of  pollutants,  'Emulsions,  'Oil- 
water  interfaces,  'Oil  spills.  Diffusion  coefficient, 
films.  Flotsam,  Chemical  properties,  Fate  of  pol- 
lutants, Path  of  pollutants 

When  crude  oil  is  spilled  on  water,  a  variety  of 
complex    interactions    occur.    The    chemical    and 


physical  processes  involved  determine  the  fate  and 
effect  of  the  oil  spill  on  the  aquatic  environment 
Research  on  these  processes  is  reviewed  with  an 
emphasis  on  relevant  Japanese  studies  When  oil  is 
spilled  on  water,  the  greatest  fraction  will  spread 
oul  on  the  surface,  at  least  at  first,  primarily  under 
the  influence  of  gravity.  At  the  same  time,  smaller 
fractions  evaporate  into  the  overlying  atmosphere, 
and  become  distributed  downward  into  the  water 
column  When  the  spreading  film  thickness  goes 
below  8  mm,  gravity  no  longer  influences  the  oil's 
diffusive  forces,  and  characteristics  of  the  film  will 
begin  to  control  the  oil's  behavior.  Thin  films  of 
spilled  crude  oil  tend  to  spread  very  quickly.  The 
spreading  is  influenced  by  several  physical  and 
chemical  factors,  besides  inherent  differences  in  the 
oils.  These  include  such  physical  factors  as  wind, 
rain,  wave  action,  temperature,  pH  of  the  water, 
and  air  pressure,  and  such  chemical  factors  as  the 
presence  and  nature  of  other  contaminants  in  the 
water  surface.  Using  the  relationship  between  sur- 
face pressure  of  an  oil  film  and  the  area  per  mole- 
cule to  surface  area  of  an  oil  film,  the  thicknesses 
of  several  types  of  condensed  films  were  calculat- 
ed. When  oil  is  spilled  on  the  sea  surface,  it  can 
form  water-in-oil  and  oil-in-water  emulsions. 
Where  the  surface  tension  of  oil  is  greater  than  the 
surface  tension  of  the  water,  the  oil  disperses  in 
droplets  into  the  water  and  conditions  will  favor 
oil-in-water  emulsions.  With  most  oils,  the  surface 
tension  of  the  oil  is  less  than  that  of  water,  so  that 
wind  and  wave  action  on  the  oil  will  favor  the 
water-in-oil  type  emulsions.  In  general,  medium 
oils  form  a  dark  chocolate-colored  emulsion,  or 
mousse  form.  When  mousse  is  formed,  the  volume 
of  crude  oil  expands  to  over  five  times  its  original 
volume.  Finely  particulate  oil,  dispersed  in  the 
water  column  can  also  be  precipitated  downward 
by  adsorption  onto  other  sedimentary  suspended 
material,  or  by  electrolytic  stabilization.  (See  also 
W89-04530)  (Geiger-PTT) 
W89-05437 


WATER  SOLUBILITY  BEHAVIOR  OF  HY- 
DROCARBON MIXTURES  -  IMPLICATIONS 
FOR  PETROLEUM  DISSOLUTION, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
D.  R.  Burns,  and  W.  G.  Maclntyre. 
IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  85-94,  2  fig,  7  tab,  18  ref. 
U  S  Air  Force  Office  of  Scientific  Research 
Grant  AFOSR-83-0036. 

Descriptors:  'Hydrocarbons,  'Path  of  pollutants, 
'Fate  of  pollutants,  'Oil  spills,  'Oil  pollution. 
Salts,  Dissolved  solids,  Organic  matter,  Solubility, 
Oil-water  interfaces. 

Water  solubilities  of  binary  and  multicomponent 
hydrocarbon  mixtures  were  determined  at  20  C  to 
elucidate  the  role  of  the  dissolution  process  in  the 
fate  of  a  petroleum  spill  in  the  aquatic  environ- 
ment. Equilibrium  and  non-equilibrium  solute  con- 
centrations were  determined  by  solvent  extraction 
and  gas  chromatography.  The  results  indicate  that 
equilibrium  aqueous  phase  concentrations  can  be 
predicted  using  knowledge  of  the  hydrocarbon 
phase  composition,  water  solubilities  of  single  com- 
ponents and  hydrocarbon  phase  interactions.  Esti- 
mates of  component  activity  coefficients  in  the 
hydrocarbon  phase  from  binary  mixture  solubility 
data  were  used  to  predict  solute  concentrations  for 
two  12-component  simulated  jet  fuel  mixtures.  The 
predicted  solute  concentrations  were  generally 
well  within  10%  of  the  observed  values.  Solute 
concentration  ratios  in  non-equilibrium  situations 
differed  only  slightly  from  that  at  equilibrium. 
Equilibrium  and  non-equilibrium  solubility  behav- 
ior may  be  related,  because  water  near  the  oil- 
water  interface  may  reach  a  near-equilibrium  state 
prior  to  being  mixed  by  turbulence  with  undersa- 
turated  water  underneath.  Dissolved  salts  and  dis- 
solved organic  material  in  natural  waters  appear 
not  to  change  the  relative  solute  concentrations 
resulting  from  equilibrium  with  a  hydrocarbon 
mixture.  The  absolute  solute  concentration,  how- 
ever, is  decreased  by  dissolved  salts  due  to  the 
salting  out  effect.  (See  also  W89-04530)  (Author's 
abstract) 
W89-05438 


MIMONK  im>KOf  AMBON  IMSUIAMOKS 
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Rhode     Island     Univ  ,     Narragansctt      Graduate 

School  of  Oceanography 

I.  J   Hoffman,  and  J.  G.  Quinn 

IN    Oil  in  Freshwater   Chemistry,  Biology,  Q;un- 

termeasure   Technology     Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey  p  1 14-137,  8  fig,  6  tab,  46  ref 

Descriptors:  'Hydrocarbons,  'Urban  runoff. 
•Combined  sewer  overflows,  'Water  pollution 
sources.  Oil  pollution.  Particulate  matter,  Storm 
runoff,  Land  use. 

The  literature  on  petroleum  hydrocarbon  dis- 
charges from  urban  runoff  and  combined  sewer 
overflows  was  reviewed  with  emphasis  on:  con- 
centrations and  mass  discharge  rates,  factors  w  hich 
control  these  rates,  chemistry  of  the  hydrocarbons, 
sources  and  abatement  of  the  petroleum  products 
in  urban  hydrography  and  form  of  precipitation 
Relationships  of  hydrocarbon  concentrations  to  an- 
alytical methodology,  antecedent  conditions  and 
traffic  volume  are  unclear.  In  all  the  studies,  the 
hydrocarbons  in  urban  runoff  were  largely  associ- 
ated with  particulates.  The  chemical  nature  of  the 
hydrocarbons  in  runoff  were  a  function  of  storm 
history  and/or  land  use.  Although  a  number  of 
source  materials  for  the  hydrocarbons  in  runoff 
have  been  suggested,  drips  of  crankcase  oil  on 
pavement  surfaces  appear  to  be  the  dominant 
source  at  most  land  uses.  Abatement  procedures 
demonstrated  to  be  effective  include  proper  main- 
tenance of  automobiles,  use  of  oil-water  separators 
for  industrial  runoff,  use  of  specially  designed 
drainage  systems  which  include  subsurface  dispos- 
al, overland  flow  landscaping,  retention  basins  and 
porous  pavement.  Combined  sewer  overflow  data 
on  hydrocarbons  are  very  rare  and  discharge  rates 
appear  to  be  site  specific.  A  modelling  approach  to 
estimate  potential  loadings  via  combined  sewer 
overflows  is  discussed.  Hydrocarbon  pollution 
budgets  to  various  receiving  waters  were  com- 
pared. Although  each  budget  was  site  specific,  it 
appears  that  the  total  hydrocarbon  budget  relates 
to  the  population  of  the  watershed.  Chronic  inputs 
of  petroleum  to  U.S.  aquatic  environments  is  esti- 
mated at  470,000  tons/yr.  (See  also  W89-O4530) 
(Author's  abstract) 
W 89-05440 


ANALYSIS  OF  OIL  AND  GREASE  COMPO- 
NENTS TO  ASSESS  THE  QUALITY  OF  URBAN 
RUNOFF, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering 

For  primary  bibliographic  entry  see  Field  5A. 
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CHRONIC  CONTAMINATION  OF  LAKES  BY 
PETROLEUM  HYDROCARBONS:  THE  SEDI- 
MENTARY RECORD, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
P.  A.  Meyers. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.   Hrudey.  p   149-160,  7  fig.   36  ref. 

Descriptors:  'Oil  pollution,  'Hydrocarbons,  'Path 
of  pollutants,  'Water  pollution  sources,  'Lake 
sediments,  Lakes,  Washington,  Urban  runoff,  Aro- 
matic compounds,  Air  pollution,  Fate  of  pollut- 
ants, Particulate  matter. 

Petroleum  hydrocarbons  enter  lake  systems  by  a 
number  of  processes,  most  notably  land  runoff, 
rivers,  and  airborne  particles,  and  can  become  part 
of  the  sedimentary  record.  Distributions  of  aliphat- 
ic and  aromatic  hydrocarbons  in  lake  sediments 
show  these  two  petroleum  fractions  do  not  have 
the  same  combination  of  transport  processes. 
Water  transports  both,  but  atmospheric  inputs  are 
the  major  pathway  for  aromatic  hydrocarbons. 
The  record  preserved  in  these  sediments  of  bke«  in 
North  America  and  Europe  parallels  the  history  ol 
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petroleum  usage  in  these  regions  and  the  chronic 
contamination  of  these  lakes.  Petroleum  hydrocar- 
bons can  remain  long  in  lake  sediments  even 
though  partial  degradation  of  petroleum  compo- 
nents occurs.  Lakes  and  areas  closer  to  urban  and 
industrial  areas  contain  greater  amounts  of  petrole- 
um hydrocarbons  in  their  sediments  than  do  more 
remote  lakes.  Stormwater  runoff  from  roadways 
and  rivers  are  the  two  main  pathways  by  which 
aliphatic  hydrocarbons  reach  lakes.  Aromatic  hy- 
drocarbons are  also  brought  to  lakes  in  these  ways, 
but  atmospheric  transport  as  combustion  products 
seems  to  be  their  major  route.  Because  they  are 
associated  with  particles  in  both  water  and  air, 
petroleum-derived  hydrocarbons  settle  to  lake  bot- 
toms to  become  long-lived  components  of  the  sedi- 
ment record.  (See  also  W89-04530)  (Author's  ab- 
stract) 
W89-05442 


IMMISCIBLE  TRANSPORT  OF  HYDROCAR- 
BONS INFILTRATING  IN  UNCONFINED 
AQUIFERS, 

Eidgenoessische  Technische  Hochschule,   Zurich 
(Switzerland).  Inst,  fuer  Hydromechanik  und  Was- 
serwirtschaft. 
T.  Dracos. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  161-175,  11  fig,  12  ref. 

Descriptors:  'Hydrocarbons,  *Path  of  pollutants, 
♦Unconsolidated  aquifers,  *Water  pollution  treat- 
ment, *Oil  pollution,  'Groundwater  pollution,  Ca- 
pillarity, Unsaturated  flow,  Infiltration,  Oil-water 
interfaces,  Surface  tension,  Percolation,  Ground- 
water movement,  Fate  of  pollutants. 

A  phenomenological  description  of  the  movement 
of  a  hydrocarbon  mass  spilled  at  the  surface  of  an 
aquifer  shows  that  density  differences,  interfacial 
tension,  wettability  and  thus  capillary  effects  are 
the  important  parameters  determining  the  distribu- 
tion and  the  movement  of  hydrocarbons  in  the 
aquifer.  Three  immiscible  phases,  i.e.  water,  hydro- 
carbon, and  air  flow  in  porous  media.  The  relation 
between  saturation  degrees  and  movability  of  these 
fluids,  as  well  as  a  method  allowing  the  estimation 
of  the  ultimate  extent  of  the  bulk  contamination  are 
discussed.  Based  on  theoretical  considerations  and 
experimental  evidence,  practical  rules  for  preven- 
tive and  sanitation  measures  include  extraction  of 
hydrocarbons  from  a  contaminated  aquifer,  exca- 
vation of  the  soil  containing  the  hydrocarbon,  or 
installation  of  one  or  more  pumping  wells  or 
trenches  as  close  as  possible  to  the  center  of  the 
assumed  area  of  contamination  to  provide  a  depres- 
sion of  the  groundwater  table.  (See  also  W89- 
04530)  (Author's  abstract) 
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INDUCED  SOIL  VENTING  FOR  RECOVERY/ 
RESTORATION  OF  GASOLINE  HYDROCAR- 
BONS IN  THE  VADOSE  ZONE, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5G. 
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MOBILITY  OF  DISSOLVED  PETROLEUM-DE- 
RIVED HYDROCARBON  IN  SAND 
AQUIFERS, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

C.  J.  Ptacek,  J.  A.  Cherry,  and  R.  W.  Gillham. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure   Technology.    Pergamon    Press,    New 
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and  Steve  E.  Hrudey.  p  195-214,  8  fig,  5  tab,  56  ref. 

Descriptors:  *Oil  spills,  *Oil  pollution,  'Hydrocar- 
bons, *Sand  aquifers,  'Groundwater  pollution, 
'Path  of  pollutants,  Benzenes,  Fate  of  pollutants, 
Biodegradation,  Groundwater  movement,  Case 
studies,  Sorption,  Organic  matter. 

As  an  immiscible  phase,  a  liquid  petroleum  product 
from  a  spill  or  leak  generally  does  not  travel  far  in 
the   subsurface.   However,   soluble   organic   com- 


pounds derived  from  the  immiscible  phase  can 
slowly  cause  widespread  contamination  of  aquifers 
as  a  result  of  groundwater  transport.  In  unconfined 
sand  and  gravel  aquifers  of  the  type  commonly 
threatened  by  petroleum-product  contamination, 
groundwater  generally  moves  laterally  at  a  veloci- 
ty of  about  0.05  to  5  m/day.  Thus,  years  or  even 
decades  may  have  to  pass  for  dissolved  contami- 
nants from  the  location  of  a  spill  or  leak  to  reach 
off-site  wells  or  surface  water  bodies.  Benzene, 
toluene,  and  xylenes  (BTX)  are  common  causes  of 
groundwater  contamination.  Several  mechanisms 
control  the  fate  of  contaminants  after  they  enter  a 
groundwater  flow  regime.  Dispersion  causes  the 
fringes  of  zones  of  BTX  contamination  to  spread 
more  extensively  than  would  be  predicted  on  the 
basis  of  advection  alone.  Biodegradation  in  aerobic 
zones  sometimes  causes  the  severity  of  BTX  con- 
tamination to  diminish,  and  sorption  causes  these 
compounds  to  move  more  slowly  than  groundwat- 
er flow.  A  case  study  of  the  retardation  of  BTX  in 
a  sand  aquifer  which  involved  two  laboratory 
methods  and  one  field  method  of  measurement  was 
conducted.  Results  of  this  study  were  compared  to 
a  long-term  field  tracer  experiment  in  the  aquifer. 
All  experiments  showed  the  sorption  coefficients 
to  be  inversely  related  to  the  aqueous  solubility  of 
the  hydrocarbons.  However,  BTX  were  all  found 
to  be  very  mobile  under  the  conditions  studied.  A 
high  mobility  is  possible  in  aquifers  that  contain 
very  little  solid-phase  organic  matter,  a  condition 
common  to  sand  and  gravel  aquifers.  (See  also 
W89-04530)  (Author's  abstract) 
W89-05445 


BIODEGRADATION  OF  HYDROCARBONS  IN 
FRESHWATER, 

Alberta  Univ.,  Edmonton.  Dept.  of  Microbiology. 
J.  M.  Foght,  and  D.  W.  S.  Westlake. 
IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.   Hrudey.   p  217-230,   3  tab,  59  ref. 

Descriptors:  'Biodegradation,  'Hydrocarbons, 
'Oil  pollution,  'Fate  of  pollutants,  Microbial  deg- 
radation, Bacteria,  Fungi,  Yeasts,  Aromatic  com- 
pounds, Path  of  pollutants,  Nutrients,  Case  studies, 
Species  diversity. 

Bacteria,  yeasts  and  filamentous  fungi  are  the  most 
important  hydrocarbon  degraders  in  freshwater 
systems,  and  the  ability  to  degrade  hydrocarbons  is 
widespread  throughout  these  groups.  The  propor- 
tion of  the  microbial  population  capable  of  oil 
degradation  is  influenced  by  environmental  condi- 
tions as  well  as  by  historical  exposure  to  hydrocar- 
bons. In  several  cases,  this  biodegradative  capabil- 
ity has  been  shown  to  be  plasmid  mediated.  While 
the  majority  of  research  literature  deals  with  as- 
pects of  oil  degradation  in  a  marine  environment, 
the  factors  influencing  biodegradation  in  freshwa- 
ter systems  are  the  same,  namely:  the  physical  state 
and  chemical  properties  of  the  oil,  ambient  temper- 
ature, nutrient  supply,  aeration,  and  pH.  The  phys- 
ical state  of  the  oil  determines  its  availability  to 
microbes,  while  the  chemical  properties  determine 
susceptibility  to  attack.  Nutrient  status  and  aeration 
can  be  the  most  important  factors  in  environmental 
degradation  of  hydrocarbons  since  very  little  deg- 
radation proceeds  under  anaerobic  or  nutrient-lim- 
ited conditions.  Of  the  hydrocarbon  compounds  in 
oil,  members  of  the  saturate  and  aromatic  fractions 
are  most  readily  degraded.  Low  molecular  weight 
compounds  are  more  readily  utilized  than  high 
molecular  weight,  complex  ones.  The  higher  the 
degree  of  substitution  of  a  molecule  with  methyl  or 
chlorine  groups,  the  more  resistant  it  will  be  to 
biodegradation  by  natural  microbial  flora.  The 
products  of  microbial  attack  of  hydrocarbons  can 
be  C02,  cells,  low  molecular  weight  compounds 
usually  richer  in  oxygen,  and  unaltered  hydrocar- 
bons. This  is  a  result  of  the  fact  that  environmental 
conditions  are  usually  not  optimal  for  the  complete 
conversion  of  biodegradable  hydrocarbons  to  cel- 
lular material  and  that  most  of  the  hydrocarbons  in 
oil  are  not  susceptible  to  short-term  microbial  al- 
teration. The  introduction  of  hydrocarbons  into 
freshwater  aquatic  systems  will  result  in  changes  in 
the  microbial  composition.  Hydrocarbons  will  be 
toxic  to  some  species,  other  species  will  be  unaf- 
fected while  some  will  grow  obtaining  energy  and 
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cell  carbon  at  the  expense  of  biodegradable  hydro- 
carbons. The  net  result  from  the  introduction  of 
hydrocarbons  (i.e.  pollution)  is  a  reduction  in  the 
number  of  species  present  (i.e.  a  decrease  in  species 
diversity  index).  (See  also  W89-04530)  (Author's 
abstract) 
W89-05446 


FATE  OF  POLYNUCLEAR  AROMATIC  HY- 
DROCARBONS IN  SOIL, 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

T.  L.  Bulman,  S.  Lesage,  P.  Fowlie,  and  M.  D. 

Webber. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure   Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  231-251,  10  fig,  4  tab,  17 

ref. 

Descriptors:  'Aromatic  compounds,  'Hydrocar- 
bons, 'Soil  contamination,  'Fate  of  pollutants,  Ad- 
sorption, Microbial  degradation,  Kinetics,  Volatili- 
ty, Path  of  po'lutants. 

A  study  was  performed  on  the  persistence  of  se- 
lected polynuclear  aromatic  hydrocarbons 
(PAH's)  in  soil.  Two  incubation  studies  were  per- 
formed. In  the  first,  a  mixture  of  eight  PAH's 
(naphthalene,  phenanthrene,  anthracene,  fluoran- 
thene,  pyrene,  benzo(a)anthracene,  chrysene  and 
benzo(a)pyrene)  were  added  to  unacclimated  soil 
at  levels  of  5  and  50  mg/kg  and  the  concentrations 
were  monitored  with  time.  In  the  second,  C14- 
labelled  benzo(a)pyrene  or  anthracene  was  added 
to  soil  incubated  in  biometer  flasks.  Microbial  deg- 
radation, physical  and  chemical  degradation,  vola- 
tilization and  binding  were  assessed  as  mechanisms 
affecting  benzo(a)pyrene  and  anthracene  in  soil. 
The  disappearance  of  PAH's  appeared  to  be  relat- 
ed to  molecular  weight,  water  solubility,  volatility 
and  adsorptivity  to  soil.  Naphthalene  disappeared 
rapidly  from  soil.  Phenanthrene,  anthracene, 
pyrene  and  fluoranthene  were  reduced  by  94  to 
98%  during  an  initial  period  of  200  days  or  less. 
The  loss  during  this  initial  period  approximated 
first  order  kinetics,  in  some  cases  following  a  lag 
period.  The  remaining  2-6%  of  the  added  PAH's, 
however,  was  lost  at  a  much  reduced  rate.  With 
the  50  mg/kg  level  of  application,  reduced  rates  of 
disappearance  in  later  stages  resulted  in  levels  five 
to  ten  times  the  background  concentration  which 
persisted  throughout  the  400  days.  Degradation  of 
phenanthrene,  anthracene,  fluoranthene  and 
pyrene  at  the  5  mg/kg  application  rate,  however, 
resulted  in  concentrations  close  to  background 
levels  within  400  days.  Either  a  model  other  than 
first  order  or  a  combination  of  two  models  was 
required  to  adequately  describe  the  loss  of  99%  of 
the  added  PAH's.  Losses  of  benzo(a)anthracene, 
chrysene  and  benzo(a)pyrene  ranged  from  22  to 
88%  in  400  days.  The  disappearance  of 
benzo(a)anthracene  approximated  first  order  kinet- 
ics over  the  400-day  period.  That  of  chrysene  and 
benzo(a)pyrene,  however,  approximated  zero 
order  kinetics.  The  mechanisms  leading  to  a  de- 
crease in  PAH  concentration,  identified  through 
the  use  of  C14  labelling,  were  predominantly  vola- 
tilization and  adsorption  to  soil  solids  for  anthra- 
cene and  adsorption  to  soil  solids  for 
benzo(a)pyrene.  Microbial  transformation  of 
benzo(a)pyrene  was  minimal.  (See  also  W89-04530) 
(Author's  abstract) 
W89-05447 


REVIEW  OF  OIL  AND  BIOLOGICAL  COM- 
MUNITY RESPONSES  IN  NORTHERN 
RIVERS, 

Dominion    Ecological    Consulting    Ltd.,    Calgary 

(Alberta). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-05453 


NATURAL  DETOXIFICATION  AND  COLONI- 
ZATION OF  OIL  SANDS  TAILINGS  WATER 
IN  EXPERIMENTAL  PITS, 

Syncrude  Canada  Ltd.,  Edmonton  (Alberta). 

H.  Boerger,  and  M.  Aleksiuk. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
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Group  5B — Sources  Of  Pollution 

termeasure    ["echnology     Pergamon    Press,    New 

York,  NY,  19X7.  Edited  by  John  11.  Vandermeulen 
and  Steve  E.  Hrudey.  p  379-387,  (>  fig,  1  tab,  16  ret'. 

Descriptors:  'Water  pollution  treatment,  'Toxici- 
ty,   'Detoxification,    "Oil    pollution,    "Oil    spills. 

•Biodegradation,  'Fate  of  pollutants,  I  rout,  Daph- 
nia,  Aquatic  life.  Hydrocarbons,  Miciobial  degra- 
dation.   Chemical    properties,    Phenols,    Industrial 

wastes. 

Naturally-occurring  detoxification  and  coloniza- 
tion of  tailings  water,  resulting  from  the  extraction 
of  bitumen  from  oil  sand  and  its  subsequent  up- 
grading to  synthetic  crude,  has  been  followed  for 
one  year  in  two  experimental  pits  each  with  a 
volume  of  300  cu  m  and  a  depth  of  3  m.  During 
this  period  there  were  significant  reductions  in  the 
concentration  of  toxic  substances.  Survival  of  troul 
and  Daphnia  over  a  4-day  test  period  has  increased 
from  0%  at  the  start  to  60-80%  after  ten  months. 
The  pits  were  colonized  fairly  rapidly  by  aquatic 
organisms.  Several  detoxification  processes  have 
been  identified.  Use  of  natural  detoxification  in 
treatment  and  discharge  of  excess  tailings  pond 
water  appears  to  warrant  further  study.  (See  also 
W89-04530)  (Author's  abstract) 
W89-05455 


OIL  AND  POLYNUCLEAR  AROMATIC  HY- 
DROCARBON CONTAMINATION  OF  ROAD 
RUNOFF  -  A  COMPARISON  OF  TREATMENT 
PROCEDURES, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05463 


INFLUENCE  OF  UNDERGROUND  OPENINGS 
ON  GASOLINE  SPILL  MIGRATION  AND  RE- 
COVERY IN  DOWNTOWN  EDMONTON, 

O'Connor  (M.J.)  and  Associates  Ltd.,  Calgary  (Al- 
berta). 
R.  D.  King. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and   Steve   E.    Hrudey.    p  485-491,   6   fig,   6   ref. 

Descriptors:  *Gasoline,  "Cleanup  operations, 
*Path  of  pollutants,  *Water  pollution  prevention, 
Hydrocarbons,  Subsurface  drains.  Oil  spills,  Oil 
pollution,  Groundwater  pollution,  Leakage,  Drain- 
age systems,  Landslides. 

The  leakage  of  gasoline  from  underground  storage 
tanks  and  piping  in  urban  areas  occasionally  causes 
environmental  problems  some  distance  from  the 
source.  Often  the  migration  of  petroleum  products 
in  the  subsurface  is  controlled  by  factors  other 
than  the  stratigraphic  or  structural  characteristics 
of  the  host  strata.  Leaked  product  will  move  along 
routes  that  offer  minimum  resistance  to  flow  such 
as  man-made  fills.  A  leak  at  an  Edmonton,  Canada 
service  station  resulted  in  the  migration  of  gasoline 
along  a  rather  unique  path.  The  leak  occurred  in 
an  area  overlaying  an  abandoned  coal  mine  and 
some  20  m  from  the  backscarp  of  a  major  active 
landslide.  The  gasoline  migrated  through  glacial 
materials  before  entering  a  network  of  subsurface 
drains,  installed  in  the  1950's  and  1960's  to  dewater 
the  mine  and  stabilize  the  slide.  The  product  subse- 
quently entered  the  city's  storm  sewer  system  and 
drained  through  an  outfall  toward  the  North  Sas- 
katchewan River  some  300  m  south  and  50  m 
below  the  source  area.  A  temporary  semi-circular 
earth  dike  was  constructed  beneath  the  outfall  to 
prevent  the  contamination  of  the  river  and  a  simple 
yet  effective  gasoline  recovery  system  consisting 
of  a  separator  with  a  filler  scavenger  was  installed 
al  the  service  station  site.  (See  also  W89-04530) 
(Author's  abstract) 
WX9-05464 


IDKNTIFICATION  OF  III'    PARAMETERS  OF 
GROUNDWATKR  MA!  NSPORT, 

Bureau  de  Recherches  ues  el  Minieres, 

Orleans  (Frai 
I  l'.  Sauty,  and  w  Kina  I 

IN    firoundwater  Flow  and  'Quality  Modelling.  D. 


Reidel  Publishing  Co.,  Boston  1988  p  33-56,  16 
fig,  JOref. 

Descriptors:  'Mass  transfer,  'Solute  transport. 
•Groundwater  movement,  "Path  of  pollutants. 
Aquifers,  Tracers,  Field  tests,  Pollutant  identifica- 
tion, Porosity,  Permeability  coefficient,  Geohydro- 
logy,  Model  studies 

Using  field  observations  (tracer  experiments  and 
pollution  plumes),  the  hydrodispersive  transport  in 
aquifers  and  the  main  tracer  test  techniques  are 
discussed  Various  aspects  of  field  tracer  test  inter- 
pretation are  then  considered:  automatic  identifica- 
tion vs.  manual,  comparison  between  two  separate 
parallel  layers  and  double  porosity,  the  depend- 
ence of  longitudinal  and  transverse  macrodispersi- 
vities  on  travel  time  as  a  mean  of  accounting  for 
heterogeneities  and  the  identification  of  natural 
flow  direction  from  multiwell  tests.  Tracer  tests  on 
a  relatively  local  scale  are  widely  used  as  a  means 
to  investigate  transfer  parameters.  They  can  yield 
information  on  the  effective  porosity,  the  direction 
of  flow  and  the  local  dispersion.  This  last  parame- 
ter should  not  be  extrapolated  to  larger  scale  unless 
there  is  evidence  that  the  asymptotic  state  has  been 
reached  (isotropic  case).  For  large  distance  transfer 
or  slow  movement,  a  geostatic  approach  through 
the  spatial  field  of  permeability  should  be  applied 
in  the  determination  of  dispersion  characteristics 
whenever  its  cost  is  affordable.  Several  methods 
can  be  applied  in  the  identification  of  transfer 
parameters  from  tracer  test  data,  including  a  sim- 
plified approach  of  time-dependent  dispersivity. 
Different  underlying  model  equations  may  lead  to 
a  comparably  good  fit  of  data.  In  this  case,  besides 
the  technical  performance  of  parameter  estimation, 
the  choice  of  the  correct  interpretation  scheme  on 
the  grounds  of  geohydrological  evidence  is  re- 
quired. (See  also  W89-05465)  (Lantz-PTT) 
W89-05467 


STATIONARY  PRINCIPLES  FOR  FLOW  AND 
TRANSPORT  IN  AQUIFERS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05471 


RANDOM  WALK  METHOD  IN  POLLUTANT 
TRANSPORT  SIMULATION, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 

W.  Kinzelbach. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  227-245,  14 

fig,  28  ref. 

Descriptors.  'Random  walk  method,  'Model  stud- 
ies, 'Path  of  pollutants,  'Simulation  analysis, 
'Groundwater  movement,  'Solute  transport, 
'Mathematical  models.  Finite  element  analysis. 
Chemical  reactions,  Adsorption,  Case  studies,  Hy- 
drocarbons, Groundwater  pollution. 

Standard  finite  difference  and  finite  element  solu- 
tion methods  of  the  pollutant  transport  equation 
require  restrictive  spatial  discretization  in  order  to 
avoid  numerical  dispersion.  The  random  walk 
method  offers  a  robust  alternative  if  for  reasons  of 
calculational  effort  discretization  requirements 
cannot  be  met.  The  method  is  discussed  for  the 
case  of  an  ideal  tracer  starting  out  from  the  Ito- 
Fokker-Planck-equation.  Features  such  as  chemi- 
cal reactions  and  adsorption  can  be  incorporated. 
Besides  being  an  alternative  to  other  solution  meth- 
ods for  the  classical  transport  equation  the  random 
walk  deserves  attention  due  to  its  generalizability 
allowing  the  incorporation  of  non-Fickian  disper- 
sion. A  shortcoming  of  the  method  results  from  the 
general  roughness  of  simulated  distributions  in 
space  and  time  due  to  statistical  fluctuations  and 
resolution  problems.  The  method  is  applied  to  a 
field  case  of  groundwater  pollution  by  chlorohy- 
drocarbons.  (See  also  W89-05465)  (Author's  ab- 
slr;n  ! ; 
WX'M)54KO 


MODELING  OF  SOLUTE  TRANSPORT  WITH 
I  UK  RANDOM  WALK  METHOD, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 


hygiene,  Hilthoven  (Netherlands) 
.1    L'ffink. 
undwater  Flow  and  Quality  Modelling   D 
Reidel  Publishing  C.       I-.  p  247-265,  8 

fig,  1 5  ref 

Descriptors  'Solute  transport  'Random  walk 
method,  'Model  studies,  'Groundwater  move- 
ment, 'Mathematical  models.  Hydrologic  models, 
Convection,  Dispersion 

Flow  models  for  convective  flow  may  be  easil)  by 
extended  with  a  dispersive  flow  component  by  the 
random-walk  method.  The  random-walk  process  is 
described  by  the  Fokkcr-PIanck  equation.  Compar- 
ison with  the  convection-dispersion  equation 
shows  an  additional  convective  term  in  the 
Fokker-Planck  equation  that  depends  on  the  spatial 
derivative  of  the  dispersion  coefficient.  This  term 
is  usually  small  but  dominates  when  the  ground- 
water flow  itself  approaches  zero,  as  occurs  eg 
near  stagnation  points.  In  situations  with  rotational 
flow  this  term  is  significant  in  transversal  direction. 
(See  also  W89-05465)  (Author's  abstract) 
W89-05481 


ADVANCES   IN    MODELLING   WATER-ROCK 
INTERACTION  IN  AQUIFERS, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05488 


PARAMETERS  FOR  MODELLING  THE 
TRANSPORT  OF  CADMIUM  AS  INFLU- 
ENCED BY  THE  CHEMICAL  PROPERTIES  OF 
GROUND  WATER  AND  AQUIFER  MATERI- 
AL, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 
tologisches  Inst,  und  Museum. 
A.  Pekdeger,  M.  Isenbeck,  J.  Schroter,  T.  Taylor, 
and  M.  Fie. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  423-438,  7 
fig,  5  tab,  13  ref. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
'Cadmium,  'Groundwater  movement,  'Geochem- 
istry. 'Aquifers,  Chemical  properties,  Geohydro- 
logy,  Adsorption,  Solute  transport,  Heavy  metals, 
Chemical  precipitation,  Heavy  metals.  Chemical 
precipitation,  Desorption,  Hydrogen  ion  concen- 
tration, Porous  media.  Chemical  reactions. 

In  sandy  aquifer  materials  of  Northern  Germany, 
adsorption-desorption  as  well  as  solution-precipita- 
tion behavior  of  cadmium  was  characterized.  The 
investigations  were  carried  out  as  batch  tests  and  in 
tracer  experiments  under  saturated  conditions  by 
using  different  geochemical  water  types.  The  re- 
sults of  the  batch  and  column  tests  give  a  general 
idea  of  mobility  of  cadmium.  The  solubility  of  Cd 
depends  on  the  chemical  properties  of  the  water. 
The  most  important  factors  which  lead  to  Cd 
precipitation  are  the  HC03-content  and  the  pH- 
value.  Pure  adsorption/desorption  behavior  of  Cd 
can  be  described  by  the  Freundlich  isotherm,  be- 
cause of  its  reversibility.  The  transport  behavior  of 
Cd  in  porous  media  is  influenced  by  the  two  proc- 
esses, namely  adsorption/desorption  and  dessolu- 
tion/precipitation.  Therefore  it  greatly  depends  on 
the  geochemical  properties  of  the  groundwater  and 
the  aquiter  material.  Carbonate  content  in  the  aqui- 
fer material  leads  to  total  precipitation;  no  Cd  is 
transported.  The  straight-forward  description  of 
the  transport  velocity  using  retardation  factors 
which  are  calculated  from  the  Freundlich  isotherm 
is  not  appropriate.  The  geochemical  properties  of 
the  water  and  the  aquifer  material  have  to  be 
included  in  a  transport  model.  (See  also  W89- 
05465)  (Lantz-PTT) 
W89-05489 


MICRO-SCALE  MODELLING  IN  THE  STUDY 
OF  PLUME  EVOLUTION  IN  HETEROGENE- 
OUS MEDIA, 

W  iterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

E.  O.  Frind,  E.  A.  Sudicky,  and  S.  L. 
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Schellenberg. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  439-461,  12 
fig,  13  ref.  University  Research  Fellowship  Grant 
U0508  and  Operating  Grant  A8368. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
movement,  *Heterogeneity,  *Model  studies, 
*Plumes,  Aquifers,  Mathematical  models,  Hydrau- 
lic conductivity,  Dispersion. 

The  migration  of  contaminants  in  heterogeneous 
aquifers  involves  dispersive  processes  that  act  at 
different  scales.  The  interaction  of  these  processes 
as  a  plume  evolves  can  be  studied  by  micro-scale 
modeling  whereby  two  scales,  a  local-scale  or 
micro-scale  and  an  aquifer-scale  or  macro-scale, 
are  covered  simultaneously.  Local-scale  dispersive 
processes  are  represented  through  the  local  disper- 
sion coefficient  in  the  transport  equation,  while 
larger-scale  dispersion  due  to  heterogeneities  is 
represented  through  the  resolution  of  the  flow  field 
and  the  diffusive  exchange  between  streamtubes. 
The  micro-scale  model  provides  both  the  high 
degree  of  resolution  compatible  with  local-scale 
processes,  and  the  extent  required  for  the  approach 
to  asymptotic  conditions,  using  a  grid  of  up  to  a 
million  nodal  points.  The  model  is  based  on  the 
dual  potential-stream-function  formulation  for 
flow,  and  the  transport  problem  is  formulated  in  a 
natural  coordinate  system  provided  by  the  flownet. 
Simulations  can  be  used  to  verify  stochastic  theo- 
ries of  dispersion,  without  the  restrictive  assump- 
tions inherent  in  the  theory.  For  the  two-dimen- 
sional case,  results  indicate  convergence  of  the 
effective  dispersivity  to  the  theoretical  macrodis- 
persivity  value.  Convergence  takes  place  within  a 
travel  distance  of  about  50  correlation  lengths  of 
the  hydraulic  conductivity  field.  However,  the  ap- 
proach taken  to  asymptotic  conditions,  as  well  as 
the  macrodispersivity  value,  may  differ  for  differ- 
ent realizations  of  the  same  medium.  The  influence 
of  early-time  events  such  as  plume  splitting  on  the 
asymptotic  convergence  remains  to  be  investigat- 
ed. (See  also  W89-05465)  (Author's  abstract) 
W89-05490 


MODELLING  THE  INCREASING  DISPERSI- 
VITY WITH  FE  TRANSPORT  MODELS  USING 
THE  MULTILAYER  CONCEPT, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

B.  Herding,  and  H.  M.  Leismann. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  463-474,  8 

fig,  8  ref.  German  Research  Community  Grant  Th 

159/14. 

Descriptors:  *Model  studies,  *Dispersion,  *Iron, 
♦Groundwater  movement,  *Solute  transport, 
Mathematical  models,  Numerical  analysis,  Finite 
element  method,  Simulation  analysis,  Tracers,  Dif- 
fusivity. 

A  numerical  model  based  on  the  finite  element 
method  for  the  simulation  of  horizontal  plane 
transport  processes  in  groundwater  is  presented. 
Instead  of  Fick's  law,  it  uses  Mercado's  multilayer 
concept  to  model  the  dispersion.  This  enables  a 
description  of  the  scale  effect  of  the  dispersion. 
With  additional  consideration  of  diffusive  ex- 
change processes  between  the  layers,  a  dispersivity 
plateau  can  be  reached.  As  long  as  exchange  proc- 
esses between  the  layers  are  allowed,  the  arrange- 
ment of  the  layers  has  a  decisive  influence  on  the 
form  of  the  breakthrough  curve  and  on  the  devel- 
opment of  the  dispersion.  The  breakthrough  curves 
exhibit  the  typically  rough  form  which  has  been 
recorded  in  tracer  experiments.  This  verifies  the 
physical  background  of  the  given  description  of 
the  dispersion.  The  desirable  smoothness  of  the 
breakthrough  curves  for  prognostic  purposes  could 
be  achieved  through  an  empirical  modification  of 
the  diffusive  exchange  processes.  (See  also  W89- 
05465)  (Lantz-PTT) 
W89-05491 


RANDOM-WALK  METHOD  TO  SIMULATE 
POLLUTANT  TRANSPORT  IN  ALLUVIAL 
AQUIFERS  OR  FRACTURED  ROCKS, 

Strasbourg-1  Univ.  (France).  Inst,  de  Mechanique 


des  Fluides. 

P.  Ackerer. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  475-486,  7 

fig,  10  ref. 

Descriptors:  'Geologic  fractures,  *Model  studies, 
*Random  Walk  method,  *Path  of  pollutants,  *A1- 
luvial  aquifers,  *Fracture  permeability,  ♦Ground- 
water movement,  'Simulation  analysis,  *SoIute 
transport,  Mathematical  models,  Porous  media, 
Monte  Carlo  method,  Geohydrology,  Mass  trans- 
fer, Porosity. 

The  theory  of  a  3-dimensional  random  walk 
method  to  simulate  groundwater  contamination 
can  be  applied  to  alluvial  or  fractured  porous 
media  in  a  simple  way.  Because  it  generates  no 
numerical  dispersion,  the  method  is  very  competi- 
tive for  three  dimensional  transport  models  where 
dispersivities  are  low  (a  few  centimeters)  and  for 
simulation  of  mass  transfer  in  fractured  rocks. 
Good  agreement  between  simulation  and  experi- 
mental data  has  validated  the  proposed  model. 
Theoretical  development  generalizes  the  relation 
between  apparent  dispersivity  coefficients  and  sta- 
tistical properties  of  the  flow  field.  In  the  case  of  a 
fractured  porous  matrix,  the  mass  of  pollutant  kept 
by  the  matrix  is  very  high  compared  to  the  inject- 
ed mass.  In  that  case,  the  porosity  of  the  matrix  is  a 
sensitive  parameter  which  quantifies  the  exchanges 
between  the  matrix  and  the  fracture.  It  has  to  be 
taken  into  account  in  the  case  of  stratified  alluvial 
porous  media,  where  differences  in  porosity  occur. 
Applied  in  this  paper  to  a  deterministic  flow  field, 
this  method  is  adapted  to  the  stochastic  approach 
of  mass  transfer.  In  each  step,  the  velocity  can  be 
calculated  as  a  function  of  its  statistical  distribution 
by  using  the  Monte  Carlo  method.  (See  also  W89- 
05465)  (Lantz-PTT) 
W89-05492 


FLUID-MECHANICAL  ASPECTS  OF  THE  MI- 
GRATION OF  CHEMICALS  IN  FRACTURED 
MEDIA, 

F.  Schwille. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  515-537,  14 
fig,  8  ref. 

Descriptors:  *Fluid  mechanics,  *Path  of  pollutants, 
♦Groundwater  movement,  'Fracture  permeability, 
Hydraulic  properties,  Hydraulic  models,  Mathe- 
matical models,  Solute  transport,  Solubility,  Densi- 
ty- 
Based  on  physical  models,  the  migration  of  chemi- 
cals in  fractured  media  was  investigated.  The  ini- 
tial phase  of  the  migration  (active  spreading  as  a 
result  of  gravity)  is  determined  primarily  from  the 
parameters  that  are  fluid-mechanically  relevant- 
'miscibility  with  water'  (corresponds  to  'water  sol- 
ubility') and  'relative  density'  (relative  to  ground- 
water, which  has  the  value  1.0).  This  is  followed 
by  the  passive  phase  of  migration,  namely  the 
transport  of  solutes  out  of  the  transition  (mixing) 
zone  through  the  groundwater.  The  connection  of 
the  two  phases  in  a  numerical  model  does  not  seem 
to  be  realizable  at  present.  The  effort  would  also 
not  be  justifiable  because  of  the  lack  of  data  related 
to  aquifers  in  fractured  rocks.  It  is  therefore  sug- 
gested that  one  should  try  to  work  out  simple 
analytical  methods  as  an  interim  solution  to  de- 
scribe both  migration  phases,  whose  results  can 
then  be  connected  according  to  one's  experience. 
(See  also  W89-05465)  (Author's  abstract) 
W89-05494 


PRESENT  LIMITATIONS  AND  PERSPEC- 
TIVES ON  MODELING  POLLUTION  PROB- 
LEMS IN  AQUIFERS, 

Geological  Survey,  Reston,  VA. 

L.  F.  Konikow. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  643-664,  4 

fig,  58  ref. 

Descriptors:  ♦Path  of  pollutants,  ♦Aquifers, 
♦Model  studies.  Simulation  analysis,  Solute  trans- 
port, Mathematical  models,  Groundwater  move- 
ment. Permeability,  Porosity. 
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In  recent  years  there  has  been  an  increase  in  the 
use  of  deterministic,  distributed-parameter, 
groundwater  simulation  models  for  analyzing  con- 
taminant transport  in  groundwater  system.  Predic- 
tive errors  arising  strictly  from  inaccuracies  in  the 
equation-solving  algorithm  are  usually  much  small- 
er than  the  predictive  errors  associated  with  or 
produced  by:  (1)  theoretical  misconceptions  or 
overidealizations  about  the  system  that  are  incor- 
porated into  the  model;  (2)  uncertainty  and  error  in 
the  specification  of  system  properties,  boundary 
conditions,  and  initial  conditions,  and  (3)  uncer- 
tainty in  future  stresses.  The  next  major  level  of 
improvement  in  groundwater  simulation  models 
will  not  arise  from  improved  numerical  proce- 
dures; rather,  a  greater  investment  must  be  made 
toward  obtaining  more  accurate  descriptions  of 
aquifer  properties  and  their  variability.  It  is  espe- 
cially critical  for  transport  models  that  variability 
in  the  permeability  and  porosity  fields  be  defined 
as  accurately  and  precisely  as  possible.  The  trade- 
off between  accuracy  and  cost  will  always  be  a 
difficult  one  to  resolve,  but  will  always  have  to  be 
made  for  both  model  development  and  data  collec- 
tion. (See  also  W89-05465)  (Author's  abstract) 
W89-05499 


ADVANCES  IN  THE  ASSESSMENT  OF  DATA 
WORTH  FOR  ENGINEERING  DECISION 
ANALYSIS  IN  GROUNDWATER  CONTAMI- 
NATION PROBLEMS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

R.  A.  Freeze,  R.  Zapf-Gilje,  J.  Massmann,  L. 
Cahn,  and  L.  Smith. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  665-697,  3 
fig,  3  tab,  36  ref. 

Descriptors:  'Data  interpretation,  ♦Decision 
making,  ♦Groundwater  pollution,  ♦Water  pollution 
sources,  ♦Hydrological  data,  Geohydrology, 
Groundwater  movement,  Waste  management,  Dis- 
posal sites,  Cost-benefit  analysis,  Economic  as- 
pects, Mathematical  studies,  Simulation  analysis, 
Model  studies,  Hydraulic  models. 

This  study  creates  a  framework  for  the  evaluation 
of  geohydrological  data  worth  at  waste  manage- 
ment facilities  that  are  potential  point  sources  of 
groundwater  contamination.  The  framework  is  de- 
veloped as  a  part  of  the  engineering  design  proc- 
ess; it  is  based  on  the  premise  that  geohydrological 
data  have  worth  only  if  the  knowledge  gained  can 
aid  in  making  decisions  between  alternative 
courses  of  action.  The  methodology  is  applicable 
during  the  siting  process,  during  facility  design, 
and  during  assessment  of  remedial  alternatives.  It 
involves  the  integration  of:  (1)  risk-cost-benefit 
analysis,  (2)  a  geostatistical  description  of  the  geo- 
hydrological parameters,  (3)  Monte  Carlo  stochas- 
tic simulation,  (4)  sensitivity  analysis,  (5)  variance 
reduction,  (6)  Bayesian  updating,  and  (7)  economic 
regret.  (See  also  W89-05465)  (Author's  abstract) 
W89-055OO 


COMPARATIVE  ANALYSIS  OF  MATHEMATI- 
CAL MASS  TRANSPORT  CODES  FOR 
GROUNDWATER  POLLUTION  STUDIES, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

J.  P.  Lobo  Ferreira. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  699-716,  2 

fig,  5  tab,  8  ref. 

Descriptors:  'Computer  programs,  ♦Mass  transfer, 
♦Path  of  pollutants,  ♦Groundwater  pollution 
Groundwater  movement,  Mathematical  models, 
Mathematical  analysis,  Solute  transport,  Geohy- 
drology, Computer  models,  Finite  element 
method,  Random  walk  method,  Comparison  stud- 


A  comparative  analysis  was  conducted  of  several 
mathematical  codes,  suitable  for  the  solution  of  the 
convection-dispersion  equation,  which  are  based 
on  the  following  mathematical  methods:  analytical 
solutions,  finite  state  mixing  cell,  method  of  char- 
acteristics, random  walk,  finite  elements  and  (only 
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as  an  introduction)  boundary  element!     Hw  tests 

include     one-dimensional      ami      two-dimensional 

cases,  constant  and  instantaneous  injections  and 
pollutants  of  the  conservative  ivi«-  and  with  a  first 

order  decay  rale.  I  he  preliminary  (simplified)  anal- 
ysis of  a  new  survey  of  mass  transport  in  ground- 
waters should  be  carried  out  with  models  based  on 

analytical  solutions  equivalent  to  th<  SA2D1.FOR 

program  (suitable  foi  one  dimensional,  Iwo-dimen- 
sional,  or  three-dimensional  problems).  An  addi- 
tional, more  accurate  analysis  of  the  problem,  in- 
cluding the  detailed  treatment  of  the  boundary 
conditions  (curvillinear  boundaries,  foi  example) 
can  be  made  with  the  DfSP4.FOR  program  or 
with  any  similar  finite  element  model  based  on 
quadratic  rectangular  and  triangulai  elements.  Sit- 
uations with  a  large  radial  component  can  be  effi- 
ciently studied  with  the  RANDOM. FOR  model, 
which  is  based  on  the  random  walk  method  and  on 
the  method  of  characteristics.  The  use  of  a  linear 
triangular  finite  element  model  (DISP1.FOR)  is 
advisable  when  one  wants  to  obtain  responses  with 
restricted  funding  and  when  the  K.ONIK.3.FOR 
program  is  not  applicable.  The  M1XEL.FOR 
(finite  element  mixing  cell  method)  is  only  recom- 
mended for  situations  where  one  does  not  have 
sufficient  geohydrological  data,  especially  when 
the  longitudinal  dispersion  coefficient  of  the  aqui- 
fer is  not  known.  (See  also  W89-05465)  (Lantz- 
PTT) 
W89-05501 


LAST  STAND  OF  THE  RED  SPRUCE, 

For  primary  bibliographic  entry  see  Field  5C. 
W89-05507 


PRELIMINARY  ANALYSIS  OF  NUTRIENT 
MONITORING  DATA  FOR  THE  SUSQUEHAN- 
NA RIVER  AND  SELECTED  TRIBUTARIES: 
JANUARY  1,  1985  -  DECEMBER  31, 1987, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For   primary   bibliographic    entry   see   Field    5G. 

W89-05511 


UNITED  NATIONS  ENVIRONMENTAL  PRO- 
GRAMME: ENVIRONMENTAL  DATA 
REPORT. 

Monitoring  and  Assessment  Research  Centre, 
London  (England). 

Basil  Blackwell  Ltd.,  108  Cowley  Road,  Oxford, 
OX4  1JF,  UK.  1987.  352p. 

Descriptors:  'United  Nations,  *Data  collections, 
♦Environment,  Water  pollution,  Population  densi- 
ty, Climate,  Public  health,  Wastes,  V/ater  resources 
development,  Energy. 

This  book  brings  together,  in  a  single  volume, 
currently  available  data  on  the  global  environment. 
It  presents  reliable  scientific  information  from  iden- 
tified sources  all  over  the  world  in  as  uniform  a 
fashion  as  possible.  Explanatory  text  highlights  sig- 
nificant emerging  trends  and  gives  enough  related 
background  information  for  the  user  to  understand 
these  trends  and  see  their  implications  for  the 
future.  Worldwide  data  on:  pollution,  population, 
transport,  climate,  health,  wastes,  natural  re- 
sources, energy,  and  disasters.  (Lantz-PTT) 
W89-05512 


WATER  AND  SEDIMENT  QUALITY  IN  THE 
CALCASIEU  RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Biological  and  Environmental  Sciences. 

H.  E.  Murray. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 

Lake   Complex   (CALECO).   Report   No.   DOE/ 

EP/31111-l-Vol.  1,  June  26,  1987.  p  1-37,  20  fig,  1 

tab,  5  ref. 

Descriptors:  'Water  pollution  sources,  *Water  pol- 
lution effects,  'Water  quality,  'Sediments,  'Calca- 
sieu River,  'Calcasieu  Lake,  'Louisiana,  'Estu- 
aries, Pollutant  identification,  Biological  oxygen 
demand,  Organic  carbon.  Alkalinity,  Bacteria, 
Temperature,   Dissolved  oxygen,   Water  analysis. 

A  two-year  (October  1983  -  December  1985)  inten- 
sive study  of  the  Calcasieu  River/Lake  Complex 


was  undertaken  to  determine  the  present, 
thropogemc  substances,  and  to  estimate  their  im- 
pacts on  the  estuary.  Results  from  water  measure- 
ments indicated  that  Bayou  d'Inde  had  the  greatest 
variation  in  BOD,  TOC,  alkalinity,  fecal  strep, 
temperature  and  DO  as  compared  to  all  other  sites 
that  were  sampled,  while  Coupique  Bayou  had  the 
lowest  Pollutants  measured  upstream  in  the 
bayous  did  not  appear  to  degrade  the  overall  water 
quality  of  the  estuary.  (See  also  W89-05529)  (Au- 
thor's abstract) 
W89-O5530 


SPECIAL  POLLUTANTS, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept  of 

Biological  and  Environmental  Sciences. 

H.  E.  Murray,  and  J.  N.  Beck. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 

Lake  Complex  (CALECO).   Report   No.   DOE/ 

EP/31111-l-Vol.  1,  June  26,  1987.  p  58-101,  2  fig, 

12  tab,  27  ref.  DOE  Grant  DE-FG01 1-83EP31 1 1 1. 

Descriptors:  'Louisiana,  'Calcasieu  River,  'Calca- 
sieu Lake,  'Synthetic  organic  compounds,  'Pollut- 
ant identification,  Chemical  analysis,  Organic  com- 
pounds, Estuaries,  Water  quality,  Bayous,  Chlorin- 
ated pesticides. 

The  objective  of  this  study  was  to  survey  the 
Calcasieu  River/Lake  Complex  for  the  presence  of 
synthetic  organic  compounds,  and  to  establish 
which  classes  of  these  compounds  pose  a  potential 
threat  to  the  health  of  the  system.  This  two  and  a 
half  year  study  (January  1984  -  August  1986)  re- 
vealed that  the  concentrations  of  all  organic  pollut- 
ants detected  varied  widely  in  their  values.  The 
sporadic  and  uneven  distributions  of  chemical 
compounds  appeared  to  be  typical  of  what  might 
be  expected  with  environmental  analysis  of  organic 
pollutants.  The  upper  portion  of  the  estuarine 
system  (including  the  bayous)  has  the  highest  con- 
centrations of  pollutants  (particularly  the  chlorin- 
ated pesticides).  No  single  station  was  highest  or 
lowest  in  regard  to  all  pollutants  measured.  (See 
also  W89-05529)  (Author's  abstract) 
W89-05531 


CHEMISTRY, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

J.  N.  Beck. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 

Lake  Complex  (CALECO).   Report   No.   DOE/ 

EP/31111-l-Vol.  1,  June  26,   1987.  p  102-108,  3 

ref. 

Descriptors:  'Path  of  pollutants,  'Louisiana, 
'Water  chemistry,  'Fate  of  pollutants,  'Water  pol- 
lution effects,  'Calcasieu  Lake,  'Calcasieu  River, 
'Heavy  metals,  Mercury,  Sediment  contamination. 
Water  analysis,  Bioaccumulation,  Nutrients,  Envi- 
ronmental effects,  Saline  water  intrusion,  Water 
quality. 

The  Calcasieu  River/Lake  Complex  located  in 
southwestern  Louisiana  has  long  been  affected  by 
human  activity.  These  impacts  include  the  exten- 
sive channelization  and  dredging  of  the  river  from 
the  Gulf  of  Mexico  to  Lake  Charles.  The  resulting 
intrusion  of  salt  water  into  the  ship  channel  has 
adversely  affected  the  general  water  quality  up- 
stream to  Lake  Charles.  Further  degradation  of  the 
general  water  quality  has  occurred  due  to  the 
introduction  of  human  waste  and  industrial  pollut- 
ants, primarily  petrochemical,  and  urban  expansion 
of  the  area  since  the  1940's.  The  Calcasieu  River/ 
Lake  Complex  is  also  thought  to  be  contaminated 
with  heavy  metals  (i.e.,  mercury).  However,  analy- 
sis of  water  samples  taken  downstream  from 
known  outfalls  often  fails  to  show  elevated  concen- 
trations of  these  heavy  metals.  The  binding  of 
these  and  other  pollutant  metals  to  clay  particles 
and  precipitation  from  the  water  column  when 
contacting  waters  of  high  salinities  tend  to  localize 
these  pollutants  in  sediments  near  outfalls.  In  order 
to  investigate  the  effects  of  the  introduction  of 
chemical  pollutants  on  the  Calcasieu  River/Lake 
Complex,  the  concentrations  and  distribution  of 
heavy  metals,  chlorinated  hydrocarbons,  phenols, 
base-neutral  organic  compounds  and  pesticides 
were  measured  in  water,  sediment  and  biota.  The 


study    focused    on    the    portion    of    the    Calcasieu 
River  south  of  the  Salt  Wa'.  Calcasieu 

Pass  This  chapter  is  comprised  of  ten  sections 
including  this  Introductory  section  on  Chen 
Other  chapter  topics  arc  (1)  experimental  meth- 
ods (2)  variations  of  heavy  metals  in  surficial 
sediments;  (3)  variation  of  mercury  in  surficial 
sediments  and  sediment  ewes;  (4)  variation  of 
heavy  metals  in  sediment  cores  and  core  chronolo- 
gies; (5)  uptake  of  heavy  metals  in  penphyton;  (6) 
variation  of  heavy  metals  in  M  undulatus  and 
dissected  tissue  from  M  undulatus  (7j  variation  of 
heavy  metals  in  various  species  of  biota  across  the 
Calcasieu  River/Lake  Complex;  (8)  variations  of 
radionuclides  in  the  river/lake  environment,  and 
(9)  variations  of  the  concentrations  of  heavy  metals 
and  nutrients  in  water  samples.  (See  also  W89- 
05529)  (Lantz-PTT) 
W89-05532 


HEAVY-METAL  CONTAMINATION  IN  THE 
CALCASIEU  RIVER/LAKE  COMPLEX,  LOU- 
ISIANA, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

J.  N.  Beck,  G.  J.  Ramelow,  R.  S.  Thompson,  C.  S. 

Mueller,  and  C.  Webre. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 

Lake  Complex  (CALECO).   Report   No.   DOE/ 

EP/31111--l-Vol.  1,  June  26,  1987.  p  124-167,  12 

fig,    7    tab,     10    ref.     DOE    Grant    DE-FG01- 

83EP31111. 

Descriptors:  'Path  of  pollutants,  'Bayous,  'Heavy 
metals,  'Fate  of  pollutants,  'Calcasieu  River,  'Cal- 
casieu Lake,  'Louisiana,  'Water  pollution  sources. 
Arsenic,  Cadmium.  Chromium,  Copper,  Lead, 
Mercury,  Silver,  Zinc,  Wastewater  outfall. 

The  heavy  metals  As,  Cd,  Cr,  Cu,  Pb.  Hg,  Ag,  and 
Zn  were  measured  in  surficial  sediments  at  perma- 
nent stations  located  in  the  Calcasieu  River/Lake 
Complex.  The  relationships  among  metal  concen- 
trations in  different  areas  of  the  system  were  inves- 
tigated to  determine  sources,  source  strength,  and 
transport.  The  point-source  inputs  of  heavy  metals 
were  assumed  to  be  industrial  outfalls  and  sewage 
outfalls.  Although  these  inputs  have  not  seriously 
affected  the  entire  river/lake  complex,  stressed  re- 
gions exist  within  each  bayou.  The  heavy  metal 
concentrations  in  surficial  sediments  had  back- 
ground levels  of  0.60  mg/kg  As,  0.3  to  1.4  mgAg 
Cd,  25  mg/kg  Cr,  10  mg/kg  Cu,  15  mg/kg  Pb, 
<0.05  mgAg  Hg,  0.07  mgAg  Ag,  and  40  mg/kg 
Zn.  Sewage  outfalls  at  stations  C3,  D3,  D7,  and 
D8,  and  industrial  outfalls  at  stations  Dl,  D3,  and 
V  had  increased  metal  concentrations  above  these 
background  levels,  but  the  increases  were  restrict- 
ed to  the  regions  near  the  outfalls.  The  metals 
discharged  into  the  bayous  were  not  being  trans- 
ported to  the  remainder  of  the  river/lake  complex. 
(See  also  W89-05529)  (Author's  abstract) 
W89-05534 


MERCURY  IN  THE  CALCASIEU  RIVER/LAKE 
COMPLEX,  LOUISIANA, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

C.  S.  Mueller,  G.  J.  Ramelow,  J.  N.  Beck,  and  H. 

E.  Murray. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 

Lake  Complex   (CALECO).   Report   No.   DOE/ 

EP/31111--l-Vol.  1,  June  26,  1987.  p  168-185.  3  fig, 

2  tab,  24  ref.  DOE  Grant  DE-FG01-83EP31111. 

Descriptors:  'Mercury,  'Calcasieu  River,  'Calca- 
sieu Lake,  'Path  of  pollutants,  'Louisiana,  Fate  of 
pollutants,  Sediment  contamination,  Bioaccumula- 
tion, Bayous,  Wetlands. 

Total  Hg  concentration  was  determined  in  water, 
sediment,  and  biota  at  selected  stations  throughout 
the  Calcasieu  River/Lake  Complex,  including 
three  bayous  that  drain  into  the  Calcasieu  River. 
Water  Hg  levels  were  low  throughout  the  system 
(<0. 1  micrograms/L)  and  were  found  above  de- 
tection limits  only  during  the  period  from  April  to 
June  1984.  Biota  generally  contained  Hg  at  detect- 
able levels  (averaging  about  0.25  mgAg,  dry- 
weight).    Bayou   d'Inde   was   found    to   have   the 
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heaviest  burden  of  Hg  in  surficial  sediment  (up  to 
1.1  mgAg).  Mercury  was  not  present  above  the 
detection  limit  of  0.005  mg/kg  at  stations  located 
in  Choupique  Bayou  and  Calcasieu  Lake.  Core 
samples  were  collected  in  Bayou  d'Inde  to  yield  a 
profile  for  the  changes  in  Hg  concentration  in  the 
past.  Mercury  first  appeared  in  the  late  1940's, 
increasing  during  the  1960's  and  reaching  peak 
concentrations  in  the  early  1870's.  At  a  depth  of 
20-28  cm,  Hg  had  a  very  low  concentration;  below 
38  cm.  Hg  was  not  detected  anywhere  in  the 
estuary.  (See  also  W89-05529)  (Lantz-PTT) 
W89-05535 


SPATIAL  AND  TEMPORAL  VARIATION  OF 
HEAVY  METALS  IN  SEDIMENT  CORES 
FROM  THE  CALCASIEU  RIVER/LAKE  COM- 
PLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

C.  S.  Mueller,  and  G.  J.  R.  J.  N.  Beck. 

IN:  Ecosystem  analysis  of  the  Calcasieu  River/ 

Lake   Complex  (CALECO).   Report   No.   DOE/ 

EP/31111-l-Vol.  1,  June  26,  1987.  p  186-221,  11 

fig,     3    tab,     17     ref.     DOE    Grant     DE-FG01- 

83EP31111. 

Descriptors:  *Lake  Charles,  "Louisiana,  *Path  of 
pollutants,  "Heavy  metals,  *Sediment  contamina- 
tion, "Calcasieu  River,  "Calcasieu  Lake,  "Fate  of 
pollutants,  Bayous,  Wetlands,  Copper,  Zinc,  Chro- 
mium, Lead,  Cesium  radioisotopes,  Tracer  studies, 
Lead  radioisotopes,  Spatial  distribution,  Temporal 
distribution. 

Sediment  cores  were  obtained  from  several  loca- 
tions in  the  Calcasieu  River/Lake  Complex,  in- 
cluding Calcasieu  Lake,  Calcasieu  River,  two 
bayou  tributaries,  and  Lake  Charles  during  the 
period  from  November  1983  to  November  1985. 
The  cores  were  analyzed  for  Cu,  Zn,  Cr,  and  Pb. 
The  approximate  sedimentation  rate  and  a  core 
chronology  were  determined  by  the  use  of  137-Cs 
and  210-Pb  isotopes.  The  increase  in  metal  concen- 
trations after  1933,  particularly  along  Bayou  d'Inde 
where  most  industries  are  located,  points  to  an- 
thropogenic input  of  these  metals  to  the  system. 
The  fact  that  metal  concentrations  tend  to  merge 
to  a  common  value  prior  to  1940  throughout  the 
system  suggests  that  geological  factors  do  not  con- 
tribute to  the  observed  variations  in  metal  concen- 
trations in  this  area.  The  background  concentra- 
tions of  heavy  metals  found  in  this  study  for  the 
Calcasieu  River/Lake  Complex  were:  Cu  (10  mg/ 
kg),  Cr  (25  mg/kg),  Pb  (8  mg/kg),  and  Zn  (40  mg/ 
kg).  The  main  emphasis  of  the  study  focused  along 
Bayou  d'Inde  due  to  the  enhanced  levels  of  heavy 
metals  found.  The  concentration  of  Cu  in  the  sedi- 
ments of  both  Bayou  d'Inde  and  Contraband 
Bayou  suggests  a  continual  input  of  Cu  up  to  the 
present.  Discharge  of  Cr  appear  to  have  essentially 
stopped  after  1980.  Heavy  metal  contamination 
was  not  detected  in  Lake  Charles.  (See  also  W89- 
05529)  (Lantz-PTT) 
W89-05536 


PERIPHYTON  AS  MONITORS  FOR  HEAVY 
METAL  POLLUTION  IN  THE  CALCASIEU 
RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entrv  see  Field  5A 
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McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

E.  F.  C.  C.  L.  Webre,  G.  J.  Ramelow,  and  M.  N 

Beck. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 

Lake   Complex   (CALECO).   Report   No.   DOE/ 

EP/31 111-1-Vol.  1,  June  26,  1987.  p  243-267,  7  fig, 

4  tab,  9  ref.  DOE  Grant  DE-FG01-83EP31  111. 

Descriptors:  "Louisiana,  "Heavy  metals,  "Bioaccu- 
mulation,  "Fish,  "Shrimp,  "Calcasieu  River,  "Cal- 
casieu  Lake,    Atlantic   croaker,    Barium,    Cobalt, 


Iron,   Mercury,   Selenium,   Zinc,   Tissue   analysis, 
Kidneys,  Gills,  Trout,  Menhaden,  Spot. 

Concentrations  of  the  heavy  metals  Ba,  Co,  Fe, 
Hg,  Sc,  Se,  and  Zn  were  measured  in  selected 
dissected  tissue  of  Atlantic  croaker.  Whole  body, 
flesh,  kidneys,  gastrointestinal  tract,  and  gill  tissues 
were  examined.  Samples  were  collected  through- 
out Calcasieu  Lake  and  also  in  the  Calcasieu  River 
just  above  and  below  the  lake.  Large  enrichments 
of  heavy  metals  in  the  GI  tract  and  kidneys  of 
Atlantic  croaker  were  found.  The  heavy  metals 
were  also  measured  in  other  organisms  including 
white  shrimp,  and  brown  shrimp,  as  well  as  the 
following  fish:  gulf  menhaden,  silver  sea  trout,  and 
spot.  No  variations  with  sampling  locations  were 
found  for  metal  concentrations  for  all  species. 
However,  variations  in  concentrations  were  found 
in  the  uptake  rates  of  certain  metals;  for  example, 
mercury  was  significantly  enriched  in  shrimp  rela- 
tive to  fish  species  studied.  (See  also  W89-05529) 
(Author's  abstract) 
W89-05538 


VARIATIONS  OF  HEAVY  METALS  IN  FISH 
AND  OTHER  ORGANISMS  FROM  THE  CAL- 
CASIEU RIVER/LAKE  COMPLEX, 
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Chemistry. 

G.  J.  Ramelow,  C.  Webre,  C.  S.  Mueller,  J.  N. 

Beck,  and  J.  Young. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 

Lake   Complex   (CALECO).   Report   No.   DOE/ 

EP/31111-l-Vol.  1,  June  26,  1987.  p  268-301,  3  fig, 

13  tab,  25  ref.  DOE  Grant  DE-FG01-83EP31111. 

Descriptors:  "Louisiana,  "Bioaccumulation, 
"Heavy  metals,  "Calcasieu  River,  "Calcasieu  Lake, 
"Fish,  Cadmium,  Arsenic,  Copper,  Lead,  Mercury, 
Silver,  Zinc,  Tissue  analysis,  Zooplankton,  Peri- 
phyton. 

Several  species  of  fish  and  other  marine  organisms 
inhabiting  the  Calcasieu  River/Lake  Complex 
were  analyzed  for  As,  Cd,  Cr,  Cu,  Pb,  Hg,  Ag,  and 
Zn.  Concentrations  for  all  metals  measured  within 
species  and  among  species  showed  no  significant 
variation  with  sampling  location.  Differences  in 
elemental  concentrations  appear  to  be  related  to 
organism  mobility  and  not  to  site-specific  vari- 
ations in  metal  loadings.  Different  species  of  finfish 
contained  only  trace  amounts  of  As  (<0.1  -  0.3 
mg/kg),  Cd  (0.02  -  0.08  mg/kg),  Ag  (<0.01  -  0.08 
mg/kg),  and  Pb  (<0.2  -  0.5  mg/kg).  Concentra- 
tions of  Cu  and  Cr  were  highly  variable,  in  con- 
trast to  Zn,  which  was  present  in  relatively  con- 
stant concentrations  across  all  species  (28  +  or  -  7 
mgAg).  Sessile  organisms  such  as  oysters  had  the 
highest  concentrations  of  heavy  metals  including 
Cd.  Periphyton  and  zooplankton  were  the  only 
groups  studied  that  showed  differences  in  metal 
concentration  among  sampling  locations.  (See  also 
W89-05529)  (Author's  abstract) 
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RADIOACTIVITY  IN  THE  CALCASIEU 
RIVER/LAKE  COMPLEX, 
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Lake   Complex   (CALECO).   Report   No.   DOE/ 

EP/31 1 1 1-1-Vol.  1,  June  26,  1987.  p  302-321,  4  fig, 

3  tab,  13  ref.  DOE  Grant  DE-FG01-83EP31  111. 

Descriptors:  "Path  of  pollutants,  "Louisiana,  "Ra- 
dioactivity, "Calcasieu  River,  "Calcasieu  Lake, 
"Fate  of  pollutants,  Potassium  radioisotopes, 
Cesium  radioisotopes,  Radium  radioisotopes,  Ac- 
tinium radioisotopes,  Water  analysis,  Brackish 
waters,  Uranium,  Thorium,  Sediment  contamina- 
tion. 

Concentrations  of  natural  and  manmade  radionu- 
clides including  40-K,  137-Cs,  226-Ra,  228- Ac,  and 
their  decay  products  were  measured  in  sediment 
and  water  samples.  Gross  alpha  and  gross  beta 
activities  were  also  determined  in  water  samples. 
The  levels  of  radioactivity  were  low  in  all  water 
samples,  with  a  general  increase  of  activity  toward 
the  brackish  waters  of  the  southern  portion  of  the 
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study  area.  The  concentrations  of  uranium  and 
thorium  daughters  found  in  sediment  samples  were 
relatively  constant  across  the  study  area.  The  con- 
centration of  40-K  varied  in  a  regular  manner,  with 
the  lowest  values  found  in  the  northern  portion  of 
the  river/lake  complex  and  highest  values  found  at 
the  southern  stations.  This  suggests  transport  and 
deposition  of  potassium  into  the  organic-rich  sedi- 
ments. The  only  manmade  radionuclide  found  was 
137-Cs  which  was  deposited  only  in  the  top  15  to 
20  cm  of  sediment  and  was  uniformly  distribution 
across  the  sample  area.  (See  also  W89-05529)  (Au- 
thor's abstract) 
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HEAVY  METALS  AND  NUTRIENT  CONCEN- 
TRATIONS IN  WATER  COLLECTED  IN  THE 
CALCASIEU  RIVER/LAKE  COMPLEX, 
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Descriptors:  "Louisiana,  "Path  of  pollutants, 
"Heavy  metals,  "Nutrients,  "Calcasieu  River, 
"Calcasieu  Lake,  "Fate  of  pollutants,  Arsenic, 
Cadmium,  Chromium,  Copper,  Lead,  Mercury, 
Silver,  Zinc,  Nitrates,  Nitrites,  Phosphates,  Water 
samples,  Bayous,  Wetlands. 

Concentrations  of  the  heavy  metals  As,  Cd,  Cr, 
Cu,  Pb.  Hg,  Ag,  and  Zn  and  the  nutrients  NH3, 
N02  +  N03,  P04,  and  0-P04  were  measured  in 
water  samples  at  36  stations  located  in  the  Calca- 
sieu River/Lake  Complex.  Samples  were  collected 
during  the  period  from  October  1983  to  May  1986. 
Arsenic  was  not  found  above  the  detection  limit  of 
20  micrograms/L  at  any  station.  Silver  was  only 
detected  in  water  samples  collected  from  the  Cal- 
casieu River  and  Calcasieu  Lake  at  concentrations 
ranging  from  1  to  3  micrograms/L.  Mercury  was 
detected  in  water  samples  during  the  period  from 
April  to  June  1984  across  the  study  area.  Concen- 
trations of  the  remaining  metals  varied  among  sam- 
pling cruises  but  variations  were  not  due  to  point 
sources.  These  variations  probably  resulted  from 
changes  in  water  quality  due  to  storm  runoff  or 
tidal  effects.  Concentrations  of  the  nutrients  NH3, 
N02  +  N03,  P04  and  0-P04  were  relatively 
constant  across  the  study  area  except  for  elevated 
concentrations  found  in  Contraband  and  d'Inde 
bayous.  These  bayous  contributed  nutrients  to  the 
remainder  of  the  Calcasieu  River/Lake  Complex. 
(See  also  W89-05529)  (Author's  abstract) 
W89-05541 


CHEMISTRY  AND  BIOLOGY  OF  SOLID 
WASTE:  DREDGED  MATERIAL  AND  MINE 
TAILINGS. 

For  primary  bibliographic  entry  see  Field  5E. 
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METALS  IN  AQUATIC  AND  TERRESTRIAL 
SYSTEMS:  SORPTION,  SPECIATION,  AND 
MOBILIZATION, 
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Descriptors:  "Water  pollution  sources,  "Path  of 
pollutants,  "Metals,  "Heavy  metals,  "Trace  metals, 
"Metal  complexes,  Sorption,  Speciation,  Mobiliza- 
tion, Spoil  banks,  Mine  wastes,  Aquatic  environ- 
ment, Terrestrial  environment. 

Water  is  a  major  carrier  of  metal  pollutants  which 
can  be  transported  from  a  disposal  site  both  in 
dissolved  and  particulate  form.  In  spite  of  their 
different  origin,  mine  tailings  and  dredged  materi- 
als present  strong  similarities  in  behavior  and  envi- 
ronmental impact.  Metal  sulfide  minerals  are  signif- 
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icant  solid  phases  in  both  waste  types  ami  pollutant 
remobilizatlOP  will  be  strongly  dependent  on  the 
redox  reaction  taking  place  after  disposal.  A  de- 
tailed understanding  of  the  mobility  of  metal  pol- 
lutants necessitates  a  thorough  knowledge  of  sorp- 
tion processes,  of  dissolved  speciation,  and  of  their 
kinetics  in  relation  to  fluid  flow.  The  mobility  of 
metals  is  governed  by  the  competition  between  the 
reactions  of  sorption  (adsorption  and/or  precipita- 
tion, including  co-precipitation)  and  of  solubiliza- 
tion (dissolved  complexation).  In  addition,  there  is 
some  limited  evidence  that  the  participation  of 
metals  in  these  processes  may  be  affected  by  the 
flow  rates  of  the  vectors  of  transport  such  as  water 
and  solid  particles.  (See  also  W89-05555)  (White- 
Reimer-PTT) 
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MICROBIOLOGICAL  OXIDATIONS  OF  MIN- 
ERALS IN  MINE  TAILINGS, 

Biotechnology  Australia  Pty  Ltd.,  Roseville  (Aus- 
tralia). 
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Descriptors:  *Water  pollution  prevention,  *Water 
pollution  sources,  'Leaching,  *Weathering,  *Path 
of  pollutants,  *Mine  wastes,  *Mine  drainage,  *Acid 
mine  drainage,  Metals,  Trace  metals,  Heavy 
metals,  Sulfides,  Microbial  degradation,  Oxidation 
process,  Lime,  Iron. 

Acid  drainage  and  mobilization  of  metals  from 
tailings  due  to  microbiological  activity  are  well- 
recognized  problems  and  cause  major  undesirable 
chemical  and  biological  changes  in  soil  and  water. 
The  formation  of  sulfate  and  ferric  ions  are  good 
indicators  of  bacterial  activity  on  sulfide  minerals, 
but  it  is  recognized  that  mine  tailings  support  com- 
plex microbial  consortia.  Besides  sulfuric  acid  and 
ferric  iron  production,  bacterial  oxidations  in  tail- 
ings may  render  extremely  toxic  elements  soluble 
which  pose  a  serious  health  hazard  in  surface  and 
groundwater.  On-site  liming  does  not  completely 
cease  microbiological  production  of  acid  due  to 
the  microenvironments  and  void  spaces  inaccessi- 
ble by  liming,  and  the  development  of  acidic  hot 
spots  is  not  an  uncommon  phenomenon.  Such 
problems  complicate  further  efforts  of  reclamation 
of  tailings  areas.  With  a  view  to  curtailing  Thioba- 
cilli  and  their  activities  at  the  source,  laboratory 
studies  have  demonstrated  anionic  surfactants  and 
organic  acids  to  be  effective  treatments.  However, 
their  use  is  unlikely  to  provide  a  long-lasting  effect 
because  both  surfactants  and  organic  acids  are 
readily  degraded  by  heterotrophic  microorganisms 
at  the  site.  (See  also  W89-05555)  (White-Reimer- 
PTT) 
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RESPONSE  OF  PLANTS  AND  VEGETATION 
TO  MINE  TAILINGS  AND  DREDGED  MATE- 
RIALS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Ecology  and  Ecotoxicology. 

For  primary  bibliographic  entry  see  Field  5C. 
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DEVELOPMENT  OF  DREDGED  MATERIAL 
DISPOSAL  SITES:  IMPLICATIONS  FOR  SOIL, 
FLORA  AND  FOOD  QUALITY, 
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Dredged  Material  and  Mine  Tailings.  Springer- 
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fig,  47  ref. 

Descriptors:  *Path  of  pollutants,  *Solid  waste  dis- 
posal, "Land  reclamation,  'Spoil  banks,  'Bioaccu- 
mulation,  'Soil  contamination,  *Soil  management, 
Soil-water-plant  relationships,  Soil  sealants,  Reve- 
getation,  Solid  wastes,  Flora,  Agriculture,  Crop- 
land, Food  chains,  Food. 

Upland  disposal  of  dredged  material  yields  an  ex- 
cellent substrate  for  plant  growth  due  to  high  silt 
and  organic  matter  contents.  However,  the  transfer 


I  untaminants  in  the  dredged  material  to  plants 
limits  the  use  for  agricultural  purposes  The  driv- 
ing forces  behind  the  transfer  process  from  soil  to 
plant  are  insufficiently  understood,  but  accumula- 
tion differs  among  plant  species  and  contaminants. 
In  addition,  soil  factors  such  as  high  pH,  high 
organic  matter,  and  silt  content  tend  to  decrease 
the  transfer  of  metals  to  the  plant  Liming  of 
contaminated  soil  may  be  an  effective  treatment  if 
the  transfer  of  metals  is  sufficiently  depressed,  but 
the  use  of  a  soil  cover  layer  seems  to  be  more 
effective.  Model  calculations  show  that  with  a  soil 
cover  of  at  least  1.0  m  there  is  no  net  transfer  of 
dissolved  contaminants  from  the  contaminated  soil 
to  the  clean  soil  provided  the  groundwater  level  is 
fixed  at  1  m  below  the  surface.  Experiments  with 
plants  show  a  decrease  in  the  accumulation  of 
metals  by  the  plants,  but  roots  of  deep-rooting 
plants  can  still  reach  the  contaminated  soil  layer 
and  contribute  to  the  metal  status  of  the  above- 
ground  plant  organs.  Long-term  experience  with 
soil  cover  layers  is  not  available.  (See  also  W89- 
05555)  (White-Reimer-PTT) 
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SOIL  POLLUTION  BY  METALS  FROM 
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Descriptors:  *Water  pollution  sources,  *Soil  con- 
tamination, *Mine  wastes,  'Metals,  'Heavy  metals, 
'Trace  metals,  Cadmium,  Zinc,  Lead,  Copper,  Ar- 
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Eastern  Europe,  Soviet  Union,  People's  Republic 
of  China. 

Soil  pollution  by  metals  such  as  Cd,  Zn,  Pb,  Cu, 
As,  and  Hg  has  been  recognized  in  many  countries. 
Metal  pollution  of  soil  has  been  found  to  occur 
from  the  following  sources:  emissions  from  metal 
mines,  metal  smelters,  refineries,  metal  processing 
factories,  coal  or  oil  combustion  facilities,  munici- 
pal incinerators,  automobiles;  the  disposal  of 
wastes  from  metal  mines,  smelters,  and  refineries; 
the  use  of  agricultural  materials;  biomass  burning; 
and  natural  sources  such  as  mineralizations  and 
volcanic  activities.  Japan  has  severe  environmental 
metal  pollution  due  to  high  population  density,  a 
large  number  of  metal  mines,  rapid  economic  de- 
velopment, and  rice  farming  which  requires  irriga- 
tion with  river  water.  One  hundred  twenty-six 
areas  were  above  the  maximum  allowable  limits  for 
Cd,  Cu,  and/or  As.  In  other  countries,  especially 
in  Canada,  U.S.A.,  and  UK,  soil  pollution  by 
heavy  metals  emitted  as  dust  and  fumes  from  the 
smelters  has  been  reported.  (See  also  W89-05555) 
(White-Reimer-PTT) 
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GEOCHEMISTRY  OF  PRIORITY  POLLUT- 
ANTS IN  ANOXIC  SLUDGES:  CADMIUM,  AR- 
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Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution prevention,  'Solid  waste  disposal,  'Sludge 
disposal,  'Geochemistry,  'Cadmium,  'Arsenic, 
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dation,  'Fate  of  pollutants,  'Path  of  pollutants, 
Heavy  metals,  Trace  metals,  Trace  elements,  Sedi- 
ments, Solid  wastes,  Sludge. 

The  most  intensive  biogeochemical  reactions  are 
usually  found  in  sediments  where  variations  of  the 
redox  conditions  take  place.  A  review  of  various 
marine  disposal  options  suggests  that  the  best  strat- 
egy for  disposing  of  sludges  is  to  isolate  them  in  a 


permanently  reducing  environment,  which  repre- 
sents a  highly  efficient,  economic  method  for  im- 
mobilization of  heavy  metals  once-  introduced  into 
sediment  A  'regression'  of  biochemical  diagenetic 
succession  from  a  freshwater  methanic  to  a  marine 
sulfidic  environment  affects  pollutant  mobility  in 
three  ways:  (1)  many  of  the  trace  metals  and 
metalloids  are  effectively  immobilized  by  the  for- 
mation of  insoluble  sulfides  or  capture  by  iron 
sulfides;  (2)  the  process  of  reduction  of  sulfate  to 
sulfide  is  highly  efficient  in  degrading  methyl  mer- 
cury, and  repressing  its  further  formation;  and  (3) 
reducing  conditions  are  most  favorable  to  initiate 
organochlonne  chemical  biodegradation  by  reduc- 
tive dehalogenation  processes  Evaluation  of  or- 
ganochlorine  biodegradation  indicates  that  the  use 
of  properly  selected  populations  of  microbes  (both 
aerobic  and  anaerobic)  and  the  maintenance  of 
environmental  conditions  most  conducive  to  their 
metabolism,  can  be  an  important  means  of  improv- 
ing biological  treatment  of  contaminated  sludges. 
(See  also  W89-05555)  (White-Reimer-PTT) 
W89-05563 


ASSESSMENT  OF  METAL  MOBILITY  IN 
DREDGED  MATERIAL  AND  MINE  WASTE  BY 
PORE  WATER  CHEMISTRY  AND  SOLID  SPE- 
CIATION, 

Technische   Univ.    Hamburg-Harburg    (Germany, 

F.R.).  Arbeitsbereich  Umweltschutztechnik. 

U.  Forstner,  and  M.  Kersten. 

IN:    Chemistry    and    Biology    of    Solid    Waste: 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  214-237,  6  tab,  6 

fig,  87  ref. 

Descriptors:  'Path  of  pollutants.  'Speciation. 
•Mine  wastes,  'Spoil  banks,  'Heavy  metals, 
'Trace  metals,  'Interstitial  water,  'Metals,  Solid 
Wastes,  Mine  wastes,  In  situ  dialysis. 

Reactivity,  mobility  and  availability  of  trace  metals 
for  metabolic  processes  are  closely  related  to  their 
chemical  species  both  in  solution  and  in  particulate 
matter.  In  situ  dialysis  appears  particularly  well 
adapted  to  the  study  of  trace  constituents  in  sedi- 
ment pore  waters  under  field  conditions.  For  the 
differentiation  of  the  solid  metal  species,  e.g.  cation 
exchangeable  forms,  carbonate  phases,  reducible 
fractions,  associations  with  organic  substances  and 
sulfides  and  the  inert  'residual'  fractions,  chemical 
extraction  sequences  have  been  developed  which 
can  be  used  for  estimating  the  potential  remobiliza- 
tion  of  metals  under  changing  environmental  con- 
ditions. There  is  a  tendency  that  elements  intro- 
duced with  solid  waste  material  are  less  stably 
bound  than  those  in  natural  systems.  Even  with 
relatively  small  proportions  of  these  materials  mo- 
bilization (and  subsequent  transfer  to  biota)  of  po- 
tentially toxic  elements  by  acidity,  complexing 
agents  or  redox  changes,  may  be  significantly  in- 
creased. (See  also  W89-05555)  (White-Reimer- 
PTT) 
W89-05564 


DIAGENETIC  PROCESSES  IN  AQUATIC 
MINE  TAILINGS  DEPOSITS  IN  BRITISH  CO- 
LUMBIA, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

T.  F.  Pedersen,  and  A.  J.  Losher. 

IN:    Chemistry    and    Biology    of    Solid    Waste: 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  238-258,  3  tab,  10 

fig,  43  ref. 

Descriptors:  'Path  of  pollutants,  'Diagenesis, 
'Mine  wastes,  'Solid  waste  disposal,  Metals, 
Heavy  metals,  Trace  metals,  Copper,  Molybde- 
num, Phosphate,  Canada,  British  Columbia,  Dia- 
genetic processes.  Solid  wastes.  Sediments,  Fjords. 

A  two-pronged  approach  to  diagenetic  studies  of 
mine  tailings  deposits  in  British  Columbia  had  the 
following  aims:  to  study  element  distributions  in 
both  the  solid  and  dissolved  states  in  order  to 
extract  as  much  information  on  post-depositional 
reactivity  as  possible,  and  to  compare  the  results 
from  the  tailings  samples  with  distributions  in  rep- 
resentative, proximal  natural  sediments.  All  three 
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of  the  submerged  mine  tailings  deposits  studied 
were  not  associated  at  the  time  with  any  serious 
chemical  perturbation  of  the  host  natural  waters. 
However,  Mo  was  released  from  the  tailings  in 
both  Rupert  Inlet  and  in  Alice  Arm  in  contrast  to 
the  absence  of  significant  evasion  from  proximal 
natural  sediments  in  both  areas.  In  both  cases,  the 
fluxes  contribute  only  a  minor  proportion  of  the 
calculated  inventory  of  the  element  in  the  fjord 
waters,  which  reflects  the  relatively  rapid  flushing 
rate  of  both  inlets  and  the  naturally  high  concen- 
tration of  dissolved  molybdenum  in  seawater.  One 
of  the  major  reasons  for  the  absence  of  significant 
remobilization  of  metals  other  than  Mo  from  the 
tailings  in  the  deposits  must  be  the  high  rate  of 
deposition  associated  with  high-volume  discharge. 
The  rapid  burial  of  tailings  particles  limits  their 
exposure  time  to  oxygenated  bottom  water,  thus 
inhibiting  oxidation  of  residual  sulfides  in  the 
finely-ground  mill  waste.  (See  also  W89-05555) 
(White-Reimer-PTT) 
W89-05565 


BEHAVIOUR  OF  TRACE  METALS  IN  A  TROP- 
ICAL RIVER  SYSTEM  AFFECTED  BY 
MINING, 

Bougainville  Copper  Ltd.,  Panguna  (Papua  New 

Guinea). 

J.  Jeffery,  N.  Marshman,  and  W.  Salomons. 

IN:    Chemistry    and    Biology    of    Solid    Waste: 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  259-274,  3  tab,  6 

fig,  2  ref. 

Descriptors:  *Water  pollution  sources,  *Path  of 
pollutants,  *Model  studies,  *Mine  wastes,  *Waste 
disposal,  *Hydrologic  models,  Copper,  Aluminum, 
Metals,  Heavy  metals,  Trace  metals,  Geochemis- 
try, Tropical  regions,  Hydrogen  ion  concentration, 
Sedimentation,  Erosion,  Leachates. 

Since  mine  start-up  an  extensive  data  collection 
and  a  research  program  have  been  carried  out  on 
the  waste  disposal  system  of  Bougainville  Copper 
Limited,  in  Papua,  New  Guinea.  The  system  oper- 
ates in  a  high  rainfall,  high  seismicity  and  moun- 
tainous zone.  Information  is  available  on  the  inputs 
to  the  disposal  area  and  also  on  the  major  chemical 
processes  that  affect  it.  This  information  has  been 
combined  with  hydrological  and  published  chemi- 
cal data  to  develop  first  a  conceptual  and  then  a 
numerical  model  of  the  chemistry  of  the  terrestrial 
component  of  the  system.  The  model  quantifies 
pH,  Cu,  and  Al  throughout  the  river  system,  and 
contains  both  a  hydrological  and  a  chemical  com- 
ponent. The  model  has  been  used  to  assess  the 
factors  which  are  most  important  in  controlling  Cu 
solubility  in  the  river  system  and  to  examine  both 
the  effect  of  possible  changes  in  the  current  tailings 
disposal  method  and  the  effect  of  various  rehabili- 
tation schemes  on  river  chemistry  and  thus  biol- 
ogy. (See  also  W89-05555)  (White-Reimer-PTT) 
W89-05566 


HEAVY  METAL  TRANSPORT  IN  STREAMS- 
FIELD  RELEASE  EXPERIMENTS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Ryde    (Australia).    Div.    of   Fossil 

Fuels. 

B.  M.  Chapman,  D.  R.  Jones,  and  R.  F.  Jung. 

IN:    Chemistry    and    Biology    of    Solid    Waste: 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  275-299,  13  fig,  3 

tab,  13  ref,  31  ref. 

Descriptors:  "Heavy  metals,  *Metals,  "Trace 
metals,  Streams,  *Path  of  pollutants,  Copper,  Zinc, 
Nickel,  Arsenic,  Hydrogen  ion  concentration, 
Field  release  experiments,  Advection,  Dispersion, 
Adsorption. 

The  behavior  of  Cu,  Zn,  Ni,  As04(3-),  and  H(  +  ) 
have  been  extensively  investigated  in  a  natural, 
previously  uncontaminated,  watercourse  which 
was  artificially  pumped  at  three  different  flow 
rates  using  water  from  a  nearby  stream.  For  an 
instantaneous  release  of  solute,  pulses  downstream 
exhibited  a  skewed  Gaussian  form.  However,  the 
skewness  was  independent  of  flow  rate  and  dis- 
tance downstream.  At  any  given  distance  down- 
stream lower  flow  rates  were  comparatively  more 


effective  in  dispersing  the  pulse  than  higher  flow 
rates.  This  trend  was  also  true  for  the  chemical 
process  of  attenuation  by  adsorption.  When  metals 
were  released  together  as  a  mixture  there  was  no 
evidence  of  competition  for  available  surface  sites. 
Zinc  and  Ni  attenuated  linearly  with  respect  to 
concentration;  however,  some  of  the  Cu  formed  a 
colloidal  suspension  which  did  not  sediment  and 
inhibited  adsorption  by  reducing  the  concentration 
of  Cu  in  solution.  By  employing  some  reasonable 
assumptions  and  approximations,  a  simple  and 
useful  semi-empirical  equation  was  derived  to  de- 
scribe the  effects  of  the  processes  of  advection, 
dispersion  and  adsorption  in  this  system.  (See  also 
W89-05555)  (White-Reimer-PTT) 
W89-05567 


PREDICTIVE  ASSESSMENT  OF  THE  MIGRA- 
TION OF  LEACHATE  IN  THE  SUBSOILS  SUR- 
ROUNDING MINE  TAILINGS  AND  DREDG- 
ING SPOIL  SITES, 

Laboratorium  voor  Grondmechanica,  Delft  (Neth- 
erlands). 
M.  Loxham. 

IN:  Environmental  Management  of  Solid  Waste: 
Dredged  Material  and  Mine  Tailings.  Springer- 
Verlag,  New  York,  NY.  1988.  p  3-23,  16  fig,  19  ref. 

Descriptors:  *Path  of  pollutants,  "Dredging, 
♦Spoil  banks,  "Leachates,  "Model  studies,  Mathe- 
matical models,  Hydrologic  models,  Advection, 
Subsoil,  Distribution  patterns. 

The  source-path-target  methodology  for  assessing 
advection  effects  involves  the  identification  of  the 
elements;  source,  target,  and  the  pathway  connect- 
ing them.  If  expected  impacts  at  a  site  are  unac- 
ceptable, countermeasures  such  as  reduction  or 
removal  of  the  source,  target  movement,  and  path- 
way manipulation  have  to  be  considered.  Modeling 
the  migration  patterns  using  the  contaminant  mi- 
gration models  requires  establishing  the  ground- 
water flow  pattern  and  calculating  the  developing 
contaminant  distribution  pattern  using  a  convec- 
tion-dispersion equation.  The  velocity  (or  hydrau- 
lic conductivity)  that  the  downstream  spread  of 
the  contaminant;  the  dispersion  coefficient  controls 
the  lateral  spread  and  the  form  of  the  downstream 
contaminant  front;  and  the  adsorption  coefficient 
the  time  scale  within  which  this  occurs.  The  ad- 
sorption could  delay  the  contaminant  long  enough 
for  the  decay  processes  to  make  significant  inroads 
into  the  contaminant  inventory  on  the  migration 
paths,  thereby  reducing  further  the  impact  at  the 
target.  This  method  has  achieved  most  success  in 
protecting  single  abstraction  points  at  the  target 
rather  than  preventing  significant  emission  from  a 
site  itself.  (See  also  W89-05568)  (White-Reimer- 
PTT) 
W89-05569 


PRE-MINE  PREDICTION  OF  ACID  MINE 
DRAINAGE, 

Environmental     Protection     Service,     Vancouver 

(British  Columbia). 

K.  D.  Ferguson,  and  P.  M.  Erickson. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  24-43,  4  tab,  3  fig, 

64  ref. 

Descriptors:  "Leaching,  "Weathering,  "Path  of 
pollutants,  "Acid  mine  drainage,  "Mine  drainage, 
"Model  studies,  Geochemistry,  Kinetics,  Mathe- 
matical models,  Prediction,  Reviews. 

The  development  and  use  of  tests  and  models  for 
the  prediction  of  acid  mine  drainage  are  reviewed. 
The  key  factors  controlling  acid  mine  drainage  are 
believed  to  be  sulfide  and  carbonate  content,  reac- 
tive surface  area,  oxygen  and  water  transfer  rates, 
and  bacterial  activity.  These  factors  have  been 
used  to  develop  predictive  models  of  acid  mine 
drainage.  Geochemical  static  tests,  which  simply 
examine  the  balance  between  ac;i-producing  sul- 
fides and  acid-consuming  carbonates  are  most  fre- 
quently used.  Kinetic  tests  and  mathematical 
models  in  varying  complexity  are  used  less  fre- 
quently. Few  verification  studies  have  been  done; 
however,  studies  conducted  indicate  that  predic- 
tion techniques  provide  an  insight  into  the  possible 
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role  of  acid  mine  drainage  processes  in  determining 
mine  drainage  quality.  Accurate  predictions  can  be 
made  if  users  recognize  and  consider  the  effect  of 
assumptions  in  the  technique  at  the  mine  site  under 
study.  (See  also  W89-05568)  (White-Reimer-PTT) 
W89-05570 


REHABILITATION  MEASURES  AT  THE  RUM 
JUNGLE  MINE  SITE, 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation,    Sutherland.     Environmental     Science 
Div. 
For   primary   bibliographic   entry   see   Field   5G. 

W89-05576 


MINE  TAILINGS  RECLAMATION:  INCO  LI- 
MITED'S  EXPERIENCE  WITH  THE  RE- 
CLAIMING OF  SULPHIDE  TAILINGS  IN  THE 
SUDBURY  AREA,  ONTARIO,  CANADA, 

For   primary   bibliographic   entry   see   Field   5G. 

W89-05577 


BIOLOGICAL    ENGINEERING    OF    MARINE 
TAILINGS  BEDS, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 
For   primary   bibliographic   entry   see   Field    5G. 

W89-05579 


INVESTIGATION  OF  THE  POSSIBLE  FOR- 
MATION OF  DIETHYLNITROSAMINE  RE- 
SULTING FROM  THE  USE  OF  RHODAMINE 
WT  DYE  AS  A  TRACER  IN  RIVER  WATERS, 

T.  R.  Steinheimer,  and  S.  M.  Johnson. 
IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  37-49,  7 
fig,  2  tab,  34  ref. 

Descriptors:  "Path  of  pollutants,  "Tracer  studies, 
"Water  pollution  sources,  "Nitrosamines,  "Rhoda- 
mine  dye,  Dyes,  Gas  chromatography,  Rivers, 
Monitoring,  Dye  releases,  Water  analysis,  Pollut- 
ant identification. 

Surface  water  contamination  by  nitrosamines 
formed  from  rhodamine  WT  and  nitrite  ion  was 
studied.  A  method  of  residue  analysis  of  N,N- 
diethyl-N-nitrosamine  (NDEA)  has  been  devel- 
oped and  evaluated  using  river  samples  spiked  with 
rhodamine  WT  and  nitrite  ion.  The  method  uses 
solid-phase  extraction  and  capillary  gas  chroma- 
tography with  N-P  detectors.  Reliable  determina- 
tion of  NDEA  can  be  determined  reliably  in  less 
than  2  hr.  River  conditions  under  which  rhoda- 
mine WT  is  introduced  into  a  stream  for  time-of- 
travel  or  dispersion  studies  were  simulated  in  labo- 
ratory experiments.  Results  show  that  nitrosamine 
formation  did  not  occur  in  the  spiked  river  samples 
at  concentrations  typically  encountered  during  dye 
injection  studies.  NDEA  persistence  in  river  water 
was  determined  by  monitoring  its  rate  of  disap- 
pearance from  a  spiked  sample.  At  a  concentration 
of  approx  2  mg/1  the  half-life  of  the  nitrosamine  at 
20  C  is  less  than  3  hr  at  pH  8.  Samples  collected 
from  four  different  rivers  during  actual  rhodamine 
dye  injections  were  analyzed  for  residual  NDEA. 
Results  indicate  that,  under  customary  dye-study 
practices,  NDEA  resulting  from  the  use  of  rhoda- 
mine WT  does  not  constitute  an  environmental 
hazard.  (See  also  W89-05586)  (Author's  abstract) 
W89-05589 


ESTIMATING  STREAM-AQUIFER  INTERAC- 
TIONS IN  COAL  AREAS  OF  EASTERN 
KANSAS  BY  USING  STREAMFLOW 
RECORDS, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05590 


INVESTIGATIONS  OF  ORGANIC  CONTAMI- 
NANTS DERIVED  FROM  WOOD-TREAT- 
MENT PROCESSES  IN  A  SAND  AND  GRAVEL 
AQUIFER  NEAR  PENSACOLA,  FLORIDA, 

W.  E.  Pereira,  and  C.  E.  Rostad. 
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IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
Water-Supply  Paper  2290.  1986.  p  65-80,  5  fig,  9 
tab,  16  ref. 

Descriptors:  'Florida,  'Hydrocarbons,  'Ground- 
water pollution,  'Creosote,  'Pentachlorophenol, 
•Wood  treatment  industry,  'Path  of  pollutants, 
Sand  aquifers,  Phenols,  Nitrogen,  Sulfur,  Spatial 
distribution,  Plumes. 

Discharge  of  effluent  wastes  containing  creosote 
and  pentachlorophenol  into  surface  impoundments 
at  a  wood-treatment  facility  has  resulted  in  con- 
tamination of  a  sand  and  gravel  aquifer  near  Pensa- 
cola,  Florida.  Six  sites,  consisting  of  3-5  clustered 
wells  per  site,  were  sampled  to  study  changes  in 
ground-water  chemistry  downgradient  of  the  im- 
poundments and  to  define  background  concentra- 
tions of  dissolved  organic  contaminants.  Vertical 
and  horizontal  distribution  of  concentrations  of 
dissolved  organic  carbon  indicated  the  presence  of 
a  contaminant  plume  that  had  moved  a  consider- 
able distance  from  the  source  of  contamination. 
Analysis  of  ground  water  by  gas  chromatography- 
mass  spectrometry  near  the  source  of  contamina- 
tion revealed  the  presence  of  approx  84  organic 
contaminants.  Classes  of  compounds  identified  in- 
cluded phenols,  polycyclic  aromatic  hydrocarbons, 
and  heterocycles  containing  oxygen,  nitrogen,  and 
sulfur.  A  selected  number  of  compounds  from  each 
chemical  class  was  quantified  in  ground-water 
samples.  Vertical  and  horizontal  distributions  of 
phenols,  polycyclic  aromatic  hydrocarbons,  and 
heterocycles  indicated  the  presence  of  an  'oil 
zone,'  a  main  contaminant  plume,  and  a  secondary 
contaminant  plume.  Two  explanations  for  the  pres- 
ence of  the  secondary  contaminant  plume  are  pos- 
tulated. The  plume  may  have  its  origin  in  and 
interruption  to  discharge  or  may  result  from  'up- 
coning'  of  the  contaminant  plume  in  the  vicinity  of 
a  perennial  stream.  Results  of  the  present  study 
indicated  that,  in  aquifer  materials  of  low-  organic 
carbon  content  (<0.1  percent),  processes  such  as 
sorption  are  relatively  insignificant,  resulting  in  the 
migration  of  different  classes  of  organic  com- 
pounds en  masse  through  the  porous  medium.  (See 
also  W89-05586)  (Author's  abstract) 
W89-05591 


HYDROGEOLOGIC  FRAMEWORK  FOR 
GROUNDWATER  PROTECTION, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 
Geophysics. 
M.  P.  Anderson. 

In-  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1987.  p  1-27,  7  fig,  2 
tab,  50  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  'Groundwater  pollution,  'Subsurface 
water,  Permeability  coefficient,  Soil  water  table, 
Water  table,  Geohydrology,  Adsorption,  Flow, 
Aquifers,  Mathematical  models,  Groundwater  re- 
charge, Groundwater,  Hydrology,  Hydrologic 
cycle,  Model  studies. 

Ways  in  which  pollutants  enter  the  groundwater 
system  and  the  role  of  groundwater  in  the  hydro- 
logic  cycle  are  discussed.  The  natural  defense 
mechanisms  in  the  subsurface  which  mitigate  the 
effects  of  the  pollution  sources  are  described  and 
include  physical,  chemical,  and  biological  defense 
mechanisms.  Analysis  of  the  transport  of  chemicals 
through  the  soil  zone  to  the  water  table  requires  an 
analysis  of  water  movement  in  the  unsaturated 
zone.  The  groundwater  recharge  rate  determines 
the  amount  of  water  reaching  the  water  table.  The 
concentration  of  contaminants  crossing  the  water 
table  will  be  different  from  the  concentration  in 
leachate  from  the  concentration  in  leachate  ema- 
nating from  the  source  because  of  dilution  and 
degradation  in  the  unsaturated  zone.  Two  types  of 
groundwater  monitoring  activities  include  protec- 
tion of  groundwater  supplies  from  overdraft,  and 
protection  of  groundwater  from  pollution.  A  math- 
ematical model  is  presented  to  quantify  the  move- 
ment of  water  and  solutes  in  the  subsurface.  The 
implications  of  these  models  for  planning  ground- 
water development  include  the  identification  of 
recharge  zones,  determination  of  aquifer  optimal 


yields,  and  the  control  of  groundwater  degradation 
due    to    contaminant    transport.    (See    also    W89- 
05600)  (Stoehr-PTT) 
W89-05601 


LONG  ISLAND  CASE  STUDY, 

Long  Island  Regional  Planning  Board,  Hauppauge, 

NY. 

For   primary   bibliographic   entry   see    Field    5G. 

W89-05606 


SANTA  CLARA  VALLEY  (SILICON  VALLEY), 
CALIFORNIA,  CASE  STUDY, 

Sunnyvale,  CA. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-05611 

SOUTH    BRUNSWICK,   NEW   JERSEY,   CASE 
STUDY, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

For   primary   bibliographic   entry   see   Field   5G. 
W89-05612 


BEDFORD,  MASSACHUSETTS,  CASE  STUDY, 

For   primary   bibliographic   entry   see   Field    5G. 
W89-05613 


ACID    DEPOSITION    AND   THE   ACIDIFICA- 
TION OF  SOILS  AND  WATERS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-05746 


RESEARCH  ON  WATER  QUALITY  OF  RESER- 
VOIR TAILWATERS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

M.  S.  Dortch,  and  D.  E.  Hamlin. 

Army  Corps  of  Engineers  Waterways  Experiment 

Station,    Vicksburg,    MS.    Information    Exchange 

Bulletin,  Vol.  E-88-2,  November  1988.  7p,  2  fig,  1 

tab,  14  ref. 

Descriptors:  'Water  pollution  sources,  'Selective 
withdrawal,  'Path  of  pollutants,  'Water  quality, 
'Reservoir  releases,  'Tailwater,  'Model  studies, 
•Dissolved  oxygen,  Thermal  stratification,  Iron, 
Manganese,  Kinetics,  Reaeration,  Research  prior- 
ities. 

Many  reservoirs  experience  seasonal  thermal  strati- 
fication often  accompanied  by  dissolved  oxygen 
(DO)  depletion  in  bottom  waters  (hypolimnion). 
When  water  is  released  to  the  downstream  envi- 
ronment, reaeration  occurs.  Eventually,  the  water 
quality  recovers  to  a  more  natural  stream  condi- 
tion. The  recovery  distance,  which  depends  on 
physical  and  biogeochemical  factors,  is  often  on 
the  order  of  miles.  To  address  this  need,  a  study 
was  conducted  on  poor  water  quality  associated 
with  deep,  anoxic  releases  at  four  sites:  (1)  the 
tailwater  of  Lake  Greeson,  Little  Missouri  River, 
Arkansas;  (2)  tailwater  of  Nimrod  Reservoir 
(Fourche  La  Fave  River,  Arkansas;  (3)  tailwater  of 
Rough  River  Reservoir,  Kentucky;  and  (4)  Buford 
Dam  tailwater  on  the  Chattahoochee  River,  Geor- 
gia. The  objectives  were:  to  develop  an  improved 
understanding  of  chemical  transformation  in  tail- 
waters;  to  provide  guidance  on  sampling  and  anal- 
ysis of  tailwater  quality;  and  to  develop  an  easy-to- 
use  PC  model  to  predict  impacts  of  reservoir  re- 
leases on  tailwater  quality.  Preliminary  results  are 
reported  for  the  Greeson  tailwater  study  only.  The 
major  process  affecting  DO  concentrations  was 
stream  reaeration.  Flow  rate  was  shown  to  affect 
oxidation  rates  (e.g.  for  iron  and  manganese)  so 
that  a  generalized  formulation  for  reduced  iron  and 
manganese  oxidation  kinetics  may  need  to  account 
for  the  local  temperature,  DO  concentration,  pH, 
possible  a  flow-related  variable,  and  the  type  of 
substrate  in  the  stream.  Results  from  the  remaining 
field  studies  will  be  used  to  improve  the  kinetic 
formulations  of  the  model. (Lantz-PTT) 
W89-05747 


MODELING    GROUNDWATER     FLOW     MUD 

POLLUTION:  WITH  COMI'l   III'  PROGRAMS 
FOR  SAMPLE  CASES, 

Technion  -  Israel  Inst   of  Tech  ,  Haifa   Faculty  cf 

Civil  Engineering 

For  primary  bibliographic  entry  see  Field  2f- 

W89-05754 


ANNUAL  REPORT,  ANALYSIS  OF  ACID  PRE- 
CIPITATION SAMPLES  COLLECTED  BY 
STATE  AGENCIES, 

Global  Geochemistry  Corp.,  Canoga  Park,  CA. 
R  McCracken. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-124292 
Price  codes:  A22  in  paper  copy,  A01  in  microfiche- 
Report  No.  EPA/600/9-87/029,  November  1987. 
495p,  3  fig,  3  tab,  append 

Descriptors:  'Water  analysis,  'Water  quality  data, 
'Water  polltuion  sources,  'Acid  rain,  'Data  col- 
lections, Hydrogen  ion  concentration,  Conductivi- 
ty, Fluorides,  Chlorides,  Nitrites,  Phosphates,  Bro- 
mides, Nitrates,  Sulfates,  Ammonium,  Sodium,  Po- 
tassium, Calcium,  Magnesium,  Pollutant  identifica- 
tion. 

The  analytical  results  from  30  state  operated  wet 
acid  deposition  sites  summarized.  All  sites  submit- 
ted their  samples  to  the  same  laboratory  so  that 
comparisons  of  data  could  be  made  from  different 
geographic  areas.  The  use  of  a  central  laboratory 
also  provided  cost  efficiencies  and  improved  docu- 
mentation of  data  quality.  Samples  are  analyzed  for 
pH,  strong  acid,  conductivity,  fluoride,  chloride, 
nitrate,  phosphate,  bromide,  nitrate,  sulfate,  ammo- 
nium, sodium,  potassium,  calcium,  and  magnesium. 
The  report  contains  maps  showing  the  location  of 
each  site,  plots  of  analytical  data  during  the  time 
period,  tables  of  all  field  and  analytical  data,  a  table 
comparing  the  concentration  of  each  analyte  at  the 
different  sites,  a  table  of  precipitation  weighted 
data  for  each  site,  plots  comparing  field  and  labora- 
tory pH  and  conductivity  measurements,  and  qual- 
ity control  tables  and  plots  giving  information  on 
overall  data  quality.  (Lantz-PTT) 
W89-05759 


STUDY     ON     TITANIUM     CHLORINATTON 
SOLID  WASTES, 

Krispar  Technologies,  Inc.,  Glendale,  CA. 

For  primary  bibliographic   entry   see  Field   5D. 

W89-05760 


INPUT-OUTPUT  MASS  LOADING  STUDIES 
OF  TOXIC  AND  CONVENTIONAL  POLLUT- 
ANTS IN  TRENTON  CHANNEL,  DETROIT 
RIVER:  ACTIVITIES  C.l  AND  F.5  IN  THE 
UPPER  GREAT  LAKES  CONNECTING  CHAN- 
NELS STUDY  (UGLCCS). 

Environmental  Research  Lab.-Duluth,  Grosse  He, 
MI.  Large  Lakes  Research  Station. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-158068 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/3-88/004,  January  1988. 
216p,  27  fig,  12  tab,  12  ref,  3  append. 

Descriptors:  'Water  pollution  sources,  'Trenton 
Channel,  'Detroit  River,  'Great  Lakes,  'Path  of 
pollutants,  Polychlorinated  biphenyls,  Cadmium, 
Channels,  Nitrates,  Nitrites. 

Two  1986  surveys  were  conducted  to  describe 
concentration  gradients  in  the  Upper  Great  Lakes 
Connecting  Channel  Study  (UGLCCS),  to  deter- 
mine whether  the  channel  acted  as  a  source  or  a 
sink  for  the  measured  parameters.  Intensive  sam- 
pling was  carried  out  at  principal  point  sources 
discharging  into  the  Trenton  Channel  and  within 
the  channel  along  three  transects  at  the  head  and 
mouth  of  two  segments  during  May  6-7  and 
August  26-27,  1986.  All  stations  were  sampled  four 
times  over  the  two-day  surveys.  To  minimize 
error,  the  sampling  of  the  channel  was  conducted 
synoptically  with  the  point  source  sampling.  Fur- 
thermore, sampling  of  the  channel  was  timed  so 
that  it  tracked  the  same  'plug'  of  water.  The  status 
of  mass  loadings  to  the  Trenton  Channel  was  ad- 
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dressed  during  the  two  'snapshots'  of  the  system. 
Net  point  source  loadings  of  the  parameters  rela- 
tive to  loadings  observed  at  the  mouth  of  the 
Trenton  Channel  ranged  from  0.4%  (total  PCB, 
Cycle  3,  Survey  II)  to  41.6%  (total  Cd,  Cycle  3, 
Survey  II).  With  the  exception  of  nitrate-nitrite 
(Survey  III),  input-output  loading  results  suggest 
no  major  differences  existed  between  loadings  at 
the  head  of  the  channel  vs.  the  mouth.  Concentra- 
tions of  parameters  in  the  water  were  higher  on  the 
west  side  of  the  channel  when  compared  to  the 
east  wide.  (Lantz-PTT) 
W89-05761 


FLORIDA  ACID  DEPOSITION  STUDY:  FIVE- 
YEAR  DATA  SUMMARY. 

Environmental  Science  and  Engineering,  Inc., 
Gainesville,  FL. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 58779. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  ESE  85-156-0106-2110,  October  1987. 
221p,  26  fig,  36  tab,  53  ref,  append. 

Descriptors:  *Monitoring,  *Florida,  *Acid  rain, 
*Water  pollution  sources,  Data  collections,  Eco- 
logical effects,  Statistical  analysis,  Monitoring, 
Chemical  analysis,  Air  quality,  Spatial  distribution, 
Temporal  distribution,  Physical  properties,  Chemi- 
cal properties,  Fate  of  pollutants. 

In  November  1980,  the  Florida  Acid  Deposition 
Study  was  initiated  by  the  Florida  Electric  Power 
Coordination  Group,  Inc.  (FCG).  The  overall  ob- 
jective of  that  study  was  to  develop  and  evaluate 
Florida-specific  information  on  acid  deposition  in 
three  major  program  areas:  acid  deposition  moni- 
toring, sources  attribution  and  ecological  effects. 
The  Study  formally  ended  in  August  1985  with  the 
peer  review  and  publication  of  a  report  that  syn- 
thesized data  frorfl  all  three  program  areas.  Al- 
though the  study  made  significant  progress  in  un- 
derstanding patterns  of  acid  deposition  in  Florida, 
additional  data  was  needed  to  evaluate  year-to- 
year  variability  and  near-term  trends.  Based  on  this 
conclusion,  as  well  as  the  recommendations  of  peer 
reviewers,  the  Acid  Deposition  Monitoring  Pro- 
gram was  continued.  Analyses  were  expanded  to 
include  ozone,  hydrogen  peroxide  and  nitrous  acid. 
This  Summary  report  presents  statistical  analyses 
of  5  years  of  precipitation  chemistry  data  and  4 
years  of  air  quality  data  collected  under  the  Acid 
Deposition  Monitoring  Program.  Data  from  7  sites 
in  Florida  were  analyzed  because  they  had  been  in 
continuous  operation  since  the  Study  inception. 
Major  conclusions  are  presented  on  spatial  pat- 
terns, temporal  trends,  and  chemical/physical  rela- 
tionships. (Author's  abstract) 
W89-05762 


TRACE  ORGANICS  AND  INORGANICS  IN 
DISTRIBUTION  AND  MARKETING  MUNICI- 
PAL SLUDGES, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-05766 


GEOCHEMICAL  MODELING  RESEARCH  RE- 
LATED TO  THE  SURFACE  DISPOSAL  OF 
PROCESSED  OIL  SHALE  SOLID  WASTE, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-05768 


DISSOLVED  AND  SUSPENDED  MATERIAL 
TRANSPORTED  BY  THE  POTOMAC  RIVER 
AT  CHAIN  BRIDGE,  AT  WASHINGTON,  D.C., 
WATER  YEARS  1978-81, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

S.  F.  Blanchard,  and  D.  C.  Hahl. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2234-B,  1987.  43  p,  18  fig,  16 
tab,  25  ref. 

Descriptors:  *Water  quality,  *Suspended  sedi- 
ments, 'Suspended  load,  *Potomac  River,  "Poto- 


mac  Estuary,  Transport,  Nutrients,  Path  of  pollut- 
ants, Maryland,  Virginia,  District  of  Columbia, 
Phosphorus,  Nitrogen,  Chlorophyll. 

The  measuring  station  Potomac  River  at  Chain 
Bridge  at  Washington,  D.C.,  is  located  at  the  up- 
stream end  of  the  tidal  Potomac  River.  Water- 
quality  data  were  collected  intensively  at  this  site 
from  December  1977  through  September  1981  as 
part  of  a  study  of  the  tidal  Potomac  River  and 
Estuary.  Analysis  of  water-discharge  data  from  the 
long-term  gage  at  Little  Falls,  just  up  stream  from 
Chain  Bridge,  shows  that  streamflow  for  the  1979- 
81  water  years  had  characteristics  similar  to  the  51- 
year  average  discharge  (1931-81).  Loads  were 
computed  for  various  forms  of  phosphorus  and 
nitrogen,  major  cations  and  anions,  silica,  bio- 
chemical oxygen  demand,  chlorophyll  alpha  and 
pheophytin,  and  suspended  sediment.  Load  dura- 
tion curves  for  the  1979-81  water  years  show  that 
50  percent  of  the  time,  water  passing  Chain  Bridge 
carried  at  least  28  metric  tons  per  day  of  total 
nitrogen,  1.0  metric  ton  per  day  of  total  phospho- 
rus, 70  metric  tons  per  day  of  silica,  and  270  metric 
tons  per  day  of  suspended  sediment.  No  consistent 
seasonal  change  in  constituent  concentrations  was 
observed;  however,  a  seasonal  trend  in  loads  due 
to  seasonal  changes  in  runoff  was  noted.  Some 
storm  runoff  events  transported  as  much  dissolved 
and  suspended  material  as  is  transported  during  an 
entire  low-flow  year.  (USGS) 
W89-05773 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  WATER  IN  COAL-MINE  PONDS, 
EASTERN  OKLAHOMA,  JUNE  TO  NOVEM- 
BER 1977-81, 

Geological  Survey,  Norman,  OK.  Water  Re- 
sources Div. 

L.  J.  Slack,  and  S.  P.  Blumer. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Okla- 
homa   Geological    Survey    Special    Report    87-2, 
1987.  116  p,  10  fig,  6  tab,  65  ref. 

Descriptors:  *Water  quality,  *Coal  mining,  *Strip 
mine  lakes,  "Water  chemistry,  "Oklahoma,  Lakes, 
Chemical  properties,  Physical  properties,  Sulfates, 
Iron,  Manganese. 

At  102  sites  in  59  coal-mine  ponds  (strip  mine 
lakes)  in  eastern  Oklahoma,  during  June  to  Octo- 
ber, water  in  the  ponds  deeper  than  about  10  feet 
was  stratified;  temperature,  dissolved  oxygen,  and 
pH  usually  decrease  with  depth.  Concentrations  of 
dissolved  sulfate,  chloride,  iron,  and  manganese 
varied  from  site  to  site.  Specific  conductance, 
which  is  a  general  measure  of  dissolved  solids  in 
the  water,  ranged  from  93  to  4,800  micromhos  per 
centimeter  at  25  degrees  Celcius.  Mean  specific- 
conductance  values  and  dissolved-sulfate  concen- 
trations were  greatest  in  ponds  associated  with 
mining  of  Secor,  Wier-Pittsburg,  and  Dawson 
coals  and  least  in  ponds  associated  with  mining  of 
the  Iron  Post  and  Hartshorne  coals.  Mean  dis- 
solved-iron  concentrations  were  greatest  in  ponds 
associated  with  mining  of  the  Secor,  Dawson,  and 
Hartshorne  coals.  Mean  dissolved-manganese  con- 
centrations were  greatest  in  ponds  associated  with 
mining  of  the  Secor,  Dawson,  and  Weir-Pittsburg 
coals.  (USGS) 
W89-05780 


FIELD  APPLICATION  OF  PARAMETER 
IDENTIFICATION  IN  GROUNDWATER  CON- 
TAMINANT TRANSPORT  MODELING:  A 
CASE  STUDY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

K.  J.  Holmes,  and  W.  Chu. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-101901/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fich.  Project  completion  report,  June,  1987.  44  p, 
23  fig,  3  tab,  23  ref.  Contract  14-08-0001-G1259. 
Project  USGS  G1259-05. 

Descriptors:  "Groundwater  pollution,  "Algorithm, 
"Parameter  identification,  "Simulation  model, 
"Path  of  pollutants,  Groundwater,  Water  pollution 
sources,  Data  requirements,  Model  studies,  Optimi- 


Effects  Of  Pollution— Group  5C 

zation,  Method  of  characteristics,  Solute  transport, 
Transmissivity,  Dispersion. 

The  application  of  a  parameter  identification  (PI) 
algorithm  in  groundwater  contaminant  transport 
modeling  is  attempted  in  this  study.  The  computer 
code  used  was  a  combination  of  an  ordinary  least 
square  optimization  routine  and  the  United  States 
Geological  Survey's  Method  of  Characteristics 
Code  (USGS-MOC).  In  working  with  engineers 
and  scientists  from  Washington  State  Department 
of  Ecology  and  the  consulting  firm  Golder  and 
Associated,  a  suitable  field  problem  with  adequate 
monitoring  data  was  selected.  Using  available  ob- 
servations, the  transmissivity  and  dispersivity  were 
calibrated  by  both  the  PI  approach  and  the  more 
conventional  trial-and-error  approach.  The  cali- 
brated parameters  were  then  used  by  USGS-MOC 
in  simulation  of  remedial  action  effects.  Although 
the  PI  procedure  allowed  a  more  objective  and 
efficient  search  of  suitable  model  parameters,  the 
parameters  found  by  the  PI  routine  in  even  a  well- 
monitored  site  may  not  be  physically  plausible. 
The  determination  of  proper  parameters  by  a  PI 
method  must  still  be  determined  with  significant 
user  intervention.  (USGS) 
W89-05781 
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CONSIDERATIONS  IN  THE  DEVELOPMENT 
OF  A  PROPOSED  MONITORING  AND  TEST- 
ING PROGRAM  TO  ASSESS  THE  IMPACT  OF 
SUBSURFACE  WASTE  INJECTION, 

INTERA  Technologies   Ltd.,  Ottawa  (Ontario). 

Hydrogeology  Group. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-04585 


PROCEEDINGS  OF  THE  ENVIRONMENTAL 
PROBLEMS  IN  KARST  TERRANES  AND 
THEIR  SOLUTIONS  CONFERENCE. 

Bowling  Green,  Kentucky.  October  28-30,  1986. 
National  Water  Well  Association,  Dublin,  OH. 
1986.  525  p. 

Descriptors:  "Karst,  "Environmental  effects, 
"Geohydrology,  "Geochemistry,  "Geophysics, 
"Groundwater,  "Hazardous  materials,  "Legal  as- 
pects, "Planning,  Regional  planning,  Tracers,  Pol- 
lutants, Conferences. 

Government  officials,  consulting  engineers,  hydro- 
geologists,  geologists,  researchers,  industry  repre- 
sentatives and  others  participated  in  a  conference 
on  environmental  problems  in  karst  terranes.  The 
following  karst  topics  were  covered:  hydrology 
and  geochemistry  of  carbonate  karst  terranes;  legal 
aspects  of  karst  hydrology;  response  to  spills  of 
hazardous  materials  in  karst  terranes;  groundwater 
monitoring  in  karst  terranes;  sinkhole  investigation 
and  remediation;  water  tracing  techniques;  region- 
al planning  for  karst  terranes;  and  geophysical 
investigations  of  karst  terranes.  (See  W89-04587 
thru  W89-04613)  (Hammond-PTT) 
W89-04586 


U.S.  ENVIRONMENTAL  PROTECTION 
AGENCY  EMERGENCY  RESPONSE  TO 
TOXIC  FUMES  AND  CONTAMINATED 
GROUND  WATER  IN  KARST  TOPOGRAPHY: 
BOWLING  GREEN,  KENTUCKY, 
Environmental  Protection  Agency,  Atlanta,  GA. 
Region  IV. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04596 


LIMNOLOGICAL  STUDY   OF  LAKE   BRUIN, 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04660 


TYPHOID  OUTBRAKE  AT  PARADISE  MILLS 
PUBLIC  HOUSING  COMPLEX, 

Environmental  Protection  Agency,  San  Juan,  PR. 
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Group  5C— Effects  Of  Pollution 

Caribbean  Office. 

R.  Shelton,  and  J.  Martinez. 

IN:    Third    Caribbean    Islands    Water    Resources 

Congress.  Proceedings  of  a  Symposium  held  in  St. 

Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p  3- 

6,  2  fig. 

Descriptors:  *Public  health,  *Water  quality,  Ty- 
phoid, *St.  Croix,  'Virgin  Islands,  Drinking 
Water,  Groundwater  budget,  Well  water,  Desali- 
nation, Water  quality  control,  Potable  water. 

The    Paradise    Mills    Public    Housing    Complex 
(PMPHC)  consists  of  14  buildings  with  124  apart- 
ments which   house  approximately   650  persons. 
PMPHC  is  located  in  St.  Croix  on  a  hill  where 
ventilation  is  natural.   PMPHC  gets  its  drinking 
water  from  roof  catchments  and  from  the  Depart- 
ment  of  Public   Works   (DPW).    DPW   water   is 
generally  a  combination  of  well  water  and  desalted 
water  which  is  pumped  directly  to  the  complex's 
741,000  gallon  cistern  located  at  the  south  end  of 
the  development.  The  cistern  has  two  openings  on 
its  top  which  were  used  for  batch  chlorination  and 
cleaning.  The  water  is  pumped  from  the  cistern  to 
each  building.  The  sewer  system  consists  of  4-inch 
pipes  at  the  top  of  the  hill  connecting  into  6-inch 
pipes  at  the  low  end.  Numerous  sewer  back  ups 
had  occurred,  mainly  from  clogging  with  clothes, 
sanitary  napkins  and  other  heavy  material.  In  June, 
1984,  a  14  year  old  boy  was  identified  with  typhoid 
fever  from  PMPHC.  The  boy  presented  symptoms 
of  vomiting  and  high  fever,  and  was  hospitalized 
for   18  days.  This  was  the  only  case  identified 
during  1984.  In  June  1985  new  typhoid  fever  cases 
were  identified.  From  the  24  cases  identified  with 
typhoid  or  related  symptoms,  16  cases  consumed 
drinking  water  from  the  Paradise  Hills  Complex. 
Of  the  24  cases,  15  ate  Ice  Pops  prepared  by  a 
resident   from   PMPHC.   The   investigation   team 
concluded  that  the  Ice  Pops  prepared  by  Mrs. 
Pena  could  have  been  the  source  of  the  outbreak 
either  by   contamination   of  the   Ice   Pops  by   a 
carrier  or  the  preparation  of  the  Ice  Pops  with 
contaminated  water.  The  quality  of  the  water  from 
Paradise  Mills  was  not  rated  as  safe  to  drink.  The 
government  of  the  Virgin  Islands  has  implemented 
recommendations  by  EPA  in  an  effort  to  eliminate 
any  potential  risk  of  having  another  typhoid  out- 
break   in    this    complex.    (See    also    W89-04665) 
(Lantz-PTT) 
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ECOLOGICAL    FEATURES    OF    AN    ARTIFI- 
CIAL WETLANDS  AREA, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 
drotekhniki  i  Melioratsii,  Kharkov  (USSR). 
For   primary   bibliographic   entry   see   Field   5G. 
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EFFECTS  OF  PEATLAND  FORESTRY  MAN- 
AGEMENT AND  FUEL  PEAT  MINING  IN 
LAKE  ILAJANJARVI,  EAST  FINLAND:  A  PA- 
LEOLIMNOLOGICAL  STUDY, 

Joensuu  Univ.  (Finland).  Karelian  Inst. 

For  primary  bibliographic  entry  see  Field  4C. 
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EFFECT  OF  ENVIRONMENTAL  VARIABLES 
ON  ENTERIC  VIRUS  SURVIVAL  IN  SURFACE 
FRESHWATERS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5B. 
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SUMMARY  OF  THE  US  ARMY  VCORPS  OF 
ENGINEERS/US  ENVIRONMENTAL  PRO- 
TECTION AGENCY  FIELD  VERIFICATION 
PROGRAM, 

Battelle  Ocean  Sciences,  Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  5E. 
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SYNTHESIS  OF  RESEARCH  RESULTS:  AP- 
PI.K  ABILITY  AND  FIELD  VERIFICATION  OF 
PREDICTIVE         METHODOLOGIES         FOR 

aquatic  drf:dged  matf:riai.  DISPOSAL, 

Environmental   Research   Lab.,  Narragansett,  RI 
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ACID    OPPOSITION    IN    MARYLAND:    THE 

STATUS  OF  KNOWLEDGE  IN  1987. 

Maryland  Power  Plant  Research  Program.  Report 

No.  AD-88-1,  January  1988.  224p. 

Descriptors:  'Water  pollution  sources,  *Acid  rain, 
•Maryland,  *Water  pollution  effects,  State  govern- 
ment, Monitoring,  Water  pollution  prevention, 
Economic  aspects. 

The  deposition  of  acidic  materials,  commonly 
termed  'acid  rain,'  and  its  potential  ecological  and 
economic  effects  have  been  vigorously  discussed  at 
the  international,  national,  state,  and  local  levels  of 
government.  The  Maryland  General  Assembly 
passed  a  measure,  HB-27,  during  its  1986  session 
that  assigns  responsibility  to  the  Power  Plant  Re- 
search Program  (PPRP)  to  coordinate  and  direct 
the  efforts  of  the  Departments  of  Natural  Re- 
sources and  Environment  in  evaluating  and  con- 
ducting research  on  this  topic  and  to  issue  an 
annual  report  to  the  Governor  and  General  As- 
sembly pursuant  to  Section  3-3A-04  of  the  Natural 
Resources  Article  of  the  Code  of  Maryland.  This 
report,  the  second  submitted  under  this  require- 
ment, summarizes  the  major  technical  issues  and 
scientific  findings  concerning  the  formation  and 
potential  effects  of  acid  deposition  on  environmen- 
tal and  economic  resources  in  Maryland.  (See 
W89-04862  thru  W89-04871)  (Lantz-PTT) 
W 89-04861 


AQUATIC  RESOURCES, 

A.  Janicki,  H.  Greening,  and  R.  Klauda. 
IN:  Acid  Deposition  in  Maryland:  The  Status  of 
Knowledge  in  1987.  Maryland  Power  Plant  Re- 
search  Program   Report    No.    AD-88-1,   January 
1988.  p  107-124,  2  fig,  1  tab,  59  ref. 

Descriptors:  *  Aquatic  life,  *  Stream  biota,  'Acid 
rain  effects,  'Aquatic  environment,  *Water  pollu- 
tion effects,  'Maryland,  *Fish,  Water  chemistry, 
Acidification,  Environmental  effects,  Bioassay, 
Mortality,  Toxicity,  Spawning. 

Surveys  of  surface  water  chemistry  in  Maryland 
have  demonstrated  that  habitat  acidification  is  a 
potentially    serious    threat    to    some    aquatic    re- 
sources, particulary  finfish  species,  that  use  poorly 
buffered  Coastal  Plain  streams  as  spawning  sites. 
Understanding  the  effects  of  acidic  episodes  on  fish 
populations  is  a  difficult  task  that  requires  carefully 
designed  and  rigorously  executed  studies.  The  ma- 
jority  of  biological   evidence   now   available   to 
relate  habitat  acidification  to  reduced  fish  survival 
in  Maryland  has  been  compiled  by  laboratory  stud- 
ies. However,  laboratory  data  alone  cannot  prove 
conclusively  that  fish  populations  are  indeed  being 
adversely  affected  by  acidic  episodes.  Field  investi- 
gations using  flow-through  and  instream  bioassay 
techniques  or  habitat  manipulation  studies  are  re- 
quired to  confirm  laboratory  findings.  A  direct  link 
between  acid  deposition,  surface  water  acidifica- 
tion, and  fish  mortality  has  not  yet  been  observed 
in  Maryland  streams.  Published  information  indi- 
cates that  eggs  and  larvae  of  several  Bay  fishes  are 
very  sensitive  to  acidic  conditions  that  have  been 
observed  in  some  Coastal  Plain  streams.  However, 
except  for  striped  bass  larvae  in  the  Nanticoke 
River,  field  confirmation  of  laboratory-based  toxic- 
ity predictions  is  lacking  for  those  Bay  fishes  that 
appear  to  be  most  at  risk  from  acidic  episodes. 
Abnormally   dry  springs  in   1985   and    1986  pro- 
duced few  episodes  that  approached  acutely  toxic 
or  acid  levels  in  Maryland  study  streams.  Irregular 
or  perhaps  infrequent  occurrences  of  detrimental 
acidic  episodes  are  to  be  expected  even  in  the  most 
vulnerable  watersheds.  Therefore,  the  impact  of 
acidic  episodes  on  Bay  fish  populations  will  likely 
vary  considerably  among  years,  among  streams, 
and  among  species.  Studies  aimed  at  confirming 
instream  mortality  from  acidic  conditions  are  con- 
tinuing in  Maryland.  (See  also  W89-04861)  (Lantz- 
PTT) 
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TERRESTRIAL  RESOURCES, 


G  DeMuro,  M.  Buncick.  B.  Hood,  and  J.  C. 
Bernabo. 

IN:  Acid  Deposition  in  Maryland:  The  Status  of 
Knowledge  in  1987.  Maryland  Power  Plant  Re- 
search Program  Report  No  AD-88-1,  January 
1988.  p  125-138,  1  fig,  3  tab,  26  ref. 
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effects,  'Air  pollution  effects.  'Acid  rain.  'Envi- 
ronmental effects,  'Maryland,  Agriculture,  Crop- 
land, Forests,  Ozone. 

Numerous  potential  impacts  of  acid  deposition  on 
agricultural  crops  have  been  identified  in  green- 
house, laboratory  and  research  studies  under  simu- 
lated conditions  more  acidic  than  average  Mary- 
land rainfall.  However,  there  is  not  direct  evidence 
to  indicate  that  ambient  acid  deposition  is  harmful 
to  Maryland  crops.  The  potential  indirect  and 
direct  effects  of  acid  rain  on  crops  were  reported 
for  the  various  crops  and  cultivars  of  similar  crops 
under  various  simulated  rainfall  conditions  in  last 
year's  report.  The  pnmary  direct  effect  of  acid 
deposition  on  crops  is  the  leaching  of  organic 
compounds  and  inorganic  nutrients  from  plant  tis- 
sues. Indirect  effects  of  acid  deposition  include 
increased  susceptibility  to  diseases;  however,  im- 
proved growth  following  exposure  to  acidic  depo- 
sition has  been  reported.  Indirect  effects  of  acid 
rain  on  crops  through  soil  influences  are  consid- 
ered negligible  on  managed  land.  Crop  damage 
from  exposure  to  ozone  at  levels  known  to  occur 
in  Maryland  has  been  reported  on  soybeans.  New 
research  On  ozone  may  allow  the  impacts  of  acid 
deposition  on  crops,  either  alone  or  in  combination 
with  other  stress  factors  (e.g.,  ozone)  to  be  more 
clearly  identified.  Forest  decline  in  Maryland  has 
not  been  attributed  to  acid  deposition.  (See  also 
W89-04861)  (Lantz-PTT) 
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HEALTH  AND  PHYSICAL  RESOURCES, 

W.  Jaeschke,  and  K.  Symms. 

IN:  Acid  Deposition  in  Maryland:  The  Status  of 
Knowledge  in  1987.  Maryland  Power  Plant  Re- 
search Program  Report  No.  AD-88-1,  January 
1988.  p  139-144.  19  ref. 

Descriptors:  'Air  pollution  effects,  'Environmen- 
tal effects,  'Public  health,  'Acid  rain,  'Maryland, 
Air  pollution,  Respiration,  Damage. 

Recent  results  from  the  ongoing  Harvard  Six  City 
Studies  and  related  research  suggest  that  relation- 
ships exist  between  acidic  airborne  pollutants  (not 
necessarily  acid  rain)  and  increased  respiratory 
symptoms.  However,  complexities  in  measuring 
exposure  and  dose-response  relationships  make  it 
difficult  to  quantify  cause  and  effect.  At  present, 
no  direct  evidence  exists  linking  current  levels  of 
acid  deposition  to  human  health  effects  in  any 
population.  Additional  study  is  continuing  on  this 
subject.  The  significance  of  these  new  develop- 
ments for  the  health  of  Maryland  residents  exposed 
to  acid  deposition  should  be  closely  evaluated.  No 
significant  new  information  on  acid-deposition-re- 
lated damage  to  materials  and  structures  is  avail- 
able New  studies  have  been  proposed  to  quantify 
'damage  functions'.(See  also  W89-04861)  (Lantz- 
PTT) 
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INTEGRATED  APPROACH  TO  A  STUDY  OF 
CONTAMINANTS  AND  TOXICITY  IN 
MONROE  HARBOR  (RIVER  RAISIN),  MICHI- 
GAN, A  GREAT  LAKES  AREA  OF  CONCERN: 
SUMMARY  REPORT. 

Environmental  Research  Lab.-Duluth,  Grosse  He, 
MI.  Large  Lakes  Research  Station. 
For  primary  bibliographic  entry  see  Field  5A. 
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TOTAL  EXPOSURE  AND  RISK  ASSESSMENT 
FOR  DRINKING  WATER  CONTAMINATED 
WITH  VOLATILE  ORGANIC  COMPOUNDS, 

Illinois    Univ.    at    the    Medical    Center,   Chicago. 

School  of  Public  Health. 

J.  M.  Clark,  and  C.  L.  Fuller. 

Available  from  the  National  Technical  Information 
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Service,  Springfield,  VA  22161,  as  PB88-160502. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  ILENR/RE-AQ-87/22,  December 
1987.  119  p,  42  tab,  97  ref,  append.  Illinois  Depart- 
ment of  Energy  and  Natural  Resources  Contract 
AQ  11. 

Descriptors:  *Water  treatment,  *Drinking  water, 
"Volatile  organic  compounds,  *Water  pollution  ef- 
fects, *Water  quality  control,  Public  health,  Or- 
ganic compounds,  Risk  assessment,  Fate  of  pollut- 
ants. 

A  total  exposure  and  cancer  risk  assessment  was 
conducted  on  nine  volatile  organic  compounds 
(VOCs)  frequently  found  in  contaminated  drinking 
water.  Routes  of  exposure  considered  in  the  analy- 
sis included  ingestion,  inhalation  and  dermal 
uptake.  A  total  of  ten  exposure  scenarios  were 
constructed,  reflecting  minimum  and  maximum 
likelihood  exposures.  The  total  exposure  scenarios 
developed  for  VOCs,  the  most  extensive  reported 
to  date,  clearly  supports  the  need  to  consider  non- 
ingestion  exposure  routes  in  the  development  of 
drinking  water  standards  for  VOCs.  Recent  maxi- 
mum contaminant  levels  (MCLs)  developed  by 
USEPA  for  six  of  the  VOCs  evaluated  appear  not 
to  have  been  derived  considering  the  non-ingestion 
exposure  routes.  Moreover,  as  the  new  MCLs 
result  in  cancer  risks  of  0.000001  to  0.001,  using  the 
exposure  relationships  developed  in  this  study, 
they  may  be  insufficiently  protective  of  public 
health.  As  inhalation  and  possibly  dermal  exposure 
routes  may  be  more  significant  than  the  ingestion 
route,  regulatory  agencies  should  determine  the 
risks  before  permitting  drinking  waters,  significant- 
ly contaminated  with  VOCs,  to  be  used  for  bathing 
or  cooking  for  long  time  periods  prior  to  obtaining 
an  alternative  water  supply  or  implementing  other 
corrective  measures.  (Lantz-PTT) 
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SUBLETHAL  PHYSIOLOGICAL  EFFECTS  OF 
PULP  AND  PAPER  MILL  EFFLUENTS  ON 
FISH:  A  LITERATURE  REVIEW, 

National  Swedish  Environment  Protection  Board, 

Solna. 

T.  Andersson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-157540. 
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Pulp  and  paper  mill  effluents  have  been  shown  to 
disturb  several  fundamental  physiological  func- 
tions such  as  respiration  and  the  oxygen  transport 
capacity  of  the  blood,  metabolic  functions  as  well 
as  growth  and  reproduction.  Neural  lesions  and 
histological  changes  in  several  organs  and  muta- 
genic effects  have  also  been  reported.  In  recent 
years,  attention  has  been  directed  toward  toxic 
effects  of  effluents  from  pulp  bleaching  processes. 
The  possible  sublethal  effects  of  chlorinated  hydro- 
carbons and  other  by-products  of  the  chlorine- 
bleaching  processes  would  seem  to  be  important 
from  environmental  and  public  health  perspectives. 
Considerable  effort  has  been  expanded  over  the 
past  15  years  to  determine  the  nature  of  fish  re- 
sponses to  pulp  and  paper  mill  effluents.  In  this 
review  the  sublethal  toxic  responses  of  fish  to  pulp 
and  paper  mill  effluents  are  described.  The  review 
contains  76  papers  and  is  intended  to  cover  litera- 
ture published  during  the  period  1973-1986.  A 
small  number  of  earlier  papers  considered  of  inter- 
est are  also  included.  (Lantz-PTT) 
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RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  KENDRICK  RECLA- 
MATION PROJECT  AREA,  WYOMING,  1986- 
87, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
D.  A.  Peterson,  W.  E.  Jones,  and  A.  G.  Morton. 


Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4255, 
1988.  57p,  6  fig,  17  tab. 

Descriptors:  "Drainage  effects,  "Water  quality, 
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Water  sampling,  Surface  water,  Trace  elements, 
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Platte  River,  Bottom  sediments,  Land  reclamation, 
Pollutant  identification. 

A  reconnaissance  investigation  of  the  Kendrick 
Reclamation  Project  in  central  Wyoming  was  con- 
ducted during  1986-87  to  determine  if  irrigation 
drainage  has  caused  or  has  the  potential  to  cause 
harmful  effects  on  human  health,  fish,  and  wildlife, 
or  other  water  uses.  The  investigation  of  the  Ken- 
drick Reclamation  Project  is  one  of  nine  similar 
investigations  being  conducted  in  the  western  con- 
terminous United  States  as  part  of  the  Department 
of  the  Interior's  Irrigation  Drainage  Program. 
Samples  of  surface  water  were  collected  at  10  sites 
and  ground  water  at  5  sites.  Surface-water  analyses 
included  trace  elements,  radiochemicals,  and  pesti- 
cides. Concentrations  in  the  water  generally  were 
less  than  national  standards  for  public  water  sup- 
plies, with  the  exception  of  selenium.  The  median 
concentration  of  dissolved  selenium  was  7.5  mi- 
crogm/L  in  24  samples  of  surface  and  groundwat- 
er. Of  the  11  samples  that  contained  dissolved- 
selenium  concentrations  greater  than  the  national 
standard  for  public  water  supplies  of  10  microgm/ 
L,  10  of  the  samples  were  collected  at  sites  on 
streams  that  are  not  used  for  public  water  supplies; 
the  eleventh  sample  was  collected  from  a  shallow 
well.  Dissolved-selenium  concentrations  ranged 
from  less  than  1  to  300  microgm/L.  Concentra- 
tions of  dissolved  selenium  in  the  North  Platte 
River,  which  supplies  drinking  water  for  several 
municipalities,  ranged  from  less  than  1  to  4  mi- 
crogm/L. The  dissolved-selenium  concentration 
and  selenium  discharge  in  the  North  Platte  River 
increased  in  the  downstream  direction.  The  four 
principal  tributaries  that  receive  drainage  from  the 
Kendrick  Reclamation  Project  contributed  sub- 
stantially to  the  increase  in  selenium  concentration 
and  discharge  in  the  North  Platte  River.  Bottom- 
sediment  samples  from  the  North  Platte  River 
contained  selenium  contents  of  1.2  microgm/g  or 
less.  (Author's  abstract) 
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LONG-TERM  WATER-QUALITY  CHARAC- 
TERISTICS OF  CHARLOTTE  HARBOR,  FLOR- 
IDA, 

Geological   Survey,  Tallahassee,   FL.  Water  Re- 
sources Div. 
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COMPARISON  OF  MUSSELS  AND  CRUSTA- 
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(Hungary). 
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Both  qualitative  and  quantitative  approaches  were 
used  to  evaluate  the  impact  of  a  flood  control,  low 
flow  augmentation  reservoir  on  suspended  solids 


Effects  Of  Pollution — Group  5C 

and  total  phosphate  (particulate  parameters).  Four- 
teen years  of  weekly  sampling  data  above,  in  and 
downstream  of  the  reservoir  both  before  and  after 
the  reservoir  became  operational  were  analyzed. 
The  effects  of  the  reservoir  on  the  particulate 
parameters  are  considered.  There  was  a  dramatic 
increase  in  both  suspended  solids  and  total  phos- 
phate concentrations  in  the  reservoir  discharges, 
particularly  during  periods  of  high  river  flows  and 
high  reservoir  inflow  parameter  concentrations.  At 
all  sampling  stations,  the  annual  parameter  loading 
rate  (kg  per  ha  per  year)  correlated  with  annual 
runoff  (cm  per  year).  The  suspended  solids  remov- 
al efficiency  of  the  reservoir  was  dependent  on 
annual  runoff  and  averaged  about  90%.  Non-point 
source  contributions  of  suspended  solids  were  well 
over  99%  when  annual  runoff  exceeded  6.57  cm 
per  year  and  over  95%  even  when  annual  runoff 
was  as  low  as  1.63  cm  per  year.  (See  W89-04975 
thru  W89-04976)  (Author's  abstract) 
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CONCENTRATIONS  OF  TRACE  ELEMENTS 
IN  YELLOW  PERCH  (PERCA  FLAVESCENS) 
FROM  SIX  ACIDIC  LAKES, 
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Center  for  Coastal  and  Environmental  Studies. 
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ref. 
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Yellow  perch  (Perca  flavescens)  were  collected 
from  six  small  acidic  lakes  in  northwestern  New 
Jersey.  Analyses  of  muscle  tissue  identified  a  pat- 
tern of  increased  concentrations  of  Hg  in  fish  from 
the  most  acidic  lakes;  levels  of  Cd  and  Pb  were 
greatly  elevated  in  livers  of  specimens  from  two  of 
the  most  acidic  lakes.  At  one  site,  Sunfish  Pond, 
positive  correlation  between  fish  size  and  Hg  levels 
in  muscle  and  Cd  concentrations  in  livers  were 
detected.  In  only  one  case  did  Hg  concentrations 
in  muscle  tissue  exceed  FDA  action  level  of  1 
microg  per  g  (wet  wt).  In  some  respects,  patterns 
of  trace  element  accumulation  were  expected. 
Mercury  accumulation  in  muscle  tissue  was  highest 
in  specimens  taken  from  highly  acidic  Crater  Lake 
and  Long  Pine  Pond.  Also,  relatively  little  Cd  and 
Pb  was  detected  in  muscle  tissues  of  any  speci- 
mens; Zn  concentrations  were  relatively  consistent 
in  all  study  systems,  except  Lake  Success.  Some 
findings  were  unanticipated,  however.  The  exceed- 
ingly high  Pb  concentrations  in  liver  tissues  of 
specimens  from  Crater  Lake  and  Long  Pine  Pond 
may  indicate  that,  under  highly  acidic  conditions 
in  certain  lakes,  Pb  activity  may  increase  greatly 
and  that  the  liver  may  be  a  significant  site  of 
storage.  In  general,  the  results  support  the  conclu- 
sion that  enhanced  activity  of  such  trace  elements 
as  Hg  and  Pb  in  acidic  lakes  may  be  expected. 
(Miller-PTT) 
W89-04977 


FACTS  AND  FALLACIES  CONCERNING  MER- 
CURY UPTAKE  BY  FISH  IN  ACID  STRESSED 
LAKES, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

L.  A.  Richman,  C.  D.  Wren,  and  P.  M.  Stokes. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  37, 

No.  3-4  p  465-473,  February  1988.  75  ref. 

Descriptors:  "Water  pollution  sources,  "Water  pol- 
lution effects,  "Path  of  pollutants,  "Lakes,  "Mercu- 
ry, "Fish,  "Acidic  water,  "Absorption,  "Acid  rain 
effects,  Hydrogen  ion  concentration,  Methylation, 
Food  chain,  Biomagnification. 

Some  of  the  mechanisms  proposed  to  account  for 
elevated  mercury  levels  in  biota  from  acid-stressed 
lakes  are  reviewed.  The  first  hypothesis  suggests 
that  higher  concentrations  of  Hg  may  be  entering 
the  watershed  with  acidic  deposition  than  non- 
acidic  deposition  because  of  the  long  range  trans- 
port of  Hg  from  combustion  sources.  The  second 
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hypothesis  slates  that  higher  concentrations  of  Hg 
are  present  in  the  water  column  of  acid  stressed 
lakes  compared  with  circumneutral  or  alkaline 
lakes  because  the  acidic  conditions  result  in  the 
mobilization  of  sediment  bound  Hg.  Futhermore, 
Hg  bound  to  soil  in  the  surrounding  watershed 
could  be  mobilized  by  acidic  deposition  and  could 
enter  the  lake  as  runoff.  The  third  hypothesis  de- 
scribes a  pH  effect  on  Hg  speciation.  Inorganic  Hg 
is  methylated  both  chemically  and  biologically  to 
produce  mono  and  dimethyl  Hg.  The  pH  and 
chloride  concentrations  in  the  water  will  influence 
the  formation  of  methyl  Hg  chloride  or  hydroxide 
compounds.  The  fourth  hypothesis  addresses  the 
effect  that  acidification  has  on  the  microorganisms 
which  methylate  and  demethylate  the  Hg  in  the 
sediment  and  water  column.  Rather  than  altering 
the  end  product  of  methylation,  acidic  conditions 
can  alter  the  rate  of  Hg  methylation  and/or  de- 
methylation  by  microorganisms.  The  fifth  hypothe- 
sis suggests  that  the  biotic  characteristics  of  an 
acidic  lake  rather  than  the  H(  +  )  can  influence  the 
Hg  concentrations  in  fish.  For  example,  the  pro- 
ductivity and  standing  stock  of  biomass  in  acidic  or 
acidifying  lakes  is  lower  than  that  in  eutrophic 
lakes.  The  final  hypothesis  concerns  the  direct 
effects  of  acidification  on  the  biota.  Rather  than 
proposing  that  absolute  levels  of  Hg  are  changing 
in  the  aquatic  system,  it  is  hypothesized  that  the 
biota  in  acidifying  lakes  are  more  efficient  bioaccu- 
mulators  of  methyl  Hg  and/or  are  unable  to  ex- 
crete Hg  at  a  rate  comparable  to  that  in  more 
neutral  conditions.  It  is  a  fallacy  to  suggest  that 
one  mechanism  can  fully  explain  the  various  differ- 
ences in  Hg  uptake  and  accumulation  in  fish 
among  lakes  reported  in  the  literature.  Therefore, 
it  is  a  fact  that  Hg  cycling  and  uptake  in  natural 
lakes  is  governed  by  an  array  of  interlocking  and 
sometimes  co-varying  factors.  (Miller-PTT) 
W89-04982 


CHRYSOPHYTE  SCALES  IN  LAKE  SEDI- 
MENTS PROVIDE  EVIDENCE  OF  RECENT 
ACIDIFICATION  IN  TWO  QUEBEC  (CANADA) 
LAKES, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

S.  S.  Dixit,  A.  S.  Dixit,  and  R.  D.  Evans. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 

No.  1-2,  p  97-104,  March  1988.  3  fig,  1  tab,  34  ref. 

Descriptors'.  *Water  pollution  effects,  *Acid  rain 
effects,  'Acidification,  *Acid  rain,  *  Acidic  lakes, 
"Lake  sediments,  *Sediments,  'Canada,  *Chryso- 
phyta,  Hydrogen  ion  concentration,  Fate  of  pollut- 
ants, Acid  rain,  Acidic  lakes,  Acidic  water, 
Quebec. 

Chrysophycean  algal  microfossils  were  analyzed 
from  the  sediments  of  Lake  Bonneville  and  Lake 
Truit  Rouge  in  Quebec.  The  chrysophyte  flora  in 
the  study  lakes  was  stable  until  40  years  ago,  but 
since  then  the  taxa  characteristic  of  acidic  or 
slightly  acidic  waters  increased  in  abundance.  The 
study  provides  evidence  of  recent  lake  acidifica- 
tion in  Quebec  and  supports  existing  speculations 
that  lakes  in  the  Quebec  region  are  highly  sensitive 
to  and  are  probably  being  affected  by  the  increase 
in  acidic  precipitation.  Although  pH  decline  in 
only  two  lakes  is  documented,  it  is  likely  that  long- 
term  deposition  of  strong  acids  may  have  caused  a 
shift  in  pH  in  many  other  soft-water  lakes  in 
Quebec.  In  poorly  buffered  regions  of  Quebec,  lake 
acidification  is  likely  to  accelerate  if  present  acid 
deposition  patterns  continue.  (Miller-PTT) 
W89-04988 


ACCUMULATION  OF  HG  AND  CR  BY  THREE 
AQUATIC  SPECIES  AND  SUBSEQUENT 
CHANGES  IN  SEVERAL  PHYSIOLOGICAL 
AND  BIOCHEMICAL  PLANT  PARAMETERS, 

Darjeeling   Government    Coll.    (India).    Dept.    of 

Botany. 

I  01  primary  bibliographic  entry  see  Field  5B. 

WX9-04989 


EFFECT  OF  HEAVY  METALS  ON  GROWTH 
POPULATION  OF  A  FECAL  COLIFORM  BAC- 
TERIUM ESCHERICHIA  COLI  IN  AQUATIC 
ENVIRONMENT, 


Darjeeling   Government    Coll.    (India).    Dept.    of 

Botany. 

S.  Jana,  and  D.  N   Bhattacharya. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol   38, 

No.    3-4,   p   251-254,   April    1988.    1    tab,    11    ref. 

Descriptors:  *Water  pollution  effects,  'Escherichia 
coli,  'Aquatic  environment,  'Heavy  metals,  'Pop- 
ulation dynamics,  Coliforms,  Cadmium,  Lead, 
Copper,  Arsenic,  Mercury,  Chromium. 

The  data  on  the  effects  of  the  concentrations  (0.5, 
1,  2,  5  mg/L)  of  the  heavy  metals  Hg,  As,  Pb,  Cu, 
Cd,  and  Cr  on  changes  in  growth  population  of  a 
fecal  cohform  bacterium  Escherichia  coli  (in  terms 
of  number  of  E.  coli  per  100  ml  of  water)  showed  a 
gradual  decline  in  growth  population  of  the  fecal 
coliform  bacterium  with  the  increase  of  exposure 
time,  as  well  as  concentration  of  the  metals  over 
control  data.  The  effects  were  markedly  recorded 
with  the  treatment  of  5  mg/L.  In  general,  the 
harmful  effects  of  the  metals  on  growth  population 
of  E.  coli  were  found  by  the  treatments  in  the 
order:  Cd  >  Pb  >  Cu  >  As  >  Hg  >  Cr. 
(Author's  abstract) 
W89-04993 


CHEMISTRY   OF   PRECIPITATION   NEAR   A 
LIMESTONE  BUILDING, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-04996 


PHYSIOLOGY  OF  PHYTOPLANKTON  IN  RE- 
LATION TO  METAL  CONCENTRATION: 
EFFECT  OF  CADMIUM  ON  SCENEDESMUS 
BIJUGATUS  AND  NITZSCHIA  PALEA, 

Cochin   Univ.   (India).   School   of  Environmental 

Studies. 

K.  S.  Sathya,  and  K.  P.  Balakrishnan. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 

No.  3-4,  p  283-297,  April  1988.  9  fig,  3  tab,  33  ref. 

Descriptors:  'Water  pollution  effects,  'Cadmium, 
'Physiological  ecology,  'Phytoplankton,  Sublethal 
effects,  Absorption,  Biomass,  Proteins,  Lipids,  Car- 
bohydrates, Productivity,  Respiration,  Path  of  pol- 
lutants. 

The  effect  of  Cd  at  sublethal  concentrations  on 
pure  cultures  of  S.  bijugatus  and  N.  palea  was 
studied  with  special  reference  to  their  physiology 
during  exponential  growth  phase.  Photosynthetic 
productivity,  respiration,  pH,  biomass,  pigments, 
carbohydrate,  protein,  lipid  as  well  as  nutrient 
uptake  were  selected  to  study  the  comprehensive 
effect  of  the  metal.  It  was  shown  exposure  of  test 
species  to  Cd  in  10  to  50  microg/L  range  caused 
physiological  disturbances  such  as  variation  in 
rates  of  net  production  rate  and  respiration;  levels 
of  carbohydrates,  proteins  and  lipids  and  pigments; 
growth  rate;  and  biomass.  It  may  also  be  noted  that 
N.  palea  was  more  sensitive  to  Cd  in  the  range  20 
to  40  microg/L  where  the  increase  in  net  produc- 
tion and  pH  of  the  culture  was  not  reflected  in  the 
increase  in  carbohydrate,  protein  or  lipid.  The  loss 
of  photosynthetic  carbon,  therefore,  merits  de- 
tailed investigation.  Significant  variations  in  the 
rates  of  net  production,  respiration  and  pigment 
levels  suggest  that  these  parameters  cannot  be 
relied  upon  to  draw  realistic  conclusions  in  metal 
toxicity  studies.  The  computation  of  primary  pro- 
duction based  on  pigment  levels  may  also  be  more 
misleading  than  realistic  as  these  two  parameters 
cannot  be  correlated  in  metal  toxicity  studies  with- 
out a  comprehensive  study  of  all  the  parameters. 
The  physiological  responses  of  the  species  to  Cd 
stress  were  comparable  to  the  effect  of  nutrient  and 
light  limitation  in  altering  the  ratio  of  macromole- 
cules  such  as  pigments,  carbohydrates,  proteins, 
and  lipids.  Such  alterations  may  render  the  algal 
species  unsuitable  for  secondary  production,  which 
will  upset  the  trophic  levels  in  the  ecosystem. 
(Miller-PTT) 
W89-04997 


DIAZINON  TOXICITY  EFFECT  ON  PROTEIN 
AND  NUCLEIC  ACID  METABOLISM  IN  THE 
LIVER  OF  ZEBRAFISH,  BRACHYDANIO 
RERIO  (CYPRINIDAE), 


Gorakhpur  Univ  (Indiaj  Dept.  of  Zoology. 

B,  A   Ansari,  and  K   Kumar. 

Science  of  the  Total  Environment  STENDL,  Vol. 

76,  No.  1,  p  63-68,  September  15  1988.  4  tab,  19  ref. 

Descriptors  'Pesticides,  'Water  pollution  effects. 
•Toxicity,  'Fish,  'Diazinon. Proteins.  Metabolism. 
Amino  acids.  Acetylcholine,  Nucleic  acids,  Zebra- 
fish. 

Four-month  old  adult  siblings  of  zebrafish  were 
exposed  to  four  concentrations  of  diazinon  for  up 
to  168  h.  Deoxyribonucleic  acid,  ribonucleic  acid, 
protein  and  total  free  acid  content  were  monitored 
in  the  liver.  There  were  significant  changes  in  the 
nucleic  acid  protein  and  total  free  amino  acid 
contents  in  the  liver  of  diazinon-exposed  zebrafish 
The  increased  deoxyribonucleic  acid  content 
during  the  initial  stages  of  exposure  suggests  that 
the  tissue  first  attempted  to  repair  the  damage 
caused  by  diazinon.  It  is  concluded  that  diazinon 
not  only  inhibits  acetylcholine,  but  it  also  disturbs 
the  basic  cell  constituents  of  fish.  (Miller-PTT) 
W89-0501 1 


ACUTE  TOXICITY  OF  CRESOLS,  XYLENOLS, 
AND  TRIMETHYLPHENOLS  TO  DAPHNIA 
MAGNA  STRAUS  1820, 

Institut  Pasteur  de  Lyon  (France). 

J.  Devillers. 

Science  of  the  Total  Environment  STENDL,  Vol. 

76,  No.  1,  p  79-83,  September  15  1988.  1  tab,  18  ref. 

Descriptors:  'Water  pollution,  'Water  pollution 
effects,  'Toxicity,  'Daphnia,  'Phenols,  'Cresols, 
'Xylenols,  'Trimethylphenols. 

Twenty-four  hour  IC50  values  (50%  immobiliza- 
tion concentration)  for  phenol,  o-cresol,  m-cresol, 
p-cresol,  six  xylenols,  and  three  trimethylphenols 
were  determined  for  Daphnia  magna  under  static 
conditions.  Results  show  that  cresols  are  more 
toxic  than  phenol,  that  xylenols  do  not  exhibit 
significantly  higher  toxicity  than  cresols,  and  that 
trimethylphenols  are  less  toxic  than  cresols.  Thus, 
no  direct  relationship  can  be  found  between  the 
number  and  position  of  methyl  groups  on  the 
phenol  nucleus  and  their  acute  toxicity  to  the 
water  flea.  (Author's  abstract) 
W89-05013 


TRIBUTYLTIN    CONTAMINATION    EN    THE 
FIRTH  OF  FORTH  (1975-87), 
Napier  Coll.  of  Commerce  and  Technology,  Edin- 
burgh (Scotland). 
S.  K.  Bailey,  and  I.  M.  Davies. 
Science  of  the  Total  Environment  STENDL,  Vol. 
76,  No.  2/3,  p  185-192,  October  15  1988.  3  fig,  1 
tab,  12  ref.  Department  of  the  Environment  Con- 
tract PECD  7/8/80. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Path  of  pollutants,  'Pesticides, 
•Boating,  'Firth  of  Forth,  'Scotland,  'Tributyltin, 
Dogwhelks,  Coastal  waters,  Harbors. 

Contamination  of  the  Firth  of  Forth  (Scotland)  by 
tributyltin  compounds  leached  from  antifouling 
paints  has  been  identified  using  the  degree  of  penis 
development  (imposex)  in  the  common  dogwhelk 
Nucella  lapillus.  In  1987,  a  high  degree  of  imposex 
was  observed  in  the  vicinity  of  pleasure  craft  activ- 
ity, fishing  harbors  and  a  boat  yard,  reflecting 
localized  inputs  of  tributyltin  from  these  sources. 
Dogwhelks  collected  in  1975  from  sites  compara- 
ble to  those  surveyed  in  1987  showed  lower  de- 
grees of  imposex  and  also  a  lower  incidence  of 
penis  development  in  females.  (Author's  abstract) 
W89-05016 


MERCURY-RESISTANT    BACTERIA    IN    THE 
SEDIMENT  OF  MINAMATA  BAY, 

National    Inst,   for   Minamata   Disease,   Minamata 
(Japan).  Dept.  of  Basic  Medical  Science. 
K.  Nakamura,  T.  Fujisaki,  and  Y.  Shibata. 
Nippon  Suisan  Gakkaishi  NSVGAF,  Vol.  54,  No. 
8,  p  1359-1363,  August  1988.  4  fig,  1  tab,  20  ref. 
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Descriptors:  *Marine  bacteria,  *Mercury  com- 
pounds, *Water  pollution,  'Minamata  Bay,  "Japan, 
♦Marine  sediments,  Mercury  chloride,  Methylmer- 
cury  chloride,  Phenylmercuric  acetate,  Pseudo- 
monas,  Bacillus,  Corynebacterium. 

The  occurrences  of  Hg-resistant  bacteria  in  rela- 
tion to  mercury  chloride,  methylmercury  chloride 
and  phenylmercuric  acetate  was  examined,  using 
various  strains  isolated  from  the  Minamata  Bay,  as 
well  as  from  control  sediments  with  low  levels  of 
Hg.  Minimal  inhibitory  concentrations  (MICs)  to 
mercury  chloride  were  significantly  higher  for  the 
Pseudomonas  sp.  (p<0.01,  Mentel-Cox  test)  and 
Bacillus  sp.  (p<0.05)  from  the  Bay  sediments  than 
for  those  from  the  control  sediments.  The  MICs  to 
methylmercury  chloride  were  likewise  higher  for 
the  Bacillus  sp.  (p<0.01)  from  the  Bay  sediments, 
and  so  were  the  MICs  to  phenylmercuric  acetate 
for  the  Pseudomonas  sp.  (p<0.001)  from  the  Bay 
sediments  than  for  those  from  the  control  sedi- 
ments. The  percentage  of  highly  Hg-resistant  bac- 
teria belonging  to  various  genera  increased  with 
the  concentration  of  Hg  in  the  sediments.  Hg- 
sensitive  Pseudomonas,  Bacillus  and  Corynebacter- 
ium sp.  were  also  observed  in  the  Minamata  Bay 
sediments.  (Author's  abstract) 
W89-05031 


EFFECTS  OF  ACID-IRON  WASTES  ON  ESTU- 
ARINE  ORGANISMS:  RECENT  FIELD  AND 
LABORATORY  EXPERIMENTS, 

Laboratoire     Municipal     d'Hygiene,     Le     Havre 

(France). 

F.  Proniewski,  and  P.  Lassus. 

Marine  Biology  MBIOAJ,  Vol.  96,  No.  3,  p  451- 

457,  November  1987.  7  fig,  3  tab,  30  ref. 

Descriptors:  *Estuaries,  *Zooplankton,  'Phyto- 
plankton,  *Fish,  ""Industrial  wastewater,  *Water 
pollution  effects,  Toxicity,  *Acidic  water,  Hydro- 
gen ion  concentration,  Mortality,  Seine  Estuary, 
France. 

Several  experiments  were  made  in  1982  and  1983 
to  evaluate  the  effects  of  acid-iron  waste  from  a 
French  titanium  dioxide  plant  on  marine  fauna. 
Experiments  were  carried  out  in  the  plume  area  of 
the  Seine  Estuary  and  in  the  laboratory  to  deter- 
mine the  effects  of  pH  on  mortality  rates.  Field 
results,  on  in  situ  phytoplankton  and  stickelback 
(Gasterosteus  aculeatus)  and  brown  shrimp  (Cran- 
gon  crangon)  from  haul  catches  in  the  Seine  and 
Loire  estuaries,  revealed  no  effect  of  short-term 
exposure  (10  s)  to  pH  3  and  the  laboratory  bioas- 
says  failed  to  reveal  any  deleterious  effects  on  two 
diatoms,  Chaetoceros  septentrionale  and  Phaeo- 
dactylum  tricornutum,  the  flagellate,  Dunaliella 
tertiolecta,  the  copepod,  Trigriopus  brevicornus  as 
well  as  G.  aculeatus,  of  exposure  to  pH  3  for  30  or 
90  s.  (Author's  abstract) 
W89-05034 


PETROLEUM  HYDROCARBONS  IN  THE 
MARINE  BIVALVE  VENUS  VERRUCOSA:  AC- 
CUMULATION AND  CELLULAR  RESPONSES, 

Malta  Univ.,   Msida    Dept.   of  Mathematics  and 

Science. 

V.  Axiak,  J.  J.  George,  and  M.  N.  Moore. 

Marine  Biology  MBIOAJ,  Vol.  97,  No.  2,  p  225- 

230,  February,  1988.  4  fig,  2  tab,  22  ref. 

Descriptors:  "Oil  pollution,  *Water  pollution  ef- 
fects, 'Petroleum  hydrocarbons,  'Toxicity,  *Mol- 
lusks,  Malta,  Mediterranean  Sea,  Metabolic  fate. 

Cellular  and  subcellular  responses  of  the  marine 
burrowing  bivalve  Venus  verrucosa  collected  from 
the  northeastern  coastline  of  Malta  from  January 
to  June  1985  after  exposure  to  petroleum  hydro- 
carbons (PHC)  were  investigated.  After  long-term 
exposure  to  100  microg/L  of  water-accomodated 
fractions  of  crude  oil,  PHC  were  found  to  accumu- 
late most  rapidly  in  the  digestive  gland  and  then  in 
the  gills,  with  saturation  levels  being  reached 
within  100  d  of  exposure  in  both  cases.  PHC 
accumulation,  both  in  the  mantle  and  muscle  tis- 
sues, was  more  gradual  and  consistent  throughout 
the  whole  exposure  period.  After  150  d  of  expo- 
sure, the  digestive  cells  of  the  digestive  gland  were 
significantly  reduced  in  height  (atrophy)  and  ex- 


hibited reduced  lysosomal  membrane  stability. 
After  144  h  of  exposure  to  higher  concentration  of 
PHC  (820  and  420  microg/L),  several  cytological 
effects  were  recorded,  including  an  increase  in  cell 
volume  and  activity  of  gill  mucocytes  as  well  as  in 
the  number  of  haemocytes  in  gill  blood  sinuses. 
There  was  also  evidence  of  damage  to  the  epithe- 
lial lining  of  the  foot,  stomach  and  style  sac  and 
marked  atrophy  of  the  digestive  cells  of  the  diges- 
tive gland.  The  significance  of  such  responses  is 
discussed.  (Author's  abstract) 
W89-05035 


EFFECTS  OF  ALUMINUM  AND  ACID  ON  THE 
GILL  MORPHOLOGY  IN  RAINBOW  TROUT, 
SALMO  GAIRDNERI, 

Department   of  Fisheries   and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

R.  E.  Evans,  S.  B.  Brown,  and  T.  J.  Hara. 

Environmental  Biology  of  Fishes  EBFID3,  Vol 

22,  No.  4,  p  299-311,  August  1988.  4  fig,  2  tab,  60 

ref. 

Descriptors:  *Acid  rain,  *Fish  physiology,  'Alu- 
minum, 'Toxicity,  'Acidic  water,  Hydrogen  ion 
concentration,  Water  pollution  effects,  Trout. 

The  effects  of  acid  and  Al  in  acidified  hard  and 
soft  water  on  the  histology  and  morphometry  of 
rainbow  trout  gills  were  studied  to  determine  rele- 
vant toxicity  indicators  within  the  gill  tissue.  Acid 
and  Al  promoted  measurable  primary  epithelial 
hyperplasia  which  proved  to  be  a  reliable  biologi- 
cal indicator  of  acid  and  Al  contamination  and 
possibly  of  some  predictive  value.  Low  levels  of 
Al  and  acid  resulted  in  hypertrophied  chloride 
cells,  suggesting  a  role  in  adapting  to  the  contami- 
nants. High  concentrations  of  Al  (>  10  micromol/ 
L)  caused  chloride  cell  necrosis  and  consequently 
a  decline  in  cell  numbers  over  time.  Al  precipitates 
accumulating  within  the  chloride  cell  cytoplasm 
probably  lead  to  impaired  function  prior  to  cell 
degeneration.  The  morphological  alterations  re- 
sulted in  a  decrease  in  water  space  between  sec- 
ondary lamellae  (up  to  40%  within  14  d)  which 
may  reduce  the  efficiency  of  gas  exchange.  Twice 
the  Al  was  required  in  hard  water  to  elicit  a  similar 
soft  water  tissue  response.  Pathological  changes 
were  more  severe  with  Al  at  pH  5.2  than  at  pH 
4.7;  results  of  Al  speciation  suggest  that  both  labile 
and  non-labile  fractions  are  responsible  for  the 
induction  of  gill  lesions.  Low  levels  of  Al  may 
protect  fish  from  the  effects  of  high  hydrogen  ion 
concentration.  (Author's  abstract) 
W89-05036 


EFFECT   OF   HEATED   EFFLUENT   ON   THE 

OCCURRENCE    AND   THE   REPRODUCTION 

OF  THE  FRESHWATER  LIMPETS  ANCYLUS 

FLUVIATILIS     MULLER,     1774,     FERRISSIA 

WAUTIERI     (MIROLLI,     1960)    AND    ACRO- 

LOXUS  LACUSTRIS  (L.,  1758)  IN  TWO  DUTCH 

WATER  BODIES, 

Keuring  van  Electrotechnische  Materialen  N.V., 

Arnhem  (Netherlands). 

R.  H.  Hadderingh,  G.  van  der  Velde,  and  P.  G. 

Schnabel. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 

2,  p  193-205,  December  1987.  7  fig,  2  tab,  13  ref. 

Descriptors:  'Gastropods,  'Limpets,  'Thermal 
pollution,  'Cooling  water,  'Heated  water,  Power- 
plants,  Reproduction,  Life  cycles,  Ancylus  fluviati- 
lis, Ferrissia  wautieri,  Acroloxus  lacustris,  The 
Netherlands. 

The  discharge  of  cooling  water  favors  the  occur- 
rence of  freshwater  limpets.  Reproduction  of  A. 
fluviatilis  is  stimulated  by  the  higher  temperature 
of  the  cooling  water;  the  life  cycle  of  F.  wautieri 
(nearly  exclusively  found  in  the  outlet  areas)  does 
not,  however,  differ  from  that  under  natural  tem- 
perature regimes.  For  A.  lacustris  this  is  not  clear 
as  detailed  studies  on  the  life  cycle  under  natural 
temperature  circumstances  are  lacking.  A.  lacustris 
and  F.  wautieri  could  be  found  in  large  numbers  on 
hard  substrates  (stones),  as  well  as  on  plant  materi- 
al in  sheltered  as  well  as  in  exposed  situations.  In 
this  respect  they  differ  from  A.  fluviatilis,  which  is 
restricted  in  its  occurrence  to  hard  substrates  and 
exposed   situations.    It   is   not   clear   whether   the 
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occurrence  of  A.  fluviatilis  is  also  influenced  by 
some  form  of  competition  for  food  by  Bithynia 
tentaculata;  both  feed  on  diatoms.  Further  experi- 
mental studies  of  this  question  should  yield  inter- 
esting results.  The  changes  in  numbers  of  the  three 
freshwater  limpet  species  are  mainly  due  to  repro- 
duction and  migration,  both  largely  governed  by 
temperature  and  day  length.  It  was  possible  to 
reconstruct  the  influence  of  cooling  water  in  the 
Bergumei  meer  area  by  means  of  the  ratio  between 
the  numbers  of  A.  lacustris  and  F.  wautieri.  The 
share  of  Ferrissia  was  highest  near  the  outlet  and 
decreased  with  the  distance  from  this  station.  (Au- 
thor's abstract) 
W89-05042 


EFFECTS  OF  STORMWATER  SEWER  DIS- 
CHARGES ON  THE  AQUATIC  COMMUNITY 
IN  URBAN  CANALS  IN  LELYSTAD, 

C.  Roos,  and  E.J.B.  Uunk. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No 

2,  p  207-212,  December  1987.  2  tab,  13  ref. 

Descriptors:  'Urban  runoff,  'Storm  water,  'Storm 
runoff,  'Sewer  systems,  'Canals,  'Water  quality, 
'Algae,  'Diatoms,  'Hydrophytes,  'Macroinverte- 
brates,  The  Netherlands. 

In  urban  areas  with  a  separate  sewerage  system, 
the  stormwater  runoff  is  discharged  into  surface 
waters.  A  study  on  the  effects  of  stormwater  sewer 
discharges  on  the  composition  of  the  aquatic  com- 
munity in  urban  waters  was  carried  out  in  two 
areas  with  a  primarily  residential  use  in  the  new 
town  of  Lelystad.  The  aquatic  organisms  consid- 
ered included  hydrophytes,  epiphytic  diatoms,  fila- 
mentous algae  and  macroinvertebrates.  The  storm- 
water sewer  discharges  cause  a  slight  change  in  the 
composition  of  the  aquatic  community.  The  water 
in  the  urban  surface  waters  can  be  haracterized  as 
eutrophic  and  beta-  to  alpha-mesosaprobic.  Near 
stormwater  sewer  outfalls  the  water  tends  to  the 
more  polluted  alpha-mesosaprobic  state.  The  shifts 
in  the  composition  of  the  aquatic  community  could 
be  traced  primarily  on  the  basis  of  a  number  of 
epiphytic  diatoms  and  macroinvertebrates  (in  par- 
ticular some  Diptera  and  Trichoptera).  Most  hy- 
drophytes, filamentous  algae  and  the  remaining 
epiphytic  diatoms  and  macroinvertebrates  (in  par- 
ticular water  beetles  and  water  mites)  turned  out  to 
be  of  little  or  no  use  in  this  respect.  Because  the 
investigation  was  carried  out  in  an  unusually  dry 
summer,  the  results  probably  underestimate  the 
effects  of  stormwater  discharges  on  the  aquatic 
community.  (Author's  abstract) 
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NUMERICAL  WATER  ASSESSMENT  OF 
RIVERS  IN  HOKURIKU  DISTRICT  USING 
EPILITHIC  DIATOM  ASSEMBLAGE  ON 
RIVER  BED  AS  A  BIOLOGICAL  INDICATOR: 
1.  THE  VALUES  OF  DIATOM  ASSEMBLAGE 
INDEX  TO  ORGANIC  WATER  POLLUTION 
(DAI  PO), 

For  primary  bibliographic  entry  see  Field  5A. 
W89-05071 


EFFECTS  OF  TEMPERATURE  ON  MICROBI- 
AL UTILIZATION  OF  LIGNOCELLULOSIC 
DETRITUS  IN  A  THERMALLY  IMPACTED 
SYSTEM, 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 

R  Bennei,  and  T.  V  McArthur. 
Microbial  Ecology  MCBEBU,  Vol.   16,  No.  3,  p 
323-330,  1988.  1  fig,  2  tab,  15  ref.  DOE  contract 
DE-AC09-76SROO-8 19. 

Descriptors:  'Temperature  effects,  'Thermal 
water,  'Thermophilic  bacteria,  'Nuclear  power- 
plants,  Plant  tissues,  Microbiological  studies,  Ef- 
fluents, Mineralization,  Adaptation,  South  Caroli- 
na. 

The  effects  of  temperature  on  rates  of  mineraliza- 
tion of  C-14-lignocellulose  were  investigated  in 
water  and  sediment  from  a  thermally  impacted 
stream  and  from  a  nearby  unimpacted  swamp  at 
the  Savannah   River  Plant,   South  Carolina.  The 
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temperature  optimum  for  lignocellulose  mineraliza- 
tion remained  near  35  C  at  the  unimpacted  site- 
throughout  the  sampling  period  from  November 
1986  to  May  1987.  The  temperature  optimum  for 
lignocellulose  mineralization  in  the  thermally  im- 
pacted stream  was  near  45  C  when  thermal  ef- 
fluents from  a  nuclear  reactor  were  released  to  the 
stream,  and  was  near  35  C  when  the  reactor  was 
not  operating.  Microbial  populations  capable  of 
rapidly  degrading  lignocellulose  at  higher  tempera- 
tures (45-55  C)  developed  between  9  and  27  days 
under  conditions  of  thermal  stress,  indicating  that 
under  favorable  conditions  thermophilic  microor- 
ganisms became  dominant  components  of  the  mi- 
crobiota.  Removal  of  thermal  stress  for  periods  of 
75  days  or  less  resulted  in  a  collapse  of  the  thermo- 
philic degrading  population.  (Author's  abstract) 
W89-05081 


ZOOBENTHIC    DISTRIBUTION     AND     BIO- 
MASS  IN  THE  TURKEY  LAKES, 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario).    Great   Lakes   Lab.    for   Fisheries   and 

Aquatic  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
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FISH  COMMUNITY  STRUCTURE,  BIOMASS, 
AND  PRODUCTION  IN  THE  TURKEY  LAKES 
WATERSHED,  ONTARIO, 

Great    Lakes    Forestry    Research    Centre,    Sault 
Sainte  Marie  (Ontario). 
J.  R.  M.  Kelso. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  115-120,  1988. 
2  fig,  5  tab,  21  ref. 

Descriptors:  *Acid  rain  effects,  *Lake  acidifica- 
tion, *Canada,  *Fish  populations,  *Aquatic  pro- 
ductivity, 'Lake  basins,  *Ecological  effects,  Head- 
waters, Biomass,  Water  depth,  Alkaline  water, 
Phytoplankton,  Assimilative  capacity,  Organic 
carbon,  Comparison  studies,  Streams,  Ontario. 

The  Turkey  Lakes  Watershed  in  Ontario  contains 
four  lakes,  and  the  headwater  lake  (Batchawana 
Lake)  consists  of  two  distinct  basins,  neither  of 
which  supports  a  native,  reproducing  fish  stock. 
Fish  biomass  varied  by  a  factor  of  3.3  among  the 
other  three  lakes  in  the  watershed.  Fish  flesh  pro- 
duction varied  by  a  factor  of  only  1.5  in  the 
system.  Salmonid  and  small  cyprinid  contribution 
to  biomass  and  production  increased  with  progres- 
sion downstream.  Both  fish  biomass  and  produc- 
tion per  unit  surface  area  decreased  with  increasing 
lake  depth.  The  fish  biomass  and  production  in  the 
watershed  was  strongly  influenced  by  depth,  but 
alkalinity  and  phytoplankton  carbon  assimilation 
also  were  related  to  stock  and  production.  Wishart 
Lake,  immediately  below  Batchawana  Lake,  has  a 
fish  stock  with  restricted  recruitment,  and  cyprin- 
ids  make  only  a  limited  contribution  to  the  ob- 
served production.  Although  both  these  conditions 
may  be  symptomatic  of  lake  acidification,  it  is 
unclear  whether  the  situation  in  this  watershed 
results  from  lake  acidification  or  biogeographic 
factors.  (See  W89-05082  thru  W89-05093  and  W89- 
05095  thru  W89-05101)  (Authors  abstract) 
W89-05094 


first  captured  some  4  weeks  and  more  following 
the  major  spring  depressions  in  pH.  Since  spawn- 
ing of  many  resident  species  followed  the  spring 
freshet,  yellow  perch  (Perca  flavescens),  darters, 
and  many  cyprinids  sensitive  to  low  pH  would 
hatch  and  develop  following  the  most  serious 
spring  changes  in  chemistry.  Within  a  lake,  the 
period  of  peak  abundance  occurred  within  a  period 
of  2-9  wk  during  the  3  yr  study  Abundance  of  yoy 
was  not  strongly  linked  to  lake  pH  or  alkalinity. 
Diversity  of  yoy  was  strongly  related  to  lake  pH 
(r  =  0.87)  and  alkalinity  (r  =  0.89).  Monitoring  the 
larval  fish  community  appears  to  provide  a  respon- 
sive, reproducible  measure  of  change  for  some  of 
the  fish  communities  sensitive  to  effects  of  acidic 
deposition  and  can  be  carried  out  with  only  moder- 
ate expenditure  of  time  and  resources.  (See  W89- 
05082  thru  W89-05094  and  W89-05096  thru  W89- 
05101)  (Authors  abstract) 
W89-05095 

RISK  TO  SALMONIDS  OF  WATER  QUALITY 
IN  THE  TURKEY  LAKES  WATERSHED  AS 
DETERMINED  BY  BIOASSAY, 

Lake    Superior    Research    Station,    Sault    Sainte 
Marie  (Ontario). 
W.  Kwain,  and  J.  R.  M.  Kelso. 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  127-135,  1988. 
3  fig,  6  tab,  16  ref. 

Descriptors:  *Acid  rain  effects,  *Bioassay,  •Toxici- 
ty, 'Canada,  *Water  pollution  effects,  *Fish  popu- 
lations, *Lakes,  Watersheds,  Headwaters,  In  situ 
tests,  Trout,  Trace  metals,  Statistical  analysis,  Ions, 
Hydrogen  ion  concentrations,  Ontario. 

Batchawana  Lake,  the  headwater  lake  in  the 
Turkey  Lakes  Watershed,  was  devoid  of  fish.  Al- 
though as  number  of  factors  could  cause  this  fish- 
less  state,  in  situ  studies  were  conducted  to  partial- 
ly address  conditions  related  to  lake  acidification. 
The  spring  pH  depression  did  not  induce  signifi- 
cant, consistent  mortality  to  rainbow  trout  (Salmo 
gairdneri)  or  lake  trout  (Salvelinus  namaycush) 
caged  in  situ.  In  1981,  however,  considerable  mor- 
tality occurred  to  fish  caged  in  Batchawana  Lake 
during  or  immediately  following  the  maximum 
spring  pH  depression.  In  the  remaining  lakes,  mor- 
tality occurred  later  in  the  exposure  period. 
Whole-body  concentrations  of  Na(-I-),  Ca(++), 
and  Mg(++)  in  rainbow  trout  caged  (1980)  in 
three  lakes  were  similar;  however  K(  +  )  appeared 
slightly  higher  (but  not  statistically  different)  in 
fish  held  in  the  headwater  lake.  Static  bioassays 
indicated  that  the  96-hour  pH-LC50  for  brook 
trout  (Salvelinus  fontinalis)  was  3.80-4.09,  consid- 
erably lower  than  the  lowest  pH,  4.66,  observed 
during  spring.  Brook  trout  corralled  in 
Batchawana  Lake  grew  slightly  faster  and  accumu- 
lated more  Pb  and  Hg  than  fish  held  in  a  down- 
stream lake.  Although  pH  and  trace  metal  levels  in 
Batchawana  Lake  may  at  times  be  inhospitable  to 
fish,  other  factors  likely  contributed  to  the  Ashless 
condition  of  this  lake.  (See  W89-05082  thru  W89- 
05095  and  W89-05097  thru  W89-05101)  (Author's 
abstract) 
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YOUNG-OF-THE-YEAR  FISH  COMMUNITY 
IN  NINE  LAKES,  VARYING  IN  PH,  ON  THE 
CANADIAN  SHIELD, 

Great    Lakes    Forestry    Research    Centre,    Sault 
Sainte  Marie  (Ontario). 
J.  R.  M.  Kelso,  and  J.  H.  Lipsit. 
Canadian   Journal  of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  121-126,  1988. 
4  fig,  3  tab,  22  ref. 

Descriptors:  'Acid  rain  effects,  *Water  pollution 
effects,  'Bioindicators,  'Canada,  *Fish  popula- 
tions, 'Sensitivity  analysis,  'Hydrogen  ion  concen- 
tration, 'Lakes,  Spawning,  Species  diversity,  Air 
pollution  effects,  Seasonal  variation.  Aquatic  envi- 
ronments. Comparison  studies,  Alkaline  water,  On- 
tario, Canadian  Slu<  Id 

In  nine  Canadian  Shield  lakes,  seven  with  resident 
fish  populations,  the  young-of-the-year  (yoy)  were 


FOSSIL  MIDGE  ASSOCIATIONS  IN  RELA- 
TION TO  TROPHIC  AND  ACIDIC  STATE  OF 
THE  TURKEY  LAKES, 

Department  of  Fisheries  and  Oceans,  Owen  Sound 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
M.  G.  Johnson,  and  O.  C.  McNeil. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1,  p  136-144,  1988. 
5  fig,  2  tab,  31  ref. 

Descriptors:  *Acid  rain  effects,  'Lake  sediments, 
♦Canada,  'Fossils,  'Water  pollution  effects, 
'Midges,  'Aquatic  productivity,  Sensitivity  analy- 
sis, Trophic  level,  Species  diversity,  Cores,  Species 
composition,  Phosphorus,  Deposition,  Variability, 
Ontario. 

Most  changes  in  profiles  of  relativ  :  abundance  of 
Chironomus,  Sergentia,  Procladius,  Heterotrisso- 
cladius,  Micropsectra,  Tanytarsus,  and  other  taxa 
in  dated  sediment  cores  suggested  a  trend  to  more 
oligotrophy  conditions  at  present  in  four  dimictic 


lakes  (Upper  and  Lower  Batchawana  Lakes.  Little 
I  urkey  Lake  and  Turkey  Lake  in  Ontario),  but  not 
in  the  single  polymictic  lake  in  which  species  com- 
position was  least  variable  temporally  Decreased 
numbers  of  chironomids  and  chaobonds  toward 
the  present  indicated  declining  productivity  in  all 
five  lakes.  Total  phosphorus  concentrations  in  sedi- 
ments declined  through  these  periods  of  inferred 
greater  oligotrophy.  Most  of  these  trends  were 
probably  not  caused  by  anthropogenic  acidifica- 
tion because  they  began  up  to  130  years  B.P.  and 
they  were  sometimes  duplicated  even  deeper  in 
sediment  cores.  Furthermore,  taxa  common  in 
acidified  lakes  elsewhere  did  not  increase  in  these 
lakes.  Recent  acidification  may  have  affected  taxo- 
nomic  composition  and  diversity  of  chironomids  in 
the  headwater  lake,  the  only  lake  which  showed  a 
near-surface  reduction  in  members  of  the  tribe 
Tanytarsini,  and  the  ratio  of  taxa  to  individuals 
Chaoborus  americanus  occurred  at  high  densities 
throughout  the  cores  from  the  upper  two  lakes, 
indicating  that  these  two  lakes  probably  never  had 
fish  communities.  (See  W89-05082  thru  W89-05O96 
and  W89-05096  thru  W89-05101)  (Author's  ab- 
stract) 
W89-05097 


EFFECT  OF  ACID  PRECIPITATION  ON  MI- 
CROBIAL DECOMPOSITION  PROCESSES  IN 
SEDIMENT  FROM  STREAMS  IN  THE 
TURKEY  LAKES  WATERSHED, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 
Biology. 

M.  J.  Jensen,  N.  K.  Kaushik,  P.  T.  S.  Wong,  and  J. 
B.  Robinson. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  Suppl.  1.  p  159-169,  1988. 
7  fig,  3  tab,  36  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Canada,  'Microbial  degradation,  'Sedi- 
ments, 'Streams,  'Simulation  analysis,  Decompos- 
ing organic  matter,  Settleable  solids,  Suspended 
sediments,  Glucose,  Plant  tissues,  Sensitivity  analy- 
sis, Watersheds,  Sulfates,  Nitrates,  Hydrogen  ion 
concentration,  Ontario. 

The  effect  of  simulated  acid  precipitation  (pHs 
between  3.5  and  5.9)  on  the  breakdown  of  organic 
matter  in  streams  was  examined  under  laboratory 
conditions  using  two  different  sediment  types  from 
streams.  Decomposition  processes  were  measured 
using  C14-labelled  glucose,  leaf  leachate,  and 
leached  leaf  material.  The  data  indicated  that  pene- 
tration of  acid  into  settled  sediment  is  small.  There- 
fore, little  effect  of  pH  on  organic  matter  break- 
down could  be  perceived.  During  suspended  con- 
ditions, however,  a  marked  decrease  in  breakdown 
rates  was  noted.  It  appeared  that  under  these  con- 
ditions a  slight  stimulation  in  decomposition  rates 
caused  by  the  sulfate  and  nitrate  present  in  the  acid 
precipitation  occurred.  The  effect  of  pH  on  the 
rate  of  organic  matter  breakdown  depended  on  the 
type  of  substrate  used  in  the  experiment.  Glucose 
decomposition  was  least  inhibited  by  pH,  followed 
by  leaf  leachate,  and  leached  leaf  material  break- 
down was  the  most  inhibited.  Sediment  with 
higher  organic  matter  was  more  sensitive  under 
conditions  of  suspension,  but  less  sensitive  than  the 
sediment  with  less  organic  matter  under  settled 
conditions.  This  appeared  to  be  a  result  of  the 
lower  penetration  of  acid  in  the  settled  organic 
sediment.  (See  W89-05082  thru  W89-05099  and 
W89-05101)  (Author's  abstract) 
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BLOOD  OXYGEN  CAPACITY  DIFFERENCES 
IN  YELLOW  PERCH  (PERCA  FLAVESCENS) 
FROM  NORTHERN  WISCONSIN  LAKES  DIF- 
FERING IN  PH, 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
J.  A.  Nelson,  J.  J.  Magnuson,  and  W.  Chulakasem. 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,   Vol.   45,   No.    10,   p    1699-1704, 
October  1988.  2  fig,  2  tab,  27  ref. 

Descriptors:  'Wisconsin,  'Water  pollution  effects, 
•Acid  rain  effects,  'Fish  diseases,  'Lakes, 
•Oxygen  requirements,  'Acidic  water.  Adaptation. 
Perch,  Hydrogen  ion  concentration. 
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Whether  chronic  exposure  to  environmental  acidi- 
ty reduces  oxygen  loading  in  fish  is  still  uncertain. 
This  question  is  evaluated  by  looking  for  evidence 
of  adaptations  to  hypoxia  in  a  population  of  yellow 
perch  (Perca  flavescens)  isolated  in  a  well-oxygen- 
ated, naturally  acidic  lake.  Perch  were  sampled 
directly  from  this  naturally  acidic  lake  (pH  4.5) 
and  two  circumneutral  lakes,  one  of  which  experi- 
ences low  oxygen.  Fish  were  bled  rapidly  via 
cardiac  puncture.  Hemoglobin,  hematocrit,  and 
erythrocyte  number  were  determined  by  standard 
methods.  Hemoglobin  concentrations  were  highest 
in  perch  from  the  acid  lake  (6.4  grams/deciliter), 
intermediate  in  the  neutral  lake  with  anoxic  zones 
(5.7  grams/deciliter)  and  lowest  in  the  well-oxy- 
genated neutral  lake  (4.8  grams/deciliter).  In- 
creased hemoglobin  per  red  cell  accounted  for  this 
trend.  Slightly  larger  hematocrits  in  acid  lake 
perch  (41.2  versus  36.2)  were  achieved  through 
small  increases  in  red  cell  number  and  volume. 
Evidence  suggests  that  these  results  are  part  of  an 
adaptational  response  different  from  the  hematolo- 
gical responses  of  fish  to  acute  acid  exposure. 
(Author's  abstract) 
W89-05102 


VALIDITY  OF  AN  ECOTOXICOLOGICAL 
TEST  SYSTEM:  SHORT-TERM  AND  LONG- 
TERM  EFFECTS  OF  ARSENATE  ON  MARINE 
PERIPHYTON  COMMUNITIES  IN  LABORA- 
TORY SYSTEMS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-05105 


INDUCED  COMMUNITY  TOLERANCE  IN 
MARINE  PERIPHYTON  ESTABLISHED 
UNDER  ARSENATE  STRESS, 

Goeteborg  Univ.  ^Sweden).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-05106 


LAKES.  7.  SUCCESSION:  SEASONAL  SUCCES- 
SION OF  PHYTOPLANKTON  SIZE  ASSEM- 
BLAGES AND  ITS  ECOLOGICAL  IMPLICA- 
TIONS IN  THE  NORTH  AMERICAN  GREAT 
LAKES, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

M.  Munawar,  I.  F.  Munawar,  and  L.  H. 
McCarthy. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  659-671,  August  1988, 
3  tab,  5  fig,  27  ref. 

Descriptors:  *Acid  rain  effects,  *Water  pollution 
effects,  "Limnology,  *Lakes,  *Phytoplankton, 
•Great  Lakes,  Lake  Superior,  North  Channel, 
Georgian  Bay,  Lake  Ontario,  Cyanophyta,  Chry- 
sophyceae,  Diatomeae,  Cryptophyceae,  Algae, 
Metals,  Nitrogen,  Phosphorus,  Photosynthesis, 
Statistical  analysis,  Toxicity. 

The  overwhelming  dominance  of  nannoplankton  in 
the  phytoplankton  biomass  and  overall  community 
structure  has  been  demonstrated  in  all  of  the  North 
American  Great  Lakes.  Three  oligotrophic  ecosys- 
tems were  studied:  Lake  Superior,  the  North 
Channel  and  Georgian  Bay,  and  a  mesoeutrophic/ 
eutrophic  environment,  Lake  Ontario.  Seasonal 
succession  of  size  assemblages  demonstrated  that 
the  dominance  of  the  minute  organisms  bore  no 
relationship  to  trophic  status.  Although  ultraplank- 
ton  and  other  size  assemblages  were  prevalent  in 
all  the  ecosystems,  their  chlorphyll/biomass  and 
production/biomass  quotients  differed  suggesting 
that  various  nutrient,  contaminant,  and  physical 
variables  characteristic  of  each  lake  may  be  re- 
sponsible for  the  observed  gradient  of  photosyn- 
thetic efficiency.  The  Lake  Superior  case  study 
indicated  that  the  lake  remained  oligotrophic  with 
low  nutrients  but  possessed  the  highest  photosyn- 
thetic efficiency.  Seasonality  of  various  size  frac- 
tions was  related  to  species  and  indicated  that 
species  belonging  to  Cyanophyta  (Cyanobacteria), 
Chrysophyceae,  Diatomeae,  and  Cryptophyceae 
played  a  role  in  lake  dynamics.  Statistical  evalua- 
tion of  the  data  did  not  show  any  significant  corre- 
lation between  biotic  and  abiotic  factors.  Various 


size  fractions,  particularly  ultraplankton,  were 
very  sensitive  to  contaminants  such  as  metal  mix- 
tures, and  the  addition  of  nutrients  did  not  amelio- 
rate the  observed  toxicity.  Light  experiments  with 
surface  and  deep-residing  algae  suggest  that  light 
was  a  limiting  factor  especially  during  long  periods 
of  deep  mixing.  (Author's  abstract) 
W89-05159 


ACIDIC  LAKE  LAKEENJARVI,  EASTERN  FIN- 
LAND: PHYTOPLANKTON  SUCCESSION 
AND  WATER  CHEMISTRY, 

Maj  and  Tor  Nessling  Foundation,  Helsinki  (Fin- 
land). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05163 


LONG-TERM  DYNAMICS  OF  PLANKTON 
COMMUNITIES  IN  LAGO  MAGGIORE  (N. 
ITALY), 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 
For  primary  bibliographic  entry  see  Field  5G. 
W89-05166 


DIURNAL  CHANGES  OF  DIC  AND  DO  BY 
PHYTOPLANKTON  COMMUNITY  DURING 
CONTINUOUS  ACIDIFICATION  IN  EXPERI- 
MENTAL PONDS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Div.  of  Chemistry  and  Physics. 
T.  Kawai,  K.  Miyamoto,  K.  Aoyama,  Y. 
Umezawa,  and  A.  Otsuki. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  764-769.  August  1988, 
6  fig,  1  tab,  9  ref. 

Descriptors:  *Acid  rain  effects,  *Water  pollution 
effects,  *Limnology,  *Acidic  water,  *Hydrogen 
ion  concentration,  *Carbon,  *  Phytoplankton, 
Ponds,  Dissolved  oxygen,  Chlorophyll  a,  Alkalini- 
ty, Water  temperature,  Diurnal  fluctuations,  Ex- 
perimental data. 

The  initial  change  of  water  acidification  is  not  only 
a  decrease  in  pH  but  also  a  decrease  in  alkalinity 
and  dissolved  inorganic  carbon  (DIC)  which  sup- 
ports photosynthetic  carbon  metabolism.  The  dis- 
solved form  of  DIC  also  changes.  The  real  time 
response  of  a  little  controlled  phytoplankton  com- 
munity was  observed  during  the  course  of  artificial 
acidification  of  the  pond  water  with  respect  to 
changes  in  DIC  and  pH.  Measurements  were  car- 
ried out  in  the  outdoor  experimental  ponds  at  the 
Kasumigaura  Water  Research  Station  of  the  Na- 
tional Institute  for  Environmental  Studies  in  Japan. 
The  main  species  in  the  ponds  were:  Chlamydo- 
monas  sp.,  Oocystis  borgei,  Tetraedron  minimum, 
Actinastrum  hantzschii,  and  Coelastrum  reticula- 
tum.  During  the  first  two  days,  DIC  did  not  de- 
crease, even  though  pH  began  decreasing  immedi- 
ately. DIC  decreased  little  by  little.  While  acid  was 
added  into  the  experimental  pond  continuously  at  a 
constant  rate,  pH  fell  and  C02  gas  in  the  water 
was  supersaturated.  Concentration  of  C02  soon 
reached  a  steady  state  which  lasted  until  akalinity 
decreased  to  zero.  Diurnal  fluctuation  of  dissolved 
oxygen  (DO)  was  observed  continuously  through- 
out the  acidification  experiment.  It  is  concluded 
that  DIC  change  is  not  only  a  good  index  of 
photosynthetic  and  respiratory  activity  but  also  an 
important  environmental  factor  during  the  acidifi- 
cation of  water.  (Davis- PTT) 
W89-05169 


INTERNAL  NITROGEN  AND  PHOSPHORUS 
LOADS  IN  LAKE  ROTORUA,  NEW  ZEALAND, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

J.  C.  Rutherford. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  828-831,  August  1988. 

3  fig,  7  ref 

Descriptors:  'Limnology,  *Water  pollution  effects. 
*Water  pollution  sources,  *New  Zealand,  "Eutro- 
phic lakes,  "Municipal  wastewater,  "Pollution 
load,    Lake   Rotorua,    Hypolimnion,    Phosphorus, 


Effects  Of  Pollution— Group  5C 

Nitrogen,    Deoxygenation    rate,    Lake    sediments, 
Stratification. 

Lake  Rotorua  is  a  large,  shallow,  eutrophic  lake 
which  has  important  recreational  and  Maori  cul- 
tural values.  Of  the  catchment,  30%  is  unmodified 
and  70%  is  pastoral  farmland,  exotic  forest,  or 
urban  area.  Treated  sewage  effluent  from  Rotorua 
City  (population  60,000)  is  discharged  into  the 
lake.  There  has  been  a  deterioration  of  lake  water 
qualitv  associated  with  an  increased  sewage  nutri- 
ent load.  Lake  Rotorua  is  polymictic  and  stratifies 
intermittently  during  November  to  March,  typical- 
ly for  3  to  10  days.  During  stratification,  hypolim- 
nion oxygen  depletion  and  nutrient  release  from 
the  sediments  occur.  Using  a  nonsteady  model 
together  with  monthly  monitoring  data,  estimates 
of  internal  phosphorus  and  nitrogen  loads  were 
made  for  the  period  1972  to  1986.  Although  the 
precision  of  these  estimates  is  only  plus  or  minus 
25%,  a  relationship  is  apparent  between  internal 
and  external  nutrient  loads  in  this  lake,  notably  for 
nitrogen.  It  is  suggested  that  this  relationship  re- 
flects an  increase  in  lake  deoxygenation  rate  (also 
related  to  external  load)  which  has  caused  more 
frequent  and/or  longer  periods  of  both  phosphorus 
and  nitrogen  regeneration  from  the  sediments. 
(Davis-PTT) 
W89-05177 


COMPARISON  OF  P,  CA  AND  MG  CONTENTS 
OF  PHYTOPLANKTON  BETWEEN  THE 
HEADS  OF  TWO  RIVER  RESERVOIRS  WITH 
DIFFERENT  PHOSPHORUS  LOADING, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 
H.  Kagawa,  M.  Togashi,  and  Z.  Kawabata. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  1022-1027,  August 
1988.  4  fig,  1  tab,  11  ref. 

Descriptors:  "Limnology,  "Water  pollution  effects, 
"Red  tide,  "Reservoirs,  "Phytoplankton,  "Phos- 
phorus, "Eutrophication,  "Chlorophyll  a,  "Nutri- 
ents, Ishitegawa  Dam,  Japan,  Calcium.  Magnesi- 
um, Nomura  Dam,  Seston. 

At  the  head  of  a  river  reservoir,  the  Ishitegawa 
Dam  Reservoir  in  Japan,  blooms  of  phytoplankton 
such  as  a  freshwater  red  tide  occurred  frequently 
under  a  continuous  feeding  of  phosphorus,  by  the 
inflowing  river  water.  Phosphorus,  calcium,  and 
magnesium  contents  of  phytoplankton  were  com- 
pared between  the  heads  of  two  reservoirs,  the 
Ishitegawa  Dam  and  the  Nomura  Dam  Reservoirs. 
The  water  temperatures  at  the  heads  of  the  two 
reservoirs  were  almost  the  same  and  varied  season- 
ally between  4.1  C  and  30.3  C.  Chlorophyll  a 
concentrations  at  the  heads  also  changed  seasonal- 
ly, high  in  the  summer  and  low  in  the  winter.  In 
the  Ishitegawa  Dam,  significant  negative  correla- 
tions were  found  between  the  chlorophyll  a  con- 
centration and  the  elemental  content  of  seston  in 
common  with  three  elements,  but  in  the  Nomura 
Dam,  no  such  negative  correlations  were  found. 
The  decrease  in  the  magnesium  contents  of  seston 
along  with  the  increase  in  chlorophyll  a  concentra- 
tion in  the  Ishitegawa  Dam  may  be  one  of  the 
results  of  the  changes  in  the  nitrogen  metabolism 
of  phytoplankton  under  phosphorus  limitation,  be- 
cause the  chlorophyll  a  contents  of  seston  became 
lower  than  those  in  the  Nomura  Dam  along  with 
the  increase  in  chlorophyll  a  concentration.  Al- 
though the  flow  rates  of  the  two  inflowing  rivers 
varied  widely,  the  nitrate  -  nitrogen  concentrations 
of  these  waters  were  enough  to  remain  at  fairly 
high  levels  in  the  lake  waters.  The  differences  in 
the  phosphorus  loadings  between  the  two  reser- 
voirs became  wider  than  those  between  the  two 
inflowing  river  waters  because  of  the  low  flow  rate 
of  the  Ishite  River.  These  differences,  however, 
seem  to  have  no  effects  on  the  growth  of  phyto- 
plankton. (Davis-PTT) 
W89-05190 


AGRICULTURAL  DEVELOPMENT  AND  EU- 
TROPHICATION OF  LAKE  MAHINERANGI. 
NEW  ZEALAND, 

Otago  Univ.,   Dunedin  (New    Zealand).   Dept.  of 
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Zoology. 

T.  J.  Malthus,  and  S.  F.  Mitchell. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

1VTLAP,   Vol.   23,  No.   2,  o   1028-1031,   August 

1988.  1  tab,  18ref. 

Descriptors:  "Limnology,  "Water  pollution  effects, 
•Cultivated  lands,  *Eutrophic  lakes,  "Phytoplank- 
ton,  "Agricultural  runoff,  "Phosphorus,  "Fertiliz- 
ers, New  Zealand,  Seaonal  variation,  Daphnia, 
Lake  Mahinerangi,  Reservoirs,  South  Island,  Ni- 
trogen. 

Agriculture  is  considered  to  be  the  greatest  threat 
to  New  Zealand's  inland  water  quality.  Usually, 
only  phosphorus  fertilizers  are  applied;  clovers  are 
sown  to  enhance  soil  nitrogen  fixation.  Rates  of 
phosphorus  fertilizer  application  are  among  the 
heaviest  in  the  world.  Lake  Mahinerangi,  a  soft 
water,  polymictic  hydroelectric  reservoir  in  South 
Island,  has  provided  an  opportunity  to  study  the 
long  term  effects  of  agricultural  development  in 
the  absence  of  other  human  influence  such  as 
sewage  or  industrial  wastes.  Since  the  lake  was 
first  studied  in  1963-65,  the  catchment  basin,  origi- 
nally unmodified  native  grassland,  has  been  pro- 
gressively developed  for  agriculture.  As  land  de- 
velopment has  proceeded,  phytoplankton  produc- 
tivity has  increased.  Some  changes  in  phytoplank- 
ton species  composition  indicate  eutrophication. 
The  only  significant  long  term  change  in  the  crus- 
tacean zooplankton  has  been  an  increase  in  the 
abundance  of  the  largest  species,  Daphnia  carinata. 
The  changes  in  phytoplankton  production  and  spe- 
cies composition,  oxygen  and  dissolved  reactive 
phosphorus  provide  clear  indication  that  Lake  Ma- 
hinerangi has  become  more  eutrophic.  Average 
concentrations  of  total  pigment  have  increased  by 
less  than  50%.  Seasonal  variations  in  chlorophyll  a 
are  related  largely  to  variations  in  large  algae, 
which  have  relatively  little  effect  on  the  transpar- 
ency or  vertical  attenuation  of  light.  Concentra- 
tions of  both  total  nitrogen  and  total  phosphorus  in 
drainage  from  the  catchments  generally  increased 
with  increasing  amounts  of  agricultural  develop- 
ment. The  results  suggest  that  the  impact  of  agri- 
culture on  inorganic  nitrogen  concentrations  is  un- 
likely to  be  any  greater  in  the  lakes  with  metamor- 
phic  substrata  which  typify  much  of  South  Island. 
(Davis-PTT) 
W89-05191 


USE  OF  LONG-TERM  ECOLOGICAL  DATA 
AND  SEQUENTIAL  DECISION  PLANS  IN 
MONITORING  THE  IMPACT  OF  GEOTHER- 
MAL  ENERGY  DEVELOPMENT  ON  BENTHIC 
MACROINVERTEBRATES, 
California  Univ.,  Berkeley.  Div.  of  Entomology 
and  Parasitology. 

V.  H.  Resh,  J.  K.  Jackson,  and  E.  P.  McElravy. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte     Limnologie.     Verhandlungen     IV 
TLAP,  Vol.  23,  No.  2,  p  1142-1146,  August  1988.  1 
fig,  1  tab,  14  ref. 

Descriptors:  "Geothermal  power,  "Geothermal 
energy,  "Thermal  pollution,  "Water  pollution  ef- 
fects, "Environmental  impact  statement,  San  Fran- 
cisco, California,  Caddisflies,  Ecosystems,  Benthos, 
Temperature  effects,  The  Geysers. 

The  largest  geothermal  power  project  in  the  world 
is  located  at  The  Geysers,  approximately  100  km 
north  of  San  Francisco,  California.  The  geother- 
mal power  plants  produce  enough  electricity  for 
1.8  million  California  homes.  Geothermal  effluents 
can  adversely  affect  aquatic  organisms.  From  1976 
to  1983,  the  ecological  effects  of  geothermal 
energy  development  on  stream  biota  were  exam- 
ined at  The  Geysers.  The  monitoring  program 
would  be  conducted  as  follows:  seven  sample  units 
would  be  collected  at  the  site;  sample  units  would 
be  sorted  and  Hydropsyche  spp.  counted  sequen- 
tially; cumulative  density  would  be  plotted  on  the 
sequential  decision  plan  until  either  the  impacted 
or  unimpacted  decision  line  is  cross.  Impact  is 
defined  as  a  25%  or  greater  reduction  of  species 
richness  Predictions  are  made  using  seven  years  of 
benthic  samples  as  baseline  data.  Examination  of 
temporal  change  is  the  approach  used  in  monitor- 
ing programs  that  lack  unimpacted  reference  sites 


for  comparison  with  potentially  impacted  sites 
Successful  use  of  this  approach  requires  separation 
of  natural  variability  from  changes  caused  by  per- 
turbations At  The  Geysers,  there  were  significant 
relationships  between  various  biotic  parameters 
and  annual  precipitation  patterns.  The  use  of  long 
term  data  sets  for  making  predictions  requires  that 
the  dependent  variable  be  associated  with  some 
independent  variable,  or  that  the  system  be  stable 
over  time.  Regulatory  agencies,  industries,  ecologi- 
cal consultants,  and  the  concerned  public  can  be 
involved  in  predetermining  levels  that  must  be 
maintained  during  the  assessment  period.  (Davis- 
PTT) 
W89-05201 


PRIMARY  PRODUCTION  IN  A  SMALL  AGRI- 
CULTURAL STREAM, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

R.  W.  Bachmann,  K.  J.  Kortge,  and  T.  E. 
Robertson. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen  IV 
TLAP,  Vol.  23,  No.  2,  p  1179-1182,  August  1988.  2 
tab,  21  ref. 

Descriptors:  "Solar  radiation,  "Water  pollution  ef- 
fects, "Phosphorus,  "Nitrogen,  "Agricultural  wa- 
tersheds, "Dissolved  oxygen  content,  "Primary 
productivity,  Big  Creek,  Iowa,  Corn,  Soybeans, 
Respiration,  Oxygen  saturation,  Agricultural 
runoff,  Tile  drainage,  Diurnal  distribution. 

The  primary  production  and  community  respira- 
tion in  an  agricultural  stream  was  measured  and 
the  way  this  type  of  stream  fits  into  the  river 
continuum  concept  was  determined.  The  study 
was  conducted  in  June  through  October  in  1982 
and  1983  on  Big  Creek,  a  small  stream  in  Boone 
County,  IO.  The  stream  originates  as  a  combina- 
tion of  groundwater  seepage  and  the  flow  of  drain- 
age tiles  that  provide  subsurface  drainage  from 
surrounding  fields  used  to  grown  corn  and  soy- 
beans. A  total  of  73  diurnal  curves  were  obtained 
in  1982  and  61  in  1983.  Significant  diurnal  vari- 
ations were  found  for  dissolved  oxygen  with  aver- 
age daily  highs  of  121%  of  saturation  and  average 
daily  lows  of  59%  of  saturation.  The  low  values 
were  not  expected  for  a  shallow,  open  stream  with 
no  sources  of  municipal  or  industrial  pollution.  The 
rate  of  gross  primary  production  for  Big  Creek 
was  highly  variable  from  day  to  day.  The  rates  of 
primary  production  and  community  respiration 
were  high  relative  to  other  streams  that  have  been 
studied.  The  high  rate  of  production  is  not  surpris- 
ing in  view  of  the  nutrient  rich  status  of  surface 
waters  in  this  part  of  the  country  and  the  open 
nature  of  this  stream.  No  detectable  changes  in 
dissolved  oxygen  concentration  were  found  in  the 
light  or  dark  bottles  of  stream  water  that  were 
incubated  from  4  to  6  hours  in  the  summer  of  1982. 
The  combination  of  high  nutrient  inputs  from  an 
agricultural  watershed  with  a  scarcity  of  trees  to 
shade  the  water  surface  results  in  a  stream  with  a 
high  rate  of  primary  production.  At  the  same  time 
allochthonous  inputs  of  dissolved  organic  matter 
from  the  watershed  result  in  community  metabo- 
lism that  is  twice  as  large  as  could  be  supported  by 
production  within  the  stream  itself.  (Davis-PTT) 
W89-05205 


TRACE  ELEMENT  CONTENT  IN  DRINKING 
WATER  OF  NASOPHARYNGEAL  CARCINO- 
MA PATIENTS, 

Hunan  Medical  Coll.,  Changsha  (China).  Dept.  of 
Environmental  Medicine. 
X.  Ling-Wei,  L.  Shao-Xian,  J.  Ji-Wen,  Z.  Xiao- 
Juan,  and  L.  Jian. 

Trace  Elements  in  Medicine,  Vol.  5,  No.  3,  p  93- 
96,  3rd  quarter,  1988.  4  tab,  16  ref. 

Descriptors:  "Trace  metals,  "Heavy  metals, 
"Drinking  water,  "Carcinogens,  "Nickel,  "Human 
diseases,  "China,  Morbidity,  Hydrogen  ion  concen- 
tration, Trace  elements. 

Residents  of  the  Xiangxi  region  of  Hunan  province 
in  China  show  a  high  incidence  of  nasopharyngeal 
carcinoma  (NPC).  To  analyze  the  relation  between 
NPC   and   trace   elements,   the  concentrations  of 


seven  trace  elements  in  drinking  water  from  high- 
and  low-incidence  areas  were  studied  (75  samples) 
The  results  showed  that  the  concentrations  of  Ni 
Zn  and  Cd  in  drinking  water  from  the  high-inci- 
dence area  were  significantly  higher  than  those  in 
the  low-incidence  area.  Especially,  the  Ni  level  in 
drinking  water  had  a  significant  positive  correla- 
tion with  NPC  morbidity.  These  observations  are 
consistent  with  earlier  studies.  A  highly  positive 
correlation  between  Ni/pH  value  in  drinking 
water  and  NPC  morbidity  also  was  found.  This 
suggested  that  considering  the  ion  concentration 
alone  was  not  sufficient;  one  should  also  pay  atten- 
tion to  the  pH  of  the  drinking  water  when  studying 
the  relationship  between  NPC  and  trace  elements 
Because  pH  in  the  medium  can  strongly  affect 
trace  element  chemical  characteristics  and  its  meta- 
bolic state  in  living  systems,  the  M/pH  (M  = 
metal  concentration)  ratio  may  be  a  considerably 
important  factor,  worthy  of  further  research  (Au- 
thor's abstract) 
W89-05253 


DISTRIBUTION  OF  THREE  NYMPHAEID 
MACROPHYTES  (NYMPHAEA  ALBA  L., 
NUPHAR  LUTEA  (L.)  SM.  AND  NYMPHOIDES 
PELTATA  (GMEL.)  O.  KUNTZE)  IN  RELA- 
TION TO  ALKALINITY  AND  UPTAKE  OF  IN- 
ORGANIC CARBON, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology. 

A.  J.  M.  Smits,  M.  J.  G.  De  Lyon,  G.  Van  der 
Velde,  P.  L.  M.  Steentjes,  and  J.  G.  M.  Roelofs. 
Aquatic  Botany  AQBODS,  Vol.  32,  No.  1-2,  p  45- 
62,  October   1988.  4  fig,  4  tab,  49  ref,  append. 

Descriptors:  "Acid  rain,  "Distribution  patterns, 
"Macrophytes,  "The  Netherlands,  "Aquatic  plants. 
Plant  populations,  Alkalinity,  Metabolism,  Carbon, 
Statistical  analysis,  Data  collections,  Bicarbonates. 

The  increase  in  acid  precipitation  has  led  to  acidifi- 
cation of  a  great  number  of  poorly-buffered  waters 
in  The  Netherlands.  Nymphaea  alba  and  Nuphar 
lutea  are  still  present  in  these  acidified  waters.  The 
production  of  floating  leaves  and  the  successful 
vegetative  propagation  of  nymphalids  may  explain 
the  survival  of  these  macrophytes  in  acid  waters. 
(Vernooy-PTT) 
W89-05256 


ISOETID-ZOOBENTHOS  ASSOCIATIONS  IN 
ACID-SENSITTVE  LAKES  IN  ONTARIO, 
CANADA, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

R.  L.  France,  and  P.  M.  Stokes. 

Aquatic  Botany  AQBODS,  Vol.  32,  No.  1-2,  p  99- 

1 14,  October  1988.  4  fig,  4  tab,  61  ref. 

Descriptors:  "Macrophytes,  "Epiphytes,  "Inverte- 
brates, "Benthos,  "Oligotrophic  lakes,  "Acidic 
water,  "Acid  rain  effects,  "Water  pollution  effects, 
Littoral  zone,  Canada,  Population  density,  Amphi- 
pods,  Aquatic  productivity. 

The  macrophyte  and  associated  epiphytic  inverte- 
brate community  were  quantitatively  sampled 
within  the  littoral  zones  of  28  oligotrophic  lakes  in 
south-central  Ontario.  Densities  for  7  of  10  benthic 
taxa  were  significantly  greater  within  Eriocaulon 
septangulare  With,  dominated  mats  compared  with 
clusters  of  Lobelia  dortmanna  L.  overlying  sand 
beach.  The  microdistribution  and  abundance  of 
amphipods  was  dependent  on,  and  significantly 
correlated  with,  isoetid  biomass.  The  depth  distri- 
bution of  littoral  invertebrates  was  also  closely 
associated  with  the  attenuation  of  macrophyte  bio- 
mass. Estimates  of  mean  annual  biomass  ranged 
from  91.5  to  475.3  g  dry  wt/sq  m  for  Eriocaulon, 
and  from  44.9  to  192.1  g  dry  wt/sq  m  for  Lobelia. 
Biomass  showed  no  trend  in  relation  to  lake  pH 
within  the  range  5.6-6.7,  nor  to  total  phosphorus  in 
water  from  5  to  14  mg/cu  m.  The  previously- 
documented  decrease  in  abundance  of  several  litto- 
ral zoobenthic  species  in  conjunction  with  lowered 
pH  in  Haliburton-Muskoka,  Ontario  lakes,  seems 
explainable  by  direct  H(  +  )  toxicity  in  support  of 
laboratory  work,  rather  than  through  any  second- 
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ary  effect  ascribed  to  disappearance  of  habitable 

substrate.  (Author's  abstract) 

W89-05257 


EFFECT  OF  SEWAGE  TREATMENT  PLANT 
EFFLUENTS  ON  THE  DISTRIBUTION  OF 
AQUATIC  HYPHOMYCETES  IN  THE  RIVER 
ERMS,  SCHWABISCHE  ALB,  F.R.G., 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

K.  Suberkropp,  A.  Michelis,  H.-J.  Lorch,  and  J.  C. 

G.  Ottow. 

Aquatic  Botany   AQBODS,  Vol.   32,  No.   1-2,  p 

141-153,  October  1988.  5  fig,  2  tab,  23  ref. 

Descriptors:  *Water  pollution  effects,  "Bioindica- 
tors,  *Wastewater  pollution,  *Aquatic  fungi, 
♦Stream  pollution,  *Fungi,  *Effluents,  Spatial  dis- 
tribution, Population  exposure,  Water  pollution  ef- 
fects, Species  composition,  West  Germany,  Erms 
River,  Biochemical  oxygen  demand,  Phosphates, 
Organic  matter,  Bacteria,  Coliforms,  Ammonia. 

The  objective  of  this  study  was  to  examine  the 
effect  of  sewage  treatment  plant  effluents  on  the 
occurrence  and  distribution  of  aquatic  hyphomy- 
cetes  in  the  River  Erms,  a  hardwater  stream  that 
originates  in  the  Schwabische  Alb  (F.R.G.).  Phy- 
sico-chemical and  bacteriological  analyses  of  the 
water  were  performed  at  five  sites  along  the 
stream  to  assess  the  degree  of  pollution.  The  com- 
munity structure  of  aquatic  hyphomycetes  were 
examined  up-  and  downstream  from  the  input  of  a 
large  sewage  treatment  plant  by  determining:  1) 
the  total  concentrations  and  species  composition  of 
spores  filtered  from  the  water;  2)  the  species  com- 
position of  fungi  on  alder  (Alnus  glutinosa  L.) 
leaves  randomly  collected  from  the  stream;  3)  the 
species  composition  of  the  fungi  colonizing  alder 
and  oak  (Quercus  robur  L.)  leaf  baits  that  were 
placed  in  the  stream  for  1-4  weeks.  Total  numbers 
and  species  composition  of  spores  in  the  water 
were  similar  at  sites  immediately  above  and  below 
the  sewage  plant  inputs.  The  communities  of  fungi 
found  on  leaves  colonized  downstream  from  the 
sewage  effluents  were  similar  to  those  colonizing 
leaves  at  the  site  immediately  upstream  from  the 
input,  even  though  the  downstream  site  exhibited 
considerably  more  pollution  (judged  from  the 
higher  concentrations  of  total  organic  matter,  bio- 
chemical oxygen  demand,  phosphate,  ammonia, 
total  bacteria  and  coliforms).  In  the  Erms,  the 
community  structure  of  aquatic  hyphomycetes  was 
not  affected  by  effluents  from  the  sewage  treat- 
ment plant  indicating  that  these  fungi  are,  in  all 
likelihood,  inappropriate  bioindicators  of  this  type 
of  pollution.  (Author's  abstract) 
W89-05259 


GROWTH  OF  PERCH,  PERCA  FLUVIATILIS 
L.,  IN  RECENTLY  ACIDIFIED  LAKES  OF 
SOUTHERN  FINLAND  -  A  COMPARISON 
WITH  UNAFFECTED  WATERS, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

M.  Rask,  and  J.  Raitaniemi. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  112, 
No.  3,  p  387-397,  May  1988.  4  fig,  4  tab,  54  ref. 

Descriptors:  *Acid  rain  effects,  *Growth  kinetics, 
•Perch,  *Acidic  water,  *Lakes,  *Fish  populations, 
'Water  pollution  effects,  *Fish  physiology,  Popu- 
lation exposure,  Comparison  studies,  Aquatic  ani- 
mals, Food  chains,  Biological  properties. 

Growth  rates  of  perch  in  four  recently  acidified 
lakes  were  high,  with  mean  lengths  of  the  4+  age 
group  being  >  20  cm.  These  growth  rates  were 
better  than  those  from  non-acidified  waters  of  both 
favorable  and  unfavorable  conditions  for  perch 
growth.  Differences  between  acidified  and  unaf- 
fected waters  were  most  striking  in  the  fish's  early 
years.  It  is  proposed  that  increased  growth  rates 
were  due  to  the  decreased  competition  for  food 
among  fish  in  acidified  waters,  which  resulted  from 
reduced  perch  populations.  (Author's  abstract) 


CADMIUM  TOXICITY  TO  GONADS  IN  A 
FRESHWATER  FISH,  LABEO  BATA  (HAMIL- 
TON), 


Central  Inst,  of  Freshwater  Aquaculture,  Bhuban- 

eswar  (India). 

R.  C.  Das. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol     112 

No.  3,  p  467-474,  May  1988.  4  fig,  2  tab,  30  ref 

Descriptors:  *Sublethal  effects,  "Toxicity,  *Water 
pollution  effects,  *Fish  populations,  Population  ex- 
posure, Dose-response  relationships,  *Cadmium, 
Fish   physiology.   Mortality,   Morbidity,   Fertility. 

The  nature  of  sublethal  effects  of  cadmium  on 
reproduction  of  an  important  Indian  freshwater 
food  fish  Labeo  bata  is  reported.  The  animals  were 
exposed  to  an  environment  containing  various  con- 
centrations of  cadmium  chloride  before  the  onset 
of  breeding  season.  Fish  of  both  sexes  underwent  a 
significant  reduction  of  gonosomatic  index  at  cad- 
mium concentrations  of  4  -  10  mg/L.  The  testes  of 
the  treated  fish  were  in  a  state  of  disruption  and 
the  germinal  epithelia  were  mostly  ruptured.  Dele- 
terious changes  were  recorded  in  the  postmeiotic 
germ  cells.  In  the  ovary,  the  follicular  develop- 
ments were  mostly  arrested  in  oocyte-I  and  II 
stages  and  ovarian  atresia  and  crumpling  of  larger 
oocytes  were  evident.  Higher  concentrations  of 
cadmium  salt,  beyond  10  mg/L,  were  fatal  to  the 
fish  life.  The  acute  toxicity  range  of  cadmium  in 
this  fish  was  observed  to  be  2.8-10.5  mg/L.  Gonad- 
al development  is  not  much  affected  at  lower  con- 
centrations of  cadmium.  (Author's  abstract) 
W89-05287 


JOINT  EFFECTS  OF  FOUR  POLLUTANTS 
(COPPER,  CHROMIUM,  OIL,  OIL  DISPERS- 
ANT)  ON  THE  RESPIRATION  OF  ARTEMIA, 

Athens    Univ.    (Greece).    Zoological    Lab.    and 

Museum. 

G.  Verriopoulos,  E.  Milliou,  and  M.  Moraitou- 

Apostolopoulou. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    112, 

No.  3,  p  475-480,  May   1988.   1   fig,   1   tab,  9  ref. 

Descriptors:  *  Water  pollution  effects,  *  Population 
exposure,  "Toxicity,  "Copper,  "Chromium,  "Oil, 
"Dispersants,  "Artemia,  Shrimp,  Dose-response  re- 
lationships, Morbidity,  Respiration,  Sublethal  ef- 
fects, Aquatic  populations. 

The  effects  of  four  toxicants  (Cu  in  the  form  of 
CuS04-(5)H20;  Cr  in  the  form  of  Na2Cr04;  an 
oil:  Tunesian  crude  oil  zarzaitine  type  and  an  oil 
dispersant:  Finasol  OSR2)  and  their  combinations 
(all  mixtures  of  two,  three  and  four  toxicants)  on 
the  respiration  of  Artemia  was  studied.  The  toxi- 
cant concentration  tested  was  in  all  cases  the  LC50 
48  hr  (concentration  of  a  toxicant  that  kills  50%  of 
the  test  organism  after  48  hr  of  exposure).  All 
toxicant  solutions  caused  an  important  and  statisti- 
cally significant  increase  on  the  respiration  rate  of 
the  exposed  animals.  Furthermore,  the  exposure  of 
Artemia  to  all  types  of  mixtures  of  toxicants  caused 
higher  respiratory  intensities  than  the  exposure  to 
the  individual  toxicants,  although  all  toxic  solu- 
tions tested  are  equitoxic  as  far  as  the  survival  of 
Artemia  is  concerned  (the  LC50  48  hr  values).  A 
linear  relationship  between  the  respiratory  intensi- 
ties of  Artemia  resulting  from  exposure  to  the  toxic 
mixtures,  and  the  additive  indices  of  these  mixtures 
(calculated  in  a  previous  paper  from  the  effects  of 
these  mixtures  on  the  survival  of  Artemia)  was 
noticed.  From  this  data,  it  becomes  obvious  that 
the  interaction  of  pollutants,  when  they  are  acting 
jointly,  depends  also  on  the  effect  considered.  (Au- 
thor's abstract) 
W89-05288 


IMPACT  OF  NUTRIENT  INPUT  FROM  THE 
RIVER  SEINE  ON  PHYTOPLANKTON  POPU- 
LATIONS IN  A  SAND-PIT  LAKE  (BIGNAN, 
NW  FRANCE), 

Ecole  Normale  Superieure,  Paris  (France).  Lab. 
d'Ecologie. 

J.  Gamier,  and  B.  Montesanto. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    112, 
No.  4,  p  517-531,  June  1988.  4  fig,  2  tab,  43  ref. 

Descriptors:  "Sandpits,  "Rivers,  "Eutrophication, 
"France,  "Phytoplankton,  "Population  dynamics, 
"Cycling  nutrients,  Biomass,  Primary  productivity, 
Seasonal  variation,  Seine  River,  Diatoms,  Dinofla- 


Effects  Of  Pollution— Group  5C 

gellates,  Eutrophic  lakes,  Nutrients,  Eutrophica- 
tion, Stratification,  Phosphorus,  Groundwater. 

Phytoplankton  periodicity,  biomass,  primary  pro- 
duction and  environmental  factors  have  been  in- 
vestigated in  a  shallow  eutrophic  sand-pit  lake 
over  two  field  seasons  (1982-1983).  Phytoplankton 
communities  consisted  mainly  of  small  sized  Chlor- 
ococcalean  algae,  but  Cyanophycae  formed  unde- 
sirable blooms  in  summer  or  late  summer.  A  typi- 
cal progression  from  small,  fast-growing  species  to 
large  Dinoflagellates  or  diatoms,  frequently  ob- 
served in  eutrophic  stratified  lakes,  did  not  occur 
because  of  permanent  nutrient  replenishment,  char- 
acteristic of  shallow  waters.  High  algal  standing 
crop  and  primary  production  as  well  as  the  appear- 
ance of  cyanophycae  was  related  to  important 
phosphorus  inputs  from  the  river  Seine  and  to 
internal  loading  that  accelerated  eutrophication 
processes  in  shallow  water  bodies.  Cyanophyceae 
decline  appeared  to  be  controlled  by  breakdown  of 
stratification  caused  by  wind.  (Author's  abstract) 
W89-05291 


CHRONIC       ARSENIC 
DRINKING   TUBEWELL 
WEST  BENGAL, 

All-India  Inst,  of  Hygiene  and  Public  Health,  Cal 

cutta. 

D.  N.  Guha  Mazumder,  A. 

Ghose,  J.  D.  Gupta,  and  D 

Bulletin     of    the     World 

BWHOA6,  Vol.  66,  No.  4, 

tab,  21  ref. 


TOXICITY       FROM 
WATER   IN   RURAL 


K.  Chakraborty,  A. 
P.  Chakraborty. 
Health     Organization 
p  499-506,  1988.  3  fig,  3 


Descriptors:  "Well  water,  "Arsenic,  "Toxicity, 
"Water  pollution  effects,  "Drinking  water, 
"Human  pathology,  "India,  Epidemiology,  Potable 
water,  Human  diseases,  Liver,  Water  pollution, 
Population  exposure,  Public  health. 

Hepatic  damage  caused  by  chronic  exposure  to 
arsenic  has  been  frequently  described.  The  cases  of 
13  patients  from  West  Bengal,  India,  who  con- 
sumed large  amounts  of  drinking  water,  are  report- 
ed. An  epidemiological  investigation  of  the  study 
area  showed  evidence  of  chronic  arsenical  derma- 
tosis and  hepatomegaly  in  62  (92.5%)  of  67  mem- 
bers of  families  who  drank  contaminated  water 
(arsenic  level,  0.2-2  mg/1).  In  contrast,  only  six 
(6.25%)  of  96  persons  from  the  same  area  who 
drank  safe  water  (arsenic  level,  <  0.05  mg/1)  had 
non-specific  hepatomegaly,  while  none  had  skin 
lesions.  Hepatomegaly  occurred  in  all  the  13  pa- 
tients who  were  studied  in  detail,  although  five  had 
splenomegaly.  Biopsy  of  samples  of  liver  from 
these  patients  revealed  various  degrees  of  fibrosis 
and  expansion  of  the  portal  zone  that  resembled 
non-cirrhotic  portal  fibrosis.  (Author's  abstract) 
W 89-053 10 


IMPACT  OF  TWO  APPLICATIONS  OF  ATRA- 
ZINE  ON  THE  PLANKTON  COMMUNITIES 
OF  IN  SITE  ENCLOSURES, 

National    Museum   of  Natural    Sciences,    Ottawa 

(Ontario).  Botany  Div. 

P.  B.  Hamilton,  G.  S.  Jackson,  N.  K.  Kaushik,  K. 

R.  Solomon,  and  G.  L.  Stephenson. 

Aquatic  Toxicology  AQTODQ,  Vol.  13,  No.  2,  p 

123-139,  October  1988.  6  fig,  4  tab,  29  ref. 

Descriptors:  "Atrazine,  "Pesticides,  "Water  pollu- 
tion effects,  "Phytoplankton,  "Herbicides,  "Mor- 
tality, Population  dynamics,  Algal  growth,  Herbi- 
cides, Population  exposure,  Organic  compounds, 
Lethal  limit,  Aquatic  populations,  Lake  St. 
George,  Crustaceans. 

Atrazine  (2-chloro-4-ethylamino-6-isopropylamino- 
s-triazine)  was  applied  to  aquatic  enclosures  in 
Lake  St.  George,  Canada  (43  degrees,  57  min,  25 
sec  N,  79  degrees,  26  min,  30  sec  W)  on  June  1, 
1983  with  a  second  application  35  days  later.  A 
nominal  concentration  of  0.1  mg/L  was  used 
during  each  application.  Compared  to  single  atra- 
zine applications,  this  multiple  treatment  was  char- 
acterized by  a  more  gradual  killing  of  the  phyto- 
plankton, a  longer  period  of  recovery  for  the  green 
algal  community,  and  a  distinct  shift  in  the  taxo- 
nomic  composition  of  the  affected  communities. 
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Group  5C— Effects  Of  Pollution 

Thirteen  days  after  the  first  application  significant 
declines  in  the  populations  of  Elakatolhrix  gelatin- 
osa,  Sphairocystis  schoeteri,  Tetraedron  minimum, 
Oocystis  lacustris,  and  Gymnodinium  spp.  were 
observed.  Low  numbers  persisted  after  the  second 
application  and  remained  lower  for  114  days.  Pop- 
ulations of  Rhodomonas  minuta  increased  signifi- 
cantly on  day  13,  whereas  those  of  Cryptomonas 
erosa  were  not  influenced  by  the  herbicide.  On 
average,  there  was  a  reduction  from  22  to  16 
prominent  phytoplankton  taxa  after  atrazine  expo- 
sure. The  similarity  between  phytoplankton  com- 
munities in  control  and  atrazine-exposed  enclo- 
sures, as  measured  by  the  Morisita  coefficient  of 
association,  was  distinctly  altered  after  the  second 
atrazine  application.  This  dissimilarity  persisted  for 
77  days.  In  the  spring  of  1984,  323  days  after  the 
first  atrazine  application,  the  control  and  atrazine 
exposed  enclosures  had  returned  to  similar  phyto- 
plankton assemblages.  The  rotifer  community  was 
not  significantly  affected.  Two  crustaceans,  Bos- 
mina  longirostris,  and  Diaptomus  oregonensis,  had 
significant  short  term  reductions  in  numbers  after 
the  second  application.  These  reductions  were  not 
observed  after  the  first  atrazine  applications  and  it 
is  suggested  that  their  decline  is  a  secondary  effect 
caused  by  changes  in  other  populations  within  the 
community.  (Author's  abstract) 
W89-05314 


The  digestive  gland  of  Cryptochiton  stelleri  was 
shown  to  contain  cytochrome  F-450, 
ben/o(a)pyrcnc  hydroxylase  (BPH),  and  NAPHH 
cylochrome  P-450  reductase.  Glutathione  S-trans- 
ferase,  UDP  glucuronosyltransferase,  and  UDP- 
glucosyltransferase  activities  also  were  observed. 
After  treating  chitons  three  weeks  with  a  cytoch- 
rome P-450  inducer,  beta-naphthoflavone  (BNF),  a 
significant  (P  <  0.05)  increase  in  BPH  was  found 
in  treated  animals.  The  major  metabolites  extracted 
after  incubation  of  BP  with  chiton  digestive  gland 
microsomes  were  quinones.  However,  a  quantita- 
tive difference  in  quinone  production  was  seen 
between  controls  (72.7%)  and  BNF-treated  ani- 
mals (429%).  Neither  ethoxycoumarin-O-deethy- 
lase  (ECOD)  or  ethoxyresorufin-O-deethylase 
(EROD)  was  detected  in  controls  or  BNF-treated 
animals.  (Author's  abstract) 
W89-05317 


was   in   the  order  of  OH(->    >  >X-). 

■■))  ^  glutathione  >  pyrrolidine  ^  S203(2-J, 
which  appeared  to  follow  in  order  of  decreasing 
nucleophile  basicity  Both  the  carbonyl  group  and 
organically  bound  chlorine  contents  of  the  effluent 
decreased  upon  addition  of  nucleophiles.  In  all 
cases,  carbonyl  loss  appeared  to  be  the  more  im- 
portant factor  in  controlling  mutagenicity  reduc- 
tion. The  conclusion  is  drawn  that  deactivation  of 
kraft  chlormation  effluent,  and  possibly  the  chlor- 
mation  products  of  other  types  of  naturally  occur- 
ring organic  material  (e.g.,  humic  acid),  may  be 
achieved  by  treatment  with  any  appropriate  nu- 
cleophile. Effective  nucleophiles  can  include  sub- 
stances such  as  glutathione,  which  is  endogenous 
to  all  mammals,  and  as  such  may  represent  the 
biochemical  basis  for  a  detoxication  mechanism 
(Author's  abstract) 
W89-05332 


LEUCOCYTES  AND  LEUCOPOIETIC  CAPAC- 
ITY IN  GOLDFISH,  CARASSIUS  AURATUS, 
EXPOSED  TO  SUBLETHAL  LEVELS  OF  CAD- 
MIUM, 

Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 
Biological  Sciences. 
A.  Murad,  and  A.  H.  Houston. 
Aquatic  Toxicology  AQTODQ,  Vol.  13,  No.  2,  p 
141-154,  October  1988.  1  fig,  3  tab,  22  ref.  Natural 
Sciences  and  Engineering  Research  Council  Indi- 
vidual Operating  Grant  A6972. 

Descriptors:  *Water  pollution  effects,  "Toxicity, 
♦Heavy  metals,  "Cadmium,  'Sublethal  effects, 
♦Goldfish,  Fish  physiology.  Blood,  Biochemistry, 
Biological  properties,  Lethal  limit,  Population  ex- 
posure. 

By  comparison  with  animals  in  essentially  cadmi- 
um-free water  (<  2  micrograms  Cd(2  +  )/L)  gold- 
fish exposed  for  3  wk  to  90,  270  and  445  micro- 
grams Cd(2  +  )/L  (5,  15,  and  25%  240-h  LC50) 
exhibited  significant  reductions  in  total  leucocyte 
counts.  These  were  the  result  of  decreases  in  lym- 
phocyte and  thrombocyte  numbers.  Mitogenic  re- 
sponse to  administered  phytohemagglutinin  (PHA) 
as  well  as  sharp  decreases  in  blast  cell  numbers 
suggested  that  lympho-  and  thrombopenia  reflect, 
in  part  at  least,  decreased  proliferative  capacity. 
By  contrast,  neutrophil,  eosinophil  and  basophil 
numbers  increased  in  cadmium-intoxicated  fish. 
Cadmium  apparently  reduced  PHA-related 
changes  in  granulocyte  abundances.  (Author's  ab- 
stract) 
W89-05315 

IMMUNOHISTOCHEMICAL  DETECTION  OF 
CCL4-INDUCED  MITOSIS-RELATED  DNA 
SYNTHESIS  IN  LIVERS  OF  TROUT  AND  RAT, 

West    Virginia    Univ.    Medical    Center,    Morgan- 
town.  Dept.  of  Pharmacology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-05316 


CYTOCHROME  P-450  AND  PHASE  II  ACTIVI- 
TIES IN  THE  GUMBOOT  CHITON  CRYPTO- 
CHITON STELLERI, 

Oregon  State  Univ.,  Corvalhs.  Dept.  of  Agricul- 
tural Chemistry. 
D.  Schlenk,  and  D.  R.  Buhler. 

Aquatic  Toxicology  AQTODQ,  Vol.  13,  No.  2,  p 
If)7-1H2,  October  1988.  5  tab,  48  ref.  National 
Institutes  of  Environmental  Health  Sciences 
Grants  ES00210,  ESO3850,  and  ES07060. 

Descriptors:  "Aromatic  compounds,  "Water  pollu- 
tion effects,  "Population  exposure,  "Chiton,  "En- 
zymes, Organic  compounds,  Biochemistry,  Metab- 
olism, Carcinogens 


DRINKING  WATER  SOURCE,  DIARRHEAL 
MORBIDITY,  AND  CHILD  GROWTH  IN  VIL- 
LAGES WITH  BOTH  TRADITIONAL  AND  IM- 
PROVED WATER  SUPPLIES  IN  RURAL  LE- 
SOTHO, SOUTHERN  AFRICA, 
Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
International  Health. 

S.  A.  Esrey,  J.  Habicht,  M.  C.  Latham,  D.  G 
Sisler,  and  G.  Casella. 

American  Journal  of  Public  Health  AJHEAA,  vol. 
78  No  11  p  1451-1455,  November  1988.  7  tab,  14 
ref.  USAID  Grant  632-0088-5-00-4012-00,  Cornell 
Univ.  Surveillance  Program  Cooperative  Agree- 
ment. AID  DSAN  CA-0240. 

Descriptors:  "Water  treatment,  "South  Africa, 
"Drinking  water,  "Water  pollution,  "Water  pollu- 
tion effects,  "Public  health,  "Human  diseases, 
"Human  pathology,  "Africa,  Water  supply,  Mor- 
bidity, Data  collections,  Water  use,  Population  ex- 
posure. 

The  growth  and  morbidity  rates  of  young  children 
in  relation  to  exclusive  and  non-exclusive  use  of 
improved  water  supplies  in  rural  Lesotho,  southern 
Africa  are  examined.  Data  were  collected  for  247 
children  60  months  of  age  and  under  between  July 
1984  and  February  1985  in  10  villages  that  had  an 
improved  water  supply  at  least  one  year  prior  to 
investigation.  Children  whose  families  relied  exclu- 
sively on  the  new  water  supply  for  their  drinking 
and  cooking  needs  grew  0.438  cm  and  235  g  more 
in  six  months  than  children  whose  families  supple- 
mented the  new  water  supply  with  the  use  of 
contaminated  traditional  water  for  drinking  and 
cooking.  The  difference  in  growth  was  greater 
among  children  over  12  months  of  age  at  the  start 
of  the  evaluation  than  among  infants.  This  may  be 
explained  partly  by  lower  rates  for  Giardia  lamblia, 
the  most  commonly  identified  pathogen  in  stools  in 
older  children.  Among  infants,  similar  rates  of 
Campylobacter,  the  most  commonly  isolated 
pathogen  among  infants,  may  have  prevented 
larger  differences.  Results  suggest  that  improved 
drinking  water  supplies  can  benefit  preschool  chil- 
dren's health  after  infancy,  but  only  if  they  are 
functioning  and  utilized  exclusively  for  drinking 
and  cooking  purposes.  (Author's  abstract) 
W89-05320 


EFFECT  OF  VARIOUS  NUCLEOPHILES  ON 
THE  MUTAGENICITY  OF  SOFTWOOD 
CRAFT  CHLORINATION  EFFLUENT, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Forest 

Products. 

S  Tachibana,  J.  Santodonato,  and  C.  W.  Dence. 

Chemosphere  CMSHAF,  Vol.  17,  No.  7,  p  1343- 

1354,  1988.  8  fig,  1  tab,  24  ref. 

Descriptors:  "Detoxification,  "Kraft  mill  wastes, 
"Pulp  wastes,  "Water  pollution  effects,  "Toxicity, 
"Mutagenic  effects,  "Chemical  properties,  "Chlor- 
ination,  "Chemical  reactions,  Biochemical  proper- 
ties, Nucleophiles,  Organic  compounds,  Glutathi- 
one. 

The  mutagenicity  of  softwood  kraft  chlorination 
effluent  in  the  Ames  Salmonella  assay  was  meas- 
ured in  the  presence  of  various  added  nucleophiles. 
The  relative  effectiveness  of  the  applied  nucleo- 
philes in  reducing  the  mutagenicity  of  the  effluent 


EFFECTS  OF  LOW  PH  ALONE  AND  COM- 
BINED WITH  COPPER  SULPHATE  ON 
BLOOD  PARAMETERS  OF  RAINBOW 
TROUT, 

Bristol  Univ.  (England).  Research  Unit  for  Com- 
parative Animal  Respiration. 
G.  M.  Hughes,  and  J.  Nemcsok. 
Environmental  Pollution  ENPOEK,  Vol.  55,  No. 
2,  p  89-95,  1988.  2  fig,  2  tab,  14  ref. 

Descriptors:  "Acid  rain  effects,  "Acidity,  "Copper 
sulfate,  "Toxicity,  "Trout,  "Water  pollution  ef- 
fects, Blood,  Fish,  Tissue  analysis,  Sulfuric  acid, 
Enzymes,  Fish  physiology,  Analysis  of  variance. 

The  extent  to  which  the  toxic  effects  of  low  (0.2 
ppm)  copper  concentrations  are  potentiated  when 
combined  with  acid  treatment  and  vice  versa  were 
studied  in  rainbow  trout.  Exposure  to  a  combina- 
tion of  sulfuric  acid  at  pH  6.5  and  copper  sulfate 
was  found  to  have  a  much  greater  effect  than 
treatment  with  the  same  concentration  of  either 
solution  alone.  This  effect  was  observed  for  most 
of  the  variables  examined,  but  was  particularly 
clear  for  alanine  aminotransferase.  Acidification 
alone  did  not  cause  any  changes  in  biochemical 
variables  during  the  24-hour  treatment  except  for 
blood  glucose  level,  reflecting  stress.  However, 
acidification  significantly  potentiated  the  toxicity 
of  copper  sulfate,  causing  serious  disturbance  in 
physiological  and  biochemical  processes,  including 
acetylcholinesterase  inhibition.  The  resulting  inhi- 
bition of  heart  function  has  harmful  influences  on 
oxygen  uptake  and  carbon  release,  and  may 
produce  anoxia  at  the  tissue  level.  It  is  suggested 
that,  in  the  presence  of  acid,  the  particular  ionic 
status  of  copper  is  changed,  rendering  it,  under  the 
conditions  of  this  experiment,  more  toxic.  (Doria- 
PTT) 
W89-05350 

EFFECT  OF  SAFE  CONCENTRATIONS  OF 
SOME  PESTICIDES  ON  THYROID  IN  THE 
FRESHWATER  MURREL,  CHANNA  PUNCTA- 
TUS:  A  HISTOPATHOLOGICAL  STUDY, 

Punjab     Agricultural     Univ.,     Ludhiana    (India) 

Dept.  of  Zoology. 

P.  K.  Saxena,  and  K.  Mani. 

Environmental  Pollution  ENPOEK,  Vol.  55,  No. 

2,  p  97-105,  1988.  6  fig,  1  tab,  16  ref. 

Descriptors:  "Pesticide  toxicity,  "Fish,  "Tissue 
analysis,  "Insecticides,  "Water  pollution  effects. 
•Pesticides.  "Toxicity,  Pathology,  Organophos- 
phorus  pesticides.  Carbamate  pesticides.  Organic 
pesticides,  Blood. 

The  effect  of  safe  application  rate  (SAR)  concen- 
trations of  the  insecticides  fenitrothion  50%  EC 
(an  organophosphate)  and  carbofuran  3%  G  (a 
carbamate)  on  histopathological  changes  in  the 
thyroid  gland  of  the  freshwater  murrel  (Channa 
punctatus)  were  studied  during  chronic  exposure 
for  120  days  (mid- April  to  mid- August).  The  stud- 
ies reveal  significant  declines  in  the  diameters  of 
the  follicle  and  the  colloid  of  the  thyroid,  but  a 
significant  increase  in  the  height  of  the  epithelium, 
following  exposure  to  both  fenitrothion  or  carbo- 
furan. In  the  fenitrothion  treatment,  invasion  by 
blood  corpuscles  into  the  follicular  lumen,  follow- 
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ing  breakdown  of  the  epithelium,  was  also  ob- 
served. The  degeneration  of  the  epithelium  and  the 
loss  of  colloid  in  the  follicles  suggest  that  the 
fenitrolhion  treatment  is  more  severe  than  the  car- 
bofuran  treatment.  (Author's  abstract) 
W89-05351 


EGG  MASS  AND  SHELL  THICKNESS  IN  DIP- 
PERS CINCLUS  CINCLUS  IN  RELATION  TO 
STREAM  ACIDITY  IN  WALES  AND  SCOT- 
LAND, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Applied 

Biology. 

S.  J.  Ormerod,  K.  R.  Bull,  C.  P.  Cummins,  S.  J. 

Tyler,  and  J.  A.  Vickery. 

Environmental  Pollution  ENPOEK,  Vol.  55,  No 

2,  p  107-121,  1988.  5  fig,  1  tab,  37  ref. 

Descriptors:  *Eggs,  'Acidity,  *Streams.  *Water 
pollution  effects,  *Birds,  'Acid  rain  effects,  Wales, 
Scotland,  Hydrogen  ion  concentration,  Regression 
analysis,  Aluminum,  Calcium,  Invertebrates,  In- 
sects, Aquatic  insects,  Gammarus,  Amphipods. 

The  shell  thickness  and  mass  of  eggs  of  the  dipper 
(Cinclus  cinclus)  collected  on  streams  of  different 
pH  in  Wales  and  Scotland  were  measured.  The 
aluminum,  phosphorus,  and  calcium  content  of 
their  invertebrate  prey  were  also  measured.  In  a 
regression  analysis,  significant  at  p  <  0.05,  stream 
pH  accounted  for  up  to  7%  of  the  variance  in  shell 
thickness,  with  shells  decreasing  by  2.5%  of  the 
overall  mean  with  each  unit  of  pH  decline.  In  the 
Welsh  sample,  differences  in  shell  thickness  due  to 
pH  were  small  compared  with  differences  between 
years  across  all  sites.  In  data  pooled  between  Scot- 
land and  Wales,  pH  accounted  for  17%  of  the 
variance  in  egg  mass,  but  a  greater  proportion 
(25%)  in  Scottish  eggs  alone.  Aluminum  concen- 
trations in  invertebrates  showed  no  relationship 
with  stream  pH,  but  calcium  levels  in  two  insect 
orders  increased  significantly  with  pH.  Calcium- 
rich  prey,  such  as  Gammarus,  were  found  only  in 
circumneutral  streams.  Calcium  in  the  diet  of  dip- 
pers before  and  during  egg  formation  can  be  sup- 
plemented by  the  ingestion  of  calcareous  grit,  how- 
ever, such  material  is  unlikely  to  be  available  in 
areas  characterized  by  acid  streams.  No  evidence 
that  aluminum  in  prey  adversely  affected  dipper 
eggs  was  found.  (Author's  abstract) 
W89-05352 


COMPARISON  OF  EFFECTS  OF  PARAQUAT 
AND  METHIDATION  ON  ENZYME  ACTIVITY 
AND  TISSUE  NECROSIS  OF  CARP,  FOLLOW- 
ING EXPOSURE  TO  THE  PESTICIDES 
SINGLY  OR  IN  COMBINATION, 
Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 
Biochemistry. 

B.  Asztalos,  J.  Nemcsok,  I.  Benedeczky,  R. 
Gabriel,  and  A.  Szabo. 

Environmental  Pollution  ENPOEK,  Vol  55  No 
2,  p  123-135,  1988.  8  fig,  27  ref. 

Descriptors:  *Mehtidathion,  *Paraquat,  *Pesticide 
toxicity,  *Enzymes,  *Carp,  'Toxicity,  Fish,  Pa- 
thology, Aquariums,  Liver,  Water  pollution  ef- 
fects, Herbicides,  Insecticides,  Synergistic  effects. 

Under  aquarium  conditions,  treatment  with  the 
herbicide  paraquat  (PQ)  and  with  the  insecticide 
methidathion  (MD)  caused  cell  damage  and  stress 
in  carp  (Cyprinus  carpio),  as  shown  by  increases  in 
glutamate-dehydrogenase,  glutamate-oxalacetate 
transaminase,  and  lactate  dehydrogenase  activities 
and  in  blood  sugar  levels.  PQ  proved  synergistic 
with  MD  in  certain  cases  as  regards  the  harmful 
effect  exerted.  On  combined  treatment,  dilated  ex- 
tracellular spaces  were  visible  by  light  microscope 
in  the  liver,  while  electron  microscope  studies  re- 
vealed signs  indicative  of  cell  autolysis  in  the  same 
organ.  (Author's  abstract) 
W89-05353 


™FjFS  OF  2'4D  HERBICIDE  AND  ORGAN- 
OPHOSPHORUS INSECTICIDES  ON 
GROWTH,  PHOTOSYNTHESIS,  AND  CHLO- 
?.?£HYLL  A  SYNTHESIS  OF  CHLAMYDO- 
MONAS  REINHARDTII  (MT  +), 
Chinese  Univ.  of  Hong  Kong    Shatin.   Dept.  of 


Biology. 

P.  K.  Wong,  and  L.  Chang. 

Environmental  Pollution  ENPOEK,  Vol    ^5    No 

3,  p  179-189,  1988.  1  fig,  3  tab,  30  ref. 

Descriptors:  'Herbicides,  *Organophosphorus  pes- 
ticides, 'Pesticide  toxicity,  'Growth,  'Photosyn- 
thesis, 'Chlorophyll  a,  'Chlamydomonas,  'Algae, 
'Pesticides,  Insecticides,  Organic  pesticides,  Tox- 
icity, Chlorophyta,  Algal  growth,  Water  pollution 
effects. 

The  effects  of  the  herbicide  (2,4-D)  and  six  organo- 
phosphorus  insecticides  (Diazinon,  Dimethoate, 
Fenitrothion,  Malathion,  Phenthoate,  and  Quinal- 
phos)  on  growth,  photosynthesis,  and  chlorophyll 
a  synthesis  of  the  fresh  water  green  alga  Chlamy- 
domonas reinhardtii  were  studied.  At  low  concen- 
trations (1  and  5  ppm),  the  herbicide  and  all  six 
organophosphorus  insecticides  stimulated  photo- 
synthesis of  the  alga.  The  stimulating  effects  on 
algal  growth  and  chlorophyll  a  synthesis  were 
observed  only  in  the  presence  of  low  concentration 
(1  ppm)  of  2,4-D  and  Fenitrothion.  Growth,  pho- 
tosynthesis, and  chlorophyll  a  synthesis  of  the  alga 
were  inhibited  in  the  presence  of  high  concentra- 
tions (10,  20,  and  40  ppm)  of  the  herbicide  and  all 
the  six  organophosphorus  insecticides.  Results  also 
indicated  that  the  toxicities  of  these  organophos- 
phorus insecticides  on  the  tested  alga  were  depend- 
ent on  their  chemical  structures.  (Author's  ab- 
stract) 
W89-05356 


EVALUATION  OF  ALTERNATIVE  OIL  SPILL 
CLEANUP  TECHNIQUES  IN  A  SPARTINA  AL- 
TERNIFLORA  SALT  MARSH, 

Texas   A   and   M   Univ.   at   Galveston.    Dept.   of 

Marine  Biology. 

For   primary   bibliographic   entry   see    Field    5G 

W89-05357 


LONG-TERM  EFFECT  OF  AMMONIUM  SUL- 
FATE FERTILIZER  ON  HISTOPHYSIOLOGY 
OF  ADRENAL  IN  THE  TELEOST,  CHANNA 
PUNCTATUS  (BLOCH), 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  of 

Advanced  Study  in  Zoology. 

R.  N.  Ram,  and  S.  K.  Singh. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  6,  p  880-887, 

December  1988.  5  fig,  18  ref. 

Descriptors:  'Fertilizers,  'Ammonium  com- 
pounds, 'Fish  physiology,  'Toxicity,  'Water  pol- 
lution effects,  Sulfates,  Animal  physiology,  Gills, 
Agricultural  chemicals. 

The  histopathological  changes  in  adrenal  compo- 
nents and  pituitary  corticotrophs  were  investigated 
in  a  freshwater  air-breathing  teleost,  Channa  punc- 
tatus,  in  response  to  prolonged  exposure  of  six 
months  to  safe  (100  ppm)  and  sublethal  (500  ppm) 
doses  of  ammonium  sulfate  fertilizer.  Following 
treatment,  the  cortical  cells  in  both  groups  of  fish 
revealed  extensive  hyperplasia,  degranulation,  in- 
volution, and  exhaustion,  probably  after  prolonged 
hyperactivity.  These  changes  were  more  pro- 
nounced in  sublethal  dose  treated  fish  than  in  safe 
dose  treated  fish.  The  chromaffin  cells  in  safe  dose 
treated  fish  showed  slight  hypertrophy,  whereas  in 
those  exposed  to  sublethal  dose  these  cells  exhibit- 
ed atrophic  changes  characterized  by  reduction  in 
size,  pyknosis,  and  nuclear  necrosis  leading  to  cel- 
lular involution.  The  metabolic  significance  of 
these  changes  is  discussed.  It  is  concluded  that 
ammonium  sulfate  fertilizer,  which  is  washed  into 
the  water  systems  in  small  quantities,  can  inhibit 
adrenal  function  and  induce  cellular  degeneration 
either  by  direct  action  on  the  adrenal  itself  or 
indirectly  via  the  hypothalamo-pituitary-adrenal 
axis  in  this  species  in  a  dose-dependent  manner. 
(Doria-PTT) 
W89-05361 


DEHYDROABIETIC  ACID  (DHAA)  DOES  NOT 
INHIBIT  BILIRUBIN  CONJUGATION  IN  THE 
LIVER  OF  RAINBOW  TROUT, 

Helsinki  Univ.  (Finland).  Dept.  of  Zoology. 
L.  Mattsoff,  and  M.  Nikinmaa. 


Effects  Of  Pollution— Group  5C 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  41,  No.  6,  p  894-901 
December  1988.  3  fig,  1  tab,  19  ref. 

Descriptors:  'Resins,  'Organic  acids,  'Liver, 
'Trout,  'Fish  physiology,  'Toxicity,  Acids, 
Animal  physiology.  Water  pollution  effects,  En- 
zymes, Metabolism,  'Pulp  wastes,  Wastes,  Indus- 
trial wastes,   Pulp  and  paper  industry,  Effluents. 

High  concentrations  of  resin  acids  from  pulp  and 
paper  mill  effluent  cause  jaundice  in  exposed 
fishes,  in  high  concentrations.  Detoxification  of 
these  compounds  by  the  liver  is  achieved  by  conju- 
gation with  glucuronic  acid  via  the  enzyme  UDP- 
glucuronyltransferase  (UDP-GT).  Experiments 
were  conducted  in  rainbow  trout  to  determine 
whether  the  competition  between  resin  acids  and 
bilirubin  for  the  conjugation  is  partly  responsible 
for  the  development  of  jaundice  by  measuring  the 
activity  of  bilirubin  UDP-GT  in  vitro  in  the  pres- 
ence of  a  resin  acid,  dehydroabietic  acid  (DHAA). 
Results  showed  that  the  bilirubin  conjugation  ac- 
tivity of  liver  tissue  was  not  affected  by  DHAA  in 
the  incubation  mixture  at  either  of  two  DHAA 
concentrations  used  (0.012  mM  and  0.06  mM).  This 
shows  that  bilirubin  and  DHAA  do  not  compete 
for  conjugation  in  the  liver  under  these  conditions. 
The  lack  of  competition  between  DHAA  and  bili- 
rubin does  not  seem  to  be  caused  by  the  binding  of 
DHAA  to  albumin,  since  the  conjugation  activities 
of  samples  with  and  without  DHAA  were  similar 
even  in  the  absence  of  albumin.  It  is  suggested  that 
different  forms  of  UDP-GT  conjugate  bilirubin 
and  DHAA,  and  that  inhibition  of  bilirubin  conju- 
gation does  not  play  a  role  in  the  development  of 
jaundice.  Resin-induced  jaundice  in  rainbow  trout 
may  result  partly  from  accelerated  red  cell  hemol- 
ysis and  partly  from  the  inhibition  of  the  secretion 
of  bilirubin  from  blood  to  bile.  (Doria-PTT) 
W89-05363 


TOXIC  EFFECTS  OF  MERCURIC  CHLORIDE, 
METHYLMERCURIC        CHLORIDE,        AND 
EMISAN  6  (AN  ORGANIC  MERCURIAL  FUN- 
GICIDE) ON  OVARIAN  RECRUDESCENCE  IN 
THE  CATFISH  CLARIAS  BATRACHUS  (L.), 
Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  of 
Advanced  Study  in  Zoology. 
R.  Kirubagaran,  and  K.  P.  Joy. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  41,  No.  6,  p  902-909, 
December   1988.   Government  of  India  Dept.  of 
Environment,  Grant  19/55/79-Env. 

Descriptors:  'Toxicity,  'Mercury,  'Catfish, 
'Metal  organic  pesticides,  'Pesticides,  'Water  pol- 
lution effects,  'Fungicides,  Heavy  metals,  Pesti- 
cides, Organic  pesticides,  Fish,  Histology,  Metal 
complexes,  Fish  physiology,  India,  Histology. 

Different  groups  of  fish  from  the  Gangetic  river 
system  (India)  were  exposed  9  and  180  days  in  the 
laboratory  to  safe  concentrations  of  0.05  mg/L 
mercuric  chloride,  0.04  mg/L  methylmercuric 
chloride,  and  0.5  mg/L  emisan  6  The  gonadosoma- 
tic  index  (GSI)  decreased  significantly  in  treated 
fish  compared  to  the  control  groups.  In  all  treated 
groups,  the  oocytes  were  in  non-vitellogenic  stage. 
In  the  HgC12  and  CH3HgCl  treated  groups,  sever- 
al oocytes  were  degenerated.  The  cytoplasm  was 
liquefied,  resulting  in  empty  spaces.  The  granulosa 
layer  became  hypertrophied  and  thickened  greatly, 
and  contained  phagocytosed  remnants  of  oocyte 
cytoplasmic  material.  The  ovary  was  extensively 
infiltrated  with  fibroblast-like  cells  in  one  fish  each 
from  the  90-day  emisan  and  180-day  HgCl  treated 
groups.  The  yolk  nucleus  exhibited  degenerative 
changes  in  the  CH3HgCl  and  emisan  treated 
groups,  and  was  even  resorbed  leaving  empty 
spaces  in  the  cytoplasm.  It  is  concluded  that  a  very 
low  concentration  of  Hg  is  capable  of  completely 
inhibiting  ovarian  recrudescence  in  fish,  no  matter 
what  form  of  Hg  is  used.  (Doria-PTT) 
W89-05364 


AMES   MUTAGENICITY   AND   CONCENTRA- 
TION    OF     THE     STRONG     MUTAGEN     3- 
CHLORO-4-(DICHLOROMETHYL)-5- 
HYDROXY-2(5H)-FURANONE    AND    OF    ITS 
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Group  5C— Effects  Of  Pollution 

GEOMETRIC  ISOMER  E-2-CHLORO-3-OHCH- 

LOROMETHYU-4-OXO-BUTENOIC  ACID  IN 
CHLORINE-TREATED  TAP  WATERS, 

Abo  Akademi,  Turku  (Finland).  Dept.  of  Organic- 
Chemistry. 

L.  Kronberg,  and  T.  Vartiainen. 
Mutation  Research  MUREAV,  Vol.  206,  No.  2,  p 
177-182,  October  1988.  3  fig,  3  tab,  22  ref. 

Descriptors:  *Mutagenicity,  'Toxicity,  Water 
pollution  effects,  *Drinking  water,  "Organic  com- 
pounds, *Humic  acids,  *Chlorination,  *Water 
treatment,  Finland,  Disinfection,  Correlation  anal- 
ysis, Water  pollution  sources,  Contamination. 

The  Ames  mutagenicity  and  the  concentration  of 
the  strong  Ames  mutagen  3-chloro-4-(dichloro- 
methyl)-5-hydroxy-2(5H)-furanone  (MX)  and  its 
geometric  isomer  E-2-chloro-3-(dichloromethyl)-4- 
oxo-butenoic  acid  (E-MX),  derived  from  chlonna- 
tion  of  humus,  were  determined  in  extracts  of  tap 
water  collected  from  26  localities  in  Finland.  The 
23  tap  waters  treated  with  disinfectants  gave  a 
positive  response  in  strain  TA100.  MX  and  E-MX 
were  detected  in  all  extracts  exhibiting  mutagenic- 
ity with  the  exception  of  3  extracts  of  marginal 
activity.  MX  accounted  for  15-57%  (average  33%) 
of  the  observed  mutagenicity.  The  concentration 
of  E-MX  was  slightly  lower  than  the  correspond- 
ing concentration  of  MX.  Linear  correlations  were 
observed  between  mutagenicity  and  concentration 
of  MX  and  E-MX,  with  correlation  coefficients  of 
0.894  for  MX  and  0.910  for  E-MX.  (Author's  ab- 
stract) 
W89-05367 


ACID  RAIN:  RHETORIC  AND  REALITY, 

Lancaster  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05427 


J   M.  login.  N.  J.  Fairbairn,  and  I)  W   S 

Wertlaki 

in   Oil  in  Freshwater  Chemistry.  Biology,  Court- 

termeasure    Technology     l'crgamon    Press,    New 

York   NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  252-263,  8  fig,  3  tab,  16  ref. 

Descriptors  'Oil  pollution,  *Dispersants,  •Micro- 
bial degradation,  "Nitrogen  fixation,  *Water  pollu- 
tion effects,  Nitrogen  fixing  bacteria,  Fate  of  pol- 
lutants, En/ymes,  Radiomciry,  Gas  chromatogra- 
phy, Bottom  sediments,  Lake  sediments,  Biodegra- 
dation. 

The  effect  of  15  oil  dispersants  on  the  microbial 
degradation  of  Norman  Wells  oil  has  been  investi- 
gated using  capillary  gas  chromatography  (CGC) 
and  C14-radiometric  techniques.  Other  ecological- 
ly important  microbial  biochemical  processes,  such 
as  phosphatase,  aerobic  and  anaerobic  nitrogen 
fixation,  and  methane  production  in  natural  waters 
and  sediments  were  studied  with  selected  disper- 
sants. Several  dispersants,  when  used  at  manufac- 
turers' recommended  rates,  were  found  by  CGC  to 
have  slightly  stimulatory  or  no  inhibitory  effects 
on  oil  degradation  under  laboratory  conditions. 
Other  dispersants  were  toxic  or  inhibited  degrada- 
tion. The  CGC  results  were  confirmed  by  C14- 
labelled  C02  evolution  from  labelled  substrates  in 
laboratory  cultures  and  natural  waters.  Phospha- 
tase activity  was  stimulated  by  2  of  4  dispersants 
tested  in  the  presence  of  oil.  In  the  absence  of  oil, 
all  4  dispersants  stimulated  phosphatase  activity. 
Aerobic  N2-fixation  was  stimulated  by  three  dis- 
persants, while  anaerobic  N2-fixation  was  stimulat- 
ed only  at  high  concentrations  of  dispersants.  One 
dispersant  stimulated  methane  production  in  anaer- 
obic sediments,  in  proportion  to  the  dispersant 
concentration.  (See  also  W89-04530)  (Author's  ab- 
stract) 
W89-05448 


OIL  IN  FRESHWATER:  CHEMISTRY,  BIOL- 
OGY, COUNTERMEASURE  TECHNOLOGY. 

Proceedings  of  the  Symposium  of  Oil  Pollution  in 
Freshwater,  Edmonton,  Alberta,  Canada.  Perga- 
mon  Press,  New  York,  NY,  1987.  512p.  Edited  by 
John  H.  Vandermeulen  and  Steve  E.  Hrudey. 

Descriptors:  *Oil  pollution,  *Oil  spills,  *Path  of 
pollutants,  *Wastewater  treatment,  "Cleanup  oper- 
ations, *Water  pollution  effects,  Conferences,  Hy- 
drocarbons, Biodegradation,  Groundwater  pollu- 
tion, Urban  runoff,  Oil  wastes,  Oily  water,  Aquatic 
life,  Toxicity,  Gasoline,  Oil  recovery. 

This  volume  is  a  compilation  of  selected  papers 
which  were  presented  at  an  International  Confer- 
ence on  Oil  in  Freshwater  held  in  Edmonton, 
Alberta,  Canada  in  October  1984.  The  papers  are 
grouped  under  five  chapters  that  describe  various 
aspects  of  petroleum  interaction  and  contamination 
in  freshwater  environments.  The  first  chapter  deals 
with  the  chemistry  and  fate  of  hydrocarbons  in 
freshwater  environments.  Chapter  Two  discusses 
oil  in  runoff  and  groundwater.  In  Chapter  Three, 
the  biodegradation  of  hydrocarbons,  the  fate  of 
polynuclear  aromatic  hydrocarbons  in  soil,  and  the 
effect  of  oil  dispersants  on  microbially-mediated 
processes  in  freshwater  systems  are  discussed. 
Chapter  Four  examines  the  effects  of  oil  and  chem- 
ical dispersants  on  freshwater  organisms  and  aquat- 
ic communities.  In  Chapter  Five  technology  for 
the  removal  of  hydrocarbons  from  surface  and 
groundwater  is  covered  along  with  countermeas- 
ures,  treatment  and  disposal  of  hydrocarbons.  (See 
W89-05431  thru  W89-05464)  (Geiger-PTT) 
W89-05430 


CHEMICAL  AND  PHYSICAL  BEHAVIOUR  OF 

HYDROCARBONS  IN  FRESHWATER, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

WX9-05432 


EFFECT  OF  OIL  DISPERSANTS  ON  MICRO- 
BIALLY-MEDIATED PROCESSES  IN  FRESH- 
WAII.H  SYSTEMS, 
Alberta  Univ.,  Edmonton   Depl  of  Microbiology. 


TOXICITY  AND  SUBLETHAL  EFFECTS  OF 
PETROLEUM  HYDROCARBONS  IN  FRESH- 
WATER BIOTA, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Marine 

Ecology  Lab. 

J.  H.  Vandermeulen. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure   Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  267-303,  8  fig,  13  tab,  173 

ref. 

Descriptors:  *Oil  pollution,  "Toxicity,  "Water  pol- 
lution effects,  "Aquatic  animals,  "Sublethal  effects, 
"Aquatic  plants,  Waterfowl,  Water  birds,  Hydro- 
carbons, Algae,  Environmental  effects,  Biological 
magnification,  Ecological  effects,  Literature 
review,  Fish,  Oil  spills. 

Contrary  to  the  situation  for  the  marine  environ- 
ment, research  on  effects  of  petroleum  hydrocar- 
bons on  freshwater  biota  is  surprisingly  limited  and 
is  restricted  generally  to  only  a  few  animal  and 
plant  genera.  In  several  instances,  a  single  study  of 
acute  toxicity  on  a  single  species  is  the  only  infor- 
mation available  for  that  species,  and  is  not  con- 
firmed elsewhere.  An  attempt  was  made  to  bring 
together  and  summarize  the  available  research  lit- 
erature on  freshwater  organisms  and  to  present  the 
interpretations  and  summary  conclusions  on  the 
impact  and  mechanism  of  the  toxicology  of  petro- 
leum hydrocarbons  in  the  freshwater  environment. 
Included  in  this  discussion  are  the  acute  lethal  and 
sublethal  toxicity  of  petroleum  and  petroleum 
compounds,  mutagenicity,  and  effects  on  birds  and 
freshwater  algae.  Toxicity  of  petroleum  varies 
with  the  type  of  product  and  its  state  of  weather- 
ing, its  chemical  composition,  and  degree  of  impact 
varies  with  the  age  and  life  cycle  stage  of  the 
organism  affected.  These  aspects  are  also  re- 
viewed. The  review  includes  summary  tables  of 
acute  lethal  and  sublethal  toxicities  of  petroleum  as 
they  have  been  determined  on  a  range  of  freshwa- 
ter organisms.  Focus  has  been  on  the  literature 
published  since  1979.  (See  also  W89-04530)  (Au- 
thor's abstract) 
W89-05449 


IMIOIOINDlUb     TOXICITY    Of     POLYCY- 

(II'  AI'OMAIH  HlliRO*  ARUONS  TO 
AQUATIC  ORGANISMS. 

National  Oceanic  and  Atmospheric  Administra- 
tion. Ann  Arbor.  Ml  Great  Lakes  Environmental 
Research  Lab 

P.  F.  Landrum,  J   P.  Giesy.  J    I    Oris,  and  P  M 
Allred 

IN    Oil  in  Freshwater:  Chemistr;.    I  un- 

tc-rmeasure  Technology  Pergamon  Press.  New 
York,  NY.  1987  Edited  by  John  H  Vandermeulen 
and   Steve  E.   Hrudey    p   304-318,   5  fig,  82  ref 

Descriptors:  "Toxicity,  "Aromatic  hydrocarbons. 
"Photodegradation,  "Water  pollution  effects, 
"Great  Lakes,  Aquatic  life.  Daphnia.  Bluegills. 
Sunfish,  Bioaccumulation,  Photoactivation.  Crusta- 
ceans. Insects.  Phytoplankton,  Algae,  Bacteria. 
Amphibians,  Light  penetration. 

Polycyclic  aromatic  hydrocarbons  (PAH)  such  as 
anthracene  are  ubiquitous  pollutants  that  are  nor- 
mally not  considered  acutely  toxic  to  aquatic  orga- 
nisms because  they  are  only  sparingly  soluble  in 
water.  Thus,  bioassays  conducted  under  the  usual 
laboratory  conditions  have  resulted  in  estimates  of 
acute  toxicity  that  exceed  the  aqueous  solubilities 
of  PAH.  However,  these  studies  are  usually  con- 
ducted under  conditions  that  minimize  photodegra- 
dation, and  therefore  the  potential  to  observe  eco- 
logically relevant  photoinduced  toxicity  is  elimi- 
nated.  Studies  under  more  ecologically  relevant 
conditions  in  an  illuminated  artificial  stream  micro- 
cosm have  demonstrated  that  anthracene  is  acutely 
toxic  (100%  mortality)  to  juvenile  bluegill  sunfish 
at  12  micrograms/L  in  less  than  9  hr.  This  toxicity 
is  more  than  400  times  greater  than   previously 
reported  no-effect  concentrations.  Daphnia  pulex 
are  even  more  sensitive  (LT50,  time  to  50%  immo- 
bilization -  13  min  at  1.2  micrograms/L).  These 
dramatic  effects  occur  as  a  result  of  the  interaction 
of  bioaccumulated  parent  PAH  and  light,  not  the 
action    of    externally    formed    photodegradation 
products.  Preliminary  screening  has  indicated  that 
benzo(a)pyrene  is  even  more  toxic   than  anthra- 
cene. It  is  predicted  that  50%  of  the  aquatic  orga- 
nisms in  a  lake  will  be  immobilized  at  a  depth  of 
7.25  m  with  a  1.2  microgram/L  anthracene  con- 
centration based  on  the  use  of  the  Bunsen-Roscoe 
Law  of  Reciprocity,  the  measured  extinction  coef- 
ficient for  UV-B  in  Lake  Michigan  (0.575/m),  an 
average  summer  day  length  of  14  hr,  and  the  LT50 
for  Daphnia  pulex.  These  effects,  the  depths  at 
which  they  may  be  occurring,  and  the  concentra- 
tions of  PAH  in  the  Great  Lakes  indicate  that 
acute  effects  could  be  occurring  at  present  in  the 
Lakes.  With  expected  increases  in  PAH  load  due 
to   increased   coal   usage   and   increased   ambient 
levels  of  solar  UV  due  to  depletion  of  the  ozone 
layer,  the  potential  exists  for  large  effects  in  the 
Great  Lakes  and  other  aquatic  systems.  (See  also 
W89-04530-1  (Author's  abstract) 
W89-05450 


GENOTOXIC  AND  CARCINOGENIC  ACTIVI- 
TY OF  OIL  REFINERY  EFFLUENTS, 

Trent    Univ.,    Peterborough    (Ontario).    Enviion- 

mental  and  Resource  Studies  Program. 

C.  D.  Metcalfe,  and  R.  A.  Sonstegard. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology.  Coun- 

termeasure   Technology.    Pergamon    Press,    New 

York  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  319-334,  9  fig,  6  tab.  31  ref. 

Descriptors:  "Oil  pollution,  "Trout.  "Water  pollu- 
tion effects,  "Carcinogens,  Industrial  wastes.  Muta- 
genicity, Oil  spills,  Bioassay.  Oil  refineries.  Particu- 
late matter,  Canada. 

The  mutagen  and  carcinogen  burden  associated 
with  the  discharge  of  oil  refinery  effluents  from 
three  refineries  in  Ontario,  Canada,  into  bodies  of 
freshwater  was  examined.  Concentrated  extracts 
were  prepared  from  particulate  and  dissolved  com- 
ponents of  refinery  effluents  and  tested  for  geno- 
toxic  activity  using  the  Ames  bacterial  mutagenic- 
ity assay,  and  an  in  vitro  assay  for  sister-chromatid 
exchanges  (CHO).  These  studies  indicate  that  the 
particulate  component  of  effluents  shows  geno- 
toxic  activity,  and  activity  is  concentrated  in  polar, 
neutral  subfractions  of  these  extracts.  Effluent  ex- 
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tracts  were  tested  for  carcinogenicity  using  an  in 
vivo  trout  embryo  assay.  Refinery  extracts  were 
not  carcinogenic,  but  they  showed  co-carcinogenic 
activity  when  combined  with  the  hepatic  carcino- 
gen, aflatoxin  Bl.  (See  also  W89-04530)  (Author's 
abstract) 
W89-05451 


ACUTE  TOXICITY  BIOASSAYS  WITH  PETRO- 
LEUM PRODUCTS:  INFLUENCE  OF  EXPO- 
SURE CONDITIONS, 

Department   of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-05452 


REVIEW  OF  OIL  AND  BIOLOGICAL  COM- 
MUNITY RESPONSES  IN  NORTHERN 
RIVERS, 

Dominion    Ecological    Consulting    Ltd.,    Calgary 

(Alberta). 

R.  R.  Wallace. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure   Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  345-352,  2  fig,  1  tab,  36  ref. 

Descriptors:  *Bioindicators,  *Oil  pollution,  *Oil 
spills,  *Water  pollution  effects,  "Cold  regions,  Bac- 
teria, Algae,  Benthos,  Canada,  Biomass,  Biodegra- 
dation,  Rivers,  Microbial  degradation,  Fate  of  pol- 
lutants. 

The  use  of  specific  organisms  as  indicators  of  stress 
from  pollution  of  oils  spilled  into  fresh  waters  has 
proven  to  be  a  useful  tool  in  quantifying  the  physi- 
cal or  chemical  effects  of  such  compounds.  Such 
assessments,  however,  often  overlook  the  interac- 
tive responses  to  oils,  either  positive  or  negative, 
by  bacterial,  algal,  "and  macrobenthic  communities 
in  lotic  or  lentic  habitats.  The  complex  interactions 
which  are  known  to  arise  shortly  after  oil  additions 
are  not  limited  to  warmer  waters.  Indeed,  in  cold 
brown-water  rivers  in  northern  Alberta  which  cut 
through  oilsands  deposits,  the  capability  of  river 
microorganisms  to  degrade  oil  at  temperatures  as 
low  as  4  C  has  been  established.  Field  experiments 
which  measure  community  responses  to  oil  indi- 
cate that  interactions  between  components  of  the 
micro-  and  macrobenthic  communities  may  deter- 
mine the  final,  observed  responses  in  macrobenthic 
indicator  organisms.  General  increases  for  example 
in  microbial  numbers  and  biomass  associated  with 
substrata,  experimentally  contaminated  with  syn- 
thetic crude  oil  (SCO),  were  probably  due  to 
direct  or  indirect  stimulation  of  microflora  by  the 
oil.  Benthic  invertebrates,  in  turn,  responded  to  the 
increased  supply  of  food  and  occurred  in  increased 
abundance  in  the  oiled  substrates.  The  role  of 
benthic  communities  in  the  degradation  of  oils, 
including  the  several  fractional  components,  of 
such  oil,  and  their  eventual  translocation  through 
lotic  ecosystems  needs  to  be  carefully  evaluated, 
especially  for  the  cold  waters  of  large  rivers  which 
receive  oily  effluents.  (See  also  W89-04530)  (Au- 
thor's abstract) 
W89-05453 


ASSESSMENT  OF  DAMAGE  TO  AQUATIC 
COMMUNITIES  RESULTING  FROM  A  RE- 
FINED OIL  PRODUCTS  SPILL, 

Mary    Washington    Coll.,    Fredericksburg,    VA. 

Dept.  of  Biological  Sciences. 

M.  L.  Bass,  J.  R.  Voshell,  and  R.  W.  Young. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure    Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  353-378,  13  fig,  9  tab,  26 

ref. 

Descriptors:  *Oil  spills,  *Oil  pollution,  *Water  pol- 
lution effects,  *Fuel,  Aquatic  life,  Benthos,  Bio- 
mass, Population  density,  Species  diversity,  Eco- 
logical effects,  Diatoms. 

In  March  1980  two  simultaneous  breaks  in  Coloni- 
al Pipeline  Company's  refined  oil  products  line  in 
Northern  Virginia  spilled  approximately  340  cu  m 
of  No.  2  fuel  oil  into  Mine  Run  Creek  and  approxi- 
mately 120  cu  m  of  kerosene  into  Bull  Run  Creek. 


Damage  to  these  streams  was  assessed  by  analyz- 
ing water  chemistry,  sediment  total  chromatogra- 
phable  organics  (TCO),  periphyton  and  macro- 
benthic community  structures.  Periphyton  samples 
were  taken  using  a  bar-clamp  sampler  and  ana- 
lyzed by  cell  counting  and  biomass  estimates  using 
ash-free  dry  weight  (AFDW).  Macrobenthos  was 
sampled  using  a  PIBS  and  D-frame  Net  Kick  Sam- 
pler. After  macrobenthos  identification  and  enu- 
meration, samples  were  sorted  into  trophic  func- 
tional groups  and  their  biomass  was  reported  as 
AFDW.  The  effects  of  the  refined  products  spill 
were  most  evident  in  Mine  Run  Creek  with  re- 
duced standing  crop,  density  and  taxa  number.  The 
collector-filter  group  was  reduced  while  the  col- 
lector-gatherers and  scrapers  were  more  abundant 
at  the  affected  sites.  There  was  no  clear  evidence 
of  long  term  adverse  impacts  to  the  communities  in 
Bull  Run  Creek.  The  low  density  of  the  communi- 
ties and  the  reduction  or  absence  of  certain  func- 
tional groups  in  Mine  Run  Creek  indicates  contin- 
ued perturbation.  Increased  bacterial  biomass  cor- 
related with  the  increased  scrapers  at  impacted 
stations.  Diatoms  were  dominant  periphyton  in  the 
streams  in  1980  and  1981.  Qualitative  evaluations 
of  Mine  Run  indicate  recovery  is  continuing.  (See 
also  W89-04530)  (Author's  abstract) 
W89-05454 


COLONIZATION  OF  EXPERIMENTALLY 
OILED  SUBSTRATES  BY  PERIPHYTON  AND 
BENTHIC  MACROINVERTEBRATES  IN  TWO 
ARCTIC  STREAMS, 

Aquatic  Environments  Ltd.,  Calgary  (Alberta). 
P.  McCart,  and  J.  Denbeste. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  388-402,  2  fig,  6  tab,  23  ref. 

Descriptors:  *Oil  pollution,  *Oil  spills,  "Inverte- 
brates,  *Water  pollution  effects,  *Species  diversity, 
Bioindicators,  Benthos,  Biomass,  Population  densi- 
ty, Alaska,  Fate  of  pollutants. 

The  recolonization  by  periphyton  and  benthic  ma- 
croinvertebrates  onto  cleaned  natural  surfaces 
oiled  with  Prudhoe  Bay  crude  oil  and  placed  into 
the  streambeds  of  two  streams  located  within  the 
Trans  Alaska  Pipeline  Corridor  in  northern  Alaska 
(Oksrukuyik  Creek  and  Airstrip  Creek)  is  de- 
scribed. Non-oiled  natural  surfaces  served  as  con- 
trols. The  sites  were  revisited  and  sampled  at  45 
days  and  90  days  after  the  placement  of  the  oiled 
surfaces  in  the  streams.  Oil  residue  was  still  evident 
on  the  surfaces  (large  stones)  in  both  streams  after 
90  days  exposure.  In  both  streams,  periphyton 
communities  increased  in  numbers  during  the  ini- 
tial 45  days  on  oiled  surfaces  with  respect  to  non- 
oiled  control  surfaces.  However,  because  of  the 
high  variance  in  the  data  and  the  small  sample 
sizes,  few  differences  between  oiled  and  control 
substrates  were  significant.  There  was  no  consist- 
ent pattern  of  differences  between  community  pa- 
rameters for  oiled  and  control  substrates.  Some 
individual  taxa  did  differ,  however,  particularly 
Candona  (Ostracoda)  and  Podmosta  (Plecoptera), 
both  of  which  appeared  markedly  reduced  on  the 
oiled  surfaces,  and  which  may  be  useful  as  indica- 
tor organisms  in  the  study  area.  There  were  indi- 
vidual differences  between  the  two  streams  as  well. 
Thus  density,  biomass,  and  taxonomic  diversity  of 
periphyton  were  all  lower  in  Oksrukuyik  Creek 
than  in  Airstrip  Creek.  Densities  and  taxonomic 
diversity  of  benthic  macroinvertebrates  were 
higher  in  Oksrukuyik  than  in  Airstrip  Creek.  Ap- 
parently, for  the  time  period  investigated,  recoloni- 
zation by  both  the  periphyton  and  macroinverte- 
brate  communities  was  little  influenced  by  the 
presence  of  oil  on  the  settling  substrates.  (See  also 
W89-04530)  (Author's  abstract) 
W89-05456 


EFFECTS  OF  OIL  AND  OIL  SPILL  CHEMI- 
CALS ON  SHORELINE  PLANTS  OF  NORTH- 
ERN FRESHWATER  ECOSYSTEMS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 

D.  Blundon,  M.  Dale,  S.  Goudey,  and  J. 

Hoddinott. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure    Technology.    Pergamon    Press,    New 


Effects  Of  Pollution— Group  5C 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.   Hrudey.  p  403-409,  4  tab,    19  ref. 

Descriptors:  *Oil  spills,  *Oil  pollution,  *Aquatic 
plants,  *Water  pollution  effects,  *Dispersants,  Tox- 
icity, Canada,  Plant  growth.  Moss,  Willow  trees, 
Lichens,  Photosynthesis,  Ecological  effects,  Cold 
regions. 

The  effects  of  the  dispersants  Corexit  9600  and 
7664  and  a  reference  toxicant  (sodium  lauryl  sul- 
fate), in  the  presence  of  northern  freshwater  ponds 
were  assessed.  The  responses  of  five  species,  Salix 
interior  (sandbar  willow),  Carex  aquatilis  (sedge), 
Sphagnum  warnstorfii  (sphagnum  moss),  Cladina 
mitis  (reindeer  lichen),  and  Picea  mariana  (black 
spruce),  each  representing  a  different  growth  form, 
to  the  dispersants  and  dispersed  oil  were  examined 
under  controlled  environment  conditions  (12  C). 
Initial  growth  and  recovery  after  dormancy  were 
evaluated.  Oil  sprayed  on  foliage  or  poured  onto 
soil  caused  the  most  damage;  no  willow  or  moss 
survived.  Plants  that  survived  an  oil  treatment 
were  not  adversely  affected  by  the  spraying  of 
dispersants.  The  effects  of  Corexit  7664  alone  were 
less  severe  than  those  of  Corexit  9600.  The  sedge 
and  to  a  lesser  extent  the  willow  and  lichen  were 
the  most  tolerant  of  all  treatments;  the  moss  and 
black  spruce  were  the  most  sensitive.  The  use  of 
these  species  and  other  methods  for  assessing  the 
toxic  effects  of  oil  spill  chemicals  and  crude  oil  in 
the  development  of  bioassay  methods  are  consid- 
ered. The  most  visible  and  greatest  short  term 
effects  of  crude  oil  spills  and  dispersant  use  on 
shoreline  communities  will  be  defoliation  and  a 
reduction  in  above  ground  plant  cover.  (See  also 
W89-04530)  (Author's  abstract) 
W89-05457 


LAST  STAND  OF  THE  RED  SPRUCE, 

R.  A.  Mello. 

Island  Press,  Washington,  DC.  1987.  199p. 

Descriptors:  *Air  pollution  effects,  "Spruce  trees, 
"Legislation,  "Acid  rain,  "Water  pollution  effects, 
Water  pollution  sources,  Path  of  pollutants,  Regu- 
lations, Forests,  Ecological  effects,  Electric  power- 
plants,  Mortality,  Vermont,  West  Germany, 
Canada,  New  England. 

By  most  accounts,  acid  rain  appears  to  be  the 
culprit  in  the  steady  decline  of  the  red  spruce.  This 
well  documented  book  adds  ammunition  to  the 
arsenal  of  those  advocating  control  of  acid  rain. 
The  author  makes  a  strong  call  for  reducing  acid 
rain  emissions  and  establishes  the  need  for  immedi- 
ate action.  The  red  spruce  began  to  die  in  Vermont 
during  the  1950s.  But  Vermont  is  not  alone  in 
witnessing  the  suffering  of  these  graceful  trees.  All 
of  New  England  and  Canada  and  states  as  far 
south  as  Georgia  are  experiencing  the  same  loss. 
Scrubbers  and  other  methods  were  developed  and 
improved  through  the  1970s  and  are  now  proven 
reliable  means  of  controlling  emissions  from  both 
new  and  existing  power  plants.  In  West  Germany, 
where  'Waldsterben'  has  long  been  a  national  con- 
cern, an  acid  rain  control  program  is  now  being 
implemented.  Under  legislation  enacted  there  in 
1983,  every  large  coal-fired  plant  in  West  Germa- 
ny which  will  operate  past  1993  is  being  required 
to  install  and  operate  a  high-efficiency  FGD 
system  by  the  beginning  of  1988.  This  book  pre- 
sents information  to  the  lay  reader  concerning  all 
aspects  of  the  sources,  pathways,  effects  and  legis- 
lation concerning  acid  rain  on  the  stands  of  red 
cedar,  and  other  coniferous  forests,  in  the  United 
States.  (Lantz-PTT) 
W89-05507 


UNITED  NATIONS  ENVIRONMENTAL  PRO- 
GRAMME: ENVIRONMENTAL  DATA 
REPORT. 

Monitoring    and    Assessment    Research    Centre, 

London  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05512 


WATER  AND  SEDIMENT  QUALITY  IN  THE 
CALCASIEU  RIVER/LAKE  COMPLEX, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

McNeese  State  Univ.,  Lake  Charles,  LA   Dept.  of 

Biological  and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-O5530 


CHEMISTRY, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05532 


VEGETATION  OF  FENS  IN  RELATION  TO 
THEIR  HYDROLOGY  AND  NUTRIENT  DY- 
NAMICS: A  CASE  STUDY, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Plant  Ecology. 

J.  T.  A.  Verhoeven,  W.  Koerselman,  and  B. 
Beltman. 

IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston,  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988.  p  249-282,  8 
tab,  1 1  fig,  52  ref. 

Descriptors:  *Saline  water  intrusion,  *Water  pollu- 
tion effects,  Polders,  *Swamps,  *Bogs,  *Fens, 
♦Peat  bogs,  *Marshes,  Vegetation,  Flora,  Plant 
populations,  Macrophytes,  Vegetation,  Sphagnum, 
Nutrients,  Groundwater  recharge,  Nitrogen,  Phos- 
phorus. 

Nutrient  availability  is  shown  to  be  a  key  factor 
explaining  the  differences  in  species  composition 
between  various  fens.  However,  there  are  other, 
mainly  biotic,  factors  involved  that  relate  to  the 
water  quality  aspects  other  than  nutrients  per  se. 
Because  of  the  completely  different  behavior  of 
dead  Sphagnum  material  compared  to  phanerogam 
litter  in  decomposition  and  mineralization,  a 
Sphagnum  carpet  causes  important  changes  in  the 
nutrient  dynamics  of  the  fens.  The  break-down  of 
organic  matter  is  slowed  down,  whereas  the  miner- 
alization of  N  and  P  is  accelerated.  Further,  the 
growth  of  phanerogams  is  for  some  reason  sup- 
pressed. The  moment  of  Sphagnum  invasion  is 
different  for  fens  in  groundwater  discharge  and 
groundwater  recharge  areas.  Another  factor  of 
great  importance  is  the  source  of  the  surface  water 
that  is  supplied  to  the  fens  with  groundwater  re- 
charge, which  in  the  Netherlands  is  mostly  pollut- 
ed river  water.  If  this  surface  water  originates  from 
rivers  high  in  NaCl,  the  species  composition  is 
drastically  influenced  and  much  of  the  typical  fen 
community  is  lost.  (See  also  W89-05543)  (White- 
Reimer-PTT) 
W89-05551 


(See    also    W89-05555)    (Whiie-Rcimcr-        W89-05561 


RESPONSE  OF  PLANTS  AND  VEGETATION 
TO  MINE  TAILINGS  AND  DREDGED  MATE- 
RIALS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Ecology  and  Ecotoxicology. 

W.  H.  O.  Ernst. 

IN:    Chemistry    and    Biology    of    Solid    Waste: 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  54-69,  3  tab,  2  fig, 

103  ref. 

Descriptors:  *Water  pollution  sources,  "Land  dis- 
posal, *Land  reclamation,  *Revegetation,  'Vegeta- 
tion  establishment,  Mine  wastes,  Spoil  banks,  Solid 
waste  disposal,  Mine  wastes,  Toxicity,  Dissolved 
oxygen. 

The  evolution  of  metal  tolerance  in  terrestrial  and 
aquatic  plants  gives  a  sound  basis  for  revegetation 
of  metal-contaminated  mine  tailings  and  disposal 
sites  of  dredged  materials.  Prior  to  every  revegeta- 
tion, a  careful  analysis  has  to  be  carried  out  to 
analyze  the  speciation  of  heavy  metals,  the  amount 
of  major  plant  nutrients,  the  water-holding  capac- 
ity of  the  material  in  terrestrial  disposal  sites  and 
the  dissolved  oxygen  status  in  submersed  dumps. 
All  these  environmental  factors  determine  the  se- 
lection of  the  appropriate  plant  material.  The  more 
the  disposal  sites  can  be  stabilized,  the  better  the 
areas  will  be  revegetated.  Reclamation  of  mine 
tailings  and  disposal  sites  of  dredged  materials  does 
not  allow  the  use  of  these  areas  for  every  purpose. 
It  depends  on  the  behavior  of  possible  toxic  sub- 
stances in  the  turnover  and  food  web  of  the  eco- 


system 
PTT) 

W89-05558 


CASE  HISTORIES  OF  COASTAL  AND 
MARINE  MINES, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 

D.  V.  Ellis. 

IN:  Chemistry  and  Biology  of  Solid  Waste: 
Dredged  Material  and  Mine  Tailings.  Springer- 
Verlag,  New  York,  NY.  1988.  p  73-100,  6  tab,  9 
fig,  71  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution prevention,  *Mine  wastes,  *Acid  mine  drain- 
age, 'Mine  drainage,  Turbidity,  Bioaccumulation, 
Heavy  metals,  Trace  metals,  Trace  elements,  Tox- 
icity, Monitoring. 

There  are  three  impacts  which  have  consistently 
occurred  at  marine  mining  sites  and  will  probably 
occur  to  a  limited  extent  at  new  sites  even  when 
controlling  action  is  taken.  The  impacts  are  water 
turbidity,  seabed  smothering  and  trace  metal  bioac- 
cumulation. These  three  kinds  of  impacts  are  liable 
to  interact  with  complex  social  consequences,  but 
the  direct  consequences  can  often  be  reduced  by 
appropriate  controls  to  levels  which  have  little 
biological  effect.  The  direct  impacts  may  induce 
the  secondary  effects;  acute  toxicity,  trace  metal 
biomagnification,  and  fishery  losses.  Controls  to 
reduce  these  impacts  are  generally  implemented  at 
two  stages  of  the  mining  process:  either  in  the 
process  stage  of  milling,  and  by  design,  placement 
or  operation  of  the  outfall.  Assessment  procedures 
should  change  during  the  lifetime  of  the  mine. 
Initially,  assessment  by  baseline  resource  surveys 
and  preoperational  monitoring  allows  prediction 
and  prevention  of  potential  impacts.  Monitoring  is 
necessary  during  construction  to  control  stream 
flow  diversion  and  for  impacts  such  as  controllable 
toxicities.  Initial  short-term  assessments  monitor 
immediate  changes  in  the  receiving  area  followed 
by  long-term  assessments  for  slow  changes  such  as 
trace  metal  biomagnification  during  operation.  Fi- 
nally, monitoring  should  be  undertaken  of  biologi- 
cal recovery  during  temporary  mine  closures,  prior 
to  monitoring  and  control  of  required  reclamation. 
Assessment  should  be  considered  as  part  of  an 
informational  feedback  system  to  the  mine  devel- 
opers and  operators.  (See  also  W89-05555)  (White- 
Reimer-PTT) 
W89-05559 


BIOLOGICAL  ASSESSMENT  OF  ENVIRON- 
MENTAL IMPACT  OF  DREDGED  MATERIAL, 

Technische   Univ.    Hamburg-Harburg   (Germany, 

F.R.).  Arbeitsbereich  Umweltschutztechnik. 

W.  Ahlf,  and  M.  Munawar. 

IN:    Chemistry    and    Biology    of    Solid    Waste: 

Dredged   Material   and   Mine  Tailings.    Springer- 

Verlag,  New  York,  NY.  1988.  p  127-142,  1  fig,  76 

ref. 

Descriptors:  *Water  pollution  effects,  *Solid  waste 
disposal,  *Dredging,  *Spoil  banks,  *Bioassay,  *En- 
vironmental  effects,  Ecological  effects,  Toxicity, 
Benthos,  Sediments. 

Relatively  simple  and  implementable  liquid,  sus- 
pended particulate  and  solid-phase  bioassays  have 
been  carried  out  for  assessing  the  short-term 
impact  of  dredging  and  disposal  operations  on 
aquatic  organisms.  However,  short-term  and  long- 
term  bioassays  give  only  a  first  estimation  for 
determining  potential  environmental  impacts  of  the 
dredging  activities.  The  use  of  natural  algal  popu- 
lations, in  situ  bioassays,  flow-through  bioassays 
and  biomonitoring  are  recommended  over  static 
procedures.  In  addition,  bioassays  should  include 
at  least  three  different  trophic  levels.  The  bioassay 
results  must  be  interpreted  in  relation  to  the  field 
situations  and  site-specific  data.  Benthic  bioassay 
procedures  are  relatively  important  and  should 
continue  to  be  evaluated  to  estimate  the  relation- 
ship between  laboratory  and  field  impacts.  All 
work  for  screening  potential  impacts  of  contami- 
nated sediments  will  not  be  useful  if  not  preceded 
by  an  extensive  investigation  to  establish  sediment 
quality  criteria  for  dredging  and  disposal  activities. 
(See  also  W89-05555)  (White-Reimer-PTT) 


DRINKING  WATER  AND  HEALTH, 

Wisconsin  Univ. -Milwaukee.  Dept  of  Urban  Plan- 
ning. 

G  W   Page 

In:  Planning  for  Groundwater  Protection  Aca- 
demic Press,  New  York,  NY,  1987.  p  69-87,  1  fig,  1 
tab,  54  ref. 

Descriptors:  'Water  pollution  effects,  'Drinking 
water,  'Toxicity,  'Standards,  'Public  health,  Con- 
tamination, Groundwater  pollution.  Water  supply, 
Carcinogens,  Epidemiology,  Water  pollution  pre- 


The  human  health  effects  of  consuming  drinking 
water  containing  toxic  organic  and  inorganic  sub- 
stances are  poorly  understood  and  the  subject  of 
controversy.  The  public  and  public  officials  want 
clear  standards,  which  define  for  each  toxic  chemi- 
cal the  concentration  that  will  not  cause  adverse 
health  effects.  Drinking  water  supplies  may  be 
contaminated  by  volatile  organic  compounds, 
heavy  metals,  and  asbestos.  The  greatest  concern 
from  the  long-term  exposure  to  organic  contami- 
nants in  drinking  water  is  cancer.  Both  animal 
studies  and  epidemiological  studies  have  been  used 
to  investigate  the  relationship  between  carcinogens 
in  drinking  water  and  cancer.  Strongly  divergent 
conclusions  exist  concerning  the  relative  impor- 
tance of  water  as  a  cancer  risk.  The  consequences 
of  failing  to  keep  drinking  water  supplies  free  of 
microcontaminants  are  unknown.  Intervention  to 
keep  these  pollutants  out  of  the  sources  of  water 
supply  is  the  best  approach  but  this  approach  is  not 
likely  to  be  completely  successful.  (See  also  W89- 
05600)  (Stoehr-PTT) 
W89-05603 


ACID  DEPOSITION  AND  THE  ACIDIFICA- 
TION OF  SOILS  AND  WATERS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

J.  O.  Reuss,  and  D.  W.  Johnson. 

Springer- Verlag,  New  York.  1986.  119p. 

Descriptors:  'Air  pollution  effects,  'Acid  rain, 
'Acidification,  'Soil  contamination,  'Water  pollu- 
tion sources,  'Water  pollution  effects,  Ecological 
effects,  Model  studies,  Groundwater  pollution, 
Ecosystems. 

One  of  the  most  pressing  issues  currently  facing 
environmental  scientists  is  the  need  to  predict  the 
effects  of  acid  deposition  on  terrestrial  and  aquatic 
ecosystems.  The  focus  is  on  those  systems  in  which 
acid  deposition  is  most  widespread  and  deleterious. 
Acid  deposition  effects  on  the  soil-plant  system 
and  on  the  composition  of  the  solution  that  is 
released  to  surface  waters  and  groundwaters  were 
analyzed.  With  the  help  of  a  quantitative  model, 
existing  knowledge  was  syntehsized  into  a  concep- 
tual model  consistent  with  established  physico- 
chemical  principles  and  the  bulk  of  information 
available.  (Lantz-PTT) 
W89-05746 


BIOLOGICAL  AND  CHEMICAL  ASSESSMENT 
OF  M-AREA  PROCESS  DISCHARGE  TO  TIM'S 
BRANCH  JUNE  1985  -  DECEMBER  1986, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

W.  L.  Specht,  J.  B.  Pickett,  C.  F.  Muska,  W.  M. 

Starkel,  and  M.  Giffin. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE877-014438. 

Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 

125p,   40   fig,    53   tab,    53   ref,    10   append.   DOE 

Contract  DE-AC09-76SR00001. 

Descriptors:  'Water  pollution  effects,  'Industrial 
wastewater,  'South  Carolina,  'Savannah  River 
Plant,  Radioactive  wastes,  'Environmental  impact, 
Periphyton,  Macroinvertebrates,  Ecological  ef- 
fects, Toxicity,  Nitrates,  Nitrites,  Alkalinity,  Zinc, 
Uranium,  Trichloroethylene,  Biological  studies. 
Chemical  analysis,  Tim's  Branch. 
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This  study  addresses  the  effects  of  the  A-014  out- 
fall of  the  M-Area  Liquid  Effluent  Treatment  Fa- 
cility (LETF)  at  the  Savannanh  River  Plant,  South 
Carolina,  on  the  chemistry  and  biota  of  Tims 
Branch  and  Upper  Three  Runs  Creek  from  June 
1985  through  December  1986,  In  addition  to 
monthly  analyses  for  chemical  parameters,  the  per- 
iphyton  and  macroinvertebrate  communities  of 
each  site  were  sampled  monthly  to  assess  the 
impact  of  the  M-Area  discharges  on  the  overall 
condition  of  these  communities.  Conclusions  from 
this  study  include:  (1)  The  M-Area  A-014  dis- 
charges appeared  to  improve  the  biological  envi- 
ronment at  the  sample  location  immediately  below 
the  confluence  of  the  A-014  discharge  and  Tim's 
Branch  (TB-1)  versus  the  conditions  prior  to  the 
start  of  the  LETF  and  air  stripper  discharges;  (2) 
Total  macroinvertebrate  biomass  and  density  was 
not  significantly  different  at  any  Tim's  Branch 
sample  location;  (3)  The  only  significant  changes  in 
functional  feeding  group  densities  were  increased 
in  collector-filterer  and  scraper  densities  at  site  TB- 
1;  (4)  A  comparison  of  the  major  taxa  indicated  a 
significant  increase  in  Tanytarsini,  Orthocladiinae, 
and  Dipteran  densities  at  site  TB-1,  and  an  increase 
in  the  density  of  Tanytarsini  at  TB-3;  (5)  Nitrate 
levels  in  Tim's  Branch  increased  from  <  1  mg/L 
to  about  5  to  7  mg/L  at  TB-1  after  effluent  from 
the  Project  Air  Stripper  (PAS)  was  consistently 
discharged  to  the  A014  outfall;  (6)  Those  chemical 
parameters  which  were  detected  in  Tim's  Branch 
or  at  the  A-014  outfall  at  concentrations  greater 
than  the  upstream  reference  locations  were  nitrate, 
nitrite,  alkalinity,  specific  conductance,  Zn,  U,  and 
trichloroethylene.  Overall,  the  data  indicate  no 
adverse  impact  on  the  water  chemistry,  water 
quality,  or  aquatic  communities  of  the  Tim's 
Branch/Upper  Three  Runs  system  due  to  dis- 
charges from  the  A-014  outfall  after  startup  of  the 
M-Area  PAS  and  the  M-Area  LETF.  (Lantz-PTT) 
W89-05751 


MANAGEMENT  SIGNIFICANCE  OF  BIOA- 
VAILABLE  PHOSPHORUS  IN  URBAN 
RUNOFF, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  R.  Horner,  E.  B.  Welch,  S.  R.  Butkus,  and  D. 
E.  Spyridakis. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-101950/ 
AS,  price  codes:  A05  in  paper  copy  A05,  A01  in 
microfich.  Project  Completion  Report,  June,  1987. 
82  p,  19  fig,  1  tab,  44  ref,  4  append.  Contract  14-08- 
0001-G1259.  Project  USGS  G-1259-04. 

Descriptors:  "Phosphorus,  "Urban  runoff,  *Water 
pollution  effects,  Biologically  available  phospho- 
rus, Storm  runoff,  Water  quality,  Nonpoint  pollu- 
tion sources,  Lake  trophic  state,  Eutrophication, 
Lake  management,  Washington,  Lake  Sammamish, 
Issaquah  Creek,  Algal  growth,  Bioassay. 

Biologically  available  phosphorus  (BAP)  was  de- 
termined in  Lake  Sammamish  at  two  depths  and  in 
its  main  tributary,  Issaquah  Creek,  by  an  algal 
growth  potential  bioassay  technique.  BAP  was 
more  closely  related  to  soluble  reactive  phospho- 
rus (SRP)  than  to  total  phosphorus.  Relationships 
between  BAP  and  SRP  plus  sodium  hydroxide- 
extractable  phosphorus  were  derived  to  permit 
BAP  estimation  from  chemical  measurements  in 
the  future.  A  previously  developed  nonsteady- 
state,  mass  balance  model  for  Lake  Sammamish 
was  reformulated  in  terms  of  BAP,  calibrated,  and 
verified.  A  linear  relationship  was  also  dervived  to 
predict  phytoplankton  biomass  as  chlorophyll  a 
and  Secchi  depth  transparancy  for  future  cases  of 
watershed  development  and  storm  runoff  pollution 
control.  Significant  change  in  trophic  state  indica- 
tors is  expected  without  controls,  while  state-of- 
the-art  retention  facilities,  vegetated  overland  flow 
treatment,  and  soil  infiltration  of  runoff  could 
maintain  the  current  state.  The  analysis  led  to  the 
generation  of  a  series  of  management  strategies  to 
protect  Lake  Sammamish  water  quality.  (USGS) 
W89-05782 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 

Federation,  Alexandria,  VA  22314-1994.  p  49-60,  3 
fig,  10  ref,  append. 


5D.  Waste  Treatment  Processes 


SLUDGE  TREATMENT  AND  DISPOSAL  IN  A 
TROPICAL  ENVIRONMENT, 

RCP  and  Associates,  Rio  Piedras,  PR. 

For  primary  bibliographic  entry  see  Field  5E 

W  89-0467  7 


PROCESS  DYNAMICS  OF  COMPOSTING-   A 
PROPOSED  STUDY, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E 

W89-04682 


MODIFICATION  OF  WATER  QUALITY  IN 
IVUJIVIK  (NORTHERN  QUEBEC,  CANADA), 

Quebec  Univ.,  Montreal. 
M.  Barraja,  and  P.  DiPizzo. 

IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  232-238,  5  fig,  26  ref. 

Descriptors:  *Solid  waste  disposal,  *Domestic 
wastes,  "Canada,  "Water  quality  management, 
"Drinking  water  supply,  Public  health,  Sanitation, 
Wastewater  disposal,  Water  pollution  prevention, 
Waste  management. 

The  community  of  Ivujivik  located  at  the  63rd 
parallel  is  the  northern-most  community  in 
Quebec.  The  natural  conditions  are  severe  and 
compulsive.  The  human  and  social  economic  con- 
ditions are  very  hard  due  to  a  change  from  nomad 
autosufficient  life  based  on  hunting  and  fishing  to  a 
sedentary  economy  based  on  consumption  of  the 
products  from  the  south.  This  change  of  life-style 
brings  acute  sanitary  and  environmental  problems 
due  to  deficient  sanitary  structure  and  to  solid 
waste  management  in  this  northern  environment. 
The  drinking  water  supply  is  provided  by  tank 
trucks.  The  houses  are  not  very  well  isolated,  and 
have  no  plumbing  or  main  sanitary  drainage  net. 
The  wastewaters  are  thrown  outside  the  houses, 
and  solid  wastes  are  disposed  of  in  plastic  bags  that 
accumulate  in  open  dumps  outside  the  village  on 
the  shore.  To  improve  the  basic  sanitary  condi- 
tions, it  is  very  important  to  install  a  plumbing 
system  with  water  distribution  by  gravity  and  sup- 
plied by  the  existing  system  of  delivery  by  trucks. 
The  transfer  to  the  point  of  supply  for  the  drink- 
able water  will  permit  a  long  term  supply  of  good 
water  quality.  The  installation  of  retention  tanks 
with  periodical  emptying  in  each  house  will  allow 
vacuum  trucks  to  deliver  wastewater  to  a  treat- 
ment plant.  The  movement  of  the  dump  site  is 
imperative  for  health  reasons  and  the  dumping 
should  be  controlled  and  landfilled.  (See  also  W89- 
04689)  (Author's  abstract) 
W89-04720 


TOXICITY  REDUCTION  EVALUATIONS  IN 
MUNICIPAL  WASTEWATER  TREATMENT 
PLANTS, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04748 


AUTOMATED  DIRECT  MEASUREMENTS  OF 
TOTAL  CYANIDE  SPECIES  AND  THIOCYAN- 
ATE  IN  PRESENCE  OF  EACH  OTHER, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04784 


Descriptors:  "Wastewater  treatment,  "Activated 
sludge  process,  "Process  control,  Respirometry, 
Biodegradation,  Biomass,  Model  studies,  Critical 
point  curves,  Graphical  analysis,  Dilute-out 
curves,  Optimization. 

A  methodology  is  presented  that  can  be  used  to 
apply  respirometric  techniques  to  devise  specific 
operational  guidelines  for  activated  sludge  systems. 
Basically,  respirometry  tests  are  performed  using 
the  target  waste  and  plant  biomass.  Analysis  of 
these  results  yields  parameters  that  quantify  the 
biodegradative  capability  and/or  capacity  of  the 
system.  These  parameters  then  are  inserted  into 
process  control  models  for  the  activated  sludge 
system.  The  results  of  these  analyses  produce 
dilute-out  curves  and,  if  the  waste  is  inhibitory, 
critical  point  curves.  These  graphs  can  be  used  to 
identify  specific  operating  strategies  that  can  be 
implemented  to  avoid  permit  violations  and  allow 
management  to  be  proactive  in  process  control  and 
responsive  to  changing  influent  conditions  or  load- 
ings. Critical  point  curves  identify  an  operating 
condition  that  must  not  be  violated.  In  the  case  of 
treatment  of  inhibitory  waste,  the  dilute-out  curves 
are  then  used  to  identify  the  overall  operating 
range  of  the  reactor  and  to  provide  operational 
guidance  for  process  optimization.  (See  also  W89- 
04782)  (Rochester-PTT) 
W89-04788 


APPLICATION  OF  COMPUTERIZED  QUAL- 
ITY CONTROL  CHARTS  AND  REPORTS  FOR 
WASTEWATER  FACILITIES, 

Data  Stream  Systems,  Greenville,  SC. 
L.  G.  Blackwell. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  32p,  21 
fig,  6  tab,  4  ref. 

Descriptors:  "Quality  control,  "Wastewater  facili- 
ties, "Statistics,  "Performance  evaluation,  Aer- 
ation, Charts,  Precision,  Accuracy,  Cost  repay- 
ment, Probability  plots. 

Computer  development  of  traditional  quality  con- 
trol (QC)  charts  for  wastewater  treatment  facilities 
is  presented.  Applications  for  the  State  of  Califor- 
nia demonstrated  the  methodology  and  generated 
time  savings  of  a  man-week  for  an  annual  QC 
report.  One  utility  demonstrated  a  payback  from 
aeration  system  savings  in  less  than  two  months. 
Relative  accuracy  and  precision  plots  allowed  a 
quick  assessment  of  data  that  exceeded  QC  guide- 
lines. Shewhart  limits,  standard  deviation,  previous 
plant  QC  data  and  Standard  Methods  provided 
guidelines  for  acceptable  performance.  Relative  ac- 
curacy and  precision  graphs  allowed  users  to  assess 
limit  exceedances  quickly  regardless  of  data  count. 
Probability  plots  presented  a  simple  and  consistent 
method  for  comparing  the  range  and  dispersion  of 
two  (or  more)  different  data  bases  on  a  single 
graph.  In  an  industrial  pretreatment  program  the 
wastewater  treatment  plant  can  compare  internal 
precision  and  accuracy  with  industrial  discharger 
analyses,  providing  quantitative  information  on 
data  reliability.  The  application  of  plus  or  minus 
two  and  three  standard  deviation  limits  to  process 
information,  e.g.,  system  aeration  requirements,  de- 
fines a  specific  basis  for  determining  when  varia- 
bles are  inside  or  outside  of  critical  limitis.  Excur- 
sions outside  of  these  plant  developed  limits  should 
trigger  immediate  action  to  determin  the  causative 
agent.  (See  also  W89-04782)  (Author's  abstract) 
W89-04791 


USE  OF  RESPIROMETRY  FOR  OPERATING 
ACTIVATED  SLUDGE  PLANTS  TREATING 
TOXIC  WASTEWATERS, 

Bioprocess  Engineering,  Inc.,  Wilmington,  DE. 
R.  J.  Colvin,  and  A.  F.  Rozich. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,   1988.  Water  Pollution  Control 


CITY  OF  NASHVILLE  COMPOSTING  OPER- 
ATIONS, 

E     and     A     Environmental     Consultants,     Inc.. 
Stoughton,  MA. 

E.  Epstein,  B.  L.  Hazelwood,  and  V.  W.  Frye. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April   19-20,   1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  2-6,  2 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


ref. 

Descriptors:  'Composting,  'Wastewater  treat- 
ment, 'Sludge  disposal,  'Nashville,  Tennessee, 
Performance  evaluation,  Sludge  drying,  Cost  anal- 
ysis, Filtration. 

The  Central  composting  operation  of  the  Nash- 
ville, Tennessee,  wastewater  treatment  department 
which  treats  40  dry  tons/day  of  dewatered,  belt 
filter  press  sludge  and  the  Dry  Creek  operation, 
which  processes  approx  8  dry  tons/day  of  vacuum 
filtered  sludge  are  described.  The  Dry  Creek 
system  was  patterned  after  the  Camden,  New 
Jersey,  Composting  Facility,  however  operations 
were  unsuccessful  and  therefore  discontinued.  Sub- 
sequent analysis  showed  that  the  failure  was  due  to 
inadequate  aeration  capacity,  inability  to  regulate 
aeration  rates  on  individual  piles,  poor  mixing,  no 
curing  or  storage  area,  poor  screen  system,  lack  of 
operator  training  and  operations  and  maintenance 
manuals,  and  sludge  solids  too  low  (14-15%)  re- 
sulting in  excessive  use  of  bulking  agent.  This  was 
replaced  by  the  aerated  static  pile  method  of  com- 
posting. Sludge  and  woodchips  were  mixed,  an 
aeration  plenum  was  laid  down,  a  mixture  of 
sludge  and  woodchips  were  placed  over  the 
plenum,  and  the  pile  was  covered  with  compost. 
Because  of  the  17%  sludge  solids  content,  dewater- 
ing  operations  were  improved  by  adding  belt  filter 
presses.  This  mechanized  static  pile  system  is  ex- 
pected to  be  able  to  process  40  dry  tons/day  when 
completed.  Composting  the  sewage  sludge  has 
been  shown  to  be  an  economical  and  environmen- 
tally acceptable  sludge  disposal  method.  (See  also 
W89-04782)  (Rochester-PTT) 
W89-04795 


CITY    OF    AUSTIN    SLUDGE    REUSE    PRO- 
GRAM, 

Camp,  Dresser  and  McKee,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04796 


FULL  SCALE  PILOT  RESULTS:  COMPOST- 
ING WASTEWATER  SLUDGES  USING  AGI- 
TATED-BED SYSTEM, 

International  Process  Systems,  Inc.,  Lebanon,  CT. 
G.  A.  Kuter,  L.  Naylor,  and  P.  Gormsen. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  19p,  4  fig, 
9  tab,  4  ref. 

Descriptors:  'Composting,  'Wastewater  treat- 
ment, *Sludge  disposal,  Connecticut,  Pilot  plants, 
Performance  evaluation,  Sludge  drying,  In-vessel 
composting,  Sludge  solids.  Sludge  properties. 

Studies  performed  to  document  the  composting  of 
municipal  wastewater  sludges  in  a  vessel  system 
are  described.  Pilot  studies  were  conducted  at  Leb- 
anon, Connecticut,  using  a  forced  air,  agitated  bed, 
vessel  system  consisting  of  four  rectangular  con- 
crete bays  6  ft  wide  x  6  ft  deep  x  180  ft  long.  A 
total  of  131  wet  tons  of  wastewater  sludge  from 
five  towns  was  delivered  to  the  facility  for  com- 
posting. The  sludges  varied  considerably  in  terms 
of  volatile  solids  (68-83%),  pH  (5.6-7.3),  and  total 
N  content  (5.6-9.2%).  Sawdust  was  used  as  a  bulk- 
ing agent  for  118  tons  of  sludge  and  a  mixture  of 
leaves  and  chips  was  used  for  another  12.6  tons.  In 
another  study,  laboratory  data  were  obtained  using 
Zimpro  sludge  and  compared  with  the  results  of 
the  pilot  tests.  The  results  with  the  Zimpro  sludge 
were  similar  to  those  observed  with  the  other 
sludges  Weight  losses  observed  during  the  com- 
posting process  were  a  function  of  both  moisture 
loss  and  destruction  of  volatile  solids.  When  the 
dryness  of  the  input  mix  was  maintained  above 
.  dry  solids  (ideally  40%),  dry  output  compost 
(60%  dry  solids  or  greater)  can  be  expected,  with  a 
.iii.n  time  of  20-24  days.  The  daily  mixing  of 
the  compost  by  agitation  machinery  is  a  unique 
feature  of  this  system  and  appears  to  be  an  impor- 
tant feature  facilitating  the  composting  process. 
Results  of  the  demonstration  indicate  that  between 
2.5  and  3.6  vvi  I  ions  of  sludge  (0.6  dry  tons)  were 
processed  daily  in  a  single  bay.  These  results  were 
d    '.nli  sludges  at  a  mean  of  17%  dry  solids; 


great  quantities  can  be  processed  if  the  dry  solids 
percentage  is  higher  or  if  a  drier  bulking  agent  is 
used.  (See  also  W89-04782)  (Rochesler-PTT) 

WK9-04797 


AKRON  SLUDGE  COMPOSTING  FACILITY, 

Akron  Composting  Facility,  OH. 
E.  Exley. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  15-20, 
append. 

Descriptors:  'Composting,  'Wastewater  treat- 
ment, 'Sludge  disposal,  'Akron,  'Ohio,  Perform- 
ance evaluation.  Sludge  drying,  Odors,  In-vessel 
composting,  Filtration,  Temperature,  Fertilizers, 
Soil  amendments,  Design  criteria,  Heavy  metals. 

The  Akron,  Ohio,  sludge  composting  facility  was 
recently  nominated  for  a  national  civil  engineering 
award.  The  integrated  design  including  dewater- 
ing,  mixing,  in-vessel  composting,  and  material 
handling  will  lead  the  industry  in  future  compost- 
ing facilities  and  a  solution  to  sewage  sludge  solids 
disposal.  The  Akron  plant  is  designed  to  process  73 
dry  tons  of  sewage  sludge  per  day.  The  input 
sludge  is  a  mixture  of  gravity  thickened  and  waste- 
activated  diffused  air  flotation  secondary  sewage 
sludge.  The  ratio  of  primary  sludge  in  the  mixture 
ranges  from  40-60%  and  the  solids  portion  of  the 
mixed  sludge  ranges  from  4-6%.  Belt  filter  presses 
dewater  the  sewage  sludge  to  a  cake  consisting  of 
22-28%  solids;  capture  rate  of  the  presses  varies 
from  94-97%.  The  compost  is  blended  with  1.0 
part  sewage  sludge,  2.0  parts  recycle  compost,  0.4 
parts  hardwood  bark,  and  0.4  parts  sawdust.  This 
blend  enters  the  reactor  with  42%  dry  solids  and 
after  21  days  of  composting  is  discharged  at  55- 
65%  solids.  Four  reactors  20  feet  wide  x  10  feet 
deep  x  726  feet  long  are  used.  Discharged  compost 
cures  for  90  days  before  it  is  sold.  The  major 
problem  of  the  facility  has  been  maintaining  aer- 
ation to  obtain  proper  temperature  and  control 
odors.  The  sludge  product  is  a  desirable  product 
for  use  with  ornamental  plants,  but  Akron  sludge  is 
not  recommended  for  agricultural  use  due  to  its 
high  content  of  Cd  and  other  metals.  (See  also 
W89-04782)  (Rochester-PTT) 
W89-04798 


HAMPTON  ROADS  SANITATION  DISTRICT'S 
COMPOST  MARKETING  PROGRAM, 

Hampton  Roads  Sanitation  District,  Norfolk,  VA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04799 


NATIONWIDE  SURVEY  OF  COMPOSTING 
FACILITIES, 

BioCycle,  Emmaus,  PA. 
N.  Goldstein. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  30-36. 

Descriptors:  'Composting,  'Surveys,  'United 
States,  'Performance  evaluation,  Design  criteria, 
Cost  analysis,  Odors,  Pricing,  Economic  aspects, 
Wastewater  facilities,  Technology. 

BioCycle  magazine  conducted  an  annual  survey  of 
sludge  composting  in  1987.  There  were  107  operat- 
ing sludge  composting  facilities  in  the  United 
States  with  an  additional  90  in  the  consideration, 
planning,  design,  or  construction  stages.  The  four 
most  common  methods  for  composting  sewage 
sludge  are  aerated  static  pile,  windrow,  aerated 
windrow,  and  in-vessel;  several  plants  have  vermi- 
composting  operations,  using  earthworms  to  fur- 
ther process  the  compost  material.  Rising  interest 
in  composting  among  cities  is  coinciding  with  in- 
creasing sophistication  in  the  technology  and  level 
of  operational  knowledge.  Odors  are  the  number 
one  problem  being  experienced  by  sludge  compost- 
ing operations  thus  odor  control  receives  the  most 
research  support.  Complete  data  on  operating  costs 
and  compost  production  are  difficult  to  obtain.  A 
sampling  from  the  questionnaires  shows  operating 


costs  at  sialic  pile  facilities  ranging  from  Vi  to  $50/ 
wet  ton  The  in-vessel  facilities  showed  costs  in  the 
$25  to  $45/wet  ton  range.  1  he  price  of  the  finished 
compost  ranges  from  $4-6/  cu  yd  Several  new 
ideas  are  emerging  in  the  field,  including  use  of 
regional  facilities  to  compost  sludge  from  several 
towns,  composting  sludge  with  leaves,  yard  waste, 
tree  trimmings,  and  the  heavy  organic  fraction  of 
the  solid  waste  stream,  plus  regulatory  demands 
that  all  facilities  be  enclosed.  (See  alvj  W89- 
0484782)  (Rochester-PTT) 
W89-04800 


MASSACHUSETTS  WATER  RESOURCES  AU- 
THORITY: INTERIM  SLUDGE  MANAGE- 
MENT PROGRAM, 

Massachusetts      Water       Resources      Authority, 
Boston,  MA.  Residuals  Management  Program. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04802 


MILWAUKEE'S  SLUDGE  REUSE  PROGRAM: 
A  DECADE  OF  GROWTH  AND  SUCCESS, 

Milwaukee  Metropolitan  Sewerage  District,  WI 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04803 


CLAYTON  COUNTY'S  SLUDGE  MANAGE- 
MENT FACILITIES, 

Clayton  County  Water  Authority,  Morrow,  GA. 
N.  Wellons,  W.  S.  Elliott,  and  J.  Brandon. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  75-80,  2 
tab. 

Descriptors:  'Sludge  disposal,  'Wastewater  treat- 
ment, 'Clayton  County,  'Land  application,  'Com- 
posting, 'Georgia,  Spray  irrigation.  Forestry,  Acti- 
vated sludge.  Disinfection,  Pelletizing.  Economic 
aspects. 

Clayton  County,  just  south  of  Atlanta,  Georgia, 
operates  four  treatment  plants  discharging,  respec- 
tively, 15,  4.5,  1.1,  and  4.0  MGD  of  treated  efflu- 
ent. In  Clayton  County,  wastewater  undergoes  ac- 
tivated sludge  treatment  and  disinfection  at  two  of 
the  plants,  is  renovated  as  it  flows  through  a  forest- 
ed spray  irrigation  facility  over  a  period  of  about 
60  days,  and  then  mixes  with  natural  water  sources 
before  it  is  finally  treated  at  a  modern  water  filter 
plant  for  use  as  potable  water.  Trees  from  the 
spray  irrigation  facility  are  recycled  as  wood  chips 
for  fuel  at  the  pelletizing  facility  or  as  sawdust  as 
the  carbon  source  for  the  compost  facility.  High 
quality  sludge  pellets  and  compost  return  organic 
material  and  nutrients  to  the  soil.  Experience  with 
both  pelletizing  and  enclosed  vessel  composting  of 
activated  sludge  indicates  that  both  are  workable 
methods  for  all-weather  processing  of  solids  even 
though  capital  costs  are  high  in  each  Both  systems 
have  performed  well,  allowing  Clayton  County's 
plants  to  meet  discharge  standards  with  ease.  (See 
also  W89-04782)  (Rochester-PTT) 
W89-04804 


EMERGING  SLUDGE  MANAGEMENT  TECH- 
NOLOGIES, 

Tulane  Univ.,  New  Orleans,  LA.  Dept.  of  Envi- 
ronmental Health  Sciences. 
R.  S.  Reimers,  and  T.  G.  Akers. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  81-110, 
6  tab,  45  ref. 

Descriptors:  'Sludge  conditioning,  'Sludge  diges- 
tion, 'Wastewater  treatment,  'Technology  trans- 
fer, 'Disinfection,  Sludge  dewatering,  Lagoons, 
Electrolysis,  Sludge  thickening,  Ozonation,  Chemi- 
cal fixation,  Acoustics,  Waste  recovery,  Biodegra- 
dation,  Irradiation. 

The  current  situation  in  sludge  treatment  technol- 
ogies is  summarized,  including  definitions  of  vari- 
ous processes,  rationale  for  sludge  treatment,  and 


164 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


characteristics  of  emerging  technologies.  Emerg- 
ing and  developing  sludge  treatment  processes 
considered  include:  conditioning  with  organic 
polymers,  electroacoustic  dewatering,  electrolytic 
thickening,  detoxification  by  aerobic  thermophilic 
digestion,  use  of  chelating  agents  to  enhance  aero- 
bic digestion,  fixed-film  digestion  systems,  earth- 
worm conversion  technology,  molten  salt  combus- 
tion, fluidized  bed  incineration,  solar  drying,  flash 
drying  technology,  co-combustion,  oil  recovery 
from  primary  sludge,  hydrogen  peroxide  with  ul- 
trasound, fixation,  solvent  and  metals  recovery, 
drying  beds,  sludge  lagoon  storage,  combined 
processes,  lime  stabilization,  N-Viro  process,  che- 
mifixation,  ozonics,  Modar  process,  plasma  arc, 
beta  irradiation,  gamma  irradiation,  microwave  ir- 
radiation, high-gradient  magnetic  metal  separation, 
microbial  and  genetic  disinfection  methods,  applied 
field  (non-ionizing)  irradiation,  enzymes,  and  in- 
tense plasma  treatment.  Public  opinion  demands 
that  municipal  sludges  be  processed  so  as  to  be 
reusable.  This  mandate  has  given  impetus  to  the 
need  for  developing  innovative  approaches  for 
sludge  treatment  based  on  the  possible  end  uses 
and  recycling  modes.  The  treatment  of  municipal 
sludges  by  innovative  technologies  has  advanced 
tremendously  in  the  last  decade.  While  most  of  the 
innovative  approaches  have  been  simple  modifica- 
tions resulting  in  increased  efficiencies  and  cost 
effectiveness  of  existing  processes,  some  truly  new 
treatment  processes  have  evolved.  The  use  of  bio- 
technology, catalysts,  and  applied  fields  are  exam- 
ples of  the  latest  approaches  to  developing  eco- 
nomically feasible  treatment  methods  for  altering 
or  eliminating  persistent  constituents  to  increase 
the  recycling  potential  of  the  treated  sludges.  (See 
also  W89-04782)  (Rochester-PTT) 
W89-04805 


ALKALINE  STABILIZATION  AND  DISINFEC- 
TION OF  MUNICIPAL  WASTEWATER 
SLUDGE  IN  TOLEDO,  OHIO:  A  CASE  OF 
GOVERNMENTAL,  BUSINESS  AND  ACADEM- 
IC COOPERATION, 

Medical  Coll.  of  Ohio  at  Toledo.  Dept.  of  Microbi- 
ology. 

J.  C.  Burnham. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  111-123, 
4  fig,  3  tab,  5  ref. 

Descriptors:  *Sludge  stabilization,  'Wastewater 
treatment,  'Cement  kiln  dust,  Lime,  Odor  control, 
Disinfection,  Salmonella,  Coliforms,  Ascaris,  Vi- 
ruses, Michigan,  Ohio,  Heat  treatment,  Mixing, 
Bioindicators. 

A  series  of  experiments  were  performed  to  exam- 
ine the  interaction  of  cement  kiln  dust  (CKD)  and 
lime  with  municipal  wastewater  sludge  cake  in 
relation  to  microorganism  survival  and  odor  to 
determine  the  effectiveness  of  CKD  or  lime  in 
killing  pollution  indicator  bacteria,  ie,  fecal  coli- 
forms and  fecal  streptococci,  and  actual  pathogens 
(Salmonella  typhimurium,  poliovirus,  or  Ascaris 
suum  eggs).  CKD  treatment  of  Toledo,  Ohio, 
sludge  in  a  pilot  study  was  most  effective  at  35% 
CKD,  leading  to  reduction  of  all  organisms  to 
acceptable  levels  and  a  reduction  in  odor.  In  a 
large-scale  trial,  35%  CKD  was  mixed  with  sludge 
from  Monroe,  Michigan,  which  was  then  win- 
drowed  outdoors,  including  mixing  by  a  'Brown 
Bear'  mixing  machine.  Salmonella  levels  decreased 
from  104  colony-forming  units  (CFU)/5  gram  dry 
weight  sludge  (gdws)  to  less  than  1  CFU/5  gdws 
in  1  day.  Similarly  fecal  coliforms  were  reduced 
from  9  million  to  80  in  1  day  and  to  <  1  per  5/ 
gdws  at  7  days.  Because  there  was  neither  Ascaris 
nor  enterovirus  even  in  the  raw  sludge,  further 
trials  were  needed.  In  treating  sludge  from  other 
cities,  Ascaris  egg  viability  was  reduced  to  less 
than  1/5  gdws  and  odor  was  good.  Another  alter- 
native tested  was  lime  +  CKD  +  heat;  this  ap- 
proach reduced  the  total  sludge  processing  time 
from  weeks  to  1  day  for  microbial  control  and  7 
days  for  good  odor  control.  (See  also  W89-04782) 
(Rochester-PTT) 
W89-04806 


SIDE-BY-SIDE  SLUDGE  DEWATERING  PER- 
FORMANCE WITH  FULL  SCALE  BELT 
FILTER  PRESSES, 

Memphis  Wastetreatment  Facilities,  TN. 
J.  R.  Collins. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  124-141, 
Stab. 

Descriptors:  'Wastewater  facilities,  'Sludge 
drying,  'Belt  filter  presses,  'Comparison  studies, 
'Performance  evaluation,  'Memphis,  'Tennessee, 
Cost  analysis,  Polymers,  Wastewater  treatment. 

Data  gathered  by  the  Memphis  Treatment  plants 
on  the  productivity,  cake  solids,  polymer  usage, 
reliability,  screen  life,  and  life  cycle  costs  in  rela- 
tion to  five  types  of  filter  presses  are  summarized. 
From  this  experience  several  conclusions  could  be 
drawn.  Sludge  throughput  with  Memphis  sludges 
varies  according  to  the  type  of  2-m  press  both  in 
overall  throughput  capability  and  throughput  ca- 
pability per  effective  meter  of  width.  The  com- 
bined length  of  the  gravity  section  and  gradual 
pressure  (wedge)  zone  is  likely  a  major  influencing 
factor  on  throughput  capability  per  effective  meter 
of  width.  Effective  width  varies  considerably 
among  belt  filter  presses  with  nominal  2.0-  or  2. 2-m 
widths.  Sludge  throughput  on  a  belt  filter  press 
varies  substantially  with  the  solids  in  the  sludge 
being  dewatered.  On  Memphis  sludges  throughput 
varies  directly  with  the  feed  sludge  solids  concen- 
tration and  inversely  with  the  percent  volatile  por- 
tion of  the  feed  sludge  solids.  The  data  collected 
on  the  four  types  of  Belt  Filter  Presses  at  the 
Memphis  North  Plant  suggests  that  some  differ- 
ence between  the  degree  of  cake  dryness  may  be 
obtained  by  similar  types  of  belt  filter  presses.  The 
type  of  belt  filter  press  has  little  or  no  effect  on 
polymer  dosage  requirements.  Polymer  use  de- 
pends instead  on  the  type  of  sludge  being  dewa- 
tered. There  can  be  a  substantial  difference  among 
various  types  of  belt  filter  presses  in  terms  of 
mechanical  reliability.  Insofar  as  the  various  press- 
es operated  by  the  City  of  Memphis  are  concerned, 
no  obvious  significant  economic  advantage  was 
apparent  in  using  an  endless  woven  polyester  belt 
or  a  Spiral-Link  belt  versus  a  woven  polyester  belt 
with  a  clipper  seam.  Among  the  four  belt  filter 
presses  used  at  the  North  Plant,  there  is  no  signifi- 
cant advantage  of  one  over  the  others  in  terms  of 
solids  capture.  The  task  of  determining  which  type 
or  types  of  belt  filter  presses  will  represent  the 
lowest  life  cycle  cost  is  best  left  to  the  individual 
municipality  or  industry.  (See  also  W89-04782) 
(Rochester-PTT) 
W89-04807 


CITY  OF  TAMPA  SLUDGE  PELLETIZING 
PROJECT, 

Hookers  Point  Advanced  Wastewater  Treatment 
Plant,  Tampa,  FL. 

D.  W.  Pickard,  J.  E.  Drapp,  and  T.  W.  Burke. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  142-152, 
5  fig. 

Descriptors:  'Sludge  utilization,  'Sludge  condi- 
tioning, 'Pelletizing,  'Wastewater  treatment, 
'Tampa,  'Florida,  Performance  evaluation, 
Design  criteria,  Odors,  Comparison  studies,  Pilot 
plants. 

The  City  of  Tampa,  Florida,  operates  a  60-mgd 
advanced  wastewater  treatment  plant  that  pro- 
duces an  average  of  32  dry  tons  of  sludge  daily. 
Future  sludge  yields  of  45-63  dry  tons/day  have 
been  projected.  Specific  problems  of  existing 
sludge  pelletizing  plants  were  addressed  in  a  design 
study.  These  are:  (1)  offensive  odors  from  the 
processing  train  exhaust  air;  (2)  product  quality, 
sizing,  and  uniformity;  (3)  evaporation  rates;  (4) 
materials  handling;  and  (5)  fuel  costs  and  heat 
exchange  difficulties.  Mass  and  energy  balance  dia- 
grams are  presented  here  for  the  three  preliminary 
designs  for  the  Tampa  plant  and  the  overall  site 
plan  and  plant  layout  for  the  chosen  version  are 
included.  The  alternative  chosen  was  selected  be- 


cause of  its  fuel  efficiency  and  the  prospect  of 
more  effective  odor  control  resulting  from  the  use 
of  an  afterburner.  In  addition,  the  chosen  alterna- 
tive also  allows  the  use  of  waste  heat  from  an 
external  heat  source,  as  well  as  a  direct-fueled  gas 
burner.  The  plant  also  includes  a  screening  step. 
The  equipment  should  be  able  to  process  31.5  tons/ 
day  in  each  of  two  processing  trains.  A  test  using 
Tampa  sludge  at  another  city  where  a  plant  similar 
to  the  new  design  already  existed  showed  that  the 
Tampa  sludge  could  be  processed  into  a  saleable 
pelletized  product,  with  adequate  odor  control  for 
building  air.  However,  afterburners  were  more  ef- 
fective for  odor  control  for  process  air.  (See  also 
W89-04782)  (Rochester-PTT) 
W89-04808 


SEWAGE  SLUDGE  REUSE/DISPOSAL  IN  AN 
EVOLVING  REGULATORY  ATMOSPHERE:  A 
CALIFORNIA  PERSPECTIVE, 

Carollo  (John)  Engineers,  Walnut  Creek,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04809 


BIOREMEDIATION  OF  CONTAMINATED 
SOILS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
R.  C.  Loehr,  and  R.  M.  Kabrick. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  165-175, 
1  fig,  3  tab,  3  ref. 

Descriptors:  'Bioremediation,  'Biological  treat- 
ment, 'Water  pollution  treatment,  'Hazardous  ma- 
terials, 'Biodegradation,  Toxicity,  Industrial 
wastes,  Sludge,  Soil  contamination,  On-site  treat- 
ment, Cleanup  operations,  Microorganisms. 

Bioremediation  is  a  managed,  demonstrated  active 
treatment  process  that  uses  microorganisms  to  de- 
grade and  transform  the  chemicals  in  contaminated 
soil  and  industrial  sludges  and  residues.  The  proc- 
ess also  reduces  the  toxicity  of  the  organics  and  the 
migration  potential  of  hazardous  constituents  in 
such  material.  On-site  and  in-situ  bioremediation 
process  have  been  used  for  the  treatment  of  resi- 
dues from  the  petroleum  and  wood  preserving 
industries  and  for  soils  contaminated  by  contents  of 
lagoons  and  storage  impoundments.  The  funda- 
mentals of  biological  treatment,  as  applied  to  these 
methods  to  achieve  cleanup,  closure,  and  treatment 
objectives,  are  the  key  to  the  proper  design  and 
operation  of  bioremediation  processes.  Treatability 
evaluations  determine  the  technical  and  economic 
feasibility  of  alternative  process  configurations. 
Such  evaluations  include  (1)  wasie  and  residue 
characterization,  (2)  problem  and  performance  def- 
inition, (3)  controlled  laboratory  studies,  (4)  pilot 
and/or  field  studies,  and  (5)  large-scale  demonstra- 
tions. Case  studies  described  here  and  other  exam- 
ples indicate  that  bioremediation  is  a  feasible 
method  for  the  degradation  or  organics  in  contami- 
nated soils  and  in  residues  from  industrial  process- 
es. It  is  possible  to  use  naturally  occurring  micro- 
organisms and  to  enhance  their  activity  by  modify- 
ing and  controlling  their  environment.  Specially 
developed  microorganisms  have  not  be  shown  to 
be  necessary.  (See  also  W89-04782)  (Author's  ab- 
stract) 
W89-04810 


REGIONAL  SEPTAGE  DISPOSAL  IN  SOUTH- 
EASTERN CONNECTICUT, 

Norwich  Dept.  of  Public  Utilities,  CT. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-04811 


CASE  STUDY  OF  AGRONOMIC  LAND  APPLI- 
CATION OF  SLUDGE, 

Black  and  Veatch,  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04813 


LAND     APPLICATION     OF     INCINERATOR 
ASH, 


165 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Minnesota  Univ.,  St.  Haul.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04814 


LAND  APPLICATION  OF  KODAK  COLORA- 
DO DIVISION  WASTEWATER  TREATMENT 
PLANT  SLUDGE, 

Eastman  Kodak  Co.,  Windsor,  CO.  Kodak  Colora- 
do Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-04815 


BIOLOGICAL  TREATMENT  OF  TOXICS  IN 
WASTEWATER:  THE  PROBLEMS  AND  OP- 
PORTUNITIES, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
D.  F.  Bishop,  and  N.  A.  Jaworski. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-124094. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-87/326,  October  1987. 
28p,  3  fig,  7  tab,  33  ref. 

Descriptors:  'Biological  wastewater  treatment, 
♦Toxic  wastes,  *Wastewater  treatment,  'Toxicity, 
Water  pollution  control,  Separation  technology, 
Volatilization,  Biodegradation,  Anaerobic  treat- 
ment, Anaerobic  digestion. 

EPA  research  on  toxics  control  in  wastewater 
treatment  involves  three  approaches:  (1)  specific 
toxics  treatability  to  determine  the  respective  con- 
tribution of  the  three  removal  mechanisms  in  con- 
ventional wastewater  treatment;  (2)  toxicity  degra- 
dation and  reduction  in  treatment  and  pretreat- 
ment;  and  (3)  innovative  concepts  to  enhance  con- 
trol of  toxics  in  biological  treatment.  The  goal  of 
the  treatability  research  is  to  develop  predictive 
procedures  to  estimate  the  fate  of  specific  toxics  in 
conventional  wastewater  treatment.  Progress  in 
developing  the  data  on  the  removal  mechanisms  of 
partitioning,  volatilization  and  biodegradation  is 
described.  Toxicity  reduction  evaluation  (TRE) 
studies  are  being  used  to  isolate  and  trace  the 
causes  of  toxicity  pass-through  in  treatment,  to 
identify  the  specific  toxics,  and  to  evaluate  treat- 
ment and  pretreatment  approaches  to  reduce  toxic- 
ity pass-through.  Innovative  concepts  to  enhance 
toxic  control  include  control  of  the  toxic  discharge 
rates  into  treatment;  use  of  additives  such  as  clays, 
binding  proteins,  carbons,  enzymes,  etc.;  use  of 
anaerobic -aerobic  treatment  combinations,  use  of 
bioengineered  organisms,  and  the  use  of  special 
reactors  and  operational  approaches  at  central 
treatment  plants  to  improve  toxics  removals.  (Au- 
thor's abstract) 
W89-04839 


REMOVAL  OF  CHROMIUM  FROM  ION  EX- 
CHANGE REGENERANT  SOLUTION, 

Houston,  TX. 

For  primary  bibliographic  entrv  see  Field  5F. 

W  89-04841 


ANAEROBIC  FLUID-BED  TREATMENT  OF 
COAL  CONVERSION  WASTEWATER, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

M.  T.  Suidan,  J.  T.  Pfeffer,  G.  F.  Nakhalm,  and  U. 
K  Traegner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-000628. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/PC/90514-T4.  Fourth  Quarter- 
ly Technical  Progress  Report  for  the  period  MAy 
15  to  August  15,  1987.  16p,  7  fig,  2  tab.  DOE 
Contract  DE-FG22-86PC90514. 

Descriptors:  "Coal  wastes,  'Costs,  'Anaerobic  di- 
gestion, 'Fluidized  beds,  'Wastewater  treatment, 
Activated  carbon,  Adsorption,  Mathematical 
models,  Industrial  wastewater. 

Anaerobic  fluidized-bed  granular  activated  carbon 
(GAC)  reactor!  have  proven  successful  for  the 
treatment  of  biologically  inhibiting  wastewaters 
coal  conversion  wastewater.  However,  in 
treating    such    wastewaters    which    contain    com- 


pounds that  not  only  resist  biodegradation  but  also 
inhibit  the  degradation  of  other  compounds,  ad- 
sorption on  GAC  is  a  viable  strategy  for  the  re- 
moval of  these  inhibitory  compounds  Since  the 
adsorptive  capacity  of  the  reactor  media  is  limited, 
partial  replacement  of  the  carbon  bed  is  necessary 
to  maintain  the  concentration  of  inhibitory  com- 
pounds below  threshold  levels  The  cost  of  the 
GAC  replacement  thus  represents  a  major  operat- 
ing cost  of  the  system.  The  hydraulic  detention 
time  and  the  associated  carbon  inventory  represent 
the  single  most  important  capital  cost  parameter. 
The  objectives  of  this  research  were  to  determine, 
using  experimental  and  modeling  strategies,  the 
effects  of  hydraulic  detention  time  and  the  sched- 
ule of  GAC  replacement  on  the  performance  of 
fluidized  bed  GAC  anaerobic  reactors  during  the 
treatment  of  coal  conversion  wastewater.  This  ob- 
jective was  realized  by  the  following  activities:  (a) 
Operation  of  two  expanded-bed  GAC  anaerobic 
reactors  at  empty-bed  hydraulic  detention  times  of 
1.0  and  0.5  days;  (2)  Development  of  a  mathemati- 
cal model  of  the  expanded-bed  GAC  anaerobic 
reactor  incorporating  the  various  interactions  that 
occur  in  this  process  such  as  biodegradation,  ad- 
sorption on  GAC,  and  the  regular  replacement  of 
reactor  GAC  with  virgin  media;  and  (3)  Use  of  the 
calibrated  model  to  analyze  a  vast  volume  of  ex- 
perimental data  on  the  treatment  of  coal  gasifica- 
tion wastewater  and  refinery  sour  stripper  bottoms 
using  fluidized  bed  GAC  anaerobic  reactors  that 
have  already  been  collected.  (Lantz-PTT) 
W89-04843 


PHYSICAL,  CHEMICAL,  AND  TOXICOLOGI- 
CAL  CHARACTERIZATION  OF  UNTREATED 
AND  TREATED  TAR  SAND  WASTEWATERS, 

University  of  Wyoming  Research  Corp.,  Laramie. 
Western  Research  Inst. 

W.  F.  McTernan,  S.  L.  Hill,  and  W.  E.  Blanton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-000292. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/FE/60177-2431,  April  1985. 
34p,  8  fig,  10  tab,  18  ref.  DOE  Contract  DE-FC21- 
83FE60177. 

Descriptors:  'Wastewater  treatment,  'Chemical 
analysis,  'Toxicity,  'Tar  sands,  Ferric  chloride. 
Coagulation,  Flotation,  Polymers,  Activated 
carbon,  Adsorption,  Physical  properties. 

A  study  was  conducted  to  evaluate  the  effective- 
ness of  four  treatment  processes  for  reducing  the 
contaminant  load  and  toxicity  of  TS-1S 
wastewater  generated  during  an  in  situ  steam 
flood.  The  treatment  processes  included:  (1)  ferric 
chloride  coagulation;  (2)  ferric  chloride  coagula- 
tion plus  activated  carbon  adsorption;  (3)  polymer- 
assisted  flotation,  and  (4)  polymer-assisted  flotation 
plus  activated  carbon  adsorption.  According  to  the 
results  of  chemical  analyses,  the  effluents  generat- 
ed by  these  treatment  processes  were  very  similar. 
However,  polymer-assisted  flotation  plus  activated 
carbon  adsorption  was  most  effective  for  reducing 
toxicity,  whereas  ferric  chloride  coagulation  ap- 
peared to  increase  toxicity  to  at  least  one  of  the 
organisms  tested.  Thus,  standard  physicochemical 
analyses  were  not  adequate  indicators  of  the  poten- 
tial environmental  hazards  of  TS-1S  wastewater,  as 
determined  by  toxicity  testing.  This  study  indicat- 
ed that  physical,  chemical,  and  toxicological  char- 
acterization is  necessary  to  fully  assess  the  poten- 
tial environmental  hazards  of  tar  sand  waters  or 
any  other  chemically  complex  water.  The  study 
also  expanded  the  data  base  for  tar  sand 
wastewaters.  Compared  with  TS-1S  wastewater, 
samples  produced  in  the  laboratory  by  steam  dis- 
placement contained  low  concentrations  of  total 
organic  carbon  and  total  suspended  solids,  whereas 
samples  produced  by  reverse  combustion  were  rel- 
atively acidic  and  contained  high  concentrations  of 
total  organic  carbon.  (Lantz-PTT) 
W89-04844 


MUNICIPAL  SLUDGE  MANAGEMENT  PLAN- 
NING AND  POLICY  OPTIONS, 

E     and     A     Environmental     Consultants,     Inc., 

Stoughton,  MA. 

E.  Epstein,  and  J.  Alpert. 

Available  from  the  National  Technical  Information 


Service.  Springfield.  VA  22161.  as  PB88-160510 
Price  codes:  A  10  in  paper  copy,  A01  in  microfiche 
Report  No  ILKNR/RE-PA-87/20.  November 
1987.  203p,  43  Tig,  45  tab,  71  ref,  append  Illinois 
Department  of  Energy  and  Natural  Reviurces 
Contract  EH  4. 

Descriptors  'Wastewater  treatment.  'Sludge  dis- 
posal. 'Decision  making,  'Municipal  wastewater, 
•Wastewater  management.  Sludge,  Wastewater 
disposal.  Sludge  utilization,  Standards,  Ilinois 

A  document  was  prepared  to  introduce  municipal 
public  decision  makers  to  the  issues  relating  to 
wastewater  treatment  plant  sludge  production 
treatment  and  use/disposal.  Chapter  Two  gives  a 
description  of  basic  wastewater  treatment  process- 
es and  how  these  processes  affect  sewage  sludge 
quantity  and  quality.  The  chapter  also  explains  the 
impact  of  sludge  characteristics  on  use/disposal 
options.  Chapter  Three  discusses  the  factors  which 
will  affect  the  selection  of  sludge-treatment  alter- 
natives. These  factors  are  discussed  in  a  generic 
way  with  ample  references  to  the  applicable  regu- 
lations and  guidelines.  Interactions  between  tech- 
nology, socio-political  considerations,  site  require- 
ments, and  other  factors  which  are  necessary  to 
match  a  sludge-treatment  solution  to  the  needs  of 
the  community  are  discussed.  Chapter  Four  gives 
technical  details  on  currently  available  sludge- 
treatment  technologies  applicable  to  Illinois.  This 
chapter  utilizes  the  information  described  in  Chap- 
ter Three  to  illustrate  which  types  of  constraints 
there  are  for  each  of  the  technologies.  In  addition 
to  generic  descriptions  of  the  technologies,  there 
are  case  studies  of  Illinois  communities  which  uti- 
lize the  various  sludge  utilization/disposal  method- 
ologies. Chapter  Five  summarizes  the  report  by 
walking  through  the  sludge-management  decision- 
making process,  illustrating  the  information  neces- 
sary to  make  an  informed  decision.  It  also  shows 
flow  paths  through  the  entire  process.  (Author's 
abstract) 
W89-04883 


CHARACTERIZATION  OF  PRODUCED 
WATERS  FROM  NATURAL  GAS  PRODUC- 
TION OPERATIONS.  VOLUME  I, 

ERT,  Pittsburgh,  PA 

For  primary  bibliographic  entry  see  Field  5A. 
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POLLUTION  OF  GROUND  WATER  BY  NU- 
TRIENTS AND  FECAL  COLIFORMS  FROM 
LAKESHORE  SEPTIC  TANK  SYSTEMS, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
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BEHAVIOR  OF  SELECTED  CHLORINATED 
ORGANIC  MICROPOLLUTANTS  IN  THE  AC- 
TIVATED SLUDGE  PROCESS:  A  PILOT 
PLANT  STUDY, 

Rentokil  Ltd.,  East  Grinstead  (England).  Research 

and  Development  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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BIOLOGICAL  TREATMENT  OF  PHARMA- 
CEUTICAL WASTEWATER, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
S.  P.  Mayabhate,  S.  K.  Gupta,  and  S.  G  Joshi. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 
No.  1-2,  p  189-197,  March  1988.  5  fig,  2  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Biological  wastewater  treatment, 
'Industrial  wastewater,  Pharmaceutical  wastes, 
Coagulation,  Chemical  oxygen  demand,  Design 
criteria.  Phenols,  Inhibition,  Retention  time. 

A  study  of  physicochemical  and  biological  treat- 
ment of  pharmaceutical  wastewater  by  the  activat- 
ed sludge  process  was  performed  in  an  oxidation 
ditch.  Based  on  the  findings,  several  conclusions 
were  made.  Physicochemical  treatment  is  not  prac- 
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tical  because  the  doses  of  coagulants  required  were 
high  and  the  chemical  oxygen  demand  reduction 
was  marginal.  The  bench  scale  study  performed  to 
evaluate  basic  biological  characteristics  showed 
that  the  wastewater  could  be  processed  successful- 
ly without  the  inhibition  of  bacterial  growth  by 
phenol.  The  main  parameters  of  concern  are 
MCRT  (mean  cell  residence  time)  and  HRT  (hy- 
draulic retention  time).  In  evaluating  the  treatabil- 
ity of  a  new  process  wastewater  at  high  SRTs 
(greater  than  10  days),  it  is  essential  that  equilibri- 
um be  attained  prior  to  the  investigative  period. 
One  drawback  in  the  data  base  is  that  the  attain- 
ment of  steady-state  has  been  defined  on  the  basis 
of  HRT  rather  than  MCRT.  The  wastewater  con- 
taining high  chemical  oxygen  demand  and  phenol 
could  be  treated  at  HRTs  ranging  from  about  1  to 
3  days  with  solid  retention  time  varying  from  8  to 
16  days.  It  was  possible  to  remove  chemical 
oxygen  demand  between  86  and  91%  and  phenol 
about  50%.  Recommended  design  criteria  for 
pharmaceutical  wastewater  treatment  by  activated 
sludge  in  oxidation  ditch  are:  (1)  solid  retention 
times  of  8  to  16  days,  (2)  hydraulic  residence  time 
of  about  1  to  3  days,  and  (3)  chemical  oxygen 
demand  removal  rates  of  0.19  to  0.24  per  day. 
(Miller-PTT) 
W89-04992 


ROLE  OF  AIR  BUBBLES  IN  THE  DESORP- 
TION  OF  AMMONIA  FROM  LANDFILL  LEA- 
CHATES  IN  HIGH  PH  AERATED  LAGOON, 

University   of   Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Civil  Engineering. 

P.  G.  Smith,  and  F.  K.  Arab. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 

No.  3-4,  p  333-343,  April  1988.  6  fig,  1  tab,  10  ref. 

Descriptors:  *Wastewater  treatment,  *Ammonia, 
'Landfills,  *Leachates,  *Aerated  lagoons,  Air- 
water  interfaces,  Hydrogen  ion  concentration,  La- 
goons, Waste  disposal. 

Desorption  of  NH3  from  wastewater  in  a  laborato- 
ry scale  aerated  lagoon  was  investigated.  Landfill 
leachate  of  around  575  mg/L  NH3-N  was  used  as 
the  wastewater.  The  pH  was  raised  to  above  11.0 
to  achieve  almost  100%  conversion  of  NH4+  to 
NH3.  The  percentage  NH3  desorbed  at  the  free 
liquid  surface  and  that  desorbed  into  the  air  bub- 
bles was  quantified.  Increasing  the  air  flow  rate  or 
the  container  area  in  contact  with  the  atmosphere 
increases  the  rate  of  NH3  desorption.  Reactor  con- 
figuration is  an  important  variable,  with  inhibition 
of  surface  turbulence  resulting  in  reduced  efficien- 
cy of  NH3  removal.  The  rate  reaction  coefficient, 
K,  increases  with  an  increase  in  the  ratio  of  the 
container  area  to  the  atmosphere  divided  by  liquid 
volume  for  a  given  air  flow  per  unit  volume. 
Practical  observations  and  theoretical  calculations 
of  NH3  diffusing  into  air  bubbles  show  that  be- 
tween 15  and  38%  of  the  total  NH3  removed  is 
accounted  for  by  NH3  diffusion  into  the  air  bubble. 
Desorption  at  the  upper  surfaces  is  dominant  in 
NH3  desorption.  The  main  role  of  the  air  bubbles 
is  to  create  surface  turbulence;  NH3  desorption 
into  the  bubble  is  of  secondary  importance. 
(Miller-PTT) 
W89-04998 


APPLICATION  OF  AN  EFFICIENT  NONLIN- 
EAR REGRESSION  TECHNIQUE  FOR  SEWER 
COST  MODELLING, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6B. 
W89-05000 


INFLUENCE  OF  UV  RADIATION  ON  ORGAN- 
IC MATTER  TRANSFORMATION  AND  SUB- 
SEQUENT ALTERATION  OF  LEACHING  AND 
TRANSPORT  PROCESSES  OF  HEAVY 
METALS, 

Rome  Univ.  (Italy).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05009 


PLANT  BIOMASS  AND  NUTRIENT  LEVELS 
OF  A  TROPICAL  MACROPHYTE  (CYPERUS 


PAPYRUS  L.)  RECEIVING  DOMESTIC 
WASTEWATER, 

Dar  es  Salaam  Univ.  (Tanzania).  Dept.  of  Zoology 

and  Marine  Biology. 

F.  M.  M.  Chale. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 

2,  p  167-170,  December  1987.  1  tab,  19  ref. 

Descriptors:  *Land  disposal,  *Wastewater  treat- 
ment, *Aquatic  plants,  *Papyrus,  *Swamps,  Bio- 
mass,  Nutrients,  Wastewater,  Nitrogen,  Phospho- 
rus, Cyperus  papyrus,  Municipal  wastewater. 

The  aboveground  biomass  and  nutrient  content  of 
C.  papyrus  were  determined  in  a  small  tropical 
swamp  receiving  domestic  wastewater.  The  bio- 
mass (4,955  g/sq  m  dry  wt)  was  the  highest  ever 
reported  for  papyrus.  The  levels  of  both  N  and  P 
in  the  plant  organs  were  very  high.  The  N  concen- 
trations were  4.8%  roots,  8.4%  rhizomes,  4.5% 
scales,  4.8%  culms,  and  6.2%  umbels  on  dry 
weight  basis.  The  P  concentrations  were  0.09% 
roots,  0.11%  rhizomes,  0.09%  scales,  0.10%  culms, 
and  0.13%  umbels.  The  high  biomass  and  nutrient 
contents  of  the  plants  may  have  been  caused  by  the 
high  nutrient  levels  in  the  surrounding  water. 
Comparison  of  the  N  to  P  ratios  in  the  plants  to 
those  in  the  surrounding  water  showed  that  the 
plants  stored  very  high  amounts  of  N.  (Author's 
abstract) 
W89-05040 


BIODEGRADATION  OF  SUBSTITUTED  BEN- 
ZENES, 

InterBio  Labs.,  Dublin  (Ireland). 
C.  Goulding,  C.  J.  Gillen,  and  E.  Bolton. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
65,  No.   1,  p  1-5,  July   1988.   1  fig,  2  tab,   17  ref. 

Descriptors:  *Aromatic  compounds,  'Biodegrada- 
tion,  *Biological  wastewater  treatment, 
•Wastewater  treatment,  *Benzenes,  Microbiologi- 
cal studies,  Phenols,  Chlorinated  hydrocarbons, 
Microbial  degradation. 

The  ability  of  an  association  of  micro-organisms  to 
degrade  a  range  of  substituted  aromatic  com- 
pounds was  assessed.  The  microbial  blend  consist- 
ed of  five  pseudomonads,  one  klebsiella,  four  rho- 
dococci  and  two  fungal  strains.  Chlorinated  ben- 
zenes, phenols  and  benzoic  acids  were  provided  as 
sources  of  carbon  and  energy,  and  degradation 
rates  monitored.  The  effect  of  the  presence  of 
other  aromatic  compounds  such  as  methylated  and 
chloromethylated  aromatics,  and  of  rapidly  metab- 
olizable  substrates  was  also  investigated.  The  sig- 
nificance of  bioaugmentation  of  waste-treatment 
processes  with  such  an  inoculum  is  discussed.  Fur- 
ther development  of  microbial  inocula  with  the 
ability  to  degrade  these  groups  of  compounds  will 
offer  an  alternative  to  present  systems.  (Author's 
abstract) 
W89-05218 


SUSPENDED  SOLIDS  REMOVAL  IN  DETEN- 
TION BASINS, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
S.  J.  Nix,  J.  P.  Heaney,  and  W.  C.  Huber. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.   114,  No.  6,  p  1331-1343,  December  1988.  4 
fig,  3  tab,  37  ref.  EPA  Project  CR-805664. 

Descriptors:  *Wastewater  treatment,  *Detention 
reservoirs,  *Suspended  solids,  *Desilting  basins, 
*Urban  runoff,  Hydraulic  engineering,  Water  qual- 
ity control,  Simulation,  Design  standards. 

Detention  basins  are  being  used  to  improve  the 
quality  of  stormwater  discharges  from  urban  areas. 
While  the  design  of  detention  facilities  for  quantity 
control  is  fairly  well  understood,  the  same  cannot 
be  said  for  the  design  of  basins  to  improve  water 
quality.  It  appears  that  no  theoretical  arguments 
can  be  made  for  using  design  storms  and  steady- 
state  assumptions  to  predict  the  suspended  solids 
removal  capability  of  stormwater  detention  basins. 
A  more  logical  course  would  be  to  investigate 
long-term  performance.  This  paper  demonstrates 
an  approach  for  estimating  the  long-term  perform- 
ance of  detention  basins  with  respect  to  suspended 
solids  removal.  The  approach  involves  the  simula- 


tion of  detention  basin  behavior,  and  it  is  described 
and  demonstrated  with  a  hypothetical  case  study  in 
which  the  Storm  Water  Management  Model  was 
used  to  produce  performance  information  over 
large  ranges  of  storage  capacity  and  discharge 
capacity.  The  comprehensive  information  that  can 
be  generated  by  such  a  simulation  gives  an  engi- 
neer significant  guidance  for  the  planning  and 
design  of  a  detention  basin.  (Author's  abstract) 
W89-05224 


INTERACTION  OF  MASS  TRANSFER  AND  IN- 
HIBITION IN  BIOFILMS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
D.  K.  Stevens. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  114,  No.  6,  p  1352-1358,  December  1988.  3 
fig,  1 6  ref. 

Descriptors:  *  Inhibition,  *  Biological  wastewater 
treatment,  *Biofilms,  *Mass  transfer,  *Wastewater 
treatment,  'Mathematical  models,  Biological  treat- 
ment, Kinetics,  Biofiltration. 

Two  kinetic  inhibition  models  were  considered  in 
concert  with  mass  transport  equations  in  biofilm  to 
demonstrate  how  these  phenomena  interact,  and 
explain,  in  principle,  why  fixed-film  processes  may 
be  more  stable  than  their  dispersed  growth  coun- 
terparts. For  substrate  inhibition,  the  reaction  rate 
in  the  biofilm,  at  reduced  concentration,  can  be  up 
to  250%  greater  than  in  the  bulk  solution  under 
strong  inhibition.  Regions  of  multiple  solutions  of 
the  model  equations  were  observed.  In  cases  where 
product  inhibition  occurs,  the  biofilm  reaction  rate 
is  always  less  than  in  the  bulk  solution,  but  the 
mass  transfer  effect  is  small  under  strong  inhibition. 
These  calculations  offer  a  strong  foundation  for  the 
enhanced  stability  often  seen  with  fixed-film 
wastewater  treatment  processes.  (Author's  ab- 
stract) 
W89-05226 


ANAEROBIC  BIODEGRADATION  OF 

PHENOL:  INHIBITION  KINETICS  AND 
SYSTEM  STABILITY, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 

M.  T.  Suidan,  I.  N.  Najm,  J.  T.  Pfeffer,  and  Y.  T. 

Wang. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.  114,  No.  6,  p  1359-1376,  December  1988.  11 

fig,   2  tab,  20  ref.  EPA  Cooperative  Agreement 

CR812582-01. 

Descriptors:  'Wastewater  treatment,  'Biodegrada- 
tion,  'Phenols,  'Anaerobic  digestion,  'Inhibition, 
'Stability  analysis,  'Model  studies,  'Wastewater 
treatment,  Microbial  degradation,  Kinetics,  Biolog- 
ical treatment. 

The  Haldane  inhibition  model  was  used  to  describe 
the  anaerobic  microbial  biodegradation  of  phenol. 
Experimental  data  on  the  biodegradation  of  phenol 
obtained  from  a  continuous  flow  fermenter  and  a 
series  of  closed  batch  reactors  were  analyzed. 
Phenol  was  found  to  have  a  very  low  half  velocity 
coefficient,  K  sub  s,  value  of  0.03  mg/L.  Other 
kinetic  parameters  included  a  maximum  specific 
utilization  rate,  k,  of  0.027/hr,  a  Haldane  inhibition 
constant,  K  sub  i,  of  363  mg/L,  a  biomass  yield 
factor,  Y,  of  0.16  mg/mg,  phenol,  and  a  biomass 
decay  coefficient,  b,  of  0.0008/hr.  Analytical 
system  stability  studies  on  the  continuous  flow 
fermenter  operating  at  steady  state  were  theoreti- 
cally simulated  using  the  phenol  kinetic  param- 
eters. Pulse  and  step  increases  in  phenol  influent 
feed  concentration  were  simulated  and  the  re- 
sponse of  the  fermenter  was  analyzed  using  a  com- 
puter program.  Conditional  and  unconditional  re- 
covery regions  from  a  pulse  feed  input  were  identi- 
fied. For  each  influent  phenol  concentration  of  less 
than  1,650  mg/L,  there  exists  a  critical  hydraulic 
detention  time,  Theta  sub  cr,  above  which  ferment- 
er recovery  is  insured  for  any  pulse  increase  in  the 
phenol  feed  concentration.  When  operated  under 
steady  state  feed  concentration  of  4,000  mg/L 
phenol  and  a  hydraulic  detention  time  of  30  days, 
the  anaerobic  fermenter  was  able  to  recover  from 
step  increases  in  phenol  feed  concentration  of  up  to 
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8,5(K)  mg/L.  Under  the  same  steady  state  condi- 
tions,  however,  a  step  increase  to   10,(XK)  mg/L 
phenol  feed  concentration  led  to  complete  system 
failure.  (Author's  abstract) 
W89-05227 

SULFIDE-INDUCED  INHIBITION  OF  ANAER- 
OBIC DIGESTION, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

B.  L.  Hilton,  and  J.  A.  Oleszkiewicz. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.   114,  No.  6,  p   1377-1391,  December  1988.  8 
fig,  3  tab,  23  ref. 

Descriptors:  'Sulfides,  'Anaerobic  digestion,  'Bio- 
degradation,  'Inhibition,  'Wastewater  treatment, 
'Biological  treatment,  Methane  bacteria,  Hydro- 
gen ion  concentration,  Hydrogen  sulfide. 

Batch  anaerobic  digestion  studies  of  the  effects  of 
pH  and  sulfide  concentration  upon  lactose  utiliza- 
tion, acetate  utilization,  and  sulfate  reduction  using 
lactate  as  a  carbon  source  were  performed  using 
100  mL  glass  syringes.  Increased  concentration  of 
un-ionized  H2S  inhibited  lactose  utilization  and 
acetate  utilization  whereas  total  sulfide  concentra- 
tion, more  than  un-ionized  H2S,  inhibited  sulfate 
reduction.  Increased  retention  time  was  required  to 
carry  lactose  and  acetate  utilization  to  completion 
in  the  presence  of  high  concentrations  of  TS. 
Almost  90%  utilization  of  lactose  at  undissociated 
H2S  in  excess  of  900  mg/L  was  attained  at  a 
retention  time  of  228  hr.  Acetate  utilization  was 
100%  complete  after  74  days  at  175  mg/L  H2S 
and  deteriorated  rapidly  to  zero  at  higher  H2S 
concentrations.  A  mechanism  is  proposed  whereby 
the  carbon  flow  can  be  diverted  from  sulfate  re- 
duction to  methanogenesis  in  spite  of  the  presence 
of  a  high  concentration  of  sulfate.  (Author's  ab- 
stract) 
W89-05228 


GRAVEL  PACKED  BAFFLED  CHANNEL 
FLOCCULATOR, 

American  Univ.,  Beirut  (Lebanon).  Dept.  of  Civil 

Engineering. 

G.  M.  Ayoub,  and  F.  F.  Nazzal. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.  114,  No.  6,  p  1448-1463,  December  1988.  10 

fig,  3  tab,  18  ref. 

Descriptors:  'Water  treatment,  'Gravel  packing, 
'Flocculation,  'Wastewater  treatment,  'Baffles, 
Filtration,  Pilot  plants,  Turbidity. 

Experimental  tests  were  conducted  on  a  gravel 
packed  baffled  channel  reactor  to  determine  its 
effectiveness  in  promoting  flocculation.  The  ex- 
periments included  a  series  of  laboratory  tests  car- 
ried out  on  a  pilot  plant  in  which  influent  flow 
rates,  turbidity,  coagulant  dosages,  gravel  size,  and 
channel  packing  length  were  used  as  variables.  The 
results  were  compared  to  a  similar  study  carried 
out  on  a  plain  baffled  channel  reactor.  Test  results 
indicate  that  the  reactor  is  a  highly  efficient  floccu- 
lation system.  For  the  same  channel  length,  Gt 
values  attained  in  the  gravel  packed  reactor  were 
about  3  times  those  obtained  in  the  plain  reactor. 
Turbidity  removal  efficiencies  of  95%  were  re- 
corded with  a  possibility  of  higher  efficiencies 
being  attained.  Equal  removal  values  can  be  ob- 
tained with  a  gravel  packed  reactor  that  is  60% 
shorter  than  a  plain  reactor.  Initial  turbidity,  co- 
agulant dose  and  size  of  gravel  were  found  to  be 
directly  proportional  to  the  flocculation  efficiency 
and  the  floe  strength.  (Author's  abstract) 
W89-05233 


SEASONAL  PATTERNS  IN  ACCUMULATION 
AND  PARTITIONING  OF  BIOMASS  AND  MA- 
CRONUTRIENTS  IN  TYPHA  SPP., 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Botany. 
E.  G.  Garver,  D.  R.  Dubbe,  and  D.  C.  Pratt. 
Aquatic   Botany   AQBODS,  Vol.   32,  No.    1-2,   p 
115-127,  October  1988.  4  fig,  2  tab,  31  ref. 

Descriptors:  "Land  treatment,  'Wastewater  treat- 
ment, Energy  production,  'Seasonal  variation, 
•Macrophyles.  'Plant  physiology,  'Typha,  'Nutri- 


ents, Biomass,  Plant  lissues,  Uioaecumulation, 
Growth  rates.  Wetlands,  Nitrogen,  Phosphorus, 
Potassium. 

Seasonal  pattern*  of  hioinass  and  nutrient  accumu- 
lation in  Typha  latifolia  L.,  T.  angustifolia  I.  and 
T.  X  glauca  Godr.  grown  in  cultivated  stands  in 
Minnesota  were  monitored  over  the  course  of  two 
growing  seasons  and  two  winters.  Nitrogen,  phos- 
phorus and  potassium  were  the  nutrients  studied, 
because  of  their  implications  for  commercialization 
of  bio-energy  and  wastewater  treatment  systems 
Results  indicate  that  the  biomass  and  nutrient  accu- 
mulation are  in  a  lag  phase  during  the  first  4-8 
weeks  of  growth  in  the  spring.  The  plants  then 
enter  a  rapid  growth  phase  in  which  47-80%  of  the 
total  seasonal  biomass  production  and  nutrient 
uptake  occurs  in  a  4-8  week  period.  During  this 
time,  Typha  leaves  account  for  60-70%  of  the 
biomass  and  represent  the  major  nutrient  sink.  As 
the  rate  of  biomass  and  nutrient  accumulation  di- 
minishes, translocation  of  nutrients  and  photoassi- 
milate  from  leaves  to  rhizomes  occurs  with  an 
estimated  40%  of  leaf  nitrogen,  35-44%  of  leaf 
phosphorus  and  4-38%  of  leaf  potassium  translo- 
cated to  the  rhizomes  by  27  October.  Over  the 
winter,  75%  or  more  of  the  rhizome  biomass, 
nitrogen,  phosphorus  and  potassium  is  preserved. 
An  annual  fall  harvest  of  leaf  biomass  would  be 
preferred  in  a  bio-energy  production  system  since 
it  is  the  most  efficient  in  terms  of  biomass  pro- 
duced per  unit  of  nutrient  removed.  In  a 
wastewater  treatment  system,  a  semi-annual  har- 
vest for  nutrient  removal  would  be  preferred  if 
stand  vigor  can  be  maintained  by  carefully  deter- 
mining optimum  cutting  dates.  (VerNooy-PTT) 
W89-05258 


WATER  QUALITY  IN  THE  PAWTUXET 
RIVER:  METAL  MONITORING  AND  GEO- 
CHEMISTRY, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05269 


AFTERNOON  DEPRESSION  IN  PRIMARY 
PRODUCTIVITY  IN  A  HIGH  RATE  OXIDA- 
TION POND  (HROP), 

Zurich  Univ.,  Kilchberg  (Swizerland).  Hydrobio- 

logical-Limnological  Station. 

F.  Schanz,  and  Z.  Dubinsky. 

Journal  of  Plankton  Research  JPLRD9,  Vol.   10, 

No.  3,  p  373-383,  May  1988.  3  fig,  1  tab,  41  ref. 

Descriptors:  'Wastewater  treatment,  'Primary 
productivity,  'Photosynthesis,  'Oxidation  ponds, 
'Respiration,  'Diurnal  variation,  Laboratories, 
Biochemistry,  Chemical  properties,  Ponds,  Algae. 

High-rate  oxidation  ponds  (HROPs)  are  used  to 
treat  wastewater  rich  in  organic  substances  from 
industrial  (e.g.  food  production),  domestic,  or  agri- 
cultural origin.  Algae  (mainly  Euglena  sp.)  from  an 
HROP  were  used  for  studying  the  afternoon  de- 
pression in  primary  productivity.  The  phenomenon 
was  observed  on  the  same  date  by  laboratory 
measurements  of  photosynthesis  and  respiration 
(oxygen  evolution  method)  as  well  as  by  in  situ 
determinations  of  C14  incorporation.  The  follow- 
ing values  of  the  scope  of  the  linear  part  of  the 
curve  representing  the  relationship  between  the 
assimilation  number  and  light  intensity  were  calcu- 
lated: morning,  0.014  micromols  02/mg  Chi  a/ 
min/micromol  quanta/sq  m-s;  afternoon,  0.008.  As- 
suming a  constant  specific  light-attenuation  coeffi- 
cient of  0.006  sq  m/mg  Chi  a,  the  quantum  require- 
ment in  the  morning  sample  was  found  to  be 
considerably  lower  than  in  the  afternoon  sample 
(surface:  morning  44  mol  quanta/mol  02;  after- 
noon, 71).  Besides  this  reduction  in  photosynthetic 
efficiency,  the  afternoon  sample  also  exhibited  re- 
duced light  saturated  photosynthetic  rates  and  en- 
hanced dark  respiration  rates.  The  combination  of 
these  three  effects  led  to  considerably  lower  areal 
primary  productivity  in  the  HROP  in  the  after- 
noon. It  is  suggested  that  this  phenomenon  is 
brought  about  by  carbon  limitation  and  cell  over- 
loading by  photosynthetic  products.  (Author's  ab- 
stract) 
WX9-05297 


EFFECT  Of  VARIOt  s  NUCLEOPHILES  0\ 
I  HI  Ml  lACIMCITY  Ol  SOFTWOOD 
CRAFT  CHLORINATION  I  I  I  I  I  I  M 

Kyushu  Univ  ,  Fukuoka  f Japan)    Dept    <  ' 

Products 

For  primary  bibliographic  entry  see  Field  5C. 

W89-05332 


MATHEMATICAL  MODEL  Ol  I  HI  '  1<  LON- 
IC  OPERATION  OF  DESAI.INA  TION-I -LED- 
WATER  SOFTENING  BY  ION-E5M  HANGE 
WITH  FLUIDIZED-BED  REGENERATION, 

California  Univ.,  Berkeley.  Dept.  of  Chemical  En- 
gineering. 

P  Shain,  G.  Klein,  and  T.  Vermeulen. 
Desalination  DSLNAH,  Vol.  69,  No.  2,  p  135-146, 
July  1988.  3  fig,  4  tab,  12  ref. 

Descriptors:  'Pretreatment  of  wastes,  'Model 
studies,  'Wastewater  treatment,  'Fluidized  bed 
process,  'Desalination,  'Water  softening,  'Ion  ex- 
change, 'Farm  wastes,  Resins,  Desalination  appa- 
ratus, Mathematical  equations,  Calcium. 

This  work  optimizes  the  steady  cyclic  operation  of 
an  ion-exchange  pretreatment  of  agricultural 
wastewater  that  is  fed  to  a  desalination  plant.  The 
ion-exchange  resin  is  exhausted  to  remove  calcium 
in  a  fixed  bed.  Brine  from  the  desalination  plant 
regenerates  the  ion  exchanger  in  a  fluidized  bed  to 
prevent  plugging  by  calcium  sulfate.  After  the 
calcium  sulfate  precipitates,  the  regenerant  can  be 
reused.  To  predict  how  the  plant  should  be  operat- 
ed, a  mathematical  model  was  used  to  describe 
regeneration  in  a  continuous-flow  stirred-tank  re- 
actor (CSTR).  Using  a  FORTRAN  program  to 
solve  integral  equations  numerically,  the  CSTR 
model  was  used  to  predict  the  final  column  compo- 
sitions from  the  starting  column  compositions,  and 
regenerant  compositions  and  volumes.  The  volume 
of  water  softened  was  determined  by  local-equilib- 
rium theory.  The  Gause-Seidel  iteration  method 
was  used  to  solve  the  system  of  equations,  with 
experimental  operating  conditions  providing  inputs 
for  the  computer  program.  The  model  qualitatively 
agreed  with  experimental  results,  although  not 
completely.  The  most  obvious  reason  for  this  is 
that  the  assumptions  made  to  obtain  the  predic- 
tions, particularly  the  local-equilibrium  theory, 
were  not  entirely  realistic.  Additional  differences 
may  have  been  caused  by  the  use  of  concentrated 
soft  water  rather  than  synthetic  brine.  (Friedmann- 
PTT) 
W89-05333 


STOCHASTIC  MODELS  FOR  FIRST-ORDER 
KINETICS  OF  BIOCHEMICAL  OXYGEN 
DEMAND  WITH  RANDOM  INITIAL  CONDI- 
TIONS, INPUTS,  AND  COEFFICIENTS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

R.  Leduc,  T.  E.  Unny,  and  E.  A.  McBean. 

Applied     Mathematical     Modelling     AMMODL. 

Vol.  12,  No.  6,  p  565-572,  December  1988.  4  fig,  6 

tab,  34  ref 

Descriptors:  'Model  studies,  'Stochastic  models, 
'Model  studies,  'Kinetics,  'Biochemical  oxygen 
demand,  'Wastewater  treatment,  'Water  pollution. 
Stochastic  process,  Oxygen  demand,  Differential 
equations,  Mathematical  studies. 

Biochemical  oxygen  demand  (BOD)  is  a  parameter 
of  prime  importance  in  surface  water  pollution 
studies  and  in  the  design  and  operation  of 
wastewater  treatment  plants.  A  general,  stochastic 
analytical  model  (denoted  SI)  is  developed  for  the 
temporal  expectation  and  (heteroscedastic)  vari- 
ance of  first-order  BOD  kinetics.  The  model  is 
obtained  by  integrating  the  moment  equation, 
which  is  derived  from  the  mathematical  theory  of 
stochastic  differential  equations.  This  model  takes 
into  account  random  initial  conditions,  random 
inputs,  and  random  coefficients.  By  constraining 
these  three  variance  parameters  to  either  vanish  or 
to  be  nonnegative,  model  SI  is  allowed  to  split  into 
six  stochastic  'submodels'  (denoted  S2  to  S7),  with 
each  of  these  submodels  being  a  particular  case  of 
the  general  model.  Model  SI  also  degenerates  to 
the  deterministic  model  (denoted  D)  when  each  of 
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the  variance  parameters  vanishes.  The  determinis- 
tic parameters  (i.e..  the  rate  coefficient  and  the 
ultimate  BOD)  and  the  stochastic  variance  param- 
eters of  the  seven  models  are  estimated  on  sets  of 
replicated  BOD  data  using  the  maximum  likeli- 
hood principle.  In  this  study,  two  (S5  and  S7)  of 
these  seven  stochastic  models  are  found  to  be 
appropriate  for  BOD.  The  stochastic  input  (S5) 
model  (i.e..  null  initial  condition  and  coefficient 
variance  parameters)  shows  the  best  prediction 
capabilities,  while  the  next  best  is  the  stochastic 
initial  condition  (S7)  model  (i.e..  null  input  and 
coefficient  variance  parameters).  (Author's  ab- 
stract) 
W89-05346 


TRAINING  SUPPORT  FOR  URBAN  SANITA- 
TION ACTIVITIES  TN  DJIBOUTI, 

Agency  for  International  Development.  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
D.  B.  Warner,  and  A.  Prins. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  200,  Januarv  1987.  55p,  6  append.  AID 
Contract  5942-C-OO-4O85-0O.  Project  936-5942. 

Descriptors:  'Training.  'Water  treatment. 
•Wastewater  treatment,  'Waste  disposal.  •Devel- 
oping countries,  'Urban  areas,  'Sanitation.  'Dji- 
bouti, Sewers,  Groundwater  level.  Public  health. 
Water  supply.  Water  quality  control. 

A  two-person  Water  and  Sanitation  for  Health 
i WASH)  team  visited  Djibouti  from  16  October 
through  5  November  1985  to  identify  training- 
related  activ  ities  that  could  be  support  by  USAID. 
The  consultants  also  were  asked  to  indicate  the 
capabilities  of  the  WASH  project  to  supply  the 
technical  assistance  necessary  to  carry  out  the  pro- 
posed activities.  The  consultants'  findings  were:  (1) 
Only  a  small  pan  of  the  City  of  Djibouti  has 
adequate  sanitatioa  sen.  ices.  A  fragmented  sanitary 
sewer  system  covers  only  a  small  proportion  of  the 
city  and,  as  a  result,  sanitary  wastes  are  illegally 
dumped  into  overloaded  rainwater  collection 
sewers.  The  Ministry  of  Public  Works  is  unable  to 
maintain  the  existing  sewer  systems  properly;  (2) 
High  groundwater  levels  and  high  density  settle- 
ment patterns  cause  septic  tanks  to  overflow,  espe- 
cially in  the  low-income  areas  of  the  Old  Wards 
and  Balbala.  No  Government  of  the  Republic  of 
Djibouti  (GROD)  institution  exists  with  either  the 
responsibility  or  capability  to  assist  in  household 
sanitation  improvements;  (3)  Several  major 
projects  currently  are  under  way  in  Djibouti  City 
that  are  rehabilitating  or  upgrading  public  water 
supply  and  sewerage  services";  and  "(4)  No  current 
GROD  programs  are  directed  toward  individual 
household  sanitation.  A  lack  of  knowledge  exists 
concerning  technically  feasible  and  socially7  accept- 
able methods  for  disposal  of  household  wastes, 
especially  excreta  and  wastewater.  (Lantz-PTT) 
W89-05369 


TRAINING  OF  TRAINERS  WORKSHOP  III 
AND  TRAINING  MATERIALS  DEVELOP- 
MENT FOR  THE  WATER  AND  SANITATION 
COMPONENT  OF  SANRU  II, 

Agency  for  International  Development.  Washing- 
ton. DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05370 


GUIDELINES  FOR  DESIGNING  A  HYGIENE 
EDUCATION  PROGRAM  IN  WATER  SUPPLY 
AND  SANITATION  FOR  REGIONAL /DIS- 
TRICT LEVEL  PERSONNEL, 

Agency  for  International  Development.  Washing- 
ton. DC.  Water  and  Sanitation  for  Health  Project. 
M.  Simpson-Hebert,  and  M  Yacoob. 
Water  and  Sanitation  for  Health  Project  Field 
Report  No.  218.  September  1987.  58p.  2  tab.  5 
append.  AID  Contract  5942-C-0O-4085-00,  Project 
936-5942. 

Descriptors:  'Developing  countries,  'Public 
health.  'Education,  'Sanitation.  'Water  supply  de- 
velopment. 'Management  planning.  Standards. 
Training,  Public  participation.  Finances. 

Hygiene  education  is  now  recognized  as  an  impor- 
tant part  of  water  supply  and  sanitation  projects. 


However,  a  clean  drinking  water  supply,  increased 
amounts  of  domestic  water,  and  better  methods  of 
human  excreta  disposal  (latrines  or  sewerage)  do 
not  in  themselves  result  in  a  more  hygienic  env i- 
ronment  or  reduction  of  disease.  The  consumers  of 
these  new  facilities  must  use  them,  use  them  prop- 
erly, and  then  often  adopt  new  behaviors  that  will 
maximize  the  health  benefits.  The  purpose  of  hygi- 
enic education  is  to  bring  about  those  complemen- 
tary changes  in  behavior.  This  manual  provides  a 
guideline  on  how  to  develop  a  hygiene  education 
program  for  a  district  or  region  of  a  country.  The 
thirteen  steps  to  designing  a  hygiene  education 
program  are:  (1)  Describe  and  evaluate  the  current 
program  in  water  supply  and  sanitation  hardware 
and  software:  (2)  List  all  the  group's  concerns 
about  the  current  program:  (3)  Identify  community 
behaviors  needing  change:  (4)  Set  general  goals  for 
the  new  hygiene  education  program:  (5)  Identify 
target  groups  for  the  new  hygiene  education  pro- 
gram; (6)  Identify  hygiene  education  'teachers'  for 
each  target  group:  (7)  Set  specific  measurable  goals 
for  behavioral  change  that  can  be  measured 
through  a  self-survey;  (8)  Develop  a  system  for 
survey  and  reporting:  (9)  Develop  a  system  for 
rewarding  the  communities  for  making  changes; 
(10)  Identify  what  assistance  is  needed  by  commu- 
nity groups,  government  agencies,  and  private  vol- 
untary organizations  to  carry  out  the  program;  (11) 
Budget  for  additional  personnel  and  materials,  if 
needed:  (12)  Plan  for  presentation  of  the  program 
to  communities;  and  (13)  Review  the  new  program 
for  completeness  and  plan  for  its  implementation. 
(Lantz-PTT) 
W89-05372 


COMMUNITY  PARTICIPATION  IN  WATER 
SUPPLY  PROJECTS  AS  A  STIMULUS  TO  PRI- 
MARY HEALTH  CARE:  LESSONS  LEARNED 
FROM  AID-SUPPORTED  AND  OTHER 
PROJECTS  IN  INDONESIA  AND  TOGO. 
Agency  for  International  Development.  Washing- 
ton, DC  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F 
W89-05374" 


BENIN  RURAL  WATER  SUPPLY  AND  SANI- 
TATION PROJECT  START-UP  WORKSHOP. 
.APRIL  7-10,  1987. 

Agency  for  International  Development,  Washing- 
ton. DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05375' 


MID-TERM  EVALUATION  OF  THE  CARE 
WATER  SUPPLY  AND  SANITATION 
PROJECT  IN  BELIZE. 

Agency  for  International  Development.  Washing- 
ton. DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05376 


REPORT  ON  TECHNICAL  ASSISTANCE  TO 
THE  VILLAGE-LEVEL  WATER  AND  SANITA- 
TION PROJECT.  CARE/BELIZE, 

Agency  for  International  Development.  Washing- 
ton. DC.  Water  and  Sanitation  for  Health  Project. 
J.  E.  Turner. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  193,  July  1986.  29p,  2  append.  AID 
Contract  5942-C-00-4085-00.  Project  936-5942. 

Descriptors:  'Developing  countries.  'Education. 
'Water  supply  development.  'Belize.  'Sanitation. 
Rural  areas.  Evaluation.  Construction.  Wells. 
Pumps.  Domestic  wastes 

The  CARE  Village-Level  Water  and  Sanitation 
(VLWS)  Project,  which  is  jointly  funded  by 
CARE  and  USAID.  is  a  three-year  effort  focusing 
on  approximately  1.600  households  in  the  districts 
of  Corozal  and  Orange  Walk  in  northern  Belize. 
The  VLWS  Project  was  initiated  in  July  19S4  and 
will  enter  its  third  year  in  July  1986.  The  water 
supply  component  of  the  project  will  include  the 
installation  of  up  to  160  India  Mark  II  handpumps 
(one  per  ten  families  by  WHO/PAHO  standards) 
on  either  new  or  rehabilitated  wells.  The  project 
will  also  include  the  installation  of  supply  sources 


and  distribution  systems  (rudimentary  water  sys- 
tems -  RWS)  in  two  villages.  The  construction'of 
rudimentary  water  s\ stems  was  not  included  in  the 
original  project  document  but  was  added  to  the 
project  in  January  1986.  The  sanitation  component 
of  the  project  includes  the  construction  and/or 
rehabilitation  of  up  to  1.600  latrines  (one  per 
family).  The  overall  project  places  a  strong  empha- 
sis on  health  education  for  all  age  groups  and 
includes  both  formal,  school-based  programs  and 
nonformal.  community-based  education.  The 
major  conclusions  and  recommendations  of  the 
WASH  consultant  are  summarized.  In  addition,  the 
consultant  rev  iewed  CARE's  water  systems  design 
procedures  and  discussed  with  CARE  personnel"  a 
number  of  modifications  to  the  procedures.  Rec- 
ommended standard  procedures  are  given  in  an 
Appendix.  (Lantz-PTT) 
W89-05378 


MALAWI       SELF-HELP       RURAL       WATER 
SUPPLY  PROGRAM:  FINAL  EVALUATION, 

Agency  for  Internationa]  Development.  Washing- 
ton. DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  ^F 
W89-05379 


MIDTERM  EVALUATION  OF  THE  USAID/ 
CARE  COMMUNITY  WATER  SYSTEMS  DE- 
\TLOPMENT  PROJECT  IN  THE  REPUBLIC 

OF  HArn. 

Agency  for  Internationa]  Development,  Washing- 
ton. DC.  Water  and  Sanitation  for  Health  Project. 
P.  Roark.  and  J.  N.  Smucker. 
Water  and  Sanitation  for  Health  Project  Field 
Report  No.  205.  February  1987.  99p,  11  tab.  7 
append.  AID  Contract  5942-C-OO-4085-0O.  Project 
936-5942. 

Descriptors:  'Haiti.  'Developing  countries.  'Rural 
areas.  'Water  supply  development.  'Public  partici- 
pation. Potable  water.  Public  health.  Training. 
Water  supply.  Water  resources  development.  Eval- 
uation. 

The  Community  Water  Systems  Development 
Project  is  a  continuing  rural  water  supply  and 
sanitation  project,  commenced  in  July  1984  and 
implemented  by  CARE.  The  project  plans  to  serve 
approximately  160,000  people  in  some  40  commu- 
nities in  the  southern  peninsula  of  Haiti  by  June 
1988.  using  primarily  capped  spnngs  and  gravity- 
fed  systems.  The  goals  of  the  project  are  to  im- 
prove the  quality  of  life  in  the  targeted  communi- 
ties and  to  strengthen  community  institutions  to 
enable  them  to  manage  the  water  supply  and  sani- 
tation systems  constructed  under  the  project.  To 
accomplish  these  goals,  the  project  designs  and 
constructs  potable  water  systems,  promotes  com- 
munity participation  and  the  strengthening  of  local 
institutions,  and  develops  and  implements  user  edu- 
cation and  sanitation  activ  ities  in  all  target  commu- 
nities. Training  is  provided  for  community  leaders, 
community  plumbers,  and  governmental  counter- 
parts. In  April  1986.  a  three-person  USAID  team 
conducted  a  rapid  assessment  of  the  project,  which 
has  been  the  only  formal  evaluation  to  date.  It  was 
found  that  project  administration  and  management 
are  appropriate  and  proceeding  well  after  a  slow- 
start.  The  likely  number  of  sites  to  be  completed  is 
29  rather  than  40.  Engineering  design  and  logistics, 
and  construction  have  been  satisfactory.  Oper- 
ations and  maintenance  have  not  been  sufficiently 
tested.  Nineteen  recommendations  are  made  in- 
volving such  methods  to  improve  the  rate  of  pro- 
duction, community  participation,  cost  assess- 
ments, and  assignment  of  financial  responsibilities 
for  the  water  systems.  (Lantz-PTT) 
W89-05381 


FINAL  EVALUATION  OF  USAID/CATHOLIC 
RELIEF  SERVICES  WATER  AND  SANITA- 
TION PROGRAM  IN  ECUADOR,  PERU.  GUA- 
TEMALA. HONDURAS  AND  THE  DOMINI- 
CAN REPUBLIC. 

Agency  for  International  Development.  Washing- 
ton. DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entrv  see  Field  5F. 
W89-05382 
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PRIVATIZATION  STUDY  OF  THE  VILLAGE 
WATER  SUPPLY  AND  SANITATION  (VWSS) 
PROJECT  LESOTHO, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05383 


PREPARATION  OF  A  PLAN  OF  ACTION  FOR 
THE  WATER  SUPPLY  AND  SANITATION 
COMPONENT  OF  THE  ADB-SPONSORED 
RURAL  HEALTH  SERVICES  PROJECT  IN 
PAPUA,  NEW  GUINEA, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
J.  Haratani,  and  J.  K.  Jordan. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  208,  April  1987.  108p,  10  ref,  12 
append.  AID  Contract  5942-C-00-4085-00,  Project 
936-5942. 

Descriptors:  'Management  planning,  *Water 
supply  development,  'Sanitation,  *Papua,  'Devel- 
oping countries,  New  Guinea,  Rural  areas,  Water 
management,  Public  health. 

ADB-1,  the  first  Rural  Health  Services  Project 
supported  by  the  Asian  Development  Bank  and 
being  implemented  in  six  provinces  of  Papua,  New 
Guinea,  is  entering  its  fifth,  and  possibly  its  final, 
year.  ADB-2,  the  second  project  covering  the  bal- 
ance of  the  nation's  19  provinces,  is  entering  its 
second  year  of  implementation.  In  early  1986,  a 
WASH  consultant  team  conducted  an  evaluation 
of  the  rural  water  supply  and  sanitation  component 
of  ADB-1.  The  present  WASH  team  has  been 
asked  to  assist  the  Department  of  Health  in  placing 
the  recommendations  made  in  the  evaluation  into 
effect.  The  purpose  of  this  workshop  was  to 
present  the  WASH  team's  findings  and  conclusions 
and  to  have  the  participants  challenge,  modify,  and 
confirm  them.  In  addition  to  describing  national- 
and  provincial-level  tasks,  the  WASH  team  identi- 
fied and  described  specific  subject  areas  where 
external  technical  assistance  is  needed.  The  team 
also  drafted  preliminary  terms  of  reference  to  be 
used  to  initiate  the  process  of  obtaining  the  neces- 
sary technical  assistance  services.  Finally,  this 
report  presents  some  final  observations  and  conclu- 
sions, covering  the  management  and  operations  of 
the  rural  water  supply  and  sanitation  program  as 
well  as  pointing  out  issues  which  affect  the  health 
establishment  as  a  whole.  (Lantz-PTT) 
W89-05385 


FINAL       EVALUATION:       USAID/BURKINA 
FASO  RURAL  WATER  SUPPLY  PROJECT, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05387 


TRAINING  PROGRAM  IN  VILLAGE  WATER 
SUPPLY  PLANNING,  MANAGEMENT, 
DESIGN,  CONSTRUCTION,  AND  MAINTE- 
NANCE IN  NEPAL:  MAY  25  TO  JUNE  13,  1986, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05388 


ENGINEERING/COST  EVALUATION  OF  OP- 
TIONS FOR  REMOVAL/DISPOSAL  OF  NC 
FINES, 

Little  (Arthur  D),  Inc.,  Cambridge,  MA. 
A.  A.  Balasco,  J.  M.  Nystrom,  J.  J.  Stahr,  and  L. 
L.  Smith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A192  028. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Task  order  no.  3/Subtask  3.5.  Final  Report,  Sep- 
tember, 1987.  71p,  10  fig,  19  tab,  9  ref,  3  append. 
Army  Contract  DAAK1 1-85-D-O0O8. 

Descriptors:  'Wastewater  treatment,  'Waste  dis- 
posal, 'Nitrocellulose,  'Industrial  wastewater, 
Economic  aspects,  Centrifugation,  Filtration,  In- 
cineration, Sludge  digestion,  Chemical  treatment, 
Alkalinity,  Biological  wastewater  treatment. 


The  various  options  fol  recovering  and  treating/ 
disposing  of  the  nitrocellulose  (NC)  present  in  the 
manufacturing  wash  streams  at  the  Radford  Army 
Ammunition  Plant  iraapi  were  evaluated  These 
include:  sliding  bowl  centrifugation  for  preconcen- 
trations,  cross-llow  microliltration  for  final  con- 
centration, solid  bowl  centrifugation  for  final  con- 
centration, incineration  for  disposal  of  NC  sludge, 
and  alkaline  digestion  for  pretreatment  prior  to 
biological  treatment  for  disposal.  The  evaluation 
focussed  on  the  economics  of  the  various  technol- 
ogies, but  also  addressed  the  performance  charac- 
teristics and  technical  risk  associated  with  imple- 
mentation of  the  various  process  options  which 
could  be  configured  from  the  evaluated  technol- 
ogies. The  most  desirable  options,  all  involved  the 
use  of  cross-flow  microfiltration  as  a  concentrat- 
ing/recovery step  Likewise,  alkaline  digestion  as  a 
pretreatment  method  prior  to  biological  treatment/ 
disposal  was  involved  with  the  majority  of  the 
most  promising  options.  Two  of  the  three  options 
with  the  lowest  capital  and  operating  costs  also 
involved  both  cross-flow  microfiltration  and  alka- 
line digestion.  It  was  recommended  that  a  pilot  test 
program  be  conducted  to  further  investigate  cross- 
flow  filtration  and  alkaline  digestion  as  the  pre- 
ferred methods  for  concentration/recovery  and 
disposal  of  NC  fines.  (Lantz-PTT) 
W89-05395 


PRELIMINARY  TREATMENT  FACILITIES: 
DESIGN  AND  OPERATIONAL  CONSIDER- 
ATIONS. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Municipal  Pollution  Control 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-124078. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
EPA  Report  430/09-87-007,  September  1987.  63p, 
10  tab,  56  ref. 

Descriptors:  'Wastewater  treatment,  facilities, 
'Design  standards,  'Municipal  wastewater  Operat- 
ing policies,  Wastewater  treatment,  Anaerobic  di- 
gestion, Aerobic  treatment,  Sedimentation,  Filtra- 
tion, Separation,  Incineration,  Grit  removal. 

This  report  provides  a  basic  understanding  of  pre- 
liminary wastewater  treatment  systems  and  pre- 
sents concise  information  on  design  considerations, 
operational  characteristics,  and  process  and  equip- 
ment problems  and  possible  solutions.  Treatment 
components  include:  primary  sedimentation,  acti- 
vated sludge-aeration,  trickling  filters,  rotating  bio- 
logical contactors,  oxidation  ditches,  secondary 
sedimentation,  heat  treatment,  anaerobic  digestion, 
aerobic  digestion,  vacuum  filters,  centrifugation, 
belt  filter  presses,  recessed  plate  filter  presses,  and 
incineration  systems.  Recommended  design  prac- 
tices are  outlined  for  grit  and  screenings  removal 
systems  for  both  large  and  small  ( <  1  million  gal/ 
day)  municipal  wastewater  plants.  (Lantz-PTT) 
W89-05400 


ENVIRONMENTALLY  RELEVANT  CHARAC- 
TERISTICS OF  OIL-IN-WATER  EMULSIONS, 

Alberta  Univ.,  Edmonton.   Dept.   of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05436 


CHRONIC  HYDROCARBON  DISCHARGES 
INTO  AQUATIC  ENVIRONMENTS:  I.  MUNIC- 
IPAL TREATMENT  FACILITIES, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

E.  J.  Hoffman,  and  J.  G.  Quinn. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure    Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  97-113,  2  fig,  11  tab,  43  ref. 

Descriptors:  'Hydrocarbons,  'Oil,  'Wastewater 
treatment,  'Water  pollution  sources,  'Oil  pollu- 
tion, Municipal  wastes,  Particulate  matter,  Biode- 
gradation,  Rhode  Island,  Recycling,  Oil  recovery, 
Industrial  wastes. 

The  literature  on  petroleum  hydrocarbon  dis- 
charges from  municipal  wastewater  treatment  fa- 


cilities was  reviewed   with  emphasis  on  compari- 
sons of  concentratK   is  and  discharge  ra' 
cal  nature  of  the  hydrocarbons,  v  iro- 

carbons  to  the  plants  and  treatment  mechanisms 
and  rates.  Although  the  concentrations  and  mass 
per  capita  discharge  rates  of  petroleum  hydrocar- 
bons varied  greatly  among  the  various  la< :il 
the  hydrocarbon/solids  ratio  was  similar  among 
plant  effluents  All  of  the  studies  reported  that  the 
hydrocarbons  in  the  plant  effluents  were  largely 
associated  with  particulate  matter  although  the 
chemical  nature  of  the  hydrocarbons  were  variable 
with  location.  A  wide  variety  of  petroleum  prod- 
ucts have  been  reported  in  the  domestic  and  indus- 
trial wastewater  entering  sewage  treatment  plants 
Industrial  sources  contribute  the  majority  of  the 
hydrocarbons  to  the  Providence.  Rhode  Island 
wastewater  facility.  Biodegradation  and  volatiliza- 
tion are  minor  processes  in  removal  of  hydrocar- 
bons from  the  wastewater  Abatement  of  hydro- 
carbons from  municipal  wastewater  effluents  can 
be  achieved  through  improved  treatment  efficien- 
cies for  solids  and  through  source  control  tech- 
niques (e.g.  industrial  pretreatment,  waste  oil  recy- 
cling). (See  also  W89-O4530)  (Authors  abstract) 
W89-05439 


TECHNOLOGY  FOR  REMOVAL  OF  HYDRO- 
CARBONS FROM  SURFACE  AND  GROUND- 
WATER SOURCES, 

Engineering-Science,  Inc.,  Austin,  TX 

D.  L.  Ford. 

IN:  Oil  in  Freshwater:  Chemistry.  Biology,  Coun- 

termeasure   Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  413-430,   11   fig,  28  ref. 

Descriptors:  'Water  pollution  treatment.  'Oil 
spills,  'Hydrocarbons,  'Cleanup  operations. 
'Wastewater  treatment,  'Oil  pollution,  'Ground- 
water pollution.  Oil  recovery.  Biological 
wastewater  treatment.  Separation  techniques.  Aer- 
ation, Membrane  processes,  Adsorption,  Activated 
carbon,  Case  histories.  Sedimentation,  Floccula- 
tion.  Coagulation. 

State-of-the-art  treatment  technology  relative  to 
the  removal  of  oil  and  grease  and  soluble  hydro- 
carbons from  surface  and  groundwaters  is  dis- 
cussed. Biological  treatment  represents  the  best 
technology  for  removing  organic  constituents  from 
most  municipal  and  industrial,  wastewaters.  One  of 
the  most  critical  unit  processes  in  the  successful 
biological  treatment  of  industrial  wastes  is  equali- 
zation. Mixing  systems  should  be  added  to  treat- 
ment systems  which  have  been  previously  un- 
mixed. The  liquid  temperature  effects  on  biochemi- 
cal oxidation  rates  are  an  important  consideration 
in  upgading  or  enhancing  effluent  quality  for  many 
wastewaters.  Upgrading  treatment  facilities  based 
on  temperature-related  problems  can  be  based  on 
increasing  sludge  age  by  building  up  the  mixed 
liquor  inventory  of  biomass,  or  increasing  the 
mixed  liquor  temperature  by  adding  an  external 
source  of  heat.  The  aeration  system  can  be  phys- 
ically modified  to  enhance  the  oxygenation  capac- 
ity; the  influent  to  the  aeration  basin  can  be  oxy- 
genated to  saturation  or  near  saturation,  and  the 
biomass  inventory  in  the  aeration  basin  can  be 
reduced.  The  ability  of  activated  carbon  to  up- 
grade a  treatment  system  by  removing  organic  and 
selected  inorganic  constituents  should  first  be 
tested  using  batch  reactors  in  an  isotherm  ap- 
proach. Several  municipal  and  industrial  experi- 
ences that  used  powdered  activated  carbon-acti- 
vated sludge  processes  are  reviewed.  Oil  removal 
from  surface  and  groundwaters  can  be  accom- 
plished by  gravity  separation,  dissolved  air  flota- 
tion, chemical  coagulation-flocculation  and  sedi- 
mentation, membrane  processes,  biological  proc- 
esses, and  carbon  adsorption.  Some  case  histories 
and  effluent  quality  data  from  selected  full-scale 
treatment  plants  for  petroleum  refinery 
wastewaters  are  analyzed.  Methods  for  reducing 
aquifer  contamination  from  hydrocarbons  include 
the  installation  of  development  wells  at  predeter- 
mined locations,  and  injection  of  the  treatment 
medium  (i.e.  nutrients  to  support  microbial 
growth)  directly  into  the  aquifer.  (See  also  W89- 
04530)  (Geiger-PTT) 
W89-05458 
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PRINCIPLES  FOR  THE  SEPARATION  OF  OIL 
DROPS  FROM  WATER  IN  GRAVITY  TYPE 
SEPARATORS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

R.  Branion. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure   Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  431-442,  10  fig,  4  tab,  13 

ref. 

Descriptors:  *Oil  pollution,  'Separation  tech- 
niques, 'Wastewater  treatment,  *Oil  recovery, 
Gravity  filters,  Performance  evaluation,  Flotation, 
Cost  analysis,  Oily  water,  Mathematical  analysis, 
Design  criteria. 

Some  principles  and  applications  of  oil  drop  sepa- 
ration are  reviewed.  The  mathematical  principles 
of  drop  separation  and  drop  size  distribution  are 
discussed.  A  method  for  determining  the  effective- 
ness, in  terms  of  fractional  oil  removal,  of  gravity 
type  oil-water  separators  is  described.  The  method 
requires  a  knowledge  of  the  distribution  of  oil  drop 
sizes  in  the  influent  wastewater.  Its  application  to 
the  design  of  batch  separation  tanks,  pools  (pit 
ponds  and  lagoons),  API  separators  and  parallel 
plate  separators  is  described.  The  design  principles 
for  sizing  the  equipment,  and/or  determining  the 
oil  removal  effectiveness  for  a  system  of  separator 
units  are  similar  to  those  discussed  for  single  sepa- 
rators. Comparison  of  calculated  effectiveness  and 
measured  effectiveness  shows  reasonable  agree- 
ment. (See  also  W89-04530)  (Author's  abstract) 
W89-05459 


NOTE  ON  PETROLEUM  REFINERY 
WASTEWATER  TRACE  CONTAMINANTS 
BEFORE  AND  AFTER  BIOLOGICAL  TREAT- 
MENT, 

Bayerische    Landesanstalt    fuer   Wasserforschung, 

Munich  (Germany,  F.R.). 

L.  Huber,  W.  Kalbfus,  and  H.  Baumung. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure   Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  443-445,  3  tab. 

Descriptors:  'Oxidation  ponds,  'Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  'Oil  pol- 
lution, 'Trace  metals,  'Wastewater  characteristics, 
Oil  refineries,  Germany,  Hydrocarbons,  Aromatic 
compounds,  Cadmium,  Copper,  Vanadium,  Chro- 
mium, Nickel,  Lead,  Phenols. 

Influent  and  effluent  samples  of  the  wastewater 
treatment  units  of  six  oil  refinery  plants  in  the 
Federal  Republic  of  Germany  were  analyzed  to 
assess  the  effects  of  biological  wastewater  treat- 
ment operations  on  wastewater  characteristics. 
Three  of  the  refineries  used  aerated  oxidation 
ponds  as  a  final  biological  treatment  stage.  Results 
showed  that  benzene,  toluene,  xylene  (BTX)  aro- 
matics  are  the  dominant  compounds  in  the  in- 
fluents to  the  biological  treatment  plants.  Concen- 
trations for  the  aliphatic  hydrocarbons  decreased 
with  increasing  chain  length  starting  from  n- 
decane.  Biodegradation  or  elimination  in  the  bio- 
logical stage  was  99-99.5%  for  the  BTX  aromatics 
while  the  removal  rate  for  the  aliphatic  hydrocar- 
bons decreased  with  increasing  chain  length  from 
99%  to  90%.  For  polycyclic  aromatics  the  concen- 
tration of  the  higher  molecular  weight  compounds 
in  the  influent  to  the  activated  sludge  plants  was 
lower  than  50  ng/L.  The  efficiency  of  the  aerated 
ponds  on  the  removal  of  organics  is  clearly  dis- 
cernible in  the  case  of  the  BTX  aromatics.  Volatile 
phenols  are  also  degraded  or  eliminated  to  a  very 
high  degree.  With  special  reference  to  the  hydro- 
carbons, refinery  wastewaters  after  extensive  bio- 
logical treatment  should  generally  pose  no  envi- 
ronmental hazard  for  discharge  into  surface 
waters.  Monitoring  of  heavy  metals  and  other 
major  elements  including  metalloids  was  particu- 
larly directed  at  toxic  and  bioaccumulating  heavy 
metals  such  as  cadmium,  chromium,  copper, 
nickel,  lead  and  vanadium.  Results  were  found  in 
the  5  to  50  microgram/L  range.  For  many  of  the 
elements,  drinking  water  standards  were  regularly 
attained  in  the  effluents.  (See  also  W89-04530) 
tGeiger-PTT) 


W89-05460 


NEW  PARTICIPATORY  FRAMEWORKS  FOR 
THE  DESIGN  AND  MANAGEMENT  OF  SUS- 
TAINABLE WATER  SUPPLY  AND  SANITA- 
TION PROJECTS, 

United  Nations  Development  Programme,  Wash- 
ington, DC. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-05514 


FRAMEWORK  AND  GUIDELINES  FOR  CARE 
WATER  SUPPLY  AND  SANITATION 
PROJECTS, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05515 


VALUE  OF  WATER  SUPPLY  AND  SANITA- 
TION IN  DEVELOPMENT:  AN  ASSESSMENT 
OF  HEALTH-RELATED  INTERVENTIONS, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05518 


RURAL  WATER  SUPPLY  AND  SANITATION 
PROGRAM  IN  THE  SOLOMON  ISLANDS, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 

W89-05523 


PREPARATION  OF  A  NATIONAL  RURAL 
WATER  SUPPLY  AND  SANITATION  PLAN  IN 
ZAIRE, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05524 


PVO  EFFECTIVENESS  IN  THE  WATER 
SUPPLY  AND  SANITATION  SECTOR, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 

W89-05525 


EVALUATION  OF  THE  WATER  SUPPLY  AND 
SANITATION  COMPONENT  OF  THE  ADB- 
SPONSORED  RURAL  HEALTH  SERVICES 
PROJECT  IN  PAPUA  NEW  GUINEA, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05526 


METHODS  FOR  THE  TREATMENT  OF  CON- 
TAMINATED DREDGED  SEDIMENTS, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 

Apeldoorn  (Netherlands). 

W.  J.  Van  Gemert,  J.  Quakernaat,  and  H.  J.  Van 

Veen. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  44-64,  3  tab,  6  fig, 

16  ref. 

Descriptors:  'Hydrocyclones,  'Solid  waste  dispos- 
al, 'Dredging,  'Spoil  banks,  'Waste  disposal, 
'Spoil  disposal,  The  Netherlands,  Decontamina- 
tion, Biological  treatment,  Flotation,  Centrifuga- 
tion. 

In  the  Netherlands  dumping  of  residues  including 
sediments  must  not  exceed  contamination  levels 
higher  than  specified  in  the  Chemical  Waste  Act. 
These  types  of  residue  have  to  be  decontaminated 
or  must  be  transported  out  of  the  country  for 
ultimate  controlled  storage  at  a  suitable  location. 
There  are  two  categories  of  treatment  techniques: 
(1)  Large-scale  concentration  characterized  by  low 
costs  per  unit  of  residue  to  be  treated,  and  a  low 
sensitivity  to  variations  in  circumstances;  (2)  De- 


contamination or  concentration  especially  suited 
for  the  treatment  of  residues  which  contain  higher 
concentrations  of  contaminants  which  involves 
higher  operating  costs  and  more  complicated  tech- 
niques. Large-scale  concentration  techniques  in- 
clude: hydrocyclonage,  flotation,  and  high  gradi- 
ent magnetic  separation.  Decontamination  or  con- 
centration techniques  include:  biological  treatment, 
NaOCl  leaching,  acid  leaching,  ion  exchange,  sol- 
vent extraction,  thermal  treatment,  wet  air  oxida- 
tion, dewatering,  and  electro-osmotic  dewatering. 
Results  showed  hydrocyclonage  a  suitable  large- 
scale  technique.  In  sediments,  the  fine  fraction  has 
higher  contamination  levels  than  the  coarse  frac- 
tion. Using  hydrocyclones  for  this  purpose  is  logi- 
cal because  they  classify  particles  in  a  slurry  at  cut 
sizes  up  to  10  microns.  There  are  two  options  for 
treatment  of  the  fine  fraction:  dewatering  and/or 
decontamination.  Dewatering  as  a  technique  can 
be  used  when  decontamination  is  not  feasible  or 
unavailable  on  a  practical  scale.  It  is  also  possible 
that  dewatering  will  be  required  after  decontami- 
nation. In  some  cases  it  is  necessary  to  treat  the 
water  separated  in  the  dewatering  process.  This 
depends,  among  other  things,  on  the  type  of  dewa- 
tering technique.  For  instance,  the  filtration  gener- 
ally produces  a  better  water  quality  than  centrifu- 
gation.  The  feasibility  of  decontamination  of  the 
contaminated  sediment  is  dependent  on  factors 
such  as:  (1)  the  type  of  contaminant;  (2)  the  com- 
plexity of  the  contaminants  (cocktails);  (3)  the  en- 
vironmental merit.  Investigations  show  not  all  de- 
contamination techniques  are  universally  suitable. 
Thus,  in  each  case  some  preliminary  experiments 
are  required  in  order  to  choose  a  suitable  decon- 
tamination technique.  (See  also  W89-05568) 
(White-Reimer-PTT) 
W89-05571 


CLASSIFICATION  AND  DEWATERING  OF 
SLUDGES, 

Technische   Univ.    Hamburg-Harburg   (Germany, 

F.R.). 

J.  Werther. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  65-79,  3  tab,   17 

fig,  15  ref. 

Descriptors:  'Sludge  drying,  'Dredging.  'Solid 
waste  disposal,  'Dewatering,  Separation  tech- 
niques, Hydrocyclones,  Elutriator,  Centrifugation, 
Harbors,  Heavy  metals. 

A  classification  of  the  dredged  river  sediments 
leads  to  a  separation  of  an  uncontaminated  sand 
fraction  from  the  contaminated  harbor  sludge.  The 
separation  process  reduces  the  amount  of  contami- 
nated material  and  thus  reduces  the  costs  of  further 
treatment  or  disposal.  The  classification  is  most 
effectively  carried  out  by  a  hydrocyclone  with 
subsequent  washing  of  the  underflow  in  an  elutria- 
tor. The  sludge  suspension  is  tangentially  intro- 
duced into  the  cyclone  chamber  where  the  separa- 
tion of  the  coarse  fraction  from  the  fines  is  effected 
by  the  action  of  centrifugal  forces.  The  coarse 
fraction  leaves  the  cyclone  in  the  underflow,  while 
the  fines  are  contained  in  the  overflow.  The  under- 
flow of  the  hydrocyclone  still  contains  a  consider- 
able mass  fraction  in  the  size  range  below  60 
microns,  i.e.  this  underflow  material  will  still  be 
contaminated  with  heavy  metals.  The  classification 
may  either  be  improved  by  suitable  combination  of 
two  or  more  stages  of  hydrocyclones  or  by  wash- 
ing the  underflow  of  the  hydrocyclone  in  an  elu- 
triator where  the  liquid-fluidized  bed  forming  at 
the  bottom  section  of  the  apparatus  provides  a 
very  effective  means  to  clean  the  coarse  fraction 
from  adhering  fines.  The  elutiator  effects  a  much 
better  sharpness  of  separation.  The  basic  principle 
of  separation  is  here  separation  according  to  the 
settling  velocity  of  the  particles  in  an  upflowing 
water  stream.  The  fluidized  bed  of  coarse  particles 
forming  at  the  bottom  part  of  the  apparatus  aids  in 
washing  the  underflow  by  particle-to-particle 
interaction  in  the  bed.  Virtually  no  fines  are  found 
in  the  underflow  of  the  elutriator.  The  sand  thus 
separated  from  the  sludge  has  a  heavy  metal  con- 
tent which  is  of  the  same  order  of  magnitude  found 
in  naturally  occurring  sandstones.  The  basic  princi- 
ple of  separation  For  the  dewatering  of  the  remain- 
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ing  fine  sludge  suspension,  a  two-stage  centrifuga- 

Hun  in  decanting  centrifuges  lias  turned  out  to  be 
most  advantageous.  The  How  scheme  ol  a  tei  hni 
cal    sludge   processing    plant    lias   been   developed 

based  on  the  process  steps  testing  in  a  pilot  plant. 

(See  also  W89-05568)  (White-Reimcr-P  IT) 
W89-05572 


INTEGRATED  BIOLOGICAL  SYSTEMS  FOR 
EFFLUENT  TREATMENT  FROM  MINE  AND 
MILL  TAILINGS, 

Randol  International  Ltd.,  Golden,  CO. 

H.  Von  Michaelis. 

IN:  Environmental   Management  of  Solid  Waste 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  99-113,  2  tab,  24 

ref. 

Descriptors:  *Wastewater  treatment,  *Mine 
wastes,  *Mills,  *Mine  drainage,  *Acid  mine  drain- 
age, *Biological  wastewater  treatment,  *Biological 
treatment,  Lagoons,  Wastewater  lagoons,  Metals, 
Heavy  metals,  Trace  metals,  Organics,  Cyanide. 

There  are  numerous  cases  where  biological  sys- 
tems (plants,  algae,  fungi,  bacteria,  biomass,  and 
enzymes,  etc.)  have  been  shown  to  remove  metals 
and  other  contaminants,  such  as  sulfate  and  cya- 
nide, from  effluent  solutions.  The  application  of 
integrated  biological  processes  simultaneously 
under  both  aerobic  and  anaerobic  conditions  in 
artificial  marshes  may  be  one  way  to  enhance  the 
scope  of  biological  effluent  treatment.  Biological 
systems  must  be  site-specific,  and  initially  such 
systems  may  be  best  applied  to  polish  effluents 
rather  than  for  primary  treatment.  Climatic  con- 
straints present  a  limiting  factor  in  applying  passive 
biological  systems.  Examples  of  passive  and  experi- 
mental systems  are  reviewed;  metals  polishing  by 
natural  marshes,  artificial  meandering  lagoons,  arti- 
ficial and  natural  bog/pond  treatment;  ability  of 
sphagum  moss  to  convert  ferrous  iron  to  ferris 
hydroxide  which  is  then  coagulated  and  flocculat- 
ed by  plants  at  pit  2.5  and  subsequently  converted 
to  sulfide;  removal  of  particulate  selenium  and 
uranium  by  algae;  use  of  wood  chips  and  other 
agricultural  waste  as  a  carbon  source  and  substrate 
for  a  bacterial  culture  capable  of  removing  sulfate 
from  water;  and  removal  of  cyanide  by  either 
volatilization  or  by  mixing  a  cyanide  effluent  with 
sewage  providing  a  substrate  for  cyanide-oxidizing 
bacteria.  If  water  is  recycled  to  the  metallurgical 
operation,  then  the  effect  of  the  biological  treat- 
ment system  on  water  quality  must  be  taken  into 
account.  (See  also  W89-05568)  (White-Reimer- 
PTT) 
W89-05574 


STUDY     ON     TITANIUM     CHLORINATION 
SOLID  WASTES, 

Krispar  Technologies.  Inc.,  Glendale,  CA. 

R  Krishnaswamy.  and  N.  H.  Parker. 

Available  from  the  National  Technical  Information 

Service,  Springfield,   VA   22161,  as  PB88-159801. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

184p,   16  fig,  29  tab  84  ref,  6  append.  Bureau  of 

Mines  Contract  JO  145946. 

Descriptors:  'Waste  recovery,  'Titanium,  'Chlor- 
ination,     'Wastewater    treatment,    Solid     wastes. 
l'yrohydrolysis,    Recycling,    Peptization, 
'Fate  of  pollutants. 

The  conceptual  designs  and  the  results  of  tests  on 
S    used    to    recover    titanium    from    solid 
ire  presented.  Recoveries  of  8095  to 

in  the  w  iste  as  a  concentrate  of  9095 

titaniui      I  oxide  were  achieved,  thus  re- 

ilie  amount   of  final   waste   effluent   to    < 

i  nrreiit  quantities   It  was  estimated  thai  a 

b/h  plant,  with  an  installed  cost  of  $888,000, 

out  1,3  !0  ti  m    ol  titanium 

of  $607,200. 
Allowir  turn  on  invest 

vould  be  28%.  The  tec' I  feasibility  ol 

lit    1 1  ffluenl  treal 
lish  is  of  pyro 

lletia ii 

<  hlorinatoi     and   I       ment  of  <  urr<  ntly   ponded 

0     ral    i      tm<  n(  resulting 

in   l"v.  .|     nontoxic,  and   nonin- 


dustry  final  solid  waste,  reuscable  titanium  mineral 
concentrates,    and    maximum    recycle    of   process 
water  is  also  discussed   (Author's  abstract) 
W89-05760 


WATER  AND  WASTEWATER  TREATMENT 
INVENTORY  AND  THE  PERCEPTION  OF 
WASTEWATER  ENGINEERS  ON  CONSIDER- 
ATIONS AFFECTING  TREATMENT  ALTER- 
NATIVES, 

Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB, 
OH. 

V.  E.  Renaud. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-AI88-105 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
Muster's  Thesis  Report  No.  AFIT/GEM/DEM/ 
87S-20,  September  1987.  75p,  4  fig,  5  tab,  11  ref,  3 
append. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Drinking  water.  Wastewater  treatment  fa- 
cilities, Filtration,  Wells,  Industrial  wastewater, 
Military  bases. 

The  purpose  of  this  study  was  to  compile  an  inven- 
tory of  water  and  wastewater  treatment  methods 
for  all  CONUS  Air  Force  installations  and  to 
determine  the  importance  of  the  considerations 
affecting  domestic  wastewater  treatment  alterna- 
tives. The  inventory  provides  the  baseline  data  for 
managers  to  use  in  making  future  policy  The 
inventory  revealed  that  the  majority  of  CONUS 
Air  Force  installations  have  regional  connections. 
The  most  common  type  of  treatment  for  bases  with 
on  base  treatment  plants  is  trickling  filters.  Indus- 
trial wastewater  treatment  is  found  at  only  22 
bases-most  of  these  are  only  pretreatment  facilities. 
The  most  common  drinking  water  source  is  wells 
and,  accordingly,  the  majority  of  bases  treat  their 
drinking  water  themselves.  Cost  and  pollution 
abatement  tied  for  the  most  important  factors  to 
consider  when  making  an  analysis  of  treatment 
alternatives.  Location  of  the  regional  system 
ranked  next  in  importance  followed  by  a  tie  be- 
tween the  quantity  of  wastewater  to  be  treated  and 
the  importance  of  the  wastewater  operator  as  a 
critical  military  skill.  The  findings  of  this  research 
reemphasize  the  need  for  reciprocity  between  the 
states  for  certification  of  wastewater  operators. 
Additionally,  since  many  on-base  plants  were  con- 
structed prior  to  the  mid  1950s,  it  is  recommended 
that  major  upgrades  to  these  plants  be  considered 
so  that  compliance  with  the  increasingly  stringent 
standards  is  maintained.  Additional  research  is  rec- 
ommended in  this  field.  Specifically,  a  complete 
inventory  should  be  compiled  and  maintained  to 
keep  track  of  problems  or  trends  in  treatment 
methods.  (Author's  abstract) 
W89-05764 


SENSITIVITY  CONSTRAINED  NONLINEAR 
PROGRAMMING:  A  GENERAL  APPROACH 
FOR  PLANNING  AND  DESIGN  UNDER  PA- 
RAMETER UNCERTAINTY  AND  AN  APPLI- 
CATION TO  TREATMENT  PLANT  DESIGN, 
Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-05789 
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HYDROGEOLOGY  OF  SEDIMENTARY 
BASINS:  APPLICATION  TO  EXPLORATION 
AND  EXPLOITATION. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04565 


COMPOSITION  OF  WATER  IN  WASTE  WELL 
DISPOSAL  FROM  OIL  SANDS  AND  HEAVY 
OIL  FIELD  PILOTS  OF  ALBERTA, 

\l!nTta  Research  Council,  Edmonton. 

W   I),  Gunter,  B.  .1.  Fuhr,  and  B.  Young. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Apph- 

cation    to    Exploration   and   Exploitation.    National 
W.ilci   Well  Association,  Dublin.  Oil.   1986.  p  233- 
49,  I  I  fig,  3  tab,  9  ref 


Descriptors:  'Underground  Waste  disposal.  *Di\ 
posal  wells,  *Otl  wastes,  'Alberta.  *Wa  I 
analysis,  'Oil  fields.  'Chemical  properties  Mode! 
studies,  Computer  models,  Minerals,  Ions.  Steam. 
Combustion,  Recharge,  Injection  wells.  G 
formations,  Wastewater  disposal.  Sodium  chloride. 
Hydrogen  ion  concentra' 

Waste  waters  from  12  different  oil  sand  and  heavy 
oil  field  pilots  in  Alberta  employing  in  situ  steam 
or  in  situ  combustion  recovery  techniques  have 
been  analyzed  to  define  the  chemistry  of  the  dis- 
posal water  in  subsurface  waste  disposal  Waste 
water  samples  from  the  five  main  oil  sand  deposits 
(Athabasca,  Cold  Lake,  Grosmont.  Peace  River 
and  Wabasca)  as  well  as  from  the  heavy  oil  area 
around  Lloydminster,  were  included  All  similar 
groups  of  ions  (e.g.,  alkali  metals,  alkaline  earth 
metals,  halides)  contained  in  the  waste  waters  ex- 
hibited similar  trends  across  the  pilots.  The  waters 
were  predominantly  of  the  NaCI  type.  Calcium, 
magnesium  and  bicarbonate  were  relatively  high. 
The  pH  ranged  from  5  to  9.  H2S  was  prominent  at 
several  sites.  In  those  pilots  in  which  a  combustion 
process  was  employed,  the  highest  concentration 
of  low  molecular  weight  (1  to  4  carbon)  carboxylic 
acids  and  sulfate  were  observed.  Compatibility  be- 
tween these  waste  waters  and  the  formation  waters 
from  two  potential  disposal  formations  (one  a  sand- 
stone, the  basal  Lower  Cretaceous  McMurray  For- 
mation and  the  other  a  limestone  of  Devonian  age, 
the  Beaverhill  Lake  Formation)  was  tested  using 
the  computer  model  SOLMNEQF  Each  waste 
water  was  mixed  with  the  formation  waters,  and 
the  saturation  indices  of  a  number  of  minerals  in 
both  the  mixed  and  unmixed  waters  were  calculat- 
ed. Amorphous  silica  and  calcite  were  predicted  to 
precipitate  from  the  waste  waters  and  could  create 
a  problem  by  reducing  the  injectivity  to  the  dispos- 
al formation  over  a  period  of  time  (See  also  W89- 
04583)  (Author's  abstract) 
W89-04583 


CASE  STUDIES  OF  DEEP  WELL  HAZARDOUS 
WASTE  DISPOSAL  -  GULF  COAST,  GREAT 
LAKES  AND  CALIFORNIA, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
T.  Syed,  J.  S.  Fryberger,  R.  M.  Tinlin,  and  A.  R. 
Anzzolin. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  250- 
257,  1 1  fig,  4  ref. 

Descriptors:  'Underground  waste  disposal,  'Dis- 
posal wells,  'Deep  wells,  'Injection  wells.  'Haz- 
ardous materials,  Geohydrology,  Hydraulics.  Case 
studies,  Planning,  Hydraulic  engineering.  Ground- 
water pollution,  Waste  disposal. 

Deep  well  injection  is  the  predominant  method  of 
disposing  hazardous  wastes  in  the  United  States, 
injecting  approximately  11.5  billion  gallons  (two- 
thirds  of  all  hazardous  waste  disposed),  through 
195  wells  in  1983.  The  vast  majority  of  the  wells 
are  located  in  the  Gulf  Coast  (68  percent)  and 
Great  Lakes  (20  percent)  states,  with  the  chemical 
industry  being  the  biggest  user  (88  percent).  The 
safe  disposal  of  toxic,  hazardous  wastes  is  undoubt- 
edly the  principal  environmental  issue  of  the  1980s. 
The  Hazardous  and  Solid  Waste  Amendments  of 
1984  include  a  'hammer'  provision  that  will  ban 
deep  well  disposal  of  certain  hazardous  wi 
the  United  States  Environmental  Protection 
Agency  does  not  determine  its  safe'y  by  August 
1988.  Given  this  scenario  and  the  large  i 
and  low  cost  associated  with  deep  waste  disposal, 
safe  waste  disposal  in  deep  wells  lias  assumed  an 
important  and  urgent  dimension.  Injection  wells 
when  sited  properly  and  when  designed,  construct 
ed  and  operated  properly  can  safely  store  »  iste 
fluids  in  an  injection  zone.  Three  case  histories  ol 
Class  I  (HW)  disposal  wells  located  in  the  Gulf 
Coast,  the  Great  Lakes  and  in  California  respec- 
tively show  that  if  rigorous  hydrogeologic.  engi 
neering  and  other  technical  criteria  are  not  met. 
I  lie  potential  for  well  failures  and/or  contamina- 
tion of  underground  sources  ol  drinking  >■■ 
he  high.  Conversely,  with  the  application  of  strict 
technical  criteria  and  prudent  operating  pi 
toxic,  hazardous  wastes  in  commercii  I  quantities 
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can  be  stored  safely   in  deep  injection  horizons. 
(See  also  W89-04565)  (Author's  abstract) 
W89-04584 


CONSIDERATIONS  IN  THE  DEVELOPMENT 
OF  A  PROPOSED  MONITORING  AND  TEST- 
ING PROGRAM  TO  ASSESS  THE  IMPACT  OF 
SUBSURFACE  WASTE  INJECTION, 

INTERA   Technologies   Ltd.,   Ottawa   (Ontario). 

Hydrogeology  Group. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-04585 


DYE  TRACING  STUDIES  OF  THE  FOUNTAIN, 
MINNESOTA  SEWAGE  SYSTEM, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

E.  C.  Alexander,  and  J.  A.  Milske. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,    Dublin,   OH. 

1986.  p  249-262,  5  fig,  1  tab,  7  ref. 

Descriptors:  *Karst,  *Wastewater  Disposal,  "Trac- 
ers, *Septic  tanks,  *Soil  disposal  fields,  Dye  re- 
leases, Effluents,  Aquifers,  Groundwater  pollution, 
Groundwater  movement. 

The  community  of  Fountain  MN  is  considering  the 
construction  of  a  community  drainfield  to  alleviate 
the  sewage  disposal  problem.  The  effluent  from 
individual  septic  tanks  would  be  collected  and 
piped  to  a  drainfield  about  two  miles  south  of 
town.  The  proposed  drainfield  site  is  stratigraphi- 
cally  below  the  Decorah  Shale  in  a  valley  under- 
lain by  limestones  and  dolomites  of  the  Prairie  du 
Chien  Group.  Watson  Creek,  which  flows  through 
the  valley,  is  a  karst  stream  which  loses  water  into 
the  ground  in  the  vicinity  of  the  proposed  site.  The 
quantitative  dye  trace  from  the  proposed  site  indi- 
cates that  the  water  beneath  it  is  moving  southeast 
at  a  velocity  of  about  1.3  miles/yr.  Water  in  the 
lower  karst  aquifer  (in  the  Prairie  du  Chien)  is 
moving  two  to  three  orders  of  magnitude  more 
slowly  than  in  the  upper  karst  aquifer  (in  the 
Galena).  C-14  analyses  of  the  water  in  the  Prairie 
du  Chien  aquifer  are  consistent  with  the  dye  trace 
results  and  indicate  residence  times  of  <  25  yr. 
The  results  indicated  that  the  proposed  project  will 
adversely  affect  a  heavily  used  aquifer.  (See  also 
W89-04598)  (Hammond-PTT) 
W89-04598 


CASE  STUDY:  REMEDIATION  OF  KARST 
COLLAPSES  IN  WATER/WASTEWATER  IM- 
POUNDMENTS, 

Syntex  Agribusiness,  Inc.,  Springfield,  MO. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-04605 


USE  OF  GROUND  PENETRATING  RADAR 
TECHNIQUES  TO  AID  IN  THE  DESIGN  OF 
ON-SITE  DISPOSAL  SYSTEMS, 

University  of  Central  Florida,  Orlando. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04613 


GEOLOGY  FOR  PLANNING  IN  BOONE  AND 
WINNEBAGO  COUNTIES, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04626 


GEOLOGY  FOR  PLANNING  IN  BOONE  AND 
WINNEBAGO  COUNTIES. 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  8E. 
W89-04641 


SLUDGE  TREATMENT  AND  DISPOSAL  IN  A 
TROPICAL  ENVIRONMENT, 

RCP  and  Associates,  Rio  Piedras,  PR. 

R.  Cruz  Perez. 

IN:    Third    Caribbean    Islands    Water    Resources 

Congress.  Proceedings  of  a  Symposium  held  in  St. 

Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 


69-72. 


Descriptors:  *Biological  wastewater  treatment, 
"Sludge  drying,  *Sludge  disposal,  *Puerto  Rico, 
'Tropical  regions,  Precipitation,  Evaporation, 
Evapotranspiration,  Humidity,  Wastewater  facili- 
ties, Dikes,  Economic  aspects. 

The  drying  of  sludges  by  solar  evaporation  in  open 
drying  beds  has  been  the  principal  system  utilized 
by  public  utilities  and  industry.  At  both 
wastewater-treatment  facilities  in  Cidra,  Puerto 
Rico,  open  drying  beds  had  been  used  for  years 
with  varying  degrees  of  success.  It  was  decided  to 
utilize  a  covered  drying  bed  as  an  option  to  main- 
tain the  full  advantages  of  the  evapotranspiration 
effects;  it  was  also  decided  to  utilize  a  translucent 
material  for  the  drying-beds  cover.  In  one  of  the 
facilities  it  was  decided  to  upgrade  the  existing 
drying  beds;  at  the  other,  new  beds  were  con- 
structed, utilizing  some  of  the  diking  and  structural 
members  of  the  existing  one.  At  the  facility  where 
existing  drying  beds  were  utilized,  a  simple  cover 
manufactured  of  redwood  as  supporting  elements, 
and  translucent  green  fiberglass  as  cover  material 
was  used.  In  the  new  facility  special  plexiglass 
material  was  used,  the  frame  structural  members 
are  steel  and  aluminum,  and  a  humidity-removal 
system  is  installed.  A  substantial  improvement  over 
existing  drying  beds  was  obtained  by  the  place- 
ment of  simple  and  inexpensive  covers,  eliminating 
the  effect  of  precipitation  on  a  solar-evaporation 
drying  bed.  Until  recently,  this  system  had  been 
limited  to  use  in  higher  latitudes;  its  use  in  the 
tropics  is  a  feasible,  economical,  and  practical  al- 
ternative. (See  also  W89-04665)  (Shidler-PTT) 
W89-04677 


PROCESS  DYNAMICS  OF  COMPOSTING:  A 
PROPOSED  STUDY, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemical 
Engineering. 
L.  Morell  de  Ramirez. 

IN:  3rd  Caribbean  Islands  Water  Resources  Con- 
gress. Proceedings  of  a  Symposium  held  in  St. 
Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 
91-94,  2  fig,  7  ref. 

Descriptors:  "Biological  wastewater  treatment, 
*Sludge  disposal,  "Composting,  Dynamics,  Regu- 
lations, Capital  costs,  Research  priorities,  Experi- 
mental design,  Statistical  methods,  Simulation  anal- 
ysis, Puerto  Rico. 

In  complying  with  the  requirements  for 
wastewater  treatment  stated  in  the  Clean  Water 
Act,  municipalities  face  a  major  problem-sludge 
management.  Composting  sewage  sludge  offers 
several  advantages  over  other  sludge-management 
alternatives,  among  them:  lower  energy  require- 
ments and  capital  investment  than  incineration;  a 
more-manageable  product  than  land  application; 
and  a  more  productive,  beneficial  use  of  sludge 
than  landfilling  or  ocean  disposal.  Since  the  com- 
position of  sludges  varies  according  to  their  stage 
and  type  of  treatment,  each  composting  process 
has  to  be  uniquely  studied,  based  on  the  various 
physical,  chemical  and  biological  parameters  in- 
volved. In  order  to  study  the  operational  param- 
eters of  the  composting  process  and  to  evaluate  the 
performance  of  various  potential  locally-available 
bulking  materials,  a  research  proposal  was  submit- 
ted to  the  Water  Resources  Institute.  A  small 
bench-scale  composting  system  will  be  used.  The 
trials  set  up  will  be  done  according  to  a  statistical- 
ly-designed experiment.  A  simulation  model  of  the 
aerated  static-pile  composting  method  will  be  de- 
veloped using  data  from  experimental  studies.  The 
proposed  research  would  provide  an  essential  base 
for  the  development  of  sludge-composting  oper- 
ations in  Puerto  Rico  as  well  as  in  other  regions 
having  similar  process  characteristics.  (See  also 
W89-04665)  (Shidler-PTT) 
W89-04682 


MODIFICATION    OF    WATER    QUALITY    IN 
IVUJIVIK  (NORTHERN  QUEBEC,  CANADA), 

Quebec  Univ.,  Montreal. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-04720 


EFFECTS  OF  HARVESTING  ON  REGENERA- 
TION AND  BIOLOGICAL  PRODUCTION  OF 
PHRAGMITES  AUSTRALIS  IN  WETLANDS, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-04722 


EPA'S  WASTE  MINIMIZATION  RESEARCH 
PROGRAM, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
C.  J.  Dial. 

Availalble  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161,  as  PB88- 
148085.  Price  codes:  A02  in  paper  copy,  A01  in 
microfiche.  Report  No.  EPA/600/D-87/365,  De- 
cember 1987.  5p,  1  tab. 

Descriptors:  "Waste  disposal,  "Waste  management, 
"Environmental  policy,  "Public  policy,  Legal  as- 
pects, Political  aspects,  EPA  policy,  Hazardous 
materials. 

The  Hazardous  Waste  Engineering  Reseach  Labo- 
ratory, in  conjunction  with  the  Office  of  Solid 
Waste,  is  developing  a  Waste  Minimization  Pro- 
gram for  implementation  in  Fiscal  Year  88.  The 
EPA  has  adopted  the  following  hierarchy  as  a 
guide  for  hazardous  waste  management  options:  (1) 
waste  reduction,  (2)  waste  separation  and  concen- 
tration, (3)  waste  exchange,  (4)  energy/material 
recovery,  (5)  incineration/treatment,  and  (6) 
secure  land  disposal.  Barriers  that  inhibit  the  imple- 
mentation of  waste  management  action  include; 
lack  of  awareness,  fear  of  upsetting  a  product's 
quality,  organizational  inertia,  internal  politics  of 
the  organization,  and  rejection  of  innovative  ap- 
proaches. The  EPA  has  developed  several  pro- 
grams to  reduce  technical  barriers  and  to  provide 
support  and  guidance  for  individual  programs. 
(White-Reimer-PTT) 
W 89-04749 


ANALYTICAL  TECHNIQUES  AND  RESIDU- 
ALS MANAGEMENT  IN  WATER  POLLUTION 
CONTROL  SPECIALTY  CONFERENCE  APRIL 

19-20,  1988. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-04782 


AUTOMATED  DIRECT  MEASUREMENTS  OF 
TOTAL  CYANIDE  SPECIES  AND  THIOCYAN- 
ATE  IN  PRESENCE  OF  EACH  OTHER, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04784 


AQUATIC    TOXICITY    TESTING    FOR    HAZ- 
ARDOUS MATERIALS, 

Patapsco  Wastewater  Treatment  Plant,  Baltimore, 

MD. 

For  primary  bibliographic  entry  see  Field  5A. 

W 89-0479 3 


CITY  OF  NASHVILLE  COMPOSTING  OPER- 
ATIONS, 

E     and     A     Environmental     Consultants.     Inc., 
Stoughton,  MA. 

For   primary   bibliographic   entry   see   Field    5D 
W 89-0479 5 


CITY  OF  AUSTIN  SLUDGE  REUSE  PRO- 
GRAM, 

Camp,  Dresser  and  McKee,  Inc.,  Austin,  TX. 
J.  Doersam,  and  G.  A.  Edwards. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  7-13,  2 
fig,  1  tab,  2  ref. 

Descriptors:  "Composting,  "Land  application, 
'Sludge  disposal,  "Austin,  "Texas,  Activated 
sludge,    Sludge    drying,    Wastewater    treatment, 
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Marketing,    Pollutants,     Fertilizers,    Soil    amend- 
ments, Sludge  utilization. 

The  history  and  background  and  current  sludge 
reuse  program  (land  application  and  composting) 
at  the  Hornsby  Bend  Wastewater  Treatment  Facil- 
ity (WWTF)  of  the  city  of  Austin,  Texas,  are 
discussed.  Austin  has  experienced  rapid  growth 
over  the  last  decade,  leading  to  a  significant 
wastewater  sludge  treatment  and  disposal  require- 
ment. Approximately  50-54.4  dry  metric  tons  of 
waste  activated  sludge  are  pumped  daily  from 
three  remote  WWTFs  to  the  Hornsby  Bend 
WWTF.  Rather  than  using  landfilling,  lagooning, 
or  incineration,  the  decision  was  made  to  approach 
the  ultimate  disposal  problem  as  a  potential  re- 
source by  recycling  stabilized  sludge  products 
combining  land  application  and  composting  in  a 
new  beneficial  reuse  program.  Dried  anaerobically 
digested  sludge  and  composted  sludge  are  the  two 
stabilized  sludge  products  being  produced  at 
Hornsby  Bend.  The  dried  sludge  is  land  applied  as 
a  soil  conditioner  and  fertilizer  in  an  agricultural 
program  and  the  composted  sludge  is  used  in  an 
'uncontrolled  use'  program  The  city  of  Austin 
sludge  is  relatively  free  of  industrial  pollutants, 
being  far  below  the  Texas  Department  of  Health 
standards  for  Cd,  Cu,  Ni,  Pb,  Zn,  and  polychlori- 
nated  biphenyls  for  an  uncontrolled  use  program. 
So  far  composted  sludge  has  been  used  only  by 
city  departments,  but  marketing  of  the  final  prod- 
uct to  the  general  public  is  planned.  This  beneficial 
reuse  program  has  a  promising  future  because 
there  is  a  high  demand  for  nutrient-rich  soil  condi- 
tioners in  the  Austin  area  due  to  poor  local  soil 
conditions.  Having  two  sludge  products  for  differ- 
ent end-users  gives  the  program  the  flexibility  to 
effectively  prevent  a  sludge  inventory  problem 
during  all  seasons  of  the  year.  (See  also  W89- 
04782)  (Rochester-PTT) 
W89-04796 


FULL  SCALE  PILOT  RESULTS:  COMPOST- 
ING WASTEWATER  SLUDGES  USING  AGI- 
TATED-BED SYSTEM, 

International  Process  Systems,  Inc.,  Lebanon,  CT. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-04797 


AKRON  SLUDGE  COMPOSTING  FACILITY, 

Akron  Composting  Facility,  OH. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-04798 


HAMPTON  ROADS  SANITATION  DISTRICT'S 
COMPOST  MARKETING  PROGRAM, 

Hampton  Roads  Sanitation  District,  Norfolk,  VA 
R.  L.  Oberst. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  21-29  2 
fig,  2  tab. 

Descriptors;  "Composting,  'Wastewater  treat- 
ment, "Marketing,  "Sludge  disposal,  "Hampton 
Roads,  "Virginia,  Performance  evaluation,  Cost 
analysis,  Filtration,  Nutri-Green,  Operating  costs. 

Municipal  sludge  composting  can  be  a  successful 
sludge  management  tool.  The  success  of  such  an 
operation  depends  on  two  things  (1)  the  quality  of 
the  product  and  (2)  the  marketing  program.  The 
marketing  program  for  the  Hampton  Roads  Sanita- 
tion District,  which  produces  a  high-quality  com- 
pos! product,  Nutri-Green,  has  been  successful  in 
marketing  the  product  for  the  past  several  years. 
The  initial  composting  distribution  and  marketing 
efforts,  the  compost  sales  program,  and  the  full- 
time  marketing  scheme  are  described,  including 
determination  of  target  markets,  product  name  rec- 
ognition, distribution,  pricing,  and  promotion. 
Marketing  was  treated  as  a  full-time  job  and  a 
comprehensive  marketing  plan  was  used.  As  a 
result  of  these  efforts,  the  amount  of  compost  sold 
went  from  less  lhan  0  25  cu  yd/clay  in  19K2  to 
13  CU  yd/day  in  1987,  lor  the  past  three 
mpost  has  been  sold  than  was  pro- 
by  the  Hampton  Ro;.r|s  facility,  Because  of 
revenues  from  compost  sales,  net  operating  costs 


have  declined  steadily  since  1982   (See  also  W89- 

04782)  (Rochester-PTT) 

W89-04799 


NATIONWIDE    SURVEY    OF    COMPOSTING 
FACILITIES, 

BioCyele,  Emmaus,  PA. 

For   primary   bibliographic    entry   see   Field    5D 

W89-04800 


EPA'S  SLUDGE  PERMIT  PROGRAM, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Enforcement  and  Permits. 
M.  Kirkpatrick,  and  D.  Clovis. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  37-44. 

Descriptors:  "Sludge  disposal,  "Wastewater  treat- 
ment, "Permits,  "Clean  Water  Act,  "Environmen- 
tal Protection  Agency,  Public  health,  Standards, 
Administrative  regulations. 

Amendments  to  Section  405  of  the  Clean  Water 
Act  require  that  permits  issued  to  publicly-owned 
treatment  works  (POTWs)  contain  conditions  to 
protect  public  health  and  the  environment  from 
pollutants  in  sewage  sludge.  These  conditions  are 
to  consist  of  sludge  standards  when  promulgated 
and,  prior  to  that  time,  conditions  developed  on  a 
case-by-case  basis.  The  amendments  have  initiated 
a  federal  permit  program  to  protect  the  environ- 
ment from  contaminated  sludge  and  to  encourage 
the  beneficial  reuse  of  uncontaminated  sludge 
through  permits  issued  either  by  EPA  or  the  states. 
Development  of  the  sludge  program  by  EPA  will 
be  done  as  much  as  possible  by  building  on  existing 
federal  permit  programs  and  state  sludge  pro- 
grams. In  the  immediate  future,  a  primary  focus 
will  be  on  identifying  sludge  use  or  disposal  prob- 
lems requiring  immediate  attention,  and  on  devel- 
oping case-by-case  requirements  for  permits  issued 
to  those  facilities  that  are  most  likely  to  be  a  threat 
to  the  public  health  or  environment.  (See  also 
W89-0484782)  (Author's  abstract) 
W 89-04801 


MASSACHUSETTS  WATER  RESOURCES  AU- 
THORITY: INTERIM  SLUDGE  MANAGE- 
MENT PROGRAM, 

Massachusetts  Water  Resources  Authority, 
Boston,  MA.  Residuals  Management  Program. 
M.  Thomas,  R.  Trubiano,  and  S.  Nostrand. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  45-58. 

Descriptors:  "Massachusetts,  "Boston  Harbor, 
"Sludge  disposal,  "Composting,  Wastewater  treat- 
ment. Regional  planning,  Management  planning, 
Contracts,  Sludge  drying,  Sludge  transport,  Privat- 
ization. 

The  Massachusetts  Water  Resources  Authority 
(MWRA),  is  responsible  (among  other  duties)  for 
cleaning  up  Boston  Harbor.  The  historical  back- 
ground, program  objectives,  procurement  process, 
a  summary  of  proposals  for  sludge  management, 
committee  review  procedures  and  recommenda- 
tions, and  negotiation  activities,  and  the  character- 
istics of  the  chosen  system  are  covered.  The  fea- 
tures and  economic  impact  of  proposals  submitted 
by  different  contractors  for  sludge  management 
were  compared.  Ultimately,  one  was  chosen,  with 
a  contract  covering  professional  services  for  plan- 
ning, environmental  review,  and  design  activities 
for  a  sludge  storage  and  dewatering  and  drying/ 
pelletizing  system  in  part  I.  Following  this  phase, 
the  MWRA  will  publicly  bid,  construct,  and  subse- 
quently own  all  the  facilities.  In  part  II  of  the 
contract,  another  contractor  will  operate  the 
sludge  transport  and  processing  operation.  Specifi- 
cally, this  will  include  barging  and  dewatering 
100%  of  the  sludge,  receiving  at  least  60%  of  the 
cake  for  drying/pelletizing  in  the  first  year  and 
40%  thereafter,  with  an  option  to  accept  100%. 
MWRA  will  compost  some  of  the  sludge  cake  if  it 
is  not  all  taken  by  the  contractor.  In  similar  'privat- 


ization' activities,  it  is  suggested  that  treatment 
hould:  (1)  have  detailed  requests  (or  pro 
posals  or  bid  documents.  (2)  employ  a  multi-step 
procurement  process;  <})  use  a  multidisciphnary 
evaluation  and  selection  team;  and  (4;  consider 
carefully  the  amount  of  risk  to  be  accepted  by  the 
contractor  versus  the  risk  to  be  accepted  by  the 
municipality.  (See  also  W89-04782)  (Rochester- 
PTT) 
W89-O4802 


MILWAUKEE'S  SLUDGE  REUSE  PROGRAM: 
A  DECADE  OF  GROWTH  AND  SUCCESS 
Milwaukee  Metropolitan  Sewerage  District,  WI. 
D.  J.  Landis,  P  Schlect,  and  G.  Williamson. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  59-74,  2 
fig,  3  tab. 

Descriptors:  "Sludge  utilization,  "Wisconsin,  "Mil- 
waukee, "Sludge  disposal,  "Land  application, 
"Process  control,  Optimization,  Cost  analysis,  Mi- 
lorganite,  Agri-Life,  Marketing,  Pricing,  Public  re- 
lations, Wastewater  treatment. 

The  Milwaukee  Metropolitan  Sewerage  District 
(MMSD)  took  action  to  establish  a  liquid  sludge 
land  application  program,  overcome  the  program's 
initial  negative  public  reception,  and  provide  a 
quality  sludge  product  and  customer  service.  The 
sludge  program  began  in  1975  and  developed  into 
the  AGRI-LIFE  program;  in  1984-1987  several 
management  and  staffing  changes  were  made  and 
the  equipment  base  was  expanded  and  improved 
using  a  $2  million  EPA  grant.  A  public  relations 
program  was  developed  to  increase  public  aware- 
ness and  counter  a  small  amount  of  negative  pub- 
licity generated  by  speculative  newspaper  ac- 
counts. When,  in  1980,  it  was  recognized  that  the 
Milorganite  program  operated  at  one  MMSD  plant 
was  a  $6  million  revenue  product  whereas  AGRI- 
LIFE  was  still  costly,  it  was  decided  to  treat  the 
whole  system  as  one  industrial  complex.  Using  this 
approach,  unsold  AGRI-LIFE  was  used  to  make 
Milorganite,  generating  an  additional  $6  million  in 
gross  revenue.  In  1987,  due  to  a  reduction  in  the 
supply  of  AGRI-LIFE  through  successful  imple- 
mentation of  the  industrial  complex,  combined 
with  a  sustained  three-year  record  of  no  applica- 
tion violations,  no  accidents,  and  a  strong  public 
relations  effort,  MMSD  was  able  to  implement  a 
$6.50/acre  charge  for  AGRI-LIFE  product  fertil- 
izer value  and  services  generating  $12,000  of  reve- 
nue; charges  will  be  increased  to  $7.50/acre  in 
1988.  (See  also  W89-04782)  (Rochester-PTT) 
W89-04803 


CLAYTON  COUNTY'S  SLUDGE  MANAGE- 
MENT FACILITIES, 

Clayton  County  Water  Authority,  Morrow,  GA. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-04804 


EMERGING  SLUDGE  MANAGEMENT  TECH- 
NOLOGIES, 

Tulane  Univ.,  New  Orleans,  LA.  Dept.  of  Envi- 
ronmental Health  Sciences. 

For   primary    bibliographic   entry   see   Field   5D. 
W89-04805 


ALKALINE  STABILIZATION  AND  DISINFEC- 
TION OF  MUNICIPAL  WASTEWATER 
SLUDGE  IN  TOLEDO,  OHIO:  A  CASE  OF 
GOVERNMENTAL,  BUSINESS  AND  ACADEM- 
IC COOPERATION, 

Medical  Coll.  of  Ohio  at  Toledo.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5D. 
W 89-04806 


SIDE-BY-SIDE  SLUDGE  DEWATERING  PER- 
FORMANCE WITH  FULL  SCALE  BELT 
FILTER  PRESSES, 

Memphis  Wastetreatment  Facilities,  TN. 

For   primary   bibliographic   entry   see   Field    5D. 
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W89-04807 


CITY    OF    TAMPA    SLUDGE    PELLETIZING 
PROJECT, 

Hookers  Point  Advanced  Wastewater  Treatment 

Plant,  Tampa,  FL. 

For   primary   bibliographic    entry   see   Field    5D. 

W89-04808 


SEWAGE  SLUDGE  REUSE/DISPOSAL  IN  AN 
EVOLVING  REGULATORY  ATMOSPHERE:  A 
CALIFORNIA  PERSPECTIVE, 

Carollo  (John)  Engineers,  Walnut  Creek,  CA. 
S.  E.  Stutz-McDonald. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  153-164, 
7  fig,  2  tab,  3  ref. 

Descriptors:  *Sludge  disposal,  *Sludge  utilization, 
♦Management  planning,  *Wastewater  treatment, 
'California,  Regulations,  Sludge  conditioning, 
Land  application,  Sanitary  landfills,  Land  disposal, 
Economic  aspects. 

The  development  of  sludge  management  plans  is 
discussed,  with  emphasis  on  how  the  regulations 
play  a  role  in  sludge  reuse/disposal.  Regulations  at 
the  federal  level  and  in  California  (Department  of 
Health  Services  and  Water  Resources  Control 
Board)  are  reviewed;  classification  of  sludge  is 
discussed;  treatment  and  dewatering  processes  are 
compared;  and  reuse/disposal  alternatives  are  de- 
scribed (agricultural  land  spreading,  dedicated  land 
disposal,  landfill/reuse  disposal  -using  sludge  to 
cover  a  landfill  on  a  daily  basis-,  and  composting 
and  marketing).  A  flexible  sludge  management  plan 
allows  publicly-owned  treatment  works  to  tailor 
their  reuse  and  disposal  methods  as  the  regulations 
change.  As  existing  landfill  capacity  dwindles  and 
stricter  sludge  regulations  are  enforced,  sludge 
hauling  distances  may  increase,  and  there  will  be 
significant  benefits  from  producing  drier  sludges. 
(See  also  W89-04782)  (Rochester-PTT) 
W89-04809 


REGIONAL  SEPTAGE  DISPOSAL  IN  SOUTH- 
EASTERN CONNECTICUT, 

Norwich  Dept.  of  Public  Utilities,  CT. 
G.  Weaver. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  176-183. 

Descriptors:  *Septic  tank  wastes,  *Septage, 
♦Septic  wastewater,  'Wastewater  treatment, 
♦Sewage  districts,  "Connecticut,  Norwich, 
Wastewater  facilities,  Management  planning, 
Public  participation,  Economic  aspects,  Landfills, 
Leaching,  Water  pollution  control. 

The  City  of  Norwich,  Connecticut,  investigated 
how  it  could  use  its  wastewater  treatment  facility 
as  a  septage  disposal  station  for  its  own  use  and 
that  of  12  surrounding  towns.  The  wastewater 
treatment  facility  was  designed  for  an  average 
daily  flow  of  8.5  mgd,  but  normally  received  3.5 
mgd  from  the  city's  collection  system;  with  modifi- 
cations, it  could  readily  accept  30  or  more  truck- 
loads/day  of  septage  for  disposal.  To  keep  costs 
down,  it  was  decided  to  bill  the  participating  com- 
munities on  a  subscription  basis,  with  the  fee 
charged  based  on  the  number  of  unsewered  prop- 
erties. An  obstacle  to  the  plan  developed  when 
Norwich  residents  complained  that  the  septage 
trucks  passing  through  the  city  on  the  way  to  the 
wastewater  treatment  facility  would  be  offensive. 
The  solution  to  this  problem  was  to  extend  sewer- 
age to  the  Norwich  landfill  and  make  it  the  collec- 
tion point,  with  the  septage  entering  the 
wastewater  treatment  plant  through  the  sewer 
system.  A  sewer  main  3,500  ft  long  will  be  needed 
at  a  cost  of  $300,000.  Benefits  from  this  approach 
include:  elimination  of  the  traffic  problem,  using 
landfill  staff  to  monitor  the  septage  trucks  to  pre- 
vent illegal  disposal  of  hazardous  waste,  use  of  the 
sewer  to  collect  landfill  leachate  and  thus  solve  a 
leaching  problem  at  the  landfill,  and  elimination  of 


an  existing  problematical  pump  station  used  by  one 
industry  on  the  landfill  site.  (See  also  W89-04782) 
(Rochester-PTT) 
W89-04811 


EFFECTS  OF  SEWAGE  SLUDGE  ON  LEA- 
CHATES  AND  GAS  FROM  SLUDGE-REFUSE 
LANDFILLS, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
J.  B.  Farrell,  G.  K.  Dotson,  J.  W.  Stamm,  and  J.  J. 
Walsh. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  184-216, 
1 1  fig,  1 1  tab,  4  ref. 

Descriptors:  *Sludge  disposal,  *Leachates,  ♦Land- 
fills,  *Path  of  pollutants,  *Waste  stabilization,  Mu- 
nicipal wastewater,  Wastewater  analysis,  Heavy 
metals,  Pilot  plants,  Gas. 

A  4-yr  experiment  has  been  completed  on  the 
effect  of  municipal  wastewater  sludge  on  leachate 
quality  and  gas  production  from  simulated  landfill 
test  cells  containing  municipal  solid  waste.  Addi- 
tion of  10-30%  by  weight  of  a  16-percent-solids 
sludge  cake  to  the  solid  waste  caused  the  initiation 
of  rapid  anaerobic  biological  stabilization  (RBS)  in 
about  10  mo.  Solid  waste  test  cells  not  containing 
sludge  required  about  30  mo  before  the  onset  of 
RBS.  During  the  20-mo  interim,  the  test  cells 
containing  sludge  produced  leachates  containing 
about  1500  mg/L  COD  compared  to  values  aver- 
aging 30,000  mg/L  for  the  test  cells  without 
sludge.  Heavy  metal  concentrations  (Cd,  Cr,  Pb, 
Ni,  Fe,  Zn)  in  the  leachage  were  generally  lower 
initially  in  the  cells  containing  sludge  but  after  4  yr 
were  about  the  same  as  for  the  cells  lacking  sludge. 
(See  also  W89-04782)  (Author's  abstract) 
W89-04812 


CASE  STUDY  OF  AGRONOMIC  LAND  APPLI- 
CATION OF  SLUDGE, 

Black  and  Veatch,  Inc.,  Cambridge,  MA. 
J.  S.  Carr,  M.  E.  Lang,  W.  J.  Martin,  and  R.  J. 
Tardy. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  217-227, 
5  tab,  7  ref. 

Descriptors:  "Land  application,  *Sludge  disposal, 
♦Denver,  'Colorado,  Sewage  districts,  Regula- 
tions, Environmental  effects,  Wheat,  Corn,  Sor- 
ghum, Nitrogen,  Phosphorus,  Potassium,  Iron, 
Zinc,  Soil  amendments,  Seasonal  distribution,  Cost 
analysis. 

A  case  study  is  presented  of  the  Metropolitan 
Denver  (Colorado)  Sewage  District  No.  1 
(MDSD1)  land  application  program,  including:  a 
history  of  MDSD1,  regulatory  requirements  at  the 
federal  and  state  level,  MDSD1  sludge  quantity 
and  characteristics,  a  description  of  land  applica- 
tion operations  and  calculation  of  the  sludge  appli- 
cation rate,  program  costs,  and  environmental 
impact.  Since  1979,  MDSD1  has  successfully  land- 
applied  anaerobically  digested  sludge  to  supply  N 
and  other  nutrients  (mainly  P,  K,  Zn,  and  Fe) 
required  for  crop  growth.  Sludge  is  applied  to 
agricultural  land  for  the  growth  of  dryland  wheat 
and  irrigated  crops  consisting  of  wheat,  corn,  and 
grain  sorghum.  The  life  of  an  application  or  the 
cumulative  sludge  loading  is  based  on  the  sludge 
cadmium  concentration.  The  agronomic  land  ap- 
plication program  has  proven  to  be  a  reliable  and 
cost-effective  method  of  sludge  utilization.  Al- 
though the  program  initially  consisted  of  injection 
of  liquid  sludge,  the  operation  has  been  expanded 
to  include  application  and  incorporation  of  dewa- 
tered  sludge.  By  expanding  to  dewatered  sludge 
application,  MDSD1  has  been  able  to  apply  sludge 
during  the  winter  months.  In  addition  to  the  in- 
creased flexibility  afforded  by  the  application  of 
dewatered  sludge,  MDSD1  reduced  the  cost  of  its 
program  by  approximately  $14  dry  Mg  ($13/dry 
ton),  which  in  1987  represented  a  total  saved  of 
about  $300,000.  (See  also  W89-04782)  (Rochester- 
PTT) 


W89-04813 


LAND  APPLICATION  OF  INCINERATOR 
ASH, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
C.  Rosen,  R.  Polta,  and  T.  King. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  228-245, 
19  tab,  13  ref. 

Descriptors:  *Sludge  disposal,  *Ash  disposal, 
♦Land  application,  ♦Soil  amendments,  ♦Minnesota, 
♦Minneapolis,  ♦Saint  Paul,  Chemical  analysis, 
Corn,  Crop  yield,  Phosphates,  Zinc,  Incineration, 
Tissue  analysis,  Data  collections,  Fertilizers. 

A  study  was  conducted  to  see  whether  sewage 
sludge  ash  could  be  used  as  a  soil  amendment/ 
fertilizer  without  lowering  crop  quality  or  pollut- 
ing the  environment.  Ash  from  the  Metropolitan 
Water  Commission  of  Minneapolis/St.  Paul,  Min- 
nesota, was  applied  to  a  sandy  loam  soil  at  the 
Rosholt  Research  Farm,  Westport,  Minnesota. 
Treatments  consisted  of  a  control,  three  rates  of 
superphosphate  fertilizer  (35,  70,  and  140  kg/ha) 
and  three  equivalent  rates  of  sewage  sludge  incin- 
erator ash  based  on  available  phosphate  (citrate 
method).  Field  corn  was  planted  at  a  density  of 
79,000  plants/ha  in  0.75-m  rows.  No  differences  in 
corn  yields  due  to  the  treatments  were  detected, 
but  the  results  did  show  that  the  ash  treatments 
were  not  detrimental  to  yield  or  quality  in  the 
short  term.  Tissue  analysis  results  showed  that 
phosphate  availability  at  equivalent  rates  did  not 
appear  to  be  as  good  from  the  ash  source  as  from 
the  fertilizer  source.  This  may  be  due  to  lower  P 
solubility  in  the  ash  compared  to  the  fertilizer.  Ash 
also  appeared  to  be  a  good  source  of  Zn,  a  nutrient 
which  can  be  limiting  when  high  rates  of  P  fertiliz- 
er are  used.  Further  experiments  on  this  same  site 
are  required  to  evaluate  longer-term  effects  of  in- 
cinerator ash  on  element  movement  in  the  soil 
profile  and  effects  on  element  uptake  and  yield 
response  by  the  crop.  (See  also  W89-04782)  (Roch- 
ester-PTT) 
W89-04814 


LAND  APPLICATION  OF  KODAK  COLORA- 
DO DIVISION  WASTEWATER  TREATMENT 
PLANT  SLUDGE, 

Eastman  Kodak  Co.,  Windsor,  CO.  Kodak  Colora- 
do Div. 

C.  H.  King,  C.  P.  Houck,  and  L.  L.  Deadmond. 
IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  246-261, 
7  tab,  5  ref. 

Descriptors:  'Land  application,  ♦Sludge  disposal, 
♦Industrial  wastewater,  ♦Wastewater  treatment, 
♦Colorado,  ♦Photographic  wastes,  Sludge  injec- 
tion, Monitoring,  Management  planning,  Corn, 
Sugar  beets,  Beans,  Barley,  Aluminum,  Silver, 
Heavy  metals,  Soil  structure,  Regulations,  Soil 
contamination,  Prediction,  Pollution  load,  Crop 
yields. 

Kodak  Colorado  Division  (KCD)  began  incorpo- 
rating sludge  on  cropland  in  1977.  A  Briscoe- 
Maphis  sludge  injection  system  was  used  to  apply 
sludge  from  the  KCD  industrial  wastewater  treat- 
ment plant  twice  a  year  to  cropland.  The  success 
of  the  program,  results  of  monitoring,  and  recent 
modifications  to  the  program  to  meet  regulatory 
requirements  are  discussed.  The  annual  sludge  ap- 
plication rate  is  normally  500-700  dry  tons,  with 
approximately  250  tons  applied  in  the  spring  and 
350  tons  applied  in  the  fall.  The  crops  grown  on 
the  KCD  agricultural  fields  have  been  primarily 
corn,  sugar  beets,  beans,  and  barley.  Silage  corn 
has  been  the  favored  crop  for  use  on  the  sludge 
incorporation  fields,  with  yields  ranging  from  22  to 
32  tons/acre.  The  sludge  from  the  KCD  plant  is 
low  in  trace  metals.  It  is  similar  to  domestic  sludge 
except  that  it  contains  some  metals,  such  as  alumi- 
num and  silver,  in  somewhat  higher  concentrations 
than  domestic  sludge.  It  has  a  lower  organic  con- 
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tent  that  digested,  municipal  sludge,  and  it  contains 
no  pathogens.  The  electroconductivity  of  the  soil 
has  increased  and  so  have  the  contents  of  silver 
and  copper  as  well  as  calcium,  magnesium,  and 
sodium.  Soil  structure  also  has  changed.  A  long- 
range  incorporation  plan  has  been  developed  for 
KCD  sludge;  it  incorporates  regulatory  require- 
ments, incorporation  site,  opetational  alternatives, 
predictive  plots,  and  monitoring  and  sampling 
(sludge,  soils,  crops,  and  groundwater).  The  sludge 
incorporation  program  described  here  represents  a 
viable  means  of  disposing  of  industrial  sludge  in  an 
environmentally  safe  manner.  A  management  pro- 
gram involving  crop  rotation  adds  humus  to  the 
soil,  improving  the  soil's  capability  to  hold  water 
and  reducing  it  dusting  potential.  Predictive  plots 
can  be  used  to  determine  an  appropriate  upper 
cumulative  loading  limit.  (See  also  W89-04782) 
(Rochester-PTT) 
W89-04815 


SYNTHESIS  OF  THE  RESULTS  OF  THE 
FIELD  VERIFICATION  PROGRAM  UPLAND 
DISPOSAL  ALTERNATIVE, 

Army   Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Environmental  Effects  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04853 


SUMMARY  OF  THE  US  ARMY  CORPS  OF 
ENGINEERS/US  ENVIRONMENTAL  PRO- 
TECTION AGENCY  FIELD  VERIFICATION 
PROGRAM, 

Battelle  Ocean  Sciences,  Duxbury,  MA. 

R.  K.  Peddicord. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

D-88-6,  October  1988.  Final  Report.  52p,  3  fig,  23 

ref,  append. 

Descriptors:  'Spoil  disposal,  'Interagency  coop- 
eration, *Dredge  spoil  disposal,  *Waste  disposal, 
•Field  tests,  'Dredging,  'Environmental  effects, 
'Water  pollution  effects,  Land  disposal,  Wetlands, 
Ocean  dumping,  Water  quality,  Toxicity,  Bioaccu- 
mulation,  Bioassay. 

The  US  Army  Corps  of  Engineers/US  EPA  Field 
Verification  Program  was  a  6-year,  $7.2  million 
study  of  upland  disposal,  wetland  creation,  and 
aquatic  disposal  with  dredged  material.  The  pro- 
gram was  designed  to  determine:  (a)  the  reproduc- 
ibility of  test  methods  in  the  laboratory;  (b)  the 
ability  of  laboratory  test  methods  to  predict  effects 
in  the  field;  and  (C)  the  comparative  effects  of  the 
same  material  in  upland,  wetland,  and  aquatic  envi- 
ronments. The  program  demonstrated  that  effluent 
and  surface  water  quality  prediction  methods  have 
good  utility  for  predisposal  evaluation  of  dredged 
material  proposed  for  upland  disposal.  Methods  for 
testing  toxicity  and  bioaccumulation  in  wetland 
plants  showed  good  predictive  ability.  However, 
optimum  utility  for  predictive  evaluations  of  the 
upland  and  wetland  animal  bioassays  awaits  further 
confirmation  of  the  reproducibility  of  the  test  re- 
sults in  the  laboratory.  Methods  with  good  utility 
for  evaluating  dredged  material  proposed  for 
aquatic  disposal  include  toxicity,  bioaccumulation, 
intrinsic  rate  of  population  growth,  and  scope  for 
growth.  Upland  disposal  produced  the  greatest  and 
most  persistent  impacts.  Wetland  creation  pro- 
duced considerably  less  impact,  and  aquatic  dispos- 
al gave  relatively  minor  and  nonpersistent  impacts. 
This  is  in  keeping  with  the  physicochemical  behav- 
ior of  dredged  material  in  these  different  environ- 
ments. A  similar  ranking  of  effects  would  be  ex- 
pected in  the  disposal  of  other  contaminated  estua- 
rine  dredged  material,  (Author's  abstract) 
W89-04854 


SYNTHESIS  OF  RESEARCH  RESULTS:  AP- 
PLICABILITY AND  FIELD  VERIFICATION  OF 
PREDICTIVE  METHODOLOGIES  FOR 
AQUATIC  DREDGED  MATERIAL  DISPOSAL, 

Environmental   Research   Lab,   Narragansett,   RI. 
J.  H.  Gentile,  G.  G.  Pesch,  J.  Lake,  P.  P.  Yevich, 
and  O.  Zaroogian. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Technical  Report 
D-88-5,  September  1988.  Final  Report.  72p,  16  fig, 


6  tab,  47  ref. 

Descriptors:  'Spoil  disposal,  'Dredge  spoil  dispos- 
al, 'Dredging,  'Waste  disposal,  'Water  pollution 
effects,  'Waste  management,  Ocean  dumping, 
Wetlands,  Bioaccumulation,  Data  acquisition,  Tox- 
icity, Benthic  environment,  Ecological  effects 

The  Field  Verification  Program  was  designed  to 
determine  the  applicability,  reproducibility,  and 
field  verification  of  test  methods  for  the  evaluation 
of  disposal  of  dredged  material  at  aquatic,  upland, 
and  wetland  sites.  There  were  three  objectives  in 
this  program.  The  first,  to  demonstrate  the  applica- 
bility of  existing  test  variability  and  reproducibility 
inherent  in  the  testing  procedures.  The  second 
objective,  to  field  verify  the  laboratory  responses 
by  comparing  the  exposure-response  relationships 
between  the  laboratory  and  field.  The  third  objec- 
tive was  to  determine  the  degree  of  correlation 
between  contaminated  tissue  residues  and  biologi- 
cal responses  resulting  from  laboratory  and  field 
exposure  to  dredged  material.  These  objectives 
were  examined  for  the  following  biological  re- 
sponses: bioaccumulation,  scope  for  growth,  bioen- 
ergetics,  adenylate  energy  charge,  sister  chromatid 
exchange,  histopathology,  survival,  growth,  repro- 
duction, intrinsic  rates  of  population  growth,  reco- 
lonization,  and  community  structure.  Survival  in 
1 1  aquatic  species  representing  four  phyla  was 
determined  for  exposure  to  Black  Rock  Harbor, 
Connecticut,  bedded  and  suspended  sediments  as 
part  of  initial  sediment  characterization  studies. 
The  following  recommendations  are  made  regard- 
ing the  application  of  the  test  methods  in  this  study 
for  dredged  material  evaluation:  (a)  measures  of 
survival,  growth,  reproduction,  population,  scope 
for  growth,  and  contaminant  bioaccumulation  are 
recommended  in  the  predisposal  evaluation  of 
dredged  material;  (b)  while  a  genotoxic  test 
method  is  desirable  in  the  predisposal  evaluation, 
sister  chromatid  exchange  is  not  recommended 
pending  further  development  of  the  test  method;  c) 
acceptable  methods  for  postdisposal  field  bioener- 
getics  and  bioaccumulation  in  Nepthys  incisa;  (d) 
It  is  suggested  that  a  rapid  reconnaissance  tech- 
nique be  used  for  species  classification  and  enu- 
meration for  definitive  assessments.  (Lantz-PTT) 
W89-04855 


ACID  DEPOSITION  PRECURSOR  CONTROL 
TECHNOLOGIES, 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04868 


WASTE  MINIMIZATION:  HAZARDOUS  AND 
NON-HAZARDOUS  SOLID  WASTE  (1980  TO 
PRESENT). 

Environmental  Protection  Agency,  Washington, 
DC.  Information  Resources  and  Services  Branch. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-163787. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Bibliographaic  Series.  Report  No.  EPA/IMSD-87- 
007,  September  1987.  184p. 

Descriptors:  'Waste  disposal,  'Hazardous  wastes, 
'Solid  wastes,  'Bibliographies,  Oil,  Recycling, 
Waste  recovery,  Regulations. 

The  bibliography  was  compiled  with  assistance 
from  EP  A's  Office  of  Solid  Waste  in  support  of  the 
overall  Agency  strategy  to  promote  waste  minimi- 
zation and  to  improve  access  to  current  source 
reduction  and  recycling  information.  The  bibliog- 
raphy, which  also  reflects  current  interest  in  used 
oil,  includes  citations  from  journal  articles,  books, 
government  reports  and  bibliographies,  conference 
proceedings,  scientific  and  technical  papers,  and 
speeches.  Citations  were  selected  for  their  rel- 
evance to  EPA  information  needs.  The  bibliogra- 
phy is  divided  into  sections  on  Hazardous  Waste, 
Used  Oil,  and  Non-Hazardous  Solid  Waste.  There 
are  five  appendices  that  provide  sources  of  addi- 
tional information:  State  Programs  Supporting 
Waste  Minimization;  EPA  Regional  Waste  Mini- 
mization Contacts;  Associations;  Waste  Exchanges; 
and  Recycling  Periodicals.  Most  categories  include 
citations  from  1980  to  the  present.  (Lantz-PTT) 
W89-04880 


LAKORA'IOKY  PROIO<  OI  I  OK  DETERMIN- 
ING FATE  OI  WASTE  DISPOSED  IN  OKU' 
WILLS, 

National  Inst  for  Petroleum  and  Energy  Research. 
Bartlesville,  OK 

For  primary  bibliographic  entry  see  Field  5B 
W89-04897 


USE  OF  ANILINE  AS  AN  IMJICAIOR  Ol^ 
PERSISTENCE  IN  ENVIRONMENTAL  STUD- 
IES, 

Lilly  (Eli)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab 

For  primary  bibliographic  entry  see  Field  5A 
W89-05005 


INFLUENCE  OF  UV  RADIATION  ON  ORGAN- 
IC MATTER  TRANSFORMATION  AND  SUB- 
SEQUENT ALTERATION  OF  LEACHING  AND 
TRANSPORT  PROCESSES  OF  HEAVY 
METALS, 

Rome  Univ.  (Italy).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  sec  Field  5B. 
W89-05009 


LEACHING  BEHAVIOR  OF  SELECTED 
TRACE  ELEMENTS  IN  CHEMICALLY 
WEATHERED  ALKALINE  FLY  ASH. 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05018 


TEST  FOR  DREDGED  MATERIAL  EFFLUENT 
QUALITY, 

Waterways  Experiment  Station,   Vicksburg,   MS. 
For  primary  bibliographic  entry  see  Field  5A. 

W89-05222 


CONTROL  OF  VOC  EMISSIONS  FROM 
WASTE  MANAGEMENT  FACILITIES, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 
T.  T.  Shen,  and  G.  H.  Sewell. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  114,  No.  6,  p  1392-1400,  December  1988.  1 
tab,  22  ref. 

Descriptors:  'Fate  of  pollutants,  'Air  pollution. 
'Volatile  acids,  'Organic  compounds,  'Waste 
management,  Waste  recovery,  Waste  storage, 
Waste  treatment.  Waste  disposal.  Comparison  stud- 


Concerns  with  emissions  of  volatile  organic  com- 
pounds (VOC)  from  waste  treatment,  storage,  and 
disposal  facilities  are  increasing  because  of  the 
emission  quantity  (1,600,000  to  5,000,000  metric 
tons  per  year)  and  toxicity  and/or  carcinogenicity. 
The  sources  of  VOC  emissions  include  impound- 
ments and  tanks,  land  treatment,  landfills  and  waste 
piles,  transfer  and  handling  operations,  and  VOC 
removal  devices.  No  regulation  exists  to  control 
VOC  emissions  from  those  waste  management  fa- 
cilities. This  paper  reviews  the  problems  of  VOC 
emissions  from  treatment,  storage,  and  disposal 
facilities.  It  also  examines  the  inherent  effectiveness 
of  control  techniques  for  VOC  emissions  from 
such  facilities.  Conventional  pollution  control  ap- 
proaches focus  on  pretreatment,  in  situ  methods, 
and  postreatment  of  wastes  after  generation.  Such 
approaches  have  achieved  some  success,  but  they 
are  expensive  to  implement  and  not  100%  efficient, 
and  may  transfer  VOCs  from  one  physical  form  to 
another  and  from  one  environmental  medium  to 
another,  causing  secondary  pollution.  A  waste 
minimization  strategy  reduces  waste  generation  at 
its  source  and  it  can  save  costs  for  waste  treatment, 
storage,  transport,  disposal,  regulatory  compliance, 
and  future  liabilities.  The  objective  of  this  paper  is 
to  compare  the  feasibility  and  desirability  of  mini- 
mizing waste  VOCs  before  generation  with  alter- 
native strategies  and  techniques  that  are  now  being 
used  or  proposed.  It  has  been  shown  that  waste 
minimization  is  feasible  and  cost-effective  in  many 
process  industries.  Typical  successful  examples  of 
waste-solvent  minimization  are  presented  including 
paint  companies,  printing  industries,  solvent  leas- 
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Ultimate  Disposal  Of  Wastes — Group  5E 


ing  services,  and  the  Los  Angeles  County  Rule  66 

(Author's  abstract) 

W89-05229 


LEAKAGE  RATES  THROUGH  FLAWS  IN 
MEMBRANE  LINERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

P.  W.  Jayawickrama,  K.  W.  Brown,  and  R.  L. 

Lytton. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.   114,  No.  6,  p  1401-1420,  December  1988.  5 

fib,  3  tab.  10  ref.  EPA  Cooperative  Agreement  CR 

810940. 

Descriptors:  'Leakage,  "Impervious  membranes, 
"Reservoir  linings,  "Seepage  loss,  "Landfills, 
"Wastedumps,  "Water  pollution  sources,  Flaws, 
Effluent  seepage,  Simulation,  Leaky  boundaries, 
Infiltration,  Soil  contamination. 

A  detailed  experimental  and  theoretical  study  was 
undertaken  to  evaluate  the  leak  rate  of  liquids 
through  flaws  in  synthetic  flexible  membrane  liners 
(FMLs)  into  a  compacted  soil  subbase.  In  the 
experimental  phase  of  the  research  study  a  series  of 
large  scale  laboratory  permeameter  tests  were  per- 
formed to  determine  the  influence  of  the  various 
factors  on  the  leakage  rate  of  water.  The  param- 
eters examined  included  the  water  head  above  the 
FML,  the  hydraulic  conductivity  of  the  subbase 
material,  the  size  and  shape  of  the  flaw,  and  the 
type  and  thickness  of  the  FML.  The  results  re- 
vealed that  the  liquid  spreads  laterally  along  a  gap 
between  the  liner  and  the  subsoil,  with  simultane- 
ous infiltration  into  the  soil.  In  the  analytical  phase 
of  the  study,  a  model  was  developed  to  simulate 
these  flow  mechanisms.  Subsequently,  the  calibrat- 
ed model  was  used  to  prepare  a  set  of  tables  and 
graphs  which  may  be  used  to  predict  potential  leak 
rates  in  field  installations.  (Author's  abstract) 
W89-05230 


OPTIMAL  SAMPLING  OF  DOMESTIC  SOLID 
WASTE, 

Asian   Development   Bank,    Manila   (Philippines). 

Environmental  Unit. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-05235 


control  leading  to  groundwater  pollution.  Almost 
all  solvent  wastes  are  now  ultimately  incinerated, 
under  carefully  controlled  conditions  at  tempera- 
tures above  1000  C,  with  sufficient  air  present  so 
that  the  final  products  are  hydrochloric  acid, 
carbon  dioxide  and  water.  The  hydrochloric  acid 
is  normally  scrubbed  out  and  may  be  re-utilized  or 
neutralized.  Drums,  or  containers  should  be  clearly 
labelled  to  prevent  confusion  with  fresh  solvent  or 
any  other  products.  Reference  should  be  made  to 
the  safety  data  supplied  by  the  manufacturer  of  the 
solvent.  (Friedmann-PTT) 
W89-05329 


DREDGED  MATERIAL  DISPOSAL  MODEL- 
ING IN  PUGET  SOUND, 

Waterways  Experiment   Station,  Vicksburg,   MS. 
B.  H.  Johnson,  M.  J.  Trawle,  and  S.  A.  Adamec. 
Journal   of  Waterway,   Port,   Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  114,  No.  6,  p 
700-713,  November  1988.  3  fig,  2  tab,  8  ref. 

Descriptors:  "Path  of  pollutants,  "Model  studies, 
"Dredging,  "Ocean  dumping,  "Puget  Sound, 
"Mathematical  models,  Sounds,  Water  currents, 
Water  depth,  Pipelines,  Barges,  Convection, 
Model  testing,  Fate  of  pollutants. 

Results  from  a  series  of  numerical  model  runs 
predicting  the  short-term  physical  fate  of  dredged 
material  disposed  in  the  open  water  of  Puget 
Sound  are  presented  along  with  a  discussion  of  the 
numerical  model  applied.  The  first  set  of  results  is 
from  a  generic  study  covering  a  wide  range  of 
water  depths  and  ambient  currents.  The  range  of 
conditions  tested  is  intended  to  represent  typical 
ambient  conditions  and  material  to  be  disposed  in 
Puget  Sound.  The  second  set  of  results  is  from  a 
study  concerning  the  modeling  of  the  fate  of  mate- 
rial to  be  dredged  at  the  proposed  U.S.  Navy 
Home  Port  in  Everett,  WA.  Current  plans  call  for 
disposal  of  the  material  at  a  site  located  in  81  m  of 
water  in  Puget  Sound.  The  approach  under  study 
is  to  dispose  of  the  contaminated  material  from  a 
bottom-dumping  barge  to  be  capped  by  the  follow- 
ing disposal  of  uncontaminated  material  from  a 
surface  pipeline  with  an  attached  splash  plate  to 
minimize  the  bottom  impact  of  the  capping  materi- 
al. (Author's  abstract) 
W89-05345 


out  during  the  life  of  the  mine;  (2)  technology  to 
ameliorate  long-term  effects  should  be  as  self-sup- 
porting as  possible;  (3)  simple,  reliable,  low-energy 
techniques  for  minimizing  deleterious  effects  of 
mining  should  be  developed.  (See  W89-05556  thru 
W89-05567)  (White-Reimer-PTT) 
W89-05555 


MICROBIOLOGICAL  OXIDATIONS  OF  MIN- 
ERALS IN  MINE  TAILINGS, 

Biotechnology  Australia  Pty  Ltd.,  Roseville  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05557 


RESPONSE  OF  PLANTS  AND  VEGETATION 
TO  MINE  TAILINGS  AND  DREDGED  MATE- 
RIALS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Ecology  and  Ecotoxicology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-05558 


DEVELOPMENT  OF  DREDGED  MATERIAL 
DISPOSAL  SITES:  IMPLICATIONS  FOR  SOIL, 
FLORA  AND  FOOD  QUALITY, 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 

W89-05560 


BIOLOGICAL    ASSESSMENT    OF    ENVIRON- 
MENTAL IMPACT  OF  DREDGED  MATERIAL, 

Technische   Univ.    Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-05561 


GEOCHEMISTRY  OF  PRIORITY  POLLUT- 
ANTS IN  ANOXIC  SLUDGES:  CADMIUM,  AR- 
SENIC, METHYL  MERCURY,  AND  CHLORIN- 
ATED ORGANICS, 

Technische   Univ.    Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-05563 


INFLUENCE  OF  HUMIC  ACID  ON  THE  TOX- 
ICITY AND  BIOAVAILABILITY  OF  SELECT- 
ED TRACE  METALS, 

Northeast  Louisiana  Univ.,   Monroe.  Toxicology 

Program. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05312 


ENGINEERING/COST  EVALUATION  OF  OP- 
TIONS FOR  REMOVAL/DISPOSAL  OF  NC 
FINES, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-05395 


BEHAVIOUR  OF  TRACE  METALS  IN  A  TROP- 
ICAL RIVER  SYSTEM  AFFECTED  BY 
MINING, 

Bougainville  Copper  Ltd.,  Panguna  (Papua  New 

Guinea). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05566 


SAFE  HANDLING  AND  DISPOSAL  OF 
CHLORINATED  SOLVENT  WASTE  AND  RESI- 
DUE, 

Conseil   Europeen   des   Federation   de   l'lndustrie 

Chimique,  Brussels  (Belgium). 

P.  Herbert,  F.  Van  Mensch,  P.  Carbonnier,  K. 

Beutel,  and  C.  de  Rooij. 

Chemistry  and  Industry  CHIN  AG,  Vol.  15,  p  522- 

525,  August  1988.  1  fig,  1  tab. 

Descriptors:  "Toxic  wastes,  "Hazardous  wastes, 
"Chlorinated  hydrocarbons,  "Solvents,  "Waste  dis- 
posal, "Industrial  wastes,  "Waste  management, 
"Water  pollution  control,  "Chemical  wastes,  Gov- 
ernmental interrelations,  Incineration,  Regulations, 
Landfills,  Groundwater  pollution,  European  Eco- 
nomic Community,  Recycling,  Water  quality  con- 
trol. 

Various  aspects  of  the  management  of  solvent  and 
waste  residues  are  discussed,  including  sources, 
waste  prevention  and  disposal,  storage,  packaging, 
labelling,  transport,  and  disposal  regulations  for 
member  nations  of  the  European  Economic  Com- 
munity. The  best  way  to  reduce  the  amounts  of 
chlorinated  solvent  waste  is  to  re-use  the  solvent  as 
many  times  as  possible  either  by  in-house  recovery 
or  recovery  by  a  reputable  licensed  contractor. 
Landfill  is  used  for  solvent  waste  in  solid  form  or 
as  a  sludge  or  paste,  however  it  has  been  prohibit- 
ed in  several  EEC  countries  due  to  lack  of  proper 


CHRONIC  HYDROCARBON  DISCHARGES 
INTO  AQUATIC  ENVIRONMENTS:  I.  MUNIC- 
IPAL TREATMENT  FACILITIES, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-05439 


CHEMISTRY  AND  BIOLOGY  OF  SOLID 
WASTE:  DREDGED  MATERIAL  AND  MINE 
TAILINGS. 

Springer-Verlag,  New  York,  NY.  1988.  305p. 
Edited  by  W.  Salomons  and  U.  Forstner. 

Descriptors:  "Waste  disposal,  "Water  chemistry, 
"Water  pollution  sources,  "Solid  wastes,  "Solid 
waste  disposal,  "Dredging,  "Mine  wastes,  "Acid 
mine  drainage,  "Mine  drainage,  Biology,  Chemis- 
try, Spoil  banks,  Geochemistry. 

Mine  tailings  and  dredged  materials  are  solid 
wastes,  which  are  produced  at  single  sites  in  huge 
quantities.  Mine  tailings,  compared  to  the  more 
recent  environmental  implications  with  dredged 
materials,  have  been  recognized  as  problematic 
materials  for  a  long  time.  A  major  part  of  mineral 
reserves  are  in  less-developed  countries,  and  a  dis- 
proportionate fraction  of  resource  development  is 
expected  to  take  place  in  areas  where  environmen- 
tal protection  measures  may  be  limited.  As  a  result 
of  this  situation:  (1)  reclamation  should  be  carried 


ENVIRONMENTAL  MANAGEMENT  OF 
SOLID  WASTE:  DREDGED  MATERIAL  AND 
MINE  TAILINGS. 

Springer-Verlag,  New  York,  NY.  1988.  396p. 
Edited  by  W.  Salomons  and  U.  Forstner. 

Descriptors:  "Solid  waste  disposal,  "Spoil  banks, 
"Dredging,  "Mine  wastes,  "Acid  mine  drainage, 
"Mine  drainage,  "Solid  wastes,  Environmental 
policy,  Economic  aspects,  Biological  properties, 
Geochemistry. 

The  problems  and  questions  mine  tailings  and 
dredged  materials  pose  with  regard  to  safe  envi- 
ronmental deposition  are  similar:  aquatic  versus 
terrestrial  disposal,  revegetation,  leaching  of  con- 
taminants. Larger  projects  in  the  fields  of  both 
mine  tailings  reclamation  and  dredged  material  dis- 
posal are  increasingly  requiring  a  multidisciplinary 
team  approach.  A  major  part  of  mineral  reserves 
are  in  less-developed  countries  with  limited  envi- 
ronmental controls.  Such  experience  implies  far- 
going  demands  from  the  host  countries:  (1)  Recla- 
mation should  be  carried  out,  as  far  as  possible, 
during  the  life  of  the  mine;  (2)  technology  to 
ameliorate  long-term  effects  should  be  as  self-sup- 
porting as  possible;  (3)  simple,  reliable,  low-energy 
techniques  for  minimizing  deleterious  effects  of 
mining  should  be  developed.  (See  W89-05569  thru 
W89-05585)  (White-Reimer-PTT) 
W89-05568 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


METHODS  FOR  THE  TREATMENT  OK  CON- 
TAMINATED DREDGED  SEDIMENTS, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 

Apeldoorn  (Netherlands). 

For   primary   bibliographic    entry   see    Field    5D. 

W89-05571 


CLASSIFICATION    AND    DEWATERING    OF 
SLUDGES, 

Technische    Univ.    Hamburg-Harburg   (Germany, 

F.R.). 

For   primary   bibliographic   entry   see   Field    5D. 

W89-05572 


STABILIZATION  OF  DREDGED  MUD, 

Technische   Univ.    Hamburg-Harburg   (Germany, 

F.R.). 

W.  Calmano. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  80-98,  4  tab,  6  fig, 

42  ref. 

Descriptors:  "Heavy  metals,  *Solid  waste  disposal, 
*Spoil  banks,  "Dredging,  "Solid  wastes,  Borrow 
pits,  Stabilization,  Germany,  Sulfides. 

The  deposition  in  an  anoxic  and  sulfidic  milieu 
seems  to  be  a  very  efficient  method  to  immobilize 
most  heavy  metals  because  of  formation  of  very 
stabile  metal  sulfides.  Such  a  milieu  is  found  in  the 
marine  environment;  however,  deposits  must  be 
strictly  isolated  from  the  surrounding  hydrosphere 
and  biosphere.  There  are  several  projects  in 
progress  in  which  dredged  material  is  deposited 
into  submarine  borrow  pits  and  covered  with  clean 
sediments.  Studies  indicate  these  technological 
concepts  are  optimal  (1)  A  location  with  a  water 
depth  between  2-5  m  and  a  ground  consisting  of 
sand  at  least  25  m  thick.  (2)  A  site  location  in  a 
morphologically  stable  area  with  low  erosion  po- 
tential by  currents  and  wave  forces.  (3)  Deposition 
into  a  previously  dug  hole  which  is  sealed  with 
uncontaminated  material  after  completion  of  dis- 
posal. (5)  The  dredged  material  can  be  placed  by 
spoiling  or  in  partially  dewatered  form.  The  trans- 
port water  must  be  recirculated  and  cleared  off. 
(See  also  W89-05568)  (White-Reimer-PTT) 
W89-05573 


INTEGRATED  BIOLOGICAL  SYSTEMS  FOR 
EFFLUENT  TREATMENT  FROM  MINE  AND 
MILL  TAILINGS, 

Randol  International  Ltd.,  Golden,  CO. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-05574 


ECOLOGICAL  ENGINEERING:  BIOLOGICAL 
AND  GEOCHEMICAL  ASPECTS  PHASE  I  EX- 
PERIMENTS, 

Boojum  Research  Ltd.,  Toronto  (Ontario). 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05575 


ROTTERDAM  DREDGED  MATERIAL:  AP- 
PROACH TO  HANDLING, 

Municipality  of  Rotterdam  (Netherlands). 

J.  P.  J.  Nijssen. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine   Tailings.    Springer- 

Verlag,  New  York,  NY.  1988.  p  243-281,  5  tab,  15 

fig,  42  ref. 

Descriptors:  "Waste  management,  "Harbors, 
•Solid  wastes,  "Solid  waste  disposal,  "Dredging, 
•Long-term  planning,  Economic  aspects,  Costs, 
Environmental  policy.  Environmental  protection, 
Ocean  dumping,  Land  disposal,  Alternative  plan- 
ning, Decision  making,  The  Netherlands,  Planning. 

In  the  Rhine  estuarine  region  in  which  the  city  of 
Rotterdam,  The  Netherlands,  is  located,  access  for 
shipping  must  always  be  guaranteed.  This  necessi- 
tates continuous  dredging  of  the  fairways  and  har- 
bors and  every  year  approximately  23  million 
cubic  M  of  sediment  must  be  removed  by  mainte- 
nance dredging  work.  In  1979  a  report  was  com- 
pleted that  investigated  dredge  disposal  options  in 


the  sea,  on  land,  and  in  deep  ponds;  and  alternative 
ways  of  handling  the  material.  A  policy  plan  was 
then  formulated.  On  the  basis  of  a  division  into 
non-contaminated  or  lightly  contaminated,  con- 
taminated and  heavily  contaminated  classes,  the 
dredged  material  is  disposed  of  in  the  sea,  at  a 
large-scale  site  or  at  a  specially  designed  site.  In 
the  case  of  the  large-scale  site  the  administrative 
decision  was  preceded  by  an  extensive  investiga- 
tion into  a  number  of  alternative  locations  which 
were  chosen  in  such  a  way  that  conflict  was  large- 
ly between  economic  and  environmental  interests 
Variations  in  the  costs  of  the  various  alternatives 
result  from  the  differences  in  distances  from  the 
site,  the  measures  enforced  at  the  site,  and  the 
demands  made  with  regard  to  the  dredging  work. 
The  solutions  presented  are  valid  for  a  period  of 
15-20  years.  A  long-term  policy  is  being  formulat- 
ed that  includes  the  prevention  of  the  creation  of 
heavily  contaminated  dredged  material  and  im- 
provement in  the  quality  of  the  dredged  material. 
(See  also  W89-05568)  (White-Reimer-PTT) 
W89-05582 


DECISION-MAKING  FRAMEWORK  FOR 
MANAGEMENT  OF  DREDGED  MATERIAL 
DISPOSAL, 

Army   Engineer   Waterways  Experiment   Station, 

Vicksburg,  MS. 

C.  R.  Lee,  and  R.  K.  Peddicord. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine  Tailings.    Springer- 

Verlag,  New  York,  NY.  1988.  p  324-371,  8  tab,  14 

fig,  59  ref. 

Descriptors:  "Waste  management,  "Dredging, 
"Solid  waste  disposal,  "Decision  making,  Solid 
wastes,  Management  planning,  Economic  aspects, 
Comprehensive  planning,  Alternative  planning. 

The  selection  of  a  disposal  management  strategy 
must  consider  the  nature  of  the  sediment  to  be 
dredged,  potential  environmental  impacts  of  the 
disposal  of  the  dredged  material,  nature  and  degree 
of  contamination,  dredging  equipment,  project 
size,  site-specific  conditions,  technical  feasibility, 
economics,  and  other  socioeconomic  factors.  The 
management  strategy  consists  of  the  following:  (1) 
Initial  evaluation  to  assess  contamination  potential; 
(2)  selecting  a  potential  disposal  alternative;  (3) 
identifying  potential  problems  of  each  alternative; 
(4)  testing  to  evaluate  the  problems;  (5)  assessing 
need  for  disposal  restrictions;  (6)  selecting  an  im- 
plementation strategy;  (7)  identifying  available 
control  options;  (8)  examining  design  consider- 
ations to  evaluate  technical  and  economic  feasibili- 
ty; and  (9)  choosing  appropriate  control  measures 
and  technologies.  A  number  of  variations  are  pre- 
sented for  each  of  the  major  alternatives  of  open 
water  and  upland  confined  disposal,  each  having  a 
significant  influence  on  the  fate  of  contaminants  at 
disposal  sites.  The  management  strategy  provides  a 
framework  for  assessing  and  choosing  an  appropri- 
ate alternative  for  disposal  based  on  specific  prob- 
lem areas.  It  is  applicable  to  materials  ranging  from 
clean  sand  to  highly  contaminated  sediments.  (See 
also  W89-05568)  (White-Reimer-PTT) 
W89-05584 


TRACE  ORGANICS  AND  INORGANICS  IN 
DISTRIBUTION  AND  MARKETING  MUNICI- 
PAL SLUDGES, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

R.  Baird,  and  S.  M.  Gabrielan. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-160585. 

Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 

Report    No.    EPA/600/1-88/001,    January    1988. 

241p,  6  fig,  9  tab,  51  ref,  10  append.  EPA  Contract 

CR-812589-010. 

Descriptors:  "Land  disposal,  "Water  pollution 
sources,  "Sludge  disposal,  Fate  of  pollutants,  Or- 
ganic compounds,  Inorganic  compounds,  Public 
health,  Microbiological  studies.  Pollutant  identifi- 
cation, Drinking  water,  Bioaccumulation,  Solid 
wastes,  Toxicity. 

The  land  application  of  municipal  wastewater 
treatment  sludges  is  widely  practiced  both  as  an 


economic  treatment  method  for  disposal  and  to 
provide  an  economic  soil  nutrient  amendment  for 
agricultural  use  Concerns  over  the  general  dispos- 
al of  sludge  to  land  have  focused  on  several  ad- 
verse impacts  from  sludge-borne  chemical  and  mi- 
crobiological agents  including  phytotoxicily,  do- 
mestic animal  toxicity,  and  human  health  Human 
health  issues  primarily  emphasize  whether  theie 
agents  enter  the  food  chain  via:  contamination  of 
drinking  water,  accumulation  in  and  on  edible 
crops,  and  accumulation  in  animals  and  animal 
products  used  for  food.  The  specific  goals  of  this 
study  were:  (1)  to  provide  a  database  of  15  trace 
metals  and  121  toxic  organic  compounds  in  stabi- 
lized sludge  products  form  26  U.S.  cities  which  are 
distributed  and  marketed  for  various  land  applica- 
tion uses,  and  (2)  to  characterize  selected  sludge 
extracts  from  each  city  for  non-target  organic 
chemicals  which  might  predominate  in  individual 
sludges.  Results  from  this  study  would  help  deter- 
mine if  certain  distributed  and  marketed  sludges, 
based  on  their  chemical  contents  and  concentra- 
tion, should  be  treated  as  solid  wastes  to  avoid 
adverse  health  risks  to  the  general  public.  (Au- 
thor's abstract) 
W89-05766 


GEOCHEMICAL  MODELING  RESEARCH  RE- 
LATED TO  THE  SURFACE  DISPOSAL  OF 
PROCESSED  OIL  SHALE  SOLID  WASTE, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

K.  J.  Reddy,  and  J.  I.  Drever. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-O03370. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  DOE/MC/1 1076-2443,  October  1987. 

107p,   15  tab,  64  ref.   DOE  Contract  DE-FC21- 

86MC 11076. 

Descriptors:  "path  of  pollutants,  "Water  pollution 
control,  "Geochemistry,  "Model  studies,  "Land 
disposal,  "Waste  disposal,  "Oil  shale,  Fate  of  pol- 
lutants. Chemical  reactions.  Solid  wastes,  Adsorp- 
tion, Ion  exchange,  Thermodynamics,  Strontium, 
Fluorine,  Molybdenum,  Selenium. 

Several  geochemical  codes  are  available  in  the 
literature  to  model  chemical  processes  such  as 
oxidation-reduction,  precipitation-dissolution,  for- 
mation of  solution  complex,  adsorption,  and  ion 
exchange.  However,  these  models  differ  in  the 
environments  to  which  they  apply.  The  objective 
of  this  research  was  to  evaluate  the  applicability  of 
existing  geochemical  codes  to  predict  water  qual- 
ity from  an  oil  shale  solid  waste  environment.  The 
EQ3/EQ6,  GEOCHEM,  MINTEQ,  PHREEQE, 
SOLMNEQ,  and  WATEQFC  geochemical 
models  were  selected  for  further  evaluation.  It  is 
concluded  that  all  these  models  lack  thermody- 
namic data  for  minerals  and  solution  complexes 
which  are  important  for  oil  shale  solid  waste  stud- 
ies. Selection  of  any  one  of  the  models  would 
require  development  of  a  more  reliable  thermody- 
namic database;  the  initiation  of  that  work  is  de- 
scribed. So  far,  critical  evaluation  of  thermody- 
namic data  has  been  completed  for  Sr,  F,  Mo,  and 
Se.  (Author's  abstract) 
W89-05768 


5F.  Water  Treatment  and 
Quality  Alteration 


PUBLIC  WATER  SUPPLIES  IN  LOUISIANA. 
VOLUME  1:  NORTHERN  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
D.  L.  Lurry. 

Louisiana  Department  of  Transportation  and  De- 
velopment. Baton  Rouge,  Water  Resources  Basic 
Records  Report  No.  13,  1985.  119p,  1  fig,  4  tab,  13 
ref. 

Descriptors:  "Data  collections,  "Drinking  water, 
"Water  supply,  Municipal  water,  Groundwater 
budget,  Surface  waters,  Water  quality,  Hydrologic 
data,  Well  logs. 
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Information  for  267  public  water  supplies,  which 
include  municipal  systems,  parish  water  districts, 
and  most  privately  owned  water  districts  in  north- 
ern Louisiana  is  tabulated.  Groundwater  is  the 
source  of  supply  for  251  of  these  water  systems 
and  surface  water  is  the  source  for  141.  The  re- 
maining two  systems  are  served  by  both  ground- 
water and  surface-water  sources.  The  following 
information,  if  available,  is  given  for  each  water 
system:  owner,  treatment  procedures,  source  of 
supply,  population,  number  of  service  connections, 
pumpage,  and  well  logs;  water  quality  information 
for  selected  wells  and  water  systems  are  presented 
in  tables.  (Author's  abstract) 
W89-04657 


THIRD   CARIBBEAN    ISLANDS    WATER   RE- 
SOURCES CONGRESS. 

For  primary  bibliographic  entry  see  Field  6 A. 
W89-04665 


MODIFICATION    OF    WATER    QUALITY    IN 
IVUJIVIK  (NORTHERN  QUEBEC,  CANADA), 

Quebec  Univ.,  Montreal. 

For  primary   bibliographic   entry   see   Field    5D. 

W89-04720 


DETERIORATION  OF  DRINKING  WATER 
DISTRIBUTION  SYSTEMS, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Office  of  Research  and  Development. 
J.  A.  Goodrich. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 159041. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/6OO/D-88/0O7,  January  1988. 
28p,  16  fig,  1  tab,  8  ref. 

Descriptors:  *Water  conveyance,  'Drinking  water, 
•Water  quality,  *Water  distribution,  Cost,  Disease, 
Public  health,  Leakage,  Pipes,  Maintenance. 

A  frequently  overlooked  fact  is  the  effect  that  the 
drinking  water  delivery  system  can  have  on  the 
quality  of  water  received  at  the  tap.  Deterioration 
of  aging  water  supply  systems  can  result  in  pipeline 
failures,  pressure  losses,  fire  hazards,  damaged 
streets,  human  health  concerns,  and  economic 
losses.  The  cumulative  effects  of  inadequate  main- 
tenance and  repair  and  a  pipe's  local  environment 
can  contribute  to  leakage  losses  of  up  to  40%  and 
>  2  breaks/km/year.  Twenty  percent  of  the  wa- 
terborne  disease  outbreaks  in  the  United  States 
have  been  associated  with  distribution  system  fail- 
ures. Coupled  with  these  water  quality  consider- 
ations is  the  fact  that  delivery  systems  can  account 
for  up  to  80%  of  the  cost  of  water  supply.  (Au- 
thor's abstract) 
W89-04751 


REMOVAL  OF  CHROMIUM  FROM  ION  EX- 
CHANGE REGENERANT  SOLUTION, 

Houston,  TX. 

S.  Siegel,  and  D.  Clifford. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-158084. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report    No.    EPA/600/2-83/007,    January    1988. 

61p,  16  fig,  13  tab,  34  ref,  append. 

Descriptors:  *Water  treatment,  "Chromium,  *Ion 
exchange,  Chromate,  Wells,  Groundwater  pollu- 
tion, Sodium  chloride,  Sulfite,  Hydrazine,  Sludge 
digestion,  Ferrous  sulfate,  Costs. 

A  pilot  study  in  Scottsdale,  AZ  determined  that 
chromate  could  be  efficiently  removed  from 
groundwater  using  chloride  form  anion  exchange 
resin.  A  typical  run  length  exceeded  30  days  after 
which  the  column  could  be  regenerated  with  3-5 
bed  volumes  of  1  N  (6%)  NaCl.  The  purpose  of 
the  present  study  was  to  establish  means  of  remov- 
ing the  chromate  (Cr(VI))  from  the  spent  regener- 
ant solution,  thus  rendering  it  a  non-toxic  brine.  In 
this  bench-scale  study,  the  Cr(VI)  was  reduced  to 
Cr(III)  and  then  precipitated  as  Cr(OH)3(s).  Sul- 
fite, hydrazine,  and  ferrous  sulfate  were  tried  as 
reductants.  Sulfite  and  hydrazine  operated  best  at 
pH  <  2  while  ferrous  sulfate  performed  well  in  the 


neutral  pH  range.  Sludges  from  all  of  the  reduction 
processes  settled  well  and  settling  was  improved 
with  increasing  NaCl  concentration.  All  three 
sludges  passed  the  extraction  procedure  (EP)  tox- 
icity test  when  evaluated  for  chromium  teachabi- 
lity. Ferrous  sulfate  reduction  proved  to  be  the 
lowest  cost  treatment  method  for  the  regenerant 
brine.  For  a  4  MGD  treatment  system  utilizing 
70%  bypass  flow  and  reducing  the  chromium  from 
0..050  mg/L  to  0.035  mg/L  in  the  blended  product 
water,  the  spent  regenerant  brine  treatment  cost 
was  quite  low  -  $1.50/million  gal  of  product 
water.  For  a  0.1  MGD  treatment  system,  the  cor- 
responding cost  was  $460/million  gal  of  product 
water.  These  estimates  include  only  the  costs  for 
ferrous  sulfate  and  Cr(OH)3  sludge  landfilling. 
Pilot-scale  studies  and  possible  reuse  are  recom- 
mended before  a  full-scale  system  is  designed.  (Au- 
thor's abstract) 
W89-04841 


COLIFORM  NON-COMPLIANCE  NIGHT- 
MARES IN  WATER  SUPPLY  DISTRIBUTION 
SYSTEMS, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
E.  E.  Geldreich. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 158936. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/005,  January  1988. 
38p,  3  tab,  94  ref. 

Descriptors:  *  Water  supply  systems,  *  Pipes,  "Con- 
forms, Microbiological  studies,  Bacteria,  Water 
temperature,  Water  treatment,  Water  quality. 

Coliform  occurrences  in  distribution  systems  have 
created  a  great  concern  for  both  utilities  and  Water 
Authorities  because  of  the  implied  public  health 
implications  and  failure  to  meet  Federal  Regula- 
tions. Many  of  the  known  cases  involve  systems  in 
the  east  and  midwest.  The  common  denominator  is 
systems  that  have  significant  amounts  of  pipe  net- 
works over  75  years  old  and  all  are  treating  surface 
waters.  Origins  for  these  contamination  events  can 
be  found  in  source  water  fluctuations,  failures  in 
treatment  barrier  protection  or  loss  of  pipe  net- 
work integrity.  Once  passage  into  the  distribution 
network  has  been  achieved,  some  of  the  coliforms 
(Klebsiella,  Enterobacter,  Citrobacter)  and  other 
heterotrophic  bacteria  adapt  to  the  pipe  environ- 
ment, finding  protection  and  nutrient  support  in 
pipe  sediments.  Under  conditions  of  seasonal  warm 
waters  (10  C)  and  availability  of  assimilable  organ- 
ics  in  the  pipe  sediments  and  tubercles,  coloniza- 
tion grows  into  biofilms  that  may  slough-off  into 
the  water  supply,  creating  a  coliform  non-compli- 
ance problem.  Significance  of  these  occurrences 
and  control  measures  are  part  of  a  realistic  action 
plan  presented  for  guidance.  (Author's  abstract) 
W89-04847 


METHODS  OF  REMOVING  URANIUM  FROM 
DRINKING  WATER. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Drinking  Water. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 120795. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report   No.   EPA-570/9-82-003,   December   1982. 


Descriptors:  "Water  treatment,  "Drinking  water, 
"Uranium,  "Literature  review,  "Municipal  water, 
Potable  water,  Raw  water,  Chemical  treatment, 
Adsorption,  Titanium  oxide,  Activated  charcoal. 

Literature  was  searched  for  methods  of  removing 
uranium  from  drinking  water.  U.S.  manufacturers 
and  users  of  water  treatment  equipment  and  prod- 
ucts were  also  contacted  regarding  methods  of 
removing  uranium  from  potable  water.  Based  on 
the  results  of  these  surveys,  it  was  recommended 
that  untreated,  partially  treated,  and  finished  water 
samples  from  municipal  water  treatment  facilities 
be  analyzed  to  determine  the  extent  of  removal  of 
uranium  by  presently  used  procedures,  and  that 
additional  laboratory  studies  be  performed  to  de- 
termine what  changes  are  needed  to  maximize  the 
effectiveness  of  treatments  that  are  already  in  use 


in  existing  water  treatment  plants.  Uranium  analy- 
ses of  raw  water,  intermediate  stage,  and  treated 
water  samples  from  20  municipal  water  treatment 
plants  indicated  that  the  present  treatment  prac- 
tices were  not  effective  in  removing  uranium  from 
raw  waters  when  the  influent  concentration  was  in 
the  range  of  0.1  to  16  micrograms/L  uranium. 
Laboratory  batch  tests  revealed  that  the  water 
softening  and  coagulant  chemicals  commonly  used 
were  able  to  remove  more  that  90%  of  the  dis- 
solved uranium  (<  100  micrograms/L)  in  waters  if 
an  optimum  pH  and  dosage  were  provided.  Ad- 
sorbents, titanium  oxide  and  activated  charcoal, 
were  also  effective  in  uranium  removal  under  spe- 
cific conditions.  Strong  base  anion  exchange  resin 
was  the  most  efficient  uranium  adsorbent,  and  an 
anion  exchange  column  is  a  recommended  option 
for  the  treatment  of  private  well  waters  containing 
uranium  at  higher  than  desirable  levels.  (See  W89- 
04859  thru  W89-04860)  (Author's  abstract) 
W89-04858 


METHODS  OF  REMOVING  URANIUM  FROM 
DRINKING  WATER:  I.  A  LITERATURE 
SURVEY, 

Oak  Ridge  National  Lab.,  TN.  Health  and  Envi- 
ronmental Studies  Program. 
J.  S.  Drury,  D.  Michelson,  and  J.  T.  Ensminger. 
IN:  Methods  of  Removing  Uranium  from  Drinking 
Water.  Report  No.  EPA-570/9-82-003,  December 
1982.  p  1-36,  5  tab,  98  ref,  2  append. 

Descriptors:  "Water  treatment,  "Uranium,  "Litera- 
ture review,  Chemical  precipitation,  Aluminum 
hydroxide,  Ferric  hydroxide,  Activated  carbon, 
Ion  exchange,  Chemical  treatment,  Municipal 
water. 

Literature  was  searched  for  methods  of  removing 
uranium  from  drinking  water.  Just  a  few  papers 
addressed  the  problem  of  removing  uranium  from 
natural  fresh  waters  and  established  the  effective- 
ness of  using  adsorbents  or  coprecipitants,  such  as 
aluminum  hydroxide,  ferric  hydroxide,  activated 
carbon,  and  ion  exchangers,  under  certain  condi- 
tions. Also,  many  U.S.  manufacturers  and  users  of 
water  treatment  equipment  and  products  were  con- 
tacted regarding  recommended  methods  of  remov- 
ing uranium  from  potable  water.  Based  on  the 
results  of  these  surveys,  it  is  recommended  that 
untreated,  partially  treated,  and  finished  water 
samples  from  municipal  water  treatment  facilities 
be  analyzed  to  determine  their  extent  of  removal  of 
uranium  by  presently  used  procedures.  In  addition, 
laboratory  studies  are  suggested  to  determine  what 
changes,  if  any,  are  needed  to  maximize  the  effec- 
tiveness of  treatments  that  are  already  in  use  in 
existing  water  treatment  plants.  (See  also  W89- 
04858)  (Lantz-PTT) 
W89-04859 


METHODS  OF  REMOVING  URANIUM  FROM 
DRINKING  WATER:  II.  PRESENT  MUNICI- 
PAL WATER  TREATMENT  AND  POTENTIAL 
REMOVAL  METHODS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

S.  Y.  Lee,  S.  K.  White,  and  E.  A.  Bondietti. 
IN:  Methods  of  Removing  Uranium  from  Drinking 
Water.  Report  No.  EPA-570/9-82-003,  December 
1982.  p  37-89,  7  fig,  23  tab,  16  ref,  append. 

Descriptors:  "Uranium,  "Drinking  water,  "Water 
treatment,  "Municipal  water,  Raw  water,  Water 
softening.  Chemical  treatment,  Coagulation,  Tita- 
nium oxide,  Activated  carbon,  Anion  exchange, 
Adsorption. 

Uranium  analyses  of  raw  water,  intermediate  stage, 
and  treated  water  samples  from  20  municipal  water 
treatment  plants  indicated  that  the  present  treat- 
ment practices  were  not  effective  in  removing 
uranium  from  raw  waters  when  the  influent  con- 
centration was  in  the  range  of  0.1  to  16  micro- 
grams/L uranium.  Laboratory  batch  tests  revealed 
that  the  water  softening  and  coagulant  chemicals 
commonly  used  were  able  to  remove  more  than 
90%  of  the  dissolved  uranium  (<  100  micrograms/ 
L)  in  waters  if  an  optimum  pH  and  dosage  were 
provided.  Absorbents,  titanium  oxide  and  activated 
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carbon,  were  also  effective  in  uranium  removal 
under  specific  conditions.  Strong  base  anion  ex- 
change resin  was  the  most  efficient  uranium  ad- 
sorbent, and  an  anion  exchange  column  is  a  recom- 
mended option  for  the  treatment  of  private  well 
waters  containing  uranium  at  higher  than  desirable 
levels.  (Author's  abstract) 
W89-04860 


TOTAL  EXPOSURE  AND  RISK  ASSESSMENT 
FOR  DRINKING  WATER  CONTAMINATED 
WITH  VOLATILE  ORGANIC  COMPOUNDS, 

Illinois   Univ.   at    the   Medical   Center,   Chicago. 

School  of  Public  Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04884 

STATISTICAL  ANALYSIS  RELATING  WELL 
YIELD  TO  CONSTRUCTION  PRACTICES  AND 
SITING  OF  WELLS  IN  THE  PIEDMONT  AND 
BLUE  RIDGE  PROVINCES  OF  NORTH  CARO- 
LINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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WATER  SUPPLIES  IN  WESTERN  KENTUCKY 
DURING  1984, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

C.  J.  Sholar,  and  P.  A.  Wood. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources   Investigations   Report   86-4171. 
1986.  89p,  17  fig,  32  tab,  17  ref. 

Descriptors:  *Water  resources  data,  *Water  use, 
•Kentucky,  *Water  supply,  *Water  treatment  fa- 
cilities, Municipal  water.  Industrial  water,  Water 
permits,  Available  water,  Groundwater  availabil- 
ity, Surface  water  availability. 

An  inventory  was  conducted  between  April  and 
October  1985  of  101  major  public  supply  systems 
and  of  self-supplied  commercial  and  industrial 
water  systems  in  a  27-county  area  in  western  Ken- 
tucky. These  systems,  because  they  withdraw  at 
least  10,000  gal/day  (gpd),  are  regulated  by  the 
Kentucky  Natural  Resources  and  Environmental 
Projection  Cabinet  (Division  of  Water)  through  a 
permitting  program.  The  major  purpose  of  the 
inventory  was  to  evaluate  the  adequacy  of  these 
water  systems  to  meet  demands  during  times  of 
drought.  The  inventory  indicated  that  these  sys- 
tems withdrew  116.3  million  gpd  in  1984.  The 
study  showed  that  public  facilities  supplied  33.1 
mil  gpd  to  471,500  people.  Bowling  Green  Munici- 
pal Utilities  in  the  Green  River  basin  was  the 
largest  single  public  supplier.  It  supplied  5.05  mil- 
lion gpd  to  48,000  people,  and  also  sold  over  1.7 
million  gpd  to  about  30,000  people  through  the 
Warren  County  Water  System.  Comparisons  of 
ground-  and  surface-water  use  indicated  the  Lower 
Ohio  River  basin  had  the  highest  percentage  of 
surface-water  use  at  97%,  and  the  Mississippi 
River  basin  had  the  highest  percentage  of  ground- 
water use  at  41%.  Sources  of  water  were  generally 
adequate  throughout  the  study  area.  Sources  for 
two  industries,  also  in  the  Green  River  basin,  are 
inadequate.  Six  systems  may  have  potential  prob- 
lems with  their  treatment  plant  capacities  because 
they  are  operating  at  >  80%  of  design  capacity. 
Three  of  these  systems  are  in  the  Green  River 
basin,  two  are  in  the  Lower  Cumberland  River 
basin,  and  one  is  in  the  Tennessee  River  basin. 
(Author's  abstract) 
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FAST-NEUTRON-ACTIVATION  ANALYSES 
OI  VARIOUS  WATER  SOURCES  OF  EAST 
CENTRAL  INDIANA, 

Ball  State  Univ.,  Muncie,  IN.  Dept.  of  Physics  and 

Astronomy 
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ALUMINIUM  AND  FLUORIDE  IN  THE 
WATER  SUPPLY  AND  THEIR  REMOVAL  I  OR 
HEAMODIALYSIS, 

Royal  Hallamshire  Hospital,  Sheffield  (England). 
Dept.  of  Medical  Physics  and  Clinical  Engineer- 
ing. 

A.  I'.  Cameron,  P.  J.  Drury,  G.  A.  Harston,  and  P. 
R.  Ineson. 

Science  of  the  Total  Environment  STENDL,  Vol 
76,  No.  1,  p  19-28,  September  15  1988.  5  fig,  3  tab, 
26  ref. 

Descriptors:  'Water  treatment,  *Water  supply, 
•Aluminum,  'Fluoride,  'Dialysis,  United  King- 
dom, Hemodialysis. 

Aluminum  and  fluoride  in  the  water  supply  and 
their  removal  for  hemodialysis  have  been  investi- 
gated in  the  Trent  Region,  United  Kingdom,  and 
wide  variations  noted.  The  efficiency  of  removal 
of  these  elements  from  the  main  water  supplying 
home  hemodialysis  units  by  different  water  treat- 
ment systems  currently  installed  has  been  assessed 
and  a  follow-up  study  performed  8  months  later 
Some  improvement  in  water  treatment  was  noted, 
with  the  percentage  of  home  dialysis  units  receiv- 
ing waters  within  the  proposed  European  Eco- 
nomic Community  guidelines  for  aluminum  rising 
from  61.7  to  72.1%.  Removal  of  fluoride  by  the 
different  treatment  mechanisms  is  analogous  to  that 
for  aluminum.  A  comparison  of  new  and  older 
water  treatment  systems  has  shown  that  there  is  a 
deterioration  in  performance  with  use.  However, 
some  cases  of  poor  removal  may  be  due  to  the 
installation  of  unsuitable  equipment  or,  more  prob- 
ably, to  a  change  in  the  waters  used  to  supply  the 
different  homes.  Thus,  adequate  maintenance  of 
equipment  and  frequent  sampling  of  both  untreated 
and  treated  waters  are  required  in  order  to  main- 
tain the  provision  of  waters  suitable  for  the  prepa- 
ration of  dialysate.  (Author's  abstract) 
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COLIPHAGES  AND  ENTERIC  VIRUSES  IN 
THE  PARTICULATE  PHASE  OF  RIVER 
WATER, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

For  primary  bibliographic  entry  see  Field  5B. 
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CHLORINATED  DRINKING  WATER  IS  MU- 
TAGENIC AND  CAUSES  3-METHYLCHO- 
LANTHRENE  TYPE  INDUCTION  OF  HEPAT- 
IC MONOOXYGENASE, 

National   Public   Health   Inst.,   Kuopio  (Finland). 
Dept.  of  Environmental  Hygiene  and  Toxicology. 
A.  Liimatainen,  D.  Muller,  T.  Vartiainen,  F.  Jahn, 
and  U.  Kleeberg. 

Toxicology  TXCYAC,  Vol.  51,  No.  2/3,  p  281- 
289,  October  1988.  2  fig,  2  tab,  32  ref. 

Descriptors:  'Drinking  water,  'Chlorination,  'Fin- 
land, 'Wastewater  treatment,  'Toxicity,  'Mutage- 
nicity, Enzymes,  Liver,  Ames  test,  Bacteria,  Rats, 
Cytochrome  P-450. 

Acid/neutral  fractions  of  four  chlorinated  drinking 
water  samples  were  tested  for  mutagenicity  in  the 
Ames'  test  and  injected  intraperitoneally  to  10-  and 
20-day-old  Wistar  rats  at  doses  of  200  and  100 
liters  of  water/kg  body  weight.  Cytochrome  P-450 
mediated  enzyme  activities  of  ethylmorphine-N- 
demethylase  (EMND),  7-ethoxycoumarin-O-deeth- 
ylase  (ECOD),  7-ethoxyresorufin-O-deethylase 
(EROD)  and  7-pentoxyresorufin-O-dealkylase 
(PEROD)  were  determined  in  the  9000  g  superna- 
tant fraction  of  liver  homogenate.  EROD  was  in- 
duced by  the  concentrates.  The  induction  was 
related  to  the  mutagenic  activity.  About  4-fold 
increase  in  activity  was  observed  with  the  most 
mutagenic  sample.  PEROD  was  also  slightly  en- 
hanced. EMND  and  ECOD  activities  were  not 
affected  by  the  lower  dose,  but  the  higher  dose 
caused  inhibition  of  30-40%.  Although  the  extracts 
were  not  toxic  to  bacteria,  they  were  unexpectedly 
toxic  to  rats.  It  is  concluded  that  the  samples 
contained  3-methylcholanthrene  type  inducer(s). 
(Author's  abstract) 
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ESTIMATING    RESIDENTIAL    I'kIM     ELAB 
TICITY  OF  DEMAND  FOR  YNAIKR     \   <  ON 
TINGENI  VAi.t  Alios  APPRO  \r  II 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia)   Div   of  Water 
Resources 
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TREATMENT    OF    WATER     FOR     AQUATIC 
BACTERIAL  GROWTH  STUlJl  I  S 
Thames  Water  Authority,  I^ondon  (England) 
J  S.  Colbourne,  R.  M.  Trew,  and  P.  J   Dennis. 
Journal  of  Applied  Bacteriology  JABAA4.  Vol 
65,  No.  1,  p  79-85,  July  1988.  5  tab,  31  ref. 

Descriptors:  'Aquatic  bacteria,  'Growth  media. 
•Water  treatment,  'Microbiological  studies, 
Sample  preparation,  Sterilization,  Chemical  prop- 
erties, Chemical  analysis,  Membrane  filters. 

The  composition  of  a  water  is  inextricably  linked 
to  its  nutrient  status  and  hence  influences  the  be- 
havior of  bacteria  in  artificial  water  systems.  It  has 
not  yet  been  possible  to  devise  a  defined  liquid 
medium  representative  of  the  complex  composition 
of  a  treated  water.  Instead  sterilized  natural  or 
distilled  waters  are  used  to  study  the  growth  or 
survival  of  aquatic  bacteria  in  the  laboratory.  This 
has  led  to  conflicting  data  and  opposing  opinions 
when  the  same  water  has  proved  toxic  in  some 
laboratory  studies  and  growth-supporting  in 
others.  These  differences  may  be  explained  by  the 
variations  in  chemical  composition  which  occur 
when  water  is  collected,  transported  and  treated  or 
stored  in  the  laboratory.  This  study  describes  a 
simple,  membrane  filtration  method  of  preparing  a 
fresh  sample  of  water  collected  from  the  environ- 
ment or  a  building  water  system  such  that  it  is  both 
sterile  and  chemically  unaltered.  The  method  is 
based  on  the  large  volume  positive  pressure  mem- 
brane filtration  technique  using  a  peristaltic  pump 
developed  for  the  isolation  of  legionellas  from 
water.  The  availability  of  this  method  may  en- 
hance understanding  of  the  behavior  of  bacteria  in 
the  aquatic  environment.  (Author's  abstract) 
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GRAVEL     PACKED     BAFFLED     CHANNEL 
FLOCCULATOR, 

American  Univ.,  Beirut  (Lebanon).  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 
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METHOD  FOR  OPTIMAL  DESIGN  OF 
BRANCHED  NETWORKS  ON  FLAT  TERRAIN, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Industrial  Engineering  and  Management. 

O.  Fujiwara,  and  D.  Dey. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.   114,  No.  6,  p  1464-1475,  December  1988.  5 

tab,  1  fig,  21  ref. 

Descriptors:  'Network  design,  'Water  distribu- 
tion, 'Pipelines,  'Water  mains,  'Hydraulic  geome- 
try, Branched  networks,  Conveyance  structures. 
Flat  terrain,  Computers,  Optimization. 

A  computationally  efficient  two-stage  method  for 
the  optimal  design  of  branched  water  distribution 
networks  on  flat  terrain  is  proposed.  In  the  initial 
stage,  the  Lagrange  multiplier  method  is  used  to 
obtain  continuous  optimal  pipe  sizes  and  Lagrange 
multipliers  analytically.  It  is  not  necessary  here  to 
solve  a  system  of  linear  equations  and  only  simple 
arithmetic  operations  are  needed.  For  any  method 
in  which  continuous  diameters  are  evaluated,  a 
heuristic  procedure  is  used  to  round  off  the  contin- 
uous diameter  into  discrete  diameters.  The  present 
method,  however,  uses  the  analytical  solution  ob- 
tained in  the  first  stage  to  select  a  restricted  candi- 
date list  of  commercially  available  pipe  sizes  for 
input  to  an  linear  programming  (LP)  model.  When 
the  proposed  method  is  applied  to  branched  net- 
works of  different  sizes  and  complexities,  it  is 
observed  to  be  computationally  more  efficient  than 
the  LP  model.  Moreover,  the  optimal  solution 
obtained  by  the  proposed  method  coincides  with 
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the  optimal  solution  obtained  by  the  LP  model  for 
all  branched  networks  so  far  randomly  generated. 
(Author's  abstract) 
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PREDICTING  INTERNAL  ROUGHNESS  IN 
WATER  MAINS, 

Waterways  Experiment  Station,  Vicksburg,  MS. 
For  primary  bibliographic  entry  see  Field  8G 
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TRACE  METAL  CONTAMINATION  FROM 
BRASS  FITTINGS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

M.  R.  Schock,  and  C.  H.  Neff. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.   11,  p  47-56,  November 

1988.    17   fig,  2  tab,  27  ref.   Grant  CR80855602. 

Descriptors:  "Trace  metals,  "Heavy  metals, 
•Brass,  "Water  pollution  sources,  "Plumbing, 
"Drinking  water,  Contamination,  Lead,  Copper, 
Zinc,  Corrosion,  Standing  waters. 

Data  were  obtained  during  a  two-year  field  and 
laboratory  corrosion  study  that  implicated  brass 
valves  and  fittings  as  a  potential  source  of  lead, 
copper,  and  zinc  in  drinking  water,  particularly  in 
standing  water.  Contamination  from  this  source 
was  found  to  be  a  significant  cause  of  metal  con- 
centrations that  exceeded  maximum  contaminant 
levels.  These  findings  should  be  considered  in  the 
design  of  water  sampling  programs,  the  selection 
of  plumbing  materials  for  household  use,  and  the 
planning  of  corrosion-rate  measurement  and 
plumbing  material  solubility  experiments.  (Au- 
thor's abstract) 
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ROLE  OF  BICARBONATE  IN  BACTERIAL 
GROWTH  IN  OLIGOTROPHIC  WATERS, 

Brussels  Water  Board  (Belgium). 

G.  Fransolet,  A.  Depelchin,  G.  Villers,  R. 

Goossens,  and  W.  J.  Masschelein. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.   11,  p  57-61,  November 

1988.  9  fig,  32  ref. 

Descriptors:  "Drinking  water,  "Water  conveyance, 
"Bicarbonates,  "Bacteria,  "Water  quality,  Oligo- 
trophy, Growth  rates,  Organic  carbon,  Potassium, 
Limiting  nutrients,  Population  dynamics. 

Six  strains  of  bacteria  among  those  identified  to 
occur  repeatedly  among  bacteria  isolated  from  af- 
tergrowth in  public  water  distribution  systems  in- 
cluded Pseudomonas,  Azomonas,  Escherichia  coli, 
Aeromonas,  and  Enterobacter  strains.  The  growth- 
rate  constant  of  these  six  strains  of  bacteria  in 
oligotrophic  waters  was  found  to  be  highly  de- 
pendent on  the  bicarbonate  content  of  the  water. 
This  phenomenon  explains  the  problem  of  bacterial 
aftergrowth  that  sometimes  occurs  in  water  distri- 
bution systems  -  even  when  assimilable  organic 
carbon  is  scarce.  The  level  of  organic  carbon, 
however,  appears  to  affect  the  growth  yield.  Po- 
tassium was  observed  to  be  a  limiting  factor  of 
bacterial  growth.  (VerNooy-PTT) 
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PREDICTING  PIPELINE  FROST  LOAD, 

Ontario   Ministry   of  the   Environment,   Toronto. 
For  primary  bibliographic  entry  see  Field  2C 
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SEJ-ECTED  DRINKING  WATER  CHARACTER- 
ISTICS AND  ATTACHED  MICROBIAL  POPU- 
LATION DENSITY, 

Philadelphia   Suburban   Water   Co.,   Bryn   Mawr, 

R.  M.  Donian,  and  W.  O.  Pipes. 

Journal  of  the  American  Water  Works  Association 

J™^5,  VoL  80'  Na  »-  P  7°-76'  November 
1988.  5  fig,  8  tab,  17  ref. 

Descriptors:    "Water    quality,    "Drinking    water, 
Microorganisms,  "Water  properties,  "Water  treat- 


ment   facilities.    Aquatic    populations,    Population 
density,  Statistical  analysis,  Water  mains. 

Cast-iron  test  surfaces  in  a  distribution  system  were 
exposed  to  ascertain  the  relationship  between  sus- 
pended microbial  population  density,  chloramine 
residual,  velocity,  water  temperature,  and  selected 
average  solute  concentrations  and  attached  micro- 
bial population  density.  The  population  of  attached 
microorganisms  was  directly  related  to  water  tem- 
perature and  suspended  microbial  population  den- 
sity and  indirectly  related  to  chloramine  concen- 
tration and  maximum  velocity  using  either  analysis 
of  variance  or  linear  correlation.  Statistical  analysis 
using  linear  correlation  could  demonstrate  no 
strong  relationships  between  pH,  alkalinity,  organ- 
ic nitrogen,  ammonia,  nitrite,  nitrate,  total  phos- 
phate, orthophosphate,  or  total  organic  carbon  and 
attached  microbial  population  density.  (Author's 
abstract) 
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DEGRADATION  OF  2-METHYLISOBORNEOL 
BY  AQUATIC  BACTERIA, 

Southern  California  Metropolitan  Water  District, 
La  Verne.  Water  Quality  Branch. 
G.  Izaguirre,  R.  L.  Wolfe,  and  E.  G.  Means. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  10,  p  2424-2431,  October 
1988.  3  fig,  3  tab,  41  ref. 

Descriptors:  "Water  treatment,  "Biodegradation, 
"Degradation,  "Biochemistry,  "Microbial  degrada- 
tion, "Path  of  pollutants,  Chemical  reactions, 
Chemical  properties,  Water  treatment,  Culturing 
techniques. 

2-Methylisoborneol  (MIB)  is  a  musty-smelling  or 
muddy-smelling  compound  that  occurs  in  some 
natural  waters  and  that  is  difficult  to  remove  by 
conventional  water  treatment  methods.  Bacterial 
degradation  of  MIB  was  examined  in  batch  culture 
experiments.  Cultures  able  to  metabolize  MIB 
were  enriched  in  a  mineral  salts  medium  supple- 
mented with  milligram/L  levels  of  the  compound 
and  were  inoculated  with  water  and  sediment  sam- 
ples from  reservoirs  where  MIB  is  seasonally  pro- 
duced. Bacteria  from  degrading  cultures  were  iso- 
lated on  R2A  agar  and  identified  as  predominantly 
Pseudomonas  spp.  Degradation  occurred  only  in 
cultures  consisting  of  three  or  more  different  bac- 
teria. MIB  supported  growth  as  the  sole  added 
carbon  source  at  1  to  6.7  mg/L.  MIB  was  also 
degraded  at  microgram-per-liter  levels  in  sterile 
filtered  lake  water  inoculated  with  washed  bacteria 
and  in  synthetic  medium  supplemented  with  vari- 
ous sugars  or  acetate.  Complete  degradation  of 
MIB  took  from  5  days  to  more  than  2  weeks. 
Enrichment  with  isoborneol,  a  structural  analog  of 
MIB,  failed  as  a  preenrichment  for  MIB  degraders. 
Isoborneol  at  20  to  40  mg/L  readily  supported 
bacterial  growth,  whereas  MIB  at  12  to  20  mg/L 
took  months  to  degrade.  The  relative  recalcitrance 
of  MIB  compared  with  isoborneol  may  be  a  result 
of  the  additional  methyl  group  in  MIB.  (Author's 
abstract) 
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INACTIVATION  OF  GIARDIA  LAMBLIA  AND 
GIARDIA  CANIS  CYSTS  BY  COMBINED  AND 
FREE  CHLORINE, 

Auburn  Univ.,  AL.  Coll.  of  Veterinary  Medicine. 
L.  I.  Kong,  L.  J.  Swango,  B.  L.  Blagburn,  C.  M. 
Hendrix,  and  E.  E.  Williams. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  10,  p  2580-2582,  October 
1988.  2  tab,  18  ref.  Air  Force  Engineering  And 
Service  Center  Contract  DAMD-17-82-C-2257. 

Descriptors:  "Water  treatment,  "Pathogens,  "Pro- 
tozoa, "Chlorination,  "Potable  water,  "Giardia, 
"Drinking  water,  "Water  pollution  control,  Disin- 
fection, Bactericides,  Microorganisms,  Chlorine, 
Organic  compounds,  Public  health,  Comparison 
studies,  Water  pollution. 

The  presence  of  Giardia  lamblia  in  potable  water 
supplies  is  a  serious  problem  throughout  the  world 
in  that  it  causes  a  severe  form  of  dysentery.  In  light 
of  recent  laboratory  work  showing  that  certain 
organic   N-halamine  compounds  are  very  stable, 


persistent  disinfectants  in  water  for  a  variety  of 
organisms,  free  chlorine  and  a  combined  organic 
N-chloramine  (3-chloro-4,4-dimethyl-2-oxazolidin- 
one,  compound  1)  were  compared  for  efficacy  as 
disinfectants  against  an  admixture  of  cysts  of  Giar- 
dia lamblia  and  Giardia  canis  in  water  solution 
under  a  variety  of  test  conditions;  variables  were 
pH,  temperature,  and  water  quality.  In  general, 
compound  1  was  found  to  reduce  the  giardial 
excystation  in  the  solutions  at  lower  concentration 
or  shorter  cor.tact  time  at  a  given  chlorine  concen- 
tration than  did  free  chlorine.  (Author's  abstract) 
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IS  FREE  HALOGEN  NECESSARY  FOR  DISIN- 
FECTION, 

Auburn  Univ.,  AL.  Dept.  of  Chemistry. 
D.  E.  Williams,  E.  D.  Elder,  and  S.  D.  Worley. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  10,  p  2583-2585,  October 
1988.  2  tab,   14  ref.   Air  Force  Engineering  and 
Services  Center  Contract  DAMD17-82-C-2257. 

Descriptors:  "Water  treatment,  "Anions,  "Chlorin- 
ation, Halogens,  "Disinfection,  "Organic  com- 
pounds, "Staphylococcus,  "Bactericides,  Bacteria, 
Bromine,  Chlorine,  Comparison  studies,  Water 
pollution  control,  Chemical  reactions,  Hydrolysis. 

The  principle  of  Le  Chatelier  was  used  in  demon- 
strating that  3-chloro-4,4-dimethyl-2-oxazolidinone 
(compound  1)  itself  kills  Staphylococcus  aureus 
rather  than  the  very  small  amount  of  free  chlorine 
in  hydrolysis  equilibrium  with  compound  1.  On  the 
other  hand,  when  the  N-bromo  analog  of  com- 
pound 1  (compound  IB)  was  used  as  the  disinfect- 
ant, the  mixture  of  combined  compound  IB  and 
free  bromine  formed  in  the  hydrolysis  equilibrium 
provided  disinfection.  When  the  hydrolysis  equilib- 
rium for  IB  was  suppressed  to  the  level  at  which  a 
negligible  amount  of  free  bromine  remained  in 
solution,  combined  compound  IB  was  much  more 
efficacious  than  combined  compound  1  at  killing  S. 
aureus.  (Author's  abstract) 
W89-05308 


DRINKING  WATER  SOURCE,  DIARRHEAL 
MORBIDITY,  AND  CHILD  GROWTH  IN  VIL- 
LAGES WITH  BOTH  TRADITIONAL  AND  IM- 
PROVED WATER  SUPPLIES  IN  RURAL  LE- 
SOTHO, SOUTHERN  AFRICA, 
Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
International  Health. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-05320 


VALUE  OF  WATER  SUPPLY  AND  SANITA- 
TION IN  DEVELOPMENT:  AN  ASSESSMENT, 

North  Carolina   Univ.   at   Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

D.  A.  Okun. 

American   Journal   of  Public   Health   AJHEAA, 

Vol.  78,  No.  11,  p  1463-1467,  November  1988.  27 

ref. 

Descriptors:  "Water  treatment,  "Developing  coun- 
tries, "Economic  aspects,  "Water  supply,  "Water 
quality,  "Water  quality  control,  "Public  health, 
"Human  diseases,  Water  use,  Human  populations. 

The  attractiveness  of  oral  rehydration  therapy 
(ORT),  a  new  and  simple  ministration  that  averts 
many  child  deaths  from  diarrhea  among  children, 
is  diverting  attention  among  donor  agencies  from 
the  importance  of  water  supply  and  sanitation  (WS 
and  S)  in  developing  nations.  The  principal  factor 
that  led  to  the  adoption  of  ORT  is  its  apparent  low 
cost  per  diarrheal  death  averted  in  children  when 
compared  with  WS  and  S.  However,  WS  and  S 
provides  many  more  benefits  that  are  essential  to 
sustaining  the  lives  saved  by  ORT  and  vital  to 
maintaining  and  enhancing  the  lives  of  adults  and 
children.  Among  many  other  benefits,  WS  and  S 
prevents  spread  of  the  causes  of  diarrhea,  controls 
many  other  water-  and  sanitation-related  diseases, 
releases  women  from  the  heavy  and  time-consum- 
ing burden  of  carrying  water  from  distant  sources, 
and  improves  the  quality  of  life  in  the  community. 
Cost  comparisons  between  WS  and  S  and  ORT  are 
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misleading.  WS  and  S  is  a  long-term  investment  in 
preventive  health  while  ORT  is  a  response  to  an 
immediate  life-threatening  situation.  WS  and  S 
interventions  eliminate  unsanitary  conditions  lead- 
ing to  illness  and  death  while  ORT  has  no  effect  on 
the  causes  of  diarrheal  morbidity.  The  costs  of  WS 
and  S  are  not  high:  $5  to  $10  per  capita  annually. 
Without  WS  and  S  and  hygiene  education,  ORT 
programs  are  not  likely  to  effect  long-term  im- 
provement in  child  health  status.  ORT  and  WS  and 
S  programs  are  complementary;  one  should  not 
displace  the  other.  (Author's  abstract) 
W89-05321 

FORMATION  OF  AMES  MUTAGENICITY 
AND  OF  THE  STRONG  BACTERIAL  MUTA- 
GEN 3-CHLOR-4-(DICHLOROMETHYL)-5-HY- 
DROXY-2(5H)-FURANONE  AND  OTHER  HAL- 
OGENATED  COMPOUNDS  DURING  DISIN- 
FECTION OF  HUMIC  WATER, 
Abo  Akademi,  Turku  (Finland).  Dept.  of  Organic 
Chemistry. 

P.  Backlund,  L.  Kronberg,  and  L.  Tikkanen. 
Chemosphere  CMSHAF,  Vol.  17,  No.  7,  p  1329- 
1336,  1988.  2  tab,  29  ref. 

Descriptors:  *Water  pollution  sources,  *Water 
chemistry,  *Ames  test,  *Chlorinated  hydrocar- 
bons, "Chemical  reactions,  "Disinfection,  "Humic 
acids,  "Mutagenic  effects,  Organic  compounds, 
Water  treatment,  Chemical  properties. 

Humic  water  was  treated  with  different  disinfect- 
ants and  examined  for  mutagenicity,  3-chloro-4- 
(dichloromethyl)-5-hydroxy-2(5H)-furanone  (MX), 
E-2-chloro-3-(dichloromethyl)-4-oxobutenoic  acid 
(E-MX),  adsorbable  halogenated  organics  (AOX), 
and  chloroform.  The  highest  mutagenic  activity 
and  the  highest  concentrations  of  MX  and  E-MX 
were  noted  for  water  disinfected  with  chlorine.  An 
increased  proportion  of  chlorine  dioxide  in  the 
combined  chlorine/chlorine  dioxide  treatment  re- 
sulted in  a  decrease  in  the  mutagenic  activity  and 
in  the  concentrations  of  MX,  E-MX,  AOX  and 
chloroform.  Ozone  treatment  prior  to  chlorination 
gave  a  slight  decrease  in  mutagenicity  and  in  the 
concentrations  of  MX  and  E-MX.  Although  the 
amount  of  AOX  in  monochloramine-treated  water 
was  comparable  to  that  in  chlorinated  water, 
chloramination  produced  considerably  lower  mu- 
tagenicity and  lower  concentrations  of  MX  and  E- 
MX.  MX  was  responsible  for  20-50%  and  E-MX 
for  a  few  percent  of  the  mutagenic  activity  gener- 
ated by  the  disinfectants.  (Author's  abstract) 
W89-05331 

AMES  MUTAGENICITY  AND  CONCENTRA- 
TION OF  THE  STRONG  MUTAGEN  3- 
CHLORO-4-(DICHLOROMETHYL)-5- 
HYDROXY-2(5H)-FURANONE  AND  OF  ITS 
GEOMETRIC  ISOMER  E-2-CHLORO-3-(DICH- 
LOROMETHYD-4-OXO-BUTENOIC  ACID  IN 
CHLORINE-TREATED  TAP  WATERS, 
Abo  Akademi,  Turku  (Finland).  Dept.  of  Organic 
Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-05367 


TRAINING  SUPPORT  FOR  URBAN  SANITA- 
TION ACTIVITIES  IN  DJIBOUTI, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-05369 


TRAINING  OF  TRAINERS  WORKSHOP  III 
AND  TRAINING  MATERIALS  DEVELOP- 
MENT FOR  THE  WATER  AND  SANITATION 
COMPONENT  OF  SANRU  II, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
H.  L.  Jennings,  and  A.  Prins. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  216,  November  1987.  73p,  1  fig,  6 
append.  AID  Project  Contract  5942-C-00-4085-00, 
Project  936-5942. 

Descriptors:  "Water  supply  development,  "Rural 
areas,  "Sanitation,  "Training,  "Zaire,  "Developing 


countries,   'Education,   "Planning,   Water  supply, 
Public  health. 

The  Water  and  Sanitation  for  Health  (WASH) 
Project  assisted  the  USAID  Mission  in  Zaire  under 
Activity  No.  355  to  further  develop  a  national 
training  capability  for  the  Government  of  the  Re- 
public of  Zaire's  (GOZ)  rural  water  supply  and 
sanitation  (RWSS)  sector.  Two  consultants  de- 
signed and  implemented  a  two-week  advanced 
training-of-trainers  (TOT)  workshop  for  members 
of  the  National  Training  Team  for  Water  and 
Sanitation  (ENFEA).  In  1985,  USAID/Zaire  re- 
quested WASH  assistance  in  developing  an  overall 
strategy  and  training  plan  for  the  water  and  sanita- 
tion component  of  the  SANRU  II  Project.  The 
purpose  of  the  SANRU  II  Project  is  to  establish 
sustainable  community-supported  primary  health 
care  systems  in  50  rural  health  zones  in  Zaire.  The 
water  and  sanitation  component  of  the  SANRU  II 
Project  includes  two  separate  but  interrelated  ele- 
ments. The  first  supports  SANRU  II-assisted  rural 
health  zones  staff  to  improve  their  ability  to  plan 
and  carry  out  water  and  sanitation  activities.  The 
second  helps  to  strengthen  the  National  Rural 
Water  Service  (SNHR),  which  is  responsible  for 
constructing  rural  water  systems  throughout  Zaire. 
The  project,  therefore,  has  training  needs  within 
both  the  rural  health  zones  and  the  rural  water 
brigades  of  SNHR.  This  assignment  involved  three 
phases:  an  initial  one-week  needs  assessment  and 
TOT  design  period,  the  two-week  advanced  TOT 
workshop,  and  a  final  week  for  documenting  the 
process  and  providing  additional  guidance  on  ma- 
terials preparation  and  future  planning.  (Lantz- 
PTT) 
W89-05370 

TRAINING  OF  TRAINERS  IN  OPERATIONS 
AND  MAINTENANCE  FOR  RURAL  POTABLE 
WATER  SYSTEMS  IN  BOLIVIA, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
D.  B.  Edwards. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  202,  January  1987.  50p,  1  tab,  3 
append.  AID  Contract  5942-C-00-4085-00,  Project 
936-5942. 

Descriptors:  "Potable  water,  "Water  supply  devel- 
opment, "Education,  "Developing  countries,  "Bo- 
livia, "Training,  Rural  areas,  Maintenance,  Water 
supply. 

At  the  request  of  USAID/Bolivia,  Water  and  Sani- 
tation for  Health  (WASH)  Project  consultants  con- 
ducted a  two-week  training-of-trainers'  workshop 
in  operations  and  maintenance  (O  and  M)  in  Co- 
chabamba,  Bolivia.  This  workshop  was  the  third 
installment  in  a  four-part  technical  assistance  pack- 
age provided  by  WASH  consultants  to  the  Depart- 
ment of  Environmental  Sanitation  (DSA)  of  the 
Ministry  of  Social  Services  and  Public  Health.  In 
addition  to  the  acquisition  of  skills  and  knowledge 
relating  to  training,  the  workshop  produced  a 
trainer's  manual  and  a  plan  for  using  it  to  train 
community  operators  in  how  to  operate  and  main- 
tain their  systems.  If  the  results  of  this  course  and 
the  series  of  courses  which  have  been  conducted 
by  WASH  are  to  have  any  long-lasting  effects, 
DSA  and  USAID/Bolivia  must  be  prepared  to 
carry  out  and  support  the  development  of  plans 
and  programs  for  the  transition  from  construction 
of  systems  to  operating  and  maintaining  them. 
These  WASH  courses  represent  only  a  beginning 
in  what  will  need  to  be  a  much  larger  effort. 
Suggestions  for  the  future  include:  A  refresher 
course  within  six  months;  The  development  of  a 
long-range  O  and  M  plan  for  DSA;  and  Use  of  the 
O  and  M  training  manuals  developed  by  WASH  to 
carry  forward  more  O  and  M  training  by  the  DSA 
staff  who  have  been  trained  by  WASH  as  instruc- 
tors. (Lantz-PTT) 
W89-05371 


For   primary   bibliographic   entry   see   Field    5D 
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GUIDELINES  FOR  DESIGNING  A  HYGIENE 
EDUCATION  PROGRAM  IN  WATER  SUPPLY 
AND  SANITATION  FOR  REGIONAL/DIS- 
TRICT LEVEL  PERSONNEL, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 


SMALL  RURAL  WATER  SYSTEMS  PROJECT 
IN  THE  YEMEN  ARAB  REPUBLIC;  A  MID- 
TERM EVALUATION, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project 
D.  Laredo,  J.  W.  Dawson,  and  M.  Hashem 
Water  and  Sanitation  for  Health  Project  Field 
Report  No.  197,  September  1986.  120p,  6  fig,  3  tab, 
7  append.  AID  Contract  5942-C-00-4O85-O0, 
Project  936-5942. 

Descriptors:  "Developing  countries,  "Institutional 
constraints,  "Yemen,  "Rural  areas,  "Water  supply 
development,  Evaluation,  Public  policy,  Rural  so- 
ciology, Water  supply.  Management  planning. 

A    midterm    evaluation    for    USAID/Yemen    of 
Phase  II  of  the  Small  Rural  Water  Systems  Project 
was  conducted  from  September  8  to  30,  1986.  This 
second  phase  was  intended  to  provide  institutional 
development  services  to  strengthen  the  managerial, 
technical,  and   financial  capabilities  of  the  Rural 
Water  Supply  Department  (RWSD)  of  the  Minis- 
try of  Public  Works  (MPW)  so  that  the  department 
could  effectively  respond  to  the  need  for  improved 
village  water  systems.  Findings  includes:  (1)  The 
project's  field  accomplishments  may  be  classified 
as  an  unqualified  success.  The  contractor,   New 
Trans  Century  Foundation  (NTF),  has  overcome 
the  combined  constraints  of  logistics  and  terrain  to 
produce  172  water  supply  systems  that  are  well 
engineered   and   constructed   according   to   high- 
quality  standards;  (2)  In  reaching  this  level  of  field 
expertise,  NTF  has  organized  itself  into  a  highly 
efficient   turnkey   construction   unit,   and  its  staff 
have  mastered  the  intricacies  and  political  sensitivi- 
ties of  many  elements  of  Yemen's  rural  society;  and 
(3)  The  primary  objective  of  Phase  II,  however,  as 
stated  in  the  Grant  Agreement,  was  to  provide 
institutional  development  (ID)  services  to  RWSD. 
In  this  realm,  the  project  is  far  from  successful,  as 
NTF  has  made  little  headway  on  its  ID  objectives 
vis  a  vis  RWSD.  This  observation  is  not  meant  to 
imply  RWSD  was  a  willing  partner  in  the  process. 
RWSD  operates  as  a  pure  development  agency 
envisioning  its  mission  almost  exclusively  as  an 
agency  to  provide  rural  water  supply  infrastruc- 
ture.  This  fact,   together  with   a  set  of  unclear 
institutional  objectives  in  the  Memorandum  of  Un- 
derstanding between  AID  and  RWSD,  exacerbat- 
ed the  situation.  Further,  the  fact  that  RWSD  did 
not,  as  expected  at  the  time  of  NTF's  proposal, 
become  an  autonomous  agency  certainly  did  not 
improve  the  project's  institutional  development  en- 
vironment. (Lantz-PTT) 
W89-05373 


COMMUNITY  PARTICIPATION  IN  WATER 
SUPPLY  PROJECTS  AS  A  STIMULUS  TO  PRI- 
MARY HEALTH  CARE:  LESSONS  LEARNED 
FROM  AID-SUPPORTED  AND  OTHER 
PROJECTS  IN  INDONESIA  AND  TOGO, 
Agency  for  International  Development,  Washing- 
ton DC.  Water  and  Sanitation  for  Health  Project. 
E.  Eng,  J.  Briscoe,  A.  Cunningham,  K.  Kilapong, 
and  J.  Naimoli. 

Water  and  Sanitation  for  Health  Project  Technical 
Report  No.  44,  May  1987.  56p,  6  fig,  21  ref,  3 
append.  AID  Contract  5942-C -00-4085-00,  Project 
936-5942. 

Descriptors:  "Public  participation,  "Water  supply 
development,  "Public  health,  "Indonesia,  "Togo, 
Mortality,  "Developing  countries,  Rural  areas. 
Public  policy. 

Research  was  conducted  on  the  influence  of  com- 
munity participation  in  water  supply  projects  on 
the  subsequent  participation  of  community  mem- 
bers in  other  primary  health  care  and  child  surviv- 
al activities.  Field  research  focused  on  four 
projects  (AID-supported  and  other)  in  Indonesia 
and  Togo,  but  the  findings  are  important  for  all 
primary  health  care,  child  survival,  and  water 
supply  policy-making  and  programming.  Participa- 
tory water  supply  projects  (water  supply  projects 
that  emphasize  community  involvement)  appear  to 
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have  a  'stimulus  effect'  on  a  community's  subse- 
quent involvement  in  primary  health  care  activi- 
ties. Participation  in  immunization  and  perhaps 
other  primary  health  care  and  child  survival  activi- 
ties is  greater  in  communities  in  which  participa- 
tory water  supply  projects  have  been  carried  out 
than  in  communities  where  no  water  supply 
project  has  been  carried  out.  Given  the  need  to 
increase  the  participation  of  rural  people  in  pri- 
mary health  care  and  child  survival  activities,  a 
community  participation  strategy  should  be  devel- 
oped to  link  water  projects  with  other  health  ac- 
tivities being  introduced  in  rural  communities.  This 
strategy  needs  to  be  long-range  and  sequenced. 
(Lantz-PTT) 
W89-05374 


BENIN  RURAL  WATER  SUPPLY  AND  SANI- 
TATION PROJECT  START-UP  WORKSHOP, 
APRIL  7-10,  1987, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
H.  L.  Jennings. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  207,  April  1987.  117p,  9  append.  AID 
Contract  5942-C-00-4085-00,  Project  936-5942. 

Descriptors:  *Management  planning,  *Workshops, 
•Benin,  *Water  supply  development,  *Sanitation, 
•Developing  countries,  Developing  countries. 

A  request  for  technical  assistance  for  the  design 
and  implementation  of  a  preimplementation  work- 
shop for  the  Benin  Rural  Water  Supply  and  Sanita- 
tion Project  was  issued  in  January  1987  by  the 
USAID  Mission  in  Lome  to  the  Water  and  Sanita- 
tion for  Health  (WASH)  Project.  This  report  de- 
scribes the  background,  planning,  implementation, 
and  results  of  the  workshop.  The  purpose  of  the 
Benin  Rural  Water  Supply  and  Sanitation  Project 
is  to  improve  the  health  and  living  conditions  in 
central  Benin  by  providing  water  supply  and  sani- 
tation services  in  250  villages.  The  workshop  was 
designed  as  a  team-building  event.  The  majority  of 
the  workshop  time  was  spent  working  in  groups  on 
project  issues:  how  to  work  together;  how  to 
manage  the  project;  clarification  of  roles,  responsi- 
bilities, and  authority;  how  to  minimize  or  resolve 
key  issues  (problem  areas);  and  planning  of  key 
activities  through  the  end  of  1987.  Activities  were 
task-oriented,  designed  to  produce  tangible  results, 
and  highly  participatory.  It  is  recommended  that  a 
similar  workshop  be  held  at  least  once  a  year  and 
last  four  full  days;  that  an  in-house  review  of 
project  management  and  team  relations  should  take 
place  at  least  every  6  mos;  and  that  a  similar 
workshop  be  held  within  the  next  3-4  mos  involv- 
ing all  members  of  the  provincial  and  district 
teams.  (Lantz-PTT) 
W89-05375 


MID-TERM  EVALUATION  OF  THE  CARE 
WATER  SUPPLY  AND  SANITATION 
PROJECT  IN  BELIZE, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
J.  E.  Turner,  and  S.  Buzzard. 
Water  and  Sanitation  for  Health  Project  Field 
Report  No.  206,  May  1987.  65p,  5  tab,  3  append. 
AID    Contract    5942-C-00-4085-00,    Project    936- 

Descriptors:  *Water  supply  development,  •Sanita- 
tion, *Belize,  Water  supply,  Developing  countries, 
Water  conveyance,  Wells,  Drilling,  Public  health, 
bducation. 

This  report  constitutes  the  mid-term  evaluation  of 
the  USAID-  and  CARE-funded  Village-Level 
Wkate.r,.and  Sanitation  (VLWS)  Project  in  Belize. 
1  he  V  LWS  Project  is  designed  to  provide  water 
supply  and  sanitation  (latrines)  to  16  villages  in  the 
Orange  Walk  and  Corozal  districts.  The  project 
will  install  approximately  100  new  wells  with  India 
Mark  II  handpumps  and  two  rudimentary  water 
systems  (RWS)-distribution  systems  that  use  either 
e  ectrical  or  diesel-driven  pumps.  The  project  will 
also  install  up  to  1,600  latrines  and  is  intended  to 
serve  an  estimated  8,500  beneficiaries.  To  evaluate 
project  performance,  the  WASH  evaluation  team 
visited  9  of  16  communities  in  the  VLWS  Project 


and  also  interviewed  USAID,  CARE,  and  Gov- 
ernment of  Belize  personnel.  On  the  basis  of  the 
observations  made  and  information  gathered,  the 
WASH  team  believes  that  the  VLWS  project  has 
developed  a  good  health  education  program  for 
both  adults  and  school  children.  Project  personnel 
are  using  the  system  of  health  education  modules 
to  work  closely  with  the  communities  to  increase 
the  impact  of  the  water  supply  and  sanitation  infra- 
structure. Recommendations  included:  (1)  increase 
staff  from  both  CARE  and  the  Ministry  of  Natural 
Resources  (MNR)  to  speed  up  implementation  of 
the  project;  and  (2)  to  increase  well-drilling  effec- 
tiveness, USAID  should  provide  a  long-term  (1-1/ 
2  to  2  years)  advisor  to  train  MNR  drilling  crews. 
If  possible,  new  light-weight  drilling  equipment 
should  be  provided  to  replace  the  aging  existing 
equipment.  (Lantz-PTT) 
W89-05376 


REPORT  ON  TECHNICAL  ASSISTANCE  TO 
THE  VILLAGE-LEVEL  WATER  AND  SANITA- 
TION PROJECT,  CARE/BELIZE, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5D 
W89-05378 


MALAWI  SELF-HELP  RURAL  WATER 
SUPPLY  PROGRAM:  FINAL  EVALUATION, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
D.  B.  Warner,  J.  Briscoe,  C.  Hafner,  and  B. 
Zellmer. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  186,  August  1986.  143p,  14  fig,  22  tab, 
39  ref,  5  append.  AID  Contract  5942-C-00-4085-00, 
Project  936-5942. 

Descriptors:  *Malawi,  *Rural  areas,  *Water  supply 
development,  *Developing  countries,  Evaluation, 
Public  participation,  Water  supply,  Sanitation, 
Water  conveyance,  Economic  aspects. 

This  report  constitutes  the  final  evaluation  of  the 
USAID-financed  Malawi  Self-Help  Rural  Water 
Supply  Program.  The  evaluation  was  performed 
by  a  four-person  team  sent  from  the  Water  and 
Sanitation  for  Health  (WASH)  Project  in  Wash- 
ington, DC,  from  4  to  24  May  1986.  As  in  the  mid- 
term evaluation,  the  evaluation  team  finds  that  the 
strengths  of  the  project  lie  in  the  full  involvement 
of  the  user  communities,  field  staff  within  the 
Ministry  of  Works  and  Supplies  (MOWS)  and 
Ministry  of  Health  (MOH),  which  are  sensitive  to 
the  needs  of  a  community-based  approach  to  rural 
water  and  sanitation  development,  and  dedicated 
senior  staff  within  the  MOWS  and  MOH.  Recom- 
mendations for  the  USAID-Financed  Project  in- 
clude: (1)  Strengthen  the  Health  Education  and 
Sanitation  Program  (HESP)  component  in  the 
MOH  by  adding  another  senior  health  officer  and 
providing  more  money  for  field  activities;  (2)  In- 
corporate washing  slabs  into  the  rural  piped  water 
construction  program  of  the  MOWS;  (3)  Carry  out 
a  study  of  the  remaining  potential  for  rural  piped 
water  projects;  (4)  Prepare  a  manpower  needs 
assessment  for  the  rural  piped  water  program  in 
the  MOWS  and  MOH;  and  (5)  Form  a  small 
working  group  to  oversee  details  of  management 
of  remaining  project  funds.  (Lantz-PTT) 
W89-05379 


WATER  SUPPLY  TECHNICAL  ASSISTANCE 
COLONIA  FELIPE  ANGELES,  CIUDAD 
JUAREZ,  CHIHUAHUA,  MEXICO, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-05380 


MIDTERM  EVALUATION  OF  THE  USAID/ 
CARE  COMMUNITY  WATER  SYSTEMS  DE- 
VELOPMENT PROJECT  IN  THE  REPUBLIC 
OF  HAITI, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5D 
W89-05381 


FINAL  EVALUATION  OF  USAID/CATHOLIC 
RELIEF  SERVICES  WATER  AND  SANITA- 
TION PROGRAM  IN  ECUADOR,  PERU,  GUA- 
TEMALA, HONDURAS  AND  THE  DOMINI- 
CAN REPUBLIC, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
O.  R.  Larrea,  R.  M.  Schneider,  R.  Duncan,  and  H. 
Silva. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  201,  January  1988.  358p,  1  tab,  5 
append.  AID  Contract  5942-C-00-4085-00,  Project 
936-5942.  J 

Descriptors:  *Water  supply  development,  •Sanita- 
tion, 'Ecuador,  *Peru,  'Guatemala,  'Honduras, 
•Dominican  Republic,  *Developing  countries, 
•Training,  Economic  aspects,  Rural  areas,  Public 
health,  Personnel,  Education,  Evaluation. 

This  report  presents  a  final  evaluation  of  a  joint 
USAID/Catholic    Relief   Services    (CRS)    Water 
and  Sanitation  Program  implemented  in  five  Latin 
American  countries:   Ecuador,   Peru,  Guatemala, 
Honduras,  and  the  Dominican  Republic.  The  pro- 
gram was  funded  by  a  matching  grant  agreement 
between  CRS-New  York  and  AID's  Office  of  Pri- 
vate and  Voluntary  Cooperation  (PVC)  for  a  total 
of  $2,475,000  during   the  project  period   from    1 
January    1984   to   31    December    1986.    Based   on 
meetings  in  the  countries  with  USAID  and  CRS 
officials  and  project  site  visits  in  each  country,  the 
teams  drew  numerous  conclusions  and  presented 
recommendations.  The  following  summarizes  some 
of  the  major  points  of  the  overall  CRS  program  in 
the  five  countries:  (1)  The  evaluation  teams  found 
the  CRS  program  to  be  well  targeted  to  communi- 
ties that  are  in  need  and  unlikely  to  obtain  other 
sources   of  assistance;   (2)  The   evaluation   teams 
recommends  that  USAID  continue  to  fund  similar 
programs  with  CRS  for  the  construction  of  water 
supply  and  sanitation  projects;  (3)  System  design, 
technology  and  level  of  service  are  generally  ade- 
quate to  provide  sufficient  amounts  of  water.  The 
team  recommends  that  CRS  continue  to  use  the 
simple,  low-cost  construction  standards  generally 
used  by  a  country's  water  authority;  (4)  Water  and 
sanitation  education  activities  were  promoted  at 
the  community  level,  coordinated  with  construc- 
tion activities.  CRS  should  make  more  of  an  invest- 
ment in  time  and  money  to  develop  curricula  and 
training  materials  for  health  education  activities. 
CRS  water  supply  and  sanitation  project  manage- 
ment staff  have  varied  experience  and  were  often 
available  only  on  a  limited  basis.  CRS  should  at- 
tempt to  standardize  the  criteria  for  selection  of 
water  supply  and  sanitation  project  management 
personnel   to  provide  consistent  project  supervi- 
sion. Selected  personnel  should  be  trained  in  criti- 
cal areas  and  there  should  be  an  effort  to  bring 
together  CRS  project  staff  and  project  holders  for 
courses  and  conferences  to  share  experiences  and 
efforts.  (Lantz-PTT) 
W89-05382 


PRIVATIZATION  STUDY  OF  THE  VILLAGE 
WATER  SUPPLY  AND  SANITATION  (VWSS) 
PROJECT  LESOTHO, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
P.  Roark,  J.  S.  Baker,  S.  Buzzard,  and  H.  A. 
Cauley. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  215,  September  1987.  113p,  8  fig,  13 
tab,  36  ref,  4  append.  AID  Contract  5942-C-00- 
4085-00,  Project  936-5942. 

Descriptors:  *Water  supply  development,  •Man- 
agement planning,  *Sanitation,  *Lesotho,  •Eco- 
nomic aspects,  'Rural  areas,  Developing  countries, 
Policy  making,  Water  supply,  Costs,  Maintenance. 

USAID's  involvement  in  Lesotho's  Rural  Water 
and  Sanitation  Project  is  drawing  to  a  close.  The 
project  has  more  than  exceeded  expectations  con- 
cerning the  installation  of  new  systems  and  the 
Government  of  Lesotho  (GOL)  will  be  left  with 
hundreds  of  additional  systems  to  maintain  at  the 
conclusion  of  U.S.  funding  in  September  1988. 
Concern  has  been  expressed  over  the  GOL's  abili- 
ty to  continue  to  fund  maintenance  of  these  and 
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Group  5F — Water  Treatment  and  Quality  Alteration 


pre-existing  systems  at  the  level  required  to  assure 
sustained  and  reliable  water  services  to  rural  com- 
munities. This  concern  has  led  USAID  to  explore 
options  concerning  how  best  to  assure  continued 
serviceability  of  the  rural  systems.  The  approach 
explored  in  this  study  involves  the  transfer  of 
maintenance  responsibilities  from  the  public  sector 
to  private  entities.  After  establishing  the  context 
within  which  privatization  activities  would  be  un- 
dertaken, several  scenarios  were  designed  and 
evaluated  and  a  specific  program  is  recommended. 
The  key  findings  of  the  study  are:  (1)  Privatization 
has  not  been  dealt  with  to  any  significant  degree  at 
the  policy-making  level  by  GOL  agencies;  (2)  Ear- 
lier water  projects  in  the  rural  communities  en- 
countered difficulties  in  sustainability  due  to  a  lack 
of  emphasis  on  community  responsibilities  for 
maintenance.  There  are  indications  that  communi- 
ties may  still  be  reluctant  to  assume  maintenance 
responsibilities  and  that  local  capabilities  for  imple- 
menting cost  recovery  would  need  to  be  signifi- 
cantly upgraded  to  overcome  these  attitudes;  (3) 
The  technical  features  of  the  rural  water  supply 
program  appear  sound  and  appropriate  to  the  con- 
ditions; (4)  An  assessment  of  private-sector  capa- 
bilities indicates  that  there  is  an  existing  cadre  of 
firms  willing  and  able  to  participate  in  the  mainte- 
nance of  rural  water-supply  systems;  and  (5)  The 
recommendations  include  near-term  initiation  of 
privatization  of  handpump  maintenance  in  the  four 
lowlands  districts  if  competitive  bids  confirm  the 
prospective  benefits  in  terms  of  long-term  cost 
savings  and  service  improvements.  (Lantz-PTT) 
W89-05383 


WILLINGNESS  TO  PAY  FOR  WATER  IN 
RURAL  AREAS:  METHODOLOGICAL  AP- 
PROACHES AND  AN  APPLICATION  IN 
HAITI, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
D.  Whittington,  J.  Briscoe,  X.  Mu,  W.  Barron,  and 
J.  M.  Duval. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  213,  September  1987.  93p,  2  fig,  11  tab, 
4  photos,  72  ref,  2  append.  AID  Contract  5942-C- 
00-4085-00,  Project  936-5942. 

Descriptors:  *Payment,  *Rural  areas,  *Haiti,  *De- 
veloping  countries,  Public  participation,  Economic 
aspects,  Water  supply  development,  Water  costs. 

The  planning  experiences  of  the  U.S.  Agency  for 
International  Development  (USAID),  the  World 
Bank,  and  the  Inter-American  Development  Bank 
(IDB)  in  the  rural  water  sector  are  reviewed  in 
order  to:  (1)  identify  cases  where  willingness-to- 
pay  procedures  have  been  incorporated  into  the 
design  of  rural  water  projects,  and  (2)  examine 
rural  water  supply  project  evaluations  for  insights 
into  the  factors  that  determine  willingness  to  pay. 
On  the  basis  of  this  review,  it  was  found  that  the 
IDB  is  the  only  major  donor  in  the  sector  system- 
atically incorporating  willingness-to-pay  consider- 
ations in  its  planning  and  project  design  proce- 
dures. A  theoretical  model  was  developed  for  un- 
derstanding village  water  use  behavior  which  at- 
tempts to  explain  both  the  household's  decision 
regarding  which  water  source  to  use  and  how 
much  water  to  use  from  that  source.  Two  comple- 
mentary types  of  data  can  be  used  to  estimate  such 
a  model  describing  household  water  use  behavior: 
The  first  (or  'direct')  approach  is  simply  to  inter- 
view an  individual  and  ask  directly  how  much  he 
or  she  would  be  willing  to  pay  for  a  public  tap  or 
private  connection.  The  second  (or  'indirect')  ap- 
proach is  to  collect  data  on  actual  observed  behav- 
ior. Results  of  the  field  test  in  Haiti  suggest  that 
contingent  valuation  surveys  are  feasible  in  devel- 
oping countries  and  that  an  inexpensive,  quick 
survey  may  provide  valuable  information  on 
households'  willingness  to  pay  for  improved  water 
services.  Such  information  could  be  particularly 
helpful  in:  (1)  identifying  communities  which  could 
meet  specified  cost-recovery  targets;  (2)  determin- 
ing prices  and  connection  fees  to  charge  for  the 
improved  water  services;  and  (3)  determining  the 
appropriate  level  of  service  and  ihe  water  system 
capacity  required.  (Lantz-PTT) 
W89-05384 


PREPARATION  OF  A  PLAN  OF  ACTION  FOB 
THE  WATER  SUPPLY  AND  SANITATION 
COMPONENT  OF  THE  AOB-SPONSORED 
RURAL  HEALTH  SERVICES  PROJECT  IN 
PAPUA,  NEW  GUINEA, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  sec  Field  5D 
W89-05385 


FINAL  EVALUATION:  USAID/BURKINA 
FASO  RURAL  WATER  SUPPLY  PROJECT, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project 
P.  Roark,  B.  Kittle,  J.  Yanogo,  D.  Nignan,  and  R. 
Yonli. 

Water  and  Sanitation  for  Health  Project  Field 
Report  No.  191,  August  1986.  130p,  5  fig,  16  tab, 
53  ref,  2  append.  AID  Contract  5942-C -00-4085-00, 
Project  936-5942. 

Descriptors:  *  Burkina  Faso,  'Rural  areas,  'Water 
supply  development,  'Economic  aspects,  Public 
health,  Pumps,  Wells,  Costs,  Public  participation, 
Evaluation,  Education. 

At  the  request  of  USAID/Burkina  Faso  to  WASH 
(Water  and  Sanitation  for  Health  Project),  the  final 
evaluation  of  the  Rural  Water  Supply  Project  was 
undertaken  in  June  and  July  1986  by  an  interdisci- 
plinary team  of  seven  members.  The  objective  of 
the  mission  was  to  focus  on  project  performance, 
particularly  as  to  water  use,  and  on  possible  im- 
pacts of  the  project  on  the  target  population.  The 
evaluation  mission  concluded  that,  in  general,  the 
project  reached  most  of  its  objectives  and  can, 
therefore,  be  considered  a  success.  Specifically,  the 
project  constructed  678  wells  which  have  signifi- 
cantly increased  the  water  availability  to  the  popu- 
lation. Because  of  these  successes  it  was  concluded 
that  the  project  merits  a  continuation  in  order  to 
meet  water  demand  for  the  remaining  population 
of  the  area.  The  success  ratio  of  constructing  wells 
with  acceptable  yields  improved  with  experience 
as  the  project  progressed.  The  key  element  for  any 
rural  water  supply  project  is  operating  and  main- 
taining a  pumping  system.  The  project  utilized  a 
Moyno  pump  which  has  been  moderately  success- 
ful in  avoiding  breakdowns.  Without  a  doubt,  the 
greatest  failure  of  the  project  is  the  lack  of  a  new 
functioning  pump  maintenance  system.  The  project 
has  been  innovative  in  its  conception  by  combining 
a  water  component  with  a  health  education  com- 
ponent. Unfortunately,  the  two  components  have 
not  proceeded  in  tandem  and  the  operations  of  the 
health  component  have  been  truly  functional  only 
during  the  last  two  years  of  the  project.  Unit  costs 
of  well  construction  within  the  project  were  rather 
high.  It  is  recommended  that  future  projects  utilize 
the  private  sector  for  drilling  wells.  (Lantz-PTT) 
W89-05387 


TRAINING  PROGRAM  IN  VILLAGE  WATER 
SUPPLY  PLANNING,  MANAGEMENT, 
DESIGN,  CONSTRUCTION,  AND  MAINTE- 
NANCE IN  NEPAL:  MAY  25  TO  JUNE  13,  1986, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
C.  R.  Johnson. 

Water  and  Sanitation  for  Health  Project  Wash 
Field  Report  No.  190,  August  1986.  75p,  9  fig,  1 
tab,  5  append.  AID  Contract  5942-C-00-4085-00, 
Project  936-5942. 

Descriptors:  'Nepal,  'Training,  'Developing 
countries,  'Water  supply  development,  Education, 
Potable  water.  Economic  aspects,  Water  supply, 
Public  participation,  Evaluation. 

A  training  program,  conducted  in  Takukot  Pan- 
chayat  (village),  Nepal,  from  May  25  to  June  13, 
1986,  consisted  of  two  training  workshops:  one  in 
village  water  supply  planning  and  management  and 
one  in  village  water  supply  design,  construction, 
and  maintenance.  The  objectives  of  the  training 
were  threefold:  (1)  to  improve  the  understanding 
of  gravity-flow  water  supply  systems;  (2)  to  in- 
crease the  technical  skills  of  the  overseers,  sub- 
overseers,  and  construction  coordinators  from 
Save  the  Children's  Fund  (SCF)  and  other  invited 
organizations,    with    particular    emphasis    on    the 


design  and  maintenance  of  gravity-flow  v. 
supply  systems;  and  (3)  To  strengthen  the  training 
abilities  of  the  overseers,  sub-overseers,  and  con- 
struction supervisors  from  in  training  village  main- 
tenance workers  and  village  maintenance  commit- 
tees in  their  respective  responsibilities  and  duties 
for  preventive  maintenance  and  repair  The  follow- 
ing general  recommendations  were  made  to  SCF 
as  a  result  of  the  training:  (1)  SCF  now  has  a  group 
of  freshly  trained  administrative  and  technical  staff 
knowledgeable  in  village  water  supply  planning, 
management,  design,  construction,  and  mainte- 
nance requirements  SCF  has  a  workable  step-by- 
step  approach  to  initiating,  implementing,  and 
handing  over  completed  projects  to  village  benefi- 
ciaries. Expectations  are  very  high  among  the  field 
staff  and  village  beneficiaries  for  successful  com- 
pletion and  hand-over  of  water  projects  now  being 
finalized.  Thus:  (1)  SCF  should  take  advantage  of 
this  time  to  begin  formal  hand-over  ceremonies 
and  maintenance  guidance  with  the  smallest,  sim- 
plest water  projects;  (2)  the  construction  of  new 
projects  should  be  linked  with  the  completion  of 
functioning,  but  as  yet  incomplete  systems  on  a 
one-to-one  or  one-to-two  basis;  (3)  to  promote 
effective  source  protection  measures,  SCF  should 
include  in  its  budgeting  and  estimating  for  new 
water  supply  projects  a  line  item  for  source  protec- 
tion--the  cost  of  which  would  be  shared  by  SCF 
with  village  contributions;  and  (4)  follow-up  train- 
ing was  suggested  by  several  participants.  The 
participants  suggested  that  after  one  year,  the 
progress  made  as  a  result  of  the  training  described 
in  this  report  be  evaluated  and  then  additional 
training  be  planned.  (Lantz-PTT) 
W89-05388 


REMOVAL  OF  ORGANICS  FROM  DRINKING 
WATER, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
B.  W.  Lykins. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-159058. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/008,  January  1988. 
20p,  8  fig,  7  tab,  19  ref. 

Descriptors:  'Drinking  water,  'Water  treatment, 
'Organic  compounds,  Synthetic  organic  com- 
pounds, Disinfection,  Pollutant  identification, 
Groundwater  pollution,  Volatile  organic  com- 
pounds, Activated  carbon,  Adsorption,  Ozonation, 
Reverse  osmosis. 

Organic  contamination  of  drinking  water  is  caused 
by  two  general  classes  of  organics;  man-made  syn- 
thetic organics  and  disinfection  of  naturally  occur- 
ring organics  (disinfection  by-products).  Many 
volatile  and  non-volatile  synthetic  organics  at  trace 
concentrations  are  being  detected  in  surface  and 
groundwaters.  Contaminated  groundwater  usually 
contains  two  or  more  predominant  organic  com- 
pounds and  several  other  identifiable  ones  at  lesser 
concentrations.  Surface  waters,  such  as  rivers,  gen- 
erally contain  many  organic  compounds  in  low 
concentrations.  The  treatment  technologies  that 
EPA's  Drinking  Water  Research  Division 
(DWRD)  is  evaluating  for  removal  of  volatile  or- 
ganic chemicals  (VOCs),  synthetic  organic  chemi- 
cals (SOCs)  and  disinfection  by-products  from 
water  supplies  are  summarized.  Carbon  adsorption 
is  effective  for  removing  both  VOCs  and  SOCs. 
Packed  tower  and  diffused  aeration  are  best  suited 
for  removing  VOCs.  Of  the  technologies  that 
show  promise  and  are  being  tested  at  the  bench 
and  pilot  scales,  conventional  treatment  with  pow- 
dered activated  carbon  (PAC)  is  effective  for  re- 
moving a  few  of  the  SOCs.  ozone  oxidation  is 
effective  for  removing  certain  classes  of  VOCs  and 
SOCs,  and  certain  reverse  osmosis  membranes  and 
ultraviolet  treatment  are  also  potentially  effective- 
ly against  VOCs  and  SOCs.  (Author's  abstract) 
W89-05397 


LABORATORY      EXPERIMENTS      ON      OIL 
SPILL  PROTECTION  OF  A  WATER  INTAKE, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 

G.  A.  L.  Delvigne. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
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(ermeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  446-458,  8  fig,  1  tab,  5  ref. 

Descriptors:  *Oil  spills,  *Water  pollution  preven- 
tion, *Oil  pollution,  *Mathematical  models,  Nu- 
merical analysis,  Path  of  pollutants,  Intakes,  Oil 
recovery,  Cleanup  operations,  Emulsions. 

The  threat  of  oil  pollution  to  water  intakes  is  a 
serious  problem  in  areas  with  oil  exploration  and 
production  activities,  refineries  and  oil  transport. 
The  Delft  Hydraulics  Laboratory  has  performed 
an  extensive  study  of  protective  measures  for  the 
specific  case  of  a  cooling  water  and  drinking  water 
intake  channel  in  an  area  with  a  high  oil-spillage 
risk.  The  transport,  spread  and  weathering  process- 
es of  oil  slicks  were  computed  with  a  numerical 
simulation  model  taking  into  account  the  local 
wind  and  wave  conditions  and  water  currents. 
Protective  measures  against  the  penetration  of  sur- 
face-floating oil  in  the  intake  channel  were  tested 
in  a  hydraulic  scale  model  in  a  wind-wave  flume 
with  a  water  depth  h  =  0.7  m.  The  tests  were 
aimed  at  the  analysis  of  the  different  ways  in  which 
floating  mechanical  barriers  and  pneumatic  bar- 
riers may  fail  to  retain  the  oil.  Various  types  of  oil 
and  oil  emulsions  were  used  under  the  (scaled) 
extreme  conditions  of  wind,  waves  and  currents. 
The  flume  experiments  led  to  the  following  results. 
Pneumatic  barriers  fail  to  retain  oil  at  the  entrance 
of  the  intake  channel  because  of  the  entrainment  of 
oil  droplets  from  the  oil  slick  even  when  the  water 
current  velocity  in  the  channel  is  as  low  as  0.10  m/ 
sec.  Floating  barriers  fail  to  retain  high-viscous  oil 
and  emulsified  oil  independently  of  the  draft  when 
the  normal  component  of  the  current  exceeds  0.15 
m/sec.  However,  oil  can  be  trapped  by  a  double- 
boom  configuration  across  the  intake  channel  by 
taking  advantage  of  the  circulation  zone  behind  the 
first  barrier.  (See  also  W89-04530)  (Author's  ab- 
stract) 
W89-05461 


ADSORPTIVE  REMOVAL  OF  GASOLINE 
FROM  HOUSEHOLD  GROUNDWATER  SUP- 
PLIES, 

Maine  Univ.  at  Orono.  Dept.  of  Civil  Engineering. 
J.  Lowry,  T.  Potter,  and  M.  Moreau. 
IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  459-473,  9  fig,  6  tab,  7  ref. 

Descriptors:  *Water  treatment,  *Groundwater  pol- 
lution, *Gasoline,  *Activated  carbon,  Water  pollu- 
tion treatment,  Adsorption,  Separation  techniques, 
Drinking  water,  Hydrocarbons,  Aromatic  com- 
pounds, Benzenes.  Cleanup  operations. 

The  results  of  research  on  point-of-use  granular 
activated  carbon  (GAC)  treatment  units  for  re- 
moval of  gasoline  from  household  groundwater  are 
presented.  The  study  consisted  of  the  isotherm 
evaluation  of  nine  GAC  products,  and  three  pilot- 
scale  GAC  adsorption  breakthrough  experiments 
covering  a  1.0  to  25  m/L  contamination  range.  A 
primary  objective  was  to  collect  data  to  allow  a 
prediction  of  the  bedlife  (volume  treated)  of  GAC 
treatment  units  The  carbon  columns  used  in  the 
breakthrough  studies  were  operated  to  simulate  a 
typical  pattern  of  household  water  use  and  had 
eight  sampling  ports  to  enable  a  definition  of  ad- 
sorption profiles  over  time  for  specific  compo- 
nents. GC  and  GC/MS  analyses  indicate  that  sev- 
eral components  breakthrough  prior  to  benzene, 
toluene,  and  xylenes,  the  components  most  often 
cited  as  the  compounds  of  concern  in  treated 
water.  Thus,  other  components  will  possibly  con- 
trol the  design  life  of  a  GAC  bed  from  either  a 
health  or  an  aesthetic  standpoint.  Based  upon  the 
results  of  this  experiment  it  was  concluded  that 
GAC  treatment  does  not  appear  to  be  cost  effec- 
tive in  single  unit  installations  where  the  break- 
through criteria  cannot  tolerate  some  small  pres- 
ence of  detectable  total  gasoline  in  the  100  micro- 
gram/L  range.  GAC  treatment  is  relatively  effec- 
tive if  the  breakthrough  criteria  are  limited  to  the 
presence  of  benzene,  toluene,  and/or  xylenes.  For 
single  household  installations  a  GAC  bed  capacity 
in  excess  of  71  L  appears  to  be  required  to  achieve 
treated  water  gasoline  concentrations  below  detec- 


tion limits  for  extended  periods.  The  adsorption 
profile  for  gasoline  creates  a  need  for  multi-unit 
series  installations  to  increase  the  effective  utiliza- 
tion of  the  GAC.  (See  also  W89-04530)  (Geiger- 
PTT)  8 

W89-05462 


SURFACE  WATER  TREATMENT  FOR  COM- 
MUNITIES IN  DEVELOPING  COUNTRIES, 

North   Carolina   Univ.   at  Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering 

C.  R.  Schulz,  and  D.  A.  Okun. 

John   Wiley   and   Sons,   New   York.    1984.    299p. 

Descriptors:  "Community  development,  *Water 
treatment,  "Developing  countries,  "Surface 
waters,  Water  treatment  facilities,  Potable  water, 
Sand  filters,  Filtration,  Chemical  treatment,  Floc- 
culation. 

The  design  of  water  supply  facilities  for  communi- 
ties in  developing  countries  should  be  based  upon 
the  proper  application  of  current  technology.  The 
social  and  economic  differences  between  the  devel- 
oped and  the  developing  world  explain  why  con- 
ventional approaches  for  designing  water  systems 
in  the  industrialized  countries  are  not  appropriate 
in  developing  countries.  The  prevailing  economies 
in  developing  countries,  however,  are  labor-inten- 
sive. This  implies  that  a  facility  which  can  be  built 
and  operated  with  local  labor  will  likely  be  more 
economical  and  more  easily  operated  than  a  facili- 
ty utilizing  extensive  technology.  The  following 
technologies  are  judged  to  be  of  merit  in  consider- 
ing options  for  surface  water  treatment  in  commu- 
nities in  developing  countries:  (1)  Pretreatment, 
which  refers  to  the  'roughing'  treatment  processes 
such  as  plain  sedimentation,  storage,  and  roughing 
filtration,  which  are  designed  to  remove  the  larger- 
sized  and  settleable  material  before  the  water 
reaches  the  initial  treatment  units;  (2)  Chemicals, 
including  a  coagulant,  generally  alum;  disinfect- 
ants, generally  chlorine  or  hypochlorites;  and, 
when  necessary,  alkalies,  generally  lime,  for  pH 
control;  (3)  Chemical  feeders;  (4)  Hydraulic  rapid 
mixers,  rapid  mix  units  are  located  at  the  beginning 
of  the  plant  and  are  designed  to  generate  intense 
turbulence  in  the  incoming  raw  water;  (5)  Hydrau- 
lic flocculators  -  flocculation  follows  directly  after 
the  rapid  mix  process  and  provides  gentle  and 
continuous  agitation,  during  which  suspended  par- 
ticles in  the  water  coalesce  into  larger  masses  so 
that  they  may  be  removed  from  the  water  in 
subsequent  treatment  processes,  particularly  by 
sedimentation;  (6)  Horizontal-flow  settling  basins  - 
the  sedimentation  process  is  responsible  for  the 
settling  and  removal  of  suspended  material  from 
water;  (7)  Rapid  filters;  (8)  Slow  sand  filters;  and 
(9)  Modular  water  treatment  plants,  which  are 
compact  treatment  units,  preferably  made  of  con- 
crete or  masonry  in  developing  countries,  and  as- 
sembled either  partly  or  entirely  on-site  without 
large  or  complicated  equipment.  (Lantz-PTT) 
W89-05506 


INFRASTRUCTURE  STUDIES:  A  GUIDEBOOK 
FOR  WATER  SUPPLY  SYSTEM  OPERATORS, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

E.  E.  Seay,  and  D.  R.  Jackson. 

Susquehanna  River  Basin  Commission  Publication 

No.    119,   September    1988.   48p,   36  ref,   append. 

Descriptors:  "Handbooks,  "Operating  policies, 
"Water  supply,  "Water  distribution,  "Water  treat- 
ment, Costs,  Policy  making,  Water  management, 
Public  waters,  Susquehanna  River,  Watershed 
management,  Cost  analysis,  Administrative  agen- 
cies, Bibliographies. 

All  infrastructure  requires  periodic  inspection  and 
maintenance.  There  are  about  570  public  water 
supply  systems  within  the  Susquehanna  River 
Basin.  The  vast  majority  of  these  have  fewer  than 
1,000  customer  connections.  State,  regional  and 
Federal  water  resource  management  agencies  are 
very  concerned  whether  these  systems  make  rou- 
tine inspections  and  timely  repairs.  In  order  to 
identify  problems  within  the  systems,  develop  cost- 
effective  programs  for  repairs  or  other  improve- 
ments, and  to  conserve  materials,  manpower  and 


natural  resources,  water  supply  system  operators 
are  urged  to  undertake  infrastructure  studies.  The 
primary  result  of  comprehensive  studies  are  long- 
term  cost  savings  to  the  system.  The  quality  and 
cost  of  an  infrastructure  study  depend  directly  on 
the  quality  and  quantity  of  information  available 
about  the  system.  One  purpose  of  this  publication 
is  to  identify  what  information  is  needed  about 
each  component  of  water  supply  utility  operations 
(source,  transmission,  storage,  treatment,  distribu- 
tion, and  finances)  to  make  the  study  as  accurate 
and  cost-effective  as  possible.  The  guidebook  in- 
cludes a  preliminary,  self-rating  survey  of  water 
systems,  and  descriptions  of  types  of  infrastructure 
studies  commonly  performed  together  with  their 
data  requirements.  It  offers  advice  on  locating 
outside  assistance  and  lists  agencies  concerned 
with  water  supply  systems.  Also  included  are  ex- 
amples of  record  keeping  forms  and  a  list  of  arti- 
cles for  further  reading  about  various  aspects  of 
system  management.  (Lantz-PTT) 
W89-05510 


NEW  PARTICIPATORY  FRAMEWORKS  FOR 
THE  DESIGN  AND  MANAGEMENT  OF  SUS- 
TAINABLE WATER  SUPPLY  AND  SANITA- 
TION PROJECTS, 

United  Nations  Development  Programme,  Wash- 
ington, DC. 
P.  Donnelly-Roark. 

Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Technical  Report  No.  52, 
PROWWESS  Report  No.  50,  November  1987. 
30p,  2  tab,  7  ref,  append.  WASH  Contract  5942-C- 
00-4085-00,  Project  936-5942. 

Descriptors:  "United  Nations,  "Social  aspects, 
"Management  planning,  "Public  participation, 
"Water  supply  development,  "Sanitation,  Drinking 
water,  Waste  disposal,  Water  management,  Water 
treatment,  Wastewater  treatment,  Water  users, 
Project  planning,  Social  change,  Professional  per- 
sonnel. Decision  making,  Engineering  personnel, 
Public  health,  Design  criteria,  Maintenance. 

In  its  approach  to  water  supply  and  sanitation 
projects,  WASH  emphasizes  the  users  and  their 
involvement  and  ownership  of  the  improved  sys- 
tems in  their  communities.  WASH  recognizes 
women  as  the  most  important  users  of  the  systems 
and  the  critical  group  for  behavior  change. 
PROWWESS  seemed  a  natural  project  to  collabo- 
rate with  and  develop  a  product  useful  to  both. 
PROWWESS  is  an  acronym  for  Promotion  of  the 
Role  of  Women  in  Water  and  Environmental  Sani- 
tation Services.  It  is  an  inter-regional  project  of  the 
United  Nations  Development  Programme  in  sup- 
port of  the  United  Nations  International  Drinking 
Water  Supply  and  sanitation  Decade  (1981-1990). 
The  aim  of  PROWWESS  is  to  demonstrate  ways 
of  achieving  women's  effective  involvement  in 
planning,  designing,  implementing,  operating,  and 
maintaining  drinking  water  and  waste  disposal 
schemes  and  in  related  health  improvement  activi- 
ties. This  concept  paper  is  intended  for  engineers, 
project  officers,  and  technicians  managing  water 
and  sanitation  projects  in  the  field.  It  was  devel- 
oped in  response  to  numerous  field  requests  from 
donor  decision-makers  and  field-level  personnel 
who  understand  the  importance  of  participation 
but  do  not  know  how  to  promote  it.  Project  staff 
should  put  aside  one  working  day  to  discuss  this 
paper  and  to  develop  a  work  plan  to  implement 
community  participation  involving  women.  The 
work  plan  should  designate  staff  responsibilities, 
schedules,  and  the  resources  required  for  imple- 
mentation. The  four  primary  tasks  are:  Task  1- 
Project  classification-read  the  concept  paper, 
noting  the  differences  between  the  'initiation'  and 
'reponsibility'  approaches  to  community  participa- 
tion; Task  2-Participation  definition-identify  the 
existing  institutions  in  the  community  and  the 
process  used  by  the  community  to  make  decisions, 
focusing  specifically  on  water  and/or  health;  Task 
3-Community  participation  in  design  and  plan- 
ning; and  Task  4-Change  of  project  direction 
(Lantz-PTT) 
W89-05514 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F— Water  Treatment  and  Quality  Alteration 


FRAMEWORK  AND  GUIDELINES  FOR  CARE 
WATER  SUPPLY  AND  SANITATION 
PROJECTS 

Agency  for 'international  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
R.  B.  Isely,  S.  Faiia,  J.  Ashworth,  R.  Donovan, 
and  J.  Thomson. 

Water  and  Sanitation  for  Health  Project,  Washing- 
ton DC.  WASH  Technical  Report  No.  40,  June 
1986.  163p,  4  fig,  3  tab,  78  ref,  3  append.  AID 
Contract  5942-C-00-4085-00,  Project  936-5942. 

Descriptors:  'Developing  countries,  'Standards, 
♦Water  supply,  'Sanitation,  'Management  plan- 
ning, Monitoring,  Water  management,  Water  treat- 
ment, Wastewater  treatment. 

Guidelines  were  developed  based  on  CARE's  long 
field  experience  in  the  water  supply  and  sanitation 
sector.  The  guidelines  provide  a  clear  summary  of 
CARE  sector  policies  and  their  practical  implica- 
tions for  particular  types  of  projects.  Because  they 
make  standard  information  readily  available  to 
those  who  need  it  and  can  use  it,  they  should 
reduce  project  design  and  control  costs.  By  relying 
on  the  guidelines,  project  designers,  implementers, 
and  evaluators  can  carry  out  their  tasks  more  effec- 
tively. The  guidelines  are  relatively  comprehensive 
in  scope,  and  emphasize  an  approach  which  inte- 
grates social  with  technical  aspects  in  planning, 
implementing,  monitoring,  and  evaluating  sector 
projects  and  outline  appropriate  linkages  between 
project  components  in  different  types  of  water  and 
sanitation  sector  activities.  They  stress  the  impor- 
tance of  proper  sequencing  in  project  activities, 
especially  in  promoting  user  participation  during 
all  project  phases.  The  guidelines  provide  technical 
data  about  existing  water  supply  and  sanitation 
systems  to  enable  field  personnel  and  users  to  make 
reasoned  decisions  on  technical  issues  in  selecting 
options,  and  offer  suggestions  about  the  kinds  of 
follow-on  activities  which  can  result  from  water 
projects.  The  guidelines  are  not  intended  as  a 
manual  on  construction  techniques.  They  highlight 
major  technical  issues  which  may  influence  the 
choice  of  one  system  or  approach  over  others.  But 
other  sources  provide  much  fuller  information  on 
the  practical  details  of  building  those  systems. 
(Lantz-PTT) 
W89-05515 


Agency  for  International  Development,  Washing- 
ton, DC    Water  and  Sanitation  for  Health  Project 
For  primary  bibliographic  entry  see  Field  7A. 
W89-05517 


ton,  DC.  Water  and  Sanitation  for  Health  Project 
For  primary  bibliographic  entry  sec  Field  6A 
W89-05522 


ASSESSMENT  OF  THE  OPERATIONS  AND 
MAINTENANCE  COMPONENT  OF  WATER 
SUPPLY  PROJECTS, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
J.  K.  Jordan,  P.  Buijs,  and  A.  S.  Wyatt. 
Water  and  Sanitation  for  Health  Project,  Washing- 
ton DC.  WASH  Technical  Report  No.  35,  June 
1986.  90p,  20  ref.  AID  Contract  5942-C-00-4085- 
00,  Project  936-5942. 

Descriptors:  'Developing  countries,  'Water  treat- 
ment facilities,  'Maintenance,  'Water  conveyance, 
'Water  management,  Evaluation,  Training,  Water 
supply,  Finances. 

Effective  operations  and  maintenance  (O  and  M) 
of  water  systems  in  less  developed  countries  re- 
quires systematic  planning  as  the  project  is  being 
designed.  This  planning,  however,  is  frequently 
overlooked.  Part  of  the  reason  for  poor  O  and  M  is 
the  lack  of  a  planning  tool  that  may  be  used  by 
water  system  project  designers  to  assess  the  likely 
effectiveness  of  the  operations  and  maintenance 
components.  A  manual  prepared  to  fill  this  need 
contains  information  concerning  the  operations 
and  maintenance  of  water  supply  systems  and  four 
O  and  M  assessment  guides.  The  guides  are  orga- 
nized in  a  question-and-answer  format  that  address- 
es the  critical  elements  involved  in  operating  and 
maintaining  a  water  system.  These  elements  are  as 
follows:  institutional  capability,  system  operations 
and  maintenance,  spare  parts  and  supplies,  logis- 
tics, finance,  records,  and  human  resources  and 
training  (Lantz-PTT) 
W89-055I6 


WATER  SUPPLY  AND  SANITATION  IN  THE 
HEALTH  SECTOR  IN  THE  ASIA  REGION:  IN- 
FORMATION NEEDS  AND  PROGRAM  PRI- 
ORITIES, 


VALUE  OF  WATER  SUPPLY  AND  SANITA- 
TION IN  DEVELOPMENT:  AN  ASSESSMENT 
OF  HEALTH-RELATED  INTERVENTIONS, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
D.  A.  Okun. 

Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Technical  Report  No.  43,  Sep- 
tember 1987.  50p,  12  tab,  43  ref,  append.  AID 
Contract  5942-C-00-4085-00,  Project  936-5942. 

Descriptors:  'Water  supply  development,  'Costs, 
'Public  health,  'Water  management,  'Sanitation, 
Economic  aspects,  Developing  countries,  Water 
treatment,  Wastewater  treatment. 

Water  supply  and  sanitation  have,  for  more  than  a 
century,  been  perceived  as  the  principal  instrument 
for  protecting  communities  against  diarrheal  dis- 
ease.  Today,   however,  oral  rehydration  therapy 
(ORT),  a  new  and  simple  ministration  that  averts 
many  deaths  from  diarrhea  among  children,  is  di- 
verting attention   from   the   importance  of  water 
supply  and  sanitation  (WS  and  S)  in  developing 
nations.  The  strong  attraction  of  ORT  is  its  appar- 
ent low  cost  per  diarrheal  death  averted  in  chil- 
dren when  compared  with  WS  and  S.  In  addition, 
ORT  saves  the  lives  of  young  children  at  a  time 
when  they  are  most  vulnerable  and  preserves  lives 
until  more  lasting  measures  can  be  taken.  WS  and 
S,  however,  provides  many  more  benefits  that  are 
essential  to  sustaining  lives:  prevent  the  cause  of 
diarrhea;  control  many  other  water-  and  sanitation- 
related  diseases;  improve  the  delivery  of  primary 
health    care;    improve    nutritional    status;    service 
health  centers  and  schools;  release  women  from 
the  heavy  and  time-consuming  burden  of  carrying 
water    from    distant    sources;    provide    water   for 
household  gardens  and  animals;  promote  commer- 
cial activity;  support  other  sectors,  such  as  housing 
and   industry;   improve   community   organizations 
that  can  serve  other  purposes;  and,  most  signifi- 
cantly, improve  the  quality  of  life  in  the  communi- 
ty. Comparisons  between  WS  and  S  and  ORT  are 
misleading  because  they  have  different  objectives 
and  provide  different  benefits.  If  infant  mortality 
rates  in  the  poorer  developing  countries,  more  than 
tenfold  higher  than  in  industrialized  countries,  are 
to  be  reduced,  programs  of  WS  and  S  introduced 
with  active  community  participation  and  accompa- 
nied by  hygiene  education  are  absolutely  essential. 
The  costs  are  not  high;  $5  to  $10  per  capita  annual- 
ly will  provide  basic  WS  and  S  services.  (Lantz- 
PTT) 
W89-05518 

WATER     VENDING     AND    DEVELOPMENT: 
LESSONS  FROM  TWO  COUNTRIES, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  6C. 
W89-05519 

HYDROPNEUMATIC  PUMP  SYSTEM  DEVEL- 
OPMENT, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  8C. 
W89-05520 


COMMUNITY  DEVELOPMENT  WORKER 
TRAINING  FOR  THE  SHABA  REFUGEE 
WATER  SUPPLY  PROJECT  IN  ZAIRE, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-05521 

TRAINING  OF  TRAINERS  WOR  ^SHOP  AND 
TRAINING  MATERIALS  DEVELOPMENT 
FOR  THE  WATER  AND  SANITATION  COM- 
PONENT OF  SANRU  II, 

Agency  for  International  Development,  Washing- 


RURAL  WATER  Si  PPM  Mfl>  SANITATION 
PROGRAM  IN  THE  SOLOMON  ISI  UN 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project 
J.  K  Jordan,  and  R.  R  Capul 
Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Field  Report  No  179,  May  1986. 
89p,  3  fig,  9  append.  AID  Contract  5942-C-OO- 
4085-00,  Project  936-5942. 

Descriptors:  'Developing  countries,  'Rural  areas, 
'Water  supply  development.  'Sanitation,  'Solo- 
mon Islands,  Management  planning,  Finances, 
Economic  aspects,  Public  participation,  Public 
health,  Training,  Maintenance,  Water  treatment, 
Wastewater  treatment.. 

At  the  request  of  the  US  Agency  for  International 
Development/Suva  (USAID/Suva)  the  Water  and 
Sanitation  for  Health  (WASH)  Project  sent  a  two- 
person  team  to  Solomon  Islands  (SI)  in  January 
and  February  1986  to  assist  USAID/Suva  by  rec- 
ommending methods  whereby  USAID  could  best 
implement  the  Rural  Water  and  Sanitation  Project 
for  Child   Survival   in   the   Solomon   Islands.   In 
addition,    the    Solomon    Islands   Government    re- 
quested that  the  WASH  team  assess  the  effective- 
ness of  the  Rural  Water  and  Sanitation  (RWSS) 
Project  which  was  started  by  the  Solomon  Islands 
Government   in    1979.   Conclusions   included:   (1) 
The  Solomon  Islands  Government  must  decide  if  it 
wants  to  place  greater  emphasis  on  sanitation   If  so 
it  must  recognize  that  fewer  water  systems  can  be 
constructed;  (2)  The  Environmental  Health  Divi- 
sion should  continue  to  administer  the  RWSS  Pro- 
gram, but  must  implement  a  satisfactory  manage- 
ment information  system;  (3)  Implementing  a  pro- 
gram to  maintain  rural  water  systems  is  essential; 
and  (4)  The  development  and  implementation  of  a 
research  protocol  to  measure  the  health  benefits  of 
improved  water  systems  in  the  Solomon  Islands  is 
not  practical.  Recommendations  include:  (1)  The 
Ministry  of  Health  and  Medical  Services  should 
form  a  committee  to  make  decisions  on  the  direc- 
tion of  the  RWSS  Program  with  respect  to  sanita- 
tion; (2)  Some  of  the  funds  currently  allocated  for 
materials  should  be  used  to  provide  more  reliable 
transport  for  Environmental  Health  Division  per- 
sonnel;   (3)    The    Solomon    Islands    Government 
should  seek  donor  assistance  to  begin  a  program  of 
developing    community    participation    workshops 
for  villages  with  water  systems  and  for  those  that 
will  receive  new  ones;  (4)  USAID  should  provide 
financial  support  and  management  for  the  training 
associated   with   the   development   of  community 
participation  workshops;  and  (5)  USAID  should 
not  provide  major  support  for  materials  to  con- 
struct new  water  systems.   Current  donor  aid  is 
adequate  to  support  this  part  of  the  program.  Until 
simplified  and  practical  methodologies  are  devel- 
oped, USAID  should  not  fund  attempts  to  under- 
take research  programs  to  assess  the  health  benefits 
of  improved  water  supplies  to  the  rural  people  in 
the  Solomon  Islands.  (Lantz-PTT) 
W89-05523 

PREPARATION  OF  A  NATIONAL  RURAL 
WATER  SUPPLY  AND  SANITATION  PLAN  IN 
ZAIRE, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
D.  B.  Warner,  and  P.  A.  Stevens. 
Water  and  Sanitation  for  Health  Project,  Washing- 
ton DC.  WASH  Field  Report  No.  184,  May  1986. 
35p,  3  append.  AID  Contract  5942-C-00-4085-00, 
Project  936-5942. 

Descriptors:  'Developing  countries.  'Rural  areas. 
♦Sanitation,  'Water  supply  development,  'Zaire, 
'Management  planning,  Finances,  Public  participa- 
tion, Public  health,  Water  treatment.  Wastewater 
treatment. 

At  the  request  of  the  Government  of  Zaire  (GOZ), 
two  WASH  consultants  returned  to  Zaire  from  13 
to  24  April   1986  to  assist  a  subcommittee  of  the 
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National  Action  Committee  for  Water  and  Sanita- 
tion (CNAEA)  in  preparing  a  national  rural  water 
and  sanitation  plan.  The  consultants  worked  with 
the  subcommittee  in  reviewing  the  first  draft  of  the 
plan.  The  conclusions  of  the  consultants  were:  (1) 
Although  the  Rural  Plan  was  incomplete  by  the 
end  of  April,  the  overall  progress  made  by  the 
subcommittee  has  been  commendable;  (2)  A  need 
exists  for  a  permanent  planning  unit  to  be  estab- 
lished; (3)  A  need  exists  for  more  rigorous  leader- 
ship by  the  United  Nations  Development  Pro- 
gramme within  the  United  Nations  community;  (4) 
USAID  personnel  are  needed  to  actively  partici- 
pate in  the  work  of  the  CNAEA  subcommittee  in 
order  to  reinforce  the  health  concerns  in  water  and 
sanitation  planning;  (5)  The  SANRU  Project  offers 
a  sound  model  for  integrating  water,  sanitation, 
and  health  education.  Recommendations  include: 
(1)  The  current  CNAEA  subcommittee  should  be 
constituted  as  a  permanent  technical  advisory  unit 
to  the  CNAEA;  (2)  USAID  should  continue  to 
actively  support  and  participate  in  the  planning 
work  of  the  CNAEA  subcommittee;  and  (3) 
USAID  should  encourage  better  coordination 
among  the  donor  community.  (Lantz-PTT) 
W89-05524 


PVO  EFFECTIVENESS  IN  THE  WATER 
SUPPLY  AND  SANITATION  SECTOR, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project 
D.  B.  Warner,  D.  Campbell,  and  C.  R.  Hafner. 
Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Field  Report  No.  183,  April 
1986.  lOp,  4  ref.  AID  Contract  5942-C-00-4085-00 
Project  936-5942. 

Descriptors:  *Developing  countries,  "Volunteers, 
♦Water  supply,  *Water  management,  "Sanitation, 
•Water  resources  development,  Public  participa- 
tion, Water  treatment,  Wastewater  treatment. 

A  congressional  inquiry  was  conducted  into  the 
effectiveness  of  private  voluntary  organizations 
(PVOs)  in  providing  water  and  sanitation  (WSS) 
services  in  developing  countries.  In  August  1985, 
the  House  Appropriations  Committee  (House 
Report  No.  99-252)  requested  a  report  on  which 
PVOs  would  be  affected  by  proposals  that  at  least 
25%  of  their  international  funding  be  obtained 
from  private  sources.  The  committee  also  request- 
ed that  USAID  update  and  expand  an  earlier  study 
on  the  effectiveness  of  PVOs.  The  chapters  of  this 
report  provide:  (1)  The  general  nature  and  extent 
ot  PVO  activity  in  the  sector,  including  key  PVOs 
involved;  (2)  A  summary  of  noteworthy  PVO 
project  examples  in  the  sector,  including  an  assess- 
ment of  PVO  impact  and  effectiveness;  and  (3) 
Conclusions  about  PVO  strengths  and  weaknesses 
Many  PVOs  have  developed  a  long-term  presence 
in  various  countries  and  because  they  are  often 
apolitical,  they  can  sometimes  operate  in  countries 
where  the  U.S.  government  cannot  provide  direct 
assistance.  PVOs  can  mobilize  quickly  when  condi- 
tions require,  use  indigenous  staff  effectively,  have 
low  overhead  and  administrative  costs,  and  have 
direct  impact  on  the  welfare  of  women  and  chil- 
dren by  emphasizing  WSS  in  rural  areas.  Several 
weaknesses  of  PVOs  were  identified,  such  as  a  lack 
ot  sufficient  technical  monitoring  field  operations 
difficult,  and  inattention  to  long-term  maintenance 
needs  of  WSS  systems.  (Lantz-PTT) 
W89-05525 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control— Group  5G 


™LJHATION  OF  THE  WATER  SUPPLY  AND 
SANITATION   COMPONENT   OF   THE    ADB- 

pd«™2?P    RURAL    HEALTH    SERVICES 
PROJECT  IN  PAPUA  NEW  GUINEA, 

Agency  for  International  Development,  Washing- 
ton^ DC.  Water  and  Sanitation  for  Health  Project. 
J.  Haratani,  J.  S.  Baker,  and  J.  K.  Jordan. 
Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Field  Report  No.  182,  June  1986. 
148p  8  tab,  28  photos,  24  ref,  14  append.  AID 
Contract  5942-C-00-4085-00,  Project  936-5942. 

Descriptors.  "Water  management,  "Sanitation, 
rapua  "Water  supply,  "Developing  countries, 
Public  health,  New  Guinea,  Rural  areas,  Evalua- 
tion I  raining,  Public  participation,  Economic  as- 
pects, Water  conveyance,  Water  treatment, 
Wastewater  treatment,  Maintenance 


In  November  1982,  the  Government  of  Papua 
New  Guinea  signed  a  loan  agreement  with  the 
Asian  Development  Bank  to  fund  a  rural  health 
services  project  covering  6  of  the  nation's  19  prov- 
inces. This  project  is  referred  to  as  ADB-1  in  this 
report.  The  greatest  shortcoming  in  project  imple- 
mentation is  the  lack  of  maintenance  of  water 
supply  system.  This  results  in  an  unacceptable  rate 
of  system  failures.  The  problem  of  maintenance  is 
closely  tied  to  the  lack  of  full  community  participa- 
tion, and  to  the  fact  that  the  water  supply  and 
sanitation  activity  has  traditionally  operated  as  a 
separate  program  and  still  remains  organizationally 
outside  the  mainstream  of  the  ADB-1  project  and 
receives  inadequate  attention  and  support.  The  of- 
ficers in  charge  have  not  been  trained  for  the 
program  planning,  budgeting,  managing,  engineer- 
ing, and  accounting  roles  they  are  expected  to 
perform.  Further  difficulties  include:  (1)  the  neces- 
sary financial  systems  are  in  place  but  the  rules 
governing  their  use  are  often  ignored;  (2)  at  the 
present  rate  of  project  implementation  there  will 
be  a  shortfall  in  expenditure  of  the  water  supply 
and  sanitation  budget;  and  (3)  the  decentralization 
of  the  government  created  a  management  vacuum 
which  still  has  not  been  completely  filled  and  is  a 
constraint  to  effective  project  implementation 
(Lantz-PTT) 
W89-05526 


TRAINING  OF  TRAINERS  IN  MALAWI'S 
HEALTH  EDUCATION  AND  SANITATION 
PROMOTION  (HESP)  PROGRAM  (PHASE 
TWO), 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
C.  Liebler. 

Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Field  Report  No.  185,  June  1986. 
75p,  7  append.  AID  Contract  5942-C-00-4085-00 
Project  936-5942. 

Descriptors:  "Developing  countries,  "Training, 
"Education,  "Malawi,  "Sanitation,  "Water  man- 
agement, Public  health,  Public  participation. 

At  the  request  of  the  USAID  Mission  in  Lilongwe 
and  the  Ministry  of  Health  (MOH)  of  the  Govern- 
ment of  Malawi,  the  Water  and  Sanitation  for 
Health  (WASH)  Project  was  authorized  by 
USAID's  Office  of  Health  to  send  a  consultant  to 
Malawi  m  March  1986  to  assist  MOH  trainers  to 
design,  prepare,  conduct,  manage,  and  evaluate 
two  five-day  workshops  in  health  education  meth- 
ods for  health  surveillance  assistants  (HSAs),  the 
field  workers  of  the  MOH.  The  purpose  of  the 
consultancy,  which  was  planned  in  two  phases  (the 
first  occurring  in  January  1986)  was  to  increase  the 
skills  of  newly  selected  MOH  trainers  in  planning 
and  conducting  experiential  job-related  training 
programs  for  district  level  personnel  within  each 
region.  A  secondary  purpose  of  this  Phase  Two 
consultancy  was  to  equip  HSAs  with  skills  in 
health  education  methods  especially  as  related  to 
water  and  sanitation.  Specific  problem-centered 
training  for  the  present,  proved  to  be  more  effec- 
tive than  general  preparation  for  the  future.  Care- 
ful attention  must  be  given  to  maximizing  opportu- 
nities for  success  in  the  design  of  an  action  training 
event,  and  consideration  must  be  given  to  future 
replicability  if  long-range  impact  beyond  the  dura- 
tion of  the  consultancy  is  to  occur.  This  consider- 
ation requires  an  overall  approach  that  pays  atten- 
tion to  the  goals  of  replicability  and  takes  into 
account  the  realities,  constraints,  and  opportunities 
within  the  setting.  (Lantz-PTT) 
W89-05528 


TECHNOLOGICAL  APPROACHES  TO  RE- 
MOVING TOXIC  CONTAMINANTS, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  M.  Clark. 

In:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1987.  p  89-123  25 
tab,  17  ref. 

Descriptors:  "Water  treatment,  "Toxicity,  "Pollut- 
ants, "Drinking  water,  "Water  supply,  "Water 
treatment,  "Aeration,  Municipal  water,  Water 
quality,  Costs,  Flocculation,  Filtration,  Sedimenta- 


tion, Sludge,  Ion  exchange,  Resins,  Cation  ex- 
change, Activated  carbon.  Adsorption,  Contamina- 
tion. 

Alternatives  for  supplying  drinking  water  to  a 
municipality  when  its  normal  supply  is  contaminat- 
ed. The  term  alternative  refers  to  any  alternate 
source  and  includes  both  new  supplies  or  treatment 
of  the  existing  supply.  The  technological  ap- 
proaches described  are  often  used  when  an  existing 
supply  is  found  to  be  contaminated.  Among  the 
various  alternatives  that  might  be  considered  are 
development  of  new  or  existing  water  resources, 
blending  of  a  new  and  contaminated  water  supply 
to  achieve  safe  levels,  treatment  at  the  well  head  or 
each  point  of  consumption,  connection  to  alterna- 
tive existing  municipal  or  private  supplies,  over- 
sized community  storage  facilities  to  compensate 
for  loss  of  existing  system  capacity,  and  alteration 
of  existing  groundwater  flows.  (See  W89-05600) 
(Stoehr-PTT) 
W89-05604 


STUDY  OF  POSSIBLE  ECONOMICAL  WAYS 
OF  REMOVING  RADIUM  FROM  DRINKING 
WATER, 

Iowa  Univ.,  Iowa  City. 

R.  L.  Valentine,  R.  C.  Splinter,  T.  S.  Mulholland, 

J.  M.  Baker,  and  T.  M.  Nogaj. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-158464 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche 

Report    No.    EPA/600/2-08/009,    January    1988. 

88p,  87  fig,  9  tab,  38  ref,  append.  EPA  Contract 

CR-810575-01. 

Descriptors:  "Drinking  water,  "Water  treatment, 
"Economic  aspects,  "Radium  removal,  Iron  oxide, 
Manganese  oxide,  Sand  filtration,  Adsorption,  Hy- 
drogen ion  concentration,  Chemical  precipitation. 

Variables  that  control  the  incidental  removal  of 
radium  that  has  been  observed  to  occur  as  a  conse- 
quence of  treatment  to  remove  iron  by  oxidation  - 
sand  filtration  were  studied.  The  possibility  of  ex- 
ploiting these  factors  to  provide  an  inexpensive 
means  of  removing  radium  using  existing  or  modi- 
fied iron  removal  facilities  was  also  evaluated. 
Radium  sorption  to  hydrous  manganese  oxides  and 
the  potential  of  radium  sorption  to  filter  sand  as  a 
novel  removal  technology  were  also  assessed.  Re- 
sults showed  that  radium  sorption  to  iron  and 
manganese  oxides  and  filter  sand  appears  to  be 
controlled  primarily  by  the  presence  of  calcium 
and  manganese,  which  are  believed  to  compete  for 
sorption  sites.  Significant  sorption  of  radium  to 
iron  oxides  at  typical  iron  concentrations  in  natural 
waters  would  require  an  excessively  high  pH. 
Radium  removals  by  freshly  precipitated  hydrous 
manganese  oxides  were  much  greater  than  remov- 
als by  iron  oxides  only.  This  suggests  that  sorption 
to  manganese  oxides  could  be  exploited  to  remove 
radium  if  iron  did  not  interfere.  Filter  sand  has  a 
potential  capacity  to  sorb  significant  concentra- 
tions of  radium  at  typical  hardness  concentrations 
if  the  capacity  is  maintained  by  periodically  rinsing 
the  sand  with  a  dilute  acid.  (Author's  abstract) 
W89-05763 


WATER  AND  WASTEWATER  TREATMENT 
INVENTORY  AND  THE  PERCEPTION  OF 
WASTEWATER  ENGINEERS  ON  CONSIDER- 
ATIONS AFFECTING  TREATMENT  ALTER- 
NATIVES, 

Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB, 
OH. 

For  primary  bibliographic  entry  see  Field  5D 
W89-05764 


5G.  Water  Quality  Control 


RECOMMENDED  PROCEDURE  FOR  EVALU- 
ATING THE  EFFECTS  OF  SPILLS  OF  HAZ- 
ARDOUS MATERIALS  ON  GROUND  WATER 
QUALITY  IN  KARST  TERRANES, 

National  Park  Service,  Mammoth  Cave,  KY. 
J.  F.  Quinlan. 

IN:  Proceedings  of  the  Environmental  Problems  in 
Karst  Terranes  and  Their  Solutions  Conference. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

National  Water  Well  Association,  Dublin,  OH. 
1986.  p  183-1%,  44  ref. 

Descriptors:  *Water  pollution  prevention, 
•Groundwater  pollution,  *  Hazardous  materials, 
♦Risks,  'Water  pollution  effects,  'Karst,  Streams, 
Alternative  planning. 

To  mitigate  or  prevent  adverse  effects  of  spills  of 
hazardous  materials,  the  following  pre-spill  actions 
should  be  taken  where  risk  probability,  risk  conse- 
quences, and  pre-spill  costs  justify  doing  so:  (1) 
identify  significant  springs  in  karst  areas  sensitive 
to  spill  occurrence;  (2)  acquire,  compile,  and  inter- 
pret regional  potentiometric  data;  (3)  do  reconnais- 
sance dye-tracing;  (4)  delineate  ground  water 
basins;  (5)  compile  maps  which  summarize  data;  (6) 
evaluate  alternative  responses  to  various  hypotheti- 
cal scenarios  of  spills;  (7)  establish  lines  of  commu- 
nication with  local,  state  and  federal  agencies  that 
may  be  involved  with  response  to  a  spill;  (8)  main- 
tain and  update  a  call-out  list  of  analytical  capabili- 
ties and  fees  of  local  state-  or  EPA-certified  labora- 
tories; and  (9)  have  response  materials  on  hand. 
After  a  spill  the  following  actions  should  be  under- 
taken, as  appropriate:  (1)  notify  local,  state  and 
federal  spill-response  agencies;  (2)  call  CHEM- 
TREC  if  a  truck  or  train  is  involved;  (3)  construct 
an  earth  dam  and  prevent  discharge  into  a  sink- 
hole; (4)  temporarily  quarantine  wells  and  springs 
that  might  be  adversely  affected  by  the  spill;  (5) 
run  dye-tests  from  the  spill  site  nd  also  from  a 
nearby  sinking  stream;  (6)  analyze  water  samples 
from  springs  and  cave  streams;  (7)  preserve  chain- 
of-custody  of  water  samples;  (8)  set  plankton  nets 
at  springs  and  cave  streams;  and  (9)  calculate  mass- 
balance  of  spilled  material.  These  actions  supple- 
ment standard  spill-response  procedures.  (See  also 
W89-04586)  (Author's  abstract) 
W89-04595 


DYE  TRACING  STUDIES  OF  THE  FOUNTAIN, 
MINNESOTA  SEWAGE  SYSTEM, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-04598 


USE  OF  FRACTURE  TRACE  ANALYSIS  IN 
KARST  TERRANES  FOR  ENVIRONMENTAL 
REMEDIAL  ACTION  PLANNING:  A  CASE 
STUDY, 

Bionetics  Corp.,  Warrenton,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04599 


GROUND  WATER  PROBLEMS  ASSOCIATED 
WITH  A  MUNICIPAL  LANDFILL  IN  THE 
NASHVILLE  DOME  REGION  OF  ALABAMA, 

Alabama  Univ.   in   Huntsville.   Civil  Engineering 

Program. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04601 


CASE  STUDY:  REMEDIATION  OF  KARST 
COLLAPSES  IN  WATER/WASTEWATER  IM- 
POUNDMENTS, 

Syntex  Agribusiness,  Inc.,  Springfield,  MO. 

G.  J.  Pendergrass. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National    Water   Well   Association,    Dublin,   OH. 

1986.  p  378-386,  3  fig. 

Descriptors:  'Water  pollution  control,  'Missouri, 
•Settling  basins,  'Sinkholes,  'Waste  disposal, 
'Karst  hydrology,  'Subsidence,  'Engineering, 
Civil  engineering,  Electric  powerplants,  Ponds. 

A  simple,  economic  means  of  remediation  of  a  hole 
in  an  ash  disposal  pond  which  was  successful  in 
Southwestern  Missouri  karst,  involved  reconstruc- 
tion of  bedrock  and  reconstruction  of  the  soil.  City 
Utilities'  Southwest  Power  Station  is  sited  on  a 
sinkhole  plain  within  the  ground  watershed  of 
Rader  Spring.  The  plant  uses  a  two-celled  settling 
pond  for  storage  of  hydraulically-transferred 
bottom  ash  Extensive  measures  were  taken  during 
site   exploration   and   construction   to  detect   and 


remediate  potential  karst  collapses  Leakage  was 
reported  in  1981.  A  site  inspection  showed  a  hole, 
approximately  16  inches  in  diameter,  within  the 
ffoor  of  cell  No  1  Slight  subsidence  cracking  was 
observed  to  a  distance  of  three  feet  from  the  hole 
The  failure  had  occurred  as  the  cell  was  being 
refilled,  directly  following  a  cycle  of  ash  removal. 
The  remediation  project  was  completed  using 
plant  personnel  and  equipment.  All  materials  used 
in  the  remediation  were  available  locally.  Time 
required  to  complete  the  work  was  approximately 
two  weeks.  The  pond  was  returned  to  normal 
service,  and  repairs  have  performed  satisfactorily. 
(See  also  W89-04586)  (Hammond-PTT) 
W89-04605 


AQUIFER  PROTECTION  PLANNING  FOR 
CRITICAL  KARST  GROUND  WATER  SUP- 
PLIES; A  COORDINATED  LOCAL  AND  STATE 
APPROACH  FOR  KENTUCKY, 

Kentucky  Natural  Resources  and  Environmental 
Protection  Cabinet,  Frankfurt.  Div.  of  Water. 
G.  M.  Schindel. 

IN:  Proceedings  of  the  Environmental  Problems  in 
Karst  Terranes  and  Their  Solutions  Conference. 
National  Water  Well  Association,  Dublin,  OH. 
1986.  p  425-434,  1  tab,  6  ref. 

Descriptors:  'Water  quality  management,  'Ken- 
ky,  'Aquifers,  'Karst  'Groundwater  pollution, 
unicipal   water,   'Data  acquisition,    'Planning. 

Surface  water,  Environmental  protection,  Ground- 


Descriptors:  'water  quality  management,  is.cn- 
tucky,  'Aquifers,  'Karst  'Groundwater  pollution, 
'Municipal  water,  'Data  acquisition,  'Planning. 
Surface  water,  Environmental  protection,  Ground- 
water recharge,  Regulations,  Public  policy. 

An  aquifer  protection  plan  outlines  a  strategy  to 
protect  critical  karst  groundwater  supplies.  The 
planning  process  must  be  a  coordinated  local  and 
state  effort.  The  aquifer  protection  planning  proc- 
ess is  divided  into  two  major  areas:  physical  data 
collection  and  evaluation  and  cultural  resource 
analysis.  A  physical  data  collection  and  evaluation 
program  includes  the  delineation  of  recharge  areas, 
an  evaluation  of  water  supply  quality  and  quantity, 
detection  of  contaminants  and  location  of  their 
sources,  and  the  determination  of  remedial  meas- 
ures for  contaminant  abatement.  A  cultural  re- 
sources analysis  program  involves  the  survey  of 
existing  and  planned  development,  the  evaluation 
of  existing  regulations  and  management  practices, 
and  a  review  of  possible  strategy  actions.  The 
physical  data  collection  and  cultural  resources 
analysis  programs  will  provide  a  coordinated  and 
comprehensive  groundwater  protection  plan  for 
local  and  state  officials.  (See  also  W89-04586)  (Au- 
thor's abstract) 
W89-04608 


TYPHOID  OUTBRAKE  AT  PARADISE  MILLS 
PUBLIC  HOUSING  COMPLEX, 

Environmental  Protection  Agency,  San  Juan,  PR. 

Caribbean  Office. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04666 


MONITORING  OF  GROUNDWATER  RE- 
SOURCES OR  AN  OUNCE  OF  PREVENTION 
IS  WORTH  A  MILLION  GALLONS  OF  WATER 
RESOURCES, 

Terra-Vac,  Dorado,  PR. 

J.  J.  Malot. 

IN:    Third    Caribbean    Islands    Water    Resources 

Congress.  Proceedings  of  a  Symposium  held  in  St. 

Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 

75-78. 

Descriptors:  'Water  quality  control,  'Groundwat- 
er quality,  'Monitoring,  Water  pollution  preven- 
tion,  Hazardous   wastes,   Groundwater   recharge. 

Small  amounts  of  common  cleaning  solvents,  pesti- 
cides, fertilizers,  gasoline  and  other  petroleum 
products  can  ruin  a  valuable  water  resource. 
Transportation,  storage  of  these  chemicals,  and 
protection  of  water  resources  must  be  a  constant 
concern.  Protection  and  maximum  utilization  of 
water  resources  need  not  be  sacrificed  by  the 
common  occurrence  and  use  of  potentially  hazard- 
ous chemicals.  However,  without  frequent  and  ef- 
fective monitoring  to  provide  early  detection,  the 
cleanup   of  water   resources   due   to   inadvertant 


spills,  leaks  and  misuse  of  hazardous  chemicals  will 
cost  much  more  than  the  cost  of  monitoring  The 
most  effective  method  of  monitoring  is  at  the 
source  Special  attention  to  groundwater  recharge 
areas,  well  fields,  runofl  control  in  watersheds  used 
for  drinking  supplies  and  rapid  spill  response  are 
necessary  to  protect  water  resources.  A  new- 
method  of  monitoring  underground  storage  tanks 
and  industrial  activities  in  various  hydrogeological 
settings  has  been  developed  that  can  also  be  used 
to  recover  contaminants  before  they  reach  the 
water  table.  The  system  uses  a  monitoring/extrac- 
tion well  permanently  installed  near  the  under- 
ground tanks  which  is  fitted  with  a  vacuum  system 
which  extracts  subsurface  vapors  On-site  analysis 
of  vapors  detects  and  quantifies  any  volatile  con- 
taminants caused  by  a  leak  or  a  spill  (See  also 
W89-04665)  (Author's  abstract) 
W89-04678 


PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  THE  HYDROLOGY  OF 
WETLANDS  IN  TEMPERATE  AND  COLD  RE- 
GIONS. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04689 


WETLAND  CONSERVATION  IN  FINLAND, 

Ministry  of  the  Environment,  Helsinki  (Finland) 
For  primary  bibliographic  entry  see  Field  2H. 
W  89-04691 


ECOLOGICAL  FEATURES  OF  AN  ARTIFI- 
CIAL WETLANDS  AREA, 

Vsesoyuznyi  Nauchno-lssledovatel'skii  Inst.  Gi- 
drotekhniki  i  Melioratsii,  Kharkov  (USSR). 
V.  G.  Magmedov,  and  L.  I.  Yakovleva. 
IN:  Proceedings  of  the  International  Symposium 
on  the  Hydrology  of  Wetlands  in  Temperate  and 
Cold  Regions.  Joensuu,  Finland,  6-8  June  1988. 
Vol.  1.  The  Academy  of  Finland,  Helsinki,  Fin- 
land. 1988.  p  72-75,  6  ref. 

Descriptors:  'Water  quality  control,  'Biological 
filters,  'Water  pollution  effects,  'Wetlands,  'Envi- 
ronmental protection,  Biological  properties,  Chem- 
ical properties,  Macrophytes.  Bacteria,  Phyto- 
plankton,  Benthos,  Soil  bacteria,  Algae,  Sulfates, 
Ammonia,  Nitrates,  Nitrogen,  Chlorides,  Hydro- 
gen ion  concentration,  Heavy  metals,  Suspended 
solids,  Marshes,  Species  composition,  Population 
dynamics,  Effluents. 

The  three  main  hydrobiochemical  zones  of  artifi- 
cially-created wetland  ecosystems  are  the  water 
column,  the  contact  zone  (bottom  sediments),  and 
the  filtering  soil  layer.  In  a  four-year  laboratory 
and  field  study  using  hydrogeological,  hydrobiolo- 
gical,  biological,  and  physiocochemical  methods, 
vertically-delineated  and  quantitatively  and  quali- 
tatively characterized  ecological  groupings  were 
found  in  each  zone.  The  dynamics  of  development 
of  macrophytes,  bacterio-  and  phytoplankton,  peri- 
phyton,  bacterio-,  phyto-,  and  zoobenthos,  soil  mi- 
croflora, and  soil  algae  were  investigated.  It  was 
found  that  anthropogenic  loads  lead  to  formation 
of  a  specific  composition  of  the  biogeocenosis  eco- 
logical groupings.  Sulfates,  ammonium  and  nitrate 
nitrogen  concentrations  up  to  1000  mg/L,  chlor- 
ides up  to  1 500  mg/L,  suspended  solids  up  to  300 
mg/L,  fluctuations  in  pH  (of  3-5  units)  and  pres- 
ence in  effluents  of  heavy  metal  ions  did  not  sup- 
press the  wetlands  biocenosis.  The  investigations 
demonstrated  that  wetlands  are  not  only  an  impor- 
tant link  between  surface  and  groundwaters,  but 
also  that  they  can  play  an  essential  role  in  environ- 
mental protection.  (See  also  W89-04689)  (Author's 
abstract) 
W89-04701 

MODIFICATION    OF   WATER    QUALITY    IN 
IVUJIVIK  (NORTHERN  QUEBEC.  CANADA), 

Quebec  Univ.,  Montreal. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-04720 
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ENVIRONMENTAL  ASSESSMENT  OF  PEAT- 
LAND  DEVELOPMENT  OPERATIONS  IN 
NEWFOUNDLAND, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4C 

W89-04727 


ROLE  OF  ACUTE  TOXICITY  BIOASSAYS  IN 
THE  REMEDIAL  ACTION  PROCESS  AT  HAZ- 
ARDOUS WASTE  SITES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5A. 

W89-04747 


SUPERFUND  RECORD  OF  DECISION: 
MINKER  STOUT/ROMAINE  CREEK,  MO. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-173000. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/RO7-87/007,  September 
1987.  16  p,  1  tab. 

Descriptors:  *Water  pollution  sources,  *Water  pol- 
lution treatment,  *Remedial  action,  *Superfund, 
♦Water  quality,  *Stream  degradation,  *Stream  pol- 
lution, Dioxin,  Missouri,  Romaine  Creek,  Chlorin- 
ated hydrocarbons,  Soil  contamination. 

The  Romaine  Creek  portion  of  the  Minker/Stout/ 
Romaine  Creek,  located  in  Jefferson  County,  Mis- 
souri, starts  at  the  Minker  area  and  flows  4.6  mi.  to 
its  confluence  with  Saline  Creek.  Romaine  Creek  is 
located  in  a  rural  residential  area,  and  is  not  used 
for  municipal,  industrial  or  domestic  purposes. 
However,  in  the  late  1960s  and  early  1970s  residues 
contaminated  with  2,3,7,8-tetrachlorodibenzo-p- 
dioxin  (TCDD)  were  mixed  with  waste  oils  and 
sprayed  as  a  dust  suppressant  on  a  nearby  horse 
arena.  These  contaminated  soils  were  later  used  as 
fill  in  a  ravine  on  the  Minker  property,  and  since 
1973,  much  of  this  soil  has  eroded  into  Romaine 
Creek.  In  1982,  contaminated  soils  above  1  ug/kg 
TCDD  were  excavated  from  the  Minker  portion 
of  the  site.  The  selected  interim  remedial  measure 
for  the  Romaine  Creek  portion  of  this  site  includes: 
excavation  and  temporary  onsite  storage  of  soils 
and  sediments  contaminated  with  >  1  ug/kg 
TCDD;  and  backfilling  of  the  excavated  areas  with 
clean  material  suitable  for  the  establishment  of  a 
natural  stream  bed.  The  estimated  present  worth 
cost  for  this  remedial  action  is  $4,488,000,  with  an 
annual  operation  and  maintenance  cost  of  $28,000 
(White-Reimer-PTT) 
W89-04750 


IMPROVED  LABORATORY  DISPERSANT  EF- 
FECTIVENESS TEST, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  7B 
W89-04752 


ability,  and  the  cost  of  using  synthetic  surfactants  is 
very  high.  The  groundwater  from  the  site  was 
successfully  treated  using  a  series  of  chemical  pre- 
treatments  and  a  packed-tower  air  stripper.  (White- 
Reimer-PTT) 
W89-04753 


SURFACTANT-ENHANCED  IN  SITU  SOILS 
WASHING, 

Environmental  Protection  Agency,  Edison,  NJ. 
Hazardous  Waste  Engineering  Research  Lab. 
J.  Nash,  R.  P.  Traver,  and  D.  C.  Downey. 
Available  from  the  National  Technical  Information 
Service,  Springield,  VA  22161,  as  ADA-188066. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  ESL-TR-87-18,  September  1987.  55p, 
15  fig,  10  tab,  4  ref,  2  append. 

Descriptors:  *Cleanup,  "Water  pollution  treat- 
ment, *Soil  contamination,  "Groundwater  pollu- 
tion, *Surfactants,  *Petroleum  products,  Soil 
washing,  Total  organic  carbon,  Packed-tower  air 
stnpper,  Soil  chemistry. 

The  feasibility  of  using  surfactants  to  enhance  the 
washing  of  petroleum  and  solvent  contaminated 
soils  was  examined.  A  pilot-scale  test  of  in  situ  soils 
washing  was  performed  at  an  abandoned  fire  train- 
ing area  using  several  surfactant  solutions.  The 
results  indicate  in  situ  soils  washing  is  not  a  proven 
and  reliable  remediation  technology  because  it  is 
less  effective  than  laboratory  column  methods,  re- 
peated washings  led  to  a  reduction  in  soil  perme- 


ALLOWABLE  RESIDUAL  CONTAMINATION 
LEVELS  OF  RADIONUCLIDES  IN  SOIL 
FROM  PATHWAY  ANALYSIS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04754 


GEOCHEMICAL  AND  STATISTICAL  AP- 
PROACH FOR  ASSESSING  METAL  POLLU- 
TION IN  COASTAL  SEDIMENTS, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  5A 

W89-04761 


ANALYTICAL  TECHNIQUES  AND  RESIDU- 
ALS MANAGEMENT  IN  WATER  POLLUTION 
CONTROL  SPECIALTY  CONFERENCE  APRIL 
19-20,  1988. 

Proceedings.  Water  Pollution  Control  Federation, 
Alexandria,  VA  22314-1994.  WCPF  Specialty 
Conference  Series  261  p. 

Descriptors:  "Conferences,  *Water  pollution  con- 
trol, *Sludge  disposal,  "Wastewater  analysis,  "Pol- 
lutant identification,  Hazardous  materials,  Quality 
control,  Data  processing. 

This  proceedings  covers  two  conferences  that  oc- 
curred April  19-20,  1988,  in  Atlanta,  Georgia:  an 
analytical  techniques  conference  and  a  residuals 
management  conference.  Representatives  of 
wastewater  treatment  authorities,  consulting  engi- 
neers, researchers,  and  federal  representatives  pre- 
sented papers  covering  the  following  topics:  prac- 
tical laboratory  techniques  for  priority  pollutant 
analysis;  hazardous  waste  testing  procedures;  labo- 
ratory quality  control  and  data  handling;  testing 
techniques  in  microbiology  and  biology; 
wastewater  sludge  disposal  and  composting;  land 
application  of  sludges;  sludge  processing;  and  ef- 
fects of  disposed  sludge  on  soils.  (See  W89-04183 
thru  W89-04815)  (Rochester-PTT) 
W89-04782 


MASSACHUSETTS  WATER  RESOURCES  AU- 
THORITY: INTERIM  SLUDGE  MANAGE- 
MENT PROGRAM, 

Massachusetts      Water      Resources      Authority, 
Boston,  MA.  Residuals  Management  Program. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04802 


BIOREMEDIATION  OF  CONTAMINATED 
SOILS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-04810 


EFFECTS  OF  SEWAGE  SLUDGE  ON  LEA- 
CHATES  AND  GAS  FROM  SLUDGE-REFUSE 
LANDFILLS, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-04812 


EPA  ACTIVITIES  RELATED  TO  SOURCES  OF 
GROUND-WATER  CONTAMINATION. 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Ground-Water  Protection. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04851 


GUIDELINES  FOR  DELINEATION  OF  WELL- 
HEAD PROTECTION  AREAS. 

Environmental    Protection    Agency,    Washington, 


Water  Quality  Control — Group  5G 

DC. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 11430. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
June  22,  1987.  188p,  37  fig,  18  tab,  74  ref,  4  append. 

Descriptors:  "Groundwater  protection,  "Water 
pollution  prevention,  Groundwater  management, 
Groundwater  quality,  Geohydrology,  Model  stud- 
ies, Wells,  State  jurisdiction.  Public  policy. 

The  Guidelines,  an  appendix  to  the  'Guidance  for 
Applicants  for  State  Wellhead  Protection  Program 
Assistance  Funds  under  the  Safe  Drinking  Act,' 
are  intended  to  provide  technical  assistance  to 
State  and  local  governments  in  their  efforts  to 
delineate  Wellhead  Protection  Areas.  In  addition 
to  outlining  the  geohydrologic  and  contaminant 
controls  over  Wellhead  Protection  Area  delinea- 
tion, a  variety  of  delineation  criteria  and  method- 
ologies believed  to  be  most  effective  in  mapping 
Wellhead  Protection  Areas.  Specific  attention  is 
given  to  criteria  and  method  selection  are  de- 
scribed. The  appendices  include:  a  summary  of 
current  United  States  and  European  programs,  a 
comparative  analysis  of  delineation  approaches 
using  data  from  four  States  (Massachusetts,  Flori- 
da, Colorado,  and  Connecticut),  a  glossary  of 
terms,  and  an  assessment  of  the  available  comput- 
er-based groundwater  modeling  routines.  (Au- 
thor's abstract) 
W89-04852 


NATIONAL  ACID   PRECIPITATION   ASSESS- 
MENT PROGRAM, 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04862 


POTENTIAL  EMISSIONS  REDUCTIONS 
FROM  CONSERVATION,  LOAD  MANAGE- 
MENT, AND  ALTERNATIVE  POWER, 

M.  Kahal. 

IN:  Acid  Deposition  in  Maryland:  The  Status  of 
Knowledge  in  1987.  Maryland  Power  Plant  Re- 
search Program  Report  No.  AD-88-1,  January 
1988.  p  165-170,  12  ref. 

Descriptors:  "Energy  conservation,  "Alternative 
planning,  "Acid  rain,  "Maryland,  "Air  pollution 
control,  "Water  pollution  prevention,  Sulfur  diox- 
ide, Electric  power  production,  Pollution  load, 
Regional  planning. 

The  contribution  that  conservation,  load  manage- 
ment, and  alternative  power  might  make  toward 
lessening  sulfur  dioxide  emissions  from  Maryland's 
power  plants  remains  speculative  and  difficult  to 
quantify.  Only  limited  information  is  available  at 
the  present  time  on  conservation  potentials  in 
Maryland.  Based  upon  this  information  and  com- 
prehensive studies  from  other  parts  of  the  country, 
it  is  assumed  that  conservation  potential  for  the 
Potomac  Electric  Power  Company  (PEPCO)  and 
Baltimore  Gas  and  Electric  Company  (BG  and  E) 
system  is  five  to  ten  percent  of  actual  1986  electric- 
ity usage.  Both  PEPCO  and  BG  and  E  participate 
as  full  members  in  the  Pennsylvania,  New  Jersey, 
Maryland  Interconnection  (PJM),  a  highly  inte- 
grated, multi-state  power  pool.  Thus  conservation 
or  alternative  power  development  in  Maryland 
may  not  achieve  a  corresponding  displacement  of 
utility  power  generation  and  hence  emissions  re- 
duction in  the  state.  Therefore,  generation  dis- 
placement may  take  place  elsewhere  in  the  region. 
This  fact  re-emphasizes  the  point  that  acid  deposi- 
tion does  not  respect  state  borders  and  can  best  be 
understood  in  a  regional  context.  (See  also  W89- 
04861)  (Lantz-PTT) 
W  89-04869 


MITIGATION, 

A.  Janicki,  and  H.  Greening. 

IN:  Acid  Deposition  in  Maryland:  The  Status  of 
Knowledge  in  1987.  Maryland  Power  Plant  Re- 
search Program  Report  No.  AD-88-1,  January 
1988.  p  171-181,  2  tab,  18  ref. 

Descriptors:  "Rehabilitation,  "Acid  rain  effects, 
"Lake    restoration,    "Water    pollution    treatment, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

♦Water  quality  control,  *  Acidification,  Calcium 
carbonate,  Lime,  Neutralization,  Chesapeake  Bay, 
Ecosystems,  Environmental  effects, 

Mitigation  programs  have  been  in  effect  in  north- 
ern Europe  and  Canada  for  several  years.  These 
programs  are  continuing  and  generally  report  suc- 
cess in  maintaining  suitable  water  quality.  In  the 
United  States,  several  programs  have  been  initiated 
within  the  last  five  years,  primarily  as  research  and 
demonstration  projects.  A  variety  of  techniques 
and  materials  is  presently  being  used  for  lake  and 
stream  neutralization.  A  very  fine  calcium  carbon- 
ate (calcite)  slurry  appears  to  be  one  of  the  most 
effective  liming  materials,  and  is  being  used  in  both 
lake  and  stream  programs.  A  common  problem  has 
been  reported  in  any  of  the  ongoing  mitigation 
programs.  In  lakes,  the  nearshore  or  littoral  zone  is 
often  not  mitigated  by  whole-lake  liming  and  can 
be  adversely  affected  by  snowmelt  or  runoff.  The 
nearshore  zone  is  inhabited  by  acid-sensitive  early 
life  stages  of  fish  and  invertebrates  subject  to  non- 
mitigated  acidic  runoff.  A  similar  problem  can 
occur  in  streams.  Episodic  acidic  events  associated 
with  snowmelt  or  runoff  and  high  flow  conditions 
may  not  be  treated  completely  with  static  stream 
mitigation  techniques.  In  Maryland,  two  ongoing 
stream  projects  are  addressing  the  use  of  stream 
dosers  to  ameliorate  episodic  acid  events.  Mitiga- 
tion technology  is  especially  important  for  tributar- 
ies of  the  Chesapeake  Bay,  where  streams  serve  as 
spawning  grounds  for  commercially  and  recrea- 
tionally  important  anadromous  fish  species  during 
typically  high  stream  flow  periods.  Initial  results 
have  not  been  conclusive,  but  results  from  later 
years  of  these  projects  will  be  used  to  determine 
the  efficacy  of  stream  liming  techniques.  (See  also 
W89-04861)  (Lantz-PTT) 
W89-04870 


FEDERAL  AND  STATE  INITIATIVES, 

D.  Brown,  and  M.  Bowman. 

IN:  Acid  Deposition  in  Maryland.  The  Status  of 
Knowledge  in  1987.  Maryland  Power  Plant  Re- 
search Program  Report  No.  AD-88-1,  January 
1988.  p  183-218,  Stab,  26  ref. 

Descriptors:  *Air  pollution,  "Legislation,  'Federal 
government,  *State  government,  "Regulations, 
*Acid  rain,  Maryland,  Cost,  Economic  aspects, 
Permits,  Waste  disposal.  Air  pollution,  Acidifica- 
tion, Effluent  charges,  Cost  sharing,  Nonstructural 
alternatives. 

Since  1980  Congress  has  considered  many  amend- 
ments to  the  Clean  Air  Act  to  control  and  reduce 
acid  deposition.  These  bills  have  generally  pro- 
posed reducing  sulfur  dioxide  emissions  by  be- 
tween 8  and  12  million  tons  and  nitrogen  oxide 
emissions  by  between  4  and  6  million  tons.  To  date, 
a  bill  has  not  been  enacted  into  law.  Recent  bills 
rely  more  frequently  on  reducing  average  emission 
rates.  Major  attributes  of  proposed  control  legisla- 
tion have  remained  relatively  consistent  through 
time.  The  control  region  is  either  the  31  eastern 
states  of  the  48  contiguous  states.  A  wide  range  of 
control  technologies  and  strategies  are  allowed, 
although  some  bills  have  specified  particular  meth- 
ods such  as  flue  gas  desulfunzation  (scrubbers), 
low  sulfur  coal  combustion,  or  precombustion  coal 
cleaning.  Control  costs  have  either  been  allowed  to 
be  paid  by  the  source  (polluter  pays)  or  through  an 
emissions  tax  or  subsidy  program  (cost  sharing). 
The  manner  in  which  proposed  bills  treat  certain 
aspects  of  control  requirements  could  have  major 
effects  on  the  implementation  of  an  emission  reduc- 
tion program.  A  reduction  in  the  average  emission 
rate  allows  greater  flexibility  to  achieve  emissions 
reductions  in  a  cost-effective  manner  compared 
with  imposition  of  a  specified  tonnage  reduction. 
Interstate  emissions  trading  provisions  would  make 
a  control  program  much  more  difficult  to  imple- 
ment and  monitor  due  to  regulatory  and  legislative 
conflicts  between  states.  An  exception  to  this 
might  be  allowing  interstate  trading  within  a  utility 
system.  Several  issues  discussed  in  last  year's 
report  remain  unchanged.  These  include  power 
pooling,  intra-  and  interstate  regulatory  agency 
ctHirdination,  facility  permitting,  and  solid  wastes 
disposal  (See  also  WK9-0486I)  (Lantz-I'TT) 
W89-0487I 


EFFECTIVENESS  OF  BMPS  FOR  STORM- 
WATER MANAGEMENT  IN  URBANIZED  WA- 
TERSHEDS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering 
C.  Y.  Kuo,  G.  V.  Loganathan,  W   E  Cox,  S.  P. 
Shrcstha,  and  K.  J.  Ying. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PBX8-167309. 
Price  codes:  A06  in  paper  copy,  AC)  in  microfiche. 
VPI-VWRRC-BULL  159,  4.5C,  January  1988. 
121p,  37  fig,  16  tab,  39  ref. 

Descriptors.  'Urban  watersheds,  'Urban  runoff, 
•Water  pollution  control,  'Best  management  prac- 
tice, 'Stormwater,  'Management  planning, 
'Model  studies.  Simulation  analysis.  Water  quality, 
Storm  runoff,  Urban  areas. 

The  Illinois  Urban  Drainage  Area  Simulator  (IL- 
LUDAS)  has  been  modified  for  continuous  simula- 
tion and  a  water  quality  module  has  been  added  to 
it.  The  continuous  simulation  model  updates  the 
Antecedent  Moisture  Condition  (AMC)  based  on 
the  rainfall  information  up  to  120  hours  prior  to  the 
beginning  of  a  storm  and  the  information  on  the 
number  of  dry  days  between  storms  is  utilized  to 
compute  the  pollutant  build-up  which  also  depends 
on  the  street  sweeping  interval.  The  water  quality 
module  utilizes  the  dust  and  dirt  method  of 
STORM  to  compute  pollutant  accumulated  on  the 
watershed  surface.  Pollutant  washoff  is  then  com- 
puted based  on  the  assumption  of  first-order  kinet- 
ics. Features  have  been  added  to  simulate  the  effect 
of  best  management  practice  (BMP)  structures. 
Infiltration  trenches  and  detention  ponds  have 
been  considered  in  this  study.  An  optimization 
scheme  has  been  adopted  to  optimally  size  and 
locate  the  detention  structures  within  the  water- 
shed The  model  has  been  verified  using  the  ob- 
served data  from  the  Upper  Holmes  Run  Water- 
shed in  Northern  Virginia  and  a  hypothetical  wa- 
tershed, basin  Alpha,  originally  described  in  IL- 
LUDAS.  An  institutional  framework  for  urban 
stormwater  management  is  delineated.  The  role  of 
federal,  state,  and  local  agencies  in  urban  storm- 
water management  is  discussed.  (Author's  abstract) 
W89-04873 


PESTICIDE  ASSESSMENT  GUIDELINES  SUB- 
DIVISION N,  CHEMISTRY:  ENVIRONMEN- 
TAL FATE.  SERIES  161-2  AND  161-3,  PHOTOL- 
YSIS STUDIES.  ADDENDUM  4  ON  DATA  RE- 
PORTING, 

Environmental   Protection   Agency,    Washington, 
DC.  Office  of  Pesticide  Programs. 
For  primary  bibliographic  entry  see  Field  5B. 
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PESTICIDE  ASSESSMENT  GUIDELINES  SUB- 
DIVISION N,  CHEMISTRY:  ENVIRONMEN- 
TAL FATE.  SERIES  161-1,  HYDROLYSIS 
STUDIES  ADDENDUM  3  ON  DATA  REPORT- 
ING, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Pesticide  Programs. 
For  primary  bibliographic  entry  see  Field  5B. 
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MUNICIPAL  SLUDGE  MANAGEMENT  PLAN- 
NING AND  POLICY  OPTIONS, 

E     and     A     Environmental     Consultants,     Inc., 

Stoughton,  MA. 

For   primary   bibliographic   entry   see   Field    5D. 
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EFFECTS  OF  DETENTION  ON  WATER  QUAL- 
ITY OF  TWO  STORMWATER  DETENTION 
PONDS  RECEIVING  HIGHWAY  SURFACE 
RUNOFF  IN  JACKSONVILLE,  FLORIDA, 

Geological   Survey,  Tallahassee,   FL.   Water   Re- 
sources Div. 
P.  S.  Hampson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  86-4151. 
1986.  69p,  20  fig,  16  tab,  34  ref,  2  append. 

Descriptors:  'Water  quality,  'Water  pollution  pre- 
vention,  'Highway  effects,  'Detention  reservoirs, 


•Storm  runoff,  'Urban  runoff,  Heavy  metals.  Nu- 
trients. Rainfall.  Seasonal  variation.  Sedimentation, 
Water  quality.  Groundwater,  Sampling,  Ponds 

Water  and  sediment  samples  were  analyzed  for 
major  chemical  constituents,  nutrients,  and  heavy 
metals  following  ten  storm  events  at  two  storm- 
water detention  ponds  that  receive  highway  sur- 
face runoff  in  the  Jacksonville.  Florida,  metropoli- 
tan area.  The  purpose  of  the  sampling  program 
was  to  detect  changes  in  constituent  concentration 
with  time  of  detention  within  the  pond  system. 
Statistical  inference  of  a  relation  with  total  rainfall 
was  found  in  the  initial  concentrations  of  1 1  con- 
stituents and  with  antecedent  dry  period  for  the 
initial  concentrations  of  3  constituents.  Based  on 
graphical  examination  and  factor  analysis,  constitu- 
ent behavior  with  time  could  be  grouped  into  five 
relatively  independent  processes  for  one  of  the 
ponds.  The  processes  were  (1)  interaction  with 
shallow  groundwater  systems,  (2j  solubilization  of 
bottom  materials,  (3)  nutrient  uptake,  (4)  seasonal 
changes  in  precipitation,  and  (5)  sedimentation. 
Most  of  the  observed  water-quality  changes  in  the 
ponds  were  virtually  complete  within  3  days  fol- 
lowing the  storm  event.  (Author's  abstract,) 
W89-04929 


MIDWEST  (U.S.A.)  RESERVOIR  WATER 
QUALITY  MODIFICATION:  II.  OXYGEN-DE- 
MANDING PARAMETERS, 

Iowa   Dept.   of  Natural   Resources,   Des  Moines. 

V.  I.  Okereke,  E.  R.  Baumann,  T.  A.  Austin,  and 

D.  S.  Lutz. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  37, 

No.  3-4  p  325-341,  February  1988.  3  fig,  5  tab,  23 

ref. 

Descriptors:  'Water  quality,  'Water  quality  con- 
trol, 'Reservoirs,  'Low-flow  augmentation,  'Bio- 
logical oxygen  demand,  'Chemical  oxygen 
demand,  States,  Structure,  Water  sampling,  Am- 
monia, Iowa,  Flood-control  storage,  Annual 
runoff,  Nonpoint  pollution  sources. 

The  impact  of  a  flood  control,  low  flow  augmenta- 
tion reservoir  in  the  Midwestern  part  of  the  United 
Stated  on  biological  oxygen  demand,  chemical 
oxygen  demand  and  ammonia  was  evaluated.  Fif- 
teen years  of  weekly  water  quality  data  (9  years 
before  impoundment  and  6  years  after  impound- 
ment) from  four  sampling  stations  upstream  and 
downstream  of  the  reservoir  were  available  for 
analysis.  The  annual  loading  rates  of  these  param- 
eters (kg  per  ha  per  year)  were  found  to  correlate 
well  with  annual  runoff  (cm  per  year).  Besides,  the 
reservoir  was  found  to  have  had  a  significant  and 
beneficial  impact  on  the  downstream  loading  rates 
of  biological  oxygen  demand  and  chemical  oxygen 
demand,  which  were  reduced  by  55%  and  75%, 
respectively.  As  for  ammonia,  the  results  indicate 
that  its  annual  loadings  at  downstream  locations 
were  not  significantly  affected  by  the  reservoir. 
Average  non-point  source  contributions  of  biologi- 
cal oxygen  demand  and  ammonia  loadings  into  the 
system  were  found  to  be  about  80%  and  55%, 
respectively.  (See  W89-04974  and  W89-04976) 
(Author's  abstract) 
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ALKALINITY  DESTRUCTION  BY  SEDJJV1ENT 
ORGANIC  MATTER  DISSOLUTION  DURING 
NEUTRALIZATION  OF  ACIDIFIED  LAKES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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CRITERIA  FOR  EVALUATING  THE  RELI- 
ABILITY OF  LITERATURE  DATA  ON  ENVI- 
RONMENTAL PROCESS  CONSTANTS, 

Environmental  Research  Lab.,  Athens,  GA. 

For  primary  bibliographic  entry  see  Field    10D. 
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OPTIMIZATION   OF  STORM  WATER  STOR- 
AGE-RELEASE STRATEGIES, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
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S.  J.  Nix,  and  J.  P.  Heaney. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  11.  p  1831-1838,  November  1988.  6  fig,  1  tab, 
31  ref. 

Descriptors:  *Storm  water,  *Water  storage, 
*Storm  runoff,  "Urban  runoff,  *Water  quality 
management,  *Water  pollution  control,  Graphical 
analysis,  Numerical  analysis,  Computer  models, 
Model  studies. 

Storage-release  systems,  are  often  used  to  improve 
the  quality  of  urban  storm  water.  Analytical  meth- 
ods to  determine  optimal  storm  water  storage- 
release  strategies  are  difficult  to  apply  because  of 
difficulties  in  providing  accurate  functional  repre- 
sentations of  the  problem  components  and  in  solv- 
ing nonlinear  programming  problems  with  econo- 
mies of  scale.  In  order  to  circumvent  these  obsta- 
cles robust  procedures  for  selecting  an  optimal 
storage-release  strategy  are  presented.  One  method 
takes  a  graphical  approach;  the  other  is  based  on 
an  application  of  microcomputer-based  spreadsheet 
and  spatial  analysis  software.  Both  methods  are 
demonstrated  with  a  hypothetical  scenario.  A  de- 
terministic computer  model  was  used  to  generate 
runoff  from  a  small  watershed  and  simulated  the 
performance  of  a  simple  storage  -  release  system. 
The  information  provided  by  the  model  was  used 
to  construct  the  production  function.  Then,  the 
graphical  and  numerical  techniques  were  used  to 
find  the  optimal  designs  for  various  removal  per- 
centages. The  results  produced  by  the  two  tech- 
niques were  consistent.  (Sand-PTT) 
W89-05053 


BENEFITS  OF  INCREASED  STREAMFLOW: 
THE  CASE  OF  THE  JOHN  DAY  RIVER 
STEELHEAD  FISHERY, 

Oregon  State  Univ.,_Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
For   primary   bibliographic   entry   see   Field   6D. 
W89-05054 


RESPONSE  OF  THE  PHYTOPLANKTON 
COMMUNITY  TO  THERAPY  MEASURES  IN  A 
HIGHLY  EUTROPHIC  URBAN  LAKE 
(SCHLACHTENSEE,  BERLIN), 

I  Chorus,  and  E.  Wessler. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  719-728,  August  1988 
5  fig,  3  tab,  24  ref. 

Descriptors:  "Limnology,  "Model  studies,  "Phyto- 
plankton,  "Seasonal  variation,  *Lake  restoration, 
"Schlachtensee,  "West  Germany,  Berlin,  Storm- 
water,  Primary  production.  Hypertrophy,  Phos- 
phorus removal,  Eutrophic  lakes,  Epilimnion,  Hy- 
drography, Chlorophyll  a,  Biomass,  Primary  pro- 
duction, Stratification. 

Knowledge  of  mechanisms  determining  plankton 
seasonality  and  changes  of  this  periodicity  is  of 
value  for  limnologists  working  on  lakes  under  ther- 
apy. In  1986,  the  Plankton  Ecology  Group  pub- 
lished a  model  attempting  to  explain  and  predict 
seasonal  succession  of  plankton  in  freshwater.  Data 
on  plankton,  primary  production,  and  water  chem- 
istry were  compiled  for  Schlachtensee.  a  lake 
under  therapy  in  Berlin  (West)  Germany,  situated 
at  the  border  of  a  forest.  Formerly  dependent  on 
ground  water,  it  has  been  fed  since  the  turn  of  the 
century  by  nutrient  rich  epilimnetic  water  from 

ake  Wannsee.  Stormwater  runoff  brings  further 
loading.  During  the  past  decades,  Schlachtensee 
has  become  hypertrophic.  Therapy  has  been  ap- 
plied since  autumn  of  1981.  It  consists  of  the  pre- 
cipitation of  phosphorus  with  FeC13  or  occasional- 
ly A1S04  and  filtration  of  the  precipitate  in  a 
phosphorus  elimination  plant  at  the  lake's  main 
inflow  The  treated  water  is  flushed  into  the  epi- 
hmnion  of  the  southern  part  of  the  lake.  This  has 
led  to  a  reduction  of  the  external  phosphorus  load. 

The  internal  nutrient  load  is  reduced  by  removal  of 
phosphorus  rich  hypolimnetic  water  during  late 
summer  before  autumnal  overturn.  Both  treatments 
have  led  to  a  decrease  of  total  phosphorus  during 
spring  overturn.  Water  input  into  Schlachtensee 
was  similar  in  the  years  before  and  during  therapy 
with  the  shortest  renewal  time  of  the  epilimnion 


during  summer  stratification.  Phytoplankton  densi- 
ties showed  no  response  to  the  reduction  of  total 
phosphorus  concentrations  during  the  first  three 
years  of  restoration,  but  a  rather  sudden  switch  to 
consistently  lower  biomass  densities  in  1985  and 
1986.  (Davis-PTT) 
W89-05165 


LONG-TERM  DYNAMICS  OF  PLANKTON 
COMMUNITIES  IN  LAGO  MAGGIORE  (N. 
ITALY), 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (Italy). 

R.  de  Bernardi,  G.  Giussani,  M.  Manca,  and  D. 

Ruggiu. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  729-733,  August  1988 

5  fig,  8  ref. 

Descriptors:  "Plankton,  "Lake  restoration,  "Water 
pollution  effects,  "Eutrophic  lakes,  "Biomass,  Lake 
Maggiore,  Italy,  Subalpine  lakes,  Phosphorus,  De- 
tergents, Primary  production,  Chlorophyll  a,  Zoo- 
plankton,  Fish. 

Lake  Maggiore,  the  second  largest  Italian  subal- 
pine lake  has,  since  the  end  of  the  50's,  undergone 
rapid  changes  in  trophic  state.  The  lake  has  passed 
from  oligotrophy  to  meso-eutrophy  due  to  a  large 
increase  in  phosphorus  loading.  The  change  in  the 
trophic  state  was  paralleled  by  marked  changes  in 
the  biotic  structure  and  productivity.  Reactive 
phosphorus  concentration  in  the  lake  varied  from 
about  10  micrograms/L  in  the  early  60's  up  to 
about  35  micrograms/L  in  the  middle  of  the  70's, 
followed  by  a  decline  down  to  18  micrograms/L, 
essentially  due  to  treatment  plant  implementation 
and  phosphorus  reduction  in  detergents.  Primary 
production  showed  a  three-fold  increase  in  the 
60's.  Some  aspects  of  the  long-term  evolution  of 
plankton  communities  in  Lake  Maggiore  as  related 
to  the  observed  environmental  changes  are  consid- 
ered. In  1955  the  community  was  characterized  by 
low  biomass  and  high  diversity;  moreover,  the 
species  composition  has  changed  with  time.  There 
are  progressive  and  noticeable  changes  in  zoo- 
plankton  from  the  beginning  of  the  century  to 
1985.  Lake  Maggiore  is  often  considered  to  be  a 
food  limited  system.  Yet,  the  very  successful  intro- 
duction in  1950  of  a  new  planktophagous  fish,  with 
the  subsequent  disappearance  of  shad  and  the  de- 
cline of  the  formerly  present  whitefish,  affected  the 
previous  relationships  between  zooplankton  com- 
munity structure  and  population  dynamics.  The 
recent  changes  in  plankton  structure  and  biomass 
seem  to  indicate  the  existence  in  Lake  Maggiore  of 
a  resilience  in  the  biotic  response  to  phosphorus 
reduction.  (Davis-PTT) 
W89-05166 


LAKES.  9.  MODELS:  MODELING  WATER 
QUALITY  IN  RESERVOIR  TAILWATERS, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

M.  J.  Zimmerman. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  772-777,  August  1988. 

3  fig,  2  tab,  2  ref. 

Descriptors:  "Dam  effects,  "Hydrologic  models, 
"Reservoirs,  "Water  quality,  "Tailwaters,  Rivers, 
Hydropower,  Navigation,  Flood  control.  Recrea- 
tion, Simulation  studies,  Chattahoochee  River, 
Water  temperature,  Hydrographs,  Regulated 
rivers. 

Flows  of  most  major  river  systems  of  the  world 
have  been  modified  to  meet  development  needs. 
Multi-purpose  projects  commonly  serve  a  wide 
variety  of  societal  requirements,  including  flood 
control,  navigation,  hydropower  generation,  water 
supply,  fish  and  wildlife,  and  general  recreation. 
Modeling  studies  quantitatively  estimate  potential 
impacts  of  new  projects  or  operational  modifica- 
tions of  existing  ones  prior  to  their  implementation. 
Simulating  water  quality  in  the  tailwater  environ- 
ment requires  interaction  among  many  distinct  sub- 
ject areas  including:  limnological  data,  hydrologi- 
cal  data,  and  biogeochemical  data.  Primary  con- 
cerns in  water  quality  modeling  center  on  tempera- 


Water  Quality  Control — Group  5G 

ture  and  dissolved  oxygen  concentrations.  Seasonal 
differences  in  various  water  quality  parameters 
must  be  taken  into  consideration  when  developing 
data  for  simulations.  Release  rates,  which  may 
change  several  times  per  day  in  response  to  hydro- 
power  generation  needs,  will  also  affect  down- 
stream water  quality.  Extensive  databases  have 
been  generated  from  periodic  monitoring  pro- 
grams, but  they  may  be  inadequate  to  provide  the 
fine  detail  required  of  a  particular  study.  For  long 
reaches  of  large  rivers,  frequent  data  collection 
would  not  only  be  impractical  but  unnecessary  as 
the  degree  of  resolution  obtainable  cannot  be  the 
same  as  in  smaller  systems  where  precise  standards 
must  be  met  at  specific  locations.  For  such  cases, 
average  values  or  ranges  of  values  may  suffice. 
Water  quality  modeling  of  tailwaters,  regulated 
rivers  and  streams  has  its  greatest  value  in  deter- 
mining relative  impacts  of  various  operational  al- 
ternatives. A  modeling  study  that  examined  the 
effect  of  the  addition  of  a  reregulation  dam  on 
water  quality  along  an  80  km  reach  of  the  Chatta- 
hoochee River  near  Atlanta  is  presented  as  a  case 
study.  (Davis-PTT) 
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REGRESSION  EQUATIONS  FOR  LAKE  MAN- 
AGEMENT: HOW  FAR  DO  THEY  GO, 

Senter  for  Industriforskning,  Oslo  (Norway). 
K.  L.  Seip,  and  H.  Ibrekk. 

Internationale  Vereinigung  fuer  Theoretische  und 
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IVTLAP,  Vol.  23,  No.  2,  p  778-785,  August  1988, 
3  fig,  1  tab,  29  ref. 

Descriptors:  "Water  quality  management,  "Lake 
restoration,  "Limnology,  "Model  studies,  "Plan- 
ning, Norway,  Ecological  models.  Lake  manage- 
ment, Secchi  disks.  Algae,  Recreation,  Purification 
costs,  Phosphorus  removal,  Fish  management,  Hy- 
droelectric plants,  Dams. 

Water  resource  management  requires  conceptual 
or  numerical  ecological  models  relating  water 
quality  parameters  to  alternative  management  op- 
tions or  scenarios.  In  Norway,  there  are  about 
440,000  lakes  covering  an  area  of  17,000  sq  km.  To 
assist  in  management  of  these  lakes,  a  data  system 
is  being  developed  for  calculating  ecological  and 
socio-economic  consequences  of  lake  eutrophica- 
tion.  The  system  is  based  upon  regression  equa- 
tions for  calculating  ecological  consequences  and 
expert  system  techniques  for  choosing  the  correct 
equations  and  assessing  the  results.  This  approach 
was  applied  to  Norwegian  lakes  and  the  results 
were  compared  to  observations.  The  most  impor- 
tant lake  management  options  in  Norway  are  phos- 
phorus abatement  measures,  water  through-flow 
regulation  (via  hydroelectric  power  dams)  and  fish 
management.  The  ecological  response  parameters 
were  Secchi  disk  depth,  percentage  blue-green 
algae,  fish  biomass  and  macrophyte  cover.  As 
socio-economic  indicators,  recreation,  drinking 
water  purification  costs  and  fish  utility  were 
chosen.  Regression  equations  are  given  for  algal 
biomass  vs.  total  phosphorus;  aquatic  macrophytes 
vs.  lake  area;  fish  vs.  phytoplankton  biomass;  fish 
utility  vs.  fish  yield  and  species  composition; 
Secchi  disk  depth  vs.  algal  biomass;  recreational 
value  as  a  function  of  Secchi  disk  depth  and  blue- 
green  algae;  drinking  water  treatment  cost  vs.  phy- 
toplankton biomass  and  blue-green  algae.  Avail- 
able regression  equations  relating  nine  lake  re- 
sponse parameters  to  selected  management  varia- 
bles tended  to  give  higher  estimates  than  actually 
observed  for  low  values  of  the  variables  and  lower 
estimates  for  eutrophic  waters.  (Davis-PTT) 
W89-05171 


APPLICATION       OF       THE       ECOLOGICAL 
MODEL  FINNECO  TO  LAKE  GJERSJOEN, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
T.  Tjomsland,  and  B.  A.  Faafeng. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  786-789,  August  1988, 
2  fig,  6  ref. 

Descriptors:   "Lake  restoration,   "Norway,   "Lim- 
nology, "Water  quality  management,  "Model  stud- 
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Group  5G — Water  Quality  Control 

ies,  FINNECO,  Eutrophic  lakes.  Lake  Gjersjoen, 
Oxygen  content,  Nitrogen,  Phosphorus,  Phyto- 
plankton, Limiting  nutrients. 

A  reasonable  management  plan  for  etitrophied 
lakes  necessitates  a  quantitative  understanding  of 
the  dominating  ecological  processes.  A  numerical 
model  FINNECO  was  developed  by  the  National 
Board  of  Waters  in  Finland.  The  amount  of  phyto- 
plankton  is  a  function  of  the  temperature  depend- 
ent processes  of  growth,  respiration,  mortality  and 
sedimentation,  and  grazing  by  zooplankton.  The 
model  was  tested  against  observations  from  Lake 
Gjersjoen  in  SE  Norway  during  the  ice  free  sea- 
sons in  1971,  1980,  and  1983.  The  model  shows  the 
increase  in  the  oxygen  content  near  the  surface  and 
reduced  values  at  the  thermocline.  The  simulated 
oxygen  values  increased  slightly  downwards  from 
the  thermocline.  This  agreed  with  observations  in 
1983.  The  model  did  not  successfully  simulate  the 
oxygen  deficit  in  the  bottom  layer  for  1971.  The 
simulated  nitrogen  and  phosphorus  contents  coin- 
cided relatively  well  with  the  observed  values.  The 
most  common  phytoplankton  groups  were  blue- 
green  algae  and  diatoms.  The  model  simulated  the 
main  changes  in  abundance  of  the  most  important 
phytoplankton  groups.  Phosphorus  was  the  limit- 
ing nutrient.  The  spring  bloom  was  simulated  a 
little  too  early  but  at  almost  the  correct  magnitude 
in  spite  of  considerable  differences  in  available 
phosphorus  and  input  values  of  the  phytoplankton 
at  the  start  of  the  simulated  period.  The  model  did 
not  adequately  simulate  the  decrease  of  blue-green 
algae  biomass  in  the  middle  of  the  summer.  Th>; 
model  has  been  used  rather  successfully  as  a  tool  to 
help  manage  Lake  Gjersjoen.  There  is  a  need  for 
better  handling  of  anaerobic  conditions  and  the 
effects  of  wind.  (Davis-PTT) 
W89-05172 


PHYTOPLANKTON  MODELLING  BY  MEANS 
OF  OPTIMIZATION:  A  10-YEAR  EXPERI- 
ENCE WITH  BLOOM  II, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
F.  J.  Los,  and  J.  J.  Brinkman. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  790-795,  August  1988, 
4  fig,  6  ref. 

Descriptors:  *Water  quality  management,  *Lim- 
nology,  *Model  studies,  *Eutrophic  lakes,  The 
Netherlands,  Chlorophyll  a,  Rhine  River,  Phyto- 
plankton, BLOOM  II,  Algae.  Biomass. 

The  Netherlands  have  suffered  heavily  from  eu- 
trophication  problems  at  least  since  the  beginning 
of  the  twentieth  century  because  about  two  thirds 
of  the  annual  freshwater  supply  is  provided  by  the 
Rhine  River  and  sediments  contribute  considerably 
to  the  annual  nutrients  loadings  of  most  Dutch 
lakes.  The  first  models  used  to  support  the  deci- 
sion-making process  for  reacting  to  this  eutroph- 
ication  process  were  the  OECD  models.  The  com- 
puted chlorophyll  levels  however,  were  far  below 
the  observations.  The  next  step  was  to  copy  deter- 
ministic eutrophication  models,  most  of  which 
were  originally  developed  in  the  United  States  for 
the  Great  Lakes.  Application  of  these  models  was 
not  successful  either;  again,  th6  computed  chloro- 
phyll levels  were  too  low.  A  different  modelling 
approach  was  started  approximately  ten  years  ago. 
A  salt  water  model  was  revised  and  a  model  called 
BLOOM  II  was  developed.  This  model  uses  an 
optimization  technique  called  linear  programming 
to  compute  the  maximum  total  biomass  concentra- 
tion of  several  phytoplankton  species  at  equilibri- 
um in  a  certain  time  period  consistent  with  the 
environmental  conditions.  To  extend  the  scope  of 
BLOOM  II,  it  was  coupled  with  the  chemical 
model  CHARON  and  to  the  general  water  quality 
model  DELWAQ.  After  its  initial  calibration 
BLOOM  II  was  applied  to  about  30  different  lakes 
for  between  one  and  nine  consecutive  years.  The 
model  is  first  validated  with  measured  nutrient 
data,  and  then  phytoplankton  and  nutrients  are 
validated  using  the  integrated  BLOOM  II- 
(  HARON  model  The  computed  and  measured 
chlorophyll  levels  agree  very  well  for  the  two 
lakes  that  were  studied  (lake  Veluwe  and  Lake 
Wolderwijd)  The  model  predicts  dominance  of 
the    blue-green    alga    Osciliatoria    agardhii    in    all 


cases,  which  agrees  with  the  observation    HI  ' i<  >'  1 
II  is  still  being  updated  and  extended   (Davis-H  IT  ) 

W89-05173 


LAKE  OF  VIRELLES  (PROV.  HAINAUT,  BEL- 
GIUM): MANAGEMENT  OF  A  LAKE  FOR 
NATURE  CONSERVATION  AND  RECREA- 
TION, 

Vrije  Univ.,  Brussels  (Belgium).  Lab    voor  Alge- 

mene  Plantkunde  en  Natuurbeheer. 

For   primary   bibliographic   entry   see    Field    6G. 

W89-05194 


NEW  JERSEY'S  COASTAL  WATER  QUALITY 
MANAGEMENT  PROJECT  -  METHODOLO- 
GIES FOR  THE  PROTECTION  OF  ESTUA- 
RINE  WATER  QUALITY  AND  SHELLFISH 
RESOURCES, 

New  Jersey  Dept.  of  Environmental   Protection, 
Trenton.  Div.  of  Water  Resources. 
K  Robinson,  and  G.  Horzepa. 
Journal  of  Shellfish  Research  JSHRDA,  Vol.  7, 
No.   2,   p   253-259,  October    1988.   2  tab,    10  ref. 

Descriptors:  *Management  planning,  *Coastal 
zone  management,  *Nonpoint  pollution  sources, 
♦Water  quality  control,  *Water  pollution  control, 
♦Water  quality  management,  *Estuaries,  *New 
Jersey,  *Shellfish,  Regional  planning,  Management 
planning,  Coastal  waters. 

Degradation  of  estuarine  water  quality  is  the  result 
of  increased  residential  and  commercial  develop- 
ment throughout  New  Jersey's  coastal  region. 
Nonpoint  sources  and  stormwater  runoff  are  the 
primary  pollutant  sources  from  this  development, 
as  point  sources  have  generally  been  eliminated. 
This  has  resulted  in  the  restriction  of  important 
water  uses,  such  as  shellfish  harvesting  and  pri- 
mary contact  recreation,  in  waterways  that  were 
formally  of  great  value.  New  Jersey's  Department 
of  Environmental  Protection  realized  that  existing 
water  quality  management  programs  were  not  ade- 
quate from  the  standpoint  of  controlling  runoff  and 
other  nonpoint  sources.  The  Department  has  de- 
veloped a  water  quality  and  shellfish  resource  as- 
sessment methodology  that  defines  past  and  cur- 
rent conditions  of  specific  estuarine  waterways. 
The  results  are  used  to  determine  the  degree  and 
type  of  water  quality  management  actions  neces- 
sary for  protection  of  water  quality  and  designated 
uses.  Management  programs  are  coordinated 
through  State,  county  and  municipal  planning  ac- 
tivities. The  assessment  methodology  can  be  ap- 
plied to  a  variety  of  water  uses  and  waterbody 
types.  (Author's  abstract) 
W89-05240 


TIDAL  SALT  MARSH  RESTORATION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

S.  W.  Broome,  E.  D.  Seneca,  and  W  W. 

Woodhouse. 

Aquatic  Botany  AQBODS,  Vol.  32,  No.  1-2,  p  1- 

22,  October  1988.  7  fig,  1  tab,  23  ref. 

Descriptors:  *Wetland  restoration,  Tidal  marshes, 
*Salt  marshes,  *Marsh  management,  'Revegeta- 
tion,  Coastal  marshes,  Vegetation  establishment, 
Angiosperms,  Ecosystems,  Reviews,  Marsh  plants. 

Coastal  salt  marshes  occur  in  the  intertidal  zone  of 
moderate  to  low  energy  shorelines  along  estuaries, 
bays,  and  tidal  rivers.  They  have  ecological  value 
in  primary  production,  nutrient  cycling,  as  habitat 
for  fish,  birds,  and  other  wildlife  and  in  stabilizing 
shorelines.  Disturbance  by  development  activities 
has  resulted  in  the  destruction  or  degradation  of 
many  marshes.  Awareness  of  this  loss  by  scientists 
and  the  public  has  led  to  an  interest  in  restoration 
or  creation  of  marshes  to  enhance  estuarine  ecosys- 
tems. Recovery  of  marshes  after  human  perturba- 
tion such  as  dredging,  discharges  of  wastes  and 
spillage  of  petroleum  products  or  other  toxic 
chemicals  is  often  slow  under  natural  conditions 
and  can  be  accelerated  by  replanting  vegetation. 
The  basic  techniques  and  procedures  have  been 
worked  out  for  the  propagation  of  several  marsh 
angiosperms.  Factors  which  affect  successful  reve- 
getation  include  elevation  of  the  site  in  relation  to 


tidal  regime,  slop'-,  exposure  to  wave  action.  vjiI 
chemical  and  physical  characteristics,  nutrient 
supply,  salinity  and  availability  of  viable  propa- 
gulcs  of  the  appropriate  plant  species  Marsh  resto- 
ration technology  has  been  applied  at  a  variet)  of 
locations  to  vegetate  intertidal  dredged  material 
disposal  sites  stabilize  shorelines,  mitigate  damage 
to  natural  marshes  and  to  revegetate  one  marsh 
destroyed  by  an  oil  spill  Contractual  services  for 
marsh  establishment  are  now  available  in  some 
regions.  Further  research  is  needed  to  determine 
the  success  of  marsh  restoration  and  creation  in 
terms  of  ecological  function,  including  the  faunal 
component.  (Author's  abstract) 
W89-05255 


PHOSPHORUS  LOSSES  FROM  CROPLAND 
AS  AFFECTED  BY  TILLAGE  SYSTEM  AM) 
FERTILIZER  APPLICATION  METHOD, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept  of  Agricultural  Engineering. 
S.  Mostaghimi,  J.  M.  Flagg,  T.  A.  Dillaha.  and  V. 
O.  Shanholtz. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
4,  p  735-742,  August   1988.  4  fig,  6  tab,   17  ref. 

Descriptors:  *Water  pollution  sources,  "Water  pol- 
lution prevention  'Nonpoint  pollution  sources, 
•Phosphorus,  'Agricultural  hydrology,  'Rainfall 
impact,  'Cultivated  lands,  Soil  chemistry,  Simula- 
tion, Fertilizers,  Comparison  studies,  Injection, 
Agricultural  engineering. 

A  rainfall  simulator  was  used  to  study  the  effec- 
tiveness of  no-till  and  fertilizer  application  method 
on  reducing  phosphorus  (P)  losses  from  agricultur- 
al lands.  Simulated  rainfall  was  applied  to  12  exper- 
imental field  plots,  each  0.01  ha  in  size.  The  plots 
were  divided  into  no-till  and  conventional  tillage 
systems.  Two  fertilizer  application  methods,  sub- 
surface injection  and  surface  application,  were  in- 
vestigated for  the  two  tillage  systems.  Phosphorus 
fertilizer  was  applied  at  a  rate  of  46  kg/ha,  24  to  48 
hours  before  the  start  of  rain  simulation.  Water 
samples  were  collected  from  the  base  of  each  plot 
and  analyzed  for  sediment  and  P  content.  No-till 
was  found  to  be  very  effective  in  reducing  runoff 
and  sediment  losses.  No-till  reduced  sediment  loss 
and  total  runoff  volume  by  92  and  67%,  respec- 
tively. Subsurface  injection  of  fertilizer,  as  com- 
pared to  surface  application,  reduced  P04  losses 
by  39%  for  no-till  and  by  35%  for  conventional 
tillage.  The  effect  of  the  tillage  system  on  P04 
losses  was  not  significant.  Reductions  in  total  P  (P 
sub  T)  losses  due  to  no-till  compared  to  the  con- 
ventional tillage  system  were  89  and  91%  for  sur- 
face application  and  subsurface  injection  methods, 
respectively.  Averaged  across  all  fertilizer  treat- 
ments, an  equivalent  of  0.9  and  8.9%  of  the  P 
applied  to  the  plots  were  lost  from  the  no-till  and 
conventional  tillage  plots,  respectively.  (Author's 
abstract) 
W89-05263 


CALCIUM  EFFECTS  ON  CADMIUM  UPTAKE, 
REDISTRIBUTION,  AND  ELIMINATION  IN 
MINNOWS,  PHOXINUS  PHOXINUS,  ACCLI- 
MATED TO  DIFFERENT  CALCIUM  CONCEN- 
TRATIONS, 

Uppsala  Univ.  (Sweden).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05313 


OVERVIEW  OF  ENVIRONMENTAL  SANITA- 
TION IN  RURAL  NIGERIA, 

Nigerian  Inst,  of  Social  and  Economic  Research, 

Ibadan. 

F.  Olokesusi. 

Environmental  Education  and  Information,  Vol.  7, 

No.    2,   p   62-76.   April-June    1988.    8   tab,    8   ref. 

Descriptors:  'Regional  development,  'Rural  areas, 
'Water  quality,  'Nigeria,  'Water  management. 
'Water  quality  control,  'Social  aspects.  'Sanita- 
tion, Water  supply.  Water  supply  development. 
Community  development. 

A  review  of  the  water  aspects  of  rural  environ- 
mental sanitation  includes  both  sanitary  conditions 


192 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


and  causal  factors.  The  socio-economic  impacts  of 
these  conditions  on  rural  development  within  the 
context  of  national  development  are  outlined,  and 
available  water  technologies,  levels  of  service  and 
standards  that  have  promoted  effective  sanitary 
conditions  in  the  rural  communities  in  Nigeria  are 
identified  and  assessed.  The  most  significant  factors 
responsible  for  poor  access  to  water  and  sanitary 
facilities,  as  well  as  the  socio-economic  impacts  of 
deprivation,  are  poverty,  political  deprivation,  lack 
of  physical  planning  and  cultural  practices.  It  is 
concluded  that  good  health  is  possible  in  the  sim- 
plest homes,  when  families  know  about  basic 
health  needs  and  how  to  protect  themselves  against 
other  causes  of  disease.  Amenities  in  rural  homes 
and  communities  can  be  improved  a  little  at  cost, 
while  small  changes  in  behavior  can  bring  greater 
benefits.  For  example,  hand-washing  after  defeca- 
tion and  before  handling  food  and  feeding  children 
has  a  marked  effect  on  the  incidence  of  diarrhea. 
The  success  of  these  recommendations  however, 
lies  in  the  right  political  atmosphere,  purposeful 
rural  health  education  and  training  of  local  health 
staff,  and  a  proper  economic  framework.  (Fried- 
mann-PTT) 
W89-05337 


ANTIFOULING  PAINTS:  USE  ON  BOATS  IN 
SAN  DIEGO  BAY  AND  A  WAY  TO  MINIMIZE 
ADVERSE  IMPACTS, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 

Center  for  Coastal  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05341 


EVALUATION  OF  ALTERNATIVE  OIL  SPILL 
CLEANUP  TECHNIQUES  IN  A  SPARTINA  AL- 
TERNIFLORA  SALT  MARSH, 

Texas  A  and  M  Univ.  at  Galveston.  Dept.  of 
Marine  Biology. 

R.  W.  Kiesling,  S.  K.~Alexander,  and  J.  W.  Webb. 
Environmental  Pollution  ENPOEK,  Vol  55  No 
3,  p  221-238,  1988.  1  fig,  4  tab,  43  ref. 

Descriptors:  *Oil  spills,  'Spartina,  *Salt  marshes, 
'Cleanup,  Marshes,  Simulation,  Oil,  Water  pollu- 
tion, Flushing. 

Three  oil  spill  situations  which  cause  long-term 
impact  were  simulated  in  1-sq  m  salt  marsh  plots  to 
evaluate  the  effectiveness  of  alternative  cleanup 
techniques  at  removing  oil  and  reducing  damage  to 
Spartina  alterniflora.  Cleanup  techniques,  imple- 
mented 18-24  hrs  after  oiling,  were  not  effective  at 
removing  oil  after  sediment  penetration.  When  oil 
remained  on  the  sediment  surface,  flushing  tech- 
niques were  most  effective  at  removal,  reducing 
levels  of  added  oil  by  73  to  83%.  The  addition  of 
dispersant  to  the  flushing  stream  only  slightly  en- 
hanced oil  removal.  Clipping  of  vegetation  fol- 
lowed by  sorbent  pad  application  to  sediment  was 
moderately  effective,  reducing  added  oil  by  36  to 
44%.  In  contrast  to  flushing  and  clipping,  burning 
increased  the  amount  of  oil  in  sediment  by  27  to 
'2%.  Although  flushing  and  clipping  were  effec- 
tive at  oil  removal,  neither  technique  reduced  ini- 
tial damage  to  plants  or  enhanced  long-term  recov- 
ery. While  flushed  plots  sustained  no  additional 
plant  damage  due  to  cleanup,  clipped  and  burned 
plots  sustained  additional  initial  plant  damage.  It  is 
concluded  that  first  consideration  should  be  given 
to  natural  tidal  flushing  as  the  means  to  remove  oil, 
especially  in  salt  marshes  subject  to  ample  tidal 
inundation.  (Author's  abstract) 
W89-05357 


IMPACT  OF  PHOSPHORUS  REDUCTION  VIA 
METALIMNETIC  ALUM  INJECTION  IN 
BULLHEAD  LAKE,  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
R.  P.  Narf. 

Wisconsin  Department  of  Natural  Resources 
Technical  Bulletin  No.  153,  1985.  25p,  16  fig,  9  tab, 

Descriptors:  'Bullhead  Lake,  *Aium,  'Phosphorus 
removal,  *Water  quality  control,  *Lake  rehabilita- 
tion, Aluminum  sulfate,  Ecological  effects,  Wis- 
consin, Plankton,  Benthic  environment,  Algae, 
Diatoms.  6 


Bullhead  Lake,  a  27  ha  hard  water  dimictic  lake 
with  a  maximum  depth  of  10.5  m,  was  treated  with 
aluminum  sulfate  (alum)  via  metalimnetic  injection 
on  23  August  1978.  The  treatment  was  designed  to 
evaluate  the  use  of  metalimnetic  alum  injection  for 
phosphorus  control  and  to  determine  the  effect  of 
alum  on  plankton  and  benthos.  The  project  began 
in  June  1975  and  continued  through  December 
1982.  Nutrient  content,  planktonic  biota,  and 
benthic  community  composition  and  response  were 
determined.  The  alum  significantly  reduced  inter- 
nal phosphorus  recycling.  Summer  epilimnetic 
total  phosphorus  (TP)  was  reduced  from  a  1978 
pretreatment  mean  concentration  of  41  micrograms 
TPP/L  to  16  micrograms  TP/L  in  1979.  Mean 
soluble  reactive  phosphorus  (SRP)  levels  were  re- 
duced from  8  micrograms  to  <  4  micrograms 
SRP/L  in  the  same  period.  Post-treatment  phos- 
phorus levels  remained  low  to  the  end  of  the  study 
period.  The  reduction  in  phosphorus  had  a  direct 
effect  on  the  biota.  Green  algae,  flagellates,  and 
diatoms  increased  and  blue-green  algae  decreased. 
Generally,  the  zooplankton  increased  in  density 
and  diversity;  the  rotifers  increased  dramatically. 
The  benthic  community  also  increased  in  numbers 
and  taxa.  The  increase  in  the  biotic  community 
indicates  that  the  aluminum  hydroxide  flocculent 
had  little  or  no  toxic  effect  upon  these  organisms. 
Metalimnetic  injection  is  a  practical  application 
method.  Injecting  the  alum  below  the  epilimnion 
reduces  possible  toxic  effects  and  places  the  alum 
on  the  anoxic  sediment  which  is  the  primary 
source  of  recycled  phosphorus.  (Author's  abstract) 
W89-05393 


GUIDANCE  FOR  APPLICANTS  FOR  STATE 
WELLHEAD  PROTECTION  PROGRAM  AS- 
SISTANCE FUNDS  UNDER  THE  SAFE  DRINK- 
ING WATER  ACT. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Ground-Water  Protection. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-111422. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
June  1987.  53p,  10  exhibits,  3  append. 

Descriptors:  'Standards,  'Drinking  water, 
'Groundwater  protection,  'Water  quality  control, 
Safe  Drinking  Water  Act,  Regulations,  Water 
supply,  Legislation,  Wells. 

The  1986  Amendments  to  the  Safe  Drinking  Water 
Act  (SDWA)  establish  a  new  Wellhead  Protection 
(WHP)  Program  to  protect  groundwaters  that 
supply  wells  and  wellfields  contributing  drinking 
water  to  public  water  supply  systems.  This  Guid- 
ance outlines  procedural  and  technical  information 
that  eligible  applicants  need  to  apply  for  Federal 
grant  funds  to  develop  and  implement  these  WHP 
Programs.  The  Program  offers  an  innovative  ap- 
proach to  groundwater  protection.  Unlike  most 
other  environmental  programs,  the  WHP  Program 
focuses  on  the  entire  resource  requiring  protection, 
rather  than  on  a  limited  set  of  sources  or  contami- 
nants. The  WHP  Program,  furthermore,  focuses  on 
a  very  important  subset  of  groundwater  resources; 
that  is,  specific  areas  that  supply  wells  or  wellfields 
withdrawing  drinking  water  for  public  systems. 
This  focus  on  public  water  systems  will  protect 
approximately  90%  of  the  total  amount  of  ground- 
water used  for  drinking  in  the  United  States.  The 
management  of  contamination  risks  to  these  wells 
through  the  WHP  Program,  therefore,  provides 
the  basis  for  significant  gains  in  human  health 
protection  in  a  focused,  effective  manner.  (Lantz- 
PTT) 
W89-05401 


PROGRAM  FOR  MONITORING  THE  CHEMI- 
CAL QUALITY  OF  GROUND  WATER  IN 
UTAH-SUMMARY  OF  DATA  COLLECTED 
THROUGH  1984, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-05413 


HYDROLOGY  AND  WATER  QUALITY  OF  DE- 
LAV  AN  LAKE  IN  SOUTHEASTERN  WISCON- 
SIN, 


Water  Quality  Control — Group  5G 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-05424 


OIL  IN  FRESHWATER:  CHEMISTRY,  BIOL- 
OGY, COUNTERMEASURE  TECHNOLOGY. 

For  primary  bibliographic  entry  see  Field  5C 
W89-05430 


IMMISCIBLE  TRANSPORT  OF  HYDROCAR- 
BONS INFILTRATING  IN  UNCONFINED 
AQUIFERS, 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland).  Inst,  fuer  Hydromechanik  und  Was- 

serwirtschaft. 

For  primary  bibliographic  entry  see  Field  5B 

W89-05443 


INDUCED  SOIL  VENTING  FOR  RECOVERY/ 
RESTORATION  OF  GASOLINE  HYDROCAR- 
BONS IN  THE  VADOSE  ZONE, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

G.  E.  Hoag,  C.  J.  Bruell,  and  M.  C.  Marley. 
IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 
termeasure  Technology.  Pergamon  Press,  New 
York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 
and  Steve  E.  Hrudey.  p  176-194,  4  fig,  6  tab,  23  ref, 
append. 

Descriptors:  'Hydrocarbons,  'Gasoline.  'Cleanup 
operations,  'Evaporation,  Permeability,  Vadose 
water,  Gas  chromatography,  Aromatic  com- 
pounds, Soil  water,  Computer  models,  Leakage, 
Theoretical  analysis. 

Induced  soil  venting  can  be  a  rapid,  efficient 
method  for  the  removal  of  insular  and  pellicular 
gasoline  trapped  in  soils  following  a  spill  or  leak. 
Evaporation  rates  of  >  50  gasoline  hydrocarbon 
components  were  measured  in  laboratory  soil 
column  experiments.  The  effects  of  soil  density, 
moisture  content,  particle  size,  and  induced  air 
flow  rate  were  determined.  Residual  soil  saturation 
by  gasoline  and  soil  permeability  to  air  and  water 
were  evaluated  over  the  range  of  soil  conditions. 
Gasoline  recovery  from  soils  by  soil  venting  ex- 
ceeded 99%  in  all  experiments  as  determined  by 
GC,  GC/MS  and  bulk  weight  analyses.  Sequential 
volatilization  of  gasoline  components  was  related 
to  compound  vapor  pressure  and  mole  fraction 
variations  in  the  solvent  phase  with  respect  to  time. 
Vapor  phase  equilibrium  saturation  of  the  air,  used 
for  the  venting,  was  apparent.  The  study  suggests 
that  induced  soil  venting  would  be  an  effective  and 
predictable  remedial  action  at  hydrocarbon  spill 
sites,  particularly  through  the  reduction  of  the 
overall  time  of  possible  contaminant  input.  This  is 
achieved  by  the  removal  of  hydrocarbons  from  the 
residually  saturated  soil  in  contact  with  the  fluctu- 
ating water  table  and  percolating  rainwater.  Con- 
trolled venting  of  the  hydrocarbon  contaminated 
soil  will  reduce  the  changes  of  fires  and  explosions 
by  directing  the  vapors  to  a  chosen  location.  (See 
also  W89-04530)  (Geiger-PTT) 
W89-05444 


EFFECT  OF  OIL  DISPERSANTS  ON  MICRO- 
BIALLY-MEDIATED  PROCESSES  IN  FRESH- 
WATER SYSTEMS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-05448 


NATURAL  DETOXIFICATION  AND  COLONI- 
ZATION OF  OIL  SANDS  TAILINGS  WATER 
IN  EXPERIMENTAL  PITS, 

Syncrude  Canada  Ltd.,  Edmonton  (Alberta). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05455 


TECHNOLOGY  FOR  REMOVAL  OF  HYDRO- 
CARBONS FROM  SURFACE  AND  GROUND- 
WATER SOURCES, 

Engineering-Science,  Inc.,  Austin,  TX. 
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Group  5G — Water  Quality  Control 

For   primary    bibliographic    entry   sec    Field    5D. 
W89-05458 


LABORATORY      EXPERIMENTS      ON      OIL 
SPILL  PROTECTION  OF  A  WATER  INTAKE, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05461 


OIL  AND  POLYNUCLEAR  AROMATIC  HY- 
DROCARBON CONTAMINATION  OF  ROAD 
RUNOFF  -  A  COMPARISON  OF  TREATMENT 
PROCEDURES, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

R.  Perry,  and  A.  E.  Mclntyre. 

IN:  Oil  in  Freshwater:  Chemistry,  Biology,  Coun- 

termeasure   Technology.    Pergamon    Press,    New 

York,  NY,  1987.  Edited  by  John  H.  Vandermeulen 

and  Steve  E.  Hrudey.  p  474-484,  4  fig,  7  tab,  18  ref. 

Descriptors:  *Water  pollution  treatment,  ♦Aromat- 
ic compounds,  *Oil  pollution,  'Surface  runoff, 
♦Water  pollution  prevention,  Highway  effects,  Hy- 
drocarbons, Water  pollution  sources,  Sedimenta- 
tion, Drains,  Water  quality  control,  Groundwater 
pollution. 

The  sources  and  occurrence  of  oil  and  polynuclear 
aromatic  hydrocarbons  (PAH)  in  road  runoff  are 
considered  in  the  light  of  possible  treatment  proce- 
dures. An  evaluation  has  been  conducted  of  three 
treatment  processes  for  a  heavily  travelled  motor- 
way: a  sedimentation  tank,  a  lagoon  system  and  a 
french  drain.  The  treatment  efficiency  of  each 
process  has  been  assessed  with  respect  to  solids,  oil 
and  PAH.  The  sedimentation  tank  was  found  to  be 
least  efficient,  while  the  french  drain  was  marginal- 
ly more  effective  than  the  lagoon  in  the  removal  of 
solids,  oil  and  PAH.  Oil  and  PAH  removal  by  the 
french  drain  treatment  process  would  be  expected 
to  be  enhanced  over  the  sedimentation  tank  and 
lagoon  system,  because  the  drain  effectively  func- 
tions as  a  filter  system,  perhaps  with  some  similari- 
ty to  a  conventional  percolating  filter.  The  french 
drain  requires  less  land  area  than  the  other  two 
processes  and  could  possibly  operate  without 
maintenance  for  a  period  of  up  to  nine  years.  (See 
also  W89-04530)  (Author's  abstract) 
W89-05463 


INFLUENCE  OF  UNDERGROUND  OPENINGS 
ON  GASOLINE  SPILL  MIGRATION  AND  RE- 
COVERY IN  DOWNTOWN  EDMONTON, 

O'Connor  (M.J.)  and  Associates  Ltd.,  Calgary  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05464 


VARIABLE  DENSITY  FLUID  FLOW  IN  THE 
BRACKISH  TRANSITION  ZONE  BETWEEN 
FRESH  AND  SALINE  GROUNDWATER, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-05470 


INCORPORATING  ASSURANCE  INTO 
GROUNDWATER  QUALITY  MANAGEMENT 
MODELS, 

Geological  Survey,  Menlo  Park,  CA. 

S.  M.  Gorelick. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  135-150,  39 

ref. 

Descriptors:  'Quality  assurance,  *Water  quality 
management,  'Groundwater  quality,  'Groundwat- 
er management,  'Model  studies,  Aquifers,  Flow 
velocity.  Permeability  coefficient,  Water  quality 
control,  Hydrologic  models. 

Recent  efforts  in  aquifer  management  modelling 
have  tried  to  account  for  uncertainty  in  predicted 
groundwater  flow  velocities  and  concentrations. 
Although  there  arc  many  origins  of  model  predic- 
i  ertainty,  model  misspecification  represents 
a  significant  one    I  wo  types  of  model  misspecifica- 


tion have  been  addressed  lirsi  is  inadequate  de- 
scription of  spatial  variability  of  hydraulic  conduc- 
tivities. The  latest  approach  has  been  to  develop 
robust  aquifer  management  plans  that  remain  opti 
mal  in  the  presence  of  unknown  spatial  variability 
The  second  type  of  model  misspecification  that  has 
been  looked  at  is  model  parameter  uncertainty.  For 
this  problem,  parameter  estimation  has  been  united 
with  nonlinear  stochastic  optimization.  Plans  to 
control  water  quality  degradation  are  developed 
that  account  for  both  flow  and  transport  parameter 
uncertainty.  The  management  model  assures  speci- 
fied local  water  quality  standards  will  be  met  at  a 
specified  reliability  level.  A  brief  survey  of  older 
literature  shows  that  most  studies  were  limited 
because  they  treated  groundwater  quality  manage- 
ment models  as  linear  systems.  In  the  past  five 
years  problems  have  been  formulated  and  solved 
using  nonlinear  systems  theory.  Furthermore,  stud- 
ies have  begun  to  incorporate  model  uncertainty. 
These  efforts,  which  attempt  to  account  for  both 
nonlinearity  and  model  uncertainty,  are  critically 
analyzed  in  this  review.  (See  also  W89-05465)  (Au- 
thor's abstract) 
W89-05473 


LOCAL  GROUNDWATER  PROTECTION, 

Illinois  Univ.  at  Chicago  Circle.  School  of  Urban 

Planning  and  Policy. 

M.  Jaffe,  and  P.  DiNovo. 

American  Planning  Association,  Washington,  DC. 

1987.  262p. 

Descriptors:  'Groundwater  management,  'Water 
pollution  prevention,  'Water  quality  control, 
'Groundwater  pollution,  Management  planning, 
Drinking  water,  Groundwater  quality,  Policy 
making,  Gasoline,  Leakage,  Wells,  Regulations, 
Michigan. 

Atlanta,  Michigan's  groundwater-providing  drink- 
ing water  to  the  hamlet's  500  residents-is  contami- 
nated with  benzene,  toluene,  xylene,  dichloroeth- 
anes  and  trichloroethanes,  and  phenols.  The 
groundwater  pollution  was  traced  to  leaking  un- 
derground gasoline  storage  tanks  at  local  automo- 
bile service  stations.  After  the  leakage  was  discov- 
ered, the  tanks  were  repaired.  But  the  hamlet's 
groundwater  remained  polluted,  requiring  the  clo- 
sure of  many  wells.  Like  most  communities  in 
America,  Atlanta  simply  took  its  drinking  water 
supply  for  granted  and  did  not  recognize  the  vul- 
nerability of  its  groundwater  resources.  Planners 
must  be  involved  in  groundwater  protection  be- 
cause of  the  relative  permanence  and  irreversibility 
of  groundwater  contamination,  compared  to  sur- 
face water  pollution.  By  surveying  a  good  cross- 
section  of  the  existing  and  proposed  groundwater 
protection  programs  that  have  been  put  into  place 
by  local  governments,  this  book  is  intended  to 
serve  as  a  sourcebook  for  the  future  development 
of  such  programs.  These  local  examples  can  sug- 
gest many  useful  strategies  and  techniques  that  can 
be  considered  by  local  officials  and  planners  con- 
cerned about  groundwater  protection.  This  process 
is  mirrored  in  the  structure  of  this  book.  The  first 
four  chapters  provide  the  background  information 
that  has  to  be  collected  and  assessed  prior  to 
developing  a  local  planning  and  management  pro- 
gram; later  chapters  build  on  this  basic  information 
and  examine  the  studies,  policies,  and  regulations 
that  can  be  considered  to  address  various  ground- 
water threats  facing  a  community.  (Lantz-PTT) 
W89-05508 


CLEAN  WATER  ACT:  UPDATE, 

Smith  and  Schnacke,  Dayton,  OH. 

R.  S.  Frye,  and,  J.  N.  Hanson,  and  H.  I.  E. 

Bjornson. 

Executive  Enterprises  Publications  Co.,  Inc.,  New 

York.  1987.  198p. 

Descriptors:  'Water  pollution  prevention,  'Clean 
Water  Act,  'Legislation,  'Water  pollution  control, 
Regulation,  Industrial  wastewater.  Municipal 
wastewater,  Permits. 

The  purpose  of  this  book  is  (1)  to  acquaint  the 
reader  with  major  changes  in  the  federal  Clean 
Water  Act  which  were  enacted  in  1987  and  with 
new  or  revised  regulations  and  court  decisions  of 


the  past  three  years,  which  will  have  a  significant 
impact  on  wastewater  dischargers;  and  (2)  to  sup- 
plement and  update  a  previous  book,  'Clean  Water 
Act  Permit  Guidance  Manual'  That  lx>ok  provides 
a  comprehensive  discussion  of  the  rules  which 
apply  to  industrial  or  municipal  dischargers,  along 
with  a  discussion  of  issues  and  tactics  in  NPDES 
permit  negotiations.  (Lantz-PTT) 
W89-O5509 


PRELIMINARY  ANALYSIS  Ol  M  IKIhVI 
MONITORING  DATA  FOR  THE  BUSQI  111  AN- 
NA RIVER  AND  SELECTED  TRIBUTARIES: 
JANUARY  1,  1985  -  DECEMBER  31,  1987, 

Susquehanna  River  Basin  Commission.  Harnsburg, 

PA. 

A.  N.  Ott,  C.  S.  Takita,  R  E.  Edwards,  and  S.  W. 

Bollinger. 

Publication    No.    120,    April    1988.    21p,    5    lab, 

append. 

Descriptors:  'Data  collections,  'Monitoring,  'Sus- 
quehanna River,  'Tributaries,  'Water  quality  con- 
trol, 'Nutrients,  'Data  interpretation,  Nonpoint 
pollution  sources,  Data  acquisition,  Chesapeake 
Bay,  Interstate  commissions,  Water  pollution  treat- 
ment, Regional  planning,  Model  studies. 

The  1987  Chesapeake  Bay  Agreement  states  that 
'the  improvement  and  maintenance  of  water  qual- 
ity is  the  single  most  critical  element  in  the  overall 
restoration  and  protection  of  the  bay  '  Improve- 
ment in  water  quality  includes  'the  reduction  of 
nutrients  from  both  point  and  nonpoint  sources.' 
Agreement  was  reached  to  set  a  goal  for  achieving 
a  40%  reduction  in  nutrients  entering  the  bay 
system  by  the  year  2000.  Data  that  is  useful  in 
developing  a  plan  to  achieve  that  goal  has  been 
and  is  being  collected  for  the  Chesapeake  Bay 
Program  by  a  joint  program  directed  by  the  Sus- 
quehanna River  Basin  Commission.  The  objective 
of  this  joint  Susquehanna  River  Basin  Commission 
program  is  to  collect,  collate,  analyze  and  dissemi- 
nate nutrient  data  for  the  Susquehanna  River  and 
selected  tributaries.  This  program  establishes  a 
sound  database  which  can  be  used  to  effectively 
plan  and  implement  both  immediate  and  long- 
range  nutrient  reduction  efforts  and  support  mod- 
eling activities.  These  data  were  also  used  to  esti- 
mate the  nutrient  loads  for  this  report.  (Lantz- 
PTT) 
W89-05511 


CASE      HISTORIES      OF      COASTAL      AND 
MARINE  MINES, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5C. 
W89-05559 


GEOCHEMISTRY  OF  PRIORITY  POLLUT- 
ANTS IN  ANOXIC  SLUDGES:  CADMIUM,  AR- 
SENIC, METHYL  MERCURY,  AND  CHLORIN- 
ATED ORGANICS, 

Technische   Univ.    Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05563 


ECOLOGICAL  ENGINEERING:  BIOLOGICAL 
AND  GEOCHEMICAL  ASPECTS  PHASE  I  EX- 
PERIMENTS, 

Boojum  Research  Ltd.,  Toronto  (Ontario). 

M.  Kalin,  and  R.  O.  van  Everdingen. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine  Tailings.    Springer- 

Verlag,  New  York,  NY.  1988.  p  114-128,  1  tab,  3 

fig,  21  ref. 

Descriptors:  'Water  pollution  control,  'Environ- 
mental engineering,  'Water  quality  control,  'Acid 
mine  drainage,  'Mine  wastes,  'Biological  treat- 
ment, 'Geochemistry,  Mine  drainage,  Mosses,  Oxi- 
dation, Algae,  Wetlands,  Vegetation  establishment. 
Sulfates,  Freezing. 

Ecological  engineering  research  develops  methods 
which    facilitate   the   establishment   of  vegetation 
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cover  types  to  serve  as  self-maintaining  acid  drain- 
age treatment  systems.  On  dry  surface  areas  with 
sparse  vegetation  cover,  terrestrial  moss  cover  cur- 
tails precipitation  infiltration  while  the  vascular 
plant  cover  investigated  had  no  amelioration  effect 
on  the  underlaying  tailings.  Wetlands  established  in 
waterlogged,  submerged  sections  and  seepages 
reduce  water  infiltration  and  acid  generation,  as 
well  as  removing  metals.  The  precipitates  in  set- 
tling and  polishing  ponds  from  treatment  plant 
operation  have  to  be  maintained  in  an  alkaline 
state.  Some  species  of  Charophytes  tested  appear 
to  be  suitable  for  these  conditions.  Relative  abun- 
dance values  for  018  in  sulfate  produced  at  one 
tailings  site  indicate  that  a  major  proportion  of  the 
sulfate  oxygen  is  derived  from  water  molecules 
rather  than  from  molecular  oxygen,  suggesting  that 
oxidation  proceeds  partly  under  anaerobic,  water 
saturated  conditions.  It  is  likely  that  the  oxidation 
of  sulfides  in  the  tailings  can  be  stopped  only  if  the 
tailings  are  permanently  submerged  in  completely 
stagnant  water.  Data  from  freezing  gauges  and  a 
thermistor  cable  installed  in  the  tailings  indicate 
that  frost  penetration  in  the  tailings  is  minimal, 
suggesting  the  rate  of  sulfide  oxidation  may  not  be 
reduced  significantly  during  the  winter.  (See  also 
W89-05568)  (Author's  Abstract) 
W89-05575 


REHABILITATION  MEASURES  AT  THE  RUM 
JUNGLE  MINE  SITE, 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation, Sutherland.  Environmental  Science 
Div. 

J.  R.  Harries,  and  A.  I.  M.  Ritchie. 
IN:  Environmental  Management  of  Solid  Waste: 
Dredged   Material   and   Mine  Tailings.   Springer- 
Verlag,  New  York,  NY.  1988.  p  131-151,  5  tab,  7 
fig,  44  ref. 

Descriptors:  'WateT  quality  management,  *Water 
pollution  prevention,  *Mine  wastes,  *Acid  mine 
drainage,  *Land  reclamation,  'Rehabilitation,  Sea- 
lants, Leachates,  Revegetation,  Infiltration,  Austra- 
lia, Trace  metals. 

Rum  Jungle  Mine  Site  is  about  80km  south  of 
Darwin  in  the  tropical  northern  Territory  of  Aus- 
tralia where  there  is  a  well-defined  wet  season 
when  much  of  the  rain  falls  as  localized  thunder- 
storms. After  the  mine  closed  it  was  apparent  that 
aquatic  flora  and  fauna  in  the  stream  below  the 
mine  site  were  adversely  affected  because  of  the 
high  trace  metal  content,  predominantly  Cu,  Mn, 
and  Zn,  in  the  water.  The  rehabilitation  strategy 
was  to:  (1)  Cover  the  overburden  dumps  with  a 
seal  to  reduce  the  ingress  of  water;  (2)  Collect  the 
tailings  and  cover  them  with  enough  material  to 
reduce  radon  emanation;  (3)  Remove  the  copper 
heap  leach  pile  and  dispose  of  the  material  above 
the  water  table  in  a  location  with  minimal  water 
ingress;  (4)  Raise  the  pH  in  the  water  in  the  open 
cuts  and  reduce  the  trace  metal  concentration  to  a 
limited  recreational  standard;  (5)  Clean  up  and 
revegetate  other  areas.  Tentative  conclusions  indi- 
cate the  cover  has  proved  effective  in  reducing  the 
infiltration  rate  of  water  from  about  50-60%  of 
incident  rain  to  about  3%.  However,  although  the 
cover  was  initially  very  effective  in  reducing  the 
ingress  of  air,  it  has  proved  less  effective  after 
exposure  to  its  first  dry  season.  After  two  years  the 
oxidation  rates  within  the  pyritic  waste  material 
remain  lower  than  pre-rehabilitation  levels.  (See 
also  W89-05568)  (White-Reimer-PTT) 
W89-05576 


MINE  TAILINGS  RECLAMATION:  INCO  LI- 
MITED'S  EXPERIENCE  WITH  THE  RE- 
CLAIMING OF  SULPHIDE  TAILINGS  IN  THE 
SUDBURY  AREA,  ONTARIO,  CANADA, 

T.  H.  Peters. 

IN:  Environmental  Management  of  Solid  Waste- 
Dredged  Material  and  Mine  Tailings.  Springer- 
Verlag,  New  York,  NY.  1988.  p  152-165,  1  tab,  18 
ref. 

Descriptors:  'Ontario,  'Water  pollution  preven- 
tion, 'Mine  wastes,  'Acid  mine  drainage,  'Land 
reclamation,  'Sulfides,  Fate  of  pollutants.  Acidic 
soils.  Rehabilitation.  Revegetation.  Metals,  Trace 
elements,  Sudbury  Area,  Canada,  Seepage. 


Although  tailored  to  the  specific  conditions  of  the 
Sudbury  area,  the  methods  used  were  similar  to 
those  in  other  areas  and  included:  (1)  Establish- 
ment of  initial  plant  communities  using  available 
species  that  are  tolerant  of  drought,  low  soil  pH, 
poor  soil  texture,  the  lack  of  organic  materials  and 
nutrients,  and  other  factors  characteristic  of  metal- 
extracted  tailings.  (2)  Modification  of  the  local 
plant  microclimate  to  benefit  plant  establishment. 
The  development  of  a  thick  root  structure,  along 
with  the  accumulation  of  decaying  vegetation  on 
the  surface,  sets  up  an  oxygen-intercept  layer, 
which  reduces  the  amount  of  oxygen  penetrating 
into  the  sulfide  tailings  and  thus  reduces  the  rate  of 
acid  formation  which  in  turn  reduces  the  residual 
trace  elements  in  the  seepage  water.  (3)  Establish- 
ment of  soil  invertebrate  and  microbial  communi- 
ties to  decompose  naturally  accumulating  organic 
matter  and  to  assist  in  the  building  of  a  soil.  (4) 
Establishment  of  essential  nutrient  cycles.  The 
physical  ability  of  soil  to  retain  moisture  and  nutri- 
ents is  essentially  a  function  of  particle  size.  (5) 
Establishment  of  a  vegetative  habitat  suitable  for 
wildlife  colonization.  (6)  By  manipulating  species 
competition,  the  establishment  of  climax  plant 
communities  for  the  area.  (See  also  W89-05568) 
(White-Reimer-PTT) 
W89-05577 


DEVELOPMENT  OF  A  REVEGETATION  PRO- 
GRAMME FOR  COPPER  AND  SULPHIDE- 
BEARING  MINE  WASTES  IN  THE  HUMID 
TROPICS, 

Bougainville  Copper  Ltd.,  Panguna  (Papua  New 

Guinea). 

I.  M.  Archer,  N.  A.  Marshman,  and  W.  Salomons. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine  Tailings.    Springer- 

Verlag,  New  York,  NY.  1988.  p  166-184,  5  tab,  3 

fig,  31  ref. 

Descriptors:  'Copper,  'Revegetation,  'Land  recla- 
mation, 'Sulfides,  'Cleanup,  'Tropical  regions, 
'Mine  wastes,  'Revegetation,  'Humid  areas,  Acid 
mine  drainage,  Fate  of  pollutants,  Acidic  soils. 
Cost  analysis,  Species  composition,  Project  plan- 
ning,   Legumes,   Reclamation,   Nutrients,   Succes- 


The  development  of  a  successful  and  cost-effective 
revegetation  program  has  a  number  of  stages. 
First,  it  is  necessary  to  have  an  objective  for  the 
program.  Site-specific  research  is  then  advisable  to 
define  potential  limitations  to  successful  plant  es- 
tablishment and  growth.  This  needs  to  be  followed 
by  trials  to  demonstrate  practical  methods  to  over- 
come these  limitations  and  finally  revegetated 
areas  need  to  be  monitored  so  that  the  techniques 
used  are  assessed  for  their  suitability  in  achieving 
the  original  objective.  The  development  of  a  cost- 
effective  method  to  revegetate  areas  covered  with 
mine  wastes  is  described.  The  physical,  chemical 
and  biological  nature  of  the  waste  material  was 
studied  and  the  program  has  progressed  from  the 
initial  setting  of  objects  through  research,  trial  of 
methodology,  implementation  and  appraisal  stages. 
The  species  chosen  for  revegetation  are  tolerant  of 
acid  soils  with  low  available  phosphorus.  Herba- 
ceous legume  species  comprise  the  major  compo- 
nent of  the  seed  mix,  grass  species  a  large  compo- 
nent and  shrub  and  tree  species  including  inoculat- 
ed legumes  are  also  included.  Some  amelioration  of 
the  waste  material  is  recognized  as  essential  with 
the  main  emphasis  being  placed  on  pH  correction 
and  application  of  P  fertilizer.  Monitoring  of  the 
program  indicates  soil  pH  has  fallen  since  the 
initial  liming,  but  the  vegetation  has  remained  vig- 
orous and  does  not  exhibit  nutrient  deficiency 
symptoms.  Some  changes  in  species  composition 
has  occurred  with  the  initially  dominant  legumes 
and  grasses  shaded  out  in  about  six  months  by  the 
shrubs  which  in  turn  were  replaced  by  Acacia  spp. 
2-3  years  after  establishment.  At  the  same  time 
species  from  adjacent  areas  begin  to  volunteer  on 
the  mine  waste.  This  change  in  species  composition 
is  considered  to  be  a  natural  and  positive  response 
by  the  plant  community  to  changing  habitat  condi- 
tions. No  active  revegetation  effort  is  carried  out 
on  waterlogged  tailings  deposits  because  such 
areas  rapidly  and  naturally  recolonize.  (See  also 
W89-05568)  (White-Reimer-PTT) 
W89-05578 
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BIOLOGICAL  ENGINEERING  OF  MARINE 
TAILINGS  BEDS, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 

D.  V.  Ellis,  and  L.  A.  Taylor. 
IN:  Environmental  Management  of  Solid  Waste: 
Dredged   Material   and   Mine  Tailings.   Springer- 
Verlag,  New  York,  NY.  1988.  p  185-207,  2  tab   6 
fig,  33  ref. 

Descriptors:  'Mine  wastes,  'Marine  environment, 
'Mine  drainage,  'Environmental  engineering, 
'Water  pollution  prevention,  'Reclamation, 
Marine  fisheries,  Marine  sediments,  Leachates, 
Fish,  Reefs,  Productivity,  Toxicity,  Fate  of  pollut- 
ants. 

In  some  cases  fisheries  continue  at  sites  of  marine 
tailings  deposition;  however,  placement  of  the  dis- 
charge system  can  cause  fisheries  losses  and  tail- 
ings discharged  to  rivers  for  gravity  flow  to  the  sea 
can  block  movements  of  fish  which  must  complete 
their  life  cycles  by  river  migrations.  Shoreline  dis- 
charges cause  extreme  surface  turbidity,  which  can 
reduce  primary  biological  production;  shallow 
water  discharges  within  the  euphotic  zone  impact 
the  most  productive  areas;  and  deep-water  dis- 
charges restrict  impacts  to  the  less  productive 
depths.  In  addition,  possible  upwelling  effects  need 
to  be  considered.  An  important  factor  underlying 
whether  biological  engineering  should  be  allowed 
is  whether  the  discharged  tailing  stream  is  toxic  or 
not,  and  whether  the  deposited  tailings  will  leach 
toxins.  Procedures  for  fishery  enhancement  in  both 
biological  and  engineering  terms  include:  (1)  De- 
veloping a  set  of  artificial  reefs  for  fisheries  en- 
hancement; (2)  Shaping  and  fertilizing  a  tailings 
bed  to  enhance  ground  fish  or  shellfish  fisheries; 
(3)  Capping  a  tailings  bed  to  enhance  stability  or  to 
minimize  leaching;  and  (4)  Raising  a  fiord  seabed 
into  shallow  water  so  that  biological  productivity 
is  enhanced  by  primary  production.  (See  also  W89- 
05568)  (White-Reimer-PTT) 
W89-05579 


RECLAMATION  OF  PYRITIC  MINE  SPOIL 
USING  CONTAMINATED  DREDGED  MATE- 
RIAL, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

J.  W.  Simmers,  G.  S.  Wilhelm,  J.  M.  Marquenie, 

R.  G.  Rhett,  and  S.  H.  Kay. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine  Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  208-223,  8  tab,  3 

fig,  9  ref. 

Descriptors:  'Pyrite,  'Water  pollution  prevention. 
'Spoil  banks,  'Dredging,  'Mine  wastes,  'Acid 
mine  drainage,  'Land  reclamation,  Revegetation, 
Rehabilitation,  Heavy  metals.  Acidity,  Polychlori- 
nated  biphenyls,  Polyaromatic  hydrocarbons,  Bio- 
assay,  Bioaccumulation,  Solid  wastes.  Solid  waste 
disposal. 

The  demonstration  site  was  created  amid  parallel 
ridges  of  unvegetated  pyritic  overburden.  The 
treated  plots  received  a  0.9-m-thick  cover  of  dewa- 
tered  dredged  material.  Surface  water  was  moni- 
tored for  1  year  and  soil  water  for  2  years.  All  four 
plots  were  seeded  with  five  types  of  perennial 
grasses  and  one  legume.  The  regrading  of  pyritic 
mine  spoil  and  application  of  a  dewatered  dredged 
material  cover  halted  acid  runoff.  The  pH  at  the 
dredged  material/minespoil  interface  remained 
near  neutral,  and  vegetation  was  established.  This 
demonstration  project  shows  that  a  cover  of 
dredged  material  can  stop  acid  runoff  while  allow- 
ing speedy  revegetation.  The  vegetation  estab- 
lished at  the  site  is  changing  in  composition  at  a 
steady  rate;  pedogenesis  is  under  way.  Although 
some  toxic  metals,  PCBs,  and  PAHs  are  present, 
there  do  not  appear  to  be  any  potential  routes  of 
contaminant  uptake  other  than  the  movement  of 
Cd  from  leaf  litter  as  indicated  by  the  bioassay 
earthworms.  The  presence  of  low  levels  of  con- 
taminants in  dredged  material  need  not  eliminate  it 
from  consideration  for  a  productive  use,  provided 
appropriate  bioassay  monitoring  procedures  and 
management  strategies  are  implemented.  (See  also 
W89-05568)  (White-Reimer-PTT) 
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W89-05580 


TOWARDS  A  LONG-TERM  BALANCE  BE- 
TWEEN ECONOMICS  AND  ENVIRONMEN- 
TAL PROTECTION, 

Heidelberg  Univ.  (Germany,  F.R.).  Alfred  Weber- 

Inst. 

M.  Faber,  and  G.  Wagenhals. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine   Tailings.   Springer- 

Verlag,  New  York,  NY.  1988.  p  227-242,  8  fig,  20 

ref. 

Descriptors:  *Mine  wastes,  *Acid  mine  drainage, 
*Mine  drainage,  *Environmental  protection, 
♦Model  studies,  Environmental  quality,  Multiob- 
jective  planning,  Long-term  planning,  Entropy, 
Econometrics. 

Based  on  a  multisector  model  of  the  economy, 
fundamental  qualitative  equations  dealing  with  the 
interrelations  between  mine  wastes,  entropy,  and 
economic  variables  like  mining  costs  or  energy 
requirements  for  extraction  are  derived.  From  a 
microeconomic  perspective  the  model  shows  that 
site-specific  variables  heavily  influence  cost  on  the 
microlevel.  From  a  macroeconomic  point  of  view, 
the  coefficient  of  correlation  between  minimum 
energy  requirements  and  actual  costs  may  be  con- 
siderable. These  two  results  suggest  that  the  notion 
of  entropy  presented  and  the  corresponding  notion 
of  minimum  energy  requirements  are  not  apt  in- 
struments to  analyze  processes  on  the  microeco- 
nomic level  (i.e.  a  single  mine),  but  they  may  serve 
as  powerful  aids  in  considering  macroeconomic 
consequences  of  trade-offs  between  economics  and 
the  environment.  It  is  believed  that  the  energy 
used  in  the  concentrating  process  will  eventually 
decline  strongly  and  that  resource  prices  will  in- 
crease in  line  with  increasing  future  energy  needs 
even  if  potential  technological  improvements  are 
taken  into  account.  Estimates  indicate  future  costs 
of  environmental  protection  measures  will  increase 
considerably.  To  cover  part  of  these  costs,  an 
increase  in  metal  and  mineral  prices  is  a  necessary 
condition.  (See  also  W89-05568)  (White-Reimer- 
PTT) 
W89-05581 


ENVIRONMENTAL  MANAGEMENT  OF  NEW 
MINING  OPERATIONS  IN  DEVELOPED 
COUNTRIES:  THE  REGIONAL  COPPER- 
NICKEL  STUDY, 

Indiana  Univ. -Purdue  Univ.  at  Indianapolis. 

I.  M.  Ritchie. 

IN:  Environmental  Management  of  Solid  Waste: 

Dredged   Material   and   Mine  Tailings.    Springer- 

Verlag,  New  York,  NY.  1988.  p  282-323,  14  tab,  7 

fig,  5  ref. 

Descriptors:  *Regional  analysis,  *Optimum  devel- 
opment plans,  *Environmental  protection,  'Miner- 
al industry,  "Copper  mining,  "Nickel  mining,  "En- 
vironmental  policy,  Environmental  protection,  Re- 
gional planning,  Multi-objective  planning,  Minne- 
sota, Economic  yield. 

This  study  was  conducted  by  the  State  of  Minneso- 
ta to  guide  the  development  of  major  mineral 
resources  of  Cu,  Ni,  and  Co  in  an  orderly,  compre- 
hensive, and  environmentally  sound  manner  within 
the  Superior  National  Forest  and  adjacent  to  the 
Boundary  Waters  Canoe  Area,  because  of  the  po- 
tential for  both  economic  benefits  and  widespread 
environmental  damage.  Background  and  baseline 
information  was  collected  for  land  use,  population, 
mineral  resources,  air  quality,  and  water  quality. 
Hypothetical  mine/mill/smelter/refinery  models 
were  developed  in  order  to  put  various  environ- 
mental impacts  into  perspective.  Actual  develop- 
ment will  probably  be  different  from  any  of  the 
models  used  in  the  assessment.  Major  trade-offs  to 
be  considered  include:  (1)  mining  or  delayed 
mining;  (2)  open-pit  mining  or  underground 
mining,  (3)  smelter  in  the  Study  Area,  a  remote 
smeller,  or  no  smelter;  and  (4)  development  north 
OUth  of  the  Laurentian  Divide.  Based  on  air 
quality  and  water  quality  modeling  predictions,  a 
no  mi[ia'  ni   (or  the   Boundary  Water 

<  ;iiim    Area  probably  precludes  siting  a  smelter  in 
the  Study  Ai< -a   Although  a  smelter  could  be  locat- 


ed   elsewhere,    a    no    impact    requirement    would 
probably    preclude    Cu-Ni    mining    and    open-pit 
mining  in  the  most  sensitive  areas.  (See  also  W89- 
05568)  (White-Reimer-PTT) 
W89-05583 


ENVIRONMENTAL  MANAGEMENT  OF  NEW 
MINING  OPERATIONS, 

Ok  Tedi  Mining  Ltd.,  Port  Moresby  (Papua  New 
Guinea). 
R.  J.  Higgins. 

IN:  Environmental  Management  of  Solid  Waste: 
Dredged  Material  and  Mine  Tailings.  Springer- 
Verlag,  New  York,  NY.  1988.  p  372-391,  1  tab,  4 
f'g- 
Descriptors:  "Management  planning,  'Environ- 
mental protection,  "Mining  engineering,  "Environ- 
mental policy,  Mine  wastes,  Comprehensive  plan- 
ning, Monitoring,  Project  planning. 

Sound  environmental  management,  initiated  and 
directed  from  within  and  pursued  as  an  explicit 
corporate  goal,  is  sound  business  practice  for  a 
mining  venture.  Environmental  management  pro- 
grams should  be  conceptualized  as  the  exploitation 
of  the  ore  resource  is  undergoing  conceptual 
design;  during  a  feasibility  study,  it  should  be  es- 
tablished that  environmental  factors  will  not  pre- 
vent a  project  from  being  carried  through;  moni- 
toring programs  and  control  facilities  should  be 
designed  during  the  engineering  phase;  and  these 
programs  and  facilities  should  be  up  and  running 
by  the  time  the  project  is  commissioned.  A  moni- 
toring program  can  be  builtup  from  a  logical  as- 
sessment of  effluent  sources,  baseline  conditions, 
impact  predictions  and  environmental  criteria. 
When  the  program  is  in  place  and  operating,  a 
responsive  management  approach  with  defined 
feedback  loops  can  ensure  that  monitoring  is  pro- 
ducing appropriate  management  information,  that 
the  project's  operations  can  be  controlled  and  fine- 
tuned  in  a  sound  manner  which  recognizes  envi- 
ronmental constraints,  and  that  unexpected  impacts 
are  quickly  detected  and  any  necessary  corrective 
action  taken.  (See  also  W89-05568)  (White-Reimer- 
PTT) 
W89-05585 


LIMNOLOGY  OF  WEST  POINT  RESERVOIR, 
GEORGIA  AND  ALABAMA, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05587 


EVALUATING  STRATEGIES  FOR  GROUND- 
WATER CONTAMINANT  PLUME  STABILIZA- 
TION AND  REMOVAL, 

S.  M.  Gorelick,  and  B.  J.  Wagner. 
IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  81-89,  7 
fig,  1 1  ref. 

Descriptors:  "Water  pollution  treatment,  "Ground- 
water pollution,  "Plumes,  "Groundwater  move- 
ment, "Water  pollution  control,  "Aquifer  restora- 
tion, Simulation,  Optimization,  Model  studies,  Aq- 
uifer management,  Groundwater  recharge,  Pump- 
ing. 

Optimal  remedial  alternatives  for  contaminated 
aquifers  can  be  selected  by  combining  simulation 
and  management  models.  Such  models  identify 
wells  and  pumping  or  recharge  rates  that  will  best 
stabilize  contaminant  plumes.  Plumes  may  be  con- 
tained by  using  pumping  and  recharge  wells  to 
control  the  hydraulic  gradient  at  the  perimeter  of  a 
plume.  A  procedure  combining  aquifer  simulation 
with  simple  linear  optimization  was  applied  to  a 
hypothetical  system  in  which  contaminated 
groundwater  must  be  isolated  and  removed.  Alter- 
native aquifer  restoration  schemes  were  identified 
using  hydraulic  gradient  control.  Four  steady-state 
examples  demonstrated  how  selection  of  con- 
si  raints  and  goals  can  provide  the  hydrologist  with 
various  schemes  for  stabilizing  a  contaminant 
plume.  Experimenting  with  a  variety  of  designs 
enables  the  user  to  identify  acceptable  solutions  to 
site-specific  problems  of  aquifer  restoration.  (See 
also  W89-05586)  (Rochester-PTT) 


W89-05592 


PLANNING  FOR  GROUNDWATER  PROMO- 
TION. 

Academic  Press.  New  York,  NY,  1987  387p 
Edited  by  G.  William  Page 

Descriptors:  "Groundwater  pollution,  "Water  pol- 
lution control,  "Planning,  "Groundwater  protec- 
tion, "Water  quality  control,  "Contamination, 
"Public  health,  Public  policy,  Legal  aspects,  Local 
governments,  State  jurisdiction.  Federal  jurisdic- 
tion, Hydrology,  Hydrologic  cycle. 

Thirteen  papers  are  presented  that  describe  the 
major  issues  facing  local,  state,  and  federal  jurisdic- 
tions when  planning  for  groundwater  protection. 
The  book  provides  an  overview  of  this  topic  and 
gives  insight  into  how  groundwater  protection 
programs  are  developed  and  implemented.  De- 
scriptions of  some  of  the  best  groundwater  protec- 
tion programs  in  the  United  States  are  presented. 
The  concerns  of  state  and  local  municipalities  are 
discussed  and  include  groundwater  systems,  frag- 
mentation of  laws  and  institutions,  and  political 
support.  The  arguments  for  planning  better 
groundwater  protection  programs  before  there  is 
serious  contamination  are  stressed.  (See  W89-05601 
thru  W89-05613)  (Stoehr-PTT) 
W89-05600 


INSTITUTIONAL  FRAMEWORK  FOR  PRO- 
TECTING GROUNDWATER  IN  THE  UNITED 
STATES, 

Environmental    Protection    Agency,    New   York. 
Region  II. 
T.  R.  Henderson. 

In:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1987.  p  29-67,  20  ref. 

Descriptors:  "Water  law,  "Legal  aspects,  "Federal 
jurisdiction,  "State  jurisdiction,  "Drinking  water, 
"Groundwater  pollution,  "Environmental  protec- 
tion, Groundwater,  Toxicity,  Protection,  Regula- 
tions, Standards,  Water  quality. 

The  existing  federal  and  state  groundwater  quality 
protection  laws  and  institutions  are  described  and  a 
brief  overview  is  given  of  efforts  to  improve  the 
protection  of  this  resource.  Federal  groundwater 
pollution  control  responsibilities  are  spread  among 
at  least  eight  laws:  (1)  Safe  Drinking  Water  Act; 

(2)  the  Resource  Conservation  and  Recovery  Act; 

(3)  the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act;  (4)  the  Clean 
Water  Act;  (5)  the  Federal  Insecticide  Fungicide 
and  Rodenticide  Act;  (6)  the  Toxic  Substances 
Control  Act;  (7)  the  Atomic  Energy  Act;  and  (8) 
the  Surface  Mining  Control  and  Reclamation  Act. 
The  EPA  has  developed  a  groundwater  protection 
strategy  which  includes  four  major  components: 
(1)  helping  states  set  up  groundwater  protection 
programs;  (2)  assessing  inadequately  addressed 
groundwater  problems;  (3)  creating  a  policy  frame- 
work for  guiding  EPA  programs;  and  (4)  strength- 
en internal  groundwater  organization.  (See  also 
W89-05600)  (Stoehr-PTT) 

W89-05602 


DATA  AND  ORGANIZATIONAL  REQUIRE- 
MENTS FOR  LOCAL  PLANNING, 

Illinois  Univ.  at  Chicago  Circle.  School  of  Urban 
Planning  and  Policy. 
M.  Jaffe. 

In:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1981.  p  125-156,  2 
tab,  21  ref. 

Descriptors:  "Water  quality  management,  "Water 
pollution  prevention  "Planning,  "Groundwater 
pollution,  "Data  collections,  Water  quality, 
Aquifers,  Model  studies. 

This  paper  presents  planners  with  basic  informa- 
tion about  the  technical  data  required  to  develop 
local  groundwater  protection  programs.  Examples 
are  given  of  local  groundwater  planning  programs 
for  communities  throughout  the  nation.  The  histor- 
ical basis  of  many  of  these  local  programs  is  pre- 
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sented.  Technical  information  useful  for  ground- 
water planning  includes  the  physical  framework 
(hydrogeological  maps,  topographic  maps,  trans- 
missivity  maps,  etc),  hydrologic  stresses  (surface 
water  diversions,  groundwater  pumpage,  stream- 
flow  quality,  areas  of  discharge  and  recharge), 
groundwater  modeling  and  model  calibration,  and 
prediction  and  optimization  analysis.  A  description 
is  given  which  explains  how  this  technical  informa- 
tion can  be  translated  into  straightforward  evalua- 
tions that  identify  groundwater  threats  and  how 
these  evaluations  can  help  build  public  and  politi- 
cal support  for  local  protection  programs.  (See 
W89-05600)  (Stoehr-PTT) 
W89-05605 


LONG  ISLAND  CASE  STUDY, 

Long  Island  Regional  Planning  Board,  Hauppauge, 
NY. 

L.  E.  Koppelman. 

In:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1987.  p  157-203,  3 
fig,  3  tab,  40  ref. 

Descriptors:  'Long  Island,  *New  York,  *Water 
pollution  prevention,  'Groundwater  pollution, 
*Public  participation,  'Planning,  Case  studies,  To- 
pography, Permeability  coefficient,  Effluents, 
Wastewater  treatment,  Storm  water,  Recharge 
basins,  Fertilizers,  Pesticides,  Legal  aspects, 
Runoff. 

A  case  study  of  Long  Island  and  its  specific  char- 
acteristics in  relation  to  groundwater  management 
and  water  supplies  is  presented.  This  area's  physi- 
cal setting,  groundwater  system  and  groundwater 
problems  are  described.  Existing  pollution  sources 
include  domestic  on-site  waste  disposal  systems, 
sewage  treatment  plant  effluents,  stormwater 
basins,  landfills,  highway  de-icing,  fertilizers  and 
pesticides,  storage  tanks  and  pipelines,  airborne 
pollution,  and  spills  and  accidental  discharges.  A 
brief  history  is  given  of  various  institution's  roles  in 
groundwater  management.  Recommendations  pre- 
sented by  these  institutions  are  addressed,  and  al- 
ternatives to  groundwater  management  such  as 
land  use  controls  and  good  management  practices 
are  shown  to  be  an  effective  means  of  controlling 
groundwater  pollution.  Citizen  participation  was 
used  successfully  to  increase  the  success  of  this 
area's  groundwater  protection  programs.  (See  also 
W89-05600)  (Stoehr-PTT) 
W89-05606 


DADE  COUNTY,  FLORIDA,  CASE  STUDY, 

Dade  County  Planning  Dept.,  Miami,  FL. 
R.  R.  Walters. 

In:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1987.  p  205-239  12 
fig,  3  tab,  10  ref. 

Descriptors:  'Public  policy,  'Water  quality  man- 
agement, 'Water  pollution  prevention,  'Florida, 
'Dade  County,  'Groundwater  management, 
Groundwater  pollution,  Aquifers,  Soil  conserva- 
tion, Geology,  Wastewater  treatment,  Land  use, 
Case  studies. 

Florida  communities  have  been  building  directly 
on  top  of  their  drinking  water  reservoir,  the  Bis- 
cayne  Aquifer.  This  building  is  posing  significant 
water  quality  problems  given  the  emerging  knowl- 
edge regarding  the  contamination  of  groundwater 
with  synthetic  organic  chemicals  and  the  potential 
health  effects  of  this  contamination.  The  ground- 
water management  programs  in  Dade  County, 
Florida,  that  have  been  instituted  to  protect  the 
quality  of  the  Biscayne  Aquifer  are  discussed.  The 
location,  climate,  geology,  soils,  and  recharge 
sources  are  discussed  to  give  a  background  of  this 
area's  water  supply  needs  and  uses.  The  Wellfield 
Protection  Study  is  examined  to  illustrate  the  com- 
munities involvement  in  developing  policies  and 
regulations  governing  groundwater  quality.  The 
five  elements  of  the  current  wellfield  protection 
program  are:  (1)  water  management  and  monitor- 
ing; (2)  water  and  waste  treatment  facilities;  (3) 
land  use  policies  and  controls;  (4)  environmental 
regulations  and  enforcement;  and  (5)  public  aware- 
ness and  involvement.  (See  W89-05600)  (Stoehr- 


W89-05607 


WAUSAU,  WISCONSIN,  CASE  STUDY, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

G.  W.  Page. 

In:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1987.  p  241-259  2 
fig,  4  tab,  18  ref. 

Descriptors:  'Water  pollution  prevention,  'Water 
quality  management,  'Wisconsin,  'Groundwater, 
'Groundwater  pollution,  'Water  quality,  Urban 
planning,  Toxicity,  Water  supply,  Organic  com- 
pounds, Volatile  solids,  Case  studies. 

The  state  of  Wisconsin  through  its  Department  of 
Natural  Resources  actively  attempts  to  protect 
groundwater  from  toxic  contamination  and  to  re- 
spond to  groundwater  contamination  events.  Wis- 
consin has  enacted  one  of  the  most  thorough  and 
comprehensive  groundwater  management  acts  in 
the  nation.  This  paper  describes  the  series  of  events 
that  led  to  these  regulations.  The  contamination  of 
the  water  supply  by  industrial  sources  is  outlined, 
and  the  steps  taken  to  rectify  these  water  quality 
problems  is  presented.  Future  development  sites 
for  new  well  fields  for  the  city  of  Wausau  and  its 
surrounding  municipalities  are  discussed.  A  region- 
al water  system  is  being  considered.  Advantages  of 
a  regional  system  include  economies  of  scale,  de- 
veloping new  well  fields,  and  protecting  the  re- 
charge areas  of  the  new  well  fields.  (See  W89- 
05600)  (Stoehr-PTT) 
W89-05608 


URBAN  GROWTH  MANAGEMENT  AND 
GROUNDWATER  PROTECTION:  AUSTIN, 
TEXAS. 

Lower  Colorado  River  Authority,  Austin,  TX. 
Dept.  of  Natural  Resource  Policy  and  Programs. 
K.  S.  Butler. 

In:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1987.  p  261-287,  7 
fig,  2  tab,  27  ref. 

Descriptors:  'Planning,  'Water  quality  manage- 
ment, 'Water  pollution  prevention,  'Texas, 
'Groundwater  pollution,  'Urban  planning, 
Aquifers,  Storm  water,  Runoff,  Public  opinion, 
Watersheds,  Watershed  management. 

The  process  of  planning  for  the  protection  of 
groundwater  used  by  the  city  of  Austin,  Texas  is 
discussed.  The  effects  that  the  ordinances  for  sev- 
eral watersheds  and  the  associated  aquifer  will 
have  on  suburban  land  development  and  water 
quality  protection  for  the  Edwards  Aquifer  is  dis- 
cussed. The  specific  issues  addressed  in  this  discus- 
sion include  the  reasons  for  the  Edwards  Aquifer 
being  so  deserving  of  special  protection  in  the  face 
of  urban  expansion,  how  these  development  stand- 
ards affect  the  planning  of  new  subdivisions  and 
site  developments,  and  how  groundwater  quality 
protection  standards  operate  in  the  broader  context 
of  growth  management  in  this  rapidly  urbanizing 
region  of  central  Texas.  (See  W89-05600)  (Stoehr- 
PTT) 
W89-05609 


PERTH  AMBOY,  NEW  JERSEY,  CASE  STUD- 
IES, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

G.  W.  Page. 

In:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1987.  p  289-298,  17 
ref. 

Descriptors:  'Water  quality  management,  'New 
Jersey,  'Groundwater  pollution,  'Water  quality, 
'Water  supply,  Case  studies,  Planning,  Industrial 
water,  Urban  areas,  Drinking  water,  Contamina- 
tion, Toxicity,  Polychlorinated  biphenyls,  Carcino- 
gens. 

A  case  study  is  presented  of  Perth  Amboy,  New 
Jersey  that  illustrates  this  area's  particular  ground- 
water quality  problems  and  the  solutions  of  these 
problems.  Because  this  area  had  salt  water  intru- 
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sion  in  its  water  supply,  the  city  had  to  acquire 
land  in  an  undeveloped  watershed  in  Middlesex 
County  about  45  miles  away.  The  history  of  toxics 
and  nontoxics  contamination  problems  that  devel- 
oped with  this  water  supply  is  presented.  The 
groundwater  protection  plans  used  by  other  mu- 
nicipalities are  not  available  to  Perth  Amboy  be- 
cause its  well  field  (the  Runyon  Well  Field),  is 
located  in  a  different  municipality.  Perth  Amboy 
could  build  expensive  water  treatment  facilities 
(not  presently  needed)  or  purchase  water  from 
another  source.  (See  W89-05600)  (Stoehr-PTT) 
W89-05610 


SANTA  CLARA  VALLEY  (SILICON  VALLEY), 
CALIFORNIA,  CASE  STUDY, 

Sunnyvale,  CA. 
T.  Lewcock. 

In:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1987.  p  299-324  1 
fig,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution prevention,  'Legislation,  'Underground 
storage,  'Silicon  Valley,  'California,  'Groundwat- 
er pollution,  'Water  quality  management,  Hazard- 
ous materials,  Ordinances,  Legal  aspects,  Water 
quality,  Case  studies,  Storage  tanks. 

An  overview,  of  the  Santa  Clara  Valley  is  provid- 
ed to  give  the  background  of  this  area's  specific- 
needs  in  regards  to  groundwater  management.  The 
water  system  of  the  Santa  Clara  Valley  is  de- 
scribed and  includes  a  discussion  of  contamination 
sources  in  the  valley.  The  primary  focus  of  local 
and  state  officials  is  the  leaking  underground  tanks 
that  contain  solvents  and  other  hazardous  chemi- 
cals used  in  the  manufacturing  process  of  the  high 
technology  industries  in  the  area.  The  roles  and 
responsibilities  of  federal,  state,  and  regional  gov- 
ernments are  outlined  with  an  emphasis  on  the 
implementation  of  the  Model  Storage  Ordinance 
used  to  help  solve  the  problems  of  the  leaking 
tanks.  The  importance  of  cooperation  among  all 
interested  parties  is  stressed.  (See  W89-05600) 
(Stoehr-PTT) 
W89-05611 


SOUTH  BRUNSWICK,  NEW  JERSEY,  CASE 
STUDY, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

G.  W.  Page. 

In:  Planning  for  Groundwater  Protection.  Aca- 
demic Press,  New  York,  NY,  1987.  p  325-340,  2 
fig,  19  ref. 

Descriptors:  'Water  quality  management,  'Ordi- 
nances, 'Water  pollution  prevention,  'New  Jersey, 
'Groundwater  pollution,  Contamination,  Drinking 
water,  Toxicity,  Planning,  Water  supply,  Munici- 
pal water,  Case  studies,  Legal  aspects. 

The  planning  implications  of  toxic  contamination 
of  groundwater  were  examined  by  investigating  a 
toxics  pollution  problem  in  the  municipality  of 
South  Brunswick,  New  Jersey.  South  Brunswick  is 
primarily  a  rural  township  in  central  New  Jersey 
that  has  undergone  rapid  suburban  growth  in 
recent  years.  Planning  for  an  adequate  supply  of 
potable  water  has  become  a  serious  constraint  on 
growth  in  the  town.  The  contamination  of  the 
town's  water  supply  source  with  toxic  substances 
has  introduced  a  whole  series  of  new  and  serious 
planning  problems.  A  groundwater  protection  plan 
was  developed  which  includes  a  new  water  treat- 
ment plant  capable  of  removing  a  wide  range  of 
toxic  contaminants,  an  environmental  resource  in- 
ventory with  detailed  information  on  the  geology, 
topography,  soils  and  water,  a  surveillance  pro- 
gram, a  local  emergency  response  plan,  and  a  land 
use  planning  process.  (See  also  W89-05600) 
(Stoehr-PTT) 
W89-05612 


BEDFORD,  MASSACHUSETTS,  CASE  STUDY, 

B.  J.  Ram,  and  H.  E.  Schwarz. 
In:   Planning   for  Groundwater   Protection.   Aca- 
demic Press,  New  York,  NY,  1987.  p  341-367,  2 
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fig,  2  tab,  30  ref. 

Descriptors:  *Legal  aspects,  'Massachusetts, 
•Drinking  water,  *Water  quality  management, 
*Water  pollution  prevention,  Public  health,  Con- 
tamination, Water  supply,  Planning,  Local  govern- 
ments, Water  quality,  Case  studies,  Litigation, 
Hazardous  materials,  Municipal  water. 

This  case  study  of  Bedford,  Massachusetts,  dis- 
cusses groundwater  management  issues  and  de- 
scribes the  contamination  of  this  municipal  under- 
ground drinking  water  supply.  Background  of  this 
area  is  provided,  along  with  a  description  of  the 
hydrogeology  of  the  tributary  watershed  located 
in  the  town.  The  town's  institutional  structure  is 
outlined,  and  each  institution's  role  is  described. 
Specific  contamination  problems  are  presented  to 
illustrate  the  ways  in  which  the  township  learned 
of  the  toxic  contamination  of  their  water  supply. 
Results  of  the  town's  technical  investigation  were: 

(1)  that  industrial  chemicals  had  been  discharged 
to  tributary  watersheds  of  its  four  municipal  wells; 

(2)  that  several  sewer  systems  were  probable 
sources  of  contaminants;  (3)  that  major  concentra- 
tions of  contaminants  could  possibly  be  discharged 
from  groundwater  within  2-4  yr;  and  (4)  that  alter- 
native water  supplies  be  provided.  Bedford  filed 
suit  against  six  local  industries  that  allegedly 
caused  the  groundwater  contamination.  Bedford 
has  begun  to  develop  a  range  of  nonstructural 
approaches  to  protect  the  remaining  groundwater 
resources  including  zoning  and  land  use  controls. 
This  paper  brings  to  light  several  issues  and  prob- 
lems relating  to  the  protection  of  underground 
drinking  water  sources  by  local  communities.  (See 
W89-05600)  (Stoehr-PTT) 

W89-05613 


RESEARCH  ON  WATER  QUALITY  OF  RESER- 
VOIR TAILWATERS, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05747 


GROUNDWATER  QUALITY:  STATE  ACTIVI- 
TIES  TO  GUARD  AGAINST  CONTAMINANTS. 

General  Accounting  Office,  Washington,  DC. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-161724. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  GAO/PEMD-88-5,  February  1988. 
166p,  13  fig,  19  tab,  10  ref,  5  append. 

Descriptors:  *Water  law,  *State  jurisdiction, 
♦Standards,  *Water  quality  control,  *Water  pollu- 
tion prevention,  *Groundwater  quality,  Regula- 
tions, Groundwater  pollution. 

This  report  focuses  on  state  groundwater  standards 
activities.  The  federal  role  in  dealing  with  the 
problem  has  been  largely  supportive  and  the  Con- 
gress has  been  considering  whether  the  role  is 
sufficient.  The  study  examines  what  the  states  are 
doing  in  setting  standards  to  protect  groundwater 
in  terms  of  the  context  within  which  the  states 
establish  standards,  which  states  have  set  ground- 
water standards  for  what  contaminants,  how  the 
standards  differ  across  the  states,  how  the  states 
have  developed  their  standards,  and  how  they  use 
the  standards.  Forty-one  states  have  either  numeric 
or  narrative  standards.  Almost  half  the  states,  have 
1,019  numeric  standards  cover  250  physical  char- 
acteristics of  groundwater.  Except  for  the  stand- 
ards that  follow  the  federal  drinking  water  stand- 
ards, there  is  little  uniformity.  The  numeric  stand- 
ards established  by  the  various  states  are  tabulated. 
(Lantz-PTT) 
W89-05765 


GEOCHEMICAL  MODELING  RESEARCH  RE- 
LATED TO  THE  SURFACE  DISPOSAL  OF 
PROCESSED  OIL  SHALE  SOLID  WASTE, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5E. 
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OUR  NATIONAL  HERITAGE:  A  PROTECTION 
GUIDEBOOK, 

For  primary  bibliographic  entry  see  Field  6E. 

W89-05770 


OPERATIONAL,  SPATIAL,  AND  ENVIRON- 
MENTAL WATER  PLANNING  AND  ANALY- 
SIS-PHASE II, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Re- 
source Development. 
B.  C.  Bill,  and  J.  F.  Bartholic. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-102198/ 
AS,  price  codes:  A05  in  paper  copy,  A01  in  micro- 
fich.  Michigan  Institute  of  Water  Research,  E. 
Lansing,  Technical  Report  No.  G1429-04,  April 
1988.  49  p,  17  fig,  6  tab,  11  ref,  append.  Contract 
1 4-08-000 1-G 1429.  Project  USGS  G1429-04. 

Descriptors:  *Model  studies,  'Computer  models, 
•Nonpoint  Source  Pollution  Model,  'Watershed 
management,  AGNPS,  Best  management  practice. 
Phosphorus,  Nutrients,  Michigan,  Nonpoint  pollu- 
tion sources,  Little  Swan  Creek  Watershed. 

The  Agricultural  Nonpoint  Source  Pollution 
Model  (AGNPS)  was  applied  in  the  Little  Swan 
Creek  Watershed  in  Branch  County,  Michigan. 
The  model  was  verified  within  the  conditions  of 
southern  Michigan  and  a  sensitivity  analysis  con- 
ducted. The  model  was  evaluated  for  its  user 
friendliness  and  ease  of  use  by  potential  users.  The 
application  of  AGNPS  has  demonstrated  the 
model's  potential  for  assisting  water  quality  plan- 
ners in  the  monumental  task  of  contolling  nonpoint 
sources  pollution.  The  model  was  indispensable  in 
identifying  priority  areas  required  by  the  Clean 
Water  Incentive  program.  Without  such  a  model, 
it  would  have  been  impossible  to  identify  these 
areas  without  taking  expensive  and  time-consum- 
ing measurements.  The  model  has  also  demonstrat- 
ed its  potential  usefulness  by  allowing  watershed 
coordinators  and  land  managers  a  look  into  the 
future  to  see  how  changes  in  tillage,  fertilizer  prac- 
tices and  crop  rotation  affect  surface  water  quality. 
(See  also  W88-00943)  (USGS) 
W89-05772 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

THIRD  CARIBBEAN  ISLANDS  WATER  RE- 
SOURCES CONGRESS. 

Proceedings  of  a  Symposium  held  in  St.  Thomas, 
U.S.  Virgin  Islands,  July  22-25,  1986.  Puerto  Rico 
Water  Resources  Association.  1986.  95p.  Edited  by 
Ferdinand  Quinones,  Ana  V.  Sanchez,  and  Henry 
H.  Smith. 

Descriptors.  'Water  resources  development, 
'Water  management,  'Caribbean,  'Water  supply, 
Precipitation,  Water  quality,  Information  systems, 
Groundwater  quality,  Groundwater  budget,  Geo- 
chemistry, Simulation  analysis,  Aquifers,  Confer- 
ences. 

Water  has  become  a  critical  commodity  in  the 
Caribbean  Region.  In  spite  of  a  relative  abundance 
of  rainfall  even  on  the  smaller  islands,  the  region  is 
faced  with  severe  seasonal  shortages  as  well  as 
increasing  water  quality  problems.  The  supply  of 
the  water  needs  in  the  area  will  become  even  more 
critical  as  economic  development  accelerates  and 
the  population  continues  to  increase.  The  develop- 
ment of  the  necessary  infrastructure  to  supply  the 
water  needs  of  the  next  30  years  will  require  large 
capital  investments.  Perhaps  even  more  important, 
it  will  require  training  of  scientists  and  technicians 
in  the  investigation  and  management  of  the  limited 
water  resources.  The  lack  of  trained  personnel 
could  be  the  most  important  factor  in  the  solution 
of  the  water  resources  problems  in  the  region.  The 
principal  objectives  of  this  'Third  Caribbean  Is- 
lands Water  Resources  Congress',  were  to  provide 
a  focus  for  the  transfer  of  technology  on  hydrolo- 
gy and  water  resources  investigations  in  the 
region.   The  severe  quality   problems  that   affect 


water  supplies  in  the  U.S.  Virgin  Islands  are  the 
subject  of  two  papers.  1  he  importance  of  a  reliable 
data  base  on  water  use  in  small  islands  is  consid- 
ered in  a  paper  on  water  use  in  St.  Croix  Ad- 
vanced techniques  are  discussed  on  how  to  meas- 
ure groundwater  contributions  to  runoff,  use  of 
gcochemical  techniques  for  interpretation  of  water 
quality  characteristics,  use  of  dye  tracers  in  karst 
areas,  simulation  of  small  island's  aquifers,  and  use 
Of  borehole  geophysical  tools  to  estimate  moisture 
The  contamination  of  groundwater  resources  is 
discussed  in  several  papers  focusing  on  monitoring, 
sludge  management,  and  environmental  assess- 
ment. (See  W89-04666  thru  W89-04682)  (Lantz- 
PTT) 
W 89-04665 


GREAT  LAKES  STORM  SURGE  PLANNING 
PROGRAM  (SSPP), 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  ML  Great  Lakes  Environmental 
Research  Lab. 

D.  J.  Schwab,  and  E.  W.  Lynn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 19433. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Memorandum  ERL  GLERL- 
65,  August  1987.  9p,  5  ref,  2  append. 

Descriptors:  'Storm  surges,  'Seiches,  'Great 
Lakes,  'Storms,  'Computer  programs,  Water 
level.  Flood  control,  Lake  Erie,  Lake  Ontario, 
Lake  Huron,  Lake  Michigan,  Lake  Superior. 

A  computer  program  for  estimating  maximum  and 
minimum  storm  surge  water  levels  for  the  Great 
Lakes  is  reported.  Storm  surge  water  levels  for  a 
given  wind  speed  and  wind  direction  can  be  calcu- 
lated for  Lake  Ontario,  Centra!  and  Eastern  Lake 
Erie,  Western  Lake  Erie,  Lake  St.  Clair,  Lake 
Huron,  Saginaw  Bay.  the  eastern  shore  of  Lake 
Michigan,  the  western  shore  of  Lake  Michigan, 
Green  Bay,  or  Lake  Superior.  The  program  can  be 
run  on  any  PC-type  computer.  (Author's  abstract) 
W89-04840 

EFFECTIVENESS  OF  BMPS  FOR  STORM- 
WATER  MANAGEMENT  IN  URBANIZED  WA- 
TERSHEDS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For   primary  bibliographic  entry  see   Field   5G. 

W89-04873 


DECISION  SUPPORT  SYSTEM  FOR  SELECT- 
ING INPUTS  TO  A  BASIN  SCALE  MODEL, 

Agricultural  Research  Service,  Temple,  TX.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-05265 


ASSESSMENT  OF  THE  OPERATIONS  AND 
MAINTENANCE  COMPONENT  OF  WATER 
SUPPLY  PROJECTS, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W 89-055 16 


COMMUNITY  DEVELOPMENT  WORKER 
TRAINING  FOR  THE  SHABA  REFUGEE 
WATER  SUPPLY  PROJECT  IN  ZAIRE, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
S.  C.  Ford. 

Water  and  Sanitation  for  Health  Project,  Washing- 
lon,  DC.  WASH  Field  Report  No.  178,  April 
1986.  36p,  5  append.  AID  Contract  5942-C-00- 
4085-00,  Project  936-5942. 

Descriptors:  'Developing  countries,  'Training, 
'Water  supply  development,  'Zaire,  Public  par- 
ticipation, Wells,  Evaluation.  Water  resources  de- 
velopment. Boreholes. 

At  the  request  of  the  USAID  Mission  in  the  Re- 
public  of   Zaire,    the    Water   and    Sanitation    for 
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Health  (WASH)  Project  was  authorized  by 
USAID's  Office  of  Health  in  Washington,  DC,  to 
send  a  consultant  to  Zaire  in  January  1986  to  train 
community  development  workers  for  the  Shaba 
Refugee  Water  Supply  Project  (116)  in  Sandoa, 
Shaba.  A  three-week  participatory,  community- 
based  training  program  was  designed  in  the  United 
States  for  implementation  at  project  headquarters 
in  Sandoa.  Community  development  workers 
(CDW)  were  trained  to  help  communities  partici- 
pate fully  in  selecting,  constructing,  and  maintain- 
ing project  water  systems.  Included  in  this  report 
are  descriptions  of  the  planning  and  implementa- 
tion phases  of  the  training,  an  assessment  of  the 
training,  and  recommendations  for  future  training 
programs.  The  consultant's  recommendations  in- 
clude: (1)  Training  logistics  coordinator  should  be 
appointed  as  a  liaison  between  the  trainers  and  the 
Project  116  administrative  assistant  and  should  be 
responsible  for  all  of  the  logistical  arrangements 
for  the  training;  (2)  A  greater  number  of  communi- 
ties willing  to  participate  in  training  should  be 
contacted  well  in  advance  of  the  actual  training; 
(3)  For  the  CDW  to  be  competent  to  explain  the 
different  systems  and  discuss  their  advantages  and 
disadvantages  with  communities,  they  need  to 
have  a  thorough  understanding  of  the  systems' 
construction  and  maintenance  steps;  (4)  Develop- 
ing community  participation  strategies  for  bore- 
hole wells  should  take  place  approximately  two 
months  before  the  drilling  equipment  is  scheduled 
to  arrive  in  Sandoa;  and  (5)  The  training  of  village 
water  committee  trainers  should  take  place  ap- 
proximately one  month  before  the  drilling  equip- 
ment is  scheduled  to  arrive  in  Sandoa  and  several 
weeks  after  the  CDW  have  designed  and  tested  the 
community  participation  strategies  for  communi- 
ties with  borehole  wells.  (Lantz-PTT) 
W89-05521 


TRAINING  OF  TRAINERS  WORKSHOP  AND 
TRAINING  MATERIALS  DEVELOPMENT 
FOR  THE  WATER  AND  SANITATION  COM- 
PONENT OF  SANRU  II, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
H.  L.  Jennings,  and  P.  Gaye. 

Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Field  Report  No.  177,  April 
1986.  62p,  4  append.  AID  Contract  5942-C-00- 
4085-00,  Project  936-5942. 

Descriptors:  'Developing  countries,  "Management 
planning,  "Training,  "Education,  "Water  manage- 
ment, "Zaire,  "Sanitation,  Water  resources  devel- 
opment, Evaluation,  Rural  areas. 

The  WASH  Project  assisted  the  USAID  Mission 
in  Zaire,  under  Activity  No.  221,  to  develop  a 
national  training  capacity  for  the  Government  of 
the  Republic  of  Zaire's  (GOZ)  rural  water  supply 
and  sanitation  sector.  Two  consultants  trained  a 
team  of  core  trainers  and  assisted  the  trainers  in  the 
development  of  designs,  curricula  and  materials.  In 
1985,  USAID/Zaire  requested  WASH  assistance 
in  developing  an  overall  strategy  and  training  plan 
for  the  water  and  sanitation  component  of  the 
SANRU  II  Project.  The  purpose  of  the  SANRU  II 
Project  is  to  establish  sustainable  community-sup- 
ported primary  health  care  systems  in  50  rural 
health  zones  in  Zaire.  The  water  and  sanitation 
component  of  the  SANRU  II  Project  includes  two 
separate  but  interrelated  elements.  The  first  sup- 
ports SANRU  II-assisted  rural  health  zones  to 
improve  their  ability  to  plan  and  carry  out  water 
and  sanitation  activities.  The  second  helps  to 
strengthen  the  National  Rural  Water  Service 
(SNHR),  which  is  responsible  for  constructing 
rural  water  systems  throughout  Zaire.  All  the  vari- 
ous evaluation  instruments  indicated  a  consistently 
high  degree  of  satisfaction  with  the  training  of 
trainers  (TOT)  workshop.  The  consultants  recom- 
mend several  important  steps  in  the  implementa- 
tion of  the  training  strategy.  Among  these  recom- 
mendations were  the  following:  (1)  Church  of 
Christ  of  Zaire  and  SNHR  should  create  a  training 
coordinating  committee;  (2)  SNHR  should  consid- 
er designating  a  full-time  training  coordinator;  and 
(3)  Debriefmgs  should  be  held  with  the  national 
training  team  after  the  first  round  of  workshops. 
(Lantz-PTT) 
W89-05522 


TRAINING  OF  TRAINERS  IN  MALAWI'S 
HEALTH  EDUCATION  AND  SANITATION 
PROMOTION  (HESP)  PROGRAM  (PHASE 
TWO), 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F 
W89-05528 


TOWARDS  A  LONG-TERM  BALANCE  BE- 
TWEEN ECONOMICS  AND  ENVIRONMEN- 
TAL PROTECTION, 

Heidelberg  Univ.  (Germany,  F.R.).  Alfred  Weber- 

Inst. 

For   primary   bibliographic    entry   see   Field    5G. 

W89-05581 


ENVIRONMENTAL  MANAGEMENT  OF  NEW 
MINING  OPERATIONS, 

Ok  Tedi  Mining  Ltd.,  Port  Moresby  (Papua  New 

Guinea). 

For   primary   bibliographic    entry   see   Field   5G. 

W89-05585 


DATA    AND    ORGANIZATIONAL    REQUIRE- 
MENTS FOR  LOCAL  PLANNING, 

Illinois  Univ.  at  Chicago  Circle.  School  of  Urban 

Planning  and  Policy. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05605 


REGIONAL  FLOOD  FREQUENCY  ANALYSIS: 
PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  FLOOD  FREQUENCY  AND 
RISK  ANALYSES,  14-17  MAY  1986,  LOUISI- 
ANA STATE  UNIVERSITY,  BATON  ROUGE, 
U.S.A. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05614 


SENSITIVITY  CONSTRAINED  NONLINEAR 
PROGRAMMING:  A  GENERAL  APPROACH 
FOR  PLANNING  AND  DESIGN  UNDER  PA- 
RAMETER UNCERTAINTY  AND  AN  APPLI- 
CATION TO  TREATMENT  PLANT  DESIGN, 
Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

J.  G.  Uber,  J.  J.  Kao,  E.  D.  Brill,  and  J.  T.  Pfeffer. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-199922/ 
AS,  price  codes:  All  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  (1988).  218  p,  30  fig,  21  tab,  60 
ref,  3  append.  Contract  14-08-0001 -Gil 44.  Project 
USGSG1144. 

Descriptors:  "Robustness,  "Nonlinear  program- 
ming, "Design,  "Wastewater  treatment,  "Risks, 
"Optimization,  Reliability,  Planning,  Activated 
sludge,  Nonlinear  programming,  Systems  analysis, 
Model  studies,  Computer  programs. 

One  important  problem  with  using  mathematical 
models  is  that  parameter  values,  and  thus  the 
model  results,  are  oftem  uncertain.  A  general  ap- 
proach, Sensitivity  Constrained  Nonlinear  Pro- 
gramming (SCNLP),  was  developed  for  extending 
nonlinear  optimization  models  to  include  functions 
that  depend  on  the  system  sensitivity  to  changes  in 
parameter  values.  Such  sensitivity-based  functions 
include  first-order  measures  of  variance,  reliability, 
and  robustness.  Thus  SCNLP  can  be  used  to  gen- 
erate solutions  or  designs  that  are  good  with  re- 
spect to  modeled  objectives,  and  that  also  reflect 
concerns  about  uncertainty  in  parameter  values.  A 
solution  procedure  and  an  implementation  based 
on  an  existing  nonlinear  programming  code  are 
presented.  SCNLP  was  applied  to  a  complex  acti- 
vated sludge  wastewater  treatment  plant  design 
problem.  The  alternative  designs  generated  repre- 
sent the  tradeoff  between  cost  and  system  robust- 
ness, where  robustness  is  related  inversely  to  the 
sensitivity  of  effluent  qualoty  to  changes  in  55 
parameter  values.  The  results  show  a  significant 
tradeoff  between  cost  and  robustness  and  signifi- 
cant design  trends  associated  with  improvements  in 
robustness.  These  design  trends  are  generally  more 
consistent  with  recommended  design  practice  than 
is  the  minimum   cost  design.   SCNLP  should  be 
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applicable    to    many    problems    where    parameter 
value  uncertainty  is  important,  e.g.,  the  design  of 
contaminated   groundwater   remediation   schemes. 
(USGS) 
W89-05789 
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THIRD   CARIBBEAN    ISLANDS    WATER    RE- 
SOURCES CONGRESS. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-04665 


EPA'S   WASTE   MINIMIZATION    RESEARCH 
PROGRAM, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04749 


INTERLABORATORY  EVALUATION  OF  ICP- 
AES  METHOD  6010, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04821 


RCRA  LABORATORY  CERTIFICATION, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Office  of  Quality  Assurance. 
R.  R.  Hirst.  D.  M.  Stainken,  R.  L.  Fischer,  and  K. 
L.  Stauber. 

IN:  Waste  Testing  and  Quality  Assurance.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, PA.  Special  Technical  Publication  999,  1988. 
p  81-86,  2  tab. 

Descriptors:  "Quality  control,  "Environmental 
protection.  "Environmental  policy,  "Water  policy, 
"Laboratories,  "Pollutant  identification.  Waste 
characteristics,  Administrative  regulations,  Drink- 
ing water.  Quality  control,  New  Jersey,  Organic 
compounds.  Chemical  analysis,  Water  analysis, 
Water  pollution  control. 

The  Office  of  Quality  Assurance  (OQA)  within  the 
New  Jersey  Department  of  Environmental  Protec- 
tion develops  laboratory  standards  for  the  Depart- 
ment's Safe  Drinking  Water  and  NPDES 
(NJPDES)  programs,  and  administers  a  laboratory 
certification  program.  The  existing  certification 
program  was  first  promulgated  for  drinking  water 
in  1977.  Certification  for  water  and  wastewater 
was  offered  beginning  in  1981.  The  USEPA 
Region  II  RCRA  staff  incorporated  a  work  output 
in  the  FY  1986  USEPA/NJDEP  RCRA  Inter- 
agency Agreement  that  requires  the  Department  to 
begin  evaluating  compliance  and  performance  of 
analytical  laboratories  which  report  measurement 
data  to  the  Agency  and  the  Department  with  re- 
spect to  the  RCRA  program.  OQA  made  a  deci- 
sion to  develop  a  laboratory  certification  program 
for  waste  analyses  (RCRA)  and  to  incorporate 
such  a  program  into  its  current  regulations.  The 
RCRA  laboratory  certification  program,  as  it  is 
currently  proposed,  would  provide  laboratories 
with  certification  in  four  major  categories:  waste 
characterization,  inorganics,  organics,  and  miscel- 
laneous analyses.  Laboratories  will  be  certified  by 
individual  parameter  or  analysis  under  the  catego- 
ries of  waste  characterization,  inorganics  (AAS), 
and  miscellaneous  analyses.  For  organics  analyses, 
laboratories  will  be  certified  for  entire  analytical 
methods  rather  than  by  individual  analytes  (for 
example,  a  laboratory  will  be  certified  for  all  pa- 
rameters covered  under  SW-846  Method  8240 
rather  than  by  each  individual  analyte  listed  in  the 
method).  Laboratories  will  be  requested  at  the  time 
they  apply  for  certification  to  designate  which 
matrices  (aqueous  and/or  nonaqueous)  will  be  ana- 
lyzed under  their  RCRA  certification.  The  pro- 
gram will  require,  along  with  NJDEP's  RCRA 
regulations,  that  all  laboratories  that  submit  RCRA 
compliance  data  to  the  Department  must  be  certi- 
fied for  the  applicable  parameters  or  methods.  (See 
also  W89-04816)  (Author's  abstract) 
W89-04822 
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APPLICATION  OF  AN  EFFICIENT  NONLIN- 
EAR REGRESSION  TECHNIQUE  FOR  SEWER 
COST  MODELLING, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 
S.  L.  Ong. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  38, 
No.    3-4,   p   365-377,    April    1988.    8   tab,    17    ref. 

Descriptors:  *Model  studies,  'Statistical  models, 
*Cost  analysis,  Regression  analysis,  *Sewers, 
♦Wastewater  treatment,  Planning. 

The  effectiveness  of  an  efficient  nonlinear  regres- 
sion technique  for  estimating  the  empirical  param- 
eters associated  with  separable  and  generalized 
models  was  investigated.  The  nonlinear  regression 
technique  employed  is  particularly  useful  for 
models  in  which  linear  and  nonlinear  parameters 
are  separable  in  that  only  the  values  of  the  nonlin- 
ear parameters  need  to  be  optimized.  Thus,  the  use 
of  this  algorithm  need  only  provide  a  set  of  initial 
guessed  solutions  for  the  nonlinear  parameters, 
which  is  much  easier  to  estimate  than  the  linear 
one.  In  addition,  the  regression  technique  can  be 
implemented  on  a  microcomputer.  The  computa- 
tion experience  gained  indicates  that  the  nonlinear 
regression  technique  investigated  is  capable  of  ob- 
taining a  set  of  good  estimates  for  the  empirical 
constants  contained  in  the  two  types  of  cost 
models  studied  under  a  wide  range  of  noise  levels 
incorporated.  Besides,  the  algorithm  was  quite  in- 
sensitive to  the  initial  guessed  solution  for  the  case 
of  a  separable  model.  The  generalized  cost  model, 
on  the  other  hand,  was  also  found  to  be  insensitive 
to  the  initial  guessed  solution  when  the  noise  level 
incorporated  is  not  higher  than  a  level  of  0.25.  For 
both  types  of  cost  models,  the  mean  of  absolute 
percentage  error  with  respect  to  the  perfect  data 
was  consistently  smaller  than  that  with  respect  to 
data  with  built-in  error.  Thus,  one  can  conclude 
that  the  two  types  of  models  studied  are  not  too 
sensitive  to  minor  errors  in  the  estimated  values  of 
its  model  parameters.  (Miller-PTT) 
W89-05000 


EVALUATION  AND  IMPROVEMENT  OF  HY- 
DROLOGICAL  CONCEPTS  USED  IN  PAWN, 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

G.  E.  Arnold,  and  W.  E.  van  Vuuren. 

Agricultural  Water  Management  AWMADF,  Vol. 

14,  No.  1-4,  p  219-230,  August  1988.  4  fig,  1  tab,  11 

ref. 

Descriptors:  'Management  planning,  *Water  man- 
agement, 'Hydrologic  models,  'Mathematical 
models,  'Agricultural  hydrology,  'The  Nether- 
lands, Evaluation,  Hydrologic  aspects,  Model  test- 
ing, Unsaturated  flow,  Sensitivity  analysis. 

In  the  years  1976-1983  the  PAWN  study  (Policy 
Analysis  for  the  Water-management  in  the  Nether- 
lands) was  carried  out  in  order  to  assess  data  for  a 
national  water  management  policy.  Among  the 
mathematical  models  used  in  PAWN,  DEMGEN 
(DEMand  GENerator)  represents  agriculture.  By 
simulating  the  hydrological  cycle  in  agricultural 
areas  the  model  produces  data  on  sprinkling 
demand,  total  water  demand,  agricultural  damage 
and  the  changes  in  groundwater  levels  due  to 
water  suppletion.  The  results  of  a  critical  evalua- 
tion of  DEMGEN,  specifically  with  regard  to 
future  applications  are  presented.  Physical  con- 
cepts discussed  include  unsaturated  flow,  evapo- 
transpiration,  drainage,  and  irrigation.  Most  studies 
summarized  deal  with  separate  concepts,  but  there 
is  also  data  from  an  integral  sensitivity  analysis  and 
a  validation  of  DEMGEN  on  the  basis  of  data 
from  two  experimental  catchments  in  the  Nether- 
lands (Author's  abstract) 
W89-05128 


REGRESSION  EQUATIONS  FOR  LAKE  MAN- 
AGEMENT: HOW  FAR  DO  THEY  GO, 

Si  mi  r  for  Industriforskning,  Oslo  (Norway). 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05171 


OYSTER   AM)  SHRIMP  PRODUCERS  IN  ES- 
TUARINE AREAS  OP  THE  GULF  OF  MEXICO: 


ECOLOGICAL  CONSTRAINTS,  ECONOMIC 
INCENTIVES  AND  CONFLICTUAL  MANAGE- 
MENT, 

Laval  Univ.,  Quebec.  Dept.  de  Anthropologic 

Y.  Breton,  and  E.  Lopez  Estrada. 

Journal  of  Shellfish  Research  JSHRDA,  Vol.  7, 

No.  2,  p  319-326,  October  1988.  2  fig,  25  ref.  Social 

Sciences  Research  Council  of  Canada  Grant  410- 

83-1124. 

Descriptors:  'Estuarine  fisheries,  'Shellfish  farm- 
ing, 'Gulf  of  Mexico,  'Fish  management, 
'Mexico,  Oysters,  Shrimp,  Resources  manage- 
ment, Economic  aspects,  Political  aspects. 

Five  major  estuarine  areas  sustain  the  conduct  of 
fishing  activities  in  the  Gulf  of  Mexico.  In  spite  of 
strong  similarities,  mainly  based  on  the  exploitation 
of  two  major  species,  oyster  and  shrimp,  each  area 
is  characterized  by  a  differential  social  and  eco- 
nomic basis  in  which  the  growth  of  capitalism 
generates  conflicts  of  various  intensity.  This  paper 
focuses  on  two  major  fishing  centers,  Alvarado  in 
the  state  of  Veracruz  and  Ciudad  del  Carmen  in 
the  state  of  Campeche,  Mexico.  It  is  shown  how 
opposite  forms  of  resources  management,  partially 
rooted  in  some  specific  ecological  features,  arose 
from  different  forms  of  capital  management  and 
political  power  of  groups  of  producers.  Even 
though  the  state  has  been  seeking  to  promote  the 
development  of  fishing,  it  has  done  little  to  prevent 
pollution  of  the  estuaries  by  industrial  activities, 
e.g.  papermills,  sugar  cane  producers,  and  the  pe- 
troleum industry.  (VerNooy-PTT) 
W89-05241 


VALUE  OF  WATER  SUPPLY   AND  SANITA- 
TION IN  DEVELOPMENT:  AN  ASSESSMENT, 

North  Carolina   Univ.   at   Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05321 


ENVIRONMENTAL  MANAGEMENT  OF  NEW 
MINING  OPERATIONS  IN  DEVELOPED 
COUNTRIES:  THE  REGIONAL  COPPER- 
NICKEL  STUDY, 

Indiana  Univ. -Purdue  Univ.  at  Indianapolis. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05583 


DECISION-MAKING  FRAMEWORK  FOR 
MANAGEMENT  OF  DREDGED  MATERIAL 
DISPOSAL, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-05584 


ENVIRONMENTAL  POLICY  IN  BRITAIN:  RE- 
AFFIRMATION OR  REFORM, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England). 

For  primary  bibliographic  entry  see  Field  6E. 

W89-05767 


OPERATIONAL,  SPATIAL,  AND  ENVIRON- 
MENTAL WATER  PLANNING  AND  ANALY- 
SIS-PHASE II, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Re- 
source Development. 
For   primary   bibliographic   entry   see   Field    5G 

W89-05772 


ECONOMIC  STUDY   FOR  THE   POTENTIAL 
FOR  WATER  MARKETS  IN  IDAHO, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics. 

N.  Whittlesey,  J.  Hamilton,  and  P.  Halverson. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-101992/ 
AS,  price  codes:  A07  in  paper  copy,  A01  in  micro- 
fich.  Idaho  Water  Resources  Research  Institute, 
Moscow,  Project  Completion  Report,  December 
1986  136  p,  2  fig,  33  tab,  19  ref,  2  append.  Con- 
tract  1 4-08-0001 -G 1259.  Project  USGS  GI259-02. 


Descriptors:  'Water  market,  'Hydropower,  'Irri- 
gation, 'Idaho,  'Water  costs,  'Economic  evalua- 
tions. Cost  projections,  Stored  water,  Market 
value,  Option  lease  programs,  Agricultural  water 
use,  Water  demand. 

This  study  investigated  the  economic  potential  for 
water  markets  that  would  exchange  water  from 
irrigated  agricultural  to  hydropower  production  in 
southern  Idaho.  Two  kinds  of  water  market  were 
considered  The  first  involved  the  marketing  of 
stored  water  that  is  now  owned  by  agricultural 
interests  but  is  seldom  used  for  irrigation.  The 
second  was  an  option  lease  program  that  would 
depend  on  water  currently  used  for  irrigation.  A 
market  for  stored  water  is  currently  working  but 
could  be  modified  to  increase  the  market  value  of 
the  water.  The  value  that  could  be  created  by 
selling  stored  water  for  hydropower  far  exceeds  its 
current  value  in  storage  or  for  cultural  uses.  It  is 
conservatively  estimated  that  the  power  value  of 
this  water  ranges  from  $10  to  $22  per  acre-foot, 
while  the  current  price  being  paid  for  power  pro- 
duction is  $2.50  per  acre-foot.  The  option  lease 
program  also  appears  to  be  economically  feasible. 
This  program  would  allow  agriculture  to  use  the 
water  in  most  years  and  require  its  use  for  hydro- 
power  only  during  critical  flow  periods.  Thus, 
agriculture  remains  intact  while  the  water  contin- 
ues to  create  value  in  hydropower.  The  program 
analyzed  would  reduce  average  agricultural 
income  about  $2.50  per  acre  while  the  value  of 
hydropower  created  would  be  about  ten  times  this 
amount.  (USGS) 
W89-05777 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


COST    EFFECTIVENESS   OF   THE    STREAM- 
GAGING  PROGRAM  IN  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04898 


COST  EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAM IN  WISCONSIN, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-O4909 


ESTIMATING  RESIDENTIAL  PRICE  ELAS- 
TICITY OF  DEMAND  FOR  WATER:  A  CON- 
TINGENT VALUATION  APPROACH, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-05055 


MULTIOBJECTIVE  ALLOCATION  OF  WATER 
SHORTAGE  IN  THE  SVARTA  RIVER, 
SWEDEN, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6D. 
W89-05266 


WILLINGNESS  TO  PAY  FOR  WATER  IN 
RURAL  AREAS:  METHODOLOGICAL  AP- 
PROACHES AND  AN  APPLICATION  IN 
HAITI, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05384 


WATER  VENDING  AND  DEVELOPMENT: 
LESSONS  FROM  TWO  COUNTRIES, 

Agency  for  International  Development.  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
D.  Whittington,  D.  Lauria,  D.  A.  Okun,  and  X. 
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Mu. 

Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Technical  Report  No.  45,  May 
1988.  53p,  16  fig,  7  tab,  15  ref.  AID  Contract  5942- 
C-OO-4085-00.  Project  936-5942. 

Descriptors:  'Economic  aspects,  *Water  supply 
development,  'Developing  countries,  'Kenya, 
'Honduras,  Water  conveyance,  Rural  areas,  Urban 
areas,  Water  costs,  Costs,  Finances. 

Millions  of  people  in  developing  countries  obtain 
water  from  commercial  vendors  who  deliver  it  to 
their  houses.  This  water  is  very  expensive,  whether 
delivered  by  men,  animals,  or  motorized  vehicles. 
Households  supplied  by  vendors  generally  pay 
more  for  20  liters  of  water  than  those  supplied  500 
liters  per  day  from  a  piped  system.  Despite  the  fact 
that  water  vending  is  ubiquitous  in  the  Third 
World,  it  has  received  little  attention  and  is  not 
well  understood.  To  address  this  problem,  the 
WASH  project  and  a  research  team  from  the  Uni- 
versity of  North  Carolina  (UNC)  conducted  two 
in-depth  studies,  one  in  a  village  in  Kenya  and  the 
other  in  a  periurban  area  in  Honduras,  in  order  to 
understand  how  vending  systems  operate  and  how 
they  can  be  improved.  Both  studies  showed  that 
vendors  do  not  earn  large  profits,  making  govern- 
ment regulation  to  limit  exploitation  unnecessary. 
The  research  provides  concrete  evidence  that 
households  are  able  and  willing  to  pay  substantial 
amounts  of  money  for  water,  much  more  than 
would  be  necessary  for  a  piped  distribution  system 
with  yard  taps  (a  new  piped  system  with  yard  taps 
could  be  built  in  Ukunda,  Kenya  for  an  annual  per 
capita  cost  of  about  US  $10-$  15).  This  finding  is 
important  because  funds  from  donor  agencies  and 
national  governments  are  simply  not  sufficient  to 
make  grants  for  improved  water  services  in  devel- 
oping countries.  The  study  also  indicates  that 
vending  has  several  advantages  in  comparison  to 
other  water  delivery  systems:  vending  systems  can 
play  a  potentially  valuable  role  in  bridging  the  time 
from  when  a  community  can  afford  only  a  few 
improved  water  sources  until  the  time  when  in- 
comes increase  to  a  level  which  can  support  a 
piped  system  with  private  yard  taps  or  house  con- 
nections. Vending  systems  permit  households  to 
adjust  their  water  purchases  to  fit  their  cash  flow, 
and  operate  with  low  economies  of  scale  and  flexi- 
bility. Where  alternate  sources  of  water  are  avail- 
able, a  study  of  vending  can  indicate  the  extent  to 
which  convenience  is  valued.  In  both  Ukunda  and 
Tegucigalpa,  Honduras  people  were  willing  to  pay 
significant  sums  for  having  water  delivered  to  their 
homes.  (Lantz-PTT) 
W89-05519 


6D.  Water  Demand 


WATER  USE  IN  MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 

J.  C.  Wheeler. 

Maryland   Geological   Survey,  (Baltimore),    1983. 

lp,  11  fig,  22  ref. 

Descriptors:  'Water  use,  'Maryland,  Surface 
waters,  Water  supply,  Groundwater,  Industrial 
water,  Municipal  water,  Irrigation. 

Maryland  has  an  area  of  12,303  sq  mi,  with  1,725 
sq  mi  (141  human  population%)  being  water,  most 
of  which  is  saline  or  brackish.  The  total  population 
of  the  State  based  on  the  1980  Census  was 
4,216,446,  and  the  first  figure  shows  the  distribu- 
tion of  the  State  population  by  county.  Surface 
streams  are  the  suppliers  of  most  of  the  water  used 
in  the  Piedmont,  Blue  Ridge,  Valley  and  Ridge, 
and  Appalachian  Plateau  Provinces  of  the  State. 
Groundwater  supplies  are  not  as  abundant  in  these 
provinces  because  the  low  permeability  of  the  con- 
solidated rocks  underlying  them  are  only  able  to 
provide  relatively  small  amounts  of  water. 
Groundwater  sources  supply  most  of  the  water 
used  in  the  Coastal  Plain,  as  the  vast  network  of 
unconsolidated  sand  aquifers  underlying  this  prov- 
ince yield  large  quantities  of  water.  Surface  water 
sources  in  the  Coastal  Plain  are  minimally  used 
because  many  of  the  streams  have  insufficient  flow 
or  are  too  brackish  or  saline  for  most  uses.  Increas- 
ing demands  of  growing  population,  industrial  de- 


velopment, and  electrical  power  generation  have 
placed  stress  on  the  State's  sources  of  water 
supply.  Efficient  management  of  these  water  re- 
sources requires  that  the  amount  of  water  used  and 
the  type  and  location  of  that  use  be  determined. 
Once  collected,  water  use  data  will  help  evaluate 
the  effects  of  present  withdrawals  and  anticipate 
the  impact  of  future  water  demands.  This  report 
summarizes  water  use  data  as  the  average  quanti- 
ties withdrawn  daily  in  units  of  millions  of  gallons 
per  day  (Mgal/d).  The  five  categories  of  use  con- 
sidered are:  (1)  Public  supply;  (2)  Thermoelectric 
power  generation;  (3)  Industrial  (self-supplied);  (4) 
Irrigation;  and  (5)  Rural  (self-supplied).  Uses  not 
involving  the  withdrawal  of  water  such  as  recrea- 
tion, navigation,  preservation,  or  in-stream  use  for 
the  generation  of  hydroelectric  power  are  not  in- 
cluded in  this  report.  (Lantz-PTT) 
W89-04631 


ESTIMATED  WATER  USE  IN  ST.  CROIX,  U.S. 

VIRGIN  ISLANDS,  1983-1985, 

H.  Torres-Sierra. 

IN:    Third    Caribbean    Islands    Water    Resources 

Congress.  Proceedings  of  a  Symposium  held  in  St. 

Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p  7- 

11,  6  fig,  3  ref. 

Descriptors:  'Water  use,  'St.  Croix,  'Water  man- 
agement, 'Water  resources,  'Virgin  Islands,  Sur- 
veys, Seawater,  Groundwater  budget,  Desalina- 
tion, Saline  water. 

A  generalized  water  use  inventory  in  St.  Croix, 
U.S.  Virgin  Islands  was  conducted  from  Septem- 
ber 1983  to  October  1985.  The  inventory  showed 
that  about  73.18  million  gpd  (gallons  per  day)  of 
water  are  used,  of  which  98%  is  seawater. 
Groundwater  use  is  about  1.29  million  gpd,  while 
rainfall  catchments  provide  0.49  gpd.  About  35.4 
million  gpd  of  seawater  are  used  by  desalination 
plants  to  produce  about  3.5  million  gpd  of  freshwa- 
ter. Only  66%  of  the  production  from  the  desalina- 
tion plants  is  accounted  for.  (See  also  W89-04665) 
(Author's  abstract) 
W89-04667 


HISTORY    OF   GROUND-WATER    PUMPAGE 

AND     WATER-LEVEL     DECLINE     IN     THE 

BLACK    CREEK    AND    UPPER    CAPE    FEAR 

AQUIFERS    OF    THE    CENTRAL    COASTAL 

PLAIN  OF  NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-04939 


WATER  SUPPLIES  IN  WESTERN  KENTUCKY 
DURING  1984, 

Geological    Survey,    Louisville,    KY.   Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-04941 


GROUND-WATER  PUMPAGE  FROM  THE  CO- 
LUMBIA PLATEAU  REGIONAL  AQUIFER 
SYSTEM,  OREGON,  1984, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
C.  A.  Collins. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4211, 
1987.  21p,  1  plate,  6  fig,  2  tab,  1 1  ref. 

Descriptors:  'Water  use,  'Pumpage,  'Aquifer 
analysis,  'Oregon,  'Groundwater,  Columbia 
River,  Aquifers. 

Groundwater  pumpage  was  estimated  for  1984  for 
an  area  of  about  8,000  sq  mi  in  north-central 
Oregon.  Pumpage  data  were  collected  from  irriga- 
tion, industrial  and  public  supply  users  and  ana- 
lyzed as  part  of  the  Columbia  Plateau  Regional 
Aquifer  System  Analysis  (RASA)  study.  Ground- 
water is  pumped  from  Tertiary  basalts  and  inter- 
flow material  of  the  Columbia  River  Basalt  Group 
and  the  overlying  Tertiary-Quaternary  sedimenta- 
ry material.  Pumpage  was  estimated  from  flowme- 
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ter  data  for  about  two-thirds  of  the  area.  For  wells 
without  flowmeters,  pumpage  was  estimated  from 
power-consumption  data,  if  available,  or  from  irri- 
gated acreage  data,  using  an  areally  adjusted  appli- 
cation rate.  The  total  amount  of  water  pumped 
during  1984  was  estimated  to  be  about  148,000 
acre-feet.  (Author's  abstract) 
W 89-04967 


BENEFITS  OF  INCREASED  STREAMFLOW: 
THE  CASE  OF  THE  JOHN  DAY  RIVER 
STEELHEAD  FISHERY, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
N.  S.  Johnson,  and  R.  M.  Adams. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  11,  p  1839-1846,  November  1988.  1  fie,  3  tab 
33  ref. 

Descriptors:  'Instream  water  use,  'Water  use, 
'Fisheries,  'Stream  fisheries,  'Streamflow,  'Eco- 
nomic evaluation,  John  Day  River,  Sport  fishing, 
Trout,  Cost-benefit  analysis,  Oregon. 

Conflicts  between  instream  water  uses  such  as  fish 
production  and  traditional  out-of-stream  uses  are 
an  important  water  resource  issue.  One  criterion 
for  evaluating  the  merits  of  alternative  water  allo- 
cations is  economic  efficiency.  An  integrated  ap- 
proach was  used  to  measure  the  recreational  steel- 
head  fishery  benefits  of  incremental  streamflow 
changes  in  the  John  Day  River  in  Oregon.  The 
analysis  combines  a  steelhead  fishery  production 
model  with  a  contingent  valuation  assessment  of 
changes  in  fishing  quality  to  obtain  estimates  of  the 
marginal  value  of  water  in  producing  fishing  qual- 
ity. The  results  suggest  that  increased  summer 
flows  to  enhance  fishing  have  a  marginal  value  of 
about  $2.40  acre-foot.  When  expressed  in  terms  of 
water  actually  consumed,  the  value  may  be  up  to 
10  times  higher.  These  values  are  sensitive  to  the 
location  of  flow  alterations  in  the  river,  potential 
for  downstream  uses  and  number  of  anglers  in  the 
fishery.  (Author's  abstract) 
W89-05054 


ESTIMATING  RESIDENTIAL  PRICE  ELAS- 
TICITY OF  DEMAND  FOR  WATER:  A  CON- 
TINGENT VALUATION  APPROACH, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

J.  F.  Thomas,  and  G.  J.  Syme. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  11,  p  1847-1857,  November  1988.  1  fig,  11  tab, 

24  ref. 

Descriptors:  'Water  demand,  'Water  supply,  'Mu- 
nicipal water,  'Domestic  water,  'Pricing,  'Eco- 
nomic evaluation,  Groundwater,  Time  series  anal- 
ysis, Perth,  Australia,  Public  opinion. 

Residential  households  in  Perth,  Western  Australia 
have  access  to  privately  extracted  groundwater  as 
well  as  a  public  mains  water  supply,  which  has 
been  charged  through  a  2-part  block  tariff.  A  con- 
tingent valuation  approach  was  developed  to  esti- 
mate price  elasticity  of  demand  for  public  supply 
Results  are  compared  with  those  of  a  multivariate 
time  series  analysis.  Validation  tests  for  the  contin- 
gent approach  are  proposed,  based  on  a  compari- 
son of  predicted  behaviors  following  hypothesized 
price  changes  with  relevant  independent  data. 
Properly  conducted,  the  contingent  approach  ap- 
pears to  be  reliable,  applicable  where  the  available 
data  do  not  favor  regression  analysis,  and  a  fruitful 
source  of  information  about  social,  technical,  and 
behavioral  responses  to  change  in  the  price  of 
water.  (Author's  abstract) 
W89-05055 


EVALUATION  AND  IMPROVEMENT  OF  HY- 
DROLOGICAL  CONCEPTS  USED  IN  PAWN, 

Rijksinstituut  voor  Zuivenng  van  Afvalwater,  Le- 

lystad  (Netherlands). 

For  primary  bibliographic  entry  see  Field  6B. 

W89-05128 
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MULTIOBJECTIVE  ALLOCATION  OF  WATER 
SHORTAGE  IN  THE  SVARTA  RIVER, 
SWEDEN, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

I.  C.  Goulter,  and  R.  Castensson. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
4,   p   761-773,   August    1988.   2   fig,   5   tab,   9   ref, 
append. 

Descriptors:  *Water  demand,  *Model  studies, 
*Water  allocation,  *Water  shortage,  *Sweden, 
♦Water  supply,  Water  use,  Water  distribution,  Op- 
timization, Water  permits,  Hydrologic  properties. 
Hydroelectric  power,  Deterministic  models,  Irri- 
gation requirements,  Urban  watersheds. 

A  model  is  proposed  for  allocation  of  water  short- 
ages among  competing  water  uses  in  the  Svarta 
River  basin  in  Sweden.  The  three  major  competing 
uses  in  the  basin  are  hydroelectricity  generation, 
irrigation  water  supply,  and  urban  water  supply. 
Minor  uses  that  impact  upon  the  allocation  are 
minimum  river  flow  requirements  for  fishlife  and 
for  dilution  of  treated  wastewater,  and  storage 
level  restrictions  for  recreation  purposes  in  the 
main  storage  facility,  Lake  Sommen.  Analysis  of 
the  competing  demands  on  the  water  are  modeled 
through  the  method-of-weights  multiobjective 
technique  using  a  deterministic  mixed-integer  opti- 
mization formulation.  The  (0-1)  variables  in  the 
formulation  are  required  to  synthesize  the  restrict- 
ed validity  of  permits  for  withdrawal  of  irrigation 
water  from  the  river  and  to  simulate  the  complex 
operating  rules  of  the  major  regulation  facility  on 
the  river.  Due  to  the  deterministic  nature  of  the 
formulation,  the  model  is  used  on  a  hydrologic 
scenario  basis.  Use  of  the  model  is  demonstrated  by 
application  to  the  Svarta  River.  (Author's  abstract) 
W89-05266 


CONSUMPTIVE  USE  OF  STREAMFLOW  IN- 
CREASES IN  THE  COLORADO  RIVER  BASIN, 

Rocky   Mountain  Forest  and   Range  Experiment 
Station,  Fort  Collins,  CO. 
T.  C.  Brown,  B.  L.  Harding,  and  W.  B.  Lord. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
4,  p  801-814,  August   1988.  2  fig,  6  tab,  27  ref. 

Descriptors:  *Streamflow,  *Water  use,  *Colorado 
River,  "Hydrologic  models,  "Vegetation  effects, 
"Forest  management,  "Flow  augmentation, 
"Forest  hydrology,  "Water  yield  improvement, 
Water  allocation,  Hydrologic  properties,  Rivers, 
Optimization,  Simulation,  Forest  watersheds. 

The  disposition  of  streamflow  increases  that  could 
be  created  by  vegetation  management  on  forest 
land  along  the  upper  reaches  of  the  Colorado 
River  is  examined.  A  network  optimization  model 
was  used  to  simulate  water  flow,  storage,  con- 
sumptive use,  and  loss  within  the  entire  Colorado 
River  Basin  with  and  without  the  flow  increases, 
according  to  various  scenarios  incorporating  both 
current  and  future  consumptive  use  levels  as  well 
as  existing  and  potential  institutional  constrains. 
Results  indicate  that  very  little  of  the  flow  in- 
creases would  be  consumptively  used  at  current 
use  levels,  or  even  at  future  use  levels,  if  water 
allocation  institutions  remain  unchanged.  Given 
future  use  levels  and  economically  based  water 
allocation  institutions,  up  to  one-half  of  the  flow 
increases  could  be  consumptively  used.  The  timing 
of  streamflow  increases,  and  the  institutional  con- 
straints on  water  allocation,  often  limit  the  poten- 
tial for  consumptive  use  of  flow  increases.  (Au- 
thor's abstract) 
W89-05270 


ESTIMATED  CONSUMPTIVE  LOSS  FROM 
MAN-MADE  SNOW, 

Wright  Water  Engineers,  Inc.,  Denver,  CO. 
I.  M   Liscl,  K   D.  Mills,  and  C.  F.  Leaf. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
4.   p   815-820,   August    1988.   2   fig,   3  tab,   3   ref. 

Descriptors:  "Water  use,  "Recreation,  "Recreation 
demand,  "Snow  skiing,  "Model  studies,  Water  loss, 
Energy,  Energy  transfer,  Colorado,  Data  collec- 
tions, Regression  analysis,  I  hcrmodynamics. 


Consumptive  loss  of  water  attributable  to  man- 
made  snowmaking  was  estimated  using  an  energy 
balance  model  and  a  mass  balance  procedure.  Data 
from  nine  field  experiments  at  Colorado  ski  areas 
were  collected  and  used  in  these  models.  The  mean 
consumptive  loss  using  the  energy  balance  model 
for  the  nine  experiments  was  6.0%  and  5.8%  for 
the  mass  balance  model.  A  thermodynamic  rela- 
tionship and  a  regression  equation  were  developed 
to  provide  a  procedure  to  estimate  consumptive 
loss  as  a  linear  function  of  atmospheric  tempera- 
ture. (Author's  abstract) 
W89-05271 


HYDROGEOLOGY  AND  GROUND-WATER 
USE  AND  QUALITY,  BROWN  COUNTY,  WIS- 
CONSIN, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-05391 


BALANCING  THE  NEEDS  OF  WATER   USE, 

J.  W.  Moore. 

Springer- Verlag,  New  York.  1989.  267p. 

Descriptors:  "Multiobjective  planning,  "Water  use, 
"Competing  use,  "Water  management,  Agricul- 
ture, Forestry,  Fish,  Wildlife,  Transportation, 
Energy,  Industrial  water,  Water  storage,  Water 
quality. 

An  up-to-date  review  is  provided  of  the  multiple 
uses  of  water  in  diverse  parts  of  the  world  through 
discussions  of  the  use  of  water  by:  agriculture  and 
forestry,  fish  and  wildlife,  manufacturing,  transpor- 
tation, water  storage,  energy  generation,  and  mu- 
nicipalities. The  environmental  impact  created  by 
each  of  these  uses,  and  their  interaction,  are  re- 
viewed in  detail.  The  book  concludes  with  a  treat- 
ment of  water  quality  standards,  which  have 
emerged  as  an  effective  way  of  balancing  the  needs 
of  multiple  users.  (Lantz-PTT) 
W89-05426 


WESTERN  WATER  FLOWS  TO  THE  CITIES, 

J.  A.  Folk-Williams,  S.  C.  Fry,  and  L.  Hilgendorf. 
Island  Press,  Washington,  DC.  1985.  217  p. 

Descriptors:  "California,  "Colorado,  "Nevada, 
"New  Mexico,  "Utah,  "Arizona,  "Texas,  "Water 
law,  Case  studies,  Law  enforcement,  Decision 
making,  Water  use,  Legal  aspects. 

The  cities  of  the  Southwest,  though  responsible  for 
only  a  small  fraction  of  total  water  use  in  the 
region,  are  among  the  most  active  developers  and 
purchasers  of  new  water  supplies.  Their  decisions 
about  water  resource  strategies  are  also  increasing- 
ly controversial  among  the  urban  and  rural  con- 
stituencies most  directly  affected  by  their  plans. 
Surveys  are  presented  of  disputes  and  decisional 
problems  relating  to  water  supply  in  twenty  cities 
and  the  surrounding  urbanizing  regions  in  Arizona, 
southern  California,  Colorado,  Nevada,  New 
Mexico,  western  Texas  and  Utah.  Conflict  with 
Indian  tribes  is  especially  widespread,  and  there 
are  also  numerous  disputes  involving  agricultural 
communities,  environmental  and  recreational 
groups  as  well  as  rural  counties.  Litigation,  media 
and  political  actions  are  important  alternatives  for 
those  constituencies  who  believe  their  interests  are 
not  adequately  represented  in  decision-making. 
Thirty-eight  of  the  56  disputes  engaged  the  inter- 
ests of  constituencies  with  rural  concerns,  and  liti- 
gation was  used  in  26  of  these  cases.  In  13  of  these 
lawsuits,  negotiation  has  been  used  as  a  means  of 
reaching  decisions.  The  extent  of  conflict  sur- 
rounding urban  water  decisions  suggests  that  con- 
stituency groups  are  well  enough  organized  to  be 
able  to  intervene  in  many  circumstances,  though 
there  are  enormous  differences  in  the  resources 
available  to  these  groups.  Parties  to  disputes  sum- 
marized in  this  study  range  from  small  community 
groups  using  impromptu  fund-raising  techniques  to 
finance  a  lawsuit  to  governmental  agencies  with 
multi-billion  dollar  budgets.  The  Overview  section 
provides  a  brief  summary  of  the  study  as  a  whole. 
The  Survey  section  presents  an  introduction  to  the 
water  resources,  law  and  agency  structure  in  each 


state,  Followed  by  the  studies  of  particular  cities 
There  is  a  water  resources  profile  for  each  cit> 
summarizing  water  supply  and  use.  administration, 
pricing  and  conservation  issues,  and  this  is  f<*l- 
lowed  by  a  section  on  decision  making  and  dispute 
resolution,  which  reviews  specific  disputes  and 
problems  Negotiated  agreements  relating  to  four 
situations  covered  in  the  survey  are  reprinted  in 
the  Documents  section,  and  a  bibliography  and 
table  of  cases  are  found  in  the  Sources  section.  The 
final  element  of  the  text  is  an  Index  which  lists 
parties  to  disputes  reviewed  in  the  survey.  (Lantz- 
PTT) 
W89-05769 


ECONOMIC  STUDY   FOR   THE   POTENTIAL 
FOR  WATER  MARKETS  IN  IDAHO, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics 
For  primary  bibliographic  entry  see  Field  6B. 

W89-05777 
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DYE  TRACING:  ITS  APPLICATION  TO 
GROUND  WATER  LAW  FOR  DEFINING  SUB- 
TERRANEAN STREAMS'  IN  KARST  TER- 
RANES, 

Southwest  Texas  State  Univ.,  San  Marcos. 

A.  E.  Ogden. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,    Dublin,   OH. 

1986.  p  151-162,  8  fig.  16  ref. 

Descriptors:  "Karst  hydrology,  "Legal  aspects. 
"Water  law,  "Groundwater,  "Subterranean 
streams,  "Karst,  "Tracers,  Dyes,  Public  waters. 
Sinks,  Texas. 

The  City  of  Camp  Wood,  Texas,  obtains  its  water 
from  Old  Faithful  Spring  which  emerges  from  the 
Glen  Rose  Limestone.  Since  the  water  was  consid- 
ered groundwater,  no  water-use  permit  was  re- 
quired. The  source  of  Old  Faithful  Spring  was 
believed  to  be  sinking  water  of  Camp  Wood 
Creek.  When  developers  planned  to  place  im- 
poundments on  Camp  Wood  Creek,  the  City- 
became  concerned.  The  sinking  stream  was  then 
traced  to  the  spring  using  fluorescein  and  rhoda- 
mine  dyes  and  optical  brighteners.  The  tracer 
flowed  four  miles  in  just  twenty-four  hours.  The 
hearing  examiner  and  the  State's  lawyers  decided 
that  based  on  the  groundwater  traces  and  the  ve- 
locity of  movement  that  this  water  was  in  a  'well 
defined  subterranean  stream'  and  should  be  consid- 
ered as  surface  water.  The  City  of  Camp  Wood 
then  was  required  to  obtain  a  water-use  permit. 
Their  prior-use  superseded  in  time  and  importance 
the  desired  use  of  the  developers,  thus  saving  the 
spring.  This  could  be  precedent  setting  in  demon- 
strating the  use  of  tracers  in  groundwater  law 
applications.  Therefore,  other  endangered  lime- 
stone springs  in  Texas  and  throughout  the  eastern 
USA  may  be  saved  through  this  mechanism.  This 
has  further  applications  for  preventing  sinkhole 
development  associated  with  groundwater  mining 
and  also  for  saving  rare  and  endangered  species 
living  in  cave  streams  and  spring  pools.  (See  also 
W89-04586)  (Author's  abstract) 
W89-04593 


ORDINANCE  FOR  THE  CONTROL  OF 
URBAN  DEVELOPMENT  IN  SINKHOLE 
AREAS  IN  THE  BLUE  GRASS  KARST 
REGION,  LEXINGTON,  KENTUCKY, 

Kentucky  Geological  Survey.  Lexington. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-04594 


CANADA'S  WETLANDS:  A  NATIONAL  WET- 
LANDS CONSERVATION  INITIATIVE, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). Lands  Conservation  Branch 
For  primary  bibliographic  entry  see  Field  2H 
W89  04690 
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EPAS  SLUDGE  PERMIT  PROGRAM, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Water  Enforcement  and   Permits. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04801 


RCRA  LABORATORY  CERTIFICATION, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Office  of  Quality  Assurance. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-04822 


IMPACTS  AND  INTERFACE  OF  CERCLA 
MONITORING  REQUIREMENTS  WITH 
OTHER  STATE  AND  FEDERAL  PROGRAMS, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Office  of  Quality  Assurance. 
K.  L.  Stauber,  D.  M.  Stainken,  R.  L.  Fischer,  and 
R.  R.  Hirst. 

IN:  Waste  Testing  and  Quality  Assurance.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, PA.  Special  Technical  Publication  999,  1988. 
p  146-151,  2  tab. 

Descriptors:  *  Environmental  policy,  ♦Environ- 
mental protection,  *Administrative  regulations, 
♦Interagency  cooperation,  "Legal  aspects,  *New 
Jersey,  Quality  control,  Drinking  water,  Laborato- 
ries, Permits,  Performance  evaluation,  Monitoring. 

The  New  Jersey  Department  of  Environmental 
Protection  is  responsible  for  implementing  envi- 
ronmental policy  and  administering  a  regulatory 
structure  in  accordance  with  federal  and  state  stat- 
utes. The  Department's  quality  assurance  program 
provides  a  mechanism  that  enables  the  Department 
to  administer  programs  based  on  reliable  monitor- 
ing and  analytical  data.  The  QA  program  uses 
several  elements  to  control  QA  activities  in  admin- 
istering the  federal/state  NPDES  (National  Pollut- 
ant Discharge  Elimination  System),  Safe  Drinking 
Water  Act  (SDWA),  and  RCRA  (Resource  Con- 
servation and  Recovery  Act)  programs.  These  ele- 
ments include  the  use  of  a  state  laboratory  certifi- 
cation program,  specialized  QA  permit  require- 
ments, use  of  QA  project  plans,  use  of  laboratory 
and  field  audits,  and  performance  evaluation  (PE) 
samples.  (See  also  W89-04816)  (Author's  abstract) 
W89-04827 


of  the  Utilities  Commission  Act  in  1980.  This  act 
redefines  the  policy  implementation  process  for 
energy  in  British  Columbia  and  provides  for  the 
regulation  of  the  provinces'  power  utility,  B.C. 
Hydro.  This  is  the  first  time  that  the  hitherto 
autonomous  utility  has  been  subject  to  regulation 
and  the  Utilities  Commission  Act  represents  a 
major  reform  in  the  institutional  arrangement  for 
energy  planning  in  the  province.  The  article  evalu- 
ates the  effectiveness  of  the  1980  B.C.  Utilities 
Commission  Act  and  assesses  the  impact  of  the 
legislation  upon  the  institutional  arrangements  for 
energy  planning  in  the  province.  The  effectiveness 
of  the  1980  B.C.  Utilities  Commission  Act  is  evalu- 
ated, and  the  impact  of  the  legislation  on  the 
institutional  arrangements  for  energy  planning  in 
the  province  is  assessed.  Data  for  this  article  were 
derived  from  written  sources  and  a  series  of  per- 
sonal interviews  with  key  participants  involved 
with  energy  planning  in  B.C.  The  act  represented  a 
major  departure  in  the  management  of  energy  re- 
sources in  B.C.  Moreover,  the  implementation  of 
the  act's  provisions,  particularly  in  regard  to  B.C. 
Hydro,  had  a  dramatic  impact  on  the  development 
of  new  energy  projects  in  the  province.  While  the 
political  and  economic  climate  during  the  period 
also  favored  restraint,  the  major  influence  on 
'taming'  the  utility  was  passage  of  the  Utilities 
Commission  Act.  The  implications  of  policy 
changes  that  have  occurred  as  a  consequence  of 
the  act's  impact  on  B.C.  Hydro  are  explored.  (Au- 
thor's abstract) 
W89-05342 


SMALL  RURAL  WATER  SYSTEMS  PROJECT 
IN  THE  YEMEN  ARAB  REPUBLIC;  A  MID- 
TERM EVALUATION, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05373 


IRRIGATION  MANAGEMENT  PROJECT 
START-UP  WORKSHOP  IN  NEPAL,  SEPTEM- 
BER 2  TO  5,  1986, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-05377 


water  rights  on  federal  reservations.  At  the  same 
time  state  water  rights  provided  the  basis  of  West- 
ern urban  and  agricultural  development.  As  the 
two  systems  evolved,  the  conflicts  between  the 
two  have  often  resulted  in  expensive  and  lengthy 
litigation.  The  Conference  of  Western  Attorneys 
General,  in  an  attempt  to  assist  in  settlement  efforts 
as  an  alternative  to  litigation,  has  developed  this 
manual  which  looks  at  the  best  approaches  to 
settlement.  Examining  the  negotiation  process  itself 
and  the  roles  played  by  the  participants,  this 
manual  helps  provide  the  tools  for  the  settlement 
agreements.  (Lantz-PTT) 
W89-05753 


WATER  LAW, 

Cook  Coll.,  New  Brunswick,  NJ. 

W.  Goldfarb. 

Lewis  Publishers,  Chelsea,  Michigan.  1988.  284p. 

Descriptors:  "Legal  aspects,  *Water  law,  Decision 
making,  Water  resources  management,  Water  qual- 
ity control,  Water  use,  Competing  use,  Water 
treatment,  Resource  allocation. 

Law  is  a  critical  framework  for  all  water  resources 
decision  making.  State  engineers  allocate  water 
based  on  their  state's  law  of  water  diversion  and 
distribution.  Water  quality  scientists  perform  re- 
search according  to  priorities  established  by  law. 
Planners  develop  water  plans  and  evaluate  pro- 
posed projects  affecting  water  resources  in  the 
context  of  federal,  state,  and  local  law.  Corporate 
executives  order  water  pollution  control  equip- 
ment to  meet  requirements  contained  in  their  dis- 
charge permits.  Whether  they  realize  it  or  not,  all 
professionals,  citizen  activists,  students  concerned 
with  water  resources-be  they  in  the  public  sector, 
private  sector,  academia,  or  consulting  firms- 
would  be  more  effective  if  they  possessed  a  funda- 
mental knowledge  of  water  law.  This  book  is  pri- 
marily intended  for  nonlawyers,  and  discusses  the 
topic  of  water  law  through  four  key  parts:  (I)  the 
law  of  water  diversion  and  distribution;  (II)  water 
resources  development  and  protection;  (III)  non- 
transformational  uses-uses  that  do  not  change  the 
waterbody;  and  (IV)  water  treatment  and  land  use. 
(Lantz-PTT) 
W89-05756 


EDWARDS  AQUIFER.  EXTREMELY  PRO- 
DUCTIVE, BUT....  A  SOLE-SOURCE  WATER 
SUPPLY  FOR  SAN  ANTONIO  AND  SUR- 
ROUNDING COUNTIES  IN  SOUTH-CENTRAL 

TEXAS, 

Geological  Survey,  San  Antonio,  TX. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04831 


OVERVIEW  OF  ENVIRONMENTAL  SANITA- 
TION IN  RURAL  NIGERIA, 

Nigerian  Inst,  of  Social  and  Economic  Research, 

Ibadan. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-05337 


TAMING  B.C.  HYDRO:  SITE  C  AND  THE  IM- 
PLEMENTATION OF  THE  B.C.  UTILITIES 
COMMISSION  ACT, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography 

L.  G  Smith. 

Environmental  Management  EMNGDS,  Vol    12 

No.  4,  p  429-443,  July  1988.  2  fig,  25  ref. 

Descriptors:  'Public  policy,  "Hydroelectric 
power,  "Hydroelectric  plants,  "British  Columbia, 
"Canada,  "Administrative  regulations,  Legislation, 
Legal  aspects,  Policy  making,  Resources  develop- 
ment. 

Public  policy  making  in  resources  management  is 
greatly  influenced  by  the  institutional  arrange- 
ments that  arise  out  of  the  legal  powers,  adminis- 
trative structures,  and  financial  provisions  of  the 
decision  system.  In  British  Columbia,  the  institu- 
tional arrangements  for  energy  planning  in  the 
province  have  been  greatly  altered  by  the  passage 


GUIDANCE  FOR  APPLICANTS  FOR  STATE 
WELLHEAD  PROTECTION  PROGRAM  AS- 
SISTANCE FUNDS  UNDER  THE  SAFE  DRINK- 
ING WATER  ACT. 

Environmental    Protection   Agency,    Washington, 

DC.  Office  of  Ground-Water  Protection. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05401 


DEVELOPING  A  STATE  WATER  PLAN: 
GROUND-WATER  CONDITIONS  IN  UTAH, 
SPRING  OF  1983, 

Geological   Survey,   Salt   Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-05403 


CLEAN  WATER  ACT:  UPDATE, 

Smith  and  Schnacke,  Dayton,  OH. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05509 


RESERVED  WATER  RIGHTS  SETTLEMENT 
MANUAL, 

P.  W.  Sly. 

Island  Press,  Washington,  DC.  1988.  259p. 

Descriptors:  "Reservation  doctrine,  "Water  rights, 
"Water  law,  Legal  aspects,  Competing  water  use, 
Treaties,  State  jurisdiction,  Federal  jurisdiction, 
Handbooks. 

Indian  and  other  federal  reservations  have  come 
into  increasing  conflict  with  state  water  right  sys- 
tems based  on  current  interpretations  of  19th  cen- 
tury treaty  piovisions.  The  federal  system  of  water 
rights  was  created  by   federal  courts  to  protect 


GROUNDWATER  QUALITY:  STATE  ACTIVI- 
TIES TO  GUARD  AGAINST  CONTAMINANTS. 

General  Accounting  Office,  Washington,  DC. 
For   primary   bibliographic   entry   see   Field    5G. 

W89-05765 


ENVIRONMENTAL  POLICY  IN  BRITAIN:  RE- 
AFFIRMATION OR  REFORM, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England). 

R.  Macrory. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-751950. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  IlUG/dp-86-4,  (1986).  46p,  2  fig,  34 

ref. 

Descriptors:  "Environmental  policy,  "Environ- 
mental protection,  "Great  Britain,  "Public  policy, 
"Management  planning,  Legal  aspects,  Agricul- 
ture, Environmental  control,  Administration,  Leg- 
islation. 

Britain's  geographical  characteristics  and  common 
law  traditions  have  given  rise  to  environmental 
laws  and  policies  which  display  particular  national 
characteristics,  notably  a  gradualist  and  decentral- 
ized approach.  Very  real  achievements  in  many 
areas  of  environmental  control  over  the  past  100 
years  have,  however,  resulted  in  a  degree  of  ad- 
ministrative compliency,  and  an  exaggerated  sup- 
port for  the  status  quo  in  policy  discussions,  par- 
ticularly at  an  international  level.  The  changing 
shape  of  national  politics  together  with  Britain's 
apparent  isolated  position  in  the  international  com- 
munity on  a  number  of  environmental  issues  have 
combined  to  give  rise  to  pressures  for  radical  re- 
thinking in  administrative  circles  on  the  efficacy 
of  long-established  practices.  Key  policy  shifts  that 
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have  already  taken  place,  notably  relating  to  agri- 
culture, are  considered,  and  it  is  suggested  that 
there  will  be  an  increasing  move  toward  centralism 
in  policy  design  The  results  of  current  develop- 
ments may  well  give  rise  to  important  changes  in 
legislative  and  administrative  approaches,  that 
have  hitherto  been  seen  as  an  essential  feature  of 
British  environmental  policy.  (Lantz-PTT) 
W89-05767 


WESTERN  WATER  FLOWS  TO  THE  CITIES, 

For   primary   bibliographic   entry   see   Field   6D. 

W89-05769 


OUR  NATIONAL  HERITAGE:  A  PROTECTION 
GUIDEBOOK, 

J.  A.  Kusler,  C.  C.  Harwood,  and  R.  B.  Newton. 
Environmental   Law    Institute,   Washington,   DC. 
1983.  167p. 

Descriptors:  "Conservation,  "Wetlands,  "Regula- 
tions, "Environmental  protection,  Decision 
making,  Public  policy,  Federal  government,  State 
government,  Local  governments,  Legal  aspects, 
Literature  review. 

This  guidebook  is  for  local  governments,  conserva- 
tion organizations,  landowners  and  others  interest- 
ed in  the  protection  of  wetlands  through  local 
action.  It  reflects  a  careful  literature  review,  an 
examination  of  State  wetland  statutes  and  pro- 
grams, a  survey  of  local  wetland  protection  pro- 
grams, an  examination  of  all  reported  wetland 
cases,  the  papers  presented  at  the  first  National 
Wetland  Symposium  in  1977,  and  many  interviews 
with  scientists,  lawyers,  engineers  and  others. 
Chapters  1  and  2  discuss  the  need  to  protect  and 
manage  wetlands,  threats  to  wetlands,  and  wetland 
origins  and  characteristics.  Chapters  3,  4  and  5 
identify  management  principles  and  standards,  wet- 
land protection  techniques,  and  procedures  for 
evaluation  of  development  proposals.  Chapters  6,  7 
and  8  consider  Federal,  State  and  local  regulatory 
efforts.  Chapter  9  addresses  legal  issues  in  wetland 
regulation.  Chapters  10  and  1 1  consider  nonregula- 
tory  management  techniques  and  the  role  of  the 
private  sector  in  wetland  protection.  The  Appendi- 
ces include  a  draft  wetland  protection  ordinance, 
examples  of  wetland  protection  ordinances,  a  guide 
to  federal  programs  which  affect  wetlands,  a  list  of 
endangered  animal  species  dependent  on  wetlands, 
and  examples  of  deed  restrictions.  (Lantz-PTT) 
W89-05770 


6F.  Nonstructural  Alternatives 


POTENTIAL  EMISSIONS  REDUCTIONS 
FROM  CONSERVATION,  LOAD  MANAGE- 
MENT, AND  ALTERNATIVE  POWER, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-04869 


6G.  Ecologic  Impact  Of 
Water  Development 


SINKHOLE    INVESTIGATION:    SOUTH-CEN- 
TRAL PENNSYLVANIA, 
Buchart-Horn,  Inc.,  York,  PA. 
For  primary  bibliographic  entry  see  Field  2F. 
W 89-04602 


HYDROGF.OLOGIC  IMPACT  ASSESSMENT 
OF  PROPOSED  URBANIZATION  ATOP  A 
KARST  AQUIFER, 

.  'otp,  Houston,  TX. 

lor  primary  bibliographic  entry  see  Field  4C. 
W89-04609 


REELFOOI     LAKE.    AN    ASSESSMENT     FOR 
VV  A  I  I.R  LEVEL  MANAGEMENT  . 
renneuee  Wildlife  Resources  Agency,  Nashvilk 
I  or  pi  unary  bibliographic  mtiy  see  Field  2H. 
WW)  04662 


PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  THE  HYDROLOGY  OF 
WETLANDS  IN  TEMPERATE  AND  COLD  RE- 
GIONS. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04689 


TEMPERATURE  CHANGES  IN  THE  SOIL 
AND  CLOSE  TO  THE  GROUND  ON  WET- 
LANDS DRAINED  FOR  FORESTRY, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04697 


EFFECT  OF  DRAINAGE  ON  THE  TEMPERA- 
TURE OF  SURFACE  PEAT, 

Joensuu  Univ.  (Finland).  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04699 


THEORETICAL  AND  PRACTICAL  ASPECTS 
OF  INCREASING  DRAINED  PEATLAND  LIFE- 
TIME, 

Belorusskii  Nauchno-Issledovatelskii  Inst.  Melior- 

atsii  i  Vodnogo  Khozyaistva,  Minsk. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-04705 


GENERAL  DESCRIPTION  OF  THE  NURMES- 
STUDY, 

North    Karelian    Water    District   Office,    Joensuu 

(Finland). 

For  primary  bibliographic  entry  see  Field  4C. 

W89-O4706 


EFFECTS  OF  CLEAR-CUTTING  AND  FOREST- 
RY DRAINAGE  ON  RUNOFF  IN  THE 
NURMES-STUDY, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-04707 


PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  THE  HYDROLOGY  OF 
WETLANDS  IN  TEMPERATE  AND  COLD  RE- 
GIONS. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04731 


OPTIMIZATION    OF   THE    MICROCLIMATE 
OF  BOG  GEOSYSTEMS, 

Akademiya  Navuk  BSSR,  Minsk.  Faculty  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04735 


ALTERATION  OF  HYDROLOGICAL-ECO- 
LOGICAL  LINKAGES  IN  WETLAND  SOILS: 
AN  EXAMPLE  OF  PEDOGENIC  DEFLECTION 
ON  EXMOOR,  U.K., 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-04736 


HYDROLOGY   OF  WETLANDS   AND   MAN'S 
INFLUENCE  ON  IT, 

North  Central  Forest  Experiment  Station,  Grand 

Rapids,  MN.  Forestry  Sciences  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04738 


DRAINAGE     EFFECT    ON    THE    ENVIRON- 
MENT, 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 
(USSR). 

For  primary  bibliographic  entry  see  Field  2H. 
W89  04740 


IMPACTS  OF  WATER  LEVELS  ON  BREEDING 
CANADA  GEESE  AND  METHODS  FOR  MITI- 
GATION     AND     MANAGEMENT      IN      THE 


SOUTHERN  I  LA  I  HEAD  VALLEY,  MON- 
TANA, 

Confederated  Salish  and   Kootenai  Tribes  of  the 

Flathead  Reservation.  Pablo,  MT. 

D.  L.  Mackey,  S.  K  Gregory,  W  C.  Matthews.  I 

J.  Clear,  and  I   J   Ball 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-003962 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  DOE/BP/10062-3,  November  1987. 

162p,  10  fig,  49  tab,  121  ref,  append. 

Descriptors:  "Reservoir  operation,  "Wildlife  habi- 
tats, "Water  level,  "Water  management,  "Ecologi- 
cal effects,  "Geese,  "Montana,  Hydroelectric 
plants,  Kerr  Dam,  Mortality,  Population  dynamics, 
Flathead  Lake,  Water  management 

Kerr  Hydroelectric  Dam  is  located  at  the  south 
end  of  Flathead  Lake,  controls  water  levels  on  the 
lake  and  the  Flathead  River  below  the  dam.  and  is 
currently  operated  as  a  load  control  facility.  Dam 
operations,  and  subsequent  water  levels,  are  pri- 
marily affected  by  electric  power  production,  rec- 
reational constraints  on  lake  levels,  and  operation 
of  Hungry  Horse  Dam  located  on  the  South  Fork 
of  the  Flathead  River.  Current  operation  of  Kerr 
Dam  creates  the  greatest  yearly  water  level  fluctu- 
ations on  both  the  lake  and  river  during  the 
Canada  goose  brood  and  nesting  period.  Data  col- 
lected from  1980-82  indicated  that  goose  nest  num- 
bers on  the  river  were  lower  than  during  the 
1950's,  and  that  brood  habitat  on  the  lake  may  be 
limiting  the  goose  population  there.  The  study  was 
conducted  from  1983-87  to  determine  the  effects  of 
Kerr  Dam  operation  on  Canada  goose  populations 
and  habitat  on  the  south  half  of  Flathead  Lake  and 
the  Flathead  River,  and  to  formulate  management 
and  mitigation  recommendations.  Nesting  geese  on 
the  river  appeared  to  be  negatively  affected  by  a 
lack  of  nest  sites  free  from  predators,  and  respond- 
ed to  available  artificial  nest  structures  with  an 
increase  in  nest  numbers  and  nesting  success. 
Under  current  dam  operation,  river  channel  depths 
and  widths  do  not  discourage  access  to  nesting 
islands  by  mammalian  predators  during  some  years 
and  high  predation  on  ground  nests  occurs. 
Ground  nesting  geese  on  the  river  used  sites  on 
small  islands  or  along  the  edge  of  large  islands, 
with  abundant  cover  surrounding  the  nest.  Brood 
habitat  on  the  lake  was  lower  in  quality  and  quanti- 
ty than  on  the  river  due  to  dam  operations.  Gos- 
ling mortality  on  the  lake  was  high;  almost  2X 
higher  than  on  the  river.  Losses  of  brood  habitat  in 
the  form  of  wet  meadow  marshes  were  document- 
ed and  mitigation  options  developed.  Manage- 
ment/mitigation alternatives  and  monitoring  meth- 
ods for  nesting  and  brooding  geese  were  identified 
(Lantz-PTT) 
W89-04878 


EFFECTS  OF  DETENTION  ON  WATER  QUAL- 
ITY OF  TWO  STORMWATER  DETENTION 
PONDS  RECEIVING  HIGHWAY  SURFACE 
RUNOFF  IN  JACKSONVILLE,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5G 
W89-04929 

THICKNESS  AND  HYDROGEOLOGY  OF 
AQUIFERS  AND  CONFINING  UNITS  BELOW 
THE  UPPER  GLACIAL  AQUIFER  ON  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04945 


MIDWEST  (U.S.A.)  RESERVOIR  WATER 
QUALITY  MODIFICATION:  I.  PARTICULATE 
PARAMETERS, 

Iowa  Dept.  of  Natural  Resources,  Des  Moines 
For  primary  bibliographic  entry  see  Field  f  C. 

W89-04974 
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MIDWEST  (U.S.A.)  RESERVOIR  WATER 
QUALITY  MODIFICATION:  II.  OXYGEN-DE- 
MANDING PARAMETERS, 

Iowa  Dept.  of  Natural  Resources,  Des  Moines. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-04975 


MIDWEST  (U.S.A.)  RESERVOIR  WATER 
QUALITY  MODIFICATION:  III.  SOLUBLE 
NUTRIENTS, 

Iowa  Dept.  of  Natural   Resources,   Des  Moines. 

V.  I.  Okereke,  E.  R.  Baumann,  T.  A.  Austin,  and 

D.  S.  Lutz. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  37, 

No.  3-4  p  343-354,  February  1988.  2  fig,  1  tab,  27 

ref. 

Descriptors:  'Water  quality,  *Reservoirs,  •Ortho- 
phosphates,  'Nutrients,  *Dam  effects,  'Nitrogen, 
Water  sampling,  Nitrates,  Nitrites,  Iowa,  Flood- 
control  storage,  Dam  effects,  Annual  runoff,  Pollu- 
tion load,  Correlation  analysis. 

An  analysis  of  the  impact  of  a  flood  control  reser- 
voir on  the  downstream  concentrations  and  load- 
ings of  nitrite  plus  nitrate  N  and  orthophosphate 
(soluble  nutrients)  are  presented.  Fifteen  years  of 
weekly  sampling  data  (9  years  before  impound- 
ment and  6  years  after  impoundment)  from  four 
sampling  stations  were  analyzed.  The  results  indi- 
cate an  increase  in  the  annual  concentrations  of 
nitrite  plus  nitrate  N.  These  increases  varied  from 
4%  to  34%.  The  changes  in  orthophosphate  con- 
centrations were  more  modest.  Annual  loading 
rates  of  both  parameters  (kg  per  ha  per  year) 
correlated  well  with  runoff  (cm  per  year).  A  com- 
parison of  the  leading  rate  correlations  for  all  four 
sampling  stations  showed  that  the  differences  be- 
tween them  are  not  significant  at  the  95%  level  of 
confidence.  Besides,  the  reservoir  was  shown  to 
have  had  no  significant  impact  on  the  average 
annual  loading  rates  of  these  two  soluble  param- 
eters at  downstream  locations.  (See  W89-04974  and 
W89-04975)  (Author's  abstract) 
W89-04976 


EFFECTS  OF  WEED  CONTROL  ON  SPECIES 
COMPOSITION  OF  AQUATIC  PLANTS  AND 
BANK  PLANTS  AND  MACROFAUNA  IN 
DITCHES, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Plant  Ecology. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05041 


SCOPE  OF  MISSION-ORIENTATION  IN 
DUTCH  FRESHWATER  ECOLOGY, 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Science 

Dynamics. 

J.  Cramer. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No 

2,  p  223-234,  December  1987.  1  fig,  31  ref. 

Descriptors:  'Limnology,  'Freshwater  ecology, 
'The  Netherlands,  Theoretical  analysis,  Reviews. 

In  response  to  growing  concern  about  environ- 
mental problems  ecologists  have  engaged  in  a  vari- 
ety of  'mission-oriented'  efforts  in  which  they 
claim  to  have  taken  into  account  the  objective  of 
helping  to  solve  environmental  problems  in  their 
research  strategies  or  research  programs.  The  sig- 
nificance of  these  efforts  is  evaluated  here  in  terms 
of  both  the  theoretical  development  of  the  field  of 
ecology  and  its  orientation  towards  social  objec- 
tives. Three  examples  of  mission-orientation  are 
analyzed  on  the  basis  of  a  case  study  of  Dutch 
freshwater  ecology:  (1)  ecosystems  research  within 
the  framework  of  the  International  Biological  Pro- 
gram; (2)  landscape  ecology,  and  (3)  ecological 
research  on  the  management  of  freshwater  re- 
sources. These  examples  demonstrate  that  in  prin- 
ciple the  scope  of  mission-orientation  in  ecology 
can  be  broad.  In  Dutch  freshwater  ecology,  how- 
ever, two  specific  approaches  have  become  par- 
ticularly institutionalized.  The  ecologists  tended  to 
opt  either  for  theory-centered  approaches  close  to 
the  type  of  research  carried  by  ecologists  develop- 
ing the  field  regardless  of  any  societal  mission,  or 
for   problem-centered   approaches   without   much 


emphasis  on  theory  development.  Types  of  mis- 
sion-orientation which  can  be  placed  between 
these  extremes  have  been  established  only  to  a 
limited  extent  in  Dutch  freshwater  ecology.  (Au- 
thor's abstract) 
W89-05045 


LIMNOLOGICAL  CHARACTERISTICS  OF 
LAKE  OF  THE  OZARKS,  MISSOURI  II:  MEAS- 
UREMENTS FOLLOWING  FORMATION  OF  A 
LARGE  RESERVOIR  UPSTREAM, 

Missouri    Univ. -Columbia.    School    of    Forestry, 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05185 


INTER-RESERVOIR  INTERACTIONS:  EF- 
FECTS OF  A  NEW  RESERVOIR  ON  ORGANIC 
MATTER  PRODUCTION  AND  PROCESSING 
IN  A  MULTIPLE-IMPOUNDMENT  SERIES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2H 
W89-05186 


BACTERIAL  DENSITIES  IN  SELECTED 
SESTON  FRACTIONS  IN  A  LARGE  RIVER 
ECOSYSTEM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-05187 


SMALL  WATER  BODIES  AND  WETLANDS: 
THE  INFLUENCE  OF  WATER  LEVEL  MANIP- 
ULATION ON  METAPHYTON  PRODUCTION 
IN   A   TEMPERATE   FRESHWATER   MARSH, 

Delta  Waterfowl  and  Wetlands  Research  Station, 
Portage  la  Prairie  (Manitoba). 
S.  E.  Gumey,  and  G.  G.  C.  Robinson. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol  23.  No.  2,  p  1032-1040.  August 
1988.  4  fig,  3  tab,  29  ref. 

Descriptors:  'Environmental  effects,  'Limnology, 
'Light  intensity,  'Marshes,  'Productivity,  'Phyto- 
plankton,  Metaphyton,  Marsh  Ecology  Research 
Program,  Manitoba,  Canada,  Water  level,  Macro- 
phytes. 

In  response  to  the  need  to  broaden  the  understand- 
ing of  the  mechanisms  responsible  for  controlling 
freshwater  marsh  productivity,  a  research  project 
has  been  undertaken  at  the  Delta  Waterfowl  and 
Wetlands  Research  Station,  Delta,  Manitoba, 
Canada.  This  Marsh  Ecology  Research  Program 
(MERP),  initiated  in  1979,  is  designed  as  a  long 
term  experimental  study  evaluating  the  effects  of 
water  level  management  on  the  fioristic  and  faunis- 
tic  composition  of  freshwater  marshes.  Metaphy- 
ton and  phytoplankton  were  collected  from  the  ten 
experimental  cells  in  the  MERP  complex.  Meta- 
phyton productivity  was  estimated  on  four  occa- 
sions. Phytoplankton  productivity  was  also  esti- 
mated on  four  dates.  Primary  productivity  experi- 
ments were  conducted  in  a  water  filled  incubator 
which  allowed  replication  of  a  range  of  light  inten- 
sities. There  exists  a  significant  negative  correla- 
tion between  macrophyte  density  and  metaphyton 
cover.  The  partial  correlation  analyses  indicate 
that  the  relationship  between  these  two  parameters 
is  somewhat  stronger  in  the  low  water  level  treat- 
ments. Although  metaphyton  productivity  saturat- 
ed at  a  lower  light  intensity,  metaphytic  algae 
appear  to  be  less  efficient  when  compared  to  phy- 
toplankton. (Davis-PTT) 
W89-05192 


LAKE  OF  VIRELLES  (PROV.  HAINAUT,  BEL- 
GIUM): MANAGEMENT  OF  A  LAKE  FOR 
NATURE  CONSERVATION  AND  RECREA- 
TION, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  voor  Alge- 

mene  Plantkunde  en  Natuurbeheer. 

J.  J.  Symoens,  M.  DeClercq,  R.  A.  Osafo,  and  U. 

Sansen. 

Internationale  Vereinigung  fuer  Theoretische  und 


Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  1057-1062,  August 
1988.  1  fig,  19  ref. 

Descriptors:  'Limnology,  'Lake  management. 
'Water  quality  control,  'Conservation,  'Recrea- 
tion, Ecosystems,  Virelles,  Belgium,  Eutrophic 
lakes,  Aves,  World  Wildlife  Fund,  Wastewater 
pollution,  Water  birds,  Water  level,  Fish,  Species 
diveristy. 

The  lake  of  Virelles  lies  about  3  km  NE  of 
Chimay,  Belgium.  The  lake  is  shallow  and  shows 
no  stratification.  The  lake  has  become  a  popular 
recreational  site,  which  has  contributed  to  a  dete- 
rioration in  water  quality  and  biocoenotic  diversi- 
ty. Chemical  analyses  were  performed  on  monthly 
lake  water  samples.  The  highest  mineral  content 
was  observed  in  August  and  September;  the  lowest 
in  January.  The  western  tributaries  drain  mainly 
low  meadows;  the  most  southern  of  them  bring 
some  sewage  from  a  few  houses  and  farms  to  the 
lake.  The  phytoplankton  communities  are  typical 
of  eutrophic  water.  The  lake  was  known  among 
botanists  for  its  rich  flora  and  diverse  vegetation. 
Of  particular  interest  were  the  plants  of  the  peri- 
odically exposed  shores.  These  vegetation  types 
disappeared,  due  to  the  stabilization  of  the  water 
level  for  tourism  and  sport.  The  ichythyofauna  of 
Virelles  comprise  mainly  pike,  roach,  tench, 
bream,  carp,  eel,  and  perch.  The  lake  of  Virelles  is 
also  reputed  for  its  avifauna.  Among  the  species 
breeding  at  the  lake  are  the  great  crested  grebe,  the 
teal,  the  marsh  harrier,  the  water  rail,  and  the 
kingfisher.  In  1983,  three  conservation  organiza- 
tions established  the  site  of  the  lake  and  its  sur- 
roundings as  a  nature  reserve.  The  lake  has  been 
dried  in  September  1986  and  will  be  filled  again  in 
March  1987.  Its  level  will  be  lowered  in  summer 
and  early  autumn  as  it  was  formerly.  The  shore 
slopes  are  to  remain  gentle  and  will  not  be  recut. 
No  sewage  from  the  houses  or  the  farms  should 
reach  the  lake.  Some  macrophytic  species  will  be 
reintroduced  to  the  lake.  A  controlled  use  of  the 
lake  for  sport  will  be  allowed.  (Davis-PTT) 
W89-05194 


LOUISIANA  WETLAND  LOSS:  A  REGIONAL 
WATER  MANAGEMENT  APPROACH  TO  THE 
PROBLEM, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-05338 


ARCHAEOLOGICAL  INVESTIGATIONS  AT 
THE  BONAPARTE  PUMPING  STATION  NEAR 
TONASKET,  OKANOGAN  COUNTY,  WASH- 
INGTON, 

Washington    State    Univ.,    Pullman.    Center    for 

Northwest  Anthropology. 

J.  A.  Draper. 

Contributions  in  Cultural  Resource  Management 

No.  24,  June  1988.  20p,  8  fig,  1  tab,  10  ref. 

Descriptors:  'Archaeology,  'Pumping  plants, 
'Washington,   Tonasket,   Social   aspects,   History. 

In  March  in  1988,  archaeologists  from  the  Center 
for  Northwest  Anthropology,  Washington  State 
University,  conducted  a  class  III  cultural  resources 
survey  of  the  Bonaparte  Pumping  Plant  prior  to 
the  construction  of  a  sediment  pound  and  other 
related  ground  disturbing  activities.  Twenty-six  50 
X  50  X  50  cm  shove!  test  units  (3.25  sq  m)  and  six 
trenches  (331.1  cu  m)  were  excavated  to  determine 
whether  prehistoric  cultural  material,  human  re- 
mains, or  other  features  were  present.  Both  exca- 
vation techniques  failed  to  yield  evidence  of  pre- 
historic residues.  The  absence  of  cultural  material 
is  attributed  to  the  location  of  the  pumping  plant 
on  an  active  floodplain.  (Author's  abstract) 
W89-05422 


UNITED  NATIONS  ENVIRONMENTAL  PRO- 
GRAMME: ENVIRONMENTAL  DATA 
REPORT. 

Monitoring  and  Assessment  Research  Centre, 
London  (England) 
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For  primary  bibliographic  entry  see  Field  51). 
W89-05512 


BENTHIC  FAUNAE  COLONIZATION  OF  AN 
OFFSHORE  BORROW  PIT  IN  SOUTHEAST- 
ERN FLORIDA, 

Florida  Atlantic  Univ.,  Boca  Raton.  Coll.  of  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-05752 


OIL  SHALE,  WATER  RESOURCES,  VALUA- 
BLE MINERALS  OF  THE  PICEANCE  BASIN, 
COLORADO:  THE  CHALLENGE  AND 
CHOICES  OF  DEVELOPMENT, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-05776 

7.  RESOURCES  DATA 


7A.  Network  Design 


CONSIDERATIONS  IN  THE  DEVELOPMENT 
OF  A  PROPOSED  MONITORING  AND  TEST- 
ING PROGRAM  TO  ASSESS  THE  IMPACT  OF 
SUBSURFACE  WASTE  INJECTION, 

INTERA  Technologies  Ltd.,  Ottawa  (Ontario). 
Hydrogeology  Group. 

R.  B.  Whiffin,  D.  W.  Belanger,  R.  P.  Scroggins, 
and  K.  G.  Raven. 

IN:  Hydrogeology  of  Sedimentary  Basins:  Appli- 
cation to  Exploration  and  Exploitation.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  258- 
268,  5  fig,  2  tab,  15  ref. 

Descriptors:  *Underground  waste  disposal,  'Net- 
work design,  'Injection  wells,  *Oil  fields,  'Geohy- 
drology,  Wastewater,  Hydraulics,  Sedimentary 
basins,  Data  collection,  Surface  water,  Ground- 
water movement,  Chemical  properties. 

A  hydrogeologic  testing  and  monitoring  program 
has  been  developed  that  is  suitable  for  use  in  deep 
sedimentary  basins  such  as  the  heavy  oil  areas  of 
Alberta.  Primarily  hydrogeological  and  geochemi- 
cal  information  used  to  characterize  the  ground- 
water flow  system  was  examined.  The  program 
was  developed  around  oil  field  hydraulic  testing 
techniques  such  as  drillstem,  pulse  and  slug  tests  to 
obtain  hydraulic  conductivity/permeability  and 
formation  pressure/hydraulic  head  data.  The  hy- 
draulic test  program  incorporated  testing  method- 
ologies in  low  and  high  permeability  geologic 
media.  Measurement  scale,  equipment  compliance, 
borehole  history,  temperature,  and  fluid  properties 
also  were  considered.  Representative  samples  of 
deep  formation  fluids  or  injection  waste  were  ob- 
tained, without  dilution  or  contamination  caused 
by  drilling  fluids  or  the  sampling  technique,  by 
using  proven  techniques  such  as  drill  water  tracers, 
packer-isolated  test  intervals  and  downhole  sample 
collection.  The  samples  are  suitable  for  analysis  of 
inorganic  and  organic  parameters,  environmental 
isotopes  and  formation  gases.  Well  completion  al- 
ternatives were  assessed  for  their  suitability  for 
long-term  pressure  monitoring  and  fluid  sample 
acquisition,  including  the  use  of  multizone  comple- 
tions in  a  single  borehole.  The  effects  of  well-bore 
storage,  purge  volume  requirements,  equipment  re- 
liability, performance  and  ease  of  operation  were 
considered  in  selecting  monitoring  equipment.  (See 
also  W89-04565)  (Author's  abstract) 
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COMPREHENSIVE  SAMPLING  PROGRAM 
FOR  THE  Y-12  PLANT  AREA  SOURCE  POL- 
LUTION ASSESSMENT  AND  CONTROL 
PLAN, 

Oak  Ridge  Y-12  Plant,  TN. 
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Descriptors:  'Environmental  Protection  Agency, 
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ronmental Protection  Agency  Audits,  'Quality 
control,  'Enforcement,  Quality  control,  Data  ac- 
quisition, Standards,  Quality  assurance. 

An  integral  part  of  EPA's  compliance  inspection 
process  is  the  evaluation  of  the  permittee's  labora- 
tory and  quality  assurance  (QA)  program  to  deter- 
mine whether  approved  procedures  are  followed 
and  the  data  are  reported  according  to  permit 
requirements.  A  QA  plan  has  two  components:  a 
QA  program  and  quality  control  (QC)  procedures. 
QA  refers  to  the  total  program  and  is  required  for 
all  functions  bearing  environmentally  related  meas- 
urements. This  includes  activities  such  as:  project/ 
study  plans;  sample  collection;  laboratory  analysis; 
data  validation,  analysis,  reduction,  and  reporting, 
documentation;  and  data  storage.  QC  focuses  on 
the  detailed  technical  activities  (calibrations,  dupli- 
cates, spikes,  monitoring  of  temperature  regulated 
devices,  etc.)  needed  to  achieve  a  specified  data 
quality  and  is  implemented  at  the  field/bench  level. 
EPA  criteria  for  evaluating  the  QA  programs  of 
permittee  laboratories  cover  several  points;  among 
these  are  laboratory  qualifications,  laboratory  per- 
formance evaluation  standards,  sample  matrix  ef- 
fects, and  documentation.  The  trend  is  toward 
stricter  guidance  to  help  data  reviewers  determine 
the  reliability  and  usability  of  the  data.  Once  the 
guidance  is  in  place  there  is  an  excellent  probabili- 
ty that  it  will  be  mandated  by  EPA.  (See  also  W89- 
04782)  (Rochester-PTT) 
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Data  Stream  Systems,  Greenville,  SC. 
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Rocky  Mountain  Forest  and  Range  Experiment 
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Available  from  the  National  Technical  Information 
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There  are  several  important  reasons  for  systemati- 
cally establishing  guidelines  for  methods  and  tech- 
niques for  monitoring  current  air  quality  related 
value  (AQRV)  conditions  and  tracking  future  con- 
dition changes.  These  reasons  include  the  follow- 
ing: To  provide  clarity  internally  for  the  Forest 
Service  in  Wilderness  management,  planning,  oper- 
ations, and  decision,  and  externally  to  States  and 
prospective  new  air  pollution  sources  about  what 
the  FLM  considers  necessary  in  monitoring  the 
current  condition  of  certain  AQRVs  and  potential 
air  pollution-caused  changes  in  those  AQRVs;  and 
to  provide  a  standardized  approach  to  AQRV 
impact  analysis  so  that  analyses  by  different  parties 
can  he  compared,  and  so  that  analyses  in  different 
permitting  cases  can  be  compared  with  one  an- 
other The  scientists  and  contributors  that  devel- 
oped this  document  (listed  at  the  end  of  these 
Guidelines)  were  divided  into  six  work  groups, 
with  the  Work  Group  Leaders  responsible  for  the 
development  of  protocols  for  the  five  technical 
areas:  (1)  Atmospheric  Environment;  (2)  Soils  and 
igy;  (3)  Aquatic  Chemistry  and  Biology;  (4) 
Vegetation;  and  (5)  Regulatory  and  Management 


Constraints.  A  sixth  group,  Government  Applica- 
tions, was  added  shortly  after  the  project  began 
The  first  section  of  this  document  presents  the 
paper  prepared  by  Work  Group  5,  Regulatory  and 
Management  Constraints.  The  following  sections 
present  each  set  of  protocols  developed  by  Work 
Groups  1  through  4.  (Lantz-PTT) 
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REVIEW  OF  THE  HYDROLOGIC  DATA-COL- 
LECTION NETWORK  IN  THE  ST.  JOSEPH 
RIVER  BASIN,  INDIANA, 

Geological  Survey,  Indianapolis,  IN  Water  Re- 
sources Div. 
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DECISION  SUPPORT  SYSTEM  FOR  SELECT- 
ING  INPUTS  TO   A   BASIN  SCALE   MODEL, 
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Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
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Descriptors:  'Network  design,  'Mathematical 
models,  'Model  studies,  'Data  acquisition,  *Hy- 
drologic  models,  'Technology  transfer,  'Data 
storage  and  retrieval,  'Decision  making,  'Water 
management,  Surface  water,  Planning,  Catchment 
areas,  Watersheds,  Data  collections. 

Common  constraints  in  using  existing  mathematical 
models  are  the  lack  of  appropriate  input  data  and 
inadequate  time  and  money  to  perform  the  model- 
ing. A  decision  support  system  was  developed  to 
aid  in  selecting  inputs  to  a  basin  scale  soil  and 
water  resources  model.  The  system  prompts  users 
for  input  values  and  formats  them  in  the  model 
input  file.  The  system  also  accesses  large  data 
bases,  interfaces  with  expert  systems,  gives  expla- 
nations, suggests  default  values,  and  provides 
graphics.  Technology  transfer  will  be  enhanced  by 
decreasing  the  time  and  money  spent  during  model 
use  and  increasing  user  confidence  in  the  model. 
(Author's  abstract) 
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GOALS  AND  DATA  COLLECTION  DESIGNS 
FOR  WATER  QUALITY  MONITORING, 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Monitoring  and  Agreements  Div. 
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Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
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Water  quality  monitoring  cannot  address  every 
information  need  through  one  data  collection  pro- 
cedure. The  goals  and  related  procedures  for  de- 
signing water  quality  monitoring  programs  are  dis- 
cussed. The  discussion  focuses  on  the  broad  infor- 
mation needs  of  those  agencies  operating  water 
quality  networks.  These  information  needs  include 
the  ability  to  assess  trends  and  environmental  im- 
pacts, determine  compliance  with  objectives  or 
standards,  estimate  mass  transport,  and  perform 
general  surveillance.  Each  of  these  information 
needs  has  different  data  requirements.  A  strategy 
to  develop  a  sampling  procedure  at  a  monitoring 
site  is  as  follows:  (1)  establish  monitoring  goal;  (2) 
select  appropriate  sampling  plan;  (3)  periodically 
review  data  to  evaluate  adequacy  of  the  sampling 
plan;  and  (4)  revise  sampling  as  possible.  (Free- 
man n-PTT) 
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STREAM  CHEMISTRY  IN  THE  SOUTHERN 
BLUE  RIDGE:  FEASIBILITY  OF  A  REGIONAL 
SYNOPTIC  SAMPLING  APPROACH, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC. 

J.  J.  Messer,  C.  W.  Ariss,  J.  R.  Baker,  S.  K. 
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Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
4,  p  821-829,  August  1988.  6  fig,  2  tab,  21  ref.  U.S. 
DOE  Contract  No.  DE-AC05-840R21400. 

Descriptors:  *Network  design,  *Data  acquisition, 
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planning,  Acidic  water,  Seasonal  variation,  Chemi- 
cal properties,  Nitrates,  Sulfates. 

A  pilot  study,  which  was  conducted  in  the  South- 
ern Blue  Ridge  geographical  province  of  the 
Southwestern  U.S.,  demonstrated  the  feasibility  of 
a  probability-based  regional  synoptic  design  for  the 
National  Stream  Survey,  which  is  a  project  aimed 
at  estimating  the  number  and  percentage  of  streams 
in  various  regions  of  the  U.S.  that  are  acidic  or  at 
risk  from  acid  deposition.  Estimated  population 
distributions  for  key  chemical  variables  were  not 
appreciably  affected  by  week-to-week  variability 
in  stream  chemistry  during  the  spring  index  period 
chosen  for  the  study.  Differences  were  observed  in 
estimated  acid  neutralizing  capacity  (ANC),  ni- 
trate, and  pH  frequency  distributions  between 
spring  and  summer.  Observations  made  at  the 
downstream  node  did  not  represent  the  chemistry 
of  the  entire  reach  for  some  variables  (ANC  and 
nitrate)  as  indicated  by  differences  in  chemical 
concentrations  between  upstream  and  downstream 
sampling  locations.  Coefficients  of  variation  in 
chemical  species  were  low  enough  to  provide  a 
reasonably  stable  classification  of  streams  based  on 
ANC.  Although  median  ANC,  sulfate,  and  nitrate 
concentrations  were  quite  low  in  the  region,  the 
probability  of  finding  streams  with  pH  <  6.3  is  less 
than  1.3%  at  the  alpha  =  0.05  confidence  level. 
(Author's  abstract) 
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MANAGEMENT  AND  VALUATION  OF  AN 
ENVIRONMENTALLY  SENSITIVE  AREA: 
NORFOLK  BROADLAND,  ENGLAND,  CASE 
STUDY, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 
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Environmental  Management  EMNGDC,  Vol    12 

No.  2,  p  193-207,  March  1988.  6  fig,  4  tab,  36  ref. 

Descriptors:  *Wetlands,  *Environmental  protec- 
tion, *Flood  control,  *Flood  plains,  *Water  man- 
agement, "Resources  management,  Case  studies, 
Economic  aspects,  Long-term  planning,  England, 
Legislation. 

Wetlands,  like  any  other  environmentally  sensitive 
resource,  require  very  careful  evaluation.  While  it 
is  accepted  that  all  wetlands  may  be  equally  valua- 
ble in  terms  of  maintaining  global  life-support  sys- 
tems, individual  areas  may  be  ranked  according  to 
their  uniqueness  or  the  irreplaceability  of  the  re- 
source should  the  wetland  be  developed.  The  vari- 
ous techniques  available  for  evaluating  the  wetland 
resource  in  the  development  versus  conservation 
conflict  situation  are  critically  assessed.  Indirect 
appraisal  via  the  opportunity  cost  method  can  gen- 
erate valuable  data  that  have  contributed  to  the 
mitigation  of  such  conflict  situations.  The  Broad- 
land,  in  Norfolk,  England,  recently  designated  an 
environmentally  sensitive  area  (ESA),  provides  a 
case  study  example  of  wetland  management.  The 
search  for  an  'acceptable'  flood  alleviation  strategy 
for  the  ESA  is  examined  in  detail.  The  economic 
and  environmental  asset  structure  of  the  study  area 
is  examined  at  two  levels.  A  basic  'screening' 
system  is  applied  to  each  of  the  identified  flood 
protection  planning  units  to  enable  the  rank  order- 
ing of  the  units.  A  more  detailed  appraisal  is  then 
made  of  the  value  of  selected  units  so  that  the  cost- 
effectiveness  of  any  planned  expenditure  on  flood 
protection  works  can  be  assessed.  Specific  manage- 


ment issues  and  their  likely  effect  on  the  environ- 
ment, in  terms  of  land  use  for  example,  are  also 
addressed.  The  1986  Agriculture  Act  marks  a  po- 
tential watershed  in  British  conservation  policy. 
The  ESA  policy  encompasses  a  dual  management 
strategy  that  attempts  to  stimulate  compatible  agri- 
cultural and  conservation  practices  and  activities. 
Other  countries  that  still  retain  significant  un- 
spoiled wetland  resources  may  find  that  preemp- 
tive regulatory  government  intervention  in  favor 
of  conservation  would  help  to  avoid  the  worst 
aspects  of  the  British  experience.  (Author's  ab- 
stract) 
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PROGRAM  FOR  MONITORING  THE  CHEMI- 
CAL QUALITY  OF  GROUND  WATER  IN 
UTAH-SUMMARY  OF  DATA  COLLECTED 
THROUGH  1984, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 
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Utah  Department  of  Natural  Resources  Technical 
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ref. 

Descriptors:  "Network  design,  *Water  quality, 
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drologic  data  collections,  Data  collections,  Water 
quality  control,  Chemical  analysis,  Dissolved  salin- 
ity, Groundwater  level,  Groundwater  irrigation. 
Groundwater  mining,  Chlorides,  Sulfates. 

The  U.S.  Geological  Survey  formally  started  a 
program  for  monitoring  groundwater  quality  in 
Utah  during  1957  in  cooperation  with  the  Utah. 
Most  observation  wells  in  the  monitoring  network 
are  privately  owned.  Initially,  the  network  consist- 
ed of  fewer  than  50  wells;  by  1984,  however,  it  had 
expanded  to  include  more  than  200  wells.  Chemi- 
cal analyses  are  available  for  water  from  some  of 
the  wells  from  as  early  as  1927,  long  before  those 
wells  were  formally  added  to  the  network.  The 
monitoring  program  was  initiated  to  detect  any 
changes  in  chemical  quality  that  might  be  associat- 
ed with  the  withdrawal  of  water  from  wells.  Dis- 
solved-solids  concentrations  in  water  samples  col- 
lected from  the  observation  wells  through  1984 
ranged  from  92  to  19,000  mg/L.  An  observation 
well  in  the  Uinta  Basin  yielded  the  sample  with  the 
smallest  dissolved  solids  concentration,  and  an- 
other well  in  the  Uinta  Basin  yielded  the  sample 
with  the  largest  dissolved  solids  concentration. 
There  was  a  progressive  increase  in  salinity  of 
water  produced  by  several  of  the  observation  wells 
in  Pahvant  Valley  and  in  the  Milford  and  Beryl- 
Enterprise  areas.  The  increases  in  salinity  occurred 
during  1950-84,  coinciding  with  the  decline  of 
water  levels  due  to  pumping  for  irrigation.  Water 
quality  changes  related  either  to  groundwater 
withdrawals  or  groundwater  recharge  also  were 
detected  in  several  other  areas,  including  Curlew 
Valley,  Cedar  City  Valley,  Northern  Utah  Valley, 
the  lower  Bear  River  Valley,  and  the  Sevier 
Desert.  Water  produced  from  wells  in  Goshen 
Valley  and  the  upper  Fremont  River  valley  had 
short  term  increases  in  chloride,  sulfate,  and  dis- 
solved solids  concentrations,  indicating  possible 
local  contamination  of  the  groundwater.  Also, 
since  the  late  1950's,  dissolved  solids  concentra- 
tions have  increased  in  water  produced  by  a  well 
completed  in  the  principal  aquifer  in  Salt  Lake 
Valley  downgradient  from  areas  where  extensive 
use  has  been  made  of  road  salt.  (Author's  abstract) 
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Network  Design — Group  7A 

Gathering  of  data  for  modeling  is  necessary  for 
construction  and  calibration  of  the  model.  The 
density  of  data  depends  on  the  scale  of  the  Repre- 
sentative Elementary  Volume  of  the  modeled  geo- 
logical formation.  For  large  scale,  regional  models 
existing  data  in  national  data  banks  may  be  used. 
For  local,  detailed  models  new  data  may  be  col- 
lected in  the  field.  A  procedure  of  mapping  bore- 
hole data  in  a  3-dimensional  form  results  in  a  basic 
data  map  containing  practically  all  information 
from  well  records,  i.e.,  depth  of  well,  lithology  of 
penetrated  sequence,  water-bearing  formations, 
screened  intervals,  water  level,  yield  of  well  and 
drawdown,  completion  of  well,  dimensions  of 
casing  and  screen,  etc.  All  data  are  displayed  in  a 
cyclogram  for  each  well  or  borehole  in  such  a  way 
that  all  the  various  cyclograms  are  comparable  and 
all  layers  and  water  tables  related  to  a  datum.  In 
Denmark  a  combined  drilling,  testing,  and  sam- 
pling method  has  been  introduced  and  successfully 
used  for  data  collection  and  localization  of  pollut- 
ant plumes  from  unconsolidated  shallow  forma- 
tions, such  as  land  fills  and  sites  with  chemical 
wastes.  For  low-permeability  fissured  formations  a 
new  test  method  called  the  labeled  Slug  Test, 
which  is  applicable  at  very  low  flow  velocities. 
With  this  test  the  hydraulic  conductivity  of  the 
formation  is  determined  and  the  producing  fissures 
localized  in  a  deep  borehole.  In  the  cases  of  both 
low-permeability  and  high-permeability  formations 
it  is  difficult  to  obtain  representative  samples  of 
formation  water.  The  use  of  a  packersampler  is 
described;  this  device  allows  pumping  from  the 
total  length  of  an  uncased  or  screened  borehole 
during  sampling  and  provides  samples  representa- 
tive of  each  level.  (See  also  W89-05465)  (Lantz- 
PTT) 
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The  quality  assurance  program  for  the  Western 
Lake  Survey-Phase  I  was  designed  to  ensure  that 
the  data  collected  were  of  known  and  acceptable 
quality.  The  quality  assurance  program  was  based 
on  similar  activities  conducted  for  the  Eastern 
Lake  Survey-Phase  I  and  included  the  following 
major  elements:  selection  of  analytical  laboratories, 
training  of  field  sampling  and  field  laboratory 
crews,  on-site  evaluation  of  field  and  analytical 
laboratories,  daily  communications  with  survey 
participants,  and  verification  and  evaluation  of  data 
collected.  Numerous  quality  assurance  and  quality 
control  samples  (e.g.,  blanks,  duplicates,  audits, 
spikes,  and  check  samples)  were  used  to  identify, 
qualify,  and  quantify  sources  of  sampling  and  ana- 
lytical variability  in  terms  of  precision,  accuracy, 
bias,  and  analytical  detectability.  The  relative  im- 
portance of  these  sources  of  variation  was  assessed 
by  comparative  statistical  evaluations.  Until  all  of 
the  phases  of  the  National  Surface  Water  Survey 
have  been  conducted  and  their  data  sets  are  avail- 
able for  comparison,  an  assessment  of  Western 
Lake  Survey-Phase  I  data  quality  cannot  be  con- 
sidered complete.  It  can  be  stated,  however,  that 
the  final  data  set  represents  data  of  high  quality 
that  can  be  used  with  confidence  in  the  calculation 
of  population  estimates.  Precision,  accuracy,  and 
detectability  estimates  generally  met  survey  data 
quality  objectives.  Samples  were  complete,  analy- 
ses were  performed  within  specified  holding  times, 
and  10  of  15  strata  met  sampling  completeness 
criteria.    Quality    assurance    samples    adequately 
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characterized  the  routine  lake  water  samples,  with 
the  exception  that  field  audit  samples  did  not  rep- 
resent the  midrange  of  the  lake  water  sample  ana- 
lyte  concentrations.  (Lantz-PTT) 
W89-05513 


WATER  SUPPLY  AND  SANITATION  IN  THE 
HEALTH  SECTOR  IN  THE  ASIA  REGION:  IN- 
FORMATION NEEDS  AND  PROGRAM  PRI- 
ORITIES, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
J.  Briscoe. 

Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Technical  Report  No.  36,  Febru- 
ary 1986.  45p,  6  fig,  18  tab,  71  ref  AID  Contract 
5942-C-00-4085-00,  Project  936-5942. 

Descriptors:  *Developing  countries,  *Water 
supply,  *Sanitation,  *Water  management,  'Public 
health,  Costs,  Finances,  Public  policy,  Urban  areas, 
Rural  areas,  Water  treatment,  Wastewater  treat- 
ment. 

The  objective  of  this  report  is  to  identify  and 
discuss  concepts  which  are  central  in  defining  the 
appropriate  role  for  water  supply  and  sanitation 
services  within  the  context  of  the  health  sector  in 
less  developed  countries.  The  core  of  the  paper  is 
the  development  of  a  framework  for  identifying 
the  portions  of  the  overall  costs  of  water  supply 
and  sanitation  services  that  are:  (i)  serving  non- 
health  needs  which  are  recognized  by  the  consum- 
ers (and  are  correctly  borne  by  the  consumers 
themselves),  and  (ii)  serving  unrecognized  and 
often  external  health  needs  (and  are  correctly  sup- 
port from  public  funds).  The  framework  is  used  to 
assess  two  major  issues:  what  are  the  information 
needs  if  rational  policies  are  to  be  devised,  and 
what  appear  to  be  the  conditions  under  which 
investment  of  health-sector  resources  in  water 
supply  and  sanitation  projects  may  be  appropriate. 
(Lantz-PTT) 
W89-05517 
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MODELS  OF  SUBSURFACE  HYDROLOGY  OF 
SEDIMENTARY  BASINS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04566 


DYE  TRACING.  ITS  APPLICATION  TO 
GROUND  WATER  LAW  FOR  DEFINING  'SUB- 
TERRANEAN STREAMS'  IN  KARST  TER- 
RANES, 

Southwest  Texas  State  Univ.,  San  Marcos. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-04593 


RECOMMENDED  PROCEDURE  FOR  EVALU- 
ATING THE  EFFECTS  OF  SPILLS  OF  HAZ- 
ARDOUS MATERIALS  ON  GROUND  WATER 
QUALITY  IN  KARST  TERRANES, 

National  Park  Service,  Mammoth  Cave,  KY. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-04595 


USE  OF  FRACTURE  TRACE  ANALYSIS  IN 
KARST  TERRANES  FOR  ENVIRONMENTAL 
REMEDIAL  ACTION  PLANNING:  A  CASE 
STUDY, 

Bionetics  Corp.,  Warrenton,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04599 


Descriptors:  •Karst,  'Construction,  'Data  acquisi- 
tion, 'Geological  surveys,  'Remote  sensing,  'Geo 
logic  mapping,  Airports,  Geophysics,  Gravity 
studies,  Drilling,  Aerial  photography,  Radar. 

Blasting  near  the  access  road  to  a  new  airport  for 
St.  Anthony,  Newfoundland,  Canada,  exposed  a 
large  open  cavity.  The  site  investigation  program 
was  highly  successful  and  cost  effective.  The  sys- 
tematic integrated  approach  maximized  the  site 
coverage  and  minimized  the  investigation  time. 
Geological  mapping  and  air  photo  interpretation 
indicated  the  extent  of  karstic  features  and  thrust 
faulting  in  the  vicinity  of  the  airport.  Geophysical 
surveys  provided  the  only  means  to  effectively  and 
efficiently  examine  the  subsurface  conditions  over 
the  entire  area  of  the  airport  site  within  the  re- 
quired time.  Radar  was  effective  in  mapping  open 
and  clay  filled  bedding  planes  to  depths  in  excess 
of  20  m  in  most  areas  of  the  airport  site.  Gravity 
work  provided  additional  control  on  the  extent  of 
the  major  fracture  zone  at  the  Airport  Terminal 
Building  and  corroborated  radar  data  interpreta- 
tions. Diamond  drilling  provided  the  essential  link 
between  the  geophysical  interpretation  and  the 
geological  conditions  as  well  as  quantitative  rock 
quality  parameters.  Information  was  collected  in 
time  for  design  modification  prior  to  completion  of 
construction.  Site  construction  excavations  con- 
firmed the  overall  investigation  conclusions.  (See 
also  W89-04586)  (Hammond-PTT) 
W89-04603 


WATER  TRACING  USING  A  SCANNING  SPEC- 
TROFLUOROMETER  FOR  DETECTION  OF 
FLUORESCENT  DYES, 

Missouri  Dept.  of  Natural  Resources,  Rolla.  Div. 

of  Geology  and  Land  Survey. 

J.  W.  Duley. 

IN:  Proceedings  of  the  Environmental  Problems  in 

Karst  Terranes  and  Their  Solutions  Conference. 

National   Water   Well   Association,   Dublin,   OH. 

1986.  p  389-406,  5  fig,  1  tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Groundwater  movement,  'Tracers, 
'Wastewater  outfall,  'Dye  releases,  'Scanning 
spectrofluorometry,  'Karst,  Fluorescence,  Dyes, 
Missouri. 

A  scanning  spectrofluorometer  has  been  used  to 
detect  four  fluorescent  tracers  concurrently.  The 
spectrofluorometer  provides  output  through  a  re- 
corder or  printer  which  plots  fluorescence  intensi- 
ty versus  wavelength.  Tracers  are  identified  on  the 
basis  of  their  fluorescence  characteristics  distin- 
guished from  background  fluorescence  and  inter- 
ference between  tracers  is  minimal.  Quantitative 
measurements  of  multiple  tracers  in  water  are  also 
possible.  Significant  savings  in  personnel  time  and 
field  expenses  may  be  realized  in  a  detailed  water 
tracing  study  through  multiple  simultaneous  tracer 
injections,  as  compared  to  single  periodic  injec- 
tions. Case  histories  of  actual  water  traces  conduct- 
ed in  Missouri  karst  terranes  using  the  spectro- 
fluorometer for  tracer  detection  are  discussed  to 
illustrate  the  capabilities  and  limitations  of  the  in- 
strument. In  addition,  a  summary  of  information  on 
selected  fluorescent  tracers  is  included.  (See  also 
W89-04586)  (Author's  abstract) 
W89-04606 


AQUIFER  PROTECTION  PLANNING  FOR 
CRITICAL  KARST  GROUND  WATER  SUP- 
PLIES; A  COORDINATED  LOCAL  AND  STATE 
APPROACH  FOR  KENTUCKY, 

Kentucky  Natural  Resources  and  Environmental 
Protection  Cabinet,  Frankfurt.  Div.  of  Water. 
For  primary   bibliographic   entry   see   Field   5G. 
W89-04608 


SPECIALIZED        INVESTIGATION        TECH- 
NIQUES FOR  DEFINING  KARSTIC  CAVITIES, 

Golder  Associates,  Mississauga  (Ontario). 

T.  G.  Carter,  M.  L.  J.  Maher,  A.  P.  Annan,  and  J. 

A.  Richard. 

IN   Proceedings  of  the  Environmental  Problems  in 

Karst    Terranes  and  Their  Solutions  Conference. 

National    Water    Well    Association,    Dublin,    OH. 

1986.  p  345-367,  13  fig,  9  ref. 


USE  OF  SPONTANEOUS  POTENTIAL  IN  THE 
DETECTION  OF  SUBTERRANEOUS  FLOW 
PATTERNS   IN   AND   AROUND  SINKHOLES, 

Virginia  Military  Inst.,  Lexington.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W 89-046 II 


\SSISS\II  \l  BY  ELECTRICAL  I'l.Slsmm 
METHODS  0\  POTENTIAL  GEOLOGICAL 
HAZARDS  is  KARSTIC  TERRANES, 

Florida  Univ.,  Gainesville.  Dept  of  Geology. 
For  primary  bibliographic  entry  see  Field  8E. 
W 89-046 12 


USE    OF    GROUND    PENETRATING    RADAR 
TECHNIQUES  TO  AID  IN  THE  DESIGN  OF 
ON-SITE  DISPOSAL  SYSTEMS. 
University  of  Central  Florida,  Orlando 
S.  S.  Kuo,  and  H  G  Stangland 
IN:  Proceedings  of  the  Environmental  Problems  in 
Karst  Terranes  and  Their  Solutions  Conference 
National   Water   Well    Association,    Dublin,   OH. 
1986.  p  502-525,  13  fig,  1  tab,  7  ref 

Descriptors:  'Groundwater,  'Hydraulics,  'Land 
disposal,  'Remote  sensing,  'Karst  hydrology, 
'Florida,  'Sinkholes,  'Radar,  Groundwater  move- 
ment, Subsidence,  Clays,  Aquifer,  Characteristics. 
Engineering  geology,  Geomorphology. 

A  Ground  Penetrating  Radar  sui  vey  was  conduct- 
ed at  an  11 -acre  site  in  Okahumpka,  Florida.  The 
site  is  to  be  developed  for  a  land  application 
system.  A  grid  of  approximately  50  ft  spacing  was 
staked  out  over  the  entire  area.  The  ground  pene- 
trating radar  data  indicated  a  continuous  clayey 
layer  over  the  entire  area  with  some  sinkhole  char- 
acteristics. Four  general  types  of  ground  penetrat- 
ing radar  profiles  were  mapped  at  the  site.  The 
largest  part  of  the  site  has  a  continuous  clayey 
layer  with  no  depression  or  limerock  signatures. 
Another  area  shows  a  layer  of  hard  clay  overlying 
the  limestone.  The  other  two  areas  appear  to  have 
numerous  cavities.  In  one  of  these  two  areas  the 
clayey  layer  is  depressed  uniformly.  Numerous 
small  cavity  signatures  appear  at  shallow  depths 
ranging  form  20  to  30  ft.  There  is  no  evidence  of 
recent  sinkhole  occurrence.  In  the  two  cavity  areas 
there  are  several  large  cavity  signatures  at  deeper 
depths  ranging  from  40  to  80  ft.  The  clayey  layer  is 
sharply  depressed.  The  ground  surface  appears  to 
have  subsidence  in  these  areas.  This  area  is  suspect- 
ed as  high  potential  for  sinkhole  activity.  Ground- 
water movement  in  the  surficial  field  program 
verified  this  hypothesis.  (See  also  W89-04586)  (Au- 
thor's abstract) 
W 89-046 13 


ELECTRIC  EARTH  RESISTIVITY  SURVEY  OF 
THE  MACON-TAYLORVTLLE  RIDGED-DRIFT 
AQUIFER, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04627 


WATER  RESOURCES  ACTIVITIES  IN  KEN- 
TUCKY, 1986. 

Geological   Survey,    Louisville,    KY.   Water   Re- 
sources Div. 
R.  J.  Faust. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Open- 
File  Report  86-71,  1986.  58p,  10  fig.  1  tab. 

Descriptors:  'Data  collections,  'Kentucky,  'Water 
resources,  'Data  acquisition,  'Hydrologic  studies, 
Research  priorities.  Information  exchange. 

The  U.S.  Geological  Survey,  Water  Resources  Di- 
vision, conducts  three  major  types  of  activities  in 
Kentucky  in  order  to  provide  hydrologic  informa- 
tion and  understanding  needed  for  the  best  man- 
agement of  Kentucky's  and  the  Nation's  water 
resources.  These  activities  are:  (1)  Data  collection 
and  dissemination;  (2)  Water-resources  appraisals 
(interpretive  studies);  and  (3)  Research.  Activities 
described  in  some  detail  following:  (1)  collection  of 
surface  -  and  groundwater  data;  (2)  operation  of 
stations  to  collect  data  on  water  quality,  atmos- 
pheric deposition,  and  sedimentation;  (3)  flood  in- 
vestigations; (4)  water  use;  (5)  small  area  flood 
hydrology;  (6)  feasibility  of  disposal  of  radioactive 
disposal  in  deep  crystalline  rocks;  (7)  development 
of  a  groundwater  model  for  the  Louisville  area;  (8) 
travel  times  for  streams  in  the  Kentucky  River 
Basin;  (9)  the  impact  of  sinkholes  and  streams  on 
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groundwater  flow  in  a  carbonate  aquifer  system; 
(10)  sedimentation  and  erosion  rates  at  the  Maxey 
Flats  Radioactive  Waste  Burial  site;  and  (11)  eval- 
uation of  techniques  for  evaluating  the  cumulative 
impacts  of  mining  as  applied  to  coal  fields  in  Ken- 
tucky. (Lantz-PTT) 
W89-04658 


USE  OF  BOREHOLE  NEUTRON  LOGS  TO  ES- 
TIMATE MOISTURE  CONTENT  IN  THE  UN- 
SATURATED ZONE  OF  AN  ALLUVIAL  AQUI- 
FER, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

V.  Quinones-Aponte,  and  R.  A.  Carrasquillo. 
IN:    Third    Caribbean    Islands    Water    Resources 
Congress.  Proceedings  of  a  Symposium  held  in  St. 
Thomas,  U.S.  Virgin  Islands,  July  22-25,  1986.  p 
57-60,  4  fig,  4  ref. 

Descriptors:  'Logging  (Recording)  *Data  acquisi- 
tion, *Boreholes,  *AUuvial  aquifers,  *Moisture 
content,  Aeration  zone,  Mathematical  studies, 
Graphical  analysis. 

The  neutron  borehole  logging  tool  was  calibrated 
for  the  determination  of  moisture  content  in  the 
unsaturated  zone  of  an  alluvial  aquifer.  A  continu- 
ous core  sample  was  collected  to  a  depth  of  15  ft 
from  the  unsaturated  zone.  Moisture  content  and 
other  soil  properties  were  determined  by  standard 
soil-laboratory  techniques.  The  neutron  logs  pro- 
file was  correlated  to  moisture  content.  The  first 
correlation  included  all  the  data  points  within  the 
unsaturated  zone.  A  correlation  coefficient  of  0.72 
was  obtained.  An  inspection  of  the  plotted  data 
showed  that  points  at  the  upper  extreme  of  the 
fitted  line  departed  significantly.  A  second  correla- 
tion was  tried  eliminating  data  points  1,  3,  and  5 
which  fell  too  \ow-  in  the  first  trial.  An  almost 
perfect  correlation  coefficient  of  0.99  was  obtained 
for  the  data  points  that  were  included  in  the 
second  trial.  The  criteria  used  to  select  the  data 
points  for  the  second  correlation  trial  was  that  all 
these  points  also  fell  on  the  left  most  limit  of  the 
neutron  profile.  The  neutron  logs  profile,  which  is 
like  a  type  of  harmonic  curve  seems  to  be  affected 
by  an  undefined  factor.  Analyzing  the  shape  of  the 
neutron  profile  it  is  inferred  that  hysteresis  is  the 
most  probable  phenomena  that  is  affecting  this 
moisture  content  profile.  Although  correlating 
neutron  logs  to  moisture  content  is  not  a  straight 
forward  procedure,  with  an  appropriate  analysis, 
calibrated  neutron  logging  tools  can  be  used  to 
determine  the  moisture  content  within  the  unsatu- 
rated zone  of  aquifers.  Moisture  content  should  be 
determined  for  calibration  purposes  at  least  at 
every  foot  of  depth.  Measurements  of  other  ele- 
ments or  factors  which  may  produce  the  harmonic 
curve  effect  might  be  included  in  further  studies. 
(See  also  W89-04665)  (Lantz-PTT) 
W89-04674 


GROUND-WATER  FLOW  CHARACTERISTICS 
DESCRIBED  IN  QUANTITATIVE  DYE  TRAC- 
ING IN  KARST  TERRANE  IN  NORTH-CEN- 
TRAL, KENTUCKY, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

D.  S.  Mull,  and  J.  L.  Smoot. 

IN:  Third  Caribbean  Islands  Water  Resources 
Congress.  Proceedings  of  a  Symposium  held  in  St. 
Thomas.  U.S.  Virgin  Islands,  July  22-25,  1986  n 
65-67,  6  ref.  V 

Descriptors:  'Groundwater  movement,  *Karst, 
*Geohydrology,  *Data  acquisition,  "Kentucky,' 
*Dye  releases,  Tracers,  Dyes,  Mathematical  stud- 
ies, Data  interpretation. 

Groundwater  tracing  with  various  tracers  such  as 
dye,  has  long  been  a  useful  tool  for  delineating 
groundwater  basins,  identifying  point  to  point  flow 
connections,  and  defining  flow  characteristics  in 
carbonate  and  fracture  rock  terrane.  The  most 
often  used  dye  tracing  technique  is  qualitative  in 
which  a  discrete  sample  of  water  is  tagged  with  a 
tracer  and  the  arrival  of  that  water  is  monitored  at 
various  points  by  passive  samplers  or  periodic  sam- 
pling by  field  personnel.  Generally,  the  most 
common  tracers  are  fluorescent  dyes,  such  as  fluo- 


rescein, that  can  be  sorbed  on  packets  of  activated 
coconut  charcoal  placed  in  suspected  resurgences 
such  as  down-gradient  springs.  Quantitative  dye 
tracing  requires  frequent  sampling  and  discharge 
measurements  at  all  sampled  resurgences  during 
the  time  the  dye  is  passing.  This  requires  the  use  of 
automatic  samplers  or  frequent  sampling  by  field 
personnel,  a  fluorometer,  and  the  use  of  a  conserv- 
ative fluorescsent  dye.  Analysis  of  time-concentra- 
tion curves  provides  information  on  groundwater 
flow  characteristics  such  as  elapsed  time  to  arrival 
of  leading  edge,  trailing  edge,  peak  concentration, 
and  centroid  of  the  dye  cloud.  The  typical  time- 
concentration  response  curve  is  bell  shaped  but 
skewed.  In  order  to  compare  the  results  of  differ- 
ent traces,  the  dye  concentrations  are  generally 
adjusted  for  dye  loss.  In  this  procedure,  the  meas- 
ured concentrations  are  multiplied  by  the  ratio  of 
the  dye  mass  injected  to  the  dye  mass  recovered, 
assuming  all  resurgences  were  sampled.  Because 
the  travel  time,  magnitude  of  the  peak  concentra- 
tion and  time  between  selected  points  on  the  rising 
and  falling  limb  of  the  dye  recovery  curve  (resi- 
dence time)  generally  vary  with  discharge,  repeat 
traces  under  different  flow  conditions  are  useful  in 
developing  a  predictive  capability  for  different 
flow  conditions.  Repeat  traces  from  a  ponor  to  a 
water  supply  spring  in  the  Elizabethtown,  Ky. 
area,  showed  that  the  arrival  time  of  the  leading 
edge  of  the  dye  cloud  ranged  from  8  to  26  hours 
and  that  the  travel  time,  based  on  the  centroid  of 
the  dye  cloud,  was  13.3  and  56.3  hours,  respective- 
ly. Repeat  traces  also  yield  travel  time-discharge 
curves  that  show  the  variation  of  travel  time  with 
discharge.  (Lantz-PTT) 
W89-04676 


IMPROVEMENT   OF   RUNOFF   PRODUCING 
MODEL  FOR  U.  S.  'SCS'  METHOD, 
Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04709 


UP-TO-DATE  METHOD  TO  STUDY  MARSH- 
RIDDEN  AREAS  IN  WEST  SIBERIA, 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR).  Lab.  of  Swamp  Hydrology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04733 


FIRST  RADIOCESIUM  PROFILE  AND  SNOW 
COVER  MASS  MEASUREMENTS, 

National  Board  of  Waters,  Helsinki  (Finland).  Hy- 

drological  Office. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04744 


IMPROVED  LABORATORY  DISPERSANT  EF- 
FECTIVENESS TEST, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Office  of  Research  and  Development. 
J.  S.  Shum. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-184882. 
Price  codes:  A06  in  paper,  A01  in  microfiche 
Report  No.  EPA/600/2-88/023,  March  1988. 
105p,   10  fig,  24  tab,  18  ref.  Contract  68-03-3203. 

Descriptors:  "Testing  procedures,  *Oil  spill  clean- 
up, "Chemical  analysis,  "Water  analysis,  "Disper- 
sants,  Improved  Laboratory  Dispersant  Effective- 
ness Test,  Revised  Standard  Dispersant  Effective- 
ness Test,  Laboratory  equipment. 

A  preliminary  evaluation  of  the  Improved  Labora- 
tory Dispersant  Effectiveness  Test  indicates  this 
test  has  a  better  scientific  basis,  uses  a  simpler 
apparatus,  requires  less  laboratory  space,  and  uses 
more  up-to-date  laboratory  techniques  to  evaluate 
dispersants  for  floating  oil  on  the  ocean  surface 
than  the  previous  Revised  Standard  Dispersant 
Effectiveness  Test.  The  improved  test  provides  a 
method  to  evaluate  dispersant  effectiveness  in  a 
physically  realistic  condition  by  creating  a  test 
energy  level  dynamically  similar  to  the  small-scale 
ocean  turbulence  responsible  for  droplet  forma- 
tion. The  preliminary  evaluation  shows  a  possible 
improvement  in  precision  over  the  existing  EPA 
method.  (Author's  abstract) 


W89-04752 


USE  OF  RESPIROMETRY  FOR  OPERATING 
ACTIVATED  SLUDGE  PLANTS  TREATING 
TOXIC  WASTEWATERS, 

Bioprocess  Engineering,  Inc.,  Wilmington,  DE. 
For   primary   bibliographic   entry   see   Field    5D 
W89-04788 


STATISTICAL  QUALITY  CONTROL  FOR  THE 
ANALYTICAL  LABORATORY, 

CompuChem  Labs.,  Inc.,  Research  Triangle  Park, 
NC.  6 

R.  J.  Whitehead. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  62-72,  7 
fig,  7  ref. 

Descriptors:  "Water  analysis,  "Quality  control, 
"Control  charts,  "Computer  programs,  Data  base 
management,  Standards,  Management  planning, 
Chemical  analysis,  Laboratory  information  man- 
agement systems. 

The  use  of  control  charts  and  related  performance 
statistics  is  essential  in  a  comprehensive  quality 
assurance  program  for  the  analytical  laboratory.  In 
the  CompuChem  statistical  quality  control  (QC) 
program:  (1)  the  control  charts,  lacking  some 
degree  of  specificity,  would  be  used  primarily  for 
documenting  lab  performance  and  observing  long- 
range  trends,  and  (2)  the  Laboratory  Management 
System  (computerized  data  base  manager)  would 
be  used  to  characterize  the  status  of  every  analysis, 
whether  or  not  all  QC  criteria  were  met.  This 
objective  was  accomplished  through  a  system  of 
condition  codes  (two-letter  codes  used  to  describe 
sources  of  failure  and  the  results  of  repeated  analy- 
ses). These  data  are  presented  in  tables  and  graphs 
in  monthly  QA  reports  to  management,  and  sup- 
port managers  in  initiating  corrective  actions  and 
reinforcing  good  laboratory  practices.  Sample 
forms  and  graphs  used  in  the  CompuChem  QA/ 
QC  program  are  included  in  this  paper.  (See  also 
W89-04782)  (Rochester-PTT) 
W89-04789 


FUNDAMENTALS  AND  ANALYTICAL  APPLI- 
CATIONS OF  BIOLUMINESCENCE, 

Georgia  Univ.,  Athens.  Dept.  of  Biochemistry. 
J.  E.  Wampler. 

IN:  Analytical  Techniques  and  Residuals  Manage- 
ment in  Water  Pollution  Control  Specialty  Confer- 
ence April  19-20,  1988.  Water  Pollution  Control 
Federation,  Alexandria,  VA  22314-1994.  p  110-116, 
1  tab,  16  ref. 

Descriptors:  "Bioluminescence,  "Bioassay,  "Water 
analysis,  "Luciferins,  "Luciferases,  Enzymes,  Bio- 
chemistry, Monitoring,  Toxins,  Invertebrates,  Pol- 
lutant identification,  Genotoxic  agents,  Microorga- 


The  chemistry  of  bioluminescence  is  described, 
including  that  of  the  firefly,  bacteria,  earthworm, 
soft  coral  (Renilla  and  Aequorea),  and  ostracod 
(Cyridina).  The  generic  terms  luciferin  and  lucifer- 
ase  cover  a  wide  range  of  chemical  structures. 
Most  bioluminescent  systems  involve  a  chemistry 
in  which  the  final  step  is  the  generation  of  an 
excited  state  product  +  C02.  The  organic  sub- 
strates (luciferins)  are  typically  large  heterocyclic, 
aromatic  compounds.  Bacterial  luminescence  dif- 
fers from  the  others  because  it  uses  the  well-known 
coenzyme  flavine  mononucleotide  in  the  role  of 
luciferin  along  with  fatty  aldehydes  and  molecular 
oxygen.  In  addition  to  these  systems,  which  use 
molecular  oxygen,  several  employ  hydrogen  per- 
oxide, as  in  the  bioluminescent  earthworm.  Biolu- 
minescent systems  have  extreme  detection  sensitiv- 
ity comparable  to  that  of  radioactivity-based  sys- 
tems and  they  involve  important  biological  chemi- 
cals in  the  reactions.  Both  the  firefly  and  bacterial 
systems  have  been  used  to  monitor  water  quality 
and  toxic  pollutants.  Microbial  contamination  is 
indicated  by  ATP  released  from  lysed  cells,  this 
may  be  analyzed   using  the  firefly  system,  dark 
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mutants  of  luminous  bacteria  are  used  to  monitor, 
the  presence  of  genotoxic  agents  in  water,  and  the 
effects  of  various  chemicals  on  bacterial  metabo- 
lism have  all  been  measured  using  biolumines- 
cence.  (See  also  W89-04782)  (Rochester-PTT) 
W89-04794 


WASTE    TESTING    AND    QUALITY    ASSUR- 
ANCE. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04816 


QUALITY  ASSURANCE  ON  THE  GROUND- 
WATER MONITORING  TASK  FORCE  FACILI- 
TY ASSESSMENT  PROGRAM, 

Life  Systems,  Inc.,  Cleveland,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04824 


APPLICATION  OF  GEOPHYSICAL  METHODS 
IN  ENVIRONMENTAL  AND  MUNICIPAL  EN- 
GINEERING: THEORETICAL  STUDY, 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land). 

P.  Saksa,  and  J.  Korkealaakso. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-157987. 
Price  codes:  E06  in  paper  copy,  A01  in  microfiche. 
Report  No.  VTT/RR-505,  1987.  126p,  55  fig,  3 
tab,  UOref. 

Descriptors:  'Geophysics,  'Surveys,  'Geophysical 
surveys,  'Data  acquisition,  'Groundwater  pollu- 
tion, 'Environmental  engineering,  Electrical  stud- 
ies, Electromagnetic  waves,  Soil  temperature, 
Model  studies,  Theoretical  analysis,  Salinity,  Land- 
fills. 

The  fundamental  theoretical  aspects  of  geophysics 
applied  in  environmental  surveys  are  reviewed. 
The  main  emphasis  is  on  analyzing  electrical,  elec- 
tromagnetic, and  soil  temperature  measurements. 
The  retrophysical  basis  necessary  for  quantitative 
interpretation  and  modeling  is  covered.  Some  theo- 
retical formulas  and  laboratory  measurements  of 
water  samples  indicate  that  salinity  (TDS)  can  be 
interpreted  from  surface  measurements  and  that 
TDS  is  a  relatively  reliable  indicator  of  ground- 
water contamination.  A  case  study  conducted  at  an 
existing  landfill  site  at  TUUSULA,  Finland,  indi- 
cated that  soil  temperature  measurements  were  not 
useful  in  evaluating  hydrogeologic  conditions  in 
groundwater  flow  systems.  (Lantz-PTT) 
W89-04842 


PRELIMINARY    INVESTIGATION    OF    THE 
SHORT-TERM    EFFECTS    OF    STORMS    ON 
SEDIMENTARY      CHARACTERISTICS      AND 
THE  NEARSHORE  FAUNA  USING  THE  SEDI- 
MENT PROFILING  CAMERA  SYSTEM, 
Army   Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Environmental  Lab. 
C.  A.  Miller-Way,  and  D.  A.  Nelson. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    VA    22161.    Miscellaneous 
Paper  D-88-4,  September  1988.  Final  Report.  19p, 
6  fig,  4  tab,  17ref. 

Descriptors:  'Photography,  'Storms,  'Sedimenta- 
tion, 'Coastal  waters,  'Cameras,  'Benthic  fauna, 
Storm  tides,  Polychaetes,  Amphipods,  Ecosystems. 

A  pilot  study  (SUPERDUCK)  was  conducted  to 
investigate  the  short-term  effects  of  disturbance  by 
storms  on  nearshore  sandy-bottom  habitats  at 
Duck,  NC,  in  October  1988.  Sedimentary  charac- 
teristics and  benthic  faunal  composition  were  as- 
sessed using  a  sediment  profiling  camera  system 
and  a  traditional  benthic  sampling  technique. 
Technical  problems  precluded  benthic  sampling 
during  the  prestorm  period.  Poststorm  sampling  at 
five  stations  showed  that  the  nearshore  benthic 
fauna  can  be  divided  into  two  disturbance/faunal 
zona  ""  the  basis  of  faunal  composition  and  sedi- 
mentary characteristics.  The  first  zone  (four  in- 
shore stations,  ranging  in  depth  from  approximate- 
ly 4  to  12  m)  was  characterized  by  low  faunal 
abundance  and  was  numerically  dominated  by  am- 
phipods and  a  diverse  assemblage  of  polychaetes. 


The  second  zone  (the  farthest  offshore  station  at  a 
depth  of  approximately  14  m)  was  characterized 
by  high  faunal  abundance  and  was  numerically 
dominated  by  capitellid  polychaetes  The  sediment 
profiling  camera  system  did  not  provide  much 
insight  into  benthic  community  responses  to  short- 
term  disturbance  in  this  sandy  environment.  This 
study  and  another  study  in  the  SUPERDUCK 
program  were  carried  out  simultaneously,  demon- 
strating that  when  equipment  needs  and  goals  are 
similar  and  with  proper  planning  and  communica- 
tion, physical  and  biological  studies  can  be  con- 
ducted concurrently  in  a  cost-effective  manner. 
Additional  studies  may  give  insight  into  the  short- 
term  effects  of  human  disturbances  such  as  dredg- 
ing and  disposal  operations  on  sedimentary  charac- 
teristics and  the  benthic  community  characteristics 
of  this  habitat.  (Author's  abstract) 
W89-04856 

PESTICIDE  ASSESSMENT  GUIDELINES  SUB- 
DIVISION N,  CHEMISTRY:  ENVIRONMEN- 
TAL FATE.  SERIES  161-2  AND  161-3,  PHOTOL- 
YSIS STUDIES.  ADDENDUM  4  ON  DATA  RE- 
PORTING, 

Environmental    Protection    Agency,    Washington. 
DC.  Office  of  Pesticide  Programs. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04874 

PESTICIDE  ASSESSMENT  GUIDELINES  SUB- 
DIVISION N,  CHEMISTRY:  ENVIRONMEN- 
TAL FATE.  SERIES  161-1,  HYDROLYSIS 
STUDIES  ADDENDUM  3  ON  DATA  REPORT- 
ING, 

Environmental   Protection    Agency,    Washington, 
DC.  Office  of  Pesticide  Programs. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04875 

IMPROVED  STREAMFLOW  AND  WATER 
QUALITY  MONITORING  USING  A  MICRO- 
PROCESSOR-BASED SYSTEM, 

Forest   Service,   Ogden,   UT.   Intermountain   Re- 
search Station. 
R.  E.  Babbitt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-149810. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Research  Note  INT-377,  November  1987.  5p,  4  fig, 
1  tab. 

Descriptors:  'Hydrologic  data  collections,  'Moni- 
toring, 'Data  acquisition,  'Streamflow,  'Comput- 
ers, Water  sampling,  Measuring  instruments. 

Accurate  data  quantifying  effects  of  road  construc- 
tion, timber  harvesting,  and  other  forest  manage- 
ment activities  on  water  quality  are  often  essential 
for  evaluation  of  land  management  activities.  Col- 
lecting such  information  has  been  difficult  and 
costly  for  the  Forest  Service  due  to  the  remoteness 
of  many  sites  and  limitations  of  available  sampling 
equipment.  Advances  in  electronic  technology 
now  make  possible  microprocessor-based  systems 
that  reduce  costs  and  enhance  the  information  col- 
lected. One  such  microprocessor-based  data  acqui- 
sition system  is  described  for  monitoring  stream- 
flow  and  collecting  water  samples  at  remote  sites. 
The  system  was  more  efficient  and  provided  more 
precise  data  during  high-intensity,  short-duration 
rainstorms  than  the  system  used  previously. 
(Lantz-PTT) 
W89-04876 


E.  J.  Dutton,  H  T.  Dougherty,  and  \>   ' 

Hyovalti. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-160809 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche 

NTIA  Report  87-225,  November  1987.  36p,  12  fig, 

5  tab,  22  ref,  append. 

Descriptors:  'Remote  sensing,  'Radar,  'Passive 
electromagnetic  sensing,  'Millimeter  waves, 
•Model  studies,  'Rain,  'Clouds,  Statistical  analy- 
sis. Rainfall,  Hydrologic  models,  Climatology, 
Mathematical  studies 

Rainfall  observational  data  were  processed  by 
least-squares  curve-fitting  to  call  attention  to  some 
of  the  desirable  aspects  of  such  fitting.  The  curve- 
fitting  techniques  are  illustrated  for  annual  rainfall 
and  worst-month  rainfall  distributions,  but  are  as 
readily  applicable  for  distributions  of  rain-caused 
attenuation  or  scattering.  Specific  rain  attenuation 
data  observed  at  Huntsville,  AL  at  28.8,  57.6,  and 
96. 1  GHz  were  used  to  construct  the  third  part  of  a 
CONUS-wide  climatology  for  use  in  obtaining  the 
distribution  of  specific  attenuation  at  geographic 
locations  within  these  zones.  The  other  two  climat- 
ic-zone analyses  have  been  described  in  earlier 
reports,  so  that  with  this  report,  this  rather  broad- 
scale  analysis  is  now  complete.  The  feasibility  of 
determining  zenith  cloud  attenuation  distributions 
at  millimeter-wave  frequencies  was  examined,  basi- 
cally using  radiosonde  observations  as  the  main 
indicator  of  cloud  location  and  occurrence,  supple- 
mented to  some  degree  by  other  weather  data.  A 
5-year  sample  for  Washington,  DC,  was  examined 
and  results  presented.  Recommendations  are  made 
for  additional  work  on  both  the  CONUS  rain 
attenuation  climatology  and  for  extended  cloud 
attenuation  analysis.  (Author's  abstract) 
W 89-04882 


GUIDELINES  FOR  MEASURING  THE  PHYSI- 
CAL, CHEMICAL,  AND  BIOLOGICAL  CONDI- 
TION OF  WILDERNESS  ECOSYSTEMS, 

Rocky   Mountain   Forest   and   Range  Experiment 

Station,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-04881 


SOME  MODELS  FOR  RAIN  AND  CLOUDS  AT- 
TENUATION OF  MILLIMETER  WAVES, 

National  Telecommunications  and  Information 
Administration,  Boulder,  CO.  Inst,  for  Telecom- 
munication Sciences. 


NATIONAL  STATUS  AND  TRENDS  PRO- 
GRAM FOR  MARINE  ENVIRONMENTAL 
QUALITY  SPECIMEN  BANK  PROJECT: 
FIELD  MANUAL, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Rockville,  MD.  Ocean  Assessments  Div. 
G.  G.  Lauenstein,  S.  A.  Wise,  R.  Zeisler,  B.  J. 
Koster,  and  M.  M.  Schantz. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-157821. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Memorandum  NOS  OMA  37, 
December  1987.  34p,  6  fig,  4  tab,  5  ref,  2  append. 

Descriptors:  'Environmental  quality  data,  'Sam- 
pling, 'Data  acquisition,  'Marine  environment, 
Benthic  environment.  Fish,  Bivalves,  Marine  sedi- 
ments, Sample  preservation.  Sample  preparation. 

Sample  collection  protocols  developed  and  used 
for  the  collection  of  benthic  fish,  bivalve  mollusks, 
and  associated  sediments  have  provided  specimens 
from  >  77  sites  nationwide,  which  have  been 
submitted  for  inclusion  in  the  Specimen  Bank 
housed  at  the  National  Bureau  of  Standards  in 
Gaithersburg,  MD.  Specimens  are  preserved  at 
liquid-nitrogen  temperature  with  minimal  degrada- 
tion expected  for  decades.  Initial  analysis  of  ar- 
chived samples  provides  data  that  is  used  for  Qual- 
ity Assurance  purposes  since  the  data  can  be  com- 
pared to  data  generated  by  other  laboratories  in- 
volved in  the  National  Status  and  Trends  projects. 
In  addition,  these  primary  data  will  allow  a  quanti- 
fication of  archived  sample  degradation  during 
storage,  if  any.  Analysis  of  banked  specimens  in  the 
future  will  allow  the  derivation  of  baseline  values 
for  newly  defined  environmental  contaminants, 
and  the  preservation  of  these  samples  for  retro- 
spective analysis  will  make  historical  marine  sam- 
ples available  as  new  and  improved  analytical  pro- 
cedures are  developed.  (Lantz-PTT) 
W89-04891 

COST    EFFECTIVENESS    OF   THE   STREAM- 
GAGING  PROGRAM  IN  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

L.  Waite. 

Available  from  Books  and  Open  File  Report  Sec- 
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tion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4254 
1987.  38p.  5  fig,  7  tab. 

Descriptors:  *Streamflow,  *Cost  analysis,  'Stream 
gaging,  'Missouri,  *Gaging  stations,  Discharge 
measurement,  Flow  discharge,  Resource  alloca- 
tion, Budgeting,  Statistical  methods,  Measuring  in- 
struments, Data  acquisition,  Simulation. 

This  report  documents  the  results  of  an  evaluation 
of  the  cost  effectiveness  of  the  1986  stream-gaging 
program  in  Missouri.  Alternative  methods  of  de- 
veloping streamflow  information  and  cost-effective 
resource  allocation  were  used  to  evaluate  the  Mis- 
souri program.  Alternative  methods  were  consid- 
ered statewide,  but  the  cost  effective  resource  allo- 
cation study  was  restricted  to  the  area  covered  by 
the  Rolla  field  headquarters.  The  average  standard 
error  of  estimate  for  records  of  instantaneous  dis- 
charge was  17  percent;  assuming  the  1986  budget 
and  operating  schedule,  it  was  shown  that  this 
overall  degree  of  accuracy  could  be  improved  to 

16  percent  by  altering  the  1986  schedule  of  station 
visitations.  A  minimum  budget  of  $203,870,  with  a 
corresponding  average  standard  error  of  estimate 

17  percent,  is  required  to  operate  the  1986  program 
for  the  Rolla  field  headquarters;  a  budget  of  less 
than  this  would  not  permit  proper  service  and 
maintenance  of  the  stations  or  adequate  definition 
of  stage-discharge  relations.  The  maximum  budget 
analyzed  was  $418,870,  which  resulted  in  an  aver- 
age standard  error  of  estimate  of  14  percent.  Im- 
proved instrumentation  can  have  a  positive  effect 
on  streamflow  uncertainties  by  decreasing  lost 
records.  An  earlier  study  of  data  uses  found  that 
data  uses  were  sufficient  to  justify  continued  oper- 
ation of  all  stations.  One  of  the  stations  investigat- 
ed, Current  River  at  Doniphan  (07068000)  was 
suitable  for  the  application  of  alternative  methods 
for  simulating  discharge  records.  However,  the 
station  was  continued  because  of  data  use  require- 
ments. (Author's  abstract) 

W89-04898 


SELECTED  REPORTS  THAT  INCLUDE  COM- 
PUTER PROGRAMS  PRODUCED  BY  THE  U  S 
GEOLOGICAL  SURVEY  FOR  SIMULATION 
OF  GROUND-WATER  FLOW  AND  QUALITY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F 

W89-04904 


QUALITY-ASSURANCE  RESULTS  FOR  FIELD 
PH  AND  SPECIFIC-CONDUCTANCE  MEAS- 
UREMENTS, AND  FOR  LABORATORY  ANAL- 
YSIS, NATIONAL  ATMOSPHERIC  DEPOSI- 
TION PROGRAM  AND  NATIONAL  TRENDS 
NETWORK-JANUARY  1980-SEPTEMBER 

1984, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A 

W89-04920 


REVIEW  OF  THE  HYDROLOGIC  DATA-COL- 
LECTION NETWORK  IN  THE  ST.  JOSEPH 
RIVER  BASIN,  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

E.  J.  Crompton,  J.  G  Peters,  R.  L.  Miller,  J.  A 
Stewart,  and  K.  J.  Banaszak. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4157  6 
fig,  10  tab,  3y  ref. 

Descriptors:  'Groundwater  data,  'Water  resources 
data,  'Stream  gaging,  'Hydrological  data  collec- 
tions, 'Networks,  'Data  acquisition,  'St.  Joseph 
River  Basin,  Lakes,  Groundwater  level.  Stream- 
How,  Hydrology,  Groundwater  movement,  Irriga- 
tion effects,  Water  level,  Monitoring,  Meteorologi- 
ca,  data  collection,  Rain  gages. 

The  St.  Joseph  River  Basin  data-collection  net- 
work in  the  St.  Joseph  River  for  streamflow,  lake, 
ground  water,  and  climatic  stations  was  reviewed. 
Ine  network  review  included  only  the  1700  sq  mi 


part  of  the  basin  in  Indiana.  The  streamflow  net- 
work includes  11  continuous-record  gaging  sta- 
tions and  one  partial-record  station.  Based  on  areal 
distribution,  lake  effect,  contributing  drainage  area, 
and  flow-record  ratio,  six  of  these  stations  can  be 
used  to  describe  regional  hydrology.  Gaging  sta- 
tions on  lakes  are  used  to  collect  long-term  lake- 
level  data  on  which  to  base  legal  lake  levels,  and  to 
monitor  lake-level  fluctuations  after  legal  levels  are 
established.  More  hydrogeologic  data  are  needed 
for  determining  the  degree  to  which  grouhd  water 
affects  lake  levels.  The  current  groundwater  net- 
work comprises  15  observation  wells  and  has  four 
purposes:  (1)  to  determine  the  interaction  between 
groundwater  and  lakes;  (2)  to  measure  changes  in 
groundwater  levels  near  irrigation  wells;  (3)  to 
measure  water  levels  in  wells  at  special  purpose 
sites;  and  (4)  to  measure  long-term  changes  in 
water  levels  in  areas  not  affected  by  pumping. 
Seven  wells  near  three  lakes  have  provided  suffi- 
cient information  for  correlating  water  levels  in 
wells  and  lakes  but  are  not  adequate  to  quantify  the 
effect  of  groundwater  on  lake  levels.  Water  levels 
in  five  observation  wells  located  in  the  vicinity  of 
intensive  irrigation  are  not  noticeably  affected  by 
seasonal  withdrawals.  The  National  Weather 
Sevice  operates  eight  climatic  stations  in  the  basin 
primarily  to  characterize  regional  climatic  condi- 
tions and  to  aid  in  flood  forecasting.  The  network 
meets  network-density  guidelines  established  by 
the  World  Meterological  Organization  for  collec- 
tion of  precipitation  and  evaporation  data  but  not 
guidelines  suggested  by  the  National  Weather 
Service  for  density  of  precipitation  gages  in  areas 
of  significant  convective  rainfalls.  (Author's  ab- 
stract) 
W89-04931 


COMPARISON  OF  FLUME  AND  TOWING 
METHODS  FOR  VERIFYING  THE  CALIBRA- 
TION OF  A  SUSPENDED-SEDIMENT  SAM- 
PLER, 

Geological  Survey,  Minneapolis,  MN.  Water  Re- 
sources Div. 

J.  P.  Beverage,  and  J.  C.  Futrell. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   86-4193 
1986.  12p,  4  fig,  1  tab,  2  ref. 

Descriptors:  'Sampling,  'Suspended  sediments, 
'Sediment  sampler,  'Calibrations,  Towing  tank 
method,  Flume  method,  Comparison  studies. 

Suspended-sediment  samplers  must  sample  isokine- 
tically  (at  stream  velocity)  in  order  to  collect  rep- 
resentative water  samples  of  rivers.  Each  sampler 
sold  by  the  Federal  Interagency  Sedimentation 
Project  has  been  adjusted  to  sample  isokinetically 
and  tested  in  a  flume  to  verify  the  calibration.  The 
test  program  for  a  modified  U.S.  P-61  sampler 
provided  an  opportunity  to  compare  flume  and 
towing  tank  tests.  Although  the  two  tests  yielded 
statistically  distinct  results,  the  difference  between 
them  was  quite  small.  The  lack  of  turbulence  in  the 
towing  test  probably  accounts  for  the  slight  dispar- 
ity between  the  two  relations.  The  conclusion  is 
that  verifying  the  calibration  of  any  suspended- 
sediment  sampler  by  either  the  flume  or  towing 
method  should  give  acceptable  results.  (Author's 
abstract) 
W89-04956 


EVALUATING     SOLUBLE     TOXICANTS     IN 
CONTAMINATED  SOILS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04973 


COMPARISON  OF  THE  STANDARD  AND 
DIRECT-MPN  METHODS  FOR  FAECAL  COLI- 
FORM  ENUMERATION  IN  SOME  NIGERIAN 
WATERS, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04994 


Data  Acquisition — Group  7B 

FAST-NEUTRON-ACTIVATION  ANALYSES 
OF  VARIOUS  WATER  SOURCES  OF  EAST 
CENTRAL  INDIANA, 

Ball  State  Univ.,  Muncie,  IN.  Dept.  of  Physics  and 

Astronomy. 

For  primary  bibliographic  entry  see  Field  5A 

W89-05C06 


METHOD  FOR  DETERMINING  METAL  SPE- 
CIES IN  SOIL  PORE  WATER, 

Queen's    Univ.,     Kingston    (Ontario).     Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A 

W89-05017 


DETERMINATION  OF  AMINOPEPTIDASE 
ACTIVITY  IN  LAKEWATER  BY  A  SHORT 
TERM  KINETIC  ASSAY  AND  ITS  APPLICA- 
TION IN  TWO  LAKES  OF  DIFFERING  EU- 
TROPHICATION, 

Rutgers    Shellfish    Research    Lab.,    Port    North 
Norns,  NJ.  Dept.  of  Oyster  Culture. 
T.  R.  Jacobsen,  and  H.  Rai. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol  113 
No.  3,  p  359-370,  September  1988.  6  fig,  2  tab,  13 
ref. 

Descriptors:  'Lakes,  'Eutrophic  lakes,  'Aquatic 
bacteria,  'Enzymes,  'Nitrogen  compounds, 
'Amino  acids,  Aminopeptidase,  Fluorescent, 
Assay. 

The  use  of  a  fluorescent  assay  for  measuring  amin- 
opeptidase in  freshwater  was  evaluated  and  a  rapid 
kinetic  method  was  developed  for  the  estimation  of 
aminopeptidase  activity.  Continuous  measurements 
of  aminopeptidase  activity  were  monitored  in 
lakewater  amended  with  substrate.  Rates  of  activi- 
ty in  lake  water  were  determined  in  only  3-5 
minutes.  Aminopeptidase  activity  in  bacteria  sized 
particles  accounted  for  a  significant  flux  of  organic 
nitrogen  in  the  lakes  sampled.  Comparison  of  amin- 
opeptidase measurements  with  simultaneous  deter- 
minations of  dissolved  combined  amino  acids  in 
lakewater  samples  indicate  that  the  total  flux  of 
combined  amino  acid  nitrogen  is  greater  than  pre- 
dicted by  aminopeptidase  activity  alone.  (Author's 
abstract) 
W89-05024 


CHLORINE  36  AND  TRITIUM  FROM  NUCLE- 
AR WEAPONS  FALLOUT  AS  TRACERS  FOR 
LONG-TERM  LIQUID  AND  VAPOR  MOVE- 
MENT IN  DESERT  SOILS, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-05057 


DEPOSITION  OF  SOLIDS  IN  DRILLING 
FLUIDS  ON  BOREHOLE  WALLS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

Engineering. 

M.  Y.  Corapcioglu. 

Water  Resources  Research  WRERAO,  Vol.  24 

No.  11,  p  1893-1900,  November  1988.  3  fig,  28  ref, 

append.  PSC  -  Research  Award  Program,  grant 

667319. 

Descriptors:  'Wells,  'Drilling  fluids,  'Borehole 
geophysics,  'Suspended  solids,  'Porous  media, 
'Particle  deposition,  Mathematical  analysis. 

Suspended  solid  particles  are  introduced  into  well 
bores  during  various  operations  such  as  the  use  of 
drilling  muds.  These  particles  in  drilling  muds  can 
build  a  filter  cake  on  the  wall  of  the  bore  and 
migrate  to  the  porous  formation  immediately  adja- 
cent to  the  well  bore.  In  either  case,  the  entrap- 
ment and  deposition  of  particles  cause  an  observed 
decline  in  productivity  of  some  wells  or  increase  of 
injection  pressures.  A  study  was  conducted  to  de- 
velop a  practical  mathematical  approach  to  the 
formation  of  a  filter  cake  at  the  face  of  the  well 
bore.  This  was  achieved  first  by  defining  and  iden- 
tifying relevant  mechanisms  which  contribute  to 
the  cake  formation  and  particle  migration  in 
porous  media.  Then,  conservation  principles  ex- 
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pressed  in  terms  of  quantifications  of  these  mecha- 
nisms led  to  a  system  consisting  of  governing  par- 
tial differential  equations.  These  equations  were 
averaged  to  obtain  analytical  expressions  to  predict 
the  cake  thickness  as  a  function  of  solid  concentra- 
tion, injection  rate,  or  filtrate  rate,  and  time.  The 
results  were  compared  with  experimental  data  ob- 
tained by  some  researchers.  Excellent  agreement 
was  seen  between  the  theoretical  and  experimental 
results.  (Author's  abstract) 
W89-05058 


PRIMARY  PRODUCTION  IN  LAKES  HURON 
AND  MICHIGAN:  IN  VITRO  AND  IN  SITU 
COMPARISONS, 

National   Oceanic   and   Atmospheric    Administra- 
tion, Ann  Arbor,  Ml.  Great  Lakes  Environmental 
Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-05077 


VALIDITY  OF  AN  ECOTOXICOLOGICAL 
TEST  SYSTEM:  SHORT-TERM  AND  LONG- 
TERM  EFFECTS  OF  ARSENATE  ON  MARINE 
PERIPHYTON  COMMUNITIES  IN  LABORA- 
TORY SYSTEMS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-05105 


INDUCED  COMMUNITY  TOLERANCE  IN 
MARINE  PERIPHYTON  ESTABLISHED 
UNDER  ARSENATE  STRESS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-05106 


SEQUENTIAL  EXTRACTION  OF  IRON-PHOS- 
PHATE AND  CALCIUM-PHOSPHATE  FROM 
SEDIMENTS  BY  CHELATING  AGENTS, 

Leiden   Rijksuniversiteit   (Netherlands).   Dept.   of 

Population  Biology. 

H.  L.  Golterman,  and  A.  Booman. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  904-909,  August  1988. 

4  tab,  9  ref. 

Descriptors:  'Chemical  analysis,  'Limnology, 
♦Sediments,  'Phosphates,  'Phytoplankton,  Iron, 
Calcium,  Hydrogen  ion  concentration. 

A  method  has  been  developed  to  extract  iron- 
bound  and  calcium-bound  phosphates  from  calcar- 
eous sediments  at  pH  values  near  those  of  the 
sediment  itself.  Fe-bound  phosphate  seems  easily 
available  for  phytoplankton  growth,  Ca-bound 
phosphate  is  probably  not  so  easily  available;  its 
availability  is  related  to  crystal  size.  In  about  30 
minutes  Fe-bound  P  is  extracted  with  0.02  M  Ca- 
NTA  with  dithionite  in  0.1  M  TRIS-buffer  at  the 
same  pH  as  the  sediment.  Subsequently  CA-bound 
P  can  be  extracted  with  Na-EDTA,  still  at  the 
same  pH,  in  about  one  hour.  Phosphates  adsorbed 
onto  Fe(OH)3  or  onto  freshly  precipitated  CaC03 
are  dissolved  with  the  Ca-NTA  for  100%  and  1- 
2%,  respectively,  and  with  the  Na-EDTA  for  10 
and  100%,  respectively.  Extracts  from  a  calcareous 
sediment  (Camargue)  did  not  contain  organic  phos- 
phate. Iron-bound  phosphate  can  be  extracted  from 
acid  sediments  with  0.02  M  Ca-NTA  with  ascorbic 
acid  or  NH20H  as  reducing  agents.  (Author's 
abstract) 
W89-05179 


The  microbial  ATP  pool  is  the  result  of  a  dynamic 
production/consumption  balance:  for  this  reason 
all  ATP  extraction  methods  must  stop  cellular 
biochemical  activity  in  a  shorter  time  than  the 
ATP  turnover  time,  which  is  usually  estimated  in 
seconds.  Even  when  this  condition  is  not  met,  a 
modification  in  the  production/consumption  bal- 
ance, together  with  a  change  in  the  ATP  pool, 
becomes  highly  probable.  Acid  extraction  of  ATP 
from  sediment  has  appeared  to  be  more  effective 
than  the  boiling  tris-EDTA  buffer  method.  The 
degree  of  cellular  suffering  that  occurs  during  acid 
treatment  was  evaluated  by  using  liquid  nitrogen. 
Biological  samples  were  taken  from  sediments  in 
different  kinds  of  environments  (rivers,  water  treat- 
ment plants,  etc.)  or  made  up  in  the  laboratory 
with  Nutrient  Broth  BBL.  Acid  ATP  extraction 
was  carried  out.  The  instantaneous  effects  of  acid 
on  the  microbial  ATP  pool  were  studied  with  a 
peristaltic  pump.  ATP  concentrations  were  meas- 
ured. The  hypothesis  of  a  change  in  the  ATP  pool 
of  sediments  consequent  to  treatment  with  sulfuric 
acid  for  ATP  extraction  was  verified  by  means  of 
liquid  nitrogen  pretreatment.  The  effects  of  acid  on 
the  ATP  pool  were  not  constant  and  were  prob- 
ably related  to  both  the  physiological  condition 
and  types  of  microorganisms.  Liquid  nitrogen  pre- 
treatment, if  applied  correctly,  prevents  changes  in 
the  ATP  pool.  (Davis-PTT) 
W89-05180 


LIQUID  NITROGEN  PRETREATMENT  IN 
ATP  EXTRACTION  FROM  SEDIMENTS, 

Parma  Univ.  (Italy).  1st.  di  Ecologia. 

R.  Antonietti,  S.  Veronesi,  C.  Ferrini,  L.  Tarozzi, 

and  R.  Pisi 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  910-914,  August  1988. 

4  fig,  8  ref. 

Descriptors;  'Limnology,  'Sediments,  'Biological 
samples,  'Chemical  analysis,  Rivers,  'Enzymes, 
Extraction  methods,  Biochemical  activity,  Acid 
extraction,  Liquid  nitrogen. 


COMPARISON  OF  CHLOROPHYLL-A  CON- 
CENTRATIONS MEASURED  BY  FLUOROME- 
TRIC  HPLC  AND  SPECTROPHOTOMETRY 
METHODS  IN  HIGHLY  EUTROPHIC  SHAL- 
LOW LAKE  KASUMIGAURA, 
National  Inst,  for  Environmental  Studies,  Ibaraki 
(Japan). 

A.  Otsuki,  and  N.  Takamura. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  2,  p  944-951,  August  1988. 
5  fig,  8  ref. 

Descriptors:  'Chemical  analysis,  'Limnology, 
'Cyanophyta,  'Eutrophic  lakes,  'Chlorophyll  a, 
'Fluorometry,  'Chromatography,  'Lake  Kasumi- 
gaura,  'Japan,  Tokyo,  Algae,  Chlorophyll  b.  Carp, 
Eutrophication. 

Seasonal  changes  in  the  concentration  of  chloro- 
phyll-a  in  highly  eutrophic  shallow  Lake  Kasumi- 
gaura  were  reexamined.  Lake  Kasumigaura,  the 
second  largest  lake  in  Japan,  is  located  in  the 
eastern  part  of  the  Kanto  Plain,  60  km  northeast  of 
Tokyo.  Heavy  blooms  of  blue-green  algae  have 
been  observed  in  the  whole  lake  in  the  summer. 
The  blooms  start  at  the  most  inner  parts  of  both 
Takahamairi  and  Tsuchiurairi  Bays  during  May  to 
June,  which  receive  nutrient  rich  inflowing  waters, 
and  gradually  develop  to  the  center.  In  August,  the 
blooms  cover  the  whole  lake.  One  of  the  important 
sources  of  nutrients  is  excretion  by  carps  in  net  pen 
culture  within  the  lake.  For  chlorophyll  analyses, 
water  samples  were  taken  monthly  from  the  sur- 
face layer.  The  concentrations  by  the  trichromatic 
method  were  apparently  higher  than  those  by  the 
fluorometric  HPLC  method  except  for  winter 
time,  while  the  trends  of  the  seasonal  changes  were 
similar.  There  was  a  linear  relationship  between 
both  methods,  but  the  slopes  in  the  relationship 
were  different  in  each  season.  The  concentrations 
by  the  trichromatic  method  were  about  2.5  times 
higher  than  those  by  fluorometric  HPLC  method 
during  August  and  September  at  all  stations.  In 
February  and  March,  both  methods  were  nearly 
equal.  During  the  other  months,  those  by  trichro- 
matic method  were  about  1.4  times  higher  than 
those  by  fluorometric  HPLC  method.  No  signifi- 
cant concentrations  of  pheophytins-a  and  -b  were 
observed  at  the  stations  during  this  study.  Even 
when  green  algae  were  dominant,  the  ratios  of 
chlorophyll-a  to  -b  were  less  than  20:1.  The  study 
suggests  that  the  trichromatic  method  should  be 
avoided  in  highly  eutrophic  lakes  because  it  is 
strongly  influenced  by  the  physiological  conditions 
of  phytoplankton.  (Davis-PTT) 
W89-05181 


MEASUREMENT  OF  PHYTOPLANKTON  PIG- 
MENTS IN  FRESHWATER:  WHERE  DO  WE 
GO  FROM  HERE, 


Rutgers    Shellfish     Research    Lab.,    Port    North 

Norris,  NJ   Dept  of  Oyster  Culture 

For  primary  bibliographic  entry  see  Field  2H 

W89-05182 


HYDRAULIC    TEST    OF    STREAMKP     SUM 
MENTTRAP, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

J.  D.  Rosati,  and  N.  C.  Kraus 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  12,  p  1527-1532,  December  1988.  3  fig,  6 

ref. 

Descriptors:  'Measuring  instruments,  'sediment 
sampler,  'Samplers,  'Hydraulic  design,  'Sediment 
transport,  'Trap  efficiency.  Seashores,  Streamer 
sediment  trap,  Nets,  Comparison  studies.  Long- 
shore currents,  Particle  size. 

Results  are  presented  of  a  laboratory  experiment 
performed  to  determine  the  optimal  hydraulic 
design  of  the  streamer  trap,  which  was  developed 
and  applied  to  measure  longshore  sediment  trans- 
port rates  in  the  surf  zone.  Of  the  22  streamer 
configurations  tested,  the  H-type  streamer  trap  had 
hydraulic  efficiencies  closest  to  unity  over  the 
range  of  flow  speeds  employed.  The  efficiency 
remained  near  unity  for  both  uniform  flow  and 
flow  in  the  bottom  boundary  layer.  The  present 
experiment  confirmed  the  higher-than-unity  hy- 
draulic efficiency  previously  reported  for  the  pres- 
sure difference  H-S  trap,  and  it  was  also  shown 
that  the  efficiency  of  the  H-S  trap  varies  apprecia- 
bly with  elevation  in  the  water  column.  For  appli- 
cation to  sandy  beaches,  hydraulic  efficiencies 
much  greater  than  unity  may  enhance  scours  at  the 
bed,  as  well  as  cause  selective  entrapment  depend- 
ent on  hydraulic  grain  size.  The  next  stage  in 
development  of  the  streamer  trap,  now  in  planning, 
will  be  a  laboratory  investigation  of  its  sediment 
trapping  characteristics.  (Author's  abstract) 
W89-05217 


TREATMENT  OF  WATER  FOR  AQUATIC 
BACTERIAL  GROWTH  STUDIES, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-05219 

SECCHI  DISC  TRANSPARENCY  AND  TUR- 
BIDITY, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  114,  No.  6,  p  1436-1447,  December  1988.  3 
fig,  2  tab,  20  ref. 

Descriptors:  'Testing  procedures,  'Secchi  disks, 
'Opacity,  'Transparency,  'Turbidity,  Optical 
properties.  Mathematical  equations,  Mathematical 
analysis,  Hydrologic  data  collections. 

The  optical  principles  that  govern  the  two 
common  measures  of  clarity,  turbidity  (T  sub  n  and 
NTU)  and  Secchi  disc  transparency  (SD  and  m) 
are  reviewed.  It  is  demonstrated  that  these  meas- 
urements differ  fundamentally  in  their  sensitivity  to 
light  attenuating  processes,  and  that  they  cannot  be 
uniquely  specified  by  each  other.  A  generalized 
inverse  relationship  between  SD  and  T  sub  n  is 
developed,  of  the  form  SD  =  N"/T  sub  n  (where 
N"  is  a  variable  coefficient),  that  may  be  valuable 
in  some  cases  in  estimating  one  parameter  from  the 
other.  The  coefficient  N"  can  range  from  4.0-10.1, 
depending  on  the  relative  contributions  of  absorp- 
tion and  scattering  to  light  attenuation,  the  rela- 
tionship between  T  sub  n  and  the  scattering  coeffi- 
cient (b,  1/m),  and  the  conditions  that  prevail 
during  measurement  of  SD.  Optical  measurements 
made  on  five  test  systems,  encompassing  a  wide 
range  of  optical  conditions,  indicate  T  sub  n  is  a 
reliable  estimator  of  b,  and  support  the  developed 
relationship  between  SD  and  T  sub  n  and  related 
optical  theory.  (Author's  abstract) 
W89-05232 
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OPTIMAL  SAMPLING  OF  DOMESTIC  SOLID 
WASTE, 

Asian   Development    Bank,    Manila   (Philippines). 

Environmental  Unit. 

B.  N.  Lohani,  and  S.  M.  Ko. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.   114,  No.  6,  p  1479-1483,  December  1988.   1 

fig,  1  tab,  7  ref. 

Descriptors:  *Sampling,  'Domestic  wastes,  *Solid 
wastes,  'Testing  procedures,  Optimization,  Preci- 
sion,  Statistical  analysis,   Probability  distribution. 

A  general  approach  to  determining  the  optimal 
sample  size  and  the  number  of  samples  for  solid 
waste  sampling  is  presented  using  solid  waste  data 
collected  from  Taipei  City,  Taiwan.  This  study 
examined  12  combinations  of  distribution  and 
transformation  for  various  sample  sizes,  ranging 
from  46.88  kg  to  to  3,000  kg.  The  results  demon- 
strate that  any  distribution  or  transformation  could 
be  used  for  percentage  separation  data  when  the 
sample  size  is  as  large  as  3,000  kg.  For  arcsine 
transformation  and  gamma  distribution  a  signifi- 
cantly smaller  sample  size  of  93.75  kg  was  found  to 
represent  the  overall  waste.  The  results  also  show 
that  selection  of  arcsine  transformation  and  a 
normal  distribution  without  a  thorough  analysis  of 
all  the  combinations  might  lead  to  inaccurate  rep- 
resentation of  the  sample  size  and  number.  (Au- 
thor's abstract) 
W89-05235 


GEOCHEMICAL  MONITORING  OF  ATMOS- 
PHERIC HEAVY  METAL  POLLUTION: 
THEORY  AND  APPLICATIONS, 

For  primary  bibliographic  entry  see  Field  5A 
W89-05242 


PRECIPITATION  COMPOSITION  AT  CAPE 
GRIM,  1977-1985, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-05244 


GOALS  AND  DATA  COLLECTION  DESIGNS 
FOR  WATER  QUALITY  MONITORING, 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Monitoring  and  Agreements  Div. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-05267 


EFFECTS  OF  SPATIAL  ORIENTATION  OF 
MULTIPLE  PLATE  ARTIFICIAL  SUB- 
STRATES ON  INVERTEBRATE  COLONIZA- 
TION, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

K  V.  Slack,  R.  F.  Ferreira,  R.  C.  Averett,  and  S. 
S.  Kennelly. 

Water  Resources  Bulletin  WARBAQ,  Vol  24  No 
4,  p  781-789,  August   1988.    1   fig,  2  tab,  8l'  ref. 

Descriptors:  *Benthic  fauna,  'Substrates,  'Sam- 
pling, 'Stream  biota,  Species  diversity,  Aquatic 
populations,  Biological  properties,  Light  penetra- 
tion, Streamflow,  Flow  characteristics,  Aquatic 
habitats. 

Jumbo  multiple  samplers  were  suspended  in  a  river 
at  0.3  and  1  m  depth  in  one  of  three  orientations: 
interplate  spaces  closed  to  downwelling  light  and 
open  to  flow,  open  to  light  and  flow,  or  open  to 
light  and  closed  to  flow.  Mean  numbers  of  coloniz- 
ing taxa  and  individuals  were  not  significantly  dif- 
ferent among  orientations  after  eight  weeks  of  sub- 
mergence. All  variables  tested  decreased  signifi- 
cantly with  depth.  Mean  number  of  taxa,  number 
ot  individuals  (1  m  only),  and  insect  diversity 
decreased  between  samplings  at  four  and  eight 
weeks  for  samplers  that  were  closed  to  light  and 
open  to  flow.  All  orientations,  depths,  and  dura- 
tions had  one-half  to  two-thirds  of  the  total  taxa 
Unionization  was  affected  by  location  in  the  river 
and  position  on  sampler  suspension  equipment.  The 
results  indicate  lack  of  orientation  effects  on  colo- 
nization  or   high   variability   that   obscured   such 


effects.  The  sampler  suspension  equipment  possibly 
increased  among  sampler  variability  by  forming 
artificial  snag  habitats,  and  interplate  light  and 
flow  conditions  at  different  orientations  may  not 
have  been  sufficiently  distinct  to  elicit  different 
biological  responses.  Individual  samplers  provided 
diverse  microhabitats  regardless  of  orientation,  but 
it  would  be  prudent  to  include  orientation  among 
the  variables  considered  in  use  of  multiple  plate 
samplers.  (Author's  abstract) 
W89-05268 


EXTRACT  PREPARATION  AND  COMPARI- 
SON OF  FLUOROMETRIC,  CHROMATOGRA- 
PHIC (HPLO  AND  SPECTROPHOTOMETRY 
DETERMINATIONS  OF  CHLOROPHYLL-A, 

Zurich  Univ.,  Kilchberg  (Swizerland).  Hydrobio- 

logical-Limnological  Station. 

F.  Schanz,  and  H.  Rai. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    112 

No.  4,  p  533-539,  June  1988.  3  fig,  1  tab,  13  ref! 

Descriptors:  'Sample  preparation,  'Chlorophyll 
A,  'Limnology,  'Comparison  studies,  'Fluoro- 
metry,  'Chromatography,  'Spectrophotometry, 
'Water  analysis,  Phytoplankton,  Primary  produc- 
tivity, Sampling,  Switzerland,  Lakes,  Aphotic 
zone,  Photosynthesis,  Laboratories,  Aquatic  ani- 
mals, Biochemistry. 

A  previously  published  method  of  extraction  and 
fluorometric  determination  of  chlorophyll-a  is 
compared  with  photometric  and  High-Perform- 
ance Liquid  Chromatography  (HPLC)  methods. 
Special  attention  is  paid  to  filtration  and  grinding 
efficiencies:  glass  fiber  filters  remove  ca.  98%  of 
the  total  filtrable  chlorophyll  A  and  the  subsequent 
grinding  process  (in  90%  acetone  in  the  absence  of 
light)  allows  the  extraction  of  almost  95%  of  this 
amount.  The  results  fo  photometric,  fluorometric 
and  HPLC  determinations  of  chlorophyll  A  in 
water  samples  from  several  Swiss  lakes  differ  little 
from  one  another.  Routine  investigations  are  nor- 
mally carried  out  with  pigment  mixtures  from  nat- 
ural phytoplankton  populations  by  photometry  of 
fluorometry.  Experiments  with  increasing  amounts 
of  carotinoids  or  chlorophyll  A  point  to  the  fact 
that  there  are  interactions  between  chlorophyll  A 
and  the  other  components  of  pigment  mixture, 
which  leads  to  errors  in  chlorophyll  determina- 
tions. These  errors  are,  however,  in  most  cases, 
less  than  10%  of  the  measured  value  of  both  fluor- 
ometric and  spectrophotometric  chlorophyll  A  de- 
terminations. (Author's  abstract) 
W89-05292 


APPARATUS  FOR  THE  INVESTIGATION  OF 
MICROBIAL  REACTION  RATES  IN  SEDI- 
MENT SUSPENSIONS, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.).  Inst, 
fuer  Chemie. 

F.  Schroeder,  G.  Blocker,  and  H.-D.  Knauth. 
Analytica  Chimica  Acta  AC  AC  AM,  Vol.  213,  No. 
1/2,  p  221-225,  October   15,   1988.  2  fig,   14  ref. 

Descriptors:  'Laboratory  equipment,  'Suspended 
sediments,  'Biodegradation,  'Path  of  pollutants, 
'Path  of  pollutants,  'Fate  of  pollutants,  'Microbio- 
logical studies,  Metabolism,  Chemical  reactions, 
Kinetics,  Bacteria,  Sediments,  'Biotransformation, 
Chromatography,  Gas  chromatography,  Bacterial 
physiology,  Culturing  techniques,  Equilibrium, 
Oxygen,  Acidity,  Sampling,  Chemical  analysis, 
Sediment-water  interface. 

An  apparatus  is  described  for  the  determination  of 
microbe-induced  reaction  rates  in  stirred  sediment/ 
water  suspensions  and  material  fluxes  across  the 
sediment/water  interface  of  undisturbed  sediment 
cores.  The  system  consists  of  a  closed  gas  loop 
coupled  to  a  reaction  vessel,  thus  maintaining  an 
equilibrium  between  water  and  gasphase.  The 
vessel  is  equipped  with  sensors  for  oxygen,  pH, 
and  redox  potential,  and  with  facilities  for  sam- 
pling. On-line  gas  analysis  is  done  by  gas  chroma- 
tography with  a  sensitive  helium-ionization  detec- 
tor. The  oxygen  concentration  in  the  system  is 
regulated  by  computer-controlled  injection  of 
oxygen  into  the  gas  loop.  As  an  example,  flux 
measurements   of  an    undisturbed    sediment   core 
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from  the  River  Elbe  estuary  in  northern  Germany 
are  presented  and  discussed.  (Author's  abstract) 
W89-05366  ' 


GROUND-WATER    FLUCTUATIONS   IN   WIS- 
CONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-05389 


TROPHIC  CLASSIFICATION  OF  WASHING- 
TON LAKES  USING  RECONNAISSANCE 
DATA, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H 
W89-05394 


ADVANCED  INSTRUMENTAL  METHODS 
FOR  ANALYZING  ORGANICS  IN  SOLID 
WASTE:  THE  USE  OF  GAS  CHROMATOGRA- 
PHY/MATRIX  ISOLATION  INFRARED  SPEC- 
TROSCOPY (GC/MIIR)  AND  SUPERCRITICAL 
FLUID  CHROMATOGRAPHY  (SFC)  FOR 
WASTE  CHARACTERIZATION, 
Argonne  National  Lab.,  IL.  Analytical  Chemistry 
Lab. 

For  primary  bibliographic  entry  see  Field  5A 
W89-05396 


DEVELOPING  A  STATE  WATER  PLAN: 
GROUND-WATER  CONDITIONS  IN  UTAH 
SPRING  OF  1984, 

Geological   Survey,   Salt   Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B 

W89-05402 


STANDARD  METHODS  FOR  THE  EXAMINA- 
TION OF  WATER  AND  WASTEWATER. 

American  Public  Health  Association,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5A 

W89-05429 


GATHERING  OF  DATA  FOR  MODELLING, 

Danmarks   Geologiske    Undersoegelse,    Copenha- 
gen. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-05504 


NATIONAL  SURFACE  WATER  SURVEY, 
WESTERN  LAKE  SURVEY  (PHASE  1  -  SYNOP- 
TIC CHEMISTRY)  QUALITY  ASSURANCE 
REPORT, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-05513 


WINNING  WITH  WATER:  SOIL-MOISTURE 
MONITORING  FOR  EFFICIENT  IRRIGA- 
TION, 

INFORM,  Inc.,  New  York. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-05542 


METHODS  OF  EXPLORATION  AND  ANALY- 
SIS OF  THE  ENVIRONMENT  OF  AQUATIC 
VEGETATION, 

Station  Biologique  de  la  Tour  du  Valat,  Aries 
(France). 

H.  L.  Golterman,  R.  S.  Clymo,  E.  P.  H.  Best,  and 
J.  Lauga. 

IN:  Vegetation  of  Inland  Waters.  Kluwer  Academ- 
ic Publishers,  Boston,  MA.  Handbook  of  Vegeta- 
tion Science  Series  Vol.  15/1.  1988.  p  31-62,  3  tab 
3  fig,  68  ref. 

Descriptors:  'Aquatic  vegetation,  'Vegetation, 
'Aquatic  plants,  'Remote  sensing,  'Sampling, 
'Measuring    instruments,    Flora,    Aquatic    weeds, 
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Bottom  sampling,  Water  sampling,  Biological  sam- 
ples, Temperature,  Light  intensity,  Light  penetra- 
tion, Light  quality,  Trace  elements,  Water  quality, 
Water  depth,  Stages,  Scuba  diving. 

Aquatic  plants  are  found  wherever  there  is  liquid 
water  and  at  least  a  modest  flux  of  light.  Morpho- 
metry and  hydrological  variables  important  in 
studying  aquatic  vegetation  include  waterflow, 
stage,  velocity,  depth,  and  discharge.  Remote  sens- 
ing from  both  aerial  photographs  and  digital  data 
from  satellites  can  be  used  to  obtain  data  on  water 
quality,  chlorophyll,  and  wetland  delineation. 
SCUBA  diving  is  increasingly  used  for  research  on 
submerged  plants.  Chemical  sampling  requires  the 
investigation  of  spatial  and  temporal  variability. 
Corers  are  used  to  obtain  sediment  samples  in 
which  stratification  is  preserved  while  dredges  or 
grab  samplers  are  used  to  sample  the  top  few 
centimetres  of  bottom  deposits.  Light  and  tempera- 
ture are  of  interest  in  all  vegetation  studies  and 
usually  simple  to  measure.  Chemical  substances  in 
the  water  can  be  divided  into  suspended  material 
and  dissolved  compounds.  Major  ions,  present  in 
relatively  high  concentrations,  are  normally  deter- 
mined by  classical  titrations  and  precipitation  pro- 
cedures. The  'minor'  elements  are  normally  meas- 
ured by  colorimetric  procedures.  (See  also  W89- 
05543)  (White-Reimer-PTT) 
W89-05545 

PHOTOSYNTHESIS    OF    AQUATIC    PLANTS 
UNDER  NATURAL  CONDITIONS, 

Roskilde   Universitetscenter   (Denmark).    Inst,    of 

Life  Sciences  and  Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05546 


EVALUATION  OF  A  SUGGESTED  SEQUENCE 
FOR  THE  CHEMICAL  EXTRACTION  OF 
SOLUBLE  AMORPHOUS  PHASES  FROM 
CLAYS, 

S.  L.  Rettig,  and  B.  F.  Jones. 

IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  127-137, 
8  fig,  3  tab,  17  ref. 

Descriptors:  "Clays,  *Solute  transport,  "Chemical 
analysis,  "Sediments,  Silicates,  Chemical  extrac- 
tion, Particulate  matter,  Ion  exchange. 

Because  the  separation  of  soluble  amorphous 
phases  of  clays  is  an  important  aspect  of  sediment- 
water  interaction,  the  efficacy  of  a  sequential  treat- 
ment for  their  chemical  extraction  was  evaluated. 
Treatment  consisted  of  extraction  by  0. 1  M  sodium 
pyrophosphate,  followed  by  1  M  hydroxylamine 
hydrochloride  and  either  sodium  acetate  or  acetic 
acid,  and  finally  by  0.2  M  ammonium  oxalate.  Both 
the  dissolved  material  and  the  remaining  fine  par- 
ticulates were  chemically  analyzed  after  each  step. 
Seven  samples  were  chosen  to  represent  a  broad 
spectrum  of  ultrafine  clays  from  environments  of 
aqueous  deposition.  Significant  amounts  of  clay 
mineral  components  were  removed  at  each  step  fo 
the  extraction  sequence.  Some  changes  in  the  clays 
can  be  attributed  to  ion  exchange  or  loss  of  inter- 
grade  complexes,  but  dissolution  of  clay  crystal- 
lites with  or  without  precipitation  of  amorphous 
aluminosilicate  also  must  occur.  (See  also  W89- 
055886)  (Author's  abstract) 
W89-05597 


COMPARISON  OF  VELOCITY  INTERPOLA- 
TION METHODS  FOR  COMPUTING  OPEN- 
CHANNEL  DISCHARGE, 

J.  M  Fulford,  and  V.  B.  Sauer. 
IN:  Selected  Papers  in  the  Hydrologic  Sciences 
1986.  Available  from  Books  and  Open  File  Report 
Section,  USGS,  Box  25425,  Denver,  CO  80225. 
USGS  Water-Supply  Paper  2290.  1986.  p  139-144, 
4  fig,  1  tab,  2  ref. 

Descriptors:  "Gaging,  "Standards,  "Velocity  dis- 
tribution, "Open-channel  flow,  "Discharge  meas- 
urement, Rivers,  Mississippi  River,  Ohio  River, 
Georgia,  South  Carolina,  Mathematical  equations, 
Estimating,  Interpolation. 


The  Dutch  members  of  a  subcommittee  of  the 
International  Organization  for  Standardization 
have  suggested  the  use  of  the  ratio  V/square  root 
of  h  (where  V  =  mean  velocity  and  h  =  is  the 
depth  of  fiow  measured  al  a  vertical)  to  interpolate 
the  horizontal  velocity  profile  from  a  small  number 
of  measured  velocities.  The  velocity  profile  is  com- 
puted by  assuming  that  (1)  the  ratio  V/square  root 
of  h  varies  linearly  between  measured  velocities 
and  (2)  the  ratio  V/square  root  of  h  is  constant 
from  the  nearest  measured  velocity  to  the  bank. 
This  method  (the  ratio  interpolation  method)  and 
two  other  discharge  computation  methods,  a  modi- 
fied ratio  interpolation  method  and  a  linear  veloci- 
ty fit  method,  were  tested  on  data  from  the  Missis- 
sippi and  Ohio  rivers  and  seven  smaller  rivers  in 
Georgia  and  South  Carolina.  Results  from  all  the 
methods  were  compared  with  a  'true'  discharge 
computed  by  the  standard  mid-section  method. 
Absolute  mean  error  for  the  methods  using  all  the 
measured  cross  section  depths  with  a  velocity  ap- 
proximation scheme  ranged  from  10.2%  to  1.1%. 
The  results  indicated  that  the  use  of  five  velocity 
measurements  in  a  known  cross  section  might  be 
adequate  to  compute  discharges  by  using  the  ratio 
interpolation  method  or  a  more  simple  linear  inter- 
polation scheme.  (See  also  W89-05586)  (Author's 
abstract) 
W89-05598 

PRELIMINARY  EVALUATION  OF  A  DIS- 
CHARGE COMPUTATION  TECHNIQUE 
THAT  USES  A  SMALL  NUMBER  OF  VELOCI- 
TY OBSERVATIONS, 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05599 

FLORIDA  ACID  DEPOSITION  STUDY:  FIVE- 
YEAR  DATA  SUMMARY. 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05762 

ASSESSMENT  OF  VARIABILITY  IN  PERFO- 
MANCE  OF  WET  ATMOSPHERIC  DEPOSI- 
TION SAMPLERS, 

Geological  Survey.  West  Point,  NY.  Water  Re- 
sources Div. 

R.  C.  Graham,  J.  K.  Robertson,  and  J.  Obal. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    87-4125, 
1987.  152  p,  6  fig,  36  tab,  16  ref. 

Descriptors:  "Monitoring,  "Samplers,  "Precipita- 
tion samplers,  "Water  quality,  "Precipitation, 
"Chemistry  of  precipitation,  "Atmoshperic  deposi- 
tion, "New  York,  Sampling,  Quality  control,  Fall- 
out, Data  collections,  Precipitation  data. 

The  variability  in  performance  of  two  brands  of 
wet/dry  atmospheric  deposition  samplers  were 
compared  for  1  year  at  a  sincle  site.  A  total  of  nine 
samplers  were  used.  Samples  were  collected 
weekly  and  analyzed  for  pH,  specific  conductance, 
common  chemical  constituents,  and  sample 
volume.  Additionally,  data  on  the  duration  of  each 
sampler  opening  were  recorded  using  a  microdata- 
logger.  These  data  disprove  the  common  percep- 
tion that  samplers  remain  open  throughout  a  pre- 
cipitation event.  The  sensitivity  of  sampler  sensors 
within  the  range  tested  did  not  have  a  defineable 
impact  on  sample  collection.  The  nonnormal  distri- 
bution within  the  data  set  necessitated  application 
of  the  nonparametric  Friedman  Test  to  assess  com- 
parability of  sample  chemical  composition  and 
volume  between  and  within  sampler  brands.  Statis- 
tically significant  differences  existed  for  most  com- 
parisons, however  the  test  did  not  permit  quantifi- 
cation of  their  magnitudes.  Differences  in  analyte 
concentrations  between  samplers  were  small. 
(USGS) 
W89-05778 
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IM I  (.RATED     HVDROGEOLOGICAL    DATA 

BASES:  THEIR  USE  AND  MISI  SI 

Alberta  Research  Council,  Edmonton 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04573 


USE  OF  THERMAL  DATA  TO  RESOLVE  AND 
DELINEATE  HYDROLOGIC  FLOW  SYSTEMS 
IN  SEDIMENTARY  BASINS:  AN  EXAMPLE 
FROM  THE  UINTA  BASIN,  UTAH, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04578 


SOLMNEQF:  A  COMPUTER  CODE  FOR  GEO- 
CHEMICAL  MODELING  OF  WATER-ROCK 
INTERACTIONS  IN  SEDIMENTARY  BASINS, 

Battelle  Project  Management  Div.,  Willowbrook, 

IL. 

For  primary  bibliographic  entry  see  Field  2F. 

W 89-045 80 

CHARACTERISATION  OF  CARBONATE 
AQUIFERS:  A  CONCEPTUAL  BASE, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04587 

GROUNDWATER  LEVELS  IN  NEBRASKA, 
1984, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04615 

GROUNDWATER    LEVELS    IN    NEBRASKA, 

1985, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04616 

1985  WATER  QUALITY  MONITORING 
RIVERS  AND  STREAMS. 

Indiana  Dept.  of  Environmental  Management,  In- 
dianapolis. Office  of  Water  Management. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04625 

GROUND-WATER  AND  SURFACE-WATER 
DATA  FOR  FREDERICK  COUNTY,  MARY- 
LAND, 

Maryland  Geological  Survey,  Baltimore. 
J.  R.  Dine,  M.  D.  Tompkins,  and  M.  T.  Duigon. 
Maryland  Geological  Survey  Basic  Data  Report 
No.  15,  1985.  240p,  5  fig,  13  tab,  43  maps,  11  ref. 

Descriptors:  "Water  resources  data,  "Frederick 
County,  "Hydrologic  data  collections,  "Ground- 
water, "Surface  waters,  "Data  collections,  "Mary- 
land, Streamflow,  Water  analysis,  Wells.  Springs. 
Groundwater  level,  Geophysics,  Water  quality. 

This  report  presents  hydrologic  data  collected  in 
Frederick  County,  Maryland.  Surface  water  data 
include  streamflow  measurements,  basin  character- 
istics, and  chemical  analyses  of  water  collected  at 
25  sites.  Groundwater  data  include  locations  and 
descriptions  of  1,898  wells  and  130  springs,  chemi- 
cal analyses  of  water  from  45  wells  and  24  springs, 
water  levels  measured  in  58  selected  wells,  and 
geophysical  logs  of  three  wells.  Temperature,  pH, 
dissolved  solids,  carbon  dioxide,  and  iron  are  some 
of  the  more  important  characteristics  that  deter- 
mine suitability  for  many  uses.  Common  ion  data 
and  trace-element  data  for  groundwater  for  surface 
water  are  presented  In  addition,  bottom  materials 
were  analyzed  for  trace  elements  and  pesticides. 
Suspended  sediment  data  are  also  presented. 
Groundwater  and  surface  water  appropriation  data 
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based  on  permit  issued  by  the  Maryland  Water 
Resources  Administration  for  non-farming  uses  of 
greater  than  10,000  gal/d  (average)  are  also  includ- 
ed. (Lantz-PTT) 
W89-04632 


ANNUAL  REPORT  TO  THE  PECOS  RIVER 
COMMISSION  ON  INVESTIGATIONS  BEING 
MADE  IN  NEW  MEXICO  AND  TEXAS. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
Geological  Survey,  1986.  23p,  2  fig,  13  tab. 

Descriptors:  *Water  resources  data,  *Data  collec- 
tions, 'Water  quality,  *Pecos  River,  *Hydrologic 
studies,  *New  Mexico,  "Texas,  Water  storage, 
Reservoirs,  Suspended  sediment,  Water  tempera- 
ture, Chemical  analysis,  Streamflow. 

Investigations  in  New  Mexico  and  Texas  made  by 
the  Water  Resources  Division  of  the  U.S.  Geologi- 
cal Survey,  in  cooperation  with  the  Pecos  River 
Commission  during  the  1986  calendar  year  are 
provided  as  hydrologic  data  tables,  with  a  summa- 
ry of  costs  for  the  fiscal  year  ending  June  30,  1986. 
Field  measurements  were  made  on  streamflow,  air 
temperature,  water  temperature,  specific  conduct- 
ance, pH,  dissolved  oxygen,  fecal  coliform,  and 
streptococci  bacteria.  Beginning  in  1981,  annual 
dissolved-solids  values  are  computed  from  daily 
specific  conductances  and  mean  daily  discharge. 
Composite  periods  were  monthly  or  were  deter- 
mined from  changes  in  the  specific  conductances 
of  the  daily  samples  and  from  changes  in  dis- 
charge. All  samples  collected  were  analyzed  for 
sediment  concentrations  and  a  few  samples  for 
each  station  were  analyzed  for  particle  size.  Sam- 
ples for  size  analysis  were  selected  on  the  basis  of 
stage  or  discharge,  in  an  attempt  to  cover  a  wide 
range  in  discharge.  Selection  was  also  made  to 
define  seasonal  changes  in  size  distribution  and 
concentration.  Data  presented  include:  reservoir 
storage,  water  quality  (chemical  quality,  suspended 
sediments,  stream  temperatures),  phreatophyte 
eradication  and  control,  and  streamflow  and  seep- 
age run  data.  (See  also  W89-04634)  (Lantz-PTT) 
W89-04633 


ANNUAL  REPORT  TO  THE  PECOS  RIVER 
COMMISSION  ON  INVESTIGATIONS  BEING 
MADE  IN  NEW  MEXICO  AND  TEXAS. 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
Geological  Survey,  1985.  23p,  2  fig,  13  tab. 

Descriptors:  *Water  resources  data,  *Data  collec- 
tions, *Water  quality,  *Pecos  River,  *Hydrologic 
studies,  *New  Mexico,  Texas,  Water  storage, 
Reservoirs,  Suspended  sediment,  Water  tempera- 
ture, Chemical  analysis,  Streamflow. 

Investigations  in  New  Mexico  and  Texas  made  by 
the  Water  Resources  Division  of  the  U.S.  Geologi- 
cal Survey,  in  cooperation  with  the  Pecos  River 
Commission  during  the  1985  calendar  year  are 
provided  as  hydrologic  data  tables,  with  a  summa- 
ry of  costs  for  the  fiscal  year  ending  June  30,  1985. 
Field  measurements  were  made  on  streamflow,  air 
temperature,  water  temperature,  specific  conduct- 
ance, pH,  dissolved  oxygen,  fecal  coliform,  and 
streptococci  bacteria.  An  analysis  of  the  perform- 
ance of  the  USGS  water  quality  minimonitors  was 
made  to  the  Pecos  River  Commission  on  May  24, 
'85.  The  operation  of  the  minimonitors  was  sus- 
pended effective  June  1,  1985  due  to  various  oper- 
ational problems.  Beginning  in  1981  annual  dis- 
solved-solids values  are  computed  from  daily  spe- 
cific conductances  and  mean  daily  discharge.  Com- 
posite periods  were  monthly  or  determined  from 
changes  in  the  specific  conductances  of  the  daily 
samples  and  from  changes  in  discharge.  In  the 
Pecos  River  basin  waters  in  1985,  suspended-sedi- 
ment concentrations  ranged  considerably  during 
the  1985  calendar  year  for  the  stations  at  Santa 
Kosa  and  Artesia.  Very  low  concentrations  were 
observed  at  the  station  at  Terrero.  Data  presented 
include:  reservoir  storage,  water  quality  (chemical 
quality,  suspended  sediments,  stream  tempera- 
tures), phreatophyte  eradication  and  control,  and 

u^n1!??w  and  seePaSe  run  data.  (Lantz-PTT) 
W89-04634 
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POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  GEORGIA 
MAY    1985,    AND    WATER-LEVEL    TRENDS 

1980-85, 

Georgia  Dept.  of  Natural  Resources,  Atlanta. 
For  primary  bibliographic  entry  see  Field  2F 
W89-04638 


LONG-TERM  STAGE  RECORDS  OF  LAKES  IN 
FLORIDA, 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H 
W89-04639 


LONG-TERM  STREAMFLOW  STATIONS  IN 
FLORIDA,  1980, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

D.  W.  Foose,  and  J.  E.  Sohm. 
U.S.  Geological  Survey  Map  Series  No.  107,  1983 
lp,  5  fig,  1  tab,  2  ref. 

Descriptors:  *Water  resources  data,  *Maps, 
♦Gaging  stations,  *Florida,  *Streamflow,  *Data 
collections,  Rainfall,  Data  acquisition,  Seasonal 
variation,  Daily  hydrographs,  Networks. 

The  flow  of  streams  varies  daily,  monthly,  annual- 
ly, and  over  a  period  of  years  as  a  result  of 
variation  in  rainfall  and  changes  brought  about  by 
man.  A  record  of  these  variations  is  useful  for 
predicting  future  streamflow  and  the  longer  the 
streamflow  record,  the  greater  its  usefulness  and 
reliability  in  making  these  predictions.  A  large  map 
shows  the  location  of  the  236  streamflow  stations 
in  Florida  with  10  or  more  years  of  record  as  of 
1980;  additional  maps  show  stations  (through  1980) 
with  10  to  20,  20  to  30,  30  to  40,  40  to  50,  and  more 
than  50  years  of  record,  respectively.  These  236 
long-term  streamflow  stations  meet  the  criteria  for 
statistical  analyses  given  in  a  study  of  the  national 
streamflow.  network.  To  determine  streamflow, 
measurements  of  the  velocity  and  the  depth  of  the 
water  are  made.  On  natural  streams  the  depth  of 
the  water  and  the  streamflow  are  related.  The 
depth  of  the  water  can  be  determined  on  a  suitable 
gage,  and  from  a  number  of  measurements  at  dif- 
ferent gage  readings  a  rating  curve  or  table  of  that 
relation  can  be  developed.  Streamflow  can  then  be 
determined  from  the  height  of  the  water  on  the 
gage  in  conjunction  with  the  rating  curve  or  table. 
Streamflow  may  be  measured  at  high  or  low  flow 
(partial  record),  periodically,  or  daily.  All  daily 
record  stations  in  Florida  are  equipped  with  auto- 
matic, continuous  recording  gages.  (Lantz-PTT) 
W89-04640  6  6  6v  ; 


APPLICATION  OF  A  NUMERICAL  GROUND- 
WATER FLOW  MODEL  TO  THE  MUD  LAKE 
AREA  IN  SOUTHEASTERN  IDAHO, 

Idaho    Water    and    Energy    Resources    Research 

Inst.,  Moscow. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04644 


RECORDS  OF  GROUND-WATER  RECHARGE, 
DISCHARGE,  WATER  LEVELS,  AND  CHEMI- 
CAL QUALITY  OF  WATER  FOR  THE  ED- 
WARDS AQUIFER  IN  THE  SAN  ANTONIO 
AREA,  TEXAS,  1934-80. 

Edwards  Underground  Water  District,  San  Anto- 
nio, TX. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04649 


RECORDS  OF  GROUND-WATER  RECHARGE, 
DISCHARGE,  WATER  LEVELS,  AND  CHEMI- 
CAL QUALITY  OF  WATER  FOR  THE  ED- 
WARDS AQUIFER  IN  THE  SAN  ANTONIO 
AREA,  TEXAS,  1934-81. 

Edwards  Underground  Water  District,  San  Anto- 
nio, TX. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04650 


RECORDS  OF  GROUND-WATER  RECHARGE, 
DISCHARGE,  WATER  LEVELS,  AND  CHEMI- 


CAL QUALITY  OF  WATER  FOR  THE  ED- 
WARDS AQUIFER  IN  THE  SAN  ANTONIO 
AREA,  TEXAS,  1934-82. 

Edwards  Underground  Water  District,  San  Anto- 
nio, TX. 

For  primary  bibliographic  entry  see  Field  2F 
W89-04651 


COMPILATION  OF  HYDROLOGIC  DATA 
FOR  THE  EDWARDS  AQUIFER,  SAN  ANTO- 
NIO AREA,  TEXAS,  1983-84,  WITH  1934-84 
SUMMARY. 

Edwards  Underground  Water  District,  San  Anto- 
nio, TX. 

For  primary  bibliographic  entry  see  Field  2F 
W89-04652 


COMPILATION  OF  HYDROLOGIC  DATA 
FOR  THE  EDWARDS  AQUIFER,  SAN  ANTO- 
NIO AREA,  TEXAS,  1985,  WITH  1934-85  SUM- 
MARY. 

Edwards  Underground  Water  District,  San  Anto- 
nio, TX. 

For  primary  bibliographic  entry  see  Field  2F 
W89-04653 


PUBLIC  WATER  SUPPLIES  IN  LOUISIANA. 
VOLUME  1:  NORTHERN  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5F 
W89-04657 


PROJECTED  EFFECTS  OF  PROPOSED  IN- 
CREASED PUMPAGE  ON  WATER  LEVELS 
AND  SALINITY  IN  THE  SPARTA  AQUIFER 
NEAR  WEST  MONROE,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B 
W89-04661 


WATERRESOURCES  DATA  FOR  THE 
LOWER  JAMES  RIVER,  DICKEY,  LAMOURE, 
AND  STUTSMAN  COUNTIES,  NORTH 
DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04664 


INTEGRATION  OF  RAIN  WATER  CISTERN 
SYSTEMS  WITH  OTHER  SOURCES  OF 
WATER  IN  THE  CARIBBEAN, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  3B. 

W89-04669 


INTERPRETATION  OF  HYDROCHEMICAL 
FACIES  OF  GROUND  WATER  IN  GRAND 
CAYMAN, 

Water  Authority,  George  Town  (Cayman  Islands). 
For  primary  bibliographic  entry  see  Field  2K. 
W89-04673 


ESTIMATES  OF  FRESHWATER  PRODUC- 
TION FROM  COASTAL  AQUIFERS  USING 
AREA  OF  DIVERSION  OF  WELL  FIELDS  AND 
AREAL  DISTRIBUTION  OF  CHLORIDE  CON- 
CENTRATIONS, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04680 


SIMULATION  OF  THE  FLOW  SYSTEM  IN 
THE  SHALLOW  AQUIFER,  DAUPHIN 
ISLAND,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04681 
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GROUND-WATER    DATA    FOR    BOTTINEAU 
AND  ROLETTE  COUNTIES,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04683 


GROUND-WATER      DATA      FOR      TOWNER 
COUNTY,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04684 


GROUND-WATER  DATA  FOR  MCKENZIE 
COUNTY,  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04685 

ANALYSIS  OF  PRINCIPAL  COMPONENTS 
FOR  SWAMP  FORMING  FACTORS  IN  HENG- 
DUAN  MOUNTAINS, 

Changchun  Inst,  of  Geography  (China).  Dept.  of 

Swamp. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04693 

CONTRIBUTIONS  TO  THE  STUDY  OF  PEAT- 
LANDS  INFLUENCE  ON  MAXIMUM  FLOW, 

Institutul  de  Meteorologie  si  Hidrologie,  Bucharest 

(Romania). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-04704 

WATER  AND  ENERGY  REGIME  OF  PALSA 
BOGS  IN  WEST  SIBERIA, 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR).  Lab.  of  Swamp  Hydrology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04734 


BEHAVIOUR  AND  IMPACT  ASSESSMENT  OF 
HEAVY  METALS  IN  ESTUARINE  AND 
COASTAL  ZONES, 

Institute  for  Soil  Fertility,   Haren  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04772 


LAS    VEGAS    SW    QUADRANGLE    GROUND 
WATER  MAP, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04829 


face  water,  including  availability,  chemical  analy- 
ses, discharge,  precipitation,  runoff,  stream-flow 
records,  and  surface  area  and  capacity  of  lakes. 
One  sheet  offers  an  updated  area  geologic  map  at  a 
scale  of  1:250,000.  (Lantz-PTT) 
W89-04832 


INDEXES  TO  SURFACE  AND  SUBSURFACE 
GEOLOGIC  MAPPING  IN  OKLAHOMA,  1977- 
1979. 

Oklahoma  Geological  Survey,  Norman. 
K.  V.  Luza,  E.  A.  Ham,  and  P.  R.  Sanders. 
Oklahoma  Geological  Survey  Map  GM-26,  1983. 
Plate  1:  Index  to  Surface  Geologic  Mapping  in 
Oklahoma,  1977-1979.  Plate  2:  Index  to  Subsurface 
Geologic  Mapping  in  Oklahoma,  1977-1979.  2 
plates,  78  ref. 

Descriptors:  *Maps,  'Groundwater,  'Surface 
waters,  'Oklahoma,  Data  collections. 

Two  maps  comprise  this  document  which  are  in- 
dexes to  surface  and  subsurface  maps  of  Oklahoma, 
published  or  unpublished,  color  or  monochrome, 
1977-1979.  (Lantz-PTT) 
W89-04848 


LONG-TERM  MONITORING  STUDIES  IN 
THE  FRESHWATER  PORTION  OF  THE  PO- 
TOMAC RIVER-THIRD  ANNUAL  REPORT, 
MAY  1985-DECEMBER  1985, 

Academy  of  Natural  Sciences  of  Philadelphia, 
Avondale,  PA.  Stroud  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-04885 


For  primary  bibliographic  entry  sec  Field  2F 
W89  04908 


COMPUTER  PROGRAMS  I  OR  COMF1  IIS(. 
PARTICLE-SIZE  STATISTICS  Of  PLUVIAL 
SEDIMENTS, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

H.  H.  Stevens,  and  D  W.  Hubbell 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water   Resources   Investigations   Report   86-4141. 
1986.  17p,  1  fig,  2  tab. 

Descriptors:  'Data  processing,  'Data  interpreta- 
tion, 'Computer  programs  'Fluvial  sediments. 
'Sediment  grading,  Statistical  analysis.  Silt.  Sand, 
Clays. 

Two  versions  of  computer  programs  for  inputing 
data  and  computing  particle-size  statistics  of  fluvial 
sediments  are  presented.  The  FORTRAN  77  lan- 
guage versions  are  for  use  on  the  Prime  computer, 
and  the  BASIC  language  versions  are  for  use  on 
microcomputers.  The  size-statistics  program  com- 
pute Inman,  Trask,  and  Folk  statistical  parameters 
from  phi  values  and  sizes  determined  for  10  speci- 
fied percent-finer  values  from  inputed  size  and 
percent-finer  data.  The  program  also  determines 
the  percentage  gravel,  sand,  silt,  and  clay,  and  the 
Meyer-Peter  effective  diameter.  Documentation 
and  listings  for  both  versions  of  the  programs  are 
included.  (Author's  abstract) 
W89-04921 


RECONNAISSANCE  OF  THE  WATER  RE- 
SOURCES OF  THE  MCALESTER  AND  TEXAR- 
KANA  QUADRANGLES,  SOUTHEASTERN 
OKLAHOMA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

M.  V.  Marcher,  and  D.  L.  Bergman. 
Hydrologic  Atlas  9,  1983.  2p,  4  maps. 

Descriptors:  'Water  resources,  'Maps,  'Oklaho- 
ma, Groundwater  budget,  Chemical  analysis,  Data 
collections,  Discharge,  Precipitation,  Runoff, 
Streamflow,  Lakes. 

The  ninth  atlas  is  the  final  issue  of  a  series  pro- 
duced under  a  cooperative  agreement  entered  into 
in  1967  between  the  Oklahoma  Geological  Survey 
and  the  Water  Resources  Division  of  the  U.S. 
Geological  Survey  to  make  a  regional  assessment 
of  the  availability  and  quality  of  Oklahoma's  water 
resources  The  new  atlas  covers  a  large  area  of 
approximately  7,200  sq  mi  in  the  southeastern  part 
of  the  State  that  includes  all  or  part  of  eight 
counties:  McCurtain,  Pushmataha,  Choctaw,  Le 
I  lore,  Latimer,  Pittsburg,  Atoka,  and  Bryan.  Each 
atlas  in  the  series  contains  four  large,  colorful  map 
sheets  that  offer  graphic  information  on  the 
amount  and  quality  of  both  groundwater  and  sur- 


SELECTED  REPORTS  THAT  INCLUDE  COM- 
PUTER PROGRAMS  PRODUCED  BY  THE  U.S. 
GEOLOGICAL  SURVEY  FOR  SIMULATION 
OF  GROUND-WATER  FLOW  AND  QUALITY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04904 

SOUTH  LAKE  TAHOE  QUADRANGLE:  VEGE- 
TATION MAP, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

G.  Berggren,  and  J.  R.  Harrill. 
Nevada  Bureau  of  Mines  and  Geology,  Las  Vegas 
Area,  Map  2Ae,  1985.  lp  (map). 

Descriptors:  'Urban  hydrology,  'Land  use, 
'Maps,  'Vegetation,  'California,  'Nevada,  'Lake 
Tahoe,  Infrared  imagery,  Satellite  technology, 
Aerial  photography,  Land  classification,  Conifer- 
ous forests,  Shrubs,  Riparian  vegetation,  Alpine 
regions,  Revegetation,  Urban  areas. 

This  map  shows  vegetation  types  and  urban  areas 
in  California  and  Nevada  southeast  of  Lake  Tahoe. 
It  was  compiled  from  a  previous  publication,  infra- 
red satellite  imagery,  color  satellite  imagery,  and 
color  aerial  photographs  and  followed  by  field 
checking.  Land  areas  are  categorized  as  forest, 
shrub,  riparian,  alpine,  disturbed,  or  urban.  Forest 
areas  are  shown  as  pure  pine,  mixed  conifer,  fir,  or 
lodgepole  pine.  Shrub  areas  are  subdivided  into  big 
sagebrush/bitterbrush/rabbit  brush/mule  ears  or 
mondtaine  chaparral.  Riparian  areas  may  be  decid- 
uous or  meadow/marsh.  Alpine  areas  are  defined 
as  low-growing  grasses/herbs/shrubs/scattered 
trees.  Disturbed  areas  are  relatively  large  areas  that 
have  been  denuded  in  recent  years  by  some  natural 
or  man-caused  disturbance.  Some  of  them  are 
being  successfully  revegetated  with  grasses  and 
chaparral  species.  Urban  areas  are  land  where  nat- 
ural vegetation  associations  have  been  significantly 
altered  by  man.  (Shidler-PTT) 
W 89-04907 


PERCENTAGE  CHANGE  IN  SATURATED 
THICKNESS  OF  THE  HIGH  PLAINS  AQUI- 
FER, WEST-CENTRAL  KANSAS,  1950  TO  AV- 
ERAGE 1985-87, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 


DIGITAL  DATA  BASE  OF  LAKES  ON  THE 
NORTH  SLOPE,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

K.  M.  Walker,  J.  York,  D.  Murphy,  and  C.  E 
Sloan. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  86-4143. 
1986.  13p,  5  fig,  1  tab. 

Descriptors:  'Lakes,  'Alaska,  'Data  collections, 
'Arctic,  Cold  regions,  Data  processing,  Remote 
sensing,  Computers,  Lake  classification.  Potential 
water  supply. 

The  National  Mapping  Division  and  Water  Re- 
sources Division  of  the  U.S.  Geological  Survey 
have  produced  a  digital  data  base  of  approximately 
23,330  lakes  on  the  North  Slope  of  Alaska.  The 
inventoried  region  consists  of  the  area  north  of  the 
69th  parallel  and  is  composed  of  sixteen  1  degree 
by  3  degree  quadrangles.  The  data  base  includes 
(1)  locations  of  lake  centers  in  latitude  and  longi- 
tude, (2)  a  unique  number  for  each  lake  within  a 
quadrangle,  and  (3)  acreage  for  water  classes 
(deep,  shallow  or  turbid,  and  ice)  within  each  lake 
and  lake  total.  The  digital  data  base  is  an  easily 
accessible  storage  and  retrieval  system  that  will 
allow  for  rapid  identification  of  a  particular  lake  or 
region  of  lakes  and  its  characteristics.  The  data 
base  is  designed  to  accommodate  field  study  data 
such  as  lake  depth,  water  quality,  volume  of  water, 
ice  thickness,  and  other  pertinent  information.  (Au- 
thor's abstract) 
W89-04922 


PROGRAMMERS  MANUAL  FOR  A  ONE-DI- 
MENSIONAL LAGRANGIAN  TRANSPORT 
MODEL, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

D.  H.  Schoellhamer,  and  H.  E.  Jobson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water   Resources   Investigations   Report   86-4144. 
1986.  lOlp,  12  fig,  2  tab,  15  ref,  5  append. 

Descriptors:  'Path  of  pollutants,  'Computer 
models,  'Model  studies,  'Data  processing.  'Water 
quality,  'Transport  models,  River  flow.  Stream- 
flow,  Suspended  sediment.  Dissolved  oxygen, 
Temperature,  Computer  programs,  Simulation. 
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A  one-dimensional  Lagrangian  transport  model  for 
simulating  water-quality  constituents  such  as  tem- 
perature, dissolved  oxygen,  and  suspended  sedi- 
ment in  rivers  is  presented  in  this  Programmers 
Manual.  Lagrangian  transport  modeling  tech- 
niques, the  model's  subroutines,  and  the  user-writ- 
ten decay-coefficient  subroutine  are  discussed  in 
detail.  Appendices  list  the  program  codes.  The 
Programmers  Manual  is  intended  for  the  model 
user  who  needs  to  modify  code  either  to  adapt  the 
model  to  a  particular  need  or  to  use  reaction 
kinetics  not  provided  with  the  model.  (Author's 
abstract) 
W89-04923 


USERS  MANUAL  FOR  A  ONE-DIMENSIONAL 
LAGRANGIAN  TRANSPORT  MODEL, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

D.  H.  Schoellhamer,  and  H.  E.  Jobson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources   Investigations   Report   86-4145 
1986.  95p,  10  fig,  3  tab,  31  refs,  8  append. 

Descriptors:  "Computer  models,  *Water  quality, 
*Data  processing,  *Model  studies,  Suspended  sedi- 
ment, Dissolved  oxygen,  *Path  of  pollutants,  River 
flow,  Streamflow,  Simulation. 

A  Users  Manual  for  the  Lagrangian  Transport 
Model  (LTM)  is  presented.  The  LTM  uses  La- 
grangian calculations  that  are  based  on  a  reference 
frame  moving  with  the  river  flow.  The  Lagrangian 
reference  frame  eliminates  the  need  to  numerically 
solve  the  convective  term  of  the  convection-diffu- 
sion equation  and  provides  significant  numerical 
advantages  over  the  more  commonly  used  Euler- 
ian  reference  frame.  When  properly  applied,  the 
LTM  can  simulate  riverine  transport  and  decay 
processes  within  the  accuracy  required  by  most 
water  quality  studies.  The  LTM  is  applicable  to 
steady  or  unsteady  one-dimensional  unidirectional 
flows  in  fixed  channels  with  tributary  and  lateral 
inflows.  Application  of  the  LTM  is  relatively 
simple  and  optional  capabilities  improve  the 
model's  convenience.  Appendices  give  file  formats 
and  three  example  LTM  applications  that  include 
the  incorporation  of  the  QUAL  II  water  quality 
model's  reaction  kinetics  into  the  LTM.  (Author's 
abstract) 
W89-04924 


GEOLOGY    OF    THE    SURFICIAL    AQUIFER 
SYSTEM,  DADE  COUNTY,  FLORIDA, 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04925 


HYDROGEOLOGY  OF  THE  EASTERN  PART 
OF  THE  SALT  RIVER  VALLEY  AREA,  MARI- 
COPA AND  PINAL  COUNTIES,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-04926 


LOUISIANA  HYDROLOGIC  ATLAS  MAP  NO 
1:  MEAN  ANNUAL  RUNOFF  IN  LOUISIANA 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

H.  C  McWreath,  and  A.  S.  Lowe. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources   Investigations  Report   86-4149 
1986.  1  sheet  (map),  3  tig,  1  tab,  7  ref. 

Descriptors:  "Water  resources  data,  *Streamflow 
data,  "Maps,  Louisiana,  *Runoff,  *Stream  dis- 
charge 'Annual  runoff,  Catchment  areas,  Sabine 
Kiver,  Red,  River,  Mermentau  River. 

The  map  shows  the  mean  annual  runoff  from 
drainage  basins  in  Louisiana  exclusive  of  those  in 
the  coastal  zone  and  the  alluvial  valleys  of  the 
Mississippi,  Ouachita,  and  Red  Rivers.  The  mean 
annual  runoff  for  the  State  of  Louisiana  varies 
trom  0.7  (cu  ft/s)/sq  mi  in  the  Sabine  and  Red 


River  basins  to  >2.0  (cu  ft/s)/sq  mi  in  the  upper 
reaches  of  the  Mermentau  River.  Factors  that  ac- 
count for  the  three-fold  variation  in  runoff  across 
Louisiana  include  regional  differences  in  rainfall 
varying  physical  characteristics  of  the  land,  and 
differing  land  use  patterns.  The  mean  annual  runoff 
was  determined  on  the  basis  of  continuing  meas- 
urements of  stage  and  discharge  of  uncontrolled 
streams.  The  periods  of  record  from  the  88  stations 
shown  on  the  map  vary  from  5  to  25  yr.  The  88 
stations  were  grouped  into  seven  categories  of 
runoff.  The  boundaries  for  each  region  generally 
correspond  to  drainage  boundaries  or  physiogra- 
phic boundaries.  (Peters-PTT) 
W89-04927 


LOUISIANA  HYDROLOGIC  ATLAS  MAP  NO 
2:  AREAL  EXTENT  OF  FRESHWATER  IN 
MAJOR  AQUIFERS  OF  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
C.  W.  Smoot. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  86-4150 
1986.  1  sheet  (map),  4  fig,  2  tab.  19  ref. 

Descriptors:  *Water  resources  data,  "Geohydro- 
logy,  "Groundwater  resources,  *Maps,  "Aquifers, 
"Louisiana,  "Water  supply,  "Potential  water 
supply,  Saline  water,  Saline-freshwater  interfaces. 

The  areal  availability  of  freshwater  (cl  content  < 
250  mg/L)  in  14  major  aquifers  in  Louisiana  was 
investigated.  The  depth  of  occurrence  of  fresh 
groundwater  in  Louisiana  is  variable.  The  aquifers 
were  mapped  to  show  their  areal  extent  from  the 
outcrop  or  subcrop  to  the  downdip  limit  of  fresh- 
water. Water  in  each  aquifer  becomes  saline  down- 
dip;  but  in  most  areas  an  overlying  (younger)  aqui- 
fer contains  freshwater.  None  of  the  major  aquifer 
contains  freshwater  in  northern  Louisiana  where 
the  Vicksburg  and  Jackson  groups  crop  out  and 
the  underlying  Cockfield  aquifer  (Cockfield  For- 
mation) contains  saline  water.  (Peters-PTT) 
W89-04928 


QUALITY  OF  WATER  RESOURCES  OF  THE 
OUACHITA  NATIONAL  FOREST,  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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SELECTED  HYDROLOGIC  AND  PHYSICAL 
PROPERTIES  OF  MESOZOIC  FORMATIONS 
IN  THE  UPPER  COLORADO  RIVER  BASIN  IN 
ARIZONA,  COLORADO,  UTAH,  AND  WYO- 
MING-EXCLUDING THE  SAN  JUAN  BASIN, 
Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-04940 


WATER-LEVEL    MAPS    OF   THE    ALLUVIAL 
AQUIFER  IN  EASTERN  ARKANSAS,  1985, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04948 


TECHNIQUES  FOR  SIMULATING  FLOOD 
HYDROGRAPHS  AND  ESTIMATING  FLOOD 
VOLUMES  FOR  UNGAGED  BASINS  IN  CEN- 
TRAL TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04955 


THREE-DIMENSIONAL  MODEL  SIMULA- 
TION OF  TRANSIENT  GROUND-WATER 
FLOW  IN  THE  ALBUQUERQUE-BELEN 
BASIN,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 
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DIRECTIONS  AND  RATES  OF  GROUND- 
WATER MOVEMENT  IN  THE  VICINITY  OF 
KESTERSON  RESERVOIR,  SAN  JOAQUIN 
VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-0495S 


ESTIMATING  PEAK  DISCHARGES,  FLOOD 
VOLUMES,  AND  HYDROGRAPH  SHAPES  OF 
SMALL  UNGAGED  URBAN  STREAMS  IN 
OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E 
W89-04959 


DESCRIPTION  AND  COMPARISON  OF  SE- 
LECTED MODELS  FOR  HYDROLOGIC  ANAL- 
YSIS OF  GROUND-WATER  FLOW  ST 
JOSEPH  RIVER  BASIN,  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-04961 


WATER-TABLE  CONTOURS  AND  DEPTH  TO 
WATER  IN  THE  SOUTHEASTERN  PART  OF 
THE  SWEETWATER  RIVER  BASIN,  CENTRAL 
WYOMING,  1982, 

Geological  Survey,  Cheyenne,  WY. 
W.  B.  Borchert. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4205, 
1987.  lp,  (map),  6  ref. 

Descriptors:  "Wyoming,  "Maps,  "Aquifers,  "Geo- 
hydrology,  "Water  table  profiles,  Streamflow 
White  River. 

This  map  describes  the  southeastern  part  of  the 
Sweetwater  River  basin;  the  major  aquifer  consists 
of  the  upper  part  of  the  White  River  formations, 
all  of  Tertiary  age,  and  to  a  small  extent,  the 
alluvium  of  the  Quaternary  age  along  the  Sweet- 
water River.  The  saturated  thickness  of  the  aquifer 
in  most  of  the  area,  but  not  including  the  alluvium 
ranges  from  500  to  3000  ft.  The  maximum  saturat- 
ed thickness  of  the  alluvium  penetrated  by  test 
holes  was  63  ft.  The  water-table  contours  and 
depths  to  water  are  based  primarily  on  groundwat- 
er-level  measurements  made  during  1982  in  104 
wells,  most  of  which  are  located  south  of  the 
Sweetwater  River.  Land-surface  altitudes  of 
springs  and  water-surface  altitudes  along  the 
Sweetwater  River  and  perennial  reaches  of  creeks 
flowing  northward  from  the  Green  and  Ferris 
Mountains  also  were  used  as  control  for  mapping 
the  water  table.  The  perennial  reaches  shown  on 
the  map  are  assumed  hydraulically  connected  with 
the  water  table.  They  were  identified  from  stream- 
flow  gain-and-loss  measurements  made  during 
April  and  May  1982.  (Author's  abstract) 
W89-04969 


STREAMFLOW  GAIN  AND  LOSS  OF  SELECT- 
ED STREAMS  IN  NORTHERN  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
D.  A.  Freiwald. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4185, 
1987.  4p  (maps),  9  fig,  1  tab,  8  ref. 

Descriptors:  "Seepage,  "Surface-groundwater  rela- 
tions, "Arkansas,  "Maps,  "Streamflow,  "Low  flow, 
Channel  faults,  Specific  conductivity. 

This  map  shows  streamflow  gain  and  loss  measure- 
ments (seepage  runs)  on  the  Crooked,  Osage,  and 
Spavinaw  Creeks,  and  Illinois,  Kings,  Mulberry, 
Spring,   and   Strawberry   Rivers  during   the  low- 
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flow  conditions  from  September  1982  to  October 
1984.  Data  indicated  that  streamflow  gains  and 
losses  resulted  from  differences  in  lithology  of  the 
predominately  carbonate  rocks  and  from  the  pres- 
ence of  faults.  The  Kings  and  Strawberry  Rivers 
and  Osage  Creek  were  gaining  streams  throughout 
their  length,  however  wastewater  discharges  pre- 
cluded an  accurate  determination  on  Osage  Creek. 
Crooked  and  Spavinaw  Creeks  and  the  Illinois, 
Spring,  and  Mulberry  Rivers  generally  were  gain- 
ing streams  throughout  most  of  their  lengths  al- 
though short  losing  reaches  were  identified.  The 
largest  gains  in  streamflow  generally  occurred 
were  Mississippian  formation  predominated  near 
the  streams.  Faults  that  intersected  the  stream 
channels  primarily  were  responsible  for  streamflow 
losses.  The  specific  conductance  of  water  in- 
creased in  the  stream  reaches  that  had  the  most 
significant  streamflow  gains.  The  specific  conduct- 
ance of  water  in  tributaries  was  generally  higher 
than  that  in  larger  streams.  (Author's  abstract) 
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APPLICATION  OF  AN  EFFICIENT  NONLIN- 
EAR REGRESSION  TECHNIQUE  FOR  SEWER 
COST  MODELLING, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6B. 
W89-05000 

IMPROVEMENT  TO  THE  ONE-STEP  OUT- 
FLOW METHOD  FOR  THE  DETERMINA- 
TION OF  SOIL  WATER  DIFFUSIVITIES, 

Agricultural   Coll.   of  Athens  (Greece).    Lab.   of 

Agricultural  Hydraulics. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-05060 


USING  EXOGENOUS  VARIABLES  IN  TEST- 
ING FOR  MONOTONIC  TRENDS  IN  HYDRO- 
LOGIC  TIME  SERIES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-05065 


USE  OF  CHANGE  CONSTRAINTS  IN  RESER- 
VOIR DESIGN  AND  OPERATION  MODEL- 
ING, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geolo- 
gy. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-05067 


COMPARISON  OF  BULK,  WET-ONLY,  AND 
WET-PLUS-DRY  DEPOSITION  MEASURE- 
MENTS AT  THE  TURKEY  LAKES  WATER- 
SHED, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05084 

MODELLING  STREAM  CHEMISTRY  FOR 
THE  TURKEY  LAKES  WATERSHED:  COM- 
PARISON WITH  1981-84  DATA, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05089 

APPLICATION  OF  A  HYDROLOGICAL 
MODEL  TO  THE  ACIDIFIED  TURKEY  LAKES 
WATERSHED, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05090 


MULTIVARIATE  ANALYSIS  OF  CORRELA- 
TIONS BETWEEN  ENVIRONMENTAL  PA- 
RAMETERS AND  CADMIUM  CONCENTRA- 
TIONS IN  IIYALI  I.LA  AZTECA  (CRUSTACEA: 
AMPHIPODA)  I  ROM  CENTRAL  ONTARIO 
LAKES, 


Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
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AGRICULTURAL    CRITERIA    FOR    SUBSUR- 
FACE DRAINAGE:  A  SYSTEMS  ANALYSIS, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  4A. 
W89-05115 


DRAINAGE    CRITERIA    FOR    HEAVY    SOILS 
WITH  A  SHALLOW  IMPERVIOUS  LAYER, 

Instituto     Nacional     de     Reforma     y     Desarrollo 

Agrario,  Madrid  (Spain). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05116 


METHODS  TO  DETERMINE  THE  NEED  FOR 
DRAINAGE  IN  FLAT  AREAS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  4A. 
W89-05117 


FIELD  DRAINAGE  AND  LAND  MANAGE- 
MENT: A  COMPARISON  OF  FOUR  LONG 
TERM  FIELD  TRIALS, 

Birkbeck  Coll.,  London  (England).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-05119 


SIMPLE  MODEL  FOR  FLOW  ON  HILLS- 
LOPES, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05122 


DESCRIPTION  OF  A  REGIONAL  GROUND- 
WATER FLOW  MODEL  SIMGRO  AND  SOME 
APPLICATIONS, 

Institute  for   Land  and   Water   Management   Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-05127 


EMPIRICAL  APPROACH  FOR  PREDICTING 
RUNOFF  YIELD  UNDER  DESERT  CONDI- 
TIONS, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05130 


PREDICTION  OF  IRRIGATION  SCHEDULING 
WITH  THE  NUMERICAL  MODEL  SWATRE, 

Institute   for   Land   and   Water  Management   Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  3F. 
W89-05135 


INFLUENCE  OF  SUB-SOIL  ON  THE  MOIS- 
TURE REGIME  IN  IRRIGATED  FIELDS, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-05136 


Geophysics 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05138 


GROUNDWATER     RECHARCL     IN     SMIIIS 
WIG-HOLSTEIN  (WES1  CLRMANY), 

Kiel  Univ.  (Germany.  rR|   Inst    fuer  Pflanzener- 

naehrung  und  Bodenkunde 

For  primary  bibliographic  entry  see  Field  2F 

W89-05139 


MODELLING    FOREST    WATER    CONS!  MP- 
TION  IN  THE  NETHERLANDS, 

Groningen   Rijksuniversiteit   (Netherlands).   Dept. 

of  Physical  Geography. 

For   primary   bibliographic   entry   see   Field    2D. 

W  89-05 146 


RELATIONSHIPS  BETWEEN  AIR  TEMPERA- 
TURE, DEPTH,  NUTRIENTS  AND  CHLORO- 
PHYLL IN  103  ARGENTINIAN  LAKES, 

Instituto  Nacional  de  Investigacion  y  Desarrollo 

Pesquero,   Mar  del    Plata   (Argentina).    Dept.   de 

Aguas  Continentales. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05158 


RESPONSE  OF  THE  PHYTOPLANKTON 
COMMUNITY  TO  THERAPY  MEASURES  IN  A 
HIGHLY  EUTROPHIC  URBAN  LAKE 
(SCHLACHTENSEE,  BERLIN), 

For   primary   bibliographic   entry   see   Field   5G. 

W89-05165 


LAKES.    9.    MODELS:    MODELING    WATER 
QUALITY  IN  RESERVOIR  TAILWATERS, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05170 


REGRESSION  EQUATIONS  FOR  LAKE  MAN- 
AGEMENT: HOW  FAR  DO  THEY  GO, 

Senter  for  Industriforskning,  Oslo  (Norway). 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05171 


APPLICATION       OF      THE      ECOLOGICAL 
MODEL  FINNECO  TO  LAKE  GJERSJOEN, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05172 


PHYTOPLANKTON  MODELLING  BY  MEANS 
OF  OPTIMIZATION:  A  10-YEAR  EXPERI- 
ENCE WITH  BLOOM  II, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For   primary   bibliographic   entry   see   Field    5G. 
W 89-05 173 

PARTIAL  DESTRATIFICATION  OF  EUTRO- 
PHIC LAKES:  A  TOOL  FOR  ECOSYSTEM 
MODELLING*, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05175 


FIELD    VALIDATION    OF    AN    EMPIRICAL 
SOIL  WATER  MODEL, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    2G. 

W89-05137 


CHANGE     OF     CHARACTERISTICS     OF     A 
ORANULAR    AQUIFER    IN    AGRICULTURAL 

AREAS, 

Calgary   Univ.  (Alberta).   Dept.  of  Geology  and 


SIMPLE     MODEL     TO     PREDICT     WATER 
QUALITY  IN  90  JAPANESE  LAKES, 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05176 


PREDICTION  OF  (CHLOROPHYLL-A)  IN  IM- 
POUNDMENTS OF  SHORT  HYDRAULIC  RE- 
TENTION TIME:  MIXING  EFFECTS, 

Ministry   of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  2H. 


218 


RESOURCES  DATA— Field  7 


W89-05178 


SERIAL     DISCONTINUITY     IN     A     LARGE 
RIVER  SYSTEM, 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

For  primary  bibliographic  entry  see  Field  2E 

W89-05197 


EFFECTS     OF    WATERSHED    VEGETATION 

AND    DISTURBANCE    ON     INVERTEBRATE 

COMMUNITY     STRUCTURE     IN     WESTERN 

CASCADE    STREAMS:    IMPLICATIONS    FOR 

STREAM  ECOSYSTEM  THEORY, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 

Wildlife. 

For  primary  bibliographic  entry  see  Field  2H 

W89-05204 


EFFECT   OF  WALLS   IN   MODELING   FLOW 
THROUGH  POROUS  MEDIA, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Me- 
chanical Engineering. 

For  primary  bibliographic  entry  see  Field  2F 
W89-05211 


SIMULATION    OF    SUSPENDED    SEDIMENT 
IN  COLUSA  BASIN  DRAIN, 

Pahlavi  Univ.,  Shiraz  (Iran). 

For  primary  bibliographic  entry  see  Field  2J 

W89-05221 


INTERACTION  OF  MASS  TRANSFER  AND  IN- 
HIBITION IN  BIOFILMS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For   primary   bibliographic   entry   see   Field   5D 
W89-05226 


ANAEROBIC  BIODEGRADATION  OF 

PHENOL:      INHIBITION      KINETICS      AND 
SYSTEM  STABILITY, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field   5D 

W89-05227 


ASSESSMENT  OF  PROBABILITY  DISTRIBU- 
TION OF  DISSOLVED  OXYGEN  DEFICIT, 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  5B 
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HYDROLOGIC  MODELING  USING  A  SIMU- 
LATION LANGUAGE  BASED  ON  QUEUEING 
THEORY, 

Agricultural     Research     Service,     Temple,     TX 

Grassland,  Soil  and  Water  Research  Lab 

J.  G.  Arnold,  and  J.  R.  Williams. 

Water  Resources  Bulletin  WARBAQ,  Vol  24  No 

4,  p  861-868,  August   1988.  6  fig,  6  tab,   14  ref. 

Descriptors:  *Model  studies,  *Rainfall-runoff  rela- 
tionships, "Hydrologic  models,  *Model  studies 
•Simulation,  *Cumulative  runoff,  *Discharge  hy- 
drographs,  Watersheds,  Catchment  areas,  Water- 
courses, Flow  rates,  Hydrographs. 

A  novel  approach  has  been  developed  by  applying 
queueing  theory  to  hydrologic  modeling.  A  queue- 
mg  situation  is  characterized  by  a  flow  of  custom- 
ers arriving  randomly  at  one  or  more  service  facili- 
ties. In  this  case,  the  customers  are  represented  by 
water  and  the  service  time  is  the  time  it  takes  to 
move  through  the  soil  and  over  the  land.  This 
approach  has  the  potential  to  be  simpler  and  more 
efficient  than  some  previously  developed  models 
Another  important  attribute  of  queueing  theory  is 
its  ability  to  model  almost  unlimited  detail.  Many 
simulation  languages  based  on  queueing  theory 
have  been  developed  and  tested  and  are  available. 
Applications  of  the  languages  include  manufactur- 
ing operations,  transportation  systems,  computer 
systems,  financial  planning,  and  health  care  sys- 
tems. A  model  was  developed,  using  a  simulation 
language,  to  predict  runoff  hydrographs  from 
storms  occurring  on  small  homogeneous  water- 
sheds. With  continued  development,  queueing 
theory  could  provide  an  efficient,  detailed  ap- 
proach to  simulating  many  natural  processes.  (Au- 
thor's abstract) 
W89-05277 


PREDICTIVE  CAPABILITIES  OF  BATCH-EX- 
TRACT EXPERIMENTS  USING  WATER  FROM 
A  COAL  MINE, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-05278 


OPTIMIZING  THE  RETURN  FROM  A 
JOJOBA  PLANTATION  UNDER  SCARCE 
DATA  CONDITIONS, 

Dead  Sea  Works,  Beersheba  (Israel). 

For  primary  bibliographic  entry  see  Field  3F 

W89-05279 


McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D 

W89-05346 


NEW  METHOD  OF  DESCRIBING  BOTTOM 
STRESS  IN  TWO-DIMENSIONAL  HYDRO- 
DYNAMICAL  MODELS  OF  SHALLOW  HO- 
MOGENEOUS SEAS,  ESTUARIES,  AND 
LAKES, 

Western  Australia  Univ.,  Nedlands.  Centre  for 
Water  Research. 

For  primary  bibliographic  entry  see  Field  2H 
W89-05347 


GROUND-WATER  DATA  FOR  THE  SALT 
BASIN,  EAGLE  FLAT,  RED  LIGHT  DRAW 
GREEN  RIVER  VALLEY,  AND  PRESIDIO 
BOLSON  IN  WESTERNMOST  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-05406 


RECORDS    OF    WELLS,    DRILLERS'    LOGS 

WATER-LEVEL       MEASUREMENTS,        AND 

CHEMICAL  ANALYSES  OF  GROUND  WATER 

IN  BRAZORIA,  FORT  BEND,  AND  WALLER 

COUNTIES,  TEXAS,  1980-84, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-05415 


RECORDS  OF  WELLS,  DRILLERS'  LOGS, 
WATER-LEVEL  MEASUREMENTS,  AND 
CHEMICAL  ANALYSES  OF  GROUND  WATER 
IN  CHAMBERS,  LIBERTY,  AND  MONTGOM- 
ERY COUNTIES,  TEXAS,  1980-84, 
Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-05416 


SUMMARY  OF  HYDROLOGIC  INFORMA- 
TION IN  THE  EL  PASO,  TEXAS,  AREA,  WITH 
EMPHASIS   ON   GROUND-WATER   STUDIES 

1903-80, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F 

W89-05417 


UPDATED     ASSESSMENT     OF     NATIONAL 
WEATHER    SERVICE    30-DAY    AND    90-DAY 
FORECASTS  FOR  NEW  JERSEY, 
Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Meteor- 
ology and  Physical  Oceanography. 
For  primary  bibliographic  entry  see  Field  2B 
W89-05238 


EMPIRICAL  MODELS  FOR  TROPHIC  STATE 
{*  SOUTHEASTERN  U.S.  LAKES  AND  RESER- 

V  (J  IKS, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 

uuo<w?mary  bibli°graPhic  entry  see  Field  2H. 
W89-05262 


SS?SSN  SUPPORT  SYSTEM  FOR  SELECT- 
ING INPUTS  TO   A  BASIN  SCALE  MODEL, 

Agricultural  Research  Service,  Temple,  TX.  Soil 
and  Water  Conservation  Research  Div. 

u?fiQPrncm,ary  bibli°graPhic  entry  see  Field  7A. 
Woy-05265 

i^X^°xS  MEASURING  THE  PERFORM- 
t££c  l?,ErJRRIGATION  MANAGEMENT  SYS- 
TEMS WITH  AN  APPLICATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics, 
ror  primary  bibliographic  entry  see  Field  3F. 


MODEL  OF  TEMPERATURE  INDUCED  DEN- 
SITY CURRENT  IN  WATERSIDE  REEDBELTS 
OF     LAKE     CONSTANCE-UNTERSEE     (EIN 
STROMUNGSMODELL   DER   TEMPERATUR- 
INDUZIERTEN        DICHTESTROMUNG        IN 
GESCHLOSSENEN   UFERROHRICHTEN   DES 
BODENSEE-UNTERSEES), 
Fachhochschule  Konstanz  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  2H 
W89-05286 


MATHEMATICAL  MODEL  OF  THE  CYCLON- 
IC OPERATION  OF  DESALINATION-FEED- 
WATER  SOFTENING  BY  ION-EXCHANGE 
WITH  FLUIDIZED-BED  REGENERATION, 

California  Univ.,  Berkeley.  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5D 
W89-05333 


DREDGED    MATERIAL    DISPOSAL    MODEL- 
ING IN  PUGET  SOUND, 

Waterways  Experiment   Station,   Vicksburg,   MS. 
For  primary  bibliographic  entry  see  Field  5E 
W89-05345 


STOCHASTIC  MODELS  FOR  FIRST-ORDER 
KINETICS  OF  BIOCHEMICAL  OXYGEN 
DEMAND  WITH  RANDOM  INITIAL  CONDI- 
TIONS, INPUTS,  AND  COEFFICIENTS 


DEVELOPMENT  OF  GROUND-WATER  RE- 
SOURCES IN  ORANGE  COUNTY,  TEXAS 
AND  ADJACENT  AREAS,  1971-80, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B 

W89-05418 


CHEMICAL  AND  PHYSICAL  CHARACTERIS- 
TICS OF  WATER  IN  ESTUARIES  OF  TEXAS, 
OCTOBER  1976-SEPTEMBER  1978, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2L 

W89-05419 


COMPUTER  SIMULATION  IN  PHYSICAL  GE- 
OGRAPHY, 

M.  J.  Kirkby,  P.  S.  Naden,  T.p.  Burt,  and  D.p. 

Butcher. 

John   Wiley   and   Sons,   New   York.    1987.   227p. 

Descriptors:  *Computer  programs,  *Simulation 
analysis.  *Geography,  Hydrology,  Geomorpho- 
logy.  Climatology,  Model  studies.  Stochastic 
models. 

Simulation  modeling  has  grown  in  importance  in 
geographical  teaching  and  project  work  as  micro- 
computers have  become  more  readily  available.  By 
developing  a  wide  range  of  usable  programs  in  an 
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environmental  context,  this  book  provides  a  means 
both  of  teaching  physical  geography  using  micro- 
computers and  of  teaching  BASIC  programming 
with  geographical  examples.  Examples  are  drawn 
from  hydrology,  geomorphology,  biogeography 
and  climatology,  and  are  used  to  illustrate  different 
approaches  to  modeling  and  how  to  build  rational- 
ly based  computer  simulations  from  geographical 
assumptions.  The  book  opens  with  an  introduction 
to  the  subject,  followed  by  a  series  of  chapters, 
each  of  which  is  devoted  to  a  different  type  of 
model,  including  black  box  models,  process 
models,  mass  and  energy  balance  models  and  sto- 
chastic models.  These  model  types  are  applied  to 
kinematic  waves  for  gravel  bed  load,  channel  net- 
work simulations,  prediction  of  runoff,  prediction 
of  evapotranspiration,  analysis  of  erosion  processes 
and  a  simple  landslide  model,  among  others.  Pro- 
gram listings  are  included  for  relevant  examples 
together  with  references  to  the  geographical  basis 
of  the  simulations.  The  second  half  of  the  book 
contains  methods  of  model  or  program  formulation 
and  various  means  of  verifying  and  calibrating 
models  against  field  data.  The  choice  of  an  appro- 
priate model  for  a  given  situation  is  also  consid- 
ered. The  programs  are  written  in  a  standard 
subset  of  BASIC,  and  disks  of  the  programs  are 
available  for  both  IBM  and  BBC  microcomputers. 
(Lantz-PTT) 
W89-05428 


GROUNDWATER      FLOW      AND     QUALITY 
MODELLING. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-05465 


EIGENVALUES   APPROACH    FOR   SOLVING 
LINEAR  GROUNDWATER  FLOW  PROBLEMS, 

Universidad  Politecnica  de  Valencia  (Spain). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-05474 


NEW    METHOD    FOR    DIFFUSIVE    TRANS- 
PORT, 

Universidad     Nacional     Autonoma     de     Mexico, 

Mexico  City.  Inst,  de  Geofisica. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05475 


COMPARISON  OF  FAST  EQUATION  SOLV- 
ERS FOR  GROUNDWATER  FLOW  PROB- 
LEMS, 

Ruhr  Univ.,  Bochum  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05476 


MODELLING  FLOW  AND  TRANSPORT 
THROUGH  POROUS  MEDIA  ON  VECTOR 
COMPUTERS, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Lehrstuhl   fuer  Wasserbau   und   Wasserwirtschaft 
und  Inst,  fuer  Wasserbau. 
A.  Peters,  and  W.  Pelka. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  189-200,  10 
fig,  1  tab,  13  ref.  German  Research  Foundation 
(DFG)  Grant  Ro  356/27. 

Descriptors:  "Vector  computers,  "Model  studies, 
•Model  studies,  'Groundwater  movement,  ♦Com- 
puters, 'Porous  media,  'Solute  transport,  Mathe- 
matical equations,  Groundwater  budget,  Ground- 
water quality,  Finite  element  method. 

I  his  is  a  survey  of  some  work  recently  done  in  an 
attempt  to  construct  a  finite  element  system  for 
high  performance  vector  computers.  Based  mainly 
on  primitive  elements,  with  a  linear  integration 
law,  the  system  consists  of  efficient  and  reliable 
algorithms  working  on  data  structures  as  a  whole. 
The  system  has  already  been  implemented  on  a 
CRAY  X  MP  and  on  a  CDC-CYBER  205  and 
used  in  some  practical  studies  concerning  ground- 
water quantity  and  quality  problems.  (See  also 
W89-05465)  (Author's  abstract) 
W89-05477 


EULERIAN-LAGRANGIAN  METHOD  FOR 
SOLVING  TRANSPORT  IN  AQUIFERS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

S.  Sorek. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  201-214,  14 

fig,  8  ref. 

Descriptors:  'Model  studies,  'Solute  transport, 
'Eulerian-Lagrangian  equations,  'Groundwater 
movement,  'Mathematical  models,  'Simulation 
analysis,  Heterogeneity,  Groundwater  recharge, 
Precipitation,  Aquifers,  Advection. 

A  Eulerian-Lagrangian  scheme  is  used  to  reformu- 
late the  equation  of  solute  transport  with  ground- 
water in  saturated  soils.  The  governing  equation  is 
decomposed  into  advection  along  characteristic 
path  lines  and  propagation  of  the  residue  at  a  fixed 
grid.  The  method  was  employed  to  simulate  trans- 
port of  a  conservative  pollutant  in  a  hypothetical 
aquifer,  subject  to  the  equivalence  of  real  condi- 
tions. Implementation  was  based  on  data  involving 
parameters  of  a  heterogeneous  aquifer,  heavy  flux 
stresses  of  densed  pumpage/recharge  wells,  pre- 
cipitation and  seasonally  changing  flow  regimes. 
Simulation,  with  coarse  grid  and  high  Peclet  num- 
bers yielded  minute  mass  balance  errors.  (See  also 
W89-05465)  (Author's  abstract) 
W89-05478 


HYDRODYNAMIC  DISPERSION  IN  MODEL 
POROUS  MEDIA, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Technology. 

J.  G.  Ganoulis. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co.,  Boston.  1988.  p  215-226,  7 

fig,  1 1  ref. 

Descriptors:  'Dispersion,  'Hydrodynamics, 
'Model  studies,  'Groundwater  movement, 
'Porous  media,  'Solute  transport,  Mathematical 
equations,  Convection,  Diffusion,  Finite  element 
analysis. 

The  mass  transport  of  a  solute  in  laminar  flow 
through  spatially  periodic  porous  media  is  studied. 
These  are  composed  of  cylinders  of  square  or 
circular  cross  sections  in  parallel  rows.  The  objec- 
tive is  to  analyze  the  convective  diffusion  in  the 
pore  and  laboratory  scales  and  determine  the 
nature  of  the  macroscopic  dispersion  coefficients. 
Finite  differences  and  finite  elements  are  used  to 
integrate  the  Navier-Stokes  and  the  convective 
diffusion  equations.  The  reliability  of  the  computa- 
tions is  checked  for  some  cases  by  performing 
laboratory  experiments.  Small  variations  from  the 
Fickian  law  for  the  solute  concentrations  are  found 
at  the  macroscopic  scale  for  low  Reynolds 
number.  These  are  larger  at  higher  Reynolds  num- 
bers when  laminar  eddies  and  flow  separation 
occur.  (See  also  W89-05465)  (Author's  abstract) 
W89-05479 


RANDOM  WALK  METHOD  IN  POLLUTANT 
TRANSPORT  SIMULATION, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 
serbau. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05480 


MODELING  OF  SOLUTE  TRANSPORT  WITH 
THE  RANDOM  WALK  METHOD, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05481 


MODELLING  OF  FLOW  THROUGH  FRAC- 
TURED ROCKS:  GEOSTATISTICAL  GENERA- 
TION OF  FRACTURE  NETWORKS.  STRESS- 
FLOW  RELATIONSHIP  IN  FRACTURES, 

Bureau  de   Recherches  Geologiques  et   Minieres, 

Orleans  (France). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05482 


COMBINED     SEISMIC      AND      HYDRAULIC 
METHOD  OF  MODELING   PLOW    IN  FRAC- 
TURED LOW  PERMEABILITY  ROCKS, 
California  Univ.,  Berkeley.  Dept   of  Mathematics 
For  primary  bibliographic  entry  see  Field  2K 
W89-05483 


STOCHASTIC  CONTINUUM  REPRESENTA- 
TION OF  FRACTURED  ROCK  PERMEABIL- 
ITY AS  AN  ALTERNATIVE  TO  THE  REV  \MJ 
FRACTURE  NETWORK  CONCEPTS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05484 


FLOW  IN  THREE-DIMENSIONAL  FRACTURE 
NETWORKS  USING  A  DISCRETE  AP- 
PROACH, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-05485 


MINC:  AN  APPROACH  FOR  ANALYZING 
TRANSPORT  IN  STRONGLY  HETEROGENE- 
OUS SYSTEMS, 

California   Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  2F 

W89-05486 


STOCHASTIC  PARTICLE  TRANSPORT 
MODEL  BASED  ON  DIRECTIONAL  STATIS- 
TICS OF  FLOW  THROUGH  FRACTURE  NET- 
WORKS, 

Quebec  Univ.,  Chicoutimi. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05487 

ADVANCES  IN  MODELLING  WATER-ROCK 
INTERACTION  IN  AQUIFERS, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05488 


PARAMETERS  FOR  MODELLING  THE 
TRANSPORT  OF  CADMIUM  AS  INFLU- 
ENCED BY  THE  CHEMICAL  PROPERTIES  OF 
GROUND  WATER  AND  AQUIFER  MATERI- 
AL, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 
tologisches  Inst,  und  Museum. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-05489 


MICRO-SCALE  MODELLING  IN  THE  STUDY 
OF  PLUME  EVOLUTION  IN  HETEROGENE- 
OUS MEDIA, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05490 

MODELLING  THE  INCREASING  DISPERSI- 
VITY  WITH  FE  TRANSPORT  MODELS  USING 
THE  MULTILAYER  CONCEPT, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05491 

RANDOM-WALK  METHOD  TO  SIMULATE 
POLLUTANT  TRANSPORT  IN  ALLUVIAL 
AQUIFERS  OR  FRACTURED  ROCKS, 

Strasbourg- 1  Univ.  (France).  Inst,  de  Mechamque 

des  Fluides. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05492 
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ADVANCES  IN  MODELING  OF  WATER  IN 
THE  UNSATURATED  ZONE, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-05493 


ESTIMATION  OF  SPATIAL  COVARIANCE 
STRUCTURES  WITH  APPLICATION  TO  HY- 
DROLOGICAL,  HYDROCHEMICAL  AND  ISO- 
TOPIC  DATA  FROM  AQUIFERS:  STATE-OF- 
THE-ART  AND  ADJOINT  STATE  MAXIMUM 
LIKELIHOOD  CROSS-VALIDATION  METH- 
ODS, 

Universidad   Politecnica  de   Madrid   (Spain).   Es- 
cuela  Tecnica  Superior  de  Ingenieros  de  Caminos. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-05497 


PRESENT  LIMITATIONS  AND  PERSPEC- 
TIVES ON  MODELING  POLLUTION  PROB- 
LEMS IN  AQUIFERS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05499 


ADVANCES  IN  THE  ASSESSMENT  OF  DATA 
WORTH  FOR  ENGINEERING  DECISION 
ANALYSIS  IN  GROUNDWATER  CONTAMI- 
NATION PROBLEMS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05500 


TECHNIQUES    FOR    EIGHT    GAGING    STA- 
TIONS IN  MAINE, 

For  primary  bibliographic  entry  see  Field  2E 
W89-05595 


COMPARISON  OF  VELOCITY  INTERPOLA- 
TION METHODS  FOR  COMPUTING  OPEN- 
CHANNEL  DISCHARGE, 

For  primary  bibliographic  entry  see  Field  7B 
W89-05598 


PRELIMINARY  EVALUATION  OF  A  DIS- 
CHARGE COMPUTATION  TECHNIQUE 
THAT  USES  A  SMALL  NUMBER  OF  VELOCI- 
TY OBSERVATIONS, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05599 


STATISTICAL  ANALYSIS  OF  FLOODS   AND 
REGIONAL  RELATIONS, 

Politechnika  Warszawska  (Poland).  Inst,  of  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05623 


COMBINED  REGIONAL  FLOOD  FREQUEN- 
CY ANALYSIS  AND  REGRESSION  ON 
CATCHMENT  CHARACTERISTICS  BY  MAXI- 
MUM LIKELIHOOD  ESTIMATION, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05624 


Overseas  Consultancy  Group. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05632 


TWO-COMPONENT  EXTREME  VALUE  DIS- 
TRIBUTION AND  ITS  POINT  AND  REGION- 
AL ESTIMATORS, 

Universita   di    Reggio   Calabria,   Cosenza   (Italy). 

Dipt,  di  Difesa  del  Suolo. 

For  primary  bibliographic  entry  see  Field  2E 

W89-05633 


HISTORICAL    FLOOD    FREQUENCY    DATA: 
ITS  VALUE  AND  USE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05634 


PALEOHYDROLOGIC    DATA    AND    FLOOD 
FREQUENCY  ESTIMATION, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2E 

W89-05635 


100-YEAR  FLOOD, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05636 


COMPARATIVE  ANALYSIS  OF  MATHEMATI- 
CAL MASS  TRANSPORT  CODES  FOR 
GROUNDWATER  POLLUTION  STUDIES, 

Laboratorio  NacionaJ  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05501 


SIGNIFICANCE  TEST   FOR   HOMOGENEITY 
OF  FLOOD  FREQUENCY  REGIONS, 

Geomorphological   Services  Ltd.,   Newport   Pag- 

nell  (England). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05626 


CHANGES  IN  HYDROLOGIC  CONDITIONS 
RELATED  TO  LARGE  FLOODS  ON  THE  ES- 
CALANTE  RIVER,  SOUTH-CENTRAL  UTAH, 

Geological  Survey,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05637 


NEW  APPROACHES  AND  APPLICATIONS  IN 
SUBSURFACE  FLOW  MODELING:  3-D  FINITE 
ELEMENT  ANALYSIS  OF  DEWATERING  FOR 
AN  ELECTRO-NUCLEAR  PLANT, 

Padua  Univ.  (Italy).  Inst,  of  Applied  Mathematics. 
For  primary  bibliographic  entry  see  Field  8A. 
W89-05502 


LARGE  SCALE  3-D  GROUNDWATER  FLOW 
MODELLING  IN  HIGHLY  HETEROGENEOUS 
GEOLOGIC  MEDIUM, 

Neuchatel  Univ.  (Switzerland).  Center  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2F. 
W89-05503 


PRESENT    STATE    OF    COASTAL    AQUIFER 
MODELLING:  SHORT  REVIEW, 

Universidad    Politecnica   de   Cataluna,    Barcelona 

(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 

Caminos,  Canales  y  Puertos. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05505 


PREDICTIVE  ASSESSMENT  OF  THE  MIGRA- 
TION OF  LEACHATE  IN  THE  SUBSOILS  SUR- 
ROUNDING MINE  TAILINGS  AND  DREDG- 
ING SPOIL  SITES, 

Laboratorium  voor  Grondmechanica,  Delft  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05569 


PRE-MINE    PREDICTION    OF    ACID    MINE 
DRAINAGE, 

Environmental     Protection    Service,     Vancouver 

(British  Columbia). 

For  primary  bibliographic  entry  see  Field  5B 

W89-05570 


COMPARISON       OF      TWO       STREAM-DIS- 
CHARGE       RECORD        RECONSTRUCTION 


TESTING  THE  SUITABILITY  OF  THE  TWO- 
COMPONENT  EXTREME  VALUE  DISTRIBU- 
TION FOR  REGIONAL  FLOOD  ESTIMATION, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05627 


METHOD  FOR  ESTIMATING  THE  PEAK  DIS- 
CHARGE THROUGH  THE  RECORDS  OF 
MEAN  DAILY  DISCHARGE, 

Florence  Univ.  (Italy). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05628 


OBSERVATION  AND  ANALYSIS  OF  FLOOD 
DISCHARGES:  EXPERIENCES  FROM  SWIT- 
ZERLAND, 

Service  Hydrologique  National,  Bern  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05629 


ESTIMATING    THE    REGULATORY    FLOOD 
ON  A  DEGRADING  RIVER, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05630 


COMPARISON  OF  REGIONAL  FLOOD  FRE- 
QUENCY METHODS  IN  SOUTHERN  ONTAR- 
IO USING  ANALYSIS  OF  VARIANCE  TECH- 
NIQUES, 

Environment    Canada,    Ottawa   (Ontario).    Water 

Resources  Branch. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05631 


COMPARISON  OF  FLOOD  FREQUENCY 
CURVES  FOR  MANY  DIFFERENT  REGIONS 
OF  THE  WORLD, 

Institute    of  Hydrology,    Wallingford    (England). 


PALEOFLOOD  HYDROLOGIC  ANALYSIS  AT 
UNGAGED  SITES,  CENTRAL  AND  NORTH- 
ERN AUSTRALIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05638 


HYDROLOGIC  FREQUENCY  MODELING: 
PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  FLOOD  FREQUENCY  AND 
RISK  ANALYSES,  14-17  MAY  1986,  LOUISI- 
ANA STATE  UNIVERSITY,  BATON  ROUGE, 
U.S.A. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05642 


HYDROLOGICAL  AND  ENGINEERING  REL- 
EVANCE OF  FLOOD  FREQUENCY  ANALY- 
SIS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05643 


STATISTICAL  FLOOD  FREQUENCY  ANALY- 
SIS -  AN  OVERVIEW, 

Delhi  Coll.  of  Engineering  (India). 

For  primary  bibliographic  entry  see  Field  2E. 

W 89-05644 


REVIEW    OF    STATISTICAL    MODELS    FOR 
FLOOD  FREQUENCY  ESTIMATION, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05646 


ESTIMATION  OF  FLOOD  FREQUENCIES  BY 
A  NONPARAMETRIC  DENSITY  PROCEDURE, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05647 
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STATISTICAL  MODELS  FOR  FLOOD  FRE- 
QUENCY ESTIMATION  OF  THE  MISSISSIPPI 
AND  YAZOO  RIVERS, 

University   of  Southern   Mississippi,    Hattiesburg. 

Dept.  of  Economics. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05648 


PARTIAL    DURATION    SERIES    WITH    LOG- 
NORMAL  DISTRIBUTED  PEAK  VALUES, 

Technical   Univ.   of  Denmark,   Lyngby.    Inst,   of 
Hydrodynamics  and  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05649 


ESTIMATION  OF  A  PRIOR  DISTRIBUTION 
FOR  THE  BAYESIAN  ESTIMATION  OF  PEAR- 
SON III  SKEWS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-0565O 


COMPARISON  OF  FLOOD-FREQUENCY  ES- 
TIMATES BASED  ON  OBSERVED  AND 
MODEL-GENERATED  PEAK  FLOWS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05651 


FLOOD  FREQUENCY  ANALYSIS  USING  BOX- 
COX  TRANSFORMATION  BASED  GUMBEL 
EV-I  DISTRIBUTION, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05652 


FLOOD-FREQUENCY  ANALYSIS  WITH  HIS- 
TORICAL DATA  IN  CHINA, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05653 


DEVELOPMENT  OF  A  VERSATILE  FLOOD 
FREQUENCY  METHODOLOGY  AND  ITS  AP- 
PLICATION TO  FLOOD  SERIES  FROM  DIF- 
FERENT COUNTRIES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05654 


HYDROCLIMATICALLY-DEFINED  MIXED 
DISTRIBUTIONS  IN  PARTIAL  DURATION 
FLOOD  SERIES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ography and  Anthropology. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05655 


MIXED    FLOOD    DISTRIBUTIONS    IN    WIS- 
CONSIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05656 


FLOOD     DATA,     UNDERLYING     DISTRIBU- 
TION, ANALYSIS,  AND  REFINEMENT, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05657 


VERY  LOW  PROBABILITY  PRECIPITATION- 
FREQUENCY  ESTIMATES.  A  PERSPECTIVE, 

National    Weather    Service,    Silver    Spring,    MD. 

Office  of  Hydrology. 

Fot  primary  bibliographic  entry  sec  Field  2B. 

WSO-05658 


SORT-EXPONENTIAL  TYPE   DISTRIBUTION 
Ol    MAXIMI  \1, 


Kinki  Univ.,  Higashiosaka  (Japan).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-05659 


PROBABILISTIC       CHARACTERISTICS       OF 
POINT  AND  AREAL  RAINFALL, 

Nagoya  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-05660 


COMPARISON  OF  THREE  METHODS  OF  ES- 
TIMATING RAINFALL  FREQUENCY  PARAM- 
ETERS ACCORDING  TO  THE  DURATION  OF 
ACCUMULATION, 

University  of  Southern  Mississippi,  Long  Beach. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-05661 


FREQUENCY  ANALYSIS  OF  AUSTRALIAN 
RAINFALL  DATA  AS  USED  FOR  FLOOD 
ANALYSIS  AND  DESIGN, 

Bureau   of  Meteorology,    Melbourne   (Australia). 

Hydrology  Branch. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-05662 


ANALYSIS  OF  FLOOD  OCCURRENCE 
THROUGH  CHARACTERIZATION  OF  PRE- 
CIPITATION PATTERNS, 

Kyushu  Univ.,   Fukuoka  (Japan).   Dept.   of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05665 


SAMPLING  THEORY  OF  THE  BINARY 
RANDOM  FIELD  DECIDES  THE  RELATION 
ABOUT  POINT  AND  PLANE  OF  THE  EXTRA 
RAINSTORMS, 

Yanbian  Water  Conservancy  and  Water  Electricity 

Survey  Designing  Inst.  (China). 

For  primary  bibliographic  entry  see  Field  2B. 

W89-05666 


SOME  NEW  PERSPECTIVES  ON  MAXIMUM 
ENTROPY  TECHNIQUES  IN  WATER  RE- 
SOURCES RESEARCH, 

Naval  Research  Lab.,  Washington,  DC. 
A.  K.  Rajagopal,  S.  Teitler,  and  V.  P.  Singh. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  347- 
365,  28  ref. 

Descriptors:  *Entropy,  'Statistics,  'Statistical 
analysis,  'Probabilistic  process,  Random  variables, 
Density  function,  Kullback-Leibler,  Parametric 
hydrology. 

For  continuous  random  variables,  the  principle  of 
maximum  entropy  (POME)  (and  minimum  Kull- 
back-Leibler, KL,  information)  probability  density 
function  (pdf)  belongs  to  the  exponential  family. 
They  are  a  subset  of  pdf  s  with  sufficient  statistics. 
The  latter  just  correspond  to  the  constraints  that 
enter  into  POME.  Specifying  the  constraints  is 
tantamount  to  specifying  the  probability  model  to 
be  used  in  the  analysis  of  data.  If  there  is  a  suffi- 
cient statistic  then  the  maximum  likelihood  esti- 
mate is  a  function  of  that  statistic,  but  the  maxi- 
mum likelihood  estimate  is  not  necessarily  a  suffi- 
cient statistic.  Essentially  all  the  models  employed 
in  practice  can  be  viewed  as  resulting  from  POME. 
In  this  sense,  POME  provides  a  unifying  view  for 
the  statistical  analysis.  The  ideas  of  transformation 
of  the  random  variables  along  with  POME  lends 
some  new  insight.  This  introduces  a  novel  flexibil- 
ity in  the  description  of  changes  under  transforma- 
tions and  in  dealing  with  data  sets  characterized  by 
parameters  that  vary  from  set  to  set.  Mean  loga- 
rithmic decrement  associated  with  a  probability 
distribution  is  related  to  the  concept  of  differential 
entropy.  (See  also  W89-05642)  (Davis-PTT) 
W89-05667 


ENTROPY  AND  PROBABILITY  DISTRIBU- 
TIONS, 

Lanzhou  Univ.  (China) 
Y  Li,  V.  P.  Singh,  and  S.  Cong. 
IN:  Hydrologic  Frequency  Modeling.  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA  1987.  p  367- 
382,  5  tab,  14  ref. 

Descriptors:  'Entropy,  'Statistics,  'Monte  Carlo 
method,  'Pearson  distribution,  'Statistical  analysis, 
'Parametric  hydrology,  'Flood  frequency,  'Prob- 
ability distribution,  Entropy,  Mathematical  studies. 

Entropy  was  employed  to  investigate  probability 
distribution  functions  and  estimation  of  their  pa- 
rameters for  hydrologic  analysis.  Two  curve  fitting 
methods,  one  of  which  is  based  on  entropy,  were 
compared  using  Monte  Carlo  simulation.  The  prin- 
ciple of  maximum  entropy  provides  a  unified 
framework  for  derivation  of  a  number  of  probabili- 
ty distributions  used  in  hydrology.  Using  Monte 
Carlo  simulation  for  log-Pearson  type  3  distribu- 
tion, it  was  shown  that  the  entropy  method  is 
better  or  at  least  comparable  to  the  ordinary  curve 
fitting  method.  The  entropy  method  can  be  used  to 
choose  among  probability  distributions.  (See  also 
W89-05642)  (Davis-PTT) 
W89-05668 


EVALUATION  OF  SEVEN  METHODS  FOR  ES- 
TIMATING PARAMETERS  OF  EVI  DISTRIBU- 
TION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

K.  Arora,  and  V.  P.  Singh. 

IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston.  MA.  1987.  p  383- 
394,  4  tab,  10  ref. 

Descriptors:  'Probability  distribution,  'Statistics, 
'Correlation  analysis,  'Statistical  analysis,  'Flood 
frequency,  Parametric  hydrology,  Mathematical 
studies,  Monte  Carlo  method.  Entropy.  Estimating 
equations. 

Extreme  value  type  1  distribution  parameters  and 
quantiles  were  estimated  by  methods  of  moments, 
maximum  likelihood  estimation,  probability 
weighted  moments,  entropy,  mixed  moments,  least 
squares  and  incomplete  means  for  Monte  Carlo 
samples  generated  from  two  sampling  cases:  purely 
random  process  and  serially  correlated  process. 
The  performance  of  these  estimators  was  statisti- 
cally evaluated.  The  methods  of  maximum  likeli- 
hood estimation  and  entropy  provided  most  effi- 
cient quantile  estimates.  The  methods  of  moments 
and  probability  weighted  moments  were  compara- 
ble in  efficiency  of  estimating  the  quantiles  for 
small  samples.  The  methods  of  mixed  moments  and 
incomplete  means  resulted  in  poor  estimation  of 
parameters  and  the  quantiles.  The  method  of  least 
squares  provided  minimum  bias  and  maximum  effi- 
ciency estimate  of  the  parameter  a  for  very  small 
samples  and  also  provided  competitive  estimates  of 
the  parameter  b.  For  small  samples,  the  method  of 
probability  weighted  moments  and  the  method  of 
moments  performed  comparably  in  efficiency  of 
estimating  the  quantiles.  However, the  efficiency  of 
probability  weighted  moments  somewhat  im- 
proved relative  to  the  method  of  maximum  likeli- 
hood estimation  with  increasing  sample  size.  The 
incorporation  of  serial  correlation  in  samples  re- 
sulted in  deterioration  of  the  performance  of  all 
estimators.  However,  all  the  methods  performed 
much  more  similarly  in  this  case.  (See  also  W89- 
05642)  (Davis-PTT) 
W89-05669 


FITTING  LOG  PEARSON  TYPE  3  DISTRIBU- 
TION BY  MAXIMUM  LIKELIHOOD, 

Saint    Johns   River   Water   Management    District, 

Palatka,  FL. 

D.  V.  Rao. 

IN:  Hydrologic  Frequency  Modeling:  Proceedings 
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of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  395- 
406,  4  tab,  8  ref. 

Descriptors:  'Probability  distribution,  *Pearson 
distribution,  'Statistical  analysis,  *Flood  forecast- 
ing, *Log  Pearson  fit,  Monte  Carlo  method.  Out- 
liers, Inliers,  Maximum  likelihood  estimates. 

Problems  encountered  in  finding  a  maximum  likeli- 
hood solution  for  log  Pearson  type  3  distribution 
were  investigated.  For  a  given  sample  at  least  two 
solutions  were  obtained,  one  with  an  upper  bound 
and  the  other  with  a  lower  bound.  In  most  cases 
the  best  solution  was  obvious  from  a  comparison  of 
sample  statistics  with  the  maximum  likelihood  esti- 
mates of  statistical  parameters,  mean  and  variance. 
When  these  estimates  differed  greatly  from  the 
sample  statistics,  the  sample  contained  either  out- 
liers or  the  solution  was  not  satisfactory  from  a 
practical  standpoint.  Monte  Carlo  tests  show  that, 
in  general,  the  maximum  likelihood  method  may 
not  give  satisfactory  Log  Pearson  fit  for  small 
samples.  (See  also  W89-05642)  (Author's  abstract) 
W89-05670 


ESTIMATING  THE  PARAMETERS  OF  THE 
GENERALIZED  GAMMA  DISTRIBUTION  BY 
MIXED  MOMENTS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
H.  N.  Phien,  T.  V.  N.  Van,  and  J.-H.  Kuo. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  407- 
418,  2  tab,  14  ref. 

Descriptors:  *Gamma  distribution,  *Flood  fre- 
quency, 'Frequency  analysis,  'Statistical  analysis, 
'Flood  forecasting,  Maximum  likelihood  estimates, 
Mathematical  studies,  Probability  distribution. 

Having  three  parameters  but  many  possible  forms, 
the  generalized  gamma  (GG)  distribution  can  be  a 
good  candidate  for  flood  frequency  analysis.  Four 
methods  of  parameter  estimation  were  introduced, 
and  the  sampling  variances  and  covariances  of  the 
parameter  estimators  were  analytically  derived 
along  with  the  variance  of  the  T-year  flood  event. 
For  45  sets  of  annual  flood  data  taken  from  differ- 
ent sources,  the  GG  distribution  provided  good  fits 
when  these  methods  were  employed.  It  was  also 
found  that  although  the  sampling  variances  of  the 
estimators  were  high,  the  percent  standard  error  of 
the  T-year  flood  was  relatively  small.  Use  of  the 
GG  distribution  and  these  methods  provide  good 
design  flood  magnitudes  at  appropriately  deter- 
mined return  periods.  Even  at  a  level  as  low  as 
10%,  fitting  these  sets  of  annual  flood  data  was 
accepted  for  at  least  two  among  the  four  methods 
of  mixed  moments.  (See  also  W89-05642)  (Davis- 
PTT) 
W89-05671 


ENTROPY  PRINCIPLE  IN  THE  ESTIMATION 
OF  GUMBEL  PARAMETERS, 

Delhi  Coll.  of  Engineering  (India).  Dept.  of  Civil 
Engineering. 

A.  Kumar,  B.  P.  Parida,  and  R.  Devi. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  n  419- 
431,  4  tab,  16  ref. 

Descriptors:  'Entropy,  'Frequency  analysis,  'Sta- 
tistical analysis,  'Flood  frequency,  Maximum  like- 
lihood estimates,  Mathematical  studies,  Probability 
distribution. 

The  performance  of  the  principle  of  maximum 
entropy  (POME)  in  the  estimation  of  Gumbel  pa- 
rameters was  compared  with  four  existing  proce- 
dures: the  method  of  moments,  the  principle  of 
maximum  likelihood,  the  method  of  least  squares, 
and  the  probability  weighted  moments  (PWM). 
Simulation   studies   compare   the   parameters   and 


flood  quantile  bias.  POME  compared  favorably 
with  the  PWM  and  performed  better  than  the 
other  methods.  For  small  sample  size,  the  perform- 
ance of  POME  is  significantly  better  than  the 
method  of  moments  and  the  method  of  least 
squares  and  comparable  to  the  method  of  PWM. 
The  potential  of  POME  increases  as  it  can  be  used 
in  estimating  the  quantiles  of  Pearson  or  log  Pear- 
son distributions  which  are  not  amenable  to  the 
PWM.  (See  also  W89-05642)  (Davis-PTT) 
W89-05672 


ASSESSMENT  OF  USE  OF  AT-SITE  AND  RE- 
GIONAL FLOOD  DATA  FOR  FLOOD  FRE- 
QUENCY ESTIMATION, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 
C.  S.  Hebson,  and  C.  Cunnane. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  433- 
448,  2  fig,  6  tab,  19  ref. 

Descriptors:  'Frequency  analysis,  'Regional  anal- 
ysis, 'Statistical  analysis,  'Flood  frequency,  Maxi- 
mum likelihood  estimates,  Mathematical  studies, 
Probability  distribution,  England. 

The  standard  error  of  flood  quantiles  estimated  by 
three  different  methods  were  obtained  by  simula- 
tion. The  methods  were  based  on  at-site  data,  at- 
site  and  regional  data  combined,  and  regional  data 
alone.  Since  the  third  method  involves  a  regional 
regression  relation  an  element  of  physical  realism 
was  preserved  by  basing  the  generating  distribu- 
tions on  those  estimated  from  real  data  of  rivers  in 
Southeast  England  by  using  the  corresponding 
catchment  characteristic  values  in  regional  regres- 
sion relations.  Mean  floods  were  estimated  from 
simulated  at-site  data  of  varying  record  lengths  (1, 
3,  6,  and  10  yr)  and  from  a  regression  model 
relating  the  mean  to  catchment  characteristics. 
Three  different  stations  (high,  medium,  and  low 
Cv)  and  three  different  regions  (uniform  Cs  and 
Cv,  uniform  Cs,  and  variable  Cs  and  Cv)  were 
considered.  For  the  regional  probability  weighted 
moments  technique  even  one  year  of  data  is  to  be 
preferred  over  a  mean  estimated  from  regional 
catchment  characteristics.  The  at-site/regional 
method  is  considerably  better  than  either  at-site 
data  alone  or  regional  data  alone,  especially  at  high 
return  periods.  In  general,  the  mean  annual  flood 
obtained  by  regional  regression  is  less  precise  than 
data  obtained  from  one  year  of  record.  (See  also 
W89-05642)  (Davis-PTT) 
W89-05673 


EMPIRICAL  STUDY  OF  PROBABILITY  DIS- 
TRIBUTIONS OF  ANNUAL  MAXIMUM 
FLOODS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

A.  R.  Rao,  and  P.  S.  Arora. 

IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  449- 
466,  3  fig,  8  tab,  17  ref. 

Descriptors:  'Wakeby  distribution,  'Pearson  distri- 
bution, 'Frequency  analysis,  'Statistical  analysis, 
'Flood  frequency,  'Probability  distribution,  'Log 
pearson  fit,  Maximum  likelihood  estimates,  Mathe- 
matical studies. 

The  Wakeby  distribution  has  been  proposed  for 
flood  frequency  analysis  because  of  its  attractive 
properties.  Annual  maximum  data  from  25  water- 
sheds have  been  analyzed  by  using  the  log  pearson 
type  III,  mixture  of  extreme  values  and  Wakeby 
distributions.  The  data  are  from  watersheds  in  the 
United  States  and  Europe  and  cover  a  variety  of 
climatic  conditions.  The  parameters  of  the  distribu- 
tions were  estimated  by  the  maximum  likelihood 
method  or  the  method  of  moments  and  the  fitted 
distributions  are  compared  to  the  histograms  of  the 
observed  data  by  using  the  goodness  of  fit  tests.  In 
several  instances,  the  log  pearson  type  III  distribu- 


tion estimates  failed  to  converge.  The  log  pearson 
type  III  distribution  underpredicts  estimated  flood 
values  for  both  the  low  and  high  return  periods. 
The  mixed  double  exponential  distribution  over- 
predicts  the  estimated  values  for  low  return  peri- 
ods, compared  to  the  log  pearson  III  and  Wakeby 
distributions.  The  performance  of  the  Wakeby  dis- 
tribution was,  in  general,  as  good  as  that  of  the  log 
pearson  type  III  distribution  and  in  some  cases 
superior.  The  Wakeby  distribution  neither  consist- 
ently underpredicts  nor  overpredicts  estimated 
values  for  either  low  or  high  periods  of  floods, 
compared  to  the  log  pearson  type  III  and  mixed 
double  exponential  distributions.  The  Wakeby  dis- 
tribution based  on  the  Psi  test  results  is  superior  for 
flood  frequency  analysis  compared  to  the  log  pear- 
son III  and  Mixed  double  exponential  distributions. 
The  Wakeby  distribution  should  be  strongly  con- 
sidered for  flood  frequency  analysis,  especially 
since  it  is  so  easy  to  use.  (See  also  W89-05642) 
(Davis-PTT) 
W89-05674 


COMPARISON  OF  SOME  FLOOD  FREQUEN- 
CY DISTRIBUTIONS  USING  EMPIRICAL 
DATA, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 
D.  Jain,  and  V.  P.  Singh. 

IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  467- 
485,  8  tab,  14  ref. 

Descriptors:  'Frequency  analysis,  'Statistical  anal- 
ysis, 'Flood  frequency,  'Probability  distribution, 
'Log  pearson  fit,  'Pearson  distribution,  Maximum 
likelihood  estimates,  Mathematical  studies. 

The  Gumbel,  3-parameter  log  normal,  Pearson 
type  3,  log-Pearson  type  3,  and  Boughton  distribu- 
tions as  well  as  power  transformation  were  evalu- 
ated and  compared  using  55  flood  data  sets  from 
various  sizes  of  drainage  basins  representing  vari- 
ous parts  of  the  United  States.  No  distribution  was 
found  to  fit  all  flood  data  sets  accurately.  Based  on 
empirical  criteria,  the  log-Pearson  type  3  distribu- 
tion emerged  as  the  best  distribution.  (See  also 
W89-05642)  (Author's  abstract) 
W89-05675 


USE  OF  HISTORICAL  DATA  IN  FLOOD-FRE- 
QUENCY ANALYSIS, 

Centro  de  Pesquisas  de  Energia  Eletrica,  Rio  de 
Janeiro  (Brazil). 
J.  M.  Damazio,  and  J.  Kelman. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  487- 
497,  2  fig,  5  tab,  7  ref. 

Descriptors:  'Frequency  analysis,  'Statistical  anal- 
ysis, 'Flood  frequency,  Maximum  likelihood  esti- 
mates, Mathematical  studies,  Probability  distribu- 
tion, Flood  forecasting,  Monte  Carlo  methods. 

An  assessment  of  several  flood  frequency  proce- 
dures for  the  estimation  of  10,000  yr  of  flood  data 
is  presented.  Historical  information  such  as  the 
known  maximum  flow  in  a  period  of  100  yr  was 
used  in  the  analysis.  Monte  Carlo  experiments  are 
used  to  identify  the  accurate  procedures.  The  two 
parameter  distributions  yielded  better  results  than 
the  three  parameter  distributions.  Adjusting  only 
two  parameters  avoids  the  influence  of  the  highly 
unstable  sample  skewness.  The  expected  errors  of 
estimates  can  grow  with  the  quantity  of  available 
information  when  distributions  are  used  that  are 
different  from  the  population.  The  identification  of 
the  population  is  usually  precarious.  The  alterna- 
tive is  to  choose  a  distribution  that  is  able  to 
estimate  without  strong  loss  of  efficiency,  disre- 
garding the  population.  The  use  of  the  exponential 
distribution  is  favored.  (See  also  W89-05642) 
(Davis-PTT) 
W89-05676 
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1983  IGUACU  RIVER  FLOOD:  EFFECT  OF  A 
RARE  FLOOD  ON  FREQUENCY  ANALYSES, 

Universidade  Federal  do  Parana,  Curitiba  (Brazil). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05677 


ANALYSIS    OF    FLOOD    FREQUENCIES    IN 
THE  CAUVERY  VALLEY, 

National  Inst,  of  Engineering,  Mysore  (India). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05678 


MULTIVARIATE  STOCHASTIC  FLOOD 
ANALYSIS  USING  ENTROPY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

P.  F.  Krstanovic,  and  V.  P.  Singh. 
IN:  Hydrologic  Frequency  Modeling:  Proceedings 
of  the  International  Symposium  on  Flood  Frequen- 
cy and  Risk  Analyses,  14-17  May  1986,  Louisiana 
State  University,  Baton  Rouge,  U.S.A.  D.  Reidel 
Publishing  Company,  Boston,  MA.  1987.  p  515- 
539,  8  fig,  2  tab,  26  ref. 

Descriptors:  *Stochastic  hydrology,  *Statistical 
analysis,  *Flood  forecasting,  Mathematical  studies, 
Entropy,  Flood  frequency,  Design  floods,  Flood 
data,  Flood  hydrographs. 

The  principle  of  maximum  entropy  was  used  to 
derive  a  multivariate  stochastic  model  for  flood 
analysis.  By  specifying  appropriate  constraints  in 
terms  of  covariances,  variances  and  cross-covar- 
iances,  multivariate  Gaussian  and  exponential  dis- 
tributions were  derived.  As  a  special  case,  the 
bivariate  process  of  flood  peaks  and  volumes  was 
investigated  for  three  cases:  the  peaks  and  volumes 
are  independent  and  occur  the  same  number  of 
times;  the  number  of  peaks  is  more  than  that  of 
volumes  in  the  same  time  interval;  and  peaks  and 
volumes  exhibit  dependence.  Special  emphasis  was 
given  to  the  structure  of  the  matrix  of  Lagrange 
multipliers  in  the  model.  Marginal  distributions  of 
flood  characteristics  were  obtained,  first  with  no 
restrictions  imposed,  and  then  with  assumptions  of 
independent  occurrences  and  a  high  threshold 
value.  The  conditional  distribution  of  flood  volume 
given  the  peak  was  discussed.  This  multivariate 
stochastic  model  was  related  to  maximum  entropy 
spectral  analysis.  This  relationship  was  shown  by 
deriving  power  spectrum  from  marginal  distribu- 
tions of  flood  characteristics  and  cross-spectrum 
from  the  bivariate  distribution  of  peaks  and  vol- 
umes. This  connection  has  two  useful  practical 
applications:  use  of  the  derived  distributions  in 
statistical  inference  and  use  of  the  spectral  analysis 
for  prediction  and  reconstruction  of  historical 
records.  (See  also  W89-05642)  (Author's  abstract) 
W89-05679 


MULTIVARIATE         PARTIAL        DURATION 
SERIES  IN  FLOOD  RISK  ANALYSIS, 

Director-General   for  Natural   Resources,   Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05680 


ANOTHER  LOOK  AT  THE  JOINT  PROBABIL- 
ITY OF  RAINFALL  AND  RUNOFF, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-05681 


BIVARIATE  FLOOD  MODEL  AND  ITS  APPLI- 
CATION, 

lechnischc  Univ.,  Graz  (Austria).  Inst,  for  Hydro- 
mechanics, Hydraulics  and  Hydrology, 
lor  primary  bibliographic  entry  see  Field  2E. 
W89-05682 


ANALYSIS  AND  SIMULATION  OF  THREE- 
COMPONENT  FLOODS  IN  THE  OHIO  RIVF;R 
BASIN, 

Ohio   IJmv  ,   Athens    Dept    of  Civil   Engineering 
I  ■•<  primary  bibliographic  entry  see  Field  2E. 
WX9-I) 


probabilistic  model  for  flooding 
downstream  of  the  junction  of  two 
rivf:rs, 

Universidad     Nacional     Autonoma     de     Mexico, 

Mexico  City.  Facultad  de  Ingenieria. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05684 


CONCURRENT  FLOODING  PROBABILITIES, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05685 

BIVARIATE    ANALYSIS    OF    CONCURRENT 
FLOODING, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05686 


NORTH    LYNN    DRAINAGE    SCHEME:    HY- 
DRAULIC MODEL  STUDIES, 

British     Hydromechanics    Research    Association, 

Cranfield  (England). 

For  primary  bibliographic  entry  see  Field  8B. 

W89-05749 


MODELING  GROUNDWATER  FLOW  AND 
POLLUTION:  WITH  COMPUTER  PROGRAMS 
FOR  SAMPLE  CASES, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05754 


COMPUTATIONAL   METHODS   IN   SUBSUR- 
FACE FLOW, 

GeoTrans,  Inc.,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05755 


RECHARGE  STUDIES  IN  THE  WESTERN 
MURRAY  BASIN:  1.  RESULTS  OF  A  DRILL- 
ING PROGRAM  AT  BORRIKA, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-05757 


WATER  EROSION  IN  THE  DRYLAND  CROP- 
PING REGIONS  OF  AUSTRALIA:  5.  LAND 
AND  LAND  USE  DATA  FOR  A  RELATIVE  AS- 
SESSMENT OF  POTENTIAL  SOIL  MOVE- 
MENT IN  WESTERN  AUSTRALIA, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-05758 


ANNUAL  REPORT,  ANALYSIS  OF  ACID  PRE- 
CIPITATION SAMPLES  COLLECTED  BY 
STATE  AGENCIES, 

Global   Geochemistry  Corp.,   Canoga  Park,   CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05759 


MONTHLY  STREAMFLOW  AND  GROUND- 
WATER CONDITIONS  IN  THE  UNITED 
STATES  AND  SOUTHERN  CANADA,  WATER 
YEARS  1945-85, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

S.L.  Holmes. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Supply  Paper  2314,  1987.  250p,  496  fig,  3 
ref. 

Descriptors:  *Streamflow,  'Groundwater,  *Water 
supply,  'Hydrologic  data,  'Water  resources  data, 
•Data  collections,  Surface  water,  Drought, 
Floods,  Water  Resources  Review,  National  Water 
Conditions. 


The  Water  Resources  Division  of  the  U.S.  Geolog- 
ical Survey  has  been  measuring  streamflow  since 
1888  and  collecting  groundwater  data  since  1894. 
The  monthly  publication,  Water  Resources 
Review  (now  National  Water  Conditions),  was 
established  in  water  years  1945  for  the  purposes  of 
quickly  providing  information  to  the  public  on  the 
status  of  surface-  and  ground-water  resources  of 
the  Nation.  Each  monthly  issue  contains  a  map 
depicting  the  status  of  water  conditions  relative  to 
normal  for  that  month.  This  report  presents  these 
maps,  along  with  a  synopsis  of  surface-  and 
ground-water  conditions,  for  the  last  41  years 
(1945-85).  A  water  year  begins  October  1  and  ends 
September  30  of  the  following  year.  (USGS) 
W89-05771 


OPERATIONAL,  SPATIAL,  AND  ENVIRON- 
MENTAL WATER  PLANNING  AND  ANALY- 
SIS-PHASE II, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Re- 
source Development. 
For   primary   bibliographic   entry   see   Field   5G. 

W89-05772 


ASSESSMENT  OF  RURAL  GROUNDWATER 
CONTAMINATION  BY  AGRICULTURAL 
CHEMICALS  IN  SENSITIVE  AREAS  OF 
MICHIGAN, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 
Research. 

J.  L.  Ervin,  and  K.  M.  Kittleson. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-102206/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  G1429-03,  April  1988. 
35  p,  13  fig,  7  tab,  20  ref,  append.  Contract  14-08- 
0001-G1429.  Project  USGS  G1429-03. 

Descriptors:  'Groundwater  pollution,  'Agricultur- 
al chemicals,  'Nitrates,  'Atrazine,  'Michigan, 
Groundwater,  Aquifer  vulnerability,  Water  wells, 
Water  supply,  Drinking  water,  Groundwater  qual- 
ity, Water  pollution  sources,  Pollutant  identifica- 
tion, Water  analysis,  Rural  areas,  Herbicides. 

The  vulnerability  of  drinking  water  supplies  to 
agricultural  contamination  in  three  Michigan  coun- 
ties is  discussed.  The  results  of  nitrate  and  atrazine 
analysis  of  drinking  water  from  38  wells  in  those  3 
countries  is  described.  Widespread  nitrate  contami- 
nation was  demonastrated  in  agricultural  areas 
with  vulnerable  aquifers.  In  addition,  atrazine,  a 
widely  used  herbicide  was  found  in  1 1  of  the  38 
well  samples,  with  concentrations  and  patterns  not 
conforming  to  findings  in  other  mid-western  states. 
The  need  for  a  comprehensive  inventory  of  the 
groundwater  quality  in  rural  areas  of  Michigan  is 
emphasized  in  this  report,  which  describes  results 
from  the  first  year  of  a  2  year  study.  (USGS) 
W89-05784 
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CASE  STUDIES  OF  DEEP  WELL  HAZARDOUS 
WASTE  DISPOSAL  -  GULF  COAST,  GREAT 
LAKES  AND  CALIFORNIA, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04584 


LOW  SLUMP  COMPACTION  GROUTING  FOR 
CORRECTION  OF  CENTRAL  FLORIDA  SINK- 
HOLES, 

GKN  Hayward  Baker,  Inc.,  Tampa,  FL. 
For  primary  bibliographic  entry  see  Field  4B. 
W 89-04604 


ROCK  RIPRAP  DESIGN  FOR  PROTECTION 
OF  STREAM  CHANNELS  NEAR  HIGHWAY 
STRUCTURES  VOLUME  1 -HYDRAULIC 
CHARACTERISTICS  OF  OPEN  CHANNELS, 

Geological  Survey,  Sacramento.  CA.  Water  Re- 
sources Div. 
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J.  C.  Blodgett. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4127, 
1986.  60p.  14  fig.  18  tab. 

Descriptors:  'Hydraulic  properties,  *Open  chan- 
nels, *Bank  protection,  *Riprap,  'Highways, 
Streamflow,  Hydraulic  design,  Hydraulic  geome- 
try, Channel  morphology. 

Volume  I  discusses  the  hydraulic  and  channel 
properties  of  streams,  based  on  data  from  several 
hundred  sites.  Streamflow  and  geomorphic  data 
have  been  collected  and  developed  to  indicate  the 
range  in  hydraulic  factors  typical  of  open  channels, 
to  assist  design,  maintenance,  and  construction  en- 
gineers in  preparing  rock  riprap  bank  protection. 
Typical  channels  were  found  to  have  maximum-to- 
mean  depth  ratio  of  1.55  and  a  ratio  of  hydraulic 
radius  to  mean  depth  of  0.98,  which  is  independent 
of  width.  Most  stable  channel  characteristics  for  a 
given  discharge  are  slope,  maximum  depth,  and 
hydraulic  radius.  (See  also  W89-04911)  (Authors 
abstract) 
W89-04910 


ROCK  RIPRAP  DESIGN  FOR  PROTECTION 
OF  STREAM  CHANNELS  NEAR  HIGHWAY 
STRUCTURES  VOLUME  2-EVALUATION  OF 
RIPRAP  DESIGN  PROCEDURES, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  C.  Blodgett,  and  C.  E.  McConaughy. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations  Report   86-4128, 
1986.  95p,  38  fig,  12  tab,  51  ref. 

Descriptors:  'Bank  protection,  'Riprap,  'Design 
criteria,  'Channels,  'Highways,  Engineering 
design,  Mechanical  failure,  Slopes,  Bank  erosion, 
Flow  velocity,  Channel  morphology. 

In  volume  2,  seven  procedures  now  being  used  for 
design  of  rock  riprap  installations  were  evaluated 
using  data  from  26  field  sites.  Four  basic  types  of 
riprap  failures  were  identified:  Particle  erosion, 
translational  slide,  modified  slump,  and  slump.  Fac- 
tors associated  with  riprap  failure  include  stone 
size,  bank  side  slope,  size  gradation,  thickness,  in- 
sufficient toe  or  endwall,  failure  of  the  bank  mate- 
rial, overtopping  during  floods,  and  geomorphic 
changes  in  the  channel.  A  review  of  field  data  and 
the  design  procedures  suggests  that  estimates  of 
hydraulic  forces  acting  on  the  boundary  based  on 
flow  velocity  rather  than  shear  stress  are  more 
reliable.  Several  adjustments  for  local  conditions, 
such  as  channel  curvature,  superelevation,  or 
boundary  roughness,  may  be  unwarranted  in  view 
of  the  difficulty  in  estimating  critical  hydraulic 
forces  for  which  the  riprap  is  to  be  designed. 
Success  of  the  riprap  is  related  not  only  to  the 
appropriate  procedure  for  selecting  stone  size,  but 
also  to  the  reliability  of  estimated  hydraulic  and 
channel  factors  applicable  to  the  site.  (See  also 
W89-04910)  (Author's  abstract) 
W89-04911 


EFFECT  OF  NIAGARA  POWER  PROJECT  ON 
GROUND  WATER  FLOW  IN  THE  UPPER 
PART  OF  THE  LOCKPORT  DOLOMITE,  NI- 
AGARA FALLS  AREA,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04913 


STATISTICAL  ANALYSIS  RELATING  WELL 
YIELD  TO  CONSTRUCTION  PRACTICES  AND 
SITING  OF  WELLS  IN  THE  PIEDMONT  AND 
BLUE  RIDGE  PROVINCES  OF  NORTH  CARO- 
LINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-04914 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  12,  BELLEVUE,  IOWA, 

Geological    Survey,    Iowa   City,   IA.    Water   Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4135 
1986.  43p,  15  fig,  6  tab,  15  ref. 

Descriptors:  'Locks,  'Dams,  'Gates,  'Flow  dis- 
charge, 'Mississippi  River,  'Stream  gaging,  'Iowa, 
'Discharge  measurement,  Orifice  flow,  Forebays, 
Tailwater. 

The  water  level  of  the  navigation  pools  on  the 
Mississippi  River  are  maintained  by  the  operation 
of  tainter  and  roller  gates  at  the  locks  and  dams. 
Discharge  ratings  for  the  gates  on  Lock  and  Dam 
12,  at  Bellevue,  Iowa,  were  developed  from  cur- 
rent-meter discharge  measurements  made  in  the 
forebays  of  the  gate  structures.  Methodology  is 
given  to  accurately  compute  the  gate  openings  of 
the  tainter  gates.  Discharge  coefficients,  in  equa- 
tions that  express  discharge  as  a  function  of  tail- 
water  head,  forebay  head,  and  height  of  gate  open- 
ing, were  determined  for  conditions  of  submerged- 
orifice  and  fee-weir  flow.  A  comparison  of  the 
rating  discharges  to  the  hydraulic-model  rating 
discharges  is  given  for  submerged  orifice  flow  for 
the  tainter  and  roller  gates.  (Author's  abstract) 
W 89-049 17 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  16,  MUSCATINE,  IOWA, 

Geological   Survey,   Iowa   City,    IA.    Water   Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4136, 
1986.  36p,  11  fig,  6  tab,  14  ref. 

Descriptors:  'Locks,  'Dams,  'Gates,  'Flow  dis- 
charge, 'Mississippi  River,  'Stream  gaging,  'Dis- 
charge measurement,  'Iowa,  Orifice  flow,  Fore- 
bays,  Tailwater. 

The  water  level  of  the  navigation  pools  on  the 
Mississippi  River  are  maintained  by  the  operation 
of  tainter  and  roller  gates  at  the  lock  and  dams. 
Discharge  ratings  for  the  gates  on  Lock  and  Dam 
16,  at  Muscatine,  Iowa,  were  developed  from  cur- 
rent-meter discharge  measurements  made  in  the 
forebays  of  the  gate  structures.  Methodology  is 
given  to  accurately  compute  the  gate  openings  of 
the  tainter  gates.  Discharge  coefficients,  in  equa- 
tions that  express  discharge  as  a  function  of  tail- 
water  depth,  headwater  depth,  and  vertical  height 
of  gate  opening,  were  determined  for  conditions  of 
submerged-orifice  flow.  A  comparison  of  the 
rating  discharges  to  the  hydraulic-model  rating 
discharges  is  given  for  submerged-orifice  flow  for 
the  tainter  and  roller  gates.  (Author's  abstract) 
W89-04918 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  22,  SAVERTON,  MISSOURI, 

Geological    Survey,    Iowa   City,    IA.    Water   Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4137, 
1986.  37p,  11  fig,  6  tab,  17  ref. 

Descriptors:  'Stream  gaging,  'Locks,  'Dams, 
'Gates,  'Flow  discharge,  'Mississippi  River,  'Mis- 
souri, 'Discharge  measurement,  Orifice  flow,  For- 
ebays, Tailwater. 

The  water  level  of  the  navigation  pools  on  the 
Mississippi  River  are  maintained  by  the  operation 
of  tainted  and  roller  gates  at  the  locks  and  dams. 
Discharge  ratings  for  the  gates  on  Lock  and  Dam 
22,  at  Saverton,  Missouri,  were  developed  from 
current-meter  discharge  measurements  made  in  the 
forebays  of  the  gate  structures.   Methodology  is 
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given  to  accurately  compute  the  gate  openings  of 
the  tainter  gates.  Discharge  coefficients,  in  equa- 
tions that  express  discharge  as  a  function  of  tail- 
water  head,  forebay  head,  and  height  of  gate  open- 
ing, were  determined  for  conditions  of  submerged- 
orifice  and  free-weir  flow.  Rating  discharges  are 
given  for  comparison  to  those  used  in  the  oper- 
ation schedule,  Plan  A,  which  is  in  use  for  the 
operation  of  Lock  and  Dam  22.  (Author's  abstract) 
W89-04919 


DEPOSITION     OF     SOLIDS     IN     DRILLING 
FLUIDS  ON  BOREHOLE  WALLS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B 

W89-05058 


USE  OF  CHANGE  CONSTRAINTS  IN  RESER- 
VOIR DESIGN  AND  OPERATION  MODEL- 
ING, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  4A 
W89-05067 


ANALYSES  OF  DAM  FAILURES  IN  1985  CHIL- 
EAN EARTHQUAKE, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 
Engineering. 

P.  A.  De  Alba,  H.  B.  Seed,  E.  Retamal,  and  R.  B. 
Seed. 

Journal  of  Geotechnical  Engineering  (ASCE) 
JGENDZ,  Vol.  114,  No.  12,  p  1414-1434,  Decem- 
ber 1988.  13  fig,  1  tab,  7  ref.  NSF  Grant  ECE- 
8411912. 

Descriptors:  'Dam  failure,  'Dams,  'Earthquakes, 
'Chile,  'Embankments,  'Deformation,  Foundation 
failure,  Earthworks,  Rheology,  Soil  strength, 
Stress,  Strength,  Soil  types,  Reservoirs,  Silt,  Sedi- 
ments. 

During  the  Central  Chile  earthquake  of  1985,  two 
small  dams  suffered  substantial  embankment  defor- 
mations indicating  liquefaction  and  major  strength 
loss  in  the  embankment  of  foundation  soils.  How- 
ever, the  configuration  of  the  embankments  after 
failure  suggested  that  the  soil  had  retained  a  small 
but  significant  residual  strength  after  initial  lique- 
faction. Because  of  the  scarcity  of  field  values  of 
residual  strength  after  initial  liquefaction,  a  study 
of  these  dams  was  undertaken.  Standard  penetra- 
tion test  (SPT)  values  were  determined  and  nor- 
malized for  effective  confining  stress  and  hammer 
energy.  Silty  sand  layers  of  low  density  were  iden- 
tified near  the  base  of  both  embankments.  Subse- 
quent analysis  of  the  results  of  the  field  study  gave 
upper  and  lower  bounds  of  residual  strength  in 
these  loose  layers.  Calculated  values  of  residual 
strength  were  found  to  vary  with  the  inferred  pre- 
earthquake  densities  of  the  materials.  These  values 
were  compared  with  those  determined  from  previ- 
ous case  studies  and  shown  to  be  in  reasonable 
agreement.  (Author's  abstract) 
W89-05344 


EMERGENCY  REHABILITATION  OF  OUAGA- 
DOUGOU DAM  NO.  2,  BURKINA  FASO, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
P.  Roark,  R.  H.  Wood,  and  V.  J.  Layton. 
Water  and  Sanitation  for  Health  Project  Field 
Report  No.  192,  October  1986.  114p,  3  fig,  2 
append.  AID  Contract  5942-C-00-4085-00,  Project 
936-5942. 

Descriptors:  'Ouagadougou  Dam,  'Maintenance, 
'Burkina  Faso,  Dam  failure,  Hydraulic  structures, 
Dams,  Costs,  Spillways,  Leakage,  Embankments. 

At  the  request  of  the  USAID  Mission  in  Burkina 
Faso,  a  WASH  team  visited  Burkina  Faso  between 
March  2  and  March  25,  1985.  The  WASH  team 
recommended  several  immediate  and  long-term  so- 
lutions to  the  water  supply  shortage.  Several  rec- 
ommendations focused  on  improving  the  efficiency 
of  use  of  the  water  supplied  by  the  series  of  three 
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reservoirs  located  on  the  edge  of  Ouagadougou. 
Dam  Number  2  was  partially  collapsed  and  in  a 
generally  deteriorated  state.  Further  evaluation  in- 
dicated that  the  subsidence  of  the  dam  spillway 
was  due  to  leakage  through  the  spillway  founda- 
tion material.  Repairs  proposed  by  the  Govern- 
ment of  Burkina  Faso  for  the  dam  were  found  to 
be  appropriate  with  some  modifications.  The  pri- 
mary suggested  modifications  were  a  reduction  in 
the  amount  of  embankment  replacement,  the  addi- 
tion of  seepage  cutoff  walls  under  the  proposed 
spillway,  and  the  addition  of  filter  fabric  to  reduce 
the  loss  of  fines  from  the  embankment  The  initial 
cost  estimate  for  the  repairs  totaled  $1  million.  The 
rehabilitation  of  Dam  Number  2  was  successfully 
completed  on  time  and  within  budget  (except  for 
currency  fluctuations  which  were  obviously  out- 
side the  project's  domain  of  influence).  (Lantz- 
PTT) 
W89-05386 


TELEGRAPH  CANYON  CREEK  CHANNEL 
IMPROVEMENT  PROJECT,  SAN  DIEGO 
COUNTY,  CALIFORNIA:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

G.  A.  Pickering,  and  J.  F.  George. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

HL-88-26,  November  1988.  Final  Report.  60p,  10 

fig,  6  photos,  26  plates. 

Descriptors:  "Hydraulic  structures,  "Telegraph 
Canyon  Creek,  "Channels,  "Hydraulic  models, 
California,  San  Diego,  Model  studies,  Flow  pro- 
files, Culverts,  Tailwater,  Hydraulic  design, 
Riprap. 

Tests  were  conducted  on  a  l:20-scale  model  of 
Telegraph  Canyon  to  determine  the  amount  of 
head  that  would  be  required  to  increase  the  capac- 
ity of  the  culverts  from  1,700  cfs  to  3,300  cfs,  and 
to  develop  an  energy  dissipator  design  downstream 
from  the  existing  culverts.  Initially,  the  model  re- 
produced approximately  3,400  ft  of  the  channel 
and  culverts  from  station  69  +  39  to  35+31.  Later 
in  the  testing  program,  the  model  was  modified  to 
reproduce  upstream  channel  improvements  to  sta- 
tion 78+00  to  reflect  the  change  in  location  of  the 
inlets  to  the  box  culvert  from  stations  59  +  70  to 
67  +  40.  The  trajectory  curve  between  the  outlet 
and  stilling  basin  as  originally  designed  was  78  ft 
long.  A  much  shorter  (30  ft)  and  steeper  trajectory 
curve  was  found  to  perform  just  as  satisfactorily  as 
the  longer  and  more  expensive  curve.  The  original 
stilling  basin  was  60  ft  wide  and  45  ft  long  with  the 
apron  at  elevation  (el)  -0.08  (elevations  are  in  feet 
referred  to  the  National  Geodetic  Vertical 
Datum).  Unsatisfactory  flow  conditions  were  ob- 
served in  this  basin  with  the  design  discharge  and 
minimum  tailwater.  A  satisfactory  design  was  de- 
veloped with  the  60-ft  width  by  lowering  the 
apron  elevation  1  ft  and  rearranging  the  basin 
elements.  However,  a  much  more  economical 
design  was  developed  by  narrowing  the  basin 
width  to  40  ft  and  shortening  the  apron  length  to 
36  ft.  A  24-in. -thick  layer  of  12-in  riprap  was  stable 
for  all  discharge  and  tailwater  combinations  tested 
with  the  recommended  stilling  basin.  The  12-in. 
riprap  was  considered  the  smallest  practical  size 
that  should  be  used  in  the  prototype,  and  smaller 
sizes  were  not  tested.  (Lantz-PTT) 
W89-05399 


NEW  APPROACHES  AND  APPLICATIONS  IN 
SUBSURFACE  FLOW  MODELING:  3-D  FINITE 
ELEMENT  ANALYSIS  OF  DEWATERING  FOR 
AN  ELECTRO-NUCLEAR  PLANT, 

Padua  Univ.  (Italy).  Inst,  of  Applied  Mathematics. 
G  Gambolati,  A.  Monaco,  G.  Galeati,  F.  Uliana, 
and  P.  Mosca. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 
Reidel  Publishing  Co.,  Boston.  1988.  p  717-759,  30 
fig,  3  tab,  16  ref. 

Descriptors:  "Drainage,  "Model  studies,  "Mathe- 
matical models,  "Groundwater  movement,  "Nucle- 
ar powerplants,  "Finite  element  method,  Hydraulic 
structures,  Gcohydrology,  Rice,  Cutoffs,  Re- 
charge, 


The  construction  of  the  foundation  of  the  2,000 
MW  electro-nuclear  plant  to  be  built  at  Trino 
Vercellese,  70  km  west  of  Milan,  Italy,  requires  the 
dewatering  of  a  large  area  located  amidst  a  pro- 
ductive agricultural  land  primarily  dedicated  to  the 
culture  of  rice.  To  reduce  the  impact  on  the  envi- 
ronment and  particularly  on  the  existing  hydrolog- 
ic  regime,  a  number  of  remedial  measures  are 
planned  including  the  construction  of  a  concrete 
cut-off  wall  entirely  encompassing  the  dewatered 
site  and  the  excavation  of  recharging  ditches  to 
reinject  the  water  withdrawn.  To  assist  in  the 
design  of  the  dewatering  system  and  the  emergen- 
cy wells  to  cope  with  a  possible  accident  in  the 
cooling  water  circuit,  a  3-D  finite  element  model 
of  subsurface  flow  is  developed  and  applied  using 
the  data  derived  from  the  'ad  hoc'  reconnaissance 
study,  soil  borings  and  pumping  tests.  The  model 
fully  takes  into  consideration  the  artificial  elements 
(wall  and  ditches)  of  the  simulated  system  and 
provides  the  necessary  information  as  to  the  over- 
all quantity  of  water  to  be  pumped  out  to  dewater 
the  site  and  the  amount  which  can  be  safely  rein- 
jected. It  explores  the  effectiveness  of  the  low 
permeability  barrier  and  recharging  trenches  to 
contain  the  propagation  of  the  water  table  decline 
beyond  the  area  directly  involved  in  the  project. 
The  model  also  allows  for  the  correct  design  of  the 
wells  whose  emergency  use  is  planned  during  a 
hypothetical  accident  in  the  cooling  scheme  of  the 
nuclear  reactors.  (See  also  W89-05465)  (Author's 
abstract) 
W89-05502 


PALEOFLOOD   HYDROLOGY   AND   DESIGN 
APPLICATIONS, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05639 


RAINFALL  FREQUENCY  STUDIES  FOR  CEN- 
TRAL SAUDI  ARABIA, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-05664 


ADVANCED  DAM  ENGINEERING  FOR 
DESIGN,  CONSTRUCTION,  AND  REHABILI- 
TATION. 

Van  Nostrand  Reinhold,  New  York,  NY.  1988. 
81  lp.  Edited  by  Robert  B.  Jansen. 

Descriptors:  "Dam  rehabilitation,  "Dam  construc- 
tion, "Dam  design,  "Dam  failure,  "Geology,  "Con- 
struction materials,  "Concrete  dams,  "Outlets,  Hy- 
drology, Seismology,  Cofferdams,  Earthquake  en- 
gineering, Embankments,  Earth  dams,  Rockfill 
dams,  Gravity  dams,  Arch  dams,  Dam  founda- 
tions, Dam  stability,  Spillways,  Reservoirs. 

Advances  in  dam  engineering  that  have  been 
achieved  in  recent  years  or  are  under  way  are 
presented.  Attention  is  given  to  practical  aspects  of 
design,  construction,  operation  and  rehabilitation. 
Case  histories  are  reviewed  to  demonstrate  princi- 
ples and  procedures  of  proven  value,  including 
lessons  drawn  from,  or  reinforced  by,  accidents 
and  failures  are  examined.  The  fundamentals  of  this 
field  are  covered  primarily  as  a  means  of  introduc- 
ing and  facilitating  an  understanding  of  concepts 
and  practices  that  represent  the  leading  edge  of 
technology.  Both  simplified  and  comprehensive 
procedures  are  presented.  Strong  emphasis  is 
placed  on  technical  aspects,  with  only  general  con- 
sideration given  to  administrative,  financial,  social, 
legal,  environmental,  and  political  factors,  which, 
though  important,  are  covered  in  other  publica- 
tions. (See  W89-05688  thru  W89-05745)  (Shidler- 
PTT) 
W89-05687 


LESSONS    FROM    NOTABLE    EVENTS:    THE 
BALDWIN  HILLS  RESERVOIR  FAILURE, 

Lcps  (Thomas  M.),  Inc.,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  8E. 
W89-05688 


LESSONS  FROM  NOT  ABLE  EVENTS:  THE 
FAILURE  OF  MALPASSET  DAM, 

L.  B  James. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  17-27,58-59,  13  fig, 
15  ref. 

Descriptors:  "France,  "Malpasset  Dam,  "Dam  fail- 
ure, "Arch  dams,  "Dam  foundations,  "Engineering 
geology,  Dam  design,  Dam  stability,  Stress,  Con- 
struction methods,  Feasibility  studies,  Core  drill- 
ing, Permeability,  Geophysics,  Compressive 
strength. 

Malpasset,  Dam,  France  failed  suddenly  in  Decem- 
ber 1959  although  a  few  hours  earlier  engineers 
had  detected  nothing  unusual  at  the  site.  The  dam 
was  located  in  a  narrow  gorge  of  the  Reyran  River 
approximately  12  km  upstream  of  Frejus,  a  resort 
community  on  the  French  Riveria.  It  was  a 
double-curvature  arch  of  66.5  m  maximum  height, 
with  crest  length  of  222  m  and  thickness  that 
varied  from  1.5  to  6.77  m.  Internal  foundation 
stresses  were  an  essential  element  in  the  failure. 
Preconstruction  geological  investigation  included 
inspection  of  the  site  by  a  professor  of  geology, 
eight  grout  holes  20  to  30  m  in  depth,  and  examina- 
tion of  the  foundation  excavation.  It  is  not  clear 
whether  the  geologist  was  duly  informed  when  the 
design  was  changed  from  a  gravity  to  an  arch  dam. 
In  retrospect,  the  Malpasset  experience  has  demon- 
strated some  critical  practices  for  the  construction 
of  safe  arch  dams.  The  feasibility  study  for  an  arch 
dam  must  include  detailed  investigations  guided  by 
a  geologist  who  is  familiar  with  both  arch  dam 
design  and  the  local  and  regional  geological  con- 
text, accompanied  by  in-situ  and  laboratory  tests, 
e.g.,  core  drilling,  permeability,  jacking  tests  in 
adits,  geophysical  surveys,  effect  of  water  on  com- 
pression test  results,  etc.  When  values  comparable 
to  those  determined  for  the  Malpasset  site  are 
reached,  consideration  should  be  given  to  discard- 
ing an  arch  design.  (See  also  W89-05687)  (Shidler- 
PTT) 
W89-05689 


LESSONS  FROM  NOTABLE  EVENTS:  THE  ST. 
FRANCIS  DAM  FAILURE, 

For  primary  bibliographic  entry  see  Field  8E. 
W89-05690 


LESSONS  FROM  NOTABLE  EVENTS:   FAIL- 
URE OF  TETON  DAM, 

Leps  (Thomas  M),  Inc.,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  8E. 
W89-05691 


LESSONS  FROM  NOTABLE  EVENTS:  VAIONT 
RESERVOIR  DISASTER, 

Kiersch  Associates,  Inc.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-05692 


LESSONS  FROM  NOTABLE  EVENTS:  THE 
WALTER  BOULDIN  DAM  FAILURE, 

Leps  (Thomas  M.),  Inc.,  Menlo  Park,  CA. 
T.  M.  Leps. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  53-58,  4  fig. 

Descriptors:  "Walter  Bouldin  Dam,  "Alabama, 
"Dam  failure,  "Dam  foundations,  "Hydroelectric 
plants,  "Pipe  flow,  "Dam  design,  Erosion,  Fore- 
bays,  Dikes,  Tailrace,  Excavation. 

The  Walter  Bouldin  Project  consists  of  a  forebay 
fed  by  gravity  via  a  canal  from  nearby  Jordan 
Reservoir  (on  the  Coosa  River,  Alabama),  a  225 
MW  powerplant  and  gated  intake  on  the  perimeter 
at  the  deepest  point  of  the  forebay,  two  forebay 
dikes  extending  right  and  left  from  the  intake/ 
powerhouse  complex,  and  a  5-mile-long  excavated 
tailrace  channel.  The  1975  failure  of  the  dam 
caused  no  injuries,  and  little  damage  except  to 
project  facilities.  At  the  failed  section,  all  alluvium 
and  Cretaceous  strata  had  been  excavated  for  the 
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intake  and  powerhouse  foundations  down  to  mas- 
sive mica  schist,  and  the  adjacent  dike  embankment 
therefore  was  founded  on  the  slope  resulting  from 
the  deep  excavation,  thus  resting  on  both  schist 
and  Cretaceous  formations.  Because  there  was  no 
drawdown  event  in  the  forebay  to  trigger  an  up- 
stream slope  failure,  and  there  was  no  physical 
distress  evident  at  the  dike  crest  as  late  as  8  hours 
before  the  first  notice  of  failure,  it  is  most  probable 
that  the  dike  failed  initially  by  foundation  piping  in 
the  highly-erodible  Cretaceous  Formation,  fol- 
lowed by  collapse  of  the  crest  into  the  quickly 
enlarging  'pipe'.  The  redesign  and  reconstruction 
of  the  damaged  reaches  of  the  dikes  were  deliber- 
ately conservative,  utilizing  the  best  modern  prac- 
tices. Reconstruction  was  completed  in  1981,  and 
the  project  has  been  in  satisfactory  operation  since 
that  time.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05693 


HYDROLOGY, 

Pacific  Gas  and  Electric  Co.,  San  Francisco,  CA. 
C.  B.  Cecilio,  A.  D.  Feldman,  and  L.  L.  Cross. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  60-105,  22  fig,  5  tab, 
86  ref. 

Descriptors:  *Dam  design,  *Reservoir  design, 
*Design  floods,  *Hydrologic  aspects,  *Safety, 
Spillways,  Waves,  Wave  runup,  Flood-control 
storage,  Hydrograph  analysis,  Runoff  volume, 
Reservoir  releases,  Reviews. 

The  determination  of  hypothetical  floods  for  use  in 
the  design  and  safety  evaluation  of  dams,  reser- 
voirs, spillways,  and  diversion  structures  is  re- 
viewed. Wind-generated  waves  for  determining 
freeboard  allowances  are  also  addressed.  Flood 
studies  are  performed  to  determine  the  reservoir 
storage  necessary  to  accommodate  a  given  flood, 
the  dimensions  of  the  spillway  needed  to  pass 
excess  floodwaters,  the  freeboard  allowance  re- 
quired during  the  occurrence  of  an  inflow  design 
flood,  or  an  appropriate  safety  evaluation  flood  for 
an  existing  dam.  The  design  and  evaluation  of 
dams  against  hypothetical  floods  requires  determi- 
nation of  the  hydrologic  response  (infiltration,  base 
flow,  routing,  and  runoff)  of  watersheds  to  intense 
rainfall  or  snowmelt,  with  verification  based  on 
historical  storm  and  runoff  data  (flood  hydrograph 
analysis).  The  frequency  of  occurrence  of  both 
peak  streamflows  and  runoff  volumes  is  the  basis 
for  reservoir  spillway,  outlet,  and  storage  capacity 
design.  It  is  current  practice  to  estimate  freeboard 
allowances  for  wave  action  above  the  maximum 
reservoir  surcharge  level  to  be  equal  to  the  com- 
puted height  of  runup  of  the  significant  wave  as 
computed  from  adopted  wind  criteria.  Reservoir 
rule  curves  and  allowable  release  rates  are  devel- 
oped from  a  study  of  the  streamflow  record  for  the 
periods  most  critical  with  respect  to  the  desired 
operation.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05694 


GEOLOGY:  GEOLOGICAL  CONSIDER- 
ATIONS; REGIONAL-AREAL  GEOSCIENCE 
INVESTIGATIONS, 

Kiersch  Associates,  Inc.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-05695 


GEOLOGY:  FOUNDATION  DEFECTS, 

Bechtel  Civil  and  Minerals,  Inc.,  San  Francisco, 

CA. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-05698 


SEISMOLOGY, 

California  Univ.,  Berkeley.  Seismographic  Station. 
For  primary  bibliographic  entry  see  Field  8E. 
W89-05699 


MATERIALS:  DISPERSIVE  CLAYS, 

Bureau  of  Reclamation,  Denver,  CO.  Geothechni- 

cal  Branch. 

For  primary   bibliographic   entry   see   Field    8D. 

W89-05701 


MATERIALS:     GEOSYNTHETICS     IN     DAM 
CONSTRUCTION, 

Bureau  of  Reclamation,  Denver,  CO.  Applied  Sci- 
ences Branch. 

For   primary   bibliographic   entry   see   Field    8G 
W89-05702 


MATERIALS:    CONVENTIONAL    CONCRETE 
FOR  DAMS, 

For  primary  bibliographic  entry  see  Field  8F. 
W89-05703 


MATERIALS:  SPECIAL  CONCRETES, 

For  primary  bibliographic  entry  see  Field  8F. 
W  89-05  704 


MATERIALS:  MATERIALS  AND  MIXTURE 
PROPORTIONING  CONCEPTS  FOR  ROLLER 
COMPACTED  CONCRETE  DAMS, 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  8F. 

W89-05705 


COFFERDAMS, 

E.  P.  Swatek,  and  C.  A.  Fetzer. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  219-238,  18  fig,  25 
ref. 

Descriptors:  "Cofferdams,  *Dam  construction, 
♦Earth  dams,  *Rockfill  dams,  *Piles,  Sheet-steel 
piles,  Cellular  cofferdams,  Economic  aspects,  Dam 
design,  Floods,  Engineering  geology,  History,  Hy- 
drologic aspects,  Dam  failure,  Diversion  dams, 
Construction  methods. 

Steel-sheetpile  cellular  cofferdams  and  earth  and 
rockfill  cofferdams  are  described.  The  economic 
comparison  between  a  cellular  sheetpile  and  an 
embankment  cofferdam  is  complex.  For  the  cellu- 
lar sheetpile  type  the  quantity  of  fill  is  less  than 
one-half  per  unit  of  length  for  cofferdams  of  equal 
height.  Freestanding  cofferdams  consisting  of  a 
single  row  of  circular  cells  now  can  be  designed 
for  a  height  of  95  ft  (29  m).  The  design  height  of 
cellular  cofferdams  can  be  lower  because  they  are 
easily  protected  from  overtopping  floods.  The  im- 
portant geological  features  are  depth  to  bedrock  or 
impervious  stratum,  and  the  overburden  profile. 
History  and  development,  hydrologic  consider- 
ations, cell  types,  design,  layout,  construction, 
dewatering,  and  failures  of  cellular  cofferdams  are 
also  discussed.  With  all  the  theorizing  that  has 
been  done  in  the  last  50  years  concerning  cellular 
sheetpile  structures,  design  is  still  empirical,  with  a 
good  flavoring  of  experience  and  judgement.  Earth 
and  rockfill  cofferdams  are  still  the  most  common- 
ly-used structures  for  diversion  and  for  protection 
of  the  work  area  during  construction  of  the  main 
dam.  To  reduce  the  chances  of  failure,  many  de- 
signers now  are  providing  higher  cofferdams,  and 
devising  methods  for  constructing  them  to  full 
height  in  short  periods  of  time.  The  trend  to  higher 
cofferdams  will  continue.  (See  also  W89-05687) 
(Shidler-PTT) 
W89-05707 


EARTHFILL  DAM  DESIGN  AND  ANALYSIS, 

R.  B.  Jansen,  J.  Lowe,  R.  W.  Kramer,  and  S.  J. 
Poulos. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  256-320,  48  fig,  4  tab, 
72  ref. 

Descriptors:  *Earth  dams,  *Dam  design,  *Dam 
stability,  "Stability  analysis,  "Materials  engineer- 
ing, Topography,  Engineering  geology,  Slope  pro- 
tection, Dam  foundations,  Seepage  control,  Draw- 
down, Seismic  properties,  Liquefaction. 

The  design  and  analysis  of  an  earthfill  are  gov- 
erned largely  by  the  engineering  properties  of  the 
available  materials:  the  topography  and  geology  of 
the  site;  the  climatic,  hydrologic,  and  seismic  set- 
tings; and  the  relationships  to  other  developments 
upstream  and  downstream.  Design  features  include 
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alignment,  freeboard,  crest  details,  zoning  of  the 
fill  materials,  slope  protection,  foundation  prepara- 
tion, abutment  details,  and  foundation  seepage  con- 
trol. Seepage  analysis  is  prerequisite  to  filter 
design,  a  critical  item  in  the  design  of  earthfill 
dams.  Stability  analyses  generally  are  made  by 
limit-equilibrium  methods;  the  slices  and  sliding- 
block  methods  are  the  two  most-common  tech- 
niques for  carrying  out  limit-equilibrium  analyses. 
Other  methods  and  considerations  in  stability  anal- 
ysis for  earthfill  dams  are  infinite-slope  analysis, 
steady-seepage  and  partial-pool  cases,  the  rapid- 
drawdown  case,  and  earthquake  loading.  Special 
consideration  is  given  to  differential  settlement  and 
cracking,  hydraulic  fracturing,  and  simplified  esti- 
mating of  deformation  under  seismic  loading.  The 
seismic  design  of  the  Sugar  Pine  Dam  (California) 
and  seepage-control  measures  in  the  design  and 
construction  of  the  Calamus  Dam  (Nebraska)  are 
presented  as  case  histories.  The  principles  and 
practice  of  liquefaction  and  related  phenomena  are 
also  analyzed.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05709 


EARTHFILL  DAM  PERFORMANCE  AND  RE- 
MEDIAL MEASURES, 

For   primary   bibliographic   entry   see   Field    8D. 
W89-05711 


ROCKFILL  DAM  PERFORMANCE  AND  RE- 
MEDIAL MEASURES, 

Leps  (Thomas  M),  Inc.,  Menlo  Park,  CA. 
T.  M.  Leps. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  409-415,  2  tab,  21 
ref. 

Descriptors:  "Rockfill  dams,  "Dam  stability,  "De- 
formation, "Leakage,  "Maintenance,  Dam  con- 
struction, Dam  design,  Compaction,  Earthquakes, 
Damage,   Construction  joints,   Cracks,   Grouting. 

All  rockfill  dams  experience  measurable  deforma- 
tions during  and  after  constiuction.  The  objective 
of  modern  design  is  to  minimize  those  deforma- 
tions enough  that  they  cannot  adversely  affect  the 
integrity  and  performance  of  core  zones  or  face 
membranes.  It  has  been  demonstrated  convincingly 
that  the  usual  way  to  achieve  this  is  to  require  such 
densification  of  the  rockfill  during  construction 
that  it  can  deform  very  little  thereafter,  either 
under  gravity  and  reservoir  loading  or  under 
severe  seismic  shaking.  All  dams  leak;  the  primary 
challenge  is  to  control  leakage  so  that  it  can  not 
foreseeably  impair  the  safety  of  the  dam.  The 
essential  first  step  in  effecting  adequate  repair, 
where  deformation  and  leakage-caused  damages 
have  occurred,  is  to  arrive  at  a  credible  diagnosis 
of  the  problem  and  the  degree  of  urgency  for 
remedial  action.  For  older,  dumped-rockfill  con- 
crete-face rockfill  dams,  remedial  measures  have 
most  frequently  consisted  of  repairing  spalled, 
offset,  and  badly-leaking  face-slab  joints,  where 
separation  and  displacement  of  joints  have  been  as 
much  as  9  in.  (23  cm).  Where  initial  piping  through 
thin  earth  cores  has  been  detected  by  suddenly- 
increased  and  turbid  leakage,  leakage  control  has 
been  improved  by  low-pressure  grouting  of  the 
core  through  holes  drilled  from  the  crest.  The 
repairs  of  cracks  in  the  crest  generally  have  been 
simple  and  straightforward.  (See  also  W89-05687) 
(Shidler-PTT) 
W89-05714 


GRAVITY  DAM  DESIGN  AND  ANALYSIS, 

C.  F.  Corns,  E.  K.  Schrader,  and  G.  S.  Tarbox. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  466-492,  19  fig,  22 
ref. 

Descriptors:  "Gravity  dams,  "Buttress  dams, 
"Concrete  dams,  "Dam  design,  "Stability  analysis, 
Weight,  Dam  foundations,  Seepage  control,  Spill- 
ways, Water  pressure,  Earthquakes,  Safety. 

A  gravity  dam  is  an  essentially-solid  concrete 
structure  that  resists  imposed  forces  principally  by 
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its  own  weight.  A  buttress  dam  is  a  gravity  struc- 
ture that,  in  addition  to  its  own  weight,  utilizes  the 
weight  of  water  over  the  upstream  face  to  provide 
stability.  Current  concepts  and  practices  in  regard 
to  loading  conditions  and  methodologies  of  analy- 
sis are  presented,  together  with  descriptions  of  the 
principal  design  features  of  gravity  and  buttress 
dams.  Design  features  include  dam  sections,  foun- 
dations, seepage  control,  monolith  joints,  construc- 
tion joints,  galleries,  spillway  bridge,  spillway 
piers,  and  reinforcement.  Loads  commonly  consid- 
ered in  the  design  and  analysis  of  a  gravity  or 
buttress  dam  are  dead  load,  external  water  pres- 
sure, internal  water  pressure  (uplift),  earth  and  silt 
pressure,  earthquake  forces,  ice  pressure,  wind 
pressure,  temperature,  subatmospheric  pressure, 
and  foundation  reaction.  The  following  loading 
conditions  normally  are  investigated:  construction 
condition,  construction  condition  with  earthquake, 
normal  operating  condition,  flood  condition,  and 
normal  operating  condition  with  earthquake. 
Under  all  conditions  of  loading,  a  gravity  or  but- 
tress dam  should  be  safe  against  overturning,  safe 
against  sliding,  and  safe  against  overstressing  in  the 
dam  or  in  the  foundation.  (See  also  W89-05687  ) 
(Shidler-PTT) 
W89-05716 


ARCH  DAM  DESIGN  AND  ANALYSIS, 

H.  L.  Boggs,  R.  B.  Jansen,  and  G.  S.  Tarbox. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  493-539,  34  fig,  10 
tab,  65  ref. 

Descriptors:  *Arch  dams,  *Dam  design,  *Stability 
analysis,  *Design  criteria,  Finite  element  method, 
Risk  assessment,  Concrete  technology,  Rehabilita- 
tion, Case  studies,  Multiple  arch  dams,  Roller- 
compacted  concrete. 

A  historical  perspective  is  presented  of  the  last 
decade,  in  reference  to:  revised  and  new  arch-dam 
design  criteria  (including  extreme  flood  hazards, 
dam-break  analysis,  and  earthquake  hazard),  evolu- 
tion of  arch  shapes  and  optimum  shape-design 
methods,  linear  dynamic  analysis,  static  and  dy- 
namic nonlinear  analysis,  preprocessing  and  post- 
processing of  finite-element  analysis  data,  suitabil- 
ity of  roller-compacted  concrete  technology  for 
arch  dams,  evaluation  of  existing  arch  dams,  and 
risk  assessment  applied  to  arch  dams.  The  most 
significant  development  in  concrete-dam  design 
and  construction  in  the  decade  from  1975  to  1985 
was  the  use  of  roller-compacted  concrete  technolo- 
gy in  construction;  to  date,  however,  RCC  tech- 
nology has  not  been  used  to  construct  an  arch 
dam.  Rehabilitation  steps  include  records  review, 
on-site  examination,  evaluation,  recommendations, 
and  repair/rehabilitation.  A  case  history  is  present- 
ed of  the  Klang  Gates  Dam  (Malaysia)  enlarge- 
ment including  history,  alternative  designs,  bond- 
ing of  concrete  at  the  downstream  face,  and  spill- 
way revisions.  Another  case  history,  is  that  of  the 
Stewart  Mountain  Dam  (Arizona),  which  experi- 
enced a  concrete-expanding  alkali/aggregate  reac- 
tion. The  Florence  Lake  Dam,  built  in  California 
in  1926,  is  presented  as  an  example  of  multiple-arch 
dams.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05717 


gardless  of  the  owner/designer/contractor  ar- 
rangement, the  interaction  and  relationship  among 
them  are  crucial  to  the  success  of  the  project,  in 
terms  of  quality,  schedule,  and  profitability.  Phased 
construction,  diversion  schemes,  planning  to  avoid 
interruptions  during  construction,  and  scheduling 
of  labor  are  all  aspects  of  effective  scheduling. 
Execution  or  actual  construction  operations  in- 
volve project  documentation,  site  preparation, 
foundation  treatment,  sources  and  use  of  aggre- 
gates, concrete  production,  batching  and  mixing, 
concrete  plant  control,  delivery,  placing  and  con- 
solidation, and  cooling  and  temperature  control. 
Except  for  barrage-type  dams  in  alluvial  river  val- 
leys, concrete  dams  usually  are  founded  on  rock. 
Reservoir  pressures  and  seepage  impose  severe 
performance  requirements  on  the  foundations  of  a 
concrete  dam,  especially  a  high  concrete  dam.  The 
development  of  roller-compacted  concrete  has 
been  a  major  recent  advance  in  efficient  dam 
design  and  construction.  The  method  is  applicable 
to  new  dams  and  cofferdams  and  to  rehabilitation 
of  old  structures.  (See  also  W89-05687)  (Shidler- 
PTT) 
W89-05718 


CONCRETE  DAM  PERFORMANCE  AND  RE- 
MEDIAL MEASURES, 

R.  B.  Jansen,  G.  Lombardi,  and  C.  F.  Corns. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  578-608,  24  fig,  27 
ref. 

Descriptors:  *Concrete  dams,  "Concrete  technolo- 
gy, *Dam  stability,  "Mechanical  failure,  "Mainte- 
nance, Seepage,  Deterioration,  Gravity  dams, 
Uplift  pressure,  Cracks,  Dam  foundations,  Arch 
dams,  Buttress  dams,  Design  criteria,  Shear  stress, 
Grouting,  Damage,  Drainage,  Case  studies. 

The  stability  of  a  concrete  dam  may  be  jeopardized 
by  various  forces  and  conditions.  Common  prob- 
lems include  alkali/aggregate  reaction,  freezing 
and  thawing,  leaching,  and  sulfate  attack.  The  sta- 
bility of  a  gravity  dam  may  be  influenced  adverse- 
ly by  excessive  uplift  on  its  base,  on  lift  joints,  and/ 
or  on  foundation  planes.  In  massive  unreinforced 
concrete  structures  such  as  dams,  cracks  are  likely 
to  occur.  Overstressing  may  cause  cracks  in  the 
dam  or  its  foundation.  Because  dams  are  hydraulic 
structures,  in  many  cases  water  will  enter  and  pass 
through  the  cracks.  The  performance  of  an  arch 
dam  is  highly  dependent  on  the  extent  of  deforma- 
tion in  its  abutments  under  the  range  of  applied 
loads.  A  buttress  dam  particularly  may  suffer  from 
overstressing  accompanying  natural  deterioration 
of  its  thin  structural  members.  Structural  behavior, 
design  criteria,  and  shear  stresses  are  factors  influ- 
encing overstressing  of  arch  dams  through  shear 
forces.  Examples  are  presented  of  shear  forces  that 
have  induced  tensile  cracks.  Remedial  measures 
include  grouting  cracks  or  facings  with  portland 
cement,  asphalt,  or  synthetics;  buttress  strengthen- 
ing; or  installation  of  anchors.  Many  concrete  dams 
have  been  damaged  by  the  effects  of  alkali/aggre- 
gate reaction.  Concrete  addition  and  drainage  are 
remedial  measures  for  this  type  of  damage.  Numer- 
ous case  histories  of  remedial  procedures  are  given. 
(See  also  W89-05687)  (Shidler-PTT) 
W89-05719 


CONCRETE  DAM  CONSTRUCTION  AND 
FOUNDATION  TREATMENT, 

E.  K.  Schrader,  and  W.  F.  Swiger. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  540-577,  9  fig,  24  ref. 

Descriptors  "Concrete  dams,  "Dam  construction, 
"Construction  methods,  "Dam  foundations,  "Con- 
crete technology,  Project  planning,  Personnel, 
Scheduling,  Construction  materials,  Temperature 
control.  Foundation  rocks,  Seepage,  Compaction, 
Roller-compacted  concrete. 

Organization  (staffing  and  the  interaction  of  the 
owner/designer  and  his  inspection  forces  with  the 
contractor's  staff)  and  schedule  and  scheduling 
techniques  are  reviewed,  but  actual  construction 
operations  are  considered  in  more  detail,  emphasiz- 
ing advances  made  within  the  past  ten  years.  Re- 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
GENERAL  CONSIDERATIONS, 

E.  T.  Scherich. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  609-611,  645,  2  ref. 

Descriptors:  "Hydraulic  structures,  "Spillways, 
"Design  criteria,  "Overflow  channels,  "Dam 
design,  Spillway  gates,  Chutes,  Stilling  basins,  Baf- 
fles, Topography,  Hydrologic  data,  Project  plan- 
ning, Design  flood. 

Spillways  may  be  classified  according  to  their 
function  as  service  (normal  and  flood  releases), 
auxiliary  (infrequent  use),  or  emergency  (reserve 
protection  against  overtopping)  spillways.  Spill- 
ways generally  have  three  kinds  of  components- 
conveyance,  control,  and  terminal  structures.  Con- 


veyance structure  types  are  chute,  conduit,  tunnel, 
or  free-fall.  Control  structures  may  be  gated  or 
ungated.  Terminal  structures  include  many  typev 
hydraulic-jump  or  roller-bucket  stilling  basins;  flip, 
deflector,  or  dispersion  buckets,  plunge  basin  or 
pool;  combination  hydraulic  jump  and  flip  bucket; 
baffled  apron  or  chute;  and  direct  discharge.  The 
normal  general  data  requirements  for  the  design  of 
spillways  include  topographical  data,  climatic  data, 
hydrologic  data,  geological  and  seismological  data, 
project  requirements,  flood-detention  capacity,  hy- 
draulic data,  structural  data,  water-quality  data, 
special  requirements,  and  downstream  develop- 
ment. The  design  flood  is  the  flood  hydrograph 
used  in  the  design  of  a  dam  and  its  appurtenant 
works,  particularly  for  sizing  the  spillway  and 
outlet  works,  and  for  determining  maximum  tem- 
porary storage  (surcharge)  and  dam-height  re- 
quirements. With  respect  to  the  maximum  water 
surface,  which  is  at  the  top  of  the  surcharge  stor- 
age space,  freeboard  provides  a  margin  of  safety 
against  overtopping  failure  of  a  dam.  (See  also 
W89-05687)  (Shidler-PTT) 
W 89-05720 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SELECTION  CRITERIA  AND  PROCEDURE, 

E.  T.  Scherich. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  612-613. 

Descriptors:  "Dam  design,  "Hydraulic  structures, 
"Spillways,  "Design  criteria,  "Project  planning, 
Hydrologic  properties,  Economic  aspects,  Design 
floods,  Reservoir  releases,  Flood  forecasting,  Op- 
erating policies,  Safety,  Flood  routing,  Economic 
evaluation. 

Selecting  the  proper  spillway  for  a  particular  site  is 
extremely  important.  Certain  types  of  components 
and  combinations  of  components  have  been  devel- 
oped to  satisfy  project  requirements,  site  condi- 
tions, and  hydrologic  conditions.  Reliability  re- 
quirements must  be  satisfied,  and  economic  consid- 
erations must  be  evaluated.  Spillways  should  satis- 
fy their  primary  function  of  satisfactorily  and 
safely  conveying  the  design  flood  and  other  reser- 
voir releases  to  a  discharge  point  downstream  from 
the  dam.  Economic  factors,  project  requirements, 
site  conditions,  reliability,  accuracy  of  flood  esti- 
mation, type  of  dam,  frequency  and  duration  of 
operation,  and  other  factors  should  be  considered 
in  the  selection  process.  Spillway  selection  criteria 
can  be  separated  into  functional  considerations  and 
safety  considerations.  A  systematic  procedure 
should  be  used  for  spillway  selection.  A  step-by- 
step  approach  will  facilitate  the  selection  and 
sizing  of  components.  Suggested  steps  include  the 
following:  (1)  determine  outflow  and  surcharge  to 
accommodate  the  design  flood;  (2)  select  prelimi- 
nary alternatives,  and  perform  additional  flood 
routings;  (3)  combine  components;  (4)  perform  an 
economic  study;  and  (5)  select  the  most-suitable 
spillway  and  other  release  facilities.  (See  also  W89- 
05687)  (Shidler-PTT) 
W89-05721 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
HYDRAULIC  DESIGN  CONSIDERATIONS, 

Corps  of  Engineers,  Seattle,  WA.  Hydraulics  Sec- 
tion. 

R.  P.  Regan,  and  E.  T.  Scherich. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  613-618,  2  fig. 

Descriptors:  "Dam  design,  "Hydraulic  structures, 
"Hydraulic  design,  "Design  criteria,  "Spillways, 
Safety,  Hydraulic  engineering,  Spillway  crests, 
Erosion  control,  Spillway  gates,  Conveyance 
structures,  Chutes,  Conduits,  Tunnels. 

Spillways  are  designed  to  carry  large  floods 
through  a  project  without  endangering  the  safety 
of  the  dam  and  associated  structures  and  without 
incurring  unacceptable  damage  either  upstream  or 
downstream  from  the  spillway.  Hydraulic  consid- 
erations deal  primarily  with  providing  a  high-effi- 
ciency spillway  and   yet   producing  a  safe,  low- 
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maintenance  structure;  the  crest  shape  must  pro- 
vide high  discharge  coefficients  and  fairly  uniform 
and  predictable  pressures  on  the  crest.  The  spill- 
way approach  configuration  will  influence  the 
abutment  contraction  coefficient,  the  nappe  profile, 
and  possibly  the  flow  characteristics  throughout 
the  spillway  chute  and  stilling  basin.  Exit  channels 
should  be  designed  to  control  erosion  at  an  accept- 
able level.  Control  structures  may  be  gated  or 
ungated  and  may  be  located  at  the  surface  of  a 
reservoir,  or  the  control  may  be  submerged  for  an 
orifice  spillway.  For  gated  spillways,  careful  con- 
sideration should  be  given  to  gate  operation  provi- 
sions, such  as  power  supply,  hoist  type,  and  hoist 
controls  (manual  or  automatic).  Conveyance  struc- 
tures may  consist  of  chutes,  conduits,  tunnels,  and 
combinations  of  these  structures.  Designs  for  con- 
duit and  tunnel  spillways  ordinarily  should  avoid 
the  formation  of  a  hydraulic  jump  in  the  conduit  or 
tunnel.  A  spillway  conveyance  structure  may  ter- 
minate with  or  without  a  constructed  energy  dissi- 
pator.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05722 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
STRUCTURAL  DESIGN  CONSIDERATIONS, 

E.  T.  Scherich. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  618-620. 

Descriptors:  *Dam  design,  *Hydraulic  structures, 
♦Spillways,  *Design  criteria,  'Structural  engineer- 
ing, Stress,  Hydraulic  design,  Overflow,  Embank- 
ments, Chutes,  Tunnels,  Concrete  technology, 
Erosion  control,  Energy  dissipation. 

The  structural  design  of  spillways  involves  consid- 
eration of  several  factors  that  influence  structural 
stability,  internal  stresses,  and  structural  perform- 
ance. State-of-the-art  methods  should  be  used  for 
structural  design.  Approach  and  exit  channels  are 
designed  primarily  to  satisfy  hydraulic  require- 
ments. Control  structures  must  be  designed  to 
withstand  all  appropriate  dead,  static  live,  and 
dynamic  live  loadings  that  apply  to  a  particular 
site.  In  many  cases,  especially  in  wide  valleys,  the 
spillway  is  a  concrete  gravity  overflow  section 
flanked  by  nonoverflow  sections  with  wraparound 
embankments.  Chutes,  conduits,  and  tunnels  are 
designed  by  conventional  methods  to  withstand 
various  loads  and  combinations  of  loads.  The 
design  of  structural  details  should  be  carefully 
performed,  with  particular  care  directed  to  the 
proportioning  of  structures,  joints  in  the  concrete 
(configurations,  waterstops,  joint  fillers,  dowels), 
continuity  of  reinforcement  through  joints  where 
specified,  concrete  tolerances  and  finishes,  provi- 
sions for  flow  aeration,  provisions  for  expansion 
and  contraction,  drain  outlets  and  vent  intakes,  and 
thermal  insulation.  It  is  essential  that  terminal 
structures  of  all  types  be  designed  to  protect  the 
dam  and  downstream  structures  from  damage. 
Erosion  of  energy  dissipators  by  abrasive  material 
has  been  a  persistent  problem.  (See  also  W89- 
05687)  (Shidler-PTT) 
W89-05723 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS-CAVI- 
TATION  AND  AERATION, 

N.  L.  S.  Pinto. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  620-634,  645-646,  22 
fig,  1  tab,  21  ref. 

Descriptors:  'Hydraulic  design,  *Design  criteria, 
•Spillways,  'Cavitation,  *Dam  design,  'Aeration, 
'Fluid  dynamics,  Fluid  flow,  Air  entrainment, 
Aerators,  Boundary  processes,  Damage,  Chutes, 
Hydraulic  geometry,  Mathematical  equations. 

Cavitation  occurs  in  flowing  water  when  a  reduc- 
tion of  pressure  within  the  liquid  leads  to  a  change 
of  phase  from  liquid  to  vapor.  The  vapor  and/or 
vapor  and  gas  nuclei  grow  rapidly,  forming  visible 
cavities  in  the  fluid.  The  sudden  collapse  of  the 
cavities  generates  intense  pressure-shock  waves, 
which  are  responsible  for  the  noise  and  eventual 
damage  associated  with  cavitation.  Experimental 


investigations  of  aeration  effects  indicate  that  an  air 
concentration  of  5  to  10%  near  the  surface  to  be 
protected  practically  eliminates  cavitation  risks. 
Ramps  or  steps  inserted  on  the  chute  surface  are 
the  simplest  and  most  practical  devices  used  to 
cause  natural  aeration  of  water  flow  near  a  solid 
boundary.  Designing  an  aeration  system  involves 
three  main  considerations:  (1)  The  location  of  the 
first  aerator,  (2)  the  volume  of  air  entrained  at  the 
aerator,  and  (3)  the  spacing  between  aerators  to 
maintain  a  given  protection  level.  Definition  of  the 
ideal  proportions  of  the  different  parts  of  the  aer- 
ation device  constitutes  one  of  the  fundamental 
design  problems.  As  a  practical  tool  for  design 
purposes  an  equation  describing  the  performance 
of  an  aerator  is  developed.  This  relationship  is 
based  on  air  entrained  by  water  per  unit  width  of 
chute,  average  water  velocity,  water  depth  normal 
to  the  flow,  water  jet  length,  and  an  empirical 
aerator  coefficient.  (See  also  W89-05687)  (Shidler- 
PTT) 
W89-05724 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS -CAVI- 
TATION PROTECTION  OF  SPILLWAY 
CRESTS, 

Corps  of  Engineers,  Seattle,  WA.  Hydraulics  Sec- 
tion. 

R.  P.  Regan. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,   New  York,   NY.    1988.   p  634,  646,    1   ref. 

Descriptors:  *Dam  design,  'Hydraulic  design, 
'Design  criteria,  'Spillways,  'Spillway  crests, 
'Cavitation,  Flow  discharge,  Boundary  processes, 
Pressure  head,  Atmospheric  pressure. 

Free  discharge  over  an  elliptical/ogee  crest  will 
develop  pressures  on  the  concrete  boundary  some- 
what inversely  proportional  to  the  energy  head  to 
design  head  ratio.  When  the  ratio  is  nearly  one,  the 
pressures  on  the  crest  boundary  are  essentially 
atmospheric;  as  it  increases,  crest  pressures  will 
drop  below  atmospheric.  Cavitation  on  an  ogee 
crest  would  be  incipient  at  an  average  pressure  of 
about  -25  ft  (-7.62  m).  A  spillway  crest  should  be 
designed  so  that  the  maximum  expected  head  will 
result  in  a  average  pressure  on  the  crest  no  lower 
than  -20  ft  (-6.1  m)  of  water.  (See  also  W89-05687) 
(Shidler-PTT) 
W89-05725 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS -ABRA- 
SION OF  FLOW  SURFACES, 

E.  T.  Scherich. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  634-635,  646,  1  fig,  1 
ref. 

Descriptors:  'Dam  design,  'Erosion,  'Hydraulic 
design,  'Design  criteria,  'Spillways,  'Abrasion, 
'Concrete  construction,  Damage,  Stilling  basins, 
Design  flow,  Tailwater,  Hydraulic  jump,  Rocks, 
Maintenance,  Cavitation,  Model  testing. 

Flow-surface  abrasion  ranks  high  among  problems 
associated  with  spillways.  Examination  of  abrasion 
damage  to  prototype  stilling  basins  has  shown  that 
damage  can  occur  for  discharges  much  smaller 
than  the  design  discharge,  especially  where  a  high 
tailwater  causes  the  jump  to  form  on  the  sloping 
chute  approach  to  the  horizontal  floor  of  the  basin. 
In  hydraulic-jump  stilling  basins  the  abrasive 
action  has  been  by  circulation  of  rocks,  gravel,  and 
sand,  and  also  the  debris  left  in  the  stilling  basin 
after  construction.  In  some  instances  rocks  have 
been  thrown  into  the  basins  by  visitors.  The  depth 
of  erosion  may  be  several  feet.  The  severe  erosion 
by  abrasion  of  hydraulic-jump-type  stilling  basins 
has  caused  many  dam  owners  to  perform  under- 
water inspection  and  removal  of  debris  as  a  routine 
maintenance  procedure.  Also,  where  concrete 
damage  occurs  in  high-velocity  areas  of  stilling 
basins,  cavitation  may  be  triggered,  increasing  ero- 
sion conditions.  Certain  basin  configurations 
appear  to  be  more  subject  to  circulation  of  sand 
and  rocks  than  others.  Designers  should  include 
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self-cleaning  characteristics  along  with  other  con- 
siderations in  selecting  basin  types  and  in  designing 
end  sills.  Some  model  testing  has  been  done  to 
alleviate  the  abrasion  problem  for  existing  stilling 
basins.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05726 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS- 
CHANNEL  EROSION, 

J.  Lowe,  and  E.  T.  Scherich. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  635-636,  646,  6  ref. 

Descriptors:  'Dam  design,  'Scour,  'Erosion,  'Hy- 
draulic design,  'Design  criteria,  'Spillways, 
'Channel  erosion,  Structural  engineering,  Tail- 
water,  Energy  dissipation,  Canyons,  Hydroelectric 
plants,  Outlets,  Hydraulic  models. 

Channel  erosion  is  routinely  considered  in  the  hy- 
draulic and  structural  design  of  approach  and  exit 
channels.  The  most  appropriate  solution  to  the 
problem  of  releasing  high-velocity  flows  to  a 
downstream  channel  may  be  a  type  of  flip  bucket 
that  will  project  the  flow  as  far  as  possible  from 
structures  that  may  be  vulnerable  to  undercutting 
by  high-energy  flows.  In  the  case  of  flip  buckets 
that  are  located  above  the  tailwater,  the  flow  is 
projected  into  the  air,  and  the  dissipation  of  energy 
takes  place  in  the  area  of  impact,  in  contrast  to 
submerged  buckets  that  relay  on  a  roller  action  to 
dissipate  the  flow  energy.  In  narrow  canyons 
where  the  normal  releases  to  the  river  by  a  hydro- 
plant  or  other  outlet  works  produce  large  tailwater 
depths,  the  water  depth  and  river  volume  may 
provide  adequate  energy  dissipation  to  prevent 
excessive  channel  erosion.  The  location  and  dimen- 
sions of  scour  holes  and  constructed  plunge  basins 
can  be  determined  by  empirical  equations  and  data 
developed  by  hydraulic  modeling  and  confirmed 
by  prototype  operating  experience.  One  formula 
for  determining  the  depth  of  scour  holes  is  Veron- 
ese's formula,  which  was  developed  for  a  plunge 
pool  resulting  from  the  jet  of  a  free-fall  spillway.  It 
is  interesting  to  note  that  the  depth  of  scour  is 
much  more  dependent  on  unit  discharge  than  on 
the  difference  in  head  between  reservoir  and  tail- 
water.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05727 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS-SEEP- 
AGE, UPLIFT,  AND  STRUCTURAL  STABILI- 
TY, 

J.  Lowe. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  636-642,  5  fig. 

Descriptors:  'Hydraulic  design,  'Design  criteria, 
'Spillways,  'Seepage,  'Dam  design,  'Uplift  pres- 
sure, 'Stability  analysis,  Pipe  flow,  Drainage, 
Grouting,  Cutoffs,  Foundation  rocks,  Drainage 
systems,  Chutes. 

Seepage  through,  under,  and  around  spillways  and 
outlets  has  serious  implications  with  respect  to 
structural  stability,  implications  such  as  uplift  and 
lateral  water  pressure  loadings,  piping  of  fine- 
grained materials  from  structure  foundations  and 
backfill  or  from  the  embankment  adjacent  to  the 
structures,  and  solutioning  and  movement  of  solu- 
ble materials  from  structure  foundations.  Reduc- 
tion in  uplift  for  a  control  structure  is  generally 
accomplished  by  placing  a  drainage  curtain  near 
the  upstream  end  of  the  control  structure.  In  order 
to  prevent  high  gradients  to  the  drainage  curtain 
and  possibly  large  quantities  of  seepage,  either  a 
grout  curtain,  an  impervious  cutoff,  an  upstream 
impervious  blanket,  or  some  combination  of  these 
features  is  installed  upstream  of  the  drainage  cur- 
tain. If  the  foundation  for  the  control  structure  is 
rock  with  seams  and/or  joints  filled  with  fine  sand 
or  silt,  grouting  is  not  practicable.  Where  founda- 
tions contain  erodible  material,  drain  holes  should 
be  provided  with  filters  to  prevent  any  loss  of 
material.  Cutoffs  are  provided  to  reduce  the  quan- 
tity of  seepage  and  to  compartmentalize  seepage  in 
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order  that  a  drainage  system  can  be  effective  in 
reducing  uplift  pressures.  The  floor  slabs  of  spill- 
way chutes  should  be  provided  with  underdrains  in 
case  any  leakage  occurs  through  joints  or  cracks  in 
the  chute.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05728 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS-STA- 
BILITY OF  STRUCTURES, 

E.  T.  Scherich. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  642. 

Descriptors:  *Dam  design,  "Hydraulic  design, 
♦Design  criteria,  "Spillways,  'Stability  analysis, 
Earthquake  engineering,  Chutes,  Water  pressure, 
Uplift  pressure. 

Special  consideration  should  be  given  to  seismic 
loadings,  dynamic  water  loadings,  and  uplift  load- 
ings. The  structural  components  of  spillways  usual- 
ly resist  seismic  loadings  without  special  strength- 
ening measures,  but  the  upper  portions  of  high 
retaining  walls  may  require  additional  reinforce- 
ment over  that  required  for  static  loadings.  Design- 
ing floor  blocks  and  dentated  sills  of  chutes  and 
stilling  basins  to  resist  dynamic  loading  is  quite 
straightforward,  as  it  is  for  similar  loadings  on  flip 
buckets.  Uplift  loadings  under  energy-dissipator 
floor  slabs  require  special  attention  where  high- 
energy  flow  conditions  will  exist.  (See  also  W89- 
05687)  (Shidler-PTT) 
W89-05729 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
CONSTRUCTION  CONSIDERATIONS, 

E.  K.  Schrader. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  642-646,  9  ref. 

Descriptors:  *Dam  construction,  "Hydraulic 
design,  "Spillways,  "Construction  methods,  "Con- 
crete technology,  Design  standards,  Cements, 
Curing,  Hydration,  Concrete  mixes,  Materials  en- 
gineering, Polymers,  Aggregates,  Compaction, 
Dam  construction,  Flow  velocity. 

Designers  should  avoid  requiring  tolerances  that 
are  not  practical,  or  they  must  be  willing  to  pay 
the  price  in  time  and  money  to  achieve  them  when 
they  are  actually  needed.  Contractors  should  not 
be  expected  to  account  for  dimensional  changes 
due  to  internal  heat  from  hydration  of  cement, 
drying  shrinkage,  and  bleeding  settlement.  The 
designer  should  share  responsibility  for  mixture 
proportioning,  from  both  the  practicality  of  plac- 
ing and  material-strength  standpoints.  A  major 
problem  with  surface  tolerance  which  is  often 
overlooked  by  designers  is  how  that  tolerance  is 
achieved.  Overworking  the  concrete  during  place- 
ment can  give  a  better  tolerance,  but  will  also 
result  in  a  softer  surface.  Grinding  to  remove 
excess  undulations  and  abrupt  offsets  can  also  be 
detrimental.  Patching  needs  much  more  attention 
than  it  has  been  given  in  the  past.  One  of  the  newer 
developments  with  great  promise  for  repair  work 
is  the  use  of  polymers  in  concrete.  Prepackaged 
monomer  systems  that  contain  the  monomer  fluid 
and  aggregate  fillers  are  now  available.  The  devel- 
opment of  roller-compacted  concrete  (RCC)  has 
been  a  relatively  recent  occurrence  which  has  pro- 
vided a  popular  method  of  dam  construction. 
However,  until  more  experience  is  accumulated 
under  operating  conditions,  especially  at  high  ve- 
locities and  for  long  durations,  the  use  of  RCC  for 
spillways  should  be  very  cautiously  evaluated.  (See 
also  W89-05687)  (Shidler-FrT) 
W89-05730 


SPILLWAY  PERFORMANCE  AND  REMEDIAL 
MEASURES:  IDENTIFICATION  AND  CATE- 
GORIZATION OF  CAUSES  OF  MALPERFOR- 

MANCK, 
E.  T.  Scherich. 

IN    Advanced  Dam  Engineering  for  Design,  Con- 
ii,  and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  647-648 


Descriptors:  "Spillway  performance,  "Dam  per- 
formance, "Spillways,  "Performance  evaluation, 
"Rehabilitation,  "Hydraulic  engineering,  "Spillway 
capacity,  Structural  behavior,  Mechanical  failure 

Operating  experience  with  spillways  for  dams  has 
revealed  problems  of  two  general  types:  (I)  inad- 
equate capacity  and  (2)  unsatisfactory  performance 
for  design  or  less-than-design  discharges.  Specific 
spillway  deficiencies  that  could  compromise  the 
safety  of  a  dam  can  be  categorized  as  hydrologic, 
geological  and  seismic,  hydraulic,  structural,  or 
operational.  From  these  categories,  the  major 
problem  areas  are:  (1)  inadequate  spillway  capac- 
ity; (2)  failure  of  flow  surfaces  due  to  cavitation 
and  abrasion;  (3)  structural  failure  because  of  inad- 
equate foundation  treatment  and  failure  to  prevent 
excessive  uplift  pressures;  (4)  structural  failure 
caused  by  dynamic  loadings;  and  (5)  failure  of 
operating  provisions,  hoists,  and  hoist  controls  or 
gate  malfunction.  (See  also  W89-05687)  (Shidler- 
PTT) 
W89-05731 


SPILLWAY  PERFORMANCE  AND  REMEDIAL 
MEASURES:  EXAMPLES  AND  CASE  HISTO- 
RIES OF  MALPERFORMANCE-CAVITATION 
AND  ABRASION  DAMAGE  TO  CONCRETE 
FLOW  SURFACES, 
E.  K  Schrader. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  648-653,  3  fig. 

Descriptors:  "Dam  performance,  "Spillway  per- 
formance, "Spillways,  "Performance  evaluation. 
"Rehabilitation,  "Cavitation,  "Abrasion,  "Concrete 
technology,  Damage,  Outlets,  Maintenance,  Case 
studies. 

Damage  to  concrete  flow  surfaces  by  cavitation 
and  abrasion  is  a  common  occurrence  in  spillways 
and  outlet  works.  Usually  operation  of  these  struc- 
tures can  continue  until  repairs  can  be  made,  but  in 
some  cases  severe  operational  limitations  must  be 
imposed.  The  following  examples  of  cavitation  and 
abrasion  damage  are  described:  (1)  McNary  Dam, 
Oregon-erosion  of  stilling  basin  floor;  (2)  Dwor- 
shak  Dam,  Idaho-debris  erosion  of  stilling  basin 
and  cavitation  erosion  of  outlets;  (3)  Lower  Monu- 
mental Dam,  Washington  State-erosion  of  dis- 
charge culverts  and  downstream  rock  channel;  (4) 
Libby  Dam,  Montana-cavitation  damage  to  out- 
lets and  debris-abrasion  and  cavitation  damage  to 
stilling  basin;  (5)  Rathbun  Dam,  Iowa-stilling 
basin  abrasion;  (6)  Kentucky  Dam,  Kentucky-still- 
ing basin  abrasion;  (7)  Ilha  Soltiera  Dam,  Brazil- 
stilling  basin  erosion;  (8)  Guri  Dam,  Venezuela- 
cavitation  damage  to  spillway  flip  bucket;  (9) 
Madden  Dam,  Panama-cavitation  damage  to  con- 
duits; and  (10)  Karnaphuli  Dam,  Bangladesh-abra- 
sion and  cavitation  damage  to  spillway  and  stilling 
basin.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05732 


SPILLWAY  PERFORMANCE  AND  REMEDIAL 
MEASURES:  EXAMPLES  AND  CASE  HISTO- 
RIES OF  MALPERFORMANCE-BEHAVIOR 
OF  THE  IGUACU  RIVER  CHUTE  SPILLWAYS, 

N.  L.  S.  Pinto. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  653-662,  684-685,  16 
fig,  2  tab,  3  ref. 

Descriptors:  "Dam  performance,  "Spillway  per- 
formance, "Spillways,  "Performance  evaluation, 
"Rehabilitation,  "Chutes,  Brazil,  Hydroelectric 
plants,  Historic  floods,  Radial  gates,  Spillway  ca- 
pacity, Aerators,  Standing  waves,  Tailrace,  Chan- 
nel erosion,  Cavitation,  Hydraulic  geometry 

The  Iguacu  River  in  South  Brazil  will  develop 
about  10,000  MW  of  hydropower  in  six  power- 
plants.  Three  of  them,  Foz  do  Areia,  2510  MW 
(1980),  Santiago,  2000  MW  (1980),  and  Osorio, 
1050  MW  (1975),  have  operated  rather  frequently 
under  flood  conditions,  including  the  exceptionally 
high  July  1983  flood,  estimated  to  be  of  about 
l:500-year  to  l:1000-year  recurrence.  The  three 
projects  are  provided  with  straight-chute  spillways 


controlled  by  radial  gates  During  the  July  1983 
flood  the  Foz  do  Areia  spillway  operated  almost  at 
nominal  capacity,  with  fully  open  gates  and  reser- 
voir 16  ft  (50  cm)  below  maximum  normal  water 
level.  The  aeration  system  to  prevent  cavitation 
worked  perfectly.  Downstream  from  the  plunge 
pool  16-ft  (5-m)-fngh  waves  were  observed  extend- 
ing to  the  tailrace  channel  and  were  responsible  for 
a  broken  powerhouse  window  located  about  5  m 
above  average  tailwater  level  The  plunge  pool 
pre-excavated  bottom  was  checked  after  the  1983 
flood  and  found  to  be  at  1.0  m  below  design  level. 
Santiago  spillway  operating  conditions  during  the 
1983  flood  were  excellent  Osorio  spillway  No.  2 
operated  at  full  capacity  during  the  July  1983 
flood.  Slight  cavitation  had  been  detected  at  the 
flip  bucket  lip  prior  to  July  1983  and  had  been 
repaired.  The  problem  is  attributed  to  the  geome- 
try of  the  of  the  flip  bucket  and  recurred  moderate- 
ly in  the  July  high  flood  flows.  (See  also  W89- 
05687)  (Shidler-PTT) 
W89-05733 


SPILLWAY  PERFORMANCE  AND  REMEDIAL 
MEASURES:  EXAMPLES  AND  CASE  HISTO- 
RIES OF  MALPERFORMANCE-CAVITATION 
DAMAGE  IN  SHORT  STILLING  BASINS, 

N.  L.  S.  Pinto. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation  Van  Nostrand  Rein- 
hold,  New  York.  NY.  1988.  p  662-665,  685,  13  fig, 
2  ref. 

Descriptors:  "Spill  way  performance,  "Dam  per- 
formance, "Spillways,  "Performance  evaluation, 
"Rehabilitation,  "Cavitation,  "Stilling  basins, 
Energy  dissipation,  Radial  gates.  Bedrock,  Hy- 
draulic jump,  Foundation  rocks,  Scour,  Damage, 
Hydraulic  models.  Vortices,  Piers,  Hydraulic 
design. 

Short  stilling  basins  are  sometimes  used  as  energy 
dissipators  when  the  rock  is  sufficiently  competent 
to  resist  the  high  residual  kinetic  energy  of  the 
flow.  A  25-m-high  spillway,  controlled  by  ten  13.0- 
m  by  12.5-meter  radial  gates  built  in  1975,  was 
designed  to  discharge  in  a  classical  25-m-long  still- 
ing basin.  The  50-cm-thick  basin  slab  rested  on  a 
layer  of  gravel  with  no  anchorage  to  the  sound 
granite  bedrock.  Pressure  fluctuations  due  to  the 
hydraulic  jump  lifted  the  slabs,  which  were  picked 
up  by  the  shooting  flow  and  moved  downstream. 
Emergency  repairs  included  a  2.0-m-wide  toe 
beam,  anchored  to  the  foundation  to  inhibit  back- 
scouring.  After  ten  months  of  operation,  cavitation 
damages  were  detected  along  the  downstream  face 
of  the  toe  slab.  Hydraulic  model  tests  carried  out  in 
a  1:50  scale  sectional  model  demonstrated  cavita- 
tion pressures  to  be  related  to  asymmetric  gate 
operation.  When  one  adjacent  gate  is  closed, 
strong  vortices  develop  at  the  zone  downstream 
from  the  piers.  The  problem  was  overcome  by  the 
construction  of  a  short  basin  anchored  to  the  rock. 
After  about  ten  years  of  operation,  moderate  cavi- 
tation pitting  was  observed  all  along  the  horizontal 
end  sill  and  along  the  curved  vertical  surface  at  the 
downstream  end  of  the  piers.  In  planned  repair 
work,  the  piers  will  be  straightened  out  to  maintain 
parallel  flow  throughout  the  structure,  and  the  end 
sill  will  be  inclined  downstream.  (See  also  W89- 
05687)  (Shidler-PTT) 
W89-05734 


SPILLWAY  PERFORMANCE  AND  REMEDIAL 
MEASURES:  EXAMPLES  AND  CASE  HISTO- 
RIES OF  MALPERFORMANCE-CAVITATION 
DAMAGE  AND  REPAIR  OF  GLEN  CANYON 
DAM  SPILLWAY  TUNNELS, 
Bureau  of  Reclamation,  Denver,  CO.  Hydraulics 
Branch. 
P.  H.  Burgi. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  665-678,  685,  5  fig,  1 
tab,  3  ref. 

Descriptors:  "Spillways,  "Performance  evaluation, 
♦Rehabilitation,  "Spillway  performance,  "Flood 
damage,  "Dam  performance,  "Cavitation,  "Tun- 
nels, Channel  flow.  Radial  gates,  Flood  flow,  In- 
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spection.     Model     studies,     Aerators,     Hydraulic 
design,  Backfill. 

The  tunnel  spillways  at  Glen  Canyon  Dam  are 
open  channel  flow  type  with  two  40-ft  by  52.5-ft 
radial  gates  to  control  releases  to  each  tunnel.  In 
1983  the  spillways  were  required  to  pass  the 
summer  flood  on  the  Colorado  River.  In  early 
August,  the  tunnel  spillways  were  dewatered,  and 
as  engineers  entered  the  left  tunnel,  it  was  obvious 
that  serious  damage  had  occurred.  Immediately 
downstream  from  the  point  of  tangency  of  the 
vertical  bend,  a  hole  35  ft  deep,  134  ft  long,  and  50 
ft  wide  had  been  excavated  in  the  sandstone  by  the 
high-energy  flow.  Inspection  of  the  right  tunnel 
spillway  revealed  less  damage.  However,  a  large 
hole  was  found  in  the  tunnel  invert  immediately 
downstream  of  the  bend  point  of  the  tangency. 
Laboratory  model  studies  were  performed  to  de- 
velop an  aeration  slot  similar  to  the  design  used  in 
1968  at  Yellowtail  Dam.  The  Glen  Canyon  Dam 
slot  design  consists  of  a  short  length  of  ramp  to  lift 
the  water  over  the  air-supply  slot  and  prevent  the 
slot  from  filling  with  water.  The  repair  work  in  the 
Glen  Canyon  Dam  spillways  included  backfilling 
the  large  hole  downstream  of  the  elbow,  replacing 
portions  of  the  entire  circular  cross  section,  repair- 
ing areas  where  major  damage  had  occurred  in  the 
spillway  elbows,  and  repairing  less  severe  damage 
to  the  inverts  and  tremie  concrete  placement 
downstream  of  the  left  spillway  bucket.  (See  also 
W89-05687)  (Shidler-PTT) 
W89-05735 


SPILLWAY  PERFORMANCE  AND  REMEDIAL 
MEASURES:  REMEDIAL  MEASURES-IN- 
CREASING SPILLWAY  CAPACITY, 

Corps  of  Engineers,  Seattle,  WA.  Hydraulics  Sec- 
tion. 

R.  P.  Regan,  D.  L.  Hinchliff,  P.  G.  Grey,  and  E. 
W.  Gray. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  678-685,  7  fig,  14  ref. 

Descriptors:  *Spillway  performance,  *Dam  per- 
formance, 'Spillways,  *Weirs,  *Flood  protection, 
•Performance  evaluation,  'Rehabilitation,  'Spill- 
way capacity,  Spillway  crests,  Hydraulic  geome- 
try, Geomembranes,  Linings,  Earthworks,  Em- 
bankments. 

The  capacity  of  an  existing  spillway  may  be  in- 
creased by  the  following  methods:  (1)  increasing 
the  approach  channel  efficiency;  (2)  reshaping  the 
abutments  and/or  piers  to  increase  the  efficiency  of 
the  discharge  characteristics;  (3)  lowering  the  spill- 
way crest  or  increasing  the  head  on  the  crest;  (4) 
lengthening  the  spillway  crest;  or  (5)  reshaping  the 
crest  to  increase  the  coefficient  of  discharge.  An 
innovative  and  effective  way  of  increasing  the 
spillway  capacity  (crest  length)  at  a  dam  is  to  use  a 
labyrinth  weir.  The  distinguishing  characteristic  of 
these  spillways  is  that  the  plan  shape  is  not  linear 
but  varies,  using  a  repeating  planform,  usually  XT', 
'V',  or  trapezoidal  shapes.  Another  method  to  in- 
crease spillway  capacity  is  to  construct  an  entirely 
new  additional  spillway.  A  flexible  membrane  (also 
referred  to  as  a  geomembrane)  lining  has  been  used 
in  a  small-scale  study  of  an  emergency  spillway  of 
Cottonwood  Dam  No.  5  (Colorado).  The  basic 
concept  is  that  a  low-cost  spillway,  consisting  of  a 
geomembrane-lined  earth  structure,  could  be  con- 
structed on  or  adjacent  to  the  dam  embankment. 
An  auxiliary  spillway  with  a  fuse  plug  embank- 
ment is  well  suited  for  providing  additional  evacu- 
ation capacity  in  conjunction  with  the  occurrence 
of  a  low-probability  flood.  An  erodible  embank- 
ment, the  fuse  plug  is  made  either  of  homogeneous 
or  zoned  material  with  an  impervious  core.  (See 
also  W89-05687)  (Shidler-PTT) 
W89-05736 


SPILLWAY  PERFORMANCE  AND  REMEDIAL 
MEASURES:  REMEDIAL  MEASURES-CAVI- 
TATION  PREVENTION, 

E.  T.  Scherich. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  684,  1  fig. 


Descriptors:  'Spillway  performance,  'Dam  per- 
formance, 'Spillways,  'Performance  evaluation, 
'Rehabilitation,  'Cavitation,  Flow  velocity,  Ero- 
sion damage,  Aerators,  Aeration,  Hydraulic 
design,  Hydraulic  models. 

Cavitation  of  surfaces  subjected  to  high-velocity 
flow  is  a  common  occurrence.  Existing  structures 
that  have  been  damaged  by  cavitation  erosion  and 
those  that  could  be  so  damaged  if  high-velocity, 
long-duration  flows  were  to  occur,  should  be  ret- 
rofitted with  aeration  devices.  It  is  essential  that 
damaged  flow  surfaces  be  properly  repaired  using 
the  most  advanced  techniques  and  materials.  From 
the  considerable,  well-documented  experience  that 
has  been  acquired  in  the  last  several  years,  aeration 
of  high-velocity  flow  surfaces  has  been  demon- 
strated to  be  the  best  method  for  prevention  of 
cavitation.  However,  this  experience  also  shows 
that  certain  construction  details  conducive  to  initi- 
ation of  localized  low-pressure  areas  should  be 
given  careful  consideration  by  the  design  engineer. 
Hydraulic  models  should  be  used  to  develop  or 
confirm  the  designs  of  aeration  devices  not  identi- 
cal or  nearly  identical  to  those  previously  tested. 
(See  also  W89-05687)  (Shidler-PTT) 
W89-05737 


OUTLET  DESIGN  AND  CONSTRUCTION, 

R.  B.  Jansen,  R.  P.  Regan,  and  E.  T.  Scherich. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  686-703,  5  fig,  6  ref. 

Descriptors:  'Outlets,  'Gates,  'Conveyance  struc- 
tures, 'Hydraulic  design,  'Intakes,  'Dam  construc- 
tion, Design  criteria,  Structural  engineering, 
Safety,  Economic  aspects,  Inlets,  Outlet  channels. 
Conveyance  structures,  Pressure  head,  Flow  ve- 
locity. 

General  design  and  construction  considerations  for 
dam  outlets  are  presented,  with  particular  emphasis 
on  advanced  concepts  and  methodology  and  mal- 
performance-preventing  design  measures.  Selec- 
tion criteria  and  procedure,  hydraulic  and  structur- 
al design  considerations,  and  special  design  and 
construction  considerations  are  discussed.  The  se- 
lection of  appropriate  outlet  components  is  essen- 
tial for  reasons  of  safety,  operating  effectiveness, 
and  economics.  The  procedure  for  selecting  outlet 
types  and  components  should  be  systematic  to 
avoid  needless  changes  in  concepts  as  requirements 
are  being  satisfied.  The  design  effort  for  outlets  can 
be  reduced  by  simultaneous  consideration  of  hy- 
draulic and  structural  requirements  and  construc- 
tion limitations.  Using  a  combined  process,  starting 
with  the  conceptualization  stage,  extremely  diffi- 
cult structural  design  problems,  and  possibly  rede- 
sign, can  be  avoided,  with  considerable  savings  of 
time  and  effort.  Components  whose  hydraulic 
design  is  considered  include  inlet  and  outlet  chan- 
nels, intakes,  gate  chambers  and  shafts,  and  con- 
veyance, control,  and  terminal  structures.  Structur- 
al design  considerations  are  described  for  these 
components  and  also  for  gates,  valves,  and  down- 
stream control  structures.  Problems  requiring  spe- 
cial treatment  are  generally  associated  with  either 
high-head  or  high-velocity  water-flow  conditions. 
(See  also  W89-05687)  (Shidler-PTT) 
W89-05738 


OUTLET  PERFORMANCE  AND  REMEDIAL 
MEASURES:  IDENTIFICATION  AND  CATE- 
GORIZATION OF  CAUSES  OF  MALPERFOR- 
MANCE, 

E.  T.  Scherich. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  704-705. 

Descriptors:  'Outlet  performance,  'Dam  perform- 
ance, 'Outlets,  'Performance  evaluation,  'Reha- 
bilitation, 'Stability  analysis,  'Mechanical  failure, 
Spillways,  Design  discharge,  Cavitation,  Abrasion, 
Energy  dissipation. 

Many  problems  are  common  to  both  spillways  and 
outlets.  Problems  of  outlets  usually  are  discovered 
earlier  in  their  operating  life  than  spillway  prob- 
lems because  outlets  operate  close  to  design  dis- 


Structures — Group  8A 

charges  as  soon  as  the  reservoir  fills  to  the  top  of 
active  conservation  capacity  (the  normal  water 
surface).  Problems  associated  with  high-energy 
flow  conditions  have  been  the  most  severe-cavita- 
tion,  erosion  of  concrete  surfaces  by  abrasion,  vi- 
bration damage,  and  inadequate  energy  dissipation. 
Other  problems  have  involved  seepage,  stability, 
excessive  settlement,  maloperation  of  gates  and 
valves,  fatigue  failures  due  to  vibration,  deforma- 
tion and  buckling  of  steel  liners  of  waterways, 
catapulting  of  gates,  air  blows,  slug  flow,  tunneling 
in  soft  ground,  and  sediment  encroachment  on 
intakes.  The  state  of  the  art  in  this  area  has  pro- 
gressed so  that  satisfactory  prototype  performance 
is  reasonably  ensured  if  proper  design  and  con- 
struction measures  are  taken.  (See  also  W89-05687) 
(Shidler-PTT) 
W89-05739 


OUTLET  PERFORMANCE  AND  REMEDIAL 
MEASURES:  EXAMPLES,  CASE  HISTORIES, 
AND  REMEDIAL  MEASURES, 

E.  T.  S.  R.  P.  Regan,  E.  K.  Schrader,  P.  H.  Burgi, 
and  R.  B.  Jansen. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold.  New  York,  NY.  1988.  p  705-719,  721,  12  fig, 
9  ref. 

Descriptors:  'Outlets,  'Performance  evaluation, 
'Damage,  'Rehabilitation,  'Case  studies.  Cavita- 
tion, Aeration,  Abrasion,  Sluices,  Tunnels,  Stilling 
basins. 

Cavitation  and  abrasion  erosion  associated  with 
high-velocity  flow  have  been  the  most  severe  and 
most  frequent  problem  areas  for  outlet  works. 
After  sluice  cavitation  damage  was  detected  at 
Libby  Dam  (Montana),  prototype  and  model  stud- 
ies indicated  that  the  most  practical  method  for 
reducing  cavitation  pressures  would  be  a  device  to 
allow  air  to  be  insufflated  into  the  flow  along  the 
boundaries.  The  invert  of  the  tunnel  at  Mud  Moun- 
tain Dam  (Washington)  is  lined  with  longitudinal- 
ly-placed 40-lb  rails  and  the  space  between  the  rails 
is  grouted  with  a  small-size,  hard-aggregate,  high- 
strength  concrete.  Considerable  damage  to  the 
protection  occurs,  but  analyses  have  shown  that 
semiannual  tunnel  invert  repair  and  reconstruction 
are  at  present  the  most  economical  solutions  for 
this  problem.  Case  histories  of  cavitation  and  abra- 
sion damage  to  concrete  flow  surfaces  at  Lucky 
Peak  Dam  (Idaho),  Painted  Rock  Dam  (Montana), 
and  Pomona  Dam  (Kansas)  are  presented.  Other 
types  of  malperformance  and  remedial  measures 
described  include  aeration  downstream  for  high- 
pressure  gates,  abrasion  damage  in  hollow-jet  still- 
ing basins,  trashrack  vibration  at  Edward  Hyatt 
powerplant  (California),  intake  structure  turbu- 
lence at  New  Bullards  Bar  Dam  (California),  cata- 
pulting of  gates,  air  blows  in  outlets,  slug  flow  in 
conduits,  and  an  example  of  tunnel  construction 
problems.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05740 


OUTLET  PERFORMANCE  AND  REMEDIAL 
MEASURES:  SUMMARY  OF  REMEDIAL 
MEASURES, 

E.  T.  Scherich. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,   New   York,   NY.    1988.   p   719-721,    1    tab. 

Descriptors:  'Dam  performance,  'Outlet  perform- 
ance, 'Outlets,  'Performance  evaluation,  'Reha- 
bilitation, 'Reservoir  operation,  Damage,  Cavita- 
tion, Aeration,  Aerators,  Flow  velocity,  Dam 
design,  Abrasion,  Scour,  Vibrations,  Load  distribu- 
tion. 

Several  recurring  problems  can  be  identified  that 
pose  serious  operating  difficulties  for  reservoir  out- 
lets. Cavitation  has  received  more  attention  than 
other  causes  of  structural  damage.  The  most  effec- 
tive way  to  prevent  cavitation  is  aeration  of  the 
flow  boundary  in  regions  of  high  velocities.  Aer- 
ation slots  across  the  floor  and,  in  some  cases,  up 
the  sides  of  a  waterway  should  be  included  in  the 
initial  design.  Providing  an  air  supply  for  aeration 
slots   in   existing   conduits   and   sluices  is   usually 
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difficult  and  expensive,  so  an  accurate  estimate  of 
the  air  requirement  should  be  made.  Abrasion  is 
best  prevented  by  eliminating  its  cause,  which  usu- 
ally is  circulation  of  abrasive  materials  in  regions 
of  flow  turbulence.  Scour  of  downstream  channels 
can  be  controlled  by  using  the  proper  hydraulic 
and  structural  design  of  terminal  structures,  outlet 
channels,  and  plunge  pools,  and  by  providing  ade- 
quate protection  to  the  outlet  channel  flow  sur- 
faces. Vibration  damage  can  be  prevented  in  many 
cases  by  proper  design  of  structural  members  that 
can  be  excited  by  dynamic  loads  and  fluctuating 
water  pressures.  Dynamic  loads  on  outlet  works 
structures  can  be  accommodated  by  proper  design 
and  construction,  provided  their  occurrence  is  rec- 
ognized, and  their  magnitudes  are  determined.  In 
some  cases,  dynamic  loads  can  be  avoided  by 
adopting  an  alternative  design.  (See  also  W89- 
05687)  (Shidler-PTT) 
W89-05741 


RESERVOIRS:     LEAKAGE     FROM     RESER- 
VOIRS, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-05742 


RESERVOIRS:        RESERVOIR        PROBLEMS 
OTHER  THAN  LEAKAGE, 

Kiersch  Associates,  Inc.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05743 


INSTRUMENTATION, 

For   primary   bibliographic   entry   see   Field    8G. 
W89-05744 


SURVEILLANCE, 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

For   primary   bibliographic   entry   see   Field    8G. 

W89-05745 


8B.  Hydraulics 


STABILITY  DESIGN  OF  GRASS-LINED  OPEN 
CHANNELS, 

Agricultural    Research    Service,    Stillwater,    OK. 
Plant  Science  and  Water  Conservation  Lab. 
For   primary   bibliographic   entry   see   Field   4D. 
W89-C4849 


MICROCOMPUTER  SOFTWARE  FOR  STORM 
DRAIN  HYDRAULIC  GRADELINE  COMPU- 
TATION, 

Virginia   Highway   and   Transportation   Research 
Council,  Charlottesville. 
S.  L.  Yu,  and  J.  Y.  Li. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-157011. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
September  1987.  43p,  19  fig,  5  ref.  Contract 
HPR2363. 

Descriptors:  'Hydraulics,  "Computer  programs, 
*Storm  drains,  'Hydrologic  models,  Storm  sewers, 
Drainage  systems,  PFP-HYDRA,  Pipes. 

Several  storm  sewer  computer  programs  were  re- 
viewed and  PFP-HYDRA,  a  component  program 
of  the  Federal  Highway  Administration  (FHWA) 
Pooled  Fund  Integrated  Drainage  Design  Package, 
was  found  to  be  a  good  program  for  systems  not 
under  surcharge  conditions.  PFP-HYDRA  has  the 
following  capabilities:  (1)  generating  storm  runoff 
using  either  Rational  Formula  or  hydrological  sim- 
ulation techniques,  (2)  changing  design  criteria  at 
any  point  in  the  system,  (3)  analyzing  any  kind  of 
system  using  the  programming-like  command 
statements;  and  (4)  providing  cost  estimates  and 
financial  analysis.  The  capability  of  PFP-HYDRA 
in  the  design  of  sewer  systems  has  been  enhanced 
by  the  addition  of  a  hydraulic  gradeline  computa- 
tion module  so  that  engineers  can  determine  the 
possibility  of  surface  flooding  during  storm  events 
by  computing  the  hydraulic  gradeline  of  a  sewer 
system   It  is  recommended  that  the  enhanced  PFP- 


HYDRA  be  used  as  an  initial  step  for  the  determi- 
nation of  the  hydraulic  gradeline  of  a  sewer 
system.  Although  PFP-HYDRA  does  not  give  an 
explicit  account  of  the  pressurized  flow  situation,  it 
gives  an  indication  of  the  possibility  of  surcharging 
at  particular  pipes  (Lantz-PTT) 
W89-04894 


ROCK  RIPRAP  DESIGN  FOR  PROTECTION 
OF  STREAM  CHANNELS  NEAR  HIGHWAY 
STRUCTURES  VOLUME  1-HYDRAULIC 
CHARACTERISTICS  OF  OPEN  CHANNELS, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04910 


ROCK  RIPRAP  DESIGN  FOR  PROTECTION 
OF  STREAM  CHANNELS  NEAR  HIGHWAY 
STRUCTURES  VOLUME  2 -EVALUATION  OF 
RIPRAP  DESIGN  PROCEDURES, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-049U 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  13,  FULTON,  ILLINOIS, 

Geological   Survey,    Iowa   City,   IA.   Water   Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4134, 
1986.  43p,  15  fig,  6  tab,  16  ref. 

Descriptors:  *Locks,  *Dams,  *Gates,  *Flow  dis- 
charge, 'Mississippi  River,  'Stream  gaging,  'Illi- 
nois, 'Discharge  measurement.  Orifice  flow,  Fore- 
bays,  Tailwater. 

The  water  level  of  the  navigation  pools  on  the 
Mississippi  River  are  maintained  by  the  operation 
of  tainter  and  roller  gates  at  the  locks  and  dams. 
Discharge  ratings  for  the  gates  on  Lock  and  Dam 
13,  at  Fullerton,  Illinois,  were  developed  from 
current-meter  discharge  measurements  made  in  the 
forebays  of  the  gate  structures.  Methodology  is 
given  to  accurately  compute  the  gate  openings  of 
the  tainter  gates.  Discharge  coefficients,  in  equa- 
tions that  express  discharge  as  a  function  of  tail- 
water  head,  forebay  head,  and  height  of  gate  open- 
ing, were  determined  for  conditions  of  submerged- 
orifice  and  free-weir  flow.  A  comparison  of  the 
rating  discharges  to  the  hydraulic-model  rating 
discharges  is  given  for  submerged  orifice  flow  for 
the  tainter  and  roller  gates.  (Author's  abstract) 
W89-04916 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  12,  BELLEVUE,  IOWA, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04917 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  16,  MUSCATINE,  IOWA, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04918 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  22,  SAVERTON,  MISSOURI, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04919 


DISCHARGE  RATINGS  FOR  CONTROL 
STRUCTURES  AT  MCHENRY  DAM  ON  THE 
FOX  RIVER,  ILLINOIS, 


Geological  Survey,  Urbana,  IL  Water  Resources 
Div 

G.  G.  Fisk. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Water  Resources  Investigations  Report  87-4226, 
1988.  24p,  10  fig,  6  tab,  2  ref. 

Descriptors:  'Discharge  coefficient,  'Fox  River, 
'Illinois,  'Flow  discharge,  'Flow  measurement, 
'Dams,  Weirs,  Sluice  gates,  Spillway  gates 

Twenty-three  measurement  of  discharge  were  used 
to  determine  discharge  ratings  for  the  five  adjusta- 
ble sluice  gates,  spillway  and  fish  ladder  at 
McHenry  Dam  on  the  Fox  River  in  Illinois.  Dis- 
charge ratings  were  determined  for  free  weir,  free 
orifice,  and  submerged  orifice  flow  regimes.  Hy- 
draulic conditions  that  identify  flow  regimes  at 
McHenry  Dam  are  defined  by  ratios  between 
headwater  depth  (hi),  tailwater  depth  (h3),  and 
gate  opening  (hg).  Flow  under  the  sluice  gates  is 
identified  as  weir  flow  when  the  ratio  of  gate 
opening  to  headwater  depth  is  greater  than  0.73, 
and  as  orifice  flow  when  hg/Hl  is  less  than  0.73. 
Free  orifice  flow  occurs  when  the  ratio  of  tail- 
water  depth  to  gate  opening  is  less  than  1.3,  and 
submerged  orifice  flow  occurs  when  h3/hg  is 
greater  than  1.3.  Flow  under  the  sluice  gates  is 
identified  as  free  weir  flow  when  the  ratio  of 
tailwater  depth  to  headwater  depth  is  less  than 
0.75,  and  as  submerged  weir  flow  when  h3/hl  is 
greater  than  0.75.  Flow  over  the  spillway  is  identi- 
fied as  free  weir  flow  when  the  ratio  of  tailwater 
depth  to  headwater  depth  is  less  than  0.60,  and  as 
submerged  weir  flow  when  h3/hl  is  greater  than 
0.60.  Discharge  coefficients  to  be  used  in  equations 
to  compute  discharge  for  various  hydraulic  condi- 
tions were  determined.  Four  discharge  measure- 
ment, ranging  from  169  to  2990  cu  ft/sec,  were 
used  to  define  discharge  coefficients  that  vanes 
from  2.61  to  3.14  for  free  weir  flow  over  the 
spillway.  Nineteen  discharge  measurements,  rang- 
ing from  180  to  4050  cu  ft/sec,  were  used  to  define 
discharge  coefficients  for  free  weir,  free  orifice, 
and  submerged  orifice  flow  under  the  sluice  gates. 
The  average  value  of  the  discharge  coefficient  for 
free  weir  flow  under  the  sluice  gates  is  3.17.  Dis- 
charge coefficients  for  free  orifice  flow  varied 
from  0.48  to  0.66  and  the  discharge  coefficients  for 
submerged  orifice  flow  from  the  two  measure- 
ments were  0.59  and  0.67.  (Author's  abstract) 
W89-04968 


DETERMINATION  OF  FLUID  FLOW  PROP- 
ERTIES FROM  THE  RESPONSE  OF  WATER 
LEVELS  IN  WELLS  TO  ATMOSPHERIC 
LOADING, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05062 


EFFECT   OF  WALLS   IN   MODELING   FLOW 
THROUGH  POROUS  MEDIA, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Me- 
chanical Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-052U 


COMBINING  OPEN  CHANNEL  FLOW  AT 
RIGHT  ANGLED  JUNCTIONS, 

Concordia  Univ.,  Sir  George  Williams  Campus, 

Montreal  (Quebec). 

A.  S.  Ramamurthy,  L.  B.  Carballada,  and  D.  M. 

Tran. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  12,  p  1449-1460,  December  1988.  7  fig,  11 

ref. 

Descriptors:  'Hydraulic  models,  'Open-channel 
flow,  'Flow  pattern,  'Channel  inflow,  Hydraulic 
engineering,  Momentum  transfer,  Flow  character- 
istics, Influent  water. 

In  combining  open  channel  flow,  the  rise  in  the 
upstream  flow  depth  due  to  the  effect  of  lateral 
inflow  from  the  branch  channel  can  be  significant. 
For  right-angled,  sharp-edged  junctions  of  rectan- 
gular channels,  a  relation  between  the  depth  of 
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flow  at  the  junction  and  the  ratio  of  the  lateral 
discharge  to  the  total  discharge  is  derived  on  the 
basis  of  the  momentum  principle.  Using  this  rela- 
tionship, one  can  predict  the  rise  in  flow  depth 
when  the  undisturbed  flow  conditions  in  the  chan- 
nels are  specified.  In  the  proposed  model,  the 
contribution  of  the  momentum  transfer  from  the 
branch  channel  to  the  main  channel  is  included,  as 
this  factor  can  be  significant  when  the  lateral  dis- 
charge is  relatively  large.  The  proposed  relation- 
ship is  verified  with  the  results  of  experiments 
related  to  combining  flows  for  which  the  flow 
conditions  downstream  of  the  junction  are  both 
critical  and  unsubmerged.  The  study  of  combining 
flow  at  right  angle  junctions  has  a  direct  applica- 
tion in  drainage  network  systems  and  river  engi- 
neering. (Author's  abstract) 
W89-05212 


TYPE    CURVES    FOR    TWO-REGIME    WELL 
FLOW, 

Technical   Univ.   of  Istanbul   (Turkey).   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05213 


AIR  TRANSPORT  LN  VORTEX-FLOW  DROP 
SHAFTS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
S.  C.  Jain. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
114,  No.  12.  p  1485-1497,  December  1988.  8  fig,  11 
ref. 

Descriptors:  *Air  entrainment,  *Vertical  flow. 
*Drop  shafts,  *Swirl  number,  'Vortices,  Hydraulic 
jump,  Hydraulic  gradient,  Hydraulic  models.  Bub- 
bles. 

The  effect  of  swirl  on  air  transport  in  a  vertical 
drop  shaft  is  described.  Laboratory  experiments  on 
a  vortex-flow  drop  shaft  showed  that  most  of  the 
air  is  entrained  in  the  annular  hydraulic  jump  that 
is  formed  when  the  annular  jet  flow  changed  to  the 
pipe-full  flow.  A  significant  portion  of  the  air 
bubbles  converged  due  to  an  inward  pressure  gra- 
dient toward  the  center  of  the  drop  shaft,  coa- 
lesced to  form  large  bubbles,  and  then  rose  toward 
the  surface.  A  large  number  of  air  bubbles  still 
were  carried  downstream  for  flow  conditions 
where  the  jump  occurred  at  the  location  of  low- 
circulation.  The  air  transport  rate  down  the  drop 
shaft  was  virtually  zero  if  the  jump  formed  in  the 
strong  circulation  flow-region.  The  theoretical 
analysis  indicates  that  the  amount  of  air  transport- 
ed downstream  depends  upon  the  swirl  number. 
The  air  concentration  decreases  with  the  increase 
in  the  swirl  number.  (Author's  abstract) 
W89-05214 


BAR  FORM  RESISTANCE  IN  GRAVEL-BED 
RIVERS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

R.  D.  Hey. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  12,  p  1498-1508,  December  1988.  1  fig,  1 

tab,  20  ref. 

Descriptors:  'Alluvial  channels,  *Flow  resistance, 
•Channel  morphology,  *River  beds,  *Gravel, 
'River  flow,  Nonuniform  flow,  Flow  pattern,  Hy- 
draulic roughness,  Hydraulic  models,  Resistance, 
Bar  form  resistance. 

Resistance  to  flow  in  unvegetated  gravel-bed 
rivers  is  basically  dependent  on  the  skin  resistance, 
due  to  surface  bed  material,  and  bar  form  resist- 
ance, due  to  accelerations  and  decelerations  in  the 
flow  between  pools  and  riffles.  Although  flow  is 
generally  nonuniform,  at  riffle  sections  flow  is 
locally  uniform.  It  is  these  sections  which  princi- 
pally control  the  velocity-depth  characteristics  of 
reach  since  hydraulic  conditions  in  the  pool  result 
from  the  backwater  effect  of  the  riffle.  Isolating 
the  effect  of  bar  forms  on  flow  resistance  is 
achieved  by  first  establishing  the  roughness  height 
of  the  surface  bed  material  on  the  riffle.  Overall 
resistance  to  flow,  in  terms  of  the  total  roughness 


height  due  to  bed  forms  and  grains  for  equivalent 
uniform  flow,  is  determined  from  the  riffle  and 
reach  average  flow  geometry  and  the  grain  rough- 
ness height.  Differences  between  total  and  grain 
roughness  heights  define  the  bar  form  effect.  Field 
data  from  62  sites  in  the  United  Kingdom  illustrate 
that  at  bankfull  flow  bar  roughness  heights  are 
generally  in  the  range  0-0.5  m,  although  values  as 
high  as  1  5  m  are  also  observed.  (Author's  abstract) 
W89-05215 


METHOD      FOR      OPTIMAL      DESIGN      OF 
BRANCHED  NETWORKS  ON  FLAT  TERRAIN, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Industrial  Engineering  and  Management. 
For  primary  bibliographic  entry  see  Field  5F. 

W89-05234 


PREDICTING  INTERNAL  ROUGHNESS  IN 
WATER  MAINS, 

Waterways  Experiment  Station.  Vicksburg.  MS. 
For  primary  bibliographic  entry  see  Field  8G. 
W89-05245 


TELEGRAPH  CANYON  CREEK  CHANNEL 
IMPROVEMENT  PROJECT,  SAN  DIEGO 
COUNTY,  CALIFORNIA:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways  Experiment  Station. 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-05399 


ABOUT  THE  NUMERICAL  ANALYSIS  OF  DY- 
NAMICS IN  MULTI-COMPONENT-CON- 
TINUA, 

Hanover  Univ.  (Germany,  F.R.). 

T.  Hartmann,  and  U.  Meissner. 

IN:  Groundwater  Flow  and  Quality  Modelling.  D. 

Reidel  Publishing  Co..   Boston.    1988.  p  539-546. 

101  ref. 

Descriptors:  'Hydraulic  properties,  *Fluid  dynam- 
ics, 'Numerical  analysis,  'Seepage.  Drainage. 
Groundwater  movement.  Mathematical  models. 
Dikes.  Hydraulic  models.  Hydraulic  structures, 
Dam  stability. 

The  theory  of  multi-component-continua  is  of  spe- 
cial interest  for  the  investigation  of  the  stability  of 
dams  and  dikes.  In  this  field  the  phenomena  of 
seepage  flow,  drainage  with  filter  layers,  liquefac- 
tion and  consolidation  occur  under  excitation  by 
stationary  and  time  dependent  external  forces.  A 
unique  theory  of  mixtures  (soil,  water,  air)  is  neces- 
sary with  regard  to  the  internal  interaction  of 
stresses  in  order  to  perform  a  reliable  numerical 
simulation  of  the  transient  flow  and  the  dynamic 
deformations  of  solid  material.  Since  1984  relevant 
field  data  have  been  collected  from  hydraulic,  nat- 
ural-scale experiments  in  the  large  Wave  Channel 
(length  300  m,  depth  7  m,  width  5  m)  at  the 
University  of  Hanover.  Through  the  use  of  these 
data,  numerical  models  can  be  calibrated  with  re- 
spect to  laboratory  studies.  In  general,  the  numeri- 
cal models  allow  the  investigation  of  a  wide  varie- 
ty of  related  problems,  especially  in  the  optimiza- 
tion of  sea  dike  structures.  (See  also  W89-05465) 
(Author's  abstract) 
W89-05495 


DETERMINISTIC  NATURE  OF  FLOOD  FRE- 
QUENCIES: SOME  OBSERVATIONS. 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-05645 


HYDROLOGY, 

Pacific  Gas  and  Electric  Co..  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  8A. 
W89-05694 


SPILLWAY   DESIGN    AND    CONSTRUCTION: 
HYDRAULIC  DESIGN  CONSIDERATIONS. 

Corps  of  Engineers,  Seattle,  WA.  Hydraulics  Sec- 


ENGINEERING  WORKS— Field  8 
Hydraulics — Group  8B 


For  primary  bibliographic  entry  see  Field  8A. 
W89-05722 


SPILLWAY   DESIGN    AND   CONSTRUCTION: 
STRUCTURAL  DESIGN  CONSIDERATIONS. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05723 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS--CAVI- 
TATION  AND  AERATION. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05724 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS--CAVI- 
TATION  PROTECTION  OF  SPILLWAY 
CRESTS, 

Corps  of  Engineers.  Seattle.  W'A.  Hydraulics  Sec- 
tion. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05725 


SPILLWAY  DESIGN  AND  CONSTRUCTION: 
SPECIAL  DESIGN  CONSIDERATIONS  -ABRA- 
SION OF  FLOW  SURFACES, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05726 


SPILLWAY  PERFORMANCE  AND  REMEDLAL 
MEASURES:  IDENTIFICATION  AND  CATE- 
GORIZATION OF  CAUSES  OF  MALPERFOR- 
MANCE, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05731 


SPILLWAY  PERFORMANCE  AND  REMEDLAL 
MEASURES:  EXAMPLES  AND  CASE  HISTO- 
RIES OF  MALPERFORMANCE-CA\TIATION 
AND  ABRASION  DAMAGE  TO  CONCRETE 
FLOW  SURFACES, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05732 


SPILLWAY  PERFORMANCE  AND  REMEDIAL 
MEASURES:  EXAMPLES  AND  CASE  HISTO- 
RIES OF  MALPERFORMANCE-BEHA\ TOR 
OF  THE  IGUACU  RIVER  CHUTE  SPILLWAYS. 

For  primary  biblioeraphic  entry  see  Field  8A. 
W89-05733 


SPILLWAY  PERFORMANCE  AND  REMEDIAL 
MEASURES:  EXAMPLES  AND  CASE  HISTO- 
RIES OF  MALPERFORM ANCE-CAVITATION 
DAMAGE  IN  SHORT  STILLING  BASINS. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05734 


SPILLWAY  PERFORMANCE  AND  REMEDIAL 
MEASURES:  EXAMPLES  AND  CASE  HISTO- 
RIES OF  MALPERFORM  ANCE--C  AVITATION 
DAMAGE  AND  REPAIR  OF  GLEN  CANYON 
DAM  SPILLWAY  TUNNELS, 
Bureau  of  Reclamation.  Denver,  CO.  Hydraulics 
Branch. 

For  primary  bibliographic  entrv  see  Field  8A. 
W89-05735 


SPILLWAY  PERFORMANCE  AND  REMEDLAL 
NDZASURES:  REMEDIAL  >DZASURES--IN- 
CREASING  SPILLWAY  CAPACITY, 

Corps  of  Engineers.  Seattle,  WA.  Hydraulics  Sec- 
tion. 

For  primary'  bibliographic  entrv  see  Field  8A. 
W89-05736 


SPILLWAY  PERFORMANCE  AND  REMEDLAL 
MEASURES:  REMEDLAL  ME  \SURES-CAVI- 
TATION  PREVENTION, 

For  primary  bibliographic  entry  see  Field  8A. 
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Group  8B — Hydraulics 


W89-05737 


OUTLET  DESIGN  AND  CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05738 


NORTH  LYNN  DRAINAGE  SCHEME:  HY- 
DRAULIC MODEL  STUDIES, 

British     Hydromechanics    Research    Association, 
Cranfield  (England). 
M.  W.  Payne. 

The  British  Hydromechanics  Research  Associa- 
tion, Bedford,  England.  Report  No  RR  2168, 
March  1984.  17p,  8  fig. 

Descriptors:  *Drainage  programs,  "Open-channel 
flow,  *Culvert  flow,  'Hydraulic  models,  'Hydrau- 
lic structure,  'Culverts,  Flow  profiles,  Channel 
morphology,  Channel  scour.  Water  surface  pro- 
files, Flow  rates. 

A  hydraulic  model  of  the  existing  culvert  under 
Stone  Bridge,  King's  Lynn,  and  the  proposed  up- 
stream and  downstream  transitions  and  channels, 
was  constructed  to  a  scale  of  1:15.  The  model 
represented  all  the  relevant  features  including  full 
channel  lengths,  bed  slopes,  divergence  angles, 
bends  and  the  downstream  control  structure.  The 
purpose  of  the  investigations  was  to  measure  water 
surface  elevations  through  the  system  and  in  par- 
ticular the  head  drop  through  the  culvert,  and  to 
study  the  flow  regimes  and  patterns  over  the  full 
range  of  flow  rates  and  control  levels.  Particular 
interest  was  paid  to  the  river  bed  velocities  in  the 
downstream  bend  and  channel  with  respect  to  the 
possibility  of  scour.  (Lantz-PTT) 
W89-05749 


PRESSURE  SURGE  ANALYSIS  OF  PRO- 
POSED CHEDDAR  PUMPING  STATION, 
BRENT  KNOLL  ZONE, 

British    Hydromechanics    Research    Association, 

Cranfield  (England). 

For  primary  bibliographic  entry  see  Field  8C. 

W89-05750 


8C.  Hydraulic  Machinery 


TAMING  B.C.  HYDRO:  SITE  C  AND  THE  IM- 
PLEMENTATION OF  THE  B.C.  UTILITIES 
COMMISSION  ACT, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-05342 


HYDROPNEUMATIC  PUMP  SYSTEM  DEVEL- 
OPMENT, 

Agency  for  International  Development,  Washing- 
ton, DC.  Water  and  Sanitation  for  Health  Project. 
Y.  Sternberg,  and  J.  French. 

Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Technical  Report  No.  23,  April 
1984.  63p,  1  tab,  3  append.  AID  Contract  5942-C- 
00-4085-00,  Project  936-5942. 

Descriptors:  'Pumps,  'Hydropneumatic  pump, 
'Hydraulic  machinery,  'Developing  countries, 
'Water  conveyance,  Water  supply  development, 
Mathematical  models,  Computer  models,  Model 
studies,  Hydraulic  equipment. 

The  concept  of  a  hydropneumatic  pump  was  inves- 
tigated because  it  is  potentially  suitable  for  pump- 
ing water  in  remote  areas  using  the  energy  of  some 
of  the  water  in  the  source  stream.  The  pump  can 
be  built  almost  entirely  out  of  oil  drums  and  stand- 
ard small-bare  piping;  it  is  self-priming;  and  except 
for  two  check  valves  there  are  no  moving  parts. 
The  development  of  a  system  which  could  serve  a 
community  of  5,000  persons  and  provide  each 
person  with  20  gallons  of  water  during  a  10  hour 
period  was  studied.  This  included  the  development 
of  a  mathematical  model  as  an  aid  to  the  design 
and  construction  of  a  functional  prototype.  It  also 
included  the  construction  of  a  full  scale  prototype 
model,  which  was  limited  inasmuch  as  it  was  not 


equipped  for  continuous  operation  and  trial  runs 
were  restricted  to  fill  and  discharge  batch  runs 
without  exploring  the  various  parameters  neces- 
sary for  establishment  of  optimum  scale  and  sizing 
of  various  components.  Should  the  task  be  re- 
sumed, it  is  recommended  that  future  studies  with 
the  physical  model  and  the  computer  model  in- 
clude: (1)  Completion  and  full  commissioning  of 
the  physical  model  with  modified  siphon  size  or 
multiple  alternate  siphon  piping;  (2)  Calibration 
and  verification  of  the  computer  model.  (3)  A 
determination  of  the  relationship  between  the 
amount  of  lift  and  discharge  of  low  rate  of  the  unit 
with  a  means  for  expressing  this  relationship;  (4) 
Better  definition  of  pump  capacity  as  a  function  of 
component  pipe  diameters  and  lengths  and  other 
geometric  parameters;  (5)  Through  use  of  the  pro- 
totype, study  the  secondary  hydraulic  questions 
not  fully  addressed  in  the  computer  model  such  as 
unstable  flow,  air  counterflow,  and  assured  siphon 
priming;  and  (6)  An  assessment  of  the  range  of 
applicability  and  the  degree  of  utility  of  this  type 
of  pump.  (Lantz-PTT) 
W89-05520 


OUTLET  DESIGN  AND  CONSTRUCTION, 

For  primary  bibliographic  entrv  see  Field  8A. 
W89-05738 


PRESSURE  SURGE  ANALYSIS  OF  PRO- 
POSED CHEDDAR  PUMPING  STATION, 
BRENT  KNOLL  ZONE, 

British    Hydromechanics    Research    Association, 
Cranfield  (England). 
J.  Boxer. 

The  British  Hydromechanics  Research  Associa- 
tion, Bedford,  England.  Report  No.  RR  2169, 
March  1984.  29p,  1 1  ref,  append. 

Descriptors:  'Scours,  'Pressure  distribution, 
'Pumping  plants,  Hydraulic  profiles,  Hydraulic 
models,  Flow  profiles,  Simulation  analysis,  Pipe 
flow,  Hydraulic  design,  Pumps. 

An  analysis  has  been  carried  out  on  the  transient 
behavior  of  the  Brent  Knoll  zone  of  Cheddar 
Pumping  Station  which  is  under  design.  Four  cases 
of  pump  start-up  and  shut-down  have  been  mod- 
eled and  surge  protection  equipment  has  been  spec- 
ified to  limit  pressures  to  the  prescribed  limits. 
These  have  been  taken  as  a  maximum  of  90  m 
gauge  pressure  and  a  minimum  of  about  10  m  to 
prevent  the  air  valves  from  opening,  which  is 
undesirable.  One  case,  Case  1.1,  was  tested  with  an 
accumulator  of  approximately  19.5  cu  m  total 
volume,  initial  water  volume  of  6.9  cu  m  and  an  air 
volume  of  12.6  cu  m  and  a  back  feed  into  East 
Brent  inlet  pipe  3  m  below  pipe  entry  level.  Mini- 
mum pressure  upstream  of  the  float  valve  should 
be  limited  to  approximately  3  m  gauge  and  maxi- 
mum pressure  in  the  line  to  81.1  m  at  the  pump 
delivery.  Minimum  pressures  along  the  line  should 
be  limited  to  8.5  m  gage  at  node  23  (high  spot  in 
Brent  Knoll  Branch).  This  should  be  sufficient  to 
prevent  air  valves  from  opening  during  the  down- 
surge.  The  inflow  and  outflow  cases  used  in  this 
calculation  have  been  based  on  a  high  loss  between 
the  accumulator  and  its  connection  to  the  delivery 
main  at  node  13.  This  is  adequate  to  allow  a 
considerable  amount  of  pipework,  fittings  and  a 
suitably  sized  orifice  plate  to  be  installed  without 
reducing  the  flow  available  into  and  out  of  the 
accumulator  during  surge  conditions.  By  using  this 
high  value  there  is  flexibility  in  siting  the  accumu- 
lator, without  having  to  worry  about  changing  loss 
coefficients  in  the  computer  simulation.  (Lantz- 
PTT) 
W89-05750 


8D.  Soil  Mechanics 


ANALYSES  OF  DAM  FAILURES  IN  1985  CHIL- 
EAN EARTHQUAKE, 

New  Hampshire  Univ.,   Durham.   Dept.  of  Civil 
Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 
W 89-05 344 


GEOLOGY:  LAND  SUBSIDENCE, 


For  primary  bibliographic  entr>  see  Field  8E 
W89-05697 


MATERIALS:     MATERIALS     KJR     EMUASK- 

V1KMS. 

C.  A.  Fetzer. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York.  NY.  1988  p  172-176,216.  1  fig,  9 
ref. 

Descriptors:  'Construction  materials.  'Dam  con- 
struction, 'Earth  dams.  'Rockfill  dams,  'Embank- 
ments, Design  criteria.  Economic  feasibility.  Rock 
properties,  Rock  excavation.  Slope  protection,  Soil 
cement,  Asphaltic  concrete,  Drainage. 

Embankments  for  water-retention  purposes  can  be 
safely  constructed  from  most  available  materials, 
provided  the  design  properly  takes  into  consider- 
ation their  properties  To  be  economically  viable, 
most  embankments  must  utilize  locally-available 
materials,  with  off-site  items  limited  to  specialty 
materials  such  as  filters,  drains,  and  riprap.  Materi- 
als for  rockfill  embankments  are  considered  to  be 
hard  rock  fragments  that  do  not  break  down  sub- 
stantially during  placement  and  compaction,  and 
remain  essentially  free-draining  in  the  embankment 
with  a  high  shearing  strength.  Rock-type  materials 
obtained  from  stripping  the  foundation  to  firm 
rock  and  from  trimming  the  abutments  are  usually 
contaminated  with  overburden  and  weathered 
rock;  hence,  these  materials  ordinarily  cannot  be 
used  as  rockfill,  but  could  possibly  be  used  in  a 
random  zone  if  stockpiling  and  double  handling 
were  cost-effective  in  comparison  with  other  mate- 
rial sources.  Quarry  stone  is  the  most  commonly 
used  slope  protection  for  embankments.  Cobbles 
and  boulders  are  also  used  but  lack  the  interlocking 
of  quarried  stone.  Soil  cement,  concrete  facing, 
and  asphaltic  concrete  have  been  used  in  areas 
where  the  cost  of  stone  protection  is  excessive. 
Filter  and  drainage  materials  are  obtained  mostly 
from  commercial  sources  or  from  processing  on- 
site  materials  through  a  screening  and  washing 
plant.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05700 


MATERIALS:  DISPERSIVE  CLAYS, 

Bureau  of  Reclamation,  Denver,  CO.  Geothechni- 
cal  Branch. 
P.  C.  Knodel. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  176-182,  216-217,  3 
fig,  40  ref. 

Descriptors:  'Construction  materials,  'Dam  con- 
struction, 'Earth  dams,  'Soil  properties,  'Clays, 
'Dam  design,  Erosion,  Dam  failure,  Soil  tests,  Soil 
engineering,  Filters,  Impervious  soils.  Safety, 
Design  criteria. 

Dispersive  clays  are  those  clays  with  unique  prop- 
erties that  under  certain  conditions  deflocculate 
and  are  rapidly  eroded  and  carried  away  by  water 
flow.  These  properties  can  result  in  disastrous  con- 
sequences for  earthfill  dams  constructed  with  these 
materials.  However,  much  is  now  known  about  the 
presence,  properties,  and  tests  for  identification  of 
dispersive  clays  and  for  their  use  in  earthfill  dams. 
With  the  present  state  of  knowledge  of  dispersive 
clays,  it  is  believed  that  no  important  changes  are 
necessary  in  current  practice  for  designing  and 
constructing  earth  embankment  dams.  However,  it 
is  important  for  the  engineer  to  be  able  to  identify 
dispersive  clays  on  a  given  project  so  that  special 
care  and  attention  can  be  given  during  design  and 
construction  to  the  critical  areas  in  which  they  will 
be  used.  Recent  research  on  filters  has  shown  that 
dispersive  clays  can  be  safely  and  effectively  used 
if  well-designed  filters  are  incorporated  into  the 
plan.  Several  major  dams  have  been  built  in  the 
last  few  years  with  impervious  zones  identified  as 
dispersive  clays.  Safe  dams  can  be  built  with  dis- 
persive-clay materials  if  certain  precautions  are 
taken.  Precautions  include,  but  are  not  limited  to. 
proper  moisture  and  density  control,  use  of  filters 
and  filter  drains,  select  placement  of  materials,  use 
of  sand/gravel  blankets  or  lime-modified  soil  on 
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Rock  Mechanics  and  Geology — Group  8E 


slopes,  and  chemical  treatment  of  the  clays.  (See 

also  W89-05687)  (Shidler-PTT) 

W89-05701 


EARTHQUAKE     RESPONSE     ANALYSIS     OF 
EMBANKMENT  DAMS, 

Woodward-Clyde  Consultants,  Oakland,  CA. 
For  primary  bibliographic  entry  see  Field  8E. 
W89-05708 


detrimental  seepage  is  detected,  many  dams  can  be 
saved  by  quick  and  appropriate  action.  Seepage 
problems,  cracking  and  slides,  or  settlement  may 
require  remedial  action.  Case  histories  of  remedial 
measures  at  Mohicanville  Dike  No.  2,  Logan 
Martin  Dam,  Calaveras  Dam,  and  Lake  Sherburne 
Dam  (where  reinforced  earth  was  used  to  raise  the 
dam  crest)  are  presented.  (See  also  W89-05687) 
(Shidler-PTT) 
W89-05711 


placed  should  provide  safe  structural  support  of 
the  rockfill,  and  should  not  be  damaged  by  what- 
ever leakage  may  occur  through  the  impervious 
element  or  its  foundation.  A  group  of  32  photo- 
graphs is  included  to  illustrate  particularly  impor- 
tant, on-the-job  construction  conditions  at  a 
number  of  projects.  (See  also  W89-05687)  (Shidler- 
PTT) 
W89-05713 


EARTHFILL  DAM  CONSTRUCTION  AND 
FOUNDATION  TREATMENT, 

C.  A.  Fetzer,  W.  F.  Swiger,  and  R.  W.  Kramer. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  321-353,  19  fig,  4  tab, 
33  ref. 

Descriptors:  *Dam  construction,  *Earth  dams, 
*Dam  foundations,  'Engineering  geology,  ♦Con- 
struction methods,  Dam  design,  Borrow  pits, 
Grouting,  Soil  treatment,  Soil  compaction,  Inspec- 
tion, Quality  control. 

Variations  in  foundation  conditions  and  borrow- 
area  materials  from  the  assumptions  of  geologists 
and  designers  during  design-stage  investigations 
should  be  expected.  Uncertainties  in  the  foundation 
and  abutment  conditions  and  in  borrow  materials 
have  led  to  the  conclusion  that  the  design  must 
continue  through  construction.  Foundation  treat- 
ment for  an  embankment  dam  may  include  general 
excavation,  core-contact  preparation  on  hard  rock, 
core  contacts  on  soft  rocks  and  similar  materials, 
drainage  of  foundations,  surface  preparation  for 
the  shell  sections  of  the  dam,  dewatering,  and 
foundation  grouting.  Treatment  of  collapsible 
foundation  soils  involves  the  addition  of  water  to 
the  soil  to  allow  consolidation  as  the  embankment 
is  being  constructed.  Aspects  of  earthfill  construc- 
tion include  operation  of  borrow  sources,  control 
of  surface  drainage,  removal  of  the  foundation 
dewatering  system,  initial  lifts  (layers  of  fill)  on 
rock  foundations,  compaction  against  abutments 
and  structures,  compaction  around  instrumenta- 
tion, placement  of  lifts,  compaction  control,  com- 
paction equipment,  and  utilization  of  instrumenta- 
tion. The  importance  of  adequate  inspection  and 
quality  control  in  earth-dam  construction  cannot 
be  overstated.  In  case  there  may  be  disputes  and 
modifications,  inspection  and  construction  records 
should  include  construction  history  and  as-built 
drawings.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05710 


EARTHFILL  DAM  PERFORMANCE  AND  RE- 
MEDIAL MEASURES, 

C.  A.  Fetzer,  W.  F.  Swiger,  J.  G.  Wulff,  and  R.  W. 
Kramer. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  354-367,  7  fie,  1  tab 
14  ref. 

Descriptors:  *Dam  safety,  'Earth  dams,  *Dam  sta- 
bility, 'Seepage,  'Monitoring,  'Embankments,  En- 
gineering personnel,  Inspection,  Early  impound- 
ment, On-site  investigations.  Dam  failure.  Cracks, 
Case  studies. 

Earth  embankments  are  massive  structures  that 
inherently  have  movements  and  seepage.  Analyses 
and  comparative  data  should  be  used  to  establish 
acceptable  benchmark  norms;  however,  inspectors, 
instrumentation  personnel,  and  evaluators  should 
always  be  on  the  alert  even  before  the  benchmark 
norms  are  reached,  for  adverse  trends  in  data  plots, 
cracks,  seepage  concentrations,  boils,  evidence  of 
piping,  sinkholes,  and  other  signs  of  distress.  Moni- 
toring of  the  initial  filling  of  the  reservoir  should 
include  a  preparation  stage,  on-site  inspection,  va- 
lidity-checking of  instrumentation  data,  and  daily 
data  evaluation.  As  long  as  water  is  impounded  in 
the  reservoir,  the  potential  exists  for  incidents  to 
occur  from  slope  failures  due  to  saturation  and/or 
drawdown,  undermining,  or  piping  failure  from 
long-term  seepage,  and  so  on;  hence,  it  is  necessary 
to  establish  a  continued  long-term  on-site  monitor- 
mg  and  evaluation  program  to  ensure  the  safety  of 
the  dam.  Although  not  all  dams  can  be  saved  after 


ROCKFILL  DAM  DESIGN  AND  ANALYSIS, 

Leps  (Thomas  M.),  Inc.,  Menlo  Park,  CA. 
T.  M.  Leps. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  368-387,  10  fig,  1  tab 
53  ref. 

Descriptors:  'Rockfill  dams,  'Dam  design,  'Engi- 
neering geology,  'Rock  properties,  'Heterogene- 
ity, Soil  mechanics,  Dam  foundations,  Compac- 
tion, Construction  methods,  Safety. 

Many  researchers  have  gone  to  great  lengths  to  try 
to  make  determination  of  the  properties  of  rockfill 
conform  to  the  procedures  and  concepts  of  soil 
mechanics,  and  to  be  comparably  meaningful.  The 
overwhelming  fact  remains  that  it  is  virtually  im- 
possible and  impracticable  to  adapt  most  soil-me- 
chanics-type tests,  within  credible  limits,  to  testing 
and  evaluating  materials  that  characteristically 
contain  asymmetric  boulders  from  8  in.  (20  cm)  to 
36  in.  (90  cm)  in  size.  It  seems  obvious  that  the 
primary  function  of  rockfill  in  embankment  dams  is 
to  provide  structural  support  for  whatever  type  of 
impervious  zone  in  the  dam  may  be  desired.  Rock- 
fill-dam  design  considerations  include  rockfill 
sources,  physical  properties  of  source  rock, 
quarry/borrow  constraints,  gradation  controls, 
zoning  of  classes  of  rockfill  within  a  dam,  dirty 
rockfill,  oversize  rockfill,  transportation  and  place- 
ment, foundation  requirements,  lift  (layer)  thick- 
ness and  characteristics,  compaction,  slope  stabili- 
ty, drainage,  phased  construction,  quality  control, 
and  instrumentation.  Three  examples  of  advanced 
rockfill-dam  design  are  given.  Despite  its  extreme- 
ly heterogeneous  nature,  rockfill  offers  the  design- 
er a  construction  material  that,  when  placed  with 
only  the  simplest  of  controls  and  good  judgment,  is 
strong,  reliable,  enduring,  forgiving,  and  remark- 
ably safe.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05712 


ROCKFILL  DAM  CONSTRUCTION  AND 
FOUNDATION  TREATMENT, 

Leps  (Thomas  M),  Inc.,  Menlo  Park,  CA. 
T.  M.  Leps. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  388-408,  32  fig,  12 
ref. 

Descriptors:  'Rockfill  dams,  'Dam  construction, 
'Dam  foundations,  'Engineering  geology,  'Con- 
struction methods,  Rock  testing,  Performance 
evaluation,  Rock  excavation,  Construction  materi- 
als, Construction  equipment,  Leakage. 

Construction  of  rockfill  requires  judicious  investi- 
gations, geological  examination,  and  engineering 
assessment  of  the  source  rock;  but  beyond  that  it  is 
a  job  for  massive,  rugged  equipment  and  simple, 
sensible  procedures,  emphasizing  strong  organiza- 
tion and  reliance  on  visual  observations  and  sound 
judgment.  Except  for  the  essential  need  for 
strength  testing  of  'representative'  samples  in  the 
laboratory,  little  can  be  done  of  a  theoretical  or 
laboratory  nature  to  realistically  evaluate  the  per- 
formance characteristics  of  rockfill.  Historically 
there  have  been  five  major  sources  of  rockfill: 
quarries;  tunnel  muck;  alluvial  deposits  of  boulders, 
cobbles,  and  gravels;  talus  slopes;  and  dredger 
tailings.  Rockfill  processing,  a  term  that  may  gen- 
erally be  limited  to  cover  screening  to  remove 
either  excessively  large  rocks  or  an  excess  of  fines, 
is  likely  to  be  expensive  and  hence  usually  unat- 
tractive. Rockfill  is  generally  transported  by  very 
large,  powerful,  off-highway,  rubber-tired  trucks 
or  bottom-dump  wagons,  and  rarely  by  conveyor 
belt.  The  foundation  material  on  which  rockfill  is 


ROCKFILL  DAM   PERFORMANCE  AND   RE- 
MEDIAL MEASURES, 

Leps  (Thomas  M.),  Inc.,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  8A. 
W89-05714 


8E.  Rock  Mechanics  and 
Geology 


SPECIALIZED        INVESTIGATION        TECH- 
NIQUES FOR  DEFINING  KARSTIC  CAVITIES, 

Golder  Associates,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04603 


LOW  SLUMP  COMPACTION  GROUTING  FOR 
CORRECTION  OF  CENTRAL  FLORIDA  SINK- 
HOLES, 

GKN  Hayward  Baker,  Inc.,  Tampa,  FL. 
For  primary  bibliographic  entry  see  Field  4B. 
W  89-04604 


CASE  STUDY:  REMEDIATION  OF  KARST 
COLLAPSES  IN  WATER/WASTEWATER  IM- 
POUNDMENTS, 

Syntex  Agribusiness,  Inc.,  Springfield,  MO. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-04605 


INTERLACHEN,  FLORIDA;  A  DESCRIPTION 
OF  THICKLY  MANTLED  KARST, 

GeoLogic  Information  Systems,  Gainesville,  FL. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04610 


ASSESSMENT  BY  ELECTRICAL  RESISTIVITY 
METHODS  OF  POTENTIAL  GEOLOGICAL 
HAZARDS  IN  KARSTIC  TERRANES, 

Florida  Univ.,  Gainesville.  Dept.  of  Geology. 
D.  L.  Smith,  and  A.  F.  Randazzo. 
IN:  Proceedings  of  the  Environmental  Problems  in 
Karst  Terranes  and  Their  Solutions  Conference. 
National   Water   Well   Association,   Dublin,   OH. 
1986.  p  487-501,  9  fig,  16  ref. 

Descriptors:  'Karst,  'Subsidence  'Groundwater 
'Resistivity,  'Geological  surveys,  'Geophysics, 
'Florida,  Conductivity,  Limestone,  Electrical 
studies. 

Collapse  or  subsidence  over  subsurface  dissolution 
cavities  poses  a  significant  jeopardy  for  structures 
in  the  karstic  terrane  of  north-central  Florida. 
Major  construction  projects  are  often  preceded  by 
extensive  exploratory  boring  efforts  to  develop  an 
appraisal  of  potential  sinkhole  activity.  Analyses  of 
direct  current  electrical  resistivity  anomalies  can 
also  yield  a  reliable  assessment  of  the  presence  and 
magnitude  of  subsurface  cavities.  In  an  otherwise 
geoelectrically  uniform  medium  of  limestone,  cav- 
ities below  the  water  table  are  anomalous  because 
the  ion-rich  groundwater  is  more  conductive  than 
the  water-saturated  country  rock.  Air-filled  cav- 
ities have  an  infinite  resistance  and  display  a  posi- 
tive resistivity  anomaly.  Using  an  appropriate  com- 
bination of  sounding  and  profiling  methods  with 
the  Wenner  electrode  configuration,  cavities  of  can 
be  detected  to  depths  of  50-70  ft.  Based  on  bore- 
hole confirmations,  a  direct  relationship  between 
electrode  spacing  and  effective  depth  of  current 
penetration  appears  to  exist  in  Florida  limestones. 
While  standard  Wenner  electrode  arrays  can  be 
used  to  detect  cavities  and  to  estimate  their  depth, 
the  pole-dipole  resistivity  method  is  used  to  deter- 
mine the  probable  size  and  configuration  of  the 
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subsurface  feature.  A  specially-adapted  geophysi- 
cal interpretation  technique  using  intersecting  pairs 
of  arcs  has  been  shown  to  depict  the  shape  and 
position  of  electrically  anomalous  features  accu- 
rately below  the  surface.  Pre-construction  surveys 
of  selected  land  parcels  for  potentially  hazardous, 
near-surface  cavities  can  be  accomplished  more 
economically  and  with  less  disruption  by  electrical 
resistivity  surveys  than  by  borehole  drilling.  (See 
also  W89-04586)  (Author's  abstract) 
W89-04612 


SINKHOLES   IN   FLORIDA:   AN   INTRODUC- 
TION, 

Florida  Sinkhole  Research  Inst.,  Orlando. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04620 


GEOLOGY  FOR  PLANNING  IN  BOONE  AND 
WINNEBAGO  COUNTIES, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04626 


GEOLOGY  FOR  PLANNING  IN  BOONE  AND 
WINNEBAGO  COUNTIES. 

Illinois  State  Geological  Survey  Div.,  Champaign. 
Illinois  State  Geological  Survey  Division,  (No 
date).  3  plates. 

Descriptors:  *Boone  County,  *Winnebaga  County, 
♦Soil  disposal  fields,  *Illinois,  *  Waste  disposal, 
♦Geologic  mapping,  *Maps,  Geologic  formations, 
Land  disposal,  Classification,  Data  collections,  Soil 
properties,  Soil  adsorption  capacity,  Septic  tanks. 

Three  plates  are  combined  under  one  title.  They 
are  individually  titled:  (1)  Geologic  materials  to  a 
depth  of  20  ft  in  Boone  and  Winnebago  Counties; 
(2)  Classification  of  geologic  materials  for  land 
burial  of  wastes  in  Boone  and  Winnebago  Coun- 
ties; and  (3)  Classification  of  geologic  materials  for 
waste  disposal  by  septic  tank  soil  absorption  sys- 
tems in  Boone  and  Winnebago  Counties.  (Lantz- 
PTT) 
W89-04641 


BEDROCK  TOPOGRAPHY  AND  GLACIAL  DE- 
POSITS OF  THE  COLONIE  CHANNEL  BE- 
TWEEN SARATOGA  LAKE  AND  COEYMANS, 
NEW  YORK  WITH  A  SECTION  ON  THE 
GROUND-WATER  POTENTIAL  OF  THE  CAP- 
ITAL DISTRICT  BURIED-V ALLEY  DEPOSITS, 
Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04835 


BEDROCK  TOPOGRAPHY  AND  GLACIAL  DE- 
POSITS OF  THE  COLONIE  CHANNEL  BE- 
TWEEN SARATOGA  LAKE  AND  COEYMANS, 
NEW  YORK, 

New      York      State      Geological      Survey/Slate 

Museum,  Albany. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04836 


GEOLOGY    OF   THE    SURFICIAL    AQUIFER 
SYSTEM,  DADE  COUNTY,  FLORIDA, 

Geological   Survey,  Tallahassee,   FL.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04925 


Descriptors:  *Geologic  data,  'Geology,  'Bedrock, 
'Topography,  'Oak  Ridge,  'Geophysics,  Drillers 

logs,  Maps,  Boreholes,  Weathering. 

A  preliminary  interpretation  of  the  lithology, 
thickness  of  regolith,  and  configuration  of  the  bed- 
rock surface  underlying  Bear  Creek  and  Union 
Valleys  near  Oak  Ridge,  Tennessee,  was  made 
based  on  geologic  and  geophysical  data  from  bore- 
holes and  cores  in  Bear  Creek  Valley  and  on 
related  work  of  other  investigators.  Analysis  of 
drillers'  logs  and  lithologic  logs  and  comparison  of 
these  data  with  a  topographic  map  indicated  that 
topography  and  depth  of  weathering  are  interde- 
pendent and  are  ultimately  controlled  by  lithology. 
Topographic  patterns  were,  therefore,  used  to 
extend  localized  geologic  data  to  a  larger  scale. 
Maps  of  the  surficial  geology,  thickness  of  regolith, 
and  configuration  of  the  bedrock  surface  are  pre- 
sented. (Author's  abstract) 
W89-04937 


ADVANCED  DAM  ENGINEERING  FOR 
DESIGN,  CONSTRUCTION,  AND  REHABILI- 
TATION. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05687 


LESSONS  FROM  NOTABLE  EVENTS:  THE 
BALDWIN  HILLS  RESERVOIR  FAILURE, 

Leps  (Thomas  M),  Inc.,  Menlo  Park,  CA. 
T.  M.  Leps,  and  R.  B.  Jansen. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  8-16,58,  5  fig,  4  ref. 

Descriptors:  'Baldwin  Hills  Dam,  'California, 
'Dam  failure,  'Reservoirs,  'Engineering  geology, 
'Reservoir  design,  'Geologic  fractures,  Subsid- 
ence, Erosion,  Oil  fields.  Drains,  Soil  types,  Reser- 
voir linings,  Seismic  properties. 

In  1963  water  broke  violently  through  the  down- 
stream face  of  Baldwin  Hills  Dam  in  Los  Angeles, 
California.  The  Inglewood  Fault,  the  most  north- 
erly of  four  principal  faults  of  the  Newport- 
Inglewood  uplift,  is  about  500  ft  west  of  the  reser- 
voir. Three  minor,  steeply  dipping  faults,  designat- 
ed Faults  I,  II,  and  V,  pass  through  the  reservoir, 
angling  away  from  the  Inglewood  Fault.  The  res- 
ervoir and  its  immediate  environs  were  subjected 
to  many  adverse  forces,  including  horizontal  and 
vertical  displacement  due  to  subsidence;  local 
breaking  of  the  weak  foundation;  some  erosion  at 
the  faults;  and  rebound  effects  due  to  oil-field 
repressurization,  reservoir  loading  and  unloading 
in  1951  and  1957,  and  the  final  inrush  of  water  into 
the  Fault  I-II  zone  at  time  of  failure.  Facing  the 
same  site  conditions  now,  and  armed  with  the 
knowledge  of  what  went  wrong  at  Baldwin  Hills, 
designers  could  make  several  improvements.  The 
obvious  first  step  would  be  to  avoid  rigid  drains 
close  to  the  water  face  and  to  the  unstable  and 
erodible  foundation.  A  paved  earth  lining  similar 
to  that  in  the  original  design  would  be  acceptable, 
but  preferably  of  soils  with  higher  plasticity.  An 
impermeable,  reinforced,  multi-ply  synthetic  mem- 
brane, placed  on  a  well-prepared  subgrade,  might 
provide  an  effective  underseal.  The  designers  of 
any  facility  at  the  site  also  would  have  to  be 
mindful  of  the  seismic  potential  of  the  area.  (See 
also  W89-05687)  (Shidler-PTT) 
W89-05688 


LESSONS    FROM    NOTABLE    EVENTS:    THE 
FAILURE  OF  MALP ASSET  DAM, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05689 


RECONNAISSANCE  OF  SURFICIAL  GEOLO- 
GY, REGOLITH  THICKNESS,  AND  CONFIGU- 
RATION OF  THE  BEDROCK  SURFACE  IN 
BEAR  CREEK  AND  UNION  VALLEYS,  NEAR 
OAK  RIDGE,  TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

A.  B.  Hoos,  and  Z.  C  Bailey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USCiS,  Box  25425,  Denver,  CO  80225.  USGS 
Waicr  Resources  Investigations  Report  86-4165. 
1986.  9p,  2  fig,  2  tab,   16  ref,   1   plate  in  pocket 


LESSONS  FROM  NOTABLE  EVENTS:  THE  ST. 
FRANCIS  DAM  FAILURE, 

R   B  Jansen. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  28-34,59,  4  fig,  6  ref. 

Descriptors:  'California,  'St.  Francis  Dam,  'Dam 
failure,  'Dam  foundations,  'Geologic  formations, 
1  umlslides.  Concrete  construction,  Conglomerate 


rocks,  Clays,  Wetting,  Cohesion,  Engineering  ge- 
ology, Grouting.  Inspection. 

St.  Francis  Dam,  California,  a  key  facility  of  the 
Los  Angeles  Bureau  of  Water  Works  and  Supply 
system,  collapsed  in  March  1928  The  dam  had  no 
inspection  gallery,  and  the  foundation  was  not 
pressure-grouted.  The  canyon  floor  and  the  left 
abutment  were  composed  of  a  relatively  uniform 
mica  schist  with  pronounced  thin  laminations, 
while  the  right  abutment  was  a  red  conglomerate 
that  has  been  described  as  poorly-assorted  schist, 
granite,  and  sandstone  detritus.  Some  investigators 
conjectured  that  the  failure  may  have  been  caused 
by  a  massive  landslide  on  the  left  abutment.  The 
dam  was  built  against  schist  in  which  the  thin 
laminations  stood  nearly  parallel  with  the  slope  of 
the  canyon  wall.  The  concrete  was  poured  against 
the  smooth  cleavage  faces  of  the  schist  and  ad- 
hered to  them,  but  there  was  little  adherence  be- 
tween the  schist  laminations  themselves.  Evident- 
ly, the  particles  of  the  conglomerate  were  held 
together  merely  by  the  films  of  clay  and  when  the 
mass  is  wet  all  cohesion  is  lost.  Lessons  have  been 
learned  from  the  St.  Francis  Dam  failure.  Site 
exploration  must  include  a  search  for  old  or  poten- 
tial slides  and  an  evaluation  of  their  possible  effects 
on  the  dam.  Consideration  must  be  given  to  foun- 
dation capability  under  a  full  range  of  foreseeable 
conditions,  including  shearing  and  weakening  due 
to  wetting.  The  need  for  foundation  grouting  has 
to  be  carefully  assessed.  (See  also  W89-05687) 
(Shidler-PTT) 
W89-05690 


LESSONS  FROM  NOTABLE  EVENTS:  FAIL- 
URE OF  TETON  DAM, 

Leps  (Thomas  M),  Inc.,  Menlo  Park.  CA. 
T.  M.  Leps. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  3441,59,  4  fig,  3  ref 

Descriptors:  'Teton  Dam,  'Idaho,  'Dam  failure, 
•Earth  dams,  'Geology.  'Dam  design.  'Seepage, 
Geomorphology,  Geologic  joints,  Aeolian  depos- 
its. Hydraulic  fracturing.  Compaction. 

Teton  Dam  failed  in  1976  during  first  filling  of  the 
reservoir.  The  dam  was  located  in  a  steep-walled 
canyon  incised  into  a  volcanic-origin  plateau  drain- 
ing into  the  Snake  River  Plain,  Idaho.  It  was  a 
compacted,  central-core,  zoned,  earth  and  gravel 
fill  embankment.  The  fundamental  cause  of  failure 
may  be  regarded  as  a  combination  of  geological 
factors  and  design  decisions  that,  taken  together, 
permitted  failure  to  develop.  The  principal  geolog- 
ic factors  were  (1)  the  numerous  open  joints  in  the 
abutment  rocks,  and  (2)  the  scarcity  of  more-suita- 
ble materials  for  the  impervious  zone  of  the  dam 
than  highly-erodible  and  brittle  windblown  soils. 
The  design  decisions  included  among  others  (1) 
complete  dependence  for  seepage  control  on  a 
combination  of  deep  key  trenches  filled  with  wind- 
blown soils  and  a  grout  curtain;  (2)  selection  of  a 
geometrical  configuration  for  the  key  trench  that 
encouraged  arching,  cracking,  and  hydraulic  frac- 
turing in  the  brittle  and  erodible  backfill;  (3)  reli- 
ance on  special  compaction  of  the  impervious  ma- 
terials as  the  only  protection  against  piping  and 
erosion  of  the  material  along  and  into  the  open 
joints,  except  some  of  the  widest  joints  on  the  face 
of  the  abutments  where  concrete  infilling  was  used; 
and  (4)  inadequate  provisions  for  collection  and 
safe  discharge  of  seepage  which  inevitably  would 
occur  through  the  foundation  rock  and  cutoff  sys- 
tems. (See  also  W89-05687)  (Shidler-PTT) 
W 89-05691 


LESSONS  FROM  NOTABLE  EVENTS:  VAIONT 
RESERVOIR  DISASTER, 

Kiersch  Associates,  Inc.,  Tucson,  AZ 
G.  A.  Kiersch. 

IN:  Advanced  Dam  Engineering  for  Design.  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  41-53,59,  10  fig.  19 
ref. 

Descriptors:  'Vaiont  Dam,  'Italy,  'Dam  failure. 
•Slope  stability,  'Landslides,  'Disasters,  'Geolog- 
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ic  formations,  Geologic  units,  Geological  surveys, 
Stress,  Strength,  Animal  behavior. 

One  of  the  worst  dam  disasters  in  history,  claiming 
more  than  2000  lives,  occurred  in  1963  at  the 
Vaiont  Dam  in  Italy.  This  tragedy,  caused  by  a 
tremendous  landslide,  is  a  benchmark  case  both  for 
inadequate  regional/areal  geological  investigations 
and  for  a  misconception  of  site-specific  geological 
features.  The  disaster  involved  one  of  the  world's 
highest  dams  (267  m),  which  sustained  no  damage 
to  the  main  shell  or  abutments.  Sudden  tremendous 
slope  failure  caused  an  overtopping  of  the  dam  by 
a  wave  some  125  m  high.  The  following  adverse 
features  of  the  geologic  environs  and  reservoir 
area  helped  cause  the  catastrophic  landslide:  (1) 
Steeply  tilted  rock  units  and  an  abundance  of  bed- 
ding slips,  clay  interbeds,  partings,  and  numerous 
old  slide  planes  and  faults.  (2)  The  steep  dip  of 
beds  changes  northward  to  Vaiont  canyon,  where 
rock  units  abruptly  flatten  along  a  synclinal  axis. 
(3)  An  ancient  slide  plane  occurred  throughout  the 
reservoir  wall  and  extended  upslope  through  the 
area  of  sliding.  (4)  Numerous  geological  features 
enhanced  and  facilitated  the  gravitational  sliding  as 
stresses  increased  and  strength  decreased.  Interest- 
ingly, some  ten  days  before  collapse,  the  animals 
grazing  on  slopes  became  nervous  and  moved  off 
the  area  of  subsequent  sliding,  suggesting  a  unique 
detection  technique  for  evaluating  the  stability  of  a 
slope.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05692 


LESSONS    FROM    NOTABLE    EVENTS:    THE 
WALTER  BOULDIN  DAM  FAILURE, 

Leps  (Thomas  M.),  Inc.,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  8 A. 
W89-05693 


struction,  and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  117-124,150-151,  1 
fig,  27  ref. 

Descriptors:  *Damsite  selection,  *Engineering  ge- 
ology, *Seismic  properties,  ""Tectonics,  "Earth- 
quake  engineering,  "Geological  surveys,  Damsites, 
Dams,  Dam  foundations,  Geologic  fractures,  De- 
formation, Earthquakes,  Reservoirs. 

Thorough  geotechnical  investigations  for  dam  and 
reservoir  projects  have  almost  always  included 
some  consideration  of  seismicity  and  faulting. 
Damage  can  occur  to  dams  from  earthquake  shak- 
ing effects  and/or  from  displacements  along  faults 
in  the  foundation  or  vicinity.  The  tectonic  setting 
and  the  seismicity  and  history  of  faulting  govern 
the  extent  and  method  of  earthquake  analysis  ap- 
propriate for  a  dam  at  any  particular  site.  Determi- 
nation of  the  full  range  of  earthquake  parameters 
for  design  purposes  requires  a  team  that  includes 
geologists,  seismologists,  engineers,  and  often  other 
technical  specialists.  Fault  investigations  for  dam 
studies  continue  to  be  an  evolving  technology  sub- 
ject to  new  scientific  developments  and  consider- 
able judgement.  Every  dam  site  does  not  require 
the  same  level  of  fault  investigation;  a  well  planned 
and  executed  geologic  investigation  for  most  dam 
sites  will  provide  the  data  required  for  the  seismic 
assessment  and  will  identify  those  sites  wherein 
more  extensive  seismotectonic  investigations  are 
required.  The  various  levels  of  investigation  re- 
quired depend  on  the  relationship  of  the  faulting 
systems  to  the  dam  site  and  on  the  criticality  of 
seismic  motion  and  deformation  to  the  dam.  Expe- 
rienced investigators  can  determine  the  appropri- 
ate level  of  studies  for  the  more  comprehensive 
investigations.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05696 


Descriptors:  "Engineering  geology,  *Dam  founda- 
tions, "Seepage,  Stability,  "Damsites,  "Geologic 
fractures,  "Geologic  joints.  Dam  construction, 
Abutments,  Embankments,  Seismic  properties, 
Pipe  flow. 

Dams  should  be  located  on  a  competent  founda- 
tion in  a  geologically  and  seismologically  stable 
area.  The  major  cause  of  most  dam  foundation 
problems  is  seepage,  which  can  contribute  to  abut- 
ment sliding,  embankment  failures,  and  piping  of 
the  foundation.  A  case  history  involving  seepage  is 
the  Colstrip  Surge  Pond  Dam  (California).  Faults 
at  damsites  are  usually  at  least  suspected  during  the 
preliminary  geological  investigation  of  the  site; 
however,  vegetation  and  deposits  of  alluvium,  col- 
luvium,  and  so  on,  may  cover  the  area  so  that  their 
presence  and/or  significance  is  not  understood 
until  they  are  uncovered  during  the  final  phase  of 
exploration  or  during  construction  Cedar  Springs 
Dam  (California)  is  an  example  of  a  construction 
site  with  fault  problems.  Joints  in  the  abutments  of 
dams  often  lead  to  slope  stability  problems,  and 
joints  under  a  dam  can  provide  avenues  for  seep- 
age that  could  contribute  to  piping  or  foundation 
erosion.  A  dam  which  failed  because  of  joint  prob- 
lems was  Teton  Dam  (Idaho).  Stress  relief  in  'soft' 
rocks  usually  occurs  as  rebound  of  the  foundation; 
differential  rebound  can  cause  serious  foundation 
problems.  Such  problems  were  encountered  at 
Oahe  Dam  (South  Dakota).  Most  foundation  cav- 
ities or  solution  features  that  permit  seepage 
through  a  dam  foundation  are  a  result  of  dissolving 
of  limestone.  Solution  cavity  problems  were  en- 
countered at  Kentucky  Dam  (Kentucky),  among 
others.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05698 


GEOLOGY:  GEOLOGICAL  CONSIDER- 
ATIONS; REGIONAL-AREAL  GEOSCIENCE 
INVESTIGATIONS, 

Kiersch  Associates,  Inc.,  Tucson,  AZ. 
G.  A.  Kiersch. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  106-117,  149-150,  6 
fig,  17  ref. 

Descriptors:  "Engineering  geology,  "Geological 
surveys,  "Areal  hydrogeology,  "Geologic  map- 
ping, "Dam  stability,  Geologic  units,  Data  collec- 
tions, Damsites,  Reservoirs,  Site  selection,  Risks, 
Excavation,  Deterioration. 

The  performance  histories  of  dams  and  appurte- 
nant works  demonstrate  that  no  structure  is  entire- 
ly free  from  risks  of  progressive  deterioration  or 
destruction.  The  importance  of  regional/areal  in- 
vestigations for  obtaining  critical  geosciences  data 
is  frequently  overlooked.  Many  geological  situa- 
tions initially  require  the  creative,  fragmentary  evi- 
dence approach,  with  the  remaining  parts  of  the 
puzzle  available  only  after  subsurface  excavation 
or  laboratory  tests.  This  first  appraisal  invariably 
discloses  some  inherent  problems,  which  are  funda- 
mental to  the  geological  origin  of  the  rock  units, 
structural  features,  erosional  features,  and  weath- 
ered or  surficial  deposits.  Selecting  a  dam  or 
hydro-power  plant  site  requires  balancing  many 
conflicting  values  that  may  not  be  measurable  on  a 
common  scale,  except  in  the  broadest  sense-that  of 
the  public  interest.  The  most  successful  method  of 
utilizing  regional/areal  investigations  is  the  'con- 
vergence-of-evidence'  approach,  whether  for  map- 
ping an  uncharted  sector  or  for  a  comprehensive 
analysis  of  an  individual  preferred  dam  site.  Signifi- 
cant data  collected  at  a  distance  from  the  site  can 
be  utilized  to  advantage  in  evaluating  conditions 
within  a  specific  site.  Many  cases  citing  the  impor- 
tance of  regional/areal  geological  features  to  dam 
and  reservoir  planning/design/construction/oper- 
ation are  available  in  the  literature.  (See  also  W89- 
05687)  (Shidler-PTT) 
W89-05695 


GEOLOGY:    SEISMOTECTONIC    INVESTIGA- 
TIONS, 

A.  L.  O'Neill. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 


GEOLOGY:  LAND  SUBSIDENCE, 

L.  B.  James. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  124-133,151,  9  fig,  37 
ref. 

Descriptors:  "Damsite  studies,  "Engineering  geol- 
ogy, "Subsidence,  "Rock  mechanics,  "Soil  me- 
chanics, "Dam  failure,  Collapse,  Craters,  Ground- 
water, Wetting,  Soil  density,  Peat  soils,  Deforma- 
tion, Tectonics. 

Although  only  a  few  dam  failures  have  been  attrib- 
uted to  subsidence,  many  other  structures  have 
been  seriously  damaged  by  it.  A  brief  review  of 
five  causes  of  subsidence  is  presented.  Land  subsid- 
ence and  consequent  failure  of  facilities  and  struc- 
tures may  result  from  (1)  withdrawal  of  fluids  from 
the  earth;  (2)  hydrocompaction,  that  is,  the  failure 
of  certain  low-density  soils  upon  wetting;  (3)  col- 
lapse or  deformation  of  subsurface  cavities;  (4) 
consolidation  of  organic  soils;  and  (5)  tectonic 
warping  of  the  earth's  crust.  Regions  that  overlie 
porous,  sedimentary  deposits  containing  ground- 
water, petroleum,  or  geothermal  fluids  may  experi- 
ence varying  degrees  of  subsidence  when  these 
fluids  are  exploited.  The  structure  of  certain  low- 
density  soils  collapses  upon  application  of  water, 
causing  a  type  of  subsidence  known  variously  as 
hydrocompaction,  'shallow  subsidence',  or  hydro- 
consolidation.  Collapses  of  underground  cavities 
are  reflected  on  the  surface  as  depressions,  pits,  or 
craters;  cavities  are  classified  as  natural,  induced, 
or  mined,  according  to  mode  of  origin.  Histosols, 
commonly  called  peat  or  muck,  have  been  associ- 
ated with  subsidence  at  engineering  projects  for 
many  centuries.  Surface  deformation  due  to  tec- 
tonic activity,  often  of  regional  dimensions,  is 
caused  by  stresses  from  movements  of  the  earth's 
crustal  plates.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05697 


GEOLOGY:  FOUNDATION  DEFECTS, 

Bechtel  Civil  and  Minerals,  Inc.,  San  Francisco, 
CA. 

A.  B.  Arnold. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  134-149,151-152,  19 
fig,  16  ref. 


SEISMOLOGY, 

California  Univ.,  Berkeley.  Seismographic  Station. 
B.  A.  Bolt. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  153-171,  6  fig,  1  tab, 
34  ref. 

Descriptors:  "Geology,  "Damsite  studies,  "Dam 
failure,  "Seismology,  "Earthquakes,  "Earthquake 
engineering,  "Engineering  geology,  Reservoirs, 
Dam  design,  Soil  engineering,  Seismic  waves, 
Seiches,  Landslides,  Case  studies. 

A  number  of  examples  could  be  cited  of  major 
structural  damage  to  dams  by  'regular'  earth- 
quakes. In  addition  to  the  danger  from  regular 
earthquakes,  several  examples  of  damaging  earth- 
quakes apparently  related  in  some  way  to  reservoir 
loading  behind  the  dam  have  now  occurred.  Inputs 
to  the  design  of  dam  structures  should  include  the 
near  field  of  earthquake  sources,  mathematical  seis- 
mic source  models,  and  types  of  waves  near  to  the 
seismic  source.  Geological  input,  seismological 
input,  and  soils  engineering  input  must  be  consid- 
ered in  assessment  of  seismic  risk  of  a  site.  Exam- 
ples of  factors  influencing  estimation  of  strong 
ground-motion  parameters  are  duration  of  shaking, 
effective  peak  acceleration,  time-history  synthetics, 
attenuation  of  ground  accelerations,  and  variability 
of  parameters.  Water  waves  (seiches)  may  be  gen- 
erated by  a  sudden  fall  of  rock  and  soil  into  a 
reservoir  or  lake;  such  avalanches  may  be  sponta- 
neous, as,  for  example,  the  slide  that  caused  over- 
topping of  the  Vaiont  Dam  and  downstream 
deaths  in  Italy  in  1963,  or  they  may  be  triggered  by 
a  large  earthquake.  Strong-motion  instrumentation, 
local  seismograph  networks,  and  utilization  of 
records  obtained  during  earthquakes  are  recom- 
mended. Oroville  Dam,  California;  Aswan  High 
Dam,  Egypt;  the  San  Fernando  Earthquake,  Feb- 
ruary 9,  1971;  and  Hsinfenkiang  Dam,  China;  are 
used  as  illustrative  case  studies.  (See  also  W89- 
056871  (Shidler-PTT) 
W89-05699 


MATERIALS:    MATERIALS    FOR    EMBANK- 
MENTS, 

For   primary   bibliographic   entry   see   Field   8D. 
W89-05700 
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Field  8— ENGINEERING  WORKS 


Group  8E — Rock  Mechanics  and  Geology 


EARTHQUAKE  RESPONSE  ANALYSIS  OF 
EMBANKMENT  DAMS, 

Woodward-Clyde  Consultants,  Oakland,  CA. 
I.  M.  Idriss,  and  J.  M.  Duncan. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  239-255,  14  fig,  3  tab, 
47  ref. 

Descriptors:  'Earthquakes,  'Earthquake  engineer- 
ing, 'Earth  dams,  'Embankments,  'Dam  stability. 
Seismic  properties,  Soil  dynamics,  Cohesionless 
soils,  Finite  element  method,  Soil  tests,  Shear 
stress.  Dam  foundations. 

Observations  of  the  behavior  of  earth  dams  in  past 
earthquakes  have  highlighted  the  value  of  seismic- 
stability  evaluations  in  assessing  the  overall  per- 
formance of  an  earth  dam  in  a  seismic  area.  Dy- 
namic analyses  provide  better  indications  of  the 
behavior  of  such  dams  under  earthquake-loading 
conditions.  However,  pseudostatic  analysis  proce- 
dures offer  a  simple  and  reasonable  means  for 
evaluating  the  potential  behavior  of  embankments 
built  of  clay  soils,  or  those  constructed  of  very 
dense  cohesionless  soils  with  little  likelihood  of 
major  decreases  in  undrained  shear  strength  due  to 
anticipated  levels  of  shaking.  The  response  of  the 
system  to  the  applied  base-rock  motion  is  most 
conveniently  obtained  by  using  a  dynamic  finite- 
element  procedure.  Cyclic  strength  characteristics 
are  generally  determined  by  an  appropriate  labora- 
tory testing  program  on  either  reconstituted  sam- 
ples or  high-quality  undisturbed  samples.  The  seis- 
mic stability  of  an  earth  dam  is  evaluated  by  com- 
paring the  calculated  equivalent  uniform  cyclic 
shear  stresses  induced  by  the  earthquake  with  the 
cyclic  shear-strength  characteristics,  to  determine 
the  potential  strains  in  the  embankment  and  foun- 
dation. The  analytical  procedures  (including  ap- 
propriate use  of  the  pseudostatic  method  of  analy- 
sis when  applicable)  outlined  provide  a  guide  to 
assessing  the  probable  performance  of  earth  dams 
under  earthquake  loading  conditions.  (See  also 
W89-05687)  (Shidler-PTT) 
W89-05708 


EARTHFILL  DAM  DESIGN  AND  ANALYSIS, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05709 


EARTHFILL     DAM     CONSTRUCTION     AND 
FOUNDATION  TREATMENT, 

For   primary   bibliographic   entry   see   Field    8D. 
W89-05710 


ROCKFILL  DAM  DESIGN  AND  ANALYSIS, 

Leps  (Thomas  M.),  Inc.,  Menlo  Park,  CA. 

For   primary   bibliographic   entry   see   Field    8D. 

W89-05712 


ROCKFILL      DAM      CONSTRUCTION      AND 
FOUNDATION  TREATMENT, 

Leps  (Thomas  M.),  Inc.,  Menlo  Park,  CA. 

For   primary   bibliographic   entry   see   Field    8D. 

W89-05713 


EARTHQUAKE  RESPONSE  ANALYSIS  OF 
CONCRETE  DAMS, 

California  Univ.,  Berkeley.  Dept.  of  Chemical  En- 
gineering. 
A.  K.  Chopra. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  416-465,  44  fig,  8  tab, 
47  ref. 

Descriptors:  'Earthquake  engineering,  'Structural 
behavior,  'Concrete  dams,  'Gravity  dams,  'Arch 
dams,  'Dam  design,  Cracking,  Safety,  Reservoirs, 
Dam  foundations,  Design  criteria. 

The  prediction  of  the  performance  of  concrete 
dams  during  earthquakes  is  one  of  the  more  com- 
plex and  challenging  problems  in  structural  dy 
namics.  The  limitations  of  traditional  design  proce- 
dures are  identified,  the  significance  of  interaction 
effects  and  other  factors  that  should  be  considered 


in  dynamic  analysis  is  discussed,  and  procedures 
for  simplified  response-spectrum  analysis  and  re- 
fined response-history  analysis  are  presented  for 
gravity  dams  and  arch  dams.  The  application  of 
simplified  and  refined  linear-analysis  procedures  in 
the  earthquake-resistant  design  of  new  dams  and  in 
the  seismic-safety  evaluations  of  existing  dams  is 
discussed,  and  some  of  the  limitations  of  presently- 
available  nonlinear  analysis  procedures  in  predict- 
ing the  extent  of  cracking  and  damage  that  a 
concrete  dam  may  experience  during  very  intense 
ground  shaking  are  identified.  Dynamic-analysis 
procedures  should  consider  the  following  factors: 
dam/water  interaction,  reservoir-boundary  absorp- 
tion, water  compressibility,  and  dam/foundation 
rock  interaction.  In  order  to  produce  safe  and 
economical  designs  for  concrete  dams,  the  most 
reliable  techniques  considering  these  factors  should 
be  used  to  evaluate  proposed  designs  for  new 
dams;  furthermore,  the  reliability  of  present  design 
methods  should  be  improved.  There  is  consider- 
able interest  in  reevaluating  original  dam  designs 
using  current  procedures.  (See  also  W89-05687) 
(Shidler-PTT) 
W89-05715 


8F.  Concrete 


MATERIALS:  CONVENTIONAL  CONCRETE 
FOR  DAMS, 

R.  B.  Jansen. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  193-197,218,  1  tab,  4 
ref. 

Descriptors:  'Construction  materials,  'Dam  con- 
struction, 'Concrete  dams,  'Concrete  mixes. 
'Concrete  technology,  Construction  methods,  Ce- 
ments, Mass  concrete,  Pozzolans,  Concrete  addi- 
tives, Temperature  control,  Curing,  Durability, 
Elastic  properties,  Strength. 

Conventional-concrete  constituents,  properties, 
and  behavior  and  concrete-construction  methods 
are  described.  Concrete  is  a  mixture  of  cement, 
water,  and  rock  and/or  sand  aggregates.  It  may 
also  contain  pozzolans  and/or  other  admixtures. 
Cements  that  have  been  used  in  mass  concrete  for 
dams  include  portland  cement,  blended  cement, 
natural  cement,  and  slag  cement.  Water  for  making 
concrete  should  be  free  of  substances  that  would 
adversely  affect  production,  placement,  or  curing. 
Pozzolans  are  siliceous  or  siliceous  and  aluminous 
substances  that  may  have  minimal  cementing  value 
intrinsically,  but  react  chemically  with  calcium 
hydroxide  to  form  cementitious  compounds.  Ac- 
celerators, air-entraining  agents,  and  water-reduc- 
ing, set-controlling  admixtures  are  used  in  mass 
concrete  to  increase  workability,  reduce  the 
water/cement  ratio,  accelerate  or  retard  setting, 
accelerate  gain  in  strength,  and  improve  durability. 
Temperature  control  and  curing  are  discussed.  The 
precooling  of  concrete  materials  before  mixing  re- 
duces temperature  differentials  by  lowering  the  set 
temperature  of  the  mass,  prior  to  heat  generation. 
Concrete  improves  with  age  if  moisture  is  retained 
so  that  conditions  are  conducive  to  continuing 
hydration  of  the  cement.  The  durability,  modulus 
of  elasticity,  Poisson's  ratio,  creep,  thermal  proper- 
ties, tensile  strength,  and  shear  strength  of  concrete 
also  describe  attributes  of  concrete.  These  param- 
eters are  described  and  representative  values  given 
for  American  dams.  (See  also  W89-05687)  (Shidler- 
PTT) 
W89-05703 


MATERIALS:  SPECIAL  CONCRETES, 

E.  K.  Schrader. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  198-201,218,  11  ref. 

Descriptors:  'Construction  materials,  'Concrete 
technology,  'Reinforced  concrete,  'Concrete 
mixes,  'Darn  construction,  Cavitation,  Erosion, 
Silica,  Stilling  basins,  Spillway  crests,  Slope  stabili- 
zation, Polymers,  Portland  cements. 

Fiber-reinforced  concrete,  silica  fume,  shotcrete, 
and  polymers  and  latex  in  concrete  are  discussed. 


Fiber  reinforcement  incorporates  individual  wire- 
like elements  throughout  the  concrete  mix  the 
properties  of  fiber-reinforced  concrete  make  it 
very  desirable  in  areas  where  cavitation  damage 
and/or  erosion  by  large  debris  at  high  velocity  is 
likely.  Silica  fume,  sometimes  called  micro  silica,  is 
composed  of  silicon  dioxide  particles  less  than  1 
micron  in  size;  added  to  concrete,  silica  fume  re- 
sults in  a  very  high  strength  and  a  hard  surface 
Shotcrete,  or  pneumatically-placed  mortar  and 
concrete,  is  used  frequently  in  dam  construction 
for  purposes  ranging  from  stilling-basin  repairs  to 
embedding  gate  guides,  to  construction  of  spillway 
crests,  to  rockslope  stabilization.  Polymers  are 
used  in  concrete  for  a  variety  of  reasons  and  in  a 
variety  of  ways.  Polymer  impregnation  is  a  tech- 
nique used  to  modify  existing  concrete  by  impreg- 
nating it  with  liquid  monomer  that  is  then  polym- 
erized in  place.  Polymer  concrete  is  a  mixture  of 
graded  aggregates  and  monomer;  normally  there  is 
sufficient  monomer  in  the  system  for  it  to  react  and 
fully  polymerize  itself  within  about  20  minutes  of 
being  mixed.  Polymer  portland-cement  concrete, 
or  latex-modified  concrete,  has  been  used  in  repairs 
and  to  provide  a  relatively-thin  bonded  overlay 
when  necessary  on  the  top  of  a  dam.  (See  also 
W89-05687)  (Shidler-PTT) 
W89-05704 


MATERIALS:  MATERIALS  AND  MIXTURE 
PROPORTIONING  CONCEPTS  FOR  ROLLER 
COMPACTED  CONCRETE  DAMS, 

Bureau  of  Reclamation,  Denver,  CO. 
T.  P.  Dolen. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  202-213,218,  8  fig,  1 
tab,  5  ref. 

Descriptors:  'Concrete  technology,  *Dam  con- 
struction, 'Construction  materials,  'Concrete 
mixes,  'Concrete  dams,  'Roller-compacted  con- 
crete, Mass  concrete,  Bonding,  Cracks,  Aggre- 
gates, Cements,  Pozzolans,  Compressive  strength. 
Soil  compaction,  Materials  testing. 

The  concepts  of  RCC  (roller-compacted  concrete) 
and  RCC-mix  design  philosophies  have  evolved 
from  two  technologies:  that  of  a  'stabilized  fill'  and 
the  traditional  mass-concrete  dam  technology.  An 
RCC-mix  design  must  achieve  two  conflicting  re- 
quirements: (1)  provide  sufficient  paste  volume  to 
assure  bond  (cohesion)  between  lifts  (concrete 
layers),  and  (2)  minimize  the  paste  volume  to 
reduce  the  thermal  cracking  potential.  Materials 
used  for  RCC  consist  of  water,  cementitious  mate- 
rials, fine  and  coarse  aggregate,  and  admixtures. 
Aggregates  used  for  RCC  consist  of  both  fine 
(passing  a  4.75-mm  sieve)  and  coarse  fractions. 
Cementitious  materials  used  in  RCC  dams  consist 
of  cement  plus  pozzolan.  Mix  design  methods  have 
varied  considerably  for  RCC  structures  through- 
out the  world.  Proportioning  for  optimum  work- 
ability suitable  for  compaction  at  specific  design 
strengths  has  been  used  as  the  basis  of  the  con- 
struction method  for  dams  in  Japan  and  the  United 
States.  A  number  of  lean  RCC  mixes  have  been 
proportioned  using  a  relatively  fixed  grading  of 
aggregates  while  varying  cementitious  materials 
and  water  content  to  meet  the  required  compres- 
sive strength.  Other  proportioning  methods  have 
evaluated  RCC  using  soil-compaction  procedures. 
Evaluation  and  testing  of  RCC  mixes  should  be 
performed  for  the  mix  design  study,  during  con- 
struction, and  if  possible,  following  construction. 
(See  also  W89-05687)  (Shidler-PTT) 
W89-05705 


MATERIALS:  COMPARATIVE  LIMITS  AND 
ADVANTAGES  OF  RCC, 

E.  K.  Schrader. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  213-215,218,  1  fig,  3 
ref. 

Descriptors:  'Concrete  technology,  'Construction 
materials,  'Roller-compacted  concrete,  'Dam  con- 
struction, Concrete  mixes,  Aggregates,  Cements, 


238 


ENGINEERING  WORKS— Field  8 


Pozzolans,  Concrete  additives,  Construction  meth- 
ods, Materials  testing. 

Roller-compacted  concrete  (RCC)  can  be  made 
from  materials  suitable  for  conventional  concrete, 
but  many  marginal  materials,  and  some  materials 
unacceptable  by  normal  standards  for  conventional 
concrete,  can  produce  very  suitable  RCC  for  dam 
construction.  If  an  RCC  section  is  overbuilt  for 
ease  of  construction  or  as  part  of  the  design,  it 
probably  can  perform  quite  satisfactorily  with  a 
lower  unit  weight  than  is  typically  experienced; 
consequently  the  required  specific  gravity  for  the 
aggregate  can  be  reduced,  and  materials  such  as 
shale  or  marlstone  (which  has  been  used  in  RCC) 
become  acceptable.  Cement  and  pozzolan  used  in 
RCC  generally  must  meet  the  same  requirements 
as  for  conventional  concrete,  except  that-as  with 
the  aggregates-some  provision  usually  can  be 
made  for  marginal  materials.  Chemical  admixtures 
do  not  effectively,  reliably,  and  consistently  work 
in  mass  RCC  mixes.  The  fresh  RCC  is  delivered  by 
scraper,  dump  truck,  or  conveyor;  spread  with  a 
dozer;  and  compacted  with  a  vibratory  roller. 
Basic  tests  of  aggregate,  cement,  pozzolan,  and 
water  to  be  used  in  RCC  follow  the  same  standard 
procedures  used  for  conventional  concrete,  al- 
though some  acceptance  criteria  may  be  modified. 
The  best  method  of  RCC-mix  evaluation  is  to  cast 
slabs  or  blocks  with  several  RCC  layers  using 
high-energy  compaction  equipment  that  simulates 
field  conditions.  (See  also  W89-05687)  (Shidler- 
PTT) 
W89-05706 


CONCRETE     DAM     CONSTRUCTION     AND 
FOUNDATION  TREATMENT, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05718 


CONCRETE  DAM  PERFORMANCE  AND  RE- 
MEDIAL MEASURES, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05719 


SPILLWAY   DESIGN    AND   CONSTRUCTION: 
CONSTRUCTION  CONSIDERATIONS, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05730 


8G.  Materials 


LOADING  POINT  PUNCTURABILITY  ANALY- 
SIS OF  GEOSYNTHETIC  LINER  MATERIALS, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
D.  L.  Laine,  M.  P.  Miklas,  and  C.  H.  Parr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-235544. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/040,  March  1988. 
104p,  38  fig,  12  tab,  11  charts,  44  ref,  5  append. 
EPA  Contract  68-03-3231.  SWRI  Project  14-8294. 

Descriptors:  "Geomembranes,  *Liners,  *Materials 
testing,  Polymers,  Polyvinyl  chloride,  Chlorosul- 
fonated  polyethylene,  Polyethylene,  Temperature, 
Pressure,  Particle  size. 

Geomembrane  liner  performance  in  laboratory 
tests  designed  to  subject  several  different  liner 
materials  to  varying  pressures,  temperatures,  and 
point  loads.  Preliminary  tests  resulted  in  the  selec- 
tion of  a  cast  epoxy  resin  cone  having  a  35-degree 
apex  angle  and  truncated  2.8  mm  from  the  apex  at 
45-degrees  to  the  cone  axis.  Polyvinyl  chloride 
(PVC),  chlorosulfonated  polyethylene  (CSPE), 
and  high  density  polyethylene  (HDPE)  materials, 
in  two  thicknesses  each,  were  subjected  to  a  con- 
stant hydrostatic  load  of  17.93  kPa  at  23  C  and  50 
C  over  a  365-day  period.  HDPE  material  measur- 
ing 1.5  mm  thick  failed  for  the  loading  point  height 
of  25.4  mm  above  the  subgrade.  After  365  days, 
the  loading  pressure  was  increased  to  60.03  kPa  for 
an  additional  30  days.  Failures  were  induced  in  1.5 
mm  HDPE  for  loading  point  heights  of  19.0  and 
25.4  mm  and  in  2.5  mm  HDPE  for  loading  point 
heights  of  25.4  mm.  Nonwoven  geotextile  fabric 
material  of  1.5,  3.8,  and  5.3  mm  was  placed  be- 


tween the  liner  and  the  loading  points  and  selected 
tests  were  run.  HDPE  with  a  thickness  of  1.5  mm 
failed  for  a  loading  point  height  of  19.0  mm  with  a 
1.5  mm  geotextile  placed  between  the  HDPE  and 
the  loading  point.  These  tests  were  conducted  at 
17.94  kPa  pressure  and  ambient  temperature. 
HDPE  with  a  thickness  of  2.5  mm  overlaying  a  3.8 
mm  geotextile  failed  under  60.03  kPa  pressure  for  a 
25.4  mm  loading  height  at  the  high  temperature 
test  condition.  No  materials  failed  when  overlaid 
upon  a  5.3  mm  geotextile  for  any  of  the  test 
temperatures  or  loading  heights.  Transient  pressure 
loading  tests  of  the  membrane  material  without 
geotextile  support  showed  failures  when  the  pres- 
sure rate  of  change  exceeded  55.20  kPa  per  hour. 
The  maximum  pressure  load  on  the  membrane 
proved  to  be  the  failure  stress  factor  rather  than 
the  rate  at  which  pressure  was  applied.  The  test 
results  indicate  that  moderate  economic  benefit 
may  be  gained  by  allowing  larger  particles  than 
current  engineering  practice  deems  acceptable  to 
remain  in  a  subgrade  surface.  (Lantz-PTT) 
W89-04850 


LOCK  AND  DAM  NO.  26  (REPLACEMENT) 
COFFERDAM  EXPERIMENTAL  AND  ANA- 
LYTICAL STUDY.  REPORT  5:  TENSILE  TESTS 
OF  STEEL  SHEET  PILES, 

Army  Engineer   Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

E.  F.  O'Neil,  and  W.  E.  McDonald. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

ITLL-88-3,  September  1988.  Report  5  of  a  Series. 

155p,  5  fig,  4  tab,  6  append. 

Descriptors:  *Sheet-steel  Piling,  Construction 
joints,  ""Cofferdams,  *Tensile  strength,  *Materials 
testing,  Steel,  Interlock  joints,  Dams,  Regression 
analysis,  Finite  element  method. 

A  comprehensive  tensile  testing  and  analysis  pro- 
gram for  steel  sheet  pile  specimens  was  conducted 
to  develop  useful  data  characterizing  the  failure 
mechanism.  Analysis  of  the  behavior  of  individual 
sheet  piles  as  well  as  sheet  piles  combined  as  a 
system  are  described.  Particular  attention  was 
given  to  the  interlock  joints  connecting  the  sheet 
pile  specimens.  A  total  of  10  sheet  pile  tensile  tests 
were  performed  using  steel  material  from  two 
manufacturers.  Five  of  the  sheet  pile  specimens 
were  of  standard-strength  steel  and  five  were  of 
high-strength  steel.  Extensive  documentation  of 
the  tests  included  strain  gages  with  XY  plots, 
linear  variable  displacement  transducer  displace- 
ment readings,  before  and  after  tracings  of  the 
configurations  of  the  sheet  pile  specimens  as  tested, 
photographic  deformation  histories,  and  video  cas- 
sette recordings  of  the  tests.  Failure  of  each  sheet 
pile  specimen  was  a  result  of  separation  of  the 
connecting  interlock  joints  due  to  bending  defor- 
mations. A  regression  analysis  of  the  data  was 
conducted  to  provide  a  best  fit  equation  of  the  load 
versus  deformation  to  provide  input  for  a  finite 
element  code  on  sheet  pile  cofferdams  being  devel- 
oped by  the  US  Army  Engineer  Waterways  Ex- 
periment Station  and  Virginia  Polytechnic  Insti- 
tute. (Author's  abstract) 
W89-04857 


CRITERIA  FOR  ACCEPTING  PRECOATED 
AGGREGATES  FOR  SEAL  COATS  AND  SUR- 
FACE TREATMENTS, 

Pennsylvania  Dept.  of  Transportation,  Harrisburg. 
Office  of  Research  and  Special  Studies. 
P.  S.  Kandhal,  and  J.  B.  Motter. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-158126. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report,  August  1987.  68p,  21  fig,  17  tab,  15 
ref,  4  append.  Research  Project  83-19. 


con- 


Descriptors:  *Road  construction,  *Highway  i 
struction,   *Materials   testing,   *Aggregates,   "Sea- 
lants,  Adhesives,  Binding. 

One  of  the  most  common  causes  of  seal  coat  fail- 
ures is  the  presence  of  dust  on  the  cover  aggregate 
which  prevents  good  adhesion  between  the  applied 
bituminous  binder  and  the  aggregate.  Precoating 
the  aggregate  with  a  very  thin  film  of  bituminous 
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binder  usually  solves  the  dust  problem  and  pro- 
vides good  adhesion.  This  research  was  undertak- 
en: (a)  to  evaluate  the  adhesion  of  aggregates  pre- 
coated  to  varying  degrees  so  that  the  optimum 
precoating  requirement  can  be  established,  and  (b) 
to  develop  an  end-result  type  test  in  lieu  of  the 
subjective  visual  test  for  accepting  precoated  ag- 
gregates. Five  aggregates  of  different  mineralogi- 
cal  compositions  and  absorptive  characteristics 
were  used.  These  aggregates  were  precoated  with 
MC-30  Cutback  asphalt  to  varying  degrees  (from 
salt  and  pepper  effect  to  90+  %  coating).  Pennsyl- 
vania Aggregate  Retention  Test  developed  in  this 
study  was  used  to  evaluate  the  effect  of  precoating 
on  aggregate  retention  loss.  Immediate  adhesion  of 
the  cover  aggregate  with  the  bituminous  binder 
was  best  obtained  at  90+  %  precoating.  The 
agreement  (reproducibility)  between  different  eval- 
uators  who  made  subjective  visual  evaluation  of 
the  percent  precoating  was  also  by  far  the  best  at 
90  +  %  level.  Of  the  three  end-result  type  tests 
attempted,  dry  gradation  test  of  the  precoated  ag- 
gregate was  most  appropriate  with  an  acceptance 
criteria  of  0.5%  maximum  minus  200  (dust).  (Au- 
thor's abstract) 
W89-04892 


PREDICTING    INTERNAL    ROUGHNESS    IN 

WATER  MAINS, 

Waterways  Experiment   Station,  Vicksburg,   MS. 

W.  W.  Sharp,  and  T.  M.  Walski. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  11,  p  34-40,  November 

1988.  4  fig,  4  tab. 

Descriptors:  *Water  mains,  "Pipes,  "Hydraulic 
roughness,  "Water  conveyance,  "Hydraulic  engi- 
neering, Deterioration,  Projections,  Roughness  co- 
efficient, Mathematical  equations,  Data  collections. 

Some  measurement  of  the  internal  roughness  of 
pipes  is  an  important  parameter  that  enters  into 
virtually  all  calculations  involving  the  sizing  and 
analysis  of  water  distribution  systems.  The  equa- 
tions presented  provide  a  quick  method  for  pre- 
dicting C-factors  (internal  roughness)  in  unlined 
metal  pipes.  The  equations  are  based  on  the  hy- 
pothesis that  roughness  height  in  such  pipes  grows 
approximately  linearly  over  time  and  are  verified 
with  field  data  from  numerous  water  distribution 
systems.  The  equations  presented  depend  most 
heavily  on  a  parameter,  which  describes  the  rate  of 
growth  of  roughness  over  time  and  depends  on  the 
quality  of  the  water  with  respect  to  corrosion  or 
precipitation.  This  parameter  should  be  determined 
from  historical  data  for  the  given  water  system,  or 
it  can  be  estimated  form  the  Langelier  index  or 
extrapolated  from  the  data  of  other  utilities  with 
similar  water  quality.  Because  the  C-factor  is  a 
logarithmic  function  of  time,  it  tends  to  decrease 
most  rapidly  for  new  or  recently  cleaned  pipes. 
After  a  few  decades,  however,  the  drop  in  C-factor 
over  time  is  slow.  (VerNooy-PTT) 
W89-05245 


IMPROVED  METHOD  FOR  CORROSION- 
RATE  MEASUREMENT  BY  WEIGHT  LOSS, 

North  Carolina  Univ.  at  Charlotte.  Dept.  of  Civil 

Engineering. 

S.  Reiber,  J.  F.  Ferguson,  and  M.  M.  Benjamin. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.   11,  p  41-46,  November 

1988.  5  fig,  3  tab,  8  ref. 

Descriptors:  "Corrosion,  "Materials  testing,  "Test- 
ing procedures,  Statistical  analysis,  Metals, 
Weight,  Deterioration,  Sampling,  Precision. 

A  modified  version  of  the  American  Society  for 
Testing  and  Materials  machined-nipple  technique 
is  presented.  The  simplified  hardware  is  suitable 
for  sampling  large  numbers  of  coupons  simulta- 
neously, providing  a  more  accurate  statistical  anal- 
ysis of  corrosion  variation  and  measurement  preci- 
sion. New  coupon  handling  and  retrieval  proce- 
dures simplify  test  surface  preparation  and  improve 
reproducibility.  The  reliability  of  the  coupon  prep- 
aration-restoration techniques  and  the  subsequent 
reproducibility  of  weight-loss  corrosion-rate  meas- 
ure expand  the  application  range  of  this  analysis 
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and  make  it  simpler  to  develop  an  accurate  picture 
of  the  corrosion  process.  Statistically  meaningful 
corrosion-rate  data  can  be  achieved  with  as  little  as 
a  two-week  exposure  period  if  a  full  10-coupon 
sleeve  is  used.  (VerNooy-PTT) 
W89-05246 


PREDICTING  PIPELINE  FROST  LOAD, 

Ontario   Ministry   of  the   Environment,  Toronto. 
For  primary  bibliographic  entry  see  Field  2C. 
W89-05249 


MATERIALS:  GEOSYNTHETICS  IN  DAM 
CONSTRUCTION, 

Bureau  of  Reclamation,  Denver,  CO.  Applied  Sci- 
ences Branch. 
L.  O.  Timblin. 

IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  183-193,217,  3  tab, 
29  ref. 

Descriptors:  "Construction  materials,  *Dam  con- 
struction, "Geosynthetics,  "Fabrics,  "Impervious 
membranes,  Polymers,  Elastomers,  Filtration, 
Drainage,  Earth  dams,  Linings,  Barriers,  Compac- 
tion, Design  criteria,  Materials  testing. 

Geosynthetics  include  synthetic  fabrics  referred  to 
as  'geotextiles'  and  impermeable  membranes  called 
'geomembranes'.  A  geotextile  is  a  porous  fabric 
made  of  synthetic  fibers  that  are  not  subject  to 
degradation  when  embedded  in  soil.  They  are  pres- 
ently manufactured  from  polyester,  polypropylene, 
nylon,  polyethylene,  polyvinylchloride,  and  fiber- 
glass. Geotextiles  can  be  used  in  filtration,  drain- 
age, separation,  and  reinforcement  applications  in 
fill  dams.  Geomembranes  are  very  low-permeabil- 
ity membrane  liners  and  barriers  used  with  any 
geotechnical-engineering-related  material  to  con- 
trol fluid  migrations  in  man-made  projects,  struc- 
tures, or  systems.  They  are  manufactured  from  a 
number  of  polymers,  elastomers,  and  their  blends 
or  alloys.  Applications  of  geomembranes  in  fill 
dams,  as  for  any  other  structure,  require  that  the 
dam  body  be  conventionally-compacted.  Other 
geosynthetics  are  stiff  open  nets  called  'geogrids', 
and  combinations  of  geotextiles,  geomembranes, 
and  geogrids  called  'geocomposites'.  In  recent 
years,  developments  in  both  the  geosynthetic-ma- 
terials  and  engineering  fields  have  resulted  in  in- 
creased acceptance  of  geosynthetics  as  valuable 
design  and  construction  materials.  With  proper 
selection  of  materials,  good  design  procedures,  and 
a  strong  testing  program,  geosynthetics  offer  a 
valuable  set  of  new  materials  for  the  advanced- 
dam  engineer.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05702 


INSTRUMENTATION, 

J.  D.  Lytle,  B.  C.  Murray,  J.  M.  Raphael,  D.  L. 
Misterek,  and  L.  R.  Carpenter. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  751-776,  1  fig,  10  tab, 
20  ref. 

Descriptors:  'Measuring  instruments,  "Network 
design,  "Automation,  "Design  criteria,  "Dam  sta- 
bility, Data  evaluation,  Safety,  Earth  dams,  Con- 
crete dams,  Structural  behavior.  Manpower. 

Basic  design  requirements  for  measurements  and 
instruments  are  addressed,  devices,  installation  pro- 
cedures, monitoring  (observation)  techniques, 
schedules,  automated  data  acquisition  methodolo- 
gy, and  data  evaluation.  Instrumentation  systems 
that  monitor  continuing  dam  integrity  to  ensure 
dam  safety  are  predicated  on  the  design  relation- 
ship of  all  project  features.  Fourteen  major  em- 
bankment dams  were  designed  and  built  by  the 
U.S.  Bureau  of  Reclamation  in  the  decade  follow- 
ing the  Teton  Dam  failure,  all  with  substantial 
amounts  of  instrumentation.  Instrumentation  for 
concrete  dams  in  the  United  States  effectively 
started  with  the  extensive  array  of  instruments 
installed  in  the  Stevenson  Creek  Arch  Dam  by  the 
Engineering  Foundation  to  record  the  actual  be- 
havior of  this  experimental  arch  dam  and  to  aid  in 
the  development  of  new  analytical  methods.  The 


Bureau  of  Reclamation  has  long  recognized  the 
importance  of  automating  structural  behavior  in- 
strumentation in  many  of  the  300  dams  under  its 
jurisdiction.  Such  automation  is  becoming  increas- 
ingly attractive  for  a  variety  of  reasons,  such  as  the 
lack  of  available  skilled  manpower,  the  increased 
reading  frequency,  the  large  numbers  of  instru- 
ments used,  the  need  for  24-hour  surveillance  be- 
cause of  dam  safety  criteria,  and  the  remote  loca- 
tion and  weather-caused  inaccessibility  of  some 
dams.  (See  also  W89-05687)  (Shidler-PTT) 
W89-05744 


SURVEILLANCE, 

Construction  Engineering  Research  Lab.  (Army), 
Champaign,  IL. 

L.  A.  Duscha,  and  R.  B.  Jansen. 
IN:  Advanced  Dam  Engineering  for  Design,  Con- 
struction, and  Rehabilitation.  Van  Nostrand  Rein- 
hold,  New  York,  NY.  1988.  p  777-797,  6  ref 

Descriptors:  "Data  acquisition,  "Network  design, 
"Dam  stability,  "Monitoring,  Measuring  instru- 
ments, Concrete  dams,  Earth  dams,  Rockfill  dams, 
Inspection,  Case  studies,  Data  interpretation. 

Design  of  a  surveillance  system  should  be  directed 
by  dam  engineers  who  understand  both  the  capa- 
bilities and  the  limitations  of  instrumentation,  in 
relation  to  potential  structural  performance.  The 
monitoring  capability  for  concrete  and  masonry 
dams  has  reached  an  advanced  state  of  sophistica- 
tion; for  determining  dam  deformations,  the  most 
useful  techniques  are  those  that  facilitate  rapid 
measurement.  Monitoring  of  an  embankment  dam 
requires  knowledge  of  how  it  adjusts  to  imposed 
conditions;  since  embankment  materials  generally 
have  very  inelastic  properties,  deformation  is 
larger  and  longer  in  duration  than  that  of  concrete 
or  masonry  dams.  Typical  surveillance  programs- 
concrete,  earthfill,  and  rockfill  dam  monitoring 
systems-are  described.  A  surveillance  program  de- 
veloped by  the  Army  Corps  of  Engineers  that  has 
served  as  a  model  and  subsequently  has  been  fol- 
lowed by  a  number  of  dam  owners  is  presented  as 
a  specific  organizational  example;  inspection  and 
evaluation  program  procedures  are  summarized. 
Oahe  Dam  (South  Dakota),  Walter  F.  George 
Dam  (Alabama/Georgia),  and  instrumentation  use 
during  emergencies  at  Dworshak  Dam  (Idaho),  are 
used  as  specific  surveillance  examples.  Basic  con- 
siderations, records,  inspection,  analysis,  surveil- 
lance during  initial  impoundment,  surveillance  of 
appurtenant  facilities,  and  surveillance  of  the  envi- 
rons are  also  described.  (See  also  W89-05687) 
(Shidler-PTT) 
W89-05745 


81.  Fisheries  Engineering 


WATER  USE  PLAN  FOR  AQUACULTURE  IN 
THE  VIRGIN  ISLANDS, 

College  of  the  Virgin  Islands,  St.  Croix.  Agricul- 
tural Experiment  Station. 
For  primary  bibliographic  entry  see  Field  3B. 
W89-04668 


BENEFITS  OF  INCREASED  STREAMFLOW: 
THE  CASE  OF  THE  JOHN  DAY  RIVER 
STEELHEAD  FISHERY, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
For   primary   bibliographic   entry   see   Field   6D. 
W89-05054 


SHELLFISH  CULTIVATION  AND  FISHERY 
BEFORE  AND  AFTER  A  MAJOR  FLOOD  BAR- 
RIER CONSTRUCTION  PROJECT  IN  THE 
SOUTHWESTERN  NETHERLANDS, 

Rijksinstituut  voor  Visserijonderzoek,  Yerseke 
(Netherlands).  Molluscan  Shellfish  Research  Dept. 
R.  Dijkema. 

Journal  of  Shellfish  Research  JSHRDA,  Vol.  7, 
No.   2,   p   241-252,  October    1988.    11    ref,   6  fig. 

Descriptors:  "Shellfish  farming,  "Estuarine  fisher- 
ies, "Aquaculture,  "Mollusks,  The  Netherlands, 
Oysters,  Mussels,  Mytilus,  Fish  management,  Sea 
walls. 


After  a  disastrous  flood  in  1953,  a  law  was  passed 
to  close  the  mouths  of  all  estuaries  but  one  in  the 
Southwest  of  the  Netherlands.  The  estuaries  con- 
cerned were  planned  to  become  fresh  water  lakes 
Existing  bottom  culture  of  the  blue  mussel  (Myti- 
lus edulis)  and  the  European  flat  oyster  (Ostrea 
edulis)  as  well  as  finfish  and  shrimp  fisheries  were 
to  disappear  from  the  area  After  a  change  in 
national  politics  and  intensive  lobbying  by  nature 
conservation  and  fishery  organizations,  this  plan 
was  modified  in  such  a  way  that  a  restricted  tidal 
movement  would  remain  possible  in  the  main  estu- 
ary, the  Oosterschelde  (Eastern  Scheldt)  Besides, 
good  ecological  conditions  in  another  estuary  al- 
ready shut  off  from  the  sea.  prompted  the  decision 
to  conserve  this  area  as  a  tideless  marine  lake 
Although  many  of  the  existing  shellfish  cultivation 
plots  had  to  be  abandoned,  new  possibilities  have 
become  apparent,  such  as  the  emerging  of  a  natural 
population  of  the  European  flat  oyster  in  stagnant 
Lake  Grevehngen.  Besides,  new  chances  for 
bottom  cultivation  of  mussels  and  oysters  have 
become  apparent  in  places  where  tidal  current 
velocities  have  been  reduced.  Limits  to  shellfish 
culture  and  fishery  can  be  set  by  locally  too  low 
current  velocities  and  by  food  limitation  due  to 
competition  or  a  reduced  import  of  suspended 
matter  from  the  North  Sea.  Phytoplankton  produc- 
tion might  also  become  limited  as  a  result  of  re- 
duced import  of  nutrients  by  rivers.  Research  is 
under  way  to  assess  new  possibilities  for  aquacul- 
ture to  predict  possible  effects  of  the  project  on 
environment  and  mariculture  in  the  area.  Manage- 
ment of  aquaculture  and  fishery  is  facing  the  prob- 
lems of  compensating  for  lost  cultivating  plots, 
allotment  of  new  ones  and  conflicts  of  interest 
between  different  cultures  and  fisheries.  (Author's 
abstract) 
W89-05239 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(MAINE  LAND  AND  WATER  RESOURCES 
CENTER), 

Maine  Univ.,  Orono.  Land  and  Water  Resources 
Inst. 

G.  K.  White. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-253331/ 
AS,  price  codes:  A03  in  paper  copy.  A01  in  micro- 
fiche. Program  Report  G1426-01,  July  1988.  29  p, 
19  ref,  5  append.  Contract  1 4-08-000 1-G 1426. 
Project  USGSG1426-01. 

Descriptors:  "Water  Research  Institute,  "Research, 
"Information  transfer,  "Training,  "Maine,  Educa- 
tion, Projects. 

'...Effects  of  Site  Disturbance  on  the  Mobilization 
of  Accumulated  Trace  Metals...'  revealed  alter- 
ations in  soil  chemical  properties,  risk  of  tree  nutri- 
tion degradation,  and  possible  episodic  violations 
of  federal  drinking  water  standards  for  groundwat- 
er. Preliminary  evaluation  in  'Terrestrial  Vs.  In- 
Stream  Sources  of  Dissolved  Al  During  Episodic 
Low  pH  Events'  suggests  that  terrestrial  sources 
are  more  important  than  in-stream  sources,  during 
precipitation  events,  at  the  study  sites.  'Reduction 
of  Nitrate  Contamination  of  Groundwater  by 
Septic  Tank  Effluent'  concluded  that  neither  type 
of  filter  media  studied  is  appropriate  for  this  appli- 
cation; possibly  plastic  media  could  be  successful 
in  more  densely  packed  configurations.  'Maine 
Peatlands... Evaluation  for  Preservation'  should 
provide  a  basis  for  designing  a  peatland  preserva- 
tion system  in  the  face  of  growing  pressure  on  the 
resource;  Maine  has  an  exceptional  diversity  of 
peatland  types.  'Response  of  Stream  Macroinverta- 
brates  to  Controlled  Sediment  Additions'  hopes  to 
provide  adequate  water  quality  criteria  to  define 
detrimental  effects  on  stream  biota  of  sedimenta- 
tion caused  by  logging  activity  in  forested  Maine 
watersheds.  Seepage  lakes  (perched  on  or  hydrolo- 
gically  connected  with  sand/gravel  aquifers)  are 
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potentially  very  sensitive  to  atmospheric  pollution, 
and  one  project  is  making  a  'Preliminary  Assess- 
ment of  the  Chemical  Status  of  Small  Maine  Lakes 
Hydrologically  Connected  with  Aquifers.'  Prelimi- 
nary data  from  'The  Effectiveness  of  Buffer  Strips 
to  Protect  Water  Quality'  indicate  that  natural 
buffers,  widely  used  to  protect  Maine  waters  from 
nonpoint  pollution,  do  appear  effective  in  reducing 
P  and  suspended  solids  from  residual  runoff.  'Infor- 
mation Transfer  in  Water  Resources'  was  carried 
out  through  publications,  conferences,  and  slide 
programs  covering  such  topics  as  drinking  water, 
flooding,  public  access  to  water,  land  use  planning, 
and  geographic  information  systems.  (USGS) 
W89-05783 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(GUAM  WATER  AND  ENERGY  RESEARCH 
INSTITUTE). 

Guam  Univ.,  Agana.  Water  and  Energy  Research 
Inst,  of  the  Western  Pacific. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-102214/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1417-01,  July  1988.  22  p 
Contract  14-08-0001-G1417.  Project  USGS  G1417- 
01. 

Descriptors:  *Water  Research  Institute,  *Research, 
•Information  transfer,  Training,  *Guam,  Educa- 
tion, Projects. 

An  overview  of  the  Fiscal  year  1987  research  and 
information  transferactivities  accomplished  by  the 
University  of  Guam  Water  and  Energy  Research 
Institute  is  given.  The  activities  were  sponsored  by 
the  Water  Research  Institute  Program  of  the  U.S. 
Geological  Survey  and  include  the  following  com- 
pleted projects:  1.  Modeling  Guam's  water  supply 
for  development  of  optimal  management  strategies. 
2.  Significance  of  runoff  and  terrestrial  erosion  to 
the  nutrient  status  of  the  estuaries  of  Guam.  3. 
Modification  of  a  two  dimensional  saltwater  intru- 
sion model  for  use  on  a  personal  computer  and 
calibration  of  the  model  for  the  northern  Guam 
lens.  4.  Atoll  groundwater  development  modeling  - 
Laura  Phase  II.  5.  An  analysis  of  water  rights 
issues  in  Saipan  Commonwealth  of  the  Northern 
Marianas,  The  Territory  of  Guam  and  the  Repub- 
lic of  Belau  (USGS) 
W89-05786 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(SOUTH  DAKOTA  WATER  RESOURCES  IN- 
STITUTE), 

South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Inst. 
A.  R.  Bender. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-201710/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Report  G  1252-01,  1987.  50  p.  Contract  14- 
08-O0O1-G1252.  Project  USGS  G1252-01. 

Descriptors:  "Water  Research  Institute,  *South 
Dakota,  *Research,  "Information  transfer,  ♦Train- 
ing, Research  projects,  Education. 

Development  of  agricultural  water  use  and  the 
maintenance  of  adequate  and  safe  water  supplies 
for  industrial  and  domestic  use  are  high  priority 
issues  in  South  Dakota.  The  FY86  SWRIP  sup- 
ported five  projects  involving  the  concept  of  total 
water  management  and  groundwater  protection. 
Iotal  water  management  considers  the  complex 


interactions  of  vegetative  growth,  agricultural 
management,  soil  chemical  and  physical  properties, 
storage  and  movement  of  soil  water,  and  the  ef- 
fects of  those  interactions  on  surface  and  ground- 
water quality.  Other  projects  investigated  the 
impact  of  gravel  mining  excavations  on  the  quality 
of  a  municipal  water  supply  and  concluded  that 
significant  decreases  in  treatment  costs  would 
result  if  the  resource  were  used.  The  information 
dissemination  program  provided  usable  informa- 
tion to  researchers,  resource  managers,  agencies, 
and  the  public.  The  program  was  developed  coop- 
eratively by  higher  education  faculty  and  state  and 
federal  agencies.  (USGS) 
W89-05788 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10C.  Secondary  Publication 
And  Distribution 

WASTE  MINIMIZATION:  HAZARDOUS  AND 
NON-HAZARDOUS  SOLID  WASTE  (1980  TO 
PRESENT). 

Environmental    Protection    Agency,    Washington, 
DC.  Information  Resources  and  Services  Branch. 
For  primary  bibliographic  entry  see  Field  5E 
W89-04880 


BIBLIOGRAPHY  OF  U.S.  GEOLOGICAL 
SURVEY  WATER-RESOURCES  REPORTS  FOR 
UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

S.  L.  Dragos,  and  L.  S.  Conroy. 
Utah  Department  of  Natural  Resources  Informa- 
tion Bulletin  No.  28,  1987.  89p,  4  tab. 

Descriptors:  *  Bibliographies,  *Water  resources, 
*Utah.  Hydrology,  Geology,  Geohydrology, 
Water  quality. 

A  bibliography  was  compiled  that  contains  a  com- 
plete listing  to  December  31,  1986,  of  reports  relat- 
ing to  the  water  resources  of  Utah  prepared  by 
personnel  of  the  U.S.  Geological  Survey.  Discus- 
sions of  the  related  subjects  of  geology,  hydrology, 
and  chemical  quality  of  the  water  are  included  in 
many  of  the  reports.  The  reports  were,  for  the 
most  part,  prepared  by  personnel  assigned  to  the 
Water  Resources  Division,  Utah  District,  in  coop- 
eration with  State,  and  other  Federal,  and  local 
agencies.  The  bibliography  is  divided  into  four 
major  parts:  (1)  publications  of  the  Geological 
Survey;  (2)  publications  by  agencies  of  the  State  of 
Utah;  (3)  other  publications  -  reports  prepared  by 
Survey  personnel,  but  published  by  other  agencies 
or  by  professional  organizations  in  their  journals; 
and  (4)  reports  of  the  Geological  Survey.  (Lantz- 
PTT) 
W89-05404 


10D.  Specialized  Information 
Center  Services 


CRITERIA  FOR  EVALUATING  THE  RELI- 
ABILITY OF  LITERATURE  DATA  ON  ENVI- 
RONMENTAL PROCESS  CONSTANTS, 

Environmental  Research  Lab.,  Athens,  GA. 


Preparation  Of  Reviews— Group  10F 

H.  P.  Kollig. 

Toxicological     and      Environmental     Chemistrv 

TXECBP,  Vol.  17,  No.  4,  p  287-311,  1988.  10  ref 

Descriptors:  *Literature  review,  *Publication 
review,  *Documentation,  *Public  health,  "Hazard- 
ous materials,  Data  interpretation. 

In  the  assessment  of  health  risk  from  pollutant 
exposure,  it  is  important  for  the  modeler  to  know 
the  degree  of  confidence  he  can  have  in  literature 
values  that  are  needed  for  estimating  the  fate  of 
toxic  substances  in  the  environment.  Since  litera- 
ture values  in  general  are  of  unknown  reliability, 
evaluation  criteria  were  developed  for  12  rate  and 
equilibrium  constants  used  in  environmental  mod- 
eling. A  Data  Reliability  Indicator  (DRI)  may  be 
developed  as  a  measure  of  the  degree  of  confi- 
dence with  which  a  literature  value  can  be  used. 
The  DRI  is  based  on  criteria  which  are  divided 
into  four  major  categories:  (1)  chemical  analysis 
information;  (2)  experimental  information;  (3)  sta- 
tistical information;  and  (4)  corroborative  informa- 
tion. By  evaluating  the  documentation  describing 
the  value's  experimental  procedure,  a  modeler 
would  be  able  to  estimate  the  degree  of  confidence 
with  which  to  regard  a  particular  literature  value. 
The  evaluation  criteria  also  can  be  used  to  assess 
the  reliability  of  literature  values  for  other  proper- 
ties. (Sand-PTT) 
W89-05048 


10F.  Preparation  Of  Reviews 


REUSE  AND  DISPOSAL  OF  HIGHER  SALINI- 
TY SUBSURFACE  DRAINAGE  WATER:  A 
REVIEW, 

California  Regional  Water  Quality  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-05152 


REVIEW  OF  THE  NATURE  AND  PROPER- 
TIES OF  CHEMICALS  PRESENT  IN  PULP 
MILL  EFFLUENTS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-05330 


OVERVIEW    OF    GROUNDWATER    MODEL- 
LING, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-05472 


STATE  OF  THE  ART  OF  THE  INVERSE  PROB- 
LEM APPLIED  TO  THE  FLOW  AND  SOLUTE 
TRANSPORT  EQUATIONS, 

Universidad    Politecnica   de   Cataluna,    Barcelona 

(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 

Caminos,  Canales  y  Puertos. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05496 


PRESENT    STATE    OF    COASTAL    AQUIFER 
MODELLING:  SHORT  REVIEW, 

Universidad    Politecnica   de   Cataluna,    Barcelona 

(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 

Caminos,  Canales  y  Puertos. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05505 
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ABRASION 

Spillway    Design    and     Construction:     Special 
Design  Considerations-Abrasion  of  Flow  Sur- 
faces, 
W89-05726  8A 

Spillway  Performance  and  Remedial  Measures: 
Examples    and    Case    Histories    of    Malperfor- 
mance-Cavitation    and    Abrasion    Damage    to 
Concrete  Flow  Surfaces, 
W89-05732  8A 

ABSORPTION 

Facts  and  Fallacies  Concerning  Mercury  Uptake 

by  Fish  in  Acid  Stressed  Lakes, 

W89-04982  5C 

Differential  Uptake  of  Orthophosphate  and  Or- 
ganic  Phosphorus   Substrates   by   Bacteria  and 
Algae  in  Lake  Kinneret, 
W89-05078  2H 

ACCLIMATION 

Use  of  Aniline  as  an  Indicator  of  Persistence  in 

Environmental  Studies, 

W89-05005  5A 

ACID  MINE  DRAINAGE 

Inorganic  Hydrogeochemistry  of  the  Dixie  Bend 
Landfill  in  Pulaski  County,  Kentucky, 
W89-04600  5B 

Estimated   Average   Annual   Alkalinity   of  Six 
Streams   Entering   Deep    Creek    Lake    Garrett 
County,  Maryland, 
W89-04630  5B 

Description  of  the  Hydrologic  System  and  the 
Effects  of  Coal  Mining  on  Water  Quality  in  the 
East  Fork  Little  Chariton  River  and  the  Alluvial 
Aquifer  Between  Macon  and  Hunstville,  North- 
Central  Missouri, 
W89-04934  5B 

Chemistry  and  Biology  of  Solid  Waste:  Dredged 

Material  and  Mine  Tailings. 

W89-05555  5E 

Microbiological  Oxidations  of  Minerals  in  Mine 

Tailings, 

W89-05557  5B 

Case  Histories  of  Coastal  and   Marine   Mines, 
W89-05559  5C 

Environmental    Management    of   Solid    Waste: 
Dredged  Material  and  Mine  Tailings. 
W89-05568  5E 

Pre-Mine  Prediction   of  Acid   Mine  Drainage, 
W89-05570  5B 

Integrated     Biological     Systems     for     Effluent 
Treatment  from  Mine  and  Mill  Tailings, 
W89-05574  5D 

Ecological    Engineering:    Biological    and    Geo- 
chemical  Aspects  Phase  I  Experiments, 
W89-05575  5G 

Rehabilitation  Measures  at  the  Rum  Jungle  Mine 

Site, 

W89-05576  5G 

Mine  Tailings  Reclamation:  Inco  Limited's  Ex- 
perience with  the  Reclaiming  of  Sulphide  Tail- 
ings in  the  Sudbury  Area,  Ontario,  Canada, 
W89-05577  5G 

Reclamation  of  Pyritic  Mine  Spoil  Using  Con- 
taminated Dredged  Material, 
W89-05580  5G 

Towards  a  Long-Term  Balance  Between  Eco- 
nomics and  Environmental  Protection 
W89-05581  5G 


Estimating  Stream-Aquifer  Interactions  in  Coal 

Areas  of  Eastern  Kansas  by  Using  Streamflow 

Records, 

W89-05590  2E 


ACID  RAIN 

Acidity  of  Rain  in  Puerto  Rico, 
W89-04675 


2B 


Canada's  Wetlands:  A  National  Wetlands  Con- 
servation Initiative, 
W89-04690  2H 

Statewide  Survey  of  Aquatic  Ecosystem  Chem- 
istry: 1985, 
W89-04833  5B 

Particulate  Monitoring  for  Acid  Deposition  Re- 
search at  Sequoia  National  Park,  California, 
W89-04834  5b 

Acid   Deposition   in   Maryland:   The   Status  of 

Knowledge  in  1987. 

W89-04861  5C 

National    Acid    Precipitation    Assessment    Pro- 
gram, 
W89-04862  5A 

Atmospheric    Transport,    Transformation,    and 

Deposition, 

W89-04863  5B 


Watersheds, 
W89-04864 

Terrestrial  Resources, 
W89-04866 

Health  and  Physical  Resources, 
W89-04867 


5B 


5C 


5C 


Acid   Deposition    Precursor   Control   Technol- 
ogies, 
W89-04868  5B 

Potential  Emissions  Reductions  from  Conserva- 
tion, Load  Management,  and  Alternative  Power, 
W89-04869  5G 


Federal  and  State  Initiatives, 
W89-04871 


5G 


Spatial  and  Temporal  Distribution  of  Precipita- 
tion   Chemistry    Across    Maryland     in     1984. 
Volume  1, 
W89-04889  5B 

Spatial  and  Temporal  Distribution  of  Precipita- 
tion   Chemistry    Across    Maryland     in     1984. 
Volume  2, 
W89-04890  5B 

Quality-Assurance  Results  for  Field  pH  and  Spe- 
cific-Conductance Measurements,  and  for  Labo- 
ratory Analysis,  National  Atmospheric  Deposi- 
tion Program  and  National  Trends  Network- 
January  1980-September  1984, 
W89-04920  5A 

Trace   Element   Studies  in  a   Remote   Scottish 
Upland  Catchment:  I.  Chemical  Composition  of 
Snow  and  Meltwaters, 
W89-04971  5B 

Intra-urban     Precipitation    Quality:     Hamilton, 

Canada, 

W89-04984  5B 

Impact   of  Afforestation   on   the   Soil   Solution 
Chemistry  of  Stagnopodzols  in  Mid-Wales, 
W89-04985  2G 

Chrysophyte  Scales  in  Lake  Sediments  Provide 
Evidence  of  Recent  Acidification  in  two  Quebec 
(Canada)  Lakes, 
W89-04988  5C 


Comparative  Study  of  the  Precipitation  Acidity 
in  Two  Cities  in  Cantabria  (Spain)  with  Differ- 
ent Degrees  of  Industrialization, 
W89-04991  5B 

Chemical  Deposition  of  a  High  Elevation  Red 

Spruce  Forest, 

W89-04999  5B 

Method  for  Determining  Metal  Species  in  Soil 

Pore  Water, 

W89-05017  5  a 

rhoC02  Variations  in  Streamwaters  Draining  an 
Acidic    and    Acid    Sensitive    Spruce    Forested 
Catchment  in  Mid-Wales, 
W89-05020  5B 

Effects  of  Aluminum  and  Acid  on  the  Gill  Mor- 
phology in  Rainbow  Trout,  Salmo  gairdneri, 
W89-05036  5C 

Physical,  Chemical,  and  Biological  Characteris- 
tics of  the  Turkey  Lakes  Watershed,  Central 
Ontario,  Canada, 
W89-05082  5B 

Detailed  Analysis  of  Sulphate  and  Nitrate  At- 
mospheric Deposition  Estimates  at  the  Turkey 
Lakes  Watershed, 
W89-05083  5B 

Comparison  of  Bulk,  Wet-Only,  and  Wet-plus- 
Dry   Deposition  Measurements  at  the  Turkey 
Lakes  Watershed, 
W89-05084  5B 

Chemistry    of    Atmospheric     Deposition,     the 

Snowpack,  and  Snowmelt  in  the  Turkey  Lakes 

Watershed, 

W89-05085  5B 

Ion  Mass  Budgets  for  Lakes  in  the  Turkey  Lakes 

Watershed,  June  1981-May  1983, 

W89-05086  5B 

Acid  Precipitation  and  Groundwater  Chemistry 

at  the  Turkey  Lakes  Watershed, 

W89-05087  5B 

Loadings  of  Organochlorine  Contaminants  and 
Trace  Elements  to  Two  Ontario  Lake  Systems 
and  Their  Concentrations  in  Fish, 
W89-05101  5B 

Effect  of  Random  Precipitation  Times  on  the 
Scavenging  Rate  for  Tropospheric  Nitric  Acid, 
W89-05243  5B 

Distribution  of  Three  Nymphaeid  Macrophytes 
(Nymphaea  alba  L.,  Nuphar  lutea  (L.)  Sm.  and 
Nymphoides  peltata  (Gmel.)  O.  Kuntze)  in  Rela- 
tion to  Alkalinity  and  Uptake  of  Inorganic 
Carbon, 
W89-05256  5C 

Stream  Chemistry  in  the  Southern  Blue  Ridge: 
Feasibility  of  a  Regional  Synoptic  Sampling  Ap- 
proach, 
W89-05272  7A 

Influence  of  the  Ocean  on   the  Chemistry  of 

Precipitation  in  Nova  Scotia, 

W89-05319  2B 

Sulfur  Isoptopes  in  Sulfate  in  the  Inputs  and 
Outputs  of  a  Canadian  Shield  Watershed, 
W89-05322  5B 


Acid  Rain:  Rhetoric  and  Reality, 
W89-05427 

Last  Stand  of  the  Red  Spruce, 
W89-05507 


5B 


5C 


Acid  Deposition  and  the  Acidification  of  Soils 

and  Waters, 

W89-05746  5C 
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ACID  RAIN 


SUBJECT  INDEX 


Annual  Report,  Analysis  of  Acid  Precipitation 
Samples  Collected  by  State  Agencies, 
W89-05759  5B 

Florida  Acid  Deposition  Study:  Five-Year  Data 

Summary. 

W89-05762  5B 

ACID  RAIN  EFFECTS 

Estimated   Average   Annual    Alkalinity   of  Six 
Streams   Entering   Deep   Creek    Lake   Garrett 
County,  Maryland, 
W89-04630  5B 

Humic  Lakes:  Acidity  from  Natural  and  Anthro- 
pogenic Sources, 
W89-04729  2H 


Aquatic  Resources, 
W89-04865 

Mitigation, 
W89-04870 


5C 


5G 


Facts  and  Fallacies  Concerning  Mercury  Uptake 

by  Fish  in  Acid  Stressed  Lakes, 

W89-04982  5C 

Chrysophyte  Scales  in  Lake  Sediments  Provide 
Evidence  of  Recent  Acidification  in  two  Quebec 
(Canada)  Lakes, 
W89-04988  5C 

Chemistry  of  Precipitation  Near  a  Limestone 

Building, 

W89-04996  5B 

Effect  of  Simulated  Acid  Rain  on  Nitrogenase 
Activity  in  the  Lichen  Genus  Peltigera  Under 
Field  and  Laboratory  Conditions, 
W89-05001  5B 

Physical,  Chemical,  and  Biological  Characteris- 
tics of  the  Turkey  Lakes  Watershed,  Central 
Ontario,  Canada, 
W89-05082  5B 

Aluminum     Contamination     of    Groundwater: 
Spring  Melt  in  Chalk  River  and  Turkey  Lakes 
Watersheds-Preliminary  Results, 
W89-05088  5B 

Modelling   Stream  Chemistry   for   the  Turkey 

Lakes    Watershed:  Comparison    with    1981-84 

Data, 

W89-05089  5B 

Application   of  a  Hydrological   Model   to  the 
Acidified  Turkey  Lakes  Watershed, 
W89-05090  5B 

Water   and   Chemical   Budgets   for  Terrestrial 
Basins  at  the  Turkey  Lakes  Watershed, 
W89-05091  2  A 

Acid  Deposition  and  Nutrient  Leaching  from 
Deciduous  Vegetation  and  Podzolic  Soils  at  the 
Turkey  Lakes  Watershed, 
W89-05092  5B 

Zoobenthic    Distribution    and    Biomass   in    the 

Turkey  Lakes, 

W89-05093  2H 

Fish  Community  Structure,  Biomass,  and  Pro- 
duction in  the  Turkey  Lakes  Watershed,  Ontar- 


W89-05094 


5C 


Young-of-the-Year  Fish  Community  in  Nine 
Lakes,  Varying  in  pH,  on  the  Canadian  Shield, 
W89-05095  5C 

Risk    to    Salmonids   of   Water   Quality    in    the 
Turkey  Lakes  Watershed  as  Determined  by  Bio- 
assay, 
W89-05096  5C 


Fossil  Midge  Associations  in  Relation  to  Troph- 
ic and  Acidic  State  of  the  Turkey  Lakes, 
W89-05097  5C 

Sediment  PH  in  Profundal  Core  Samples  from 
the  Turkey  Lakes  (Algoma,  Ontario), 
W89-05099  5B 

Effect  of  Acid  Precipitation  on  Microbial  De- 
composition Processes  in  Sediment  from  Streams 
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OCEANS,  WINNIPEG  (MANITOBA). 
FRESHWATER  INST. 

Effects  of  Aluminum  and  Acid  on  the  Gill  Mor- 
phology in  Rainbow  Trout,  Salmo  gairdneri, 
W89-05036  5C 

Sulfur  Isoptopes  in   Sulfate  in  the  Inputs  and 
Outputs  of  a  Canadian  Shield  Watershed, 
W89-05322  5B 

Acute  Toxicity  Bioassays  With  Petroleum  Prod- 
ucts: Influence  of  Exposure  Conditions, 
W89-05452  5A 

DEPARTMENT  OF  THE  ENVIRONMENT, 
OTTAWA  (ONTARIO).  LANDS 
CONSERVATION  BRANCH. 

Canada's  Wetlands:  A  National  Wetlands  Con- 
servation Initiative, 
W89-04690  2H 

DEVELOPMENT  OF  ENVIRONMENTAL 
SYSTEMS,  INC.,  QUEZON  CITY 
(PHILIPPINES). 

Application  of  Regional  Flood  Frequency  Anal- 
ysis to  Philippine  Rivers, 
W89-05619  2E 

DIRECTOR-GENERAL  FOR  NATURAL 
RESOURCES,  LISBON  (PORTUGAL). 

Multivariate   Partial   Duration   Series  in   Flood 

Risk  Analysis, 

W89-05680  2E 

DOMINION  ECOLOGICAL  CONSULTING 
LTD.,  CALGARY  (ALBERTA). 

Review  of  Oil  and  Biological  Community  Re- 
sponses in  Northern  Rivers, 
W89-05453  5C 

DUKE  UNTV.,  BEAUFORT,  NC.  MARINE 
LAB. 

Short-Term  Environmental  Variability  and  Phy- 
toplankton  Abundance  in  a  Shallow  Tidal  Estu- 
ary: I.  Winter  and  Summer, 
W89-05033  2L 

DUKE  UNIV.,  DURHAM,  NC.  SCHOOL  OF 
FORESTRY  AND  ENVIRONMENTAL 
STUDIES. 

Empirical  Models  for  Trophic  State  in  South- 
eastern U.S.  Lakes  and  Reservoirs, 
W89-05262  2H 

DURHAM  UNIV.  (ENGLAND).  DEPT.  OF 
BOTANY. 

Mineral  Composition  of  Azolla  pinnata  in  Rela- 
tion to  Composition  of  Floodwaters  in  Bangla- 
desh, 
W89-05025  3F 

E  AND  A  ENVIRONMENTAL 
CONSULTANTS,  INC.,  STOUGHTON,  MA. 

City  of  Nashville  Composting  Operations, 
W89-04795  5D 
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Municipal    Sludge    Management    Planning    and 

Policy  Options, 

W89-04883  5D 

EASTMAN  KODAK  CO.,  WINDSOR,  CO. 
KODAK  COLORADO  DIV. 

Land  Application  of  Kodak  Colorado  Division 
Wastewater  Treatment  Plant  Sludge, 
W89-04815  5E 

ECOLE  NORMALE  SUPERIEURE,  PARIS 
(FRANCE).  LAB.  D'ECOLOGIE. 

Impact  of  Nutrient  Input  from  the  River  Seine 
on    Phytoplankton    Populations    in    a    Sand-Pit 
Lake  (Bignan,  NW  France), 
W89-05291  5C 

EDWARDS  UNDERGROUND  WATER 
DISTRICT,  SAN  ANTONIO,  TX. 

Records  of  Ground-Water  Recharge,  Discharge, 
Water  Levels,  and  Chemical  Quality  of  Water 
for  the  Edwards  Aquifer  in  the  San  Antonio 
Area.  Texas,  1934-80. 
W89-04649  2F 

Records  of  Ground-Water  Recharge,  Discharge, 
Water  Levels,  and  Chemical  Quality  of  Water 
for  the  Edwards  Aquifer  in  the  San  Antonio 
Area,  Texas,  1934-81. 
W89-04650  2F 

Records  of  Ground-Water  Recharge,  Discharge, 
Water  Levels,  and  Chemical  Quality  of  Water 
for  the  Edwards  Aquifer  in  the  San  Antonio 
Area,  Texas,  1934-82. 
W89-04651  2F 

Compilation  of  Hydrologic  Data  for  the  Ed- 
wards Aquifer,  San  Antonio  Area,  Texas,  1983- 
84,  with  1934-84  Summary. 
W89-04652  2F 

Compilation   of  Hydrologic   Data  for  the   Ed- 
wards Aquifer,  San  Antonio  Area,  Texas,  1985, 
with  1934-85  Summary. 
W89-04653  2F 

EHIME  UNIV.,  MATSUYAMA  (JAPAN). 
DEPT.  OF  ENVIRONMENT  CONSERVATION. 

Comparison  of  P,  Ca  and  Mg  Contents  of  Phyto- 
plankton between  the  Heads  of  Two  River  Res- 
ervoirs with  Different  Phosphorus  Loading, 
W89-05190  5C 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  ZURICH  (SWITZERLAND). 
INST.  FUER  HYDROMECHANIK  UND 
WASSERWIRTSCHAFT. 

Immiscible  Transport  of  Hydrocarbons  Infiltrat- 
ing in  Unconfined  Aquifers, 
W89-05443  5B 

ELECTRIC  POWER  RESEARCH  INST.,  PALO 
\LTO,  CA. 

Round-Robin   Study   of  Leaching   Methods   as 

Applied  to  Solid  Wastes  from  Coal  Fired  Power 

Plants, 

W89-04825  5A 

ENGINEERING  ENTERPRISES,  INC., 
VORMAN,  OK. 

Case  Studies  of  Deep  Well  Hazardous  Waste 
Disposal  -  Gulf  Coast,  Great  Lakes  and  Califor- 
nia, 
W89-04584  5E 

ENGINEERING  HYDRAULICS,  INC., 
REDMOND,  WA. 

Measurement  of  Vertical  Turbulent  Dispersion 
and  Diffusion  of  Oil  Droplets  and  Oiled  Parti- 
cles. 
W89-04895  5B 

ENGINEERING-SCIENCE,  INC.,  AUSTIN,  TX. 

Technology    for    Removal    of    Hydrocarbons 
From  Surface  and  Groundwater  Sources, 
W89-05458  5D 


ENVIRONMENT  CANADA,  OTTAWA 
(ONTARIO).  WATER  RESOURCES  BRANCH. 

Comparison     of     Regional     Flood     Frequency 
Methods  in  Southern  Ontario  Using  Analysis  of 
Variance  Techniques, 
W89-05631  2E 

ENVIRONMENTAL  AND  CHEMICAL 
SCIENCES,  INC.,  AIKEN,  SC. 

Biomonitoring  as  a  Regulatory  Tool, 
W89-04792  5A 

ENVIRONMENTAL  MONITORING  SYSTEMS 
LAB.,  LAS  VEGAS,  NV. 

Development  and  Validation  of  RCRA  Method 

8280  for  Dioxins  and  Furans, 

W89-04817  5  a 

Interlaboratory  Evaluation  of  ICP-AES  Method 

6010, 

W89-04821  5  a 

ENVIRONMENTAL  PROTECTION  AGENCY, 
ANNAPOLIS,  MD.  CENTRAL  REGIONAL 
LAB. 

Acid/Neutral    Continuous    Liquid/Liquid    Ex- 
traction of  Priority   Pollutants  and   Hazardous 
Substance  List  Compounds, 
W89-04879  5A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
ATHENS,  GA. 

Role    of   Quality    Assurance    in    Future    EPA 
Audits, 

W89-04790  7A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
ATLANTA,  GA.  REGION  IV. 

U.S.  Environmental  Protection  Agency  Emer- 
gency Response  to  Toxic  Fumes  and  Contami- 
nated   Ground    Water    in    Karst    Topography: 
Bowling  Green,  Kentucky, 
W89-04596  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  DRINKING  WATER 
RESEARCH  DIV. 

Coliform  Non-Compliance  Nightmares  in  Water 

Supply  Distribution  Systems, 

W89-04847  5F 

Removal  of  Organics  from  Drinking  Water, 
W89-05397  5F 

Technological  Approaches  to  Removing  Toxic 

Contaminants, 

W89-05604  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  HAZARDOUS  WASTE 
ENGINEERING  RESEARCH  LAB. 

EPA's  Waste  Minimization  Research  Program, 
W89-04749  5E 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  OFFICE  OF  RESEARCH 
AND  DEVELOPMENT. 

Deterioration   of  Drinking   Water   Distribution 

Systems, 

W89-04751  5F 

Improved  Laboratory  Dispersant  Effectiveness 

Test, 

W89-04752  7B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OH.  WATER  ENGINEERING 
RESEARCH  LAB. 

Toxicity    Reduction    Evaluations   in    Municipal 

Wastewater  Treatment  Plants, 

W89-04748  5A 

Effects  of  Sewage  Sludge  on  Leachates  and  Gas 

from  Sludge-Refuse  Landfills, 

W89-04812  5E 


Biological  Treatment  of  Toxics  in  Wastewater: 

The  Problems  and  Opportunities, 

W89-04839  sd 

ENVIRONMENTAL  PROTECTION  AGENCY, 
EDISON,  NJ.  HAZARDOUS  WASTE 
ENGINEERING  RESEARCH  LAB. 

Surfactant-Enhanced  in  Situ  Soils  Washing, 
W89-04753  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
NEW  YORK.  REGION  II. 

Institutional  Framework  for  Protecting  Ground- 
water in  the  United  States, 
W89-05602  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
RESEARCH  TRIANGLE  PARK,  NC. 

Stream  Chemistry  in  the  Southern  Blue  Ridge: 
Feasibility  of  a  Regional  Synoptic  Sampling  Ap- 
proach, 

W89-05272  7A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
SAN  JUAN,  PR.  CARIBBEAN  OFFICE. 

Typhoid    Outbrake    at    Paradise    Mills    Public 

Housing  Complex, 

W89-04666  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC. 

Guidelines  for  Delineation  of  Wellhead  Protec- 
tion Areas. 
W89-04852  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  INFORMATION 
RESOURCES  AND  SERVICES  BRANCH. 

Waste  Minimization:  Hazardous  and  Non-Haz- 
ardous Solid  Waste  (1980  to  Present). 
W89-04880  5E 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  DRINKING 
WATER. 

Methods  of  Removing  Uranium  from  Drinking 

Water. 

W89-04858  5F 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  GROUND- 
WATER PROTECTION. 

EPA  Activities  Related  to  Sources  of  Ground- 
Water  Contamination. 
W89-04851  2F 

Guidance    for   Applicants    for    State   Wellhead 
Protection  Program  Assistance  Funds  under  the 
Safe  Drinking  Water  Act. 
W89-05401  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  MUNICIPAL 
POLLUTION  CONTROL. 

Preliminary    Treatment    Facilities:    Design    and 

Operational  Considerations. 

W89-05400  5D 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  PESTICIDE 
PROGRAMS. 

Pesticide  Assessment  Guidelines  Subdivision  N, 
Chemistry:    Environmental    Fate.    Series    161-2 
and  161-3,  Photolysis  Studies.  Addendum  4  on 
Data  Reporting, 
W89-04874  5B 

Pesticide  Assessment  Guidelines  Subdivision  N, 
Chemistry:    Environmental    Fate.    Series    161-1, 
Hydrolysis  Studies  Addendum  3  on  Data  Re- 
porting, 
W89-04875  5B 
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ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  DC.  OFFICE  OF  WATER 
ENFORCEMENT  AND  PERMITS. 

EPA's  Sludge  Permit  Program, 

W89-04801  5E 

ENVIRONMENTAL  PROTECTION  SERVICE, 
BURLINGTON  (ONTARIO).  WASTE  WATER 
TECHNOLOGY  CENTRE. 

Fate  of  Polynuclear  Aromatic  Hydrocarbons  in 

Soil, 

W89-05447  5B 

ENVIRONMENTAL  PROTECTION  SERVICE, 
EDMONTON  (ALBERTA). 

Characterization  of  Water  Soluble  Components 
of  a  Waste  Water  Oil  Sample  From  an  Oil  Sands 
Bitumen  Upgrading  Plant, 
W89-05435  5A 

ENVIRONMENTAL  PROTECTION  SERVICE, 
VANCOUVER  (BRITISH  COLUMBIA). 

Pre-Mine  Prediction  of  Acid  Mine  Drainage, 
W89-05570  5B 

ENVIRONMENTAL  RESEARCH  LAB., 
ATHENS,  GA. 

Criteria  for  Evaluating  the  Reliability  of  Litera- 
ture Data  on  Environmental  Process  Constants, 
W89-05048  10D 

ENVIRONMENTAL  RESEARCH  LAB.- 
DULUTH,  GROSSE  ILE,  MI.  LARGE  LAKES 
RESEARCH  STATION. 

Integrated   Approach  to  a  Study  of  Contami- 
nants and  Toxicity   in  Monroe   Harbor  (River 
Raisin),  Michigan,  a  Great  Lakes  Area  of  Con- 
cern: Summary  Report. 
W89-04877  5A 

Upper  Great  Lakes  Connecting  Channels  Study; 
Detroit  River  System  Mass  Balance  (UGLCCS 
Activities  C.l  and  F.4). 
W89-04893  5B 

Input-Output  Mass  Loading  Studies  of  Toxic 
and  Conventional  Pollutants  in  Trenton  Chan- 
nel, Detroit  River:  Activities  C.l  and  F.5  in  the 
Upper  Great  Lakes  Connecting  Channels  Study 
(UGLCCS). 
W89-05761  5B 

ENVIRONMENTAL  RESEARCH  LAB.- 
DULUTH,  MN. 

Intensive  Survey  of  the  Illinois  River  (Arkansas 

and  Oklahoma)  in  August  1985, 

W89-04872  2E 

ENVIRONMENTAL  RESEARCH  LAB., 
NARRAGANSETT,  RI. 

Synthesis  of  Research  Results:  Applicability  and 
Field  Verification  of  Predictive  Methodologies 
for  Aquatic  Dredged  Material  Disposal, 
W89-04855  5E 

ENVIRONMENTAL  SCIENCE  AND 
ENGINEERING,  INC.,  GAINESVILLE,  FL. 

Florida  Acid  Deposition  Study:  Five-Year  Data 

Summary. 

W89-05762  5B 

ERT,  PITTSBURGH,  PA. 

Characterization  of  Produced  Waters  from  Nat- 
ural Gas  Production  Operations.  Executive 
Summary, 

W89-04886  5A 

Characterization  of  Produced  Waters  from  Nat- 
ural Gas  Production  Operations.  Volume  I, 

W89-04887  5A 

EUROCONSULT,  ARNHEM 
(NETHERLANDS). 

Watertable  Control  Indices  for  Drainage  of  Ag- 

ricultural  Land  in  Humid  Climates, 

W89-05114  4A 


Water  Table  Control,   Reuse  and   Disposal  of 

Drainage  Water  in  Haryana, 

W89-05155  3F 

Influence  of  Rain  and  Evaporation  on  Salt  Intru- 
sion in  Estuaries, 
W89-05216  2B 

EXETER  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Properties,   Geomorphology   and   Classification 

of  Peatlands, 

W89-04732  2H 

Alteration  of  Hydrological-Ecological  Linkages 
in   Wetland    Soils:   An    Example   of  Pedogenic 
Deflection  on  Exmoor,  U.K., 
W89-04736  2H 

FACHHOCHSCHULE  KONSTANZ 
(GERMANY,  F.R.). 

Model  of  Temperature  Induced  Density  Current 
in  Waterside  Reedbelts  of  Lake  Constance-Un- 
tersee  (Ein  Stromungsmodell  der  Temperaturin- 
duzierten  Dichtestromung  in  Geschlossenen 
Uferrohrichten  des  Bodensee-Untersees), 
W89-05286  2H 

FINNIGAN  MAT,  FREDERICK,  MD. 

Priority  Pollutant  Testing  Approach  to  Appen- 
dix IX  Analysis, 

W89-04785  5A 

FLORENCE  UNIV.  (ITALY). 

Method  for  Estimating  the  Peak  Discharge 
through  the  Records  of  Mean  Daily  Discharge, 
W89-05628  2E 

FLORIDA  ATLANTIC  UNIV.,  BOCA  RATON. 
COLL.  OF  SCIENCE. 

Benthic    Faunal    Colonization    of   an    Offshore 
Borrow  Pit  in  Southeastern  Florida, 
W89-05752  2L 

FLORIDA  SINKHOLE  RESEARCH  INST., 
ORLANDO. 

Ground    Water    Monitoring    Considerations    in 

Karst  on  Young  Limestones, 

W89-04597  5B 

Sinkholes  in  Florida:  An  Introduction, 
W89-04620  2F 

Part  II:  Sinkholes  and  Man, 

W89-04622  2F 

FLORIDA  STATE  DEPT.  OF 
ENVIRONMENTAL  REGULATION, 
TALLAHASSEE. 

Geochemical  and  Statistical  Approach  for  As- 
sessing Metal  Pollution  in  Coastal  Sediments, 
W89-04761  5A 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
GEOLOGY. 

Assessment  by  Electrical  Resistivity  Methods  of 

Potential   Geological   Hazards   in   Karstic  Ter- 

ranes, 

W89-04612  8E 

FOREST  SERVICE,  OGDEN,  UT. 
INTERMOUNTAIN  RESEARCH  STATION. 

Improved  Streamflow  and  Water  Quality  Moni- 
toring Using  a  Microprocessor-Based  System, 
W89-04876  ?B 

FRAUNHOFER-GESELLSCHAFT  ZUR 
FOERDERUNG  DER  ANGEWANDTEN 
FORSCHUNG  E.V.,  GARMISCH- 
PARTENKIRCHEN  (GERMANY,  F.R.).  INST. 
FUER  ATMOSPHAERISCHE 
UMWELTFORSCHUNG. 

Emission  of  Hydrogen  from  Deep  and  Shallow 

Freshwater  Environments, 

W89-05323  2H 


FRESHWATER  BIOLOGICAL  ASSOCIA I  ION, 
AMBLESIDE  (ENGLAND). 

Concept  of  Ecological   Succession   Applied   to 

Seasonal  Periodicity  of  Freshwater  Phytoplank- 

ton, 

W89-05162  2H 


Colloids  in  the  Aquatic  Environment, 
W89-05328 
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FRESHWATER  BIOLOGICAL  ASSOCIATION, 
WAREHAM  (ENGLAND).  RIVER  LAB. 

Water   Flow   and   the   Vegetation   of  Running 

Waters, 

W89-05552  2H 

FUNDACAO  UNIV.,  RIO  GRANDE  (BRAZIL). 

Trace  Metal   Distribution  in  Sediments  of  the 

Patos  Lagoon  Estuary,  Brazil, 

W89-04762  5A 

FUNDACAO  UNIV.,  RIO  GRANDE  (BRAZIL). 
DEPT.  OF  OCEANOGRAPHY. 

Multispecies  Metal  Monitoring  in  Tropical  Bra- 
zilian Estuaries, 
W89-04777  5A 

Metals  in  Coastal  Environments  of  Latin  Amer- 
ica: Recommendations  for  a  Critical  Situation, 
W89-04781  5A 

GDANSK  TECHNICAL  UNIV.  (POLAND). 
INST.  OF  HYRDOTECHNICS. 

Seepage  Component  in  Water  Balance  of  Peat 

Soils, 

W89-04714  2G 

Water  Management  and  Drainage  Design  of  a 

Selected  Polder, 

W  89-051 18  4A 

GENERAL  ACCOUNTING  OFFICE, 
WASHINGTON,  DC. 

Groundwater  Quality:  State  Activities  to  Guard 

Against  Contaminants. 

W89-05765  5G 

GEOLOGIC  INFORMATION  SYSTEMS, 
GAINESVILLE,  FL. 

Interlachen,  Florida;  A  Description  of  Thickly 

Mantled  Karst, 

W89-04610  2F 

GEOLOGICAL  SURVEY,  ALBANY,  NY. 
WATER  RESOURCES  DIV. 

Bedrock  Topography  and  Glacial  Deposits  of 
the  Colonie  Channel  Between  Saratoga  Lake 
and  Coeymans,  New  York  with  a  section  on  the 
Ground-Water  Potential  of  the  Capital  District 
Buried-Valley  Deposits, 
W89-04835  2F 

Ground-Water  Potential  of  the  Capital  District 

Buried-Valley  Deposits, 

W89-04837  2F 

Flooding  of  December  29,  1984  Through  Janu- 
ary 2,  1985,  in  Northern  New  York  State,  with 
Flood  Profiles  of  the  Black  and  Salmon  Rivers, 
W89-04954  2E 

GEOLOGICAL  SURVEY,  ALBUQUERQUE, 
NM.  WATER  RESOURCES  DIV. 

Annual  Report  to  the  Pecos  River  Commission 
on  Investigations  being  made  in  New  Mexico 
and  Texas. 
W89-04633  7C 

Annual  Report  to  the  Pecos  River  Commission 
on  Investigations  being  made  in  New  Mexico 
and  Texas. 
W89-04634  7C 
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Ground-Water  Chemistry,  and  Effects  of  Land 
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Aquifer   Determined   From   Three  Test   Wells 

West  of  Albuquerque,  Bernalillo  County,  New 
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W89-04952  4B 

Three-Dimensional  Model  Simulation  of  Tran- 
sient Ground-Water  Flow  in  the  Albuquerque- 
Belen  Basin,  New  Mexico, 
W89-04957  2F 

;eological  survey,  ANCHORAGE,  ak. 

VATER  RESOURCES  DIV. 

Flood  of  October  1986  at  Seward,  Alaska, 
W89-04905  2E 

Digital  Data  Base  of  Lakes  on  the  North  Slope, 

Alaska, 

W89-04922  7C 

Floods  of  October  1986  in  Southcentral  Alaska, 
W89-05425  2E 


Flood  of  October  1986  at  Seward,  Alaska, 
W89-05779 
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Hydrogeology  of  the  Gordon  Aquifer  System  of 

East-Central  Georgia, 

W89-04623  2F 

Hydrogeology  of  the  Dublin  and  Midville  Aqui- 
fer Systems  of  East-Central  Georgia, 
W89-04624  2F 

EOLOGICAL  SURVEY,  ATLANTA,  GA. 
r'ATER  RESOURCES  DIV. 

Flood-Frequency  Analysis  with  Historical  Data 

in  China, 

W89-05653  2E 

EOLOGICAL  SURVEY,  AUSTIN,  TX. 
f'ATER  RESOURCES  DIV. 

Gulf  Coast  Regional  Aquifer-System  Analysis-A 

Mississippi  Perspective, 

W89-04935  2F 

Water  Resources  of  the  Park  City  Area,  Utah 

with  Emphasis  on  Ground  Water, 

W89-05405  2F 

Ground-Water  Data  for  the  Salt  Basin,  Eagle 
Flat,  Red  Light  Draw,  Green  River  Valley,  and 
Presidio  Bolson  in  Westernmost  Texas, 
W89-05406  2F 

Records  of  Wells,  Drillers'  Logs,  Water-Level 
Measurements,     and     Chemical     analyses     of 
Ground   Water   in    Brazoria,    Fort    Bend,    and 
Waller  Counties,  Texas,  1980-84, 
W89-05415  2F 

Records  of  Wells,  Drillers'  Logs,  Water-Level 
Measurements,     and     Chemical     Analyses     of 
Ground  Water  in  Chambers,  Liberty,  and  Mont- 
gomery Counties,  Texas,  1980-84, 
W89-05416  2F 

Summary  of  Hydrologic  Information  in  the  El 
Paso,  Texas,  Area,  with  Emphasis  on  Ground- 
Water  Studies,  1903-80, 
W89-05417  2F 
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1971-80, 

W89-05418  4B 
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in  Estuaries  of  Texas,  October  1976-September 

1978, 

W89-05419  2L 


GEOLOGICAL  SURVEY,  BATON  ROUGE,  LA. 
WATER  RESOURCES  DIV. 

Floods  in  Louisiana,  Magnitude  and  Frequency, 
W89-04654  2E 

Simulation  of  Ground-Water  Movement  in  the 

'1,500-   and    1,700-foot'    Aquifer   of  the  Baton 
Rouge  Area,  Louisiana, 

W89-04655  2F 

Ground-Water     Resources     of    the     Fillmore- 
Haughton-Red  Chute  Area,  Bossier  and  Webster 
Parishes,  Louisiana, 
W89-04656  2F 

Public  Water  Supplies  in  Louisiana.  Volume  1: 

Northern  Louisiana, 

W89-04657  5F 

Limnological  Study  of  Lake  Bruin,  Louisiana, 
W89-04660  2H 

Projected  Effects  of  Proposed  Increased  Pump- 
age  on  Water  Levels  and  Salinity  in  the  Sparta 
Aquifer  near  West  Monroe,  Louisiana, 
W89-04661  4B 

Effects    of    Proposed    Highway    Embankment 

Modifications  on   Water-Surface   Elevations  in 

the  Lower  Pearl  River  Flood  Plain  Near  Slidell, 

Louisiana, 

W89-04912  4C 

Louisiana  Hydrologic  Atlas  Map  No.   1:  Mean 

Annual  Runoff  in  Louisiana, 

W89-04927  7C 

Louisiana  Hydrologic  Atlas  Map  No.  2:  Areal 
Extent  of  Freshwater  in  Major  Aquifers  of  Lou- 
isiana, 
W89-04928  7C 

GEOLOGICAL  SURVEY,  BISMARCK,  ND. 
WATER  RESOURCES  DIV. 

Hydrology  of  the  Devils  Lake  Basin,  Northeast- 
ern North  Dakota, 
W89-04637  2H 

Water-Resources   Data   for   the    Lower   James 
River,  Dickey,  LaMoure,  and  Stutsman  Coun- 
ties, North  Dakota, 
W89-04664  2E 

Ground-Water  Data  for  Bottineau  and  Rolette 

Counties,  North  Dakota, 

W89-04683  2F 

Ground-Water  Data  for  Towner  County,  North 

Dakota, 

W89-04684  2F 

Ground-Water    Data    for    McKenzie    County, 

North  Dakota, 

W89-04685  2F 

Ground-Water    Resources    of   Logan    County, 

North  Dakota, 

W89-04686  2F 

Ground-Water  Resources  of  McKenzie  County, 

North  Dakota, 

W89-04687  2F 

GEOLOGICAL  SURVEY,  CARSON  CITY,  NV. 
WATER  RESOURCES  DIV. 

Las  Vegas  SW  Quadrangle  Ground  Water  Map, 
W89-04829  2F 

South  Lake  Tahoe  Quadrangle:  Vegetation  Map, 
W89-04907  7C 

GEOLOGICAL  SURVEY,  CHEYENNE,  WY. 

Water-Table  Contours  and  Depth  to  Water  in 
the  Southeastern  Part  of  the  Sweetwater  River 
Basin,  Central  Wyoming,  1982, 
W89-04969  7C 


GEOLOGICAL  SURVEY,  CHEYENNE,  WY. 
WATER  RESOURCES  DIV. 

Reconnaissance  Investigation  of  Water  Quality, 
Bottom   Sediment,   and   Biota   Associated   with 
Irrigation   Drainage  in  the  Kendrick  Reclama- 
tion Project  Area,  Wyoming,  1986-87, 
W89-04899  sc 

Predictive  Capabilities  of  Batch-Extract  Experi- 
ments Using  Water  From  a  Coal  Mine, 
W89-05278  5B 

GEOLOGICAL  SURVEY,  COLUMBIA,  SC. 
WATER  RESOURCES  DIV. 

Selected  Aquifer-Test  Information  for  the  Coast- 
al Plain  Aquifers  of  South  Carolina, 
W89-04933  2F 

GEOLOGICAL  SURVEY,  COLUMBUS,  OH. 
WATER  RESOURCES  DIV. 

Sedimentation  and  Water  Quality  in  the  West 
Branch  Shade  River  Basin,  Ohio,  1983-85, 
W89-04901  5B 

Estimating   Peak   Discharges,  Flood   Volumes, 

and  Hydrograph  Shapes  of  Small  Ungaged 
Urban  Streams  in  Ohio, 

W89-04959  2E 

GEOLOGICAL  SURVEY,  DENVER,  CO. 
WATER  RESOURCES  DIV. 

Quality-Assurance  Results  for  Field  pH  and  Spe- 
cific-Conductance Measurements,  and  for  Labo- 
ratory Analysis,  National  Atmospheric  Deposi- 
tion Program  and  National  Trends  Network- 
January  1980-September  1984, 
W89-04920  5A 

Computer   Programs   for   Computing    Particle- 
Size  Statistics  of  Fluvial  Sediments, 
W89-04921  7C 

Geohydrology  and  Potential  Hydrologic  Effects 
of  Underground  Coal  Mining  in  the  Rapid  Creek 
Basin,  Mesa  County,  Colorado, 
W89-04942  4C 

GEOLOGICAL  SURVEY,  DORAVILLE,  GA. 
WATER  RESOURCES  DIV. 

Low-Flow  Profiles  of  the  Upper  Ocmulgee  and 

Flint  River  in  Georgia, 

W89-04946  2E 

Hydraulic  Characteristics  of  Upper  Cretaceous 
and  Lower  Tertiary  Clastic  Aquifers-Eastern 
Alabama,  Georgia,  and  Western  South  Carolina, 
W89-04966  2F 

GEOLOGICAL  SURVEY,  DOVER,  DE. 

Estimated   Average   Annual   Alkalinity   of  Six 
Streams   Entering    Deep   Creek    Lake   Garrett 
County,  Maryland, 
W89-04630  5B 

GEOLOGICAL  SURVEY,  HARRISBURG,  PA. 
WATER  RESOURCES  DIV. 

Groundwater     Resources     of     the     Berwick- 
Bloomsburg-Danville  Area,  East-Central  Penn- 
sylvania, 
W89-04635  2F 

GEOLOGICAL  SURVEY,  HELENA,  MT. 
WATER  RESOURCES  DIV. 

Streamflow  Characteristics  of  Mountain  Streams 
in  the  Upper  Yellowstone  River  Basin  in  Mon- 
tana, 
W89-04643  2E 

Water  Resources  of  the  Clarks  Fork  Yellow- 
stone River  Valley.  Montana. 
W89-04688  2E 


OR-9 


ORGANIZATIONAL  INDEX 
GEOLOGICAL  SURVEY,  INDIANAPOLIS,  IN.  WATER  RESOURCES  DIV. 


GEOLOGICAL  SURVEY,  INDIANAPOLIS,  IN. 
WATER  RESOURCES  DIV. 

Review  of  the  Hydrologic  Data-Collection  Net- 
work in  the  St.  Joseph  River  Basin,  Indiana, 
W89-04931  7B 

Description  and  Comparison  of  Selected  Models 
for     Hydrologic     Analysis     of    Ground-Water 
Flow,  St.  Joseph  River  Basin,  Indiana, 
W89-04961  2F 

Streamflow  and   Water  Quality   of  the  Grand 
Calumet  River,  Lake  County,  Indiana,  and  Cook 
County,  Illinois,  October  1984, 
W89-04965  5B 

GEOLOGICAL  SURVEY,  IOWA  CITY,  IA. 
WATER  RESOURCES  DIV. 

Discharge  Ratings  for  Control  Gates  at  Missis- 
sippi River  Lock  and  Dam  13,  Fulton,  Illinois, 
W89-04916  8B 

Discharge  Ratings  for  Control  Gates  at  Missis- 
sippi River  Lock  and  Dam  12,  Belle vue,  Iowa, 
W89-04917  8  A 

Discharge  Ratings  for  Control  Gates  at  Missis- 
sippi River  Lock  and  Dam  16,  Muscatine,  Iowa, 
W89-04918  8A 

Discharge  Ratings  for  Control  Gates  at  Missis- 
sippi River  Lock  and  Dam  22,  Saverton,  Missou- 
ri. 
W89-04919  8A 

GEOLOGICAL  SURVEY,  ITHACA,  NY. 
WATER  RESOURCES  DIV. 

Effect  of  Niagara   Power  Project  on   Ground 
Water  Flow  in  the  Upper  Part  of  the  Lockport 
Dolomite,  Niagara  Falls  Area,  New  York, 
W89-04913  2F 

GEOLOGICAL  SURVEY,  LAKEWOOD,  CO. 
WATER  RESOURCES  DIV. 

Digital  Simulation  of  Ground-Water  Flow  in  the 
High    Plains    Aquifer    in    Parts    of   Colorado, 
Kansas,    Nebraska,    New    Mexico,    Oklahoma, 
South  Dakota,  Texas,  and  Wyoming, 
W89-05774  2F 

Water  Use  by  Saltcedar  and  by  Replacement 
Vegetation  in  the  Pecos  River  Floodplain  Be- 
tween Acme  and  Artesia,  New  Mexico, 
W89-05775  3B 

Oil  Shale,  Water  Resources,  Valuable  Minerals 
of  the  Piceance  Basin,  Colorado:  The  Challenge 
and  Choices  of  Development, 
W89-05776  4C 

GEOLOGICAL  SURVEY,  LANSING,  MI. 
WATER  RESOURCES  DIV. 

Assessment  of  Ground-Water  Contamination  at 
Wurtsmith  Air  Force  Base,  Michigan,  1982-85, 
W89-04953  5B 

GEOLOGICAL  SURVEY,  LAWRENCE,  KS. 
WATER  RESOURCES  DIV. 

Geohydrology  of  Sandstone  Aquifers  in  South- 
western Kansas, 
W89-04659  2F 

Percentage  Change   in   Saturated  Thickness  of 
The  High  Plains  Aquifer,  West-Central  Kansas, 
1950  to  Average  1985-87, 
W89-O490K  2F 

GEOLOGICAL  SURVEY,  LINCOLN,  NE. 
WATER  RESOURCES  DIV. 

Groundwater  Levels  in  Nebraska,  1984, 
WX.9-04615  2F 


Groundwater  Levels  in  Nebraska  1986, 
W89-04636 


2F 


GEOLOGICAL  SURVEY,  LITTLE  ROCK,  AR. 
WATER  RESOURCES  DIV. 

Quality   of  Water   Resources   of  the   Ouachita 

National  Forest,  Arkansas, 

W89-04938  2F 

Water-Level   Maps  of  the  Alluvial  Aquifer  in 

Eastern  Arkansas,  1985, 

W89-04948  2F 

Streamflow  Gain  and  Loss  of  Selected  Streams 

in  Northern  Arkansas, 

W89-04970  7C 

GEOLOGICAL  SURVEY,  LOUISVILLE,  KY. 

Ground  Water  Flow  Characteristics  Described 
by  Quantitative  Dye  Tracing  in  Karst  Terrane  in 
the  Elizabethtown  Area,  Kentucky, 
W89-04607  5B 

GEOLOGICAL  SURVEY,  LOUISVILLE,  KY. 
WATER  RESOURCES  DIV. 

Water  Resources  Activities  in  Kentucky,  1986. 
W89-04658  7B 

Ground-Water  Flow  Characteristics  Described 
in  Quantitative  Dye  Tracing  in  Karst  Terrane  in 
North-Central,  Kentucky, 
W89-04676  7B 

Water   Supplies  in   Western   Kentucky   During 

1984, 

W  89-04941  5F 

GEOLOGICAL  SURVEY,  MADISON,  WI. 
WATER  RESOURCES  DIV. 

Cost  Effectiveness  of  the  U.S.  Geological  Sur- 
vey's Stream-Gaging  Program  in  Wisconsin, 
W89-04909  2E 

Ground-Water  Fluctuations  in  Wisconsin, 
W89-05389  2F 

Stage  Fluctuations  of  Wisconsin  Lakes, 
W89-05390  2H 

Hydrogeology    and    Ground-Water    Use    and 

Quality,  Brown  County,  Wisconsin, 

W89-05391  2F 


Water  Resources  of  Langlade  County,  Wiscon- 

2F 


sin, 
W89-05392 


Groundwater  Levels  in  Nebraska,  1985, 
W89-04616 


2F 


Impact  of  Phosphorus  Reduction  via  Metalimne- 
tic  Alum  Injection  in  Bullhead  Lake,  Wisconsin, 
W89-05393  5G 

Water  Resources  of  the  Apostle  Islands  National 

Lakeshore,  Northern  Wisconsin, 

W89-05408  2E 

Hydrology  and  Water  Quality  of  Delavan  Lake 

in  Southeastern  Wisconsin, 

W89-05424  5B 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 

Origin  and  Evolution  of  Water  and  Solutes  in 

Sedimentary  Basins, 

W89-04579  2F 

Determination  of  Fluid  Flow   Properties  from 
the  Response  of  Water  Levels  in  Wells  to  At- 
mospheric Loading, 
W89-05062  2F 

Incorporating     Assurance     into     Groundwater 

Quality  Management  Models, 

W89-05473  5G 

GEOLOGICAL  SURVEY,  MENLO  PARK,  CA. 
WATER  RESOURCES  DIV. 

Flow  Testing  of  the  Newberry  2  Research  Drill- 
hole, Newberry  Volcano,  Oregon, 
WK<)  04915  2F 


Effects  of  Spatial  Orientation  of  Multiple  Plate 
Artificial   Substrates  on   Invertebrate  Coloniza- 
tion, 
W89-05268  7B 

GEOLOGICAL  SURVEY,  MINNEAPOLIS, 
MN.  WATER  RESOURCES  DIV. 

Comparison  of  Flume  and  Towing  Methods  for 
Verifying  the  Calibration  of  a  Suspended-Sedi- 
ment Sampler, 
W89-04956  7B 

GEOLOGICAL  SURVEY,  NASHVILLE,  TN. 

Botanical   Evidence  of  Floods  and   Paleoflood 

History, 

W  89-05640  2E 

GEOLOGICAL  SURVEY,  NASHVILLE,  TN. 
WATER  RESOURCES  DIV. 

Reconnaissance  of  Surficial  Geology,  Regolith 
Thickness,   and   Configuration   of  the   Bedrock 
Surface  in  Bear  Creek  and  Union  Valleys,  Near 
Oak  Ridge,  Tennessee, 
W89-04937  8E 

Techniques  for  Simulating  Flood  Hydrographs 
and   Estimating    Flood   Volumes   for   Ungaged 
Basins  in  Central  Tennessee, 
W89-04955  2E 

GEOLOGICAL  SURVEY,  NORMAN,  OK. 

Effects  of  Brine  on  the  Chemical   Quality  of 

Water   in   Parts   of  Creek,   Lincoln,   Okfuskee, 

Payne,   Pottawatomie,  and   Seminole  Counties, 

Oklahoma, 

W89-04614  5B 

GEOLOGICAL  SURVEY,  NORMAN,  OK. 
WATER  RESOURCES  DIV. 

Physical  and  Chemical  Characteristics  of  Water 
in  Coal-Mine  Ponds,  Eastern  Oklahoma,  June  to 
November  1977-81, 
W89-05780  5B 

GEOLOGICAL  SURVEY,  NSTL  STATION,  MS. 
WATER  RESOURCES  DIV. 

Programmers   Manual   for   a   One-Dimensional 

Lagrangian  Transport  Model, 

W89-04923  7C 

Users  Manual  for  a  One-Dimensional  Lagran- 
gian Transport  Model, 
W89-04924  7C 

GEOLOGICAL  SURVEY  OF  CANADA, 
OTTAWA  (ONTARIO). 

Geothermal  Regimes  and  Geothermal  Resources 

of  Sedimentary  Basins, 

W89-04575  2F 

GEOLOGICAL  SURVEY,  OKLAHOMA  CITY, 
OK.  WATER  RESOURCES  DIV. 

Physical  and  Chemical  Characteristics  of  Water 
in  Coal-Mine  Ponds,  Eastern  Oklahoma,  June  to 

November  1977-81, 

W89-04647  5A 

Reconnaissance  of  the  Water  Resources  of  the 
McAlester  and  Texarkana  Quadrangles,  South- 
eastern Oklahoma, 
W89-04832  7C 

GEOLOGICAL  SURVEY,  OLYMPIA,  WA. 

Ground-Water    Levels   and   Pumpage   in   East- 
Central  Washington,  Including  the  Odessa-Lind 
Area,  1967-1981, 
W89-05420  2F 

GEOLOGICAL  SURVEY,  PORTLAND,  OR. 
WATER  RESOURCES  DIV. 

Low    Streamflow    Conditions   in    the    Western 

United  States  During  1987, 

W89-04902  2E 


OR-10 


ORGANIZATIONAL  INDEX 

GEOLOGICAL  SURVEY,  TALLAHASSEE,  FL.  WATER  RESOURCES  DIV. 


Water  Quality  of  the  Malheur  Lake  System  and 
Malheur   River,   and    Simulated    Water-Quality 
Effects  of  Routing   Malheur   Lake  Water  into 
Malheur  River,  Oregon,  1984-85. 
W89-04963  5B 

Ground-Water  Pumpage  From  the  Columbia 
Plateau  Regional  Aquifer  System,  Oregon.  1984, 
W89-04967  6D 

EOLOGICAL  SURVEY,  PROVIDENCE,  RI. 

Classification     and     Delineation     of    Recharge 
Areas  to  the  Blackstone  and  Lower  Blackstone- 
Mohassuck  Ground-Water  Resources  in  North- 
eastern Rhode  Island, 
W89-04663  2F 

DOLOGICAL  SURVEY,  RALEIGH,  NC. 
\TER  RESOURCES  DIV. 

Statistical  Analysis  Relating  Well  Yield  to  Con- 
struction Practices  and  Siting  of  Wells  in  the 
Piedmont  and  Blue  Ridge  Provinces  of  North 
Carolina, 
W89-04914  2F 

History  of  Ground-Water  Pumpage  and  Water- 
Level  Decline  in  the  Black  Creek  and  Upper 
Cape  Fear  Aquifers  of  the  Central  Coastal  Plain 
)f  North  Carolina, 
V89-04939  4B 

OLOGICAL  SURVEY,  RAPID  CITY,  SD. 
VTER  RESOURCES  DIV. 

jeohydrology  and  Water  Quality  of  the  Inyan 
Cara,  Minnelusa,  and  Madison  Aquifers  of  the 
Northern  Black  Hills,  South  Dakota  and  Wyo- 
ning,  and  Bear  Lodge  Mountains,  Wyoming, 
V89-04932  2F 

OLOGICAL  SURVEY,  RESTON,  VA. 

Jiscrimination        Among        One-Dimensional 
Models  of  Solute  Transport  in  Porous  Media: 
triplications  for  Sampling  Design, 
V89-05056  5B 

Jsing  Exogenous  Variables  in  Testing  for  Mon- 
itonic  Trends  in  Hydrologic  Time  Series, 
V89-05065  2A 

'resent  Limitations  and  Perspectives  on  Model- 

lg  Pollution  Problems  in  Aquifers, 

V89-05499  5B 


Regional  Analysis  of  Flood  Frequencies, 
V89-05615 


2E 


[ydrological    and    Engineering    Relevance    of 

lood  Frequency  Analysis, 

^89-05643  2E 

OLOGICAL  SURVEY,  RESTON,  VA. 
TER  RESOURCES  DIV. 

elected  Reports  that  Include  Computer  Pro- 
rams  Produced  by  the  U.S.  Geological  Survey 
>r  Simulation  of  Ground-Water  Flow  and  Qual- 

y. 

/89-04904  2F 

Comparison     of     Flood-Frequency     Estimates 

ased  on  Observed  and  Model-Generated  Peak 

lows, 

/89-0565 1  2E 

lonthly  Streamflow  and  Ground-Water  Condi- 
ons  in  the  United  States  and  Southern  Canada, 
/ater  Years  1945-85, 

/89-05771  7C 

3LOGICAL  SURVEY,  RICHMOND,  VA. 
TER  RESOURCES  DIV. 

•issolved  and  Suspended  Material  Transported 
y  the  Potomac  River  at  Chain  Bridge,  at  Wash- 
igton,  DC,  Water  Years  1978-81, 
/89-05773  5B 


GEOLOGICAL  SURVEY,  ROLLA,  MO. 
WATER  RESOURCES  DIV. 

Cost  Effectiveness  of  the  Stream-Gaging  Pro- 
gram in  Missouri, 
W89-04898  75 

Description  of  the  Hydrologic  System  and  the 
Effects  of  Coal  Mining  on  Water  Quality  in  the 
East  Fork  Little  Chariton  River  and  the  Alluvial 
Aquifer  Between  Macon  and  Hunstville,  North- 
Central  Missouri, 
W89-04934  5B 

GEOLOGICAL  SURVEY,  SACRAMENTO,  CA. 
WATER  RESOURCES  DIV. 

Aquifer  Test  Evaluation  and  Potential  Effects  of 
Increased  Ground-Water  Pumpage  at  the  Stove- 
pipe Wells  Hotel  Area,  Death  Valley  National 
Monument,  California, 
W89-04903  2F 

Rock  Riprap  Design  for  Protection  of  Stream 
Channels  Near  Highway  Structures  Volume  1- 
Hydraulic  Characteristics  of  Open  Channels, 
W89-04910  g  a 

Rock  Riprap  Design  for  Protection  of  Stream 
Channels  Near  Highway  Structures  Volume  2- 
Evaluation  of  Riprap  Design  Procedures, 
W89-04911  8  A 

Directions  and  Rates  of  Ground-Water  Move- 
ment in  the  Vicinity  of  Kesterson  Reservoir,  San 
Joaquin  Valley,  California, 
W89-04958  2F 

GEOLOGICAL  SURVEY,  SALT  LAKE  CITY, 
UT.  WATER  RESOURCES  DIV. 

Selected  Hydrologic  and  Physical  Properties  of 
Mesozoic   Formations  in  the  Upper  Colorado 
River  Basin  in  Arizona,   Colorado,   Utah,  and 
Wyoming-Excluding  the  San  Juan  Basin, 
W  89-04940  2F 

Developing  a  State  Water  Plan:  Ground-Water 

Conditions  in  Utah,  Spring  of  1984, 

W89-05402  4B 

Developing  a  State  Water  Plan:  Ground-Water 

Conditions  in  Utah,  Spring  of  1983, 

W89-05403  4B 

Bibliography  of  U.S.  Geological  Survey  Water- 
Resources  Reports  for  Utah, 
W89-05404  10C 

Ground  Water  in  Utah-A  Summary  Description 
of  the  Resource  and  Its  Related  Physical  Envi- 
ronment, 
W89-05409  2F 

Seepage  Studies  of  the  Weber  River  and  the 
Davis-Weber  and  Ogden  Valley  Canals,  Davis 
and  Weber  Counties,  Utah,  1985, 
W89-05410  2E 

Chemical  Quality  of  Ground  Water  in  Salt  Lake 

Valley,  Utah,  1969-85, 

W89-05411  5B 

Ground-Water  Conditions  in  Salt  Lake  Valley, 
Utah,    1969-83,    and    Predicted    Effects   of   In- 
creased Withdrawals  from  Wells, 
W89-05412  2F 

Program  for  Monitoring  the  Chemical  Quality 
of  Ground  Water  in  Utah-Summary  of  Data 
Collected  through  1984, 
W89-05413  7A 

Bedrock  Aquifers  of  Eastern  San  Juan  County, 

Utah, 

W89-05414  2F 


GEOLOGICAL  SURVEY,  SAN  ANTONIO,  TX. 

Edwards  Aquifer.  Extremely  Productive,  But... 

A  Sole-Source  Water  Supply  for  San  Antonio 

and    Surrounding    Counties    in    South-Central 

Texas, 

W89-04831  2F 

GEOLOGICAL  SURVEY,  SAN  JUAN,  PR. 
WATER  RESOURCES  DIV. 

Effects  of  Sand  Removal  on  the  Shallow  Aqui- 
fer  in   the   Vicinity   of  the   Camuy   Mangrove 
Forest,  Puerto  Rico, 
W89-04672  4c 

Use   of  Borehole    Neutron    Logs   to    Estimate 
Moisture  Content  in  the  Unsaturated  Zone  of  an 
Alluvial  Aquifer, 
W89-04674  7B 

Water    Required,    Water    Used,    and    Potential 
Water  Sources  for  Rice  Irrigation,  North  Coast 
of  Puerto  Rico, 
W89-05407  3F 

GEOLOGICAL  SURVEY,  SYOSSET,  NY. 
WATER  RESOURCES  DIV. 

Thickness  and  Hydrogeology  of  Aquifers  and 
Confining  Units  Below  the  Upper  Glacial  Aqui- 
fer on  Long  Island,  New  York, 
W89-04945  2F 

Ground-Water  Recharge  Rates  in  Nassau  and 

Suffolk  Counties,  New  York, 

W89-04951  2F 

GEOLOGICAL  SURVEY,  TACOMA,  WA. 
WATER  RESOURCES  DIV. 

Effects  of  Land  Use  on  Discharge  and  Water 
Quality    in     Newaukum    Creek     Basin,     King 
County,  Washington, 
W89-04648  4C 

Water  Quality   in   the   Lower   Puyallup   River 

Valley  and  Adjacent  Uplands,  Pierce  County, 

Washington, 

W89-04930  5B 

Geohydrologic    Reconnaissance   of  a  Ground- 
Water  Contamination  Problem  in  the  Argonne 
Road  Area  near  Spokane,  Washington, 
W89-04943  5B 

Flood  Characteristics  for  the  Nisqually   River 
and  Susceptibility  of  Sunshine  Point  and  Long- 
mire   Facilities  to  Flooding   in   Mount   Rainier 
National  Park,  Washington, 
W89-04949  2E 

Trophic    Classification    of    Washington    Lakes 

Using  Reconnaissance  Data, 

W89-05394  2H 

Water  in  the  Horse  Heaven  Hills,  South-Central 

Washington, 

W89-05421  2F 

GEOLOGICAL  SURVEY,  TALLAHASSEE,  FL. 
WATER  RESOURCES  DIV. 

Long-Term  Stage  Records  of  Lakes  in  Florida, 
W89-04639  2H 

Long-Term    Streamflow    Stations    in    Florida, 

1980, 

W89-04640  7C 

Ground-Water  Flow  Beneath  Levee  35A  from 
Conservation  Area  2B,  Broward  County,  Flori- 
da, 
W89-04906  2F 

Geology  of  the  Surficial  Aquifer  System,  Dade 

County,  Florida, 

W89-04925  2F 


OR-11 


ORGANIZATIONAL  INDEX 
GEOLOGICAL  SURVEY,  TALLAHASSEE,  FL.  WATER  RESOURCES  DIV. 


Effects  of  Detention  on  Water  Quality  of  Two 
Stormwater  Detention  Ponds  Receiving  High- 
way Surface  Runoff  in  Jacksonville,  Florida, 
W89-04929  5G 

Effects  of  Land  Use  on  Ground-Water  Quality 
in    Central    Florida-Preliminary    Results:    U.S. 
Geological  Survey  Toxic  Waste-Ground-Water 
Contamination  Program, 
W89-04936  5B 

Long-Term    Water-Quality    Characteristics    of 

Charlotte  Harbor,  Florida, 

W89-04950  5B 

Chemical   Effects  of  Highway   Runoff  on   the 
Surficial  Aquifer,  Broward  County,  Florida, 
W89-04962  5B 

Reconnaissance  of  Geohydrologic  Areas  and  in 
1981     Low-Flow     Conditions,     Withlacoochee 
River  Basin,  Southwest  Florida  Water  Manage- 
ment District, 
W89-04964  2F 

GEOLOGICAL  SURVEY,  TAMPA,  FL. 

Part  I:  What  are  Sinkholes  and  How  and  Where 

do  they  Form, 

W89-04621  2F 

GEOLOGICAL  SURVEY,  TOWSON,  MD. 
WATER  RESOURCES  DIV. 

Flood  Hazard  Assessment  of  the  Hoh  River  at 
Olympic  National  Park  Ranger  Station,  Wash- 
ington, 
W89-04960  2E 

GEOLOGICAL  SURVEY,  TUCSON,  AZ. 

Changes  in  Hydrologic  Conditions  Related  to 
Large  Floods  on  the  Escalante  River,  South- 
Central  Utah, 

W89-05637  2E 

GEOLOGICAL  SURVEY,  TUCSON,  AZ. 
WATER  RESOURCES  DIV. 

Hydrogeology  of  the  Eastern  Part  of  the  Salt 
River  Valley  Area,  Maricopa  and  Pinal  Coun- 
ties, Arizona, 
W89-04926  2F 

GEOLOGICAL  SURVEY,  TUSCALOOSA,  AL. 
WATER  RESOURCES  DIV. 

Estimates  of  Freshwater  Production  from  Coast- 
al Aquifers  Using  Area  of  Diversion  of  Well 
Fields  and  Areal  Distribution  of  Chloride  Con- 
centrations, 
W89-04680  2F 

Simulation  of  the  Flow  System  in  the  Shallow 

Aquifer,  Dauphin  Island,  Alabama, 

W89-04681  5B 

Sedimentation    in    Lake   Tuscaloosa,    Alabama, 

1982-86, 

W89-04900  2J 

GEOLOGICAL  SURVEY,  URBANA,  IL. 
WATER  RESOURCES  DIV. 

Discharge    Ratings    for    Control    Structures   at 
McHenry  Dam  on  the  Fox  River,  Illinois, 
W89-04968  8B 

GEOLOGICAL  SURVEY,  WEST  POINT,  NY. 
WATER  RESOURCES  DIV. 

Assessment  of  Variability  in  Perfomance  of  Wet 

Atmospheric  Deposition  Samplers, 

W89-05778  7B 

GLOMORPHOLOGICAL  SKRVICES  LTD., 
NEWPORT  PAGNELL  (ENGLAND). 

Multivariate  Techniques  for  the  Identification  of 
Homogeneous  Flood  Frequency  Regions, 
WX9-05625  2E 

Significance    lest    for    Homogeneity   of   Flood 

Frequent  v  Regions, 

W89-05626  2E 


GEORGIA  DEPT.  OF  NATURAL 
RESOURCES,  ATLANTA. 

Potentiometric  Surface  of  the  Upper  Floridan 
Aquifer  in  Georgia,  May  1985,  and  Water-Level 
Trends,  1980-85, 
W89-04638  2F 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  CIVIL  ENGINEERING. 

Modeling    Transient    Ground    Water    Flow    in 

Multilayered  Aquifer  Systems, 

W89-05790  2F 

GEORGIA  UNIV.,  ATHENS.  DEPT.  OF 
AGRONOMY. 

Effect  of  Soil  Dispersion  on  Surface  Run-Off  in 

Southern  Piedmont  Soils, 

W89-05791  2G 

GEORGIA  UNIV.,  ATHENS.  DEPT.  OF 
BIOCHEMISTRY. 

Fundamentals   and   Analytical    Applications   of 

Bioluminescence, 

W89-04794  7B 

GEOTRANS,  INC.,  RESTON,  VA. 

Computational  Methods  in  Subsurface  Flow, 
W89-05755  2F 

GHENT  RIJKSUNIVERSITEIT  (BELGIUM). 
DEPT.  OF  SOIL  PHYSICS. 

Effect  of  Water  Conservation  on  the  Yield  of 
Upland  Crops  in  the  Humid  Tropics, 
W89-05133  3F 

GKN  HAYWARD  BAKER,  INC.,  TAMPA,  FL. 

Low  Slump  Compaction  Grouting  for  Correc- 
tion of  Central  Florida  Sinkholes, 
W89-04604  4B 

GKSS  -  FORSCHUNGSZENTRUM 
GEESTHACHT  G.M.B.H.,  GEESTHACHT- 
TESPERHUDE  (GERMANY,  F.R.).  INST. 
FUER  CHEMIE. 

Apparatus  for  the  Investigation  of  Microbial  Re- 
action Rates  in  Sediment  Suspensions, 
W89-05366  7B 

GLOBAL  GEOCHEMISTRY  CORP.,  CANOGA 
PARK,  CA. 

Annual  Report,  Analysis  of  Acid  Precipitation 
Samples  Collected  by  State  Agencies, 
W89-05759  5B 

GOETEBORG  UNIV.  (SWEDEN).  DEPT.  OF 
BOTANY. 

Validity  of  an  Ecotoxicological  Test   System: 
Short-term  and  Long-term  Effects  of  Arsenate 
on  Marine  Periphyton  Communities  in  Labora- 
tory Systems, 
W89-05105  5  A 

Induced  Community  Tolerance  in  Marine  Peri- 
phyton Established  under  Arsenate  Stress, 
W89-05106  5  A 

COLDER  ASSOCIATES,  MISSISSAUGA 
(ONTARIO). 

Specialized  Investigation  Techniques  for  Defin- 
ing Karstic  Cavities, 
W89-04603  7B 

GORAKHPUR  UNIV.  (INDIA).  DEPT.  OF 
ZOOLOGY. 

Diazinon  Toxicity  Effect  on  Protein  and  Nucleic 
Acid  Metabolism  in  the  Liver  of  Zebrafish,  Bra- 
chydanio  Rerio  (Cyprinidae), 
W89-0501 1  5C 

GOSUDARSTVENNYI  GIDROLOGICHESKII 

INST.,  LENINGRAD  (USSR). 

Drainage  Effect  on  the  Environment, 
WX9-04740  2H 


GOSUDARSTVENNYI  GIDROLOGICHESKII 
INST.,  LENINGRAD  (USSR).  LAB.  OF 
SWAMP  HYDROLOGY. 

Up-To-Date    Method    to   Study    Marsh-Ridden 

Areas  in  West  Siberia, 

W89-04733  2H 

Water  and   Energy   Regime  of  Palsa   Bogs   in 

West  Siberia, 

W89-04734  2H 

GREAT  LAKES  FORESTRY  RESEARCH 
CENTRE,  SAULT  SAINTE  MARIE 
(ONTARIO). 

Water  Table  Profiles  of  Drained  Forested  and 
Clearcut  Peatlands  in  Northern  Ontario,  Canada, 
W89-04741  2H 

Water   and    Chemical    Budgets   for   Terrestrial 
Basins  at  the  Turkey  Lakes  Watershed, 
W89-05091  2A 

Acid   Deposition  and  Nutrient   Leaching  from 
Deciduous  Vegetation  and  Podzolic  Soils  at  the 
Turkey  Lakes  Watershed, 
W89-05092  5B 

Fish  Community  Structure,  Biomass,  and  Pro- 
duction in  the  Turkey  Lakes  Watershed,  Ontar- 
io, 
W89-05094  5C 

Young-of-the-Year  Fish  Community  in  Nine 
Lakes,  Varying  in  pH,  on  the  Canadian  Shield, 
W89-05095  5C 

GRONINGEN  RIJKSUNIVERSITEIT 
(NETHERLANDS).  DEPT.  OF  PHYSICAL 
GEOGRAPHY. 

Modelling   Forest   Water   Consumption   in   the 

Netherlands, 

W89-05146  2D 

GUAM  UNIV.,  AGANA.  WATER  AND 
ENERGY  RESEARCH  INST.  OF  THE 
WESTERN  PACIFIC. 

Fiscal  Year  1987  Program  Report  (Guam  Water 

and  Energy  Research  Institute). 

W89-05786  9D 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
ENVIRONMENTAL  BIOLOGY. 

Effect  of  Acid  Precipitation  on  Microbial  De- 
composition Processes  in  Sediment  from  Streams 
in  the  Turkey  Lakes  Watershed, 
W89-051O0  5C 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
ZOOLOGY. 

Total  Cadmium  Concentrations  in  the  Water  and 
Littoral  Sediments  of  Central  Ontario  Lakes, 
W89-04990  5B 

Multivariate  Analysis  of  Correlations  between 
Environmental  Parameters  and  Cadmium  Con- 
centrations in  Hyalella  Azteca  (Crustacea:  Am- 
phipoda)  from  Central  Ontario  Lakes, 
W89-05103  5B 

HACKENSACK  MEADOWLANDS 
DEVELOPMENT  COMMISSION, 
LYNDHURST,  NJ. 

Accumulation    and    Excretion   of   Five    Heavy 

Metals  by  the  Saltmarsh  Cordgrass  Spartina  al- 

terniflora, 

W89-05236  5B 

HAMPTON  ROADS  SANITATION  DISTRICT, 
NORFOLK,  VA. 

Hampton   Roads  Sanitation   District's  Compost 

Marketing  Program, 

W89-04799  5E 


OR-12 


ORGANIZATIONAL  INDEX 


INDIANA  UNIV.-PURDUE  UNIV.  AT  INDIANAPOLIS. 


\NOVER  UNIV.  (GERMANY,  F.R.). 

About  the  Numerical  Analysis  of  Dynamics  in 

Multi-Component-Continua, 

W89-05495  8B 

VWAII  UNIV.,  HONOLULU.  DEPT.  OF 
JRICULTURAL  BIOCHEMISTRY. 

Degradation  of  N-methylcarbamate  and  Car- 
bamoyl Oxime  Pesticides  in  Chlorinated  Water, 
W89-05359  5B 

EALTH  EFFECTS  RESEARCH  LAB., 
NCINNATI,  OH. 

Effect  of  Environmental  Variables  on  Enteric 
^'irus  Survival  in  Surface  Freshwaters, 
W89-04746  5B 

•IDELBERG  UNIV.  (GERMANY,  F.R.). 
FRED  WEBER-INST. 

rowards  a  Long-Term  Balance  Between  Eco- 
tomics  and  Environmental  Protection, 
V89-05581  5G 

lLSINKI  UNTV.  (FINLAND).  DEPT.  OF 
ATLAND  FORESTRY. 

Ditch  Cleaning  and  Additional  Ditching  in  Peat- 
and  Forestry:  Effect  on  Ground  Water  Level, 
V89-04715  4A 

:LSINKI  UNIV.  (FINLAND).  DEPT.  OF 
lOLOGY. 

Jehydroabietic  Acid  (DHAA)  Does  Not  Inhibit 

Jilirubin  Conjugation  in  the  Liver  of  Rainbow 

["rout, 

V89-05363  5C 

LSINKI  UNIV.,  LAMMI  (FINLAND). 
MMI  BIOLOGICAL  STATION. 

Jrowth  of  Perch,  Perca  Fluviatilis  L.,  in  Re- 
ently  Acidified  Lakes  of  Southern  Finland  -  a 
Comparison  with  Unaffected  Waters, 
V89-05284  5C 

LSINKI  UNIV.  OF  TECHNOLOGY,  ESPOO 
NLAND).  LAB.  OF  HYDROLOGY  AND 
lTER  RESOURCES  ENGINEERING. 

;now  Melt  and  Runoff  in  Aapa-Mire  in  Finnish 

,appland, 

v'89-04702  2H 

•KKAIDO  UNIV.,  SAPPORO  (JAPAN). 
PT.  OF  AGRICULTURAL  ENGINEERING. 

nfluence  of  Evapotranspiration  on  the  Ground- 
water Table  in  Peatland, 
V89-04712  2F 

lOFDGROEP  MAATSCHAPPELIJKE 
CHNOLOGIE  TNO,  APELDOORN 
CTHERLANDS). 

lethods   for   the  Treatment   of  Contaminated 

)redged  Sediments, 

V89-05571  5D 

OKERS  POINT  ADVANCED 
lSTEWATER  TREATMENT  PLANT, 
V1PA,  FL. 

:ity  of  Tampa  Sludge  Pelletizing  Project, 
^89-04808  5D 

'USTON,  TX. 

Removal  of  Chromium  from  Ion  Exchange  Re- 

enerant  Solution, 

V89-04841  5F 

MBOLDT  STATE  UNIV.,  ARCATA,  CA. 
PT.  OF  ENVIRONMENTAL  RESOURCES 

GINEERING. 

Jroundwater   Systems   Planning   and   Manage- 

lent, 

V89-04830  4B 

nan  medical  coll.,  changsha 
una).  dept.  of  environmental 
:dicine. 

'race  Element  Content  in  Drinking  Water  of 

lasopharyngeal  Carcinoma  Patients, 

V89-05253  5C 


HYDREXCO,  HOUSTON,  TX. 

Deep  Water  Discharge:   Key  to  Hydrocarbon 

and  Mineral  Deposits, 

W89-04569  2F 

IBADAN  UNIV.  (NIGERIA).  DEPT.  OF 
ZOOLOGY. 

Changes  in  the  Structural  and  Functional  Com- 
ponents of  the  Fish  Community  of  a  Seasonal 
River, 
W89-05029  2H 

IBARAKI  UNIV.,  AMI  (JAPAN).  FACULTY  OF 
AGRICULTURE. 

Soil  Pollution  by  Metals  from  Mining  and  Smelt- 
ing Activities, 
W89-05562  5B 

IDAHO  NATIONAL  ENGINEERING  LAB., 
IDAHO  FALLS. 

Selenate  Reduction  by  Bacteria  from  a  Seleni- 
um-Rich Environment, 
W89-05309  5B 

IDAHO  WATER  AND  ENERGY  RESOURCES 
RESEARCH  INST.,  MOSCOW. 

Application  of  a  Numerical  Ground-Water  Flow 
Model  to  the  Mud  Lake  Area  in  Southeastern 
Idaho, 

W89-04644  2F 

ILLINOIS  STATE  GEOLOGICAL  SURVEY 
DIV.,  CHAMPAIGN. 

Geology  for  Planning  in  Boone  and  Winnebago 

Counties, 

W89-04626  2F 

Electric  Earth  Resistivity  Survey  of  the  Macon- 
Taylorville  Ridged-Drift  Aquifer, 

W89-04627  2F 

Geology  for  Planning  in  Boone  and  Winnebago 
Counties. 

W89-04641  8E 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
CHAMPAIGN. 

Development  of  a  Versatile  Flood  Frequency 
Methodology    and    Its    Application    to    Flood 
Series  from  Different  Countries, 
W89-05654  2E 

Flood  Data,  Underlying  Distribution,  Analysis, 
and  Refinement, 

W89-05657  2E 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
CHAMPAIGN.  AQUATIC  CHEMISTRY 
SECTION. 

Trace  Metal  Contamination  From  Brass  Fittings, 
W89-05247  5F 

ILLINOIS  UNIV.  AT  CHICAGO  CIRCLE. 
SCHOOL  OF  URBAN  PLANNING  AND 
POLICY. 

Local  Groundwater  Protection, 

W89-05508  5G 

Data     and     Organizational     Requirements     for 

Local  Planning, 

W89-05605  5G 

ILLINOIS  UNIV.  AT  THE  MEDICAL 
CENTER,  CHICAGO.  SCHOOL  OF  PUBLIC 
HEALTH. 

Total  Exposure  and  Risk  Assessment  for  Drink- 
ing Water  Contaminated  with  Volatile  Organic 
Compounds, 
W89-04884  5C 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  CIVIL  ENGINEERING. 

Anaerobic  Fluid-Bed  Treatment  of  Coal  Con- 
version Wastewater, 
W89-04843  5D 


Sensitivity  Constrained  Nonlinear  Programming: 
A  General  Approach  for  Planning  and  Design 
Under  Parameter  Uncertainty  and  an  Applica- 
tion to  Treatment  Plant  Design, 
W89-05789  6A 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Anaerobic  Biodegradation  of  Phenol:  Inhibition 

Kinetics  and  System  Stability, 

W89-05227  5D 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
FORESTRY. 

Use  of  a  Chemical  Equilibrium  Model  to  Under- 
stand Soil  Chemical   Processes  That  Influence 
Soil  Solution  and  Surface  Water  Alkalinity, 
W89-04986  2G 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 

Environmental  Policy  in  Britain:  Reaffirmation 

or  Reform, 

W89-05767  6E 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
DEPT.  OF  CIVIL  ENGINEERING. 

Field   Validation   of  an   Empirical   Soil   Water 

Model, 

W89-05137  2G 

Oil    and    Polynuclear    Aromatic    Hydrocarbon 
Contamination  of  Road  Runoff  -  A  Comparison 
of  Treatment  Procedures, 
W89-05463  5G 

INDIAN  INST.  OF  TECH.,  BOMBAY. 
CENTRE  FOR  ENVIRONMENTAL  SCIENCE 
AND  ENGINEERING. 

Biological       Treatment       of      Pharmaceutical 

Wastewater, 

W89-04992  5D 

INDIANA  DEPT.  OF  ENVIRONMENTAL 
MANAGEMENT,  INDIANAPOLIS.  OFFICE 
OF  WATER  MANAGEMENT. 

1985    Water    Quality    Monitoring    Rivers    and 

Streams. 

W89-04625  5B 

INDIANA  DEPT.  OF  ENVIRONMENTAL 
MANAGEMENT,  INDIANAPOLIS.  WATER 
QUALITY  SURVEILLANCE  AND 
STANDARDS  BRANCH. 

Summer  Primary  Productivity  and  Associated 

Data  for  Four  Indiana  Rivers, 

W89-050O3  5A 

INDIANA  UNIV.,  BLOOMINGTON.  DEPT.  OF 
GEOLOGY. 

Role  of  Advection  in  the  Energy  Balance  of 
Late-lying    Snowfields:    Niwot    Ridge,    Front 
Range,  Colorado, 
W89-05066  2C 

INDIANA  UNIV.  NORTHWEST,  GARY.  DEPT. 
OF  BIOLOGY. 

Biological  Assemblages  of  Miller  Woods  Ponds, 
Indiana  Dunes  National  Lakeshore,  Gary,  Indi- 
ana, 
W89-05193  2H 

INDIANA  UNIV.-PURDUE  UNIV.  AT 
INDIANAPOLIS. 

Environmental    Management    of   New    Mining 
Operations   in   Developed   Countries:   The  Re- 
gional Copper-Nickel  Study, 
W89-05583  5G 


OR-13 


ORGANIZATIONAL  INDEX 
INDIANA  UNIV.-PURDUE  UNIV.  AT  INDIANAPOLIS.  DEPT.  OF  GEOLOGY. 


INDIANA  UNIV.-PURDUE  UNIV.  AT 
INDIANAPOLIS.  DEPT.  OF  GEOLOGY. 

Stream-variable  Response  to  a  Change  in  Surfi- 
cial  Geology:  Middle  Fork,  Big  Walnut  Creek, 
Hendricks  County,  Indiana, 
W89-05004  2J 

INDUSTRIAL  TOXICOLOGY  RESEARCH 
CENTRE,  LUCKNOW  (INDIA).  PREVENTIVE 
TOXICOLOGY  DIV. 

Confirmation  of  a  Mammalian  Poison  Classifica- 
tion   Using    a    Water    Flea    (Daphnia    magna) 
Screening  Method, 
W89-05028  5A 

INFORM,  INC.,  NEW  YORK. 

Winning  with  Water:  Soil-Moisture  Monitoring 

for  Efficient  Irrigation, 

W89-05542  3F 

INLAND  WATERS  DIRECTORATE, 
VANCOUVER  (BRITISH  COLUMBIA). 
MONITORING  AND  AGREEMENTS  DIV. 

Goals  and  Data  Collection  Designs  for  Water 
Quality  Monitoring, 

W89-05267  7A 

INNSBRUCK  UNIV.  (AUSTRIA).  INST.  OF 
MEDICAL  PHYSICS. 

Displacement   of  Chernobyl    Fallout   in   Snow 
Layers  of  Temperate  Alpine  Glaciers, 
W89-05015  5B 

INSTITUT  ARMAND-FRAPPIER,  LAVAL 
(QUEBEC).  CENTRE  DE  RECHERCHE  EN 
VIROLOGIE. 

Coliphages  and  Enteric  Viruses  in  the  Particu- 
late Phase  of  River  Water, 
W89-05021  5B 

INSTITUT  NATIONAL  DE  LA  RECHERCHE 
AGRONOMIQUE,  PARIS  (FRANCE). 

Effect  of  Watertable  on  Yield  and  Root  Depth 
of  Winter  Wheat  in  the  French  West  Central 
Atlantic  Marshlands, 
W89-05110  3F 

INSTITUT  NATIONAL  DE  LA  RECHERCHE 
AGRONOMIQUE,  THONON-LES-BAINS 
(FRANCE).  INST.  DE  LIMONOLOGIE. 

Amino  Acid  Uptake  by  a  Natural  Population  of 

Oscillatoria  rubescens  in  Relation  to  Uptake  by 

Bacterioplankton, 

W89-05023  2H 

INSTITUT  NATIONAL  DE  LA  SANTE  ET  DE 
LA  RECHERCHE  MEDICALE,  PARIS 
(FRANCE). 

Uptake  of  Zn  and  Cd  by  Coastal  Phytoplankton 

Species  in  Culture, 

W89-04769  5B 

INSTITUT  PASTEUR  DE  LYON  (FRANCE). 

Acute  Toxicity  of  Cresols,  Xylenols,  and  Tri- 
methylphenols  to  Daphnia  magna  Straus  1820, 
W89-05013  5C 

INSTITUT  ZA  VODOPRIVREDU  JAROSLAV 
CERNI,  BELGRADE  (YUGOSLAVIA). 

Effects  of  Subsurface  Drainage  on  Heavy  Hy- 
dromorphic  Soil  in  the  Nelindvor  Area,  Yugo- 
slavia, 
W89-05I08  4C 

INSTITUTE  FOR  LAND  AND  WATER 
MANAGEMENT  RESEARCH,  WAGENINGEN 
[NETHERLANDS). 

Effects  of  Drainage  on  Crops  and  Farm   Man- 
agement, 
W89-05107  4C 

Effect  of  Swelling  and  Shrinkage  on  the  Calcu- 
latiotl  of  W.iicr  lialancc  and  Water  Transport  in 
Soils. 

W89-0312J  2G 


Description  of  a  Regional  Groundwater  Flow 
Model  SIMGRO  and  Some  Applications, 
W89-05127  2F 

Prediction  of  Irrigation  Scheduling  with  the  Nu- 
merical Model  SWATRE, 
W89-05135  3F 

Importance   of  Hydrological   Research   in   De- 
signing  Rural   Water   Management   Systems  as 
Part  of  Land  Development  Projects  in  the  Neth- 
erlands, 
W89-05142  3F 

Operational  Aspects  of  Surface  Water  Manage- 
ment in  Relation  to  the  Hydrology  of  Agricul- 
tural Areas  and  Nature  Reserves, 
W89-05143  3F 

Hydrological  Research  and  the  Design  of  a 
Water  Management  System  for  a  Peatland  Area 
with  Agriculture  and  Nature  in  the  Land  Con- 
solidation Project:  Echtener  and  Groote  Veen- 
polder, 
W89-05144  3F 

Hydrochemistry  of  Rich  Fen  and  Water  Man- 
agement, 
W89-05145  2H 

INSTITUTE  FOR  LAND  RECLAMATION  AND 
GRASSLAND  FARMING,  RASZYN  (POLAND). 

Multiobjective  Approach  to  Water  Management 
System  for  Wetlands  in  Biebrza  River  Valley: 
Case  Study, 
W89-04692  2H 

INSTITUTE  FOR  SOIL  FERTILITY,  HAREN 
(NETHERLANDS). 

Behaviour   and    Impact    Assessment   of  Heavy 
Metals  in  Estuarine  and  Coastal  Zones, 
W89-04772  5B 

Development    of    Dredged    Material    Disposal 

Sites:    Implications   for   Soil,    Flora   and   Food 

Quality, 

W89-05560  5B 

INSTITUTE  OF  FUNDAMENTAL  STUDIES, 
KANDY  (SRI  LANKA). 

Reduction  of  Selenate  by  Fulvic  Acids  in  Soils 

of  a   High   Gastric   Cancer   Risk   Area   in   Sri 

Lanka, 

W89-05050  5B 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND). 

rhoC02  Variations  in  Streamwaters  Draining  an 
Acidic    and    Acid    Sensitive    Spruce    Forested 
Catchment  in  Mid-Wales, 
W89-05020  5B 

Combined  Regional  Flood  Frequency  Analysis 
and  Regression  on  Catchment  Characteristics  by 
Maximum  Likelihood  Estimation, 
W89-05624  2E 

Testing  the  Suitability  of  the  Two-Component 

Extreme  Value  Distribution  for  Regional  Flood 

Estimation, 

W89-05627  2E 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND).  OVERSEAS 
CONSULTANCY  GROUP. 

Comparison    of   Flood    Frequency   Curves   for 
Many  Different  Regions  of  the  World, 
W89-05632  2E 

INSTITUTE  OF  TERRESTRIAL  ECOLOGY, 
BANGOR  (WALES).  BANGOR  RESEARCH 
STATION. 

Impact    of   Afforestation    on    the    Soil    Solution 
Chemistry  of  Stagnopodzols  in  Mid-Wales, 
W89-049K5  2G 


INSTITUTO  ARGENTINO  DE 
OCEANOGRAFIA,  BUENOS  AIRES 

Heavy  Metals  in  Water  and  Sediments  of  the 

Blanca  Bay,  Argentina, 

W89-04757  5B 

INSTITUTO  ARGENTINO  DE 
OCEANOGRAFIA,  BUENOS  AIRES.  LAB.  DE 
QUIMICA  MARINA. 

Spatial  Distribution  of  Heavy  Metals  in  Sea- 
water  and  Sediments  from  Coastal  Areas  of  the 
Southeastern  Buenos  Aires  Province,  Argentina, 
W89-04760  5A 

INSTITUTO  NACIONAL  DE  INVESTIGACION 

Y  DESARROLLO  PESQUERO,  MAR  DEL 
PLATA  (ARGENTINA). 

Total  Mercury  Levels  in  Marine  Organisms  of 
the  Bahia  Blanca  Estuarine  Trophic  Web, 
W89-04768  5A 

Total  Mercury,  Cadmium  and  Lead  Distribution 

in  Tissues  of  the   Southern   Sea   Lion   (Otaria 

flavescens)  in  the  Ecosystem  of  Mar  del  Plata, 

Argentina, 

W89-04770  5A 

INSTITUTO  NACIONAL  DE  INVESTIGACION 

Y  DESARROLLO  PESQUERO,  MAR  DEL 
PLATA  (ARGENTINA).  DEPT.  DE  AGUAS 
CONTINENTALES. 

Relationships  between  Air  Temperature,  Depth, 

Nutrients  and  Chlorophyll  in   103  Argentinian 

Lakes, 

W89-05158  2H 

INSTITUTO  NACIONAL  DE 
INVESTIGACIONES  AGRARIAS,  CORDOBA 

(SPAIN). 

Water  Harvesting  Strategies  in  the  Semiarid  Cli- 
mate of  Southeastern  Spain, 
W89-05131  4A 

INSTITUTO  NACIONAL  DE  REFORMA  Y 
DESARROLLO  AGRARIO,  MADRID  (SPAIN). 
Drainage  Criteria  for  Heavy  Soils  with  a  Shal- 
low Impervious  Layer, 
W89-05116  4A 

INSTITUTO  PROFESIONAL  OSORNO 
(CHILE). 

Physical  and  Chemical  Characteristics  of  Lago 

Rupanco,  Osorno,  Chile, 

W89-05282  2H 

INSTITUTO  VENEZOLANO  DE 
INVESTIGACIONES  CIENTIFICAS, 
CARACAS.  CENTRO  DE  ECOLOGIA  Y 
CIENCIAS  AMBIENTALES. 

Differentiation  of  Some  Venezuelan  Blackwater 
Rivers  Based  Upon  Physico-Chemical  Proper- 
ties of  their  Humic  Substances, 
W89-05326  2E 

INSTITUTUL  DE  METEOROLOGIE  SI 
HIDROLOGIE,  BUCHAREST  (ROMANIA). 

Contributions  to  the  Study  of  Peatlands  Influ- 
ence on  Maximum  Flow, 
W89-04704  2E 

INTERA  TECHNOLOGIES  LTD.,  OTTAWA 
(ONTARIO).  HYDROGEOLOGY  GROUP. 

Considerations  in   the  Development  of  a  Pro- 
posed   Monitoring    and    Testing    Program    to 
Assess  the  Impact  of  Subsurface  Waste  Injec- 
tion, 
W89-04585  7A 

INTERBIO  LABS.,  DUBLIN  (IRELAND). 

Biodegradation  of  Substituted  Benzenes, 
W89-05218  5D 


OR-14 


ORGANIZATIONAL  INDEX 

KINKI  UNIV.,  HIGASHIOSAKA  (JAPAN).  DEPT.  OF  CIVIL  ENGINEERING. 


TERNATIONAL  INST.  FOR  LAND 
SCLAMATION  AND  IMPROVEMENT, 
\GENINGEN  (NETHERLANDS). 

Agricultural  Criteria  for  Subsurface  Drainage:  A 

Systems  Analysis, 

W89-05115  4A 

Significance  of  Soil  Survey  for  Agrohydrologi- 

:al  Studies, 

W89-05126  2G 

TERNATIONAL  PROCESS  SYSTEMS,  INC., 
BANON,  CT. 

~ull       Scale       Pilot       Results:       Composting 

Wastewater      Sludges      Using      Agitated-Bed 

System, 

V89-04797  5D 

WA  DEPT.  OF  NATURAL  RESOURCES, 
:s  MOINES. 

Midwest    (U.S.A.)    Reservoir    Water    Quality 
Modification:  I.  Particulate  Parameters, 
V89-04974  5C 

Midwest    (U.S.A.)    Reservoir    Water  Quality 

Modification:    II.    Oxygen-Demanding  Param- 

ters, 

V89-04975  5G 

Midwest    (U.S.A.)    Reservoir    Water    Quality 

Modification:  III.  Soluble  Nutrients, 

V89-04976  6G 

WA  STATE  UNIV.,  AMES.  DEPT.  OF 
IMAL  ECOLOGY. 

'rimary    Production    in    a    Small    Agricultural 

itream, 

V89-05205  5C 

iVA  UNIV.,  IOWA  CITY. 

tudy  of  Possible  Economical  Ways  of  Remov- 

lg  Radium  from  Drinking  Water, 

V89-05763  5F 

iVA  UNIV.,  IOWA  CITY.  DEPT.  OF  CIVIL 
D  ENVIRONMENTAL  ENGINEERING. 

dr  Transport  in  Vortex-Flow  Drop  Shafts, 
V89-05214  8B 

SH  PEAT  DEVELOPMENT  AUTHORITY, 
BLIN.  CIVIL  ENGINEERING  DIV. 

Environmental  Aspects  of  Peat  Siltation  Arising 
rom  Intensive  Peatland  Exploitation  in  Ireland, 
m-04724  4C 

TTUTO  DI  RICERCA  SULLE  ACQUE, 
UGHERIO  (ITALY).  REPARTO 
nUMENTALE  DI  IDROBIOLOGIA 
PLICATA. 

ioron    Content    in    Freshwaters    of   Northern 

aly, 

^89-05002  5B 

ITUTO  ITALIANO  DI  IDROBIOLOGIA, 

LLANZA  (ITALY). 

ong-term  Dynamics  of  Plankton  Communities 

i  Lago  Maggiore  (N.  Italy), 

/89-05166  5G 

ITUTO  SUPERIORE  DI  SANITA,  ROME 

ome  Features  of  a  Bloom  of  Oscillatoria  rubes- 
ens  D.C.  Registered  in  Two  Italian  Reservoirs, 
/89-04995  2H 

XCO  B.V..  ROTTERDAM 
THERLANDS). 

orecasting  the  Suitability  of  Pumped  Ground- 
'ater  for  Irrigation  in  the  Nile  Valley, 
/89-05154  3F 

ENSUU  UNIV.  (FINLAND).  DEPT.  OF 
)LOGY. 

emperature  Changes  in  the  Soil  and  Close  to 
ie  Ground  on  Wetlands  Drained  for  Forestry, 
/89-04697  2H 


Effects   of  Silvicultural    Measures   on   Primary 

Production  in  Forest  Brooks, 

W89-0472 1  4C 

Determination  and  Characterization  of  Chloro- 
guaiacol  Conjugates  in  Fish  Bile  by  HPLC, 
W89-05349  5A 

JOENSUU  UNIV.  (FINLAND).  DEPT.  OF 
FORESTRY. 

Effect  of  Drainage  on  the  Temperature  of  Sur- 
face Peat, 
W89-04699  2H 

JOENSUU  UNIV.  (FINLAND).  DEPT.  OF 
GEOGRAPHY. 

Sedimentation  in  Lake  Palojarvi,  Northern  Kar- 
elia, the  Oldest  Reservoir  in  Finland, 
W89-04728  2H 

JOENSUU  UNIV.  (FINLAND).  KARELIAN 
INST. 

Organic    Carbon    Dynamics    in    Small    Brooks 
Before  and  After  Forest  Drainage  and  Clear- 
Cutting, 
W  89-047 19  4C 

Effects  of  Peatland  Forestry  Management  and 
Fuel  Peat  Mining  in  Lake  Ilajanjarvi,  East  Fin- 
land: A  Paleolimnological  Study, 
W89-04726  4C 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
DEPT.  OF  INTERNATIONAL  HEALTH. 

Drinking  Water  Source,   Diarrheal   Morbidity, 
and  Child  Growth  in  Villages  with  Both  Tradi- 
tional and  Improved  Water  Supplies  in  Rural 
Lesotho,  Southern  Africa, 
W89-05320  5C 

JOZSEF  ATTILA  UNIV.,  SZEGED 
(HUNGARY).  DEPT.  OF  BIOCHEMISTRY. 

Comparison  of  Effects  of  Paraquat  and  Methida- 
tion  on  Enzyme  Activity  and  Tissue  Necrosis  of 
Carp,    Following    Exposure    to    the    Pesticides 
Singly  or  in  Combination, 
W89-05353  5C 

KARLSRUHE  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  HYDROMECHANIK. 

Modelling  the  Increasing  Dispersivity  with  Fe 
Transport   Models   Using  the   Multilayer  Con- 
cept, 
W89-05491  5B 

KATHOLIEKE  UNIV.  NIJMEGEN 
(NETHERLANDS).  LAB.  OF  AQUATIC 
ECOLOGY. 

Distribution  of  Three  Nymphaeid  Macrophytes 
(Nymphaea  alba  L.,  Nuphar  lutea  (L.)  Sm.  and 
Nymphoides  peltata  (Gmel.)  O.  Kuntze)  in  Rela- 
tion to  Alkalinity  and  Uptake  of  Inorganic 
Carbon, 
W89-05256  5C 

Water  Acidification  by  Addition  of  Ammonium 
Sulfate  in  Sediment-Water  Columns  and  in  Natu- 
ral Waters, 
W89-05290  5B 

Structural  Aspects  of  Aquatic  Plant  Communi- 
ties, 
W89-05547  2H 

KENTUCKY  GEOLOGICAL  SURVEY, 
LEXINGTON. 

Ordinance  for  the  Control  of  Urban  Develop- 
ment in  Sinkhole  Areas  in  the  Blue  Grass  Karst 
Region,  Lexington,  Kentucky, 
W89-04594  4B 

KENTUCKY  NATURAL  RESOURCES  AND 
ENVIRONMENTAL  PROTECTION  CABINET, 
FRANKFURT.  DIV.  OF  WATER. 

Aquifer  Protection  Planning  for  Critical  Karst 
Ground  Water  Supplies;  A  Coordinated  Local 
and  State  Approach  for  Kentucky, 
W  89-04608  5G 


KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
GEOLOGY. 

Models  and  Methods  for  Shallow  Conduit-Flow 

Carbonate  Aquifers, 

W89-04588  5B 

KEURING  VAN  ELECTROTECHNISCHE 
MATERIALEN  N.V.,  ARNHEM 
(NETHERLANDS). 

Effect  of  Heated  Effluent  on  the  Occurrence 
and  the  Reproduction  of  the  Freshwater  Lim- 
pets Ancylus  fluviatilis  Muller,  1774,  Ferrissia 
wautieri  (Mirolli,  1960)  and  Acroloxus  lacustris 
(L.,  1758)  in  Two  Dutch  Water  Bodies, 
W89-05042  5C 

KIEL  UNIV.  (GERMANY,  F.R.). 
GEOLOGISCH-PALAEONTOLOGISCHES 
INST.  UND  MUSEUM. 

Advances  in  Modelling  Water-Rock  Interaction 

in  Aquifers, 

W89-05488  2F 

Parameters  for  Modelling  the  Transport  of  Cad- 
mium as  Influenced  by  the  Chemical  Properties 
of  Ground  Water  and  Aquifer  Material, 
W89-05489  5B 

KIEL  UNIV.  (GERMANY,  F.R.).  INST.  FUER 
MEERESKUNDE. 

Metals  Cycles  in  Coastal  Environments, 
W89-04773  5B 

KIEL  UNIV.  (GERMANY,  F.R.).  INST.  FUER 
PFLANZENERNAEHRUNG  UND 
BODENKUNDE. 

Groundwater   Recharge   in   Schleswig-Holstein 

(West  Germany), 

W89-05139  2F 

KIERSCH  ASSOCIATES,  INC.,  TUCSON,  AZ. 

Lessons  from  Notable  Events:  Vaiont  Reservoir 
Disaster, 

W89-05692  8E 

Geology:  Geological  Considerations;  Regional- 

Areal  Geoscience  Investigations, 

W89-05695  8E 

Reservoirs:    Reservoir    Problems    Other    Than 

Leakage, 

W89-05743  2H 

KING  ABDULAZIZ  UNIV.,  JEDDAH  (SAUDI 
ARABIA).  DEPT.  OF  HYDROGEOLOGY. 

Regional  Flood  Discharge  Analysis  Southwest 
Region  of  the  Kingdom  of  Saudi  Arabia, 
W89-05616  2E 

KING'S  COLL.,  LONDON  (ENGLAND). 
MONITORING  AND  ASSESSMENT 
RESEARCH  CENTRE. 

Strategies  for  Biological  Monitoring:  The  Euro- 
pean Experience, 
W89-04780  5A 

KING  SAUD  UNIV.,  RIYADH  (SAUDI 
ARABIA).  DEPT.  OF  CIVIL  ENGINEERING. 

Regional  Flood  Frequency  Analysis  for  Some 

Selected  Basins  in  Saudi  Arabia, 

W89-05617  2E 

Rainfall   Frequency   Studies   for   Central   Saudi 

Arabia, 

W89-05664  2B 

KINKI  UNIV.,  HIGASHIOSAKA  (JAPAN). 
DEPT.  OF  CIVIL  ENGINEERING. 

SQRT-Exponential  Type  Distribution  of  Maxi- 
mum, 
W89-05659  2B 


I 


OR-15 


ORGANIZATIONAL  INDEX 


KINNERET  LIMNOLOGICAL  LAB.,  TIBERIAS  (ISRAEL). 


KINNERET  LIMNOLOGICAL  LAB., 
TIBERIAS  (ISRAEL). 

Differential  Uptake  of  Orthophosphate  and  Or- 
ganic  Phosphorus   Substrates   by   Bacteria   and 
Algae  in  Lake  Kinneret, 
W89-05078  2H 

Changes  of  Copepoda  Populations  in  Lake  Kin- 
neret During  1969-1985, 
W89-05252  2H 

KONSTANZ  UNIV.  (GERMANY,  F.R.). 
LIMNOLOGICAL  INST. 

Dynamics  of  Autotrophic  Picoplankton  in  Lake 

Constance, 

W89-05075  2H 

Algal  Control  of  Elemental  Sedimentary  Fluxes 

in  Lake  Constance, 

W89-05164  2H 

KRISPAR  TECHNOLOGIES,  INC., 
GLENDALE,  CA. 

Study  on  Titanium  Chlorination  Solid  Wastes, 
W89-05760  5D 

KYOTO  UNIV.,  OTSU  (JAPAN).  OTSU 
HYDROBIOLOGICAL  STATION. 

Microflora  and  Bacterial  Organic  Acid  Produc- 
tion in  the  Bottom  Sediment  of  Lake  Biwa, 
W89-05032  2H 

Studies  on  Some  Limnological  Variables  in  Sub- 
tropical Lakes  of  the  Pokhara  Valley,  Nepal, 
W89-05068  2H 

KYUSHU  UNIV.,  FUKUOKA  (JAPAN).  DEPT. 
OF  CIVIL  ENGINEERING. 

Analysis  of  Flood  Occurrence  through  Charac- 
terization of  Precipitation  Patterns, 
W89-05665  2E 

KYUSHU  UNIV.,  FUKUOKA  (JAPAN).  DEPT. 
OF  FOREST  PRODUCTS. 

Effect  of  Various  Nucleophiles  on  the  Mutage- 
nicity of  Softwood  Craft  Chlorination  Effluent, 
W89-05332  5C 

LABORATOIRE  ARAGO,  BANYULS-SUR- 
MER  (FRANCE). 

Contribution  of  the  Bacterial  and  Microphyto- 
benthic  Microflora  in  the  Energetic  Demand  of 
the  Meiobenthos  in  an  Intertidal  Muddy  Sedi- 
ment (Kerguelen  Archipelago), 
W89-05046  2L 

LABORATOIRE  MUNICIPAL  D'HYGIENE, 
LE  HAVRE  (FRANCE). 

Effects  of  Acid-Iron  Wastes  on  Estuarine  Orga- 
nisms:   Recent    Field   and    Laboratory    Experi- 
ments, 
W89-05034  5C 

LABORATORIO  NACIONAL  DE 
ENGENHARIA  CIVIL,  LISBON  (PORTUGAL). 

Comparative    Analysis    of   Mathematical    Mass 

Transport    Codes    for    Groundwater    Pollution 

Studies, 

W89-O5501  5B 

LABORATORIUM  VOOR 
GRONDMECHANICA,  DELFT 
(NETHERLANDS). 

Predictive    Assessment    of    the    Migration    of 
I^eachate  in  the  Subsoils  Surrounding  Mine  Tail- 
ings and  Dredging  Spoil  Sites, 
W89-05569  5B 

LAKE  SUPERIOR  RESEARCH  STATION, 
SAULT  SAINTE  MARIE  (ONTARIO). 

Risk    to    Salmonids    of    Water    Quality    in    the 
I  nrki  y  lakes  Watershed  as  Determined  by  Hio- 
assay, 
WX9-0VW)  5C 


LAKEHEAD  UNIV.,  THUNDER  BAY 
(ONTARIO).  DEPT.  OF  CIVIL 
ENGINEERING. 

Environmental  Assessment  of  Peatland  Devel- 
opment Operations  in  Newfoundland, 
W89-04727  4C 

LAMONT-DOHERTY  GEOLOGICAL 
OBSERVATORY,  PALISADES,  NY. 

1986  Drought  in  the  Southeastern  United  States: 

How  Rare  an  Event  Was  It, 

W89-05348  2B 

LANCASTER  UNIV.  (ENGLAND).  DEPT.  OF 
GEOGRAPHY. 

Acid  Rain:  Rhetoric  and  Reality, 

W89-05427  5B 

LAND  PROTECTION  SERVICE,  BENDIGO 
(AUSTRALIA). 

Readjusting  the  Water  Balance  to  Combat  Dry- 
land Salting  in  Southern  Australia:  Changing  the 
Hydrology  of  a  Texture  Contrast  Soil  by  Deep 
Ripping, 
W89-05134  3C 


Lessons  from  Notable  Events:  Failure  of  Teton 

Dam, 

W89-05691  8E 

Lessons  from  Notable  Events:  The  Walter  Boul- 

din  Dam  Failure, 

W89-05693  8A 


LANZHOU  UNIV.  (CHINA). 

Entropy  and  Probability  Distributions, 
W89-05668 


7C 


LAURENTIAN  UNIV.,  SUDBURY  (ONTARIO). 
DEPT.  OF  BIOLOGY. 

Study  of  Metal  Accumulation  Trends  in  Sedi- 
ment Cores  from  the  Turkey  Lakes  (Algoma, 
Ontario), 
W89-05098  5B 

Sediment  PH  in  Profundal  Core  Samples  from 
the  Turkey  Lakes  (Algoma,  Ontario), 
W89-05099  5B 

LAVAL  UNIV.,  QUEBEC.  CENTRE  D'ETUDES 
NORDIQUES. 

Dynamics  of  the  Forested  Shoreline  and  Recent 
Variations  in  the  Level  of  the  Saint  Lawrence 
River  (Dynamique  d'une  Bordure  Forestiere  et 
Variations  Recentes  du  Niveau  du  Fleuve  Saint- 
Laurent), 
W89-05254  2E 

LAVAL  UNIV.,  QUEBEC.  DEPT.  DE 
ANTHROPOLOGIE. 

Oyster  and  Shrimp  Producers  in  Estuarine  Areas 
of  the  Gulf  of  Mexico:  Ecological  Constraints, 
Economic  Incentives  and  Conflictual  Manage- 
ment, 
W89-05241  6B 

LEICESTER  UNIV.  (ENGLAND).  DEPT.  OF 
ADULT  EDUCATION. 

Wetland  Resources  in  the  Upper  River  Derwent 
Catchment  of  the  Southern   Pennines  of  Eng- 
land,   With    Particular    Reference    to    Springs, 
Flushes  and  Spring-Mires, 
W89-04696  2H 

LEIDEN  RIJKSUNIVERSITEIT 
(NETHERLANDS).  DEPT.  OF  POPULATION 
BIOLOGY. 

Sequential    Extraction    of   Iron-Phosphate    and 
Calcium-Phosphate  from  Sediments  by  Chelat- 
ing Agents, 
W89-05179  7B 

LENINGRAD  STATE  UNIV.  (USSR). 
FACULTY  OF  GEOGRAPHY. 

Role  of  the  Structure  of  Intraswamp  Basins  for 
River  Runoff  Formation  From  Swamps, 
W89-04739  2H 

LEPS  (THOMAS  M.),  INC.,  MENLO  PARK, 
CA. 

lessons    from    Notable    Events:    The    Baldwin 

Hills  Reservoir  Failure, 

W89-05688  8E 


Rockfill  Dam  Design  and  Analysis, 
W89-05712 


8D 


Rockfill    Dam    Construction    and    Foundation 

Treatment, 

W89-05713  8D 

Rockfill  Dam  Performance  and  Remedial  Meas- 
ures, 
W89-05714  8A 

LIFE  SYSTEMS,  INC.,  CLEVELAND,  OH. 

Quality  Assurance  on  the  Groundwater  Moni- 
toring Task  Force  Facility  Assessment  Program, 
W89-04824  5A 

LILLY  (ELI)  AND  CO.,  INDIANAPOLIS,  IN. 
LILLY  RESEARCH  LAB. 

Use  of  Aniline  as  an  Indicator  of  Persistence  in 

Environmental  Studies, 

W89-05005  5A 

LITTLE  (ARTHUR  D.),  INC.,  CAMBRIDGE, 
MA. 

Engineering/Cost  Evaluation  of  Options  for  Re- 
moval/Disposal of  NC  Fines, 
W89-05395  5D 

LOCKHEED  ENGINEERING  AND 
MANAGEMENT  SERVICES  CO.,  INC.,  LAS 
VEGAS,  NV. 

National  Surface  Water  Survey,  Western  Lake 
Survey  (Phase  1  -  Synoptic  Chemistry)  Quality 
Assurance  Report, 
W89-05513  7A 

LONG  ISLAND  REGIONAL  PLANNING 
BOARD,  HAUPPAUGE,  NY. 

Long  Island  Case  Study, 

W89-05606  5G 

LOS  ANGELES  COUNTY  SANITATION 
DISTRICTS,  WHITTIER,  CA. 

Trace  Organics  and  Inorganics  in  Distribution 

and  Marketing  Municipal  Sludges, 

W89-05766  5E 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Evaluation   of  Seven   Methods   for   Estimating 

Parameters  of  EVI  Distribution, 

W89-05669  7C 

Comparison  of  Some  Flood  Frequency  Distribu- 
tions Using  Empirical  Data, 
W89-05675  7C 

Multivariate   Stochastic   Flood   Analysis   Using 

Entropy, 

W89-05679  7C 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  GEOGRAPHY  AND 
ANTHROPOLOGY. 

Hydroclimatically-Defined  Mixed  Distributions 

in  Partial  Duration  Flood  Series, 

W89-05655  2E 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
INST.  FOR  ENVIRONMENTAL  STUDIES. 

Louisiana    Wetland    Loss:    A    Regional    Water 
Management  Approach  to  the  Problem, 
W89-05338  2L 


OR-16 


ORGANIZATIONAL  INDEX 


MEMPHIS  WASTETREATMENT  FACILITIES,  TN. 


UISIANA  STATE  UNIV.,  BATON  ROUGE. 
B.  FOR  WETLAND  SOILS  AND 
DIMENTS. 

iffect  of  Sediment  pH  and  Oxidation-Reduction 

'otential  on  PCB  Mineralization, 

V89-04980  5B 

UVAIN  UNIV.  (BELGIUM).  LAB. 
lUTOMATIQUE,  DYNAMIQUE  ET 
ALYSE  DES  SYSTEMES. 

tayesian  Identification  of  Steady-State  (Aniso- 

ropic)  Groundwater  Flow  Models, 

V89-05498  2F 

WER  COLORADO  RIVER  AUTHORITY, 
STTN,  TX.  DEFT.  OF  NATURAL 
SOURCE  POLICY  AND  PROGRAMS. 

Jrban  Growth  Management  and  Groundwater 

'rotection:  Austin,  Texas. 

V89-05609  5G 

ND  UNIV.  (SWEDEN).  INST.  OF 
OLOGY. 

availability  of  Dissolved  Organic  Carbon  for 
•lanktonic   Bacteria  in  Oligotrophic   Lakes  of 
Offering  Humic  Content, 
V89-05080  2H 

ON-1  UNTV.,  VILLEURBANNE  (FRANCE). 
B.  D'ECOLOGIE  DES  EAUX  DOUCES. 

Jnderground  Waters:  Functional  Sub-Units  of 
n  Exsurgence  Karstic  System,  and  Exchanges 
fith  the  Surface  Environment.  Reflections  on 
he  Characterization  of  Natural  Aquatic 
Jroundwater  Systems, 
V89-05195  2F 

LINE  UNTV.  AT  ORONO.  DEFT.  OF  CIVIL 
GINEERING. 

^.dsorptive  Removal  of  Gasoline  From  House- 

lold  Groundwater  Supplies, 

V89-05462  5F 

ONE  UNIV.,  ORONO.  LAND  AND  WATER 
SOURCES  INST. 

;iscal  Year  1987  Program  Report  (Maine  Land 

nd  Water  Resources  Center), 

V89-05783  9D 

U  AND  TOR  NESSLING  FOUNDATION, 
ILSINKI  (FINLAND). 

Vcidic  Lake  Lakeenjarvi,  Eastern  Finland:  Phy- 
oplankton  Succession  and  Water  Chemistry, 
V89-05163  2H 

k.LTA  UNTV.,  MSIDA.  DEPT.  OF 
kTHEMATICS  AND  SCIENCE. 

'etroleum  Hydrocarbons  in  the  Marine  Bivalve 

/enus   verrucosa:   Accumulation   and    Cellular 

Responses, 

V89-05035  5C 

^NGALORE  UNIV.  (INDIA).  DEPT.  OF 
3SCIENCES. 

Colonization  of  Leaf  Litter  by  Aquatic  Hypho- 

nycetes  in  a  Tropical  Stream, 

V89-05293  2H 

VNITOBA  UNIV.,  WINNIPEG.  DEPT.  OF 
ITL  ENGINEERING. 

Multiobjective  Allocation  of  Water  Shortage  in 

he  Svarta  River,  Sweden, 

W89-05266  6D 

VNITOBA  UNIV.,  WINNIPEG.  PESTICIDE 
SEARCH  LAB. 

Environmental     Aquatic     Photochemistry     of 
Chlorinated  Aromatic  Pollutants  (CAPs), 
W89-05047  5B 

\RINE  BIOLOGICAL  LAB.,  WOODS  HOLE, 
\. 

Eutrophication  of  Buttermilk  Bay,  a  Cape  Cod 
Coastal   Embayment:   Concentrations  of  Nutri- 
snts  and  Watershed  Nutrient  Budgets, 
W89-05343  5B 


MARINE  POLLUTION  LAB., 
CHARLOTTENLUND  (DENMARK). 

Partitioning  of  Inorganic  and  Organic  Mercury 
in  Cockles  Cardium  edule  (L.)  and  C.  glaucum 
(Bruguiere)  from  a  Chronically  Polluted  Area: 
Influence  of  Size  and  Age, 
W  89-05  3  54  5B 

MARY  WASHINGTON  COLL., 
FREDERICKSBURG,  VA.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Assessment  of  Damage  to  Aquatic  Communities 
Resulting  From  a  Refined  Oil  Products  Spill, 
W89-05454  5C 

MARYLAND  GEOLOGICAL  SURVEY, 
BALTIMORE. 

Hydrogeology  of  the   Upper  Chesapeake   Bay 
Area,  Maryland,  with  Emphasis  on  Aquifers  in 
the  Potomac  Group, 
W89-04628  2F 

Evaluation   of  the   Water-Supply   Potential   of 
Aquifers  in  the  Potomac  Group  of  Anne  Arun- 
del County,  Maryland, 
W  89-04629  4B 


Water  Use  in  Maryland, 
W89-04631 


6D 


Ground-Water    and    Surface-Water    Data    for 

Frederick  County,  Maryland, 

W89-04632  7C 

Stratigraphy,  Hydrogeology,  and  Water  Chem- 
istry of  the  Cretaceous  Aquifers  of  the  Waldorf/ 
La  Plata  Area,  Charles  County,  Maryland, 
W89-04642  2F 

Water  Resources  of  Frederick  County,  Mary- 
land, 
W89-05785  2F 

MARYLAND  UNIV.  BALTIMORE  COUNTY, 
CATONSVILLE.  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

Rapid  Responses  to  Stress  in  Eurytemora  affinis, 
W89-05251  2L 

MARYLAND  UNIV.,  CAMBRIDGE.  HORN 
POINT  ENVIRONMENTAL  LABS. 

Lakes.     6.     South    America:    Size-fractionated 
Uptake   and   Regeneration  of  Ammonium  and 
Phosphate  in  a  Tropical  Lake, 
W89-05156  2H 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  MICROSYSTEMS 
TECHNOLOGY  LABS. 

Shallow  Ground-Water  Conditions,  Tom  Green 

County,  Texas, 

W89-04947  2F 

MASSACHUSETTS  WATER  RESOURCES 
AUTHORITY,  BOSTON,  MA.  RESIDUALS 
MANAGEMENT  PROGRAM. 

Massachusetts  Water  Resources  Authority:  In- 
terim Sludge  Management  Program, 
W89-04802  5E 

MAX-PLANCK-INST.  FUER  LIMNOLOGIE 
ZU  PLOEN  (GERMANY,  F.R.). 

Release  of  Major  Ions  and  Nutrients  by  Decom- 
posing Leaves  of  Pseudobombax  Munguba,  a 
Common  Tree  in  the  Amazonian  Floodplain, 
W89-05157  2H 

Partial   Destratification   of  Eutrophic   Lakes:   a 

Tool  for  'Ecosystem  Modelling', 

W89-05175  2H 

MCGILL  UNIV.,  MONTREAL  ^QUEBEC). 
DEPT.  OF  CIVIL  ENGINEERING. 

Stochastic  Models  for  First-Order  Kinetics  of 
Biochemical  Oxygen  Demand  with  Random  Ini- 
tial Conditions,  Inputs,  and  Coefficients, 
W89-05346  5D 


MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  GEOGRAPHY. 

Intra-urban     Precipitation     Quality:     Hamilton, 

Canada, 

W89-04984  5B 

MCNEESE  STATE  UNIV.,  LAKE  CHARLES, 
LA. 

Ecosystem    Analysis   of  the   Calcasieu    River/ 

Lake  Complex  (CALECO). 

W89-05529  4C 

MCNEESE  STATE  UNIV.,  LAKE  CHARLES, 
LA.  DEPT.  OF  BIOLOGICAL  AND 
ENVIRONMENTAL  SCIENCES. 

Water  and  Sediment  Quality  in  the  Calcasieu 

River/Lake  Complex, 

W89-05530  5B 


Special  Pollutants, 
W89-05531 


5B 


MCNEESE  STATE  UNIV.,  LAKE  CHARLES, 
LA.  DEPT.  OF  CHEMISTRY. 

Chemistry, 

W89-05532  5B 


Experimental  Methods, 
W89-05533 


5A 


Heavy-Metal   Contamination    in    the   Calcasieu 

River/Lake  Complex,  Louisiana, 

W89-05534  5B 

Mercury  in  the  Calcasieu  River/Lake  Complex, 

Louisiana, 

W89-05535  5B 

Spatial  and  Temporal  Variation  of  Heavy  Metals 
in  Sediment  Cores  from  the  Calcasieu  River/ 
Lake  Complex, 
W89-05536  5B 

Periphyton  as  Monitors  for  Heavy  Metal  Pollu- 
tion in  the  Calcasieu  River/Lake  Complex, 
W89-05537  5A 

Heavy   Metals  in   Selected   Fish,   Shrimp,   and 
Dissected  Tissue  of  Atlantic  Croaker  in  the  Cal- 
casieu River/Lake  Complex, 
W89-05538  5B 

Variations  of  Heavy  Metals  in  Fish  and  Other 
Organisms  from  the  Calcasieu  River/Lake  Com- 
plex, 
W89-05539  5B 

Radioactivity  in  the  Calcasieu  River/Lake  Com- 
plex, 
W89-05540  5B 

Heavy  Metals  and  Nutrient  Concentrations  in 

Water  Collected  in  the  Calcasieu   River/Lake 

Complex, 

W89-05541  5B 

MEDICAL  COLL.  OF  OHIO  AT  TOLEDO. 
DEPT.  OF  MICROBIOLOGY. 

Alkaline  Stabilization  and  Disinfection  of  Mu- 
nicipal Wastewater  Sludge  in  Toledo,  Ohio:  A 
Case  of  Governmental,  Business  and  Academic 
Cooperation, 
W89-04806  5D 

MEMPHIS  WASTETREATMENT  FACILITIES, 

TN. 

Side-by-side    Sludge    Dewatering    Performance 

with  Full  Scale  Belt  Filter  Presses, 

W  89-04807  5D 


OR-17 


ORGANIZATIONAL  INDEX 
METEOROLOGICAL  OFFICE,  GUETERSLOH  (GERMANY,  F.R.). 


METEOROLOGICAL  OFFICE,  GUETERSLOH 
(GERMANY,  F.R.). 

Unusual  Example  of  Freezing  Rain 

W89-05311  2B 

METROPOLITAN  SANITARY  DISTRICT  OF 
GREATER  CHICAGO,  IL. 

Automated  Direct  Measurements  of  Total  Cya- 
nide  Species  and   Thiocyanate  in   Presence  of 
Each  Other, 
W89-04784  5A 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  MECHANICAL  ENGINEERING. 

Effect   of  Walls   in   Modeling   Flow   Through 

Porous  Media, 

W89-05211  2F 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  RESOURCE  DEVELOPMENT. 

Operational,  Spatial,  and  Environmental  Water 

Planning  and  Analysis-Phase  II, 

W89-05772  5G 

MICHIGAN  STATE  UNIV.,  EAST  LANSING 
DEPT.  OF  ZOOLOGY. 

Community  Dynamics  of  Bacteria,  Algae,  and 
Insects  in  a  First  Order  Stream  in  New  Hamp- 
shire, U.S.A., 
W89-05199  2H 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
INST.  OF  WATER  RESEARCH. 

Assessment  of  Rural  Groundwater  Contamina- 
tion   by    Agricultural    Chemicals    in    Sensitive 
Areas  of  Michigan, 
W89-05784  7C 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
ATMOSPHERIC  AND  OCEANIC  SCIENCE. 

Chronic  Contamination  of  Lakes  by  Petroleum 
Hydrocarbons:  The  Sedimentary  Record, 
W89-05442  5B 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT  OF 
BIOLOGY. 

Phytoplankton  Responses  to  Changes  in  Mortal- 
ity Rate, 
W89-05161  2H 

MICHIGAN  UNIV.,  ANN  ARBOR.  DIV.  OF 
BIOLOGICAL  SCIENCES. 

Water  as  an  Environment  for  Plant  Life 
W89-05544  2H 

MICHIGAN  UNIV.,  ANN  ARBOR.  GREAT 
LAKES  RESEARCH  DIV. 

Abundance  and  Distribution  of  Bacterioplankton 

in  the  Gambia  River,  West  Africa 

W89-05079  2E 

MICHIGAN  UNIV.,  ANN  ARBOR.  SCHOOL 
OF  NATURAL  RESOURCES. 

Responses  of  Macroinvertebrates  of  Two  Head- 
water Streams  to  Discharge  Fluctuations, 
W89-05202  2E 

MICROBICS  CORP.,  CARLSBAD,  CA. 

Analytical  Application  of  the  Microtox  System 
W89-04787  J     5A 

MILLIPORE  CORP.,  BEDFORD,  MA. 

Companion    of  the    EP   Toxicity    Test   to   the 
TCLP, 

W89-04786  5A 

MII.WAUKKI    METROPOLITAN  SEWERAGE 
DISTRICT,  WI. 

Milwaukee's  Sludge  Reuse  Program:  A  Decade 

of  Growth  and  Success, 

W89-04803  5E 

MINISTRY  Of  AGRIC1  LTURE,  FISHERIES 
AM)  POOD,  CAMBRIDGE  (ENGLAND). 
I  II  I  I)  DRAINAGE  EXPERIMENTAL  UNIT. 
Drainage  Benefit!    Watertable  Control,  Work- 
ability and  Crop  Yields. 
W89-03111  4A 


MINISTRY  OF  FORESTS  AND  LANDS, 
KAMLOOPS  (BRITISH  COLUMBIA). 

Regional  Peak  Flow  Study  in  Southern  British 

Columbia,  Canada, 

W89-05621  2E 

MINISTRY  OF  THE  ENVIRONMENT 
HELSINKI  (FINLAND). 

Wetland  Conservation  in  Finland, 
W89-04691 


2H 


MINISTRY  OF  WORKS  AND 
DEVELOPMENT,  HAMILTON  (NEW 
ZEALAND).  WATER  QUALITY  CENTRE. 

Internal    Nitrogen    and    Phosphorus    Loads    in 

Lake  Rotorua,  New  Zealand, 

W89-05177  5C 

Prediction  of  (Chlorophyll-a)  in  Impoundments 
of  Short  Hydraulic  Retention  Time:  Mixing  Ef- 
fects, 
W89-05178  2H 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT 
OF  GEOLOGY  AND  GEOPHYSICS. 

Dye  Tracing  Studies  of  the  Fountain,  Minnesota 

Sewage  System, 

W89-04598  5E 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT  OF 
BOTANY. 

Seasonal   Patterns  in  Accumulation  and   Parti- 
tioning of  Biomass  and  Macronutrients  in  Typha 
spp., 
W89-05258  5D 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT  OF 
SOIL  SCIENCE. 

Land  Application  of  Incinerator  Ash, 
W89-04814  5E 

MISSOURI  DEPT.  OF  NATURAL 
RESOURCES,  ROLLA.  DIV.  OF  GEOLOGY 
AND  LAND  SURVEY. 

Water  Tracing  Using  a  Scanning  Spectrofluoro- 
meter  for  Detection  of  Fluorescent  Dyes 
W89-04606  7B 

MISSOURI  UNIV.-COLUMBIA.  SCHOOL  OF 
FORESTRY,  FISHERIES  AND  WILDLIFE. 

Limnological    Characteristics    of   Lake   of  the 
Ozarks,   Missouri   II:   Measurements  Following 
Formation  of  a  Large  Reservoir  Upstream, 
W89-05185  2H 

MISSOURI  UNIV.-ROLLA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Concurrent  Flooding  Probabilities, 

W89-05685  2E 

Bivariate  Analysis  of  Concurrent  Flooding, 
W89-05686  2E 

MITSUBISHI-KASEI  INST.  OF  LIFE 
SCIENCES,  TOKYO  (JAPAN).  LAB.  OF 
BIOGEOCHEMISTRY  AND 
SOCIOGEOCHEMISTRY. 

Isotopic   Characterization  of  Lake  Kizaki  and 

Lake  Suwa, 

W89-05073  2J 

MONITORING  AND  ASSESSMENT 
RESEARCH  CENTRE,  LONDON  (ENGLAND). 

United  Nations  Environmental  Programme:  En- 
vironmental Data  Report. 
W89-05512  51) 

MONTANA  BUREAU  OF  MINES  AND 
GEOLOGY,  BUTTE. 

Appraisal  of  Water  in  Bedrock  Aquifers,  North- 
ern Cascade  County,  Montana, 
W89-04617  2F 

Water  Resources  of  the  Big  Hole  Basin,  South- 
western Montana, 
W89-04645  2E 


Water  Resources  of  Lake  Creek  Valley.  North- 
western Montana, 
W89-04646  2E 

MONTANA  COOPERATIVE  FISHERY 
RESEARCH  UNIT,  BOZEMAN. 

Factors  Affecting  the  Mobilization,  Transport, 
and  Bioavailability  of  Mercury  in  Reservoirs  of 
the  Upper  Missouri  River  Basin, 
W89-04838  5B 

MONTANA  STATE  UNIV.,  BOZEMAN   DEPT 
OF  BIOLOGY. 

Diel  Patterns  of  Photosynthate  Biosynthesis  by 
Phytoplankton     in     Permanently     Ice-Covered 
Antarctic  Lakes  Under  Continuous  Sunlight, 
W89-05296  2H 

MONTANA  UNIV.,  MISSOULA.  DEPT  OF 
GEOLOGY. 

Particle  Size  and  Chemical  Control  of  As,  Cd, 
Cu,  Fe,  Mn,  Ni,  Pb,  and  Zn  in  Bed  Sediment 
from  the  Clark  Fork  River,  Montana  (U.S.A.), 
W89-05019  5B' 

MONTANA  UNIV.,  POLSON.  FLATHEAD 
LAKE  BIOLOGICAL  STATION. 

Serial  Discontinuity  in  a  Large  River  System, 
W89-05197  2E 

MUNICIPALITY  OF  ROTTERDAM 
(NETHERLANDS). 

Rotterdam  Dredged  Material:  Approach  to  Han- 
dling, 
W89-05582  5E 

MURRAY-DARLING  FRESHWATER 
RESEARCH  CENTRE,  ALBURY 
(AUSTRALIA). 

Optical  Properties  of  a  Turbid  Reservoir  and  Its 
Phytoplankton  in  Relation  to  Photosynthesis  and 
Growth  (Mount  Bold  Reservoir,  South  Austra- 
lia), 
W89-05074  2H 

NAGASAKI  UNIV.  (JAPAN).  FACULTY  OF 
FISHERIES. 

Formation  of  Water-In-Oil  Emulsions, 
W89-05437  5B 

NAGOYA  UNIV.  (JAPAN).  DEPT.  OF  CIVIL 
ENGINEERING. 

Probabilistic  Characteristics  of  Point  and  Areal 

Rainfall, 

W89-05660  2A 

NAGOYA  UNIV.  (JAPAN).  WATER 
RESEARCH  INST. 

Influence  of  Precipitation  on  Development  of 
the  Denitrification  Process  in  Lake  Fukami-Ike, 
W  89-05069  2H 

NAPIER  COLL.  OF  COMMERCE  AND 
TECHNOLOGY,  EDINBURGH  (SCOTLAND). 

Tributyltin  Contamination  in  the  Firth  of  Forth 

(1975-87), 

W89-05016  5C 

Tributyltin  Contamination  around  an  Oil  Termi- 
nal in  Sullom  Voe  (Shetland), 
W89-05355  5B 

NARA  UNIV.  OF  EDUCATION  (JAPAN). 
DEPT.  OF  EARTH  SCIENCE. 

theoretical   Analysis  of  Seepage   Flow  of  the 
Confined  Groundwater   Into  the  Lake   Bottom 
with  a  Gentle  Slope, 
W89-05064  2F 


OR- 18 


ORGANIZATIONAL  INDEX 

NATIONAL  WEATHER  SERVICE,  SILVER  SPRING,  MD.  OFFICE  OF  HYDROLOGY. 


TAL  UNIV.,  P1ETERMARITZBURG 
>UTH  AFRICA).  INST.  OF  NATURAL 
SOURCES. 

'egetation  Processes  in  Swamps  and  Flooded 

'lains. 

V89-05550  2H 

TIONAL  AERONAUTICS  AND  SPACE 
MINISTRATION,  GREENBELT,  MD. 
DDARD  SPACE  FLIGHT  CENTER. 

effect  of  Random  Precipitation  Times  on  the 
cavenging  Rate  for  Tropospheric  Nitric  Acid, 
V89-05243  5B 

TIONAL  AGRICULTURAL  LABS., 

IROBI  (KENYA). 

'rospects  of  Soil  Moisture  Conservation  by  Fal- 

swing  in  Areas  of  Medium  Agricultural  Poten- 

al  in  Smallholder  Farming, 

V89-05132  3F 

TIONAL  BOARD  OF  WATERS,  HELSINKI 
SLAND). 

lumic  Lakes:  Acidity  from  Natural  and  Anthro- 

ogenic  Sources, 

^89-04729  2H 

TIONAL  BOARD  OF  WATERS,  HELSINKI 
SLAND).  HYDROLOGICAL  OFFICE. 

irst  Radiocesium  Profile  and  Snow  Cover  Mass 

leasurements, 

^89-04744  5A 

TIONAL  BOARD  OF  WATERS,  HELSINKI 
SLAND).  WATER  RESEARCH  INST. 

Effects  of  Clear-Cutting  and  Forestry  Drainage 

n  Runoff  in  the  Nurmes-Study, 

^89-04707  4C 

TIONAL  BUREAU  OF  STANDARDS, 
ITHERSBURG,  MD.  POLYMERS  DIV. 

lethods   for   the   Analysis   of  Organometallic 

Compounds  in  Wastes, 

^89-04826  5A 

TIONAL  CENTER  FOR  TOXICOLOGICAL 
SEARCH,  JEFFERSON,  AR. 

licrobial  Metabolism  of  Polycyclic  Aromatic 
[ydrocarbons:  Isolation  and  Characterization  of 
Pyrene-Degrading  Bacterium, 
^89-05304  5B 

TIONAL  HYDROLOGY  RESEARCH  INST., 
5KATOON  (SASKATCHEWAN). 

icid  Precipitation  and  Groundwater  Chemistry 

t  the  Turkey  Lakes  Watershed, 

V89-05087  5B 

Lccumulation    of   Mercury    by    Plankton    and 

lenthic    Invertebrates    in    Riverine    Lakes    of 

iorthern  Manitoba  (Canada):  Importance  of  Re- 

ionally  and  Seasonally  Varying  Environmental 

'actors, 

V89-05104  5B 

TIONAL  HYDROLOGY  RESEARCH  INST., 
5KATOON  (SASKATCHWAN).  GROUND 
lTER  DIV. 

aluminum     Contamination     of    Groundwater: 
Spring  Melt  in  Chalk  River  and  Turkey  Lakes 
Vatersheds-Preliminary  Results, 
V89-05088  5B 

TIONAL  INST.  FOR  ENVIRONMENTAL 

UDIES,  IBARAKI  (JAPAN). 

limple  Model  to  Predict  Water  Quality  in  90 

apanese  Lakes, 

V89-05176  2H 

comparison    of   Chlorophyll-a    Concentrations 
Measured  by  Fluorometric  HPLC  and  Spectro- 
ihotometric  Methods  in  Highly  Eutrophic  Shal- 
ow  Lake  Kasumigaura, 
V89-05181  7B 


NATIONAL  INST.  FOR  ENVIRONMENTAL 
STUDIES,  TSUKUBA  (JAPAN).  DIV.  OF 
CHEMISTRY  AND  PHYSICS. 

Diurnal  Changes  of  DIC  and  DO  by  Phyto- 
plankton  Community  During  Continuous  Acidi- 
fication in  Experimental  Ponds, 
W89-05169  5C 

NATIONAL  INST.  FOR  MINAMATA 
DISEASE,  MINAMATA  (JAPAN).  DEPT.  OF 
BASIC  MEDICAL  SCIENCE. 

Mercury-Resistant  Bacteria  in  the  Sediment  of 

Minamata  Bay, 

W89-05031     '  5C 

NATIONAL  INST.  FOR  PETROLEUM  AND 
ENERGY  RESEARCH,  BARTLESVILLE,  OK. 

Laboratory  Protocol  for  Determining  Fate  of 

Waste  Disposed  in  Deep  Wells, 

W89-04897  5B 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

Sediments  in  the  Periodically  Exposed  Marginal 
Zone  of  a  Hypertrophic  Reservoir:  The  Influ- 
ence of  Exposure  in  Phosphate  Exchange  Char- 
acteristics, 
W89-05189  2H 

NATIONAL  INST.  OF  ENGINEERING, 
MYSORE  (INDIA). 

Analysis  of  Flood  Frequencies  in  the  Cauvery 

Valley, 

W89-05678  2E 

NATIONAL  INST.  OF  HYDROLOGY, 
ROORKEE  (INDIA). 

Flood     Frequency     Analysis    Using     Box-Cox 
Transformation  Based  Gumbel  EV-I  Distribu- 
tion, 
W89-05652  2E 

NATIONAL  INST.  OF  HYGIENIC  SCIENCES, 
TOKYO  (JAPAN). 

Determination  of  Tri-n-butyltin  and  Di-n-butyl- 

tin  Compounds  in  Yellowtails, 

W89-05362  5A 

NATIONAL  MARINE  FISHERIES  SERVICE, 
HIGHLANDS,  NJ.  SANDY  HOOK  LAB. 

Occurrence  of  the  Dinoflagellate,  Gonyaulax  ta- 

marensis,  in  New  Jersey, 

W89-05237  2L 

NATIONAL  MUSEUM  OF  NATURAL 
SCIENCES,  OTTAWA  (ONTARIO).  BOTANY 
DIV. 

Impact  of  Two  Applications  of  Atrazine  on  the 
Plankton  Communities  of  In  Site  Enclosures, 
W89-05314  5C 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  ANN  ARBOR,  MI. 
GREAT  LAKES  ENVIRONMENTAL 
RESEARCH  LAB. 

Great  Lakes  Storm  Surge  Planning  Program 
(SSPP), 

W89-04840  6A 

Primary  Production  in  Lakes  Huron  and  Michi- 
gan: In  Vitro  and  In  Situ  Comparisons, 
W89-05077  2H 

Photoinduced  Toxicity  of  Polycyclic  Aromatic 
Hydrocarbons  to  Aquatic  Organisms, 
W89-05450  5C 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  ROCKVILLE,  MD. 
OCEAN  ASSESSMENTS  DIV. 

National  Status  and  Trends  Program  for  Marine 
Environmental  Quality  Specimen  Bank  Project: 
Field  Manual, 
W89-04891  7B 


NATIONAL  PARK  SERVICE,  MAMMOTH 
CAVE,  KY. 

Recommended  Procedure  for  Evaluating  the  Ef- 
fects   of    Spills    of    Hazardous    Materials    on 
Ground  Water  Quality  in  Karst  Terranes, 
W89-04595  5G 

NATIONAL  PUBLIC  HEALTH  INST., 
KUOPIO  (FINLAND).  DEPT.  OF 
ENVIRONMENTAL  HYGIENE  AND 
TOXICOLOGY. 

Chlorinated  Drinking  Water  is  Mutagenic  and 
Causes  3-Methylcholanthrene  Type  Induction  of 
Hepatic  Monooxygenase, 
W89-05052  5F 

NATIONAL  SWEDISH  ENVIRONMENT 
PROTECTION  BOARD,  SOLNA. 

Sublethal    Physiological    Effects    of   Pulp    and 

Paper    Mill    Effluents    on    Fish:    A    Literature 

Review, 

W89-04896  5C 

NATIONAL  SWEDISH  ENVIRONMENTAL 
PROTECTION  BOARD,  UPPSALA  (SWEDEN). 
ENVIRONMENTAL  QUALITY  LAB. 

Predicted  and  Measured  Annual  Primary  Pro- 
duction of  Phytoplankton:  Examples  from  some 
Swedish  Lakes, 
W89-05026  2H 

NATIONAL  TECHNICAL  UNIV.,  ATHENS 
(GREECE).  DEPT.  OF  CIVIL  ENGINEERING. 

Regional  Treatment  of  Flood  Data, 

W89-05622  2E 

NATIONAL  TELECOMMUNICATIONS  AND 
INFORMATION  ADMINISTRATION, 
BOULDER,  CO.  INST.  FOR 
TELECOMMUNICATION  SCIENCES. 

Some  Models  for  Rain  and  Clouds  Attenuation 

of  Millimeter  Waves, 

W89-04882  7B 

NATIONAL  UNIV.  OF  SINGAPORE.  DEPT. 
OF  CTVIL  ENGINEERING. 

Application  of  an  Efficient  Nonlinear  Regres- 
sion Technique  for  Sewer  Cost  Modelling, 
W89-050OO  6B 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO). 

Ultrastructure  and  Physical  Characteristics  of  a 
Distinctive  Colloidal   Iron   Particulate   Isolated 
from  a  Small  Eutrophic  Lake, 
W89-05030  2H 

Ion  Mass  Budgets  for  Lakes  in  the  Turkey  Lakes 

Watershed,  June  1981-May  1983, 

W89-05086  5B 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO).  RIVERS 
RESEARCH  BRANCH. 

Chemistry     of    Atmospheric     Deposition,     the 

Snowpack,  and  Snowmelt  in  the  Turkey  Lakes 

Watershed, 

W89-05085  5B 

Application   of  a   Hydrological    Model   to   the 
Acidified  Turkey  Lakes  Watershed, 
W89-05090  5B 

NATIONAL  WEATHER  SERVICE,  SILVER 
SPRING,  MD.  OFFICE  OF  HYDROLOGY. 

Very  Low  Probability  Precipitation-Frequency 

Estimates:  a  Perspective, 

W89-05658  2B 


OR-19 


NAVAL  RESEARCH  LAB.,  WASHINGTON,  DC. 


ORGANIZATIONAL  INDEX 


NAVAL  RESEARCH  LAB.,  WASHINGTON, 
DC. 

Some  New  Perspectives  on  Maximum  Entropy 
Techniques  in  Water  Resources  Research, 
W89-05667  7C 

NEDERLANDS  INST.  VOOR  ONDERZOEK 
DER  ZEE,  TEXEL. 

Sketchy  Outline  of  the  Fate  of  Organic  Matter 
in  the  Dutch  Wadden  Sea  (With  Special  Empha- 
sis to  Sulfate  in  the  Sediment-Water  Interface), 
W89-05037  2L 

NEUCHATEL  UNIV.  (SWITZERLAND). 
CENTER  OF  HYDROLOGY. 

Large  Scale  3-D  Groundwater  Flow  Modelling 
in  Highly  Heterogeneous  Geologic  Medium, 
W89-05503  2F 

NEVADA  UNIV.,  LAS  VEGAS. 
ENVIRONMENTAL  RESEARCH  CENTER. 

Heavy  Metal   Distribution  and   Water  Quality 

Aspects  of  a  Newly  Impounded  Gold  Mining 

Reservoir, 

W89-05184  5B 

NEW  HAMPSHIRE  UNIV.,  DURHAM.  DEPT. 
OF  CIVIL  ENGINEERING. 

Analyses    of   Dam    Failures    in    1985    Chilean 

Earthquake, 

W89-05344  8A 

NEW  JERSEY  DEPT.  OF  ENVIRONMENTAL 
PROTECTION,  TRENTON.  DIV.  OF  WATER 
RESOURCES. 

New  Jersey's  Coastal  Water  Quality  Manage- 
ment Project  -  Methodologies  for  the  Protection 
of  Estuarine  Water  Quality  and  Shellfish  Re- 
sources, 
W89-0524O  5G 

NEW  JERSEY  DEPT.  OF  ENVIRONMENTAL 
PROTECTION,  TRENTON.  OFFICE  OF 
QUALITY  ASSURANCE. 

RCRA  Laboratory  Certification, 

W89-04822  6B 

Impacts  and  Interface  of  CERCLA  Monitoring 
Requirements  with  Other  State  and  Federal  Pro- 


Simple  Model  for  Flow  on  Hillslopes, 
W89-05122 


2E 


grams, 
W89-04827 


6E 


NEW  MEXICO  INST.  OF  MINING  AND 
TECHNOLOGY,  SOCORRO.  DEPT.  OF 
GEOSCIENCE. 

Chlorine-36  Dating  of  Old  Ground   Water  in 

Sedimentary  Basins, 

W89-04576  2F 

Chlorine  36  and  Tritium  from  Nuclear  Weapons 
Fallout  as  Tracers  for  Long-Term  Liquid  and 
Vapor  Movement  in  Desert  Soils, 
W  89-05057  2G 

NEW  MEXICO  STATE  UNIV.,  LAS  CRUCES. 
DEPT.  OF  BIOLOGY. 

Effect  of  Sewage  Treatment  Plant  Effluents  on 
the   Distribution  of  Aquatic   Hyphomycetes  in 
the  River  Erms,  Schwabische  Alb,  F.R.G., 
W89-05259  5C 

NEW  ORLEANS  UNIV.,  LA.  CENTER  FOR 
BIO-ORGANIC  STUDIES. 

Bioaccumulation  of  Polynuclear  Aromatic  Hy- 
drocarbons by  the  Clam,  Rangia  cuneata,  in  the 
Vicinity  of  a  Creosote  Spill, 
W89-05360  5B 

NEW  YORK  STATE  COLL.  OF 
AGRICULTURE  AND  LIFE  SCIENCES, 
ITHACA.  DEPT.  OF  AGRICULTURAL 
ENGINEERING. 

Preferential    Flow    Influences   on    Drainage   of 

Shallow  Sloping  Soils, 

W89-05I21  2G 


NEW  YORK  STATE  DEPT.  OF 
ENVIRONMENTAL  CONSERVATION, 
ALBANY. 

Control  of  VOC  Emissions  from  Waste  Manage- 
ment Facilities, 
W89-05229  5E 

NEW  YORK  STATE  DEFT.  OF  HEALTH, 
ALBANY.  WADSWORTH  CENTER  FOR 
LABS.  AND  RESEARCH. 

Pollution  of  Ground  Water  by   Nutrients  and 

Fecal   Coliforms  from   Lakeshore   Septic  Tank 

Systems, 

W89-04978  5B 

NEW  YORK  STATE  GEOLOGICAL  SURVEY/ 
STATE  MUSEUM,  ALBANY. 

Bedrock  Topography  and  Glacial  Deposits  of 
the  Colonie  Channel   Between   Saratoga   Lake 
and  Coeymans,  New  York, 
W89-04836  2F 

NEWCASTLE  UPON  TYNE  UNIV. 
(ENGLAND).  DEPT.  OF  ZOOLOGY. 

Fate  of  Metals  in  Biota  and  Biological  Interac- 
tions in  the  Tropical  Coastal  Zone, 
W89-04767  5B 

NIEDERSAECHSISCHES  LANDESAMT  FUER 
BODENFORSCHUNG,  BREMEN  (GERMANY, 
F.R.).  BODENTECHNOLOGISCHES  INST. 

Integration  of  Wetlands  into  Man-made  Land- 
scapes of  N.W.  Germany, 
W89-05149  2H 

NIGERIAN  INST.  OF  SOCIAL  AND 
ECONOMIC  RESEARCH,  IBADAN. 

Overview  of  Environmental  Sanitation  in  Rural 

Nigeria, 

W89-05337  5G 

NIIGATA  UNIV.  (JAPAN).  FACULTY  OF 
EDUCATION. 

Ecological  Significance  of  Bioturbation  of  Zoo- 
benthos  Community  in  Nitrogen  Release  from 
Bottom  Sediments  in  a  Shallow  Eutrophic  Lake, 
W89-05027  2H 

NORSK  INST.  FOR  VANNFORSKNING, 
OSLO. 

Application  of  the  Ecological  Model  FINNECO 

to  Lake  Gjersjoen, 

W89-05172     '  5G 

NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  SOIL  SCIENCE. 

Tidal  Salt  Marsh  Restoration, 

W89-05255  5G 

NORTH  CAROLINA  UNIV.  AT  CHAPEL 
HILL.  DEPT.  OF  ENVIRONMENTAL 
SCIENCES  AND  ENGINEERING. 

Value  of  Water  Supply  and  Sanitation  in  Devel- 
opment: An  Assessment, 
W89-05321  5F 

Surface  Water  Treatment  for  Communities  in 

Developing  Countries, 

W89-05506  5F 

NORTH  CAROLINA  UNIV.  AT  CHARLOTTE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Improved  Method  for  Corrosion-Rate  Measure- 
ment by  Weight  Loss, 
W89-05246  8G 

NORTH  CENTRAL  FOREST  EXPERIMENT 
STATION,  GRAND  RAPIDS,  MN.  FORESTRY 
SCIENCES  LAB. 

Streamflow   Response   From  an  Ombrotrophic 

Mire, 

W89-04698  2E 


Hydrology  of  Wetlands  and  Man's  Influence  on 

It, 

W89-04738  2H 

NORTH  KARELIAN  WATER  DISTRICT 
OFFICE,  JOENSUU  (FINLAND). 

General  Description  of  the  Nurmes-Study, 
W89-04706  4C 

Effects  of  Clear-Cutting  and  Forestry  Drainage 
on  Water  Quality  in  the  Nurmes-Study, 
W89-04718  4C 

NORTHEAST  LOUISIANA  UNIV.,  MONROE. 
TOXICOLOGY  PROGRAM. 

Influence  of  Humic  Acid  on  the  Toxicity  and 
Bioavailability  of  Selected  Trace  Metals, 
W89-05312  5B 

NORTHERN  FOREST  RESEARCH  CENTRE, 
EDMONTON  (ALBERTA). 

Preliminary  Effects  of  Forest  Drainage  in  Alber- 
ta, Canada  on  Groundwater  Table  Levels  and 
Stream  Water  Quality, 
W89-04716  4C 

NORWICH  DEPT.  OF  PUBLIC  UTILITIES, 
CT. 

Regional  Septage  Disposal  in  Southeastern  Con- 
necticut, 
W89-0481 1  5E 

NOTRE  DAME  UNIV.,  IN.  DEFT.  OF  CIVIL 
ENGINEERING. 

Stochastic  Analysis  of  Paths  of  High  Hydraulic 

Conductivity  in  Porous  Media, 

W89-05059  2F 

NOTTINGHAM  UNIV.  (ENGLAND).  DEPT. 
OF  BOTANY. 

Relationship  Between  Rainfall  and  Peat  Water 
Chemistry  and  the  Implications  for  Management 
at  Chartley  Moss  National  Nature  Reserve,  Eng- 
land, 
W89-04700  2H 

NUS  CORP.,  HOUSTON,  TX. 

Hydrogeologic  Impact  Assessment  of  Proposed 

Urbanization  Atop  a  Karst  Aquifer, 

W89-04609  4C 

O'CONNOR  (M.J.)  AND  ASSOCIATES  LTD., 
CALGARY  (ALBERTA). 

Influence  of  Underground  Openings  on  Gasoline 

Spill   Migration   and   Recovery   in   Downtown 

Edmonton, 

W89-05464  5B 

OAK  RIDGE  NATIONAL  LAB.,  TN. 

Alkalinity  Dynamics  in  a  Hard-Water  Prairie- 
Margin  Stream, 
W89-05281  2E 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
ENVIRONMENTAL  SCIENCES  DIV. 

Allowable  Residual  Contamination  Levels  of 
Radionuclides  in  Soil  from  Pathway  Analysis, 
W89-04754  5A 

Methods  of  Removing  Uranium  from  Drinking 
Water:  II.  Present  Municipal  Water  Treatment 
and  Potential  Removal  Methods, 
W89-04860  5F 

Inter-Reservoir  Interactions:  Effects  of  a  New 
Reservoir  on  Organic  Matter  Production  and 
Processing  in  a  Multiple-Impoundment  Series, 
W89-05186  2H 

Production  of  Soluble,  High  Molecular  Weight 
Phosphorus    and    Its    Subsequent    Uptake    by 
Stream  Detritus, 
W89-05207  2H 


OR-20 


ORGANIZATIONAL  INDEX 


QUEBEC  UNIV.,  CHICOUTIMI. 


licrobial  Activity  and  Phosphorus  Uptake  on 

•ecomposing  Leaf  Detritus  in  a  Heterotrophic 

[ream. 

'89-05208  2H 

K  RIDGE  NATIONAL  LAB.,  TN.  HEALTH 
0  ENVIRONMENTAL  STUDIES 
3GRAM. 

lethods  of  Removing  Uranium  from  Drinking 

'ater:  I.  A  Literature  Survey, 

'89-04859  5F 

K  RIDGE  Y-12  PLANT,  TN. 

omprehensive  Sampling  Program  for  the  Y-12 
lant   Area   Source   Pollution   Assessment   and 
ontrol  Plan, 
-'89-04745  5B 

ICE  OF  ENVIRONMENTAL 
JTECnON,  KOUVOLA  (FINLAND). 

tiort-Term    Changes    in    Vegetation    on    Pine 

[ires  After  Drainage  for  Forestry. 

■'89-04723  4C 

[O  UNTV.,  ATHENS.  DEFT.  OF  CIVIL 
iLNEERING. 

nalysis  and   Simulation   of  Three-Component 

loods  in  the  Ohio  River  Basin, 

''89-05683  2E 

TEDI  MINING  LTD.,  PORT  MORESBY 
PUA  NEW  GULNEA). 

nvironmental    Management    of   New    Mining 

Derations, 

'89-05585  5G 

LAHOMA  GEOLOGICAL  SURVEY, 

RMAN. 

idexes   to    Surface   and    Subsurface   Geologic 

lapping  in  Oklahoma,  1977-1979. 

'89-04848  7C 

LAHOMA  STATE  UNIV..  STILLWATER. 
rT.  OF  AGRICULTURAL  ENGINEERING. 

nother  Look  at  the  Joint  Probability  of  Rain- 

11  and  Runoff, 

'89-05681  2  A 

)  DOMINION  UNTV.,  NORFOLK,  VA. 
T.  OF  CIVIL  ENGINEERING. 

erived     Frequency    Distribution    for    Storm 

unoff  Pollution, 

'89-05225  2E 

3ENBURG  UNTV.  (GERMANY,  F.R.). 
rT.  OF  BIOLOGY. 

nalysis   of  Flora   and   Vegetation   in   Rivers: 

oncepts  and  Applications, 

'89-05553  2E 

TARIO  MINISTRY  OF  THE 
TRONMENT,  TORONTO. 

redicting  Pipeline  Frost  Load, 

-'89-05249  2C 

EGON  STATE  UNTV,  CORVALLIS.  DEFT. 
AGRICULTURAL  AND  RESOURCE 
5NOMICS. 

enefits  of  Increased  Streamflow:  The  Case  of 
le  John  Day  River  Steelhead  Fishery, 
'89-05054  6D 

EGON  STATE  UNTV.,  CORVALLIS.  DEFT. 
AGRICULTURAL  CHEMISTRY. 

ytochrome  P-450  and  Phase  II  Activities  in  the 
rumboot  Chiton  Cryptochiton  Stelleri, 
/89-05317  5C 

EGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
FOREST  SCIENCE. 

.ssociations  Between  Stream  Valley  Geomor- 
hology  and  Riparian  Vegetation  as  a  Basis  for 
•andscape     Analysis    in    the     Eastern     Sierra 
fevada,  California.  USA, 
/89-05340  2J 


OTAGO  UNIV.,  DUNEDIN  (NEW  ZEALAND). 
DEPT.  OF  ZOOLOGY. 

Agricultural   Development   and   Eutrophication 
of  Lake  Mahinerangi,  New  Zealand, 
W89-05191  5C 

OTTAWA  UNIV.  (ONTARIO).  DEPT.  OF 
CIVIL  ENGINEERING. 

Estimation  of  Flood  Frequencies  by  a  Nonpara- 

metric  Density  Procedure, 

W89-05647  2E 

OULU  UNTV.  (FINLAND).  DEFT.  OF 
BOTANY. 

Effect  of  Peat  Production  on  Water  Quality  and 
Bacterioplankton  in  the  Drainage  Basin  of  the 
River  Kiiminkijoki, 
W89-04743  2H 

PACIFIC  GAS  AND  ELECTRIC  CO.,  SAN 
FRANCISCO,  CA. 

Hydrology, 

W89-05694  8A 

PADUA  UNIV.  (ITALY).  INST.  OF  APPLIED 
MATHEMATICS. 

New  Approaches  and  Applications  in  Subsur- 
face Flow  Modeling:  3-D  Finite  Element  Analy- 
sis of  Dewatering  for  an  Electro-Nuclear  Plant, 
W89-05502  8A 

PAHLAVI  UNTV.,  SHIRAZ  (IRAN). 

Sediment    Characterization    and    Transport    in 

Colusa  Basin  Drain, 

W89-05220  2J 

Simulation   of  Suspended   Sediment   in   Colusa 

Basin  Drain, 

W89-05221  2J 

PARMA  UNIV.  (ITALY).  1ST.  DI  ECOLOGIA. 

Liquid  Nitrogen  Pretreatment  in  ATP  Extrac- 
tion from  Sediments, 
W89-05180  7B 

PATAPSCO  WASTEWATER  TREATMENT 
PLANT,  BALTIMORE,  MD. 

Aquatic  Toxicity  Testing  for  Hazardous  Materi- 
als, 
W89-04793  5A 

PATRAS  UNTV.  (GREECE).  DEPT.  OF 
CHEMISTRY. 

Total  Selenium  Concentration  in  Tap  and  Bot- 
tled  Drinking    Water   and    Coastal    Waters   of 
Greece, 
W89-05010  5B 

PENNSYLVANIA  DEFT.  OF 
TRANSPORTATION,  HARRISBURG.  OFFICE 
OF  RESEARCH  AND  SPECIAL  STUDIES. 

Criteria  for  Accepting  Precoated  Aggregates  for 

Seal  Coats  and  Surface  Treatments, 

W89-04892  8G 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK. 

Seasonal,   Hydrogeologic,  and  Land-Use  Con- 
trols  on   Nitrate   Contamination   of  Carbonate 
Ground  Waters, 
W89-04591  5B 

PENNSYLVANIA  STATE  UNTV.,  UNIVERSITY 
PARK.  DEPT.  OF  AGRICULTURAL 
ENGINEERING. 

Mobilization  of  Cu  and  Zn  in  Contaminated  Soil 

by  Nitrilotriacetic  Acid, 

W89-04981  5B 

PHILADELPHIA  SUBURBAN  WATER  CO., 
BRYN  MAWR,  PA. 

Selected  Drinking  Water  Characteristics  and  At- 
tached Microbial  Population  Density, 
W89-05250  5F 


PLYMOUTH  POLYTECHNIC  (ENGLAND). 
DEPT.  OF  ENVIRONMENTAL  SCIENCES. 

Seasonal    Comparison    of   the    Dissolved    Free 
Amino  Acid   Levels  in  Estuarine  and   English 
Channel  Waters, 
W89-05012  2L 

POLITECHNIKA  WARSZAWSKA  (POLAND). 
INST.  OF  ENVIRONMENTAL 
ENGINEERING. 

Statistical  Analysis  of  Floods  and  Regional  Rela- 
tions, 
W89-05623  2E 

PORT  HARCOURT  UNIV.  (NIGERIA).  DEPT. 
OF  GEOLOGY. 

Petroleum   Hydrogeology:   A   Hydrogeological 

Approach  to  Petroleum  Exploration  and  Basin 

Analysis, 

W89-04572  2F 

PORT  HARCOURT  UNIV.  (NIGERIA).  DEPT. 
OF  MICROBIOLOGY. 

Comparison  of  the  Standard  and  Direct-MPN 
Methods  for  Faecal  Coliform   Enumeration  in 
Some  Nigerian  Waters, 
W89-04994  5A 

PORT  HARCOURT  UNIV.  (NIGERIA).  DEFT. 
OF  ZOOLOGY. 

Depth  Variations  in  the  Chemistry   of  Oguta 

Lake  in  Southeastern  Nigeria, 

W89-05038  2H 

PRINCETON  UNTV.,  NJ.  DEPT.  OF  CIVIL 
ENGINEERING. 

Overview  of  Groundwater  Modelling, 
W89-05472  2F 

Advances  in  Modeling  of  Water  in  the  Unsatu- 
rated Zone, 
W89-05493  2G 

PUERTO  RICO  UNIV.,  MAYAGUEZ. 

Acidity  of  Rain  in  Puerto  Rico, 

W89-04675  2B 

PUERTO  RICO  UNTV.,  MAYAGUEZ.  DEPT. 
OF  CHEMICAL  ENGINEERING. 

Process  Dynamics  of  Composting:  A  Proposed 

Study, 

W89-04682  5E 

PUERTO  RICO  UNIV.,  RIO  PIEDRAS.  DEPT. 
OF  BIOLOGY. 

Legionella  spp.  in  Puerto  Rico  Cooling  Towers, 
W89-05301  5B 

In  Situ  Survival  of  Plasmid-Bearing  and  Plas- 
midless    Pseudomonas    aeruginosa    in    Pristine 
Tropical  Waters, 
W89-05305  2H 

PUNJAB  AGRICULTURAL  UNIV., 
LUDHIANA  (INDIA).  DEPT.  OF  ZOOLOGY. 

Effect  of  Safe  Concentrations  of  Some  Pesticides 
on  Thyroid  in  the  Freshwater  Murrel,  Channa 
punctatus:  A  Histopathological  Study, 
W89-05351  5C 

PURDUE  UNTV.,  LAFAYETTE,  IN.  SCHOOL 
OF  CIVIL  ENGINEERING. 

Empirical  Study  of  Probability  Distributions  of 

Annual  Maximum  Floods, 

W89-05674  7C 

QUEBEC  UNTV.,  CHICOUTIMI. 

Stochastic  Particle  Transport  Model  Based  on 

Directional  Statistics  of  Flow  through  Fracture 

Networks, 

W89-05487  2F 


OR-21 


QUEBEC  UNIV.,  MONTREAL. 


ORGANIZATIONAL  INDEX 


QUEBEC  UNIV.,  MONTREAL. 

Modification    of    Water    Quality     in     Ivujivik 

(Northern  Quebec,  Canada), 

W89-04720  5D 

QUEBEC  UNIV.,  SAINTE-FOY. 

VI.  Man-Made  Lakes:  Some  Physico-Chemical 
Aspects  of  Lake  Saint-Jean,  Quebec,  Canada, 
W89-05183  2H 

QUEEN'S  UNIV.,  KINGSTON  (ONTARIO). 
DEPT.  OF  BIOLOGY. 

Phosphorus  Concentration  Trends  in  the  Saline 

River  Watershed,  USA, 

W89-05198  2G 

QUEEN'S  UNIV.,  KINGSTON  (ONTARIO). 
DEPT.  OF  CHEMISTRY. 

Method  for  Determining  Metal  Species  in  Soil 

Pore  Water, 

W  89-050 17  5  A 

RADIAN  CORP.,  AUSTIN,  TX. 

Characterization  of  Produced  Waters  from  Nat- 
ural Gas  Production  Operations.  Volume  II, 

W89-04888  5A 

RALEIGH,  NC. 

Saturated  Soil  Hydraulic  Conductivity  in  Lob- 
lolly Pine  Plantations  on  Drained  Sites, 
W89-05264  2F 

RANDOL  INTERNATIONAL  LTD.,  GOLDEN, 
CO. 

Integrated     Biological     Systems    for    Effluent 
Treatment  from  Mine  and  Mill  Tailings, 
W89-05574  5D 

RCP  AND  ASSOCIATES,  RIO  PIEDRAS,  PR. 

Sludge  Treatment  and  Disposal  in  a  Tropical 

Environment, 

W89-04677  5E 

REGINA  UNIV.  (SASKATCHEWAN).  DEPT. 
OF  BIOLOGY. 

Klebsiella  spp.  in  Prairie  Aquifer, 

W89-05358  5B 

RENTOKIL  LTD.,  EAST  GRINSTEAD 
(ENGLAND).  RESEARCH  AND 
DEVELOPMENT  DIV. 

Behavior  of  Selected  Chlorinated  Organic  Mi- 
cropollutants  in  the  Activated  Sludge  Process:  A 
Pilot  Plant  Study, 
W89-04979  5B 

RHODE  ISLAND  UNIV.,  NARRAGANSETT. 
GRADUATE  SCHOOL  OF  OCEANOGRAPHY. 

Water   Quality   in   the   Pawtuxet   River:   Metal 

Monitoring  and  Geochemistry, 

W89-05269  5B 

Chronic  Hydrocarbon  Discharges  Into  Aquatic 
Environments:   I.   Municipal   Treatment   Facili- 
ties, 
W89-05439  5D 

Chronic  Hydrocarbon  Discharges  into  Aquatic 
Environments:  II.  Urban  Runoff  and  Combined 
Sewer  Overflows, 
W89-05440  5B 

RIJKSINSTITUUT  VOOR  DE 
VOLKSGEZONDHEID  EN  MILIEUHYGIENE, 
BILTHOVEN  (NETHERLANDS). 

Variable   Density  Fluid   Flow  in   the   Brackish 
Transition    Zone    between    Fresh    and    Saline 
r  iroundwater, 
W89-05470  2F 

Modeling  of  Solute  Transport  with  the  Random 

Walk  Method, 

W89-054X1  5B 


RIJKSINSTITUUT  VOOR 
VISSERIJONDERZOEK,  YERSEKE 
(NETHERLANDS).  MOLLUSCAN  SHELLFISH 
RESEARCH  DEPT. 

Shellfish   Cultivation   and   Fishery    Before   and 
After    a    Major    Flood     Barrier    Construction 
Project  in  the  Southwestern  Netherlands, 
W89-05239  81 

RIJKSINSTITUUT  VOOR  ZUIVERING  VAN 
AFVALWATER,  LELYSTAD 
(NETHERLANDS). 

Evaluation  and   Improvement  of  Hydrological 

Concepts  Used  in  PAWN, 

W89-05128  6B 

RIVERS  STATE  UNIV.  OF  SCIENCE  AND 
TECHNOLOGY,  PORT  HARCOURT 
(NIGERIA).  FACULTY  OF  AGRICULTURE. 

Acid  Sulfate  Soils  of  the  Mangrove  Swamps  of 

Rivers  State,  Nigeria, 

W89-05007  3F 

ROCKY  MOUNTAIN  FOREST  AND  RANGE 
EXPERIMENT  STATION,  FORT  COLLINS, 
CO. 

Guidelines  for  Measuring  the  Physical,  Chemi- 
cal, and  Biological  Condition  of  Wilderness  Eco- 
systems, 
W89-04881  7A 

Consumptive  Use  of  Streamflow  Increases  in  the 

Colorado  River  Basin, 

W89-05270  6D 

ROME  UNIV.  (ITALY).  DEPT.  OF 
CHEMISTRY. 

Influence  of  UV  Radiation  on  Organic  Matter 

Transformation   and   Subsequent   Alteration   of 

Leaching   and   Transport   Processes   of  Heavy 

Metals, 

W89-05009  5B 

ROSKILDE  UNIVERSITETSCENTER 
(DENMARK).  DEPT.  OF  BIOLOGY  AND 
CHEMISTRY. 

Respiration  in  Eutrophic  Lakes:  the  Contribu- 
tion of  Bacterioplankton  and  Bacterial  Growth 
Yield, 
W89-05299  2H 

ROSKILDE  UNIVERSITETSCENTER 
(DENMARK).  INST.  OF  LIFE  SCIENCES  AND 
CHEMISTRY. 

Photosynthesis  of  Aquatic  Plants  Under  Natural 

Conditions, 

W89-05546  2H 

ROYAL  HALLAMSHIRE  HOSPITAL, 
SHEFFIELD  (ENGLAND).  DEPT.  OF 
MEDICAL  PHYSICS  AND  CLINICAL 
ENGINEERING. 

Aluminium  and  Fluoride  in  the  Water  Supply 
and  Their  Removal  for  Heamodialysis, 
W89-05008  5F 

ROYAL  INST.  OF  TECH.,  STOCKHOLM 
(SWEDEN).  INSTITUTIONEN  FOER 
KULTURTEKNIK. 

Seasonal  Variation  in  Streamflow  Recessions  in 

the  Mire  Complex  Komosse,  Southern  Central 

Sweden, 

W89-04703  2H 

RUHR  UNIV.,  BOCHUM  (GERMANY,  F.R.). 

Comparison     of    Fast     Equation     Solvers     for 

Groundwater  Flow  Problems, 

W89-05476  2F 

RUTGERS  SHELLFISH  RESEARCH  LAB., 
PORT  NORTH  NORRIS,  NJ.  DEPT.  OF 
OYSTER  CULTURE. 

Determination   of  Aminopeptidase   Activity   in 

Lakewater  by  a  Short  Term  Kinetic  Assay  and 

its  Application  in  Two  Lakes  of  Differing  Eu- 

trophication, 

W89-05024  7B 


Measurement    of    Phytoplankton    Pigments    in 
Freshwater:  Where  do  We  Go  From  Here. 
W89-05182  2H 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  NJ.  CENTER  FOR  COASTAL 
AND  ENVIRONMENTAL  STUDIES. 

Concentrations  of  Trace  Elements  in  Yellow 
Perch  (Perca  flavescens)  from  Six  Acidic  Lakes, 
W89-04977  5C 

S-CUBED,  LA  JOLLA,  CA. 

Collaborative  Study  of  the  Toxicity  Characteris- 
tic Leaching  Procedure  (TCLP), 

W89-04818  5A 

SAINT  JOHNS  RIVER  WATER 
MANAGEMENT  DISTRICT,  PALATKA,  FL. 

Fitting   Log   Pearson  Type   3   Distribution  by 

Maximum  Likelihood, 

W89-05670  7C 

SAVANNAH  RIVER  ECOLOGY  LAB.,  AIKEN, 
SC. 

Biological  and  Chemical  Assessment  of  M-Area 
Process  Discharge  to  Tim's  Branch  June  1985  - 
December  1986, 
W89-05751  5C 

SCIENCE  UNTV.  OF  TOKYO  (JAPAN). 
FACULTY  OF  PHARMACEUTICAL 
SCIENCES. 

PH    Dependence    of   Phosphatase    Activity   in 

Freshwater  Lakes, 

W89-05070  2H 

SCRIPPS  INSTITUTION  OF 
OCEANOGRAPHY,  LA  JOLLA,  CA.  CENTER 
FOR  COASTAL  STUDIES. 

Antifouling  Paints:  Use  on  Boats  in  San  Diego 
Bay  and  a  Way  to  Minimize  Adverse  Impacts, 
W89-05341  5B 

SEALE-HAYNE  COLL.,  NEWTON  ABBOT 
(ENGLAND).  DEPT.  OF  SCIENCE. 

Hydrological  Response  of  a  Silty  Clay  Loam 

Following  Drainage  Treatment, 

W89-0512O  4A 

SENTER  FOR  INDUSTRIFORSKNING,  OSLO 
(NORWAY). 

Regression    Equations   for   Lake    Management: 

How  Far  Do  They  Go, 

W89-05171  5G 

SERVICE  HYDROLOGIQUE  NATIONAL, 
BERN  (SWITZERLAND). 

Observation  and  Analysis  of  Flood  Discharges: 

Experiences  from  Switzerland, 

W89-05629  2E 


SMITH  AND  SCHNACKE,  DAYTON,  OH. 

Clean  Water  Act:  Update, 
W89-05509 


5G 


SOCIETE  NATIONALE  ELF-AQUITAINE, 
PARIS  (FRANCE). 

Hydrodynamic  Framework  of  Some  Sedimenta- 
ry Basins, 
W89-04568  2F 

SOOCHOW  UNIV.,  TAIPEI  (TAIWAN).  DEPT. 
OF  MICROBIOLOGY. 

Survival  of  Yersinia  enterocolitica  in  the  Envi- 
ronment, 
W89-05300  5B 

SOUTH  DAKOTA  STATE  UNIV., 
BROOKINGS.  WATER  RESOURCES  INST. 

Fiscal     Year     1986     Program     Report     (South 

Dakota  Water  Resources  Institute), 

W89-05788  9D 


OR-22 


ORGANIZATIONAL  INDEX 

TEXAS  A  AND  M  UNIV.  AT  GALVESTON.  DEPT.  OF  MARINE  BIOLOGY. 


TH  FLORIDA  WATER  MANAGEMENT 
'RICT,  WEST  PALM  BEACH. 

gal-clay  Flocculation  in  Turbid  Waters:  Vari- 
ons  Due  to  Algal  and  Mineral  Differences, 
89-05168  2H 

THAMPTON  UNIV.  (ENGLAND).  INST. 
RRIGATION  STUDIES. 

luence  of  Sub-soil  on  the  Moisture  Regime  in 

igated  Fields, 

89-05136  2G 

THERN  CALIFORNIA  METROPOLITAN 
ER  DISTRICT,  LA  VERNE.  WATER 
LTTY  BRANCH. 

rgradation  of  2-Methylisoborneol  by  Aquatic 

cteria, 

89-05302  5F 

THERN  ILLINOIS  UNIV.  AT 
BONDALE.  DEPT.  OF  GEOLOGY. 

plications  of  Flume  Experiments  for  the  Inter- 
Jtation  of  Slackwater  Paleoflood  Sediments, 
89-05641  2E 

THWEST  RESEARCH  INST.,  SAN 
ONTO,  TX. 

lading  Point  Puncturability  Analysis  of  Geo- 

ithetic  Liner  Materials, 

89-04850  8G 

THWEST  TEXAS  STATE  UNIV.,  SAN 
ICOS. 

te  Tracing:  Its  Application  to  Ground  Water 
w    for   Defining    'Subterranean    Streams'   in 
irst  Terranes, 
89-04593  6E 

ASSOCIATES,  INC.,  PORTLAND,  OR. 

me-Series     Analysis     of    Edwards     Aquifer 

rings  In  Comal  County,  Texas, 

89-04592  2F 

rE  UNTV.  OF  NEW  YORK  COLL.  AT 
"ONTA. 

ediction    of    Contaminant    Paths    in    Karst 

juifers, 

89-04589  5B 

nON  BIOLOGIQUE  DE  LA  TOUR  DU 
AT,  ARLES  (FRANCE). 

ethods   of  Exploration   and   Analysis   of  the 

ivironment  of  Aquatic  Vegetation, 

89-05545  7B 

ASBOURG-1  UNTV.  (FRANCE).  INST.  DE 
ZHANIQUE  DES  FLUIDES. 

indom-Walk   Method    to    Simulate    Pollutant 

ansport    in   Alluvial    Aquifers   or   Fractured 

x:ks, 

89-05492  5B 

ttgart  univ.  (germany,  f.r.).  inst. 
:r  wasserbau. 

uidom  Walk  Method  in  Pollutant  Transport 

mulation, 

89-05480  5B 

INYVALE,  CA. 

inta  Clara  Valley  (Silicon  Valley),  California, 

ase  Study, 

89-05611  5G 

QUEHANNA  RIVER  BASIN 
AMISSION,  HARRISBURG,  PA. 

ifrastructure  Studies:  A  Guidebook  for  Water 

apply  System  Operators, 

'89-05510  5F 

reliminary    Analysis    of   Nutrient    Monitoring 

>ata  for  the  Susquehanna  River  and  Selected 

ributaries:   January    1,    1985   -   December   31, 

>87, 

'89-05511  5G 


SVERIGES  LANTBRUKSUNIVERSITET, 
UPPSALA.  DEPT.  OF  FOREST  SOILS. 

Impacts  of  Drainage  for  Forestry  on  Runoff  and 

Water  Chemistry, 

W89-04717  4C 

SYNCRUDE  CANADA  LTD.,  EDMONTON 
(ALBERTA). 

Natural  Detoxification  and  Colonization  of  Oil 
Sands  Tailings  Water  in  Experimental  Pits, 
W89-05455  5B 

SYNTEX  AGRIBUSINESS,  INC., 
SPRINGFIELD,  MO. 

Case  Study:  Remediation  of  Karst  Collapses  in 

Water/Wastewater  Impoundments, 

W89-04605  5G 

SYRACUSE  UNIV.,  NY.  DEPT.  OF  CIVIL 
ENGINEERING. 

Optimization  of  Storm  Water  Storage-Release 

Strategies, 

W89-05053  5G 

Suspended  Solids  Removal  in  Detention  Basins, 
W89-05224  5D 

TAMAMURA  SENIOR  HIGH  SCHOOL, 
GUNMA  (JAPAN). 

Composition  and  Abundance  of  Zoobenthos  in 
the  Profundal  Zone  of  Lake  Oze-numa  in  Cen- 
tral Japan, 
W89-05072  2H 

TAMPERE  WATER  AND  ENVIRONMENTAL 
DISTRICT  (FINLAND). 

Water  Quality  of  Peatlands  and  Man's  Influence 

on  It, 

W89-04742  5B 

TECHNICAL  UNIV.  OF  DENMARK,  LYNGBY. 
INST.  OF  HYDRODYNAMICS  AND 
HYDRAULIC  ENGINEERING. 

Partial  Duration  Series  with  Log-Normal  Dis- 
tributed Peak  Values, 
W89-05649  2E 

TECHNICAL  UNIV.  OF  ISTANBUL 
(TURKEY).  DEPT.  OF  CIVIL  ENGINEERING. 

Type  Curves  for  Two-Regime  Well  Flow, 
W89-05213  2F 

TECHNICAL  UNIV.  OF  NOVA  SCOTIA, 
HALIFAX.  CENTRE  FOR  WATER 
RESOURCES  STUDIES. 

Influence   of  the  Ocean   on   the  Chemistry  of 

Precipitation  in  Nova  Scotia, 

W89-05319  2B 

TECHNION  -  ISRAEL  INST.  OF  TECH., 
HAIFA. 

Heat  and  Mass  Transfer  in  Unsaturated  Porous 

Media    with    Application    to   Thermal    Energy 

Storage, 

W89-05468  2G 

Stationary  Principles  for  Flow  and  Transport  in 

Aquifers, 

W89-05471  2F 

Eulerian-Lagrangian  Method  for  Solving  Trans- 
port in  Aquifers, 
W89-05478  7C 

TECHNION  -  ISRAEL  INST.  OF  TECH., 
HAIFA.  FACULTY  OF  CIVIL  ENGINEERING. 

Modeling    Groundwater    Flow    and    Pollution: 
With  Computer  Programs  for  Sample  Cases, 
W89-05754  2F 

TECHNISCHE  HOCHSCHULE  AACHEN 
(GERMANY,  F.R.).  LEHRSTUHL  FUER 
WASSERBAU  UND  WASSERWIRTSCHAFT 
UND  INST.  FUER  WASSERBAU. 

Modelling  Flow  and  Transport  Through  Porous 
Media  on  Vector  Computers, 

W89-05477  7C 


TECHNISCHE  HOGESCHOOL  TWENTE, 
ENSCHEDE  (NETHERLANDS). 

Effective  Permeability  and  Dispersion  in  Local- 
ly Heterogeneous  Aquifers, 
W89-05061  2F 

TECHNISCHE  UNIV.,  GRAZ  (AUSTRIA). 
INST.  FOR  HYDROMECHANICS, 
HYDRAULICS  AND  HYDROLOGY. 

Bivariate  Flood  Model  and  Its  Application, 
W89-05682  2E 

TECHNISCHE  UNIV.  HAMBURG-HARBURG 
(GERMANY,  F.R.). 

Classification  and  Dewatering  of  Sludges, 
W89-05572  5D 


Stabilization  of  Dredged  Mud, 
W89-05573 


5E 


TECHNISCHE  UNIV.  HAMBURG-HARBURG 
(GERMANY,  F.R.).  ARBEITSBEREICH 
UMWELTSCHUTZTECHNIK. 

Biological  Assessment  of  Environmental  Impact 

of  Dredged  Material, 

W89-05561  5C 

Geochemistry  of  Priority  Pollutants  in  Anoxic 
Sludges:  Cadmium,  Arsenic,  Methyl  Mercury, 
and  Chlorinated  Organics, 
W89-05563  5B 

Assessment  of  Metal  Mobility  in  Dredged  Mate- 
rial and  Mine  Waste  by  Pore  Water  Chemistry 
and  Solid  Speciation, 
W89-05564  5B 

TEL-AVIV  UNIV.  (ISRAEL).  DEPT.  OF  FLUID 
MECHANICS  AND  HEAT  TRANSFER. 

Review  of  Stochastic  Theory  of  Transport  in 

Groundwater  Flow, 

W  89-05466  2F 

TENNESSEE  UNIV.,  KNOXVILLE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Sulfide-Induced  Inhibition  of  Anaerobic  Diges- 
tion, 
W89-05228  5D 

TENNESSEE  VALLEY  AUTHORITY, 
CHATTANOOGA.  OFFICE  OF  NATURAL 
RESOURCES. 

Status   of  Important   Fisheries   in  Guntersville 

Reservoir,  1985, 

W89-04845  2H 

TENNESSEE  VALLEY  AUTHORITY,  MUSCLE 
SHOALS,  AL. 

Chemical  Deposition  of  a  High  Elevation  Red 

Spruce  Forest, 

W89-04999  5B 

TENNESSEE  WILDLIFE  RESOURCES 
AGENCY,  NASHVILLE. 

Reelfoot  Lake.  An  Assessment  for  Water  Level 

Management. 

W89-04662  2H 

TERRA-VAC,  DORADO,  PR. 

Monitoring  of  Groundwater  Resources  or  An 
Ounce  of  Prevention  is  Worth  a  Million  Gallons 
of  Water  Resources, 
W  89-0467  8  5G 

TEXAS  A  AND  M  UNIV.  AT  GALVESTON. 
DEPT.  OF  MARINE  BIOLOGY. 

Evaluation  of  Alternative  Oil  Spill  Cleanup 
Techniques  in  a  Spartina  alterniflora  Salt  Marsh, 
W89-05357  5G 


OR-23 


ORGANIZATIONAL  INDEX 
TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION.  DEPT.  OF  CIVIL  ENGINEERING. 


TEXAS  A  AND  M  UNIV.,  COLLEGE 
STATION.  DEPT.  OF  CIVIL  ENGINEERING. 

Leakage    Rates    through    Flaws    in    Membrane 

Liners, 

W89-05230  5E 

TEXAS  A  AND  M  UNIV.,  COLLEGE 
STATION.  DEPT.  OF  OCEANOGRAPHY. 

Ambient  Concentration  and  Precipitation  Scav- 
enging of  Atmospheric  Organic  Pollutants, 
W89-04983  2B 

TEXAS  UNIV.  AT  AUSTIN.  DEPT.  OF  CIVIL 
ENGINEERING. 

Bioremediation  of  Contaminated  Soils, 
W89-04810  5D 

TEXAS  UNIV.  AT  AUSTIN,  PORT  ARANSAS. 
MARINE  SCIENCE  INST. 

Effects  of  Temperature  on  Microbial  Utilization 
of  Lignocellulosic  Detritus  in  a  Thermally  Im- 
pacted System, 
W89-05081  5C 

THAMES  WATER  AUTHORITY,  LONDON 
(ENGLAND). 

Treatment    of    Water    for    Aquatic    Bacterial 

Growth  Studies, 

W89-05219  5F 

THERMO  JARRELL  ASH  CORP.,  FRANKLIN, 
MA. 

Importance  of  Smith-Hieftje  Background  Cor- 
rection in  GFAAS, 
W89-04783  5A 

THESSALONIKI  UNIV.,  SALONIKA 
(GREECE).  ENVIRONMENTAL  POLLUTION 
CONTROL  LAB. 

Photochemical    Decomposition    of    Carbamate 

Pesticides    in    Natural    Waters    of    Northern 

Greece, 

W89-05014  5B 

THESSALONIKI  UNIV.,  SALONIKA 
(GREECE).  SCHOOL  OF  TECHNOLOGY. 

Hydrodynamic    Dispersion    in    Model    Porous 

Media, 

W89-05479  7C 

TOHOKU  UNIV.,  SENDAI  (JAPAN). 
BIOLOGICAL  INST. 

Effects  of  Harvesting  on  Regeneration  and  Bio- 
logical   Production   of  Phragmites   australis   in 
Wetlands, 
W89-04722  4C 

TOKUSHIMA  UNIV.  (JAPAN).  DEPT.  OF 
CONSTRUCTION  ENGINEERING. 

Stochastic   Formulation  of  Storm   Pattern   and 

Rainfall    Intensity-Duration   Curve   for   Design 

Flood, 

W89-05663  2B 

TORONTO  UNIV.  (ONTARIO).  INST.  FOR 
ENVIRONMENTAL  STUDIES. 

Facts  and  Fallacies  Concerning  Mercury  Uptake 

by  Fish  in  Acid  Stressed  Lakes, 

W89-04982  5C 

Isoetid-Zoobenthos  Associations  in  Acid-Sensi- 
tive Lakes  in  Ontario,  Canada, 
W89-05257  5C 

Review  of  the  Nature  and  Properties  of  Chemi- 
cals Present  in  Pulp  Mill  Effluents, 
W89-O5330  5A 

Chemical  and  Physical  Behaviour  of  Hydrocar- 
bons in  Freshwater, 
W89-05432  5B 

TRENT  UNIV.,  PETERBOROUGH 
(ONTARIO).  ENVIRONMENTAL  AND 
RESOURCE  STUDIES  PROGRAM. 

Genotoxic  and  Carcinogenic  Activity  of  Oil  Re- 
finery Effluents, 
W89  05451  5C 


TRENT  UNIV.,  PETERBOROUGH 
(ONTARIO).  TRENT  AQUATIC  RESEARCH 
CENTRE. 

Chrysophyte  Scales  in  Lake  Sediments  Provide 
Evidence  of  Recent  Acidification  in  two  Quebec 
(Canada)  Lakes, 
W89-04988  5C 

TRENTO  UNIV.  (ITALY).  DEPT.  OF 
ENGINEERING. 

Basin-Scale  Transport  of  Dissolved  Species  in 

Groundwater, 

W89-05469  2F 

TULANE  UNIV.,  NEW  ORLEANS,  LA.  DEPT. 
OF  ENVIRONMENTAL  HEALTH  SCIENCES. 

Emerging  Sludge  Management  Technologies, 
W89-04805  5D 

UKRAINSKII  NAUCHNO- 
ISSLEDOVATEL'SKII  INST. 
GIDROTEKHNIKI  I  MELIORATSII,  KIEV 

(USSR). 

Influence    of   Drainage    and    Development    of 
Overwetted  Lands  on  Quantitative  and  Qualita- 
tive Natural  Water  Indices, 
W89-04730  4C 

UNION  CARBIDE  CORP.,  SOUTH 
CHARLESTON,  WV. 

Contaminant  Quantification  in  Hydrogeological 

Investigations, 

W89-04679  5A 

UNITED  NATIONS  DEVELOPMENT 
PROGRAMME,  WASHINGTON,  DC. 

New  Participatory  Frameworks  for  the  Design 
and  Management  of  Sustainable  Water  Supply 
and  Sanitation  Projects, 
W89-05514  5F 

UNIVERSIDAD  AUSTRAL  DE  CHILE, 
VALDIVIA.  INST.  DE  ZOOLOGIA. 

Limnological  Study  of  Lake  Llanquihue  (Chile) 
Morphometry,    Physics,    Chemistry,    Plankton, 
and  Primary  Productivity, 
W89-05295  2H 

UNIVERSIDAD  NACIONAL  AUTONOMA  DE 
MEXICO,  MEXICO  CITY.  FACULTAD  DE 
INGENIERIA. 

Probabilistic  Model  for  Flooding  Downstream 

of  the  Junction  of  Two  Rivers, 

W89-05684  2E 

UNIVERSIDAD  NACIONAL  AUTONOMA  DE 
MEXICO,  MEXICO  CITY.  INST.  DE 
GEOFISICA. 

New  Method  for  Diffusive  Transport, 
W89-05475  2F 

UNIVERSIDAD  NACIONAL  DE  COLOMBIA, 
BOGOTA. 

Selected    Bivalves    for    Monitoring    of   Heavy 
Metal  Contamination  in  the  Colombian  Caribbe- 


W89-04778 


5A 


UNIVERSIDAD  POLITECNICA  DE 
CATALUNA,  BARCELONA  (SPAIN). 
ESCUELA  TECNICA  SUPERIOR  DE 
INGENIEROS  DE  CAMINOS,  CANALES  Y 
PUERTOS. 

State  of  the  Art  of  the  Inverse  Problem  Applied 
to  the  Flow  and  Solute  Transport  Equations, 
W89-05496  2F 

Present    State    of  Coastal    Aquifer    Modelling: 

Short  Review, 

W89-05505  2F 


UNIVERSIDAD  POLITECNICA  DE  MADRID 
(SPAIN).  ESCUELA  TECNICA  SUPERIOR  DE 
INGENIEROS  DE  CAMINOS. 

Estimation  of  Spatial  Covariance  Structures 
with  Application  to  Hydrological,  Hydrochcmi- 
cal  and  Isotopic  Data  from  Aquifers:  State-of- 
the-Art  and  Adjoint  State  Maximum  Likelihood 
Cross-Validation  Methods, 
W89-05497  2F 

UNIVERSIDAD  POLITECNICA  DE 
VALENCIA  (SPAIN). 

Eigenvalues     Approach     for     Solving     Linear 

Groundwater  Flow  Problems, 

W89-05474  2F 

UNIVERSIDADE  FEDERAL  DO  MARANHAO, 
SAO  LUIS  (BRAZIL).  LAB.  DE 
HIDROBIOLOGIA. 

Preliminary  Survey  of  Heavy  Metal  Concentra- 
tions in  some  Estuarine  Organisms  in  the  Litto- 
ral Zone  of  Sao  Luis  Island,  Maranhao,  Brazil, 
W89-04758  5B 

UNIVERSIDADE  FEDERAL  DO  PARANA, 
CURITIBA  (BRAZIL). 

1983    Iguacu   River   Flood:    Effect   of  a   Rare 

Flood  on  Frequency  Analyses, 

W89-05677  2E 

UNIVERSIDADE  FEDERAL  DO  RIO  DE 
JANEIRO  (BRAZIL).  INST.  DE  BIOFISICA. 

Heavy  Metals  Surveys  in  Brazilian  Coastal  En- 
vironments, 
W89-04756  5A 

Laboratory  Experiments  on  C06O  Bioaccumula- 

tion  by  Tropical  Seaweeds, 

W89-04771  5A 

UNIVERSIDADE  FEDERAL  FLUMINENSE, 
NITEROI  (BRAZIL).  DEPT.  DE 
GEOQUIMICA. 

Atmospheric  Lead   Deposition  into  Guarapina 
Lagoon,  Rio  de  Janeiro  State,  Brazil, 
W89-04763  5A 

Geochemical  Distribution  of  Cd,  Cu,  Cr  and  Pb 
in    Sediments    of   Estuarine    Areas    along    the 
Southeastern  Brazilian  Coast, 
W89-04765  5B 

Behaviour  of  Pollutant  Metals  in  Aquatic  Sedi- 
ments, 
W89-04766  5A 

Mineralogical  Control  of  Heavy  Metal  Behav- 
iour in  Coastal  Environments:  Copper  in  Ribeira 
Bay,  Rio  de  Janeiro,  Brazil, 
W89-04774  5B 

Eichhornia  crassipes  as  a  Biological  Monitor  of 

Heavy  Metals  in  Surface  Waters, 

W89-04779  5A 

UNIVERSITA  DEGLI  STUDI  'LA  SAPIENZA', 
ROME  (ITALY).  DIPT.  DI  BIOLOGIA 
ANIMALE  E  DELL  'UOMO. 

Chironomids  as  Water  Quality  Indicators  in  the 

River  Mignone  (Central  Italy), 

W89-05044  5A 

UNIVERSITA  DI  REGGIO  CALABRIA, 
COSENZA  (ITALY).  DIPT.  DI  DIFESA  DEL 
SUOLO. 

Hierarchical  Approach  for  Regional  Flood  Fre- 
quency Analysis, 
W89-05618  2E 

Two-Component    Extreme    Value    Distribution 
and  Its  Point  and  Regional  Estimators, 
W89-05633  2E 


OR -24 


ORGANIZATIONAL  INDEX 

VIRGINIA  INST.  OF  MARINE  SCIENCE,  GLOUCESTER  POINT. 


VERSITAET  FUER  BODENKULTUR, 
NNA  (AUSTRIA).  INST.  FUER 
SSERWIRTCHAFT. 

rainage  Problems  in  Mountainous  Areas, 
'89-05123  4B 

VERSITAT  DE  LES  ILLES  BALEARS, 
JV1A  DE  MALLORCA  (SPAIN).  DEPT.  DE 
LOGIA  Y  CIENCIAS  DE  SALUD. 

ew   Naphthalene-Degrading    Marine    Pseudo- 

onas  Strains, 

'89-05303  5B 

VERSITY  COLL.,  CARDIFF  (WALES). 
T.  OF  APPLIED  BIOLOGY. 

gg  Mass  and  Shell  Thickness  in  Dippers  Cin- 
us  cinclus  in  Relation  to  Stream  Acidity  in 
'ales  and  Scotland, 
'89-05352  5C 

VERSITY  COLL.,  GALWAY  (IRELAND). 
T.  OF  ENGINEERING  HYDROLOGY. 

2view  of  Statistical  Models  for  Flood  Frequen- 

r  Estimation, 

89-05646  2E 

ssessment  of  Use  of  At-Site  and  Regional 
ood  Data  for  Flood  Frequency  Estimation, 
'89-05673  7C 

VERSITY  OF  CENTRAL  FLORIDA, 
.ANDO. 

se  of  Ground  Penetrating  Radar  Techniques  to 
id  in  the  Design  of  On-Site  Disposal  Systems, 
89-04613  7B 

VERSITY  OF  EAST  ANGLIA,  NORWICH 
GLAND).  SCHOOL  OF  BIOLOGICAL 

ENCES. 

>atial  Distribution  of  Zooplankton  in  a  Shallow 

atrophic  Lake,  With  a  Discussion  of  its  Rela- 

)n  to  Fish  Predation, 

89-05298  2H 

VERSITY  OF  EAST  ANGLIA,  NORWICH 
GLAND).  SCHOOL  OF 
TRONMENTAL  SCIENCES. 

race   Element   Studies  in  a   Remote   Scottish 
pland  Catchment:  I.  Chemical  Composition  of 
iow  and  Meltwaters, 
'89-04971  5B 

ir  Form  Resistance  in  Gravel-Bed  Rivers, 
'89-05215  8B 

anagement  and  Valuation  of  an  Environmen- 
lly  Sensitive  Area:  Norfolk  Broadland,  Eng- 
nd,  Case  Study, 
'89-05339  7A 

VERSITY  OF  SOUTHERN  MISSISSIPPI, 
lTIESBURG.  DEPT.  OF  BIOLOGICAL 

ENCES. 

Dpulation  Structure  of  Stream-dwelling  Dart- 
s:  Correspondence  with  Habitat  Structure, 
'89-05261  2H 

VERSITY  OF  SOUTHERN  MISSISSIPPI, 
[TIESBURG.  DEPT.  OF  ECONOMICS. 

atistical  Models  for  Flood  Frequency  Estima- 
sn  of  the  Mississippi  and  Yazoo  Rivers, 
'89-05648  2E 

[VERSITY  OF  SOUTHERN  MISSISSIPPI, 
MG  BEACH. 

omparison  of  Three  Methods  of  Estimating 
ainfall  Frequency  Parameters  According  to  the 
uration  of  Accumulation, 
'89-05661  2 A 

[VERSITY  OF  STRATHCLYDE,  GLASGOW 
OTLAND).  DEPT.  OF  CIVIL 
3INEERING. 

ole  of  Air  Bubbles  in  the  Desorption  of  Am- 
onia  from  Landfill  Leachates  in  High  pH  Aer- 
ed  Lagoon, 
/89-04998  5D 


UNIVERSITY  OF  THE  WEST  INDIES, 
KINGSTON  (JAMAICA).  DEPT.  OF 
CHEMISTRY. 

Metal    Ion    Concentration    in    Sediments    from 
Hellshire,  a  Jamaican  Coastal  Environment, 
W89-04764  5B 

UNIVERSITY  OF  WESTERN  ONTARIO, 
LONDON.  DEPT.  OF  GEOGRAPHY. 

Taming  B.C.  Hydro:  Site  C  and  the  Implementa- 
tion of  the  B.C.  Utilities  Commission  Act, 
W89-05342  6E 

UNIVERSITY  OF  WESTERN  ONTARIO, 
LONDON.  DEPT.  OF  GEOLOGY. 

Mineralogical   and   Oxygen-Isotope   Studies   of 
Clastic  Diagenesis:  Implications  for  Fluid  Flow 
in  Sedimentary  Basins, 
W89-04581  2F 

UNIVERSITY  OF  WYOMING  RESEARCH 
CORP.,  LARAMIE.  WESTERN  RESEARCH 
INST. 

Physical,  Chemical,  and  Toxicological  Charac- 
terization of  Untreated  and  Treated  Tar  Sand 
Wastewaters, 
W89-04844  5D 

Geochemical  Modeling  Research  Related  to  the 

Surface  Disposal  of  Processed  Oil  Shale  Solid 

Waste, 

W89-05768  5E 

UPPSALA  UNIV.  (SWEDEN).  DEPT.  OF 
HYDROLOGY. 

Metal  Monitoring  in  Coastal  Environments, 
W89-04776  5A 

UPPSALA  UNIV.  (SWEDEN).  DEPT.  OF 
ZOOLOGY. 

Calcium  Effects  on  Cadmium  Uptake,  Redistri- 
bution, and  Elimination  in  Minnows,  Phoxinus 
Phoxinus,    Acclimated    to    Different    Calcium 
Concentrations, 
W89-05313  5B 

UPSTATE  FRESHWATER  INST.,  INC., 
SYRACUSE,  NY. 

Secchi  Disc  Transparency  and  Turbidity, 
W89-05232  7B 

UTAH  STATE  UNIV.,  LOGAN.  DEPT.  OF 
CIVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Interaction  of  Mass  Transfer  and  Inhibition  in 

Biofilms, 

W89-05226  5D 

UTAH  STATE  UNIV.,  LOGAN.  DEPT.  OF 
FISHERIES  AND  WILDLIFE. 

Effects  of  Watershed  Vegetation  and  Disturb- 
ance on  Invertebrate  Community  Structure  in 
Western    Cascade    Streams:     Implications    for 
Stream  Ecosystem  Theory, 
W89-05204  2H 

UTAH  UNIV.,  SALT  LAKE  CITY.  DEPT.  OF 
CIVIL  ENGINEERING. 

Estimation  of  a  Prior  Distribution  for  the  Baye- 
sian  Estimation  of  Pearson  III  Skews, 
W89-05650  2E 

UTAH  UNIV.,  SALT  LAKE  CITY.  DEPT.  OF 
GEOLOGY  AND  GEOPHYSICS. 

Use  of  Thermal  Data  to  Resolve  and  Delineate 
Hydrologic  Flow  Systems  in  Sedimentary 
Basins:  An  Example  from  the  Uinta  Basin,  Utah, 
W89-04578  2F 

UTAH  WATER  RESEARCH  LAB.,  LOGAN. 

Compositional  Changes  of  Two  Crude  Oils  Ex- 
posed to  Weathering  Processes  in  Freshwater 
Lakes  and  in  Laboratory  Aquatic  Microcosms, 
W89-05434  5B 


UTRECHT  RIJKSUNIVERSITEIT 
(NETHERLANDS).  DEPT.  OF 
ENVIRONMENTAL  STUDIES. 

Hydrology  of  the  Wetland  Naardermeer:  Influ- 
ence of  the  Surrounding  Area  and  Impact  on 
Vegetation, 
W89-05150  2H 

UTRECHT  RIJKSUNIVERSITEIT 
(NETHERLANDS).  DEPT.  OF  PLANT 
ECOLOGY. 

Effects  of  Weed  Control  on  Species  Composi- 
tion of  Aquatic   Plants   and   Bank   Plants   and 
Macrofauna  in  Ditches, 
W89-05041  4  A 

Mineralization   of  N  and   P  Along  a  Trophic 

Gradient  in  a  Freshwater  Mire, 

W89-05325  2H 

Vegetation  of  Fens  in  Relation  to  their  Hydrolo- 
gy and  Nutrient  Dynamics:  A  Case  Study, 
W89-05551  5C 

VALTION  TEKNILLINEN 
TUTKIMUSKESKUS,  ESPOO  (FINLAND). 

Application  of  Geophysical  Methods  in  Envi- 
ronmental and  Municipal  Engineering:  Theoreti- 
cal Study, 
W89-04842  7B 

VALTION  TEKNILLINEN 
TUTKIMUSKESKUS,  ESPOO  (FINLAND). 
POLTTO-  JA  VOITELUAINELABORATORIO. 

Basis  of  the  Hydrological  Balance  and  Drainage 
Technique  of  Bogs  for  Peat  Production, 
W89-04710  2H 

VAPO  OY,  JYVASKYLA  (FINLAND). 

Preliminary  Results  of  a  Mole  Drainage  Experi- 
ment in  Piipsanneva  Peat  Harvesting  Site, 
W89-04725  4A 

VERSAR,  INC.,  COLUMBIA,  MD. 

Spatial  and  Temporal  Distribution  of  Precipita- 
tion   Chemistry    Across    Maryland    in     1984. 
Volume  1, 
W89-04889  5B 

Spatial  and  Temporal  Distribution  of  Precipita- 
tion   Chemistry    Across    Maryland     in     1984. 
Volume  2, 
W89-04890  5B 

VICTORIA  DEPT.  OF  AGRICULTURE  AND 
RURAL  AFFAIRS,  TATURA  (AUSTRALIA). 
INST.  FOR  IRRIGATION  AND  SALINTY. 

Tongala  Groundwater  Pumping/Re-use  Project: 
A  Pilot  Study  for  Groundwater  Table  Control 
in  the  Shepparton  Region  in  Northern  Victoria, 
W89-05153  4B 

VICTORIA  UNIV.  (BRITISH  COLUMBIA). 
DEPT.  OF  BIOLOGY. 

Case  Histories  of  Coastal  and  Marine  Mines, 
W89-05559  5C 

Biological  Engineering  of  Marine  Tailings  Beds, 
W89-05579  5G 

VIRGINIA  HIGHWAY  AND 
TRANSPORTATION  RESEARCH  COUNCIL, 
CHARLOTTESVILLE. 

Microcomputer  Software  for  Storm  Drain  Hy- 
draulic Gradeline  Computation, 
W89-04894  8B 

VIRGINIA  INST.  OF  MARINE  SCIENCE, 
GLOUCESTER  POINT. 

Water  Solubility  Behavior  of  Hydrocarbon  Mix- 
tures -  Implications  for  Petroleum  Dissolution, 
W89-05438  5B 


OR-25 


ORGANIZATIONAL  INDEX 
VIRGINIA  MILITARY  INST.,  LEXINGTON.  DEPT.  OF  CIVIL  ENGINEERING. 


VIRGINIA  MILITARY  INST.,  LEXINGTON. 
DEPT.  OF  CIVIL  ENGINEERING. 

Use  of  Spontaneous  Potential  in  the  Detection  of 

Subterraneous   Flow    Patterns   in   and    Around 

Sinkholes, 

W89-04611  2F 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Phosphorus  Losses  from  Cropland  As  Affected 

by   Tillage   System   and   Fertilizer   Application 

Method, 

W89-05263  5G 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  DEPT.  OF  BIOLOGY. 

Evaluating  Soluble  Toxicants  in  Contaminated 

Soils, 

W89-04973  5A 

Bacterial  Densities  in  Selected  Seston  Fractions 

in  a  Large  River  Ecosystem, 

W89-05187  2H 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  DEPT.  OF  CIVIL 
ENGINEERING. 

Effectiveness  of  BMPs  for  Stormwater  Manage- 
ment in  Urbanized  Watersheds, 
W89-04873  5G 

VIZGAZDALKODASI  TUDOMANYOS 
KUTATO  INTEZET,  BUDAPEST  (HUNGARY). 

Methods  to  Determine  the  Need  for  Drainage  in 

Flat  Areas, 

W89-05117  4A 

VRIJE  UNIV.,  AMSTERDAM 
(NETHERLANDS).  DEPT.  OF  ECOLOGY  AND 
ECOTOXICOLOGY. 

Response  of  Plants  and  Vegetation  to  Mine  Tail- 
ings and  Dredged  Materials, 
W89-05558  5C 

VRIJE  UNIV.,  BRUSSELS  (BELGIUM).  LAB. 
VOOR  ALGEMENE  PLANTKUNDE  EN 
NATUURBEHEER. 

Lake  of  Virelles  (Prov.  Hainaut,  Belgium):  Man- 
agement of  a  Lake  for  Nature  Conservation  and 
Recreation, 
W89-05194  6G 


Algal  Communities  of  Continental  Waters, 
W89-05549 


2H 


VSESOYUZNYI  NAUCHNO- 
ISSLEDOVATEL'SKII  INST. 
GIDROTEKHNIKI  I  MELIORATSII, 
KHARKOV  (USSR). 

Ecological   Features  of  an  Artificial   Wetlands 

Area, 

W89-04701  5G 

VYSKUMNY  USTAV  VODOHOSPODARSKY, 
BRATISLAVA  (CZECHOSLOVAKIA). 

Soil  Moisture  -  Groundwater   Relation   in  the 
Floodplain  Area  of  the  Danube  River, 
W89-04737  2G 

WASHINGTON  STATE  UNIV.,  PULLMAN. 
CENTER  FOR  NORTHWEST 
ANTHROPOLOGY. 

Archaeological  Investigations  at  the  Bonaparte 
Pumping    Station     near    Tonasket,     Okanogan 
County,  Washington, 
W89-05422  6G 

WASHINGTON  STATE  UNIV.,  PULLMAN. 
DEPT.  OF  AGRICULTURAL  ECONOMICS. 

Economic   Study   for  the   Potential   for   Water 

Markets  in  Idaho, 

W89-05777  6B 

WASHINGTON  STATE  UNIV.,  PULLMAN. 
DKPI .  OF  CIVIL  ENGINEERING. 

Deposition  of  Solids  in  Drilling  Fluids  on  Bore- 
hole Walls, 
W89-0505X  711 


WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Field  Application  of  Parameter  Identification  in 
Groundwater  Contaminant  Transport  Modeling: 
A  Case  Study, 
W89-05781  5B 

Management  Significance  of  Bioavailable  Phos- 
phorus in  Urban  Runoff, 
W89-05782  5C 

WATER  AUTHORITY,  GEORGE  TOWN 
(CAYMAN  ISLANDS). 

Interpretation     of    Hydrochemical     Facies     of 

Ground  Water  in  Grand  Cayman, 

W89-04673  2K 

WATERLOO  UNIV.  (ONTARIO).  DEPT.  OF 
BIOLOGY. 

Benthic  Fauna  of  Ethiopian  Mountain  Streams 

and  Rivers, 

W89-05294  2H 

WATERLOO  UNIV.  (ONTARIO).  INST.  FOR 
GROUND  WATER  RESEARCH. 

Mobility  of  Dissolved  Petroleum-Derived  Hy- 
drocarbon in  Sand  Aquifers, 
W89-05445  5B 

Micro-Scale  Modelling  in  the  Study  of  Plume 
Evolution  in  Heterogeneous  Media, 
W89-05490  5B 

WATERLOOPKUNDIG  LAB.  TE  DELFT 
(NETHERLANDS). 

Phytoplankton  Modelling  by  Means  of  Optimi- 
zation: A  10-year  Experience  with  BLOOM  II, 
W89-05173     '  5G 

Laboratory  Experiments  on  Oil  Spill  Protection 

of  a  Water  Intake, 

W89-05461  5F 

WATERWAYS  EXPERIMENT  STATION, 
VICKSBURG,  MS. 

Test  for  Dredged  Material  Effluent  Quality, 
W89-05222  5A 

Verification  of  Predictions  of  Dredged  Material 
Effluent  Quality, 

W89-05223  5A 

Predicting  Internal  Roughness  in  Water  Mains, 
W89-05245  8G 

Dredged  Material  Disposal  Modeling  in  Puget 
Sound, 

W89-05345  5E 

WEST  VIRGINIA  UNIV.  MEDICAL  CENTER, 
MORGANTOWN.  DEPT.  OF 
PHARMACOLOGY. 

Immunohistochemical  Detection  of  CC14-In- 
duced  Mitosis-Related  DNA  Synthesis  in  Livers 
of  Trout  and  Rat, 

W89-05316  5A 

WESTERN  AUSTRALIA  UNIV.,  NEDLANDS. 
CENTRE  FOR  WATER  RESEARCH. 

New   Method  of  Describing  Bottom   Stress  in 

Two-Dimensional    Hydrodynamical   Models  of 

Shallow    Homogeneous    Seas,    Estuaries,    and 

Lakes, 

W89-05347  2H 

WINNIPEG  UNIV.  (MANITOBA).  DEPT.  OF 
BIOLOGY. 

Species  Richness  of  Aquatic  Macrophyte  Com- 
munities in  Central  Canada, 
W89-05039  2H 

WISCONSIN  UNIV.-MADISON.  CENTER  FOR 
LIMNOLOGY. 

Blood  Oxygen  Capacity  Differences  in  Yellow 
Perch  (Perca  flavescens)  from  Northern  Wiscon- 
sin Lakes  Differing  in  pH, 
W89-05I02  5C 


Spectral  Distribution  of  Downwelling  Light  in 

Northern  Wisconsin  Lakes, 

W89-05289  2H 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
CIVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Improving   Flood  Quantile  Estimation  on   Un- 

gaged  Watersheds, 

W89-05620  2E 


Mixed  Flood  Distributions  in  Wisconsin, 
W89-05656 


2E 


WISCONSIN  UNIV.-MADISON.  DEPT.  OF 
GEOLOGY  AND  GEOPHYSICS. 

Hydrogeologic    Framework    for    Groundwater 

Protection, 

W89-05601  5B 

WISCONSIN  UNIV.-MILWAUKEE.  CENTER 
FOR  GREAT  LAKES  STUDIES. 

Municipal  Responses  to  Volatile  Organic  Com- 
pounds in  Wisconsin  Ground  Water, 
W89-05275  2F 

WISCONSIN  UNIV.-MILWAUKEE.  DEPT.  OF 
URBAN  PLANNING. 

Drinking  Water  and  Health, 
W89-05603 


Wausau,  Wisconsin,  Case  Study, 
W89-05608 

Perth  Amboy,  New  Jersey,  Case  Studies, 
W89-05610 

South  Brunswick,  New  Jersey,  Case  Study, 
W89-05612 


5C 


5G 


5G 


5G 


WITTEVEEN  AND  BOS,  DEVENTER 
(NETHERLANDS). 

Restoration  of  the  Vecht  Lakes  Ecosystems  Sur- 
rounding the  Horstermeer  Polder:  A  Feasibility 
Study, 
W89-05151  4A 

WOODWARD-CLYDE  CONSULTANTS, 
OAKLAND,  CA. 

Earthquake  Response  Analysis  of  Embankment 
Dams, 

W89-05708  8E 

WRIGHT  STATE  UNIV.,  DAYTON,  OH. 
DEPT.  OF  GEOLOGY. 

Inorganic  Hydrogeochemistry  of  the  Dixie  Bend 
Landfill  in  Pulaski  County,  Kentucky, 
W89-04600  5B 

Use  of  Change  Constraints  in  Reservoir  Design 

and  Operation  Modeling, 

W  89-05067  4A 

WRIGHT  WATER  ENGINEERS,  INC., 
DENVER,  CO. 

Est'  nated  Consumptive  Loss  from  Man-Made 

Snow, 

W89-05271  6D 

WUHAN  INST.  OF  HYDRAULIC  AND 
ELECTRIC  POWER  ENGINEERING  (CHINA). 

Improvement  of  Runoff  Producing  Model  for  U. 

S.  'SCS'  Method, 

W  89-04709  2E 

WYOMING  UNIV.,  LARAMIE.  WATER 
RESOURCES  RESEARCH  INST. 

Assessment  of  Probability  Distribution  of  Dis- 
solved Oxygen  Deficit, 
W89-05231  5B 


OR-26 


ORGANIZATIONAL  INDEX 
ZURICH  UNIV.,  KILCHBERG  (SWIZERLAND).  HYDROBIOLOGICAL-LIMNOLOGICAL 


iLE  UNIV.,  NEW  HAVEN,  CT.  DEPT.  OF 
OLOGY. 

Effect    of    Deforestation    on    Organic    Debris 

Dams. 

W89-O520O  4C 

lLE  UNIV.,  NEW  HAVEN,  CT.  SCHOOL  OF 
EDICINE. 

Defined  Substrate  Technology  for  the  Enumera- 

ion  of  Microbial  Indicators  of  Environmental 

Pollution, 

W89-05051  5  A 


YANBIAN  WATER  CONSERVANCY  AND 
WATER  ELECTRICITY  SURVEY  DESIGNING 
INST.  (CHINA). 

Sampling  Theory  of  the  Binary  Random  Field 
Decides  the  Relation  about  Point  and  Plane  of 
the  Extra  Rainstorms, 

W89-05666  2B 

YUGOSLAV  ACADEMY  OF  SCIENCES  AND 
ARTS,  ZAGREB.  INST.  FOR  MEDICAL 
RESEARCH  AND  OCCUPATIONAL  HEALTH. 

Chlorophenols  in  the  Sava  River  Before,  In  and 
After  the  Zagreb  City  Area:  Impact  on  the 
Purity  of  the  City  Ground  and  Drinking  Waters, 

W89-05049  5B 


ZIMBABWE  UNIV.,  HARARE.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Seasonal  and  Annual  Variations  in  the  Abun- 
dance of  Pelagic  Sardines  in  Lake  Kariba,  with 
Special  Reference  to  the  Effects  of  Drought, 
W89-05285  2H 

ZURICH  UNIV.,  KILCHBERG 
(SWIZERLAND).  HYDROBIOLOGICAL- 
LIMNOLOGICAL  STATION. 

Extract  Preparation  and  Comparison  of  Fluoro- 
metric,  Chromatographic  (HPLC)  and  Spectro- 
photometric  Determinations  of  Chlorophyll-a, 
W89-05292  7B 

Afternoon  Depression  in  Primary  Productivity 
in  a  High  Rate  Oxidation  Pond  (HROP), 
W89-05297  5D 


OR-27 


ACCESSION  NUMBER  INDEX 


W89-04565  2F 

W89-04566  2F 

W89-04567  2F 

W89-04568  2F 

W89-04569  2F 

W89-04570  2F 

W89-04571  2F 

W89-04572  2F 

W89-04573  2F 

W89-04574  2F 

W89-04575  2F 

W89-04576  2F 

W89-04577  2F 

W89-04578  2F 

W89-04579  2F 

W89-04580  2F 

W89-04581  2F 

W89-04582  2F 

W89-04583  5E 

W89-04584  5E 

W89-04585  7A 

W89-04586  5C 

W89-04587  2F 

W89-04588  5B 

W89-04589  5B 

W89-04590  2F 

W89-04591  5B 

W89-04592  2F 

W89-04593  6E 

W89-04594  4B 

W89-04595  5G 

W89-04596  5B 

W89-04597  5B 

W89-04598  5E 

W89-04599  5B 

W89-04600  5B 

W89-04601  5B 

W89-04602  2F 

W89-04603  7B 

W89-04604  4B 

W89-04605  5G 

W89-04606  7B 

W89-04607  5B 

W89-04608  5G 

W89-04609  4C 

W89-04610  2F 

W89-04611  2F 

W89-04612  8E 

W89-04613  7B 

W89-04614  5B 

W89-04615  2F 

W89-04616  2F 

W89-04617  2F 

W89-04618  2F 

W89-04619  2F 

W89-04620  2F 

W89-04621  2F 

W89-04622  2F 

W89-04623  2F 

W89-04624  2F 

W89-04625  5B 

W89-04626  2F 

W89-04627  2F 

W89-04628  2F 

W89-04629  4B 

W89-04630  5B 

W89-04631  6D 

W89-04632  7C 

W89-04633  7C 

W89-04634  7C 

W89-04635  2F 

W89-04636  2F 

W89-04637  2H 

W89-04638  2F 

W89-04639  2H 

W89-04640  7C 

W89-04641  8E 

W89-04642  2F 

W89-04643  2E 

W89-04644  2F 

W89-04645  2E 

W89-04646  2E 

W89-04647  5A 

W89-04648  4C 


W89-04649 

2F 

W89-04650 

2F 

W89-04651 

2F 

W89-04652 

2F 

W89-04653 

2F 

W89-04654 

2E 

W89-04655 

2F 

W89-04656 

2F 

W89-04657 

5F 

W89-04658 

7B 

W89-04659 

2F 

W89-04660 

2H 

W89-04661 

4B 

W89-04662 

2H 

W89-04663 

2F 

W89-04664 

2E 

W89-04665 

6A 

W89-04666 

5C 

W89-04667 

6D 

W89-04668 

3B 

W89-04669 

3B 

W89-04670 

2K 

W89-04671 

2K 

W89-04672 

4C 

W89-04673 

2K 

W89-04674 

7B 

W89-04675 

2B 

W89-04676 

7B 

W89-04677 

5E 

W89-04678 

5G 

W89-04679 

5A 

W89-04680 

2F 

W89-04681 

5B 

W89-04682 

5E 

W89-04683 

2F 

W89-04684 

2F 

W89-04685 

2F 

W89-04686 

2F 

W89-04687 

2F 

W89-04688 

2E 

W89-04689 

2H 

W89-04690 

2H 

W89-04691 

2H 

W89-04692 

2H 

W89-04693 

2H 

W89-04694 

2H 

W89-04695 

2H 

W89-04696 

2H 

W89-04697 

2H 

W89-04698 

2E 

W89-04699 

2H 

W89-04700 

2H 

W89-04701 

5G 

W89-04702 

2H 

W89-04703 

2H 

W89-04704 

2E 

W89-04705 

4C 

W89-04706 

4C 

W89-04707 

4C 

W89-04708 

2E 

W89-04709 

2E 

W89-04710 

2H 

W89-04711 

2E 

W89-04712 

2F 

W89-04713 

2H 

W89-04714 

2G 

W89-04715 

4A 

W89-04716 

4C 

W89-04717 

4C 

W89-04718 

4C 

W89-04719 

4C 

W89-04720 

5D 

W89-04721 

4C 

W89-04722 

4C 

W89-04723 

4C 

W89-04724 

4C 

W 89-0472 5 

4A 

W89-04726 

4C 

W89-04727 

4C 

W89-04728 

2H 

W89-04729 

2H 

W89-04730 

4C 

W89-04731 

2H 

W89-04732 

2H 

W89-04733 

2H 

W89-04734 

2H 

W89-04735 

2H 

W89-04736 

2H 

W89-04737 

2G 

W89-04738 

2H 

W89-04739 

2H 

W89-04740 

2H 

W89-04741 

2H 

W 89-04742 

5B 

W 89-04743 

2H 

W89-04744 

5A 

W89-04745 

5B 

W89-04746 

5B 

W89-04747 

5A 

W89-04748 

5A 

W89-04749 

5E 

W89-04750 

5G 

W89-04751 

5F 

W89-04752 

7B 

W89-04753 

5G 

W89-04754 

5A 

W89-04755 

5A 

W89-04756 

5A 

W89-04757 

5B 

W89-04758 

5B 

W89-04759 

5A 

W89-04760 

5A 

W89-04761 

5A 

W89-04762 

5A 

W89-04763 

5A 

W89-04764 

5B 

W89-04765 

5B 

W  89-04766 

5A 

W89-04767 

5B 

W89-04768 

5A 

W89-04769 

5B 

W89-04770 

5A 

W89-04771 

5A 

W89-04772 

5B 

W89-04773 

5B 

W89-04774 

5B 

W 89-0477 5 

5B 

W89-04776 

5A 

W89-04777 

5A 

W89-04778 

5A 

W89-04779 

5A 

W89-04780 

5A 

W89-04781 

5A 

W89-04782 

5G 

W89-04783 

5A 

W89-04784 

5A 

W89-04785 

5A 

W89-04786 

5A 

W89-04787 

5A 

W89-04788 

5D 

W89-04789 

7B 

W89-04790 

7A 

W89-04791 

5D 

W89-04792 

5A 

W89-04793 

5A 

W89-04794 

7B 

W89-04795 

5D 

W89-04796 

5E 

W89-04797 

5D 

W89-04798 

5D 

W 89-04799 

5E 

W 89-04800 

5D 

W89-04801 

5E 

W89-04802 

5E 

W89-04803 

5E 

W89-048O4 

5D 

W89-04805 

5D 

W89-04806 

5D 

W89-04807 

5D 

W89-04808 

5D 

W89-04809 

5E 

W89-04810 

5D 

W89-04811 

5E 

W 89-048 12 

5E 

W89-04813 

5E 

W  89-048 14 

5E 

W89-04815 

5E 

W89-04816 

5A 

W89-04817  5  A 

W89-04818  5A 

W89-04819  5A 

W89-04820  5A 

W89-04821  5  A 

W89-04822  6B 

W89-04823  5A 

W89-04824  5A 

W89-04825  5A 

W89-04826  5A 

W89-04827  6E 

W89-04828  5A 

W89-04829  2F 

W89-04830  4B 

W89-04831  2F 

W89-04832  7C 

W89-04833  5B 

W89-04834  5B 

W89-04835  2F 

W89-04836  2F 

W89-04837  2F 

W89-04838  5B 

W89-04839  5D 

W  89-04840  6  A 

W89-04841  5F 

W89-04842  7B 

W89-04843  5D 

W89-04844  5D 

W89-04845  2H 

W89-04846  5A 

W89-04847  5F 

W89-04848  7C 

W89-04849  4D 

W89-04850  8G 

W89-04851  2F 

W89-04852  5G 

W89-04853  5B 

W89-04854  5E 

W89-04855  5E 

W89-04856  7B 

W89-04857  8G 

W89-04858  5F 

W89-04859  5F 

W89-04860  5F 

W89-04861  5C 

W89-04862  5A 

W89-04863  5B 

W89-04864  5B 

W89-04865  5C 

W89-04866  5C 

W89-04867  5C 

W89-04868  5B 

W89-04869  5G 

W  89-04870  5G 

W89-04871  5G 

W89-04872  2E 

W89-04873  5G 

W89-04874  5B 

W89-04875  5B 

W89-04876  7B 

W89-04877  5A 

W89-04878  6G 

W89-04879  5A 

W89-04880  5E 

W89-04881  7  A 

W89-04882  7B 

W89-04883  5D 

W89-04884  5C 

W89-04885  2H 

W89-04886  5A 

W89-04887  5A 

W89-04888  5A 

W89-04889  5B 

W89-04890  5B 

W89-04891  7B 

W89-04892  8G 

W89-04893  5B 

W89-04894  8B 

W89-04895  5B 

W89-04896  5C 

W89-04897  5B 

W89-04898  7B 

W89-04899  5C 
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W89-04900 


ACCESSION  NUMBER  INDEX 


W89-04900     2J 
W89-04901      5B 
W89-04902     2E 
W89-04903     2F 
W89-04904     2F 
W89-04905     2E 
W89-04906     2F 
W89-04907     7C 
W89-04908     2F 
W89-04909     2E 
W89-04910     8  A 
W89-04911      8  A 
W89-04912     4C 
W89-04913     2F 
W  89-049 14     2F 
W89-04915     2F 
W89-04916     8B 
W89-04917     8  A 
W89-04918     8A 
W89-04919     8A 
W89-04920     5A 
W89-04921     7C 
W89-04922     7C 
W89-04923     7C 
W89-04924     7C 
W89-04925     2F 
W89-04926     2F 
W89-04927     7C 
W89-04928     7C 
W89-04929     5G 
W89-04930     5B 
W89-04931     7B 
W89-04932     2F 
W89-04933     2F 
W89-04934     5B 
W89-04935     2F 
W89-04936     5B 
W89-04937     8E 
W89-04938     2F 
W89-04939     4B 
W89-04940     2F 
W89-04941      5F 
W89-04942     4C 
W89-04943     5B 
W89-04944     5B 
W89-04945     2F 
W89-04946     2E 
W89-04947     2F 
W89-04948     2F 
W89-04949     2E 
W89-04950     5B 
W89-04951     2F 
W89-04952     4B 
W89-04953     5B 
W89-04954     2E 
W89-04955     2E 
W89-04956     7B 
W89-04957     2F 
W89-04958     2F 
W89-04959     2E 
W89-04960     2E 
W89-04961     2F 
W89-04962     5B 
W89-04963     5B 
W89-04964     2F 
W89-04965     5B 
W89-04966     2F 
W89-04967     6D 
W89-04968     8B 
W89-04969     7C 
W89-04970     7C 
W89-04971      5B 
W89-04972     5A 
W89-04973     5A 
WX9-04974     5C 
W  89-0497  5     5G 
W89-04976     6G 
W89-04977     5C 
WX9-04978     5B 
W89-04979     5U 
WX9-04980     51* 
WK9-0498I      5B 
W89-04982     5C 
WX,'U)49X1      2H 


W89-04984 

5B 

W89-04985 

2G 

W89-04986 

2G 

W89-04987 

5B 

W89-04988 

5C 

W89-04989 

5B 

W89-04990 

5B 

W89-04991 

5B 

W89-04992 

5D 

W89-04993 

5C 

W89-04994 

5A 

W89-04995 

2H 

W 89-04996 

5B 

W89-04997 

5C 

W89-04998 

5D 

W89-04999 

5B 

W89-05000 

6B 

W89-05001 

5B 

W89-05002 

5B 

W89-05003 

5A 

W89-05004 

2J 

W89-05005 

5A 

W89-05006 

5A 

W89-05007 

3F 

W89-05008 

5F 

W89-05009 

5B 

W89-05010 

5B 

W89-05011 

5C 

W89-05012 

2L 

W89-05013 

5C 

W89-05014 

5B 

W89-05015 

5B 

W89-05016 

5C 

W89-05017 

5A 

W89-05018 

5B 

W89-O5019 

5B 

W89-05020 

5B 

W89-05021 

5B 

W89-05022 

5B 

W89-05023 

2H 

W89-05024 

7B 

W89-05025 

3F 

W89-05026 

2H 

W89-05027 

2H 

W89-05028 

5A 

W 89-05029 

2H 

W89-05030 

2H 

W89-05031 

5C 

W89-05032 

2H 

W89-05033 

2L 

W89-05034 

5C 

W89-05035 

5C 

W89-05036 

5C 

W89-05037 

2L 

W89-05038 

2H 

W89-05039 

2H 

W89-05040 

5D 

W89-05041 

4A 

W89-05042 

5C 

W89-05043 

5C 

W89-05044 

5A 

W89-05045 

6G 

W89-05046 

2L 

W89-05047 

5B 

W89-05048 

10D 

W89-05049 

5B 

W89-05050 

5B 

W89-05051 

5A 

W89-05052 

5F 

W89-05053 

5G 

W89-05054 

6D 

W89-05055 

6D 

W89-05056 

5B 

W89-05057 

2G 

W89-05058 

7B 

W89-05059 

2F 

W89-0506C 

2G 

W89-05061 

2F 

W89-05062 

2F 

W89-05063 

2F 

W89-05064 

2F 

W89-0506! 

2A 

W89-05066     2C 

W89-0506' 

4A 

W89-05068 

2H 

W89-05069 

2H 

W89-05070 

2H 

W89-05071 

5A 

W89-05O72 

2H 

W89-05073 

2J 

W89-05074 

2H 

W89-05075 

2H 

W89-05076 

2H 

W89-05077 

2H 

W89-05078 

2H 

W89-05079 

2E 

W89-05080 

2H 

W89-05081 

5C 

W89-05082 

5B 

W89-05083 

5B 

W89-05084 

5B 

W89-05085 

5B 

W89-05086 

5B 

W89-05087 

5B 

W89-05088 

5B 

W89-05089 

5B 

W89-05090 

5B 

W 89-05091 

2A 

W89-05092 

5B 

W89-05093 

2H 

W89-05094 

5C 

W89-05095 

5C 

W89-05096 

5C 

W89-05097 

5C 

W89-05098 

5B 

W89-05099 

5B 

W89-05100 

5C 

W89-05101 

5B 

W89-05102 

5C 

W89-05103 

5B 

W89-05104 

5B 

W89-05105 

5A 

W89-05106 

5A 

W89-05107 

4C 

W89-05108 

4C 

W89-05109 

3F 

W89-05110 

3F 

W89-051U 

4A 

W89-05112 

4A 

W89-05113 

4A 

W89-05114 

4A 

W89-05115 

4A 

W89-05116 

4A 

W89-05117 

4A 

W89-05118 

4A 

W89-05119 

4A 

W89-05120 

4A 

W89-05121 

2G 

W89-05122 

2E 

W89-05123 

4B 

W89-05124 

4B 

W89-05125 

2G 

W89-05126 

2G 

W 89-05 127 

2F 

W89-05128 

6B 

W89-05129 

3F 

W89-05130 

2E 

W89-05131 

4A 

W89-05132 

3F 

W89-05133 

3F 

W 89-05 134 

3C 

W89-05135 

3F 

W89-05136 

2G 

W89-05137 

2G 

W89-05138 

2F 

W89-05139 

2F 

W89-05140 

3F 

W89-05141 

2H 

W89-05142 

3F 

W89-05143 

3F 

W89-05144 

3F 

W89-05145 

2H 

W89-05146 

2D 

W89-05147 

4C 

W89-05148 

4A 

W89-0514<3 

2H 

W89-0515C 

2H 

W89-05151 

4A 

W89-05152     3C 
W89-05153     4B 
W89-05154     3F 
W89-05155     3F 
W89-05156     2H 
W89-05157     2H 
W89-05158     2H 
W89-05159     5C 
W89-05160     2H 
W89-05161     2H 
W89-05162     2H 
W89-05163     2H 
W89-05164     2H 
W89-05165     5G 
W89-05166     5G 
W89-05167     2H 
W89-05168     2H 
W89-05169     5C 
W89-05170     5G 
W89-05171     5G 
W89-05172     5G 
W89-05173     5G 
W89-05174     2H 
W89-05175     2H 
W89-05176     2H 
W89-05177     5C 
W89-05178     2H 
W89-05179     7B 
W89-05180     7B 
W89-05181     7B 
W89-05182     2H 
W89-05183     2H 
W89-05184     5B 
W89-05185     2H 
W89-05186     2H 
W89-05187     2H 
W89-05188     5B 
W89-05189     2H 
W89-05190     5C 
W89-05191      5C 
W  89-05 192     6G 
W89-05193     2H 
W89-05194     6G 
W89-05195     2F 
W  89-05 196     2H 
W89-05197     2E 
W89-05198     2G 
W89-05199     2H 
W89-05200     4C 
W89-05201     5C 
W89-05202     2E 
W89-05203     2H 
W  89-05204     2H 
W89-05205     5C 
W89-05206     2H 
W89-05207     2H 
W89-05208     2H 
W89-05209     2H 
W89-O5210     5A 
W89-05211     2F 
W89-05212     8B 
W89-05213     2F 
W89-05214     8B 
W89-05215     8B 
W89-05216     2B 
W89-05217     7B 
W89-05218     5D 
W89-05219     5F 
W89-05220     2J 
W89-05221      2J 
W89-05222     5A 
W89-05223     5A 
W89-05224     5D 
W89-05225     2E 
W89-05226     5D 
W89-05227     5D 
W89-05228     5D 
W89-05229     5E 
W89-05230     5E 
W89-05231     5B 
W89-05232     7B 
W89-05233     5D 
W89-05234     5F 
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2L 


2H 


6D 


2E 


5B 


W89-05319 

2B 

W89-05320 

5C 

W89-05321 

5F 

W89-05322 

5B 

W89-05323 

2H 

W89-05324 

2H 

W89-05325 

2H 

W89-05326 

2E 

W89-05327 

2G 

W89-05328 

2K 

W89-05329 

5E 

W89-05330 

5A 

W89-05331 

5F 

W89-05332 

5C 

W89-05333 

5D 

W89-05334 

3A 

W89-05335 

3A 

W89-05336 

3A 

W89-05337 

5G 

W89-05338 

2L 

W89-05339 

7A 

W89-0534O 

2J 

W89-05341 

5B 

W89-05342 

6E 

W89-05343 

5B 

W89-05344 

8A 

W89-05345 

5E 

W89-05346 

5D 

W89-05347 

2H 

W89-05348 

2B 

W89-05349 

5A 

W89-05350 

5C 

W89-05351 

5C 

W89-05352 

5C 

W89-05353 

5C 

W89-05354 

5B 

W89-05355 

5B 

W89-05356 

5C 

W89-05357 

5G 

W89-05358 

5B 

W89-05359 

5B 

W89-05360 

5B 

W89-05361 

5C 

W89-05362 

5A 

W89-05363 

5C 

W89-05364 

5C 

W89-05365 

5A 

W89-05366 

7B 

W89-05367 

5C 

W89-05368 

5A 

W89-05369 

5D 

W89-05370 

5F 

W89-05371 

5F 

W89-05372 

5D 

W89-05373 

5F 

W89-05374 

5F 

W89-05375 

5F 

W89-05376 

5F 

W89-05377 

3F 

W89-05378 

5D 

W89-05379 

5F 

W89-05380 

2F 

W89-05381 

5D 

W89-05382 

5F 

W89-05383 

5F 

W89-05384 

5F 

W89-05385 

5D 

W89-05386 

8A 

W89-05387 

5F 

W89-05388 

5F 

W89-05389 

2F 

W89-05390 

2H 

W89-05391 

2F 

W89-05392 

2F 

W89-05393 

5G 

W89-05394 

2H 

W89-05395 

5D 

W89-05396 

5A 

W89-05397 

5F 

W89-05398 

5B 

W89-05399 

8A 

W89-05400 

5D 

W89-05401 

5G 

W89-05402 

4B 

W89-05403 

4B 

W89-05404 

IOC 

W89-05405 

2F 

W89-05406 

2F 

W89-05407 

3F 

W89-05408 

2E 

W89-05409 

2F 

W89-05410 

2E 

W89-0541 1 

5B 

W89-05412 

2F 

W89-05413 

7A 

W89-05414 

2F 

W89-05415 

2F 

W89-05416 

2F 

W89-05417 

2F 

W89-05418 

4B 

W89-05419 

2L 

W89-05420 

2F 

W89-05421 

2F 

W89-05422 

6G 

W89-05423 

2F 

W89-05424 

5B 

W89-05425 

2E 

W89-05426 

6D 

W89-05427 

5B 

W89-05428 

7C 

W89-05429 

5A 

W89-05430 

5C 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use.  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 
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WATER  CYCLE 

General 


iOFF  GENERATION  AND  HYDROLOGIC 

PONSE  VIA  CHANNEL  NETWORK  GEO- 

RPHOLOGY:    RECENT    PROGRESS    AND 

N  PROBLEMS, 

issippi  Univ.,  University.  Dept.  of  Civil  Engi- 

ng. 

primary  bibliographic  entry  see  Field  2E. 

-05841 


•ROLOGICAL  PERSISTENCE  CHARAC- 
ISTICS  OF  FLOODS  AND  DROUGHTS: 
•^REGIONAL  COMPARISONS, 

inashi  Univ.,  Kofu  (Japan).  Dept.  of  Environ- 

al  Engineering. 

ikeuchi. 

lal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 

67,  September  30,  1988.  7  fig,  2  tab,   11  ref. 

riptors:  'Duration  curves,  'Geography, 
)ds,  'Regional  analysis,  'Drought,  'Flood  du- 
l  curves,  'Drought  duration  curves,  Water 
gement,  Japan,  Graphical  analysis,  Manage- 
planning,  Regional  planning,  Classification, 
ling. 

1  duration  curves  (FDCs)  and  drought  dura- 
lurves  (DDCs)  were  defined  and  some  sample 
S  of  precipitation  and  streamflow  series  were 
:d  on  logarithmic  paper.  FDCs  and  DDCs 
sent  persistence  characteristics  of  hydrologic 
ieries  when  they  assume  high  and  low  values, 
:tively.  They  contain  information  that  has 
implications  on  water  resources  manage- 
both  for  flood  control  and  water  use.  Daily 
nonthly  precipitation  and  streamflow  data 
collected  at  6  stations  in  Japan  and  12  stations 
rious  parts  of  the  world.  Duration  curve 
>es  of  these  data  were  conducted,  revealing 
is  regional  differences  in  the  persistence  of 
>les.  The  duration  curves  make  it  possible  to 
V  regions  based  on  a  purely  hydrological 
pt,  which  is  very  different  from  conventional 
pts  developed  in  climatology,  geography,  or 
gy.  This  study  represents  a  starting  point  for 
mg  flood  and  drought  persistence  character- 
on  a  worldwide  basis.  (Author's  abstract) 
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)FF  PROCESS  ON  A  STEEP  FORESTED 
E, 
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neering. 
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EFFECT  OF  STORM  RAINFALL  INTENSITY 
PATTERNS  ON  SURFACE  RUNOFF, 

Agricultural  Research  Service,  Tucson,  AZ.  Arid- 
land  Watershed  Management  Research  Unit. 
D.  A.  Woolhiser,  and  D.  C.  Goodrich. 
Journal  of  Hydrology  JHYDA7,  Vol.  102,  No   1-4 
p  335-354,  September  30,  1988.  12  fig,  3  tab,  27  ref! 

Descriptors:  'Model  studies,  'Rainfall-runoff  rela- 
tionships, 'Hydrologic  models,  'Infiltration,  'Dis- 
aggregation methods,  Spatial  variation,  Compari- 
son studies,  Rainfall,  Catchment  areas,  Overland 
flow,  Climate,  Runoff. 

The  adoption  of  physically-based  infiltration 
models  as  components  of  watershed  models  has 
been  impeded  because  they  require  rainfall  data 
with  high  temporal  and  spatial  resolution,  and  the 
spatial  variability  of  infiltration  model  parameters 
must  be  accounted  for.  Techniques  have  been  de- 
veloped to  disaggregate  daily  rainfall  into  the 
intermittent  shower  process  within  the  day,  and 
further  disaggregate  significant  showers  into  short- 
period  rainfall  hyetographs.  A  simple  model  de- 
scribing infiltration  and  unsteady  flow  over  a  plane 
and  a  single  channel  was  used  to  investigate  the 
sensitivity  of  derived  distributions  of  runoff 
volume  and  peak  flow  rates  to  input  differences 
due  to  different  rainfall  disaggregation  methods 
and  parameters  and  to  spatial  variability  of  infiltra- 
tion parameters.  The  Woolhiser  and  Osborn  disag- 
gregation scheme  is  superior  to  simpler  forms  of 
disaggregation  for  all  but  a  highly  damped  system. 
For  the  elementary  watershed  considered,  the 
channel  has  little  effect  on  basis  response  com- 
pared to  overland  flow  characteristics.  A  signifi- 
cant interaction  between  climate  and  spatially  vari- 
able infiltration  and  its  effects  on  response  was 
discovered.  (Author's  abstract) 
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SOIL-AQUIFER-STREAM  INTERACTIONS:  A 
REDUCTIONIST  ATTEMPT  TOWARD  PHYSI- 
CAL-STOCHASTIC INTEGRATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

H.  J.  Morel-Seytoux. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 
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Descriptors:  'Surface-groundwater  relationships, 
'Soil  water,  'Infiltration,  'Hydrologic  models, 
'Model  studies,  Theoretical  analysis,  Aquifers, 
Streams,  Rainfall,  Spatial  variation,  Temporal  vari- 
ation, Statistics,  Errors,  Scale  factors. 

An  approach  is  suggested  to  describe  the  various 
interactions  among  soil,  aquifer,  and  stream  in  a 
simplified  but  essentially  physical  and  integrated 
manner.  Successful  passage  from  a  smaller  to  a 
larger  scale  requires  integration  in  many  senses, 
including  (1)  in  time,  (2)  in  space,  (3)  in  expectation 
sense,  and  (4)  in  a  process  sense,  and  an  enlight- 
ened coupling.  This  process  of  multiple  integration 
is  illustrated  in  a  simple  manner  for  the  processes 
of  infiltration,  moisture  redistribution,  aquifer  re- 
charge, and  aquifer  return  flow,  with  emphasis  on 
stream-aquifer  interaction.  It  is  suggested  that  tem- 
poral patterns  of  rainfall,  spatial  variation  in  soil 
properties,  temporal  fluctuations  in  river  stage, 
sharp  turns  in  flow  direction  (e.g.,  from  vertical  to 
horizontal  at  the  interface  of  two  soil  layers)  can 
significantly  affect  the  response  of  a  watershed.  It 
is  further  suggested  that  simple  techniques  can  be 
devised  that  account  to  a  large  extent  for  these 
influences  and  will  provide  satisfactory  tools  for 


watershed  modeling,  ll  is  shown  that  a  purely 
statistical  ARMA  approach  to  hydrologic  model- 
ing will  lead  to  incorrect  identification  of  a  perfect- 
ly stationary  linear  system  as  a  nonstationary  one. 
The  combined  physical-stochastic  approach  elimi- 
nates this  potential  error.  (Author's  abstract) 
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MODELS  FROM  THE  STOCHASTIC  VIEW- 
POINT, 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
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Descriptors:  'Model  studies,  'Rainfall-runoff  rela- 
tionships, 'Stochastic  process,  'Hydrologic 
models,  'Model  studies,  Monte  Carlo  methods, 
Overland  flow.  Slopes,  Subsurface  drainage,  Sur- 
face-groundwater relations,  Kinematic  waves, 
Variable  source  areas,  Comparison  studies.  Mathe- 
matical models. 

Hydrologic  model  evaluation  is  discussed  from  a 
stochastic  viewpoint.  An  evaluation  framework  is 
presented  which  uses  a  Monte  Carlo  simulation  to 
compare  simplified  models,  considering  whether  or 
not  they  preserve  the  stochastic  transformation 
properties  of  the  runoff  system  represented  by  an 
ideal  model.  The  method  was  applied  to  two  types 
of  hillslope  runoff  processes:  (1)  a  simple  surface 
runoff  (overland  flow)  process  and  (2)  a  surface- 
subsurface  runoff  process.  In  the  simple  runoff 
case,  the  kinematic  wave  is  regarded  as  an  ideal 
one  and  three  storage  function  models  are  com- 
pared. In  the  surface-subsurface  runoff  case,  the 
kinematic  source  area  variation  (KSAV)  model 
(proposed  in  1962  by  Ishihar  and  Takasao)  is  re- 
garded as  an  ideal  one,  and  the  kinematic  wave 
model  and  the  lumped  hillslope  model  are  regard- 
ed as  simplified.  The  lumped  hillslope  model  that  is 
derived  from  the  KSAV  model  based  on  the  kine- 
matic wave  model  was  found  to  be  of  great  advan- 
tage for  computer  simulation  of  large  river  basins. 
The  lumped  hillslope  model  also  takes  much  less 
CPU  time  than  the  KSAV  model.  (Rochester- 
PTT) 
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India. 

A  physically  based  ground  hydrology  model  is 
developed  to  improve  the  land-surface  sensible  and 
latent  heat  calculations  in  global  climate  models 
(GCMs).  The  process  of  transpiration,  evaporation 
from  intercepted  precipitation  and  dew,  evapora- 
tion from  bare  soil,  infiltration,  soil  water  flow,  and 
runoff  are  explicitly  included  in  the  model.  The 
amount  of  detail  in  the  hydrologic  calculations  is 
restricted  to  a  level  appropriate  for  use  in  a  GCM, 
but  each  of  the  above  processes  is  modeled  on  the 
basis  of  the  underlying  physical  principles.  Data 
from    the    Goddard    Institute    for    Space    Studies 


Field  2— WATER  CYCLE 


Group  2A — General 

GCM  are  used  as  inputs  for  off-line  lests  of  the 
ground  hydrology  model  in  four  8  degree  x  10 
degree  regions  (Brazil.  Sahel,  Sahara,  and  India). 
Soil  and  vegetation  input  parameters  are  calculated 
as  area-weighted  means  over  the  8  x  8  gridbox. 
This  compositing  procedure  is  tested  by  comparing 
resulting  hydrological  quantities  to  ground  hydrol- 
ogy model  calculations  performed  on  the  1  x  1 
cells  which  comprise  the  8  x  10  gridbox.  The 
compositing  procedure  works  well  except  in  the 
Sahel  where  lower  soil  water  levels  and  a  hetero- 
geneous land  surface  produce  more  variability  in 
hydrological  quantities,  indicating  that  a  resolution 
better  than  8  x  10  is  needed  for  that  region.  Mod- 
eled annual  and  diurnal  hydrological  cycles  com- 
pare well  with  observations  for  Brazil,  where  real 
world  data  are  available.  The  sensitivity  of  the 
ground  hydrology  model  to  several  of  its  input 
parameters  was  tested;  it  was  found  to  be  most 
sensitive  to  the  fraction  of  land  covered  by  vegeta- 
tion and  least  sensitive  to  the  soil  hydraulic  con- 
ductivity and  matric  potential.  (Author's  abstract) 
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Variations  in  streamwater  temperature  at  the  outlet 
of  a  41-ha  forested  watershed  at  Panola  Mountain 
in  the  Georgia  Piedmont  indicate  that  the  initial 
rapid  hydrologic  response  is  caused  by  a  combina- 
tion of  groundwater  discharge  and  channel  inter- 
ception of  rainwater.  A  storm  in  May  1986  caused 
a  rapid  increase  in  discharge  that  was  accompanied 
by  a  decrease  in  streamwater  temperature  and  a 
rise  in  the  water  table  level  adjacent  to  the  stream. 
The  higher  water  table  provided  the  hydraulic 
gradient  necessary  to  increase  the  discharge  of 
colder  groundwater  to  the  stream.  Storms  that 
occurred  under  very  dry  antecedent  conditions  in 
July  1986  and  June  1987  caused  a  rapid  hydrologic 
response  but  no  change  in  water  table  level,  indi- 
cating the  response  was  caused  by  channel  inter- 
ception of  rainwater.  This  conclusion  was  support- 
ed by  increases  in  streamwater  temperature  in  the 
June  storm  and  by  chemical  changes  in  the  July 
storm.  When  rainfall  is  sufficient,  flow  in  the 
ephemeral  part  of  the  stream  in  the  catchment 
headwaters  generates  a  second  and  larger  dis- 
charge peak  that  reflects  the  chemistry  and  tem- 
perature of  runoff  from  a  3-ha  granite  outcrop  in 
the  headwaters;  sulfate  concentration  and  tempera- 
ture increase  and  alkalinity  decreases  relative  to 
prcstorm  conditions.  The  initial  response,  howev- 
er, results  from  channel  interception  and  ground- 
water discharge.  Rapid  rises  in  the  water  table 
level  during  some  storms  suggest  that  macropore 
flow  may  play  a  major  role  in  the  hydrologic 
response  of  the  watershed  to  rainstorms.  (Author's 
abstract) 
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First-order  analysis  is  a  powerful  method  for  eval- 
uating the  effect  of  parameter  uncertainty  propa- 
gating through  a  conceptual  hydrologic  model. 
However,  its  validity  rests  on  the  strong  assump- 
tion that  a  first-order  approximation  is  valid  over 
the  region  of  parameter  space  where  there  is  signif- 
icant parameter  uncertainty.  It  is  suggested  that 
Beale's  nonlinearity  measure  be  used  to  check  this 
assumption.  This  measure  is  based  on  the  discrep- 
ancy between  actual  and  linearized  response  for 
parameters  randomly  sampled  from  the  surface  of 
the  90%  confidence  ellipsoid.  Examples  involving 
two  nonlinear  conceptual  models  demonstrate  that 
model  nonlinearity  is  very  much  application-de- 
pendent, highlighting  the  need  to  compute  Beale's 
nonlinearity  measure  in  all  model  applications.  Un- 
certainty in  hydrologic  response  is  induced  not 
only  by  parameter  uncertainty  propagating 
through  the  model,  but  also  by  natural  uncertainty 
arising  from  model  and  measurement  error.  Ap- 
proximate prediction  limits  based  on  both  parame- 
ter and  natural  uncertainty,  are  developed  in  a 
regression  context,  which  employs  an  error  model 
consistent  with  the  residual  characteristics  found  in 
conceptual  hydrologic  model  applications.  An  ex- 
ample involving  an  eight-parameter  streamflow 
yield  model  demonstrates  dominance  of  natural 
over  parameter  uncertainty,  emphasizing  the  need 
to  include  both  forms  of  uncertainty  when  comput- 
ing prediction  limits.  (Author's  abstract) 
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The  Nilgiri  Plateau  in  Southern  India  receives  an 
average  annual  rainfall  of  1300  mm  distributed 
over  190  to  220  rainy  days.  It  is  estimated  that  the 
Nilgiri  District  alone  is  responsible  for  about  50% 
hydroelectric  power  generation  in  Tamil  Nadu 
State.  The  effect  of  converting  natural  grasslands 
(grazed)  in  the  catchments  of  hydel  reservoirs  to 
bluegum  (Eucalyptus  globulus)  plantations  on  ex- 
pected water  and  sediment  yield  has  been  dis- 
cussed It  is  estimated  thai  bluegum.  during  a  first 
rotation  of  ten  years,  brings  about  16%  reduction 
in  the  tolal  expected  water  yield  from  natural 
grasslands  I  Ins  figure  is  found  to  be  significant 
both  at  I  and  5%  levels.  I  In-  reduction  in  total 
flow  on   an   average   works  out   to  be  87   mm/yr 


during  the  first  rotation  of  ten  years  During 
first  rotation,  bluegum  extracts  moisture  mc 
from  the  upper  soil  layers  and  does  not  dire 
interfere  with  the  groundwater  table  The  re< 
tion  in  soil  moisture  status  in  the  upper  50  cm 
depth  is  found  to  be  significant,  though  at 
sampling  depth  it  is  significant  only  at  5%  le 
The  maximum  growth  rate  is  observed  from 
fourth  to  the  seventh  year  of  plantation  Nei 
the  natural  grasslands  nor  the  bluegum  add 
sediment  load  to  the  reservoirs.  Caution  may,  h 
ever,  have  to  be  exercised  while  planning  la 
scale  conversion  of  natural  grasslands  into  b 
gum  plantations.  (See  also  W89-06464)  (Auth 
abstract) 
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Frequency  analyses  of  rainfall  and  runoff  v 
done  at  Ootacamund  (the  Nilgiris)  in  soutl 
India  under  conditions  of  natural  grassland 
savannah  (Shola)  land.  Availability  of  wate 
different  probabilities  during  different  months  i 
conversion  of  natural  grasslands  into  bluegum 
calyptus)  plantations  has  also  been  worked 
Investigations  revealed  that  the  maximum  rail 
occurs  during  the  month  of  July  (298.2  mm  at  ! 
chance)  and  the  minimum  is  received  during  J: 
ary  (1.5  mm  at  50%  chance).  On  an  average, 
expected  total  flow  and  base  flow  under  nat 
conditions  of  grasslands  and  Shola  are  31% 
22%  respectively  of  the  expected  rainfall  of 
region.  The  expected  available  total  flow  is  it 
mum  (45.8  mm  at  50%  chance)  during  the  mc 
of  August  out  of  which  31.18  mm  is  contributec 
base  flow.  The  minimum  expected  available  w 
is  observed  during  January-April  (the  lo\ 
during  March).  Plantation  of  bluegum  in  nat 
grasslands  further  reduces  water  yield  by  at 
23%  (at  50%  chance)  during  these  months.  Tl 
reductions  in  water  yield  during  lean  months  i 
affect  the  water  supply  into  the  downstream 
droelectric  reservoirs  in  the  region.  Hence,  cau 
may  have  to  be  exercised  while  planning  la 
scale  conversion  of  natural  grasslands  into  b 
gum  plantations.  (See  also  W89-06463)  (Auth 
abstract) 
W 89-06464 


CALIBRATION,  SENSITIVITY  AND  VALI1 
TION  OF  A  PHYSICALLY-BASED  RAINFA 
RUNOFF  MODEL, 

Institute  of  Hydrology,  Wallingford  (England). 
A.  Calver. 

Journal  of  Hydrology  JHYDA7,  Vol.  103,  No. 
p  103-115,  November  15,  1988.  7  fig,  9  ref. 

Descriptors:  'Calibrations,  'Model  stuc 
'Model  testing,  'Rainfall-runoff  relationsh 
Mathematical  models,  Mathematical  equatii 
Flow,  Surface  flow,  Storms,  Catchment  ar 
Wales,  Simulation,  Hydraulic  conductivity,  Por 
ty,  Hydraulic  roughness,  Physical  properties 

The  Institute  of  Hydrology  Distributed  Model ' 
sion  4  is  a  physically-based  rainfall-runoff  mc 
using  numerical  solutions  to  surface  and  subsurl 
flow  equations  for  periods  of  storm  hydrogr 
generation.  Calibration  of  the  model  for  a  sr 
catchment,  the  Tanllwyth  in  central  Wales,  is 


WATER  CYCLE— Field  2 


Precipitation — Group  2B 


ribed  and  an  unestigation  reported  into  the  sen- 
iuit\  of  model  simulations  to  changes  in  values 
ke>  physical  variables,  namely  by  hydraulic 
Mductivity,  porosity,  initial  moisture  potentials, 
id  surface  roughness.  The  best-fit  physical  param- 
er  values  are  transposed  temporally  to  different 
jrm  events  in  the  catchment  and,  in  addition, 
ese  parameter  values  are  transposed  spatially  to  a 
typographically  similar  adjacent  catchment, 
snfidence  in  these  calibrated  physical  parameters 
enhanced  in  that  they  appear  valid  for  the  pre- 
dion of  storm  runoff  from  other  rainfall  events 
the  same  catchment  and  have  been  transposed 
atially  to  a  physiographically  similar  catchment 
ith  a  fair  degree  of  success.  The  IHDM  work 
mains  a  current  research  project  which  it  is 
ped  will  provide  physically  realistic  runoff  simu- 
10ns  for  catchments  of  differing  surface  charac- 
istics  and  hydrograph  generation  processes. 
lona-PTT) 
89-06514 


MUTATION    OF    PH,    ALKALINITY    AND 
SIDENCE  TIME  IN  NATURAL  RIVER  SYS- 

:ms. 

eriges  Meteorologiska  och  Hydrologiska  Inst., 

irrkoeping. 

r  primary  bibliographic  entry  see  Field  2K. 

39-06696 


TERNATIONAL       INVESTIGATIONS       OF 
.RGE-SCALE  EVAPORATION, 

titute  of  Hydrology,  Wallingford  (England), 
r  primary   bibliographic   entry   see   Field   2D 
S9-06704 


OOD  HYDROLOGY  NEAR  FLAGSTAFF, 
BONA, 

ological  Survey,  Flagstaff,  AZ.  Water  Re- 
irces  Div. 

W.  Hill,  T.  A.  Hales,  and  B.  N.  Aldridge. 
ailable  from  Books  and  Open  File  Report  Sec- 
i,  USGS,  Box  25425,  Denver,  CO  80225-  paper 
>y  $5.25,  microfiche  $4.00.  USGS  Water  Re- 
irces  Investigations  Report  87-4210,  June  1988 
i,  4  fig,  4  tab,  15  ref. 

scriptors:  'Rational  formula,  *Rainfall-runoff 
itionships,  *Urban  hydrology,  "Urban  runoff, 
noff.  Urban  areas,  Rural  areas,  Southwestern 
ited  States,  Flagstaff. 

ik  discharges  measured  at  1 1  crest-stage  gages 
i  Flagstaff  were  used  to  determine  discharges 
t  have  recurrence  intervals  of  2,  5,  10,  and  25 
rs.  The  discharges  were  related  to  drainage 
i  and  urban  development  in  order  to  provide 
ations  for  design  of  hydraulic  structure  in  the 
gstaff  area.  Peak  discharges  in  various  parts  of 
city  differ  considerably.  The  differences  are 
to  combinations  of  several  drainage-basin  char- 
:nstics.  Coefficients  for  the  rational  formula 
■ecomputed  for  drainages  of  less  than  10  sq  mi 
:fficients  for  undeveloped  rural  basins  are  less 
1 1n  coefiriclenls  for  urban  development  range 
)5  to  0.39.  This  range  in  values  indicates 
.  with  some  limitations,  coefficients  found  in 
eral  engineering  handbooks  for  urban  types  of 
GS?  arC  applicable  for  des'8n  in  Flagstaff. 
9-06886 


riONAL  WATER  SUMMARY  1986:  HY- 
?r^,C  CONDITIONS  AND  GROUND- 
TER  QUALITY, 

logical  Survey,  Reston,  VA.  Water  Resources 

j£  Moody,  J.  E.  Carr,  E.  B.  Chase,  and  R.  W 
Ison. 

lil??i™rom  Books  and  0Pen  File  Report  Sec- 
i  cA  Box  25425'  Denver,  CO  80225;  and 
t_  of  Documents,  GPO.  Washington,  DC 
)2  as  S/N  024-001-03564-2,  paper  copy  $36.00. 

lOtab  P'y  ?aper  2325'  1988'  560p'  315 

cnptors:  'Groundwater  quality,  'Groundwat- 
pollution.  'Ambient  groundwater  quality, 
»te  sites.  'Groundwater  quality  management, 


'United  States,  'Hydrologic  conditions,  Radon, 
Nonpoint-source  contamination,  Water  pollution 
sources. 

This  report,  fourth  of  an  annual  series  describing 
the  Nation's  water  resources,  focuses  on  ground- 
water quality  and  summarizes  the  ambient  quality 
of  groundwater  in  the  principal  water  supply 
aquifers  and  describes  the  nature  and  extent  of 
groundwater  contamination  in  each  State,  the  Dis- 
trict of  Columbia,  and  the  territories.  Each  summa- 
ry contains  multicolor  illustrations  that  show  se- 
lected geographic  features  and  the  1985  population 
distribution;  the  location  of  principal  aquifers  and 
presentation  of  data  related  to  water  quality  in 
those  principal  aquifers;  and  the  location  of  select- 
ed waste  sites,  areas  of  naturally  impaired  ground- 
water quality,  and  areas  reflecting  human-induced 
contamination.  Also  summarized  are  the  State 
agencies,  laws,  and  regulations  involved  in  ground- 
water quality  management.  Other  parts  of  the 
report:  provide  a  review  of  significant  hydrologic 
events  in  the  1986  water  year;  describe  the  major 
factors  that  control  groundwater  quality  and  illus- 
trate by  six  case  studies  the  ways  in  which  ground- 
water can  become  contaminated  from  point  and 
nonpoint  sources  and  the  water  quality  changes 
that  take  place  as  the  contaminants  move  through 
the  flow  system;  and  discuss  the  role  of  the  U.S. 
Environmental  Protection  Agency  and  the  Federal 
Government  in  groundwater  protection,  and  the 
results  of  a  study  of  State  and  local  groundwater 
protection  strategies  conducted  by  the  National 
Research  Council.  A  selected  listing  of  chemical 
and  common  names  of  organic  compounds  refer- 
enced in  the  report  and  a  tabulation  of  national 
primary  and  secondary  drinking-water  regulations 
complete  the  report.  (USGS) 
W89-06890 
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MICROCOMPUTER  PROGRAM  FOR  ESTI- 
MATING DROUGHT  STREAM-FLOW  REDUC- 
TION DUE  TO  PUMPING  FROM  NEARBY 
WELLS, 

Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

J.  F.  Dowd,  P.  J.  Smith,  and  K.  J.  Hatcher. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  202593/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Georgia  Environmental  Resources  Center 
Atlanta,  Report  ERC  07-87,  July  1987.  56p,  36  fig, 
3  tab,  47  ref,  2  append.  USGS  contract  14-08-0001- 
G1219.  USGS  project  USGS  G121903. 

Descriptors:  'Surface-groundwater  relationships, 
'Groundwater,  'Conjunctive  use,  'Wells,  'Regu- 
lation, 'Groundwater  models,  Streamflow,  Pump- 
ing, Withdrawal,  Computer  programs,  Water  man- 
agement. 

A  groundwater  model  for  estimating  streamflow 
reductions  due  to  pumping  from  nearby  wells  was 
developed.  The  model  can  be  used  to  evaluate  well 
permit  applications  for  groundwater  withdrawals. 
The  computer  program  is  based  upon  an  analytical 
solution  of  a  two-dimensional  planimetric  represen- 
tation of  a  stream/aquifer  system  in  a  semi-infinite 
domain.  The  variables  required  are  transmissivity, 
pumping  rate,  well  location,  and  aquifer  storati- 
vity.  The  program  calculates  drawdown  in  the 
aquifer,  drawdown  adjacent  to  the  stream,  amount 
of  flow  induced  from  the  stream  into  the  aquifer, 
and  total  contribution  from  the  stream  into  the 
well  for  four  time  steps/simulation.  The  program 
runs  interactively  on  IBM-PC-compatible  micro- 
computers. Results  are  presented  through  a  sum- 
mary table  and  high-resolution  graphics  when 
hardwater  graphics  support  is  available.  Output 
options  include  line  graphs  of  drawdown  along  the 
stream,  flow  from  the  stream  into  the  aquifer,  and 
a  contour  plot  of  water  table  drawdown.  The 
report  also  includes  a  sensitivity  analysis  of  the 
computer  program  for  ranges  of  data  likely  to  be 
encountered  in  the  southeastern  coastal  plain.  The 
results  illustrate  the  relative  influence  of  each  input 
parameter  and  highlight  critical  data  needs  for 
permit  evaluation.  The  results  indicate  that  for 
many  combinations  of  field  conditions  and  sus- 
tained pumping,  90%  or  more  of  the  total  well 
withdrawal  is  derived  from  nearby  streams 
(Dowd-GA  U.) 


NONLINEAR  APPROACH  TO  THE  DETERMI- 
NATION OF  RESERVOIR  OPERATING 
RULES, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A 
W89-06924 


HYDROLOGY  OF  THE  OKEFENOKEE 
SWAMP  WATERSHED  WITH  EMPHASIS  ON 
GROUNDWATER  FLOW, 

Georgia  Univ.,  Athens.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  2F 
W89-06925 
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GRID-BASED    APPLICATION    OF    RUNOFF 
CURVE  NUMBER, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05816 


LOW  LATITUDE  INFLUENCE  ON  WINTER 
RAINFALL  IN  VICTORIA,  SOUTH-EASTERN 
AUSTRALIA:  II.  RELATIONSHIPS  WITH  THE 
SOUTHERN  OSCILLATION  AND  AUSTRA- 
LIAN REGIONAL  CIRCULATION, 
Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 
Meteorology. 
W.  J.  Wright. 

Journal  of  Climatology  JOUCDU,  Vol.  8,  No.  6,  p 
547-576,  November- December  1988.  14  fig,  3  tab 
89  ref.  6 

Descriptors:  'Australia,  'Southern  oscillation, 
'Seasonal  distribution,  'Rainfall,  'Atmospheric 
circulation,  'Climatology,  Latitude,  Cloud  cover, 
Atmospheric  pressure. 

Northern  Victorian  winter  rainfall  variability  is 
dominated  by  'interacting'  (I)  fronts;  both  param- 
eters are  related  to  atmospheric  circulation  anoma- 
lies in  the  Australian  region  and  the  Southern 
Oscillation.  The  major  circulation  features  accom- 
panying extreme  wet  and  dry  winter  months  in 
northern  Victoria  are  identified  from  composited 
sea  level  pressure,  500  hPa  height,  and  200  hPa 
wind  fields.  Wet  winters  are  characterized  by  a 
vigorous  subtropical  westerly  circulation  at  middle 
and  upper  tropospheric  levels,  a  relatively  weak 
subtropical  high  pressure  belt  over  Australia,  and 
above  normal  amplitude  of  the  climatological 
mean  long-wave  trough  in  western  Australian  lon- 
gitudes. The  intensity  and  frequency  of  I  frontal 
systems  influencing  southeastern  Australia  is 
strongly  related  to  these  features  and  to  cloudiness 
over  the  tropical  Indian  Ocean  northwest  of  Aus- 
tralia, a  major  source-region  for  cloudbands  in- 
volved in  the  interactions.  In  turn,  above-normal 
trough  amplitude  and  cloudiness,  a  weak  subtropi- 
cal high  pressure  belt,  and  frequent  and  relatively 
well-developed  interactions,  all  are  shown  to  be 
characteristic  of  winters  in  with  the  Tahiti-Darwin 
Southern  Oscillation  Index  (SOI)  is  positive. 
Anomalies  tend  to  be  in  the  opposite  sense  during 
negative  SOI  winters,  which  feature  infrequent, 
generally  poorly  developed,  interactions,  and 
much  lighter  rainfall.  The  dual  association  of  these 
circulation  and  cloudiness  features  with  both  the 
SOI  and  northern  Victorian  rainfall  strongly  sug- 
gests that  I  fronts  provide  the  link  between  SOI 
and  northern  Victorian  rainfall.  The  results  are 
discussed  in  relation  to  synoptic  associations  and 
anomalous  heat  sources.  (Author's  abstract) 
W89-05831 


SOUTHERN  OSCILLATION  AND  SOUTH  AF- 
RICAN SUMMER  RAINFALL, 

Weather  Bureau,  Pretoria  (South  Africa). 

J.  Van  Heerden,  D.  E.  Terblanche,  and  G.  C. 

Schulze. 

Journal  of  Climatology  JOUCDU,  Vol.  8,  No.  6,  p 

577-797,  November-December  1988.  8  fig,  3  tab.  43 
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Group  2B — Precipitation 


ref. 

Descriptors:  *Drough(.  "Climatology,  *South 
Africa,  "Southern  oscillation,  "Seasonal  distribu- 
tion, "Rainfall,  "Atmospheric  circulation,  *EI 
Nino,  Climatology,  Latitude,  Atmospheric  pres- 
sure, Temporal  variability.  Spatial  variability. 

Using  data  since  1882,  the  relationship  between 
summer  rainfall  over  South  Africa  and  the  El 
Nino/Southern  Oscillation  (ENSO)  phenomenon 
was  investigated.  There  is  a  strong  association 
between  Warm  Events  and  dry  spells,  and  between 
Cold  Events  and  wet  spells.  The  temporal  and 
spatial  variability  in  the  relationship  is  presented. 
Rainfall  during  December  and  March  correlates 
significantly  with  the  previous  winter's  Southern 
Oscillation  (SO)  Index,  but  rainfall  during  the  mid- 
summer months,  January  and  February,  shows 
much  weaker  correlation.  A  significant  relation- 
ship was  detected  between  the  summer  rainfall  and 
mean  monthly  geopotentials  as  well  as  the  850-500 
hPa  thermal  wind  over  the  central  parts  of  South 
Africa.  Distinctions  are  made  between  the  domi- 
nant rain-producing  systems  with  regard  to  these 
parameters.  During  January  and  February,  when 
the  SO/rainfall  relationship  is  fairly  weak,  rainfall 
develops  in  a  predominantly  quasi-barotropic  cir- 
culation. During  December  and  March  the  most 
significant  SO/rainfall  correlation  coincides  with  a 
shift  to  baroclinic  systems.  Analysis  suggests  that  a 
clear  signal  of  the  SO  can  be  observed  in  the  phase 
and  amplitude  of  summertime  synoptic-scale  baro- 
clinic systems  over  the  South  African  region.  (Au- 
thor's abstract) 
W89-05832 


HYDROLOGICAL  PERSISTENCE  CHARAC- 
TERISTICS OF  FLOODS  AND  DROUGHTS: 
INTERREGIONAL  COMPARISONS, 

Yamanashi  Univ.,  Kofu  (Japan).  Dept.  of  Environ- 
mental Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 

W89-05843 


TECHNOLOGICAL  DEVELOPMENTS  IN 
REAL-TIME  OPERATIONAL  HYDROLOGIC 
FORECASTING  IN  THE  UNITED  STATES, 

National    Weather    Service,    Silver   Spring,   MD. 

Office  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05844 


HYDROLOGIC  SAMPLING:  A  CHARACTER- 
IZATION IN  TERMS  OF  RAINFALL  AND 
BASIN  PROPERTIES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7 A. 

W89-05846 


EFFECT  OF  STORM  RAINFALL  INTENSITY 
PATTERNS  ON  SURFACE  RUNOFF, 

Agricultural  Research  Service,  Tucson,  AZ.  Arid- 
land  Watershed  Management  Research  Unit. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-05858 


EVALUATION  OF  RAINFALL-RUNOFF 
MODELS  FROM  THE  STOCHASTIC  VIEW- 
POINT, 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-05860 


SIMPLE  WATER  BALANCE  DAILY  RAIN- 
FAIJyRUNOFK  MODEL  WITH  APPLICATION 
TO  THE  TROPICAL  MAGELA  CREEK  CATCH- 
MENT, 

Office  of  the  Supervising  Scientist  for  the  Alligator 

Rivers  Region,  Sydney  (Australia). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05885 


MODELLING  LONG  TERM  STREAM  ACIDI- 
PICATION  TRENDS  IN  UPLAND  WALES  AT 
PLYNLIMON, 


Institute  of  Hydrology,  Wallingford  (England) 
For  primary  bibliographic  entry  see  Field  5B. 

W89-05890 


MODELLING  RAINFALL/WATERTABI.E  RE- 
LATIONS USING  LINEAR  RESPONSE  FUNC- 
TIONS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

A.  C.  Armstrong. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  4,  p 
383-389,   October-December    1988.   6   fig,    13   ref. 

Descriptors:  "Infiltration,  "Model  studies, 
"Groundwater  recharge,  "Mathematical  models, 
"Rainfall,  "Water  table,  Linear  system  theory, 
Model  drainage,  Unit  hydrographs,  Clays,  Loam, 
Drainage. 

Linear  system  theory  can  be  used  to  model  and 
predict  watertable  responses  to  precipitation  inputs 
in  an  artificially  drained  field.  The  response  func- 
tion is  mathematically  equivalent  to  the  Unit  Hy- 
drograph  concept  familiar  to  hydrologists.  Under 
constant  soil  properties,  the  form  of  the  response 
function  can  be  anticipated  to  reflect  the  efficiency 
of  the  drainage  system  in  removing  water.  Re- 
sponse functions  then  offer  a  potential  tool  for  the 
comparison  of  the  efficiency  of  differing  drainage 
installations,  or  for  monitoring  the  declining  effi- 
ciency over  a  number  of  years  of  the  drainage 
system,  particularly  mole  drainage,  in  a  way  that  is 
independent  of  the  particular  weather  sequences 
experienced.  Comparative  results  were  obtained 
from  two  sites  with  very  different  soil  physical 
conditions:  (1)  a  clay  soil  of  the  Hallsworth  series 
where  mole  drains  have  been  used  to  control  the 
watertable;  and  (2)  a  deep  sandy  loam  soil  of  the 
Agney  series,  drained  by  pipes  alone  at  spacings  of 
20  m  at  depths  of  120  cm.  The  response  function 
derived  from  the  sandy  loam  shows  several  fea- 
tures which  distinguish  it  from  those  from  clay. 
Firstly,  it  has  more  strongly  marked  oscillations, 
which  appear  to  reflect  the  behavior  of  the  soil 
system  in  smoothing  the  rainfall  inputs.  Secondly, 
there  is  a  considerable  delay  in  reaching  the  peak, 
which  is  close  to  32  hours,  with  a  12  hour  delay  in 
reaching  any  response.  Thirdly,  the  overall  form  of 
the  response  function  is  very  much  flatter  than  that 
from  the  clay,  reflecting  the  higher  porosity  of  this 
soil.  This  second  set  of  results  confirms  that  the 
technique  is  applicable  to  other  sites,  and  that  the 
derived  response  function  is  sensitive  to  changes  in 
site  conditions.  (Brock-PTT) 
W89-05892 


APPLICATION  OF  KRIGING  TO  RAINFALL 
NETWORK  DESIGN, 

Pittsburgh  Univ.,  PA. 

For  primary  bibliographic  entry  see  Field  7A. 
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ANALYSES  OF  1-MIN  RAIN  RATES  EX- 
TRACTED FROM  WEIGHING  RAINGAGE  RE- 
CORDINGS, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 

P.  Tattelman,  and  R.  W.  Knight. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

27,  No.  8,  p  928-938,  August  1988.  9  fig,  4  tab,  9 

ref. 

Descriptors:  "Statistical  analysis,  "Frequency  anal- 
ysis, "Rain  gages,  "Rainfall  rate,  "Meteorological 
data  collection,  Measuring  instruments,  Data  proc- 
essing, Probability  distribution,  Variability. 

One-minute  rain  rates  can  be  effectively  extracted 
for  long  periods  of  time  at  locations  for  which 
weighing  raingage  recordings  are  available.  The 
method  described  employs  magnification  of  origi- 
nal chart  records  with  modern  digitizing  and  filter- 
ing techniques  to  obtain  the  1-min  data  that  are 
ordinarily  unreadable.  Analyses  of  the  frequency 
and  duration  of  1-min  rain  rates  for  a  10-year 
period  of  record  is  provided  for  Boston,  Denver, 
Grand  Junction,  Key  West,  Omaha,  Rapid  City, 
Seattle  and  Urbana.  Particular  attention  is  given  to 
the  frequency  and  probability  of  1-min  rates  with 
durations  of  I,  5,  10,  15,  20  and  30  min.  Kisulls 


show  t lie  high  variability  of  the  frequency  scrsus 
duration  and  rainfall  rate  for  midseason  months  al 
most  locations.  Variability  is  least  for  Key  west 
and  Seattle  where  rates  are  high  and  low,  respec- 
tively, during  each  of  the  months.  A  study  of  the 
time  between  rainfall  events  is  also  provided  for 
three  locations:  Boston,  Key  West  and  Urbana. 
(Sand-PTT) 
W89-05903 


INFLUENCE  OF  LAND  SURFACE  ROUGH- 
NESS ON  ATMOSPHERIC  CIRCULATION 
AND  PRECIPITATION:  A  SENSITIVITY 
STUDY  WITH  A  GENERAL  CIRCULATION 
MODEL, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Lab.  for  Atmospheric  Sciences. 
Y.  C.  Sud,  J  Shukla,  and  Y.  Mintz 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
27,  No.  9,  p  1036-1054,  September  1988.  13  fig,  1 
tab,  24  ref.  National  Science  Foundation  Grants 
ATM-8309767  and  ATM-0153818;  NASA  Grant 
NAG5-383. 

Descriptors:  "Geomorphology,  "Model  studies, 
"Meteorology,  "Atmospheric  circulation,  "Air  cir- 
culation, "Precipitation,  "Rainfall  distribution. 
Simulation,  Wind  velocity,  Evaporation,  Heat  flux, 
Water  vapor  transport,  Sensitivity. 

The  influence  of  land  surface  roughness  on  the 
large  scale  atmospheric  circulation  and  rainfall  was 
examined  by  comparing  three  sets  of  simulations 
made  with  a  general  circulation  model  in  which 
the  land  surface  roughness  length  was  reduced 
from  45  cm  to  0.02  cm.  The  reduced  surface 
roughness  produced  a  2-fold  increase  in  the  bound- 
ary layer  wind  speed  and,  at  the  same  time,  a  2-fold 
decrease  in  the  magnitude  of  the  surface  stress. 
There  was  almost  no  change  in  the  surface  evapo- 
ration and  surface  sensible  heat  flux.  There  was  a 
large  change  in  the  horizontal  convergence  of  the 
water  vapor  transport  in  the  boundary  layer  and  a 
corresponding  large  change  in  the  rainfall  distribu- 
tion mainly  as  a  consequence  of  the  change  in  the 
curl  of  the  surface  stress.  This  result  suggests  that 
the  height  of  the  earth's  vegetation  cover,  which  is 
the  main  determinant  of  the  land  surface  rough- 
ness, has  a  large  influence  on  the  boundary  layer 
water  vapor  transport  convergence  and  the  rainfall 
distribution.  (Author's  abstract) 
W89-05904 


PARAMETERIZATION  OF  THE  EVAPORA- 
TION OF  RAINFALL, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 

M.  E.  Schlesinger,  J.-H.  Oh,  and  D.  Rosenfeld. 
Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  10,  p  1887-1895,  October  1988.  6  fig,  24  ref. 
NSF  and  DOE  Grant  ATM-851 1889. 

Descriptors:  "Rainfall  rate,  "Evaporation  rate, 
"Mathematical  analysis,  "Meteorology,  South 
Africa,  Humidity,  Clouds,  Convective  precipita- 
tion. 

This  study  develops  theoretical  expressions  for  the 
rainfall  rate,  P(z),  and  the  total  evaporation  rate, 
E(z),  from  cloud  base  to  a  level  z  below  cloud 
base.  The  resultant  parameterization  for  the  total 
evaporation  is  given  by  E(z)  =  C  times  (P(0)  to 
the  alpha  power)  times  psi(z),  where  P(0)  is  the 
rainfall  rate  at  cloud  base,  alpha  and  C  are  undeter- 
mined parameters,  and  psi(z)  is  a  function  of  z 
determined  for  the  cases  of  constant  relative  hu- 
midity and  constant  absolute  humidity  below  cloud 
base  which  correspond  approximately  to  stratiform 
and  cumuloform  clouds,  respectively.  The  param- 
eters alpha  and  C  are  determined  from  radar  obser- 
vations of  the  rain  falling  from  continental  convec- 
tive cells  in  central  South  Africa.  The  resultant 
values  are  alpha  =  0.606  and  C  =  .0263  for  P(0) 
and  E(z)  in  millimeters  per  hour.  Subsequent  anal- 
yst", of  other  radar  observations  utilizing  the 
method  developed  in  this  study  are  needed  to 
obtain  corresponding  evaporation  parameterization 
fot  i  umuloform  precipitation  in  other  climatic  re- 
gimes  and  for  stratiform  precipitation.  (Authors 
abstract) 
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HYDROLOGICAL  AND  CHEMICAL  INPUTS 
ro  FIR  TREES  FROM  RAIN  AND  CLOUDS 
3URING  A  1-MONTH  STUDY  AT  CLING- 
HANS  PEAK.  NC. 

jeneral  Motors  Research  Labs..  Warren.  MI.  En- 
vironmental Science  Dept. 
ror  primarv  bibliographic  entry  see  Field  5B. 
V89-05915' 


IAINFALL  ENHANCEMENT  OVER  THE  HA- 

VAIIAN  ISLANDS. 

iawaii  Univ..  Honolulu.  Dept.  of  Geography. 

).  Nullet.  and  M.  McGrahaghan. 

ournal  of  Climate  JCLEL,  Vol.  1.  No.  8.  p  837- 

39.  August  1988.  1  fig,  1  tab,  5  ref. 

Jescriptors:  'Orographic  precipitation.  'Rainfall 
listribution,  'Hawaiian  Islands.  Maps.  Marine  cli- 
nate.  Trophic  regions. 

tecently  compiled  rainfall  maps  for  the  Hawaiian 
slands  were  analyzed  to  determine  by  what  ratio  a 
ropical  high  island  increases  rainfall  over  open 
cean  values.  The  results  show  a  ratio  of  island 
ainfall  to  oceanic  rainfall  ranging  from  3.4  on 
Lauai  to  0.8  on  Lanai  when  an  oceanic  rainfall 
alue  of  700  mm  is  used.  The  most  important 
aurces  of  variation  in  this  ratio  appear  to  be  the 
tiape  of  Ae  island  and  the  rain  shadow  effect. 
Sand-PTT) 
t'89-05920 


VET      DEPOSITION      ESTIMATES      FROM 

ONG-TERM  BULK  AND  EVENT  WET-ONLY 

AMPLES    OF    INCIDENT    PRECIPITATION 

.ND  THROUGHFALL, 

hike  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

>.  D.  Richter,  and  S.  E.  Lindberg. 

surnal  of  Environmental  Quality  JEVQAA,  Vol. 

7.  No.  4,  p  619-622,  October-December  1988.   1 

g.  2  tab.  22  ref.  Electric  Power  Res.  Inst.  (RP- 

813-L  RP- 1907-1)  Office  of  Health  and  Environ. 

es.,    Dept.    of    Energy,    Contract    DE-AC05- 

♦OR21400. 

tescriptors:  'Sampling,  'Chemistry  of  precipita- 
on,  'Air  pollution.  'Precipitation,  'Forests, 
Throughfall,  Canopy,  Cycling  nutrients,  Sulfates, 
titrates.  Calcium,  Potassium,  Hydrogen  ion  con- 
intration.  Seasonal  variation,  Oak  trees. 

Ws  2-yr  study  compares  two  sampling  systems 
lat  are  used  to  measure  ionic  constituents  in  ind- 
ent precipitation  and  canopy  throughfall:  long- 
:rm  bulk  sampling  vs.  event-based,  wet-only  sam- 
ling.  Major  deviations  in  chemical  concentrations 
K>H-),  N03(-),  K(  +  ),  Ca(2  +  )  and  H(  +  ))  were 
ocumented  between  the  two  sampling  systems, 
aviations  that  were  ion-specific  in  both  incident 
recipitation  and  throughfall.  Differences  in  chem- 
al  concentrations  between  the  two  sampling  sys- 
ms  were  greater  (i)  during  the  growing  than 
wing  the  dormant  seasons,  and  (ii)  for  incident 
recipitation  (collected  in  the  open)  than  for 
iroughfall  under  chestnut  oak  forest  (Quercus 
nnus)  canopies.  Nutrient-cycling  processes  in  for- 
te may  be  misinterpreted  if  flux  data  are  based 
ilely  on  long-term  bulk  samplers  of  incident  pre- 
pitation  and  canopy  throughfall.  For  example, 
Jmpanson  of  bulk  and  wet-onlv  throughfall  solu- 
ans  suggests  that  when  bulk  samplers  collect 
iroughfall  under  hardwood  canopies,  the  ability 
i  hardwood  canopies  to  increase  pH  of  low  pH 
recipitation  may  be  overestimated.  (Author's  ab- 
ract) 
'89-05934 


tfPACT  OF  SOURCE  CONTROLS  ON  ACID 
AIN  LEVELS, 

'aterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 

g 

°gr 9j£(ma>ry   bibl'Ographic   entry    see    Field    5G. 


ARE  AUGUST  RAINFALL  EVENT  IN  ANDA- 
tJC-IA, 


Manchester  Univ.  (England).  Dept.  of  Geography. 
D.  G.  Tout. 

Weather  WTHRAL.  Vol.  43.  No.  10,  p  350-355. 
October  1988.  3  fig,  1  tab,  5  ref. 

Descriptors:  'Spain,  'Meteorology,  'Rainstorms. 
Synoptic  analysis.  Meteorology,  Seasonal  vari- 
ations, Rainfall  impact,  Agriculture,  Urban  drain- 
age, Model  studies,  Soil  erosion. 

The  synoptic  situation  associated  with  an  infre- 
quent rainfall  event,  which  took  place  in  late 
August  1987  in  Andalucia  (southern  Spain),  is  ana- 
lyzed. A  cut-off  cold  low,  which  developed  in  a 
cold  trough  over  Iberia,  produced  rainfalls  of  135 
mm  at  Gilbraltar  and  almost  100  mm  in  parts  of 
Andalucia.  The  torrential  rain  moved  northwards 
and  eastwards  through  western  Andalucia,  which 
bore  the  brunt  of  the  very  unseasonal  weather. 
Clearly,  rainfall  in  August,  of  this  intensity,  does 
more  harm  than  good  in  Andalucia.  The  urban 
infrastructure  is  unable  to  cope  with  a  meteorologi- 
cal event  of  this  magnitude  and  agriculture  does 
not  benefit  from  such  unseasonal  rainfall,  which  by 
its  very  intensity  will  flatten  many  of  the  crops  and 
contribute  to  soil  erosion  rather  than  to  replenish- 
ment of  the  water-table.  In  addition,  this  type  of 
rainfall  event  causes  disruption  to  transportation  in 
the  area.  Developments  in  the  middle  troposphere 
are  more  significant  than  surface  developments  and 
the  synoptic  situation  responsible  for  storms  of  this 
type  is  more  pronounced  on  the  500  mbar  contour 
chart  than  the  surface  synoptic  chart,  where  the 
low  may  appear  insignificant  and  little  different 
from  the  thermal  low  normally  found  in  the 
summer  months.  Numerical  models  should  be  able 
to  predict,  several  days  in  advance,  the  develop- 
ment of  the  larger  scale  synoptic  patterns  which 
cause  severe  summer  weather.  (Miller-PTT) 
W89-05956 


WEATHER  INPUT  FOR  NONPOINT-SOURCE 
POLLUTION  MODELS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-05963 


IMPROVING  PROJECTED  POTENTIAL  EVA- 
POTRANSPIRATION  ESTIMATES  USING  NA- 
TIONAL WEATHER  SERVICE  FORECASTS, 

Nebraska  Univ. -Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

For   primary   bibliographic   entry   see   Field   2D. 

W89-06002 


PRODUCTION  OF  CLOUD  CONDENSATION 
NUCLEI  IN  MEXICO  CITY, 

Universidad     Nacional     Autonoma    de     Mexico, 

Mexico  City.  Lab.  de  Energia  solar 

J.  R.  Herrera,  and  J.  J.  Castro. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

27,  No.  10,  p  1189-1192,  October  1988.  3  fig,  1  tab, 

21  ref. 

Descriptors:  'Cloud  physics,  'Condensation,  *Nu- 
cleation,  'Air  pollution  effects,  'Mexico  City,  Me- 
teorology, Aerosols,  Climate,  Weather  patterns, 
Supersaturation. 

A  long-term  program  oriented  toward  understand- 
ing the  influence  of  air  pollution  on  weather  and 
climate  in  Mexico  City  is  discussed.  As  the  first 
step,  hourly  variations  of  the  atmospheric  aerosol 
concentration  active  as  cloud  condensation  nuclei 
was  measured  at  supersaturation  of  0.75.  The  tests 
were  performed  at  ground  level  using  a  horizontal 
thermal  diffusion  chamber  from  April  1  to  April  5 
1984.  The  results  showed  a  pattern  characterized 
by  a  maximum  of  cloud  condensation  nuclei  with 
values  between  6500  and  3500  cloud  condensation 
nuclei  cu  cm  during  the  first  hours  of  sunlight, 
until  the  concentration  reaches  values  fluctuating 
between  2000  and  600  cloud  condensation  nuclei/ 
cu  cm  during  the  afternoon.  Analysis  of  the  results 
shows  how  the  interplay  of  anthropogenic  sources 
and  local  meteorological  conditions  determine  a 
characteristic  pattern  of  cloud  condensation  nuclei 
concentration.  (Author's  abstract) 


W89-06003 


RESPONSE  OF  HEADWATER  LAKES  TO 
VARYING  ATMOSPHERIC  DEPOSITION  IN 
NORTH-CENTRAL  ONTARIO,  1979-85, 

Department  of  Fisheries  and  Oceans,  Sault  Ste. 

Marie  (Ontario).  Great  Lakes  Lab.  for  Fisheries 

and  Aquatic  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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ACIDIC  CLOUD  WATER  AND  CATION  LOSS 
FROM  RED  SPRUCE  FOLIAGE, 

Tennessee  Valley  Authority.  Muscle  Shoals.  AL. 
Air  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 
W  89-06392 


DIFFERENCES  BETWEEN  NEW  ENGLAND 
COASTAL  FOG  AND  MOUNTAIN  CLOUD 
WATER  CHEMISTRY, 

Appalachian  Mountain  Club,  Gorham,  NH.  Re- 
search Dept. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06395 


PRACTICAL  GENERATION  OF  SYNTHETIC 
RAINFALL  EVENT  TIME  SERIES  IN  A  SEMI- 
ARID  CLIMATIC  ZONE, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Water  Resources  Engineering. 
J.  J.  Bogardi,  L.  Duckstein,  and  O.  H.  Rumambo. 
Journal  of  Hydrology  JHYDA7,  Vol.  103,  No.  3-4, 
p  357-373,  November  30,  1988.  8  fig,  9  tab,  9  ref. 

Descriptors:  'Mathematical  models,  'Rainfall  fre- 
quency, 'Depth-area-duration  analysis,  'Tanzania, 
'Semiarid  climates,  'Time  series  analysis,  Comput- 
er models,  Convective  precipitation. 

An  event-based  approach  adapted  to  semi-arid  cli- 
matic conditions  and  applicable  in  those  cases 
when  only  unreliable  observation  data  are  avail- 
able is  developed.  Emphasis  is  placed  on  ease  of 
modeling  and  computation.  The  case  study  of  a 
20,000  sq  km  area  in  Central  Tanzania  where  rain- 
fall is  mostly  from  convective-type  storms  is  used 
to  illustrate  the  approach.  A  phenomenological 
description  of  both  convective-storm  and  frontal 
system  precipitation  is  provided  by  a  regional 
study  of  point  rainfall  events  defined  as  an  uninter- 
rupted succession  of  days  with  more  than  5  mm  of 
precipitation,  and  dry  events  defined  as  a  succes- 
sion of  dry  days.  The  rainfall  events  are  defined  by 
depth  and  duration,  which  are  found  to  be  corre- 
lated. An  analysis  of  the  depth  per  event  is  thus 
performed,  conditioned  on  the  event  duration.  The 
log  Pearson  type  III  distribution  appears  to  pro- 
vide a  good  overall  fit  for  the  depth  per  event, 
especially  for  events  lasting  more  than  one  day, 
while  the  one-day  long  events  fit  the  negative 
binomial  distribution.  The  event  duration  is  found 
to  fit  a  geometric  distribution.  The  dry  events 
during  the  rainy  season  seem  to  fit  a  negative 
binomial  distribution.  The  climatic  cycle  length  is 
fitted  to  a  log  Pearson  type  III  distribution.  A  step- 
by-step  procedure  provided  herein  to  simulate  re- 
gional rainfall  can  easily  be  implemented  on  a 
microcomputer  or  even  a  programmable  hand  cal- 
culator. (Author's  abstract) 
W89-06465 


CLIMATE-BASED     REPRESENTATIONS     OF 
SUMMER  RAINFALL  IN  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  3B. 
W89-06467 


SPATIAL  DEPENDENCE  OF  THE  RELATION- 
SHIP BETWEEN  RAINFALL  AND  OUTGOING 
LONGWAVE  RADIATION  IN  THE  TROPICAL 
ATLANTIC, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 
For  primary  bibliographic  entry  see  Field  7B. 
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SAMPLING  ERROR  STUDY  FOR  RAINFALL 
ESTIMATE  BY  SATELLITE  USING  A  STO- 
CHASTIC MODEL, 

Texas  A  and  M  Univ.,  College  Station    Coll.  of 

Geosciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-06479 


SINGLE  THRESHOLDING  AND  RAIN  AREA 
DELINEATION  FROM  SATELLITE  IMAGERY, 

Wisconsin    Univ. -Milwaukee.    Dept.    of    Geosci- 
ences. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-06480 


NUMERICAL  SIMULATION  OF  THE  1981  SI- 
CHUAN FLOOD:  PART  I.  EVOLUTION  OF  A 
MESOSCALE  SOUTHWEST  VORTEX, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

Y.  H.  Kuo,  L.  Cheng,  and  J.  W.  Bao. 
Monthly  Weather  Review  MRWEAB,  Vol.   116, 
No.  12,  p  2481-2504,  December  1988.  20  fig,  1  tab, 
33  ref. 

Descriptors:  'Meteorology,  'Simulation  analysis, 
•Weather  patterns,  'Weather  forecasting,  'Rain- 
fall, *Flood  forecasting,  *Vortices,  *China,  Mathe- 
matical models,  Precipitation,  Sensitivity  analysis, 
Monsoons,  Topography,  Numerical  analysis, 
Latent  heat,  Heat  flow,  Cyclonic  precipitation, 
Friction,  Weather  forecasting,  Weather  patterns, 
Air  circulation,  Atmospheric  physics,  Simulation. 

Mesoscale  analyses  of  the  11-15  July  1981  floods  in 
the  Sichuan  Basin  of  China  showed  that  they  were 
directly  related  to  the  development  of  a  long-lived 
mesoscale  southwest  (SW)  vortex  over  the  basin. 
Numerical  experiments  were  performed  to  test  the 
capability  of  a  limited-area  mesoscale  model  to 
predict  the  evolution  of  the  SW  vortex  and  the 
accompanying  heavy  precipitation,  to  examine  the 
structure  of  the  simulated  vortex  using  the  model 
data,  and  to  elucidate  the  role  of  various  physical 
processes  in  the  evolution  of  the  SW  vortex.  The 
control  experiment  was  able  to  simulate  the  evolu- 
tion of  the  mesoscale  SW  vortex  and  the  accompa- 
nying heavy  precipitation.  The  SW  vortex  formed 
completely  within  the  southwesterly  monsoon  cur- 
rent, remote  from  the  baroclinic  frontal  system  to 
the  north.  Latent  heat  release  was  essential  for  the 
development  of  the  SW  vortex  and  the  resulting 
precipitation.  Surface  sensible  and  latent  heat 
fluxes  were  important  to  the  precipitation  forecast. 
Further  sensitivity  experiments  showed  that  the 
SW  vortex  observed  in  this  case  was  a  terrain- 
induced  standing  eddy.  The  differential  frictional 
effect,  hypothesized  over  the  past  decade  to  be  a 
plausible  mechanism  for  the  formation  of  the  SW 
vortex,  was  shown  to  be  unimportant  in  this  case. 
The  surface  friction  acted  as  both  a  vorticity  sink 
and  an  energy  sink.  When  it  was  removed,  the  SW 
vortex  evolved  sooner  with  considerably  stronger 
intensity.  A  trajectory  diagnosis  and  a  model  ex- 
periment with  modified  topography  showed  that  as 
the  southwesterly  monsoon  current  impinged  upon 
the  mesoscale  Yun-Gui  Plateau,  which  extends 
from  the  southeastern  corner  of  the  main  Tibetan 
Plateau,  the  low-level  flow  was  blocked.  The  flow 
aloft  then  descended  into  the  Sichuan  Basin  on  the 
lee  side  of  the  mesoscale  plateau,  creating  cyclonic 
relative  vorticity  over  the  basin  by  stretching  of 
earth's  background  vorticity.  This  explains  why 
the  Sichuan  Basin  is  a  climatically  favorable  loca- 
tion for  the  origin  of  the  SW  vortex.  (Author's 
abstract) 
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ri.IMATOLOGICAI.         VARIABILITY         OF 
SULFUR  DEPOSITIONS  IN  EUROPE, 
Environmental    Protection   Agency,   Washington, 
I)'     Office  of  Air  and  Radiation. 

It  I.  Niemann 

Water.  Air,  and  Soil  Pollution  WAPI.AC,  Vol.  40, 
No   1  2,  p  79-94,  1988.  10  fig,  5  tab.  17  ref. 

D    criptors:  *Air  pollution,  'Climatology,  *Acid 
rain,  'Sulfur.  'Europe,  'Deposition,  'Model  stud- 


ies, Water  pollution  sources.  Air  temperature,  Pre- 
cipitation, Meteorological  data  collection,  Soviet 
Union,  Model  testing,  Wind. 

The  climatological  variability  in  historical  and  pro- 
jected sulfur  deposition  levels  for  Europe  have 
been  simulated  using  a  simple  source-receptor 
model  (RCDM)  that  runs  on  a  personal  computer 
using  an  extended  period  of  wind  and  precipitation 
data.  The  variability  in  historical  temperature  and 
precipitation  data  has  been  analyzed  to  assess  the 
representativeness  of  the  limited  meteorological 
period  used  in  the  EMEP  model  (1978-1982).  A 
match-up  between  40  selected  EMEP  (European 
Monitoring  and  Evaluation 

Programme)monitoring  sites  and  the  closest  clima- 
tological station  showed  that  5-yr  average  for  the 
EMEP  period  (1978-1982)  and  the  35-yr  precipita- 
tion amounts  in  generally  good  agreement  for  the 
majority  of  sites.  Comparisons  between  the  RCDM 
model  simulations  using  the  International  Institute 
for  Applied  Systems  Analysis  (IIASA)  base  1980 
S02  emissions  and  the  1978-1982  average  precipi- 
tation amounts  showed  the  model  predictions  were 
generally  within  a  factor  of  two  of  the  EMEP 
concentrations  and  depositions  at  40  selected  sites. 
The  sensitivity  of  model  evaluation  results  to  free 
parameter  tuning  and  the  appropriateness  of  the 
resulting  free  parameters  requires  more  analysis. 
The  total  sulfur  depositions  at  the  IIASA  receptors 
predicted  by  the  RCDM  model  under  base  year 
1980  emissions  showed  very  small  differences  be- 
tween the  predicted  total  sulfur  depositions  for  the 
1978-1982  EMEP  period  and  the  1951-1985  normal 
period.  The  long-period  variability  in  annual  total 
sulfur  depositions  simulated  by  the  RCDM  with 
constant  emissions  showed  the  largest  fluctuations 
in  the  mid-1970s  and  showed  that  the  means  and 
C.V.s  were  not  significantly  different  between  the 
time  periods  of  interest.  It  is  recommended  that 
additional  source  areas  for  the  Soviet  Union  be 
added  to  the  model  and  the  sensitivity  to  country 
emission  and  area  centroid  locations  be  explored. 
(Author's  abstract) 
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INTERANNUAL  VARIABILITY  OF  WINTER 
MEAN  PRECIPITATION  AND  UPPER-LEVEL 
CIRCULATION  IN  EXTENDED  GCM  INTE- 
GRATIONS WITH  AND  WITHOUT  INTERAN- 
NUAL VARIATION  OF  TROPICAL  PACIFIC 
SST, 

Seoul  National  Univ.  (Republic  of  Korea).  Dept. 
of  Atmospheric  Sciences. 
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Descriptors;  'Meteorological  data  collection,  'Cli- 
matology, 'Precipitation,  'Model  studies,  'Water 
temperature,  'Tropical  regions,  Temporal  distribu- 
tion, Eddies,  Surface  water. 

Interannual  variations  of  winter  mean  precipitation 
and  upper-tropospheric  stationary  eddy  and  the 
influence  of  tropical  sea  surface  temperature  (SST) 
on  their  variability  arc  investigated.  Data  are  ob- 
tained from  a  scries  of  15-year  general  circulation 

model  «i('M)  integrations  with  (the  'SSI  runs') 
and  without  (the  'control  run')  interannual  vari- 
ations of  tropical  Pacific  SST  observed  during  a 
15-year  period     I  he  fluctuation  of  tropical  Pacific 


SST  accounts  for  a  large  fraction  of  precipitation 
variability  in  localized  tropical  regions,  and  the 
variability  of  upper-level  stationary  eddy  over  the 
subtropical  central  Pacific  in  both  hemispheres. 
The  east-west  seesaw  between  fluctuations  of  pre- 
cipitation over  the  equatorial  central  Pacific  (cp) 
and  the  tropical  western  Pacific  (wp)  and  the 
induced  anomalous  Walker  circulation  owe  their 
existence  mainly  to  the  SST  fluctuation  over  cp. 
Both  precipitation  anomalies  over  cp  and  wp  in  the 
SST  runs  induce  the  circulation  anomaly  in  the 
Pacific/North  America  (PNA)  region,  but  the 
stronger  response  results  from  the  precipitation 
anomaly  over  cp.  Among  the  tropical  regions,  the 
central  Pacific  is  the  region  where  SST  has  the 
strongest  impact  on  the  large-scale  fluctuations  of 
tropical  precipitation  and  midlatitude  circulation 
over  the  PNA  sector.  In  the  control  run,  however, 
tropical  precipitation  anomalies  over  cp  and  wp  do 
not  result  in  any  organized  large-scale  circulation 
pattern  in  the  midlatitudes.  (Author's  abstract) 
W89-06537 


ROLE  OF  FRONTOGENETICAL  FORCING 
AND  CONDITIONAL  SYMMETRIC  INSTABIL- 
ITY IN  THE  MIDWEST  SNOWSTORM  OF  30- 
31  JANUARY  1982, 

Saint  Louis  Univ.,  MO.  Dept.  of  Earth  and  Atmos- 
pheric Sciences. 
J.  T.  Moore,  and  P.  D.  Blakley. 
Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  11,  p  2155-2171,  November  1988.  19  fig,  20  ref. 

Descriptors:  'Meteorology,  'Snow,  'Storms, 
'Weather  patterns,  Precipitation,  Rainfall,  Rainfall 
intensity,  Convection,  Satellite  technology. 

Frontogenetical  forcing  together  with  conditional 
symmetric  instability  are  discussed  as  possible 
physical  explanations  for  the  intense  precipitation 
of  the  Midwest  snowstorm  of  January  30-31,  1982. 
It  is  shown  that  moderate-strong  ascent  was  part  of 
a  thermally  direct  ageostrophic  circulation  created 
by  frontogenetical  forcing.  Frontogenesis  is  shown 
both  at  the  surface  and  aloft  to  increase  in  the  12- 
hour  period  prior  to  the  heavy  precipitation.  It  is 
strongest  in  the  low  levels  and  slopes  to  the  west- 
northwest  with  height  along  an  advancing  cold 
frontal  zone.  Both  deformation  and  divergence 
components  of  the  frontogenetical  function  equa- 
tion play  key  roles  in  the  total  frontogenesis. 
Quasi-geostrophic  frontogenesis  is  also  shown  to 
be  quite  strong,  especially  at  low  levels.  Q-vector 
forcing  of  vertical  motion  increased  with  the  quasi- 
geostrophic  frontogenesis  and  helped  create  a 
direct  thermal  circulation  of  warm  air  rising  in 
south-central  Missouri-Illinois  and  cool  air  sinking 
in  northern  portions  of  those  states  normal  to  the 
axis  of  maximum  frontogenetical  forcing.  Condi- 
tional symmetric  instability  was  also  diagnosed  in 
the  region  of  the  updraft  of  the  direct  thermal 
circulation.  This  'slantwise  convection,'  diagnosed 
where  surfaces  of  constant  geostrophic  angular 
momentum  slope  less  than  surfaces  of  equivalent 
potential  temperature,  is  believed  to  have  both 
increased  the  intensity  of  the  updraft  and  de- 
creased the  scale  length  of  the  phenomena.  The 
conditional  symmetric  instability  may  have  helped 
to  create  pulselike  eruptions  of  elevated  cloud  tops 
seen  in  satellite  imagery  and  often  noted  with  East 
Coast  cyclogenesis  by  several  researchers.  (Au- 
thor's abstract) 
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Iowa  State  Univ.,  Ames.  Dept.  of  Earth  Sciences. 
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5F  Grant  ATM-8611476. 

xcriptors:    'Monsoons,    'India.    'Climatology, 
ind.  Weather,  Mathematical  studies 

le  velocity-potential  fields  generated  from  the 
JGE  M-b  horizontal  winds  of  the  European 
ntre  for  Medium  Range  Weather  Forecasts 
re  subjected  to  an  empirical  orthogonal  function 
OF)  analysis  to  extract  the  annual  cycle  and  the 
50  day  mode  of  the  divergent  circulations.  It 
s  found  that  the  Indian  monsoon  circulation  is 
rtrayed  by  the  annual  cycle  of  the  divergent 
culation  and  develops  as  a  classical,  giant  sea- 
*ze  model.  On  the  other  hand,  this  monsoon 
tern  is  modulated  by  the  planetary-scale  30-50 
1  low-frequency  mode  to  establish  an  onset- 
ak-revival-retreat  life  cycle.  This  modulation  is 
:omplished  through  the  following  interaction 
icesses.  The  northeastward  propagation  of  the 
netary-scale  30-50  day  mode  over  the  Indian 
nsoon  region  induces  transient  local  Hadley  cir- 
ation  Through  this  type  of  circulation,  the 
netary-scale  30-50  day  mode  couples  with  and 
:rs  northward  the  low-level,  30-50  day  monsoon 
ughs  and  ridges  that  originated  around  the 
lator.  The  northward  migration  of  these  low- 
el  transient  troughs  and  ridges  cause,  respec- 
:ly,  the  deepening  and  filling  of  the  monsoon 
ugh  over  central  India.  The  evolution  of  this 
nsoon  trough  results  in  the  intensification  and 
jkening  of  the  Indian  monsoon  and  its  life 
:le.  (Author's  abstract) 
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MIDWEST    SEVERE    THUNDERSTORM 
VILS, 

ional  Aeronautics  and  Space  Administration, 
jenbelt.  MD.  Goddard  Space  Flight  Center. 
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nthly  Weather  Review  MRWEAB,  Vol.  116, 
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criptors:  'Remote  sensing,  'Thunderstorms, 
tellite  technology,  'Infrared  imagery,  'Model 
lies,  Weather.  Clouds,  Temperature,  Statistical 
lysis. 

ilyses  are  presented  of  the  cloud  top  and  anvil 
cture  of  severe  thunderstorms  as  observed  by 
Geostationary  Operational  Environmental  Sat- 
e  (GOES)  infrared  imagery  for  five  SESAME 
;s  during  1979  and  four  non-SESAME  cases 
mg  1980-82.  The  combination  of  strong  tropo- 
:ric  shear,  especially  near  the  tropopause  level, 
nse  updrafts,  and  overshooting  tops  appear  to 
in  important  ingredient  in  the  V  development. 
ere  weather  and  the  V  feature  are  strongly 
•elated  because  both  are  associated  with  strong 
rafts  and  large  tropospheric  shear,  although  the 
ner  has  especially  strong  shear  at  low  to  mid- 
:1s,  while  the  latter  is  associated  with  large 
ir  at  the  tropopause  level.  A  conceptual  model 
resented  in  which  the  close-in  warm  point  is 
iuced  by  both  internal  cloud  air  motions  and 
tospheric  flow  around  and  over  the  cloud  top. 
-•ulations  with  a  horizontal  two-dimensional 
matic  model  are  discussed  to  provide  insight 
invil  sizes  and  orientations.  The  observed  and 
leled  anvil  orientations  were  found  to  be  paral- 
o  the  storm  relative  winds  at  upper-levels.  The 
leled  anvil  width  was  found  to  be  related  to  the 
ical  mass  flux  in  the  updrafts,  the  anvil  thick- 
,  and  the  anvil-level  relative  wind  speed.  (Au- 
's  abstract) 
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motors:  'Sahara,  'Evapotranspiration, 
Jedo,  'Rainfall,   'Hydrologic  cycle,   'Atmos- 


pheric physics,  'Model  studies.  Simulation,  Vege- 
tation, Semiarid  climates,  Soil  water,  Evaporation, 
Rain,  Climatology,  Boundary  conditions.  Convec- 
tion. 

The  GLA  (Goddard  Laboratory  for  Atmospheres) 
GCM  (general  circulation  model)  was  employed  in 
three  experiments  to  investigate  the  influence  of 
surface  albedo  and  evapotranspiration  anomalies 
that  could  result  from  the  hypothetical  semiarid 
vegetation  over  North  Africa  (including  the 
Sahara  desert)  on  its  July  circulation  and  rainfall. 
The  results  of  the  first  experiment  show  that  the 
increased  soil  moisture  and  its  dependent  evapo- 
transpiration produces  a  cooler  and  moister  plane- 
tary boundary  layer  (PBL)  over  North  Africa  that 
is  able  to  support  enhanced  moist  convection  and 
rainfall  in  Sahel  and  southern  Sahara.  The  results 
of  the  second  experiment  show  that  the  lower 
surface  albedo  yields  even  higher  moist  static 
energy  in  the  PBL  and  further  enhances  the  local 
moist  convection  and  rainfall.  The  third  experi- 
ment, with  the  modified  rain-evaporation  parame- 
terization, produces  hydrological  cycle  and  accom- 
panying rainfall  anomalies  that  were  quite  similar 
to  those  of  the  second  experiment  specifically  over 
the  anomaly  region;  however,  some  differences 
between  the  second  and  third  experiments  were 
evident  in  distant  regions.  These  differences  sug- 
gest the  importance  of  a  different  and/or  a  better 
parameterization  of  falling  rain.  (Author's  abstract) 
W89-06542 
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SUBSYNOPTIC  ENVIRONMENT  ASSOCIAT- 
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Available  from  the  National  Technical  Information 
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Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA-13326,  July  1985.  46p,  12  fig 
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Orography,  Nevada,  Washington,  Oregon,  Weath- 
er patterns,  Cooling,  Satellite  technology,  Light- 
ing. 

Two  severe  thunderstorm  events  affecting  the 
intermountain  region  of  the  Pacific  Northwest  on 
April  23  and  April  30,  1981,  were  analyzed  using 
quasi-horizontal  isentropic  surfaces  and  vertical 
cross  sections.  These  events  developed  from  simi- 
lar synoptic  and  subsynoptic  environments.  The 
1200  GMT  isentropic  analyses  revealed  two  ther- 
mal ridges:  one  located  west  of  the  Cascades  and 
the  other  located  over  the  Great  Basin  of  Nevada. 
The  thermal  ridge  west  of  the  Cascades  moved 
eastward  during  the  morning  hours  above  the  radi- 
ation inversion  in  eastern  Washington.  This  warm 
air  acted  as  a  stabilizing  layer,  which  suppressed 
convection  throughout  the  day.  The  warm  air 
associated  with  the  thermal  ridge  in  the  Great 
Basin  mixed  to  the  surface  during  the  day  because 
of  the  strong  insolation  and  diabatic  processes.  A 
horizontal  potential  temperature  gradient  (thermal 
line)  formed  at  the  surface  in  southeastern  Oregon 
between  warm  modified  Pacific  air  to  the  north 
and  hot  continental  air  to  the  south.  The  initial 
convection  formed  solely  in  central  Oregon  in  the 
vicinity  of  the  thermal  line  and  its  attendant  cy- 
clonic circulation.  This  convection  was  well  to  the 
south  and  east  of  the  salient  surface  features,  the 
thermal  low.  and  the  Pacific  cold  front.  As  the 
cells  matured,  they  moved  northeastward  toward 
the  Columbia  Basin,  and  area  undergoing  thermo- 
dynamic destabilization  because  of  the  influx  of 
cooler,  drier  air  in  the  midlevels  associated  with  a 
trough  advancing  from  the  eastern  Pacific  Ocean. 
The  cells  reached  estimated  heights  between  12 
and  15  km  and  had  cloud-top  temperatures  be- 
tween  -60  C  and  -70  C  as  assessed  by  satellite 


Snow,  Ice,  and  Frost — Group  2C 

imagery.  Strong  winds,  heavy  rain,  hail,  and  copi- 
ous lightning  occurred  as  the  cells  formed  into  a 
mesoscale-type  complex  and  progressed  across  the 
Columbia  Basin  toward  Idaho  and  Montana.  (Au- 
thor's abstract) 
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Descriptors:  'Probable  maximum  precipitation, 
'Weather  patterns,  'Weather  forecasting,  'Predic- 
tion, Orography,  Precipitation,  Estimating,  Storms, 
Drainage  area. 

This  study  provides  all-season  general-storm  prob- 
able maximum  precipitation  (PMP)  estimates  for 
durations  from  1  to  72  hr  for  the  region  between 
the  Continental  Divide  and  the  103rd  meridian. 
For  the  nonorographic  portions  of  eastern  Mon- 
tana, Wyoming,  North  and  South  Dakota,  Colora- 
do, New  Mexico  and  western  Texas  for  area  sizes 
estimates  are  available  from  10  to  20,000  sq  mi.  For 
orographic  regions  of  these  states  east  of  the  Conti- 
nental Divide  estimates  are  available  for  area  sizes 
from  10  to  5,000  sq  mi.  The  study  also  provides 
estimates  of  local-storm  PMP  for  the  region.  These 
estimates  cover  durations  from  15  minutes  to  6 
hours  and  drainage  areas  between  1  and  500  sq  mi. 
A  step-by-step  procedure  for  computing  PMP  is 
presented  for  both  the  general-  and  local-storm 
criteria.  An  example  has  been  worked  out  for  the 
general-storm  criteria.  (Author's  abstract) 
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DAMAGE    RESULTING    FROM    A    SUDDEN 
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Group  2C — Snow,  Ice,  and  Frost 

Descriptors:  *lcc  jams.  »lcc  breakup.  'Damage, 
•Flood  damage,  *Ice  run,  Bridge  failure,  Bank 
erosion,  Channel  scour,  lee  drift,  Canada,  Flood- 
ing. 

On  January  4,  1984,  the  Nicola  River  and  its  two 
mam  tributaries  broke  up  suddenly  due  to  a  sharp 
increase  in  discharge  from  a  rain-on-melting-snow 
event  while  the  ice  cover  was  still  thick  and 
strong.  The  resulting  ice  run  and  attendant  jam- 
ming caused  hundreds  of  thousands  of  dollars  in 
damage  to  public  and  private  property,  including 
the  killing  of  livestock,  damage  to  trees,  destruc- 
tion of  a  bridge  and  several  riprapped  banks,  de- 
struction of  fish  eggs  due  to  channel  scour  by  ice 
blocks,  and  the  movement  of  a  mobile  home  100  m 
downstream.  Four  ice  jams  remained  in  place  for 
up  to  a  week  after  the  ice  drive.  All  the  damage 
was  due  either  to  the  severe  ice  run  within  the 
channel  or  to  flow  forced  out  over  the  floodplain 
by  ice  jams.  (Author's  abstract) 
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ies, Ice  drift,  Canada,  Hydraulic  friction,  Ontario 
Rivers. 

Favorable  weather  conditions  in  January,  1986, 
resulted  in  a  breakup  jam  on  the  Thames  River, 
Ontario,  that  froze  in  place.  This  afforded  safe 
access  and  performance  of  detailed  thickness  meas- 
urements that  are  normally  not  possible  to  obtain. 
The  thickness  of  the  jam  is  highly  variable  in  the 
lateral  direction  but  without  consistent  trends, 
which,  in  a  crude  sense,  justifies  the  assumption  of 
lateral  uniformity  made  for  analytical  purposes.  In 
the  downstream  direction,  the  thickness  increased, 
except  for  a  short  reach  downstream  of  the  toe 
where  it  rapidly  decreased  to  zero.  Approximate 
assessment  of  the  absolute  roughness  of  the  jam 
indicated  fair  agreement  with  earlier  deductions 
based  on  hydraulic  resistance  data.  Using  existing 
theoretical  concepts,  it  was  deduced  that  the 
downstream  portion  of  the  jam  was  likely  formed 
by  'shoves'  or  internal  collapse  (wide  channel  jam) 
whereas  the  upstream  portion  was  likely  formed 
by  frontal  progression  (narrow  channel  jam)  and 
juxtaposition.  For  the  former  reach,  the  present 
data  enabled  approximate  evaluation  of  coefficients 
utilized  in  pertinent  theories.  Agreement  with  pre- 
viously published  values  was  good,  though  in  one 
instance  there  are  no  previous  field  determinations. 
To  study  the  decline  of  jam  thickness  past  the  toe, 
the  wide  jam  theory  was  adapted  to  describe  a  jam 
overlain  by  solid  ice  cover.  This  enabled  approxi- 
mate determination  of  the  friction  coefficient  be- 
tween the  jam  and  the  cover.  (Author's  abstract) 
WX9-05828 


INFLUENCE  OF  ICE  LAYERS  ON  THE 
TRAVEL  TIME  OF  MELTWATER  FLOW 
THROUGH  A  SNOWPACK, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geolo- 
gy- 

I)   I   Furbish 

Arctic  and  Alpine  Research  ATLI'AV,  Vol.  20, 
No.  J,  p  265-272,  August  1988.  7  fig,  14  ref, 
append 

Descriptors:  'Travel  time,  "Ice  cover,  *Snowmelt, 
>  i      Mathematical    models,    Anisotropy, 

Darcys  law,  Saturated  How,  Flow  velocity. 

I  he  flow  of  water  in  the  vicinity  of  ice  layers 
within  an  isothermal  snowpack  is  examined  using 
I), in  i, in  laws  rreated  aa  lemipermeable  bound- 
aries, i<  n  dm  -  iin  ri  lidi  n<  -  mum  ,: 
water  within  the  pa<  1.  by  di  livi  ring  saturated  How 
to  thi  downslope  ice-layei  dgi  hen<  e  How  is 
trammitted  downward  fastei  than  the  ipi  -  'I  ol  an 
itei  thai  would  -      i  in 


the  absence  of  ice  layers.  I  his  could  produce  a 
more  rapid  runoff  than  might  be  expected  from  a 
homogeneous  snowpack.  The  effectiveness  of  this 
Flow-timing  mechanism  depends  on  changing  rates 
of  meltwatc-r  influx.  If  a  stratified  snowpack  is 
treated  as  an  anisotropic  medium,  the  anisotropy 
must  be  modeled  as  time-dependent  over  individ- 
ual diurnal  cycles.  (Author's  abstract) 
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EFFECTS  OF  GLACIAL  ICE  ON  SUBSURFACE 
TEMPERATURES  OF  HYDROTHERMAL  SYS- 
TEMS IN  YELLOWSTONE  NATIONAL  PARK, 
WYOMING:  FLUID-INCLUSION  EVIDENCE, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 
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STUDIES      OF      A      SUBARCTIC      COASTAL 
MARSH:  I.  HYDROLOGY, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see1  Field  2L. 
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ROLE  OF  FRONTOGENETICAL  FORCING 
AND  CONDITIONAL  SYMMETRIC  INSTABIL- 
ITY IN  THE  MIDWEST  SNOWSTORM  OF  30- 
31  JANUARY  1982, 

Saint  Louis  Univ.,  MO.  Dept.  of  Earth  and  Atmos- 
pheric Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
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SUPERCOOLED  WARM  RAIN  PROCESS  AND 
THE  SPECIFICATION  OF  FREEZING  PRE- 
CIPITATION, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

G.  J.  Huffman,  and  G.  A.  Norman. 
Monthly  Weather  Review  MRWEAB,  Vol.   116, 
No.  11,  p  2172-2182,  November  1988.  6  fig,  6  tab,  9 
ref,  2  append.  National  Weather  Service  Coopera- 
tive Agreement  NA85AA-H-SD124. 

Descriptors:  'Freezing,  'Precipitation,  'Super- 
cooling, 'Atmospheric  physics,  Ice,  Melting.  At- 
mospheric water,  Regression  analysis,  Weather, 
Atmosphere,  Clouds,  Saturation,  Temperature, 
Rainfall. 

About  30%  of  freezing  precipitation  cases  are  ob- 
served to  occur  in  a  subfreezing  atmosphere  (con- 
trary to  the  classical  melting  ice  model).  These 
cases  are  explained  with  the  concept  of  the  'super- 
cooled warm  rain  process'  (SWRP);  the  warm  rain 
process  can  yield  liquid  hydrometeors  at  subfreez- 
ing temperatures  whenever  too  few  ice  nuclei  are 
available  to  create  solid  hydrometeors.  It  was 
found  that  all  of  the  freezing  precipitation  cases  in 
a  subfreezing  atmosphere  show  a  rapid  decrease  of 
moisture  content  in  the  zone  above  the  inferred 
cloud  top  (decreasing  from  liquid  to  ice  saturation 
in  less  than  20  mb),  at  temperatures  ranging  from  0 
to  -10  C.  Additionally,  this  structure  prevails 
among  freezing  cases  (43%)  much  more  than 
among  solid  or  liquid  cases  (10%  and  15%,  respec- 
tively). Regression  experiments  demonstrated  that 
freezing  precipitation  was  best  described  when 
(discretized)  predictors  were  combined  to  describe 
particular  physical  processes,  such  as  the  SWRP. 
Besides  the  SWRP,  the  usual  melting  ice  process 
variables,  such  as  cold-layer  size,  and  surface  tem- 
perature are  important  for  specifying  freezing  pre- 
cipitation. The  system  handles  liquid  and  solid 
precipitation  adequately,  but  is  deficient  in  specify- 
ing freezing  cases.  This  last  result  is  in  agreement 
with  previous  studies,  and  reflects  the  small  sample 
si/e  due  to  the  rarity  of  freezing  cases.  (Author's 
abstract) 
W89-06539 


SNOW    (OVER   AS   AN   INDICATOR   OF  CLI- 
MATE  CHANGE, 

Lamonl  Doherty    Geological   observatory.    Pali- 
sades. NY 
I )  A  Robinson. 
Available   from   National    fechnica!    information 


Service.  Springfield,  VA  22161.  as  AD-A186  880.  | 
Price  codes:  A03  in  paper  copy.  A01  in  microfiche 
I  lp,  5  fig.  3  tab.  21  ref  NSF  Grant  ATM  86-18676: 
and  Air  Force  Grant  AFOSR  86-0053 

Descriptors:  'Climate  changes,  'Climatology,  i 
♦Data  interpretation.  'Snow  cover.  Projections, 
Air  temperature,  Weather  data  collections.  Re- 
gional analysis,  Satellite  technology,  Snow 

January  snow  cover  in  portions  of  the  Midwest  i 
and  Great  Plains  of  the  United  States  has  shown 
significant  variations  during  this  century  on  year- , 
to-year  and  long-term  time  frames   Over  the  past  I 
forty    years,   snow   cover   has   increased    in   each 
region/  This  trend  began  in  the  late  1920's  in  the 
Plains,  while  in  the  Midwest  the  recent  trend  was 
preceded     by     several     decade-long     oscillations. 
Snow  cover  data   used   in   the   analysis   included 
nearly  complete  records  from  twenty  ground  sta- 
tions between  1901  and  1978  and  weekly  satellite- 
derived  charts  between  1967  and  1986.  There  is  a 
reasonable   agreement   between   regional   analyses 
made  with  each  of  the  independent  data  sets  for 
the  1967-1978  interval.  There  appears  to  be  a  posi- 
tive relationship  between  colder  and  snowier-than- 
normal    and    warmer-than-normal    and    relatively  i 
snow  free  Januaries.  (Author's  abstract) 
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EVALUATION  OF  THE  MAGNETIC  INDUC- 
TION CONDUCTIVITY  METHOD  FOR  DE- 
TECTING FRAZIL  ICE  DEPOSITS, 

Cold    Regions    Research    and    Engineering    Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  7B. 
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CHLOROPHENOL  COMPOUNDS   IN  SNOW, 

Jyvaeskylae  Univ.  (Finland).  Inst,  for  Environment 

Research. 

For  primary  bibliographic  entry  see  Field  5A. 
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ICE  AND  SEDIMENT  FACTORS  IN  THE  SE- 
LECTION OF  INUIT  WATER  SUPPLIES 
FROM  LENTIC  SOURCES, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5F. 
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PARAMETERIZATION  OF  REGIONAL  EVAP- 
ORATION: SOME  DIRECTIONS  AND  STRAT- 
EGIES, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

W.  Brutsaert. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 

p  409-426,  September  30,  1988.  6  fig,  59  ref.  NSF 

Grant  ATM-8601 115. 

Descriptors:  'Model  studies,  'Evaporation,  'Re- 
gional analysis,  'Runoff,  'Hydrologic  models, 
•Water  loss,  Climatology,  Turbulent  transport, 
Boundary  processes.  Latent  heat,  Sensible  heat, 
Parameterization,  Research  priorities,  Mathemati- 
cal models. 

The  success  of  currently  available  methods  for 
predicting  runoff  and  other  facets  of  watershed 
hydrology  depends  on  a  knowledge  of  the  water 
'losses'  through  evaporation.  General  circulation 
models  of  climate  dynamics  appear  to  be  quite 
sensitive  to  the  statement  of  land  surface  processes 
in  general,  and  of  evaporation  in  particular.  Sever- 
al approaches  dealing  with  this  problem  have  re- 
sulted from  advances  in  the  description  of  turbu- 
lent transport  phenomena  in  the  atmospheric 
boundary  layer.  Issues  under  investigation  are  the 
dissimilarity  between  sensible  and  latent  heal  trans- 
port, the  simple  slab  concept  for  budget  calcula- 
tions and  the  development  of  bulk  transfer  equa- 
tions. A  number  of  large-scale  experiments,  some 
jusi  completed,  will  improve  present  understand- 
ing and  parameterization  techniques  for  surface 
fluxes   of   water    vapor   and    related    land    surfao 
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processes.  Recent  developments  of  concepts  and 
some  experimental  activities  are  reviewed,  includ- 
ing: flux-profile  relationships  (similarity  and  dis- 
similarity), boundary  layer  budgets  with  slab  ap- 
proach, bulk  transfer  methods,  and  mesoscale  ex- 
perimentation. (Author's  abstract) 
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EVAPORATION  FROM  LAKE  BIWA, 

Kyoto  Univ.  (Japan).  Disaster  Prevention  Re- 
search Inst. 

S.  Ikebuchi,  M.  Seki,  and  A.  Ohtoh. 
Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 
p  427-449,  September  30,  1988.  14  fig,  7  tab,  8  ref. 

Descriptors:  'Instrumentation,  *Data  acquisition, 
•Lake  Biwa.  'Evaporation,  Estimating,  Evapora- 
tion pans,  Eddy  correlation  method,  Heat  balance, 
Aerodynamic  method.  Bulk  transfer,  Water  tem- 
perature. Wind  velocity,  Air  temperature,  Humidi- 
ty, Seasonal  distribution.  Annual  variation,  Com- 
parison studies. 

An  experiment  has  been  under  way  since  1985  to 
determine  the  best  method  to  estimate  the  evapora- 
tion from  Lake  Biwa  (Japan).  A  comparison  of 
direct  measurements  by  the  eddy  correlation 
method  and  large  evaporation  pan  method,  and  the 
indirect  estimation  by  the  aerodynamic  and  heat 
lalance  method  was  made.  As  a  result,  the  estima- 
tion of  evaporation  from  Lake  Biwa  was  carried 
sut  for  a  long  continuous  time  by  the  bulk  transfer 
method,  based  on  measurements  of  surface  water 
temperature,  wind  velocity,  air  temperature,  and 
lumidity  at  about  6  m  above  the  lake  surface, 
nade  on  a  platform  200  m  offshore.  The  annual 
variation  of  evaporation  was  greater  in  autumn  and 
■vinter  (September  to  March)  than  in  spring  and 
.ummer  (April  to  August).  (Author's  abstract) 
W89-05862 


■VEIGHING  LYSIMETER  IN  A  REGENERAT- 
NG  EUCALYPT  FOREST:  DESIGN,  CON- 
STRUCTION, AND  PERFORMANCE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia). 

-or  primary  bibliographic  entry  see  Field  7B 
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NTERCEPTION  LOSS  FROM  EUCALYPT 
■OREST:  LYSIMETER  DETERMINATION  OF 
JOLRLY  RATES  FOR  LONG  TERM  EVALUA- 
ION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia). 

X.  Dunin,  E.  M.  O'Loughlin,  and  W.  Reyenga 
lydrological  Processes  HYPRE3,  Vol.  2,  No.  4,  p 
15-329,  October-December  1988.  7  fig,  2  tab    31 


Oescnptors:  'Lysimeters,  'Forest  hydrology. 
Interception  loss,  'Canopy,  'Eucalyptus  forests, 
-oniferous  forests.  Australia,  New  Zealand,  Rain- 
ill. 

analyses  of  the  response  by  a  weighing  lysimeter 
i  Kioloa  State  Forest  during  and  after  rainfall 
rovided  values  of  interception  loss  rate.  The  de- 
lved rates  for  time  scales  between  0.1  and  1.0 
im/h  were  generally  similar  throughout  storm 
vents  to  losses  determined  from  throughfall  and 
temflow  observations.  During  post-rainfall  peri- 
ds  of  canopy  drying,  enhanced  rates  of  lysimeter 
vaporation  were  consistent  with  micrometeorolo- 
lcal  determinations  of  the  partitioning  of  available 
Miant  energy,  based  on  atmospheric  gradients  of 
umidity  and  temperature.  Interception  losses  from 
ie  eucalypt  forest,  deduced  from  the  lysimeter 
sponse.  varied  between  10  and  15  percent  of 
ross  rainfall  in  3  consecutive  12  month  periods 
£ereas  the  corresponding  rainfall  ranged  between 
Ei„  mm/yr.  Daytime  losses  accounted 

Jr  about  2/3  of  total  interception  loss  with  a 
milar  fraction  occurring  during  rain  periods. 
torage  capacity  of  the  evergreen  forest  canopy 
as  inferred  to  0.35  mm.  Hourly  loss  rates  during 
untall  ranged  up  to  0.8  mm/h  but  with  decreasing 
lean  values  and  variability  with  increasing  time 
-ale  resulting  in  a  monthly  mean  value  computed 
>r  the  total  number  of  hours  of  rain  of  approxi- 


mately 0.1  mm/h.  A  preliminary  analysis  of  loss 
rate  in  terms  of  storm  windspeed  and  rainfall  inten- 
sity explained  about  half  of  its  variation  in  statisti- 
cally derived  relationships.  Improved  time  resolu- 
tion of  the  order  of  seconds  was  considered  a 
prerequisite  to  the  physical  understanding  of  turbu- 
lent transport  from  saturated  canopies.  The  small 
value  of  interception  storage  capacity  was  consid- 
ered in  relation  to  that  for  pine  forest  as  a  basis  for 
explaining  observed  differences  in  interception  be- 
havior between  eucalypt  forest  and  coniferous 
plantations  in  the  same  area.  Large  differences  in 
interception  losses  between  the  Kioloa  site  and 
evergreen  forest  in  the  South  Island  of  New  Zea- 
land and  also  eucalypt  forest  in  Western  Australia 
were  attributed  to  dissimilar  meteorological  condi- 
tions at  the  various  sites.  (See  also  W89-05886) 
(Author's  abstract) 
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PARAMETERIZATION    OF   THE    EVAPORA- 
TION OF  RAINFALL, 

Oregon  State  Univ.,  Corvallis.   Dept.  of  Atmos- 
pheric Sciences. 

For  primary  bibliographic  entry  see  Field  2B 
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IMPROVING  PROJECTED  POTENTIAL  EVA- 
POTRANSPIRATION  ESTIMATES  USING  NA- 
TIONAL WEATHER  SERVICE  FORECASTS, 

Nebraska  Univ. -Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

S.  J.  Meyer,  K.  G.  Hubbard,  and  D.  A.  Wilhite. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol 

27,  No.  10,  p  1183-1188,  October  1988.  1  fig,  4  tab, 

9  ref.  National  Climate  Program  Office  Grant  87- 

123-032-01. 

Descriptors:  'Evapotranspiration  potential, 
'Weather,  Climatology,  Meteorology,  Estimating, 
Projections,  Climatic  data,  Air  temperature,  Esti- 
mating equations,  Relative  humidity,  Solar  radi- 
ation. 

The  results  of  a  survey  conducted  by  the  Universi- 
ty of  Nebraska's  Center  for  Agricultural  Meteorol- 
ogy and  Climatology  of  Agricultural  Network 
users  are  discussed.  The  results  of  potential  evapo- 
transpiration projections  (calculated  using  the 
Blaney-Criddle  approach,  which  employs  normal 
climatic  data  to  project  potential  evapotranspira- 
tion estimates  up  to  three  days  into  the  future) 
were  labeled  unrealistic.  To  improve  these  projec- 
tions, National  Weather  Service  forecast  variables 
were  used  as  input  into  the  Blaney-Criddle  and 
Penman  equations.  Potential  evapotranspiration 
projections  calculated  according  to  the  Penman 
equation,  with  data  measured  by  automated  weath- 
er stations  as  input,  were  assumed  to  represent  the 
best  projections  for  the  summer  of  1985.  Increased 
accuracy  in  potential  evapotranspiration  projec- 
tions due  to  increased  accuracy  in  the  individual 
forecasted  input  variables  was  evaluated.  Overall, 
daily  potential  evapotranspiration  projections 
made  with  the  Blaney-Criddle  equation  were  sub- 
stantially improved  using  the  National  Weather 
Service  forecasted  temperature  in  place  of  normal 
temperature;  over  a  growing  season,  however,  ac- 
curate estimates  resulted  from  using  normal  tem- 
peratures. The  use  of  National  Weather  Service- 
forecasted  variables  as  input  into  the  Penman  equa- 
tion offers  the  greatest  potential  for  improving 
potential  evapotranspiration  projections.  'Over- 
forecasting'  of  all  variables  limited  the  ability  of 
the  Penman  equation  in  this  study.  For  greatest 
improvement  in  potential  evapotranspiration  pro- 
jections using  the  Penman  equation,  efforts  should 
be  concentrated  on  improving  forecasts  of  relative 
humidity  and  solar  radiation.  (Author's  abstract) 
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CHEMICAL  AND  MINERALOGICAL  EFFECTS 
OF  SALINE  WATER  MOVEMENT  THROUGH 
A  SOIL  DURING  EVAPORATION, 

Centre    National    de    la    Recherche    Scientifique, 

Strasbourg  (France).  Centre  de  Sedimentologie  et 

de  Geochimie  de  la  Surface. 
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ADDITIONAL  SOLUTIONS  FOR  STEADY- 
STATE  EVAPORATION  FROM  A  SHALLOW 
WATER  TABLE, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

A.  W.  Warrick. 

Soil  Science  SOSCAK,  Vol.  146,  No.  2,  p  63-66 

August  1988.  1  tab,  6  ref. 

Descriptors:  'Mathematical  analysis,  'Water  table, 
'Evaporation,  Mathematical  models,  Soil  water, 
Water  table  fluctuations,  Numerical  analysis.  Cap- 
illary conductivity. 

Evaporation  from  a  shallow  water  table  is  exam- 
ined to  provide  addition  analytical  solutions  for 
steady-state  evaporation.  An  unsaturated  conduc- 
tivity function  K  of  the  form  K  =  a/(S(to  the  nth 
power)  +  b)  is  used,  where  S  is  the  matric  suction, 
and  a,  b,  and  n  are  constants.  The  results  of  Gard- 
ner and  Fireman  (1958)  are  generalized  to  all  n  > 
1,  including  fractional  values,  and  b  =  0,  for  which 
K  reduces  to  the  form  commonly  referred  to  as 
that  of  Brooks  and  Corey.  A  table  is  presented 
from  which  evaporation  rates  follow  for  a  wide 
range  of  depths  and  hydraulic  conductivity  func- 
tions of  the  above  form.  These  figures  may  be  used 
either  for  direct  calculations  of  evaporation  or  for 
checking  numerical  algorithms.  (Geiger-PTT) 
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INTERMITTENT  EVAPORATION,  MOISTURE 
DISTRIBUTION,  AND  SALT  REDISTRIBU- 
TION THROUGH  SALINE-SODIC  CLAY  SOIL 
AS  AFFECTED  BY  IRRIGATION  FREQUENCY 
AND  QUANTITY, 

Khartoum   Univ.   (Sudan).   Dept.  of  Agricultural 
Engineering  and  Soil  Science. 
M.  H.  Dahab,  M.  A.  Mustafa,  and  H.  A.  Abdel 
Rahman. 

Soil  Science  SOSCAK,  Vol.  146,  No.  3,  p  168-175 
September  1988.  8  fig,  5  tab,  17  ref. 

Descriptors:  'Saline  soils,  'Evaporation,  'Clays, 
'Irrigation  effects,  'Salt,  'Soil  water,  Leaching, 
Adsorption,  Soil  profiles,  Conductivity,  Soil  tex- 
ture, Soil  moisture  retention,  Mathematical  analy- 
sis. 

The  effects  of  three  intervals  (5,  10,  and  20  days) 
and  four  total  amounts  of  irrigation  water  (120, 
240,  360,  and  480  mm)  applied  at  two  rates  (3  or  6 
mm/day)  on  intermittent  evaporation,  soil  mois- 
ture distribution,  and  salt  redistribution  through 
saline-sodic  clay  soil  columns  with  initial  zonal 
distribution  of  salts  was  investigated.  The  results 
indicated  that  after  a  threshold  period,  which  was 
longer  for  the  lower  rate  of  water  application, 
cumulative  evaporation  (E)  increased  with  de- 
crease in  irrigation  interval.  In  accordance  with 
previous  findings,  E  was  a  linear  function  of  the 
square  root  of  time,  i.e.,  E  =  c(the  square  root  of 
t),  where  c,  under  the  experimental  conditions,  is 
largely  determined  by  the  amount  of  water  applied 
per  irrigation.  The  transmission  zone  of  the  mois- 
ture distribution  profiles  lengthened  and  the  wet- 
ting front  advanced  deeper,  and  consequently  salt 
leaching  improved  as  time  progressed  and  as  the 
irrigation  interval  and  the  amount  of  water  applied 
increased.  The  sodium  adsorption  ratio  profiles 
qualitatively  followed  the  electrical  conductivity, 
EC(subscript  1:5),  redistribution  patterns.  The 
depth  of  the  wetting  front  and  the  amount  of  the 
water  stored  accounted  for  97.4  and  96.8%  (r 
(subscript  .001)  =  0.872)  of  the  variability  of  the 
depth  of  the  desalinized  zone,  respectively.  The 
amount  of  the  stored  water  accounted  for  68% 
(r(subscript  0.1)  =  0.765)  of  the  variability  of  the 
weighted  mean  EQsubscript  1:5)  of  the  desalinized 
zone.  (Author's  abstract) 
W89-06484 


GCM  SIMULATION  STUDY  OF  THE  INFLU- 
ENCE OF  SAHARAN  EVAPOTRANSPIRA- 
TION AND  SURFACE-ALBEDO  ANOMALIES 
ON  JULY  CIRCULATION  AND  RAINFALL, 

National   Aeronautics  and   Space   Administration, 
Greenbelt.    MD.    Goddard    Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-06542 
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Field  2— WATER  CYCLE 


Group  2D — Evaporation  and  Transpiration 


EVAPORATION  AND  WEATHER:  TECHNI- 
CAL MEETING  44,  EDE,  THE  NETHER- 
LANDS, 25  MARCH  1987. 

The  Hague,  Netherlands.  Proceedings  and  Infor- 
mation/TNO  Committee  on  Hydrological  Re- 
search; no.  39.  1987.  98p.  Edited  by  J.C.  Hooghart. 

Descriptors:  'Evaporation,  *Weather,  'Symposi- 
um,  *The  Netherlands,  Meteorological  data  collec- 
tion, Agriculture,  Hydrology,  Macrohydrology, 
Radiation,  Air  temperature,  Weather  forecasting, 
Estimating,  Model  "studies.  Air  circulation,  Clima- 
tology. 

The  papers  in  this  technical  meeting  on  evapora- 
tion and  weather  volume  start  with  meteorology's 
traditional  role  in  supplying  evaporation  data  for 
use  in  agriculture,  hydrology,  etc.  A  new  practice 
adopted  for  computing  evaporation  data  for  the 
Netherlands  on  a  daily  basis  is  described.  The  new 
method  is  based  on  a  simple  formula  for  estimating 
evaporation  from  observed  data  on  global  radi- 
ation and  air  temperature  only.  It  replaces  the 
method  based  on  the  well-known  Penman  formula. 
It  seems  logical  that  evaporation  data  eventually 
will  be  produced  as  a  byproduct  of  limited-area 
numerical  weather-prediction  models.  Present 
operational  models  are  still  incapable  of  adequately 
resolving  the  small-scale  differences  in  evapora- 
tion. However,  the  basic  principles  of  such  models 
are  discussed.  Papers  on  the  physical  aspects  and 
on  a  specific  model  indicate  the  potential  capability 
of  weather  models  in  the  estimation  of  evapora- 
tion. The  more  far-reaching  developments  related 
to  hydrology  in  general  in  large-scale  global  circu- 
lation models  (GCMs)  are  also  discussed.  The  term 
'macrohydrology',  defining  those  activities  which 
seek  to  improve  the  incorporation  of  hydrological 
processes,  including  evaporation,  into  GCMs,  is 
introduced.  The  meeting  which  generated  these 
proceedings  will  doubtless  need  to  be  followed  a 
few  years  from  now  by  one  covering  the  subject 
from  a  climate-modeling  viewpoint.  (See  W89- 
06699  thru  W89-06704)  (Shidler-PTT) 
W89-06698 


METEOROLOGICAL  USE  OF  EVAPORATION 
DATA, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
C.  J.  E.  Schuurmans. 

IN:  Evaporation  and  Weather:  Technical  Meeting 
44,  Ede,  The  Netherlands,  25  March  1987.  The 
Hague,  Netherlands.  1987.  p  1-3.  2  ref. 

Descriptors:  'Meteorological  data  collection, 
'Evaporation,  Air  masses,  Water  vapor,  Weather 
forecasting,  Weather  patterns,  Hydrologic  cycle, 
Simulation,  Agriculture,  Forestry,  Climatology. 

Air-mass  properties  determining  weather  are 
strongly  dependent  on  the  input  of  water  vapor 
from  the  earth's  surface.  So  for  weather-prediction 
purposes  evaporation  data,  or  methods  to  compute 
evaporation,  are  needed.  Evaporation  as  a  compo- 
nent of  the  global  hydrological  cycle  plays  an 
extremely  vital  role  in  numerical  simulation  of 
world  climate.  Data  on  evaporation  to  be  used  in 
agriculture,  hydrology,  forestry,  etc.,  are  usually 
supplied  by  meteorologists.  Recent  developments 
have  made  evaporation  of  major  interest  for  use  by 
physical  climatologists  and  meteorologists  them- 
selves. Improvements  are  needed  in  our  under- 
standing of  the  relation  between  small-scale  hydro- 
logical  processes  and  average  descriptions  for  large 
areas,  used  in  global  circulation  models.  On  the 
one  hand  there  is  the  user  of  evaporation  data  on 
scales  of  tens  of  kilometers  or  less,  while  on  the 
other  evaporation-process  descriptions  are  needed 
as  inputs  for  large-scale  global  climate  models  on 
scales  of  the  order  of  300  x  300  km.  These  descrip- 
tions are  already  used  in  some  operational  weather- 
prediction  models  (e.g.,  in  the  model  of  the  Euro- 
pean Center  for  Medium  Range  Weather  Forecasts 
on  which  the  Netherlands'  5-day  forecasts  are 
based).  The  emergence  of  global-scale  hydrology 
brings  evaporation  and  other  hydrological  process- 
es to  the  forefront  of  both  research  and  applica- 
tion (See  also  wm  06698)  (Shidler-PTT) 
W89-06699 


I- ROM  I'l  NMAN  IO  MAKKINK, 


Agricultural     Univ.,    Wageningen    (Netherlands) 

Dept.  of  Physics  and  Meteorology. 

H.  A.  R.  de  Bruin. 

IN:  Evaporation  and  Weather:  Technical  Meeting 

44,   Ede,  The  Netherlands,  25  March    1987.  The 

Hague,  Netherlands.  1987.  p  5-31.  1  fig,  4  tab,  34 

ref. 

Descriptors:  'Evapotranspiration  potential,  'Math- 
ematical equations,  'Estimating  equations,  Pen- 
mans  equation,  Makkinks  expression,  Open-water 
evaporation,  Reference-crop  evapotranspiration, 
Crop  factor,  Evaporation,  Estimating,  Comparison 
studies,  Correlation  analysis,  Meteorological  data 
collection,  The  Netherlands. 

The  background  and  applicability  of  Penman's 
equation  is  briefly  discussed.  Commonly,  the  so- 
called  'open  water  evaporation'  (OWE),  which  is 
obtained  with  the  Penman  formula,  is  multiplied  by 
a  suitable  crop  factor  to  obtain  an  estimate  of  the 
'potential'  evapotranspiration.  This  'crop  factor 
method'  appears  to  be  rather  crude.  OWE-despite 
its  name-cannot  be  used  for  'real'  open  water. 
Another  important  drawback  is  the  fact  that  there 
is  a  lot  of  confusion  about  the  way  it  is  calculated. 
This  confusion  is  the  main  reason  that  the  Royal 
Netherlands  Meteorological  Institute  has  decided 
to  stop  the  routine  publication  of  OWE.  Since 
there  was  still  a  need  for  an  evaporation  estimate 
similar  to  OWE  which  could  be  used  in  the  crop- 
factor  approach,  an  alternative  for  OWE  was 
sought.  The  formula  proposed  by  Makkink  ap- 
peared to  be  very  suitable  for  this  purpose.  A  new 
evaporation  estimate  based  on  Makkink's  expres- 
sion is  called  the  'reference  crop  evapotranspira- 
tion' (RCE).  The  background  of  the  RCE  is  dis- 
cussed. In  addition,  a  comparison  is  presented  be- 
tween the  RCE  and  the  'old'  quantity  OWE.  This 
comparison  reveals  that  in  the  growing  season 
(April  through  September)  the  two  quantities  are 
correlated  very  well.  Finally,  it  is  noted  that  crop 
factors,  which  allow  the  use  of  the  crop  factor 
method,  have  been  derived  using  the  RCE  as  refer- 
ence. (See  also  W89-06698)  (Shidler-PTT) 
W89-06700 


CROP  FACTORS  IN  RELATION  TO  MAKKINK 
REFERENCE:  CROP  EVAPOTRANSPIRA- 
TION, 

Institute   for  Land  and  Water  Management   Re- 
search, Wageningen  (Netherlands). 
R.  A.  Feddes. 

IN:  Evaporation  and  Weather:  Technical  Meeting 
44,  Ede,  The  Netherlands,  25  March  1987.  The 
Hague,  Netherlands.  1987.  p  33-45.  3  tab,  2  fig,  21 
ref. 

Descriptors:  'Evapotranspiration,  'Mathematical 
equations,  'Reference-crop  evapotranspiration, 
'Crop  factor,  Penmans  equation,  Open-water 
evaporation,  Makkinks  expression,  Advection,  Irri- 
gation practices,  Climatology,  Soil  water,  Radi- 
ation, Air  temperature. 

In  order  to  compute  maximum  possible  evapotran- 
spiration of  a  certain  crop,  EMAX,  this  quantity  is 
often  related  empirically  to  the  evaporation  of  a 
hypothetical  shallow-water  surface,  called  'open- 
water  evaporation',  OWE.  EMAX  is  related  to 
OWE  simply  by  multiplying  OWE  by  a  'crop 
factor',  g.  Note  that  g-values  were  derived  from 
fields  with  different  local  conditions  and  agricul- 
tural practices.  These  local  effects  may  include  size 
of  fields,  advection,  irrigation  and  cultivation  prac- 
tices, climatologieal  variations  in  time  and  altitude, 
and  soil-water  availability.  Instead  of  taking  the 
evaporation  of  a  hypothetical  water  surface  as  a 
reference  to  calculate  EMAX,  the  evapotranspira- 
tion of  a  reference  crop,  i.e.,  of  "standard'  grass  8  to 
13  cm  high,  well  supplied  with  water,  can  be  used. 
EMAX  can  thus  be  computed  as  the  product  of  a 
new  crop  factor,  f,  and  the  'reference-crop  evapo- 
transpiration' (RCE),  the  maximum  possible  evapo- 
transpiration of  grass  according  to  Makkink.  The 
Makkink  relationship  has  the  advantage  over 
OWE  that  easily-measurable  quantilies  such  as 
global  radiation  and  air  temperature  will  sufficient- 
ly describe  evapotranspiration.  The  new  crop  fac- 
tors f  can  be  derived  from  the  old  factors  g.  All  the 
remarks  that  were  made  concerning  the  g-factors 
arc  also  valid  for  the  f-factors,  so  one  has  always  lo 


be  careful  in  applying  these  data   (See  also  W89- 

06698)  (Shidler-PTT) 

W89-06701 


CLIMATOLOGICAL  DATA  ON  EVAPORA- 
TION IN  THE  NETHERLANDS:  PAS  I, 
PRESENT  AND  FUTURE, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 

W.  N.  Lablans. 

IN:  Evaporation  and  Weather:  Technical  Meeting 

44,  Ede,  The  Netherlands,  25  March   1987.  The 

Hague,  Netherlands.  1987.  p  47-62.  3  fig,  1  tab,  13 

ref. 

Descriptors:  'Evaporation,  'Climatology,  'Data 
collections,  'The  Netherlands,  Institutions,  Orga- 
nizations, Publications,  Penmans  equation,  Mak- 
kinks expression,  Reference-crop  evapotranspira- 
tion, Radiation,  Temperature,  Networks. 

The  various  time  series  of  evaporation  published 
by  the  Royal  Netherlands  Meteorological  Institute 
(KNMI)  are  discussed  and  the  future  practice  of 
the  calculation  and  the  dissemination  of  evapora- 
tion data  by  KNMI  is  described.  Data  on  evapora- 
tion for  a  number  of  stations  have  been  published 
by  the  KNMI  since  1911.  Until  March  1987,  the 
evaporation  data  were  calculated  according  to 
Penman's  method.  As  various  modifications  of  the 
original  method  have  been  introduced,  both  inside 
and  outside  KNMI,  confusion  has  arisen  about  the 
precise  significance  of  the  various  data  sets  pub- 
lished in  the  KNMI  climatologieal  bulletins  and  in 
monographs.  Therefore  a  Working  Group,  with 
representatives  of  KNMI  and  the  Netherlands  Or- 
ganization for  Applied  Scientific  Research  Com- 
mittee on  Hydrological  Research  as  members,  ad- 
vised that  KNMI  should  stop  using  the  Penman 
method  and  in  the  future  should  adopt  a  method 
proposed  by  G.  F.  Makkink.  Accordingly  it  has 
been  decided  to  calculate,  beginning  April  1st 
1987,  a  reference-crop  evapotranspiration  (RCE). 
Values  for  RCE  will  be  calculated  from  daily 
values  of  global  radiation  and  temperature  for  a 
network  of  stations.  Data  on  RCE,  both  for  dec- 
ades and  monthly,  will  be  published  in  the  Month- 
ly Climatologieal  Bulletins  of  KNMI.  Besides  this, 
data  (also  daily  values)  can  be  obtained  on  request 
on  shorter  notice.  (See  also  W89-06698)  (Author's 
abstract) 
W89-06702 


EVAPORATION  AND  WEATHER:  INTERAC- 
TIONS WITH  THE  PLANETARY  BOUNDARY 
LAYER, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Physics  and  Meteorology. 

H.  A.  R.  de  Bruin,  and  A.  A.  M.  Holtslag. 

IN:  Evaporation  and  Weather:  Technical  Meeting 

44,  Ede,  The  Netherlands,  25  March   1987.  The 

Hague,  Netherlands.   1987.  p  63-83.  6  fig,  24  ref. 

Descriptors:  'Evaporation,  'Weather,  'Air-earth 
interfaces,  Boundary  layers,  Water  vapor,  Temper- 
ature, Humidity,  Mathematical  equations.  Turbu- 
lence, Heat  flow,  Estimating,  Weather  forecasting, 
Model  studies,  Soil  temperature.  Latent  heat. 

The  main  source  for  atmospheric  water  vapor  is 
evaporation  at  the  earth's  surface.  The  interrela- 
tions between  evaporation  on  one  hand  and  the 
temperature  and  humidity  of  the  planetary  bounda- 
ry layer  (PBL)  on  the  other  are  illustrated,  using 
simple  examples.  From  these  examples  it  is  made 
clear  why  the  evaporation  formulas  of  Priestley 
and  Taylor  and  of  Makkink  work  so  well.  The 
turbulent  state  of  the  PBL  appears  to  be  primarily 
determined  by  the  wind  speed,  surface  roughness, 
and  the  surface  fluxes  of  sensible  heat  (H)  and 
water  vapor  (E).  Evaporation,  E,  plays  an  impor- 
tant role  in  this  story.  Normally,  it  appears  that  a 
Priestley/Taylor  type  of  estimate  can  be  used  for 
the  surface  fluxes  E  and  H.  In  a  weather-prediction 
model  for  the  PBL,  initial  conditions  are  needed 
for  temperature  and  humidity  together  with  the 
surface  fluxes  of  H  and  E.  It  is  characteristic  that 
the  surface  fluxes  need  to  be  described  in  terms  of 
other  predictable  quantities  to  solve  the  I'BI.  equa- 
tions. During  daytime  the  surface  fluxes  H  and  E 
an   <l<  fined  with  the  Priestly/Taylor  approach,  soil 


10 


WATER  CYCLE— Field  2 


heat  flux  is  related  to  net  radiation  (Q*),  and  Q*  is 
defined  in  terms  of  predicted  total  cloud  cover  and 
solar  elevation.  During  nighttime  the  latent-heat 
flux  is  generally  small,  and  the  sensible-heat  flux  is 
strongly  influenced  by  wind  speed.  (See  also  W89- 
06698)  (Shidler-PTT) 
W89-06703 


INTERNATIONAL       INVESTIGATIONS       OF 
LARGE-SCALE  EVAPORATION, 

Institute  of  Hydrology,  Wallingford  (England). 

W.  J.  Shuttleworth. 

IN:  Evaporation  and  Weather:  Technical  Meeting 

44,  Ede.  The  Netherlands.  25  March   1987.  The 

Hague,  Netherlands.   1987.  p  85-98.  2  fig,  13  ref, 

append. 


Descriptors:  'Evaporation.  *Model  studies,  *Ma- 
crohydrology.  Computers,  Hydrologic  data,  Cali- 
bration, Tropical  regions.  Forests,  Agricultural 
watersheds,  Aircraft,  Satellite  technology. 

An  important,  growing,  and  internationally-recog- 
nized area  of  hydrological  interest  has  come  to  be 
:alled  'Macrohydrology';  its  most  important  and 
novel  aspect  is  that  limited  resources,  both  in  the 
:omputers  used  to  model  climate  and  in  the  experi- 
mental and  observational  data  used  to  calibrate 
them,  necessitate  the  creation  of  average  process 
descriptions  relevant  to  large  areas.  Three  recent 
ar  ongoing  international  experiments  designed  to 
mprove  our  knowledge  of  surface  processes,  and 
;heir  description  at  a  scale  and  complexity  consist- 
mt  with  that  required  in  such  atmospheric  models 
ire  described:  (1)  The  results  of  a  two-year,  single- 
iite  study  in  central  Amazonia  provide  calibration 
>f  tropical  forest  vegetation  in  new  land-surface 
iescriptions  specifically  designed  for  use  in  climate 
nodels.  (2)  The  Hydrologic  Atmospheric  Pilot 
Experiment,  carried  out  in  southwest  France,  pro- 
vided detailed  measurements  of  weather  and  sur- 
ace-flux  variables  simultaneously  over  several  ag- 
icultural  and  forest  crops,  and  will  investigate 
heir  integration  to  larger  scale  using  aircraft,  satel- 
ite,  and  catchment  data.  (3)  The  First  Internation- 
al Satellite  Land  Surface  Climatology  Program 
:ield  Experiment,  taking  place  during  1987/8  in 
Cansas.  will  investigate  and  evaluate  the  potential 
ise  of  satellite  data  for  routine  climate  monitoring, 
wd  climate  model  calibration.  (See  also  W89- 
16698)  (Author's  abstract) 
V89-06704 


5E.  Streamflow  and  Runoff 


■iOVEL  METHOD  FOR  STUDYING  PLASMID 
RANSFER  IN  UNDISTURBED  RIVER  EPI- 
JTHON, 

Jniversity  of  Wales  Inst,  of  Science  and  Technolo- 
gy. Cardiff.  Dept.  of  Applied  Biology. 
ror  primary  bibliographic  entry  see  Field  2H 
V89-05794 


)ESIGN  AND  USE  OF  A  HYDRAULIC  POTEN- 
lOMANOMETER  FOR  DIRECT  MEASURE- 
MENT OF  DIFFERENCES  IN  HYDRAULIC 
IEAD  BETWEEN  GROUNDWATER  AND  SUR- 
FACE WATER, 

Jeological  Survey,  Lakewood,  CO. 
:or  primary  bibliographic  entry  see  Field  7B 
V89-05808 


IRID-BASED  APPLICATION  OF  RUNOFF 
IJRVE  NUMBER, 

'ennsylvania  State  Univ.,  University  Park.  Dept 
f  Geography. 
).  White. 

ournal  of  Water  Resources  Planning  and  Manase- 
tent  JWRMD5.  Vol.  114,  No.  6,  p  601-612  No- 
ember  1988.  6  fig,  3  tab,  15  ref,  append.  DOE 
irant  DE-FG02-84ER60262. 

tescriptors:  *Runoff  forecasting.  *Rainfall-runoff 
slationships,  *Rainfall  distribution,  Spatial  distri- 
ution.  Infiltration.  Vegetation,  Land  use,  Storm 
unoff,  Prediction.  Mathematical  models.  Small 
watersheds,  Hydrologic  models,  Pennsylvania. 


The  development  and  validation  of  a  methodologi- 
cal approach  to  predicting  runoff  over  large  re- 
gions is  considered.  The  Soil  Conservation  Service 
(SCS)  runoff  curve  number  procedure  is  modified 
to  allow  for  areal  variation  of  land  use  and  land 
cover,  soils,  and  rainfall  over  a  regular-gridded 
network.  Ten  rainfall  events,  from  the  period  1973- 
1980,  are  selected  to  estimate  runoff  for  the  Ma- 
hantango  Creek  Watershed  (421  sq  km)  in  east- 
central  Pennsylvania.  The  method  may  be  useful  in 
generating  a  geographic  information  system  data- 
base for  distributed-components  hydrologic  models 
and  for  water  resources  management.  (Author's 
abstract) 
W89-05816 


FLOOD  DEPTH-DAMAGE  CURVES  BY 
INTERVIEW  SURVEY, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  A.  McBean,  J.  Gorrie,  M.  Fortin,  J.  Ding,  and 
R.  Moulton. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  114,  No.  6,  p  613-634,  No- 
vember 1988.  2  fig,  3  tab,  14  ref,  2  append. 

Descriptors:  'Statistical  analysis,  *Flood  data, 
♦Flood  damage,  'Surveys,  Flood  plain  manage- 
ment, Property  value,  Flooding,  Quantitative  anal- 
ysis, Cost  analysis. 

Results  of  interview  surveys  for  potential  flood 
damages  are  used  to  develop  depth-damage  curves 
for  structural  and  content  groupings  and  alterna- 
tive residence  types.  Statistical  significance  tests 
are  used  to  collapse  28  structural  categories  into 
seven  basic  groups.  The  exterior  of  the  residence  is 
demonstrated  to  not  necessarily  be  a  good  indica- 
tor of  the  potential  flood  damage  to  the  contents. 
Use  of  average  curves  are  recommended  except  in 
the  very  obvious  circumstances  of  very  low  and/ 
or  very  high  valued  residences.  Results  of  the 
analyses  indicated  that  the  relative  proportion  of 
structural  damages  to  contents  damages  is  approxi- 
mately unity  at  2.4  m  depth.  The  proportion  of 
contents  damages  was  generally  higher  for  resi- 
dences with  basements  than  those  without.  Flood 
damages  for  individual  structures  are  highly  vari- 
able within  structural  categories,  across  structural 
categories,  and  across  communities.  Readily  appar- 
ent differences  in  the  exterior  character  of  struc- 
tures were  not  closely  correlated  with  estimates  of 
potential  flood  damages.  It  is  very  difficult,  under 
field  conditions,  to  classify  residences  by  flood 
damage  potential  (low,  average,  high)  in  a  reliable 
manner.  (See  also  W89-05818)  (Author's  abstract) 
W89-05817 


ADJUSTMENT  FACTORS  FOR  FLOOD 
DAMAGE  CURVES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  A.  McBean,  J.  Gorrie,  M.  Fortin,  J.  Ding,  and 
R.  Moulton. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  1 14,  No.  6,  p  635-646,  No- 
vember 1988.  7  tab,  13  ref 

Descriptors:  'Statistical  analysis,  'Flood  data, 
'Flood  damage,  'Flood  protection,  Mathematical 
studies,  Flow  velocity,  Regression  analysis,  Cost 
analysis,  Prediction,  Flood  forecasting,  Property 
value,  Estimating,  Ice,  Flow  velocity. 

Estimates  are  provided  for  quantifying  adjustments 
to  depth-damage  tables  as  a  result  of  flooding 
events  of  different  types  on  residential  dwellings. 
The  adjustments  reflect  estimated  changes  to  flood 
damages  due  to  the  availability  of  flood  warning, 
long  durations  of  flooding,  and  ice  and  high  veloci- 
ty flow.  Regression  analyses  are  described  that 
examine  the  degree  to  which  a  range  of  variables, 
including  a  resident's  experience  with  flooding, 
householder  income,  floor  area  of  residence,  and 
assessed  value  of  property,  can  explain  the  variabil- 
ity of  flood  damage  curves.  For  longer  duration 
floods  (taken  as  greater  than  24  hr)  the  total  dam- 
ages should  be  increased  by  6%.  For  total  destruc- 
tion due  to  ice.  or  high-velocity  flows,  the  loss  of 
contents  were  valued  at  66%  of  the  total  damages 
at  2.4  m.  Total  destruction  also  includes  loss  of  the 
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structure  valued  at  the  property  value  minus  the 
value  of  the  land  or  lot.   (See  also  W89-05817) 
(Author's  abstract) 
W89-05818 


OPERATIONAL  GUIDANCE  DURING 

DROUGHTS:   EXPERT  SYSTEM   APPROACH, 

Washington   Univ.,   Seattle.   Dept.  of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-05819 


ROLE  OF  BOTTOM  MORPHOLOGY  ON  ESTI- 
MATION OF  THE  TRANSPORT  OF  SOLIDS 
IN  RIVERS  (LE  ROLE  DE  LA  CONFORMA- 
TION DU  FOND  DANS  L'ESTIMATION  DU 
TRANSPORT  SOLIDE  EN  RIVIERE), 
Ecole  Hassania  des  Travaux  Publics,  Casablanca 
(Morocco). 

For  primary  bibliographic  entry  see  Field  2J. 
W89-05823 


ROUGHNESS  OF  REVERSE  FLOW  OVER 
DUNES  AND  ITS  APPLICATION  TO  THE 
MODELLING  OF  THE  PITT  RIVER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Hydraulics  Section. 
Y.  L.  Lau. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  4,  p  547-552,  August  1988.  6  fie,  3  tab, 
9  ref. 

Descriptors:  'Tidal  waves,  'Discharge  measure- 
ment, 'Tidal  streams,  'Roughness  coefficient, 
'Flow  friction,  River  beds,  Dunes,  Simulation 
analysis,  Channel  morphology,  Hydraulic  rough- 
ness, Model  studies,  British  Columbia,  Calibra- 
tions, Flow  Discharge,  Tidal  currents,  Flow  resist- 
ance. Model  testing. 

A  stretch  of  approximately  43  km  on  the  Fraser 
River,  British  Columbia,  and  about  22  km  on  the 
Pitt  River,  which  is  a  tributary  of  the  Fraser,  was 
modeled.  Because  of  tidal  action  on  the  Fraser,  the 
flow  in  the  Pitt  River  reverses  in  direction  between 
flood  and  ebb  stages.  During  the  calibration  of  the 
model,  in  which  Manning's  roughness  coefficient 
was  adjusted  until  the  simulated  values  of  dis- 
charge and  water-surface  elevation  agreed  with 
measured  data,  it  was  discovered  that  the  dis- 
charge for  the  Pitt  River  section  could  not  be 
simulated  by  using  a  constant  value  for  Manning's 
coefficient.  A  smaller  value  had  to  be  used  to 
simulate  the  ebb  flow.  Experiments  using  artificial 
dunes  show  that  the  friction  factor  is  reduced 
when  the  steepface  of  the  dune  is  on  the  upstream 
side,  i.e.,  when  the  direction  is  reverse  that  of 
normal.  Calculations  using  bedform  regime  rela- 
tionships show  that  this  configuration  of  reverse 
flow  over  dune  profiles  could  have  existed  in  the 
Pitt  river,  causing  the  decrease  in  bed  roughness 
which  was  found  during  the  calibration  runs. 
During  the  ebb  flow  period,  the  flow  is  likely 
going  in  the  reverse  direction  over  the  dunes 
which  were  formed  during  the  flood  flow  period. 
The  flow  resistance  is  controlled  by  the  dune  bed 
profile,  even  though  the  flow  conditions  during 
most  of  the  tidal  cycle  are  in  the  range  where  only 
ripples  would  exist  if  the  flow  were  unidirectional 
and  steady.  The  manner  in  which  the  flow  changes 
has  a  very  important  effect.  If  the  flow  decreases 
very  rapidly,  the  dunes  which  were  formed  may 
remain  intact  and  the  dunes  may  exist  in  a  flow 
that  is  not  even  strong  enough  to  initiate  sediment 
movement.  If  the  same  flow  decreases  very  gradu- 
ally, the  dunes  may  be  altered  significantly. 
(Geiger-PTT) 
W89-05825 


DAMAGE    RESULTING    FROM    A    SUDDEN 
RIVER  ICE  BREAKUP, 

British  Columbia  Ministry  of  Environment,  Kam- 

loops.  Water  Management. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-05827 
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SOME  ALTERNATIVE  APPROACHES  TO 
MATHEMATICAL  MODELLING  OF  RESER- 
VOIR SYSTEMS, 

Durban-Westville  Univ   (South  Africa). 

For  primary  bibliographic  enlry  see  Field  4A. 

W89-05836 


ASSESSMENT  OF  THE  WATER  SURFACE 
PROFILE  MODEL:  ACCURACY  OF  PREDICT- 
ED INSTREAM  FISH  HABITAT  CONDITIONS 
IN  LOW-GRADIENT,  WARMWATER 

STREAMS, 

Illinois  Natural  History  Survey,  Champaign. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-05840 


RUNOFF  GENERATION  AND  HYDROLOGIC 
RESPONSE  VIA  CHANNEL  NETWORK  GEO- 
MORPHOLOGY:  RECENT  PROGRESS  AND 
OPEN  PROBLEMS, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

V.  K.  Gupta,  and  O.  J.  Mesa. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 
p  3-28,  September  30,  1988.  5  fig,  3  tab,  50  ref. 
Army  Research  Office  Grant  21078-GS. 

Descriptors:  *Rainfall-runoff  relationships, 
*Runoff,  *Geomorphology,  *Drainage  patterns, 
♦Channel  networks,  Theoretical  analysis.  Stochas- 
tic hydrology,  Mathematical  models.  Runoff  fore- 
casting, Climate,  Hydrology. 

Recent  theoretical  emphasis  on  quantifying  the 
processes  of  runoff  generation  in  space-time  in 
river  basins  has  given  a  new  focus  to  the  funda- 
mental importance  of  channel  network  geomor- 
phology  in  river  basin  hydrology.  Of  particular 
significance  in  this  context  is  the  need  for  a  com- 
prehensive quantitative  theory  of  channel  net- 
works in  three  dimensions  reflecting  the  con- 
straints of  space  filling  and  available  potential 
energy  as  well  as  climatic,  hydrologic,  and  geolog- 
ic controls  which  are  in  dynamic  equilibrium  with 
channel  network  forms.  Recent  progress  related  to 
these  issues  is  discussed  in  a  nontechnical  way  and 
illustrated  with  examples,  and  important  open 
problems  are  discussed.  Random  model  postulates, 
stochastic  analysis  of  the  width  function,  channel 
networks  and  hydrologic  response,  and  channel 
networks  and  runoff  generation  (including  random 
model  predictions  of  the  width  function  and 
random  model  predictions  of  the  link  concentra- 
tion function)  are  covered.  (Rochester-PTT) 
W89-05841 


EFFECTS  OF  SPATIAL  VARIABILITY  AND 
SCALE  WITH  IMPLICATIONS  TO  HYDRO- 
LOGIC  MODELING, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
E.  F.  Wood,  M.  Sivapalan,  K.  Beven,  and  L.  Band. 
Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 
p  29-47,  September  30,  1988.  6  fig,  17  ref,  3 
append.  NASA  Grant  NAG  5-491  and  USGS 
Grant  14-08-OOOl-Gl  138. 

Descriptors:  "Catchment  areas,  '  Runoff  volume, 
•Hydrologic  models,  'Representative  Elementary 
Area,  'Model  studies,  'Mathematical  models, 
•Rainfall-runoff  relationships,  Cowecta  River, 
North  Carolina,  Rainfall.  Soils.  Topography,  Vari- 
ability, TOPMODEL,  Mathematical  models. 

The  results  are  reported  of  a  preliminary  investiga- 
tion into  the  existence  of  a  Representative  Elemen- 
tary Area  (REA)  in  the  context  of  hydrologic 
modeling  on  the  catchment  scale.  I  lie  investiga- 
tion w:i  i  nil  fin  an  actual  catchment  to- 
pography al  the  Cowecta  River  experimental  basin 
(North  Carolina)  with  synthetii    realizations  for 

rainfall  and  soils     III!    hydrologic   response  of  this 

catchment  was  modeled  by  a  modified  version  of 

TOPMODEI  .  wIik  h  il  I  apablc    nl   modeling  both 

infiltration  excess  and  saturation  i  .  runofl  and 
im  orporating  the  spatial  ariability  ol  soils,  topog 
raphy,  and  rainfall  I  In  effect  of  scale  was  ana- 
lyzed by  lirM  dividil  '  1 1 li il  ill   into  smaller 

fin*  Hi-,  and  deU  rmining  the  average  watei 
fluxes  Imi  each  subcatchmenl    ("he  preliminary  n 
Mills  lead  to  the  following  i  one  lusions  1 1 1  a  Kl.A 


exists  in  the  context  of  catchment  hydrologic  re- 
sponses; (2)  the  REA  is  strongly  influenced  by  the 
topography;  and  (3)  based  on  initial  results,  the 
length  scale  of  rainfall  seems  to  have  only  a  sec- 
ondary role  in  determining  the  size  of  the  REA, 
but  increases  in  the  variability  of  rainfall  and  soils 
between  subcatchments  increase  the  variability  of 
runoff  generation  between  subcatchments.  (Au- 
thor's abstract) 
W89-05842 


TECHNOLOGICAL  DEVELOPMENTS  IN 
REAL-TIME  OPERATIONAL  HYDROLOGIC 
FORECASTING  IN  THE  UNITED  STATES, 

National    Weather    Service,    Silver   Spring,    MD. 

Office  of  Hydrology. 

M.  D.  Hudlow. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 

p  69-92,  September  30,  1988.  13  fig,  2  tab,  55  ref. 

Descriptors:  'Hydrology,  'United  States,  'Fore- 
casting, 'Model  studies,  'Computer  models, 
'Weather  forecasting,  'Streamflow  forecasting, 
'Flood  forecasting,  National  Weather  Service, 
Technology,  Data  acquisition,  Prediction,  Seasonal 
variation. 

The  hydrologic  forecasting  service  of  the  United 
States  spans  applications  and  scales  ranging  from 
those  associated  with  the  issuance  of  flood  and 
flash  warnings  to  those  pertaining  to  seasonal 
water  supply  forecasts.  New  technological  devel- 
opments (underway  or  planned  by  the  National 
Weather  Service  (NWS)  in  support  of  the  Hydro- 
logic  Program)  are  carried  out  as  combined  efforts 
by  NWS  headquarters  and  field  personnel  in  coop- 
eration with  other  organizations.  These  develop- 
ments fall  into  two  categories:  (1)  hardware  and 
software  systems  technology  and  (2)  hydrometeor- 
ological  analysis  and  prediction  technology.  Cor- 
nerstones of  an  overall  NWS  modernization  effort 
include  implementation  of  state-of-the-art  data  ac- 
quisition systems  (including  the  Next  Generation 
Radar)  and  communications  and  computer  proc- 
essing systems.  The  NWS  Hydrologic  Service  will 
capitalize  on  these  systems  and  will  incorporate 
results  from  specific  hydrologic  projects,  including 
collection  and  processing  of  multivariate  data  sets, 
conceptual  hydrologic  modeling  systems,  integrat- 
ed hydrologic  modeling  systems  with  meteorologi- 
cal interfaces  and  automatic  updating  of  model 
states,  and  extended  streamflow  prediction  tech- 
niques. Salient  aspects  of  ongoing  work  in  these 
areas  are  discussed  here  to  provide  some  perspec- 
tive on  the  future  hydrologic  forecasting  service  in 
the  United  States  and  on  its  transitional  period  in 
the  1990s.  (Author's  abstract) 
W89-05844 


HACHIOJI  EXPERIMENTAL  BASIN  STUDY: 
STORM  RUNOFF  PROCESSES  AND  THE 
MECHANISM  OF  ITS  GENERATION, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 

T.  Tanaka,  M.  Yasuhara,  H.  Sakai,  and  A.  Marui. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 

p  139-164,  September  30,  1988.  19  fig,  4  tab,  35  ref. 

Ministry     of    Education,     Science    and     Culture 

(Japan)     Grants-in-Aid     546205,     57025009,     and 

58020010. 

Descriptors:  'Rainfall-runoff  relationships, 
'Groundwater  movement,  'Runoff,  'Storm 
runoff,  'Surface-groundwater  relations,  Catchment 
areas.  Pipe  flow,  Flow  discharge,  Forests,  Japan, 
Slopes,  Storms. 

Storm  runoff  processes  and  the  mechanism  of  its 
generation  in  relation  to  dynamic  responses  of  sub- 
surface water  in  a  small  forested  drainage  basin 
located  in  the  western  suburbs  of  Tokyo,  Japan, 
are  discussed.  Intensive  field  observations  were 
carried  out  for  the  period  1980-1983.  In  the  drain- 
age basin  overland  flow  occurred  from  restricted 
areas  on  the  valley  floor.  No  significant  overland 
flow  was  produced  on  the  steep  hillside  slopes 
even  during  a  heavy  storm  event.  The  maximum 
extent  of  the  saturated  area  occupied  only  1-4%  of 
i!i  total  basin  area.  The  main  source  of  storm 
i  inn  ilt  was  groundwater  flow.  More  than  90%  of 
ill.  h.hil  discharge  was  due  to  groundwater  flow 
ami   tin    SurfaO     llnw  component  contributed   less 


than  10%.  The  rapid  and  large  amounts  of  ground- 
water discharge  during  a  storm  event  could  not  be 
explained  solely  by  the  traditional  concept  of  Dar- 
cian  matrix  flow.  These  phenomena  were  attrib- 
uted mainly  to  rapid  flow  such  as  pipe  flow,  which 
has  velocities  about  as  high  as  those  of  surface 
flows.  The  pulsating  flow  phenomenon  was  ob- 
served as  a  characteristic  of  pipe  flow.  (Author's 
abstract) 
W89-05847 


RUNOFF  PROCESS  ON  A  STEEP  FORESTED 
SLOPE, 

Tokyo    Univ.    of   Agriculture    and    Technology 

(Japan).  Dept.  of  Forestry. 

Y.  Tsukamoto,  and  T.  Ohta. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 

p  165-178,  September  30,  1988.  10  fig,  3  tab,  6  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
•Runoff,  'Storm  runoff,  'Slopes,  'Surface-ground- 
water  relations,  Topography,  Catchment  areas, 
Pipe  flow,  Flow  discharge,  Overland  flow,  Weath- 
ering, Soil  water,  Throughflow,  Clays,  Gravel, 
Forests,  Japan,  Storms. 

A  study  was  conducted  to  clarify  the  storm  runoff 
process  on  an  entire  hillslope  by  synthesizing  the 
results  measured  on  individual  slope  segments. 
Three  slope  units  were  defined  by  combining  nine 
basic  slope  types.  A  convergent  slope  unit  is  called 
a  zero-order  basin,  because  it  combines  a  slope  and 
a  stream.  Field  measurements  were  obtained  of  the 
runoff  process  of  stormflow  on  experimental  slopes 
composed  of  clayey  gravel  and  clay  of  Pliocene 
age.  Pipe  flow  and  saturated  overland  flow  play  an 
important  part  on  convergent  colluvial  slope  units. 
Surface  soils  significantly  influence  saturated 
throughflow  on  creeping  middle  slopes.  The  depth 
of  weathering  has  a  major  effect  on  initial  moisture 
storage  for  residual  creeping  slopes.  A  subsurface 
storm  flow  pattern  on  a  typical  Pliocene  slope  is 
reconstructed  based  on  field  measurements.  (Roch- 
ester-PTT) 
W89-05848 


STREAMWATER       CHEMISTRY        DURING 
RAINFALL  EVENTS  IN  A  FORESTED  BASIN, 

National  Inst,  for  Environmental  Studies,  Yatabe 
(Japan).  Div.  of  Water  and  Soil  Environment. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-05852 


EFFECT  OF  INITIAL  SOIL  MOISTURE  CON- 
TENT ON  THE  VERTICAL  INFILTRATION 
PROCESS:  A  GUIDE  TO  THE  PROBLEM  OF 
RUNOFF-RATIO  AND  LOSS, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

M.  Hino,  Y.  Okada,  K.  Nadaoka,  and  A.  Sato. 
Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  14, 
p  267-284,  September  30,  1988.  21  fig,  1  tab,  23  ref. 

Descriptors:  'Infiltration,  'Soil  water  suction, 
'Soil  water,  'Rainfall-runoff  relationships,  'Hy- 
draulic models.  Mathematical  models,  Analog 
models,  Tensiometers,  Lysimeters,  Artificial  pre- 
cipitation, Rainfall  intensity,  Wetting,  Wave  propa- 
gation, Numerical  analysis,  Mathematical  equa- 
tions. 

The  relationships  among  the  initial  soil  suction  (an 
index  of  soil  moisture  content),  total  amount  of 
rainfall,  rainfall  intensity,  runoff  loss,  runoff  ratio, 
and  lag  between  rainfall  and  runoff  occurrence 
were  examined  with  a  simplified  one-dimensional 
analog  model  of  the  infiltration  process  based  on  a 
cylindrical  lysimeter  with  artificial  rainfall.  It  is 
shown  conclusively  that  the  loss  of  infiltrated  rain- 
fall is  correlated  uniquely  with  the '  initial  soil- 
moisture  content  measured  by  tensiometers  and  is 
independent  of  the  total  amount  of  rainfall  as  well 
as  of  the  rainfall  intensity,  provided  it  does  not 
exceed  the  infiltration  rale  of  the  soil.  Consequent- 
ly, the  runoff  ratio  is  a  function  of  the  initial  soil- 
moisture  content  and  total  rainfall,  but  not  a  func- 
tion of  the  rainfall  intensity.  The  nondimensional 
propagation  velocity  of  the  wetting  front,  or  in- 
versely, the  nondimensional  lag  of  runoff  occur- 
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•nee  defined  by  Tl*  =  (Tl  x  r)/H  (where  Tl  = 
g  between  rainfall  and  runoff;  r  =  infiltration 
ite,  i.e..  rainfall  intensity;  and  H  =  depth  of  the 
simeter  or  distance  from  the  surface  to  the  less 
;rvious  layer)  also  is  correlated  well  with  the 
itial  soil  moisture.  These  results  are  further 
oven  and  extended  in  numerical  experiments, 
living  the  Richards  equation  of  unsaturated  infil- 
jtion.  An  approximate  analytical  solution  has 
:en  derived  for  the  runoff  ratio  and  rainfall  loss. 
luthor's  abstract) 
89-05854 


.CORPORATION  OF  THE  EFFECT  OF  CON- 
ENTRATION  OF  FLOW  INTO  THE  KINE- 
ATIC  WAVE  EQUATIONS  AND  ITS  APPO- 
RTIONS TO  RUNOFF  SYSTEM   LUMPING, 

yoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
Takasao,  and  M.  Shiba. 

urnal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 
301-322,  September  30,  1988.  24  fig,  1  tab,  15  ref. 

;scriptors:  *Surface-groundwater  relations, 
Linematic  wave  theory,  *Model  studies,  'Subsur- 
x  flow,  *Runoff,  'Topography,  *Reservoir  cas- 
de  model.  'Mathematical  analysis,  *Hydrologic 
>dels.  Kinematic  waves.  Mathematical  models, 
atersheds,  Mountain  streams.  Networks,  Catch- 
:nt  areas. 

le  usual  kinematic  wave  equations  were  revised 

consider  the  interaction  between  surface  flow 
i  subsurface  flow  in  mountainous  watersheds 
ving  curved  surfaces  covered  with  A-layers  of 
iform  thickness.  A  function  that  represents  wa- 
shed surface  geometry,  called  the  geometric  pat- 
n  function,  was  incorporated  into  the  basic 
lations  of  the  kinematic  wave  model,  and  the 
sth-flow  relation  equation  for  the  surface-sub- 
face  flow  system  was  derived.  When  the  water- 
id  surface  is  linearly  converging  or  diverging,  its 
Mietric  pattern  function  has  a  linear  form,  and 
merical  simulations  for  such  cases  are  given.  If 

geometric  pattern  function  is  regarded  as  a  new 
■ameter  of  the  kinematic  wave  model,  then  the 
ematic  wave  flow  model  becomes  very  flexible. 
fact,  when  the  lateral  inflow  is  spatially  uniform, 

model  may  be  used  as  a  simple  model  of  a 
^am  network  system.  Using  this  simplified 
del,  a  method  was  developed  for  transforming 

kinematic  wave  flow  model  of  a  stream  system 
3  a  lumped  runoff  model,   which  is  called   a 
iervoir  cascade'  model.  (Author's  abstract) 
19-05856 


FECTS  OF  SLOPE  CONDITIONS  ON 
RECT  RUNOFF  CHARACTERISTICS  BY 
E  INTERFLOW  AND  OVERLAND  FLOW 
)DEL, 

nanashi  Univ.,   Kofu  (Japan).   Dept.   of  Civil 

gineering. 

Sunada,  and  T.  F.  Hong. 

imal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 

123-334,   September   30,    1988.    10   fig,    11    ref 

scriptors:  *Rainfall-runoff  relationships,  'Math- 
itical  models,  'Subsurface  flow,  'Runoff,  *To- 
Sraphy,  'Catchment  areas,  'Interflow.  'Over- 
i  flow,  Hydrologic  models,  Slopes,  Spatial  dis- 
ulion.  Variable  source  areas,  Kinematic  wave 
ory.  Experimental  basins. 

|  variable  source  area  concept  is  helpful  in 
laming  the  runoff  producing  mechanisms  in  nat- 
I  watersheds.  It  relies  on  knowledge  of  spatial 
nbutions  of  conditions  such  as  slope,  length  and 
pe,  roughness,  and  permeability  of  the  surface 
:iv  Topographic  effects  of  a  watershed  must  be 
sidered  when  analyzing  runoff  parameters  A 
l,'ncal  runoff  model  describes  interflow  and 
rland  flow  of  variously  spatially  distributed 
slopes.  Kinematic  wave  theory  was  applied  to 
divided  partial  conical  slopes  to  express  more 
:,se'V  ,he  topographic  features  of  the  natural 
ershed.  The  mechanisms  of  the  direct  runoff 
cesses  were  examined  with  hydrologic  data  of 
sxperimental  watershed  by  the  model  of  inter- 
v  and  overland  flow.  The  concept  of  variable 
rce  areas  was  confirmed  and  the  distribution  of 
9*05857 afea  W3S  exemPlif,ed-  (Rochester-PTT) 


EFFECT  OF  STORM   RAINFALL  INTENSITY 
PATTERNS  ON  SURFACE  RUNOFF, 

Agricultural  Research  Service,  Tucson,  AZ.  Arid- 
land  Watershed  Management  Research  Unit. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-05858 


SOIL-AQUIFER-STREAM  INTERACTIONS:  A 
REDUCTIONIST  ATTEMPT  TOWARD  PHYSI- 
CAL-STOCHASTIC INTEGRATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A 

W89-05859 


EVALUATION  OF  RAINFALL-RUNOFF 
MODELS  FROM  THE  STOCHASTIC  VIEW- 
POINT, 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-05860 


PARAMETERIZATION  OF  REGIONAL  EVAP- 
ORATION: SOME  DIRECTIONS  AND  STRAT- 
EGIES, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field   2D 

W89-05861 


MODELLING  NITRATE  REMOVAL  BY  RI- 
PARIAN VEGETATION  IN  A  SPRINGFED 
STREAM:  THE  INFLUENCE  OF  LAND-USE 
PRACTICES, 

Massey  Univ.,  Palmerston  North  (New  Zealand). 
Dept.  of  Mathematics  and  Statistics. 
J.  W.  Hearne,  and  C.  Howard-Williams. 
Ecological  Modelling  ECMODT,  Vol.  42,  No   3/ 
4,  p  179-198,  September  1988.  10  fig,  2  tab,  18  ref. 

Descriptors;  'Model  studies,  'Mathematical 
models,  'Nitrogen  removal,  'Streams,  'Riparian 
vegetation,  'Nitrates,  'Land  use,  New  Zealand, 
Spring  water,  Nitrogen  cycle,  Aquatic  vegetation, 
Grazing,  Seasonal  variation,  Differential  equations. 

Downstream  nutrient  flux  has  been  modeled  in  a 
second-order  springfed  stream  in  New  Zealand 
where  the  stream  banks  have  been  protected  by  the 
establishment  of  fenced  riparian  strips.  This  has 
allowed  the  development  of  an  aquatic  stream 
bank  vegetation  which  assists  in  the  removal  of 
dissolved  nitrogen  from  the  stream  water.  The 
model  comprises  a  coupled  system  for  first-order, 
non-linear  partial  differential  equations  to  incorpo- 
rate the  feedback  effects  of  nitrogen  uptake  and 
release  as  the  water  moves  downstream.  The  most 
sensitive  parameters  in  the  model  were  shown  to 
be  the  growth  and  mortality  constants  for  the 
aquatic  vegetation.  Analysis  of  varied  farming 
practices  on  nutrient  uptake  by  the  riparian  vegeta- 
tion shows  that  winter  grazing  of  the  system  is 
disadvantageous  to  nutrient  uptake  but  that  grazing 
at  rates  2  to  3  times  the  regional  average  can  be 
sustained  during  summer  months  without  adverse- 
ly affecting  uptake.  Decreasing  nutrient  mass  flows 
at  the  spring  either  by  altering  concentration  or 
discharge  would  greatly  reduce  nutrient  export 
when  below  defined  threshold  values,  and  in- 
creases in  mass  flows  above  these  values  would 
increase  export  proportionately.  Nutrient  uptake 
was  found  to  be  proportional  to  concentration  only 
at  low  flows.  (Author's  abstract) 
W89-05882 


SIMPLE  WATER  BALANCE  DAILY  RAIN- 
FALL-RUNOFF MODEL  WITH  APPLICATION 
TO  THE  TROPICAL  MAGELA  CREEK  CATCH- 
MENT, 

Office  of  the  Supervising  Scientist  for  the  Alligator 

Rivers  Region,  Sydney  (Australia). 

I.  M.  Vardavas. 

Ecological  Modelling  ECMODT,  Vol.  42,  No   3/ 

4,  p  245-264,  September  1988.  5  fig,  4  tab,  17  ref. 

Descriptors:  'Hydrologic  models,  'Model  studies, 
'Hydrologic  budget,  'Tropical  regions,  'Rainfall- 
runoff  relationships,  'Streams,  Catchment  areas, 
Australia,    Evaporation.    Discharge   measurement. 


Streamflow  and  Runoff — Group  2E 

A  simple  water  balance  rainfall-runoff  model  is 
presented  which  uses  daily  rainfall,  averaged  over 
a  catchment,  and  monthly-averaged  daily  evapora- 
tion to  predict  the  daily  discharge  at  the  catchment 
outlet.  The  model  was  applied  to  the  large  (600  sq 
km)  tropical  Magela  Creek  catchment  situated 
within  Kakadu  National  Park  in  the  wet-dry  tropi- 
cal region  of  the  northern  Territory  of  Australia. 
The  model  was  validated  by  its  ability  to  predict 
the  measured  daily  discharge  at  the  catchment 
outlet  over  4  years,  using  the  chi  squared  statistic 
to  establish  both  goodness  of  fit  and  as  the  objec- 
tive function  for  model  parameter  selection.  (Au- 
thor's abstract) 
W89-05885 


PHYSICAL  FRAMEWORK  OF  THE  DEPEND- 
ENCE BETWEEN  CHANNEL  FLOW  HYDRO- 
GRAPHS  AND  DRAINAGE  NETWORK  MOR- 
PHOMETRY, 

Agricultural  Research  Service,  Fort  Collins,  CO. 

J.  Garbrecht,  and  H.  W.  Shen. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  4,  p 

337-355,  October-December  1988.  1 1  fig,  4  tab,  27 

ref. 

Descriptors:  'Geomorphology,  'Rainfall-runoff 
relationships,  'Channel  flow,  'Hydrographs, 
'Drainage  networks,  'Mathematical  studies 
'Runoff,  'Rainfall,  Watersheds,  Hortons  Law. 

The  physical  basis  of  the  linkage  between  magni- 
tude and  timing  of  channel  flow  hydrographs  and 
drainage  network  morphometry  is  reviewed.  Small 
Hortonian  networks  are  analyzed  using  numerical 
runoff  simulation.  For  Hortonian  networks  the 
variability  of  the  geometry  if  individual  channels 
and  subcatchments  within  each  Strahler  order  has 
generally  little  effect  upon  the  overall  character  of 
the  hydrograph  in  channels  of  higher  order.  If  the 
network  is  also  structurally  Hortonian,  the  analysis 
of  the  simultaneous  formation,  travel,  and  concen- 
tration of  the  hydrographs  in  all  channels  of  the 
network  can  be  simplified  to  a  sequence  of  one 
representative  hydrograph  per  channel  order.  This 
approach  is  used  in  this  study.  Three  major  runoff 
processes  control  the  flow  hydrograph  characteris- 
tics: the  overland  flow  process  which  determines 
the  water  supply  to  the  drainage  network;  the 
channel  flow  process  which  translates  the  hydro- 
graph  in  space  and  time;  and  the  drainage  network 
process  which  concentrates  and  magnifies  the  flow 
at  the  junctions  of  the  drainage  network.  Function- 
al relations  for  the  hydrograph  peak,  timing,  and 
flow  velocity  are  presented.  For  a  given  uniform 
rainfall  and  infiltration  rate,  the  peak  of  the  chan- 
nel flow  hydrograph  increases  geometrically  with 
channel  order,  and  its  magnitude  is  directly  related 
to  the  bifurcation  ratio.  The  travel  time  of  the  peak 
also  increases  geometrically  with  channel  order, 
and  it  is  directly  related  to  the  channel  length  ratio 
over  velocity  ratio.  The  flow  velocity  of  the  peak 
changes  in  a  downstream  direction  as  a  function  of 
the  bifurcation  and  slope  ratio.  For  negligible 
channel  storage  the  channel  flow  and  drainage 
network  processes  do  not  contribute  significantly 
to  the  observed  nonlinear  response  of  a  watershed 
to  precipitation.  (Author's  abstract) 
W89-05889 


OVERLAND  FLOW  ON  PERVIOUS,  CON- 
VERGING SURFACE, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

A.  O.  Akan. 

Nordic  Hydrology  NOHYBB,  Vol.   19,  No.  3,  p 

153-164.  1988.  5  fig,  1  tab,  18  ref. 

Descriptors:  'Model  studies,  'Overland  flow, 
'Mathematical  models,  'Storm  runoff,  'Drainage 
area,  Design  flow,  Discharge,  Converging  basins, 
Basins. 

A  desk-top  method  based  on  kinematic  overland 
flow  and  Green-and-Ampt  infiltration  models  was 
developed  to  determine  the  time  of  concentration 
of  and  the  peak  runoff  rate  from  a  converging 
basin.  The  governing  equations  of  the  rainfall- 
infiltration-overland  flow  process  are  written  in 
terms      of     various      dimensionless      parameters. 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 


Common  values  of  these  parameters  indicate  hy- 
drologic  similarity  of  an  infinite  number  of  differ- 
ent converging  basins,  and  therefore  the  results 
obtained  in  terms  of  these  physically-based  param- 
eters can  be  generalized.  Using  this  similarity  con- 
cept, two  charts  have  been  developed  to  determine 
the  time  of  concentration  of  a  basin  and  the  peak 
runoff  rate.  As  illustrated  by  a  sample  application, 
these  charts  can  be  used  for  quick  estimates  of  the 
design  discharge  for  storm  drainage  facilities.  (Au- 
thor's abstract) 
W89-05901 


SEASONAL  TRENDS  OF  ALUMINUM  CHEM- 
ISTRY IN  A  SECOND-ORDER  MASSACHU- 
SETTS STREAM, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05926 


STREAMFLOW    NUTRIENT    DYNAMICS    ON 
COASTAL  PLAIN  WATERSHEDS, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05942 


NEW  METHOD  FOR  THE  PREDICTION  OF 
RESISTANCE  COEFFICIENTS  FOR  NATURAL 
STREAMS, 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Civil  En- 
gineering. 

A.  B.  Shahalam,  and  A.  R.  Mansour. 
Proceedings  of  the  Institution  of  Civil  Engineers, 
Part  2  PCIEAT,  Vol.  85,  p  517-531,  September 
1988.  4  fig,  6  tab,  13  ref. 

Descriptors:  *Flow  resistance,  *Streamfiow,  ♦Nat- 
ural streams,  *Open  channels,  Statistical  analysis, 
Correlation  coefficient,  Resistance  coefficient,  Pre- 
diction. 

Methods  and  procedures  used  to  estimate  resist- 
ance coefficients  for  open  channels  and  natural 
streams  are  reviewed.  Based  on  the  effective  size 
of  bed  particles,  the  Manning  equation,  other 
workers'  equations  and  data  in  the  literature,  a  new 
relationship  was  developed  with  a  correlation  coef- 
ficient of  0.87  and  standard  deviation  of  0.97. 
When  the  relationship  was  applied  to  data  collect- 
ed from  Wadi  Elwala  in  Jordan  and  from  other 
regions,  it  performed  well.  The  relationship  was 
corrected  for  variation  in  flow  stage  and  rate,  and 
for  channel  slope  by  developing  a  new  correcting 
factor.  It  is  recommended  that  the  new  relation- 
ships be  used  and  tested  with  additional  data  col- 
lected from  different  places  in  the  world  to  check 
their  generality  and  applicability.  (Author's  ab- 
stract) 
W89-05998 


RIVER  MANAGEMENT  TO  REDUCE  TURBID- 
ITY  IN   NAVIGABLE   BROADLAND   RIVERS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-06005 


VOLATILE  COMPOUNDS  IN  FLAVOR-TAINT- 
ED FISH  FROM  THE  UPPER  WISCONSIN 
RIVER, 

Wisconsin  Univ. -Madison.  Environmental  Toxicol- 
ogy Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-06013 


TOXIC  CHEMICAL  POLLUTION  OF  THE  ST. 
LAWRENCE  RIVER  (CANADA)  AND  ITS 
i  PPEB  ESTUARY, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch 
I  '.i  primary  bibliographic  entry  see  Field  5B. 
W89-06023 


MUI.TIOH.IECT  I ve,  l)is(  RETE  SYSTEM  REP- 
RESENTATION OF  RANGELAND  WATER- 
SHEDS, 


Maricopa  County  Flood  Control  District,  Phoenix, 
AZ. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-06059 


DETERMINATION  OF  UNGAGED  TRIBU- 
TARY FLOWS  AND  INTERSEGMENTAL  RES- 
ERVOIR FLOWS  USING  SPREADSHEET 
SOFTWARE, 

Wisconsin  Univ.-Platteville. 

R.  L.  Dymond,  and  A.  J.  McDonnell. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

5,  p  1065-1072,  October  1988.  9  fig,  4  tab,  6  ref. 

Descriptors:  "Streamflow  forecasting.  *Model 
studies,  "Computer  programs,  "Computer  models, 
"Stream  discharge,  "Flow  discharge,  Computers, 
Tributaries,  Hydrologic  models,  Reservoirs,  Wa- 
tersheds, Continuity  equation. 

Spreadsheet  software  (Lotus  1-2-3)  was  utilized  on 
two  related  large  scale  trial  and  error  water  re- 
sources problems.  Gaged  streamflow  data  and 
known  reservoir  volumes  were  used  to  construct  a 
daily  continuity  balance  in  order  to  estimate  the 
daily  mean  flow  from  ungaged  portions  of  a  study 
watershed  over  one  year.  Watershed  yield  coeffi- 
cients were  determined  for  two  diverse  types  of 
watersheds  with  and  without  significant  ground- 
water contribution.  Subsequently,  a  spreadsheet 
template  was  devised  to  ensure  than  an  EPA  sup- 
ported water  quality  model,  WASP,  would  suc- 
cessfully model  the  actual  segmental  volumes  of  a 
flood  control  reservoir.  Inlet,  outlet,  and  interseg- 
mental advective  flows  were  determined  on  a  two 
week  average  basis  using  a  continuity  balance, 
segmental  routing,  and  known  segmental  volumes. 
The  protocols  described  relate  the  use  of  micro- 
computers to  the  resolution  of  hydraulic  and  hy- 
drologic problems  requiring  iterative  solutions. 
(Author's  abstract) 
W89-06063 


SHORT-TERM  FORECASTING  OF  SNOW- 
MELT  RUNOFF  USING  ARMAX  MODELS, 

Williams  (Philip)  and  Associates,  San  Francisco, 

CA. 

J.  P.  Haltiner,  and  J.  D.  Salas. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

5,  p  1083-1089,  October  1988.  5  fig,  2  tab,  9  ref. 

Descriptors:  "Model  studies,  "River  forecasting, 
"Streamflow  forecasting,  "Runoff  forecasting, 
"Snowmelt,  "Armax  models,  Hydrologic  models, 
Time  series  analysis. 

Time  series  models  of  the  ARMAX  class  were 
investigated  for  use  in  forecasting  daily  riverflow 
resulting  from  combined  snowmelt/rainfall.  The 
Snowmelt  Runoff  Model  (Martinec-Rango  Model) 
is  shown  to  have  a  form  similar  to  the  ARMAX 
model.  The  advantage  of  the  ARMAX  approach  is 
that  analytical  model  identification  and  parameter 
estimation  techniques  are  available.  In  addition, 
previous  forecast  errors  can  be  included  to  im- 
prove forecasts  and  confidence  limits  can  be  esti- 
mated for  the  forecasts.  Diagnostic  checks  are 
available  to  determine  if  the  model  is  performing 
properly.  Finally,  Kalman  filtering  can  be  used  to 
allow  the  model  parameters  to  vary  continuously 
to  reflect  changing  basin  runoff  conditions.  These 
advantages  result  in  improved  flow  forecasts  with 
fewer  model  parameters.  (Author's  abstract) 
W89-06065 


WATER  QUALITY  AFTER  LOGGING  SMALL 
WATERSHEDS  WITHIN  THE  BULL  RUN  WA- 
TERSHED, OREGON, 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Corvallis,  OR.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  sec  Field  4C. 

W89-06067 


DISTINCTIVE  ATTRIBUTES  OF  DEBRIS  TOR- 
RENTS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography 

I  01  primary  bibliographic  entry  see  Field  2J. 
W89-O6088 


CHANGES  IN  SEASONAL  WATER  IRA> 
PORT  IN  A  LOUISIANA  i;STLARY,  FOU 
LEAGUE  BAY,  LOUISIANA, 

Coastal  Engineering  Research  Center,  Vicksbu 

MS. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-06098 


EARTHY-MUSTY  ODOR-PRODUCING  CYA 
OPHYTES  ISOLATED  FROM  FIVE  WAT1 
AREAS  IN  TOKYO, 

Tokyo    Metropolitan    Research    Lab.    of    Pub 

Health  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06124 


OCCURRENCE   OF   MUSTY   ODOR    IN    TI 
YODO  RIVER, 

Osaka  Prefecture  Water  Works  Bureau  (Japa 
Water  Examination  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-06 126 


MACROINVERTEBRATE  DISTRIBUTIC 

AND  RECOLONIZATION   ON  STONES  SU 

JECTED   TO    VARYING    DEGREES    OF   D! 

TURBANCE:       AN       EXPERIMENTAL      A 

PROACH, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Zo 

ogy- 

A.  J.  Boulton,  G.  M.  Spangaro,  and  P.  S  Lake. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  1 

No.  4,  p  551-576,  October  1988.  14  fig,  8  tab, 
ref. 

Descriptors:  "Macroinvertebrates,  "Species  div 
sity,  "Flooding,  "Aquatic  insects,  Species  compc 
tion,  "Flood  damage,  Ecological  effects,  Strear 
Mayflies,  Oligochaetes,  Algae,  Organic  matt 
Population  density,  Scour,  Chlorophyll  a.  Popu 
tion  dynamics,  Simulation. 

The  macroinvertebrate  distribution  on  the  tops  a 
bottoms  of  riffle  stones  was  examined  in  the  T; 
gerty  River,  Victoria,  Australia.  Stones  were  ov 
turned  to  simulate  mild  flood  effects  Overturni 
stones  immediately  and  significantly  reduced  t 
number  of  taxa  and  individuals.  Highly  mobile  ta 
recovered  from  such  a  disturbance  within  24  hoi 
while  less  mobile  grazers  recovered  more  slowly 
days).  Colonization  of  brushed  stones  (intact  e 
hthon  but  macroinvertebrate-free)  was  complete 
8  days  while  macroinvertebrate  densities  on  ac 
scoured  stones  (mimicking  severe  flooding)  w< 
still  less  after  32  days  than  on  undisturbed  cc 
trols-suggesting  that  the  development  of  epilith 
may  regulate  the  rate  of  colonization  by  some  ta 
(e.g.  Agapetus  spp.).  These  results  strongly  sugg' 
that  the  macroinvertebrate  fauna  of  stream  stoi 
is  resistant  to  disturbance  and  has  a  high  resilieni 
and  that  the  intensity  of  disturbance  has  a  stro 
influence  on  subsequent  faunal  composition.  (A 
thor's  abstract) 
W89-06143 

DIURNAL  VARIATIONS  OF  CHEMICAL  AT 
PHYSICAL  FACTORS  IN  A  RUNNING  WAT! 
(SUZE,  BERNESE  JURA)  (TAGESSCHWA 
KUNGEN  CHEMISCHER  UND  PHYSIK 
LISCHER  FAKTOREN  IN         EINB 

FLIESSGEWAESSER  (SCHUESS,  BERN1 
JURA), 

Bern  Univ.  (Switzerland).  Zoologisches  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06146 


MERCURY       CONTAMINATION       IN      TI 
AMAZON:   A  GOLD  RUSH  CONSEQUEN( 

Centro  de  Energia  Nuclear  na  Agricultura.  Pira 

caba  (Brazil). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06173 


APPLICABILITY  OF  THE  SOIL  CONSKRV 
TION   SERVICE   EQUATIONS   FOR   RUNO 
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iEDUTION  IN  THE  OTTAWA-ST.  LAW- 
INCE  LOWLANDS, 

icdonald  Coll  .  Sle.  Anne  de  Bellevue  (Quebec). 
pt.  of  Agricultural  Engineering. 
A.  Madramootoo,  and  P.  Enright. 
nadian  Journal  of  Civil  Engineering  CJCEB8 
I.  15.  No.  5.  p  759-765.  October  1988.  5  tab.  7 
12  ret" 

icriptors:  *Rainfall-runoff  relationships,  *Model 
lies.  ♦Runoff  forecasting.  *Runoff  rates, 
jnoff  volume.  *Storm  runoff.  'Surface  runoff! 
nfall.  Peak  flows.  Soil  Conservation  Service 
lei.  Lag  time.  Upland  method,  Antecedent 
sture  conditions,  Ottawa-St.  Lawrence  low- 
Is.  Canada,  Runoff,  Hydrologic  models,  Mathe- 
ical  models.  Watershed  models. 

I  study  was  conducted  to  assess  the  applicabil- 
of  the  Soil  Conservation  Service  (SCS)  equa- 
s  for  runoff  prediction  in  the  Ottawa-St.  Law- 
re  lowlands.  The  equations  were  developed 
er  climatic,  soil,  and  topographic  conditions 
l  much  different  from  this  region.  An  analysis 
3  runoff  events  showed  that  time  of  concentra- 
was  underpredicted  by  empirical  formulae  and 
upland  method.  There  was  also  considerable 
ation  between  measured  and  predicted  lag 
1  Using  antecedent  moisture  conditions  level  2, 
SCS  triangular  hydrograph  model  generally 
:rpredicted  both  runoff  volume  and  peak  flow, 
'ever,  increasing  the  curve  number  to  reflect 
cedent  moisture  conditions  level  3  resulted  in 
oper  synthesis  of  the  flood  hydrograph  and 
s  overprediction  of  peak  flow.  It  is  evident 
i  these  results  that  new  criteria  for  antecedent 
ture  conditions  and  hydrologic  soil  groups 
be  derived  for  the  Ottawa-St.  Lawrence  low- 
s  along  with  the  development  of  seasonal 
e  numbers.  (Author's  abstract) 
-06240 


TRTAINTIES  IN  THE  SINGLE  DETERMI- 
lON  OF  RIVER  DISCHARGE:  A  LITERA- 

ronment     Canada,      Winnipeg     (Manitoba) 

:r  Resources  Branch. 

.  Pelletier. 

dian  Journal  of  Civil  Engineering  CJCEB8 

15.  No.  5,  p  834-850,  October  1988.  5  fig,  142 

ppend. 

riptors:  'Stream  discharge,  'Discharge  meas- 
ent.  *River  flow,  *Flow  discharge,  'Current 
rs.  Flow  measurement,  'Flow  characteristics 
pattern,  Flow  profiles,  Velocity-area 
od,  Flow  velocity,  Canada. 

overall  uncertainty  in  the  determination  of 
discharge,  using  the  velocity-area  method,  is 
3  a  combination  of  many  sources  of  uncertain- 
nch  include:  the  determination  of  the  cross- 
>nal  area;  the  determination  of  the  mean  ve- 
j  and  the  approximation  of  the  integral  of  a 
ity  field  over  a  cross  section  by  the  finite 
lations.  The  uncertainty  values  found  in  the 
ved  literature  do  not  adequately  cover  the 

or  nver  types  encountered  in  Canada.  The 
itude  of  various  uncertainties  may  vary  de- 
ng  on  the  hydraulic  and  morphologic  charac- 
1  the  stream.  Those  stream  types  could  be 
ted  for  example,  as  large,  medium,  and  small 
B;  last  and  slow  moving  streams;  large  gradi- 
>ulder  streams;  and  complete  and  partial  ice- 

I  streams.  Moreover,  the  uncertainty  values 
m  the  literature  are  often  referring  to  meas- 
■nts  performed  under  ideal  conditions  rather 
he  diverse  conditions  normally  encountered 
Held.  The  following  investigations  should  be 
taken  to  achieve  a  better  understanding  of 
mow  measurement:  calibration  and  analysis 
rent  meters;  the  effect  of  turbulence  on  the 
ise  ot  the  Price  current  meter;  the  uncertain- 
i  single  determination  of  discharge  for  Cana- 
•treams;  and  the  uncertainty  in  the  stage- 
rge  relation  and  in  the  computation  of  the 
'^hydrograph.  (White-Reimer-PTT) 


For  primary  bibliographic  entry  see  Field  8B 
W89-06272 


VARIABILITY  OF  EMPIRICAL  FLOW  QUAN- 
TILES, 

California  Univ..  Santa  Barbara.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  7C 
W89-06279 


SEPARATION  AND  SIZE  CHARACTERIZA- 
TION OF  COLLOIDAL  PARTICLES  IN  RIVER 
WATER  BY  SEDIMENTATION  FIELD-FLOW 
FRACTIONATION, 

Chisholm   Inst,   of  Tech.,   Melbourne  (Australia) 

Water  Studies  Centre. 

For  primary  bibliographic  entry  see  Field  2J 

W89-06301 


DISTRIBUTION  OF  UPPER  AND  MIDDLE 
OHIO  RIVER  FISHES,  1973-1985:  I.  ASSOCIA- 
TIONS WITH  WATER  QUALITY  AND  ECO- 
LOGICAL VARIABLES, 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH.  Environmental  Engineering  Div. 
For  primary  bibliographic  entry  see  Field  81 
W89-06318 


SIMPLE  AND  INEXPENSIVE  METHOD  FOR 
DETERMINING  STREAM  DISCHARGE  FROM 
A  STREAMBANK, 

New  York  State  Museum,  Albany. 

For  primary  bibliographic  entry  see  Field  7B 

W89-06320 


EFFECTS  OF  SUBMERSED  MACROPHYTES 
ON  WATER  QUALITY  IN  THE  TIDAL  POTO- 
MAC RIVER,  MARYLAND, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2L 

W89-06321 


BENTHIC    COMMUNITY    METABOLISM    IN 
TWO  NORTHERN  MISSISSIPPI  STREAMS 

Fish  and  Wildlife  Service,  Cookeville,  TN    Eco- 
logical Services  Office. 

For  primary  bibliographic  entry  see  Field  2H 
W89-06322 


SelsSS      COEFFICIENT      IN      RIVER 


NUTRIENT  DYNAMICS  OF  A  SUBMERSED 
MACROPHYTE  COMMUNITY  IN  A  STREAM 
ECOSYSTEM  DOMINATED  BY  POTAMOGE- 
TON  PECTINATUS  L„ 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Rensse- 
laer Fresh  Water  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-06324 


BENTHIC  MACRO-ALGAE  OF  GEORGIAN 
BAY,  THE  NORTH  CHANNEL  AND  THEIR 
DRAINAGE  BASIN, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Botany 
For  primary  bibliographic  entry  see  Field  2H 
W89-06344 


EFFECTS  OF  REGULATED  STREAM  ON  THE 
HYDROCHEMISTRY  AND  ZOOBENTHOS  IN 
DIFFERENTLY  POLLUTED  PARTS  OF  THE 

SIEwL.  VISTULA  RIVER  (SOUTHERN 
"ULAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logu  Wod. 

For  primary  bibliographic  entry  see  Field  5C 

W89-06351 


OBSERVATIONS  ON  THE  RELATION  BE- 
TWEEN PHYTOPLANKTON  DIVERSITY  AND 
ENVIRONMENTAL  FACTORS  IN  THE  VAAL 
RIVER  AT  BALKFONTEIN,  SOUTH  AFRICA 

Orange    Free    State    Univ.,    Bloemfontein    (South' 

Africa).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-06353 


Streamflow  and  Runoff — Group  2E 

RESPONSE  OF  MACROINVERTEBRATES  TO 
EXPERIMENTAL  EPISODES  OF  LOW  PH 
WITH  DIFFERENT  FORMS  OF  ALUMINUM 
DURING  A  NATURAL  SPATE, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5C 
W89-06354 


SEASONAL  VARIATION  IN  FAUNAL  DISTRI- 
BUTION WITHIN  THE  SEDIMENTS  OF  A  CA- 
NADIAN SHIELD  STREAM,  WITH  EMPHASIS 
ON  RESPONSES  TO  SPRING  FLOODS, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology 
D.  J.  Giberson,  and  R.  J.  Hall. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,   Vol.   45,   No.    11,   p    1994-2002 

^2XT^  1988'  5  n&  '  tab-  29  ref-  append! 
NSERC  Grant  A9881. 

Descriptors:  *Acid  rain  effects,  'Seasonal  varia- 
tion, 'Aquatic  insects,  'Invertebrates,  'Annual 
floods,  'Stream  biota,  'Streams,  'Sediments, 
Spring,  Canada,  Species  composition,  Midges,  Hy- 
drogen ion  concentration. 

The  vertical   distribution  of  invertebrates  within 
the  shallow  substrates  of  a  Canadian  Shield  lake 
outflow  stream   was  examined   to  determine   the 
importance   of  season   and   spate   on   distribution 
pattern.  Stream  invertebrates  were  found  through- 
out the  year  to  depths  of  25  cm  below  the  sediment 
surface,  only  about  5  cm  above  bedrock.   Insect 
abundance  showed  a  strong  seasonal  pattern,  with 
highest    numbers   occurring   during   early   winter 
(December)  in  all  depth  zones.  Except  for  Chiron- 
omidae,  the  majority  of  the  insects  found  below  5 
cm  were  early  instar  larvae  of  those  found  regular- 
ly at  the  surface.  Insect  abundance  was  generally 
higher  at  the  sediment  surface  than  for  all  other 
depth  zones  combined  and  consisted  mainly  of  one 
taxon,    Prosimulium    (Diptera:    Simuliidae).    Non- 
insect  invertebrates  were  always  more  abundant  in 
the  hyporheos  than  at  the  surface.  Total  inverte- 
brate abundance   (primarily   Prosimulium)  at  the 
sediment  surface  decreased  by  about  40%  during 
the    spring    snowmelt    flood,    but    no    significant 
changes  in  abundance  occurred  in  the  hyporheos 
during  this  period.  Chemical  analysis  of  surface 
and  interstitial  water  showed  that  both  pH  and 
alkalinity    decreased    slightly    in    surface    waters 
during  the  flood,  but  increased  within  the  hypor- 
heos, particularly  on  the  rising  limb  of  the  flood 
hydrograph.  (Author's  abstract) 
W89-06381 


PARTICULATE  ORGANIC  MATTER  EXPORT 
FROM  THREE  HEADWATER  STREAMS:  DIS- 
CRETE   VERSUS    CONTINUOUS    MEASURE- 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
T.  F.  Cuffney,  and  J.  B.  Wallace. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,   Vol.   45,   No.    11,   p   2010-2016 
November  1988.  3  fig,  6  tab,  37  ref. 

Descriptors:  'Headwaters,  'Streams,  'Particulate 
matter,  'Streamflow,  'Organic  matter,  Down- 
stream transport,  Sampling. 

Particulate  organic  matter  (POM)  export  from  3 
small  headwater  streams  of  the  southern  Appalach- 
ian Mountains  was  estimated  using  continuous  and 
discrete  (grab)  measurement  methods  for  2  yr. 
Total  annual  POM  export  estimated  from  continu- 
ous measurements  was  always  greater  (28-68  kg 
ash-free  dry  mass  (AFDM))  than  estimates  (8-4 
kg  AFDM)  made  from  discrete  measurements  (i.e. 
POM  concentration  x  total  discharge).  Continuous 
export  samples  were  collected  using  a  weir  and 
gaging  flume  connected  to  a  Coshocton  propor- 
tional sampler  designed  to  deliver  0.6%  of  dis- 
charge into  a  series  of  3  settling  barrels.  The  set- 
tling barrels  removed  a  consistent  proportion  of 
POM  (85-87%).  The  proportion  of  stream  flow 
sampled  by  the  Coshocton  samplers  was  constant 
for  each  of  the  samplers  (range  0.53-0.6%).  The 
constant  extraction  efficiencies  and  proportional 
sampling  of  discharge  allowed  for  the  calculation 
of  total  export  independent  of  discharge  measure- 
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ments  (i.e.  total  export  =  amount  in  barrels  / 
Coshocton  percentage).  The  inability  of  the  dis- 
crete method  to  adequately  sample  storm  and  bed- 
load  transport  accounts  for  the  underestimates  of 
total  annual  export.  This  underestimation  has  im- 
portant implications  for  studies  which  use  discrete 
measurements  to  estimate  POM  export.  (Author's 
abstract) 
W89-06382 


SEDIMENT  CONTROL  OF  SOLUBLE  REAC- 
TIVE PHOSPHORUS  IN  HOXIE  GORGE 
CREEK,  NEW  YORK, 

State  Univ.  of  New  York  Coll.  at  Cortland.  Dept. 
of  Biological  Sciences. 
R.  L.  Klotz. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  11,  p  2026-2034, 
November  1988.  5  fig,  8  tab,  33  ref. 

Descriptors:  'Phosphorus,  'Nutrients,  'Phospho- 
rus removal,  'Streams,  'Sediments,  Aluminum, 
Soil  chemistry,  New  York,  Chemical  reactions, 
Streamflow. 

Stream  sediments  regulate  the  soluble  reactive 
phosphorus  (SRP)  of  stream  water  by  geochemical 
processes.  This  conclusion  was  based  on  sediment 
analysis,  laboratory  sorption  experiments,  and 
measurement  of  the  equilibrium  phosphorus  con- 
centration (EPC).  EPC  is  the  concentration  of  P  in 
the  water  at  which  there  is  neither  sorption  nor 
desorption  of  P  by  the  sediments.  At  low  flow 
conditions,  streamwater  SRP  was  highly  correlat- 
ed with  EPC  at  6  sites  along  Hoxie  Gorge  Creek 
(r  =  0.979).  EPC  was  inversely  related  to  the  ionic 
strength  of  the  equilibrating  solution,  with  Ca(2  +  ) 
producing  larger  changes  than  Na(  +  ).  Minimum 
EPC  values  occurred  near  the  neutral  pH  of  the 
stream  water  and  increased  sharply  in  acidic  and 
basic  solutions.  Also,  EPC  was  negatively  correlat- 
ed with  the  exchangeable  Al  content  of  the  sedi- 
ment at  the  6  sites.  These  data  are  consistent  with  a 
mechanism  previously  verified  for  soils  in  which 
solution  cations  displace  exchangeable  Al(III)  from 
sediments:  hydrolyzed  Al(III)  reacts  with  phos- 
phate and  removes  it  from  solution.  EPC  and 
streamwater  SRP  were  lower  at  sites  with  sedi- 
ments that  had  higher  concentrations  of  P-binding 
sites,  despite  also  having  higher  sediment  P.  (Au- 
thor's abstract) 
W89-06384 


COMPUTATION  OF  CRITICAL  DEPTH  IN 
SYMMETRICAL  COMPOUND  CHANNELS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

M.  H.  Chaudhry,  and  S.  M.  Bhallamudi. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.  4,  p  377-395,  1988.  1 1  fig,  21  ref. 

Descriptors:  'Open  channel  flow,  'Channel  flow, 
'Critical  depth,  'Mathematical  models,  'Water 
surface  profiles,  Symmetrical  compound  channels. 

Critical  flows  may  occur  at  more  than  one  depth  in 
channels  having  compound  cross-sections  (cross- 
sections  with  flood  plains).  The  possibility  of  multi- 
ple critical  depths  affects  the  water-surface-profile 
calculations.  Presently  available  algorithms  deter- 
mine only  one  of  the  critical  depths  that  may  lead 
to  large  errors.  Computational  procedures  are  pre- 
sented for  computing  all  the  possible  critical 
depths  in  general  symmetrical,  compound  chan- 
nels I  hey  incorporate  a  general  definition  of 
Iroudc  number  based  on  the  one-dimensional  un- 
steady momentum  and  continuity  equations.  In 
these  procedures,  (he  total  number  of  critical 
depths  possible  in  a  cross-section  for  a  given  dis- 
charge are  first  determined  and  then  their  values 
are  computed  one  by  one  in  an  efficient  manner.  A 
procedure  is  presented  to  design  a  compound 
i  hannel  section  so  that  there  is  only  one  critical 
depth,  thereby  reducing  the  range  of  flow  depth 
over  which  flow  may  be  highly  unstable.  Two 
typical  examples  are  presented  to  illustrate  the 
effect    of   multiple   critical    depths   on    the    water- 

-    ill nputatioiH:   (1)  a  long  channel 

wilh  ,i  free  overfall  al  the  downstream  end  and  (2) 
a   long  channel   with  a  reservoir  at   the  upstream 
ltd    'I!,- 1-  ||    Ml) 


W89-0639X 


IMPROVED  FOUR-POINT  SOLUTION  OF 
THE  KINEMATIC  EQUATIONS, 

University    of  the    Witwatersrand,    Johannesburg 

(South  Africa).  Dept.  of  Civil  Engineering. 

A.  P.  Holden,  and  D.  Stephenson. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.  4,  p  413-423,  1988.  5  fig,  14  ref. 

Descriptors:  'Kinematic  wave  theory,  'Finite  dif- 
ference methods,  'Overland  flow,  'Mathematical 
models,  Kinematic  equations,  Four-point  solution, 
Streamflow,  Routing. 

In  finite  difference  solutions  of  the  kinematic  equa- 
tions for  overland  flow,  uncontrolled  numerical 
diffusion  can  be  introduced  into  a  system  by  the 
finite  difference  scheme.  A  formulation  for  over- 
land flow  based  the  Muskingum-Cunge  routing 
procedure  incorporating  a  four-point  numerical 
scheme  is  described  and  the  results  of  numerical 
experiments  are  presented,  comparing  the  method 
with  other  kinematic  routing  methods.  The  experi- 
ments verify  the  dependence  of  kinematic  routing 
accuracy  on  grid  spacing  and  on  the  position  of  the 
space  derivative,  and  show  that  the  Muskingum- 
Cunge  results  are  independent  of  grid  spacing.  By 
comparing  the  conventional  formulation,  it  is 
shown  that  a  centered  scheme  is  the  most  appro- 
priate for  overland  flow  routing  if  a  fixed  grid 
formulation  of  the  kinematic  equations  is  em- 
ployed. (Author's  abstract) 
W89-06399 


PREDICTION  OF  FLOW  CHARACTERISTICS 
IN  MAIN  CHANNEL/FLOOD  PLAIN  FLOWS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W  89-06400 


SOURCE  AREAS  CONTRIBUTING  TO  THE 
EPISODIC  ACIDIFICATION  OF  A  FORESTED 
HEADWATER  STREAM, 

Pennsylvania  State  Univ.,  University  Park.  Forest 

Resources  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06431 


PRELIMINARY  OBSERVATIONS  OF 

STREAMFLOW  GENERATION  DURING 
STORMS  IN  A  FORESTED  PIEDMONT  WA- 
TERSHED USING  TEMPERATURE  AS  A 
TRACER, 

Geological  Survey,  Doraville,  GA. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-06434 


APPLICATION  OF  SIMPLE  SOIL-WATER 
FLOW  MODELS  TO  THE  TRANSFER  OF  SUR- 
FACE-APPLIED SOLUTES  TO  STREAMS, 

Sheffield  Univ.  (England).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-0643  5 


IMPACT  OF  BIOLOGICAL  ACTIVITY  ON  DE- 
TRITUS TRANSPORTED  IN  THE  LOWER 
RIVER  RHINE:  AN  EXERCISE  IN  ECOSYS- 
TEM ANALYSIS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-06447 


RAPID  FLOW  THROUGH  THE  SEDIMENTS 
OF  A  HEADWATER  STREAM  IN  THE  SOUTH- 
ERN APPALACHIANS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
N.  L.  Munn,  and  J.  L.  Meyer. 
Freshwater  Biology  FWBLAB,  Vol.  20,  No.  2,  p 
235-240,  October,  1988.  4  fig,  I  tab,  19  ref.  Nation- 
al Science  Foundation  Grant  BSR  8514328. 

Descriptors:  'Surface-groundwater  relations,  'Un- 
derflow, 'Sediments,  Nutrients,  Chlorides,  Infiltra- 


tion, Dye  releases.  I  racers.  Stream  biota.  Absorp 
lion.  Flow  characteristics,  Flow  measuremeni 
Streams,  Headwaters,  Appalachian  Mountains 

The  flow  of  water  through  the  sediment  laye 
(underflow)  of  streams  can  influence  nulrier 
uptake  dynamics  and  the  supply  of  materials  t 
microbes,  meiofauna  and  macroinvertebrates  livin.i 
within  stream  sediments.  This  study  examined  (hi 
extent  of  underflow  in  Hugh  White  Creek,  a  head 
water  stream  in  the  southern  Appalachian  Moun 
tains  and  compared  underflow  at  different  depth 
and  at  different  site*  within  the  stream.  Initial!- 
rhodamine  dye  was  used  to  trace  the  flow  of  wate 
through  the  sediments;  however,  the  dye  wa 
strongly  absorbed  by  the  sediments  in  Hugh  Whit 
Creek.  Thus  rhodamine  was  not  suitable  as  a  irace 
of  water  flow.  Chloride  reacted  conservatively  i? 
laboratory  experiments  and  was  used  as  a  tracer 
The  tracer  infiltrated  the  sediments  within  5  min  t> 
depths  of  10  cm  at  all  6  sites.  Chloride  infiltratioi 
tended  to  decrease  with  depth  of  sediments  at  al 
sites  although  there  was  no  consistent  statistica 
pattern  in  chloride  concentration  with  depth  fo 
the  different  sites.  Equilibrium  between  the  wate 
column  and  sediments  was  reached  rapidly,  withh 
minutes  for  the  sites  with  coarse  sediments  am 
within  a  few  hours  for  sites  with  finer  sediments 
Minimum  rater  of  chloride  infiltration  into  th 
sediments  ranged  between  1.0  cm/min  for  the  site 
with  cobble  substrate  to  0.2  cm/min  for  sites  wit) 
fine  sand  sediments  associated  with  debris  dams 
These  data  suggest  that  underflow  may  be  a  majo 
component  in  the  functioning  of  Appalachiai 
mountain  streams.  (Author's  abstract) 
W89-06448 


MICRO-DISTRIBUTION  OF  AQUATIC  MA 
CROINVERTEBRATES  IN  THE  WYE  RIVEJ 
SYSTEM:  THE  RESULT  OF  ABIOTIC  OI 
BIOTIC  FACTORS, 

University  of  Wales  Inst,  of  Science  and  Technolo 

gy,  Cardiff.  Dept.  of  Applied  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-06449 


PLANKTONIC  BLOOM-FORMING  CYANO 
BACTERIA  AND  THE  EUTROPHICATION  01 
LAKES  AND  RIVERS, 

Landesamt  fuer  Wasserwirtschaft,   Munich  (Ger 

many,  F.R.).  Dept.  of  Limnology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-06450 


COMPLEX  MARKOV  MODELS  TO  SIMU 
LATE  PERSISTENT  STREAMFLOWS, 

Technical   Univ.   of  Istanbul   (Turkey).   Dept.  o 

Civil  Engineering. 

M.  Bayazit,  and  A.  Bulu. 

Journal  of  Hydrology  JHYDA7,  Vol.  103,  No.  34 

p  199-207,  November  30,  1988.  1  fig,  9  tab,  10  ref 

Descriptors:  'Rainfall-runoff  relationships 
'Markov  process,  'Streamflow,  'Model  studies 
'Low  flow,  'Correlation  coefficient,  Simulation 
analysis.  Correlation  analysis.  Mathematical  stud 
ies,  Stochastic  process,  Sweden. 

Highly  persistent  dry  periods  of  certain  stream 
cannot  be  simulated  by  simple  Markov  model 
which  use  the  observed  values  of  the  autocorrela 
tion  coefficients.  Such  streamflow  series  may 
however,  be  modelled  by  assuming  that  the  lag 
one  autocorrelation  coefficient  is  a  function  of  thi 
flow  magnitude,  while  preserving  the  observe! 
overall  value  of  the  coefficient.  Run-length  charac 
teristics  and  transition  probabilities  of  such  model 
are  investigated  by  simulation  of  three  differen 
types  of  autocorrelation  functions  in  relation  U 
flow  magnitude.  It  is  shown  that  these  models 
named  complex  models  I,  II.  and  III,  can  simulati 
persistent  low  flows  as  well  as  the  phenomenon  o 
differential  persistence  Complex  Markov  mode 
III  is  used  to  describe  the  annual  flows  of  the  rive 
Goela  al  Vaenern,  Sweden  for  the  period  1807 
1964.  (Author's  abstract) 
W89-06454 
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EFFECT  OF  BASEFLOVV  SEPARATION  PRO- 
CEDURES ON  SURFACE  RUNOFF  MODELS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization.  Wembley  (Australia).  Div.  of  Water 

Resources. 

B.  C.  Bates,  and  P.  K.  Davies. 

lournal  of  Hydrology  JHYDA7.  Vol.  103,  No  3-4 

)  309-322.  November  30.  1989.  5  fig,  6  tab,  12  ref! 

descriptors:  *Surface-groundwater  relations  *Sur- 
ace  runoff,  'Base  flow.  *Mathematical  models 
'Flood  forecasting,  "Rainfall-runoff  relationships 
itreamflow.  Sensitivity  analysis,  Case  studies. 

'he  effect  of  baseflow  separation  procedures  on 
onhnear  surface  runoff  models  in  situations  where 
aseflow  makes  a  substantial  contribution  to  flood 
ydrographs  is  examined.  Maximum  a  posteriori 
MAP)  estimation  was  used  to  optimize  the  param- 
ters  of  nonlinear  surface  runoff  models.  The  non- 
near  runoff  routing  model  described  by  Lauren- 
jn  and  Mein  (1983)  was  used  on  two  catchments 
;ithir.  the  same  river  basin  (Bancell  Brook  and 
allanalla  Creek).  Results  indicate  that  the  sensi- 
vity  of  the  model  parameters,  fit,  and  predictions 
>  the  separation  procedure  chosen  is  dependent 
pon  whether  the  model  has  a  highly  nonlinear  or 
i  approximately  linear  response.  Highly  nonlinear 
odels  exhibit  a  marked  sensitivity.  However,  this 
nsitivity  does  not  appear  to  carry  through  to 
■edictions  for  very  large  floods.  It  is  suggested 
at  the  generality  of  these  findings  be  checked  by 
msidenng  different  surface  runoff  models  and 
iseflow  separation  procedures,  and  other  hydro- 
gic  regimes  in  which  baseflow  forms  a  major 
'mponent  of  streamflow.  (Geiger-PTT) 
89-06461  5  ; 


TIEAMFLOW  AND  STREAM  SALINITY  IN  A 
™«VioTER    SUPpLY    CATCHMENT    IN 

SSSSTERN  AUSTRALIA  ™ 

ater  Authority  of  Western  Australia,  Perth 
Borg,  R.  W.  Bell,  and  I.  C.  Loh 
urnal  of  Hydrology  JHYDA7,  Vol.  103  No  3-4 
>vember  30,  1989.  5  fig,  2  tab,  15  ref. 

^n,pt°"S:,.*Forest  management,  *Water  quality 
itrol,  'Salinity,  'Streamflow,  'Australia  'Vege- 
ion  effects,  'Reforestation,  'Watershed  manage- 
nt,  Vegetation  establishment,  Saline  water  Res- 
oirs,  Small  watersheds. 

the  mid-1970's  high  salinities  developed  in  the 
ibury  reservoir  in  southwest  Western  Australia 
•  to  the  conversion  of  80%  of  its  catchment 
m  native  forest  to  farmland  in  previous  decades 
ween  1977  and  1983  some  70%  of  this  farmland 
»  planted  with  pines  and  eucalypts.  Most  of  the 
**!  w.e^0reforested,  but  only  some  of  the  val- 
in  1978  a  gauging  station  was  established  in 
catchment  to  monitor  the  effect  of  reforesta- 
on  streamflow  and  stream   salinity.   Results 

'.on  Jh  !he  endu°f  1986  are  Present«d-  Refor- 

non  led  to  a  substantial  and  continuous  reduc- 

n  streamflow.  There  was  also  a  steady  reduc- 

i  ■ salt  discharge  from  the  catchment.  In  most 

s  the  reduction  in  streamflow  outweighed  the 
Ktion  ,n  salt  discharge.  Stream  salinity  was 
efore  generally  higher  than  it  would  have  been 

ontnn  Tat'0nuS,nCe  1978>  when  hydrolog- 
.ontonng  began,  the  annual  rainfall  was  gener- 

n  hLi*  I^,on8-te™»  m«n  of  880  mm    and 

eaMe°,«800,mm-  While  these  dry  conditions 
e  at  least  partly  responsible  for  the  increases  in 

Id  ntr^'  "  'S  H0t  known  whether  dimity 

bee       n    "f^  ln  a"  years  if  the  ™"fall 

antmp    ,1     aluU   'S  argued   that   completely 

anting   the    valleys    would    have    resulted    ,n 

r  rt2  ™h  uTt  If  rainfa"  had  been  normal, 
the  valleys  had  been  planted,  and  particularly 
I  ^combination  of  the  two,  reforestation  may 
Resulted  in  a  general  decrease  in  stream  salini- 
tbe'hZ,  AMly  benefit  due  to  reforestation 
eLflow    p   aga,nst„the  concurrent  reduction 

he  0„e H.r°rK  f?"  Water  SUPP'y  catchment 
the  one  described  here,  reforestation  may  not 

lemsPPH°Pr'ate  S'rategy  to  alleviate  salinity 
*ful  ,n  ?^eVer,,'t  '^Sh0Wn  that  reforestation 
* where  Z  Sa"-affected  catchments  in  the 
sah   Ill    ,e  are?s  wh,ch  contribute  most  of 


W89-06462 


NATURE  OF  SOLUTE  TRANSPORT  IN  THE 
GODAVARI  BASIN,  INDIA, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India) 
School  of  Environmental  Sciences. 

«?orr,primary  bibli°graphic  entry  see  Field  2K. 
W  89-06466 


NUMERICAL  SIMULATION  OF  THE  1981  SI- 
SiV«N  FLOOD:  PART  L  EVOLUTION  OF  A 
MESOSCALE  SOUTHWEST  VORTEX 

National  Center  for  Atmospheric  Research.  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  2B 
W89-06485 


CHANNEL  HYDRAULICS,  HABITAT  USE 
AND  BODY  FORM  OF  JUVENILE  COHO 
SALMON,  STEELHEAD,  AND  CUTTHROAT 
TROUT  IN  STREAMS, 

Weyerhaeuser  Co.,  Tacoma,  WA. 

For  primary  bibliographic  entry  see  Field  2H. 


CALIBRATION,  SENSITIVITY  AND  VALIDA- 

Sl?NN0?P^OPDHEVLS,CALLV-BASED'<i'N^ 

Institute  of  Hydrology,  Wallingford  (England) 
For  primary  bibliographic  entry  see  Field  2A. 


THEORY  OF  RUNS  WITH  APPLICATIONS  TO 
DROUGHT  PREDICTION,  A"«™  i u 

Texas  Univ.,  Houston.  School  of  Public  Health 

L  A.  Moye,  A.  S.  Kapadia,  I.  M.  Cech,  and  R.  J 

Hardy. 

Journal  of  Hydrology  JHYDA7,  Vol.  103  No   1-2 

p  127-137,  November  15,  1988.  1  fig,  3  tab,  12  ref! 

Descriptors:    'Forecasting,    'Statistical    methods, 
Drought,    'Prediction,    Probability    distribution, 
Estimating,  Precipitation,  Rainfall,  Texas. 

Although  statistical  run  theory  is  a  useful  tool   its 
application  to  the  prediction  of  drought  likelihood 
has  met  with  limited  success.  A  pertinent  probabili- 
ty distribution  was  developed  based  on  difference 
equations    beginning  from   the  rudiments  of  run 
theory.  This  distribution  allows  the  hydrologist  to 
estimate  the  expected  number  of  droughts  of  a 
prespecified   duration,   and   the   average   drought 
length  over  the  desired  time  period.  The  applica- 
bility of  this  new  mathematical  approach  was  dem- 
onstrated using  precipitation  records  for  different 
climatic  regions  of  Texas.  This  new  mathematical 
approach  has  three  advantages.  First,  it  offers  an 
exact  solution  for  the  prediction  of  the  future  oc- 
currence of  runs  of  an  arbitrary  length  in  a  se- 
quence of  Bernoulli  trials,  with  no  approximations 
required  Second,  the  solution  is  in  terms  of  param- 
eters with  which  the  hydrologist  is  familiar  and  has 
access.   1  hird,  the  outcome  measures  of  the  model 
are    measures    of   hydrologic    importance.    Thus 
starting  from  estimates  of  familiar  parameters  and 
using  this  model,  the  hydrologist  will  gain  a  perti- 
nent,   accurate    assessment    of   the    likelihood    of 
W898065S16n  reg1°n  °f  'nterest-   (Doria-PTT) 


^EAR  M°DELS  FOR  RIVER  FLOW  ROUT- 
ING ON  LARGE  CATCHMENTS 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology.  6 
G.  C.  Liang,  and  J.  E.  Nash. 

Journal  of  Hydrology  JHYDA7,  Vol.  103,  No  1-2 
P  157-188,  November  15,  1988.  8  fig,  6  tab,  14  ref 
append. 

Descriptors:  'River  flow,  'Input-output  analysis, 
Hydrologic  models,  'Flood  routing,  'Routing 
'Yangtze  River,  'China,  Flow,  Hydrology,  Math- 
ematical analysis,  Rivers,  Tributaries,  Catchment 
areas,  Forecasting,  Rainfall,  Seasonal  variation. 

The  place  of  linear  input-output  models  in  applied 
hydrology  is  reviewed,  and  the  algebraic  analysis 


Streamflow  and  Runoff— Group  2E 

of  multiple   input-single  output   linear  systems   is 
presented  and  applied  in  the  context  of  flood  rout- 
ing on  the  Yangtze  River  in  China.  Two  different 
stretches  of  the  river  and  one  tributary  catchment 
were  chosen  and  the  outflows  forecast  in  terms  of 
observed   flows   at   the   upper   ends   of  the   river 
reaches  and  rainfall  on  the  intervening  catchment 
It  is  shown  that  very  high  accuracy  can  be  ob- 
tained with  multiple  input  linear  models  whether 
applied  to  the  total  flows  and   rainfall  or  to  the 
departures  in  these  quantities  from  their  seasonal 
expectations.  The  residual  errors  which  could  pro- 
vide the  basis  of  an  updating  procedure  if  the  linear 
models  were  used  for  forecasting  purposes  were 
analyzed.  It  is  concluded  that  linear  transformation 
and  combination  of  each  of  the  several  input  com- 
ponents seems  to  provide  an  adequate  representa- 
tion of  the  catchmenfs  effect  in  transforming  and 
combining   the   input   functions.   The  impulse   re- 
sponse obtained  for  each  of  several  inputs  may  be 
unstable  in  its  shape  and  in  all  cases  a  constraint  to 
the  gamma  function  form  involved  very  little  loss 
ol  generality.  It  is  evident  that  for  long  series  of 
inputs  and  outputs  the  shape  of  the  pulse  response 
is  not  well  defined,  or  alternatively  not  very  criti- 
cal. There  is  little  evidence  of  nonlinearity  or  of 
seasonality  in  the  residuals,  but  what  is  there  can 
be   used   to  modify   the   model   forecasts.    In   the 
examples,  the  results  obtained  were  of  such  a  high 
degree    of    accuracy    that    updating    procedures 
would  not  be  required,  but  if  these  were  required  it 
would  seem  that  they  could  be  built  on  an  analysis 
ot  the  residuals  for  persistence.  (Doria-PTT) 
W89-06518 


FISH    COMMUNITIES    AND   ENVIRONMEN- 

« to^AcR^SRISTICS  OF  TWO  LOWLAND 
STREAMS  IN  COSTA  RICA, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-06535 


DISCRIMINATION  OF  FACTORS  INFLUENC- 
ING BIOTA  OF  A  STREAM  RECEIVING  MUL- 
TIPLE-SOURCE PERTURBATIONS 

American  Electric  Power  Service  Corp.,  Co'um- 
bus,  OH.  Environmental  Engineering  Div. 
For  primary  bibliographic  entry  see  Field  5C 
W89-06536 


FLOODING  IN  THE  DESERT:  TAKING  CON- 
1 KOL, 

Black  and  Veatch,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  4A 

W89-06550 


££?£££.£?  HIGHER  AQUATIC  PLANTS  ON 
MICROBIOLOGICAL  INDEXES  OF  WATER 
QUALITY  IN  THE  PRESENCE  OF  DECOM- 
,P™DJ?RGANIC  MATTER  IN  SUSPENSION 
(VLIYANIE  VYSHIKH  VODNYKH  RASTENII 
NA  MIKROBIOLOGICHESKIE  POKAZATELI 
,KASSESTVA  VODY  PRI  DESTRUKTSII  RAST- 

che!™G°    organicheskogo    VESH- 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

g»- 

For  primary  bibliographic  entry  see  Field  2H 

W89-06559 


CORRELATION  BETWEEN  PHYTOPLANK- 
TONPRODUCTION  AND  ORGANIC  MATTER 
DECOMPOSITION  IN  THE  DANUBE  THE 
SASYK-DANUBE  CANAL,  AND  THE  SASYK 
RESERVOIR  (SOOTNOSHENIE  PRODUKTSU 
FITOPLANKTONA  I  DESTRUKTSII  ORGANI- 
CHESKOGO VESHCHESTVA  V  DUNAI 
KANALE  DUNAI-SASYK  I  SASYKSKOM  VO- 
DOKHRANILISHCHE), 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 
g"- 

For  primary  bibliographic  entry  see  Field  2H 
W89-06562 


IMPROVED  METHODOLOGY  FOR  SHORT- 
TERM  OPERATION  OF  A  SINGLE  MULTI- 
PURPOSE RESERVOIR, 
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Manitoba  Univ.,  Winnipeg.   Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-06574 


AUSTRALIAN  RIVERS  AND  STATUTE  LAW, 

Australian   National   Univ.,  Canberra.  Centre  for 

Resource  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-06591 


NATIONAL  SURFACE  WATER  SURVEY.  NA- 
TIONAL STREAM  SURVEY  PHASE  I.  PILOT 
SURVEY-SUMMARY  OF  QUALITY  ASSUR- 
ANCE DATA  RESULTS, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-06646 


GUIDELINES    FOR    DETERMINING    FLOOD 
FLOW  FREQUENCY. 

Geological   Survey,   Washington,   DC.   Office   of 

Water  Data  Coordination. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-06662 


NUMERICAL  MODEL  FOR  THREE-DIMEN- 
SIONAL HYDRODYNAMIC  TRANSPORT: 
DOCUMENTATION  OF  THE  COMPUTER 
PROGRAM, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06675 


MODELLING    STREAM    ACIDITY    IN     U.K. 
CATCHMENTS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06693 


TRACE  ORGANIC  ANALYSIS  OF  SUSPENDED 
SEDIMENTS  WITH  AN  IN-STREAM  COMPOS- 
ITE SAMPLER:  THE  NEED  FOR  A  STAND- 
ARD METHOD, 

Drexel   Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06724 


FATE  AND  TRANSPORT  OF  ORGANIC  COM- 
POUNDS IN  RIVERS.  1:  SELECTION  OF 
STUDY  SITE  AND  VALIDATION  OF  SAM- 
PLING AND  ANALYTICAL  PROCEDURES, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-O6770 


POLYCHLORINATED    BIPHENYLS    IN    THE 
KUPA  RIVER,  CROATIA,  YUGOSLAVIA, 

Sisak  Medical  Center  (Yugoslavia).  Dept.  of  Sani- 
tary Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06776 


TECHMQUKS  I  OR  INTIMATING  FLOOD- 
PEAK  DISCHARGES  I  ROM  URBAN  BASINS 
IN  MISSOURI, 

Geological  Survey,  Rolla.  MO.  Water  Resources 
Div. 

I     I)    Decker. 

Available  from  Hooks  and  Open  File  Report  Sec- 
tion, I  :S(,S,  Box  25425.  Denver,  CO  80225.  USGS 
WatCI     Resources    Investigations    Report    86-4322, 
Igp,  I6fig,  4  tab,  26  ref. 

Descriptors:  "Flood  peak,  *IVak  discharge, 
•Urban  drainagi  'Missouri,  'Rainfall-runoff  rela- 
tionships, 'I  lood  forecasting,  I  loud  data,  Regress- 
ion analysis,  Mathematical  studies,  Hydroiogii 
udies,  Statistii  ;ii  analysis  I  at  h 
meni  area    I    I  imating 


Techniques  are  defined  for  estimating  the  magni- 
tude and  frequency  of  future  flood  peak  discharges 
of  rainfall-induced  runoff  from  small  urban  basins 
m  Missouri.  These  techniques  were  developed 
from  an  initial  analysis  of  flood  records  of  96  gaged 
sites  in  Missouri  and  adjacent  states.  Final  regres- 
sion equations  are  based  on  a  balanced,  representa- 
tive sampling  of  37  gaged  sites  in  Missouri.  This 
sample  included  9  statewide  urban  study  sites,  18 
urban  sites  in  St.  Louis  County,  and  10  predomi- 
nantly rural  sites  statewide.  Short-term  records 
were  extended  on  the  basis  of  long-term  climatic 
records  and  use  of  a  rainfall-runoff  model.  Linear 
least-squares  regression  analyses  were  used  with 
log-transformed  variables  to  relate  flood  magni- 
tudes of  selected  recurrence  intervals  (dependent 
variables)  to  selected  drainage  basin  indexes  (inde- 
pendent variables).  For  gaged  urban  study  sites 
within  the  State,  the  flood  peak  estimates  are  from 
the  frequency  curves  defined  from  the  synthesized 
long-term  discharge  records.  Flood  frequency  esti- 
mates are  made  for  ungaged  sites  by  using  regres- 
sion equations  that  require  determination  of  the 
drainage  basin  size  and  either  the  percentage  of 
impervious  area  or  a  basin  development  factor. 
Alternative  sets  of  equations  are  given  for  the  2-,  5- 
,  10-,  25-,  50-,  and  100-yr  recurrence  interval 
floods.  The  average  standard  errors  of  estimate 
range  from  about  33%  for  the  2-yr  flood  to  26% 
for  the  100-yr  flood.  The  techniques  for  estimation 
are  applicable  to  flood  flows  that  are  not  signifi- 
cantly affected  by  storage  caused  by  manmade 
activities.  Flood  peak  discharge  estimating  equa- 
tions are  considered  applicable  for  sites  on  basins 
draining  approximately  0.25  to  40  sq  mi.  (Author's 
abstract) 
W89-06831 


RELATION  OF  STREAMFLOW  TO  HABITAT 
FOR  ANADROMOUS  FISH  IN  THE  STILLA- 
GUAMISH  RIVER  BASIN,  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
S.  S.  Embrey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4326, 
1987.  115p,  30  fig,  35  tab,  20  ref,  3  append. 

Descriptors:  *Instream  flow  requirements, 
*Streamflow,  *Anadromous  fish,  *Stillaquamish 
River,  'Washington,  *Fish  behavior,  Discharge 
frequency,  Salmon,  Trout,  Stream  fisheries,  Jim 
Creek,  Squire  Creek,  Pilchuck  Creek,  Fish  hatch- 
eries, Chum. 

The  techniques  of  Instream  Flow  Incremental 
Methodology  were  used  to  determine  the  habitat 
available  over  a  range  of  simulated  streamflows  for 
anadromous  fish  in  certain  reaches  of  streams  in 
the  Stillaguamish  River  basin,  Washington.  The 
stream  discharge-habitat  relations  were  used  to 
identify  that  discharge  termed  the  optimum  dis- 
charge, which  provides  maximum  habitat,  for  a 
particular  species  and  life  stage  of  fish.  Optimum 
discharges  varied  throughout  the  Stillaguamish 
River  basin  because  each  discharge-habitat  relation 
was  unique.  The  mainstem  of  the  Stillaguamish 
River  is  used  primarily  as  a  migration  route  by 
anadromous  fish,  but  it  is  also  used  by  chinook  and 
coho  salmon  and  steelhead  trout  for  rearing  and  by 
steelhead  adults  and  pink  salmon  for  spawning. 
Optimum  discharges,  in  cu  ft/sec,  ranged  as  fol- 
lows in  the  mainstem  Stillaguamish  River:  chinook 
fry,  600;  steelhead-juveniles,  1,000.  adults,  2,000, 
coho  juveniles,  400;  and  pink  spawning,  800.  The 
North  Fork  Stillaguamish  River  is  used  for  spawn- 
ing and  rearing  by  all  the  study  fish  species.  Opti- 
mum discharges  there  were:  chinook-spawning, 
500  to  1,300,  fry,  150  to  400;  coho-spawning,  500 
to  700,  juveniles  and  fry,  50  to  200;  steelhead- 
adults,  500  to  1,170,  spawning,  800  to  900,  fry,  50 
to  140,  juveniles,  300  to  500,  chum  spawning,  200 
in  600;  pink  spawning,  300  to  600.  All  the  slucly 
species  spawn  and  rear  in  the  South  Fork  Stilla- 
guamish  River,  but  coho  spawn  and  rear  fry  only 
at  the  most  upstream  study  site  and  chum  spawn 
only  at  the  most  downstream  site.  Optimum  dis- 
charge ninges  on  the  South  Fork  were:  chinook- 
spawning,  300  to  900,  try.  70  to  300;  coho  juve- 
inles,  50  to  100;  Steelhead  -adults.  100  to  900; 
spawning,  250  to  1.200,  fry,  45  to   1,600,  juveniles 


200  to  500.  pink  spawning.  100  to  1,200 
spawning,  140,  fry,  50:  chum  spawning.  100  I  our 
tributary  streams  are  used  by  all  species  except 
Pilchuck  and  Canyon  Creeks,  which  are  not  used 
by  chum  salmon  Optimum  discharges  for  all  tribu- 
tary streams  ranged  as  follows:  chinook-spawning, 
170  to  750,  fry  50  to  170:  coho-spawning,  90  to 
350,  fry  20  to  80,  juveniles,  35  to  130,  steelhead- 
adults,  170  to  500,  spawning,  130  to  400,  fry,  20  to 
70,  juveniles.  70  to  350:  pink  spawning,  70  to  300; 
chum  spawning  in  Squire  Creek  and  Jim  Creek,  70 
to  450.  Water  temperatures  measured  in  late 
summer  at  all  sites  ranged  between  14.5  to  17.5  C. 
(Lantz-PTT) 
W89-06832 


ANALYSIS  OF  WATER-SURFACE  PROFILES 
IN  LEON  COUNTY  AND  THE  CITY  OF  TAL- 
LAHASSEE, FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

M.  A.  Franklin,  and  R.  A.  Orr. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   86-4327, 
1987.  82p,  22  fig,  3  tab,  9  ref. 

Descriptors:  'Florida,  'Tallahassee,  'Flood  pro- 
files, 'Surface  waters,  Lake  Munson,  Lake  Lafay- 
ette, Lake  Jackson,  Regression  analysis,  Statistical 
analysis,  Floods,  Flood  peak.  Gum  Creek. 

Water  surface  profiles  for  the  10-,  25-.  50-,  and  100- 
yr  recurrence  interval  floods  for  most  of  the 
streams  that  drain  developing  areas  of  Leon 
County  and  the  city  of  Tallahassee  are  presented. 
The  principal  streams  studied  are  in  the  Lake 
Munson,  Lake  Lafayette,  and  Lake  Jackson  basins 
Peak  discharges  were  computed  from  regression 
equations  based  on  information  gained  from  15 
streamflow  stations  in  the  area.  Standard  step- 
backwater  procedures  were  used  to  determine  the 
water-surface  elevations  for  the  streams.  The  flood 
elevations  were  generally  higher  than  those  in  the 
Flood  Insurance  Studies  for  Tallahassee  (1976)  and 
Leon  County  (1982).  The  primary  reason  for  the 
higher  profiles  is  that  peak  discharges  used  in  this 
report  are  larger  than  those  used  previously,  large- 
ly due  to  changes  in  land  use.  The  flood  profiles 
for  Bradford  Brook,  North  Branch  Gum  Creek, 
and  West  Branch  Gum  Creek  generally  match 
those  in  the  Leon  County  Flood  Insurance  Studies. 
Channel  improvements  in  some  areas  would  lower 
the  flood  elevation  in  that  area,  but  would  prob- 
ably increase  flooding  downstream.  (Lantz-PTT) 
W89-06833 


MAGNITUDE  AND  FREQUENCY  OF  FLOODS 
IN  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
B.  L.  Neely. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4335, 
1987.  51p,  14  fig,  6  tab,  13  ref. 

Descriptors:  Data  interpretation,  'Flood  frequen- 
cy, 'Arkansas,  'Streamflow,  'Flood  forecasting, 
'Arkansas  River,  'Mississippi  River,  Ouachita 
River,  White  River,  Black  River,  Flood  peak, 
Mathematical  equations.  Regression  analysis, 
Mathematical  studies.  River  flow,  Red  River. 

The  magnitude  and  frequency  of  peak  discharges 
on  streams  in  Arkansas,  were  estimated  through 
the  use  of  comprehensive  regression  analyses,  in 
which  physical  characteristics  of  streams  were  re- 
lated to  flood  characteristics  at  gaging  stations 
Equations  derived  from  the  regression  analyses 
provide  estimates  of  peak  discharges  with  selected 
recurrence  intervals  from  2  to  100  yrs  on  streams 
that  have  drainage  areas  <  3,000  sq  mi.  The  rt- 
gression  analyses  indicate  that  size  of  drainage 
area,  slope  of  the  main  channel,  length  of  the  main 
channel,  elevation  of  the  basin,  and  mean  annual 
precipitation  were  the  most  significant  basin  and 
climatic  characteristics  that  affect  the  magnitude 
and  frequency  of  floods.  A  technique  is  presented 
for  estimating  a  stage-discharge   relation  al  uit' 
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:aged  sites  based  on  a  cross  section  determined 
rom  topographic  maps.  This  cross-section  and 
tage-discharge  relation  is  then  used  to  determine 
he  hydraulic  radius  for  the  discharges  at  each 
trcurrence  interval.  Techniques  are  presented  for 
stimating  the  magnitude  and  frequency  of  peak 
ischarges  using  the  hydraulic  radius  with  other 
hysical  characteristics  of  the  basin.  The  tech- 
iques  that  use  the  hydraulic  radius  give  standard 
rrors  of  estimate  from  5%  to  16%  lower  than 
rchniques  that  do  not  use  hydraulic  radius.  Data 
■om  200  gaging  stations  with  drainage  areas  less 
tan  3,000  sq  mi  and  with  at  least  10  yrs  of  record 
ere  used  in  the  analyses.  Large  rivers  such  as  the 
ed.  Arkansas,  White,  Black,  St.  Francis,  Missis- 
ppi,  and  Ouachita  Rivers  have  flood  flow  charac- 
nstics  that  differ  from  those  of  smaller  tributary 
reams  and  were,  therefore,  treated  individually, 
egional  regression  equations  are  not  applicable  to 
e  large  rivers;  the  magnitude  and  frequency  of 
xxJs  along  these  rivers  are  based  on  station  data, 
me'hod  is  described  for  estimating  the  magni- 
de  and  frequency  of  peak  discharges  on  streams 
r  urban  areas  in  Arkansas.  (Lantz-PTT) 
'S9-06S35 


ERIFICATION  OF  REGRESSION  EQUA- 
ONS  FOR  ESTIMATING  FLOOD  MAGNI- 
-DES  FOR  SELECTED  FREQUENCIES  ON 
4ALL  NATURAL  STREAMS  IN  GEORGIA, 

^logical  Survey,  Doraville,  GA.  Water  Re- 
tirees Div. 

Price,  and  G.  W.  Hess. 

mailable  from  Books  and  Open  File  Report  Sec- 
n,  USGS.  Box  25425,  Denver,  CO  80225.  USGS 
ater  Resources  Investigations  Report  86-4337 
86.  39p,  10  fig,  4  tab,  1  plate,  10  ref.  Georgia 
ipartment  of  Transportation  Project  7501. 

scriptors:  *Peak  flow,  "Data  interpretation, 
lood  peak,  "Streams,  'Georgia,  "Flood  frequen- 
•Regression  analysis,  Stream  gages,  Statistical 
ilysis.  Mathematical  studies,  Simulation  analysis 
itistical  methods. 

1976  the  U.S.  Geological  Survey,  in  coopera- 
n  with  the  Georgia  Department  of  Transporta- 
%  began  a  program  to  monitor  small  natural 
jams  in  Georgia  to  verify  the  accuracy  of  the 
xj  frequency  estimating  equations  for  the  five 
I  frequency  regions  that  were  published  in  a 
vious  study.  Data  collection  consisted  of  ob- 
nng  an  additional  10  yr  of  annual  peak  flow 
ords  at  24  gaging  stations  and  establishing  and 
lecting  annual  peak  flow  records  at  15  addition- 
gaging  sites  in  areas  of  the  State  where  data 
re  unavailable.  Data  also  were  collected  for  an 
monal  10  yr  at  four  gaging  stations  that  were 
iverted  to  continuous  record  gaging  stations  in 
•  i  ne  tlood  frequency  equations  were  verified 
comparing  the  observed  and  regression  equa- 
i  estimated  discharges  for  the  2-,  25-,  and  100-yr 
«s:  (1)  for  the  28  gaging  stations  continued  an 
monal  10  yr,  (2)  for  the  15  gaging  stations  that 
e  about  10  yr  of  record  where  data  were  un- 
able; and  (3)  for  all  gaging  stations  on  drain- 
areas  of  <  50  sq  mi  for  which  data  were 
liable  ,n  all  five  flood  frequency  regions.  The 
tall-runoff  model  simulated  discharges  from  the 
'lous  study  also  were  verified  by  comparisons 
he  observed  and  the  rainfall-runoff  model  simu- 
d  discharges  for  the  2-,  25-,  and  100-yr  floods 
gaging  stations  calibrated  in  the  previous  study 

«  ?£m£nr«:,S?nS,,based  on  sludent's  t-test  statis- 
at  the  0.05  level  of  significance,  indicated  that 

e  tlood  frequency  equations  computed  in  the 
'■ous  study  are  valid  and  unbiased  except  for 
ITL    j  \?'here  the  eq^tions  appear  to  be 

I;  a  I  J  e  comPa"son  of  the  discharges 
i  ated  by  the  rainfall-runoff  model  with  fhe 
■rved  discharges  for  the  gaging  stations  that 
u„  yr,°f  record  were  unbiased,  but  simulated 

-rfnf  K°L.Slau,0ns  havin8  10  yf  °f  record  were 
-a.  probably  because  of  "loss  of  variance1  in  the 
aging  procedures  of  the  rainfall-runoff  model 
the  short  length  of  record.  The  flood-frequen- 
stimating  equations  computed  in  the  previous 
y  have  been  verified  and  are  considered  to  be 
1  lor  natural  streams  in  Georgia  that  have 
"age  areas  of  0.1  to  20  sq  mi.  (Author's  ab- 
'-06837 


LOW-FLOW-FREQUENCY  CHARACTERIS- 
TICS FOR  CONTINUOUS-RECORD  STREAM- 
FLOW  STATIONS  IN  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

A.  D.  Arntson,  and  D.  L.  Lorenz. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   86-4353 
1987.  15p,  1  fig,  2  tab,  9  ref,  2  append. 

Descriptors:  *Streamflow,  *Low  flow,  ♦Minneso- 
ta, Graphical  analysis,  Flow  discharge,  Flow  pro- 
files, Statistical  analysis,  Hydrologic  data  collec- 
tions, Hydrologic  data. 

Annual  and  summer  (May  1  to  September  30)  low- 
flow  frequency  curves  are  presented  for  175  con- 
tinuous-record streamflow  stations  in  Minnesota 
The  curves  were  developed  for  all  stations  with  10 
or  more  years  of  continuous  record.  The  1-,  7-,  and 
30-day  low-flow  discharges  at  selected  recurrence 
intervals  obtained  from  these  curves  are  listed 
Low-flow  characteristics  can  and  will  vary  for  a 
station  depending  upon  the  number  of  years  of 
record  and  the  period  gaged.  When  comparing 
low-flow  characteristics  between  two  or  more  sta- 
tions, it  should  be  remembered  that  no  provisions 
were  made  to  use  concurrent  periods  of  record  for 
stations  along  the  same  stream.  (Lantz-PTT) 


ALTERNATIVE  BASIN  CHARACTERISTIC 
FOR  USE  IN  ESTIMATING  IMPERVIOUS 
AREA  IN  URBAN  MISSOURI  BASINS, 

Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

R.  E.  Southard. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4362, 
1986.  21p,  4  fig,  3  tab,  13  ref. 

Descriptors:  "Urban  runoff,  "Urban  hydrology 
"Hydrologic  studies,  "Urban  areas,  "Missouri! 
Flood  peak,  Statistical  analysis,  Regression  analy- 
sis, Urban  planning,  Streamflow,  Population  densi- 
ty, Impervious  boundaries,  Drainage  area. 

A  previous  regression  analysis  of  flood  peaks  on 
Uj    u  baSlnS  ln  St  Louis  County.  Missouri,  indicat- 
ed that  the  basin  characteristics  of  percentage  of 
impervious  area  and  drainage  area  were  statistical- 
ly significant  for  estimating  the  2-,  5-,  10-,  25-,  50-. 
and    100-yr   peak    discharges    at    ungaged    urban 
basins.  In  this  statewide  regression  analysis  of  the 
urban   basins   for   Missouri,   an   alternative   basin 
characteristic  called  the  percentage  of  developed 
area  was  evaluated.  A  regression  analysis  of  the 
percentage  of  developed  area  (independent  vari- 
able), resulted  in  a  simple  equation  for  computing 
percentage  of  impervious  area.  The  percentage  of 
developed   area  also  was  evaluated   using  flood- 
frequency  data  for  23  streamflow  gaging  stations, 
and  the  use  of  this  variable  was  determined  to  be 
valid.  Using  nationwide  data,  an  urban  basin  char- 
acteristic known  as  the  basin  development  factor 
was  determined  to  be  valid  for  inclusion  in  urban 
regression   equations   for  estimating   flood   flows 
1  he  basin  development  factor  and  the  percentage 
ot  developed  area  were  compared  for  use  in  re- 
gression   equations    to    estimate    peak    flows    of 
streams  in  Missouri.  The  equations  with  the  basin 
development  factor  produced  peak  flow  estimates 
with  slightly  smaller  average  standard  errors  of 
estimate  than  the  equation  with  the  percentage  of 
developed  area;  however,  this  study  indicates  that 
there  was  not  enough  statistical  or  numerical  dif- 
ference to  warrant  using  the  basin  development 
factor  instead  of  the  percentage  of  developed  area 
in  Missouri.  The  selection  of  a  basin  characteristic 
to  describe  the  physical  conditions  of  a  drainage 
basin  will  depend  not  only  on  its  contribution  to 
accuracy  of  regression  equations,  but  also  on  the 
ease  of  determining  the  characteristics;   the  per- 
centage of  developed  area  has  this  advantage.  A 
correlation  analysis  was  made  by  correlating  drain- 
age area  to  percentage  of  impervious  area,   the 
percentage  of  developed  area,  and  the  basin  devel- 
opment factor.  The  results  of  the  analysis  indicate 
that  the  three  basin  characteristics  are  independent 
ot  drainage  area  and  appropriate  to  use  in  multiple- 
regression  analysis.  (Author's  abstract) 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 
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QUANTITY  AND  QUALITY  OF  STREAM- 
FLOW  IN  THE  WHITE  RIVER  BASIN,  COLO- 
RADO AND  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  M.  Boyle,  K.  J.  Covay,  and  D.  P.  Bauer. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225   USGS 
Water  Resources   Investigations   Report   84-4022 
1987.  84p,  31  fig,  11  tab,  8  ref. 

Descriptors:  "River  basins,  "Water  resources  data 
Water  quality,  "Streamflow,  "Colorado,  "Utah, 
Flow  profiles,  Seasonal  variation,  Surface-ground- 
water  relations,  Calcium,  Sodium,  Dissolved 
solids,  Snowmelt,  Runoff. 

The  water  quality  and  flow  of  existing  streams  in 
the  White  River  basin,  located  in  northwestern 
Colorado  and  northeastern  Utah,  are  adequate  for 
present  uses,  but  future  development  (such  as 
energy)  may  affect  stream  quality  and  quantity 
Present  conditions  are  described  as  a  baseline  to 
enable  planners  to  allocate  available  water  and  to 
measure  changes  in  quantity  and  quality  of  water 
in  the  future.  The  White  River  basin  contains 
extensive  energy  resources  consisting  of  oil,  natu- 
ral gas,  coal,  and  oil  shale.  Large  quantities  of 
water  will  be  required  for  energy-resource  devel- 
opment and  associated  municipal  and  industrial 
uses.  An  average  of  70%  of  the  annual  flow  in  the 
White  River  occurs  during  May,  June,  and  July  as 
a  result  of  snowmelt  runoff.  The  7-day,  10-year 
low-flow  discharges/sq  mi  and  the  1-day,  25-year 
high-flow  discharges/sq  mi  are  larger  in  the  east- 
ern part  of  the  basin  than  in  the  western  part 
Flow-duration  curves  indicate  that  high  flows  in 

Im.-  RlVer  and  the  Nor,h  and  South  Fork 

White  Rivers  result  mainly  from  snowmelt  runoff 
and  that  base  flow  is  sustained  throughout  the  year 
by  groundwater  discharge  from  the  alluvial  and 
bedrock  aquifers.  Water  type  varies  in  the  basin- 
however,  calcium  and  sodium  are  the  dominantly 
occurring  cations  and  sulfate  and  bicarbonate  are 
the  dominantly  occurring  anions.  Computed  total 
annual  dissolved-solids  loads  in  the  White  River 
range  from  31,800  tons/yr  in  the  North  Fork 
White  River  to  284,000  tons/yr  at  the  mouth.  A 
10%  increase  to  a  14%  decrease  of  the  dissolved- 
solids  load  could  result  at  the  mouth  of  the  White 
River  near  Ouray,  Utah.  This  corresponds  to  a  5% 
increase  to  a  10%  decrease  in  dissolved-solids  con- 
centration. The  seasonal  pattern  of  stream  tempera- 
tures was  found  to  fit  a  harmonic  curve.  (Lantz- 

W89-06854 


EVALUATION  OF  THE  COST  EFFECTIVE- 
NESS OF  THE  1983  STREAM-GAGING  PRO- 
GRAM IN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6C 
W89-06859 


ANALYSIS  OF  CHARACTERISTICS  OF  SIMU- 
LATED FLOWS  FROM  SMALL  SURFACE- 
MINED  AND  UNDISTURBED  APPALACHIAN 
WATERSHEDS  IN  THE  TUG  FORK  BASIN  OF 
KENTUCKY,  VIRGINIA,  AND  WEST  VIRGIN- 
IA, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

A.  G.  Scott. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water   Resources   Investigations   Report   84-4151 
1984.  169p,  24  fig,  8  tab,  10  ref,  2  append. 

Descriptors:  "Mine  drainage,  "Small  watersheds, 
Model  studies,  "Land  use,  "Flow  profiles,  "Simu- 
lation analysis,  "Surface-groundwater  relations, 
Hydrologic  data  collections,  "Kentucky,  "Virgin- 
ia, "West  Virginia,  Stream  discharge,  Graphical 
analysis,  Statistical  analysis,  Regression  analysis 
Flow  discharge,  Flood  frequency. 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

Hydrologie  anil  climatologic  data  were  collected 
at  eight  small  mined  and  two  small  unmined  water- 
sheds. These  data  included:  continuous  records  of 
discharge,  precipitation,  and  air  temperature;  daily 
records  of  sediment  concentrations  and  sediment 
discharge;  and  periodic  observations  of  water  qual- 
ity. Tables  of  all  these  data  are  presented  in  this 
report.  The  observed  climatic  and  hydrologie  data 
from  these  basins  were  used  to  calibrate  the  U.S. 
Geological  Survey  Precipitation-Runoff  Modeling 
System  for  each  watershed.  The  calibrated  models 
of  each  basin  were  then  used  with  a  set  of  nearby, 
long-term  climatic  data  to  simulate  a  68-year 
record  of  daily  streamflow  and  57  years  of  annual 
peaks  at  each  site.  These  simulated  records  were 
analyzed  to  obtain  flood  frequency  curves,  flow 
duration  curves,  mean  annual  discharges,  and  the 
7-day,  10-year  low  flow  for  each  site.  The  flow 
characteristics  computed  from  the  simulated 
records  of  discharge  were  analyzed  graphically, 
and  statistically  by  regression  analysis,  to  investi- 
gate the  relationship  between  mining  and  runoff. 
For  this  sample  of  small  basins,  peak  flows,  dis- 
charges for  10-  and  50-percent  flow  durations,  and 
mean  annual  flows  were  found  to  be  directly  relat- 
ed to  percent  of  drainage  area  disturbed  and  drain- 
age area.  Percent  of  drainage  area  disturbed  was 
generally  a  more  statistically  significant  estimator 
of  discharges  than  drainage  area,  particularly  for 
those  peak  flows  of  higher  recurrence  intervals. 
(Author's  abstract) 
W89-06861 


STREAMFLOW  GAIN-AND-LOSS  AND  SUS- 
PENDED-SEDIMENT CHARACTERISTICS  OF 
THE  SOUTH  PLATTE  RIVER  AND  THREE  IR- 
RIGATION CANALS  NEAR  FORT  MORGAN, 
COLORADO, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
B.  C.  Ruddy. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  84-4220, 
1984.  82p,  4  fig.  18  tab,  13  ref. 

Descriptors;  'Irrigation  effects,  *  Surface-ground- 
water  relations,  *Streamflow,  'Suspended  sedi- 
ments, 'Colorado,  'Irrigation  canals,  Fort 
Morgan,  South  Platte  River,  Sediment  transport, 
Silt,  Clay,  Particle  size,  Stream  discharge,  Beaver 
Canal,  Fort  Morgan  Canal,  Rivers. 

A  2-year  study  during  1982-83  was  made  to  docu- 
ment the  streamflow  gain-and-loss  and  suspended 
sediment  characteristics  of  the  South  Platte  River, 
Fort  Morgan  Canal,  Upper  Platte  and  Beaver 
Canal,  and  the  Lower  Platte  and  Beaver  Canal 
near  Fort  Morgan,  Colorado,  prior  to  possible 
construction  of  the  proposed  Narrows  Reservoir. 
Six  streamflow  gain-and-loss  investigations,  con- 
ducted in  1982  along  a  25.8  mi  reach  of  the  South 
Platte  River,  indicate  an  average  downstream  gain 
in  discharge  of  150  cu  ft/sec  during  the  irrigation 
season.  The  Fort  Morgan  Canal  and  the  Lower 
Platte  and  Beaver  Canal  had  decreasing  discharges 
in  the  downstream  direction.  The  Upper  Platte  and 
Beaver  Canal  had  a  slight  increased  in  discharge  at 
the  second  measurement  site  and  decreases  in  the 
third  and  fourth  measurement  sites.  Irrigation  prac- 
tices and  some  loss  to  the  groundwater  system 
account  for  the  general  decrease  in  discharge.  Sus- 
pended sediment  data  were  collected  at  the  stream- 
flow-gaging  station  06758500  South  Platte  River 
near  Weldona  and  on  the  three  irrigation  canals: 
Fort  Morgan  Canal,  Upper  Platte  and  Beaver 
Canal,  and  Lower  Platte  and  Beaver  Canal.  The 
data  indicate  that  relations  exist  between  the  sus- 
pended sediment  concentrations  at  the  South  Platte 
River  station  and  the  suspended  sediment  concen- 
trations at  the  most  upstream  measurement  site  on 
each  canal.  Relations  between  suspended  sediment 
discharge  and  water  discharge  were  developed  at 
all  canal  measurement  sites  lor  all  the  canals, 
suspended  sediment  discharge  decreased  in  a 
downstream  direction.  Slight  increases  in  suspend- 
ed sediment  occurred  at  the  second  measurement 
site  on  tin    I  p|"  '   Platte  and  Beaver  Canal  and  at 

the   third    I hi '"I   site  on   the   Lower   Platte 

and    Beavei    Canal.    Laboratory   analyses   indicate 
that  75'/,  of  the  suspended  sediment  is  silt  and  clay 
/     (particle!  finer  than  0.062  mini   (Author's  ab- 
itrai  ii 
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IMPACT  OF  THE  PROPOSED  1-326  CROSS- 
ING ON  THE  500-YEAR  FLOOD  STAGES  OF 
THE  CONGAREE  RIVER,  NEAR  COLUMBIA, 
SOUTH  CAROLINA, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  4C. 
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STATISTICAL  SUMMARIES  OF  STREAM- 
FLOW  RECORDS  IN  OKLAHOMA  AND 
PARTS  OF  ARKANSAS,  KANSAS,  MISSOURI, 
AND  TEXAS  THROUGH  1984, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

D.  C.  Heimann,  and  R.  L.  Tortorelli. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations  Report   87-4205, 
1988.  387p,  180  fig,  180  tab,  15  ref. 

Descriptors:  'High  flow,  *Low  flow,  'Flood  peak, 
'Flow  duration,  'Streamflow,  'Statistics,  'Okla- 
homa, Frequency  analysis,  Regulated  flow,  Natu- 
ral flow,  Hydrographs,  Maximum  flow,  Minimum 
flow,  Statistical  analysis,  Arkansas,  Kansas,  Mis- 
souri, Texas. 

Statistical  summaries  of  streamflow  at  148  gaging 
stations  are  presented.  Summaries  are  given  for 
both  unregulated  and  regulated  streamflow  records 
when  at  least  10  years  of  unregulated  or  regulated 
data  are  available.  Streamflow  records  for  70  of 
the  148  stations  include  regulated  periods  and  data 
for  these  periods  were  analyzed  separately  to  ac- 
count for  changes  in  streamflow  due  to  regulating 
structure.  For  each  gaging  station,  a  brief  descrip- 
tion of  the  location,  period  record,  and  drainage 
area  is  given.  For  these  stations  with  regulated 
streamflow,  a  brief  regulation  history  is  also  given. 
This  information  is  followed  by  tables  of  monthly 
and  annual  flow  statistics,  low-  and  high-flow  fre- 
quency statistics,  peak-flow  frequency  statistics, 
and  flow-duration  statistics.  Daily  flow-duration 
hydrographs  are  included  for  most  stations. 
(USGS) 
W89-06885 


FLOOD    HYDROLOGY    NEAR    FLAGSTAFF, 
ARIZONA, 

Geological    Survey,    Flagstaff,    AZ.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-06886 


BUOYANCY  INDUCED  PLUNGING  FLOW 
INTO  RESERVOIRS  AND  COASTAL  RE- 
GIONS, 

Minnesota  Univ.,  Minneapolis.  Graduate  School. 
G.  J.  Farrell. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8620154.  Ph.D.  Dissertation,  1986. 
278p,  104  fig,  31  tab,  86  ref,  2  append. 

Descriptors:  'Density  currents,  'Water  circula- 
tion, 'Turbidity,  'Reservoirs,  'Plunging  flow, 
Flow  discharge.  Flow  rates,  Laminar  flow,  Turbu- 
lent flow,  Simulation  analysis,  Model  studies,  Flow 
Separation,  Numerical  analysis. 

Plunging  reservoir  flow  was  simulated  by  extract- 
ing numerical  solutions  to  the  governing  equations 
of  flow  and  studied  experimentally  by  reproducing 
the  phenomenon  in  a  laboratory  model  reservoir. 
A  laminar  flow  model  is  shown  to  have  serious 
limitations.  Turbulent  flow  is  simulated  using  a 
model  with  an  energy  draining  buoyancy  term  in 
the  k  equation.  This  simulation  provides  useful 
insight  into  the  development,  growth,  and  decay  of 
a  plunging  flow  field.  A  relation  is  proposed  for 
estimating  initial  mixing  in  sloping  bottom  reser- 
voirs. Data  on  initial  mixing  in  the  sloping  bottom 
case  experimentally  confirm  the  numerically  gen- 
erated relationship.  Sidewall  flow  separation  was 
the  dominant  phenomenon  in  the  diverging  reser- 
voir experiments.    Initial   mixing  in   the  diverging 


reservoir  was  very  high  because  of  the  flow  sepa- 
ration effects.  (Cremmins-AEPCO) 
W89-06947 
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DESIGN  AND  USE  OF  A  HYDRAULIC  POTEN- 
TIOMANOMETER  FOR  DIRECT  MEASURE- 
MENT OF  DIFFERENCES  IN  HYDRAULIC 
HEAD  BETWEEN  GROUNDWATER  AND  SUR- 
FACE WATER, 

Geological  Survey,  Lakewood,  CO. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-05808 


RISK  ANALYSIS  OF  AQUIFER  CONTAMINA- 
TION BY  BRINE, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 
Dept.  of  Systems  Engineering. 
B.  F.  Hobbs,  C.  V.  Patterson,  M.  E.  Maciejowski, 
and  Y.  Y.  Haimes. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  114,  No.  6,  p  667-685,  No- 
vember 1988.  4  fig,  4  tab,  27  ref,  2  append. 

Descriptors:  'Risk  assessment,  'Aquifers,  'Under- 
ground waste  disposal,  'Path  of  pollutants, 
'Groundwater  pollution,  'Brines,  Ohio,  Risks, 
Water  quality,  Evaluation,  Groundwater  manage- 
ment, Water  pollution  prevention,  Decision 
making,  Path  of  pollutants,  Leaching,  Public 
health,  Model  studies,  Wastewater  disposal. 

Underground  disposal  of  liquid  wastes  poses  a 
danger  of  groundwater  contamination.  The  predic- 
tion of  their  impacts  is  subject  to  many  uncertain- 
ties. A  risk  analysis  model  is  developed  that  ad- 
dresses several  of  these  uncertainties.  The  model 
inputs  are  hydrogeologic  parameters,  the  reliability 
of  waste  disposal,  and  demographic  information. 
The  outputs  of  the  model  are  probability  distribu- 
tions of  the  number  of  rural  home  wells  or  munici- 
pal groundwater  well  fields  that  may  be  contami- 
nated. Contamination  is  defined  as  occurring  when 
the  concentration  for  any  disposed  chemical  ex- 
ceeds its  water  quality  standard.  The  model  is  used 
to  analyze  the  risks  posed  by  annular  disposal  of  oil 
and  gas  brines  in  Ohio.  It  is  found  that  the  econom- 
ic costs  associated  with  those  risks  are  an  order  ol 
magnitude  smaller  than  the  benefits  of  the  practice. 
(Author's  abstract) 
W89-05820 


IMPLICATIONS  OF  SEA-LEVEL  RISE  ON 
THE  SOUTH  SHORE  OF  LONG  ISLAND,  NEW 
YORK, 

Maryland  Univ.,  College  Park.  Dept.  of  Geogra- 
phy- 

For  primary  bibliographic  entry  see  Field  2L. 
W89-05833 


HACHIOJI  EXPERIMENTAL  BASIN  STUDY 
STORM  RUNOFF  PROCESSES  AND  THE 
MECHANISM  OF  ITS  GENERATION, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
For  primary  bibliographic  entry  see  Field  2E. 

W89-05847 

SOME  EXPERIMENTAL  RESULTS  CON 
CERNING  RAPID  WATER  TABLE  RESPONSE 
TO  SURFACE  PHENOMENA, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
I.  Kayane,  and  I.  Kaihotsu. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4 
p   215-234,   September   30,    1988.    16   fig,    19  ref 

Descriptors:  'Infiltration,  'Rainfall-runoff  relation 
ships,  'Water  table  fluctuations,  'Soil  water,  'Sur 
face-groundwater  relations,  'Aerated  zone,  Wayi 
propagation,  Hydraulic  models,  Artificial  soils 
Capillary  waves,  Capillary  water,  Experimenla 
design,  Rainfall. 

Transient  phenomena  relating  to  flow  in  tni 
vadose  zone  are  reviewed,  including  rapid  wate 
table  response  to  rainfall,  pulsating  flow  due  Ii 
pressure  perturbations  in  the  vadose  zone,  and  tni 


20 
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\va\e-like  propagation  of  increased  soil  moisture 
caused  by  intermittent  rainfall.  As  a  basis  for  inter- 
preting these  phenomena,  dividing  the  vadose  zone 
into  a  residual  water  zone,  an  unsaturated  capillary 
zone,  and  a  saturated  capillary  zone  (SCZ)  is  pro- 
posed. Since  the  SCZ  is  quasi-saturated  even 
though  the  pressure  is  negative,  if  the  SCZ  extends 
from  the  water  table  to  ground  surface,  the  addi- 
tion of  a  small  amount  of  water  to  the  surface  can 
change  the  pressure  from  negative  to  positive.  The 
rapid  apparent  rise  and  fall  of  the  water  table  after 
heavy  rainfall  or  irrigation  occur  by  the  buildup  of 
i  pneumatic  potential  due  to  the  infiltrating  water 
Hie  results  suggests  that  a  rapid  runoff  composed 
jf  pre-event  water  from  a  drainage  basin  should  be 
:xpected  as  a  response  to  a  storm  event.  (Roches- 
er-PTT) 
V89-05851 


ANALYSIS  OF  THREE-DIMENSIONAL 
•ROUNDWATER  FLOW  IN  THE  NEARSUR- 
ACE  LAYER  OF  A  SMALL  WATERSHED, 

>aitama  Univ.,  Urawa  (Japan).  Hydroscience  and 
jeotechnology  Lab. 
L.  Watanabe. 

ournal  of  Hydrology  JHYDA7,  Vol.  102,  No  1-4 
287-300,  September  30,  1988.  18  fig,  2  tab,  9  ref 

tescriptors:  'Model  studies,  'Infiltration  'Soil 
ater  movement,  'Subsurface  drainage,  'Ground- 
'ater  movement,  'Topography,  'Rainfall-runoff 
:Iationships,  'Hydrologic  models,  'Surface- 
roundwater  relations,  Mathematical  models,  Geo- 
raphic  models,  Experimental  basins,  Finite  ele- 
lent  method,  Japan,  Geohydrology,  Catchment 
eas. 

computer  model  for  the  calculation  of  three- 
mensional  groundwater  flow  through  a  highly 
irmeable  near-surface  layer  is  presented  with  the 
m  of  analyzing  the  runoff  in  a  small  watershed 
roundwater  flow  under  both  saturated  and  un- 
turated  conditions  was  calculated  by  a  finite- 
iment  method.  The  program  is  based  on  a  geo- 
apnical  model  of  a  watershed  that  is  defined  by 

geometric  parameters.  A  watershed  of  any 
ape  can  be  adapted  easily  by  inputting  these  17 
rameters.  The  near-surface  layer  of  the  water- 
ed is  automatically  divided  into  56  hexahedral 
merits  and  the  location  of  each  nodal  point  for 

calculation  is  determined  by  the  computer 
ansient  behavior  of  groundwater  flow  and 
not!  phenomena  in  response  to  an  intense  rain  of 
>rt  duration  observed  in  the  Inuyama  Test  Basin 
tpan)  was  studied  using  the  model.  Although 
ne  approximations  of  the  hydrogeological  pa- 
neters  were  necessary,  the  general  tendency  of 
.  groundwater  flow  in  the  near-surface  layer  of 
j  watershed  was  analyzed  successfully.  (Au- 
>rs  abstract) 
89-05855 


NT^mJ1^  °F  ™E  EFFECT  OF  CON- 
kT^Jiv^  2L  FLOW   INTO  THE  KINE- 

S""^  rations  and  its  appli- 

TIONS  TO  RUNOFF  SYSTEM  LUMPING 

™"'V  JirPan)   Dept   of  Civil  Engineering! 
'9^585?'  b,bllograPhic  entry  see  Field  2E. 


SIVITY    OF   FRACTURED   GRANITES    NEAR 
ORACLE,  ARIZONA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
S.  P.  Neuman,  and  J.  S.  Depner. 
Journal  of  Hydrology  JHYDA7,  Vol.  102.  No  1-4 
p  475-501,  September  30,  1988.  1 1  fig,  7  tab,  25  ref 
3  append.  Nuclear  Regulatory  Commission  Con- 
tract NRC-04-78-275. 

Descriptors:  'Groundwater  movement,  'Aquifer 
testing,  'Pumping  tests,  'Packer  tests,  'Stochastic 
process,  'Hydraulic  conductivity,  'Geologic  frac- 
tures, 'Amsotropy,  'Pressure  tests,  'Dispersivity 
Estimating,  Nonuniform  media,  Spatial  variation 
Theoretical  analysis,  Statistics,  Covariance,  Oracle' 
Arizona. 


nT^SSS^B^  INTERACTIONS:  A 
PVHIONIST  ATTEMPT  TOWARD  PHYSL 
L-STOCHASTIC  INTEGRATION 

SnnSg,a,e  UniV"  F°rt  CO"inS-  De?X   °f  CiviI 

9l0585a9y  bibli°8raPnic  entry  ^e  Field  2A. 


>tS0™*bXd™e  method  of  mo- 
s  tormSoT       IN  A  heterogene- 

'ford  Univ..  CA'  Dept.  of  Civil  Engineerine 
S^  b,blio«raPhic  entry  see  Field^B        g' 


iATnpcT,»^SCALE  PRESSURE  TEST 
^DUCTU ,™  ™E  ™E  LOG  HYDRAULIC 
>UUCnviTY  COVARIANCE  AND  D1SPER- 


Application  of  modern  stochastic  theories  to  non- 
uniform   geologic    media    requires,    among   other 
things,  knowing  the  principal  directions  and  corre- 
lation lengths  of  the  log  hydraulic  conductivity 
covanance.  To  infer  this  information  by  standard 
geostatistical  methods  directly  from  point  measure- 
ments of  hydraulic  conductivity  in  three-dimen- 
sional space  is  seldom  possible  due  to  scarcity  of 
data.  To  show  how  this  difficulty  can  be  over- 
come, the  example  of  fractured  granitic  rocks  near 
Oracle,  Arizona  is  used.   At  this  site,  hydraulic 
conductivities  were  measured  on  a  small  scale  by 
packer  tests  and  on  a  larger  scale  by  cross-hole 
test.  The  test   results  suggest  that  the  measured 
hydraulic  conductivities  can  be  viewed  as  quanti- 
ties defined  over  a  continuum  that  are  scalar  on  a 
local  scale  but  exhibit  large  scale  anisotropy  due  to 
spatial   nonumformity  and  the  effect  of  fracture 
orientations.   Based  on  this  observation,   the  two 
sets   of  hydraulic   conductivity   data   are   related 
theoretically  and  the  resulting  expression  used  to 
estimated  the  anisotropic  covariance  function  of 
log   hydraulic   conductivities  at   the  Oracle   site 
I  hese  parameters  were  used  to  calculate  a  Fickian 
dispersivity  tensor  for  the  Oracle  granite  by  rely- 
ing on  the  recently  advanced  theory  of  Neuman 
and  coworkers.  The  results  highlight  the  need  to 
extend  available  stochastic  theories  to  the  domain 
oi  strongly  nonuniform  media,  the  properties  of 
abstr     ^UCtUate  With  large  amP'itudes.  (Author's 
W89-05864 


LIFETIME    PROBABILITY    DENSITY    FUNC- 
SUBSUR^  So^g    M°VEMENT    IN   THE 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

wJnP£maJy  bibli°grapmc  entry  see  Field  5B. 
W  07-05865 


EKn  ?Fo  GROUND  WATER  TO  A  WELL 
NEAR  A  STREAM:  EFFECT  OF  AMBIENT 
GROUND-WATER  FLOW  DIRECTION 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

J.  M.  Newsom,  and  J.  L.  Wilson 

Ground  Water  GRWAAR,  Vol.  26,  No.  6,  p  703- 

711,  November-December  1988.  8  fig,  11  ref. 


Descriptors:  'Surface-groundwater  relations 
Groundwater  movement,  'Well  intake,  'Streams 
'Aquifers  'Pump  wells,  Capture  zone,  Ground- 
water pollution,  Groundwater  management,  Math- 
ematical models,  Infiltration,  Geochemistry 
Future  planning,  Flow  nets,  New  Mexico,  Induced 
infiltration. 

An  analytical  model  has  been  developed  to  evalu- 
ate and  improve  knowledge  of  steady-state  flow  of 
groundwater  toward  a  well  near  a  stream.  This 
model  differs  from  others  in  that  the  direction  of 
ambient  groundwater  flow  (i.e.,  regional  ground- 
water flow)  does  not  have  to  be  perpendicular  to  a 
gaining  stream,  but  can  be  oriented  in  any  direc- 
tion. Without  using  measured  water  levels,  flow 
directions  and  rates  can  be  calculated,  i.e.,  estimat- 
ed flow  nets  can  be  drawn  based  on  the  pumping 
rate,  the  ambient  groundwater  flow  rate  and  direc- 
tion and  the  location  of  the  well  and  stream.  The 
model  can  be  used  to  help  determine  the  minimum 
rate  of  pumping  that  will  induce  infiltration  from  a 
stream  to  a  well,  and  the  components  of  pumping 


Groundwater — Group  2F 

that  are  derived  from  the  stream  and  the  aquifer 
The  areal  distribution  of  flow  includes  a  zone  of 
induced  infiltration  from  a  stream  toward  a  pump- 
ing well  denoted  the  stream  capture  zone,  a  zone 
that  includes  all  ambient  groundwater  captured  by 
a  pumping  well  called  the  aquifer  capture  zone 
and  a  zone  downstream  of  the  stream  capture  zone 
where  water  flows  from  the  stream  into  the  aquifer 
and  then  back  to  the  gaining  stream  called  the  zone 
of  induced  throughflow.  Each  zone  could  be  dis- 
tinct geochemically.  The  concepts  elucidated  by 
the  model  are  useful  for  groundwater  pollution 
studies  and  for  planning  purposes.  Normalized 
curves  are  presented  to  quickly  determine  the  esti- 
mated boundaries  between  the  stream  capture  zone 
and  the  zone  of  induced  throughflow.  An  example 
of  induced  streamflovv  from  Albuquerque  New 
Mexico  illustrates  application  of  the  model.  (Au- 
thor s  abstract) 
W89-05873 


CONDUCTIVITY    VARIATIONS   OF   FORMA- 

TL°™J?AJERS  IN  COASTAL  ALLUVIUM, 
ANDHRA  PRADESH,  INDIA, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Geophys- 

C.  Subbarao,  and  C.  Satyanarayana 

Ground  Water  GRWAAR,  Vol.  26,  No   6  p  712- 

716,  November-December  1988.  3  fig,  3  tab,  7  ref. 

Descriptors:  'Coastal  aquifers,  'India,  'Water 
quality,  'Saline  water-freshwater  interfaces  'Con- 
ductivity, 'Alluvial  deposits,  Formation  waters, 
Chlorides,  Wells,  Groundwater. 

Groundwater  samples  collected  from  wells  in  the 
coastal  alluvial  sediments  of  Andhra  Pradesh  near 
the  Bay  of  Bengal  have  a  large  variation  in  con- 
ductivity values  that  can  be  related  to  chloride 
concentration  and  soil  influence.  In  addition  to 
spatial  variation,  there  appears  to  be  a  relationship 
between  the  depth  to  groundwater  level  and  con- 
ductivity of  formation  water.  Wells  with  water 
levels  above  3  m  have  a  greater  range  of  conduc- 
tivity than  those  with  water  levels  below  3  m 
(Author's  abstract) 
W89-05874 


GROUNDWATER  FLOW  MODEL  OF  DRAW- 
DOWN AND  RECOVERY  NEAR  AN  UNDER- 
GROUND MINE, 

Wisconsin  Univ.-Madison.  Dept.  of  Geology  and 

Geophysics. 

L.  Toran,  and  K.  R.  Bradbury. 

Ground  Water  GRWAAR,  Vol.  26,  No.  6,  p  724- 

733,  November-December  1988.  7  fig,  2  tab',  27  ref. 

Descriptors:  'Mine  drainage,  'Groundwater 
movement,  'Hydrologic  models,  'Model  studies, 
Underground  mining,  'Drawdown,  Groundwater 
pollution,  Sulfates,  Aquifers,  Recovery,  Wisconsin 
Computer  programs,  Model  testing,  Hydrologicai 
data  collections,  Depression  head,  Calibration. 

The  U.S.  Geological  Survey's  modular  code  was 
used  to  reconstruct  past  groundwater  flow  paths 
and  make  predictions  of  future  flow  patterns  to 
understand     movement     of    sulfate-contaminated 
groundwater  through  a  carbonate  aquifer  near  an 
underground  mine.  The  abandoned  mine  is  in  the 
zinc-lead  district  near  the  town  of  Shullsburg  in 
southwestern   Wisconsin   and   operated    from   the 
1920s  until   1979.  The  model  was  calibrated  with 
historic  data  (1954,  1955,  1957,  and  1958)  and  new 
measurements  (1983).  The  model  predicts  observed 
hydraulic  head  distributions  and  groundwater  dis- 
charge   rates    with    fair    accuracy.    Instantaneous 
dewatenng  rates  are  underestimated,  but  long-term 
rates  can  be  estimated  with  the  model.  The  persist- 
ence of  a  cone  of  depression  at  present  and  in  the 
future    allows    uncontaminated    water    from    sur- 
rounding areas  to  dilute  the  sulfate,  as  confirmed 
by  chemical  sampling.  The  model  predicts  radial 
flow  will  persist  near  the  Shullsburg  mines  until 
approximately  1988.  The  model  represents  a  signif- 
icant  test   of  the  ability  of  a  groundwater   flow 
model    to    predict    the    impacts    of   underground 
mining  on  groundwater  systems.  The  method  used 
required  field  data  collected  before,  during,  and 
after  mining.  A  model  calibrated  to  just  one  or  two 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

of  these  data  sets  is  likely  to  have  larger  associated 

uncertainties.  (Author's  abstract) 

W89-05876 


SEMIANALYTICAL  COMPUTATION  OF 
PATH  LINES  FOR  FINITE-DIFFERENCE 
MODELS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

D.  W.  Pollock. 

Ground  Water  GRWAAR,  Vol.  26,  No.  6,  p  743- 

750,  November-December  1988.  11  fig,  8  ref. 

Descriptors:  *Flow  pattern,  'Model  studies, 
•Groundwater  movement,  'Mathematical  models, 
•Finite  difference  methods,  Path  line  computation, 
Flow  velocity,  Mathematical  equations,  Travel 
time. 

A  semianalytical  particle  tracking  method  was  de- 
veloped for  use  with  velocities  generated  from 
block-centered  finite-difference  groundwater  flow 
models.  The  method  is  based  on  the  assumption 
that  each  directional  velocity  component  varies 
linearly  within  a  grid  cell  in  its  own  coordinate 
directions.  This  assumption  allows  an  analytical 
expression  to  be  obtained  describing  the  flow  path 
within  an  individual  grid  cell.  Given  the  initial 
position  of  a  particle  anywhere  in  a  cell,  the  co- 
ordinates of  any  other  point  along  its  path  line 
within  the  cell  and  the  time  of  travel  between 
them,  can  be  computed  directly.  For  steady-state 
systems,  the  exit  point  for  a  particle  entering  a  cell 
at  any  arbitrary  location  can  be  computed  in  a 
single  step.  By  following  the  particle  as  it  moves 
from  cell  to  cell,  this  method  can  be  used  to  trace 
the  path  of  a  particle  through  any  multidimen- 
sional flow  field  generated  from  a  block-centered 
finite-difference  flow  model.  (Author's  abstract) 
W89-05878 


TESTING  A  LIMESTONE  AQUIFER  USING 
WATER-TABLE  RESPONSE  TO  STORM 
WATER  DISCHARGED  INTO  SINKHOLES, 

TRC  Environmental  Consultants,  Inc.,  Somerset, 

NJ. 

A.  Michalski,  and  J.  Torlucci. 

Ground  Water  GRWAAR,  Vol.  26,  No.  6,  p  751- 

760,  November-December  1988.  9  fig,  2  tab,  19  ref. 

Descriptors:  'Aquifer  testing,  *Monitoring,  •Net- 
work design,  *Pumping  tests,  *Water  table,  *Storm 
water,  'Sinks,  'Storm  runoff,  'Limestone,  *Karst 
hydrology,  Groundwater  movement,  Puerto  Rico, 
Observation  wells,  Aquifer  Characteristics,  Injec- 
tion, Pumping  tests. 

The  character  and  performance  of  karstified 
aquifers  are  often  difficult  to  assess,  casting  some 
doubt  as  to  the  monitorability  of  waste  manage- 
ment facilities  located  in  karstic  settings.  In  the 
case  of  a  Puerto  Rican  aquifer,  analysis  of  water- 
table  response  to  storm  water  discharged  to  sink- 
holes allowed  characterization  of  the  flow  type  in 
the  aquifer,  estimation  of  aquifer  parameters,  and 
aided  in  assessing  the  monitorability  of  the  site. 
Water-level  data  from  observation  wells  have  indi- 
cated that  storm  water  discharged  into  on-site  sink- 
holes produced  fairly  regular  mounding  patterns  in 
the  aquifer.  Such  patterns  suggested  an  isotropic 
character  and  predominantly  diffuse  groundwater 
transmission  within  the  aquifer.  An  injection  well 
analogy  was  used  for  storm-water  discharge  at  the 
sinkholes  to  analyze  the  water-level  data  and  esti- 
mate values  of  aquifer  parameters.  Analysis  of 
transient  water  levels  in  response  to  natural  stresses 
can  provide  a  useful  tool  of  hydrogeologic  explo- 
ration at  sites  where  sinkholes  act  as  strong  and 
variable  point  sources.  At  such  sites,  traditional 
well  pumping/injection  tests  may  be  subject  to 
erroneous  interpretations.  (Author's  abstract) 
WX9-05879 


TIME  DOMAIN  ELECTROMAGNETIC 

SOUNDINGS  ROB  MAPPING  SEA-WATER  IN- 
TRUSION IN  MONTEREY  COUNTY,  CALI- 
FORNIA. 

Monterey  '  ounty  Food  Control  and  Water  Con- 
servation District.  Salinas,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 


W89-05881 


FIELD  APPLICATION  OF  A  NUMERICAL 
METHOD  FOR  THE  DERIVATION  OF  BASE- 
FLOW  RECESSION  CONSTANT, 

Loughborough   Univ.   of  Technology   (England) 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-05888 


REVIEW    OF    CHEMICAL    SOLUTE   TRANS- 
PORT MODELS, 

Technical  Univ.  of  Denmark,  Lyngby. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05902 


ENGINEERING  AND  ENVIRONMENTAL  GE- 
OLOGY OF  THE  INDIAN  WELLS  VALLEY 
AREA,  SOUTHEASTERN  CALIFORNIA, 

Naval  Weapons  Center,  China  Lake,  CA. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-05911 


SELENATE  TRANSPORT  IN  STEADY-STATE, 
WATER-SATURATED  SOIL  COLUMNS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05932 


MIGRATION  OF  TECHNETIUM,  IODINE, 
NEPTUNIUM,  AND  URANIUM  IN  THE  PEAT 
OF  TWO  MINEROTROPHIC  MIRES, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Environmental  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05936 


CASE    STUDY    OF   THE    EFFECTS    OF   OIL 
SHALE    OPERATIONS    ON    SURFACE    AND 
GROUNDWATER  QUALITY:  I.  SOURCES  OF 
CONTAMINATION  AND  HYDROLOGIC  CON- 
TROLS ON  WATER  COMPOSITION, 
Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Environmental  Sciences  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05937 


CASE  STUDY  OF  THE  EFFECTS  OF  OIL 
SHALE  OPERATIONS  ON  SURFACE  AND 
GROUNDWATER  QUALITY:  II.  MAJOR  IN- 
ORGANIC IONS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Environmental  Sciences  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05938 


EXAMINATION  OF  2-D  GROUNDWATER  RE- 
CHARGE SOLUTION, 

Louisiana  Tech  Univ.,  Ruston.  Dept.  of  Civil  En- 
gineering. 

D.  M.  Griffin,  and  R.  O.  Warrington. 
Journal   of  Irrigation   and   Drainage   Engineering 
JIDEDH,  Vol.   11,  No.  4,  p  691-704,  November 
1988.  10  fig,  1  tab,  9  ref. 

Descriptors:  'Mathematical  studies,  'Infiltration, 
'Recharge,  'Model  studies,  'Groundwater  re- 
charge, Groundwater  management,  Prediction, 
Aquifers,  Aquifer  characteristics. 

The  analytical  solution  proposed  by  Rao  and 
Sarma  for  predicting  growth  of  groundwater 
mounds  resulting  from  infiltration  into  bounded 
aquifers  is  examined  for  validity  when  the  aquifer 
is  assumed  infinite  in  size.  Rao  and  Sarma  conclud- 
ed that  an  aquifer  can  be  assumed  infinite  when  the 
ratio  of  corresponding  linear  dimensions  of  the 
aquifer  and  infiltration  surface  (A/L)  is  made  arbi- 
trarily large;  they  used  A/L  =  50,  60,  and  70. 
Under  such  conditions,  mound  height  at  the  center 
should  approach  a  constant  value.  Contrary  to  Rao 
and  Sarma's  conclusions,  it  was  found  that  maxi- 
mum mound  height  appears  to  depend  on  the 
relative  size  of  the  aquifer   in  a  specific   fashion, 


exhibiting  a  maximum  value  when  A/L  200 
Above  this  value. predicted  mound  height  gradual- 
ly drops  to  zero.  Among  the  solution  presented 
here,  the  infinite  aquifer  solutions  published  by 
Hantush.  and  a  solution  for  circular  infiltration 
areas  derived  here,  agreement  is  limited  to  the  cast 
where  A/L  =  200.  In  spite  of  this  inconsistency, 
the  equation  proposed  by  Rao  and  Sarma  may  bt 
programmed  for  solution  without  knowledge  ol 
advanced  mathematical  concepts.  For  the  physical 
parameters  used,  their  solution  is  judged  to  be  a 
relatively  quick  and  easy  way  to  predict  maximum 
mound  height,  so  long  as  A/L  is  assigned  a  valut 
of  200.  (Author's  abstract) 
W89-05964 


DEFINING  PHREATIC  SURFACE  FOR  HET- 
EROGENEOUS AQUIFERS, 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering. 

A.  J.  Alawi,  and  K.  A.  Rahi. 

Journal   of  Irrigation   and   Drainage   Engineeriti| 

JIDEDH,  Vol.   11,  No.  4,  p  713-716,  Novembei 

1988.  3  fig,  3  ref. 

Descriptors:  'Free  surfaces,  'Water  table,  'Phrea 
tic  surface,  'Infiltration,  'Aquifers,  'Ground watei 
movement.  Flow,  Mathematical  studies,  Heteroge 
neous  aquifers,  Porous  media,  Stratified  flow,  Het 
erogeneity. 

Outmans'  approach  to  computing  the  discharge  o 
a  free  surface  flow  through  a  heterogeneous  aqui 
fer  is  extended  and  used  to  compute  the  head  o 
vertically  stratified  porous  media.  Outmans'  formu 
la  itself  is  an  extension  of  Dupuit-Forchheimer': 
discharge  formula  for  free  surface  flow  which  ha 
been  proven  valid  despite  its  unrealistic  assump 
tions.  The  Dupuit's  formula  is  generalized  to  defini 
the  phreatic  surface  of  a  flow  through  heterogene 
ous  (vertically  stratified)  porous  media.  The  gener 
alization  is,  in  effect,  a  transformation  of  the  heter 
ogeneous  media  to  a  homogeneous  one.  The  new 
approach  gives  one  equation  to  define  the  phreati< 
surface  throughout  the  flow  domain  no  matte! 
how  many  layers  are  included  in  it.  (Miller-PTT 
W89-05966 


IRON  AND  MANGANESE  REMOVAL  FROM  t 
GROUNDWATER  SUPPLY, 

Arber  (Richard  P.)  Associates,  Inc.,  Denver,  CO 
For  primary  bibliographic  entry  see  Field  5F. 
W89-06009 


DETERMINATION  OF  URANIUM  IN  NATU 
RAL  GROUNDWATERS  USING  HIGH-PER 
FORMANCE  LIQUID  CHROMATOGRAPHY, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito 
ba).  Whiteshell  Nuclear  Research  Establishment 
For  primary  bibliographic  entry  see  Field  5A. 
W89-06176 


PATTERNS  OF  GROUND-WATER  CHEMIS 
TRY,  ROSS  CREEK  BASIN,  ALBERTA 
CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-06200 


MULTIVARIATE  ANALYSIS  IN  HYDROCHE 
MISTRY:  AN  EXAMPLE  OF  THE  USE  01 
FACTOR   AND  CORRESPONDENCE  ANALV 

SES, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  ant 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-06201 


DISSOLVED   INORGANIC  CARBON   IN  THI 
TUCSON  BASIN  AQUIFER, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  2K. 

W89-06203 


ARTIFICIAL     RECHARGE     IN     LAS    VEGA! 
VALLEY,  CLARK  COUNTY,  NEVADA, 
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a-.  \  egav  Valley  Water  District.  NV. 

or  primary  bibliographic  entry  see  Field  4B 

/89-06204 


ETERMINATION  OF  AQUITARD/AQUI- 
LUDE  HYDRAULIC  PROPERTIES  FROM 
RBITRARY  WATER-LEVEL  FLUCTUATIONS 
r  DECONA  OLUTION, 

rizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
ater  Resources. 

P  Neuman.  and  D.  A.  Gardner 
round  Water  GRW'AAR.  Vol.  27,  No.  1,  p  66- 
.  January-February  1989.  9  fig,  18  ref. 

escriptors:  'Pumping  tests.  *Aquifer  testing, 
iquifer  characteristics,  *Aquitards,  -Water  level 
ctuations.  *Deconvolution  model,  Hydraulic 
xiels.  Model  studies,  Piezometers,  Hydraulic 
nductivity.  Hydraulic  diffusivity,  California, 
mard  Plain.  Performance  evaluation,  Mathemati- 
equations. 

deconvolution  model  is  proposed  for  the  estima- 
n  of  aquitard/aquiclude  vertical  hydraulic  diffu- 
ses on  the  basis  on  water  level  measurements  in 
zometers  completed  both  in  the  confining 
er(s)  and  in  neighboring  aquifers.  The  water 
els  may  fluctuate  in  an  arbitrary  manner  that  is 
necessarily  caused  by  a  prescribed  pumping 
tme  (as  required  in  conventional  pumping  tests). 
imple  formula  from  the  literature  can  be  used  to 
rect  the  measured  water  levels  for  time  lag  in 
piezometer  response.  If  the  specific  storage  of 
confining  material  is  known  from  laboratory 
isohdation  tests,  the  hydraulic  diffusivity  esti- 
:es  can  be  translated  into  vertical  hydraulic 
ductivmes.  The  method  is  illustrated  with  a 
B  study  from  Ventura  County,  California 
Jiard  Plain  groundwater  basin)  and  is  shown  to 
d  robust  parameter  estimates.  (Author's  ab- 
et) 
9-06206 


^Re°;UMATE  AND  ANALYTICAL  SOLU- 
1*5 FOR  SOLUTE  TRANSPORT  FROM  AN 
ECTION   WELL   INTO  A   SINGLE   FRAG 

v  Mexico  Inst,  of  Mining  and  Technology 
mto.  Dept.  of  Geoscience. 

PP'i'jjry  bibliographic  entry  see  Field  5B. 
1-06207 


rHOD  FOR  INSTALLING  AND  MONITOR- 

rERlZOMETERS  IN  BEDS  OF  s"rface 

V^JrlfF  of  Canada  Ltd-  Chalk  R^er  (On- 

)■  Chalk  River  Nuclear  Labs. 

primary  bibliographic  entry  see  Field  7B. 

-*Jo208 

rsU>oFETiAT^,rOF    nELD    tRacer 

Nsi?vtAc«  ^tE  FRACTURE  USING  A 
NSIENT  SOLUTE  STORAGE  MODEL, 

Jnal  Hydrology  Research  Inst.,  Ottawa  (On- 

^6258y  bibliograPhic  entry  see  F'eld  7B. 


V!r™D    TRACER    TRANSPORT    IN    A 
ITS^RF^^vV700"^110  MODEL 

nations  some  nELD  OB- 

1  Inst   of  Tech.,  Stockholm  (Sweden).  Dept. 

lemical  Engineering. 

jnrnary  bibliographic  entry  see  Field  7B. 


D A^P  TRACER  TRANSPORT  IN  FRAC- 

NA-EI    mI?   .VkARUBLE    APERTURE 
VNEL |  MODEL   AND   ITS   PROPERTIES 

IT      KK,-   Berkeiev'   Earth   Sciences   olv 
1)6260*'  blbll0graPhic  emrV  see  Field  5B. 


TR°^FTRHT^CE?T  NATCRAL  GRADI- 
•  RACER  TEST  AT  THE  BORDEN  SITE, 


Geological  Survey,  Denver.  CO. 

For  primary  bibliographic  entry  see  Field  7C. 

vv  89-06264 


EFFECTS  OF  GLACIAL  ICE  ON  SUBSURFACE 
TEMPERATURES  OF  HYDROTHERMAL  SYS- 
TEMS IN  YELLOWSTONE  NATIONAL  PARK 
WYOMING:  FLUID-INCLUSION  EVIDENCE 

Geological  Survey,  Menlo  Park,  CA. 

K.  E.  Bargar,  and  R.  O.  Fournier 

Geology  GLGYBA,  Vol.  16,  No.  12,  p  1077-1080 

December  1988.  3  fig,  2  tab,  14  ref. 

Descriptors:  *Hydrothermal  studies,  Thermal 
properties,  *Glaciers.  *ke  pressure,  -Crystalliza- 
tion -Wyoming,  Core  drilling,  Geysers,  Natural 
recharge,  Quartz,  Chemical  precipitation.  Pore 
pressure,  Yellowstone  National  Park. 

Hydrothermal  quartz  and  fluorite  crystals  contain- 
ing liquid-rich  fluid  inclusions  were  found  in  drill 
cores  from  eight  relatively-shallow  research  holes 
drilled  by  the  U.S.  Geological  Survey  in  and  near 
major  geyser  basins  of  Yellowstone  National  Park 
Homogenization   temperatures   (HTs)   for   mostly 
secondary  fluid  inclusions  show  variations  in  tem- 
perature that  have  occurred  at  given  depth  since 
precipitation  of  the  host  minerals.  Within  major 
hydrothermal    upflow    zones,    fluid-inclusion    HT 
values  all  were  found  to  be  equal  to  or  higher 
(commonly  20-50  C  and  up  to  155  C  higher)  than 
present     temperatures    at    the    depths    sampled 
During  periods  when  thick  glacial  ice  covered  the 
Yellowstone  National  Park  region,  pore-fluid  pres- 
sures  in   the   underlying   rock  were  increased   in 
proportion  to  the  weight  of  the  overlying  column 
ot  ice.  Accordingly,  theoretical  reference  boiling- 
point  curves  that  reflect  the  maximum  temperature 
attainable  in  a  hot-water  geothermal  system  at  a 
given    depth    were    elevated,    and    temperatures 
within  zones  of  major  hydrothermal   upflow  in- 
creased.  At  the  margins  of  major  hydrothermal 
upflow  zones,  fluid-inclusion  HT  values  at  given 
depths  range  from  57  C  lower  to  about  the  same  as 
the  current  temperature  measurements  because  of  a 
previous  decrease  in  the  rate  of  discharge  of  warm 
water  and/or  an  increase  in  the  rate  of  recharge  of 
cold   water  into  the   hydrothermal   system    (Au- 
thor s  abstract) 
W89-06291 


HYDROLOGY  OF  LAKE  AMADEUS  A 
GROUNDWATER-DISCHARGE  PLAYA  IN 
CENTRAL  AUSTRALIA, 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
G.  Jacobson. 
BMR  Journal   of  Australian   Geology   and  Geo- 

?QSy»1C,S,B-JA?D,T'  Vo'-  '0.  No.  4,  p  301-308,  June 
1988.  11  fig,  1  tab,  11  ref. 

Descriptors:  -Playas,  -Hydrology,  -Arid-zone  hy- 
drology, -Australia,  -Groundwater  runoff,  *Geo- 
hydrology,  Evaporation  discharge,  Salt  flats 
Brines,  Gypsum. 

Lake  Amadeus,  a  large  playa  in  central  Australia 
is  part  of  a  500  km  long  groundwater  discharge 
zone   which  extends  from  Lake  Hopkins,  in  West- 
ern Australia,  to  the  Finke  River.   In  this  zone 
groundwater  discharges  and  evaporates  at  playa 
surfaces  over  a  total  area  of  1750  sq  km.  Ground- 
water flows  towards  Lake  Amadeus  in  Cainozoic 
sediments    which    overlie    fractured    Proterozoic 
bedrock.  Sediments  beneath  the  lake  bed  are  satu- 
rated with  sodium-magnesium  chloride  rich  brine 
which    contains    about    250    g/L    total    dissolved 
solids.  The  lake  bed  is  generally  dry  and  contains 
areas  o   heaved  gypsum  ground  and  slightly  lower 
flat,  halite-encrusted  zones  which  are  occasionally 
Hooded.   Gypsum   is  actively  precipitating  in   the 
capillary  zone  above  the  water-table,  which  is  gen- 
erally at  a  depth  of  0.30-0.50  m.  In  Lake  Amadeus 
and   other   nearby   playas   the   total    mass  of  salt 
stored  is  estimated  as  about  6  billion  tons  and  this 
has   accumulated    in   about    12,000   years.    Water- 
budget    calculations   show    that    groundwater    re- 
charge in  the  catchment  of  90,000  sq  km  is  approxi- 
mately   1    mm/year,   which   is  only   0.4%   of  the 
incident  rainfall.  (Author's  abstract) 
W89-06327 
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ORIGIN  AND  GENESIS  OF  PHOSPHATE 
CONTENT  IN  THE  MINERAL  SPRINGS  OF 
PECHBRUNN/OBERPFALZ, 

Technische  Univ.  Muenchen  (Germany  F  R  ) 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gy. 

For  primary  bibliographic  entry  see  Field  ~>K 
W89-06420 


APPROACHES  TO  RAPID  AND  FAR-RE  4CH- 
NG     HYDROLOGIC     PROCESSES     IN    THE 
VADOSE  ZONE, 

Rutgers  -The  State  Univ.,  New  Brunswick,  NJ 

Dept.  of  Soils  and  Crops. 

P.  F.  Germann. 

Journal  of  Contaminant  Hydrology  JCOHE6  Vol 

\'n     °r  l'LP  11M27'  December  1988.  2  fig,  1  tab, 

57  ref.  EPA  project  CR813575-01-0. 

Descriptors:  -Path  of  pollutants,  -Groundwater 
movement,  -Soil  water,  -Vadose  water,  -Porous 
media,  -Solute  transport,  Flow,  Convection  Dis- 
persion, Porosity. 

Flow  and  transport  in  porous  media  are  conven- 
tionally approached  by  averaging  convective-dis- 
persive  approaches.  The  applicability  of  potential 
flow  theory  to  porous  media  is  based  mainly  on 
wo  assumed  conditions:  (1)  the  significant  proper- 
ties, such  as  water  content,  water  potentials,  poten- 
tial gradient,  and  hydraulic  conductivity,  are  con- 
tinuously defined  in  the  entire  macroscopic  flow 
region,  regardless  of  the  actual  nature  of  the  mi- 
croscopic environment;  (2)  the  dispersion  of  poten- 
tial  energy   and   water  occurs  at   the  same   rate 
during  transient  flow.  Many  expressions  have  been 
introduced  to  describe  deviations  from  the  applied 
convective-dispersive   approaches   to   water   flow 
and  transport  of  solutes  and  particles  in  the  vadose 
zone_   Some  of  then  are  more  process  related,  such 
as  the   concept   of  mobile/immobile   water    pre- 
ferred  flow,   and   bypass  flow.   Others  are   more 
oriented  toward  presumably  related  morphological 
features  of  the  vadose  zone,  such  as  macropore 
flow   fissure  flow,  flow  in  biopores,  and  preferen- 
tial   flow   paths.   A   framework   is   introduced   in 
which  further  discussions  can  be  arranged  on  the 
topic  of  rapid  and  far-reaching  hydrologic  process- 
es in  the  vadose  zone.  (Sand-PTT) 
W89-06421 


WETTING  FRONT  INSTABILITY  AS  A  RAPID 
AND  FAR-REACHING  HYDROLOGIC  PROC- 
ESS IN  THE  VADOSE  ZONE, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 6 

For  primary  bibliographic  entry  see  Field  2G 
W89-06426 


PRELIMINARY  CAPILLARY  HYSTERESIS 
SIMULATIONS  IN  FRACTURED  ROCKS 
YUCCA  MOUNTAIN,  NEVADA,  KULK;>> 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div 
A.  Niemi,  and  G.  S.  Bodvarsson. 
Journal  of  Contaminant  Hydrology  JCOHE6  Vol 
3   No.  2-4,  p  277-291,  December  1988.  7  fig,  'l  tab' 
76SF00098US'     D°E     COntract     Na     DEAC03- 

Descriptors:   -Rocks,   -Geologic  fractures    -Hys- 
teresis,   -Capillarity,    -Capillary    water,    -Path   of 
pollutants,  -Radioactive  waste  disposal,   -Geohy- 
drology,  -Soil  water,  Yucca  Mountains,  Nevada 
Hygroscopic  water,  Simulation. 

Preliminary  simulations  were  carried  out  to  ad- 
dress the  question  of  how  hysteretic  (history-de- 
pendent) capillary  pressure-liquid  saturation  rela- 
tion may  affect  the  flow  and  liquid  saturation  dis- 
tribution in  a  fractured  rock  system.  Using  a  hys- 
teresis model  modified  from  the  theoretically  based 
dependent  domain  model  of  Mualem,  a  system 
consisting  of  discrete  fractures  and  rock  matrix 
parts  was  simulated  under  periodically  occurring 
infiltration  pulses.  Comparisons  were  made  be- 
tween the  hysteretic  case  and  the  non-hysteretic 
case  using  the  main  drying  curve  alone.  Material 
properties  used  represent  values  reported  for  the 


t 

■a 
t 

s 
k 


Field  2— WATER  CYCLE 


Group  2F — Groundwater 

densely  welded  luffs  at  Yucca  Mountain,  Nevada. 
Since  no  actual  hysteresis  measurements  were 
available  for  the  welded  tuffs,  the  necessary  data 
was  derived  based  on  information  available  in  the 
soils  literature.  The  strongly  hysteretic  behavior  in 
the  uppermost  layer  of  the  matrix,  along  with  the 
overall  lower  matrix  capillary  suctions,  generated 
higher  fracture  flows  and  a  more  'smeared'  matrix 
liquid  saturation  vs.  depth  distribution  for  the  hys- 
teretic case.  While  the  actual  amounts  of  water 
being  absorbed  into  the  matrix  were  very  similar, 
the  distributions  of  this  absorbed  water  were  differ- 
ent and  the  matrix  was  affected  up  to  greater 
depths  in  the  hysteretic  case  in  comparison  to  the 
non-hysteretic  case.  (Author's  abstract) 
W89-06430 


PRELIMINARY  OBSERVATIONS  OF 

STREAMFLOW  GENERATION  DURING 
STORMS  IN  A  FORESTED  PIEDMONT  WA- 
TERSHED USING  TEMPERATURE  AS  A 
TRACER, 

Geological  Survey,  Doraville,  GA. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-06434 


RAPID  FLOW  THROUGH  THE  SEDIMENTS 
OF  A  HEADWATER  STREAM  IN  THE  SOUTH- 
ERN APPALACHIANS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-06448 


FLOW  REGIME  ASSOCIATED  WITH  PAR- 
TIALLY PENETRATING  LARGE-DIAMETER 
WELLS  IN  HARD  ROCKS, 

National  Geophysical  Research  Inst.,  Hyderabad 

(India). 

C.  P.  Gupta,  and  V.  S.  Singh. 

Journal  of  Hydrology  JHYDA7,  Vol.  103,  No.  3-4, 

p  209-217,  November  30,  1989.  6  fig,  2  tab,  6  ref. 

Descriptors:  'Vertical  flow,  *Aquifers,  *Models, 
*Wells,  *Pumping  tests,  *Groundwater  movement, 
Granites,  Pump  wells,  Finite  difference  methods. 
Case  studies,  Permeability,  Geohydrology. 

In  the  case  of  a  large-diameter  well  which  pene- 
trates an  aquifer  only  partially,  significant  vertical 
flows  may  set  in  as  a  result  of  withdrawal  from  the 
well  provided  that  the  vertical  permeability  below 
the  well  bottom  is  appreciable.  A  finite  difference 
model  of  groundwater  flow  regime  associated  with 
a  partially  penetrating  well  in  hard  rock  terrain 
(granitic)  is  presented.  Use  of  this  model  in  the 
estimation  of  hydrogeological  parameters  in  such  a 
situation  is  illustrated  by  a  field  example.  The 
analysis  of  pump  test  data  shows  that  parameter 
estimation  will  be  in  error  if  the  vertical  flows  are 
neglected.  The  upward  flow  gradually  reduces  as 
one  moves  away  from  the  pumping  well  and  final- 
ly the  flow  direction  is  reversed.  The  magnitude  of 
the  upward  flow  increases  with  time  as  pumping 
progresses.  Once  the  hydrogeological  parameters 
are  identified,  the  same  model  can  be  used  to 
predict  drawdowns  in  the  aquifer  at  any  radial 
distance  from  the  well  for  different  rates  of  pump- 
ing. The  same  model  has  also  been  used  for  prog- 
nosing  the  efficacy  of  a  borewell  in  a  large-diame- 
ter partially  penetrating  well  to  increase  the  yield. 
(Author's  abstract) 
WX9-06455 


ANALYSIS  OF  PUMP  TEST  DATA  FOR  A 
I.ARGK-DIAMETER  WELL  NEAR  A  HYDRO- 
GEOLOGICAL  BOUNDARY, 

National  Geophysical  Research  Inst.,  Hyderabad 

(India). 

V.  S.  Singh,  and  C.  P.  Gupta. 

Journal  of  Hydrology  JHYDA7,  Vol.  103,  No.  3-4, 

p  219-227,  November  30,  1988.  4  fig,  1  tab,  7  ref,  2 

append. 

Descriptors  *Wc:lls,  *f icohydrologic  boundaries, 
'Pumping  icsts,  'Numerical  analysis,  •Groundwat- 
er movement!  'Boundary  conditions,  Computer 
I'ump  wells,  India,  Computer 
progi 


A  numerical  method  is  presented  for  ihe  interpre- 
tation of  pump  test  data  for  a  large-diameter  well 
situated  near  such  a  boundary  as  a  river,  a  lake  or  a 
dike  which  commonly  occur  in  hard  rock  terrains. 
The  technique  considers  the  time-drawdown  data 
for  the  pumping  as  well  as  for  the  recovery  phase. 
A  field  example  is  presented  to  illustrate  the  use  of 
the  technique  on  a  large-diameter  well  in  a  granitic 
terrain  of  Southern  India  where  surface  reservoirs 
are  very  common  to  support  the  farming  during 
nonrainy  seasons  and  also  to  keep  neighboring 
wells  running.  The  computer  code  for  numerical 
modeling  is  given  in  BASIC  language  which  can 
easily  be  implemented  on  a  portable  microcomput- 
er for  the  estimation  of  aquifer  parameters  in  the 
field.  (Author's  abstract) 
W89-06456 


FINITE  ELEMENT  MODEL  OF  NITROGEN 
SPECIES  TRANSFORMATION  AND  TRANS- 
PORT IN  THE  UNSATURATED  ZONE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06458 


ADDITIONAL  SOLUTIONS  FOR  STEADY- 
STATE  EVAPORATION  FROM  A  SHALLOW 
WATER  TABLE, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

For   primary   bibliographic   entry   see   Field   2D. 

W89-06481 


TRITIUM  AND  HELIUM  ISOTOPES  AS  HY- 
DROLOGIC  TRACERS  IN  A  SHALLOW  UN- 
CONFINED  AQUIFER, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-06508 


TWO-DIMENSIONAL  FINITE  ELEMENT 
MODEL  FOR  DISPERSION  (2D-FED)  IN 
COASTAL  AQUIFERS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

M.  M.  Sherif,  V.  P.  Singh,  and  A.  M.  Amer. 

Journal  of  Hydrology  JHYDA7,  Vol.  103,  No.  1-2, 

p  11-36,  November  15,  1988.  8  fig.  29  ref,  append. 

Descriptors:  *Model  studies,  *Saline  water  intru- 
sion, "Coastal  aquifers,  Simulation,  Aquifers,  Con- 
fined aquifers,  Leaky  aquifers,  Differential  equa- 
tions, Piezometric  head,  Anisotropy,  Nile  Delta, 
Velocity. 

A  two-dimensional  finite  element  model  was  devel- 
oped to  simulate  the  saltwater  intrusion  phenom- 
ena in  confined  and  leaky  coastal  aquifers  under 
steady  state  conditions.  The  governing  equations 
are  combined  into  two  nonlinear  coupled  partial 
differential  equations  in  only  two  variables, 
namely,  the  concentration  and  the  equivalent  fresh- 
water piezometric  head.  The  Galerkin  technique  is 
employed,  with  the  computation  scheme  based  on 
the  relaxation  method.  Heterogeneity  and  anisotro- 
py of  the  aquifer  are  considered.  The  dispersion 
coefficient  is  taken  to  be  velocity  dependent.  The 
model  was  in  close  agreement  with  the  Rouve 
model  for  the  prediction  of  equiconcentration  lines 
in  the  coastal  aquifer  near  Madras  coast.  The 
agreement  for  the  hypothetical  case  with  the 
Kawatani  model  is  also  satisfactory.  Discrepancies 
between  the  two  solutions  are  expected,  because 
Kawatani  took  independent  dispersion  coefficients 
to  avoid  instability  problems.  The  model  also  simu- 
lates the  saltwater  intrusion  phenomena  in  the  Nile 
Delta  aquifer  in  Egypt.  Isochlore  line  35.0,  which 
represents  the  seawater,  intruded  inland  to  65.0  km 
from  the  sea  boundary  measured  at  the  bottom  of 
the  aquifer.  The  Nile  Delta  aquifer  is  distinguished 
by  strong  cyclic  flow  at  the  sea  boundary.  (Doria- 
PTT) 
W89-06509 


LOGNORMAL  KRIGING  FOR  THE  ASSESS- 
MENT OF  RELIABILITY  IN  GROUNDWATER 
QUALITY  CONTROL  OBSERVATION  NET- 
WORKS, 


Universidad    Polilecnica   de   Cataluna,    Barceloi 

(Spain). 

For  primary  bibliographic  entry  see  Field  7A. 
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GEOSTATISTICAL  SCHEMES  FOR  GROtM 
WATER  SAMPLING, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Ci\ 

Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 
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APPLICATION  OF  GEOPHYSICAL  METHOD 
IN  DESCRIBING  SPATIAL  VARIABILITY  0 
SATURATED  HYDRAULIC  CONDUCTIVTT 
IN  THE  ZONE  OF  AERATION, 

Geofyzika,  n.p.,  Brno  (Czechoslovakia). 
O.  Mazac,  M.  Cislerova,  and  T.  Vogel. 
Journal  of  Hydrology  JHYDA7,  Vol.  103,  No.  1- 
p  117-126,  November  15,  1988.  8  fig,  2  tab,  4  n 

Descriptors:  *Soil  water,  'Groundwater  mov 
ment,  'Groundwater  data,  'Geophysics,  'Hydrai 
lie  conductivity,  'Aeration  zone,  'Magnetic  stui 
ies,  'Electrical  studies,  Soil  properties,  Spatial  di 
tribution,  Soil  profiles,  Soil  types,  Permeametei 
Ponding,  Infiltration,  Statistical  analysis,  Estima 
ing,  Multivariate  analysis,  Tectonics,  Recharge. 

An  attempt  was  made  to  apply  surface  geophysic 
methods  for  the  determination  of  spatial  variabilil 
of  saturated  hydraulic  conductivities.  Methods  < 
vertical  electrical  sounding  and  dipole  electromai 
netic  profiling  were  tested  in  an  area  of  100  x  K 
m.  Measurements  were  taken  on  a  square  grid  "i 
by  20  m.  The  soil  profile,  formed  by  coarse  aci 
brown  soil  of  relatively  high  permeability  unde 
lain  by  a  weathered  gneiss  substratum,  is  represen 
ed  by  four  geoelectrical  layers.  The  saturated  h; 
draulic  conductivities  of  both  individual  soil  layei 
and  the  integral  soil  medium  were  compared  wit 
the  geophysical  parameters.  They  were  estimate 
by  a  laboratory  constant  head  permeameter  and  i 
the  field  by  ponding  infiltration  measurements.  TTi 
hydraulic  conductivities  of  the  individual  so 
layers  were  statistically  derived  from  the  resistiv 
ties  of  the  layers,  while  the  estimation  of  the  cot 
ductivities  of  the  integral  soil  medium  generall 
needed  some  multivariate  treatment  of  the  geoelet 
trical  data.  It  was  concluded  that  the  geoelectrici 
methods  may  be  effectively  applied  to  determin 
the  spatial  variation  pattern  of  both  individual  an 
integral  saturated  hydraulic  conductivities  in  th 
field,  to  estimate  their  relations  to  the  deeper  struc 
tural  and  tectonic  phenomena,  and  to  differential 
soil  layers  according  to  their  properties.  (Author 
abstract) 
W89-06515 


NEW  EQUATIONS  OF  THE  SPREADING  OF  i 
TRACER  IN  GROUNDWATER  (NOUVELLE 
EQUATIONS  DE  PROPAGATION  D'UN  POI 
LUANT  DANS  UNE  NAPPE  SOUTERRAINE 

Lille- 1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  d 
Geologie  Appliquee. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-065 19 


COMMON  PROPERTY  AQUIFER  AS  A  DIF 
FERENTIAL  GAME, 

Economic  Research  Service,  Washington.  DC.  Re 

sources  and  Technology  Div. 

For  primary  bibliographic  entry  see  Field  4B. 
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UNSATURATED  SEEPAGE  AND  SUBTKRRA 
NEAN  HOLES:  CONSPECTUS,  AND  EXCLU 
SION  PROBLEM  FOR  CIRCULAR  CYLINDRI 
CAL  CAVITIES, 

Commonwealth  Scientific  and  Industrial  Researel 
Organization,  Canberra  (Australia).  Div.  of  Envi 
ronmental  Mechanics. 

I   R.  Philip,  J.  H.  Knight,  and  R.  T.  Waechter. 
Water   Resources   Research  WRERAO.  Vol.  25 
No    1,  p  16-28,  January  1989.  4  fig,  2  tab,  32  ref 
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riptors:  'Soil  water.  'Groundwater  move- 
.  *  Infiltration.  'Seepage.  *Deep  seepage.  'Un- 
ited flow,  'Hydrodynamics,  Groundwater 
as,  Underground  waste  disposal.  Shape 
v  Mathematical  models. 

general  theory  of  water  exclusion  from,  or 
into,  subterranean  holes  from  steady  uniform 
ward  unsaturated  seepage  is  discussed 
d  holes  serve  as  obstacles  to  the  flow  and  so 
He  «  ater  pressure  at  parts  of  the  hole  surface 

downward  seepage  is  fast  enough  and/or 
ile  is  large  enough,  water  pressure  increases 
!  point  where  a  seepage  surface  forms  and 
enters  the  hole.  Contrary  to  the  convention- 
ure  drawn  from  capillary  statics,  hydrodyna- 
shows  that  the  larger  the  hole,  the  more 
■able  it  is  to  water  entry.  Cavity  shape  is 
lant     also.     Applications     include     optimal 

of  configurations  of  tunnels  and  under- 
i  repositories  (e.g.,  for  nuclear  wastes) 
t  entry  of  seepage  water.  The  theory  also 
ces   the   disturbance   of  seepage    flows   by 

impermeable  obstacles  such  as  stones  and 
ires.  The  quasi-linear  exclusion  problem  for 
T  cylindrical  cavities  was  solved.  Both  exact 
ns  and  simple  asymptotic  results  were 
and  graphs  and  tables  presented.  The  mois- 
;ld  about  the  cavity  exhibits  upstream  and 
tream  stagnation  points  and  retarded  re- 
'roof-dnp  lobes-  in  which  the  moisture  con- 
id  downward  flow  velocity  are  augmented 
er  essentially  deflected  from  the  cavity  roof 

'dr>  shadow'  region  of  reduced  moisture 
:  and  flow  velocity,  essentially  sheltered  by 
«y.  A  practical  consequence  is  that  we  can 
i.  for  any  given  combination  of  downward 
:  velocity,  cavity  radius,  saturated  hydraulic 
tivity  K  sub  1,  and  sorptive  number  alpha 
r  or  not  seepage  water  will  enter  a  cylindri- 
'ity.   (See  also  W89-06577)   (Author's  ab- 
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GE      EXCLUSION 
ICAL  CAVITIES, 

nwealth  Scientific  and  Industrial  Research 
ation,  Canberra  (Australia).  Div.  of  Envi- 
tal  Mechanics. 

>'ght.  J.  R.  Philip,  and  R.  T.  Waechter 
Resources  Research  WRERAO,  Vol    25 
>  29-37,  January  1989.  4  fig,  2  tab,  12  ref.' 

tors:  'Soil  water,  'Groundwater  move- 
nfiltration,  'Seepage,  'Deep  seepage,  *Un- 
1  tlow,  'Hydrodynamics,  Groundwater 
Shape,  Caves,  Mathematical  studies, 
atical  models. 

si-linear  problem  of  water  exclusion  from 
mo,  spherical  cavities  from  steady  uni- 
wnward  unsaturated  seepage  was  solved. 
«t  solutions  and  simple  asymptotic  results 
nd.  These  are  qualitatively  similar  to  those 
eviously  for  circular  cylindrical  cavities 
g  such  features  as  the  dry  shadow  and  the 
iobes_  A  major  practical  result  of  the 
is  the  function  theta  max(s),  the  depend- 
he  maximum  potential  (at  the  roof  apex) 
mensionless  quantity  s  =  0.5  the  sorptive 
imes  the  cavity  radius;  theta  max(s)  is 
|d  stinguishable  from  theta  max(0.5s)  for 
yhndncal  cavities.  This  implies  that  phys- 
^!reer"  cor'r'g^ation  parameter  is 
mature  at  the  apex  of  the  cavity  surface 
"values  of  downward  seepage  velocity 
'dius    saturated    hydraulic    conductivity 

wrTeunUmber'  the  results  Permit  one 
,e  w,ne<her  or  not  seepage  water  will 

tract)    CaV"y'  (See  alS°  W89-°6576)  (Au- 
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MULTIDIMENSIONAL  STEADY  INFILTRA- 
TION TO  A  WATER  TABLE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div  of  Envi- 
ronmental Mechanics. 

W89-06585ry   bibliograPhic   entry   see    Field    2G. 


Large  fluctuations  ui  Ca  and  Mg  concentrations 
occur  in  the  discharge  of  karst  springs  in  southeast- 
ern Missouri  after  major  storm  events.  Rapid  flow 
of  relatively  dilute,  storm-derived  water  through 
solution  conduits  in  the  aquifer  causes  the  fluctua- 
tions in  chemistry.  A  cation  balance  for  the  dis- 
charge of  one  spring  indicated  that  about  25%  of 
the  total  spring  flow  is  storm-derived  water  These 
storm-derived  contributions  reach  a  maximum 
during  the  recession  of  storm  responses  in  the 
spring  flow  hydrograph.  At  the  peak  of  the  re- 
sponses, spring  flow  is  composed  primarily  of  pres- 
torm  water  that  has  been  displaced  in  the  conduit 
system  by  the  storm-derived  water.  The  observed 
chemical  fluctuations  and  hydrograph  components 
differ  from  those  observed  in  stream  flow  where 
the  time  of  the  maximum  dilution  usually  coincides 

£«7weA  ''u6  Pf  peak  discharge-  (See  also  W89- 

06587)  (Author  s  abstract) 
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REGIONAL  SCALE  TRANSPORT  IN  A  KARST 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 

S.  J.  Dreiss. 

Water  Resources  Research  WRERAO,  Vol    25 

N«ii'  Pi  l26"134'  oanUary  1989-  5  fi8'  '  tab-  28  ref 
National  Science  Foundation,  Environmental  Geo- 
sciences  Program  Grant  EAR  8307686-01. 

Descriptors:  'Springs,  'Ion  transport,  'Karst  hy- 
drology, 'Missouri,  'Groundwater  movement 
I  racers,  Aquifers,  Mathematical  analysis,  Aquifer 
^hs  St'CS'  Traveltime'  Discharge  hydro- 
Travel  time  distributions  of  water  or  tracers  in 
conduit-type  karst  aquifers  can  be  found  from 
linear  systems  analysis  of  either  tracer  test  data  or 
naturally  occurring  fluctuations  in  springflow 
chemistry.  The  chemical  fluctuations  at  Marame* 
Spring,  Missouri  and  results  from  a  previous  tracer 
test  were  used  to  derive  a  set  of  kernel  functions 
that  represent  regional  scale  transport  in  the  karst 
conduit  network.  A  single  kernel  is  sufficient  to 
lae  the  storm-derived  component  of  Maramec 
springflow,  suggesting  that  rapid  transport  in  the 
conduit  network  is  well-approximated  by  temporal 
stat.onar.ty.  Time  moment  analysis  of  the  kernels 
eads  to  several  conclusions.  The  kernel  for  the 
tracer  tes,  exhibits  a  larger  mean  residence  time 
and  much  smaller  variance  than  the  kernels  de- 
rived  trom   nonpoint  source   recharge.  Thus  the 

m^nr,trraVe  ^'S,anCe  a?pearS  to  be  lor|ger  than  the 
mean  travel  distance  of  rapid  recharge  and  much 
of  he  variance  of  nonpoint  source  kernels  appar- 
ently results  from  the  distribution  of  flow  path 
engths  to  the  spring.  By  assuming  an  effective 
ransport  model  and  comparing  the  moments  of 
he  empirical  tracer  test  kernel  to  the  moments  of 
the  impulse  response  of  the  model,  an  effective 
velocity  between  the  tracer  input  point  and  Mara- 

sTvuv tefll1,3  km/day  and  an  effect,ve  d'sP"- 
s.vity  of  0.29  km  was  computed.  Because  the  time 

moments  of  the  kernels  and  the  effective  transport 
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parameters  can  be  computed  from  readily  meas- 
ured springflow  properties,  they  may  prove  lo  be  a 
convenient  means  for  studying  and  comparing  re- 

SSl^'^r  ln  karst  aquifers.  (See  also 

W89-06586)  (Author's  abstract) 

W89-06587 


REGIONAL  SCALE  TRANSPORT  IN  A  KARST 
AQUIFER:  I.  COMPONENT  SEPARATION  OF 
SPRING  FLOW  HYDROGRAPHS 

California  Univ.,  Santa  Cruz.  Dept!  of  Earth  Sci- 
ences. 
S.  J.  Dreiss. 

Water  Resources  Research  WRERAO  Vol  25 
No  1,  p  117-125,  January  1989.  8  fig,  1  tab  39  ref' 
NSF  grant  EAR  8307686-01. 

Descriptors.  'Ion  transport,  'Springs,  'Karst  hy- 
drology,   'Storm    runoff,    'Missouri,    'Aquifers 
Hydrographys,  Discharge  hydrographs,  Calcium' 
Magnesium,  Aquifer  characteristics,  Water  chemis- 


^X?,OACH  TO  ESTIMATING  HYDRAULIC 
CONDUCTIVITY  SPATIAL  CORRELATION 
SCALES  USING  GEOLOGICAL  CHARActSJ! 

New    Mexico   Inst,    of  Mining   and   Technology 

Socorro.  Dept.  of  Geoscience 

F.  M.  Phillips,  and  J.  L.  Wilson. 

Water  Resources  Research  WRERAO    Vol    75 

No.  1,  p  141-143,  January  1989.  10  ref. 

Descriptors:    'Hydraulic    conductivity,    'Estimat- 
ing,     Geologic    mapping,    'Statistical    methods. 
Geostatistics,  'Subsurface  mapping,  Correlation 
uroundwater  movement. 

The  estimation  of  hydraulic  conductivity  and  other 
correlation  scales  by  traditional  geostatistical 
methods  requires  a  large  number  of  field  measure- 
ments at  appropriate  horizontal  and  vertical  spac- 
mgs.  In  order  to  extend  the  application  of  stochas- 
tic subsurface  hydrology  analysis  to  situations 
where  such  data  are  limited,  an  approach  to  corre- 
lation scale  estimation  is  proposed  that  incorpo- 
rates geological  mapping.  Regions  of  the  formation 
with  hydraulic  conductivity  values  above  (or 
below)  some  specified  cutoff  value  are  mapped  and 
their  dimensions  are  related  to  the  correlation 
scale,  by  means  of  threshold-crossing  theory  The 
abi hty  to  incorporate  geological  expertise  of  a  sub- 
jective nature  into  the  estimation  of  quantitative 
geostatistical  parameters  would  be  a  significant 
advancef  Field  studies  will  be  the  true  test  of  the 
value  of  the   proposed   approach.    (Author's   ab- 

SXTHCl) 

W89-06589 


a  SSg  guIdf?  FOR  SPRING  CAPPING: 

to/ntVAnd  Sanitation  for  Health  Project,  Arling- 

™LP^ly  blbIi°graphic  entry  see  Field  4B. 
W 89-06603 


WORKSHOP  DESIGN  FOR  WELL  IMPROVE- 
MENT: PROTECTING  OPEN  WELLS  UVt 

Water  and  Sanitation  for  Health  Project,  Arling- 
ton, VA.  6 

?°r  Primary  bibliographic  entry  see  Field  4B. 


REVIEW  OF  INTERMEDIATE-SCALE  EX- 
PERIMENTS  FOR  SUBSURFACE  MICROBI 
OLOGY  AND  CHEMISTRY,  ' 

Battelle  Pacific  Northwest  Labs.,  Richland    WA 
For  primary  bibliographic  entry  see  Field  5b'. 
W89-06623 


ANNOTATED    BIBLIOGRAPHY    ON    WELL- 
HEAD PROTECTION  PROGRAMS 

Environmental    Protection    Agency,    Washington, 
DC.  Office  of  Ground-Water  Protection 

fx?LPn^aJy  bibl'°graphic  entry  see   Field    IOC. 
W  89-06640 


K-1407-B  AND  K-1407-C  GROUNDWATER  AS- 
SESSMENT PLAN,  tK  A!> 

Oak  Ridge  Gaseous  Diffusion  Plant,  TN. 
For  primary  bibliographic  entry  see  Field  5B 
W89-06644 


APPLICATION  OF  THE  OZONE-HYDROGEN 
PEROXIDE  COMBINATION  FOR  THE  RE- 
MOVAL OF  TOXIC  COMPOUNDS  FROM  A 
GROUNDWATER, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 
mont.  Le  Pecq  (France).  K 

«%rnP^ma5y  bibl'°graphic  entry  see  Field  5F. 
w  oy-06786 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

GEOLOGY  AND  HYDROLOGY  OF  THE  ON- 
ONDAGA AQUIFER  IN  EASTERN  ERIE 
COUNTY,  NEW  YORK,  WITH  EMPHASIS  ON 
GROUND-WATER-LEVEL  DECLINES  SINCE 
1982, 

Geological  Survey,  Ithaca.  NY.  Water  Resources 
Div. 

W.  W.  Staubitz,  and  T.  S.  Miller. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   86-4317, 
1987.  44p,  7  fig,  12  tab,  4  plates,  22  ref. 

Descriptors:  'Water  table  decline,  'Geohydro- 
logy,  *Onondaga  aquifer,  'Groundwater  level, 
*New  York,  Groundwater  movement,  Well  yield, 
Sinks,  Aquifers,  Karst,  Seasonal  variation,  Hydrol- 
ogy, Groundwater  budget,  Groundwater  recharge. 

The  Onondaga  aquifer  is  a  nearly  flat-lying,  25-  to 
1 10-foot-thick,  cherty  limestone  with  moderately 
developed  karst  features  such  as  sinkholes,  disap- 
pearing streams,  and  solution-widened  joints.  Most 
groundwater  moves  through  solution-widened 
bedding  planes,  although  some  moves  through  ver- 
tical joints.  The  yield  of  water  from  42  wells 
ranges  from  3  to  100  gal/min,  averaging  20  gal/ 
min.  Groundwater  levels  in  the  Onondaga  aquifer 
declined  during  the  fall  of  1981  and  summer  and 
fall  of  1982-85,  near  a  2.2-mile-long  and  800-foot- 
wide  land  surface  depression  in  the  eastern  part  of 
Erie  County.  More  than  60  wells  and  several  wet- 
lands went  dry  and  at  least  three  sinkholes  devel- 
oped. Groundwater  levels  were  measured  in  150 
wells  during  a  high  water  level  period  in  April 
1984  and  a  low  water  period  in  October  1984. 
Water  levels  fluctuated  20  to  50  ft  near  the  depres- 
sion and  near  the  quarries  but  fluctuated  only  5  to 
10  ft  elsewhere.  The  water  level  decline  was 
caused  by  the  combined  effect  of  groundwater 
removal  by  pumpage  from  a  quarry  (the  water  is 
then  discharged  to  Dorsch  Creek)  and  by  the 
swallets  in  the  2.2-mile-long  depression  area,  which 
are  recharge  points  for  the  aquifer.  In  1982,  sink- 
holes formed  in  a  surface  depression  area  in  Harris 
Hill.  The  enlargement  of  these  sinkholes  seems  to 
be  unrelated  to  the  water  level  decline  in  the 
eastern  part  of  the  county  and  is  probably  caused 
by  local  drainage  alterations.  (Author's  abstract) 
W 89-06829 


GEOHYDROLOGY  AND  SIMULATED  RE- 
SPONSE TO  GROUND-WATER  PUMPAGE  IN 
CARSON  VALLEY,  A  RIVER-DOMINATED 
BASIN  IN  DOUGLAS  COUNTY,  NEVADA, 
AND  ALPINE  COUNTY,  CALIFORNIA, 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
D.  K.  Maurer. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4328, 
1986.  109p,  26  fig,  13  tab,  2  plates,  33  ref. 

Descriptors:  Surface-groundwater  relations, 
*Model  studies,  *Geohydrology,  'Simulation  anal- 
ysis, 'Groundwater  mining,  'Carson  River, 
'Nevada,  'California,  Aquifers,  Hydraulic  models, 
Groundwater  recharge,  Evapotranspiration, 
Groundwater  level,  Water  use,  Groundwater 
budget,  Groundwater  irrigation. 

A  numerical  model  was  used  to  simulate  the  effect 
of  development  of  the  groundwater  reservoir  in 
Carson  Valley  on  Carson  River  outflow,  evapo- 
transpiration, and  groundwater  levels  and  storage. 
The  basin-nil  groundwater  reservoir  consists  of:  (1) 
confined  and  unconfincd  sedimentary  deposits  of 
Quaternary  age  that  underlie  the  valley  floor,  and 
(2)  sedimentary  deposits  of  Tertiary  age  that  are 
exposed  mainly  on  the  east  side  of  the  valley. 
Water  levels  indicate  the  presence  of  two  confined 
aquifer  systems,  one  <  100  ft  deep,  and  the  other, 
generally  deeper  than  2(X)  ft.  The  basin-fill  reser- 
voir is  surrounded  by  bedrock  that  transmits  re- 
charge to  the  basin  through  weathered  and  frac- 
tured /ones  near  thi   contact  between  bedrock  and 

valley  fill  Eitimati  wen  made  of  the  distribution 
<ji  hydreulu  properties  of  aquifei  material!)  and  of 

the  component!  of  inflow  to  and  outflow  from  the 

ii   Inflow  components  consisted  of 
the  following  approximate  quantities,  in  acre-ft/yr: 


(1)  mainstem  Carson  River  flow,  360,000;  (2)  direct 
precipitation,  70,000;  (3)  runoff  from  perennial  and 
ephemeral  streams,  24,000:  and  (4)  subsurface 
inflow,  38,000.  Approximate  estimates  of  outflow 
components  were,  in  acre-ft/yr;  (1)  mainstem 
Carson  River  flow,  291,000;  (2)  potential  evapo- 
transpiration, 200,000.  Both  inflow  and  outflow 
totaled  about  490,000  acre-ft/yr.  These  flow  vol- 
umes show  that  the  hydrologic  regimen  of  the 
basin  is  dominated  by  surface  water  flow  of  the 
Carson  River.  Steady-state  and  transient  calibra- 
tion of  the  model  provided  an  unacceptable  fit  of 
observed  versus  simulated  groundwater  level  fluc- 
tuations and  storage,  and  surface  water  outflow 
from  the  valley.  These  values  provide  a  reasonable 
balance  for  the  simulated  steady-state  water 
budget.  Simulations  show  that  surface  water  flow 
is  the  ultimate  source  of  about  75%  of  pumped 
water  for  six  scenarios  of  possible  future  ground- 
water development.  Model  simulations  indicate 
that  changes  from  agricultural  to  urban  land  uses 
could  decrease  the  loss  of  Carson  River  outflow  to 
pumpage  when  streamflow  is  not  used  for  flood 
irrigation  in  that  area.  (Lantz-PTT) 
W89-06834 


SIMULATION  OF  THE  GROUND-WATER 
FLOW  SYSTEM  AND  PROPOSED  WITH- 
DRAWALS IN  THE  NORTHERN  PART  OF 
VEKOL  VALLEY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

K.  J.  Hollett,  and  J.  R.  Marie. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations   Report   86-4340, 
January  1987.  68p,  23  fig,  5  tab,  22  ref. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Simulation  analysis,  'Groundwater  depletion, 
'Arizona,  'Groundwater  movement,  Vekol 
Valley,  Geohydrology,  Groundwater  level, 
Groundwater  management,  Hydrologic  models. 

Pursuant  to  the  Ak-Chin  Indian  Community  Water 
Rights  Settlement  Act  (Public  Law  95-328-enacted 
on  July  28,  1978)  a  study  was  undertaken  to  assess 
the  effect  of  proposed  groundwater  withdrawal 
from  Federal  lands  near  the  reservation.  The  first 
area  to  be  evaluated  was  the  northern  part  of  the 
Vekol  Valley.  The  evaluation  was  made  using  a 
numerical  model  based  on  detailed  geohydrologic 
concepts  developed  during  the  study.  The  numeri- 
cal model,  which  was  calibrated  to  steady-state 
and  transient  groundwater  conditions  in  the  north- 
ern part  of  Vekol  Valley,  adequately  duplicated 
the  conceptual  model  and  was  used  to  estimate  the 
effect  of  withdrawing  approximately  174,000  acre- 
ft  from  the  system  during  a  25-yr  period.  At  the 
end  of  the  25-yr  period,  the  water  level  was  drawn 
down  an  average  of  about  95  ft,  and  about 
150,5000  acre-ft  of  water  was  removed  from  stor- 
age. The  150,500  acre-ft  of  water  represents  43% 
of  the  estimated  recoverable  groundwater  in  stor- 
age. (Author's  abstract) 
W89-06839 


PLANNING  REPORT  FOR  THE  EDWARDS- 
TRINITY  REGIONAL  AQUIFER-SYSTEM 
ANALYSIS  IN  CENTRAL  TEXAS,  SOUTHEAST 
OKLAHOMA,  AND  SOUTHWEST  ARKANSAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

P.  W.  Bush. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4343, 
1986.  15p,  4  fig,  1  tab,  16  ref. 

Descriptors:  'Aquifer  testing,  'Groundwater,  'Ed- 
wards aquifer,  'Trinity  aquifer,  'Oklahoma, 
•Texas,  'Arkansas,  'Geohydrology,  Aquifers,  Hy- 
drologic data.  Geochemistry,  Groundwater  move- 
ment, Simulation  analysis,  Computer  models,  Hy- 
drologic models,  Groundwater  depletion,  Ground- 
water level,  Project  planning. 

The  Edwards-Trinity  regional  aquifer  system  sup 
plies  more  than  0.78  million  acre-ft/yr  (7(K)  million 
gal/day)  of  water  for  central  Texas  and  small 
adjacent    parts  of  Southeast   Oklahoma  and   south- 


west Arkansas.  Current  (1986)  and  future  cone 
about  the  aquifer  system  involve  the  ever-inci 
ing  demand  for  water,  most  of  which  is  associ 
with  rapid  population  increases.  Decreases  in 
elimination  of,  spring  discharges  and  encroach* 
of  water  from  downdip  saline  watei 
updip  freshwater  zones  are  of  primary  concer 
the  area  underlain  by  the  Edwards  (Balcones  F 
Zone)  aquifer.  Water  level  declines  of  several  I 
dred  ft  in  the  Trinity  aquifer  are  a  serious  com 
in  some  metropolitan  areas.  The  Edwards-Tri 
regional  aquifer-system  analysis  project,  begu 
October  1985  and  scheduled  to  be  completed 
October  1991,  is  one  of  a  series  of  similar  proj 
being  conducted  nationwide.  The  project  is  inti 
ed  to  define  the  geohydrologic  framework,  an 
describe  the  geochemistry  and  groundwater  I 
of  the  aquifer  system  in  order  to  provide  a  tx 
understanding  of  the  system's  long-term  w 
yielding  potential.  A  multidisciplinary  apprc 
will  be  used  in  which  computer-based  digital  si 
lation  of  flow  in  the  system  will  be  the  princ 
method  of  geohydrologic  investigation  (Autt 
abstract) 
W89-06840 


GROUND-WATER  FLOW  NEAR  TWO  RAE 
ACTIVE-WASTE-DISPOSAL  AREAS  AT  1 
WESTERN  NEW  YORK  NUCLEAR  SERV 
CENTER,  CATTARAUGUS  COUNTY,  N 
YORK-RESULTS  OF  FLOW  SIMULATION, 
Geological  Survey,  Albany,  NY.  Water  Resou 
Div. 

M.  P.  Bergeron,  and  E.  F.  Bughosi. 
Available  from  Books  and  Open  File  Report  ! 
tion,  USGS,  Box  25425,  Denver,  CO  80225.  US 
Water   Resources   Investigations  Report  864 
1988.  30p,  16  fig,  2  tab,  16  ref. 

Descriptors:  'Groundwater  movement.  'Radii 
tive  wastes,  'Path  of  pollutants,  'New  Y 
'Model  studies,  'Disposal  sites,  Simulation  an 
sis,  Hydraulic  conductivity,  Flow  prof 
Groundwater    recharge,    Geohydrology,   Infil 


Two  adjacent  burial  areas  were  excavated  i 
clay-rich  till  at  a  radioactive  waste  disposal 
near  West  Valley  in  Cattaraugus  County,  N.Y. 
which  contains  mainly  low-level  radioac 
wastes  generated  onsite  by  a  nuclear  fuel  repi 
essing  plant,  has  been  in  operation  since  1966; 
(2)  which  contains  commercial  low-level  radii 
tive  wastes,  was  operated  during  1963-75.  Groi 
water  below  the  upper  3  meters  of  till  gener 
moves  downward  through  a  20-  to  30-meter  tl 
sequence  of  tills  underlain  by  lacustrine  and  ka 
delta  deposits  of  fine  sand  and  silt.  Groundwate 
the  weathered,  upper  3  meters  of  till  can  m 
laterally  for  several  meters  before  either  mo\ 
downward  into  the  kame-delta  deposits  or 
charging  to  the  land  surface.  A  two-dimensi( 
finite-element  model  that  simulates  two  vert 
sections  was  used  to  evaluate  hydrologic  fac 
that  control  groundwater  flow  in  the  till.  Co: 
tions  observed  during  March  1983  were  re| 
duced  accurately  in  steady-state  simulations  I 
used  four  isotropic  units  of  differing  hydra 
conductivity  to  represent  two  fractured 
weathered  till  units  near  land  surfaces,  an  inter 
diate  group  of  isolated  till  zones  that  contain  sig 
icant  amounts  of  fine  sand  and  silt,  and  a  seque 
of  till  units  at  depths  that  have  been  consolidi 
by  overburden  pressure.  Recharge  rates  used  in 
best-fit  simulation  ranged  from  1.4  cm/yr  al 
smooth,  sloping  or  compacted  surfaces  to  3.8  i 
yr  near  swampy  areas.  Values  of  hydraulic  c 
ductivity  and  infiltration  used  in  the  calibri 
best-fit  model  were  nearly  identical  to  values  u 
in  a  previous  model  analysis  of  the  nearby  0 
mercial-waste  burial  area.  Results  o!  il"  "" 
simulations  of  a  burial  pit  assumed  to  be  filled  v 
water  indicate  that  water  near  the  bottom  of 
burial  pit  would  migrate  laterally  in  the  JBall' 
weathered  till  for  5  to  6  meters  before  mot 
downward  into  the  unweathered  till,  and  w: 
neat  the  top  of  the  pit  would  move  laterallj 
than  20  meters  before  moving  downward  into 
unweathered  till.  These  results  indicate  thai 
surface  migration  of  radionuclides  m  groundwi 
to  points  of  discharge  to  land  surface  is  unlikel; 
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:  as  the   water   level   docs   not    rise   into   the 
Orked  cover  material.  (Author's  abstract) 
>-0684l 


ECTED  CHEMICAL  ANALYSES  OF 
rER  FROM  FORMATIONS  OF  MESOZOIC 
)  PALEOZOIC  AGE  IN  PARTS  OF  OKLA- 
>IA.  NORTHERN  TEXAS,  AND  UNION 
NTY.  NEW  MEXICO, 

logical  Survey,  Oklahoma  City,  OK.  Water 
>urces  Div. 

primary  bibliographic  entry  see  Field  2K 
•06843 


RVIEW  OF  WATER  RESOURCES  IN 
•NS  VALLEY,  CALIFORNIA, 

ogical  Survey,  Sacramento,  CA.  Water  Re- 
res  Div. 

Rogers. 

lable  from  Books  and  Open  File  Report  Sec- 
USGS.  Box  25425,  Denver,  CO  80225.  USGS 
r  Resources   Investigations   Report   86-4357 

38p.  32  fig,  3  tab,  19  ref. 

riptors:  *Water  resources  data,  *Owens 
y,  'Groundwater  budget,  "California, 
undwater  level,  *Geohydrology,  Evapotran- 
ion.  Groundwater  recharge.  Precipitation 
nd water  depletion,  Wells. 

82-84,  a  water  resources  appraisal  of  Owens 
y  was  made  by  using  available  hydrologic 
nation.  Results  of  the  appraisal  provided  an 
tew  of  water  resources  in  Owens  Valley  a 
understanding  of  the  groundwater  system- 
i  framework   for  additional  studies.   Owens 
i  is  in  east-central  California  and  is  the  major 
:  of  water  supply  for  the  city  of  Los  Angeles, 
d  233  mi  to  the  south.  Since  1913,  with  the 
etion  of  the  first  aqueduct,  surface  water  has 
livened  from  the  Owens  River  to  Los  Ange- 
i  1970,  a  second  Aqueduct  was  completed, 
idwater  pumping  was  increased  to  supple- 
the  water  needed  for  the  increasing  popula- 
i  Los  Angeles.  Most  of  the  outflow  of  water 
Jwens  Valley  is  from  exports  via  the  aque- 
ystem  and  by  evapotranspiration  loss;  princi- 
irces  of  water  are  runoff,  inflow  from  Pleas- 
alley  Reservoir,  and  precipitation.   Stream- 
-om  the  Sierra  Nevada  is  a  source  of  tremen- 
luantities  of  water  to  the  valley.  Pumping 
o°r£ihan  90  Pump-equipped  wells  averaged 
98,000  acre-ft/yr  from  1971  to  1983,  but  it 
:nerally   <    10,000  acre-ft/yr  from   1932  to 
except    during    dry    years.    Groundwater 
ig  is  primarily  from  deep  wells  adjacent  to 
Icanic  rocks  near  Big  Pine.  Wells  completed 
volcanic   rocks   yield   large   quantities   of 
Iwater.    Water    level    fluctuations    in    deep 
idicate  a  direct  correlation  with  groundwat- 
ipage.  Fluctuations  in  shallow  wells  are  af- 
not  only  by  pumping,  but  also  by  evapotran- 
»n  and  precipitation.   The  cause-and-effect 
i  ot  water  level  fluctuations  in  deep  and 
'wells  is  not  well  understood  and  is  partly 
ject  of  a  5-yr  study  currently  being  con- 
by  Inyo  County,  the  city  of  Los  Angeles, 
U.b.  Geological   Survey,  which  empha- 
I)  vegetation,  (2)  plant  survivability,  and  (3) 
water.  It  is  hoped  that  this  study  will  better 
ne  quantity  and  availability  of  groundwater 
'alley,  as  well  as  determine  the  effects  of 
water   withdrawals   on   native   vegetation. 
>844 
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'Aquifers,  "Groundwater  quality,  *New  Hamp- 
shire, Water  pollution  sources.  Fate  of  pollutants 
Groundwater  pollution,  Iron,  Manganese,  Sodium' 
Dissolved  solids,  Drinking  water,  Hydrogen  ion 
concentration,  Transmissivity. 

The  Nashua  Regional  Planning  Commission  area 
in  south-central  New  Hampshire  is  a  12-communi- 
ty  area  that  is  experiencing  increases  in  population 
and  in  demands  for  water  supply.  The  study  area  is 
underlain  by  129  sq  mi  (40%  of  the  area)  of  strati- 
fied drift  which,  where  sufficiently  saturated  and 
permeable,  form  the  most  productive  aquifers  in 
the    area.    Eight    towns    use    the    stratified-drift 
aquifers  for  municipal  water  supply.  The  saturated 
thickness  of  stratified  drift  in  the  study  area  ranges 
from  0  or  <  20  ft  near  aquifer  boundaries  to  more 
than  100  ft  in  the  Souhegan  and  Merrimack  River 
valleys.  The  transmissivity  of  stratified  drift  ranges 
from   <  2,000  sq  ft/day  throughout  much  of  the 
area  to  more  than  8,000  sq  ft/day  in  the  communi- 
ties of  Amherst,  Brookline,  Hollis,  Hudson,  Litch- 
field,  Merrimack,   Milford,   Nashua,  and   Pelham 
Directions  of  groundwater  flow  are  generally  from 
valley  walls  to  surface  waters,  which  act  as  drains 
for  the  stratified  drift  aquifers.  The  estimated  total 
yield  of  community  water-supply  systems  in  the 
study  area  (surface  and  groundwater  combined)  is 
22  mgd  (million  gallons  per  day).  Analytical  mod- 
eling indicates  that  an  additional  12  mgd  could  be 
obtained  from  six  aquifers  located  in  the  communi- 
ties of  Amherst,  Litchfield,  Merrimack,  Milford, 
and  Pelham.  Other  aquifers  in  the  area,  not  mod- 
eled  in  the  study,  could  also  provide  increased 
amounts  of  water  especially  where  yields  could  be 
augmented  by  induced  recharge  of  surface  water 
Groundwater  quality  in  the  study  area  is  character- 
ized by  naturally  elevated  levels  of  iron  (Fe)  and 
manganese  (Mn).  Of  32  wells  sampled,  7  exceeded 
EPA  recommended  drinking  water  limits  for  both 
he  and  Mn,  and  3  wells  exceeded  the  Mn  limit 
only.  The  average  total  dissolved  solids  concentra- 
tion for  32  samples  was  121  mg/L.  Groundwater 
in  the  area  is  slightly  corrosive;  pH's  ranged  from 
5.0-7.3.  Groundwater  contamination  has  been  de- 
tected at  two  'Superfund'  sites  in  the  study  area 
located  in  Milford  and  Nashua.  At  both  sites,  con- 
tamination of  groundwater  has  caused  the  shut- 
down of  municipal  and  private  water  supply  wells 
The  widespread  effect  of  applying  highway  deic- 
lng  chemicals  on  groundwater  quality  is  reflected 
by  sodium  (Na)  concentrations   that  average  24 
mg/L  throughout  the  study  area.  At  1 1  of  32  sites 
sampled,  EPA  recommended  limits  for  Na  (20  me/ 
L)  was  exceeded.  (Author's  abstract) 
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The  U.S.  Geological  Survey,  in  cooperation  with 
the  Alabama  Department  of  Environmental  Man- 
agement, is  conducting  a  series  of  geohydrologic 
studies  to  delineate  the  major  aquifers  and  their 
susceptibility  to  contamination  in  Alabama  This 
report  delineates  and  describes  the  geohydroloey 
and  susceptibility  of  the  major  aquifers  to  contami- 
nation in  Area  8-Autauga,  Chilton,  Elmore 
Lowndes,  and  Montgomery  Counties.  The  major 
aquifers  in  the  study  area  are  the  Eutaw,  Gordo 
and  Coker  aquifers  of  Cretaceous  age.  One  or 
more  of  these  aquifers  are  sources  of  public  water 
supply  in  each  of  the  five  counties.  The  recharge 
areas  for  these  aquifers  are  in  Autauga,  Chilton 
fclmore,  and  Montgomery  and  Prattville.  Maxi- 
mum groundwater  use  in  the  Prattville  area  is 
more  than  8  mgd  (million  gallons  per  day)    Esti- 
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mated  maximum  groundwater  withdrawal  for  all 
uses  in  the  study  area  is  about  65  mgd.  The  poten- 
tiometric map  of  the  Gordo  aquifer  indicates  that 
the   Alabama   River   may   serve   as   a   recharging 
boundary  to  the  Gordo  aquifer  along  the  flood 
plain   of  the   river   in   the   Montgomery-Prattville 
area.    The   river   also   is   acting   as   a    recharging 
boundary  to  the  Eutaw  and  Coker  aquifers   wher? 
the  potentiometric  surfaces  in   the  aquifers  have 
been  lowered.  All   recharge  areas  for  the  major 
aquifers  are  susceptible  to  contamination  from  the 
surface.  However,  the  areas  that  are  highly  suscep- 
tible  to   contamination   extend   from   Jemison    to 
Clanton  in  Chilton  County  where  the  Coker  aqui- 
fer generally  is  <   100  ft  below  land  surface,  and 
the  flood  plains  of  the  Alabama,  Coosa,  and  Talla- 
poosa Rivers,  which  are  underlain  by  alluvial  de- 
posits that  are  in  hydraulic  contact  with  the  major 
aquifers.  Within  the  highly  susceptible  areas,  the 
areas  especially  susceptible  to  contamination  are 
the  flood  plain  of  the  Alabama  River  in  the  Mont- 
gomery area  and  the  flood  plain  of  the  Tallapoosa 
River   Pumpage  from  the  major  aquifers  in  this 
area  has  significantly  lowered  the  potentiometric 
surface  in  the  aquifers  resulting  in  a  downward 
gradient  between  the  major  aquifers  and  the  Ala- 
bama River  and  the  alluvial  deposits  underlying 
the  flood  plain  along  the  river.  (Lantz-PTT) 
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Chemical  quality  data  for  selected  constituents  in 
the  U.S.  Geological  Survey  water  quality  file  for 
about  2,300  groundwater  sample  sites  in  Wyoming 
are  summarized.  Dissolved  solids,  nitrate,  fluoride, 
arsenic,  barium,  cadmium,  chromium,  lead,  mercu- 
ry, selenium,  iron,  and  manganese  concentrations 
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arc  summarized  on  a  statewide  basis.  The  major 
chemical  quality  problem  limiting  the  use  of  Wyo- 
ming ground  water  is  excessive  dissolved-solids 
concentrations.  Water  from  about  62%  of  the 
groundwater  sites  sampled  exceeded  the  EPA's 
(1979)  secondary  drinking  water  standard  of  500 
mg/L  for  dissolved  solids.  Consequently,  dissolved 
solids  concentrations  also  are  summarized  by  aqui- 
fer on  a  county-wide  basis.  The  counties  with  the 
best  quality  water  based  on  median  dissolved  solids 
concentrations  are  Teton  and  Laramie  Counties. 
The  counties  with  the  highest  dissolved  solids  con- 
centrations are  Hot  Springs  and  Natrona  Counties. 
However,  all  counties  do  have  some  groundwater 
samples  with  dissolved-solids  concentrations  less 
than  the  EPA's  (1979)  drinking  water  standard. 
Nitrate  contamination  is  an  uncommon  but  poten- 
tially dangerous  groundwater  problem.  About  3% 
of  the  nitrate  concentrations  in  Wyoming  ground- 
water samples  exceeded  the  EPA's  (1975)  primary 
drinking  water  standard  of  10  mg/1  (for  nitrate,  as 
nitrogen).  A  nitrate  problem  generally  is  caused  by 
septic  tank,  feedlot,  or  barnyard  drainage  into  shal- 
low aquifers.  Fluoride  concentrations  exceeded  the 
primary  drinking  water  standard  in  14%  of  the 
groundwater  samples.  All  counties  had  at  least  one 
sample  with  a  fluoride  concentration  greater  than 
the  drinking  water  standard.  The  highest  fluoride 
concentration  (90  mg/L)  was  in  water  from  a  well 
completed  in  the  Tipton  Shale  Member  of  the 
Green  River  Formation.  Toxic  trace  elements  gen- 
erally have  not  been  found  in  concentrations  great- 
er than  the  primary  drinking  water  standards  in 
groundwater  samples,  except  for  selenium.  Con- 
centrations in  about  19%  of  the  iron  analyses  and 
about  30%  of  the  manganese  analyses  exceeded  the 
secondary  drinking  water  standards  (EPA,  1979) 
of  300  micrograms/L  for  iron  and  50  micrograms/ 
L  for  manganese.  Many  activities  of  man  in  Wyo- 
ming such  as  waste  disposal,  coal  mining,  uranium 
mining  and  milling,  oil  refining,  and  crop  irrigation 
and  fertilization  may  have  the  potential  for 
groundwater  contamination.  However,  most  of  the 
data  in  the  water  quality  file  of  the  U.S.  Geological 
Survey  represent  natural  groundwater  conditions. 
(Lantz-PTT) 
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Simulations  of  predevelopment  steady-state  and 
historical  pumping  conditions  were  used  to  adjust 
a  two-dimensional  digital  groundwater  flow 
model.  Projections  of  water  level  declines  were 
made  based  on  the  condition  of  no  additional  de- 
velopment and  the  condition  of  0.44%  annual  in- 
crease in  irrigation  withdrawals  to  1990  and  a 
0  88%  annual  increase  in  non-irrigation  withdraw- 
als to  2020  Based  on  no  additional  development, 
projected  maximum  water  level  declines  from  1980 
were  31  ft  in  2000  and  59  ft  in  2020.  The  amount  of 
recoverable  water  remaining  in  the  aquifer  as  simu- 
lated by  the  model  was  24.6  mil  acre-ft  in  2000  and 
22.4  mil  acre-feet  in  2020,  compared  to  an  estimat- 
ed 28  mil  acre-ft  in  1980.  With  increased  with- 
drawals, projected  maximum  declines  were  33  ft  in 
2000  and  67  fl  in  2020.  As  simulated  by  the  model, 

24.4  mil  acre-fl  of  recoverable  water  remained  in 

2000  and   21  8   mi]   acre-fl   remained  in  2020.  The 

sensitivity  ol  the  model  to  variations  in  hydraulic 

-  ondui  nvity,    specific    yield,    and    recharge    was 

I   uncertainty.   Projected 

inosl  sensitive  to  specific 

.  !•  Id.    1  in    specific    yield, 

much    as    6.2    fl    from    the 


standard    simulation    to    2020    with    no   additional 

development.  (Author's  abstract) 
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The  Delaware  Basin  study  area  includes  four 
major  aquifers:  Capitan  aquifer,  Rustler  Formation, 
Santa  Rosa  Sandstone  (Dockum  Group),  and 
aquifers  in  the  Cenozoic  alluvium.  Water  from  the 
Capitan  aquifer  is  used  for  domestic  and  irrigation 
purposes  in  Eddy  County,  New  Mexico,  and  for 
irrigation  and  industrial  purposes  in  Texas.  Avail- 
able analyses  indicate  that  dissolved  solids  concen- 
trations range  from  303  to  31,700  mg/L,  chloride 
concentrations  range  from  16  to  16,689  mg/L,  and 
fluoride  concentrations  range  from  0.5  to  3.0  mg/ 
L.  The  Rustler  Formation  contains  water  that  gen- 
erally is  not  suitable  for  domestic  use  because  of  its 
salinity.  Chloride  concentrations  range  from  15  to 
210,000  mg/L,  and  dissolved  solids  concentrations 
range  from  286  to  325,800  mg/L.  Fluoride  concen- 
trations range  from  0.5  to  11.4  mg/L.  Water  from 
this  aquifer  is  used  for  irrigation  and  stock  water- 
ing where  it  is  of  suitable  quality.  The  Santa  Rosa 
Sandstone  is  the  principal  source  of  groundwater 
in  the  western  third  of  Lea  County  and  in  the 
eastern  part  of  Eddy  County.  In  parts  of  Texas,  the 
Santa  Rosa  Sandstone  and  the  Cenozoic  alluvium 
are  hydraulically  connected  and  are  called  the 
Allurosa  aquifer.  The  Santa  Rosa  Sandstone-AUur- 
osa  aquifer  is  the  source  of  municipal  supply  for 
the  cities  of  Barstow,  Pecos,  Monahans,  and 
Kermit,  Texas.  Water  quality  is  variable.  For  those 
analyses  where  the  Santa  Rosa  Sandstone  is  a 
distinct  entity,  chloride  concentrations  range  from 
10  to  4,800  mg/L,  dissolved  solids  concentrations 
range  from  205  to  2,990  mg/L,  and  fluoride  con- 
centrations range  from  0.4  to  5.0  mg/L.  Water 
from  the  Cenozoic  alluvium  is  used  extensively  for 
public  water  supplies,  irrigation,  industry,  livestock 
watering,  and  rural-domestic  supply  throughout 
the  Delaware  Basin.  The  quality  of  water  in  the 
Cenozoic  alluvium  is  variable.  Chloride  concentra- 
tions range  from  5  to  7,400  mg/L,  dissolved  solids 
concentrations  range  from  188  to  15,000  mg/L, 
and  fluoride  concentrations  range  from  0.3  to  10 
mg/L.  The  Cenozoic  alluvium  is  hydraulically 
connected  to  Cretaceous  units  in  parts  of  Reeves 
and  Pecos  Counties,  Texas;  in  these  areas,  the  units 
are  considered  as  one  aquifer,  the  Pecos  aquifer. 
(Author's  abstract) 
W89-06857 


PROJECTED  EFFECTS  OF  GROUND-WATER 
WITHDRAWALS  IN  THE  ARKANSAS  RIVER 
VALLEY,  1980-99,  HAMILTON  AND  KEARNY 
COUNTIES,  SOUTHWESTERN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-06858 


GROUND-WATER  RESOURCES  IN  THE  ROSS 
BARNETT  RESERVOIR  AREA,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

W.  T.  Oakley. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  84-4160, 
1984.  32p,  14  fig,  4  tab,  18  ref. 

Descriptors:  'Water  use,  'Water  resources  dala. 
'Groundwater  resources,  'Groundwater  quality, 
•Ross    Harnett    Reservoir,    'Mississippi.    Aquifers, 


.dwalcr     budget.     Groundwater     recharg 
Drinking  water.  Iron,  Color,  Wells 

The  Ross  Barnett  Reservoir  area  occupies  about 
sq  mi  of  a  490  sq  mi  study  area  northeast  of  tl 
City  of  Jackson,  MS  For  several  years,  water  u 
in  the  area  has  increased  and  during  1983  abo 
0.57  mil  gal/day  were  obtained  from  groundwat 
sources.  Virtually  all  groundwater  in  the  area 
used  for  public  supplies  The  principal  aquife 
currently  used  in  the  area  are  in  the  Sparta  Sai 
and  Cockfield  Formations.  The  Sparta  Sand  is  t 
most  intensively  developed  and  generally  the  hig 
est  yielding  aquifer  in  the  study  area.  Water  lev 
declines  have  averaged  2  to  3  ft/yr  since  1940.  Ti 
principal  source  of  groundwater  recharge  to  tl 
aquifers  is  precipitation  on  outcrops  of  permeab 
strata  northeast  of  the  area.  The  base  of  freshwat 
is  at  the  base  of  the  Meridian-upper  Wilcox  aquif 
except  in  the  extreme  northeast  part  of  the  ar 
where  the  lower  Wilcox  aquifer  contains  freshw 
ter.  Water  from  the  aquifers  is  suitable  for  publ 
supply  use  without  treatment  except  in  a  fe 
places  where  iron  concentrations  are  high,  at  fro 
0.10  to  9.3  mg/L.  Excessive  color  is  also  a  proble 
in  the  water  from  some  wells  in  the  area.  Col 
was  20  units  or  greater  in  8  of  25  wells  sample 
(Author's  abstract) 
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Calcium,  Magnesium,  Potassium,  Sodium,  Stron 
um,  Alkalinity,  Chlorides,  Fluorides,  Sulfates,  r- 
trites,  Nitrates,  Nitrogen,  Iron,  Manganese,  Har 
ness,  Hydrogen  ion  concentration.  Confining  bee 

The  Silurian  dolomite  aquifer  in  the  Lanno 
Sussex  area  of  southeastern  Wisconsin  is  overla 
by  glacial  deposits,  but  is  within  8  ft  of  the  lai 
surface  over  15%  of  the  study  area.  The  proximi 
of  the  dolomite  aquifer  to  the  land  surface  makes 
susceptible  to  contamination  from  man's  activitii 
Water  from  the  aquifer  was  analyzed  and  sevei 
characteristics  were  monitored  in  a  30-sq-mi  ar 
of  Waukesha  County,  including:  water  tempei 
ture,  calcium,  magnesium,  potassium,  strontiu 
alkalinity,  chlorides,  fluorides,  sulfates,  nitrites, 
trates,  nitrogen,  iron,  manganese,  hardness,  a 
pH.  The  water  is  hard,  commonly  having  a  har 
ness  of  more  than  350  mg/L  as  CaC03,  and  hi; 
in  iron,  commonly  containing  more  than  0.3  mg/ 
However,  nutrient  concentrations  are  not  hig 
nitrogen,  greater  than  8  mg/L;  phosphorus,  no 
detected;  and  potassium,  greater  than  4  mg/L.  T 
chloride  content  of  the  water  averages  more  Ih 
50  mg/L  indicating  contamination  probably  frc 
septic  systems.  The  water  quality  varies  over 
time.  High  concentrations  of  chloride  and,  occ 
sionally,  of  bacteria  correlate  with  periods 
groundwater  recharge  over  a  period  of  17  monll 
Chloride  concentrations  were  highest  in  wat 
from  wells  where  housing  density  is  high.  / 
attempt  was  made  to  relate  water  quality  chang 
with  depth  to  beds  of  cherty  dolomite  thai  a 
identified  in  geologic  logs;  it  was  postulated  tl 
these  /ones  might  be  confining  beds.  Although  I 
beds  appear  to  extend  over  the  area,  no  eviden 
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was  found  that  they  are  confining  beds,  other  than 
reports  of  a  few  artesian  wells.  Water  quality, 
indicated  by  chloride  content,  showed  no  signifi- 
cant relation  to  well  bottom  altitudes,  casing 
bottom  altitude,  or  well  depth.  (Author's  abstract) 
W89-06864  ; 


STREAMFLOW  GAIN-AND-LOSS  AND  SUS- 
PENDED-SEDIMENT CHARACTERISTICS  OF 
IHE  SOUTH  PLATTE  RIVER  AND  THREE  IR- 
RIGATION CANALS  NEAR  FORT  MORGAN, 
:OLORADO, 

jeological  Survey,  Lakewood,  CO.  Water  Re- 
ources  Div. 

-or  primary  bibliographic  entry  see  Field  2E 
V89-06865 


JUALITY    OF    GROUND    WATER    IN    THE 

'UGET     SOUND     REGION,     WASHINGTON 

981, 

Jeological    Survey,    Tacoma,    WA.    Water    Re- 

ources  Div. 

"or  primary  bibliographic  entry  see  Field  5B. 
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IMTE-ELEMENT  SIMULATION  OF 

ROUND-WATER   FLOW  IN  THE  VICINITY 
»F  YUCCA  MOUNTAIN,  NEVADA-CALIFOR- 

ieological  Survey,  Denver,  CO.  Water  Resources 
hv. 

B.  Czarnecki,  and  R.  K.  Waddell. 
vailable  from  Books  and  Open  File  Report  Sec- 
3n,  USGS,  Box  25425,  Denver,  Co  80225.  USGS 
'ater  Resources  Investigations  Report   84-4349 
>84.  38p,  8  fig,  5  tab,  2  plates,  60  ref. 

escnptors:  'Model  studies,  *Finite  element 
ethod,  'Groundwater  movement,  'Nevada 
-alifornia,  Yucca  Mountain,  Geohydrology  Hy- 
ologic  models,  Aquifers,  Hydraulic  gradient, 
ransmissivity,  Mathematical  models,  Franklin 
ue,  Timber  Mountain,  Furnace  Creek  Ranch. 

finite-element  model  of  the  groundwater  flow 
stem  in  the  vicinity  of  Yucca  Mountain  at  the 
svada  Test  Site  was  developed  using  parameter 
timation  techniques.  The  model  simulated 
:ady-state  ground-water  flow  occurring  in  tuffa- 
ous,  volcanic,  and  carbonate  rocks,  and  alluvial 
uiters.  Hydraulic  gradients  in  the  modeled  area 
nge  from  0.00001  for  carbonate  aquifers  to  0  19 
r  barriers  in  tuffaceous  rocks.  Three  model  pa- 
neters  were  used  in  estimating  transmissivity  in 

zones.  Simulated  hydraulic-head  values  range 
""  a^Sut  U0°  m  "ear  Timber  Mountain  to 
aut  300  m  near  Furnace  Creek  Ranch.  Model 
Jduals  for  simulated  versus  measured  hydraulic 
ads  range  from  -28.6  to  21.4  m;  most  are  less 

n  +A7  m,  indicating  an  acceptable  representa- 
n  ot  the  hydrologic  system  by  the  model.  Sensi- 
ity  analyses  of  the  model's  flux  boundary  condi- 
n  variables  were  performed  to  assess  the  effect 
varying  boundary  fluxes  on  the  calculation  of 
imated  model  transmissivities.  Varying  the  flux 
"tables  representing  discharge  at  Franklin  Lake 
I  furnace  Creek  Ranch  has  greater  effect  than 
19-06868        nUX  Variables    (A"thor's  abstract) 


SRw^SKS^  MODEL  SIMULA- 
nu  OFfvSTEADY-STATE  GROUND-WATER 
SIN,  NEW    ™xEICOALB^Q^ERQUE-BELEN 

rctt'o'  Survey'  Albuquerque,  NM.  Water  Re- 
4.  Kernodle,  and  W.  B.  Scott, 
ailable  from  Books  and  Open  File  Report  Sec- 
.  USGS,  Box  25425,  Denver,  Co  80225.  USGS 
I  «  ^UrCeS,  Inves,'gations  Report  84-4353, 
0  58p,  19  fig,  3  tab,  64  ref. 

Kriptors:  'Model  studies,  'Groundwater  move- 

La.fnn  qUirqUe".5elen  basin'  New  Me™°- 
nulation  analysis,  Groundwater  level,  Hydrau- 

££*&.  TranSm'Ssiv»y'     Groundwater 

Pan  of  the  Southwest  Alluvial  Basins  study, 
Kl  was  constructed   to  simulate   the  alluvial 


aquifer  system  underlying  the  Albuquerque-Belen 
Basin.  The  model  was  used  to  simulate  the  steady- 
state  flow  condition  assumed  to  have  existed  prior 
to  1960.  Until  this  time  there  apparently  were  no 
long-term  groundwater  level  changes  of  a  signifi- 
cant magnitude  outside  the  immediate  vicinity  of 
Albuquerque.    Therefore,    the    construction    of   a 
steady-state  flow  model  of  the  aquifer  system  based 
on  reported  hydrologic  data  predating   1960  was 
justified.   During  construction  of  the  steady-state 
model,    simulated    hydraulic    conductivity    values 
were  adjusted,  within  acceptable  physical   limits, 
until  a  best  fit  between  measured  or  reported  and 
computed  heads  at  34  control  wells  was  achieved. 
The  modeled  area  was  divided  into  six  sub-areas 
or  zones,  within  each  of  which  hydraulic  conduc- 
tivity was  assumed  to  be  uniform.  The  model  con- 
sisted of  six  layers  for  each  of  which  simulated 
transmissivity  was  proportional  to  the  layer  thick- 
ness. Adjustments  to  simulated  hydraulic  conduc- 
tivity values  in  the  different  zones  resulted  in  final 
values  that  ranged  from  a  low  of  0.25  ft/day  in  the 
west  to  50  ft/day  in  the  eastern  part  of  the  basin 
The  error  of  the  simulation,  defined  as  the  absolute 
difference  between  the  computed  and  the  meas- 
ured or  reported  water  level  at  the  corresponding 
point  in  the  physical  system  being  modeled,  ranged 
from  0.6  ft  to  36  ft,  with  an  average  of  14.6  ft  for 
the  34  control  wells.  (Author's  abstract) 
W89-06869 


GROUND-WATER  RESOURCE  ASSESSMENT 
OF  THE  MONTAUK   AREA,  LONG  ISLAND, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

K.  R.  Prince. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  85-4013 
1986.  103p,  36  fig,  1 1  tab,  2  plates,  43  ref. 

Descriptors:  'Water  demand,  'Coastal  aquifers 
'New  York,  'Long  Island,  'Water  resources  data 
Groundwater  budget,  Montauk,  Long  Island 
Groundwater  recharge,  Aquifers,  Hydraulic  con- 
ductivity, Evapotranspiration,  Runoff,  Saline 
water  intrusion,  Flow  profiles,  Hydraulic  models 
Model  studies,  Water  supply  development 


The  water  resources  of  the  Montauk  area  were 
investigated  from  October  1980  through  Septem- 
ber 1983  to  assess  the  availability  of  fresh  ground- 
water.  The  principal   aquifer,   which  consists  of 
tine-  to  coarse-grained  stratified  glacial  drift  is  the 
sole   source   of  freshwater.    The   freshwater/salt- 
water interface  lies  as  much  as  150  ft  below  sea 
level,  but  the  till  unit  and  the  marine-clay  unit  limit 
the  thickness  of  the  zone  from  which  freshwater 
may  easily  be  withdrawn  to    <    100  ft   in   most 
places.  Precipitation,  the  sole  source  of  freshwater 
in   the   Montauk   area,   averages   about   42   in/yr 
Direct  runoff  is  approximately  1  in/yr,  and  evapo- 
transpiration   about    20   in/yr;    the    remaining    21 
inches  is  the  net  recharge  to  the  principal  aquifer. 
1  he  horizontal  hydraulic  conductivity,  as  calculat- 
ion r™,  sPeciric-capacity  data,  ranges  from  130  to 
350  it/d.  Analysis  of  an  aquifer  pumping  test  indi- 
cates that  horizontal  hydraulic  conductivity  of  the 
principal  aquifer  is  approximately  275  ft/d  and  the 
vertical  hydraulic  conductivity  is  approximately  90 
ft/d;  the  storage  coefficient  ranges  from  1.1  x  .001 
to  2.2  x  .001.  A  numerical  two-dimensional  flow- 
model  that  simulates  the  areal  flow  of  fresh-  and 
saltwater  was  developed  to  evaluate  the  effects  of 
the  present  level  of  groundwater  development  and 
the  potential  effects  of  increased  future  withdraw- 
als. Model  results  indicate  that  the  principal  aquifer 
is  capable  of  producing  several  times  more  than  the 
06   mil   gal/d   now  being   withdrawn   for  public 
supply.  Examination  of  well  design  and  pumping 
rates,  and  analysis  of  analog-model  studies  of  salt- 
water upcomng  to  wells,   indicate  that   the  peak 
pumping  rate  of  public  supply  wells  exceeds  the 
limit  necessary  to  avoid  contamination  from  salt- 
water. With  proper  well  design  and  distribution  of 
pumping  stress,  the  aquifer  system  would  be  capa- 
ble of  supplying  enough  water  to  meet  the  needs  of 
the  population  projected  through  1995.  (Author's 
abstract) 
W89-06870 
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GROUNDWATER  SYSTEM  AND  SIMULATED 
EFFECTS  OF  GROUND-WATER  WITHDRAW- 
ALS IN  NORTHERN  UTAH  VALLEY,  UTAH, 

Geological    Survey.   Salt    Lake   City.    UT.   Water 
Resources  Div. 
D.  W.  Clark. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver.  Co  80225.  USGS 
Water  Resources  Investigations  Report  85-4007 
1984.  56p,  27  fig,  7  tab,  12  ref. 

Descriptors;  'Geohydrology,  'Model  Studies 
Groundwater  depletion,  'Simulation  analysis 
'Environmental  effects,  'Utah  Valley,  'Utah 
Computer  models,  Groundwater  level,  Ground- 
water recharge,  Wells. 

The  effects  of  withdrawals  were  projected  by 
means  of  a,  3-D  finite  difference,  digital-computer 
model,  which  was  constructed  to  aid  understand- 
ing of  the  groundwater  system  and  to  simulate 
groundwater  flow.  The  model  was  compared  with 
water  levels  measured  in  1947,  and  observed  water 
level  changes  from  1947-83.  The  model  was  used 
to  evaluate  groundwater  data  presented  in  previ- 
ous reports,  to  simulate  varying  quantities  of 
groundwater  withdrawal  and  recharge,  and  to  esti- 
mate water  level  changes  for  1980-2000.  The  aver- 
age annual  rate  of  recharge  for  the  area  is  assumed 
to  be  190,000  acre-ft/yr,  and  the  average  annual 
discharge  from  wells  at  the  end  of  transient-state 
calibration  was  assumed  to  be  50,100  acre-ft/yr 
Water  level  declines  of  as  much  as  25  feet  are 
projected  for  the  20-year  period  if  the  average 
recharge  rate  is  assumed  and  discharge  from  wells 
is  as  much  as  91,400  acre-ft/yr.  During  transient- 
state  calibration,  changes  in  recharge  to  the  princi- 
pal groundwater  reservoir  were  shown  to  be  a 
major  cause  of  the  variations  in  water  levels  (Au- 
thor's abstract) 
W89-06871 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER  AND  ITS  USE  IN  MANAGE- 
MENT OF  WATER  RESOURCES,  ST.  JOHNS 
RIVER    WATER    MANAGEMENT    DISTRICT, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-06873 


GEOHYDROLOGY  OF  THE  GLACIAL- 
OUTWASH  AQUIFER  IN  THE  BALDWINS- 
VILLE  AREA,  SENECA  RIVER,  ONONDAGA 
COUNTY,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-06877 


SIMULATED  WATER  LEVEL  DECLINES 
CAUSED  BY  GROUNDWATER  WITHDRAW- 
ALS NEAR  HOLLOMAN  AIR  FORCE  BASE 
OTERO  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B 
W89-06883 


GEOHYDROLOGY  AND  1985  WATER  WITH- 
DRAWALS OF  THE  AQUIFER  SYSTEMS  IN 
SOUTHWEST  FLORIDA,  WITH  EMPHASIS 
ON  THE  INTERMEDIATE  AQUIFER  SYSTEM, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

A.  D.  Duerr,  J.  D.  Hunn,  B.  R.  Lewelling,  and  J. 
T.  Trommer. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425.  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4259 
1988.  115p,  31  fig,  2  tab,  83  ref. 

Descriptors:  'Geohydrology.  'Carbonate  aquifers. 

Florida,  Potentiometric  level.  Water  use,  Wells 

Southwest    Florida   Water   Management    District 
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Group  2F — Groundwater 

In    southwest    Florida,    principal    hydrogeologic 

units  include  the  xurficial  aquifer  system,  the  inter- 
mediate aquifer  system,  and  the  Floridan  aquifer 
system.  The  Floridan  aquifer  system  consists  of  the 
Upper  and  Lower  Floridan  aquifers  separated  by  a 
middle  confining  unit.  The  intermediate  aquifer 
system  includes  all  water-bearing  units  and  confin- 
ing units  between  the  overlying  surficial  aquifer 
system  and  the  underlying  Floridan  aquifer  system. 
Thickness  of  the  surficial  aquifer  system  ranges 
from  25  to  250  ft  and  thickness  of  the  intermediate 
aquifer  system  ranges  from  less  than  100  to  more 
than  800  ft.  Transmissivity  of  the  intermediate  aq- 
uifer system  ranges  from  less  than  200  to  about 
12,000  sq  ft/day.  In  the  northern  part  of  the  study 
area,  the  potentiometric  surface  of  the  intermediate 
aquifer  system  is  higher  than  the  potentiometric 
surface  of  the  underlying  Upper  Floridan  aquifer. 
Water  is  transmitted  downward  through  the  con- 
fining unit  and  recharges  the  Upper  Floridan  aqui- 
fer. The  gradient  in  head  reverses  in  the  southern 
part  of  the  study  area.  In  1985,  an  estimated  808 
million  gal/day  of  freshwater  was  withdrawn  from 
all  aquifers  in  the  study  area  for  irrigation,  public 
and  rural  supply,  and  industrial  use.  Of  this  total, 
an  estimated  68.9  million  gal/day  was  withdrawn 
from  the  intermediate  aquifer  system.  (USGS) 
W89-06887 


GROUNDWATER  WITHDRAWAL  AND 
WATER  LEVEL  DATA  USED  TO  SIMULATE 
REGIONAL  FLOW  IN  THE  MAJOR  COASTAL 
PLAIN  AQUIFERS  OF  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 
O.  S.  Zapecza,  L.  M.  Voronin,  and  M.  Martin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations  Report   87-4038, 
1987.  120p.  10  plates,  1 1  fig,  22  tab. 

Descriptors:  *Pumpage,  *Water  level  fluctuations, 
*New  Jersey,  *Coastal  Plains,  'Groundwater,  'Po- 
tentiometric maps,  Hydrographs,  Coastal  aquifers, 
Confined  aquifers,  Water  table,  Aquifer  systems, 
Geohydrologic  units. 

The  report  documents  groundwater  withdrawal 
and  level  data  for  the  major  aquifers  of  the  New 
Jersey  Coastal  Plain.  These  data  have  been  used  in 
the  Regional  Aquifer  System  Analysis  flow  model 
of  10  major  aquifers  in  the  New  Jersey  Coastal 
Plain.  Groundwater  withdrawal  data  from  more 
than  1,400  wells  are  tabulated  by  year  for  1956 
through  1980.  Total  yearly  withdrawals  for  171 
public  supply  and  industrial  purveyors  for  1918 
through  1955  are  documented.  Best  estimates  are 
given  for  percentages  of  total  withdrawals  by  aqui- 
fer for  the  1918  through  1955  data.  Groundwater 
withdrawal  data  is  also  tabulated  yearly  from  1918 
through  1980  by  county  for  each  aquifer.  Long- 
term  hydrographs  for  89  Coastal  Plain  wells  pro- 
vide information  on  water  level  fluctuations  over 
time.  Potentiometric  maps  showing  earliest  record- 
ed water  levels  in  Coastal  Plain  aquifers  delineate 
prepumping  conditions.  Groundwater  withdrawals 
from  the  Coastal  Plain  have  increased  from  less 
than  50  million  gal/day  in  1918  to  more  than  350 
million  gal/day  in  1980.  In  response  to  these  in- 
creased withdrawals,  groundwater  levels  have 
been  steadily  declining.  In  some  areas  where  wells 
once  flowed  freely,  water  levels  are  now  100  to 
200  ft  below  land  surface.  (USGS) 
W89-06889 


NATIONAL  WATER  SUMMARY  1986:  HY- 
DROLOG1C  CONDITIONS  AND  GROUND- 
WATER QUALITY, 

Geological  Survey.  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  sec  Field  2A. 
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Available  from  Books  and  Open  File  Report  Sec 
lion  USGS,  Box  25425,  Den  ei   '  o  80225.  USGS 


Water  Supply  Paper  2227.  1987.  76p.  25  fig,  2  pi.  5 
tab.  58  ref. 

Descriptors.  'Water  resources,  'Indian  lands, 
'Zuni  Tribe,  'New  Mexico,  'Hydrologic  data. 
'Water  resources  data,  'Groundwater  data,  Water 
quality,  Groundwater,  Data  collections.  Aquifers. 

An  evaluation  of  the  water  resources  of  the  Zuni 
tribal  lands  in  west-central  New  Mexico  was  made 
to  determine  the  yield,  variability,  and  quality  of 
water  available  to  the  Pueblo  of  Zuni.  Rocks  of 
Permian  to  Quaternary  age  supply  stock,  irriga- 
tion, and  domestic  water  to  the  Zuni  Indians.  The 
Glorieta  Sandstone  and  San  Andres  Limestone 
(Glorieta-San  Andres  aquifer)  of  Permian  age  and 
sandstones  in  the  Chinle  Formation  of  Triassic  age 
provide  most  of  this  water  supply.  Water  in  the 
Glorieta-San  Andres  aquifer  is  confined  by  mini- 
mal-permeability shales  and  is  transmitted  through 
the  aquifer  along  interconnected  solution  channels 
and  fractures.  Water  level  and  water  quality  infor- 
mation indicate  greater  hydraulic  conductivities 
along  the  southern  boundaries  of  Zuni  tribal  lands. 
Well  yields  from  the  Glorieta-San  Andres  aquifer 
are  as  much  as  150  gal/min,  and  aquifer  transmissi- 
vity ranges  from  30  to  1,400  sq  ft/day.  Long-term, 
water  level  declines  of  as  much  as  29  ft  have  been 
measured  near  pumping  centers  at  Black  Rock. 
Multiple-well  aquifer  tests  are  needed  to  define 
aquifer  properties  (storage,  transmissivity,  and 
leakage  from  confining  units)  further  and  the  ef- 
fects of  well  design  on  well  yields.  Dissolved-solids 
concentrations  in  water  from  the  aquifer  range 
from  331  to  1,068  mg/L.  Calcium  and  sulfate  are 
the  predominant  ions.  Water  in  sandstones  of  the 
Chinle  Formation  is  confined  by  adjacent  shales 
and  is  transmitted  along  interconnected  fractures. 
Well  yields  range  from  5  to  125  gal/min,  and 
aquifer  transmissivity  ranges  from  40  to  1,400  sq 
ft/day.  Water  level  declines  of  as  much  as  27  ft 
have  been  measured  near  Zuni  Village.  Dissolved- 
solids  concentrations  in  water  from  the  aquifer 
range  from  215  to  1,980  mg/L.  Sodium  and  bicar- 
bonate are  the  predominant  ions.  Other  sources  of 
groundwater  were  used  primarily  for  livestock  wa- 
tering by  means  of  windmills,  with  the  exception 
of  buried  alluvial  channel  deposits  along  the  Rio 
Pescado.  These  deposits  provide  domestic  and  irri- 
gation water  through  springs  and  wells  to  Pescado 
and  Black  Rock.  The  Bidahochi  Formation  of 
Miocene  and  Pliocene  age  could  potentially  pro- 
vide an  additional  supply  of  water  chemically  suit- 
able for  most  uses.  Seismic-reflection  techniques 
are  being  used  to  locate  buried  channels  eroded  in 
the  rocks  underlying  the  Bidahochi  Formation. 
These  buried  channels  may  contain  thicker  sec- 
tions of  saturated  sands  and  gravels  that  could  be 
developed  for  stock  and  domestic  use.  (USGS) 
W 89-06891 


GROUNDWATER  IN  THE  SOUTHEASTERN 
UINTA  BASIN,  UTAH  AND  COLORADO, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

W.  F.  Holmes,  and  B.  A.  Kimball. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Supply  Paper  2248,  1987.  47p,  26  fig,  12  tab, 
45  ref. 

Descriptors:  'Oil  shale,  'Geohydrology,  'Water 
quality,  'Hydrologic  budget,  'Ion  exchange, 
'Utah,  'Model  studies,  'Finite-difference  models, 
Evapotranspiration,  Chemical  precipitation,  Uinta 
Basin,  Uinta  County. 

The  potential  for  developing  oil-shale  resources  in 
the  southeastern  Uinta  Basin  of  Utah  and  Colorado 
has  created  the  need  for  studies  of  the  quality  and 
quantity  of  water.  This  report  treats  the  ground- 
water in  the  area.  Groundwater  occurs  in  three 
majoi    aquifers.    Alluvial    aquifers   are    present    in 

valley-fill  deposits  of  major  drainages.  Consolidat- 
ed-rock aquifers  include  the  Bird's  Nest  aquifer  in 
the  Parachute  Creek  Member  of  the  Green  River 
Formation  and  the  Douglas  Creek  aquifer,  which 
includes  parts  of  the  Douglas  Creek  Member  of  the 
Green  River  Formation  and  parts  of  the  Wasatch 

I  ormation,  A  digital-computei  model  of  the  How 

system   was  used   to  evaluate  the  effects  of  with- 

drawals  foi  <>il  shale  development  on  the  consoli- 


dated-rock aquifers.  I  he  results  of  model  siinul; 
lion  indicate  that  the  Bird's  Nest  aquifer  coul 
supply  about  10,000  acre-ft/year  for  20  >ears 
Federal  lease  tracts  Ua  and  Ub,  and  the  Dough 
Creek  aquifer  could  supply  about  160  acre-ft/yea 
Water  levels  would  be  down  250  and  500  ft  in  tl 
two  aquifers,  respectively,  after  20  years  of  will 
drawal  at  these  rates  Chemical  quality  of  tl 
groundwater  varies  considerably.  The  changes 
chemical  composition  can  be  attributed  to  sever 
physiochemical  processes,  including  mineral  pr 
cipitation  and  dissolution,  oxidation  and  reductio 
mixing,  ion  exchange,  and  evaporative  concentr 
tions.  Computer  modeling  of  these  processes  shov 
how  they  account  for  the  variability  in  the  grounc 
water  quality.  (USGS) 
W 89-06892 


MICROCOMPUTER  PROGRAM  FOR  EST 
MATING  DROUGHT  STREAM-FLOW  REDUI 
TION  DUE  TO  PUMPING  FROM  NEARB 
WELLS, 

Georgia    Univ.,    Athens.    School    of   Forest   R 

sources. 

For  primary  bibliographic  entry  see  Field  2A. 

W 89-06894 


OPTIMAL  SCHEMES  FOR  GROUNDWATE 
QUALITY  MONITORING  IN  THE  SHALLO' 
AQUIFER,  DOUGHERTY  PLAIN,  SOUTI 
WESTERN  GEORGIA, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Ch 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06896 


HYDROGEOLOGY  OF  THE  EDWARDS  AQU 
FER  IN  THE  SAN  ANTONIO  AREA,  TEXA 

Geological  Survey,  San  Antonio,  TX.  Water  R 

sources  Div. 

R.  W.  Maclay,  and  T.  A.  Small. 

Available  from  Books  and  Open  File  Report  Se 

tion,  USGS,  Box  25425,  Denver  CO  80225.  Tex 

Water  Development  Board,  Austin,  Report  2S 

1986.  90p,  23  fig,  9  tab,  77  ref. 

Descriptors:  'Geohydrology,  'Aquifers,  'Tex; 
'Groundwater  movement,  'Edwards  aquifer,  ft 
meability,  Porosity,  Data  collections. 

Hydrostratigraphic  subdivisions  of  the  highly  pr 
ductive  Edwards  aquifer  in  the  San  Antonio  ar 
of  south  Texas  provide  a  basis  for  defining  t 
nonhomogeneity  of  the  aquifer  and  determining 
hydraulic  characteristics.  The  aquifer  is  multila 
ered  and  faulted,  and  lateral  circulation  is  throui 
permeable  hydrostratigraphic  subdivisions  that  a 
hydraulically  connected  at  places  by  permeat 
openings  associated  with  high-angle,  normal  faul 
The  Edwards  aquifer  is  vertically  displaced  for 
entire  thickness  at  places  along  major  northea 
ward-trending  faults.  At  these  places,  groundwat 
circulation  is  diverted  toward  the  northea 
(USGS) 
W89-06914 


GROUNDWATER  HYDROLOGY  OF  Tl 
JASPER  (MIOCENE)  AQUIFER  IN  TF 
SOUTHEAST  TEXAS  COASTAL  PLAIN, 

Geological  Survey.  Austin,  TX.  Water  Resourc 

Div. 

E.  T.  Baker. 

Available  from  Books  and  Open  File  Report  Si 

tion,  USGS,  Box  25425,  Denver  CO  80225.  Te> 

Department  of  Water  Resources  Report  295,  19: 

64p,  25  fig,  1  tab,  14  ref. 

Descriptors:  'Groundwater,  'Simulation.  'Tex 
•Geohydrology,  Permeability  coefficient.  Trai 
missivity.  Stratigraphy,  Recharge,  Water  rcsinm 
data,  Jasper  aquifer,  Evangeline  aquifer.  Ctm 
aquifer. 

The  Jasper  (Miocene)  aquifer  is  one  of  sou- 
important  hydrological  units  in  the  Gull  COM 
Plain  of  Texas.  Because  the  Jasper  aquifer  una 
lies  shallower  aquifers  in  many  areas,  repol 
water  withdrawals  from  the  Jasper  are  riOl  si£" 
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cam.  however,  u  is  capable  of  yielding  3,000  gal/ 
min  or  more  ol  water  to  wells  in  certain  areas  The 
Jasper  is  underlain  by  the  Catahoula  confining 
system  and  overlain  by  the  Burkeville  confining 
system  The  Evangeline  and  Chicot  aquifers,  in 
turn,  overlie  the  Burkeville  and  also  are  prolific 
water  yielding  aquifers.  The  groundwater  hydrolo- 
gy o(  the  Jasper  in  an  area  of  about  20,000  sq  mi 
was  simulated  by  a  two-dimensional  digital  model 
using  a  steady-state  approach.  The  model  repre- 
sents hydrologic  conditions  prior  to  development 
»>  wells,  when  natural  recharge  equaled  natural 
discharge.  The  model  was  calibrated  by  simulating 
he  predevelopment  potentiometric  surface  of  the 
lasper  Results  of  the  calibration  showed  that  the 
.imulation  closely  agrees  with  historical  records  of 
sate:  levels  in  most  areas.  Sensitivity  analysis 
howed  that  the  model  is  very  sensitive  to  changes 
n  hydraulic  head  in  the  Evangeline  above  the 
Jurkeville  and  moderately  to  very  sensitive  to 
hanges  in  recharge  on  the  outcrop  of  the  Jasper  as 
veil  as  to  changes  in  vertical  hydraulic  conductivi- 
y  of  the  Burkeville.  It  is  slightly  less  sensitive  to 

l^-SL'c  transmissiv»y  of  the  aquifer.  (USGS) 
▼  89-069 1 5 


■ROUNDWATER  WITHDRAWALS  AND 
AND  SURFACE  SUBSIDENCE  IN  THE 
lOUSTON-GALVESTON  REGION  TEXAS 
JOo-80,  ^Arto, 

ieological  Survey,  Houston,  TX.  Water  Re- 
)urces  Div. 

or  primary  bibliographic  entry  see  Field  4C. 
'89-069 1 6 


MPLE  STOCHASTIC  MODEL  PREDICTING 

2d™?-\AJIVE  MASS-TRANSPORT 

rtROLGH  THE  UNSATURATED  ZONE  INTO 
ROUNDWATER, 

isconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
ronmental  Engineering. 

)r  Primary  bibliographic  entry  see  Field  5B. 
ov-ijoy  i  o 


kTJROLOGY       OF      THE       OKEFENOKFF 

lnrvnuATTErRSHED  WITH  EMPHASIS  ON 
IOUNDWATER  FLOW, 

»rgia  Univ.,  Athens.  Graduate  School. 
B.  Yu. 

'^bltHm  Univers"y  Microfilms  Internation- 
300  N.   Zeeb  Road,   Ann   Arbor,   MI  48106 

ler7nr°  A62L702-  Ph  D  Dissertation,  1986.' 
>p.  70  fig,  13  tab,  90ref. 

scriptors:  'Surface-groundwater  relations, 
kefenokee  Swamp.  'Model  studies,  'Ground- 
ter  movement,  'Groundwater  runoff,  'Hydro- 
ic  budget,  'Swamps.  Permeability  coefficient 
iment  transport  Evapotranspiration.  Simula- 
i  analysis,  Model  studies,  Mathematical  models. 

nospheric  and  groundwater  components  of  the 
ter  balance  in  the  Okefenokee  Swamp  water- 
d  were  estimated.  Hydraulic  conductivities  of 
irnents  ,n  the  surflcial  aquifer  were  measured 

spatial  variations  in  groundwater  leakage  from 

fe™,0,th,e  u?derlyng  Principal  artesian 
-r  were  calculated  using  Callahan's  approach 
.ual  evapotranspiration  (AET)  from  the  water- 
i  was  estimated  and  groundwater  flow  patterns 
'hnri™  I"!1'  Were  modeled  ^ing  different  aqui- 
honzontal  to  vertical  hydraulic  conductivity 
*,  surficial  aquifer  dimensions,  and  swamp 
?™~  SeasonaI  and  ^nual  groundwater 
'patterns   and   groundwater   fluxes   into   the 

roSndw«  n  m°deled,  USing  a  tnree-d.mension- 
Zd  ,1  ,  "°W  s'mula,,0n  model  II  wa*  dem- 
xt  ,,n i.  !,  8.roundwa,er  beneath  the  swamp 
the  uplands  ,s  connected  to  the  swamp  water 

e  termiVx6  Pea'  covering  the  swamp  floor, 
gterm  AET  was  estimated  to  be  987.68  mm/ 

and  ,'£  T  m°mhly  AET  Was   1185  «  in 

:mamdn;hlE°PCO)  ""  3™  mm  h  °eCember 
•-06925 


For  primary  bibliographic  entry  see  Field  7A. 
Vv  89-06927 


OPTIMAL   WELL   LOCATION   IN   A   MULTI- 
AQUIFER  GROUNDWATER  SYSTEM 

Utah  State  Univ..  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

u?Jn  Rriomary   bibli°graPhic   entry   see   Field   5G. 
W 89-06946 
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STOCHASTIC  ANALYSIS  OF  AQUIFER  IN- 
TERCONNECTEDNESS,  WITH  A  TEST  CASE 
IN  THE  WILCOX  GROUP,  EAST  TEXAS 

Texas  Univ.  at  Austin.  Graduate  School 
G.  E.  Fogg. 

^Va^b't,frT  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
?",ere  No.  8706002.  Ph.D.  Dissertation,  1986 
216p,  52  fig,  7  tab,  96  ref,  append. 

Descriptors:  'Stochastic  hydrology,  'Aquifer 
characteristics,  'Groundwater  movement,  'Perme- 
ability coefficient,  Simulation  analysis,  Flow  char- 
acteristics, Model  studies,  Sandstones,  Geology 
Monte  Carlo  method,  Texas,  Wilcox  Group  aqui- 

The  two-dimensional  spatial  distribution  and  inter- 
connectedness  of  high  hydraulic  conductivity  (K) 
tacies  in  a  sandstone  multiple-aquifer  system  were 
estimated  geostatistically  using  conditional  simula- 
tion to  transform  geologic  data  and  interpretation 
into  a  quantitative  form  for  groundwater  modeling 
Jracies  continuity  was  accounted  for  with  a  vario- 
gram  and  conditional  simulation  was  applied  along 
with  two-dimensional  cross  sections  of  panels  be- 
tween wells  to  achieve  efficient  use  of  computer 
time  and  memory.  The  method  was  applied  in  a 
part  of  the  Wilcox  Group,  a  freshwater  aquifer 
system  overlying  a  gas  field  in  Texas.  Sand  thick- 
ness  picks    from    borehole    resistivity   logs   were 
transformed  to  a  continuous,  normally  distributed 
variable  (Si%  Variogram  analysis  of  Sr  showed 
distinctly  different  degrees  of  facies  continuity  in 
two  subumts.  Conditional  and  unconditional  simu- 
lations were  then  performed  on  one  of  the  subunits 
to  examine  the  sensitivity  of  the  results  to  different 
vanogram  models,  sand  percent,  and  flow  region 
length.  Computerized  scanning  of  realizations  of 
sand  distribution  yielded  information  on  block-to- 
block  interconnectedness  frequency,  interconnec- 
tion probability,  and  vertical  and  horizontal  sand- 
body  geometry  statistics.  Steady-state  simulations 
of  flow  through  the  generated  facies  distributions 
provided   statistics  on   equivalent   and   horizontal 
^drau^c  conductivity.  (Cremmins-AEPCO) 


Agricultural  Research  Service,  Beltsville,  MD. 
For  primary  bibliographic  entry  see  Field  7B 
W89-05845 


RUNOFF  PROCESS  ON  A  STEEP  FORESTED 
SLOPE, 

Tokyo    Univ.    of    Agriculture    and    Technology 

(Japan).  Dept.  of  Forestry. 

For  primary  bibliographic  entry  see  Field  2E 

W89-05848 


UNSATURATED  ZONE  SOIL  MOISTURE  BE- 
HAVIOR UNDER  TEMPERATE  HUMID  CLI- 
MATIC  CONDITIONS:   TENSOMETRIC   OB- 

™J^ATIONS  AND  NUMERICAL  SIMULA- 
TIONS, 

Tokyo  Univ.  (Japan).  Inst,  of  Industrial  Science 

K.  Musiake,  Y.  Oka,  and  M.  Koike. 

Journal  of  Hydrology  JHYDA7,  Vol.  102  No   1-4 

p  179-200,  September  30,  1988.  20  fig,  1  tab,  10  ref' 

Descriptors:    'Soil    water,    'Temperate    climate, 
Model  studies,  'Infiltration,  Numerical  analysis 
Hysteresis,     Simulation,     Tensiometers,     Rainfall 
Japan,  Soil  water  suction. 

Soil  moisture  behavior  in  the  unsaturated  zone  in  a 
temperate   humid   climate   is  discussed   based   on 
tensometric  observations  in  an  experimental  basin 
near  Tokyo,  Japan,  and  on  related  numerical  simu- 
lations.   Observations   made   at   this   site   include- 
annual  fluctuation  of  soil  suction,  hysteresis  in  rela- 
tion to  observed  suction  range,  annual  fluctuation 
ot  soil  moisture,  change  of  soil  suction  and  mois- 
ture during  rainless  days,  change  of  suction  near 
the  ground  surface,  and  change  of  soil  suction  and 
moisture  during  rainfall.  The  hydraulic  properties 
required  for  simulation  were  determined  based  on 
the  results  of  laboratory  tests  on  soil  samples  taken 
from   the   tensiometer  site.   Changes  of  potential 
profile  in  the  unsaturated  zone  both  during  rainless 
periods  and  during  rainfall  were  simulated  by  a 
numerical  model  using  Richards'  flow  equation 
The  numerical  simulation  techniques  proved  to  be 
adequate  in  analyzing  the  evaporation  and  infiltra- 
tion processes  under  field  conditions.  The  results 
obtained   by   the   tensometric   measurements   are 
complimented,  and  their  reliability  enhanced  by 
the  numerical  simulations.  (Rochester-PTTI 
W89-05849 


S52^NDWATER  CONTAMINATION  BY  THE 
COLORADO    ATRAZINE'     **">     COUNTY 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 
Microbiology  and  Environmental  Health 
W°8r9P06950y  blbliograPhic  entrV  see  F'eW  5B. 


?OEUBILITY-  MOBILITY  AND  PLANT 
Er7o\r^FJ^CcE™NTS  IN  RETOr^ 
BONATION  AFFECTED  BY  RECAR- 

Colorado  State  Univ.,  Fort  Collins.  Dept  of 
Agronomy.  F 

W89-06953y  bibiiograPhic  en,ry  see  F'eW  5B. 


GROUNDWATER  MAPPING:  THE  INFORMA- 
TION EXCHANGE  BETWEEN  MAP  USERS 
AND  MAP  MAKERS, 

Clark  Univ.,  Worcester,  MA.  Dept.  of  Geography. 
u?«oPni«afy  blbl|og>-aphic  entry  see  Field  7C. 
wsy-u6961 


STS  DWATER  CONTA.MINATION  ASSESS- 
'noma  State  Univ.,  Stillwater.  Graduate  Coll. 


2G.  Water  In  Soils 

RESEARCH  TOWARD  AN  OPERATIONAI 
PASSIVE  MICROWAVE  REMOTE  SENSING 
SYSTEM  FOR  SOIL  MOISTURE  StNSING 


WATER  FLOW  IN  UNSATURATED  SOIL  IN 
LAYERED  SLOPES, 

National  Research  Inst,  of  Agricultural  Engineer- 
ing, Yatabe  (Japan). 
T.  Miyazaki. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No  1-4 
p   201-214,   September   30,    1988.    12   fig,    13   ref' 

Descriptors:  'Soil  water,  'Unsaturated  soils  'Hy- 
draulic conductivity,  'Flow  pattern,  'Hydraulic 
models,  Layered  slopes,  Infiltration,  Percolation 
Drainage,  Artificial  soils,  Refraction  law,  Model 
studies. 

The  water  flow  in  unsaturated  soil  in  layered 
slopes  sandwiching  coarse  materials  was  measured 
using  inclined  soil  containers  placed  under  a  rain 
simulator.  The  refraction  law  of  water  flow  in 
saturated  soils  was  extended  to  the  flow  in  unsatu- 
rated soils.  The  extended  refraction  law  of  water 
flow  in  saturated  and  unsaturated  soils  was  applied 
to  the  flow  at  the  interface  between  the  Masa 
sandy  loam  and  either  the  plant  or  gravel  layer, 
using  a  jump  condition  and  particular  assumptions 
of  hydraulic  conductivity  of  materials.  The  data 
obtained  on  infiltration,  steady  percolation,  and 
drainage  in  the  soil  containers  could  be  explained 
well  by  the  proposed  new  concept  of  saturated  and 
unsaturated  refraction  flow.  The  work  reported 
here  is  thought  to  be  the  first  specifically  designed 
to  elucidate  the  effects  of  abrupt  change  of  hydrau- 
lic conductivity  on  the  flow  of  water  in  unsaturat- 
ed soil  slopes.  (Author's  abstract) 
W89-05850 
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Group  2G — Water  In  Soils 

SOME  EXPERIMENTAL  RESULTS  CON- 
CERNING RAPID  WATER  TABLE  RESPONSE 
TO  SURFACE  PHENOMENA, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-05851 


KINEMATIC  WAVE  CHARACTERISTICS  AND 
NEW  EQUATIONS  OF  UNSATURATED  INFIL- 
TRATION, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Civil 

Engineering. 

T.  Yamada,  and  M.  Kobayashi. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 

p  257-266,  September  30,  1988.  6  fig,  1  tab,  10  ref. 

Descriptors:  *  Infiltration,  *Soil  water,  'Kinematic 
waves,  "Hysteresis,  "Capillary  waves,  "Soil  water 
movement,  Aeration  zone,  Mathematical  analysis, 
Tracers,  Mathematical  equations,  Numerical  analy- 


Several  characteristics  of  the  physical  mechanism 
for  the  vertical  infiltration  of  water  into  a  soil  layer 
are  described.  It  is  shown  that  the  vertical  infiltra- 
tion of  soil  moisture  has  kinematic  wave  properties 
similar  to  flood  waves  in  rivers.  According  to  the 
theory,  the  vertical  moisture  profile  moves  down- 
ward faster  than  tracers  or  fluid  particles.  This  was 
confirmed  by  field  observation.  Also,  the  effects  of 
hysteresis  on  infiltration  were  studied  and  new 
equations  proposed  for  infiltration  expressing  hys- 
teretic  behavior.  By  numerical  calculation,  it  is 
shown  that  the  soil  moisture  profiles  do  not  differ 
significantly  whether  the  hysteresis  is  considered 
or  not,  but  the  profiles  of  capillary  potential  are 
affected  by  the  hysteresis.  Furthermore,  it  was 
determined  that  capillary  potential  advances  verti- 
cally more  rapidly  than  soil  moisture.  (Author's 
abstract) 
W89-05853 


ANALYSIS  OF  THREE-DIMENSIONAL 
GROUNDWATER  FLOW  IN  THE  NEAR-SUR- 
FACE LAYER  OF  A  SMALL  WATERSHED, 

Saitama  Univ.,  Urawa  (Japan).  Hydroscience  and 

Geotechnology  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05855 


EFFECTS  OF  SLOPE  CONDITIONS  ON 
DIRECT  RUNOFF  CHARACTERISTICS  BY 
THE  INTERFLOW  AND  OVERLAND  FLOW 
MODEL, 

Yamanashi   Univ.,   Kofu   (Japan).   Dept.   of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05857 


POTENTIAL    CONTAMINANT    MOVEMENT 
THROUGH  SOIL  JOINTS, 

Soil  Conservation  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05913 


SELENATE  TRANSPORT  IN  STEADY-STATE, 
WATER-SATURATED  SOIL  COLUMNS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05932 


ELUTION  OF  SELENIUM  FROM  CONTAMI- 
NATED EVAPORATION  POND  SEDIMENTS, 
California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

I  01  primary  bibliographic  entry  see  Field  5B. 
WK9-05933 


DEGRADATION    OF    I  II I  A/.ll  OP-HU  TYI.    IN 

SOIL  AND  AQUEOUS  SYSTEMS, 

Turin  Univ  (Italy)  1st  di  Chimica  Agraria. 
I  oi  primary  bibliographic  entry  lee  I  ield  Ml 


FLOW  OF  WATER  THROUGH  ROOT-SOIL 
ENVIRONMENT, 

California  Univ.,  Davis.  Dept.  of  Land.  Air  and 

Water  Resources. 

M.  A.  Marino,  and  J.  C.  Tracy. 

Journal   of  Irrigation   and   Drainage   Engineering 

JIDEDH,  Vol.   11,  No.  4,  p  588-604,  November 

1988.  6  fig,  1  tab,  26  ref. 

Descriptors:  "Soil-water-plant  relationships,  "Soil 
environment,  "Root  zone,  "Model  studies,  "Roots, 
"Soil  water,  "Flow,  Simulation,  Rainfall,  Irriga- 
tion, Evaporation,  Model  studies,  Differential 
equations,  Finite  element  method,  Model  testing. 

A  model  is  developed  for  simulating  the  vertical 
movement  of  water  through  a  crop's  root  system. 
The  root-water  flow  model  is  then  coupled  to  a 
variably-saturated  flow  model  via  a  root  extraction 
term  that  is  a  function  of  the  water  pressure  gradi- 
ent across  the  root-soil  interface  as  well  as  soil  and 
root  parameters.  The  resulting  root-soil  water  flow 
model  is  a  coupled  pair  of  partial  differential  equa- 
tions that  describe  the  macroscopic  movement  of 
water  through  a  root-soil  system.  Rainfall,  irriga- 
tion and  evaporation  are  treated  as  sources  of 
potential  soil-surface  flux.  Solution  of  the  model  is 
accomplished  using  a  Galerkin  finite  element 
method.  The  model  is  verified  by  comparing  simu- 
lated and  field  measured  soil-water  content  levels. 
The  comparisons  show  a  very  good  agreement 
between  simulated  and  measured  soil-water  con- 
tents. The  root  extraction  distribution,  cumulative 
flow  from  an  underlying  water  table,  and  sensitivi- 
ty of  model  results  to  changes  in  root  parameters 
are  also  analyzed.  (Author's  abstract) 
W89-05958 


TIME     SOLUTION     OF     KINEMATIC-WAVE 
MODEL  WITH  STOCHASTIC  INFILTRATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-05959 


HYDROLOGIC  BALANCE  MODEL  USING 
NEUTRON  PROBE  DATA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 
R.  H.  Cuenca. 

Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  11,  No.  4,  p  644-663,  November 
1988.  3  fig,  7  tab,  22  ref. 

Descriptors:  "Hydrologic  models,  "Hydrologic 
data  collections,  "Soil-water-plant  relations, 
"Model  studies,  "Soil  water,  "Hydrologic  budget, 
Soil  properties,  Neutron  probe,  Evapotranspira- 
tion,  Soil  profiles,  Field  capacity,  Drainage  com- 
puter programs. 

A  general  model  for  evapotranspiration  estimates 
based  on  neutron  probe  readings  is  presented.  The 
model  performs  a  hydrologic  balance  keeping  the 
surface  layer  separate  from  the  rest  of  the  soil 
profile.  Various  model  options  are  available  for 
selection  of  field  capacity  and  maximum  periods  of 
drainage  of  the  soil  profile.  A  separate  subroutine 
is  employed  to  estimate  final  soil  moisture  condi- 
tions for  evapotranspiration  periods  not  ending  in 
neutron  probe  readings.  The  current  version  of  the 
model  has  been  developed  as  a  flexible  tool  to 
estimate  evapotranspiration  under  a  variety  of  con- 
ditions in  a  large-scale  regional  evapotranspiration 
experiment.  Earlier  versions  of  the  model  were 
successfully  applied  in  experiments  to  determine 
crop  water  production  functions.  The  flexibility  of 
the  model  allows  it  to  be  applied  as  an  effective 
research  tool  when  monitored  soil  moisture  condi- 
tions are  used  to  test  parametriz.ations  of  various 
components  of  the  hydrologic  balance.  (Miller- 
PTT) 
W89-05961 


SOIL  ENVIRONMENT  OF  THE  INTERTIDAL 
AREA  IN  THE  WESTERSCHEI.de, 

Institute  of  Earth  Sciences,  Utrecht  (Netherlands). 

(  punitive  Sedimentology  Div. 

For  primary  bibliographic  entry  see  Field  2L. 

WX'i  05982 


NEAR  SURFACE  SOIL  MOISTURE  I.SIIMA 
TION  FROM  MICROWAVE  MEASURE 
MENTS. 

Institut  National  de  la  Recherche  Agronomique 
Montfavel   (France).   Station   de   Science  du   Sol 
For  primary  bibliographic  entry  see  Field  7B. 
W89-06010 


CHEMICAL  AND  MINERALOGICAL  EFFECT! 
OF  SALINE  WATER  MOVEMENT  THROUGF 
A  SOIL  DURING  EVAPORATION, 

Centre    National    de    la    Recherche    Scientifique 

Strasbourg  (France).  Centre  de  Sedimentologie  e 

de  Geochimie  de  la  Surface. 

C.  Thellier,  B.  Fritz,  H.  Paquet.  J.  Y.  Gac,  and  N. 

Clauer. 

Soil  Science  SOSCAK,  Vol.  146,  No.  1.  p  22-29 

July  1988.  6  fig,  2  tab,  33  ref. 

Descriptors:  "Sqlute  transport,  "Saline  watei 
"Evaporation,  *Sjoil  water,  "Soil  chemistry,  "Min 
eralogy,  Aquifers,  Africa,  Polders,  Lake  Chad 
Soil  solution,  Mass  transfer,  Soil  columns,  Simula 
tion  analysis. 

A  column  experiment  was  conducted  in  the  field  ti 
determine  the  chemical  effects  of  the  evaporatio: 
of  a  shallow  aquifer  through  a  homogeneous  sand; 
clay  loam  soil.  The  experimental  arrangement  sim 
ulated  conditions  found  in  the  polders  surroundin; 
Lake  Chad  in  Central  Africa.  To  characterize  th 
nature  of  the  water  transfer,  oxygen  isotopes  wer 
determined  in  the  soil  solution.  Major  soil  ele 
ments,  and  soluble  species  were  also  measured  as 
function  of  depth.  The  data  obtained  indicated  tha 
water,  moving  upward  by  capillarity  through  th 
soil  profile,  induced  the  transfer  of  soluble  ion 
from  the  lower  column  depths.  Evaporation  too 
place  just  below  the  soil  surface,  where  solubl 
salts  tended  to  accumulate;  the  concentration  c 
the  soil  solution  increased  drastically,  while  som 
soluble  species  tended  to  precipitate.  Thermody 
namic  simulation  of  direct  evaporation  of  the  aqui 
fer  water  and  mass  balance  calculations  of  the  mas 
transfer  during  the  experimentation  suggested  th 
formation  of  Mg-rich  clay  minerals  at  the  surfac 
of  the  soil.  Detailed  transmission  electron  micrc 
scope  observations  confirmed  these  results  i 
showing  tiny  fibers  around  detrital  particles  an 
longer  rigid  palygorskitelike  laths.  Thus,  even  afte 
a  short  time,  water  evaporation  of  a  nonsalin 
shallow  aquifer  strongly  affected  the  chemistry  c 
the  soil.  (Author's  abstract) 
W89-06011 


EFFECTS  OF  SIMULATED  ACID  RAIN  01 
SOIL  AND  LEACHATE  ACIDIFICATION  OF  t 
LEXINGTON  SILT  LOAM, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  So 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-06012 


MEASURING  THE  SPATIAL  VARIABILIT 
OF  SOIL  HYDRAULIC  CONDUCTIVIT 
USING  AN  AUTOMATIC  NEUTRON  MOIS 
TURE  GAUGE, 

CEA  Centre  d'Etudes  Nucleaires  de  Cadaracht 

Saint-Paul-les-Durance  (France). 

P.  Moutonnet,  E.  Pluyette,  N.  El  Mourabit.  and  P 

Couchat. 

Soil  Science  Society  of  America  Journal  SSSJD-s 

Vol.  52,  No.  6,  p  1521-1526.  November-Decembe 

1988.  6  fig,  4  tab,  16  ref. 

Descriptors:  "Soil  moisture  meters,  "Soil  watei 
"Hydraulic  conductivity,  "Regression  analyst! 
Mathematical  studies,  Cadarache  Nuclear  Ri 
search  Center,  Durance  River,  Hydraulics. 

Soil  internal  drainage  was  measured  along  .*  100-1 
transect  at  the  Cadarache  Nuclear  Researc 
Center  in  France  with  20  neutron  prolx-  acce! 
tubes  at  5-m  intervals  using  an  automatic  neutro 
moisture  gauge  ami  a  tcnsiomeler  data  loggei 
Geostatistical  analysis  of  the  measurement  result 
(in  in  ins  of  hydraulic  conductivity,  K.  vs.  watf 
content,  theta)  at  depths  of  60  and  90  cm,  showe 
no  autocorrelation  among  the  sites.  Meal 
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ills  related  lo  depths  of  120  and  150  cm  were 
Med  because  of  the  lack  of  a  unit  hydraulic 
diem  Variance  analysis  indicated  that  the  60 
90  cm  layer  values  could  be  considered  togeth- 
is  a  unique  soil  laver  The  exponential  regres- 
i  equation  computed  from  240  K(theta)  pairs, 
e  a  correlation  coefficient  of  0.90  for  this  soil 
•r  The  K  variation  coefficient  between  32  and 
i  theta  was  75%  for  the  60  and  90  cm  soil 
ths  This  \alue  is  consistent  with  other  pub- 
id  findines.  (Author's  abstract) 
M)6068 


vSTANT  RATE  RAINFALL  INFILTRATION 
*  BOUNDED  PROFILE:  SOLUTIONS  OF  A 
■JNEAB  MODEL, 

imonwealth  Scientific  and  Industrial  Research 
inization,  Canberra  (Australia).  Div.  of  Envi- 
iiental  Mechanics. 

roadbndge.  J.  H.  Knight,  and  C.  Rogers. 
Science  Society  of  America  Journal  SSSJD4 
--    No.  6.  p  1526-1533,  November-December 
.  5  fig.  23  ref.  2  append. 

nptors:    'Infiltration.    'Infiltration    capacity, 
water.  'Hydraulic  properties,  'Rainfall  rate, 
fall  intensity.   Interstitial   water.   Unsaturated 
Ponding. 

exact  solutions  are  presented  to  a  versatile 
tic  nonlinear  model  of  single  phase  vertical 
urated  flow  during  constant"  rate  rainfall  infil- 
<n  in  a  bounded  soil  profile  with  an  lmperme- 
base   The  nonlinear  flow  equation  in  a  fixed 

region  is  transformed  to  a  linear  diffusion 
em  with  boundary  conditions  on  a  shrinking 
in.  The  linear  problem  is  treated  bv  King's 
xi  of  Laplace  transform  boosts.  The' analytic 
ons  illustrate  the  theoretical  differences  in 'the 
>em  moisture  build  up  when  the  water  con- 
iependence  of  the  soil  hvdraulic  properties 
I  from  strong  to  weak.  In  soils  whose  hydrau- 
Jperties  depend  on  soil  w  ater  content,  the  soil 

profile  will  develop  an  advancing  wetting 

Soon  after  such  a  wetting  front  reaches  the 
lent,  the  moisture  content  in  that  region  will 
se  to  saturation.  In  soils  whose  hvdraulic 
nies  depend  more  weakly  on  water  content 
ater  content  profile  will  exhibit  a  more  grad- 
uation. In  this  case,  the  soil  water  diffusivity 
:nnediate  soil  water  contents  may  be  suffi- 
>'  large  that  a  significant  amount  of  infiltrat- 
Mer  reaches  the  basement,  effecting  moisture 
up  before  any  wetting  front  has  developed 

the  rainfall  rate  exceeds  a  critical  value 
e  ponding  precedes  basement  saturation.  In 
•se.  tune  to  ponding  is  approximated  by  the 
sjon  for  the  infinite  column.  When  the  rain- 
te  is  less  than  the  critical  value  (which  is 
r  than  the  conductivity  at  saturation),  base- 
jaturation  precedes  surface  ponding.  In  this 
he  time  to  basement  saturation  is  close  to  the 
Ucen  for  the  rainfall  to  fill  the  available  pore 
(Davis-PTT)  ^ 

6069 


)n°Jo  5hS°-  6"  p  ,547"1553.  November-December 
1988.  6  fig,  s  tab.  32  ref 


Descriptors:  'Hydraulic  conductivitv.  'Matric 
suction.  'Soil  water.  'Statistical  analysis.  Geosta- 
tistics.  \\  ashington.  Clav ,  Sand.  Krigine 


LATED  TRANSPORT  OF  MULTIPLE  C4- 

3™^^°  VARIABLE ™Cn\ 

LLnnuu?ainesville-  DePl-  of  So"  Science, 
"nary  bibliographic  entry  see  Field  2K 

0U70 


F"5PSt*S?C    MODEL    FOR    n£LD- 
ATTON       TRANSpORT  UNDER  FLOOD 

Jtural    Research     Service,    Phoenix.     \Z 

conservation  Lab. 

map  bibliographic  entry  see  Field  2K. 


»Trn^r^ATlAL  PATTERNS  IN 
Al  S,^TRIC  SUCTION.  AND 
ALLIC  CONDUCTIVITY 

d&ib a'e  U"iV"  Pullman  DePl  of  Agron- 

[ulla. 

"ence  Society  of  America  Journal  SSSJD4. 


A  relatively  rapid  method  was  developed  for  sur- 
veving   and   estimating    field   scale   variability   of 
water  content,  hydraulic  conductivitv.  and  matric 
suctions  using  geostatistics.  Two  660lm  long  tran- 
sects located   8   km  west  of  Steptoe.   WA  were 
intensively  sampled   at   5-m  spacings   for  surface 
temperature.  Soil  samples  were  also  collected  to  a 
depth  of  12  cm  at  spacings  of  20  m,  and  these  were 
analyzed  for  sand,  clay,  and  soil  water  content 
Die  spatial  variability  in  each  property  was  de- 
scribed  using   spherical   semivariograms.    Kriging 
was  used  to  estimate  spatial  patterns  in  clav  and 
sand  content  along  each  transect  at  5-m  spacings 
Spherical  cross-semivariograms  of  surface  temper- 
ature and   water  content   were   used  along   with 
coknging  techniques  to  estimate  water  content  at 
5-m  spacings.  The  geostatistical  estimates  of  spatial 
patterns  in  water  content,  clay  content,  and  sand 
content  were  used  for  texture-based  estimates  of 
matnc  suction  and  hydraulic  conductivity  at  5-m 
spacings  along  both  transects.   A  comparison  of 
texture  based   and   laboratory  -based   estimates  of 
matnc  suction  showed  that  although  the  two  esti- 
mators gave  similar  spatial  patterns  and  means  they 
had  significantly  different  standard  deviations.  If  it 
is  important  for  a  researcher  to  make  quantitative 
predictions  of  matric  suction,  laboratory -based  esti- 
mates would  be  better  than  the  texture-based  esti- 
mates.  If  what  is  important  is  estimating  spatial 
patterns  in  matnc  suction,  the  texture  based  estima- 
tor would  be  acceptable.  (Author's  abstract) 
W89-O6072 


COMPARISON       OF       GAS       DIFFUSIVLTY 

media^     F°R     LNSATURATED    POROUS 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Center 

tor  Environmental  Sciences. 

M.  Collin,  and  A.  Rasmuson. 

Soil  Science  Society  of  America  Journal  SSSJD4 

wm  h  P°\6o  Pf1559-1565.  November-December 
1988.  12  fig.  18  ref,  append. 

Descriptors:  'Diffusion  coefficient,  'Moisture  con- 
tent, 'Soil  types.  'Soil  water.  Model  studies,  Diffu- 
sivity. Pores.  Clays. 

The  effective  gas  diffusivity  in  a  porous  medium 
decreases  rapidly  with  increasing  water  content 
Compansons  were  made  between  experimental  dif- 
fusivity data  for  different  materials  at  various  mois- 
ture contents,  and  estimation  methods  from  the 
,  w^?-re'  The  ^"nation  methods  proposed  bv  R 
J.  Milhngton  and  R.  C.  Shearer  in  1971  gave  the 
best  predictions  of  the  effective  diffusivity  The 
methods  were  extended  to  account  for  the  contri- 
bution of  diffusion  in  the  water  filled  pores  The 
method  for  aggregated  media  should  be  used  for 
undisturbed  clayey  soils,  and  the  method  for  non- 
aggregated  media  may  be  used  for  sandv  soils  and 
tor  other  matenals  that  are  not  aegregated  e  g 
laboratory  packed  clayey  soils.  The  experimental' 
data  show  that  very  low  effective  diffusivities  may 
be  obtained  in  practice  in  soils  with  high  moisture 
content.  (Author's  abstract) 
W89-06074 


P"OStpH°R<-S  ADSORPTION  BY  KAOLIN- 
ITE  AND  MONTMORILLONTTE:  I  EFFECT 
OF  TIME.  IONIC  STRENGTH.  AND  PH 

\olcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  ?K 

W89-06077 


PHOSPHORUS    ADSORPTION    BV    KAOLIN- 

?£££?  MONTMORILLONTTE:  II.  ORGANIC 
ANION  COMPETITION, 

Agricultural    Research    Organization.    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

For  primary  bibliographic  entrv  see  Field  ">K 

W89-06078 


Water  In  Soils — Group  2G 

™J"££L"CED   MANGANESE  SOLUBILIZA- 

TION  IN  CALIFORNIA  SOILS. 

California  Univ..  Riverside.  Dept.  of  Soil  and  En- 

vironmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06O82 


2£2™FICATION     HYSTERESIS     DURING 
WETTING   AND   DRYING   CYCLES   IN   SOIL 

Rhode  Island  Univ..   Kingston.   Dept.  of  Natural' 

Resources  Science. 

For  primary  bibliographic  entrv  see  Field  2K 

W89-06083 


COMPARISON  OF  PERCOLATION  TEST  RE- 
SUITS  AND  ESTIMATED  HYDRAULIC  CON- 

DLCTrvrnES  for  mollisols  and  alfi- 

Illinois    Univ.    at    Urbana-Champaien     Dept     of 

Agronomy. 

T  J.  Bicki.  T.  E.  Fenton,  H.  D.  Luce,  and  T  A 

Dewitt. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Ywi  i  r  -i  V^o708;1714'  November-December 
1988.  1  fig,  7  tab,  38  ref. 

Descriptors:  'Hydraulic  conductivity,  'Subsoil 
drainage,  'Percolation  tests,  'Soil  classification, 
Mollisols,  Alfisols,  Iowa.  Biosequence,  Vegetation 
Forests.  Prairies. 

Percolation  tests  were  performed  on  an  arrav  of 
biosequences,  topo-drainage  sequences,  and  stage 
ot  profile  development  sequences  of  soils  in  Iowa 
and  results  were  compared  to  estimated  subsoil 
hydraulic  conductivities  from  Soil  Interpretation 
Kecords.    Within    a    biosequence.    Mollisols    had 
higher  percolation  rates  and  lower  coefficients  of 
variation  than  Alfisols.  The  difference  in  perme- 
ability was  attnbuted  to  higher  subsoil  clay  con- 
tent  higher  subsoil  bulk  density,  more  continuous 
argillans,  and  stronger  subsoil  consistence  in  Alfi- 
sols. High  coefficients  of  variation  for  percolation 
rates  m  Alfisols  were  attributed  to  large  diameter 
root  channels,   lateral   flow  of  water  on   sloping 
sites,  and  increased  distinctness  of  subsoil  horizon 
boundanes.  In  soils  without  argillic  horizons,  per- 
colation test  results  of  topo-drainaae  sequences  are 
similar  and  reflect  similar  morphological  charac- 
tenstics.  Soil  Interpretation  Records  assign  slower 
estimated   hydraulic  conductivitv   to  some   topo- 
drainage  sequences  as  drainage  becomes  more  re- 
stnettve.  Percolation  rates  decreased  in  topo-drain- 
age sequences  of  soils  with  argillic  horizons  as 
drainage   became   more   restrictive,   even   though 
morphological  characteristics  were  similar.  Differ- 
ences in  percolation  rates  within  topo-drainage  se- 
quences may  reflect  errors  inherent  in  the  proce- 
dure.  Additional   permeability  data  is  needed  to 
quantify  and  more  accurately  estimate  subsoil  hy- 
draulic conductivity.  Criteria  used  to  establish  esti- 
mated hydraulic  conductivity  in  Soil  Interpretation 
Records  should  be  applied  consistently  among  bio- 
sequences and  topo-drainage  sequences.  (Author's 
abstract) 
W89-06085 


USING  TEXTURE  AND  OTHER  SOIL  PROP- 

lmrIEuS.^°   PREDICT   THE   UNSATURATED 
SOIL  HYDRAULIC  FUNCTIONS, 

Stichting     voor     Bodemkartering.     Wageningen 

(Netherlands). 

J.  H.  M.  Wosten.  and  M.  T.  Van  Genuchten. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Ya°J0  5h  NS"  6'  p  I762-'77°.  November-December 
1988.  2fig,  2  tab.  39  ref,  1  append. 

Descriptors:  'Hydraulic  conductivitv.  'Soilvvater 
Soil  classification.   'Model  studies.   Netherlands. 
Silt.    Clay,    Organic    matter.    Density.    Hvdraulic 
functions. 

The  unsaturated  hydraulic  properties  of  soils  are 
important  (e.g.  to  estimate  travel  time  from  the  soil 
surface  to  the  groundwater  table)  but  difficult  to 
measure.  Analytical  expressions  for  the  soil  water 
retention  and  hydraulic  conductivity  functions 
vvere  fitted  to  experimental  data  for  a' wide  range 
of  soils  in  the  Netherlands.  Analysis  of  the  da°a 
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Group  2G — Water  In  Soils 

showed  ihe  flexibility  of  the  analytical  expressions 
and  also  gave  insight  into  how  the  different  model 
parameters  affeet  the  ealculated  unsaturated  hy- 
draulic functions.  Regression  analyses  were  used  to 
relate  the  estimated  model  parameters  to  more 
easily  measured  soil  properties,  such  as  bulk  densi- 
ty and  percentages  silt,  clay,  and  organic  matter. 
After  calibration,  the  relations  were  used  to  predict 
the  hydraulic  functions  of  soils  for  which  only  the 
more  easily  measured  soil  properties  are  available. 
Accuracy  of  the  predictions  was  analyzed  in  terms 
of  functional  criteria  which  are  relevant  to  practi- 
cal management  problems.  The  predictive  regres- 
sion models  are  useful  for  estimating  the  unsaturat- 
ed soil  hydraulic  properties  of  large  areas  of  land, 
but  need  improvement  for  application  to  specific 
sites.  (Author's  abstract) 
W 89-06086 


SEQUENTIAL  EXTRACTION  OF  IRON,  MAN- 
GANESE, ALUMINUM,  AND  SILICON  IN 
SOILS  FROM  TWO  CONTRASTING  WATER- 
SHEDS, 

Science    Applications    International    Corp.,    Oak 

Ridge,  TN. 

R.  W.  Arnseth,  and  R.  S.  Turner. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  6,  p  1801-1807,  November-December 

1988.  3  fig,  2  tab,  31  ref. 

Descriptors:  *Hydraulic  conductivity,  "Soil  water, 
"Geohydrology,  'Weathering,  "Leaching,  "Per- 
meability  coefficient,  *Soil  classification,  Minerals, 
Iron,  Manganese,  Aluminum,  Silica,  Watersheds, 
Tennessee,  Oak  Ridge,  Flow  pattern. 

Soil  samples  from  two  contrasting  forested  water- 
sheds on  the  U.  S.  Department  of  Energy  Oak 
Ridge  Reservation  in  Oak  Ridge,  TN,  were  chosen 
for  selective  extraction  of  organics,  Fe,  Mn,  and 
aluminosilicates.  The  extracts  were  analyzed  for 
Fe,  Mn,  Al,  and  Si,  and  the  results  were  evaluated 
in  terms  of  pedogenic  processes.  The  clay  mineral- 
ogy was  determined  on  a  subset  of  the  samples. 
Differences  between  the  watersheds  were  ob- 
served in  clay  mineralogy  and  in  the  vertical  distri- 
bution of  extractable  Mn.  Walker  Branch  soils, 
developed  on  Knox  Group  carbonates,  exhibit  ver- 
tical flow  paths  capable  of  transporting  soluble  Mn 
deep  in  the  profile  before  precipitation.  Physically 
separated  zones  of  Mn  and  Fe  precipitation  are 
observed  in  Walker  Branch  cores  wherein  mid- 
depth  maxima  in  citrate-bicarbonate-dithionite 
(CBD)-extractable  Fe  are  not  mimicked  in  the  Mn- 
specific  extractable  Mn  profiles.  Melton  Branch 
soils,  developed  on  shaly  carbonates  of  the  upper 
Maryville  Limestone,  with  shaly  residua  persisting 
to  the  surface  in  some  areas,  retain  a  structure  that 
obstructs  vertical  flow,  forces  lateral  flow,  and 
provides  microenvironments  for  water  stagnation. 
When  these  microenvironments  experience  period- 
ic desiccation  and  oxidation,  Fe-  and  Mn-oxyhy- 
droxides  are  precipitated  and  coprecipitated. 
Therefore,  clay  mineralogy  reflected  differences  in 
parent  material  whereas  differences  in  the  distribu- 
tion of  extractable  Mn-oxyhydroxides  probably  re- 
flect the  distribution  of  soil  microenvironments 
conducive  to  Mn  accumulation  and  oxidation  with 
implications  for  soil  water  flow  patterns.  (Author's 
abstract) 
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MODELING  OF  RETENTION  OF  ORGANIC 
CONTAMINANTS  IN  POROUS  MEDIA  OF 
I  mi-orm  SPHERICAL  PARTICLES, 


General  Motors  Research  Labs  ,  Warren.  MI.  En- 
vironmental Science  Depl 
S.  F.  Kia. 

Water  Research  WATRAG,  Vol.  22,  No.  10,  p 
1301-1309,  October    1988.   9   fig,   25  ref,  append. 

Descriptors:  *Path  of  pollutants,  "Petroleum  prod- 
ucts, 'Organic  solvents,  "Particle  shape,  "Soil  con- 
tamination, "Oil  spills,  "Porous  media,  "Theoreti- 
cal analysis,  "Retention  capacity,  "Model  studies, 
Capillary  capacity,  Porosity,  Particle  size,  Pore 
size,  Geometry. 

In  spill  incidents  of  a  contaminant,  such  as  gaso- 
line, a  substantial  fraction  of  the  contaminant  is 
retained  within  the  pores  of  the  unsaturated  zone; 
this  is  defined  as  the  residual  or  irreducible  satura- 
tion. A  theoretical  model  for  the  retention  of  or- 
ganic contaminants  in  porous  media  is  developed 
to  predict  the  magnitude  of  the  retention  and  to 
identify  the  parameters  governing  the  retention 
process.  The  theoretical  approach  is  based  on  the 
principles  of  capillary  retention  and  is  applied  to 
porous  media  of  equal  spherical  particles.  The  re- 
tention process  is  affected  by  system  parameters 
such  as  wettability,  particle  size,  and  porosity. 
Moreover,  retention  is  affected  significantly  by  the 
pore  geometry.  These  findings  explain  available 
experimental  results  that  previously  appeared  con- 
flicting with  regard  to  the  effect  of  parameters 
such  as  particle  size  and  porosity  on  the  retention. 
Depending  on  the  medium  pore  geometry,  the 
model  predicts  that  the  retention  either  increases 
or  remains  unaffected  with  a  decrease  in  particle 
size.  Also,  over  some  ranges  of  medium  porosity, 
the  retention  is  predicted  to  increase  with  medium 
porosity,  whereas  the  reverse  trend  is  found  over 
other  ranges  of  porosity.  The  predicted  trends  of 
behavior  for  the  retention  are  compared  with 
available  experimental  results  and  a  good  agree- 
ment is  observed.  For  a  completely  wetting  fluid 
and  over  a  wide  range  of  porosity  and  particle  size, 
the  model  predicts  that  the  retention  is  generally  in 
the  range  of  12-24%  of  pore  volume.  (Author's 
abstract) 
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TWO-DIMENSIONAL  STEADY  STATE  UN- 
SATURATED WATER  FLOW  IN  HETEROGE- 
NEOUS SOILS  WITH  AUTOCORRELATED 
SOIL  HYDRAULIC  PROPERTIES, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
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Water  Resources  Research  WRERAO,  Vol.  24, 
No.  12,  p  2005-2017,  December  1988.  5  tab,  7  fig, 
33  ref. 

Descriptors:  "Soil  water,  "Soil  saturation,  Hydrau- 
lics, Pressure  head,  "Flow  characteristics,  "Unsatu- 
rated flow,  Flow  profiles,  Autocorrelated  proper- 
ties, Two-dimensional  flow,  Stochastic  process, 
Flow  pattern,  Flow  system. 

The  stochastic  nature  of  soil  water  pressure  head 
and  vertical  and  horizontal  flux  density  under  two- 
dimensional  unsaturated  steady  state  flow  condi- 
tions was  examined  by  using  a  Monte  Carlo  tech- 
nique. Random  autocorrelated  scale  factors  were 
generated  by  a  first-order  nearest  neighbor  model 
and  were  used  to  describe  a  stationary  random 
field  of  hydraulic  conductivity  functions.  Scale 
factor  values  were  assumed  to  vary  only  in  the 
horizontal  direction,  perpendicular  to  the  mean 
flow.  The  water  flow  equation  was  numerically 
solved  for  steady  state  infiltration  and  transpiration 
in  a  two-dimensional  domain,  of  which  the  lower 
boundary  was  described  by  a  groundwater  level. 
Differences  in  results  between  a  saturated  and  un- 
saturated soil  water  system  were  most  likely 
caused  by  the  direction  in  which  the  hydraulic 
properties  are  randomly  autocorrelated  and  differ- 
ences in  the  applied  boundary  conditions.  In  con- 
trast to  earlier  findings  with  respect  to  the  saturat- 
ed system,  the  variability  in  fluxes  for  the  unsatu- 
rated system  decreased  with  an  increase  in  the 
autocorrelation  length,  and  the  variation  in  soil 
water  pressure  head  for  one-dimensional  and  two- 
dimensional  systems  tended  to  be  equal  with  in- 
creasing autocorrelation  lengths.  When  consider 
ing  a  two-layer  system  it  was  found  that  the  varia- 
bility in  the  lateral  flow  component  at  the  layer 


boundary  was  severely  increased  as  compared 
the  single-layer  simulations  (Author's  abstract) 
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MODELING  SOLUTE  RETENTION  A 
TRANSPORT  IN  SOILS, 
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Virginia  Univ.,  Charlottesville.  Dept.  of  Envii 
mental  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 
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CALCITE-CARBON   EQUILIBRIUM   IN   S( 
WATER  SAMPLES, 

Technische    Univ.    Muenchen    (Germany,    F. 
Lehrstuhl  fuer  Hydrogeologie  und  Hydrochet 
For  primary  bibliographic  entry  see  Field  7B. 
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APPROACHES  TO  RAPID  AND  FAR-REA* 
ING  HYDROLOGIC  PROCESSES  IN  T 
VADOSE  ZONE, 

Rutgers  -  The  State  Univ.,  New  Brunswick, 

Dept.  of  Soils  and  Crops. 

For  primary  bibliographic  entry  see  Field  2F. 
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AGGREGATED   MIXING   ZONE  MODEL 
SOLUTE  TRANSPORT   THROUGH   PORC 
MEDIA, 

Lancaster  Univ.  (England).  Dept.  of  Environrr 

tal  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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MODELING  TRACER  DIFFUSION  IN  FR 
TURED  AND  UNFRACTURED,  UNSATUR 
ED,  POROUS  MEDIA, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  5B. 
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SUBSURFACE  STORMFLOWS  IN  T 
HIGHLY  PERMEABLE  FORESTED  WAT 
SHEDS  OF  SOUTHWESTERN  BRITISH  • 
LUMBIA, 

British  Columbia  Ministry  of  Forests  and  Lai 

Kamloops.  Research  Section. 

J.  D.  Cheng. 

Journal  of  Contaminant  Hydrology  JCOHE6, , 

3,  No.  2-4,  p  171-191,  December  1988.  7  fig,  6 

52  ref. 

Descriptors:  "Rainfall-runoff  relationships,  "1 
of  pollutants,  "Storm  water,  "Storm  flow,  "Sub 
face  water,  "Storm  seepage,  "Forest  watersh 
"Logging,  "British  Columbia,  Hydrographs, 
water,  Conductivity,  Flood  peak,  Erosion,  L; 
slides,  Logging,  Rainstorms,  Rainfall  inten: 
Land  use,  Nutrients. 

Most  forested  watersheds  in  southwestern  Br 
Columbia  are  characterized  by  steep  slopes,  i 
low  but  highly  permeable  soils  and  peak  fl 
occurring  mainly  in  the  fall-winter  period  in 
sponse  to  major  rainstorms  with  prolonged  d 
tion  of  24  hours  or  greater.  A  comparisor 
rainfall  intensities  with  soil  hydrologic  characti 
tics,  hydrograph  analyses  and  field  observal 
strongly  suggest  that  rapid  subsurface  fl 
through  macropores  and/or  the  soil  matrix  pll 
dominant  role  in  contributing  to  stormflow 
umes  and  peaks  of  forested  watersheds  in 
coastal  region.  Two  mechanisms  observed  in  I 
studies  and  considered  to  be  at  least  partly  resi 
sible  for  the  fast  response  of  subsurface  stormfl 
are  (1)  an  effective  flow  delivery  system  assocu 
with  the  expanding  stream  channels  during  a  st 
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ind  (2)  the  rapid  transmission  of  flow  through 
uacropores  with  low  resistance.  The  contribution 
ostormflow  volume  and  magnitude  from  the  'new 
rater'  of  current  storms  relative  to  that  from  the 
ownslope  displacement  of  the  pre-storm  'old 
rater',  i.e.  antecedent  watershed  moisture,  requires 
lose  examination  locally,  but,  as  indicated  by 
vailable  electrical  conductivity  data,  probably  is 
ositively  related  to  the  stormflow  size.  Implica- 
ons  of  the  study  results  are  discussed  with  regard 
)  peak  flow  estimation,  landslide  initiation,  log- 
ing  impact  assessment  and  the  movement  of  nutri- 
»ts  and  contaminants.  (Author's  abstract) 
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ONTRIBUTIONS  OF  MACROPOROSITY  TO 
<JFILTRATION  INTO  A  CONTINUOUS  CORN 
O-TILLED  WATERSHED:  IMPLICATIONS 
DR  CONTAMINANT  MOVEMENT, 

gricultural   Research   Service,   Coshocton,   OH. 
orth  Appalachian  Experimental  Watershed. 
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ETTLNG  FRONT  INSTABILITY  AS  A  RAPID 
VD  FAR-REACHING  HYDROLOGIC  PROC- 
>S  IN  THE  VADOSE  ZONE, 
:w  York  State  Coll.  of  Agriculture  and  Life 
tences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
5 

J.  Glass,  T.  S.  Steenhuis,  and  J.-Y.  Parlange 
umal  of  Contaminant  Hydrology  JCOHE6  Vol 
No  2-4,  p  207-226,  December  1988.  8  fig,  2  tab, 
ref.  Annual  Allotment  program  of  the  OWRT 
'AgrantR81-2919-01-0. 

scriptors:  *Groundwater  pollution,  "Infiltration 
olute  transport,  "Wetting,  "Vadose  water,  *Soii 
ter,  •Infiltration,  "Porosity,  *Path  of  pollutants 
es  Tracers,  Long  Island,  Sand,  Porous  media, 
w  York. 

:tting  front  instability  in  the  vadose  zone  causes 
formation  of  fingers  which  can  rapidly  trans- 
1  both  water  and  solute  to  the  phreatic  surface 
e  development  of  the  unstable  flow  field  in 
oratory  experiments  is  described  for  an  initially 
,  two-layer  sand  system,  in  which  the  top  layer 
a  finer  texture  than  the  bottom  layer  The 
«t  of  repeated  infiltration  cycles  and  of  initial 
isture  content  at  field  capacity  are  presented 
gers  once  formed  in  the  dry  porous  media  do 
change  location  even  after  several  infiltration 
nts  Only  saturation  and  subsequent  drainage 
rs  the  finger  structure  within  the  chamber  In 
tern  Long  Island,  New  York,  field  infiltration 
enments  using  the  combination  of  two  dyes 
wed  that  water  moved  through  finger-like 
ctures.  (Author's  abstract) 
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m£5?2£AL  ANALYSIS  OF  SOIL  HY- 
0LOGIC  PROPERTIES  IN  A  FIELD  PLOT 

wna  Univ.,  Tucson.  Dept.  of  Hydrology  and 
er  Resources. 

^reenholtz.  T.  C.  J.  Yeh,  M.  S.  B.  Nash,  and 
Wierenga. 

•nal  of  Contaminant  Hydrology  JCOHE6,  Vol 
la  2-4,  p  227-250,  December  1988.  6  fig,  6  tab! 
er National  Science  Foundation  grant  CEE- 

criptors:  'Statistical  methods,  "Soil  water 
?™xa-  c°nductivity.  Spatial  distribution,' 
ipora  distribution,  Water  tension.  Mathemati- 
nodels,  Pore  size,  Soil  properties. 

l-rn  transect  was  set  up  in  an  irrigated  field 
^s  Cruces,  N.M.  to  obtain  soil  water  tension 
S  CDn,ent  data  to  invest'gate  their  spatial 
'emty.  Post-irrigation  tension  and  wetness 
.urernents  were  recorded  over  45  days.  Using 

™h  T"eSS  and  ,ension  da,a-  ^saturated 

auiic  conductivity  values  were  derived,  and 

Kv6?3.  m°del  was  used  to  fit  the  calculated 
uc  v   y-,ens.on    curves   to   obtain    hydraulic 

«rl  vV  Pk  ,ameter  values'  The  sPatial  and 
«al  vanab.hty  of  wetness,  tension,  saturated 
2 'conductivity  and  pore-size  distribution 
meters,  and  texture  at  the  0.3-m  depth  were 


examined  using  geostatistical  techniques.  The  ex- 
ponential   model    inadequately   described    the   hy- 
draulic  conductivity/tension    relationship   for   the 
full   range  of  tension,   particularly   in   the  tension 
range  near  saturation.  The  derived  values  of  the 
saturated  hydraulic  conductivity  parameter  were 
much  greater  than  expected  and  do  not  correspond 
to    reasonable    saturated    hydraulic    conductivity 
values.  All  of  the  soil  parameters  studied  exhibited 
large  spatial  variability  horizontally  and  vertically 
in  the  field.  Range  of  dependence  determined  from 
semivanogram  analysis  over  the  44-day  drainage 
period  are  3-32  m  for  wetness,  6-34  for  soil  water 
tension,  5-35  m  for  natural  log  of  saturated  hydrau- 
lic conductivity  parameters,  5-11  m  for  pore-size 
distribution  parameter,  and  8-24  for  percent  sand 
silt  and  clay  at  the  0.3  depth.  An  alternate  hole- 
effect  model  is  suggested  to  describe  the  texture 
semivanograms.  The  variance  of  volumetric  water 
content  generally  increased  at  each  depth  over  the 
measured  time  periods,  which  is  consistent  with 
certain  past  field  studies  and  a  stochastic  analysis 
of  unsaturated  flow  in  heterogeneous  soils.  Future 
research  is  recommended  relating  soil  texture  to 
soil  hydrologic  parameters  with  the  goal  of  pre- 
dicting soil  behavior  with  less  extensive  sampling 
schemes.  (Author's  abstract) 
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SOURCE  AREAS  CONTRIBUTING  TO  THE 
EPISODIC  ACIDIFICATION  OF  A  FORESTED 
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TILE  DRAIN  SAMPLING  OF  PREFERENTIAL 
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Agricultural   Research   Service,   University   Park 
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For  primary  bibliographic  entry  see  Field  5B. 

W89-06433 


MINLAKE:  A  DYNAMIC  LAKE  WATER  OUAL- 
ITY  SIMULATION  MODEL,  ^ 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
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Ecological  Modelling  ECMODT,  Vol   43   No   3/ 

4,  p  155-182,  November,  1988.  7  fig,  41  ref.' 

Descriptors:  *Model  studies,  "Lakes,  "Eutrophica- 
t.on,  "Water  quality,  "Mathematical  models, 
Computer  models,  "Simulation,  Stratification 
Sediment-water  interfaces,  Solute  transport,  Water 
quality  control.  Nutrients. 

A  dynamic,  one-dimensional  unsteady  lake  water 
quality  simulation  model  is  described.  The  model  is 
intended  primarily  for  lake  eutrophication  studies 
and  control  strategies.  The  model  attempts  to  sim- 
ulate the  continuous  change  of  lake  stratification 


Water  In  Soils — Group  2G 

and  water  quality  in  response  to  weather,  inflow 
outflow,  exchange  processes  at  the  sediment  inter- 
face and  mlake  processes.  The  latter  include  advec- 
tive  and  diffusive  transport,  settling,  chemical  and 
biological  kinetics.  A  Lagrangian  approach  is  used 
for  the  simulation  of  transport  processes  The 
model  uses  horizontal  layers  of  time  variable  thick- 
ness. The  water  quality  parameters  modeled  in- 
clude temperature,  up  to  three  forms  of  algae 
(expresses  as  chlorophyll-a),  several  forms  of  phos- 
phorus and  nitrogen,  detritus,  zooplankton,  inor- 
ganic suspended  sediment  and  dissolved  oxygen 
1  he  model  simulates  each  parameter  as  a  function 
of  depth  in  1-day  timesteps.  The  model  can  be  run 
on  a  personal  computer.  (Author's  abstract) 
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distribution,  Regression  analysis,  Hydrologic  data 
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tal design,  Analysis  of  Variance. 

The  effect  of  sample  size  in  determining  param- 
eters in  solute  transport  experiments  was  investi- 
gated. Potassium  bromide  was  uniformly  applied  to 
an  8  by  12-m  plot  and  then  ponded  with  a  100-mm 
irrigation.  Twenty  sites  were  sampled  on  a  1  8  by 
2.5-m  grid  6  days  after  irrigation.  A  103-mm-diam- 
eter  sample  tube  was  inserted  into  the  soil  at  15-cm 
intervals.  A  22-mm  concentric  subsample  was  ob- 
tained from  the  larger  sample.  The  variances  of  the 
Br(-)  concentration,  water  content,  and  total  Br(-) 
recovery  were  not  significantly  different  between 
the  two  sample  sizes  at  the  0.05  significance  level 
The  mean  difference  between  the  large  and  small 
samples  was  significantly  different  at  the  0.1  level 
for  Br(-)  concentration  and  Br(-)  recovery.  The 
slope  of  the  regression  line  was  significantly  differ- 
ent from  1  for  Br(-)  concentration  only.  Geostatis- 
tical structure  analysis  indicated  that  the  variance 
of  solute  velocity  using  the  large  sample  would 
only  be  about  3%  smaller  than  that  of  the  small 
sample.    Although    there    was   a   significant    bias 
toward  the  larger  sample  size  for  Br(-)  concentra- 
tion and  recovery,  spatial  variability  effects  are  far 
greater  than  sample  size  effects,  and  the  Br(-)  trans- 
port was  adequately  represented  by  the  data  col- 
lected using  the  small  sample.  The  representative 
elementary  volume  was  equaled  or  exceeded  with 
the  22-mm  diameter  sample.   (Author's  abstract) 


INTERMITTENT  EVAPORATION,  MOISTURE 
DISTRIBUTION,  AND  SALT  REDISTRIBU- 
TION THROUGH  SALINE-SODIC  CLAY  SOIL 
AS  AFFECTED  BY  IRRIGATION  FREQUENCY 
AND  QUANTITY, 

Khartoum  Univ.  (Sudan).   Dept.   of  Agricultural 
Engineering  and  Soil  Science. 
For   primary   bibliographic   entry   see   Field   2D 
W89-06484 


BIOGEOCHEMISTRY   OF  TWO   APPALACH- 
IAN  DECIDUOUS  FOREST  SITES  IN  RELA- 

x!™    T°    EPISODIC    STREAM    ACIDIFICA- 
TION, 

Pennsylvania  State  Univ.,  University  Park   School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5B 
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Field  2— WATER  CYCLE 
Group  2G — Water  In  Soils 

ADSORPTION-DESORPTION   OF   ATRAZINE 
ON  FOUR  SOILS  OF  HYDERABAD, 

Andhra    Pradesh   Agricultural    Univ.,   Hyderabad 

(India). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06490 


APPLICATION  OF  GEOPHYSICAL  METHODS 
IN  DESCRIBING  SPATIAL  VARIABILITY  OF 
SATURATED  HYDRAULIC  CONDUCTIVITY 
IN  THE  ZONE  OF  AERATION, 

Geofyzika,  n.p.,  Brno  (Czechoslovakia). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-06515 


UNSATURATED  SEEPAGE  AND  SUBTERRA- 
NEAN HOLES:  CONSPECTUS,  AND  EXCLU- 
SION PROBLEM  FOR  CIRCULAR  CYLINDRI- 
CAL CAVITIES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-06576 


SEEPAGE      EXCLUSION      PROBLEM      FOR 
SPHERICAL  CAVITIES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-06577 


SOLUTE  AND  WATER  MOVEMENT  IN  UN- 
SATURATED SOILS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06578 


EFFICIENT  FINITE  ELEMENT  METHOD  FOR 
MODELING  MULTIPHASE  FLOW, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06579 


UNSATURATED  VERTICAL  FLOWS  ABOVE  A 
WATER  TABLE, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Applied  Mathematics 

Div. 

G.  J.  Weir. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  1,  p  55-60,  January  1989.  3  fig,  1  tab,  11  ref,  3 

append. 

Descriptors:  'Infiltration,  *Recharge,  'Vertical 
flow,  'Unsaturated  flow,  *Vadose  water,  'Hy- 
draulic conductivity,  Mathematical  studies,  Satura- 
tion, Water  table,  Infiltration  rate. 

An  effective  conductivity  (resistance)  for  unsatu- 
rated vertical  flow  through  horizontal  layers  of 
quasi-linear  material  above  a  water  table  was  deter- 
mined by  summing  'saturated'  resistances  in  series, 
subject  to  an  exponential  weighting  with  depth. 
These  effective  conductivities  essentially  deter- 
mine steady  flows,  while  calculation  of  intercepts 
involve  weighting  changes  in  water  saturation 
with  effective  conductivities  (resistances)  and  an 
exponential  function  of  depth.  Exact  expressions 
were  determined  for  the  intercept  associated  with 
changes  in  surface  values  of  saturation,  and  for 
instantaneous  rises  in  ihe  water  table,  in  a  David- 
son model  soil.  (Author's  abstract) 
W89-06580 


OBSERVATIONS  OF  WATER  AND  OIL  INITL- 
IRAIION    INK)   SOIL:   SOME   SIMULATION 

CHALLENGES, 

Han.  lie   Pacific   Northwest   Labs.,   Richland,  WA 

Geosciences  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 


W89-06582 


CRITICAL  EVALUATION  OF  RECENT  DE- 
VELOPMENTS IN  HYDROGEOCHEMICAL 
TRANSPORT  MODELS  OF  REACTIVE  MUL- 
TICHEMICAL  COMPONENTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-06584 


MULTIDIMENSIONAL  STEADY  INFILTRA- 
TION TO  A  WATER  TABLE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
J.  R.  Philip. 

Water  Resources  Research  WRERAO,  Vol.  25, 
No.  1,  p  109-116,  January  1989.  5  fig,  2  tab,  26  ref. 

Descriptors:  'Infiltration,  'Recharge,  'Model 
studies,  'Groundwater  movement,  'Drainage, 
'Subsurface  drainage,  'Mathematical  analysis, 
Mathematical   models,  Steady  flow,  Water  table 

The  applicability  of  the  body  of  solutions  for  quasi- 
linear  multidimensional  steady  infiltrations  with 
perfect  drainage  to  cases  with  a  water  table  (or,  by 
inference,  a  sloping  impermeable  base)  at  finite 
depth  beneath  the  water  supply  source  is  consid- 
ered. The  exact  solutions  for  steady  quasi-linear 
point  and  line  sources  over  a  water  table  are  the 
point  of  departure.  With  their  aid  approximate 
solutions  were  constructed  to  the  general  problem 
of  three-dimensional  axisymmetric  and  two-dimen- 
sional steady  infiltration  from  finite  water  supply 
sources  at  fixed  moisture  potential  to  a  water  table 
at  finite  depth.  Disc-  and  strip-shaped  water  supply 
sources  are  used  as  illustrative  solutions.  When  the 
depth  from  the  source  to  the  water  table  (or  the 
base)  is  of  order  4  sorptive  lengths,  perfect  drain- 
age solutions  yield  discharge  estimates  of  ample 
accuracy  When  the  depth  is  less,  the  approximate 
analysis  gives,  in  favorable  cases,  the  requisite  cor- 
rection. In  less  favorable  cases  it  gives  the  order  of 
magnitude  of  the  correction.  The  study  was  facili- 
tated by  a  method  of  exponentially  weighted 
images,  applicable  to  the  quasi-linear  flow  equa- 
tion. (Author's  abstract) 
W89-06585 


PLANT-SOIL-WATER  RELATIONSHIPS  IN 
LAS  VEGAS  WASH, 

Bureau  of  Reclamation,  Boulder  City,  NV.  Lower 

Colorado  Region. 

J.  M.  Jackson,  and  D.  T.  Patten. 

Available    from    National   Technical    Information 

Service,    Springfield,    VA    22161,    PB89-1 10761. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  REC-ERC-88-4,  February  1988.  30p, 

16  fig,  7  tab,  66  ref,  append. 

Descriptors:  'Soil-water-plant  relationships, 
'Nevada,  'Wetlands,  Las  Vegas,  Reeds,  Wetlands, 
Groundwater,  Groundwater  quality,  Environmen- 
tal effects,  Soil  contamination,  Cattails,  Salinity, 
Brackish  waters,  Saline  soils. 

The  Las  Vegas  Wash  in  Clark  County,  Nevada,  is 
the  primary  drainage  for  4,144  sq  km  of  the  Las 
Vegas  Valley.  The  Wash  supports  over  1,200  ha  of 
cattail,  common  reed,  and  salt  cedar.  Water  supply 
to  this  unique,  arid  zone,  brackish  water  wetland  is 
by  regional  groundwater  drainage,  sewage  treat- 
ment plant  discharge,  and  urban  runoff.  The  rela- 
tionships between  plant  community  distribution 
and  environmental  quality  were  examined  during  a 
study  conducted  from  May  1986  through  April 
1987.  Data  were  collected  from  71  sites  on  vegeta- 
tion, water  table  fluctuations,  groundwater  quality, 
and  soil  quality.  Community  species  composition 
and  stand  vigor  were  correlated  with  seasonal 
depth  to  groundwater  and  soil  salinity.  Cattails 
were  closely  associated  with  sites  of  high  moisture 
and  low  salinity.  Reed  sites  were  slightly  drier  and 
more  saline  than  cattail  sites,  while  salt  cedar  sites 
exhibited  the  driest  and  mosl  saline  conditions,  Soil 
quality  appeared  to  be  a  function  of  both  ground- 
water quality  and  water  table  fluctuations.  The 
differences  in  soil  salinity  among  vegetation  types 


were  very  pronounced  in  the  fall,  v.liich  pr'ibab 
represented  the  driest  and  most  saline  period   (A 
thor's  abstract) 
W 89-06624 


PHYSICS      OF      IMMISCIBLE      FLOW      I 
POROUS  MEDIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Black 

burg. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06658 


GOVERNING  PARTIAL  DIFFERENTIA 
EQUATION  FOR  ONE-DIMENSIONAL  FLO' 
OF  WATER  IN  A  DEFORMING  BODY  0 
SOIL, 

Nebraska  Univ. -Lincoln. 

O.  W.  Baumer. 

Available  from  University  Microfilms  Internatio; 

al,   300  N.   Zeeb   Road,   Ann   Arbor,   MI   4810 

Order    No.    8706222.    PhD     Dissertation,    198 

lOOp,  5  fig,  6  tab,  22  ref,  2  append. 

Descriptors:  'Flow  characteristics,  'Groundwati 
movement,  'Mass  wasting,  'Soil  water,  'Math 
matical  analysis,  'Differential  equations,  Dare; 
Law,  Deformation,  Flow  discharge. 

For  the  formulation  of  the  problem  of  the  flow  i 
water  through  a  deforming  body  of  soil,  a  parti 
differential  equation  in  the  spatial  (Eulerian)  a 
ordinate  system  is  derived.  The  system  is  a  fixe, 
stationary  frame  of  reference  that  describes  tl 
one-dimensionally  non-homogeneous,  deformir 
body  of  soil  that  consists  of  solids,  water  and  ga 
It  is  assumed  that  cross  sectional  areas  rema: 
constant  throughout  the  soil,  the  soil  volume  d< 
forms  in  time  in  response  to  a  change  in  wati 
content,  and  as  the  volume  deforms  each  era 
section  remains  plane  throughout  the  motion  an 
moves  longitudinally  without  distortion.  Proof 
offered  that  for  a  given  location  the  ratio  of  tl 
volume  fraction  of  the  soil  solids  at  a  referenc 
time  to  the  volume  fraction  of  the  soil  solids  at 
given  time  is  equal  to  the  Jacobian  at  that  give 
location  at  that  given  time.  A  general  partial  int. 
grodifferential  equation  for  the  one-dimension; 
velocity  of  the  soil  solids  is  derived.  The  corre< 
use  of  Darcy's  law  as  it  applies  to  the  flow  i 
water  relative  to  the  solids  is  demonstrated.  Son 
simple  approaches  for  the  solution  of  the  goven 
ing  partial  differential  equation  are  discussei 
(Cremmins-AEPCO) 
W89-06956 


2H.  Lakes 


NOVEL  METHOD  FOR  STUDYING  PLASMI 
TRANSFER  IN  UNDISTURBED  RIVER  EP 
LITHON, 

University  of  Wales  Inst,  of  Science  and  Technoli 

gy,  Cardiff.  Dept.  of  Applied  Biology. 

M.  J.  Bale,  M.  J.  Day,  and  J.  C.  Fry. 

Applied       and       Environmental       Microbiolog 

AEMIDF,  Vol.  54,  No.  11,  p  2756-2758,  Noven 

ber  1988.  2  tab,  10  ref. 

Descriptors:  'Stream  biota,  'In  situ  studies,  *Pla 
mid  transfer,  'Bacterial  physiology,  Bacteri 
Rivers,  Heterotrophic  bacteria,  Mercury,  Heav 
metals,  Culture  media.  Physiological  ecolog: 
Pseudomonas. 

A  method  for  in  situ  bacterial  mating  experimen 
is  described  which  involved  overnight  incorpor 
tion  of  donors  containing  the  mercury  resistanc 
plasmid  pQMl  and  recipients  into  the  epilithon  c 
separate  river  stones.  The  stones  were  then  joint 
and  secured  with  elastic  bands  to  begin  the  matin; 
Transfer  frequencies  obtained  were  between  0.; 
and  0.0000025  per  recipient  and  appeared  I 
depend  on  the  donor-to-recipient  ratio  and  not  < 
the  river  temperature,  Controls  showed  that  tl 
low  density  of  donors  and  recipients  at  the  end  i 
the  experiment  did  not  significantly  affect  the  hi 
terotrophic   bacterial   count   nor   the  fluoresccn 

pi I. .in. in. nl      count.      (Author's     abstract)     • 

065278001 
W89-05794 
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I.Ml  LTANEOUS  NITRIFICATION  AND  DEN- 
rRIFICATION  IN  AEROBIC  CHEMOSTAT 
ULTl  RES  OF  THIOSPHAERA  PANTOTRO- 
HA. 

echnische  Hogeschool  Delft  (Netherlands).  Lab. 
f  Microbiology  and  Enzymology. 

A.  Robertson.  E  W.  J.  van  Niel.  R.  A.  M. 
orremans.  and  J.  G.  Kuenen. 
pplied       and       Environmental       Microbiology 
EMIDF.  Vol.  54,  No.  II,  p  2812-2818.  Novem- 
:r  1988.  3  fig.  5  tab.  31  ref. 

escriptors:  *Nitrification,  'Denitrification, 
rhiosphaera.  'Bacterial  physiology,  'Heterotro- 
lic  bacteria,  *Aerobic  conditions,  *Culture 
edia.  Anaerobic  conditions.  Biomass.  Nitrites. 
etabolism.  Nitrates,  Sulfates,  Culture  media, 
xygen.  Dissolved  oxygen.  Energy,  Bacteria,  Mi- 
obiological  studies. 

liosphaera  pantotropha  is  capable  of  simultane- 
is  heterotrophic  nitrification  and  aerobic  denitri- 
:atior.  The  nitrification  rate  could  be  reduced  by 
e  provision  of  nitrate,  nitrite,  or  thiosulfate  to  the 
lture  medium.  Both  nitrification  and  denitrifica- 
m  increased  as  the  dissolved  oxygen  concentra- 
m  fell,  until  a  critical  level  was  reached  at  ap- 
Dximately  25%  of  air  saturation.  At  this  point, 
:  rate  of  (aerobic)  denitrification  was  equivalent 
the  anaerobic  rate.  At  this  dissolved  oxygen 
ncentration,  the  combined  nitrification  and  deni- 
fication  was  such  that  cultures  receiving  ammo- 
im  as  their  sole  source  of  nitrogen  appeared  to 
:ome  oxygen  limited  and  the  nitrification  rate 
I.  It  appeared  that,  under  carbon-limited  and 
:rgy-limited  conditions,  a  high  nitrification  rate 
is  correlated  with  a  reduced  biomass  yield.  To 
ilitate  experimental  design,  a  working  hypothe- 
for  the  mechanism  behind  nitrification  and  ded- 
ication by  T.  pantotropha  was  formulated.  This 
■olved  the  basic  assumption  that  this  species  has 
bottleneck'  in  its  cytochrome  chain  to  oxygen 
i  that  denitrification  and  nitrification  are  used  to 
srcome  this.  The  nitrification  potential  of  other 
erotrophic  nitrifiers  has  been  reconsidered.  Sev- 
J  species  considered  to  be  'poor'  nitrifiers  also 
lultaneously  nitrify  and  denitrify,  thus  giving  a 
iely  low  nitrification  potential.  (Author's  ab- 
ict) 
19-05798 


»LE  OF  SUBLETHAL  INJURY  IN  DECLINE 
BACTERIAL    POPULATIONS    IN    LAKE 
kTER, 

rnell  Univ.,  Ithaca,  NY.  Lab.  of  Soil  Microbi- 

gy 

■primary  bibliographic  entry  see  Field  5B. 


lilHL  HETEROTROPHIC  BACTERIA: 
S!££G  IN  THE  PRESENCE  OF  SPATIAL 
TOCORRELATION, 

ntreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 

-egendre,  and  M.  Troussellier. 
inology  and  Oceanography  LIOCAH.  Vol   33 
Mctl^y067'  September  1988.  6  fig,  4  tab,  45 
NSERC  Grant  A7738. 

•criptors:  'Correlation  analysis,  'Estuarine  en- 
>nment.  'Limnology,  'Spatial  distribution 
juatic  bacteria,  'Heterotrophic  bacteria, 
Mel  studies,  Phytoplankton,  Physiological 
logy  bacteria.  Microbiological  studies,  Statisti- 
metrtods.  Ecology,  Aquatic  plants,  Plankton, 
ture  media.  Organic  matter,  Particulate  matter, 
mass.   Chlorophyll    A,    Distribution,    Brackish 

hods  are  described  for  exploring  the  spatial 
cture  of  ecological  data  and  including  spatial 

m^3?  aJfar,able  in  the  s,udy  of  relationships 
models  The  relationship  between  environmen- 
leterotrophic  bacteria  and  phytoplankton,  well 
wished  in  aquatic  environments,  is  re-examined 
K  Inau brackish  lagoon  (Mediterranean  coast 
ranee).  It  did  not  hold  for  the  bacteria  growing 
b.oMeneux  nutrient  agar  (BNA).  which  are 
umably  of  continental  origin;  their  spatial  gra- 
t  can  only  partly  be  explained  by  the  particu- 
organ.c  carbon  variable  (POC)  and  not  at  all 


by  phytoplankton  biomass  (CHL  A),  despite  the 
existence  of  a  spurious  correlation  between  BNA 
and  CHL  A.  The  spatial  gradient  of  abundance  of 
heterotrophs  growing  on  marine  agar  (MA),  ex- 
pected to  be  mostly  of  marine  origin,  can  be  entire- 
ly explained  by  POC  and  CHL  A.  Different  seg- 
ments of  the  bacterial  community,  both  reacting 
positively  to  variations  of  the  particulate  organic 
carbon,  may  follow  partly,  or  not,  variations  of 
phytoplankton  biomass.  The  mode  of  analysis  de- 
veloped here  extends  to  many  other  spatially  dis- 
tributed processes  in  ecology  and  other  fields.  (Au- 
thor's abstract) 
W89-05801 


CONVECTIVE  CIRCULATION  IN  LITTORAL 
WATER  DUE  TO  SURFACE  COOLING, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

G.  M.  Horsch,  and  H.  G.  Stefan. 

Limnology  and  Oceanography  LIOCAH,  Vol   33 

No.  5,  p  1068-1083,  September  1988.  10  fig,  1  tab', 

25  ref. 

Descriptors:  'Water  circulation,  'Surface  water, 
'Convection,  'Littoral  zone,  'Cooling,  'Lakes,' 
'Model  studies,  'Limnology,  Zones,  Water  tem- 
perature, Physical  properties,  Heat  flow,  Numeri- 
cal analysis,  Simulation,  Mathematical  models, 
Model  testing,  Limnology,  Flow  resistance. 

Cooling  of  littoral  waters  of  a  lake  under  calm 
conditions  creates  a  horizontal  temperature  gradi- 
ent because  surface  heat  loss  is  distributed  over 
progressively  larger  depth  by  plunging  sheets 
(thermals).  Resulting  convective  circulation  estab- 
lishes an  exchange  flow  between  littoral  and  open 
waters.  Numerical  simulations  illustrate  the  devel- 
opment of  the  flow  from  the  formation  of  thermals 
to  the  establishment  of  a  horizontal  circulation. 
Circulation  flow  rate  was  found  to  be  proportional 
to  the  Rayleigh  number  for  values  in  the  range 
10,000  to  10  to  the  8th  power.  A  laboratory  visual- 
ization experiment  at  a  Rayleigh  number  of  10  to 
the  9th  power  confirmed  the  main  features  of  the 
simulation.  To  consider  applications  to  vegetated 
littoral  slopes,  the  results  were  interpreted  with  a 
formula  accounting  for  the  added  resistance  of- 
fered to  the  flow  by  the  aquatic  plants.  An  example 
showed  that  convective  circulation  can  be  a  signif- 
icant factor  in  renewing  littoral  waters.  (Author's 
abstract) 
W89-05802 


W89-05806 


SIMPLE  MODEL  FOR  PREDICTING  THE 
DATE  OF  FALL  TURNOVER  IN  THERMALLY 
STRATIFIED  LAKES, 

Ontario  Ministry  of  the  Environment,  Dorchester 

Dorset  Research  Center. 

G.  N.  Nurnberg. 

Limnology  and  Oceanography  LIOCAH,  Vol   33 

No.  5,  p  1190-1195,  September  1988.  5  fig,  3  tab,  14 

ref. 

Descriptors:  'Limnology,  'Model  studies,  'Turn- 
over time,  'Thermal  stratification,  'Lakes,  Heat 
budget,  Stratification,  Hypolimnion,  Water  tem- 
perature, Physical  properties,  Limnology,  Acidity, 
Water  depth.  Monitoring,  Cooling,  Diversion' 
Dam  effects. 

A  model  for  predicting  fall  turnover  date  in  ther- 
mally stratified  lakes  using  easily  obtainable  char- 
acteristics is  presented.  Data  were  drawn  from 
lakes  of  a  single  region  in  southern  Ontario,  from 
akes  across  North  America  and  Europe  (from  the 
literature),  and  from  acid  lakes  near  Sudbury,  On- 
tario. It  was  found  that  the  date  of  fall  turnover 
can  be  predicted  from  average  midsummer  hypo- 
limnetic  temperature  in  acidic  and  non-acidic  lakes 
in  central  Ontario.  The  prediction  of  fall  turnover 
date  is  improved  by  inclusion  of  two  further  inde- 
pendent variables,  mean  depth  (z)  and  adjusted 
latitude  (for  altitude),  in  a  global  data  set  (ranges  of 
z,  1.1-86  m:  adjusted  latitude,  38-65  deg)  The 
models  explain  67-80%  of  the  variance  of  fall 
turnover  date  and  are  potentially  useful  in  the 
design  of  monitoring  programs  and  for  predicting 
impacts  of  anthropogenic  activities  that  influence 
lake  thermal  budgets,  e.g.,  diversion  for  cooling 
waters  or  damming  of  cold  inflows.  (Author's  ab- 
stract) 


INTERACTIONS  OF  INORGANIC  CARBON 
AND  LIGHT  AVAILABILITY  AS  CONTROL- 
LING FACTORS  IN  AQUATIC  MACROPHYTE 
DISTRIBUTION  AND  PRODUCTIVITY, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Biologi- 
cal Sciences. 

R.  A.  Hough,  and  M.  D.  Fornwall. 
Limnology  and  Oceanography  LIOCAH,  Vol   33 
No.  5,  p  1202-1208,  September  1988.  7  fig,  1  tab  29 
ref.    NSF   Grants   DEB   76-04502   and    DEB   81- 
03528. 

Descriptors:  'Limnology.  'Nutrients,  'Carbon, 
'Light  penetration,  'Distribution  patterns,  'Pro- 
ductivity, 'Macrophytes,  'Aquatic  plants,  Photo- 
synthesis, Submerged  plants,  Lakes,  Acidity,  Flow, 
Turbidity,  Physical  properties,  Bicarbonates, 
Carbon  dioxide,  Alkalinity,  Sago  pondweed. 

The  roles  of  inorganic  carbon  and  light  availability 
in  the  quantitative  distribution  and  photosynthetic 
productivity  of  submersed  aquatic  macrophytes 
were  investigated  in  two  lakes  in  a  stream-connect- 
ed hard-water  lake  chain  where  light  availability 
and  pH  increase  and  total  inorganic  carbon  de- 
creases as  water  flows  from  a  turbid  productive 
lake  through  progressively  clearer  less  productive 
lakes.  Bicarbonate-using  species  dominated  the  ma- 
crophyte  communities  of  both  lakes,  but  species 
requiring  free  C02  were  present,  primarily  in  the 
more  turbid  lake.  In  photosynthesis  experiments, 
C02-requirer  Najas  flexilis  was  significantly  com- 
petitive when  light  limitation  reduced  the  efficien- 
cy of  HC03(-)-user  Potamogeton  pectinatus.  The 
results  suggest  that  inorganic  carbon  availability 
can  be  important  in  macrophyte  growth  even 
within  relatively  small  ranges  of  total  alkalinity 
and  that  light  availability  is  a  potentially  important 
interacting  factor.  (Author's  abstract) 
W89-05807 


EVALUATION  OF  FACTORS  CONTRIBUTING 
TO  DIURNAL  CHANGES  IN  02  CONCENTRA- 
TIONS IN  FLOODWATER  OF  DEEPWATER 
RICE  FIELDS, 

Western  Australia  Univ.,  Nedlands.  Inst,  of  Agri- 
culture. 

T.  L.  Setter,  T.  Kupkanchanakul,  I.  Waters,  and  H. 

Greenway. 

New  Phytologist  NEPHAV,  Vol.   110,  No    2    p 

151-162,   October    1988.    6   fig,   2   tab,    19   ref,'  2 

append. 

Descriptors:  'Oxygen  balance,  'Rice,  'Floodwa- 
ter,  'Crop  production,  Diurnal  distribution,  Wind, 
Cooling,  Evaporation,  Eddies,  Water  currents, 
Photosynthesis,  Biomass,  Oxygen  requirements, 
Flow,  Leaves,  Canopy,  Air-water  interfaces,  Res- 
piration. 

Glass  chambers  were  used  to  isolate  0.75  m  deep 
water  columns  in  situ  in  deepwater  rice  fields  in 
Thailand  to  evaluate  the  contribution  of  various 
factors  to  the  pronounced  diurnal  changes  in 
oxygen  concentrations  in  the  floodwater.  Factors 
studied  include  eddy  currents  associated  with  wind 
action  and  evaporative  cooling,  oxygen  evolution 
due  to  photosynthesis,  and  canopy  effects  on 
oxygen  movement  from  the  air  into  the  aquatic 
part  of  the  ecosystem.  The  changes  in  oxygen 
concentration  were  analyzed  quantitatively  using 
several  simplifying  assumptions.  One  major  input 
was  a  net  oxygen  flow  from  the  air  into  the  water, 
about  half  being  due  to  a  net  flow  across  the  air- 
water  interface  and  the  other  half  to  flow  associat- 
ed with  the  rice  plants.  During  the  night,  these 
flows  were  less  than  the  oxygen  uptake  by  the 
biomass,  hence  oxygen  concentrations  decreased. 
In  the  underwater  portion  of  the  rice  stand,  about 
60%  of  the  oxygen  uptake  was  due  to  the  rice  and 
about  40%  due  to  the  biomass  other  than  rice. 
During  the  day,  the  oxygen  requirements  by  respi- 
ration were  more  than  compensated  for  by  oxygen 
evolution  due  to  photosynthesis,  resulting  in  in- 
creases in  oxygen  concentration  of  the  water.  (Au- 
thor's abstract) 
W89-05812 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 


DETERMINISTIC  MODELLING  OF  VERTI- 
CAL CIRCULATION  IN  SHALLOW  LAKES 
AND  RESERVOIRS, 

Bradford  Univ.  (England).  Dept.  of  Civil  Enginer- 
ing  and  Structural  Engineering. 
R.  A.  Falconer,  and  I.  C.  S.  Cox. 
Regulated     Rivers     Research     and     Management 
RRRMEP,  Vol.  2,  No.  5,  p  583-5%,  November- 
December  1988.  8  fig,  1  tab,  23  ref. 

Descriptors:  'Reservoirs,  *Lakes,  *Water  circula- 
tion, 'Mathematical  models,  *Wind-driven  cur- 
rents, 'Reservoir  operations,  Mathematical  equa- 
tions, Friction,  Shear  stress,  Turbulent  mixing, 
Comparison  studies,  England,  Shustoke  Reservoir, 
Esthwaite  Water. 

A  two-dimensional  breadth-averaged  deterministic 
mathematical  model  was  developed  to  determine 
the  wind-induced  vertical  circulation  and  mixing  in 
shallow  lakes  or  impoundments.  Such  models  are 
increasingly  being  used  by  water  engineers  and 
scientists  so  that  water  supply  lakes  and  reservoirs 
can  be  managed  and  operated  more  efficiently, 
particularly  in  connection  with  environmental  and 
ecological  considerations.  The  present  model  in- 
cludes a  solution  of  the  two-dimensional  form  of 
the  mass  and  momentum  conservation  equations, 
with  particular  emphasis  being  placed  on  the  inclu- 
sion and  representation  of  the  bed  friction,  wind 
shear  stress,  and  the  turbulent  mixing  process.  The 
pressure  field  was  determined  from  the  depth-aver- 
aged form  of  the  governing  differential  equations, 
with  the  complete  set  of  equations  being  expressed 
in  an  implicit  finite  difference  form  for  solution. 
Results  from  the  model  were  compared  with  ana- 
lytical solutions  for  two  idealized  flow  fields,  with 
good  agreement  being  obtained  between  both  sets 
of  results.  Simulations  of  wind-induced  circulation 
were  performed  for  two  reservoirs  (Shustoke  Res- 
ervoir, near  Birmingham,  England,  and  Esthwaite 
Water,  near  Windermere,  England).  The  results 
obtained  were  in  keeping  with  the  published  results 
of  other  researchers.  (Author's  abstract) 
W89-05838 


INFLUENCE  OF  REGULATION  ON  ENVI- 
RONMENTAL CONDITIONS  AND  THE  MA- 
CROINVERTEBRATE  COMMUNITY  IN  THE 
UPPER  COLORADO  RIVER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-05839 


ASSESSMENT  OF  THE  WATER  SURFACE 
PROFILE  MODEL:  ACCURACY  OF  PREDICT- 
ED INSTREAM  FISH  HABITAT  CONDITIONS 
IN  LOW-GRADIENT,  WARMWATER 

STREAMS, 

Illinois  Natural  History  Survey,  Champaign. 
L.  L.  Osborne,  M.  J.  Wiley,  and  R.  W.  Larimore. 
Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  5,  p  619-631,  November- 
December  1988.  6  tab,  27  ref.  Illinois  Department 
of  Conservation  and  U.S.  Fish  and  Wildlife  Serv- 
ice Federal  Aid  Project  F-43-R. 

Descriptors:  'Flow  characteristics,  'Hydraulic 
models,  'Water  Surface  Profile  Model,  'Fish, 
'Aquatic  habitats,  Incremental  methodology,  Per- 
formance evaluation,  Illinois,  Mathematical 
models,  I'HABSIM  Model,  Warmwater  streams, 
Weighted  Usable  Area,  Incremental  methodology. 

The  Instream  Flow  Group's  (U.S.  Fish  and  Wild- 
life Service)  Physical  Habitat  Simulation  (I'HAB- 
SIM) model,  the  major  component  of  the  incre- 
mental methodology  (IFMIM)  is  the  most  widely 
used  instream  flow  assessment  procedure.  The 
Water  Surface  Profile  (WSP)  hydrologic  model 
commonly  is  recommended  and  employed  in  many 
I'HABSIM  applications.  The  effects  of  errors  in 
the  WSP  hydrologic  simulation  on  the  final 
I'HABSIM  OUtptll  (i.e.,  weighted  usable  area 
(WUA)  estimates)  has  been  little  studied.  A  sludy 

onducted  to  examine  the  effectiveness  of  the 

wsp  hydraulii    model   fot    predicting   hydraulic 

onditiom  in  low-gradient,  warmwater  streams  in 

ntral   Illinois    Attempt!   were  made  to  cali- 

brate  the  W'SI1  model  al  foui  locations  on  the  Sail 


Fork  and  Middle  Fork  Rivers  and  to  compare  the 
simulated  results  to  actual  measured  conditions  at 
different  discharges.  It  is  concluded  that,  in  low- 
gradient  streams,  the  WSP  model:  (I)  does  not 
adequately  simulate  low-flow  habitat  conditions, 
due  to  an  inability  to  calibrate  the  model;  (2)  is,  at 
best,  difficult  to  calibrate,  even  within  hydraulical- 
ly  uniform  channels;  (3)  requires  several  field 
measurements  and  calibrations  to  simulate  a  suffi- 
ciently wide  range  of  naturally  occurring  flows;  (4) 
provides  poor  estimates  of  cell  depth  and  velocity; 
and  (5)  results  in  highly  erratic  and  often  poor 
estimates  of  WUA  for  adults  and  fry  of  smallmouth 
bass.  Similar  or  better  estimates  of  actual  WUA 
can  be  obtained  by  monitoring  the  distributions  of 
depth,  velocity,  and  substrate  at  a  series  of  repre- 
sentative transects  at  different  discharges  and  inter- 
polating WUA  from  observed  field  data  using  less 
expensive  and  time-consuming  regression  models. 
(Author's  abstract) 
W89-05840 


EVAPORATION  FROM  LAKE  BIWA, 

Kyoto    Univ.    (Japan).    Disaster    Prevention    Re- 
search Inst. 
For   primary   bibliographic   entry   see   Field   2D. 

W89-05862 


BLUFF  RESPONSE  TO  WAVE  ACTION, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-05919 


MIGRATION  OF  TECHNETIUM,  IODINE, 
NEPTUNIUM,  AND  URANIUM  IN  THE  PEAT 
OF  TWO  MINEROTROPHIC  MIRES, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Environmental  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05936 


PILOT-SCALE  EVALUATION  OF  ALUM 
TREATMENTS  TO  REDUCE  LAKE  SEDIMENT 
PHOSPHORUS  RELEASE, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-05939 


STREAMFLOW    NUTRIENT   DYNAMICS   ON 
COASTAL  PLAIN  WATERSHEDS, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-05942 


UPTAKE  AND  ACCUMULATION  OF  INOR- 
GANIC CARBON  BY  A  FRESHWATER 
DIATOM, 

York  Univ.,  Downsview  (Ontario).  Dept.  of  Biol- 
ogy- 

B.  Colman,  and  C.  Rotatore. 

Journal  of  Experimental  Botany  JEBOA6,  Vol.  39, 
No.  205,  p  1025-1032,  August  1988.  3  fig,  2  tab,  22 
ref. 

Descriptors:  'Absorption,  'Nutrient  uptake,  'Inor- 
ganic compounds,  'Accumulation,  'Diatoms,  Na- 
vicula,  'Carbon,  Carbon  dioxide,  Photosynthesis, 
Hydrogen  ion  concentration,  Oxygen,  Bicarbon- 
ates. 

The  mechanism  of  uptake  of  inorganic  carbon  and 
its  accumulation  was  studied  in  the  freshwater 
diatom  Navicula  pclliculosa.  No  external  carbonic 
anhydrase  could  be  detected,  although  it  was  de- 
tected in  cell  extracts.  The  rate  of  photosynthetic 
()2  evolution,  in  media  in  the  range  pH  7.5  to  8.5, 
exceeded  the  calculated  rate  of  C02  supply  2-fold 
to  5-fold,  indicating  that  HC03(-)  was  taken  up  by 
the  cells.  At  an  external  pll  of  7.5,  the  internal  pll, 
measured  by  l4C-dimethyloxa/olidinc-2,4-dione 
distribution  between  the  cells  and  the  medium,  was 
pll  7.6  in  the  light  and  pH  7.4  in  the  dark.  Accu- 

mulai of  inorganic  carbon  was  determined  by 

the  silicone  oil  centrifugation  method  and  inorg  in 

ic  carbon  pools  of  23.5  mol  per  cu  in  were  found,  a 


concentration  21.6-fold  that  in  the  external 
medium.  The  results  indicate  an  active  accumula- 
tion of  inorganic  carbon  against  pH  and  concentra- 
tion gradients  in  this  diatom,  probably  by  active 
HC03(-)  uptake.  (Author's  abstract) 
W89-05946 


PERSISTENCE  OF  HEXAZINONE  (VELPAR), 
TRICLOPYR  (GARLON),  AND  2,4-D  IS  A 
NORTHERN  ONTARIO  AOUATIC  ENVIRON- 
MENT, 

Canadian  Centre  for  Toxicology,  Guelph  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B 
W89-05948 


PLASMIDS  IN  THE  BACTERIAL  ASSEM- 
BLAGE OF  A  DYSTROPHIC  LAKE:  EVI- 
DENCE FOR  PLASMID-ENCODED  NICKEL 
RESISTANCE, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-05967 


FLOODPLAIN  VEGETATION  OF  THE  IBI 
RIVER  IN  CENTRAL  JAPAN:  I.  DISTRIBU- 
TION BEHAVIOR  AND  HABITAT  CONDI- 
TIONS OF  THE  MAIN  SPECIES  OF  THE 
RIVER  BED  VEGETATION  DEVELOPING  ON 
THE  ALLUVIAL  FAN,  ENGLISH  SUMMARY. 
Kochi  Univ.  (Japan).  Dept.  of  Biology. 
S.  Ishikawa. 

Japanese  Journal  of  Ecology  JJECDN,  Vol.  38, 
No.  2,  p  73-84,  August  1988.  6  fig,  1  tab,  24  ref. 

Descriptors:  'Floodplains,  *lbi  River,  'Japan, 
'Vegetation,  'River  beds,  'Alluvial  fans,  Species 
distribution,  Distribution,  Habitats,  Sediments. 

The  floodplain  vegetation  of  the  Ibi  River  (central 
Japan)  was  investigated  from  its  source  to  its 
mouth.  Four  major  vegetational  area,  which  are 
developing  on  the  floodplain  were  recognized:  (1) 
the  mountain  region,  (2)  the  alluvial  fan,  (3)  the 
natural  levee  region,  and  (4)  the  deltaic  plain.  The 
habitat  conditions  of  12  main  species  growing  on 
the  river  bed  of  the  alluvial  fan  were  elucidated  in 
relation  to  the  relative  height  above  water  level 
and  the  grain  size  distributions  of  sediments.  The 
relative  height  and  the  mean  grain  size  of  the 
habitats  dominated  by  these  12  main  species  were: 
(1)  Miscanthus  sinensis  and  Pueraria  lobata.  high 
medium  and  coarse  fine,  (2)  Imperata  cylindrica 
var.  koenigii,  high  medium  and  fine  medium,  (3) 
Lespedeza  cuneata,  high  medium  and  coarse  fine, 
(4)  Anaphalis  margaritacea  subsp.  yedoensis  and 
Oenothera  biennis,  medium  and  coarse,  (5)  Arte- 
misia princeps,  high-low  and  coarse-fine,  (6)  Salix 
gracilistyla,  medium-low  and  coarse-medium,  (7) 
Salix  gilgiana,  medium-low  and  medium-fine,  (8) 
Salix  chaenomeloides,  low  and  medium-fine,  (9) 
Phragmites  japoriica,  low  and  coarse-fine,  and  (10) 
Polygonum  hydropiper,  low  and  coarse  medium. 
The  standard  deviation  and  the  kurtosis  of  sedi- 
ments were  available  for  the  comparative  study 
between  stands  having  similar  mean  values  of  sedi- 
ments. (Author's  abstract) 
W89-05969 


HISTORICAL  AND  RECENT  DATA  OF  THE 
WATER  CHEMISTRY  AND  PHYTOPLANK- 
TON  IN  THE  RIJNLAND  AREA, 

Hoogheemraadschap  van  Rijnland,  Leiden  (Neth- 
erlands). 
For  primary  bibliographic  entry  see  Field  5B. 

W89-05989 


PHYTOPLANKTON  DEATH  AND  NITRIFICA- 
TION AT  LOW  TEMPERATURES, 

Centre  de  Recherche  en  Ecologie  Marine  et  Aqua- 
culture,  Nieul  sur  Mer  (France). 
Y.  Collos.  E.  A.  S.  Linley,  M.  G.  Frikha,  and  B. 
Ravail.  I 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3. 
Vol.  8,  No.  6,  p  341-347,  September  1988.  4  fig.  1 
tab,  26  ref. 
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WATER  CYCLE— Field  2 


Lakes — Group  2H 


scriptors:  *Mortaliiy.  'Wetlands,  'Tidal  wet- 
ds.  *Phytoplankton,  *Nitrincation,  Nitrogen 
:le.  Ponds.  Temperature  effects.  Decay,  Bio- 
is.  Population  dynamics,  Seawater. 

rlose  link  between  the  crash  of  a  phytoplankton 
nmunity  and  simultaneous  nitrification  as  meas- 
d  by  net  change  in  nitrate  is  described.  An 
-emely  tight  coupling  was  found  between  mi- 
algal  biomass  decreases  and  nitrification  in  a 
How  dirt  pond  filled  with  coastal  seawater  after 
pring  tide.  Degradation  of  half  of  the  phyto- 
lkton  standing  crop  and  transformation  into 
olved  nitrate  occurred  within  2-3  days  without 
umulation  of  intermediate  compounds  such  as 
nonium  or  nitrate.  The  event  time  scale  was  of 

order  of  one  week,  starting  with  a  sub-zero 
er  temperature,  followed  by  a  two-fold  de- 
ise  in  chlorophyll-a  and   particulate  nitrogen 

a  simultaneous  two-fold  increase  in  nitrate 
r  48  h,  and  ending  with  recovery  of  the  phyto- 
iktor  population  within  five  days.  A  second 
it  then  started  with  a  new  period  of  cold 
ther  These  mesocosm  events  were  duplicated 

2-1  microcosm,  showing  that  nitrification  had 
n  place  in  the  water  column  for  the  most  part, 

can  proceed  at  sub-zero  temperatures   very 
iently.  (Author's  abstract) 
1-05994 


•iGITUDINAL  AND  VERTICAL  CHANGES 
-AKE  ESTUARINE  SEDIMENTS, 

onal  Inst,  for  Environmental  Studies,  Tsukuba 

an). 

primary  bibliographic  entry  see  Field  2J 

'-06029 


ECT  OF  SALINITY  ON  NITRIFICATION 
l  TIDAL  RD7ER, 

shu  Univ.,  Fukuoka  (Japan).   Dept.  of  Civil 

meeting. 

urumai,  T.  Kawasaki,  T.  Futawatari,  and  T. 

ida. 

:r  Science  and  Technology  WSTED4    Vol 

to.  6/7,  p  165-174,  1988.  12  fig,  3  tab,  15  ref. 

riptors.  'Salinity,  'Nitrification,  'Tidal  rivers, 
pended  solids,  'Water  quality,  'Fate  of  pollut- 
Turbidity,  Nitrates,  Bacteria,  Field  tests,  Ni- 
:n,  Growth  kinetics,  Seasonal  variation,  Ni- 
,  Ammonium,  Model  studies,  Oxygen. 

ral  field  surveys  were  conducted  to  investi- 
changes  of  water  quality  with  time  in  the  tidal 
r  Rokkaku,  where  a  turbidity  maximum  exists 
ended  solids  of  the  turbidity  maximum  reach 
than  20  g/L  in  concentration.  Based  on  the 
:ys,  NH4-N,  N02-N,  and  N03-N  have  peaks 
>ncentration  at  certain  salinities,  located  in 
■  of  NH4-N,  N02-N,  and  N03-N  toward  the 
mouth  within  10  to  25  km  from  it.  The 
ties  were  0.5,  1.7,  and  3.0  parts  per  thousand 
respectively,  and  the  maximum  concentra- 
were  about  3.0,  0.3,  and  4.5  mg/L  in  winter 
respectively.  Laboratory  batch  experiments 
conducted,  using  suspended  solids  and  sedi- 
i  taken  from  the  river,  to  study  the  effect  of 
ty  on  nitrification  and  to  estimate  kinetics 
neters  of  it  in  the  river.  Suspended  solids  and 
lents  were  sampled  at  a  point  in  the  middle 
n.  The  sediments  were  collected  from  the 
ic  layer  of  mud,  less  than  1  cm  thick  from  the 
-e.  Experimental  results  indicated  much  more 
lion  of  N02  oxidation  by  salinity  than  that  of 
oxidation.  Nitrifying  bacteria  in  sediments 
ess  sensitive  to  salinity  than  those  in  suspend- 
ids.  The  change  of  nitrogen  concentration 
time  was  clearly  explained  with  the  Monod 
tn  model  and  the  two  kinetics  parameters 
obtained  by  the  curve  fitting  method.  Maxi- 
specific  growth  rates  of  NH4  oxidizing  bacte- 
mged  from  0.015  to  0.029  per  hour  which 
ased  markedly  with  more  than  15  ppt  salinity 
:t<?nmc  oxldlzlng  bacteria  ranged  from 
. j  xV^-,  per  hour-  Saturation  constants  of 
and  N02  oxidation  were  also  dependent  on 
y.  Changes  in  NH4-N  and  N02-N  concentra- 
in  the  River  Rokkaku  with  time  were  simulat- 
■»  using  a  newly  developed  river  model  and 
ammeter  values  obtained  in  the  laboratory 
i  ne  mechanism  of  nitrification  by  suspended 


solids   and    sediments    in    the    river    is    shown    to 
depend  on  tidal  effects.  (Author's  abstract) 
W89-06031 


FIELD  OBSERVATION  AND  SIMULATION 
OF  SEDIMENT  RESUSPENSION  IN  A  SHAL- 
LOW LAKE, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  2J 
W89-06042 


USE  OF  IN  SITU  MICROCOSMS  FOR  EVALU- 
ATING RESERVOIR  WATER  MANAGEMENT 
OPTIONS, 

Nevada  Univ.  System,  Las  Vegas.  Water  Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  7B 
W89-06056 


ESTIMATES  OF  MEAN  CHLOROPHYLL-A 
CONCENTRATION:  PRECISION,  ACCURACY, 
AND  SAMPLING  DESIGN, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  7B 
W89-06058 


W89-06124 


FUNDAMENTAL  INVESTIGATION  OF  GRAV- 
ITY CURRENTS  WITH   VARYING  DENSITY, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
J.  J.  Warwick,  and  W.  A.  Murray. 
Water  Resources  Bulletin  WARBAQ,  Vol  24  No 
5,  p  1041-1047,  October  1988.  1  tab,  6  fig,  7  ref. 

Descriptors:  'Gravity  flow,  'Density  currents, 
'Flow  characteristics,  'Reservoirs,  'Mathematical 
models,  Non-uniform  flow,  Underflow,  Flow  pro- 
files, Fluid  flow. 

A  one-dimensional,  gradually  varying,  non-uni- 
form, flow  equation  was  developed  to  describe  the 
movement  of  a  variable  density  gravity  current 
through  a  reservoir.  A  linearly  decreasing  under- 
flow density  function  was  used  to  investigate  the 
effect  of  in-reservoir  density  reduction  on  typical 
gravity  current  flow  profiles.  Only  two  types  of 
flow  profiles  were  found  to  exist  for  varying  densi- 
ty underflows:  Type  I  profiles  where  the  under- 
flow asymptotically  approaches  a  horizontal  sur- 
face, and  Type  III  profiles  where  the  underflow 
vertically  approaches  critical  depth.  Type  I  pro- 
files pass  through  a  transitional  depth  as  the  under- 
flow density  approaches  that  of  the  upper  layer. 
Results  indicate  that  a  reservoir  can  be  segmented 
into  four  distinct  spatial  regions  with  well  defined 
flow  profile  characteristics.  The  location  of  these 
regions  allows  the  sketching  of  interfacial  flow 
profiles  along  with  identifying  the  location  of  tran- 
sitional depth  conditions.  Transitional  depth  condi- 
tions are  utilized  as  the  logical  starting  point  for 
Type  I  flow  profile  numerical  computation.  (Au- 
thor's abstract) 
W89-06060 


BLUE-GREEN  ALGAE  IN  LAKE  BIWA  WHICH 
PRODUCE  EARTHY-MUSTY  ODORS, 

Kyoto  Municipal   Water  Works   Bureau  (Japan) 

Water  Quality  Lab. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06116 


MUSTY  ODOUR  PROBLEMS  IN  LAKE  BIWA 

1982-1987, 

Okayama  Univ.,  Kurashiki  (Japan).  Inst,  for  Agri- 
cultural and  Biological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B 
W89-06118 


EARTHY-MUSTY  ODOR-PRODUCING  CYAN- 
OPHYTES  ISOLATED  FROM  FIVE  WATER 
AREAS  IN  TOKYO, 

Tokyo    Metropolitan    Research    Lab.    of    Public 

Health  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 
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NITROGEN  AND  THE  THRESHOLD  ODOR 
NUMBER  PRODUCED  BY  AN  ACTINOMY- 
CETE  ISOLATED  FROM  LAKE  SEDIMENTS, 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06125 


POST-GLACIAL  SEDIMENTS  AND  THE  STAG- 
NATION HISTORY  OF  THE  IRON-MEROMIC- 
TIC  LAKE  SKJENNUNGEN,  EASTERN 
NORWAY, 

Oslo  Univ.  (Norway).  Dept.  of  Limnology. 

J.  Kjensmo. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol     113 

No.  4,  p  481-499,  7  fig,  3  tab,  32  ref. 

Descriptors:  'Paleolimnology,  'Lake  sediments, 
'Organic  matter,  'Norway,  'Lakes,  'Limnology, 
Silt,  Sedimentology,  Meromixis,  Iron,  Calcium, 
Sodium,  Manganese,  Nitrogen,  Chlorophyll,  Ra- 
dioactive dating,  Sedimentation  rates,  Core  log- 
ging, Potassium,  Phosphorus. 

The  total  thickness  of  the  sediments  accumulated 
over  the  deepest  area  of  Lake  Skjennungen  since 
Fim-glacial  time  amounted  to  280  cm.  Except  for  a 
20  cm  thick  layer  of  glacial  silt  covering  the  rock 
bed  of  the  basin,  allochthonous  organic  sediments 
represented  the  uppermost  260  cm,  i.e.  a  period  of 
ca.  8000  years  of  the  lake's  history.  The  parent 
rocks  for  the  glacial  silt  were  the  Permian  pluton- 
ics  of  the  Nordmarka  area,  a  fact  which  was  clear- 
ly demonstrated  by  the  content  of  major  inorganic 
constituents  in  the  silt.  Very  small  amounts  of  the 
latter  constituents  were  present  in  the  uppermost 
260  cm  of  organic  dominated  sediments.  Amor- 
phous silica  and  exchangeable  calcium  and  ex- 
changeable sodium  dominated  the  concentration  of 
these  three  elements  in  the  latter  sediments. 
Changes  in  the  concentrations  of  the  redox  sensi- 
tive elements  iron,  manganese,  and  nitrogen  to- 
gether with  changing  concentrations  of  chloro- 
phyll derivatives  and  of  amorphous  silica,  all  the 
changes  occurring  at  ca.  60  cm  depth  in  the  sedi- 
ments, pointed  out  that  depth  for  the  initiation  of 
meromixis  in  Lake  Skjennungen.  The  sediments  at 
60  cm  depth  were  radio-carbon  dated  to  1520  +/- 
110  years  B.P.  Accordingly,  due  to  accumulation 
of  great  amounts  of  ferrous  bicarbonate  in  the  deep 
waters  occurring  ca.  1500  years  B.P.  a  meromictic 
stability  was  initiated  in  the  lake.  (Author's  ab- 
stract) 
W89-06139 


SEASONAL  AND  SPATIAL  VARIABILITY  OF 
THE  PHYSICOCHEMICAL  CHARACTERIS- 
TICS OF  DEEP  MARANHAO  RESERVOIR, 
SOUTH  OF  PORTUGAL, 

Instituto    Nacional    de    Investigacao    des    Pescas, 

Lisbon  (Portugal). 

M.  J.  Brogueira,  and  H.  Pereira. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    113 

No.  4,  p  501-518,  1 1  fig,  1  tab,  30  ref. 

Descriptors:  'Limnology,  'Water  quality,  'Water 
chemistry,  'Multipurpose  reservoirs,  'Portugal, 
'Seasonal  variation,  'Spatial  distribution,  Physico- 
chemical  properties,  Turbidity,  Oxygen  deficit, 
Nutrients,  Phosphorus,  Hydrogen  ion  concentra- 
tion, Water  temperature,  Nitrates,  Chlorophyll  a, 
Primary  productivity,  Water  quality,  Mathematical 
studies. 

The  spatial  variability  of  the  physicochemical 
characteristics  of  Maranhao  Reservoir,  in  the  south 
of  Portugal,  was  studied  over  one  year  period. 
Non-algal  turbidity  was  most  likely  the  main  factor 
controlling  the  water  transparency  of  the  reser- 
voir. A  hypolimnetic  oxygen  depletion  developed 
during  summer  stratification  and  a  relative  oxygen 
deficit  of  1.1  mg/sq  cm/month  was  quantified. 
Maximum  values  of  nitrates  (1.2-2.4  mg/L)  and 
silicates  (4.4-5.2  mg/L)  were  detected  in  winter, 
contrasting  with  phosphates  which  maximum  con- 
centrations (140-480  micrograms/L)  were  ob- 
served during  summer/early  autumn.  The  gross 
internal  phosphorus  loading  detected  from  June  to 
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October  corresponded  to  a  calculated  release  rate 
of  18  mg/sq  m/day.  A  new  method  of  discriminant 
analysis  based  on  a  modification  of  Principal  Com- 
ponent Analysis  was  developed,  and  applied  to  the 
physicochemical  variables.  This  analysis  proved  to 
be  an  efficient  method  in  summarizing  the  variabil- 
ity of  the  physicochemical  parameters  along  the 
reservoir.  The  gradient-depth  effects  on  tempera- 
ture, oxygen,  pH.  silicates,  nitrates  and  ammonia 
are  evident  along  the  factor  I.  Factor  II  is  clearly 
related  to  a  phosphorus  enrichment  in  the  central 
area  of  the  reservoir.  Significant  differences  in 
surface  chlorophyll-a  and  primary  production  rates 
from  two  sampling  sites  were  observed  from  May 
to  September.  Effects  of  local  nutrients  input  on 
those  parameters  are  discussed.  (Author's  abstract) 
W  89-06 140 


DISSOLVED  ORGANIC  CARBON  AND  MI- 
CROBIAL ACTIVITY  IN  A  HYPERTROPHIC 
AFRICAN  RESERVOIR, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  D.  Robarts,  and  P.  J.  Ashton. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   113, 

No.  4,  p  519-539,  October  1988.  3  fig,  7  tab,  44  ref. 

Descriptors:  *Limnology,  *Eutrophic  lakes,  "Eu- 
trophication.  ""Reservoirs,  "South  Africa,  "Organic 
carbon,  "Dissolved  solids,  "Particulate  matter,  Or- 
ganic matter,  Phytoplankton,  Primary  productivi- 
ty. Nonpoint  pollution  sources,  Water  pollution 
sources,  Benthos,  Path  of  pollutants. 

A  study  spanning  4  years  was  made  of  the  input 
and  output  of  dissolved  (DOC)  and  particulate 
(POC)  organic  carbon  in  the  inflowing  rivers  and 
outflow  of  a  hypertrophic,  African  reservoir 
(Hartbeespoort  Dam,  South  Africa).  Concurrent 
measurements  were  made  within  the  reservoir  of 
the  production  and  utilization  of  DOC  and  POC. 
Phytoplankton  POC  production  varied  between 
1.51  and  2.14  kg  C/sq  m/yr  and  was  the  dominant 
autochthonous  source  of  organic  carbon  in  the 
reservoir.  The  dominant  allochthonous  carbon 
source  was  treated  sewage  effluents  which  entered 
the  reservoir  via  the  Crocodile  River;  non-point 
sources  were  insignificant  to  the  inflowing  organic 
carbon  load.  The  major  carbon  outputs  were 
through  respiratory  losses  (>95%),  particularly 
benthic  processes.  Over  the  study  period  the  reser- 
voir had  a  net  gain  of  80.2  g  C/sq  m.  While  these 
calculations  must  be  considered  as  tentative,  they 
demonstrate  the  similarity  in  relative  whole-lake 
processes  in  oligotrophic  and  hypertrophic  sys- 
tems, with  the  major  difference  being  the  magni- 
tude of  the  process  rates.  (Author's  abstract) 
W89-06141 


SMALL  WATER  COLONIZATION  IN  PULSE 
STABLE  (VARZEA)  AND  CONSTANT  (TERRA 
FIRME)  BIOTOPES  IN  THE  NEOTROPICS, 

Max-Planck-Inst.  fuer  Limnologie,  Schlitz  (Germa- 
ny, F.R.).  Limnologische  Flussstation. 
U.  Nolte. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  113, 
No.  4,  p  541-550,  October  1988.  2  fig,  3  tab,  14  ref. 

Descriptors:  "Succession,  "Benthos,  "Species  di- 
versity, "Species  composition,  "Tropical  regions, 
Midges,  Biomass,  Mayflies,  Dragonflies,  Adapta- 
tion. Ecology,  Flood  plains.  Aquatic  insects. 

Short-term  succession  of  macrobenthic  fauna  was 
studied  in  field  experiments  near  Manaus/Amazo- 
nas  (Brazil).  During  three  months  the  colonization 
of  six  experimental  pools  (with  a  capacity  of 
10001..  each)  was  recorded,  once  in  the  terra  firme 
and  twice  in  the  var/ca  In  all  cases  Chironomidae 
were  the  most  important  benthic  colonizers  in 
terms  of  their  abundance,  biomass,  and  species 
richness  In  the  vai/can  small  waters  dctritopha- 
j;(his  mayflies  (Polymitarcidae)  were  also  numer- 
ous I  he  benthic  biomass  in  the  terra  firmean  pools 
dominated  by  predacious  dragonflies  (Li- 

bellulidae)    Colonizer  communities  of  both  bio- 

lopcs  show  distinct  succcssional  patterns  in  n    |»  i  ' 

lo  lb' if  trophii   organization  and  theii  abundance 

•  I  ,n. hup  I  hi  <  dlffi  i'  iki:s  express  synecological 
adaptationi  i"  thi  i  onitanl  biotope  terra  firme  and 

I',  the  pulse  stable  var/ean  floodplains,  respective 


ly.    Various   community   attributes   are   compared 
with  those  suggested  by  other  researchers  to  be 
diagnostic  of  early  successional  stages.  (Author's 
abstract) 
W89-06142 


NUTRIENT  AVAILABILITY  AND  PATTERNS 
OF  POLYMORPHISM  IN  THE  FRESHWATER 
D1NOFLAGELLATE,  CERATIUM  HIRUNDIN- 
ELLA, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

B.  L.  Kimmel,  and  J.  R.  Holt. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   113, 
No.  4,  p  577-592,  October  1988.  4  fig,  3  tab,  30  ref 

Descriptors:  "Plankton,  "Dinoflagellates,  "Cerati- 
um,  "Nutrients,  Nitrogen,  Polymorphism,  Limiting 
nutrients,  Ecological  effects,  Seasonal  variation. 
Reservoirs. 

Seasonal  polymorphism  is  widely  observed  in  pop- 
ulations of  the  planktonic  dinoflagellate,  Ceratium 
hirundinella,  but  its  environmental  control  has  re- 
mained uncertain.  The  environmental  factors  af- 
fecting changes  in  cell  size  and  form  in  populations 
of  C.  hurundinella  were  investigated  in  a  large 
reservoir  and  in  periodically  isolated  lagoons  locat- 
ed on  a  mid-reservoir  island.  Reduction  in  the 
average  size  (girdle  width)  and  a  decrease  in  the 
presence  of  the  third  posterior  (hypothecal)  spine 
of  Ceratium  cells  occurred  within  10  days  when 
island  lagoons  were  isolated  from  the  reservoir  as  a 
result  of  decreasing  reservoir  water  level.  These 
morphological  changes  were  correlated  with  de- 
creasing dissolved  inorganic  nitrogen  concentra- 
tions and  with  increasing  water  temperature.  To 
test  the  hypothesis  that  rapid  changes  in  Ceratium 
cell  size  and  form  are  caused  by  shifts  in  nutrient 
availability,  an  isolated  lagoon  was  experimentally 
enriched.  Nutrient  enrichment  of  the  lagoon  result- 
ed in  rapid  increases  in  average  Ceratium  cell  size 
and  in  the  reaction  of  the  population  having  a  third 
posterior  spine,  while  the  average  cell  size  of  Cera- 
tium in  the  reservoir  and  in  two  unenriched  la- 
goons declined.  The  results  provide  experimental 
evidence  that  changes  in  Ceratium  cell  size  and 
form  can  be  initiated  through  shifts  in  nutrient 
availability,  and  support  previous  suggestions  that 
nitrogen  availability  exerts  an  important  influence 
on  patterns  of  polymorphism  in  Ceratium  popula- 
tions. (Author's  abstract) 
W89-06144 


HIGH  RATES  OF  DENITRIFICATION  IN  A 
STORAGE  RESERVOIR  FED  WITH  WATER 
OF  THE  RIVER  RHINE, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
W.  Admiraal,  and  J.  C.  van  der  Vlugt. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   113, 
No.  4,  p  593-605,  October  1988.  7  fig,  2  tab,  15  ref. 

Descriptors:  "Denitrification,  "Nitrogen,  "Reser- 
voirs, "Lake  sediments,  "Respiration,  Stratifica- 
tion, Nitrates,  Rivers,  Plankton,  Seasonal  variation. 

The  nitrogen  budget  of  a  storage  reservoir,  used 
for  the  preparation  of  drinking  water,  was  studied 
by  measuring  the  input,  the  standing  stock  and  the 
output  of  inorganic  and  organic  forms  of  nitrogen. 
The  very  high  concentration  of  nitrate  of  ca.  4  mg 
N/1  in  water  pumped  from  the  lower  ranges  of  the 
river  Rhine  were  reduced  to  1.2  mg  N/1  in  the  0.6 
sq  km  large  main  basin  as  well  as  in  1600  sq  m 
large  Lund-type  enclosures  (rings).  The  top-layers 
of  the  sediment  were  depleted  of  nitrate  and  re- 
duced nitrate  concentrations  were  found  above  the 
sediment  in  one  ring  during  occasional  periods  of 
stratification.  Since  the  assimilative  nitrate  reduc- 
tion by  the  plankton  was  relatively  insignificant  the 
net  denitrification  rates  could  be  estimated  for  the 
reservoir  and  the  enclosures.  These  rates  varied 
between  high  levels  of  15.49  g  N()3-N/sq  m/yr 
and  showed  relatively  small  differences  between  7 
years  of  observation.  I.imnologically  different 
rings  showed  similar  rales.  It  is  postulated  that  the 
uniformly  high  nitrate  concentrations  in  river- 
water  are  responsible  for  the  importance  of  anoxic 
respiration  in  (he  sediment  of  the  reservoirs.  (Au- 
thor's abstract) 


W89-06145 


LAKE  MIXIS  AND  INTERNAL  PHOSPHOS 
DYNAMICS, 

Metropolitan  Council,  St.  Paul,  MN. 

R.  A.  Osgood. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol. 

No.  4,  p  629-638,  October  1988.  2  fig,  1  tab,  30 

Descriptors:  "Limnology,  "Model  studies,  "PI 
phorus,  "Cycling  nutrients,  "Lakes,  "Mix 
"Stratification,  "Hydrologic  models,  Phospha 
Water  pollution  sources,  Agricultural  runoff,  ! 
sonal  variation. 

The  contribution  of  internal  phosphorus  supplie 
the  summertime  epilimnion  is  related  to  dura 
and  extent  of  mixis  for  lakes  of  the  Twin  C: 
Metropolitan  Area,  Minnesota.  The  ratio  of  m 
depth  to  the  square  root  of  surface  area  is  clo 
correlated  with  the  fraction  of  lake  volume 
volved  in  mixis  and  the  duration  of  summer! 
mixis.  Since  these  two  factors  were  not  measi 
precisely  in  most  lakes,  the  ratio  of  mean  deptl 
the  square  root  of  surface  area  was  used  a 
surrogate.  A  steady-state  phosphorus  model 
modified  by  incorporating  lake  mixing  volume 
the  duration  of  summertime  stratification, 
model,  which  replicated  observations  from 
TCMA  lakes,  demonstrated  elevated  summert 
surface  phosphorus  concentrations  in  polymi 
lakes.  (Author's  abstract) 
W  89-06 148 


ECOLOGY  OF  DEEPWATER  RICE-FIELDS 
BANGLADESH:  1.  PHYSICAL  AND  CHE 
CAL  ENVIRONMENT, 

Durham  Univ.  (England).  Dept.  of  Botany. 
B.  A.  Whitton,  A.  Aziz,  P.  Francis,  J.  A.  Rothe 
and  J.  W.  Simon. 

Hydrobiologia  HYDRB8,  Vol.  169,  No.  1,  p  3 
November  10,  1988.  8  fig,  11  tab,  29  ref.  Un 
Kingdom  Overseas  Development  Administra 
Contract  R3630  and  R3983.  Commission  of 
European  Communities  Contract  TSD-A.207. 

Descriptors:  "Ecology,  "Limnology,  *W 
chemistry,  "Rice  paddies,  "Bangladesh,  W 
temperature,  Flooding,  Conductivity,  Hydro 
ion  concentration,  Alkalinity,  Dissolved  oxy| 
Metals,  Phosphorus,  Nitrogen,  Sulfates,  Silk 
Annual  floods. 

This  work  introduces  a  series  of  five  papers 
scribing  physical,  chemical  and  biological  feati 
of  Bangladesh  deepwater  rice-fields.  Flooc 
occurs  typically  from  late  June  to  early  Novem 
There  were  two  distinct  flood  peaks  (late  J 
mid-September)  at  the  two  main  research  i 
during  each  of  the  years  1981-1986,  with  maxirr 
depths  reaching  about  1.5-2.0  m.  Temperal 
showed  a  narrow  range,  with  values  for  the  up 
part  of  the  Water  column  during  July-Octc 
seldom  outside  the  range  29-35  C.  Data  for  P 
(Photosynthetically  Active  Radiation)  obtai 
with  two  types  of  sensor  (4  pi  and  cosine) 
summarized,  with  examples  of  profiles  and  char 
throughout  the  day.  Water  chemistries  sam[ 
from  13  different  locations  at  various  times  dui 
1981-1983  are  compared  for:  conductivity, 
total  alkalinity,  02,  major  metals,  minor  mel 
NH4-N,  N02-N,  N03-N,  filtrable  reactive  P, 
trable  organic  P,  and  non-filtrable  P,  CI,  SO 
and  reactive-Si.  Overall  the  concentrations 
aqueous  N  and  P  may  be  regarded  as  providin 
mesotrophic  environment  for  algae,  but  with  r 
lively  low  N:P.  Filtrable  organic  P  was  at  leas 
important  as  filtrable  reactive  P,  with  mean  val 
at  the  various  locations  from  0.020  to  0.036  m\ 
P  for  the  organic  P  and  0.005  to  0.038  mg/1  for 
reactive  P.  Measurements  of  N  and  P  in  the  Wl 
column  at  any  one  time  typically  gave  values' 
pressed  per  unit  area)  slightly  lower  than  totals 
these  elements  deposited  in  sediments  through 
the  whole  season.  At  least  until  the  end  of  Sept 
her,  the  upper  part  of  the  water  column  was  aln 
always  oxie  during  the  daytime  and  occasion 
supersaturated  with  ()2  in  the  afternoon.  Howe 
DWR  fields  in  south  Bangladesh  (Phaltita)  VIS! 
on    a   sunny    day    in    late    September   had   w:i 
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WATER  CYCLE— Field  2 


«hich   were  almost  entirely  anoxic  even   in   the 
ifternoon.  (See  W89-06150  thru  W89-06153)  (Au- 
thor's abstract) 
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ECOLOGY  OF  DEEPWATER  RICE-FIELDS  IN 
SANGI ADESH:  2.  CHEMISTRY  OF  SITES  AT 
KANDCGANJ  AND  SONARGAON, 

Durham  Uni\  (England).  Dept.  of  Botany. 
3  A  Whitton,  J.  A.  Rother,  and  A.  R.  Pa'ul. 
lydrobiologia  HYDRB8,  Vol.  169,  No.  I,  p  23-30 
November  10,  1988.  6  fig,  1  tab,  9  ref.  United 
Cingdom  Overseas  Development  Administration 
:ontract  R3630A  and  R3983.  Commission  of  the 
European  Communities  Contract  TSD-A.207. 

)escriptors:  'Ecology,  'Limnology,  'Water 
hemistry.  'Bangladesh.  'Rice  paddies,  'Flood 
lains.  Hydrogen  ion  concentrations.  Dissolved 
xygen.  Ecology,  Oxygen  depletion,  Nitrite,  Sul- 
ites.  Alkalinity,  Magnesium.  Calcium,  Water  hya- 
yinth 

Tie  chemistry  of  water  in  fields  at  two  Bangladesh 
eepwater  rice  locations  is  compared.  Although 
lamkganj  lies  in  Jamuna  (-Brahmaputra)  flood- 
lain  and  Sonargaon  in  the  old  Meghna  floodplain, 
leir  chemistries  during  the  flood  season  are  simi- 
|  apart  from  higher  Mg,  Ca,  pH  and  total  alka- 
nity  at  the  former.  Diel  changes  in  oxygen  and 
>metimes  also  pH  were  evident  10  cm  below  the 
irface  in  deepwater  rice  fields,  but  such  changes 
ere  typically  much  greater  in  fallow  fields.  Meas- 
•ements  made  between  1400  and  1600  hr  in  a 
inge  of  habitats  showed  a  trend  for  high  pH 
dues  to  be  associated  with  high  02  values.  Water 
Eichhornia  beds  had  the  lowest  values,  deepwa- 
r  nee  fields  were  intermediate  and  fallow  fields 
id  other  open  areas  typically  had  the  highest 
dues.  02  concentrations  in  excess  of  15  mg/1  and 
■I  values  of  about  10.0  sometimes  occurred  in 
How  fields  with  dense  masses  of  submerged 
ants  and  loosely  associated  algal  floes.  There  was 
i  increasing  tendency  for  the  water  to  become 
oxic  in  deepwater  rice  fields  at  both  locations 
er  the  whole  24-hr  period  of  4-5  October,  at  a 
ne  when  the  depth  of  the  water  was  starting  to 
op.  Nitnte  increased  and  sulfate  decreased  at 
th  locations  towards  the  end  of  the  season  (See 
»  W89-06149)  (Author's  abstract) 
89-(,6 150 


OLOGV  OF  DEEPWATER  RICE-FIELDS  IN 
O.GLADESH:  4.  NITROGEN  FIXATION  BY 
-LE-GREEN  ALGAL  COMMUNITIES 

lrham  Univ.  (England).  Dept.  of  Botany 

A.  Rother,  A.  Aziz,  N.  H.  Karim,  and  B  A 

hitton. 

•drobiologia  HYDRB8,  Vol.  169,  No.  1   p  43-56 

ivember  10,   1988.  5  fig,  8  tab,  21   ref.  United 

ngdom  Overseas  Development  Administration 

■ntract  R3630A. 

senptors:  'Ecology,  'Limnology,  'Cyano- 
yta  Nitrogen  fixation,  *Ricetpaddies,  'Bangla- 
*,  Chlorophyll,  Algae,  Flooding,  Ecology. 

asurements  of  standing  crop  and  nitrogenase 
wity  of  blue-green  algal  communities  were 
ie  during  the  flood  season  at  two  Bangladesh 
:pwater  rice  (DWR)  locations,  Manikgani  and 
ir  Sonargaon  from  1981  to  1986.  Floating  colo- 
I  were  quantitatively  important  only  at  Manik- 
IJ.  but  epiphytic  algae  were  frequent  at  both 
s  during  part  of  each  flood  season.  The  maxi- 
m  blue-green  algal  crops  recorded  for  any  field 
Moating  colonies  and  epiphytes  were  186  and 
»  mg/sq  m  chlorophyll  a.  respectively.  Mean 
!^,Werfer>TcCh  ,OWer'  Azo,la  was  Pre^nt  in  the 
^  y^°.n  5  sq  m  1uadl"ats  sampled,  but  seldom 
-eaed  10  mg  dry  wt/sq  m.  Mean  rates  of  nitro- 
ase  activity  (ARA),  expressed  per  unit  chloro- 
m.  were  quite  similar  for  all  the  free-living 
cies  except  Scytonema  mirabile.  The  sequence 
tiaximum  values  for  individual  species  (incubat- 

ant™  !^'  >"UX  Similar  to  that  ln  which  the 
anism .had  been  growing)  came  in  the  order 
'm  n.ghest  to  lowest):  Aulosira  fertillissima,  An- 
ena  sp  (non-planktonic),  Scytonema  mirabile 
;,m,?ere  Tfked  diel  chang"  in  ARA,  with  the 
•'mum  in  late  morning  or  early  afternoon  and 


the  minimum  during  the  late  part  of  the  night.  The 
use  of  results  combined  from  one  hour  in  late 
morning  and  one  hour  in  early  afternoon  provides 
a  reasonable  prediction  of  the  daily  total.  This  2-hr 
total  in  nine  experiments  representing  seven  species 
ranged  from  14.8  to  22.7%  of  the  24-hr  total.  ARA 
of  representative  DWR  tillers  at  Sonargaon  near 
the  period  of  peak  flood  was  very  low  in  1982,  but 
higher  in  August-September  1983,  with  totals  rang- 
ing from  39.9  to  249  nmol  C2H4/min/tiller.  ARA 
was  easily  detectable  down  to  node  6  and  some- 
times further.  Estimates  were  made  of  N2  fixed 
inside  DWR  fields  during  the  1983  flood  season. 
Values  obtained  indicate  that  blue-green  algal  ni- 
trogen fixation  is  less  important  during  the  flood 
season  than  on  moist  soils  in  the  period  immediate- 
ly prior  to  flooding.  It  is  suggested  that  the  high 
crops  of  heterocystous  blue-green  algae  present  in 
many  fallow  areas  provide  an  important  source  of 
fixed  nitrogen  in  the  region.  (See  also  W89-06149) 
(Author's  abstract) 
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ECOLOGY  OF  DEEPWATER  RICE-FIELDS  IN 
BANGLADESH:  5.  MINERAL  COMPOSITION 
OF  THE  RICE  PLANT  AND  OTHER  AQUATIC 
MACROPHYTES, 

Durham  Univ.  (England).  Dept.  of  Botany 
J.  A.  Rother,  and  B.  A.  Whitton. 
Hydrobiologia  HYDRB8,  Vol.  169,  No  1  p  57-67 
November  10,  1988.  7  tab,  16  ref.  United  Kingdom 
Overseas  Development  Administration  Contract 
R3630A  and  R3983.  Commission  of  the  European 
Communities  Contract  TSD-A.207. 

Descriptors:  'Ecology,  'Limnology,  'Rice  pad- 
dies, 'Bangladesh,  'Macrophytes,  'Minerals,  Ni- 
trogen, Phosphorus,  Sodium,  Zinc,  Nutrients, 
Flooding,  Aquatic  weeds,  Rice,  Food  peaks,  Accu- 
mulation. 

The  mineral  composition  of  deepwater  rice  (culti- 
var  Kartik  Sail)  was  studied  during  1986  in  a  field 
near  Sonargaon,  Bangladesh,  which  is  flooded  by 
water  from  R.  Meghna.  Samples  were  taken  four 
times,    once   prior    to   flooding    and    three   times 
during  the  flood  season.  On  two  of  the  latter  days 
(10  August  =  end  of  first  flood  peak,  23  Septem- 
ber =  second  flood  peak)  the  study  was  extended 
to  other  components  of  the  ecosystem  (sediment 
and  soil,  water,  other  aquatic  macrophytes).  On  23 
September,  32%  of  the  mass  of  the  plant  was  out 
of  water,  65%  in  water  and  3%  in  sediment/soil 
There  were  marked  differences  between  elements 
in  their  pattern  of  accumulation  by  deepwater  rice 
through  the  season.  In  comparison  with  the  final 
totals  for  each  element,  about  48%  of  N,  but  only 
11%  of  P  and  10%  of  Na  had  been  accumulated  by 
the  time  the  floodwater  had  arrived.  The  aquatic 
roots  doubled  in  mass  between  the  times  of  the  two 
flood  peaks  and  it  is  suggested  that  much  of  the  P 
taken  up  by  the  plant  may  reach  the  plant  via  its 
aquatic  roots  after  being  mobilized  and  released  to 
the  water  when  sediments  become  anaerobic    In 
comparison  with  other  parts  of  the  plant,  Na  was 
always  much  higher  in  the  stem  and  Zn  in  the  basal 
roots.    Other    aquatic    macrophytes    (weeds)    in- 
creased from  0.40%  of  the  mass  (dry  weight)  of 
deepwater  rice  on  10  August  to  4.0%  on  23  Sep- 
tember. However  their  content  of  each  element  (% 
dry  weight)  was  considerably  higher  than  that  in 
deepwater   rice,   so   they   may   at   times  compete 
effectively  with  the  rice  for  nutrients.  During  the 
flood  period  (to  23  September)  weeds  accumulated 
16%  of  the  N  accumulated  by  rice  during  the  same 
W^l^  alS°  W89"06149)  (Authors  abstract) 


™H£THESIS  ON  THE  ROLE  OF  APHANIZO- 
MLNON  IN  TRANSLOCATING  PHOSPHO- 
RUS, 

Metropolitan  Council,  St.  Paul,  MN. 

R.  A.  Osgood. 

Hydrobiologia  HYDRB8,  Vol.  169,  No   1   p  69-76 

November  10,  1988.  5  fig,  1  tab,  32  ref. 

Descriptors:  'Limnology,  'Phosphorus,  'Lake 
sediments,  'Cyanophyta,  Nutrients.  Phosphorus 
removal,  Phytoplankton,  Zoopiankton,  Daphnia 
Chlorophyll,  Nitrogen.  Cycling  nutrients.  Aphani- 
zomenon. 


Lakes — Group  2H 

A  mechanism  for  the  upward  translocation  of 
phosphorus  by  flake-forming  Aphanizomenon  is 
hypothesized.  Aphanizomenon  germinates  on  oxic 
sediments  and  rises  into  the  water  column,  then  the 
flakes  diurnally  migrate.  Observations  from  Spring 
Lake,  Minnesota,  indicate  that  Aphanizomenon 
translocates  phosphorus  to  the  summertime  epilim- 
nion.  However,  the  observations  cannot  discrimi- 
nate between  which  of  two  mechanisms  related  to 
Aphanizomenon  flakes,  upon  germination  or  with 
subsequent  diurnal  migrations,  is  more  important 
The  hypothesis  of  phosphorus  transport  to  the 
epilimnion  by  Aphanizomenon  flakes  is  further 
supported  by  lack  of  evidence  of  any  other  internal 
loading  mechanisms  which  could  account  for  the 
internal  phosphorus  load  observed  in  Spring  Lake 
(Author's  abstract) 
W89-06154 


DETECTION  OF  PLANKTONIC  CYANOBAC- 
TERIA  BY  TANDEM  IN  VIVO  FLUORO- 
METRY, 

Wisconsin  Dept.  of  Natural  Resources,  Madison 

Bureau  of  Research. 

For  primary  bibliographic  entry  see  Field  7B 
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LARVAL  MIROGREX  TERRAESANCTAE  (CY- 
PRINIDAE)  OF  LAKE   KINNERET  (ISRAEL): 
GROWTH     RATE,     PLANKTON     SELECTIVI- 
TIES,  CONSUMPTION  RATES  AND  INTERAC- 
TION WITH  ROTIFERS, 
National  Inst,  of  Oceanography,  Haifa  (Israel). 
R.  Landau,  M.  Gophen,  and  P.  Walline. 
Hydrobiologia  HYDRB8,  Vol.   169,  No    1    p  91- 
106,   November    10,    1988.    6   fig,    5   tab,    39   ref. 

Descriptors:  'Israel,  'Lake  Kinneret,  'Food 
chains,  'Fish  food,  'Minnows,  'Growth  rates,  Ro- 
tifers, Zoopiankton,  Lakes,  Biomass,  Fish,  Preda- 
tion,  Limnology. 

The   rotifer   Synchaeta   pectinata   dominated   gut 
content  of  first  feeding  Mirogrex  larvae  (7  mm,  10 
days  age)  and  was  a  selected   prey  of  neuston- 
caught  larvae  up  to   15  mm  TL.  A  negative  L- 
value  (linear  index  of  selection)  applied  to  preda- 
tion  on  nauplii  and  copepodites  by  7  and  8  mm 
larvae;  nevertheless,  caloric  intake  was  dominated 
by  copepods  in  8-10  mm  larvae.  Neuston-caught 
larvae  13-20  mm  TL  fed  selectively  on  Cladocera, 
especially  Bosmina,  and  on  the  rotifer  Asplanchna 
spp.  Growth,  estimated  from  otolith  ring  counts 
and  from  analysis  of  size  distribution  data,  ranged 
from  3  to  7  mm/mo,  with  higher  rates  for  early 
spawned  larvae.  When  consumption  as  estimated 
from  gut  content,  was  compared  to  amounts  of 
food   required  for  growth,   it  appeared   that   the 
smallest  larvae  were  underfed,  while  13-16  mm  fish 
obtained  rations  close  to  sufficiency.  Rotifer  stand- 
ing stock  biomass  in  Lake  Kinneret  has  decreased 
in  recent  years,  especially  in  winter,  the  spawning 
period  of  mirogrex.  Postulated  causes  are  preda- 
tion  by  an  increasingly  large  population  of  Miro- 
grex   larvae,    and    decrease    of   external    supply. 
Larval   distribution   appeared   to  be  linked   to  S. 
pectinata  abundance;  highest  densities  of  both  or- 
ganisms occurred  in  the  area  of  inflow  from  the 
Jordan  and  Golan  streams.  Larval  food  enrichment 
of  inflow  water  by  fish  pond  drainage  might  have 
caused  observed  increases  in  Mirogrex  stock  size 
since  1960.  (Author's  abstract) 
W89-06156 


SEASONAL  CHANGES  IN  THE  UNDERWAT- 
ER LIGHT  CLIMATE  OF  TWO  CANADIAN 
SHIELD  LAKES, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

P.  H.  Heinermann,  and  M.  A.  Ali. 
Hydrobiologia  HYDRB8,  Vol.  169,  No.  1,  p  107- 
121,   November    10,    1988.    16   fig,    1    tab,   47   ref. 

Descriptors:  'Spectral  analysis,  'Dissolved  solids, 
'Limnology,  'Light  penetration,  'Lakes,  'Light 
Intensity,  'Turbidity,  Reflectance,  Seasonal  varia- 
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matter.  Water  quality,  Irradiation.  Color. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

The  seasonal  variation  in  the  underwater  spectral 
distribution  of  light  in  a  mesotrophie  (Lake  Crom- 
well) and  an  oligo-mesotrophic  (Lake  Croche) 
temperate  lake  were  examined.  Gilvin  (dissolved 
organic  matter  or  'gelbstoff  is  primarily  responsi- 
ble for  the  strong  selective  attenuation  of  blue  light 
in  both  lakes.  As  a  result  of  differing  gilvin  concen- 
trations light  transmission  maxima  of  downwelling 
and  upwelling  spectra  are  near  615  nm  in  Lake 
Cromwell  and  599  nm  in  Lake  Croche.  With  in- 
creases in  depth  both  upwelling  and  downwelling 
radiance  fluxes  decrease,  and  are  shifted  to  longer 
wavelengths  and  become  more  monochromatic. 
The  greatest  penetration  of  light  occurs  in  the 
summer  and  spring  after  which  a  gradual  decrease 
occurs  through  fall  to  a  minimum  value  in  winter. 
Under  the  winter  cover  the  wavelength  which 
halved  the  total  number  of  photons  between  400 
and  700  nm  of  downwelling  light  shifts  10  to  20  nm 
towards  shorter  wavelengths.  Seasonal  changes  in 
downwelling  irradiance  are  related  to  solar  alti- 
tude, concentration  of  suspended  particles,  phyto- 
plankton  populations,  amount  of  gilvin,  mixing  and 
winter  cover.  The  brownish  coloration  of  these 
lakes  is  explained  by  reflectance  of  spectrally 
impure  orangish-red  light.  (Author's  abstract) 
W89-06157 


PHOSPHORUS  IN  A  MARL  LAKE  IN  KASH- 
MIR, 

Kashmir  Univ.,  Srinagar  (India).  Dept.  of  Botany. 
M.  Ishaq,  and  V.  Kaul. 

Environmental  Conservation  EVCNA4,  Vol.  15, 
No.  2,  p  171-175,  1988.  4  fig,  5  tab,  31  ref. 

Descriptors:  'Phosphorus,  *Lakes,  *Marl,  *Lake 
sediments,  'Cycling  nutrients,  Phosphates,  Macro- 
phytes,  Decomposition,  Organic  matter,  India, 
Spatial  distribution,  Orthophosphates,  Limnology. 

The  phosphorus  pools  contained  in  water,  macro- 
phytes,  and  sediments,  in  relation  to  phosphorus 
input  and  output  in  a  high-altitude  marl  lake  in 
Kashmir,  India  were  examined  in  the  multibasin 
Dal  Lake.  Orthophosphate  was  determined  by  the 
sulfomolybdate  method  within  1-2  hours  after  col- 
lection of  water  samples.  The  changes  occurring  in 
the  lake's  volume  were  estimated  from  the  continu- 
ously recorded  lake-water-level  data  supplied  by 
the  Environmental  Engineering  Department  at 
Srinagar.  The  phosphorus  in  the  upper  10  cm  of 
sediment  layer  was  determined  by  integrating  sedi- 
ment P-concentrations  estimates  with  an  equation 
for  the  mass  of  the  sediment.  P  accumulation  in  the 
macrophytic  compartment  of  the  lake  was  calcu- 
lated using  methods  given  by  Kaul  (1980).  Ortho- 
phosphate  ranged  from  8  to  23  micrograms/L  and 
total  phosphorus  from  85  to  604  micrograms/L 
during  the  study  year  of  1981-1982.  The  sediment 
contained  an  average  P-pool  of  706  million  g.  P- 
accumulation  in  the  different  vegetation  zones  of 
the  lake  varied.  The  emergent  zone  contained  the 
maximum,  followed  by  the  submerged  and  then  the 
rooted-free  floating  zones.  The  observed  bimodal 
peak  of  orthophosphate  was  apparently  related  to 
the  decomposition  processes  which  set  in  with  the 
onset  of  spring  and  lasted  through  autumn,  both 
seasons  having  the  least  vegetative  growth.  The 
total  phosphorus  peak  coincided  with  senescence 
and  the  period  of  decaying  of  organic  matter.  The 
water  and  macrophytic  components  jointly  con- 
tained only  1.1%  of  the  total  p-pool  of  the  lake, 
even  though  both  the  macrophytic  density  and 
total  P  concentrations  in  the  lake  water  were  high. 
The  main  store  of  P  lies  in  the  sediments,  which 
are  known  to  serve  as  long-term  sinks,  apparently 
due  to  the  high  settling  rate  of  P,  co-precipitated 
from  the  alkaline  calcium-rich  water  column  and 
also  aided  by  biological  processes.  The  type  of 
sediments  common  in  Dal  Lake,  clay-loam  have 
been  shown  to  act  as  an  efficient  P-sink  that  release 
very  little  of  the  nutrient  in  compared  to  the 
amount  of  P  stored.  (Geiger-PTT) 
WX9-0616I 


rehabilitative    redevelopment    of 

nil    I  ISM  AM)  FISHERIES  OF  THE  BALTIC 
si  A  AND  THE  GREAT  LAKES, 

I  nrotito  Urnv   (Ontario)    Dept    of /.oology, 

i  oi  primary  bibliographic  entry  >ee  Field  81. 
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LAKE  ACIDIFICATION  IN  NORWAY: 
PRESENT  AND  PREDICTED  CHEMICAL 
STATUS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5C. 
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METHOD  FOR  INSTALLING  AND  MONITOR- 
ING PIEZOMETERS  IN  BEDS  OF  SURFACE 
WATERS, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  7B. 
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HEAVY  METAL  CONCENTRATIONS  OF 
LYMNAEA  STAGNALIS  L.  IN  THE  ENVIRONS 
OF  LAKE  BALATON  (HUNGARY), 

Balatoni    Limnologiai     Kutato    Intezete,    Tihany 

(Hungary). 

For  primary  bibliographic  entry  see  Field  5A. 
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ALGAL  BIOASSAYS  IN  EUTROPHICATION 
RESEARCH:  A  DISCUSSION  IN  THE  FRAME- 
WORK OF  A  MATHEMATICAL  ANALYSIS, 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
For   primary   bibliographic   entry   see   Field    5G. 
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INTERRELATIONSHIPS  BETWEEN  THE 
GROWTH  OF  HYDRILLA  VERTICILLATA 
(L.F.)  ROYLE  AND  SEDIMENT  NUTRIENT 
AVAILABILITY, 

Waterways  Experiment  Station,   Vicksburg,  MS. 
J.  W.  Barko,  R.  M.  Smart,  D.  G.  McFarland,  and 
R.  L.  Chen. 

Aquatic  Botany  AQBODS,  Vol.  32,  No.  3,  p  205- 
216,  November  1988.  1  tab,  6  fig,  34  ref 

Descriptors:  'Aquatic  plants,  'Macrophytes, 
'Vegetation,  'Limiting  nutrients,  'Nutrient  re- 
quirements, 'Plant  growth,  Plant  physiology, 
Flora,  Sediments,  Hydrilla,  Nitrogen,  Phosphorus, 
Potassium,  Nutrients. 

On  sediment  planted  with  Hydrilla  verticillata 
(L.f)  Royle  compared  with  control  (unplanted) 
sediment  >  90%  and  >  30%  reductions  in  con- 
centrations of  exchangeable  N  and  extractable  P 
were  measured  following  two  consecutive  6-week 
periods  of  growth.  Diminished  N  availability,  due 
to  prior  plant  uptake,  resulted  in  a  30%  reduction 
in  Hydrilla  growth.  Concomitant  increases  (  > 
30%)  in  the  concentration  of  exchangeable  K  sug- 
gest that  this  element,  obtained  via  foliar  uptake 
from  overlying  water,  may  be  exchanged  by  roots 
of  Hydrilla  for  ammonium  in  sediment.  It  is  postu- 
lated that  under  N-limiting  conditions,  K  transloca- 
tion in  this  species  from  shoots  to  roots  potentially 
increases  the  availability  of  sediment  N.  An  impor- 
tant implication  of  these  findings  is  that  under 
some  circumstances  the  growth  of  Hydrilla  may  be 
self-limiting.  (Author's  abstract) 
W89-06248 


BIOMASS  VARIANCE  FUNCTION  FOR 
AQUATIC  MACROPHYTES  IN  ONTARIO 
(CANADA)  SHIELD  LAKES, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

R.  L.  France. 

Aquatic  Botany  AQBODS,  Vol.  32,  No.  3,  p  217- 

224,  November  1988.  3  fig,  19  ref. 

Descriptors:  'Limnology,  'Aquatic  plants,  'Bio- 
mass,  'Macrophytes,  'Vegetation,  'Lakes,  'Statis- 
tical analysis,  Statistical  methods,  Statistics,  Vari- 
ance, Poisson  distribution,  Negative  binomial  dis- 
tribution. Downing  and  Anderson  distribution, 
Plant  populations,  Ontario,  Canada,  Soft-water 
lakes. 

The  spatial  variability  of  macrophyte  biomass  was 
examined  in  18  soft-water  lakes  in  Ontario, 
Canada.  A  variance  function  was  fitted  to  the  data 
and  then  tested  independently  against  three  other 
distributions  (1'oisson,  negative  binomial.  Downing 


and  Anderson)  to  determine  ihe  accuracy  ol  pre- 
diction of  variance.  Macrophyte  biomass  in  these 
lakes  is  highly  aggregated  and  follows  a  negative 
binomial  distribution.  With  aggregated  distribution 
data  transformations  must  be  applied  to  stabilize 
variances  before  parametric  analyses  are  undertak- 
en. The  choice  of  correct  transformation  is  de- 
pendent on  Ihe  variance  to  mean  ratio,  and  there- 
fore the  spatial  distribution  of  the  sampled  popula- 
tion. At  least  21  replicate  samples  are  required  to 
achieve  a  level  of  precision  of  +  or  -  20%  of  the 
mean  biomass  when  using  a  sampler  within  an  area 
of  45.6  sq  cm.  Selection  of  the  negative  binomial 
distribution  as  the  best  fitting  model  for  variance 
prediction  is  not  surprising  in  view  of  the  curvilin- 
ear trend  to  the  relationship  of  the  log  of  the  mean 
to  the  log  of  the  variance.  (White-Reimer-Pl  1) 
W89-06249 


ECOLOGICAL  STUDIES  ON  POTAMOGETON 
PECTINATUS  L.  II.  AUTECOLOGICAL  CHAR- 
ACTERISTICS, WITH  EMPHASIS  ON  SALT 
TOLERANCE,  INTRASPECIFIC  VARIATION 
AND  ISOENZYME  PATTERNS, 
Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology. 

R.  J.  van  Wijk,  E.  M.  J.  van  Goor,  and  J.  A.  C. 
Verkley. 

Aquatic  Botany  AQBODS,  Vol.  32,  No.  3.  p  239- 
260,  November  1988.  2  tab,  1 1  fig,  33  ref 

Descriptors:  'Saline  water,  'Aquatic  plants,  'Ma- 
crophytes, 'Vegetation,  'Ecological  distribution, 
Intraspecific  variation,  Niches,  Ficotypes,  'Plant 
populations,  'Culturing  techniques,  Potamogeton, 
Sago  pondweed,  Salinity,  Fresh  water,  Brackish 
water,  Turbidity,  Growth  rates,  Autecolgical  char- 
acteristics, Isoenzyme  patterns. 

Intraspecific  variation  between  populations  in  cul- 
ture was  recorded  for  tuber  production,  type  of 
tubers,  salinity  optimum  for  shoot  and  biomass 
production  and  shoot-length  distribution.  Plants 
from  freshwater  populations  produced  more 
double  tubers  and  produced  tubers  in  an  earlier 
growth  stage  than  plants  from  brackish  habitats. 
Plants  from  brackish-water  populations  showed 
best  growth  at  low  salinities  in  terms  of  shoots  and 
biomass  production,  while  plants  from  the  freshwa- 
ter populations  grew  best  in  freshwater.  Experi- 
ments involving  different  light  conditions  suggest 
that  shoot-length  distribution  of  the  different  popu- 
lations can  be  an  adaptation  to  turbidity.  The 
marked  differences  between  populations  cultured 
under  identical  conditions  indicate  genetic  differ- 
entiation, and  the  existence  of  different  ecotypes. 
The  isoenzyme  analyses  of  the  different  popula- 
tions show  that  P.  pectinatus  is  genetically  very 
heterogeneous.  The  differentiation  of  populations 
based  on  the  isoenzyme  patterns  appears  to  be 
more  complicated  than  the  differentiation  as  estab- 
lished in  the  culture  experiments.  (Author's  ab- 
stract) 
W89-06250 


SIGNIFICANCE  OF  SEDIMENTARY  PHOS- 
PHORUS TO  A  ROOTED  SUBMERSED  MA- 
CROPHYTE (NAJAS  FLEXILIS  (WILLD.) 
ROSTK.  AND  SCHMIDT)  AND  ITS  ALGAL 
EPIPHYTES, 

Michigan    State    Univ.,    Hickory   Corners.    W.K. 
Kellogg  Biological  Station. 
R.  E.  Moeller,  J.  M.  Burkholder,  and  R.  G. 
Wetzel. 

Aquatic  Botany  AQBODS,  Vol.  32,  No.  3,  p  261- 
281,  November  1988.  3  tab,  5  fig,  36  ref  NSF 
Grant  BSR-80-01 190,  and  DOE  Grant  DE- 
AC0276EV0 1 599.COO- 1 599-309. 

Descriptors:  'Aquatic  plants,  'Macrophytes,  'Epi- 
phytes, 'Algae,  'Nutrients,  'Phosphorus,  Cycling 
nutrients,  Sediments,  Najas  flexilis,  Gomphonema, 
Aclinanthes,  Mougeotia,  Nuclear  track  microau- 
toradiography. 

Seedlings  of  a  submersed  angiosperm  were  grown 
to  mature  xi/l-  mi  small,  calcareous  scdimcnt-waler 
systems  labelled  with  radiophosphorus  to  reveal 
long-term  patterns  of  phosphorus  uptake,  tranw 
cation  to  shoots,  and  utilization  by  algal  epiphytes 
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WATER  CYCLE— Field  2 


Shoots  of  Najas  flexilis  (Willd)  Rostk.  and  Schmidt 
lerived  P  almost  exclusively  from  the  sediment  (> 
M )  and  released  P  only  sparingly  to  epiphytes 
ind  water  (2%  of  cumulative  uptake  after  5  wk). 
Release  of  P  averaged  3.5  micrograms  P/g  shoot 
iry  wt  a  day.  Release  was  independent  of  shoot  P 
:oncentrations  over  the  range  0.12-0.54%  dry  wt, 
vhich  was  induced  by  varying  P  availability  to 
oots.  Nuclear  track  microautoradiography  using 
13  was  applied  to  compare  utilization  of  macro- 
h\te-derived  P  by  several  epiphytic  taxa.  Fila- 
lentous  Mougeotia  and  long-stalked  Gomphon- 
ma  depended  more  on  the  external,  P-poor 
ikewater  medium  than  did  small  adnate  forms  like 
ichnanthes.  Epiphytic  participation  in  the  open- 
/ater  P  cycle,  ultimately  helps  to  sustain  the  ap- 
arently  independent  P  cycle  of  rooted  macro- 
hytes.  by  increasing  P  deposition  as  littoral  sedi- 
lent.  (Author's  abstract) 
/89-06251 


FFECT  OF  FLOODING  ON  WILD  RICE,  ZI- 
ANIA  AQUATICA  L., 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology. 
Pip.  and  J.  Stepaniuk. 
quatic  Botany  AQBODS,  Vol.  32,  No.  3,  p  283- 
K),  November  1988.  3  fig,  14  ref. 

escriptors:  *Aquatic  plants,  *Flooding,  'Macro- 
lytes,  'Plant  growth,  "Vegetation,  Wild  rice,  Zi- 
inia  aquatica.  Proteins,  Carbohydrates,  Seeds, 
rowth,  Growth  rates,  Manitoba,  Canada. 

natural  wild  rice  stand  in  eastern  Manitoba  was 
idied  during  a  normal  growing  season  and  a 
ason  characterized  by  major  midsummer  flood- 
g.  Flooding  was  associated  with  severe  declines 
total  soluble-carbohydrate  content  of  all  organs 
the  end  of  the  season,  and  failure  to  set  seed. 
)tal  soluble-protein  content  showed  large  fluctu- 
ons,  which  were  possibly  related  to  protein  ca- 
johsm.  Plants  growing  at  stable,  normal  water 
/els  showed  moderate  concentrations  of  total 
luble  protein,  and  soluble-carbohydrate  levels  in- 
cased in  all  organs  during  seed  production;  much 
these  resources  appeared  to  originate  in  the 
nal  leaves.  Seasonal  soluble-carbohydrate  levels 
many  submerged  organs  were  inversely  corre- 
ed  with  water  temperature.  Air  lacunae  were 
:atly  expanded  in  floating  and  aerial  leaves  sub- 
ted  to  submersion.  (Author's  abstract) 
89-06252 


Lakes — Group  2H 


STRIBUTION  AND  ABUNDANCE  OF  HER- 
iCEOUS  ANGIOSPERMS  IN  WEST-CEN- 
TAL FLORIDA  MARSHES, 

iversity  of  South  Florida,  Tampa.  Dept.  of  Biol- 

S.  Botts,  and  B.  C.  Cowell. 

uatic  Botany  AQBODS,  Vol.  32,  No   3   p  225- 

I  November  1988.  1  tab,  5  fig,  26  ref. 

scriptors:  *Water  level  fluctuations,  *Marshes 
etlands.  'Swamps,  'Florida,  Storm  runoff! 
gelation,  Flora,  Plant  populations,  Macro- 
rtes,  Angiosperms,  Distribution,  Abundance 
iter  depth,  Grass-sedge  marshes,  Cluster  analy- 
Keciprocal  averaging,   Biotic  boundary  tech- 

ister  analysis,  reciprocal  averaging  and  a  biotic 
mdary  technique  were  used  to  analyze  the  rela- 
isnip  between  community  composition  and 
ographic  depth  within  four  grass-sedge  marshes 
west-central  Florida.  Abundances  of  species 
:tuated  seasonally  and  varied  between  marshes 
Timunities  in  deep  areas  of  individual  marshes 
ered  markedly  from  each  other  and  from  those 
fallow  areas.  Reciprocal  averaging  showed  no 
istic  gradients  in  the  shallow  marshes  but 
|ng  flonstic  gradients  were  highly  correlated 
n  water  regime  in  deep  marshes.  Biotic  bound- 

l  ™'n  u  marshes  corresponded  with  water 
-is.  the  biotic  boundary  technique  clearly  de- 
ated  communities  within  the  marshes  and  re- 

ea  the  importance  of  seasonal  water  level  fluc- 
ions  for  community  composition.  The  sensitivi- 
ty marshes  m  general,  and  of  these  marshes 
-•neatly,  to  water-regime  changes  makes  the 
rent  practice  of  using  marshes  as  storm  water 
3"  retention  ponds  questionable,  since  the  re- 


sulting changes  in  water  levels  and  drainage  pat- 
terns may  markedly  affect  the  plant  communities 
(Author's  abstract) 
W89-06254 


SEASONAL  VARIATION  OF  PHOSPHORUS 
RELEASE  FROM  THE  SEDIMENTS  OF  SHAL- 
LOW LAKE  BALATON  (HUNGARY), 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

V.  1st  vano  vies. 

Water  Research  WATRAG,  Vol.  22,  No    12    p 

1473-1481,  December   1988.  4  fig,  5  tab,  40  ref 

Descriptors:  'Cycling  nutrients,  'Phosphorus, 
'Lake  sediments,  'Hungary,  Seasonal  variation, 
Hungary,  Sediment-water  interfaces,  Hydrogen 
ion  concentration. 

Phosphorus  release  was  low  from  intact  sediment 
cores  of  the  mesotrophic  area  of  lake  Balaton 
throughout  the  year,  and  amounted  to  0.3  mg  P/sq 
m/day  during  autumn  in  short-term  incubations.  In 
the  hypertrophic  area  maximum  release  (2.8  mg  P/ 
sq  m/day)  was  measured  during  the  summer.  Phos- 
phorus release  showed  a  rapid  increase  from  long- 
term  incubated  intact  sediment  cores  with  increas- 
ing pH  of  the  overlying  water.  At  the  ecologically 
real  maximum  pH  the  release  may  amount  to  0.8 
and  4.0  mg  P/sq  m/day  in  the  mesotrophic  and 
hypertropic  areas,  respectively.  A  release  of  2.0-3.9 
mg  P/sq  m/day  was  estimated  from  sediment  sus- 
pensions of  the  hypertropic  area  within  a  pH  range 
of  8-9.  These  values  are  similar  to  the  external 
phosphorus  loadings  of  the  respective  areas.  The 
most  important  phosphorus  mobilizing  factors  are 
pH  and  the  decomposition  of  the  organic  matter  in 
the  sediments.  Redox  conditions  may  play  a  signifi- 
cant indirect  role  in  the  regulation  of  the  internal 
loading.  A  positive  feedback  is  hypothesized  be- 
tween the  internal  phosphorus  loading  and  primary 
production,  both  processes  being  affected  by  the 
external  loading  in  different  ways.  (Author's  ab- 
stract) 
W89-06293 


FACTORS  INFLUENCING  PHOTOSYNTHET- 
IC  PRODUCTIVITY  OF  CHARA  VULGARIS  L 
IN  A  MODERATELY  PRODUCTIVE  HARD- 
WATER  LAKE, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  21 
W89-06317 


BENTHIC  COMMUNITY  METABOLISM  IN 
TWO  NORTHERN  MISSISSIPPI  STREAMS, 

Fish  and  Wildlife  Service,  Cookeville,  TN    Eco- 
logical Services  Office. 
T.  J.  Naimo,  and  J.  B.  Layzer. 
Journal  of  Freshwater  Ecology  JFREDW  Vol  4 
No.  4,  p  503-515,  December  1988.  1  fig,  6  tab   38 
ref. 

Descriptors:  'Benthos,  'Stream  biota,  'Metabo- 
lism, 'Aquatic  productivity,  'Primary  productivi- 
ty, Ecosystems,  Respiration,  Bacteria,  Mississippi, 
Regression  analyses,  Nitrates,  Chlorophyll. 

Seasonal  estimates  of  metabolism  were  determined 
with  closed,  replicate,  12-liter  recirculating  cham- 
bers on  an  artificially  constructed  gravel  bar  in  a 
seventh  order  stream,  the  Tombigbee  River  and 
on  a  natural  riffle  in  a  fourth  order  stream  the 
Buttahatchie  River.  In  the  Tombigbee  and  Butta- 
hatchie rivers,  the  respective  ranges  for  metabo- 
lism parameters  were  as  follows  (in  g  02/sq  m/d): 
gross  community  primary  productivity,  -0.39  to 
2.97  and  0.06  to  0.44;  net  community  primary 
productivity,  -0.72  to  2.38  and  -0.50  to  0  11-  com- 
munity respiration,  0.60  to  6.00  and  0  24  to  1  04- 
net  daily  metabolism,  -3.22  to  1.61  and  -0.90  to  - 
0.01;  and  ratios  of  gross  community  primary  pro- 
ductivity to  24  hour  community  respiration  (P/R) 
0.38  to  2.01  and  0.09  to  0.98.  Stepwise  multiple 
linear  regression  indicated  that  most  of  the  varia- 
tion in  metabolism  parameters  was  explained  by 
temperature,  detritus,  substrate-level  light  and 
total  Kjeldahl  nitrogen  in  the  Buttahatchie  River 
and   by   turbidity,   temperature,   chlorophyll,   and 


nitrate-nitrogen  in  the  Tombigbee  River.  Both 
rivers  were  predominately  heterotrophic.  The 
Tombigbee  River  was  autotrophic  only  in  January, 
at  which  time  an  algal-based  community  existed' 
During  all  other  sampling  periods,  both  communi- 
ties were  dominated  by  bacteria  and  utilized  al- 
lochthonous  inputs.  (Author's  abstract) 
W89-06322 


EFFECTS  OF  WAVE  ENERGY  ON  PLANT  ES- 
TABLISHMENT IN  SHALLOW  LACUSTRINE 
WETLANDS, 

«,'-^,  5late  Univ  '  L°San-  DePt-  of  Fisheries  and 
Wildlife. 

A.  L.  Foote,  and  J.  A.  Kadlec. 

Journal  of  Freshwater  Ecology  JFREDW  Vol  4 

No.  4,  p  523-532,  December  1988.  3  fig,  1  tab   20 

ref. 

Descriptors:  'Vegetation  establishment,  'Wet- 
lands, 'Mud  flats,  'Tidal  flats,  'Saline  lakes 
'Great  Salt  Lake,  'Wave  action,  Lakes,  Vegeta- 
tion effects,  Sedimentation,  Suspended  sediments 
Bulrushes,  Seeds. 

Four  sampling  stations  were  randomly  chosen  in 
each  of  three  wetlands  in  the  Bear  River  Bay  of 
Great  Salt  Lake,  Utah.  To  measure  mud  flat  sedi- 
mentation rates,  two  sediment  traps  were  installed 
at  each  sampling  station.  Resuspension  area  of  the 
two  flooded  mud  flats  was  compared  with  resu- 
spension rates  of  the  vegetated  marsh  (Bear  River). 
Results  show  that  daily  sedimentation  rates  were 
not  as  strongly  influenced  by  vegetation  as  they 
were  by  other  factors  that  were  not  measured 
Wave  energy  resuspended  a  minimum  of  18  and  a 
maximum  of  511  metric  tons  of  sediment  per  ha 
each  month  in  mud  flats.  Large  amounts  of  sedi- 
ment were  resuspended  in  all  areas  sampled.  Sedi- 
ments traps  also  captured  seeds  that  were  removed 
from  the  seed  bank  when  sediments  were  resu- 
spended. Wave  break  exclosures  were  used  to 
compare  survival  of  alkali  bulrush  buds  planted  on 
protected  sites  with  those  planted  on  exposed  sites. 
Protected  buds  had  approximately  twice  the  sur- 
vival rate  as  exposed  buds.  Although  the  fate  of 
some  of  the  unprotected  buds  is  unknown,  these 
results  indicate  that  protection  from  waves  im- 
proves bud  survival.  However,  protection  may 
entail  some  risk  as  well.  Sediment  surface  eleva- 
tions within  and  behind  the  wave  exclosures  were 
several  cm  higher  by  the  end  of  the  growing 
season,  suggesting  that  our  protective  exclosures 
reduced  wave  energy  enough  to  let  suspended 
sediments  settle.  (VerNooy-PTT) 
W89-06323 


NUTRIENT  DYNAMICS  OF  A  SUBMERSED 
MACROPHYTE  COMMUNITY  IN  A  STREAM 
ECOSYSTEM  DOMINATED  BY  POTAMOGE- 
TON  PECTINATUS  L., 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Rensse- 
laer Fresh  Water  Inst. 
J.  D.  Madsen,  and  M.  S.  Adams. 
Journal  of  Freshwater  Ecology  JFREDW  Vol  4 
No.  4,  p  541-550,  December  1988.  3  fig,  2  tab   29 
ref. 

Descriptors:  'Cycling  nutrients,  'Limiting  nutri- 
ents, 'Submerged  plants,  'Macrophytes,  'Aquatic 
vegetation.  Nutrient  requirements,  Ecosystems, 
Stream  pollution,  Nutrients,  Potamogeton,  Ef- 
fluents. 

The  nutrient  dynamics  of  a  submersed  macrophyte 
community  dominated  by  Potamogeton  pectinatus 
L.  in  stream  receiving  sewage  effluent  was  studied 
for  one  calendar  year.  Major  sampling  sites  for 
water  chemistry  and  flow  were  located  at  the  Nine 
Springs  Sewage  Treatment  Plant,  at  Badfish  Creek 
south  of  Madison,  Wisconsin.  A  mass  balance  ap- 
proach demonstrated  that  the  Potamogeton  com- 
munity was  unimportant  (less  than  1%)  to  annual 
N,  P  and  K  dynamics.  In  addition,  these  nutrients 
did  not  limit  macrophyte  productivity.  Tissue  nu- 
trient concentrations  for  three  nutrients  examined 
averaged:  N  (4.16%),  P  (0.723%-).  and  K  (1.66%). 
Tissue  nutrient  concentrations  were  above  critical 
concentrations.  Macrophytes  were  not  a  significant 
seasonal  reservoir  of  nutrients,  with  daily  commu- 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

nity   uptake   rates   always   less   than    5'/i    of  daily 
nutrient  loading  rates.  (Author's  abstract) 
W89-06324 


NITROGEN  CYCLING  IN  ALTERED  AND 
NEWLY  CREATED  LAKES  NEAR  THE 
MOUNT  ST.  HELENS  VOLCANO, 

Washington   Univ.,   Seattle.   Coll.   of  Ocean   and 

Fishery  Sciences. 

R.  C.  Wissmar,  J.  A.  Baross.  M.  D.  Lilley.  and  C. 

N   Dahm. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4. 

No.  4,  p  551-568,  December  1988.  10  fig.  4  tab,  55 

ref.  NSF  Grants  DEB  7811339  and  811307  and 

Dept.  of  Agriculture  Forest  Service  Agreement 

PNW-80-178. 

Descriptors:  'Limnology,  *Nitrogen  cycle,  "Vol- 
canoes, *Mt.  St.  Helens,  *Lakes,  "Cycling  nutri- 
ents, Nitrogen  compounds,  Mixobacteria,  Limiting 
nutrients.  Heterotrophic  bacteria,  Nitrification, 
Phosphorus,  Sulfur,  Manganese,  Iron,  Carbon  di- 
oxide, Methane. 

Studies  in  1981  assessed  the  role  of  nitrogen  cycle 
reactions  and  related  microbial  and  chemical 
changes  in  volcanically  impacted  Spirit  Lake  and 
newly  created  South  Castle  and  North  Coldwater 
Lakes  within  Mt.  St.  Helens'  blast  zone.  These 
lakes  displayed  characteristics  of  nutrient  limita- 
tion and  a  favorable  environment  of  involvement 
of  mixitrophic  bacterial  utilization  of  nitrogen. 
Mixitrophy  was  implied  by  :  co-occurrence  of  both 
nitrification  and  denitriftcation;  possible  influences 
of  several  nitrogen  dissimilatory  nitrate  reduction 
and  assimilatory  reactions  on  the  formation  and 
consumption  of  nitrogen  intermediates  like  N20; 
possible  Mn/S  oxidizing  bacteria  involvement  in 
denitriftcation;  and  changes  in  concentrations  of 
C02,  CH4  and  dissolved  inorganic  nitrogen,  phos- 
phorus, sulfur,  Mn  and  Fe  species.  Microbial  and 
chemical  measurements  show:  assimilative  N-cycle 
reactions  and  phosphate  limitation  playing  increas- 
ingly important  roles  in  aerobic  strata;  and  dissimi- 
lative  nitrogen  and  other  microbially-geochemical- 
ly  mediated  chemical  reactions  dominating  in  an- 
aerobic hypolimnia  and  sediments.  (Author's  ab- 
stract) 
W89-06325 


HYDROLOGY  OF  LAKE  AMADEUS,  A 
GROUNDWATER-DISCHARGE  PLAYA  IN 
CENTRAL  AUSTRALIA, 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics. Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-06327 


ISOLATION  OF  ENTEROPATHOGENIC  AND 
ENTEROTOXIGENIC  ESCHERICHIA  COLI 
FROM  THE  DAL  LAKE  WATER  OF  KASH- 
MIR, 

Sher-i-Kashmir  Inst,  of  Medical  Sciences,  Srinagar 

(India).  Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 
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GREAT     LAKE     MANITOULIN:     GEORGIAN 
BAY  AND  THE  NORTH  CHANNEL, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5B. 
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PHYSICAL     LIMNOLOGY     OF     GEORGIAN 

HAY, 

Bedford  Inst  of  Oceanography.  Dartmouth  (Nova 

ill  Dept.  of  Fisheries  and  I  d  i  aw 
l.  It  Bennett 

Hydrobiologia  HYDROS,  Vol    163,  p  21-34,  June 
20,  I98E  lb,  6  ref. 

pioi  'Laki  i  imnology,  'Water  i  in  ula 
Hon.  'Georgian  Hay.  "Lake  Huron,  Great  I  akes, 
Precipitation,  Runoff,  Evaporation,  Watei  level, 
Hydrol  :   North  ( lhannel,  Water  ti  mpi 

wind  driven    «  m  r<  nti     Wal 

Mixing,  Stratification 


Limnologic  data  were  collected  at  51  stations  in 
Georgian  Bay  during  1974.  The  major  components 
of  the  water  balance  and  their  totals  for  the  year 
1974  expressed  as  cm  change  of  lake  level  were  (1) 
precipitation.  89.1;  (2)  runoff  from  the  drainage 
basin,  135.8;  (3)  evaporation,  95.1;  (4)  flow  to 
Norlb  Channel.  20.6,  and  (5)  change  of  lake  level, 
10.4.  The  minimum  surface  temperature  persisted 
for  one  month  beginning  in  late  February  maxi- 
mum surface  temperatures  occurred  in  early 
August  (19  C)  The  annual  heat  income  for  Geor- 
gian Bay  was  estimated  to  be  43,700  cal/sq  cm. 
The  spring  convective  periods  started  by  mid- 
April,  and  mixing  everywhere  to  the  bottom  con- 
tinued until  mid-June.  Lakewide  stratification  was 
present  at  the  end  of  June,  with  the  surface  layer 
becoming  about  10  m  deep.  Winds  were  weak  in 
June  and  July.  Generally,  the  daily  net  flow  was 
easterly  into  Georgian  Bay  whenever  relatively 
strong  winds  occurred.  In  July  through  October, 
the  flow  in  cubic  meters  per  second  was  about  100 
times  the  wind  speed  as  measured  in  meters  per 
second.  The  exchange  at  Main  Cannel  had  a  signif- 
icant influence  on  water  residence  and  flushing 
times  in  Georgian  Bay.  (See  also  W89-06335) 
(Cassar-PTT) 
W89-06336 


DISTRIBUTION  AND  COMPOSITION  OF  THE 
SURFICIAL  SEDIMENTS  OF  GEORGIAN  BAY 
AND  NORTH  CHANNEL, 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario). 

R.  L.  Thomas. 

Hydrobiologia  HYDRB8,  Vol.  163,  p  35-45,  June 

20,  1988.  4  fig,  5  tab,  8  ref. 

Descriptors:  *Sedimentology,  "Sediment  distribu- 
tion, 'Bottom  sampling,  'Lakes,  'Limnology, 
'Lake  sediments,  'Georgian  Bay,  'Lake  Huron, 
Path  of  pollutants,  Heavy  metals,  Great  Lakes, 
North  Channel,  Glacial  sediments,  Sediment  grad- 
ing, Trace  elements.  Mercury,  Lead,  Zinc,  Ar- 
senic, Oxidation-reduction  potential,  Sodium,  Sili- 
con, Mineralization,  Industrial  wastes. 

The  surficial  3  cm  of  sediment  was  analyzed  in  177 
samples  collected  in  Georgian  Bay  and  the  North 
Channel  (Lake  Huron)  in  1973.  Non-depositional 
sediments  were  coarser  than  depositional  basin 
sediments.  The  distribution  of  Eh  values  or  redox 
potential  for  Georgian  Bay  showed  the  oxidizing 
nature  of  the  surficial  sediments.  The  lower  the  Eh 
value  in  the  sediment,  the  more  enriched  and  pro- 
ductive was  the  overlying  water.  Eh  was  generally 
lower  in  finer  grained  sediments.  The  concentra- 
tions of  all  major  chemical  elements  (aluminum, 
magnesium,  calcium,  potassium,  titanium,  phospho- 
rus, manganese,  sulfur,  iron)  were  higher  in  the 
depositional  basin  sediments  than  in  the  non-depo- 
sitional zone.  Sodium  concentrations  were  remark- 
ably consistent  throughout  all  the  sediments, 
whereas  silicon  was  inversely  related  to  the  re- 
maining major  elements  with  a  deciease  from  the 
non-depositional  zone  to  the  depositional  basins. 
Trace  metals  levels  increased  from  non-deposition- 
al zones  to  the  fine-grained  deposits  of  the  deposi- 
tional basins.  The  metals  levels  in  Lake  Superior, 
Lake  Huron,  and  Georgian  Bay  were  compared. 
In  Georgian  Bay  high  levels  of  Hg,  As,  Pb  and  Zn 
were  seen  in  some  basin  sediments.  These  are  due 
to  sphalerite  mineralization  extending  eastward 
from  known  occurrences  in  the  Bruce  Peninsula. 
Hg  enrichment  has  occurred  in  the  southern  part 
of  Georgian  Bay,  presumably  from  industrial  input. 
(Sec  also  VV89-06335)  (Cassar-PTT) 
W89-06337 


GEOLOGY  AND  ENVIROMENTAL  SIGNIFI- 
CANCE OF  SEDIMENT  DISTRIBUTIONS  IN 
AN  AREA  OF  THE  SUBMERGED  NIAGARA 
ESCARPMENT,  GEORGIAN  BAY, 

<  anada  Centre  lor  Inland  Waters,  Burlington  (On- 
tario). 

I'   (i    Sly.  and  K.  Ci.  Saiuiilancls 

Hydrobiologia  HYDRB8,  Vol.  163,  p  47-76,  June 

'ii   L988    18  fig  '■  tab,  14  rel 

i  i.  .  riptors:  'Sediment  distribution,  'Aquatic  en- 
vironment, 'Georgian  Hay,  'Lake  Huron,  'Lakes, 
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Particle  size.  Organic  carbon.  Glacial  sediments. 
Trace  metals,  Heavy  metals.  Lead.  Mercury. 
Copper,  Invertebrates,  Benthic  fauna.  Pontoporeia, 
Oligochaetes.  Midges,  Limnology,  Geochemistry. 
Oxidation-reduction  potential,  Sculpin 

In  the  study  area  of  Georgian  Bay  (a  spur  of  the 
Niagara  Escarpment  and  part  of  the  Flowerpot 
basin)  bedrock  is  exposed  on  islands  and  shoals,  but 
much  of  the  area  is  covered  with  10  to  20  m  of 
glacial  till.  Glaciolacustrine  clay  occurs  in  thin 
patches  on  the  spur  and  in  deposits  up  to  70  m 
deep  in  the  deepest  parts.  The  distribution  of 
recent  sediments  (lag-gravels,  sands,  and  silty 
clays)  reflect  major  postglacial  lake  level  changes 
in  the  Huron-Georgian  Bay  basin.  The  preglacial 
Lake  Algonquin  (110-120  m  above  present  lake 
level)  was  succeeded  by  a  low  level  lake  (120-130 
m  below  present  lake  level).  Sediment  geochemis- 
try in  Georgian  Bay  is  similar  to  other  parts  of  the 
Great  Lakes,  but  calcium  carbonate  levels  are 
lower  than  expected,  except  in  some  deposits  of 
glaciolacustrine  clay.  Anthropogenic  loadings  of 
nutrients  and  trace  metals  show  no  major  influence 
on  sediment  composition.  Hg  is  present  at  low 
levels  except  for  anomalously  high  values  in  some 
deepwater  modern  deposits.  The  high  positive  Eh 
values  at  a  sediment  depth  of  1.5  to  2.0  cm  indicate 
strongly  oxidizing  conditions  over  most  of  the  lake 
bed.  In  the  benthos  chironomid  concentrations 
were  greatest  in  sandy  sediments  and  in  fine  silty 
clays,  with  maxima  at  65  and  95  m  depths.  Oligo- 
chaetes are  least  in  areas  of  thin  recent  mud  or 
exposed  glaciolacustrine  clay.  Pontoporeia  and 
sculpins  are  most  numerous  at  depths  between  50- 
110  m,  as  shown  in  underwater  photographs  of 
burrows  and  fin  marks.  (See  also  W89-06335) 
(Cassar-PTT) 
W89-06338 


CHEMICAL  LIMNOLOGY  OF  GEORGIAN 
BAY  AND  THE  NORTH  CHANNEL  BETWEEN 
1974  AND  1980, 

Ontario   Ministry  of  the   Environment,  Toronto. 
Hazardous  Contaminants  Coordination  Branch. 
R.  R.  Weller. 

Hydrobiologia  HYDRB8,  Vol.  163,  p  77-83,  June 
20,  1988.  2  fig,  9  ref. 

Descriptors:  'Water  chemistry,  'Lakes,  'Eutroph- 
ication,  'Limnology,  'Lake  Huron,  'Georgian 
Bay,  North  Channel,  Oligotrophic  lakes,  Nutrients, 
Water  quality,  Phosphorus,  St.  Mary's  River,  Sault 
Ste.  Marie,  Geology,  Water  circulation,  Water  pol- 
lution sources,  Path  of  pollutants,  Chemical  prop- 
erties, Great  Lakes,  Water  exchange. 

Intensive  surveys  of  Georgian  Bay  and  the  North 
Channel  were  done  in  1974  and  1980.  This  paper 
reviews  the  main  findings  of  the  surveys  and  de- 
scribes the  main  factors  that  determine  the  chemis- 
try of  the  two  water  bodies.  Georgian  Bay  is 
oligotrophic.  Its  chemistry  is  determined  chiefly  by 
natural  phenomena,  specifically  the  geology  of  the 
drainage  basin  and  the  river  runoff  in  the  spring, 
and  by  exchange  with  Lake  Huron  and  the  North 
Channel.  Localized  eutrophication  is  found  in  the 
bays  along  the  southern  shore.  The  chemistry  of 
the  North  Channel  is  determined  by  its  very  short 
residence  time  (about  two  years)  caused  by  the 
large  inflow  from  St.  Mary's  River.  The  water 
quality  in  the  river  reflects  that  of  Lake  Superior 
and  the  inputs  of  nutrients  and  contaminants  from 
Sault  Ste.  Marie.  Because  of  the  short  flushing 
time,  the  channel  remains  oligotrophic  despite  the 
large  loadings  of  phosphorus.  (See  also  W89- 
06335)  (Author's  abstract) 
W89-06339 


PHYTOPLANKTON  AND  PHOSPHORUS  IN 
SOUTHERN  GEORGIAN  BAY,  1973-1982,  AND 
IMPLICATIONS  FOR  PHOSPHORUS  LOAD- 
ING CONTROLS, 

Ontario   Ministry   of  the   Environment,    Rexdale. 

Water  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 
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ORGIAN  BAY  PHYTOPLANKTON  ECOLO- 
AND  RESPONSE  TO  CONTAMINANTS, 

nada  Centre  for  Inland  Waters.  Burlington  (Oh- 
io). 

r  primary  bibliographic  entry  see  Field  ^C 
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YCOLOGICAL  STUDIES  IN  THE  NORTH 
INNEL,  LAKE  HURON, 

iada  Centre  for  Inland  Waters.  Burlineton  (On- 

o). 

Munawar.  I.  F.  Munawar.  L.  H.  McCarthy. 

IH.  C  Duthie. 

drobiologia    HYDRB8.    Vol.    163,   p    119-134 

e  20.  1988.  10  fig,  5  tab.  24  ref. 

scriptors:  'Water  pollution  effects.  *Lakes, 
tytoplankton.  'Lake  Huron,  *Productivity, 
;ae.  Oligotrophy  lakes.  Primary  productivity, 
toms,  Chrysophyta,  Cryptophyta.  Chloro- 
1a,  Chlorophyll.  Stratification.  Nutrients. 
tals.  Biomass,  Bioassay,  Flushing.  Temperature 
cts.  Lake  Superior.  Limnology,  North  Chan- 
Great  Lakes. 

!  phytoplankton  of  North  Channel  in  Lake 
on  and  its  productivity  were  studied  at  8  sta- 
s  distributed  across  the  channel  during  May  to 
ober  1974.  The  mean  percent  biomass  at  each 
ion  indicated  Diatomeae  (59-77%)  and  phyto- 
ellates  such  as  Chrysophyceae  (4-21%)  and 
ptophyceae  (7-19%)  as  the  dominant  contribu- 
.  Seasonal  variations  of  biomass  ranged  from 
to  0.35  g  per  cu  m  with  a  single  peak  during 
lifted  conditions.  Diatomeae  dominated 
mghout  the  period  of  investigation  followed  by 
ysophyceae  and  Cryptophyceae.  Biomass  com- 
tion  by  size  revealed  the  dominance  of  ultra- 
ikton  (5-20  micrometer)  which  contributed  29- 
;  to  the  total  biomass.  Species  such  as  Fragi- 
i  crotonensis,  Tabellaria  fenestrata,  Synedra 
i  var.  radians,  Cyclotella  comta  and  C.  bodan- 
made  substantial  contributions  during  the  un- 
ified and  stratified  conditions.  Ultraplankton 
ributed  overwhelmingly  to  the  primary  pro- 
i\it\  as  measued  by  carbon- 14  uptake.  The 
aminant  bioassays  with  single  metals,  metals  in 
bination  and  a  mixture  of  metals  demonstrated 
the  ultraplankton's  carbon  assimilation  was 
sited  significantly,  revealing  their  sensitivity  to 
aminants.  Phytoplankton  ecology  of  the  chan- 
appears  to  be  affected  by  tributary  inflows. 
strial/municipal  inputs,  and  short  flushing 
s.  However,  statistical  treatment  of  the  ultra- 
kton  biomass  showed  correlations  with  tem- 
ture  and  nutrients.  Based  on  phycological  and 
ological  characteristics,  the  Channel  appears 
!  oligotrophia  The  chlorophyll/biomass  ratios 
Activity  Coefficient  (P/B)  align  it  with  the 
t  oligotrophy  Lake  Superior  in  metabolic  effi- 
cy.  (See  also  W89-06335)  (Author's  abstract) 
■06342 


the  greatest  amount  (52%).  followed  by  Chryso- 
phyceae (15%).  and  Cyanophyta  (12%).  In  North 
Channel  Diatomeae  were  prevalent  (66%).  fol- 
lowed by  Cyanophyta  (13%).  Normalized  plank- 
ton biomasspectra  for  both  ecosystems  are  typical 
of  those  found  in  Lake  Superior  and  offshore  Lake 
Huron-oligotrophic.  (See  also  W89-06335) 
W89-06343 


NKTON  COMMUNITY  STRUCTURE  AND 
E  SPECTRA  IN  THE  GEORGIAN  BAY  AND 
ITH  CHANNEL  ECOSYSTEMS, 
dale  Coll.,  Mississauga  (Ontario).  Dept.  of  Zo- 

y- 

J.  Sprules.  M.  Munawar,  and  E.  H.  Jin 
robiologia   HYDRB8.    Vol.    163.   p    135-140 
20,  1988.  2  fig,  5  tab.  25  ref. 

:riptors:  'Copepods.  'Plankton.  'Lakes.  *Lim- 
gy.  'Diatoms,  Lake  Huron.  Georgian  Bay. 
h  Channel.  Algae.  Invertebrates.  Oligotrophic 
>.  Chrysophyta.  Cyanophyta.  Calanoida,  Phy- 
inkton.  Zooplankton.  Great  Lakes.  Biomass. 
:rfleas.  Rotifers. 

plankton  and  phytoplankton  were  surveyed  in 
rgian  Bay  and  North  Channel  during  1974 
n  seasonal  zooplankton  biomasses  were  229.5 
224.8  microgram  per  liter  in  North  Channel 
Oeorgian  Bay.  respectively.  In  both  svstems 
pods  constituted  the  greatest  proportion  (76- 
)  of  the  zooplankton  biomass.  with  calanoids 
h  i JJnidam  than  c>c,nP°ids  Cladocerans  com- 
d  16-19%  of  the  mean  seasonal  biomass.  with 
:rs  and  the  larger  invertebrate  predators  being 
"nor  importance.  In  the  phytoplankton  bio- 
ol  Georgian  Bay  the  Diatomeae  contributed 


BENTHIC  MACRO-ALGAE  OF  GEORGIAN 
BAY.  THE  NORTH  CHANNEL  AND  THEIR 
DRAINAGE  BASIN, 

Rhode  Island  Univ..  Kingston.  Dept.  of  Botany. 
R.  G.  Sheath,  J.  A.  Hambrook.  and  C.  A.  Nerone. 
Hydrobiologia    HYDRB8.    Vol.    163,    p    141-148 
June  20,  1988.  10  fig,  2  tab,  43  ref. 

Descriptors:  'Benthic  flora,  'Catchment  areas, 
'Lakes,  'Limnology,  'Aquatic  plants,  'Algae, 
'Macrophytes,  'Lake  Huron,  'Georgian  Bay. 
Great  Lakes,  North  Channel,  Cladophora.  Chara, 
Rivers.  Species  composition,  Ecological  distribu- 
tion, Limiting  nutrients.  Standing  crops,  Biomass. 

Thirty-nine  subgeneric  taxa  of  macroalgae  were 
collected  from  83  sites  in  Georgian  Bay,  the  North 
Channel  and  their  drainage  basin.  There  were  15 
species  in  the  Bay  and  Channel  and  32  species  in 
streams,  rivers  and  impoundments  in  the  basin. 
Only  8  of  the  Bay  and  Channel  species  were  also 
found  in  the  watershed.  Cladophora  glomerata  was 
the  most  important  species  in  Georgian  Bay  and 
the  North  Channel,  having  an  estimated  640,000  sq 
m  cover  and  190,000  fresh  weight  standing  crop. 
However,  this  species  was  largely  concentrated  on 
the  southwestern  shorelines  of  these  water  bodies. 
Its  distribution  along  the  northeastern  shoreline 
appears  to  be  limited  by  total  ion  and  phosphorus 
levels.  Chara  globularis/vulgaris  was  the  subdo- 
minant  taxon  in  Georgian  Bay  and  the  North 
Channel  with  an  estimated  70,000  sq  m  cover  and 
15,000  kg  fresh  weight  biomass.  This  species  was 
more  widely  distributed  than  C.  glomerata.  No 
other  taxon  contributed  significantly  to  the  stand- 
ing crop.  The  maximum  benthic  macroalgal  bio- 
mass was  estimated  to  be  approximately  10%  of 
the  phytoplanton  biomass.  (See  also  W89-06335) 
(Author's  abstract) 
W89-06344 


DOMINANT      ATTACHED       FILAMENTOUS 

ALGAE   OF   GEORGIAN   BAY,   THE   NORTH 

CHANNEL    AND    EASTERN    LAKE    HURON: 

FIELD    ECOLOGY    AND    BIOMOMTORING 

POTENTIAL  DURING  1980, 

Ontario   Ministry   of  the   Environment,   Rexdale. 

Water  Resources  Branch. 

M.  B.  Jackson. 

Hydrobiologia    HYDRB8,    Vol.    163,   p    149-171 

June  20,  1988.  6  fig,  8  tab,  29  ref. 

Descriptors:  'Water  temperature,  'Water  pollution 
effects,  'Lakes,  'Limnology,  'Algae,  'Nutrients, 
'Lake  Huron,  Georgian  "Bay,  North  Channel, 
Ulothrix,  Cladophora,  Filamentous  algae,  Bangia, 
Trace  metals,  Chromium,  Copper,  Nickel,  Lead,' 
Bioaccumulation,  Species  composition.  Ecological 
distribution.  Light  quality,  Limiting  nutrients.  En- 
richment, Impaired  water  quality,  Municipal 
wastewater.  Leaching.  Path  of  pollutants,  Aquatic 
plants.  Phosphorus. 

Field  investigations  during  the  ice-free  period  of 
1980  confirmed  that  the  dominant  attached  fila- 
mentous algae  in  the  Canadian  waters  of  Lake 
Huron  were  the  green  algae  Ulothrix  zonata  and 
Cladophora  glomerata,  and  the  red  alga  Bangia 
atropurpurea.  Consideration  of  temperature,  light, 
turbulence,  nutrients  and  substrate  availability 
showed  that  temperature  controlled  seasonal  perio- 
dicity and  nutrient  availability  limited  distribution. 
Remote  shorelines  were  largely  devoid  of  attached 
filamentous  algae,  even  though  growth  conditions 
were  favorable.  This  was  attributed  to  low  phos- 
phorus and/or  halide  levels.  Algae  were  found  in 
areas  enriched  by  natural  or  anthropogenic  nutri- 
ents The  beginning  of  water  quality  degradation 
was  marked  by  an  increase  in  Ulothrix  distribution, 
followed  by  fringing  Cladophora,  then  submerged 
Cladophora.  The  filamentous  algae  accumulated 
elements  in  proportion  to  their  availability  in  the 
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Lakes — Group  2H 

surrounding  water.  Maximum  algal  metal  concen- 
trations (Cr.  29.0;  Cu,  46.6;  Ni,  34.0:  Pb.  55.0.  all  in 
microgram/gram)  were  found  at  municipal 
wastewater  outfalls,  river  mouths,  and  harbors. 
Metals  levels  found  at  remote  sites  in  eastern  Geor- 
gian Bay  were  attributed  to  leaching  from  soil  and 
rock.  These  were  as  follows:  Cr.  12.0-155-  Cu 
18.0;  Ni,  15.0-16.0:  and  Pb,  8.5-8.8.  all  in  micro- 
gram/gram). (See  also  W89-06335)  (Cassar-PTT) 
W89-06345 


ZOOPLANKTON  FILTRATION  RATES  IN 
LAKE  HURON,  GEORGIAN  BAY  AND  NORTH 
CHANNEL. 

Illinois  Natural  History  Survey.  Champaign. 
P.  E.  Ross,  and  M.  Munawar. 
Hydrobiologia    HYDRB8,    Vol.    163.    p    173-177 
June  20,   1988.  2  fig,  2  tab,  9  ref.  Fisheries  ana- 
Oceans  Canada  Project  80-FR-141. 

Descriptors:  'Lake  Huron,  'Georgian  Bay.  'Feed- 
ing rates,  'Filtration,  'Food  chains.  'Lakes,  'Lim- 
nology, 'Zooplankton,  Phytoplankton,  Great 
Lakes,  North  Channel.  Algae.  Biomass. 

Zooplankton  community  filtration  rates  (7200  to 
137,000  ml/d/cu  m)  were  measured  at  four  sta- 
tions: Saginaw  Bay,  mid-Lake  Huron,  Georgian 
Bay  and  North  Channel.  Highest  rates  wereob- 
served  during  late  September.  The  smallest  size 
class  of  food  yielded  the  highest  filtration  rate. 
Community  feeding  rates  for  late  May  were  calcu- 
lated for  Georgian  Bay  and  North  Channel  of  0.09 
and  0.015  mg  C  per  cu  m  per  day,  respectively. 
Percent  cropping  rates  were  0.74  and  0.35  per  day, 
respectively.  Comparison  of  feeding  rates  to  litera- 
ture values  for  zooplankton  biomass  showed  that 
algal  food  alone  does  not  support  the  population 
(See  also  W89-06335)  (Cassar-PTT) 
W89-06346 


CHANGES  IN  THE  GEORGIAN  BAY  FISH 
COMMUNITY,  WITH  SPECIAL  REFERENCE 
TO  LAKE  TROUT  (SALVELINUS  NAMAY- 
CUSH)  REHABILITATION, 

Ontario  Ministry  of  Natural  Resources,  Toronto. 
Lake  Huron  Fisheries  Research  Unit. 
B.  A.  Henderson,  and  N.  R.  Payne. 
Hydrobiologia    HYDRB8,    Vol.    163,    p    179-194 
June  20,  1988.  9  fig,  6  tab,  40  ref. 

Descriptors:  'Succession,  'Rehabilitation.  'Lakes, 
'Fisheries,  'Lake  Huron,  'Georgian  Bay.  'Trout. 
'Fish  populations,  Whitefish.  Cisco,  Lamprey, 
Great  Lakes,  Lake  trout,  Alewife,  Smelt,  Salmon, 
Splake.  Commerical  fishing. 

Data  on  commercial  fishing  catches  from  the  1920s 
to  the  present  in  Georgian  Bay.  Lake  Huron  were 
analyzed.  The  most  striking  changes  were  the  near 
extinction  of  the  lake  trout;  reductions  in  lake 
herring,  deepwater  ciscoes  and  lake  whitefish;  and 
the  increase  in  abundance  of  smelt  and  alewife. 
These  changes  were  attributed  to  overfishing  for 
lake  trout,  lake  whitefish.  and  deepwater  ciscoes 
and  the  introduction  of  new  species  such  as  sea 
lamprey,  alewife,  rainbow  smelt,  and  salmonids.  In 
an  effort  to  replenish  the  cold-water  fish  popula- 
tion, a  fast  growing  and  early  maturing  hybrid 
trout  (splake  =  S.  Salvelinus  namaycush  *x  S.  fon- 
tinalis)  and  its  backcross  to  lake  trout  were  selec- 
tively bred  for  stocking  in  Georgian  Bay.  Splake 
did  poorly  because  of  low  survival  immediately 
after  planting.  The  backcross  survival  after  plant- 
ing was  better,  but  adult  mortality  was  still  high. 
Adult  survival  of  backcross  improved  considerably 
after  restrictions  were  placed  on  the  commercial 
fishery  in  1984.  The  first  naturally  produced  back- 
cross  larvae  were  collected  in  1985.  (Cassar-PTT) 
W89-06347 


CHANGES  IN  THE  NORTH  CHANNEL  FISH 
COMMUNITY  WITH  EMPHASIS  ON  PINK 
SALMON  (ONCORHYNCHUS  GORBUSCHA 
WALBAUM), 

Ontario  Ministry  of  Natural  Resources.  Toronto. 

Lake  Huron  Fisheries  Research  Unit. 

For  primary  bibliographic  entry  see  Field  81 

W89-06348 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 


SEDIMENTARY  DIATOM  ASSEMBLAGES 
AND  THEIR  UTILITY  IN  COMPUTING 
DIATOM-INFERRED  PH  IN  SUDBURY  ON- 
TARIO LAKES, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 
Aquatic  Research  Centre. 
S.  S  Dixit,  A.  S.  Dixit,  and  R.  D.  Evans. 
Hydrobiologia  HYDRB8,  Vol.  169,  No.  2,  p  135- 
148,    November   21,    1988.    6   fig,    5    tab,   45    ref. 

Descriptors:  *Acid  rain  effects,  "Lakes,  'Sedi- 
ments, 'Hydrogen  ion  concentration,  'Limnology, 
'Acidic  water,  'Diatoms,  'Paleolimnology,  Algae, 
Lake  sediments,  Metals. 

Surface  sediment  diatoms  from  30  Sudbury  lakes 
were  analyzed  to  establish  a  relationship  between 
diatoms  and  limnological  characteristics  of  these 
lakes.  Factor  analysis  of  various  chemical  and 
physical  variables  suggested  that  most  of  the  vari- 
ance was  associated  with  the  pH,  pH-metal,  and 
conductivity  factors.  Factor  analysis  of  common 
diatom  taxa  indicated  that  the  distribution  of  most 
of  these  diatoms  was  closely  related  to  lake  water 
pH  and/or  pH  related  factors.  Regression  analysis 
of  various  pH  indicator  assemblages  with  measured 
lake  water  pH  also  demonstrated  significant  rela- 
tionships. Among  the  transfer  functions  used  to 
compute  diatom-inferred  pH,  multiple  regressions 
using  pH  indicator  assemblages  proved  to  be  the 
best.  Using  this  method,  an  accuracy  of  about  0.3 
pH  unit  was  achieved,  even  for  lakes  which  re- 
ceived large  trace  metal  inputs  concurrent  with 
increase  in  acidity.  The  presence  of  planktonic 
diatoms  in  acidic  lakes  suggests  that  the  widely 
accepted  hypothesis  that  planktonic  diatoms  are 
greatly  reduced  in  waters  at  pH  below  5.6  is  not 
always  true.  (Author's  abstract) 
W89-06349 


SEASONAL  VARIATIONS  IN  PHYTOPLANK- 
TON  SIZE  STRUCTURE  IN  LAKE  CROM- 
WELL (LAURENTIAN  SHIELD),  QUEBEC, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

I.  T.  Jordan,  P.  E.  Ross,  and  B.  Pinel-Alloul. 
Hydrobiologia  HYDRB8,  Vol.  169,  No.  2,  p  167- 
182,   November  21,    1988.   7  fig,   3  tab,   110  ref. 
NSERC  A7766  and  A0225,  FCAC  EO  0467. 

Descriptors:  'Limnoloyg,  'Lakes,  'Seasonal  varia- 
tion, 'Phytoplankton,  Algae,  Lake  Cromwell, 
Quebec,  Water  temperature.  Temperature,  Acidic 
water. 

Seasonal  variation  in  phytoplankton  size  classes 
was  studied  over  a  year  in  1983-1984  in  Lake 
Cromwell,  a  small,  mesotrophic,  slightly  acidic, 
brown-water  lake.  The  2-16  micrometer  algae 
(Classes  1  to  3)  contributed  >  80%  of  the  total 
phytoplankton  numbers  throughout  the  sampling 
period  and  >  60%  of  the  total  biomass  from 
August  1983  to  May  1984  In  early  summer  the  2-8 
micrometer  algae  (Classes  1  and  2)  declined  stead- 
ily in  relative  abundance  and  biomass,  showing 
minimum  proportions  during  fall  turnover,  then 
increasing  sharply  to  a  maximum  from  November 
19X3  to  June  1984.  when  they  comprised  70-90% 
of  the  total  phytoplankton  abundance  and  10-60% 
of  total  biomass.  There  was  a  dramatic  increase  in 
the  8-16  micrometer  class  (Class  3)  from  the  end  of 
July  to  October  19X1,  when  it  accounted  for 
^45%  of  total  phytoplankton  biomass  and  abun- 
1  nip  i  size  classes  investigated  were  No.  4, 
No.  5,  32-64;  No.  6,  64-128;  No.  7,  128-256; 
No  256-512;   and    No.   9.    >512   micrometers. 

'  l  4  and   5  had   increased   abundam  i      am 

e«  in  summer,  ('lasses  6  to  9  were  relatively 
■  i  lain  in  abundance  and  biomass.  In  multiple 
lions  between  environmental  param- 

eteri  and  size  classes,  temperature  was  always  (he 
most  important  variable   (Cassar-PI   I  ) 

W89  r> 
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For  primary  bibliographic  entry  see  Field  5C. 
W89-06351 


BENTHIC      NEMATODES      IN      ACIDIFIED 
LAKES:  CASE  OF  A  NEGLECTED  GRAZER, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-06352 


AERATION  OF  LAKE  MUTEK  AS  A  METHOD 

OF  RECULTIVATION:  RANGE  OF  STUDIES 

AND    LAKE    MORPHOLOGY    (NAPOWIETR- 

ZANIE  JEZIORA  MUTEK  JAKO  METODA  RE- 

KULTYWACJI  ZAKRES  BADAN  I  MORFOLO- 

GIA  ZBIORNIKA), 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland). 

For   primary   bibliographic   entry   see   Field    5G. 

W89-06356 


CHANGES  OF  WATER  CHEMISTRY  IN- 
DUCED BY  ARTIFICIAL  AERATION  OF  LAKE 
MUTEK  (ZMIANY  CHEMIZMU  WOD  JE- 
ZIORA MUTEK  POD  WPLYWEM  TRZYLET- 
NIEGO  SZTUCZNEGO  NAPOWIETRZANIA), 
Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Inst,  of  Hydrobiolgy  and  Water  Conser- 
vation. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-06357 


CHEMISTRY  OF  BOTTOM  SEDIMENTS  IN 
LAKE  MUTEK  INDUCED  BY  ARTIFICIAL 
AERATION  (CHEM1ZM  OSADOW  DENNYCH 
JEZIORA  MUTEK  PODDANEGO  EKSPERY- 
MENTOWI  SZTUCKZNEGO  NAPOWIETR- 
ZANIA), 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Inst,  of  Hydrobiolgy  and  Water  Conser- 
vation. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-06358 


EFFECT  OF  ARTIFICIAL  LAKE  DESTRATIFI- 
CATION  ON  CHANGES  OF  PHYTOPLANK- 
TON BIOMASS  (WPLYW  SZTUCZNEJ  DES- 
TRATYFIKACJI  JEZIORA  NA  ZMIANY  BIO- 
MASY  PLANKTONU  ROSLINNEGO), 
Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Inst,  of  Hydrobiolgy  and  Water  Conser- 
vation. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-06359 


PHYTOPLANKTON    OF    AN    ARTIFICIALLY 

AERATED  LAKE  MUTEK  (PLANKTON  ROS- 

LINNY     JEZIORA     MUTEK     PODDANEGO 

SZTUCZNEMU    NAPOWIETRZANIU    HYPO- 

LIMNIONU), 

Instytut      Rybactwa     Srodladowego,      Piaseczno 

(Poland).  Zaklad  Rybactwa  Stawowego. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-06360 


CHARACTERISTICS  OF  MORE  IMPORTANT 

SPECIES    OF    HYDROMACROPHYTES    AND 

THEIR  BIOMASS  IN  A  RECULTIVATED  LAKE 

MUTEK    (CHARAKTERYSTYKA     WAZNIEJS- 

ZYCH  GATUNKOW  HYDROMAKROFITOW  1 

ICH  BIOMASY  W  REKULTYWOWANYM  JE- 

ZIORZE  MUTEK), 

Instytut      Rybactwa      Srodladowego,      Piaseczno 

(Poland).  Dept.  of  Pond  Management. 

For   primary    bibliographic   entry   see   Field    5G. 

W89-06361 


BACTERIOLOGICAL  WATER  QUALITY  OF 
AN  ARTHICALI.Y  DESTRATIFIED  LAKE 
(CZYSTOSC  BAKTERIOLOGICZNA  WODY  JE- 
ZIORA SZTCUZNIE  DESTRATY1TKOWAN- 
EGO), 

Akademia  Rolnic/o-  IVchnic/na,  Ols/lyn-Korlow 
(Poland).  Inst,  of  Hydrobiolgy  and  Water  Conser- 
vation. 

i  mi    primary  bibliographic  entry  sec  Field   5G. 


WX9-06362 


MICROBIOLOGICAL  STUDY  OF  AN  ARTII 
CIALLY  DESTRATIFIED  LAKE  (MIKROBI 
LOGICZNE  BADANIA  JEZIORA  SZTUCZM 
DESTRATYFIKOWANEGO), 

Akademia   Rolniczo-Techniczna,  Olsztyn-Kora 

(Poland).  Inst,  of  Hydrobiolgy  and  Water  Consi 

vation. 

S.  Niewolak. 

Polish   Agricultural   Annual,   Series   H.   Fisheri 

Vol.  101,  No.  l,p  155-172.  1988.  4  fig,  3  tab.  52  r 

English  summary. 

Descriptors:  'Lake  restoration,  'Lakes,  *Wai 
quality  control,  'Fisheries,  'Aeration,  *Phyi 
plankton,  'Bacteria,  'Eutrophic  lakes,  'La 
Mutek,  'Poland,  Destratification,  Microbiologk 
studies,  Heterotrophic  bacteria,  Yeasts,  Fun 
Algae,  Zooplankton,  Sediments,  Bottom  se 
ments,  Lake  sediments.  Rainfall,  Runoff,  Oxyge 
ation. 

Microorganisms  were  studied  in  the  bottom  so 
ments  and  water  column  of  Lake  Mutek,  whi 
was  artificially  aerated  during  1978-1980.  The  la 
was  destratified  during  1979  and  1980  Duri 
these  periods  the  changes  in  quantitative  compel 
tion  and  vertical  distribution  of  bacterioplanktt 
heterotrophic  bacteria,  and  yeasts  were  observt 
The  total  number  of  bacterioplankton  varied  frc 
61,000  to  303,432,000  cells/ml,  heterotrophic  bi 
teria  from  10  to  2,300,000  cells/ml,  and  yeasts  frc 
0  to  773  colonies/ml.  Actinomycetes  and  filame 
tous  fungi  were  rare  and  did  not  exceed  62  and  1 
colonies/ml,  respectively.  During  the  study  peril 
the  average  numbers  of  bacterioplankton  and  1 
terotrophic  bacteria  decreased  gradually,  reachi 
the  lowest  level  in  1980.  Yeasts  increased 
number  in  the  first  year  of  aeration  and  decreas 
to  original  levels  during  the  two  subsequent  yea 
In  1977  and  1978  physicochemical  conditions 
vored  maximal  numbers  of  bacterioplankton,  heti 
otrophic  bacteria  and  yeasts  in  the  metalimnion. 
1979  and  1980  the  absence  of  a  thermocline  ii 
paired  algal  stratification  in  the  optimal  radiati 
conditions,  favoring  higher  numbers  of  the 
microorganisms  in  deeper  water  layers  and  abo 
the  bottom.  Microorganisms  were  also  less  abi 
dant  in  layers  where  zooplankton  were  active 
feeding.  Higher  numbers  of  heterotrophic  bacter 
Actinomycetes,  filamentous  fungi  and  yeasts  we 
frequently  noted  after  heavy  rainfalls,  a  result 
microorganisms  washing  in  from  surrounding  pi 
tures.  All  organisms  were  more  numerous 
bottom  sediments  than  in  water.  Turbulence 
sediments  during  aeration  could  have  facilitat 
transfer  of  organisms  from  sediment  to  water.  (S 
W89-06356  thru  W89-06362  and  W89-06364  th 
W89-06365)  (Cassar-PTT) 
W89-06363 


ZOOPLANKTON     IN     ARTIFICIALLY     AE 

ATED  LAKE  MUTEK  IN  THE  PERIOD  191 

1980  (ZOOPLANKTON  SZTUCZNI 

NAPOWIETRZANEGO   JEZIORA   MUTEK 

LATACH  1977-1980), 

Akademia  Rolniczo-Techniczna,  Olsztyn-Korto 

(Poland).  Inst,  of  Hydrobiolgy  and  Water  Conse 

vation. 

For   primary   bibliographic   entry   see   Field  5< 

W89-06364 


CHANGES  IN  FISHERY  PRODUCTION  C 
LAKE  MUTEK  (ZMIANY  PRODUKCJI  R 
BACKEIJ  JEZIORA  MUTEK), 

Instytut       Rybactwa      Srodladowego,      Olszty 

Kortowo  (Poland). 

For   primary   bibliographic   entry   see   Field  5( 

W89-06365 


HYDROGEN  SULFIDE  PRODUCTION  I 
BOTTOM  SEDIMENTS  IN  THE  NORTHER 
AND  SOUTHERN  LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiologic 

Station 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06370 
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JDIUKI)  MPS  METHOD  FOR  COUNTING 
ICOTROPHIC  BACTERIA  BY  USING  NAT- 
:\l  I  V  OCCURRING  ORGANICS, 
oto  Univ.  (Japan).  Dept  of  Fisheries. 
Fukami.  S.  Ohara.  Y.  Ishida.  and  A.  A. 
riazzi. 

>pon  Suisan  Gakkaishi  NSUGAF,  Vol.  54,  No 
p   1659-1663.   September    1988.    5   fig.    12   ref 

eriptors:  'Oligotrophy,  *Heterotrophic  bacte- 
•Bacterial  analysis,  'Dissolved  solids,  *Most 
bable  number  test.  'Lakes,  Bacteria!  counting, 
[anic  carbon.  Chemical  oxygen  demand. 

MPN    (most    probable    number)    method    was 
lifted  to  determine  the  number  of  oligotrophic 
term  in  fresh  water.  A  series  of  MPN  media 
e  prepared  with  natural  lake  water  by  either 
slaving  or  filter-sterilization,  and  with*  diluted 
lone  solution  (0.5  mg/L)  as  a  reference.  Bacte- 
growth-positive  test  tubes  were  judged  directly 
pifluorescence  microscopic  counting.  The  bac- 
j  counts  using  the  medium  of  filtered-sterilized 
itu  lake  water  was  significantly  higher  than 
e  obtained  by  autoclaved  in  situ  lake  water  or 
one  media.  The  difference  in  counting  values 
■  een    autoclaving    and    filter-sterilization    was 
h  larger  when  natural  lake  water  media  were 
ared  after  several  days'  incubation  under  light 
lition.  In  this  period,  the  organic  carbon  con- 
ration   (as   COD,   chemical   oxygen   demand) 
:ased  more  than  twice,  mainly  due  to  the  ex- 
on  by  phytoplankton.  Naturally  occurring  dis- 
id  organic  matter,  which  was  much  suitable 
he  growth  of  autochthonous  bacteria  (oligo- 
is)  in  the  corresponding  period,  becomes  one 
le  best   media  for  counting   the  number  of 
itrophic  bacteria.  Seasonal  fluctuation  of  bac- 
counts    obtained    by    the    present    method 
'ed  a  good  correlation  to  that  of  chlorophyll  a, 
esting  that  the  natural  population  of  heterotro- 
bactena   was   influenced   by   phytoplankton 
igh  its  excreted  organic  carbon.  (Author's  ab- 

■06371 


Lakes— Group  2H 


DICTABILITY  OF  CHANGE  IN  SHORE- 
'.  XEGETATION  IN  A  HYDROELECTRIC 
sRVOIR,  NORTHERN  SWEDEN, 

i    Univ.     (Sweden).     Dept.     of    Ecological 

rimary  bibliographic  entry  see  Field  21. 
06375 


SPECIES  RICHNESS  IN  RELATION  TO 
S  AREA,  PH,  AND  OTHER  ABIOTIC  FAC- 
>  IN  ONTARIO  LAKES, 

10  Ministry  of  Natural  Resources,  Toronto 
rimary  bibliographic  entry  see  Field  5C. 
36377 


KM*.  c°F  BLUEGREEN  ALGAL 
5*SW  A  SALINE  DESERT  LAKE  EVAL- 

2t2)^MOTE  SENSING:  EVIDENCE 
NITROGEN  CONTROL, 

ria  State  Univ.,  Tempe.  Dept.  of  Zoology 
Galat.  and  J.  P.  Verdin. 

l'n,Jc^  0f  Fisheries  and  Aquatic  Sci- 
CJFSDX,  Vol.  45,  No.  11,  p  1959-1967 
nber  1988.  4  fig,  4  tab,  52  ref 

iptors:  'Cyanophyta,  'Eutrophication, 
e  lakes,  'Deserts,  'Limnology,  'Nitrogen, 
te  sensing,  Phytoplankton.  Meromixis,  Land- 
:vada.  Succession. 

Iv-six  percent  of  the  1972-86  variability  in 
-iy  sensed  maximum  surface  water  biomass 
aularia  spumigena  blooms  in  Pyramid  Lake 
a,  was  explained  by  concentrations  of  sur- 
aler  total  nitrogen  (TN)  during  the  preced- 
mer  circulation.  Very  large  summer-autumn 
ana  b  looms  were  recorded  by  Landsat  sub- 
i  to  low  early   winter  surface  water  TN 

TMtT'JVery  low  nuvial  discharge,  and 
AN  loads  as  predicted,  but  contrary  to 
I'ons.  also  when  fluvial  discharge  and  TN 
vere  very  high.  The  observed  cause  of  large 
»ria  blooms  following  high  fluvial  nitrogen 
was  temporary  meromixis  produced  by  the 


large  volume  or  freshwater  transporting  this  nitro- 
gen. Incomplete  winter  lake  circulation  reduced 
internal  transport  of  hypolimnetic  nitrogen  to  sur- 
face waters.  Meromixis  resulted  in  early  stable 
summer  thermal  stratification  and  early  depletion 
of  epilimnetic  inorganic  nitrogen,  followed  by 
early  and  large  Nodularia  blooms.  Variations  in 
magnitude  of  historic  Nodularia  blooms  in  a  saline 
desert  lake  support  the  generality  of  blue-green 
algal  dominance  in  lakes  with  low  nitrogen  and 
high  phosphorus  concentrations  (i.e.  low  N:P 
ratios).  However,  climatic  forcing  of  fluvial  dis- 
charge and  lake  mixing  patterns  were  also  impor- 
tant determinants  of  seasonal  succession  of  phyto- 
plankton to  blue-greens.  (Author's  abstract) 
W89-06378 


PATTERNS  IN  BIOMASS  AND  COVER  OF 
AQUATIC  MACROPHYTES  IN  LAKES:  A  TEST 
WITH  FLORIDA  LAKES, 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 
Aquaculture. 

D.  E.  Canfield,  and  C.  M.  Duarte. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,   Vol.   45,   No.    11,   p    1976-1982 
November  1988.  3  fig,  4  tab,  14  ref. 

Descriptors:  'Limnology,  'Biomass,  'Macro- 
phytes,  'Lakes,  'Mathematical  models,  'Aquatic 
plants,  Light  intensity,  Littoral  zone,  Florida,  Data 
collections. 

Data  from  69  Florida  lakes  were  used  to  test  15 
empirical  models  that  were  developed  from  a 
worldwide  database  to  describe  the  biomass  and 
cover  of  aquatic  macrophytes  in  lakes.  Ten  of  the 
models  failed  to  provide  useful  predictions  in  Flor- 
ida because  the  models  did  not  adequately  reflect 
the  hmnological  characteristics  of  Florida  lakes. 
Submerged  and  emergent  biomass  in  the  Florida 
lakes  was  predicted  by  the  models  that  estimated 
these  parameters  from  the  areal  cover  of  sub- 
merged and  emergent  vegetation.  Total  macro- 
phyte  cover  in  Florida  lakes  could  be  predicted 
froni  a  model  based  on  lake  size,  annual  irradiance 
at  the  surface,  and  the  mean  annual  irradiance 
within  the  mean  depth  of  the  lake.  Even  the  best 
models,  however,  overestimated  submerged  plant 
biomass  and  cover  in  highly  colored  (>400  Pt-Co 
units)  lakes  and  lakes  with  steep  (slope  >  15%) 
littorals.  The  influence  of  light  (quantity  and  qual- 
ity) and  littoral  slope  on  the  abundance  of  aquatic 
macrophytes  apparently  needs  additional  research 
before  improved  empirical  models  can  be  devel- 
oped for  lakes  located  in  limited  geographic  re- 
gions. (Author's  abstract) 
W89-06379 


TRACE  METAL  CONCENTRATIONS  IN  SOME 
KASHMIR  HIMALAYAN  LAKES, 

Kashmir  Univ.,   Srinagar  (India).   Centre  of  Re- 
search for  Development. 
For  primary  bibliographic  entry  see  Field  5B 
W89-06386 


WATERSHED  VS  IN-LAKE  ALKALINITY 
GENERATION:  A  COMPARISON  OF  RATES 
USING  INPUT-OUTPUT  STUDIES, 

NSI  Technology  Services  Corp.,  Corvallis,  OR. 
For  primary  bibliographic  entry  see  Field  5B 
W89-06387 


LEJ^P?RAL     AND     SPATIAL     TRENDS     IN 
S^Vo°NTDASRITo°   SEDIMENTS   OF   LA«E 

Department  of  Fisheries  and  Oceans,  Owen  Sound 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B 
W89-06391 


DER     WETLANDS     PROTECTION     ACTION 
PLAN, 

Pennsylvania  Dept.  of  Environmental  Resources 

Harnsburg. 

For  primary  bibliographic  entry  see  Field  6E 

W89-06406 


BIOLOGICAL  INDICATION  OF  TROPHY  AND 
POLLUTION  OF  RUNNING  WATERS, 

Landesamt  fuer  Wasserwirtschaft,   Munich  (Ger- 
many, F.R.).  Dept.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  5A 
W89-06416 


HANDY    IMPACT    CORER    FOR    SAMPLING 
LAKE  SURFACE  SEDIMENT, 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan). 

For  primary  bibliographic  entry  see  Field  7B 

W89-06436 


PHYTOPLANKTON  COMMUNITY  OF  A  EU- 
TROPHIC  RESERVOIR, 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy. 

M.  M.  Abdul-Hussein,  and  C.  F.  Mason 
Hydrobiologia  HYDRB8,  Vol.  169,  No   3   p  265- 
277,   November   30,    1988.    8   fig,    2   tab,  '  19   ref 
append. 

Descriptors:  'Reservoirs,  'Eutrophic  lakes,  'Phy- 
toplankton, 'Species  composition,  Diatoms,  Chlor- 
ophyta,  Cyanophyta,  Water  temperature,  Hydro- 
gen ion  concentration,  Biomass,  Wind,  Seasonal 
variation,  Succession. 

The  dynamics  of  the  phytoplankton  community  of 
a  eutrophic  reservoir  are  described  for  a  two-year 
period.   Fifty-eight  species  were  recorded,  25  of 
them  common.  Bacillariophyta  dominated  during 
the    winter    and    early    spring    and    Chlorophyta 
during  late  spring,  to  be  replaced  by  a  bloom  of 
Cyanophyta.  The  mean  and  peak  biomass  of  phy- 
toplankton was  8.6  mg/L  and  40.8  mg/L  in  1981 
and  8.3  mg/L  and  37.6  mg/L  in  1982.  Temperature 
accounted  for  67.3%  and  pH  for  8%  of  the  varia- 
tion in  total  phytoplankton  biomass  over  the  two- 
year  period,  using  a  multiple  regression  technique 
Both  horizontal  and  vertical  patchiness,  measured 
as  an  index  of  mean  crowding,  were  recorded  in 
the  reservoir.  Horizontal  aggregations  were  associ- 
ated   with    spring    blooms    of   Chlorophyta    and 
summer  blooms  of  Cyanophyta,  while  vertical  ag- 
gregations were  most  marked  during  the  summer 
b  oom  of  Cyanophyta.  Concentrations  of  phyto- 
plankton were  influenced  by  wind,  the  prevailing 
southwesterly    wind    accumulating    algae    in    the 
northeasterly  arm  of  the  reservoir  during  much  of 
the  year.  (Author's  abstract) 
W89-06437 


PALEOECOLOGICAL  RECONSTRUCTION  OF 
CHANGES  IN  THE  PRODUCTIVITY  OF  A 
SMALL,  MEROMICTIC  LAKE  IN  SOUTHERN 
ONTARIO,  CANADA, 

Aquatic    Research    and    Ecological    Consultants 

Mississauga  (Ontario). 

M.  Rybak,  and  M.  Dickman. 

Hydrobiologia  HYDRB8,  Vol.  169,  No   3   p  293- 

306,  November  30,  1988.  10  fig,  37  ref. 

Descriptors:  'Meromictic  lakes,  Eutrophication, 
Paleohmnology,  'Productivity,  'Stratigraphy 
Ontario,  'Canada,  Lake  sediments,  Pigments' 
Diatoms,  Land  clearing,  Deforestation,  Chloro- 
phyll, Aquatic  bacteria,  Cyanophyta,  Crawford 
Lake. 

Some  aspects  of  the  paleoproductivity  of  meromic- 
tic Crawford  Lake,  near  Toronto,  are  inferred 
from  a  study  of  its  sedimentary  pigments  and  dia- 
toms. Several  stages  of  lake  development  are  ob- 
served over  the  35  cm-deep  sediment  core  re- 
moved from  the  center  of  Crawford  Lake.  Evi- 
dence of  changes  in  lake  productivity  during  the 
last  300  years  was  reflected  by  significant  strati- 
graphic  sediment  pigment  changes  which  were 
associated  with  European  settlement  in  the  Craw- 
ford Lake  watershed  and  recent  alterations  associ- 
ated with  the  area's  operation  by  the  Conservation 
Authority  (1969-present).  One  of  the  most  impor- 
tant factors  correlated  with  paleoproductivity  was 
land  clearance  (mainly  logging  of  white  oak  and 
pine).  Deforestation  during  the  last  century  is  cor- 
related with  an  increase  in  the  amount  of  algal 
pigments  deposited  in  the  lake's  sediments  during 
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the  1800V  During  the  last  10  years  a  striking 
increase  in  the  accumulation  of  chlorophyll  deriva- 
tives was  observed.  This  is  correlated  with  a  dra- 
matic increase  in  the  number  of  visitors  to  the  lake. 
Stratigraphic  changes  in  the  ratio  of  cyanobacterial 
to  phototrophic  bacterial  pigment  accumulation 
are  used  to  infer  changes  which  occurred  during 
the  shift  from  mesotrophy  to  eutrophy  in  Craw- 
ford Lake.  (Author's  abstract) 
W89-06438 


DISTRIBUTION  PATTERN  OF  THE  DINO- 
FLAGELLATE  CERATIUM  HIRUNDINELLA 
(O.F.    MULLER)   BERGH    IN    A   RESERVOIR, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 
Z.  Kawabata,  and  H.  Kagawa. 
Hydrobiologia  HYDRB8,  Vol.  169,  No.  3,  p  319- 
325,  November  30,  1988.  5  fig,  13  ref. 

Descriptors:  *Distribution  patterns,  'Dinoflagel- 
lates,  *Ceratium,  'Reservoirs,  Population  dynam- 
ics, Water  quality,  Japan,  Environmental  gradient, 
Water  temperature. 

Horizontal  distribution  of  the  dinoflagellate  Cerati- 
um  hirundinella  in  the  Ishitegawa  Reservoir, 
Ehime  Prefecture,  Japan,  was  investigated.  Water 
quality  was  also  surveyed.  It  was  observed  that  the 
population  of  C.  hirundinella  exponentially  de- 
creased in  number  from  the  head  of  the  reservoir 
to  the  dam  site.  Further  investigation  proved  that 
C.  hirundinella  initiated  growth  at  the  head  of  the 
reservoir,  and  later  gradually  expanded  down- 
stream. It  was  found  during  the  period  of  increase 
in  water  temperature  that  the  cell  density  of  C. 
hirundinella  at  the  uppermost  station  increased  ex- 
ponentially. (Author's  abstract) 
W89-06439 


SPATIAL,  TEMPORAL  AND  STORM 
RUNOFF-RELATED  VARIATIONS  IN  PHYTO- 
PLANKTON  COMMUNITY  STRUCTURE  IN  A 
SMALL,  SUBURBAN  RESERVOIR, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy- 

J.  J.  Edson,  and  R.  C.  Jones. 
Hydrobiologia  HYDRB8,  Vol.  169,  No.  3,  p  353- 
362,   November   30,    1988.   8   fig,    1    tab,    16  ref. 

Descriptors:  *Species  composition,  *Storm  runoff, 
'Reservoirs,  'Phytoplankton,  Seasonal  variation, 
Spatial  distribution,  Principal  Component  Analy- 
sis, Virginia. 

Phytoplankton  abundance  and  community  struc- 
ture were  determined  routinely  over  an  annual 
period  and  intensively  during  two  storm-runoff 
events  in  a  small  suburban  reservoir  in  northern 
Virginia.  Traditional  graphical  techniques  and  a 
multivariate  approach  (Principal  Components 
Analysis)  were  used  to  demonstrate  a  seasonal 
pattern  of  phytoplankton  succession  with  greens 
and  blue-greens  dominant  in  summer,  diatoms  and 
chrysophytes  in  spring  and  fall,  and  cryptophytes 
in  winter.  Spatial  variations  were  minor  over  hori- 
zontal and  vertical  dimensions  during  spring  mixis, 
but  depth  variations  were  substantial  during 
summer  stratification.  Storm  runoff  had  little  effect 
on  phytoplankton  composition  during  the  stable 
summer  period,  but  was  associated  with  a  substan- 
tial perturbation  in  community  structure  during  the 
spring  to  summer  transition.  (Author's  abstract) 
W89-06440 


PHOSPHORUS  AND  NITROGEN  EXCRETION 
RATES  OF  ZOOPLANKTON  FROM  THE  EU- 
INOI'HIC  LOOSDRECHT  LAKES,  WITH 
NO  I  IS  ON  OTHER  P  SOURCES  FOR  PHYTO- 
PLANKTON REQUIREMENTS, 
Limoologisch    Inst  ,    Niciiwcislins    (Netherlands). 

Vijverhol  I  ab 

I'  i  Den  Oude,  and  i<   I)  Gulati. 
Hydrobiologia  HYDRB8,  Vol.  169,  No.  3,  p  379- 
nber    50,    1988.    7   fig,   2   tab,   39   ref. 

'i  icretion,  'Nutrient  requirement*, 

'Phytoplankton,  'Limnology,  'Zooplankton,  *Ni- 

•Photphorui,   *Eu  trophic   lakes,  Seasonal 

ariation,   Watei    ti  tnp  ratun     i  ooadn  i  lit   lakes, 


Netherlands.  Cycling  nutrients.   Biomass.  Species 
composition. 

Phosphorus  and  nitrogen  excretion  rates  by  zoo- 
plankton  communities  from  two  eutrophic  and 
shallow  Dutch  lakes  were  measured.  The  vari- 
ations in  excretion  rates  in  the  lakes  (May-October) 
were  caused  mainly  by  fluctuation  in  zooplankton 
biomass.  Mean  summer  excretion  rates  (June-Sep- 
tember) were  2.4  and  0.9  microgram  P04-P/L/d 
in  Lake  Loosdrecht  and  Lake  Breukeleveen,  re- 
spectively. This  difference  between  the  lakes  was 
caused  mainly  by  the  lower  zooplankton  biomass 
in  Lake  Breukeleveen.  The  excretion  of  2.4  micro- 
gram P04-P/LA)  compared  with  the  calculated  P- 
demand  of  phytoplankton  of  8.0  microgram  P04- 
P/L/d  is  substantial  in  the  summer  and  far  more 
important  than  the  external  P-supply  of  0.4  micro- 
gram P/L/d  and  sediment  release  of  0.5  micro- 
gram P/L/d.  Both  temperature  and  composition  of 
zooplankton  affected  the  weight  specific  excretion 
rates  of  the  zooplankton  community.  The  weight 
specific  community  excretion  rates  of  P  and  N 
increased  with  temperature  (exponential  model);  1- 
8  microgram  P04-P/mg  zooplankton-C/d  and  5- 
42  microgram  NH3-N/mg  zooplankton-C/d  (10-20 
C).  (Author's  abstract) 
W89-06441 


ACIDIFICATION  OF  THREE  MOORLAND 
POOLS  IN  THE  NETHERLANDS  BY  ACID 
PRECIPITATION  AND  EXTREME  DROUGHT 
PERIODS  OVER  SEVEN  DECADES, 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-06442 


EFFECTS  OF  TURBIDITY  ON  LIFE  HISTORY 
PARAMETERS  OF  TWO  SPECIES  OF  DAPH- 
NIA, 

Orange   Free   State   Univ.,    Bloemfontein    (South 

Africa). 

S.  Scholtz,  M.  T.  Seaman,  and  A.  J.  H.  Pieterse. 

Freshwater  Biology  FWBLAB,  Vol.  20,  No.  2,  p 

177-184,  October,  1988.  5  fig,  2  tab,  29  ref. 

Descriptors:  'Daphnia,  'Turbidity,  'Life  history 
studies,  Fish,  Predation,  Seasonal  variation.  Aquat- 
ic populations.  Succession,  Temperature  effects, 
Nutrition. 

Life  table  experiments  were  carried  out  in  a  range 
of  turbidities  on  D.  pulex,  representing  a  'clear- 
water',  and  on  D.  barbata,  representing  a  turbid- 
water  species.  In  contrast  to  predictions  based  on 
seasonal  occurrence  patterns,  D.  pulex  had  a 
higher  intrinsic  rate  of  increase  over  most  of  the 
turbidity  range  than  D.  barbata.  Consistent  differ- 
ences in  life  history  between  the  two  species  were 
found,  but  life  history  characteristics  were  rather 
insensitive  to  turbidity  levels.  Although  turbidity 
per  se  appears  to  have  little  direct  effect  on  life 
history  parameters,  it  could  influence  the  seasonal 
succession  of  these  two  species  by  interacting  with 
other  factors.  It  is  suggested  that  visual  predation 
by  fish  rather  than  turbidity  per  se  probably  influ- 
enced the  seasonality  of  Daphnia  species.  During 
the  warmer  months,  selective  removal  of  D.  pulex 
by  visually  foraging  fishes  may  allow  D.  barbata  to 
gain  dominance.  Effects  of  temperature  and  nutri- 
tion also  merit  further  study.  (Author's  abstract) 
W89-06443 


NOTE  ON  LAKE  GOANG,  AN  UNUSUAL  ACID 
LAKE  IN  FLORES,  INDONESIA, 

Queen  Mary  Coll.,  London  (England).  Centre  for 

Research  in  Aquatic  Biology. 

J.  Green,  and  H.  Kramadibrata. 

Freshwater  Biology  FWBLAB,  Vol.  20,  No.  2,  p 

195-198,  October,  1988.  1  fig.  1  tab,  15  ref. 

Descriptors:  'Limnology.  'Lakes,  'Acidic  water, 
'Indonesia.  Lake  Goang,  Hydrogen  ion  concentra- 
tion, Asphalt,  Flores  Island,  Aquatic  life.  Chemical 
properties,  Plankton,  Oil  slicks 

Lake  Goang  has  a  pH  of  2.5.  Associated  with  this 
low  pH  are  high  concentrations  of  sulfate,  chlo- 
ride, iron  and  aluminum    'I  here  are  n<>  fish  in  the 


lake.  A  single  species  of  Hctcroeoecales  was  f< 
in  the  phytoplankton.  The  zooplankton  consis 
one   species   of   rotifer    and    a    stalked    specie 
Vorticclla.   The   shallow    water   fauna   consist 
two  species  of  nematodes,  at  least  two  larval 
tera,  one  trichopteran,  a  zygopteran.  a  small 
(Sundatelphusa)  and  a  cyclopoid  copepod  (Par 
clops).  During  January  an  oily  slick  appears  ai 
deposited  as  asphalt  around  the  shore  of  the 
The  overall   indications  are  that   this  asphalt 
biological    origins;    the    seasonal    occurrence 
involve  a  movement  of  the  thermocline.  alien 
an  upwelling  of  hydrocarbons  from  an  area 
mally  within  the  hypolimnion.  (Author's  absti 
W 89-06444 


NATURAL  COMMUNITY  BIOASSAYS  TO 
TERMINE  THE  ABIOTIC  FACTORS  TI 
CONTROL  PHYTOPLANKTON  GROV 
AND  SUCCESSION, 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aqi 

Exology. 

E.  Van  Donk,  A.  Veen,  and  J.  Ringelberg. 

Freshwater  Biology  FWBLAB.  Vol.  20,  No. 

199-210,  October,  1988.  5  fig,  5  tab,  35  ref. 

Descriptors:  'Ecosystems,  'Lakes,  'Bioass 
♦Limnology,  'Phytoplankton,  'Succesi 
•Growth  rates,  'Bioassay.  Nutrients.  Phosphc 
Phosphates,  Trace  metals.  Chelating  agents.  Fi 
Parasites,  Seasonal  variation,  Lake  Maarssev 
Algae,  Chrysophyta,  Diatoms,  Chlorophyta,  N 
erlands. 

The  successional  patterns  of  the  dominant  ph 
plankton  species  in  Lake  Maarsseveen  (Net 
lands)  were  very  similar  in  1980  and  1981 
December/January  the  diatoms  Stephanodi 
hantzschii,  S.  astraea  and  Asterionella  forn 
dominated  the  algal  community.  Fragilaria  cro 
ensis  came  to  dominance  in  March/April,  folio 
by  the  chrysophyte  Dinobryon  divergens  and 
diatom  Cyclotella  comta  in  May/June.  A  sec 
appearance  of  D.  divergens  was  observed  in  Ji 
August,  followed  in  1980  by  F.  crotonensis  ai 
third  small  increase  of  D.  divergens.  In  both  y 
S.  astraea  and  S.  hantzschii  started  to  grow  a, 
in  November/December.  Cryptophyceae 
Chlorophyta  were  present  throughout  the  y 
but  did  not  show  a  distinct  succession.  Nat 
community  bioassays,  performed  under  nat 
light  and  temperature  conditions  in  a  newly  de 
oped  outdoor  bioassay  apparatus,  showed 
phosphate  was  the  major  nutrient  limiting 
growth  rate  of  the  phytoplankton.  From  Janu; 
June,  during  the  decline  in  P  concentration, 
diatoms  became  successively  phosphate  limitei 
the  sequence:  S.  hantzschii,  S.  astraea,  F.  crotoi 
sis,  A.  formosa  and  C.  comta.  Light  limitation 
probably  the  major  cause  of  the  relatively  late  s 
of  F.  crotonensis  in  early  spring.  D.  diverg 
increasing  after  the  diatoms  from  June-Septem 
was  stimulated  by  the  addition  of  a  cheli 
(EDTA).  The  chelator  might  stimulate  the  for 
tion  of  trace  metal  species  favoring  their  upl 
(e.g.  iron).  The  patterns  of  succession  of  the 
toms  from  January-June  and  from  July-Decem 
were  to  a  large  extent  symmetrical.  The  cont 
ling  factors  followed  opposite  trends:  declinin, 
concentrations  with  increasing  irradiance  fi 
winter  till  spring  and  increasing  P  with  decrea; 
irradiance  from  summer  till  late  winter.  A.  form 
was  sometimes  heavily  infected  by  the  paras 
chytrid  fungus  Zygorhizidium  planktonicum. 
infection  may  have  been  responsible  for  the  cyi 
wax  and  wane  of  Asterionella  with  intervals  of 
months,  reductions  in  Asterionella  perhaps  fav 
ing  increases  in  other  diatom  species.  (Authi 
abstract) 
W89-06445 


IMPACT  OF  BIOLOGICAL  ACTIVITY  ON  I 
TRITUS  TRANSPORTED  IN  HIE  LOW 
RIVER  RHINE:  AN  EXERCISE  IN  ECOS1 
TEM  ANALYSIS, 

Rijksinstituut  voor  de  Volksgezondhcid  en  Mili 
hygiene,  Bilthoven  (Netherlands). 

W.  Admiraal,  and  B.  Van  Zantert 

Freshwater  Biology  FWBLAB,  Vol.  20,  No.  2 
215-225,  October,  1988.  10  fig.  2  tab.  44  ref 
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WATER  CYCLE— Field  2 


•escnptors:  *Biodegradalion.  'Rivers.  'Ecosys- 
nis.  'Carbon  budget,  'Detritus,  'Organic  matter, 
fcjftoplankton,  Aquatic  bacteria.  Mineralization 
'ater  pollution,  Netherlands,  Rhine  River. 

ublished  data  were  used  to  construct  a  tentative 
irbon  budget  for  the  ecosystem  of  the  lower  river 
hine  and  its  sedimentation  areas  in  The  Nether- 
nds    It  is  estimated  that  287.000,000  kg  C/y  of 
irticulate  organic  material  is  transported  by  the 
«rr.  and  100,000,000  kg  C/y  of  this  material  is 
posited  in  the  delta.  Phytoplankton  and  nitrify- 
5  bacteria  seem  to  contribute  significantly  to  the 
rbon  budget,  by  producing  about  78,000.000  kg 
'y.  The  mineralization  in  the  water  (estimated 
>m  routine  determinations  of  biological  oxygen 
mand  and  from  in  situ  diurnal  fluctuations  of 
ygen)  and  in  the  bottom  (estimated   from   the 
nitrification  rates  in  the  delta,  from  the  produc- 
n   rate  of  methane   and   from   overall   oxygen 
nsumption)  is  shown  to  degrade  about  50%  of 
:  carbon  input  plus  autochthonous  production, 
e  carbon   budget   and   oxygen    regime   in   the 
ver  Rhine  suggest  that  after  decades  of  severe 
;anic  pollution  the  river  has  more  or  less  re- 
lied the  normal,  slightly  heterotrophic  state  of  a 
ge  lowland  river.  (Author's  abstract) 
19-06447 


Lakes — Group  2H 


CRO-DISTRIBUTION  OF  AQUATIC  MA- 
OIN VERTEBRATES  IN  THE  WYE  RIVER 
STEM:  THE  RESULT  OF  ABIOTIC  OR 
JTIC  FACTORS, 

iversity  of  Wales  Inst,  of  Science  and  Technolo- 

Cardiff.  Dept.  of  Applied  Biology. 

.  Ormerod. 

shwater  Biology  FWBLAB,  Vol.  20,  No   2   p 

-247,  October,  1988.  2  tab,  65  ref. 

eriptors:  'Distribution  patterns,  'Rivers,  *Lim- 
l  factors,  'Macroinvertebrates,  Aquatic  habi- 
,  Wye  River,  Wales,  Species  composition,  Eco- 
cal  distribution,  Stream  biota,  Riffles,  Catch- 
it  areas. 

:roinvertebrates  were  sampled  from  three  habi- 
at  each  of  45  sites  in  the  catchment  of  the 
sh  River  Wye.  Micro-distribution  patterns  be- 
:n  three  habitat  types  were  assessed  for  those 
ies  which  occurred  most  commonly.  Of  the  53 
for  which  analysis  was  possible,  20  showed  a 
iticant  association  with  habitat  type  Eleven 
irred  mostly  in  margins,  8  mostly  in  riffles,  and 
m  flats  (depositing  reaches).  Twenty-one  taxa, 
wing  11  additional  to  those  showing  signifi- 
associattons,  showed  significant  differences 
'een  habitats  in  their  relative  abundance  Ten 
:  most  abundant  in  margins,  8  in  riffles  and  3  in 
Among  the  factors  possibly  responsible  for 
habitat  preferences  are  the  role  of  competi- 
and  resource  petitioning,  habitat  availability 
ical  tolerances,  resource  patchiness  and  preda- 
'reyimeractions.  (Author's  abstract) 


TFo,04NIvrsB-,LOOMFORMING  CYANO- 
S  ANDAR,VETRHSE  EUTROPHICA™N  OF 

lesamt  fuer  Wasserwirtschaft,   Munich  (Ger- 

u, '     '■  Dept  °f  Limnology. 

w.  Steinberg,  and  H.  M.  Hartmann 
water  Biology  FWBLAB,  Vol.  20,  No.  2,  p 
87.  October,  1988.  82  ref. 

,T°rS;.r-*Eutr°Phica,ion'  *Lakes'  *Rivers, 
HVmn  Cya"°Phy,a.  'Population  dynamics, 
ulent  flow.  Water  temperature.  Hydrogen  ion 
-ntration,  Light  penetration,  Enrichment, 
ical  properties,  Meromictic  lakes,  Nutrients. 

'Ph.cation  of  water  bodies  involves  the  en- 
•em  ot  plant  nutrients,  often  followed  by  sig- 
m  shifts  ,n  the  phytoplankton  towards  Cyan- 
ena.  when  comparing  different  aquatic  sys- 
eyen  with  similar  nutrient  contents  and  in  the 
climatic  region,  inverse  deductions  are  not 

*cL!r\  ,he  Presence  of  Cyanobacteria  does 
-cessarily  indicate  eutrophic  conditions,  or  (b) 
pri.c  or  even  polytrophic  conditions  do  not 
T> .wW  rcyanobacterial  development, 
e  a  threshold  of  10  microgram/L  total  P,  the 


development  of  Cyanobacteria  can  be  described  by 
physical   factors,  e.g.  water  column  stability.   By 
characterizing  different   forms  of  turbulence    the 
presence  or  absence  of  Cyanobacteria  in  lakes'  and 
rivers  can  be  predicted.  When  the  turbulence  of 
the  water  column  is  rather  low,  as  it  is  in  sheltered 
or  meromictic  lakes,  Cyanobacteria  can  build  up 
dense  populations.  In  nutrient  poor  systems,  spe- 
cies of  Oscillatoria  and  (seldom)  Aphanizomenon 
are  dominating.    If  the   turbulence  of  the  water 
column  is  high  (mixing  depth  much  greater  than 
eutrophic  depth)  or  the  mixing  pattern  is  irregular 
as  in  slowly  flowing  or  regulated  rivers,  Cyanobac- 
teria are  outcompeted.  In  the  presence  of  frequent 
or  permanent  turbulence,  but  with  mixing  depths 
lower  or  not  much  greater  than  the  eutrophic  zone 
(as  in  the  case  of  shallow,  unstratified  lakes,  mostly 
eutrophic   or  even   hypertrophic),   Cyanobacteria 
can  outgrow  normally  dominant  r-strategists  under 
conditions  of  low  N:P  ratios,  high  water  tempera- 
tures, pH  >9.0  or  low  light  availability.  If  turbu- 
lence is  comparatively  great  (  10  to  <  or  =  15  m) 
and  stable  for  a  longer  period  of  time,  some  Cyan- 
?vaSto?„a™are  able   to  adaP1'   (Author's  abstract) 


TEMPORAL  SENSITIVITY  OF  APHANIZO- 
MENON FLOS-AQUAE  DOMINANCE:  A 
WHOLE-LAKE  SIMULATION  STUDY  WITH 
INPUT  PERTURBATIONS, 

Helsinki  Univ.  of  Technology,   Espoo  (Finland) 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 
O.  Varis. 

Ecological  Modelling  ECMODT,  Vol  43  No  3/ 
4,  p  137-153,  November,  1988.  10  fig,  5  tab,  19  ref. 

Descriptors:  'Simulation  analysis,  'Model  studies 
Limnology,  'Aphanizomenon,  'Lakes,  Algae' 
Phytoplankton,  Mathematical  models,  Water  tem- 
perature, Irradiance,  Biomass,  Sensitivity  analysis 
Nutrients.  J     ' 

The  temporal  sensitivity  of  the  competitive  ability 
of  N-fixing   blue-green   algae,   mainly   Aphanizo- 
menon flos-aquae,  was  studied  with  a  whole-lake 
simulation  model.  The  model  input  values  for  the  P 
and   N   loads,   water  temperature   and   irradiance 
were    perturbed    separately    for    every    4th    day 
throughout  one  year.   The  aim  was  to  find  out 
whether  10%  perturbation  in  the  inputs  on  differ- 
ent instants  would  cause  output  variations  of  differ- 
ent character  and  magnitude.  The  simulation  was 
realized   with  a  deterministic    15th-order  lumped 
parameter  model  describing  the  P  and  N  dynamics 
and  the  N-fixing  cyanobacteria  and  other  phyto- 
plankton of  Lake  Kuortaneenjarvi,  Finland.  Sensi- 
tivity showed  a  very  rapid  increase  in  spring,  fol- 
lowed by  an  exponential  decline.  Limiting  factors 
and  factors  connected  with  ecological  competition 
differed  profoundly  in  their  effect  on  algal  produc- 
tion. An  immediate  collinear  response  in  output 
was  evoked  by  changes  in  limiting  factors  while  a 
mirror-image  type  response  with  lags  in  competing 
algal  groups  was  evoked  by  ecological  factors  The 
response  of  cyanobacteria  to  the  perturbations  was 
2-5  times  as  great  as  that  of  the  other  algae   (Au- 
thor s  abstract) 
W89-06451 


aquatic  macrophytes  and  phytoplankton,  and  con- 
servative estimates  of  the  increase  of  zooplankton 
and  fish  stocks.  Simulated  levels  of  the  above 
components  decreased  toward  nominal  states  after 
simulated  abandonment  by  birds,  and  the  rates  of 
decrease  generally  followed  field  trends  that  were 
measured.  The  model  indicates  that  nesting  wading 
birds  can  have  considerable  affects  on  aspects  of  an 
aquatic  ecosystem  that  are  not  normally  associated 
with  them  (e.g.  benthic  detritus  and  fish).  Signifi- 
cant links  between  components  of  aerial  and  aquat- 
ic systems  are  thus  brought  to  light.  (Author's 
abstract) 
W89-06453 


VERTICAL  DISTRIBUTION  OF  BROWN 
TROUT  (SALMO  TRUTTA)  AND  PERCH 
?F2£A    FLlJVIATILIS)    IN    AN    ACIDIFIED 

Hedmark  County  Environmental  Administration 

Hamar  (Norway). 

For  primary  bibliographic  entry  see  Field  5C 

W89-06493 


OKEFENOKEE  MARSHLAND  BEFORE 
?.VR,^G  AND  AFTER  NUTRIENT  ENRICH- 
MENT BY  A  BIRD  ROOKERY, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology 

J.  D.  Oliver,  and  T.  Legovic. 

Ecological  Modelling  ECMODT,  Vol  43   No  3/ 

McPc^5"223,^ovember'  1988-  9  fig-  6  ^b,  48  ref. 
NSF  Grants  BSR  8114823  and  BSR  8215587. 

Descriptors.  'Nesting,  'Wetlands,  'Swamps, 
Marshes  'Nutrients,  'Enrichment,  Model  studies, 
Birds,    Macrophytes,    Fish,    Detritus,    Plankton 

ecosystems. 

Field  measurements  and  data  from  the  literature 
were  used  to  construct  a  trophic  model  of  Okefe- 
nokee  Swamp  marshland.  Seasonal  data  were  used 
to  check  dynamics  of  the  model  before,  during 
and  after  simulated  nutrient  input  from  wading 
e,uBuan°-  The  model  gives  reasonable  estimate! 
ot  the  effects  of  enrichment  on  benthic  detritus 
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CHANNEL  HYDRAULICS,  HABITAT  USE 
AriD..5ODY  FORM  OF  JUVENILE  COHO 
SALMON,  STEELHEAD,  AND  CUTTHROAT 
TROUT  IN  STREAMS, 

Weyerhaeuser  Co.,  Tacoma,  WA. 
P.  A.  Bisson,  K.  Sullivan,  and  J.  L.  Nielsen 
Transactions  of  the  American   Fisheries  Society 
TAFSAI,  Vol.  117,  No.  3,  p  262-273,  May  1988   2 
fig,  3  tab,  55  ref. 

Descriptors:  'Water  currents,  'Chemical  morphol- 
ogy, 'Fish,  'Channels,  'Streamflow,  Juvenile 
growth  stage,  Salmon,  Trout,  Streams,  Ecology, 
Riffles,  Water  depth,  Hydraulics. 

Habitat  use  by  juvenile  coho  salmon  Oncorhyn- 
chus  kisutch,  steelhead  Salmo  gairdneri,  and  the 
coastal  subspecies  of  cutthroat  trout  Salmo  clarki 
clarki  in  small  streams  in  western  Washington  was 
influenced  by  hydraulic  characteristics  of  different 
types   of  channel   units.    Coho   salmon    preferred 
pools  with  average  velocities  less  than  20  cm/s- 
very   few   fish   were   found   in   riffles   with   high 
current  velocities.  Steelhead  occurred  in  riffles  and 
also  utilized  deep  pools  with  relatively  high  veloci- 
ties along  the  center  of  the  channel.   Cutthroat 
trout  were  intermediate  between  coho  salmon  and 
steelhead  in  their  use  of  swiftly  flowing  habitats 
Variation  in  body  shape  and  fin  size  among  the 
three  species  generally  fit  the  predicted  morpholo- 
gies that  would  be  favored  in  different  locations 
within  the  channel.  Coho  salmon  possess  a  deep 
laterally  compressed  body  with  large  median  and 
paired  fins.  These  features  are  believed  to  facilitate 
rapid  turns  and  quick  but  transient  burst  swim- 
ming. Steelhead  possess  a  more  cylindrical  body 
shape  with  short  median  fins  and  relatively  large 
paired  fins,  attributes  that  appear  well  adapted  to 
holding  a  position  in  swift  water.  The  cutthroat 
trout's  lack  of  morphological  adaptation  to  either 
fast  or  slow  water  may  help  to  explain  why  this 
species  is  dominated  by  coho  salmon  and  steelhead 
in  areas  of  sympatry.  (Author's  abstract) 
W89-06507 


EFFECTS  OF  MUD  VEGETATION  ON  THE 
NUTRIENT  CONDITION  OF  FLOOD-PLAIN 
LAKES, 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 

Botany. 

I.  Bagi. 

Aquatic  Botany  AQBODS,  Vol.  32,  No   4   p  321- 

328,  December  1988.  3  fig,  1  tab,  20  ref. 

Descriptors:  'Limnology,  'Mud,  'Vegetation 
'Nutrients,  'Flood  plains,  'Lakes,  Spatial  distribu- 
tion, Salts,  Zones,  Niirogen,  Nitrates.  Phosphorus, 
Potassium,  Reservoirs. 

The  horizontal  distribution  of  salts  and  nutrients  in 
the  soil  of  flood-plain  lakes  plays  a  role  in  the 
formation  of  the  vegetational  zones  developing  on 
the  bottom.  The  mud  vegetation  has  a  significant 
influence  on  the  distribution  of  nutrients.  An  inves- 
tigation was  undertaken  to  demonstrate  the  rela- 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 


Monships  between  the  mud  vegetation  and  soil  data 
for  a  flood  plain  lake  along  the  Koros  River  in 
Hungary,  with  special  regard  to  water-soluble  salts 
and  nutrients.  The  available  nitrogen,  nitrate  nitro- 
gen, phosphorus,  and  potassium  contents  in  the  soil 
with  a  high  degree  of  vegetation  cover  were  found 
to  be  essentially  below  the  expected  values.  These 
nutrients  showed  decreases  of  22.2,  48.5,  44.5,  and 
31.4%,  respectively.  Nutrients  released  from  sedi- 
ment and  dissolved  in  water  may  cause  deteriora- 
tion of  the  water  quality.  The  nutrients  dissolved  in 
the  water  are  primarily  utilized  by  algae,  while 
those  remaining  in  the  sediment  are  utilized  mainly 
by  bacteria.  This  takes  place  at  a  time  of  high 
water  temperature,  when  there  is  the  greatest 
danger  that  the  water  will  become  temporarily 
anaerobic.  The  annual  mud  vegetation  developing 
on  the  bottom  of  the  lake  during  late  summer  and 
autumn  takes  up  the  easily  mobilizable  nutrients.  In 
the  interests  of  the  effective  handling  of  shallow 
reservoirs,  studies  on  the  annual  mud  vegetation 
may  have  a  practical  significance,  owing  to  the 
role  it  plays  in  decreasing  the  nutrient  content  of 
the  sediment.  (Doria-PTT) 
W89-06532 


FISH  COMMUNITIES  AND  ENVIRONMEN- 
TAL CHARACTERISTICS  OF  TWO  LOWLAND 
STREAMS  IN  COSTA  RICA, 

J.  Burcham. 

Revista  de  Biologia  Tropical  RBTCAP,  Vol.  36, 

No.  2A,  p  273-285,  November  1988.  5  fig,  5  tab,  35 
ref. 

Descriptors:  *Costa  Rica,  *Fish  food  organisms, 
*Streams,  Trophic  level,  *Ecological  effects, 
*Fish  behavior,  Food  habits,  Fish,  Forests,  Pas- 
tures, Population  density,  Diatoms,  Light  intensity, 
Land  use. 

Fish  community  structure  was  studied  in  a  forested 
stream  and  a  stream  surrounded  by  pasture  in  the 
Atlantic  lowlands  of  Costa  Rica  during  the  dry 
season  from  January  to  May,  1985.  Fishes  were 
assigned  to  6  consumer  guilds  (omnivore,  terrestri- 
al insectivore,  terrestrial  herbivore,  algivore,  carni- 
vore, diatom  specialist)  based  on  the  primary  food 
in  the  diet.  Selected  physical  and  chemical  meas- 
urements were  made  to  identify  differences  in  the 
two  stream  environments  that  may  influence  the 
type  of  food  base.  The  overall  trophic  structure  of 
the  fish  communities  did  not  differ  greatly  (similar- 
ity index  =  0.40  AIDN  analysis),  but  the  largest 
proportion  of  each  community  belonged  to  only 
one  guild.  The  greatest  abundance  of  species  in  the 
forest  stream  were  terrestrial  insectivores  while  the 
greatest  abundance  in  the  pasture  stream  were 
diatom  specialists.  Higher  maximum  temperatures 
and  greater  abundances  of  invertebrates  and  peri- 
phyton  were  observed  in  the  pasture  stream.  Sub- 
strate type  differed  between  the  two  streams  and 
may  interact  with  light  levels  to  influence  the  type 
of  food  resources.  (Author's  abstract) 
W89-06535 


COMPOSITION  AND  DYNAMICS  OF  ZOO- 
PLANKTON  AND  ZOOBENTHOS  IN  LAKE 
SARYKAMISH  (SOSTAV  I  DINAMIKA  ZOO- 
PLANKTONA  I  ZOOBENTOSA  OZERA  SARY- 
KAMYSH), 

Akademiya  Nauk  Uzbekskoi  SSR,  Nukus.  Inst. 
Estestvennykh  Nauk. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-06558 


EFFECT  OF  HIGHER  AQUATIC  PLANTS  ON 
MICROBIOLOGICAL  INDEXES  OF  WATER 
QUALITY  IN  THE  PRESENCE  OF  DECOM- 
POSED ORGANIC  MATTER  IN  SUSPENSION 
(VLIYANIE  VYSHIKH  VODNYKH  RASTENII 
NA  MIKROBIOLOGICHESKIE  POKAZATELI 
KACHESTVA  VODY  PRI  DESTRUKTSII  RAST- 
VORENNOGO  ORGANICHESKOGO  VESH- 
CHESTVA), 
Akademiya   Nauk   URSR,   Kiev.   Inst.  Hidrobiolo- 

gii. 

V.  M.  Yakushin 

Oidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  23, 

No    },  p  45-47,  1987.  English  summary. 


Descriptors:  'Aquatic  plants,  'Decomposing  or- 
ganic matter,  *Watcr  quality,  'Detritus.  Chemical 
properties,  Organic  matter.  Microbiological  stud- 
ies. 

A  study  was  conducted  to  examine  the  process  of 
mineralization  of  decomposing  organic  matter  in 
the  presence  of  higher  aquatic  plants.  Boats  with 
sand  in  the  bottom  were  used  as  model  water 
courses  and  were  filled  with  water  from  a  Kiev 
reservoir.  The  water  was  kept  flowing  at  1  m/sec. 
Decomposing  organic  materials  were  added  as  an 
organic  mineral  mixture  containing  50  mg  peptone 
and  sugar  and  20  mg  KH2P04/L  water.  Plants 
tested  included  Elodea  and  duckweed.  The  pres- 
ence of  the  plants  resulted  in  an  increased  oxida- 
tion of  the  dissolved  organic  matter  and  a  decrease 
in  the  negative  effects  of  the  organic  matter  on  the 
microbiological  and  hydrochemical  indices  of 
water  quality.  (Peters-PTT) 
W89-06559 


CORRELATION  BETWEEN  PHYTOPLANK- 
TON  PRODUCTION  AND  ORGANIC  MATTER 
DECOMPOSITION  IN  THE  DANUBE,  THE 
SASYK-DANUBE  CANAL,  AND  THE  SASYK 
RESERVOIR  (SOOTNOSHENIE  PRODUKTSU 
FITOPLANKTONA  I  DESTRUKTSII  ORGANI- 
CHESKOGO VESHCHESTVA  V  DUNAI, 
KANALE  DUNAI-SASYK  I  SASYKSKOM  VO- 
DOKHRANILISHCHE), 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

g'i- 

N.  A.  Davidovich. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  23, 

No.  3,  p  96-99,  1987.  3  tab,  5  ref.  English  summary. 

Descriptors:  'Biodegradation,  *Phytoplankton, 
'Danube  River,  'Danube-Sasyk  canal,  'Sasyk  Res- 
ervoir, 'Organic  matter,  Productivity,  Degrada- 
tion, Euphotic  zone,  Water  depth. 

The  average  values  (for  July-August)  of  phyto- 
plankton  production  and  organic  matter  decompo- 
sition, were  determined  for  the  Solomonov  arm  of 
the  Danube,  the  Danube-Sasyk  canal  and  the 
Sasyk  reservoir  where  water  is  characterized  by 
increased  muddiness.  The  production-decomposi- 
tion ratio  per  1  sq  m  of  the  surface  and  in  the 
euphotic  zone  was  analyzed.  The  primary  plankton 
production  and  organic  matter  decomposition  are 
presented  according  to  their  distributions  by  depth. 
(Author's  abstract) 
W89-06562 


WATER  QUALITY  CHARACTERISTICS  IN 
ELECTRO-DAM  RESERVOIRS  (OSOBENOSTI 
FORMIROVANIYA  KACHESTVA  VODY  V  VO- 
DOKHRANILISHCHAKH  ENERGOKOM- 

PLEKSOV), 

Ukrainskii   Nauchno-Issledovatel'skii   Inst.   Gidro- 
proekt,  Kharkov  (USSR). 
V.  I.  Sebast'yanov. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  23, 
No.  2,  p  10-16,  1987.  1  fig,  20  ref.  English  summa- 
ry- 
Descriptors:  'Dam  effects,  'Hydroelectric  plants, 
'Water  temperature,  'Water  quality,  'Reservoirs, 
Flow   rates,   Dissolved   oxygen,   Self-purification. 

Elevation  of  the  water  temperature  accompanied 
by  high  flow  rates  and  turbulent  mixing  in  reser- 
voirs created  by  hydroelectric  dams  decreases  the 
water  bloom  intensity  and  results  in  high  oxygen 
saturation  of  all  water  levels  during  the  entire  year. 
It  also  results  in  more  intensive  autopurification 
processes.  (Author's  abstract) 
W89-06563 


INTENSITY  OF  PHYTOPLANKTON  PHOTO- 
SYNTHESIS AT  VARIOUS  WATER  DEPTH 
LEVELS  (INTENSIVNOST'  FOTOSINTEZA  FI- 
TOPLANKTONA NA  RAZLICHNYKH  GLU- 
BINAX  FOTICHESKOI  ZONY), 
Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

g'i- 

V.  I.  Shcherbak,  and  M.  I.  Kuz'menko. 
Gidrobiologicheskii  Zhurnal  GBZUAM.  Vol.  23, 
No.  2.  p  22-26,   1987.   1  fig,  2  tab,  7  ref.  English 


summary. 

Descriptors:  'Photosynthesis.  'Phytoplankton, 
•Water  depth,  'Kiev  Reservoir.  'Limnology.  Pri. 
mary  productivity,  Radiochemical  analysis.  Algae. 
Vertical  distribution. 

The  primary  production  of  the  dominant  phyto- 
plankton species  was  studied  for  its  effecl 
vertical  distribution  of  the  Kiew  Reservoir  produc- 
tion. Radioautography  showed  that  both  abiotic 
factors  which  determine  the  vertical  distribution  ol 
the  primary  production  and  the  algae  species  com- 
position is  of  great  importance.  (Author's  abstract) 
W89-06565 


DETERMINATION  OF  THE  DECOMPOSI- 
TION OF  ORGANIC  MATTER  IN  THE 
BOTTOM  SEDIMENTS  OF  WATER  BODIES 
(OPREDELENIE  DESTRUKTSU  ORGANI- 
CHESKOGO VESHCHESTVA  B  DONNYKH 
OTLOZHENIYAKH  VODOEMOV), 
Akademiya  Nauk  SSSR,  Borok.  Inst  Biologii 
Vnutrennykh  Vod. 
A.  N.  Dzyuban. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  23, 
No.  2,  p  30-35,  1987.  6  fig,  1  tab,  9  ref.  English 
summary. 

Descriptors:  'Detritus,  'Decomposing  organic 
matter,  'Sediments,  Bottom  sediments,  Aerobic 
conditions,  Chemical  oxygen  demand,  Field  tests, 
Sampling. 

Several  techniques  have  been  developed  which 
permit  the  determination  of  the  aerobic  destruction 
of  the  organic  matter  in  bottom  sediments  of  water 
bodies.  It  is  necessary  to  observe  natural  conditions 
in  field  experiments,  to  choose  the  time  period  for 
sample  exposure  based  on  the  ecological  environ- 
ment, and  to  take  into  account  the  chemical  oxida- 
tion rates.  (Author's  abstract) 
W 89-06566 


ROLE  OF  MEIOFAUNA  IN  THE  BENTHOS 

COMMUNITIES  IN  VARIOUS  LAKES  IN  LAT- 

GALIA  (ROL'  MEIOFAUNY  V  BENTOSNOM 

SOOBSHCHESTVE    RAZNOTIPNYKH    OZER 

LATGALII), 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 

deniya. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-06567 


CONCEPTUAL  FUNDAMENTALS,  PROS- 
PECTS AND  PROBLEMS  OF  PERSONNEL 
FOR  HYDROBIOLOGICAL  STUDIES  (KONT- 
SEPTUAL'NYI  OSNOVY  PERSPEKTIVNYE 
ZADACHI  I  VOPROSY  KADROVOLO  OBE- 
SPECHENIYA  GIDROBIOLOGICHESKIKH 
ISSLEDOVANII), 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologiches- 
kii  Inst. 

G.  G.  Vinberg. 

Gidrobiologicheski  Zhurnal  GBZUAM,  Vol.  24, 
No.  3,  p  3-30,  1988.  English  summary. 

Descriptors:  'Data  collections,  'USSR,  'Lakes, 
'Education,  'Training,  'Hydrobiology,  Ecological 
distribution,  Universities,  Information  retrieval. 
Scientific  personnel. 

Four  aspects  of  hydrobiology  in  the  USSR  are 
reviewed:  (1)  the  study  of  freshwater  as  a  compo- 
nent of  the  biosphere;  (2)  fundamentals  in  the  de- 
termination of  the  bioenergetic  balance  of  lake 
ecosystems;  (3)  determination  and  fundamentals  of 
the  program  'Productivity  and  Preservation  of  the 
USSR's  Internal  Waters  (Program  POB)';  and  (4) 
the  development  of  hydrobiology  personnel  by  the 
biological  colleges  in  USSR  universities.  (Peters- 
PTT) 
W89-06569 


EXTRACELLULAR  PHYTOPLANKTON  PRO- 
DUCTION AND  METHODS  OF  ITS  STUDY 
(VNEKLETOCHNAYA    PRODUKTSIYA   FITO- 


50 


WATER  CYCLE— Field  2 


VNKIONA   1   METODY   EE   ISSLEDOVAN- 

A), 

lademiya  Nauk  SSSR,  Leningrad.  Zoologiches- 

Inst 

V  Bul'on. 

drobiologicheski  Zhurnal  GBZUAM,  Vol  24 
v  J,  p  64-73.  1988.  3  fig.  3  tab.  39  ref.  English 
tim.irs 

■scnpiors;      'Phytoplankton,      *Photosynthesis, 

irganic  matter.  *Bacteria,  'Radiochemical  analy- 

Radmisotopes,  Filtration,  Plankton,  Produetivi- 


modification  of  the  radiocarbon  method  which 
isists  of  the  step-like  filtration  of  samples  with  a 
elled  plankton  through  memberane  filters  of 
ferent  densities  has  been  developed  and  tested, 
e  modification  increased  the  accuracy  of  deter- 
ling  phytoplankton  production  and  can  be  used 
estimate  the  rate  of  transformation  of  dissolved 
Mosynthesis  products  into  the  bacterial  fraction 
suspended  organic  matter.  (Author's  abstract) 
(9-06571 


ELORUSSIAN  SCHOOL  OF  HYDROBIO- 
GISTS  AND  ITS  ACHIEVEMENTS  (BELOR- 
SKAYA  SHKOLA  GIDROBIOLOGOV  I  EE 
iSTTZHENIYA), 

idemiya  Navuk  BSSR,  Minsk. 

•  primary  bibliographic  entry  see  Field  9A. 

9-06573 


\NT-SOIL-WATER     RELATIONSHIPS     IN 
S  VEGAS  WASH, 

eau  of  Reclamation,  Boulder  City,  NV.  Lower 
orado  Region. 

primary   bibliographic   entry   see   Field   2G 
9-06624 


CAYING  LAKES:  THE  ORIGINS  AND  CON- 
3L  OF  CULTURAL  EUTROPHICATION, 

primary  bibliographic   entry   see   Field    5G. 
J-06629 


riONAL     SURFACE     WATER      SURVEY- 
STERN  LAKE  SURVEY  (PHASE  I-SYNOP- 
CHEMISTRY)-QUALITY     ASSURANCE 
>ORT, 

kheed  Engineering  and  Management  Services 
toe,  Las  Vegas,  NV. 
primary  bibliographic  entry  see  Field  7B 
>-06642 


rOVERY    OF   CANADIAN    LAKES    FROM 
DIFICATION, 

artment  of  Fisheries  and  Oceans,   Winnipeg 
nitoba).  Freshwater  Inst, 
primary   bibliographic   entry   see   Field    5G. 
1-06681 


-MICAL  AND  BIOLOGICAL  FEATURES 
POORLY  BUFFERED  IRISH  LAKES, 

is  Forbartha,  Dublin  (Ireland). 

Bowman. 

Reversibility  of  Acidification.  Elsevier,  New 

t.  1987.  p  46-63.  5  fig,  6  tab,  12  ref. 

riptors:  *Lakes,  'Chemical  properties,  *Bio- 
:al  properties,  *Acid  rain  effects,  'Ireland,  Al- 
'ity,  Acidic  water,  Hydrogen  ion  concentra- 

Species  diversity,  Algae,  Zooplankton,  Ma- 
wertebrates,  Fish,  Baseline  studies. 

gnificant  number  of  small  Irish  lakes  have 
ly-buffered  waters  and  thus  are  sensitive  to 
cially-acidified  rain.  The  chemistry  and  biol- 

M  four  such  lakes,  alkalinity  range  4-7  mg 
urn  carbonate/L,  two  near  the  east  coast  and 

in  the  west,  were  studied  over  a  two-year 
Th(P  chemistry  of  the  east-coast  lakes  was 
enced  by  atmospheric  inputs  of  hydrogen  ion 
>ultate  and  by  humic  acids,  whereas  the  west- 
I  akes  appeared  to  be  largely  influenced  by 
■al  inputs  of  acidity.  One  lake  in  each  area 
■mwee  Lough  in  the  west  and  Glendalough 

m  the  east)  was  examined  biologically.  Two 


hundred  thirty-one  planktonic  algal  taxa,  mostly 
Chlorophyceae,  were  recorded  in  Maumwee 
Lough  compared  to  108  in  Glendalough  Lake.  A 
greater  diversity  of  zooplankton  was  noted  in  the 
west-coast  lake.  The  littoral  macroinvertebrate 
population  in  Maumwee  Lough,  dominated  by 
Caenis  moesta,  was  consistent  with  that  of  a  lake 
unimpacted  by  acidity  while  that  of  the  east-coast 
lake  was  typical  of  a  lake  under  acid  stress. 
Salmon,  trout,  minnows,  and  eels  were  present  in 
the  Maumwee  system  while  trout  and  minnows 
only  were  taken  in  a  survey  of  fish  stocks  in  the 
Glendalough  system.  The  biological  and  chemical 
characteristics  of  Maumwee  Lough  provide  a  base- 
line for  assessing  the  impact  of  acid  rain  on  other 
areas.  (See  also  W89-06680)  (Author's  abstract) 
W89-06685 


ACIDIFICATION     PROBLEMS     OF     FRESH- 
WATERS:  TROPHIC  RELATIONSHIPS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-06686 


DEVELOPMENT  OF  THE  ACID  LAKE 
GRIBSO  IN  DENMARK  AFTER  1950, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

S.  Wium-Andersen. 

IN:  Reversibility  of  Acidification.  Elsevier,  New 

York.  1987.  p  76-84.  12  fig,  10  ref. 

Descriptors:  'Acid  rain  effects,  'Lakes,  'Water 
pollution  effects,  'Acidic  water,  'Denmark,  Forest 
watersheds,  Bogs,  Humic  acids,  Acidity,  Hydro- 
gen ion  concentration,  Tributaries,  Epilimnion, 
Secchi  disks,  Population  dynamics,  Species  compo- 
sition, Phytoplankton,  Melosira,  Waterfleas,  Ro- 
tifers, Benthic  fauna.  Fish. 

Lake  Gribso  is  a  polyhumic  acid  lake  situated  in 
North  Zealand,  Denmark.  The  catchment  area  is 
covered  77%  with  spruce,  22%  with  deciduous 
trees  and  5%  with  bogs.  No  sewage  enters  the 
lake.  The  pH  of  the  tributaries  is  today,  as  in  1950, 
in  the  range  of  3.2  to  3.9.  The  mean  acidity  of  the 
tributaries  is  1  meq/L.  The  pH  of  the  epilimnion  of 
the  lake  dropped  from  5.2  in  1950  to  4.3  in  1985. 
Secchi-disk  depth  decreased  from  summer  values 
around  3  meters  in  1950  to  1  meter  in  1985.  The 
acidification  seems  to  have  accelerated  during  the 
past  35  years.  Both  flora  and  fauna  have  changed 
during  the  last  century.  All  species  of  Melosira 
disappeared  between  1919  and  1926.  Many  other 
phytoplankton  species  have  disappeared,  and  only 
a  few  new  ones  have  occurred.  Today  the  phyto- 
plankton is  dominated  by  a  very  few  species  usual- 
ly occurring  in  monocultures,  e.g.,  Synura  peter- 
senii  and  S.  sphagnicola,  Dictyosphaerium  pul- 
chella,  and  a  species  of  Chlamydomonas.  The 
number  of  Bosmina  and  Daphnia  were  reduced 
from  1920  to  1940  and  they  disappeared  altogether 
before  1985  together  with  Eudiaptomus.  The  ro- 
tifer Conochilus  and  the  water  mite  Piona  sp.  were 
very  common  in  1940  but  were  not  found  in  1985. 
The  bottom-living  animals  Asellus,  Pisidium,  Her- 
bopdella,  and  Limnophilus  were  recorded  from  the 
lake  30  years  ago  but  not  in  1985.  There  are  still 
perch  and  pike  in  the  lake,  but  fry  have  not  been 
seen.  (See  also  W89-06680)  (Author's  abstract) 
W89-06688 


CHEMISTRY  OF  ATMOSPHERIC  DEPOSI- 
TION AND  LAKE  ACIDIFICATION  IN 
NORTHERN  ITALY,  WITH  EMPHASIS  ON 
THE  ROLE  OF  AMMONIA, 

Istituto  Italiano  di   Idrobiologia,   Pallanza  (Italy). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-06689 


BUFFERING  MECHANISMS  IN  ACIDIFIED 
ALPINE  LAKES, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Sw  itzerland). 

J.  Zobrist,  L.  Sigg,  J.  L.  Schnoor,  and  W.  Stumm. 
IN:  Reversibility  of  Acidification.   Elsevier,  New 
York.  1987.  p  95-103.  2  fig,  4  tab,  9  ref. 


Lakes — Group  2H 

Descriptors:  'Acid  rain  effects,  'Buffering, 
'Lakes,  'Acidic  waters,  'Alpine  regions,  'Neutral- 
ization, Watersheds,  Crystalline  rocks,  Weathering. 
Air  pollution  effects.  Ammonium,  Hydrogen  ion 
concentration,  Alkalinity. 

Under  the  climatological  conditions  prevailing  in 
alpine  regions,  chemical  weathering  of  rocks  repre- 
sents the  principal  reaction  that  neutralizes  the  acid 
inputs  into  the  watersheds  and  that  affects  the 
water  composition.  The  load  of  strong  acids  is  due 
to  wet  and  dry  atmospheric  deposition  and  is  also 
due  to  the  oxidation  and  assimilation  of  the  ammo- 
nium that  is  inserted  by  atmospheric  deposition. 
Four  small  and  shallow  lakes  were  studied  during  a 
snow-free  period.  They  are  situated  in  the  central 
part  of  the  Alps  above  2000  m  in  an  area  with 
granitic  gneiss  and  little  soil.  The  lakes  not  influ- 
enced by  neighboring  calcareous  rocks  had  a  pH 
between  4.9  and  6.0;  the  alkalinity  varied  between  - 
10  and  +20  microequiv/L.  The  atmospheric  input 
of  strong  acids  amounted  to  about  15  meq/sq  m/y, 
the  same  quantity  is  additionally  produced  by  am- 
monium oxidation  and  assimilation.  The  weather- 
ing rate  of  the  crystalline  rocks  is  about  20  meq/sq 
m/y.  (See  also  W89-06680)  (Author's  abstract) 
W 89-06690 


ACIDITY  MITIGATION  IN  A  SMALL  UPLAND 
LAKE, 

Cambridge  Univ.  (England).  Dept.  of  Applied  Bi- 
ology. 

For   primary   bibliographic   entry   see   Field    5G 
W89-06691 


PESTICIDE    MICROPOLLUTANTS    IN    LAKE 
ALBUFERA  (SPAIN), 

Universidad  Politecnica  de  Valencia  (Spain).  Dept. 

of  Biotechnology. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06755 


HYDROLOGIC  AND  CLIMATOLOGIC  FAC- 
TORS AFFECTING  WATER  LEVELS  OF 
DEVILS  LAKE,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 
G.  J.  Wiche. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4320, 
1986.  62p,  12  fig,  9  tab,  79  ref. 

Descriptors:  'Limnology,  'Water  level,  'Lakes, 
'Climatology,  'Hydrologic  studies,  'Devils  Lake, 
'North  Dakota,  Predicting,  Lake  evaporation,  Sea- 
sonal variation,  Runoff,  Hydrology. 

High  water  levels  of  Devils  Lake,  North  Dakota, 
and  other  terminal  lakes,  have,  in  recent  years, 
threatened  highways,  agricultural  land,  recreation- 
al cabins,  and  communities  located  near  these 
lakes.  This  study  was  undertaken  to  describe  the 
hydrology  of  the  Devils  Lake  basin  and  to  deter- 
mine how  to  estimate  future  water  level  probabil- 
ities. Analysis  of  the  available  hydrologic  and  cli- 
matologic  data  indicates  the  water  level  of  Devils 
Lake  fluctuates  largely  in  response  to  climatic  vari- 
ability. Average  annual  net  storage  gain  has  varied 
from  70,000  acre-feet  for  1969-83  to  as  little  as 
4,530  acre-feet  for  1931-40.  In  addition  to  the  influ- 
ence of  climatic  variability  on  the  inflow  to  Devils 
Lake,  an  interconnected  chain  of  lakes  upstream  of 
Devils  Lake  retains  runoff  and  acts  as  an  evapora- 
tion basin  for  runoff  from  the  Devils  Lake  basin. 
During  1965-67,  at  least  112,000  acre-feet  of  water 
was  stored  in  this  upstream  chain  of  lakes.  A 
review  of  research  conducted  on  other  terminal 
lakes  indicated  that  the  water  level  in  these  lakes 
fluctuated  primarily  in  response  to  climate  variabil- 
ity. There  is  agreement  between  water  level  fluctu- 
ations of  terminal  lakes  in  Western  North  America 
and  water  level  fluctuations  of  Devils  lake  during 
times  of  climatic  extremes.  No  standardized  meth- 
ods are  available  for  computing  water  level  prob- 
abilities of  terminal  lakes.  Most  of  the  development 
of  a  method  for  determining  future  water  level 
probabilities  has  been  focused  on  Great  Salt  Lake, 
Utah.  A  number  of  techniques  have  been  used  to 
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estimate    the    future   water-level    probabilities   for 
Great  Salt  Lake;  however,  they  provide  a  wide 
range  in  probability  of  occurrence  for  any  given 
water  level.  (Author's  abstract) 
W89-06830 


INTERDISCIPLINARY  APPROACH  TO  VALU- 
ATION OF  MICHIGAN  COASTAL  WET- 
LANDS, 

Michigan   Univ.,  Ann  Arbor.   School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-06879 


BATHYMETRY    OF    LAKES    MARION    AND 
MOULTRIE,  SOUTH  CAROLINA, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-06880 


EFFECTS  OF  THE  1980  ERUPTION  OF 
MOUNT  ST.  HELENS  ON  THE  LIMNOLOGI- 
CAL  CHARACTERISTICS  OF  SELECTED 
LAKES  IN  WESTERN  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

S.  S.  Embrey,  and  N.  P.  Dion. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   87-4263, 
1988.  60p,  14  fig,  6  tab. 

Descriptors:  *Volcanoes,  "Limnology,  *Mount  St. 
Helens,  *Washington,  Lakes,  Blast-zone  lakes, 
Phytoplankton,  Zooplankton,  Turbidity,  Silting, 
Dissolved  oxygen. 

The  1980  eruption  of  Mount  St.  Helens  provided 
the  opportunity  to  study  its  effect  on  the  physical, 
chemical,  and  biological  characteristics  of  lakes 
near  the  volcano,  and  to  describe  two  newly  cre- 
ated lakes.  Concentrations  of  dissolved  solids  and 
organic  carbon,  measured  in  June  1980,  had  in- 
creased from  2  to  30  times  those  observed  in  the 
1970's  in  Spirit,  St.  Helens,  and  Venus  Lakes. 
Water  in  the  lakes  was  altered  from  preeruption 
calcium-bicarbonate  types  to  calcium-sulfate,  calci- 
um sulfate-chloride,  or  lake  surface,  as  in  St. 
Helens  Lake;  transparency  in  Venus  Lake  had 
improved  to  a  depth  of  24  ft  by  1982.  Spirit  Lake 
was  anoxic  into  fall  1980,  but  had  reaerated  to  5.2 
mg/L  of  dissolved  oxygen  by  May  1981.  Phyto- 
plankton communities  in  existing  lakes  in  the  blast 
zone  in  1980  were  primarily  green  and  bluegreen 
algae;  diatoms  were  sparse  until  summer  1982. 
Small  numbers  of  zooplankton  in  Spirit,  St.  Helens, 
and  Venus  Lakes,  compared  to  numbers  in  Walupt 
and  Fawn  Lakes,  may  indicate  some  post-eruption 
mortality.  Rotifers  were  absent  from  lakes  in  the 
blast  zone,  but  by  1981  were  observed  in  all  the 
lakes.  The  recovery  of  the  physical,  chemical,  and 
biological  characteristics  of  the  lakes  will  depend 
on  stabilization  of  the  surrounding  environment 
and  biological  processes  within  each  lake.  Exclud- 
ing Spirit  Lake,  it  is  estimated  that  St.  Helens  Lake 
would  be  the  slowest  to  recover  and  Venus  Lake 
the  fastest.  (USGS) 
W89-06881 


TIME  SERIES  AND  TRANSECT  ANALYSIS  OF 
WATER  QUALITY  IN  SAYLORVILLE  AND 
RED  ROCK  RESERVOIRS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06920 


HYDROLOGY  OF  THE  OKEFENOKEE 
SWAMP  WATERSHED  WITH  EMPHASIS  ON 
GROUNDWATER  FLOW, 

Georgia  Univ.,  Athens.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-06925 


BUOYANCY  INDUCED  PLUNGING  FLOW 
INTO  RESERVOIRS  AND  COASTAL  RE- 
GIONS, 


Minnesota  Univ.,  Minneapolis.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-06947 


FINITE  ELEMENT  MODELING  OF  SHAL- 
LOW WATER  WAVES, 

North   Carolina    State    Univ.,    Raleigh.    Dept.   of 
Civil  Engineering. 
A.  P.  Maestrini. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  Ml  48106, 
Order  No.  8711606.  Ph.D.  Dissertation,  1987. 
138p,  59  fig,  3  tab,  65  ref,  3  append. 

Descriptors:  'Shallow  water,  'Model  studies, 
•Computer  models,  'Finite  element  method, 
'Wave  action,  Wave  velocity,  Mathematical 
models,  Numerical  analysis,  Tidal  waves. 

Shallow  water  waves  were  modeled  using  six-node 
triangular  finite  element  model  with  quadratic  in- 
terpolation for  both  velocities  and  depths  and  full 
centering  in  time.  Convective  terms,  friction  and 
Coriolis  effects,  and  effective  shear  stresses  were 
considered.  The  model  uses  the  same  explicit-im- 
plicit scheme  to  proceed  in  time  and  the  same 
solution  technique  as  in  Hosseinipour's  model.  The 
general  behavior  of  the  model  is  compared  with 
analytical  solutions  in  the  literature.  Computed  ve- 
locities and  water  depths  are  checked  against  Rah- 
man's analytical  solutions  and  results  using  three- 
node  triangular  elements  are  compared  with  those 
for  six-node  triangular  elements.  (Cremmins- 
AEPCO) 
W89-06960 
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MODELLING  NITRATE  REMOVAL  BY  RI- 
PARIAN VEGETATION  IN  A  SPRINGFED 
STREAM:  THE  INFLUENCE  OF  LAND-USE 
PRACTICES, 

Massey  Univ.,  Palmerston  North  (New  Zealand). 

Dept.  of  Mathematics  and  Statistics. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05882 


HYDROLOGICAL  AND  CHEMICAL  INPUTS 
TO  FIR  TREES  FROM  RAIN  AND  CLOUDS 
DURING  A  1-MONTH  STUDY  AT  CLING- 
MANS  PEAK,  NC, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-059 15 


WET  DEPOSITION  ESTIMATES  FROM 
LONG-TERM  BULK  AND  EVENT  WET-ONLY 
SAMPLES  OF  INCIDENT  PRECIPITATION 
AND  THROUGHFALL, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-05934 


FLOW    OF   WATER   THROUGH    ROOT-SOIL 
ENVIRONMENT, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For   primary   bibliographic   entry   see   Field    2G. 

W89-05958 


HYDROLOGIC    BALANCE    MODEL    USING 
NEUTRON  PROBE  DATA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 

For   primary   bibliographic   entry   see   Field   2G. 
W89-05961 


FLOODPLAIN  VEGETATION  OF  THE  IBI 
RIVER  IN  CENTRAL  JAPAN:  I.  DISTRIBU- 
TION BEHAVIOR  AND  HABITAT  CONDI- 
TIONS OF  THE  MAIN  SPECIES  OF  THE 
RIVER  BED  VEGETATION  DEVELOPING  ON 
THE  ALLUVIAL  FAN,  ENGLISH  SUMMARY. 


Kochi  Univ.  (Japan).  Dept  at  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05969 


ECOLOGY  OF  DEEPWATER  RICL-I  IEI.DS  I> 
BANGLADESH:  1.  PHYSICAL  AND  CHEMI 
CAL  ENVIRONMENT, 

Durham  Univ.  (England)  Dept  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-06149 


ECOLOGY  OF  DEEPWATER  RICE-FIELDS  If 
BANGLADESH:  2.  CHEMISTRY  OF  SITES  A1 
MANIKGANJ  AND  SONARGAON, 

Durham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-06150 


ECOLOGY  OF  DEEPWATER  RICE-FIELDS  If> 
BANGLADESH:  3.  ASSOCIATED  ALGAE  ANI 
MACROPHYTES, 

Durham  Univ.  (England).  Dept.  of  Botany. 
B.  A.  Whitton,  A.  Aziz,  B.  Kawecka,  and  J.  A. 
Rother. 

Hydrobiologia  HYDRB8,  Vol.  169,  No.  1,  p  31-42 
November  10,  1988.  4  fig,  4  tab,  17  ref.  Unite 
Kingdom  Overseas  Development  Administratioi 
Contract  R3630A  and  R3983.  Commission  of  th< 
European  Communities  Contract  TSD-A.207. 

Descriptors:  'Ecology,  'Limnology,  'Macro 
phytes,  'Oxygen  depletion,  'Rice  paddies,  'Ban 
gladesh,  'Algae,  Ecology,  Cyanophyta,  Floor. 
plains,  Diatoms,  Magnesium,  Calcium. 

Aquatic  macrophytes  formed  dense  beds  in  fallow 
areas  during  the  four  and  a  half  months  of  th< 
flood  season  in  all  but  one  deepwater  rice-growinj 
location  in  Bangladesh;  these  included  severa 
types  of  life-form,  but  the  fine-leaved  species,  Myr 
iophyllum  sp.,  Najas  indica,  and  Utricularia  stel 
laris  were  often  especially  abundant.  The  sam< 
species  grew  inside  deepwater  rice  fields,  but  a1 
much  lower  densities.  A  similar  contrast  occurrec 
for  the  algae,  although  deepwater  rice  often  devel 
oped  dense  masses  of  epiphytes  on  aquatic  roots 
stems  and  leaf  sheaths,  when  plants  were  growing 
in  isolated,  well-illuminated  situations.  Two  wide 
spread  algae,  Aulosira  fertilissima  and  Scytonem; 
mirabile,  were  equally  successful  on  soil  in  th< 
period  prior  to  the  arrival  of  floodwaters  anc 
floating  on  the  surface  of  the  water  during  the 
flood  season.  Other  species  common  during  the 
flood  season  differed  from  those  common  on  soil 
Most  blue-green  algae  inside  deepwater  rice  field; 
were  heterocystous;  the  only  species  not  so,  bul 
forming  distinct  colonies,  was  Aphanothece  stag 
nina.  However  only  non-heterocystous  forms  were 
found  at  one  location  in  south  Bangladesh  (Phal 
tita)  and  a  change  from  heterocystous  to  non- 
heterocystous  forms  was  noted  at  the  main  re- 
search site  (near  Sonargaon)  during  late  Septembei 
in  at  least  one  year.  The  water  column  at  the 
former  was  almost  entirely  anoxic,  while  the 
change  at  the  latter  occurred  at  a  time  when  the 
water  sometimes  became  anoxic  during  the  night 
It  is  suggested  that  differences  in  ability  to  tolerate 
anoxic  periods  may  be  a  key  factor  in  determining 
the  success  of  the  algal  and  vascular  plant  specie' 
in  the  different  micro-habitats  within  these  DWR- 
growing  areas.  Although  diatoms  were  quantita- 
tively only  a  minor  component  of  the  algal  bio- 
mass,  they  became  more  frequent  later  in  the 
season  when  the  water  became  microaerobic  oi 
anoxic  for  part  of  the  day.  Navicula  confervaces 
was  overall  the  most  abundant  species  at  the  twc 
main  research  locations.  (See  also  W89-06149; 
(Author's  abstract) 
W89-06151 


ECOLOGY  OF  DEEPWATER  RICE-FIELDS  IN 
BANGLADESH:  4.  NITROGEN  FIXATION  BY 
BLUE-GREEN  ALGAL  COMMUNITIES, 

Durham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-06152 
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:COI.OGY  OF  DEEPVVATER  RICE-FIELDS  IN 
IANGLADESH:  5.  MINERAL  COMPOSITION 
)F  THE  RICE  PLANT  AND  OTHER  AQUATIC 
IACROPHYTES, 

)urham  Univ.  (England).  Dept.  of  Botany, 
or  primary  bibliographic  entry  see  Field  2H 
/89-06153 


YDROLOGY  AND  SOIL  FERTILITY  OF  DE- 
RADED  GRASSLANDS  AT  CHERRAPUNJI 
<  NORTHEASTERN  INDIA, 

iwaharlal    Nehru    Univ.,    New    Delhi    (India). 

:hool  of  Environmental  Sciences. 

ar  primary  bibliographic  entry  see  Field  4C 

89-06158 


.TERRELATIONSHIPS  BETWEEN  THE 
ROWTH  OF  HYDRILLA  VERTICILLATA 
.F.)  ROYLE  AND  SEDIMENT  NUTRIENT 
k'AILABILITY, 

aterways  Experiment  Station,   Vicksburg,   MS. 
>r  primary  bibliographic  entry  see  Field  2H 
89-06248 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 


OMASS  VARIANCE  FUNCTION  FOR 
JUATIC  MACROPHYTES  IN  ONTARIO 
ANADA)  SHIELD  LAKES, 

ironto  Univ.  (Ontario).  Inst,  for  Environmental 

idies. 

r  primary  bibliographic  entry  see  Field  2H 

S9-06249 


OLOGICAL  STUDIES  ON  POTAMOGETON 

CTINATUS  L.  II.  AUTECOLOGICAL  CHAR- 

TERISTICS,   WITH   EMPHASIS   ON   SALT 

LERANCE,    INTRASPECIFIC    VARIATION 

D  ISOENZYME  PATTERNS, 

tholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

uatic  Ecology. 

■  primary  bibliographic  entry  see  Field  2H. 

9-06250 


iNIFICANCE  of  SEDIMENTARY  PHOS- 
ORUS  TO  A  ROOTED  SUBMERSED  MA- 
OPHYTE  (NAJAS  FLEXILIS  (WILLD.) 
S?™0   SCHMIDT)    AND    ITS   ALGAL 

:higan    State   Univ.,    Hickory    Corners.    WK 
logg  Biological  Station, 
primary  bibliographic  entry  see  Field  2H. 
9-06251 


inipeg  Univ.  (Manitoba).  Dept.  of  Biology, 
primary  bibliographic  entry  see  Field  2H. 
'-Oo252 


lRm-oEON    °F    ZOSTERA    MARINA    L. 

vrnr^A„RITIMA   L-   SENSU   LATO 

-«?»??£?£  GRADIENTS  IN  THE  LOWER 
iSAPEAKE  BAY,  U.S.A., 

lima  Inst,  of  Marine  Science,  Gloucester  Point 

primary  bibliographic  entry  see  Field  2L. 

'-06253 


£«mJSTLUENCING  PHOTOSYNTHET- 

vS1^  OF  CHARA  VULGARIS  L. 

fER  LAKE  PRODUCTIVE   HARD- 

"fences'  """"  Detr°i1,  MI   °ept  °f  m°l°^ 

Hough,  and  D.  A.  Putt, 
nal  of  Freshwater  Ecology  JFREDW,  Vol  4 

NSF   Grants   DEB   7604503   and    DEB    81- 

.T0"'  a  *Limnol°gy.  *  Photosynthesis, 
latic  product.vity,  "Chara,  *Productivity 
orophyia.  Lakes,  Seasonal  variation,  Alga! 
"ng  nutrients,  Michigan. 

,th«il°nal  PaUernS  and  ec°Physiology  of  pho- 
resis  were   invest.gated    in    the   macroalga 


Chara  vulgaris  L.  growing  in  Shoe  Lake,  Michi- 
gan, in  an  effort  to  understand  controlling  factors 
and  to  determine  the  role  of  photorespiration.  G. 
vulgaris  was  shown  to  be  a  C3  plant  with  inducible 
photorespiration.  Its  photosynthetic  productivity 
in  Shoe  Lake  in  early  summer  was  maximal  for 
submersed  macrophytes.  Subsequent  seasonal  de- 
clines and  daily  fluctuations  in  productivity  were 
correlated  with  presence  of  photorespiration,  but 
the  photorespiration  represented  a  minor  percent- 
age of  photosynthesis.  In  the  shallow  light-saturat- 
ed water  both  nitrogen  and  carbon  availability 
were  limiting  factors  at  times  during  midsummer 
and  late  summer.  (Author's  abstract) 
W89-06317 


RECOLONIZATION  OF  SMALL  DISTURB- 
ANCE PATCHES  IN  A  NEW  ENGLAND  SALT 
MARSH, 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Land- 
scape Architecture. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-06374 


PREDICTABILITY  OF  CHANGE  IN  SHORE- 
LINE VEGETATION  IN  A  HYDROELECTRIC 
RESERVOIR,  NORTHERN  SWEDEN, 

Umea  Univ.  (Sweden).  Dept.  of  Ecological 
Botany. 

C.  Nilsson,  and  P.  A.  Keddy. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  11,  p  1896-1904 
November  1988.  5  fig,  5  tab,  51  ref. 

Descriptors:  "Shoreline  cover,  "Vegetation  "Sta- 
tistical analysis,  "Reservoirs,  "Hydroelectric 
power,  Sweden,  Species  composition,  Prediction 
Bryophytes,  Lichens. 

The  feasibility  of  predicting  responses  of  vegeta- 
tion to  specified  perturbations  acting  on  a  known 
initial  state  using   10  yr  of  vegetation  data  and 
precise   water  level   records   from   the   Gardiken 
Reservoir  on  the  Ume  River  in  Sweden  was  stud- 
ied; this  has  a  restricted  flora  and  one  obvious 
controlling   factor:   water   level.    Abundance   and 
species  richness  were  strongly  correlated  for  both 
vascular  and  nonvascular  plants  (bryophytes  and 
lichens).  Duration  of  flooding  was  the  most  impor- 
tant variable  controlling  those  independent  varia- 
bles chosen  for  study.  The  change  from  year  t  to 
t+1   could  be  roughly  predicted  for  community 
attributes  such  as  richness  and  cover  (Regression 
coefficient  >  0.33)  but  not  for  species  composition 
(Regression  coefficient   <  0.04).  The  initial  (pre- 
ceding-year) state  of  the  system  and  the  duration  of 
flooding  (also  in  the  preceding  year)  were  always 
the   two   most   important    independent    variables 
Even  in  this  simple  system  with  presumably  one 
major  control  variable,  the  best  regression  equation 
accounted  for  only  41  of  the  variation.  Community 
properties    were    more    predictable    than    species 
composition.  The  similarity  of  the  species  pool,  the 
lack  of  coupling  from  competitive  interactions,  and 
the  high  degree  of  immaturity  may  have  reduced 
predictability  of  species  composition.  (Author's  ab- 
stract) 
W89-06375 


LEAF  WATER  POTENTIAL  AND  LEAF  CON- 
DUCTANCE DURING  THE  GROWING 
SEASON  IN  ALMOND  TREES  UNDER  DIF- 
FERENT IRRIGATION  REGIMES, 

Centro   de   Edafologia   y    Biologia   Aplicada   del 

Segura,  Murcia  (Spain). 

For  primary  bibliographic  entry  see  Field  3F 

W89-06385 


SJKS?  ™f?N  °F  A  ROOT  WATER  UPTAKE 
MODEL  IN  SPATIALLY  VARIABLE  SOILS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

J.  W.  Hopmans,  and  E.  Guttierez-Rave 

Journal  of  Hydrology  JHYDA7,  Vol.  103  No   1-2 

p  53-65,  November  15,  1988.  3  fig,  5  tab,   14  ref 

Descriptors:  "Calibrations,  "Roots,  "Soil-water- 
plant  relationships,  "Model  studies,  "Unsaturated 
How.  Soil  types,  Flow,  Soil  water,  Hydraulic  prop- 


erties, Monte  Carlo  method,  Optimization.  Tran- 
spiration. 

The  application  of  a  procedure  to  calibrate  a  root 
water  uptake  model  in  unsaturated  water  How 
modeling  is  discussed,  taking  into  consideration  the 
variability  of  soil  hydraulic  properties.  In  previous 
studies,  the  reduction  function  was  calibrated  at 
only  one  site,  and  it  was  assumed  that  the  resulting 
sink  term  is  representative  for  the  whole  study 
area.  However,  in  general,  large  areas  show  an 
increasing  soil  variability  and  may  require  a  differ- 
ent approach.  A  Monte  Carlo  analysis  in  combina- 
tion with  a  trial-and-error  procedure  to  optimize 
the  parameters  of  the  reduction  function  resulted 
in  improved  values  for  the  actual  transpiration 
when  compared  with  the  single  site  calibration 
However,  there  was  still  a  considerable  deviation 
from  measured  transpiration  if  the  proposed  analy- 
sis was  applied  to  the  extremely  dry  growing 
season  of  1976.  (Doria-PTT) 
W89-06511 


WATER  USE  AND  IRRIGATION   RESPONSE 

JopSSnoNj™  C°RN  WI™  VARIOUS 

Nebraska  Univ. -Lincoln. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-06952 

2J.  Erosion  and  Sedimentation 


ROLE  OF  BOTTOM  MORPHOLOGY  ON  ESTI- 
MATION OF  THE  TRANSPORT  OF  SOLIDS 
T^RJIVIFiRS^LJkROLE  DE  LA  CONFORMA- 
IL°ix,oSK„FOND  DANS  L'ESTIMATION  DU 
TRANSPORT  SOLIDE  EN  RIVIERE), 
Ecole  Hassania  des  Travaux  Publics,  Casablanca 
(Morocco). 

A.  Sadok,  and  C.  Marche. 

Canadian  Journal  of  Civil  Engineering  CJCEB8 
Vol.  15,  No.  4,  p  509-515,  August  1988.  7  fig,  42 
ref.  English  summary. 

Descriptors:  "Channel  morphology,  "Rivers  "Hy- 
draulic roughness,  "Bed  load,  "Saltation,  '"Sedi- 
ment transport,  "River  beds,  Particulate  matter 
Sedimentation,  Suspended  load,  Statistical  analysis 
Fluvial  sediments,  Surface  flow,  Mathematical 
models. 

Bed  configuration  is  shown  to  be  a  relevant  param- 
eter of  the  saltation  movement  of  solid  particles  in 
free  surface  flow.  Analytical  and  statistical  results 
confirm  the  importance  of  this  parameter  on  bed- 
load  and  suspended-load.  A  review  of  global  ef- 
fects of  bed  configuration  on  sedimentation  is  dis- 
cussed. Some  of  the  relevant  literature  on  this 
topic  is  presented  along  with  a  comparison  of  some 
current  models  of  bed  configuration  and  solids 
transport.  The  incidence  of  river  bed  configuration 
modeling  to  explain  saltation  movement  is  exam- 
ined. Parameters  that  characterize  solids  transport 
in  relation  to  bed  load  configuration  are  analyzed 
(Geiger-PTT) 
W89-05823 


MOBILE  BOUNDARY  FLOW:  AN  ASSESS- 
MENT OF  VELOCITY  AND  SEDIMENT  DIS- 
CHARGE RELATIONSHIPS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

A.  W.  Peterson,  and  A.  E.  Peterson. 
Canadian  Journal  of  Civil  Engineering  CJCEB8 
Vol.  15,  No.  4,  p  539-546,  August  1988.  4  fig,  3  tab,' 
18  ref. 

Descriptors:  "Boundary  processes,  "Flow  velocity, 
"Sediment  transport,  "Sediment  discharge.  Mathe- 
matical models,  Regression  analysis,  Water  depth 
Prediction,  Flow  profiles,  Particle  size. 

Using  the  data  from  Brownlie's  update  of  the  Com- 
pendium of  Solids  Transport  Data,  velocity  and 
sediment  discharge  equations  have  been  derived 
using  regression  analysis.  Two  velocity  equations 
have  been  determined,  one  for  the  lower  flow 
regime  and  the  other  for  the  upper  flow  regime.  A 
single  equation  for  sediment  discharge  covers  both 
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flow  regimes.  The  equations  provide  estimation/ 
prediction  of  sediment  discharge  and  velocity  that 
are  simple  to  use.  Plots  of  over  3000  test  results 
show  the  relationship  of  sediment  discharge,  veloc- 
ity, flow  depth,  energy  gradient,  and  sediment  size 
for  the  lower  and  upper  flow  regimes.  Included  in 
the  plots  are  estimation  and  prediction  limits  for 
the  velocity  and  sediment  discharge  relationships. 
(Author's  abstract) 
W89-05824 


STREAMWATER  CHEMISTRY  DURING 
RAINFALL  EVENTS  IN  A  FORESTED  BASIN, 

National  Inst,  for  Environmental  Studies,  Yatabe 
(Japan).  Div.  of  Water  and  Soil  Environment. 
K.  Muraoka,  and  T.  Hirata. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 
p  235-253,  September  30,  1988.  9  fig,  2  tab,  18  ref. 

Descriptors:  *Forest  hydrology,  'Nutrients, 
*Water  chemistry,  *Soil  water,  'Experimental 
basins,  'Geochemistry,  *Solute  transport,  'Weath- 
ering, 'Rainfall,  Trace  elements,  Essential  nutri- 
ents, Silica,  Chlorides,  Sodium,  Nitrates,  Potassi- 
um, Ions,  Calcium,  Magnesium,  Hydrographs, 
Chemical  denudation,  Hydrology,  Forest  water- 
sheds. 

The  hydrochemistry  of  streams  was  measured 
during  two  water  cycles  in  an  experimental  forest- 
ed basin  of  67.5  ha.  The  chemical  changes  of 
streamwater  measured  during  four  rainfall  runoff 
events  make  it  possible  to  distinguish  two  types  of 
solute  element  behavior.  Until  the  peak  flow,  the 
concentration  of  each  element  decreases  due  to  a 
dilution  effect  by  the  surface  runoff  water.  During 
the  recession  period,  the  concentrations  increased 
in  two  major  modes:  Type  I,  which  shows  approxi- 
mately the  same  concentrations  around  the  end  of 
the  runoff  period  as  the  baseflow  level  prior  to  the 
runoff  event  and  Type  II,  which  overshoots  the 
baseflow  level.  Type  I  includes  Si02,  specific  con- 
ductance, Cl(-),  and  Na(  +  ),  whereas  Type  II  in- 
cludes N03(-)-N,  K(  +  ),  Ca(2  +  ),  and  Mg(2  +  ). 
During  the  recession  period,  the  streamwater 
might  be  originating  mainly  from  interflow,  prob- 
ably associated  with  surface  soil  water,  therefore 
the  soil  water  chemistry  was  analyzed.  Si02,  origi- 
nating from  soil  and  bedrock,  showed  nearly  uni- 
form concentration  in  the  downward  direction  and 
N03(-)-N  concentration  near  the  soil  surface  was 
greater  than  that  of  the  deep  soilwater  and  stream- 
water.  The  two  results  correspond  to  the  runoff 
characteristics  of  Types  I  and  II,  respectively.  The 
materials  classified  into  Type  II  are  the  major 
essential  elements  in  the  metabolism  of  the  forest 
ecosystem,  whereas  those  of  Type  I  are  minor  or 
nonessential  elements.  (Author's  abstract) 
W89-05852 


BLUFF  RESPONSE  TO  WAVE  ACTION, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
L.  E.  Vallejo,  and  R.  Degroot. 
Engineering  Geology  EGGOAO,  Vol.  26,  No.  1,  p 
1-16,  August  1988.  10  fig,  1  tab,  25  ref. 

Descriptors.  'Lakes,  'Bluffs,  'Erosion,  'Wave 
action,  'Great  Lakes,  Coasts,  Lake  shores,  Beach 
erosion.  Beach  profiles,  Aerial  photography. 

The  unconsolidated  materials  forming  the  bluffs 
along  the  coasts  of  the  Great  Lakes  are  subject  to 
active  wave  erosion  which  results  in  losses  in 
millions  of  dollars  annually  due  to  property 
damage  and  reduction  in  property  values.  An  un- 
derstanding of  the  mechanics  of  bluff  recession  and 
the  long-term  trends  in  the  evolution  of  coastal 
bluffs  is  required  for  an  evaluation  of  engineering 
and  management  solutions  for  the  problems  cre- 
ated by  retreating  coastal  bluffs.  Bluff  retreat  is 
usually  analyzed  and  measured  from  airphotos. 
However,  since  airphotos  are  taken  at  discrete 
points  in  time  they  are  not  capable  of  providing  a 
full  account  of  bluff  retreat  mechanisms.  Field 
investigations,  coupled  with  analytical  methods, 
can  enable  investigators  to  identify  patterns  of 
bluff  retreat.  These  patterns,  subsequently  incorpo- 
rated into  slope  evolution  models,  shed  light  on 
data  obtained  over  long  periods  from  airphotos. 
This  paper  explains  recession  rates  and  bluff  profile 
changes  as  measured  from  airphotos  with  the  help 


of  bluff  evolution   models  already   established  for 
the  bluffs  forming  the  Great  Lakes  shorelines  (Au- 
thor's abstract) 
W89-05919 


EFFECTS  OF  OXYGEN  ON  HYDROCARBON 
DEGRADATION  STUDIES  IN  VITRO  IN  SLR- 
FICIAL  SEDIMENTS, 

Aix-Marseille-2  Univ.  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05992 


RIVER  MANAGEMENT  TO  REDUCE  TURBID- 
ITY  IN   NAVIGABLE   BROADLAND   RIVERS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For   primary   bibliographic   entry   see   Field    5G 

W89-06O05 


NATURAL  TRACERS  TO  DETERMINE  THE 
ORIGIN  OF  SEDIMENTS  AND  SUSPENDED 
MATTER  FROM  THE  ELBE  ESTUARY, 

Institute  for  Soil   Fertility,   Haren  (Netherlands). 

W.  Salomons,  E.  Schwedhelm,  J.  Schoer,  and  H. 

Knauth. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  6/7,  p  89-102,  1988.  11  fig,  27  ref. 

Descriptors:  'Suspended  load,  'Tracers,  'Environ- 
mental tracers,  Isotopic  tracers,  'Sediments,  'Sedi- 
ment transport,  'Estuaries,  Sediment  distribution, 
The  Netherlands,  Chemical  composition,  Carbon- 
ates, Clay  minerals,  Particle  size,  Saline-freshwater 
interfaces,  North  Sea,  Organic  matter,  Marine  sedi- 
ments. 

The  clay  mineral  composition,  the  concentrations 
of  carbonates,  the  proportions  of  carbon  and 
oxygen  isotopes  in  carbonates  and  organic  matter 
as  well  as  the  concentrations  of  different  elements 
have  been  used  to  determine  the  origin  of  several 
grain  size  fractions  of  the  sediment  and  the  sus- 
pended matter  from  the  Elbe  estuary.  The  clay 
mineral  composition,  especially  the  smectite-kao- 
linite  proportion,  demonstrated  that  solid  material 
<  =  2  microns  from  the  North  Sea  is  transported 
up  the  river,  about  50  km  beyond  the  average 
position  of  the  salt  wedge.  As  far  as  the  fraction  2- 
20  microns  is  concerned,  the  upward  transport  of 
North  Sea  material  was  proved;  by  the  calcite 
concentration,  the  Ca:Sr  proportion  n  total  partic- 
ulates and  the  isotopic  composition  of  the  carbon- 
ates, demonstrating  a  transport  of  at  least  40  km 
beyond  the  marine  water  limit.  The  transport  be- 
havior of  the  grain  size  fraction  20-63  microns 
could  be  determined  by  the  Hf  concentration.  In 
this  case,  the  distance  of  transport  beyond  the  salt 
wedge  was  around  30  km.  The  isotopic  composi- 
tion of  the  carbonates  confirmed  the  landward 
transport  of  this  fraction.  The  organic  matter  in  the 
coarser  fractions  was  partly  derived  from  debris  of 
marsh  vegetation.  Due  to  the  contribution  of 
sources  within  the  estuary,  information  obtained 
from  this  tracer  pertained  to  the  origin  of  the 
organic  matter  only.  The  results  demonstrate  the 
mixing  between  marine  and  fluvial  sediments  and 
transport  of  marine  sediments  past  the  salt  wedge. 
This  physical  process  occurs  with  chemical  proc- 
esses responsible  for  the  observed  decrease  of  pol- 
lutants concentrations  in  solid  matter  along  the 
estuary.  Additionally,  the  different  amounts  of  the 
upstream  transport  distances  of  the  investigated 
grain  size  fractions  support  the  hypothesis  of  set- 
tling and  scour  lag  induced  particulate  transport. 
(Author's  abstract) 
W89-06024 


DEVELOPMENT  OF  A  NEW  SIMULATION 
METHOD  FOR  SUSPENDED  SEDIMENT 
TRANSPORT  IN  A  TIDAL  RIVER, 

Kyushu  Univ.,   Fukuoka  (Japan).   Dept.  of  Civil 

Engineering. 

T.  Futawatari,  T.  Kusuda,  K.  Koga,  H.  Araki,  and 

T.  Umita. 

Water  Science  and  Technology  WSTED4,  Vol. 

20.  No.  6/7,  p  103-112,  1988.  16  fig,  1  tab,  3  ref. 

Descriptors:  'Model  studies,  'Simulation,  'Sus- 
pended sediments,  'Tidal  rivers,  'Sediment  trans- 


port. Model  testing.  Hydrologic  models.  Lro* 
Deposition,  Erosion  rates,  Tributaries. 

A  one  dimensional  simulation  model  of  suspen 
sediment  transport  in  a  tidal  river  was  develo 
with  erosion,  deposition,  and  thickening  procei 
of  sediments,  and  inflow  from  tributaries  1 
model  uses  the  explicit  leap-frog  method  and 
lower  end  boundary  of  the  river  is  extended  i 
the  sea  to  close  the  boundary  for  calculation.  L 
oratory  experiments  were  performed  to  deterrr 
erosional  and  depositional  rates  of  sediments  am 
study  the  sediment  thickening  process  in  the  ri 
under  various  concentrations  of  chlorinity  and  i 
pended  solids.  Numerical  simulation  results,  v 
the  parameter  values  obtained  experimentally, 
not  show  good  agreement  with  observed  d 
Modifying  the  parameter  values  according 
physical  phenomena  was  necessary  to  obtain  g( 
agreement  in  between.  After  the  modificati 
computation  results  during  a  fortnightly  cycle 
plain  satisfactorily  the  sediment  transport  phem 
ena  in  this  river.  (Author's  abstract) 
W89-06025 


STUDY  ON  THE  SEASONAL  VARIATION 
SURFACE  SEDIMENT  COMPOSITION  IN  1 
TUARIES, 

Okayama  Univ.  (Japan).  Dept.  of  Civil  Engim 

ing. 

O.  Kawara. 

Water  Science  and  Technology  WSTED4,  \ 

20,  No.  6/7,  p  123-132,  1988.  23  fig,  2  tab,  12  i 

Descriptors:  'Path  of  pollutants,  'Sediment  tra 
port,  'Sediments,  'Estuaries,  'Sediment  sorti 
'Seasonal  variation,  Japan,  Particle  size,  Sedim 
concentration.  Flow  discharge,  Runoff. 

The  purpose  of  this  study,  as  the  first  step  tow; 
clarifying  the  pollutant  transport  mechanism 
sediments,  is  to  clarify  the  characteristics  of 
seasonal  changes  of  surface  sediment  composit 
in  estuaries  based  on  observation.  Remarkable  s 
sonal  variations  are  found  in  the  particle  size  dis 
butions  and  the  concentrations  of  the  constitue 
of  the  surface  sediments,  though  the  patterns  of 
variations  are  different  in  each  estuary  observ 
The  seasonal  variations  of  the  concentrations  shi 
good  correspondence  to  those  of  the  particle  s 
distributions.  One  cause  of  the  seasonal  variatioi 
the  variation  of  river  discharges.  When  the  se 
ment  size  in  the  Asahi  River  estuary,  Okaya 
prefecture,  became  finer,  the  fresh  water  inflow 
the  estuary  was  about  2.5-3.5  times  as  much 
ordinary  water  runoff  (100-150  cu  m/s)  and  I 
change  was  completed  in  about  10  days.  On  t 
other  hand,  the  change  to  coarser  sediment  v 
completed  in  a  day,  by  the  inflow  of  over  400 
m/s.  (Author's  abstract) 
W89-06027 


LONGITUDINAL  AND  VERTICAL  CHANG 
IN  LAKE  ESTUARINE  SEDIMENTS, 

National  Inst,  for  Environmental  Studies,  Tsuku 

(Japan). 

K.  Amano,  and  T.  Fukushima. 

Water  Science  and  Technology  WSTED4,  V 

20,  No.  6/7,  p  143-153,  1988.  4  fig,  4  tab,  11  r 

Descriptors:  'Sediment  distribution.  'Water  pol! 
tion  sources,  'Lake  sediments,  'Sedimentolog 
Japan,  Heavy  metals,  Nutrients,  Linear  alkyl  si 
fonates,  Environmental  gradient. 

In  order  to  obtain  environmental  information  abc 
lake  water  and  watersheds,  the  distributions 
physical  and  chemical  properties  in  lake  sedimei 
were  investigated.  The  concentrations  of  sevei 
substances  (e.g.,  nutrients,  metals,  and  chemica 
in  the  sediments  were  determined  at  fifty  samplii 
sites  in  sixteen  shallow  lakes  in  Japan.  The  vertU 
profiles  of  particle  size,  particle  organic  carbc 
particle  organic  nitrogen,  total  phosphorus,  sor 
metals  (Ti,  Mn,  Fe,  Zn,  and  Cu),  and  LAS  we 
analyzed.  Various  sediment  properties,  such  as  II 
sedimentation  conditions  and  the  redox  conditio: 
were  related  to  the  vertical  profiles  observed,  ai 
traces  of  historical  changes  in  the  water  and  wait 
sheds  were  found  in  the  sediments.  Longitudm 
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langes  in  die  sediments  between  the  mouths  of 
c  riveis  and  the  deepest  points  of  the  lakes  were 
:arly  observed,  and  it  was  expected  that  these 
anges  would  correlate  with  one  of  the  estuarine 
tracteristics  since  they  reflect  the  spatial  varia- 
iii  in  average  composition  of  the  particulate 
itler  and  in  the  average  water  quality.  Some 
;nificant  relationships  between  the  lake  sediments 
d  the  lake  or  watershed  type  were  observed, 
iicating  the  possibility  that  lake  sediments  may 
one  of  the  most  important  indices  for  under- 
nding  lake  environments.  (Author's  abstract) 
S9-06029 


SUSPENSION     OF     SEDIMENTS     FROM 

>NG  ISLAND  SOUND  (U.S.A.), 

lifornia  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 

and  Environmental  Engineering 

H.  Tsai,  and  W.  Lick. 

iter  Science  and  Technology  WSTED4    Vol 

No.  6/7,  p  155-164,   1988.  8  fig,   1  tab, '7  ref. 

scriptors:  'Suspended  sediments,  *Marine  sedi- 
nts.  'Long  Island  Sound,  *Path  of  pollutants, 
diment  transport,  Shear  stress,  Particle  size, 
ms.  Suspension,  Flumes. 

uspension  experiments  were  conducted  in  sea 
er  in  an  annular  flume  on  fine-grained  sedi- 
lts  from  Long  Island  Sound.  From  these  experi- 
lts.  the  resuspension  rates  and  the  sediment 
centrations  at  steady-state  were  quantitatively 
irmined  as  a  function  of  shear  stress  and  bed 
ipaction.  In  addition,  net  resuspension  experi- 
its  were  conducted.  From  these,  the  total 
iunt  of  sediment  that  could  be  resuspended  at  a 
icular  shear  stress  was  determined.  In  these 
i,  the  resuspension  rate  decreased   with  time 

the  total  amount  of  sediment  that  could  be 
spended  at  a  constant  shear  stress  approached 
instant  value  as  time  increased.  This  demon- 
es  a  major  difference  between  the  resuspension 
actenstics  of  fine-grained  sediments  and  those 
niform-size,  coarse-grained,  non-cohesive  sedi- 

s.  For  the  latter  case,  the  resuspension  rate 
lly  would  be  constant  with  time.  Resuspension 
nments  were  also  conducted  with  deposit- 
ing Nucula  clams  seeded   into  the  sediment 

In  all  cases,  the  steady-state  concentrations  as 
iction  of  shear  stress  were  significantly  greater 

those  in  tests  without  Nucula.  The  tests  also 
est  that  after  sediments  are  seeded  with 
Jla  for  approximately  7  days,  the  sediment 
■pension  does  not  change  with  time  of  consoli- 
n.  (Author's  abstract) 
-06030 


E  OF  FINE  SEDIMENT  BEHAVIOUR  IN 
LUTANT  TRANSFER  MODELLING 

'down  Consultants  Ltd.,  Taunton  (England) 
■  Parker. 

r  Science  and  Technology  WSTED4    Vol 
o.  6/7,  p  175-182,  1988.  3  fig,  31  ref. 

riptors:   'Solute  transport,   'Sediment  trans- 
Model  studies,  'Sediment-water  interfaces, 

I  of  pollutants,  'Particle  size,  Kinetics,  Cohe- 
soils,  Sorption,  Panicle  size,  Model  testing. 

'le  played  by  fine  cohesive  sediment  in  the 
rt  and  recycling  of  pollutants  arises  from 
iten  reversible  partition  of  pollutants  between 
■solved  phase  and  surface  sorbed  phase.  Ade- 
prediction  requires  that  a  realistic  under- 
ng  of  the  physical  behavior  of  the  fine  sedi- 
population  of  an  area  is  coupled  with  the 
«  ot   the  sorption/desorption   equilibria  at 

II  stages  in  the  fine  sediment  transport  cycle 
saper  examines  the  physical  basis  underlying 
ediction  of  fine  sediment  transport,  identify 
ocesses  and  phenomena  which  are  important 
cting  predictions.  Parameterization  of  source 

terms  are  seen  to  be  areas  of  great  uncer- 
and  model  calibration  requires  the  deploy- 
of  new,  but  available,  technology.  (Author's 
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"i^d^E  TO   RED^CE  SEDIMENTA- 
IN  A  PORT  ON  A  TIDAL  RIVER, 


Hanover    Univ.    (Germany,    F.R.).    Franzius-Inst. 
luer  Wasserbau  und  Kuesteningenieurwesen. 
K.-D.  Muller,  and  H.  Schwarze. 
Water  Science  and  Technology   WSTED4    Vol 
20,  No.  6/7,  p  253-261,  1988.  10  fig,  7  ref. 

Descriptors:  *Silting,  *TidaI  effects.  *Port  facili- 
ties. Tidal  rivers,  Sediment  control.  Harbors 
Dredging,  Heavy  metals,  Model  studies,  Channel' 
improvements. 

Sedimentary  material  containing  harmful  sub- 
stances dredged  from  seaports  has  become  an  in- 
creasing problem  over  the  past  few  years.  A  main 
part  of  the  sediment,  mostly  silt,  contaminated 
with  heavy  metals,  settles  out  in  the  region  of 
harbor  entrances.  For  the  huge  harbor  basin  of  the 
Port  of  Hamburg  investigations  in  a  physical 
model  had  been  carried  out  to  find  measures  for 
reducing  the  sediment  intrusion  into  the  harbor 
basin.  The  investigations  show  that,  because  of  the 
relationship  of  the  harbor  entrance  to  the  large 
harbor  surface,  the  tidal  effect  has  a  great  influence 
on  the  current  effect.  As  a  result,  construction 
measures,  which  in  other  cases  considerably 
reduce  sedimentation  by  eddies  in  the  harbor  en- 
trance, have  proved  to  be  of  little  effect  here 
Under  these  circumstances  the  current  effect  could 
only  be  reduced  by  massive  means,  such  as  the 
installation  of  a  current-deflecting  wall.  (Author's 
abstract) 
W89-06041 


FIELD  OBSERVATION  AND  SIMULATION 
OF  SEDIMENT  RESUSPENSION  IN  A  SHAL- 
LOW LAKE, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Water  and  Soil  Environment  Div. 

K.  Otsubo,  and  K.  Muraoka. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  6/7,  p  263-270,   1988.  6  fig,   1  tab, '9  ref 

Descriptors:  'Suspension,  'Shallow  water,  'Lakes 
Bottom  sediments,  'Suspended  sediments,  'Simu- 
lation, Field  tests,  Model  studies,  Turbidity    Nu- 
merical analysis,  Wind,  Erosion. 

The  dispersion  and  resuspension  of  sediments  in 
the  Takahamairi  Bay  basin  of  Lake  Kasumigaura 
were  studied  by  means  of  field  research  and  nu- 
merical simulation.  The  field  data  on  wind  direc- 
tion and  velocity,  lake  current,  water  wave,  and 
turbidity  are  shown.  Based  on  these  results  resu- 
spension of  precipitated  sediments  in  this  shallow 
lake  is  discussed.  To  predict  the  turbidity  and  the 
depth  of  bed  erosion,  a  simulation  model  was  es- 
tablished for  this  lake.  The  calculated  turbidity 
showed  good  agreement  with  the  field  data  Ac- 
cording to  the  simulated  results,  the  turbidity 
reaches  200  ppm,  and  the  bed  is  eroded  several 
millimeters  deep  when  the  wind  velocity  exceeds 
12  m/s  in  the  lake.  (Author's  abstract) 
W89-06042 


Erosion  and  Sedimentation — Group  2J 

Descriptors:  'Detritus  flows.  'Landslides.  'Debris 
flows.  'Mudflows.  'Rapid  flow,  'Channel  (low' 
Organic  matter,  'Sediment  transport.  'Debris  tor- 
rents, Reviews,  Flow,  Sediments,  Fluvial  sedi- 
ments, Pacific  Northwest,  Saturated  soils,  Gravity 
flow  Rheology,  Runoff,  Avalanches,  Snowmelt 
Rockshdes,  Mass  wasting. 

The  term  debris  torrent  was  introduced  in  North 
America's   Pacific   Northwest   region   to  describe 
coarse-grained,  rapid  channelized  flows  rich  in  or- 
ganic  debris.    Environmental   conditions   favoring 
their  occurrence  and  distinctive  criteria  for  recog- 
nizing debris  torrents  are  discussed.  Correct  identi- 
fication of  sites  subject  to  debris  torrents  is  a  major 
problem.  Four  environmental  criteria  for  the  oc- 
currence of  debris  torrents  are:  small  drainage  area 
steep  channels,  high  runoff  intensity,  and  substan- 
tial debris  available  for  mobilization.  Both  internal 
and  external  triggering  mechanisms  are  important 
Ot  the  external  mechanisms,  storm  and/or  snow- 
melt  runoff,  water  release  from  subglacial  or  lake 
storage    log  jam  bursts,  rockfall,  debris  or  snow 
avalanches  from  upslope  or  seismic  shaking  may 
all  be  important.  Of  the  internal  mechanisms  lead- 
ing   to    spontaneous    bed    instability,    progressive 
steepening  of  the  debris  front  between  successive 
surges  seems  the  most  important  in  coarse  debris 
torrents.  No  single  rheological  model  is  yet  ade- 
quate to  deal  with  debris  torrents.  A  successful 
model  should  take  account  of  at  least  the  follow- 
ing: fines  content,  organic  debris  content,  water 
content,  and  rate  of  shearing.  (Doria-PTT) 
W89-06088 


FUNDAMENTAL  INVESTIGATION  OF  GRAV- 
ITY CURRENTS  WITH   VARYING  DENSITY 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-06060 


SEQUENTIAL  EXTRACTION  OF  IRON  MAN- 
GANESE, ALUMINUM,  AND  SILICON  IN 
c2™oFROM  TWO  CONTRASTING  WATER- 

Science  Applications  International  Corp.,  Oak 
Ridge,  TN.  K 

^9  06087^   bibliographic   entry   see   Field    2G. 


REOTS  CTIVE  ATTRIBUTES  OF  DEBRIS  TOR- 

British  Columbia  Univ.,  Vancouver.  Dept   of  Ge- 
ography. 
O.  Slaymaker. 

Hydrological  Sciences  Journal  HSJODN  Vol  33 
No.  6,  p  567-573,  December  1988.  1  fig,  41  ref' 
French  summary. 


HYDROLOGICAL  CONTROLS  OF  EROSION 
TO?RENTSVlENT  TRANSPORT  IN  VOLCANIC 

Kyoto    Univ.    (Japan).    Disaster    Prevention    Re- 
search Inst. 

K.  Okunishi,  H.  Suwa,  and  S.  Hamana. 
Hydrological  Sciences  Journal  HSJODN  Vol   33 
No.  6,  p  575-587,  December  1988.  9  fig,  1  tab    12 
ref. 

Descriptors:  'Debris  torrents,  'Mudflows,  'Debris 
flows,  'Rainfall-runoff  relationships,  'Erosion 
Sediment  transport,  'Volcanic  torrents,  Hydrolo- 
gy, Volcanoes,  Japan,  Gullies,  Ravines,  Gully  ero- 
sion, Runoff,  Surface  runoff,  Rainfall,  Storms,  Pre- 
cipitation, Rainstorms,  Topography,  Entrainment. 

Sediment  is  transported  in  the  form  of  debris  flows 
in    major    gullies    dissecting    permeable    volcanic 
slopes  as  exemplified  by  the  Kami-kamihori  Valley 
in  the  northern  Japan  Alps.  Four  years  of  hydrolo- 
gical observations  in  the  headwater  area  of  the 
gully  showed  that  the  surface  runoff  which  trig- 
gers debris  flows  is  related  to  peak  10-minute  to  20- 
minute   rainfall.    Sediment   production   in   such   a 
short  time  is  not  sufficient  to  prepare  a  debris  flow 
Therefore,  debris  must  have  been  accumulated  at  a 
particular  section  by  repeated  sediment  discharge 
due  to  minor  rainstorms.  The  volume  of  the  debris 
produced   in   the  headwaters  was  evaluated   and 
correlated  to  an  effective  rainfall.  The  quantity  of 
sediment    transport   at   seven   sections   along    the 
gully  by  debris  flows  in  three  periods  was  evaluat- 
ed   through    the    measurement    of    topographic 
changes.  It  was  compared  with  the  total  effective 
rainfall   for  the   pertinent   period,   and   the   mean 
'sediment  concentration'   in  the  debris  flow  was 
calculated  for  each  section  and  for  each  period.  It 
was  shown  that  the  change  in  the  sediment  concen- 
tration along  the  gully  reflects  the  entrainment  of 
debris  from  the  gully  floor  in  the  acceleration  zone 
and  the  deposition  in  the  deceleration  zone.  It  was 
also  demonstrated  that  the  sediment  delivery  of  a 
debris  flow  depends  on  the  time  distribution  of 
rainfall,  because  rainfall  time  bases  appropriate  to 
prediction  of  the  sediment  transport  at  different 
reaches  vary.  (Author's  abstract) 
W89-06089 


MODEL  FOR  DEBRIS  ACCUMULATION  AND 
MOBILIZATION  IN  STEEP  MOUNTAIN 
STREAMS, 

British  Columbia  Univ.,  Vancouver.  Dept   of  Ge- 
ography. 
M.  J.  Bovis,  and  B.  R.  Dagg. 
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Group  2J — Erosion  and  Sedimentation 


Mythological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  6,  p  589-604,  December   1988.  8  fig,   17  ref. 

Descriptors:  'Debris  flows,  *Mud  Hows,  'Debris 
torrents,  *Detritus,  'Sediment  transport,  *Model 
studies,  Accumulation,  Mountains,  Stream  gradi- 
ent, Hydraulic  conductivity,  Flow,  British  Colum- 
bia, Rainfall,  Hydrology,  Storms,  Streams,  Canada. 

Previous  work  on  the  initiation  of  debris  flows  has 
emphasized  the  roles  played  by  material  strength, 
stream  gradient,  and  fluid  pressure,  but  in  most 
published  models  the  friction  angle  of  the  channel 
material  is  assigned  some  characteristic  or  constant 
value.  A  model  is  presented  that  retains  gradient 
and  pressure  as  variables,  and  considers  the  proba- 
ble changes  in  friction  angle  and  hydraulic  conduc- 
tivity, K,  of  channel  debris  over  time.  Preliminary 
results  from  the  Howe  Sound  area  in  southwest 
British  Columbia  suggest  that  stream  reworking 
may  lead  to  small  increases  in  friction  angle  and 
large  increases  in  K,  rendering  channel  debris 
more  stable  with  time.  This  is  partially  offset  by  a 
local  increase  in  channel  gradient  as  debris  accu- 
mulates. These  factors  favor  the  growth  of  large, 
marginally  stable  debris  deposits,  and  may  lead  to 
high-magnitude,  low-frequency  debris  torrents  in 
channels  not  steep  enough  to  produce  torrents 
directly  from  hillslope  failure  events.  An  important 
part  of  this  ongoing  study  is  to  monitor  peak  water 
levels  associated  with  winter  storms  using  rapid 
response  pressure  transducers.  This  program,  com- 
bined with  the  measurement  of  spatial  variability 
of  high  intensity  rainfall,  may  clarify  some  of  the 
important  hydrological  aspects  of  debris  torrent 
initiation  in  the  Howe  Sound  area.  (Author's  ab- 
stract) 
W89-06090 


EXPERIMENTAL  STATION  FOR  THE  AUTO- 
MATIC RECORDING  OF  WATER  AND  SEDI- 
MENT DISCHARGE  IN  A  SMALL  ALPINE 
WATERSHED, 

Padua  Univ.  (Italy).  Dept.  of  Land  and  Agro- 
Forest  Environment. 

For  primary  bibliographic  entry  see  Field  7B. 
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CYCLE  OF  EARTHQUAKE-INDUCED  AGGRA- 
DATION AND  RELATED  TIDAL  CHANNEL 
SHIFTING,  UPPER  TURNAGAIN  ARM, 
ALASKA,  USA, 

Geological  Survey,  Anchorage,  AK. 

S.  Bartsch-Winkler. 

Sedimentology  SEDIAT,  Vol.  35,  No.  4,  p  621- 

628,  August  1988.  6  fig,  16  ref. 

Descriptors:  'Earthquakes,  'Sedimentation,  'Ag- 
gradation, 'Estuaries,  'Alaska,  'Tidal  currents, 
Channel  accretion,  Channel  morphology,  Subsid- 
ence, Intertidal  areas,  Channel  erosion,  revegeta- 
tion. 

Aggradation  of  intertidal  sediment  in  upper  Turna- 
gain  Arm,  a  macrotidal  estuary  located  in  southern 
Alaska  near  Anchorage,  began  because  of  subsid- 
ence caused  by  sediment  consolidation  and  tec- 
tonic lowering  of  the  land  during  the  earthquake  of 
March  27,  1964.  At  the  head  of  the  Arm,  decrease 
in  percent  sand  of  surface  sediments  with  time  and 
return  of  rodents,  pulmonate  gastropods,  trees, 
bushes,  and  grasses  to  the  intertidal  region,  indicate 
that  the  rate  of  sediment  deposition  has  slowed  and 
the  Upper  Turnagain  Arm  area  has  returned  to  a 
state  of  pre-earthquake  equilibrium  only  17  years 
after  the  event.  Comparison  of  channel  locations 
before  and  after  the  earthquake  indicates  the  possi- 
bility of  regional  postseismic  tilting  of  the  estuary. 
Postseismic  tilting  might  have  played  a  role  in  the 
eastward  and  northeastward  shift  in  channel  loca- 
tions that  occurred  during  1966-1984  in  upper  Tur- 
nagain Arm.  (Author's  abstract) 
W89-06198 


CALCULATION  OF  THE  DEPTH  OF  SCOUR 
IN   ROCK   DOWNSTREAM  OF  A  SPILLWAY, 

1  or  primary  bibliographic  entry  see  Field  8B. 

W89-0621I 


COPRKCIPITATION  OF  PHOSPHATE  WITH 
CALCITE  IN  LAKE  WATER:  A  LABORATORY 
EXPERIMENT  MODELLING  PHOSPHORUS 
REMOVAL  WITH  CALCITE  IN  LAKE  CON- 
STANCE, 

Konstanz  Univ.  (Germany,  F.R.).  Limnological 
Inst. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-06222 


BEACH  SEDIMENTS  OF  THE  NORTHERN 
CARMEL  COAST, 

National  Inst,  of  Oceanography,  Haifa  (Israel). 
B.  Gur,  and  V.  Goldsmith. 

Israeli  Journal  of  Earth  Science  ,  Vol.  37,  No.  1,  p 
23-36,  1988.  10  fig,  13  ref. 

Descriptors:  'Sedimentology,  'Beach  profiles, 
•Sediment  transport,  'Israel,  Sediment  erosion, 
Sand  bars,  Carmel  Coast,  Atlit,  Haifa,  Beach  ero- 
sion, Erosion. 

A  sedimentological  beach  analysis  was  conducted 
of  54  berm,  swash,  and  nearshore  bar  samples 
obtained  in  the  coastal  compartment  of  Israel  be- 
tween Atlit  and  Haifa,  in  conjunction  with  other 
geomorphological  aspects.  Approximately  40%  of 
the  sediment  is  composed  of  quartz,  with  the  other 
components  being  carbonate  rock  fragments  and 
biogenic  fragments.  The  sediments  are  medium  size 
sand,  with  mean  grain  size  of  the  total  sediment 
sample  equal  to  1-2  phi.  The  swash  samples  are 
either  coarser  than,  or  the  same  size  as,  the  berm 
and  bar  samples.  There  is  a  slight  overall  trend  of 
decreasing  grain  size  to  the  north,  with  the  best 
trend  in  the  swash  samples.  Close  inspection  of  the 
data  reveals  that  this  coastal  compartment  may  be 
further  subdivided  into  four  subcompartments  (on 
the  basis  of  mean  grain  size).  Sedimentological 
analyses  of  this  coastal  compartment  show  that 
selective  sorting  cannot  alone  explain  the  mean 
grain  size  and  relative  amounts  of  the  three  compo- 
nents comprising  this  sediment.  Two  additional 
processes  are  suggested:  (a)  local  wave  refraction 
causing  diverging  longshore  transport  nodal 
points;  and  (b)  additional  local  sources  of  carbon- 
ate rock  fragments,  probably  relict,  which  were 
either  previously  transported  from  the  adjacent 
Carmel  Mountain  prior  to  man's  influence  on  the 
rivers  there  or  from  the  nearshore.  There  is  a  close 
correlation  between  the  location  of  the  three 
maxima  of  percent  carbonate  rock  fragments  and 
the  mouths  of  the  three  rivers:  Oren,  Megadim/ 
Mitla,  and  Galim.  (White-Reimer-PTT) 
W89-06247 


MODEL  FOR  CALCULATING  BED  LOAD 
TRANSPORT  OF  SEDIMENT, 

Washington   Univ.,   Seattle.   Dept.   of  Geological 

Sciences. 

P.  L.  Wiberg,  and  J.  D.  Smith. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

115,  No.  1,  p  101-123,  January  1989.  1  tab,  8  fig,  19 

ref,  append.  NSF  Grant  OCE-8310712. 

Descriptors:  'Sediment  transport,  'Sediment  load, 
'Bed  load,  'Saltation,  'Model  studies,  Mathemati- 
cal models,  Particle  size,  Shear  stress,  Density, 
Shields'  number,  Yalin  equation. 

A  bed  load  transport  model  based  on  the  mechan- 
ics of  sediment  moving  by  saltation  yields  predict- 
ed values  of  bed  load  flux  as  a  function  of  bounda- 
ry shear  stress,  grain  diameter  and  density.  The 
parameters  required  to  calculate  bed  load  transport 
(particle  velocity,  bed  load  sediment  concentra- 
tion, and  the  height  of  the  bed  load  layer)  can  all 
be  determined  from  the  model,  which  computes 
sequences  of  trajectories  of  individual  saltating 
grains  as  well  as  the  concentration  of  moving 
grains  that  the  flow  can  support.  Predicted  curves 
of  bed  load  transport  vs.  boundary  shear  stress 
agreed  well  with  transport  data  collected  by  previ- 
ously measured  shear  stress  was  corrected  for  pres- 
sure drag  when  bed  forms  were  present.  Compari- 
son of  predicted  bed  load  transport  with  common 
bed  load  equations  reveals  considerable  similarity 
among  the  relationships.  The  best  agreement  with 
the  data  is  produced  by  relationships  in  which  the 
transport  rate  vanishes  as  the  shear  stress  ap- 
proaches the  critical  Shields'  number.  (Author's 
abstract) 


W89-O6280 


EFFECT  OF  SEDIMENT  DENSITY  ON  HEI 
LOAD  TRANSPORT, 

Ministry    of    Works    and    Development,    Chris 

church  (New  Zealand),  Hydrology  Centre. 

H.  S.  Low 

Journal  of  Hydraulic  Engineering  JHEND8.  Vc 

115,  No.  1,  p  124-138,  January  1989.  3  tab.  12  fi 

1 1  ref,  2  append. 

Descriptors:  'Sediment  transport,  'Sediment  loa 
'Sediment-carrying  capacity,  'Bed  load,  Saltatio 
Structural  models,  Particle  size.  Shear  stress,  De 
sity,  Einstein-Brown  formula,  Smart's  formula. 

The  results  of  experiments  on  transport  by  waU 
of  synthetic  lightweight  sediments  of  specific  gr 
vities,  where  s  is  greater  than  1,0  and  less  than  2. 
and  uniform  grain  size,  D  =  3.5  mm,  confirm  tl 
dimensional  reasoning  that  the  volumetric  specif 
sediment  transport  rate,  q  sub  s,  is  proportional  to 
simple  power  relation  of  the  quotient,  shear  veloc 
ty/grain  fall  velocity  (VVw).  The  sediment  tran 
port  rate,  q  sub  s,  is  found  to  be  proportional  to  tl 
sixth  power  of  the  shear  velocity,  V,  and  invers 
ly  proportional  to  the  fifth  power  of  the  grain  fa, 
velocity,  w.  An  empirical  formula  based  on  tn 
dimensional  reasoning  and  the  results  above 
equivalent  to  the  Einstein-Brown  bed  load  formi 
la.  A  comparison  of  the  experimental  data  with  th 
predictions  of  several  common  bed  load  formuU 
shows  the  behavior  of  these  formulas  with  ligh 
weight  sediments.  The  Einstein-Brown  formu';. 
and  a  modified  version  of  Smart's  formula  provk* 
good  predictions.  (Author's  abstract) 
W89-06281 


SEPARATION  AND  SIZE  CHARACTERIZE 
TION  OF  COLLOIDAL  PARTICLES  IN  RIVE) 
WATER  BY  SEDIMENTATION  FIELD-FLOV 
FRACTIONATION, 

Chisholm  Inst,  of  Tech.,   Melbourne  (Australia  i 

Water  Studies  Centre. 

R.  Beckett,  G.  Nicholson,  B.  T.  Hart,  M.  Hansen, 

and  J.  C.  Giddings. 

Water  Research  WATRAG,  Vol.  22,  No    12, 

1535-1545,  December   1988.  8  fig,   1  tab,  36  ref| 

Dept.  of  Energy  Contract  DE-AC02-79EV 10244' 

Descriptors:  'Sedimentation,  'Particle  size,  *Su< 
pended  sediments,  'Separation  techniques,  *Col 
ioids,  'Rivers,  Australia,  Graphical  analysis,  Frac 
tionation,  Suspended  solids. 

Methodologies  for  using  sedimentation  field-flov' 
fractionation  (FFF)  to  produce  fractograms  of  sus 
pended  river  colloidal  matter  have  been  devel 
oped.  These  fractograms  are  plots  representing  fh< 
content  of  particulate  material  at  different  elutioi 
volumes  following  the  separation.  The  volum' 
scale  can  be  converted  to  effective  particle  mas 
using  equations  derived  from  first  principles  and  t< 
the  more  usual  particle  diameter  scale  if  a  particli 
density  is  assumed.  Sample  preconcentration  i 
generally  necessary  and  various  techniques  havi 
been  tested.  The  usefulness  of  exponential  fiek 
programming  for  samples  containing  a  large  parti 
cle  size  range  has  been  demonstrated.  The  effect  o 
programming  conditions  on  resolution,  speed,  am 
accuracy  are  discussed.  Fractograms  obtained  fo 
Yarra  River  (Australia)  colloidal  matter  are  fount 
to  contain  a  broad  peak  in  the  range  0.1-0.5  mi 
crometer  diameter.  It  is  shown  that  the  sedimenta 
tion  FFF  technique  has  considerable  potential  fo 
the  size  characterization  and  fractionation  of  envi 
ronmental  samples.  (Author's  abstract) 
W89-06301 


INPUT  OF  RIVER-DERIVED  SEDIMENT  TC 
THE  NEW  ZEALAND  CONTINENTAL  SHELF 
II.  MINERALOGY  AND  COMPOSITION, 

New  Zealand  Soil  Bureau,  Lower  Hutt. 

G.  J.  Churchman.  J.  L.  Hunt,  G.  P.  Glasby.  R.  M. 

Renner,  and  G.  A.  Griffiths. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD31 

Vol.  27,  No.  4,  p  397-411.  October  1988.  1  fig.  < 

tab,  62  ref. 
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scriptors:  'Fluvial  sedimenls,  *New  Zealand 
onlinental  shell'.  'Mineralogy.  'Seditnentology, 
tdimenl  discharge,  *Clay  minerals.  Marine  sedi- 
ntv  Chemical  composition.  Statistical  analysis, 
olin.  Smectite.  Mathematical  studies 

iy  mineralogies  and  elemental  compositions  of 
er-borne  sediments  from  New  Zealand  were 
.mined  as  indicators  of  likely  sources  of  the 
Ogmous  component  of  sediments  on  the  conti- 
ital  shelf  Relative  occurrences  of  kaolin  and 
•cute  enabled  the  rivers  to  be  fitted  into  three 
n  groups.  These  correspond  closely  with  geog- 
in  as  follows:  (1)  most  of  the  rivers  from  North 
id:  (2)  all  the  rivers  from  north-east  coast  of 
ith  Island.  (3)  most  of  the  rivers  from  the  re- 
udei  of  South  Island.  Elemental  analyses  of 
r  sediments  also  led  to  a  geographical  grouping 
ivers  Six  main  groups  resulted  from  a  Q-mode 
ter  analysis  of  elemental  compositions.  These 
t:  the  northernmost  river  (Wairoa  River);  the 
.•oast  of  North  Island;  the  west  coast  of  North 
id;  the  east  coast  of  South  Island;  the  southl- 
and west  coasts  of  South  Island;  the  west  coast 
iouth  Island.  There  is  substantial  overlap  be- 
;n  the  groupings  by  clay  mineralogy  and  by 
position  The  results  can  be  interpreted  mainly 
;rms  of  the  geologies  of  source  areas.  Excep- 
»  to  regional  trends  reflect  either  an  unusual 
ogy  in  the  source  areas  or  low  sediment  loads, 
re  soils  contribute  significantly  to  the  sedi- 
.  The  terrigenous  component  of  offshore 
tents  and  New  Zealand  riverine  sediments 
similar  compositions,  suggesting  that  the 
er  are  derived  in  a  relatively  unmodified  form 
nverine  sediments.  (Author's  abstract) 
-06314 


IPARISON  OF  PLASMID  DISTRIBUTION 
EDIMENT  BACTERIA  ISOLATED  FROM 
AN    AND    NAPHTHALENE    POLLUTED 

ersity  of  Wales  Inst,  of  Science  and  Technolo- 
ardiff.  Dept.  of  Applied  Biology, 
irimary  bibliographic  entry  see  Field  5C. 


RIBUTION  AND  COMPOSITION  OF  THE 

sSSifasss OF  georgian  bay 

jational  Joint  Commission-United  States  and 

Ja,  Windsor  (Ontario). 

rimary  bibliographic  entry  see  Field  2H. 

J6337 


£^r  1™,  ENVIROMENTAL  SIGNIFI- 
or? F35IMENT  DISTRIBUTIONS  IN 
REA  OF  THE  SUBMERGED  NIAGARA 
RPMENT,  GEORGIAN  BAY,       mA^AKA 

la  Centre  for  Inland  Waters,  Burlington  (On- 

•lmary  bibliographic  entry  see  Field  2H 
10338 


,Im.RX,?F,  BOTTOIVI   SEDIMENTS   IN 
MLTEK    INDUCED    BY    ARTIFICIAI 

)R?NMnrT?1S?n2SADOW  DENNYCH 
!M.ML™  PODDANEGO  EKSPERY- 
rOW  I     SZTUCKZNEGO     NAPOWIETR- 

?w£0lnrCL0"Technic2na'  Olsztyn-Kortow 
1).  Inst,  of  Hydrobiolgy  and  Water  Conser- 

6358^   bibliograPhic   entry   see   Field    5G. 


Department  of  Fisheries  and  Oceans,  Owen  Sound 
(Ontario).  Great  Lakes  Fisheries  Research  Branch 
For  primary  bibliographic  entry  see  Field  5B 
W89-06391 


COMPREHENSIVE  GENERALIZED  STUDY 
OF  SCOUR  AT  CANTILEVERED  PIPE  OUT- 
LETS: PART  I.  BACKGROUND, 

Agricultural    Research    Service,    Stillwater,    OK 

Water  Conservation  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8B 

W89-06397 


HANDY    IMPACT    CORER    FOR    SAMPLING 
LAKE  SURFACE  SEDIMENT,  aAMr"N*» 

National  Inst,  for  Environmental  Studies,  Ibaraki 
(Japan). 

For  primary  bibliographic  entry  see  Field  7B 
W89-06436 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 

Descriptors:  'Limnology,  'Lakes,  'Reservoirs 
'Productivity,  'USSR.  Ecosystems,  Hydrobio- 
logy. 

Patterns  which  were  determined  by  analysis  of 
biot.c  balances  observed  by  various  investigators  in 
lakes  and  reservoirs  of  the  Soviet  Union  are  de- 
scribed. A  general  scheme  of  energy  fluxes  in 
water  ecosystems  was  developed.  The  necessity  of 
studying  the  patterns  in  the  formation  and  struc- 
ture ot  substances,  energy  and  information  fluxes  in 
water  ecosystems  is  emphasized.  This  will  permit 
an  understanding  of  the  mechanisms  of  how  these 
systems  function.  (Author's  abstract) 
W89-06570 


N      ,ufKAJiON  ,N  FAUNAL  DISTRI- 
N         nn  ™ErSFDIMENTS  OF  A  CA- 

S^OV^Dr?7c^AM'  WITH  EMPHASIS 
SPONSES  TO  SPRING  FLOODS 

o  Univ.  (Ontario).  Dept.  of  Zoology 

nury  bibliographic  entry  see  Field  2E 


lVAah^?^  SePATIAL     TRENDS     IN 

>e  o^rVo    SEDIMENTS  OF  LAKE 


LABORATORY  EXPERIMENTS  ON  RESIST- 
ANCE TO  OVERLAND  FLOW  DUE  TO  COM- 
POSITE ROUGHNESS,  M 

Katholieke   Univ.    Leuven   (Belgium).   Lab.   voor 
Lxpenmentele  Geomorfologie. 
G.  Rauws. 

Journal  of  Hydrology  JHYDA7,  Vol.  103  No  1-2 
p  37-52,  November  15,  1988.  7  fig,  2  tab,  20  ref 

Descriptors:  'Resistance,  'Overland  flow,  'Flow 
friction  'Hydraulic  roughness,  'Erosion,  Flow 
Hydraulics,  Slopes,  Thin  films,  Algorithms  Sedi- 
ment  transport,   Friction,    Mathematical   analysis. 

Grain  shear  stress  is  an  important  parameter  in  the 
process  of  sediment  transport  on  irregular  beds 
1  he  concept  of  dividing  total  shear  stress  in  its 
components  is  a  promising  tool  in  erosion  model- 
ing  in   a   wide   range   of  field   situations.    It   was 
necessary  that  the  concepts  of  Einstein  and  Banks 
be  verified  for  thin  water  films  on  steep  slopes.  No 
sufficient   theoretical   background   is  available   to 
proof  the  basic  equations.  Therefore,  simple  experi- 
ments were  executed   in  laboratory  flumes    The 
experiments  show  that  flow  friction  attributed  to  a 
certain  roughness  element  is  to  a  large  extent  inde- 
pendent of  the  presence  of  other  roughness  ele- 
ments, if  these  roughness  elements  are  superim- 
posed. The  contribution  of  grain  friction  and  form 
friction  to  total  friction  strongly  varies  with  bed 
s  ope  and  Reynolds  number.  This  means  that  con- 
stant coefficients  to  calculate  one  of  these  factors 
cannot  be  used  in  a  wide  range  of  flow  conditions. 
Literature  data  confirm  applicability  of  Savat's  al- 
gorithm for  different  bed  roughness  types.  Howev- 
er,  flow   friction  on   irregular  beds  seems  to  be 
fundamentally  different.  Further  research  to  pre- 
dict fiow  parameters  on  such  beds  indicated  that 
hydraulic  parameters  and  roughness  coefficients  on 
irregular  beds  are  to  a  lesser  degree  dependent  on 
the  slope  than  is  the  case  of  plane  beds.   Since 
Manning  coefficients  for  thin  water  films  are  far 
from  constant,  the  variation  of  the  Darcy-Weis- 
bach   friction  coefficient  with  Reynolds  number 
(Doria°PTT)       ^  rOUghness  has  t0  be  studi«l. 
W89-06510 


NATURE  OF  THE  DISSOLVED  LOAD  OF  THE 
KRISHNA  RIVER  BASIN,  INDIA 

Jawaharlal     Nehru     Univ.,     New     Delhi    (India) 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2K 

W89-06517 


GENERAL  FUNDAMENTALS  OF  THE  STUDY 
OF  THE  BIOLOGICAL  PRODUCTIVITY  OF 
urHpSw.  BODIESfOBSHCHIE         OSNOVY 

kinnsT'^  NaUk  SSSR'  L'eningrad-  Zoologiches- 

A.  F.  Alimov. 

Gidrobiologicheski  Zhurnal  GBZUAM    Vol    24 


I^TERACTION   OF   FINE   SEDIMENT   WITH 
ALLUVIAL  STREAMBEDS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

H.  E.  Jobson,  and  W.  P.  Carey. 

Water  Resources  Research  WRERAO    Vol    25 

No.    1,   p    135-140,   January    1989.   6   fig,    15   ref 

Descriptors:  'Sediment  transport.  'Alluvial  depos- 
its, 'Path  of  pollutants,  'Silt,  Alluvial  rivers,  Clay 
Suspended  sediments,  Reviews,  Streambeds. 

More   knowledge   is   needed   about    the   physical 
processes  that  control  the  transport  of  fine  sedi- 
ment moving  over  an  alluvial  bed.  The  knowledge 
is  needed  to  design  rational  sampling  and  monitor- 
ing programs  that  assess  the  transport  and  fate  of 
toxic   substances    in    surface   waters   because   the 
toxics  are  often  associated  with  silt-  and  clay-sized 
particles.  Research  in  areas  that  may  help  to  im- 
prove understanding  of  the  processes  involved  is 
reviewed.  An  alluvial  streambed  can  have  a  large 
capacity  to  store  fine  sediments  that  are  extracted 
from  the  flow  when  instream  concentrations  are 
high  and  it  can  gradually  release  fine  sediment  to 
he   fiow   when   the   instream   concentrations   are 
low.    Several    types    of  storage    mechanisms   are 
available  depending  on  the  relative  size  distribution 
of  the  suspended  load  and  bed  material,  as  well  as 
the  fiow  hydraulics.  Alluvial  flow  tends  to  segre- 
gate the  deposited  material  according  to  size  and 
density.  Some  of  the  storage  locations  are  tempo- 
rary, but  some  can  store  the  fine  sediment  for  very 
long  periods  of  time.  (Author's  abstract) 
W89-06588 


RELATIONSHIPS     IN 


PLANT-SOIL-WATER 
LAS  VEGAS  WASH, 

Bureau  of  Reclamation,  Boulder  City,  NV  Lower 
Colorado  Region. 

W89  06624ry   bibliographic   entry   see   Field   2G. 


cAT^™    TRANSPORT  OF  SEDIMENT-AS- 
SOCIATED CONTAMINANTS, 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B 
W89-06639 


«?£J2?ROIT  MICHIGAN  AREA  SEDIMENT 
SURVEY, 

Environmental   Protection  Agency,  Chicago    IL 

Great  Lakes  National  Program  Office. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06654 


r^c^l^110*     OF    ORGANIC    CHEMI- 
CALS  IN  SEDIMENTS  TAKEN  FROM  THREF 

^?^HTED  ESTUARIES  IN  SOUTHWKT 
t-lNlrLAND, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Bnxham  Lab. 
B.  J.  Harland,  and  R.  W.  Cowling. 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome.  Italy,  October  20-22  1987 
Kluwer  Academic  Publishers,  Boston.  MA.  1988  p 
103-107.  4  fig,  5  ref.  '  ' 

Descriptors:  'Water  quality,  'Estuaries,  'Organic 
wastes,     'Lake    sediments.     Effluents,     Domestic 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


wastes,  Animal  wastes.  Organic  compounds,  Sedi- 
ment sampler,  Wastewater  pollution. 

Sediment  samples  from  three  relatively  unpolluted 
estuaries  in  Southwest  England  were  examined. 
All  three  estuaries  (those  of  the  rivers,  Dart,  Exe 
and  Teign)  drain  predominantly  agricultural  land 
and  receive  only  low  volumes  of  primarily  domes- 
tic effluents.  The  results  of  this  investigation  have 
shown  that  the  major  components  in  the  samples 
are  of  biogenic  origin.  They  include  components  of 
the  leaf  waxes  of  higher  plants  (nC(27),  nC(29), 
and  nC(31)  alkanes),  a  long  chain  (C(26))  alcohol 
and  sterols.  Two  of  the  latter,  coprostanol  and 
cholesterol,  probably  originate  from  sewage  or 
animal  waste  discharges  to  estuaries.  (See  also 
W89-06748)  (Author's  abstract) 
W89-06763 


SEDIMENT-WATER  PARTITION  COEFFI- 
CIENTS OF  HYDROPHOBIC  CHEMICALS  IN 
THE  PRESENCE  OF  THIRD  PHASE  MATERI- 
AL, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06771 


SEDIMENTATION  SURVEY  OF  FENA  RESER- 
VOIR, GUAM,  MARIANA  ISLANDS,  1979, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
W.  F.  Curtis. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  84-4125, 
July  1984.  15p,  8  fig,  1  tab,  5  ref. 

Descriptors:  *Sedimentation,  *Fena  Reservoir, 
*Surveys,  *Guam,  *Reservoir  silting,  Reservoir 
capacity,  Bathymetry,  Particle  size,  Suspended 
sediment. 

Fena  Reservoir,  in  south-central  Guam,  was  con- 
structed in  1950-51  to  provide  a  dependable  water 
supply  for  the  U.S.  Navy.  At  the  request  of  the 
U.S.  Navy,  the  U.S.  Geological  Survey  conducted 
a  sedimentation  survey  of  the  Fena  Reservoir 
during  the  months  of  November  and  December 
1979.  The  sedimentation  survey  showed  that  at  the 
spillway  elevation,  the  reservoir  has  a  surface  area 
of  195  acres  and  a  volume  of  7,863  acre-ft.  Data 
from  a  network  of  30  triangulation  stations  and  32 
cross  sections  indicated  a  decrease  of  440  acre-feet 
in  reservoir  capacity  since  1949  due  to  the  accumu- 
lation of  sediment.  Area  capacity  curves  for  1949, 
1973,  and  1979  and  a  bathymetric  map  of  the 
reservoir  were  constructed.  The  combination  of 
denser  water  due  to  lower  temperature  and  sus- 
pended sediment  load  appears  to  create  a  density 
current  within  the  reservoir.  Particle  size  analyses 
and  unit-weight  computation  are  provided  to 
define  the  physical  characteristics  of  the  accumu- 
lated sediment.  (Author's  abstract) 
W89-06860 


STREAMFLOW  GAIN-AND-LOSS  AND  SUS- 
PENDED-SEDIMENT CHARACTERISTICS  OF 
THE  SOUTH  PLATTE  RIVER  AND  THREE  IR- 
RIGATION CANALS  NEAR  FORT  MORGAN, 
COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06865 


NUMERICAL  ANALYSIS  OF  SEDIMENT 
TRANSPORT  IN  SHALLOW  WATER, 

California  Univ.,  Santa  Barbara. 
C.  K.  Ziegler. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8711506.  Ph.D.  Dissertation.  1986. 
208p,  76  fig,  21  ref,  2  append. 

Descriptors:  'Sedimentation,  *Model  studies,  "Nu- 
merical analysis,  'Sediment  transport,  'Shallow 
water,  'Suspended  sediments,  Mathematical 
models,  Finite  difference  methods.  Computer  pro- 
grams, Hydrodynamics,  California,   Raisin   River. 


A  numerical  model  was  developed  lo  simulate  the 
transport  processes  of  fine-grained,  cohesive  sedi- 
ments in  shallow  water.  Improved  finite  difference 
equations  were  also  developed  to  model  the  hydro- 
dynamics and  dispersion  of  suspended  sediment.  A 
volume  integral  method  was  used  to  derive  differ- 
ence equations  which  are  second-order  accurate, 
explicit,  and  conservative.  The  model  can  treat 
open  boundary  conditions,  it  is  quite  general,  and  it 
can  also  treat  problems  with  variable  geometry  and 
bottom  depth.  A  computer  model  is  demonstrated 
in  two  applications:  (1)  the  effects  of  variable 
bottom  topography  are  studied  in  a  calculation  of 
sediment  transport  in  the  Raisin  River;  and  (2)  the 
depositional  patterns  of  suspended  sediment  parti- 
cles of  varying  sizes  are  examined  for  a  river 
flowing  into  a  lake  with  a  cross-flow.  (Cremmins- 
AEPCO) 
W89-06955 


2K.  Chemical  Processes 


SIMULTANEOUS  NITRIFICATION  AND  DEN- 
ITRIFICATION  IN  AEROBIC  CHEMOSTAT 
CULTURES  OF  THIOSPHAERA  PANTOTRO- 
PHA, 

Technische  Hogeschool  Delft  (Netherlands).  Lab. 

of  Microbiology  and  Enzymology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-05798 


STABLE  CARBON  AND  NITROGEN  ISOTOPE 
BIOGEOCHEMISTRY  IN  THE  DELAWARE 
ESTUARY, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-05803 


FLUXES  AND  REACTIVITIES  OF  ORGANIC 
MATTER  IN  A  COASTAL  MARINE  BAY, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-05805 


CHEMICAL  QUALITY  OF  MATERNAL 
DRINKING  WATER  AND  CONGENITAL 
HEART  DISEASE, 

Brown  Univ.,  Providence,  RI.  Div.  of  Biological 

and  Medical  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-05869 


DISSOLVED  IODINE  BEHAVIOR  IN  ESTU- 
ARIES ALONG  THE  EAST  COAST  OF  THE 
UNITED  STATES, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
W.  J.  Ullman,  G.  W.  Luther,  R.  C.  Aller,  and  J.  E. 
Mackin. 

Marine  Chemistry  MRCHBD,  Vol.  25,  No.  2,  p 
95-106,  October  1988.  4  fig,  40  ref.  National  Sci- 
ence Foundation  Contracts  OCE-83-09551,  OCE- 
86-1616,  OCE-83-10407,  OCE-86-96121,  and  OCE- 
87-17343;  Petroleum  Research  Fund  Contract 
PRF-20096-G2. 

Descriptors:  'Estuaries,  'Iodine,  'Geochemistry, 
Mineralization,  Organic  matter,  Sediments,  Bottom 
water,  Interstitial  water,  Chesapeake  Bay,  Dela- 
ware Bay,  Winyah  Bay. 

Previous  studies  of  dissolved  iodine  behavior  in 
estuaries  have  shown  no  evidence  of  iodine's  par- 
ticipation in  biogeochemical  processes.  Three  estu- 
aries along  the  Atlantic  coast  (Chesapeake  Bay, 
Delaware  Bay,  Winyah  Bay)  clearly  show  the 
results  of  iodine  reactivity  in  biological  and/or 
particle  processes.  Major  factors  involved  in  con- 
trolling the  iodine  speciation  and  distribution  in 
estuaries  include:  (i)  remineralization  of  iodine-con- 
taining organic  matter  in  sediment  or  anoxic 
bottom  water;  (ii)  anthropogenic  inputs;  (iii)  resu- 
spension  of  fine-grained  sediments  and  their  associ- 
ated interstitial  water;  and  (iv)  estuarine  flow 
regime  and  residence  time.  (Author's  abstract) 
W89-05906 


SEASONAL  TRENDS  OF  AI.LMIM.M  (  III 
ISTRY  IN  A  SECOND-ORDER  MASSACf 
SETTS  STREAM, 

Syracuse  Univ.,   NY    Dept    of  Civil   Engineer; 
for  primary  bibliographic  entry  see  Field  5B. 
W89-05926 


ELECTRON  MICROSCOPY  OF  NANOMET 
PARTICLES  IN  FRESHWATER, 

Nagoya   Univ.   (Japan).    Faculty   of  Engineer 
T.  Nomizu,  K.  Goto,  and  A.  Mizuik 
Analytical  Chemistry  ANCHAM,  Vol.  60,  Noj 
p  2653-2656,  Dec  1  1988.  4  fig,  9  ref. 

Descriptors:  'Electron  microscopy,  'Particle  s 
'Aquatic  environment,  'Particulate  matter,  S 
water,  Wastewater,  Heavy  metals.  Particle  sh. 
Sample  preparation,  Ponds,  Rivers,  Adsorpt 
Sedimentation,  Centrifugation,  Toxicity. 

The  usefulness  of  specimen  preparation  by  < 
trifugation  in  the  characterization  of  parti 
smaller  than  100  nm  in  pond  and  river  waters  u; 
the  analytical  electron  microscope  is  descril 
Adhesion  of  particles  to  a  carbon  film  is  esser 
to  quantitatively  collect  particles  in  this  technic 
Nanometer  particles,  1-100  nm,  in  freshwater  [ 
an  important  role  in  decreasing  the  toxicity 
heavy  metals  toward  aquatic  organisms  by  ad« 
tion.  They  are  also  known  to  contribute  to  s- 
mentation  of  heavy  metals  in  estuarine  regions, 
far,  however,  little  information  has  been  avail; 
on  the  morphology  and  elemental  compositior 
individual  particles.  To  evaluate  the  collector 
nanometer  particles  on  the  carbon  film,  a  mono 
persed  gold  suspension  was  used,  which  was  | 
pared  by  mixing  90  ml  of  0. 1 1  microg  of  Au  per 
of  gold(III)  chloride  solution  with  10  ml  of  0.2 1 
sodium  citrate.  The  prepared  suspension  was 
rectly  sedimented  on  a  carbon  film  by  centrifu 
tion  without  preliminary  filtration  through  a 
micron-pore  filter.  Density  difference  betw 
gold  and  colloidal  particles  in  freshwaters  does 
affect  diffusion  phenomena  of  nanometer  partic 
although  a  difference  in  adhesion  to  the  film 
tween  the  two  is  uncertain.  Thus  particles  lar 
than  10  nm  in  freshwaters  can  be  collected  n« 
quantitatively  under  the  prescribed  conditions.  1 
proposed  technique  can  also  be  applied  to  elect 
microscopic  characterization  of  nanometer  pa 
cles  in  various  solutions,  especially  those  cont; 
ing  salts,  such  as  seawater  and  wastewater.  (Mil 
PTT) 
W89-05952 


EFFECTS  OF  SIMULATED  ACID  RAIN  t 
SOIL  AND  LEACHATE  ACIDIFICATION  01 
LEXINGTON  SILT  LOAM, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  5 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W 89-060 12 


SORPTION  BEHAVIOUR  OF  WASTE-GEM 
ATED  TRACE  METALS  IN  ESTUARI! 
WATERS, 

Plymouth  Polytechnic  (England).  Inst,  of  Mar 

Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06026 


STATISTICAL  APPROACH  TO  ASSESS  ft 
TORS  AFFECTING  WATER  CHEMIST! 
USING  MONITORING  DATA, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Appl 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06057 

SIMULATED  TRANSPORT  OF  MULTIPLE  C 
TIONS  IN  SOIL  USING  VARIABLE  SELECT! 
ITY  COEFFICIENTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Scien 
R.  S.  Mansell,  S.  A.  Bloom,  H.  M.  Selim.  and  R 
D.  Rhue. 

Soil  Science  Society  of  America  Journal  SSSJI 
Vol.  52,  No.  6,  p  1533-1540,  November-Deceml 
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WATER  CYCLE— Field  2 


i.  5  fig.  4  tab.  17ref. 

.-riptorv  •Water  chemistry.  *Leaching.  *Path 
)llutants,  'Soil  water  movement.  'Solute  trans- 
•Calions.  *Loam.  Chromatography.  Ef- 
its.  Breakthrough  curves.  Model  studies.  Yolo, 
volumes.  Magnesium,  Sodium,  Mathematical 
els. 

romatographic  model  for  describing  the  trans- 
of  multiple  cations  in  soil  was  modified  to 
de  both   mobile-immobile   flow   regions   and 
hie   ion   exchange   selectivity   coefficients   K 
ij)  for  each   binary   combination   of  cation 
es  in  a  ternary  soil-water  system.  The  model 
■\aluated  by  comparing  simulated  results  with 
shed  breakthrough  curves  (BTC)  for  Na  (  +  ) 
Ag  (2  +  )  concentrations  in  effluent  from  col- 
of  Yolo  loam  soil  initially  saturated  with  Ca 
ions    Experimental   BTC  for  the  relatively 
ipetitive  Na  +  species  were  adequately  de- 
:d  when  either  constant  or  variable  values  of 
ib  ij)  were  used  in  the  model.  For  the  more 
etitive  Mg  (2  +  )  species  however,  simulations 
constant  K  (sub  ij)  coefficients  described  the 
/e  location  for  maximum  concentration  but 
estimated  tailing  for  the  BTC.  When  all  of 
v,l  solution  was  assumed  to  be  mobile    de- 
lon  of  tailing  for  Mg  (2  +  )  BTC  was  im- 
d  by  the  use  of  variable  K  (sub  ij)  values  in 
itions.  but  retardation  for  MG  (2  + )  transport 
i  to  be  overestimated.  The  combined  use  of 
^-immobile  liquid  regions  and  of  variable  se- 
ty  coefficients  provided  the  observed  tailing 
(2-)  BTC  but  minimized  overestimation  of 
ation.  (Author's  abstract) 
16070 


PENDENT  CALIBRATION  OF  MECHA- 
C-STOCHASTIC  MODEL  FOR  FIELD- 
E  SOLUTE  TRANSPORT  UNDER  FLOOD 
rATION, 

iltural  Research  Service,  Phoenix,  AZ 
Conservation  Lab. 

aynes,  R.  C.  Rice,  and  R.  S.  Bowman, 
jience  Society  of  America  Journal  SSSJD4 
!, .No.  6,  p  1541-1546,  November-December 
fig,  2  tab,  33  ref. 

jrtors:  *Path  of  pollutants,  'Soil  water, 
s  transport,  *Flood  irrigation,  'Leaching' 
lion  rate,  Interstitial  water,  Model  studies 
iynamics,  Infiltrometers,  Hydraulic  proper- 
ithematical  models. 

leaching  at  the  field  scale  can  show  consid- 
vanabihty  because  of  variations  in  the  hy- 

properties  of  the  soil.  A  simple  mechanis- 
nastic  model  for  predicting  solute  transport 
scale  during  intermittent  flood  irrigation  is 
*  and  a  method  of  calibrating  the  model 
<*ent  of  any  leaching  measurements  is  pre- 

1  he  model  assumes  that  the  pore  water 
'  vanes  horizontally  across  the  field  but  is 

in  the  vertical  direction.  Explicit  expres- 
r  chemical  diffusion  and  hydrodynamic  dis- 

are  not  included  in  the  model.  Instead 
lal  variations  in  the  velocity  serve  to  dis- 

e  solute  when  measured  on  a  field  wide 
he  model  requires  knowledge  of  the  proba- 
s"s',v  function  for  the  velocity  and  esti- 
'•  the  function  parameters.  These  param- 
re  estimated  from  variations  in  infiltration 
easured  within  63  ring  infiltrometers  and 
iter  retention  data.  Model  simulations  of  Br 

agreed  well  with  most  measured  data  for 
>ition  of  the  tracer  peak  and  the  degree  of 
preading,  indicating  that  at  least  under 
ngation.  variations  in  infiltration  as  con- 
>y  soil  hydraulic  properties  explain  most  of 
rved  variations  in  Br  leaching  over  a  field 
s  abstract) 
171 


PHOSPHORUS  ADSORPTION  BY  KAOLIN- 
ITE  AND  MONTMORILLONITE-  I  EFFFCT 
OF  TIME,  IONIC  STRENGTH,  AND  PH 

Volcani  Inst,  of  Agricultural  Research,  Be't-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

B.  Bar-Yosef.  U.  Kafkafi,  R.  Rosenberg,  and  G 

Sposito. 

Soil  Science  Society  of  America  Journal  SSSJD4 

y«oo  I'  Na  6'  P  ,58°-'585'  November-December 
1988.  6  fig  1  tab,  26  ref.  US-Israel  Binational 
Agricultural  R&D  Grant  1-401-82. 

Descriptors:  *Phosphates,  'Soil  solution,  'Adsorp- 
tion,  *Phosphorus,  *Soil  types,  Calcium,  Potassi- 
um, Kaohmte,  Montmorillonite,  Hydrogen  ion 
concentration.  Solubility,  Solute  Transport. 

Phosphate  reactions  in  soils  are  affected  by  various 
factors  operating  simultaneously.   Specific  effects 
of  total  phosphate  partitioning  between  solid  and 
solution  phases  of  calcium  and  potassium  kaolinite 
and  montmorillonite  suspensions  were  studied  as 
model  systems  of  soils  containing  these  minerals 
Phosphorus  concentration   in   the   solution   phase 
stabilized  within  24  to  48  hours  after  its  introduc- 
tion into  the  system.  Increased  electrolyte  concen- 
tration, which  elevated  the  electrical  conductivity 
from  0.2  to  5.0  dS/m,  decreased  in  the  solution 
phase  in  both  clay  systems.   Further  increase  to 
about   40   dS/m   had   a   negligible   effect   on   the 
solution  phase.  Phosphorus  adsorption  by  calcium 
clay  exceeded  that  by  potassium  clay.  This,  and  the 
effect  of  the  electrical  conductivity  on  the  solution 
phase  operate  via  their  effect  on  the  extent  of  the 
diffuse  double  layer,  which  determines  the  accessi- 
bility of  phosphate  to  adsorption  sites  on  the  edges 
of  the  clay.  Phosphorus  solution  concentration  as  a 
tunction  of  pH  was  minimal  in  the  studied  clays 
around  pH  6.  In  the  investigated  pH  range  (5-9) 
phosphate  partitioning  was  controlled  by  adsorp- 
tion,   which   could   be   described   by   a   modified 
Langmuir  model.  The  model  accounts  for  effects 
ot  the  solution  phase  and  pH  on  adsorption  and 
considers  retention  of  individual  phosphate  species 
by  the  adsorbent.  (Author's  abstract) 
W89-06077 


ILITY  OF  BARIUM  ARSENATE, 

ty  of  Wyoming  Research  Corp..  Laramie. 

Research  Inst. 

iary  bibliographic  entry  see  Field  5B. 


PHOSPHORUS  ADSORPTION  BY  KAOLIN- 
EE™  D  MONTMORILLONITE:  II.  ORGANIC 
ANION  COMPETITION, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water 

U.  Kafkafi,  B.  Bar-Yosef,  R.  Rosenberg,  and  G 

Sposito. 

w0'!  ^'ex Ce  Society  of  America  Journal  SSSJD4 
Vol.  52,  No.  6,  p  November-December  1988  4  fig 

L™'28  rf^V!"Israel  Binati°nal  Agricultural 
K&D  Grant  1-401-82. 

Descriptors:      'Solute      transport,      'Adsorption, 
Phosphorus,  Kaohmte,  Montmorillonite    Alumi- 
num,    Citrate,     Bicarbonate,     Oxalate,     Acetate 
Amino  Acids,  Clays,  Roots. 

The  mechanisms  by  which  roots  affect  the  release 
ot  phosphate  from  soil  surfaces  into  the  solution  is 
not  clear.  The  competition  of  several  agents    re- 
ported as  root  exudates,  with  phosphorus  on'  ad- 
sorption sites  on  kaolinite  and  montmorillonite  was 
studied.  The  agents  studied  were  acetate,  bicarbon- 
ate, citrate  and  oxalate,  and  the  amino  acids  pheny- 
lalanine and  alpha-amino  isobutyric  acid    The  ad- 
sorption or  desorption  of  phosphorus  on  the  clays 
in  the  presence  of  these  agents  at  various  fixed  pHs 
and  known  ionic  strength,  and  the  effect  of  slurry 
density    on    phosphorus   adsorption,    were   deter- 
mined. Citrate,  bicarbonate  and  oxalate  decreased 
and  acetate  and  the  amino  acids  increased  phos- 
phorus adsorption  to  the  clays.  A  decrease  in  the 
solution  to  clay  ratio  from  100  to  10  L/kg  resulted 
in  enhanced  phosphorus  adsorption.  The  unifying 
principle  that  explains  these  findings  is  that  phos- 
phorus adsorption  on  a  clay  depends  on  the  extent 
ot  the  depression  of  the  negative  potential  of  the 
clay  platelets.  Bicarbonate  and  citrate  anions  at  pH 
greater  than  8  compete  with  phosphorus  for  active 
aluminum  sites  on  the  clay.  The  increased  phos- 
phorus adsorption  in  the  presence  of  amino  acids  is 
suggested  to  stem  from  the  fact  that  H-bondine  of 
the  amino  groups  causes  a  decrease  in  interlamellar 
spacing,   and    produces   quasicrystals.    The   quasi- 
crystals   reduce  the  spillover  of  negative  charge 


Chemical  Processes — Group  2K 

from   the  surface   to   the  edges  and   allow   closer 
approach  of  the  phosphate  ion   to  the  aluminum 
site.  (See  also  W89-06077)  (Author's  abstract) 
W89-06078 


MINERALIZATION  OF  PHOSPHORUS  IN 
SLUDGE-AMENDED  SOILS  MONITORED  BY 
PHOSPHORUS-31-NUCLEAR  MAGNETIC 

RESONANCE  SPECTROSCOPY, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science 
For  primary  bibliographic  entry  see  Field  5E 
W89-06079 


DYNAMICS     OF    ALUMINUM    COMPLEXA- 
TION  IN  MULTIPLE  LIGAND  SYSTEMS: 

Savannah  River  Ecology  Lab.,  Aiken,  SC.  Div  of 

Biogeochemistry. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06080 


Sr"^?     HYSTERESIS     DURING 
WETTING  AND  DRYING  CYCLES  IN  SOIL 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Natural 

Resources  Science. 

P.  M.  Groffman,  and  J.  M.  Tiedje. 

Soil  Science  Society  of  America  Journal  SSSJD4 

yQ°8«    -,'  ?°-  £  P  1626"1629.  November-December 
J^ff-   2   fi§'   2  tab.   32  ref.   NSF  Grant   BSR-83- 

10  JO/. 

Descriptors:  'Hysteresis,  'Soil  water,  'Denitrifica- 
tion,  'Moisture  density,  Wetting,  Porosity. 

Denitrification  response  to  soil  moisture  was  stud- 
ied in  soils  undergoing  either  wetting  or  drying 
cycles  to  determine   if  denitrification   soil   water 
relationships  were  independent  of  antecedent  mois- 
ture conditions.  Intact,  field  moist  soil  cores  were 
subjected  to  either  wetting  or  drying  phase  treat- 
ments m  the  laboratory.  In  the  drying  phase  treat- 
ment, soils  were  wet  to  saturation  and  then  pro- 
gressively dried  to  field  capacity,  60%  water  filled 
porosity  and  20%  water  filled  porosity  with  deni- 
trification measured  at  each  moisture  condition   In 
the  wetting  phase  treatment,  soil  cores  were  dried 
to  20%  water  filled  porosity  and  were  then  pro- 
gressively wet  to  60%  water-filled  porosity    field 
capacity,  and  saturation.  Denitrification  showed  a 
hysteretic  response  to  soil  moisture  when  drying 
and  wetting  phases  were  compared.  In  the  drying 
phase,   rates  of  denitrification   decreased   as  soils 
were  dried  from  saturation  to  field  capacity   with 
further  decreases  in  activity  observed  at  60  and 
20%  water-filled  porosity.   In  the  wetting  phase 
soils  from  20  to  60%  water-filled  porosity,  with 
only  slight  increases  observed  as  soils  were  wet 
further  to  field  capacity  and  saturation.  The  hyster- 
etic response  was  observed  in  three  soils  of  mark- 
edly different  texture.  Denitrification  dynamics  in 
the  wetting  phase  were  strongly  correlated  with 
pulses  of  C  and  N  mineralization  caused  by  stress 
of  microbial   biomass   by   drying   and   rewetting 
Models  of  denitrification  driven  by  soil  moisture 
need  to  consider  hysteretic  effects  if  they  are  to 
accurately   predict   denitrification   activity   in   the 
field.  (Author's  abstract) 
W89-06083 


VERTICAL  DISTRIBUTION  IN  SOIL  OF  UN- 
INCORPORATED SURFACE-APPLIED  PHOS- 
PHORUS UNDER  SPRINKLER  IRRIGATION 

Agricultural  Research  Service,  Prosser,  WA. 
For  primary  bibliographic  entry  see  Field  3F 
W  89-06084 


BICARBONATE  ESTIMATION  FROM  ALKA- 
LINITY DETERMINATIONS  FOR  NEUTRAL 
TO  ACIDIC  LOW  ALKALINITY  NATURAL 
WATERS:  THEORETICAL  CONSIDERATIONS 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B 
W89-06092 
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LAKE  ACIDIFICATION  IN  NORWAY- 
™  AND  PREDICTED  CHEMICAL 
M  A I  US, 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 


Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  sec  Field  5C. 

W89-06174 


PATTERNS  OF  GROUND-WATER  CHEMIS- 
TRY, ROSS  CREEK  BASIN,  ALBERTA, 
CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
D.  U.  Ophori,  and  J.  Toth. 

Ground  Water  GRWAAR,  Vol.  27,  No.  1,  p  20- 
26,  January-February   1989.   10  fig,   1   tab,   16  ref. 

Descriptors:  *Geochemistry,  "Canada,  "Water 
quality,  *Geohydrology,  "Groundwater  move- 
ment, "Ross  Creek  Basin,  "Alberta,  Dissolved 
solids,  Salinity,  Groundwater  recharge,  Water 
classification,  Aquifer  characteristics. 

On  the  basis  of  the  degree  of  mineralization,  ap- 
proximately 40%  of  the  groundwater  in  Ross 
Creek  Basin  may  be  considered  as  fresh  (total 
dissolved  solids,  TDS,  <  2,000  ppm),  and  60%  as 
brackish  (2,000  <  TDS  <  10,000  ppm).  At  least 
70%  of  the  groundwater  is  potable  within  treatable 
limits.  Major  ion  analyses  of  over  167  water  sam- 
ples reveal  a  strikingly  consistent  regional  pattern 
of  hydrochemistry.  The  hydrochemical  pattern 
correlates  with  the  flow  pattern  of  groundwater  in 
the  basin.  Low  TDS  contents,  high 
Ca(2  +  ):Mg(2  +  )  ratio,  low  S04(2-),  and  high 
HC03(-)  occur  in  recharge  areas,  whereas  opposite 
conditions  are  associated  with  discharge  areas.  In 
terms  of  hydrochemical  facies,  waters  of  the  Ca- 
Mg-HC03  and  Na-HC03  types  dominate  in  the 
recharge  areas,  whereas  those  of  the  Ca-Mg-S04- 
HC03  and  Na-S)4-HC03  types  prevail  in  dis- 
charge areas.  The  hydrochemical  evolutionary 
trends  appear  to  be  strongly  related  to  the  flow 
paths.  (Author's  abstract) 
W89-06200 


MULTIVARIATE  ANALYSIS  IN  HYDROCHE- 
MISTRY: AN  EXAMPLE  OF  THE  USE  OF 
FACTOR  AND  CORRESPONDENCE  ANALY- 
SES, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

E.  J.  Usunoff,  and  A.  Guzman-Guzman. 

Ground  Water  GRWAAR,  Vol.  27,  No.  1,  p  27- 

34,  January-February  1989.  6  fig,  21  ref. 

Descriptors:  "Geochemistry,  "Water  chemistry, 
"Statistical  methods,  "Multivariate  analysis, 
"Water  quality,  "Hydrochemistry,  "Geohydro- 
logy,  Alberta,  Arizona,  Factor  analysis,  Corre- 
spondence analysis,  Mathematical  studies,  Sulfates, 
Fluorides,  Aquifer  characteristics. 

Statistically-based,  semiquantitative  techniques 
(Factor  Analysis,  FA,  and  Correspondence  Analy- 
sis, CA)  were  applied  to  chemical  data  from  two 
regional  aquifers  (Milk  River,  Alberta,  Canada, 
and  San  Pedro  River,  Arizona)  to  assess  the  useful- 
ness of  such  techniques  at  the  initial  stages  of 
hydrochemical  studies.  For  the  Milk  River  aquifer, 
both  FA  and  CA  defined  three  factors  to  account 
for  the  major  ion  variations  observed,  namely, 
sulfate  reduction  occurring  in  the  recharge  area 
and  mixing  of  waters  of  different  ages  in  the  deeper 
portions  of  the  aquifer,  ion-filtration  processes,  and 
ion  exchange  on  clays.  For  the  FA,  the  compari- 
son between  varimax  and  oblique  rotations  led  to 
similar  interpretations.  For  the  San  Pedro  River 
basin,  FA  (Q-mode)  extracted  two  factors  that 
helped  segregate  waters  from  the  two  aquifers  in 
the  area.  The  CA,  applied  only  to  samples  from  the 
confined  aquifer,  drew  two  factors  that  were  relat- 
ed to  dissolution  of  gypsum  coupled  with  ion  ex- 
change (softening)  as  the  main  mechanisms  operat- 
ing in  the  aquifer,  along  with  a  hypothetical  pres- 
ence of  fluorite  in  the  aquifer  sediments  to  justify 
the  rather  high  F(-)  observed  in  local  groundwat- 
ers. Comparisons  made  between  these  results  pre- 
sented and  the  findings  of  earlier  studies  are  in 
reasonably  good  agreement.  However,  using  FA 
and  CA  offers  the  advantages  of  a  shorter  execu- 
tion time  and  a  greater  objectivity  in  the  presenta- 
tion of  preliminary  results.  (Rochester-PTT) 
W89-O6201 


DISSOLVED  INORGANIC  CARBON  IN  llll 
TUCSON  BASIN  AQUIFER, 

Arizona  Univ.,  Tucson.  Dept  of  Gc-osciences 
S.  Rose,  and  A.  Long. 

Ground  Water  GRWAAR,  Vol.  27,  No  1,  p  43- 
49,  January-February    1989.   5  fig.    I    lab,  21    ref. 

Descriptors:  "Geochemistry,  "Water  chemistry. 
"Alkalinity,  "Carbonates,  "Tucson  Basin  Aquifer. 
"Arizona,  "Dissolved  inorganic  carbon,  "Carbon 
dioxide,  Aquifer  characteristics,  Groundwater  re- 
charge, Detritus,  Decomposing  organic  matter, 
Surface-groundwater  relations,  Calcite,  Geohydro- 
logy,  Phreatophytes. 

The  concentration  of  dissolved  inorganic  carbon 
(DIC)  species  and  the  other  major  ionic  constitu- 
ents were  determined  at  45  sampling  locations 
within  the  Tucson  basin  aquifer  (Arizona).  The 
distribution  and  concentration  of  the  various  inor- 
ganic carbon  species  were  related  to  the  hydrogeo- 
logical  characteristics  of  the  principal  recharge 
zones  within  this  alluvial  basin.  Bicarbonate  alka- 
linity concentrations  were  highest  subjacent  to  a 
floodplain  where  calcite  and  other  relict  salts  likely 
precipitated  in  the  shallow  subsurface  under  past 
pluvial  conditions.  Calculated  partial  pressure  of 
carbon  dioxide  (PC02)  values  were  highest  where 
the  water  table  is  sufficiently  elevated  to  support 
phreatophyte  growth.  The  regional  distribution  of 
PC02  suggests  that  the  generation  of  C02  is  limit- 
ed to  the  oxidation  of  influent  plant  detritus  below 
the  stream  channels.  The  alkalinization  of  Tucson 
basin  groundwater  is  ultimately  constrained  by  this 
limited  production  of  C02.  The  dissolution  of  cal- 
cite in  young  groundwater  (<200  yr)  and  the 
precipitation  of  calcite  in  deeper,  more  chemically 
evolved  groundwater  likely  represent  other  impor- 
tant controls  on  DIC  concentrations.  (Author's 
abstract) 
W89-06203 


COPRECIPITATION  OF  PHOSPHATE  WITH 
CALCITE  IN  LAKE  WATER:  A  LABORATORY 
EXPERIMENT  MODELLING  PHOSPHORUS 
REMOVAL  WITH  CALCITE  IN  LAKE  CON- 
STANCE, 

Konstanz  Univ.  (Germany,  F.R.).  Limnological 
Inst. 

J.  Kleiner. 

Water  Research  WATRAG,  Vol.  22,  No.  10,  p 
1259-1265,  October  1988.  5  fig,  1  tab,  28  ref,  2 
plates.  Deutsche  Forschungsgemeinschaft  Special 
Grant  'Sonderforschungsbereich  Stoffhaushalt  des 
Bodensees  (SFB  248)'. 

Descriptors:  "Lakes,  "Mathematical  models,  "Lim- 
nology, "Water  chemistry,  "Nutrients,  "Phospho- 
rus removal,  "Calcite,  "Crystallization,  "Chemical 
precipitation,  Coprecipitation,  Precipitation,  Natu- 
ral waters,  Crystal  growth,  Chemical  reactions, 
Epilimnion,  Kinetics,  Lake  Constance. 

The  precipitation  of  calcite  from  natural  lake  water 
was  studied  in  laboratory  experiments  under  con- 
trolled conditions;  water  from  Lake  Constance  fil- 
tered through  0.2  micrometer  membranes  was 
used.  Temperature  was  15  C;  saturation  index  was 
adjusted  to  about  50;  and  calcium  carbonate  seed 
crystals  of  defined  particle  size  were  added.  The 
reaction  kinetics  were  monitored  as  graphs  of 
d(Ca)/dt  (or:  d(pH)/dt,  d(alkalinity)/dt, 
d(conductivity)/dt),  revealing  that  reaction  rates 
depended  on  the  seed  crystal  concentration. 
During  the  growth  of  calcite  crystals,  the  phos- 
phate coprecipitation  rate  depended  on  the  crystal- 
lization velocity.  Field  data  were  used  in  a  model 
calculation,  as  were  data  derived  from  coprecipita- 
tion experiments.  From  the  rate  law  of  coprecipita- 
tion of  phosphate  with  calcite  evaluated  in  these 
experiments,  the  potential  impact  of  autochthonous 
calcite  precipitation  on  the  epilimnic  phosphorus 
content  of  Lake  Constance  was  estimated.  About 
35%  of  the  total  P  removal  was  calculated  to  be 
coprecipitated  with  calcite.  (Author's  abstract) 
W89-06222 


INFLUENCE  OF  METAL  IONS  RELEASED  BY 
AN  ACTIVATED  CARBON  ON  THE  ADSORP- 
TION OF  ORGANICS:  THE  ROLE  OF  CALCI- 
UM IONS  (INFLUENCE  DES  IONS  METALLI- 


Ql  IS  LIBERES  PAR  I  n  MIAKISON 
SUR  L'ADSORPTION  DE  MICROPOLL 
ORGANIQUESi  II    ROLE  DES  IONS 

IM), 

Limoges  Univ  (I  ranee)  Lab.  de  Gemc  Ch^ 
I  raitemeni  des  liaux 

For  primary  bibliographic  entry  see  Field  5f 
W89-O6230 


ADSORPTION    OF    PYRIDINE   ONTO   t 

RUNDLE  OIL  SHALL  IN  DILUTE  AQLi 

SOLUTION, 

Queensland   Univ.,   Brisbane  (Australia).   D 

Chemical  Engineering. 

For   primary   bibliographic   entry    see   Fie 

W89-06231 


GENERALIZED    SOFT    WATER    ACIDi 
TION  MODEL, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  anc 

ronmental  Engineering. 

For  primary  bibliographic  entry  see  Field  51 

W89-06255 


CALCTTE-CARBON  EQUILIBRIUM  IN 
WATER  SAMPLES, 

Technische  Univ.  Muenchen  (Germany, 
Lehrstuhl  fuer  Hydrogeologie  und  Hydroc 
For  primary  bibliographic  entry  see  Field  7F 
W  89-06282 


EFFECTS  OF  GLACIAL  ICE  ON  SUBSUI 
TEMPERATURES  OF  HYDROTHERMA: 
TEMS  IN  YELLOWSTONE  NATIONAL 
WYOMING:  FLUID-INCLUSION  EVIDET 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  21 

W89-06291 


SEASONAL   VARIATION   OF   PHOSPH 

RELEASE  FROM  THE  SEDIMENTS  OF 

LOW  LAKE  BALATON  (HUNGARY), 

Balatoni    Limnologiai    Kutato    Intezete,    I 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2H 

W89-06293 


EXTERNAL  MASS  TRANSPORT  PROC 
DURING  THE  ADSORPTION  OF  DYES 
BAGASSE  PITH, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  E 

Chemical  Engineering. 

For   primary   bibliographic   entry   see   Fie 

W89-06300 


NON-BIOLOGICAL  EVOLUTION,  IN  W< 
OF    SOME    THREE-     AND    FOUR-CA 
ATOM        ORGANOHALOGENATED 
POUNDS:  HYDROLYSIS  AND  PHOTO 
(EVOLUTION     NON     BIOLOGIQUE 
L'EAU  DE  COMPOSES  ORGANOHALOC 
A   TROIS   ET   QUATRE   ATOMES   DE 
BONE:  HYDROLYSE  ET  PHOTOLYSE), 
Universite    de    Toulon    et    du    Var.    La 
(France).  Lab.  de  Chimie  Appliquee. 
For  primary  bibliographic  entry  see  Field  5F 
W89-06303 


ADSORPTION  OF  TRACE  METALS  ON 

MINIUM  OXIDE:  A  SIMULATION  OF  Ij 

ESSES     IN     FRESHWATER     SYSTEM^ 

CLOSE     APPROXIMATION     TO     NATi 

CONDITIONS, 

Eidgenoessische   Anstalt    fuer   Wasserversol 

Abwasserreinigung   und   Gewaesserschultz.  i 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5E, 

W89-06305 


GENERATION  AND  DECAY  OF  HYDR'' 
PEROXIDE  IN  ESTUARINE  WATERS, 

Australian  Nuclear  Science  and  Technoloc 
ganisation,  Sutherland. 
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WATER  CYCLE— Field  2 


R.  Szymczak.  and  T.  D.  Waite. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4.  Vol.  39,  No.  3,  p  289-299.  1988.  9 
fig,  2  tab,  25  ref.  Australian  Marine  Sciences  and 
Technologies  Grants  Scheme  Grant  85/0933. 

Descriptors:  'Estuaries,  "Hydrogen  peroxide,  "Ox- 
idation. "Chemical  reactions,  "Solar  radiation, 
Chemical  degradation,  Estuarine  environment, 
Chemical  analysis. 

Apart  from  its  central  role  in  photosynthesis,  one 
m  the  most  dramatic  effects  of  light  in  marine  and 
rreshwater  systems  is  its  ability  to  generate  reactive 
.•hemical  intermediates.  Of  these,  hydrogen  perox- 
de  is  one  of  the  more  stable  and  easily  detected. 
\spects  of  the  generation  and  decay  of  hydrogen 
peroxide  in  the  Port  Hacking  River  estuary,  New 
South  Wales,  have  been  investigated  in  a  number 
ield  and  laboratory  studies.  Peroxide  concentra- 
10ns  in  surface  waters  in  the  early  morning  are 
elatively  uniform  over  the  estuary  and  typically 
ess  than  35  nM,  whereas  concentrations  in  mid- 
ifternoon  in  excess  of  100  nM  have  been  observed, 
/ariation  of  peroxide  concentration  with  depth  in 
he  deep  basins  of  Port  Hacking  is  dependent  on 
he  extent  of  structure  within  the  water  column, 
vith  little  mixing  of  surface-generated  peroxide 
nto  poorly-illuminated  bottom  waters  under  strati- 
ied  conditions.  Laboratory  studies  confirmed  that 
ight  induces  the  production  of  hydrogen  peroxide, 
he  initial  rate  of  production  increasing  with  in- 
reasing  molar  absorptivity  of  the  filtered  water 
imple.  Filtration  of  samples  had  little  effect  on  the 
eneration  of  hydrogen  peroxide  but  dramatically 
educed  the  rate  of  decay  of  photogenerated  hy- 
rogen  peroxide.  (Author's  abstract) 
l'89-06328 


ESPONSE  OF  ARMERIA  MARITIMA  (MILL.) 
TLLD.  AND  PLANTAGO  MARITIMA  L. 
ROM  AN  IRISH  SALT  MARSH  TO  NITRO- 
EN  AND  SALINITY, 

rinity  Coll.,  Dublin  (Ireland).  School  of  Botany, 
or  primary  bibliographic  entry  see  Field  2L 
'89-06334 


GAS  CHROMATOGRAPHIC  DETERMINA- 
TION OF  VOLATILE  SULFIDES  AT  TRACE 
LEVELS  IN  NATURAL  FRESHWATERS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  5A 
W89-06407 


HEMICAL  LIMNOLOGY  OF  GEORGIAN 
AY  AND  THE  NORTH  CHANNEL  BETWEEN 
»74  AND  1980, 

ntario  Ministry  of  the  Environment,   Toronto, 
azardous  Contaminants  Coordination  Branch, 
ar  primary  bibliographic  entry  see  Field  2H 
'89-06339 


AGMTUDE  OF  BLUE-GREEN  ALGAL 
LOOMS  IN  A  SALINE  DESERT  LAKE  EVAL- 
ATED  BY  REMOTE  SENSING:  EVIDENCE 
3R  NITROGEN  CONTROL, 

nzona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
>r  primary  bibliographic  entry  see  Field  2H. 
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MMENT  CONTROL  OF  SOLUBLE  REAC- 
VE  PHOSPHORUS  IN  HOXIE  GORGE 
IEEK,  NEW  YORK, 

ate  Univ.  of  New  York  Coll.  at  Cortland.  Dept. 

Biological  Sciences. 

>r  primary  bibliographic  entry  see  Field  2E. 

89-06384 


rMOSPHERIC  DEPOSITION  EFFECTS  ON 
IE  CHEMISTRY  OF  A  STREAM  IN  NORTH- 
iSTERN  GEORGIA, 

^logical  Survey,  Doraville,  GA.  Water  Re- 
Jrces  Div. 

Br  P"mary  bibliographic  entry  see  Field  5B. 
B9*06388 


RBORNE  TRANSPORT  OF  SULPHUR:  IM- 
;V?5^ON  CHEMICAL  COMPOSITION  OF 
VERS  ON  NORTH  SHORE  OF  THE  ST 
HRENCE  RIVER  (QUEBEC), 

titut  National  de  la  Recherche  Scientifique 
nte-Foy  (Quebec).  ' 

If-OtSm    bibli°SraPhic  en,ry  see  FieW  5B. 


INFLUENCE  OF  SUSPENDED  PARTICULATE 
MATTER  REGIME  ON  THE  HEAVY  METAL 
POLLUTION  OF  THE  TIDAL  RIVER  ELBE  AT 
HAMBURG, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06417 


ORIGIN  AND  GENESIS  OF  PHOSPHATE 
CONTENT  IN  THE  MINERAL  SPRINGS  OF 
PECHBRUNN/OBERPFALZ, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 

gie. 

M.  Baumann,  and  K.  Quentin. 

Zeitschrift  fuer  Wasser  -  und  Abevasser  Forschung 

ZWABAQ,  Vol.  21,  No.  6,  p  252-255,  December 

1988.  4  tab,  1  fig,  9  ref.  English  summary. 

Descriptors:  "Geochemistry,  "Springs,  "Mineral 
springs,  "Phosphates,  "Geohydrology,  "Germany, 
Nutrients,  Fertilizers,  Pechbrunn/Oberpfalz. 

An  investigation  of  the  mineral  springs  at  Pech- 
brunn/Operpfalz  shows  that  the  high  contents  of 
phosphate  in  drilled  springs  are  not  related  to 
human  fertilization  activities.  The  analyses  of  the 
results  show  that  in  some  cases  the  origin  could  be 
related  to  natural  hydrogeological  processes.  (Au- 
thor's abstract) 
W  89-06420 


STUDIES     OF     A      SUBARCTIC     COASTAL 
MARSH:  II.  SALINITY, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2L 
W89-06460 


NATURE  OF  SOLUTE  TRANSPORT  IN  THE 
GODAVARI  BASIN,  INDIA, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India) 

School  of  Environmental  Sciences. 

G.  Biksham,  and  V.  Subramanian. 

Journal  of  Hydrology  JHYDA7,  Vol.  103  No  3-4 

p  375-392,  November  30,  1988.  4  fig,  12  tab,  25  ref 

Descriptors:  "Weathering,  "Water  chemistry, 
"Rainfall-runoff  relationships,  "Solute  transport, 
"River  basins,  "India,  Temporal  distribution,  Dis- 
solved solids,  Granites,  Sedimentary  rocks,  Chem- 
istry of  precipitation,  Chemical  properties,  Cations, 
Ions,  Geology,  Basalts. 

The  nature  of  solute  transport  of  the  Godavari 
basin,  India,  has  been  studied  based  on  59  river  and 
four  rain  water  samples  collected  four  times  during 
1977-1980.  The  Godavari  basin  annually  transports 
16.8  million  tons  of  solute  load  representing  6%  of 
chemical  load  from  the  Indian  subcontinent.  The 
annual  chemical  erosion  rate  is  49  tons/km/yr  after 
correcting  for  atmospheric  recycling.  The  tributar- 
ies flowing  through  the  Deccan  traps  (basalt)  cov- 
ering 48%  of  the  basin  area  are  responsible  for  8% 
of  the  dissolved  transport.  The  remaining  15%  is 
contributed  by  granites  and  other  rock  types.  The 
sedimentary  rocks  located  in  the  lower  part  of  the 
basin  covering  7%  of  the  basin  area  actually  retain 
7  million  tons  of  the  annual  dissolved  load.  Individ- 
ual elemental  fluxes  and  their  rates  have  also  been 
calculated.  Temporal  variations  in  the  dissolved 
transport  are  quite  pronounced.  The  mean  total 
dissolved  solids  of  the  Godavari  River,  250  mg/L 
is  much  higher  than  the  Indian  and  world  average 
river  water  composition.  (Author's  abstract) 
W89-06466 


BIOGEOCHEMISTRY  OF  TWO  APPALACH- 
IAN DECIDUOUS  FOREST  SITES  IN  RELA- 
TION TO  EPISODIC  STREAM  ACIDIFICA- 
TION, 


Chemical  Processes — Group  2K 

Pennsylvania  Slate  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06488 


ADSORPTION-DESORPTION   OF   ATRAZINE 
ON  FOUR  SOILS  OF  HYDERABAD, 

Andhra    Pradesh   Agricultural    Univ.,    Hyderabad 

(India). 

For  primary  bibliographic  entry  see  Field  5B 

W89-06490 


NATURE  OF  THE  DISSOLVED  LOAD  OF  THE 
KRISHNA  RIVER  BASIN,  INDIA, 

Jawaharlal     Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

R  Ramesh,  and  V.  Subramanian. 

Journal  of  Hydrology  JHYDA7,  Vol.  103,  No   1-2 

p  139-155,  November  15,  1988.  4  fig,  5  tab,  14  ref 

Descriptors:  "Geochemistry,  "Water  chemistry, 
"Dissolved  load,  "Krishna  River  Basin,  "India 
"Solute  transport,  "Suspended  sediments,  Chemi- 
cal composition,  Tributaries,  Rivers,  River  basins, 
River  systems,  River  mouth,  Erosion,  Carbonates,' 
Aluminum,  Silicates,  Mineralogy. 

River  water  samples  were  collected  four  times 
during  a  three-year  period  (1981-1984)  at  16  sta- 
tions in  the  entire  region  of  Krishna  River  and  its 
major  tributaries.  On  the  basis  of  analytical  results, 
the  discharge  weighted  average  chemical  composi- 
tion of  the  Krishna  River  was  computed  and  com- 
pared to  major  river  systems  of  the  world  The 
total  dissolved  transport  of  Krishna  to  the  Bay  of 
Bengal  is  estimated  to  be  10.4  million  t/yr,  which 
accounts  for  4%  of  the  chemical  load  of  the  Indian 
subcontinent.  The  average  annual  chemical  erosion 
rate  at  the  river  mouth  is  estimated  to  be  41  t/sq 
km/yr.  The  fluxes  of  individual  dissolved  species 
of  Krishna  River  water  to  the  Bay  of  Bengal  are  in 
the  following  order:  HC03  >  S04  >  Na  >  CI  > 
dissolved  Si  >  Mg  >  K  >  F  >  P04.  The 
observed  chemical  data  of  Krishna  River  water 
were  used  to  predict  theoretically  the  mineral  as- 
semblages in  the  carbonate  and  in  alumino-silicate 
systems  and  were  compared  to  the  observed  miner- 
alogical  composition  of  suspended  sediments.  (Au- 
thor's abstract) 
W89-06517 


DETERMINATION  OF  ZIRCONIUM  AND 
HAFNIUM  IN  NATURAL  WATERS  BY  ISO- 
TOPE DILUTION  MASS  SPECTROMETRY, 

Cambridge  Univ.  (England).  Dept.  of  Earth  Sci- 
ences. 
For  primary  bibliographic  entry  see  Field  7B. 

W89-06543 


ADSORPTION  OF  HUMIC  SUBSTANCES  ISO- 
LATED FROM  MARINE  AND  ESTUARINE 
SEDIMENTS, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

B.  Raspor,  and  P.  Valenta. 

Marine  Chemistry  MRCHBD,  Vol.  25,  No    3    p 

211-226,  November  1988.  3  fig,  1  tab,  34  ref.  NBS/ 

IRB  Project  JFP-694. 

Descriptors:  "Humic  acids,  "Adsorption,  "Marine 
sediments,  "Electrochemistry,  Sediments,  Sedi- 
mentology,  Seawater,  Equilibrium,  Electrodes,  Es- 
tuaries, Tropical  regions,  Lagoons,  Isotherms, 
Chemical  composition,  Molecular  structure. 

The  adsorption  of  the  dissolved  humic  substances 
(HS)  from  seawater  at  three  differently  charged 
electrode  surfaces  has  been  measured  as  the  func- 
tion of  time  and  HS  bulk  concentration.  A  very 
sensitive  electrochemical  method,  out-of-phase  al- 
ternating current  (a.c.)  voltammetry,  has  been  ap- 
plied at  the  hanging  mercury  drop  electrode 
(HMDE).  The  samples  of  HS  originated  from  the 
sediments  of  the  sea,  a  tropical  estuary,  and  a 
lagoon,  and  were  dissolved  in  seawater  of  pH  8.1. 
The  equilibrium  adsorption  data  were  treated  ac- 
cording to  the  Frumkin  isotherm.  The  strength  of 
HS  adsorption  at  the  positively  charged  electrode 
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surface  depends  on  the  aromatic  composition  of 

HS,  which  indicates  the  alloehthonous,  i.e.,  terres- 
trial, origin  of  the  humic  substances.  At  positively 
charged,  zero  charged,  and  negatively  charged 
electrode  surfaces,  all  HS  investigated  exhibited 
repulsive  forces  between  the  molecules  in  the  ad- 
sorbed state.  These  repulsive  forces  and  the 
strength  of  HS  adsorption  decrease  as  the  charge 
of  the  electrode  surface  changes  from  positive 
through  zero  to  negative.  (Author's  abstract) 
W89-06544 


BEHAVIOR  OF  PARTICULATE  CARBOHY- 
DRATES AND  AMINO  ACIDS  IN  THE  ESTU- 
ARY OF  THE  TAMA  RIVER, 

Tokyo     Metropolitan     Univ.     (Japan).     Dept.     of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06545 


REGIONAL  SCALE  TRANSPORT  IN  A  KARST 
AQUIFER:  1.  COMPONENT  SEPARATION  OF 
SPRING  FLOW  HYDROGRAPHS, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-06586 


EFFECTS     OF     HUMIC     SUBSTANCES     ON 
METAL  SPECIATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-06668 


SOME  ASPECTS  OF  THE  CHEMICAL  SPECI- 
ATION OF  ALUMINIUM  IN  ACID  SURFACE 
WATERS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06683 


PHYSIOLOGICAL  STUDY  ON  THE  RECOV- 
ERY OF  RAINBOW  TROUT  (SALMO  GAIRD- 
NERI  RICHARDSON)  FROM  ACID  AND  AL 
STRESS, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-06687 


BUFFERING    MECHANISMS    IN    ACIDIFIED 
ALPINE  LAKES, 

Eidgenoessische   Anstalt    fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-06690 


TESTING  A  SOIL-ORIENTED  CHARGE  BAL- 
ANCE EQUILIBRIUM  MODEL  FOR  FRESH- 
WATER ACIDIFICATION, 

Senter  for  Industriforskning,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-06694 


CHANGES  IN  STREAMWATER  CHEMISTRY 
AND  FISHERY  STATUS  FOLLOWING  RE- 
DUCED SULPHUR  DEPOSITION:  TENTATIVE 
PREDICTIONS  BASED  ON  THE  'BIRKENES 
MODEL', 

Senter  for  Industriforskning,  Oslo  (Norway). 
H.  M.  Seip,  N.  Christophersen,  and  S.  Rustad. 
IN:  Reversibility  of  Acidification.  Elsevier,  New 
York.  1987.  p  149-155.  2  fig,  1  tab,  1 1  ref. 

Descriptors:  *Acid  rain  effects,  'Water  pollution 
control,  *Watcr  quality  control,  'Streams,  'Stream 
fisheries,  *Sulfur,  'Model  studies,  'Hydrogen  ion 
concentration,  Acidic  soils.  Hydrologic  models. 
Sulfates.  Carbon  dioxide,  Aluminum,  Lime, 
Norway,  Chemical  properties. 

A  mathematical  model  found  to  reproduce  major 
short-term  variations  in  water  chemistry  in  some 


streams  was  used  to  obtain  tentative  values  lor  pH 
shifts  occurring  after  reduced  sulfur  deposition.  By 
running  the  model  for  three  years  under  various 
assumptions  about  soil  acidity  a  large  number  of 
predicted  pH  shifts  were  calculated.  The  results 
are  presented  as  median  and  75lh  and  25th  percent- 
iles for  present  streamwater  pH  intervals  of  0.1. 
For  reductions  in  streamwater-sulfate  concentra- 
tions of  30%,  50%,  and  70%,  the  maxima  for  these 
median  shifts  were  about  0.4,  0.7,  and  1.0  pH  units 
respectively.  The  predicted  shifts  would  greatly 
improve  the  fishery  status  in  southernmost 
Norway.  The  relationship  between  present  pH  and 
predicted  pH  shift  is  sensitive  to  several  assump- 
tions; the  most  important  ones  are:  (1)  Assumptions 
in  the  hydrological  model,  such  as  'piston  flow';  (2) 
the  before-change  sulfate  levels  that  were  assumed; 
(3)  the  assumption  that  deposition  does  not  affect 
the  soil  lime  potential;  (4)  assumptions  about  the 
carbon  dioxide  pressure;  (5)  the  neglect  of  nitrate 
and  chloride;  (6)  oversimplification  of  aluminum 
chemistry;  and  (7)  the  very  simple  way  in  which 
organic  weak  acids  are  treated.  More  parameters 
will  be  varied,  e.g.,  the  carbon  dioxide  partial 
pressure,  present  sulfate  level,  and  parameters  de- 
scribing the  hydrology  and  aluminum  chemistry. 
(See  also  W89-06680)  (Shidler-PTT) 
W89-06695 


SIMULATION  OF  PH,  ALKALINITY  AND 
RESIDENCE  TIME  IN  NATURAL  RIVER  SYS- 
TEMS, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

S.  Bergstrom. 

Descriptors:  'Acid  rain,  'Path  of  pollutants, 
'Model  studies,  'Water  chemistry,  'Hydrogen  ion 
concentration,  'Alkalinity,  River  systems,  Acidity, 
Soil  chemistry,  Hydrologic  budget,  Computer  pro- 
grams, Environmental  effects,  Hydrologic  models, 
Saturation  zone,  Groundwater  level,  Groundwater 
movement,  Groundwater  basins. 

Simulation  of  short-term  and  long-term  variations 
in  pH  and  alkalinity  in  river  systems  requires  fun- 
damentally different  model  approaches.  If  a  model 
is  intended  only  for  short-term  variations,  the  soil 
chemistry  can  be  assumed  to  be  relatively  stable. 
This  means  that  variation  in  the  water  balance  is  a 
major  cause  of  variations  in  hydrochemistry, 
which  permits  the  use  of  very  simplistic  geohydro- 
chemical  subroutines.  If,  on  the  other  hand,  the 
objective  is  to  model  long-term  variations  as  a  basis 
for  simulations  of  the  effects  of  changes  in  anthro- 
pogenic emissions,  more  advanced  hydrochemical 
models  are  required.  If  these  models  include  resi- 
dence time  of  water  in  different  geochemical  envi- 
ronments as  a  significant  parameter,  one  can  no 
longer  rely  upon  traditional  conceptual  hydrologi- 
cal models.  The  PULSE  model  assumes  a  relation- 
ship between  level  in  the  saturated  zone  of  the 
model  and  alkalinity/acidity.  Together  with  the 
water  balance  model  this  depth/alkalinity  subrou- 
tine results  in  a  generalized  variation  pattern  of 
flow  and  acidity.  As  a  final  step,  the  alkalinity  is 
transformed  to  pH.  A  more  physically-based  hy- 
drological-model  system  with  a  better  description 
of  the  residence  time  of  water  in  a  basin  is  outlined. 
Although  the  variation  pattern  is  better-described 
by  the  modified  model,  there  remains  considerable 
uncertainty  as  to  how  to  model  the  additional 
water  storage  and  exchange  correctly.  (See  also 
W89-06680)  (Shidler-PTT) 
W89-06696 


REGIONAL    AND    STATE    NEEDS    IN    SAM- 
PLING AND  ANALYTICAL  METHODOLOGY, 

Georgia  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06709 


SEDIMENT  REFERENCE  MATERIALS  AND 
THE  CANADIAN  MARINE  ANALYTICAL 
CHEMISTRY  STANDARDS  PROGRAM, 

National    Research    Council    of  Canada,    Halifax 

(Nova  Scotia).  Atlantic  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06710 


S'lAMMRDI/J-.D     ANALYTICAL     Ml  I  HO 
FOR  EC  PRIORITY  POLLUTANTS, 

lor  primary  bibliographic  entry  see  Field  5A 
W89-06751 


APPLICATION  OF  BONDED  SILICA  EXTR> 
TION  COLUMNS  IN  SAMPLE  PREPARATH 
PRIOR  TO  THE  ANALYSIS  OF  ORGANIC  1 
CROPOLLUTANTS  IN  WATER, 

Analytichem  International,  Cambridge  (Englar 
For  primary  bibliographic  entry  see  Field  5A. 

W89-06752 


CHEMOMETRICS  IN  ENVIRONMENTAL  A 
ALYTICAL  CHEMISTRY, 

Rijksinstituut  voor  de  Volksgezondheid  en  Mili 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Org 
ic-Analytical  Chemistry. 
H.  A.  Van  T  Klooster. 

IN:  Organic  Micropollutants  in  the  Aquatic  Er 
ronment:  Proceedings  of  the  Fifth  European  Sy 
posium,  Held  in  Rome,  Italy,  October  20-22,  19 
Kluwer  Academic  Publishers,  Boston,  MA.  198S 
416-429.  1  fig,  11  ref. 

Descriptors:  'Computers,  'Artificial  intelligen 
•Chemical  analysis,  'Organic  compounds.  *Qu 
titative  analysis,  Spectrometers,  Chromatograp 
Data  storage  and  retrieval.  Statistical  modi 
Model  studies,  Environmental  policy,  Envin 
mental  protection,  Chemical  properties. 

In  environmental  analytical  chemistry,  chemor 
trie  tools  are  used  in  quantitative  rather  than 
qualitative  analysis.  Chemometric  concepts  i 
methods  for  the  identification  of  structure  eluci 
tion  of  organic  compounds  are  discussed.  Att 
tion  is  focused  on  the  application  of  comput 
aided  library  searches  and  artificial  intelligence 
the  interpretation  of  spectrometric  and  chroma 
graphic  data,  whether  or  not  combined.  Librt 
search  systems  for  mass  spectra  as  well  as 
combined  ultraviolet  spectra  and  HPLC  retenti 
data  were  developed  based  on  mathematical  sta 
tical  models  of  the  reproducibility  of  the  d 
involved.  A  pilot  version  of  an  expert  system 
structure  analysis  of  organic  molecules  was  dev 
oped  based  on  combined  infrared  and  mass  spect 
data,  using  artificial  intelligence  and  informat; 
theory.  The  significance  of  the  results  is  indicai 
by  numerical  (relative)  probabilities.  (See  a 
W89-06748)  (Author's  abstract) 
W89-06800 


SELECTED  CHEMICAL  ANALYSES  < 
WATER  FROM  FORMATIONS  OF  MESOZO 
AND  PALEOZOIC  AGE  IN  PARTS  OF  OKI 
HOMA,  NORTHERN  TEXAS,  AND  UNII 
COUNTY,  NEW  MEXICO, 
Geological  Survey,  Oklahoma  City,  OK.  Wa 
Resources  Div. 

R.  S.  Parkhurst,  and  S.  C.  Christenson. 
Available  from  Books  and  Open  File  Report  S 
tion,  USGS,  Box  25425,  Denver,  CO  80225.  US< 
Water   Resources   Investigations   Report   86-43 
1987.  222p,  2  fig,  4  tab,  6  ref. 

Descriptors:  'Water  chemistry,  'Chemical  ana 
sis,  'Data  collections,  'Water  analysis,  'PolluU 
identification,  Dissolved  solids,  Ions,  Temperatu 
Hydrogen  ion  concentration,  Specific  conducti 
ty,  Calcium,  Magnesium,  Potassium,  Sodiu 
Chlorine,  Sulfates,  Nitrites,  Alkalinity,  Hardne 
Chemical  properties. 

Hydrochemical  data  were  compiled  into  a  d- 
base  as  part  of  the  Central  Midwest  Regional  / 
uifer  System  Analysis  project.  The  data  consist 
chemical  analyses  of  water  samples  collected  frc 
wells  that  are  completed  in  formations  of  Mesoz< 
and  Paleozoic  age.  The  data  base  includes  d.; 
from  the  National  Water  Data  Storage  and  h 
trieval  System,  the  Petroleum  Data  System,  I! 
National  Uranium  Resource  Evaluation,  and  ' 
lected  publications.  Chemical  analyses  were  sele 
ed  for  inclusion  within  the  hydrochemical  d; 
base  if  the  total  concentration  of  the  cations  tl 
fered  from  the  total  concentration  of  the  atik. 
(both  expressed  in  milliequivalents/L,  by  10% ' 
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ess  of  (he  total  concentration  of  all  ions).  Those 
inalyses  which  lacked  (he  necessary  data  for  an 
oofc  balance  were  included  if  the  ratios  of  dis- 
olved  solids  concentration  to  specific  conductance 
lere  between  0.55  and  0.75.  Selected  values  ob- 
imed  included:  pH,  temperature,  dissolved  solids, 
perific  conductance,  hardness,  and  the  concentra- 
0B9  (mg/L)  of  Ca,  Mg.  Na,  Na+K,  K.  CI,  S04, 
IkaKnity,  HC03.  and  N03  The  tabulated  chemi- 
al  analyses,  grouped  by  county,  and  a  statistical 
jmnury  of  the  analyses,  listed  by  geologic  unit, 
re  presented.  (Lantz-PTT) 
.  S<>-06843 


HEMICAL  CHARACTERISTICS  OF  WATER 
*  THE  SURFICIAL  AQUIFER  SYSTEM, 
ROWARD  COUNTY,  FLORIDA, 

eological   Survey,  Tallahassee,   FL.   Water  Re- 
lorces  Div. 
How  le 

vailable  from  Books  and  Open  File  Report  Sec- 
Mi.  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
'ater  Resources  Investigations  Report  86-4330 
«7.  2p,  7  fig,  2  tab,  12  ref. 

escriptors:  *Water  quality,  *Water  chemistry, 
Jroundwater,  'Pollutant  identification,  'Chemi- 
1  analysis,  'Aquifers,  *Florida,  Hydrogen  ion 
iicentration,  Broward  County,  Alkalinity,  Spe- 
k  conductivity,  Nutrients,  Iron,  Manganese, 
uminum,  Arsenic,  Barium,  Cadmium,  Chromi- 
l,  Lead,  Zinc,  Selenium,  Mercury,  Heavy 
:tals.  Calcium  bicarbonate,  Saline  water  intru- 
m,  Mineralization,  Water  analysis. 

ater  quality  data  was  collected  in  1981  and  1982 
ring  the  drilling  of  test  holes  at  27  sites  through- 
t  Broward  County,  Florida.  Determinations 
:re  made  for  the  following  physical  properties 
i  chemical  constituents:  pH,  alkalinity,  specific 
iductance,  major  ions,  selected  nutrients  and 
solved  iron,  aluminum,  and  manganese.  Deter- 
lations  for  the  trace  elements-arsenic,  barium, 
Imium.  chromium,  lead,  zinc,  selenium,  and 
rcury-were  made  at  14  wells.  Water  in  the 
fecial  aquifer  system  between  the  coastal  ridge 
I  the  conservation  areas  is  potable  and  usually  is 
alcium  bicarbonate  type  for  the  first  140  ft  or 
re  below  land  surface.  Between  depths  of  140 

230  ft,  groundwater  generally  grades  into  a 
;ed-ion  water  type.  In  some  areas,  diluted  sea- 
ler occurs  beneath  the  mixed  water  zone.  Dis- 
ced iron  concentrations  between  the  coastal 
;e  and  the  conservation  areas  are  variable  but 
erally  exceed  1,000  micrograms/L.  Beneath  the 
servation  areas  and  the  western  edge  of 
iward  County,  groundwater  in  the  first  100  ft 
)w  land  surface  generally  is  either  a  calcium 
irbonate  type  or  a  mixed-ion  type.  At  depths 
ween  100  and  200  ft,  diluted  residual  seawater 
urs,  except  along  the  far  western  edge  of  the 
nty_Residual  seawater  is  least  diluted  in  the 
In.  Dissolved  iron  concentrations  generally  are 
veen  300  and  1,000  micrograms/L  but  increase 
he  east  of  the  conservation  areas.  Other  find- 

of  the  investigation  include:  (1)  groundwater 
ome  areas  west  of  the  coastal  ridge  probably 
ild  be  suitable  for  most  domestic,  agricultural 
industrial  uses  if  it  were  treated  for  carbonate 
mess;  (2)  groundwater  in  much  of  Broward 

ty  is  chemically  altered  by  natural  softening 
magnesium  enrichment  (natural  softening  in- 
ses  to  the  west  and  is  very  pronounced  be- 
ll the  far  western  edge  of  the  county);  and  (3) 
e  is  evidence  of  mineralized  water  from  the 
ervation  areas  mixing  with  groundwater  east 
ie  levees.  (Lantz-PTT) 
1-06849 


For  primary  bibliographic  entry  see  Field  ~>F 
W89-06855  ~    ' 


QUALITY  OF  GROUND  WATER  IN  THE 
PUGET  SOUND  REGION,  WASHINGTON 
1981, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-06866 


wVJ™^'0    QUALITY    OF    STREAM- 
K>  AN  DU  Tt  RIVER  BASIN'  COL°- 

!ogical   Survey,'  Lakewood,   CO.   Water   Re- 
ces  Div 

P^m?ry  bibli°g""aphic  entry  see  Field  2E. 
-06854 


•LND-WATER   QUALITY   IN   WYOMING 

ogical    Survey,   Cheyenne,    WY.    Water   Re- 
:es  Div. 


MAPS  SHOWING  DISTRIBUTION  OF  DIS- 
SOLVED SOLIDS  AND  DOMINANT  CHEMI- 
CAL TYPES  IN  GROUND  WATER,  BASIN  AND 
RANGE  PROVINCE,  NEW  MEXICO, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 

T.  H.  Thompson,  R.  Chappell,  and  D.  L.  Hart. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  83-41 18-C 
1984.  5p,  5  fig,  6  tab,  11  ref. 

Descriptors:  *Water  chemistry,  'Geochemistry, 
'Groundwater  quality,  'Maps,  'Dissolved  solids! 
New  Mexico,  Chemical  analysis,  Distribution 
Geohydrology,  Rocks,  Lakes,  Marshes,  Calcium,' 
Magnesium,  Sodium,  Bicarbonate,  Sulfates,  Chlor- 
ides, Radioactive  waste  disposal. 

This  map  report  is  one  of  a  series  of  geologic  and 
hydrologic  maps  of  States  in  the  Basin  and  Range 
Province.  These  map  reports  contain  information 
on  groundwater  hydrology,  groundwater  quality 
(specifically:  dissolved  solids,  calcium,  magnesium, 
sodium,  bicarbonates,  sulfates  and  chlorides),  sur- 
face distribution  of  selected  rock  types,  data  on 
tectonic  conditions,  areal  geophysical  data,  Pleisto- 
cene lakes  and  marshes  and  natural  resources.  This 
information  is  the  basis  for  a  summary  report  that 
characterizes  the  Basin  and  Range  Province.  The 
geologic  and  hydrologic  characterization  will  be 
used  to  evaluate  the  Province  for  prospective  re- 
gions for  further  study  relative  to  isolation  of  high- 
level  radioactive  waste.  (Lantz-PTT) 
W89-06876 


PRELIMINARY  ASSESSMENT  OF  WATER 
QUALITY  AND  ITS  RELATION  TO  HYDRO- 
GEOLOGY  AND  LAND  USE:  POTOMAC- 
RARITAN-MAGOTHY  AQUIFER  SYSTEM 
NEW  JERSEY,  a**™, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 


GROUNDWATER    IN   THE   SOUTHEASTERN 
UINTA  BASIN,  UTAH  AND  COLORADO, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 


GEOCHEMISTRY  OF  COPPER  AND  CHRO- 
MIUM ORGANIC  COMPLEXES  IN  NARRA- 
GANSETT  BAY  INTERSTITIAL  WATERS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2L 

W89-06931 

2L.  Estuaries 

AQUATIC  HETEROTROPHIC  BACTERIA: 
MODELING  IN  THE  PRESENCE  OF  SPATIAL 
AUTOCORRELATION, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H 
W89-05801 

STABLE  CARBON  AND  NITROGEN  ISOTOPE 

™?2SHEMISTRY  IN  THE  DELAWARE 
ESTUARY, 


Estuaries — Group  2L 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
L.  A.  Cifuentes,  J.  H.  Sharp,  and  M.  L.  Fogel. 
Limnology  and  Oceanography  LIOCAH,  Vol   33 
No.  5,  p  1102-1115,  September  1988.  1 1  fig    2  tab' 
54  ref.  NOAA  Grant  NA83AA-d-0017 


Descriptors:  'Delaware  Bay,  'Estuaries,  'Carbon 
'Nitrogen,  'Isotope  studies,  'Biochemistry,  'Geo 
chemistry,  Seasonal  variation,  Particulate  matter 
Organic  matter,  Suspended  solids,  Phytoplankton 
Aquatic  plants,  Detritus,  Chemical  properties 
Physical  properties,  Ammonium,  Algae,  Growth 
Carbon  dioxide,  Bottom  sediments,  Primary  pro 
ductivity. 

Seasonal  variability  in  stable  carbon  (delta  CI 3) 
and  nitrogen  (delta  N15)  isotope  ratios  was  ob- 
served in  suspended  particulate  matter  of  the  Dela- 
ware estuary.  Two  major  pools  of  organic  matter 
were  found  in  the  estuary-phytoplankton  growing 
in  situ  and  a  mixture  of  planktonic  and  terrestrial 
detritus.  In  general,  the  delta  C13  and  delta  N15  of 
suspended  particulate  matter  reflected  planktonic 
dominance.  With  the  background  chemical  and 
physical  information  available  for  the  estuary,  it  is 
evident  that  biogeochemical  processes  influence 
isotopic  distributions  in  the  estuary  to  a  greater 
extent  than  does  physical  mixing.  The  delta  C13 
values  in  bottom  sediments  were  equivalent  to 
those  in  suspended  particulate  matter,  but  a  2% 
difference  in  delta  N15  was  found  between  sus- 
pended and  bottom  sediments.  With  nitrogen  iso- 
topic differences  between  water-column  seston  and 
surficial  sediments,  it  is  estimated  that  15-30%  of 
planktonic  production  is  deposited  in  the  sediments 
during  spring.  If  this  organic  matter  is  reminera- 
lized  in  late  summer  and  fall,  it  could  support  up  to 
20%  of  primary  production  at  that  time.  (Author's 
abstract) 
W89-05803 


ORGANIC  MATTER  SOURCES  TO  THE 
WATER  COLUMN  AND  SURFICIAL  SEDI- 
MENTS OF  A  MARINE  BAY, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

J.  I.  Hedges,  W.  A.  Clark,  and  G.  L.  Cowie. 
Limnology  and  Oceanography  LIOCAH,  Vol   33 
No.  5,  p  1116-1136,  September  1988.  10  fig,  4  tab' 
73  ref.  NSF  Grants  OCE  82-19294  and  OCE  84- 

Descriptors:  'Organic  matter,  'Marine  sediments 
'Bays,  'Carbon  cycle,  Sediments,  Plankton,  Sam- 
pling, Carbon,  Organic  carbon,  Isotope  studies, 
Nitrogen,  Detritus,  Vascular  tissues. 

Sediment  trap  and  net  plankton  samples  were  col- 
lected monthly   for  a  year  at  three  depths  in  a 
marine  bay  (Dabob  Bay,  WA).  These  materials  and 
subsamples  from  a  sediment  box  core  were  ana- 
lyzed for  lignin  oxidation  products  as  well  as  ele- 
mental  and   stable   carbon   isotope   compositions. 
Vascular  plant  debris  accounted   for   10%   (non- 
winter  months)  to  35%  (winter  months)  of  the 
total  organic  carbon  in  the  upper  water  column  (30 
m)  sediment  trap  samples  and  consisted  predomi- 
nantly  of  gymnosperm   wood   along   with   some 
nonwoody   gymnosperm   tissues   and   angiosperm 
woods.  Bulk  land-derived  organic  matter  in  Dabob 
Bay  contained  a  maximum  of  50%  vascular  plant 
debris  and  comprised  an  average  of  one-third  of 
the  total  organic  carbon  in  the  sediment  trap  sam- 
ples and  two-thirds  of  the  total  organic  carbon  in 
the  underlying  sediments.   Vascular   plant   debris 
introduced  to  the  bay  had  already  lost  almost  half 
of  its  initial  bulk  polysaccharide.  Lignin  and  neu- 
tral sugars  together  accounted  for  <  20%  of  the 
total  organic  carbon  in  the  sediment  trap  and  core 
samples.    Overall,    the   sediments   of  Dabob   Bay 
compositionally  resembled  the  gymnosperm  wood- 
rich  particulate  material  introduced  to  the  overly- 
ing water  column  during  winter  and  poorly  re- 
corded the  input  of  plankton  and  other  types  of 
vascular   plant   debris   during   nonwinter   months 
(See  also  W89-05805)  (Author's  abstract) 
W89-05804 


FLUXES  AND  REACTIVITIES  OF  ORGANIC 
MATTER  IN  A  COASTAL  MARINE  BAY, 


63 


Field  2— WATER  CYCLE 


Group  2L — Estuaries 


Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

J.  I.  Hedges,  W.  A  Clark,  and  G.  L.  Cowie. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  5.  p  1 137-1 152,  September  1988.  7  fig,  3  tab,  69 
ref.    NSF   Grants   OCE   82-19294   and   OCE   84- 
21023. 

Descriptors:  'Cycling  nutrients,  'Organic  matter, 
'Coastal  waters,  'Bays,  'Marine  environment, 
'Solute  transport.  Particulate  matter,  Environ- 
ment, Carbon,  Organic  carbon,  Nitrogen,  Hydro- 
carbons, Sugars,  Sediments,  Advection,  Organic 
compounds,  Carbohydrates,  Degradation,  Plank- 
ton, Sediment-water  interfaces,  Phenols. 

Vertical  fluxes  of  bulk  particulate  material,  organic 
carbon,  nitrogen,  lignin-derived  phenols,  and  neu- 
tral sugars  through  the  water  column  and  into 
surface  sediments  of  Dabob  Bay,  WA  were  deter- 
mined monthly  for  1  yr  by  sediment  traps  at  three 
depths.  Vertical  fluxes  of  sinking  bulk  particulate 
material  in  this  marine  bay  were  elevated  during 
winter  and  increased  in  consistent  proportion  to 
trap  depth.  The  monthly  fluxes  of  lignin-derived 
phenols  paralleled  those  of  total  particulate  materi- 
al, indicating  a  common  riverine  origin.  On  aver- 
age, 60  and  70%,  respectively,  of  the  total  particu- 
late organic  carbon  and  nitrogen  and  65-75%  of  all 
neutral  sugars  settling  through  the  midwater 
column  were  deposited  at  the  water-sediment 
interface.  Land-derived  organic  material  account- 
ed for  about  one-third  of  the  total  organic  carbon 
passing  through  the  midwater  column  and  two- 
thirds  of  the  organic  carbon  accumulating  in  the 
underlying  sediments.  The  amounts  of  plankton- 
derived  organic  matter  sinking  through  the  mid- 
water  column  and  being  preserved  in  the  sediments 
below  corresponded  to  14  and  3%  of  the  annual 
mean  primary  productivity.  Plankton-derived  or- 
ganic matter  exhibited  about  5  times  the  reactivity 
of  local  land-derived  organic  matter  at  the  water- 
sediment  interface  of  Dabob  Bay  and  supported 
essentially  all  of  the  benthic  respiration.  (See  also 
W89-05804)  (Author'sract) 
W89-05805 


ROLE  OF  COMPLEXATION  PROCESSES  IN 
CADMIUM  MOBILIZATION  DURING  ESTUA- 
RINE  MIXING, 

Utrecht  Rijksuniversiteit  (Netherlands).   Dept.  of 

Geochemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-05813 


IMPLICATIONS  OF  SEA-LEVEL  RISE  ON 
THE  SOUTH  SHORE  OF  LONG  ISLAND,  NEW 
YORK, 

Maryland  Univ.,  College  Park.  Dept.  of  Geogra- 
phy. 

S.  P.  Leatherman. 

Northeastern  Environmental  Science  NOESDE, 
Vol.  7.  No.  1,  p  83-90,  1988.  8  fig,  17  ref. 

Descriptors:  'Sea  level  rise,  'Long  Island,  'New 
York,  'Seashores,  Beach  erosion,  Saline  water  in- 
trusion, Surface-groundwater  relations,  Storms, 
Management  planning,  Social  aspects,  Long-term 
changes,  Flooding,  Barrier  islands. 

The  south  shore  of  Long  Island,  New  York,  in- 
cluding the  barrier  islands  and  mainland  fringe,  is 
highly  urbanized;  these  landforms  ?'t  low-lying, 
making  them  particularly  vulnerable  to  sea-level 
changes.  The  physical  responses  to  higher  sea 
levels  include:  (1)  shoreline  changes,  resulting  in 
increased  beach  erosion;  (2)  increases  in  storm 
flooding,  converting  100-year  storm  surges  into 
decadal  events;  and  (3)  groundwater  changes,  re- 
sulting from  salt-water  intrusion  into  coastal 
aquifers.  All  of  the  indicated  changes  will  have  a 
negative  effect  on  the  human  habitation  of  this 
low-lying  area.  However,  these  impacts  can  be 
ameliorated  or  the  changes  accommodated  once 
they  are  properly  defined  and  understood.  Re- 
sponse depends  on  local  conditions  and  cost-bene- 
fit analysis.  (Rochestcr-P  I  I  ) 
W89-05833 


LOCATION   OF  SEAGRASS   BEDS   IN    ISM 
ARIES:  EFFECTS  ON  ASSOCIATED  FISH  AND 
DECAPODS, 

Fisheries  Research  Inst.,  Sydney  (Australia). 
J.  D.  Bell,  A.  S.  Steffe,  and  M.  Westoby. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  122,  No.  2,  p  127-146.  Octo- 
ber 18,  1988.  3  fig,  7  tab,  46  ref. 

Descriptors:  'Distribution  patterns,  'Estuaries, 
'Sea  Grasses,  Fish,  'Crustaceans,  'Fish  popula- 
tions, Aquatic  ecosystems,  Species  composition, 
Species  diversity,  Population  density,  Juvenile 
growth  stage,  Environmental  gradient,  Estuarine 
environment,  Larval  growth  stage,  Seasonal  distri- 
bution, Spatial  distribution. 

This  study  examined  whether  there  were  differ- 
ences in  abundance,  species  composition,  and  spe- 
cies richness  of  juvenile  fish  and  decapods  associat- 
ed with  Zostera  capricorni.  beds  at  different  dis- 
tances (zones)  along  an  estuary  were  investigated 
in  order  to  determine  whether  such  variation  was 
consistent  between  two  arms  of  an  estuary  and  if  it 
occurred  in  different  seasons.  Total  abundance  of 
fish  did  not  differ  among  zones  or  arms  but  abun- 
dance of  decapods  was  often  greatest  near  the 
mouth  of  each  arm.  More  species  of  fish  and 
decapods  were  caught  in  the  lower  and  middle 
reaches  of  the  estuary  than  in  the  upper  reaches, 
although  this  depended  on  the  arm.  There  were 
significant  differences  in  abundances  among  zones 
for  13  of  the  16  species  studied  separately  in  May, 
and  for  17  of  the  20  species  examined  in  Novem- 
ber/December. These  differences  were  usually  ex- 
pressed as  zone  x  arm  interactions,  and  often  oc- 
curred because  individuals  were  absent  or  scare  in 
one  arm.  Patterns  of  mean  abundance  among  zones 
and  arms  were  different  for  most  species.  Each 
combination  of  zone  and  arm  had  a  distinct  assem- 
blage of  fish  and  decapods.  Artificial  seagrass  units 
(ASUs)  were  used  to  control  for  variation  in  physi- 
cal complexity  of  Zostera  among  zones.  There 
were  striking  similarities  in  patterns  of  abundance 
among  zones  and  arms  for  the  majority  of  species 
abundant  enough  for  analysis  in  both  Zostera  and 
ASUs.  The  location  of  a  seagrass  bed  within  an 
estuary  has  a  significant  effect  on  abundances  of 
juveniles  of  many  species  offish  and  decapods.  For 
most  species,  these  effects  are  due  to  the  position 
of  the  bed,  not  to  its  size,  shape,  leaf  height  or  leaf 
density.  The  most  likely  cause  of  these  effects  is 
variation  in  distribution  and  availability  of  compe- 
tent larvae.  (Author's  abstract) 
W89-05866 


PHAGE  F2  DESORPTION  FROM  CLAY  IN  ES- 
TUARINE WATER  USING  NONIONIC  DETER- 
GENTS, BEEF  EXTRACT,  AND  CHAOTROPIC 
AGENTS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-05871 


DEFINITION  OF  THE  CONSISTENCY  OF  THE 
CARBON  BUDGET  OF  AN  ECOSYSTEM,  AND 
ITS  APPLICATION  TO  THE  OOSTERS- 
CHELDE  ESTUARY,  S.W.  NETHERLANDS, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

O.  Klepper,  and  J.  P.  G.  Van  de  Kamer. 

Ecological  Modelling  ECMODT,  Vol.  42,  No.  3/ 

4,  p  217-232,  September  1988.  4  fig,  3  tab,  18  ref. 

Descriptors:  'Carbon  cycle,  'Estuarine  environ- 
ment, 'Netherlands,  Linear  programming,  Mathe- 
matical analysis,  Primary  productivity,  Mineraliza- 
tion, Detritus,  Estimating,  Uncertainty,  Cycling 
nutrients. 

Previous  studies  have  produced  estimates  of  the 
carbon  flows  that  occurred  in  the  Oosterschelde 
estuary  before  a  storm-surge  barrier  was  construct- 
ed in  its  mouth.  Research  is  described  that  attempts 
to  ascertain  whether  these  estimates  are  consistent, 
i.e.,  whether  balanced  carbon  budgets  can  be  found 
for  all  the  ecological  groups  investigated  when 
each  carbon  flow  is  within  the  range  of  values 
obtained  from  laboratory  of  field  data.  In  general, 
published  carbon  budgets  either  ignore  errors  or 


only  adjust  certain  flows  in  an  ad  hoc  lashio 
obtain  balanced  budgets  A  well-defined  meth<. 
obtaining  a  balanced  budget  within  the  pre-s| 
fied  ranges  for  the  flows  is  presented.  Stai 
from  flow  estimates  with  uncertainty  ranges 
optimal  balanced  budget  that  minimizes  the  n 
mum  (weighted)  deviation  between  estimated 
balanced  flows  is  sought.  Linear  programmir 
required  to  achieve  this.  This  set  of  flows 
uncertainty  estimates  is  defined  as  being  consif 
if  the  maximal  deviation  of  the  optimal  solutior 
within  the  uncertainty  range  of  that  estimate, 
results  obtained  by  following  the  above-mentk 
procedure  on  a  set  of  data  collected  in  the  Oo 
shelde  show  that  the  maximum  deviation  i 
carbon  flow  from  its  estimated  value  is  75%  c 
uncertainty  range.  The  requirement  that 
carbon  flows  form  balanced  budgets  and  also 
within  their  uncertainty  range  results  in  ma 
reduction  in  the  initial  uncertainty  range  of 
mary  production  and  detritus  mineralization, 
possible  extensions  of  the  method  are  discu 
that  could  make  it  applicable  to  data  sets  thai 
more  detailed  in  space  and/or  time.  (Author'! 
stract) 
W89-05883 


DISSOLVED  IODINE  BEHAVIOR  IN  ES 
ARIES  ALONG  THE  EAST  COAST  OF  1 
UNITED  STATES, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Stu 
For  primary  bibliographic  entry  see  Field  2K. 
W89-05906 


DYNAMICS  OF  CARBON,  NITROGEN,  i 

PHOSPHORUS   CYCLING   IN   A   SAWGR 

TIDAL  MARSH  WITH  SPECIAL  REFERE! 

TO    THE    ABOVEGROUND    PRIMARY    P 

DUCTION, 

Florida  Agricultural  and  Mechanical  Univ.,  T 

hassee.  Div.  of  Agricultural  Science. 

Y.  P.  Hsieh. 

Journal  of  Environmental  Quality  JEVQAA, 

17,  No.  4,  p  676-681,  October-December  198 

fig,  3  tab,  38  ref,  append. 

Descriptors:  'Tidal  marshes,  'Cycling  nutrii 
'Marsh  plants,  'Primary  productivity,  Carbon, 
trogen,  Phosphorus,  Sawgrass,  Soil  organic  ma 
Simulation,  Detritus,  Florida. 

The  litter-bag  method  was  used  to  assess  the  di 
pearance  rates  of  organic  C,  N,  and  P  from 
plant  detritus  of  a  sawgrass  (Cladium  jamaice 
tidal  marsh  in  North  Florida.  A  steady-state  kii 
model  was  used  to  simulate  the  effects  of  C,  N, 
P  cycling  dynamics  on  the  quantity  and  qualit 
soil  organic  matter  in  the  marsh.  Four  basic  pai 
eters  were  required  for  the  model:  (i)  net  an 
primary  production  of  C,  N,  and  P;  (ii)  soil  org 
C,  N,  and  P  in  the  biologically  active  layer; 
disappearance  rate  of  dead  standing  crop,  and 
disappearance  rate  of  sawgrass  C,  N,  and  P  f 
the  litter-bag.  The  decomposition  of  C,  N,  at 
can  be  described  by  a  two-component  m 
through  which  a  labile  fraction  and  a  refrac 
fraction  of  the  primary  production  are  deft 
The  rate  constants  of  the  labile  fraction  are  or 
two  orders  of  magnitude  greater  than  those  ol 
refractory  fraction.  Simulation  study  indicated 
the  time  required  for  soil  C,  N,  and  P  to  reach 
steady  state  were  30,  60,  and  70  yr.  The  simula 
also  indicated  that  the  C/N  ratio  of  the  soil  org 
matter  changed  most  significantly  in  the  first  1 
of  the  marsh  development,  whereas  the  N/P  I 
remained  relatively  the  same  during  the  s 
period.  The  C/N  and  N/P  ratios  and  the  n 
fraction  remaining  of  soil  organic  matter  all 
proach  their  respective  steady-state  values  of 
13,  and  0.47.  The  observed  C/N  and  N/P  ratic 
the  soil  organic  matter  were  21  and  13.  The  ca 
lated  labile  fractions  of  the  sawgrass  were  ( 
0.205,  and  0.488  for  organic  C,  N,  and  P.  The  rr 
retention  time  (MRT)  of  C,  N,  and  P  in  ihe  Is 
fraction  was  8.5  months.  The  MRTs  of  the  ref 
tory  fractions  were  10,  29,  and  33  yr  fir  C,  N, 
P.  The  bulk  of  the  soil  organic  matter  con 
almost  entirely  of  the  refractory  fraction  of 
primary  production.  According  to  the  simulat 
decomposition  rate  constants  of  plant  dclrilus  v 
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mosi  significant  and  sensitive  parameters  that 
rrmine  the  quantity  and  quality  of  the  soil  or- 
ic  matter.  The  annual  N  and  P  cycling  rates 
ween  the  aboveground  saw  grass  and  the  soil 
■e  estimated  to  be  18.8  and  L9  g/sq  m,  respee- 
l\  (  Author's  abstract) 
9-05940 


EM  WTHRENE  DEGRADATION  BY  ESTU- 
INK  SURFACE  MICROLAYER  AND  BULK 
TER  MICROBIAL  POPULATIONS, 

1  Hampshire  Univ.,  Durham.  Dept.  of  Microbi- 

B 

primary  bibliographic  entry  see  Field  5B 

(-05968 


rRIENT  LIMITATION  OF  NET  PRIMARY 
)DUCTION  IN  MARINE  ECOSYSTEMS, 

lell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

ter 

f,  Howarth. 

ual  Review  of  Ecology  ARECBC,  Vol.  19   p 

10,  1988.  3  fig,  2  tab,  84  ref.  NSF  Grant  BSR- 

134,  EPA  Grant  CR812685-01. 

:riptors:  'Primary  production,  *Marine  envi- 
lent.  'Cycling  nutrients,  'Limiting  nutrients, 
'lews.  Oligotrophy,  Nitrogen,  Phosphorus, 
:hemistry,  Nitrogen  fixation,  Estuaries. 

review  emphasizes  estuaries  and  coastal  bays 
h  are  the  marine  ecosystems  most  affected  by 
iphication.  Nutrient  limitation  in  oligotrophic 
nic  waters  are  briefly  considered  for  compara- 
purposes.  A  variety  of  lines  of  evidence  lead 
e  conclusion  that  net  primary  productivity  in 

marine  ecosystems  is  probably  limited  by 
gen,  but  phosphorus  may  limit  production  in 

ecosystems.  Differences  in  nutrient  limitation 
he  result  of  differences  in  the  ratio  of  total 
jen  to  total  phosphorus  in  nutrient  inputs  to 
rttem  and  differences  in  internal  biogeochemi- 
rocesses.  These  biogeochemical  processes  in- 

nitrogen  fixation  and  a  variety  of  recycling 
sses.  Given  similar  inputs  of  nitrogen  and 
)horus  to  temperate-zone  lakes  and  marine 
stems,  nitrogen  limitation  is  more  likely  in  the 
ie  ecosystems  since  planktonic  nitrogen  fixa- 
s  much  less  likely  to  make  up  nitrogen  defi- 
ITie  current  understanding  of  nitrogen  and 
ihorus  limitation  in  marine  ecosystems  is  lim- 
>y  the  great  complexities  in  biogeochemical 
ig  and  by  uncertainties  in  nutrient  inputs  to 
les.  Whole-ecosystem  experiments  and  meso- 
experiments  in  a  variety  of  types  of  marine 
stems  are  the  best  approach.  Given  the  tre- 
ous  cost  of  controlling  nutrient  inputs  to  estu- 
whole-ecosystem  experiments  are  needed  to 
better  information  on  nutrient  limitation 
r-PTT) 
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PARATTVE  ECOLOGY  OF  TIDAL 
HWATER  AND  SALT  MARSHES, 

»a  Lniv..  Charlottesville.  Dept.  of  Engineer- 

lence  and  Systems. 

Odum. 

d  Review  of  Ecology  ARECBC,  Vol    19   p 

hdln*.  5  f,g'  4  tab'  140  ref  NSF  Grant 
8109674  and  Virginia  Sea  Grant  NA81AA- 

iptors:  'Ecology.  'Tidal  marshes,  'Salt 
■L  _  Species  composition,  'Marshes,  *Wet- 
Saiinity,  Reviews,  Species  diversity.  Species 
isition.  Sulfur,  Taxonomy,  Comparison  stud- 

nodest  amount  of  information  concerning 
al  and  biological  aspects  of  tidal  freshwater 
'd  systems  is  compared  with  the  more  sub- 
I  literature  about  salt  marsh  systems  in  order 
*er  several  fundamental  questions:  (1)  what 
!  community  and  ecosystem-level  effects  of 
'lowering  concentrations  of  dissolved  salts 
ilmr  while  maintaining  similar  tidal  ampli- 
(2)  are  there,  as  a  result,  significant  differ- 
in  community  structure;  (3)  do  the  same 
mic  groups  function  in  the  same  way  in  tidal 
ater  marshes  and  in  salt  marshes;  and  (4)  are 


the    basic    ecological    processes   such    as    primary 
production  and  decomposition  similar  in  the  two 
environments.   It  is  apparent  that  while  the  basic 
structure  and  processes  are  the  same  in  the  two 
environments,    significant   differences   do   exist   in 
species  numbers  and  composition  and  in  the  pat- 
terns,  rates,   and   end   products  of  many   of  the 
processes.    For    example,    extreme    difference    in 
sulfur  concentrations  in  the  two  types  of  wetlands 
influences  the  composition  of  the  anaerobic  micro- 
bial communities;  along  with  fermentors,  methano- 
gens  predominate  on  tidal   freshwater  and  sulfur 
reducers  in  the  salt  marsh.  Numbers  of  intertidal 
vascular   plant   species  declined   dramatically   be- 
tween tidal  and  freshwater  and  salt  marshes.  This 
decline  was  accompanied  by  a  decrease  in  paya- 
bility,   a    possible    greater    investment    in    below 
ground   production,  and  a   prevalence  of  asexual 
reproduction.  Taxonomic  groups  (such  as  vascular 
plants,  reptiles,  and  amphibians)  that  have  evolved 
primarily    in    terrestrial    and    freshwater    habitats 
show  a  trend  of  declining  species  numbers  from 
tidal  freshwater  to  salt  marshes,  presumably  be- 
cause of  osmotic  difficulties  with  salt  water.  Salini- 
ty has  been  shown  to  play  an  important  role  in 
most  of  the  differences  between  tidal  freshwater 
and  salt  marshes.  But  in  almost  every  case,  there 
are   other   factors  (sulfide,   species  area   relation- 
ships) that  operate  in   a  synergistic   fashion  and 
cannot  be  dismissed.  (Miller-PTT) 
W89-05971 


DENSITY  AND  BIOMASS  OF  PHYTOPLANK- 
TON  AND  PICOPLANKTON  FROM  FERTIL- 
IZED FISH  PONDS  OF  'VALLE  FOSSE'  AND 
VALLE  ZAPPA'  (VENICE  LAGOON  -  NORTH 
ITALY)  (DENSITE  ET  BIOMASSE  DU  PHYTO- 
PLANCTON   ET  DU   PICOPLANCTON   DANS 
DES     BASSINS     FERTILISES     EN     'VALLE 
FOSSE'    ET    'VALLE    ZAPPA'    (LAGUNE    DE 
VENISE)  (ENGLISH  SUMMARY), 
Padua  Univ.  (Italy).  Dept.  of  Biology. 
P.  C.  Andreoli,  and  C.  Tolomio. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  78,  No.  4,  p  505-528,  September  1988.  12  fig,  7 
tab,  12  ref.  5 

Descriptors:  'Species  composition,  'Aquaculture 
'Fish  farming,  'Phytoplankton,  'Biomass,  'Ni- 
trates, 'Phosphates,  'Lagoons,  'Multivariate  anal- 
ysis, Picoplankton,  Plankton  blooms,  Mathematical 
studies. 

Quantitative  and  qualitative  distribution  and  bio- 
mass of  phytoplankton  and  picoplankton  as  related 
to  the  hydrographic  conditions  were  studied 
during  1985,  in  some  fertilized  ponds  of  Venice 
lagoon  used  for  Penaeus  japonicus  cultures.  The 
biological  as  well  as  the  physico-chemical  proper- 
ties of  the  outer  lagoon  environment  were  also 
surveyed.  The  multivariate  analysis  of  the  data 
stressed  that  there  are  not  remarkable  differences 
between  the  culture  ponds  and  the  outer  lagoon 
environment.  The  abundance  of  nitrates  and  phos- 
phates caused  a  high  plankton  growth,  with  fre- 
quent blooms  of  small  flagellates  and  picoplankton, 
in  both  environments.  (Author's  abstract) 
W89-05980 


EXCHANGE  PROCESSES  IN  ESTUARIES 
SUCH  AS  THE  WESTERSCHELDE:  AN  OVER- 
VIEW. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B 
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SOIL  ENVIRONMENT  OF  THE  INTERTIDAL 
AREA  IN  THE  WESTERSCHELDE, 

Institute  of  Earth  Sciences,  Utrecht  (Netherlands) 
Comparative  Sedimentology  Div. 
O.  Oenema,  R.  Steneker,  and  J.  Reynders. 
Hydrobiological  Bulletin  HYBUD9,  Vol    22    No 
l.p  21-30,  1988.  5  fig,  1  tab,  23  ref. 

Descriptors:    'Westerschelde,    'The    Netherlands, 
Estuaries,         'Geochemistry,         'Biochemistry, 
Heavy    metals,     'Soil    environment,     'Intertidal 
areas,   'Soil   contamination,   Organic   matter.   Sul- 
fides. 
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Some  characteristic  features,  based  on  field  studies 
in  the  Westerschelde  estuary   since    1984  and  on 
experienced  obtained  elsewhere,  of  the  soils  of  the 
intertidal  area  in  the  Westerschelde  are  discussed 
The  multifunctional  character  of  the  soil  and   its 
complexity  are,  to  some  degree,  illustrated  by  the 
discussion  about  the  effect  of  sedimentation  proc- 
esses  and   surface   morphology   on   the   soil.   The 
semi-terrestrial  soil  of  the  intertidal  area  is  a  com- 
plex environment  where  hydrosphere,  biosphere, 
lithosphere  and  atmosphere  interact.  Surface  mor- 
phology and  the  semi-diurnal  tide  may  significant- 
ly modify  this  interaction  pattern.  Organic  matter 
and  constituents  of  the  clay-size  fraction  are  the 
most  reactive  compounds  in  the  soil.  The  pathway 
and  rate  of  organic  matter  decomposition  deter- 
mined the  nature  of  many  biogeochemical  process- 
es. Sulfur  transformations  are  dominant  processes 
in  the  sulfidic  grey-black  colored  horizons  under- 
neath   the    generally    thin    yellow-brown    surface 
layer.   The   sulfur   geochemistry   also   affects   the 
sorption-behavior  of  metals.  Oxygen  intrusion  by 
diffusion,  burrowing  fauna  and  plant  roots  cause  a 
local  and  sometimes  temporary  oxidation  of  re- 
duced organic  compounds.  Thus,  in  the  surface 
layers,  and  in  and  around  tubes  and  roots  at  greater 
depth   in   the  soil,   a  dynamic   cycling  occurs  of 
redox  active  compounds,  which  affects  the  sorp- 
tion mechanism  of  metal  ions.  (Miller-PTT) 
W89-05982 


BIOTA  AND  ABIOTIC  ENVIRONMENT  IN 
THE  WESTERSCHELDE  ESTUARY, 

Delta  Inst,  for  Hydrobiological  Research   Yerseke 

(Netherlands). 

C.  Heip. 

Hydrobiological  Bulletin  HYBUD9,  Vol    22    No 

1,  p  31-34,  1988.  Href. 

Descriptors:  'The  Netherlands,  'Westerschelde, 
'Estuanne  environment,  'Biota,  'Estuaries,  'Sedi- 
mentation, 'Plankton,  'Benthos,  Tidal  mixing, 
Species  diversity. 

The  chemical  environment,  biota  and  sedimenta- 
tion were  studied  in  the  Westerschelde  Estuary. 
An  estuary  such  as  the  Westerschelde  is  a  highly 
dynamic  environment,  both  on  an  ecological  time 
scale  where  climatic  and  hydrodynamic  forces, 
mainly  the  tides,  shape  a  very  variable  environ- 
ment on  a  geological,  evolutionary  time  scale, 
since  estuaries  are  young  and  very  unstable  habi- 
tats. Low  species  diversity  and  high  adaptability  of 
the  resident  animal  and  plant  populations  are  char- 
acteristic of  estuarine  habitats  where  large  fluctua- 
tions in  submersion,  salinity,  temperature,  etc., 
occur.  The  existing  biota  are  therefore  resilient  to 
environmental  stress  and  effects  of  the  important 
influx  of  inorganic  and  organic  pollutants  from  the 
river  Schelde  and  its  tributaries  on  the  biota  in  the 
estuary  are  not  easy  to  detect.  Although  water 
movement  and  sedimentation  patterns  in  the  Wes- 
terschelde are  relatively  well  known,  there  exists 
little  information  on  important  ecological  process- 
es such  as  primary  production  and  heterotrophic 
metabolism  in  the  estuary.  (Author's  abstract) 
W89-05983 


CONCOMITANT  EXISTENCE  OF  A  TYPICAL 
COASTAL  AND  A  DETRITUS  FOOD  CHAIN 
IN  THE  WESTERSCHELDE  ESTUARY, 

Delta  Inst,  for  Hydrobiological  Research!  Yerseke 

(Netherlands). 

H.  Hummel,  G.  Moerland,  and  C.  Bakker. 

Hydrobiological  Bulletin,  Vol.  22,  No    1    d  35-41 

1988.  3  fig,  17  ref.  ' 

Descriptors:  'Westerschelde,  'The  Netherlands 
'Detritus,  'Tidewater,  'Food  chains,  'Brackish 
water,  'Estuaries,  'Estuarine  environment,  'Coast- 
al waters,  Flora,  Fauna,  Seasonal  variation.  Salt- 
water freswater-interfaces. 

Although  the  aquatic  ecology  of  the  Westers- 
chelde estuary  have  been  erratic,  the  results  of  a 
literature  research  show  that  some  structural  as- 
pects of  the  ecosystems  in  the  Westerschelde  could 
be  derived.  Clear  gradients  could  be  found  from 
the  river  to  the  sea  for  the  abiotic  as  well  as  for  the 
biotic  features  of  the  estuary.  On  the  basis  of  the 
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available  quantitative  data,  2  tentative  food  chains 
were  distinguished:  (1)  a  mainly  detritus-based 
food  chain  in  the  upstream  brackish  part,  and  (2)  a 
coastal  food  chain  in  the  downstream  seaward 
part.  The  center  of  the  area  of  the  detritus  food 
chain  coincided  with  the  zone  of  a  turbidity  maxi- 
mum at  the  interface  of  salt  and  fresh  water.  This 
food  chain  is  characterized  by  a  low  primary  pro- 
duction but  a  year-round  high  concentration  of 
suspended  organic  matter.  The  suspended  organic 
matter  consists  of  aggregates  of  detritus  and  bacte- 
ria. The  zooplankton  and  the  zoobenthos  can  reach 
high  biomasses.  The  coastal  food  chain  is  mainly 
based  on  a  seasonally  changing  high  primary  pro- 
duction. The  diversity  of  flora  and  fauna  in  this 
system  is  much  higher  than  in  the  detritus  food 
chain,  although  the  biomass  can  be  lower.  (Au- 
thor's abstract) 
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MODELLING  MICROBIAL  PROCESSES 
(PHYTO-  AND  BACTERIOPLANKTON)  IN 
THE  SCHELDE  ESTUARY, 

Universite  Libre  de  Bruxelles  (Belgium).  Groupe 

de  Microbiologic  des  Milieux  Aquatiques. 

G.  Billen,  C.  Lancelot,  E.  DeBecker,  and  P. 

Servais. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  22,  No. 

1,  p  43-55,  1988.  10  fig,  1  tab,  19  ref. 

Descriptors:  *The  Netherlands,  'Estuaries, 
*Model  studies,  *Phytoplankton,  *Schelde,  *Bac- 
teria,  Ecological  models,  Organic  carbon,  Nitro- 
gen. 

Models  for  the  microbiological  processes  affecting 
biogenic  substances  in  the  Schelde  estuary  and  its 
watershed  have  been  studied  over  the  past  ten 
years.  The  first  model,  a  one-dimensional  redox 
model,  simulated  the  longitudinal  distribution  of 
oxygen,  nitrate,  iron  and  manganese  in  relation  to 
the  observed  bacterial  heterotrophic  activity.  A 
model  allowing  calculation  of  bacterial  activity 
from  data  on  organic  discharge  was  coupled  to  this 
model.  It  was  completed  by  a  model  of  phyto- 
planktonic  development  within  the  estuary.  Final- 
ly, an  idealized  model  of  the  hydrographical  net- 
work, based  on  Horton  analysis,  is  being  estab- 
lished in  order  to  calculate  the  quality  of  the  water 
at  the  downward  boundary  of  the  estuary.  Togeth- 
er, all  these  sub-models  form  a  general  model  of 
the  ecological  working  of  the  Schelde  estuary,  able 
to  predict  at  least  the  general  trends  of  the  redox 
state,  the  organic  carbon,  mineral  nitrogen,  and 
chlorophyll-a  concentrations  as  a  function  of  dis- 
tance to  the  sea,  from  the  knowledge  of  geomor- 
phological  and  meteorological  data,  along  with 
information  concerning  the  distribution  of  anthro- 
pogenic discharges.  This  model  therefore  provides 
a  powerful  tool  for  the  rational  management  of  the 
Schelde  estuary.  (Author's  abstract) 
W89-05985 


SALT  MARSHES  OF  THE  WESTERSCHELDE 
AND  THEIR  ROLE  IN  THE  ESTUARINE  ECO- 
SYSTEM, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

A.  H.  L.  Huiskes. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  22,  No. 

1,  p  57-63,  1988.  4  fig,  3  tab,  24  ref. 

Descriptors:  *The  Netherlands,  *Estuaries,  *Salt 
marshes,  *Carbon,  'Nutrients,  *Westerschelde, 
'Estuarine  environment,  Esosystems,  Fluctuations, 
Detritus. 

The  possible  role  of  the  Westerschelde  estuary  as  a 
carbon  and  mineral  source  is  discussed.  It  is  esti- 
mated that  the  total  area  of  salt  marsh  adds  about 
8%  to  the  organic  matter  input  in  the  estuary  while 
the  nutrient  input  may  be  as  high  as  25%.  Salt 
marshes  are  highly  productive  ecosystems.  They 
are  wetlands  and  all  wetlands  together  account  for 
2.3%  of  the  world's  net  productivity,  although 
they  occupy  only  0.4%  of  the  world's  area.  They 
equal  in  productivity  the  tropical  rain  forests.  This 
yearly  production  dies  off  and  is  eventually 
washed  out  of  the  salt  marsh  into  the  estuary, 
deposited  against  the  dikes  or  decomposed  in  the 
marsh  itself   Litter  within  the  marsh  comes  from 


various  sources  but  about  80%  of  it  originates  from 
higher  plants.  It  is  shown  that  salt  marshes  may 
contribute  in  a  minor  way  to  the  detritus  pool  in 
the  estuary,  but  their  role  in  the  nutrient  pool 
might  be  significant  (Miller-PTT) 
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PLANKTON    COPEPODS    TEMORA    LONGI- 

CORNIS  AND  ACARTIA  TONAS,  AND  THEIR 

FOOD  IN  THE  OOSTERSCHELDE  ESTUARY 

(S.W.  NETHERLANDS), 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

C.  Bakker,  M.  L.  M.  Tackx,  and  P.  Van  Rijswijk. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  22,  No. 

1,  p  75-78,  1988.  4  fig,  1  tab,  7  ref. 

Descriptors:  'Species  composition,  'Plankton, 
'Copepods,  'Phytoplankton,  'Estuaries,  'Food 
schelde  habits,  'Schelde,  'The  Netherlands, 
Seston,  Acartia,  Temora. 

Some  data  in  relation  to  seston  characteristics  of 
the  Oosterschelde  estuary  are  given.  Calanoid  co- 
pepods dominated  by  Temora  longicornis  and 
Acartia  spp.  represent  60-80%  of  total  zooplankton 
biomass.  Grazing  of  adult  copepods  was  studied 
using  the  Coulter  counter.  Phytoplankton  contri- 
bution to  total  seston  volume  was  estimated  micro- 
scopically. Development  rate  of  larval  stages  of 
Temora  was  simulated  from  observed  density  and 
related  to  available  food.  Egg  production  of  adult 
Temora  females  was  estimated  and  related  to  tem- 
perature and  food.  In  all  experiments,  Temora 
longicornis,  a  marine  coastal  copepod,  ingested 
almost  exclusively  phytoplankton.  Acartia  tonsa,  a 
truly  estuarine  copepod,  tended  to  detritivorous 
feeding,  because  the  animal  appeared  to  switch 
more  rapidly  to  smaller  particles.  In  the  near 
future,  shifts  may  be  expected  in  seston/phyto- 
plankton  relationships  and  in  phytoplankton  com- 
position of  the  estuary,  as  a  consequence  of  de- 
creased current  velocities  and  increased  sedimenta- 
tion in  the  eastern  part,  caused  by  the  functioning 
of  the  storm-surge  barrier.  It  is  predicted  that 
Acartia  tonsa  will  show  a  competitive  lead  com- 
pared with  other  copepod  species  and  respond 
positively  on  these  changing  food  conditions  be- 
cause the  species  outcompeted  other  copepods  in 
closed  estuaries  with  abundant  growth  of  smaller 
phytoplankton.  (Miller-PTT) 
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SOURCES  AND  DISTRIBUTION  OF  HYDRO- 
CARBONS IN  BRIDGEWATER  BAY  (SEVERN 
ESTUARY,  U.K.)  INTERTIDAL  SURFACE 
SEDIMENTS, 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 

(England).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
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TWO-DIMENSIONAL  FOURTH-ORDER  SIM- 
ULATION FOR  SCALAR  TRANSPORT  IN  ES- 
TUARIES AND  COASTAL  SEAS, 
Institut  de  Biogeochimie  Marine,  Paris  (France). 
For  primary  bibliographic  entry  see  Field  5B. 
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DETERMINATION  OF  ESTUARINE  DIFFU- 
SION COEFFICIENTS  USING  A  FLUOROME- 
TRIC  DYE  TRACING  TECHNIQUE, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Civil  Engineering. 

I.  Guymer,  and  J.  R.  West. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  8,  No.  6,  p  297-310,  September  1988.  7  fig,  4 

tab,  17  ref. 

Descriptors:  'Tracers,  'Dye  releases,  'Fluoro- 
metry,  'Diffusion  coefficient,  'Estuaries,  Wales 
Coast,  Mixing,  Plumes,  Tidal  current,  Tidal  range. 
Field  tests,  Data  interpretation,  Advection,  Esti- 
mating, Hydrodynamics. 

A  series  of  field  experiments,  performed  in  the 
Conwy  estuary  (North  Wales)  arc  described.  The 
aim  of  these  experiments  was  to  estimate  values  of 
the  transverse  and  vertical  mixing  coefficients  and 


to  compare  these  values  to  ones  predicted  by 
presently  available  information.  Improvement 
the   fluorometric-tracing   technique,    incorpora 
more  detailed  hydrodynamic  data,  faster  fluoro 
ter  response  time  and  better  plume  definition,  li 
been  shown   to  give  better  recovery   ratios  ; 
therefore,   more   reliable  estimates  of  the   mi* 
characteristics.  For  ebb-tide  results,  a  Fickian  a 
ogy  appears  to  give  a  reasonable  approximate 
the  system  as  the  recorded  dye  distributions  apj 
close  to  a  Gaussian  form   An  average  value  of 
sq  cm  per  s  for  the  transverse-diffusion  coeffic 
was  obtained  from  the  ebb-tide  data  and  the  res 
suggest   that   this  coefficient   increases  with   t 
range.    For    flood-tide    results,    dye    distributt 
were  close  to  a  Gaussian  form  for  distances  U| 
and   approximately    300   m   from   the  source, 
distances  greater  than  300  m  from  the  source, 
secondary  flow  effects  lead  to  departures  fi 
Gaussian  characteristics  and  individual  inspec 
of  the  results  is  required.  From  the  flood-tide 
suits  an   average   value  of  the  transverse-mi> 
coefficient,    involving    effects    of   both    diffui 
processes  and  advection  due  to  secondary  flow* 
840  sq   cm   per  s  was  estimated.   Difficulties 
obtaining  a  good  vertical  spatial  definition  of 
dye  plume  on  flood  tides  made  estimates  of 
vertical   mixing   parameters   unrealistic;   howe* 
values  of  the  vertical  diffusion  coefficient  for 
tides  varying  between  6  and  21  sq  cm  per  s  w 
obtained.  The  results  show  that  bed  topograpl 
such  as  sand  banks,  can  affect  both  flood-  and  e 
tide  mixing  processes.  (Miller-PTT) 
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PHYTOPLANKTON  DEATH  AND  NITRIFK 
TION  AT  LOW  TEMPERATURES, 

Centre  de  Recherche  en  Ecologie  Marine  et  Aq 
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MODULATED  MIXING  AND  FRONTOGEP, 
SIS  IN  SHALLOW  SEAS  AND  ESTUARIES, 

Cambridge    Univ.    (England).    Dept.    of   Appl 

Mathematics  and  Theoretical  Physics. 

P.  F.  Linden,  and  J.  E.  Simpson. 

Continental  Shelf  Research  CSHRDZ,  Vol.  8,  I 

10,  p  1101-1127,  October  1988.  13  fig,  1  tab,  15  i 

Descriptors:  'Density  currents,  'Mixing,  *Es 
aries,  'Shallow  water,  'Frontogenesis,  Barocli 
Seawater,  Turbulence,  Density  stratification,  Ti 
effects,  Tidal  currents. 

Some  laboratory  experiments  are  described  on  ; 
circulation  produced  in  a  fluid  containing  a  he 
zontal  density  gradient  in  the  presence  of  envirc 
mental  turbulence  whose  level  varies  periodica 
with  time.  The  experiments  were  intended 
model  the  effects  of  turbulence  generated  by  tii 
flow  in  a  shallow  sea  or  estuary.  At  times  of  hi 
tidal  flow,  the  water  column  is  vertically  mix 
and  the  baroclinically  driven  circulation  is  w& 
At  low  turbulence  levels,  the  baroclinic  circulati 
accelerates  and  the  water  column  stratifies.  1 
longitudinal  flux  of  density  is  measured  and 
effective  longitudinal  dispersion  coefficient  is  c 
culated.  The  value  of  this  coefficient  increases  w 
the  horizontal  density  gradient  and  also  with  t 
period  of  the  turbulence  modulation.  This  lat 
increase  is  a  result  of  the  enhanced  flux  driven 
the  baroclinic  circulation  at  low  turbulence  leve 
The  results  of  these  experiments  are  compar 
with  some  recent  measurements  of  episodic  mixi 
events  in  Liverpool  Bay  (U.K.),  Spencer  G 
(South  Australia),  and  the  Columbia  River  Estua 
(U.S.).  The  time-dependent  effect  produced  by 
tidal  flow  is  emphasized.  The  results  show  that 
can  be  misleading  to  consider  tidally  averag 
quantities  in  these  situations,  and  much  of  t 
physics  is  excluded  when  variations  during  a  tit 
cycle  are  excluded.  (Author's  abstract) 
W89-05995 


ABUNDANCE  AND  CELLULAR  CHARACTE 
ISTICS  OF  MARINE  SYNECHOCOCCUS  SP 
IN  THE  DILUTION  ZONE  OF  THE  CHAN' 
JIANG  (YANGTZE  RIVER,  CHINA), 
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WATER  CYCLE— Field  2 


Centre  deludes  d'Oceanographie  el  de  Biologie 

Marine,  Roscoff  ( France) 

D.  Vaulol.  and  N.  Xiuren. 

Continental  Shelf  Research  CSHRDZ,  Vol   8   No 

10.  p    1 171-1186.   October    1988.    12   fig,   27   ref. 

Descriptors:  'Population  density.  'Plant  morphol- 
ogy. 'Cyanophyta,  'Saline-freshwater  interfaces, 
•China.  'Yangtze  River,  Microscopy,  Cell  size, 
Environmental  gradient.  Euphotic  zone,  Thermo- 
cline.  Population  dynamics. 

Concentrations  of  the  marine  cyanobacterium  Syn- 
echococcus  were  estimated  in  the  dilution  zone  of 
the  Changjiang  (Yangtze  River,  China)  using  epi- 
fluorescence  microscopy  while  cell  size  and  photo- 
s\nthetic  pigment  content  were  measured  with 
flow  cytometry.  Cyanobacteria  concentrations 
(100  to  1000  cells/ml  in  winter,  100  to  100,000 
cells/ml  in  summer)  increased  in  the  offshore  di- 
rection and  reached  their  maximum  at  the  most 
marine  stations  in  winter  and  at  stations  of  interme- 
diate salinities  (25  to  30  g  per  1)  in  summer.  In  the 
latter  season,  concentrations  in  excess  of  10.000 
:ell/ml  developed  in  the  surface  layer  when  the 
:uphotic  depth  increased  beyond  10  m  as  a  result 
}f  suspended  matter  sedimentation.  Cell  concentra- 
tor fell  by  an  order  of  magnitude  below  the 
hermocline  in  comparison  to  the  surface  layer  and 
he  highest  values  were  associated  with  the  saline 
waters  of  the  Taiwan  Current.  In  summer,  Syne- 
:hococcus  cell  size  (as  measured  by  light  scattered 
it  90  degree  angle)  was  the  smallest  in  the  region 
)f  maximum  cell  concentration,  probably  in  rela- 
ion  to  the  high  population  growth  rate  there.  Cell 
)hycoerythrin  content  (measured  by  fluorescence) 
^as  related  to  light  availability  and  to  a  lesser 
xtent  to  inorganic  nitrogen  concentration.  (Au- 
hor's  abstract) 
V89-05996 


1ELD  AND  EXPERIMENTAL  STUDY  OF  THE 

IIOACCUMULATION      OF     SOME     TRACE 

IETALS    IN    A    COASTAL    FOOD    CHAIN 

ESTON,    OYSTER    (CRASSOSTREA    GIGAS), 

>RILL  (OCENEBRA  ERINACEA), 

fantes  Univ.  (France).  Centre  de  Dosage  des  Ele- 

tents  Traces. 

or  primary  bibliographic  entry  see  Field  5B 

k'89-06015 


RANSFER  OF  HEAVY  METALS  FROM  SUS- 
ENDED  SEDIMENTS  TO  THE  ALGA  STI- 
HOCOCCUS  BACILLARIS  IN  AN  ESTUA- 
INE  WATER  MEDIUM, 

echnische   Univ.    Hamburg-Harburg   (Germany, 
R).  Arbeitsbereich  Umweltschutztechnik. 
or  primary  bibliographic  entry  see  Field  5B. 
'89-06017 


Plymouth  Polytechnic  (England).  Inst,  of  Marine 

Studies. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06026 


?^."?,?JLATED  TOXICITY  OF  COPPER  AND 
d™  ™l  IN  STRIPED  BASS  LARVAE 
Ki»  T.HE  CHESAPEAKE  BAY:  FIELD  CON- 
'DERATIONS, 

iaryland  Univ.,  Solomons.  Center  for  Environ- 

ental  and  Estuarine  Studies. 

pr  primary  bibliographic  entry  see  Field  5C. 


rv°c  £L,  OF  HEAVY  METALS  FROM  SEDI- 
EvIS,BY  MANGROVES  IN  JIULONG  ESTU- 
RY,  XIAMEN  HARBOUR,  CHINA 

iamen  Univ.  (China).  Inst,  of  Environmental  Sci- 
ce. 

aoPA^ary  bibli°graphic  entry  see  Field  5B. 

^v-06019 


iSK.  TRACERS  TO  DETERMINE  THE 
»£™9F  SEDIMENTS  AND  SUSPENDED 
ATTER  FROM  THE  ELBE  ESTUARY 

stitute  for  Soil  Fertility,  Haren  (Netherlands) 
89P06024y  b,bllographic  entry  see  Field  2J- 


r?J!TI2£  BEHAVIOUR  OF  WASTE-GENER- 
VTERS       CE     METALS     IN     ESTUARINE 


STUDY  ON  THE  SEASONAL  VARIATION  OF 
SURFACE  SEDIMENT  COMPOSITION  IN  ES- 
TUARIES, 

Okayama  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-06027 


MODIFIED  TIDAL  PRISM  MODEL  FOR 
WATER  QUALITY  IN  SMALL  COASTAL  EM- 
BAYMENTS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point 
A.  Y.  Kuo,  and  B.  J.  Neilson. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.  6/7,  p  133-142,  1988.  6  fig,  4  ref. 

Descriptors:  'Model  studies,  'Hydrologic  models 
'Tidal  prism,  'Water  quality,  'Estuaries,  'Path  of 
pollutants,  'Fate  of  pollutants,  Tidal  rivers,  Mathe- 
matical models,  Saline-freshwater  interfaces,  Tide- 
water, Simulation,  Bays,  Tides. 

Simulation  of  physical  transport  processes  in  estu- 
aries was  based  on  Ketchum's  tidal  prism  theory, 
modified  and  expanded  such  that  it  becomes  appli- 
cable to  cases  where  the  embayment  is  branched 
and/or  freshwater  discharge  is  negligibly  small.  A 
model  coastal  embayment  was  divided  into  seg- 
ments of  lengths  equal  to  local  tidal  excursions. 
Instead  of  starting  the  segmentation  from  landward 
end  with  freshwater  discharge  and  tidal  prism  as 
two  non-zero  parameters,  the  modified  model  sub- 
divides the  water  body  starting  from  the  seaward 
end  with  the  difference  between  tidal  prism  and 
freshwater  discharge  as  a  single  parameter.  The 
mass  balance  within  each  segment  was  formulated 
by  considering  the  exchange  of  water  with  its 
neighboring  segments  due  to  the  flushing  of  fresh- 
water discharge,  as  well  as  the  tidal  prism  on  ebb 
cycle,  and  to  the  mixing  of  the  tidal  prism  on  flood 
tide.  This  results  in  an  algebraic  equation  which 
may  be  solved  for  concentration  in  each  segment 
by  successive  substitution.  For  a  nonconservative 
substance,  the  biochemical  reaction  terms  may  be 
easily  added  to  the  algebraic  equation  without 
complicating  the  solution  scheme.  The  model  has 
been  applied  to  a  number  of  tidal  creeks  and  coast- 
al embayments  in  Virginia.  The  application  to  the 
Lynnhaven  Bay  is  presented.  (Author's  abstract) 


RESUSPENSION     OF     SEDIMENTS     FROM 
LONG  ISLAND  SOUND  (U.S.A.), 
California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 


EFFECT  OF  SALINITY  ON  NITRIFICATION 
IN  A  TIDAL  RIVER, 

Kyushu  Univ.,   Fukuoka  (Japan).   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-06031 


EFFECTS  OF  SEWAGE  SLUDGE  DISPOSAL 
TO  SEA  -  THE  OUTER  THAMES  ESTUARY, 
U.K., 

Water  Research  Centre,  Medmenham  (England) 
For  primary  bibliographic  entry  see  Field  5C. 


TWELVE  YEARS  OF  OBSERVATIONS  OF 
MERCURY  CONCENTRATIONS  IN  YATSU- 
SHIRO  SEA  (JAPAN), 

Nagasaki  Univ.  (Japan).  Faculty  of  Fisheries 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06034 


STUDY  ON  TRANSPORT  AND  MATERIAL 
BALANCE  OF  NUTRIENTS  IN  YAMAGUCHI 
ESTUARY  (JAPAN), 


Estuaries — Group  2L 

Yamaguchi  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

M.  Ukita,  H.  Nakanishi,  and  M.  Sekine. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.  6/7,  p  199-210,  1988.  13  fig,  13  tab,  10  ref. 

Descriptors:  'Solute  transport.  'Nutrients,  'Estua- 
rine environment,  'Estuaries,  'Cycling  nutrients, 
'Japan,  Marsh  management.  Ecosystems,  Water 
quality,  Tidal  marshes,  Model  studies,  Pollution 
load.  Suspended  solids. 

The  transport  and  material  balance  of  nutrients  in 
the  Yamaguchi  Estuary  were  studied  using  envi- 
ronmental impact  assessment  (EIA),  in  order  to 
investigate  the  effects  of  the  reclamation  of  tidal 
marshes.  The  main  methods  utilized  were:  (1)  a 
topographical  survey;  (2)  pollutant  load  analysis- 
(3)  water  sampling  during  one  tidal  cycle;  (4)  sedi- 
ment quality  analysis;  (5)  box  model  analysis  of 
water  quality;  and  (6)  modeling  of  the  ecological 
system  including  fish.  The  main  results  obtained 
were  as  follows:  (1)  after  the  reclamation  of  348  ha, 
the  volume  of  the  estuary,  tidal  prism,  and  tidal 
marsh  area  decreased  by  6.5%,  12%,  and  11% 
respectively;  (2)  pollutant  loads  have  increased 
from  1.38  to  1.69  t/d  for  N  and  from  0.09  to  0.18  t/ 
d  for  P;  (3)  upward  transport  of  suspended  solids 
(SS)  was  observed  under  fine  weather  conditions 
especially  in  the  summer;  (4)  sediments  in  marsh 
areas  exhibited  higher  values  of  oxygen  consump- 
tion rate  and  nutrient  recycling  rate;  (5)  the  net 
settling  velocity  of  SS  in  the  river  mouth  area  was 
1  to  3  m/d;  (6)  most  of  the  SS  transported  up  the 
estuary  seemed  to  be  flocculent  organic  matter;  (7) 
the  results  of  the  box  ecosystem  model  simulation 
indicated  that  there  will  be  a  net  input  of  fish  from 
the  open  sea  area.  (Author's  abstract) 
W89-06035 


SUSCEPTIBILITY    OF    U.S.    ESTUARIES    TO 
POLLUTION, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  5B 
W  89-0603  6 


EFFECTS  OF  DEVELOPMENT  OF  A  TIDAL 
BARRAGE  UPON  THE  WATER  AND  SEDI- 
MENT QUALITY  OF  THE  MERSEY  ESTUARY 
(U.K.)  AND  ITS  BIOTA, 

RPS  Environmental  Services  Ltd.,  Mold  (Wales). 
For  primary  bibliographic  entry  see  Field  6G 
W 89-0603 8 


WATER  QUALITY  MANAGEMENT  OF  THE 
HOOGHLY  ESTUARY  -  A  LINEAR  PRO- 
GRAMMING MODEL, 

Calcutta    Metropolitan    Development    Authority 

(India). 

For   primary   bibliographic   entry   see   Field   5G 

W89-06039 


ROLE  OF  ESTUARINE  MODELING   IN   NU- 
TRIENT CONTROL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For   primary   bibliographic   entry   see   Field    5G 
W 89-06040 


SOME  STUDIES  TO   REDUCE  SEDIMENTA- 
TION IN  A  PORT  ON  A  TIDAL  RIVER, 

Hanover    Univ.    (Germany,    F.R.).    Franzius-Inst. 
fuer  Wasserbau  und  Kuesteningenieurwesen. 
For  primary  bibliographic  entry  see  Field  2J 
W  89-06041 


DISPERSION  MODELLING  FOR  A  COMPLEX 
ESTUARY:  THE  CASE  OF  THE  TAGUS, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
For  primary  bibliographic  entry  see  Field  5B 
W89-06043 


ROLE  OF  MODELLING   IN  THE  CONTROL 
OF  SEAWATER  POLLUTION, 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


Fort     and     Harbour     Research     Inst.,     Yokosuka 

(Japan).  Marine  Hydrodynamics  Div. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-06044 


APPLICATION  OF  BASIN  WIDE  ECOLOGI- 
CAL MODELS  (BAWEMS)  TO  THE  FATE  OF 
LAS  IN  TOKYO  BAY, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06045 


BIOLOGICAL  INDICATORS  AND  BIOLOGI- 
CAL EFFECTS  OF  ESTUARINE/COASTAL 
POLLUTION, 

National  Marine  Fisheries  Service,  Oxford,  MD. 

Northeast  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06047 


ABNORMALITIES  AND  DISEASES  OB- 
SERVED IN  COMMERCIAL  FISH  CATCHES 
FROM  BISCAYNE  BAY,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  5C. 
W89-06050 


DETERMINING  THE  RELATIONSHIP  BE- 
TWEEN WATER  QUALITY  AND  INFECTIOUS 
DISEASE  IN  FISHERY  POPULATIONS, 

North  Carolina  State  Univ.  at  Raleigh.  Coll.  of 

Veterinary  Medicine. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-06051 


EFFECT  OF  BIOLOGICAL  VARIABILITY  ON 

MONITORING    STRATEGIES:    METALLOTH- 

IONEINS  AS  AN  EXAMPLE, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W  89-0605  3 


CORRELATION  OF  COPROSTANOL  TO  OR- 
GANIC CONTAMINANTS  IN  COASTAL  AND 
ESTUARINE  SEDIMENTS  OF  THE  U.S., 

National  Ocean  Service,  Seattle,  WA.  Ocean  As- 
sessments Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06054 


RELATIONSHIP  OF  SMOOTH  CORDGRASS 
(SPARTINA  ALTERNIFLORA)  TO  TIDAL 
DATUMS:  A  REVIEW, 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
K.  L.  McK.ee,  and  W.  H.  Patrick. 
Estuaries  ESTUDO,  Vol.   11,  No.  3,  p  143-151, 
September  1988.  5  fig,  3  tab,  57  ref. 

Descriptors:  *Spartina,  'Tidal  amplitude,  *Marsh 
plants,  *Coastal  marshes,  Reviews,  Atlantic  coast, 
Gulf  coast,  Intertidal  zone,  Aquatic  plants, 
Marshes,  Wetlands,  Statistical  analysis,  Vertical 
distribution,  Ecology,  Salinity,  Nutrients. 

An  analysis  of  data  relating  Spartina  alterniflora  to 
tidal  elevations  along  the  Atlantic  and  Gulf  coasts 
demonstrated  that  although  this  species  is  primari- 
ly confined  to  the  intertidal  zone,  its  elevational 
limits  of  occurrence  do  not  correspond  to  a  con- 
sistent elevation  relative  to  a  tidal  datum  in  all 
marsh  locations.  The  variation  in  the  vertical  dis- 
tribution of  this  species  reported  among  marsh 
studies  was  attributed  primarily  to  differences  in 
mean  tide  range  (MTR).  A  positive  correlation 
between  MTR  and  elevational  growth  range  (r  = 
0.91)  demonstrated  that  the  Spartina  alterniflora 
zone  expands  with  increasing  tidal  amplitude.  Dif- 
ferences in  MTR  among  marsh  locations  account- 
ed for  70  and  68%  of  the  statistical  variation  in  the 
upper  and  lower  limits,  respectively,  of  S.  alterni- 
flora growth.  Among  marshes  of  similar  tidal  am- 
plitudes, the  upper  limit  of  occurrence  of  S.  alterni- 
flora in  northern  marshes  was  significantly  lower 
than    that    in    marshes   at    lower   latitudes.   These 


results,  in  combination  with  regional  differences  in 
plant  species  distribution  across  the  upper  interti- 
dal zone,  suggested  that  some  of  the  variation  in 
the  upper  limit  was  due  to  latitudinal  differences  in 
growth  conditions  and/or  differences  in  interspeci- 
fic competition.  Local  and  regional  differences  in 
other  factors  such  as  salinity,  nutrients,  or  physical 
disturbance  may  also  have  contributed  to  the  varia- 
tion in  the  limits  of  growth  relative  to  a  tidal  plane 
within  and  among  marshes.  (Author's  abstract) 
W89-06093 


ROLE  OF  TIDES  IN  REDISTRIBUTING  MA- 
CRODETRITAL  AGGREGATES  WITHIN  THE 
SWARTVLEI  ESTUARY, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

A.  K.  Whitfield. 

Estuaries  ESTUDO,  Vol.   11,  No.  3,  p   152-159, 

September  1988.  6  fig,  2  tab,  21  ref. 

Descriptors:  'Tides,  'Detritus,  'Estuaries,  'Aquat- 
ic plants,  Distribution,  South  Africa,  Algae,  Ma- 
crophytes, Biomass,  Sedimentation,  Spring  tides, 
Neap  tides,  Tidal  prism,  Shores,  Zostera. 

The  Swartvlei  estuary  (South  Africa)  possesses  a 
prolific  growth  of  both  intertidal  and  subtidal  eel- 
grass,  Zostera  capensis.  During  1984,  less  than 
12%  of  the  eelgrass  beds  were  located  in  the  upper 
half  of  the  estuary,  yet  deposition  of  Zostera/ 
macroalgal  wrack  in  this  region,  when  the  estuary 
was  linked  to  the  sea  (open  phase),  was  similar  to 
that  in  the  lower  half.  Over  a  period  of  20  semi- 
diurnal tidal  cycles,  there  was  a  net  gain  of  2.5  tons 
dry  mass  of  plant  material  into  the  upper  reaches. 
Export  of  aquatic  macrophytes  and  filamentous 
algae  from  the  lower  reaches  toward  the  sea  over 
20  tidal  cycles  amounted  to  1.6  tons  dry  mass.  The 
amount  of  plant  material  transported  during  spring 
tides  was  2  to  3  times  greater  than  that  carried 
during  neap  tides.  Shallowing  of  the  estuary  mouth 
due  to  sand  deposition  resulted  in  a  decline  in  the 
tidal  prism  and  a  decrease  in  macrodetrital  flux. 
Total  export  of  Zostera  and  associated  algae 
amounted  to  0.87  g  ash-free  dry  mass/sq  m/d  and 
represented  a  monthly  export  of  18%  of  Zostera 
bed  biomass.  Deposition  of  plant  wrack  during  the 
1984-1985  closed  phase  amounted  to  63  g  dry  mass 
per  meter  of  shore  per  day  at  the  lower  reaches 
site  but  only  10  g/m/d  was  recorded  at  the  upper 
reaches  site.  The  relatively  low  latter  value  was 
attributed  to  the  absence  of  tidal  action  which 
transports  macrodetritus  from  the  lower  and 
middle  reaches  into  the  upper  part  of  the  system. 
During  the  1984  open  phase,  70  g/m/d  was  depos- 
ited at  the  lower  reaches  site  and  68  g/m/d  at  the 
upper  reaches  site.  The  role  of  tides  in  the  redistri- 
bution of  aquatic  macrophyte  primary  production 
in  the  Swartvlei  estuary  was  therefore  clearly  un- 
derscored. (Author's  abstract) 
W89-06094 


FISH  COMMUNITY  OF  THE  SWARTVLEI  ES- 
TUARY AND  THE  INFLUENCE  OF  FOOD 
AVAILABILITY  ON  RESOURCE  UTILIZA- 
TION, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

A.  K.  Whitfield. 

Estuaries  ESTUDO,  Vol.    11,  No.   3,  p   160-170, 

September  1988.  3  fig,  8  tab,  40  ref. 

Descriptors:  'Estuaries,  'Fish  diets,  'Fish  food 
organisms,  'Food  chains,  'Estuarine  environment, 
South  Africa,  Fish,  Ecology,  Biomass,  Statistical 
analysis,  Algae,  Diatoms,  Aquatic  life,  Aquatic- 
plants,  Aquatic  animals,  Benthos,  Foods.  Inverte- 
brates, Tides,  Leaves. 

Structural  and  functional  characteristics  of  the 
Swartvlei  estuary  (South  Africa)  fish  community 
are  described.  The  detritivore  group  of  fishes  com- 
prised 49%  of  the  total  catch  biomass,  zoobenthi- 
vores  25%,  herbivores  18%,  piscivores  6%,  and 
epifauna/zooplanktivores  2%.  The  diets  of  18  fish 
species,  based  on  the  analysis  of  1,648  stomach 
contents,  are  presented.  Selection  by  Swartvlei  es- 
tuary fishes  for  zoobenthic  invertebrates  and  aquat- 
ic macrophytes  in  different  habitats  was  calculated 
using  the  linear  index  of  selection.  Results  indicat- 


ed a  strong  positive  (election  loi  cpifaunal  inv 
bratc-s  and  poor  utilization  of  infauna  and  pi 
Plant  consumption  by  herbivorous  fishes  in 
estuary  centered  around  filamentous  algae  and 
toms  growing  on  Zostera  capensis.  rather 
seagrass  leaf  material.  The  detntal  base  for 
eelgrass  and  sand-dominated  areas  in  the  Swat 
estuary  is  emphasized,  and  most  of  the  fish  bio 
was  supported  directly  or  indirectly  by  detl 
Large  catches  (mass  per  unit  effort)  in  the  mi 
phyte-free  upper  reaches  site  were  attributed  ti 
tidal  inpul  of  Zoslera  leaves  and  associated  alg 
the  area  and  its  subsequent  utilization  by  f 
through  the  detntal  food  chain.  (Author's  abst 
W89-06095 


NOAA  GULF  OF  MEXICO  STATUS  / 
TRENDS  PROGRAM:  TRACE  ORGANIC  C 
TAMINANT  DISTRIBUTION  IN  SEDIME 
AND  OYSTERS, 

Texas  A  and  M  Univ.,  College  Station.  Dep 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06096 


LABORATORY  STUDIES  ON  EELGR 
SEED  AND  SEEDLING  PREDATION, 

Adelphi  Univ.,  Garden  City,  NY.  Dept.  of  ] 

ogy- 

C.  Wigand,  and  A.  C.  Churchill. 

Estuaries  ESTUDO,   Vol.    11,  No.   3,  p   180 

September  1988.  1  fig,  2  tab,  9  ref. 

Descriptors:  'Estuarine  environment,  *Aqi 
plants,  'Predation,  'Seedlings,  'Seeds,  *Fc 
Crustaceans,  Mollusks,  Fish,  Invertebrates,  Si 
Crabs,  Ecology,  Bays,  Eelgrass. 

Ten  species,  including  crustaceans,  mollusks, 
fish,  were  examined  for  predacious  activity 
Zostera  marina  seeds  and  seedlings.  Predation 
examined  initially  by  offering  seeds  or  seedlinj 
a  sole  food  source  for  a  maximum  period  of 
week.  Species  exhibiting  predation  of  10%  on 
of  the  seeds  or  seedlings  were  tested  further 
bits  of  clam  or  scallop  as  an  alternative  I 
source.  In  these  experiments,  animals  were  te 
in  each  of  three  conditions:  (1)  alternative  I 
plus  seeds  or  seedlings;  (2)  alternative  food  al 
(3)  seeds  or  seedlings  alone.  In  the  initial  ex| 
ments,  Ovalipes  ocellatus,  Pagurus  longicar 
and  Panopeus  herbstii  preyed  on  seeds,  and  II; 
assa  obsoleta,  Littorina  littorea,  and  P.  longica 
preyed  on  seedlings.  Limited  predation  occur 
however,  when  these  animals  were  presented  ' 
seeds  or  seedlings  plus  an  alternative  food.  Ti 
data  suggest  that  several  common  crab  and  ! 
inhabitants  of  eelgrass  meadows  are  capabh 
preying  on  eelgrass  seeds  and  seedlings,  but 
this  activity  may  be  influenced  by  the  availab 
of  an  alternative  food  source.  (Author's  abstt 
W89-06097 


CHANGES  IN  SEASONAL  WATER  TRA 
PORT  IN  A  LOUISIANA  ESTUARY,  FOl 
LEAGUE  BAY,  LOUISIANA, 

Coastal  Engineering  Research  Center,  Vicksbi 

MS. 

T.  A.  Denes,  and  J.  M.  Caffrey. 

Estuaries  ESTUDO,  Vol.   11,  No.   3,  p  184- 

September  1988.  4  fig,  3  tab,  34  ref. 

Descriptors:  'Water  circulation,  'Water  transp 
'Fourleague  Bay,  'Louisiana,  'Estuaries,  'Seas 
al  variation,  'River  flow,  Bays,  Atchafalaya  Ri' 
Weather,  Flow,  Wind,  Hydraulics,  Water  le 
Marshes,  Sedimentation,  Tides,  Nutrients,  S 
ment  transport,  Plankton. 

Water  transport  in  Fourleague  Bay  is  stron 
influenced  by  the  discharge  of  the  Atchafal 
River  and  prevailing  wind  conditions.  In  three 
h  intensive  surveys,  transport  through  the  nu 
inlets  of  the  bay  during  the  three  major  n 
discharge/weather  regimes  of  the  year  was  m( 
ured:  strong  frontal  passage,  high  river  flow,  i 
calm,  low  river  flow.  Wind  stress  caused  sigr 
cant  changes  in  both  transport  and  water  lev 
North  winds,  dominant  during  winter  frontal  F 
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go.  caused  a  net  export  of  water.  During  the 
gh  river  flow  survey,  southeasterly  winds  cre- 
ed an  opposing  hydraulic  pressure  gradient  in  the 
■If  of  Mexico,  diverting  riser  flow  into  Fourlea- 
le  Ba\  This  resulted  in  an  increase  in  water 
svation  and  the  inundation  of  adjacent  marshes. 
is  believed  that  this  high-discharge,  southerly 
ind  condition  is  the  major  mechanism  leading  to 
eel  flow  and  sedimentation  on  the  marsh.  Calm, 
w-discharge  conditions,  typical  oi  late  summer, 
oduced  classic  tidalh  -dominated  circulation. 
iiithor's  abstract) 
&06098 


iTUARINE  MACROBENTHOS  IN  CALCA- 
EU  LAKE,  LOUISIANA:  COMMUNITY  AND 
tOPHIC  STRUCTURE, 

eNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
ological  and  Environmental  Sciences. 
R.  Gaston,  D.-L.  Lee,  and  J.  C.  Nasci. 
tuaries  ESTUDO.  Vol.    11,  No.   3,  p   192-200, 
ptember  1988.  4  fig,  5  tab.  43  ref.  DOE  Grant 
B-F60I-83EP-31111. 

scriptors:  'Species  distribution,  Estuarine  envi- 
lment,  'Calcasieu  Lake,  Louisiana,  'Estuaries, 
enthos.  'Trophic  level,  'Food  chains,  Spatial 
tribution.  Temporal  distribution,  Sampling,  Po- 
haetes,  Annelids,  Oligochaetes,  Amphipods, 
ustaceans,  Salinity,  Sediments,  Ecology. 

icrobenthic  assemblages  in  Calcasieu  Lake  estu- 
were  sampled  at  11  sites  from  October  1983 
ough  November  1985.  The  sites  were  numeri- 
ly  dominated  by  subsurface-deposit  feeders, 
isisting  mostly  of  polychaetes.  Greater  densities 

macrofauna  were  collected  at  the  northern 
iper)  stations  of  the  lake  than  were  collected  in 
st  Cove  or  the  southern  stations.  Abundances  of 
ychaetes,  oligochaetes,  and  amphipods  at  the 
)er  lake  stations  accounted  for  most  of  the  dif- 
:nces  among  stations.  The  numerical  dominance 

detritivores  (97%  of  the  fauna)  and  lack  of 
>ng  sediment  or  salinity  gradients  across  the 
jary  resulted  in  an  absence  of  temporal  pattern 
rophic  structure  of  the  macrofauna.  The  gener- 
ack  of  carnivores  among  the  macrobenthos  may 
related  to  sediment  variables.  In  fine-sediment 
litats,  such  as  those  of  Calcasieu  Lake,  limited 
e  space  probably  precludes  the  existence  of 
:rstitial  predator  and  prey  species.  No  interstitial 
ces  were  found  in  abundance  during  the  study. 
5  concluded  that  proportions  of  trophic  groups 
1  be  fairly  constant  regardless  of  species  domi- 
ce  and  abundance.  Although  the  reasons  for 
ninance  by  a  single  trophic  group  are  not  com- 
ply clear,  these  data  provide  a  basis  for  generat- 

future  hypotheses  to  test  ecosystem  relation- 
>s  in  Calcasieu  Lake.  (See  also  W89-06100)  (Au- 
r's  abstract) 
9-06099 


9PHIC  STRUCTURE  OF  MACROBENTHIC 
MMLMTIES  IN  THE  CALCASIEU  ESTU- 
Y,  LOUISIANA, 

Neese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

logical  and  Environmental  Sciences. 

R.  Gaston,  and  J.  C.  Nasci. 

uanes  ESTUDO,  Vol.    11,  No.   3,  p  201-211 

tember  1988.  3  fig,  5  tab,  37  ref.  DOE  Grant 

-F601-83EP31111. 

criptors:  'Species  composition,  'Estuarine  en- 
inment,  'Trophic  level,  'Food  chains, 
mhos.  'Calcasieu  Estuary,  'Louisiana,  Estu- 
s.  Ecology,  Temporal  distribution,  Foods,  Sa- 
y.  Chemical  properties.  Dissolved  oxygen, 
Husks,  Crustaceans.  Annelids. 

phic  groups  were  used  to  investigate  broad 
erns  and  predict  species  interactions  of  macro- 
thic  assemblages  in  Calcasieu  Estuarv,  Louisi- 

Macrobenthic  assemblages  of  the  estuary  were 
lerically  dominated  by  deposit-feeding  species, 
lace-deposit  feeders  were  the  most  abundant 
robenthos  of  the  upper  estuary,  subsurface- 
OUt  feeders  dominated  the  lower  estuary,  and  a 
'hically  well-mixed  assemblage  inhabited  the 
ale  estuary.  There  were  periodic  shifts  in  spe- 

dominance  within  each  region,  but  the  shifts 
e  without  temporal  pattern  and  seldom  led  to 


changes  in  trophic  structure  of  the  region.  The 
tnacrobenthic  assemblages  of  the  upper  estuary 
were  dominated  by  several  early-colonizing  spe- 
cies which  switched  feeding  modes  with  changes 
in  water  flow,  suggesting  that  disturbances  in  the 
upper  estuary  had  a  direct  effect  on  macrobenthic 
communities.  Disturbances  also  may  have  eliminat- 
ed macrobenthic  species  before  they  could  estab- 
lish a  well-mixed  community.  The  presence  of 
trophically  mixed  communities  in  the  middle  estu- 
ary probably  was  indicative  of  fewer  disturbances 
there.  The  dominance  by  subsurface-deposit  feed- 
ers in  the  lower  estuary  probably  indicates  that 
sedimentary  food  in  Calcasieu  Lake  was  seldom 
utilized  at  the  sediment-water  interface.  Rather, 
most  food  became  buried  and  was  available  only  to 
subsurface-deposit  feeders.  (See  also  W89-06099) 
(Author's  abstract) 
W89-06100 


CHEMISTRY        OF        OFF-FLAVOURS        IN 
MARINE  ORGANISMS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    North    Ryde    (Australia).    Div.    of 

Food  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06110 


MANGROVE  AND  SEAGRASS  BEDS  OF  EAST 
ASIA:  HABITATS  UNDER  STRESS, 

Philippines  Univ.,  Diliman,  Quezon  City.  Marine 

Science  Inst. 

For   primary   bibliographic   entry   see   Field    6G 

W89-06172 


SEAWEED  FLORA  OF  A  YOUNG  SEMI-EN- 
CLOSED SEA:  THE  BALTIC  SALINITY  AS  A 
POSSIBLE  AGENT  OF  FLORA  DIVERGENCE, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
G.  Russell. 

Helgolaender  Meeresuntersuchungen  HEMEDC 
Vol.  42,  No.  2,  p  243-250,  1988.  3  fig,  1  tab,  28  ref. 

Descriptors:  'Salinity,  'Algae,  'Baltic  Sea,  'Salt 
tolerance,  Species  diversity,  Fucus,  Photosynthe- 
sis, Species  composition,  Ecological  effects,  Resist- 
ance. 

The  salinity  tolerances  of  Baltic  and  Atlantic  popu- 
lations of  Fucus  vesiculosus  and  Chorda  filum 
have  been  measured  using  net  photosynthesis  as  an 
index  of  tissue  damage.  Atlantic  Fucus  proved  to 
have  a  broader  salinity  tolerance  than  Atlantic 
Chorda,  a  result  which  is  consistent  with  others 
published  on  the  tolerances  of  intertidal  and  sublit- 
toral  marine  species.  The  optimum  salinity  for  all 
Atlantic  plants  was  11  or  34  o/oo,  but  that  of  all 
Baltic  plants  was  6  o/oo.  Baltic  Fucus  and  Chorda 
were  different  in  breadth  of  tolerance,  in  spite  of 
the  fact  that  they  inhabit  the  same  sublittoral  habi- 
tat. This  difference  is  interpreted  in  relation  to 
their  respective  life-forms,  Fucus  being  perennial 
and  Chorda  annual.  Fucus  is  therefore  present  as  a 
macrothallus  at  all  times  of  year,  including  the 
critical  low-salinity  period  of  the  spring  ice-melt. 
Chorda  evades  damage  by  existing  as  a  resistant 
microthallus  at  this  time.  It  is  concluded  that  the 
distinctive  character  of  Baltic  marine  algae  de- 
serves nomenclatural  recognition  at  some  level 
below  that  of  the  species.  The  rank  of  subspecies 
would  appear  the  most  appropriate  of  those  listed 
in  the  Code,  but  none  of  those  available  is  able 
adequately  to  express  the  patterns  of  variation  now 
being  reported.  (Author's  abstract) 
W89-06178 


CYCLE  OF  EARTHQUAKE-INDUCED  AGGRA- 
DATION AND  RELATED  TIDAL  CHANNEL 
SHIFTING,  UPPER  TURNAGAIN  ARM, 
ALASKA,  USA, 

Geological  Survey.  Anchorage,  AK. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-06198 


DISTRIBUTION  OF  ZOSTERA  MARINA  L. 
AND  RUPPIA  MARITIMA  L.  SENSU  LATO 
ALONG  DEPTH  GRADIENTS  IN  THE  LOWER 
CHESAPEAKE  BAY,  U.S.A., 


Estuaries — Group  2L 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point 
R.  J.  Orth.  and  K.  A.  Moore. 

Aquatic  Botany  AQBODS,  Vol.  32,  No.  3.  p  291- 
305,  November  1988.  2  tab,  3  fig,  31  ref  EPA 
Grant  R805951. 

Descriptors:  'Aquatic  plants,  'Macrophytes, 
'Plant  populations,  'Vegetation,  Spatial  distribu- 
tion, Distribution,  Water  depth,  Zostera  marina, 
Ruppia  maritima,  Chesapeake  Bay,  Coastal  waters. 
Bays. 

Seventeen  transects  in  areas  containing  beds  of 
submerged  aquatic  vegetation  in  the  lower  Chesa- 
peake Bay  were  selected  for  analysis  of  the  depth 
distribution  of  R.  maritima  and  Z.  marina  during  a 
6-week  period  (25  July-12  September  1987).  Tran- 
sects studied  ranged  in  length  from  130  to  1100  m 
with  estimates  of  percent  cover  made  on  785  plots. 
Mean  importance  value  (relative  frequency  +  rela- 
tive cover)  for  Z.  marina  was  96.0  (range  of  0-200) 
while  for  R.  maritima  it  was  94.9  (0-184.4).  Com- 
parison of  individual  transects  showed  a  consistent 
pattern  of  zonation  where  R.  maritima  occupied 
the  nearshore,  shallower  area  which  graded  to  a 
mixed  zone  of  R.  maritima  and  Z.  marina  at  inter- 
mediate depths.  At  the  deepest  part  of  the  beds,  Z. 
marina  was  the  only  species  found.  Transects  along 
the  western  shore  sites  were  characterized  by 
lower  percent  cover  with  more  open  areas  in  the 
beds  when  compared  with  the  eastern  shore  sites. 
The  greater  depth  penetration  of  the  two  species 
along  the  eastern  shore  transect  sites  may  reflect  a 
greater  influence  of  clearer,  oceanic  water  com- 
pared with  the  more  turbid,  riverine  influence 
along  the  western  shore  sites.  The  results  demon- 
strate that  both  optimum  and  maximum  depth 
limits  for  a  species  can  vary  considerably  within  a 
particular  region  and  suggest  the  potential  for 
marked  variability  over  time.  (Author's  abstract) 
W89-06253 


EXTENT  OF  LATERAL  WATER  MOVEMENT 
IN  THE  SEDIMENTS  OF  A  NEW  ENGLAND 
SALT  MARSH, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
W.  K.  Nuttle. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  12,  p  2077-2085,  December  1988.  8  fig,  35  ref 
NSF  Grant  BSR  8306433  and  NOAA  NA84AA- 
D-00046. 

Descriptors:  'Surface-groundwater  relations, 
'Groundwater  movement,  'Salt  marshes,  'Coastal 
marshes,  'Tidal  marshes,  'Marshes,  Model  studies, 
Hydrologic  models,  Sediments,  Interstitial  water, 
Hydraulic  head  models,  Lateral  water  movement, 
New  England,  Hydraulic  conductivity,  Flooding. 

Models  of  depth-averaged  hydraulic  head  were 
used  with  data  from  a  water  balance  study  in  a 
New  England  salt  marsh  to  describe  horizontal 
pore  water  water  fluxes  near  a  creek  bank.  Three 
hydrologically  distinct  regions  are  identified  in  the 
sediment.  In  the  marsh  studied,  semidiurnal  tides 
may  drive  an  oscillating  horizontal  flux  in  the 
narrow  region  within  about  2.5  m  of  the  creek 
bank.  Farther  than  15  m  from  the  creek  there  is 
essentially  no  horizontal  water  movement.  In  the 
region  between  2.5  m  and  15  m,  drainage  to  the 
creek  is  driven  by  alternating  periods  of  surface 
flooding  and  nonflooding  due  to  the  spring  neap 
variation  in  tidal  amplitudes.  There  is  little  or  no 
input  of  fresh  groundwater  to  the  marsh  sediment 
at  this  site.  The  spatial  extent  of  the  drained  region 
depends  on  the  duration  of  the  nonflooded  period, 
the  morphology  of  the  sediment  surface,  and  the 
ratio  of  hydraulic  conductivity  to  specific  storage 
of  the  sediment.  (Author's  abstract) 
W89-06262 


SELENIUM  ACCUMULATION  IN  BENTHIC 
BIVALVES  AND  FINE  SEDIMENTS  OF  SAN 
FRANCISCO  BAY,  THE  SACRAMENTO-SAN 
JOAQUIN  DELTA,  AND  SELECTED  TRIBU- 
TARIES, 

Geological  Survey,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06313 
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BENTHIC  DIATOM  BIOMASS,  PRODUCTION 
AND  SEDIMENT  CHLOROPHYLL  IN  LANGE- 
BAAN  LAGOON,  SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

P.  J.  Fielding,  K.  S.  J.  Damslra,  and  G.  M.  Branch. 
Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  27,  No.  4,  p  413-426,  October  1988.  6  fig,  1 
tab,  44  ref. 

Descriptors:  *Diatoms,  "Chlorophyll  a,  'Marine 
algae,  "Lagoons,  "Marine  sediments,  "Primary 
productivity,  Benthic  flora,  Chlorophyll,  South 
Africa,  Coastal  waters,  Biomass. 

Direct  measurements  were  made  of  the  biomass  of 
benthic  diatoms  in  Langebaan  lagoon,  a  sheltered 
lagoon  on  the  west  coast  of  South  Africa.  Highest 
biomasses  occurred  in  the  most  sheltered  areas  and 
reached  18.9  g/sq  m  in  the  top  30  cm  of  sediment. 
A  large  biomass  was  found  even  at  depths  of  10-20 
cm  and  20-30  cm,  often  exceeding  that  in  the  0-10 
cm  depth  range.  This  contrasts  with  chlorophyll 
estimates  of  biomass,  in  which  chlorophyll-a  de- 
clines rapidly  below  the  photic  zone.  Very  high 
sediment  turnover  rates  by  benthic  macrofauna 
account  for  the  presence  of  microalgae  at  depths  of 
30  cm  below  the  sediment  surface.  Currents  or 
waves  (and  hence  particle  size)  are  inversely  corre- 
lated with  diatom  biomass.  Chlorophyll-a  concen- 
trations in  the  surface  layers  of  the  sediment  may 
reach  322  micrograms  Chl-a/g  sediment,  but  gen- 
erally values  range  from  0  to  34  micrograms  Chl- 
a/g  sediment.  Like  diatom  biomass,  chlorophyll-a 
concentration  increases  with  declining  waves  and 
currents.  The  highest  chlorophyll-a  concentrations 
occur  in  the  top  1  mm  of  sediment,  declining  to 
35%  of  surface  concentrations  5  cm  below  the 
surface.  Rates  of  carbon  fixation  by  benthic  mi- 
croalgae in  the  top  5  mm  of  sediment  were  17.38 
mg  C/sq  m/h  at  an  exposed  sandy  beach,  and 
69.54  mg  C/sq  m/h  at  a  sheltered  sand/mud  beach. 
Benthic  microfloral  production  rivals  phytoplank- 
ton  production  and  ranges  from  estimates  of  63  g 
C/sq  m/year  (sand)  to  253  g  C/sq  m/year  (sand/ 
mud).  In  the  lagoon  ecosystem,  production  by 
benthic  microalgae  amounts  to  22%  of  the  total 
primary  production  of  carbon.  (Author's  abstract) 
W89-06315 


BIOGEOCHEMICAL  CONTROL  OF  THE 
SUMMER  DISTRIBUTION  AND  SPECIATION 
OF  ARSENIC  IN  THE  TAMAR  ESTUARY, 

Southampton  Univ.  (England).  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06316 


EFFECTS  OF  SUBMERSED  MACROPHYTES 
ON  WATER  QUALITY  IN  THE  TIDAL  POTO- 
MAC RIVER,  MARYLAND, 

Geological  Survey,  Reston,  VA. 

V.  Carter,  J.  W.  Barko,  G.  L.  Godshalk,  and  N.  B. 

Rybicki. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  4,  p  493-501,  December  1988.  1  fig,  1  tab,  28 

ref. 

Descriptors:  "Estuaries,  "Submerged  plants,  "Ma- 
crophytes,  "Aquatic  vegetation,  "Potomac  River, 
"Water  quality,  "Tidal  rivers,  Chlorophyll  a,  Dis- 
solved oxygen,  Opacity,  Environmental  effects, 
River  flow. 

In  August,  1986,  diurnal  measurements  of  tempera- 
ture, conductivity,  dissolved  oxygen  and  pH,  and 
tide-related  measurements  of  suspended-particulate 
matter  and  chlorophyll-a  were  made  at  three  sta- 
tions within  a  dense  macrophyte  bed.  Light  pene- 
tration and  current  velocity  were  measured  at  a 
hole  within  the  bed  and  at  the  unvegetated  station. 
Water  temperature,  dissolved  oxygen  and  pH  in- 
creased during  the  day  with  the  steepest  vertical 
gradients  and  maximum  readings  occurring  within 
the  bed  during  midafternoon  at  low  tide.  Current 
velocities  within  the  beds  were  about  one-third  of 
those  at  the  open-water  site  and  water  clarity  was 
considerably  greater  inside  the  bed.  Chlorophyll-a 
and  suspended-particulate  concentrations  were  sig- 
nificantly lower  at  vegetated  stations  than  at  the 
unvegetated  open-water  Station.  (Author's  ab- 
stract) 


W89-06321 


GENERATION  AND  DECAY  OF  HYDROGEN 
PEROXIDE  IN  ESTUARINE  WATERS, 

Australian  Nuclear  Science  and  Technology  Or- 
ganisation, Sutherland. 
For  primary  bibliographic  entry  see  Field  2K. 

W89-06328 


RESPONSE  OF  ARMERIA  MARITIMA  (MILL.) 
WILLD.  AND  PLANTAGO  MARITIMA  L. 
FROM  AN  IRISH  SALT  MARSH  TO  NITRO- 
GEN AND  SALINITY, 

Trinity  Coll.,  Dublin  (Ireland).  School  of  Botany. 
M.  J.  S.  Skeffington,  and  D.  W.  Jeffrey. 
New  Phytology  NEPHAV,  Vol.  1 10,  No.  3,  p  399- 
408,  November  1988.  6  fig,  2  tab,  31  ref. 

Descriptors:  "Nutrient  requirements,  "Coastal 
marshes,  "Marsh  plants,  "Salt  marshes,  "Salinity, 
"Nitrogen,  "Halophytes,  "Vegetation,  "Salt  toler- 
ance, Armeria,  Plantago,  Plant  growth.  Growth 
rates,  Nutrients,  Plant  water  potential. 

Two  experiments  on  the  interaction  between  salini- 
ty and  nitrogen  supply  were  carried  out  on  the 
halophytes  Armeria  maritima  and  Plantago  mari- 
tima.  Water  potential  values  ranged  from  -0.16 
MPa  to  -5.0  MPa  and  nitrogen  from  0.28  to  280 
mg/liter.  An  increase  in  nitrogen  above  2.8  mg/ 
liter  nitrogen  in  the  medium  in  all  cases  resulted  in 
an  increase  in  growth,  though  this  was  not  as  great 
at  higher  salinities.  Armeria  growth  rate  was  opti- 
mal at  a  higher  nitrogen  concentration  than  Plan- 
tago. Armeria  also  accumulated  nitrogen  in  shoots 
with  increasing  salinity.  Plantago  root  nitrogen 
concentrations  increased  with  increased  nitrogen. 
Both  species  accumulated  sodium  in  shoots,  but  in 
Armeria  concentrations  were  lowest  in  the  highest 
nitrogen  treatments.  Potassium  was  redistributed 
from  shoots  to  roots  with  increasing  salinity.  Two 
populations  of  Plantago  from  the  salt  marsh  were 
examined.  Differences  in  growth  response  and 
flowering  time  were  observed.  A  third,  inland 
populatin  of  Plantago  showed  reduced  vigor  in 
water  potential  lower  than  -2.5  MPa.  (Author's 
abstract) 
W89-06334 


OCCURRENCE  AND  DIET  OF  FISHES  IN  A 
TIDAL  INLET  TO  A  SALTMARSH  IN  SOUTH- 
ERN MORETON  BAY,  QUEENSLAND, 

Queensland  Dept.  of  Primary  Industries,  Brisbane 

(Australia).  Fisheries  Management  Branch. 

R.  M.  Morton,  B.  R.  Pollock,  and  J.  P.  Beumer. 

Australian  Journal  of  Ecology  AJECDQ.  Vol.  12, 

No.  3,  p  217-237,  September  1988.  11  fig,  4  tab,  35 

ref. 

Descriptors:  "Fish  behavior,  "Salt  marshes,  "Fish 
diets,  "Fish  management,  "Inlets,  "Tidal  marshes, 
"Water  management,  Environmental  protection, 
Australia. 

The  fishes  occurring  in  the  main  tidal  inlet  to  a 
typical  saltmarsh  situated  in  southern  Moreton  Bay 
were  studied  from  January  to  December  1984.  The 
type  of  fishes  and  their  feeding  habits  within  the 
inlet,  particularly  for  species  of  economic  impor- 
tance. Sampling  was  conducted  at  night  on  the  full 
and  new  moon  phases,  and  during  the  day  on  the 
full  moon  phase.  A  total  of  19  species  were  record- 
ed from  the  inlet,  of  which  1 1  are  of  economic 
importance.  Six  species  were  considered  common. 
Most  fish  that  entered  the  inlet  were  juveniles.  The 
diversity  of  the  fish  assemblage  from  the  inlet  was 
low  when  compared  with  findings  of  other  studies 
conducted  in  Australian  subtidal  mangrove  areas. 
Diel  differences  in  the  size  of  the  fish  entering  the 
inlet  were  recorded  for  several  species.  Two  mark- 
recapture  programs  were  conducted  to  investigate 
short-term  utilization  fo  the  saltmarsh  by  fishes. 
Recapture  rates  indicated  that  individuals  of  some 
species  regularly  utilized  the  saltmarsh.  The  most 
abundant  species  from  the  inlet  were  predominant- 
ly benthic  feeders  although  one  species  fed  on 
plankton.  Terrestrial  foods  formed  an  important 
part  of  the  diet  of  some  fishes.  The  inlet  serves  as  a 
feeding  area  for  certain  species  although  it  is  un- 
likely that  these  species  rely  exclusively  upon  the 


area  Future  management  of  saltmarsh  areas  shoul 
include  protection  and  maintenance  of  tidal  inle 
wherever  possible  (Author's  abstract; 
W89-06372 


RECOLONIZATION  OF  SMALL  DISTLRE 
ANCE  PATCHES  IN  A  NEW  ENGLAND  SAL 
MARSH, 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Lane 

scape  Architecture. 

J.  M.  Hartman. 

American  Journal  of  Botany,  AJBOAA  Vol.  71 

No.  II,  p  1625-1631,  November  1988.  4  tab.  55  re 

NSF  Grants  OCE  76-19278,  DEB  81-04701,  an 

OCE  82-14641. 

Descriptors:  "Salt  marshes,  "Vegetation  regrowtl 
Recolonization,  Vegetative  expansion,  New  Enj 
land,  Seedlings,  Salinity,  Sulfides,  Ammonia,  Spai 
tina. 

Availability  of  colonizers  and  edaphic  condition 
were  tested  in  relation  to  rates  of  recolonization  o 
open  patches  in  salt  marsh  vegetation.  The  densit; 
of  buried  viable  seeds  was  estimated  by  countinj 
seedlings  in  undisturbed  vegetation  and  germinal 
ing  seeds  in  the  laboratory.  A  low  density  of  viabl 
seeds  (<50/sq  m)  found  in  these  salt  marsh  soil 
indicated  the  absence  of  an  important  viable  sea 
bank  in  this  system.  Rates  of  recolonization  it 
natural  open  patches  were  monitored  for  3  years 
Vegetative  expansion  of  Spartina  alterniflora,  a 
approximately  12  cm/year,  accounted  for  most  o 
the  recolonization  of  open  patches,  although  sonv 
colonization  of  annual  Salicornia  spp.  occurret 
from  seeds.  Salinity  and  sulfide  and  ammoniun 
concentrations  were  measured  in  pore  sample 
from  depths  of  2-7  cm  and  10-15  cm  of  soil.  Com 
parison  of  the  concentrations  from  disturbed  am 
undisturbed  plots  in  the  marsh  did  not  show  signifi 
cant  differences,  indicating  that  none  of  the  eda 
phic  conditions  measured  would  be  more  inhibito- 
ry to  plant  growth  in  the  disturbed  than  the  undis- 
turbed plots.  Therefore,  the  rate  at  which  smal 
open  patches  become  recolomzed  is  primarily  con- 
trolled by  proximity  of  Spartina  alterniflora  and  its 
capacity  for  vegetative  expansion.  (Author's  ab- 
stract) 
W89-06374 


CHRONIC  TOXICITY  OF  TRIBUTYLTIN  TO 
CHESAPEAKE  BAY  BIOTA, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-06393 


ENVIRONMENTAL  IMPACTS  AND  REGULA- 
TORY POLICY  IMPLICATIONS  OF  SPRAY 
DISPOSAL  OF  DREDGED  MATERIAL  IN 
LOUISIANA  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-06404 


NARRAGANSETT  BAY  POLLUTION  CON- 
TROL: AN  EVALUATION  OF  PROGRAM  OUT- 
COME, 

Rhode  Island  Univ.,  Kingston.   Dept.  of  Marine 

Affairs. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-06405 


INFLUENCE  OF  SUSPENDED  PARTICULATE 
MATTER  REGIME  ON  THE  HEAVY  METAL 
POLLUTION  OF  THE  TIDAL  RIVER  ELBE  AT 
HAMBURG, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06417 


BELUGA  WHALE  ECOLOGY:  A  CONCERN  OF 
FRESHWATER  BIOLOGISTS, 

Institute     of    Arctic     Ecophysiology,     Churchill 
(Manitoba). 
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D  Walls,  and  B   A.  Draper. 

eshuatcr  Biology  FWBLAB,  Vol.  20.  No.  2.  p 

1-213.  October.  1988.  1  fig,  1  tab.  9  ref. 

acriptors:  *Estuarine  environment,  'Whales, 
lydroelectric  plants,  Manitoba,  Saline-freshwater 
terfaces.  Population  density. 

lurchill  estuary  beluga  whales  displayed  their 
5hest  densities  in  freshwater  habitat,  suggesting 
sferential  use.  Whale  densities  in  freshwater 
:re  as  high  as  350  animals/sq  km  and  represented 
cr  one-tenth  of  the  estimated  Hudson  Bay  popu- 
ion.  Future  environmental  assessments  of  hydro- 
ctnc  development  in  northern  Manitoba, 
nada,  must  consider  the  effects  on  the  beluga 
tales.  (Author's  abstract) 
59-06446 


UDIES  OF  A  SUBARCTIC  COASTAL 
VRSH:  I.  HYDROLOGY, 

:Master  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 

•aphy. 

>.  Price,  and  M.  K.  Woo. 

irnal  of  Hydrology  JHYDA7,  Vol.  103,  No.  3-4, 

75-292,  November  30,  1988.  9  fig,  33  ref. 

scriptors:  *Salt  marshes,  'Subarctic  zone, 
lowmelt,  'Coastal  marshes,  'Hydrologic 
Iget,  Hydrology,  Evaporation,  Peat,  Water  stor- 
,  Spatial  distribution,  Temporal  distribution, 
lorides.  Surface  flow,  Streamflow,  Precipita- 
i,  Canada. 

!  hydrological  processes  of  a  subarctic  coastal 
'sh  undergoing  rapid  isostatic  uplift  were  stud- 
to  assess  the  links  between  water  inputs  and 
puts.  A  water  balance  was  performed  for  the 
imer  season.  Precipitation  was  the  major  input, 
owed  by  surface  inflow,  but  tidal  inputs  were 
Tiportant.  Streamflow  and  evaporation  were 
or  outputs,  while  surface  flow  losses  were  lim- 
to  the  snowmelt  period.  Subsurface  flows 
e  insignificant.  The  water  storage  characteris- 
of  the  marsh  regulated  the  flow  processes  and 
poration.  Since  they  were  strongly  influenced 
the  uneven  peat  development  and  pronounced 
onahty,  water  storage,  and  therefore  the  marsh 
rological  system  were  highly  variable  in  both 
:  and  space.  (See  also  W89-06460)  (Author's 
ract) 
J-06459 


DIES  OF  A  SUBARCTIC  COASTAL 
RSH:  II.  SALINITY, 

faster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
iphy. 

Price,  and  M.  K.  Woo. 

■nal  of  Hydrology  JHYDA7,  Vol.  103,  No.  3-4 
'3-307,  November  30,  1988.  6  fig,  1  tab,  16  ref. 

:riptors:  'Coastal  marshes,  'Salt  marshes,  *Sa- 
y,  'Mathematical  models.  Numerical  analysis, 
ection,  Hydraulic  gradient,  Canada,  Tidal 
ihes.  Subarctic  zone,  Spatial  distribution,  Tem- 
J  distribution,  Chlorides. 

salinity  of  James  Bay  coastal  marshes  is  more 
igly  affected  by  fossil  salt  from  the  underlying 
nents  than  from  tidal  sources.  A  numerical 
el  simulates  the  transport  of  this  salt  towards 
■narsh  surface  by  molecular  diffusion.  Howev- 
he  more  permeable  sediments  near  the  surface 
>mtt  salt  by  advection  in  the  groundwater 
.  notably  at  the  beach  ridges,  where  the  verti- 
lydrauhc  gradients  are  the  strongest.  The  dif- 
n  and  advection  transport  processes  supply 
ride,  Cl(-),  to  the  surface  at  rates  of  0.4  and  6  0 

m/day,  respectively.  Although  the  diffusion 
jport  rate  is  low,  this  process  contributed 
v  half  as  much  chloride  to  the  marsh  surface 
Ivection  did,  because  diffusion  operates  over  a 
ti  larger  area.  These  estimated  chloride  fluxes 
•  within  15%  of  the  measured  average  Cl(-) 
n  in  the  stream  channel  which  drains  the 
h.  A  model  simulating  the  daily  rate  of  Cl(-) 
rt  indicates  that  its  day  to  day  variability  is 
to  the  near-surface  hydrological  processes,  but 

the  long  term  is  limited  by  the  vertical  advec- 
and  molecular  diffusion  processes  that  bring 
alt  to  the  surface.  (See  also  W89-06459)  (Au- 
s  abstract) 


W89-06460 


TWO-DIMENSIONAL  FINITE  ELEMENT 
MODEL  FOR  DISPERSION  (2D-FED)  IN 
COASTAL  AQUIFERS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F 

W 89-06509 


TIDEPOOLS  IN  SOUTHERN  RHODE  ISLAND, 
U.S.A.:  I.  DISTRIBUTION  AND  SEASONALITY 
OF  MACROALGAE, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Botany 
J.  M.  Wolfe,  and  M.  M.  Harlin. 
Botanica  Marina  BOTNA7,  Vol.  31,  No.  6,  p  525- 
536,  November  1988.  5  fig,  4  tab,  55  ref. 

Descriptors:  'Tidepools,  'Tidewater,  'Rhode 
Island,  'Seasonal  variation,  'Algae,  'Species  com- 
position, 'Ecology,  'Marine  biology,  Distribution, 
Chlorophyta,  Phaeophyta,  Rhodophyta,  Water 
temperature,  Radiation. 

Seasonality  and  distribution  of  macroalgae  in  eight 
Rhode  Island  tidepools  were  studied  over  a  three- 
year  period.  Of  the  35  taxa  observed,  19  were 
found  year-round.  The  highest  number  of  total 
species  (32)  was  found  in  June  when  spring  and 
winter  annuals  overlapped,  and  the  lowest  number 
(20)  appeared  in  October.  Changes  in  percentage 
cover  in  most  tidepool  macroalgae  were  associated 
with  changes  in  water  temperature  and  incident 
radiation.  In  seven  pools,  the  dominant  species 
were  Chondrus  crispus  and/or  Hildenbrandia 
rubra.  The  dominant  species  in  the  highest  pools 
were  always  green  or  brown  algae.  The  greatest 
number  of  common  species  appeared  in  the  most 
wave-exposed  pools.  The  two  pools  with  the  high- 
est littorine  (Littorina  littorea)  densities  supported 
the  smallest  number  of  common  macroalgal  spe- 
cies. Within  each  pool  there  appeared  a  marked 
seasonality  of  macroalgal  communities.  Seasonal 
changes  in  common  species  occurrence  and  abun- 
dance were  similar  to  those  previously  reported  for 
pools  in  northern  New  England,  as  was  a  conspic- 
uous absence  of  a  significant  autumn  flora,  but 
macroalgal  communities  in  this  study  demonstrated 
a  greater  seasonality.  Rhode  Island  pools  are  thus 
both  representative  of  other  New  England  tide- 
pools  and  unique  in  their  own  right.  (See  also 
W89-06531)  (Author's  abstract) 
W89-06530 


TIDEPOOLS  IN  SOUTHERN  RHODE  ISLAND, 
U.S.A.:  II.  SPECIES  DIVERSITY  AND  SIMI- 
LARITY ANALYSIS  OF  MACROALGAL  COM- 
MUNITIES, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Botany 
J.  M.  Wolfe,  and  M.  M.  Harlin. 
Botanica  Marina  BOTNA7,  Vol.  31,  No.  6,  p  537- 
546,  November  1988.  5  fig,  5  tab,  35  ref. 

Descriptors:  'Tidepools,  'Tidewater,  'Rhode 
Island,  'Species  diversity,  'Algae,  'Ecology, 
'Marine  biology,  Seasonal  variation,  Regression 
analysis,  Gastropods,  Chlorophyta,  Phaeophyta 
Rhodophyta. 

Macroalgal  communities  from  eight  tidepools  in 
southern  Rhode  Island  and  Massachusetts  were 
compared  to  macroalgal  communities  described 
previously  for  pools  in  New  Hampshire,  Maine, 
and  Ireland.  Species  diversity  in  the  Rhode  Island 
pools  followed  distinct  seasonal  patterns  in  which 
the  highest  pools  showed  greatest  species  diversity 
in  late  winter,  preceding  the  maximum  diversity 
for  mid  to  low  pools  up  to  several  months.  Species 
diversity  for  Rhode  Island  pools  was  significantly 
associated  with  pool  height,  littorine  density, 
volume,  and  surface  area.  Species  diversity  and 
littorine  density  were  inversely  related.  Communi- 
ty similarity  values  calculated  for  these  pools 
varied  seasonally,  with  three  types  of  seasonal 
patterns  for  two-pool  combinations  depending 
upon  height  and  littorine  density  values.  Dendro- 
grams depicting  community  similarities  in  pools 
from  Rhode  Island,  Massachusetts,  Maine,  and  Ire- 
land indicated  three  types  of  pools:  (1)  high  green 
algal  pools,  (2)  mid  to  low  red-brown  algal  pools 


with  high  densities  of  littorines,  and  (3)  mid  to  low 
red-brown  algal  pools  with  low  densities  of  littor- 
ines. The  fact  that  these  three  types  of  pools  were 
found  both  on  the  western  and  eastern  North  At- 
lantic indicates  that  the  composition  of  tidepool 
macroalgal  communities  is  closely  allied.  Further- 
more, there  is  a  repeating  sequence  of  tidepool 
macroalgal  communities  over  time.  (See  also  W89- 
06530)  (Author's  abstract) 
W89-06531 


PRODUCTION  ECOLOGY  OF  EELGRASS 
(ZOSTERA  MARINA  L.)  IN  A  CAPE  COD  SALT 
MARSH-ESTUARINE  SYSTEM,  MASSACHU- 
SETTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies 
C.  T.  Roman,  and  K.  W.  Able. 
Aquatic  Botany  AQBODS,  Vol.  32,  No  4  p  353- 
363,  December  1988.  3  fig,  3  tab,  22  ref. 

Descriptors:  'Aquatic  plants,  'Productivity,  'Cape 
Cod,  Massachusetts,  'Salt  marshes,  'Estuarine  en- 
vironment, Primary  productivity,  Leaves,  Biomass, 
Seasonal  variation,  Ecology. 

Primary  production  and  biomass  loss  of  Zostera 
marina  were  estimated  at  two  sites  within  the 
Nauset  Marsh  system,  Cape  Cod,  MA.  Maximum 
live  leaf-blade  biomass  at  the  Nauset  Harbor  (305  g 
dry  weight  (DW)/sq  m)  and  Town  Cove  (199  g 
DW/sq  m)  sites  peaked  in  mid-August.  Maximum 
leaf-blade  productivities,  estimated  by  a  leaf-mark- 
ing technique,  were  10.8  g  DW/sq  m/day  and  5.5 
g  DW/sq  m/day,  respectively.  Leaf-blade  produc- 
tion occurred  throughout  the  winter,  but  at  much 
reduced  rates  (<  0.2  g  DW/sq  m/day,  both  sites). 
Net  annual  above-ground  (leaf  blades,  reproduc- 
tive shoots,  sheaths)  primary  production  was  esti- 
mated at  987  g  DW/sq  m/year  and  444  g  DW/sq 
m/year,  respectively.  Peak  rates  of  leaf-blade  bio- 
mass loss  occurred  in  early  September  (Nauset 
Harbor,  8.5  g  DW/sq  m/day;  Town  Cove,  4.7  g 
DW/sq  m/day),  corresponding  to  a  period  of  high 
eelgrass-wrack  accumulation  on  New  England 
shorelines.  Annual  leaf-blade  biomass  loss  was  577 
g  DW/sq  m/year  and  303  g  DW/sq  m/year,  re- 
spectively. These  loss  rates,  coupled  with  leaf-crop 
turnover  rates  of  6  crops/year,  stress  the  role  of 
eelgrass  meadows  in  the  support  of  estuarine  detri- 
tus-based food  webs.  (Author's  abstract) 
W89-06533 


ADSORPTION  OF  HUMIC  SUBSTANCES  ISO- 
LATED FROM  MARINE  AND  ESTUARINE 
SEDIMENTS, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 
Center  for  Marine  Research. 
For  primary  bibliographic  entry  see  Field  2K 
W  89-06544 


SPECIATION  OF  METHYLTIN  AND  BUTYL- 
TIN  COMPOUNDS  IN  EELGRASS  (ZOSTERA 
MARINA  L.)  LEAF  TISSUE  FROM  THE 
GREAT  BAY  ESTUARY  (NH), 
New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-06546 


EFFECTS  OF  CHANGES  IN  SALINITY  ON 
THE  RATE  OF  PROTEIN  SYNTHESIS  IN  THE 
TISSUE  OF  ESTUARINE  MOLLUSCS  NUT- 
TALLIA  OLIVACEA  AND  RUDITAPES  PHI- 
LIPPINARUM  (VLIYANIE  IZMENENIYA  SO- 
LENOSTI  SREDY  NA  SKOROST'  SINTEZA 
BELKA  V  TKANYAKH  ESTUARNYKH  MOL- 
LYUSKOV  NUTTALLIA  OLIVACEA  I  RUDI- 
TAPES PHILIPPINARUM), 
Akademiya  Nauk  SSSR,  Vladivostok.  Inst.  Biolo- 
gii  Morya. 

L.  A.  Karpenko,  A.  D.  Kharazova,  and  V.  I. 
Fateeva. 

Biologiia  Moria  BIMOD4,  No.  6,  p  64-67,  1987.  1 
fig,  18  ref.  English  summary. 

Descriptors:  'Salinity,  'Estuaries,  'Mollusks,  Pro- 
teins, Metabolism,  Physical  properties.  Adaptation. 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 


The  effect  of  decreased  (12%)  and  increased  (48%) 
salinities  on  the  rale  of  protein  synthesis  in  differ- 
ent tissues  of  the  cstuarine  bivalve  mollusks  Nuttal- 
lia  olivacea  and  Ruditapes  philippinarum  was  in- 
vestigated. There  were  considerable  changes  in  the 
rate  of  protein  synthesis.  A  tissue  specific  reaction 
to  salinity  changes  was  revealed.  Restoration  of 
protein  synthesis  after  inhibition  was  much  less 
pronounced  in  R.  philippinarum  than  in  N.  oliva- 
cea, which  may  be  accounted  for  by  the  different 
mechanisms  of  adaptation  to  salinity  changes  in 
these  mollusks.  (Author's  abstract) 
W89-06554 


STUDIES  OF  CARBON   FLOWS  IN  MARINE 

ECOSYSTEMS  USING  NATURAL  RATIOS  OF 

STABLE  ISOTOPES  (IZUCHENIE  POTOKOV 

UGLERODA  V  MORSKIKH  EKOSISTEMAKH 

PO   PRIRODNYM   SOOTNOSHENIYAM   STA- 

BIL'NYKH  ISOTOPOV  (13C/12C), 

Akademiya  Nauk  SSSR,  Vladivostok.  Inst.  Biolo- 

gii  Morya. 

S.  I.  Kiyashko. 

Biologiia  Moria  BIMOD4,  No.  5,  p  3-12,  1987.  2 

fig,  68  ref.  English  summary. 

Descriptors:  *Food  chains,  *Estuaries,  *Salt 
marshes,  "Isotope  studies,  Organic  carbon,  Diets, 
Field  tests,  Sea  grasses. 

The  sources  and  flows  of  organic  carbon  in  food 
webs  were  investigated  using  the  natural  isotope 
label  C13/C12  ratios.  The  method  was  used  exten- 
sively to  study  the  food  webs  of  a  number  of 
marine  ecosystems:  seagrass  beds,  salt  marshes,  es- 
tuaries, and  deep-sea  hydrothermal  vent  communi- 
ties. The  method  is  also  a  useful  tool  for  investigat- 
ing the  diet  of  different  speicies  of  marine  animals 
in  the  field.  (Author's  abstract) 
W89-06556 


SEASONAL    AND    ANNUAL    RHYTHMS    OF 

BACTERIAL  NUMBERS  IN  THE  AZOV  SEA 

(SEZONNYE  I  GODOVYE  RITMY  SHISLEN- 

NOSTI      BAKTERIAL'NOGO      NASELENIYA 

AZOVSKOGO  MORYA), 

Azovskii  Nauchno-Issledovatel'skii  Inst.  Rybnogo 

Khozyaistva,  Rostov-na-Donu  (USSR). 

L.  I.  Tolokonnikova. 

Biologiia  Moria  BIMOD4,  No.  4,  p  25-30,  1987.  2 

fig,  19  ref.  English  summary. 

Descriptors:  "Environmental  impact,  "Azov  Sea, 
"Bacteria,  "Plankton,  "Seasonal  variation,  "Indus- 
trial development,  Microbiological  studies,  Quanti- 
tative analysis.  Prediction,  Water  properties, 
Benthos. 

Investigations  of  bacterioplankton  and  bacterial 
benthos  of  the  Azov  Sea  during  1966-1982  re- 
vealed seasonal  and  annual  variations  in  their  num- 
bers closely  connected  with  changes  in  the  hydro- 
logical  regime  and  biological  productivity  of  the 
sea  Quantitative  relations  of  bacterial  numbers  and 
some  biotic  and  abiotic  factors  make  it  possible  to 
forecast  changes  in  the  microbiological  regime  of 
the  Azov  Sea  in  connection  with  different  com- 
mercial activities.  (Author's  abstract) 
W89-06557 


POSSIBLE  CHANGES  IN  THE  ECOLOGICAL 
SYSTEM  OF  THE  AZOV  SEA  THROUGH  A 
NARROWING  OF  TAGANROG  BAY  (LOWER 
TROPHIC  LEVELKVOSMOZHNYE  PREO- 
BRAZOVANIYA  V  EKOLOGICHESKOI  SIS- 
II  All  AZOVSKOGO  MORYA  PRI  GIRLA  TA- 
GANROGSKOGO  ZAI.IVA  NIZHNIE  TROFI- 
CHESKIE  UROVNI), 

Rostovskii-na-Donu  Gosudarslvcnnyi  Univ. 
(USSR). 

V  G   Il'icev,  and  F,  A.  Surkov. 
Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  23, 
No.  2,  p  16-22,  1987.  3  fig.  20  ref.  English  summa- 
ry 

Descriptors:    "Azov    Sea.    "Taganrog    Bay,    *Eu- 
trophication,       'Phytoplankton,       "Morphology, 
Model  siudics,  Productivity.  Monitoring, 
Water  quality. 


A  model  was  used  to  study  changes  in  the  phyto- 
plankton-biogenous  elements  system  in  the  Azov 
Sea  with  possible  narrowing  of  the  delta  arm  of  the 
Taganrog  Bay.  It  is  shown  that  this  design  permits 
effective  monitoring  only  of  the  Bay  productivity. 
Considerable  narrowing  of  the  delta  arm  may 
result  in  eutrophication  of  the  Taganrog  Bay.  (Au- 
thor's abstract) 
W89-06564 


DISTRIBUTION  OF  HEAVY  OIL-DEGRADING 
BACTERIA  IN  THE  OIL-POLLUTED  AREAS 
CAUSED  BY  THE  MIZUSHIMA  OIL  SPILL 
ACCIDENT  (IN  JAPANESE), 

Shimonoseki   Univ.  of  Fisheries  (Japan).   Lab.  of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-06601 


ECOSYSTEM  ANALYSIS  OF  THE  CALCASIEU 
RIVER/LAKE  COMPLEX  (CALECO). 

VOLUME  II. 

McNeese  State  Univ.,  Lake  Charles,  LA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-002684. 
Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/EP/31 1 1 1-1-Vol.  2,  June  26, 
1987.  Final  Report  496p.  DOE  Grant  DE-FG01- 
83EP31111.  Edited  by  L.  R.  DeRouen  and  L. 
Harold  Stevenson. 

Descriptors:  "Estuarine  environment,  "Surveys, 
"Louisiana,  "Calcasieu  Lake,  "Calcasieu  River, 
"Ecosystems,  Ecological  effects,  Phytoplankton, 
Zooplankton,  Diatoms,  Water  quality,  Eutrophica- 
tion, Benthic  environment,  Nekton,  Water  pollu- 
tion effects. 

The  Calcasieu  River/Lake  Complex  is  an  impor- 
tant resource  in  southwestern  Louisiana.  The  wa- 
tershed of  the  system  has  been  developed  by  mu- 
nicipal, industrial,  and  agricultural  interests,  and 
the  waterways  are  used  for  waste  discharge,  trans- 
portation, recreation,  and  commercial  fisheries.  Be- 
cause of  the  multiple  uses  of  the  system,  there  is  a 
potential  for  degradation  of  the  estuary.  This  docu- 
ment reports  on  research  undertaken  in  an  effort  to 
understand  the  basic  ecology  of  the  Calcasieu 
River/Lake  Complex  and  to  evaluate  the  effects  of 
human  activities  on  that  ecology.  Part  of  the  work 
involved  surveying  the  Calcasieu  Estuary  for  the 
presence  of  anthropogenic  substances  as  well  as 
analyses  of  the  effects  of  human  activities  on  the 
biotic  communities  within  the  estuary.  The  field 
sampling  and  monitoring  were  conducted  from 
October  1983  through  August  1986.  Routine  sam- 
pling locations  were  located  throughout  the  estu- 
ary from  the  sale  water  barrier  on  the  Calcasieu 
River  north  of  Interstate  10  to  the  mouth  of  the 
system  at  Cameron.  This  volume  II,  presents  re- 
ports which  discuss:  (1)  primary  producers,  with 
respect  to  phytoplankton,  diatoms,  and  bluegreen 
algae  are  indicators  of  water  quality,  eutrophica- 
tion, and  ecological  effects  of  water  pollutants;  (2) 
zooplankton;  (3)  benthos  and  trophic  structure  and 
the  effects  of  pollutants  on  macrobenthic  commu- 
nities; and  (4)  nekton  assemblages  of  the  Calcasieu 
River/Lake  complex.  (See  W89-06606  thru  W89- 
06622)  (Lantz-PTT) 
W89-06605 


CHECKLIST  OF  PHYTOPLANKTON  FOR  THE 
CALCASIEU  RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Biological  and  Environmental  Sciences. 

R.  S   Maples. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 

Lake  Complex   (CALECO).   Report   No.   DOE/ 

EP/311111-l-Vol.  2,  June  26,  1987.  Final  Report. 

p  74-86,  8  ref.  DOE  Grant  DE-FG01-83EP31 1 1 1 

Descriptors:  "Phytoplankton,  "Species  composi- 
tion, "Estuaries,  "Louisiana,  "Calcasieu  River, 
"Calcasieu  Lake,  Surveys,  Ecosystems,  Taxono- 
my, Plankton,  Diatoms. 

A  checklist  of  phytoplankton  taxa  for  the  Calca- 
sieu River/Lake  Complex,  Louisiana,  is  presented. 
A  total  of  115  taxa  representing  61  genera  is  re- 
ported    The    most    frequently    encountered    taxa 


were  species  of  Astenonella.  Chaetoceros, 
odiscus.  Navicula,  Odontella.  Pleurosigma. 
solenia,    Skeletonema,   Thalassiosira,   and 
siothrix.  Chaetoceros.  Rhizosolema,  and  N 
had   the  largest  number  of  species.  The 
dominated  the  phytoplankton  for  most  of  tl 
Substantial     populations     of    dinoflagellat 
micro  flagellates  were  present  in  the  spri 
summer  months.  A  bluegreen  alga  was  abui 
one  station  in  the  spring  of  1984.  (See  als 
06605)  (Author's  abstract) 
W89-06606 


DIATOMS  AS  INDICATORS  OF  V 
QUALITY  IN  THREE  BAYOUS  OF  TH1 
CASIEU  RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  I 
Biological  and  Environmental  Sciences. 
R.  S.  Maples. 

IN:  Ecosystem  Analysis  of  the  Calcasieu 
Lake  Complex  (CALECO).  Report  No. 
EP/31111-l-Vol.  2,  June  26,  1987.  Final  R( 
87-103,  1  fig,  4  tab,  13  ref.  DOE  Grant  DE 
83EP31111. 

Descriptors:  "Estuarine,  "Bioindicators,  *E 
"Louisiana,  "Water  quality,  "Bayous,  *C 
River,  "Calcasieu  Lake,  Ecosystems,  Ec( 
effects,  Eutrophication,  Water  pollution  t 
Wastewater,  Urban  runoff. 

A  total  of  99  periphytic  diatom  taxa  were  c< 
in  three  bayous  of  Calcasieu  Estuary,  Lo 
Eutrophic  and  mesotrophic  species  were  id 
and  found  to  be  widespread  in  all  three 
The  most  common  eutrophic  taxa  were  Cy 
meneghiniana  Kutz.,  Gomphonema  pa 
Kutz.,  Nitzschja  ganderscheimiensis  Krass 
Nitz.  palea  (Kutz.)  W.  Sm.  The  absence  o 
tion-sensitive  taxa  and  high  autotrophic 
values  in  Contraband  Bayou  indicated  tl 
bayou  was  at  a  critical  level  of  eutrophicatii 
pollution  was  attributed  to  a  sewage  outf; 
the  mouth  of  Contraband  Bayou,  urban 
urban  activities  (e.g.,  discarding  grassclipf 
the  bayou),  and  summer  stagnation  of  th( 
column.  (See  also  W89-06605)  (Author's  a 
W89-06607 


BLUEGREEN  ALGAE  AS  INDICATOI 
EUTROPHICATION  IN  THREE  BAYO 
THE  CALCASIEU  RIVER/LAKE  COMPI 

McNeese  State  Univ.,  Lake  Charles,  LA.  I 
Biological  and  Environmental  Sciences. 
R.  S.  Maples. 

IN:  Ecosystem  Analysis  of  the  Calcasieu 
Lake  Complex  (CALECO).  Report  No. 
EP/31111-l-Vol.  2,  June  26,  1987.  Final  R< 
104-1 13,  1  fig,  2  tab,  12  ref.  DOE  Grant  DE 
83EP31111. 

Descriptors:  "Louisiana,  "Estuaries,  "Bk 
tors,  "Cyanophyta,  "Algae,  "Eutroph 
"Bayous,  "Calcasieu  River,  "Calcasieu 
Water  quality,  Estuaries,  Wetlands,  Ecos 
Hydrogen  ion  concentration,  Nutrients,  Te 
ture,  Eutrophication. 

A  total  of  fifteen  bluegreen  algal  taxa  were 
ed  in  three  bayous  of  Calcasieu  Estuary,  Lo 
Eutrophic  and  mesotrophic  species  were  idi 
and  found  to  be  widespread  in  all  three  1 
The  most  common  taxa  were  Anacystis  n 
(Lightfoot)  Drouet  and  Daily,  Oscillatori 
Ag.,  Microcoleus  lyngbyaceaus  (Kutz.)  ( 
and  Schizothrix  calcicola  (Ag.)  Gomont.  / 
logical  profile  sheet  on  several  common  ta 
prepared  which  included  pH,  saprobic  indei 
ents,  halobion,  temperature,  habitat,  and 
Based  on  the  total  number  of  taxa  present 
samples.  Contraband  Bayou  and  Bayou 
show  the  greatest  tendency  toward  a  eu 
status.  (See  also  W89-06605)  (Author's  al 
W89-06608 


PHYTOPLANKTON    ECOLOGY    OF    C 
SIEU  LAKE,  LOUISIANA, 

McNeese  State  Univ.,  Lake  Charles,  LA.  C 
Biological  and  Environmental  Sciences. 
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WATER  CYCLE— Field  2 


.  S  Maples 

N    !  cosystem   Analysis  of  the  Calcasieu   River/ 

.ike   Complex   (CALECO).    Report    No.    DOE/ 

P  31111-1-Vol.  2.  June  26.  1987.  Final  Report,  p 

14-152.  5  fig,  'i  tab.  34  ref  DOE  Grant  DE-FG01- 

JEP31111. 

lescriptors:  'Estuaries.  *Phytoplankton.  'Ecosys- 
mv  'Louisiana,  Biomass,  Primary  productivity, 
Mcies  diversity.  Tidal  currents.  Mixing,  Chloro- 
iyll  a.  Seasonal  variation.  Calcasieu  Lake,  Dia- 
ims,  Dinoflagallates. 

tiytoplankton  community  structure,  biomass,  and 
imarv  productivity  were  investigated  for  Calca- 
;u  Lake.  Louisiana.  Calcasieu  Lake  is  one  of  four 
oad.  shallow,  turbid  estuarine  lakes  in  Calcasieu 
stuarv  Marine  and  euryhaline  diatoms  dominated 
e  phytoplankton  community  for  most  of  the  year 
ith  substantial  populations  of  dinoflagellates  and 
icroflagellates  present  in  the  spring  and  summer 
onths.  Species  diversity,  redundancy,  and  niche 
eadth  values  were  calculated  to  aid  the  interpre- 
:ion  of  an  extremely  patchy  phytoplankton  com- 
jmtv  All  stations  were  strongly  influenced  by 
lal  circulation  and  had  very  high  salinity 
.I.M.I.)  values.  Chlorophyll  a  values  were  ele- 
ted  in  the  summer  and  winter  months.  A  com- 
risori  of  water  column  nutrients  (N02  +  N03, 
Hi.  P04)  with  annual  chlorophyll  a  values  indi- 
ted that  nutrients  were  not  a  limiting  factor  for 
ytoplankton  productivity.  Phytoplankton  pri- 
iry  productivity  is  subject  to  seasonal  variability 
t  acute  changes  in  biomass  (chlorophyll  a)  and 
xiuctivity  occur  in  relation  to  meteorologic  and 
drologic  events,  e.g.,  rainfall  and  riverine  flow, 
comparison  of  phytoplankton  growth  with  a 
svious  study  indicated  that  there  has  not  been 
1  substantial  change  in  the  health  of  the  phyto- 
nkton  community  of  Calcasieu1  Lake  from  1980- 
$5.  (See  also  W89-06605)  (Author's  abstract) 
S9-06609 


•OPLANKTON  IN  THE  CALCASIEU  RIVER/ 
KE  COMPLEX:  RATIONALE,  GENERAL 
iTHODS,   AND  METHOD  VERIFICATION 

:Neese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
•logical  and  Environmental  Sciences. 
Vecchione. 

Ecosystem  Analysis  of  the  Calcasieu  River/ 
te  Complex  (CALECO).  Report  No.  DOE/ 
/311111-1-Vol.  2,  June  26,  1987.  Final  Report. 
53-184,  14  fig,  22  ref.  DOE  Grant  DE-FG01- 
■31111. 

scriptors:  'Louisiana,  'Zooplankton,  *Estuaries, 
imphng,  'Biological  samples,  'Experimental 
ign.  'Calcasieu  River,  'Calcasieu  Lake,  Fish, 
istaceans,  Taxonomy,  Population  distribution! 
tribution   patterns.   Species  diversity,   Bayous. 

mier-Plain  estuaries  are  unique,  yet  have  not 
n  studied  in  detail.  The  zooplankton  of  one 
n  estuary,  the  Calcasieu  Estuary  in  southwest- 
Louisiana,  was  studied  during  a  31-month 
iod  (September  1983  -  April  1986)  with  several 
Wives  A  series  of  presentations  describes:  (1) 
S-term  patterns  in  the  distribution  and  abun- 
ce  of  the  copepod  Acartia  tonsa;  (2)  the  distri- 
ons  of  zooplankton  in  three  estuarine  bayous 
are  subject  to  different  anthropogenic  stresses- 
the  overall  distributional  patterns  of  zooplank- 
throughout  the  estuary;  and  (4)  the  incidence 
ctoparasitic  copepods  on  ichthyoplankton.  This 
:r  describes  the  general  methods  that  were 
mon  to  all  of  these  projects  and  presents  the 
'Its  of  some  projects  designed  to  determine  the 
ts  of  these  data.  The  principal  sampling  strate- 
consisted  of  a  triplicate  series  of  one-minute 
s  made  with  a  0.5-m  ring  net  of  0.153-mm 
ing  and  a  soft  cod  end.  Several  hydrographic 
imeters  were  also  measured  at  each  station 
perature,  conductivity,  dissolved-oxygen  con- 
ration,  and  pH  were  each  measured  at  1-m 
rvals  from  the  bottom  to  the  surface,  and 
:ni-disk  depth  was  determined.  These  methods 
e  used  over  a  31 -month  period  (September 
>  to  April  1986)  at  33  stations  located  through- 
trie  Calcasieu  Estuary  from  the  saltwater  bar- 
north  of  Lake  Charles  to  Calcasieu  Pass  near 
leron.  All  fish  larvae  and  postlarvae,  and 
"ip  postlarvae  were  sorted  from  all  samples 


Each  sample  was  also  sorted  for  fish  eggs,  decapod 
larvae,  copepods,  and  numerically-dominant  zoo- 
plankton. The  copepod  Acartia  tonsa  overwhelm- 
ingly dominated  the  numbers  of  animals  collected. 
The  numerically-dominant  fish  from  the  summer 
assemblage  were  Anchoa  spp.  Decapod  crustacean 
larvae  proved  to  be  speciose  but  very  patchy  in 
distribution.  Changes  in  abundance  on  a  temporal 
scale  of  hours  or  a  spatial  scale  of  a  few  km 
unquestionably  affect  comparative  studies  but  in  a 
magnitude  and  pattern  that  cannot  be  predicted 
based  simply  on  assumptions  of  vertical  migration 
or  tidal  transport.  For  comparative  purposes  it  is 
necessary  to  select  species  with  the  least-observed 
variance  in  abundance  on  these  scales.  (See  also 
W89-06605)  (Author's  abstract) 
W89-06610 


LONG-TERM  TRENDS  IN  THE  ABUNDANCE 
OF  ACARTIA  TONSA  IN  THE  CALCASIEU 
RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
M.  Vecchione. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 
Lake  Complex  (CALECO).  Report  No.  DOE/ 
EP/3 1111-1  -Vol.  2,  June  26,  1 987.  Final  Report,  p 
185-201,  5  fig,  15  ref.  DOE  Grant  DE-FG01- 
83EP31111. 

Descriptors:  'Louisiana,  'Copepods,  'Population 
dynamics,  'Estuaries,  'Calcasieu  River,  'Calcasieu 
Lake,  'Population  density,  Salinity,  Water  temper- 
ature, Mixing. 

Data  on  the  abundance  of  adult  Acartia  tonsa  are 
combined  from  three  data  sets.  These  data  were  all 
collected  by  similar  methods  at  two  stations  in 
Calcasieu  Lake  and  included  samples  taken  during 
51  months  over  a  132  month  period  (1975-1986). 
Both  mean  abundance  and  maximum  abundance 
increased  by  a  factor  of  a  2  and  then  decreased  to 
the  original  levels  during  this  period.  Although 
there  was  a  slight  trend  of  increasing  abundance 
overall,  this  trend  was  not  statistically  significant. 
All  samples  that  included  high  abundances  (> 
10,000  individuals  /cu  m)  were  collected  when  the 
water  column  was  not  stratified  in  either  salinity  or 
temperature,  probably  indicating  an  interacation 
between  wind  mixing  of  this  very  shallow  water 
column  and  the  vertical  distribution  of  A.  tonsa 
(See  also  W89-06605)  (Author's  abstract) 
W89-066U 


ZOOPLANKTON  DISTRIBUTION  IN  THREE 
ESTUARINE  BAYOUS  OF  THE  CALCASIEU 
RIVER/LAKE  COMPLEX  WITH  DIFFERENT 
TYPES   OF  ANTHROPOGENIC  INFLUENCE, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5C 
W89-06612 


ZOOPLANKTON  DISTRIBUTION  IN  THE 
CALCASIEU  RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
M.  Vecchione. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 
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The  overall  distribution  of  five  major  zooplankton 
taxa  is  summarized  based  on  six  sets  of  synoptic 
samples  collected  at  stations  throughout  the  Calca- 
sieu Estuary.  The  taxa  were:  The  copepods  Acar- 
tia tonsa,  Paracalanus  crassirostris,  and  Euryte- 
mora  affinis  and  the  fish  Brevoortia  sp.  and 
Anchoa  spp.  Although  A.  tonsa  were  collected 
throughout  the  year  they  were  much  more  abun- 
dant during  May-September  than  during  the  colder 
months.  P.  crassirostris  was  particularly  abundant 
in  September,  when  it  was  found  throughout  Cal- 
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casieu  Lake,  the  lower  ship  channel,  and  Choupi- 
que  Bayou.  E  affinis  was  typically  found  in  the 
upper  ship  channel  and  bayous;  however,  on  May 
6  1984  maximum  abundance,  although  low  when 
compared  with  that  in  March  and  July  was  shifted 
to  the  south  ends  of  both  Calcasieu  Lake  and  the 
ship  channel.  Postlarval  menhaden  (Brevoortia)  al- 
ternate with  anchovies  (Anchoa)  as  seasonal  do- 
minants of  the  ichthyoplankton,  with  menhaden 
numerous  throughout  the  cooler  months  and  an- 
chovies distributed  bimodally  in  warmer  months, 
exhibiting  decreased  abundance  during  midsum- 
mer. (See  also  W89-06605)  (Lantz-PTT) 
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The  incidence  of  ectoparasite  copepods  on  ichth- 
yoplankton in  Calcasieu  Estuary,  Louisiana,  was 
examined.  Although  relationships  between  parasit- 
ic copepods  and  fishes  are  well  documented,  there 
have  been  no  studies  that  deal  specifically  with 
infestations  on  larval  or  postlarval  fishes.  In  this 
study,  infestations  were  found  in  only  three  taxa: 
Anchoa  spp.  (3.6%),  Brevoortia  sp.  (0.2%),  and 
Gobndae  (4.4%).  Although  36.4%  of  the  fish  ex- 
amined (n  =  27,167)  were  larvae,  only  postlarval 
fishes  were  infested.  The  parasites  are  believed  to 
be  members  of  the  order  Siphonostomatoida.  The 
sites  of  parasite  attachment  were  completely  con- 
stant within  each  fish  taxon  but  differed  among 
taxa.  All  copepods  parasitic  on  Anchoa  sp.  were 
attached  on  the  dorsal  surface.  Those  found  at- 
tached to  Brevoortia  sp.  were  located  on  the  ven- 
tral  surface.   All   copepods   parasitic   on   Gobiids 
were  found  laterally  on  the  caudal  peduncle.  The 
distribution  of  parasitized  fishes  was  examined  in 
comparison   with   the  overall   distribution   of  the 
species.    Parasitized    Brevoortia    were    generally 
found  in  low  salinity  water  (<  10  parts  per  thou- 
sand) but  no  taxon  appeared  to  be  associated  with 
any  particular  temperature  range.  The  distribution 
of  parasitized  gobiids  appeared  to  be  very  restrict- 
ed, but  this  was  probably  an  artifact  of  collection 
methods.  The  incidence  of  parasites  was  examined 
as  a  possible  indicator  of  sublethal  stress  in  the 
ecosystem.  It  was  hypothesized  that  rates  of  para- 
sitism would  be  higher  in  more  heavily  polluted 
areas  of  the  estuary.   These   data  proved   to  be 
inadequate  to  address  this  hypothesis  because  the 
numbers   of  fishes   in   the   two   polluted   bayous, 
Contraband  and  d'Inde,  were  consistently  so  low 
that  parasitism  rates  as  high  as  25%  would  not 
have  been  detectable.  (See  also  W89-06605)  (Au- 
thor's abstract) 
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Descriptors:  "Trophic  level,  *Es(uaries,  *Benlhos, 
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Benthic  assemblages  in  Calcasieu  Lake  (Louisiana) 
were  studied  at  1 1  sampling  sites  from  October 
1983  through  November  1985.  The  sites  were  nu- 
merically dominated  by  subsurface-deposit  feeders, 
consisting  mostly  of  polychaetes.  Greater  densities 
of  macrofauna  were  collected  in  the  northern 
(upper)  sites  of  the  lake  than  were  collected  in 
West  Cove  or  the  southern  sites.  Abundances  in 
the  upper  lake  stations  of  polychaetes,  oligo- 
chaetes,  and  amphipods  accounted  for  most  of  the 
discrepancy  among  sites.  Trophic  groups  of  ma- 
crofauna and  macrofuanal  abundances  were  with- 
out consistent  seasonal  pattern,  perhaps  due  to  the 
abundance  of  nutrients  in  the  estuary  throughout 
the  year.  The  dominance  of  subsurface-deposit 
feeders  may  be  additional  evidence  that  substantial 
sedimented  nutrients  are  buried  below  the  sedi- 
ment-water interface  in  Calcasieu  Lake;  thus  those 
nutrients  are  available  only  to  species  that  live 
below  the  sediment  surface.  (See  also  W89-06605) 
(Author's  abstract) 
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TROPHIC  STRUCTURE  OF  MACROBENTHIC 
COMMUNITIES  IN  THE  CALCASIEU  RIVER/ 
LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
G.  R.  Gaston. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 
Lake  Complex  (CALECO).  Report  No.  DOE/ 
EP/31111-l-Vol.  2,  June  26,  1987.  Final  Report,  p 
318-372,  4  fig,  5  tab,  44  ref.  DOE  Grant  DE-FG01- 
83EP31111. 

Descriptors:  'Trophic  level,  "Benthos,  "Calcasieu 
River,  "Calcasieu  Lake,  "Louisiana,  "Ecosystems, 
Estuaries,  Flow  discharge,  Food  habits,  Species 
composition,  Ecological  effects,  Sediment-water 
interface. 

Trophic  groups  were  used  to  investigate  broad 
patterns  and  predict  species  interactions  of  macro- 
benthic  assemblages  in  Calcasieu  Estuary,  Louisi- 
ana. Benthic  assemblages  of  the  estuary  were  nu- 
merically dominated  by  deposit-feeding  species. 
Surface-deposit  feeders  were  the  most  abundant 
macrobenthos  of  the  upper  estuary,  subsurface- 
deposit  feeders  dominated  the  lower  estuary,  and  a 
trophically  well-mixed  assemblage  inhabited  the 
middle  estuary.  There  were  periodic  shifts  in  spe- 
cies dominance  within  each  region,  but  the  shifts 
were  without  temporal  pattern  and  seldom  led  to 
changes  in  trophic  structure  of  the  region.  The 
upper  estuary  was  dominated  by  several  early- 
colonizing  species  which  were  able  to  switch  feed- 
ing mode  with  changes  in  water  flow.  Dominance 
by  such  species  may  suggest  that  disturbance  in  the 
upper  estuary  had  a  direct  effect  on  macrobenthic 
communities.  Disturbances  may  have  eliminated 
macrobenthic  species  before  they  could  establish  a 
well-mixed  community.  Trophically  mixed  com- 
munities of  the  middle  estuary  probably  were  in- 
dicative of  fewer  disturbances  there.  The  domi- 
nance of  the  lower  estuary  by  subsurface-deposit 
feeders  probably  indicates  that  sedimenting  food  in 
Calcasieu  Lake  was  not  utilized  at  the  sediment- 
water  interface,  but  became  buried  and  thus  was 
available  only  to  subsurface-deposit  feeders.  (See 
also  W89-06605)  (Author's  abstract) 
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Macrobenthic  species  of  the  Calcasieu  Estuary 
were  categorized  into  seven  trophic  groups:  sur- 
face-deposit feeders;  subsurface-deposit  feeders; 
suspension  feeders;  carnivores;  herbivores;  para- 
sites; and  omnivores.  Classification  for  the  118  taxa 
collected  were  based  primarily  on  available  litera- 
ture. However,  species  which  could  not  be  confi- 
dently classified  using  available  literature  were  dis- 
sected for  analysis  of  gut  contents  or  maintained  in 
laboratory  aquaria  for  observation  of  feeding 
mode.  Most  species  and  most  members  of  macro- 
benthic assemblages  in  the  Calcasieu  Estuary  were 
deposit  feeders.  Carnivores  were  the  next  largest 
trophic  group,  though  they  represented  far  fewer 
individuals.  Only  a  few  taxa  were  omnivorous,  and 
parasites  and  herbivores  were  represented  by  a 
single  species  each.  (See  also  W89-06605)  (Au- 
thor's abstract) 
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Species  of  nekton  were  sampled  monthly  by  trawl 
in  Calcasieu  Lake,  a  chenier-plain  estuary,  from 
October  1983  to  August  1986.  Additionally,  nekton 
species  were  sampled  monthly  by  seine  in  Calca- 
sieu Lake  and  in  three  bayous  that  feed  into  the 
estuary,  from  September  1985  to  August  1986.  For 
each  sample,  number  of  individuals  and  total  bio- 
mass  of  each  species  was  recorded.  Also,  individ- 
uals of  commercially  important  species  (penaeid 
shrimps,  Brevoortia  spp.,  sciaenids)  were  weighed 
and  measured.  For  purposes  of  analysis,  three  dif- 
ferent data  sets  were  defined,  as  follows:  (a)  trawl 
samples  from  Calcasieu  Lake;  (b)  seine  samples 
from  Calcasieu  Lake;  and  (c)  seine  samples  from 
three  bayous  (bayous  Choupique,  Contraband  and 
d'Inde).  For  each  data  set,  detrended  correspond- 
ence analysis  (DCA)  was  performed  on  a  species- 
by-sample  matrix  containing  numbers  of  individ- 
uals of  all  species  sampled.  Of  the  three  bayous 
sampled,  Choupique  Bayou  was  comparatively  un- 
affected by  human  activities.  Contraband  Bayou 
and  Bayou  d'Inde  have  been  highly  modified  by 
human  activities;  both  have  been  dredged  and 
channelized  along  portions  of  their  lengths,  and 
both  receive  wastes  from  municipal  sewage  treat- 
ment plants.  In  addition,  Bayou  d'Inde  receives 
industrial  waste  from  a  large  petrochemical  com- 
plex. Choupique  Bayou  was  quite  rich  in  species, 
with  an  average  of  23.7  species  sampled  each 
month.  The  species  found  in  Contraband  Bayou 
were  a  subset  of  those  found  in  Choupique  Bayou. 
Samples  from  Contraband  Bayou  averaged  14.8 
species  each  month,  but  lacked  many  oxygen-sensi- 
tive species  found  in  Coupique  Bayou.  Species 
found  in  Bayou  d'Inde  were  a  restricted  subset  of 
those  found  in  Contraband  Bayou  (average  of  10.1 
species  sampled  each  month).  Most  of  the  species 
inhabiting  Bayou  d'Inde  were  relatively  less  abun- 
dant than  in  Contraband  Bayou.  The  results  of  this 
study  suggest  that  human  activities  dramatically 
reduced  the  number  of  species  found  in  a  bayou, 
and  reduced  the  value  of  the  bayou  as  a  nursery 
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The  main  components  of  this  report  were:  (1) 
numerical  modeling  of  circulation  and  disper 
characteristics  in  Calcasieu  Lake;  (2)  salt  flux  c 
putations  in  the  bayous,  used  as  a  means  of  des< 
ing  the  hydrographic  features  of  the  inner  port 
of  the  Calcasieu  system;  and  (3)  time  series  cur 
meter  moorings  in  Calcasieu  Lake.  The  main 
complishment  was  the  implementation  of  the 
drodynamic/dispersion  model.  The  model  is  a 
tically-integrated  finite-difference,  unsteady, 
nonlinear  numerical  model,  implemented  oi 
DEC  VAX  1 1/780  system  under  VMS.  The  mc 
is  tidally  forced  at  Calcasieu  Pass,  accepts  fi 
water  input  from  multiple  rivers,  and  has  a  ho 
geneous  steady  wind  stress.  Besides  yielding  f 
field,  changes  in  sea  level,  salinity,  and  sedin 
distributions  for  Calcasieu  Lake  were  also  simi. 
ed.  A  thorough  validation  of  the  model  is  requi 
This  is  a  highly  desirable  future  work  task 
simulation  model  is  a  powerful  tool  in  testing 
potheses  and  in  planning  field  sampling,  but 
model  has  limitations.  In  this  case,  the  com| 
effects  introduced  by  gravitational  circulatior 
the  Calcasieu  Ship  Channel  are  not  properly 
eluded.  (See  also  W89-06605  and  W89-06622)  (, 
thor's  abstract) 
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The  Calcasieu  River/Lake  Complex  is  an  imp 
tant  resource  in  southwestern  Louisiana.  The  v 
tershed  of  the  system  has  been  developed  by  n 
nicipal,  industrial,  and  agricultural  interests,  a 
the  waterways  are  used  for  waste  discharge,  trai 
portation,  recreation,  and  commercial  fisheries.  I 
cause  of  the  multiple  uses  of  the  system,  there  i: 
potential  for  degradation  of  the  estuary.  This  doc 
ment  reports  on  research  undertaken  in  an  effort 
understand  the  basic  ecology  of  the  Calcasi 
River/Lake  Complex  and  to  evaluate  the  effects 
human  activities  on  that  ecology.  Part  of  the  wo 
involved  surveying  the  Calcasieu  Estuary  for  t 
presence  of  anthropogenic  substances  as  well 
analyses  of  the  effects  of  human  activities  on  t 
biotic  communities  within  the  estuary.  The  fie 
sampling  and  monitoring  were  conducted  fro 
October  1983  through  August  1986.  Routine  sai 
pling  locations  were  located  throughout  the  est 
ary  from  the  salt  water  barrier  on  the  Calcasii 
River  north  of  Interstate  10  to  the  mouth  of  tl 
system  at  Cameron.  This  volume,  the  final  volun 
of  a  four  volume  series  contains  seven  appendic 
to  the  main  report.  They  are:  (1)  Supporting  da 
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Water  quality  and  special  pollutants;  (2)  Sup- 
ling  data  for  chemistry;  (3)  Supporting  data  for 
nary  producers;  (4)  Supporting  data"  for  /oo- 
tftton;  (>)  Supporting  data  for  benthos;  (6)  Sup- 
ting  data  for  nekton;  and  (7)  Supporting  data 

hydrology.   (See   also   W89-06605   and*W89- 
ID(Lantz-PTT) 
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liable  from  National  Technical  Information 
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:riptors:  *Tidal  hydraulics,  *Mathematical 
els.  *Puget  Sound,  *Tidal  currents,  *Tides, 
shington.  Model  studies,  Tidal  amplitude, 
inels.    Model    testing,    Tidal    energy,    Tidal 
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s  and   tidal    transports   within   Puget   Sound 

been  calculated  using  a  model  in  which  the 
id  is  represented  by  79  channels  connected  at 
mctions.  Linearized  equations  of  motion  were 

to  determine  channel  cross-sectionally  aver- 

quantities  for  the  principal  tidal  constituents 
ub  2.  K  sub  1,  S  sub  2,  N  sub  2,  O  sub  1,  P  sub 

sub  4).  For  the  M  sub  2  tide  the  amplitudes 
phases  at  the  entrances  to  the  Sound  and  the 
on  coefficients  in  the  channels  were  adjusted 
ing  observed  and  modeled  tidal  distributions 
best  agreement;  for  other  constituents,  only 
idal  amplitudes  and  phases  at  the  entrances 

adjusted.  Data  from  47  tide  stations  in  Puget 
d   were   used   for  fitting   model   parameters. 

amplitudes  and  phases  match  observations 
an  average  difference  of  less  than  1  cm  and  2 
;es,  respectively  for  each  of  the  constituents 
ited.  Transport  values  from  the  model  were 
quently  compared  to  transports  calculated 
currents  measured  on  four  sections  across  the 
d  at  both  M  sub  2  and  K  sub  1  frequencies. 

transports  at  the  M  sub  2  frequency  match 
ansports  ca'culated  from  the  data  with  aver- 
lifference  of  <  3%  for  amplitude  and  4.3 
es  for  phase.  The  model  was  also  used  to 
lated    cross-sectionally    averaged    tidal    cur- 

tidal  prisms,  and  tidal  dissipation  rates  for 
omposite  tide  and  for  constituents.  As  an 
pie  of  those  results,  the  composite  tide  and 
I  sub  2  and  K  sub  1  constituents  have  tidal 
s  or  7.69,  4.74  and  3.73  cu  km  and  dissipation 
of  733,  528  and  78  MW,  respectively    (Au- 

abstract) 
36632 


VTIC    SURFACE     MICROLAYER     CON- 
INATION  IN  CHESAPEAKE  BAY, 

le  Pacific   Northwest   Labs..   Sequim    WA 

e  Research  Lab. 

nmary  bibliographic  entry  see  Field  5B. 
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^FICIAL  USES  OF  DREDGED  MATERIAL 
HALLOW  COASTAL  WATERS;  CHESA- 
E  BAY  DEMONSTRATIONS, 

of  Engineers.    Baltimore.    MD.    Baltimore 

et 

imary  bibliographic  entry  see  Field  5E. 
J6667 


HEMICAL  CHARACTERIZATION  OF 
ARINE  BENTHIC  MICROBIAL  COMMU- 
CTS       LSE  IN  ASSESS,NG  POLLUTION 

a  State  Dept.  of  Environmental  Regulation 
assee 

irnary  bibliographic  entry  see  Field  5C. 
16735 


MARINE  SEDIMENT  TOXICITY  TESTS, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  SA 

W89-06739 


TOXICITY  OF  U.S.  WATERWAY  SEDIMENTS 
WITH  PARTICULAR  REFERENCE  TO  THE 
NEW  YORK  HARBOR  AREA, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5C 
W 89-06740 


DETERMINATION  OF  ORGANIC  CHEMI- 
CALS IN  SEDIMENTS  TAKEN  FROM  THREE 
UNPOLLUTED  ESTUARIES  IN  SOUTHWEST 
ENGLAND, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  2J 
W89-06763 


INTERDISCIPLINARY  APPROACH  TO  VALU- 
ATION OF  MICHIGAN  COASTAL  WET- 
LANDS, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  6B 

W89-06879 


CHANGES  IN  TIDAL  FLOW,  CIRCULATION 
AND  FLUSHING  CAUSED  BY  DREDGE  AND 
FILL  IN  TAMPA  BAY,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

C.  R.  Goodwin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225  USGS 
Water-Supply  Paper  2282,  1987.  88p,  61  fig,  19  tab 
41  ref. 

Descriptors:  *Circulation,  *Flushing,  *Model  stud- 
ies, *Dredge  and  fill,  *Estuaries,  *Bays,  *Water 
circulation,  'Florida,  Tampa  Bay,  Tides,  Two-di- 
mensional models. 

Tampa  Bay,  Florida,  has  undergone  extensive 
physical  changes  due  to  construction  of  cause- 
ways, islands,  channels,  and  shoreline  fill.  These 
changes  have  caused  a  6%  reduction  in  the  quanti- 
ty of  water  that  enters  and  leaves  the  bay  due  to 
tidal  action.  A  two-dimensional  computer  model 
was  used  to  simulate  changes  in  both  tidal  and 
residual,  water  and  constituent  transport  between 
1880,  1972,  and  projected  for  1985.  Computations 
revealed  tide-induced  circulation  patterns  in  1880 
consisting  of  20  interconnected  circulatory  features 
that  ranged  in  diameter  from  1  to  6  mi.  Circulation 
decreased  about  45,000  cu  ft/sec  at  the  Gulf  of 
Mexico  to  zero  at  the  head  of  Hillsborough  and 
Old  Tampa  Bays  with  a  striking  exception  in  mid- 
Tampa  Bay.  A  10-mile  section  was  found  to  have 
exceptionally  low  average  circulation,  5,000  cu  ft/ 
sec,  that  restricted  the  interchange  of  water  and 
constituents.  Changes  in  size,  position,  shape,  and 
intensity  of  circulatory  features  since  1880,  caused 
by  dredge  and  fill  construction,  increased  tide- 
induced  circulation  and  flushing  throughout  most 
of  the  bay.  A  computed  29%  circulation  increase 
in  the  restricted  section  may  have  contributed  to 
increased  bay  salinity  and  more  rapid  flushing  of 
contaminants  from  the  bay  to  the  Gulf  of  Mexico. 
(USGS) 
W89-06893 


STUDY   OF   THERMALLY    INDUCED   TIME- 
DEPENDENT  CANISTER  MIGRATION, 

California  Univ.,   Berkeley.   Dept.  of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E 
W89-06926 


GEOCHEMISTRY  OF  COPPER  AND  CHRO- 
MIUM ORGANIC  COMPLEXES  IN  NARRA- 
GANSETT  BAY  INTERSTITIAL  WATERS, 

Rhode  Island  Univ..  Kingston.  Graduate  School  of 


Saline  Water  Conversion — Group  3A 

Oceanography. 
G.  S.  Douglas. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8627621.  Ph.D.  Dissertation,  1986' 
198p,  32  fig,  II  tab.  103  ref. 

Descriptors:  *Geochemistry,  *Estuaries,  *Narra- 
gansett  Bay,  "Copper,  *Chromium,  'Interstitial 
water,  *Metal  complexes,  Trace  metals,  Dis- 
solved solids,  Estuarine  environment,  Sediments 
Rhode  Island. 

Dissolved  organic  copper  and  chromium  complex- 
es were  measured  in  both  overlying  and  interstitial 
water  of  Narragansett  Bay  and  mesocosm  sedi- 
ments using  CI 8  reverse-phase  chromatography 
and  atomic  absorption  spectroscopy.  In  the  inter- 
stitial and  overlying  water,  the  isolation  procedure 
recovered  22-67%  of  the  total  dissolved  copper, 
23-55%  of  the  total  dissolved  chromium  and  14- 
40%  of  the  dissolved  organic  copper.  In  a  second 
study,  interstitial  water  copper-organic  complexes 
were  isolated  from  sediments  from  the  Narragan- 
sett Bay  and  a  series  of  experimental  mesocosms. 
Interstitial  dissolved  copper  generally  decreased 
with  depth  to  a  relative  constant  value,  although 
concentration  maxima  were  usually  seen  within  the 
upper  parts  of  the  cores  due  to  remobilization 
processes.  In  a  third  study,  CI 8  reverse-phase 
liquid  chromatography  and  atomic  absorption 
spectroscopy  were  used  to  isolate  and  quantify 
dissolved  interstitial  chromium-organic  complexes 
in  Narragansett  Bay  sediments.  The  concentration 
of  total  and  organic  chromium  (22-53%  of  the  total 
chromium)  increased  with  depth  in  the  core  and 
appeared  to  be  remobilized  from  a  chromium- 
sihca-organic  matter  solid  phase.  (Cremmins- 
AEPCO) 
W89-06931 


FINITE    ELEMENT    MODELING    OF    SHAL- 
LOW WATER  WAVES, 

North   Carolina   State    Univ.,    Raleigh.    Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H 

W89-06960 
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DESALINATION  COSTS  IN  AUSTRALIA;  A 
SURVEY  OF  OPERATING  PLANTS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Clayton  (Australia).  Ian  Wark  Labs. 
B.  R.  Smith,  and  E.  A.  Swinton. 
Desalination  DSLNAH,  Vol.  70.  No.  1-3    p  3-15 
November  1988.  5  fig,  2  tab,  13  ref. 

Descriptors:  *Desalination,  'Capital  costs,  *Cost 
analysis,  'Australia,  Comparison  studies,  Desalina- 
tion plants,  Brackish  water,  Seawater,  Reverse  os- 
mosis, Electrodialysis. 

A  survey  of  desalination  costs  in  Australia  was 
conducted  using  data  obtained  from  plant  opera- 
tors. Results  are  reported  in  second  quarter  1986 
Australian  dollars.  Unit  water  costs  range  from 
$0.76/kL  (for  a  precursor  to  deionization  for  boiler 
feed)  to  $14/kL  (for  emergency  supplies  for  an 
island  resort).  However,  an  average  figure  for  de- 
salination of  brackish  water  is  $3-$4/kL,  and  for 
seawater,  $5-10/kL  in  medium-sized  installations. 
Capital  costs  for  brackish  water  plants  have  been 
correlated  with  plant  design  capacity  ranging  from 
10  to  3400  kL/day.  There  is  insufficient  informa- 
tion to  allow  a  proper  comparison  between  reverse 
osmosis  and  electrodialysis  for  brackish  water  de- 
salination. (Author's  abstract) 
W 89-0649 5 


DESALINATION  OF  NON-CHLORINATED 
SURFACE  SEAWATER  USING  TFC  MEM- 
BRANE ELEMENTS, 


;. 
t 

< 

X 
S'. 

I 


75 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
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Allied-Signal,  Inc.,  San  Diego,  CA.  UOP  fluid 

Systems. 

W.  Cj.  Light,  J.  L.  Perlman,  A   B  Riedinger,  and 

D.  F.  Needham. 

Desalination  DSLNAH,  Vol.  70,  No.  1-3,  p  47-64, 
November  ll)88.  6  fig,  2  tab,  9  ref. 

Descriptors:  *Membranes,  'Desalination,  'Reverse 
osmosis,  *Saudi  Arabia,  *Seawater,  Thin  films. 
Red  Sea,  Fouling,  Copper  sulfate,  Membrane  proc- 
esses, Chlori  nation. 

The  Umm  Lujj  II  reverse  osmosis  (RO)  desalina- 
tion plant  in  Saudi  Arabia  has  produced  high  qual- 
ity potable  water  (<200  mg/L  total  dissolved 
solids  (TDS)  concentration)  at  better  than  design 
capacity  (4,400  cu  m/day  (1.16  MGD))  from  non- 
chlorinated  Red  Sea  surface  seawater  (42  g/L 
TDS  concentration)  since  May  1986.  The  plant 
employs  thin-film  composite  (TFC)  spiral-wound 
membrane  elements  manufactured  by  UOP  Fluid 
Systems.  During  the  two  years  of  operation,  there 
have  been  no  element  additions  or  replacements 
and  no  element  cleaning  has  been  required.  The 
only  meaningful  biological  concern  for  surface  sea- 
water  RO  plants  containing  TFC  membrane  is 
algae  growth,  which  is  effectively  controlled  by  a 
low  concentration  of  copper  sulfate.  The  seawater 
is  not  pretreated  with  a  general  disinfectant  such  as 
chlorine  because  other  live  microorganisms  in  the 
surface  seawater  do  not  attack  or  excessively  foul 
UOP's  TFC  membrane.  There  has  been  no  evi- 
dence of  fouling  by  microorganisms  or  other  fou- 
lants  at  Umm  Lujj.  This  is  reflected  in  the  normal- 
ized membrane  water  flux  after  the  two-year 
period  being  at  the  predicted  value  for  a  non- 
fouling  feedwater.  It  is  proposed  that  the  long-term 
stability  of  TFC  membrane  with  non-chlorinated 
surface  seawater  is  due  to  its  surface  properties. 
(Author's  abstract) 
W89-06496 


NANOFILTRATION  MEMBRANES  BROADEN 
THE  USE  OF  MEMBRANE  SEPARATION 
TECHNOLOGY, 

FilmTec  Corp.,  Minneapolis,  MN. 

J.  Cadotte,  R.  Forester,  M.  Kim,  R.  Petersen,  and 

T.  Stocker. 

Desalination  DSLNAH,  Vol.  70,  No.  1-3,  p  77-88, 

November  1988.  3  fig,  9  tab,  4  ref. 

Descriptors:  'Membranes,  'Separation  techniques, 
'Water  treatment,  'Desalination,  'Reverse  osmo- 
sis, 'Filtration,  Polymers,  Brackish  water,  Electro- 
plating, Potable  water,  Performance  evaluation, 
Food-processing  industry. 

Most  reverse  osmosis  (RO)  research  has  concen- 
trated on  the  development  of  single-pass  seawater 
membranes.  The  success  of  these  high  rejection 
membranes  has  created  interest  in  other  applica- 
tions requiring  less  demanding  salt  rejection,  or 
desiring  the  elimination  of  salt  from  a  feed  stream 
(diafiltration),  or  having  severe  chemical  resistance 
requirements.  All  would  prefer  to  operate  at  lower 
net  driving  pressures  than  demanded  by  the  high 
rejection  membranes.  This  paper  reports  on  the 
characteristics  of  three  such  tailored  membranes. 
These  membranes  have  been  designated  as  nanofil- 
tration  membranes  to  distinguish  them  from  the 
hyperfiltration  seawater  membranes.  The  first  is 
XP45,  a  polyamide  membrane  with  a  low  sodium 
chloride  rejection  that  makes  it  an  excellent  candi- 
date for  applications  such  as  the  processing  of  sally 
cheese  wheys  and  pharmaceutical  preparations 
The  second  is  NF70,  another  polyamide.  a  low 
pressure  membrane  with  rejections  suited  for  eon- 
verting  mildly  brackish  water  and  organic-laden 
raw  water  to  potable  water  that  meets  WHO 
standards.  The  third  is  XP20.  a  new  developmental 
membrane  for  the  maintenance  of  elect  roless 
copper  plating  baths.  (Author's  abstract) 
W89-06497 


COMPOSITE  MELAMINE-FORMALDEHYDE- 
FURFURALCOHOL  COPOLYMERIZATION 
MEMBRANE  FOR  REVERSE  OSMOSIS, 

I  i.in)iii  insi    dI    hiilr  Science  and    rechnolog) 
((  hina) 
W  w,  nl 

l)SI  NAM.   Vol.   70.   No     1-3,   p    137 


142,  November  1988.  4  tab,  3  ref. 

Descriptors:  'Reverse  osmosis,  'Desalination,  'Se- 
mipermeable membranes,  'Polymers,  Separation 
techniques.  Membranes  processes,  Catalysts.  Sulfu- 
ric acid.  Filter  media,  Sodium  chloride,  Mem- 
branes, Salt  resection,  Wettability,  Materials  test- 
ing. 

The  preparation  and  performance  of  a  new  com- 
posite reverse  osmosis  membrane,  composed  of  a 
microporous  substrate  and  a  barrier  layer  having 
cross-linked  polymeric  material  copolymerized  by 
trihydroxymethyl-melamine  (TMM)  and  furfural- 
cohol  (FA)  were  investigated.  The  ultrathin  semi- 
permeable barrier  of  the  composite  TMM-FA  co- 
polymerization  membrane  for  reverse  osmosis  is 
formed  on  the  porous  surface  of  polysulfone  sup- 
port membrane  by  copolymerization  between  mel- 
amine-formaldehyde  prepolymer  and  furfuralcohol 
under  sulfuric  acid  catalyst.  In  the  condition  of 
operation  pressure  20  kg/sq  cm  and  concentrated 
water  flux  20  L/hr,  the  membrane  has  95%  rejec- 
tion and  0.3  cu  m/sq  m-day  flux  for  1500  ppm 
aqueous  sodium  chloride.  The  factors  affecting  the 
reverse  osmosis  performance  of  the  composite 
membrane,  such  as  amount  of  the  prepolymer  cata- 
lyst and  additives  were  also  investigated.  The  addi- 
tion of  TMM  changed  the  structure  of  FA  poly- 
mer and  increased  the  flux  of  the  composite  mem- 
brane. When  the  amount  of  prepolymer  TMM  in 
the  coating  solution  was  increased,  the  sodium 
chloride  rejection  was  firstly  increased  and  then 
the  rejection  decreased  rapidly  while  flux  in- 
creased. The  optimum  concentration  of  TMM  and 
FA  in  the  solution  under  the  conditions  of  the 
experiment  was  1  and  2%  by  weight  respectively. 
The  optimum  concentration  of  sulfuric  acid  cata- 
lyst in  the  coating  solution  under  conditions  of  the 
experiment  was  2.5%  by  weight.  Additives  in  the 
coating  solution  may  be  used  to  improve  the  pot 
life  of  the  coating  solution  and  the  surface  wetta- 
bility of  the  substrate.  An  effective  cure  tempera- 
ture range  between  120  and  180  C  was  demonstrat- 
ed. (Geiger-PTT) 
W89-06498 


OXIDATION  OF  FORMALDEHYDE  SOLU- 
TIONS USED  FOR  THE  PRESERVATION  OF 
REVERSE  OSMOSIS  MEMBRANES:  PHASE 
II, 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-06627 
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OPERATING  POLICIES  FOR  RESERVOIR 
PUMPED-WATER  INTERTIES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

E.  E.  Whitlatch,  N.  R.  Bhaskar,  and  M.  J.  Martin. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  114,  No.  6,  p  687-703,  No- 
vember 1988.  6  fig,  3  tab,  16  ref,  2  append. 

Descriptors:  'Interbasin  transfer,  'Water  yield  im- 
provement, 'Water  supply,  'Reservoir  operation, 
'Pumping,  Stochastic  process,  Optimization,  Ohio, 
Statistical  methods,  Water  conveyance,  Case  stud- 
ies. Cost  analysis,  Water  shortage. 

One  means  to  increase  effective  water  supply  yield 
is  to  have  pumped-water  intertie  of  reservoirs.  The 
management  of  Hoover  Reservoir  and  its  associat- 
ed pumped-water  intertie  with  Alum  Creek  Reser- 
voir in  the  water  supply  system  of  Columbus, 
Ohio,  is  examined  using  the  method  of  implicit 
stochastic  optimization.  Optimal  monthly  pumping 
policies  are  derived  in  a  multiobjective  environ- 
ment involving  trade-offs  of  pumping  and  water 
supply  shortage  costs,  target  draft  rates,  and  reli- 
ability levels.  Policies  hcuristically  derived  from  a 
dynamic  programming  formulation  are  tested  for 
statistical  performance  using  simulation,  and  are 
parametrically  varied  to  determine  the  most  cost- 
effective  policies  for  a  given  reliability  level  and 
diili  rate.  Multiobjective  trade-off  analysis  can 
then  be  carried  out  between  pumpagc  cost,  target 


draft  rate,  and  reliability  In  the  case  study,  si 
cant  net  savings  result  from  the  use  of  pu 
water  rather  than  alternative  water  supply  so 
due  to  lower  softening  costs,  and  a  savings  ma 
zation  procedure  is  developed.  The  advantage 
disadvantages  of  implicit  stochastic  optimiz 
are  highlighted.  (Author's  abstract) 
W89-05821 


FUTURE  LEGAL  REGULATION  OF  WE 
ER  MODIFICATION, 

Brigham    Young    Univ.,    Provo,    UT.    J.    R« 

Clark  Law  School. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-05965 


MICROPHYSICAL     EFFECTS    OF     WIN 

TIME     CLOUD     SEEDING     WITH     SIl 

IODIDE  OVER  THE  ROCKY  MOUNTAI* 

EXPERIMENTAL  DESIGN  AND  INSTRUIV 

TATION, 

Bureau  of  Reclamation,  Denver,  CO. 

A  B.  Super,  B.  A.  Boe,  and  E.  W.  Holroyd. 

Journal  of  Applied  Meteorology  JAMOAX, 

27,  No.    10,  p   1145-1151,  October   1988.  2< 

Descriptors:  'Orographic  precipitation.  *Mici 
teorology,  'Experimental  design,  'Measurin 
struments,  'Cloud  seeding,  'Silver  iodide,  *W 
er  modification,  'Rocky  Mountains,  Superci 
liquid  water.  Ice,  Aircraft. 

Several  winter  orographic  cloud  seeding  e; 
ments  were  carried  out  over  mountain  barrii 
Montana  and  Colorado.  Silver  iodide  was  rel 
either  on  the  windward  slope  or  by  air 
Recent  advances  in  technology  made  it  feasil 
detect:  (1)  the  silver  iodide  in-cloud  to  withii 
m  of  each  target  area's  highest  terrain,  (2)  c 
sponding  changes  in  ice  particle  concentr: 
habits  and  sizes,  and  (3)  corresponding  chanj 
supercooled  liquid  water  content.  Relative  ch; 
in  the  precipitation  rate  were  estimated  at  aii 
levels  with  a  recently  developed  computerize 
proach.  In  addition,  surface  observations  of 
ing-induced  changes  in  ice  particle  charactei 
and  precipitation  were  made  in  Colorado.  I 
first  of  a  three-part  study,  the  experimental  d 
and  physical  hypothesis  underlying  the  ej 
ments  are  described  and  the  instrumentation 
its  associated  calibrations  and  limitations  am 
methodology  employed  in  each  type  of  experi 
are  discussed  in  detail.  (See  also  W89-060OC 
W89-06O01)  (Miller-PTT) 
W89-05999 


MICROPHYSICAL    EFFECTS    OF    WEV 

TIME     CLOUD     SEEDING     WITH     SIl 

IODIDE  OVER  THE  ROCKY  MOUNTAIN 

OBSERVATIONS      OVER      THE      BRID 

RANGE,  MONTANA, 

Bureau  of  Reclamation,  Denver,  CO. 

A.  B.  Super,  and  J.  A.  Heimbach. 

Journal  of  Applied  Meteorology  JAMOAX, 

27,  No.  10,  p  1152-1165,  October  1988.  3  fig, 

19  ref.  NSF  Contract  ATM  8414143. 

Descriptors:  'Micrometeorology,  'Cloud  see 
'Silver  iodide,  'Weather  modification,  *R 
Mountains,  'Montana,  Aircraft,  Supercooled  I 
water,  Clouds,  Plumes,  Ice,  Precipitation  rate 
formation,  Artificial  precipitation,  Sampling 
temperature,  Statistical  models.  Snow,  Nuclei 

Six  aircraft  sampling  flights  made  in  clouds 
the  target  area  of  an  earlier  randomized  explc 
ry  cloud  seeding  experiment  are  described.  O 
the  two  silver  iodide  generator  sites  used  i 
earlier  experiment  was  operated  well  up  the 
(windward)  slope  of  the  north-south  oriented 
Ridge.  Crosswind  aircraft  sampling  was  dot 
within  300  m  above  the  secondary  ridge  t 
area  about  17  km  downwind  of  the  silver  i( 
generator.  The  silver  iodide  plume  was  deti 
over  the  target  area  on  each  of  the  six  mission: 
was  generally  5  to  8  km  wide.  Three  of  the 
sions  detected  supercooled  liquid  water  in 
region  of  the  silver  iodide  plume.  The  ice  pa 
concentration  averaged  about  an  order  of  m 
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.-  higher  in  the  seeded  zone  in  these  cases,  and 
estimated  precipitation  rate  was  greater,  as 
ipared  with  crosswind  control  zones.  Most 
led  ice  particles  were  small  hexagonal  plates, 
ropnute  for  the  prevailing  temperatures  and 
>ture  conditions.  The  silver  iodide  generator 
deliberately  turned  off  in  one  of  the  experi- 
;s.  ,hk1  the  seeding  effects  decreased  with  time 
nning  about  one  hour  later.  The  other  three 
ions  sampled  negligible  supercooled  liquid 
;r  in  the  seeded  region  over  the  target  area. 
trvations  did  not  indicate  detectable  changes  in 
ice  particle  concentrations,  sizes  or  habits.  The 
Its  of  this  series  of  physical  experiments  are  in 
ement  with  statistical  suggestions  from  an  ear- 
randomized  experiment.  It  appears  that  seeding 
stable  orographic  clouds  over  the  Bridger 
je  sometimes  caused  marked  increases  in  ice 
icle  concentration,  presumably  leading  to  more 
tee  snowfall.  The  physical  observations  indi- 
that  enhanced  ice  particle  concentration  was 
rly  dependent  upon  the  availability  of  super- 
ed  liquid  water  when  temperatures  were  cold 
igh  for  silver  iodide  nucleation.  (See  also  W89- 
9  and  W89-06001)  (Author's  abstract) 
-06000 


ROPHYSICAL     EFFECTS     OF    WINTER- 

E     CLOUD     SEEDING     WITH     SILVER 

IDE  OVER  THE  ROCKY  MOUNTAINS:  III. 

ERVATIONS  OVER  THE  GRAND  MESA, 

ORADO, 

au  of  Reclamation,  Montrose,  CO. 

.  Super,  and  B.  A.  Boe. 

nal  of  Applied  Meteorology  JAMOAX,  Vol. 

■Jo.  10,  p  1166-1182,  October  1988.  11  fig,  2 

)  ref 

riptors:  *Micrometeorology,  "Cloud  seeding, 
er  iodide.  'Weather  modification,  *Rocky 
Mains,  "Colorado,  Aircraft,  Supercooled 
1  water.  Plumes,  Precipitation  rate,  Snow,  Ice. 

ral  airborne  and  ground-based  silver  iodide 
ng  experiments  conducted   over  the  Grand 

(Colorado),  during  a  three-day  period  of 
lerly  flow  and  shallow  orographic  cloud,  are 
ibed.  While  little  natural  snowfall  was  ob- 
d  during  these  experiments,  supercooled 
I  water  formed  over  the  windward  slopes  and 
srated  to  the  lee  of  the  mesa  for  many  hours, 
ing-induced  microphysical  changes  coincident 
the  silver  iodide  plumes  were  found  in  all 
experiments  (including  two  that  employed 
id-based  seeding)  by  aircraft  sampling  about 
m  above  the  mesa  top.  Precipitation  rates 
ated  from  ice  particle  images  at  flight  levels 
sted  increases  within  seeded  volumes  in  all 
ne  ground-based  seeding  experiment  that  co- 
^1  with  the  passage  of  silver  iodide  plumes 

Surface  observations  were  not  possible 
g  the  other  ground-based  seeding  experiment, 
sme  increase  in  snowfall  is  thought  probable. 
!  aircraft  seeding  experiments  failed  to  show 
;e  snowfall  increases,  and  reasons  for  this 
ibly  relate  to  the  insufficient  residence  time  of 
ilver  iodide  and  resulting  crystals  in  super- 
d  liquid  water  cloud.  (See  also  W89-05999 
V89-06000)  (Author's  abstract) 
06001 


TIOBJECTIV  E,  DISCRETE  SYSTEM  REP- 
UTATION OF  RANGELAND  WATER- 
OS, 

»pa  County  Flood  Control  District,  Phoenix, 

rimary  bibliographic  entry  see  Field  6A. 


IATE-BASED     REPRESENTATIONS     OF 

MER  RAINFALL  IN  ILLINOIS, 

is  Slate  Water  Survey  Div.,  Champaign.  Cli- 

ogy  and  Meteorology  Section. 

Changnon. 

al  of  Climate  JLCLEL,  Vol.   1,  No    10    p 

1046.  October    1988.    3   tab,   7   ref.    NOAA 

erative  Agreement  NA87RAH06051. 

iptors:  'Weather  data,  'Climatic  data,  *Cli- 
ogy.  'Climate.  'Rainfall,  'Illinois,  'Meteoro- 


logical   data    collection,     Weather    modification, 
Models,  Crop  yield.  Stochastic  process. 

Historical  (1901-1985)  summer  (June-August)  rain- 
fall data  in  central  Illinois  were  used  to  construct 
three  typical  rain  conditions:  one  representing  the 
typical  dry  summer  (based  on  the  driest  20%  of  the 
summers  of  the  past  85  years),  a  typical  wet 
summet  (from  the  20%  wettest),  and  the  near- 
average  summer  rainfall  conditions  (the  20%  near- 
est the  long-term  average).  Monthly  rain  totals  for 
each  type  were  established  first,  then  daily  rain 
frequencies  were  used  to  define  all  individual  rain 
day  amounts,  and  historical  rain-day  amounts  by 
date  were  used  to  assign  rain  days  to  dates 
throughout  the  three  types  of  summers.  In-day 
conditions  relating  to  rainfall  rates  time  of  rain,  and 
durations  were  constructed  for  each  day  of  rain. 
The  resulting  three  summer  rainfall  conditions  are 
being  used  to  guide  applications  of  water  onto 
agricultural  test  plots  (protected  from  natural 
rains)  to  measure  crop  yield  effects  from  weather 
modification  but  the  approach  and  system  could 
serve  other  applications  such  as  assessing  the  ef- 
fects of  potential  future  climate  change  on  crop 
production.  (Author's  abstract) 
W89-06467 


WORKSHOP  DESIGN  FOR  RAINWATER 
ROOF  CATCHMENT  SYSTEMS:  A  TRAINING 
GUIDE, 

Water  and  Sanitation  for  Health  Project,  Arling- 
ton, VA. 

D.  Edwards,  K.  Keller,  and  D.  Yohalem. 
Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Technical  Report  No.  27,  June 
1984.  409p.   WASH  Contract   5942-C-00-4085-00, 
Project  936-5942. 

Descriptors:  'Training  'Handbooks,  'Roof  catch- 
ment, 'Domestic  water,  *Rain,  'Water  supply  de- 
velopment, Developing  countries,  Water  resources 
management,  Water  storage,  Costs,  Project  plan- 
ning, Drains,  Cisterns,  Maintenance,  Public  partici- 
pation. 

This  training  guide  provides  systematic  skill  devel- 
opment for  training  local  project  promoters  in  the 
steps  and  techniques  necessary  for  a  project  in 
rainwater  roof  catchment  systems.  It  provides 
training  in  setting  up  systems  intended  for  either 
dry  or  wet  areas.  The  guide  is  a  response  to  the 
need  for  water  supply  in  developing  countries 
where  roof  catchment  for  drinking  and  domestic 
use  is  feasible  and  often  the  only  low-cost  alterna- 
tive. At  the  end  of  the  workshop,  participants 
should  be  able  to:  plan  and  develop  a  rainwater 
roof  catchment  project;  determine  the  feasibility  of 
a  rooftop  catchment  program  in  light  of  local 
rainfall  patterns;  assess  a  community's  willingness 
and  ability  to  support  a  rooftop  catchment  system; 
conduct  an  inventory  of  local  skills,  materials,  and 
techniques  which  can  be  used  in  rooftop  catch- 
ment; choose  the  most  appropriate  technologies  for 
tank  and  gutter  construction;  calculate  an  optimum 
size  for  a  storage  tank;  mix  and  prepare  cement  and 
mortar;  design  and  plan  a  rainwater  catchment 
system  using  all  of  the  steps  and  procedures  neces- 
sary for  detailing  and  ordering  construction  mate- 
rials; design  and  construct  a  roof  catchment  and 
filtration  system  for  thatch  roofs;  manage  the  or- 
dering of  material  and  labor  necessary  for  con- 
structing a  rainwater  roof  catchment  system;  build 
a  small  household  storage  tank  and  a  large  cistern 
tank;  develop  strategies  for  involving  communities 
in  the  construction  of  the  system;  develop  a  moni- 
toring and  maintenance  plan  for  the  system  which 
the  community  can  use  and  implement;  construct, 
connect  and  hang  gutters  for  the  system;  and, 
develop  action  plans  for  promoting  rainwater  roof 
catchment  in  their  project  areas.  (Lantz-PTT) 
W89-06602 


ICE  AND  SEDIMENT  FACTORS  IN  THE  SE- 
LECTION OF  INUIT  WATER  SUPPLIES 
FROM  LENTIC  SOURCES, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-06935 


DEVELOPMENT  OF  RESERVOIR  OPERAT- 
ING RULES  WITH  WATER  QUALITY  OBJEC- 
TIVES, 

Johns   Hopkins   Univ.,   Baltimore.   MD.    Dept    of 
Geography  and  Environmental  Engineering. 
For   primary   bibliographic   entry   see   Field    5G 
W 89-06942 
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TRICKLE   IRRIGATION   OF   COTTON   WITH 
TREATED  SEWAGE  EFFLUENT, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
For  primary  bibliographic  entry  see  Field  5E. 
W89-05929 


LONG  TERM  EFFECTS  OF  VARYING  LEVELS 
OF  BOD  OF  IRRIGATION  WATERS  ON 
CROPS, 

National    Environmental    Engineering    Research 

Inst.,  Nagpur  (India). 

V.  J.  Nashikkar,  and  G.  B.  Shende. 

Resources,  Conservation  and  Recycling,  Vol     1 

No.  2,  p  131-136,  June  1988.   1   fig,  4  tab,  8  ref. 

Descriptors:  'Irrigation,  'Impaired  water  use,  'Bi- 
ological oxygen  demand,  'Wastewater  irrigation, 
'Wastewater  disposal,  'Crop  production,  Nitrifica- 
tion, Land  disposal,  Fertilizers,  Nutrients,  Nitro- 
gen, Potassium,  Phosphorus,  Air  temperature. 
Plant  growth. 

Systematic  studies  were  carried  out  to  study  the 
response  of  a  wide  variety  of  crops  to  the  varying 
levels  of  biological  oxygen  demand  (BOD)  of 
wastewaters  used  for  irrigation  and  their  effects  on 
soil  nitrification.  The  growth  and  yield  responses 
of  14  crops  were  tested  in  a  randomized  plot 
design  using  different  irrigation  waters  represent- 
ing different  BOD  levels.  Results  showed  that  irri- 
gation with  sewage  effluent  having  a  BOD  range 
of  50-1000  mg/L  resulted  generally  in  higher 
yields  of  crops  as  compared  to  plain  water  irriga- 
tion and  application  of  recommended  NPK.  A 
major  exception  to  this  general  observation  was 
the  yield  response  of  two  leguminous  crops  of 
moong  and  pea  where  the  yields  were  significantly 
lower  under  irrigation  with  wastewater  having  a 
BOD  level  of  400  and  1000  mg/L.  The  winter 
crops  of  cabbage,  cauliflower,  wheat,  potato, 
winter  brinjal  and  early  summer  lady's  finger 
showed  optimum  growth  and  yield  response  at  150 
mg/L  BOD  level,  exerted  by  settled  sewage.  The 
yield  levels  of  the  summer  crops  of  maize,  lady's 
finger,  cotton  and  brinjal  under  irrigation  with 
even  1000  mg/L  BOD  sewage  were  not  signifi- 
cantly less  than  with  150  mg/L  and  400  mg/L 
BOD  sewage.  Studies  on  the  uptake  of  nutrients  by 
moong,  cabbage  and  maize  snowed  that  up  to  a 
BOD  level  of  150  mg/L,  the  uptake  of  N,  P205 
and  K20  increased  significantly  in  comparison 
with  the  control.  This  increase  was  attributable  to 
the  nutrients  supplied  through  wastewater  irriga- 
tion. Although  no  proportionate  increase  in  the 
uptake  of  nutrients  in  relation  to  the  high  rate  of 
supply  at  1000  mg/L  was  observed,  there  was  no 
adverse  effect  of  the  higher  level  of  BOD  of 
sewage  used  for  irrigation  on  the  physiological 
processes  involved  in  the  uptake  of  nutrients  in  the 
case  of  those  crops.  It  was  concluded  that  the 
response  of  crops  to  the  varying  levels  of  BOD  of 
irrigation  water  is  influenced  mainly  by  the  grow- 
ing season  temperature.  The  higher  the  tempera- 
ture, the  higher  is  the  rate  of  decomposition  of 
organic  matter,  exercising  oxygen  demand  with 
less  deleterious  effect  on  plant  processes  and 
growth.  (Geiger-PTT) 
W89-06180 


INTERMITTENT  EVAPORATION,  MOISTURE 
DISTRIBUTION,  AND  SALT  REDISTRIBU- 
TION THROUGH  SALINE-SODIC  CLAY  SOIL 
AS  AFFECTED  BY  IRRIGATION  FREQUENCY 
AND  QUANTITY, 

Khartoum   Univ.   (Sudan).    Dept.   of  Agricultural 
Engineering  and  Soil  Science. 
For   primary    bibliographic   entry   see   Field    2D. 
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Group  3C — Use  Of  Water  Of  Impaired  Quality 


W 89-064X4 


TREATMENT  AND  USE  OF  SEWAGE  EFFLU- 
ENT FOR  IRRIGATION. 

For   primary    bibliographic   entry   see   Field    5D. 
W89-0680I 


BACKGROUND  TO  TREATMENT  AND  USE 
OF  SEWAGE  EFFLUENT, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Land  and  Water  Develop- 
ment Div. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-06802 


GUIDELINES  FOR  WASTEWATER  REUSE  IN 
AGRICULTURE, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

M.  B.  Pescod,  and  U.  Alka. 

IN:  Treatment  and   Use  of  Sewage  Effluent  for 

Irrigation,  Butterworths,  London.  1988.  p  21-37,  7 

tab,  5  fig,  28  ref. 

Descriptors:  'Agriculture,  'Standards, 

'Wastewater  irrigation,  'Trickle  irrigation,  'Water 
reuse,  'Wastewater  disposal,  'Land  disposal,  'Irri- 
gation effects,  'Wastewater  treatment,  Path  of  pol- 
lutants, Fate  of  pollutants,  Pathogens,  Wastewater 
pollution,  Pathogenic  bacteria,  Metals,  Salts,  Arid 
climates,  Arid  lands,  Israel,  Costs,  Risks. 

In  assessing  the  hazards  associated  with  effluent 
reuse,  the  various  pathways  for  the  dissemination 
of  undesirable  pollutants  have  been  examined.  Fac- 
tors that  affect  pathogen  survival  include  the 
number  and  type  of  organisms,  soil  organic  matter 
content,  temperature,  humidity,  pH,  amount  of 
rainfall,  amount  of  sunlight,  protection  provided 
by  foliage,  and  competitive  microbial  flora.  The 
survival  of  pathogens  in  the  soil  has  been  reported 
to  vary  from  a  few  hours  to  several  months.  In  arid 
zones  with  high  temperatures  and  low  humidity 
resulting  in  high  rates  of  evaporation,  salt  deposi- 
tion from  the  applied  water  tends  to  accumulate  in 
the  soil  profile.  Due  to  these  problems  reuse  appli- 
cation requires  emphasis  on  the  removal  of  select- 
ed physicochemical  and  biological  constituents  to 
user-specific  non-adverse  levels.  Of  the  irrigation 
techniques  available,  trickle  irrigation  seems  to  be 
the  most  promising  method  from  both  the  health 
and  water-conservation  standpoints  and  is  now 
being  used  in  a  number  of  countries,  especially  in 
Israel.  Trickle  irrigation  has  proved  to  be  efficient 
in  arid  areas  because  it  reduces  water  consumption 
and  increases  the  yield  of  crops.  The  main  advan- 
tage is  the  contact  between  the  effluent  and  the 
crops  is  less  than  for  other  irrigation  techniques. 
The  main  disadvantages  are  a  relatively  high  in- 
vestment cost,  a  risk  of  clogging,  and  a  risk  of 
damage.  (See  also  W89-06801)  (White-Reimer- 
PTT) 
W89-068O3 


QUALITY  CRITERIA  IN  USING  SEWAGE  EF- 
FLUENT FOR  CROP  PRODUCTION, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Land  and  Water  Develop- 
ment Div. 
A.  Kandiah. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 
Irrigation,  Butterworths,  London.  1988.  p  38-51,  6 
tab,  1  fig.  5  ref. 

Descriptors:  'Water  quality  standards,  'Crop  pro- 
duction, 'Wastewater  irrigation,  'Irrigation, 
'Wastewater  disposal,  'Water  reuse,  'Land  dispos- 
al, 'Irrigation  effects,  'Irrigation  practices,  Toxici- 
ty, Salinity,  Forests,  Forages,  Standards,  Public- 
health,  Hawaii,  United  Nations,  Irrigation  water, 
Biological  properties,  Wastewater  treatment. 

When  considering  the  use  of  effluents  for  irriga- 
tion, their  microbial  and  biochemical  properties 
have  to  be  evaluated.  The  key  consideration  in  the 
successful  reuse  of  wastewater  is  the  economical 

removal   0\   substances  that   are  detrimental   to  the 

proposed  wastewater  use    Although  irrigation  with 

Vatet   can   provide  benefits,   some   Ol 


the  major  concerns  are;  (a)  health  hazards  (b) 
salinity  buijd-up;  and  (c)  toxicity  hazards.  Recent 
guidelines  for  evaluation  of  water  quality  for  agri- 
culture published  by  the  FAO,  which  are  present- 
ed, use  four  problem  categories  (salinity,  infiltra- 
tion, toxicity,  and  miscellaneous)  for  the  evaluation 
of  conventional  sources  of  irrigation  water.  Water 
may  be  classified  into  one  of  three  catagories:  no 
restriction;  slight  to  moderate  restriction;  and 
severe  restriction  for  use.  In  using  sewage  ef- 
fluents, crop  selection  should  also  be  considered 
from  the  point  of  view  of  public  health  hazards. 
Forest  crops  offer  the  best  opportunity  for  effluent 
irrigation  with  the  least  risk  to  public  health.  Efflu- 
ent irrigation  of  industrial  crops  not  intended  for 
human  or  animal  consumption  also  has  a  low  risk 
to  public  health.  Forage  crops  are  more  suited  to 
sewage  irrigation  than  vegetables  which  are  likely 
to  be  eaten  raw  by  people.  Hawaii  has  developed 
the  most  comprehensive  set  of  principles  and 
guidelines  for  sewage  effluent  irrigation  in  the 
United  States.  (See  also  W89-06801)  (White- 
Reimer-PTT) 
W89-06804 


HEALTH  ASPECTS  OF  REUSE  OF  TREATED 
WASTEWATER  FOR  IRRIGATION, 

World  Health  Organization,  Alexandria  (Egypt). 
Regional   Office   for   the   Eastern   Mediterranean. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-06805 


ENVIRONMENTAL  HAZARDS  OF  SEWAGE 
AND  INDUSTRIAL  EFFLUENTS  ON  IRRIGAT- 
ED FARMLANDS  IN  JAPAN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Applied  Biochem- 
istry. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-06806 


WASTE  STABILIZATION  PONDS:  THE  PRO- 
DUCTION OF  HIGH  QUALITY  EFFLUENTS 
FOR  CROP  IRRIGATION, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-06807 


SOIL-AQUIFER  TREATMENT  AND  REUSE  OF 
SEWAGE  EFFLUENT:  A  NEW  APPROACH  TO 
SANITATION, 

BURGEAP  S.A.,  Paris  (France). 

For   primary   bibliographic   entry   see   Field    5D. 

W89-06811 


USE  OF  BIOLOGICALLY  TREATED 
WASTEWATER  TOGETHER  WITH  EXCESS 
SLUDGE  FOR  IRRIGATION, 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 

Inst,  fuer  Stadtbauwesen. 

R.  Kayser. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 

Irrigation,  Butterworths,  London.  1988.  p  175-184, 

5  tab,  3  fig. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
irrigation,  'Wastewater  disposal,  'Wastewater  ren- 
ovation, 'Biological  wastewater  treatment,  'Water 
reuse,  'Reclaimed  water,  'Land  disposal,  'Sludge 
disposal,  'Sludge  utilization,  Sprinkler  irrigation, 
Costs,  Heavy  metals,  Nutrients,  Crop  yield,  Patho- 
gens, Germany,  Cost  analysis. 

The  experience  gained  from  the  Braunschweig 
(40,000  cu  m/d)  and  the  Wolfsburg  (16,000  cu  m/ 
d)  wastewater  irrigation  systems  in  Germany  is 
discussed.  The  wastewater  is  distributed  by  a  sub- 
surface pressure  pipe  network  with  a  portable  pipe 
system  for  sprinkling.  For  economic  reasons  a 
pumping  station  was  installed  for  each  500-1000 
hectares  irrigated.  The  intermittent  operation  of 
sprinkling  made  balancing  tanks  necessary  which 
were  built  in  conjunction  with  the  pumping  sta- 
tions and  also  serve  as  settling  tanks.  Drum-coiled 
pipe-irrigation  machines  were  added  to  reduce 
operational  costs  associated  with  manually  moving 
the  pipes.  To  eliminate  odor  problems,  easily  bio- 
degradable organics  were  removed  and  the  sludge 


was  mixed  with  the  biologically  treated  water 
used  for  irrigation.  No  increase  in  heavy  metals 
been    reported    in    the    Wolfsburg    vjils.    bu' 
Braunschweig  levels  are  higher,  possibly  bee 
of  higher  background  concentrations    Phosph< 
in     the    soil     has    increased    since    the    start 
wastewater  irrigation  and  about  half  the  nitrogi 
contained  in  the  excess  sludge,  most  of  it  org* 
It  was  concluded  that  wastewater  irrigation 
very    effective    means   of   wastewater    treatm 
achieving  almost  tertiary  effluent  quality  reg 
less  of  the  degree  of  pretreatment.  It  is  also 
effective  for  irrigation  needs.  (See  also  W89-06! 
(White-Reimer-PTT) 
W89-06813 


STATUS     OF     WASTEWATER     TREATMI 

AND    AGRICULTURAL    REUSE    WITH    S 

CIAL  REFERENCE  TO  INDIAN  EXPERIE> 

AND      RESEARCH      AND      DEVELOPME 

NEEDS, 

National     Environmental     Engineering    Resea 

Inst.,  Nagpur  (India). 

For   primary   bibliographic   entry   see   Field 

W89-06814 


EGYPTIAN  EXPERIENCE  IN  THE  TRE 
MENT  AND  USE  OF  SEWAGE  AND  SLUD 
IN  AGRICULTURE, 

Alexandria  Univ.  (Egypt). 

For   primary   bibliographic   entry   see   Field   | 

W89-06815 


TREATMENT  AND  USE  OF  SEWAGE  EFF1 
ENT  FOR  AGRICULTURE  IN  CYPRUS:  IM1V 
DIATE  PROSPECTS, 

For  primary  bibliographic  entry  see  Field  ! 
W89-06816 


ONGOING  RESEARCH  ON  THE  USE  i 
TREATED  SEWAGE  EFFLUENT  FOR  IR1 
GATING  INDUSTRIAL  AND  FODDER  CROl 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
I.  Papadopoulos,  and  Y.  Stylianou. 
IN:  Treatment  and  Use  of  Sewage  Effluent 
Irrigation,  Butterworths,  London.  1988.  p  240-2 
6  tab,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewa 
irrigation,  'Trickle  irrigation,  'Water  reuse,  *I 
claimed  water,  Crop  production,  Irrigation  effet 
Soil  analysis.  Soil  contamination,  Nutrients,  Hea 
metals,  Crop  yield,  Cotton,  Nitrogen,  Sal 
Cyprus,  Irrigation  water,  Public  health,  Cloggii 

A  long-term  irrigation  experiment  was  initiated 
1984  on  a  calcaric  lithosol  soil  (35%  clay,  28 
sand,  26%  CaC03)  to  study  the  influence  of  tre 
ed  municipal  effluent  on  the  soil  and  on  N-nut 
tion,  growth  and  yield  of  drip-irrigated  crops.  Tv 
sources  of  irrigation  water  were  used,  secondai 
treated  sewage  effluent  and  fresh  well  water,  a: 
four  concentrations  of  nitrogen  were  applied  cc 
tinually  as  ammonium  nitrate  in  the  irrigatii 
water.  There  were  no  heavy  metals  or  organ 
toxicants  at  concentration  levels  sufficient 
present  a  problem.  Soil  samples  were  taken  fro 
each  main  plot  prior  to  the  start  of  the  experime 
and  semiannually  below  the  tricklers  during  tl 
experiment.  Results  indicated  nitrogen  natural 
occurring  in  the  effluent  is  a  valuable  nutrie 
source;  however,  an  excess  poses  a  potenti 
groundwater  pollution  hazard.  Less  salt  build-i 
was  observed  using  sewage  effluent  than  for  wf 
water.  Crop  yields  were  higher  for  the  effluei 
treated  plots.  There  were  no  adverse  health  effec 
or  unacceptable  odor  associated  with  the  irrig 
tion.  However,  emitter  clogging  caused  by  chem 
cal  and  biological  build-up  in  the  minute  wati 
passageways  was  a  serious  problem.  (See  als 
W89-06801)  (White-Reimer-PTT) 
W89-06817 


MEXICAN  EXPERIENCE  IN  USING  SEWAG 
EFFLUENT  FOR  LARGE  SCALE  IRRIGATION 

Ministry    of   Agriculture   and    Water    Resource: 
Mexico  City. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Use  Of  Water  Of  Impaired  Quality— Group  3C 


Duron. 

rrejtnn.ii!  and  Use  of  Sewage  Effluent  for 
ition,  Butterwonhs.  London.  1988.  p  249-257. 

8  ref. 

riptors  'Wastewater  irrigation.  Wastewater 
sal.  'Water  reuse,  "Reclaimed  water.  'Irriga- 
cffects,  "I  and  disposal.  'Mexico,  Irrigation 
iocs,  Pathogens,  Public  health.  Nutrients. 
\  metals.  Salts.  Soil  contamination.  Crop  pro- 
in.  Public  participation.  Crop  yield,  Econom- 
ccts 

ge  effluent  and  clean  water  from  local  dams 
sed  for  irrigation  in  the  Mezquital  Valley, 
ugh  toxic  elements  are  accumulating,  it  is 
ed  that  a  dynamic  equilibrium  has  been 
ed  in  the  soils,  and  the  majority  of  the  region- 
ps  and  animals  are  tolerant  or  semitolerant  to 
rrigation  water.  Parasitic  and  pathogenic 
organisms  are  present  in  the  water  and  soil  in 
gum.  but  have  numerous  origins  in  addition 
sage  effluent.  Therefore,  the  advantages  of 
;e  irrigation  in  increased  crop  production  and 
\ed  standard  of  living  are  believed  to  be  of 
r  importance  to  the  local  farmers.  In  order  to 
ective.  programs  to  improve  sanitary  condi- 
leed  the  support  of  the  people.  The  yields  of 
ajonty  of  crops  harvested  in  the  agricultural 
ire  now  greater  than  the  yield  obtained  10 
ago.  except  for  pasture.  It  is  believed  that  the 
:ontent  of  organic  matter  and  plant  nutrients 

sewage  have  improved  the  physical  and 
cal  properties  of  the  shallow  soils  in  the 
lun  district.  The  improved  economic  condi- 
n  the  region  as  a  result  of  the  irrigation  are 
jortant  aspect  in  keeping  the  farmers  on  the 
The  most  serious  problems  are  related  to 
•enic  microorganisms,  heavy  metal  contami- 

and   the  salinity   hazard.   (See   also   W89- 

(White-Reimer-PTT) 
6818 


MNG  AND  STRATEGY  OF 

EWATER  AND  WASTEWATER  REUSE 
■DAN, 

Authority  of  Jordan,  Amman.  Treatment 
Dept 

ialem.  and  M.  Talhouni. 
reatment  and  Use  of  Sewage  Effluent  for 
ion,  Butterworths,  London.  1988.  p  258-272, 
!  fig.  12  ref. 

ptors:  'Wastewater  irrigation,  'Wastewater 
em.  Wastewater  disposal,  'Reclaimed  water, 
:water  renovation,  'Water  reuse,  'Irriga- 
Irrigation  programs,  'Irrigation  practices, 
n,  'Multiobjective  planning,  Crop  produc- 
Top  yield,  Alfalfa,  Barley,  Future  planning, 
pollution  control,  Economic  aspects. 

vident  from  the  information  presented  on 
le  water  resources,  sanitation  services,  and 
tion  projections,  that  the  reuse  of  treated 
/ater  in  Jordan  will  be  an  important  element 

government  economic,  agricultural  and 
policy  By  reusing  this  water  from  the  vari- 
ies  and  areas,  the  agricultural  land  area  will 
eased  and  have  a  better  geographical  distri- 

As  a  result  of  using  treated  wastewater  for 
on,  a  large  quantity  of  potable  water  can  be 
Additionally,  ground  and  surface  water  can 
tected   against   pollution   due   to   extensive 

it  and  disinfection  processes.  By  using 
•ater.  it  is  projected  that  5816  tons  of  barley 
.345  tons  of  alfalfa  can  be  produced  using 
i  only  once  for  each  crop.  The  value  of 
Tops  at  1985  prices  is  nearly  equal  to  the 
M  1983  imports  of  concentrated  materials 
>r  forage  preparation.  (See  also  W89-06801) 
-Reimer-PTT) 
>819 


>  FOR  REUSE  OF  WASTEWATER  EF- 
)J  IN  AGRICULTURE  AND  INDUSTRY 
E  KINGDOM  OF  SAUDI  ARABIA, 

>•  of  Agriculture  and  Water,  Riyadh  (Saudi 
I  Water  Research  and  Studies  Div. 
-althem.  and  A.  M.  Jamaan. 
eatrnent  and  Use  of  Sewage  Effluent  for 
on.  Butterworths,  London.  1988.  p  273-283, 


S  tab.  3  fig,  15  ref. 

Descriptors:  'Wastewater  irrigation.  'Water  reuse, 
'Industrial  water.  'Future  planning,  'Wastewater 
disposal.  'Wastewater  treatment,  'Wastewater 
renovation,  'Reclaimed  water,  'Irrigation  water, 
'Saudi  Arabia,  Agriculture,  Planning,  Wastewater 
pollution,  Water  demand.  Water  quality.  Land  dis- 
posal. Sludge  utilization.  Advanced  wastewater 
treatment. 

Although  about  674  M  cu  m/y  of  reclaimed 
wastewater  will  be  available  by  the  year  2000,  this 
is  a  relatively  small  quantity  compared  with  the 
water  demand  from  agriculture  and  industry.  In 
order  to  reuse  wastewater,  treatment  is  necessary 
in  order  to  protect  the  environment  and  public 
health,  prevent  nuisance  conditions  and  damage  to 
crops  and  soil,  and  to  protect  water  resources  from 
pollution.  The  quality  of  the  reused  water  depends 
on  the  nature  of  the  raw  water  and  the  treatment 
process.  Wastewater  is  currently  being  used  in 
agriculture  in  Riyadh,  Madinah,  and  the  Qassim 
region.  The  Ministry  of  Agriculture  and  Water  is 
conducting  research  to  develop  guidelines  for  the 
proper  application  of  sludge  on  land.  Preliminary 
results  indicate  sludge  should  be  applied  at  least 
one  month  before  planting,  along  with  supplemen- 
tal nitrogen  fertilizer.  Approximately  10%  of  the 
available  reclaimed  wastewater  will  be  utilized  by 
industry.  Additional  advanced  treatment  necessary 
for  industrial  use  is  usually  provided  by  the  indi- 
vidual industries.  (See  also  W89-06801)  (White- 
Reimer-PTT) 
W89-06820 


TREATED  SEWAGE  EFFLUENT  FOR  IRRIGA- 
TION IN  KUWAIT. 

Kuwait   Agriculture  Affairs  and   Fish   Resources 

Authority,  Safat. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 

Irrigation,  Butterworths,  London.  1988.  p  284-288. 

Append. 

Descriptors:  'Wastewater  irrigation,  'Wastewater 
disposal,  'Water  reuse,  'Wastewater  renovation, 
'Wastewater  treatment,  'Kuwait,  Wastewater  fa- 
cilities, Sludge  conditioning,  Sludge  disposal,  Agri- 
culture, Crop  production,  Pathogens,  Reclaimed 
water,  Land  disposal,  Irrigation  requirements,  Ter- 
tiary wastewater  treatment,  Irrigation  programs, 
Cadmium,  Bacteria,  Human  diseases. 

The  availability  of  irrigation  water  at  a  reasonable 
cost  is  one  of  the  most  important  factors  affecting 
the  development  and  expansion  of  agriculture  in 
Kuwait.  Three  sewage  treatment  plants  have  been 
constructed;  one  at  Ardiya,  one  at  the  coastal 
villages,  and  one  at  Jahra,  in  order  to  use  the 
treated  effluent  for  irrigation.  The  treated  effluent 
is  further  upgraded  using  tertiary  treatment  con- 
sisting of  chlorination,  rapid  sand  filtration  and 
final  chlorination.  The  sludge  is  processed  and 
used  as  a  soil  conditioner  and  fertilizer.  The  high- 
est priority  is  given  to  the  development  of  irrigated 
agriculture  with  an  ultimate  project  design  provid- 
ing for  the  development  of  2700  ha  of  intensive 
agriculture  and  9000  ha  of  environmental  forestry. 
Crops  being  irrigated  with  treated  effluent  on  ex- 
perimental farms  include  fodder  plants,  field  crops, 
fruit  trees,  and  vegetables.  Monitoring  is  done 
daily  for  heavy  metals  and  bacteria.  Cadmium  is 
the  only  heavy  metal  that  might  cause  a  health 
problem  in  food  grown  on  treated  sewage  effluent, 
and  it  will  be  measured  in  crops  and  in  the  kidneys 
of  foraging  animals.  Agricultural  workers  are 
medically  examined  and  given  periodic  vaccina- 
tion, and  no  outbreaks  of  infectious  diseases  have 
occurred  since  the  project  began.  (See  also  W89- 
06801)  (White-Reimer-PTT) 
W89-06821 


USE  OF  TREATED  SEWAGE  EFFLUENT  FOR 
IRRIGATION:  CASE  STUDY  FROM  KUWAIT, 

Cobham  Resource  Consultants,  Oxford  (England). 
R.  O.  Cobham,  and  P.  R.  Johnson. 
IN:  Treatment  and  Use  of  Sewage  Effluent  for 
Irrigation,  Butterworths.  London.  1988.  p  289-305 
8  tab,  3  fig,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
irrigation.      'Irrigation.      'Wastewater      disposal. 


•Water  reuse.  'Reclaimed  water.  'Wastewater 
renovation,  'Land  disposal.  'Irrigation  programs, 
'Irrigation  practices.  'Irrigation  water.  'Kuwait. 
Agriculture,  Planning.  Comprehensive  planning. 
Project  planning.  Regional  development.  Multiob- 
jective planning,  Crop  yield.  Public  health,  Irriga- 
tion efficiency.  Case  studies. 

The  first  major  sewage  treatment  works  were  com- 
missioned at  Ardiyah  and  the  treated  effluent  dis- 
tributed to  the  experimental  farm  at  Omariyah. 
Crop  yields  were  compared  using  potable  water, 
brackish  water,  and  treated  effluent.  Public  health 
considerations  restricted  the  options  for  water 
reuse  to:  (1)  the  production  of  'safe'  crops  (those 
requiring  cooking  or  with  edible  parts  not  receiv- 
ing irrigation  prior  to  harvesting);  (2)  commercial 
afforestation  for  fuel  and  charcoal;  and  (3)  green 
belts  of  trees  and  shrubs  adjacent  to  highways. 
Attention  was  focused  on  irrigation  methods  based 
on  their  relative  efficiencies  as  well  as  on  the 
capital  expenditures  and  staffing  implications.  Full- 
scale  operation  of  the  project  began  in  late  1984, 
and  while  physical  progress  has  largely  matched 
the  expectations,  many  of  the  organizational  and 
management  arrangements  still  remain  to  be  final- 
ized. As  with  most  major  development  projects  the 
creation  of  appropriate  management,  monitoring 
and  public  relations  procedures  is  as  important  as 
the  construction  works.  A  review  of  key  consider- 
ations concerning  public  health  risks,  the  choice  of 
single-use  or  multiple-use  strategies,  and  reuse 
strategy  evaluation  criteria  is  presented.  (See  also 
W89-06801)  (White-Reimer-PTT) 
W89-06822 


IRRIGATION  OF  DAMASCUS  PLAIN  (THE 
GHOUTA)  WITH  POLLUTED  WATER  FROM 
THE  RIVER  BARADA, 

Damascus  Univ.  (Syria).  Coll.  of  Engineering 
M.  N.  Al-Rifai. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 
Irrigation,  Butterworths,  London.  1988.  p  306-329, 
14  tab,  9  fig,  10  ref. 

Descriptors:  'Syria,  'Impaired  water  use,  'Irriga- 
tion, 'Wastewater  disposal,  'Water  reuse,  'Re- 
claimed water,  'Wastewater  pollution, 
'Wastewater  renovation,  'Wastewater  treatment, 
'Land  disposal,  'Irrigation  programs,  'Irrigation 
effects,  Pathogens,  Salts,  Coliforms,  Heavy  metals, 
Biochemical  oxygen  demand,  Chlorides, 
Wastewater  irrigation,  Irrigation  practices,  Projec- 
tions, Water  quality,  Public  health,  Regional  devel- 
opment, Wastewater  treatment  facilities,  Pumping 
plants. 

Municipal  and  industrial  wastewaters  have  been 
reused  for  irrigation  on  the  plain  of  Damascus,  the 
Ghouta,  for  a  long  time.  In  1985,  about  80  M  cu  m 
of  domestic  wastewater  was  being  reused  annually 
for  irrigation  and  for  groundwater  replenishment 
in  the  Ghouta  area.  It  is  anticipated  that  this  figure 
will  be  more  than  125  M  cu  m  in  the  year  2001. 
The  main  disadvantage  of  the  wastewater  reuse  is 
the  bacteriological  count,  the  BOD  concentrations, 
the  salinity,  chloride,  heavy  metals,  and  other  phy- 
totoxins  in  the  irrigation  water.  This  pollution  seri- 
ously affects  the  water  quality  and  creates  health 
and  environmental  hazards.  The  groundwater  has 
dangerously  high  coliform  levels  that  exceed 
World  Health  Organization  guidelines.  Despite  the 
fact  that  water  is  the  limiting  factor  in  new  land 
development,  it  was  concluded  that  an  adequate 
sewerage  system  and  treatment  plant  should  be 
implemented  before  reusing  municipal  and  indus- 
trial wastewater  for  irrigation  and  groundwater 
replenishment,  especially  in  arid  or  semiarid  zones 
such  as  the  Near  East  region,  the  Gulf  States  and 
Arab  Peninsula,  and  many  other  Arab  countries.  A 
treatment  plant  using  the  activated  sludge  process 
is  planned  at  Ain  Terma,  east  of  Damascus  City. 
Pumping  stations  and  pumping  mains  will  be  used 
to  maintain  traditional  irrigation  flows  in  the 
Barada  River  tributaries.  (See  also  W89-06801) 
(White-Reimer-PTT) 
W89-06823 


t 
X 

t 

X 


79 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C — Use  Of  Water  Of  Impaired  Quality 


STUDY  OF  METHODOLOGIES   REGARDING 

THE  USE  OF  TREATED  WASTEWATER   FOR 

IRRIGATION  IN  PORTUGAL, 

Laboratories  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

M.  H  F  Marecos  do  Monte. 

IN:   Treatmenl    and    List-   of  Sewage   Effluent    for 

Irrigation.  Butterworths,  London    1988.  p  330-343. 

14  tab,  3  fig,  9  ref. 

Descriptors:    'Wastewater    irrigation,    'Irrigation 

water.  Land  disposal,  'Wastewater  treatment, 
'Water  reuse,  'Irrigation  practices,  'Portugal,  Ag- 
riculture. Crop  production.  Maize.  Sorghum,  Sun- 
flowers. Pathogens,  Soil  profiles.  Soil  analysis. 
Salts,  Reclaimed  water.  Experimental  design.  Salt 
tolerance.  Monitoring,  Comparison  studies. 

Wastewater  treated  by  primary  sedimentation  and 
high  rate  trickling  filters  was  used  for  irrigation 
experiments  on  maize,  sorghum  and  sunflowers. 
Soil  profiles  were  studied  emphasizing  depth, 
color,  moisture  content,  texture,  organic  matter 
content,  structure,  compaction,  porosity,  carbonate 
and  general  chemical  composition;  the  climate  was 
characterized  based  on  data  for  the  last  30  years; 
and  a  field  layout  was  designed  to  avoid  the  risk  of 
cross  contamination  between  plots  irrigated  with 
different  wastewaters.  Although  the  natural  water 
was  suitable  for  the  irrigation  of  any  crop,  the 
salinity  levels  of  the  effluents  of  the  primary  and 
final  settling  tanks  were  such  that  they  should  be 
used  only  for  fairly  salt  tolerant  crops.  The  moni- 
toring program  included  physicochemical  and  mi- 
crobiological parameters  of  the  wastewaters,  soil 
and  crops;  and  measurements  of  crop  productivity. 
Drinking  water,  primary  settling  tank  effluent,  and 
final  settling  tank  effluent  were  used  for  plot  irriga- 
tion, and  the  plants  were  harvested  from  the  sub- 
plots and  weighed  to  determine  productivity.  (See 
also  W89-06801)  (White-Reimer-PTT) 
W89-06824 


TREATMENT  AND  USE  OF  SEWAGE  EFFLU- 
ENT FOR  IRRIGATION  IN  WESTERN  ASIA, 

Economic  Commission  for  Western  Asia,  Baghdad 
(Iraq).  Natural  Resources,  Science  and  Technolo- 
gy Div. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-06826 


ALFALFA  WATER-PRODUCTION  FUNC- 
TIONS UNDER  CONDITIONS  OF  DEFICIT  IR- 
RIGATION WITH  SALINE  WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 
Science. 

K.  S.  Pennington. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8704236.  Ph.D.  Dissertation,  1986. 
104p,  16  fig,  1 1  tab,  57  ref,  4  append. 

Descriptors:  'Saline  water,  'Saline  water  irriga- 
tion. 'Irrigation  water,  'Surface  irrigation,  'Crop 
yield,  'Alfalfa,  Greenhouses,  Saline  soils,  Leach- 
ing, Osmotic  pressure,  Plant  growth,  Evapotran- 
spiration.  Irrigation  efficiency. 

Two  experiments  were  run  sequentially  in  soil 
columns  in  a  greenhouse  to  determine  the  shape  of 
the  yield  response  function  relating  crop  yield  to 
the  total  amount  of  saline  irrigation  water  applied. 
Alfalfa  was  grown  for  one  year  in  0.2  diameter  by 
12  m  high  soil  columns.  The  columns  were  irrigat- 
ed with  an  electrical  conductivity  (ECi)  solution  of 
4  ds/m  or  8  ds/m.  Both  solutions  were  prepared  by 
adding  equivalent  amounts  of  sodium  chloride  and 
calcium  chloride  to  distilled  water.  The  amounts  of 
irrigation  water  applied  in  both  experiments  were 
110%,  100%,  75';.  5095  and  25%  of  the  measured 
evapotranspiration  The  crop-saline  water  produc- 
tion functions  for  both  experiments  were  linear. 
Leaching  fractions  in  experiment  1  were  9,  9,  6,  5, 

for  treatments  1  5;  experiment  2  leaching 
fractions  were  23.  25.  IX,  15.  and  17%.  The  lowest 
root/one  soil  water  osmotic  potentials  achieved  by 

of  experiment  I  for  treatments  1-5  were  - 

19,  -20.  -18,  -26,  and  -24  bars  Corresponding  treat- 
ment values  achieved  by  ihe  end  of  experiment  2 
were  -18,  -22,  -28,  -31,  and  -45  bars.  (Crenimins- 
Al  PCO) 


W89-06959 


MANAGING    SALINE    WASTE    WATER    LOR 

CROP        PRODUCTION        AND        MINIMI  M 

LEACHING, 

California  Univ.,  Riverside    Graduate  Program  jn 

Soil  Science. 
F.  F.  Ernst. 

Available  from  Universit)  Microfilms  Internation- 
al,   300    N     Zeeb    Road.    Ann    Arbor.    Ml    48106 
Order    No.    8613848.    Ph.D.    Dissertation 
286p,  35  fig,  73  ref,  3  append. 

Descriptors:  'Saline  water,  'Saline  water  irriga- 
tion. 'Irrigation  water,  'Sprinkler  irrigation. 
'Wastewater  irrigation.  'Crop  yield,  Sorghum. 
Wheat,  Grain  crops.  Leaching.  Plant  growth,  Eva- 
potranspiration. Irrigation  efficiency 

Double-cropped  sorghum  and  wheat  were  irrigat- 
ed with  undiluted  saline  wastewater  to  determine  if 
grain  yields  can  be  significantly  increased  by  ap- 
plying nonsaline  water  at  a  critical  growth  stage. 
Irrigation  uniformity  was  maximized  and  leaching 
was  minimized  to  encourage  precipitation  and  salt 
storage  in  the  soil  while  maintaining  adequate 
grain  production.  The  experiment  was  conducted 
on  a  Tujunga  loamy  sand  over  three  years  using 
conventional  cultural  practices  and  sprinkler  irri- 
gation with  either  nonsaline  water  or  with  saline 
wastewater  rich  in  calcium  sulfate.  Treatment  with 
nonsaline  water  during  germination  and  reproduc- 
tive growth  and  saline  water  during  vegetative  and 
grainfill  growth  produced  higher  grain  yields  than 
other  saline  irrigated  treatments.  Grain  production 
equalled  the  yield  of  the  nonsaline  treatment  for 
the  first  two  years.  But,  in  the  third  year  when  soil 
salinity  levels  were  higher,  grain  production  de- 
creased to  levels  approaching  the  other  saline 
treatment.  Total  plant  height  and  sorghum  grain 
yield  were  poorly  correlated  in  the  first  two  years 
but  highly  correlated  in  the  third  year  when  soil 
salinity  levels  were  high.  Mean  soil  electrical  con- 
ductivity and  chloride  concentration  from  surface 
to  0.25  m  depth  for  a  combination  of  preplant, 
boot,  and  grainfill  sampling  dates  were  most 
strongly  correlated  with  sorghum  grain  yields  over 
all  three  years.  (Cremmins-AEPCO) 
W89-06963 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


WASTEWATER  RECYCLING  AND  WATER 
CONSERVATION  IN  COMMERCIAL  AND 
PUBLIC  FACILITIES:  CASE  HISTORIES, 

For  primary  bibliographic  entry  see  Field  5D. 
W89-05867 


POROUS    PIPE    RETURNS    AS    MUNICIPAL 
WATERING  ALTERNATIVE, 

Dallas  Dept.  of  Public  Works,  TX. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-06551 


EFFECT  OF  CONSERVATION  PROGRAMS 
ON  THE  QUALITY  OF  URBAN  LAW  NS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
A.  S.  Winje,  and  J.  E.  Flack 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  160643/ 
AS,  price  codes:  A05  in  paper  copy.  A01  in  micro- 
fiche. Colorado  Water  Resources  Research  Insti- 
tute, Fort  Collins.  Completion  Report  No.  142. 
September  1986  71p.  6  fig,  14  tab.  31  ref.  USGS 
contract  1 4-08-000 1-G 1006.  USGS  project  G1006- 
07. 

Descriptors:  'Water  conservation.  'Urban  plan- 
ning. 'Water  requirements,  'Lawns,  Watei  supply, 

Colorado,  Front  Range,  1'iiees 

Growing  populations  and  a  limited  water  supply 
have  made  water  conservation  a  necessary  part  of 
municipal  supply  programs  lor  most  Front  Range 
Colorado  cities.   This   research   was  conducted    to 

determine  if  intensity  of  conservation  programs  has 


an  effect  on  the  quality  of  urban  lawns 
levels  of  intensity  (which  include  wale 
were  identified  aggressive:  moderate:  and 
Lawn  quality  was  measured  on  a  random 
of  209    lawns   in    seven    northern    ( 

I  on  Collins  Broomfield  Lo 
Boulder:  Aurora;  and  Lafayette  < 
cards  were  used  to  determine  lawn  qualit; 
relative  greenness  of  the  lawn  Data  were  c 
for  each  city  during  the  summer  seasons 
and  1986  The  statistical  tests  and  other  ( 
tions  suggest  that  higher  conservation  i 
(including  water  price)  results  in  lower  lav 
it\  The  lowest-quality  lawns  were  associal 
cities  using  aggressive  conservation  u 
There  was  little  difference  in  lawn  quality  I 
the  two  lower  levels  of  conservation  i 
(moderate  and  passive).  However,  lawn 
was  acceptable  even  with  a  moderate  1 
conservation  intensity  and  price  (USGS) 
W89-06905 


APPLICATION    OF   ZONAL    PRICING 
METROPOLITAN  WATER  UTILITY, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  c 
ronmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  6 
W  89-069 17 


FINANCIAL  STABILITY  OF  PUB 
OWNED  WATER  SYSTEMS  IN  SOUTH 
LINA, 

Clemson  Univ.,  SC.  Graduate  School 

For  primary  bibliographic  entry  see  Field  6i 

W89-06934 


SEASONAL  PRICING  OF  MUNI 
WATER  SUPPLIES  WITH  MULTIPLE 
CHASTIC  INFLOWS  AND  STORAGE, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  an 

ronmental  Engineering. 

For  primary  bibliographic  entry  see  Field  6( 

W89-06941 


DAILY  URBAN  WATER  USE  ANALYSI 
FORECASTING, 

Texas  Univ.  at  Austin.  Graduate  School. 
For   primary   bibliographic   entry   see   Fie 
W89-06975 


3F.  Conservation  In  Agricultur 


EVALUATION  OF  FACTORS  CONTRIBI 
TO  DIURNAL  CHANGES  IN  02  CONCE 
TIONS  IN  FLOODWATER  OF  DEEPW 
RICE  FIELDS, 

Western  Australia  Univ.,  Nedlands.  Inst,  o 

culture. 

For  primary  bibliographic  entry  see  Field  21 

W89-05812 


TRICKLE   IRRIGATION   OF   COTTON 
TREATED  SEWAGE  EFFLUENT, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus 
For  primary  bibliographic  entry  see  Field  51 
W89-05929 


EFFECT  OF  TRAJECTORY  ANGLE  ON 
FORMANCE  OF  SPRINKLERS  IN  WIND, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agric 

Engineering. 

R.  D.  von  Bernuth. 

Journal    of   Irrigation    and    Drainage   Engir 

JIDEDH,  Vol.   11.  No.  4,  p  579-587.  Nov 

1988.  9  fig,  10  ref. 

Descriptors:  'Sprinkers,  'Irrigation  effic 
•Wind,  'Sprinkler  irrigation.  'Model  s 
Computer  models.  Trajectory  angle.  Perfor 
evaluation,  Fluid  drops.  Wind  velocity. 

1  he  effect  of  changing  the  trajectory  angli 
medium-sized  irrigation  sprinkler  opera 
windy  conditions  has  been  studied  using  a  en 
ei  simulation  model.  The  model,  which  ha< 


80 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Conservation  In  Agriculture — Group  3F 


Tied  both  in  still  .nr  and  under  windy  condi- 
s.  shows  thai  the  trajectory  angle  that  maxi- 
es  distance  of  throw  is  a  function  of  the  wind 
n.-it\  and  \anes  from  29  degrees  in  still  air  to 

than  5  degrees  in  winds  greater  than  8  m/s. 

advantage    gained    from    trajectory    angles 

iter  than  25  degrees  in  still  air  is  quickly  over- 

e  by  the  disadvantages  in  range  reduction  and 

in  relatively  light  winds  When  choosing  the 
■ppriate  trajectory  angle,  consideration  should 
iven  to  the  drop-size  distribution  and  the  wind 
cit>  This  is  because  both  wind  drift  and  range 
;nd  upon  drop  size  and  trajectory  angle.  (Au- 
's  abstract) 
1-0595' 


E     SOLUTION     OF     KINEMATIC-WAVE 
DEL  WITH  STOCHASTIC  INFILTRATION, 

brnia  Univ.,  Davis.  Dept.  of  Land,  Air  and 
;r  Resources. 

:a>ej.  and  W.  W.  Wallender. 
nal  of  Irrigation  and   Drainage   Engineering 
EDH.  Vol.   11,  No.  4.  p  605-621,  November 
9  fig,  1  tab,  18  ref,  append. 

riptors:  'Model  studies,  'Stochastic  hydrolo- 
'Infiltration,   'Kinematic  wave  theory,  Wet- 
Runoff.   Recession,   Furrow  irrigation,   Soil 
-rues  Mathematical  equations. 

lematic-wave  furrow  model  with  spatial  varia- 
of  infiltration  is  developed  to  solve  directly 
dvance  times.  In  addition,  infiltration  varies 
wetted  perimeter.  During  advance,  the 
n  of  nonlinear  equations  is  solved  implicitly 
aw  area  and  time  step  using  the  double-sweep 
ique.  During  runoff  and  recession,  flow  area 
ind  explicitly  cell-by-cell  at  each  specified 
step  Including  spatially  varying  infiltration  as 
ds  wetted  perimeter  effects  improves  furrow 
ation  when  compared  with  the  results  of  pre- 
kinematic-wave  models.  The  present  model 
e  used  as  a  tool  in  design  and  evaluation  of 
■  irrigation  systems  under  uniform  and  non- 
ui  soil  conditions.  (Author's  abstract) 
35959 


1988.  5  fig,  1  tab,  8  ref. 


ARM   APPLICATION   SYSTEM   DESIGN 
PROJECT-SCALE     WATER     MANAGE- 

ado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

eenng 

ritharan.  W.  Clyma,  and  E.  V.  Richardson. 

il  of  Irrigation  and   Drainage   Engineering 

DH,  Vol.   11,  No.  4,  p  622-643,  November 

3  fig,  10  tab,  17  ref. 

iptors:  'Irrigation  design,  'Farms,  'Systems 
is,  Project  planning,  'Water  management, 
supply.  Irrigation  efficiency,  Optimization, 
ion  requirements.  Flow  characteristics, 
ible  water 

-scale  optimal  on-farm  designs  considering 
mer  availability  as  well  as  the  variability  in 
-farm  parameters  are  obtained  using  a  two- 
arogramming  approach  in  a  mode  of  maxi- 

the  net  benefits  from  the  project  area.  This 
es  the  basis  for  comparing  the  consequences 
lect-scale  design  and  operation  under  modes 
imetnc  equity  and  iso-efficiency.  A  method- 
io  subdivide  the  project  area  into  distinct 
is  is  developed.  A  sample  application  indi- 
nat  there  could  be  a  wide  variation  in  flow 
:ments  in  the  three  modes.  Variations  in  net 
n  benefits  under  modes  of  project-scale  opti- 
and  volumetric  equity  are  also  large  The 
study  indicates  that  the  iso-efficiency 
results  in  near-optimal  project-scale  returns 
niiorm  unit  benefits  in  the  different  areas 
t  s  abstract) 
5960 


BENEFITS°F   INCREMENTAL    IRRIGA- 

Conservancy  Hydroelectric  Power  Scientif- 

arch  Inst..  Beijing  (China). 

igan.  and  X.  Yonjiu. 

I  of  Irrigation   and   Drainage   Engineering 

»H.  Vol.   11.  No.  4,  p  664-673,  November 


Descriptors:  'Irrigation  programs,  'Estimated  ben- 
efits, 'Project  planning,  Available  water,  Water 
supply.  Agriculture,  Statistical  analysis.  Operating 
costs.  Crop  production.  Humid  areas. 

Methods  of  calculating  irrigation  project  profits 
are  described  systematically.  Generally  speaking, 
there   are   two   kinds   of  allocation   methods:   (1) 
allocate  gross  incremental  products  of  agriculture 
(calculate   the   incremental    products  allocated   to 
irrigation),   or   (2)   determine   the   net   income   of 
incremental  agricultural  production  as  the  irriga- 
tion allocation  benefit  deducted  from  the  cost  of 
agricultural   production.   With  regard  to  the  first 
method,    the    following    allocation    methods    are 
given:  (1)  analysis  of  historical  and  statistical  data, 
(2)  analysis  of  incremental  agricultural  benefit  and 
experimental  data,  and  (3)  analysis  based  on  crop 
guaranteed  rate  curves.  Where  there  is  a  complete 
set  of  data  on  historical  investigations  and  statisti- 
cal materials,  the  first  category  of  the  first  alloca- 
tion method  may  be  used.  Where  there  are  some 
experienced    materials    of   incremental    irrigation 
benefit   or   a   nearby   region   has  the  same   basic 
natural  geographical  conditions  with  experimental 
material    of    incremental    irrigation    benefit,    the 
second  category  of  the  first  allocation  method  is 
suitable.  In  the  humid  and  wet  regions  of  southern 
China,   the  third  category  of  the  first  allocation 
method  should  be  considered  for  use.  Where  no 
conditions    are    suitable    for    the    first    allocation 
method,  the  second  allocation  method  may  be  con- 
sidered as  desirable.  (Miller-PTT) 
W89-05962 


WELFARE    IMPLICATIONS    OF   TUBEWELL 
IRRIGATION  IN  BANGLADESH, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
For  primary  bibliographic  entry  see  Field  6C 
W89-06062 


VERTICAL  DISTRIBUTION  IN  SOIL  OF  UN- 
INCORPORATED SURFACE-APPLIED  PHOS- 
PHORUS UNDER  SPRINKLER  IRRIGATION 

Agricultural  Research  Service,  Prosser,  WA. 
D.  A.  Lauer. 

Soil  Science  Society  of  America  Journal  SSSJD4 
Vol.  52,  No.  6,  p  1685-1692,  November-December 
1988.  4  fig,  3  tab,  20  ref. 

Descriptors:  'Fertilizers,  'Agricultural  chemicals, 
Soil  types,  'Phosphorus,  'Irrigation,  'Conserva- 
tion cropping,  Tilling,  Monoammonium  phosphate, 
Superphosphate,  Ammonium  polyphosphate,  Ver- 
tical distribution,  Quincy  sand,  Warden  silt  loam. 

Determining  vertical  distribution  of  P  is  important 
in  irrigated  conservation  cropping  systems  for 
evaluation  of  P  fertilization  because  soil  immobile 
phosphorus  accumulates  near  the  soil  surface 
where  limited  tillage  reduces  soil  mixing.  The  ver- 
tical distribution  of  P  was  determined  in  field  and 
laboratory  experiments,  from  surface  applied  mon- 
oammonium phosphate,  triple  superphosphate,  and 
ammonium  polyphosphate.  Following  P  applica- 
tion, vertical  distribution  was  determined  from  2 
cm  depth  increment  samples  in  a  Quincy  sand,  a 
Warden  silt  loam,  and  a  calcareous  subsoil  of  the 
Warden.  There  was  little  effect  on  P  distribution 
from  antecedent  moisture;  fertilizer  rates  at  30,  60, 
120,  or  240  kg  P/ha;  or  from  preirrigation  reaction 
times  of  1.  4,  or  16  d.  Continuous  postapplication 
irrigation  totals  of  40  or  160  mm  at  10  mm/d 
moved  P  somewhat  deeper  into  the  soil,  principal- 
ly at  160  mm  on  the  Quincy  sand.  Overall  mean 
penetration  depths  of  P  were  as  follows:  ammoni- 
um polyphosphate  moved  the  farthest  in  the 
Quincy  sand;  penetrations  were  practically  the 
same  for  monoammonium  phosphate  or  triple  su- 
perphosphate on  the  Quincy  sand  and  on  the  non- 
calcareous  Warden  silt  loam;  depth  of  penetration 
was  intermediate  for  ammonium  polyphosphate  on 
the  noncalcareous  Warden;  and  downward  move- 
ment m  the  calcareous  Warden  of  P  from  all 
fertilizer  P  materials  was  much  more  restricted 
than  on  the  two  noncalcareous  soils.  The  most 
apparent  conclusion  from  this  study  is  that  the 
reactivity  of  P  fertilizer  material  with  the  soil  is  the 


dominant  and  overriding  determinant  of  the  verti- 
cal   distribution    of  surface   applied    P.    (Author's 
abstract) 
W89-06084 


LEAF  WATER  POTENTIAL  AND  LEAF  CON- 
DUCTANCE DURING  THE  GROWING 
SEASON  IN  ALMOND  TREES  UNDER  DIF- 
FERENT IRRIGATION  REGIMES, 

Centro   de   Edafologia    y    Biologia    Aplicada   del 

Segura,  Murcia  (Spain). 

M.  C.  Ruiz-Sanchez,  A.  Torrecillas,  F.  del  Amor. 

A.  Leon,  and  J.  M.  Abrisqueta. 

Biologica   Plantarum  (Praha)  BPABAJ,   Vol    30 

No.  5,  p  327-332,  1988.  3  fig,  2  tab,  12  ref. 

Descriptors:  'Trees,  'Leaves.  'Water  potentials. 
'Conductance,  'Drop  irrigation,  'Agriculture. 
'Fruit   crops,   Almond   trees,   Seasonal   variation' 

Seasonal  changes  in  leaf  water  potential  (psi)  and 
leaf  conductance  (gl)  were  determined  in  almond 
trees  under  four  different  drip  irrigation  regimes. 
The  almond  trees  were  grown  since  the  planting 
under  daily  drip  irrigation  or  non  irrigation  receiv- 
ing rainfall  only.  Rainfall  for  1985  was  209  mm,  of 
which  156.4  occurred  during  the  experimental 
period.  Annual  evaporation  by  a  class  A  pan  on 
bare  soil  was  1803  mm,  of  which  1488  mm  oc- 
curred between  April  and  November.  The  drip 
irrigated  trees  were  submitted  from  March  1983  to 
four  different  irrigation  volumes  calculated  accord- 
ing to  four  pan  evaporation  coefficients  (0.1 1,  0.16, 
0.22,  0.27),  which  were  increased  each  year  in 
accordance  with  the  rate  of  the  vegetative  growth 
(trunk  circumference).  In  this  sense  the  amount  of 
water  applied  during  1985  for  each  treatment  was- 
2071.  3107,  4139,  5175  cu  m/ha.  The  development 
of  water  stress  in  the  rain-fed  treatment  induced 
specific  seasonal  dynamics  of  psi  values  and  an 
important  reduction  in  gl  values.  A  decrease  in  gl 
values  occurred  independently  of  the  irrigation 
treatment  through  the  growing  season.  No  statisti- 
cally significant  differences  were  obtained  in  gl 
values  within  the  drip-irrigated  treatments.  (Brock- 

W89-06385 


POROUS  PIPE  RETURNS  AS  MUNICIPAL 
WATERING  ALTERNATIVE, 

Dallas  Dept.  of  Public  Works,  TX. 

R.  Underwood. 

Public  Works  PUWOAH,  Vol.  119,  No    13   p  31- 

32,  December  1988. 

Descriptors:  'Parks,  'Irrigation,  'Subsurface  irri- 
gation, 'Pipes,  'Water  conservation.  Technology, 
Texas,  Rubber,  Root  zone,  Growth,  Turf  grasses! 
Porous  media,  Valves. 

Advantages  in  technology  and  quality  control 
have  improved  the  performance  of  porous  pipe  in 
irrigation.  Made  of  commercial  grade  rubber 
tubing,  the  pipe  is  installed  underground,  where  it 
uniformly  dispenses  water  to  the  root  zone,  pro- 
moting deep  root  growth,  eliminating  wet/dry 
cycles,  and  producing  dramatic  water  savings.  Its 
flexibility  makes  it  well  suited  to  diverse  outdoor 
plantings  and  specialty  turf  areas.  It  also  creates  no 
runoff,  while  helping  to  conserve  water.  Manufac- 
turers now  offer  flush  lines  and  ports  to  keep  the 
system  clog-free,  as  well  as  a  pressure-compensat- 
ing flow-regulating  valve  which,  coupled  with  a 
pressure  gauge,  signals  when  a  system  needs  flush- 
ing or  repair.  Porous  pipe  has  been  used  for  two 
median  strip  projects  at  a  public  park  and  the 
entrance  to  a  large  city  neighborhood  in  the  Oak 
Cliff  section  of  Dallas,  TX.  The  system  is  fulfilling 
the  irrigation  needs  it  was  designed  for.  and  has 
eliminated  evaporation  problems.  (Doria-PTT) 
W89-06551 


CROP  FACTORS  IN  RELATION  TO  MAKKINK 
REFERENCE:  CROP  EVAPOTRANSPIRA- 
TION, 

Institute   for   Land   and   Water   Management    Re- 
search, Wageningen  (Netherlands). 
For   primary    bibliographic    entry    see    Field    2D 
W'89-06701 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  In  Agriculture 


EVALUATION  OF  SUBSURFACE  AND  OUT- 
FLOW WATER  QUALITY  FROM  A  DRAIN- 
AGE-SUBIRRIGATION SYSTEM  IN  THE 
GEORGIA  FLATWOODS, 

Georgia  Coastal  Plain  Experiment  Station,  Tifton. 
Dept.  of  Agricultural  Engineering. 
D.  L.  Thomas,  A.  Shirmohammadi,  and  R. 
Lowrance. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  208848/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Georgia  Environmental  Resources  Center, 
Atlanta,  Report  ERC  04-87,  March  1987.  41p,  12 
fig,  3  tab,  23  ref,  2  append.  USGS  contract  14-08- 
301-G1219.  USGS  project  G1219-076. 

Descriptors:  'Subsurface  irrigation,  'Subsurface 
drainage,  *Water  quality,  "Chemical  analysis,  Ni- 
trates, Ammonium,  Phosphates,  Hydrogen  ion 
concentration,  Chlorides,  Electrical  conductivity, 
Georgia,  Flatwoods,  Simulation  analysis. 

Nitrate-N,  ammonium-N,  pPhosphate-P,  pH,  elec- 
trical conductivity,  and  chloride  concentrations 
were  measured  from  shallow  subsurface  wells  and 
outlets  of  a  drainage-subirrigation  system  in  the 
Georgia  flatwoods.  These  data  were  compared  to 
shallow  subsurface  water  quality  from  adjacent 
forested  and  cleared  areas.  Nitrate-N  concentra- 
tions were  significantly  higher  in  the  drained-subir- 
rigated  area  than  in  the  forested  and  cleared  areas. 
Nitrate-N  concentrations  did  not  exceed  10  mg/L 
from  any  of  the  outflow  samples  even  though 
several  infield  samples  did  exceed  this  limit.  Am- 
monium-N concentrations  were  not  high  and  do 
not  appear  to  be  a  problem  in  this  drainage-subirri- 
gation system  based  on  the  limited  data  available. 
The  low  phosphate-P  concentrations  of  the  out- 
flow samples  (less  than  0.05  mg/L)  indicates  that 
the  low  clay  content,  sandy  soils  of  this  area  have 
considerable  ability  for  phosphate-P  fixation  and 
may  not  promote  excessive  leaching  of  phosphate. 
The  pH  of  all  the  shallow  well  sites  were  signifi- 
cantly lower  than  the  inflow,  outflow  and  surface 
water  samples.  The  effect  of  the  water  supply  on 
the  outflow  samples  during  the  irrigation  phase 
was  evident  in  the  pH  results.  The  electrical  con- 
ductivity and  chloride  concentrations  were  signifi- 
cantly higher  in  the  drained-subirrigated  field  than 
in  the  cleared  and  forested  areas.  The  drought 
period  in  1986  showed  a  marked  increase  in  chlo- 
ride concentration  under  the  drainage-subirrigation 
field,  but  the  levels  decreased  after  sufficient  rain- 
fall leached  the  salts  from  the  soil.  Preliminary 
simulations  using  CREAMS-WT  (a  derivative  of 
the  CREAMS  model)  on  a  field  with  similar  char- 
acteristics to  the  drainage-subirrigation  site,  indi- 
cate that  the  potential  nutrient  losses  in  surface 
runoff  were  not  severe.  Additional  simulations  will 
provide  a  better  evaluation  of  the  models  applica- 
bility to  the  Georgia  flatwoods.  (Thomas-GA  U) 
W89-06913 


ECONOMIC    ASPECTS    OF   WESTERN    SUR- 
FACE WATER  ALLOCATION, 

Michigan   Univ.,  Ann  Arbor.   School  of  Natural 

Resources. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-06919 


ALLOCATION  OF  GROUNDWATER  RIGHTS 
ON  THE  BASIS  OF  FARMERS'  CONSUMP- 
TIVE WATER  NEEDS, 

Oklahoma  Univ.,  Norman.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6D. 
W89-06922 


CASE  STUDY  OF  IRRIGATION  WATER  MAN- 
AGEMENT AT  KAUDULLA  IRRIGATION 
SCHEME  AND  DEVELOPMENT  OF  WATER 
MANAGEMENT  ALTERNATIVES  FOR  THE 
DRY  ZONE  OF  SRI  LANKA, 
Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Graduate  School  in  Environmental  Sciences 
and  Engineering. 
K    G   A   Goonasekcre. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road.  Ann  Arbor,  MI  48106, 
Order  No  8605441  PhD  Dissertation,  1985. 
385p.  31  fig,  21  tab,  76  ref,  2  append. 


Descriptors:  "Developing  countries,  "Irrigation 
programs,  "Water  resources  development.  "Irriga- 
tion practices,  "Management  planning.  Irrigation 
efficiency,  Surface  irrigation,  Irrigation  design, 
Social  aspects.  Economic  factors.  Farming,  Sri 
Lanka. 

System  and  farm  level  irrigation  management  in 
the  dry  zone  of  Sri  Lanka  were  studied  to  identify 
constraints  on  effective  management,  distribution, 
and  productivity  of  irrigation  water.  Field  observa- 
tions and  monitoring  of  irrigation  flow  showed 
that  irrigation  management  in  the  Kaudulla  Stage  I 
irrigation  system  was  inefficient.  Inadequate  con- 
trol facilities  and  neglected  maintenance  of  the 
channel  system  were  the  primary  reasons  for  inef- 
fective water  distribution  Lack  of  motivation 
among  system  management  personnel  also  contrib- 
uted to  inefficient  management.  The  extremely 
long  distributory  and  field  channel  layout  and 
design  of  drop  structures  represented  poor  engi- 
neering design  for  the  field  conditions  at  the  Kau- 
dulla facility.  Although  the  engineering  system  and 
other  physical  facilities  are  location  specific,  simi- 
lar findings  in  relatively  new  irrigation  systems 
indicate  that  the  socioeconomic  constraints  to  ef- 
fective irrigation  management  are  common  within 
almost  all  of  the  irrigation  systems  in  the  dry  zone. 
The  inferior  economic  status  of  individual  farmers 
affected  productivity  at  the  farm  level.  (Cremmins- 
AEPCO) 
W89-06932 


WASTEWATER  APPLICATION  TO  SOILS:  HY- 
DRAULIC AND  NITROGEN  CONSIDER- 
ATIONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-06933 


OPTIMIZATION  AND  SIMULATION  METH- 
ODOLOGY FOR  IRRIGATION  PLANNING, 

California  Univ.,  Davis. 
J.  Chaves-Morales. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8607573.  Ph.D.  Dissertation,  1985. 
234p,  14  fig,  54  tab,  59  ref,  3  append. 

Descriptors:  "Model  studies,  "Optimization,  "Man- 
agement planning,  "Irrigation  districts,  Simulation 
analysis,  Surface  irrigation,  Computer  models, 
Linear  programming. 

An  optimization  and  simulation  planning  method- 
ology was  developed  for  the  management  of  an 
operating  irrigation  district.  The  district  is  located 
in  an  arid  environment,  with  an  already  built  reser- 
voir of  known  capacity,  an  aquifer  with  an  estimat- 
ed firm  yield,  and  a  canal  network  to  transport 
waters  to  farms  within  the  district.  The  methodolo- 
gy is  based  on:  (1)  an  optimization  model  that 
defines  the  optimal  cropping  pattern  that  would 
produce  the  optimal  profit  for  farmers  and  a  sched- 
ule of  the  seasonal  reservoir  and  aquifer  operating 
policies;  and  (2)  a  simulation  model  that  repro- 
duces the  irrigation  system  performance  under  the 
management  policies  defined  by  the  optimization 
model  of  those  specified  by  the  planners.  The 
simulation  model  also  supports  the  evaluation  or 
benefits  accrued  from  hydropower  generated  by 
reservoir  releases  for  agriculture.  The  optimization 
model  is  formulated  using  linear  programming  and 
solved  in  a  mainframe  computer;  the  simulation 
model  is  programmed  to  be  run  on  a  microcomput- 
er. The  models  were  applied  to  the  management  ' 
planning  for  an  irrigation  district  in  northern 
Mexico.  (Cremmins-AEPCO) 
W89-06945 


WATER  USE  AND  IRRIGATION  RESPONSE 
TO  DEFOLIATED  CORN  WITH  VARIOUS 
POPULATIONS, 

Nebraska  Univ. -Lincoln. 
K.  G.  Rao. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8706243.  Ph.D.  Dissertation,  1986. 
142p,  36  fig,  43  tab,  73  ref,  append. 


Descriptors  "Water  use.  "Irrigation  water.  "Co 
"Plant  growth,  "Crop  production.  Defoliants,  E 
potranspiration.  Sprinkler  irrigation.  Hydrolo 
budget. 

The  effect  of  defoliation  on  water  use  by  corn  \ 
studied  at  several  populations  by  using  water  g 
dient  levels,  and  the  growth  and  yield  response 
defoliated  corn  to  the  application  of  irngat 
water  was  measured.  Between  1981  through  19 
six  main  plots  were  laid  out  as  non-randomi; 
water  gradients,  four  subplots  as  25,000-70,1 
plants/hectare,  and  two  sub-subplots  as  two  de 
liation  treatments  by  using  line  source  sprink 
irrigation.  Yield  increased  linearly  as  the  wa 
gradient  increased  from  20  to  80%.  There  were 
major  gradient  differences  in  1981  or  1982.  Bu 
clear  differentiation  among  water  gradients  % 
observed  in  1983,  when  unusual  dry  and  hot  cor 
tions  prevailed  during  the  reproductive  grov 
stages.  A  linear  increase  in  dry  matter  was  i 
served  with  the  increase  in  time.  The  effect 
water  gradient  was  readily  apparent  from  polli 
tion  onwards;  however,  the  magnitude  of  difl 
ence  of  dry  matter  at  the  0%  level  was  less 
different  stages.  Statistical  analysis  for  dry  mat 
production/plant  indicates  a  significant  linear 
sponse  among  plant  populations.  A  linear  relatii 
ship  was  found  between  evapotranspiration  i 
yield.  The  smallest  slopes  were  obtained  in  1! 
and  1982;  the  greatest  differences  between  wa 
gradients  occurred  in  1983,  a  stressful  seas 
(Cremmins-AEPCO) 
W89-06952 


ALFALFA  WATER-PRODUCTION  FU> 
TIONS  UNDER  CONDITIONS  OF  DEFICIT  1 
RIGATION  WITH  SALINE  WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Wa 

Science. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-06959 


WATER  MANAGEMENT  FOR  LOWLA? 
RICE  IRRIGATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blac 

burg. 

F.  Z.  Siddeek. 

Available  from  University  Microfilms  Internatk 

al,   300  N.   Zeeb  Road,   Ann   Arbor,   MI  48H 

Order    No.    8704699.    Ph.D.    Dissertation,    10 

210p,  33  fig,  10  tab,  60  ref,  4  append. 

Descriptors:  "Water  use,  "Hydrologic  budg 
"Rice,  "Irrigation  requirements,  "Surface  irrij 
tion,  "Irrigation  canals,  "Model  studies,  Simulati 
analysis,  Water  conveyance.  Management  pis 
ning,  Southeast  Asia. 

A  management  system  was  developed  to  impro 
water  use  in  irrigated  paddies  in  Southeast  As 
Rainfall  and  evaporation  data  were  obtained 
determine  irrigation  requirements.  Different  trai 
formations  were  applied  to  normalize  the  data 
rainfall  and  evaporation.  Irrigation  water  requi: 
ments  that  were  estimated  using  a  model  show 
significant  water  savings.  To  manage  the  irrigati 
system  to  reflect  the  changing  demands  in  t 
fields  it  is  necessary  to  measure  the  initial  wal 
level  in  the  fields  at  the  beginning  of  each  day.  I 
EXTRAN  hydraulic  flow  routing  model  w 
shown  to  be  a  valuable  tool  for  determining  i 
quired  gate  settings  at  turnouts  so  that  water  cot 
be  distributed  to  channels  to  meet  demands.  FIc 
simulation  indicated  that  appreciable  time  elaps 
after  changes  in  the  discharge  from  the  reservt 
before  responses  were  observed  at  turnouts,  owi 
to  the  large  distances  between  the  reservoir  ai 
the  turnouts.  (Cremmins-AEPCO) 
W89-06962 


MANAGING  SALINE  WASTE  WATER  FC 
CROP  PRODUCTION  AND  MINIMU 
LEACHING, 

California  Univ.,  Riverside.  Graduate  Program 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-06963 
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JMPITER      DECISION      SUPPORT      FOR 

ATE R  SUPPLY  DEVELOPMENT, 

dorado  Stale  Univ..  Fori  Collins    Dept    of  Civil 

iginecring 
R   Horses 

ailable  IVom  University  Microfilms  Internation- 
300  N.   Zeeb   Road,   Ann   Arbor.   MI   48106 

der    No.    8618181      PhD     Dissertation.     1986 

!>p.  .'5  fig.  10  tab,  31  ref,  6  append. 

scripiors:  *Water  distribution,  'Water  convey- 
:e.  'Water  supply,  'Computer  programs,  'Rural 
as,  'Decision  making.  Agricultural  hydrology, 
natation  analysis.  Data  collections.  Management 
nning. 

computer-assisted,  rural  agricultural  water  dis- 
union system  DSS  (RAWDSS)  was  developed. 
l  system  consists  of  simulation,  database,  and 
logue  management  subsystems.  The  simulation 
system  allows  the  simulation  of  any  open-chan- 
water  supply  system  and  the  rapid  introduction 
alternative  system  configurations.  Within  the 
lem.  canal  locations,  sizes,  geometry,  lengths, 
reservoir  locations  and  sizes  are  easily  adjusta- 
The  simulation  time  step  and  the  length  of  the 
ulation  period  are  also  adjustable.  The  database 
system  provides  a  rudimentary  relational  data- 
:  with  search,  sort,  and  extract  capabilities,  as 
I  as  standard  statistical  functions.  The  dialogue 
lagement  subsystem  provides  both  graphical 
textual  report  generation,  an  interactive  menu 
:d  user  interface,  and  built-in  command  proce- 
ss for  automating  many  of  the  simulation  and 
ibase  subsystem  operations.  The  system  was 
eloped  specifically  for  the  iterative,  multiobjec- 
unstructured  decision  process  common  to 
er  resource  development.  (Cremmins-AEPCO) 
J-06968 


WATER  QUANTITY 
MANAGEMENT  AND 
:ONTROL 

.  Control  Of  Water  On  The 
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NATIONAL  GUIDANCE  DURING 

)UGHTS:  EXPERT  SYSTEM  APPROACH 

lungton  Univ.,  Seattle.  Dept.  of  Civil  Engi- 

mg. 

primary  bibliographic  entry  see  Field  6A. 

-05819 


-LENCE  OF  DIFFERENT  DOWNSTREAM 
RS  ON  SINGLE  MULTIPURPOSE  RESER- 
R     OPERATION      BY     CHANCE     CON- 

AINTS, 

toba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 

ng.  B 

monovic. 

diar i  Journal  of  Civil  Engineering  CJCEB8, 

15,  No.  4,  p  596-600,  August  1988.  4  fig,  3  tab, 

riptors:  'Model  studies,  'Reservoir  operation 
tipurpose  reservoirs,  'Water  use,  Mathemati- 
lodels,  Algorithms,  Yugoslavia,  Management 
ung,  Decision  making,  Long-term  planning 
•voir  releases,  Minimum  flow,  Computer  pro- 

snce-constrained  model  is  applied  to  solve  the 
em  of  long-term  planning  of  the  operation  of 
gle  multipurpose  reservoir.  Apart  from  the 
i  multipurpose  use  of  water  from  the  reservoir 
stream,  releases  are  available  for  use  The 
nee  of  downstream  users  is  taken  into  ac- 
by  a  special  form  of  objective  function 
ses  are  bounded  by  the  capacity  of  the  outlet 
k!i  e  Tnd  by  ,he  Suaranteed  minimum  flow 
oelow.  These  two  bounds  are  constraints  on 
ontrol  space.  The  model  uses  a  chance-con- 
ed programming  algorithm  to  yield  the  con- 
rajectory  (releases)  closest  to  the  optimum 
•roperties  of  the  chance-constrained  program 
l  a  strong  influence  of  changes  of  the  control 
on  releases.  This  enables  a  release  strategy  to 


be  derived  which  will  increase  the  utilization  of 
water  from  the  reservoir.  The  model  is  applied  to 
the  Prohor  Reservoir  on  the  Pcinja  River  in  the 
Vardar  River  basin,  Yugoslavia.'  (Author's  ab- 
stract) 
W89-05826 


SOME  ALTERNATIVE  APPROACHES  TO 
MATHEMATICAL  MODELLING  OF  RESER- 
VOIR SYSTEMS, 

Durban-Westville  Univ.  (South  Africa). 
A.  J.  Tollow. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  5,  p  565-572,  November- 
December  1988.  2  fig,  25  ref. 

Descriptors:  'Reservoir  operation,  'Programming 
methods,  'Management  planning,  'Mathematical 
models,  Simulation,  Control  bands,  Cost  analysis, 
Drought,  Optimization. 

Four  basic  methods  of  devising  an  operating  policy 
for  reservoirs  exist,  namely  dynamic  programming, 
linear  programming,  non-linear  programming,  and 
simulation.  Simulation  is  the  most  popular;  howev- 
er, it  does  not  in  itself  yield  an  optimal  solution.  In 
practice  this  may  not  be  a  disadvantage,  especially 
when  simulation  is  used  to  create  'control  bands.' 
All  the  methods  at  one  stage  or  another  permit 
cost  functions  to  be  incorporated.  The  ability  of 
simulation  to  include  water  quality  constraints,  as 
well  as  costs,  will  be  of  increasing  benefit  as  the 
quality  of  available  water  resources  deteriorates. 
The  use  of  control  bands  and  the  relative  simplici- 
ty of  the  basic  simulation  program  permit  the  day- 
to-day  operation  to  be  delegated.  The  ease  with 
which  the  segment  containing  costs  can  be 
changed  is  a  major  benefit.  Control  bands  can  be 
derived  from  median  and  low  flows.  However, 
during  drought  additional  monitoring  likely  will  be 
needed  if  control  bands  derived  from  hindsight  are 
used  for  forecasting.  A  single  reservoir  may  be 
operated  in  conjunction  with  several  others,  each 
of  which  has  its  own  individual  operating  band 
but  conforming  to  group  policy.  To  the  extent  that 
optimization  methods  other  than  simulation  are 
more  incomprehensible  to  the  user,  they  tend  to  be 
less  used.  (Rochester-PTT) 
W89-05836 


BENEFITS  AND  COSTS  OF  ALLOCATING 
SPACE  IN  AN  EXISTING  RESERVOIR  TO 
RIVER  REGULATION, 

Ok  Tedi  Mining  Ltd.,  Port  Moresby  (Papua  New 

Guinea). 

R.  J.  Higgins. 

of,8,,11!3.^  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  5,  p  573-581,  November- 
December  1988.  5  fig,  2  tab,  5  ref. 

Descriptors:  'Storage  reservoirs,  'Water  demand 
Economic  aspects,  'Cost  analysis,  'Flood  protec- 
tion, Optimization,  Wyangala  Dam,  New  South 
Wales,  Australia,  Lachlan  Valley,  Airspace  alloca- 
tion, Design  criteria. 

Subsequent  to  the  selection  of  design  capacity  and 
the  construction  of  a  storage  reservoir,  water  de- 
mands, valley  land  use,  and  economic  constraints 
may  change  and  reallocation  of  storage  space  in  an 
existing  reservoir  may  become  desirable.  The  bene- 
fits of  reallocating  space  to  flood  mitigation  are  the 
equivalent  annual  flood  damages  averted,  whereas 
the  costs  arise  from  water  shortages  that  would  not 
have  occurred  if  space  had  not  been  reallocated. 
These  benefits  and  costs  can  be  quantified  for  a 
particular  region  and  the  optimal  airspace  provi- 
sion calculated.  In  a  case  study  area  (Wyangala 
Dam,  Lachlan  Valley  of  central  New  South  Wales 
Australia),  reallocation  of  part  of  the  storage 
volume  was  justified,  whereas  excessive  realloca- 
tion would  result  in  significant  net  costs  to  the 
region.  The  optimum  airspace  allocation  was  not 
sensitive  to  the  value  assigned  to  water.  The  proce- 
dure used  here  could  be  applied  to  other  river 
valleys,  where  the  solution  would  depend  on  the 
intensity  of  land  use,  which  influences  both  poten- 
tial flood  damages  and  the  costs  of  water  short- 
ages. (Author's  abstract) 
W89-05837 


INFLUENCE  OF  REGULATION  ON  ENVI- 
RONMENTAL CONDITIONS  AND  THE  MA- 
CROINVERTEBRATE  COMMUNITY  IN  THE 
UPPER  COLORADO  RIVER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 

For  primary  bibliographic  entry  see  Field  6G 
W89-05839 


SHORT-TERM     FORECASTING     OF     SNOW- 
MELT  RUNOFF  USING  ARMAX  MODELS, 

Williams  (Philip)  and  Associates,   San  Francisco 

CA. 

For  primary  bibliographic  entry  see  Field  2E 

W89-06065 


EFFECTS  OF  SALINITY  AND  WATERLOG- 
GING ON  THE  VEGETATION  OF  LAKE  TOO- 
LIBIN,  WESTERN  AUSTRALIA, 

Western    Australia    Univ.,    Nedlands.    Dept     of 

Botany. 

For  primary  bibliographic  entry  see  Field  4C 

W89-06373 


EFFECT     OF     SELECTED     DYES     ON     THE 
GROWTH  OF  DUCKWEED, 

University   of  South    Florida,    Tampa.    Dept    of 

Chemistry. 

D.  F.  Martin,  and  C.  D.  Norris. 

Journal    of   Environmental    Science    and    Health 

JESEDU,  Vol.  A23,  No.  8,  p  765-771,  1988.  1  tab 

13  ref. 

Descriptors:  'Duckweed  control,  'Aquatic  plants 
'Dyes,  'Nuisance  plants,  'Aquatic  weed,  control,' 
Plant  growth,  Singlet  oxygen,  Oxygen. 

Lemna  obscura  (Austin)  Daubs  (duckweed)  was 
used  as  a  bioassay  organism  to  test  the  effect  of 
methylene  blue  and  four  fluorescein-derivatives 
(substituted  xanthenyl  benzoates:  rose  bengal,  eosin 
Y,  erythrosin,  and  fluorescein)  for  their  effect  as 
sensitizers  in  the  production  of  singlet  oxygen. 
Growth  was  measured  as  the  area  of  mono-layer 
plant  growth,  which  had  been  related  to  the  plant 
fresh  weight.  The  effect  of  the  dye  was  evaluated 
under  low  light  levels  in  the  laboratory  as  differ- 
ences in  the  change  in  mono-layer  area  for  test  in 
comparison  with  untreated  plants.  The  relative 
growth  fraction  (fraction  of  area  covered  after  one 
week  divided  by  the  fraction  of  area  covered  ini- 
tially) was  a  linear  function  of  the  known  quantum 
yield  for  dye-sensitized  singlet  oxygen  production 
for  three  fluorescein  dyes  and  methylene  blue  (r  = 
0.97;  P  =  0.001).  Erythrosin  was  less  effective  than 
expected  and  did  not  conform  to  the  correlation. 
(Author's  abstract) 
W89-06410 


BIG  RESERVOIRS  LINED  IN  DAYS, 

Rainbow    Municipal    Water    District,    Fallbrook, 

For  primary  bibliographic  entry  see  Field  8A 
W89-06549 


FLOODING  IN  THE  DESERT:  TAKING  CON- 
TROL, 

Black  and  Veatch,  Las  Vegas,  NV 

D.  V.  Reel,  and  L.  S.  Bond. 

Public  Works  PUWOAH,  Vol.  119,  No    13   p  29- 

30,  79,  December  1988. 

Descriptors:  'Flood  control,  'Detention  reser- 
voirs, 'Embankments,  'Deserts,  Nevada,  Earth- 
works, Storm  runoff,  Detention  dams,  Taxes, 
Costs,  Public  participation.  Planning,  Spillways, 
Construction  materials. 

A  history  of  chronic  flooding  in  Las  Vegas  and 
other  parts  of  Clark  County,  NV  has  prompted  the 
development  of  a  multimillion-dollar  county-wide 
flood  control  plan  and  construction  of  three'deten- 
tion  basins.  The  Red  Rock  Wash  Stormwater  De- 
tention Basin,  completed  in  April  1987,  is  the  most 
recent  of  these  and  the  first  of  two  being  built  to 
limit  peak  stormwater  discharges  in  the  Flamingo 
Wash  Watershed.  The  facility  was  designed  and 
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built  in  16  months,  The  detention  basin  consists  of 
an  earthen  embankment  and  impoundment  area 
and  a  reinforced  concrete  emergency  spillway  and 
outlet  works.  It  has  a  capacity  of  1,860  acre-ft  and 
occupies  more  than  80  acres.  The  detention  basin 
embankment  was  constructed  of  coarse-grained  al- 
luvial sands  and  gravels,  designed  as  a  pervious 
embankment  on  a  pervious  foundation.  The  basin 
provides  flood  protection  by  detaining  stormwater 
and  gradually  releasing  it  over  a  24-hour  period. 
The  Flamingo  Wash  Detention  Basin  and  outlet 
channel  are  currently  being  designed.  The  Flood 
Control  District's  10-year  plan  will  cost  an  estimat- 
ed $179  million,  and  is  financed  by  a  sales  tax 
approved  by  Clark  County  voters.  The  District's 
flood  control  measures  are  supported  and  promot- 
ed by  an  active  citizen's  advisory  committee. 
(Doria-PTT) 
W89-06550 


IMPROVED  METHODOLOGY  FOR  SHORT- 
TERM  OPERATION  OF  A  SINGLE  MULTI- 
PURPOSE RESERVOIR, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

S.  P.  Simonovic,  and  D.  H.  Burn. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.   1,  p   1-8,  January   1989.  6  fig,  4  tab,   19  ref. 
University  of  Manitoba  Research  grants  431-2720- 
21  and  431-2720-22. 

Descriptors:  *Reservoir  operation,  *Multipurpose 
reservoirs,  *Streamflow  forecasting,  'Mathemati- 
cal  models,  Optimization,  Forecasting,  Kentucky. 

The  existence  of  several  problems  associated  with 
the  short-term  operation  of  multipurpose  reservoirs 
has  been  demonstrated  in  the  past.  A  principal 
difficulty  arises  from  uncertainties  inherent  in  the 
prediction  of  future  stream  flows  which  are  re- 
quired to  effect  the  requisite  reservoir  operation.  It 
has  been  shown  that  the  performance  of  the  reser- 
voir operation,  as  determined  by  an  optimization 
model,  is  a  function  of  the  operating  horizon.  This 
results  from  the  existence  of  a  relationship  between 
the  operating  horizon  and  both  the  reliability  of 
the  inflow  forecasts  and  the  reservoir  operation. 
With  an  increase  in  the  length  of  the  operating 
horizon,  the  reliability  of  the  forecasts  will  neces- 
sarily decrease.  However,  the  reservoir  operation 
model  yields  an  improved  operation  on  the  as- 
sumption that  the  forecasts  are  accurate.  An  im- 
proved methodology  is  presented  which  considers 
the  operating  horizon  as  a  decision  variable  which 
can  change  in  real  time.  The  optimal  value  of  the 
operating  horizon  is  selected  based  on  the  trade-off 
between  more  reliable  inflow  forecast  for  shorter 
horizons  and  better  reservoir  operation  associated 
with  the  use  of  longer  operating  horizons.  The 
benefits  of  the  new  methodology  are  illustrated 
through  an  application  of  the  technique  in  simulat- 
ing the  operation  of  Green  Reservoir  in  Kentucky. 
(Author's  abstract) 
W89-06574 


GUIDELINES    FOR    DETERMINING    FLOOD 
FLOW  FREQUENCY. 

Geological    Survey,   Washington,    DC.   Office  of 

Water  Data  Coordination. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-06662 


TECHNIQUES  FOR  ESTIMATING  FLOOD- 
PEAK  DISCHARGES  FROM  URBAN  BASINS 
IN  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-06831 


ANALYSIS  OF  WATER-SURFACE  PROFILES 
IN  LEON  COUNTY  AND  THE  CITY  OF  TAL- 
LAHASSEE,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06833 


MAGNITUDE  AND  FREQUENCY  OF  FLOODS 
IN  ARKANSAS, 

Geological  Survey,  Little  Rock.  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06835 


VERIFICATION  OF  REGRESSION  EQUA- 
TIONS FOR  ESTIMATING  FLOOD  MAGNI- 
TUDES FOR  SELECTED  FREQUENCIES  ON 
SMALL   NATURAL  STREAMS   IN   GEORGIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06837 


STATISTICAL  SUMMARIES  OF  STREAM- 
FLOW  RECORDS  IN  OKLAHOMA  AND 
PARTS  OF  ARKANSAS,  KANSAS,  MISSOURI, 
AND  TEXAS  THROUGH  1984, 

Geological   Survey,  Oklahoma  City,  OK.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-06885 

4B.  Groundwater  Management 


ARTIFICIAL  RECHARGE  IN  LAS  VEGAS 
VALLEY,  CLARK  COUNTY,  NEVADA, 

Las  Vegas  Valley  Water  District,  NV. 

T.  Katzer,  and  K.  Brothers. 

Ground  Water  GRWAAR,  Vol.  27,  No.  1,  p  50- 

56,   January-February    1989.   3   fig,    5   tab,   9   ref. 

Descriptors:  *Artificial  recharge,  *Groundwater 
recharge,  *Las  Vegas  Valley,  'Nevada,  Colorado 
River,  Water  quality,  Surface-groundwater  rela- 
tions, Calcite,  Precipitation,  Feasibility  studies. 

The  existing  water  supply  system  for  Las  Vegas 
Valley  is  limited  since  peak  water  used  demand 
periods  in  10-20  yr  or  less  will  require  the  con- 
struction of  additional  facilities.  To  prepare  for 
these  short-term  (and  longer)  demands,  the  Las 
Vegas  Valley  Water  District,  in  cooperation  with 
the  U.S.  Bureau  of  Reclamation,  conducted  a  limit- 
ed groundwater  recharge  demonstration  project 
using  treated  Colorado  River  water.  A  major  con- 
cern of  water  managers  regarding  artificial  re- 
charge is  the  resulting  water  chemistry  when  treat- 
ed (potable)  Colorado  River  water  is  injected  into 
the  groundwater  system.  Both  waters  are  high  in 
calcium,  creating  a  potential  for  calcite  precipita- 
tion which,  in  addition  to  clogging  the  perforations 
in  the  water  well  casing,  could  potentially  reduce 
aquifer  permeabilities  by  clogging  the  pore  space 
of  the  flow  media.  Approximately  525,000  gallons 
of  potable  water  were  injected  into  a  semiconfined 
groundwater  aquifer  over  a  three-day  period  inter- 
spersed with  two  pumping  periods.  Water  chemis- 
try samples  taken  throughout  the  injection  project 
showed  no  imbalance  with  regard  to  calcium  or 
any  other  chemical  constituent.  Therefore,  artifi- 
cial recharge  is  feasible  and  is  one  water  resource 
technique  available  to  meet  an  increasing  water 
demand  based  on  the  existing  water  quality  of  the 
Colorado  River  and  the  quality  of  the  groundwat- 
er in  the  area  of  injection.  (Author's  abstract) 
W89-06204 


CREATION  OF  AN  ARTIFICIALLY  PRO- 
DUCED FRACTURE  ZONE  TO  PREVENT 
CONTAMINATED  GROUND-WATER  MIGRA- 
TION, 

Dunn  Geoscience  Corp.,  Albany,  NY. 

For   primary   bibliographic   entry   see   Field    5G 

W89-06205 


COMMON   PROPERTY  AQUIFER  AS  A  DIF- 
FERENTIAL GAME, 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
D.  H.  Negri. 

Water  Resources  Research  WRERAO,   Vol.   25, 
No.  1,  p  9-15,  January  1989.  2  fig,  24  ref. 

Descriptors:  'Water  use.  'Water  allocation,  'Aqui- 
fer management,  'Competing  use,  'Groundwater 


depletion,      'Mathematical      models.      'I'urn 
Farms,    Groundwater    management.    Hydro 

models. 

Open-loop  and  feedback  equilibria  were  com| 
using  a  common  property  aquifer  model.  C 
loop  solutions  correspond  to  assuming  that  pa 
pants  commit  themselves  in  the  initial  peric 
pumping  rates  in  all  future  periods  Feedback 
tions  represent  a  more  realistic  assumption  as 
operators  adopt  pumping  strategies  that  deper 
the  reserve  stock  of  water  Comparing  the 
equilibrium  concepts  revealed  two  sources  o 
namic  inefficiency  in  the  common  property 
fer:  a  pumping  cost  externality  and  a  'stra 
externality'  that  arises  from  the  competition  ar 
users  to  capture  the  groundwater  reserves, 
qualitative  results  show  that  the  open-loop  sol 
captures  only  the  pumping  cost  externality, 
feedback  solution  captures  both  externalities 
exacerbates  the  overexploitation  of  the  comi 
compared  to  the  open-loop  solution.  Moreovei 
dynamic  inefficiency  resulting  from  both  extei 
ties  increases  in  the  number  of  independent 
owners  with  access  to  the  aquifer.  (Author': 
stract) 
W89-06575 


WORKSHOP  DESIGN  FOR  SPRING  CAPP 
A  TRAINING  GUIDE, 

Water  and  Sanitation  for  Health  Project,  Ai 
ton,  VA. 

W.  Gormley,  D.  Goff,  and  C.  Johnson. 
Water  and  Sanitation  for  Health  Project,  Was] 
ton,  DC.  WASH  Technical  Report  No.  28, 
tember   1984.   527p.   WASH  Contract   5942-< 
4085-00,  Project  936-5942. 

Descriptors:  'Handbooks,  'Spring  capping, 
taining,  'Water  supply  development,  'Water 
agement,  'Training,  Rural  areas,  Springs,  Ec 
tion,  Groundwater,  Project  planning,  Public 
ticipation,  Community  development. 

The  purpose  of  this  training  guide  is  to  pre 
participants  with  the  needed  skills  and  knowl 
for  assisting  rural  communities  to  organize,  in 
ment,  and  maintain  spring  capping  projects.  Tl 
fore,  planning,  constructing,  and  maintaininj 
taining  walls  for  springs  is  the  central  theme  ol 
training.  This  training  guide  is  for  trainers 
will  conduct  the  workshop.  It  is  not  for  pa 
pants  although  it  contains  materials  which  wi 
handed  out  to  them.  The  workshop  is  for  pa: 
pants  who  work  in  rural  settings  with  local  ( 
munities  which  want  to  improve  their  spring  v 
supply,  and  as  such  it  is  designed  for  indivie 
without  prior  technical  skills  or  knowledge  no 
to  plan  and  construct  spring  capping  impr 
ments.  At  the  end  of  this  workshop,  trainees 
be  able  to:  identify  resources  necessary  to  com| 
a  village  spring  capping  project;  communi 
with  village  leaders  and  promote  activities  ne 
for  project  implementation;  identify  and  a 
strategies  for  involving  the  community  in  sp 
capping  activities;  survey  and  evaluate  sites 
potential  spring  capping;  communicate  and  a 
relevant  theories  about  water  and  its  relation 
to  environment  and  health;  develop  and  implei 
work  plans  and  logistics  necessary  for  pit 
start-up;  coordinate  and  supervise  work  force 
delivery  of  materials;  design  and  build  a  retai 
wall  for  capping  springs;  describe  three  altern! 
spring  capping  systems:  the  spring  box,  see] 
collection,  and  storage  tank  systems;  use,  main 
troubleshoot,  and  repair  retaining  wall  spring 
ping  systems;  identify  strategies  for  solving 
most  common  problems  which  develop  w 
building  spring  capping  retaining  walls;  evalus 
spring  capping  project  and  document  and  ret 
information  gathered  for  future  use;  and  devi 
action  plans  for  implementing  spring  cap| 
projects  in  their  regular  work  environmf 
(Lantz-PTT) 
W89-06603 


WORKSHOP  DESIGN  FOR  WELL  IMPRO 
MENT:  PROTECTING  OPEN  WELLS, 

Water  and  Sanitation  for  Health  Project,  Arl 
ton,  VA. 
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Nagorski.  and  C.  Pineo. 

ler  and  Sanitation  for  Health  Project,  Washing- 
DC    WASH  Technical  Report  No.  34,  May 
8    345p    WASH  Contract   5942-C-00-4085-00 
ject  936-5942. 

Cliptors:  *Water  pollution  prevention,  *Wells, 
«B  uells,  *Well  construction,  *Water  re- 
ces  management.  Rural  areas.  Sanitation, 
er  supply  development.  Training,  Handbooks, 
imunity  development.  Shallow  wells,  Drain- 
Construction,  Maintenance. 

training  workshop  outlined  in  this  guide  is  to 
ide  participants  with  the  skills  and  knowledge 
led  for  assisting  rural  communities  to  organize 
implement   well   improvement   projects.   The 
all   focus  is  on   making  shallow  open   wells 
:  sanitary  by  making  above  ground  improve- 
ts  through   constructing   a   headwall   and   an 
n.  The  workshop  does  not  deal  with  increas- 
he  yield  of  the  well  or  with  installing  a  hand- 
p.  This  guide  is  intended  to  be  used  by  the 
er(s)  who  will  conduct  the  workshop.  It  is  not 
ide  for  the  participants,  although  it  contains 
rials  which  will  be  handed  out  to  them.  The 
;shop  is  intended  for  participants  who  work  in 
areas  with  local  communities  who  want  to 
3ve   the   sanitary   conditions   of  their   water 
ly.  It  is  designed  for  individuals  lacking  the 
lical  skills  or  knowledge  needed  to  plan  and 
ruct  well  improvement  projects,  or  for  those 
desire  to  practice,  review,  and  refine  their 
nt  level  of  knowledge  and  skill.  At  the  end  of 
/orkshop,  participants  will  be  able  to:  explain 
enefits  of  improving  wells;  work  with  village 
rs   and   groups   to   initiate,    implement,    and 
v    through    with    a    sanitary    improvement 
ct  for  dug  wells;  assist  villages  to  assess  the 
for  improving  well  conditions  and  identify 
lajor  categories  of  improvements;   fabricate 
nake  use  of  concrete  blocks;  mix  and  pour 
ete  with  appropriate   reinforcement;   design 
onstruct  a  headwall;  design  and  construct  a 
1  apron  with  adequate  backfill  and  an  appro- 
structure  for  draining  water;  develop  user 
tion    strategies    demonstrating    clean    water 
;e  and  handling  techniques  and  well  mainte- 
and  usage;  estimate  and  plan  the  type,  quan- 
nd  basic  costs  of  material  and  labor  needed 
proposed  project;  describe  the  importance  of 
tmuing  well  maintenance  program;  and  rec- 
:  construction  problems  in  existing  wells  and 
nine   if  a  structure   should   be   repaired   or 
ed.  (Lantz-PTT) 
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.LOPMENT  OF  A  COMBINED  QUANTI- 
VD  QUALITY  MODEL  FOR  OPTIMAL 
1NDWATER  MANAGEMENT, 

sas  Water  Resources  Research  Center,  Fay- 

Peralta.  J.  Solaimanian,  S.  A.  Prathapar,  and 

jnffis 

ble  from  the  National  Technical  Information 

Li  Pnn8  '  VA  22161'  as  PB88-133772 
:odes.  A03  in  paper  copy,  A01  in  microfiche 
Jtion  No.  127,  June  1987.  20p,  10  fig,  12  ref 
ch  Project  G-l 212-04. 

ptors:  'Water  supply,  'Water  quality 
ndwater  management,  'Model  studies 
tative  analysis,  Path  of  pollutants.  Computer 
•.  groundwater  quality,  Solute  transport. 

edure  for  incorporating  solute  transport  as 
:onstraints  within  computer  models  for  opti- 
regional  groundwater  extraction  strategies 
:nted.  The  MODCON  modelling  procedure 
ear  goal  programming,  embedded  linearized 
;ns  for  the  flow  and  solute  transport  and  a 
is  of  characterization  (MOC)  simulation 
Assumed  is  2D  flow  and  solute  transport 
aispersed  conservative  contaminant.  The 
UP«I  procedure  develops  steady  groundwat- 
action  strategies  that  will  satisfy  future 
water  quality  constraints  while  simulta- 
causing  future  piezometric  heads  to  be  as 
'current  heads  as  possible.  The  procedure  is 
to  a  160  sq  mi  area  in  southeastern  Arkan- 
itnor  s  abstract) 
.655 


GROUNDWATER  RECHARGE  AS  A  TREAT- 
MENT OF  SEWAGE  EFFLUENT  FOR  UNRE- 
STRICTED IRRIGATION, 

Agricultural     Research     Service,     Phoenix,     AZ 

Water  Conservation  Lab. 

For   primary    bibliographic    entry    see    Field    5D 

W89-06809 


UK  EXPERIENCE  IN  THE  GROUNDWATER 
RECHARGE  OF  PARTIALLY  TREATED 
SEWAGE:  POTENTIAL  FOR  IRRIGATION 
PURPOSES, 

For  primary  bibliographic  entry  see  Field  5D. 
W89-06810 


PLANNING  REPORT  FOR  THE  EDWARDS- 
TRINITY  REGIONAL  AQUIFER-SYSTEM 
ANALYSIS  IN  CENTRAL  TEXAS,  SOUTHEAST 
OKLAHOMA,  AND  SOUTHWEST  ARKANSAS 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F 

W 89-06840 


OVERVIEW     OF    WATER     RESOURCES     IN 
OWENS  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-06844 


PROJECTED  WATER-LEVEL  DECLINES  IN 
THE  OGALLALA  AQUIFER  IN  LEA  COUNTY 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-06856 


GEOHYDROLOGY  OF  THE  DELAWARE 
BASIN  AND  VICINITY,  TEXAS  AND  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-06857 


PROJECTED  EFFECTS  OF  GROUND-WATER 
WITHDRAWALS  IN  THE  ARKANSAS  RIVER 
VALLEY,  1980-99,  HAMILTON  AND  KEARNY 
COUNTIES,  SOUTHWESTERN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  E.  Dunlap,  R.  J.  Lindgren,  and  J.  E.  Carr 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water   Resources   Investigations  Report   84-4082 
1984.  168p,  28  fig,  2  tab,  7  ref. 

Descriptors:  *Kansas,  *Surface-groundwater  rela- 
tions 'Groundwater  irrigation,  *Water  resources 
development,  'Groundwater  budget,  'Arkansas 
River,  Wells,  Streamflow,  Groundwater  recharge 
Irrigation,  Projections. 

A  study  was  made  to  determine  the  effects  that 
additional  groundwater  development  would  have 
on  streamflow  and  water  levels.  A  computer 
model  was  used  to  simulate  the  changes  in  stream- 
flow  and  water  levels  from  1980  through  1999  Six 
pumpage  options  were  tested  using  variation*  in 
pumpage  rate  and  number  of  wells  pumping  in  the 
model  area.  The  projected  effects  of  groundwater 
withdrawals  from  1980-99  indicate  that  net  annual 
streamflow  losses  would  be  reduced  only  1%  if 
annual  withdrawals  were  reduced  by  24%  from 
the  continued  1979  pumpage  rate  of  wells  with 
water  rights,  as  computed  using  energy  consump- 
tion techniques,  to  the  amount  appropriate  by 
water  rights  for  these  wells.  The  higher  pumpage 
rate  results  in  very  little  change  in  stored  ground- 
water and  net  streamflow  losses  because,  after 
satisfying  initial  soil  moisture  requirements  a 
greater  percentage  of  the  additional  applied  water 
percolates  back  to  the  aquifer.  If  pumpage  were 
increased  along  with  an  increase  in  the  number  of 
irrigated  acres  over  the  1979  rate,  additional  water 


would  be  removed  from  storage,  and  net  annual 
streamflow  losses  would  increase.  A  19%  increase 
in  pumpage  over  the  1979  rate,  with  the  additional 
acres  irrigated,  would  cause  the  net  annual  stream- 
Mow  loss  to  increase  from  5%  to  9%.  (Author's 
abstract) 
W89-06858 


GROUND-WATER  RESOURCES  IN  THE  ROSS 
BARNETT  RESERVOIR  AREA,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-06862 


GROUND-WATER   RESOURCE  ASSESSMENT 
NEW  YORK°NTAUK   AREA'   L°NG   ISLAND> 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-06870 


GROUND-WATER  SYSTEM  AND  SIMULATED 
EFFECTS  OF  GROUND-WATER  WITHDRAW- 
ALS IN  NORTHERN  UTAH  VALLEY,  UTAH, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F 

W89-06871 


SIMULATED  WATER  LEVEL  DECLINES 
CAUSED  BY  GROUNDWATER  WITHDRAW- 
ALS  NEAR  HOLLOMAN  AIR  FORCE  BASE 
OTERO  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

A.  W.  Burns,  and  D.  L.  Hart. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations   Report   86-4324 
1988.  44p,  16  fig,  3  tab,  17  ref. 

Descriptors:  'Groundwater  withdrawals  'Water 
levels,  'New  Mexico,  Aquifer  systems,  Pumpage. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  U.S.  Air  Force,  Holloman  Air  Force  Base, 
studied  the  potential  change  in  water  levels  that 
could  occur  as  a  result  of  increased  groundwater 
withdrawals  from  the  middle-Tertiary  to  Holocene 
age  basin-fill  and  alluvial  deposits  in  the  vicinity  of 
the  Air  Force  base  in  Otero  County,  New  Mexico 
Water  level  changes  of  25  ft  to  as  much  as  60  ft 
below  their  1982  levels  are  projected  in  the  well 
field  areas  by  the  year  2001,  based  on  an  increased 
groundwater  withdrawal  of  10%.  The  400-sq-mi 
area  of  unconsolidated  material  is  relatively  flat 
except  for  the  alluvial  fans  adjacent  to  the  moun- 
tain front.  Perennial  streams  are  not  present  in  the 
study  area.  The  aquifer  has  a  saturated  thickness 
that  ranges  from  0  to  3  ft.  Intermittent  streamflow 
from  the  nearby  mountains  infiltrates  the  alluvial 
fans  and  recharges  the  aquifer  system.  Groundwat- 
er is  discharged  from  the  area  by  underflow,  eva- 
potranspiration,  and  pumpage  withdrawals  from 
wells.  (USGS) 
W89-06883 


GEOHYDROLOGY  AND  1985  WATER  WITH- 
DRAWALS OF  THE  AQUIFER  SYSTEMS  IN 
SOUTHWEST  FLORIDA,  WITH  EMPHASIS 
ON  THE  INTERMEDIATE  AQUIFER  SYSTEM, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-06887 


GROUNDWATER  WITHDRAWAL  AND 
WATER  LEVEL  DATA  USED  TO  SIMULATE 
REGIONAL  FLOW  IN  THE  MAJOR  COASTAL 
PLAIN  AQUIFERS  OF  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  2F 
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MICROCOMPUTER  PROGRAM  FOR  ESTI- 
MATING DROUGHT  STREAM-FLOW  REDUC- 
TION DUE  TO  PUMPING  FROM  NEARBY 
WELLS, 

Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-06894 


GROUNDWATER  HYDROLOGY  OF  THE 
JASPER  (MIOCENE)  AQUIFER  IN  THE 
SOUTHEAST  TEXAS  COASTAL  PLAIN, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06915 


POLITICAL  ECONOMY  OF  INSTITUTIONAL 
INNOVATION:  COALITIONS  AND  STRATEGY 
IN  THE  DEVELOPMENT  OF  GROUNDWAT- 
ER LAW, 

Wisconsin  Univ. -Madison. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-06939 


OPTIMAL  WELL  LOCATION   IN   A  MULTI- 
AQUIFER  GROUNDWATER  SYSTEM, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-06946 


SUSTAINED-YIELD  GROUNDWATER  BASIN 
MANAGEMENT:  A  GOAL-PROGRAMMING 
APPROACH, 

Arkansas  Univ.,  Fayetteville. 
A.  Yazdanian. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8618023.  Ph.D.  Dissertation,  1986. 
125p,  18  fig,  7  tab,  48  ref. 

Descriptors:  *Sustained  yield,  *Safe  yield, 
*Groundwater  management,  *Model  studies, 
"Computer  models,  "Management  planning, 
Groundwater  basins,  Linear  programming,  Quad- 
ratic programming,  Optimization,  Arkansas,  Grand 
Prairie  region. 

A  sustained  yield  strategy  for  groundwater  basin 
management  was  calculated  with  the  aim  of  main- 
taining a  regionally  optimum  potentiometric  sur- 
face in  close  approximation  to  a  set  of  target  levels. 
A  goal-programming  objective  was  used  to  assure 
that  the  regional  sum  of  deviations  of  achieved 
levels  from  target  levels  was  at  a  minimum.  The 
goal-programming  method  was  formulated  in 
linear  and  quadratic  forms  in  two  computer 
models.  The  methodology  was  applied  to  the 
Grand  Prairie  region  of  Arkansas  for  planning 
sample  sustained-yield  pumping  strategies  that 
would  approximately  maintain  the  most  recently 
observed  groundwater  elevations  in  that  region. 
For  sample  problems  consisting  of  up  to  90  finite- 
difference  grid  points,  the  linear  program  showed 
significant  superiority  with  regard  to  computer 
time  efficiency,  but  it  did  not  produce  acceptable 
results  when  it  was  applied  to  the  study  area.  Some 
of  the  152  quality  constraints  involved  were  violat- 
ed by  the  optimal  solution  due  to  numerical  diffi- 
culties. Therefore,  application  results  for  the 
Grand  Prairie  were  developed  using  the  quadratic 
model.  (Cremmins-AEPCO) 
W89-06958 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


GROUND-WATER  FLOW  MODEL  OF  DRAW- 
DOWN AND  RECOVERY  NEAR  AN  UNDER- 
GROUND MINK, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics 

For  primary  bibliographic  entry  see  Field  2F. 

WX9-05876 


MODELLING  NITRATE  REMOVAL  BY  RI- 
PARIAN VEGETATION  IN  A  SPRINGI  ED 
STREAM:  THE  INFLUENCE  OF  LAND-USE 
PRACTICES, 

Massey  Univ.,  Palmerston  North  (New  Zealand). 

Dept.  of  Mathematics  and  Statistics. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05882 


ESTUARY  REHABILITATION:  THE  GREEN 
BAY  STORY, 

Wisconsin  Univ. -Madison.  Sea  Grant  Inst. 

P.  L.  Smith,  R.  A.  Ragotzkie,  A  W.  Andren,  and 

H.  J.  Harris. 

Oceanus  OCEAAK,  Vol.  31,  No.  3,  p  12-20,  Fall, 

1988.  7  fig,  8  ref. 

Descriptors:  "Water  pollution  effects,  *Green  Bay, 
"Lake  Michigan,  *Estuarine  environment,  *Water 
quality,  "Rehabilitation,  "Water  pollution  control, 
Polychlorinated  biphenyls,  Ecosystems,  Forest 
management,  Agriculture,  Pulp  and  paper  indus- 
try, Estuarine  fisheries,  Wildlife  habitats,  Biologi- 
cal oxygen  demand,  International  commissions. 
Domestic  wastes. 

Lake  Michigan's  Green  Bay,  the  largest  freshwater 
estuary  in  the  world,  has  been  very  productive 
over  the  years.  However,  misuse  and  overexploita- 
tion  of  the  Green  Bay  Estuary  offers  a  classic 
example  of  where  economic  activities  focused  on 
the  land  and  water  have  led  not  only  to  enormous 
benefits  but  also  to  large  and  unanticipated  conse- 
quences. Starting  during  the  industrialization  of  the 
mid- 1800s,  the  fish,  timber,  land,  and  water  of 
Green  Bay  and  its  watershed  faced  increasing  pres- 
sure. Green  Bay's  ability  to  trap  nutrients  hastened 
its  degradation  under  the  increasing  loads  of  bio- 
logical oxygen-demanding  wastes  and  suspended 
solids.  As  the  forests  were  cleared  for  lumber,  the 
clear  land  was  converted  to  agriculture,  and  runoff 
from  farmlands  increased  the  nutrient  load  on  the 
bay.  The  expanding  paper  industries  and  communi- 
ties discharged  increasing  amounts  of  untreated 
sewage  and  industrial  wastes  into  the  tributaries 
flowing  into  the  bay.  The  degradation  of  water 
quality  has  destabilized  the  aquatic  ecosystem  and 
affected  the  fishing  industry  as  well  as  the  domes- 
tic use  of  the  bay  and  its  tributaries,  and  in  the 
early  1970s  polychlorinated  biphenyls  (PBCs)  were 
discovered  in  the  water,  sediments,  and  fish  of  the 
Fox  River  and  Green  Bay.  In  1969  the  University 
of  Wisconsin  Sea  Grant  Program  initiated  a  com- 
prehensive research  program  on  Green  Bay  and  its 
estuarine  system.  Out  of  this  early  research  and 
along  with  a  public  recognition  of  the  potential 
value  of  the  bay,  an  ambitious  rehabilitation  pro- 
gram emerged,  the  result  of  which  has  been  a 
dramatic  decrease  in  waste  and  suspended  solids, 
an  improvement  in  water  quality  and  a  recovery  of 
the  fishing  industry,  and  an  increased  community 
involvement.  Under  a  new  Great  Lakes-wide  pro- 
gram of  the  U.S. -Canadian  International  Joint 
Commission,  lower  Green  Bay  has  been  targeted 
as  one  of  42  sites  for  Remedial  Action  Plans, 
whose  purpose  is  to  restore  the  beneficial  uses  of 
degraded  environments.  Green  Bay  has  also  been 
chosen  as  a  focal  point  for  a  Mass  Balance  Study  of 
PCB  contamination  and  its  disposal.  (Sand-PTT) 
W89-05909 


ENGINEERING  AND  ENVIRONMENTAL  GE- 
OLOGY OF  THE  INDIAN  WELLS  VALLEY 
AREA,  SOUTHEASTERN  CALIFORNIA, 

Naval  Weapons  Center,  China  Lake,  CA. 
J.  T.  Zellmer. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  25,  No  4,  p  437-457,  Novem- 
ber 1988.  7  fig.  54  ref. 

Descriptors:  "California.  "Engineering  geology, 
"Seismology,  "Groundwater  availability,  "Water 
table,  "Soil  profiles,  Flooding,  Liquefaction, 
Wastewater  disposal,  Hazardous  waste  disposal, 
Volcanoes,  Indian  Wells  Valley,  Cleanup  oper- 
ations. 

The  Indian  Wells  Valley  area  of  southeastern  Cali- 
fornia is  affected  by  several  geologic  and  geotech- 
nical  hazards  and  problems.  These  include  seismic- 
activity,  a  limited  groundwater  resource,  flooding, 


poor  soil  conditions,  slope  instability  liquef; 
susceptibility,  a  locally  high  groundwater 
sewage  and  hazardous  waste  disposal  and  tr 
tential  for  volcanic  activity  Many  of  the  p 
difficulties  are  directly  or  indirectly  related  i 
rapid  wartime  building  of  the  Naval  We 
Center,  China  Lake,  during  which  adequate 
sideration  was  not  always  given  to  the  geo 
geotechnical  and  environmental  factors  that 
the  local  area  and  region.  Now  that  the  v; 
problems  and  hazards  have  been  recognize 
forts  are  underway  to  mitigate  the  deleterio 
fects  of  past  actions  and  decisions  and  to  pi 
their  recurrence.  A  major  factor  in  these  eff< 
the  increasing  involvement  of  geologic  and 
technical  data  and  expertise  in  decision  m 
(Author's  abstract) 
W89-05911 


WATER  RESOURCES  AND  ENVIRON! 
TAL  POLLUTION  IN  NIGERIA:  SOME 
LIMINARY  FINDINGS, 

Nigerian  Inst,  of  Social  and  Economic  Resi 

Ibadan. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06004 


WATER  QUALITY  AFTER  LOGGING  S^ 
WATERSHEDS  WITHIN  THE  BULL  RUTs 
TERSHED,  OREGON, 

Pacific  Northwest  Forest  and  Range  Expei 
Station,  Corvallis,  OR.  Forestry  Sciences  Lai 
R.  D.  Harr,  and  R.  L.  Fredriksen. 
Water  Resources  Bulletin  WARBAQ,  Vol.  2. 
5,  p  1103-1111,  October  1988.  4  fig,  6  tab,  1 

Descriptors:  "Oregon,  "Water  quality,  "Fore 
tersheds,  "Logging,  "Clear-cutting,  Susp 
sediments,  Cycling  nutrients,  Streams,  Ni 
Runoff,  Small  watersheds. 

Road  building,  clearcutting  25%  of  the  wate 
and  slash  disposal  by  broadcast  burning  i 
natural  decomposition  caused  changes  in 
quality  of  two  small  streams  in  the  Bull  Rut 
tershed  in  Oregon,  which  supplies  water  I 
Portland,  Oregon,  metropolitan  area.  Cone 
tions  of  suspended  sediment  increased  slight! 
marily  owing  to  construction  of  a  permaner 
ging  road  that  crossed  streams.  Changes  in  m 
cycling  occurred  due  to  logging  and  slash  di 
in  both  watersheds  where  cutting  was  done. 
N  concentrations,  which  increased  most 
logging  residue  was  left  to  decompose  nati 
increased  more  than  sixfold  and  commonly  ej 
ed  100  micrograms/L  during  the  Octobei 
high-flow  season  for  seven  years  after  loj 
Where  logging  slash  was  broadcast  burned, 
N  concentrations  increased  roughly  fourfoli 
rarely  exceeded  50  micrograms/L,  and  inc 
had  mostly  disappeared  six  years  after  slash 
ing.  Changes  in  outflows  of  cations  and 
anions  were  not  apparent.  Annual  max 
stream  temperatures  increased  2-3  C  after  loj 
but  temperature  increases  had  mostly  disapf. 
within  three  years  as  vegetation  regrowth  s 
the  streams.  (Author's  abstract) 
W89-06067 


HYDROLOGY  AND  SOIL  FERTILITY  Ol 
GRADED  GRASSLANDS  AT  CHERRAP 
IN  NORTHEASTERN  INDIA, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (I 
School  of  Environmental  Sciences. 
S.  C.  Ram,  and  P.  S.  Ramakrishnan. 
Environmental  Conservation  EVCNA4,  Vc 
No.  1,  p  29-35,  1988.  6  fig,  5  tab,  26  ref. 

Descriptors:  "Desertification,  "Vegetation,  •< 
lands,  "India,  "Fertility,  "Soil  water.  Soil  pi 
ties,  Hydrology,  Biomass,  Environmental  e! 
Species  composition.  Land  use,  Monsoons,  1 
enls,  Soil  stabilization,  Soil  moisture  retention 

Four  grassland  types  at  Cherrapunji,  in  nort 
em  India,  namely  the  Osbeckia,  Arundinell 
chacmum,  and  Eragrostiella.  types,  were  st 
for  soil  nutrient  losses  through  their  hydrolog 
related  soil-fertility  changes.  Losses  through 
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the  subsequent  soil-fertility  depletion  were 
*n  to  be  related  to  the  frequency  of  the  burn  to 
ch  these  grasslands  are  subjected.  The  Ischae- 
i  t>pe,  with  regular  burning  at  2-years'  inter- 
,  ssas  the  most  adversely  affected,  compared 
i  the  Osbeckia  type,  which  had  not  been  burnt 
the  past  6  years.  In  all  the  grassland  types 
;h  were  studied,  the  losses  through  water  were 

during  the  early  monsoon  period,  owing  to 
poor  vegetation  cover  at  that  time.  A  deserti- 
site  with  the  Eragrostiella  type  of  grassland 
the  lowest  soil-fertility  level,  and  had  losses 
ugh  removal  in  water  that  far  exceeded  the 
ailing  soil-nutrient  level.  Fire  can  help  in  stabi- 
i  the  serai  grassland  vegetation  if  the  soil  is 
riently  deep  and  the  frequency  of  the  burn  is 
too  great.  On  the  other  hand,  too  frequent 
irbations  by  fire  are  apt  to  result  in  a  deserti- 
landscape  that  is  difficult  to  restore.  (Author's 
act) 
06158 


•SYSTEM'  APPROACH  TO  MANAGING 
IAN  USES  AND  ABUSES  OF  NATURAL 
3URCES  IN  THE  GREAT  LAKES  BASIN, 

rtment  of  Fisheries  and  Oceans,  Burlington 

ino)    Great    Lakes   Lab.    for   Fisheries   and 

tic  Sciences. 

■rimary  bibliographic  entry  see  Field  6A. 

06159 


:CTS  OF  IRON  COMPOUNDS  ON  MA- 
INVERTEBRATE  COMMUNITIES  IN  A 
ISH  LOWLAND  RIVER  SYSTEM, 

r  Board  of  Vejle  Amtskommune  (Denmark), 
rimary  bibliographic  entry  see  Field  5C. 
56184 


)SCAPE  CHANGE  IN  THE  LAKE 
OE-COUCHICHING  BASIN,  1800-1983, 

ma  State  Univ.,  Bozeman.   Dept.  of  Earth 

:es. 

Vilson,  and  C.  M.  Ryan. 

lian  Geographer  CNGGAR,  Vol.  32,  No   3 

222,  1988.  8  fig,  1  tab,  32  ref. 

iptors:  *Land  use,  "Lakes,  *Soil  erosion, 
:ultural  watersheds,  Vegetation  effects,  En- 
riental  effects,  Rainfall-runoff  relationships, 
production,  Human  population,  Watershed 
ement.  Environmental  quality. 

es  in  erosive  land  uses  since  the  Lake 
e-Couchiching  Basin  was  first  settled  by  Eu- 
is  were  investigated.  Information  about  envi- 
ntal  changes  was  provided  by  census  data 
agricultural  land  use,  existing  knowledge  of 
-environment  relationships  in  terms  of  crop 
ns  employed  at  different  times  in  this  basin, 
and  soil  erosion  captured  by  the  universal 
-s  equation's  cover-management  factor,  and 
tential  erosive  land  use  index  (ELU).  Find- 
)t  only  confirm  earlier  assessments  by  other 
hers  that  the  early  days  of  settlement  were 
:tive,  but  they  also  show  that  the  Lake 
:-Couchichmg  Basin,  used  in  effect  as  a  lab- 
has  undergone  huge  environmental 
s  without  efforts  to  form  a  permanent  and 
iable  system  of  land  use.  Problems  of  con- 
3n  and  renewal  remain,  exemplified  by  the 
e  in  the  farmland  potential  ELU  index  that 
wwed  the  increase  in  corn  hectarage  since 
Hie  overall  ELU  index  estimated  for  the 
I  the  basin  incorporated  in  farms  and  the 
:x  assumed  for  the  remaining  41%  of  the 
s  lower  than  in  1891  and  other  years  only 
!  a  smaller  proportion  of  the  basin  was  used 
iculture.  This  result  indicates  the  need  for 
ed  concern  about  the  future  productivity  of 
environments  and  their  ability  to  yield  re- 
and  still  remain  wholesome  to  the  human 
A  continued  search  for  permanent  and 
lable^systems  of  land  use  is  recommended. 

i!97 


Kutc"!?5  ON  STREAM   HABITAT 
ONS        RESEARCH  DESIGN  CONSID- 


Effects  On  Water  Of  Ma 

Rocky   Mountain   Forest  and   Range   Experiment 

Station,  Tempe,  AZ.  Forestry  Sciences  Lab 

J.  N.  Rinne. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  8,  No.  2,  p  240-247,  Spring  1988  4 

fig,  1  tab,  45  ref. 

Descriptors:  *Aquatic  habitat,  *Stream  biota, 
♦Fishes,  "Grazing,  "Riparian  vegetation.  Experi- 
mental design,  Stream  banks.  Fish  populations, 
Fish  management,  Range  management,  Agricultur- 
al watersheds,  New  Mexico. 

In  1982,  a  4-year  study  began  of  a  northern  New 
Mexico  montane  stream  that  had  been  fenced  to 
keep  livestock  from  grazing  the  stream  bank  and 
adjacent  vegetation  for  10  years.  The  research 
objective  was  to  determine  if  this  'exclusion'  bene- 
fited riparian  ecosystems.  The  factors  that  made 
this  study  difficult  to  interpret  are  discussed.  The 
results  indicated  that  stream-bank  vegetation  and 
stability  were  markedly  improved  and  that  stream- 
substrate  fines  were  somewhat  reduced,  but  that 
fish  populations  were  unaffected.  Shortcomings  of 
this  case-history  study  are  common  to  past  similar- 
ly-designed studies  of  grazing  effects  on  fishes  and 
their  habitats.  Three  major  deficiencies  in  research 
design  are  (1)  lack  of  pretreatment  data,  (2)  im- 
proper consideration  of  fishery-management  prin- 
ciples, and  (3)  linear  positioning  of  treatments 
along  a  stream.  Cattle  behavior  patterns  and  the 
economics  of  altering  such  behavior  favor  future 
research  on  riparian  grazing  effects  which  address 
these  factors  in  addition  to  designs  of  long-term 
(10+  years)  ecosystem  (watershed)  studies  (Au- 
thor's abstract) 
W89-06288 


CHANGES  IN  THE  NORTH  CHANNEL  FISH 
COMMUNITY  WITH  EMPHASIS  ON  PINK 
SALMON  (ONCORHYNCHUS  GORBUSCHA 
WALBAUM), 

Ontario  Ministry  of  Natural  Resources,  Toronto 

Lake  Huron  Fisheries  Research  Unit. 

For  primary  bibliographic  entry  see  Field  81. 


EFFECTS  OF  SALINITY  AND  WATERLOG- 
GING ON  THE  VEGETATION  OF  LAKE  TOO- 
LIBIN,  WESTERN  AUSTRALIA, 

Western    Australia    Univ.,    Nedlands.    Dept     of 

Botany. 

R.  H.  Froend,  E.  M.  Heddle,  D.  T.  Bell,  and  A  J 

McComb. 

Australian  Journal  of  Ecology  AJECDQ  Vol    12 

No.  3,  p  281-298,  September  1988.  9  fig,  20  ref! 

Descriptors:  "Land  use,  "Environmental  effects, 
"Ephemeral  lakes,  "Trees,  "Plant  pathology 
Saline  soils,  "Groundwater  level,  "Waterlogging 
Agriculture,  Waterfowl,  Wildlife  conservation' 
Tree  senescence,  Mortality,  Land  clearing  Austra- 
lia. 

Increased  rates  of  tree  senescence  and  mortality  in 
and  adjacent  to  an  ephemeral  lake  in  the  Western 
Australian  wheatbelt  have  been  attributed  to  in- 
creased levels  of  soil  salinity  and  inundation  fol- 
lowing agricultural  clearing.  Winter  lake  salinities 
approximate  freshwater  lake  values,  but  during 
periods  when  the  lake  is  dry,  capillary  rise  of 
groundwater  is  thought  to  increase  surface  soil 
salinity.  An  undescribed  species  of  Melaleuca  and 
Casuanna  obesa  dominated  the  seasonally  inundat- 
ed regions  of  the  lake  bed.  Aeolian  deposits  of 
higher  elevation  were  dominated  by  Eucalyptus 
loxophleba.  Allocasuarina  huegeliana  or  species  of 
Banksia.  Woodland  of  E.  oleosa  var.  longicornis 
and  E.  salmonophloia  occurred  predominantly  on 
upland  fluviatile  deposits  of  sand  and  sandy  clays 
Measurements  of  soil  salinity  and  the  calculation  of 
percentage  inundation  from  tree  elevations  and 
observations  of  tree  vigor  and  xylem  pressure  po- 
tential response  indicated  that  tree  deaths  in  Mela- 
leuca sp.  and  C.  obesa  were  due  to  increased  levels 
of  salinity.  Deaths  and  low  vigors  in  E.  rudis  were 
attributed  to  both  increasing  salinities  and  pro- 
longed inundation.  Control  of  groundwater  levels 
should  be  a  major  consideration  in  the  preservation 
of  this  ephemeral  lake  and  the  water  fowl  popula- 
tions it  supports.  (Author's  abstract) 


n's  Non-Water  Activities — Group  4C 

W89-06373 


SUBSURFACE  STORMFLOWS  IN  THE 
HIGHLY  PERMEABLE  FORESTED  WATER- 
SHEDS OF  SOUTHWESTERN  BRITISH  CO- 
LUMBIA, 

British  Columbia  Ministry  of  Forests  and  Lands 

Kamloops.  Research  Section. 

For   primary   bibliographic   entry   see    Field    2G 

W89-06424 


PALEOECOLOGICAL  RECONSTRUCTION  OF 
CHANGES  IN  THE  PRODUCTIVITY  OF  A 
SMALL,  MEROMICTIC  LAKE  IN  SOUTHERN 
ONTARIO,  CANADA, 

Aquatic    Research    and    Ecological    Consultants 

Mississauga  (Ontario). 

For  primary  bibliographic  entry  see  Field  2H 

W89-06438 


STREAMFLOW  AND  STREAM  SALINITY  IN  A 
SMALL  WATER  SUPPLY  CATCHMENT  IN 
SOUTHWEST  WESTERN  AUSTRALIA  AFTER 
REFORESTATION, 

Water  Authority  of  Western  Australia,  Perth. 
For  primary  bibliographic  entry  see  Field  2E 
W89-06462 


HYDROLOGICAL  BEHAVIOUR  OF  THE  NIL- 
GIRI  SUB-WATERSHEDS  AS  AFFECTED  BY 
BLUEGUM  PLANTATIONS:  PART  I  THE 
ANNUAL  WATER  BALANCE, 

Central  Soil  and  Water  Conservation  Research  and 

Training  Inst.,  Dehra  Dun  (India). 

For  primary  bibliographic  entry  see  Field  2A 

W89-06463 


HYDROLOGICAL  BEHAVIOUR  OF  THE  NIL- 
GIRI  SUB-WATERSHEDS  AS  AFFECTED  BY 
BLUEGUM  PLANTATIONS:  PART  II 
MONTHLY  WATER  BALANCES  AT  DIFFER- 
ENT RAINFALL  AND  RUNOFF  PROBABIL- 
ITIES, 

Central  Soil  and  Water  Conservation  Research  and 
Training  Inst.,  Dehra  Dun  (India). 
For  primary  bibliographic  entry  see  Field  2A 
W 89-06464 


FOREST  CLEARCUTTING  EFFECTS  ON 
TRACE  METAL  CONCENTRATIONS:  SPA- 
TIAL  PATTERNS  IN  SOIL  SOLUTIONS  AND 
STREAMS, 

State  Univ.   of  New   York  Coll.   at   Plattsburgh. 
Center  for  Earth  and  Environmental  Science. 
R.  D.  Fuller,  D.  M.  Simone,  and  C.  T.  Driscoll. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  40 
No.  1-2,  p  185-195,  1988.  3  fig,  41  ref.  NSF  Grant 
BSR-8406634. 

Descriptors:  "Soil  solution,  "Streams,  "Solute 
transport,  "Forest  management,  "Environmental 
impact,  "Clear  cutting,  "Trace  metals,  "Forest  wa- 
tersheds, Soil  contamination,  Acidic  soils,  Miner- 
als, Path  of  pollutants,  Spatial  distribution,  Soil 
chemistry. 

Increased  concentrations  of  solutes  in  drainage 
waters  following  forest  clearcutting  may  affect 
downstream  water  quality.  A  study  was  performed 
to  evaluate  some  of  the  processes  regulating  con- 
centrations of  trace  metals  and  Fe  in  soil  solutions 
and  streamwater  in  a  clearcut  watershed  by  deter- 
mining changes  in  metal  release  by  soil  horizon, 
stand  vegetation  and  elevation.  Commercial 
whole-tree  harvesting  of  a  watershed  at  the  Hub- 
bard Brook  Experimental  Forest,  New  Hampshire 
resulted  in  increased  loss  of  N03(-)  from  the  study 
watershed.  This  N03(-)  loss  resulted  in  acidifica- 
tion of  soil  solutions,  which  was  associated  with 
release  of  Mn  and  Zn  from  mineral  soil  to  soil 
solutions  and  streamwater.  Significant  correlations 
ot  Pb  and  Fe  with  dissolved  organic  C  (DOC) 
suggested  that  mobilization  of  these  metals  was 
linked  to  DOC  transfer.  However,  there  was  little 
evidence  of  increased  release  of  DOC,  Fe,  or  Pb 
following  the  whole-tree  harvest,  except  in'  a  high 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C — Effects  On  Water  Of  Man's  Non-Water  Activities 


elevation  spruce-fir  /one  with  shallow  soils.  (Au- 
thor's abstract) 
W89-06491 


COMPARISON  OF  IMPACTS  ON  MACROIN- 
VERTEBRATES  AND  FISH  FROM  GAS  PIPE- 
LINE INSTALLATION  BY  WET-DITCHING 
AND  PLOWING, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

W.  S.  Vinikour,  J.  P.  Schubert,  and  D.  K. 
Gartman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  DE88-002893. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-8710210-1,  (1987).  lOp,  4  fig,  3 
tab,  23  ref.  DOE  Contract  5082-254-0690. 

Descriptors:  *Fish,  *Ditches,  *Macroinvertebrates, 
♦Natural  gas,  *Pipelines,  *Ecological  effects,  Envi- 
ronmental effects,  Benthic  environment,  Inverte- 
brates, Little  Miami  River,  Ohio,  Canada  Creek, 
Michigan,  Plowing. 

Biotic  effects  from  wet-ditching  were  investigated 
at  the  Little  Miami  River,  Ohio.  Invertebrate  den- 
sities decreased  at,  and  a  short  distance  below,  the 
crossing  site;  partial  benthic  recolonization  oc- 
curred within  three  weeks  of  construction,  while 
complete  recolonization  occurred  within  seven 
months.  Fish  recolonized  the  affected  area  within 
one  month,  but  densities  were  reduced;  within 
eight  months  after  construction,  the  fish  communi- 
ty was  similar  to  that  observed  before  construc- 
tion. Biotic  effects  from  the  plow  method  were 
examined  at  Canada  Creek,  Michigan.  No  signifi- 
cant impacts  on  benthic  macroinvertebrates  were 
detected.  During  ramp  excavation,  increased  ma- 
croinvertebrate  drift  densities  were  noted,  as  well 
as  increased  occurrence  of  terrestrial  invertebrates 
in  the  drift;  upon  completion  of  ramp  excavation, 
drift  composition  approximated  that  before  con- 
struction. No  effects  on  fish  species  were  indicated. 
Overall,  no  biotic  impacts  were  detected  within 
three  days  after  pipeline  installation.  (Author's  ab- 
stract) 
W89-06631 


ALTERNATIVE  BASIN  CHARACTERISTIC 
FOR  USE  IN  ESTIMATING  IMPERVIOUS 
AREA  IN  URBAN  MISSOURI  BASINS, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-06848 


ANALYSIS  OF  CHARACTERISTICS  OF  SIMU- 
LATED FLOWS  FROM  SMALL  SURFACE- 
MINED  AND  UNDISTURBED  APPALACHIAN 
WATERSHEDS  IN  THE  TUG  FORK  BASIN  OF 
KENTUCKY,  VIRGINIA,  AND  WEST  VIRGIN- 
IA, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06861 


POTENTIAL  EFFECTS  OF  SURFACE  COAL 
MINING  ON  THE  HYDROLOGY  OF  THE 
CIRCLE  WEST  COAL  TRACTS,  MCCONE 
COUNTY,  EASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

M   R.  Cannon. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425.  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  84-4181, 
November  1984.  46p,  6  fig,  6  tab,  1  plate,  33  ref. 

Descriptors:  'Strip  mines,  *Land  use,  'Water  table 
decline,  "Coal  mining,  'Environmental  effects, 
•Hydrology,  'Montana,  Groundwater  budget,  Hy- 
draulic conductivity,  Groundwater  quality,  Irriga- 
tion. Water  quality,  Sandstone. 

I  he  Circle  West  coal  tracts  in  McCone  County, 
Montana,  contain  about  460  million  tons  of  recov- 
erable coal  reserves.  Estimates  of  coal  reserves  for 
the  tract   are  based   predominantly  on  the  S  coal 


bed,  which  averages  about  16  ft  in  thickness. 
About  175  million  tons,  or  38'%,  of  the  recoverable 
coal  is  Federally  owned  and  has  been  identified  for 
potential  lease  sale.  A  hydrologic  study  has  been 
conducted  in  the  potential  lease  area  to  describe 
existing  hydrologic  systems  and  to  assess  potential 
effects  of  surface  coal  mining  on  local  water  re- 
sources. Geohydrologic  data  collected  from  wells 
and  drill  holes  indicate  that  shallow  aquifers  exist 
in  sandstone  and  coal  beds  of  the  Tongue  River 
Member  of  the  Fort  Union  Formation  (Paleocene 
age).  These  shallow  aquifers  generally  have  small 
values  of  hydraulic  conductivity  (0.1  to  380  ft/day) 
and  typically  yield  from  2  to  20  gal/min  to  stock 
and  domestic  wells.  Where  coal  is  extremely  frac- 
tured or  the  thickness  of  saturated  sandstone  is 
large,  some  wells  can  yield  in  excess  of  70  gal/min. 
Chemical  analyses  indicate  that  most  shallow 
aquifers  contain  a  sodium  sulfate  bicarbonate  type 
water.  Surface  water  resources  of  the  area  consist 
of  intermittent  streamflow  in  parts  of  the  Nelson 
and  Timber  Creek  basins  plus  a  large  network  of 
reservoirs.  The  reservoirs  provide  a  large  part  of 
the  water  supply  for  area  livestock  and  irrigation. 
Water  quality  data  for  Nelson  and  Timber  Creeks 
indicate  that  the  water  generally  is  a  sodium  sulfate 
type  and  has  a  large  concentration  (181  to  6,960 
mg/L)  of  dissolved  solids.  Mining  of  the  S  coal 
bed  in  the  Circle  West  coal  tracts  would  perma- 
nently remove  shallow  coal  and  sandstone  aquifers, 
resulting  in  the  loss  of  shallow  stock  wells.  Mining 
would  destroy  livestock  reservoirs,  alter  runoff 
characteristics  of  Nelson  Creek,  and  temporarily 
lower  water  levels  in  shallow  aquifers  near  the 
mine.  Leaching  of  soluble  constituents  from  mine 
spoils  may  cause  a  long-term  degradation  of  the 
quality  of  water  in  shallow  aquifers  in  and  near  the 
coal  tracts.  Some  of  the  effects  on  local  water 
supplies  could  be  mitigated  by  development  of 
alternative  water  resources  in  deeper  aquifers  such 
as  the  Tullock  aquifer  of  Paleocene  age  and  the 
Fox  Hills-lower  Hell  Creek  aquifer  of  Late  Creta- 
ceous age.  (Author's  abstract) 
W89-06863 


IMPACT  OF  THE  PROPOSED  1-326  CROSS- 
ING ON  THE  500-YEAR  FLOOD  STAGES  OF 
THE  CONGAREE  RIVER,  NEAR  COLUMBIA, 
SOUTH  CAROLINA, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
C.  S.  Bennett. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  84-4280, 
1984.  23p,  6  fig,  3  tab,  3  plates,  13  ref. 

Descriptors:  'Highway  effects,  'Flood  forecasting, 
'South  Carolina,  'Design  Flood,  'Model  studies, 
'Flood  storage,  'Flood  plain,  'Finite  element 
method.  Water  level,  Flood  spreading,  Flow  ve- 
locity, Simulation  analysis,  Model  studies,  Hydrau- 
lic models,  Surface  waters. 

A  two-dimensional  finite-element  surface  water 
flow  modeling  system  based  on  the  shallow  water 
equations  was  used  to  study  the  hydraulic  impact 
of  the  proposed  Interstate  crossing  on  the  500-year 
flood.  Infrared  aerial  photography  was  used  to 
define  regions  of  homogeneous  roughness  in  the 
flood  plain.  Finite-element  networks  approximat- 
ing flood  plain  topography  were  designed  using 
elements  of  three  roughness  types.  High  water 
marks  established  during  an  8-year  flood  that  oc- 
curred in  October  1976  were  used  to  calibrate  the 
model.  The  500-year  flood  (630,000  cu  ft/sec)  was 
simulated  using  the  dike  on  the  left  bank  as  the  left 
boundary  and  the  right  edge  of  the  flood  plain  as 
the  right  boundary.  Simulations  were  performed 
without  and  with  the  proposed  highway  embank- 
ments in  place.  Detailed  information  was  obtained 
about  backwater  effects  upstream  from  the  pro- 
posed highway  embankments,  changes  in  flow  dis- 
tribution resulting  from  embankments,  and  veloci- 
ties in  the  vicinity  of  the  bridge  openings.  The 
results  of  the  study  indicate  that  the  four  bridge 
openings  in  the  right  flood  plain  should  be  ade- 
quate to  handle  the  500-yr  flood  flow.  Forty  per- 
cent of  the  flow  passes  through  the  main  channel 
bridge,  while  the  remaining  60%  of  the  flow  passes 
through  the  three  overflow  bridges.  Average  ve- 
locities in  the  bridge  openings  ranged  from  3.4  ft/ 


sec  to  69  ft/sec  with  a  maximum  vertically 
aged  velocity  of  9  3  ll/sec  occurring  at  the 
edge  of  one  of  the  overflow   bridges    (Au 
abstract) 
W89-06872 


EFFECTS  OF  COAL  MINE  DRAINAGI 
THE  WATER  QUALITY  OF  SMALL  RE< 
ING  STREAMS  IN  WASHINGTON,  1975-7' 
Geological  Survey,  Tacoma,  WA  Watei 
sources  Div 

F.  A.  Packard,  E.  L.  Skinner,  and  L  A  Fustt 
Available  from  Books  and  Open  File  Repor 
tion,  USGS,  Box  25425,  Denver,  CO  80225.  I 
Water  Resources  Investigations  Report  85 
1988.  65p,  25  fig,  10  tab 

Descriptors:  'Water  quality,  'Mine  dra 
•Washington,  Small  streams.  Water  chemisti 
ology,  Monitoring. 

Drainage  from  abandoned  coal  mines  in  w 
and  central  Washington  has  minimal  enviro 
tal  impact.  Water  quality  characteristics  that 
the  most  significant  environmental  impact  ai 
pended  sediment  and  turbidity  Water  qualit; 
from  51  abandoned  coal  mines  representi: 
major  coal  bearing  areas  indicate  that  less  thi 
of  the  mine  drainage  has  a  pH  of  4.5  or  less, 
percent  of  the  drainage  is  alkaline  and  has  p 
and  greater,  and  about  95%  of  the  drainage  h 
6.0  and  greater.  Less  than  2%  is  acidified  to 
of  5.6,  a  point  where  water  and  free  (atmosp 
carbon  dioxide  are  in  equilibrium.  The  area 
pH  5.6  or  less  is  most  likely  to  occur  is  : 
Centralia/Chehalis  mine  district.  No  sign: 
difference  in  diversity  of  benthic  organism 
found  between  stations  above  and  below  the 
drainage.  However,  within  the  50-ft  downs 
reach  ostracods  were  more  abundant  than 
the  mine  drainage  and  mayflies,  stonefliei 
caddisflies  were  less  abundant  than  at  the  o 
site.  Correlations  to  water  quality  measure 
show  that  these  faunal  changes  are  closely  i 
ated  with  iron  and  sulfate  concentrations,  (t 
W 89-068 82 


FLOOD    HYDROLOGY    NEAR    FLAGS! 
ARIZONA, 

Geological    Survey,    Flagstaff,    AZ.    Watei 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2A 

W89-06886 


GROUNDWATER        WITHDRAWALS 
LAND     SURFACE     SUBSIDENCE     IN 
HOUSTON-GALVESTON     REGION,     TI 

1906-80, 

Geological    Survey,    Houston,    TX.    Watei 

sources  Div. 

R.  K.  Gabrysch. 

Available  from  Books  and  Open  File  Repor 

tion,  USGS,  Box  25425,  Denver  CO  80225. 

Department  of  Water  Resources  Report  287, 

64p,  40  fig,  1  tab,  12  ref. 

Descriptors:  'Texas,  'Subsidence,  'Land  si 
ence,  'Water  level  fluctuations,  Artesian  pre 
Compressibility,  Extensometers,  Piezom 
Withdrawal,  Groundwater  pumpage,  Tide  rei 
Houston-Galveston  area. 

The  withdrawal  of  large  amounts  of  ground 
in  the  Houston-Galveston  region,  Texas,  has  i 
ed  in  water  level  declines  of  as  much  as  25C 
wells  completed  in  the  Chicot  aquifer  and  as 
as  300  ft  in  wells  completed  in  the  Evan] 
aquifer  during  1943-77.  Since  late  1976,  chanj 
pumping  distribution  resulting  from  efforts  tc 
trol  subsidence  and  the  introduction  of  si 
water  from  Lake  Livingston  have  altered  thi 
tern  of  water  level  changes.  In  the  Johnson  ! 
Center  and  Baytown-La  Porte  areas  (Chicot 
fer),  and  in  the  Pasadena  area  (Evangeline  aqi 
water  levels  rose  about  20  ft  during  1973-77. ! 
ever,  in  the  western  Houston  area  (Evanj 
aquifer),  water  levels  have  continued  to  dec! 
an  increasing  rate  through  1977.  The  declir 
water  levels  have  caused  pronounced  regiona 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


ncc  ol  the  land  surface.  I  he  center  of  regional 
jdence  is  the  Pasadena  area,  \\  here  more  than  l> 
nd  possibl\  .is  much  .is  10  11  of  subsidence 
irred  between  I90f>  and  1978  Almost  l>  fi  o( 
idence  occurred  between  194?  and  1978  I  o 
ed  centers  of  subsidence  exist  throughout  Ihe 
n,  especially  in  the  Baytown-I  ,i  Porte  and 
is  C'n>  areas  Evaluation  of  tide  records  from 
in  Galveston  Bay  and  the  tidal  reaches 
nftalo  Bayou  indicates  thai  changes  in  eleva- 

of  significant  In  less  than  0.5  ft  and  possibly  as 

as  0  1  ft  can  be  delected.  The  mm  measure  o\ 
iressibility.   specific-unit   compaction,    ranged 

0OUXH  to  0.00004  ft  compaction/ft  of  clay 
ness  ft    of  average    water    level    change    for 

"S  Ihe  greatest  compressibility  was  lit  the 
'  Lake  sue  and  the  least  compressibility  was  ai 
.ake  Houston  site.  The  data  indicate  that  the 
iressihihn  is  related  to  the  age  of  the  sedi- 
5  and  the  depth  of  burial  of"the  sediments 
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Identification  Of  Pollutants— Group  5A 


MKNT    AND    PHOSPHORUS    LOAD   TO 

:amfi.o\v  from  natural  and  dis- 

JED  WATERSHEDS  IN  NORTHEASTERN 

SESOTA, 

sota  Univ..  Minneapolis.  Graduate  School 

Leetc 

lible  from  University  Microfilms  Internation- 

0  N.   Zeeb   Road,   Ann   Arbor,   MI   48106 
No.    8703411.    Ph.D.    Dissertation,    1986 

47  fig.  26  tab,  157  ref.  append. 

iptors:  'Phosphorus.  *Sediment  load,  *Lake 
?nts.  "Logging,  'Suspended  sediments, 
f  pollution  sources.  Lumber  industry,  Indus- 
'aste,  Streamflow.  Streambeds,  Clear-cutting. 
runoff.  Erosion,  Forest  watersheds,  Water- 
lanagement,  Minnesota. 

npacts  of  logging  on  sediment  and  phospho- 
port  from  watersheds  along  the  north  shore 
»e  Superior  were  studied  to  determine  the 
nships   between    streamflow    rate   and   sus- 

1  sediment  concentration  before  and  after 
g,  between  suspended  sediment  concentra- 
id  total  and  soluble  phosphorus  concentra- 
n  streamflow.  and  between  the  phosphorus 
t  ol  soils  on  the  watershed  and  the  phospho- 
ntent  of  streambed  sediments  before  and 
>gging.  A  total  of  4%  and  47%  of  the  forest 
earcut  in  142  and  26  hectare  treatment  wa- 
ls,  respectively.  Two  years  post-harvest 
ischarge.  average  daily  runoff,  total  runoff 
seflow  from  the  47%  clearcut  watershed 
ed.  Road  construction  had  a  dominating 
on  the  4%  clearcut  watershed;  the  obstruc- 
creased  peak  flows  and  stormflow  volumes 
is  of  the  watershed's  soils  and  stream-chan- 
iments  revealed  more  rapid  erosion  after  the 

■  Post-treatment  sediment  and  phosphorus 
was   increased    yet    remained    within    the 
f  values  expected  from  undisturbed  forested 
leds.  (Cremmtns-AEPCO) 
.965 


Watershed  Protection 


rVK^S  oGREAT  LAKES  AMERICA 
COSY  STEM  REDEVELOPMENT 

Univ.  (Poland).  Dept.  of  Economic  Geog- 
t  the  Sea  6 

unary   bibliographic    entry   see    Field    6G 
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tTA7Nwv  °/  THE  NEARSHORE  AREA 
LSI  UNABLE  REDEVELOPMENT  IN 
KBMT.C^.^'™   OB^RVAT.ONS 

-Green   Bay    Inst,   for   Land  and 
ludies. 

riary  bibliographic  entrv  see  Field  6A 
164 


t  °  ,S  AND  ECOSYSTEM  REDEVEL- 
rl^REAT  IAKES  AMERICA  WITH 
ENCE  TO  BALTIC  El  ROPE, 


Waterloo  Um\.  (Ontario).  Dept.  o(  Environment 

ami  Resource  Studies. 

I  ot  primary  bibliographic  entry  see  Field  6E 

\\S'M)„|(,S 


LANDSCAPE      CHANGE      IN      THE      LAKE 
SIMCOE-COUCHICHING  BASIN.  1800-1983 

Montana   State    Univ.,    Bozeman.    Dept.   of  Earth 

Sciences 

for  primary  bibliographic  entry  see  Field  4C 

W89-06197 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


EVALUATION  OF  SEVERAL  SELECTIVE 
MEDIA  FOR  RECOVERY  OF  AEROMONAS 
HYDROPHILA   FROM   POLLUTED  WATERS 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology 
M.  L.  Arcos,  A.  de  Vicente,  M.  A.  Morinigo,  P 
Romero,  and  J.  J.  Borrego. 

Applied  and  Environmental  Microbioloev 
AEMIDF,  Vol.  54,  No.  II,  p  2786-2792,  Novem- 
ber 1988.  1  fig,  9  tab,  39  ref. 

Descriptors:  'Bacterial  identification,  'Sampling 
'Culture  media,  'Isolation,  'Aeromonas.  'Cultur- 
ing  techniques,  'Microbiological  studies,  Agars 
Water  pollution.  ' 

Eleven  media  were  studied  for  their  suitability  in 
the  selective  isolation  of  Aeromonas  hydrophila 
Preliminary  results  showed  that  five  of  them  (inosi- 
tol-bnlhant  green-bile  salts  agar,  bile  salts-brilliant 
green  agar,  Rimler-Shotts  agar,  xylose-sodium 
deoxycholate-citrate  agar,  and  dextrin-fuchsin-sul- 
fite  agar)  allowed  the  growth  of  several  microor- 
ganisms that  are  usually  present  in  the  same  sam- 
ples in  which  A.  hydrophila  is  found.  Six  media 
(mA  agar,  modified  Rimler-Shotts  agar,  DNase- 
toluidine  blue-ampicillin  agar,  Pril-xylose-ampicil- 
lin  agar,  MacConkey-trehalose  agar,  and  starch- 
bile  salts  agar)  were  selected  for  evaluation  as 
recovery  selective  media  on  the  basis  of  their  effi- 
ciency in  the  isolation  of  A.  hydrophila  from  natu- 
ral water  samples.  mA  agar  showed  the  best  recov- 
ery rate  and  also  an  acceptable  specificity,  but  its 
selectivity  was  low.  Another  medium  that  can  be 
considered  is  DNase-toluidine  blue-ampicillin  agar 
which  showed  good  accuracy,  but  its  specificity 
was  low.  (Author's  abstract) 
W89-05796 


DIRECT  VIABLE  COUNTING  METHOD  FOR 
MEASURING  TOLERANCE  OF  AQUATIC  MI- 
CROBIAL COMMUNITIES  TO  HG(2  + ), 

Technology  Applications,  Inc.,  Gulf  Breeze  FL 
For  primary  bibliographic  entry  see  Field  7B.' 


EXTRACTION  AND  SOLID  PHASE  CLEANUP 
METHOD  FOR  PESTICIDES  IN  SEDIMENT 
AND  FISH, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

engineering  Sciences. 

L.  K.  Marble,  and  J.  J.  Delfino. 

American  Laboratory  ALBYBL,  Vol    20   No    11 

p  23-24,  26,  28.  30,  32,  November  1988.  2  fig,  5  tab! 

11  ref  Florida  Dept.  of  Environmental  Regulation 

Contract  WM144. 

Descriptors:  'Pollutant  identification,  'Pesticides 
'Sediments,  'Fish,  'Cleanup,  Halogenated  pesti- 
cides. Organophosphorus  pesticides,  Solvents,  Op- 
timization, Sample  preparation.  Gas  chromatogra- 
phy. Detection  limits,  DDT.  Lindane,  Dieldnn 
Reagents.  Catfish. 

T  he  solid-phase  extraction  technique  was  studied 
as  applied  to  the  cleanup  and  analysis  of  organoch- 
lonne  and  organophosphorus  pesticides  present  in 
sediment  and  fish  tissue.  Pesticides  used  were  lin- 
dane, chlorpyrifos,  dieldnn.  DDE.  and  DDT.  Ex- 
perimental  variables  evaluated   include:  (1)  selec- 


tion of  an  optimum  SPE  column  packing  material- 
(2)  optimization  of  sample  extract  volume,  column 
elution  solvent,  and  elution  solvent  volume-  (3) 
optimization  of  the  extraction  technique-  (4) 
sample  matrix;  (5)  sample  storage  and  temperature- 
and  (6)  comparison  of  pesticide  recoveries  from 
fish  and  sediment  using  the  same  extraction 
method.  The  proposed  method  involves  simplified 
procedures  and  saves  solvent,  materials,  and  time 
Pesticide  recoveries  either  met  or  exceeded  those 
reported  in  the  literature  for  similar  analytes  and 
matrices.  It  is  concluded  that  the  procedural  effi- 
ciency and  ease  of  use  make  this  method  suitable 
lor  laboratories  that  must  screen  and  analyze  large 
numbers  of  samples  rapidly.  (Doria-PTT) 
W89-05815 


PHAGE  F2  DESORPTION  FROM  CLAY  IN  ES- 
TUARINE  WATER  USING  NONIONIC  DETER- 
GENTS, BEEF  EXTRACT,  AND  CHAOTROPIC 
AGENTS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Microbi- 
ology. 

R.  Armon,  and  V.  J.  Cabelli. 

Canadian  Journal  of  Microbiology  CJMIA2    Vol 

34,  No.  8,  August  1988.  2  fig,  2  tab,  12  ref. 

Descriptors:    'Estuarine   environment,    'Sorption 
Pollutant  identification,  'Bacteriophage,  'Bioindi- 
cators,     'Microbiological    studies,     'Clays,     Sedi- 
ments, Reagents,  Enteroviruses,  Infection. 

Coliphages  have  been  suggested  to  be  reliable  indi- 
cators for  the  presence  of  enteric  viruses  in  water 
because  their  size,  morphology,  and  composition 
resemble  that  of  the  enteric  viruses.  However 
some  bacteriophages  found  in  environmental' 
waters  are  adsorbed  to  clay  particles  and  are 
unable  to  infect  their  bacterial  host;  the  F2  male- 
specific  phage  is  an  example.  Experimentally  ad- 
sorbed bacteriophage  F2  was  eluted  from  clay 
particles  in  estuarine  water  using  1%  Tween 
80.3%  beef  extract,  and  0.3  M  NaN03  with  54% 
recovery.  Replacing  sodium  nitrate  with  tetraso- 
dium  pyrophosphate  (0.4  M)  increased  the  recov- 
ery to  81%.  Estuarine  sediments  treated  with  1% 
Tween  80  revealed  significantly  higher  male-spe- 
cific phage  elutions.  (Brock-PTT) 
W89-05871 


CALIFORNIA  TEAM  STUDY:  BREATH  CON- 
CENTRATIONS AND  PERSONAL  EXPO- 
SURES TO  26  VOLATILE  COMPOUNDS  IN 
AIR  AND  DRINKING  WATER  OF  188  RESI- 
DENTS OF  LOS  ANGELES,  ANTIOCH,  AND 
PITTSBURG,  CA, 
Environmental    Protection    Agency,    Washington, 

L.  A.  Wallace,  E.  D.  Pellizzan,  T.  D.  Hartwell  R 
Whitmore,  and  H.  Zelon. 

Atmospheric  Environment  ATENBP,  Vol  22  No 
10,  p  2141-2163,  October  1988.  8  fig,  26  tab,  17  ref 
EPA  Cooperative  Agreement  CR-8 12667-0 1-0. 

Descriptors:  'Population  exposure,  'Respiration, 
'Pollutant  identification,  'Drinking  water,  'Air 
pollution,  'California,  'Volatile  organic'  com- 
pounds, Aromatic  compounds,  Aliphatic  hydrocar- 
bons, Chlorinated  hydrocarbons,  Breath  sampling 
Toxins. 

The  U.S.  Environmental  Protection  Agency  car- 
ried out  a  study  of  personal  exposures  to  26  vola- 
tile organic  chemicals  in  the  air,  drinking  water 
and  exhaled  breath  of  188  California  residents  in 
1984.  Sixteen  chemicals  were  often  found  above 
quantifiable  limits  in  the  personal  air  samples,  but 
only  the  4  tnhalomethanes  were  often  found  in 
drinking  water.  The  highest  exposures  were  to 
1,1.1-tnchloroethane,  para-dichlorobenzene  xy- 
lenes, benzene,  and  tetrachloroethylene.  Indoor  air 
concentrations  generally  exceeded  outdoor  air 
concentrations,  particularly  at  the  higher  percent- 
iles. Breath  concentrations  of  8  chemicals  showed 
significant  correlations  with  preceding  personal  air 
concentrations  in  the  2  visits  to  Los  Angeles 
Smoking,  employment,  and  automobile-related  ac- 
tivities were  identified  as  important  sources  of 
personal  exposure  to  a  number  of  target  com- 
pounds. (Author's  abstract) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
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W89-05914 


MODIFIED  PURGE-AND-TRAP/GAS  CHRO- 
MATOGRAPHY METHOD  FOR  ANALYSIS  OF 
VOLATILE  HALOCARBONS  IN  MICROBIO- 
LOGICAL DEGRADATION  STUDIES, 

Northrop  Services,  Inc.,  Ada,  OK. 
J.  W.  Cochran,  M   V.  Yates,  and  J.  M.  Henson. 
Journal    of   Microbiological    Methods   JMIMDQ. 
Vol.  8,  No.  6,  p  347-354,  November  1988.  4  fig,  1 
tab,  21  ref.  EPA  Contract  G8-03-3315. 

Descriptors:  'Chemical  analysis,  *Microbial  degra- 
dation, 'Hydrocarbons,  *Fate  of  pollutants,  *Mi- 
crobiological  studies,  *Gas  chromatography, 
Methane  bacteria,  Purge-and-trap  unit,  Halocar- 
bons,  Water  pollution,  Aerobic  digestion,  Aliphatic 
hydrocarbons. 

Recent  studies  show  that  stimulation  of  naturally- 
occurring  microorganisms  can  by  the  addition  of 
methane  or  other  gaseous  alkanes,  result  in  the 
aerobic  degradation  or  removal  of  many  of  the 
aliphatic  halogenated  hydrocarbons  (halocarbons). 
A  modification  of  a  purge-and-trap  unit  is  de- 
scribed for  use  in  microbiological  studies  concern- 
ing degradation  of  halocarbons.  Sealed  serum  tubes 
containing  bacteria,  aqueous  medium,  headspace, 
and  volatile  halocarbons  are  used  as  purge  vessels 
to  monitor  the  disappearance  of  the  halocarbons. 
Transfer  from  sample  container  to  syringe  does  not 
occur;  therefore  losses  caused  by  manipulation  are 
eliminated.  Data  are  presented  to  show  the  loss  of 
volatile  hydrocarbons  that  occurred  when  these 
systems  were  analyzed  by  the  standard  purge-and- 
trap.  An  application  of  this  method  is  shown  with 
methane-utilizing  bacteria.  The  modified  purge- 
and-trap  method  resulted  in  a  total  measurement  of 
halocarbons  in  the  sample.  (Author's  abstract) 
W89-05943 


NOVEL  METHOD  FOR  LIBERATING  VIRAL 
NUCLEIC  ACID  FOR  ASSAY  OF  WATER  SAM- 
PLES WITH  CDNA  PROBES, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

K.  J.  Richardson,  A.  B.  Margolin,  and  C.  P. 

Gerba. 

Journal  of  Virological  Methods  JVMEDH,  Vol. 

22,  No.  1,  p  13-21,  October  1988.  2  fig,  2  tab,  12 

ref. 

Descriptors:  *Drinking  water,  *Bioassay,  'Viruses, 
*Assay,  *Water  quality,  Enteroviruses,  Heat  treat- 
ment, Model  studies,  Poliovirus,  Enzymes,  Inhibi- 
tion. 

Rapid  and  sensitive  methods  are  needed  for  the 
detection  of  enteric  viruses  to  ensure  proper  drink- 
ing water  quality.  Gene  probes  have  been  shown 
to  be  useful  for  this  purpose.  Previously,  samples 
to  be  assayed  were  treated  with  a  series  of  phenol- 
chloroform  extractions  to  release  the  viral  nucleic 
acid.  A  more  rapid  procedure  for  liberating  or 
exposing  the  genome  of  poliovirus  for  probing  was 
developed.  In  this  study,  a  poliovirus  model  was 
used  to  test  the  ability  of  heat  (65  C  for  30  min)  to 
release  or  expose  viral  nucleic  acid.  Several  differ- 
ent RNase  inhibitors  were  tested  for  their  ability  to 
prevent  viral  RNA  degradation.  A  comparison  of 
the  two  methods  indicates  phenol-chloroform  ex- 
traction is  not  necessary  before  probing.  In  addi- 
tion to  saving  2-4  h  of  time,  maximum  sensitivity 
levels  were  consistently  obtained  using  this  novel 
procedure.  (Author's  abstract) 
W89-05944 


ANALYSIS  OF  VOLATILE  ORGANIC  COM- 
POUNDS IN  WATER  BY  DYNAMIC  STRIP- 
PING, THERMAL  DFCSORPTION,  CRYOFO- 
CUSING,  AND  CAPILLARY  GAS  CHROMA- 
TOGRAPHY, 

Northrop  Services,  Inc.,  Ada,  OK. 
S.  A.  Vandegrift. 

Journal  of  Chromatographic  Science  JCHSBZ, 
Vol.  26,  No,  10,  p  513-516,  October  1988.  3  fig,  6 
tab,  17  ref.  EPA  Contract  68-03-3315. 

Descriptors:  *Gas  chromatography,  'Water  analy- 
sis, •Pollutant  identification,  'Organic  compounds, 


Cryofocusing,  Thermal  dcsorption.  Dynamic  strip- 
ping, Adsorbents,  Aromatic  compounds,  Quantita- 
tive analysis.  Calibrations,  Water  quality  standards. 

A  dynamic  headspace  procedure  for  the  determi- 
nation of  volatile  organic  compounds  in  water  is 
described.  The  volatile  organic  compounds  are 
purged  from  a  water  sample  with  an  inert  gas, 
transferring  them  to  a  tube  packed  with  Tenax 
adsorbent.  The  absorbent  tube,  or  trap,  is  thermal- 
ly desorbed,  the  analytes  cryofocused,  and  subse- 
quently transferred  to  a  capillary  column  gas  chro- 
matograph.  Two  sets  of  samples  at  two  different 
concentration  levels  were  included.  One  set  was 
for  volatile  aromatics  analysis,  the  other  for  vola- 
tile halocarbon  analysis.  Quantification  was  deter- 
mined by  using  an  internal  standard  calibration. 
Almost  all  (except  for  bromoform)  of  the  reported 
values  agree  well  with  the  true  values  and  are  well 
within  the  EPA  acceptance  limits.  (Miller-PTT) 
W89-05945 


SPECTROPHOTOMETRY  CATALYTIC  DE- 
TERMINATION OF  AN  ULTRATRACE 
AMOUNT  OF  IRON(III)  IN  WATER  BASED 
ON  THE  OXIDATION  OF  N,N-DIMETHYL-P- 
PHENYLENEDIAMINE  BY  HYDROGEN  PER- 
OXIDE, 

Nihon  Univ.,  Tokyo.  Dept.  of  Industrial  Chemis- 
try. 

K.  Hirayama,  and  N.  Unohara. 
Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  23, 
p  2573-2577,   Dec    1    1988.   4  fig,   6  tab,   36  ref. 

Descriptors:  'Trace  levels,  'Water  analysis, 
'Chemical  analysis,  'Iron,  'Catalysts,  'Spectro- 
photometry, 'Pollutant  identification,  Hydrogen 
peroxide,  Detection  limits,  Chemical  reagents,  Oxi- 
dation. 

Recently  there  has  been  an  increasing  need  for  a 
highly-sensitive  method  of  analysis  for  iron  in 
water  surveys  and  in  environmental  and  biochemi- 
cal studies.  A  catalytic  method  for  determining  an 
ultratrace  amount  of  iron(III)  is  based  on  the  cata- 
lytic action  of  iron(III)  on  the  oxidation  of  N,N- 
dimethyl-p-phenylenediamine  by  hydrogen  perox- 
ide in  weakly  acidic  media.  The  catalyzed  reaction 
was  monitored  spectrophotometrically  at  514  nm 
by  the  fixed  time  method.  It  is  shown  that  it  is 
possible  to  determine  iron  as  low  as  0.2  ng/L 
without  an  activator.  Since  the  fixed  time  method 
could  be  employed  for  monitoring  the  reaction 
rate,  only  5  min  was  required  for  the  absorbance 
measurement,  and  five  successive  determinations 
were  performed  within  10  min  with  a  simple  and 
rapid  operation.  Although  a  low  blank  value  of  less 
than  0.05  was  attained  if  the  reagent  blank  could  be 
reduced  further  by  purifying  the  reagent  solutions, 
it  seems  that  the  sensitivity  can  be  elevated  1  order 
of  picograms  per  milliliter  as  compared  to  previous 
methods.  This  is  because  the  reaction  can  be  fol- 
lowed at  a  higher  temperature  (>25  C).  The  flow 
injection  analysis  arrangements,  that  will  provide  a 
simultaneous  detection  and  an  automatic  sample 
feeding,  will  be  explored.  (Miller-PTT) 
W89-05950 


QUANTITATIVE  DETERMINATION  OF 
TRACE  LEVELS  OF  CATIONIC  SURFAC- 
TANTS IN  ENVIRONMENTAL  MATRICES 
USING  FAST  ATOM  BOMBARDMENT  MASS 
SPECTROMETRY, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Miami 
Valley  Labs. 

J.  R.  Simms,  T.  Keough,  S.  R.  Ward,  B.  L.  Moore, 
and  M.  M.  Bandurraga. 

Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  23, 
p  2613-2620,   Dec   1    1988.   5   fig,  4  tab,   66  ref. 

Descriptors:  'Quantitative  analysis,  'Water  analy- 
sis, 'Trace  levels,  'Mass  spectrometry,  'Surfac- 
tants, 'Pollutant  identification,  Wastewater, 
Rivers,  Fast  atom  bombardment  mass  spectrome- 
try, Water  pollution,  Variation  coefficient.  Detec- 
tion limits,  Reproducibility,  Radioactivity  tech- 
niques. 

Two  fast  atom  bombardment  mass  spectrometry 
methods  were  evaluated  for  the  quantification  of 
parts-per-billion   levels  of  cationic   surfactants   in 


aqueous  environmental  matrices  includn 
influents,  sewage  effluents,   and  river   wi 
first   method,   lov. -resolution   full  scanning,  alio 
the  simultaneous  quantification  of  target- 
nents.  The  second,  higher  resolution  signal  ave* 
ing,  is  more  accurate  and  reproducible  than  I 
scanning  but  allows  quantification  of  on 
component  at  a  time  (with  existing  software).  / 
erage  recoveries  of  theoretical  spike,  over  the  © 
centralion  range  of  10  to  500  ppb,  varied  from 
to   107%  depending  upon  the  method  used.  1 
coefficients  of  variation  averaged   5  to   14' ',    f 
atom  bombardment  mass  spectrometry  has  a  lii 
of  quantification  that  is  1  to  2  orders  of  magniti 
lower   than   existing   chromatographic   I 
and  sample  throughput  is,  conservative] 
higher.  A  potential  limitation  of  this  meil 
requirement  of  suitable,  preferably  stable-isott 
labeled,  internal  standards.  (Author's  abstract) 
W89-05951 


ELECTRON  MICROSCOPY  OF  NANOMETI 
PARTICLES  IN  FRESHWATER, 

Nagoya   Univ.   (Japan).   Faculty   of  Engineerii 
For  primary  bibliographic  entry  see  Field  2K. 
W89-05952 


IDENTIFICATION  OF  OIL  SPILLED  AT  SI 
BY  HIGH  PERFORMANCE  GEL  PERM 
ATION  CHROMATOGRAPHY  PATTERN  RE 
OGNITION, 

Government    Industrial    Research     Inst.,    Osa 

Ikeda  (Japan). 

K.  Higashi,  and  K.  Hagiwara. 

Water  Science  and  Technology  WSTED4,  V 

20,  No.  6/7,  p  55-62,   1988.   10  fig,  3  tab,  5  i 

Descriptors:  'Oil  characterization,  'Oil  spi 
'Pollutant  identification,  'Chromatography,  Wa 
pollution  sources,  Pattern  recognition,  Marine  i 
vironment,  Chemical  composition,  Japan,  Oil  p 
lution,  Conservation,  Ultraviolet  radiation,  Co 
puters. 

Oil  pollution  in  the  marine  environment  has  n( 
become  a  world-wide  concern.  Recently,  in  Jap< 
over  1,000  cases  of  oil  pollution  have  been  occi 
ring  every  year.  It  is  important  to  develop 
effective  identification  method  for  spilled  oils  I 
conservation  of  marine  environments.  A  n< 
method  was  developed  using  high  performance  j 
permeation  chromatography  (GPC).  Chromal 
grams  of  the  molecular  weight  distribution  of  c 
were  obtained  using  an  ultra-violet  (UV)  detecti 
Pattern  similarities  between  pairs  of  chromal 
grams  were  calculated  by  section  areas  of  t 
chromatograms  using  a  computer.  Sixty-two  kin 
of  crude  oil  imported  by  Japan  were  classified 
this  method,  and  a  close  relationships  were  fou 
between  the  countries  of  origin  of  the  crude  o 
and  their  chromatographic  patterns.  Forty  nine  I 
balls  sampled  from  Japanese  coasts  were  compar 
with  the  crude  oils,  and  the  origins  of  the  tar  ba 
were  deduced.  The  proposed  method  was  effecti 
for  the  identification  of  spilled  oils,  and  had  hij 
sensitivity  and  reproducibility.  (Author's  abstra< 
W89-06020 


MEDIA  EVALUATION  AND  BEHAVIOR  C 
CLOSTRIDIUM  PERFRINGENS  AS  AN  Al 
JUNCT  INDICATOR  OF  QUALITY  IN  SHEL 
FISH  GROWING  AREAS, 

Food  and  Drug  Administration,  Seattle,  WA.  Se 

food  Products  Research  Center. 

C.  Abeyta,  M.  M.  Wekell,  C.  A.  Kaysner,  R.  F. 

Stott,  and  E.  V.  Raghubeer. 

Water  Science  and  Technology  WSTED4.  V( 

20,  No.  6/7,  p  63-70,   1988.  2  fig.  5  tab,  22  n 

Descriptors:  'Culture  media,  'Clostridium.  'She 
fish,  'Bioindicators,  Estuaries,  Oysters,  Baden 
analysis,  Coliforms,  Iron  Milk  Method,  Bacten 
Contamination,  Streptococcus,  Sediments,  Ra 
wastewater,  Cultural  techniques. 

In  numerous  studies  of  estuaries  of  the  West  Coa 
of  the  United  States.  C.  perfringens  have  bet 
recovered,  total  and  fecal  coliforms,  and  f« 
streptococci  from  shellfish,  sediments  and  wate 
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note  areas  closed  to  shellfish  harvest  and 
wn  to  be  subject  to  fecal  contamination.  C. 
fringens  were  recovered  regularly  from  shell- 

and  sediments.  For  example,  in' one  estuary, 
>r  to  sampling,  a  local  sewage  treatment  plant 
P)  with  a  design  capacity  of  1  million  gallons 
day  (MGD)  was  receiving  high  flows  of  raw 
age  of  3.02  MGD.  This  resulted  in  an  overflow 
npass  of  raw  sewage  into  the  estuary.  Fecal 
form  and  fecal  streptococci  levels  measured  in 
ICted  oysters  showed  an  increase  during  the 
.il  stages  of  the  bypass  and  decreased  to  base- 
levels  by  the  5th  day  of  sampling.  C.  perfrin- 

levels  increased  from  36  MPN/100  g  and 
hed  maximum  levels  in  oysters  (4600  MPN/ 
g)  on  the  6th  day  when  the  sewage  flow  was 
nmg  to  normal,  but  still  over  capacity  (1.8 
D)  and  sewage  was  being  discharged  into  the 
line  levels  (120  and  50  organisms/100  g  respec- 
y).  Therefore,  at  the  later  stages  of  the  sewage 
-ss.  C.  perfringens  was  a  useful  indicator  of 

contamination  in  oysters.  The  most  recent 
promising  method  for  enumeration  of  C.  per- 
ens  in  all  types  of  environmental  samples  is 
Iron  Milk  Method  (IMM).  The  method  has 

shown  to  enumerate  C.  perfringens  without 
eed  for  confirmation.  The  IMM  uses  a  3  tube 
I  procedure  with  each  tube  containing  10  mL 
>mogenized  milk  plus  0.2  g  iron  powder  per 

Inoculated  tubes  are  incubated  and  the  pres- 
of  the  classical  stormy  fermentation  signifies  a 
ve  tube.  Numbers  of  C.  perfringens  in  sam- 
ire  rapidly  measured.  (Author's  abstract) 
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IC  CHEMICAL  POLLUTION  OF  THE  ST 
RENCE  RIVER  (CANADA)  AND  ITS 
31  ESTUARY, 

nal  Water  Research  Inst.,  Burlington  (Ontar- 

akes  Research  Branch. 

nmary  bibliographic  entry  see  Field  5B. 
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?/££5£Ns  AQUATIC  ORGANISMS  AS 
CATORS  OF  ENVIRONMENTAL  POLLU- 

lal   Marine   Fisheries   Service,   Miami    FL 
east  Fisheries  Center. 
Jrowder. 

Resources  Bulletin  WARBAQ,  Vol  24  No 
17-929.  October  1988. 

iptors:    "Bioindicators,    *Estuarine   environ- 
Water  pollution  effects,  *Reviews,  Aquatic 
itnology,  Marine  environment.  Fish  diseases 
>nmental  effects. 

reams,  lakes,  and  estuaries  that  receive  our 
s  wastewater  and  runoff  are  the  habitat  of 
id  other  aquatic  organisms.  The  health  of 
>rganisms  is  a  direct  reflection  of  the  quality 
itic  habitat.  Ten  papers,  most  of  which  were 
led  in  a  session  of  the  International  Confer- 
>t  the  American  Water  Resources  Associa- 
lovember  1986,  are  briefly  described.  Most 
se  provide  details  on  one  of  six  general 
nes  of  biological  indicators:  (1)  pathological- 
chemical;  (3)  physiological;  (4)  genetic;  (5) 
sral;  and  (6)  ecological.  The  papers  have 
M  demonstrable  evidence  of  the  effect  of 
categories  of  pollutants  on  aquatic  systems 
ve  shown  how  effects  of  pollutants  on  the 
iment  are  being  -  and  can  be  -  monitored 
quality  monitoring  programs  might  benefit 
ie  use  of  biological  indicators,  in  addition  to 
al  ones.  (VerNooy-PTT) 


1Gpp^tcINRICATORS   AND   BIOLOGI- 
TION^  ESTUARINE/COASTAL 

d  Marine  Fisheries  Service,  Oxford,  MD 

»st  Fisheries  Center. 

ndermann. 

^2"~es  Bulle,in  WARBAQ,  Vol.  24,  No 
-939,  October  1988.  3  fig,  70  ref. 


Sustained  interest  in  and  concern  about  the  health 
status  of  the  aquatic  environment  has  resulted  in 
extensive  research  focused  on  (1)  effects  of  pollu- 
tion on  survival,  growth,  and  reproduction  of  re- 
source species  at  all  life  stages;  (2)  diseases  of  fish 
and  shellfish,  as  they  may  be  related  to  pollution 
and  as  they  may  serve  as  indicators  of  environmen- 
tal stress;  and  (3)  contaminant  body  burdens  in  fish 
and  shellfish-their  effects  on  the  aquatic  animals 
and    their   potential    effects   on    humans.    Effects 
lethal  and  sublethal,  of  pollutants  on  life  history 
stages  of  fish  and  shellfish  have  been  documented, 
as  have  impacts  on  local  stocks  in  badly  degraded 
habitats,  but  as  yet  there  has  been   no  adequate 
quantitative    demonstration    of   effects    on    entire 
aquatic  species-probably  because  of  the  difficulty 
in  sorting  out  relative  effects  of  the  many  environ- 
mental factors  that  influence  abundance.  Sublethal 
effects,  especially  those  that  result  in  disease,  have 
been  examined  intensively,  and  some  diseases  and 
disease  syndromes  have  been  associated  statistical- 
ly with  pollution.  Other  pollution  indicators  (bio- 
chemical,  physiological,  genetic,  behavioral,  and 
ecological)  have  also  received  some  attention    as 
have  body  burdens  of  contaminants  in  aquatic  spe- 
cies.  Research,  especially  that  conducted  during 
the  past  decade,  has  done  much  to  clarify  the  many 
pathways   and   toxic   effects   of  contaminants   on 
aquatic  animals,  and  has  also  helped  to  identify 
mechanisms  for  survival  of  fish  and  shellfish  in  the 
presence    of   environmental    changes    caused    by 
human  activities.  (Author's  abstract) 
W89-06047 


SMALL  FISH  MODELS  FOR  IDENTIFYING 
CARCINOGENS  IN  THE  AQUEOUS  ENVI- 
RONMENT, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,   MS. 

w.  t.  Hawkins,  R.  M.  Overstreet,  and  W  W 

Walker. 

Water  Resources  Bulletin  WARBAQ  Vol  24  No 

5,  p  941-949,  October  1988.  6  fig,  43  ref.  Public 

Health  Service  Contract  N01-CP-26008/61070. 

Descriptors:  "Water  pollution  effects,  *Fish  ♦Bio- 
assay,  *Fish  diseases,  "Carcinogens,  "Toxicity  Re- 
views, Animal  pathology,  Model  testing,  Sublethal 

Contaminants  in  water  and  sediments  can  be  carci- 
nogenic  to   aquatic   wildlife   as   well   as   humans 
Identifying  those  carcinogens,  however,  is  difficult 
because  they  often  occur  in  low  concentrations 
and  exert  their  effects  over  a  large  part  of  the  life 
span  of  affected  organisms.  Furthermore,  the  car- 
cinogens are  often  components  of  complex  mix- 
tures. Recent  studies  suggest  that  laboratory-reared 
tish  species  might  be  well  suited  for  testing  water- 
associated   and  other  carcinogens.   The  principal 
carcinogen  exposure  methods  that  utilize  small  fish 
species  or  can   be   adapted   to   utilize   small   fish 
species  to  detect  carcinogens  in  aqueous  environ- 
ments are  reviewed.  Emphasis  is  placed  on  meth- 
ods tor  which  the  end-point  is  tumor  induction 
1  he  methods  discussed  are  dietary  exposures,  skin 
painting,  embryo  microinjection,  early  life  stage 
(pulse)   exposures,   static   water   exposures,    flow- 
through  exposures,  and  controlled  field  exposures 
tarty    ,fe  stage  exposures  seem  to  have  the  great- 
est utility  with  regard  to  carcinogen  sensitivity 
ease  of  administration,  disposal  of  test  compounds 
and  economy  of  materials  and  effort.  For  certain 
types  of  carcinogens,   however,   long-term   flow- 
through  exposures  are  probably   required.   Small 
tish  carcinogenesis  models  offer  an  array  of  meth- 
odologies that  can  be  utilized  in  a  variety  of  combi- 
nations depending  on  compounds  tested,  exposure 
parameters  employed,  and  end  points  sought.  (Au- 
thor s  abstract) 
W89-06048 


tors:  Coastal  waters,  "Bioindicators,  "Es- 
environment,  *Water  pollution  effects  Lit- 
review.  Reviews,  Pathology,  Ecological 
Marine  environment,  Fish  diseases. 


CAGED  FISH  AS  MONITORS  OF  POLLU- 
IL°N=EFFECTS  OF  CHLORINATED  EFFLU- 
d?I*£ROM  A  WASTEWATER  TREATMENT 
PLANT, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

J.  M.  Grizzle,  S.  A.  Horowitz,  and  D.  R.  Strength 

Water  Resources  Bulletin  WARBAQ,  Vol   24  No 

kA  rpfr'  ,?ut0ber  1988'  2  fi8'  4  tab-  29'  ref 
iNLl-fcf A  Collaborative  Program.  Project  No.  3, 


Cooperative      agreements      CR8093360100      and 
CR809673010. 

Descriptors:    *Bioindicators,    "Wastewater    treat- 

T£™    *Chlorine'  *Fish'  "Water  pollution  effects. 

tttluents.     Wastewater     pollution.     Monitoring 

Animal  pathology,  Bullhead.  Catfish.  Carcinogen! 

Fish  confined  to  cages  were  used  to  determine  the 
effects   of  effluent   from   a   wastewater   treatment 
plant  (WWTP).  Control  fish  were  kept  in  cages  in 
an  aquaculture  pond.  Acute  effects  of  the  effluent 
entering  the  final  oxidation  pond  of  the  WWTP 
were  determined  by  confining  channel  catfish  (Ic- 
talurus  punctatus)  at  the  pond  inlet;  the  mean  total 
residual    chlorine    (TRC)    concentration    was   0  9 
?u/L.  durm8  thls  exposure.  After  8  h,  42%  of  the 
fish  had  died  and  survivors  had  severe  lesions  of 
the  skin  and  gills.  During  the  first  two  weeks  of 
exposure,  channel  catfish  at  the  outlet  of  the  final 
oxidation  pond  (mean  TRC   =   0.1   mg/L)  were 
predisposed  to  bacterial  infection  but  lost  the  para- 
sitic trematodes  that  were  on  the  gills  when  the 
fish   were  placed  in  cages.   After  several   weeks 
exposed  fish  had  histologic  lesions,  enlarged  livers' 
and  reduced  growth.  The  presence  of  unidentified 
carcinogen(s)  in  the  effluent  of  this  WWTP  was 
indicated  by  papillomas  developing  on  caged  black 
bullheads  (Ictalurus  melas)  and  hepatic-enzyme  in- 
duction  in   channel   catfish.   In   situ,   exposure  of 
caged  fish  was  advantageous  because  storage  and 
pretreatment  of  water  samples  were  not  required 
and  exposure  levels  corresponded  to  those  present 
in  the  environment.  The  use  of  cages  for  contain- 
ment of  fish  during  field  exposure  allowed  confine- 
ment to  the  location  of  interest  and  convenient 
sampling  of  the  fish.  Unlike  wild  fish,  the  caged 
tish  could  be  compared  to  control  fish  with  the 
same  pre-exposure  history.  (Author's  abstract) 
W  89-06049 


FISH  TUMORS  AND  ECOLOGICAL  SURVEIL- 

PO^PHILUrB"^^   EXAMPLE   FR°M 

British  Industrial  Biological  Research  Association 

Carshalton  (England). 

For  primary  bibliographic  entry  see  Field  5C 
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EFFECT  OF  BIOLOGICAL  VARIABILITY  ON 
MONITORING  STRATEGIES:  METALLOTH- 
IONEINS  AS  AN  EXAMPLE, 

National  Marine  Fisheries  Service,  Beaufort    NC 

Beaufort  Lab. 

D.  W.  Engel. 

Water  Resources  Bulletin  WARBAQ.  Vol  24  No 

5,  p  981-986,  October   1988.  5  fig,  2  tab,  24  ref. 

Descriptors:  "Bioindicators,  "Metallothionein 
"Model  testing,  "Monitoring,  "Metabolism! 
Metals,  "Estuarine  environment,  Variability,  Oys- 
ters, Whales,  Crabs,  Bioaccumulation,  Environ- 
mental effects. 


An  increasing  need  exists  to  determine  the  relative 
health  of  estuarine  and  coastal  systems  with  re- 
spect to  their  ability  to  support  populations  of 
fishery  organisms.  Many  monitoring  programs  de- 
veloped for  this  purpose  utilize  physiological  and 
biochemical  techniques  to  determine  if  marine  or- 
ganisms are  stressed  by  contaminant  exposure.  The 
use  of  the  low  molecular  weight,  metal-binding 
protein,  metallothionein,  is  used  as  a  model  tech- 
nique to  detect  nonlethal  stress  in  aquatic  orga- 
nisms. Test  organisms  were  the  American  oyster 
Crassostrea  virginica,  the  blue  crab,  Callinectes 
sapidus,  and  the  beaked  whale,  Mesoplodon  euro- 
paeus.  The  data  illustrate  how  natural  environmen- 
tal and  physiological  factors  can  affect  the  mobili- 
zation and  partitioning  of  metal  by  organisms  and 
contribute  to  observed  variability  in  data  sets  The 
processes  that  affected  trace  metal  partitioning  and 
accumulation  were:  in  oysters,  the  reproductive 
cycle/season  of  the  year;  in  blue  crabs,  growth  and 
the  molt  cycle;  and  in  the  whale,  the  type  of  food 
and  habitat.  To  monitor  populations  of  fishery 
organisms  effectively,  therefore,  it  is  necessary  to 
identify  those  factors  that  control  survival 
growth,  and  reproduction  so  that  better  predictive 
models  can  be  formulated  that  will   not  be  con- 


fc 
& 

m 

t 

x 

X 

'J 

5' 


"•'  I  / 


91 
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Group  5A — Identification  Of  Pollutants 


Founded  by  uncontrolled  variables.  (Author's  ab- 
stract) 
W89-06053 


CORRELATION  OF  COPROSTANOL  TO  OR- 
GANIC CONTAMINANTS  IN  COASTAL  AND 
ESTUARINE  SEDIMENTS  OF  THE  U.S., 

National  Ocean  Service,  Seattle,  WA.  Ocean  As- 
sessments Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-06054 


FISH  EMBRYOS:  PRACTICAL  INDICATORS 
OF  ENVIRONMENTAL  QUALITY  OF  SIG- 
NIFICANCE TO  FISHERIES, 

National  Marine  Fisheries  Service,  Milford,  CT. 

Milford  Lab. 

A.  C.  Longwell. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

5,  p  999-1005,  October  1988.  3  fig,  37  ref. 

Descriptors:  *Fish  eggs,  'Embryonic  growth 
stage,  *Bioindicators,  *Water  pollution  effects, 
Fish  physiology,  Sublethal  effects,  Monitoring, 
Mortality,  Marine  fisheries. 

Cyto-embryological  analyses  of  fish  eggs  collected 
in  nature  can  be  a  more  sensitive  indicator  of 
environmental  pollution  than  more  typical  assays 
conducted  on  artificially-spawned  eggs.  This  is 
because  uncertainties  associated  with  artificial 
spawning  and  rearing  are  dispensed  with,  as  well 
as  because  of  the  sensitivity  of  some  cellular  and 
subcellular  analyses.  At  the  same  time,  such  meas- 
ures can  provide  information  on  interannual  differ- 
ences in  egg  viability  of  importance  in  elucidating 
great,  unexplained  variability  in  fisheries  recruit- 
ment. Extensive  experience  with  fir-h  embryos 
from  ocean  plankton  has  led  to  the  choice  of  a 
particularly  useful,  practical  suite  of  observations 
for  different  developmental  stages.  This  includes 
measures  of  embryo  mortality,  mutagenicity,  tera- 
togenicity, abnormal  cell  differentiation,  and  devel- 
opment rate.  Atlantic  mackerel  egg  mortality  has 
been  determined  to  be  greater  in  the  surface  waters 
of  the  New  York  Bight  apex  and  along  the  New 
Jersey  coast  than  in  less  polluted  portions  of  the 
Bight.  Chromosome  abnormality  of  mid-stage  em- 
bryos was  also  greater  in  more  impacted  areas  of 
the  same  water  mass,  as  well  as  in  the  somatic  cells 
of  adult  mackerel  and  winter  flounder,  and  in 
juvenile  and  adult  windowpane  flounder  caught  in 
more  impacted  areas.  Mortality  and  abnormality  of 
the  mackerel  embryos  showed  statistical  associa- 
tions with  toxic  hydrocarbons  as  measured  in 
plankton,  and  with  heavy  metals  as  measured  in  sea 
surface  waters.  The  sensitivity,  practicality,  and 
relevance  of  the  cytoembryological  studies  to  pop- 
ulation dynamics  of  resource  species  make  this  an 
important  means  of  monitoring  environmental 
quality.  (Author's  abstract) 
W  89-0605  5 


SINGLE-COLUMN  ION  CHROMATOGRA- 
PHY: IV.  DETERMINATION  OF  ARSENATE 
IN  SOILS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
H.  C.  Mehra,  and  W.  T.  Frankenberger. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  6,  p  1603-1606,  November-December 
1988.  3  fig,  3  tab,  18  ref. 

Descriptors:  "Chromatography,  *Metal  complexes, 
♦Arsenic  compounds,  "Pollutants  identification, 
"Aquatic  environment.  Single  column  ion  chroma- 
tography, Chloride,  Nitrate,  Phosphate,  Sulfate, 
Atomic  absorption  spectrometry. 

A  method  has  been  developed  for  the  determina- 
tion of  arsenate  in  aqueous  soil  extracts  by  single 
column  ion  chromatography  at  trace  levels.  The 
eluenl  stream  consisted  of  6  mM  p-hydroxybenzoic 
acid  (l'HUA)  at  pH  7.0.  Separation  was  carried  out 
on  a  low  capacity  anion  exchange  resin  column 
with  the  anion  species  being  quantified  by  conduc- 
tometric  detection.  Resolution  between  arsenate 
and  l>04(3)  was  Rs  =  1.93.  The  method  allows 
precise  trace  amount  measurement  of  arsenate  (de- 
tection limit,  0092  mg/1.)  in  the  presence  of  CI, 


N03(-),  P04<3-),  and  S04(2-).  The  arsenate  signal 
becomes  masked  limiting  separation  and  detection 
when  P04(3-)  exceeds  30  mg/L.  Arsenite  was  not 
detected.  Analysis  of  aqueous  soil  extracts  for  arse- 
nate by  single  column  ion  chromatography  agrees 
closely  with  those  values  obtained  by  atomic  ab- 
sorption spectrometry  and  inductively  coupled 
plasma  emission.  (Author's  abstract) 
W89-06081 


DEVELOPMENT  OF  THE  FLAVOR  PROFILE 
ANALYSIS  METHOD  INTO  A  STANDARD 
METHOD  FOR  SENSORY  ANALYSIS  OF 
WATER, 

Drexel    Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

I.  H.  Suffet,  B.  M.  Brady,  J.  H.  M.  Bartels,  G. 

Burlingame,  and  J.  Mallevialle. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  8/9,  p  1-9,  1988.  3  fig,  18  ref. 

Descriptors:  "Taste,  "Water  analysis,  "Standards, 
"Odors,  "Drinking  water,  "Organoleptic  proper- 
ties, Temperature,  Laboratory  equipment,  Classifi- 
cation, Sampling,  Reagents,  Water  quality,  Flavor 
profile  analysis. 

The  standard  methods  committee  for  the  1990 
edition  of  Standard  Methods  for  the  Analysis  of 
Water  and  Wastewater  has  decided  to  consider 
adding  a  new  (provisional)  method  for  the  sensory 
analysis  of  drinking  water,  flavor  profile  analysis 
(FPA).  A  series  of  issues  must  be  addressed  before 
FPA  can  become  a  standard  method.  The  method- 
ology (e.g.,  temperature  of  aroma  samples,  sniffing 
technique,  use  of  cups  vs.  flasks,  rest  intervals 
between  samples,  maximum  number  of  samples 
examined  per  session)  must  be  standardized.  Refer- 
ence standards  for  odors  must  be  developed  and 
implemented  in  order  to  achieve  consistent  odor 
quality  descriptions.  Methods  for  the  statistical 
treatment  of  the  data  should  be  developed  and 
standardized.  The  major  issue  for  this  item  is  the 
determination  of  the  type  of  data  the  intensity 
ratings  represent  (nominal,  ordinal,  interval,  or 
ratio).  Reproducibility  (quantitative  and  qualita- 
tive) has  been  examined,  but  the  results  are  limited. 
This  issue  must  be  examined  in  more  detail.  A 
standardized  vocabulary  for  the  qualitative  de- 
scription of  tastes  and  odors  is  needed.  Ideally, 
these  standard  descriptions  should  be  accompanied 
by  a  chemical  which  is  known  to  have  the  quality 
in  question.  Some  work  has  been  performed  in  this 
area,  but  more  work  is  needed.  The  development 
of  standard  descriptions  and  standard  reference 
compounds  should  be  concurrent  with  the  devel- 
opment of  a  classification  scheme  and  flavor/odor 
wheel.  The  IAWPRC  Specialist  Group  on  Tastes 
and  Odors  is  developing  a  classification  scheme  for 
natural  waters.  The  authors  are  also  developing  a 
classification  scheme  for  drinking  water.  These 
schemes  should  be  compatible.  (Doria-PTT) 
W89-06101 


RELATIONSHIP  BETWEEN  CONCENTRA- 
TION AND  SENSORY  PROPERTIES  OF  2- 
METHYLISOBORNEOL  AND  GEOSMIN  IN 
DRINKING  WATER, 

Osaka  Prefecture  Water  Works  Bureau  (Japan). 

Water  Testing  Station. 

T.  Ito,  T.  Okumura,  and  M.  Yamamoto. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  8/9,  p  11-17,  1988.  5  fig,  4  tab,  12  ref. 

Descriptors:  "Odors,  "Taste,  "Organic  compounds, 
"Drinking  water,  Organoleptic  properties,  Water 
temperature,  Chlorine,  Residual  chlorine,  Water 
quality. 

The  study  of  the  relations  between  the  senses  of 
smell  and  taste  and  odorant  concentration  is  impor- 
tant for  the  solution  of  odor  problems.  The  thresh- 
old concentrations  of  odor  and  taste  (TOC,  TTC) 
of  2-methylisoborneol  (MIB)  and  geosmin  were 
measured  by  the  non-forced  choice  triangle 
method  using  12-20  panelists.  Both  TOC  and  TTC 
were  found  to  be  functions  of  water  temperature 
and  the  concentration  of  residual  chlorine.  The 
TOC  and  TTC  of  mixed  samples  were  rather 
lower  than  the  concentrations  calculated  from  the 
mixing   ratio.   The   sensitivities   of  the   consumer 


panel  and  the  number  of  musty  odor  compl 
from  consumers  are  related  to  Mil; 
concentration.  The  ratio  of  the  number  of  i 
plaints  to  MIB  (or  geosmin)  concentration 
creased  after  maximum  complaint,  but  the  seni 
ty  of  the  consumer  panel  remained  the  same, 
thor's  abstract) 
W89-06102 


THRESHOLD  DETECTION  \  All  IS  Ot 
TENTIAL  FISH  TAINTING  SUBSTAN 
FROM  OIL  SANDS  WASTEWATERS, 

Alberta   Univ.,   Edmonton.   Dept.   of  Civil  I 

neering. 

C.  G.  Jardine,  and  S.  E.  Hrudey. 

Water  Science  and  Technology  WSTED4, 

20,  No.  8/9,  p  19-25,   1988.  2  fig,   1   tab,  25 

Descriptors:  "Water  pollution  sources,  "Detc 
limits,  "Taste,  "Oil  wastes,  "Fish,  "Organol 
properties,  Wastewater,  Organic  compounds, 
eries,  Odors,  Alberta,  Biological  magnification 
omatic  compounds,  Water  quality,  Water  polli 
effects,  Pollution. 

Chemical  compounds  associated  with  oil  sand 
traction  and  upgrading  operations  have  been  ii 
cated  in  the  tainting  of  the  Athabasca  River  fu 
(Alberta),  a  commercial  and  subsistence  fisher 
local  natives.  Selected  contaminants  found  i 
sands  wastewaters,  and  judged  to  be  cand 
tainting  compounds,  were  spiked  in  walleye 
and  subjected  to  screening  odor  and  taste  dete 
by  a  trained  sensory  panel.  Twelve  compo 
were  screened  and  eight  were  pursued  for  deti 
nation  of  detection  thresholds  based  upon  I 
separate  sessions  with  a  minimum  of  nine  pam 
Taint  detection  threshold  values  ranging  from 
mg/kg  for  benzothiophene  to  12.2  mg/kg  foi 
dimethylnaphthalene  were  established.  Of  the  i 
pounds  tested,  naphthalene,  benzothiophene, 
2,5-dimethylphenol  have  the  lowest  dete 
thresholds,  and  thus  have  the  strongest  capal 
of  the  compounds  tested  for  causing  taint  in 
Detection  threshold  values  appear  to  be  relati 
the  molecular  weight  and  vapor  pressure  ol 
compound.  Although  very  few  threshold  detei 
values  for  specific  tainting  compounds  in  fish 
are  reported  in  the  literature,  such  informatii 
necessary  to  judge  the  significance  of  analyti 
determined  concentrations  of  contaminants  ir 
tissue.  However,  determining  whether  any  pat 
lar  compound  will  cause  tainting  of  fish  wil 
quire  consideration  of  its  concentration  in  v 
and  the  bioconcentration  factor  for  the  compi 
with  the  fish  species  of  concern.  (Doria-PTT) 
W89-06103 


FLAVOR-PROFILE  ANALYSIS:  AN  OB, 
TIVE  SENSORY  TECHNIQUE  FOR  ' 
IDENTIFICATION  AND  TREATMENT 
OFF-FLAVORS  IN  DRINKING  WATER, 

Southern  California  Metropolitan  Water  Dis 

La  Verne.  Water  Quality  Lab. 

S.  W.  Krasner. 

Water  Science  and  Technology  WSTED4, 

20,  No.  8/9,  p  31-36,   1988.   1  fig,  3  tab,  12 

Descriptors:  "Flavor-profile  analysis,  "Taste, ' 
lutant  identification,  "Drinking  water,  "Odor 
trol,  "Odors,  "Organoleptic  properties,  Org 
compounds,  Chlorine,  Sulfur  compounds,  R' 
voirs. 

Flavor-profile  analysis  (FPA)  is  a  sensory  me 
utilizing  a  trained  panel  of  four  to  six  individ 
Reference  materials  are  used  to  establis 
common  vocabulary  for  different  odors  foun 
drinking  water.  Known  quantities  of  difft 
taste-causing  and  odor-causing  chemicals  are  i 
uated  to  calibrate  the  panel  on  a  consistent  int 
ty  scale.  Each  identifiable  descriptor  is  assigne 
own  intensity.  This  method  has  been  success 
applied  in  the  analysis  of  musty-smelling  < 
pounds,  e.g.,  2-methylisoborneol  (MIB).  MIB: 
pies  and  standards  from  1  to  80  ng/L  have  J 
shown  to  observe  the  Weber-Fechner  law  (1. 
plot  of  flavor  intensity  versus  logarithm  of  con 
tration  of  MIB  yielded  a  straight  line)  FPA 
also  been  used  to  handle  fishy/swampy  odor  p 
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ems  In  many  instances,  specific  causative  organic 
umpounds  were  not  identified;  however,  FPA 
valuations  of  water  using  different  free-chlorine 
osagcv  and  contact  times  made  possible  immediate 
ssolution  of  these  odor  problems.  FPA  has  yield- 
d  reproducible  sensory  data  that  have  been  useful 
i  better  understanding  and  handling  off-flavors  in 
i -inking  water.  (Author's  abstract) 
*'89-06 1 05 


ETECTION     OF    TASTE     AND     ODOR     IN 
SAKA'S  DRINKING  WATER, 

saka  Prefecture  Water  Works   Bureau  (Japan). 

•ept.  of  Engineering. 

.  Sano. 

'ater  Science  and  Technology  WSTED4    Vol 

>.  No.  8/9.  p  37-42,    1988.  4  fig,  3  tab,   7  ret 

escnptors:    *Taste.    "Odors,    "Detection    limits, 
)nnking  water,  'Osaka,  Organoleptic  properties. 

iboratory  and  consumer  panels  were  used  to 
termine  the  threshold  odor  concentration  (TOC) 
2-methylisoborneol  (MIB)  and  geosmin  in  mu- 
:ipal  drinking  water  in  Osaka.  The  consumer 
nel  was  also  used  to  assess  the  taste  of  tap  water, 
te  results  showed  that  laboratory  panel  TOCs  of 
IB  and  geosmin  were  4  and  94  ng/L,  respective- 
while  those  of  consumer  panels  were  12  and 
0  ng/L,  respectively.  In  taste  assessment,  8%  of 
nsumers  assessed  drinking  water  as  offensive  or 
i  even  when  the  tap  water  wasn't  contaminated 
musty  odor  substances.  However,  if  it  was 
ntaminated  by  MIB  at  its  TOC  level,  17%  of 
nsumers  assessed  the  water  as  offensive  and  bad. 
uthor's  abstract) 
$9-06106 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


RUCTURE  AND  SENSORY  ANALYSES  OF 
INTING  SUBSTANCES  IN  FINNISH 
ESHWATER  ENVIRONMENTS, 

'aeskylae  Univ.  (Finland).  Dept.  of  Chemistry 
Veijanen,  J.  Paasivirta,  and  M.  Lahtipera. 
iter  Science  and  Technology  WSTED4    Vol 
No.  8/9,  p  43-48,   1988.  2  fig,  2  tab,   16  ref.' 

scriptors:  "Pollutant  identification,  "Finland, 
iste,  "Fish,  "Drinking  water,  "Water  pollution 
cts.  Organoleptic  properties,  Algae,  Growth, 
janic  chemicals,  Reservoirs,  Degradation 
ids.  Rivers,  Water  quality,  Pollutant  identifica- 
i.  Aquatic  environment,   Molecular  structure. 

/MS/SNIFF/TASTE  methods  were  used  in 
land  to  identify  the  causes  of  three  tainting 
blems  in  water  and  one  in  fish  nets.  Structure 
:rmination  was  often  verified  by  comparison 
l  authentic  compounds.  Algal  growth  was  im- 
ated  as  the  source  of  geosmin  and  MIB  in  river 
er  in  Northern  Finland  and  was  associated  with 
appearance  of  tainting  problems  in  raw  water 

reservoir  water  in  Aland  county.  Terpenoids 
,  camphor),  degradation  products  of  natural 

s  (e.g.,  aldehydes,  ketones,  and  unsaturated 
lane  compounds),  and  volatile  organohalogen 
pounds  were  frequently  found  in  contaminated 
:r  but  showed  minor  tainting  effects  compared 
leosnun  and  MIB.  Di-tert.-butyl-p-cresol  and 
robenzene  also  produced  only  minor  tainting 
:ts.  (Author's  abstract) 
1-06107 


IER  BLOOMS  OF  UROGLENA  AMERI- 
■H>n!£lL  THE  IDENTIFICATION  OF 
JROUS  COMPOUNDS, 

e  City  Water  Works  Bureau  (Japan).  Water 

ity  Lab. 

ano,  M.  Nakahara,  and  H.  Ito. 

:r  Science  and  Technology  WSTED4    Vol 

Jo.  8/9,  p  75-80,  1988.  5  fig   13  ref.  ' 


nptors:  "Chrysophyta,  "Algae,  "Eutrophica- 
Odors,  "Pollutant  identification,  Organolep- 
propert.es,  Water  quality,  Weather,  Wind. 
«on,  Chromatography,  Gas  chromatography 
■  spectrometry,  Nuclear  magnetic  resonance 
nic  compounds,  Reservoirs,  Japan. 

:  July  1980.  a  strong  fishy  odor  in  the  Nuno- 
Keservoir  (Japan)  has  been  associated  with 


water  blooms  of  the  alga  Uroglena  americana 
(Chrysophyceae).  According  to  ecological  studies. 
water  blooms  were  formed  hourly  by  vertical  and 
horizontal  accumulation.  The  movement  of  orga- 
nisms was  affected  by  weather  conditions,  includ- 
ing the  amount  of  sunlight  and  the  direction  and 
velocity  of  the  wind.  To  identify  the  odorous 
compounds,  samples  of  this  species  were  collected 
from  water  blooms  by  a  plankton  net.  The  odorous 
compounds  were  analyzed  by  gas  chromatography 
mass  spectrometry  (GC-MS),  nuclear  magnetic- 
resonance  (NMR),  and  ultra-violet  (UV)  spectrom- 
etry. As  a  result,  two  odorous  compounds,  (E,E)- 
2,4-heptadienal  and  (E.Z)-2,4-heptadienal,  were'de- 
tected  and  identified.  (Author's  abstract) 
W89-06111 


EFFICIENCY  AND  RELEVANCE  OF  DIFFER- 
ENT CONCENTRATION  METHODS  FOR  THE 
ANALYSIS   OF  OFF-FLAVOURS   IN   WATER 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

B.  V.  Lundgren,  H.  Boren,  A.  Grimvall.  R. 

Savenhed,  and  B.  Wigilius. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  8/9,  p  81-89,   1988.   3  fig,   1   tab,   13  ref 

Descriptors:  "Pollutant  identification,  "Water  anal- 
ysis, "Taste,  "Sample  preparation,  "Organoleptic 
properties,  Water  quality,  Adsorption,  Sampling, 
Chromatography,  Gas  chromatography,  Solvents. 

The  efficiency  of  four  different  concentration 
methods  (stripping  with  and  without  addition  of 
salt,  XAD-2  adsorption,  and  dichloromethane  ex- 
traction) for  the  enrichment  of  off-flavor  com- 
pounds in  treated  and  untreated  surface  water  has 
been  evaluated  by  gas  chromatographic  sniffing 
and  by  sensory  analysis  of  the  concentrated  ex- 
tracts. In  general,  the  extracts  obtained  by  dichlor- 
omethane extraction  and  XAD-2  adsorption  con- 
tained a  larger  number  of  off-flavor  compounds 
than  the  stripping  extracts.  Experiments  in  which 
the  extracts  from  stripping  and  dichloromethane 
extraction  were  dissolved  in  odorless  water 
showed  that  the  original  odor  quality  of  the  water 
could  normally  be  re-created  from  extracts  ob- 
tained by  solvent  extraction  but  not  from  corre- 
sponding stripping  extracts,  proving  that  the 
choice  of  concentration  method  can  be  important 
Fractionation  of  extracts  by  preparative  gas  chro- 
matography followed  by  dissolving  of  the  resulting 
fractions  in  odorless  water  was  found  to  be  a 
powerful  technique  for  isolating  the  organic  com- 
pounds causing  the  off-flavor  of  a  water  sample 
(Author's  abstract) 
W89-06112 


SIMPLE  EXTRACTION  PROCEDURE  FOR 
MODERATELY  VOLATILE  TASTE  AND 
ODOR  COMPOUNDS  SUCH  AS  GEOSMIN 
AND  2-METHYLISOBORNEOL:  METHOD 
AND  APPLICATIONS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io. G.  Brownlee,  L.  Gammie,  W.  D.  Gummer,  and 
G.  A.  Maclnnis. 

Water  Science  and  Technology  WSTED4    Vol 
20,  No.  8/9,  p  91-97,  1988.  3  tab,  17  ref. 

Descriptors:  "Sample  preparation,  "Taste,  "Odors 
Organic  compounds,  "Water  analysis,  "Organo- 
eptic  properties,  "Water  treatment,  Sampling,  Pol- 
lutant identification,  Chromatography,  Gas  chro- 
matography, Solvents,  Detection  limits.  Filtration 
Monitoring,  Activated  carbon,  Algae,  Chlorina- 
tion. 


speeds.  The  detection  limit  is  about  20  ng/L.  This 
method  has  been  used  to  analyze  for  MIB  and 
geosmin  in  several  Canadian  water  supplies  and 
has  been  in  use  since  1984  at  the  Buffalo  Pound 
Water  Treatment  Plant  to  monitor  geosmin  for 
various  studies:  a  preliminary  survey  prior  to  start- 
up of  granular  activated  carbon  (GAC)  filtration 
for  taste  and  odor  control,  monitoring  performance 
of  the  GAC  filters,  and  measuring  release  of  geos- 
min from  algae  during  pre-chlorination.  (Author's 
abstract) 
W89-06113 


An  extraction  procedure  is  described  which  is  the 
basis  for  a  convenient  method  for  analysis  of  large 

/nxU/TDerS  °f  Wa,er  samPles  for  2-methylisoborneol 
(MIB)  and  geosmin.  The  samples  are  extracted  in  a 
2  L  volumetric  flask  by  stirring  with  two  small 
volumes  of  hexane  or  pentane.  An  internal  stand- 
ard is  added  to  the  dried  extracts  which  are  con- 
centrated and  analyzed  by  capillary  gas  chroma- 
tography using  a  flame  ionization  detector.  Hexane 
gives  better  recoveries  than  pentane,  and  moderate 
to  high  stirring  speeds  are  required.  At  250  ng/L 
hexane  extraction  is  49%  +  or  -  8%  efficient  for 
MIB  and   59%   for  geosmin  at   moderate  stirring 


OFF-FLAVOR  IN  THE  CHANNEL  CATFISH 
(ICTALURUS  PUNCTATUS)  DUE  TO  2-METH- 
YLISOBORNEOL AND  ITS  DEHYDRATION 
PRODUCTS, 

Mississippi  State  Univ.,  Mississippi  State.  Coll.  of 
Veterinary  Medicine. 

J.  F.  Martin,  L.  W.  Bennett,  and  W.  H.  Graham. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.  8/9,  p  99-105,   1988.   1  fig,  3  tab,  23  ref.' 

Descriptors:  "Pollutant  identification,  "Taste, 
Catfish,  "Organic  compounds,  "Fish  manage- 
ment, "Water  pollution  sources,  "Water  pollution 
effects,  Organoleptic  properties,  Fish,  Ponds,  Fish- 
eries, Metabolism,  Fate  of  pollutants,  Bioaccumula- 
tion,  Tissue  analysis,  Liver,  Muscle. 

Off-flavor  in  channel  catfish  is  a  serious  problem  in 
the  commercial  culture  industry  affecting  50-80% 
of  growout  ponds  during  the  warmer  months  of 
the  year.  A  microwave  distillation  technique  has 
been  developed  to  isolate  volatile  compounds  from 
affected  material.  2-Methylisoborneol  (MIB)  is  the 
predominant  compound  isolated  from  off-flavored 
catfish  during  the  growing  season  (April-October) 
in  west  Mississippi  and  is  responsible  for  a  musty 
type  of  flavor.  Geosmin  and  other  as  yet  unidenti- 
fied compounds  are  also  important  causes  of  an 
earthy  type  of  off-flavor.  2-Methylenebornane  and 
2-methyl-2-bornene,  dehydration  products  of  MIB 
were  shown  to  contribute  to  the  off-flavor  prob- 
lem. Chemical  etiologies  for  other  types  of  off- 
flavor  (woody,  rancid,  sewage,  stale)  have  not 
been  identified.  The  absorption  (2  hours)  and  de- 
puration (48  hours)  of  MIB  in  catfish  fingerlings 
were  determined.  MIB  and  its  dehydration  prod- 
ucts are  concentrated  primarily  in  subepidermal 
and  abdominal  fat.  Lesser  concentration  occurs  in 
the  liver  and  muscle  tissue  of  off-flavored  fish. 
Removing  fish  to  clean,  flowing  water  to  purge 
MIB  and  geosmin  could  provide  a  partial  means 
for  off-flavor  abatement.  (Author's  abstract) 
W89-06114 


IDENTIFICATION  OF  VOLATILE  METABO- 
LITES PRODUCED  BY  BLUE-GREEN  ALGAE, 

Tokyo    Metropolitan    Research    Lab.    of    Public 

Health  (Japan). 

Y.  Tsuchiya,  and  A.  Matsumoto. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  8/9,  p  149-155,  1988.  2  fig,  1  tab,  16  ref 

Descriptors:  "Odor-producing  algae,  "Pollutant 
identification,  "Taste,  "Odors,  "Cyanophyta,  Or- 
ganoleptic properties,  Algae,  Metabolism,  Os'cilla- 
toria,  Anabaena,  Aphanizomenon,  Chromatogra- 
phy, Gas  chromatography,  Mass  spectrometry.  Al- 
cohols, Hydrocarbons,  Culture  media,  Japan. 

A  series  of  volatile  metabolites  has  been  identified, 
by  means  of  gas  chromatography/mass  spectrome- 
try, in  extracts  of  the  culture  media  of  eight  species 
of  blue-green  algae  which  produce  earthy-musty 
odorous  compounds  and  cause  an  unpleasant  odor 
and  taste  in  water  supplies.  2-Methylisoborneol 
(MIB)  was  identified  as  a  metabolite  of  Oscillatoria 
geminata,  O.  limnetica,  Phormidium  tenue,  and 
Oscillatoria  sp.  Geosmin  was  detected  in  extracts 
of  the  culture  media  of  O.  splendida,  Aphanizo- 
menon flos-aquae,  O.  amoena,  Anabaena  macro- 
spora, and  Oscillatoria  sp.,  and  germacrene-D  was 
found  to  be  a  metabolite  of  O.  splendida,  O. 
amoena,  and  A.  macrospora.  Sesquiterpene  alco- 
hols were  detected  in  extracts  of  the  culture  media 
of  O.  splendida,  O.  amoena,  A.  macrospora,  and 
Oscillatoria  sp.  These  sesquiterpene  compounds 
were  detected  only  in  blue-green  algae  which  pro- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


duced  gcosmin.  The  aliphatic  hydrocarbons  n-hep- 
tadecane,  1-heptadecene,  and  7-methylhcptadccane 
were  detected  in  extracts  of  almost  all  of  the  blue- 
green  algae  studied,  n-heptadecane  was  a  major 
metabolite  in  the  culture  media  of  all  of  the  blue- 
green  algae  studied.  MIB  and  geosmin  were  the 
only  compounds  with  unpleasant  odors  that  were 
produced  by  the  eight  species  of  blue-green  algae 
studied.  (Doria-PTT) 
W89-06120 


AQUATIC  OFF-FLAVOURS:  FAST,  PRESENT 
AND  FUTURE, 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
P.  E.  Persson. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  8/9,  p  283-288,  1988.  41  ref. 

Descriptors:  *Taste,  Organoleptic  properties, 
*Odor  control,  "Chemical  analysis,  "Biochemistry, 
♦Water  pollution  sources,  *Water  treatment,  Re- 
views, Symposium,  Microbiological  studies,  Water 
quality,  Fish,  Physiological  ecology.  Technology. 

Developments  in  the  field  of  aquatic  off-flavors  are 
reviewed.  Within  the  field  of  aquatic  off-flavors, 
the  past  decade  has  seen  many  advances.  The 
developments  within  the  sensory  and  chemical 
analysis  of  aquatic  odors  have  produced  more  reli- 
able and  sensitive  methods.  Odor  standardization  is 
progressing,  and  as  a  result  powerful  means  to 
address  new  and  unsolved  flavor  problems  will  be 
developed.  Eventual  applications  of  gene  technolo- 
gy to  the  analysis  of  off-flavors  may  result  in  even 
more  powerful  tools.  Important  new  information 
on  the  biosynthesis  and  biochemistry  of  flavor 
compounds  is  emerging,  which  will  lead  to  an 
understanding  of  the  mechanisms  of  odor  produc- 
tion more  completely.  In  the  technology  of  odor 
abatement,  the  application  of  various  biotechnolo- 
gies holds  much  promise,  and  may  lead  to  wide- 
scale  applications  in  a  few  years.  (Doria-PTT) 
W89-06138 


HEAVY  METALS  AND  OTHER  NON-OIL 
POLLUTANTS  IN  SOUTHEAST  ASIA, 

Chulalongkorn  Univ.,  Bangkok  (Thailand).  Dept. 

of  Marine  Science. 

M.  Hungspreugs. 

Ambio  AMBOCX,  Vol.  17,  No.  3,  p  178-182,  1988. 

12  tab,  29  ref. 

Descriptors:  "International  agreement,  "Heavy 
metals,  "Water  pollution  effects,  "Southeast  Asia, 
Water  quality,  Marine  sediments,  Water  pollution 
sources,  Chlorinated  hydrocarbons,  Philippines, 
Thailand,  Singapore,  Domestic  wastes,  Urban 
runoff,  Indonesia,  Malaysia,  Nutrients,  Manage- 
ment planning. 

Cooperative  work  on  heavy  metals  and  other  non- 
oil  pollutants  in  Southeast  Asia  began  systematical- 
ly in  1981  on  adoption  of  the  UNEP  East  Asian 
Seas  Action  Plan.  The  five  countries  taking  part  in 
the  action  plan  are  Indonesia,  Malaysia,  the  Philip- 
pines, Singapore,  and  Thailand.  The  parameters 
agreed  upon  at  a  1983  Workshop  included  general 
water  quality,  nutrients,  chlorinated  hydrocarbons, 
and  heavy  metals  in  water,  sediments  and  biota.  So 
far,  there  has  been  no  report  on  real  problem  areas 
in  regard  to  chlorinated  hydrocarbons  or  heavy 
metals.  In  most  cases,  pollution  was  caused  by 
untreated  domestic-waste  runoff  from  cities.  There 
is  an  obvious  need  to  create  a  co-ordinated  analyti- 
cal capacity  between  national  laboratories  in  the 
region.  (Author's  abstract) 
W89-06169 


DETERMINATION  OF  URANIUM  IN  NATU- 
RAL GROUNDWATERS  USING  HIGH-PER- 
FORMANCE LIQUID  CHROMATOGRAPHY, 

Atomic  F.nergy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). Whileshell  Nuclear  Research  Establishment. 
A.  Kerr.  W.  Kupferschrnidt,  and  M.  Attas. 
Analytical  Chemistry  ANC1IAM,  Vol.  60,  No.  24, 
p  2729-2733,  December  15,  1988.  4  fig,  5  tab,  11 
ref. 

Descriptors:  "Water  analysis,  "Uranium  radioiso- 
topes,    "Radioactive     waste    disposal,     "Pollutant 


identification,  "High  performance  liquid  chroma- 
tography, Automation,  Leaching,  Groundwater 
pollution.  Water  pollution  sources. 

A  procedure  using  high-performance  liquid  chro- 
matography (HPLC)  and  trace  enrichment  tech- 
niques has  been  developed  to  measure  trace  levels 
of  uranium  in  solutions  containing  high  concentra- 
tions of  dissolved  salts.  This  procedure  is  required 
to  support  research  into  the  feasibility  of  deep 
geological  disposal  of  used  nuclear  fuel,  which 
includes  studying  the  leaching  of  uranium  from 
fuel  by  natural  groundwaters.  After  conditioning, 
several  milliliters  of  sample  are  passed  through  a 
small  reversed-phase  enrichment  cartridge,  where 
the  uranium  is  concentrated  and  separated  from 
the  bulk  of  other  constituents.  The  uranium  is  then 
back  flushed  from  the  column  onto  a  reversed- 
phase  analytical  column  where  further  separation 
is  achieved.  The  separated  species  are  monitored 
spectrophotometrically  after  postcolumn  reaction 
with  the  chromogenic  reagent  Arsenazo  III.  Anal- 
ysis of  simulated  groundwaters  has  shown  the  pro- 
cedure to  be  free  from  major  interferences.  Auto- 
mation of  the  system  using  automatic  switching 
valves  and  an  automated  sample  injector  allows 
approximately  40  samples  per  day  to  be  analyzed 
with  a  measurement  precision  of  about  4%.  Detec- 
tion limits  are  in  the  1-2  ng/ml  range.  (Author's 
abstract) 
W89-06176 


PHOTOMETRIC  METHOD  FOR  THE  DETER- 
MINATION OF  LOW  CONCENTRATIONS  OF 
HYDROGEN  PEROXIDE  BY  THE  PEROXI- 
DASE CATALYZED  OXIDATION  OF  N,N- 
DIETHYL-P-  PHENYLENEDIAMINE  (DPD), 
Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5F. 
W89-06185 


SOLID  PHASE  EXTRACTION  OF  ACROLEIN 
2,4-DINITROPHENYLHYDRAZONE  FOR 

HPLC  ANALYSIS, 

Community  and  Occupational  Health,  Edmonton 

(Alberta). 

P.  Oltmann,  R.  W.  Coppock,  L.  E.  Lillie,  and  J. 

W.  Moore. 

Water  Research  WATRAG,   Vol.   22,   No.   9,  p 

1143-1145,  September   1988.    1   fig,   1   tab,   14  ref. 

Descriptors:  "Biocides,  "Herbicides,  "Acrolein, 
"High  pressure  liquid  chromatography,  "Pollutant 
identification,  Separation  techniques,  Polarograph- 
ic  analysis. 

Acrolein  (propenal)  is  used  as  an  aquatic  biocide  to 
control  plant  growth  in  irrigation  canals.  Due  to 
the  short  lifetime  and  reactivity  of  acrolein,  a 
simple,  rapid,  and  accurate  method  for  its  determi- 
nation in  water  is  needed  to  study  its  toxicity  to 
fish  and  aquatic  birds.  Solid  phase  extraction  (SPE) 
was  employed  for  the  separation  of  the  acrolein 
2,4-dinitrophenylhydrazone  from  strong  acids  for 
HPLC  analysts.  Analysis  speed,  precision  and  sim- 
plicity were  increased  over  conventional  liquid- 
liquid  extractions  and  samples  could  be  stored  on 
SPE  columns  for  at  least  2  weeks  before  HPLC 
analysis  making  the  method  especially  appealing 
for  field  sample  collection  applications.  The  preci- 
sion was  +  or  -  3%  over  the  range  0.1-16  micro- 
grams/ml  and  the  quantitation  limit  was  0.04  mi- 
crograms/ml,  defined  as  four  times  the  variance  of 
the  blank.  (Geiger-PTT) 
W89-06189 


HEAVY  METAL  CONCENTRATIONS  OF 
LYMNAEA  STAGNALIS  L.  IN  THE  ENVIRONS 
OF  LAKE  BALATON  (HUNGARY), 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

K.  V.-Balogh,  D.  Salabarria  Fernandez,  and  J. 

Salanki. 

Water  Research  WATRAG,  Vol.  22,  No.    10,  p 

1205-1210,  October  1988.  5  fig,  3  tab,  26  ref. 

Descriptors:  "Snails,  "Bioindicators,  "Hungary, 
"Lake     Balaton,     "Heavy     metals,     "Gastropods, 


"Path  of  pollutants,  I  issue  anal)  sis.  Chromil 
Cadmium,  Mercury,  Lead,  Zinc,  Copper  Man 
nese.  Iron.  Atomic  absorption  spectrophotomet 


The  concentrations  of  eight  heavy  meta! 
Hg,  Pb,  Zn,  Cu,  Mn,  and  Fe)  were  determined 
the  total  soft  body  of  pond  snails  (Lymnaea  stag 
lis-Gastropoda.  Pulmonata)  originating  from  I 
different  biotopes  in  the  environs  of  Lake  Balat 
using  atomic  absorption  spectrophotometry  1 
concentration  of  toxic  metals  (Cr,  Cd.  Hg,  and  | 
showed  a  linear  decreasing  tendency  with  incr* 
ing  body  weight.  For  the  biogenic  metal  cone 
tration,  no  decreasing  correlation  was  detec 
with  the  body  weight,  but  metal  content  (Zn,  i 
Mn,  and  Fe)  increased  significantly  (P  <  0.0 
0.01)  with  the  increase  in  body  weight.  Signific 
differences  (P  <  0.001-0.01)  were  found  in  the 
Hg,  Pb,  and  Fe  concentrations  in  animals  origii 
ing  in  different  biotopes.  Heavy  metal  concen 
tions  found  in  L.  stagnalis  apparently  reflect  dif 
ences  in  pollution  of  the  environment.  (Auth* 
abstract) 
W89-06215 


CHARACTERIZATION     OF     POLYETHO: 

LATED    SURFACTANTS    AND    THEIR    BI 

MINATED  DERIVATIVES  FORMED  AT  T 

WATER  TREATMENT  PLANT  OF  BARCE1 

NA  BY  GC/MS  AND  FAB  MASS  SPECTROJ 

TRY, 

Aigues  de  Barcelona  (Spain). 

F.  Ventura,  A.  Figueras,  J.  Caixach,  I.  Espadak 

and  J.  Romero. 

Water  Research  WATRAG,  Vol.  22,  No.   1( 

1211-1217,   October    1988.    7   fig,    1    tab,    29 

CAICYT  and  CSIC  Grant  PR508. 

Descriptors:  "Pollutant  identification,  "Haloge 
ed  organic  compounds,  "Surfactants,  "Water  a 
ysis,  "Water  treatment,  "Mass  spectroscopy,  * 
chromatography,  Chlorination,  Barcelona.  Sp 
Llobregat  River,  Comparison  studies,  Halogi 
tion,  Water  treatment  facilities,  Organic  c 
pounds. 

Polyethoxylated  C12-C15  alcohols,  nonylpher 
and  ((nonylphenoxy)  polyethoxy)  acetic  acid 
their  brominated  derivatives  were  identified  in 
River  Llobregat  and  the  tap  water  of  Barcelom 
GC/MS  and  FAB  mass  spectrometry.  Whe 
GC/MS  is  limited  to  those  compounds  with  a 
polyethoxylation  degree,  FAB  mass  spectrom 
is  a  fast  and  simple  technique  to  determine  sui 
tants  with  a  high  range  of  oligomers  present  in 
samples.  The  techniques  are  regarded  as  com 
mentary.  The  source  of  the  compounds  studk 
the  discharge  of  effluent  wastes  of  surfactant  in 
tries  and  dyeing  and  textile  processes.  Their 
minated  derivatives  are  formed  in  the  chlorina 
stages  in  the  waterworks  due  to  a  high  conter 
bromide  ions  in  the  upper  course  of  the  ri 
(Author's  abstract) 
W89-06216 


VARIABILITY  AMONG  BLUEGILL  VENT1 
TORY  RATES  FOR  EFFLUENT  TOXIC 
BIOMONITORING, 

Battelle  Columbus  Div.,  OH. 

R.  S.  Hayward,  N.  G.  Reichenbach,  L  A 

Dickson,  and  T.  J.  Wildoner. 

Water  Research  WATRAG,  Vol.  22,  No.  1 

1311-1315,  October  1988.  2  fig,  1  tab,  17  ref. 

Descriptors:  "Biomonitoring,  "Bluegills,  "Toxi 
"Wastewater    analysis,     "Monitoring,     "BUM! 
"Respiration,    Fish.    Ventilatory    frequency, 
formance   evaluation.    Continuous   biomonitO! 
Arkansas,  Effluents,  Daphnia,  Variability. 

The  lack  of  standard  analytical  procedures 
continuous  biomonitoring  (CB)  is  a  major  im| 
ment  to  broadscale  use  of  this  concept  Mea: 
ments  of  toxicity  (48-hr  Daphnia  magna  acute 
icity  tests)  in  wastewater  effluent  from  the 
Army  Pine  Bluff  Arsenal.  Arkansas,  were  use 
evaluate  performance  of  a  CB  system  that  n 
ures  ventilatory  frequencies  (VFs)  of  bluegills, 
pomis  maerochirus,  also  exposed  to  the  same  e 
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n!  A  synchronous,  control-,  treatment-group  ex- 
lerimental  design,  focusing  on  within-group  varia- 
bilis in  (he  VF  response  among  individual  blue- 
ills,  detected  acute  toxicity  in  complex  effluents, 
nth  a  low  rate  of  false  alarms.  Variability-based 
lonitonng  performed  better  than  monitoring  that 
ompared  mean  and  median  VFs  between  control- 
nd  treatment-group  fish.  A  simple,  non-paramet- 
ic  statistical  test  (Ansari-Bradley  procedure)  was 
sed  to  decide  when  differences  in  VF  variability 
etween  control  (tap  water-receiving)  and  treat- 
lent  (effluent-receiving)  fish  groups  were  signifi- 
.iiit  Desirable  features  associated  with  the  syn- 
Nrooous,  control-treatment  design  comparing  var- 
bility  in  the  VF  responses,  include  a  direct  rela- 
onship  between  response  magnitude  and  a  broad 
inge  of  toxicity  levels  in  complex  effluents,  ana- 
tical  simplicity,  and  an  ability  to  screen  potential- 
confounding  "outside'  disturbances.  (Author's 
istract) 
'89-06228 


OSING  SYSTEM  TO  VARY  PH,  SALINITY, 
ND  TEMPERATURE, 

aryland  Univ.,  Baltimore.  School  of  Medicine. 
S.  Kane,  R.  O.  Bennett,  and  E.  B.  May 
ater  Research  WATRAG,  Vol.  22,  No    10    p 
139-1344,  October  1988.  7  fig,  5  ref. 

escriptors:  *Water  pollution  effects,  *Acid  rain 
fects,  'Culturing  techniques,  *Laboratory  equip- 
;nt,  'Bioassay,  *Hydrogen  ion  concentration, 
alinin,  *Water  temperature,  Toxicity,  Design 
iteria. 

)nstruction  of  a  dosing  system  to  expose  small 
uatic  organisms  to  varying  pH  and  salinity  under 
Terent  temperature  regimes  is  discussed.  The 
sign  allows  for  three  controlled  pH  levels  and 
o  salinity  levels  across  three  temperature  re- 
nes.  The  system  is  flexible  and  may  be  adapted 
other  experimental  paradigms  including  pH 
pression,  elevation,  or  maintenance  as  well  as 
!  with  various  dilution  media  or  'toxicants'  other 
in  salt.  Schematic  diagrams  of  system  compo- 
its  are  included.  (Author's  abstract) 
39-06232 


TIMATION  OF  DESCRIPTIVE  STATISTICS 
>R  MULTIPLY  CENSORED  WATER  QUAL- 
If  DATA, 

ological  Survey,  Reston,  VA.  Water  Resources 

i/. 

r  primary  bibliographic  entry  see  Field  7C. 
194)6256 


INPARAMETRIC  STATISTICAL  METHODS 
R  COMPARING  TWO  SITES  BASED  ON 
Jm   WI™       MULTIPLE      NONDETECT 

2M/HM,  Bellevue,  WA. 

•primary  bibliographic  entry  see  Field  7C. 

9-06263 


TENTIOSTATIC  METHOD  FOR  THE  SEN- 
•\E  MEASUREMENT  OF  THE  CHEMICAL 
I  GEN  DEMAND  (COD)  (EIN  POTENTIOS- 
riSCHES  VERFAHREN  ZUR  EMPFINDLI- 
EN  BESTLMMUNG  DES  CHEMISCHEN 
JERSTOFFBEDARFS  (CSB)), 
wicklungsgesellschaft  fuer  Umwelttechnik 
H  ,  Berlin  (Germany,  F.R.).  Laser  and  Analvt- 
Research. 

^ilz.  and  M  .  Werner. 
^nfifuer  Wasser-  und  Abwasser-Forschung 

»  ?r  Q\  V?''  21'  No-  5'  P  203-207'  October 
•  '  fig,  1  tab,  10  ref.  English  summary. 

CriSt0r.Sr-.*Wa,er  1uality.  'Chemical  oxygen 
'and.  Electrochemistry,  *Measunng  instru- 
IO,  Oxidation,  Oxygen,  Ozone,  Organic  cora- 
nds  Molecular  structure,  Electrolysis,  Elec- 
les,  Potentiometric  level.  Reproducibility. 

mica!  oxygen  demand  (COD)  is  important  in 
determination  of  water  quality.  A  method  of 
sunng  oxidizable  substances  using  a  potentios- 
device  is  presented.  In  the  electrolysis  of 
*-r   short-lived    reactive    oxygen    compounds, 


such  as  hydroxyl  radicals,  monatomic  oxygen, 
ozone,  and  molecular  oxygen,  are  formed  on  the 
anode.  The  principle  of  operation  of  the  measuring 
device  is  based  on  the  fact  that  the  dissolved 
substances  in  a  water  sample  become  oxidized  by 
the  reactive  oxygen  species  formed  on  the  anode. 
The  current  which  consequently  streams  through 
the  aqueous  solution  is  measured  and  is,  according 
to  Faraday's  law,  a  measure  at  any  given  time  of 
the  quantity  of  test  substance  transported  to  the 
electrodes.  Tests  were  conducted  to  determine 
whether  substances  of  different  molecular  struc- 
ture and  weight  were  differently  oxidized.  Com- 
pounds investigated  included  sugars,  amino  acids, 
aromatic  compounds,  acetone,  urea,  thiourea,  and 
hexamethylenetetramine.  For  comparison  of  indi- 
vidual results  the  current-density  differences  for 
each  concentration  of  the  employed  substances  for 
eight  different  potentials  were  determined  and  the 
respective  COD  is  presented.  The  results  point  out 
the  efficiency  of  this  method  and  show  the  repro- 
ducibility of  the  measurement  results.  (Shidler- 
PTT) 
W89-06287 


OCCURRENCE  AND  BEHAVIOUR  OF 
LINEAR  ALKYLBENZENESULPHONATES 
NONYLPHENOL,  NONYLPHENOL  MONO- 
AND  NONYLPHENOL  DIETHOXYLATES  IN 
SEWAGE  AND  SEWAGE  SLUDGE  TREAT- 
MENT, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung    und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For   primary   bibliographic   entry   see   Field   5D 

W89-06292 


COMPARISON  OF  CYTOPATHOGENICITY 
IMMUNOFLUORESCENCE  IN  IN  SITU  DNA 
HYBRIDIZATION  AS  METHODS  FOR  THE 
DETECTION  OF  ADENOVIRUSES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
C.  J.  Hurst,  K.  A.  McClellan,  and  W.  H.  Benton. 
Water  Research  WATRAG,  Vol.  22,  No    12    p 
1547-1552,  December  1988.  3  tab,  21  ref. 

Descriptors:  'Pathogens,  *Fluorescence,  ♦Pollut- 
ant identification,  *Viruses,  *Culturing  techniques, 
*DNA  hybridization,  'Adenoviruses,  Microscopic- 
analysis,  Detection  times,  In  situ  tests,  Enterovir- 
uses, Raw  wastewater,  Cytopathogenicity,  Immun- 
ofluorescence. 

Three  different  methods  were  compared  for  their 
efficiency  at  detection  of  adenoviruses.  The  sam- 
ples examined  for  viral  analysis  consisted  of  con- 
centrates prepared  from  raw  sewage,  chosen  as 
providing  a  representation  of  the  spectrum  of  vi- 
ruses being  intestinally  shed  from  a  large  popula- 
tion at  any  given  time.  When  using  one  single  cell 
line,  HEp-2,  the  overall  numbers  of  adenoviruses 
detected  using  cytopathogenicity  and  immuno- 
fluorescence were  roughly  equal.  In  situ  hybridiza- 
tion was  approximately  40%  more  sensitive  than 
either  of  these  other  methods  as  determined  by 
average  virus  titers  for  the  different  samples,  and 
also  proved  to  be  better  by  means  of  a  nonparame- 
tnc  comparison.  The  293  cell  line  was  approxi- 
mately 5  times  more  sensitive  for  detecting  adeno- 
viruses by  cytopathogenicity  as  compared  with  the 
HEp-2  cell  line,  but  proved  unsuitable  in  our  hands 
for  quantitatively  detecting  indigenous  adenovir- 
uses by  immunofluorescence.  The  relative  number 
of  indigenous  adenoviruses  present  in  the  sewage 
concentrates  we  examined  was,  on  average,  94-fold 
greater  than  that  of  enteroviruses.  Assay  of  entero- 
viruses was  performed  by  plaque  assay  in  the 
BGM  cell  line.  (Author's  abstract) 
W89-06302 


CAMPYLOBACTERS  IN  MAN  AND  THE  EN- 
VIRONMENT IN  HULL  AND  EAST  YORK- 
SHIRE, 

Public  Health  Lab.  Service,  Hull  (England).  Hull 

Royal  Infirmary. 

S.  L.  Mawer. 

Epidemiology  and   Infection,  Vol.   101,  No    2    p 

287-294,  October  1988.  1  fig,  1  tab,  14  ref. 


Descriptors.  'Pathogenic  bacteria,  'Bacteria 
'Bacterial  analysis,  'Campylobacter,  Human  dis- 
eases, Ponds,  Drains,  Path  of  pollutants. 

Campylobacter  organisms  isolated  from  water 
samples  taken  weekly  from  ponds  and  land-drains 
in  the  City  of  Hull  were  compared  with  isolates 
from  humans.  Of  314  Campylobacter  organisms 
isolated  from  patients,  237  (75.5%)  of  the  strains 
were  identified  as  typical  Campylobacter  jejuni, 
while  of  125  identified  strains  isolated  from  the 
water  samples,  85  (68%)  resembled  C.  jejuni  in 
most  respects,  but  were  hippurate  hydrolysis  nega- 
tive. The  ponds  and  land  drains  in  the  city  were 
therefore  not  a  source  of  campylobacteriosis  in  the 
people  living  near  these  water  courses.  The  atypi- 
cal C.  jejuni  strains  isolated  from  the  environment 
may  be  mistaken  for  the  C.  jejuni  strains  which 
cause  human  infection.  It  is  therefore  essential  that 
such  strains  are  fully  identified  before  attributing 
human  and  animal  infections  to  their  ingestion 
(See  also  W89-0631 1)  (Author's  abstract) 
W89-06310 


PATHOGENICITY  OF  ENVIRONMENTAL 
CAMPYLOBACTERS-A  HUMAN  VOLUN- 
TEER EXPERIMENT, 

Public  Health  Lab.  Service,  Hull  (England)   Hull 

Royal  Infirmary. 

For  primary  bibliographic  entry  see  Field  5C 

W89-06311 


WATER  QUALITY  CONTROL  TRIALS:  STA- 
TISTICAL TABLES  FOR  DIRECT  COMPARI- 
SON   BETWEEN    MEMBRANE    FILTRATION 
BACTERIAL  COUNTS  AND  THE  MULTIPLE 
TUBE  METHOD  WITH  A  DESCRIPTION  OF 
THE  BACTERIOLOGICAL  METHOD, 
Central   Public  Health   Lab.,   London  (England). 
Communicable  Disease  Surveillance  Centre. 
H.  E.  Tillett,  A.  E.  Wright,  and  S.  Eaton. 
Epidemiology  and  Infection,  Vol.   101,  No    2    p 
361-366,  October  1988.  1  fig,  2  tab,  4  ref,  append. 

Descriptors:  'Sampling,  'Bacterial  counting, 
'Membrane  filters,  'Data  interpretation,  'Coli- 
forms,  'Water  quality,  'Statistical  methods,  'Bac- 
terial analysis,  Water  sampling,  Water  quality  con- 
trol, England. 

Experiments  in  the  quality  control  of  water  sam- 
ples are  being  conducted  in  53  Public  Health  Lab- 
oratories and  39  Water  Authority  laboratories  in 
the  United  Kingdom.  Two  methods  are  used  for 
preparing  and  distributing  samples;  some  partici- 
pating laboratories  use  the  multiple  tube  method 
and  some  use  membrane  filtration  to  assess  the 
presence  of  coliforms  and  Escherichia  coli.  The 
results  are,  therefore,  a  mixture  of  estimated  num- 
bers and  direct  colony  counts.  In  order  to  compare 
results  from  these  two  different  laboratory  meth- 
ods statistical  tables  have  been  compiled  to  show 
the  most  likely  multiple  tube  result  corresponding 
to  each  colony  count.  Tables  relating  to  two  com- 
monly used  tenfold  dilution  series  are  presented  to 
form  a  typical  quality  control  distribution.  The 
analyses  of  these  results  form  a  typical  quality 
control  distribution.  The  analyses  of  these  results 
are  generally  satisfactory  but  show  a  tendency  for 
lower  counts  using  the  membrane  filtration  method 
and  more  false  negative  results  with  E.  coli  counts. 
(Author's  abstract) 
W89-06312 


FREON  FC-113,  AN  ALTERNATIVE  TO  METH- 
YLENE CHLORIDE  FOR  LIQUID-LIQUID  EX- 
TRACTION OF  TRACE  ORGANICS  FROM 
CHLORINATED  DRINKING  WATER, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Chemis- 
try. 

E.  A.  Ibrahim,  and  I.  H.  Suffet. 
Journal  of  Chromatography  JOCRAM,  Vol   454 
p  217-232,  November   1988.  7  fig,  7  tab,  21   ref 

Descriptors:  'Pollutant  identification,  'Drinking 
water.  'Water  analysis,  'Sample  preparation, 
Methylene  chloride,  Organic  compounds,  Freon, 
Liquid-liquid  extraction,  Aromatic  hydrocarbons, 
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Hydrocarbons,   Chlorinated   hydrocarbons,   Phen- 
ols, Ketones. 

Freon  FC-113  was  compared  with  the  standard 
solvent  for  liquid-liquid  extraction  of  base-neutral 
organic  compounds  from  water.  The  results 
showed  that  the  extraction  efficiency  of  both  sol- 
vents were  comparable  when  100-300  ng/liter  of 
nonpolar  organics  are  extracted  and  concentrated 
1000-fold.  Solvent  blanks  showed  that  Freon  had 
no  contaminants  at  200-fold  concentration,  and 
when  used  to  extract  chlorinated  water,  no  by- 
products were  observed.  Field  sampling  and  qual- 
ity assurance  considerations  indicated  that  Freon  is 
an  acceptable  substitute  to  methylene  chloride  for 
the  isolation  of  trace  organic  compounds  when 
large  volumes  of  chlorinated  waters  are  concen- 
trated 100,000-fold  for  toxicity  testing  or  gas  chro- 
matography and  gas  chromatography-mass  spec- 
trometry. Use  of  Freon  avoids  the  problem  of  the 
cyclohexene  preservative  in  methylene  chloride. 
This  compound  reacts  with  residual  free  chlorine 
to  form  a  variety  of  chlorinated  and  oxidized  cy- 
clohexene products,  which  produce  artifacts  and 
interfere  with  Ames  tests.  Freon  also  evaporates 
more  quickly  than  methylene  chloride.  (Cassar- 
PTT) 
W89-06367 


RECOVERY  OF  ORGANIC  COMPOUNDS 
FROM  LARGE-VOLUME  AQUEOUS  SAM- 
PLES USING  ON-LINE  LIQUID  CHROMATO- 
GRAPHIC PRECONCENTRATION  TECH- 
NIQUES, 

Ecole  Superieure  de  Physique  et  de  Chimie  Indus- 
trielles,  Paris  (France).  Lab.  de  Chimie  Analytique. 
P.  Subra,  M.  C.  Hennion,  and  R.  Rosset. 
Journal  of  Chromatography  JOCRAM,  Vol.  456, 
No.  1,  p  121-141,  December  2,  1988.  9  fig,  6  tab,  27 
ref. 

Descriptors:  *Pollutant  identification,  *Water  anal- 
ysis, *Sample  preparation,  *Organic  compounds, 
*Chxomatography,  Phenols,  Hydrocarbons,  Herbi- 
cides, Phthalates. 

In  order  to  achieve  maximal  solute  preconcentra- 
tion  on  one  or  two  given  precolumns,  it  is  neces- 
sary to  use  a  sample  volume  larger  than  the  break- 
through volume,  even  at  the  risk  of  obtaining 
recoveries  lower  than  100%.  This  is  important 
when  water  samples  contain  only  traces  of  the 
organic  pollutants  to  be  determined.  A  theoretical 
model  is  proposed  for  these  conditions,  using  a 
single  precolumn  or  two  precolumns  in  series.  Sev- 
eral experimental  methods  for  measuring  amounts 
of  preconcentrated  solutes  and  the  corresponding 
recoveries  are  compared.  A  recommended  proce- 
dure for  the  measurement  of  recoveries  is  pro- 
posed, involving  the  determination  of  variations  of 
peak  areas  obtained  during  the  determination  of 
preconcentrated  compounds  in  increasing  volumes 
of  water  samples.  In  each  sample,  the  concentra- 
tion of  the  solutes  is  adjusted  to  a  constant  amount. 
This  method  has  the  advantage  that  recoveries  are 
measured  under  the  same  chromatographic  condi- 
tions as  those  used  for  the  real  sample.  At  the  same 
time  breakthrough  volumes  can  be  estimated.  Sev- 
eral solutes  can  be  studied  simultaneously,  and  the 
efficiency  of  spiking  can  also  be  tested  by  this 
approach.  A  range  of  organic  pollutants  of  medium 
to  low  polarity  and  two  adsorbents  (a  bonded  C18 
silica  and  the  polymer-based  PRP-1)  were  chosen 
as  a  model  system.  (Author's  abstract) 
W89-06368 


SELECTIVE  ENRICHMENT  PROCEDURES 
FOR  THE  DETERMINATION  OF  POLYCHLO- 
RINATED  BIPHENYLS  AND  POLYCYCLIC 
AROMATIC  HYDROCARBONS  IN  ENVIRON- 
MENTAL SAMPLES  BY  GEL  PERMEATION 
CHROMATOGRAPHY, 

Instituto    de    Quimica    Bio-Organica,     Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
P.  Fernandez,  C.  Porte,  D.  Barcelo,  J.  M.  Bayona, 
and  J.  Albaiges. 

Journal  of  Chromatography  JOCRAM,  Vol.  456, 
No.  1,  p  155-164,  December  2,  1988.  3  fig,  3  tab,  15 
ref. 

Descriptors  "Pollutant  identification,  "Water  anal- 
ysis, "Sample  preparation,  "Chromatography,  "Or- 


ganic compounds,  "Aromatic  hydrocarbons,  Hy- 
drocarbons, Polychlorinated  biphenyls.  Gel  perme- 
ation chromatography.  Polycystic  aromatic  hydro- 
carbons. Sediments,  Aquatic  life. 

Two  packing  materials  for  gel  permeation  chroma- 
tography were  tested  for  selective  trace  enrich- 
ment of  polychlorinated  biphenyls  (PCBs)  and  po- 
lyaromatic  hydrocarbons  (PAHs).  These  were  Bio- 
Beads  SX-3  (for  seven  PCB  cogeners  in  biota)  and 
Bio-Beads  SX-12  (for  PAHs  and  sulfur-containing 
compounds  from  particulates  and  river  sediments). 
A  reference  material  (NBS  SRM  1648)  was  used  in 
the  PAH  experiments  as  a  standard.  Recoveries 
varied  from  52  to  78%,  depending  on  the  com- 
pound. An  advantage  of  this  cleanup  method  is 
preservation  of  the  more  polar  PAHs  during  proc- 
essing. (Cassar-PTT) 
W89-06369 


MODIFIED  MPN  METHOD  FOR  COUNTING 
OLIGOTROPHIC  BACTERIA  BY  USING  NAT- 
URALLY OCCURRING  ORGANICS, 

Kyoto  Univ.  (Japan).  Dept.  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-06371 


ANTIBIOTIC  RESISTANT  COLIFORM  AND 
FAECAL  COLIFORM  BACTERIA  IN  DRINK- 
ING WATER, 

Biological  Research  Center,  Baghdad  (Iraq).  Dept. 

of  Environmental  Pollution. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-06394 


GAS  CHROMATOGRAPHIC  DETERMINA- 
TION OF  VOLATILE  SULFIDES  AT  TRACE 
LEVELS  IN  NATURAL  FRESHWATERS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

F.  Caron,  and  J.  R.  Kramer. 

Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  2, 
p  114-118,  January  15,   1989.  3  tab,  3  fig,  29  ref. 

Descriptors:  "Pollutant  identification,  "Sulfides, 
"Detection  limits,  "Gas  Chromatography,  "Water 
analysis,  Sulfur,  Trace  levels,  Chemical  analysis, 
Hall  electrolytic  conductivity  detector. 

A  simple  and  reliable  method  of  analysis  for  vola- 
tile sulfides  was  developed  for  fresh  water  samples 
by  degassing  the  solution  and  cryogenically  trap- 
ping the  volatiles.  The  Hall  electrolytic  conductiv- 
ity detector  was  a  key  factor  for  achieving  low 
detectability,  multiple  component  calibration,  and 
reproducibility  of  the  calibration  curves.  The 
signal  of  the  detector  is  linear  with  the  amount  of 
analyte,  and  the  working  range  is  greater  than  3 
orders  of  magnitude.  Detection  limits  in  the  range 
of  picograms  of  sulfur  are  generally  better  than 
those  found  in  other  studies.  The  precision  is  better 
than  10%  for  the  range  of  1-4000  ng  of  S/L. 
However,  the  column  does  not  decisively  separate 
H2S  from  COS  at  40  C.  Replicate  analyses  of 
water  samples  show  changes  in  reduced  sulfide 
concentrations  during  storage  of  only  a  few  hours, 
probably  due  to  microbial  activity.  An  effective 
preservative  agent  for  these  compounds  in  water  is 
needed.  (White-Reimer-PTT) 
W89-06407 


BIOLOGICAL  INDICATION  OF  TROPHY  AND 
POLLUTION  OF  RUNNING  WATERS, 

Landesamt   fuer  Wasserwirtschaft,   Munich  (Ger- 
many, F.R.).  Dept.  of  Limnology. 
C.  Steinberg,  and  S.  Schiefele. 
Zeitschrift  fuer  Wasser  -  und  Abevasser  Forschung 
ZWABAQ,  Vol.  21,  No.  6,  p  227-234,  December 
1988.  2  tab,  13  fig,  36  ref. 

Descriptors:  "Eutrophication,  "Bioindicators, 
"Trophic  level,  "Diatoms,  "Pollution  index, 
Benthic  flora.  Running  waters,  Rivers,  Streams, 
Amper  River,  Bavaria,  Germany,  Indicators,  Phos- 
phorus, Nutrients. 

The  universally  distributed  benthic  diatoms  of 
streams  and  rivers  are  used  as  trophic  bioindica- 
tors. Existing  methods  have  been  improved  on  by: 
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(I)  dividing  the  .pollution  differentiating  dial 
species  into  live  groups  instead  of  three,  and 
introducing  two  new  groups  of  nutrient  differe 
ating  diatoms,  oligophent  and  eutraphent  spec 
Based  on  the  relative  frequencies  of  these  se 
groups  a  scheme  is  proposed  which  classifies  fi 
unpolluted,  nutrient  poor  sites  to  heavily  polk 
sites.  The  application  of  this  method  was  dem 
strated  with  studies  of  the  Amper  River  in  wl 
seven  river  sites  and  five  tributaries  were  samp 
In  several  instances,  the  diatom  classification 
fleets  changes  in  nutrient  concentrations  fa 
well,  especially  at  low  phosphorus  levels,  but  ; 
assumed  that  diatom  communities  are  indicator 
different  production  levels  rather  than  poor  ni 
ent  concentrations.  As  lake  flow  biocenoses  de 
op  downstream  of  every  barrage,  the  trophic  c 
sification  system  appears  to  be  a  better  system  t 
the  saprobic  one.  (White-Reimer-PTT) 
W89-06416 


BIOLOGICAL  TESTS  FOR  THE  ASSESSME 
OF  EUTROPHICATION  IN  RLNM 
WATERS, 

Bundesanstalt     fuer     Gewaesserkunde,     Kobl 

(Germany,  F.R.). 

D.  Muller. 

Zeitschrift  fuer  Wasser  -  und  Abevasser  Forschi 

ZWABAQ,  Vol.  21,  No.  6,  p  240-247,  Decern 

1988.  1  tab,  6  fig,  15  ref.  English  summary. 

Descriptors:  "Eutrophication,  "Water  pollution 
fects,  "Bioindicators,  "Algal  growth,  "Aqu 
productivity,  "Nutrients,  Algae,  Streams,  Riv 
Running  waters,  Biomass. 

Although  for  lakes  and  ponds  there  is  an  extenj 
theoretical  knowledge  of  how  algae  react 
changes  in  nutrient  supply,  research  work  on  in 
relations  between  nutrients  and  algae  developm 
in  flowing  waters  is  not  as  extensive.  Since 
flowing  waters  favorable  conditions  for  algae  i 
ally  exist  for  only  a  short  period,  the  nutri 
reserves  are  seldom  transformed  completely  i 
algae  biomass.  This  fact  suggests  that  Liebig's  I 
and  the  algae-growth  potential  tests  introducec 
limnology  have  a  limited  use  in  the  assessment 
eutrophication  processes  in  streams.  Of  greater 
portance  than  the  relationship  between  nutri 
supply  and  maximum  biomass  that  can  be  p 
duced  is  usually  the  interrelation  between  nutri 
supply  and  algae  growth  rate.  In  planning  eutro 
ication  tests  this  factor  must  be  taken  into  consic 
ation.  (Author's  abstract) 
W  89-064 18 


PHOTOTAXIS  IN  AQUATIC  INVER1 
BRATES:  POSSIBLE  USE  IN  ECOTOXICI 
TESTS, 

Istituto  Superiore  di  Sanita,  Rome  (Italy).  Lab. 
Tossicologia  Comparata  ed  Ecotossicologia. 
G.  Dojmi  Di  Delupis,  and  V.  Rotondo. 
Ecotoxicology       and       Environmental       Saf 
EESADV,  Vol.  16,  No.  3,  p  189-193,  Deceml 
1988.  1  fig,  6  ref 

Descriptors:  "Animal  behavior,  "Aquatic  anim: 
"Invertebrates,  "Phototaxis,  "Toxicity,  "Bioindi 
tors,  Ecological  effects,  Juvenile  growth  sta 
Daphnia,  Crustaceans,  Mosquitoes,  Light  intensi 
Light  quality,  Water  pollution  effects. 

A  series  of  experiments  has  been  carried  out  aiir 
at  (1)  a  deeper  study  of  the  phototaxis  of  SO! 
aquatic  invertebrates  and  (2)  its  possible  use 
ecotoxicity  tests.  For  the  first  point,  the  photota 
of  the  nauplii  of  Artemia  salina  was  examim 
through  tests  carried  out  under  different  con 
tions,  it  was  observed  that  a  marked  complex 
sponse  to  light  existed,  which  led  to  a  subdivisi 
between  individuals  with  different  phototactic 
sponse,  mainly  depending  on  the  density  of  t 
nauplii,  on  light  intensity,  and  on  spectral  compc 
tion.  The  second  point  has  been  analyzed  with 
salina,  Daphnia  magna,  and  Aedes  aegypti.  Fort 
first  species,  it  must  be  stressed  that  in  ecotoxic 
tests  carried  out  with  nauplii  of  A.  salina  o 
should  bear  in  mind  the  complexity  of  their  phoi 
tactic  response.  With  D.  magna  and  A.  aegypti 
simple  pvc  apparatus  connected  with  optic  fibi 
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set  up  on  a  microscope  was  used.  The  result  is 
ked  and  easily  observable;  therefore,  it  will  be 
iible  in  the  future  to  perform  tests  easily  with 
c  substances  which  are  important  in  ecotoxico- 
i.  (Author's  abstract) 
MK520 


:  OF  ALGAL  FLUORESCENCE  FOR  DE- 
tM  I  NATION  OF  PHYTOTOXICITY  OF 
WY  METALS  AND  PESTICIDES  AS  ENVI- 
SMENTAL  POLLUTANTS, 

bee  Univ.,  Trois-Rivieres.  Centre  de  Recher- 

en  Photobiophysique. 

amson,  and  R.  Popovic. 

toxicology       and       Environmental       Safety 

1ADV.  Vol.   16,  No.  3,  p  272-278,  December 

.  3  fig,  1  tab,  31  ref.  NSERC  Grants  G-1929, 

130,  and  A-3047. 

rriptors:  *Algae.  'Fluorescence,  'Phytotoxi- 
•Heavy  metals,  'Pesticides,  'Water  pollution 
ts.  'Bioindicators,  'Toxicity,  Dunaliella, 
irophyta.  Estimating,  Mercury,  Copper,  Herbi- 
s  Monitoring,  Insecticides. 

phytotoxicity  of  heavy  metals  and  pesticides 
studied  by  using  the  fluorescence  induction 
the  alga  Dunaliella  tertiolecta.  The  comple- 
ary  area  calculated  from  the  variable  fluores- 
e  induction  was  used  as  a  direct  parameter  to 
late  phototoxicity.  The  value  of  this  parameter 
affected  when  algae  were  treated  with  differ- 
:oncentrations  of  mercury  and  copper,  the 
cides  atrazine  and  DCMU,  and  the  insecti- 
Dutox,  and  Soilgard.  The  toxic  effect  of 
pollutants  was  estimated  by  monitoring  the 
:ase  in  the  complementary  area,  which  reflects 
jsystem  II  photochemistry.  Further,  the  ad- 
ige  of  using  the  complementary  area  as  a 
neter  of  phytotoxicity  over  using  variable  flu- 
ence  yield  was  demonstrated.  The  comple- 
iry  area  of  algal  fluorescence  can  be  used  as  a 
e  and  sensitive  parameter  in  the  estimation  of 
hytotoxicity  of  polluted  water.  (Author's  ab- 

06526 


HOD  FOR  EVALUATING  EFFECTS  OF 
1C  CHEMICALS  ON  THE  PRODUCTIVI- 
F  FRESHWATER  ECOSYSTEMS, 

Research  Ltd.,  Sittingbourne  (England). 
rimary  bibliographic  entry  see  Field  5C. 
06527 


1ATION  OF  METHYLTIN  AND  BUTYL- 
COMPOUNDS  IN  EELGRASS  (ZOSTERA 
INA     L.)     LEAF    TISSUE     FROM     THE 
VT  BAY  ESTUARY  (NH), 
Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 

wcois,  and  J.  H.  Weber. 
e  Chemistry  MRCHBD,  Vol.  25,  No    3    p 
59,  November  1988.  1  fig,  3  tab,  23  ref.  NSF 
CES-8612972. 

iptors:  'Pesticides,  'Pollutant  identification, 
nic  absorption  spectroscopy,  'Aquatic  plants, 
t  tissues,  'Organic  compounds,  'Tin,  'Chem- 
malysis,  Leaves,  Water  pollution,  Heavy 
i.  Tissue  analysis,  Atomic  absorption  spec- 
>py.  Bioindicators,  Sample  preparation,  Estu- 

lalytical  procedure  is  given  for  extraction  of 
Itin  and  butyltin  compounds  from  eelgrass 
ssue  and  their  determination  by  a  sensitive 
|e  generation-atomic  absorption  method.  A  6 
.1  solution  effectively  extracts  methyltin,  and 
sutyltin  and  dibutyltin  compounds,  but  tribu- 
requires  2/1  (v/v)  dichloromethane-metha- 
r  efficient  extraction.  Hydride  formation  of 
^pounds  by  sodium  borohydride  in  aqueous 
is  effective  except  for  tributyltin  which  re- 
use of  tetrabutylammonium  borohydride  in 
romethane.  Determinations  of  methyltin  and 
in  compounds  in  eelgrass  samples  from  the 
Bay  Estuary  (NH)  demonstrate  that,  at  the 
*  sampling  (October  1987),  tributyltin  pollu- 
vas  minimal  in  this  well-mixed  estuarine 
i-  Results  from  a  mesocosm  polluted   with 


dibutyltin  suggest  that  determination  of  butyltin 
compounds  in  seagrass  tissue  could  be  a  sensitive 
means  of  detecting  their  presence  in  the  aquatic 
environment,  and  could  be  used  to  monitor  butyl- 
tin in  pollution.  (Author's  abstract) 
W89-06546 


METHOD  TO  DETERMINE  WATER  TOXICI- 
TY BY  VARIATIONS  IN  THE  GILL  AREA  OF 
FISH  (METHODIKA  OPREDELENHA  TOK- 
SICHNOSTI  VODNOI  SREDY  PO  IZMENEN- 
HAM  ZHABERNOGO  APPARATE  RYB), 
Ail-Union  Research  Inst,  of  Pond  Fisheries 
Rybnoe  (USSR). 

S.  B.  Andronnikov,  E.  V.  Ivanov,  T.  M.  Lukina, 
and  I.  S.  Shesterin. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol  23 
No.   3,   p   92-95,    1987.   2   ref.   English   summary.' 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Bioassay,  'Fish  physiology,  Sublethal  effects. 
Gills. 

A  procedure  was  developed  to  estimate  the  toxici- 
ty of  the  aquatic  environment  by  measuring  the 
width  of  an  apical  end  in  the  respiratory  folds  of 
the  branchial  petals  (RFBP)  of  fish.  The  normal 
width  of  the  apical  end  of  RFBP  in  carp  is  8.6  - 
12.9  micrometers.  The  influence  of  environmental 
factors  is  estimated  by  the  amount  of  damaged 
RFBP  expressed  as  a  percent  of  the  total  amount 
of  the  RFBP  studied.  (Author's  abstract) 
W89-06561 


DIATOMS  AS  INDICATORS  OF  WATER 
QUALITY  IN  THREE  BAYOUS  OF  THE  CAL- 
CASIEU RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2L 
W89-06607 


BLUEGREEN  ALGAE  AS  INDICATORS  OF 
EUTROPHICATION  IN  THREE  BAYOUS  OF 
THE  CALCASIEU  RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Biological  and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-06608 


ESTABLISHING  A  LEVEL  OF  CONFIDENCE 
FOR  THE  ANALYTICAL  VALUES  FOR  THE 
TRACE  METALS  IN  THE  LOS  ALAMOS 
DRINKING  WATER  SUPPLY  AND  DISTRIBU- 
TION SYSTEM, 
R.  Robinson,  and  D.  Knab. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-000725. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Report  No.  LA-11091-MS,  October  1987.  22p,  7 
tab,  4  ref,  5  append. 

Descriptors:  'Statistical  analysis,  'Water  treat- 
ment. 'Quality  assurance,  'Quality  control,  'Water 
analysis,  'Trace  metals,  'Drinking  water,  Water 
quality  control,  Los  Alamos,  Monitoring,  Standard 
deviation,  Natural  waters,  Performance  evaluation, 
Water  conveyance,  Water  distribution. 

The  recoveries  of  metals  in  control  samples  and 
EPA  Performance  Evaluation  samples  obtained 
did  not  adequately  indicate  the  confidence  in  the 
analytical  data  for  the  Los  Alamos  Drinking  Water 
Supply  and  Distribution  System  specimens.  The 
average  recovery  for  all  seven  metals  in  each  of 
the  sample  types  (natural  waters,  deionized  water, 
control  samples,  and  EPA  Performance  Evaluation 
samples)  was  about  98%.  However,  the  one-sigma 
relative  standard  deviations  of  those  recoveries 
averaged  24%  and  29%  for  known  amounts  of 
metals  added  as  spikes  versus  14%  and  11%  for  the 
EPA  Performance  Evaluation  samples  and  control 
samples.  That  difference  in  standard  deviation  may 
be  due  to  either  analytical  precision  problems  or 
matrix  interferences.  Although  most  of  the  trace 
metal  concentrations  observed  in  the  Los  Alamos 
Drinking  Water  Supply  and  Distribution  System 
specimens  were  at  least  one  order  of  magnitude 
below  the  maximum  contaminant  levels,  the  stand- 
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ard  deviations  obtained  for  the  spike  recoveries 
were  much  greater  than  desired.  The  need  to  es- 
tablish the  cause  of  those  differences  in  the  stand- 
ard deviations  and  reduce  their  magnitude  in  order 
to  improve  the  confidence  in  the  analytical  data 
supports  expansion  of  the  program  to  include  all 
the  drinking  water  sources  and  the  secondary  pol- 
lutant metals:  copper,  iron,  manganese,  and  zinc. 
(Author's  abstract) 
W89-06648 


RECENT  ADVANCES  IN  THE  DETECTION  OF 
HUMAN  VIRUSES  IN  DRINKING  WATER, 

Health  Effects  Research  Lab.,  Cincinnati,  Oh' 
C.  J.  Hurst,  and  R.  E.  Stetler. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  as  PB88-132246. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA/600/D-87/344,  November  1987 
26p,  2  fig,  Stab,  16  ref. 

Descriptors:  'Humic  diseases,  'Pollutant  identifi- 
cation, 'Viruses,  'Drinking  water,  Water  quality 
control,  Bacteriophage,  Hydrogen  ion  concentra- 
tion, Microbiological  studies.  Filtration,  Enterovir- 
uses. 

Simultaneous  adsorption  of  poliovirus  type  1  and 
the  bacterial  viruses  f2  and  theta-X  1774  onto 
electropositive  and  electronegative  membrane  fil- 
ters was  studied  at  pH  levels  ranging  from  3.5  to 
8.5.  Binding  of  viruses  to  the  filters  was  generally 
better  at  pH  3.5  rather  than  at  the  higher  levels. 
Recovery  of  adsorbed  viruses  from  the  filters  was 
studied  utilizing  as  eluants  a  beef  extract  solution, 
and  imidazole-buffered  solutions  of  NaCl,  NaCl 
containing  Tween  80,  and  EDTA  containing 
Tween  80.  Efficiency  of  viral  recovery  by  the 
combined  membrane  filter  adsorption-elution  pro- 
cedure ranged  from  0  to  61%.  In  a  comparison  of 
cytopathogenicity,  immunofluorescence  and  in-situ 
DNA  hybridization  for  the  detection  of  indigenous 
viruses  present  in  concentrated  environmental  sam- 
ples, it  was  demonstrated  that  the  detection  effi- 
ciencies of  the  first  two  techniques  were  similar 
and  not  statistically  different  from  one  another. 
The  efficiency  of  viral  detection  by  in-situ  DNA 
hybridization  averaged  40%  greater  than  that 
achieved  by  the  other  two  techniques,  and  this 
difference  was  statistically  significant.  (Author's 
abstract) 
W  89-0665  3 


1982  DETROIT  MICHIGAN  AREA  SEDIMENT 
SURVEY, 

Environmental   Protection  Agency,  Chicago,   IL. 
Great  Lakes  National  Program  Office. 
P.  E.  Pranckevicius. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-133780. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  87-11,  July  1987.  EPA  906/4-87-003. 
98p,  60  fig,  1 8  tab,  24  ref,  4  append. 

Descriptors:  'Michigan,  'Surveys,  'Sediments, 
'Pollutant  identification.  Chemical  analysis,  Poly- 
chlorinated  biphenyls,  Pesticides,  Volatile  organic 
compounds,  Water  pollution  sources,  Hexachloro- 
benzene,  Detroit. 

Twenty-eight  sediment  grab  samples  from  the 
western  bank  of  the  Detroit  River  and  three  of  its 
tributaries  were  chemically  analyzed.  Sampling 
sites  were  chosen  to  find  worst-case  conditions. 
High  levels  of  conventional  pollutants  and  metals 
were  found  throughout  most  of  the  study  area. 
Hydrophobic  organic  contaminants  found  in  a 
wide  range  of  concentrations  included:  polynu- 
clear  aromatic  hydrocarbons,  polychlorinated  bi- 
phenyls, various  pesticides,  and  volatile  organic 
compounds.  Contaminant  distributions  suggest 
recent  inputs  from  local  sources.  Highest  contami- 
nant levels  were  found  in  the  Rouge  River,  the 
northern  Trenton  Channel  and  Conners  Creek  in 
the  Belle  Isle  Area.  The  City  of  Detroit 
Wastewater  Treatment  Plant,  combined  sewer 
overflows,  local  steel  and  chemical  industry  and 
oil  refineries  are  implicated  as  likely  sources.  Sev- 
eral contaminants  including  volatile  organics. 
PCBs  and  hexachlorobenzene,  seem  to  have  major 
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upstream  sources,  perhaps  in  Lake  St.  Clair  or  the 

St  Clair  River.  (Author's  abstract) 

W89-06654 


DETERMINATION  OF  A  CHLORINATED 
FURANONE  (MX)  IN  TREATED  WATER, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
J.  W.  Munch,  W.  E.  Coleman,  P.  A.  Hodakievic, 
W.  H.  Kaylor,  and  J.  R.  Meier. 
Available    from    National    Technical    Information 
Service,  Springfield,  VA  22161,  as  PB88-1 321 188. 
Price  codes.  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-87/343,  November  1987. 
13p,  3  fig,  2  tab,  6ref. 

Descriptors:  *Pollutant  identification,  "Chlorina- 
tion,  'Chlorinated  furanone,  *Drinking  water, 
Monitoring,  Humic  acids,  Water  treatment,  Chemi- 
cal analysis,  Gas  chromatography,  Mass  spectrom- 
etry, Mutagens,  Reproducibility. 

Recently  a  potent  mutagen,  3-chloro-4-(dichlor- 
methyl)-5-hydroxy2(5H)-furanone  (MX)  has  been 
identified  in  three  chlorinated  drinking  waters  in 
the  United  States.  It  has  also  been  identified  in  two 
chlorinated  drinking  waters  by  investigators  in 
Finland.  MX  appears  to  account  for  a  significant 
proportion  of  the  total  mutagenicity  of  these  sam- 
ples, as  measured  in  the  Ames  test  using  strain 
TA100  without  metabolic  activation.  Investiga- 
tions into  the  products  of  chlorination  of  humic 
acids,  which  occur  naturally  in  drinking  water, 
indicate  that  this  is  the  probable  source  of  MX  in 
chlorinated  waters.  Drinking  water  samples  have 
been  analyzed  for  MX  by  first  concentrating  or- 
ganics  using  XAD  resins,  isolating  a  strong  acid 
fraction  using  extraction  techniques,  and  fraction- 
ating the  strong  acids  using  high  performance 
liquid  chromatography  (HPLC).  HPLC  fractions 
containing  MX  were  analyzed  by  the  Ames  test 
and  by  capillary  column  GC/MS.  Mutagenicity 
levels  determined  by  the  Ames  assay  were  corre- 
lated with  the  amount  of  MX  present  as  quantified 
by  GC/MS.  The  data  show  the  reproducibility  of 
the  method  and  the  average  recovery  of  MX  from 
spiked  drinking  water  concentrates.  (Author's  ab- 
stract) 
W89-06669 


CHEMICAL  AND  BIOLOGICAL  CHARACTER- 
IZATION OF  MUNICIPAL  SLUDGES,  SEDI- 
MENTS, DREDGE  SPOILS,  AND  DRILLING 
MUDS. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-06705 


SLUDGE  AND  RISK  ASSESSMENT, 

Environmental    Protection   Agency,   Washington, 

DC  Office  of  Research  and  Development. 

D.  J.  Ehreth,  and  P.  R.  Jutro. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  2-6. 

Descriptors:  *Sludge,  "Chemical  analysis,  *Risks, 
*Sludge  disposal,  "Environmental  Protection 
Agency,  "Policy  making.  Decision  making,  Work- 
shops, Standards,  History,  Stochastic  process, 
Mathematical  studies. 

As  a  by-product  of  treatment  systems,  sludge  rep- 
resents an  intentional  concentration  of  inorganic 
and  reduced  organic  materials  that  deliberately  has 
been  prevented  from  entering  rivers,  lakes,  oceans, 
or  other  receiving  media  because  past  experience 
and  scientific  evidence  show  them  to  be  pollutants 
of  concern.  Sludges  can  contain  toxic,  pathogenic, 
and  other  environmentally  hazardous  substances  at 
concentrations  far  higher  than  found  in  either  un- 
treated waste  or  plant  effluent.  Drilling  muds  and 
dredged  materials  may  range  from  being  consid- 
ered 'completely  safe'  to  'significantly  toxic'  The 
history  of  risk  assessment  at  EPA  has  been  variable 
over  the  years  since  the  mid-1970s.  In  1984,  a  risk 
assessment/risk  management  framework  began  to 
prevail  at  EPA,  and  workshops  were  developed  to 
acquaint  nonscientists  to  become  more  familiar 
with  the  process  A  state-of-the-art  health  risk  as- 
sessment   at    EPA    attempts    to    accomplish    four 


steps:  (1)  hazard   identification,   (2)  dose-response 
assessment,  (3)  exposure  assessment,  and  (4)  risk 
characterization  (See  also  W89-06705)  (Rochester- 
PTT) 
W89-06706 


REGIONAL  AND  STATE  NEEDS  IN  SAM- 
PLING AND  ANALYTICAL  METHODOLOGY, 

Georgia  Univ.,  Athens. 

J.  A.  Little,  J.  H.  Finger,  and  R.  W.  Knight 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  18-24. 

Descriptors:  "Chemical  analysis,  "Biomonitoring, 
"Research  priorities,  "Pollutant  identification,  "Ef- 
fluents, Resource  Conservation  and  Recovery  Act, 
Publications,  Regional  planning,  Wastewater  anal- 
ysis, Sludge,  Spoil  banks,  Soil  analysis,  Sediments. 

Sampling  and  analytical  methods  for  chemical  and 
biological  analyses  of  sediments,  sludges,  dredge 
spoils,  and  soil  samples  are  available  in  a  number  of 
publications,  the  contents  of  which  are  discussed. 
There  also  are  draft  and  interim  EPA  documents 
in  wide  use.  Needs  exist  for  new  methods  to  deal 
with  such  areas  as  long-term  monitoring  of  Super- 
fund  remedial  actions  sites  and  body-contact  toxici- 
ty testing  at  hazardous  waste  sites.  Greater  needs 
exist  for:  (1)  standardization  to  insure  that  data  for 
a  particular  environmental  monitoring  program 
will  be  comparable  throughout  the  country;  (2) 
consolidation  of  methodology  across  media/EPA 
program  lines,  for  example,  for  water  quality  and 
hazardous  waste  investigation;  (3)  guidance  on 
sample  preservation  methods;  (4)  validation  of  ex- 
isting methodology  for  organic  compounds  other 
than  those  on  the  priority  pollutant  list  or  the 
hazardous  substance  list  (Resource  Conservation 
and  Recovery  Act  Appendix  VIII);  and  (5)  reduc- 
ing lag  time  to  update  or  develop  new  methodolo- 
gy to  accompany  changing  or  new  environmental 
regulations.  (See  also  W89-06705)  (Author's  ab- 
stract) 
W89-06709 


SEDIMENT  REFERENCE  MATERIALS  AND 
THE  CANADIAN  MARINE  ANALYTICAL 
CHEMISTRY  STANDARDS  PROGRAM, 

National    Research    Council   of  Canada,    Halifax 

(Nova  Scotia).  Atlantic  Research  Lab. 

P.  G.  Sim,  W.  D.  Jamieson,  S.  S.  Berman,  and  V. 

J.  Boyko. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  27-34,  8  tab,  5 

ref. 

Descriptors:  "Marine  environment,  "Canada, 
"Water  quality  standards,  "Chemical  analysis, 
"Pollutant  identification,  "Sediments,  Polychlori- 
nated  biphenyls,  Performance  evaluation,  Hydro- 
carbons. 

The  Marine  Analytical  Chemistry  Standards  Pro- 
gram was  established  in  1976  by  the  National  Re- 
search Council  of  Canada  in  support  of  analytical 
aspects  of  marine  chemistry.  Part  of  the  mandate 
of  the  program  has  been  the  development  of  a 
series  of  reference  materials  for  the  determination 
of  trace  inorganic  and  organic  constituents  in 
marine  samples.  Among  the  samples  prepared  to 
date  are  a  set  of  two  sediment  reference  materials 
for  the  determination  of  polychlorinated  biphenyls 
(PCBs).  The  inorganic  sediment  reference  materi- 
als have  been  freeze-dried,  screened,  homogenized, 
bottled,  and  sterilized.  Reliable  values  are  given  for 
13  trace  elements  and  12  other  constituents.  The 
PCB  reference  materials  have  received  the  same 
treatment,  except  for  the  radiation  sterilization. 
The  levels  of  PCB  in  these  sediments  are  expressed 
in  parts  per  million  of  Arochlor  1254.  Values  for 
selected  congeners  also  have  been  determined.  The 
development  of  these  materials,  as  well  as  work 
underway  on  the  development  of  a  set  of  five 
sediment  reference  materials  for  polycyclic  aro- 
matic hydrocarbon  determination,  is  discussed. 
(See  also  W89-06705)  (Author's  abstract) 
W 89-067 10 


COMPUTERIZED       DATA       MANAGEMJ 
SYSTEM   FOR   U.S.  EPA  QA/QC   METHO 

Acres  International  Ltd.,  Niagara  Falls  (Ontai 

Environmental  Dept. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-06711 


VARIOGRAPHIC  EXPERIMENT:  AN  I.SSI 
TIAL  TEST  FOR  OFriMIZING  SA.MPLI 
METHODOLOGY  IN  MOMIORI 

STREAMS, 

Gy  (Pierre)  and  Pitard  (Francis)  Sampling  C 

sultants,  Broomfield,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-06712 


DEMONSTRATION  OF  A  UNIVERSAL  KR 
ING  PROGRAM  FOR  MONITORING  SE 
MENTS  IN  LAKES, 

Environmental  Monitoring  and  Support  Lab.-( 

cinnati,  OH. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-06713 


COMPARATIVE  STUDY  OF  METHODS  Fi 
ESTIMATING  BIOAVAILABLE  PARTK 
LATE  PHOSPHORUS, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  i 
Environmental  Engineering. 
T.  C.  Young,  J.  V.  De  Pinto,  and  B.  J.  Hughes. 
IN:  Chemical  and  Biological  Characterization 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  i 
Drilling  Muds.  American  Society  for  Testing  i 
Materials,  Philadelphia,  PA.  1988.  p  69-80,  6  fij 
tab,  20  ref.  USEPA  Assistance  Agreem 
R005761-01. 

Descriptors:  "Pollutant  identification,  "Phospl 
rus,  "Sediments.  "Bioassay,  "Chemical  analy 
Great  Lakes,  Performance  evaluation,  Algae,  I 
mary  productivity,  Comparison  studies. 

A  group  of  chemical  and  biological  procedures 
estimating  the  biologically  available  phosphoi 
(BAP)  in  sediments,  representing  methods  curre 
ly  used  for  research  around  the  Great  Lakes,  wi 
compared  among  12  widely  different  samples 
particulate  matter  from  the  lower  Great  Lai 
region.  The  procedures,  including  one  biologii 
and  five  chemical  methods,  extracted  widely  c 
fering  amounts  of  phosphorus  from  the  sedimer 
Among  the  procedures,  however,  the  results  w< 
highly  correlated,  indicating  the  potential  I 
making  valid  conversions  among  the  estimates, 
least  for  most  samples.  Analysis  of  samples  held 
storage  for  several  years,  however,  gave  results 
some  extraction  procedures  that  seemed  abnorm 
Phosphorus  extracted  by  the  procedures  of  An 
strong  and  others  and  Baker  correlated  most  do: 
ly  with  bioassay  results,  whereas  that  extracted  1 
the  procedure  of  De  Pinto  and  co-workers  m( 
closely  approximated  the  amounts  of  phosphor 
taken  up  by  algae  during  bioassays.  (See  also  W8 
06705)  (Author's  abstract) 
W89-06714 


CHARACTERIZATION  OF  TRACE  METAL  A 
SOCIATIONS  WITH  POLLUTED  MARtt 
SEDIMENTS  BY  SELECTIVE  EXTRACTION 

Science  Applications  International  Corp.,  Narr 

gansett,  RI. 

W.  S.  Boothman. 

IN:  Chemical  and  Biological  Characterization 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  ar 

Drilling  Muds.  American  Society  for  Testing  ar 

Materials,  Philadelphia,  PA.  1988.  p  81-92,  9  fig, 

tab,  19  ref. 

Descriptors:  "Path  of  pollutants,  "Heavy  metal 
"Marine  sediments,  "Chemical  analysis,  "Spc 
banks,  "Long  Island  Sound,  Sediments,  Fate  ( 
pollutants,  Black  Rock  Harbor,  Connecticu 
Copper,  Cadmium,  Chromium,  Lead,  Organi 
compounds.  Sulfides,  Ocean  dumping,  Chemic 
reactions. 

The  biological  availability  and  geochemical  fate  c 
toxic  metals  in  materials  disposed  of  in  the  marin 
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ironim.nl  depend  in  pari  on  the  chemical  forms 
.vhich  the  metals  are  present.  To  characterize 
associations  of  trace  metals  with  paniculate 
ter  in  polluted  marine  sediments,  samples  of 
dged  materials  removed  from  Black  Rock 
■bor.  Connecticut,  and  sediments  from  the  dis- 
;il  site  in  Long  Island  Sound  (collected  subse- 
nl  to  disposal)  uere  sequentially  extracted  with 
ries  of  solutions.  The  solutions  correspond  to  a 
;e  of  conditions  under  which  different  sediment 
ses  can  be  solubilized.  and  operationally  define 
;  sediment  fractions:  exchangeable,  weak  acid 
ible,  oxidizable.  and  strong  acid  soluble.  In  the 
Jge  material,  Cd.  Cu,  and  Cr  all  are  predomi- 
[ly  associated  with  the  oxidizable  fraction,  that 
nth  sulfides  and  organic  matter,  whereas  Pb  is 
id  primarily  in  the  residual,  strong  acid  soluble 
lion.  Data  from  sediment  samples  collected  at 
disposal  site  indicate  oxidation  of  the  surface 
ments  during  the  warmer  months  and  result  in 
redistribution  of  Cd  and,  to  a  lesser  extent,  Cu 
he  more  labile  exchangeable  and  weak  acid 
ble  fractions.  Cr  and  Pb  show  little  evidence  of 
■ations  in  the  binding  of  those  metals  to  sedi- 
ts.  (See  also  W89-06705)  (Author's  abstract) 
1-06715 


tribltion  of  heavy  metals  in 
iage  sludge:  the  effect  of  parti- 
:size, 

er  Research  Centre.  Medmenham  (England), 
menham  Lab. 

Campbell,  J.  V.  Towner,  and  R.  Vallurupalli. 
Chemical  and  Biological  Characterization  of 
licipal  Sludges,  Sediments,  Dredge  Spoils,  and 
ling  Muds.  American  Society  for  Testing  and 
:rials,  Philadelphia,  PA.  1988.  p  93-101,  5  fig,  1 
14  ref. 

:riptors:  'Wastewater  analysis,  *Heavy  metals, 
tide  size,  'Sludge,  Chromium,  Iron,  Manga- 
,  Nickel,  Copper,  Zinc,  Cadmium,  Lead,  De- 
posing organic  matter,  Sorption,  Wastewater 
ment. 

particle  size  distribution  in  two  anaerobically 
>ted  sludges  from  contrasting  United  Kingdom 
intents  was  estimated  by  a  manual  sieving 
lique.  Seven  particle  size  fractions  were  isolat- 
C20,  20-35.  35-45,  45-64,  64-85,  85-125,  and  > 
uterometer.  In  both  samples,  the  less  than  20- 
ometer  fraction  was  the  largest  fraction,  ac- 
ting for  almost  50%  of  the  total.  Particles 
fered  in  the  coarsest  (  >  125  micrometer) 
ion  were  distinguished  readily  as  plant  remains 
cellulose  fibers.  The  distributions  of  eight 
Is,  Cr,  Fe,  Mn,  Ni,  Cu,  Zn,  Cd,  and  Pb,  were 
rolled  by  the  particle  size  distribution,  with 
inest  fraction  dominating.  However,  the  distri- 
>ns  of  Cr,  Cu,  Zn,  Cd,  and  Pb  (group  1) 
red  from  those  of  Fe,  Mn,  and  Ni  (group  2)  in 
there  was  a  much  wider  span  of  concentration 
dry  weight  basis)  between  coarsest  and  finest 
:les.  The  wide  concentration  of  the  metals  in 
p  1  is  attributed  to  repartitioning  of  these 
iminants  in  sewage  from  predominantly  solu- 
phases  to  solids,  by  a  sorption  process,  gov- 
I  at  least  to  an  extent  by  surface  area.  On  the 
■  hand,  Fe,  Mn,  and  Ni  (group  2),  if  predomi- 
y  associated  with  solid  phases  in  raw  sewage, 
d  be  little  influenced  by  alteration  during 
Tient.    (See   also   W89-06705)   (Author's   ab- 
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MINATION  OF  METHODS  FOR  THE 
CKNTRATION  OF  SUSPENDED  SEDI- 
iT  FOR  DIRECT  METAL  ANALYSIS, 

ogical    Survey.    Doraville,    GA.    Water    Re- 

:es  Div. 

Horowitz. 

Chemical  and  Biological  Characterization  of 

cipal  Sludges,  Sediments,  Dredge  Spoils,  and 

ing  Muds.  American  Society  for  Testing  and 

rials,  Philadelphia,  PA.  1988.  p  102-113.  4  tab, 

ri?i,°rS;    *SusPended   sediments,    'Sedimenta- 
Water  analysis.  'Trace  metals,  'Filtration, 
tnfugation.  Performance  evaluation,  Labora- 
methods.  Comparison  studies. 


Many  laboratories  and  organizations  determine 
suspended  sediment-trace  metal  concentrations  by 
the  method  of  difference.  However,  this  procedure 
may  lack  sufficient  sensitivity  to  accurately  and 
precisely  determine  suspended  sediment  metal 
levels  when  either  metal  or  suspended  sediment 
concentrations  are  low.  Many  of  the  difficulties 
associated  with  the  method  of  difference  can  be 
eliminated  by  or  minimized  by  a  direct  analysis  of 
suspended  sediment.  The  classical  procedure  for 
concentrating  (dewatering)  suspended  sediment  en- 
tails in-line  filtration  using  preweighed  0.45-mi- 
crometer  membrane  filters;  subsequent  analysis  en- 
tails the  digestion  of  the  sediment  plus  filter,  analy- 
sis of  the  digestate,  and  the  application  of  a  blank 
correction  for  metal  contributions  from  the  filters. 
This  procedure  can  be  prohibitively  expensive  and 
time  consuming,  especially  when  large-scale  stud- 
ies with  numerous  sampling  sites  or  high  sampling 
frequencies  are  required.  Potential  alternative 
methods  of  concentration  (dewatering)  of  suspend- 
ed sediment  that  could  be  used  in  lieu  of  in-line 
filtration  and  for  direct  quantitation  of  trace  metals 
while  reducing  costs  were  investigated.  Three  po- 
tential substitute  procedures,  batch  centrifugation, 
settling-centrifigation,  and  backflush-filtration, 
were  compared  to  in-line  filtration,  and  were  field 
and  laboratory  tested.  Results  indicate  that  both 
the  batch  centrifugation  and  the  settling  centrifu- 
gation procedures  are  comparable  with  in-line  fil- 
tration and  amenable  to  large-scale  sampling  and 
trace  metals  analysis  programs.  (See  also  W89- 
06705)  (Author's  abstract) 
W89-06717 


INTERPRETATION  OF  BED  SEDIMENT 
TRACE  METAL  DATA:  METHODS  FOR  DEAL- 
ING WITH  THE  GRAIN  SIZE  EFFECT, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

A.  J.  Horowitz,  and  K.  A.  Elrick. 
IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  114-128,  1  fie 
8  tab,  41  ref. 

Descriptors:  'Sediments,  'Water  analysis,  'Chemi- 
cal analysis,  'Trace  metals,  'Heavy  metals,  'Parti- 
cle size,  'Monitoring,  Comparison  studies,  Labora- 
tory methods,  Copper,  Zinc,  Lead,  Chromium, 
Cobalt,  Cadmium,  Arsenic,  Antimony,  Selenium, 
Iron,  Manganese,  Aluminum,  Titanium,  Errors. 

One  of  the  most  significant  factors  controlling  bed- 
sediment  capacity  for  collecting  and  concentrating 
trace  metals  is  grain  size:  as  grain  size  decreases, 
metal  levels  increase.  Bed  sediment  consequently 
can  display  marked  chemical  heterogeneity,  even 
over  relatively  short  distances.  The  interpretation 
of  water-quality  trends  through  space  or  time 
based  upon  bed  sediment-trace  metal  analysis  re- 
quires consideration  of  the  grain  size  effect.  Mathe- 
matical normalization  of  bulk  chemical  data  based 
on  an  independent  grain  size  analysis  can  be  useful 
for  clarifying  trends,  but  often  produce  over-  or 
underestimates  of  metal  concentrations.  On  the 
other  hand,  physical  separation  followed  by  chemi- 
cal analysis  clarifies  trends  and  produces  accurate 
measurements  of  metal  levels.  Based  on  a  detailed 
grain  size  and  chemical  analysis  of  17  samples  from 
a  wide  variety  of  aquatic  settings,  and  from  consid- 
eration of  factors  such  as  mineralogy,  ease  of  han- 
dling, likelihood  of  contamination,  and  cost,  the 
most  appropriate  size  separation  for  reconnaissance 
surveys  or  monitoring  is  <  63  micrometer.  When 
an  initial  survey  or  study  indicates  that  a  trend  or 
potential  problem  exists,  it  is  advantageous  to  iso- 
late the  metal-bearing  fraction  for  further  study. 
Although  many  techniques  are  available  for  sepa- 
rating material  finer  than  63  micrometer  into  indi- 
vidual size  fractions,  air  elutriation  appears  to  be  a 
method  that  minimizes  such  problems  as  contami- 
nation, chemical  alteration,  and  limited  masses  of 
separated  material.  Size  distributions  obtained  by 
air  elutriation  are  similar  to  those  derived  by  non- 
chemically  dispersed  pipet  analyses.  Contaminant- 
free  size  fractions  can  be  separated  from  bulk  sam- 
ples for  the  analysis  of  Cu,  Zn,  Pb,  Cr,  Co,  As,  Sb, 
Se,  Fe,  Mn.  Al,  Ti,  and  probably  Cd.  (See  also 
W89-06705)  (Author's  abstract) 
W89-06718 


DEVELOPMENT,  EVALUATION,  AND  USE 
OF  THE  TOXICITY  CHARACTERISTIC 
LEACHING  PROCEDURES  (TCLP), 

Environmental    Protection    Agency,    Washington 
DC.  Office  of  Solid  Waste. 
T.  A.  Kimmell. 

IN:  Chemical  and   Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia.  PA.  1988.  p  129-140  3  fig 
2  tab,  14  ref. 

Descriptors:  'Toxicity  Characteristic  Leaching 
Procedure,  'Pollutant  identification,  'Administra- 
tive regulations,  'Land  disposal,  'Chemical  analy- 
sis, Leaching,  Toxicity,  Comparison  studies,  Per- 
formance evaluation. 

The  EPA  introduced  the  Toxicity  Characteristic 
Leaching  Procedure  (TCLP)  in  an  effort  to  expand 
the  capability  of  the  Extraction  Procedure  (EP) 
leaching  test  to  address  organic  components  (in- 
cluding volatiles)  and  to  address  some  operational 
problems.  The  TCLP  has  been  proposed  for  use  in 
the  Land  Disposal  Restrictions  Rule  and  will  soon 
be  proposed  in  the  expansions  of  the  EP  Toxicity 
Characteristic.  Both  actions  were  mandated  by  the 
Hazardous  and  Solid  Waste  Amendments  of  1984. 
The  TCLP  is  described  in  terms  of  its  develop- 
ment, evaluation,  and  use.  Data  are  presented  re- 
garding precision  and  ruggedness,  and  several 
operational  aspects  of  the  procedure  are  described 
in  detail.  Emphasis  is  placed  on  a  comparison  of 
the  existing  EP  to  the  TCLP  in  terms  of  additional 
operational  and  analytical  requirements.  Aspects  of 
the  test  being  examined  for  possible  improvement 
also  are  discussed.  (See  also  W89-06705)  (Author's 
abstract) 
W89-06719 


DEVELOPMENT  OF  NEW  JERSEY  STATE  AP- 
PROVED METHODS  FOR  ANALYSIS  OF 
SLUDGE, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Bureau  of  Ground  Water  Quality  Man- 
agement. 
S.  H.  Dengler. 

IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  141-147,  9  tab 
2  ref. 

Descriptors:  'Sludge,  'New  Jersey,  'Administra- 
tive regulations,  'Wastewater  analysis,  Standards, 
Performance  evaluation,  Sludge  Quality  Assurance 
Regulations,  State  jurisdiction,  Federal  jurisdic- 
tion, Land  application,  Water  pollution  prevention. 

New  Jersey,  the  most  densely  populated  state, 
produces  approximately  2,300,000  dry  lb/day  of 
sewage  sludge.  Half  of  the  sludge  is  disposed  of  in 
the  ocean,  and  the  rest  is  managed  through  land- 
based  alternatives  consisting  of  agricultural  land 
application,  composting,  and  incineration.  Land- 
based  options  for  sludge  management  have  effects 
on  air,  ground,  and  surface  water  quality.  The 
New  Jersey  Sludge  Quality  Assurance  Regulations 
(SQARs),  promulgated  in  1979,  require  wastewater 
facilities  to  periodically  sample  and  analyze  sludge 
for  certain  parameters  based  on  total  sewage  flow. 
It  was  the  intent  of  the  regulations  to  supply  the 
necessary  data  to  determine  the  quantity,  chemical 
and  physical  nature,  and  management  mode  of  the 
sludge  being  generated.  When  the  SQARs  were 
promulgated,  there  were  no  standardized  analyti- 
cal methods  for  sludge  analysis.  A  Sludge  Methods 
Task  Force,  consisting  of  representatives  from  aca- 
demia,  major  treatment  works,  industry,  and  the 
state  and  federal  government,  was  created  to  estab- 
lish the  testing  methods.  The  general  procedure 
adopted  by  the  task  force  consists  of  literature  and 
in-house  laboratory  methods  review  and  conduct- 
ing intra-  and  interlaboratory  method  validation 
studies.  Once  finalized  as  acceptable  methods,  the 
task  force  recommended  their  incorporation  in  the 
state's  laboratory  certification  program  as  'ap- 
proved' methods  for  the  analysis  of  sludge.  (See 
also  W89-06705)  (Author's  abstract) 
W89-06720 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


USE  OF  GAS  CHROMATOGRAPHY/MASS 
SPECTROMETRY  TO  MONITOR  SELECTED 
PRIORITY  POLLUTANT  LEVELS  IN  LAND- 
KILL  SIMULATOR  LEACHATES, 

SCS  Engineers,  Inc.,  Covington,  KY. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-06721 


METHOD  DEVELOPMENT  FOR  THE  DETER- 
MINATION OF  FORMALDEHYDE  IN  SAM- 
PLES OF  ENVIRONMENTAL  ORIGIN, 

Battelle  Columbus  Div.,  OH. 

M.  K.  L.  Bicking,  W.  M.  Cooke,  F.  K.  Kawahara, 

and  J.  E.  Longbottom. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  159-175,  7  fig, 

5  tab,  6  ref.  EPA  contract  68-03-1760. 

Descriptors:  *Formaldehyde,  *Chemical  analysis, 
'Pollutant  identification,  "Chromatography,  Phen- 
ols, Liquid  chromatography,  Gas  chromatography, 
Derivatization  reagents,  Comparison  studies,  Per- 
formance evaluation,  Pulp  and  paper  industry. 

An  analytical  method  was  developed  for  the  deter- 
mination of  formaldehyde  in  samples  of  environ- 
mental origin.  Five  candidate  methods  involving 
chemical  derivatization  were  evaluated.  The  deri- 
vatization reagents  studied  were  2,4-dinitrophenyl- 
hydrazine  (DNPH),  3-methyl-2-benzothiazolinone 
hydrazone,  2,4-pentanedione,  pentafluorophenyl- 
hydrazine,  and  pentafluorbenzyloxyamine.  The  in- 
strumental techniques  used  included  either  high 
performance  liquid  chromatography  or  gas  chro- 
matography, depending  on  the  nature  of  the  deriv- 
ative. After  determining  that  the  DNPH  derivati- 
zation could  be  efficiently  performed  under  mild 
reaction  conditions,  the  DNPH  method  was 
chosen  as  the  most  appropriate  of  the  five  consid- 
ered and  was  evaluated  extensively.  Optimized  ex- 
perimental procedures  included  a  1-hr  reaction 
time,  followed  by  methylene  chloride  extraction 
and  concentration  of  the  extract.  Quantification 
was  best  achieved  by  reverse  phase  liquid  chroma- 
tography using  absorbance  detection  at  360  nm. 
The  derivatization  of  formaldehyde  proceeded  in 
high  yield  with  excellent  reproducibility  and  re- 
covery. With  the  procedures  employed,  concentra- 
tions in  the  low  parts  per  billion  (ppb)  range  could 
be  determined.  Laboratory  blank  levels  were  in  the 
10-  to  15-ppb  range.  An  optimized  procedure  was 
used  in  studying  several  matrices,  including  two 
samples  originating  from  the  pulp  and  paper  indus- 
try: a  phenol/formaldehyde  sludge  and  a  wood 
dust  sample  containing  urea/formaldehyde  glue. 
The  solid  samples  were  extracted  using  the  toxicity 
characteristic  leaching  procedure  method.  Both 
matrices  showed  formaldehyde  levels  statistically 
higher  then  laboratory  blanks.  Recovery  and  re- 
producibility were  excellent  for  solid  samples. 
Matrix  and  derivative  storage  problems  also  were 
evaluated.  (See  also  W89-06705)  (Author's  ab- 
stract) 
W89-06722 


TOTAL,  EXTRACTABLE,  AND  LEACHABLE 
ORGANIC  HALIDES  IN  SOIL  AND  SEDI- 
MENTS, 

Rosemount     Analytical     Div.-Dohrmann,     Santa 

Clara,  CA. 

J.  T.  Martin,  and  Y.  Takahashi. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  176-183,  2  fig, 

6  tab,  7  ref. 

Descriptors:  "Chlorinated  hydrocarbons,  "Haloge- 
nated  organic  matter,  "Groundwater  pollution, 
"Organic  halides,  "Soil  contamination,  "Pollutant 
identification,  Microcoulometric  titration,  Mass 
balance  equation,  Water  analysis,  Soil  analysis, 
Path  of  pollutants,  Carbon  adsorption  method, 
Sediments,  Monitoring. 

I  he  presence  of  total  organic  halides  (TOX)  in 
soils  and  sediments  is  a  good  indicator  that  the  soil, 
,ind  possibly  the  underlying  aquifers,  are  contami- 
nated   Since  many  halogenaled  organic!  aie  highly 


toxic  to  human  health,  with  some  being  carcino- 
genic, and  naturally  occurring  organic  halides  are 
very  limited,  their  occurrence  strongly  indicates 
manmade  toxic  contamination.  Two  approaches  to 
TOX  analysis  of  soil  are  discussed  The  first  ap- 
proach investigates  a  set  of  soil  samples  for  total 
halides  (TX),  inorganic  halides  IX),  and  extractable 
organic  halides  (EX).  The  TX  are  determined  by 
direct  combustion  of  the  soil  followed  by  micro- 
coulometric titration  of  all  the  halides  present  in 
the  soil.  The  IX  are  determined  using  a  modified 
version  of  the  method  developed  by  Riggin  and 
co-workers  at  Battelle  Laboratories.  The  results 
are  then  compared  to  see  if  the  mass  balance  is 
true:  TX-IX  =  EOX.  The  second  approach  inves- 
tigates the  leachable  organic  halides  (LOX).  The 
LOX  is  determined  by  extracting  the  soil  with 
water  and  then  analyzing  the  water  for  TOX  by 
the  carbon  adsorption  method  (EPA  Method  9020 
in  SW-846).  Together,  these  investigations  demon- 
strate the  utility  and  flexibility  of  TOX  analysis  of 
soils  and  sediments.  (See  also  W89-06705)  (Au- 
thor's abstract) 
W89-06723 


TRACE  ORGANIC  ANALYSIS  OF  SUSPEND- 
ED SEDIMENTS  WITH  AN  IN-STREAM  COM- 
POSITE SAMPLER:  THE  NEED  FOR  A 
STANDARD  METHOD, 

Drexel   Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

I.  H.  Suffet,  K.  Hunchak,  A.  Wicklund,  and  T. 

Belton. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,   PA.    1988.  p   184-203,   11 

fig,  3  tab,  53  ref. 

Descriptors:  "Standard  methods,  "Water  analysis, 
"Sampling,  *In-stream  samplers,  "Trace  organic 
compounds,  "Water  sampling,  "Suspended  sedi- 
ments, "Organic  compounds,  "Pollutant  identifica- 
tion, Gas  chromatography,  Mass  spectroscopy, 
Phenols,  Pulp  wastes,  Plasticizers,  New  Jersey, 
Standards,  Filtration,  Performance  evaluation, 
Quality  assurance,  Quality  control. 

Sorption  to  suspended  materials  is  an  important 
mechanism  controlling  the  transport  and  fate  of 
nonpolar  trace  organic  chemicals  in  aquatic  envi- 
ronments. To  simultaneously  examine  the  aqueous 
and  suspended  phases,  an  in-stream  filtration  sam- 
pler was  developed  for  composite  sampling  of  sus- 
pended materials  with  subsequent  extraction  of  the 
filtered  aqueous  phase  by  XAD  resins.  The  in- 
stream  filtration  sampler  and  broad  spectrum  anal- 
ysis were  used  to  evaluate  the  fate  of  nonpolar 
trace  organics  in  a  New  Jersey  river/reservoir/ 
treatment  plant  system  and  gas  chromatography 
(GC)  and  GC/mass  spectroscopy  (GC/MS)  analy- 
ses revealed  a  very  different  spectrum  of  com- 
pounds in  the  aqueous  and  associated  suspended 
sediment  phases.  In  the  suspended  material  ex- 
tracts, GC/MS  tentatively  identified  alkyl  phenols, 
pulp  mill  type  wastes  (long-chain  fatty  acids,  juva- 
biones,  and  abietic  acid  derivatives),  and  plasticiz- 
ers. GC/MS  analysis  of  ether  extracts  of  XAD 
resin  tentatively  identified  petroleum-related  poly- 
cyclic  aromatic  hydrocarbons,  straight  and 
branched  chain  aliphatics,  and  phthalates.  Only 
toluene  was  found  both  the  aqueous  and  suspended 
phases.  These  data  indicate  that  the  suspended 
material  phase  and  the  dissolved  phase  are  not  in 
equilibrium  in  this  particular  watershed.  An  ace- 
tone/hexate  solvent  system  was  used  to  soxhlet 
extract  the  trace  organics  present  in  collected  sus- 
pended materials.  Artifacts,  particularly  condensa- 
tion products  of  acetone,  were  produced  during 
the  filter  cleaning  and  the  soxhlet  extraction  proc- 
ess. The  artifacts  produced  were  carefully  evaluat- 
ed and  quality  assurance  procedures  assured  that 
they  did  not  interfere  with  the  analysis.  The  devel- 
opment of  an  appropriate  quality-assured  extrac- 
tion method  that  minimizes  artifact  formation  is 
needed  for  the  broad  spectrum  analysis  of  nonpolar 
trace  organics  associated  with  suspended  materials. 
(See  also  W89-06705)  (Author's  abstract) 
W89-06724 


DETERMINATION   OF   POLYCHLORINATED 
COMPOUNDS  (DIOXINS,  FURANS,  AND  BI- 


PHENYLS) BY  LEVEL  Off  CHLORINA1 
HUH  AUTOMATED  INTERPRETATION 
MASS  SPECTROMETSIC  DATA, 

Environmental  Monitoring  and  Suppori  Lab. 
cinnati,  OH 

A.  L.  Alford-Steven*,  and  W.  I.  Budde. 
IN:  Chemical  and  Biological  Charactenzatii 
Municipal  Sludges.  Sediments,  Dredge  Spoils 
Drilling  Muds.  American  Society  for  Testinj 
Materials,  Philadelphia.  PA.  1988.  p  204-212. 
4  tab,  4  ref. 

Descriptors:  "Water  analysis,  "Pollutant  idem 
tion,  "Chlorinated  hydrocarbons,  "Mass  sped 
etry,  "Polychlorinated  biphenyls.  *Dk 
"Chlorinated  dibenzofurans,  Gas  chromatogn 
Performance  evaluation,  Comparison  studies, 
curacy,  Reliability,  Costs,  Automation. 

A  procedure  has  been  developed  to  identify 
measure  members  of  three  classes  of  chlorii 
compounds  by  level  of  chlorination.  These  cl 
are  polychlorinated  biphenyls,  chlorinated 
benzo-p-dioxins,  and  chlorinated  dibenzofurai 
gas  chromatograph  (GC)  equipped  with  a  cap 
column  and  interfaced  to  a  computerized 
spectrometer  (MS)  was  used.  Mass  spectral 
were  processed  with  special  software  that  pro 
automated  determinations.  With  each  class  of 
pounds,  MS  detector  response  was  calibrated 
one  isomer  to  represent  all  compounds  at 
level  of  chlorination.  A  concentration  was  i 
ured  for  each  isomer  group,  and  total  comp 
class  concentration  was  obtained  by  sum 
isomer  group  concentrations.  Results  obti 
with  the  software  were  compared  with  r« 
obtained  when  an  experienced  analyst  using 
MS  data  system  software  to  process  the  same 
spectral  data.  Automated  procedures  produce 
suits  that  were  as  reliable  and  accurate  as  I 
produced  with  tedious,  labor-intensive  huma 
terpretation  and  computation.  (See  also  1 
06705)  (Author's  abstract) 
W 89-0672 5 


ORGANIC  CHEMICAL  WASTE  CHARAC1 
IZATION     FOR     MARINE     DISPOSAL 
BLACK  ROCK  HARBOR  DREDGED  MAT: 
ALS, 

Environmental  Protection  Agency,  Narragai 
RI.  Environmental  Research  Lab. 
P.  F.  Rogerson. 

IN:  Chemical  and  Biological  Characterizatio 
Municipal  Sludges,  Sediments,  Dredge  Spoils, 
Drilling  Muds.  American  Society  for  Testing 
Materials,  Philadelphia,  PA.  1988.  p  213-222, 5 
4  tab,  13  ref. 

Descriptors:  "Bioaccumulation,  "Bioavailah 
"Pollutant  identification,  "Tissue  analysis,  *J 
banks,  Marine  sediments,  Connecticut,  Black  P 
Harbor,  Mussels,  Gas  chromatography,  Masss 
troscopy,  Wastewater  analysis. 

A  waste  characterization  test  was  designed  to 
termine  the  actual  contaminants  in  dredged  ma 
als  that  are  bioavailable.  Unlike  many  sm: 
freshwater  streams,  marine  habitats  frequently 
regulated  on  the  basis  of  waste  bioaccumula 
potential.  This  implies  that  traditional  chen 
characterization  of  sediments  may  provide 
that  are  not  appropriate  for  marine  systems 
waste  characterization  procedure  was  sought 
would  determine  those  contaminants  in  sedin 
that  could  bioaccumulate.  A  highly  contamin: 
urban  harbor  sediment  from  Black  Rock  Har 
Bridgeport,  Connecticut,  was  chosen  as  the 
material.  The  marine  bivalve  Mytilus  edulis 
exposed  to  suspended  dredged  material  for  28  ( 
in  a  flow-through  exposure  system.  Exposed  o: 
nisms  then  were  extracted  and  analyzed  for  b 
vailable,  low-polarity  contaminants  by  gas  chro 
tography/mass  spectroscopy  (GC/MS).  All  s< 
rable  GC/MS  peaks  were  tentatively  identif 
These  tentatively  identified  contaminants  « 
analyzed  subsequently  in  the  dredged  material 
quantified  when  appropriate  standards  were  IN 
able.  Compounds  identified  by  this  waste  chai 
terization  procedure  arc  assured  of  being  b 
present  in  the  dredged  material  and  biologic 
available.  (See  also  W89-06705)  (Author's  abstfl 
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\LYSIS  OF  DIESEL  OH.  COMPONENTS  IN 
[LLING  FLUIDS. 

lee  Analytical  Services,  Salem.  VA. 
:.  Tompkins.  E.  D.  Handel,  and  W.  Telliard. 
Chemical  and   Biological  Characterization  of 
neip.il  Sludge-..  Sediments.  Dredge  Spoils,  and 
ling  Muds.  American  Society  for  Testing  and 
trials,  Philadelphia.  FA.  1988.  p  223-227.  3  tab, 

.-nptors:  'Drilling  fluids.  *Fuel,  *Pollutanl 
lifieation,  Bentonite.  Distillation.  Gas  chroma- 
aphy.  Soxhlet  extraction.  Ultrasonic  extrac- 
Gra\imetric  analysis.  Comparison  studies, 
Drmance  evaluation. 

re  methods  of  isolating  No.  2  diesel  oil  from  a 
onite-based  drilling  fluid  were  evaluated:  soxh- 
xtraction.  ultrasonic  extraction,  and  retort  dis- 
ion.  The  efficiency  of  each  method  was  dem- 
■ated  by  either  gas  chromatography  or  a  deter- 
tion  of  the  weight  or  volume  of  the  residue 
vered.  Only  retort  distillation  demonstrated 
veries  greater  than  90%.  (See  also  W89-06705) 
hor's  abstract) 
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LICATION  OF  ANALYTICAL  PYROLYSIS 
>  CUPRIC  OXIDE  OXIDATION  TO  CHAR- 
ERIZATION  OF  NONEXTRACTABLE  OR- 
IC      CONSTITUENTS       IN       DRILLING 
IDS  AND  SEDIMENTS, 
:lle  Ocean  Sciences.  Duxbury,  MA. 
Sauer.  A.  G.  Requejo,  J.  S.  Brown,  R.  C. 
s,  and  P.  D.  Boehm. 

Chemical  and  Biological  Characterization  of 
icipal  Sludges,  Sediments,  Dredge  Spoils,  and 
ing  Muds.  American  Society  for  Testing  and 
rials.  Philadelphia,  PA.  1988.  p  228-254,  11 
tab,  36  ref. 

nptors:  'Drilling  fluids,  'Sediments.  'Pollut- 
lemification,  'Organic  compounds,  Gas  chro- 
graphy.  Cupric  oxide  oxidation,  Lignosulfon- 
Bentonite,  Barite,  Caustic,  Pyrolysis,  Phenols, 
irmance  evaluation,  Comparison  studies. 

udy  was  conducted  to  develop  analytical 
ods  suitable  for  the  characterization  of  nonex- 
ible  organic  mud  additives  (organic  polymers) 
illing  mud  formulations  and  sediments.  Ana- 
J  pyrolysis  involves  pyrolysis  gas  chromatog- 
i,  whereas  cupric  oxide  oxidation  is  specific 
lie  analysis  of  lignin-derived  organic  matter 
sulfonates).  The  pyrolysis  technique  was  suit- 
or cnaractenzing  and  distinguishing  between 
idual  drilling  mud  additives.  However,  upon 
ilating  these  additives  into  drilling  muds  (ben- 
\  barite,  and  caustic)  and  sediments,  their 
ve  abundance  and  total  pyrolysis  yields  de- 
zd  greatly  This  decrease  in  abundance  and 
l  in  pyrolysis  products  is  though  to  be  caused 
e  catalytic  and/or  sorptive  effects  of  the  clay 
x  during  pyrolysis.  As  a  result,  it  is  concluded 
he  pyrolysis  technique  has  limited  application 
characterization  of  organic  polymers  in  drill- 
uids  and  sediments.  The  cupric  oxide  oxida- 
echnique  was  a  sensitive,  specific  indicator  of 
sulfonates  and,  to  a  lesser  extent,  lignites  in 
formulations.  The  major  oxidation  products 
!  technique  are  vanillyl  phenols,  with  concen- 
ns  that  vary,  presumably  according  to  ligno- 
late  purity,  but  make  up  more  than  90%  of 
)tal  lignin-derived  oxidation  products.  Vanil- 
lenol  content  and  total  lignin  content  were 
Red  as  the  most  suitable  tracers  of  drilling 
discharges.  (See  also  W89-06705)  (Author's 
ict) 
06728 


IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials.  Philadelphia,  PA.  1988.  p  265-272,  8  tab, 
1  ref. 

Descriptors:  'Wastewater  analysis,  'Enteroviruses, 
'Sludge,  'Land  application,  'Soil  analysis,  'Stand- 
ards, American  Society  for  Testing  and  Materials, 
Performance  evaluation,  Comparison  studies, 
Virus  recovery.  Soil  contamination. 

The  American  Society  for  Testing  and  Materials 
Task  Groups  on  Standards  Development  for 
Virus-in-Solids  (ASTM  D  19:24:04)  has  been  en- 
gaged in  the  selection  of  enterovirus  recovery 
methods  for  sewage  sludges  and  sewage  amended 
soils.  Preliminary  laboratory  screening  studies  and 
specific  selection  criteria  were  used  to  identify 
methods  to  undergo  extensive  round-robin  com- 
parative methods  testing  and  subsequent  standards 
selection.  Virus-in-sludge  recovery  methods  were 
evaluated  first.  The  sonication-extraction  and  the 
low-in-pH-aluminum  chloride  (A1CI3)  methods 
were  selected  for  round-robin  testing.  Eight  lab- 
oratories participated  by  using  five  typical  sludges 
and  their  indigenous  enterovirus  populations.  Al- 
though the  low  pH-AlC13  method  provided  a 
somewhat  higher  ratio  of  recovery  efficiency  in 
individual  tests,  there  was  no  statistically  signifi- 
cant difference  between  the  methods,  and  there 
precisions  were  essentially  identical.  Both  were 
recommended  as  ASTM  standard  methods.  Virus- 
in-soil  recovery  methods  are  being  evaluated  cur- 
rently in  round-robin  tests  by  nine  laboratories 
using  four  typical  soil  types  seeded  with  entero- 
virus concentrates  from  raw  sewage.  The  selection 
criteria  and  round-robin  test  protocols  are  very 
similar  to  those  used  in  the  sludge  methods  evalua- 
tion procedure.  (See  also  W89-06705)  (Author's 
abstract) 
W89-06730 


THERMAL  INACTIVATION  OF  HUMAN  EN- 
TERIC VIRUSES  IN  SEWAGE  SLUDGE  AND 
VIRUS  DETECTION  BY  NITROSE  CELLU- 
LOSE-ENZYME IMMUNOASSAY, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Microbiology. 
For   primary   bibliographic   entry   see   Field    5D. 

W89-06731 


ND  ROBIN  TESTING  OF  METHODS  FOR 
RECOVERY  OF  HUMAN  ENTEROVIR- 
;  FROM  WASTEWATER  SLUDGES  AND 
*GE  AMENDED  SOILS:  ASTM  CONSEN- 
5TANDARDS  DEVELOPMENT, 

Biomedical     Research    and     Development 
Fort  Detrick,  MD. 
Schaub 


RECOVERY  OF  NATURALLY  OCCURRING 
ROTAVIRUSES  DURING  SEWAGE  TREAT- 
MENT, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 
Virology  and  Epidemiology. 
V.  C.  Rao,  T.  G.  Metcalf,  and  J.  L.  Melnick. 
IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  282-287,  2  tab, 
23  ref. 

Descriptors:  'Wastewater  treatment,  'Enterovir- 
uses, 'Rotaviruses,  'Wastewater  analysis,  'Biologi- 
cal wastewater  treatment,  'Pollutant  identification, 
Sludge,  Texas,  Performance  evaluation,  Chlorina- 
tion,  Sampling.  Culturing  techniques. 

Human  enteric  viruses  occur  in  large  numbers  in 
sludges  and  aquatic  sediments  from  polluted 
waters.  Rotaviruses  often  are  involved  in  water- 
and  fcod-borne  outbreaks.  They  represent  health 
hazards  of  undetermined  magnitude.  Virus  levels 
in  sludges  may  be  reduced,  but  the  viruses  are  not 
eliminated  by  aerobic  and  anaerobic  treatment.  A 
study  of  the  removal  of  indigenous  rotaviruses 
during  the  primary  settling  and  activated  sludge 
treatment  of  raw  sewage  was  conducted  over  8  mo 
in  a  Houston,  Texas,  plant  treating  5.55  million  L 
per  day.  An  average  rotavirus  reduction  of  44-55% 
was  obtained  by  primary  settling  and  a  reduction 
of  93-99%  was  achieved  in  the  final  chlorinated 
effluents.  Composited  sampling  at  1-hr  intervals  of 
a  24-hr  period  indicated  average  removals  of  85%, 
which  is  much  more  accurate  the  misleading  aver- 
age of  6%  indicated  by  one  series  of  grab  samples 
of  raw  sewage  and  effluent  collected  simultaneous- 
ly. Quantification  of  rotaviruses  was  based  on 
counts  of  immunofluorescent  foci  24  hr  after  addi- 
tion of  sample  coverslip  cultures  of  fetal   rhesus 


monkey  kidney  cells.  Rotavirus  quantities  ranged 
from  40  to  510/L  of  raw  sewage  and  from  0-25/L 
in   the  final   chlorinated  effluent.   (See  also  W89- 
06705)  (Author's  abstract) 
W89-06732 


STREAM  IMPACT  ASSESSMENTS  USING 
SEDIMENT  MICROBIAL  ACTIVITY  TESTS, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Biologi- 
cal Sciences. 
G.  A.  Burton. 

IN:  Chemical  and   Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  300-310,  3  fie 
3  tab,  61  ref. 

Descriptors:  'Water  pollution  sources, 
'Wastewater  disposal,  'Environmental  impact, 
'Bioindicators,  'Toxicity,  'Sediments,  'Microbial 
assays,  Stream  pollution,  Environmental  effects, 
Bioassay,  Performance  evaluation,  Wastewater  dis- 
posal, Test  batteries,  Municipal  wastes.  Industrial 
wastes,  Oklahoma,  South  Dakota,  Montana,  Utah, 
Effluents,  Enzymes. 

Four  effluent-impacted  streams  in  Oklahoma, 
South  Dakota,  Montana,  and  Utah  were  evaluated 
in  collaboration  with  the  U.S.  EPA  and  state  agen- 
cies. Conventional  aquatic  test  organisms  and  a 
battery  of  microbial  activity  assays  were  used  as 
toxicity  indicators.  Microbial  assays  of  sediment 
enzyme  activity  included  alkaline  phosphatase,  am- 
ylase, arylsulfatase,  electron  transport  (dehydro- 
genase), galactosidase,  glucosidase,  and  protease. 
Study  sites  received  refinery,  municipal,  and/or 
mining  effluents  and  showed  distinct  impact  and 
recovery  zones.  Significant  correlations  were  ob- 
served between  sediment  enzyme  activity  and 
stream  biota  or  chemical  measurements  of  water 
quality.  These  positive  correlations,  at  diverse  test 
sites,  demonstrate  the  utility  of  both  short-term 
microbial  assays  and  the  test  battery  approach  in 
environmental  assessments.  (See  also  W89-06705) 
(Author's  abstract) 
W89-06734 


BIOCHEMICAL  CHARACTERIZATION  OF 
ESTUARINE  BENTHIC  MICROBIAL  COMMU- 
NITIES FOR  USE  IN  ASSESSING  POLLUTION 
IMPACTS, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  5C. 
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TOXICITY  TESTING  OF  DRILLING  FLUIDS: 
ASSESSING  LABORATORY  PERFORMANCE 
AND  VARIABILITY, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Regulations  and  Standards. 
R.  C.  Bailey,  and  B.  P.  Eynon. 
IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  334-374,  4  fig, 
10  tab,  24  ref,  2  append.  EPA  Contract  68-01-6912, 
SAIC  Subproject  No.  2-834-37-632-XX,  Work  As- 
signments E-25  and  G-34. 

Descriptors:  'Quality  assurance,  'Crustaceans, 
'Toxicity,  'Bioassay,  'Drilling  fluids,  'Pollutant 
identification,  Hydrocarbons,  Comparison  studies, 
Performance  evaluation,  Standards,  Environmental 
Protection  Agency,  Oil  industry,  Statistics,  Com- 
puter programs. 

The  Analysis  and  Evaluation  and  the  Industrial 
Technology  Divisions  in  the  Office  Water  Regula- 
tions and  Standards  and  the  EPA  Gulf  Breeze 
(Florida)  Laboratory  worked  together  to  develop 
a  protocol  for  a  drilling  fluid  toxicity  test  using 
mysids  (Mysidopsis  bahia)  to  support  the  New 
Source  Performance  Standards/Best  Available 
Technology  Economically  Achievable  (NSPS/ 
BAT)  Effluent  Guideline  for  the  offshore  segment 
of  the  oil  and  gas  extraction  industry.  To  evaluate 
the  laboratory  performance  of  this  toxicity  test,  the 
EPA   obtained   data   from    10   laboratories.    Each 
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laboratory  applied  the  toxicity  test  protocol  to  an 
EPA-provided  sample  of  the  same  well-mixed,  pre- 
tested batch  of  drilling  fluid.  The  results  of  the 
toxicity  test  for  each  laboratory  were  compared 
with  the  results  of  a  concurrent  test  by  the  EPA. 
The  statistical  procedures  for  comparison  and  eval- 
uation of  inter-  and  intralaboratory  differences  are 
presented,  including  a  SAS  macro  package  for 
parametric  dose-response  models.  (See  also  W89- 
06705)  (Author's  abstract) 
W89-06737 


MARINE  SEDIMENT  TOXICITY  TESTS, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

P.  M.  Chapman. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  391-402,  3  tab, 

50  ref. 

Descriptors:  *Water  pollution  effects,  *Marine 
sediments,  'Toxicity,  *Bioassay,  'Pollutants,  "Pol- 
lutant  identification,  Comparison  studies,  Perform- 
ance evaluation,  Quality  assurance,  Quality  con- 
trol. 

Sediment  bioassays  provide  information  on  the  tox- 
icity of  contaminated  sediments  by  measuring  the 
level  of  their  effect  on  test  organisms.  Testing 
involves  laboratory  exposure  of  test  species  to 
field-collected  sediments  and  can  range  from  the 
use  of  whole  organisms  to  individual  cells.  Expo- 
sure routes  involve  the  use  of  whole  sediments, 
sediment  elutriates,  or  sediment  extracts.  Except  in 
the  case  of  extracts,  sediments  cannot  be  stored 
and  must  be  tested  shortly  after  collection.  Testing 
methodologies  developed  to  date  include  most 
major  trophic  levels.  Measured  test  responses  in- 
clude acute  lethal,  sublethal,  genotoxic/cytotoxic, 
and  microbial  activity  measurements.  Quality  as- 
surance/quality control  procedures  for  collection, 
handling,  and  testing  have  been  developed,  and  an 
interlaboratory  calibration  exercise  has  been  com- 
pleted successfully.  Comparative  testing  of  differ- 
ent techniques  and  routes  of  exposure  indicates  a 
high  degree  of  robustness  in  the  techniques  tested 
to  date.  (See  also  W89-06705)  (Author's  abstract) 
W89-06739 


TOXICITY  TESTING  OF  DREDGED  MATERI- 
ALS USING  MULTIPLE-SPECIES  MICRO- 
COSMS, 

Old    Dominion    Univ.,    Norfolk,    VA.     Applied 

Marine  Research  Lab. 

R.  W.  Alden,  and  A.  J.  Butt. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  418-437,  6  fig, 

4    tab,     18    ref.    Corps    of    Engineers    contract 

DACW65-81-C-0051. 

Descriptors:  "Toxicity,  *Bioassay,  *Spoil  banks, 
•Microcosms,  *Water  pollution  effects,  Ecological 
communities,  Zooplankton,  Benthos,  Animal  be- 
havior, Virginia,  Sediments,  Hydrocarbons, 
Metals,  Tissue  analysis,  Bioaccumulation. 

Microcosm  experiments  were  conducted  to  evalu- 
ate the  relative  toxicity  of  sediments  taken  from 
dredge  sites  in  the  Port  of  Hampton  Roads,  Virgin- 
ia. The  multiple-species  microcosms  were  designed 
to  allow  natural  assemblages  of  zooplankton  and 
benthos  to  be  exposed  to  dredged  materials  under 
more  realistic  conditions  than  achieved  in  bioas- 
says. Changes  in  community  structure  and  body 
burdens  of  contaminants  were  monitored  in  the 
microcosms  following  'dumps'  of  the  sediments. 
The  biological  effects  of  exposure  to  dredged  ma- 
terials under  the  microcosm  conditions  were 
subtle.  Zooplankton  community  structure  was  af- 
fected only  by  treatments  involving  sediments 
known  to  be  most  contaminated  with  polynuclear 
aromatic  hydrocarbons  and  metals.  Likewise,  sta- 
tistically significant  changes  were  observed  in  the 
composition  of  benthic  communities  exposed  to  the 
most  contaminated  sediments  Motile  forms  ap- 
tO  have  migrated  from  the  contaminated 
ii .  in  various  degrees  while  more  sedentary 


species  displayed  mortalities  compared  to  the  con- 
trols. Body  burden  studies  indicated  that  experi- 
mental animals  did  not  accumulate  significant  con- 
centrations of  metals  or  chlorinated  hydrocarbons 
in  any  of  the  treatments.  However,  biota  exposed 
to  the  contaminated  sediments  did  accumulate  cer- 
tain of  the  polynuclear  aromatic  hydrocarbons 
known  to  be  major  pollutants  in  the  port.  (See  also 
W89-06705)  (Author's  abstract) 
W89-06741 


SELECTING  AN  APPROPRIATE  METHOD 
FOR  ESTIMATING  THE  SEDIMENT  OXYGEN 
DEMAND  RATE, 

Georgia  Univ.,  Athens.  Inst,  of  Natural  Resources. 
K.  J.  Hatcher. 

IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  438-449,  4  fig, 
1  tab,  16  ref. 

Descriptors:  *Water  analysis,  "Oxygen  demand, 
•Sediments,  Dredge  spoil,  Training,  Chemical 
oxygen  demand,  Cost  analysis,  Model  studies, 
Comparison  studies,  Performance  evaluation,  Pol- 
lutant identification. 

A  summary  and  assessment  is  given  of  eight  meth- 
ods used  by  various  researchers  for  estimating  the 
sediment  oxygen  demand  SOD  rate.  Topics  cov- 
ered include  a  definition  of  the  SOD  rate  and  its 
importance  and  the  in-stream  processes  that  affect 
the  SOD  rate  and  thus  complicate  efforts  to  meas- 
ure it.  The  eight  methods,  which  are  reviewed  in 
terms  of  precision,  time  requirements,  and  training 
requirements,  are:  in-situ  chambers,  the  laboratory 
method  for  intact  cores,  laboratory  measurement 
of  dredged  sediment  samples,  interstitial  COD  gra- 
dient, literature  values,  regression  equations,  model 
calibration,  and  SOD  process  models.  A  logical 
procedure  is  suggested  for  determining  the  appro- 
priate measurement  precision  and  budget  for  SOD 
data  collection.  These  precision  and  budget  specifi- 
cations can  guide  the  selection  of  an  appropriate 
method  for  measuring  SOD  rates  for  a  particular 
water  quality  modeling  study.  (See  also  W89- 
06705)  (Author's  abstract) 
W  89-06742 


USE  OF  BENTHIC  OXYGEN  FLUX  MEASURE- 
MENTS IN  WASTELOAD  ALLOCATION 
STUDIES, 

Environmental  Protection  Agency,  Chicago,  IL. 
Region  V. 

W.  S.  Davis,  T.  M.  Brosnan,  and  R.  M.  Sykes. 
IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  450-462,  3  fig, 
6  tab,  20  ref. 

Descriptors:  *Water  analysis,  'Wastewater  analy- 
sis, "Municipal  wasteload  allocations,  "Pollution 
load,  "Dissolved  oxygen,  "Benthic  oxygen  flux, 
Scioto  River,  Ohio,  Prediction,  Weather,  Photo- 
synthesis, Algae,  Plankton,  Model  studies. 

Effects  of  benthic  activities  on  stream  oxygen  bal- 
ances are  often  overlooked  in  municipal  wasteload 
allocations  (WLAs).  To  improve  dissolved  oxygen 
(DO)  concentration  predictions  for  the  central 
Scioto  River,  Ohio,  benthic  oxygen  flux  (BOF) 
rates  were  incorporated  into  the  QUAL-2e  water 
quality  model  by  measuring  the  BOF  rates  in  situ 
with  opaque  and  translucent  hemispherical  cham- 
bers under  the  low-flow  conditions  of  late  Septem- 
ber 1985.  The  average  light  and  dark  chamber 
BOF  rates  were  6.46  g  02/sq  m/day  and  -2.74  g 
02/sq  m/day,  respectively.  The  net  BOF  rate  ap- 
plied to  the  model  was  1.74  g  02/sq  m/day,  cor- 
rected for  water  column  demands.  Measurements 
conducted  during  variable  weather  conditions 
showed  a  strong  influence  of  cloud  cover  on  BOF 
rates.  The  inclusion  of  the  BOF  term  in  the  cali- 
brated model  resulted  in  a  predicted  DO  increase 
as  high  as  1.15  mg/L  in  some  stream  segments, 
compared  with  0.08  gm/I.  for  planktonic  photo- 
synthesis The  BOF  rates  used  in  the  QUAL-2e 
WLA  model  improved  the  DO  predictions  for  the 
Scioto  River.  (See  also  W89-06705)  (Author's  ab- 
stract) 
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MICROBIOLOGICAL  RISK  ASSKSSMIO 
FOR  LAND  APPLICATION  OF  MUNICIP/I 
SLUDGE, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Eriviro 
mental  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 
W 89-06746 


ASSESSMENT  OF  RISKS  ASSOCIATED  WIT 
ENTERIC  VIRUSES  IN  CONTAMINATE 
DRINKING  WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  ai 

Immunology. 

C.  P.  Gerba,  and  C.  N  .  Haas. 

IN:  Chemical  and  Biological  Characterization 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  ai 

Drilling  Muds.  American  Society  for  Testing  ai 

Materials,  Philadelphia,  PA.  1988.  p  489-494,  1  fi 

3  tab,  24  ref. 

Descriptors:  "Drinking  water,  "Enterovirus* 
"Risks,  "Human  diseases,  Mortality,  Probabilist 
process,  Prediction,  Public  health. 

Few  attempts  have  been  made  to  assess  the  risl 
associated  with  exposure  to  low  numbers  of  enter 
viruses  in  the  environment.  To  determine  the  risl 
that  may  be  associated  with  exposure  to  hum< 
enteric  viruses,  the  literature  on  minimum  infe 
tious  dose,  incidence  of  clinical  illness,  and  morta 
ty  was  reviewed.  This  information  was  used  I 
assess  the  probability  of  infection,  illness,  and  mo 
tality  for  individuals  consuming  drinking  wati 
containing  various  concentrations  of  enteric  v 
ruses.  Risks  were  determined  on  a  daily,  annus 
and  lifetime  basis.  This  analysis  suggested  that  sij 
nificant  risks  of  illness  (>  1:10,000)  and  mortalil 
(>  1:1,000,000)  may  arise  from  the  exposure  1 
low  levels  of  the  enteric  virus  in  drinking  wate 
(See  also  W89-06705)  (Author's  abstract) 
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ORGANIC     MICROPOLLUTANTS     IN     TH 

AQUATIC    ENVIRONMENT:    PROCEEDING 

OF   THE    FIFTH    EUROPEAN    SYMPOSIUN 

HELD    IN    ROME,    ITALY,    OCTOBER   20-2: 

1987. 

Kluwer  Academic  Publishers,  Boston,  MA.  198! 

452  p.  Edited  by  G.  Angeletti  and  A.  Bjorsetl 

Descriptors:  "Water  pollution,  "Water  treatmen 
"Pollutant  identification,  "Fate  of  pollutants,  "Pat 
of  pollutants,  "Model  studies,  Aquatic  enviroi 
ment,  Water  management,  Groundwater  pollutiot 
Surface  water,  Municipal  water,  Water  suppl; 
Environmental  quality,  Gas  chromatograph) 
Spectrometers,  Organic  compounds. 

Papers  and  posters  presented  at  the  'Fifth  Europf 
an  Symposium  on  Organic  Micropollutants  in  th 
Aquatic  Environment'  discuss  matters  related  t 
Concerted  Action  COST  641  which  is  part  of  th 
Fourth  R  and  D  Programme  on  the  Environmer 
of  the  Commission  of  the  European  Communitiei 
These  proceedings  provide  an  overview  of  th 
current  studies  and  technical  progress  in  the  are 
of  organic  micropollutants  in  the  aquatic  environ 
ment,  as  they  pertain  to  Europe,  since  the  la< 
symposium  in  October  1985.  The  papers  are  relat 
ed  to  analytical  methodologies  such  as  low-cos 
mass  spectrometry  and  steam  distillation-extrac 
tion,  transport  and  transformation  of  organic  mi 
cropollutants  in  water,  water  treatment  processe 
and  mathematical  modeling,  including  some  chemi 
cal  fate  and  transport  modeling.  Special  session 
were  devoted  to  laboratory  data  treatment  ant 
environmental  scenarios.  (See  W89-06749  thn 
W89-06800)  (Author's  abstract) 
W89-06748 


USE  OF  LOW-COST  MASS  SPECTROMETER! 
FOR  THE  ANALYSIS  OF  ORGANIC  MICRO 
POLLUTANTS  IN  WATER, 

S.  P.  Scott,  R.  L.  Keeling,  H.  James,  A.  Waggott, 
and  P.  Whittle. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


KM  Proceedings  of  the  Fifth  European  Sym- 
um.  Held  in  Rome.  Italy.  October  20-22,  1987. 
wer  Academic  Publishers.  Boston,  MA.  1988.  p 
L  3  fig,  2  tab,  3  ref. 

diptors:  'Water  analysis,  'Spectrometers, 
Mutant  identification.  'Gas  liquid  chromatogra- 
,  'Organic  pesticides.  Pesticides.  Laboratories, 
nomic  aspects.  Organic  compounds,  Phenols, 
zinev 

s  spectrometry  in  combination  with  gas  chro- 
sgraphy  (GC-MS)  has  been  applied  to  the  anal- 

of  organic  compounds  in  water  for  over  a 
ide  Initially,  because  of  the  high  costs  in- 
ed,  only  a  few  central  research  laboratories 
essed  such  equipment.   However,  in  the  last 

years,  manufacturers  have  produced  smaller 
:h-top  mass  spectrometers  at  lower  prices  so 

GC-MS  facilities  have  become  more  widely 
lable.  The  UK  water  undertakings  have,  col- 
vely.  considerable  experience  of  the  two  most 
monly  available  bench-top  GC-MS  systems  - 
Finnigan  Ion  Trap  Detector  (ITD)  and  the 
lett-Packard  Mass  Selective  Detector  (MSD). 
cal  applications  of  these  two  systems  to  the 
(■sis  and  monitoring  of  various  organics,  in- 
ing  phenols,  pesticides,  triazines,  and  geosmin 
lescribed.  Factors  such  as  ease  of  use,  reliabil- 
md  the  quality  of  the  data  produced  by  the 

and  MSD  are  discussed.  The  versatility  of  the 

and  MSD  will  bring  about,  as  methods  are 
loped,  an  overall  reduction  in  the  total 
xt  of  GC's  needed  within  a  laboratory  and 
:fore  a  saving  in  time,  money  and  space.  They 
allow  the  larger  mass  spectrometers  that  may 
resent  in  a  group  to  be  used  more  gainfully, 
accurate  mass  measurement  and  linked  scans. 
also  W89-06748)  (Author's  abstract) 
■06749 


PLING  MICRO-LC  CAPILLARY  GC  AS  A 
L  IN  ENVIRONMENTAL  ANALYSIS, 

•Allteck  Europe,  Eke  (Belgium). 

uquet,  and  C.  Dewaele. 

irganic  Micropollutants  in  the  Aquatic  Envi- 

ent:  Proceedings  of  the  Fifth  European  Sym- 

m.  Held  in  Rome,  Italy,  October  20-22,  1987. 

itx  Academic  Publishers,  Boston,  MA.  1988.  p 

.  6  fig,  34  ref. 

riptors:  'Water  analysis,  'Gas  chromatogra- 
•Pollutant  identification,  'Chemical  analysis, 
iling.  Trace  elements,  Materials  testing. 

iltidimensional  chromatography  system  with  a 
id  fused  silica  Micro-LC  column  connected 
le  with  a  capillary  GC  column  is  described. 
Micro-LC  column  can  act  as  a  sample  clean- 
d/or  a  chemical  class  separation  column  prior 
reduction  of  the  sample  into  the  capillary  GC 
in.  This  technique  was  used  for  analyzing 
lex  mixtures  and/or  trace  compounds  in  corn- 
matrices.  The  typical  low  flow  rates  of  the 
vLC  system  allow  loading  of  the  entire  LC 
volume  into  the  capillary  GC  column.  The 
>f  a  retention  gap  allows  the  injection  of 
al  microliters  without  loss  in  resolution  or 
eak  shape  of  the  components  of  interest.  The 
>-LC  system  is  very  selective  and  can  be  used 
!  straight  phase,  reversed  phase  or  size  exclu- 
tnodel.  The  Micro-LC  column  can  act  as  a 
:ntration  column,  a  sample  clean-up  column 
a  group  separation  column  prior  to  CGC 
sis.  For  many  applications,  sample  prepara- 
tions are  reduced  and  detection  limits  are 
ased.  (See  also  W89-06748)  (Friedmann-PTT) 
06750 


iDARDIZED  ANALYTICAL  METHODS 
EC  PRIORITY  POLLUTANTS, 

imidt. 

•rganic  Micropollutants  in  the  Aquatic  Envi- 
:nt:  Proceedings  of  the  Fifth  European  Sym- 
m.  Held  in  Rome,  Italy,  October  20-22,  1987. 
er  Academic  Publishers,  Boston,  MA.  1988.  p 
1  tab,  6  ref.  H 

jptors:  'Standard  methods,  'Priority  pollut- 
water  analysis,  'Sample  preservation,  *Pol- 
identification,  'Chemical  analysis,  'Haloge- 


nated  pesticides,  'Benzenes,  'Hydrocarbons,  'Or- 
ganic compounds,  Laboratories,  Halogens,  Gas 
chromatography.  Volatility 

Progress  being  made  in  the  analysis  of  the  129  EC 
priority  pollutants  (easily  volatile  halogenated  hy- 
drocarbons, benzene  and  derivatives,  chloroethene, 
phenolic  compounds,  polycyclic  aromatic  hydro- 
carbons) is  discussed.  Except  for  dichloromethane. 
the  results  of  two  interlaboratory  trials,  analyzing 
easily  volatile  halogenated  hydrocarbons,  were 
fairly  satisfying.  Only  a  few  of  the  18  participating 
laboratories  have  tried  to  analyze  dichlorometh- 
ane; most  of  them  reported  far  too  high  values. 
Thus,  the  method  used  in  the  analysis  is  not  suita- 
ble for  the  determination  of  dichloroethane  in  low 
concentrations.  As  for  analysis  of  benzene  and 
derivatives,  the  extraction  procedure  and  head 
space  method  used  in  laboratory  trials  may  not 
yield  the  same  results.  With  benzenes,  interferences 
by  suspended  matter  or  emulsifiers  will  be  smaller 
when  applying  the  head  space  method  instead  of 
the  extraction  procedure.  Laboratory  analysis  of 
chlorethene  included  head  space  gas  chromatogra- 
phy. In  the  case  of  distilled  water  spiked  with  15 
micrograms/L,  recovery  rate  of  95%  and  a  repea- 
tability standard  deviation  SR  of  2.99  micrograms/ 
L  and  a  reproducibility  standard  deviation  of  0.70 
micrograms/L  were  achieved.  For  phenolic  com- 
pounds, gas  chromatography  was  carried  out  using 
two  capillary  columns  of  different  polarity  and 
stationary  phases  installed  in  one  injector.  In  most 
cases,  a  flame  ionic  detection,  or,  in  the  case  of 
polychlorinated  phenols,  an  electron  capture  de- 
tection was  used.  The  HPLC  method  for  the  deter- 
mination of  polycyclic  aromatic  hydrocarbons  was 
used;  values  from  interlaboratory  trials  are  not  yet 
available.  Compared  with  earlier  trial  results,  only 
little  progress  was  made  with  the  current  series, 
due  mainly  to  the  extremely  high  number  of  fluor- 
ocompounds  and  organochlorinated  hydrocarbons 
produced  and  registered.  (See  also  W89-06748) 
(Friedmann-PTT) 
W89-06751 


APPLICATION  OF  BONDED  SILICA  EXTRAC- 
TION COLUMNS  IN  SAMPLE  PREPARATION 
PRIOR  TO  THE  ANALYSIS  OF  ORGANIC  MI- 
CROPOLLUTANTS IN  WATER, 

Analytichem  International,  Cambridge  (England). 
R.  A.  Calverley. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment; Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
31-44.  4  fig,  7  tab,  10  ref. 

Descriptors;  'Water  analysis,  'Pollutant  identifica- 
tion, 'Organic  compounds,  'Chemical  analysis, 
'Ion  exchange,  'Silica,  'Extraction,  Sampling, 
Laboratories,  Cleanup  operations,  Pesticides,  Her- 
bicides, Priority  pollutants,  Halogenated  pesticides. 

For  many  applications  involving  the  extraction, 
concentration  and  purification  of  organic  micro- 
pollutants from  water  samples,  the  use  of  bonded 
silica  extraction  columns  can  be  a  valuable  alterna- 
tive to  traditional  sample  preparation  techniques 
such  as  liquid-liquid  extraction.  The  commercial 
availability  of  a  wide  range  of  bonded  silica  sor- 
bents  means  that  extraction  and  clean-up  proce- 
dures can  now  be  developed  utilizing  non-polar, 
polar  and  ion  exchange  mechanisms.  The  charac- 
teristics of  some  of  these  bonded  silicas  and  the 
nature  of  the  interactions  that  are  possible  between 
the  sorbents  and  organic  compounds  with  which 
they  are  capable  of  interacting  are  described,  in- 
cluding non-polar,  polar,  and  ionic  interactions. 
Details  of  the  procedure  for  the  preparation  of  the 
extraction  columns  prior  to  use  are  given,  with 
some  examples  of  the  uses  of  a  variety  of  different 
sorbents  in  the  extraction,  purification  and  concen- 
tration of  organic  pollutants,  such  as  organochlor- 
ine  pesticides,  neutral  and  acidic  EC  priority  pol- 
lutants, herbicides,  and  polynuclear  aromatic  hy- 
drocarbons, from  water  cited.  (See  also  W89- 
06748)  (Friedmann-PTT) 
W89-06752 


EVALUATION  OF  STEAM  DISTILLATION- 
EXTRACTION  PROCEDURE  FOR  THE  RE- 
COVERY OF  PHENOLS  IN  WATER, 


Barcelona  Univ.  (Spain).  Dept.  of  Analytical 
Chemistry. 

M.  T.  Galceran,  and  F.  J.  Santos. 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy.  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988  p 
46-51.  2  fig,  1  tab,  21  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Phenols,  'Extraction,  'Vapor  compression 
distillation,  'Distillation,  Ion  exchange.  Reagents, 
Chemical  properties,  Polarity,  Solvents. 

The  quantitative  performance  of  steam  distillation 
extraction  for  the  isolation  of  nine  priority  pollut- 
ant phenols  from  water  was  studied,  and  the  recov- 
eries compared  with  those  of  the  direct  extraction 
with  dichloromethane  and  the  two  step  extraction 
using  tetrabutylammonium  as  ion-pair  reagent.  For 
a  concentration  of  1  mg/L  using  acidification, 
strong  salting  of  the  water  sample  and  a  distillation 
time  of  1.5  h,  the  recoveries  were  similar  to  those 
obtained  with  extraction  in  acidic  medium  with 
dichloromethane.  Compounds  of  high  polarity, 
with  strong  interactions  with  water  by  hydrogen 
bonds,  as  p-nitrophenol,  are  not  extracted  by  the 
stream  distillation-extraction  method.  Advantages 
of  the  stream-distillation  method  are  the  dual  isola- 
tion of  phenols  that  diminished  the  simultaneous 
extraction  of  interfering  compounds  and  the  rela- 
tively small  amount  of  solvent  used  that  prevents 
solvent  contamination.  A  disadvantage  is  the  low 
recoveries  for  compounds  as  the  p-nitrophenol  and 
other  nitro  and  amino  phenols  that  can  be  extract- 
ed by  the  direct  extraction  method.  (See  also  W89- 
06748)  (Friedmann-PTT) 
W89-06753 


ISOMER-SPECIFIC  DETERMINATION  OF 
PCDD/PCDF  IN  WATER  LEACHATE  OF  A 
WASTE  LANDFILL, 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.). 

C.  Forst,  L.  Stieglitz,  and  G.  Zwick. 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
52-58.  3  fig,  3  tab. 

Descriptors:  'Dioxins,  'Cleanup  operations,  'Pol- 
lutant identification,  'Chemical  analysis,  'Organic 
compounds,  'Landfills,  'Hazardous  materials, 
Groundwater  pollution,  Leachates,  Sampling,  Gas 
chromatography,  Isomers,  Industrial  wastes, 
Chemical  wastes. 

A  clean-up  procedure  for  the  isomer-specific  anal- 
ysis of  polychlorinated  dibenzodioxins  (PCDDs) 
and  dibenzofurans  (PCDFs)  in  oil  extracts  from 
water  leachate  of  a  hazardous  waste  landfill  is 
described.  The  samples  were  chromatographed  on 
Lumina  B-Super  I,  silica  gel  combined  with  silica 
gel/44%  cone.  H2S04  and  on  Bio  Beads  S-X3. 
Separation  of  2,3,7,8-tetra-CDD  and  final  sample 
purification  were  performed  on  Alumina  B-Super  I 
(micro  column).  Among  the  2,3,7,8-tetra-  to  hexa- 
CDDs/CDFs,  2,3,7,8-TCDD  was  by  far  the  most 
abundant  isomer,  determined  at  a  mean  concentra- 
tion of  70.5  ppb.  Industrial  wastes  from  2,4,5- 
trichlorophenol  production  are  assumed  to  be  the 
main  source  for  this  high  concentration.  From  the 
isomer  distribution  pattern  of  the  hepta-CDFs, 
pentachlorophenol  can  be  considered  as  source  of 
the  higher  chlorinated  PCDDs/PCDFs.  (See  also 
W89-06748)  (Author's  abstract) 
W89-06754 


TECHNIQUES  FOR  THE  IMPROVEMENT  OF 
GASOLINE  ANALYSIS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Organ- 
ic-Analytical Chemistry. 
P.  Slingerland,  and  R.  C.  C.  Wegman. 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988  p 
62-67.  2  tab.  13  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Descriptors:  'Gasoline,  *Pollutant  identification, 
'Chemical  analysis,  *Water  analysis,  'Gas  chroma- 
tography, Chemical  properties,  Data  acquisitions, 
Sampling. 

For  the  automated  analysis  of  gasoline  components 
in  water  samples,  a  gas  chromatograph  equipped 
with  a  multifunction  controller,  an  on-column  au- 
tosampler  and  a  data  acquisition  system  was  used. 
Use  of  retention  indices  improves  the  reliability  of 
the  identification.  However,  components  that 
differ  less  than  0.7  index  units  could  not  be  dis- 
criminated by  the  available  acquisition  software. 
Further  improvements  of  retention  indices  with 
the  described  equipment  are  not  possible.  Improve- 
ment of  the  GC-equipment  is  less  important.  A 
more  accurate  retention  time  registration  is  neces- 
sary. Control  runs  with  GC-MS  are  recommended. 
Pattern  recognition  techniques  could  be  helpful  to 
avoid  serious  mistakes  in  identification  and  quanti- 
tation. (See  also  W89-06748)  (Author's  abstract) 
W89-06756 


IMPROVED  EXTRACTION  METHOD  FOR 
THE  QUANTITATIVE  ANALYSIS  OF  PESTI- 
CIDES IN  WATER, 

Bonn  Univ.  (Germany,  F.R.).  Hygiene  Inst. 
H.  F.  Schoeler,  and  J.  Brodesser. 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988  p 
69-74.  2  fig,  2  tab,  13  ref. 

Descriptors:  'Organic  pesticides,  'Pollutant  identi- 
fication, ""Chemical  analysis,  'Pesticides,  'Water 
analysis,  'Extraction,  'Gas  chromatography, 
'Quantitative  analysis,  Sampling,  Chemical  proper- 
ties, Laboratories,  Solvents,  Detection  limits,  Sur- 
face water,  Groundwater  pollution,  Halogenated 
pesticides. 

A  new  method  for  the  enrichment  of  pesticide 
residues  in  water  by  liquid/liquid  extraction  with 
n-pentane  in  a  light  phase  rotation  perforator  ac- 
cording to  Ludwig  is  described.  Altogether,  44 
compounds  (chloropesticides,  urones,  triazines, 
phosphoric  acid  esters  and  others)  were  analyzed 
at  given  concentrations  by  gas  chromatography. 
Four  phosphoric  acid  esters  and  two  other  com- 
pounds showed  insufficient  recovery  rates  between 
50%  and  less  than  10%  due  to  their  decomposibi- 
lity  in  aqueous  solutions.  All  other  analyzed  sub- 
stances showed  very  good  average  recoveries  of 
80%  to  115%.  Detection  limits  ranged  from  10  to 
100  ng/L,  dependent  on  the  detectors  (ECD, 
PND)  and  enrichment  factor  (1000  and  2000,  re- 
spectively). The  applicability  of  this  enrichment 
method  to  residue  analysis  of  pesticides  in  surface 
water  and  groundwater  is  demonstrated.  Among 
its  advantages  are  the  fact  that  it  offers  fast  exhaus- 
tive extraction  in  30  minutes  by  a  nonpolar  solvent. 
Also,  without  changing  solvent,  different  types  of 
GC-detectors  can  be  utilized.  The  extraction  can 
be  carried  out  within  the  sampling  vessel  by  a 
simple  modification  of  the  rotation  perforator. 
Loss  by  adsorption  on  glass  walls  can  be  avoided. 
(See  also  W89-06748)  (Friedmann-PTT) 
W89-06757 


HYPHENATED  METHODS  (TSP  LC-MS,  DLI 
LC-MS,  LC-TID)  FOR  ANALYZING  ORGANO- 
PHOSPHORUS  PRIORITY  POLLUTANTS, 

Instituto    de    Quimica    Bio-Organica,     Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
D.  Barcelo,  and  J.  Albaiges. 

IN  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium. Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
75-82  5  fig,  35  ref,  append. 

Descriptors:  'Water  analysis,  'Organophosphorus 
pesticide*,  'Pollutant  identification,  'Chemical 
analysis,  'Organic  pesticides,  'Pesticides,  'Spec- 
trometers, 'Gas  liquid  chromatography,  Sampling, 
Laboratories.  Water  pollution.  Organic  com- 
pounds 

oupling  of  several  analytical   techniques  via 
appropriate  interlines  for  monitoring  selected  or- 


ganophosphorus pesticides  (OPs)  included  in  the 
EEC  list  of  priority  pollutants  is  illustrated.  By 
utilizing  positive  and  negative  ion  (PI  and  NI, 
respectively),  'filament  on'  thermospray  liquid 
chromatography-mass  spectrometry  (TSP  LC-MSj 
and  positive  and  negative  chemical  ionization  (PCI 
and  NCI,  respectively)  in  direct  liquid  introduction 
(DLI)  narrow-bore  LC-MS,  with  acetonitrile- 
water  mixtures,  the  characterization  of  several  OPs 
is  achieved.  The  use  of  1%  chloroacetonitrile  in 
the  LC  mobile  phase  in  DLI  LC-MS  is  also  dis- 
cussed. Reversed-phase  narrow-bore  LC  coupled 
to  a  thermionic  detector  (LC-TID)  is  carried  out 
with  methanol-water  mixtures  as  eluent.  Applica- 
tions are  reported  for  the  determination  of  OPs  in 
aquatic  environments.  The  combination  of  PI  and 
Nl  in  TSP  and  the  use  of  PCI,  NCI  and  CLENI  in 
DLI  provided  unequivocal  information  about  the 
OPs.  For  trace  determinations  of  the  OPs,  PI 
should  be  preferred  to  Nl,  in  TSP,  and  NCI  and 
CLENI  to  PCI,  in  DLI  Picogram  levels  can  be 
detected  as  in  GC-NC1  MS,  but  with  simpler  clean- 
up procedures.  Because  of  the  numerous  cluster 
ions  in  the  reagent  gas  spectrum,  TSP  LC-MS 
needs  to  start  scanning  from  higher  mlz  values 
than  in  DLI.  The  LC-TID  system  showed  detec- 
tion limits  of  about  40  pg  for  OPs  using  a  flow  rate 
of  40  microhters/min  with  methanol-water  mix- 
tures. (See  also  W89-06748)  (Friedmann-PTT) 
W89-06758 


HPLC/FLUORESCENCE  SPECTROMETRY  IN 
ANALYSES  OF  PULP  MILL  WASTES  IN  RE- 
CIPIENTS, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
P.  Mikkelson,  J.  Paasivirta,  and  J.  Knuutinen. 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988  p 
88-90.  1  fig,  3  ref. 

Descriptors:  'Pollutant  identification,  'Fluoro- 
metry,  'Humic  acids,  'Pulp  wastes,  'Water  analy- 
sis, Spectrometers,  Extraction,  Chemical  analysis, 
Industrial  wastes. 

A  method  for  the  determination  of  lignin  and 
humic  substances  in  water  by  HPLC  with  fluori- 
metric  detection  is  presented.  Water  samples  are 
extracted  with  ethyl  acetate  and  the  carboxylic 
acids  in  these  extracts  are  labeled  with  4-Br-MMC. 
Results  indicate  that  this  method  might  be  applica- 
ble to  characterization  of  humic  waters  and  differ- 
entiation of  humic  and  lignin  compounds  in  recipi- 
ent waters  of  pulp  mills.  (See  also  W89-06748) 
(Author's  abstract) 
W89-06760 


CHLOROPHENOL  COMPOUNDS  IN  SNOW, 

Jyvaeskylae  Univ.  (Finland).  Inst,  for  Environment 
Research. 

R.  Paukku,  J.  Paasivirta,  M.  Knuutila,  and  S. 
Herve. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
91-96.  3  fig,  2  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Phenols,  'Poly- 
chlorinated  biphenyls,  'Snow,  'Finland,  Sampling, 
Laboratories,  Gas  chromatography,  Chemical 
analysis,  Pollutant  identification. 

Levels  of  polychlorinated  phenols,  guaiacols  and 
catechols  were  studied  in  snows  from  the  North 
Pole,  North,  Central,  and  South  Finland.  One  liter 
of  water  (melted  from  snow)  was  taken,  and  a 
measured  amount  of  2,3,6-trichlorophenol  was 
added  to  make  an  internal  standard.  Potassium 
carbonate  was  added  to  make  the  solution  0.1 
molar,  and  then  shaken  5  minutes  with  5  ml  acetic 
anhydride.  Then,  5  ml  of  hexane  was  added  and 
the  sample  shaken  again  5  min.  The  hexane  layer 
was  evaporated  and  injected  to  a  gas  chromato- 
graph, equipped  with  two  non-identical  columns 
(OV-1701  and  SE-54),  both  leading  to  ECD.  The 
retention  times  of  both  columns  had  to  match  those 
of  authentic  reference  compounds.  Gas  chroma- 
tography was  performed  using  helium  as  the  carri- 


er gas.  Only  Central  and  South  Finland  sail 
contained  known  compounds  above  the  dete 
limit  of  0.5  ng/L.  Airborne  chlorophenol  polli 
appeared  to  be  much  higher  in  South  tha 
Central  Finland.  (See  also  W89-06748)  (F 
mann-Pl  I) 
W89-06761 


ANALYSIS  OF  ODOROUS  SULPHFUR  O 
POUNDS  BY  GAS  CHROMATOGRA1 
AFTER  THERMAL  DESORPTION  FB 
TENAX, 

I.W.  Davies,  and  J.  Yates. 
IN:  Organic  Micropollutants  in  the  Aquatic  E 
ronment:  Proceedings  of  the  Fifth  European  S 
posium,  Held  in  Rome,  Italy,  October  20-22,  1 
Kluwer  Academic  Publishers,  Boston,  MA  191 
97-102.  2  fig,  3  ref. 

Descriptors:  'Gas  chromatography,  'Volati 
•Sulfur  compounds,  'Pollutant  identificai 
Odors,  Wastewater  treatment,  Chemical  anal 
Laboratories,   Flame  photometry,   Spectrome 

An  analytical  method  for  volatile  sulfur  c 
pounds,  which  arose  from  the  need  to  moi 
compounds  known  to  cause  nuisance  odors  in 
atmosphere  near  sewage  treatment  works, 
evaluated.  The  technique  uses  thermal  desorp 
from  Tenax  adsorbent,  cold  trapping  and  trail 
on  to  a  capillary  GC  column  before  chromato 
phy  and  has  been  applied  to  qualitative  analysi 
a  broad  range  of  organic  compounds  by  gas  cl 
matography-mass  spectrometry.  The  techni 
was  modified  to  meet  the  demands  of  the  anal 
of  a  range  of  reactive  volatile  sulfur  compound! 
GC  using  a  sulfur-selective  flame  photometric 
tector.  Factors  affecting  recoveries  from  the 
sorbent  were  identified,  and  efficiency  of  tran 
significantly  improved.  In  addition  to  Tenax  ( 
six  other  adsorbents  were  investigated:  silyla 
Tenax  GC,  Tenax  TA,  silylated  Tenax  TA,  a 
vated  carbon,  Porapak  QS,  and  Carbopack 
coated  with  1.5%  XE60/1%  H3P04.  None 
these  materials  led  to  an  improvement  in  tram 
efficiency.  (See  also  W89-06748)  (Friedmann-PI 
W89-06762 


ORGANIC  PHOSPHATES  IN  SURFA< 
GROUND  AND  DRINKING  WATER, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy). 
S.  Galassi,  and  L.  Guzzella. 
IN:  Organic  Micropollutants  in  the  Aquatic  En 
ronment:  Proceedings  of  the  Fifth  European  Sy 
posium,  Held  in  Rome,  Italy,  October  20-22,  19 
Kluwer  Academic  Publishers,  Boston,  MA.  1988 
108-115.  1  fig,  4  tab,  9  ref. 

Descriptors:  'Water  analysis,  'Water  treatme 
'Organic  compounds,  'Pollutant  identificatic 
'Phosphates,  'Drinking  water,  'Water  analys 
'Italy,  Potable  water,  Water  pollution,  Quanti 
tive  analysis,  Herbicides,  Esters,  Chemical  analys 
Surface  water,  Groundwater  pollution,  Po  Rivi 
Lake  Como,  Adige  River,  Filtration,  Activat 
carbon. 

During  a  survey  undertaken  in  1986  for  triazi: 
herbicide  determination  in  surface  and  drinkii 
water  in  Northern  Italy,  phosphate  esters  we 
found  as  ubiquitous  interfering  compounds,  usii 
the  GLC  technique  with  a  nitrogen/phosphoru 
specific  detector.  As  these  compounds  occurri 
very  frequently  at  levels  higher  than  herbicide 
they  were  identified  and  quantitatively  determine 
TBP  (tri-n-butylphosphate),  TIBP  (tri-iso-buty 
phosphate)  and  TCEP  (tris-2choroethylphosphati 
and  TCEP  (tris-2chloroethylphosphate)  were  vet 
frequent  in  river  Po,  river  Adige  and  Como  lal 
waters,  as  well  as  in  drinking  waters  derived  froi 
these  surface  supplies.  Groundwater  was  much  le: 
polluted.  Treatment  processes  could  reduce  th 
contamination:  filtration  on  activated  carbon  was 
very  efficient  system.  However,  reduction  of  th 
pollution  at  the  source,  at  least  for  the  most  dai 
gcrous  compounds,  should  be  the  most  convenier 
policy.  (See  also  W89-06748)  (Author's  abstracl 
W89-06764 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


VALUATION  OF  DECREE  OF  POLLUTION 
F  TIBER  AND  ANIENE  RIVERS  BY  NITRI- 
OTRIACETIC  ACID, 

one  Univ.  (Italy).  Depl.  of  Chemistry. 
.  Zoccolillo,  G  P.  Cartoni,  M.  Ronchetti,  and  A. 
>elogu 

I  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
isium.  Held  in  Rome.  Italy.  October  20-22,  1987. 
luwer  Academic  Publishers.  Boston.  MA.  1988.  p 
6-120.  2  fig.  1  tab.  5  ref. 

escriptors:  'Water  analysis,  'Pollutant  identifica- 
)n.  'Water  pollution  sources,  'Quantitative  anal- 
iis,  'Detergents,  'Sodium  compounds,  Acidic 
»ler.  Gas  chromatography.  Extraction,  Rivers, 
iblic  health.  Stream  pollution.  Rome,  Italy,  Tiber 
iver,  Aniene  River. 

ke  sodium  salt,  nitrilotriacetic  acid  (NTA),  has 
en  recognized  as  the  most  suitable  substitute  for 
dium  tripolyphosphate  in  detergents.  NTA  intro- 
iction  on  a  large  scale,  however,  has  been  much 
estioned  due  to  fears  of  its  possible  health  effects 
d  its  impact  on  the  environment.  To  evaluate  the 
gree  of  pollution  by  NTA  of  the  Tiber  and 
tiiene  rivers  (Italy),  sampling  was  carried  out  in 
ree  different  periods  of  1987.  The  analytical  pro- 
dure  involved  extraction  from  water,  conversion 
trimethylester,  and  analysis  by  capillary  gas 
romatography.  As  expected,  the  NTA  concen- 
ition  increases  in  both  rivers  when  they  pass 
rough  the  city  of  Rome.  (See  also  W89-06748) 
nedmann-P  1  1 ) 
89-06765 


ONITORING  OF  THE  RIVER  RHEIN  -  EX- 
JRIENCE  GATHERED  FROM  ACCIDENTAL 
ENTS  IN  1986, 

Friege. 

:  Organic  Micropollutants  in  the  Aquatic  Envi- 
nment:  Proceedings  of  the  Fifth  European  Sym- 
sium.  Held  in  Rome,  Italy,  October  20-22,  1987. 
uwer  Academic  Publishers,  Boston,  MA.  1988.  p 
2-143.  4  fig,  2  tab,  14  ref. 

scriptors:  'Water  pollution  control,  'Rhine 
ver,  'Monitoring,  'Stream  pollution,  'Water 
ality,  'Water  analysis,  'Pollutant  identification, 
fater  quality  control,  Water  pollution,  Sampling, 
lemical  wastes.  Drinking  water. 

«er  quality  of  the  river  Rhine  has  been  gradual- 
improving  compared  to  the  situation  in  the  70s. 
us,  more  sensitive  aquatic  organisms  are  now 
tied  in  the  water  body  and  the  banks  of  the 
er.  Therefore,  accidental  events  are  now  more 
portant  for  the  river,  possibly  causing  a  deterio- 
ion  in  the  water  quality.  More  importantly, 
nking  water  supply  may  be  endangered.  In  1986, 
lumber  of  contamination  events  in  the  Rhine 
er  were  reported,  most  of  them  caused  by  acci- 
lts  in  chemical  production  plants.  The  monitor- 
;  strategy  for  the  Rhine  in  Nordrhein-Westfalen 
i  proven  to  be  successful,  and  the  monitoring 
tern  should  be  enhanced.  For  rapid  detection  of 
itaminants  in  the  river,  monitoring  activities  in- 
de  sensitive  chemical  screening  methods  as  well 
biological  tests.  In  order  to  control  waste  water 
1  cooling  water  discharge,  automated  analytical 
terns  should  be  installed  directly  at  the  dis- 
»rge  points  of  a  chemical  production  plant  to 
ect  irregularities  as  fast  as  possible.  Moreover, 
:mical  companies  should  be  required  to  install 
nplers  that  work  automatically.  As  decisions 
'e  to  be  taken  very  quickly,  valid  data  on  the 
tavior  of  all  possible  and  relevant  contaminants 
:h  respect  to  raw  water  purification  should  be 
ulable  on-line.  (See  also  W89-06748)  (Author's 
itract) 
59-06768 


•LLLTION  OF  SARONICOS  GULF 
rHENS,  GREECE)  BY  FOSSIL  FUEL  HY- 
tOCARBONS.  , 

IC  Democritos,  Athens  (Greece) 

Mylona,  N.  Mimicos,  and  E.  Stephanou. 

:  Organic  Micropollutants  in  the  Aquatic  Envi- 

iment:  Proceedings  of  the  Fifth  European  Sym- 

iium.  Held  in  Rome,  Italy,  October  20-22,  1987 

uwer  Academic  Publishers,  Boston,  MA.  1988.  p 


184-188.  6  fig,  1  lab,  5  ref. 


Descriptors:  'Water  pollution  sources,  'Oil  pollu- 
tion. 'Hydrocarbons,  'Chemical  analysis,  'Sam- 
pling, 'Pollutant  identification,  'Petroleum  prod- 
ucts. Sediment  sampler,  Organic  compounds, 
Greece,  Spectrometers,   Extraction,   Fluorometry. 

Sediments  sampled  within  Saronicos  gulf  (Greece) 
were  used  as  geoaccumulators  for  the  assessment 
of  the  status  of  petroleum  pollution  in  this  area. 
Molecular  markers  were  studied  to  identify  the 
source  of  this  pollution.  Samples  of  the  sediment 
surface  were  taken  in  1986  at  locations  in  the  Gulf. 
All  sediment  samples  were  collected  by  a  0.1  sq.  m 
Van  Veen  grab  sampler;  water  was  allowed  drain 
to  off  and  the  samples  were  wrapped  in  aluminum 
foil  and  stored  at  -15  C  until  analysis.  Samples 
were  freezed-dried  and  sieved  through  a  200  mesh 
sieve.  5-20  g  of  the  200  mesh  homogenated  sedi- 
ment samples  were  saponified  with  methanolic 
KOH  for  1.5  hrs  followed  by  extraction  with  n- 
pentane.  Alkanes  were  separated  from  aromatics 
using  an  Alumina  S.G. /column.  A  Finnigan  mass 
spectrometer  Model  4000  with  an  INCOS  2000 
data  system  was  used  for  mass  spectrometric  deter- 
minations. Helium  was  used  for  the  carrier  gas 
with  a  back  pressure  of  0.8  atm.  Results  were 
compared  with  those  obtained  from  a  spectrofluor- 
ometric  analysis.  The  presence  of  a  wide  range  of 
aromatic  compounds  was  typical  of  the  aromatic 
composition  of  petroleums.  The  n-alkane  distribu- 
tion exhibited  a  bimodal  profile,  with  the  first 
mode  ranging  between  n-C  20  and  n-C  26,  and  the 
second  ranging  between  n-C  27  and  n-C  35.  Such  a 
distribution  indicated  a  crude  oil  contribution  and 
a  terrestrial  plant  wax  input.  (See  also  W89-06748) 
(Friedmann-PTT) 
W89-06773 


LEVELS  OF  CHLOROPHENOLS  IN  THE 
RIVER,  GROUND,  AND  DRINKING  WATER 
IN  THE  ZAGREB  AREA, 

Zagreb  Univ.  (Yugoslavia).  Inst,  for  Medical  Re- 
search and  Occupational  Health. 
S.  Fingler,  and  V.  Drevenkar. 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
238-242.  1  fig,  2  tab,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Zagreb, 
'Yugoslavia,  'Organic  compounds,  'Phenols, 
'Groundwater  pollution,  'Drinking  water,  Pollut- 
ant identification.  Quantitative  analysis,  Sampling, 
Stream  pollution,  Groundwater,  Water  analysis, 
Chemical  analysis,  Water  treatment,  Sava  River. 

The  presence  of  4-chloro-,  2,4-dichloro-,  2,4,5-  and 
2,4,6-trichloro-,2,3,4,6-tetrachloro  and  pentachlor- 
ophenol  was  investigated  in  samples  of  Sava  River 
water  and  of  ground  and  drinking  water  collected 
in  the  Zagreb  area.  In  almost  all  of  the  25  river 
water  samples,  higher  chlorophenols  were  detect- 
ed, with  pentachlorophenol  present  in  highest  con- 
centrations, but  not  exceeding  160  ng/cu  dm.  The 
levels  of  chlorophenols  in  groundwater  samples 
collected  in  18  wells  depended  on  the  location  and 
distance  of  the  well  from  the  Sava  River  bed. 
Their  presence  in  the  river  water  did  not  appear  to 
have  an  effect  on  the  purity  of  ground  water 
sampled  from  wells  about  2  km  away  from  the 
river,  among  which  ten  were  supplying  water  to 
the  Zagreb  waterworks.  However,  single  chloro- 
phenols were  detected  in  samples  of  both  chlorin- 
ated municipal  drinking  water  and  non-chlorinated 
drinking  water  from  privately-owned  wells.  The 
occurrence  of  chlorophenols  in  drinking  water 
samples  seemed  to  be  mainly  a  consequence  of 
occasional  contamination  of  groundwater  in  the 
city  of  Zagreb,  where  waterworks  pump  stations 
and  private  wells  are  located  in  certain  city  areas, 
often  near  industrial  plants.  (See  also  W89-06748) 
(Author's  abstract) 
W  89-067  80 


BIOLOGICAL-CHEMICAL  CHARACTERIZA- 
TION OF  EFFLUENTS  FOR  THE  EVALUA- 
TION OF  THE  POTENTIAL  IMPACT  OF  THE 
AQUATIC  ENVIRONMENT, 


National  Swedish  Environment  Protection  Board. 
Solna.  Emission  and  Product  Control  Lab. 
O.  Svanberg,  and  L.  Renberg. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy.  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
244-255.  4  fig,  4  tab,  8  ref. 

Descriptors:  'Bioindicators,  'Effluents,  'Industrial 
wastewater,  'Pollutant  identification,  'Water  pol- 
lution effects,  Aquatic  environment,  Biological 
properties,  Hazardous  materials,  Sweden,  Permits, 
Regulatory  agencies,  Environmental  quality,  Envi- 
ronmental protection. 

The  approach  to  using  integrated  programs  of 
biological  and  chemical  tests  for  characterization 
of  industrial  effluents,  that  has  been  applied  for 
hazard  assessment  by  the  regulatory  agencies  of 
Sweden  for  some  years  is  described.  Most  cases  are 
connected  to  the  claim  on  municipal  and  industrial 
facilities  to  obtain  discharge  permits.  In  other 
cases,  testing  programs  have  been  used  for  direct- 
ing process  modifications  or  external  treatment 
techniques  towards  a  minimization  of  the  environ- 
mental effects  of  the  discharge.  The  biological 
testing  has  found  the  widest  and  most  efficient 
application  for  industrial  plants  with  processes 
emitting  complex  effluents  with  largely  unknown 
chemical  composition  and  environmental  impact. 
The  test  programs  are  applied  in  a  flexible  manner 
depending  on  the  type  of  industry  with  its  process 
modifications,  raw  materials  and  chemicals  added. 
The  character  of  the  receiving  water  body  is  taken 
into  consideration  when  choosing  the  test  orga- 
nisms. (See  also  W89-06748)  (Author's  abstract) 
W89-06781 


PRESENCE  OF  POLYCYCLIC  AROMATIC 
HYDROCARBONS  IN  SURFACE  WATERS 
USED  FOR  THE  PRODUCTION  OF  DRINK- 
ING WATER, 

Antwerpse  Waterwerken  (Belgium). 
F.  Van  Hoof,  and  S.  Aerts. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
318-322.  3  fig,  1  tab,  2  ref. 

Descriptors:  'Hydrocarbons,  'Pollutant  identifica- 
tion, 'Extraction,  'Drinking  water,  'Water  treat- 
ment, Surface  water,  Filters,  Economic  aspects, 
Comparison  studies,  Suspended  load,  Particulate 
matter.  Sedimentation. 

Two  methods  widely  applied  for  isolating  polycy- 
clic  aromatic  hydrocarbons  (PAH)  from  surface 
water  are  compared:  solvent  extraction  using  cy- 
clohexane,  and  solid  surface  extraction.  Higher 
recoveries  were  obtained  through  solvent  extrac- 
tion, while  the  reproducibility  for  both  methods 
was  similar.  In  spite  of  the  higher  costs,  solvent 
extraction  was  selected  for  further  use.  Results 
obtained  on  surface  water  samples  were  strongly 
influenced  by  the  presence  of  suspended  material. 
PAH  were  shown  to  be  mainly  associated  with  the 
larger  suspended  particles,  which  are  removed 
easily  through  sedimentation  in  impoundment  res- 
ervoirs. The  results  obtained  stress  the  need  for 
clearly  identifying  the  sample  type  (filtered  or  not) 
and  the  sampling  point  (before  or  after  impound- 
ment) when  performing  this  analysis  for  evaluating 
water  quality  in  relation  to  legal  requirements.  (See 
also  W89-06748)  (Author's  abstract) 
W89-06788 


MASS  SPECTROMETRIC  IDENTIFICATION 
OF  HALOGENATED  SURFACTANTS  IN  BAR- 
CELONA'S WATER  TREATMENT  PLANT, 

Instituto    de    Quimica     Bio-Organica,     Barcelona 
(Spain).  Lab.  d'Espectrometria  de  Masses. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-06790 


NMR  STUDY  OF  KRAFT  PULP  MILL  WASTE 
AND  NATURAL  HUMIC  SUBSTANCES, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


L.  Virkki,  J.  Knuutinen,  P.  Mannila,  and  J. 
Paasivirta. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
344-346.  2  fig,  3  ref. 

Descriptors:  'Spectrometers,  'Pollutant  identifica- 
tion, 'Quantitative  analysis,  'Humic  acids,  *Pulp 
wastes,  Benzene,  Molecular  structure,  Chemical 
properties,  Kraft  mills,  Chlorination. 

High  field  proton  NMR  spectroscopy  in  DMSO- 
d6  solution  was  applied  to  structural  analysis  of 
main  high  molecular  fractions  of  natural  humus 
and  waste  lignin  from  a  kraft  pulp  mill.  Main 
differences  appeared  in  p-disubstituted  benzene 
proton  and  -CH2  -CO-proton  signals,  which  are 
absent  in  the  spectrum  of  waste  lignin,  obviously 
due  to  chlorination.  Differences  indicate  that  the 
common  p-substituted  aromatic  (AA'BB'  spec- 
trum) and  CH2-neighbor  of  a  carbonyl  group  in 
humus  have  been  chlorinated  away  in  kraft  lignin 
waste.  A  new  observation  of  a  51  Hz  1:1:1  triplet 
in  both  spectra  is  discussed.  A  possible  source  for 
this  triplet  could  be  protons  of  the  CONH  group, 
which  is  common  in  natural  substances  and  inert 
against  chlorination.  Chemical  shift  of  phenyl- 
CONH-R  and  the  appearance  of  coupling  support 
the  assumption  of  CONH  appearing  as  triplets  of 
the  spectra.  (See  also  W89-06748)  (Friedmann- 
PTT) 
W89-06792 


IDENTIFICATION  OF  BIOACCUMULABLE 
COMPOUNDS  IN  KRAFT  BLEACHING  EF- 
FLUENTS, 

Senter  for  Industriforskning,  Oslo  (Norway). 
G.  E.  Carlberg,  H.  Drangsholt,  N.  Gjos,  and  L.  H. 
Landmark. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
347-352.  2  fig,  1  tab,  11  ref. 

Descriptors:  *Water  pollution  sources,  'Pollutant 
identification,  *Pulp  and  paper  industry,  *Pulp 
wastes,  'Bleaching  wastes,  'Water  analysis,  Sam- 
pling, Chemical  properties.  Gas  chromatography, 
Bioaccumulation,  Chlorination. 

The  spent  bleach  liquor  from  the  chlorination 
(60%  chlorine  and  40%  chlorine  dioxide)  and  alka- 
line extraction  stages  of  a  bleach  plant  were  ana- 
lyzed. The  mill  is  a  Kraft  mill  using  a  spruce  and 
pine  mixture.  The  adsorbable  organic  halogen  of 
the  spent  bleach  liquors  was  determined  by  carbon 
adsorption,  combustion  and  microcoulometric  de- 
termination using  a  Dohrman  DX-20  apparatus. 
The  water  samples  were  extracted  with  cyclohex- 
ane  at  pH  2  and  the  extractable  organic  chlorine 
(EOC1)  was  determined  by  neutron  activation  anal- 
ysis. The  compounds  in  the  cylclohexane  extracts 
were  analyzed  by  a  combined  gas  chromatograph/ 
mass  spectrometric  system,  Finnigan  4021  quadru- 
ple mass  spectrometer  equipped  with  a  Finnigan 
9610  gas  chromatograph  and  an  Incos  2300  Data 
System.  Between  0.25  and  1%  of  the  adsorbable 
organic  halogen  in  the  spent  bleach  liquors  bound 
to  potentially  bioaccumulable  compounds.  Chlor- 
inated thiophenes,  phenols  and  terpene  derivatives 
were  identified  in  the  lipophilic  fraction.  (See  also 
W89-06748)  (Friedmann-PTT) 
W89-06793 


CHEMOMETRICS  IN  ENVIRONMENTAL  AN- 
ALYTICAL CHEMISTRY, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Organ- 
ic-Analytical Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-O6800 


MICROBIOLOGICAL  TESTING  OF  SOILS  IR- 
RIGATED WITH  EFFLUENTS  FROM  TERTI- 
ARY LAGOONING  AND  SECONDARY  TREAT- 
MENT, 
Societe  du  Canal  de  Provence  el  d'Amcnagement 


de  la  Region  Provencale  le  Tholonet,  Aix-en-Prov- 

ence  (France).  Inst.  Mediterraneen  de  I'Eau. 

M.  Cadillon,  and  L.  Tremea. 

IN:  Treatment  and   Use  of  Sewage  Effluent   for 

Irrigation,  Butterworths,  London.  1988   p  344-351, 

5  tab. 

Descriptors:  'Soil  tests,  'Tertiary  wastewater 
treatment,  'Wastewater  lagoons,  'Secondary 
wastewater  treatment,  'Wastewater  irrigation,  'Ir- 
rigation effects,  'Irrigation,  'Water  reuse,  'Micro- 
biological studies,  'Irrigation  water,  Coliforms, 
Pathogens,  Microorganisms,  Incubation,  Soil  con- 
tamination, Lagoons,  Wastewater  treatment,  Sec- 
ondary wastewater,  Water  pollution  sources, 
France,  Soil  bacteria,  Water  quality. 

The  results  of  a  microbiological  study  of  soils 
irrigated  with  effluents  from  tertiary  lagooning  in 
Porquerolles,  France  and  from  secondary  treat- 
ment in  Cogolin,  France  are  summarized.  The 
bacteria  under  investigation  were  cultivated  on 
specific  media  under  precise  incubation  conditions 
using  water  and  soil  samples.  The  results  showed 
no  significant  difference  between  the  densities  of 
the  indicator  bacteria  irrigated  with  wastewater 
and  those  in  soil  irrigated  with  groundwater.  No 
pathogenic  bacteria  (staphylococci  and  salmonel- 
lae)  were  removed  from  the  soil,  there  was  no 
accumulation  of  indicator  bacteria  in  the  soil  from 
one  year  to  the  next,  and  the  type  of  irrigation  had 
no  direct  influence  on  soil  contamination.  Howev- 
er, the  type  of  irrigation  did  have  an  indirect  role 
in  the  case  of  secondary  effluents  where  the  quanti- 
ty of  water  applied  influences  the  total  content. 
(See  also  W89-06801)  (White-Reimer-PTT) 
W89-06825 


HYDROGEOLOGY  AND  GROUND-WATER 
QUALITY  OF  LANNON-SUSSEX  AREA, 
NORTHEASTERN  WAUKESHA  COUNTY, 
WISCONSIN, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-06864 


WATER-DATA  PROGRAM  OF  THE  U.S.  GEO- 
LOGICAL SURVEY  IN  KANSAS,  FISCAL 
YEAR  1983, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-06867 


ANALYSIS  OF  AZO  DYES  IN  WATER  BY 
HIGH-PERFORMANCE  LIQUID  CHROMA- 
TOGRAPHY WITH  A  SWEPT-POTENTIAL 
ELECTROCHEMICAL  DETECTOR, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Chemis- 
try. 

P.  E.  Sturrock. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  202585/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Georgia  Environmental  Resources  Center, 
Atlanta,  Report  ERC  02-87,  March  1987.  17p,  5 
fig,  1  tab,  9  ref.  USGS  contract  14-08-0001-G1219. 
USGS  project  G 1219-06. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Analytical  techniques,  'Electrochemistry, 
'Chromatography,  'Dye  concentrations. 

The  summarized  research  investigated  the  applica- 
tion of  a  new  electrochemical  detector  to  the  high- 
performance  liquid  chromatographic  analysis  of 
water  for  azo  dyes.  The  detector  is  a  computer- 
controlled  device  capable  of  being  programmed  to 
operate  in  many  modes.  Rapid-sweep  square-wave 
voltammetry,  the  preferred  mode  of  operation 
where  applicable,  was  applied  successfully  to  the 
azo  dyes.  For  these  compounds,  the  detector  is 
more  sensitive  than  a  photometric  detector,  and 
the  swept  mode  of  operation  is  useful  in  resolving 
components  not  separated  completely  by  the  chro- 
matographic column.  (Sturrock-GA  Inst.  Tech.) 
W89-06895 
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GROWTH-SLPPORTING  ACTIVITY   I  OR 

GIONELLA  PNEUMOPHILA  IN  TAP  HA 

CULTURES   AND   IMPLICATION    OF    ID 

MANNELLID   AMOEBAE   AS  GROVMH    I 

TORS, 

Pittsburgh  Univ.,  PA.  Dept.  of  Pathology 

R.  M   Wadowsky,  L.  J.  Butler,  M.  K  Co'ok.  S. 

Verma,  and  M.  A.  Paul 

Applied       and       Environmental       Microbio 

AEMIDF,  Vol.  54,  No.  11,  p  2677-2682.  No' 

ber  1988.  4  fig,  1  tab,  28  ref. 

Descriptors:  'Legionella,  'Drinking  water,  *W 
pollution  sources,  'Growth  cultures.  *Bact 
♦Growth,  Cyanophyta,  Algae,  Heterotrophic 
teria,  Pathogenic  bacteria,  Microbiological  stu 
Culturing  techniques,  Filtration,  Ecology. 

Studies  were  done  with  two  tap  water  cult 
(WS1  and  WS2)  containing  Legionella  pneu 
phila  and  associated  microbiota  to  characK 
growth-supporting  activity  and  assess  the  rels 
importance  of  the  microbiota  in  supporting  m 
plication  of  L.  pneumophila.  The  growth-supf 
ing  factor(s)  was  separated  from  each  cultun 
filtration  and  the  retentate  suspended  in  sterile 
water.  Multiplication  of  L.  pneumophila  occu 
when  both  the  retentate  suspension  and  the  fill 
from  either  culture  were  inoculated  into  sterile 
water.  L.  pneumophila  did  not  multiply  in 
water  inoculated  with  only  the  filtrate.  Gro\ 
supporting  activity  of  the  retentate  suspen 
from  WS1  was  inactivated  at  60  C  but  unaffet 
at  0,  25,  and  45  C  after  30-min  incubations  Fil 
tion  experiments  indicated  that  the  growth-: 
porting  factor(s)  in  WS1  was  2  to  5  micron: 
diameter.  Ciliated  protozoa  were  not  detectet 
either  culture.  Hartmannellid  amoebae  were  t 
clusively  demonstrated  in  WS2  but  not  in  WS1 
pneumophila  multiplied  in  tap  water  inoculi 
with  the  amoebae  and  the  1 -micron  filtrate 
WS2.  No  multiplication  occurred  in  tap  w; 
inoculated  with  the  filtrate  only.  Growth-supp 
ing  activity  for  L.  pneumophila  may  be  presen 
plumbing  systems;  hartmannellid  amoebae  app 
to  be  important  determinants  of  multiplication 
L.  pneumophila  in  some  tap  water  cultures,  (i 
thor's  abstract) 
W89-05792 


LONG-TERM  SURVIVAL  OF  HEPATITIS 
VIRUS  AND  POLIOVIRUS  TYPE  1  IN  MINI 
AL  WATER, 

Centre  de  Recherches  du  Service  de  Sante  i 

Armees,   Lyon  (France).   Div.  de  Microbiolog 

E.  Biziagos,  J.  Passagot,  J.-M.  Crance,  and  R. 

Deloince. 

Applied       and       Environmental       Microbiolo 

AEMIDF,  Vol.  54,  No.  11,  p  2705-2710,  Nove 

ber  1988.  2  fig,  3  tab,  34  ref. 

Descriptors:  'Mineral  water,  'Water  polluti 
sources,  'Viruses,  'Survival,  'Human  diseas 
Culturing  techniques,  Infection,  Temperature,  F 
gression  analysis,  Microbiological  studies,  D 
eases. 

The  survival  in  mineral  water  of  hepatitis  A  vit 
(HAV)  and  poliovirus  type  1  was  compared,  und 
controlled  experimental  conditions,  at  4  C  a: 
room  temperature.  Viral  infectivity  titers  were  c 
termined  by  cell  culture  titration,  while  HAV  an 
genicity  was  monitored  by  radioimmunoassay  en 
point  titration.  Both  viruses  persisted  longest  at 
C.  At  this  temperature,  after  1  year  of  exposui 
the  inactivation  of  either  HAV  or  poliovirus  type 
was  not  important.  At  room  temperature,  poliov 
rus  type  1  was  not  detected  after  300  days,  where 
HAV  was  still  infectious.  For  both  temperature 
the  computed  regression  coefficients  of  best-l 
lines  for  inactivaltion  rates  for  the  two  viruses  We 
significantly  different.  The  survival  of  HAV  w, 
also  studied  at  4C  and  room  temperature  in  mine 
al  water  with  5-  and  50-micrograms/ml  prote 
concentrations  (i.e.,  purity  of  the  virus  suspensioi 
for  120  days.  As  shown  by  comparison  of  ll 
regression  coefficients  for  the  inactivation  rate 
the  stability  of  HAV  in  mineral  water  depends  o 
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roiem  concentration  and  temperature.  Radioim- 
■noassay-endpoinl  titration  results  showed  inacti- 
ition  patterns  similar  to  those  of  cell  culture 
[ration,  svith  the  most  significant  reduction  in 
AV  antigenicit)  at  room  temperature.  At  the 
w>  temperatures,  the  infectivity  of  HAV  declined 
a  faster  rate  than  the  antigenicity.  (Author's 
ptract) 
'89-05793 


PLASMIDS  IN  ENVIRONMENTAL  VIBRIO 
HOLERAE  NON-Ol  STRAINS, 

alencia  Univ.  (Spain).  Dept.  of  Microbiology. 
Amaro.  R.  Aznar.  E.  Garay.  and  E.  Alcaide, 
pplted  and  Environmental  Microbiology 
EMIDF.  Vol.  54,  No.  11,  p  2771-2776.  Novem- 
r  1988.  1  fig.  4  tab.  36  ref.  Comision  Asesora  de 
vestigacion  Cientifica  y  Tecnica  PR83-3166. 

escriptors:  'Bacterial  analysis.  'Bacterial  physi- 
ag\.  'Vibrio.  'Plasmid  transfer.  Public  health, 
telating  agents,  Enzymes,  Isolation,  Physiologi- 
I  ecology.  Microbiological  studies,  Pathogenic 
cteria.  Aquatic  environment. 

le  occurrence  of  drug  resistance  and  its  plasmid- 
•diated  transferability  was  investigated  in  140 
vironmental  strains  of  Vibrio  cholerae  non-Ol 
d  6  strains  of  Vibrio  cholerae,  both  Ol  and  non- 
I  of  clinical  origin.  Of  the  146  strains  tested, 
%  were  resistant  to  at  least  one  drug  and  74% 
ire  resistant  to  two  or  more  antibiotics.  The  Ol 
ains  were  susceptible  to  all  antibiotics  used.  A 
al  of  26  of  28  selected  resistant  wild  strains 
tried  R  plasmids  that  were  transferable  by  intra- 
icific  and  intergeneric  matings.  The  most 
mmon  transmissible  R  factor  determined  resist- 
■x  to  ampicillin.  amoxicillin,  and  sulfanilamide 
»%),  followed  by  resistance  to  ampicillin  and 
oxicillin  (13%)  and  resistance  to  ampicillin, 
oxicillin,  phosphomycin,  and  sulfanilamide 
fc).  Comparison  of  the  three  methods  of  plasmid 
Jysis  showed  that  the  method  of  Birnboim  and 
ily  without  EDTA  and  lysozyme  was  optimal 
isolation  of  both  large  and  small  plasmids  in 
vironmental  V.  cholerae  strains.  Most  strains 
•bored  more  than  one  plasmid,  and  the  molecu- 
sizes  ranged  from  1.1  to  74.8  megadaltons.  The 
smids  of  high  molecular  size  (around  74  mega- 
tons) were  responsible  for  the  resistance  pattern 
nsferred  and  were  maintained  with  high  stability 
:he  hosts.  (Author's  abstract) 
19-05795 


>LE  OF  SUBLETHAL  INJURY  IN  DECLINE 
BACTERIAL    POPULATIONS    IN    LAKE 
kTER, 

rnell  Univ.,  Ithaca,  NY.  Lab.  of  Soil  Microbi- 

gy 

R.  Gurijala,  and  M.  Alexander, 
phed       and       Environmental       Microbiology 
:MIDF,  Vol.  54,  No.  11,  p  2859-2861,  Novem- 
1988.  2  fig,  13  ref.  EPA  Cooperative  Agree- 
MCR812233. 

scriptors:  'Sublethal  effects,  'Fate  of  pollutants, 
>pulation  dynamics,  'Bacteria,  'Lakes,  Water 
lution  effects,  Escherichia  coli,  Pseudomonas, 
Hisiella,  Culture  media.  Survival. 

Ilowing  their  addition  to  lake  water,  the  popula- 
is  of  Escherichia  coli  and  of  antibiotic-resistant 
tins  of  Pseudomonas  fluorescens,  Agrobacter- 
i  tumefaciens.  Micrococcus  flavus,  Rhizobium 
liloti,  and  Klebsiella  pneumoniae  declined  rapid- 
as  determined  by  counting  on  media  containing 
ibacterial  compounds.  The  estimates  of  popula- 
i  sizes  were  occasionally  higher  if  procedures 
re  used  that  permitted  possible  resuscitation  of 
ired  cells  No  resuscitation  procedure  yielded 
isistemly  higher  estimates  of  populations  of  sur- 
tng  cells  than  the  use  of  selective  media  alone. 
:  patterns  of  survival  of  the  test  bacteria  in  lake 
ler  amended  with  eucaryotic  inhibitors  were 
:ntially  the  same  whether  a  resuscitation  proce- 
e  was  used  or  not,  and  the  patterns  of  survival 
sterile  lake  water  or  buffer  were  the  same 
ether  counts  were  made  on  selective  media  or 
media  without  antibacterial  agents.  On  the  basis 
the  methods  u^ed  to  show  sublethal  injury 
sed  by  stress,  it  is  suggested  that  such  injury  to 


the  test  bacteria  is  not  a  significant  factor  involved 
in  their  decline  in  lake  water.  (Author's  abstract) 
W89-05800 


ROLE  OF  COMPLEXATION  PROCESSES  IN 
CADMIUM  MOBILIZATION  DURING  ESTUA- 
RINE  MIXING, 

Utrecht   Rijksuniversiteit  (Netherlands).   Dept.  of 

Geochemistry. 

R.  N.  J.  Comans.  and  C.  P.  J.  van  Dijk. 

Nature  NATUAS,  Vol.  336,  No.  6195,  p  151-154 

November  10,  1988.  3  fig.  1  tab,  24  ref. 

Descriptors:  'Sorption,  'Cadmium,  'Mixing,  'Es- 
tuaries, 'Suspended  solids,  'Path  of  pollutants, 
Heavy  metals.  Trace  metals.  Particulate  matter. 
Equilibrium,  Adsorption,  Chemical  reactions. 

Experiments  were  conducted  to  investigate  both 
the  reversibility  of  cadmium  sorption  on  riverine 
suspended  particles  in  fresh  water  and  the  desorp- 
tion process  of  pre-adsorbed  cadmium  in  more 
saline  water.  In  adsorption,  an  initial  period  of 
rapid  uptake  of  cadmium  from  solution  is  followed 
by  slow  uptake  processes  that  continue  over  sever- 
al days.  Cadmium  was  released  rapidly  from  the 
solids  during  the  early  stage  of  desorption,  and 
continued  slowly  over  the  entire  reaction  period. 
There  is  no  significant  hysteresis  between  the 
isotherms  of  cadmium  adsorption  and  desorption 
after  an  equilibration  period  of  12  days;  the  distri- 
bution of  cadmium  between  the  particles  and  the 
solution,  after  adsorption,  is  restored  after  desorp- 
tion under  similar  conditions.  This  demonstrates 
that  the  sorption  process  of  cadmium  on  these 
natural  suspended  particles  is  completely  reversi- 
ble. Complexation  reactions  in  solution  can  com- 
pletely account  for  the  amount  of  cadmium  re- 
leased from  suspended  particles.  It  is  concluded 
that  cadmium  is  not  irreversibly  fixed  on  particles, 
but  can  be  released  in  response  to  changes  in  the 
aquatic  environment.  This  may  have  important 
implications  for  the  bioavailability  of  particle- 
bound  cadmium.  (Doria-PTT) 
W89-05813 


RISK  ANALYSIS  OF  AQUIFER  CONTAMINA- 
TION BY  BRINE, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05820 


PREDICTION  BY  THE  METHOD  OF  MO- 
MENTS OF  TRANSPORT  IN  A  HETEROGENE- 
OUS FORMATION, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  K.  Kitanidis. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4 
p  453-473,  September  30,  1988.  6  fig,  29  ref  NSF 
Grants  ECE-85 17598  and  ECS  8515  135,  Minneso- 
ta Water  Resources  Center  Grant  USDI  14-08- 
0001-G1025-02. 

Descriptors:  'Geohydrology,  'Path  of  pollutants, 
'Plumes,  'Solute  transport,  'Groundwater  move- 
ment, Advection,  Spatial  variation.  Mixing,  Differ- 
ential equations,  Mathematical  analysis.  Random 
processes.  Geologic  properties. 

Natural  geologic  formations  are  highly  heteroge- 
neous. It  is  impossible  and  often  unnecessary  to 
describe  in  deterministic  terms  the  spatial  variabili- 
ty of  their  properties.  However,  the  hydrogeologic 
properties  may  be  represented  in  probabilistic 
terms.  Prediction  of  solute  transport  may  then  be 
defined  as  the  derivation  of  the  probabilistic  prop- 
erties of  concentration.  The  work  deals  with  the 
first  two  integral  (or  spatial)  moments  of  solute 
concentration  in  a  heterogeneous  formation  of  infi- 
nite extent.  The  first  moment  is  the  vector  of  the 
mean  position  of  the  centroid  of  the  plume  and.  in 
a  generalized  sense,  represents  advection.  The 
second  moment  is  the  matrix  of  dyadics  of  the 
mean  squared  displacement  about  the  average  posi- 
tion of  the  centroid  of  the  plume  and.  again  in  a 
generalized  sense,  represents  dispersion.  Assuming 
that  the  mixing  at  the  laboratory  scale  is  Fickian, 
with  random  but  time-invariant  velocities  and  lab- 
scale  dispersion  matrices,  the  differential  equations 
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satisfied  by  the  first  two  moments  are  derived.  An 
analytical  first-order  (or  small  perturbation)  solu- 
tion was  obtained  for  stationary  velocity  and  com- 
pared with  a  numerical  solution.  (Author's  ab- 
stract) 
W89-05863 


LIFETIME  PROBABILITY  DENSITY  FUNC- 
TION FOR  SOLUTE  MOVEMENT  IN  THE 
SUBSURFACE  ZONE, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito,  and  W.  A.  Jury. 

Journal  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4, 
p  503-518.  September  30,  1988.  3  fig.  42  ref.  NSF 
Grant  ECE-85 13726.  University  of  California 
Water  Resources  Research  Center  Grant  W-703. 

Descriptors:  'Statistical  analysis,  'Path  of  pollut- 
ants, 'Probability  density  function,  'Solute  trans- 
port, 'Groundwater  movement,  'Travel  time, 
Convection-dispersion  equation,  Mathematical 
equations.  Sand  aquifers,  Stochastic  hydrology. 

The  conceptual  basis  and  physical  significance  of 
the  lifetime  probability  density  function  (PDF)  and 
its  important  special  case,  the  travel  time  PDF,  are 
discussed.  The  field-scale  measurement  and  use  of 
these  two  PDFs  in  characterizing  solute  mass 
transfer  and  solute  concentrations  in  the  subsurface 
zone  are  described  along  with  their  physical  inter- 
pretation as  lifetime  or  travel  time  'spectra.'  The 
relation  between  the  travel  time  PDF  and  mecha- 
nistic models  of  subsurface  solute  transport  (e.g., 
the  convection-dispersion  equation)  is  illustrated 
with  an  application  to  three-dimensional  reactive 
solute  movement  in  a  sand  aquifer.  (Author's  ab- 
stract) 
W89-05865 


DICHLOROBENZENE  IN  GROUND  WATER- 
EVIDENCE  FOR  LONG-TERM  PERSISTENCE, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
L.  B.  Barber. 

Ground  Water  GRWAAR,  Vol.  26,  No.  6,  p  696- 
702,  November-December  1988.  3  fig,  4  tab,  35  ref. 

Descriptors:  'Benzenes,  'Chlorinated  hydrocar- 
bons, 'Fate  of  pollutants,  'Solute  transport,  'Path 
of  pollutants.  Groundwater  pollution,  Wastewater 
disposal,  Microbial  degradation.  Long-term  per- 
sistence, Groundwater  movement,  Plumes,  Surfac- 
tants. 

Hydrologic  and  geochemical  evidence  were  used 
to  establish  the  long-term  persistence  of  dichloro- 
benzene  in  groundwater  that  has  been  contaminat- 
ed from  50  years  of  rapid-infiltration  sewage  dis- 
posal. An  extensive  plume  of  dichlorobenzene  ex- 
tends more  than  3,500  m  downgradient  from  the 
disposal  beds,  with  concentrations  of  the  combined 
isomers  ranging  from  less  than  0.01  to  over  1.0 
micrograms/L.  Based  on  estimates  of  maximum 
groundwater  flow  velocities,  a  minimum  age  of  20 
years  was  established  for  the  farthest  downgradient 
zone  of  dichlorobenzene  contamination.  Branched- 
chained.  alkylbenzenesulfonic  acid  surfactants, 
which  were  introduced  into  the  groundwater  prior 
to  1966,  occur  along  with  dichlorobenzene  in  the 
downgradient  part  of  the  plume,  further  establish- 
ing residence  of  the  compounds  in  the  aquifer  for 
at  least  20  years.  Although  dichlorobenzene  can  be 
biologically  degraded  under  aerobic  conditions,  its 
persistence  at  this  field  site  is  attributed  to  the 
dynamics  of  the  groundwater  system.  Denitrifying 
conditions,  resulting  from  the  degradation  of  or- 
ganic compounds  in  the  aquifer  near  the  disposal 
beds,  appear  to  have  enhanced  the  persistence  of 
dichlorobenzene.  which  has  not  degraded  by  an- 
aerobic bacteria.  Biological  degradation  of  dichlor- 
obenzene in  the  aerobic  part  of  the  plume  down- 
gradient  from  the  source  is  probably  limited  by  the 
paucity  of  a  suitable  organic-carbon  substrate  and 
the  low  concentration  of  dissolved  oxygen  in  the 
contaminated  groundwater.  (Author's  abstract) 
W89-05872 
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MODIFYING  THE  USGS  SOLUTE  TRANS- 
PORT COMPUTER  MODEL  TO  PREDICT 
HIGH-DENSITY  HYDROCARBON  MIGRA- 
TION, 

Washington  State  Univ.,   Pullman.   Depl.  of  Civil 

and  Environmental  Engineering. 

M.  A,  Hossain,  and  M.  Y.  Corapeioglu. 

Ground  Water  GRWAAR,  Vol.  26,  No.  6,  p  717- 

723,  November-December  1988.  2  fig,  3  tab,  10  ref. 

Descriptors:  'Computer  models,  *Solute  transport, 
*Model  studies,  *Path  of  pollutants,  'Groundwater 
pollution,  'Chlorinated  hydrocarbons,  Soil  con- 
tamination, Chemical  wastes,  Accidents,  Mathe- 
matical models.  Waste  dumps. 

Chlorinated  hydrocarbons,  such  as  trichloroethy- 
lene  (TCE),  trichloroethane  (TCA),  tetrachlor- 
oethylene  (PCE),  chloroform,  and  carbon  tetra- 
chloride, enter  soils  and  groundwater  from  chemi- 
cal waste  disposal  sites  and  from  accidents.  The 
migration  of  such  high-density  hydrocarbons  in  a 
natural  gradient  unconfined  gravel  aquifer  was 
studied.  The  Buckley-Leverett  approach  was  ex- 
tended to  a  2-dimensional  case  to  simulate  a  high- 
density  immiscible  hydrocarbon  displacing 
groundwater  in  a  gravity-driven  system.  Previous- 
ly developed  governing  equations  were  solved  by 
modifying  the  U.S.  Geological  Survey)  solute 
transport  model.  The  modification  incorporates  the 
fractional  flow  curves  of  water  and  their  saturation 
derivatives  in  vertical  and  horizontal  directions  as 
functions  of  degree  of  water  saturation.  The  details 
of  the  modification  techniques  are  given,  and  nu- 
merical results  are  presented  for  a  hydrocarbon 
spill.  The  numerical  results  show  that  high-density, 
low-viscosity  immiscible  chlorinated  hydrocarbons 
can  travel  deeper  and  further  in  contrast  to  lower- 
density,  higher-viscosity  compounds,  and  that  the 
migration  is  dominated  by  gravity,  largely  uncou- 
pled from  the  horizontal  component,  until  the 
plume  reaches  the  lower  boundary.  (Author's  ab- 
stract) 
W89-05875 


ROLE  OF  INTERCEPTOR  DITCHES  IN  LIM- 
ITING THE  SPREAD  OF  CONTAMINANTS  IN 
GROUND  WATER, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05877 


BIODEGRADATION  OF  SURFACTANTS  IN 
SATURATED  SUBSURFACE  SEDIMENTS:  A 
FIELD  STUDY, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
T.  W.  Federle,  and  G.  M.  Pastwa. 
Ground  Water  GRWAAR,  Vol.  26,  No.  6,  p  761- 
770,  November-December  1988.  8  fig,  tab,  33  ref. 

Descriptors:  *Fate  of  pollutants,  'Surfactants, 
'Biodegradation,  'Sediments,  'Subsurface  water, 
'Saturation  zone,  Stabilization  ponds,  Laundro- 
mats, Microbial  degradation,  Wastewater  disposal, 
Bacterial  analysis.  Mineralization,  Adsorption, 
Linear  alkyl  sulfonates,  Field  tests,  Ammonium 
Compounds,  Microbiological  studies,  Biomass,  Ra- 
dioehemistry,  Radioactive  half-life. 

The  mineralization  of  linear  alkylbenzene  sulfonate 
(LAS),  linear  alcohol  ethoxylate  (LAE),  benzyla- 
mine,  and  monoalkyl  and  dialkyl  quarternary  am- 
monium compounds  was  determined  as  a  function 
of  depth  in  sediment  profiles  from  beneath  a  laun- 
dromat wastewater  pond  and  pristine  control 
pond.  In  addition,  bacterial  number,  microbial  ac- 
tivity, and  concentrations  of  LAS  and  quarternary 
ammonium  compounds  were  measured.  Surfactant 
concentration  decreased  dramatically  with  increas- 
ing depth  in  the  laundromat  profile.  Bacterial 
number  and  activity  decreased  with  depth  in  both 
profiles;  however,  biomass  and  activity  were 
higher  in  the  laundromat  profile.  Mineralization 
was  measured  by  amending  samples  with  (14 
labeled  substrates  and  following  the  evolution  of 
CI402  with  time.  I. AS  was  mineralized  without  a 
lag  period  at  all  depths  in  the  laundromat  profile; 
its  half-life  ranged  from  3.2  to  16.5  days.  In  the 
I  Ontrol  pond,  il  was  mineralized  more  slowly  (hall- 


life  5.2  to  1540  days)  and  only  after  a  lag  period  of 
2  to  40  days.  LAE  was  also  mineralized  with 
shorter  lags  and  more  rapidly  in  the  laundromat 
than  in  the  control  profile;  half-lives  ranged  be- 
tween 2.8  to  8.6  days  in  the  former  and  3.5  to  137 
days  in  the  latter  Although  monoalkyl  and  dialkyl 
quarternary  ammonium  compounds  were  not  min- 
eralized in  the  control  profile,  slow  but  significant 
mineralization  of  these  compounds  occurred  in  the 
laundromat  profile.  Benzylamine  was  rapidly  de- 
graded without  a  lag  in  both  profiles.  Field  con- 
centration data  and  the  results  of  mineralization 
studies  indicated  that  biodegradation  combined 
with  the  effects  of  adsorption  is  a  practical  mecha- 
nism of  surfactant  removal  in  subsurface  environ- 
ments. In  addition,  adaptation  resulting  from  expo- 
sure of  microbial  communities  to  surfactants  is  an 
important  factor  governing  the  fate  of  surfactants 
in  the  subsurface.  (Author's  abstract) 
W89-05880 


TIME  DOMAIN  ELECTROMAGNETIC 

SOUNDINGS  FOR  MAPPING  SEA-WATER  IN- 
TRUSION IN  MONTEREY  COUNTY,  CALI- 
FORNIA. 

Monterey  County  Food  Control  and  Water  Con- 
servation District,  Salinas,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-05881 


NUMERICAL  MIXING  ZONE  MODEL  FOR 
WATER  QUALITY  ASSESSMENT  IN  NATU- 
RAL STREAMS:  CONCEPTUAL  DEVELOP- 
MENT, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
S.  S.  Park,  and  C.  G.  Uchrin. 

Ecological  Modelling  ECMODT,  Vol.  42,  No.  3/ 
4,  p  233-244,  September  1988.  8  fig,  16  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
'Fate  of  pollutants,  'Outfall,  'Mathematical 
models,  'Wastewater  disposal,  'Streams,  'Mixing, 
Aquatic  life.  Numerical  analysis,  Water  quality 
standards,  Advection. 

A  mixing  zone  is  an  area  of  a  water  body  contigu- 
ous to  wastewater  disposal  site  in  which  the  water 
quality  does  not  comply  with  the  water  quality 
standards.  The  zone  has  been  considered  as  one  of 
the  water  quality  characteristics  for  the  protection 
of  indigenous  aquatic  biota  and  regulated  by  the  in- 
zone  quality  and  volumetric  configuration.  The 
conceptual  development  of  a  numerical  model 
which  can  predict  the  in-zone  quality  and  volumet- 
ric configuration  in  natural  streams  is  presented. 
The  model  is  based  on  the  transformed  advection- 
dispersion  equation  where  transverse  distance  is 
replaced  by  dimensionless  cumulative  discharge. 
(Author's  abstract) 
W89-05884 


MODELLING  LONG  TERM  STREAM  ACIDI- 
FICATION TRENDS  IN  UPLAND  WALES  AT 
PLYNLIMON, 

Institute  of  Hydrology,  Wallingford  (England). 

P.  G.  Whitehead,  B.  Reynolds,  M.  Hornung,  C. 

Neal,  and  J.  Cosby. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  4,  p 

357-368.  October-December  1988.  7  fig,  3  tab,  26 

ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Catchment  areas,  'Acid  streams,  'Refor- 
estation, 'Acid  rain,  'Wales,  Coniferous  forests, 
Historical  trends. 

Historical  reconstructions  and  prediction  of 
streamwatcr  acidification  are  presented  for  moor- 
land and  afforested  catchments  in  the  Welsh  Up- 
lands at  Plynlimon.  MAGIC  (Model  of  Acidifica- 
tion of  Groundwater  in  Catchments)  is  validated 
by  application  to  an  afforested  catchment.  MAGIC 
is  used  to  illustrate  that  atmospheric  deposition  is 
primarily  responsible  for  stream  acidification  but 
thai  conifer  afforestation  can  enhance  stream  acidi- 
ty. The  historical  trends  determined  by  the  model 
illustrate  that  long-term  acidification  has  been 
present  since  the  turn  of  the  century  and  will 
continue  unless  either  deposition  levels  are  reduced 


significantly  or   liming   is   undertaken   on   a   majoi 

scale  (Author's  abstract) 

W89-05890 


REVIEW  OF  CHEMICAL  SOLUTE  TRANS 
PORT  MODELS, 

Technical  Univ.  of  Denmark.  Lyngby. 

P.  Engesgaard,  and  T.  H  Christensen 

Nordic  Hydrology  NOHYBB,  Vol.   19,  No    3,  r 

183-216,  1988.  5  tab.  94  ref 

Descriptors:  'Model  studies,  'Path  of  pollutants 
•Water  chemistry,  'Groundwater,  'Solute  trans- 
port,  Chemical  composition.  Reviews,  Advection, 
Dispersion,  Equilibrium. 

A  review  of  groundwater  models  capable  of  simu- 
lating solute  transport  (i.e.,  advection-dispersionj 
and  equilibrium  chemistry  processes  is  presented. 
Introductory,  basic  model  components  are  dis- 
cussed including  a  physical  and  a  chemical  model 
component  and  the  coupling  between  the  two 
components.  However,  emphasis  is  placed  on  the 
chemical  model  component,  since  this  represents 
the  recent  addition  to  solute  transport  modeling. 
Several  ways  exist  of  formulating  either  model 
component.  For  the  physical  model  component 
this  may  include  a  continuous  description  based  on 
the  governing  mass  balance  equations  or  a  discon- 
tinuous description  by  a  mixing  cell  approach.  For 
the  chemical  model  component,  i.e.  processes  such 
as  ion  exchange,  adsorption,  complexation,  precipi- 
tation/dissolution and  open/closed  carbonate 
system  reactions,  local  equilibrium  is  usually  as- 
sumed. The  assumption  of  local  equilibrium  is  in- 
vestigated. The  relation  between  the  continuous 
formulation  and  a  coupling/decoupling  of  the 
physical  and  chemical  components  and  the  result- 
ing nature  of  the  mathematical  problem  and  its 
numerical  strategy  is  briefly  discussed.  In  all,  27 
models  have  been  surveyed  in  terms  of  their  physi- 
cal and  chemical  model  components,  their  verifica- 
tion and  applicability  to  field  scale  problems.  Due 
to  a  lack  of  actual  field  application  it  has  not  been 
possible  to  evaluate  all  models  in  natural  settings 
and  thus,  each  model  will,  in  theory,  be  valid  when 
the  constraints  given  by  the  assumptions  and  limi- 
tations taken  in  developing  the  model  are  met.  The 
models  show  great  diversity  with  respect  to  com- 
plexity and  general  applicability  to  field  scale  prob- 
lems. Most  of  the  models  were  developed  for 
specific  purposes  and  it  is  difficult  to  point  out  one 
or  more  general  models.  However,  there  exist 
many  ways  of  formulating  a  model  both  with 
respect  to  transport  and  chemical  calculations,  but 
also  to  numerical  techniques.  Many  of  the  models 
are  very  complex  and  future  research  should  be 
directed  towards  validation  studies  of  these  models 
on  a  field  scale  rather  than  developing  still  more 
complex  models.  (Author's  Abstract) 
W89-05902 


LESSONS  FROM  THE  DISPERSION  AND 
DEPOSITION  OF  DEBRIS  FROM  CHERNO- 
BYL, 

Meteorological  Office,  Bracknell  (England). 
F.  B.  Smith. 

Meteorological  Magazine  MTMGA5,  Vol.  117, 
No.   1395,  p  310-317,  October  1988.  5  fig,  3  ref. 

Descriptors:  'Disasters,  'Radioactive  wastes, 
'Chernobyl,  'Atmospheric  transport,  'Path  of  pol- 
lutants, 'Nuclear  powerplants,  Plumes,  Rainfall, 
Deposition,  Dispersion,  Wind,  Agriculture,  Soil, 
Pollutants,  Contamination,  Fallout,  Population  ex- 
posure, Model  studies,  Grazing,  Soil  types. 

A  number  of  lessons  of  meteorological  interest 
have  been  learned  from  the  Chernobyl  nuclear 
accident.  The  plume  behaved  much  like  a  conven- 
tional plume  from  a  factory  chimney,  growing 
under  the  action  of  three-dimensional  turbulence  in 
a  quasi-conical  manner.  Changes  of  wind  speed 
and  direction  with  height  through  the  plume  were 
principal  factors  rn  diluting  the  concentration 
within  the  plume.  Dilution  occurs  when  shear  is 
coupled  with  vertical  mixing,  either  concurrently 
or  successively  through  a  diurnal  cycle.  Although 
most  trajectory  analyses  carried  out  on  the  release 
have  been  reasonably  successful  in  predicting  the 
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a  of  debris  over  Europe,  it  is  almost  certain 
individual  trajectories  starting  from  Cherno- 
t  the  same  time  differed  significantly  at  long 
.-  and  the  apparent  overall  success  simply  re- 
,  the  variable  meteorological  situation  during 
vhole  release.  With  respect  to  deposition,  it 
found  that  large  releases  will  usually  be  hot 
.es  and  much  of  the  airborne  debris  will  rise 
from  the  surface.  How  far  it  rises  will 
id  critically  on  the  stability  of  the  air.  and  this 
ha\e  consequences  for  the  subsequent  trans- 
and  deposition  of  the  material.  Washout  rates 
i>  deposition  velocities  will  differ  significant- 
>m  one  species  to  another,  and  these  need  to 
Ml  known  in  advance  of  any  accident  if  model 
H  is  to  be  of  real  value.  Rainfall  and  deposi- 
rom  the  thunderstorms  during  the  passage  of 
ebris  over  the  U.K.  were  banded  in  narrow 
ated  'footprints'.  Interpolation  between  meas- 
:nts  of  Csl37,  for  example,  on  grass  or  soil 
d  therefore  be  carried  out  with  strong  along- 
weighting  and  not  with  simple  circular 
iting  The  Chernobyl  accident  has  empha- 
how  much  more  efficient  wet  deposition  is 
ared  with  dry  deposition  whenever  rain 
s.  Agriculturists  wishing  to  monitor  levels  of 
ition  rapidly  should  concentrate  initially  on 
where  significant  rain  intercepted  the  debris. 
:as  where  little  or  no  rain  occurred  most  of 
^position  was  through  dry  deposition  and  a 
percentage  was  retained  on  the  vegetation 
ble  to  grazing  animals.  It  was  also  found  that 
pe  can  critically  influence  the  duration  of  the 
med  contamination  of  foodstuffs  and  grazing 
Is.  (Sand-PTT) 
)5907 


:ntial  contaminant  movement 
)ugh  soil  joints, 

bnservation  Service,  Washington,  DC. 

laddie. 

in  of  the  Association  of  Engineering  Geolo- 

VEGBBU,  Vol.  25,  No  4,  p  520-524,  Novem- 

88.  7  fig,  9  ref. 

iptors:  *Path  of  pollutants,  *Soil  joints,  *Soil 
al  properties,  'Fracture  permeability,  *Soil 
movement,  Lacustrine  soils,  Tectonics,  Aer- 
zone,  Glacial  soils,  Model  studies,  Solute 
ort.  Loess,  Alluvial  soils,  Soil  genesis. 

in  soils  can  have  many  causes.  In  glacial  tills 
for  joints  include  stresses  from  overriding 
ress  release,  desiccation  and  rebound.  They 
Iso  be  propagated  from  fracture  traces  in  the 
ying  rock.  In  loess,  alluvium,  and  lacustrine 
als,  many  of  the  joints  appear  to  be  propa- 
upward  indicating  a  tectonic  relationship. 
in  some  lacustrine  and  alluvial  deposits  have 
ittributed  to  desiccation  and  stress  release. 
:r  investigations  will  probably  show  that 
soil  joints  are  tectonically  related  and  that 
in  many  terrestrially  deposited  sedimentary 
predate  induration.  Soil  joints  are  common  in 
lurated  materials.  In  most  cases  soil  joints 
measured  and  defined  and  should  be  used  in 
>ping  new  models  for  water  movement  in  the 
rated  zone.  These  models  could  improve  our 
landing  of  the  movement  of  nutrients,  pesti- 
and  agricultural  waste  through  the  unsatu- 
zone  into  the  groundwater.   (Author's  ab- 

5913 


tOLOGICAL   AND  CHEMICAL   INPUTS 

IR  TREES  FROM  RAIN  AND  CLOUDS 

SG    A    1-MONTH    STUDY    AT    CLING- 

I  PEAK,  NC, 

al  Motors  Research  Labs.,  Warren.  MI.  En- 

tental  Science  Dept 

)asch. 

pheric  Environment  ATENBP,  Vol.  22,  No 

1255-2262,  October  1988.  2  fig,  5  tab,  28  ref. 

ptors:  *Chemistry  of  Precipitation,  *Alpine 
5.  *Fir  trees,  *Rain.  *Clouds,  *Acid  rain, 
i  Carolina,  Hydrogen  ion  concentration, 
m.  Magnesium.  Potassium,  Sulfates,  Ammo- 
Nitrates.  Interception.  Canopy,  Throughfall. 

:position  inputs  were  measured  at  Clingmans 
^C,  during  August-September  of  1986.  Rain, 


cloud  water  and  throughfall  were  collected  in  an 
attempt  to  determine  total  wet  inputs  to  this  high 
elevation  spruce-fir  ecosystem.  Previous  reports 
have  suggested  that  cloud  interception  provides  as 
much  moisture  to  the  canopy  as  rain.  In  this  study 
the  cloud  interception  rate  was  determined  based 
on  the  throughfall  volume  collected  beneath  the 
trees,  after  accounting  for  losses  in  the  canopy. 
The  cloud  interception  rate  in  the  canopy  was  only 
0.5  mm  water/day  compared  to  a  rainfall  rate  of 
6.8  mm  water/day.  The  pH  of  cloud  water  ranged 
from  3.1  to  5.1  compared  to  a  range  of  4.1-5.2  for 
rain  water.  Other  species  were  6-33  times  more 
concentrated  in  clouds  than  rain  water.  Through- 
fall  had  higher  levels  of  Ca(2  +  ),  Mg(2  +  ),  K(  +  ), 
and  S04(-)  than  the  sum  of  clouds  and  rain  inputs, 
but  lower  levels  of  NH4(  +  )  and  N03(-),  indicating 
N  uptake  by  the  canopy.  It  has  been  suggested  that 
the  trees  on  Clingmans  Peak  are  receiving  large 
doses  of  pollutants  due  to  heavy  rainfall,  high 
cloud  interception  and  high  ion  concentrations  in 
the  clouds.  However,  wet  inputs  to  the  canopy 
during  this  study  were  comparable  to  those  meas- 
ured at  low  elevation  sites  throughout  the  north- 
eastern U.S.  In  contrast,  a  single  exposed  tree  on 
the  summit  intercepted  10  times  more  cloud  water 
and  received  6  times  higher  wet  deposits  from  rain 
and  clouds  than  trees  in  the  canopy.  It  is  unclear 
whether  the  atmospheric  loadings  received  by  ex- 
posed trees,  such  as  trees  standing  alone,  trees  on 
the  edge  of  the  canopy,  or  trees  on  the  summit,  are 
sufficient  to  result  in  forest  decline.  (Author's  ab- 
stract) 
W89-05915 


ASSESSMENT  OF  THE  RELATIONSHIP  BE- 
TWEEN FUNCTIONAL  GROUPS  OF  WEATH- 
ER ELEMENTS  AND  ATMOSPHERIC  POLLU- 
TION IN  CALGARY,  CANADA, 

Calgary  Univ.  (Alberta).  Dept.  of  Geography. 
L.  C.  Nkemdirim. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No 
10,  p  2287-2296,  October  1988.  4  fig,  13  tab,  25  ref. 

Descriptors:  *Chinook,  *Canada,  *Path  of  pollut- 
ants, *Air  pollution,  *Weather  patterns,  Ventila- 
tion, Energy,  Wet  deposition,  Calgary. 

Nine  regularly  observed  meteorological  elements 
were  classified  into  4  functional  groups  -  ventila- 
tion, energy,  wet  deposition  and  Chinook  -  and  the 
contribution  of  each  group  to  the  air  pollution 
process  in  Calgary  assessed  by  multiple  correla- 
tion. While  ventilation  was  the  dominant  process  in 
most  situations,  the  energy  terms  were  the  most 
significant  during  a  smog.  Heavy  air  pollution 
often  occurred  during  a  Chinook  if  the  wind  was 
weaker  than  3  m/s.  A  linear  combination  of  weath- 
er elements  successfully  separated  clean  from  pol- 
luted air  except  on  weekends  and  very  cold  weath- 
er. (Author's  abstract) 
W89-05916 


SEASONAL  TRENDS  OF  ALUMINUM  CHEM- 
ISTRY IN  A  SECOND-ORDER  MASSACHU- 
SETTS STREAM, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
D.  C.  McAvoy. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  4,  p  528-534,  October-December  1988.  6 
fig,  1  tab,  34  ref  Massachusetts  Division  of  Water 
Pollution  Control,  Project  No.  83-86-B. 

Descriptors:  *Acid  rain  effects,  'Streams,  *Alumi- 
num,  'Chemical  properties,  *Fish,  'Toxicity,  Sea- 
sonal variation,  Spatial  variation,  Mountains,  Wet- 
lands, Organic  acids,  Solubility,  Path  of  pollutants, 
Chemical  reactions. 

An  investigation  of  streamwater  chemistry  was 
conducted  to  evaluate  seasonal  and  spatial  vari- 
ations of  Al  in  an  acid-sensitive  watershed.  Month- 
ly grab  samples  were  collected  from  3  stream  sites 
along  the  West  Wachusett  Brook,  Massachusetts, 
and  analyzed  for  all  major  solutes  from  March 
1985  to  January  1986.  Total  monomeric  Al  con- 
centrations were  greatest  during  high  runoff  peri- 
ods with  values  as  high  as  22  and  11  micromolar  in 
upland  and  wetland  runoff,  respectively.  Survey 
results  also  illustrated  the  importance  of  ionic 
solute  concentrations  to  the  mobility  and  transport 


Sources  Of  Pollution — Group  5B 

of  Al.  The  mountain  stream  showed  that  basic- 
cation  dilution  was  an  important  factor  contribut- 
ing to  greater  Al  transport  during  high  flow  peri- 
ods. In  contrast,  organic  acids  in  the  wetland 
stream  served  as  a  mobile  anion,  and  thus  greatly 
affected  Al  transport  by  complexation  and  charge 
balance  effects.  Solubility  with  an  aluminum  hy- 
droxide mineral  phase  did  not  appear  to  be  a 
controlling  factor  of  streamwater  Al  concentra- 
tions throughout  the  year.  Results  from  a  chemical 
equilibrium  model  showed  the  mountain  stream  to 
be  potentially  toxic  to  fish  during  high-flow  peri- 
ods, whereas  the  wetland  stream,  being  dominated 
by  organo-Al  complexes,  had  a  minimal  potential 
for  toxicological  effects.  (Author's  abstract) 
W89-05926 


ALUMINUM  AND  IRON  EQUILIBRIA  IN 
SOIL  SOLUTIONS  AND  SURFACE  WATERS 
OF  ACID  MINE  WATERSHEDS, 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
A.  D.  Karathanasis,  V.  P.  Evangelou,  and  Y.  L. 
Thompson. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  4,  p  534-543,  October-December  1988.  5 
fig,  9  tab,  27  ref. 

Descriptors:  *Path  of  pollutants,  *Acid  mine  drain- 
age, *Water  pollution  sources,  *Strip  mines,  "Alu- 
minum, *Iron,  Soil,  Surface  water,  Groundwater, 
Chemical  properties,  Kaolinite,  Gibbsite,  Jurbanite, 
Alunite,  Jarosite,  Hydrogen  ion  concentration,  Sul- 
fates, Solubility,  X-ray  diffraction,  Heavy  metals, 
Watersheds,  Minerals. 

The  composition  of  soil  solutions  and  surface 
waters  emanating  from  unreclaimed  or  partially 
reclaimed  stripmined  watersheds  with  low  buffer- 
ing capacity  in  Kentucky  were  compared  with  soil 
solution  compositions  of  unaffected  strata  in  the 
watershed.  The  data  suggest  that  almost  20  yr  after 
mining,  most  soil  solutions  and  surface  waters  of 
the  disturbed  areas  still  contain  high  levels  of  dis- 
solved Al,  controlled  primarily  by  the  solubilities 
of  a  jurbanite-like  mineral  (upper  limit)  and  alunite 
(lower  limit).  Soluble  Al  in  solutions  of  undis- 
turbed areas  was  consistent  with  the  solubility  of 
kaolinite  or  gibbsite.  The  absence  of  jurbanite  x-ray 
diffraction  peaks  suggested  the  presence  of  an 
amorphous  or  a  mineral  stoichiometrically  similar 
to  jurbanite.  Despite  greater  contact  times  of  soil 
solutions  with  the  soil  compared  to  surface  waters, 
their  compositional  differences  were  insignificant. 
The  control  of  soluble  Al  by  basic  aluminum  sul- 
fate minerals  was  not  affected  by  the  variable 
mineralogical  and  textural  composition  of  soil  and 
geologic  strata  in  the  watershed.  Apparently,  this 
is  the  result  of  low  buffering  capacity.  At  pH  <4, 
pH  and  sulfate  activities  can  be  used  to  accurately 
predict  the  levels  of  soluble  Al(3  +  )  in  surface  and 
groundwaters  of  the  watersheds.  Similar  predic- 
tions from  pH  and  S04(--)  activities  can  also  be 
made  for  dissolved  Fe(3  +  )  levels,  supporting  the 
stoichiometry  but  a  much  higher  solubility  than 
that  of  jarosite.  (Author's  abstract) 
W89-05927 


RELATIVE  CONCENTRATIONS  OF  CADMI- 
UM AND  ZINC  IN  TISSUE  OF  SELECTED 
FOOD  PLANTS  GROWN  ON  SLUDGE-TREAT- 
ED SOILS, 

Won  Kwang  Univ.,  Iri  (Republic  of  Korea).  Dept. 

of  Agricultural  Chemistry. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-05928 


SELENATE  TRANSPORT  IN  STEADY-STATE, 
WATER-SATURATED  SOIL  COLUMNS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

M.  H.  Alemi,  D.  A.  Goldhamer,  and  D.  R. 

Nielsen. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  4,  p  608-613,  October-December  1988.  7 

fig,  2  tab,  20  ref. 

Descriptors:    *Selenium.    *Selenates,    "California, 
♦Kesterson  National  Wildlife  Refuge,  *Soil  water. 
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*]'orc  water,  *  Path  of  pollutants,  Loam,  Soil  col- 
umns. Radioactive  tracers.  Heavy  metals.  Sulfates, 
I. caching.  Adsorption,  Diffusion  coefficient. 

Transport  of  selenatc  in  steady-state,  water-saturat- 
ed soil  columns  was  evaluated  under  different  pore 
water  velocities,  ionic  compositions,  and  two  soil 
hulk  densities.  The  soil  was  Panoche  loam  (Typic 
Torriorthents)  saturated  with  0.005  M  CaS04 
0.005  M  CaCI2,  or  0.05  M  CaCI2.  To  examine  the 
movement  of  selenatc  in  soil  relative  to  water  and 
S04(~)  (a  biogeoehemically  similar  anion),  break- 
through curves  of  Se75-Se04(~),  along  with  H3- 
(H20)  or  S35-S04(-),  were  observed.  Selenate 
appeared  before  elution  of  one  pore  volume  and 
always  ahead  of  the  H20  and  S04(~)  except  in 
0.05  M  CaC12,  indicating  exclusion  of  selenate  by 
the  soil  matrix.  On  the  other  hand,  soil  analysis  of 
selenate  following  the  leaching  indicated  that  sele- 
nate was  retained  by  the  soil,  suggesting  simultane- 
ous exclusion  and  adsorption  of  selenate.  Increas- 
ing pore  water  velocity  and  soil  bulk  density  did 
not  shift  the  position  of  the  breakthrough  curves 
significantly.  Assuming  equilibrium  linear  adsorp- 
tion-desorption  of  selenate  by  soil,  the  values  of  the 
apparent  diffusion  coefficient  (D)  and  retardation 
factor  (R)  were  obtained  by  fitting  the  solution  of 
the  solute  transport  equation  without  sink  and 
source  terms  to  the  measured  breakthrough  curves 
of  selenate.  The  values  of  D  showed  an  increasing 
trend  with  pore  water  velocity  and  the  values  of  R 
were  influenced  by  ionic  composition  of  the  soil 
solution.  (See  also  W89-05933)  (Author's  abstract) 
W89-05932 


ELUTION  OF  SELENIUM  FROM  CONTAMI- 
NATED EVAPORATION  POND  SEDIMENTS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

M.  H.  Alemi,  D.  A.  Goldhamer,  M.  E.  Grismer, 

and  D.  R.  Nielsen. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  4,  p  613-618,  October-December  1988.  4 

fig,  7  tab,  12ref. 

Descriptors:  *Kesterson  National  Wildlife  Refuge, 
•California,  *Selenium,  *Ponds.  *Sediments,  *Path 
of  pollutants,  *Soil  water.  Microorganisms,  Leach- 
ing, Fluorometry,  Heavy  metals,  Biotransforma- 
tion. 

Se-contaminated  sediments  were  collected  from 
evaporation  ponds  at  the  Kesterson  National  Wild- 
life Refuse  in  California.  Columns  of  undisturbed, 
freeze-dried,  and  air-dried  sediments  were  each 
leached  with  deionized  water,  California  aqueduct 
water,  and  saline  water.  Total  Se  and  inorganic  Se 
were  measured  in  the  effluent.  Following  leaching, 
the  sediment  cores  were  sectioned,  extracts  were 
prepared  using  deionized  water,  and  analyzed  for 
total  Se,  inorganic  Se,  and  selenite  using  fluorime- 
tric  techniques.  Se  remained  immobile  in  the  undis- 
turbed sediments,  but  freeze-drying  and  air-drying 
increased  Se  mobility.  The  maximum  concentra- 
tions of  total  Se  in  the  effluent  from  undisturbed, 
freeze-dried.  and  air-dried  sediments  were  32,  7600, 
and  232,650  nmol/L,  respectively.  Microbial  activ- 
ity played  aii  important  role  in  the  reduction  of  Se 
to  immobile  and  volatile  forms.  Se  recovered  in  the 
effluent  and  from  water  extraction  of  the  sediments 
following  leaching  was  highest  for  deionized  water 
and  least  for  aqueduct  water  under  nonsterilized 
conditions.  The  composition  of  solution  did  not 
significantly  influence  the  leaching  of  Se  under 
sterilized  conditions.  Introducing  Se  to  previously 
leached  sediments  resulted  in  an  increase  in  water- 
extrac table  Se,  particularly  near  the  surface.  How- 
ever, when  the  concentration  of  added  Se  was  high 
(31.70  micromol/L),  the  increase  in  water-extracta- 
ble  Se  also  occurred  at  greater  depths  in  the  sedi- 
ments. (See  also  W89-05932)  (Author's  abstract) 
W89-05933 


MIGRATION     OF     TECHNETIUM,     IODINE 
NEPTUNIUM,  AND  URANIUM  IN  THE  PEAT 
OF  TWO  MINEROTROPHIC  MIRES, 
Atomic   Energy  of  Canada  Ltd.,  I'mawa  (Manito- 
ba)   Environmental  Research  Branch. 

M   I  Sheppard,  and  I)  II    I  hibaull 

Journal  of  Environmental  Quality  JLVQAA,  Vol. 

n,  No.  4,  p  644-653,  Octobei  Decembei    1988.  7 


fig,  4  tab,  17  re  I 

Descriptors:  'Wetlands,  *Path  of  pollutants,  •Ra- 
dioactive wastes,  'Mires,  •Peat.  'Groundwater 
pollution,  *Technetium,  'Iodine,  'Neptunium, 
'Uranium,  'Hazardous  wastes.  Migration,  Hydro- 
gen ion  concentration.  Sodium,  Magnesium,  Calci- 
um, Sulfates. 

Mires  may  become  receptors  of  hazardous  wastes 
transported  by  the  groundwater  from  surface  or 
underground  disposal  facilities.  Should  the  contrib- 
uting water  sources  contain  dissolved  solutes,  they 
may  sorb  onto  the  organic  matter  in  the  mire, 
precipitate  out  of  solution,  or  form  more  or  less 
mobile  complexes  or  colloids.  This  study  investi- 
gated the  vertical  migration  of  Tc,  I,  Np,  and  U  in 
two  types  of  mires  typical  of  the  Precambrian 
Shield.  Seasonal  groundwater  level  fluctuations 
and  chemical  composition  changes  in  the  mires  are 
also  reported.  The  results  indicate  dramatic  season- 
al changes  in  the  pH  and  chemical  composition  of 
the  groundwater,  particularly  the  concentrations 
of  Na,  Mg,  Ca,  and  S04.  Iodine,  in  spite  of  being 
sorbed  to  the  peat  with  a  sorption  coefficient,  Kd, 
of  0.2  to  64  L/kg,  migrated  quickly  through  the 
peat  in  the  porewater.  The  aeration  status  and  the 
botanical  origin  of  the  peat  seem  to  be  factors  in 
the  retardation  of  I.  Iodine  accumulated  on  the 
mire  surface  in  late  summer  when  the  water  table 
was  lower.  However,  Tc,  U,  and  Np  were  quickly 
immobilized  in  the  reducing  environment  of  the 
mire  and  did  not  migrate  very  far  from  their  entry 
point.  Geometric  mean  Kd  values  for  U  in  the 
three  peats  varied  from  2600  to  19,000  L/kg.  The 
Kd  values  for  U  did  not  depend  on  porewater 
concentration,  humidification,  or  aeration.  A  com- 
parison between  Kd  values  for  U  obtained  in  situ 
and  in  laboratory  studies  showed  that  the  incuba- 
tion-sorption  system  may  be  a  satisfactory  tech- 
nique for  U.  Neptunium  Kd  values  varied  from  31 
to  2600  L/kg  and  Tc  Kd  values  were  >  2  L/kg  in 
these  three  peats.  The  Kd  values  are  general  indi- 
cators of  the  mobility  of  these  elements  in  mires, 
the  most  mobile  being  I  followed  by  Tc,  Np,  and 
U.  (Author's  abstract) 
W89-05936 


CASE    STUDY    OF   THE    EFFECTS    OF    OIL 
SHALE    OPERATIONS    ON    SURFACE    AND 
GROUNDWATER  QUALITY:  I.  SOURCES  OF 
CONTAMINATION  AND  HYDROLOGIC  CON- 
TROLS ON  WATER  COMPOSITION, 
Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Environmental  Sciences  Dept. 
T.  R.  Garland,  R.  E.  Wildung,  and  J.  M.  Zachara. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  4,  p  653-659,  October-December  1988.  9 
fig,   13  ref.  Office  of  Health  and  Environmental 
Research,  Department  of  Energy,  Contract  DE- 
AC06-76RL0  1830. 

Descriptors:  *Oil  shale,  *Groundwater  pollution, 
•Oil  shale  wastes,  'Surface  water,  *Saline  water 
intrusion,  'Water  quality,  *Contamination,  *Path 
of  pollutants.  Wells,  Seeps,  Leaching,  Evaporation 
ponds,  Subsoil,  Artificial  recharge,  Snowmelt, 
Transpiration,  Seasonal  variation,  Colorado. 

A  study  was  undertaken  to  determine  the  effects  of 
the  disposal  and  leaching  of  retorted  shale  and 
other  wastes  on  the  water  quality  of  a  local  drain- 
age at  the  Rifle  Oil  Shale  Project.  An  estimated 
200,000  t  of  retorted  shale  and  146,000  t  of  raw 
shale  were  disposed  during  a  35-yr  period  at  the 
site,  located  near  Anvil  Points,  CO.  Previous  stud- 
ies suggested  that  operations  did  not  impact  the 
site.  However,  this  investigation  revealed  elevated 
salt  concentrations  in  wells,  seeps,  and  surface 
waters  downstream  of  the  site.  This  investigation 
included  a  detailed  survey  of  the  potential  con- 
taminant and  water  sources  at  the  site  and  meas- 
urement of  inorganic  and  organic  constituents  in 
surface  and  groundwaters  as  a  function  of  proximi- 
ty to  the  disposal  areas  and  hydrologic  factors  in 
the  watershed.  Sources  of  the  salts  were  unlined 
evaporation  ponds,  subsoils  leached  by  waters 
from  leaking  sanitary  water  system,  and  leachates 
from  the  raw  and  retorted  shale  piles,  which  also 
serve  as  artificial  water  recharge  areas.  These 
sources  had  not  been  previously  detected  because 
prior  investigations  did  not  take  into  account  dis- 


tinct spatial  and  diurnal  fluctuations  in  flow  r 
the  surface  waters,  which  alternately  dilute* 
concentrated  contaminants  contributed  by  gn 
water  recharge.  Fluctuations  m  flow  rate 
shown  to  result  from  daily  meteorological  e 
on  snowmelt  (December-March)  and  iranspil 
by  vegetation  in  the  watershed  (June-Decen 
Detailed  assessments  of  these  factors  are  req 
before  the  long-term  effects  of  an  oil  shale  ind 
on  the  Colorado  River  Basin  can  be  deterir 
(See  also  W89-05938)  (Author's  abstract) 
W89-05937 


CASE    STUDY    OF    THE    EFFECTS    OF 
SHALE    OPERATIONS    ON    SURFACE 
GROUNDWATER   QUALITY:   II.   MAJOR 
ORGANIC  IONS, 

Battelle  Pacific  Northwest  Labs.,  Richland, 
Environmental  Sciences  Dept. 
T  R.  Garland,  J.  M.  Zachara,  and  R.  E.  Wildi 
Journal  of  Environmental  Quality  JEVQAA, 
17,  No.  4,  p  660-666,  October-December  191 
fig,  2  tab,  23  ref.  Office  of  Health  and  Environ 
tal  Research,  Department  of  Energy,  Con 
DE-AC06-76RL0  1830. 

Descriptors:  'Oil  shale,  'Groundwater  polhi 
•Oil  shale  wastes,  *Surface  water,  *Water  qui 
•Contamination,  *Path  of  pollutants,  I 
Sodium,  Magnesium,  Calcium,  Sulfates,  Bicat 
ates,  Nitrification,  Chloride,  Lithium,  Leach 
Colorado,  Seasonal  variation. 

The  distribution  of  the  major  inorganic  ion 
surface  and  groundwater,  as  related  to  subs 
and  hydrologic  phenomena,  was  determined 
semiarid  watershed  representing  an  important 
of  oil  shale  development  in  northwestern  Col 
do.  Surface  and  alluvial  groundwaters  were 
lyzed  with  time  over  a  period  of  1  yr,  both 
stream  and  downstream  of  an  unengineered 
shale  disposal  site.  These  observations  prov 
unique  insight  into  the  chemical  and  hydrol 
controls  on  the  composition  of  major  ion 
ground  and  surface  waters.  The  primary  dissol 
species  above  and  below  the  disposal  site  \ 
Na(  +  ),  Mg(2  +  ),  Ca(2  +  ),  S04(-),  and  HCO 
Increases  in  total  salts  in  alluvial  groundwa 
below  the  disposal  site  were  due  primarily 
Na(  +  )  and  S04(-).  Groundwaters  above  the 
posal  site  were  found  to  be  in  near  equilibr 
with  calcite  and  dolomite;  waters  below  the 
were  also  in  equilibrium  with  gypsum.  Concen 
tions  of  the  other  ions  measured  all  increa 
below  the  site,  but  elements  lacking  major  solul 
ty  controls  in  calcareous  soil  and  subsoil, 
K(  +  ),  Li(  +  ),  Cl(-),  and  N03(-),  were  most  ele< 
ed.  These  solutes  decreased  in  concentral 
down-gradient  from  the  waste  disposal  area, 
different  phenomena  controlled  their  behav 
Concentrations  of  HC03(-)  in  alluvial  groundv 
er  fluctuated  seasonally  (  +  20%),  reflecting  act 
bination  of  biological  (microbial  and  root  resp 
tion)  and  mineral  solubility  (e.g.  CaC03)  contr 
Although  the  primary  source  of  N  to  groundwa 
was  NH4-laden  waste  water,  N03  constituted 
major  N  species  measured  as  a  result  of  nitrifi 
tion  in  the  relatively  aerobic  groundwater  systf 
Macroions  indicative  of  the  influence  of  the  wa 
disposal  site  on  surface  water  quality  were  CI 
K(  +  ),  and  Li(  +  ).  Lithium  could  serve  as  a  set 
tive  indicator  of  the  presence  of  retorted  sh 
leachate.  (See  also  W89-05937)  (Author's  abstra 
W89-05938 


STREAMFLOW  NUTRIENT  DYNAMICS  C 
COASTAL  PLAIN  WATERSHEDS, 

Agricultural  Research  Service,  Tifton,  GA.  Soul 

east  Watershed  Research  Center. 

R.  Lowrance,  and  R.  A.  Leonard. 

Journal  of  Environmental  Quality  JEVQAA,  Vi 

17,  No.  4,  p  734-740,  October-December  1988. 

fig,  7  tab,  18  ref. 

Descriptors:  *Nonpoint  pollution  sources.  *Wal 
pollution  sources,  *Path  of  pollutants,  'Georg: 
•Coastal  plains,  'Nutrient  dynamics,  Nitrates.  At 
monium.  Chlorides.  Orthophosphates,  Phosphon 
Nitrogen,  Conductivity,  Agriculture,  Little  Rive 
Watersheds,  Streamflow. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


inflow  and  water  quality  parameters  were 
ired  on  five  watersheds  (262  ha-1 1.487  ha)  of 
ittle  Ri\er  in  the  coastal  plain  near  Tifton, 
pa  Concentrations  of  nitrate,  ammonium, 
de.  ortho-phosphate,  total  P,  total  N.  and 
ical  conductivit)  were  determined.  Loads 
ow -weighted  concentrations  were  calculated 
le  five  watersheds  and  for  six  watersheds 
d  h\  subtraction  of  smaller  watersheds  from 

ones  Mean  concentrations  and  total  loads 
ated  from  samples  taken  every  3  h  were  not 
cantly  different  from  samples  taken  every  12 
mo  watersheds    In  general,  nitrate  was  en- 

and  chloride  diluted  relative  to  baseflow 
:  storm  events  This  was  attributed  to  reduc- 
I  nitrate  in  soils  and  aquifers  of  riparian  areas, 
nitrate  loads  and  concentrations  were  de- 
d  during  low  flow  years,  whereas  chloride 
gnificantly  higher  in  a  year  with  abnormally 
>ws  Orthophosphate  increased  during  storm 
.  but  total  P  showed  the  opposite  response, 
iment  of  nitrate-N  and  orthophosphate  and 
n  of  chloride  and  conductivity  were  due,  in 
o  concentrations  in  rainfall.  Nutrient  loads 
:   1 1    watersheds   and   subwatersheds   were 

except  for  one  watershed  that  had  the 
percent  of  cropland  but  the  highest  loads, 
high  loads  were  due  to  exceptionally  high 
ites  in  1983  and  1984  following  clear  cutting 
st  on  nearly  25%  of  the  subwatershed  in  late 
s'utnent  loads  in  streamflow  were  not  corre- 
xith  the  percent  of  land  in  spring-planted 
ops  but  were  correlated  with  land  in  winter 

which   is   fertilized   in   late   fall   or  early 

Conditions  that  change  hydrologic  re- 
5  of  watersheds  may  change  the  nonpoint 
>  of  nutrients  by  changing  water  volumes 
altering  processes  that  create  nutrient  con- 
ions  in  streamflow.  (Author's  abstract) 
5942 


FIED  PURGE-AND-TRAP/GAS  CHRO- 
GRAPHY  METHOD  FOR  ANALYSIS  OF 
riLE   HALOCARBONS   IN  MICROBIO- 

:al  degradation  studies, 

op  Services.  Inc.,  Ada,  OK. 
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STENCE  OF  HEXAZINONE  (VELPAR) 
OPYR  (GARLON),  AND  2,4-D  IN  A 
HERN  ONTARIO  AQUATIC  ENVIRON- 

ui  Centre  for  Toxicology,  Guelph  (Ontar- 

olomon,  C.  S.  Bowhey,  K.  Liber,  and  G.  R. 
i  son 

of  Agricultural  and  Food  Chemistry 
lU,  Vol.  36,  No.  6,  p  1314-1318,  Novem- 
cember  1988.  5  fig,  3  tab,  11  ref. 

tors:  'Herbicides,  'Aquatic  environment, 
Jf  pollutants,  'Ontario,  'Lakes,  'Fate  of 
its,  'Water  pollution,  Adsorption,  Bogs, 
rriclopyr.  Hexazinone,  Mesocosms,  Water 
.  Sediments,  Oxygen,  Temperature. 

study  was  conducted  in  enclosures  located 
ical  bog  lake  in  a  sandy  soil  near  Matheson 
leastern  Ontario.  Three  groups  of  polyeth- 
nclosures  each  were  constructed  and  in- 
in  the  lake.  Three  enclosures  each  were 
with  triclopyr  (butoxyethanol  ester),  with 
sooctyl  ester),  and  hexazinone  (solution)  at 
uivalent  to  0.3  and  3.0;  1.0  and  2.5;  and  0.4 
kg/ha.  respectively.  Water,  sediment,  and 
e  wall  samples  were  analyzed  for  residues, 
•erature  and  oxygen  levels  were  measured, 
ficant  dose-dependent  change  in  oxygen 
ration  was  only  seen  in  the  hexazinone- 
enclosures.  Rates  of  dissipation  of  2,4-D 
nilar  at  both  concentrations,  and  within  15 
•s  than  5%  remained  in  the  water.  Up  to 
tile  2.4-D  adsorbed  to  the  sides  of  the 
Triclopyr  concentration  in  water  was 
c  from  day  15  and  could  not  be  detected 
iy  42  onward.  The  amount  of  pesticide 
I  to  the  sides  of  the  enclosures  was  lower 
eared  to  dissipate  more  rapidly  than  was 
with  2.4-D.  At  the  lower  application  rate, 
'ne  was  undetectable  21   days  and  at  the 


higher  rate  42  days  after  application.  Hexazinone 
dissipated  more  rapidly  than  2.4-D  and  was  not 
adsorbed  to  sediments.  (Author's  abstract) 
W89-05948 


DEGRADATION  OF  FLUAZIFOP-BUTYL  IN 
SOIL  AND  AQUEOUS  SYSTEMS, 

Turin  Univ.  (Italy).  1st.  di  Chimica  Agraria. 
M.  Negre,  M.  Gennari,  A.  Cignetti,  and  E.  Zanini. 
Journal  of  Agricultural  and  Food  Chemistry 
JAFCAU,  Vol.  36,  No.  6,  p  1319-1322,  Novem- 
ber/December 1988.  2  fig,  1  tab,  23  ref.  Regione 
Piemonte  Assessorato  Sanita  Grants  115-116,  and 
Consoglio  Mazionale  Delle  Ricerche  Grant 
86.00840.06. 

Descriptors:  'Halogenated  pesticides,  'Soil  water, 
'Degradation,  'Soil  contamination,  'Fate  of  pol- 
lutants, 'Herbicides,  Fluazifop-butyl,  Hydrolysis, 
Water  pollution.  Pesticide  kinetics,  Soil  bacteria, 
Water  pollution. 

The  degradation  of  fluazifop-butyl  was  studied  in 
sterile  buffered  water,  in  sterile  soil,  and  in  nonster- 
ile  soil  with  different  moisture  contents.  Fluazifop- 
butyl  was  stable  in  sterile  buffered  water  at  pH  4 
and  7,  with  more  than  90%  of  the  initial  amount 
remaining  in  solution  after  21  days.  At  pH  9, 
fluazifop-butyl  degraded  following  a  pseudo-first- 
order  kinetics  with  a  half-life  of  2.5  days.  Fluazi- 
fop-butyl was  used  at  a  concentration  of  10  mg  per 
kg  soil  in  studies  of  soil  degradation.  In  air-dried 
soil,  40%  of  the  applied  fluazifop-butyl  remained  in 
the  soil  21  days  after  treatment.  However,  with  a 
higher  soil  moisture  content,  less  than  5%  of  the 
applied  fluazifop-butyl  was  present  after  7  days. 
There  was  a  slower  dissipation  rate  in  sterile  soil 
than  in  non-sterile  soil,  indicating  that  microflora 
play  a  role  in  fluazifop-butyl  degradation.  The 
degradation  of  fluazifop-butyl  in  soil  and  water 
proceeded  mainly  by  hydrolysis,  with  fluazifop  as 
the  major  product.  (Author's  abstract) 
W89-05949 


WEATHER  INPUT  FOR  NONPOINT-SOURCE 
POLLUTION  MODELS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

N.  B.  Pickering,  J.  R.  Stedinger,  and  D.  A.  Haith. 
Journal   of  Irrigation   and   Drainage   Engineering 
JIDEDH,  Vol.   11,  No.  4,  p  674-690,  November 
1988.  6  tab,  74  ref. 

Descriptors:  'Meteorology,  'Path  of  pollutants, 
'Model  studies,  'Weather,  'Simulation,  'Nonpoint 
pollution  sources,  'Stochastic  models,  Weather 
data  collections,  Temperature,  Precipitation, 
Model  testing,  Frequency  distribution.  Comparison 
studies,  Runoff,  Percolation,  Nutrients. 

Three  stochastic  weather  models  are  developed  for 
use  with  nonpoint-source  pollution  simulation 
models  that  require  sequences  of  daily  precipita- 
tion and  mean  daily  temperature.  Two  simple 
models  have  parameters  that  can  be  estimated  from 
available  secondary  data.  Both  generate  tempera- 
ture and  precipitation  independently.  A  third 
model  represents  a  more  sophisticated  approach 
and  requires  primary  data  for  parameter  estima- 
tion. A  model  validation  analysis  was  attempted 
using  three  U.S.  weather  stations.  The  first  two 
models  did  not  reproduce  the  higher-order  mo- 
ments or  the  tail  of  the  wet-dry  precipitation  distri- 
bution. All  models  used  normal  temperature  distri- 
butions which  did  not  reproduce  the  higher-order 
moments  of  the  observed  temperature  distribu- 
tions. Using  historical  and  generated  weather  data 
as  input  to  the  Cornell  Nutrient  Simulation  model, 
annual  runoff  and  percolation,  and  dissolved  nitro- 
gen and  phosphorus  losses  were  compared.  The 
third  model  gave  output  that  was  not  statistically 
different  from  that  obtained  with  the  historical 
weather  data;  the  first  two  models  occasionally 
gave  statistically  different  values.  Using  the  mean 
annual  losses  given  by  historical  weather  data  as  a 
basis,  model  errors  were  less  than  20%.  (Author's 
abstract) 
W89-05963 


Sources  Of  Pollution — Group  5B 

PHENANTHRENE  DEGRADATION  BY  ESTU- 
ARINE  SURFACE  MICROLAYER  AND  BULK 
WATER  MICROBIAL  POPULATIONS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Microbi- 
ology. 

W.  F.  Guerin. 

Microbial  Ecology  MCBEBU.  Vol.  17,  No.  1,  p 
89-104,  January/February  1989.  5  fig,  4  tab  56  ref 
NOAA  Grant  NA-81-AA-D-0035. 

Descriptors:  'Fate  of  pollutants,  'Estuarine  envi- 
ronment, 'Bacteria,  'Surface  water.  'Water  pollu- 
tion effects,  'Biodegradation,  'Microbial  degrada- 
tion, Phenanthrene,  Microlayer,  Degradation,  Aro- 
matic compounds,  New  Hampshire,  Nitrogen, 
Phosphorus,  Spectrophotometry,  Fluorometry. 

Paired  surface  microlayer  and  bulk  water  samples 
from  five  sites  in  the  Great  Bay  Estuary,  New 
Hampshire,  were  examined  with  regard  to  num- 
bers of  bacteria,  14C-phenanthrene  biodegradation 
potentials,  and  organic  and  inorganic  chemical 
characteristics.  Microlayer  samples  were  generally 
enriched  in  nutrients  (N  and  P),  dissolved  organic 
matter,  and  culturable  heterotrophic  bacteria  com- 
pared with  their  corresponding  bulk  waters.  Mi- 
crolayer samples  from  marine  environments  were 
also  enriched  in  aromatic  hydrocarbons,  as  deter- 
mined by  UV  spectrophotometric  and  fluorometric 
analyses,  and  demonstrated  substantial  phenan- 
threne biodegradation  activity  in  the  assay  em- 
ployed. Biodegradation  activity  of  marina  bulk 
water  samples  ranged  from  nil  to  levels  exceeding 
those  exhibited  by  microlayer  samples.  No  diminu- 
tion of  biodegradation  activity  was  observed  after 
filtration  of  microlayer  water,  indicating  that  the 
responsible  organisms  were  not  particle-associated. 
Phenanthrene-degrading  bacteria,  enumerated  by 
counting  clearing  zones  in  a  crystalline  phenan- 
threne overlay  after  colony  development  on  a 
phenanthrene/toluene  agar  medium,  were  superior 
to  epifluorescence  direct  counts  or  standard  plate 
counts  on  phenanthrene/  toluene  agar  medium  or 
estuarine  nutrient  agar  in  predicting  14C-phenan- 
threne  biodegradative  activity.  (Author's  abstract) 
W89-05968 


INFLUENCE  OF  SIMULATED  RAINFALL  ON 
THE  TRANSPORT  AND  SURVIVAL  OF  SE- 
LECTED INDICATOR  ORGANISMS  IN 
SLUDGE-AMENDED  SOILS, 

Engineering  Science,  Fairfax,  VA. 

J.  Zyman,  and  C.  A.  Sorber. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  10,  p  2105-2110,  December 

1988.  4  fig,  6  tab,  9  ref. 

Descriptors:  'Sludge  disposal,  'Soil  amendments, 
'Path  of  pollutants,  'Wastewater  treatment, 
'Sludge,  'Soil,  'Coliforms,  'Leachates,  Simulated 
rainfall,  Rainfall  impact,  Fecal  coliforms,  Total 
coliforms,  Decay,  Bioindicators,  Sludge  utilization. 

Indicator  organism  transport  and  survival  was 
evaluated  using  cylinders  containing  a  soil  and 
sludge  mixture  exposed  to  different  rainfall  rates. 
Concentrations  of  fecal  and  total  coliforms  at  dif- 
ferent depths  and  in  the  leachate  at  different  times 
were  observed.  Overall,  indicator  organism  con- 
centrations decreased  with  time.  Total  coliforms 
had  an  average  T90  (90%  reduction)  of  9  days 
while  fecal  coliforms  showed  a  T90  of  6  days. 
Decay  rates  were  apparently  independent  of  rain- 
fall rates.  Decay  rates  of  0.25  per  day  for  total 
coliforms  and  0.35  per  day  for  fecal  coliforms  were 
observed.  Lack  of  moisture  promoted  die-off. 
Under  these  conditions,  decay  rates  were  0.44  per 
day  for  total  coliforms  and  0.56  per  day  for  fecal 
coliforms.  Leachate  concentration  organisms  never 
exceeded  2.1%  of  the  total  coliforms  and  1.4%  of 
the  fecal  coliforms  originally  present  in  the  sludge 
soil  mixture.  (Author's  abstract) 
W89-05975 


EXCHANGE  PROCESSES  IN  ESTUARIES 
SUCH  AS  THE  WESTERSCHELDE:  AN  OVER- 
VIEW. 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
E.  K.  Duursma,  A.  G.  A.  Merks,  and  J. 
Nieuwenhuize. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


Hydrobiological  Bulletin  HYBUD9,  Vol.  22,  No. 
l.p  7-20,  19X8.  10  fig,  3  tab,  19  ref. 

Descriptors:  *Path  of  pollutants,  The  Netherlands, 
'Westerschelde,  *Estuaries,  *Rivers,  'Polyehlori- 
nated  biphenyls,  *Metals,  *Fate  of  pollutants,  Ex- 
change processes,  Partitioning,  Residence  time, 
Saline-freshwater  interfaces. 

A  short  overview  is  presented  on  the  principles  of 
exchange  processes  of  metals  and  polychlorinated 
biphenyls  for  the  Westerschelde,  the  estuary  be- 
tween the  river  Schelde  and  the  North  Sea.  Criti- 
cal reference  is  made  to  the  commonly  used  inter- 
pretation of  concentration-salinity  mixing  curves  of 
dissolved  material,  and  to  the  application  of  stabili- 
ty and  distribution  constants  for  metal  species  par- 
titioning between  dissolved,  complexed  and  solid 
phases.  In  particular,  the  partitioning  issues  dis- 
cussed include:  (1)  partitioning  between  dissolved 
inorganic  and  organic  metals,  (2)  partitioning  of 
substances  between  water  and  particulate  matter, 
and  (3)  partitioning  effected  by  the  bottom.  Essen- 
tially, the  partition  and  exchange  processes  of  pol- 
ychlorinated byphenyls,  PCBs,  are  not  different 
from  those  of  metals,  and  are  based  on  partitioning 
between  water  and  particulate  matter  (seston),  or 
water  and  fat  in  aquatic  organisms  (mammals  ex- 
cluded). For  the  Westerschelde  the  results  clearly 
demonstrated  that  relatively  constant  Kds  were 
determined  for  these  two  kinds  of  PCB  partition- 
ing, despite  the  high  concentrations  of  PCVs  in 
freshwater  and  low  concentratios  in  seawater.  The 
Schelde  River  and  Westerschelde  Estuary  may  be 
better  understood,  if  the  available  knowledge  on 
partitioning  of  contaminants  and  their  residence  or 
adaptation  times  were  applied  in  hydrodynamical 
and  geochemical  models.  This  application  would 
be  of  particular  importance  for  the  underwater 
bottom  with  respect  to  its  uploading  with  metals 
an  organic  contaminants.  (Miller-PTT) 
W89-05981 


HISTORICAL  AND  RECENT  DATA  OF  THE 
WATER  CHEMISTRY  AND  PHYTOPLANK- 
TON  IN  THE  RIJNLAND  AREA, 

Hoogheemraadschap  van  Rijnland,  Leiden  (Neth- 
erlands). 
A.  P.  Klapwijk. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  22,  No. 
l.p  93-94,  1988.  1  tab,  4  ref. 

Descriptors:  *Water  pollution  sources,  *Water 
chemistry,  "Lakes,  'Phytoplankton,  *Nutrients, 
•Limiting  nutrients,  *Nitrogen,  *Phosphorus,  Bio- 
logical oxygen  demand,  Chlorophyll  a,  Seston, 
The  Netherlands. 

A  comparison  has  been  made  between  1941/42  and 
recent  data  on  water  chemistry  and  phytoplankton 
in  two  canals  and  two  lakes  in  the  western  part  of 
The  Netherlands.  Especially  orthophosphate,  but 
also  inorganic  nitrogen,  has  increase  tremendously 
especially  in  the  Gouwe  Canal  where  Rhine  water 
is  entering  the  area.  The  inorganic  N/P  mass  ratio 
has  decreased  in  the  last  45  years  indicating  that 
the  limiting  nutrient  factors  has  been  changes  from 
phosphate  in  1941/42  to  nitrogen  in  1986/87.  The 
seston  volume,  measured  by  filtering  100  L  of 
water  through  a  plankton  net  (50  microm)  has 
generally  been  doubled.  Based  on  the  relations 
between  biological  oxygen  demand  and  chloro- 
phyll-a  and  between  transparency  and  seston 
volume  in  1986/87,  chlorophyll-a  and  transparency 
has  been  assessed  in  1941/42.  It  is  concluded  that 
the  average  chlorophyll-a  content  in  the  lakes  has 
doubled  or  tripled  in  the  last  45  years  and  that  the 
mean  transparency  in  the  Gouwe  Canal  is  reduced 
from  75  to  50  cm.  The  results  of  the  continued 
investigation  can  possibly  be  used  to  develop  eco- 
logical objectives  for  combating  eutrophication  in 
canals  and  lakes.  (Miller-PTT) 
W89-05989 


SOURCES  AND  DISTRIBUTION  OF  HYDRO- 
( ARHONS  IN  HRIDGEWATER  BAY  (SEVERN 
ESTUARY,  U.K.)  INTERTIDAL  SURFACE 
SEDIMENTS, 

Royal  Holloway  and   Bedford  New  Coll.,  Egham 
(England)   Depl.  of  Chemistry. 
S   D.  Killops,  and  V   J   Howell. 


Esluarine,  Coaslal  and  Shell  Science  I  ,<  SSD  ( 
Vol.  8,  No.  6,  p  237-261,  September  1988  12  fig,  6 
tab,  44  ref. 

Descriptors:  'Hydrocarbons,  *Palh  of  pollutants. 
•Estuaries,  *Marine  sediments,  'Geochemistry. 
'Water  pollution  sources,  "Intertidal  areas.  *Oil 
pollution,  Bristol  channel.  Liquid  chromatography. 
Gas  chromatography,  Mass  spectrometry,  Pesti- 
cides, Polycyclic  aromatic  hydrocarbons.  Petrolo- 
gy, Bioindicators,  Oil  shale. 

Hydrocarbon  distributions  in  two  intertidal,  sur- 
face sediments  from  Bridgewater  Bay  were  exam- 
ined by  high  performance  liquid  chromatography, 
gas  chromatography  and  gas  chromatography/ 
mass  spectrometry  to  investigate  distributions  and 
sources  of  hydrocarbons.  Two  major  hydrocarbon 
sources  were  identified,  pyrogenic  polycylic  aro- 
matic hydrocarbons  and  a  chronic  petrogenic 
input.  Other  probable  sources  were  algal,  higher 
plant  and  DDT-related  pesticides.  It  was  not  possi- 
ble to  detect  a  contribution  to  the  surface  sedi- 
ments from  a  nearby  Liassis  shale.  Petrogenic  bio- 
marker  distributions  were  broadly  similar  in  the 
sediment  samples,  possibly  reflecting  a  degree  of 
resuspension  and  mixing  of  sediments  within 
Bridgewater  Bay.  However,  the  significance  of 
some  slight  differences  in  steroidal  hydrocarbon 
distributions  could  not  be  determined.  A  relatively 
greater  contribution  from  the  petrogenic  sources 
than  from  the  pyrogenic  source  was  noted  in  the 
finer  grained  sediment  sample.  An  extended  range 
of  polycyclic  aromatic  hydrocarbons  was  noted  in 
both  sediment  samples,  with  molecular  weights  of 
up  to  326  detected.  A  group  of  compounds  (com- 
prising terphenyls,  cyclohexylbiphenyls  and  dicy- 
clohexylbenzenes)  which  appeared  to  have  a  petro- 
genic origin  was  detected.  (Author's  abstract) 
W89-05990 


TWO-DIMENSIONAL  FOURTH-ORDER  SIM- 
ULATION FOR  SCALAR  TRANSPORT  IN  ES- 
TUARIES AND  COASTAL  SEAS, 
Institut  de  Biogeochimie  Marine,  Paris  (France). 
K.  D.  Nguyen,  and  J.  M.  Martin. 
Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  8,  No.  6,  p  263-281,  September  1988.  9  fig,  26 
ref. 

Descriptors:  'Solute  transport,  'Model  studies, 
'Simulation  analysis,  'Path  of  pollutants,  'Estu- 
aries, 'Coastal  waters,  'Advection,  Fate  of  pollut- 
ants, Numerical  models,  Nitrates,  Scalar  transport, 
Error  analysis. 

A  fourth  order  scheme  for  solving  the  strong  ad- 
vection problem  in  estuaries  and  coastal  seas  is 
presented.  The  scheme  is  based  on  the  characteris- 
tic method  in  conjunction  with  a  bi-cubic  interpo- 
lation for  solving  the  advection  term,  and  the 
implicit  differences  following  fractional  steps  for 
the  diffusion  term.  The  amplitude  of  and  phase 
error  analysis  and  the  one-  and  bi-dimensional  tests 
carried  out,  have  shown  that  the  proposed  scheme 
is  more  accurate  than  other  ones,  such  as  the  up- 
wind, leap-frog  and  Durfort-Frankel,  Leenderste's 
ADI  schemes.  It  is  almost  equivalent  to  the  four- 
point  fourth-order  one,  allowing  a  considerable 
decrease  on  the  computing  time  and  the  storage 
requirement  over  the  last.  An  application  of  the 
scheme  to  predicting  the  pollution  by  nitrates  in 
the  Moulinets  cove  (France)  is  given  to  illustrate 
this  scheme.  The  proposed  method  enables  the 
spread  of  scalar  quantities  in  estuarine  and  coastal 
seas  to  be  simulated  and  predicted.  In  the  studied 
area,  the  Vauville  coastline  is  not  polluted  by 
nitrates.  However,  the  pollution  of  the  areas  locat- 
ed 2.5  km  from  the  east  and  north  shorelines  is 
quite  high.  However,  it  must  be  remembered  that 
nitrates  exist  only  in  a  thin  surface  layer,  and, 
moreover,  the  residence  time  of  such  spots  is  nor- 
mally about  2-3  h.  The  pollution,  therefore,  is  not  a 
major  problem  for  the  environmental  protection  of 
the  studied  zone.  (Miller-PTT) 
W89-05991 


EFFECTS  OF  OXYGEN  ON  HYDROCARBON 
DEGRADATION  STUDIES  IN  VITRO  IN  SUR- 
ITCIAI.  SEDIMENTS, 

Aix-Marseille-2  Univ.  (France). 


G.  Mille.  M.  Mulyono,  I  .  LI  Jainmal.  and  J.-C 

Bert  rand. 

Estuarine,  Coastal  and  Shell  Science  ECS! 
Vol.  8,  No.  6,  p  283-295,  September  1988  4  I 
tab,  36  ref. 

Descriptors:  'Oil  pollution.  'Marine  sedim 
'Microbial  degradation,  'Hydrocarbons.  *Oxy 
'Fate  of  pollutants,  Dissolved  oxygen  Uiod( 
dation,  Flow-through  systems,  Oxidation-re 
tion  potential.  Oil  physicochemical  properties. 

The  degradation  of  selected  hydrocarbons  (n 
nC20,  pristane  and  phenanthrene).  no.  1  fue 
and  endogenous  hydrocarbons  in  heavily  poU 
marine  sediments  was  investigated  as  a  functic 
dissolved  oxygen  concentration  in  the  overt 
water.  Continuous  flow-through  systems  l 
used  in  order  to  maintain  or  control  physicocl 
ical  parameters.  Under  such  conditions,  the  ro 
oxygen  on  the  percentages  of  biodegradation 
determined.  Hydrocarbon  degradation  occu 
markedly  in  sediments  where  the  dissolved  ox; 
concentration  in  the  overlying  seawater  was  8 
and  the  redox  potential  was  around  + 150  mv. 
degradation  was  slower  (2  to  3  times)  when 
dissolved  oxygen  concentration  (2-3  ppmj  and 
redox  potential  (-(-30  mv)  decreased.  Under 
boxic  conditions  (dissolved  oxygen  of  0.2  to 
ppm  and  redox  potential  between  -180  and 
mv),  no  degradation  was  detected.  (Author's 
stract) 
W89-05992 


WATER  RESOURCES  AND  ENVIRONM 
TAL  POLLUTION  IN  NIGERIA:  SOME  P 
LUMINARY  FINDINGS, 

Nigerian  Inst,  of  Social  and  Economic  Resea 

Ibadan. 

K.  Adeniji. 

Journal         of        Environmental         Manager 

JEVMAW,  Vol.  27,  No.   3,  p  229-235,  Oct 

1988.  1  fig.  10  ref. 

Descriptors.  'Water  quality  control,  *Nig 
'Economic  development,  'Urbanization,  *W 
pollution,  'Water  pollution  sources,  Oil  pollul 
Domestic  wastes,  Industrial  wastewater,  Envi 
mental  protection,  Public  policy,  Research  pi 
ities. 

Based  on  recent  research  efforts,  the  impac 
urbanization  and  economic  development  on  w 
resources  in  Nigeria  is  examined.  Pollution, 
eluding  industrial  effluents,  domestic  wastew 
and  oil  pollution)  is  a  by-product  of  econo 
growth  and  technological  advancement.  Gov 
ments  in  Nigeria  should  strike  a  balance  betw 
economic  growth  and  the  tolerable  safety  level 
pollution  in  the  environment  and  its  resour 
including  water.  All  levels  of  society  need  tc 
concerned  to  ensure  that  in  our  quest  for  so 
economic  growth,  the  resources  necessary 
future  existence  are  not  destroyed.  The  need 
continuing  research  in  finding  solutions  to  ti 
problems  is  emphasized.  Both  the  private 
public  sectors  of  the  economy  should  fund 
search  efforts  so  that  the  present  and  future  gen 
tions  of  this  country  can  make  use  of  less  polh 
water  resources  for  desired  purposes.  (Miller-F 
W89-06004 


FIELD  AND  EXPERIMENTAL  STUDY  OFT 

BIOACCUMULATION      OF      SOME     TIM 

METALS     IN     A    COASTAL    FOOD    CHA 

SESTON,    OYSTER    (CRASSOSTREA    GIG^ 

DRILL  (OCENEBRA  ERINACEA), 

Nantes  Univ.  (France).  Centre  de  Dosage  des  I 

ments  Traces. 

C.  Amiard-Triquet,  J.  C.  Amiard,  B.  Berthet.an 

C.  Metayer. 

Water  Science  and  Technology  WSTED4,  \ 

20,  No.  6/7,  p   13-21,   1988.  2  fig.  5  tab.  22 

French  Ministry  of  Environment  Grant  83187. 

Descriptors:  'Trace  metals,  *Bioaccutnulati 
•Food  Chains,  *Oysters,  'Gastropods,  *Coa 
waters,  'Seston,  'Path  of  pollutants,  Metaboli 
France,    Fate    of   pollutants.    Cadmium,   Cop[ 
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I.  Zinc,  Biological  magnification,  Seawater, 
toplankton,  Absorption. 

n  March  1982  to  May  1984,  monthly  sampling 
■>een  carried  out  in  a  comparatively  unpolluted 
(al  area  (bay  of  Bourgneuf.  France),  allowing 
letermination  of  Cd.  Cu.  Pb  and  Zn  concentra- 

iii  water  and  in  the  different  links  of  the 
ed  food  chain.  Except  for  Pb.  the  higher  the 
I  level,  the  higher  the  trophic  level.  In  order 
eiermme  if  this  situation  results  from  a  real 
(Unification  in  the  food  chain  or  from  specific 
ies  lo  concentrate  trace  metals,  oysters  and 
.  were  exposed  to  metals  from  different 
:es.  Young  oysters  were  exposed  for  4  weeks, 
Itancously  to  Cu  and  Pb,  through  seawater 
or  food.  The  body  burden  of  Cu  and  Pb  in 
:rs  and  their  concentrations  were  evaluated 

12.  20,  and  28  days  of  exposure.  In  controls 
oysters  contaminated  via  food,  the  body 
:n  of  Pb  decreased  during  the  experiment, 
•over,  the  direct  uptake  from  water  led  to 
burdens  approximately  100  times  higher  than 

reached  after  contaminated  food  ingestion. 
Cu,  the  body  burden  increased  during  the 
iment  in  controls  as  well  as  in  oysters  fed 
contaminated  phytoplankton.  The  body  bur- 
induced  by  exposure  to  contaminated  sea- 
■  or  seawater  +  food  are  at  least  ten  times 
r  than  those  registered  in  oysters  exposed  via 
iplanktonic  food.  Drills  were  placed  for  6 
s  in  plastic  net  bags  containing  no  food  or 
with  different  levels  of  metals.  No  significant 
ences  were  observed  between  the  levels  of 
ru,  and  Zn  in  controls  and  in  drills  of  the 
groups,  indicating  that  these  levels  do  not 
id  on  the  food.  (Author's  abstract) 
D6015 


TIPLE  TOXICITY  AND  ACCUMULATION 
EAVY  METALS  IN  TWO  BIVALVE  MOL- 
:  SPECIES, 

ninne  Zoological  Station  (Finland), 
nmary  bibliographic  entry  see  Field  5C. 
)6016 


.SFER  OF  HEAVY  METALS  FROM  SUS- 
)ED  SEDIMENTS  TO  THE  ALGA  STI- 
:OCCUS  BACILLARIS  IN  AN  ESTUA- 
WATER  MEDIUM, 

lische   Univ.    Hamburg-Harburg   (Germany, 

Arbeitsbereich  Umweltschutztechnik. 

llf. 

Science  and  Technology  WSTED4,  Vol 
o.  6/7,  p  33-38,   1988.  3  fig,   1   tab,   11   ref. 

iptors:  'Heavy  metals,  'Algae,  'Suspended 
:nts.  'Estuarine  environment,  'Path  of  pol- 
;,  'Bioaccumulation,  Bioassays.  Salinity.  Par- 
e  matter. 

issay  has  been  carried  out  to  determine  the 
:  of  selected  heavy  metals  from  resuspended 
<ater  sediment  by  Stichococcus  bacillaris.  An 
itus  was  used  in  which  a  0.45  micron  pore 
:er  membrane  separated  the  algae  and  partic- 
When  used  with  an  estuarine  water 
m.  this  method  demonstrated  the  release  of 
metals  from  particulates  and  subsequent 
umulation  for  some  metal  species.  The 
ts  of  metals  accumulated  in  the  algae  indi- 
that  the  influence  of  salinity  was  important 
itributions  of  metals  in  water,  particulates, 
;ae.  (Author's  abstract) 
60P 


HAL  OF  HEAVY  METALS  FROM  SEDI- 
^  BY  MANGROVES  IN  JIULONG  ESTU- 
DAMEN  HARBOUR,  CHINA, 

n  Univ.  (China).  Inst,  of  Environmental  Sci- 

duan,  L.  Changyi.  H.  Jiandong,  and  L. 

Science  and  Technology  VVSTED4  Vol 
>•  6/7,  p  49-54,   1988.  3  fig.  2  tab.   1 1   ref. 

ptors:  *Fate  of  pollutants,  'Bioaccumula- 
Heavy  metals,  'Mangrove  swamps,  'China, 
lents.  'Path  of  pollutants.  Estuaries,  Regres- 
alysis.  6 


Sediment  samples  were  collected  from  Jiulong  Es- 
tuary (Xiamen  Harbor.  Fujian,  China),  where  five 
major  species  of  mangrove  grow  well,  even 
though  the  levels  of  the  heavy  metals  Cu,  Pb,  and 
Hg  from  anthropogenic  sources  in  the  sediments  of 
the  region  are  as  high  as  18.1  ppm,  59.2  ppm,  and 
0.14  ppm,  respectively.  The  concentrations  of  Cu. 
Pb,  Hg,  Mn.  Fe,  and  P  in  leachate  from  sediment 
leached  with  0.5  N  HC1,  as  well  as  the  total  carbon 
(TC)  content  and  analysis  was  used  to  assess  the 
experimental  data.  The  removal  of  such  heavy 
metals  as  Hg  from  sediments  by  mangroves  was 
estimated  to  be  up  to  6.5%  of  the  weakly  bound 
species.  The  authors  suggest  that  mangrove  eco- 
systems may  be  used  as  a  cheap  method  of  treating 
industrial  waste  containing  low  levels  of  heavy 
metals.  (Author's  abstract) 
W  89-060 19 


DEGRADATION  OF  TRIBUTYL  TIN  AND  DI- 
BUTYL  TIN  COMPOUNDS  IN  ENVIRONMEN- 
TAL WATERS, 

Environmental    Pollution   Control   Center,   Osaka 

(Japan). 

Y.  Hattori,  A.  Kobayashi,  K.  Nonaka,  A.  Sugimae, 

and  M.  Nakamoto. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  6/7,  p  71-76,  1988.  12  fig,  3  ref. 

Descriptors:  'Pesticides,  'Antifouling  paints, 
'Degradation,  'Tin,  'Fate  of  pollutants,  'Organo- 
tin  compounds,  Pollutants,  Japan,  Riparian  waters, 
Seawater,  Chemical  degradation. 

The  degradation  of  tri-n-butyl  tin  (TBT)  and  di-n- 
butyl  tin  (DBT)  compounds  in  river  and  seawater 
samples  was  studied.  In  river  water  (Daini  Neya 
River),  TBT  was  degraded  with  time,  and  the 
concentration  of  inorganic  tin  increased.  DBT  was 
also  degraded  with  time,  and  the  concentrations  of 
n-butyl  tin  (MBT)  compounds  and  inorganic  tin 
(the  degradation  products)  increased.  The  half 
lives  of  TBT  and  DBT  were  about  1 1  days  and  5 
days,  respectively.  In  seawater  from  Sakaisenboku 
Harbour  (one  of  the  most  polluted  areas  in  Osaka 
Bay),  TBT  and  DBT  were  degraded  in  a  manner 
similar  to  that  in  Daini  Neya  River  water,  but  in 
seawater  from  other  areas  of  Osaka  Bay  these 
compounds  were  little  degraded.  (Author's  ab- 
stract) 
W89-06022 


TOXIC  CHEMICAL  POLLUTION  OF  THE  ST 
LAWRENCE  RIVER  (CANADA)  AND  ITS 
UPPER  ESTUARY, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
R.  J.  Allan. 

Water  Science  and  Technology  WSTED4  Vol 
20,  No.  6/7,  p  77-88,  1988.  6  fig,  28  ref. 

Descriptors:  'Fate  of  pollutants,  'Toxicity,  'Pol- 
lutant identification,  'St.  Lawrence  River,  'Path 
of  pollutants,  'Chemical  wastes,  'Canada,  'Estu- 
aries, Whales,  Water  pollution  effects. 

Decline  of  the  Beluga  whale  population  in  the 
upper  estuary  of  the  St.  Lawrence  River  may  be 
related  to  the  high  content  of  toxic  metals  and 
organic  chemicals  in  their  tissues.  For  three  years, 
the  National  Water  Research  Institute  has  con- 
ducted research  cruises  of  the  St.  Lawrence  River 
to  identify  the  major  toxic  chemical  pollutants  in 
the  river  and  to  determine  their  transport  to,  and 
fate  in,  the  upper  estuary.  The  impact  of  toxic 
chemicals  in  the  estuarine  zone  is  tied  not  only  to 
their  fate  in  the  increasing  salinity  and  turbidity 
zone  of  the  upper  estuary  but  to  their  source, 
transport  mechanisms,  and  fate  in  the  upstream 
river.  (Author's  abstract) 
W89-06023 


SORPTION  BEHAVIOUR  OF  WASTE-GENER- 
ATED TRACE  METALS  IN  ESTUARINE 
WATERS, 

Plymouth  Polytechnic  (England).  Inst,  of  Marine 

Studies. 

G.  A.  Glegg,  J.  G.  Titley,  G.  E.  Millward,  D.  R. 

Glasson,  and  A.  W.  Morris. 

Water  Science  and  Technology  WSTED4,  Vol 


Sources  Of  Pollution — Group  5B 

20,  No.  6/7.  p  113-121,  1988.  4  fig,  2  tab,  22  ref. 

Descriptors:  'Path  of  pollutants.  'Estuaries,  'Sorp- 
tion, 'Trace  metals,  'Chemical  wastes.  Particle 
shape,  Porosity,  Kinetics,  England,  Turbidity. 
Iron,  Manganese. 

Samples  of  suspended  particles  have  been  collected 
from  the  turbidity  maximum  region  of  the  Tamar 
Estuary,  S.W.  England.  Specific  surface  areas  and 
porosities  of  the  particles  were  determined  by  a 
BET  nitrogen  adsorption  technique.  The  role  of 
surface  coatings  of  organic  matter  and  Fe  and  Mn 
oxides  was  examined.  The  data  show  that  the 
specific  surface  area  was  highest  at  the  turbidity 
maximum  and  was  associated  with  high  Fe/Mn 
ratios.  The  characterized  particles  were  then  used 
in  time-dependent  adsorption-desorption  experi- 
ments, with  waters  from  the  metal-rich  Carnon 
River,  S.W.  England.  The  rates  and  extents  of  the 
sorption  processes  were  interpreted  in  terms  of  a 
two-stage  reaction  which  was  related  to  the  mi- 
crostructures  of  the  particles.  Kinetic  analysis  of 
the  desorption  profiles  gave  rate  constants  which 
are  of  significance  in  the  prediction  of  the  fate  of 
toxic  metal  wastes  discharged  into  estuaries.  (Au- 
thor's abstract) 
W89-06026 


RESUSPENSION     OF     SEDIMENTS     FROM 
LONG  ISLAND  SOUND  (U.S.A.), 
California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-06030 


EFFECT  OF  SALINITY  ON  NITRIFICATION 
IN  A  TIDAL  RIVER, 

Kyushu  Univ.,   Fukuoka  (Japan).   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H 

W89-06031 


ROLE  OF  FINE  SEDIMENT  BEHAVIOUR  IN 
POLLUTANT  TRANSFER  MODELLING, 

Blackdown  Consultants  Ltd.,  Taunton  (England). 
For  primary  bibliographic  entry  see  Field  2J 
W89-06032 


TWELVE  YEARS  OF  OBSERVATIONS  OF 
MERCURY  CONCENTRATIONS  IN  YATSU- 
SHIRO  SEA  (JAPAN), 

Nagasaki  Univ.  (Japan).  Faculty  of  Fisheries. 
S.  Miyahara,  M.  Schintu,  T.  Kauri,  and  A.  Kudo. 
Water  Science  and  Technology  WSTED4,  Vol 
20,  No.  6/7,  p  193-197,  1988.   1  fig,  2  tab,  7  ref. 

Descriptors:  'Fate  of  pollutants,  'Mercury,  'Path 
of  pollutants,  'Japan,  Marine  sediments,  Marine 
environment,  Water  pollution,  Heavy  metals,  Mon- 
itoring, Human  pathology,  Bays,  Rivers,  Coastal 
waters,  Toxicity. 

The  fate  of  the  mercury  which  caused  the  tragedy 
of  Minamata  disease  has  been  monitored  for  a 
period  of  12  years  determining  mercury  contents  in 
the  surface  sediment  of  Yatsushiro  Sea.  Twenty- 
four  sampling  stations  were  selected  over  an  area 
of  636  sq  km.  Mercury  concentrations,  both  organ- 
ic and  inorganic,  in  water  were  also  determined 
within  the  Bay  and  the  Sea  in  1985.  Mercury  has 
been  dispersing  from  the  Bay  to  the  Sea.  From 
1975  to  1986  there  was  considerable  increase  of 
mercury  contents  in  the  surface  sediments.  Howev- 
er, there  is  no  alarming  level  of  mercury  in  the 
sediments  of  Yatsushiro  Sea  and  the  level  is  mostly 
less  than  1  ppm.  Mercury  concentrations  in  the 
water  of  Minamata  Bay  were  as  much  as  6  times 
higher  compared  to  those  of  Yatsushiro  Sea.  The 
highest  level  in  the  Bay  was  125.3  ng/L  (total 
mercury)  whereas  the  highest  level  in  the  Sea  was 
25.8  ng/L.  The  proportion  of  organic  mercury  in 
the  total  mercury  ranged  from  0.9  %  to  13.7  %  in 
the  Sea.  The  proportion  was  lower  than  those 
found  in  river  waters.  (Author's  abstract) 
W89-06034 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


SUSCEPTIBILITY  OF  U.S.  ESTUARIES  TO 
POLLUTION, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
E.  L.  Beasely,  M.  A.  Hiller,  and  R.  B.  Biggs. 
Water   Science   and   Technology    WSTED4,    Vol. 
20,  No.  6/7,  p  211-219,   1988.  4  Tig,  2  lab,   12  ref. 

Descriptors:  'Estuaries,  *Water  pollution  effects, 
*Path  of  pollutants,  "Human  population,  Hydro- 
logic  models,  Hydraulic  loading,  Phosphorus, 
Urban  watersheds,  Pollution  load,  Nonpoint  pollu- 
tion sources,  Nutrients,  Industrial  wastes,  Agricul- 
tural wastes,  Resources  management,  Stress,  Water 
quality,  Turbidity,  Eutrophication. 

Utilizing  data  primarily  from  the  U.S.  Department 
of  Commerce,  both  estuaries  and  watersheds  for  78 
U.S.  systems  are  analyzed.  Watersheds  are  classi- 
fied according  to  total  population  and  discrete 
subpopulations.  The  Vollenweider  approach, 
which  compares  hydraulic  loading  to  nutrient 
loading  of  lakes,  is  adapted  to  estuaries.  By  consid- 
ering total  population  as  a  surrogate  of  point 
source  nutrients,  agricultural  workers  as  a  surro- 
gate of  non-point  source  toxics  and  nutrients  and 
chemical  +  metal  workers  as  a  surrogate  of  point 
source  toxics,  we  can  estimate  potential  anthropo- 
genic impacts  on  watersheds.  When  these  surro- 
gates are  plotted  against  hydraulic  loading,  manag- 
ers have  a  tool  to  identify  estuaries  most  likely  to 
be  under  greatest  anthropogenic  pressure.  The  es- 
tuaries with  highest  susceptibility  from  total  popu- 
lation, as  well  as  the  estuaries  with  the  highest 
susceptibility  to  toxic  stress,  are  identified.  On  a 
Vollenweider  diagram,  the  phosphorous  loadings 
of  freshwater  bodies  are  plotted  as  a  function  of 
hydraulic  loading.  The  permissible-excessive  phos- 
phorous loadings  have  been  both  theoretically  and 
empirically  determined.  We  have  replotted  the 
freshwater  data  and  added  33  U.S.  estuary  P  load- 
ings that  were  previously  unavailable.  Estuaries 
plot  on  the  Vollenweider  diagram  as  a  continuum 
of  fresh  waterbodies,  both  in  terms  of  hydraulic 
loading  and  phosphorus  loading.  Most  estuaries 
appear  to  have  permissible  P  loadings.  Analysis  of 
nutrient  loading  (normalized  to  hydraulic  loading) 
versus  water  quality  parameters  like  chlorophyll  a 
indicates  that  estuaries  are  more  efficient  users  of 
nutrients  than  are  freshwater  bodies,  and  that  they 
reach  a  'nutrient  saturation  point'.  Perhaps  this  is 
due  to  grazing  or  turbidity.  It  appears  that,  in 
general,  the  OECD  eutrophication  modeling  ap- 
proach is  applicable  to  estuarine  systems  as  well  as 
lakes  and  impoundments.  (Author's  abstract) 
W89-06036 


DISPERSION  MODELLING  FOR  A  COMPLEX 
ESTUARY:  THE  CASE  OF  THE  TAGUS, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
A.  Carmona  Rodrigues,  M.  Cardoso  da  Silva,  A. 
Camara,  T.  Faria  Fernandes,  and  J.  Gomes 
Ferreira. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  6/7,  p  271-276,  1988.  3  fig,  7  ref. 

Descriptors:  *Estuaries,  *Model  studies,  *Path  of 
pollutants.  "Pollutant  load,  Hydrologic  models, 
Portugal,  Estuarine  environment,  Mathematical 
models,  Recreation,  Fishing,  Navigation. 

Estuarine  dispersion  models  have  been  commonly 
used  to  define  the  pollutant  loads  permissible  to 
achieve  pre-defined  water  quality  levels  and  im- 
prove our  knowledge  of  estuarine  phenomena. 
Those  models  for  large  estuaries  with  complex 
hydrodynamic  and  ecological  processes  usually 
have  extremely  high  running  times.  This  paper 
presents  an  approach  based  on  the  use  of  increas- 
ingly complex  models,  which  attempts  to  circum- 
vent the  problem  of  initial  lack  of  data,  as  well  as 
to  give  some  initial  insight  into  the  processes  of  the 
Tagus  Estuary,  within  acceptable  levels  of  preci- 
sion. As  a  first  stage,  simple  models  were  devel- 
oped and  applied  to  the  estuary,  one  of  the  largest 
in  Europe,  with  more  than  300  sources  of  pollution 
and  intensive  use  for  recreation,  fishing,  and  navi- 
gation. The  computational  exercises  undertaken 
with  these  models  were  also  used  to  accumulate 
information  on  the  response  of  the  Tagus  Estuary 
to  a  number  of  forcing  conditions.  This  informa- 
tion, synthesized  in  'if...  then'  rules,  was  integrated 


to  form  a  data  base  on  the  estuary,  which  is 
currently  being  developed.  The  data  base  will  or- 
ganize existing  information  and,  providing  that 
learning  mechanisms  are  included,  it  will  also 
create  new  knowledge,  as  well  as  supplying  the 
complex  models  under  development  with  reasona- 
ble initial  values.  (Author's  abstract) 
W89-06043 


APPLICATION  OF  BASIN  WIDE  ECOLOGI- 
CAL MODELS  (BAWEMS)  TO  THE  FATE  OF 
LAS  IN  TOKYO  BAY, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

A.  Tokai,  and  T.  Morioka 

Water  Science  and  Technology  WSTED4.  Vol 
20,  No.  6/7,  p  287-294,  1988.  3  fig,  5  tab,  10  ref. 

Descriptors:  "Watersheds,  "Linear  alkyl  sulfon- 
ates, *Bays,  *Fate  of  pollutants,  "Pollution  load, 
"Model  studies,  Ecology,  Simulation,  Ecosystems, 
Sediments,  Rivers,  Seawater,  Detergents. 

The  primary  purpose  of  this  study  was  to  simulate 
the  environmental  fate  of  the  homologs  of  linear 
alkylbenzene  sulfonates  (LAS).  These  were  select- 
ed as  representative  chemicals  with  middle-range 
aquatic  toxicity  and  environmental  persistence,  and 
which  are  used  in  rather  large  quantities.  A  sec- 
ondary purpose  was  to  determine  the  composition 
ratio  (i.e.,  the  relative  percentages  of  LAS  homo- 
logs)  of  LAS  products  which  results  in  the  mini- 
mum risk  potential  in  sediments.  The  following 
results  were  obtained  from  model  simulations.  By 
applying  basin  wide  ecological  models  (BAWEMs) 
to  Tokyo  Bay  and  the  surrounding  watershed, 
distribution  patterns  of  LAS  homologs  in  river 
water,  river  sediment,  seawater,  and  sea  sediment 
were  relatively  well  simulated.  Also,  the  minimum 
risk  composition  ratio  of  LAS,  with  the  constraint 
of  considering  detergent  cleaning  capacity,  is  capa- 
ble of  reducing  by  about  60%  the  risk  potential  of 
the  usual  composition  ratio  of  LAS.  Reported 
composition  ratios  of  LAS  in  existing  consumer 
products  are  all  in  the  same  or  rather  low  risk  level 
categories.  It  can  be  concluded  that  an  effective 
strategies  of  chemical  risk  management,  particular- 
ly with  reference  to  alkylbenzene-based  synthetic 
detergents,  is  alteration  of  the  composition  ratio  of 
LAS.  (Author's  abstract) 
W8906045 


CORRELATION  OF  COPROSTANOL  TO  OR- 
GANIC CONTAMINANTS  IN  COASTAL  AND 
ESTUARINE  SEDIMENTS  OF  THE  U.S., 

National  Ocean  Service,  Seattle,  WA.  Ocean  As- 
sessments Div. 

G.  Shigenaka,  and  J.  E.  Price. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
5,  p  989-998,  October  1988.  12  tab,  17  ref. 

Descriptors:  "Water  pollution  sources,  "Benthic 
environment,  "Correlation  analysis,  "Environmen- 
tal tracers,  "Coprostanol,  "Marine  sediments, 
Coasts,  Municipal  wastes,  Monitoring,  Wastewater 
treatment,  Organic  compounds. 

Results  from  the  National  Status  and  Trends  Pro- 
gram, an  nationwide  effort  to  evaluate  U.S.  coastal 
and  estuarine  environmental  quality,  were  ana- 
lyzed to  provide  information  about  regional 
sources  of  organic  contaminants  in  the  benthic 
environment.  Spearman's  rank  correlation  proce- 
dure was  applied  to  measurements  of  coprostanol, 
a  chemical  tracer  of  sewage,  and  three  classes  of 
organic  compounds  in  sediments.  The  results  sug- 
gest that  discharges  from  publicly  owned  treat- 
ment works  are  responsible  for  concentrations  of 
the  organic  compounds  encountered  in  the  north- 
eastern coastal  region,  while  other  sources  may 
predominate  in  the  other  regions  of  the  country. 
(Author's  abstract) 
W89-06054 


STATISTICAL  APPROACH  TO  ASSESS  FAC- 
TORS AFFECTING  WATER  CHEMISTRY 
USING  MONITORING  DATA, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

F.  M.  Fisher,  K.  L.  Dickson,  J.  H   Rodgers,  K. 


Anderson,  and  J   Slocomb. 

Water  Rewurces  Bulletin  WARBAQ.  Vol  24. 

5,  p  1017-1026,  October  1988    5  fig,  I  tab.  18 

Descriptors:  "Model  studies,  "Statistical  anal 
"Statistical  models,  "Water  quality,  "Rk 
"Stream  pollution,  Chemical  properties.  Mom 
ing,  Data  interpretation,  Hydrologic  models.  R 
flow.  Sulphur  River. 

A  method  to  partition  the  variation  in  concer 
tions  of  water  chemistry  parameters  in  a  r 
consists  of  fitting  a  family  of  curves  for  c 
chemical  parameter.  Each  curve  indicates  the 
spouse  of  the  parameter  to  river  flow  for  a  part 
lar  time  period  or  location.  An  analysis  of  co 
iance  is  then  used  to  identify  statistically  signifu 
differences  between  curves.  Such  differences  re 
largely  from  two  factors:  (1)  the  discharge  of 
fluents  and  (2)  river  flow-concentration  relat 
ships.  The  deviations  from  the  fitted  curves  i 
cate  month-to-month  variations  unrelated  to  ri 
flow  that  are  controlled  by  factors  such  as  tem| 
ature-related  seasonal  patterns.  Underlying  stat 
cal  assumptions  are  discussed  with  respect  to  w; 
chemistry  data.  The  technique  was  applied  t 
data  set  consisting  of  monthly  samples  of  22  wi 
chemistry  parameters  from  the  Sulphur  Rivei 
Texas  and  Arkansas.  Several  patterns  of  respo 
to  river  flow  and  to  two  effluent  discharges  » 
revealed.  (Author's  abstract) 
W89-06057 


NATIONWIDE  REGRESSION  MODELS  P 
PREDICTING  URBAN  RUNOFF  WAT 
QUALITY  AT  UNMONITORED  SITES, 

Geological  Survey,  Reston,  VA. 

G.  D.  Tasker,  and  N.  E.  Driver. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24, 1 

5,  p  1091-1101,  October  1988.  5  tab,  10  ref. 

Descriptors:  "Urban  hydrology,  "Water  pollut 
sources,  "Regional  analysis,  "Regression  analy 
"Urban  runoff,  "Water  quality,  "Runoff,  Le 
squares  method.  Pollution  load,  Model  stud 
Chemical  oxygen  demand,  Ammonia,  Nitrog 
Phosphorus,  Copper,  Lead,  Zinc,  Suspenc 
solids. 

Regression  models  are  presented  that  can  be  u; 
to  estimate  mean  loads  for  chemical  oxyg 
demand,  suspended  solids,  dissolved  solids,  to 
ammonia  plus  nitrogen,  total  phosphorus,  to 
copper,  total  lead,  and  total  zinc  at  unmonitoi 
sites  in  urban  areas.  Explanatory  variables  inclu 
drainage  area,  imperviousness  of  drainage  basin 
infiltration,  mean  annual  rainfall,  a  land-use  indii 
tor  variable,  and  mean  minimum  January  tempe 
ture.  Model  parameters  are  estimated  by  a  gener 
ized-least-squares  regression  method  that  accoui 
for  cross  correlation  and  differences  in  reliabil 
of  sample  estimates  between  sites.  The  regressi 
models  account  for  20-65%  of  the  total  variation 
observed  loads.  (Author's  abstract) 
W 89-06066 


SIMULATED  TRANSPORT  OF  MULTIPLE  C 
TIONS  IN  SOIL  USING  VARIABLE  SELECIT 
ITY  COEFFICIENTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Scienc 
For  primary  bibliographic  entry  see  Field  2K. 
W89-06070 


INDEPENDENT  CALIBRATION  OF  MECH 
NISTIC-STOCHASTIC  MODEL  FOR  FIEL1 
SCALE  SOLUTE  TRANSPORT  UNDER  FLO0 
IRRIGATION, 

Agricultural     Research     Service,     Phoenix,    A. 
Water  Conservation  Lab. 
For  primary  bibliographic  entry  see  Field  2K. 
W 89-06071 


SOLUBILITY  OF  BARIUM  ARSENATE, 

University  of  Wyoming  Research  Corp.,  Larami 

Western  Research  Inst. 

M.  E.  Essington. 

Soil  Science  Society  of  America  Journal  SSSJD 

Vol.  52,  No.  6,  p  1566-1570,  November-Dccembi 
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18.  2  fig.  2  (ab.  26  ref. 

Scriplors:  'Path  of  pollutants,  'Leaching,  'Ar- 
te compounds.  'Solubility.  Equilibrium. 
ium 

■  abilitv  to  predict  the  path  and  behavior  of 
nic  in  soils  and  waste  affected  environments 
Hires  a  knowledge  of  the  processes  that  control 
:nic  distribution  between  solid  and  solution 
ses  One  process  that  may  control  soluble  ar- 
e  in  aerated  environments  is  the  precipitation 
•netal  arsenates.  Current  thermodynamic  data 
jest  barium  arsenate  (Ba3(As04)2(c))  to  be  a 
lly  stable  phase  However,  sufficient  evidence 
mailable  to  question  the  validity  of  the  current 
i.  In  order  to  determine  the  solubility  and  cal- 
te  the  standard  free  energy  of  formation,  an 
librium  solubility  study  was  conducted.  The 
librium  experiments  were  carried  out  under 
e  different  ionic  strength  conditions  for  reac- 
times  up  to  45  days.  Equilibrium  was  ap- 
iched  from  both  undersaturated  and  supersa- 
ted  initial  conditions.  The  solubility  for  the 
Mution  of  barium  arsenate  was  calculated  to  be 
2.  Correspondingly,  the  standard  free  energy 
Mmation  of  -3101.2  plus  or  minus  2.0  kJ/mol 
calculated.  This  value  is  166.9  kJ/mol  more 
live  than  the  current  literature  value.  Reevalu- 
i  of  the  solubility  data  from  a  previous  work 
ests  that  the  solubility  for  the  dissolution  of 
im  arsenate  is  24.64  and  the  corresponding 
iard  free  energy  of  formation  is  -1587.0  plus  or 
is  2.5  kJ/mol.  (Davis-PTT) 
-06075 


ORPTION  OF  THIRAM  AND  DIMETH- 
E  ON  ALMERIA  SOILS, 

irtmento  de  Quimica  Inorganica,  Colegio  Uni- 
tario  de  Almeria,  04071  Almeria,  Spain. 
alverde-Garcia,  E.  Gonzalez-Pradas,  M. 
franca-Sanchez,  F.  Del  Rey-Bueno,  and  A. 
ia-Rodriguez. 

Science  Society  of  America  Journal  SSSJD4, 
52,  No.  6,  p  1571-1574,  November-December 
2  fig,  5  tab,  17  ref. 

riptors:  'Fungicides,  'Pesticides,  'Path  of 
tants,  'Agricultural  chemicals,  'Adsorption, 
tants,  Soil  properties,  Thiram,  Dimethoate! 
ria,  Spain,  East  Andalucia,  Insecticides. 

rption  of  pesticides  by  soil  is  one  of  the  most 
rtant  factors  affecting  their  bioavailability, 
idation,  volatilization,  and  transportation  to 
ic  environments.  The  adsorption  process  of 
n  and  dimethoate  on  Almeria  (East  Andalu- 
pain)  soils  from  aqueous  solutions  at  30  C  has 

studied.  The  adsorption  isotherms  may  be 
tied  as  L  type  of  the  Giles  classification.  The 
idhch  equation  values  (K  sub  0  vary  between 
ind  13.73  for  the  fungicide  thiram  (tetrameth- 
ram  disulfide)  and  between  1.06  and  8  95  for 
isecticide  dimethoate  (0,0  dimethyl  S-(N 
'Icarbamoylmethyl)  phosphorodithioate)  de- 
ng  on  the  soil  type.  In  relation  to  the  correla- 
between  adsorption  parameters  and  soil  prop- 

the  adsorption  process  of  thiram  seems  to  be 
Honed  by  the  soil  organic  matter  content 
:as  the  adsorption  of  dimethoate  is  fundamen- 
:onditioned  by  specific  surface  area  and  by 

exchange  capacity.  (Davis-PTT) 
)6076 


LMICS    OF    ALUMINUM     COMPLEXA- 
IN  MULTIPLE  LIGAND  SYSTEMS, 

nah  River  Ecology  Lab.,  Aiken,  SC.  Div  of 

ochemistry. 

Anderson,  and  P.  M.  Bertsch. 

cience  Society  of  America  Journal  SSSJD4 

2,  No.  6,  p  1597-1602,  November-December 

0819         33     ref     DOE    Contract     AC09" 

iptors:  'Acid  rain  effects,   'Path  of  pollut- 

Kinetics.    'Aquatic    environment,    'Metal 

exes    'Aluminum,  Multiple  ligand  systems 

ty.  Fluoride,  Oxalate,  Citrate,  Chromatogra- 

Jmplexation  of  metal  ions  with  inorganic  and 
c  ligands  present   in   natural   waters  deter- 


mines the  movement  of  the  metals  in  the  environ- 
ment, including  their  transport,  uptake,  and  toxici- 
ty. The  role  of  completing  ligands  in  attenuating 
aluminum  (Al)  toxicity  and  in  influencing  AI  trans- 
port in  soils  and  waters  has  been  recognized  for 
some  time  though  the  kinetics  of  such  computa- 
tion   reactions    within    complicated     multi-ligand 
aqueous  solutions  have  not  been  previously  evalu- 
ated.  The   dynamics  of  Al   complexation   in   the 
presence  of  multiple  ligands,  specifically  fluoride 
(F),  oxalate  (Ox),  and  citrate  (Cit).  were  studied 
using  an  ion  chromatographic  speciation  method. 
The  rate  constant  for  formation  of  AIF(2  +  )  under 
the  experimental  conditions  was  12.3  plus  or  minus 
1.1/M/s  in  the  absence  of  competing  ligands,  but 
was  observed  to  increase  to  23.4  plus  or  minus  0.6 
and  52.0  plus  or  minus  5.7/M/s  in  the  presence  of 
Ox  and  Cit,  respectively.  The  rate  of  formation  of 
the  A10x(  +  )  complex  was  more  rapid  than  that  of 
AIF(2  +  )  and  was  unaffected  by  the  presence  of  F. 
Citrate  complexed  with  Al  sufficiently  rapidly  that 
the  constant  could  not  be  determined.  That  the 
constant  for  AIF(2  +  )  increased  in  the  presence  of 
competing  ligands  contradicts  the  accepted  dogma 
on  the  kinetics  of  concurrent  reactions,  where  re- 
actions are  envisioned  to  proceed  independently 
and  in  relative  isolation.  Al  citrate  formation  in  the 
presence  of  F  was  found  to  exceed  the  thermodyn- 
amically  imposed  equilibrium  level  and  necessarily 
reequilibrated  to  a  lower  solution  concentration  as 
the  slower  Al-F  complexation  reaction  proceeded, 
though  no  such  behavior  was  witnessed  for  Aloxa- 
late  (  +  )  formation  in  the  presence  of  F.  (Author's 
abstract) 
W89-06080 


SALT-INDUCED  MANGANESE  SOLUBILIZA- 
TION IN  CALIFORNIA  SOILS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
R.  A.  Khattak,  and  W.  M.  Jarrell. 
Soil  Science  Society  of  America  Journal  SSSJD4 
Vol.  52,  No.  6,  p  1606-1611,  November-December 
1988.  5  tab,  36  ref. 

Descriptors:  'Salinity,  'Soil  water,  'Water  pollu- 
tion sources,  'Manganese,  'Soil  Types,  'Solubility, 
California,  San  Bernardino,  Fresno,  Riverside 
Orange,  El  Dorado,  Santa  Cruz,  Loam. 

The  solubility  of  manganese  (Mn)  in  soil  solution 
depends  on  soil  pH,  redox  potential,  amount  and 
type  of  higher  valency  Mn  oxides,  and  a  variety  of 
organic  and  inorganic  soil  constituents.  The  extent 
of  salt   induced   Mn  release  was  studied   from   a 
variety  of  California  soils:  sandy  loam,  clay  loam, 
fine  sand,  clay,  and  stony  clay  loam.  To  investigate 
the  effect  of  salinity  and  time  of  incubation  on  Mn 
release,   Redding  clay   loam   and   Hanford   sandy 
loam  soils  were  saturated  with  0,  75,  and  150  mol/ 
cu   m   NaCl-CaC12   solution   and   incubated   in   a 
glasshouse  for  0,  2,  4,  7,  and  10  d.  The  Mn  concen- 
tration in  the  soil  saturation  extract  increased  2-  to 
4-fold  with  time  of  incubation  at  all  levels  of  salt 
solution  and  7-  to  16-fold  with  increasing  salt  con- 
centrations at  a  given  incubation  time.  Increase  in 
Mn  with  time  and  increase  in  pH  in  the  nonamend- 
ed  soil  suggest  reduction  of  Mn  oxides  while  in- 
creases in  Mn  with  increasing  salt  levels  implicate 
the  release  of  Mn  into  soil  solution  through  reduc- 
tion of  Mn  oxides,  displacement  by  Na(  +  )  and 
Ca2(-)  and/or  ligand  (C1-)  complexation  processes 
Mn  release  by  NaCl-CaC12  salinity  was  also  inves- 
tigated in  20  California  soils  varying  in  pH   easily 
reducible  Mn  (hydroquinone   +   NH40Ac),  total 
Mn  (HF-HN03-HCI04)  and  in  total  C  concentra- 
tions. These  soils  were  saturated  with  0,  37.5,  75  0 
112.5,  and   150.0  mol/cu  m  NaCl-CaCli  solution 
and  extracted  after  5  d  of  incubation  in  a  glass- 
house. Depending  upon  soil  pH,  easily  reducible 
and  total  soil  Mn  levels,  the  Mn  in  soil  saturation 
extracts  increased  from  10  to  4000  mmol/cu  m  for 
150  mol/cu  m  NaCl-CaC12  levels  over  the  nonsa- 
line  (deionized  water)  treatments.  Multiple  regres- 
sion  analysis  showed   that   Mn   solubility   in   salt- 
amended  soils  was  mainly  related  to  soil  pH,  easily 
reducible  and   total   Mn.   Factors  related  to  geo- 
chemical    environments    might    explain    the    vari- 
ations in  Mn  solubility  in  salt  amended  soils   (Au- 
thor's abstract) 
W89-06082 


Sources  Of  Pollution — Group  5B 

BICARBONATE  ESTIMATION  FROM  ALKA- 
LINITY DETERMINATIONS  FOR  NEUTRAL 
TO  ACIDIC  LOW  ALKALINITY  NATURAL 
WATERS:  THEORETICAL  CONSIDERATIONS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B 
W89-06092 


NOAA  GULF  OF  MEXICO  STATUS  AND 
TRENDS  PROGRAM:  TRACE  ORGANIC  CON- 
TAMINANT DISTRIBUTION  IN  SEDIMENTS 
AND  OYSTERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

T.  L.  Wade,  E.  L.  Atlas,  J.  M.  Brooks,  M.  C 

Kennicutt,  and  R.  G.  Fox. 

Estuaries  ESTUDO,   Vol.    11,  No.  3,  p   171-179 

September  1988.  4  fig,  3  tab,  26  ref.  NOAA  Grant 

50-DGNC-5-00262. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Gulf  of  Mexico,  'Trace  levels,  'Sedi- 
ments, 'Oysters,  'Halogenated  pesticides,'  'Poly- 
chlonnated  biphenyls,  Contamination,  Mollusks, 
Tissue  analysis,  Aromatic  compounds,  Hydrocar- 
bons, Pesticides,  Coastal  waters,  Organic  com- 
pounds. Water  pollution. 

Polynuclear  aromatic  hydrocarbons  (PAH),  chlor- 
inated pesticides,  and  polychlorinated  biphenyls 
(PCB)  concentrations  were  determined  in  sediment 
and  oysters  to  provide  information  on  the  current 
status  of  the  concentration  of  these  contaminants  in 
Gulf  of  Mexico  coastal  areas  removed  from  point 
sources  of  input.  Coprostanol  analyses  of  sediments 
showed  that  anthropogenic  materials  are  associat- 
ed with  the  sediments  at  all  153  stations  sampled. 
The  levels  of  contaminants  encountered  are  low 
compared  with  areas  of  known  contamination.  Av- 
erage PAH  concentrations  are  nearly  the  same  in 
oysters  and  sediments,  although  the  molecular 
weight  distribution  is  different.  Average  DDT  and 
PCB  concentrations  are  higher  by  a  factor  of  10  to 
130  in  oysters  as  compared  to  sediments.  Contin- 
ued sampling  and  analyses  will  allow  for  long-term 
trends  in  the  concentrations  of  these  contaminants 
to  be  determined.  (Author's  abstract) 
W89-06096 


THRESHOLD  DETECTION  VALUES  OF  PO- 
TENTIAL FISH  TAINTING  SUBSTANCES 
FROM  OIL  SANDS  WASTEWATERS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5A 
W89-06103 


POTENT  ODOUR-CAUSING  CHEMICALS 
ARISING  FROM  DRINKING  WATER  DISIN- 
FECTION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W  89-06 109 
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CHEMISTRY        OF        OFF-FLAVOURS 
MARINE  ORGANISMS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    North    Ryde    (Australia).    Div.    of 

Food  Research. 

F.  B.  Whitfield. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  8/9,  p  63-74,  1988.  3  tab,  37  ref. 

Descriptors:  'Arsine,  'Phenols,  'Taste,  'Foods, 
'Water  pollution  sources,  'Organoleptic  proper- 
ties, 'Marine  animals,  Crustaceans,  Algae,  Detri- 
tus, Invertebrates,  Organic  compounds,  Water  pol- 
lution, Water  pollution  effects,  Chemistry. 

Two  compounds,  trimethylarsine  and  2,6-dibromo- 
phenol,  were  shown  to  cause,  respectively,  garlic 
and  iodoform-like  off-flavors  in  some  species  of 
Australian  prawns.  Both  compounds  have  extreme- 
ly low  threshold  values  in  water;  the  odor  thresh- 
old of  trimethylarsine  is  2  ng/L,  and  the  flavor 
threshold  of  2,6-dibromophenol  is  0.5  ng/L. 
Hence,  even  though  they  occur  in  prawns  in  only 
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micrograms/kg  concentrations,  they  can  lead  to 
consumer  rejection  of  contaminated  material.  Doth 
of  these  compounds  appear  to  be  natural  compo- 
nents of  the  environment.  Trimethylarsine  is  a 
metabolite  of  two  common  microorganisms,  and 
2,6-dibromophenol  is  a  component  of  algae,  bryo- 
zoa,  and  a  marine  worm.  These  compounds, 
among  others,  demonstrate  the  detrimental  impact 
that  the  natural  environment  can  have  on  the  ac- 
ceptability of  seafoods.  In  the  past,  these  flavors 
were  accepted  as  natural  by  local  populations  and 
even  regarded  as  desirable.  However,  these  flavors 
are  often  unacceptable  to  other  consumers,  particu- 
larly those  in  cities  and  export  markets.  With  an 
increasing  tendency  for  the  fishing  industry  to 
market  its  products  well  away  from  their  place  of 
origin,  new  handling  and  processing  procedures, 
such  as  deheading.  will  need  to  be  introduced  to 
reduce  the  impact  of  off-flavor  compounds  in  the 
retailed  product  and  to  prevent  the  destruction  of 
material  which  is  otherwise  safe  and  nutritious. 
(Author's  abstract) 
W89-06U0 


BIOCHEMISTRY  OF  BIOGENIC  OFF-FLA- 
VOUR COMPOUNDS  IN  SURFACE  WATERS, 

Tuebingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Che- 

mische  Pflanzenphysiologie. 

F.  Juttner. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  8/9,  p  107-116,  1988.  3  fig,  1  tab,  56  ref. 

Descriptors:  *Odor-producing  algae,  "Biochemis- 
try,  *Water  pollution  sources,  Organoleptic  prop- 
erties, Hydrocarbons,  Alcohols,  Aromatic  com- 
pounds, Sulfur  compounds,  Algae,  Lakes,  Cyano- 
phyta,  Plant  physiology,  Metabolism,  Enzymes, 
Taste. 

Nor-carotenoids,  unsaturated  hydrocarbons,  alde- 
hydes, ketones  and  alcohols,  thio  compounds,  ter- 
penoids, phenols,  and  aromatic  hydrocarbons  are 
important  biogenic  odor  compounds  frequently 
found  in  freshwater.  Results  of  biochemical  studies 
of  members  of  the  above  list  are  presented.  Olefin- 
ic  hydrocarbons,  such  as  ectocarpine,  are  secreted 
by  phytoplankton,  especially  diatoms,  and  occur  in 
the  essential  oils  of  various  marine  brown  algae. 
Aromatic  compounds  such  as  benzene,  toluene, 
and  xylenes  are  ubiquitous  in  surface  and  ground- 
waters. Although  increased  concentrations  of  these 
compounds  are  generally  taken  as  an  indication  of 
pollution,  biogenic  formation  of  toluene  is  wide- 
spread and  occurs  whenever  anoxic  environments 
are  found.  The  seasonal  distribution  of  the  forma- 
tion of  toluene,  benzene,  and  p-cresol  suggests  that 
their  precursors  are  phenylalanine  and  tyrosine 
from  the  protein  of  sedimenting  phytoplankton. 
Nor-carotenoids  are  formed  by  particular  strains  of 
blue-green  algae.  Lipoxygenase  products  are  found 
in  all  lake  water,  and  all  members  of  the  Chryso- 
phyceae  studied  are  potent  producers  of  unsaturat- 
ed aldehydes.  Sulfur  compounds  most  frequently 
found  in  lake  water  are  dimethyl  sulfide  and  di- 
methyl disulfide.  Some  sulfur  compounds  are 
found  independently  of  planktonic  species  present, 
while  others  are  invariably  associated  with  particu- 
lar microorganisms.  (Doria-PTT) 
W89-06115 


BLUE-GREEN  ALGAE  IN  LAKE  BIWA  WHICH 
PRODUCE  EARTHY-MUSTY  ODORS, 

Kyoto   Municipal   Water  Works   Bureau  (Japan). 

Water  Quality  Lab. 

T.  Negoro,  M.  Ando,  and  N.  Ichikawa. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  8/9,  p  117-123,  1988.  2  fig,  4  tab,  15  ref. 

Descriptors:  *Odor-producing  algae,  "Cyano- 
phyta,  *Algae.  "Lake  Biwa,  Japan,  "Odors, 
•Water  pollution  sources.  Organoleptic  properties, 
Drinking  water.  Water  quality,  Water  quality  man- 
agement. Plankton,  Oscillatoria,  Anabaena,  Organ- 
ic compounds.  Odor  control 

Since  1969,  earthy-musty  odor  problems  have  fre- 
quently occurred  in  the  water  supply  system  of 
Kyoto  City.  Though  the  causes  of  these  off-flavors 
were  identified  as  2-mclhylisoboi  ncol  (MIB)  and 
geosmin,  the  causative  organisms  were  not  identi- 
fied  until   recently.   Now,   three  species  of  plank- 


tonic blue-green  algae  from  Lake  Biwa  have  been 
identified  as  playing  important  roles  in  such  prob- 
lems. From  the  unialgal  culture  of  each  alga,  Ana- 
baena macrospora  was  shown  to  produce  geosmin, 
and  both  Phormidium  tenue  and  Oscillatoria  tenuis 
to  produce  MIB.  These  odorous  compounds  were 
found  to  be  mainly  stored  in  trichomes,  although  it 
was  once  thought  that  they  were  dissolved  in  the 
surrounding  water.  Therefore,  most  of  the  odorous 
compounds  can  be  removed  from  the  water  when 
the  causative  algae  are  removed  (Author's  ab- 
stract) 
W89-06116 


FACTORS  INFLUENCING  GEOSMIN  PRO- 
DUCTION BY  THE  CYANOBACTERIUM  OS- 
CILLATORIA BREVIS, 

National   Inst,  of  Public  Health,  Oslo  (Norway). 

Dept.  of  Water  and  Hygiene 

H.  Naes,  H.  C.  Utkilen,  and  A.  F.  Post. 

Water  Science  and  Technology   WSTED4,  Vol. 

20,  No.  8/9,  p  125-131,  1988.  4  fig,  20  ref. 

Descriptors:  *Cyanophyta,  'Oscillatoria,  "Geos- 
min, 'Taste,  "Organoleptic  properties,  Biochemis- 
try, Metabolism,  Algae,  Culturing  techniques, 
Physiological  ecology,  Pigments,  Chlorophyll  a, 
Carotenoids. 

Environmental  factors  affecting  geosmin  produc- 
tion by  Oscillatoria  brevis  were  investigated  under 
laboratory  conditions  using  continuous  culture 
techniques.  Transition  from  light  to  nutrient  limit- 
ed growth  conditions  caused  a  two-fold  decrease 
in  geosmin  production.  However,  geosmin  content 
increased  relative  to  pigment  content  (chlorophyll 
a  and  carotenoids).  It  has  been  suggested  that 
geosmin  biosynthesis  in  O.  brevis  proceeds  via  the 
isoprenoid  pathway  as  was  found  in  actinomycetes. 
Accordingly,  the  effect  of  inhibitors  of  the  inter- 
mediate stages  in  this  synthetic  pathway  was  inves- 
tigated in  order  to  study  the  regulation  of  geosmin 
production  in  relation  to  pigment  synthesis.  It  was 
concluded  that  geosmin  seemed  to  function  as  an 
overflow  metabolite  in  this  pathway.  Due  to  the 
only  modest  changes  in  geosmin  production  per 
dry  weight  compared  to  changes  in  biomass  levels 
during  light-limited  or  nutrient-limited  growth, 
contamination  of  eutrophic  fresh  waters  with  geos- 
min appears  to  depend  mainly  on  the  species 
present  and  its  biomass  level,  and  only  to  a  limited 
extent  on  nutrient  enhanced  synthesis.  (Author's 
abstract) 
W89-06117 


MUSTY  ODOUR  PROBLEMS  IN  LAKE  BIWA 
1982-1987, 

Okayama  Univ.,  Kurashiki  (Japan).  Inst,  for  Agri- 
cultural and  Biological  Sciences. 
M.  Yagi. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  8/9,  p  133-142,  1988.  9  fig.  4  tab,  6  ref. 

Descriptors:  "Odor-producing  bacteria,  "Lake 
Biwa,  Japan,  "Odors,  "Water  pollution  sources, 
"Cyanophyta,  Organoleptic  properties,  Algae, 
Plankton,  Lakes,  Seasonal  variation,  Anabaena, 
Oscillatoria,  Water  quality. 

Results  obtained  by  two  research  groups  investi- 
gating the  musty  odor  problem  in  Lake  Biwa 
during  the  years  1967  to  1987  are  presented.  The 
study  has  shown  that  the  problem  is  caused  by  the 
growth  of  three  species  of  planktonic  blue-green 
algae  in  the  southern  lake:  Phormidium  tenue,  An- 
abaena macrospora,  and  Oscillatoria  tenuis.  These 
algae  produce  as  metabolites  either  2-methyliso- 
borneol  (MIB)  or  geosmin,  and  it  is  these  com- 
pounds which  give  rise  to  the  musty  odor.  Recent- 
ly, the  musty  odor  problem  has  expanded  from  the 
western  to  eastern  part  in  the  southern  lake.  The 
occurrence  of  the  problem  has  also  changed  from 
spring  to  early  summer  and  more  recently  it  has 
begun  to  appear  also  during  the  autumn  months.  In 
autumn,  the  musty  odors  occur  earlier  in  the  east- 
ern part  than  in  the  western  part  of  the  lake,  and 
the  organism  responsible  for  the  problem  is  either 
A.  macrospora  or  O.  tenuis.  The  maximum  con- 
centrations for  geosmin  and  MIB,  1,050  and  860 
ng/L,  recorded  for  the  lake  occurred  in  the 
autumn  of  1985.  (Doria-PTT) 


W89-06I18 


EFFECT  Oi  ENVIRONMENTAL  I  ACTORS  O! 
GEOSMIN  PRODUCTION  BY  FISCHERLLL 
MLSCICOLA, 

Academia  Sinica,  Taipei  (Taiwan)  Inst,  of  Botan; 
J.  T.  Wu.  and  F.  Juttner. 

Water  Science  and  Technology  WSTED4,  Vo 
20,  No.  8/9,  p  143-148,  1988.  3  fig,  3  tab,  22  re 

Descriptors:  "Odor-producing  algae,  "Geosmii 
"Fischerella.  "Cyanophyta.  "Odors,  Physiologies 
ecology.  Organoleptic  properties,  Algae,  Plai 
physiology,  Chromatography.  Gas  chromatogri 
phy,  Mass  spectrometry,  Sample  preparatioi 
Methanol,  Chemical  analysis,  Culturing  tec! 
niques.  Proteins,  Anaerobic  conditions,  Tempers 
ture. 

The  production  of  geosmin  by  axenic  cultures  c 
Fischerella  muscicola  (ATCC  291 14)  was  analyzei 
by  gas  chromatography  and  mass  spectrometry,  t 
methanol  based  extraction  procedure  precedin, 
closed  loop  stripping  was  successfully  applied  fo 
quantitative  analysis.  The  major  part  of  geosmii 
produced  by  this  cyanobacterium  was  bound  in  th 
cells.  Less  than  1%  of  the  total  geosmin  wa 
released.  The  content  of  geosmin  in  cells  variei 
with  culture  conditions.  Higher  concentration 
(based  on  protein  amount)  were  observed  in  laj 
phase  cultures  and  under  anaerobic  growth  condi 
tions.  The  synthesis  of  geosmin  was  temperature 
dependent  showing  minimum  percentage  concen 
trations  at  the  optimum  growth  temperature  (31 
C).  Heat  shock  treatment  at  47  C  did  not  affect  thi 
subsequent  production  of  geosmin.  (Author's  ab 
stract) 
W89-06119 


IDENTIFICATION   OF  VOLATILE  METABO 
LITES  PRODUCED  BY  BLUE-GREEN  ALGAE 

Tokyo    Metropolitan    Research    Lab.    of    Publit 

Health  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06120 


CHEMICAL  ECOLOGY  AND  OFF-FLAVOUR 
SUBSTANCES, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-06123 


EARTHY-MUSTY  ODOR-PRODUCING  CYAN- 
OPHYTES  ISOLATED  FROM  FIVE  WATER 
AREAS  IN  TOKYO, 

Tokyo    Metropolitan    Research    Lab.    of   Public 

Health  (Japan). 

A.  Matsumoto,  and  Y.  Tsuchiya. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  8/9,  p  179-183,  1988.  1  fig,  1  tab,  10  ref. 

Descriptors:  "Odor-producing  algae,  "Odors, 
"Cyanophyta,  "Tokyo,  "Water  quality,  "Water 
pollution  sources,  Organoleptic  properties,  Algae, 
Pollutant  identification,  Oscillatoria,  Aphanizo- 
menon,  Ponds,  Rivers,  Reservoirs,  Cooling  towers, 
Culturing  techniques.  Fish  ponds,  Isolation. 

A  study  was  undertaken  to  determine  the  correla- 
tion between  species  of  blue-green  algae  and  their 
musty  odor  compounds,  based  on  water  samples 
collected  from  five  sites  in  Tokyo.  Odorant  com- 
pounds were  analyzed  by  gas  chromatography/ 
mass  spectrometry.  Blue-green  algae  isolated  from 
the  water  bodies  were  cultured  in  the  laboratory 
for  study.  In  park  pond  water,  strong  odors  caused 
by  geosmin  occurred  when  water  temperature  was 
low.  Large  populations  of  Aphanizomenon  flos- 
aquae  were  observed  in  the  pond,  and  isolates 
produced  geosmin  in  the  laboratory.  A.  flos-aquae 
was  also  determined  to  be  responsible  for  musty 
odors  in  early  spring  in  a  fish-cultivation  pond, 
Geosmin  produced  by  Oscillatoria  amoena  in  float- 
ing scums  was  the  cause  of  musty  odors  in  the 
Saka-gawa  River,  and  geosmin  produced  by  0. 
splendida  caused  an  off-flavor  in  a  reservoir  on 
Toshima  Island.  The  final  case  was  a  cooling 
tower  for  air  conditioning  from  which  musty  odors 
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I  been  reported.  An  unidentified  Oseillatoria  sp 
Med  From  a  mass  of  blue-green  algae  attached 
he  lower  wall  produced  two  compounds  whose 
'  retention  times  correspond  to  those  of  2-meth- 
oborneol  and  geosmin.  (Doria-PTT) 
9-06124 


rROGEN  AND  THE  THRESHOLD  ODOR 
MBER  PRODUCED  BY  AN  ACTINOMY- 
rE  ISOLATED  FROM  LAKE  SEDIMENTS 

|or  Univ..  Waco.  TX.  Dept.  of  Biology 

I".  Lind,  and  S.  D.  Katzif. 

er  Science  and  Technology  WSTED4    Vol 

Mo.  8/9.  p  185-191.  1988.  4  tab,  15  ref. 

criptors:  'Nitrogen,  *Odors.  'Bacteria,  'Lake 
ments.  'Water  pollution  sources,  'Waco  Res- 
nr.  Organoleptic  properties,  Reservoirs,  Isola- 
Culturing  techniques,  Chromatography,  Gas 
■matography.  Mass  spectrometry.  Analysis  of 
ince,  Biomass,  Nitrates,  Ammonia,  Nitrogen 
pounds.  Correlation  analysis,  Rainfall,  Physio- 
al  ecology. 

udy  was  conducted  to  determine  environmen- 
ictors  which  favor  the  production  of  Thresh- 
Odor  Number  (TON)  by  an  Actinomycete 
ptomyces  sp.)  isolated  from  Waco  Reservoir 
:xas,  a  reservoir  with  frequent  taste  and  odor 
!ems.  The  isolate  was  cultured  under  varying 
itions  of  form  and  concentration  of  nitrogen 
mm  produced  by  the  isolate  was  identified  by 
chromatography/mass     spectrometry.     The 

of  form  and  concentration  of  nitrogen  was 
ired  as  TON  by  an  odor  panel.  ANOVA 
ited  that  the  TON  and  the  cell  biomass  varied 
the  concentration  of  nitrogen  but  not  the 
of  nitrogen  supplied.  There  was  a  significant- 
:ater  TON  with  higher  concentrations  (75  to 
ucrograms  N/L)  of  nitrate  and  ammonia  ni- 
i  but  not  organic  nitrogen.  Cell  biomass  in- 
M  with  nitrate  and  organic  nitrogen  but  not 
•ma  nitrogen.  On  the  other  hand,  TON  per 
lomass  (specific  TON)  varied  with  the  form 
rogen   but   not   the   concentration.    Specific 

was  greater  with  ammonia  nitrogen  than 
mher  nitrate  or  organic  nitrogen.  Although 
Terences  in  specific  TON  with  concentration 

not  significant,  rank  correlation  analysis 
d  that  high  values  of  specific  TON  were 
«ed  with  higher  values  of  nitrate  and  ammo 
:rogen.  These  laboratory  data  support  field 
ations  that  taste  and  odor  episodes  occur  in 
ervoir  after  rainfall  events  that  supply  pulses 
agen  to  the  system.  (Author's  abstract) 
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Sources  Of  Pollution— Group  5B 

DIURNAL  VARIATIONS  OF  CHEMICAL  AND 
PHYSICAL  FACTORS  IN  A  RUNNING  WATER 
(SUZE,  BERNESE  JURA)  (TAGESSCHWAN 
KUNGEN  CHEMISCHER  UND  PHYSIKA- 
LISCHER  FAKTOREN  IN  EINEM 

JLjgSGEWAESSER      (SCHUESS,      BERNER 

Bern  Univ.  (Switzerland).  Zoologisches  Inst 
A.  Jakob,  and  P.  A.  Tschumi. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol     in 
No.  4   p  607-620,  October  1988.  6  fig.  1  tab.  31  ref 
(English  summary). 


solved  Form  was  almost  the  same  throughout  the 
region  ot  stagnant  water,  which  indicated  that  the 
increase  of  geosmin  downstream  was  caused  by 
Anabaena  macrospora.  (Doria-PTT) 

W89-06I26 


EFFECT  OF  CHELATING  AGENTS  ON  THE 
GROWTH  OF  BLUE-GREEN  ALGAE  AND  THE 
RELEASE  OF  GEOSMIN, 

Osaka   Prefecture   Water   Works   Bureau  (Japan) 

Water  Examination  Lab. 

M.  Miwa,  and  K.  Morizane. 

Water  Science  and  Technology   WSTED4    Vol 

20,  No.  8/9,  p  197-203,  1988.  3  fig,  2  tab,  l'l  ref 

Descriptors:  *Odor-producing  algae,  'Chelating 
agents,  'Cyanophyta,  'Metabolism,  'Geosmin 
Udors,  Organoleptic  properties,  Water  quality 
Algae,  Plankton,  Culturing  techniques,  Growth 
media,  Chlorophyll  a,  Physiological  ecology, 
Water  pollution  sources,  Growth. 

The  effect  of  chelating  agents  on  the  growth  of 
Anabaena    macrospora,    a    planktonic    blue-green 
alga,  and  on  its  production  of  geosmin  was  studied 
When  A.  macrospora  was  cultured  in  CT  medium 
containing  EDTA  (an  artificial  chelator),  the  maxi- 
mum cell  numbers  were  about  one  million  cells/ 
ml.  However,  in  an  EDTA-free  CT  medium   the 
maximum  cell  numbers  were  a  tenth  of  the  normal 
growth  level  m  the  complete  medium.  In  addition 
the  chlorophyll  a  content  was  reduced  almost  a 
fourth,    and    the   color   of  the   algal    cell    bodies 
changed    from    green    to    yellow.    These    results 
showed  that  growth  of  this  alga  in  a  chelator-free 
medium  was  not  healthy.  At  this  time,  though  the 
geosmin   content   was  constant   and   in   the  same 
range  as  in  the  complete  medium,  the  ratio  of  the 
extracellular  geosmin  concentration  in  the  medium 
to  the  gross  concentration  was  2:10  to  3:10  and  2  to 
3  times  its  normal  level.  It  was  considered  that  the 
deterioration  of  the  alga's  physiological  condition 
increased  the  release  of  geosmin  to  the  medium 
These  results  suggested  that  the  extracellular  con- 
centration of  geosmin  produced  by  A.  macrospora 
Finln ffe?n-rbAy  tHe  a>'S  Physiol°gical  condition, 
u  u     y'uED,TA  can  be  substituted  by  humic  acid 
When  this  alga  was  grown  in  a  medium  containing 
humic  acid  instead  of  EDTA,  the  maximum  cell 
numbers  and  the  release  ratio  of  geosmin  was  of 
the   same   level   as   in   the  case   of  the   complete 
medium.  (Author's  abstract) 
W89-06127 


Descriptors.  'Streamflow,  'Water  temperature, 
'Water  quality,  'Path  of  pollutants,  'Dissolved 
oxygen,  Domestic  wastes.  Organic  wastes  Ni- 
trates, Ammonia,  Phosphates,  Nitrites,  Biochemi- 
cal oxygen  demand,  Farm  wastes,  Hydrogen  ion 
concentration,  Hardness,  Conductivity,  Diurnal 
demand1'0"'       Sw'tZer,and'      Chemical      oxygen 

Between  dawn  and  dusk  the  following  chemical 
and    physical    parameters    were    measured    every 
hour  in  the  small  river  Suze,  Bernese  Jura-  flow 
temperature,  pH,  total  hardness,  conductivity   dis- 
solved oxygen,  BOD5,  COD  (KMn04  method) 
nitrate,    nitrite,    ammonium    and    phosphate    The 
sampling   place   lay   below   Courtelary.    Measure- 
ments were  made  on  22  days  (including  two  24 
hour  sampling  periods)  between   10th  April   1981 
and I  8th  April  1982.  The  results  show  that  the  load 
of  the  river  is  slight  and  the  oxygen  supply  very 
good.  The  regular  fluctuations  in  temperature   pH 
and  dissolved  oxygen  depend  upon  solar  radiation. 
Kaintall   influences  the  concentration  of  the  dis- 
solved  substances   to   a   large   extent-short    term 
alter  heavy  showers  and  more  long  term  following 
a  high  water.  Household  wastewater  induced  no 
regular  fluctuations  but  dairy  wastewater  may  well 
cause  a  short   though  significant   increase  in  the 
organic  load  during  the  morning  period.  (Author's 
abstract) 
W89-06146 


i'river^  °F  MUSTY  odor  in  the 

Prefecture  Water  Works  Bureau  (Japan) 
Examination  Lab. 
lida,  K.  Ashitani,  and  K.  Fujiwara 

Science  and  Technology  WSTED4,  Vol 
■  8/9,  p  193-196,  1988.  3  fig,   1  ,ab,  3  ref.' 

Jtors:  'Odor-producing  algae,  'Odors 
River,  'Japan,   'Water  pollution  sources, 

>phyta,  Organoleptic  properties,  Rivers, 
Path  of  pollutants,  Water  shortage,  Stag- 

ater.  Chromatography,   Gas  chromatogra- 

lass  spectrometry,  Anabaena,   Lake  Biwa 

it  water. 

S^n  years-  geosmin  and  2-methyliso- 
(M1B)  have  been  responsible  for  the  oc- 
e  ot  musty  odors  in  Lake  Biwa  (Japan) 
<lorous  compounds  are  present  in  the  water 
n  solution  or  attached  to  or  within  the 
ible  blue-green  algae.  The  concentration  of 
i  decreased  during  its  passage  through  the 
iver  However,  MIB  was  not  affected 
^ot  Anabaena  macrospora  was  observed  in 
J^ thefv,cln|ty  of  the  weir,  which  prevent- 
water  from  flowing  back  into  the  river 
of  drought  in  1985,  the  river  was  dammed 
n?!i.P[°  Ucmg  condit'ons  favorable  to  the 
ot  the  blue-green  algae.  This,  in  turn,  led  to 
ase  of  geosmin  at  this  location.  The  water 
were  passed  through  a  glass  fiber  filter  to 
the  algae,  and  the  filtrate  was  measured  for 
•he   concentration    of  geosmin    in   dis- 


col!RectionLsGAL  cultures  in  culture 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology 
P.  fc.  Persson. 

^3Mr  S0C/nnC<;,and  Technology  WSTED4,  Vol. 
20,  No.  8/9,  p  21 1-213,  1988.  1  tab,  6  ref. 

Descriptors:     'Odor-producing     algae,     'Odors 
Algae,     'Water     pollution     sources,     'Cultures' 
Data  co  lections,  Organoleptic  properties,  Micro- 
biological studies. 

The  IAWPRC  Specialist  Group  on  Tastes  and 
™S  collected  a  list  of  odorous  algal  cultures 
available  from  culture  collections  around  the 
world.  A  request  was  made  to  about  100  culture 
collections,  research  institutes,  and  individuals,  to 
obtain  information  on  odorous  algal  cultures  in 
their  depositories.  A  list  of  42  algal  strains  is  pre- 
sented  supplemented  by  data  on  their  odor,  purity 

fi«  T^"6  L°  °bta'n  ,hem'  This  is  not  a  complete 
ist  of  the  odorous  algal  cultures  actually  stored  in 
the  culture  collections  around  the  world.  Some  of 
the  great  collections  indicated  that  odorous  algal 
strains  were  included  in  their  collections,  but,  as 
their  odor  had  not  been  studied,  no  specific  infor- 
mation could  be  given.  (Doria-PTT) 


M~rRS?B  ™^IC  AND  0ILSPILL  MODEL- 
LING FOR  THE  EAST  ASIAN  SEAS  REGION 

Chulalongkorn  Univ.,  Bangkok  (Thailand).  Dept 
of  Marine  Science.  F 

A.  Siripong. 

Ambio  AMBOCX,  Vol.  17,  No.  3,  p  183-185    1988 
25  ref. 

?^ST?t0rS:  *Path  of  Pollutants,  'Oil  spills, 
?  .  J?".165'  'Southeast  Asia,  'Computer 
models,  Mathematical  models,  Wind-driven  cur- 
rents, Conohs  force,  Simulation  analysis,  Mon- 
soons. 

Oil  pollution  of  the  marine  environment  is  becom- 
ing a  growing  concern  in  the  East  Asian  Seas 
region.  A  prediction  model  may  be  very  helpful  in 
directing  equipment  to  the  most  threatened  areas 
Such „a  mathematical  model  has  been  proposed  for 
the  Gulf  of  Thailand.  A  computer  simulation 
model  ot  wind-driven  current  was  developed  based 
on  the  assumption  that  the  current  was  produced 
by  wind  stress,  the  slope  of  the  water  surface,  and 
the  Conohs  effect.  Six  oil-spill  models  have  been 
published  for  the  East  Asian  Seas  region.  There  is 
an  urgent  need  to  further  develop  oil-drift  models 
tor  the  East  Asian  region  -  one  model  to  predict 
the  movement  of  oil  in  case  of  oil  spills  in  the 
region  and  the  other  for  the  statistical  computa- 
tions of  probabilities  for  oil  trajectories  from  se- 
lected locations.  Spill-trajectory  algorithms  should 
be  developed  for  portable  microcomputers  to 
allow  greater  field-support  capability  than  is  pres- 
ently unavailable.  (Geiger-PTT) 
W89-06170 


rDomL^ED^°RGANIC    CARBON    AND    MI- 
Jffi™A£RAK{K,r  "  "TROPHIC 

Africa?'  InS''  f°r  Watef  Research.  Pretoria  (South 

S>ploP«lm?,ry  bibli°graphic  entry  see  Field  2H. 

w»y-u6l41 


LIVING  ON  AN  OIL  HIGHWAY, 
PERTAMINA,  Djakarta  (Indonesia). 
P.  L.  Coutrier. 

Ambio  AMBOCX,  Vol.  17,  No.  3.  p  186-188  1988 
1  tab,  1 1  ref. 

Descriptors:  'International  agreements.  'Oil  spills 
Oil  pollution,  'Indonesia,  'Malaysia,  'Philippines 
International     commissions,     'Thailand,     'Singa- 


'£ 

ma 

X 
X 

X 

•J 

i'. 
t 


117 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

pore,  Cleanup  operations,  Water  pollution  sources, 
Future  planning,  Oil  tankers.  Management  plan- 
ning. Water  pollution  prevention. 

The  ASEAN  countries,  (Indonesia,  Malaysia,  Phil- 
ippines, Thailand,  and  Singapore)  jointly  and  indi- 
vidually, have  provided  for  contingency  plans  as  a 
means  of  abating  oil  spills  from  shipping  activities 
or  oil  production  facilities.  These  countries  sur- 
round two  important  sea  lanes  for  oil  shipping  -  the 
Straits  of  Malacca  and  Singapore  and  the  straits  of 
Lombok  and  Macassar.  The  effectiveness  of  the 
plans  are  difficult  to  judge  because  of  the  absence 
of  major  pollution  incidents  which  would  require 
the  mobilization  of  regional  contingency  plans. 
The  relatively  minor  spills  encountered  so  far  are 
readily  solved  by  simple  arrangements  such  as  the 
Revolving  Fund  scheme.  The  United  Nations  En- 
vironment Program  organized  a  number  of  inter- 
governmental and  international  organizations  who 
provided  invaluable  support  in  formulating  the 
East  Asian  Seas  Action  Plan  and  helped  identify 
the  major  environmental  problems  of  the  regions. 
The  adoption  of  the  ASEAN  Action  Plan  an  the 
agreement  on  supporting  measures  are  major 
achievements.  About  fifty  national  institutions  and 
agencies  actively  participate  in  the  implementation 
of  agreed  program  activities,  thus  providing  a  rela- 
tively broad  institutional  infrastructure.  The 
ASEAN  Contingency  Plan  is  expected  to:  institute 
prompt  measures  for  control  of  oil  pollution;  miti- 
gate associated  environmental  effects;  coordinate 
and  integrate  the  action  and  efforts  of  the  member 
countries  in  combating  the  said  discharge  of  oil; 
and  provide  information  on  operational  antipollu- 
tion facilities  and  equipment  so  as  to  facilitate 
response  operations.  (Geiger-PTT) 
W89-06171 


MERCURY  CONTAMINATION  IN  THE 
AMAZON:  A  GOLD  RUSH  CONSEQUENCE, 

Centro  de  Energia  Nuclear  na  Agricultura,  Piraci- 

caba  (Brazil). 

L.  A.  Martinelli,  J.  R.  Ferreira,  B.  R.  Forsberg, 

and  R.  L.  Victoria. 

Ambio  AMBOCX,  Vol.  17,  No.  4,  p  252-254,  1988. 

1  fig,  3  tab,  14  ref. 

Descriptors:  *Water  pollution  sources,  *Mercury, 
'Amazon  River,  *Aquatic  plants,  *Path  of  pollut- 
ants, Fish,  Suspended  sediments,  Bioaccumulation, 
Fluvial  sediments,  Tissue  analysis,  Water  quality 
standards. 

The  results  of  mercury  analyses  on  fish,  plants  and 
sediments,  collected  along  the  Madeira  River 
(Amazon  Basin)  in  January  1986  are  presented. 
Mercury  levels  in  muscle  and  eggs  from  detritivor- 
ous,  herbivorous,  carnivorous,  and  omnivorous 
fish  ranged  from  0.04-3.81  micrograms  Hg/g.  Sev- 
eral of  these  values  exceeded  the  safety  limit  estab- 
lished by  the  World  Health  Organization.  Mercury 
concentrations  in  suspended  river  sediments,  river 
bedload  and  floodplain  (varzea)  sediments  ranged 
from  0.01-0.2  micrograms  Hg/g,  with  little  differ- 
ence between  sediment  types  or  among  samples 
collected  at  different  points  downstream  from 
Porto  Velho.  The  highest  plant  values,  0.91  and 
1.04  micrograms  Hg/g,  were  obtained  for  Victoria 
amazonica  and  Eichnornia  crassipes,  respectively, 
collected  in  Lago  do  Macaco.  (Author's  abstract) 
W89-06173 


BIOACCUMULATION,  DISTRIBUTION  AND 
RETENTION  OF  NI63(2  +  )  IN  THE  BROWN 
TROUT  (SALMO  TRUTTA), 

Sveriges  Lantbruksuniversitet,   Uppsala.   Dept.  of 

Pharmacology  and  Toxicology. 

H.  Tjalve,  J.  Gottofrey,  and  K.  Borg. 

Water   Research   WATRAG,   Vol.   22,   No.   9,   p 

1129-1136,  September   1988.  2  fig,  3  tab,   18  ref. 

Descriptors:  "Trout,  'Nickel,  'Bioaccumulation, 
'Path  of  pollutants.  Water  pollution  effects,  Bio- 
logical magnification,  Heavy  metals,  Retention, 
Toxicity 

Brown  trout,  Salmo  trutta,  were  exposed  to  water 
containing  0.1  or  10  micrograms/L  of  Ni63(2  I  ) 
for  I  or  3  weeks  Additional  trout  were  exposed  to 
0.1   or    10  micrograms/I.  of  Ni63(2  +  )  during   3 


weeks  followed  by  a  1-  or  3-week  period  without 
exposure  to  the  metal.  At  termination  of  (he  exper- 
imental periods  the  uptake  and  distribution  of  the 
Ni63(2  \-  )  in  the  fishes  were  determined  by  whole- 
body  autoradiography  and  liquid  scintillation  spec- 
trometry. The  average  whole-fish  concentration  of 
Ni63(2  +  )  in  the  fishes  was  about  3  times  higher 
than  the  concentration  of  Ni63(2  +  )  in  the  water 
after  1  week's  exposure  and  about  7-8  times  higher 
than  in  the  water  after  three  weeks'  exposure. 
There  was  no  evidence  of  saturation  of  the  uptake 
of  the  Ni63(2  +  )  at  10  micrograms/L  as  compared 
to  0.1  microgram/L.  The  distribution  pattern  of 
the  Ni63(2  +  )  within  the  fishes  included  an  accu- 
mulation in  the  blood,  the  head  and  trunk  kidney, 
the  gills,  the  connective  tissues,  the  cerebrospinal 
fluid  and  the  contents  of  the  stomach  and  the 
intestines.  After  3  weeks  without  Ni63(2 -Hi-expo- 
sure the  average  whole-fish  concentrations  de- 
creased to  about  40%  of  the  levels  observed  imme- 
diately after  the  3  week  exposure.  The  amounts  of 
Ni63(2  +  )  in  the  kidneys  in  relation  to  other  tissues 
were  higher  in  the  groups  of  fishes  exposed  to  the 
Ni63(2  +  )  for  3  weeks  followed  by  the  1-  or  the  3- 
week  period  without  Ni63(2  +  )  as  compared  to  the 
fishes  killed  immediately  after  the  3-week 
Ni63(2  +  )-exposure.  The  same  observation  was 
made  for  the  nervous  tissues  of  the  brain  and  spinal 
cord,  although  this  uptake  in  all  groups  of  fishes 
was  rather  low.  In  the  gills  there  was  a  more  rapid 
decrease  in  the  concentration  of  Ni63(2+  )  than  the 
average  whole-fish-decrease.  The  results  show  that 
there  is  a  moderate  bioaccumulation  of  nickel  by 
fishes  from  the  water.  (Author's  abstract) 
W89-06187 


BIODEGRADATION  TEST  OF  HERBICIDE 
CNP  IN  RIVER  WATER  AND  SEDIMENT 
USING  THE  MODIFIED  RIVER  DIE-AWAY 
METHOD, 

Environmental  Research  Center  of  Kanagawa  Pre- 
fecture, Yokohama  (Japan). 
Y.  Fushiwaki,  and  K.  Urano. 
Water  Research  WATRAG,  Vol.  22,   No.  9,  p 
1137-1141,  September   1988.   8  fig,    1   tab,  6  ref. 

Descriptors:  'Biodegradation,  'Herbicides,  'Water 
pollution,  'Fluvial  sediments,  'Path  of  pollutants, 
'Fate  of  pollutants,  Agricultural  runoff,  Urban 
runoff.  Soil  bacteria,  Microbial  degradation,  Bioac- 
cumulation, Seasonal  variation,  Chlorinated  hydro- 
carbons, Agricultural  chemicals. 

The  biodegradation  of  the  herbicide  CNP  (2,4,6- 
trichlorophenyl  4'-nitrophenyl  ether)  in  river 
waters  and  sediments  was  evaluated  using  a  modi- 
fied river  die-away  method.  Under  the  test  condi- 
tions of  this  method,  the  biodegradability  of  CNP 
in  water  was  different  in  each  region.  That  is,  the 
biodegradation  was  rapid  in  polluted  rivers  in  agri- 
cultural and  urban  areas,  but  it  was  slow  in  clean 
rivers  on  the  sides  of  mountains.  In  addition,  sea- 
sonal variation  in  the  CNP  biodegradation  in  these 
test  samples  was  little,  though  the  biodegradation 
of  CNP  had  a  tendency  to  be  slightly  higher  in 
June  and  July,  after  spraying  CNP,  in  rivers  in 
agricultural  areas.  It  was  also  suggested  that  the 
potential  activity  of  the  CNP  biodegradable  mi- 
crobes in  sediment  was  almost  similar  to  that  in 
water  because  of  the  easy  movement  of  microbes 
between  water  and  sediment.  (Author's  abstract) 
W89-06188 


COMPARATIVE  HYDROLYSIS  OF  SUBSTI- 
TUTED UREAS  IN  A  MIXED  ALCOHOLIC- 
WATER  SOLUTION, 

Boston  Univ.,  MA.  Dept.  of  Chemistry. 

A.  A.  Audu,  and  A.  H.  A.  Heyn. 

Water   Research   WATRAG,   Vol.   22,   No.   9,   p 

1155-1162,   September    1988.   7   fig.   6  tab,   8   ref. 

Descriptors:  'Disinfectants,  'Biocides,  'Fate  of 
pollutants,  'Soaps,  'Antimicrobial  agents,  Bacteri- 
cides, Hydrolysis,  Hydrogen  ion  concentration. 
Kinetics,  Temperature  effects,  Ureas. 

The  carbanilides  Triclocarban  (TCC,  N-(4-chloro- 
phenyl)-N'-(3,4-  dichlorophenyl)urea)  and  Halo- 
carban    (HC,    N-(4-chloropheny1)-N'-(4-ch1oro-3- 

(tnfluoromethyl)phenyl)urea)  are  used  in  deodor- 
ant soaps  because  of  their  bacteriostatic  properties. 


The    chemical    and    physical    properties    ol    il 
agents  are  important  for  determining  their  fat 
the  environment.   In   order   to   relate   thi 
hydrolysis  of  TCC  and  HC  with  the  structun 
these    substituted    ureas,    comparative    h>drol 
studies  have  been  made  with  these  com| 
well  as  phenylurea,  4-chlorophenylurc-a.  diphe 
I  urea.        N-(4-chlorophenyl)-N"-phenylurca 
N,N'bis(4-chlorophenylurea.      Pseudo      firsl-oi 
rate  constants  at   25  C  for  hydrolysis  in  0.5 
NaOH  (in  77%  ethanol-23%  water,  by  vol)  vai 
from   .0002  to  .0009/day,  yielding  correspond 
half-lives  between  2  and  10  yr,  respectively.  A 
vation  energies  have  been  calculated   For  the  I 
two  compounds  extrapolation  to  pure  water  » 
tions  have  been  made.  (Author's  abstract) 
W89-06191 


PARTITIONING  OF  CHLOROMETHANES  I 
TWEEN  AQUEOUS  AND  SURFACTANT  1 
CELLAR  PHASES, 

Louisiana   State    Univ.,    Baton    Rouge.    Dept. 

Chemical  Engineering. 

K.  T.  Valsaraj,  A.  Gupta,  L.  J.  Thibodeaux,  and 

D.  P.  Harrison. 

Water   Research   WATRAG,   Vol.   22,   No.  9 

1173-1183,  September   1988.   8  fig,  6  tab,  52 

Descriptors:  'Path  of  pollutants,  'Chlorinated 
drocarbons,  'Fate  of  pollutants,  'Chlorofo 
'Surfactants,  'Wastewater  treatment.  Orga 
compounds,  Micelles,  Solubility  coefficient,  i 
gregates,  Model  studies. 

The  partition  constants  for  three  volatile  orgs 
chemicals  (VOCs),  methylene  chloride,  chic 
form  and  carbon  tetrachloride,  between  aque 
and  surfactant  micellar  phases  were  determii 
using  an  equilibrium  partitioning  method.  The  i 
factants  used  were  sodium  dodecylbenzene  sull 
ate  (DDBS),  sodium  dodecylsulfate  (DDS)  i 
hexadecyltrimethyi  ammonium  bromide  (HTA 
The  vapor  concentration  of  the  VOCs  remaii 
unchanged  until  the  critical  micellar  concentrat 
(CMC)  of  the  surfactant  was  reached.  Above 
CMC  the  vapor  concentration  decreased  linea 
with  increasing  surfactant  concentration  in 
aqueous  phase.  The  partition  constants  (Km)  w 
observed  to  increase  with  increasing  ionic  stren 
of  the  solution.  The  partition  constants  also 
creased  with  increasing  hydrophobicity  of 
VOCs.  A  pseudo-two-phase  model  was  used 
determine  the  Km  values  and  was  found  to  fit 
experimental  data  well.  Cationic  micelles  of  HT 
gave  larger  Km  values  than  anionic  micelles 
DDS  and  DBS  surfactants.  Km  values  also 
creased  with  increasing  temperature.  From  a  th 
modynamic  treatment  of  the  equilibrium  proc 
the  values  of  the  partition  constants  for  transfer 
VOCs  from  an  ideal  vapor  phase  to  the  micel 
phase  were  calculated.  These  values  were  found 
fall  in  between  the  values  for  aliphatic  hydroc 
bons  and  alcohols.  (Author's  abstract) 
W89-06193 


DISTRIBUTION  COEFFICIENTS  FOR  CHE!\ 
CAL  COMPONENTS  OF  A  COAL-OIL/WAT1 
SYSTEM, 

Argonne  National  Lab.,  IL.  Biological.  Envirt 
mental,  and  Medical  Research  Div. 
K.  C.  Picel,  V.  C.  Stamoudis.  and  M.  S.  Simmon: 
Water  Research  WATRAG,  Vol.  22,  No.  9, 
1189-1199,  September  1988.  5  fig,  7  tab,  38  r 
Department  of  Energy  Contract  W-31-109-Eng-. 

Descriptors:  'Wastewater  treatment.  'Path  of  p1 
lutants,  'Oil  pollution,  'Fate  of  pollutants,  *Ai 
matic  compounds.  Hydrocarbons,  Solubility  coel 
cient.  Benzenes,  Thermodynamics,  Distribute 
Oil  wastes. 

Distribution  coefficients  (KD)  have  been  shown 
be  important  for  predicting  the  rates  and  extent 
dissolution  of  organic  constituents  of  coal-oil  till 
and  sludges  into  water  and  for  designing  treatBK 
systems  for  synthetic  fuel  and  coal-coKl! 
wastewater  streams.  Distribution  coefficients  W« 
measured  by  equilibrating  a  coal  oil  comparati 
reference  material  (CRM-1)  with  water  and  in 
separating  the  oil  and  water  phases.  Aqueous  pha 
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gnuion*  vu-it  determined  by  direci  analysis 
.  phase,  while  organic  phase  concentrations 
ielornuncd  from  Ihe  original  oil  composition 
Terence     I  he   log    KD   salucs  obtained   for 
and  basic  components  were  generally   <3, 
those   for   the   neutral   components   ranged 
)  lo  6.  For  aromatic  hydrocarbons,  strong 
itions  were  observed  between  log  KD  and 
I  (water  solubility),  and  between  log  KD  and 
>w  (octanol/water  partition  coefficient).  Al- 
I  benzenes  had  significantly  higher  distribu- 
lefficients  than  did  unsubstituted  aromatics 
lar  molecular  weight.  Examination  of  homo- 
vealed  an  increase  of  0.307  log  KD  units  per 
nal  carbon  atom  for  polynuclear  aromatic 
arbons  having  from  10  to  16  carbons.  Alky! 
lenl  effects  determined  for  various  sets  of 
(gs  ranged  from  0.391  to  0.466  log  KD  units 
12-  group  added.  (Author's  abstract) 
>195 


large  column.  The  data  were  compared  with  solu- 
tions of  the  classical   two-parameter  convection- 
dispersion  equation  and  with  solutions  of  a  more 
elaborated  four-parameter  transport  model  that  as- 
sumes a   fraction   of  the   water   to   be   immobile 
hairly  symmetrical  effluent  curves  resulted   from 
both  the  small  and  large  columns,  suggesting  small 
transfer  coefficients  between  mobile  and  immobile 
regions  and  small  amounts  of  immobile  water  Dis- 
persivity values  ranged  from   1  cm  for  the  small 
columns  to  about  5  cm  for  the  6-m-long  column 
Retardation  factors  for  chloride  were  nearly  the 
same  (about  0.8)  for  both  column  sizes.  Thus  while 
dispersivity  measured  in  the  soil  columns  did  not 
apply  to  the  large  columns,  the  same  retardation 
factors  could  be  applied  to  the  different  scale  col- 
umns. (Author's  abstract) 
W89-06202 


-RATION  AND  HYDRAULIC  CONDUC- 
OF     A     COMPACTED     EARTHEN 

State  Geological  Survey  Div.,  Champaign 
Ibrecht.  and  K.  Cartwright. 
Water  GRWAAR,  Vol.  27,  No.  1    p  14- 
iary-February   1989.  3  fig,    1   tab,    10  ref 
xjperative  Agreement  EPA-CR-8 12650-01. 

tors:  'Water  pollution  sources,  "Hydraulic 
ivity,  'Infiltration,  *Liners,  'Wastewater 
Water  pollution  prevention,  Performance 
>n,  Earth-water  interfaces,  Dye  releases, 
Infiltrometers,  Seepage,  Groundwater 
nt.  Soil  water. 

an  through  a  small  (3  x  9  x  1  m)  experi- 
arthen  liner,  similar  to  those  used  for 
sposal,  was  evaluated.  The  liner  was  con- 
i^!|n8^U""SIZe  comPac<i°n  equipment.  In 
led  infiltration  rates  were  measured  using 
imeter  sealed,  double-ring  infiltrometers 
ige  apparent  steady-flux  density  of  1.5  x  10 
nus  7th  power  cm/sec  was  achieved  after 
s.  Wetting  front  depths  of  7.3  cm  and  9  6 

46  days  were  calculated  assuming  a 
mpt  piston  flow  infiltration  system  One 
(■Urometers  was  ponded  with  water  con- 
lodamme  dye  and  after  the  46-day  infiltra- 
a  uniform  rhodamine  dye  front  was  ob- 
about  the  4-cm  depth.  Sharpness  of  the 
suggests  that  the  piston  flow  assumption 
lole.  Apparent  saturated  hydraulic  con- 
ot  the  liner  was  estimated  from  the  infil- 
ita  to  be  no  more  than  3.6  x  10  to  the 
power  cm/sec,  meeting  the  present  EPA 
ity  requirement  for  earthen  liners  of  no 

1  x  10  to  the  minus  7th  power  cm/sec 
"\     «      wetti"g  fror|t  to  reach  the  liner 

the  0.91-m  depth  was  predicted  to  be 
r.  Seepage  flux  after  liner  saturation  was 
at  4.8  x  10  to  the  minus  8th  power  cm/ 
liner  ponded  with  30  cm  of  water  (Au- 
ract)  '  v 
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APPROXIMATE  AND  ANALYTICAL  SOFI1 
£°£tFOR  SOLUTE  TRANSPORT  FROM  AN 
TORE  WELL   INT°   A   SINGLE   FRAC- 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

C.  S.  Chen,  and  S.  R.  Yates. 

Ground  Water  GRWAAR,  Vol.  27,  No    1    p  77 

86,  January-February  1989.  4  fig,  13  ref,  2  append. 

Descriptors:  'Solute  transport,  'Geologic  frac- 
V',  9i°Undwater  movement,  'Mathematical 
models,  'Computer  programs,  Stehfest  inversion 
Airy  functions,  Porous  media,  Tracer  studies,  Ra- 
dionuclides. 

A  number  of  analytical  and  approximate  solutions 
have    been    developed    to    quantify    radionuclide 
transport  through  fractures  in  porous  formations 
1  ransient  and  steady  state  solutions  previously  de- 
veloped  by   Chen   have   potential    usefulness   for 
quantitative  study  of  problems  where  radioactive 
material  is  injected  into  a  fractured  formation  for 
disposal  or  for  tracer  tests.  These  solutions  also  can 
be  used  for  other  purposes.  By  making  use  of  the 
Stehfest  method,  the  transient  solutions  were  deter- 
mrG  •     L  n1umeTrica"y  inverting  the  solutions  to 
Chens  Model   I   ln  the  Laplace  domain,   which 
nvolve  the  transcendental  Airy  functions.  Calcula- 
tion of  the  transient  solutions  is  not  straightfor- 
ward. A  FORTRAN  program  and  associated  doc- 
umentation is  presented  for  computing  the  Stehfest 
inversion  and  the  Airy  functions,  and  the  concen- 
tration distributions  in  the  fracture  and  the  porous 
matrix  are  given  for  both  transient  and  steady-state 
rV?™       ,   ?rmU'a   determining   in   the   maximum 
transport   distance   is  given   along   with  data   for 
several  hypothetical  examples  used  to  illustrate  the 
solutions.  (Rochester-PTT) 
W89-06207 


-Field  5 
Sources  Of  Pollution— Group  5B 

Descriptors.  'Water  pollution  sources,  'Model 
mnnlt'  *Hydrol°gicA  .models,  'Mathematical 
models,  *Acid  rain,  Acid  streams.  Acidic  water. 
Sulfates,  Alkalinity,  Chlorides,  Physicochemical 
S  Td  ,S'  ^nhanced  trickle-down  model,  Adiron- 
dack Park,  New  York,  Snowmelt. 

The  enhanced  trickle-down  (EDT)  model  has  been 
formulated  to  include  a  generalized  hydrologic 
routine  that  can  represent  all  types  of  hydrologic 
systems,  mass  balances  of  sulfate,  alkalinity  and 
chloride,  and  major  physicochemical  and  biologi- 
cal processes  that  affect  the  acidification  of  surface 

«aaMislyHeKmSHA  cal,ibration  Procedure  has  been 
eabhshed  by  decoupling  the  hydrologic,  chloride, 
sulfate,  and  alkalinity  submodels  and  optimizing  a 
least  squares  cost  function  obtained  from  simulated 
and   observed   data.   The   system   of  20   ordinary 
deferential  equations  is  solved  by  using  a  variable 
time  step  fourth-order  predictor-corrector  numeri- 
cal scheme.  Model  results  are  in  satisfactory  agree- 
ment with  measured  alkalinity  concentrations  at  all 
imes  in  the  simulation.  The  ETD  model  is  suitable 
to  simulate  surface  water  acidification  in  the  east- 
ern and  midwestern  United  States  where  sulfate 
emissions  predominate.  Its  limitations  are  the  lack 
°ua   ".".x?86"   transformation   submodel   in   cases 
where  HN03-NH3  transformations  are  critical 
the   lack   of  a   more   detailed    snowmelt    energy 
budget  where  early  spring  events  and  snowpack 
processes  are  important.  Calibration  of  the  EDT 
model  for  two  lakes  in  the  Adirondack  Park  of 
W89  06       'S  '"UStrated-  (Wnite-Reimer-PTT) 


TFS?sPnpTAATSIrOF  FIELD  TRACER 
TESTS  OF  A  SINGLE  FRACTURE  USING  A 
TRANSIENT  SOLUTE  STORAGE  MODEL 

tario)nal  Hydrologv  Research  Inst.,  Ottawa  (On- 
wsQPnimary  bib,i°graPhic  entry  see  Field  7B. 


FLOW    AND    TRACER    TRANSPORT    IN    A 
SINGLE  FRACTURE:  A  STOCHASTIC  MODFT 

seNrDvItionEsLATION  TO  WMEraiHS 

S^SSfe!^ (Sweden)- Dept 

For  primary  bibliographic  entry  see  Field  7B. 

W89-06259 


fTrR.Av1»?,RT    THROUGH     SMALL 
GE  UNSATURATED  COLUMNS, 

niv  .  Tucson.  Dept.  of  Soil  and  Water 

;nga,  and  M.  T.  Van  Genuchten 
'ater  GRWAAR,  Vol.  27,  No.  1,  p  35- 
y-February   1989.  6  fig,   3  tab    29  ref 
t  BSR-8 114466-02,  Nuclear  Regulatory 
B2887°n,raCt     DE"AC06-76RL0     1830, 

s:  'Leaching,  'Path  of  pollutants 
ansport,  'Soil  contamination.  'Tracer 
Hr£aIUparnd  n°W'  Ch|ondes,  Tritium, 
dies.  Effluents,  Dispersivity,  Retention 

i  solute  transport  experiments  were 
using  several  small  (30-cm-long)  and 
olumn  (6-m-long)  packed  with  the  same 
latenal.  Chloride  and  tritium  were  used 
or  water  movement.  Soil  solution  sam- 
■■ollected  as  a  function  of  time  in  the 
uns  and  versus  time  and  depth  in  the 


^™\r»Mc£TAL  CONCENTRATIONS  OF 
LYMNAEA  STAGNALIS  L.  IN  THE  ENVIRONS 
OF  LAKE  BALATON  (HUNGARY)    tNVIRONS 

frluTar  )Llmnologiai    Kutato    Intezete,    Tihany 

«?arQP£:mary  bibli°graPmc  entry  see  Field  5A. 
Wisy-06215 


CHARACTERIZATION  OF  POLYETHOYY 
LATED  SURFACTANTS  AND  THEIR  BRO 
MINATED  DERIVATIVES  FORMED  AT  THF 
WATER  TREATMENT  PLANT  OF  Ba£cELO 
N^BY  GC/MS  AND  FAB  MASS  SPECTROME- 

Aigues  de  Barcelona  (Spain). 

u?0rQP,s!maIy  bibl'ographic  entry  see  Field  5A. 
w»y-U6216 


Tfo^MOML0    SOFT    WATER    ACIDIFICA- 

lnnLV!"^  '™a  City-  DeP«-  of  Civil  and  Envi- 
ronmental Engineering 

N.  P.  Nikolaidis  H.  Rajaram.  j.  L.  Schnoor.  and 

Is..  P.  Georgakakos. 

Water   Resources   Research   WRERAO,   Vol    24 

£)°re     i£p9p8i-1996>  DeC6mber   1988'  3  tab-  &  4 
w  ret.  UShPA  cooperative  agreement  CR-8 12329- 


™RFnA^nRtACER  TRANSPORT  IN  FRAC 
TURED  MEDIA:  A  VARIABLE  APFRTIIRF 
CHANNEL  MODEL  AND  ITS  WopertVes 

California  Univ.,   Berkeley.   Earth   Sciences  Div' 

Y.  W.  Tsang,  C.  F.  Tsang,  I.  Neretnieks,  and  L 

Moreno. 

Water  Resources  Research  WRERAO    Vol    24 

n°-  l2^49-2060'  December  1988.  6  tab,  16  fig,' 

12  ref.  DOE  contract  DE-AC03-76SF00098. 

Descriptors:  'Aquifer  testing,  'Pumping  tests, 
Path    of   pollutants,    'Groundwater    movement 

*F*raS  Vre  Permeability,  'Fractures,  'Tracers 
Model  studies,  Variable  aperture  channel  model. 

Studies  on  the  properties  of  channels,  such  as  the 
channel  volume  the  channel  residence  time,  and 
he  volumetric  flow  rate  are  presented  along  with 
he  calculated  dispersion  in  tracer  transport 
through  groups  of  statistically  equivalent  channels 
1  he  one-dimensional  channel  model  was  then  ap- 
plied to  breakthrough  data  from  transport  in  a  two- 
dimensional  single  fracture  in  both  a  forward  and 
an  inverse  calculation.  From  this  study  the  follow- 
ing conclusions  were  drawn:  (1)  The  one-dimen- 
sional variable  aperture  channels  in  this  model  are 
statistically  equivalent.  They  have  similar  volumes 
but  a  range  of  residence  times.  (2)  A  system  of 
hese  channels  comprise  the  flow  conduit  between 

,Jra.,CerJni!eCtion  point  and  ,he  collection  point, 
with  the  different  residence  times  of  the  channels 
giving  rise  to  dispersion.  (3)  The  controlling  pa- 
rameters in  this  approach  are  the  aperture  density 
distribution  and  spatial  correlation  length  (4)  For 
tracer  transport  between  an  area  of  injection  and 
an  area  of  collection  where  the  areas  have  dimen- 
sions significantly  larger  than  the  average  spacing 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

between  the  channels,  many  channels  will  be  in- 
volved and  the  present  model  may  predict  the  total 
tracer  breakthrough  curve.  (White-Reimer-PTT) 
W89-06260 


SECOND-ORDER  KINETIC  APPROACH  FOR 
MODELING  SOLUTE  RETENTION  AND 
TRANSPORT  IN  SOILS, 

Louisiana  State  Univ.,  Baton  Rouge. 

H.  M.  Selim,  and  M.  C.  Amacher. 

Water  Resources  Research   WRERAO.   Vol.   24, 

No.  12,  p  2061-2075,  December  1988.  7  tab,  11  fig, 

71  ref. 

Descriptors:  *Path  of  pollutants,  *Soil  dynamics, 
•Soil  contamination,  "Chromium,  Model  studies, 
Mathematical  models,  Kinetics,  Solutes,  Second- 
order  kinetic  models,  Metals. 

A  second-order  two-site  model  was  proposed  to 
describe  Cr  kinetic  behavior  in  three  soils  is  dem- 
onstrated. Reactions  that  were  postulated  to  ac- 
count for  the  observed  kinetic  behavior  include 
formation  of  surface  complexes  between  Cr(VI) 
and  soil,  reductive  sorption  or  precipitation  of 
Cr(VI),  and  internal  diffusion.  The  second-order 
model  was  partly  successful  in  predicting  Cr  misci- 
ble  displacement  results.  The  necessary  model  pa- 
rameters, e.g.,  total  amount  of  sites,  fraction  of 
sites,  and  rate  coefficients,  were  obtained  inde- 
pendently, not  by  curve  fitting.  A  unique  set  of 
batch  rate  coefficients  capable  of  predicting  the 
breakthrough  curves  were  not  obtained  due  to 
their  strong  dependence  on  input  concentrations. 
When  the  proposed  second-order  approach  was 
extended  to  the  mobile-immobile  (two-region)  con- 
cept, little  improvement  in  breakthrough  curve 
predictions  was  achieved.  The  failure  of  the 
mobile-immobile  model  was  attributed  to  the  esti- 
mates for  model  parameters  and/or  lack  of  none- 
quilibrium  conditions  in  these  soils.  (White- 
Reimer-PTT) 
W 89-06261 


ADSORPTION  OF  TRACE  METALS  ON  ALU- 
MINIUM OXIDE:  A  SIMULATION  OF  PROC- 
ESSES IN  FRESHWATER  SYSTEMS  BY 
CLOSE  APPROXIMATION  TO  NATURAL 
CONDITIONS, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,    Due- 
bendorf  (Switzerland). 
V.  Pavlova,  and  L.  Sigg. 

Water  Research  WATRAG,  Vol.  22,  No.  12,  p 
1571-1575,  December  1988.  3  fig,  20  ref. 

Descriptors:  *Acid  rain  effects,  "Water  pollution 
sources,  "Trace  metals,  "Adsorption,  "Aluminum, 
"Precipitation  scavenging,  "Metal  complexes, 
"Path  of  pollutants,  Simulation,  Lakes,  Heavy 
metals. 

The  interaction  of  the  trace  metals  Cu,  Co,  Zn,  Ni, 
Pb  and  Cd  with  aluminum  hydroxide  precipitated 
in  situ  from  homogeneous  solution  was  studied. 
Using  total  concentrations  of  0.0001  M  Al,  10  to 
the  minus  7  M  Zn,  Cu,  Co,  Ni  and  10  to  the  minus 
8  M  Pb  and  Cd,  a  removal  of  Zn,  Cu,  Pb,  Cd  from 
solution  occurred  together  with  Al,  while  Co  and 
Ni  concentrations  in  solution  remained  unchanged. 
The  binding  of  Cu,  Pb  and  Zn,  Cd  is  in  agreement 
with  the  effect  predicted  by  using  published  (resp. 
evaluated  for  Zn  and  Cd),  values  for  stability  con- 
stants of  surface  complexes  on  preformed  AI203- 
suspension.  The  different  behavior  of  these  ele- 
ments and  of  Co  and  Ni  is  expected  from  the 
hydrolysis  and  adsorption  tendencies.  The  experi- 
mental conditions  correspond  to  natural  conditions 
in  lake  waters,  where  due  to  the  pH-dependent 
solubility  of  aluminum  hydroxide,  in  situ  precipita- 
tion may  occur  and  cause  the  scavenging  of  trace 
elements.  (Author's  abstract) 
W89-06305 


MEASUREMENTS  OF  THE  DISPERSION  OF 
LIQUID  INDUSTRIAL  WASTE  DISCHARGED 
INTO  THE  WAKE  OF  A  DUMPING  VESSFX, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Burn- 
ham  on  Crouch  (England).  Fisheries  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 


WX9-06306 


CAMPYLOBACTERS  IN  MAN  AND  THE  EN- 
VIRONMENT IN  HULL  AND  EAST  YORK- 
SHIRE, 

Public  Health  Lab.  Service,  Hull  (England).  Hull 

Royal  Infirmary. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06310 


SELENIUM  ACCUMULATION  IN  BENTHIC 
BIVALVES  AND  FINE  SEDIMENTS  OF  SAN 
FRANCISCO  BAY,  THE  SACRAMENTO-SAN 
JOAQUIN  DELTA,  AND  SELECTED  TRIBU- 
TARIES, 

Geological  Survey,  Menlo  Park,  CA. 
C.  Johns,  S.  N.  Luoma,  and  V.  Elrod. 
Estuarine,   Coastal   and    Shelf  Science   ECSSD3, 
Vol.  27,  No.  4,  p  381-396,  October  1988.  6  fig,  3 
tab,  58  ref. 

Descriptors:  "Selenium,  "Bioaccumulation,  "Fluvi- 
al sediments,  "Clams,  Benthic  fauna,  San  Francisco 
Bay,  Path  of  pollutants,  Agricultural  runoff,  Heavy 
metals,  Mollusks. 

Spatial  distributions  of  selenium  were  determined 
in  fine-grained,  oxidized,  surface  sediments  and  in 
two  benthic  bivalves  (Corbicula  sp.,  a  suspension- 
feeding  freshwater  clam,  and  Macoma  balthica,  a 
deposit-feeding  brackish-water  clam)  within  San 
Francisco  Bay,  the  San  Joaquin  River  and  three 
river  systems  unlikely  to  be  subject  to  selenium 
inputs.  Biologically  available  selenium  enters  the 
middle  reaches  of  the  San  Joaquin  River  from 
agricultural  runoff.  However,  selenium  concentra- 
tions in  sediments  and  Corbicula  in  the  lower  San 
Joaquin,  upstream  from  San  Francisco  Bay,  were 
not  significantly  different  from  concentrations  in 
rivers  with  no  known  selenium  inputs.  Biologically 
available  selenium  did  not  appear  to  enter  the 
northernmost  reach  of  San  Francisco  Bay  from  the 
San  Joaquin  River  in  levels  which  could  measur- 
ably influence  bioaccumulation  by  Corbicula.  Sele- 
nium concentrations  in  Corbicula  were  enriched  in 
the  northernmost  reach  of  San  Francisco  Bay  com- 
pared with  the  rivers,  but  several  lines  of  evidence 
suggested  that  local  inputs  (perhaps  from  urban/ 
industrial  waste  discharges)  were  the  most  impor- 
tant sources.  Selenium  concentrations  in  Macoma 
balthica  were  also  elevated  at  one  station  in  the 
northern  reach  of  the  Bay  and  at  one  station  in  the 
extreme  South  Bay.  However,  no  enrichment  was 
evident  at  two  other  stations,  suggesting  a  lack  of 
bay-wide  contamination.  No  significant  correlation 
between  selenium  and  mercury  concentrations  in 
Corbicula  tissues  was  observed.  (Author's  abstract) 
W89-06313 


BIOGEOCHEMICAL  CONTROL  OF  THE 
SUMMER  DISTRIBUTION  AND  SPECIATION 
OF  ARSENIC  IN  THE  TAMAR  ESTUARY, 

Southampton  Univ.  (England).  Dept.  of  Chemis- 
try. 

A.  G.  Howard,  S.  C.  Apte,  S.  D.  W.  Comber,  and 
R.  J.  Morris. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  27,  No.  4,  p  427-443,  October  1988.  9  fig,  1 
tab,  38  ref. 

Descriptors:  "Biotransformation,  "Arsenic,  "Path 
of  pollutants,  "Estuarine  environment,  "Speciation, 
Biochemistry,  Geochemistry,  England,  Phyto- 
plankton,  Spatial  distribution,  Heavy  metals. 

Measurements  of  the  distribution  of  dissolved  inor- 
ganic and  methylated  arsenic  in  the  Tamar  estuary 
(southwest  England)  over  a  number  of  summers 
have  illustrated  the  consistent  non-conservative  be- 
havior of  inorganic  arsenic  and  extensive  bioutili- 
zation.  The  concentration  difference  between  the 
estuary  freshwater  endmember,  which  contains  be- 
tween 2.7  and  8.8  microg  of  dissolved  arsenic  and 
the  seawater  endmember  (c.  1  microg  of  dissolved 
arsenic)  is  not  reflected  in  the  distribution  of  dis- 
solved arsenic  in  the  estuary,  with  dissolved  inor- 
ganic arsenic  being  particularly  elevated  in  the 
higher  salinity  (tidal  mudflat)  region.  Short-term 
laboratory  mixing  of  the  river  and  seawater  end- 
members  (unfiltered   and   filtered)  shows  no  evi- 


dence of  either  salinity-induced  release  of  ars 
from  the  suspended  sediments  or  the  remova 
arsenic  from  the  dissolved  phase  Bioutih/atio 
the  element  during  the  warmer  months  result 
the  release  of  dissolved  monomethylarsenic 
dimethylarsenic  and  these  have  reached  maxin 
concentrations  of  0.46  and  1.27  microg  As/L. 
spectively.  in  the  estuary  mouth.  The  distribu 
of  these  species  was  not  correlated  to  the  distr 
tion  of  chlorophyll-a  (phytoplankton  biomass^ 
highly  productive  community  of  the  freshw 
diatom  Cyclotella  atomus  in  the  brackish  w 
end  of  the  estuary  had  little  impact  on  ars 
speciation,  whereas,  extensive  arsenic  biometh 
tion  was  observed  in  the  seaward  end  of  the  e 
ary.  This  highlights  differences  in  arsenic  met; 
lism  between  marine  and  freshwater  phytoplanl 
living  at  similar  arsenic  and  phosphate  concer 
tions,  and  suggests  that  biomethylation  in 
Tamar  estuary  is  governed  by  marine  bioloj 
processes.  (Author's  abstract) 
W89-06316 


ACID  MINE  DRAINAGE  AT  CAPTAINS  FT. 
NEW  SOUTH  WALES, 

Bureau  of  Mineral  Resources,  Geology  and  ( 

physics,  Canberra  (Australia). 

G.  Jacobson,  and  G.  F.  Sparksman. 

BMR  Journal   of  Australian   Geology  and  ( 

physics  BJAGDT,  Vol.  10,  No.  4,  p  391-393, 

1988. 4  fig,  1  tab,  10  ref. 

Descriptors:  "Acid  mine  drainage,  "Austi 
"Zinc,  "Water  pollution  control,  "Stream  pi 
tion,  Water  pollution  sources,  Rehabilitation,  I 
wastes,  Heavy  metals,  Path  of  pollutants,  I 
drainage. 

The  zinc-lead-copper  mine  at  Captains  Flat,  1 
South  Wales,  was  worked  between  1882  and  1 
producing  about  4  million  tons  of  ore.  After 
sure  of  the  mine,  the  underground  workings  f 
with  water,  which  overflowed  into  the  Molo: 
River.  Eventually,  the  tailings  dumps  were  s 
lized  and  vegetated  at  a  cost  of  several  mi! 
dollars.  The  year  1982  was  one  of  the  driest  y 
on  record  in  this  region,  and  flows  in  the  Molo: 
River  were  low  throughout  the  year.  Acid  di 
age  from  the  abandoned  base-metals  mine  is 
main  contributor  of  zinc  to  the  Molonglo  Rivi 
low  flow  conditions.  In  1982,  zinc  was  detect 
in  the  river  for  50  km  downstream  of  Capl 
Flat.  Rehabilitation  works  at  the  mine  site  1 
effectively  stabilized  tailings  dumps,  and  neu 
ized  them  as  a  source  of  major  pollution.  Howe 
maintenance  of  the  existing  rehabilitation  worl 
Captains  Flat  will  be  necessary  for  some  tim 
come,  and  reduction  of  the  pollution  causec 
acid  mine  drainage  could  require  the  construe 
of  additional  treatment  works.  (Author's  abstt 
W89-06326 


ISOLATION  OF  ENTEROPATHOGENIC  t 
ENTEROTOXIGENIC  ESCHERICHIA  0 
FROM  THE  DAL  LAKE  WATER  OF  KA 
MIR, 

Sher-i-Kashmir  Inst,  of  Medical  Sciences,  Sriit 

(India).  Dept.  of  Microbiology. 

K.  Koul,  and  B.  R.  Panhotra. 

Letters  in  Applied  Microbiology  LAMIE7,  Vc 

No.   4,   p   109-111,  October    1988.    1   tab,  11 

Descriptors:  "Bacterial  analysis,  "Path  of  po 
ants,  "Lakes,  "Escherischia  coli,  "Pathog 
Sewage  bacteria,  Public  health.  Enteric  bact 
Dal  Lake,  India,  Coliforms,  Water  pollu 
sources. 

Escherichia  coli  were  present  in  89  of  120  w 
samples  collected  from  the  waters  of  Dal  L 
India,  during  July  to  December  1986.  The  vi 
counts  ranged  from  100  to  3000  cfu  per  IOC 
water.  Eighteen  strains  of  enteropathogenic  s 
types  isolated.  Of  these,  12  strains  were  positive 
heat-labile  enterotoxin.  Some  of  the  strains  i 
also  positive  for  colonization  factor  antigen  lo 
During  the  same  period  enterotoxigenic  strain 
E.  coli  were  isolated  from  33.8%  and  enteropa 
genie  strains  from  5.2%  of  the  fecal  samB 
local  children  with  diarrhea.  These  findings  I 
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thai    the   source   of  bacterial    pollution    uas 
ge  from  houseboats  and  the  surrounding  area 
sr-PTT) 
K33I 


)  POISONING  IN  SWANS  AND  SOURCES 

ONTAMINATION  IN  IRELAND, 

•rsii>   Coll.,  Cork  (Ireland)    Dept.  of  Zoolo- 

rimary  bibliographic  entry  see  Field  5C 
16332 


MS,  WELLS  AND  WATER  IN  WESTERN 
tGASCAR, 

unpton  L'mv.  (England). 

nmar\    bibliographic    entry   see    Field    6G 

B333 


T     LAKE     MAMTOULIN:     GEORGIAN 
k.ND  THE  NORTH  CHANNEL, 

i  Centre  for  Inland  Waters.  Burlington  (On- 

>ly.  and  M.  Munawar. 

biologia  HYDRB8,  Vol.   163,  p  1-19    June 

8.  6  fig.  43  ref. 

Mors:  'Fisheries.  'Water  quality,  'Geology, 
■y,  'Lakes,  'Limnology,  'Lake  Huron 
nan  Bay,  North  Channel,  Vegetation, 
ortation.  Ships,  Lumber,  Logging,  Mineral 
ft  Industrial  plants.  Recreation,  Water  cir- 
i.  Stratification,  Lake  Superior,  Lake 
Nutrients,  Phosphorus,  Phytoplankton, 
phyll.  Algae,  Productivity.  Primary  pro- 
y.  Zooplankton.  Invertebrates,  Benthos, 
ihenes.  Fish  populations,  Path  of  pollutants, 
.akes.  Regional  development. 

iper  presents  an  overview  of  background 
lion  about  Georgian  Bay  and  the  North 
I  of  Lake  Huron.  Sometimes  described  as  a 
•eat  Lake  and  originally  named  Lake  Mani- 
i  1815,  Georgian  Bay  was  later  defined  as 

Lake  Huron.  Water  from  Lake  Superior 
through  the  North  Channel  into  Lake 
Details  on  physical  characteristics,  geolo- 
5,  vegetation,  climate,  exploration,  settle- 
id  development,  limnology,  and  fisheries 
n.  European  exploration  for  the  fur  trade 

the  region  in  1610.  Subsequently,  trading 
irming,  lumbering,  and  mineral  industry 
went  produced  a  need  for  shipping,  light- 
ed ake  ports.  Water  from  Lake  Superior 
ito   Lakes   Huron   and    Michigan,   mostly 

the  North  Channel.  Wind  forcing  is  re- 
j  for  most  of  the  water  exchange  between 
i  Bay  and  the  Channel  and  between  Geor- 

and  Lake  Huron.  Residence  and  flushing 

the  Channel  are  1.8  and  2.0  years  respec- 
>r  the  Bay  6.9  and  8.5  years,  respectively 
e  stratification  begins  near  the  end  of 
ater  temperature  extremes  are  20C  with 
n  m  late  August  and  minimum  in  Febru- 
ti  ice  cover  reaches  85-90%.  Water  chem- 
lominated  by  Lake  Superior  inflow  and 

by  tributary  contributions.  The  effects  of 
adings  are  seen  near  Sault  Ste.  Marie 
'  Bay  is  considered  oligotrophia  with 
:al  areas  of  eutrophication.  Results  are 
'  studies  on  chlorohpyll  a,  primary  pro- 
.    phytoplankton    biomass,    benthic    ma- 

zooplankton.  and  benthos.  Commercial 
:gan  in  the  early  1830s.  Since  then,  lake 
e  been  nearly  eliminated  because  of  over- 
id  the  exotic  species.  Burdens  of  contami- 
ne  tisn  have  been  decreasing  since  1979 
»  minimum  in  1983.  and  have  increased 
Mv^fSee    W89-06336    thru    W89-06348) 
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Hydrobiologia  IIYDRB8,  Vol 
20,  1988.  9  fig,  I  tab.  18  ref. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution— Group  5B 


Descriptors;  'Water  pollution  control,  'Water  pol- 
lution effects,  'Eutrophication.  'Lakes.  "Limnolo- 
gy, 'Georgian  Bay.  'Lake  Huron,  'Phosphorus 
Phytoplankton,  'Nutrients,  Water  pollution 
sources.  Great  Lakes.  Severn  Sound,  Nottawasaga 
Bay.  Penetang  Bay.  Wastewater  pollution.  Algae 
Trophic  level.  Path  of  pollutants,  Enrichment, 
Bays,  Biomass,  Bioindicators.  Water  quality  con- 
trol. 


163.  p  85-93.  June  Lake  Biwa.  Lower  redox  potential  and  higher 
concentration  of  organic  acids  promoted  higher 
sulfide  production  in  the  Northern  Lake  than  in 
the  Southern  Lake.  The  organic  acids  that  are 
utilized  as  the  electron  donor  in  sulfate  reduction 
were  butyrate  and  formate  in  the  lake  sediment 
Although  acetate  was  present  in  high  amount  it 
was  not  utilized.  (Author's  abstract) 
W89-06370 


IANKTON  AND  PHOSPHORUS  IN 
XL£!ORGIAN  BAY-  1973-1982,  AND 
SSlI  F°R   PHOSPHORlJS   LOAD- 

Hinistry   of  the    Environment.    Rexdale 

sources  Branch 

holls.  G.  W.  Robinson,  R.  Taylor,  and  E. 


The  phytoplankton  and  nutrient  status  of  the  em- 
bayments  between  Penetanguishene  and  Waubau- 
shene  in  southern  Georgian  Bay  (Severn  Sound) 
were  examined  during  the  ice-free  periods  of  1973- 
1982  because  the  area  showed  symptoms  of  exces- 
sive nutrient  enrichment.   Four  wastewater  treat- 
ment plants  currently  discharge  to  the  area    an- 
other is  under  construction  and  a  sixth  plant  has 
been  proposed.  Except  for  Penetang  Bay,  the  area 
is  well-mixed  by  prevailing  winds  but  is  somewhat 
isolated  from  the  main  part  of  Georgian  Bay   Av- 
erage   phytoplankton    biomasses    throughout    the 
area  were  10  to  20  times  higher  than  values  from 
adjacent    Nottawasaga   Bay   where,   during    1980 
total  phytoplankton  biomass  ranged  between  0  15 
and  0.25  cu  mm  per  liter.  Total  phosphorus  con- 
centrations were  highest  in  Penetang  Bay,  ranging 
between  30  and  49  micrograms  P  per  liter  (May  to 
September  means)  over  the  ten-year  period.  Phos- 
phorus concentrations  in  Nottawasaga  Bay  aver- 
aged 4  to  6  micrograms  P  per  liter,  and  no  signifi- 
cant differences  were  detected  among  the  sampling 
stations.  However,  phytoplankton  densities  at  sta- 
tions near  urban  centers  and  river  inflows  were 
significantly  higher  than  at  more  remote  offshore 
sites,  attesting  to  the  use  of  phytoplankton  as  a 
sensitive   measure  of  trophic  status   in   Georgian 
Bay.    Although    improvement    of   Severn    Sound 
water  quality  to  a  level  comparable  that  presently 
existing  in  Nottawasaga  Bay  may  never  be  practi- 
cal, steps  are  being  taken  to  control  high  industrial 
phosphorus   loading   and   to   lessen   bypassing   of 
sewage  treatment  facilities  previously  hydraulical- 
ly    overloaded    during   periods   of   heavy    runoff 
these  measures,  along  with  an  evaluation  of  other 
major  sources  of  nutrients  to  Severn  Sound,  should 
enable  a  refinement  of  the  nutrient  management 
program  for  Severn  Sound  and  some  improvement 
in  trophic  status.  (See  also  W89-06335)  (Author's 
abstract) 
W89-06340 


AvnIM?SJ^?Y      DIATOM      ASSEMBLAGES 
AND     THEIR     UTILITY     IN     COMPUTING 

TARIO  LAKES*11™   P"   IN   SUDBURY   ON" 

Trent     Univ.,    'Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

«?0rnPnLm^y  bibli°graphic  entry  see  Field  2H. 


HYDROGEN  SULFIDE  PRODUCTION  IN 
BOTTOM  SEDIMENTS  IN  THE  NORTHERN 
AND  SOUTHERN  LAKE  BIWA, 

Station  UmV"  °tSU  (Japan)'  °tsu  Hydrobiological 
H.  Maeda,  and  A.  Kawai. 

Nippon  Suisan  Gakkaishi  NSUGAF  Vol  54  No 
9,  p  1623-1633,  September  1988.  8  fig,  3  tab,  31  ref 

Descriptors:  'Lake  Biwa,  'Japan,  'Hydrogen  sul- 
fide. Bottom  sediments,  'Lakes,  'Oxygen  deple- 
tion 'Eutrophication,  Organic  acids,  Bacteria, 
Water  pollution,  Radioactive  tracers.  Sulfates  Bio- 
transformation. 

The  condition  of  hydrogen  sulfide  production  in 
bottom  sediments  was  investigated  in  the  mesotro- 
phic  Northern  and  eutrophic  Southern  Lake  Biwa 
by  using  radioactive  S35  sulfate.  The  concentration 
of  total  sulfides  in  the  surface  sediment  was  much 
higher  in  the  Northern  Lake  than  in  the  Southern 
Lake,  this  higher  concentration  was  considered  to 
be  the  result  of  the  activity  of  sulfate  reduction  (20 
nmol/cu  cm/day),  which  was  5  times  higher  than 
that  in  the  Southern  Lake.  The  activity  of  sulfate 
reduction  by  bacteria  was  not  necessarily  correlat- 
ed with  the  number  of  sulfate-reducing  bacteria  in 


TRACE  METAL  CONCENTRATIONS  IN  SOME 
KASHMIR  HIMALAYAN  LAKES, 

Kashmir  Univ.,   Srinagar  (India).   Centre  of  Re- 
search for  Development. 
V.  K.  Koul,  D.  P.  Zutshi.  and  K.  P.  Dubey. 
Water,  Air,  and  Soil  Pollution  WAPLAC  Vol   39 
No.  3/4,  p  237-245,  June  1988.  4  fig,  3  tab,  18  ref 

Descriptors:  'Lakes,  'Mountain  lakes,  'Trace  ele- 
ments 'Heavy  metals,  'Water  pollution,  Toxicity 
Himalayas,  Lead,  Manganese,  Copper,  Zinc 
Cobalt. 

The  concentrations  of  trace  elements  (Pb,  Mn  Cu 
Zn  and  Co)  were  measured  in  three  Kashmir  Hi- 
malayan Lakes.  Cadmium,  Ag,  and  Hg  were  not 
detected.  In  addition  physicochemical  parameters 
ot  the  lakes  were  analyzed  to  assess  the  water 
quality.  Trigam  and  Tilwan  lakes  are  more  en- 
riched than  Khanpur  lake.  Comparisons  of  trace 
metal  levels  with  EPA  standards  show  that  Mn  (1 
2.72  and  4.24  mg/L)  and  Pb  (0.246,  0.478,  and 
0.425  mg/L)  concentrations  in  Lakes  Khanpur 
trigam,  and  Tilwan,  respectively  are  well  above 
the  permissible  levels.  The  greater  anthropogenic 
effects  on  Trigam  and  Tilwan  lakes  and  their  non- 
drainage  type  of  basins  account  for  the  high  troph- 
ic evels  The  high  concentration  of  trace  metals 
makes  these  waters  unfit  for  human  use.  (Brock- 

W89-06386 


WATERSHED  VS  IN-LAKE  ALKALINITY 
GENERATION:  A  COMPARISON  OF  RATES 
USING  INPUT-OUTPUT  STUDIES, 

!?SI,  Technology  Services  Corp.,  Corvallis,  OR. 
P.  W.  Shaffer  R.  P.  Hooper,  K.  N.  Eshleman,  and 
M.  R.  Church. 

Water,  Air,  and  Soil  Pollution  WAPLAC  Vol  39 
No.  3/4,  p  263-273,  June  1988.  3  fig,  41  ref. 

Descriptors:    'Watersheds,    'Lakes,    'Acid    rain 
Water   pollution  sources,   'Alkalinity,   Chemical 
properties,  Drainage  systems,  Acid  deposition. 

As  a  means  of  assessing  the  relative  contributions 
ot  watershed  (terrestrial)  and  in-Iake  processes  to 
overall  lake/watershed  alkalinity  production  rates 
for  watersheds  and  low  alkalinity  lakes  were  com- 
piled from  the  literature  and  compared.  Based  on 
net  alkalinity  production  data,  derived  using  wet 
or  bulk  deposition  data,  mean  and  median  alkalini- 
ty production  for  20  watersheds  in  North  America 
and  Europe  were  89  and  69  meq/sq  m/yr  (range 
u  !?         mecl/sq  m/yr).  For  a  subset  of  10  water- 
sheds with  dry  deposition  data,  terrestrial  alkalinity 
production  neutralized  an  additional  35  meq/sq  m/ 
yr  of  acidic  deposition.   For   1 1   lakes,  mean  and 
median  in-lake  alkalinity  generation  were  99  and  88 
meq/sq    m/yr   (range    22   to   240   meq/sq    m/yr) 
Analysis  of  data  indicates  that  for  low  alkalinity 
systems,  areal  alkalinity  production  rates  for  water- 
sheds and  lakes  are  approximately  equal    Water- 
shed  area   to   lake   area   ratio   can   be   used   as  a 
convenient  estimator  of  the  relative  importance  of 
watershed    and    in-lake   sources   of  alkalinity    for 
drainage  lake  systems.  For  precipitation-dominated 
seepage  lakes  and  other  systems  where  hydrology 
limits  soil-water  contact,   hydrologic   flow   paths 
and  residence  times  can  be  of  overriding  impor- 
tance in  determining  alkalinity  sources.  For  regions 
dominated  by  drainage  lakes  with  high  watershed 
area  to  lake  area  ratios  (such  as  the  Northeastern 
U.S.),  however,  alkalinity  budgets  are  dominated 
by  watershed  processes.  Omission  of  in-lake  alka- 
linity consideration  for  most  lakes  in  such  regions 
would  have  little  impact  on  computed  alkalinity 
budgets  or  on   predicted   response   to  changes  in 
acidic  deposition  loadings.  (Author's  abstract) 
W89-06387 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

ATMOSPHERIC  DEPOSITION  EFFECTS  ON 
THE  CHEMISTRY  OF  A  STREAM  IN  NORTH- 
EASTERN GEORGIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

G.  R.  Buell,  and  N.  E.  Peters. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  39, 
No.  3/4,  p  275-291,  June  1988.  8  fig,  3  tab,  30  ref. 

Descriptors:  *Acid  rain,  *Water  pollution  sources, 
♦Water  pollution  effects,  *Stream  pollution,  Chem- 
ical properties,  Acid  deposition,  Georgia,  Storm 
runoff,  Sulfates,  Nitrates,  Carbonates,  Surface- 
groundwater  relations. 

The  quantity  and  quality  of  precipitation  and 
streamwater  were  measured  from  August  1985 
through  September  1986  in  the  Brier  Creek  water- 
shed, a  440-ha  drainage  in  the  Southern  Blue  Ridge 
Province  of  northeastern  Georgia,  to  determine 
stream  sensitivity  to  acidic  deposition.  Precipita- 
tion samples  collected  at  2  sites  had  a  volume- 
weighted  average  pH  of  4.40  whereas  stream  sam- 
ples collected  near  the  mouth  of  Brier  Creek  had  a 
discharge-weighted  average  pH  of  6.70.  Computed 
solute  fluxes  through  the  watershed  and  observed 
changes  in  streamwater  chemistry  during  storm- 
flow  suggest  that  cation  exchange,  mineral  weath- 
ering, S04(2-)  adsorption  by  the  soil,  and  ground- 
water discharge  to  the  stream  are  probable  factors 
affecting  neutralizing  of  precipitation  acidity.  Net 
solute  fluxes  for  the  watershed  indicate  that,  of  the 
precipitation  input,  >  99%  of  the  H(  +  ),  93%  of 
the  NH(4)(  +  )  and  N03(-),  and  77%  of  the  S04(2-) 
were  retained.  Sources  within  the  watershed  yield- 
ed base  cations,  Cl(-),  and  HC03(-)  and  accounted 
for  84,  47,  and  100%  of  the  net  transport,  respec- 
tively. Although  streamwater  S04(2-)  and  N03(-) 
concentrations  increased  during  stormflow,  peak 
concentrations  of  these  anions  were  much  less  than 
average  concentrations  in  the  precipitation.  This 
suggests  retention  of  these  solutes  occurs  even 
when  water  residence  time  is  short.  (Author's  ab- 
stract) 
W89-06388 


AIRBORNE  TRANSPORT  OF  SULPHUR:  IM- 
PACTS ON  CHEMICAL  COMPOSITION  OF 
RIVERS  ON  NORTH  SHORE  OF  THE  ST. 
LAWRENCE  RIVER  (QUEBEC), 

Institut    National    de   la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

M.  Lachance,  D.  Brouard,  and  G.  Walsh. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  39, 

No.  3/4,  p  311-322,  June  1988.  3  fig,  2  tab,  33  ref. 

Descriptors:  *Acid  rain,  *Water  pollution  sources, 
♦Rivers,  *Air  pollution  effects,  *Sulfur,  'Sulfates, 
Airborne  transport,  Hydrogen  ion  concentration, 
Chemical  properties,  Canada,  St.  Lawrence  River, 
Organic  acids. 

The  St.  Lawrence  North  Shore  region  (Quebec)  is 
subject  to  acid  precipitation  entailing  sulfate  depo- 
sition (17  to  22  kg  S04(2-)/ha/yr)  which  poses  a 
threat  to  sensitive  aquatic  ecosystems.  Physico- 
chemical  surveys  conducted  in  1982-1983  revealed 
the  extreme  sensitivity  of  the  region  owing  to 
weak  mineralization  of  the  waters  (mean  alkalinity 
of  55  microequivalents/L  and  conductivity  of  17 
microsiemens/cm).  Calculation  of  the  annual  loads 
of  S  discharged  from  21  rivers  throughout  the 
region  shows  atmospheric  deposition  as  the  princi- 
pal source  of  sulfate.  A  decreasing  west-east  gradi- 
ent in  the  concentration  is  interpreted  in  terms  of 
the  impact  of  long-range  airborne  transport,  al- 
though certain  local  sources  of  S  emission  are  not 
to  be  overlooked.  Analysis  of  the  seasonal  varia- 
tion in  the  sulfate  load  balance,  conducted  in  a 
small  drainage  basin  (40  sq  km),  revealed  that  the 
sulfate  anion  plays  a  part  in  lowering  the  water  pH 
in  spring.  The  spring  pH  depression  is  apparently 
intensified  by  an  additional  input  of  sulfate  stem- 
ming from  the  release  of  this  element  subsequent  to 
accumulation  in  the  drainage  basin  during  summer 
and  fall.  Organic  acids  play  a  measurable  role  in 
the  chemical  equilibrium  of  surface  waters  in  the 
region,  particularly  in  the  eastern  sector  where 
il  less  S  fallout  Low  pH  levels  in  this  sector 
(5.5  to  6  0)  point  to  some  degree  of  organic  acidifi- 
cation (Author's  abstract) 
W89-O6390 


TEMPORAL  AND  SPATIAL  TRENDS  IN 
METAL  LOADS  TO  SEDIMENTS  OP  LAKE 
SIMCOE,  ONTARIO, 

Department  of  Fisheries  and  Oceans,  Owen  Sound 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
M.  G.  Johnson,  and  K.  H.  Nicholls. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  39, 
No.  3/4,  p  337-354,  June  1988.  3  fig,  4  tab,  28  ref. 

Descriptors:  *Air  pollution  effects,  *Lake  Simcoe, 
♦Lakes,  *Water  pollution  sources,  "Lake  sedi- 
ments, "Heavy  metals,  Temporal  distribution,  Spa- 
tial distribution,  Chemical  properties,  Canada, 
Lead,  Copper,  Nickel,  Zinc,  Cadmium,  Chromium, 
Marshes,  Erosion,  Sedimentation  rates. 

Metal  loads  to  sediments  of  Lake  Simcoe  were 
partitioned  into  three  components,  which  were 
attributable  to  natural  background,  accelerated 
erosion,  and  point  +  atmospheric  sources.  These 
loads  were  calculated  over  time  using  metal  con- 
centration profiles  together  with  pre-settlement 
sedimentation  rates  based  on  sonar  and  time-vari- 
able sedimentation  rates  based  on  Po210  profiles  in 
cores.  Concentrations  of  metals  significantly 
higher  than  pre-settlement  concentrations  were  ob- 
served in  all  cores  in  the  case  of  Pb,  back  to  80  yr 
BP  on  average,  and  in  at  least  75%  of  cores,  back 
to  60  yr  BP  for  Cd  and  Zn  and  30  to  45  yr  BP  for 
Cu,  Ni,  and  Cr.  Total  metal  loads  increased  3x  for 
Cu  and  Ni,  4x  for  Zn  and  Cr,  llx  for  Cd  and 
nearly  20x  for  Pb  from  pre- 1800  to  0  to  10  yr  BP. 
About  90%  of  the  anthropogenic  loads  of  Pb  and 
Cd,  and  60  to  70%  of  the  anthropogenic  Cu,  Ni, 
Zn,  and  Cr,  are  from  point  +  atmospheric  sources, 
the  balance  being  from  increased  erosion.  The 
direct  atmospheric  input  of  Cd  is  relatively  high, 
approximately  77%  of  point  +  atmospheric  inputs, 
while  inputs  of  Cr  and  Ni  are  low  at  1%  and  9%, 
and  inputs  of  Cu,  Zn,  and  Pb  are  intermediate  at  20 
to  40%  of  point  +  atmospheric  inputs.  Two  signif- 
icant findings  on  spatial  distribution  of  metals  were 
the  large  increases  in  metal  loads  to  Cook  Bay 
following  the  drainage  of  33  sq  km  of  marshes  for 
agricultural  use  and  the  widespread  dispersal  of  Cr 
from  point  source(s)  in  Kempenfelt  Bay.  (Author's 
abstract) 
W89-06391 


DIFFERENCES  BETWEEN  NEW  ENGLAND 
COASTAL  FOG  AND  MOUNTAIN  CLOUD 
WATER  CHEMISTRY, 

Appalachian  Mountain  Club,  Gorham,  NH.  Re- 
search Dept. 

K.  D.  Kimball,  R.  Jagels,  G.  A.  Gordon,  K.  C. 
Weathers,  and  J.  Carlisle. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  39, 
No.  3/4,  p  383-393,  June  1988.  3  fig,  2  tab,  29  ref. 

Descriptors:  *Water  pollution  sources,  *Acid  rain, 
"Cloud  liquid  water,  *Fog,  *Air  pollution,  Coastal 
fog,  Mountain  clouds,  Chemical  properties,  Hy- 
drogen ion  concentration,  New  England,  Ozone, 
Nitrates,  Urban  areas. 

Major  inorganic  ions  and  pH  were  analyzed  from 
mountain  cloud  and  coastal  fog  water  event  sam- 
ples from  New  Hampshire  and  Maine.  Based  on 
marine  corrected  values,  the  medians  for  coastal 
fog  were  still  up  to  3  times  higher  in  ionic  concen- 
trations and  lower  in  pH,  compared  with  mountain 
clouds.  Of  the  acidic  constituents,  nitrate  concen- 
trations were  considerably  higher  in  coastal  fogs, 
which  correlates  with  higher  concentrations  of  03 
measured  along  the  New  England  coast.  It  is  hy- 
pothesized that  meteorological  conditions  permit 
air  pollutants  emitted  in  the  northeastern  U.S. 
urban  corridor  to  move  relatively  intact  across  the 
Gulf  of  Maine  and  to  interact  with  the  coastal  fogs, 
which  results  in  differences  in  the  chemistry  of 
coastal  fogs  and  mountain  clouds.  (Author's  ab- 
stract) 
W89-06395 


LAND  USE  CONSIDERATIONS  IN  REDUCING 
OIL  AND  GREASE  IN  URBAN  &  TORMWATER 
RUNOFF, 

Bowling  Green  State  Univ.,  OH. 

For   primary   bibliographic   entry   see   Field    5G. 

W 89-06401 


MODEL  FOR  IRREVERSIBLE  ADSORKI 
HYSTERESIS, 

Stevens    Inst,   of  Tech  .    Hoboken.    NJ     Dep 

Civil  and  Ocean  Engineering. 

D  A.  Vaccari,  and  M,  Kaouris 

Journal    of    Environmental    Science    and    H 

JESEDU,  Vol.  A23,  No.  8,  p  797-822.  1988.  I 

6  fig,  1 3  ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  p 
ants,  'Water  pollution  prevention,  "Groundi 
pollution,  *Soil  absorption  capacity,  "Hyste 
•Model  studies.  Mathematical  models,  Drii 
water,  Phenols,  Organic  compounds,  Adsorj 
Soil  dynamics.  Soil  water 

A  model  to  describe  irreversible  adsorption  h; 
esis  has  been  proposed  and  validated  The  n 
describes  solute  molecules  as  irreversibly  ads 
at  one  set  of  sites  and  weakly  adsorbed  revet 
without  hysteresis  at  the  other  site.  The  com 
tion  of  these  two  effects  produces  irreversible 
teresis  behavior.  The  model  was  validated 
adsorption/desorption  data  for  phenol  adsorb) 
flyash,  and  using  data  from  the  literature  fo 
adsorption  of  picloram  on  norge  loam.  The  n 
has  implications  for  risk  assessment  or  rem 
actions  for  hazardous  waste  sites.  Risk  assess 
may  be  affected  either  positively  or  negatj 
depending  on  whether  the  primary  mode  oft 
sure  is  by  contact  with  soil  particles  or  by  drii 
the  groundwater.  In  the  first  case,  the  soil  vi 
retain  the  contamination  even  if  exposed  to 
stantial  washing  and  increase  the  danger  ol 
contact.  If  drinking  water  contamination  il 
highest  priority,  then  the  effect  of  irreversibl 
sorption  is  protective,  since  soil  would  be  re 
ing  the  contamination  from  the  water.  fW 
Reimer-PTT) 
W89-06411 


INFLUENCE  OF  SUSPENDED  PARTICUI 
MATTER  REGIME  ON  THE  HEAVY  MI 
POLLUTION  OF  THE  TIDAL  RIVER  ELB1 
HAMBURG, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
U.  Irmer,  H.  Knauth,  and  K.  Weiler. 
Zeitschrift  fuer  Wasser  -  und  Abevasser  Forsc 
ZWABAQ,  Vol.  21,  No.  6,  p  236-240,  Dece 
1988.  1  tab,  6  fig,  23  ref.  English  summary. 

Descriptors:  *Path  of  pollutants,  "Monitc 
"Tidal  rivers,  "Elbe  River,  "Germany,  *H 
metals,  "Trace  metals,  "Metals,  "Suspended  si 
Mercury,  Cadmium,  Lead,  Copper.  Haml 
Seston,  Seasonal  variation,  Water  sampling. 

In  monitoring  programs  heavy  metal  conten 
flowing  water  are  usually  determined  as  total 
centrations.  Particularly  in  tidal  rivers  whicl 
characterized  by  conspicuous  changes  of  sust 
ed  particulate  matter,  an  assessment  of  the  F 
tion  of  different  areas  and  in  time  series  could 
be  achieved  by  separate  analysis  of  "dissolved 
seston  bound  heavy  metal  concentrations.  Am 
of  the  heavy  metal  of  suspended  particulate  m 
showed  that  the  monitoring  strategy  used  is ! 
ble  to  prove  the  influence  of  the  suspended  pat 
late  matter  regime  on  the  area  and  the 
(season)  dependent  specific  variability  of  h 
metal  pollution  in  the  widely  branched  tidal 
River  at  Hamburg.  (Author's  abstract) 
W89-06417 


APPROACHES  TO  RAPID  AND  FAR-REd 
ING     HYDROLOGIC     PROCESSES    IN 
VADOSE  ZONE, 

Rutgers  -  The  State  Univ.,  New  Brunswick. 

Dept.  of  Soils  and  Crops. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06421 


AGGREGATED  MIXING  ZONE  MODEL 
SOLUTE  TRANSPORT  THROUGH  VOW 
MEDIA, 

Lancaster  Univ.  (England).  Dept.  of  Environi 

tal  Sciences. 

K.  J.  Beven,  and  P.  C.  Young. 

Journal  of  Contaminant  Hydrology  JCOHEo, 
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0.  2-4.  p  129-143.  December  1988.  4  fig,  2  lab. 

nptorv  'Path  of  pollutants,  'Porous  media 
lite  transport.  «Soil  water.  'Mathematical' 
:K  Simulation.  Aggregated  Mixing  Zone 
el. 

W  investigative  modelling  procedure  lor  trans- 
of  solutes  through  undisturbed  soil  is  de- 
al The  Aggregated  Mixing  Zone  (AMZ) 
I  makes  minimal  a  priori  assumptions  about 
Iture  of  the  flow  process  in  the  sample.  Both 
I  structure  and  parameter  values  are  deter- 
1  from  observed  breakthrough  curve  data 
advanced  recursive  instrumental  variable 
iques.  The  AMZ  approach  is  similar  to  the 
transfer  function  model  approach,  but  allows 
siderable  degree  of  flexibility  in  model  struc- 
within  a  consistent  framework.  The  AMZ 
I  generally  yields  very  good  fits  to  the  ob- 
I  breakthrough  curves  including  curves  that 
>t  consistent  with  the  traditional  convective- 
sion  model.  Examples  are  given  of  models 
eakthrough  curves  showing  bimodal  impulse 
ise  functions.  (Author's  abstract) 
16422 
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ELING  TRACER  DIFFUSION  IN  FRAC- 
?ROU^ENDFIRAACrlJRED'  UNSA™AT- 

lamos  National  Lab.,  NM. 

Birdsell,  L.  F.  Brown.  A.  E.  Norris  G  A 

>erg,  and  B.  J.  Travis. 

I  of  Contaminant  Hydrology  JCOHE6  Vol 
2-4.  p  145-170,  December  1988.  15  fig.  4  tab, 

ptors:  'Soil  water  movement,  *Path  of  pol- 

Radioactive    waste    disposal,     *Porous 

Tracers,  'Solute  transport,  'Mathematical 

,    Diffusion,    Simulation,    Diffusion    coeffi- 

Porosity,  Advection,   Saturation.  Geologic 

u-ii   TeJjoles'    Yucca   Mountain,    Nevada, 
Hills  Tuff,  Topopah  Spring  Member. 

osed  tracer  diffusion  test  for  the  Explorato- 
ry Facility  at  Yucca  Mountain,  NV,  was 
For  the  proposed  test,  a  solution  contain- 
servative  tracers  will  be  introduced  into  a 
'  n  1  £  Seo'og'c  medium  of  interest.  The 
will  diffuse  and  advect  from  the  saturated 
region  into  the  unsaturated  matrix  in  the 
ding  tuff.  After  some  time,  the  borehole  is 
vercored,  and  tracer  concentrations  in  the 

II  be  measured  in  the  core  as  a  function  of 
trom  emplacement.  The  data  will  be  used 

late  diffusive  behavior  and  to  derive  effec- 
rusion  coefficients  for  the  tracers  in  the 
tutr  Numerical  simulations  were  used  to 
ie  effects  of  effective  diffusion  coefficient 
.  saturation,  and  fracturing  on  tracer  trans- 
suits  are  reported  for  numerical  Simula- 
tests  in  the  Topopah  Spring  Member  and 

of  Calico  Hills,  which  have  significantly 

porosities  and  saturations.  The  simula- 
te the  following  predictions:  The  spread 
r  during  the  test  will  be  sensitive  to  the 

ditlusion  coefficient  of  the  tracer.  Tracer 
ise  farther  in  the  Topopah  Spring  Member 
the  Tuff  of  Calico  Hills  because  of  the 

lower  porosity  and  saturation.  Tracer 
I  by  advection  into  the  Topopah  Spring 
will  be  greater  than  that  into  the  Tuff  of 
litis  because  of  capillary  effects.  While 
n  will  be  a  significant  mechanism  for 
netration i  into  the  Topopah  Spring  tuff  it 
ess  significant  for  tracer  penetration  into 
»  Hills  tuff.  The  proximity  of  a  single 
racture  to  the  source  region  determines  its 
tracer  transport,  especially  ,f  the  fracture 
luid  flowing  from  the  source  region  into 
x.  (Authors  abstract) 


FACE  STORMFLOWS  IN  THE 
n™Ml-E  FORESTED  WATER- 
OF  SOL  TH WESTERN   BRITISH   CO- 

olumbia  Ministry  of  Forests  and  Lands, 
s-  Research  Section 


CONTRIBUTIONS  OF  MACROPOROSITY  TO 
L^FVI,T?^,ON  INTO  A  CONTINUOUS  CORN 
NO-TILLED  WATERSHED:  IMPLICATIONS 
FOR  CONTAMINANT  MOVEMENT  'CA1,UIVs 

Agricultural    Research    Service.   Coshocton,   OH 

North  Appalachian  Experimental  Watershed 

W.  M.  Edwards,  M.  J.  Shipitalo.  and  L  D 

Norton. 

Journal  of  Contaminant  Hydrology  JCOHE6  Vol 

3   No.  2-4.  p  193-205,  December  1988.  6  fig,  'l  tab' 

25  ref.  ° 

Descriptors:  'Agricultural  Watersheds,  'Path  of 
po  utants,  'Agricultural  chemicals,  'Groundwater 
pollution,  'Cropland,  'Soil  porosity,  Infiltration 
Percolation,  Rainfall,  Surface  runoff.  Corn.  Till- 
age, Earthworm  burrows.  Lime,  Hydrogen  ion 
concentration,  Ohio. 

Rainfall  and  runoff  were  measured  for  many  years 
on   small   watersheds  on    10-15%   slopes   in   east- 
central  Ohio.  Surface  runoff  from  watersheds  used 
lor  corn  (Zea  mays)  production  was  high  with 
conventional  tillage  and  very  low  with  no-tillage 
A  50-year  storm  produced   15  times  more  runoff 
trom   a   plowed    watershed   than    from   a   mulch- 
covered   no-till   watershed.   Reduced  runoff  from 
the  no-till  surface  resulted  in  increased  percolation 
and  enhanced  the  potential  for  transport  of  agricul- 
tural chemicals  to  the  groundwater.  The  mulched 
surface   of  the   no-till   watershed   also   created   a 
favorable   environment    for   the   deep   burrowing 
earthworm,  Lumbricus  terrestris,  whose  burrow! 
can  transmit  water  rapidly  downward  through  the 
soil  profile,  thus  contributing  to  the  high  infiltra- 
tion rates.  Open  biopores  and  smaller  structural 
pores  were  counted  and  measured  to  characterize 
the  major  flow  paths  of  water  movement  in  the  no- 
ttll  soil.  Photos  of  horizontal  surfaces  at  2  5-   7  5- 
15-,  and  30-cm  depths  and  vertical  faces  of  impreg- 
nated samples  from  the  1-  and  5-cm  depths  were 
evaluated  by  image  analysis.  Numbers  of  pores  was 
inversely  proportional  to  the  pore  diameter-  how- 
ever,  pores   in   the  0.05-1.0  mm   diameter   range 
accounted  for  less  porosity  than  did  those  in  the 
10-5.0  mm   range.   The  large  pores  were  nearly 
vertical  earthworm  burrows  and  were  continuous- 
ly open   from   near   the  surface  to   the  bedrock 
Surface  applications  of  lime  increased  subsoil  pH 
in  the  no-t.ll  watershed  but  had  little  effect  below 
he  plow  sole  in  the  tilled  watershed,  suggesting 
that  rapid  movement  of  water  in  large  pores  can 
enhance  chemical  migration  into  the  subsoil   (Au- 
thor s  abstract) 
W89-06425 


through  experiments  at  three  different  input  rates 
applied  to  a  column  of  a  maeroporous  forest  soil 
I  he  results  of  seven  experimental  runs  indicate 
that  solute  losses  are  consistently  highest  at  the 
early  stages  of  infiltration  and  drainage  flow  An 
empirical  relationship  is  proposed  which  links  the 
frequency  distribution  of  the  flow  parameter  with 
that  for  solute  loss  from  the  preferred  path  during 
transient  water  flow  and  solute  transport  (Au- 
thor's abstract) 
W89-06429 


PRELIMINARY  CAPILLARY  HYSTERESIS 
SIMULATIONS  IN  FRACTURED  ROCKS 
YUCCA  MOUNTAIN,  NEVADA,  K^".». 

Lawrence  Berkeley  Lab..  CA.  Earth  Sciences  Div 
For  primary  bibliographic  entry  see  Field  2F 
W89-06430 


WETTING  FRONT  INSTABILITY  AS  A  RAPID 

^cD,J^RREACHING  HYDROLOGIC  PROC 
ESS  IN  THE  VADOSE  ZONE 

New   York   State  Coll.   of  Agriculture  and   Life 

Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 

W89-06426ry   b'bli°grapmc   entrv   see   Field    2G. 


KINEMATIC    WAVE    APPROXIMATION    TO 

??^TTKSLyLONc  p™s 

Camp    Dresser  and   McKee,    Inc.,   Boston,   MA 

B.  S.  Levy,  and  P.  F.  Germann. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol 

?*?£  itli&A63;"6,  December  !98«-  5  fig,  4  tab! 
zo  ret.  UShPA  Assistance  Agreement  R81 1528-01- 

Descriptors:    'Path    of    pollutants,    'Soil    water 
Solute  transport,  'Forest  soils,  'Kinematic  wave 
theory,  'Model  studies.  Infiltration,  Drainage 

A  routing  procedure  is  introduced  which  accounts 
for  the  loss  of  a  conservative  solute  tracer  from 
preferred  paths  during  macropore  flow  Water 
flow  is  treated  as  a  series  of  kinematic  waves  from 
which  the  tracer  is  lost  due  to  mixing  with  previ- 
ous y    stored    soil    water,    and    an   expression    for 

mnH  i  Tu  '  ad,de,d  '°  a  Previously  developed 
model.    The    model    parameters    were    estimated 


™H5LCE  AREAS  CONTRIBUTING  TO  THE 
EPISODIC  ACIDIFICATION  OF  A  FORESTED 
HEADWATER  STREAM, 

Pennsylvania  State  Univ.,  University  Park  Forest 
Resources  Lab. 

F.  I.  Potter,  J.  A.  Lynch,  and  E.  S.  Corbett. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol 
19  re°f  P  293"3°5'  December  1988-  6  f'S-  1  tab! 

Descriptors:  'Water  pollution  sources,  'Acid  rain 
Streams,       'Headwaters,       'Catchment       areas' 
Acidic    streams,    'Storm    seepage,    'Soil    water, 
Soil  porosity.  Hydrogen  ion  concentration    Hy- 
drographs,  Pennsylvania,  Acid  rain  effects,  Satu- 
rated soils,  Forest  watersheds. 

A  study  was  initiated  on  the  Leading  Ridge  Exper- 
imental Watersheds  in  central  Pennsylvania  to  in- 
vestigate the  extent  to  which  episodic  depressions 
of  streamwater  pH  result  from  direct  channel  inter- 
ception of  acidified  rainwaters  and  from  rapid  sub- 
surface stormflow.  During  a  4.78-cm  rainfall  event 
stream  pH  declined  from  5.93  to  5.46.  Analysis  of 
the  storm  hydrograph  indicated  that  direct  channel 
interception  accounted  for  only  2.8%  of  the  total 
stormflow  volume  but  contributed  40%  of  the  total 
increase  in  the  concentration  of  H  +  .  At  peak  flow 
channel   interception   accounted   for   5  7%   of  the 
stormflow   volume  and   72%   of  H+     Large  in- 
creases in  the  height  of  the  saturated  soil  zone  and 
coinciding  increases  in  H+  concentrations  in  soil 
water  were  measured  at  a  number  of  soil  water 
observation    wells.    These    fluctuations    occurred 
almost  simultaneously  with  measured  fluctuations 
in  both  streamflow  and  stream  water  H+  concen- 
trations,   indicating    direct    interactions    between 
saturated  soil  water  and  the  storm  discharge  These 
results  indicate  that  catchments  in  which  soil  ma- 
cropores  permit   rapid  subsurface  now  could  be 
especially  susceptible  to  stream  acidification    (Au- 
thor s  abstract) 
W89-06431 


TILE  DRAIN  SAMPLING  OF  PREFERENTIAI 
FLOW  ON  A  FIELD  SCALE,     rK"tKtlNIIAL 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7B 
W89-06432 


™£t  £^™VL   AND      BREAKTHROUGH 
TIMES  FOR  WATER  AND  TRACER  IN  A  SPA- 

SOILLY     VARIABLE'     COMPACTED     CLAY 

Agricultural    Research   Service.    University    Park 

PA.  Northeast  Watershed  Research  Center. 

A.  S.  Rogowski. 

Journal  of  Contaminant  Hydrology  JCOHE6  Vol 

3,  No.  2-4,  p  327-348.  December  1988.  14  fig.  2  tab 

03  01  nE?A  Interagencv  Agreement  DW129-303- 

Descriptors:  'Path  of  pollutants.  'Porosity.  'Com- 
pacted soils.  'Clays.  'Water  flux,  'Infiltration 
I  racers.  Bromides.  Density.  Soil  water 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


Flux  density  values,  computed  from  observed  infil- 
tration  and  outflow  measurements  at  184  locations 
in  a  0.3-m  thick,  9  m  x  23  m  layer  of  compacted 
clay  subsoil,  were  compared  to  effective  flux  densi- 
ty values  that  are  based  on  breakthrough  time 
distributions  for  water  and  bromide  tracer  over  the 
same  area.  Results  suggest  that  both  water  and 
tracer  move  at  similar  rates,  but  considerably  faster 
than  expected,  on  the  basis  of  flux  density  alone, 
and  that  only  a  small  fraction  of  the  total  pore 
space  is  involved  in  active  transport.  It  appears 
that  flow  at  a  point  need  to  be  averaged  over  a 
suitable  interval  of  time  whenever  flow  rates  are 
low  or  concentrations  small.  This  could  be  particu- 
larly important  for  pollutant  flows  under  unsatu- 
rated conditions.  It  also  appears  that  compaction  of 
the  clay  and  the  very  low  permeability  of  the  clay 
matrix  highlight  the  behavior  of  preferential  flow 
paths  which  may  have  an  important  impact  on 
both  the  rate  and  quality  of  the  flow.  (Sand-PTT) 
W89-06433 


APPLICATION  OF  SIMPLE  SOIL-WATER 
FLOW  MODELS  TO  THE  TRANSFER  OF  SUR- 
FACE-APPLIED SOLUTES  TO  STREAMS, 

Sheffield  Univ.  (England).  Dept.  of  Geology. 
S.  T.  Trudgill,  and  N.  Coles. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
3,  No.  2-4,  p  367-380,  December  1988.  4  fig,  2  tab, 
20  ref. 

Descriptors:  *Stream  pollution,  *Water  pollution 
sources,  *Model  studies,  'Fertilizers,  *Path  of  pol- 
lutants, *Soil  water,  Leaching,  Nitrates,  Rainfall 
intensity,  Agricultural  runoff,  Agricultural  chemi- 
cals. 

In  the  context  of  leaching  of  surface-applied  nitrate 
fertilizer  to  runoff,  this  paper  evaluates  the  per- 
formance of  5  simple  predictive  models,  based 
upon:  (1)  field  capacity;  (2)  uniform  displacement; 
(3)  wetting  front;  (4)  by-passing  (preferential)  flow; 
and  (5)  soil-water  domains.  Predicted  behavior  and 
observed  behavior  on  an  85-cm  depth  soil  are 
compared  for  leaching  depth  and  outflow  re- 
sponse. Predictive  success  of  outflow  by  the 
models  for  40  monitored  rainfall  events  were:  (1) 
60%;  (2)  52%;  and  (3)  76%.  For  the  by-passing 
flow  model  (4),  simple  prediction  of  pedal  excess 
flow  (4a)  gave  a  success  of  80%;  where  calcula- 
tions of  the  operational  volume  in  preferential  flow 
were  involved  (4b),  variations  from  20  to  100% 
success  occurred  for  a  range  of  operational  vol- 
umes, the  lowest  volumes  giving  the  greatest  suc- 
cess (4c).  The  soil-water  domain  model  (5)  is  a 
simple,  predictive  scheme  involving  the  classifica- 
tion of  outflow  events  according  to  antecedent  soil 
moisture  (theta-a);  the  method  uses  the 
mobile:retained  water  content  (theta-r)  at  2  bars 
and  field  capacity  (theta-fc).  Using  soil-water  do- 
mains alone  was  of  limited  success  but  when  the 
domains  were  combined  with  rainfall  intensity,  the 
schemes  specified  outflow  exactly.  Thus,  for  theta- 
a  <  theta-r,  no  soil-water  outflow  occurred,  even 
at  high  rainfall  intensity;  for  theta-a  >  theta-fc 
outflow  always  occurred,  even  at  low  rainfall  in- 
tensity and  for  theta-a  >  theta-r  >  theta-fc  the 
simple  by-passing  model  (4a)  achieved  100%  pre- 
dictive success.  The  implications  for  fertilizer  ap- 
plications are  discussed.  (Author's  abstract) 
W89-06435 


FINITE  ELEMENT  MODEL  OF  NITROGEN 
SPECIES  TRANSFORMATION  AND  TRANS- 
PORT IN  THE  UNSATURATED  ZONE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

J.  J.  Kaluarachchi,  and  J.  C.  Parker. 
Journal  of  Hydrology  JHYDA7,  Vol.  103,  No.  3-4, 
November  30,  1988.  17  fig,  1  tab,  19  ref,  2  append. 

Descriptors:  'Finite  element  method,  *Nitrogen, 
•Unsaturated  zone,  'Mathematical  models, 
'Groundwater  pollution,  'Path  of  pollutants, 
•Fate  of  pollutants,  Cycling  nutrients.  Ammonia, 
Nitrates,  Nitrification,  De-nitrification. 

A  two-dimensional  finite  element  model  based  on 
Galerkin's  weighted  residual  approach  and  incor- 
porating an  upstream  weighting  technique  was  de- 
'  loped  to  predict  the  simultaneous  transformation 


and  transport  of  nitrogen  species.  The  nitrogen 
cycle  used  in  the  analyses  assumes  first-order  rate 
coefficients  for  nitrification,  denitrification,  immo- 
bilization and  mineralization  between  the  nitrogen 
species  NH4(  +  ),  N03(-),  organic-N  and  denitri- 
fied fractions.  The  N03(-)-N  component  in  the  soil 
solution  was  assumed  to  have  negligible  adsorption 
on  exchange  sites  while  adsorption  of  NH4(  + )  was 
assumed  to  be  represented  by  a  Freundlich  type 
nonlinear  isotherm.  The  accuracy  and  validity  of 
the  proposed  model  was  examined  by  comparison 
with  analytical  model  results  and  available  field 
data.  The  results  showed  improved  accuracy  and 
stability  with  the  upstream  weighting  approach  in 
comparison  to  the  standard  weighted  residual 
method.  A  sensitivity  study  on  the  kinetics  of  the 
nitrogen  cycle  showed  that  both  concentration  and 
cumulative  mass  distribution  of  different  nitrogen 
species  are  substantially  affected  by  the  nitrifica- 
tion rate  but  to  a  lesser  extent  by  the  distribution 
coefficient  for  NH4(  +  )  adsorption  and  less  so  by 
nonlinear  coefficient  p.  To  evaluate  the  applicabil- 
ity of  the  model  in  actual  field  situations,  data  on 
groundwater  nitrogen  concentration  beneath  a 
functioning  drainfield  site  were  compared  with  the 
results  of  numerical  simulations.  Predicted  results 
agreed  with  the  observed  data  within  the  bounds 
of  experimental  errors.  (Author's  abstract) 
W89-06458 


ANAEROBIC  BIODEGRADATION  OF  POLY- 
CHLORINATED  BIPHENYLS  BY  BACTERIA 
FROM  HUDSON  RIVER  SEDIMENTS, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
M.  Chen,  C.  S.  Hong,  B.  Bush,  and  G.  Y.  Rhee. 
Ecotoxicology       and       Environmental        Safety 
EESADV,  Vol.  16,  No.  2,  p  95-105,  October  1988. 
1  fig,  3  tab,  32  ref. 

Descriptors:  'Biodegradation,  'Polychlorinated  bi- 
phenyls,  'Fluvial  sediments,  'Aquatic  bacteria, 
'Aroclors,  'Fate  of  pollutants,  Anaerobic  condi- 
tions, Microbial  degradation,  Radioactive  tracers, 
Hudson  River. 

Anaerobic  biodegradation  of  monochlorobiphen- 
yls;  a  tetrachlorobiphenyl;  Aroclor  1221,  a  poly- 
chlorinated biphenyl  (PCB)  mixture;  and  sediment 
PCBs  was  investigated  by  using  mixed  bacterial 
populations  from  Hudson  River  sediments  studied 
by  PCB  enrichment.  When  the  bacteria  were  incu- 
bated with  Aroclor  1221,  the  disappearance  of 
congeners  was  in  general  inversely  related  to  GC 
retention  time  and  thus  indirectly  to  the  octanol/ 
water  partition  coefficient.  When  incubated  with 
14C-labeled  monochlorobiphenyls,  labeled-C02 
was  detected,  but  methane  was  not.  Radioactivity 
was  also  found  in  the  cell  material  and  the  aqueous 
fraction.  2,4,2',4'-Tetrachlorobiphenyl  produced 
little  evidence  of  biodegradation  or  reductive 
dechlorination.  Inoculation  of  anaerobic  sediments 
from  the  Hudson  River  with  the  mixed  population 
produced  a  marked  decrease  in  sediment  PCBs, 
whereas  uninoculated  sediments  were  observed  to 
have  little  change.  This  decrease  was  also  related 
to  the  partition  coefficient.  (Author's  abstract) 
W89-06470 


ENVIRONMENTAL  BEHAVIOR  OF  CHEMI- 
CALS IN  SOIL:  ATRAZINE  AS  AN  EXAMPLE, 

Istituto  Superiore  di  Sanita,  Rome  (Italy). 

C.  Lupi,  A.  R.  Bucchi,  A.  Piccioni,  and  G.  A. 

Zapponi. 

Ecotoxicology        and        Environmental        Safety 

EESADV,   Vol.    16,   No.   2,   p   133-142,  October 

1988.  7  fig,  6  tab,  8  ref. 

Descriptors:  'Model  studies,  'Fate  of  pollutants, 
'Biodegradation,  'Mathematical  models,  'Atra- 
zine,  'Triazine  pesticides,  'Path  of  pollutants, 
'Soil  pollution,  'Pesticide  residues,  Capillarity. 
Soil  organic  matter,  Microbial  degradation,  Organ- 
ic carbon,  Percolation,  Adsorption. 

A  mathematical  model  was  developed  and  used  to 
estimate  the  soil  vertical  distribution  of  atrazine 
dispersed  in  the  environment.  Water  transport,  rise 
due  to  capillarity,  and  partition  among  soil-con- 
tained water,  air,  and  organic  matter,  as  well  as 
degradation  processes,  are  considered.  As  far  as 


the  vertical  mobility  in  soil  is  concerned,  the 
has  been  derived  from  a  previously  pu 
study.  Such  a  model  has  been  extended  lo  i 
a  procedure  which  takes  into  account  the  a 
mobility  due  to  gravitational  water  flow  1 
ganic  carbon  concentration  gradient  in  sc 
also  considered  in  the  evaluation  when  as 
partition  processes,  according  to  other  pre' 
published  models.  The  degradation  proces 
assumed  to  be  first  order,  linearly  relate* 
O.C.  content  in  soil  The  application  of  this 
to  two  sets  of  soil  data  demonstrated  that  a 
requires  a  long  time  (2  years  or  more,  dep 
on  soil  features)  in  order  to  percolate  at  a 
comparable  with  those  of  a  groundwater  i 
(Author's  abstract) 
W 89-0647 3 


CLIMATOLOGICAL         VARIABILITY 
SULFUR  DEPOSITIONS  IN  EUROPE, 

Environmental    Protection   Agency,    Washi 

DC.  Office  of  Air  and  Radiation. 

For  primary  bibliographic  entry  see  Field  2E 
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ASSESSMENT  OF  IMPACTS  OF  POS! 
CLIMATE  CHANGES  ON  THE  RESUL1 
THE  IIASA  RAINS  SULFUR  DEPOS1 
MODEL  IN  EUROPE, 

International  Inst,  for  Applied  Systems  Ai 

Laxenburg  (Austria). 

S.  E.  Pitovranov. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  V 

No.  1-2,  p  95-1 19,  1988.  9  fig,  5  tab  23  ref. 

Descriptors:  'Acid  rain,  'Sulfur,  'Depc 
'Climatology,  'Mathematical  models,  *E 
Cyclones,  Regression  analysis,  Rainfall  di 
tion,  Path  of  pollutants,  Air  pollution,  Water 
tion  prevention,  Air  temperature,  Weathe 
terns. 

The  International  Institute  for  Applied  S; 
Analysis  (IIASA)  Regional  Acidification  Ini 
tion  and  Simulation  (RAINS)  model  attent 
provide  scientific  information  for  long-term 
gies  for  controlling  acidification  impac 
Europe.  Various  methods  for  determining  fe 
of  climatic  change  relevant  to  long-range  i 
pheric  transport  of  sulfur  were  examined, 
preliminary  effort  in  applying  these  changes 
RAINS  model  was  made.  The  relationshi 
tween  patterns  in  atmospheric  circulatii 
Europe  and  the  temperature  regime  of  the  I 
ern  Hemisphere  over  the  same  period  wen 
lyzed.  The  basis  for  classifying  different  ty] 
atmospheric  circulation  or  large-scale  weafh< 
terns  (commonly  known  as  Grosswettei 
(GWT-s)  or  Grosswetterlagen  (GWL-n))  i 
identification  of  the  position  of  centers  of  eye 
ridges  and  troughs.  The  linear  regression  bei 
the  frequency  distribution  of  GWL-n  and  the 
ation  in  the  mean  annual  Northern  Hemis 
extratropical  temperatures  from  the  90-yr  [ 
(1891  to  1980)  were  tested.  The  results  shov 
the  null  hypothesis,  i.e.  that  there  is  no 
relationship,  is  rejected  at  the  95%  probi 
level  (assuming  a  normal  distribution)  for  sf 
GWT-s  and  GWL-n.  Changes  in  GWT-s 
GWT-n  frequency  distribution  associated 
global  warming  could  substantially  ehangi 
long-range  transport  of  pollutants  over  Eu 
For  example,  the  decrease  in  frequency  of 
circulation  regimes  and  the  more  frequent  me 
nal  and  blocked  circulations  (especially  eat 
flows)  could  result  in  a  decrease  of  the  existin 
export  of  sulfur  pollutants  from  western  to  ei 
Europe  during  the  winter  months.  (Author' 
stract) 
W89-06487 


BIOGEOCHEMISTRY  OF  TWO  APPAU 
IAN  DECIDUOUS  FOREST  SITES  IN  Bl 
TION  TO  EPISODIC  STREAM  ACIDIF 
TION, 

Pennsylvania  State  Univ.,  University  Park.  Sc 
of  Forest  Resources. 

D.  R.  Dewalle,  W.  E.  Sharpe,  and  P  J.  Edwar 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vo 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


-2.  p  143-156,  1988.  5  lab,  37  ref. 

■tors  'Biochemistry.  *Acid  rain,  *Acid 
ns.  'Forest  watersheds,  'Path  of  pollutants, 
chemistry.  Soil  chemistry,  Sulfates.  Cations, 
.ylvania.  West  Virginia,  Leachates.  Carbon- 
fhroughfall 

precipitation,    throughfall.    and    soil    water 
str\   were  studied  from  November   1983  to 
mber  1984  at  two  ridge-top  Appalachian  de- 
as  forest  sites  to  isolate  causes  of  differing 
lie  stream  acidification.  The  Fork  Mountain 
West  Virginia,  which  exhibited  little  episod- 
am  acidification,   had   lower  deposition  of 
and  S04(--)  and  greater  reductions  of  H(  + ) 
water  circulating  through  the  forest  canopy, 
floor,  and  mineral  soil  than  the  Peavine  Hill 
Penns\lvania.  Greater  neutralization  at  Fork 
tain  was  linked  to  higher  Ca  and  Mg  carbon- 
ntents  in  the  sandstone  and  shale  soil  parent 
als.  Fork  Mountain  had  greater  amounts  of 
igeable  bases  in  the  organic  and  mineral  soil 
ns.  Neither  site  appeared  to  be  accumulating 
)  in  the  soil,  with  Peavine  Hill  losing  56% 
han  was  received  in  bulk  deposition.  Anions 
leachate  at   Fork   Mountain  were  largely 
sd  by  Ca(2  +  )  and  Mg(2  +  ),  while  at  the 
e  Hill  site  Al(3  +  )  was  the  dominant  cation. 
I  suggest  that  the  typically-low  carbonate 
t  of  sandstone  and  shale  soil  parent  materials 
inly  found  in  Appalachian  forests  may  be  a 
■ameter  controlling  soil  and  stream  acidifica- 
ata  for  the  one-year  period  also  suggest  bulk 
ion  of  H(  +  )  was  63%  greater  at  Peavine 
in  Fork  Mountain.  (Author's  abstract) 
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R  PROGRAMMING  FOR  ABATEMENT 
rROGEN  OXIDES  ACID  RAIN  DEPOSI- 

»  Univ.   (Ontario).   Dept.   of  Mechanical 

:nng. 

^areham,  E.  A.  McBean,  and  J.  M.  Byrne 

Air  and  Soil  Pollution  WAPLAC  Vol  40 

L  P   157-175,    1988.   2   fig,   9   tab,   27   ref 

tors:  'Linear  programming,  'Nitrogen 
n(Js.  'Oxides,  'Acid  rain,  *Air  pollution 
Water  pollution  prevention,  Computer 
Water  pollution  sources,  Canada,  Case 
Comparison  studies.  Path  of  pollutants 
ion,  Public  policy. 

irogramming  is  used  to  examine  NOx  as  an 
ty  management  problem.  Through  the  use 
ifer  coefficients,  which  translate  source 
s  of  NOx  into  receptor  impacts,  the  model 
M  herein  seeks  to  minimize  the  total  cost 
:ing  emissions  from  14  major  Canadian 
urces.  The  model  operates  with  the  con- 
lat  the  wet  deposition  at  5  sensitive  recep- 
>t  be  reduced  by  at  least  some  minimum 
!>everal  different  reductions  in  wet  deposi- 
used  to  observe  the  increase  in  costs 
a  with  a  systematic  tightening  of  the  con- 
lationships.  A  particular  level  of  reduction 

0  examine,  on  a  more  detailed  level  the 
requiring  some  level  of  removal.  These 
ly  results  and  an  analysis  of  the  rationale 
solution  are  presented.  Also  presented  is  a 
on  between  this  type  of  optimization  strat- 
Ine  scenario  of  a  single  across-the  board 

1  cutback.  From  NOx  considerations 
would  seem  more  expedient  to  concen- 

rent  research  efforts  into  developing  tech- 
to  further  reduce  vehicle  emissions,  since 
igmtude  considerably  outweighs  those 
point  sources.  (Author's  abstract) 


BI^;e^ORPT,ON    OF   ATRAZINE 
R  SOILS  OF  HYDERABAD, 

Pradesh   Agricultural   Univ.,   Hyderabad 

.  M  Krishna,  and  P.  C.  Rao 

ir,  and  Soil  Pollution  WAPLAC,  Vol  40 

)  177  184.  1988.  2  fig.  4  tab,  22  ref  ICAR 

(13)-l3/80SWandDF 


«v  'Sorption,  'Atrazine,  'Triazine  pesti- 
^dsorpt.on.    'Path   of  pollutants,    Herbi- 


cides. Degradation.  India.  Organic  mailer.  Clays, 
Hysteresis.  Soil  contamination.  Solute  transport! 
Statistical  analysis. 

The  adsorption-desorption  equilibrium  of  atrazine 
(2-ehloro.4-ethylamino,  6-isopropvl  amino- 1  3  5  tri- 
azine)   was    studied    by    the    batch    equilibration 
method  at"  27  +  or  -1  C  on  four  soils  of  Hydera- 
bad, India.  Adsorption  isotherms  conformed  to  the 
Freundhch  equation  (A  =  KC  to  the  1/n  power) 
K  increased  in  the  same  order  as  the  organic  C 
content  of  the  soils.  Desorption  studies  were  con- 
ducted  by   repeated   replacement  of  5   ml   of  the 
supernatant  equilibrium  solutions  after  adsorption 
with  0.01  M  CaC12.  Desorption  isotherms  showed 
considerable  hysteresis  which  was  more  prominent 
when  the  desorption  was  carried  out  with  higher 
adsorbed    concentration    of  atrazine.    Desorption 
from  the  lowest  level  of  adsorbed  atrazine  (3  to  5 
micrograms/g  soil)  was  close  to   the  adsorption 
isotherm.   The   cumulative   desorption   after   four 
desorption  steps  covering  five  days  was  significant- 
ly different  at  the   1%  level,  for  different  initial 
adsorbed   concentrations  of  atrazine.    Desorption 
was  significantly   higher  at   the  lowest  adsorbed 
level  of  atrazine.  The  soils  differed  significantly  at 
6%  level  for  desorption  and  the  amount  desorbed 
decreased  in  the  inverse  order  of  organic  C.  De- 
sorption isotherms  also  conformed  to  Freundlich 
equation  but  K  and  n  values  were  both  higher  than 
that  for  adsorption  and  increased  with  increase  in 
initially  adsorbed  concentration  of  atrazine.   De- 
sorption thus  confirmed  the  irreversible  nature  of 
the  adsorption  of  atrazine  on  these  soils.  The  quan- 
titative factors  and  reasons  for  desorption  are  dis- 
cussed. (Author's  abstract) 
W89-06490 


Sources  Of  Pollution— Group  5B 

T.  Tsuda,  M.  Wada,  S.  Aoki,  and  Y.  Matsui. 
y™*f;i'1  ,    and      Environmental      Chemistry 
TXECBP.  Vol.   18.  No.  1,  p  11-20.  1988   4  fig    4 
ref.  °" 

Descriptors:  'Path  of  pollutants.  'Biological  mag- 
nification,    'Metabolism,     'Excretion.     'Goldfish 

r-    un'.wPeS!lc,des'   Heavy   me,a,s'  Tissue  analysis. 
Fish  'Metal  organic  pesticides. 

Bioconcentration  and  excretion  of  bis  (tri-n-butvl- 
!'n'°»l*  ((Bu3Sn)20))  and  triphenyltin  chloride 
(Pn3SnCl)  were  studied  in  goldfish  (Carassius  aur- 
apus).  Logarithm  of  the  bioconcentration  factors 
(log  BCF)  after  14  days  exposure  was  3.09  (n  =  3) 
for  (Bu3Sn)20  and  2.41  (n  =  3)  for  Ph3SnCI 
Excretion  of  (Bu3Sn)20  and  Ph3SnCl  from  gold- 
fish was  carried  out  in  clean  water  for  14  days  after 
bioconcentration  of  these  chemicals  in  the  test 
water  for  14  days.  The  excretion  rate  constants 
were  0.08/day  for  (Bu3Sn)20  and  0.04/day  for 
Ph3SnCl.  Further,  metabolism  in  goldfish  was 
studied  on  (Bu3Sn)20  and  Ph3SnCl.  Bu2Sn(2  +  ) 
and  BuSn(3  +  )  or  Ph2Sn(2  +  )  and  PhSn(3  +  )  me- 
tabolites of  (Bu3Sn)20  or  Ph3SnCl,  were  detected 
in  goldfish  during  the  bioconcentration  experiment 
( 14  days).  (Author's  abstract) 
W 89-06504 


FOREST      CLEARCUTTING      EFFECTS      ON 
TRACE    METAL    CONCENTRATIONS:     SPA- 

™^FERNS  IN  SOIL  SOLUTIONS  AND 
STREAMS, 

State  Univ.   of  New  York  Coll.   at   Pittsburgh 
Center  for  Earth  and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  4C 
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ANNUAL  MONITORING  OF  RAINWATER 
SULPHATE  IN  AN  URBAN  ZONE  OF  ROME 

Istituto  Superiore  di  Sanita,  Rome  (Italy)   Lab   di 

Igiene  del  Territorio. 

F.  DTnnocenzio,  and  M.  Ottaviani. 

Water,  Air,  and  Soil  Pollution  WAPLAC  Vol  40 

No.    1-2,   p    197-202,    1988.   2   fig,   3   tab',    15   ref! 

Descriptors:  'Urban  hydrology,  'Sulfates,  'Acid 
ram,  'Italy,  Urban  areas,  Monitoring,  Spectrome- 
try, Chemistry  of  precipitation,  Path  of  pollutants, 
Air  pollution,  Rome. 

The  sulfate  ion  concentrations  in  rainwater  sam- 
ples, collected  in  a  central  area  of  Rome  (Italy) 
were  measured  by  an  indirect  atomic  absorption 
spectrometry  method  to  determine  the  degree  of 
pollution  from  acid  rain.  The  total  deposition  was 
collected  monthly  from  May  1985  to  June  1986  at 
two  different  sites,  one  1.5  m  above  the  ground 
the  other  on  a  flat  roof  of  a  building  20  m  high' 
I  he  measurements  followed  a  Gaussian  distribu- 
tion   for   all   samples   throughout    the   year.    The 
b04(-)  annual  weighted  average  concentration  de- 
termined from  the  monthly  volume  of  rainwater 
collected   at   ground   level,   was    152   microea/L 
1  his  value  is  comparable  with  results  from  samples 
taken  in  urban  sites  by  the  19  stations  forming  the 
Northern    Italian    Atmospheric    Deposition    Net- 
work. The  reproducibility  of  sample  preparations 
and  analysis  were  found  to  have  a  max  SD  of  +  or 
-  20%.  The  month  to  month  variation  in  S04(-) 
concentration  varied  from  3  to  27  micrograms/ml 
(Geiger-PTT) 
W89-06492 


BIOCONCENTRATION,  EXCRETION  AND 
«H^?OLISM  OF  BIS  (TRI-N-BUTYLTIN) 
?£  nE.£J2P  TRIpHENYLTIN  CHLORIDE  BY 
GOLD  FISH, 

Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
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BIOCONCENTRATION  AND  EXCRETION  OF 
BENTHIOCARB  AND  SIMETRYNE  BY 
WILLOW  SHINER,  »«»«^       BY 

Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
T.  Tsuda,  S.  Aoki,  M.  Kojima,  and  H.  Harada 

tvc^Tw1  ,  and  Env'ronmental  Chemistry 
TXECBP,  Vol.  18,  No.  1,  p  31-36,  1988.  2  fig  5 
ref.  6 

Descriptors:  'Path  of  pollutants,  'Biological  mag- 
nification,  'Excretion,   'Herbicides,   'Metabolism, 
Benthiocarb,  'Simetryne,  Pesticides,  Fish,  Kinet- 
ics, Shiner. 

Bioconcentration  and  excretion  of  the  herbicides 
benthiocarb  and  simetryne  were  studied  in  willow 
shiner  (Gnathopogon  caerulescens).  Average 
values  of  logarithm  of  the  bioconcentration  factors 
(log  BCF)  for  14  days  were  1.82  for  benthiocarb 
and  0.31  for  simetryne.  Excretion  of  benthiocarb 
and  simetryne  from  willow  shiner  was  carried  out 
in  clean  water  for  7  days  after  bioconcentration  of 
these  chemicals  in  the  test  water  for  14  days  The 
excretion  rate  constants  were  0.073/h  for  benthio- 
carb and  presumed  to  be  about  0.13/h  for  sime- 
tryne, assuming  their  processes  to  be  first-order 
kinetics.  These  results  indicate  that  both  herbicides 
are  rapidly  excreted  from  fish.  (Doria-PTT) 
W89-06505 


NEW  EQUATIONS  OF  THE  SPREADING  OF  A 
TRACER  IN  GROUNDWATER  (NOUVELLES 
EQUATIONS  DE  PROPAGATION  D'UN  POL- 
LUANT  DANS  UNE  NAPPE  SOUTERRAINE) 

Lille-l  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 

Geologie  Appliquee. 

E.  Carlier. 

Journal  of  Hydrology  JHYDA7,  Vol.  103,  No   1-2 

p  189-197,  November  15,  1988.  3  tab,  4  ref.  English 

summary. 

Descriptors:      'Path     of     pollutants,      'Tracers 
Groundwater    pollution,    'Groundwater    move- 
ment, Fracture  permeability,  Mathematical  analy- 
sis. Porous  media,  Estimating  equations. 

Groundwater  pollution  studies  generally  involve 
dispersivity  as  a  parameter.  The  methods  used  to 
obtain  its  value  are  tedious  and  need  the  use  of 
computer  programs  or  nomographs.  Moreover  it 
has  been  shown  that  dispersivity  may  depend  on 
time.  For  a  model  of  a  fractured  medium  (parallel 
Tractures  with  various  apertures  and  frequencies) 
two  functions  C(x,t)  were  worked  out,  including 
intrinsic  parameters,  for  which  determination  is 
directly  worked  out  from  an  experimental  graph. 
These  parameters  being  determined,  it  will  be  pos- 
sible to  make  forecasts  about  the  propagation  of 
groundwater  pollution.  The  method  has  been 
tested  against  the  result  of  two  tracer  experiments 
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carried  out  in  chalk  and  seems  to  be  applicable  for 
any  kind  of  porous  or  fractured  medium.  (Author's 
abstract) 
W89-06519 


USE  OF  POLYNOMIAL  EXPRESSIONS  TO 
DESCRIBE  THE  BIOCONCENTRATION  OF 
HYDROPHOBIC  CHEMICALS  BY  FISH, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
D.  W.  Connell,  and  D.  W.  Hawker. 
Ecotoxicology       and        Environmental        Safety 
EESADV,  Vol.   16,  No.  3,  p  242-257,  December 
1988.  8  fig,  1  tab,  28  ref. 

Descriptors:  *Bioaccumulation,  *Fish,  'Mathemat- 
ical  equations,  *Biological  magnification,  'Chlorin- 
ated hydrocarbons.  Solubility,  Equilibrium. 

For  the  bioconcentration  of  hydrophobic  chemi- 
cals by  fish,  relationships  have  been  previously 
established  between  uptake  rate  constants  (k  sub  1) 
and  the  octanol/water  partition  coefficient  (K.  sub 
OW),  and  also  between  the  clearance  rate  constant 
(k  sub  2)  and  K.  sub  OW.  These  have  been  refined 
and  extended  on  the  basis  of  data  for  chlorinated 
hydrocarbons,  and  closely  related  compounds  in- 
cluding polychlorinated  dibenzodioxins,  that  cov- 
ered a  wider  range  of  hydrophobicity  (2.5  <  log  K 
sub  OW  <  9.5).  This  has  allowed  the  development 
of  new  relationships  between  the  partition  and 
various  factors,  including  the  bioconcentration 
factor  (as  log  K  sub  B),  equilibrium  time  (as  log  t 
sub  eq),  and  maximum  biotic  concentration  (as  log 
C  sub  B),  which  include  extremely  hydrophobic 
compounds  previously  not  taken  into  account.  The 
shape  of  the  curves  generated  by  these  equations  is 
in  qualitative  agreement  with  theoretical  predic- 
tion and  is  described  by  polynomial  expressions 
which  are  generally  approximately  linear  over  the 
more  limited  range  of  coefficient  values  used  to 
develop  previous  relationships.  The  influences  of 
factors  such  as  hydrophobicity,  aqueous  solubility, 
molecular  weight,  lipid  solubility,  and  also  expo- 
sure time  were  considered.  Decreasing  lipid  solubi- 
lities of  extremely  hydrophobic  chemicals  resulted 
in  increasing  clearance  rate  constants,  as  well  as 
decreasing  equilibrium  times  and  bioconcentration 
factors.  (Author's  abstract) 
W89-06524 


BIOCONCENTRATION  OF  CHLORINATED 
HYDROCARBONS  FROM  SEDIMENT  BY  OLI- 
GOCHAETES, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
D.  W.  Connell,  M.  Bowman,  and  D.  W.  Hawker. 
Ecotoxicology       and       Environmental        Safety 
EESADV,  Vol.   16,  No.  3,  p  293-302,  December 
1988.  4  fig,  1  tab,  21  ref. 

Descriptors:  'Biological  magnification,  'Chlorinat- 
ed hydrocarbons,  'Sediments,  'Oligochaetes, 
'Bioaccumulation,  Annelids,  Interstitial  water, 
Benthic  fauna.  Metabolism,  Respiration. 

Previously  published  data  on  the  accumulation  of 
15  chlorinated  hydrocarbons  from  sediment  by  oli- 
gochaetes have  been  interpreted  on  the  basis  of 
bioconcentration  from  interstitial  water.  Calcula- 
tion of  the  interstitial  water  concentration  allowed 
determination  of  uptake  and  clearance  rate  con- 
stants together  with  bioconcentration  factors  (K 
sub  B)  for  these  compounds.  These  three  factors 
each  exhibited  a  systematic  relationship  to  the  oc- 
tanol/water partition  coefficient  (K  sub  OW).  The 
log  K  sub  B  versus  log  K  sub  OW  relationship  was 
roughly  linear  over  the  log  K  sub  OW  range  from 
4.4  to  6.4  and  displayed  an  increasing  nonlinear 
deviation  for  log  K  sub  OW  values  >  6.4.  These 
relationships  are  qualitatively  similar  to  those  es- 
tablished for  oilier  aquatic  organisms  where  bio- 
concentration from  water  was  the  mechanism  in- 
volved This  suggests  thai  interstitial  water  may  be 
the  phase  from  which  lipophilic  compounds  in 
sediment  are  bioconcentrated  by  oligochaetes  An 
expression  relating  the  bioconeenlration  factor  to 
ration  and  various  sediment  char- 
acteristics has  also  been  developed.  (Author's  ah- 
strai  i) 
W89-06528 


REDUCTIVE  DECHLORINATION  OF  POLY- 
CHLORINATED BIPHENYLS  BY  ANAEROBIC 
MICROORGANISMS  FROM  SEDIMENTS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For   primary    bibliographic   entry   see    Field    5D. 

W89-06529 


BEHAVIOR  OF  PARTICULATE  CARBOHY- 
DRATES AND  AMINO  ACIDS  IN  THE  ESTU- 
ARY OF  THE  TAMA  RIVER, 

Tokyo    Metropolitan     Univ.     (Japan).     Dept.    of 

Chemistry. 

M.  Ochiai,  M.  Ogino,  K.  Sasaki,  and  T.  Okazawa. 

Marine  Chemistry  MRCHBD,  Vol.  25,  No.  3,  p 

265-278,  November  1988.  5  fig,  6  tab,  27  ref. 

Descriptors:  'Urban  runoff,  'Urban  areas,  'Partic- 
ulate matter,  'Amino  acids,  'Carbohydrates,  'Es- 
tuaries, 'Tama  River,  'Japan,  'Eutrophication, 
Chemistry,  Rivers,  Urban  areas,  Chlorophyll, 
Electrochemistry,  Flocculation. 

Surface  waters  were  sampled  in  the  estuary  of  the 
Tama  River,  a  typical  highly  eutrophic  urban 
river,  and  the  particulate  matter  was  analyzed  for 
carbohydrates,  amino  acids,  and  chlorophyll  pig- 
ments. Particulate  carbohydrates  (PCHO)  and  par- 
ticulate amino  acids  (PAA)  were  found  to  be  in 
two  fractions:  one  transported  from  the  upper 
reaches  and  another  produced  in  situ.  Arabinose 
was  used  as  an  index  of  terrestrial  origin  and 
chlorophyll  pigments  for  in  situ  production. 
PCHO  and  PAA  transported  from  the  upper 
reaches  of  the  river  (PCHO-AL  and  PAA-AL) 
differed  in  behavior  in  estuarine  water.  PAA-AL 
decreased  sharply  with  increase  in  Cl(-)  concentra- 
tion, while  PCHO-AL  decreased  with  dilution  by 
seawater.  This  difference  in  behavior  in  the  estuary 
may  originate  from  the  difference  in  charge  char- 
acteristics of  these  compounds.  It  is  suggested  that 
particulate  matter  may  undergo  differential  floccu- 
lation due  to  the  different  electric  charge  in  the 
estuarine  water.  (Author's  abstract) 
W89-06545 


ACCUMULATION    OF    RADIONUCLIDES    IN 

AQUATIC  PLANTS  (UNDER  EXPERIMENTAL 

CONDITIONSMNAKOPLENIE    RADIONUKLI- 

DOV    VODNYMI    RASTENIIAMI    (V    USLO- 

VIYAKH  MODEL'NOGO  EKSPERIMENTA)), 

Akademiya   Nauk   Litovskoi   SSR,   Vilnius.    Inst. 

Botanik. 

D  P.  Marchiulenene. 

Gidrobiologicheskii  Zhurnal  GBZUAM,  Vol.  23, 

No.  3,  p  80-83,  1987.  2  tab,  8  ref.  English  summary. 

Descriptors:  'Path  of  pollutants,  'Radioisotopes, 
'Bioaccumulation,  'Aquatic  plants,  Water  pollu- 
tion, Contamination,  Radioactive  contamination. 

The  intensity  and  levels  of  Sr90,  Csl37,  Cel44, 
Rul06  and  Pb210  accumulation  in  fresh  water 
plants  differ  considerably  under  experimental  con- 
ditions. The  Ce,  Ru,  and  Pb  radionuclides  accumu- 
late in  aquatic  plants  more  intensively  and  with 
higher  accumulation  coefficients  than  the  Sr  and 
Cs  radionuclides.  This  difference  in  the  levels  of 
accumulation  may  be  accounted  for  by  different 
absorption  mechanisms  of  these  radionuclides  by 
the  plant  cells.  The  data  obtained  permit  the  hy- 
pothesis that  in  aquatic  plants  the  accumulation 
coefficients  of  those  radionuclides  which  in  the 
water  environment  are  mainly  in  the  colloidal  state 
and  which  enter  into  the  cells  of  aquatic  plants 
chiefly  by  adsorption  differ  only  slightly.  In  these 
cases,  data  from  model  experiments  may  be  used  to 
estimate  and  predict  the  intensity  and  degree  of 
radioactive  contamination  of  water  basins.  (Au- 
thor's abstract) 
W89-06560 


ACCUMULATION  OF  OIL  HYDROCARBONS 
BY  BIVALVED  MOLLUSKS  MYTILIS  GALLO- 
PROVINCIALIS  I..  (AKKUMUI.YATSIYA  UG- 
LEVODORODOV  NEFTI  DVUSTVORCHA- 
TYMI  MOI.LYUSKAMI  MYTILUS  GALLO- 
PROVINCIALIS  I ..). 

Akademiya  Nauk  URSR.  Sevastopol.  Inst.  Biolol- 
gii  Yu/linykh  Morn, 


I  I     Shchekalurina,  and  O  G   Mir 
Gidrobiologicheskii  Zhurnal  GBZUAM.  Vol. 
No.  2,  p  71-76.  1987.  4  fig.  2  tab.  13  ref.  Eng 
summary. 

Descriptors:  'Mollusks,  'Bioaccumulation.  *| 
drocarbons,  'Oil  pollution.  'Path  of  polluta 
Black  Sea,  Nutrients,  Deficient  elements,  Chem 
properties. 

Hydroearbon  accumulation  was  studied  in  Myt 
galloprovmcialis  L.  mussels  collected  in  Black 
bays  having  different  degrees  of  pollution.  " 
process  was  shown  to  depend  on  the  initial  deg 
of  pollution  of  the  mollusks  by  oil  hydrrxjarb 
and  on  the  physiological  state  associated  wit 
nutrient  deficiency.  The  accumulation  of  indii 
ual  alkanes  is  determined  by  the  chemical  pro| 
ties  and  composition  of  the  pollutant.  (Authi 
abstract) 
W89-06568 


UNSATURATED  SEEPAGE  AND  SUBTERI 
NEAN  HOLES:  CONSPECTUS,  AND  EXC1 
SION  PROBLEM  FOR  CIRCULAR  CYLIND 
CAL  CAVITIES, 

Commonwealth  Scientific  and  Industrial  Resea 

Organization,  Canberra  (Australia).  Div.  of  El 

ronmental  Mechanics. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06576 


SEEPAGE      EXCLUSION      PROBLEM      Ft 
SPHERICAL  CAVITIES, 

Commonwealth  Scientific  and  Industrial  Resea 

Organization,  Canberra  (Australia).  Div.  of  Ei 

ronmental  Mechanics. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06577 


SOLUTE  AND  WATER  MOVEMENT  IN  I 
SATURATED  SOILS, 

Commonwealth  Scientific  and  Industrial  Reseai 

Organization,  Wembley  (Australia).  Div.  of  Wa 

Resources. 

C.  J.  Barnes. 

Water  Resources  Research  WRERAO,  Vol. 

No.  1,  p  38-42,  January  1989.  1  fig,  14  ref. 

Descriptors:  'Soil  water,  'Path  of  pollutants,  *\ 
saturated  flow,  'Solute  transport,  'Unsteady  flc 
Gravity  flow,  Aeration  zone,  Mathemati 
models. 

Chromatographic  theory  of  competitive  sol 
movement  through  porous,  reactive  soils  with  ni 
linear  adsorption  isotherms  is  extended  to  con 
tions  of  unsteady  flow  in  the  unsaturated  zc 
under  gravity.  By  treating  water  content  as 
extra  solute  component,  equations  governing  c< 
pled  movement  of  solute  and  water  through  re; 
tive  soils  under  gravity  are  shown  to  be  a  spec 
case  of  those  governing  competitive  solute  mc 
ment,  leading  to  a  quantitative  description  of  I 
coupled  movement  of  the  water  and  solute  froi 
through  a  soil  column.  When  one  solution  d 
places  another  at  a  different  concentration  a 
water  potential  in  a  reactive  soil,  the  solute  a 
water  front  splits  up  into  two  distinct  subfror 
separated  by  a  region  in  which  both  concentrali 
and  potential  are  constant.  Each  subfront  is  char, 
terized  by  a  region  in  which  water  content  a 
concentration  vary  in  a  predetermined  inantii 
according  to  certain  functions  (characteristics),  o 
of  which  must  remain  constant  over  each  subfro 
Only  in  certain  simple  cases  will  solute  eoncenti 
tion  and  water  content  vary  independently  of  ea 
other.  The  case  in  which  the  hydraulic  conduct!' 
ty  depends  on  solute  concentration  is  explicit 
considered.  (Author's  abstract) 
W89-06578 


EFFICIENT  FINITE  ELEMENT  METHOD  FC 
MODELING  MULTIPHASE  FLOW, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacl 
burg.   Center   for   Environmental   and   Hazardo 
Material  Studies. 
J.  J.  Kaluarachchi,  and  J.  C.  Parker. 
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Her  Resource   Research   WRERAO.   Vol.   25. 

i.  I.  r  *3-54.  January  1989.  10  fig.  3  tab.  IS  ref  3 

lend     DOE    contract    DE  AC06-76RLO    and 

perative  agreement  CR-8 12073-01. 

scnptorv  'Model  studies.  'Path  of  pollutants. 
il  pollution.  'Finite  element  method.  'Multi- 
se  flow.  'Mathematical  models.  'Vadose 
ler.  'Oil>  water.  Simulation  analysis,  Ground- 
ler  pollution.  Snil  water 

»o-dimensional  finite  element  model  based  on 
erkin's  weighted  residual  approach  and  an  up- 
am  weighting  technique  was  developed  to  pre- 
simultaneous  flow  of  water  and  oil  in  a  three- 
i  phase  svstem  with  gas  assumed  at  constant 
sure    Element  matrices  were  computed  using 
influence  coefficient  method  for  both  Picard 
New  ton-Raphson  nonlinear  iteration  schemes, 
lumber  of  hypothetical  simulations  were  per- 
iled in  both  one  and  two  dimensions  to  evaluate 
5  and  efficiency  of  the  various  schemes 
i  respect  to  handling  of  nonlinear  soil  proper- 
time  marching,  mass  balance  errors,  soil  non- 
ogeneity.  and  effects  of  upstream  weighting. 
ilts  indicate  that  the  Picard  scheme  appears  to 
is  effective  as   the   New  ton-Raphson   scheme 
e   requiring   substantially    less   computational 
1   if  upstream   weighting   is  employed.    The 
rd   method   without   upstream   weighting  did 
provide   satisfactory    convergence   behavior. 
ilts  from  problems  involving  extreme  soil  non- 
ogeneity  indicate  that  accurate  solutions  can 
•blamed    with   the   Picard   method   with   the 
er  use  of  upstream  weighting.  Saturation-pres- 
denvative  terms  in  the  formulation  can  be 
Bled  using  both  analytical  and  chord-slope 
ods.  Results  indicate  that  time  averaging  of 
terms  is  critical  for  good  mass  balance  results 
riallv  during  redistribution.  Overall  mass  bal- 
ls also  sensitive  to  the  fluid-dependent  scaling 
neters  of  the  constitutive  relationships.  (Au~ 
i  abstract) 
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.TIONS       APPROXIMATING       SOLUTE 
S.SPORT  IN  A  LEAKY  AQUIFER  RECEIA  - 
WASTEWATER  INJECTION, 
Mexico   Inst,   of  Mining   and   Technologv 
rro.  Dept.  of  Geoscience. 
Chen. 

r  Resources  Research  WRERAO.  Vol  25 
.  p  61-72.  January  1989.  9  fig.  38  ref,  append' 
project  CR-8 13529. 

iptors  'Path  of  pollutants,  'Solute  transport, 
.y  aquifers.  'Lnderground  waste  disposal 
swn  wells.  Mathematical  models' 
r*ater  pollution.  Groundwater  pollution 
wwater  movement. 

:hematical  model  amenable  to  analvtical  solu- 
echniques  is  developed  to  investigate  con- 
int  transport  from  a  injection  well  into  a 
aquifer  system,  which  comprises  a  pumped 
i  unpumped  aquifer  connected  to  each  other 
aquitard.  A  steady  state  groundwater  flow 
s  assumed,  where  the  injected  fluids  move 
mtally  m  the  pumped  aquifer  and  vertically 

aquitard.  The  unpumped  aquifer  is  assumed 
am  in  hydrostatic  condition  due  to  its  large 
ussivitv  Descriptions  of  groundwater  ve- 
\afe  -i^  °"  aPProPriate  leaky  aquifer  well 
«ucs.  The  model  assumes  that  contaminants 
msmitted  in  the  pumped  aquifer  bv  radial 
•on.  and  in  the  aquitard  bv  vertical  one- 
aonal  advection  and  longitudinal  dispersion 
oupled  linear  differential  equations  were  for- 
d  to  deal  with  this  transport  problem  thev 
e  variable  coefficients  dependent  on  Besse'l 
W^TTie  unpumped  aquifer  was  incorporated 
e  model  as  a  boundary  condition.  Within  the 
I  or  the   assumed    hydrogeological   condi- 

*  proposed  model  appears  to  be  a  valid 
"nation  to  the  problem  of  interest  Tvpe 
or  concentration  ev aluated  at  the  well  bore 
! top  of  the  aquitard  are  given,  which  can  be 

M  to  estimate  whether  the  unpumped  aqui- 
uld  be  polluted  as  the  consequence  of  the 
ki-  Neglecting  the  leakage  effects  in  a  leakv 

can  cause  significant  error  in  studving  the 
•n  problem.  (Author's  abstract) 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution— Group  5B 

numerical  models,  or  suitable  experimental  studies 
excluded  the  possibility  of  validating  or  verifving 
the  model.  (Authors  abstract) 
W89-06583 


OBSERVATIONS  OF  WATER  AND  OIL  INFIL- 
TRATION INTO  SOIL:  SOME  SIMULATION 
CHALLENGES, 

Battelle  Pacific  Northwest  Labs..  Richland.  WA 
Geosciences  Dept. 

J.  W.  Carv.  J   F.  McBnde.  and  C.  S.  Simmons. 
Water  Resources  Research   WRERAO.   Vol    2^ 
No.   1.  p  73-80.  January  1989.  6  fig.  2  tab,  20  ref 
DOE  contract  DE-AC06-76RLO 

Descriptors:  'Path  of  pollutants,  'Multiphase  flow 
•Infiltration  rate.  'Oil-water  interfaces.  'Oil  pollu- 
tion. Groundwater  pollution.  Wetting.  Simulation, 
Aeration  zone.  Soil  types. 

Experiments  were  performed  to  test  the  ability  of 
multiphase  flow  theory  to  predict  the  flow  behav- 
ior of  an   immiscible  organic   liquid  entering  an 
unsaturated  soil  medium.  The  infiltration  and  redis- 
tribution behavior  of  w  ater  follow  ed  bv  oil.  and  of 
oil   followed  by  water,  in  soil  columns  was  ob- 
served. Experiments  involved  both  liquid  entry  at 
the  top  of  columns  with  downward  flow  and  entry 
at  the  base  of  columns  with  upw  ard  flow .  Two  oil's 
(specific  gravity.  0.80  and  0.86;  viscosity  ratio  rela- 
tive to  water.  4.7  and  77)  were  used  in  three  soils-  a 
silt  loam,  a  sandy  loam,  and  a  sand.  The  results 
from  17  different  infiltration  scenarios,  each  about 
8  hr  in  duration,  were  compared  with  the  predict- 
ed results  obtained  from  a  simplified  explicit  finite 
difference   code   for   three-phase   flow    in   a   one- 
dimensional  system.  Code  input  required  only  the 
soil  water  release  curve,  the  bulk  densitv.  the  initial 
water  content,  the  saturated  waste  conductivity 
the  oil  viscosity,  and  the  interfacial  tensions  be- 
tween oil  and  air,  and  water  and  oil.  The  code 
made  reasonably  good  predictions  of  water  and  oil 
redistribution   in   the  silt  loam   and   loamy   sand 
when  oil  followed  water  infiltration.  It  made  less 
than  satisfactory  predictions  for  the  sand,  possibly 
because  hysteresis  was  neglected.  Infiltration  time 
for  small  amounts  of  oil  was  often  shorter  than  the 
code  predicted  for  the  silt  loam  and  loamy  sand 
The  code,  which  did  not  account  for  hysteresis  or 
unstable  liquid  flow,  also  did  a  poor  job  of  predict- 
ing oil  and  water  contents  w  hen  water  followed  oil 
into  the  soils.  Visual  evidence  of  unstable  flow  of 
the  more  viscous  oil  entering  the  water  wet  loamy- 
sand  is  presented,  and  the  implications  for  one-and 
two-dimensional   experiments  are  discussed    The 
experimental  results  are  presented  to  facilitate  the 
preliminary    validation   of  other  immiscible   flow 
codes.  (Author's  abstract) 
W'89-06582 


MODELING  THE  TRANSPORT  OF  VOLATILE 

MEDIA1"      IN      VARIABLY      SATURATED 

Waterloo   Univ.   (Ontario).   Dept.   of  Mechanical 

engineering. 

B  E.  SleepTand  J.  F.  Sykes. 

Water  Resources  Research  WRERAO    Vol    25 

No.  l.  p  81.92,  January  1989.  12  fig,  3  tab,  33  ref 

Descriptors:    'Model    studies.    'Volatile    organic 
compounds.  'Path  of  pollutants.  'Solute  transport. 
Mathematical   models.   'Groundwater  pollution 
Mass  transfer.  'Saturated  flow.  Volatility,  Chlor- 
inated hydrocarbons.  Simulation. 

The  understanding  of  the  processes  of  dissolution 
volatilization,  and  gas-liquid  partitioning  in  porous 
media  is  very  limited.  The  few  models  which  at- 
tempt to  characterize  the  transport  of  volatile  or- 
ganics  in  variably  saturated  media  all  assume  that 
mass  transfer  processes  are  at  equilibrium.  In  addi- 
tion, gas  phase  advection  is  neglected  bv  assuming 
that  gas  phase  pressures  are  uniformly  atmospheric 
and  that  density  gradients  are  negligible  In  this 
study  a  model  was  developed  to  solve  for  w  ater 
phase  flow  and  transport  and  density  dependent 
gas  phase  flow  and  transport.  Simple  expressions 
tor  dissolution  were  incorporated  into  the  model 
llie  transport  of  trichloroethylene  in  a  variably 
saturated  vertical  cross  section,  under  a  variety  o'f 
conditions,  was  simulated.  Results  of  the  simula- 
tions appeared  qualitatively  correct.  The  impor- 
tance of  gas  phase  processes  in  increasing  subsur- 
face contamination  from  similar  analytical  and/or 


CRITICAL  EVALUATION  OF  RECENT  DE- 
VELOPMENTS IN  HYDROGEOCHEMICAL 
TRANSPORT  MODELS  OF  REACTIVE  MUL- 
TICHEMICAL  COMPONENTS, 

Oak  Ridge  National  Lab..  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-06584 


INTERACTION    OF   FINE   SEDIMENT   WITH 
ALLUVIAL  STREAMBEDS, 

Geological  Survey.  Reston.  VA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2J 
W89-06588 


REVIEW  OF  INTERMEDIATE-SCALE  EX- 
or^EN7S  FOR  SUBSURFACE  MICROBI- 
OLOGY  AND  CHEMISTRY, 

Battelle  Pacific  Northwest  Labs..  Richland,  WA 
G.  P.  Streile.  J.  M.  Zachara.  and  J.  K. 
Fred  ric  kson. 

Proceedings  of  an  OHER/DOE-Sponsored  Work- 
shop at  the  University  of  Delaware's  Virden 
Center.  Lewes.  Delaware,  April  12-14  1987 
Report  No.  DOE/ER-0383,  (1987).  45p.  4  ref  2 
append.   DOE  Contract  DE-AC06-76RLO   1830. 

Descriptors:  'Experimental  design,  'Conferences 
Path  of  pollutants,  'Microbiological  studies 
Chemical  analysis,  'Groundwater  pollution. 
Groundwater  movement.  Solute  transport.  Haz- 
ardous wastes.  Organic  compounds.  Inorganic 
compounds,  Research  priorities. 

This  report  contains  the  synopsis  of  a  workshop 
that  was  sponsored  by  the  Department  of  Energy 
(DOE)  Office  of  Health  and  Environmental  Re- 
search (OHER)  and  the  Pacific  Northwest  Labora- 
tory (PNL)  to  review  proposed  experiments  and 
candidate  flow  cell  designs  for  the  intermediate- 
scale  experimental  facilities  in  Subsurface  Experi- 
mental Research  Facilities  (SERF).  Intermediate- 
scale  research  represents  an  approach  to  the  inves- 
tigation of  the  integrated  effects  of  chemical    mi- 
crobiologic, and  hydrologic  phenomena  on  con- 
taminant transport  in  the  subsurface  that  is  differ- 
ent from  field  injection  experiments.  Intermediate- 
scale  experiments  may  provide  flexibility-  for  hy- 
pothesis-dnven  research  and  an  ability  to  use  po- 
tentially hazardous  organic  and  inorganic  chemical 
mixtures  relevant  to  the  DOE  mission.  Moreover, 
a  controlled,  isolated  system  for  the  studv  of  con- 
taminant dynamics  at  the  mesoscopic  scale  could 
also  be  used  to  evaluate  remediation  techniques  for 
detoxification  of  soils  and  groundwater  on  DOE 
lands.  Specifically,  the  workshop  was  intended  to: 
(1)  review  the  technical  merits  and  shortcomings 
of  the  intermediate-scale  concept  and  initial  de- 
signs of  multidimensional,  intermediate-scale  flow 
cells;  and  (2)  identify  what  experiments  are  most 
appropriate  to  conduct  at  this  scale,  and  those  that 
are  needed  to  advance  the  state  of  science.  (Lantz- 

W89-06623 


AIR  POLLUTION  AND  ACID  RAIN:  THE  BIO- 
LOGICAL IMPACT, 

Lancaster  Univ.  (England). 
A  Wellbum. 

Longman  Scientific  and  Technical.  Essex.  Eng- 
land. 1988. 274p.  s 

Descriptors:  'Ecology  effects,  'Lake  acidification. 
Air  pollution  effects,  'Acid  rain.  'Water  pollu- 
tion sources.  Chemical  reactions.  Soil  contamina- 
tion, Path  of  pollutants,  Bioaccumulation.  Metabo- 
lism. 

Acid  rain,  and  air  pollution  in  general,  is  an  issue 
of  enormous  importance  throughout  the  industrial- 
ized world.  This  book  adopts  a  unique  approach  to 
the  problem,  concentrating  on  how  different  bio- 
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logical  mechanisms  are  affected  by  airborne  pollu- 
tion. Beginning  with  a  consideration  of  the  sources 
of  various  atmospheric  pollutants  (and  also  natural 
emissions)  and  their  reactions  in  the  atmosphere 
and  in  rain,  soils  and  lakes,  the  author  goes  on  to 
discuss  how  each  of  the  different  pollutants  and 
their  derivatives  gains  access  to  living  organisms. 
The  reactions  within  animal  and  plant  cells  that  are 
especially  sensitive  to  these  intruders  are  examined, 
and  the  ways  in  which  each  organism  attempts  to 
counteract  or  resist  any  deleterious  effects,  are 
outlined.  Coverage  is  not  restricted  to  specific 
geographical  areas;  a  global  view  is  taken  of  the 
effects  of  air  pollutants  and  acid  rain  on  the  living 
world  as  a  whole.  A  key  conclusion  is  that  while 
the  uptake  mechanisms  (in  lungs,  gills,  stomata  and 
roots)  and  the  nature  of  the  observed  effects  and 
injuries  across  the  plant  and  animal  kingdoms  are 
very  different,  the  underlying  cellular  events  ex- 
hibit many  more  similarities  than  differences. 
(Lantz-PTT) 
W89-06630 


FATE  AND  TRANSPORT  OF  SEDIMENT-AS- 
SOCIATED CONTAMINANTS, 

Environmental  Research  Lab.,  Athens,  GA. 
A.  J.  Medine,  and  S.  C.  McCutcheon. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 139944. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-87/356,  December  1987. 
109p,  12  fig,  7  tab,  138  ref. 

Descriptors:  'Sorption,  *Path  of  pollutants,  *Fate 
of  pollutants,  'Sediments,  Water  pollution  sources, 
Metals,  Organic  compounds,  Streams,  Lakes, 
Model  studies,  Advection,  Adsorption. 

Although  sediments  generally  are  considered  to 
provide  beneficial  effects  in  terms  of  water  quality 
movement  through  the  'sorption'  of  pollutants 
from  the  water  column,  contaminated  sediments 
also  may  result  in  adverse  effects.  The  interactions 
of  both  metals  and  organic  contaminants  with  sus- 
pended and  bed  sediments  significantly  affects  the 
transport  and  transformation  of  these  pollutants  in 
streams  and  lakes.  Information  about  these  interac- 
tions is  important  in  assessing  hazards  of  pollutant 
exposure  in  freshwater  systems.  Research  into  the 
fate  and  transport  of  sediment-associated  contami- 
nants is  reviewed.  An  overview  of  contaminant 
modeling  is  provided  along  with  model  descrip- 
tions of  chemical  and  biological  transformation 
processes.  Research  on  the  physical  movement  of 
contaminated  sediments  is  presented,  including 
near  bed  sediment  transport  and  advective-disper- 
sive  transport  in  the  water  column.  Adsorption- 
desorption  is  clearly  the  most  dominant  of  the 
many  processes  that  are  important  in  assessing  the 
hazards  associated  with  contaminated  sediments. 
Additional  research  is  needed  to  formulate  mecha- 
nistic models  that  accurately  reflect  the  adsorp- 
tion-desorption  process  for  both  metals  and  organ- 
ics  in  natural  systems  containing  a  mixture  of  sedi- 
ment types.  (Author's  abstract) 
W89-06639 


PROCEEDINGS:  THIRD  ANNUAL  ACID  RAIN 
CONFERENCE  FOR  THE  SOUTHERN  APPA- 
LACHIANS. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-900625. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Report  No.  TVA/ONRED/AWR  -87/15,  Decem- 
ber 1986.  October  277-29,  1986,  Gatlinburg,  TN. 
87p.  Edited  by  Harvey  Olem. 

Descriptors:  'Abstracts,  'Conferences,  *Air  pollu- 
tion effects,  'Acid  rain,  'Acidification,  'Appalach- 
ian mountains.  Forests,  Aquatic  environment,  Reg- 
ulations. 

Abstracts  from  each  of  the  papers  presented  at  The 
Third  Annual  Acid  Rain  Conference  for  the 
Southern  Appalachians  are  presented  in  this  report 
was  to  provide  a  forum  to  report  progress  and 
exchange  information  on  terrestrial  and  aquatic 
research  organizations,  and  universities,  and  to  en- 
courage better  coordination  of  research  efforts  to 
stimulate  more  efficient  and  effective  research  in 
the  Southern  Appalachians   The  following  topics 


were  included:  effect*  of  acid  rain  on  forests,  ef- 
fects  of  acid    rain   on   the   aquatic   environment, 
general  effects  of  acidification,  and  the  regulatory 
aspects  of  acid  rain.  (Lantz-ITT) 
W89-06643 


K-1407-B  AND  K-1407-C  GROUNDWATER  AS- 
SESSMENT PLAN, 

Oak  Ridge  Gaseous  Diffusion  Plant,  TN. 
J.  L.  Haymore. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-00217I 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  KK/HS-200,  October  30,  1987.  78p,  6 
fig,  7  tab,  3  append.  DOE  Contract  DE-AC05- 
84OR21400. 

Descriptors:  'Groundwater  quality,  Water  pollu- 
tion control,  Conductivity,  Organic  compounds, 
Wells,  Statistical  analysis,  Tennessee,  Radioactive 
waste  disposal. 

As  required  by  Tennessee  law,  notification  was 
given  by  Martin  Marietta  Energy  Systems,  Inc., 
Oak  Ridge  Gaseous  Diffusion  Plant  (ORGDP)  to 
the  Department  of  Energy,  Oak  Ridge  Operations, 
Environmental  Protection  Division,  that  several 
interim  status  surface  impoundment  groundwater 
monitoring  wells  showed  statistically  significant 
increases  for  the  indicator  parameters  for  ground- 
water contamination.  Four  downgradient  wells  at 
the  K-1407-C  surface  impoundment  indicated  an 
increase  in  conductivity  when  compared  with  the 
upgradient  background  average;  one  of  those  wells 
also  failed  the  statistical  test  when  compared  with 
itself.  One  downgradient  well  indicated  the  same 
type  of  increase  at  the  K-1407-B  surface  impound- 
ment. Additionally,  one  downgradient  well  at  the 
K-1407-B  impoundment  indicated  an  increase  in 
Total  Organic  Halogen  (TOX)  when  compared 
with  the  background  data  for  that  well.  Statistics 
that  failed  the  required  statistical  test  at  the  0.01 
level  of  significance  during  the  semiannual  sample 
event  (April  28,  1987)  and  the  verification  resam- 
ple  (August  27,  1987),  are  compiled  in  a  tabular 
format.  The  locations  for  the  groundwater  moni- 
toring wells  are  illustrated.  A  false  positive  deter- 
mination will  be  made  for  the  conductivity  in- 
creases and  an  off-site  contamination  determination 
will  be  made  for  the  TOX.  (Lantz-PTT) 
W89-06644 


ENVIRONMENTAL    INFORMATION    DOCU- 
MENT: WASTE  OIL  BASINS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-06647 


ANNUAL  REPORT,  1985:  NATIONAL  ACID 
PRECIPITATION  ASSESSMENT  PROGRAM. 

Interagency  Task  Force  on  Acid  Precipitation, 
Washington,  DC. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-138045. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
113p,  25  fig,  25  tab. 

Descriptors:  'Monitoring,  'Air  pollution  effects, 
'Data  acquisition,  'Acid  rain,  'National  Acid  Pre- 
cipitation Assessment  Program,  'Water  pollution 
sources.  Water  pollution  effects,  Fate  of  pollutants, 
Water  pollution  control,  Environmental  effects, 
Aquatic  environment,  Federal  jurisdiction. 

The  Federally-sponsored  National  Acid  Precipita- 
tion Assessment  Program  (NAPAP)  was  con- 
ceived by  Congress  in  late  1980  to  develop  and 
progressively  refine  the  scientific  understanding  of 
the  causes  and  effects  of  the  complex  atmospheric 
pollution  problem  commonly  termed  'acid  rain.' 
This  understanding  can  form  the  basis  for  a  ration- 
al control  strategy  and  the  design  of  viable  tech- 
niques for  mitigating  any  harmful  effects.  As  re- 
quired by  law,  this  Annual  Report  to  the  President 
and  Congress  outlines  the  specific  accomplish- 
ments of  the  National  Program  during  1985,  pro- 
vides a  summary  of  selected  factors  in  the  state  of 
relevant  scientific  knowledge,  presents  a  list  of 
publications  produced  under  the  aegis  of  the  Na- 


tional Program,  and  describes  the  prospects  I 
continued  research  progress.  In  1985,  the  four 
full  year  of  research  under  the  National  ProgM 
activities  have  focuses  on  quantifying,  testing,  ai 
reducing  the  uncertainties  associated  with  concef 
laid  out  during  the  first  three  years  of  the  Natioi 
Program.  Additional  efforts  have  been  di recti 
toward  the  development  of  new  concepts,  an  i 
tivity  made  possible  by  improvements  in  scientfl 
understanding.  Specific  accomplishments  in  ll 
areas  of:  natural  sources,  man-made  sources,  i 
mospheric  processes,  deposition  moniloring,  aqui 
ic  effects,  terrestrial  effects,  materials  and  cultui 
resources,  and  control  technologies,  are  highligl 
ed.  (Lantz-PTT) 
W89-06650 


SUMMARY   REPORT   FOR  THE   NATION* 

ATMOSPHERIC     DEPOSITION     PROGRAM 

NATIONAL  TRENDS  NETWORK  (NADP/NT1 

SITE     VISITATION     PROGRAM:     FOR    TH 

PERIOD  DECEMBER,   1984  THROUGH  SB 

TEMBER,  1986, 

Research  Triangle  Inst.,  Research  Triangle  Paf 

NC. 

W.  C.  Eaton,  E.  L.  Tew,  C.  E.  Moore,  and  D.  A 

Ward. 

Available  from  the  National  Technical  Informatic 

Service,  Springfield,  VA  22161,  as  PB88-132511 

Price  codes:  A06  in  paper  copy,  A01  in  microfich 

Report  No.  EPA/600/4-87/036,  November  198 

143p,  6  fig,  13  tab,  10  ref,  2  append.  EPA  Coi 

tracts  68-02-3767  and  68-02-4125. 

Descriptors:  'Air  pollution  effects,  'Network 
'Acid  rain,  'Data  collections,  'Monitoring,  'Dal 
acquisition,  Chemistry  of  precipitation,  Samplin| 
Performance  evaluation. 

The  proper  collection  of  precipitation  and  the  at 
curate  measurement  of  its  constituents  are  impoi 
tant  steps  in  attaining  a  better  understanding  of  th 
distribution  and  effects  of  'acid  rain'  in  the  Unite 
States.  This  document  is  a  summary  report  of  th 
findings  from  the  1985-1986  Site  Visitation  Pre 
gram  to  the  195  sites  that  comprise  the  Nation! 
Atmospheric  Deposition  Program  and  Nation! 
Trends  Network  precipitation  networks,  referre 
to  collectively  as  the  NADP/NTN  network.  Pro 
tocols  and  procedures  followed  in  conducting  th 
site  visits  are  described.  Results  of  systems  ani 
performance  audits  are  discussed  for  siting,  collec 
tion  equipment,  and  the  field  support  laboratoriei 
Where  exceptions  are  found,  the  potential  effect 
of  nonstandard  siting,  improperly  operating  equip 
ment,  and  improper  sample  handling  or  analysi 
technique  on  the  data  base  are  discussed.  Recom 
mendations  are  given  for  improvement  and  stand 
ardization  of  individual  sites  and  the  network  as  i 
whole.  (Lantz-PTT) 
W89-06656 


AQUATIC  SURFACE  MICROLAYER  CON 
TAMINATION  IN  CHESAPEAKE  BAY, 

Battelle  Pacific  Northwest   Labs.,  Sequim,  WA 

Marine  Research  Lab. 

J.  T.  Hardy,  E.  A.  Crecelius,  L.  D.  Antrim,  S.  L. 

Kiesser,  and  V.  L.  Broadhurst. 

Available  from  the  National  Technical  Informatior 

Service,  Springfield,  VA  22161,  as  PB88- 137443 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  PPRP-100,  June  1987.  43p,  5  fig.  7  tab, 

67  ref.  Maryland  Department  of  Natural  Resources 

Energy  Administration  Contract  231 1206971. 

Descriptors:  'Air-water  interface.  'Chesapeake 
Bay,  'Water  pollution  sources,  Metals,  Organic 
compounds,  Ecological  effects.  Industrial 
wastewater.  Aromatic  compounds,  Hydrocarbons, 
Alkanes,    Potomac    River,   Gasoline,   Monitoring. 

The  boundary  between  the  atmosphere  and  the 
aquatic  environment  is  an  important  biological 
habitat  and  a  collection  point  for  pollutants.  The 
eggs  and  larvae  of  many  fish  and  shellfish  species 
float  on,  or  come  in  contact  with,  the  water  sur- 
face throughout  their  early  development.  The 
aquatic  surface  microlayer  (SM1C).  approximately 
50  micrometers  thick,  serves  as  a  concentration 
point  for  metal  and  organic  contaminants  that  have 
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rater  solubility  or  are  associated  with  float- 
wriieles.  Coul-fired  power  plants  may  release 
it  and  melal  contaminants  into  the  environ- 
thal  subsequently  concentrate  on  the  water 
e.  The  objectives  of  this  study  were  to:  (I) 
nine  the  present  degree  of  aquatic  surface 
layer   pollution   at   selected   sites   in   Chesa- 
Bay,  and  (2)  provide  a  preliminary  evalua- 
I  sources  (including  power  plants)  contribut- 
i  any  observed  contamination.  Twelve  sta- 
located  in  urban  bays,  major  rivers,  and  the 
central  bay,  were  sampled  three  times  each 
roximately  5-day  intervals  during  May  1986. 
stations,  concentrations  of  metals,  alkanes, 
omatic  hydrocarbons  in  the  SMIC  were  high 
ired  to  the  one  bulkwater  sample  and  to 
I  concentrations  in  water  of  Chesapeake  Bay 
ewhere.  SMIC  contamination  varied  greatly 
;  the  three  sampling  times,  but  high  mean 
unant    levels   (total    PAHs,    1.9-6.2    micro- 
1.  Pb  4.9-24  micrograms/L,  Cu  4- 16  micro- 
T-,    and    Zn    34-59    micrograms/L)    were 
it  the  upper  Potomac  and  northern  bay  sites. 
ted  sources  of  surface  contamination   in- 
jasoline  and  diesel  combustion,  coal  combus- 
nd  petroleum  product  releases.  Concentra- 
metals  and  hydrocarbons  found  at  approxi- 
half  the  stations  samples  are  sufficient  to 
threat  to  the  reproductive  stages  of  some 
1  shellfish.  (Lantz-PTT) 
i657 


CS      OF      IMMISCIBLE      FLOW      IN 
US  MEDIA, 

a  Polytechnic  Inst,  and  State  Univ.,  Blacks- 

irker,  R.  J.  Lenhard,  and  T.  Kuppusamy. 
lie  from  the  National  Technical  Information 
,  Springfield,  VA  22161,  as  PB88-131008. 
Jdes:  A06  in  paper  copy,  A01  in  microfiche. 
No.  EPA/600/2-87/101,  November  1987 
5  fig,  12tab,85ref. 

'tors:  Mmmiscibility,  'Soil  contamination, 
studies,  'Path  of  pollutants,  *Porous 
•Physical  properties.  Fluid  mechanics,  Per- 
y  coefficient,  Saturation,  Pore  size,  *Model 
Hydraulic  models. 

lual  formulation,  numerical  implementation 
>erimental  validation  of  a  model  for  the 
ait  of  organic  chemicals  which  are  intro- 
nto  soils  as  nonaqueous  phase  liquids  via 
spills  or  leakage  from  subsurface  contain- 
icilities  are  addressed.  Relationships  be- 
luid  pressures  (P),  saturations  (S)  and  per- 
les  (k)  were  developed.  Relative  permeabil- 
ation  relations  are  predicted  from  the 
►-P  function,  which  is  assumed  to  reflect 
:  size  distribution  of  the  medium.  Experi- 
studies  were  carried  out  to  validate  the 
live  model  for  cases  involving  monotoni- 
aining  water  and  total  liquid  saturation 
rocedures  were  developed  for  the  direct 
ment  of  fluid  pressures  and  saturations  in 
lase  systems.  Validation  studies  indicated 
P  model  provides  a  reasonable  description 
«tem  behavior  under  the  imposed  experi- 
»nditions  and  may  be  satisfactorily  cali- 
ismg  relatively  simple  procedures.  (Au- 
stract) 
38 


SSPM  ApPROACH  TO  RISK  ASSESS- 
OR CONTAMINATED  SEDIMENTS  IN 
NE  ENVIRONMENT, 
;  Assessment  Group,  Office  of  Health  and 
nental  Assessment,  Environmental  Pro- 
igency.  Washington,  DC. 
-ang. 

:  from  the  National  Technical  Information 
Springfield,  VA  22161,  as  PB88-133640. 
les:  A03  in  paper  copy,  A01  in  microfiche. 
Jo.  EPA/6O0/D-87/35O,  November  1987 
>,  9  ref. 

»rs:  'Risk  assessment,  'Marine  sediments 

environment,    Water    pollution    effects 

r   pollutants.    Estuaries,    Model    studies 

!.    Population    exposure,    Cleanup    oper- 


Problems  of  contaminated   sediments   frequently 

occur  in  dealing  with  exposure  evaluation  for 
rivers,  lakes,  estuaries,  and  harbors.  These  sites 
represent  a  special  type  of  Superfund  site.  Con- 
taminated aquatic  sediments  can  lead  to  significant 
risk  to  humans  resulting  from  exposure  lo  contami- 
nants through  multimedia  pathways  such  as  inges- 
tion, dermal  absorption,  and  inhalation.  This  paper 
examines  risk  assessment  approaches  for  these 
pathways  under  different  conditions,  and  predic- 
tive models  for  estimating  the  ambient  air  concen- 
trations. Exposure  assessment  methodologies  are 
also  described.  Models  useful  in  estimating  volatili- 
zation rates  from  contaminated  areas  are  presented 
for  cases  corresponding  to  high  tide,  low  tide,  and 
mud  flats,  and  should  help  evaluate  the  population 
exposure  effected  by  inhalation  during  implementa- 
tion of  no  action  or  remedial  action  alternatives 
Remedial  options  considered  are:  in-situ  contain- 
ment, clamshell  dredging,  and  hydraulic  dredeine 
(Lantz-PTT)  e 

W89-06660 


ENVIRONMENTAL  INFORMATION  DOCU- 
MENT: HYDROFLUORIC  ACID  SPILL  AREA 

Du  Pont  de  Nemours  (E.l.)  and  Co.,  Aiken,  SC 

Savannah  River  Plant. 

L.  A.  Huber,  and  H.  W.  Bledsoe. 

Available   from    National   Technical    Information 

Service,  Springfield,  VA  22161,  as  DE88-001369 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche 

Report  No.  DPST-85-696,  March   1987    92p    14 

!°g.  34tab,  30  ref,  append.  DOE  Contract  AC09- 

76R00001. 

Descriptors:  'Hydrofluoric  acid,  *Waste  treat- 
ment, *Path  of  pollutants,  *Water  pollution  treat- 
ment, 'Environmental  effects,  'Cleanup  oper- 
ations, Risk,  Water  quality,  Wildlife,  Savannah 
River  Plant,  Waste  disposal,  Lead,  Fluoride  Eco- 
nomic aspects,  Costs,  Ecological  effects. 

The  Hydrofluoric  Acid  Spill  Area  is  located  in  the 
Central  Shops  Area  of  the  Savannah  River  Plant 
(SRP).  The  site  is  identified  by  a  sign  indicating 
the  presence  of  a  contaminated  area.  It  is  uncertain 
if  a  spill  occurred  at  this  site  or  if  contaminated  soil 
containers  were  buried  here.  Soil  cores  from  the 
Hydrofluoric  Acid  Spill  Area  have  not  been  col- 
lected or  analyzed.  Four  groundwater  monitoring 
wells  were  installed  around  the  spill  area  in  1984 
and  have  been  sampled  quarterly  since  early  1985 
The  potential  impacts  of  lead  and  fluoride  were 
assessed  because  of  their  measured  groundwater 
concentrations,  even  though  there  is  no  statistical 
difference  between  the  levels  in  the  upgradient  and 
downgradient  wells  for  these  constituents.  The  clo- 
sure options  considered  for  the  Hydrofluoric  Acid 
Spill  Area  are  waste  removal  and  closure,  no  waste 
removal  and  closure,  and  no  action.  An  evaluation 
of  environmental  impacts  indicates  that  the  relative 
risk  to  human  health  and  ecosystems  for  the  clo- 
sure options  analyzed  is  low.  The  ecological  assess- 
ment shows  that  the  effects  of  any  closure  activi- 
ties on  river  water  quality  and  wildlife  would  be 
insignificant.  The  cost  estimates  show  that  the 
waste  removal  and  closure  option  is  the  most  ex- 
pensive ($890,000).  The  other  two  options  are  a 
factor  of  8  less  expensive.  (Lantz-PTT) 
W89-06670 


NUMERICAL  MODEL  FOR  THREE-DIMEN- 
SIONAL HYDRODYNAMIC  TRANSPORT 
DOCUMENTATION  OF  THE  COMPUTER 
PROGRAM, 

Environmental  Research  Lab.,  Narragansett,  RI 
J.  F.  Paul,  and  J.  A.  Nocito. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-126420 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA/600/3-87/043,  November  1987 
153p,  37  fig,  23  tab. 

Descriptors:  'Mathematical  models,  'Flow  'Doc- 
umentation, 'Hydrodynamics,  'Computer  pro- 
grams, 'Path  of  pollutants,  'Plumes,  Thermody- 
namics, Lakes,  Mathematical  equations.  Lake  Erie 
Fluid  dynamics,  Flow  profiles,  Thermal  pollution' 
Hydraulic  geometry,  Rivers,  Bays,  Coastal  waters. 

Since  the  early  1970s,  the  development  and  appli- 
cation of  a  hydrodynamic  model  for  time-depend- 
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enl,  three-dimensional,  variable-density,  and   vari- 
able-temperature   flow    in    lakes,    rivers,    embay- 
ments,  nearshore  coastal  areas,  and  riverine  and 
thermal  discharge  plumes  has  been  conducted  by 
the  U.S.  EPA  through  the  Large  Lakes  Research 
Station  (LLRS)  at  Grosse  He,  Michigan.  In  con- 
cert with  the  effort  on  this  hydrodynamic  model, 
work  has  been  ongoing  wilh  a  compatible  physical 
transport  model.  The  physical  transport  model  has 
been  applied   to  a  variety  of  calculations  in  the 
Great  Lakes  and  to  freshwater  and  marine  systems 
around  the  world.  The  model  is  formulated  from 
the  time-dependent  convective-diffusive  equation 
and  is  designed  to  be  compatible  with  the  time- 
dependent  hydrodynamic  model  documented  in  a 
separate  set  of  reports.  The  emphasis  of  this  report 
is  on  the  details  of  the  computer  program  to  pro- 
vide instruction  to  the  prospective  user  on  how  to 
apply   the   model,   incorporate  any   modifications 
needed  for  a  specific  application,  and  perform  cal- 
culations. Three  case  studies  are  presented  to  illus- 
trate  various   options  available   with   the   model 
Lake  Erie  5  km  grid,  square  isothermal  lake,  and 
surface   thermal   discharge.   The   Lake    Erie   and 
square  isothermal  lake  examples  illustrate  applica- 
tion to  completely  enclosed  water  bodies,  with  the 
Lake  Erie  case  including  river  inflows  and  out- 
Hows.  The  square  lake  is  an  example  with  very 
simplified  geometry,  while  the  Lake  Erie  example 
has  complicated  geometry  including  islands    The 
thermal  discharge  provides  an  example  with  open 
water  boundaries,  as  would  be  used  in  nearshore 
coastal  applications.  This  example  also  illustrates 
the  complex  time-dependent,  3-D  calculations  that 
can  be  conducted.  Specific  sections  of  the  report 
include  the  following:  background  of  the  model 
including  examples  of  where  it  has  been  applied 
and  how  it  may  be  applied;  an  overview  of  the 
computer  program  structure  and  the  philosophy 
inherent  in  the  structure;  the  input  required  to  run 
the  model;  the  output  that  the  model  generates   in 
both  printed  and  graphic  form;  and  the  details  of 
the  three  case  studies.  (Lantz-PTT) 
W89-06675 


ENVIRONMENTAL    INFORMATION    DOCU- 
MENT: BURNING/RUBBLE  PITS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC 
Savannah  River  Plant. 

L.  A.  Huber,  W.  F.  Johnson,  and  I.  W.  Marine. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-001370 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche 
Report  No.  DPST-85-690,  March  1987.  237p  35 
fig,  47  tab,  38  ref,  2  append.  DOE  Contract  DE- 
ACO9-76SRO0O01. 

Descriptors:  'Incineration,  'Waste  dumps,  'Clean- 
up operations,  'Path  of  pollutants,  'Environmental 
effects,  Waste  treatment,  Ecological  effects,  Eco- 
nomic aspects,  Costs,  Fate  of  pollutants,  Ground- 
water pollution,  Observation  wells,  Risk,  Water 
quality,  Wildlife,  Savannah  River  Plant,  Statistical 
analysis. 

The  Burning/Rubble  Pits,  located  near  each  of  the 
major  operating  areas  at  the  Savannah  River  Plant 
(SRP),  began  collecting  burnable  waste  in  1951.  In 
1973,  when  the  procedure  of  burning  waste  ceased, 
the  pits  were  converted  to  receive  rubble  only.  As 
each  rubble  pit  reached  its  capacity,  it  was  back- 
filled and  considered  closed.  No  soil  cores  from 
the  Burning/Rubble  Pits  have  been  analyzed. 
There  are  four  groundwater  monitoring  wells  lo- 
cated around  each  of  the  pits.  These  wells  have 
been  sampled  quarterly  since  1984.  A  statistical 
analysis  of  monitoring  data  indicates  elevated 
levels  of  certain  inorganic  and  organic  chemicals  in 
the  groundwater  at  several  of  the  Burning/Rubble 
Pits.  The  closure  options  considered  for  the  Burn- 
ing/Rubble Pits  are  waste  removal  and  closure,  no 
waste  removal  and  closure,  and  no  action.  An 
evaluation  of  the  environmental  impacts  from  the 
Burning/Rubble  Pits  indicates  that  the  relative 
risks  to  human  health  and  ecosystems  for  the  pos- 
tulated closure  options  are  low.  The  ecological 
assessment  shows  that  the  effects  of  any  closure 
activities  on  river  water  quality  and  wildlife  would 
be  insignificant.  The  cost  estimates  show  the  waste 
removal  and  closure  option  to  be  the  most  expen- 
sive for  all  of  the  pits.  The  average  cost  for  the 
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waste   removal   and   closure  option   is   $8,700,000. 
The  other  closure  options  are  less  expensive  by  up 
to  1   to  2  orders  of  magnitude  for  the  no  action 
option.  (Lantz-PTT) 
W89-06676 


REVERSIBILITY  OF  ACIDIFICATION. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-06680 


RAIN  PROJECT:  RESULTS  AFTER  2  YEARS 
OF  TREATMENT, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-06682 


SOME  ASPECTS  OF  THE  CHEMICAL  SPECI- 
ATION  OF  ALUMINIUM  IN  ACID  SURFACE 
WATERS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

E.  Tipping,  and  C.  A.  Backes. 

IN:  Reversibility  of  Acidification.  Elsevier,  New 

York.  1987.  p  30-33.  9  ref. 

Descriptors:  *Acid  rain  effects,  "Chemical  analy- 
sis, *Aluminum,  *Acidic  water,  'Surface  water, 
•Chemical  speciation,  Inorganic  compounds,  Or- 
ganic compounds,  Metal  complexes,  Polymers, 
Hydrolysis,  Reagents,  Kinetics,  Prediction. 

Aluminum  in  acid  waters  exists  in  a  number  of 
forms.  The  distribution  of  the  metal  among  mono- 
meric  inorganic  species  can  be  calculated  using 
established  equilibrium  constants.  The  determina- 
tion and  prediction  of  concentrations  of  organic 
monomeric  Al  and  polymeric  hydrolyzed  Al  are 
more  difficult.  A  reasonably  satisfactory  approach 
to  the  determination  of  the  speciation  of  monomer- 
ic Al  is  the  estimation  of  inorganic  Al  by  differ- 
ence. Caution  is  urged,  however,  in  applying  this 
approach  to  samples  with  a  high  proportion  of  the 
Al  in  an  organically-complexed  form.  It  might  well 
be  advisable  to  apply  a  correction  of  20%  to 
estimates  of  organic  Al.  Kinetic  analysis,  using 
either  a  'mixed  reagent'  consisting  of  hydroxyquin- 
oline  sulfonate  and  sodium  fluoride  or  acid  dissolu- 
tion coupled  with  an  appropriate  analytical  tech- 
nique for  monomeric  Al,  offers  promise  for  the 
detection  and  quantification  of  polymeric  hydroly- 
sis products  of  Al.  The  application  of  Al/organic 
complexation  models  appears  to  be  useful  in  check- 
ing determinations  of  Al  speciation  and  in  predict- 
ing trends  in  speciation.  (See  also  W89-06680) 
(Shidler-PTT) 
W89-06683 


MODELLING   REVERSIBILITY   OF  ACIDIFI- 
CATION  WITH  MATHEMATICAL  MODELS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-06692 


MODELLING  STREAM  ACIDITY  IN  U.K. 
CATCHMENTS, 

Institute  of  Hydrology,  Wallingford  (England). 
P.  G.  Whitehead,  C.  Neal,  and  R.  Neale. 
IN:  Reversibility  of  Acidification.  Elsevier,  New 
York.  1987.  p  126-141.  8  fig,  27  ref. 

Descriptors:  *Acidic  streams,  *Catchment  areas, 
*Acid  rain  effects,  'Model  studies,  'Scotland, 
•Wales,  Reforestation,  Hydrologic  data  collec- 
tions, Mathematical  models,  Time  series  analysis, 
Multivariate  analysis,  Prediction,  Water  pollution 
sources,  Industrial  wastes,  Acidic  soils. 

As  part  of  the  joint  British/Scandinavian  Surface 
Waters  Acidification  Programme,  the  Institute  of 
Hydrology  (IH)  is  establishing  catchment  studies 
in  Scotland  and  Wales.  Data  from  these  catchment 
studies  are  being  used  to  develop  a  range  of  models 
for  investigating  short-term  and  long-term  changes 
in  catchment  acidity  A  wide  range  of  mathemati- 
cal modeling  techniques  is  available  at  IH  for 
analyzing  catchment  data.  These  include  CAP- 
IAIN  (Computer  Aided  Package  for  Time  Series 


Analysis  and  the  Identification  of  Noisy  Systems), 
MIV  (Multivariate  Time-Series  Model),  the  BIR 
KENES  model,  MAGIC,  EKF  (Extended  Kalman 
Filter),  TOPMODEL,  and  IHDM  (Institute  of 
Hydrology  Distributed  Model).  They  provide  ex- 
amples of  how  both  acidic  deposition  and  conifer 
afforestation  can  increase  streamwater  acidity. 
Long-term  trends  are  predicted.  For  example,  the 
long-term  trends  in  stream-water  acidification  for  a 
grassland  catchment  suggest  that  for  at  least  part 
of  the  upland  UK,  acidic-oxide  pollutant  inputs  are 
the  dominant  source  of  increased  stream-water 
acidity.  Much  of  the  British  uplands  have  soils 
which  are  susceptible  to  acidic  inputs;  it  is  there- 
fore reasonable  to  assume  the  results  of  this  present 
modeling  exercise  are  widely  applicable.  A  50% 
reduction  in  current  industrial  emissions  is  required 
to  prevent  further  increase  in  stream  acidity  in 
moorlands.  (See  also  W89-06680)  (Shidler-PTT) 
W89-06693 


TESTING  A  SOIL-ORIENTED  CHARGE  BAL- 
ANCE EQUILIBRIUM  MODEL  FOR  FRESH- 
WATER ACIDIFICATION, 

Senter  for  Industriforskning,  Oslo  (Norway). 

N.  Christophersen,  M.  Johannessen,  and  R. 

Skaane. 

IN:  Reversibility  of  Acidification.  Elsevier,  New 

York.  1987.  p  142-148.  2  fig,  9  ref. 

Descriptors:  'Model  testing,  'Soil  chemistry, 
'Equilibrium,  'Acidic  water,  'Acid  rain  effects, 
Model  testing,  Prediction,  Ion  exchange,  Alumi- 
num, Low  flow,  Norway. 

There  exist  several  different  approaches  for  model- 
ing effects  of  acid  deposition  on  freshwater  chemis- 
try. However,  all  models  need  more  thorough 
checking  against  observations  to  improve  confi- 
dence in  predictions  of  future  freshwater  chemistry 
following  changes  in  deposition.  Data  from  seven 
catchments  in  the  Fyresdal/Nissedal  area,  southern 
Norway,  were  used  to  test  assumptions  in  the  so- 
called  soil-oriented  charge-balance  approach.  Im- 
portant processes  here  include  ion  exchange,  alu- 
minum-mineral dissolution,  and  the  carbon  diox- 
ide/bicarbonate system.  These  processes  form  part 
of  models  like  ILWAS,  MAGIC,  and  BIR- 
KENES.  Excluding  samples  from  extended  low- 
flow  periods,  theory  predicted  observations  fairly 
well  for  streams  that  were  not  lake  outflows.  In  the 
latter  case  the  observations  showed  more  scatter. 
(See  also  W89-06680)  (Author's  abstract) 
W89-06694 


EVIDENCE  OF  STREAM  ACIDIFICATION  IN 
DENMARK  AS  CAUSED  BY  ACID  DEPOSI- 
TION, 

Miljoestyrelsen,  Silkeborg  (Denmark).  Freshwater 

Lab. 

A.  Rebsdorf,  and  N.  Thyssen. 

IN:  Reversibility  of  Acidification.  Elsevier,  New 

York.  1987.  p  165-168.  3  fig,  2  ref. 

Descriptors:  'Acidification,  'Acid  streams,  'Acid 
rain  effects,  'Water  pollution  sources,  'Denmark, 
Alkalinity,  Hydrogen  ion  concentration,  Agricul- 
tural watersheds,  Fertilizers,  Agricultural  chemi- 
cals. 

Some  years  ago  a  study  of  oligotrophic  seepage 
lakes  in  Denmark  demonstrated  a  tendency  to- 
wards acidification;  this  was  thought  to  be  caused 
mainly  by  the  atmospheric  deposition  of  acidifying 
substances.  Alkalinity  and  pH  data  (1977-1985) 
from  small  streams  in  two  areas  in  central  and 
western  Jutland  indicated  that  stream  waters  in 
some  of  the  sandy  areas  are  also  undergoing  an 
acidifying  process,  due  probably  to  atmospheric 
deposition.  One  of  the  catchment  areas  consists 
partly  of  arable  land;  in  this  case,  an  additional 
cause  of  acidification  might  be  ammonia  fertiliza- 
tion of  the  soil.  (See  also  W89-06680)  (Author's 
abstract) 
W 89-06697 


CHEMICAL  AND  BIOLOGICAL  CHARACTER- 
IZATION OF  MUNICIPAL  SLUDGES,  SEDI- 
MENTS, DREDGE  SPOILS,  AND  DRILLING 
MUDS. 


For   primary    bibliographic   entry   see   Field 
W89-06705 


CHARACTERIZATION  OF  TRACE  METAL 
SOCIATIONS  WITH  POLLUTED  MAR1 
SEDIMENTS  BY  SELECTIVE  EXTRACTIO 

Science  Applications  International  Corp.,  Na 

gansett,  Rl. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06715 


TOTAL,  EXTRACTABLE,  AND  LEACHA1 
ORGANIC  HALIDES  IN  SOIL  AND  SE 
MENTS, 

Rosemount     Analytical     Div.-Dohrmann,     Sa 

Clara,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06723 


ORGANIC     MICROPOLLUTANTS     IN     T 

AQUATIC    ENVIRONMENT:    PROCEEDIN 

OF   THE   FIFTH    EUROPEAN    SYMPOSIl 

HELD   IN   ROME,    ITALY,   OCTOBER    2ft 

1987. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06748 


PESTICIDE   MICROPOLLUTANTS    IN   LA 

ALBUFERA  (SPAIN), 

Universidad  Politecnica  de  Valencia  (Spain).  Di 

of  Biotechnology. 

J.  M.  Carrasco. 

IN:  Organic  Micropollutants  in  the  Aquatic  Er 

ronment:  Proceedings  of  the  Fifth  European  S) 

posium,  Held  in  Rome,  Italy,  October  20-22,  19 

Kluwer  Academic  Publishers,  Boston,  MA.  198i 

59-61.  5  ref. 

Descriptors:  'Lake  restoration,  'Lakes,  *Spi 
•Pesticides,  'Path  of  pollutants,  'Water  pollutii 
•Pollutant  identification,  •Sublethal  levels,  Popi 
tion  exposure,  Aquatic  environment,  Industi 
wastes,  Seasonal  variation,  Urban  runoff,  Fish  pi 
ulations,  Population  dynamics,  Population  ex| 
sure,  Agricultural  runoff,  Halogenated  pesticid 
Organophosphorus  pesticides. 

The  pollution  of  Lake  Albufera  (Spain)  by  pei 
cides  was  studied  to  determine  the  hazards 
volved  in  the  pesticide  treatment  of  a  nearby  r 
field  and  forest  and  in  general  urban  and  industr 
contamination.  Molinate,  benthiocarb  and  fe 
trothion  are  the  pesticides  that  have  been  found 
reach  the  highest  concentrations  in  waters  fr( 
the  lake.  DDT  and  BHC  were  the  most  frequem 
detected  organolchlorinated  pesticides  in  this  ec 
system.  These  levels  were  always  below  the 
considered  lethal  to  fish  and  birds.  It  was  al 
found  that  the  organophosphate  insecticide  cc 
tamination  was  seasonal.  The  herbicides  molins 
and  benthiocarb  did  not  reach  levels  that  we 
lethal  to  fish.  When  pesticide  levels  were  reduce 
the  repopulation  of  the  sensitive  organisms  in  t 
lake  was  achieved.  (See  also  W89-06748)  (Frie 
mann-PTT) 
W89-06755 


PCBS  AND  ORGANOCHLORINE  PESTICIDI 
IN  EEL  AND  FLOUNDER  IN  THE  TAGUS  E 
TUARY, 

Instituto  Hidrografico,  Lisbon  (Portugal). 
M.J.  Benoliel,  and  M.  L.  Shirley. 
IN:  Organic  Micropollutants  in  the  Aquatic  Env 
ronment:  Proceedings  of  the  Fifth  European  Syn 
posium,  Held  in  Rome,  Italy,  October  20-22,  198 
Kluwer  Academic  Publishers.  Boston,  MA.  1988. 
83-87.  1  fig,  3  tab,  6  ref. 

Descriptors:  *DDT,  *Bioaccumulation,  'Path  ( 
pollutants,  'Pesticides,  *Organic  pesticides,  'Ee 
•Flounders,  Population  exposure,  Fish  popul: 
tions,  *Estuaries,  Fish  physiology,  Fertilizers.  Po 
ychlorinated  biphenyls,  Sampling,  Industru 
wastes,  Quantitative  analysis,  Bioaccumulatioi 
Portugal,  Pollutant  identification,  Halogenate 
pesticides. 
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hin  the  Tagus  estuary  (Portugal),  in  i he  vicini- 
jf  .in  industrial  /one  (chloroalkyl,  pesticides, 
ili/ers  and  steelworks  plants)  .1  monitoring  pro- 
11  on  Organochlorine  Pesticides  and  Polychlo- 
led  Biphenyls  luis  been  carried  out  since  1983. 
>  /one  is  also  influenced  by  agricultural  activi- 

Flounder  (Platichthys  flesus)  and  eel  (Anguilla 
nilla)  have  been  sampled  twice  a  year  Analyses 
e  carried  out  both  of  the  liver  and  fillet.  For 
PCB  quantification,  13  congeners  were  used. 
r  contribution  to  the  total  amount  of  PCBs 
g  about  40-50%.  Special  attention  was  focused 
he  so-called  indicator  congeners  IUPAC  No. 
52,  101,  138.  and  153.  Low  concentrations  of 

compounds  were  observed,  which  did   not 

a  risk  to  the  two  species  analyzed  nor  to 
ic  health.  In  eel  liver,  the  153  congener 
ved  a  higher  accumulation  (42-125  micro- 
>s/Kg  wet  weight)  than  the  138  one  (13-40 
ograms/Kg  wet  weight).  In  flounder  liver, 
S  101.  138  and  153  presented  a  decrease  of  five 
5  their  concentrations  during  the  period  1984- 
.  PCBs  28  and  52  showed  no  significant  vari- 
is  during  the  same  period.   44"  DDT  levels 

less  than  10%  of  the  total  DDT,  probably 
to  the  fact  that  DDT  has  not  been  used  in 
iigal  since  1970.  Ratios  of  44'  DDT/total 
r  were  smaller  in  liver  than  in  fillet  both  in  eel 
flounder.  (See  also  W89-06748)  (Friedmann- 

■06759 


LI  ATION  OF  DEGREE  OF  POLLUTION 
riBER  AND  ANIENE  RIVERS  BY  NITRI- 
RIACETIC  ACID, 

:  Univ.  (Italy).  Dept.  of  Chemistry, 
irimary  bibliographic  entry  see  Field  5A. 
06765 


ROCARBONS  IN  EAST  MEDITERRANE- 
SEA:  DETERMINATION  AND  OCCUR- 
CE  IN  THE  SEDIMENT  OF  CONSIDERED 
LUTED  AND  UNPOLLUTED  AREAS  OF 
STAL  ENVIRONMENT, 
Univ.,  Iraklion  (Greece).  Lab.  for  Environ- 
il  Chemistry. 

athaki,  M.  Zourari,  and  E.  Stephanou. 
Irganic  Micropollutants  in  the  Aquatic  Envi- 
:nt:  Proceedings  of  the  Fifth  European  Sym- 
n.  Held  in  Rome,  Italy,  October  20-22,  1987. 
er  Academic  Publishers,  Boston,  MA  1988  d 
16.  2  fig,  3  tab,  6  ref.  ' 

iptors:  *Hydrocarbons,  *Oil  pollution, 
:r  quality,  *Sediments,  'Coastal  water, 
iterranean  Sea.  *Water  pollution  sources, 
ling.  Quantitative  analysis,  Biodegradation, 
eum      products.      Pollutant      identification, 


ents  collected  from  Iraklion  Gulf  and  Chania 
(North  Crete)  were  analyzed  to  assess  the 

of  anthropogenic  hydrocarbon  input.  Ali- 
,  aromatic  hydrocarbons  and  molecular 
rs  such  as  sterane  and  hopane-type  com- 
s  were  determined,  by  GC  and  GC/MS,  for 
:  identificaiton.  Three  sampling  stations,  dis- 
*1  among  the  two  gulfs,  were  selected  for 
is.  The  polluted  nature  of  the  sediments  of 
ree  stations  was  evidenced  by  the  saturated 
tic  hydrocarbon  distribution  which,  although 
>minated  by  biogenically  derived  natural  hy- 
•bons.  showed  a  slight  baseline  hump  of  un- 
ed  components  characteristic  of  oil-polluted 
»its.  Important  confirmation  of  petroleum 
nination  was  obtained  from  mass  fragmento- 

This  was  indicative  of  petroleum  contribu- 
o  the  sediments.  No  important  biodegrada- 
as  noted  in  the  aliphatic  composition  of  the 
:arbons  found  in  the  Iraklion  gulf  sediments. 
lay  be  explained  by  the  continuous  input  of 
:um  products  near  the  electricity  plant  near 

I  and  the  harbor  (station  2).  (See  also  W89- 

(Fnedmann-PTT) 
6766 


OZ  ACCIDENT, 

uer   Umiveltschutz   und    Energie,    Kantons 

-andschaft,  Liestal.  Switzerland 

ni. 


IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium. Held  in  Rome.  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA  1988  n 
128-131.  "' 

Descriptors:  *Water  pollution  sources,  'Accidents, 
'Path  of  pollutants,  'Groundwater  pollution,  'Soil' 
contamination,  'Pesticides,  'Air  pollution,  'Agri- 
cultural chemicals,  Runoff,  Aquatic  plants,  Clean- 
up operations.  Stream  pollution.  Rainwater, 
Plumes,  Rhine  River,  Switzerland. 

The  cause,  course  of  events,  and  consequences  of 
the  Sandoz  warehouse  fire,  Schweizerhalle,  Swit- 
zerland, on  1st  November  1986,  are  presented.  The 
flux  of  matter  to  the  atmosphere,  to  the  soil,  to  the 
groundwater,   and   to   the    Rhine   River   are   dis- 
cussed, and  the  chemicals  released  to  the  environ- 
ment are  characterized.   1350  tons  of  agricultural 
chemicals  were  stored  in  the  warehouse,  mainly 
phosphoric  acid  ester-insecticides  and  urea.  Also  in 
storage  were  8.6  tons  of  an  aqueous  concentrate  of 
mercury  compound,   1.5  tons  of  phenyl  mercury 
acetate,  2  tons  of  the  highly  chlorinated  insecticide 
Endosulfan,  2.3  tons  of  the  acaricide  Tetradifon, 
and  2.4  tons  of  intensive  fluorescent  dye.  Under 
the  effect  of  heat,  water  and  oxygen,  part  of  the 
stored  agricultural  chemicals  underwent  changes 
during  the  fire  through  thermolysis,  pyrolysis  or 
hydrolysis.  Convection  currents  in  the  air  above 
the  fire  transported  an  unmeasurable  amount  of  the 
substances  to  a  height  of  600-800  m  above  ground. 
A  southeast   wind  carried   the  products  towards 
Basle  City.  Some  of  it  was  collected  by  the  rain- 
water run-off  drainage  system  and  went  directly 
into  the  Rhine  River.  Some  of  it  seeped  under- 
ground,   contaminating    the    soil    and    underlying 
groundwater  at  a  depth  of  14  m.  More  than  10  tons 
of  agricultural  chemical  substances  entered  into  the 
Rhine  River.  Extensive  damage  to  the  local  aquat- 
ic  fauna   resulted.    A   large-scale   clean-up   effort 
ensued,  and  the  recolonization  of  the  Rhine  River 
is  progressing  well,   and   will   take  several   years 
more.  (See  also  W89-06748)  (Friedmann-PTT) 
W89-06767 


PREDICTING  TRANSPORT  BEHAVIOR  OF 
ORGANIC  POLLUTANTS  USING  SIMPLE 
MATHEMATICAL  MODELS, 

Rijksinstituut  voor  Zuivering  van  Afvalwater   Le- 

lystad  (Netherlands). 

For  primary  bibliographic  entry  see  Field  7C 

W89-06769 


FATE  AND  TRANSPORT  OF  ORGANIC  COM- 
POUNDS IN  RIVERS.  1:  SELECTION  OF 
STUDY  SITE  AND  VALIDATION  OF  SAM- 
PLING AND  ANALYTICAL  PROCEDURES, 

Water  Research  Centre,  Medmenham  (England) 
Medmenham  Lab. 
C.  D.  Watts,  and  K.  Moore. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA  1988  d 
154-168.  2  fig,  5  tab,  23  ref.  ' 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Organic  compounds,  'Sampling,  'Water 
analysis,  'Stream  pollution,  Quantitative  analysis, 
Suspended  load,  Particulate  matter,  On-site  data 
collections,  Gas  chromatography,  Spectrometers. 

A  study  of  the  transport  and  fate  of  organic  pollut- 
ants in  rivers  has  been  initiated  by  the  selection  of 
a  site  for  study  from  among  seven  candidate  sites. 
Analysis  was  carried  out  on  the  water,  suspended 
particulates  and  sediments  at  the  selected  site  to 
assess  the  representativeness  of  the  sampling  proce- 
dures and  determine  a  range  of  compounds  suitable 
for  the  detailed  transport  and  fate  study.  The  se- 
lected compounds  were  mostly  anthropogenic  in 
origin  and  included  several  potential  EC  list  1  and 
related  chemicals.  Calculations  were  carried  out  to 
determine  the  analytical  requirements  for  the  de- 
tailed study  and  the  proposed  research  program  is 
outlined.  Gas  chromatography  and  mass  spectrom- 
etry were  used  to  asses  total  organic  carbon,  the 
organic  carbon,  hydrogen  and  nitrogen  content  of 
sediment    and    suspended    particles,    and    analyze 
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chloride  and  boron.  The  site  selected  for  detailed 
study  is  very  nearly  ideal,  with  a  major  point 
source  (sewage  treatment  works  effluent)  contrib- 
uting one-third  of  the  downstream  flow  and  no 
major  downstream  organic  inputs  for  a  distance  of 
nearly  10  km.  A  wide  range  of  pollutants  are 
present  in  the  effluent,  and  the  physicochemical 
properties  of  the  selected  pollutants  cover  a  broad 
range  with  Octanol/water  partition  coefficients 
from  about  3  to  11.  (See  also  W89-06748)  (Fried- 
mann-PTT) 
W89-06770 


SEDIMENT-WATER  PARTITION  COEFFI- 
CIENTS OF  HYDROPHOBIC  CHEMICALS  IN 
THE  PRESENCE  OF  THIRD  PHASE  MATERI- 
AL, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
S.  Marca  Schrap,  and  A.  Opperhuizen. 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988  n 
170-175.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Sediment-water  interfaces,  'Solubility, 
'Benzenes,  'Organic  compounds,  'Sorption! 
Chemical  properties. 

Aqueous  solubilities  of  three  chlorobenzenes  in 
sediment-water  systems  are  significantly  enhanced 
by  the  presence  of  third  phase  material  originating 
from  the  sediment.  Because  the  aqueous  concentra- 
tions of  the  chlorobenzenes  are  influenced  by  this 
third  phase  material,  their  sorption  coefficients  will 
also  be  influenced.  Besides  the  experimental  condi- 
tions, the  characteristics  of  the  sediment  determine 
the  third  phase  concentration.  Pretreatment  of  the 
sediment,  such  as  drying  in  an  oven,  can  change 
these  characteristics  significantly.  Therefore,  sedi- 
ment-water partition  coefficients  determined  with 
differently-treated  sediments  may  not  be  compara- 
ble, even  when  the  same  sediment  and  the  same 
separation  techniques  are  used.  (See  also  W89- 
06748)  (Friedmann-PTT) 
W89-06771 


ENVIRONMENTAL  FATE  OF  ORGANOSILI- 
CON  CHEMICALS, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
A.  Opperhuizen,  G.  M.  Asyee,  and  J.  R.  Parsons. 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA  1988  n 
176-183.  38  ref.  F 

Descriptors:  'Fate  of  pollutants,  'Organic  com- 
pounds, 'Chemical  wastes,  'Silicon,  'Bioaccumu- 
lation,  Aquatic  environment,  Sampling,  Solubility, 
Path  of  pollutants. 

In  abiotic  samples  obtained  from  the  natural  aquat- 
ic environment,  evidence  has  been  reported  for  the 
presence  of  silicones  from  anthropogenic  sources. 
It  has  also  been  reported,  however,  that  abiotic 
transformation  may  play  an  important  role  in  the 
environmental  fate  of  these  chemicals.  In  particu- 
lar, clay-catalyzed  hydrolysis  may  be  important. 
Little  has  been  known  about  the  ability  of  microor- 
ganisms to  transform  silicon  compounds.  Since 
most  organosilicon  compounds  are  chemicals  with 
very  low  aqueous  solubilities  and  high  solubilities 
in  organic  solvents,  it  was  expected  that  these 
chemicals  would  accumulate  to  high  concentra- 
tions in  organisms.  This  is  not  what  has  been  found 
in  laboratory  tests  with  fish  or  mammals,  or  in 
biota  sampled  in  the  natural  environment.  The  low 
bioaccumulation  factors  may  be  explained  by  high 
rates  of  elimination  of  the  short  chain  silicones  and 
by  a  lack  of  uptake  for  the  long-chain  chemicals 
(See  also  W89-06748)  (Author's  abstract) 
W89-06772 


ft 

'£ 

3 
u 

X 

•J 

i- 

z 


131 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


POLLUTION  OF  SARONICOS  GULF 
(ATHKNS,  GREECE)  BY  FOSSIL  FUEL  HY- 
DROCARBONS, 

NRC  Democritos,  Athens  (Greece). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06773 


SANDOZ/RHINE  ACCIDENT, 

Eidgenoessischc   Anstalt   fuer   Wasserversorgung, 
Abwasserreinigung    und    Gewaesserschultz,    Due- 
bendorf  (Switzerland). 
P.  D.  Capel,  and  W.  Giger. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
189-194.  1  fig,  1  tab,  9  ref. 

Descriptors:  *Accidents,  'Rhine  River,  'Pesti- 
cides, *Water  pollution  effects,  'Stream  pollution, 
'Path  of  pollutants,  *Fate  of  pollutants,  Quantita- 
tive analysis,  Model  studies,  Monitoring,  Mercury, 
Chemical  analysis,  Water  analysis,  Population  ex- 
posure. 

On  1  Nov  1986,  a  fire  at  a  Sandoz  warehouse  in 
Switzerland  resulted  in  a  massive  input  of  chemi- 
cals to  the  atmosphere,  Rhine  River  and  surround- 
ing soils.  The  wave  of  chemicals  in  the  river, 
predominately  disulfoton  and  thiometon,  was  mon- 
itored as  it  traveled  to  the  North  Sea.  This  chemi- 
cal wave  resulted  in  the  death  of  benthic  organisms 
and  fish,  especially  eels.  From  the  measured  and 
estimated  concentrations,  etrimfos,  endosulfan  and 
formothion  were  probably  lethal  chemicals.  The 
measured  water  concentrations  from  the  period 
directly  following  the  accident  suggest  that  some 
of  the  chemicals  were  lost  from  the  main  wave 
before  it  reached  the  North  Sea.  Based  on  physical, 
chemical  and  biological  properties  of  the  pesticides 
and  the  hydraulic  characteristics  of  the  Rhine,  the 
fate  and  transport  of  the  chemicals  have  been 
modeled.  It  is  predicted  that  most  were  quickly 
flushed  from  the  river.  The  exceptions  are  the 
mercury  compounds  and  possibly  endosulfan. 
Other  than  these,  there  should  be  no  residual  of  the 
chemicals  in  the  water,  sediment  or  biota.  (See  also 
W89-06748)  (Author's  abstract) 
W89-06774 


OCCURRENCE  AND  LEACHING  OF  PESTI- 
CIDES IN  WATERS  DRAINING  FROM  AGRI- 
CULTURAL LAND, 

National  Board  of  Waters,  Helsinki  (Finland). 
S.  Rekolainen. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
195-197.  4  tab,  4  ref. 

Descriptors:  'Water  pollution  sources,  'Leaching, 
'Pesticides,  'Organic  pesticides,  'Path  of  pollut- 
ants, 'Herbicides,  'Agricultural  runoff,  Trace  ele- 
ments, Toxicity,  Water  pollution  effects,  Drainage 
area,  Runoff,  Sampling,  Finland. 

The  occurrence  and  leaching  of  some  widely  used 
pesticides  was  studied  in  1985-1987  in  an  experi- 
mental field,  a  small  agricultural  drainage  basin  and 
in  a  river  in  Finland  highly  loaded  by  agricultural 
runoff.  Phenoxy  herbicides  were  found  in  most  of 
the  samples,  with  the  highest  concentrations  being 
measured  in  mid-summer,  soon  after  application. 
High  concentrations  were  usually  associated  with 
heavy  rainfall  events.  Trace  amounts  of  some 
highly  toxic  insecticides  could  also  be  detected  in 
the  same  samples.  Also,  in  spite  of  the  relatively 
high  degradation  rate  of  the  organic  phosphorus 
insecticides  dimcthoate  and  fenitrothion,  trace 
amounts  of  these  compounds  were  detected  in 
some  runoff  samples.  Because  of  their  high  acute 
toxicity,  they  may  have  some  direct  effects  on 
aquatic  ecosystems  (Sue  also  W89-06748)  (Au- 
thor's abstract) 
W89-06775 


POLYCHLORINATED    UIPHENYLS    IN    THE 
Kt  PA  RIVER,  CROATIA,  YUGOSLAVIA, 

Sisak  Medical  Center  (Yugoslavia)    Dept.  of  Sani- 


tary Chemistry. 

Z.  Smit,  V,  Drcvenkar,  and  M.  Kodric  Smit 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22.  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988  p 
198-203.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Bioaccumulation,  'Polychlorinated 
biphenyls,  'Kupa  River,  'Yugoslavia,  'Organic- 
compounds,  'Stream  pollution,  Fish  populations. 
Population  exposure.  Sampling,  Pollutant  identifi- 
cation, Sediment  sampler,  Suspended  load.  Particu- 
late matter,  Aquatic  environment,  Path  of  pollut- 
ants, Water  pollution  sources. 

The  presence  of  polychlorinated  biphenyls  (PCBs) 
was  investigated  in  samples  of  water,  suspended 
particles,  sediments  and  fish  from  the  Kupa  river, 
Croatia,  Yugoslavia,  along  a  river  stretch  extend- 
ing up  to  10  km  upstream  and  200  km  downstream 
of  the  primary  contaminated  karst  region.  The 
PCB  levels  detected  in  the  samples  collected 
downstream  ranged  from  1  to  52  ng/cu  dm  for 
water,  from  50  to  190  micrograms/kg  for  suspend- 
ed particles  and  from  8  to  39  micrograms/kg  for 
the  sediment.  A  wide  range  of  PCB  concentra- 
tions, from  0.1  to  42.3  micrograms/g,  which  were 
measured  in  edible  portions  of  different  fish,  con- 
firmed a  long-term  contamination  of  the  river  with 
PCBs.  As  the  Kupa  river  may  be  classified  among 
low  to  moderately  contaminated  waters,  it  is  essen- 
tial that  the  investigations  of  the  presence  and 
behavior  of  PCBs  in  the  river  and  its  environment 
be  continued.  (See  also  W89-06748)  (Author's  ab- 
stract) 
W89-06776 


BIODEGRADATION  OF  CHLORINATED  ARO- 
MATIC CHEMICALS  IN  CONTINUOUS  CUL- 
TURES, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-06777 


ANAEROBIC  DEGRADATION,  PROCESSES 
AND  TEST  METHODS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Microbiology. 
G.  Schraa. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
215-227.  2  fig,  1  tab,  51  ref. 

Descriptors:  'Fate  of  pollutants,  'Wastewater 
treatment,  'Biodegradation,  'Anaerobic  condi- 
tions, 'Anaerobic  digestion,  'Organic  compounds, 
Chemical  properties,  Metabolism,  Testing  proce- 
dures. 

Several  aspects  of  the  anaerobic  biodegradation  of 
organic  compounds  are  presented.  The  role  of 
molecular  oxygen  in  the  metabolism  of  organic 
carbon  compounds  is  summarized,  followed  by  a 
discussion  of  some  of  the  pathways  and  the  elec- 
tron acceptors  involved  in  the  degradation  under 
anaerobic  conditions,  among  them  aerobic  metabo- 
lism, denitrification,  fermentation,  sulfate  reduc- 
tion, and  methanogenesis.  Several  degradation 
mechanisms  are  demonstrated  for  selected  aliphatic 
and  aromatic  xenobiotic  compounds.  Examples  are 
given  of  factors  that  will  strongly  influence  the 
degradation  of  anthropogenic  substances.  Finally, 
existing  methods  for  biodegradability  testing,  their 
limitations,  and  some  suggestions  for  improve- 
ments are  described.  (See  also  W89-06748)  (Au- 
thor's abstract) 
W89-06778 


FATE  OF  ORGANIC  COMPOUNDS   IN  THE 
ENVIRONMENT, 

Swedish    Environmental    Research    Inst  ,    Stock- 
holm. 

A.  H.  Neilson,  A.  S.  Allard,  C.  Lindgren,  and  M. 
Remberger. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 


posium. Held  iii  Koine.  Italy.  October  20-22,  19* 
Kluwer  Academic  Publishers.  Boston.  MA  1988 
228-235.  2  fig.  2  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  polli 
ants,  'Organic  compounds,  Aquatic  environmei 
Pollutant    identification,    Laboratories.    Sedimen 

An  account  is  given  of  microbiological  procedur 
for  investigating  the  fate  of  xenobiotics  dischargi 
into  the  aquatic  environment  A  brief  account 
given  of  the  experimental  procedures  that  ha' 
been  developed,  and  their  application  is  exemp 
fied  from  the  results  of  experiments  with  chlor 
gualiacols  and  related  compounds.  Experiments  e 
compass  both  aerobic  and  anaerobic  transform 
tion.  and  emphasis  is  placed  on  environmental  fa 
tors  of  significance  in  determining  the  outcome 
laboratory  experiments  .  An  attempt  was  made  i 
assess  the  environmental  relevance  of  the  da 
acquired  by  carrying  out  experiments  in  whic 
natural  sediment  samples  were  spiked  with  tl 
xenobiotics  Attention  is  directed  to  the  significai 
role  of  binding  to  sediments.  (See  also  W89-0674: 
(Author's  abstract) 
W89-06779 


TEST  METHODS  AND  STRATEGIES  FOR  EP 
VIRONMENTAL  MANAGEMENT  PURPOSES 
ENVIRONMENTAL  FATE  TESTING  O 
CHEMICALS  AND  EFFLUENTS, 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
For   primary   bibliographic   entry   see   Field   5C 
W89-06782 


EVALUATION  OF  SOME  CHEMICAL  FAT 
AND  TRANSPORT  MODELS.  A  CASE  STUD' 
ON  THE  POLLUTION  OF  THE  NORRSUNDE 
BAY  (SWEDEN), 

Senter  for  Industriforskning,  Oslo  (Norway). 
K.  Kolset,  B.  F.  Aschjem,  N.  Christophersen,  A. 
Heiberg,  and  B.  Vigerust. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi 
ronment:  Proceedings  of  the  Fifth  European  Sym 
posium,  Held  in  Rome,  Italy,  October  20-22,  1981 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  ] 
372-386.  3  fig,  9  tab,  21  ref. 

Descriptors:  'Model  studies,  'Mathematica 
models,  'Path  of  pollutants,  'Fate  of  pollutants 
'Sweden,  'Case  studies,  Aquatic  environment,  Or 
ganic  compounds,  Water  pollution,  Marine  envi 
ronment,  Norrsundet  Bay. 

Mathematical  models  in  the  marine  environmen 
can  be  grouped  into  several  classes.  These  model: 
may  be  split  into  physical,  chemical  and  toxicologi 
cal  domains.  They  may  also  be  classified  by  theii 
geographical  extension,  their  accuracy  and/oi 
amount  of  input  data  needed.  The  main  classes  ol 
these  models  are  discussed.  Three  different  models 
were  used  to  investigate  transport  and  fate  ol 
chemicals  in  the  aquatic  environment.  The  models 
FEQUM,  EXAMS  and  QWASI  are  presented, 
their  characteristics  explained  and  compared.  The 
three  models  have  been  applied  to  the  Norrsundet 
area  (Sweden).  Norrsundet  is  a  heavily  polluted 
bay  on  the  east  coast  of  the  country.  The  models 
were  calibrated  using  data  on  chloroform  in 
wastewater,  and  tested  on  four  chlorophenolics. 
All  the  models  gave  satisfactory  results  for  the 
compounds  investigated  except  for  tetrachloroca- 
techol.  Correlation  coefficients  between  calculated 
and  measured  concentrations  vary  from  0.86  to 
0.97.  The  results  obtained  for  tetrachlorocatechol 
are  probably  due  to  its  oxidation  of  TeCC  before 
reaching  the  first  compartment.  (See  also  W89- 
06748)  (Author's  abstract) 
W89-06796 


MODELING  OF  GROUNDWATER  TRANS- 
PORT OF  MICROORGANIC  POLLUTANTS: 
STATE-OF-THE-ART, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

F.  De  Smedt. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
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luwei  Academic  Publishers.  Boston,  \l  \ 
7-400.  7  fig,  2  tab,  34  ref. 


1988. 


escriptorv  'Organic  compounds,  'Model  studies, 
groundwater  pollution,  *l'ath  of  pollutants,  'Ha- 
vens, 'Hydrocarbons,  Immisibility,  Sulfur,  Nitro- 
n.  Hydrodynamics,  Groundwater  hydrology, 
iption,  Biodegradation,  Plumes. 

ne  basic  concepts  and  recent  achievements  in 

■  modeling  of  transport  of  organic  substances  in 
lundwater  are  reviewed.  Contaminants  re- 
wed  include  hydrocarbons,  compounds  contain- 
:  oxygen,  halogenated  compounds,  compounds 
tttaining  nitrogen  and  those  containing  sulfur, 
■neral.  advective  and  hydrodynamic  dispersion 

■  reviewed.  Immiscible  transport  and  transport 
nerical  modeling  are  discussed.  Organic  pollut- 
s  are  subjected  to  complex  physical,  chemical 
I  biological  transformations  while  moving 
ough  the  groundwater  layers,  making  it  difficult 
understand  and  account  for  all  the  processes 
olved;  consequently,  the  study  of  this  subject 
omes  an  interdisciplinary  field  of  research.  A 
ie  number  of  new  developments  have  emerged 
ing  new  insight  into  processes  such  as  hydrody- 
rtic  dispersion,  sorption,  biodegradation  and  im- 
cible  flow.  It  is  concluded  that  considerable 
rk  has  been  done  with  respect  to  modeling  of 
anic  pollutant  transport  in  groundwater,  but  a 
d  for  further  developments  remains  necessary 
irder  to  put  an  effective  stop  to  the  very  serious 
:rioration   of  the  groundwater   reserves.   (See 

i  W89-06748)  (Author's  abstract) 
9-06797 


•DELING  OF  SURFACTANTS  IN  THE  CO- 
NIDAD  DE  MADRID  AS  SUBBASIN  OF 
3US  RIVER, 

nunidad  de  Madrid  (Spain).  Models  and  Tech- 
)gy  Div. 
'ubillo. 

Organic  Micropollutants  in  the  Aquatic  Envi- 
nent:  Proceedings  of  the  Fifth  European  Sym- 
um.  Held  in  Rome,  Italy,  October  20-22,  1987. 
wer  Academic  Publishers.  Boston.  MA  1988  n 
407.  4  fig,  2  ref. 

criptors:  'Fate  of  pollutants,  'Model  studies, 
!h  of  pollutants,  'Stream  pollution.  'Surfac- 
>,  'Spain,  'Water  quality,  'Water  treatment, 
tewater  treatment,  Decisions,  Geomorpho- 
,  Geohydrology,  Urban  water,  Channel  mor- 
logy.  Reservoirs,  Hydrologic  models,  Simula- 
need  to  have  accurate  knowledge  about  con- 
rations,  fate  and  exposure  of  surfactants  in  the 
tunidad  de  Madrid  rivers  led  to  the  develop- 
I  of  a  water  quality  model  that  was  able  to 
late  the  behavior  of  some  of  these  surfactants. 

model  has  been  used  mainly  in  two  ways,  for 
ovmg  knowledge  and  for  selecting  the  correct 

of  water  treatment  plant  for  meeting  the 
I  quality  goals  planned  for  the  area's  surface 
:rs.  Basic  inputs  into  the  model  included 
ces  of  surfactant  wastes,  point  loads  from 
n  zones  and  industries,  basin  and  river  bed 
morphology,  hydrology,  climatology  and  hy- 
lic characteristics  of  the  area,  outflows,  reser- 
and  canal  operation  principles,  canal  and  irri- 
'n  zones,  and  existing  historical  data  of  linear 
benzene  sulfonate  (L.A.S.).  The  computer 
ram  used  was  deterministic,  simulative, 
ly-state  and  one-dimensional,  based  on  the 
known  QUAL2E  program  In  addition  to  the 
wl  constituents  in  water  quality  studies,  the 
:l  has  been  used  in  studies  of  anionic  surfac- 
and  LAS.  Once  the  model  was  developed,  it 
used  to  predict  the  final  concentrations  of 
S.  relative  to  those  levels  necessary  to  avoid 
ppearance  of  foam  in  undesirable  places  (See 
W89-06748)  (Friedmann-PTT) 
■06798 


For  primary  bibliographic  entry  see  Field  7C 
W89-06799 


QUANTITY  AND  QUALITY  OF  URBAN 
RUNOFF  FROM  THE  CHESTER  CREEK 
BASIN,  ANCHORAGE,  ALASKA, 

Geological   Survey,  Anchorage,   AK.   Water  Re- 
sources Div. 
T.  P.  Brabets. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4312 
1987.  58p,  35  fig,  38  tab,  13  ref. 

Descriptors:  'Urban  runoff,  'Water  pollution 
sources,  'Water  quality,  'Chester  Creek,  'Anchor- 
age, 'Alaska,  Model  studies,  Computer  models, 
Simulation  analysis,  Anchorage,  Alaska,  Coli- 
forms,  Bacteria,  Lead,  Trace  metals.  Suspended 
sediments,  Precipitation,  Seasonal  variation,  Cali- 
brations,  Fate  of  pollutants,   Data  interpretation. 

Urbanization  has  affected  both  the  flow  character- 
istics and  water  quality  of  streams  in  the  Chester 
Creek  basin,  of  Anchorage,  Alaska.  Peak  flows  are 
higher  in  the  urban  rather  than  rural  parts  of  the 
basin,  and  the  percent  of  effective  impervious  area 
has  a  significant  effect  on  storm  runoff  volumes 
and  peaks.  Water  quality  in  the  Chester  Creek 
basin  varies  according  to  season  and  flow  condi- 
tions. During  low  or  base-flow  conditions,  concen- 
trations of  most  water  quality  constituents  meas- 
ured are  within  State  of  Alaska  drinking  water 
standards,  except  for  fecal  coliform  bacteria. 
During  periods  of  high  flow  due  to  snowmelt  or 
rainfall,  concentrations  of  trace  metal  lead  usually 
exceed  recommended  maximum  levels.  The  pri- 
mary sources  of  trace  metal  lead  and  suspended 
sediments  are  commercial  areas,  while  the  primary 
source  of  nutrients  and  fecal  coliform  bacteria  is 
residential  areas.  Streamflow  and  water  quality 
data  collected  at  five  sites  representing  different 
land-use  categories  were  used  to  calibrate  and 
verify  three  U.S.  Geological  Survey  computer- 
based  models:  the  Distributed  Routing  Rainfall- 
Runoff  Model-Version  II  (DR3M-II),  the  Multi- 
Event  Urban  Runoff  Quality  Model  (DR3M- 
QUAL),  and  the  Precipitation  Runoff  Modeling 
Systems  (PRMS).  The  PRMS  can  be  used  to  simu- 
late the  effects  of  increased  urbanization  on  daily 
flows.  The  DR3M-II  can  be  used  to  simulate  storm 
effects  on  small  basins  of  <  40  acres.  The  DR3M- 
QUAL  can  be  used  to  estimate  seasonal  loads  of 
suspended  sediment  from  basins  of  <  40  acres 
(Lantz-PTT) 
W89-06827 


)ELING  OF  ANTHROPOGENIC  SUB- 
*CES  IN  AQUATIC  SYSTEMS:  MASAS  -  A 
SON  AL  COMPUTER  APPROACH, 
enoessische  Anstalt  fuer  Wasserversorgung, 
asserreinigung  und  Gewaesserschultz,  Due- 
arf  (Switzerland). 


DISTRIBUTION  AND  MOVEMENT  OF 
TRICHLOROETHYLENE  IN  GROUND 
WATER  IN  THE  TUCSON  AREA,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  A.  Leake,  and  R.  T.  Hanson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   86-4313 
January   1987.  40p,  8  fig,   1   tab,   1   plate,  54  ref. 

Descriptors:  'Path  of  pollutants,  'Trichloroethy- 
lene,  'Groundwater  pollution,  'Tucson,  'Arizona, 
Wells.  Groundwater  movement.  Solute  transport! 
Organic  compounds,  Aquifers,  Fate  of  pollutants! 

In  1981,  investigations  of  groundwater  quality 
around  Tucson  International  Airport  revealed  a 
number  of  wells  that  pumped  water  contaminated 
with  trichloroethylene.  Subsequent  investigations 
resulted  in  the  delineation  of  three  distinct  areas  of 
contamination,  the  largest  of  which  encompasses 
about  5  sq  mi  of  aquifer  surface  area.  Most  of  the 
contamination  is  in  the  top  100  ft  of  the  saturated 
groundwater  flow  system.  A  fine-grained  confin- 
ing layer  that  is  present  in  much  of  the  contaminat- 
ed area  significantly  limits  the  vertical  movement 
of  the  chlorinated  groundwater.  Within  the  con- 
taminated area,  measured  trichloroethylene  con- 
centrations were  as  high  as  3,100  mg/L  in  1984. 
Measured  concentrations  are  highly  variable  verti- 
cally as  well  as  horizontally.  Future  quantitative 
studies  of  contaminant  movement  may  benefit  from 
additional  data  collection  and  experiments  to  deter- 


Sources  Of  Pollution — Group  5B 

mine  which  contaminant  transport  and  groundwat- 
er flow  equations  are  most  appropriate.  (Author's 
abstract) 
W89-06828 


NONPOINT-SOURCE  AGRICULTURAL 

CHEMICALS  IN  GROUND  WATER  IN  NE- 
BRASKA-PRELIMINARY RESULTS  FOR  SIX 
AREAS  OF  THE  HIGH  PLAINS  AQUIFER, 

Geological  Survey,  Lincoln.  NE.  Water  Resources 
Div. 

H.  H.  Chen,  and  A.  D.  Druliner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report    86-4338 
1987.  68p,  27  fig,  12  tab,  59  ref. 

Descriptors:  'Nebraska,  'Nonpoint  pollution 
sources,  'Groundwater  pollution,  'High  Plains 
Aquifer,  'Agricultural  chemicals,  'Path  of  pollut- 
ants, Nitrates,  Triazine,  Herbicides,  Hydraulic  gra- 
dient, Hydraulic  conductivity,  Precipitation,  Soil 
permeability,  Nitrogen,  Fertilizers,  Irrigation 
wells. 

The  reconnaissance  phase  of  a  study  to  determine 
the  occurrence  of  agricultural  chemicals  from  non- 
point  sources  in  groundwater  in  six  areas,  which 
represented  the  major  provinces  of  the  High  Plains 
aquifer  in  Nebraska  is  described.  In   1984,  water 
from  82  wells  in  the  6  study  areas  was  analyzed  for 
nitrate,  and  water  from  57  of  the  82  wells  was 
analyzed  for  triazine  herbicides.  Data  for  9  of  the 
21    independent   variables   suspected   of  affecting 
concentrations  of  nitrate  and  triazine  herbicides  in 
groundwater  were  compiled  from  the  82  well  sites. 
The  variables  and  their  ranges  are:  hydraulic  gradi- 
ent   (XI),    0.006-0.0053;    hydraulic    conductivity 
(X2),  5-149  ft/day;  specific  discharge  (X3),  0  0128- 
0.2998  ft/day;  depth  to  water  (X4),  3-239  ft;  well 
depth  (X5),  40-550  ft;  annual  precipitation  (X6), 
12.0-39.3   inches;   soil   permeability  (X7),  0.76-9.6 
inches;  irrigation  well  density  (X8),  0-8  irrigation 
wells/  sq  mi;  and  annual   nitrogen   fertilizer  use 
(X9),  0-260  lbs  of  nitrogen/acre.  Nitrate  concentra- 
tions ranged  from  <  0. 1  to  45  mg/L  as  nitrogen. 
Triazine  herbicide  concentrations  were  detected  in 
samples  from  five  of  the  six  study  areas  in  concen- 
trations ranging  from  <  0.1  to  2.3  mg/L.  Statisti- 
cal tests  indicated  that  there  were  significant  differ- 
ences in  nitrate  concentrations  among  the  six  study 
areas,  while  no  significant  differences  in  triazine 
herbicide  concentrations  were  found.  Concentra- 
tions of  nitrate  and  triazine  herbicide  were  signifi- 
cantly larger  in  more  intensively  irrigated  areas. 
Preliminary    correlations    with    the    independent 
variables  and  nitrate  concentrations  indicated  sig- 
nificant relations  at  the  95%  confidence  level  with 
variables  X2,  X5,  and  X8.  Correlations  with  tria- 
zine herbicide  concentrations  indicated  significant 
relations  with  variables  X2,  X3,  X5,  X6,  and  X8, 
and  with  nitrate  concentrations  (X10).  By  using  a 
simple  multiple  regression  technique,  variables  X5, 
X8,  and  X9  explained  about  51%  of  the  variation 
in   nitrate  concentrations.    Variables   X3   and   X5 
explained  about  60%  of  the  variation  in  triazine 
herbicide  concentrations.  Adding  nitrate  concen- 
tration as  an  independent  variable,  two  variables, 
X10  and  X3,  explained  84%  of  the  total  variation 
in  triazine  herbicide  concentrations.  (Author's  ab- 
stract) 
W89-06838 


GROUND-WATER  FLOW  NEAR  TWO  RADIO- 
ACTIVE-WASTE-DISPOSAL AREAS  AT  THE 
WESTERN  NEW  YORK  NUCLEAR  SERVICE 
CENTER,  CATTARAUGUS  COUNTY,  NEW 
YORK-RESULTS  OF  FLOW  SIMULATION, 
Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-06841 


HYDROGEOLOGY  OF  STRATIFIED-DRIFT 
AQUIFERS  AND  WATER  QUALITY  IN  THE 
NASHUA  REGIONAL  PLANNING  COMMIS- 
SION AREA,  SOUTH-CENTRAL  NEW  HAMP- 
SHIRE, 
Geological  Survey,   Bow,  NH.  Water  Resources 
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Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06845 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  8, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-06846 


EFFECTS  ON  WATER  QUALITY  DUE  TO 
FLOOD-WATER  DETENTION  BY  BARKER 
AND  ADDICKS  RESERVOIRS,  HOUSTON, 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

F.  Liscum,  R.  L.  Goss,  and  E.  M.  Paul. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report    86-4356, 
1987.  96p,  14  fig,  14  tab,  18  ref,  6  append. 

Descriptors:  *Detention  reservoirs,  *Storm  water, 
*Water  resources  development,  *Environmental 
effects,  *Water  quality,  *Barker  Reservoir,  *Ad- 
dicks  Reservoir,  Texas,  Biological  oxygen  demand, 
Turbidity,  Color,  Nitrogen,  Carbon,  Phosphorus, 
Hydrogen  ion  concentration,  Temperature,  Dis- 
solved oxygen,  Coliforms,  Bacteria. 

The  Barker  and  Addicks  Reservoirs,  located  about 
16  mi  west  of  Houston,  Texas,  provide  flood  deten- 
tion storage  for  storm  runoff.  Of  interest  are  the 
water  quality  characteristics  in  the  study  area  and 
changes  in  water  quality  during  detention.  Study 
area  sampling  sites  were  selected  upstream  along 
Buffalo  Bayou  for  Barker  Reservoir  and  on  Bear 
Creek  and  Langham  Creek  for  Addicks  Reservoir, 
within  the  reservoirs,  near  the  reservoir  outflows, 
and  below  the  confluence  of  each  reservoir  out- 
flow at  the  streamflow  station  Buffalo  Bayou  near 
Addicks.  Flow  data  were  available  at  all  sites 
except  in  the  reservoirs.  Analyses  of  samples  col- 
lected during  both  low  flow  and  storm  runoff 
show  that  in  general,  the  water  of  the  study  areas 
was  low  in  mineralization,  but  the  aesthetics  of  the 
water  was  a  problem.  The  inorganic  constituents, 
trace  metals,  and  pesticides  rarely  exceeded  maxi- 
mum contaminant  levels  recommended  by  the 
EPA  for  public  supply  using  1976  and  1977  criteria 
for  primary  and  secondary  standards.  All  species 
of  nutrients,  except  ammonia  nitrogen  and  phos- 
phorus, almost  always  were  below  the  recom- 
mended maximum  contaminant  levels.  Large 
values  of  suspended  solids,  turbidity,  and  color 
were  common.  Possible  bacterial  problems  are  in- 
dicated because  coliform  bacteria  densities  exceed- 
ed recommended  levels  in  about  25%  of  the  sam- 
ples. The  effects  of  the  reservoirs  on  the  water 
quality  characteristics  of  storm  runoff  were  ana- 
lyzed using  three  approaches:  (1)  a  comparison  of 
the  discharge  weighted  average  values  of  nine 
selected  constituents  at  each  streamflow-gaging 
station  during  four  storms  (biochemical  oxygen 
demand,  suspended  solids,  turbidity,  color,  total 
nitrogen,  total  organic  carbon,  dissolved  solids  and 
total  phosphorus);  (2)  an  analysis  of  the  means  of 
the  discharge  weighted  average  values  computed 
for  the  four  hydrologic  events  using  the  Student  t- 
test,  indicating  that  reservoir  detention  significant- 
ly reduced  suspended  solids;  and  (3)  a  comparison 
at  each  site  of  the  mean,  maximum,  and  minimum 
values  computed  for  seven  constituents  that  did 
not  correlate  with  discharge.  The  only  consistent 
water  quality  changes  observed  were  with  the 
three  bacteria  groups,  which  were  decreased  by 
flood  water  detention.  (I.antz-PTT) 
WX9-06X47 


NONPOINT-SOURCE       DISCHARGES      AND 
WATER     QUALITY     OF    THE     ELK     CREEK 
BASIN,  WEST-CENTRAL  WISCONSIN, 
Geological    Survey,    Madison,    Wl.    Water    Re- 
s'>im  <s  Div, 
s  I  Field, 

Available  from  Hooks  and  Open  File  Report  Sec- 
lion   USGS,  Box  25425,  Denver,  Co  80225.  USGS 

i     Resources    Investigation!    Report    84-4094, 


March  1985.  38p,  8  fig,  24  tab,  23  ref. 

Descriptors:  *Nonpoint  pollution  sources.  *Water 
quality,  *Blk  Creek.  *Bruce  Valley  Creek.  Wis- 
consin, Streamflow,  Stream  discharge.  Suspended 
sediment,  Phosphorus,  Nitrogen,  Ammonia. 

The  Elk  Creek  basin  in  west-central  Wisconsin  was 
studied  during  the  1980  water  year  to  define  the 
water  quality  in  relation  to  streamflow.  Agricultur- 
al nonpoint-source  discharges  were  suspected  of 
contributing  significantly  to  degraded  water  qual- 
ity. Two  water  quality  and  streamflow  gaging 
stations  were  established-one  on  Elk  Creek  near 
Independence  and  the  other  on  Bruce  Valley 
Creek  near  Pleasantville.  Streamflow  for  the  1980 
water  year  was  about  28%  greater  than  average, 
and  precipitation  was  about  36%  greater  than  av- 
erage. At  Elk  Creek,  base  flow  was  about  68%  of 
the  total  stream  discharge  and,  at  Bruce  Valley 
Creek,  base  flow  was  about  56%  of  the  total 
stream  discharge.  Streamflow  at  Elk  Creek  during 
the  study  ranged  from  43  to  1,020  cu  ft/sec;  Bruce 
Valley  Creek  discharges  ranged  from  2.8  to  306  cu 
ft/sec.  The  low  flow  discharges  are  significantly 
greater  than  the  2-year,  7-day  low  flow,  whereas 
the  peak  discharges  were  between  a  2-year  and  a  5- 
year  flood  recurrence  interval.  Suspended-sedi- 
ment yields  were  greatest  at  Bruce  Valley  Creek, 
and  was  215  ton/sq  mi/yr  compared  with  184  ton/ 
sq  mi/yr  for  Elk  Creek.  Double  mass-accumulation 
curves,  however,  indicated  that  loading  rates  were 
similar  for  both  stations.  Suspended  sediment  and 
nutrient  yields  were  slightly  above  the  long-term 
average.  Total  phosphorus  ,  ammonia  nitrogen, 
and  organic  nitrogen  yields  also  were  highest  at 
Bruce  Valley  Creek.  Phosphorus  yields  at  Bruce 
Valley  Creek  were  1,6000  lb/sq  mi/yr  compared 
with  1,350  lb/sq  mi/yr  at  Elk  Creek.  Because  base 
flow  was  a  greater  percentage  of  total  discharge, 
nitrite  plus  nitrate  nitrogen  yields  and  loads  were 
highest  at  Elk  Creek.  All  phosphorus  concentra- 
tions at  Bruce  Valley  and  Elk  Creeks  exceeded 
levels  recommended  by  EPA  to  prevent  the  for- 
mation of  biological  nuisance  growths.  Only  one 
sample,  collected  on  March  18,  1980,  at  Bruce 
Valley  Creek  may  have  exceeded  the  Wisconsin 
Department  of  Natural  Resources  criterion  of 
toxic  levels  for  un-ionized  ammonia  (0.04  mg/L). 
No  samples  from  Elk  Creek  extended  the  criteria. 
(Author's  abstract) 
W89-06853 


GROUND-WATER   QUALITY   IN   WYOMING, 

Geological    Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-06855 


QUALITY  OF  GROUND  WATER  IN  THE 
PUGET  SOUND  REGION,  WASHINGTON, 
1981, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
G.  L.  Turney. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  84-4258, 
1986.  170p,  2  fig,  4  tab,  2  plates,  24  ref. 

Descriptors:  'Groundwater,  *Water  quality, 
*Water  resources  data,  *Water  analysis,  *Washing- 
ton,  Hydrogen  ion  concentration,  Specific  conduc- 
tivity, Iron,  Manganese,  Nitrates,  Bacteria,  Coli- 
forms, Aluminum,  Selenium,  Arsenic,  Barium, 
Cadmiun,  Chromium,  Copper,  Lead,  Mercury, 
Silver,  Zinc,  Heavy  metals,  Drinking  water,  Water 
quality,  Chemical  analysis,  Puget  Sound. 

Groundwater  from  more  than  100  sites  in  the 
Puget  Sound  region,  Washington,  was  sampled  and 
analyzed  in  1981  for  pH,  specific  conductance,  and 
concentrations  of  fecal  coliform  bacteria,  major 
ions,  and  dissolved  iron,  manganese,  and  nitrate. 
20%  of  the  samples  were  analyzed  for  concentra- 
tions of  dissolved  trace  metals  including  aluminum, 
arsenic,  barium,  cadmium,  chromium,  copper,  lead, 
mercury,  selenium,  silver,  and  zinc.  The  predomi- 
nant watei  types  were  calcium  bicarbonate  and 
calcium-magnesium  bicarbonate.  Some  wells  in 
San   Juan   and    Island   Counties  contained   sodium 


chloride  as  a  result  of  seawatcr  intrusion, 
solved  solids  concentrations  were  generally  < 
mg/L.  Iron  concentrations  ^  300  microgran 
in  14'/  of  all  sampler.  Manganese  concentra 
>  50  micrograrns/I.  in  40%  of  all  samples.  Ti 
metal  concentrations  were  generally  <  10  m 
except  for  barium,  copper,  lead,  and  zinc.  Ni 
concentrations  were  <  1.0  mg/L  in  water  fort 
75%  of  the  sites  Concentrations  >  1.0  mg/ 
samples  from  Skagit,  Whatcom,  and  Pierce  C 
ties,  were  probably  due  to  agricultural  activitii 
septic  tanks.  Fecal  coliform  bacteria  were  dete 
in  isolated  instances.  EPA  drinking  water  re| 
tions  were  exceeded  only  in  isolated  instai 
except  for  widespread  excessive  iron  and  ma 
nese  concentrations.  The  historical  data  for 
region  were  also  evaluated  for  the  same  com 
ents.  There  are  quantitative  differences  betv 
historical  and  1981  data,  but  they  may  be  do 
inconsistencies  in  data  collection  and  analy 
methods.  (Author's  abstract) 
W89-06866 


EFFECTS   OF   COAL   MINE    DRAINAGE 

THE  WATER  QUALITY  OF  SMALL  RECI 

ING  STREAMS  IN  WASHINGTON,  1975-77, 

Geological    Survey,    Tacoma,    WA.    Water 

sources  Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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TRACE-METAL  LEACHING  FROM  PLU1 
ING  MATERIALS  EXPOSED  TO  ACI 
GROUNDWATER  IN  THREE  AREAS  OF  1 
COASTAL  PLAIN  OF  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resou 

Div. 

G.  R.  Kish,  J.  A.  Macy,  and  R.  T.  Mueller. 

Available  from  Books  and  Open  File  Report 

tion,  USGS,  Box  25425,  Denver,  CO  80225.  U! 

Water   Resources   Investigations  Report  87-4 

1987.  19p,  2  fig,  6  tab. 

Descriptors:  *Lead,  *Drinking  water,  'Water q 
ity,  Trace  metals,  "Copper,  *New  Jersey,  Al 
tic  Coastal  Plain,  Groundwater,  Tap  water,  Dt 
ing  water,  Domestic  wells,  Alkalinity,  Atla 
County,  Ocean  County,  Hydrogen  ion  concet 
tion. 

The  U.S.  Geological  Survey  analyzed  trace  m 
concentrations  in  tap  water  from  domestic  well 
newly  constructed  homes  in  Berkeley  Towns 
Ocean  County  and  Galloway  Township,  Atla 
County,  N.  J.  The  potable  water  distribution 
terns  in  all  of  the  homes  sampled  are  construe 
primarily  of  copper  with  lead-based  solder  poi 
Home  water  treatment  is  used  in  Berkeley  To 
ship  but  not  in'  Galloway  Township.  Tap  w; 
was  collected  after  the  water  had  been  standiat 
the  pipes  overnight.  In  Berkeley,  6  to  11  sam| 
exceeded  both  the  U.S.  Environmental  Protecl 
Agency's  primary  drinking  water  regulal 
(DWR)  for  lead  (50  microgram/L)  and  the  seco 
ary  drinking  water  regulation  (SDWR)  for  cop 
(1,000  microgram/L).  In  Galloway,  12  of  14  s 
pies  exceeded  the  DWR  for  lead  and  13  of 
exceeded  the  SDWR  for  copper.  After  colled 
the  standing-water  samples,  the  water  was 
running  for  1 5  minutes  and  a  second  sample  \ 
collected.  None  of  the  running-water  samples 
ceeded  the  regulations  for  lead  or  copper.  Av 
able  data  suggest  a  correlation  between  the  r 
dence  time  of  soft,  acidic  groundwater  in  n 
home  plumbing  systems  and  elevated  trace-m< 
concentrations  in  drinking  water  derived  from 
mestic  wells  within  the  New  Jersey  Coastal  Pll 
(USGS) 
W89-06884 
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QUALITY  AND  ITS  RELATION  TO  HYDB 

GEOLOGY     AND     LAND     USE:     POTOMd 

RARITAN-MAGOTHY      AQUIFER     SYSTE 

NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Rcsoun 

Div. 

C.  Barton,  E.  F.  Vowinkel,  and  J.  P.  Nawyn. 

Available  from  Books  and  Open  File  Report  Si 
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USGS.  Box  25425,  Denver,  CO  80225;  paper 
SI.V00.  microfiche  $4.00.  USGS  Water  Re- 
:es  Investigation  Report  87-4023,  1987.  79p,  23 
6  tab.  69  ref 

riptorv  'Groundwater,  'Water  quality,  'Geo- 
ology.  'Water  pollution  sources,  'Land  use, 
V  Jersey.  Organic  compounds.  Trace  metals, 
ients.  Network  design.  Areal  hydrogeology, 
:r  sampling.  Potomac-Raritan-Magothy  aqui- 

relation  of  water  quality  to  hydrogeology  and 

use  was  evaluated  using  analysis  of  water 
les  from  71  wells  in  the  northern  part  of  the 
nac-Raritan-Magothy  aquifer  system  in  New 
p.  The  sampling  network  was  evaluated  for 
ions  in  hydrogeology.  Well  depths,  pumping 

and  the  number  of  wells  in  the  confined  and 
ifined   parts  of  the  aquifer  system   did   not 

among  land-use  groups.  The  influences  of 
(geologic  factors  on  water  quality  were  eval- 

without  considering  land  use.  Shallow  wells 
ie  highest  specific  conductance  and  major  ion 
ntrations.  Water  from  wells  in  the  uncon- 
part  of  the  aquifer  system  had  the  highest 
ved  organic  carbon  concentration.  Dissolved 
n  and   nitrate  concentrations  were  lowest, 

metals  concentrations  were  highest,  and 
Is  were  detected  most  frequently  in  ground- 

from  undeveloped  land.  Major  ions  and 
metals  concentrations  were  lowest,  dissolved 
n  and  copper  concentrations  were  highest, 
esticides  were  most  frequently  detected  in 
jwater  from  agricultural  land.  Nitrate  con- 
tions  were  highest  and  orthophosphate,  ni- 
ind  purgeable  organics  were  detected  most 
ntly  in  groundwater  from  urban  land.  These 
quality  data  were  compared  to  data  from  the 
iquifer  system  in  southern  New  Jersey.  Fre- 
es of  detection  of  purgeable  organics  among 
se  groups  were  similar  in  the  northern  and 
rn  areas.  (USGS) 
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rfAL  SCHEMES  FOR  GROUNDWATER 
JTY  MONITORING  IN  THE  SHALLOW 
FER,  DOUGHERTY  PLAIN,  SOUTH- 
ERN GEORGIA, 

a  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
enng. 

hani,  and  T.  J.  Hall. 

We  from  National  Technical  Information 
:,  Springfield,  VA  22161  as  PB88  202577/ 
ice  codes:  A04  in  paper  copy;  A01  in  micro- 
Georgia  Environmental  Resources  Center 
i,  Report  ERC  03-87,  March  1987.  49p,  26 
tab,  14  ref.  USGS  contract  14-08-0001- 
USGS  project  G 1 219-05. 

jtors:  'Network  design,  'Statistical  meth- 
legional  analysis,  'Water  quality,  'Water 
ment(Applied),       'Georgia,       Dougherty 

tistical  schemes  for  groundwater  quality 
nng  in  the  shallow  aquifer  of  Dougherty 
peorgia  are  presented.  This  aquifer  is  not 
ly  used  for  water  supply  purposes.  Howev- 
the  main  recharge  route  .o  the  principal 
aquifer  which  is  the  primary  source  of 
upply  in  this  rapidly  growing  agricultural 
The  desired  monitoring  network  acts  as  an 
arning  system  for  groundwater  pollution  in 
tayers.  Available  data  on  hydraulic  proper- 
he  shallow  aquifer  was  used  to  identify  the 
chich  should  be  the  primary  locations  for 
g  activities.  The  one  variable  which  ap- 
J  be  most  suitable  for  study  is  leakance 
al  analyses  indicate  that  leakance  has  a  log- 
distnbution  with  a  constant  trend  and  a 
^variance  function.  Ranking  criteria  for  the 
J  of  the  best  sampling  points  are:  the  vari- 
ations, the  medians,  and  the  risk  values. 
the  nature  of  monitoring  network  risk 
will  be  mainly  used  as  the  basis  of  the 
I  activities.  The  results  of  the  risk  rankings 
irate  that  the  southern  tip  of  the  Dougherty 
id  its  upper  central  zone  should  be  the 
»rgets  of  the  monitoring  activities.  (Rou- 
i  Inst.  Tech.) 
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INTERACTIVE  ENVIRONMENTAL  IMPACT 
AND  ECONOMIC  ANALYSIS  OF  THE  BENE- 
FITS OF  POTABLE  GROUNDWATER  ON 
CAPE  COD, 

Woods  Hole  Oceanographic  Institution,  MA. 
For   primary   bibliographic   entry   see   Field    5G 
W89-069 1 1 


SIMPLE  STOCHASTIC  MODEL  PREDICTING 
CONSERVATIVE  MASS-TRANSPORT 

THROUGH  THE  UNSATURATED  ZONE  INTO 
GROUNDWATER, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
J.  S.  Brasino. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8618261.  Ph.  D.  Dissertation,  1986 
254p,  77  fig,  1  tab,  87  ref,  13  append. 

Descriptors:  'Mathematical  models,  'Path  of  pol- 
lutants, 'Infiltration,  'Mass  transfer,  'Groundwat- 
er pollution,  'Model  studies,  Agricultural  chemi- 
cals, Agricultural  runoff,  Bromides,  Tracers,  Flow 
characteristics. 

Random  variables  were  introduced  into  a  physical- 
ly-based mathematical  model  of  transport  to  pre- 
dict the  early  arrival  of  a  tracer  at  the  water  table 
far  in  advance  of  the  center  of  mass  of  a  source 
pulse  of  a  conservative,  non-adsorbing  tracer.  The 
model  was  calibrated  using  field  experiments  A 
randomized  plug  flow  (RPF)  model  was  devel- 
oped and  Jury's  transfer  function  model  (TFM) 
was  defined  in  the  context  of  the  RPF  model. 
Normal  distributions  and  those  adjusted  using  the 
TFM  show  the  best  agreement  with  the  percent  of 
mass  transported  to  the  groundwater  as  determined 
using  well  samples.  Calibration  of  the  model  using 
the  ergodic  hypothesis  in  time  and  assuming  a 
normal  distribution  provided  an  adequate  fit  to 
field  data.  This  procedure  avoids  the  use  of  net 
infiltration,  which  is  difficult  to  obtain,  and  mini- 
mized the  effects  of  sample  intervals.  A  normal 
model  allows  finite  probability  for  negative  values. 
Thus,  a  log  normal  model  is  recommended  to 
simulate  transport  with  high  variability  or  trans- 
port to  shallow  water  tables.  The  RPF  model  will 
probably  provide  good  estimates  of  mass  transport 
to  groundwater  in  sandy  soils.  (Cremmins- 
AEPCO) 
W89-06918 


TIME  SERIES  AND  TRANSECT  ANALYSIS  OF 
WATER  QUALITY  IN  SAYLORVILLE  AND 
RED  ROCK  RESERVOIRS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

V.  O.  Okereke. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8627142.  Ph.D.  Dissertation,  1986 
229p,  38  fig,  133  tab,  101  ref,  append. 

Descriptors:  'Time  series  analysis,  'Water  quality, 
'Reservoirs,  Fourier  analysis,  Ammonia,  Nitrogen! 
Orthophosphates,  Nitrates,  Suspended  solids, 
Phosphates,  Biochemical  oxygen  demand,  Nitrates. 

Transect  studies  and  time  series  analysis  of  water 
quality  were  conducted  for  the  Saylorville  and 
Red  Rock  Reservoirs  in  Iowa.  Three-way  analysis 
of  variance  of  the  transect  data  showed  that  the 
Saylorville  Reservoir  was  thermally  and  chemical- 
ly stratified  during  a  first  study  and  mixed  during  a 
second  one.  The  Red  Rock  Reservoir  was  mixed 
during  the  first  two  of  ten  studies,  but  was  fully  or 
partially  stratified  during  the  other  eight.  Depth 
gradients  of  dissolved  oxygen  concentrations  were 
always  greater  than  the  gradients  of  any  other 
parameter.  Transverse  and  longitudinal  gradients 
were  not  statistically  significant  in  nearly  all  cases 
analyzed  and  short-circuiting  may  not  be  a  signifi- 
cant problems  at  either  of  the  reservoirs.  Time 
series  analysis  results  showed  that  the  trends  in 
ammonia  and  orthophosphate  concentrations  were 
generally  very  low.  Ammonia  concentrations 
rarely  exceeded  the  State  of  Iowa  standards.  De- 
spite more  frequent  incidences  of  extremely  high 
concentrations  of  suspended  solids  and  total  phos- 
phate the  average  concentrations  of  these  param- 


Sources  Of  Pollution— Group  5B 

cters  have  not  been  increasing.  Results  indicated 
that  nitrogenous  fertilizer  use  has  doubled  in  the 
region  during  the  study  period.  But  this  use  did  not 
result  in  a  corresponding  increase  in  the  concentra- 
tions of  nitrite  plus  nitrate  nitrogen.  Instead,  the 
trend  in  their  concentrations  increased  or  de- 
creased as  a  factor  of  runoff.  (Cremmins-AEPCO) 
W89-06920 


MIGRATION  OF  RADIOACTIVE  WASTES 
FROM  SHALLOW  LAND  BURIAL  SITE 
UNDER  SATURATED  AND  UNSATURATED 
CONDITIONS, 

Georgia  Inst,  of  Tech.,  Atlanta.  Div.  of  Graduate 
Studies  in  Health  Physics. 
J.  Whang. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8628369.  Ph.D.  Dissertation,  1986' 
229p,  55  fig,  12  tab,  162  ref,  2  append. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Radioactive  wastes,  'Radioactive 
waste  disposal,  'Land  disposal,  'Unsaturated  flow, 
'Saturated  flow,  Flow  characteristics.  Model  stud- 
ies, Computer  programs,  Finite  element  method 
Migration. 

The  effect  of  hydrologic  flow  conditions  on  the 
migration  of  radionuclides  and  the  ability  of  a 
model  to  predict  the  redistribution  of  radionuclides 
were  studied.  Soil  near  the  waste  disposal  site  at 
the  Savannah  River  Plant  was  used  in  the  flow  and 
transport  experiments.  A  method  for  yielding  a 
constant  unsaturated  flow  was  adequate  within  the 
range  of  applied  negative  pressure  and  confirmed 
that  the  infiltration  of  water  into  a  dry  soil  fol- 
lowed the  wetting  curve  on  the  soil-water  charac- 
teristics. Results  of  transport  experiment  showed 
that  a  relation  exists  between  the  distribution  coef- 
ficient and  hydrologic  flow  effects.  A  two-dimen- 
sional finite  element  model  predicted  the  redistri- 
bution of  low-level  waste  buried  on  site  under 
various  degrees  of  saturation.  The  conservative 
assumption  in  most  models  that  the  soil  is  always 
saturated  may  lead  to  significant  overestimation  of 
radionuclide  migration.  Long-term  prediction  of 
radionuclide  migration  in  a  natural  field  requires 
the  testing  of  mass  balance  and  model  modifica- 
tions to  accommodate  the  hysteresis  effect  and  the 
effect  of  layered  soil,  at  the  expense  of  added 
computational  time.  (Cremmins-AEPCO) 
W89-06923 


STUDY   OF   THERMALLY   INDUCED   TIME- 
DEPENDENT  CANISTER  MIGRATION, 

California  Univ.,  Berkeley.   Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-06926 


GROUNDWATER  CONTAMINATION  ASSESS- 
MENTS, 

Oklahoma  State  Univ.,  Stillwater.  Graduate  Coll. 
For  primary  bibliographic  entry  see  Field  7A 
W89-06927 


CHLORINATED  ORGANICS  REMOVAL 
FROM  CONTAMINATED  SOIL  AND 
GROUNDWATER  BY  MICROORGANISMS, 

Minnesota  Univ.,  Minneapolis.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  5G 
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GEOCHEMISTRY  OF  COPPER  AND  CHRO- 
MIUM ORGANIC  COMPLEXES  IN  NARRA- 
GANSETT  BAY  INTERSTITIAL  WATERS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2L 
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AIR  EMISSIONS  OF  VOLATILE  ORGANICS 
FROM  A  SIMULATED  HAZARDOUS  LIQUID 
WASTE  LAGOON, 

Illinois  Univ.  at  Chicago  Circle.  School  of  Public 
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Health. 

L.  R.  Berrafato. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  Ml  48106, 
Order  No.  8605072  Ph.D.  Dissertation,  1985. 
234p,  27  fig,  58  tab,  54  ref,  7  append. 

Descriptors:  'Wastewater  lagoons,  *Air  pollution, 
•Wastewater  treatment,  "Hazardous  materials, 
"Liquid  wastes,  Volatility.  Mass  transfer,  Model 
studies,  Simulation  analysis. 

Meteorological  data,  waste  lagoon  pool  condition, 
and  liquid  and  air  sampling  data  were  analyzed  to 
compare  predicted  emission  rates,  mass  transfer 
coefficients,  and  air  concentrations  with  theoretical 
models  and  a  box-model  for  dispersion  of  the 
chemicals  into  the  atmosphere  above  the  pool. 
Chlorobenzene  and  toluene  were  put  into  a  dilute 
aqueous  solution  in  a  simulated  hazardous  liquid 
waste  lagoon.  For  both  toluene  and  chlorobenzene, 
approximately  90%  of  the  added  material  was  lost 
either  to  liquid  globules  or  to  air  in  the  first  half 
hour  and  the  overall  mass  transfer  coefficient  gas 
phase  (Kl)  and  emission  rate  (E)  were  better  pre- 
dicted in  the  greater  than  7  hour  range.  For  tolu- 
ene, the  models  were  generally  appropriate  and  the 
predicted  mean  value  of  Kl  ranged  by  a  factor  of 
10  (molecular  weight  ratio  model,  MWR)  to  1/10 
(oxygen  reaeration  ratio  model,  ORR)  of  the  ob- 
served mean  value  for  longer  time  intervals.  For 
chlorobenzene,  the  correlation  was  not  good,  but 
the  magnitude  was  in  agreement  with  the  observed 
values.  The  mean  predicted  value  of  Kl  ranged  by 
a  factor  of  15  (MWR)  to  1/7  (ORR)  of  the  ob- 
served mean  value  for  longer  time  intervals.  Solar 
radiation  was  important  in  terms  of  chemical  re- 
lease. Windspeed  affected  the  air  concentrations 
but  was  not  important  in  terms  of  chemical  release. 
(Cremmins-AEPCO) 
W89-06944 


GROUNDWATER  CONTAMINATION  BY  THE 
HERBICIDE  ATRAZINE,  WELD  COUNTY, 
COLORADO, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 
Microbiology  and  Environmental  Health. 
M.  P.  Wilson. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8705493.  Ph.D.  Dissertation,  1985. 
185p,  29  fig,  32  tab,  239  ref,  2  append. 

Descriptors:  "Path  of  pollutants,  "Fate  of  pollut- 
ants, "Herbicides,  "Groundwater  pollution, 
"Groundwater  movement,  Water  pollution  con- 
trol, Model  studies,  Wastewater  disposal,  Adsorp- 
tion, Degradation,  Mass  transfer,  Mathematical 
models,  Colorado,  South  Platte  River  Valley. 

A  field  study  was  conducted  and  a  groundwater 
transport  model  was  developed  to  investigate  po- 
tential contamination  of  groundwater  underlying 
and  downgradient  from  an  atrazine  treated  site  in 
the  South  Platte  River  Valley,  Colorado.  Ground- 
water from  wells  was  monitored  and  whether  atra- 
zine is  or  is  not  a  conserved  species  in  the  ground- 
water and  the  likelihood  of  N-nitrosatrazine  forma- 
tion from  leached  atrazine  were  assessed.  The 
transport  model  was  used  to  determine  the  trans- 
port rate,  dilution,  and  attenuation  of  atrazine  in 
groundwater.  Atrazine  residues  were  identified  in 
samples  from  beneath  and  downgradient  atrazine- 
treated  fields  in  concentrations  to  2.3  ppb.  A  signif- 
icant decline  in  the  downgradient  groundwater 
concentrations  of  atrazine  was  observed.  The  high- 
est concentration  measured  was  less  than  one-third 
the  suggested  adverse-effect  level  proposed  for 
atrazine  by  the  National  Academy  of  Science 
when  one  percent  of  the  allowable  daily  intake  is 
obtained  from  drinking  water.  Conditions  at  the 
site  indicated  the  unlikelihood  of  N-nitrosatrazine 
formation.  The  steady  state  model  of  atrazine 
transport  through  the  aquifer  underlying  the  site 
revealed  a  marked  influence  by  adsorption  and 
degradation.  Assumed  values  of  atrazine  adsorp- 
tion to  aquifer  solids  yielded  a  significant  delay  in 
atrazine  mass  breakthrough.  (Cremmins-AEPCO) 
W89-06950 


SOLUBILITY,       MOBILITY       AND       PLANT 
UPTAKE  OF  TOXIC  ELEMENTS  IN  RETORT- 


ED OIL  SHALES  AS  AFFECTED  BY  RECAR- 
BONATION, 

Colorado    State    Univ.,    Fort    Collins.    Dept,    of 
Agronomy. 
K.  J.  Reddy. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  Ml  48106, 
Order  No.  8705479.  Ph.D.  Dissertation,  1986. 
106p,  14  fig,  16  tab,  54  ref,  append. 

Descriptors:  "Solubility,  "Oil  shale,  "Mine  recla- 
mation, "Groundwater  pollution,  "Water  pollution 
control,  Leaching,  Carbonates,  Calcium,  Magnesi- 
um, Alkalinity,  Solid  wastes,  Toxicity,  Revegeta- 
tion. 

The  solid  phases  controlling  calcium  and  magnesi- 
um activities  and  the  high  alkalinity  of  retorted 
shales  were  determined.  The  recarbonation  of  the 
shales  was  monitored  and  the  mineral  transforma- 
tions that  occur  as  C02(g)  is  supplied  to  them  were 
examined.  A  method  for  the  recarbonation  of  the 
shales  was  developed.  The  solubility  of  trace  ele- 
ments in  retorted  shales  was  determined  before  and 
after  recarbonation  and  the  effect  of  recarbonation 
on  the  teachability  and  plant  uptake  of  trace  ele- 
ments was  examined.  Chemical  equilibrium  princi- 
ples can  be  used  to  explain  solubility  relationships 
and  mineral  transformations  of  retorted  shales.  The 
high  pH  near  11.5  of  many  retorted  shales  results 
when  solubility  control  shifts  from  calcite  to  Ca 
and  Mg  silicates,  because  of  loss  of  C02(g).  Recar- 
bonation, however,  returned  this  control  back  to 
carbonates  and  atmospheric  C02(g)  as  pH  again 
dropped  to  8.5.  The  findings  are  useful  in  develop- 
ing reclamation  programs  for  revegetating  retorted 
shales,  for  minimizing  the  leaching  of  toxic  ele- 
ments into  groundwater,  and  for  preventing  the 
movement  of  toxic  elements  into  the  food  chain. 
(Cremmins-AEPCO) 
W89-06953 


BIODEGRADATION  OF  ORGANIC  CONTAMI- 
NANTS IN  THE  SUBSURFACE  OF  HAZARD- 
OUS WASTE  SITES, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-06957 


SEDIMENT  AND  PHOSPHORUS  LOAD  TO 
STREAMFLOW  FROM  NATURAL  AND  DIS- 
TURBED WATERSHEDS  IN  NORTHEASTERN 
MINNESOTA, 

Minnesota  Univ.,  Minneapolis.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-06965 


SULFATE  CONTAMINATION  IN  GROUND- 
WATER NEAR  AN  ABANDONED  MINE:  HY- 
DROGEOCHEMICAL  MODELING,  MICROBI- 
OLOGY AND  ISOPTOPE  GEOCHEMISTRY, 

Wisconsin  Univ. -Madison. 
L.  E.  Toran. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8623704.  Ph.D.  Dissertation,  1986. 
213p,  46  fig,  17  tab,  146  ref,  append. 

Descriptors:  "Model  studies,  "Acid  mine  drainage, 
•Groundwater  pollution,  "Sulfates,  "Groundwater 
movement,  "Water  pollution  control,  "Mine 
wastes,  Computer  models,  Microbiological  studies. 
Geochemistry,  Isotope  studies,  Wisconsin. 

Sulfate  contamination  in  a  carbonate  aquifer  near 
abandoned  zinc  and  lead  mines  in  Wisconsin  was 
studied  using  geochemical  computer  modeling,  iso- 
tope interpretation,  microbiological  sampling,  labo- 
ratory experiments,  and  groundwater  flow  model- 
ing. A  three-dimensional  groundwater  flow  model 
suggests  that  groundwater  will  begin  to  flow  away 
from  the  mines  between  1989  and  1994.  However, 
because  of  dilution,  sulfate  levels  should  remain 
low  in  areas  distant  from  the  mines.  Modeling 
using  the  USGS  program  PHREEQE  showed  the 
importance  of  dolomite,  calcite,  C02,  and  iron  hy- 
droxides in  controlling  the  water  chemistry. 
Carbon  isotope  modeling  results  were  consistent 
with  dilution  of  contaminated  water.  Microbiologi- 


cal sampling  and  sulfur  isotopes  indicated  It 
Thiobacillus  bacteria  that  thrive  under  neutral  i 
conditions  may  be  involved  in  the  oxidation  pre 
ess  Acidophilic  bacteria  were  also  found  In  sti 
ile  experiments  there  was  negligible  sulfur  isoto 
fractionation  between  solid  sulfides  and  dissolvi 
sulfate.  Experiments  inoculated  with  Thiobaci 
showed  sulfate  0  to  5%  lighter  than  sulfa 
Oxygen  isotope  ratios  from  both  inoculated  ai 
sterile  experiments  indicated  a  large  portion 
sulfate  oxygen  comes  from  water  rather  than  fro 
atmospheric  oxygen.  (Cremmins-AEPCO) 
W89-06972 

5C.  Effects  Of  Pollution 


DIRECT  VIABLE  COUNTING  METHOD  FC 
MEASURING  TOLERANCE  OF  AQUATIC  M 
CROBIAL  COMMUNITIES  TO  HG(2-t-), 

Technology  Applications,  Inc.,  Gulf  Breeze,  Fl 
For  primary  bibliographic  entry  see  Field  7B. 
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CHEMICAL  QUALITY  OF  MATERNA 
DRINKING  WATER  AND  CONGENITA 
HEART  DISEASE, 

Brown  Univ.,  Providence,  RI.  Div.  of  Biologic 

and  Medical  Sciences. 

S.  Zierler,  M.  Theodore,  A.  Cohen,  and  K.  J. 

Rothman. 

International  Journal  of  Epidemiology   1JEPBI 

Vol.  17,  No.  3,  p  589-594,  September  1988.  5  tal 

16  ref. 

Descriptors:  "Water  quality,  "Potable  wale 
•Human  pathology,  "Water  pollution  effect 
Water  pollution,  Toxicity,  Congenital  heart  di 
ease,  Chemical  exposure,  Selenium,  Lead,  Merci 
ry,  Arsenic,  Statistical  analysis.  Population  exp< 
sure,  Water  quality  standards,  Public  health. 

A  case-control  study  was  undertaken  to  investigat 
the  association  between  chemicals  in  matenu 
drinking  water  consumed  during  pregnancy  an 
congenital  heart  disease  in  the  offspring.  Two  hut 
dred  seventy  affected  children  and  665  health 
children  were  enrolled  in  the  study.  Informatk) 
on  contaminant  levels  in  maternal  drinking  wate 
was  available  from  records  of  routine  water  anal) 
sis  of  samples  taken  from  public  taps  in  the  con 
munities  where  the  mothers  resided  during  prej 
nancy.  Mothers  provided  information  during 
telephone  interview  on  their  health,  pregnane; 
management,  and  demographic  characteristic 
Nine  inorganic  metals  were  analyzed  for  detectioi 
of  an  association  with  congenital  heart  disease.  Th 
chemical  exposures  of  particular  interest  were  at 
senic,  lead,  mertury  and  selenium.  None  of  th 
chemicals  was  associated  materially  with  an  in 
crease  in  the  frequency  on  congenital  heart  diseas 
overall.  Arsenic  exposure  at  any  detectable  leve 
was  associated  with  a  3-fold  increase  in  occurrence 
of  coarctation  of  the  aorta  (prevalence  odds  ratK 
=  3.4,  95%  confidence  interval  =  1.3-8.9).  Detect 
able  traces  of  selenium  in  drinking  water  wen 
associated  with  a  lower  frequency  of  any  congeni 
tal  heart  disease  than  was  observed  among  childrei 
exposed  to  drinking  water  not  containing  detects 
ble  levels  of  selenium  (prevalence  odds  ratio  = 
0.62,  95%  confidence  limits  =  0.40-0.97).  A  dose 
response  effect  was  observed  over  4  levels  of  sele 
nium  exposure.  Non-differential  errors  in  the  meas 
urement  and  classification  of  exposure  to  contami 
nants  routinely  monitored  in  drinking  water  could 
account  for  lack  of  positive  findings.  In  addition 
most  of  the  contaminant  levels  were  below  the 
maximum  levels  set  by  the  Environmental  Protec- 
tion Agency,  so  that  lack  of  evidence  of  effect  may 
have  been  due  to  the  low  exposure  levels  in  this 
population.  (Author's  abstract) 
W89-05869 


WATER  SUPPLY,  SANITATION  AND  HOUS- 
ING IN  RELATION  TO  THE  RISK  OF  INFANT 
MORTALITY  FROM  DIARRHEA, 

Universidade  Federal  de  Pelotas  (Brazil).  Dept.  de 
Medicina  Social. 

C.  G.  Victora,  P.  G.  Smith,  J.  E.  Vaughan,  L.  C. 
Nobre,  and  C.  Lombardi. 
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irnational  Journal  of  Epidemiology  IJEPBF. 
I.  17.  No.  3.  p  651-654,  September  1988.  2  tab. 
ref. 

fcriplors:  'Domestic  water.  'Epidemiology, 
iiman  pathology.  'Water  pollution  effects, 
ortality.  'Sanitation.  Water  quality.  Children, 
rrhea.  Risks. 

a  population-based  case-control  study  in  the 
ropolitan  areas  of  Porto  Alegre  and  Pelotas  in 
Ihern  Brazil,  children  dying  in  infancy  from 
rhea  were  compared  to  neighborhood  controls 
;rms  of  several  social  and  environmental  varia- 
.  Factors  found  to  be  significantly  associated 
l  an  increased  risk  of  death  from  diarrhea  in- 
led  the  non-availability  of  piped  water,  the 
:nce  of  a  flush  toilet,  residence  in  a  poorly  built 
se  and  household  overcrowding.  When  adjust- 
l  was  made  for  confounding  variables  and  the 
ual  confounding  effect  of  the  environmental 
ables  on  each  other,  the  only  association  that 
ained  statistically  significant  was  that  with  the 
lability  of  piped  water.  The  association  with 
r  housing  was  almost  significant  (rho  =  0.052). 
ipared  to  those  with  water  piped  to  their 
ie,  those  without  easy  access  to  piped  water 
s  found  to  be  4.8  times  more  likely  to  suffer 
it  death  from  diarrhea  (95%  confidence  inter- 
1.7  to  13.8)  and  those  with  water  piped  to  their 
but  not  to  their  house  had  a  1.5  times  greater 
(95%  confidence  interval  0.8  to  3.0).  (Author's 
■act) 
-05870 


UARY    REHABILITATION:   THE    GREEN 
STORY, 

»nsin  Univ. -Madison.  Sea  Grant  Inst, 
primary  bibliographic  entry  see  Field  4C 
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SMIDS  IN  THE  BACTERIAL  ASSEM- 
CE  OF  A  DYSTROPHIC  LAKE:  EVI- 
CE  FOR  PLASMID-ENCODED  NICKEL 
(STANCE, 

Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 

l  F.R.). 

hutt. 

obial  Ecology  MCBEBU,  Vol.  17,  No    1    p 

,  January/February  1989.  3  fig,  3  tab,  35  ref. 

riptors:  'Lakes,  'Dystrophic  lakes,  'Aerobic 
na,  'Nickel,  'Resistance,  'Water  pollution, 
er  pollution  effects,  Plasmids,  Humic  corn- 
is,  Heavy  metals,  Aromatic  compounds, 
en,  Biotransformation. 

■two  aerobic  bacterial  strains  isolated  from 
inproductive  dystrophic  Lake  Skarshultsjon 
h  Sweden)  were  screened  fpr  plasmids.  One 
of  the  isolates  harbored  multiple  plasmids 
y  of  similar  high  molecular  weights  (  >  25 
I.  The  plasmid-bearing  strains  were  members 
e  common  aquatic  taxa  Pseudomonas  spp  , 
tobacter  sp.,  Alcaligenes  sp.,  Aeromonas/ 
3  group,  and  Enterobacteriaceae  (taxonomy 
itative).  The  majority  of  isolates  displayed 
)le  resistance  to  antibiotics  and  heavy  metals, 
of  them  were  capable  of  degrading  aromatic 
ounds.  Three  isolates  were  chosen  for  curing 
iments.  Only  strain  S-68,  an  Alcaligenes  sp„ 
be  cured  of  one  of  its  two  plasmids.  It 
red  the  two  cryptic  plasmids  pQQ32  and 
0  of  32  and  ca.  70  Mdal,  and  the  latter  was 
jated  during  ethidium  bromide  treatment.  Pa- 
strain  S-68  was  capable  of  degrading  some 
:  nonchlorinated  phenolic  compounds  and 
yed  resistance  to  a  broad  spectrum  of  antibi- 
and  the  heavy  metals  Co(  +  2),  Ni(  +  2), 
2),  Cd(  +  2),  and  Hg(  +  2).  Derivative  strain 
•I  lost  its  resistance  to  nickel,  suggesting  seg- 
d  plasmid  pQQ70  coded  for  nickel  resist- 
Transformation  experiments  to  restore  nickel 
nee  in  the  cured  derivative  strain  were  not 
sful.  (Author's  abstract) 
15967 


CTS  OF  SIMULATED  ACID  RAIN  ON 
525  LEACHATE  ACIDIFICATION  OF  A 
SGTON  SILT  LOAM, 


California  Univ..  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

B.  C.  Lilieholm,  and  S.  E.  Feagley. 

Soil  Science  SOSCAK,  Vol.  146,  No.   1    p  44-50 

July  1988.  6  fig,  4  tab,  20  ref. 

Descriptors:  'Acidic  soils,  'Soil  contamination, 
'Acid  rain,  'Simulated  rainfall,  'Leachates, 
'Water  pollution  effects,  Fate  of  pollutants,  Silt, 
Acidification,  Loam,  Rainfall  impact.  Water  pollu- 
tion, Hydrogen  concentration.  Conductivity,  Alu- 
minum. 

A  laboratory  investigation,  to  provide  information 
on  possible  effects  on  soil  and  soil  leachate  result- 
ing from  large  volumes  of  acid  input,  is  described. 
Soil  cores  with  a  diameter  of  5  cm  to  a  depth  of 
15.2  cm  were  collected  from  a  Lexington  silt  loam. 
Simulated  precipitation  with  adjusted  pH  values  of 
3.7,  4.7,  and  5.7  was  applied  to  the  soil  cores  in 
increments  of  5000  ml  per  d  until  total  applications 
approximating  10,  20,  40  and  80  yr  of  effective 
rainfall  in  Louisiana  were  reached.  The  exchange- 
able acidity,  exchangeable  Al,  and  KC1  pH  were 
measured  from  2.5  cm  sections  of  the  soil  cores 
after  treatment.  The  leaching  solution  of  pH  3.7 
after  80  yr  volume  of  application  had  the  greatest 
effect  on  soil  pH,  exchangeable  acidity,  and  ex- 
changeable Al.  Leachate  pH,  electrical  conductivi- 
ty, and  cumulative  Al  were  measured  after  each  5 
yr  of  volume  of  application.  The  leachate  pH 
values  caused  by  the  3.7  and  4.7  pH  leaching 
solutions  were  higher  than  the  initial  leaching  solu- 
tion pH  values.  The  leaching  solution  of  pH  3  7 
however,  caused  the  lowest  leachate  pH  and  high- 
est electrical  conductivity  and  cumulative  Al.  The 
volume  of  application  caused  no  major  trends  in 
the  data.  (Author's  abstract) 
W89-06012 


VOLATILE  COMPOUNDS  IN  FLAVOR-TAINT- 
ED FISH  FROM  THE  UPPER  WISCONSIN 
RIVER, 

Wisconsin  Univ.-Madison.  Environmental  Toxicol- 
ogy Center. 

T.  P.  Heil,  and  R.  C.  Lindsay. 
Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  23,  No.  5,  p  489-512,  October  1988 
1  fig,  1  tab,  56  ref. 

Descriptors:  'Volatile  organic  compounds,  'Taste, 
'Fish,  'Wisconsin  River,  'Pulp  wastes,  'Water 
pollution  effects,  Organoleptic  properties,  Munici- 
pal wastes,  Tissue  analysis. 

Results  of  systematic  studies  are  presented  on  the 
volatile  compounds  present  in  non-tainted  fish  and 
flavor-tainted  fish  from  a  section  of  the  upper 
Wisconsin  River  that  is  influenced  by  several  pulp 
and  paper  mills,  municipalities  and  other  industry. 
Attention  has  been  focused  on  compounds  with 
aroma  qualities  indicative  of  a  potential  for  flavor- 
tainting  of  fish.  Fillets  from  Walleye  pike  and 
Northern  pike  captured  from  the  river  were  ana- 
lyzed for  volatile  aromatic  components  using  si- 
multaneous steam  distillation-extraction  and  gas 
chromatography/mass  spectrometry  techniques. 
Based  on  comparative  odor  assessments  of  eluting 
gas  chromatography  fractions  and  gas  chromatog- 
raphy/mass spectrometry  analysis  between  control 
and  tainted  fish,  trace  amounts  of  alkylphenols  and 
thiophenol  were  identified  as  the  principal  contrib- 
utors to  flavor  tainting  found  in  fish  during  the 
spring  of  the  year.  Geosmin  and  2-methylisobor- 
neol  were  major  contributors  to  mustiness  flavor- 
tainting  occurring  in  fish  captured  in  the  late 
summer  and  were  more  abundant  in  downstream 
fish  than  in  upstream  control  fish.  (Miller-PTT) 
W  89-060 13 


MULTIPLE  TOXICITY  AND  ACCUMULATION 
OF  HEAVY  METALS  IN  TWO  BIVALVE  MOL- 
LUSC SPECIES, 

Tvarminne  Zoological  Station  (Finland). 

S.  Kaitala. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  6/7,  p  23-32,   1988.  3  fig,  7  tab,  35  ref. 

Descriptors:   'Water  pollution  effects,  'Bioaccu- 

mulation,    'Heavy   metals,    'Mollusks,  'Toxicity 

Clams,  Mytilus,  Metabolism,  Path  of  pollutants, 
Copper,  Zinc,  Manganese. 


Effects  Of  Pollution— Group  5C 

Single  and  combined  additions  of  copper  (0.2  mg/ 
L),  zinc  (0.4  mg/L)  and  manganese  (2  mg/L)  were 
used  to  examine  the  multiple  accumulation  and 
toxicity  of  these  metals  in  sessile  blue  mussel  Myti- 
lus edulis  and  burrowing  clam  Macoma  baltica  in  a 
2(cubed)-factorial  experiment.  Concentrations  of 
metals  were  analyzed  with  atom  absorption  spec- 
trometry. The  accumulation  of  metals  and  their 
toxicity  were  determined  by  regression  analyses. 
The  presence  of  copper  ions  stimulated  the  accu- 
mulation of  zinc  and  manganese  in  mussels  so  that 
the  concentration  of  manganese  was  100%  and 
zinc  25%  higher  than  without  copper  additions.  In 
accumulation  of  manganese  and  copper  in  clams, 
other  metals  did  not  have  any  effect  and  zinc  did 
not  accumulate  at  all.  The  values  of  lethality  (LC 
sub  50)  were  127  micrograms  Cu/L  for  mussels  in 
8  days  and  54  micrograms  Cu/L  for  clams  in  10 
days.  (Author's  abstract) 
W89-060I6 


DOSE-RELATED  TOXICITY  OF  COPPER  AND 
CADMIUM  IN  STRIPED  BASS  LARVAE 
FROM  THE  CHESAPEAKE  BAY:  FIELD  CON- 
SIDERATIONS, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
D.  A.  Wright. 

Water  Science  and  Technology  WSTED4  Vol 
20,  No.  6/7,  p  39-48,  1988.  9  fig,  24  ref. 

Descriptors:  'Toxicity,  'Cadmium,  'Copper 
'Bass,  'Larvae,  'Chesapeake  Bay,  Bioaccumula- 
tion,  Estuaries,  Lethal  limit,  Heavy  metals,  Pollu- 
tion load,  Sediments. 

Copper  and  cadmium  monitoring  in  Chesapeake 
Bay  sediments  indicates  that  metal  contamination 
exists  in  nursery  areas  for  striped  bass  (Morone 
saxatihs),  which  has  been  in  serious  decline  over 
the  last  17  years.  Whole  water  metal  concentra- 
tions in  one  spawning  river  were  within  an  order 
of  magnitude  of  published  acutely  toxic  concentra- 
tions. Larval  striped  bass  were  exposed  in  the 
laboratory  to  copper  and  cadmium  concentrations 
which  were  acutely  toxic  over  a  96  h  period  (24 
and  19  micrograms/L,  respectively),  and  to  sub- 
lethal concentrations  of  these  metals  over  a  three 
week  period.  Larvae  from  acutely  toxic  metal 
treatments,  sub-lethal  metal  concentrations  and 
control  tanks  were  analyzed  for  cadmium  and 
copper  and  the  frequency  distribution  of  metal 
body  burdens  was  compared  with  field  data.  The 
distribution  of  copper  concentrations  in  laborato- 
ry-exposed larvae  was  completely  within  the  range 
of  field  specimens,  and  there  was  considerable 
overlap  in  cadmium  frequency  distributions  from 
laboratory  and  field  larvae.  These  results  together 
with  other  published  data  suggest  that  environ- 
mental metal  concentrations  in  some  spawning 
tributaries  of  the  Chesapeake  Bay  may  pose  a 
threat  to  striped  bass,  and  the  suggestion  is  made 
that  greater  efforts  should  be  made  to  link  labora- 
tory and  field  toxicological  data.  (Author's  ab- 
stract) 
W89-060I8 


EFFECTS  OF  SEWAGE  SLUDGE  DISPOSAL 
TO  SEA  -  THE  OUTER  THAMES  ESTUARY, 
U.K., 

Water  Research  Centre,  Medmenham  (England). 
K.  Whitelaw,  and  M.  J.  Andrews. 
Water  Science  and  Technology  WSTED4    Vol 
20,  No.  6/7,  p  183-191,  1988.  7  fig,  3  tab,  14  ref. 

Descriptors:  'England,  'Ocean  dumping,  'Sludge 
disposal,  'Thames  estuary,  'Water  pollution  ef- 
fects, 'Estuarine  environment,  Environmental  ef- 
fects, Path  of  pollutants.  Sediment  transport,  Ra- 
dioactive tracers,  Coliforms,  Fish  diseases,  Suble- 
thal effects. 

Sewage  sludge  disposal  in  the  Outer  Thawes  estu- 
ary is  the  largest  operation  of  its  kind  in  the  United 
Kingdom.  This  paper  reports  interim  results  from  a 
four-year  study  of  the  effects  of  this  sludge  upon 
the  environment  of  the  outer  estuary.  Using  radio- 
labeled sludge  and  fecal  bacteria,  the  sludge  was 
shown  to  disperse  widely  soon  after  disposal.  Dis- 
persion in  the  sediments  is  being  followed  over  a 
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period  of  one  year.  Mussels  placed  in  cages  along 
the  known  dispersion  path  of  sludge  in  the  water 
column  exhibited  sub-lethal  physiological  stress. 
However,  the  benthic  infauna  distributions  were 
shown  to  be  related  principally  to  sediment  charac- 
teristics and  no  effect  due  to  sludge  could  be 
detected.  The  incidence  of  epidermal  diseases  in 
fish  was  low  and  that  from  the  vicinity  of  the 
disposal  ground  was  similar  to  that  from  a  nearby 
commercially-fished  area  to  which  the  sludge  did 
not  disperse.  (Author's  abstract) 
W89-06033 


SUSCEPTIBILITY    OF    U.S.    ESTUARIES    TO 
POLLUTION, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06036 


INTRODUCTION:  AQUATIC  ORGANISMS  AS 
INDICATORS  OF  ENVIRONMENTAL  POLLU- 
TION, 

National   Marine   Fisheries   Service,    Miami,    FL. 

Southeast  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06046 


BIOLOGICAL  INDICATORS  AND  BIOLOGI- 
CAL EFFECTS  OF  ESTUARINE/COASTAL 
POLLUTION, 

National  Marine  Fisheries  Service,  Oxford,  MD. 

Northeast  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06047 


SMALL  FISH  MODELS  FOR  IDENTIFYING 
CARCINOGENS  IN  THE  AQUEOUS  ENVI- 
RONMENT, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  MS. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-06048 


CAGED  FISH  AS  MONITORS  OF  POLLU- 
TION: EFFECTS  OF  CHLORINATED  EFFLU- 
ENT FROM  A  WASTEWATER  TREATMENT 
PLANT, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06049 


ABNORMALITIES  AND  DISEASES  OB- 
SERVED IN  COMMERCIAL  FISH  CATCHES 
FROM  BISCAYNE  BAY,  FLORIDA, 

R.  H.  Skinner,  and  W.  Kandrashoff. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

5,  p  961-966,  October  1988.   1  fig,  4  tab,  20  ref. 

Descriptors:  *Fish,  *Florida,  *Fish  diseases, 
*Animal  pathology,  *Water  pollution  effects,  *Bis- 
cayne  Bay,  Urban  regions,  Fish  harvest,  Marine 
fisheries,  Fisheries,  Marine  environment. 

Many  of  the  most  productive  fishing  grounds  in 
the  United  States  are  estuaries  and  bays  which  are 
located  near  population  and  industrial  centers,  and 
therefore  subjected  to  pollution.  Observations 
made  on  17  fish  species  from  commercial  catches 
harvested  in  north  Biscayne  Bay,  Florida,  an  urban 
area,  showed  high  numbers  of  individuals  suffering 
from  abnormalities  and  diseases.  Seven  groups  of 
disorders  most  frequently  affected  bottom  feeders. 
Fin  and  integumental  hemorrhages  occurred  in  all 
individuals  in  26  of  43  catches  of  Mugil  cephalus 
(striped  mullet),  and  in  all  individuals  in  24  of  30 
catches  of  Micropogon  undulatus  (Atlantic  croak- 
er). Disorders  occurring  consistently  in  a  location 
exposed  to  pollutants  but  uncommon  in  other  areas 
of  the  species'  range  point  to  environmental  stress 
as  a  probable  cause.  (Author's  abstract) 
W 89-06050 


DKTERMINING  THE  RELATIONSHIP  BE- 
TWEEN WATER  QUALITY  AND  INFECTIOUS 
DISEASE  IN  FISHERY  POPULATIONS, 

North   Carolina   State   Univ.   at    Raleigh.   Coll.   of 


Veterinary  Medicine. 
E.  J.  Noga. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No 
5,  p  967-973,  October  1988.  4  fig,  1  tab,  21  ref. 
Univ.  of  North  Carolina  Water  Resources  Re- 
search Institute  Grant  70054  and  NOAA  Office  of 
Sea  Grant  NA  83AA-D-0012. 

Descriptors:  *Fish  diseases,  *Fish  populations, 
*Water  pollution  effects,  'Pathogenic  fungi, 
*Fungi,  'Epidemiology,  Infection,  Estuarine  envi- 
ronment, Epidermis. 

Diseases  in  wild  fish  populations  may  have  multi- 
ple economic  and  social  impacts.  Epidemics  of 
infectious  diseases,  which  are  associated  with  the 
presence  of  some  microbe  or  parasite,  have  recent- 
ly been  observed  in  several  major  estuarine  sys- 
tems in  the  eastern  United  States.  The  most  preva- 
lent of  these  problems  is  ulcerative  mycosis  (UM), 
a  fungal  infection.  The  agents  responsible  for  UM 
and  many  of  these  other  diseases  are  opportunistic 
pathogens  that  are  not  believed  to  infect  normal, 
immunocompetent  individuals.  While  inroads  have 
been  made  into  determining  the  infectious  agents 
associated  with  these  diseases,  very  little  is  known 
of  how  pollution  may  influence  their  prevalence. 
Understanding  the  importance  of  pollution  re- 
quires an  awareness  of  all  the  environmental  condi- 
tions that  can  affect  the  health  of  wild  populations. 
A  multistep  examination  of  the  interactions  be- 
tween the  host,  pathogen(s),  and  environment  in- 
volves the  following:  (1)  identify  and  differentiate 
disease;  (2)  reproduce  the  disease  under  controlled 
conditions;  (3)  determine  factors  that  may  influ- 
ence the  pathogenicity  of  the  infectious  agent;  (4) 
identify  zones  of  high  and  low  risk  for  infection; 
(5)  correlate  specific  water  quality  factors  with 
high  and  low  risk  sites;  (6)  reproduce  the  disease 
using  the  specific  water  quality  risk  factors;  and  (7) 
determine  appropriate  controls.  (Vernooy-PTT) 
W 89-06051 


FISH  TUMORS  AND  ECOLOGICAL  SURVEIL- 
LANCE: A  CAUTIONARY  EXAMPLE  FROM 
PORT  PHILLIP  BAY, 

British  Industrial  Biological  Research  Association, 

Carshalton  (England). 

G.  C.  Hard. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

5,  p  975-980,  October  1988.  4  fig,  6  tab,  27  ref. 

Descriptors:  *Bioindicators,  *Water  pollution  ef- 
fects, *Fish  diseases,  Animal  pathology,  Tumors, 
Pathology,  Fish,  Fish  physiology,  Parasitism,  Car- 
cinogens, Australia. 

Interest  in  the  development  of  strategies  using 
faunal  populations  for  monitoring  chemical  con- 
tamination of  the  environment  was  promoted,  in 
part,  by  earlier  investigations  of  skin  lesions  that 
were  mistakenly  diagnosed  as  epidermal  papillo- 
mas in  flatfish  from  Pacific  coastal  waters  of  the 
northern  hemisphere.  A  survey  aimed  at  exploring 
chemical  pollution  effects  was  also  undertaken  in 
the  southern  hemisphere  in  Port  Phillip  Bay,  Aus- 
tralia, where  over  15,000  fish,  involving  ten  mainly 
bottom-feeding  species,  were  sampled.  Only  two 
cases  of  true  neoplasia  (both  in  the  sand  flathead) 
were  found,  but  there  was  a  high  prevalence  of 
cancer-like  growths  in  certain  species  of  leather- 
jacket  and  a  low  prevalence  in  spiky  globe  fish. 
Morphological  analysis  proved  these  to  be  suba- 
cute inflammatory  or  chronic  granulomatous  reac- 
tions possibly  due  to  parasitic  infestation.  These 
findings  are  discussed  in  relation  to  recent  work 
that  shows  the  epidermal  papilloma  to  be  a  pseudo- 
tumor. The  study  underlines  the  need  for  caution 
in  evaluating  epizootic  fish  tumors.  Accurate  dis- 
crimination between  nonneoplastic  inflammatory 
or  proliferative  reactions  and  true  neoplasia  is  criti- 
cal for  the  identification  of  faunal  indicators  of 
environmental  contamination  by  carcinogens. 
(Vernooy-PTT) 
W89-06052 


EFFECT  OF  BIOLOGICAL  VARIABILITY  ON 
MONITORING  STRATEGIES:  METALLOTH- 
IONEINS  AS  AN  EXAMPLE, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 
Beaufort  Lab. 


For  primary  bibliographic  entry  see  Field  5A. 

W89-06053 


FISH  EMBRYOS:  PRACTICAL  INDICATO 
OF  ENVIRONMENTAL  QUALITY  Ol  SI 
NIFICANCE  TO  FISHERIES, 

National   Marine  Fisheries  Service,   Milford.  £ 

Milford  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06055 


STRUCTURE  AND  SENSORY  ANALYSES  ( 
TAINTING  SUBSTANCES  IN  FINN! 
FRESHWATER  ENVIRONMENTS, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemist 
For  primary  bibliographic  entry  see  Field  5A. 
W89-06107 


PETROLEUM-LIKE  OFF-FLAVOUR  IN  SI 
SONED  HERRING  ROE, 

Nichiro   Fisheries   Co.    Ltd.,    Kanagawa   (Japa 

Research  Lab. 

T.  Sato,  N.  Matsuoka,  H.  Sugihara,  H.  Akazawa 

and  T.  Motohiro. 

Water  Science  and  Technology  WSTED4,  V 

20,  No.  8/9,  p  49-53,  1988.  4  fig,  6  ref. 

Descriptors:  *Styrene.  *Taste,  *Hydrocarbo 
•Fish  eggs,  'Herring,  'Pollutant  identificatii 
'Odors,  'Water  pollution  effects,  Organolep 
properties,  Fish,  Organic  compounds,  Aroma 
compounds,  Water  quality,  Yeasts,  Chromatog 
phy,  Gas  chromatography,  Mass  spectromet 
Foods. 

A  petroleum-like  off-flavor  found  in  seasoned  h 
ring  roe  was  implicated  as  styrene  by  head-sps 
gas  chromatography  and  gas  chromatograpl 
mass  spectrometry.  The  styrene  was  not  detect 
in  the  plastic  packaging  film  or  in  samples  of  fr< 
and  normal  seasoned  roe.  However,  one  strain 
yeast  was  isolated  from  an  off-flavored  sample 
seasoned  herring  roe.  The  styrene  was  subseque 
ly  produced  in  a  test  seasoning  solution  into  whi 
the  yeast  isolate  had  been  inoculated  and  incubal 
at  25  C.  The  yeast  isolate  was  identified  as  Toi 
lopsis  Candida.  It  is  therefore  suggested  that  oca 
rence  of  styrene  in  the  seasoned  herring  roe 
prevented  by  inhibiting  the  growth  of  T.  candi 
in  this  food.  However,  the  precursor  of  styre 
and  the  origin  of  the  microorganism  are  not  ; 
known.  These  factors  are  under  investigation.  (A 
trior's  abstract) 
W89-06108 


POTENT  ODOUR-CAUSING  CHEMICA1 
ARISING  FROM  DRINKING  WATER  DISI 
FECTION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  En; 
nee  ring. 

For  primary  bibliographic  entry  see  Field  5F. 
W  89-06 109 


CHEMISTRY       OF       OFF-FLAVOURS      1 
MARINE  ORGANISMS, 

Commonwealth  Scientific  and  Industrial  Resean 

Organization,    North    Ryde   (Australia).    Div. 

Food  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06110 


WATER  BLOOMS  OF  UROGLENA  AMER 
CANA  AND  THE  IDENTIFICATION  C 
ODOROUS  COMPOUNDS, 

Kobe  City  Water  Works  Bureau  (Japan)    VVal 

Quality  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06111 


OFF-FLAVOR  IN  THE  CHANNEL  CATFIS 
(ICTALURUS  PUNCTATUS)  DUE  TO  2-MET1 
YLISOBORNEOL  AND  ITS  DEHYDRATIO 
PRODUCTS, 

Mississippi  State  Univ.,  Mississippi  State.  Coll. ' 
Veterinary  Medicine. 
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r  primary  bibliographic  entrv  see  Field  5A 
39-06114 


IKMICAL   ECOLOGY   AND  OFF-FLAVOUR 
BSTANCES, 

rsk  Inst  for  Vannforskning,  Oslo. 

r  primary  bibliographic  entry  see  Field  7B 

19-06123 


ERVIEW    OF    ENVIRONMENTAL    PROB- 
MS  IN  THE  EAST  ASIAN  SEAS  REGION, 

lippines  Univ.,  Diliman,  Quezon  City.  Marine 

ence  Inst. 

•  primary   bibliographic   entry   see   Field   6G 

9-06168 


KE  ACIDIFICATION  IN  NORWAY: 
LSENT  AND  PREDICTED  CHEMICAL 
ttUS. 

rsk  Inst,  for  Vannforskning,  Oslo. 
Henriksen,  L.  Lien,  T.  S.  Traaen,  I,  S. 
aldrud,  and  D.  F.  Brakke. 
bio  AMBOCX,  Vol.  17,  No.  4,  p  259-266,  1988 
»,  5  tab.  19ref. 

criptors:  *Acid  rain,  "Norway,  *Lakes,  Neu- 
ization.  Sulfates,  Hydrogen  ion  concentration, 
die  water.  Air  pollution.  Cations.  Aluminum, 
>  of  pollutants.  Nitrates,  Chemical  properties, 
:er  quality,  Bicarbonates. 

Thousand  Lake  Survey  was  conducted  in 
way  in  the  fall  of  1986  to  determine  the  chemi- 
.tatus  of  lakes  in  areas  sensitive  to  acidic  depo- 
rt. The  survey  was  also  designed  to  detect 
ible  changes  in  water  quality  as  a  follow-up  to 
nsive  regional  surveys  which  were  conducted 
974/1975.  In  large  areas  of  southern  Norway 
iving  acid  precipitation,  thousands  of  lakes  and 
ims  are  acidic  (ANC  <  0).  Large  areas  else- 
re  in  Norway  contain  lakes  with  low  concen- 
ons  of  base  cations.  These  areas  would  also  by 
cted  to  contain  acidic  lakes  if  they  receive 
ic  loadings  equivalent  to  those  in  southernmost 
way.  The  pH  of  lakes  in  southern  Norway  has 
iged  little  from  1974/1975  to  1986.  Sulfate 
«ntrations  are  significantly  lower  today  in  the 
:  affected  lakes  in  southernmost  and  eastern 
way,  corresponding  to  reductions  in  emissions, 
are  still  elevated.  Nitrate  concentrations  in 
of  the  lakes  in  Sorlandet  have,  however, 
>led  on  average  over  the  same  period,  while  no 
ficant  changes  have  occurred  in  the  rest  of 
lern  Norway.  In  the  lakes  with  higher  concen- 
ts of  nitrate  in   1986,  aluminum  concentra- 

are  also  higher.  At  present,  about  70%  of  the 
I  sampled  in  southern  Norway  have  lost  all  of 

bicarbonate  buffering  capacity.  With  a  30% 
ction  from  present  levels  of  S04  in  lakes,  this 
:ntage  should  decline  to  about  55%  and  with  a 
-  reduction  about  45%  of  the  lakes  will  be 
out  bicarbonate  buffering.  (Author's  abstract) 
-06174 


IAN  EXPOSURE  TO  POLYCHLORINAT- 
HPHENYLS  AT  TOXIC  WASTE  SITES-  IN- 
riGATIONS  IN  THE  UNITED  STATES, 

er  for  Disease  Control,  Atlanta,  GA. 

Stehr-Green,  V.  W.  Burse,  and  E.  Welty. 
ives    of   Environmental    Health    AEHLAU 

43,  No.  6,  p  420-424,  November-December 

2  lab,  24  ref. 

nptors:  *Path  of  pollutants.  *Polychlorinated 
•nyls.  'Public  health,  *Waste  disposal,  "Haz- 
is  wastes.  *Water  pollution  effects,  *Well 
r.  Groundwater  pollution.  Aromatic  com- 
as, Soil  contamination.  Fish. 

ming  in  1982.  environmental  and  population 
were  evaluated  from  waste  sites  contaminated 
pol\ chlorinated  biphenyls  (PCBs).  Pilot  expo- 
issessment  studies  were  conducted  at  12  sites 
e  risks  of  human  exposure  were  thought  to  be 
est.  Serum  PCB  levels  in  persons  at  highest 
3f  nonoccupational^*  related  exposures  (be- 
of  their  self-reported  frequencies  and  types 
tivities  in  contaminated  areas)  at  10  sites  were 
n  background  ranges,  even  though  environ- 


mental contamination  levels  as  high  as  2.5  parts  per 
billion  (ppb)  in  monitoring  well  water  samples  and 
330.000  ppb  in  soil  samples  were  measured.  At  the 
two  remaining  sites,  elevated  serum  levels  were 
found  in  these  high-risk  persons,  which  require 
further  evaluation  by  community  surveys.  These 
results  illustrate  that,  despite  elevated  environmen- 
tal contaminant  levels,  unless  uptake  of  chemicals 
above  background  exposure  levels  can  be  demon- 
strated, adverse  health  effects  cannot  be  attributed 
to  waste  site  chemicals.  However,  health  risks  due 
to  background  exposure  levels,  as  well  as  in  popu- 
lations with  elevated  PCB  body  burdens  need  fur- 
ther study.  (Author's  abstract) 
W89-06175 


EFFECTS  OF  IRON  COMPOUNDS  ON  MA- 
CROINVERTEBRATE  COMMUNITIES  IN  A 
DANISH  LOWLAND  RIVER  SYSTEM, 

Water  Board  of  Vejle  Amtskommune  (Denmark). 
K.  Rasmussen,  and  C.  Lindegaard. 
Water   Research   WATRAG,   Vol.   22,   No    9    p 
1101-1108,  September   1988.  5  fig,  3  tab,   19  ref. 

Descriptors:  *Environmental  effects,  *Iron, 
•Water  pollution  effects,  *Macroinvertebrates,' 
♦Species  diversity,  *Denmark,  Benthos,  Water 
quality,  Rivers,  Leaching,  Chironomids,  Tubifi- 
cids,  Ecological  effects.  Hydrogen  ion  concentra- 
tion, Insects. 

The  effects  of  iron  compounds  on  the  macroinver- 
tebrate  fauna  were  investigated  in  a  Danish  low- 
land river  system  (River  Vidaa).  As  a  result  of 
industrial  farming  activities,  water  levels  have  been 
lowered  and  iron  has  leached  into  the  rivers.  Con- 
centrations of  annual  average  dissolved  iron  from 
28  localities  varied  from  about  0  to  32  mg  Fe(2  +  )/ 
L,  while  pH  varied  from  6.7  to  8.8.  A  negative 
correlation  between  numbers  of  taxa  and  concen- 
tration of  dissolved  iron  is  suggested.  Sixty-seven 
taxa  of  macroinvertebrates  were  collected  from 
sites  where  concentrations  were  below  0.2  mg 
Fe(2  +  )/L,  however,  between  0.2  and  0.3  mg 
Fe(2  +  )/L  an  abrupt  drop  to  53  taxa  was  recorded. 
Taxa  eliminated  were  primarily  grazers  feeding  on 
biofilm.  Elimination  of  taxa  continued  up  to  10  mg 
Fe(2  +  )/L,  where  about  10  taxa  were  left.  Num- 
bers of  individuals  declined  at  concentrations  >  1 
mg  Fe(2-f)/L.  Ephemeroptera  and  Plecoptera 
were  found  only  at  low  iron  concentrations.  The 
species  found  at  highest  iron  concentrations  belong 
to  Tubificidae,  Chironomidae  and  Tipulidae.  (Au- 
thor's abstract) 
W89-06184 


Effects  Of  Pollution — Group  5C 

Lancashire  Polytechnic,  Preston  (England). 
For  primary  bibliographic  entry  see  Field  7B 
W89-06308 


BIOACCUMULATION,  DISTRIBUTION  AND 
RETENTION  OF  NI63(2  +  )  IN  THE  BROWN 
TROUT  (SALMO  TRUTTA), 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 

Pharmacology  and  Toxicology. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06187 


ALGAL  BIOASSAYS  IN  EUTROPHICATION 
RESEARCH:  A  DISCUSSION  IN  THE  FRAME- 
WORK OF  A  MATHEMATICAL  ANALYSIS, 

Vandkvalitetsinstitutet,  Hoersholm  (Denmark). 
For   primary    bibliographic    entry    see    Field    5G 
W89-06226 


VARIABILITY  AMONG  BLUEGILL  VENTILA- 
TORY RATES  FOR  EFFLUENT  TOXICITY 
BIOMONITORING, 

Battelle  Columbus  Div.,  OH. 

For  primary  bibliographic  entry  see  Field  5A 

W89-06228 


DOSING  SYSTEM  TO  VARY  PH,  SALINITY 
AND  TEMPERATURE, 

Maryland  Univ.,   Baltimore.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5A 
W89-06232 


INFLUENCE  OF  GROWTH  MEDIUM  COMPO- 
SITION ON  THE  TOXICITY  OF  CHEMICALS 
TO  ALGAE, 


ENVIRONMENTAL 
HUMAN      VOLUN- 


PATHOGENICITY  OF 
CAMPYLOBACTERS -A 
TEER  EXPERIMENT, 

Public  Health  Lab.  Service,  Hull  (England).  Hull 

Royal  Infirmary. 

S.  L.  Mawer. 

Epidemiology  and   Infection,   Vol.    101,   No    2    n 

295-300,  October  1988.  14  ref. 

Descriptors:  -"Pathogenic  bacteria,  *Bacteria, 
"Human  pathology,  *CampyIobacter,  Human  dis- 
eases, Infection,  Bacterial  analysis.  Stream  pollu- 
tion. 

Three  human  volunteer  experiments  were  per- 
formed in  which  river  water  expected  to  contain 
Campylobacter  organisms  was  ingested.  Despite 
the  ingestion  of  over  44,000  organisms  in  one  ex- 
periment, the  subject  did  not  suffer  any  symptoms, 
nor  were  Campylobacter  organisms  excreted,  nor 
was  an  antibody  response  to  the  ingested  strains 
detected.  The  Campylobacter  organisms  ingested 
resembled  Campylobacter  jejuni  on  colonial  and 
microscopic  morphology  but  were  hippurate  nega- 
tive, and  were  distinct  from  C.  coli.  These  environ- 
mental Campylobacter  strains  appear  to  be  non- 
pathogenic, however  they  may  be  mistaken  for  C. 
jejuni  or  C.  coli  if  they  are  not  fully  identified  (See 
also  W89-06310)  (Author's  abstract) 
W89-06311 


NUTRIENT  DYNAMICS  OF  A  SUBMERSED 
MACROPHYTE  COMMUNITY  IN  A  STREAM 
ECOSYSTEM  DOMINATED  BY  POTAMOGE- 
TON  PECTINATUS  L„ 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Rensse- 
laer Fresh  Water  Inst. 

For  primary  bibliographic  entry  see  Field  2H 
W89-06324 


COMPARISON  OF  PLASMID  DISTRIBUTION 
IN  SEDIMENT  BACTERIA  ISOLATED  FROM 
CLEAN  AND  NAPHTHALENE  POLLUTED 
SITES, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
M.  J.  Day,  N.  F.  Burton,  and  A.  T.  Bull. 
Letters  in  Applied  Microbiology  LAMIE7,  Vol.  7, 
No.  3,  p  71-73,  September  1988.  1  fig,  1  tab,  14  ref 
Science  and  Engineering  Research  Council  Grant 
GR/B23229. 

Descriptors:  *Water  pollution  effects,  *Rivers, 
"Aromatic  hydrocarbons,  "Sediments,  "Bacteria,' 
"Plasmids,  Industrial  wastes,  Chemical  wastes,  Ad- 
aptation, Acclimatization,  Hydrocarbons,  Organic 
compounds,  Naphthalene,  Pseudomonas,  Ely 
River,  United  Kingdom,  Coking  plant.  Microbiolo- 
gical studies,  Comparison  studies.  Distribution  pat- 
terns, Whales. 

Sediments  were  sampled  in  the  River  Ely,  Wales, 
at  sites  above  and  below  the  naphthalene-polluted 
discharge  from  a  70-year  old  coking  plant.  A  total 
of  9.4%  of  isolates  from  the  clean  site  and  15.0% 
of  those  from  the  polluted  site  contained  plasmids. 
The  overall  size  distribution  of  the  plasmids  from 
both  sites  was  similar.  The  frequency  of  multiple 
band  isolates  and  the  average  number  of  plasmid 
bands  per  plasmid-containing  isolate  was  slightly- 
lower  at  the  polluted  (18%,  1.2  plasmids  per  iso- 
late; n  =  21)  than  at  the  clean  site  (24%,  1.4;  n  = 
46).  It  was  postulated  that  the  local  microbial 
population  may  have  adapted  to  the  effluent  and 
stablized  the  genes  for  naphthalene  catabolism 
onto  the  chromosome.  (Cassar-PTT) 
W89-06330 


LEAD  POISONING  IN  SWANS  AND  SOURCES 
OF  CONTAMINATION  IN  IRELAND, 

University  Coll.,  Cork  (Ireland).  Dept.  of  Zoolo- 
gy- 

J.  O'Halloran,  and  A.  A.  Myers. 
Journal  of  Zoology  London  (A)  JZOOAE,  Vol. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


216,  No.  2,  p  211-223.  October  1988.  2  fig,  5  lab,  45 
ref. 

Descriptors:  "Water  pollution  sources,  'Animal 
pathology,  "Ireland,  *Water  pollution  effects, 
*Path  of  pollutants,  *Swans,  *Lead,  Ponds,  Birds, 
Heavy  metals.  Wildlife,  Toxicity.  Waterfowl. 

A  study  of  blood  in  mute  swans  Cygnus  olor  in 
Ireland  revealed  that  ingested  lead  p  responsible 
for  acute  lead  poisoning.  Forty-two  percent  of 
blood  samples  from  890  live  birds  a(  one  site 
showed  elevated  lead  levels.  X-ray  examination  of 
live  birds  revealed  the  source  of  contamination  to 
be  ingested  lead  pellets.  Urban  birds  were  shown 
to  have  higher  (p<0.001)  lead  levels  than  rural 
birds,  the  blood  levels  of  which  were  presumed  to 
reflect  natural  background  levels.  Urban  grass  was 
shown  to  have  elevated  lead  but  this  did  not  cause 
lead  poisoning  in  Canada  geese  Branta  canadensis. 
Post-mortem  examination  has  shown  that  68% 
(n=101)  of  all  mute  swans  examined  from  a 
number  of  sites  died  from  lead  poisoning.  Two 
sources  of  poisoning  were  identified;  spent  gunshot 
from  a  claypigeon  shooting  site  at  Lough  Neagh, 
Northern  Ireland,  and  lost  or  discarded  anglers' 
weights  at  Cork  Lough  and  at  a  fishing  pond  in 
Bellfast,  N.I.  The  first  known  case  of  lead  poison- 
ing in  whooper  swans  Cygnus  cygnus  in  Ireland  is 
recorded  which  resulted  from  the  ingestion  of  gun- 
shot used  almost  two  decades  earlier.  (Author's 
abstract) 
W89-06332 


WORMS,  WELLS  AND  WATER  IN  WESTERN 
MADAGASCAR, 

Southampton  Univ.  (England). 

For   primary   bibliographic   entry   see   Field   6G. 

W89-06333 


GEORGIAN  BAY  PHYTOPLANKTON  ECOLO- 
GY AND  RESPONSE  TO  CONTAMINANTS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

M.  Munawar,  and  I.  F.  Munawar. 
Hydrobiologia  HYDRB8,  Vol.  163,  p  95-117,  June 
20,  1988.  12  fig,  8  tab,  36  ref. 

Descriptors:  "Toxicity,  "Species  composition, 
"Population  density,  "Water  pollution  effects, 
"Lakes,  "Limnology,  "Phytoplankton,  "Productiv- 
ity, "Bioassay,  "Biomass,  "Georgian  Bay,  "Lake 
Huron,  Oligotrophic  lakes,  Primary  productivity, 
Diatoms,  Chrysophyta,  Cyanophyta,  Chlorophyll, 
Metals,  Great  Lakes,  Water  pollution  sources. 

The  phytoplankton  productivity  of  Georgian  Bay 
was  studied  during  1974.  Lakewide  samples  were 
collected  at  16  stations  during  monthly  cruises 
from  April  to  December.  Contaminant  bioassays 
with  metals  added  singly  and  as  a  mixture  were 
performed  in  1980  and  1981.  Based  on  an  overall 
average,  Diatomeae  (36-73%)  was  the  most  preva- 
lent component  of  phytoplankton  biomass.  fol- 
lowed by  Chrysophyceae  (5-38%),  and  Cyano- 
phyta (3-27%).  Biomass  means  of  all  stations  by 
cruise  indicated  a  range  of  0.35  to  0.61  g  per  cu  m 
with  a  bimodal  seasonal  pattern.  Although  ultra- 
plankton  made  the  highest  mean  percent  contribu- 
tion to  the  biomass  (37%),  the  other  size  assem- 
blages such  as  <5  micrometers  (26%)  and  net- 
plankton  (29%)  were  not  unimportant.  Size  frac- 
tionation of  primnary  productivity  during  1974 
revealed  that  a  major  portion  of  photosynthesis 
(39-70%)  was  in  the  <20  micrometer  size  fraction. 
Alga)  fractionation  bioassays  conducted  during 
1980  and  1981  indicated  a  significant  inhibition  of 
ultraplankton  productivity.  Additional  bioassays 
with  single  metals  and  in  combination  showed 
differential  toxicity  to  various  phytoplankton  size 
assemblages.  The  phytoplankton  biomass  and  flo- 
ristic  composition  indicate  the  Georgian  Bay  eco- 
system to  be  oligotrophic.  This  ecosystem  appears 
to  be  controlled  by  the  physical  dynamics  ol  ther- 
mal and  flow  regimes.  Compared  with  othei  <  ireal 
Lakes,  the  low  prodiietion/biomass  ratio  recorded 
I.  1 1  irophu  Georgian  Hay  is  enigma  lie  and  may 
be  attributable  to  the  observed  sensitivity  of  phyto- 
plankton to  contaminants  originating  from  anthro 

pogenic  and  natural  sources    (See  also  W89-06U5) 

(Author's  abstract) 


W89-0634I 


PHYCOLOGICAL  STUDIES   IN  THE  NORTH 
CHANNEL,  LAKE  HURON, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-06342 


DOMINANT       ATTACHED       FILAMENTOUS 

ALGAE   OF   GEORGIAN    BAY,   THE   NORTH 

CHANNEL    AND    EASTERN    LAKE    HURON: 

FIELD     ECOLOGY    AND    BIOMONITORING 

POTENTIAL  DURING  1980, 

Ontario   Ministry   of  the   Environment,    Rexdale. 

Water  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-06345 


EFFECTS  OF  REGULATED  STREAM  ON  THE 

HYDROCHEMISTRY  AND  ZOOBENTHOS  IN 

DIFFERENTLY   POLLUTED   PARTS  OF  THE 

UPPER       VISTULA       RIVER       (SOUTHERN 

POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

E.  Dumnicka,  H.  Kasza,  A.  Kownacki,  E. 

Krzyzanek,  and  T.  Kuflikowski. 

Hydrobiologia  HYDRB8,  Vol.  169,  No.  2,  p  183- 

191,   November   21,    1988.    5   fig,   2   tab,    15   ref. 

Descriptors:  "Dam  effects,  "Poland,  "Water  pollu- 
tion effects,  "Rivers,  "Reservoirs,  "Environmental 
effects,  "Benthic  fauna,  Vistula  River,  Wisla 
Czarne  Reservoir,  Goczalkowice  Reservoir,  Lac- 
zany  Reservoir,  Water  quality,  Reservoir  releases, 
River  regulations,  Dams,  Nitrogen,  Phosphorus, 
Dissolved  oxygen,  Invertebrates,  Organic  matter, 
Oxygenation,  Water  flow,  Water  depth. 

The  water  quality  and  benthic  fauna  were  studied 
above  and  below  three  ecologically  different  dams 
on  the  Vistula  River,  Poland:  Wisla  Czarne  (4.6 
million  cu  m,  9  m  deep,  bottom  outlet,  unpolluted), 
Goczalkowice  (168  million  cu  m,  5.3  m  deep, 
bottom  outlet,  used  for  public  water  supply,  down- 
stream of  sewage  discharges),  and  Laczany  (1.5 
million  cu  m,  1.5  m  deep,  overflow  outlet,  heavily 
polluted).  Water  below  the  Wisla  Czarne  was  en- 
riched in  ammonia  nitrogen,  phosphates,  and  or- 
ganic matter.  The  zoobenthos  population  increased 
in  detritophagous  Simuliidae  and  Amphipoda. 
Goczalkowice  Reservoir,  with  its  low  flow, 
trapped  N  and  P  in  mineral  form;  fauna  typical  of 
slow-moving  waters  were  found  downstream 
(Mollusca,  Hirudinea,  Chironomidae).  Water  leav- 
ing Laczany  by  overspilling  was  oxygenated;  how- 
ever, pollution  was  not  eliminated  because  of  the 
short  retention  time.  The  zoobenthos  population 
was  similar  upstream  and  below  the  dam.  The 
factors  influencing  the  benthic  fauna  population  in 
these  cases  were  water  quality,  flow  rate,  outlet 
location,  reservoir  depth,  and  water  residence 
time.  (Cassar-PTT) 
W89-06351 


BENTHIC  NEMATODES  IN  ACIDIFIED 
LAKES:  CASE  OF  A  NEGLECTED  GRAZER, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
K.  Prejs,  and  S.  Lazarek. 

Hydrobiologia  HYDRB8,  Vol.  169,  No.  2,  p  193- 
197,   November   21,    1988.    1    fig,    1    tab,   27    ref. 

Descriptors:  "Acid  rain  effects,  "Lime,  "Water 
pollution  effects,  "Lakes,  "Acidic  water,  "Benthic 
fauna.  Nematodes,  Invertebrates,  Gardsjon  Lake, 
Hastevattcn  Lake,  Sweden,  Lake  Plastic,  Canada, 
Hydrogen  ion  concentration,  Benthic  mat. 

The  abundance  and  composition  of  nematodes 
were  examined  in  the  benthic  microbial  mats  and 
upper  sediment  layer  of  littoral  areas  in  Gardsjon 
Lake  (pH  4.67),  Hastevattcn  Lake  (pH  5.15)  in 
Sweden  and  Lake  Plastic  (pH  5.7)  in  Canada.  In 
Gardsjon  nematodes  constituted  58-90%  of  all  the 
invertebrates  present.  The  density  of  nematodes 
ranged  from  530  to  10,550  individuals  per  gram 
dry  weight  or  2670  individuals  per  gram  dry 
weight  of  benthic  mat.  The  dominant  taxa  were 


Rhabdolaimus  aquaticus,  Eurmonhystcra  fili 
Monhystera  sp  ,  and  Ironus  intermedius.  In 
vatten  the  composition  of  nematodes  was 
except  for  a  higher  proportion  of  I  inten 
Liming  of  Gardsjon  dissolved  the  benthic  it 
decreased  the  number  of  nematodes.  As  tl 
reformed  during  the  next  three  years.  I  inter 
gradually  reappeared  (Cassar-PTT) 
W 89-063 5 2 


OBSERVATIONS  ON  THE  RELATIOI 
TWEEN  PHYTOPLANKTON  DIVERSITY 
ENVIRONMENTAL  FACTORS  IN  THE 
RIVER  AT  BALKFONTEIN,  SOUTH  AI 

Orange    Free    State    Univ.,    Bloemfontein 
Africa).  Dept.  of  Botany. 
A.  J.  H   Pieterse,  and  J.  M.  van  Zyl. 
Hydrobiologia  HYDRB8,  Vol.  169,  No.  2, 
207,   November   21,    1988.   3   fig,    1    tab, 

Descriptors:  "Water  pollution  effects,  *. 
"Species  diversity,  "Phytoplankton,  *Tui 
Vaai  River,  South  Africa,  Algae,  Flow  rate 
flow,  Water  quality,  Sulfates,  Nitrogen,  Ph 
rus,   Silica,    Dissolved   solids,   Statistical   ai 

The  relationship  between  specific  environ 
factors  as  independent  variables  and  te 
changes  in  phytoplankton  community  struc 
the  Vaal  River  (a  turbid  system)  was  inves 
during  1984.  The  Shannon-Wie  H'  and  H 
PIE  indexes  were  used.  Phytoplankton  di 
was  primarily  related  to  discharge  and  dis 
derived  variables  (sulfate,  silica,  nitrogen, 
phorus)  and  secondarily  to  turbidity  derived 
bles  (euphotic  zone  depth).  An  August  f 
total  phytoplankton  concentration  (domina 
Stephanodiscus  hantzschii  fo.  tenuis  and  Mit 
ium  pusillum)  was  related  to  increased  ei 
mental  stress,  which  reduced  the  number  o 
tive  species  and  allowed  the  tolerant  spe 
increase  in  numbers.  (Cassar-PTT) 
W89-06353 


RESPONSE  OF  MACROINVERTEBRAT 
EXPERIMENTAL  EPISODES  OF  LOl 
WITH  DIFFERENT  FORMS  OF  ALUM 
DURING  A  NATURAL  SPATE, 

University  of  Wales  Inst,  of  Science  and  Tec 

gy,  Cardiff.  Dept.  of  Applied  Biology. 

N.  S.  Weatherley,  S.  J.  Ormerod,  S.  P.  Thon 

and  R.  W.  Edwards. 

Hydrobiologia  HYDRB8.  Vol.  169,  No.  2, 

232,   November   21,    1988.    2   fig,   2   tab, 

Descriptors:  "Acid  rain  effects,  "Water  pc 
effects,  "Streams,  "Macroinvertebrates,  * 
water,  "Aluminum,  Toxicity,  Hydrogen  io 
centration,  Benthic  fauna,  Invertebrates. 

Twenty-four-hour  experimental  episodes  we 
ated  in  a  soft-water  stream  in  Wales  by  the  s 
neous  addition  at  separate  points  of  sulfuri 
aluminum  sulfate,  and  citric  acid.  In  the  < 
zone  upstream  (A)  pH  remained  above  7. 
treatment  zones  B,  C,  and  D  downstream  p 
reduced  to  about  4.9.  Concentrations  of  fil 
aluminum  were  0.05  mg/liter  in  Zone  B,  O.i 
liter  (0.11  mg/liter  labile)  in  Zone  C,  and  O.'i 
liter  (zero  labile)  in  Zone  D.  Chemical  ma 
tion  coincided  with  a  spate,  during  v.  hid 
increased  from  0.02  cu  m/s  to  a  maximum  i 
cu  m/s.  Only  Baetis  rhodani  showed  a  di 
sponse:  drift  density  was  not  affected  b) 
(Zone  A)  or  by  organically  bound  aluminu 
increased  6-fold  in  both  the  acid  (B)  and 
aluminum  (C)  zones.  The  density  of  B.  rl 
declined  significantly  in  Zones  C  and  D,  b; 
and  89%,  respectively.  The  influence  of 
water  on  drift  was  greater  than  those  of 
(Cassar-PTT) 
W89-06354 


ANALYSIS  OF  FACTORS  CONTROLLIN 
SPONSES  OF  AN  AQUATIC  MICROCOS 
ORGANIC  LOADING, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  In* 
S.  Shikano,  and  Y.  Kurihara. 
Hydrobiologia  HYDRB8.  Vol.  169,  No.  2, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


7,  November  21.  1988.  6  fig.  10  ref. 

Bcriptors  'Water  pollution  effects,  'Organic 
idmg.  *Bac-teria.  'Algae.  Ammonia,  Cyclidium, 
solosoma.  Chlorella.  Microenvironment. 

le  changes  in  the  numbers  of  individuals  of  ihe 
nstmieni  species  and  ammonia  concentrations  in 

subs\  stems  (bacteria.  bacteria-Cyclidium,  bacte- 
tAeolosoma,  bacteria-Chlorella,  bacteria-Cycli- 
im-Chlorella.   bacteria-Aeolosoma-Chlorella)  of 

aquatic  microcosm  were  examined  after  the 
Jition  of  organic  substance  (peptone)  at  both  the 
ung  and  mature  stages  of  succession.  Organic 
iding  led  to  decreases  in  the  numbers  of  bacteria 
1  Aeolosoma  after  temporary  increases  in  their 
mbers  and  an  oscillation  in  the  numbers  of  Cy- 
Jium.  but  the  densities  of  these  populations  were 
intained  at  constant  values  in  the  presence  of 
lorella.  When  organic  substance  was  added  at  a 
ung  stage  where  the  photosynthetic  activities  of 
ae  were  high,  invertebrates,  especially  Aeolo- 
na.  were  damaged  by  unionized  ammonia  which 
s  formed  as  the  pH  value  increased.  In  contrast, 
janic  loading  at  the  mature  stage  enhanced  the 
>ulation  densities  and  biomasses  of  all  constitu- 

species.  (Authors  abstract) 
19-06355 


NOTOXIC  ACTIVITY  OF  ORGANIC 
EMICALS  IN  DRINKING  WATER, 

ulth    Effects    Research    Lab.,   Cincinnati,    OH. 

licology  and  Microbiology  Div. 

I  Meier. 

tation  Research  MUREAV,  Vol.  196.  No.  3.  p 

-245.  November  1988.  2  tab,  173  ref. 

icriptors:  'Water  pollution  effects,  *Water 
itment.  'Literature  reviews,  'Drinking  water, 
ganic  compounds,  'Mutation.  'Carcinogenesis, 
sinfection.  Organic  matter,  Humic  acids, 
ino  acids.  Proteins,  Pollutant  identification, 
iple  preparation,  Chlorine,  Chlorine  dioxide, 
me.  Chloramines,  Cancer,  Public  health,  Acti- 
xi  carbon.  Adsorption,  Dechlorination,  Sulfur 
tide.  Water  storage.  Water  distribution,  Stor- 
,  Water  analysis.  Ion  exchange,  Chromatogra- 

stantial  evidence  for  the  widespread  presence 
;enotoxins  in  drinking  water  is  presented  in  this 
ew  Most  of  these  cases  can  be  directly  attrib- 
I  to  the  chlorination  stage  of  drinking  water 
tment.  especially  during  the  reaction  of  chlo- 

with  humic  substances  in  the  raw  water.  This 
3toxic  activity  has  been  demonstrated  in  drink- 
water  concentrates  using  bacterial  mutagenic- 
tests  (Ames  test)  and  mammalian  cell  assay 
ems  No  evidence  currently  exists  for  geno- 
c  damage  following  in  vivo  exposures  in  ani- 
».  In  some  locations  the  contaminants  of  indus- 

or  agricultural  origin  contribute  to  the  geno- 
:  activity  of  treated  drinking  water.  The 
hod  used  for  sample  concentration  can  have  an 
3rtant  bearing  on  study  results.  In  particular, 
inic  acids,  which  are  responsible  for  most  of 
mutagenicity  in  chlorinated  water,  require  an 
ification  step  prior  to  extraction  or  XAD  resin 
•rption.  Work  on  determination  of  the  identity 
le  precursor  compounds  responsible  for  muta- 
cuy  show  that  the  chlorinated  hydroxyfuran- 
!  are  prominent.  Sources  of  genotoxic  sub- 
ces  are  source  water,  disinfection  byproducts, 

the  water  storage/distribution  system.  Meth- 

for  reduction  of  genotoxic  compounds  in 
king  water  include  granular  activated  carbon 
ition,  chemical  destruction,  and  alternative 
ns  of  treatment  such  as  ozone,  chlorine  diox- 
and  monochloramine.  Activated  carbon  treat- 
t  is  effective  for  removing  mutagens  even  after 
nsive  use.  All  disinfectant  chemicals  appear  to 
:  the  capacity  for  forming  mutagenic  corn- 
ids  during  water  treatment.  However,  levels  of 
igenicity  reached  during  the  use  of  the  alterna- 
dtsmfectants  are  less  than  that  of  chlorine  and 
ly  dependent  on  the  quality  of  the  source 
:r  It  is  concluded  that  exposure  to  chlorination 
oducts  in  drinking  water  should  be  minimized 
e  maintaining  a  microbiologically  safe  prod- 
(Cassar-PTT) 
'-06366 


RESPONSE  OF  HEADWATER  LAKES  TO 
VARYING  ATMOSPHERIC  DEPOSITION  IN 
NORTH-CENTRAL  ONTARIO,  1979-85, 

Department   of  Fisheries  and   Oceans,   Sault   Ste. 
Marie  (Ontario).  Great  Lakes  Lab.  for  Fisheries 
and  Aquatic  Sciences. 
J.  R.  M.  Kelso,  and  D.  S.  Jeffries. 
Canadian   Journal   of  Fisheries  and   Aquatic   Sci- 
ences  CJFSDX,   Vol.   45,   No.    11,   p    1905-1911 
November  1988.  4  fig,  5  tab,  29  ref. 

Descriptors:  'Lakes,  'Water  pollution  sources, 
'Watersheds,  'Acid  rain,  'Water  quality  control, 
'Sulfates,  Atmospheric  deposition,  Ontario,  Head- 
waters, Hydrogen  ion  concentration,  Sucker,  Fish 
migration. 

Between  1976  and  1985,  loadings  of  S04(-2)  to  the 
Algoma  district  (north-central  Ontario)  varied 
from  a  low  of  47  (1980)  to  a  high  of  84  meq/sq  m 
(1978)  and  was  low  in  years  of  low  annual  precipi- 
tation. The  mean  and  median  lake  concentrations 
of  H(  +  )  and  S04(-2)  in  54  lakes  declined  between 
1979  and  1982  following  the  period  of  lowest 
annual  deposition  and  declined  further  between 
1982  and  1985.  Overall,  mean  lake  pH  increased 
0  35  units  between  1979  and  1982  and  an  additional 
0.07  units  over  the  next  3  yr.  Lake  concentrations 
in  the  Turkey  Lakes  watershed  exhibited  a  similar 
trend.  Two  lakes  without  fish  in  1979  and  with 
pH's  <  5.5  developed  white  sucker  (Catostomus 
commersoni)  populations  by  1986  with  ages  indi- 
cating that  survival  began  after  1980.  This  appar- 
ent invasion  from  downstream  populations  prob- 
ably occurred  when  lake  pH's  neared  5.5.  Al- 
though a  direct  link  has  not  been  established,  these 
lakes  appear  to  be  extremely  responsive  to  changes 
in  atmospheric  deposition.  The  recovery  of  water 
quality  clearly  extends  beyond  that  locally  docu- 
mented at  Sudbury,  Ontario,  yet  it  remains  to  be 
determined  to  what  degree  the  responses  relate  to 
differences  in  continental  deposition  and/or  re- 
sponses within  the  watershed.  (Author's  abstract) 
W89-06376 


FISH  SPECIES  RICHNESS  IN  RELATION  TO 
LAKE  AREA,  PH,  AND  OTHER  ABIOTIC  FAC- 
TORS IN  ONTARIO  LAKES, 

Ontario  Ministry  of  Natural  Resources,  Toronto. 
J.  E.  Matuszek,  and  G.  L.  Beggs. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,   Vol.   45,   No.    11,   p    1931-1941 
November  1988.  7  fig,  4  tab.  44  ref. 

Descriptors:  'Acid  rain  effects,  'Lakes,  'Fish  pop- 
ulations, 'Species  diversity,  'Aluminum,  Hydro- 
gen ion  concentration,  Species  composition,  Chem- 
ical properties,  Lake  morphology,  Ontario,  Sur- 
veys, Dissolved  solids,  Organic  carbon. 

Survey  data  from  2931  Ontario  lakes  were  ana- 
lyzed to  determine  how  fish  species  richness  was 
empirically  related  to  a  set  or  19  physical  and 
chemical  limnological  variables.  Lake  are  was  the 
dominant  factor,  explaining  18%  of  the  variation  in 
species  number.  Total  aluminum,  latitude,  dis- 
solved organic  carbon,  and  elevation  together  ex- 
plained an  additional  16%.  The  strong  relationship 
between  species  number  and  lake  area  was  quanti- 
fied using  lakes  with  pH  >  or  =  6.4  and  then 
applied  to  all  the  surveyed  lakes  to  estimate  species 
number.  Deviations  from  the  expected  values  indi- 
cated that  species  number  decreased  with  decreas- 
ing pH  below  6.0,  resulting  in  significantly  fewer 
species  in  lakes  with  pH  <  6.0.  In  the  subset  of 
lakes  with  pH  <  6.0,  pH  alone  explained  21%  of 
the  variation  in  species  number;  elevation,  lake 
area,  and  dissolved  organic  carbon  together  ex- 
plained an  additional  20%.  Interactions  between 
pH  and  lake  area  were  identified;  lake  size  de- 
creased significantly  both  at  low  pH  (<6.8)  and  at 
high  pH  (>  or  =  7.7).  An  understanding  of  these 
interactions  was  essential  in  explaining  the  relative 
roles  of  pH  and  lake  area  in  determining  species 
richness.  (Author's  abstract) 
W89-06377 


WHAT  IS  A  SAFE  LEVEL  OF  POLYCYCLIC 
AROMATIC  HYDROCARBONS  FOR  FISH 
SUBCHRONIC  TOXICITY  STUDY  ON 
WINTER  FLOUNDER  (PSEUDOPLEURON- 
ECTES  AMERICANUS), 


Effects  Of  Pollution— Group  5C 

Department   of  Fisheries  and   Oceans.   St.   John's 
(Newfoundland).  Science  Branch. 
J.  F.  Payne,  J.  Kiceniuk,  L.  L.  Fancey.  U. 
Williams,  and  G.  L.  Fletcher. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  11,  p  1983-1993 
November  1988.  2  fig.  6  tab,  88  ref. 

Descriptors:  'Water  pollution  effects,  'Hydrocar- 
bons, 'Toxicity,  'Fish,  'Flounders,  'Aromatic 
compounds,  Marine  sediments.  Coastal  waters.  En- 
zymes, Fish  physiology. 

Dose-response  relationships  were  evaluated  for  a 
variety  of  biological  and  biochemical  indices  in  a 
subchronic  toxicity  study  with  winter  flounder 
(Pseudopleuronectes  americanus)  exposed  to  sedi- 
ments contaminated  with  a  petroleum  source  of 
polycyclic  aromatic  hydrocarbons  (PAH).  Indices 
investigated  were  biologically  meaningful  and  in- 
cluded muscle  and  liver  levels  of  energy  reserves, 
organ  weight-body  weight  relationships,  and  gen- 
eral condition  indices.  The  hypothesis  that  many 
point  sources  of  sediment  hydrocarbon  contamina- 
tion worldwide  could  be  harmful  to  fish  health  is 
supported.  Biochemical  effects  such  as  change  in 
mixed-function  oxygenase  (MFO)  enzyme  levels 
and  fat  content  of  liver  were  altered  at  very  low 
hydrocarbon  levels  (about  1.0  microg/g),  levels 
that  will  likely  be  found  in  sediments  over  much 
wider  geographical  areas  than  polluted  harbors,  or 
oil  development  and  sewage  outfall  sites.  Hydro- 
carbons in  both  coastal  waters  and  food  species 
may  occur  often  in  sufficient  concentrations  to 
affect  biological  responses  in  fish.  The  fact  that 
very  low  levels  of  hydrocarbons  in  sediments, 
water,  or  foods  may  produce  biological  responses 
in  fish  attests  to  the  importance  of  developing 
criteria  for  assessing  the  toxicological  significance 
of  sublethal  effects  of  otherwise  defining  genuine 
harmful  effects  in  contrast  with  effects  per  se. 
(Author's  abstract) 
W89-06380 


SEASONAL  VARIATION  IN  FAUNAL  DISTRI- 
BUTION WITHIN  THE  SEDIMENTS  OF  A  CA- 
NADIAN SHIELD  STREAM,  WITH  EMPHASIS 
ON  RESPONSES  TO  SPRING  FLOODS, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-06381 


IMPACT  OF  HEAVY  METALS  ON  INSECT 
COMMUNITIES  IN  STREAMS:  A  COMPARI- 
SON  OF  OBSERVATIONAL  AND  EXPERI- 
MENTAL RESULTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

W.  H.  Clements,  D.  S.  Cherry,  and  J.  Cairns. 
Canadian  Journal   of  Fisheries  and  Aquatic   Sci- 
ences CJFSDX,   Vol.   45,   No.    11.   p   2017-2025 
November  1988.  7  fig.  1  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Streams, 
'Heavy  metals,  'Aquatic  insects,  'Macroinverte- 
brates,  'Ecosystems,  'Toxicity,  Copper  Zinc, 
Midges. 

The  effects  of  heavy  metals  on  macroinvertebrate 
communities  in  outdoor  experimental  streams  is 
compared  with  those  observed  at  impacted  field 
sites.  Natural  assemblages  of  aquatic  macroinverte- 
brates  were  established  on  substrate-filled  trays 
which  were  then  transferred  to  outdoor  stream 
mesocosms.  Exposure  of  these  communities  to  low 
levels  of  copper  and  zinc  (target  concentration  = 
12  microg/L)  significantly  reduced  the  number  of 
taxa,  number  of  individuals,  and  abundance  of  most 
dominant  taxa  within  4  days.  After  10  days,  con- 
trol streams  were  dominated  by  Ephemeroptera 
and  Tanytarsini  chironomids,  whereas  treated 
streams  were  dominated  by  Hydropsychidae  and 
Orthocladiini.  Responses  of  Benthic  communities 
to  metals  observed  at  the  Clinch  River  (Russell 
Co.,  Virginia),  a  system  impacted  by  copper  and 
zinc,  were  similar  to  those  in  experimental  streams 
Ephemeroptera  and  Tanytarsini,  which  comprised 
38-46%  of  the  macroinvertebrate  community  at 
upstream  reference  stations,  were  significantly  re- 
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duced  at  all  effluenl  sites.  As  in  treated  experimen- 
tal  streams,  impacted  stations  were  dominated  by 
Hydropsychidae  ad  Orthocladiini.  The  similarity 
of  these  experimental  results  to  those  obtained 
form  the  Clinch  River  field  sites  suggests  that 
outdoor  stream  mesoeosms  may  be  employed  to 
predict  macroinvertebrate  community  responses  to 
heavy  metals.  (Author's  abstract) 
W89-06383 


ACIDIC  CLOUD  WATER  AND  CATION  LOSS 
FROM  RED  SPRUCE  FOLIAGE, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
Air  Quality  Branch. 

J.  D.  Joslin,  C.  McDuffie,  and  P.  F.  Brewer. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  39, 
No.  3/4,  p  355-363,  June  1988.  2  fig,  1  tab,  27  ref. 

Descriptors:  "Acid  rain  effects,  *Air  pollution  ef- 
fects, *Forest  decline,  "Coniferous  forests,  *Spruce 
trees,  *Cloud  liquid  water,  "Nutrients,  Deficient 
elements,  Cation  loss.  North  America,  Europe, 
Throughfall,  Sulfates,  Nitrates,  Chlorides,  Hydro- 
gen ion  concentration,  Ammonia. 

Declines  of  red  and  Norway  spruce  in  North 
America  and  Europe  are  occurring  at  high  eleva- 
tions where  cloud  interception  is  a  major  source  of 
water  and  chemical  deposition  and  the  mean  pH  of 
cloud  water  is  markedly  lower  than  that  of  rainfall. 
At  the  summit  of  Whitetop  Mountain  (1700  m)  in 
the  southern  Appalachians  the  chemistry  of  ambi- 
ent cloud  water  was  compared  on  a  cloud  event 
basis  to  that  of  cloud  water-generated  throughfall 
from  red  spruce  saplings.  Large  shifts  occurred  in 
the  relative  importance  of  all  the  cations  measured 
as  cloud  water  became  throughfall,  whereas  the 
relative  importance  of  the  major  anions  (S04(2-), 
N03(-),  Cl(-))  remained  relatively  constant.  Hy- 
drogen ion  and  NH4(  +  )  percentage  contributions 
were  reduced  to  two-third  and  one-third  of  their 
original  percentages,  respectively,  whereas  the 
other  4  major  cations  (K(  +  ),  Na(  +  ),  Mg(2  +  ), 
Ca(2  +  )  all  at  least  doubled  in  importance.  Losses 
of  Ca  and  Mg  from  native  red  spruce  foliage  were 
observed  to  intensify  markedly  with  increases  in 
the  acidity  of  cloud  water.  On  sites  where  the 
available  pools  of  certain  cations  are  already  mar- 
ginal, losses  of  cations  caused  by  acidic  cloud 
water  may  contribute  to  nutrient  deficiencies.  (Au- 
thor's abstract) 
W89-06392 


CHRONIC  TOXICITY  OF  TRIBUTYLTIN  TO 
CHESAPEAKE  BAY  BIOTA, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

L.  W.  Hall,  S.  J.  Bushong,  M.  C.  Ziegenfuss,  W.  E. 

Johnson,  and  R.  L.  Herman. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  39, 

No.  3/4,  p  365-376,  June  1988.  1  fig,  5  tab,  19  ref. 

Descriptors:  *Water  pollution  effects,  "Chesapeake 
Bay,  "Estuarine  environment.  "Aquatic  animals, 
"Toxicity.  "Tributyltin,  Amphipods,  Fish,  Bays, 
Marinas.  Sublethal  effects. 

Chronic  tributyltin  (TBT)  toxicity  experiments 
were  conducted  with  the  following  Chesapeake 
Bay  organisms:  amphipod,  Gammarus  sp.;  juvenile 
Atlantic  menhaden.  Brevoortia  tyrannus  and  larval 
inland  silverside.  Menidia  beryllina.  TBT  concen- 
trations ranging  from  29  to  579  ng/L  did  not 
significantly  affect  survival  of  the  benthic  amphi- 
pod. Gammarus  sp.  after  24-day  exposures.  The 
weight  of  Gammarus  exposed  to  control  conditions 
was  2  X  times  greater  than  the  weight  of  ihese  test 
organisms  exposed  to  579  ng/L  TBT.  Twenty- 
eighl  day  exposures  to  IB  I  concentrations  of  93 
and  490  ng/L  did  not  significantly  affect  survival 
of  juvenile  B.  tyrannus  or  larval  M.  beryllina. 
Histological  examinations  of  B.  tyrannus  did  not 
demonstrate  absolute  effects  resulting  from  TBI 
exposure  due  to  extensive  variation  between  indi- 
viduals Various  morphometric  measurements  of 
M  beryllina  alter  TBI  exposure  did  not  demon 
si  rate  significant  effects.  However,  significant  re- 
dtli  tion«  m  growth  were  reported  for  M.  beryllina 

al  both  Mil  concentrations  Environmental  con- 
centrations ol  'Mil  in  Chesapeake  Bay  mannas 
<M  40X  ng/L)  would  likely  produce  no  direct  in1  n 


tality  with  the  three  test  species  after  4  wk  of 
exposure  but  sublethal  effects  such  as  growth  inhi- 
bition may  occur  at  mean  concentrations  reported 
in  the  various  marina  areas  if  prolonged  exposures 
occurred.  Mean  environmental  TBT  concentra- 
tions in  non-marina  areas  would  not  cause  direct 
mortality  to  Chesapeake  Bay  fish  or  benthic  inver- 
tebrates. (Brock-PTT) 
WH9-06393 


BIOLOGICAL  TESTS  FOR  THE  ASSESSMENT 
OF  EUTROPHICATION  IN  RUNNING 
WATERS, 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06418 


ACIDIFICATION  OF  THREE  MOORLAND 
POOLS  IN  THE  NETHERLANDS  BY  ACID 
PRECIPITATION  AND  EXTREME  DROUGHT 
PERIODS  OVER  SEVEN  DECADES, 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 
H.  Van  Dam. 

Freshwater  Biology  FWBLAB,  Vol.  20,  No.  2,  p 
157-176,  October,  1988.  6  fig,  7  tab,  102  ref.  Beijer- 
inck-Popping  Foundation  of  the  Royal  Nether- 
lands Academy  of  Sciences  and  the  European 
Community  Contract  ENV-650-N(N). 

Descriptors:  "Acidic  water,  "Ponds,  "Wetlands, 
"Acid  rain,  "Drought,  "Netherlands,  Nitrogen 
compounds,  Sulfur  compounds,  Hydrogen  ion  con- 
centration, Water  depth,  Macrophytes,  Diatoms, 
Marsh  plants,  Desiccation,  Oxidation,  Sediments. 

Relations  between  acidification  by  atmospheric 
deposition,  water  depth  and  the  occurrence  of  dry 
summers  in  this  century,  as  well  as  their  effects  on 
chemistry,  macrophytes  and  diatoms  in  three 
moorland  pools,  are  described.  Direct  observations 
and  biological  data  indicate  a  decrease  of  pH  by 
about  0.5  unit  over  a  period  of  7  decades  in  a  pool 
where  20%  of  the  bottom  desiccates  in  extremely 
dry  years,  and  2  pH  units  over  the  same  period  in  a 
pool  where  70%  of  the  bottom  is  exposed  to  the 
atmosphere  in  such  years.  Acidification  promotes 
the  growth  of  Juncus  bulbosus,  Sphagnum  and  the 
acidobiontic  diatom  Eunotia  exigua,  and  suppresses 
the  growth  of  isoetids  (e.g  Lobelia  dortmanna)  and 
of  acidophilous  and  circumneutral  diatoms.  Also 
the  acidobiontic  Frustulia  rhomboides  var.  saxon- 
ica  and  Navicula  subtilissima,  characteristic  of 
humic  waters,  decline  by  acidification.  In  two 
pools  where  more  than  half  of  the  bottom  desiccat- 
ed in  1976,  observed  concentrations  of  sulfate  were 
highest  in  1977-78  and  decreased  later  on.  J.  bulbo- 
sus had  a  maximum  in  1977-80.  E.  exigua  became 
the  dominant  diatom  after  1976  and  decreased  after 
1981  in  the  pool  with  the  shortest  residence  time  (3 
years).  In  desiccating  pools  the  long-term  decrease 
of  pH  is  apparently  much  larger  than  in  softwater 
lakes  in  Scandinavia  and  North  America.  During 
the  last  50  years,  pH  dropped  rapidly  after  dry 
summers,  probably  due  to  oxidation  of  S  and  N 
compounds  which  were  originally  derived  from 
the  atmosphere,  reduced  and  stored  in  the  sedi- 
ments. Rapid  falls  in  pH  were  followed  by  an 
increase,  presumably  due  to  alkalinity  production 
during  sulfate  reduction  and  denitrification.  (Au- 
thor's abstract) 
W89-06442 


ACUTE  TOXICITY  OF  FURAZOLIDONE  ON 
ARTEMIA  SALINA,  DAPHNIA  MAGNA,  AND 
CULEX  PIPIENS  MOLESTUS  LARVAE, 

Istituto  Superiore  di  Sanita,  Rome  (Italy).  Lab.  di 
Tossicologta  Comparala  ed  Ecotossicologia. 
A.  Macri,  A.  V.  Stazi,  and  G.  Dojmj  Di  Delupis. 
F.cotoxicology       and        Environmental        Safety 
EESADV,  Vol.  16,  No.  2,  p  90-94,  October  1988. 
1  tab,  9  ref. 

Descriptors:  "Antibiotics,  "Furazolidone,  "Farm 
wastes,  "Toxicity,  "Daphnia,  "Mosquitoes, 
"Aquatic  insects,  Leeds,  liioaccumulalion,  Food 
chains.  Water  pollution  effects.  Antibiotics,  Crusta- 
tns.  Nitrogen  compounds. 


As  a  result  of  evidence  of  the  ccoloxicn 
furans,  the  acute  toxicity  of  furazolidone,  an  ant 
otic  used  as  an  animal  feed  additive,  was  teste! 
vivo  on   two  aquatic  crustaceans.   Art*. 
and    Daphnia   magna.   Toxicity   studies 
performed  on   larvae  of  Culex   pipiem 
Results  indicated  a  significant  toxicity  <.: 
pound  on  C  pipiens  and  D.  magna,  while  A  sa 
proved  to  be  the  least  sensitive.  Several  h 
are  proposed  to  explain  the  differences  in  ion 
among  the  tested  species.  One  theory  is  based 
the  possibility  of  a  slowing  of  the  ingestion  prcx 
of  the  solution  by  the  tested  organisms  caused 
the  toxic  substance.  A  second  hypothesis  is  ba 
on  the  different  filtration  characteristics  of  the 
organisms.  D.  magna  and  C.  pipiens  larvae  re] 
sent  key  food  chain  species  and  their  disappeara 
could  lead  to  an  alteration  of  existing  equilib 
(Geiger-PTT) 
W89-06469 


CARBOFURAN-INDUCED  HISTOPHYSIOl 
GICAL  CHANGES  IN  THYROID  OF  THE ' 
LEOST  FISH,  CHANNA  PUNCTAT 
(BLOCH), 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre 

Advanced  Study  in  Zoology. 

R.  N.  Ram. 

Ecotoxicology       and        Environmental       Sal 

EESADV,  Vol.    16,  No.  2,  p   106-113,  Octo 

1988.  7  fig,  1  tab,  30  ref. 

Descriptors:  "Carbamate  pesticides,  "Toxic 
"Fish,  "Carbofuran,  Water  pollution  effects,  f 
physiology,  Bioaccumulation,  Radioactive  trao 
Animal  pathology. 

The  long-term  toxic  effects  of  continuous  expos 
for  6  months,  from  January  to  June,  to  a  safe  d 
(4.5  ppm)  of  a  commercial  carbamate  pestici 
carbofuran,  on  the  histophysiology  of  thyroid 
adult  and  young  (yearling)  Channa  punctatus, 
described  in  this  investigation.  In  both  the  exp 
mental  groups,  thyroid  histology  exhibited  vaii 
abnormalities  including  hypertrophy,  hyperpli 
and  degeneration  of  follicular  epithelial  cells,  : 
reduction  in  colloid  content.  Apart  from  this, 
young  experimentals,  fibrosis  of  thyroid  com 
nents,  formation  of  cystic  cellular  masses,  and  r 
ture  of  blood  vessels  resulting  in  hemorrhage  i 
also  be  seen  and  suggest  direct  action  of  this  pe 
cide  on  the  thyroid.  On  the  other  hand,  in  t* 
treated  groups,  retardation  of  thyroid  function  \ 
also  evidenced  by  significantly  reduced  thyroi 
radioiodine  (1131)  uptake  and  Cr  (conversion  n 
of  protein-bound  1131  in  blood  serum  in  relation 
total  serum  1131  uptake)  values.  Apparently,  th 
histopathological  and  physiological  changes  w 
markedly  pronounced  in  young  experimentals, » 
gesting  greater  susceptibility  of  this  group 
chronic  toxicity  of  carbofuran  than  that  of  adu 
Thus,  on  the  basis  of  these  results,  it  can  be 
ferred  that  carbofuran  pesticide,  which  is  was! 
into  water  systems  in  small  quantities,  induces 
verse  histophysiological  alterations  in  thyroid, 
an  age-dependent  and  size-dependent  manner,  p 
sibly  by  acting  directly  on  thyroid  and/or  throu 
the  hypothalamo-pituitary-thyroid  axis,  in  this  s; 
cies.  (Author's  abstract) 
W 89-06471 


EFFECT  OF  MALATHION  AND  ENDOSl 
FAN  ON  BRAIN  ACETYLCHOLINESTERA 
AND  OVARIAN  STEROIDOGENESIS  I 
CHANNA  PUNCTATUS  (BLOCH), 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept. 

Zoology. 

R.  M.  Inbaraj,  and  S.  Haider. 

Ecotoxicology       and        Environmental      Safi 

EESADV,   Vol.    16,   No.   2,   p    123-128,  Octot 

1988.  6  fig,  26  ref. 

Descriptors:  "Insecticides,  "Malathion,  "Endos 
fan,  "Fish,  "Toxicity,  Enzymes,  Organochlon 
pesticides.  Fish  physiology,  OrganophosgW 
pesticides,  Fish  eggs.  Water  pollution  effects,  I 
hydrogenase. 

I  he  effect  of  sublethal  concentrations  of  malalhi 
(organophosphorus  insecticide)  and  endosulfan  (< 
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;hlonne  insecticide)  uas  investigated  in 
n.i  punctatus.  Brain  acetylcholinesterase 
hEl  and  ovarian  Delta-5,3  beta-hydroxyster- 
lehydrogenase  (HSD)  and  gIucose-6-phos- 
dehydrogenase  (G-6-PD)  activities  were 
•d  in  fish  exposed  to  the  insecticides  in  labora- 
iqiuna.  Apart  from  the  loss  of  stage  II  and  HI 
es.  ihe  absence  of  HSD  and  G-6-PD  activity 
iting  ihe  inhibition  of  steroidogenesis  was 
n  the  malathion-  and  endosulfan-treated  fish 
5  Malathion  demonstrated  a  dose-dependent 
non  of  brain  AcChE  activity,  whereas  endo- 
caused  no  significant  reduction  of  AcChE 
:\  (Author's  abstract) 
16472 


UCIDAL  TRIAZINES:  ACUTE  TOXICITY 
DAPHNTA,  FISH,  AND  PLANTS  AND 
YSIS  OF  ITS  RELATIONSHIPS  WITH 
CTl'RAL  FACTORS, 

<3  Superiore  di  Sanita.  Rome  (Italy).  Lab.  di 

ologia  Comparata  ed  Ecotossicologia. 

•chini.  L  Passerini,  D.  Cesareo,  and  M.  L. 

). 

ideology       and       Environmental       Safety 

DV,   Vol.    16,   No.   2,   p    148-157,  October 

)  tab.  1 1  ref. 

ptors       'Herbicides,       *Daphnia,       *Fish, 
'Triazine   pesticides,    'Toxicity,    'Struc- 
:tivity  relationships.  Photosynthesis.  Molec- 
■ucture.  Crustaceans,  Aquatic  plants. 

1-hr  and  48-hr  EC50  immobilization  test  of 
ia  magna  was  performed  on  14  herbicidal 
5  characterized  by  structural  differences 
spect  to  the  substituent  groups  at  the  three 
atoms  in  the  s-triazinic  ring.  EC50  values  of 
led  compounds  were  found  to  vary  within  a 
of  6  to  7;  such  variations  of  toxicity  have 
nalwed  in  terms  of  structural  variations 
ning:  (1)  the  type  of  substituents,  i.e.,  CI, 
or  OCH3.  at  the  carbon  atom  C-2,  and  (2) 
mber  and  size  of  the  alkyl  groups  at  the 
nitrogen  atoms  bound  to  the  ring  carbons 
i  C-6.  Literature  data  relative  to  the  acute 
I  of  the  considered  herbicides  on  fish  and 
were  also  analyzed  with  reference  to  the 
itructural  features.  The  possibility  that  sepa- 
ntributions  to  toxic  effects  of  triazines  are 
*J  by  specific  groups  bound  to  the  common 
■al  moiety,  constituted  by  the  1,3,5-triazinic 
examined  and  discussed.  (Author's  abstract) 
474 


►ACHES  TO  MODELING  TOXIC  RE- 
ES  OF  AQUATIC  ORGANISMS  TO  AR- 
IC  HYDROCARBONS, 

di  Ricerca  sulle  Acque,  Brugherio  (Italy). 
IB,  M.  Mingazzini,  L.  Vigano,  D.  Cesareo, 
L.  Tosato. 

cology  and  Environmental  Safety 
)V.  Vol.  16,  No.  2,  p  158-169,  October 
fig.  5  tab.  18  ref. 

•°If:  'Structure-activity  relationships, 
Daphnia,  'Toxicity,  'Model  studies,  *Ar- 
compounds,  Benzenes,  Mathematical 
Regression  analysis.  Comparison  studies. 

oxic  effects  on  Salmo  gairdneri,  Poecilia 
^a.  Daphnia  magna,  and  the  growth  inhibi- 
ielenastrum  capricornutum  were  measured 
it  aromatic  hydrocarbons.  Toxicity  meas- 
s  were  carried  out  following  the  OECD 
I  guidelines  modified  as  appropriate  in 
>  prevent  hydrocarbon  loss  by  volatiliza- 

concentrations  of  the  substrates  in  the  test 
i  were  periodically  measured  by  HPLC. 
ic  responses  were  analyzed  in  terms  of  the 
il/water  partition  coefficients,  by  means  of 
agression  analysis,  and  in  terms  of  five 
»r  properties  simultaneously,  by  means  of 
al  least  squares  analysis  in  latent  variables 
rhe  univariate  and  multivariate  quantita- 
cture-activity  relationship  models  (QSAR) 

b>  the  two  approaches  are  compared  and 
1-  The  multivariate  approach,  carried  out 
ns  of  PLS,  provides  more  significant 
than  the  Hansch-type  approach.  Further- 
e  information  drawn  from  the  PLS  analy- 


sis may  provide  Ihe  basis  for  refining  and  expand- 
ing the  QSAR.  improving  their  predictivity,  and 
assessing  their  field  of  application.  (Author's  ab- 
stract) 
W89-06475 


XENOBIOTIC  METABOLIZING  ENZYME 
SYSTEMS  IN  TEST  FISH:  III.  COMPARATIVE 
STUDIES  OF  LIVER  CYTOSOLIC  GLUTATHI- 
ONE S-TRANSFERASES, 

Istituto  Superiore  di  Sanita,  Rome  (Italy).  Lab.  di 

Tossicologia  Comparata  ed  Ecotossicologia. 

L.  Donnarumma.  G.  De  Angelis,  F.  Gramenzi,  and 

L.  Vittozzi. 

Ecotoxicology        and        Environmental        Safety 

EESADV,   Vol.    16,   No.   2.   p    180-186,   October 

1988.  2  fig,  1  tab,  23  ref. 

Descriptors:  'Detoxification,  'Biotransformation, 
'Toxicity,  Enzymes.  Fish  physiology,  Water  pollu- 
tion effects,  Liver,  Trout,  Carp,  Bluegills,  Guppies. 

A  major  role  in  differential  susceptibility  of  the  test 
fish  to  the  toxic  effects  of  selected  environmental 
contaminants  may  be  played  by  the  species-specific 
lack  of  iso-enzymes  supporting  the  transformation 
of  particular  compounds,  including  some  epoxides. 
The  reduced  glutathione  (GSH)-conjugating  ca- 
pacities of  the  livers  of  trout,  carp,  zebra  fish, 
guppy,  and  bluegill  have  been  evaluated  with  sev- 
eral substrates  preferentially  metabolized  by  the 
major  GSH-transferase  isozymes.  Carp  and  zebra 
fish  lack  GSH-transferase  activity  with  1,2-epoxy- 
3-(p-nitrophenoxy)  propane.  Guppy  is  character- 
ized by  the  highest  activities  with  l-chloro-2,4- 
dinitrobenzene  and  the  absence  of  activity  toward 
trans-4-phenyl-3-buten-2-one.  Enzyme  activities 
with  the  other  substrates  demonstrate  quantitative 
interspecific  differences  which  presumably  are  of 
minor  relevance  to  the  metabolism  and  toxicity  of 
chemicals.  (Author's  abstract) 
W89-06476 


VERTICAL  DISTRIBUTION  OF  BROWN 
TROUT  (SALMO  TRUTTA)  AND  PERCH 
(PERCA  FLUVIATILIS)  IN  AN  ACIDIFIED 
LAKE, 

Hedmark  County  Environmental  Administration, 

Hamar  (Norway). 

A.  Linlokken. 

Water,  Air,  and  Soil  Pollution  WAPLAC  Vol  40 

No.    1-2,   p   203-213,    1988.   5   fig,   2   tab,   48   ref 

Descriptors:  'Acid  rain  effects,  'Trout,  'Acidic 
water,  'Perch,  'Lakes,  Spatial  distribution.  Hydro- 
gen ion  concentration,  Thermocline,  Spawning 
Water  pollution  effects,  Vertical  distribution,  Epi- 
limnion,  Aluminum,  Juvenile  growth  stage,  Acid 
rain,  Acidic  streams. 

Brown  trout  (Salmo  trutta)  and  perch  (Perca  flu- 
viatihs)  had  different  vertical  distributions 
throughout  the  year  in  the  acidified  lake  Gjerstad- 
vann.  During  summer,  the  brown  trout  lived  in  the 
0  to  16  m  depth  interval,  whereas  the  perch  lived 
in  the  0  to  8  m  interval.  In  Gjerstadvann,  the 
thermocline  lies  at  8  to  10  m  depth.  The  epilimnion 
pH  was  usually  >5.6,  and  the  thermocline  pH  was 
about  5.2.  Brown  trout  and  perch  in  Gjerstadvann, 
thus  experienced  different  chemical  environment 
during  summer-stratification.  Two  rivers,  one  of 
them  acidified,  the  other  circum-neutral,  were  the 
most  important  spawning  areas  for  the  Gjerstad- 
vann brown  trout.  Brown  trout  parr  in  the  acidi- 
fied river  migrated  to  the  lake  and  matured  at 
younger  ages  than  the  brown  trout  spawning  in  the 
non-acidic  river.  The  brown  trout  stocks  were 
juvenilized  because  of  low  survival  rate  of  adult 
fish  (S  =  0.15  to  0.19).  The  short  life  span  was 
probably  due  to  low  pH  and  elevated  AI.  The 
perch  in  Gjerstadvann  showed  fluctuating  year 
class  strength  but  the  survival  rate  of  adult  perch 
(S  =  0.57)  did  not  seem  to  be  affected  by  acidifica- 
tion during  this  investigation.  This  may  due  to  its 
vertical  distribution  during  summer.  (Author's  ab- 
stract) 
W89-06493 


CARBOFURAN-INDUCED     HISTOPATHOLO- 
GICAL    AND    BIOCHEMICAL    CHANGES    IN 


Effects  Of  Pollution— Group  5C 

LIVER  OF  THE  TELEOST  FISH,  CHANNA 
PUNCTATUS  (BLOCH), 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  of 

Advanced  Study  in  Zoology. 

R.  N.  Ram,  and  S.  K.  Singh. 

Ecotoxicology        and        Environmental        Safety 

EESADV,  Vol.   16,  No.  3,  p  194-201.  December 

1988.  8  fig,  1  tab.  24  ref. 

Descriptors:  'Toxicity,  'Pesticides.  'Carbamate 
pesticides,  'Pesticide  toxicity,  'Fish  physiology, 
'Water  pollution  effects,  Histology.  Liver,  Insecti- 
cides. Biochemistry.  Enzymes. 

In  Channa  punctatus  exposed  to  a  safe  dose  (4.5 
ppm)  of  the  commercial  carbamate  pesticide  carbo- 
furan  for  6  months,  from  January  to  June,  liver 
exhibited  varying  degrees  of  histopathological 
changes  including  cytoplasmolysis,  nuclear  pykno- 
sis,  and  necrosis  leading  to  complete  exhaustion 
and  disintegration  of  hepatocytes.  In  some  regions 
of  liver,  extensive  degeneration  of  proliferated  he- 
patocytes, in  close  proximity  to  blood  sinuses, 
looking  like  darkly  stained  debris  of  hepatomass 
and  induction  of  tumors  were  indicative  of  carci- 
nogenic action  of  this  pesticide  which  may  be 
attributed  to  its  cumulative  toxicity  during  chronic 
exposure.  Apart  from  this,  the  rupturing  of  blood 
sinus  causing  invasive  infiltration  of  leukocytes, 
and  detrimental  focal  necrosis  resulting  in  the  com- 
plete dissolution  of  hepatocytes  indicated  by  the 
presence  of  debris  mass  in  the  necrotic  space  can 
be  seen.  In  the  liver  of  experimental  fish,  corre- 
sponding to  cellular  damage,  a  significant  decrease 
in  hepatosomatic  index  and  ascorbic  acid  content 
and  an  elevation  in  acid  and  alkaline  phosphatase 
levels  were  also  recorded.  These  results  suggest 
that  carbofuran  is  capable  of  inducing  histopatho- 
logical and  biochemical  alterations  in  liver  which 
may  cause  physiometabolic  dysfunction  in  this  spe- 
cies. (Author's  abstract) 
W89-06521 


SUBCHRONIC  METABOLIC  EFFECTS  AND 
TOXICITY  OF  A  SIMULATED  PULP  MILL  EF- 
FLUENT ON  JUVENILE  LAKE  TROUT 
SALMO  TRUTTA  M.  LACUSTRIS, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
A.  Oikari,  P.  Lindstrom-Seppa,  and  J.  Kukkonen. 
Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  16,  No.  3,  p  202-218,  December 
1988.  2  fig,  7  tab,  50  ref.  Academy  of  Finland/ 
Research  Council  for  the  Environmental  Sciences 
project  06/085. 

Descriptors:  'Trout,  'Toxicity,  'Fish  physiology 
'Pulp  wastes,  'Water  pollution  effects,  Juvenile 
growth  stage,  Metabolism,  Sulfates,  Soaps,  Fatty 
acids,  Resins,  Phenols,  Enzymes,  Growth,  Mortali- 
ty. 

Juvenile  lake  trout  (Salmo  trutta  m.  lacustris)  were 
exposed  for  7  wk  to  0.05  x  and  0.2  x  96-hr  LC50 
concentrations  of  simulated  bleached  kraft  pulp 
mill  effluent  (KME  -  Sa  +  CP).  A  sulfate  soap 
preparation,  composed  mainly  of  resin  and  fatty 
acids,  with  added  chlorophenols  (CP,  tri-,  tetra-, 
and  penta-CP)  was  used  as  the  toxicant  mixture' 
Concentrations  of  free  CP  in  plasma  and  free  and 
conjugated  CP  in  bile  were  proportional  to  their 
concentrations  in  the  water.  The  greatest  total 
gradient  between  bile  and  water  CP  was  52,000  for 
pentachlorophenol.  The  activity  of  a  liver  polysub- 
strate  monooxygenase  (PSMO)  system,  assayed 
with  three  model  substrates,  increased  40  to  67% 
due  to  KME  -  Sa  +  CP.  However,  the  increase 
was  not  directly  dependent  on  the  exposure  con- 
centration. In  contrast  to  PSMO,  activities  of  con- 
jugating enzymes  (p-nitrophenol  UDP-glucurono- 
syl  and  glutathione  transferases)  were  decreased  in 
the  liver.  Increased  concentration  of  glutathione 
was  noted  in  the  liver  and  kidney.  In  addition,  a 
small  (9%)  but  significant  decrease  in  blood  hemo- 
globin concentration  was  observed  at  the  higher 
exposure  concentration.  Although  growth  rate  of 
lake  trout  was  markedly  decreased  due  to  KME  - 
Sa  +  CP,  hydromineral  balance  and  carbohydrate 
metabolism  in  fish  were  unaffected,  indicating  pos- 
sible physiological  compensation.  On  the  other 
hand,  lethality  tests  with  lake  trout  preexposed  to 
KME  -  Sa  +  CP  at  0.2  x  LC50  revealed  decreased 


t 
T 

X 

X 

X 

'J 

I 

s: 

id 


143 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


tolerance,  whereas  at  the  lower  exposure  concen- 
tration it  was  unchanged.  It  is  concluded  that 
various  physiological  adjustments  in  trout  during 
suhchronic  exposures  were  not  adaptive  in  terms 
of  short-term  tolerance.  (Author's  abstract) 
W89-06522 


DOSE-RELATED  CARCINOGENIC  EFFECTS 
OF  WATER-BORNE  BF;NZO(A)PYRENE  ON 
I.IVERS  OF  TWO  SMALL  FISH  SPECIES, 

Gulf  Coast   Research   Lab.,  Ocean   Springs,   MS. 
W.  E.  Hawkins,  W.  W.  Walker,  R.  M.  Overstreet, 
T.  F.  Lylle,  and  J.  S.  Lytic. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  16,  No.  3,  p  219-231,  December 
1988.  14  fig,  6  tab,  22  ref. 

Descriptors:  *Carcinogens,  *Water  pollution  ef- 
fects, "Liver,  'Aromatic  compounds,  'Hydrocar- 
bons, *Fish,  'Toxicity,  Guppies,  Histology,  Metab- 
olism, Fish  physiology,  Gills,  Benzopyrene. 

Benzo(a)pyrene  (BaP)  administered  by  water- 
borne  exposures  caused  dose-related  carcinogenic 
effects  in  livers  of  two  small  fish  species,  the 
Japanese  medaka  (Oryzias  latipes)  and  the  guppy 
(Poecilia  reticulata).  Medaka  and  guppies  each 
were  given  two  6-h  exposures.  The  first  exposure 
was  conducted  on  6-day-old  to  10-day-old  speci- 
mens. The  second  exposure  was  given  7  days  later. 
The  tests  incorporated  five  treatment  groups:  (1) 
control,  (2)  carrier  (dimethylformamide)  control, 
(3)  low  BaP  dose  (not  detectable,  4  ppb),  (4)  inter- 
mediate BaP  dose  (about  8-47  ppb  BaP),  and  (5) 
high  BaP  dose  (200-270  ppb).  Following  the  high- 
dose  exposure,  hepatocellular  lesions  classified  as 
foci  of  cellular  alteration  (altered  foci),  adenomas, 
and  hepatocellular  carcinomas  occurred  in  both 
species.  In  medaka,  the  lesions  appeared  to  develop 
sequentially  with  the  appearance  of  altered  foci 
followed  by  adenomas  and  then  hepatocellular  car- 
cinomas. Most  lesions  in  guppies,  however,  were 
classified  as  altered  foci  although  a  few  adenomas 
occurred  in  the  early  (24-week)  sample  and  hepa- 
tocellular carcinomas  occurred  in  the  late  (52- 
week)  sample.  When  total  lesions  were  combined, 
medaka  had  an  11%  incidence  at  24  weeks  after 
the  initial  exposure  and  36%  incidence  at  36  weeks. 
In  guppies,  8%  had  liver  lesions  at  24  weeks,  19% 
at  36  weeks,  and  20%  at  52  weeks.  A  single 
extrahepatic  neoplasm,  a  capillary  hemangioma  in 
a  gill  filament,  occurred  in  a  medaka  from  the  36- 
week  high-dose  sample.  The  results  suggest  that 
the  medaka  and  guppy  are  capable  of  metabolizing 
water-borne  BaP  to  carcinogenic  metabolites 
which  initiate  hepatic  tumor  development.  (Au- 
thor's abstract) 
W89-06523 


HEPATIC  MONOOXYGENASE  INDUCTION 
AND  PROMUTAGEN  ACTIVATION  IN  CHAN- 
NEL CATFISH  FROM  A  CONTAMINATED 
RIVER  BASIN, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

G.  W.  Winston,  B.  S.  Shane,  and  C.  B.  Henry. 
Ecotoxicology       and        Environmental        Safety 
EESADV,  Vol.   16,  No.  3,  p  258-271,  December 
1988.  7  fig,  2  tab,  35  ref. 

Descriptors:  'Toxicity,  'Enzymes,  'Fish  physiolo- 
gy, 'Water  pollution  effects,  'Catfish,  Liver,  River 
basins,  Water  pollution,  Metabolism,  Devil's 
Swamp.  Louisiana,  Aromatic  compounds,  Chlorin- 
ated hydrocarbons,  Polychlorinated  biphenyls, 
Bioaccumulation,  Insecticides,  Mutagens. 

The  impact  of  environmental  contaminants  on  xen- 
obiotic  metabolism  of  channel  catfish  (Ictalurus 
punctatus)  from  a  highly  polluted  water  body. 
Devil's  Swamp  in  southeastern  Louisiana,  has  been 
investigated  in  order  to  understand  belter  the  etiol- 
ogy of  cancer  in  fish  from  polluted  waters.  Fish 
from  Devil's  Swamp  bioaccumulated  polynuclear 
aromatic  hydrocarbons  (PAH),  chlorinated  hydro- 
carbon insecticides  (CHI),  and  polychlorinated  bi- 
phenyls (P<  li)  in  fat  tissue,  the  fat  tissue  exceeding 
7000  ppb.  Reference  catfish  from  ihe  University 
farm,  lien  Hur,  were  virtually  devoid  ol  PAH, 
C  III.  and  PCB  Liver  microsomal  enzymes  (MI'O) 
from  Devil's  Swamp  lisli  were:  markedly  induced. 


The  specific  content  of  cytochromes  P450  and  b5 
and  the  specific  activities  of  NAD(P)H-cytoch- 
rome  c  reductase  were  Iwo  to  three  times  higher 
than  those  of  lien  Hur  lish.  Consistent  with  this 
induction,  a  9(X)0g  supernatant  from  Devil's 
Swamp  but  not  Ben  Hur  fish  activated  2-amino- 
fluorene  and  benzo(a)pyrene  (BP)  to  mutagens  in 
the  Ames  test.  HP  metabolism  by  Devil's  Swamp 
fish  liver  microsomes  was  inhibited  to  a  greater 
extent  by  alpha-naphthoflavonc  than  was  BP  me- 
tabolism by  Ben  Hur  fish  microsomes.  This  finding 
indicates  that  the  induced  activity  in  the  Devil's 
Swamp  fish  liver  was  the  result  of  P450  isozymes 
characteristic  of  PAH/PCB  induction.  Thus,  expo- 
sure of  fish  to  environmental  pollutants  can  alter 
MFO  leading  to  enhanced  metabolic  activation  of 
promutagens  to  mutagens.  (Author's  abstract) 
W89-06525 


USE  OF  ALGAL  FLUORESCENCE  FOR  DE- 
TERMINATION OF  PHYTOTOXICITY  OF 
HEAVY  METALS  AND  PESTICIDES  AS  ENVI- 
RONMENTAL POLLUTANTS, 

Quebec  Univ.,  Trois-Rivieres.  Centre  de  Recher- 
che en  Photobiophysique. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-06526 


METHOD  FOR  EVALUATING  EFFECTS  OF 
TOXIC  CHEMICALS  ON  THE  PRODUCTIVI- 
TY OF  FRESHWATER  ECOSYSTEMS, 

Shell  Research  Ltd.,  Sittingbourne  (England). 
N.  O.  Crossland. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  16,  No.  3.  p  279-292,  December 
1988.  15  tab,  12  ref. 

Descriptors:  'Pesticides,  'Water  pollution  effects, 
'Aquatic  productivity,  'Ecological  effects,  'Bioin- 
dicators,  'Trout,  'Toxicity,  'Organophosphorus 
pesticides,  Aquatic  environment,  Productivity,  In- 
vertebrates, Sampling,  Growth,  Toxicity,  Ponds, 
Insecticides,  Standing  crops,  Fish. 

The  finding  that  trout  apparently  consumed  more 
invertebrates  than  were  produced  in  the  Horokiwi 
stream  has  been  described  as  'Allen's  paradox.' 
One  explanation  for  this  is  that  invertebrate  sam- 
pling techniques  underestimate  the  standing  crop. 
If  so,  trout  growth  might  be  a  relatively  sensitive 
indicator  of  the  effects  of  toxic  chemicals  on  the 
productivity  of  experimental  ponds.  In  a  replicated 
pond  experiment,  methyl  parathion  was  applied  at 
concentrations  toxic  to  invertebrates  but  not  to 
fish.  Three  50-cu  m  ponds  were  treated  at  40 
micrograms/L  and  three  at  10  micrograms/L,  and 
there  were  three  untreated  controls.  Each  pond 
was  stocked  with  eight  small,  individually  marked 
rainbow  trout.  The  fish  were  removed  by  electro- 
fishing  3  weeks  after  treatment.  Mean  growth  rate 
of  fish  in  control  ponds  was  6.3%  per  day.  4.3% 
per  day  in  ponds  treated  with  10  micrograms/L, 
and  3.7%  per  day  in  ponds  treated  with  40  micro- 
grams/L. Effects  were  significant  at  the  1%  level. 
The  standing  crop  of  invertebrates  was  apparently 
insufficient  to  support  the  growth  of  the  fish,  an 
indication  that  the  active,  predatory  rainbow  trout 
is  more  efficient  at  sampling  invertebrates  than 
standard  limnological  procedures.  (Author's  ab- 
stract) 
W89-06527 


PHOSPHORUS  TOXICITY  IN  CHARA, 

Lund  Univ.  (Sweden).  Inst,  of  Ecology. 

I.  Blindow. 

Aquatic  Botany  AQBODS,  Vol.  32,  No.  4,  p  393- 

395,  December  1988.  1  fig,  9  ref. 

Descriptors:  'Water  pollution  effects.  'Light  pene- 
tration, 'Phosphorus,  'Toxicity.  *Chara,  'Eu- 
trophication, Chlorophyta,  Algae,  Growth,  Cullur- 
ing  techniques.  Phosphates. 

Characeans  are  often  the  first  submerged  macro- 
phytes  to  disappear  during  eutrophication.  As 
phosphorus  toxicity  is  a  common  explanation  for 
this  decline,  the  growth  rate  of  Chara  spp.  at  high 
phosphorus  concentrations  was  studied  in  Ihe  labo- 
ratory. Chara  lomcnlosa  and  C.  hispida  wen  i  ol 
lected  from  lakes  ami  ponds  in  southern  Sweden 


and  exposed  to  high  concentrations  of  ph< 
(as  Na2HP04)  in  aerated  water  under  co 
light  No  significant  differences  (t-test) 
growth  were  found  between  treated  ph 
untreated  controls.  It  is  suggested  that  ph< 
toxicity  previously  reported  for  C  globul; 
have  been  due  to  different  responses  fror 
ductively  isolated  populations  of  that 
However,  even  if  the  observation  of  ph< 
toxicity  in  C.  globularis  is  not  an  artil 
conclusion  that  characeans  disappear  in  e 
cated  waters  because  of  phosphorus  toxk 
be  too  general.  In  lakes  with  total  phi 
concentrations  >  20  microg/L,  Secchi 
were  lower  owing  to  increased  phyloplant 
mass.  Therefore,  it  is  assumed  that  light  li 
is  responsible  for  the  disappearance  of  ch 
during  eutrophication.  (Doria-PTT) 
W89-06534 


DISCRIMINATION  OF  FACTORS  INF] 
ING  BIOTA  OF  A  STREAM  RECEIVINt 
TIPLE-SOURCE  PERTURBATIONS, 

American  Electric  Power  Service  Corp., 
bus,  OH.  Environmental  Engineering  Div. 
J  H  Van  Hassel,  D.  S.  Cherry,  J.  C.  Hend 
and  W.  L.  Specht. 

Environmental  Pollution  ENPOEK,  Vol. 
4,  p  271-287,  1988.  3  fig,  4  tab,  37  ref. 

Descriptors:    'Water    pollution    effects, 
plants,  'Stream  biota,  'Oil  wastes,  'Mine 
'Toxicity,  Blaine  Creek,  Kentucky,  Aqu 
Streams,  Monitoring,  Sampling,  Benthos, 
ceans,    Regression    analysis,    Scouring, 
Sand. 

Blaine  Creek  is  a  fifth-order  stream  loi 
eastern  Kentucky  that  has  been  subject  to  i 
nation  by  oil  brines,  surface  mining,  and  a 
ash  settling  pond  discharge.  Toxicity  tests, 
and  receiving  water  chemical  monitori 
Blaine  Creek  benthic  sampling  were  used  I 
ate  the  effect  of  the  ash  pond  effluent  on  tl 
Reproductive  impairment  of  Ceriodaph 
demonstrated  at  effluent  concentrations 
from  30  to  100%,  but  no  instream  im 
benthic  invertebrates  could  be  found  at 
flows  that  provided  up  to  65%  of  the 
discharge.  Correlation  and  regression  an; 
physicochemical  versus  benthic  monitori 
indicated  that  upstream  oil  brine  contai 
and  scouring  of  the  creek's  predominantly 
sand  substrate  during  rainfall  events  were 
mary  factors  affecting  the  benthic  fauna, 
peared  to  override  potential  effects  froi 
sources.  These  results  demonstrated  the 
integrated  field/laboratory  investigations  f 
ent  impact  assessments.  (Author's  abstract) 
W89-06536 


ANALYSIS  OF  OIL-OXIDIZING  AND  1 

OTROPHIC  MICROFLORA  OF  THE  CC 

WATER  OF  THE  EASTERN  MURMAr 

ENTS   SEA   (ANALIZ   NEFTEOKISLY^ 

CHEI     I    GETEROTROFNOI    MIKRO 

PRIBREZHNYKH       VOD       VOSTOCI 

MURMANA), 

Murmanskii  Morskoi  Biologicheskii  Inst,  i 

Lab.  of  Microbiology. 

S.  G.  Dermicheva. 

Biologiia  Moria  BIMOD4,  No.  3,  p  32-36, 

fig,  3  tab,  14  ref.  English  summary. 

Descriptors:  'Biodegradation,  'Fate  of  po 
'Water  pollution  effects.  'Coastal  waters, ' 
Sea,  'Oil  pollution,  'Microorganisms,  ! 
variation,  Seawater,  Pseudomonas,  Self-] 
tion.  Bacteria. 

The  numbers  of  hydrocarbon-oxidizing  mi( 
nisms  in  the  Barents  Sea  were  found  to  de 
the  level  of  sea  water  pollution  by  oil  [ 
during  the  spring.  The  numbers  of  mieroor 
in  sea  water  decreased  with  distance  ft 
shore,  i.e.  from  the  source  of  pollution.  Th< 
carbon-oxidizing  microorganisms  isolated  f 
coastal  areas  of  the  Barents  Sea  were  iden 
pseudomonas,  pseudobactcria,  and  bacleri 
obtained  from  both  field  investigations  and 
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udio  led  10  the  conclusion  thai  these  hydrocar- 
m-oxidizing   microorganisms   play   a   substantial 
ile  m  the  self-purification  of  petroleum-polluted 
aters  in  the  region  studied.  (Peters-PTT) 
•89-06555 


IMPOSITION  AND  DYNAMICS  OF  ZOO- 
LANKTON  AND  ZOOBENTHOS  IN  LAKE 
kRYKAMISH  (SOSTAV  I  DINAMIKA  ZOO- 
vNKTONA  I  ZOOBENTOSA  OZERA  SARY- 
\MYSH), 

udemiya  Nauk  Uzbekskoi  SSR,  Nukus.  Inst, 
testvennykh  Nauk. 

Embergenov,  L.  P.  Pavlovskaya,  and  N. 
inazhev. 

drobiologicheskii  Zhurnal  GBZUAM,  Vol  23 
v  3.  p  24-30,  1987.  1  fig,  4  tab,  16  ref.  English 
nmary. 

scnptors:  'Lake  Sarykamish,  *Zooplankton, 
utrophication,  'Water  pollution  effects,  Organ- 
hlonne  pesticides,  Pesticides,  Plankton,  Seasonal 
nation,  Biomass,  Productivity. 

oplankton  (10  species)  and  zoobenthos  (24  spe- 
s)  of  Lake  Sarykamysh  (in  Central  Asia)  belong- 
to  the  mesotrophic  and  eutrophic  type  were 
died.  The  average  amount  of  zooplankton  (by 
son)  varies  from  12250  to  97000  specimens/cu 
its  biomass  from  730  to  9100  mg/cu  m,  and  the 
Tage  annual  biomass  is  5440  mg/cu  m.  The 
:rage  quantity  of  zoobenthos  varies  from  1400  to 
70  specimens/sq  m,  its  biomass  varies  from  9.33 
83.30  g/sq  m,  and  the  average  annual  biomass  is 
5  g/sq  m.  The  high  biological  productivity  and 
rnsification  of  the  eutrophication  processes  are 
uced  by  the  influx  of  biogenes.  Residues  of 
anochlorine  pesticides  entering  the  lake  may 
)  influence  productivity.  (Author's  abstract) 
9-06558 


THOD  TO  DETERMINE  WATER  TOXICI- 
BY  VARIATIONS  IN  THE  GILL  AREA  OF 
*  (METHODIKA  OPREDELENIIA  TOK- 
KNOSTI  VODNOI  SREDY  PO  IZMENEN- 
M  ZHABERNOGO  APPARATE  RYB), 
Union  Research  Inst,  of  Pond  Fisheries 
moe  (USSR). 

primary  bibliographic  entry  see  Field  5A 
5-06561 


LE  OF  MEIOFAUNA  IN  THE  BENTHOS 
VIMUNTTIES  IN  VARIOUS  LAKES  IN  LAT- 
™t,',?PL'  MEIOFAUNY  V  BENTOSNOM 
3BSHCHESTVE  RAZNOTIPNYKH  OZER 
rGALU), 

demiya  Nauk  SSSR.  Leningrad.  Inst.  Ozerove- 
ya. 

L  Kurashov,  and  V.  P.  Belyakov. 

robiologicheskii  Zhurnal  GBZUAM    Vol    23 

2,  p  46-50,  1987.  5  tab,  9  ref.  English  summary.' 

criptors:  *Water  pollution  effects,  'Benthos 
kes,  Latvia,  'Eutrophication,  Population  dy- 
■cs,  Fauna,  Meiofauna,  Zoobenthos. 

iges  in  the  composition  and  quantitative  devel- 

m  of  the  meiofauna  have  been  studied  in  six 

s  m  the  Latgahan  hills  in  the  Latvian  SSR  The 

5  have  been  induced  by  anthropogenic  eu- 
Tication  which   results  in  a  decrease  of  the 

mhos  fraction  in  the  total  biomass  and  in 
'-06567y      zoobentnos-  (Author's  abstract) 


K'ON'    ASPECTS    OF    AQUATIC 
rvib¥£L  <BIOPRODUKTSIONNYE 

EKTY  VODNOI  TOKSIKOLOGII) 

demiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

Braginskii. 

obiologicheski  Zhurnal  GBZUAM,  Vol  24 
*  P  74-83,   1988.  48  ref.   English  summary.' 

!iio!0rSfr*To*ic?i?gy'  'Hydrobiology.  'Water 
Hon  effecs,  'Plankton.  Pesticides,  Heavy 
IV  Phytoplankton,  Productivity,  Crustaceans, 
«ry  productivity. 


The  relationships  belween  hydrobiology  and 
aquatic  toxicology  are  considered.  Basic  results 
from  experimental  studies  on  the  effects  of  pesti- 
cides, heavy  metals  and  other  toxicants  on  primary 
phytoplankton  production  and  the  productivity  of 
the  planktonic  crustacean  population  are  general- 
ized. The  development  of  toxicological  hydroeco- 
logy,  a  synthetic  scientific  trend  which  deals  with 
studies  of  the  effects  of  toxicants  on  the  produc- 
tion-destruction processes  in  the  aqueous  environ- 
ment is  necessary.  (Author's  abstract) 
W89-06572 


DISTRIBUTION  OF  HEAVY  OIL-DEGRADING 
BACTERIA  IN  THE  OIL-POLLUTED  AREAS 
CAUSED  BY  THE  MIZUSHIMA  OIL  SPILL 
ACCIDENT  (IN  JAPANESE), 

Shimonoseki  Univ.  of  Fisheries  (Japan).   Lab.  of 

Microbiology. 

H.  Fujisawa,  M.  Murakami,  B.  Kimura,  and  K 

Ohtani. 

Journal  of  Shimonoseki   University   of  Fisheries 

Vol.  36,  No.  1,  p  39-48,  1987.  English  Summary   5 

fig,  3  tab,  10  ref. 

Descriptors:  'Oil  pollution,  'Self-purification, 
'Bacteria,  'Water  pollution  effects,  'Seto  Sea, 
Japan,  Bottom  sediments,  Marine  sediments,  Sea- 
water,  Oil  spills,  Population  density. 

The  distribution  of  heavy  oil-degrading  bacteria  in 
oil-polluted  areas  of  the  Seto  Inland  Sea  (Bisan 
Seto)  caused  by  the  Mizushima  Oil  Spill  Accident 
was  investigated  for  1  yr,  to  assess  bacteriological 
self-purification  of  the  areas  following  this  acci- 
dent. Heavy  oil-degrading  bacteria  (Groups  A  and 
B)  in  seawater  and  bottom  sediment  in  the  Seto  Sea 
were  enumerated  using  a  membrane  filter  method 
and  heavy  oil  of  the  same  quality  as  that  spilt  in  the 
accident.  The  population  densities  of  heavy  oil- 
degrading  bacteria  in  seawater,  Groups  A  and  B 
were  1  to  1,000  and  1  to  100/ml,  respectively  and 
the  density  of  Group  A  was  10  times  as  much  as 
that  of  group  B.  The  density  of  Group  A  in 
seawater  in  the  coastal  areas  near  Mizushima  and 
Sakaide  was  higher  than  that  of  the  same  group  in 
the  middle  of  the  Seto  Sea,  but  there  was  no 
remarkable  difference  in  the  density  of  Group  B 
bacteria  in  seawater  throughout  the  surveyed 
areas.  The  population  densities  of  both  Groups  A 
and  B  in  bottom  sediments  were  100-10,000/gm.  It 
is  concluded  that  various  heavy  oil-degrading  bac- 
teria contribute  to  decomposing  the  heavy  oil 
spilled  into  the  Seto  Sea.  (Author's  abstract) 
W89-06601 


ECOSYSTEM  ANALYSIS  OF  THE  CALCASIEU 
RIVER/LAKE  COMPLEX  (CALECO). 

VOLUME  II. 

McNeese  State  Univ.,  Lake  Charles,  LA. 
For  primary  bibliographic  entry  see  Field  2L 
W89-06605 


ZOOPLANKTON  DISTRIBUTION  IN  THREE 
ESTUARINE  BAYOUS  OF  THE  CALCASIEU 
RIVER/LAKE  COMPLEX  WITH  DIFFERENT 
TYPES   OF  ANTHROPOGENIC  INFLUENCE, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
M.  Vecchione. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 
Lake  Complex  (CALECO).  Report  No.  DOE/ 
EP/311111-l-Vol.  2,  June  26,  1987.  Final  Report 
p  202-236,  15  fig,  1  tab,  29  ref.  DOE  Grant  DE- 
FG01-83EP31111. 

Descriptors:  'Distribution  patterns,  'Bayous, 
Louisiana,  'Zooplankton,  'Estuaries,  'Calcasieu 
River,  'Calcasieu  Lake,  'Water  pollution  effects, 
Agricultural  pollutants,  Municipal  wastes,  Oil 
wastes,  Ecological  effects,  Synoptic  analysis. 

Zooplankton  was  sampled  in  three  tributaries  of 
the  Calcasieu  Estuary:  one  flowing  through  an 
area  of  petrochemical  industries,  one  through  a 
municipal  area,  and  one  through  an  agricultural 
area.  Synoptic  comparisons  among  the  bayous 
were  made  on  eight  trips  over  a  two-year  period. 
Additionally,  each  bayou  was  sampled  intensively 
for    small-scale    distribution    on    four    occasions. 


Effects  Of  Pollution— Group  5C 

Numbers  of  all  zooplankton  taxa  were  consistently 
higher  in  the  agricultural  bayou  than  in  either  of 
the  other  bayous.  Patterns  of  small-scale  spatial 
variability  also  differed  among  the  bayous.  The 
agricultural  bayou  appeared  to  be  a  relatively 
healthy  estuarine  tributary.  The  municipal  bayou  is 
severe  in  the  vicinity  of  the  municipal  sewage  and 
storm-drain  outfalls.  Evidence  indicated  that  the 
industrial  bayou  suffered  from  frequent,  but  not 
continuous,  episodes  of  environmental  stress 
throughout  its  length.  (See  also  W89-06605)  (Au- 
thor's abstract) 
W89-06612 


INTRODUCTION  AND  METHODS:  BENTHOS, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
G.  R.  Gaston. 

IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 
Lake  Complex  (CALECO).  Report  No.  DOE/ 
EP/31111-l-Vol.  2,  June  26,  1987.  Final  Report  p 
273-283,  1  fig,  1  tab,  15  ref.  DOE  Grant  DE-FG01- 
83EP311U. 

Descriptors:  'Estuaries,  'Ecosystems,  'Water  pol- 
lution effects,  'Benthos,  Benthic  environment, 
Water  quality  control,  Bioindicators,  Ecological 
distribution,  Bottom  sediments,  Population  density. 

The  distribution  and  abundance  of  macrobenthic 
organisms  in  the  Calcasieu  Estuary  were  examined 
in  order  to  characterize  benthic  communities  in 
various  habitats  of  the  area.  The  study  was  divided 
into  several  components  concerning  various  as- 
pects of  the  ecology  of  benthic  species.  The  ma- 
crobenthos  are  those  macroscopic  benthic  orga- 
nisms that  are  retained  on  a  0.5  mm  screen  sieve 
following  rinsing.  Generally  considered  good  indi- 
cators of  pollution,  they  are  especially  important  in 
assessing  impacts  of  pollutants  that  remain  on  or 
over  estuarine  sediments.  The  primary  objective  of 
this  study  was  to  characterize  macrobenthic  com- 
munities of  the  Calcasieu  Estuary  in  light  of  pollu- 
tion effects.  Several  additional  investigations  of 
benthic  communities  became  natural  spinoffs  of  the 
primary  study.  Each  of  these  investigations  became 
a  separate  component  of  the  overall  benthic  study 
(See  also  W89-06605)  (Lantz-PTT) 
W89-06615 


EFFECTS  OF  POLLUTANTS  ON  MACRO- 
BENTHIC COMMUNITIES  IN  THE  UPPER 
CALCASIEU  RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
G.  R.  Gaston,  and  J.  C.  Young. 
IN:  Ecosystem  Analysis  of  the  Calcasieu  River/ 
Lake  Complex  (CALECO).  Report  No.  DOE/ 
EP/31111-l-Vol.  2,  June  26,  1987.  Final  Report,  p 
373-389,  1  fig,  2  tab,  7  ref.  DOE  Grant  DE-FG01- 
83EP31111. 

Descriptors:  'Water  pollution  effects,  'Benthos, 
'Calcasieu  River,  'Calcasieu  Lake,  'Louisiana, 
'Ecological  effects,  Bayous,  Wetlands,  Heavy 
metals,  Polychaetes,  Species  density,  Physiological 
ecology. 

Macrobenthic  samples  collected  from  three  oligo- 
haline  bayous  in  the  upper  Calcasieu  Estuary  were 
used  for  comparisons  of  biological  variables  versus 
concentrations  of  the  contaminants.  There  were 
significant  negative  correlations  between  faunal 
density  and  concentration  of  Cu,  Pb,  Cr,  Cd,  Hg, 
and  Zn  in  Contraband  Bayou  samples  collected  in 
March  1984,  though  no  significant  relationship  was 
found  for  samples  collected  at  other  times.  Contra- 
band Bayou  macrobenthic  assemblages  were  domi- 
nated by  polychaete  worms.  A  similar  macro- 
benthic assemblage  inhabited  nearly  Bayou  d'lnde, 
though  faunal  densities  there  were  generally  below 
those  of  Contraband  Bayou.  Although  no  signifi- 
cant relationship  existed  between  the  macro- 
benthos  and  metals  collected  most  months,  there 
were  significant  negative  correlations  between 
benthos  and  some  metals  in  April  1984  collections. 
Bayou  Verdine  was  inhabited  by  a  more  diverse 
fauna,  primarily  polychaetes,  than  Contraband 
Bayou  or  Bayou  d'lnde.  No  significant  relation- 
ships were  found  between  the  fauna  and  metals  of 
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Bayou  Verdine.  In  general,  the  macrofaunal  assem- 
blages of  the  upper  Calcasieu  Estuary  were  charac- 
terized as  dominated  by  deposit-feeding  species, 
mostly  surface-deposit  feeders.  Omnivores  and  car- 
nivores were  less  important.  The  most  abundant 
species  of  the  area  were  early  colonizers,  perhaps 
indicative  of  continuous  physiological  stress  to  the 
fauna.  (See  also  W89-06605)  (Author's  abstract) 
W89-066I8 


NEKTON    ASSEMBLAGES    OF   THE   CALCA- 
SIEU RIVER/LAKE  COMPLEX, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Biological  and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-06620 


ECOSYSTEM  ANALYSIS  OF  THE  CALCASIEU 
RIVER/LAKE  COMPLEX  (CALECO). 

VOLUME  IV. 

McNeese  State  Univ.,  Lake  Charles,  LA. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-06622 


ANNUAL    REPORT,    1985:    NATIONAL    ACID 
PRECIPITATION  ASSESSMENT  PROGRAM. 

Interagency   Task   Force   on   Acid    Precipitation, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06650 


EFFECT  OF  CHLORINE  POSITION  ON  THE 
DEGRADATION  OF  DICHLOROPHENOLS  IN 
ANAEROBIC  POND  SEDIMENT, 

Environmental  Research  Lab.,  Athens,  GA. 

J.  E.  Rogers,  and  D.  D.  Hale. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-134853. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/D-87/353,  December  1987. 

29p,  3  fig,  8  tab,  32  ref. 

Descriptors:  *Microbial  degradation,  *Molecular 
structure,  *Path  of  pollutants,  *Fate  of  pollutants, 
•Anaerobic  conditions,  *Ponds,  *Bottom  sedi- 
ments, *Chlorine,  *Dichlorophenol,  Water  pollu- 
tion effects,  Sediment  contamination,  Anaerobic 
ponds,  Biodegradation,  Degradation  products. 

To  better  understand  the  microbial  degradation  of 
chemicals  in  anaerobic  environments,  the  degrada- 
tion of  chlorinated  phenols  was  examined  in  fresh- 
water sediments.  The  study  demonstrated  that  the 
relative  persistence  of  the  dichlorophenols  depend- 
ed on  the  chemical  structure  of  the  individual 
isomers.  The  initial  step  in  degradation  was  the 
reductive  dechlorination  of  a  single  chlorine  to 
form  the  monochlorophenol  as  an  intermediate. 
Chlorine  at  the  2-position  of  dichlorophenols  was 
the  most  readily  reduced.  The  results  show  that 
caution  should  be  used  in  extrapolating  laboratory 
data  to  predict  degradation  rates  at  field  sites. 
(Author's  abstract) 
W89-06663 


RECOVERY    OF    CANADIAN    LAKES    FROM 
ACIDIFICATION, 

Department   of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-06681 


EXPOSURE  OF  SMALL-SCALE  AQUATIC 
SYSTEMS  TO  VARIOUS  DEPOSITION 
LEVELS  OF  AMMONIUM,  SULPHATE  AND 
ACID  RAIN, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

J.  A.  A.  R.  Schuurkes. 

IN:   Reversibility  of  Acidification.   Elsevier,  New 

York    1987.  p  34-45.  5  fig,  4  tab,  36  ref. 

Descriptors:  *Water  pollution  effects,  •Ammoni- 
um, "Sulfates,  *Acid  rain  effects,  "Ecosystems, 
Greenhouses.  Artificial  precipitation,  Sulfur,  Ni- 
trogen, Hydrogen  ion  concentration,  Chemistry  of 
precipitation.  Revegetation,  Rehabilitation. 


In  a  greenhouse  Iwo  experiments  were  conducted 
in  which  small-scale  aquatic  ecosystems  were  ex- 
posed to  synthetic-rain  solutions.  Rain  containing 
sulfuric  acid  and  rain  containing  ammonium  sulfate 
were  used  to  create  different  deposition  levels  of 
acid,  sulfur,  and  ammonium  nitrogen.  In  the  first 
experiment  seven  soft-water  systems  were  exposed 
during  a  two-year  period  to  rain  differing  in  pH 
(5.6  to  3.5),  ammonium  (1.4  to  8.5  kmol/ha/year) 
and  sulfate  (0.1  to  4.4  kmol/ha/year).  From  the 
acidic  sulfate  treatments  only  the  pH  =  3  5  treat- 
ment caused  a  decrease  in  pH  (from  5.5  down  to 
4.2).  Within  the  same  period  the  pH  =  5.6  ammoni- 
um sulfate  treatments  caused  a  stronger  acidifica- 
tion (down  to  pH  4.1-3.5).  Dose/effect  relations 
were  established  between  deposition  of  acid,  nitro- 
gen, and  sulfur  on  the  one  hand,  and  acidification, 
water  quality,  and  vegetation  on  the  other.  In  the 
second  experiment  two  acid-water  systems  were 
exposed  to  N-polluted,  S-polluted,  and  unpolluted 
rain.  During  the  first  year  the  unpolluted  rain 
resulted  in  an  increase  in  pH  (from  4.6  to  6.4)  and 
alkalinity  (plus  50  microeq/1).  A  remarkable  phe- 
nomenon in  one  of  these  systems  was  the  appear- 
ance of  Lobelia  dortmanna,  which  had  disappeared 
from  its  natural  growing  site  after  1957.  Reversibil- 
ity of  acidification  in  acid-stressed  systems  ap- 
peared to  be  possible  under  certain  conditions.  (See 
also  W89-06680)  (Author's  abstract) 
W89-06684 


CHEMICAL    AND    BIOLOGICAL    FEATURES 
OF  POORLY  BUFFERED  IRISH  LAKES, 

Foras  Forbartha,  Dublin  (Ireland). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-06685 


ACIDIFICATION  PROBLEMS  OF  FRESH- 
WATERS:  TROPHIC  RELATIONSHIPS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

D.  W.  Sutcliffe,  T.  R.  Carrick,  A.  C.  Charmier,  T. 

Gledhill,  and  J.  G.  Jones. 

IN:  Reversibility  of  Acidification.  Elsevier,  New 

York.  1987.  p  64-66.  Commission  of  the  European 

Communities  Contract  ENV.  865.UK(H). 

Descriptors:  *Acid  rain  effects,  *Acid  water, 
"Water  pollution  effects,  "Stream  biota,  "Food 
habits,  "Animal  physiology,  Survival.  Mortality, 
Cyanophyta,  Chlorophyta,  Chlorophyll  a,  Mosses, 
Diatoms,  Stoneflies,  Mayflies,  England. 

The  foods  and  physiological  requirements  of  se- 
lected herbivorous  benthic  invertebrates  living  in 
'acid'  waters  (pH  below  5.5)  and  in  circumneutral 
'soft'  waters  (pH  6.5-7.0),  chiefly  in  streams  of  the 
River  Duddon  catchment  in  the  English  Lake  Dis- 
trict were  examined.  Survival  with  and  without 
food  was  also  examined  in  laboratory  experiments. 
In  upland  acid  streams  of  the  River  Duddon,  the 
epilithon  on  stones  consisted  mainly  of  four  fila- 
mentous algae;  relative  abundances  of  each  varied 
between  streams.  These  were  thick-sheathed  blue- 
green  Cyanophyceae  (Homeothrix  caespitosa  and 
Scytonema  crispum)  and  green  filamentous  Chlor- 
ophyceae  (Hormidium  subtile  and  Zygogonium 
sp.).  Algae  were  quantified  by  measuring  chloro- 
phyll a.  A  liverwort,  Nardia  compressa,  predomi- 
nates in  acid  streams  whereas  a  moss,  Hygrohyp- 
num  luridum,  predominates  in  soft  streams.  Epi- 
phytic diatoms,  Eunotia  and  Peronia,  are  numerous 
in  the  leaf  axils  of  Nardia,  where  they  are  relative- 
ly inaccessible  to  grazing  animals.  In  acid  streams 
the  stonefly  larva  Amphinemura  sulcicollis  feeds 
on  Nardus  and  Sphagnum  leaves,  and  on  the  algae 
Hormidium,  Zygogonium,  and  Tabellaria.  At  10  C 
the  mayflies  Baetis  muticus  and  B.  rhodani  sur- 
vived (unfed)  for  only  2  to  8  days  in  acid  stream- 
waters  at  pH  4.9  to  5.2.  Survival  of  B.  rhodani  was 
better  (100%  survival  after  8  days  but  100%  mor- 
tality after  1 1  days)  in  acid  tarnwater  at  pH  4.8. 
(See  also  W89-06680)  (Shidler-PTT) 
W89-06686 


PHYSIOLOGICAL  STUDY  ON  THE  RECOV- 
ERY OF  RAINBOW  TROUT  (SALMO  GAIRD- 
NERI  RICHARDSON)  FROM  ACID  AND  AL 
STRESS, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Biol- 


ogy- 

H.  E.  Witters,  J  H.  D  Vangenechten,  S.  van 
Puymbroeck.  and  O  L  J  Vanderborght. 
IN:  Reversibility  of  Acidification.  Elsevier, 
York.  1987.  p  67-75  5  fig,  1  tab,  9  ref 

Descriptors:  "Acid  rain  effects,  "Water  poll 
effects,  "Rehabilitation,  "Fish  physiology,  "A 
ty,  "Aluminum,  Calcium,  Sodium,  Acidic  v 
Stress,  Mortality,  Trout,  Gills,  Permeability. 

It  is  known  that  the  ionoregulatory  system  of: 
is  seriously  affected  in  acid  soft  waters  wi: 
without  elevated  aluminum  concentrations, 
branchial  ion  losses  are  supposed  to  result 
calcium-modulated  increases  in  the  permeabil 
the  branchial  epithelium.  The  results  of  pn 
nary  experiments  on  the  recovery  of  rainbow 
after  exposure  to  acid  water  (pH  5.0)  or  to 
water  with  Al  (pH  5.0  +  100  microg  Al/L 
presented.  Recovery  was  studied  at  pH  6.9 
low  (1.0  mg/L)  and  high  (19.0  mg/L)  Ca  li 
Compared  to  acid  stress  alone,  fish  were 
affected  by  the  combined  stress  of  acidity  ar 
(90%  mortality,  severe  sodium  ion  and  chl 
whole-body  loss).  However,  indications  wer 
tained  that  the  depleted  plasma  Na  contet 
creased  faster  to  normal  values  after  combinec 
+  Al  stress.  Indeed,  fish  exposed  to  acid  wi 
Al  were  not  able  to  restore  the  normal  plasm 
concentrations  after  7  days  of  recovery.  Hig 
levels  in  the  water  did  not  favor  recovery  in 
experiments.  (See  also  W89-O6680)  (Author' 
stract) 
W89-06687 


DEVELOPMENT     OF     THE      ACID     I 
GRIBSO  IN  DENMARK  AFTER  1950, 

Copenhagen    Univ.,    Hilleroed    (Denmark). 

Ferskvands-Biologiske  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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CHEMISTRY  OF  ATMOSPHERIC  DEF 
TION  AND  LAKE  ACIDIFICATION 
NORTHERN  ITALY,  WITH  EMPHASIS 
THE  ROLE  OF  AMMONIA, 

Istituto  Italiano  di  Idrobiologia,  Pallanza  (I 
R.  Mosello,  A.  Pugnetti,  and  G.  A.  Tartari. 
IN:  Reversibility  of  Acidification.  Elsevier, 
York.  1987.  p  85-94.  3  fig,  5  tab,  28  ref. 

Descriptors:  "Industrial  wastewater,  "Water  | 
tion  effects,  "Acidification,  "Lakes,  "Acidic  v 
"Chemistry  of  precipitation,  "Ammonia,  * 
Rainfall,  Oxidation,  Chemical  wastes,  Tribut 
Hydrogen  ion  concentration,  Alkalinity,  A 
soils. 

The  only  case  of  a  strongly  acidic  lake  in  r 
Italy  is  Lake  Orta,  an  important  body  of  I 
located  in  the  Lake  Maggiore  watershed, 
acidification  is  caused  by  the  oxidation  of  ai 
nia,  which  is  discharged  in  large  amounts  int 
lake  by  a  rayon  factory.  Oxidation  of  this 
charge  has  lowered  the  pH  from  original  v 
above  6.0  to  the  present  values  of  3.8-4.3  thr< 
out  the  water  column  at  turnover.  The  impor 
of  in-lake  processes  in  causing  acidification 
confirmed  by  the  fact  that  the  water  input  froi 
tributaries  is  buffered,  with  a  mean  total  alka 
of  about  0.3  meq/L  and  a  pH  generally  abovi 
The  potential  acidification  capacity  of  amr 
must  also  be  considered  in  the  case  of  atmosp 
deposition.  The  importance  of  ammonia  amon 
ionic  constituents  of  rainwater  in  northern  It; 
underlined.  Even  if  the  fact  that  the  ammoi 
not  necessarily  all  oxidized  to  nitrate  is  taker 
account,  the  contribution  to  acidification  o 
ammonia  transformation  in  the  soil  and/or  t: 
lake  water  is  still  of  great  importance.  (See 
W89-06680)  (Author's  abstract) 
W89-06689 


EVIDENCE  OF  STREAM  ACIDIFICATIOI 
DENMARK  AS  CAUSED  BY  ACID  DEP 
TION, 

Miljoestyrelsen,  Silkeborg  (Denmark).  Freshx 
Lab. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


ir  primary  bibliographic  entry  see  Field  5B 
89-06697 


KXHKMICAL     CHARACTERIZATION     OF 

m  \RINE  BENTHIC  MICROBIAL  COMMU- 

1 1  IKs  FOR  USE  IN  ASSESSING  POLLUTION 

IPACTS. 

orida  Slate  Dept.  of  Environmental  Regulation, 

tllahassee. 

J.  Schropp,  F.  G   Lewis,  W.  Eubanks,  K.  R. 

!•  man,  and  D.  C.  White. 

I:  Chemical  and   Biological  Characterization  of 

unicipal  Sludges,  Sediments,  Dredge  Spoils,  and 

'tiling  Muds.  American  Society  for  Testing  and 

alenals.  Philadelphia,  PA.  1988.  p  311-325,  5  fig, 

tab.   33   ref.   Florida   Institute   of  Government 

"AR  grant  85-029. 

rscrtptors:  'Biomonitoring,  *Estuarine  environ- 
nt,  'Benthic  microorganisms,  *Water  pollution 
ects,  'Field  tests,  'Phospholipids,  Sediments, 
rticle  size,  Metals,  Principal  component  analysis, 
jrida.  Correlation  analysis,  Gas  chromatogra- 
>.  Bacteria,  Eukaryotes,  Biscay ne  Bay,  Pensaco- 
Bay. 

>nitonng  the  benthic  microbial  community 
ers  a  means  of  assessing  biological  changes  in 
ponse  to  pollutants  at  the  base  of  the  estuarine 
•d  web.  Traditional  methods  of  microbial  com- 
nity  analysis  are  inadequate  because  they  re- 
re  removal  of  the  microorganisms  from  their 
Mtat  for  culture  on  laboratory  media,  resulting 
bias    Biochemical  techniques,  however,  allow 

microbial  community  structure  to  be  analyzed 
hout  removing  the  microorganisms  from  their 
litat.  Analyses  of  phospholipid  fatty  acids 
.FA)  were  employed  to  characterize  benthic 
Tobial  community  structure  in  Biscayne  and 
isacola  Bays,  Florida,  and  to  related  changes  in 
Tobial  community  structure  to  sources  of  metal 
lution.  Sediment  samples  were  obtained  from 
in  and  contaminated  areas  of  each  bay  system. 
FA  were  analyzed  by  capillary  gas  chromatog- 
hy  after  modified   Bligh-Dyer  extraction   and 

c  acid  column  chromatography.  Principal 
tiponents  analysis  was  used  to  distinguish  geo- 
phic  areas,  and  stations  within  these  areas,  from 

another  based  on  either  geochemical  or  micro- 

LFA  data.  Canonical  correlation  was  used  to 

struct  a  linear  relationship  between  metal  con- 

trations  and  microbial   PLFA  characteristics, 

was  confounded  by  sediment  grain  size.  Pollut- 
stations  were  generally  characterized  by  high 
al  concentrations,  fine-grain  sediments,  high 
i  phosphate,  high  trans/cis  fatty  acid  ratios, 
i  bacterial  PLFA,  and  low  eucaryotic  PLFA 
:  also  W89-06705)  (Author's  abstract) 
9-06735 


RIABILITY  OF  THE  ACUTE  TOXICITY  OF 
ILLING  FLUIDS  TO  MYSIDS  (MYSIDOP- 
BAHIA), 

ironmental  Research  Lab.,  Gulf  Breeze    F? 
I  Parrish,  and  T.  W.  Duke. 

Chemical  and  Biological  Characterization  of 
jHcipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Hing  Muds.  American  Society  for  Testing  and 
enals,  Philadelphia,  PA.  1988.  p  326-333,  4  tab, 

criptors:    'Water    pollution    effects,    'Crusta- 
1S'    Toxicity,  'Bioassay,  'Drilling  fluids,  Hy- 
rbons.     Comparison     studies,     Performance 
uation.  Pollutant  identification. 

nerous  factors  affect  the  acute  toxicity  of  drill- 

Muids  (muds)  to  mysids.  These  include:  (1)  the 

:.  composition,  and  age  of  the  drilling  fluid 

';  (2)  preparation  of  the  test  material-  (3)  the 

anion  of  test  animals;  and  (4)  the  skill  of  experi- 

>l  the  people  conducting  the  tests  can  influ- 

t«t  results.  Despite  these  confounding  fac- 

tne   observed    intralaboratory    variation    of 

>n  lethal  concentrations  (96-hr  LC50s)  for  six 

'  *"h  a  laboratory-prepared   generic  drilling 

i  was  within  a  factor  of  two.  The  96-hr  LC50s 

iese  tests  were  from  5.4  mg/L  to  8.0  mg/L 

'laboratory    variation    for    seven    commercial 

ratones  that  tested  the  same  generic  drilling 

I  was  w.thin  a  factor  of  four,  the  same  as  that 


reported  in  the  literature  for  acute  toxicity  tests 
with  single  chemicals.  Test  results  from  the  seven 
laboratories  ranged  from  1.1  mg/L  to  15.8  mg/L 
using  a  laboratory-prepared  drilling  fluid  with  "sus- 
pended particulate  phase  ranging  from  0.45  to 
7.4%.  The  presence  of  petroleum  hydrocarbons  in 
drilling  fluids  greatly  increases  toxicity  and,  be- 
cause toxic,  volatile  fractions  may  be  lost,  the 
variability  of  results  from  tests  with  petroleum 
hydrocarbon-contaminated  drilling  fluids  may  be 
greater  than  that  stated.  (See  also  W89-06705) 
(Rochester-PTT) 
W89-06736 


TOXICITY  TESTING  OF  DRILLING  FLUIDS: 
ASSESSING  LABORATORY  PERFORMANCE 
AND  VARIABILITY, 

Environmental    Protection    Agency,    Washington, 
DC.  Office  of  Water  Regulations  and  Standards! 
For  primary  bibliographic  entry  see  Field  5A. 
W89-06737 


ACUTE  TOXICITY  AND  HYDROCARBON 
COMPOSITION  OF  A  WATER-BASED  DRILL- 
ING MUD  CONTAINING  DIESEL  FUEL  OR 
MINERAL  OIL  ADDITIVES, 

Springborn  Life  Sciences,  Inc.,  Wareham,  MA. 
R.  J.  Breteler,  A.  G.  Requejo,  and  J.  M.  Neff. 
IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  375-390,  9  fig, 
5  tab,  7  ref.  American  Petroleum  Institute  Re- 
search Agreement  245  (Battelle  Memorial  Insti- 
tute). 

Descriptors:  'Water  pollution  effects,  'Macroin- 
vertebrates,  'Toxicity,  'Bioassay,  'Drilling  fluids, 
Fuel,  Hydrocarbons,  Comparison  studies,  Crusta- 
ceans, Mollusks,  Polychaetes,  Performance  evalua- 
tion. 

A  series  of  static  and  flow-through  toxicity  tests 
was  conducted  using  four  species  of  marine  inver- 
tebrates to  determine  the  toxicity  of  drilling  mud 
containing  three  classes  of  hydrocarbon  additives: 
low-sulfur  diesel  fuel,  high-sulfur  diesel  fuel,  or  a 
commercial  mineral  oil  additive.  The  hydrocarbon 
additives  were  characterized  chemically  by  com- 
puterized gas  chromatography/mass  spectrometry. 
The  base  mud  was  a  laboratory-formulated  fresh- 
water lignosulfonate  mud  (generic  No.  8).  Acute 
toxicity  tests  were  performed  with  mysids  (Mysi- 
dopsis  bahia)  by  using  the  suspended  particulate 
phase  (SPP)  of  a  1:9  dilution  of  drilling  mud  with 
seawater.  Ten-day  solid  phase  (SP)  toxicity  tests 
were  conducted  with  sand  worms  (Nereis  virens), 
grass  shrimp  (Palaemonetes  pugio),  and  soft-shell 
clams  (Mya  arenaria)  by  using  mud  solids  that 
settled  to  the  bottom  of  the  mixing  container 
during  a  1-hr  settling  period.  Exposure  concentra- 
tions of  total  hydrocarbons,  BOD,  COD,  and  total 
organic  carbon  were  confirmed  analytically.  Base 
mud  without  additives  was  practically  nontoxic. 
Drilling  mud  that  contained  5%  mineral  oil  was 
less  toxic  than  mud  containing  55  of  either  low-  or 
high-sulfur  diesel  fuel  additive,  with  LC50  values 
of  3090,  451,  and  276  mg/L,  respectively.  Drilling 
mud  solids  containing  mineral  oil  were  not  acutely 
toxic  to  the  test  organisms,  but  lethality  was  ob- 
served when  animals  were  exposed  to  the  mud 
solids  that  contained  5%  diesel  fuel.  (See  also  W89- 
06705)  (Author's  abstract) 
W89-06738 


TOXICITY  OF  U.S.  WATERWAY  SEDIMENTS 
WITH  PARTICULAR  REFERENCE  TO  THE 
NEW  YORK  HARBOR  AREA, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
R.  A.  Jones,  and  G.  F.  Lee. 

IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  403-417   5  fie 
4  tab,  16  ref.  '        e' 

Descriptors:  'New  York  Harbor,  'Water  pollution 
effects,  'Estuarine  sediments,  'Navigable  waters 
'Crustaceans,     'Toxicity,     'Pollutants,     Bioassay,' 
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Grass  shrimp.  Daphnia,  Chlorinated  hydrocarbons 
Heavy  metals.  Ammonia,  Mortality. 

A  study  was  conducted  in  the  mid-  to  late- 1970s  on 
the  toxicity  of  elutriate  test  mixtures  of  water  and 
sediment  from  United  States  harbors  and  water- 
ways to  grass  shrimp  or  Daphnia.  For  many  water- 
ways, 20-30%  mortality  was  found  after  96-hr  ex- 
posure, but  those  of  the  New  York  harbor  area 
showed  somewhat  greater  toxicity.  The  specific 
cause  of  the  mortalities  was  not  investigated  at  that 
time.  The  sediments  contained  a  wide  variety  of 
chemical  contaminants  that,  if  available  to  the  or- 
ganisms, could  be  toxic  to  them.  More  than  30 
chemical  parameters,  including  heavy  metals  and 
chlorinated  hydrocarbon  pesticides,  were  meas- 
ured in  the  sediments;  of  the  parameters  measured, 
only  ammonia  was  released  in  sufficient  amounts  to 
potentially  cause  acute  lethality  in  the  test  waters 
associated  with  the  sediments.  Recent  review  of 
the  data  showed  that  there  is  a  relationship  be- 
tween the  concentration  of  ammonia  in  the  sedi- 
ment/water mixtures  (elutriates)  and  the  mortality 
of  grass  shrimp  in  the  tests.  Furthermore,  the  con- 
centrations that  appeared  to  cause  about  50%  mor- 
tality of  the  grass  shrimp  in  the  96-hr  exposure 
were  about  the  level  of  96-hr  LC50  to  grass  shrimp 
for  ammonia.  (See  also  W89-06705)  (Author's  ab- 
stract) 
W89-O6740 


TOXICITY  TESTING  OF  DREDGED  MATERI- 
ALS USING  MULTIPLE-SPECIES  MICRO- 
COSMS, 

Old    Dominion    Univ.,    Norfolk,    VA     Applied 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A 

W89-06741 


BIOLOGICAL-CHEMICAL  CHARACTERIZA- 
TION OF  EFFLUENTS  FOR  THE  EVALUA- 
TION OF  THE  POTENTIAL  IMPACT  OF  THE 
AQUATIC  ENVIRONMENT, 

National  Swedish  Environment  Protection  Board 
Solna.  Emission  aid  Product  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-0678 1 


SEDIMENT  AND  PHOSPHORUS  LOAD  TO 
STREAMFLOW  FllOM  NATURAL  AND  DIS- 
TURBED WATERSjEDS  IN  NORTHEASTERN 
MINNESOTA, 

Minnesota  Univ.,  Mi»neapolis.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  4C 
W89-06965 

5D.  Waste  Treatment  Processes 

\ 

ROLE  OF  CHEMICAL  CONCENTRATION 
AND  SECOND  CARBON  JOURCES  IN  ACCLI- 
MATION OF  MICROBIAL  COMMUNITIES 
FOR  BIODEGRADATION,  \ 

Cornell  Univ.,  Ithaca,  NY.  Lab.  of  Soil  Microbi- 
ology. 

B.  A.  Wiggins,  and  M.  Alexandtr. 
Applied       and       Environmentil        Microbiolosv 
AEMIDF.  Vol.  54,  No.  11,  p  2ip3-2807,  Novem- 
ber 1988.  4  fig,  1  tab,  14  ref. 

Descriptors:  'Nutrient  requirement  'Acclimati- 
zation, 'Biodegradation,  'Wastewater  treatment, 
'Carbon,  'Microbiological  studVs.  Phenols' 
Wastewater.  Degradation.  Mineralization. 

A  study  was  conducted  to  determine  the  role  of 
concentration  of  the  test  chemical,  if  a  second 
organic  compound,  and  of  mutation  in  t\e  acclima- 
tion period  before  the  mineralization  \f  organic 
compounds  in  sewage.  The  acclimation  ^riod  for 
2  ug/L  4-nitrophenol  (PNP)  increased  fro^  6  to  12 
days  in  the  presence  of  10  mg/L  2,4-dinitr^phenol 
In  contrast,  the  time  for  acclimation  for  th(  degra- 
dation of  2  ug  PNP/L  was  reduced  wheA  10  or 
100  mg/L  phenol  was  added.  Lower  phenofjevels 
increased  the  acclimation  period  to  8  days\  The 
length  of  the  acclimation  period  for  PNP  mireral- 
ization  decreased  as  the  initial  concentration  of 
PNP  increased  from  2  ug  to  100  mg/L.  The  ac;li- 
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Group  5D — Waste  Treatment  Processes 


mation  period  for  phenol  mineralization  was 
lengthened  as  the  phenol  concentration  increased 
from  100  to  1,400  mg/L.  The  length  of  the  accli- 
mation period  for  PNP  and  phenol  biodegradation 
was  reproducible,  but  it  varied  among  replicates 
for  the  biodegradation  of  other  nitro-substituted 
compounds  added  to  sewage  or  lake  water,  sug- 
gesting that  a  mutation  was  responsible  for  accli- 
mation to  these  other  compounds.  The  acclimation 
period  may  thus  reflect  the  time  required  for  the 
destruction  of  toxins,  and  it  also  may  be  affected 
by  the  concentration  of  the  test  compound  or  the 
presence  of  other  substrates.  (Author's  abstract) 
W89-05797 


REMOVAL  OF  HUMIC  ACID  AND  TOXIC  OR- 
GANIC COMPOUNDS  BY  IRON  PRECIPITA- 
TION, 

Occidental   Chemical   Corp.,   Grand   Island,   NY. 
Grand  Island  Technology  Center. 
W.  Ying,  J.  J.  Duffy,  and  M.  E.  Tucker. 
Environmental  Progress  ENVPDI,  Vol.  7,  No.  4, 
p  262-269,  November   1988.  4  fig,  8  tab,   19  ref. 

Descriptors:  "Toxicity,  *Chemical  precipitation, 
"Pretreatment,  *Humic  acids,  *Crganic  com- 
pounds, "Wastewater  treatment,  "Iron,  Polymers, 
Biodegradation,  Carbon,  Adsorption,  Polychlori- 
nated  biphenyls,  Pesticides,  Halogenated  pesti- 
cides, Isotherms,  DDT,  Leachates,  Industrial 
wastewater. 

An  innovative  waste  pretreatment  process  incorpo- 
rating ferric  hydroxide  precipitation  was  devel- 
oped for  complete  and  efficient  featment  of  chem- 
ical waste  landfill  leachates  and  industrial 
wastewaters  containing  recalcitrant  or  toxic  organ- 
ic chemicals.  Concentration  of  many  non-biode- 
gradable contaminants,  such  is  chlorendic  acid, 
was  significantly  lowered  after  removal  of  all 
ferric  hydroxide  precipitates  Precipitation  and 
then  removal  of  ferric  hydroiide  floes  in  pretreat- 
ment of  leachate,  by  pH  adjustment,  aeration,  and 
sedimentation,  resulted  in  almost  complete  removal 
of  humic  acid.  The  presence  of  humic  acid,  even  at 
a  low  concentration  level  of  30  mg/L,  significantly 
enhanced  the  removal  capjeity  of  ferrous  hydrox- 
ide and  ferric  hydroxide  precipitates  for  PCBs  and 
many  organochlorine  pesicides  by  a  combined 
mechanism  of  complexatbn,  adsorption,  and  co- 
precipitation.  Effective  pesticide  removal  was  ac- 
complished by  iron  prtcipitation;  removal  was 
even  better  from  mixturt  than  from  single-compo- 
nent solutions.  It  is  coicluded  that  an  integrated 
process  combining  iror  precipitation,  biodegrada- 
tion, and  carbon  adsoiption  offers  provides  effec- 
tive removal  of  recalcitrant  compounds  from  lea- 
chates and  wastewates.  (Author's  abstract) 
W89-05810 


ROLE  OF  SATURATED  AND  UNSATURATED 
ZONE  IN  SOIL  DISPOSAL  OF  SEPTIC  TANK 
EFFLUENT, 

Government   of  the   Northwest  Territories,   Yel- 
lowknife.  Municipal  and  Community  Affairs. 
For  primary  bitliographic  entry  see  Field  5E. 
W89-05829 


AUSTIN    BENEFITS    FROM    SLUDGE    COM- 
POSTING "ROGRAM, 

Austin  Waer  and  Wastewater  Utility,  TX 
For  prima  y  bibliographic  entry  see  Field  5E. 
W89-058'4 


aitf:rvative     bulking     agent     FOR 

SLUD<E  COMPOSTING, 

Los  Aigeles  County  Sanitation  Districts,  Carson, 

CA. 

J.  Hry,  H.  Ahn,  S.  Chang,  R.  Caballero,  and  H. 

Kelbgg. 

Bteycle    BCYCDK.   Vol.    29.   No.    10,   p  46-51, 

Nrvembcr-December    1988.    8    fig,    5   tab,    3    ref. 

Iescnptors:  "Bulking  sludge.  "California,  "Sludge 
nickening.  "Wastewater  treatment,  Regression 
inalysis.  Los  Angeles,  Sawdust.  Straw,  Windrow 
process,  ( Mors,  Performance  evaluation. 

The  Los  Angeles  County  wastewater  treatment 
facility  at  Carson,  California,  can  handle  500  wet 


tons  of  sludge  cake  per  day  on  a  25-acre  site  A 
study  was  conducted  to  lest  side-by-side  a  bedding 
straw-sludge  windrow  versus  a  sawdust-sludge 
windrow;  inactivation  of  indicators  and  pathogens 
in  the  two  treatments  is  reported.  Both  windrows 
effectively  inactivated  bacterial  indicators  and 
pathogens.  A  least  squares  regression  fit  of  data  to 
the  power  function  gave  the  best  correlation  be- 
tween coliform  density  and  cycle  day.  The  straw 
windrow  decreased  in  volume  more  than  the  saw- 
dust windrow.  It  was  estimated  that,  in  full-scale 
operation,  the  productivity  of  straw  windrows 
would  exceed  the  productivity  of  sawdust  wind- 
rows by  more  than  25%.  Final  compost  products 
were  well-stabilized,  with  humus-like  texture  and 
uniform  particle  size,  and  contained  no  objection- 
able odors.  The  emission  of  obnoxious  odors  was 
the  major  drawback  of  straw  windrow  compost- 
ing. When  used  in  an  in-vessel  application,  bedding 
straw  may  be  a  very  competitive  alternative  to 
sawdust.  (Rochester-PTT) 
W89-05835 


WASTEWATER  RECYCLING  AND  WATER 
CONSERVATION  IN  COMMERCIAL  AND 
PUBLIC  FACILITIES:  CASE  HISTORIES, 

E.  Clerico,  and  J.  Irwin. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21,  No.  6,  p  10-14,  November- 
December  1988.  4  tab. 

Descriptors:  "Water  reuse,  "Wastewater  manage- 
ment, "Recycling,  "Waste  recovery,  "Water 
supply,  "Water  conservation.  Wastewater  disposal, 
Case  studies,  Alternative  water  use,  Sewer  sys- 
tems. 

The  increasing  frequency  of  sewer  bans,  water 
supply  limits,  and  sites  not  served  by  public  sewer, 
has  created  a  need  for  alternative  water  use  and 
wastewater  management  practices  which  can  satis- 
fy development  needs,  while  providing  protection 
of  the  environment.  A  solution  which  addresses 
both  the  water  supply  and  wastewater  manage- 
ment issues  is  the  use  of  wastewater  recycling.  In 
commercial  and  public  facilities,  on-site 
wastewater  treatment  and  recycling  for  use  as 
flush  water  in  toilets  has  resulted  in  water  use  and 
wastewater  discharge  reductions  of  95%.  Recy- 
cling has  been  incorporated  in  numerous  facilities 
in  the  U.S.  to  enable  development  to  occur  in  a 
positive  manner  with  a  negligible  impact.  Two 
facilities  with  wastewater  recycling  are  examined 
from  a  historical  perspective,  showing  the  deci- 
sions that  resulted  in  choice  of  this  process  from  a 
variety  of  alternatives.  (Brock-PTT) 
W89-05867 


IMPROVING  GRAVITY  SLUDGE  THICKENER 
PERFORMANCE:  A  CASE  STUDY, 

D.  Garvey. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21,  No.  6,  p  15-21,  November- 
December  1988.  2  fig,  4  tab. 

Descriptors:  "Sludge  thickening,  "Wastewater 
treatment,  "Wastewater  facilities,  "Sludge,  Solid 
wastes,  Gravity  sludge  thickeners,  New  York, 
Case  studies,  Sludge  solids.  Pumping.  Primary 
sludge,  Activated  sludge.  Sludge  drying,  Inciner- 
ation. 

A  number  of  sludges  from  the  New  Rochelle  and 
Mamaroneck,  N.Y.  Wastewater  Treatment  Plants 
have  been  analyzed.  The  solids  concentration  of 
sludge  withdrawn  from  gravity  thickeners  at 
present  is  5-6%.  Combined  New  Rochelle  and 
Mamaroneck  sludges  currently  processed  at  the 
works  could  be  thickened  to  9%  total  solids  and 
sludges  expected  in  the  future  could  be  thickened 
to  a  total  solids  concentration  of  between  8  and 
11%.  The  existing  gravity  thickeners  are  of  suita- 
ble dimensions  to  achieve  these  improved  results. 
Modifications  to  the  existing  raking  mechanism 
and  a  new  pumping  control  scheme  will  be  re- 
quired. Upgrading  and  addition  of  some  peripheral 
equipment  is  recommended  including  a  splitting 
box,  potassium  permanganate  dosing  equipment, 
and  thickened-sludge  storage  facilities.  Primary 
sludges  produced  at  the  works  are  generally  quite 
unstable.  Primary  and  activated  sludges  should  be 


mixed  prior  to  thickening  to  improve  si 
optimize  the  solids  concentration  achiev 
cations  to  the  existing  thickeners  v. 
sludge  volumes  by  up  to  50%  more 
achieved  by  current  operation.  I  his  w 
significant  savings  on  downstream  proc 
as  pumping,  dewatering  and  inciners 
thor's  abstract) 
W89-05868 


REDUCING  WASTEWATER  TOXICE 

AWARE,  Inc.,  Nashville.  TN 

P.  W.  Lankford,  W.  W.  Eckenfelder.  an 

Torrens. 

Chemical    Engineering    (New    York) 

Vol.  95,  No.  16,  p  72-82,  November  7, 

10  tab,  16  ref. 

Descriptors:  "Water  quality  control, 
wastewater,  "Toxicity,  "Wastewater  tre 
ological  wastewater  treatment,  Bioass 
Organic  compounds,  Coagulation,  Pi 
Ion  exchange,  Reverse  osmosis,  Oxic 
oxidation  process,  Stripping,  Activat 
Filtration. 

Chemical  process  industry  plants  are  ha 
more  attention  to  reducing  the  toxii 
plants'  wastewater  discharges,  by  elin 
discharge  of  toxic  substances  or  by 
discharges  less  harmful.  The  standarc 
for  determining  the  toxicity  of  waste\ 
bioassay:  the  chronic  bioassay  and  the 
say  techniques  measure  the  long-term 
term  effects,  respectively.  Fractionatio 
tions  determine  the  cause  of  effluent  t( 
actual  affluent  is  fractionated  using  chi 
or  physical  means,  or  a  sample  that  si 
known  toxic  effect  is  synthesized.  Th< 
generally  involves  treating  a  sample 
toxicity  associated  with  specific  chem 
Results  of  toxicity  tests  on  the  treated 
compared  with  tests  on  the  untreated  e 
difference  indicates  that  the  constituen 
to  be  responsible  for  the  toxicity.  To 
actly  where  in  a  wastewater  collectior 
toxicity  originates,  a  source  analysis  at 
performed.  If  the  toxic  component  c 
tream  from  a  particular  processing  i 
identified,  process  modification  at  that 
be  evaluated  as  the  preferred,  and  mos 
tive,  solution.  This  might  include  sul 
raw  materials,  or  modification  of  rea 
tions  to  precipitate  the  component.  Th 
should  consist  of  locating  the  stream(s 
a  toxicant,  even  if  the  actual  compoun 
identified.  One  can  then  determine  po 
ment  technologies  for  reducing  or  elin 
toxicity.  Toxic  metals  can  be  removet 
precipitation,  coagulation,  ion-exchang 
osmosis  techniques.  Most  toxic  orga 
removed  in  an  aerobic  biological  sysl 
one  of  three  mechanisms:  sorption,  ! 
biodegradation.  If  biological  treatment 
cient  to  reduce  the  toxicity,  it  is  nece 
physical  or  chemical  treatment.  These  ' 
include  activated  carbon  adsorption,  c 
dation,  wet  air  oxidation,  macroporc 
sorption,  stripping,  and  filtration.  (Sane 
W89-05917 


FLUIDIZED-BED  BIOREACTORS, 

Idaho  National  Engineering  Lab.,  Idah 

technology  Unit. 

G.  Andrews. 

Biotechnology  and  Genetic  Engineeri 

BGERES,  Vol.  6,  p  151-178,  Septen 

fig,  1  tab,  80  ref 

Descriptors:  "Bioreactors,  "Fluidized-I 
"Wastewater  treatment,  "Biological 
treatment.  Capital  costs.  Operating  c 
criteria.  Aeration.  Chemical  engineeriri 

Large-scale  biochemical  processes,  e.g 
treatment  or  fermentation,  involve 
costs:  the  capital  cost  of  the  bioreacto 
ated  equipment,  the  cost  of  the  substr; 
COStS  associated  with  separating  and  | 
product.  The  objective  of  the  biochem 
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igmng  and  operating  .1  bioreacior  is  io  mini- 
he  total  costs,  and  tins  usually  requires  com- 
se  between  the  three  different  costs  It  is  the 
for  these  compromises  that  makes  correct 
ctor  design  so  important  and  that  has  moti- 
the  development  of  the  fluidized-bed  bior- 
This  review  explains  tins  development  in 
of  the  advantages  of  the  fluidized  bed  over 
types  of  reactors.  Emphasis  is  placed  on 
1  reactor  design  which  reduces  to  choosing 
»pe  of  the  reactor,  the  method  of  aeration 
c  type,  si/e.  density  and  size  distribution  of 
tides  in  the  bed.  (Author's  abstract) 
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BIODEGRADATION   OF  OZONATED   ATRA- 

SVSTEMAS      A      WASTEWATER      DISPOSAL 

Agricultural    Research    Service.    Beltsvillc     MD 

Pesticide  Degradation  Lab. 

For  primary  bibliographic  entry  see  Field  5E 


:ASING  THE  EFFECTIVENESS  OF  A  LA- 
5  PROGRAMME, 

il  Impro\ed  Latrines  Programme.  Maputo 

nbique) 

Her 

Health  Forum  WHFODN,  Vol  9  No  3   n 

,  1988.  12  lab.  '    '  y 

itors:   ♦Public  Health.   'Sanitation,    ♦Corn- 
development,     ♦Developing     countries, 
les.  •Mozambique,  Latrines,  Ascaris,  Sur- 

uunbique's  Improved  Latrines  Programme 
careful  analysis  of  its  operations  is  neces- 
ensure  that  the  intended  benefits  are  being 
L  Surveys  conducted  by  people  directly 
1  in  the  Programme  have  produced  useful 
lion  and  helped  to  define  priorities  for 
etion    Considered  in  these  surveys  were: 

sanitation  system  used;  knowledge  of  the 
ime:  sources  of  information;  attitudes  to- 
le  improved  latrine;  latrine  use  and  mainte- 
:hildren's  use  of  latrines.  The  sanitary 
)f  the  latrines  was  assessed  by  means  of 
ogical  (Ascaris  lumbricoides)  indicators  of 
itamination  of  the  environment.  These  sur- 
'e  also  contributed  towards  strengthening 
ween  the  health  authorities  and  the  manu- 

and  distributors  of  latrines  and  their  com- 

(Author's  abstract) 
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DECHLORINATING  WASTEWATER  NEXT  TO 
FISHERMAN'S  WHARF, 

General    Chemical   Corp.,   Claymont,    DE     Dela- 
ware Development  Lab. 
S.  L.  Bean. 

Water  Engineering  and  Management  WENMD2 
Vol.  135,  No.  1 1,  p  36-37.  November  1988. 

Descriptors:  ♦Wastewater  treatment,  *San  Francis- 
co. 'Sodium  sulfate.  *Chlorination.  *Sulfur  diox- 
ide, Sodium  bisulfate,  Dechlorination. 

San  Francisco's  was  the  first  major  wastewater 
treatment  system  to  dechlorinate  with  sodium  bi- 
sulfite. I  he  California  city  now  uses  sodium  bisul- 
fite at  two  of  its  three  treatment  facilities:  (1)  the 
Southeast  Water  Pollution  Control  Plant,  and  (2) 
the  North  Point  Plant.  An  aqueous  solution  of 
sodium  bisulfite  is  simply  stored  at  atmospheric 
pressure  and  pumped  to  the  point  of  injection  A 
magnetometer  measures  the  flow,  the  city  has 
saved  significant  capital  in  converting  to  this 
chemical.  In  use,  sodium  bisulfite  has  cut  energy 
requirements  and  maintenance  significantly  The 
only  precaution  needed  with  sodium  bisulfite  is  to 
take  steps  to  avoid  crystallization  in  tanks  and  lines 
when  the  temperature  falls  below  50  F.  This  can  be 
done  either  by  diluting  the  normal  36%  to  38% 
solution  to  about  32%  before  storing.  In  addition 
to  its  other  advantages,  this  chemical  provides 
peace  of  mind   and   offers   the  safest   option   for 

(Mffle°r"pTTJn    '"    th'S    ^"^    p0pulated    area- 
W89-05955 


5?™'  'Sedimentation,  'Sludge  volume  index.  Set- 
tling, Mathematical  studies.  Flux,  Velocity. 

A     relationship     is     developed     between     sludge 
volume  index  (SVI)  and  the  two  settling  param- 
eters which  describe  activated  sludge  interface  set- 
tling  velocity   as  a   function   of  suspended   solids 
concentration.  An  equation  is  given  which  allows 
the  development  of  a  settling  flux  curve  from  a 
single  activated  sludge  settling  test.  The  developed 
relationship  is  based  on  experimental  settling  flux 
and  sludge  volume  index  data  collected  at  21  full- 
scale  activated  sludge  plants.  Sludge  volume  index- 
es were  measured  by  four  different  commonly  used 
methods:    SVIGS    and    SVIGN,    performed    in   a 
graduated  cylinder  with  and  without  slow  speed 
stirring;  SVISS  and  SVISN,  performed  in  a  settlo- 
meter,  with  and  without  slow  speed  stirring   The 
plants  tested  varied  considerably  in  size,  geograph- 
ic location,  mode  of  operation,  method  of  aeration 
and  type  and  amount  of  industrial  input.  Based  on 
Al"erU,.tS  °t,tamed  fr°m  an  extensive  field  study 
of  21  full-scale  activated  sludge  plants,  the  follow- 
ing conclusions  can  be  drawn:  a  single  mathemati- 
cal formulation  relating  SVI  to  settling  velocity  for 
the  different  SVIs  studied  could  not  be  developed 
because   of  the   different   functional   relationships 
shown  to  exist  between  the  Vesilind  settling  pa- 
rameters  and    the   different    SVIs;    the    preferred 
technique  for  determining  the  SVI  to  be  used  for 
predicting  settling  flux  uses  a  stirred  1-L  graduated 
cylinder;  the  empirical  model  developed  for  pre- 
dicting settling  flux  is  suitable  for  developing  set- 
tling flux  curves  to  be  used  for  state  point  control 
(Author  s  abstract) 
W89-05973 


^SANITATION  FOR  A  SQUATTER 

ealih  Forum  WHFODN.  Vol.  9,  No.  3,  p 

I  'Public  health,  ♦Sanitation,  ♦Pakistan 
nity  development,  ♦Sewer  systems. 

!  two  major  impediments  to  providing  a 

system  for  a  squatter  colony:  (1)  local 

s  do  not  have  the  finances  for  construct- 

erage  system;  (2)  the  cost  of  urban  serv- 

loped  by  local  authorities  is  five  times  the 

ot  labor  and  materials;  squatters  cannot 

Pa>  the  resulting  charges.  The  Orangi 

ct  in  Karachi,  Pakistan  started  in  1980 

it  sanitation  program  aimed  at  finding 

-  sources  of  finance  and  a  new  method  of 

tation  that  would  not  cost  more  than  the 

d  labor.  Three  concepts  were  central 

'gram:  community  participation;  modifi- 

>tandard  engineering  technology  and  im- 

on  procedures  to  make  them  suitable  for 

cipation;  and  redefinition  of  relations  be- 

commumty  and  local  government.  As  a 

is  program,  a  major  environmental  and 

nge  has  taken  place  in  Orangi.  The  sew- 

ems  are  now  clean  and   healthier,   the 

of  "ndertaken  to  improve  their  houses, 

'  their  property  has  gone  up,  and  the 

carrying   out    a    housing    program,    a 

eilare   program,   and   a   program    for 

Thra,CrerS  Jhe  0'angi  Pilo!  Project 

ha,  lhe  condition  of  the  poor  can  be 

trough    a    development    strategy    in 

People  participate,  provide  finance  and 

Sand  PTT)  °f  Sovernment 


STUDIES  ON  THE  MECHANISM  OF  PHOS- 
PHORUS REMOVAL  FROM  TREATED 
WASTEWATER  BY  SAND, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept   of 

environmental  Engineering. 

D.  B.  Aulenback,  and  N.  Meisheng 

{wPFai/vW,atIn  K,°'lution  Contro1  Federation 
Zl, r •  i°lu°,\N°r  10'  p  2089-2°94,  December 
1988.  3  fig,  7  tab,  11  ref. 

Descriptors:  *Wastewater  disposal,  *Land  treat- 
ment, *Wastewater  treatment,  ♦Infiltration  ♦Sec- 
ondary wastewater,  'Phosphorus  removal,  Sand 
Adsorption,  Calcium  carbonate,  X-ray  diffraction! 
rnysicochemical  treatment,  Wastewater. 

Studies  to  identify  the  mechanism  of  phosphorus 
removal  from  secondary  treated  wastewater  in  a 
rapid  infiltration  land  application  system  consisting 
of  delta  sand  were  undertaken.  Column  studiel 
conducted  under  normal  biotic  and  abiotic  (sterile) 
conditions  confirmed  previous  conclusions  that 
phosphorus  removal  is  primarily  a  physical-chemi- 
cal process  rather  than  a  biological  one.  Adsorp- 
tion as  measured  in  shaker  studies,  did  not  account 
tor  all  of  the  measured  phosphorus  removal  by  the 
sand  particles.  Sand  from  a  sewage  treatment  plant 
rapid  infiltration  system,  that  had  a  coating  primar- 
ily of  precipitated  CaC03,  was  studied.  Removal 
ot  this  coating  nearly  eliminated  phosphorus  re- 
moval and  its  presence  or  absence  play  an  impor- 
tant part  in  the  phosphorus  removal  mechanism. 
A-ray  diffraction  studies  showed  the  presence  of 
CaC03,  CaHP04,  CAH2P207,  and  AlPoTin  ,he 

u™lnni°-,Vhe  sand'  (Author's  abstract) 
WSy-05972 


MEAN      CELL      RESIDENCE      TIME      AND 

StS&UgSSg*0"™*  V'A  PH°S 

Post,  Buckley,  Schuh  and  Jernigan,  Inc.,  Orlando 
rL. 

M.  Reddy,  B.  Kopman,  S.  Keely,  B.  Hale,  and  R 
Reardon. 

WPFaIs\/W,a,fn   P°lluti°n    Control    Federation 

!%%£?•  X°lr60-  No'  10'  P  2101-2104,  December 
1988.  6  fig,  4  ref. 

Descriptors:  ♦Sludge,  ♦Activated  sludge  ♦Phos- 
phorus, ♦Wastewater  treatment,  *Mean  cell  resi- 
dence time,  Mass  balance  calculations,  Yield. 

Equations  were  derived  for  calculating  mean  cell 
residence  time  and  sludge  yield  from  mass  balances 
on  phosphorus  in  the  activated  sludge  process 
Ihis  approach  does  not  require  estimation  of 
sludge  production  quantities  and  thus  is  independ- 
ent of  waste  activated  sludge  measurements.  Based 
on  data  from  two  pilot-scale  systems  and  one  full- 
scale  plant,  it  was  found  that  mean  cell  residence 
time  and  sludge  yield  calculated  by  the  phosphorus 
balance  approach  corresponded  closely  to  values 
ot  these  parameters  calculated  from  mass  balances 
on  total  suspended  solids.  Nomograms  for  rapid 
graphical  determination  of  mean  cell  residence 
time  and  sludge  yield  from  phosphorus  data  are 
presented.  (Author's  abstract) 
W89-05974 


thpL  toN™°/oSIMULATED  RAINFALL  ON 
THE  TRANSPORT  AND  SURVIVAL  OF  SE- 
c.^JJ.?  INDICATOR  ORGANISMS  IN 
SLUDGE-AMENDED  SOILS, 

Engineering  Science,  Fairfax.  VA. 

For  primary  bibliographic  entry  see  Field  5B 

W89-05975 


SETTLING       FLUX 


DEVELOPMENT       OF 
CURVES  USING  SVI, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering.  ' 
E.  J.  Wahlberg,  and  T.  M.  Keinath 

IWPFai,\/W,atfn  KPI°llu,ion    Contro1    Federation 

Z*  s  r  '  X°}  u60,',Nor  10'  P  2095-2'0°.  December 
1488.  5  fig,  2  tab,  21  ref. 

Descriptors:    *Secondary    wastewater    treatment 
Activated  sludge,  ♦Wastewater  treatment  *CIari- 
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VARIABLES  INFLUENCING  SULFIDE  CON- 
CENTRATION IN  A  GRAVITY  FLOW  COL- 
LECTION SYSTEM, 

Sybron  Chemicals,  Inc.,  Salem,  VA 

™  I  Sf-'ngfellow,  N.  R.  Connell,  C.  F.  Felin,  and 

W.  P.  Coleman. 

iwPFaIs"vW,atfo  ^°"Ution    Contro1    Federation 

Z»  F/Vk \°L  r6°'  No'  10'  P  2I '  '"21 14'  December 
1988.  1  tab,  2  ref. 

Descriptors:  'Dissolved  oxygen,  'Flow,  'Sulfides 
Organic  carbon,  'Wastewater  treatment,  Mathe- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


matical  studies,  Temperature  effect,  Hydrogen  ion 
concentration,  Regression  analysis. 

Simple  linear  regression  analysis  was  used  to  meas- 
ure the  relationship  between  pH,  air  temperature, 
precipitation,  total  organic  carbon  concentration, 
dissolved  oxygen  concentration,  and  wastewater 
flow  and  to  determine  their  relative  importance  to 
sulfide  production.  Sulfide  concentration  was  sig- 
nificantly correlated  to  dissolved  oxygen  concen- 
tration, total  organic  carbon  concentration,  air 
temperature,  and  wastewater  flow.  All  relation- 
ships with  sulfide  (and  among  the  variables)  were 
positive  and  approximately  linear.  The  one  excep- 
tion was  that  dissolved  oxygen  concentration  ex- 
hibited a  negative,  nonlinear  correlation  with  sul- 
fide and  the  other  variables.  Flow  and  air  tempera- 
ture were  highly  correlated;  therefore,  the  effects 
of  these  two  variables  could  not  be  differentiated. 
The  correlation  of  flow  with  dissolved  oxygen 
concentration,  total  organic  carbon  concentration, 
and  temperature  explains  the  positive  relationship 
between  wastewater  flow  and  sulfide  concentra- 
tion. (Author's  abstract) 
W89-05976 


NUTRIENTS  REMOVAL  AND  CONSERVA- 
TION BY  ACTIVATED  ALGAE  IN  AN  OXIDA- 
TION DITCH, 

Indian  School  of  Mines,  Dhanbad. 

S  K  Maiti,  S.  K.  Gupta,  and  S.  G.  Joshi. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  10,  p  2115-2119,  December 

1988.  3  fig,  4  tab,  11  ref. 

Descriptors:  "Chemical  oxygen  demand, 
♦Wastewater  treatment,  *Algae,  *Kmetics,  "Nitro- 
gen,  *Nutrients,  *Nutrient  removal,  "Phosphorus, 
"Oxidation  ditches,  Oxidation,  Absorption,  Bacte- 
ria, Organic  compounds,  Wastewater,  Nutrients, 
Symbiosis. 

The  uptake  of  nitrogen  and  phosphorus  by  activat- 
ed algae  in  an  oxidation  ditch  was  studied  at  solids 
retention  times  of  6  to  23  days.  Removal  of  chemi- 
cal oxidation  demand  reached  96%  and  removal  of 
both  nutrients  was  67  to  96%.  The  kinetic  data 
showed  a  system  rate  constant  of  29.6  mg/L  and  a 
substrate  utilization  constant  of  2.2  per  days.  The 
activated  algae  process  was  successfully  used  to 
demonstrate  the  removal  and  conservation  of  or- 
ganics  and  nutrients  from  synthetic  sewage.  A 
distinct  symbiotic  relationship  between  algae  and 
bacteria  exists.  (Miller-PTT) 
W89-05977 


LOW-ACTIVITY-LEVEL  PROCESS 

WASTEWATERS:  TREATMENT  BY  CHEMI- 
CAL PRECIPITATION  AND  ION  EXCHANGE, 

Oak  Ridge  National  Lab.,  TN.  Chemical  Technol- 
ogy Div. 

S.  M.  Robinson,  J.  M.  Begovich,  and  C.  B.  Scott. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  10,  p  2120-2127,  December 
1988    11  fig,  5  tab,  10  ref.  Department  of  Energy 
Contract  DE-AC05-84OR21400. 

Descriptors:  "Radioactive  waste  disposal, 
"Wastewater  treatment,  "Ion  exchange,  "Chemical 
precipitation,  "Radioactivity,  "Radioactive  wastes, 
Wastewater,  Strontium  radioisotopes,  Cesium  ra- 
dioscotopes.  Decontamination. 

Potential  improvements  to  chemical  precipitation 
and  ion-exchange  wastewater  treatment  methods  is 
intended  to  reduce  low-level  radioactive  waste 
generation  were  studied.  The  results  of  laboratory 
pilot  and  full  scale  screening  tests  are  reported; 
these  include  the  more  promising  process  flow- 
sheets, relative  operating  costs,  and  plant  scale 
waste  generation  estimates.  Results  show  that  se- 
lected improvements  made  at  the  Oak  Ridge  Na- 
tional Laboratory  treatment  facility  for  decontami- 
nation of  slightly  radioactive  process  wastewater 
have  reduced  the  liquid  waste  volume  by  66%. 
The  total  waste  generation  (liquid  and  solid)  has 
been  reduced  by  33%.  Other  processing  improve- 
ments could  lead  to  even  further  waste  reductions, 
Kesulls  lo  dala  indicate  thai  the  clialwilc  zeolite 
system  will  be  most  economical  for  treating  proc- 
ess wastewater  slightly  contaminated  with  Cs  and 
Si   (Author's  abstract) 


WX9-05978 

RECTANGULAR  SHAFT  CONFIGURATION 
FOR  STORM  SEWAGE  OVERFLOW  STRUC- 
TURES, 

Liverpool  Univ.  (England).  Dept,  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-05997 

INLAND  MARSHES  ARE  SAVING  DOLLARS, 

AJT    Birmingham    Engineers,    Inc.,    Washington, 

DC 

T.  H.  Birmingham. 

Public  Works  PUWOAH,  Vol.  119,  No.  12,  p  50- 

52,  November  1988.  2  fig,  1  tab,  9  ref. 

Descriptors;  "Biological  wastewater  treatment, 
"Cost  analysis,  "Wastewater  treatment,  "Marshes, 
"Artificial  wetlands,  Maryland,  Wastewater  facili- 
ties, Heat  transfer,  Anaerobic  digestion,  Bacteria, 
Ozonation,  Potomac  River,  Sludge  digestion,  Dis- 
infection. 

A  project  to  use  artifical  wetlands  inland  to  con- 
vert and  expand  an  existing  wastewater  treatment 
plant  to  8.5  times  its  present  capacity  is  described. 
The  project,  located  in  Ravens  Creek  (Maryland) 
will  do  so  at  a  nominal  cost  and  without  interrup- 
tion of  service.  Including  the  artificial  wetlands, 
there  are  four  major  innovations.  (1)  The  plasma 
bed  reactor,  a  patented  device  that  transfers  heat  to 
incoming  wastewater,  enables  the  first  plant  treat- 
ment chamber  to  prepare  the  incoming  sewage  to 
work  within  the  thermophilic  range  of  120  to  140 
F.    (2)    A    flexible   amorphous   photovoltaic    mat 
covers   the   first   anaerobic   lagoon   and   provides 
direct  energy  to  heat  the  cell  and  thereby  produce 
bioags.  (3)  The  interior  bacteria  cluster  is  an  insu- 
lated breeding  ground  for  the  bacteria  types  used 
in  the  process.  (4)  To  complete  the  process,  ozone 
gas  is  produced  by  the  plasma  bed   reactor  for 
disinfection  of  the  effluent  being  discharged  to  the 
Potomac  River.  Flow  is  directed  from  the  second 
anaerobic  lagoon  to  a  lined  12-acre  artificial  marsh, 
where  it  travels  the  full  length  of  the  marsh  on  a 
0.1  percent  slope  before  being  pumped  back  to  the 
marsh  inlet.  The  plasma  bed  reactor,  flexible  amor- 
phous photovoltaic  mat,  and  interior  bacteria  clus- 
ter work  well  together  to  give  the  anaerobic  proc- 
ess a  new-found  superiority;  they  also  facilitate  the 
action  of  the  artificial   wetland  to  totally  purify 
wastewater  by  digesting  most  of  the  sludge  rather 
than  passing  it  onto  the  marsh.  The  unique  advan- 
tages of  these  integrated  systems  should  demon- 
strate applications  at  other  locations.  (Miller-PTT) 
W89-06008 


REMOVAL  OF  HEAVY  METALS  FROM  SEDI- 
MENTS BY  MANGROVES  IN  JIULONG  ESTU- 
ARY, XIAMEN  HARBOUR,  CHINA, 

Xiamen  Univ.  (China).  Inst,  of  Environmental  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06019 

STUDY  ON  THE  SEASONAL  VARIATION  OF 
SURFACE  SEDIMENT  COMPOSITION  IN  ES- 
TUARIES, 

Okayama  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-06027 

EFFECT  OF  MEDIA  DESIGN  ON  THE  PER- 
FORMANCE OF  COTTON  FABRIC  DESIZING 
AND  SCOURING  WASTEWATER  TREAT- 
MENT IN  UPFLOW  ANAEROBIC  FILTERS, 

l'atras  Univ.  (Greece).  Dept.  of  Chemistry. 
N.  Athanasopolos,  and  T.  Karadimitris. 
Resources,  Conservation  and   Recycling,  Vol.    1, 
No.  2,  p   123-129,  June  1988.  2  fig,  6  tab,  7  ref. 

Descriptors:  "Wastewater  treatment,  "Filters, 
"Textile  mill  wastes,  "Anaerobic  conditions,  Com- 
parison studies.  Aerobic  conditions,  Chemical 
oxygen  demand,  Industrial  wastewater. 


A  two  phase  sludy  was  carried  out  lo  design 

scale    anaerobic    filter    for    removal    at    eh 

oxygen  demand  (COD)  from  cotton  fabric  d< 

and   scouring   wastewater.    During   phase    1 

large  laboratory  scale  reactors  were  packe< 

pieces   of  PVC   tubing   and    modular   corn 

cross-flow  media  while  during  phase  2  tht 

reactors  were  packed  with  pall  rings  and  m 

corrugated  cross-flow  media  with  Ihe  same 

configuration  but  lower  specific  surface  are 

in  phase  1    Results  showed  that  the  modular 

media  with  cross-flow  design  had  a  better  pe 

ance  than  pall   rings  and  pieces  of  PVC  I 

Specific  surface  area  of  the  modular  media  < 

significantly  effect  the  performance  of  the  r 

It  was  concluded  that  loose-fill  media  could 

used  in  a  full-scale  anaerobic  filter.  The  selec 

the  appropriate  cross  flow  media  should  b< 

on  their  resistance  to  plugging   Media  with 

size  of  opening  or  smaller  specific  surfac 

should  be  selected,  although  their  short  ter 

formance  is  a  little  worse  than  media  of 

specific  surface  area.  Using  the  modular  cc 

ed   cross-flow   media  of  98  sq   m/cu   m  ! 

surface  area  and  applying  a  load  of  3  kg  O 

m  d  the  removal  of  COD,  the  biogas  proi 

and  the  methane  content  of  biogas  was  73 

L/g  COD  and  75%,  respectively.  Cotton 

finishing  plants  will  realize  conservation  in  i 

izing  acid,  nutrients,  sludge  treatment  co 

energy  for  aeration.  They  can  also  recover 

as    biogas    due     to    the     high     temperat 

wastewater.  (Geiger-PTT) 

W89-06179 


SIMULTANEOUS  SULFIDE  AND  AC 
OXIDATION  IN  A  DENITRIFYING  1 
IZED  BED  REACTOR  I:  START-UP  AT 
ACTOR  PERFORMANCE, 

Technische  Hogeschool  Delft  (Netherlands 
of  Microbiology  and  Enzymology. 
P.  J.  F.  Gommers,  W.  Bijleveld,  and  J.  G.  J 
Water  Research  WATRAG.  Vol.   22.  N 
1075-1083,  September   1988.   8  fig,   1   tab, 

Descriptors:  "Biological  wastewater  tn 
"Wastewater  treatment,  "Denitrification, 
ized  bed  process,  "Oxidation,  Performance 
tion,  Sulfides,  Nitrates,  Carbon  dioxide,  I 
Model  studies,  Sulfur. 

Part     of    the    post-treatment     of    an    ai 

wastewater  treatment  plant  described  in 

patent  (EPA  0051.888)  is  a  denitrifying  I 

bed  reactor  in  which  sulfide  and  lower  fal 

are   removed.   In   this  reactor  the  sand 

covered  with  biomass  were  kept  in  a  fluidi; 

by   the   upflowing   wastewater.   A  more 

insight  into  the  performance  and  resilienc 

reactor  under  different  operating  conditi 

required  to  assess  the  applicability  of  this 

reactor  for  a  variety  of  wastewaters.  A  lal 

model  of  this  denitrifying,   fluidized  bed 

was  built  to  show  that  sulfide  and  acetate 

removed  from  a  synthetic  wastewater  usin 

as  the  electron  acceptor,  and  that  the  la' 

reactor  could  be   used   for  further  stud) 

mechanisms  and   performance  of  the  pil 

reactor.  As  an  initial  step,  the  start-up  an( 

performance  were  studied.  Sulfide  (2-3  kg 

d),  acetate  (4-6  kg  C/cu  m/d)  and  nitrate  I 

cu  m/d)  were  effectively  removed.  Only 

removal  of  oxygen  from  the  influent  wit 

treatment  column  did  the  occurrence  of  e 

sulfur  as  an  intermediate  of  the  sulfide  oxic 

longer  lead  to  the  build  up  of  high  sulfur 

trations  in  the  reactor  (only  0.3%  of  th 

added  was  converted  to  sulfur  as  long  « 

was  supplied  in  excess).  Bacterial  coloni; 

the  sand  particles  and  biomass  growth  wa! 

the  first  4  days  despite  the  high  flow  I 

rates   applied.   From   the   redox   balances 

concluded  that  biomass  production  increa 

increasing  loading   rates.   Plotting  data  I 

individual  days  suggested  that  an  averagi 

rate  of  20-40  mequiv  electrons/L  reactor/ 

result  in  roughly  no  net  growth.  The  r( 

ances  show  that  net  C02  fixation  may  t: 

when  sulfide  plus  sulfur  turnover  rates 

relative  to  those  of  acetate.  The  ratios  ( 

plus  sulfur  to  acetate  turnover  rates  abo' 
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i:  Gxaliun  started  agreed  well  with  data  from 
mostal    studies    of   the    facultative    autotroph, 
iotacillus  versutus.  (See  also  W89-06182)  (Au- 
r'sabxiracl) 
9-06181 


11LTANEOUS  SULFIDE  AND  ACETATE 
IDATION  IN  A  DENITRIFYING  FLUID- 
:D  BED  REACTOR:  II.  MEASUREMENTS 
ACTIVITIES  AND  CONVERSION, 

hnische  Hogeschool  Delft  (Netherlands).  Dent, 
licrobiology  and  Enzymology. 
F.  Gommers,  W.  Bijleveld,  F.  J.  M. 
derwijk,  and  J.  G.  Kuenen. 
er  Research   WATRAG,   Vol.   22.   No    9    p 
i-1092.  September   1988.  9  fig,  3  tab,  21   ref 

:riptors:  *Biological  wastewater  treatment, 
udized  bed  process,  *Biomass,  'Wastewater 
ment.  'Suspended  solids,  'Oxidation,  Nitrates 
u.  Sulfates,  Nitrites,  Sulfides. 

:xperimental  set-up  for  the  measurement  of  the 
igical  activity  of  intact,  fragile  biomass  parti- 
in  the  presence  of  volatile  substrates  was  used 
tie  study  of  biomass  taken  from  a  fluidized  bed 
nfication  reactor  in  which  both  acetate  and 
le  we<-e  oxidized.  The  biomass  in  this  reactor 
sts  of  a  thick  (1-2  mm),  fragile  layer  of  bio- 

that  develops  on  the  suspended  sand  particles 
mm).  Conversion  rates  calculated  from  the 
ity  measurements  were  in  good  agreement 
concentration  profiles  observed  in  the  fluid- 

ed  reactor.  The  oxidation  of  elemental  sulfur 
termediate  of  the  sulfide  oxidation,  to  sulfate 
the  rate  limiting  step  in  both  the  activity 
jrements  and  the  reactor.  Short-term  pulses 
state  and  sulfide  to  the  fluidized  bed  reactor 
-med  the  overcapacity  for  sulfide  to  sulfur 
cetate  oxidation.  Omitting  sulfide  or  acetate 
g  an  activity  experiment  did  not  result  in 
snt  behavior.  Experiments  in  which  nitrate 
tion  occurred  showed  that  elemental  sulfur 

be  used  both  as  electron  donor  (oxidation  to 
:)  and  as  electron  acceptor  (reduction  to  sul- 
whtle  another  electron  donor  in  the  particles 

ly  an  organic  polymer,  remains  to  be  identi- 
Wrtivity  measurements  with  nitrite  as  an  elec- 
icceptor  showed  an  increased  sulfur  forma- 
wd  nitrite  concentrations  in  the  reactor 
therefore  be  kept  as  low  as  possible  to 
'  optimal  performance  of  the  system.  Thio- 

could  readily  be  oxidized  while  propionate 
gn  oxidized  without  a  lag-period,  led  to  the 

°"  °J  n,[r,,e  The  versatility  of  conversions 

1  by  the  biomass  represents  either  a  large 

ity  of  microorganisms  or  a  relatively  small 

"very   versatile  organisms.   Thiosphaera 

opha.  an  organism  isolated  from  the  pilot 

ersion  of  this  system,  is  an  example  of  the 
Sroup  and  further  studies  on  the  microbial 

^1°1  n\a,L„reVeal   more  organisms  of  this 

See  also  W89-180O1) 

6182 


estimated  from  (lie  fitting  of  the  experimental  con- 
centration and  headloss  profiles  with  theoretical 
ones.  If  an  empirical  relationship  between  the 
model  parameters  and  operating  parameters  is  es- 
tablished from  a  limited  number  of  laboratory-scale 
experiments,  one  can  then  simulate  the  filter  per- 
formance for  any  other  operating  conditions  of  the 
given  system.  This  feature  should  be  useful  in  the 
rational  design  of  a  filter.  (Geiger-PTT) 
W89-06183  S  ' 
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J£o!S,a5P£ONSE  of  nitrosomonas 
EUROPAEA  TO  COPPER  IN  INORGANIC 
MEDIUM  AND  WASTEWATER,     IINUKl,ANlc 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
C  Sato,  S.  W.  Leung,  and  J.  L.  Schnoor. 
Water  Research  WATRAG,  Vol  22  No  9  n 
1117-1127,  September  1988.  9  fig,  8  tab,  50  ref 
append.  Iowa  State  Water  Resources  Research 
Institute  Grant  No.  A-071IA. 

Descriptors:   'Nitrification,   'Ammonia,   'Copper 
Toxicity,      'Biological     wastewater     treatment 
Wastewater  treatment,  Models,  Bacteria,  Activat- 
ed sludge   process,   Domestic   wastes,   Oxidation. 

A  study  was  conducted  to  examine  potential  toxic- 
ity of  copper(II)  and   its  species   in   nitrification 
processes  monitoring  the  oxidation  of  ammonia  by 
Nitrosomonas  europaea.  The  copper  toxicity  data 
were   analyzed    in    terms   of  chemical    speciation 
computed  by  a  chemical  equilibrium  model    In- 
creased toxicity  with  increasing  ammonia  concen- 
tration   was    observed    for    both    the    inorganic 
medium  and  the  wastewater,  that  is  analogous  to 
the  result  reported  for  a  full-scale  nitrifying  acti- 
vated sludge  plant.  The  50%  inhibition  concentra- 
tion (  C50)  of  total  copper(II)  decreased  from  0.5 
to  0.01  mg/L  Cu(II)  as  the  total  ammonia  concen- 
tration was  raised  from  3  to  23  mg/L  as  N  On  the 
basis    of    statistical    correlation,     the    increasing 
copper  toxicity  with  increasing  ammonia  is  appar- 
ent, which  is  further  explained  by  the  formation  of 
copper-ammine  complexes.  The  toxic  response  of 
N.  europaea  observed  in  the  inorganic  medium  was 
defined  as  a  function  of  the  logarithmic  activities 
W89O06Pf8r6ammine  COmplexes-  (A«thor's  abstract) 


nitrification  between  the  8  and  the  12  hr  cycle 
reactors  At  and  below  7  C  the  12  hr  cycle  reactors 
exhibited  superior  nitrification  rates  and  inferior 
demtrification  rates  in  comparison  to  the  8  hr  cycle 
reactors.  Response  to  the  decrease  in  temperature 
was  discontinuous.  The  temperature  correction 
factors  were:  theta  (nitrification)  =  1  02  (15-7  C) 
and  theta  (nitrification)  =  140  (<7-2  C)  For 
demtrification,  the  effects  of  temperature  were  rep- 
resented by:  theta  (demtrification)  =  1  06  (15-7  C) 
and  theta  (demtrification)  =  1.30  (<7-2  C)  The 
minimum  specific  nitrogen  removal  rates  at  2  C 
were:  K  (nitrification)  =  8  gN/kg  VSS/d  and  K 
(demtrification)  =  3-6  gN/kg  VSS/d.  (Author's 
iiost  rdct ) 
W89-06192 


™f™I(?™n£^  chloromethanes  be- 
ce1ElaNrp2asEe°sUS  AND  surfa<™t  mi. 

Louisiana    State    Univ.,    Baton    Rouge.    Dent     of 
Chemical  Engineering.  ' 

For  primary  bibliographic  entry  see  Field  5B. 


PnS°un°I,A  CHLORAMINE  DECOM- 
E2f?n™MODEL  INCORPORATING  GEN. 

eral  acid  catalysis, 

Iowa  Univ     Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

«?ornP^m^y  bibllographic  entry  see  Field  5F. 
Wsy-06190 


IE_^A,TICAL    MODELLING    OF    TRAN- 
BEHAVIOUR  OF  DEEP  BED  FILTRA- 

nmLf  ,Trfh  '  Bangkok  (Thailand).  Div.  of 

"mental  Engineering 

■eswaran.  and  R.  K.  Tulachan. 

Research  WATRAG,   Vol    22,   No.   9,   p 

00.  September   1988.  2  fig,  2  tab,   14  ref 

)tors:   'Model    studies,    'Water   treatment 
•matical   mode,,,   .Fjltration     ,Waste^ 

Par,4dSs?zreP,,0n'  FM,ers'  Particle  shape,  Po- 

■ematica,  model  is  proposed  based  on  the 

os,hn„         fu1S'r,a  ma*im""i  hmit  on  parti- 
o«t  on  on    he  filter  grain  to  describe  the 

em  of  ,L  aL'°n  '"  a  deeP  bed-  Three 
ems  oT  the  mathematical  model  were  calcu- 
.'*"  operating  conditions  using  ex- 
VhhJ RU'Vb,alned  '^m  a  filter  2  cm  in 
\  though  these  model  coefficients  were  dif 
»  obt?" '  °Pera'ing  conditions,  a  uniform 
as  observed  in  the  variation  of  model  pa- 
s  with  operating  conditions.  The  model 
many  parameters   which   have   to  be 


LOW  TEMPERATURE  NITROGEN  REMOVAL 
IN  SEQUENCING  BATCH  REACTORS 

Manitoba  Univ.,  Winnipeg.   Dept.  of  Civil  Engi- 
neering. 6 
J.  A.  Oleszkiewicz,  and  S.  A.  Berquist 
n^e,n?,eSecarch   WATRAG,   Vol.   22,   No.   9,   p 
1163-1171,  September   1988.  7  fig,  3  tab    20  ref 
append.  ' 

Descriptors:  'Biological  wastewater  treatment 
Cold  regions,  'Nitrogen  removal,  'Demtrifica- 
tion, Wastewater  treatment,  Nitrification,  Tem- 
perature effects  Activated  sludge  process,  Indus- 
time    WaSt6S'    Pharmaceutical    wastes.    Retention 

A  study  of  the  upgrading  and  modification  of  the 
municipal  sewage  treatment  plant  for  Brandon 
Manitoba  revealed  a  lack  of  reliable  design  infor- 
mation on  low  temperature  nitrogen  removal  rates 
and  corresponding  temperature  correction  factors 
A  study  was  initiated  to  evaluate  the  rates  of 
nitrogen  removal  at  the  prevailing  winter  and 
spring  temperatures  in  a  sequencing  batch  reactor 
I  he  study  used  four  parallel  reactors:  two  8  hr 
cycle  and  two  12  hr  cycle  reactors,  all  utilizing  2 
hr  anoxic  fill  and  mix  and  2  hr  settle  and  decent 
periods  per  cycle.  Temperature  was  lowered  incre- 
mentally from  15  to  7  C,  5  to  2  C.  The  hydraulic 
retention  time  was  24  hr.  Raw  sewage  mixed  with 
the  high-in-mtrogen  pharmaceutical  wastewater 
was  used.  At   15  C  there  was  little  difference  in 


PnFC0MT,™!rTI0^  °F   EXOPOLYSACCHAR- 
ENZYME  A      BACTERIOPHAGE 

Wisconsin  Univ.-Milwaukee.   Dept.  of  Biological 
Sciences.  6 

T.  C.  Nelson,  J.  Y.  C.  Huang,  and  D.  Ramaswami. 

nase.,£fSfarch   WATRAG,   Vol.   22,   No.   9,   p 
1185-1188,  September  1988.  5  fig,  29  ref. 

Descriptors:       'Dewatering,       'Sludge      drying, 
Sludge   thickening,    'Slime,   Enzymes,    Bacterio- 
phage. Sludge  solids,  Wastewater  treatment    De- 
composition, Viruses. 

The  objective  of  dewatering  waste  activated 
sludges  is  to  remove  water  and  to  reduce  the  cost 
of  subsequent  treatment  and  disposal  operations  A 
major  impediment  to  effective  dewatering  by  vari- 
ous mechanical  devices  is  the  ability  of  the  waste 
activated  sludge  to  hold  copious  quantities  of 
water  due  to  the  presence  of  exopolymers,  pre- 
dominantly polysaccharides.  A  bacterial  virus-en- 
coded endodepolymerase  has  been  shown  to  de- 
compose exopolysaccharide  slime  produced  by  its 
sewage  sludge-derived  bacterial  host.  Substantial 
viscosity  reduction  and  increased  centrifugal  com- 
paction of  a  single  slime-producing  microbial 
slurry  were  achieved  on  enzyme  addition  This 
demonstrates  the  feasibility  of  improving  mechani- 
cal dewatering  of  biological  sludges  by  use  of 
enzymes  in  which  the  slime  entrapped  water  is 
released  and  becomes  more  readily  available  for 
separation  from  the  sludge  solids  matrix.  (Geiger- 

W89-06194 


DISTRIBUTION  COEFFICIENTS  FOR  CHEMI- 

SYSTEMMP°NENTS  °F  A  COALOIL/WATER 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06195 


PERFORMANCE     OF     PILOT     AND     FULL- 
SCALE  VERTICAL  SHAFT  AERATORS 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Chemical  Engineering. 

J.  R.  Backhurst,  J.  H.  Harker,  and  S.  N.  Kaul 

n?Qeii?f^rc,L  WATRAG>  Vol.  22,  No.   10,  p 
1239-1243,  October  1988.  9  fig,  5  ref. 

Descriptors:   'Aeration,   'Vertical   shaft  aerators 
Wastewater  treatment,   Pilot  plants,   Wastewater 
facilities,  Dissolved  oxygen,  Performance  evalua- 
tion, Design  criteria. 

The  performance  of  aerators  used  in  wastewater 
treatment  plants  was  evaluated  in  a  series  of  both 
pilot-scale  and  full-scale  trials  in  which  variables 
included  aerator  diameter,  the  number  and  size  of 
blades,  submergence,  and  depth  of  the  water  After 
deaeration    had    been    completed,    the    dissolved 
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oxygen  level  was  measured  as  a  function  of  lime 
and  hence  the  mass  transfer  coefficients,  oxygen- 
ation capacities,  and  oxygenation  efficiencies  were 
determined.  In  all  the  tests,  both  at  pilot-scale  and 
full-scale  operation,  the  oxygenation  capacity  was 
enhanced  by  increased  rotational  speed,  tank  size, 
number  of  blades,  and  aerator  diameter,  and  opti- 
mum values  of  the  speed  and  submergence  were 
indicated.  Empirical  correlations  of  the  data,  spe- 
cific to  the  systems  investigated,  have  been  made 
that  may  be  applicable  to  other  aerator  designs. 
(Author's  abstract) 
W89-06219 


SELECTIVITY  OF  BIOSORPTION  OF  HAZ- 
ARDOUS ORGANICS  BY  MICROBIAL  BIO- 
MASS, 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.    ot 

Chemical  Engineering. 

J.  P.  Bell,  and  M.  Tsezos. 

Water  Research  WATRAG,  Vol.  22,  No.   10,  p 

1245-1251,  October  1988.  6  fig,  4  tab,  13  ref. 

Descriptors:  *  Wastewater  treatment,  *  Biological 
wastewater  treatment,  *Biosorption,  *Biomass, 
♦Pesticides,  Activated  sludge,  Organic  compounds, 
Chemical  competition,  Lindane,  Pentachloro- 
phenol,  Diazinon,  Malathion,  Fungi,  Adsorption. 

Biosorption  isotherms  by  two  types  of  microbial 
biomass  (activated  sludge  and  Rhizopus  arrhizus) 
were  determined  from  multisolute  solutions  for 
four  hazardous  organic  compounds  (lindane,  pen- 
tachlorophenol,  diazinon,  and  malathion).  The  se- 
lectivity of  the  biosorption  was  quantified  using 
the  bioconcent ration  factors.  For  the  compounds 
that  are  biosorbed  (lindane,  pentachlorophenol, 
and  diazinon)  and  within  the  range  of  the  pollutant 
concentrations  found  in  wastewater  treatment 
plants,  the  competition  effects  usually  were  mini- 
mal. Analysis  of  the  competitive  biosorption  data, 
assuming  a  surface  filling  mechanism,  suggests  that 
biosorption  of  hazardous  organic  compounds 
cannot  be  described  adequately  by  a  simple  adsorp- 
tion hypothesis.  (Author's  abstract) 
W 89-06220 


DEXTRAN  BLUE  COLORANT  AS  A  RELI- 
ABLE TRACER  IN  SUBMERGED  FILTERS, 

Universidad     Nacional     Autonoma     de     Mexico, 

Mexico  City.  Inst,  de  Ingenieria. 

B.  Jimenez,  A.  Noyola,  B.  Capdeville,  M.  Roustan, 

and  G.  Faup. 

Water  Research  WATRAG,  Vol.  22,  No.   10,  p 

1253-1257,  October  1988.  3  fig,  5  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  *Dye  re- 
leases, 'Tracer  studies,  'Submerged  filters, 
'Wastewater  facilities,  Performance  evaluation, 
Comparison  studies,  Spectrophotometry,  Tailing 
phenomenon,  Diffusion,  Adsorption,  Dextran  blue. 

A  reliable  method  to  evaluate  residence  time  distri- 
bution in  submerged  filters  of  the  type  used  for 
wastewater  treatment  is  presented.  The  method  is 
useful  even  when  a  porous  packing  is  used.  The 
tracer  employed  is  Dextran  blue  2000,  which  is 
detected  better  in  the  UV-zone  (220  nanometers). 
In  the  first  series  of  experiments  four  colorants 
were  compared  (bromophenol  blue,  mordant 
violet,  bromocresol  green,  and  eosin  Y).  Based  on 
these  results,  it  was  concluded  that  diffusion  was 
responsible  for  the  observed  tailing  phenomena. 
Dextran  blue  2000  then  was  tested  because  of  its 
known  lower  diffusion  characteristics.  The  advan- 
tage of  this  colorant  is  that  it  avoids  the  tailing 
phenomenon,  allowing  accurate  mean  retention 
time  evaluation.  The  tailing  phenomenon  is  ex- 
plained here  using  the  diffusion  theory,  in  contrast 
to  the  commonly  held  view  that  adsorption  is 
responsible.  (Rochester-PTT) 
W89-06221 


Descriptors:  'Aquaculturc,  'Wastewater  treat- 
ment, 'Fish,  "Oxidation  ponds,  'Biological 
wastewater  treatment.  Seasonal  variation,  Water 
temperature,  Dissolved  oxygen,  Mortality,  Ammo- 
nia, Performance  evaluation.  Suspended  solids. 
Chemical  oxygen  demand,  Chlorophyll  a,  Eutro- 
phic  water. 

Four  10-cu  m  pilot-scale  oxidation  ponds  linked  in 
series  were  stocked  with  Clarius  gariepinus  (first 
three  ponds).  On  various  occasions,  combinations 
of  Oreochromis  mossambicus,  Hypopthamichthys 
molitrix,  Cyprinus  carpio,  and  Labeo  umbratus 
were  stocked  in  the  fourth  and  last  pond.  During 
summer,  O.  mossambicus  and  C.  carpio  had  aver- 
age relative  daily  growth  rates  of  1.4  and  2.1%, 
respectively,  whereas  in  winter  both  H.  molitrix 
and  L.  umbratus  lost  weight  and  C.  carpio  grew 
more  slowly.  Small  C  gariepinus  (<2  g)  grew 
rapidly  in  summer  (relative  daily  growth  rate  of 
5.9%),  but  during  winter,  relative  daily  growth 
was  reduced  to  0.2%.  Large  C.  gariepinus  (>300 
g)  grew  during  summer  at  0  5%  body  wt/day. 
Extrapolated  yields  of  3-4  tons/ha  of  C.  gariepinus 
and  2-3  tons/ha  of  O  mossambicus  and  C.  carpio 
could  be  harvested  from  large  scale  oxidation  pond 
systems.  Low  winter  temperatures  and  low  dis- 
solved oxygen  concentrations  during  spring  re- 
strict production.  Mass  mortality  of  fish  occurred 
during  summer,  probably  due  to  oxygen  deficiency 
and  high  unionized  ammonia  concentrations.  Large 
reductions  in  total  suspended  solids,  chlorophyll  a, 
and  COD  were  achieved  in  the  fourth  pond,  but 
the  role  of  fish  in  these  reductions  could  not  be 
determined.  The  dual  role  of  fish  production  and 
improvement  of  water  quality  by  fish  stocking 
appears  to  be  a  feasible  management  option  for 
sewage-oxidation  ponds  and  further  studies  in  this 
area  are  warranted.  (Author's  abstract) 
W89-06224 


FISH  PRODUCTION  IN  SMALL  OXIDATION 
PONDS, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
T  J  Wrigley,  D.  F.  Toerien,  and  I.  G.  Gaigher. 
Water  Research  WATRAG,  Vol.  22,  No.    10,  p 
1279-1285,  October  1988.  2  fig,  3  tab,  42  ref. 


RECIRCULATION  IN  A  SMALL  SEWAGE 
POND  SYSTEM, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
T.  J.  Wrigley,  D.  F.  Toerien,  A.  Moller,  and  A.  J. 
H.  Pieterse. 

Water  Research  WATRAG,  Vol.  22,  No.  10,  p 
1287-1292,  October  1988.  1  fig,  5  tab,  18  ref 

Descriptors:  'Stabilization  ponds,  'Recirculation, 
'Biological  wastewater  treatment,  'Wastewater 
treatment,  'Wastewater  facilities,  Dissolved 
oxygen,  Photosynthesis,  Ammonia,  Algal  growth, 
Primary  productivity,  Chemical  oxygen  demand, 
Suspended  solids,  Performance  evaluation,  Algae. 

Recirculation  in  a  small  scale  waste  stabilization 
pond  system  was  maintained  over  a  period  of  12 
mo.  Effluent  from  the  third  pond  in  a  series  of  four 
ponds  was  added  to  the  first  pond  at  a  ratio  of  1:1 
(recirculated  effluent:settled  sewage  effluent).  Re- 
circulation was  stopped  during  winter  for  35  days 
and  during  summer  for  21  days  to  ascertain  the 
seasonal  benefits  of  recirculation.  Dissolved 
oxygen  concentration  in  pond  1  increased  by  up  to 
234%  during  recirculation  in  summer,  reducing  the 
potential  of  algal  photosynthesis  inhibition  by  high 
concentrations  of  ammonia-N.  Algal  cell  numbers 
did  not  increase  significantly  in  pond  1  during 
recirculation.  Recirculation  did  not  reduce  total 
suspended  solids  and  COD  concentrations  in  the 
final  effluent  to  meet  government  effluent  stand- 
ards of  25  and  75  mg/L,  respectively.  An  increased 
recirculated  effluent:settled  sewage  ratio  is  recom- 
mended. (Author's  abstract) 
W89-06225 

CALCIUM  DEPENDENCE  OF  THE  FILAMEN- 
TOUS BACTERIUM  HALISCOMENOBACTER 
HYDROSSIS, 

Kernforschungsanlage  Juelich  GmbH.  (Germa- 
ny, F.R.).  Inst,  fuer  Biotechnologie. 
L.  E.  Webb. 

Water  Research  WATRAG,  Vol.  22,  No.  10,  p 
1317-1320,  October  1988.  4  fig,  11  ref. 

Descriptors:  'Bacteria,  'Wastewater  treatment, 
'Wastewater  facilities,  'Limiting  nutrients,  'Calci- 
um, Bacterial  growth,  Morphology,  Microscopy, 
Bacterial  physiology,  Sludge,  Animal  wastes. 


A  bacterium  isolated  from  high  rate  algal  pc 
for  the  treatment  of  piggery  wastes,  and  havm( 
apparent  calcium  dependence,  was  compared  i 
Haliscomenobacter  hydrossis  DSM  1100,  whic 
frequently  found  in  bulking  sludge,  and  the  gro 
factor  requirements  of  both  organisms  were  s 
ied.  The  results  show  that  the  filamentous  bac 
urn  H.  hydrossis  and  the  new  isolate  0132  i 
Ca(2  +  )  for  growth.  Mounts  of  these  bacteri 
India  ink  viewed  under  the  microscope  reve 
that  both  have  sheathed  filaments  It  is  specul 
that  the  calcium  may  be  necessary  for  sheath 
mation.  Isolate  0132  grew  rapidly  on  nutrient  i 
whereas  H.  hydrossis  did  not.  (Author's  absti 
W89-06229 


ADSORPTION  OF  PYRIDINE  ONTO  SP1 
RUNDLE  OIL  SHALE  IN  DILUTE  AQUEI 
SOLUTION, 

Queensland  Univ.,  Brisbane  (Australia).  Dep 
Chemical  Engineering. 
S.  Zhu,  P.  R.  F.  Bell,  and  P.  F.  Greenfield. 
Water  Research  WATRAG,  Vol.  22,  No.  1 
1331-1337,  October  1988.  5  fig,  4  tab,  30  ref. 

Descriptors:  'Wastewater  treatment,  'Oil  Wi 
•Oil  shale,  'Adsorption,  'Pyridines,  Cat 
Montmorillonite,  Minerals,  Solute  transport, 
ganic  compounds.  Mine  wastes,  Langmuir  i 
erms,  X-ray  diffraction,  Path  of  pollutants, 
exchange. 

The  adsorption  of  pyridine  from  aqueous  solu 
onto  the  solids  generated  by  the  processing  < 
shale  originating  from  the  Kerosene  Creek  ses 
the  Rundle  deposit,  Queensland,  Australia,  si 
that  the  adsorption  isotherm  is  of  Langmuir 
(L-4)  with  two  plateaus.  Cations  that  are  lea 
from  the  spent  shale  or  are  in  retort  water  (N 
Ca,  NH4)  have  a  marked  effect  on  the  adsort 
the  anion  effect,  while  measurable,  is  much 
The  adsorption  is  controlled  by  a  number  ol 
tors  such  as  pyridine  co-ordination,  surface  pr 
ation  and  ion  exchange.  X-ray  diffraction  si 
show  that  the  montmorillonite  in  the  spent 
expands  during  the  sorption  process,  indicat 
re-orientation  of  the  adsorbed  pyridine.  The  r 
identify  some  of  the  mechanisms  likely  to  cc 
the  transport  and  removal  of  N-heterocyclic 
pound  in  spent  shale  waste  dumps.  (Author 
stract) 
W89-06231 


AUTOMATION  AND  CONTROL:  GENI 
CONCEPTS  AND  THEIR  APPLICATIO! 
WATER  SUPPLY  AND  WASTE  DISPC 
SYSTEMS, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-06235 


PROCEDURE  FOR  ESTIMATING  THE 
ITAL    COST    OF    ONTARIO    WASTEW/ 
TREATMENT  PLANT  USING  CAPDET, 

McMaster   Univ.,    Hamilton   (Ontario).   De| 

Chemical  Engineering. 

D.  G.  Wright,  G.  G.  Patry,  C.  E.  Letman,  am 

R.  Woods. 

Canadian  Journal  of  Civil  Engineering  CJ( 

Vol.  15,  No.  5,  p  799-806,  October  1988.  6  t 

ref. 

Descriptors:  'Model  studies,  'Computer  m 
'Wastewater  treatment,  'Wastewater  fac 
'Capital  costs.  Costs,  Cost  analysis,  Esti 
costs,  Construction  costs,  CAPDET,  U.S. 
Corps  of  Engineers,  U.S.  Environmental  P 
lion  Agency,  Ontario,  Canada. 

CAPDET  is  a  computer-assisted  procedure  I 
design  and  evaluation  of  wastewater  treatmi 
cilities  developed  by  the  U.S.  Army  Coi 
Engineers  and  the  Environmental  Prot 
Agency.  Ten  Canadian  wastewater  trei 
plants  were  studied  which  included  many 
treatment  processes  used  in  Canada.  Six 
were  used  to  develop  the  procedure  whit 
plants  were  used  to  verify  the  procedure 
design  flow  for  the  selected  plants  ranged  be 
550  and  13,600  cu  m/d.  Construction  cost  est 


152 


crated  using  site-specific  design  information 
e  eompaicd  with  those  obtained  using  the  de- 
t  database  provided  in  CAPDET.  The  impor- 
:e  of  the  various  unit  costs  on  the  total  plant 
Was  also  determined.  Under  the  proposed 
hodology.  unit  costs  are  first  adjusted  to  the 
:  of  construction  using  appropriate  inflation 
L-es.  Wall  concrete  is  increased  by  15%,  slab 
.rete  by  50%,  and  excavation  costs  by  25%  to 
mnt  for  differences  in  construction  practice  A 

estimate  reduction  of  15%  is  performed  to 
mnt  for  Canadian  conditions.  The  procedure 

.des  construction  cost  estimates  that  are 
m  plus  or  minus  20%  of  actual  construction 
.  with  a  mean  absolute  error  of  11%  and  an 
»ge  error  of  2.3%.  Site-specific  design  data 
little  effect  on  the  construction  cost  estimates 

the  exception  of  lagoon  treatment  facilities 
lies  and  support  facilities  accounted   for  ?0- 

of  the  cost  estimates.  The  most  significant 
parameters  were  the  inflation  index  values  and 
rete  and   building   unit   costs.   (Authors   ab- 

06243 


D  LOSSES  AT  MANHOLES  WITH  A  90 
REE  BEND, 

nal  Water  Research  Inst.,  Burlington  (Ontar- 

ivers  Research  Branch. 

rimary  bibliographic  entry  see  Field  8B 
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i  BALANCE  DURING  SUBSOIL  IRRIGA- 
^^STIC  SEWAGE:  EXPERIMEN- 
SET-UP     AND     PRESENT     RESULTS 

T^'o^2  IM  SYSTEM  BODEN-BODEN- 

"n.A*£ER     BEI     DER     ABWASSERVER- 

.RUNG:        VERSUCHSAUFBAU        UND 

E  ERGEBNISSE), 

tsche    Univ.    Muenchen    (Germany,    FR) 

uhl   und   Pruefamt   fuer   Wasserguetewirts- 

md  Gesundheitsingenieurwesen 

inger.  and  W.  Bischofsberger 

\nJk{Uv  ,W?feK,Und  Abwasser-Forschung 

£\y^21VN°-  5'  P  ,82-188-  October 
tig,  3  tab,  7  ref. 

ptors.  'Soil  disposal  fields.   'Septic  tanks, 

sue  wastes,  'Wastewater  treatment,  Experi- 

design     Aeration    zone,    Seepage,    Lysi- 

„.^J.  °S  UmnS'  Soil  tyPes'  °rganic  carbon, 
mum.  Nitrogen,  Phosphorus,  Soil  gases 
>ermany.  5«cs, 

percent  of  the  inhabitants  of  the  Federal 
lJl.rmany1wi11  continue  to  discharge 
Wewater  into  the  soil  after  pretreatment  in 
anks.  Such  underground  disposal  utilizes 
noX"  emC;elCy  °f  ,he  ""Crated  zone 
nowledge  of  the  quantitative  effects  and 
ance  ,s  poor,  investigations  were  conduct- 

lumr  ,rv,Siand  a/u"-sca'e  outdoor  plant. 
lumns  w„h  loess,  fine  sand,  medium-coarse 
d  gravel  were  used  for  comparison  studies 
ally<K:curnng  loose  sediments.  An  espe- 
"table  lysimeter  type  was  installed.  The 
Terence  from  conventional  lysimeters  con- 
the  separation  of  the  collection  area  into  a 

r^s  h  ri,?3"-  ThrOUgh  this  Par,itio"  °f 
■  poss.ble :eddy  currents  at  the  column  wall 

rTnv«,      ,Separa,ely  in  the  la,eral  cham- 

r  investigations   on   a   technical    scale,    a 

ime  lor  one  population  equivalent  was 

m^Jw"  *S  ?°  ,far  show  that  an  ex<en- 
«  uL/h  0l.°8'Cal  substa"'--es  takes  place 
he  sew!!50''  2°ne\: Af,er  seeP'"g  a»>out  1 
££? .  SOUrCe'  ,he  Water  co"'ained  no 
.m« ncentra,,on     of    dissolved     organic 

mT  OuTnr,' ,°rganiC   nitro^    "or   total 
us. ^Quantitative  investigations  of  soil  gas 

take  nrrated,,hat  bi0l°gical  acl'v">  aP- 
^  place  only  ,n  a  very  limited  zone. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes—Group  5D 


Kemysk.  Insi.  Uo,,s  Kidrk,  Ljubljana  (Yugoslav- 

M.  Toman,  and  M.  Rejic. 

7W^fU5r|W^x   ""d  Ah^^ser.Forschuna 

fZ*PQ\u,V-  No'  5'  P   ,8<,-|l,3•  Octobef 
ly«8.  6  lig.  3  tab,  12  ref. 

DescnP,ors:      'Activated      sludge,      'Dissolved 
™g         Oxygen  requirements.  *Species  composi- 
tion        'Anaerobic        treatment,        'Biological 

wastewater    treatment.    Mortality,    Protozoa     Ro- 
tifers.  Bacteria.   Aeration.   Municipal   wastewater. 

The  effects  of  short-term  lack  of  dissolved  oxygen 
and  of  an  anoxic  environment  upon  the  populations 
in  activated  sludge  were  simulated  in  a  laboratory 
biological-treatment  plant  and  in  an  open  respirom- 
eter.  Mortality  rates  of  ciliates  and  rotifers  were 
monitored.  The  tests  proved  that  a  24-hour  cessa- 
lon  in  aerating  activated  sludge  in  the  laboratory 
treatment  did  not  essentially  affect  the  treatment  of 
municipal  wastewater  nor  the  biocenosis  of  activat- 
ed sludge.  Some  influences  of  low  dissolved- 
oxygen  concentration  and  short-term  anoxia  on  the 
population  of  the  biocenosis  were  noticed  when 
testing  with  the  open  discontinuous  respirometer 

SSenfeVe"Jn  'hiS  C3Se  the  bi°cenosis  was 
capable  of  quick  regeneration  with  the  introduc- 
tion of  effective  aeration,   which  seems  to  be  of 

Dlants'  ThrtP°ranfe  [°r  bio,°gical-treatment 
plants.  The  tests  also  showed  that  the  greatest 
effects  of  lack  of  oxygen  could  be  noticed  in  per  - 
tnchs-Vorticella  convalaria  and  OpercuFaria 
coarctata.  As  these  are  the  organisms^?  inten- 
sively liter  the  dispersed  bacteria  of  the  activated 

neUno8H'  '"'I?  dT'Ved  °X^en  °r  sh«r>  anoxic 
periods  might  be  the  reason  for  a  muddy  state  of 
the  effluent  of  biological-treatment  plants  The 
greatest  resistance  to  the  influences  of  anoxic  envi- 
VonrTiceLWere  n°tiCed  f°r  Paramecium  caudatum, 
(sffi-FTT)  ma'    and    Aspid'Sca    costata- 

W89-06284 


?n*AH?Q\VZl-,2\™°-  %  P  199-202-  °c.ober 
1988.  6  fig,  3  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Pseudo- 
monas,  'Nitrates,  'Nitrites,  'Denitrification  'Cul- 
turemedia.  Nitrogen  compounds.  Nitrogen  remov- 
al, Chem.ca  reactions.  Enzymes.  Kinetics.  Soil 
bacteria.  Biological  wastewater  treatment. 

The  denitrification  by  Pseudomonas  incubated  in 
nitrate,  nitrite,  and  mixed  nitrate/nitrite  media  with 
different  initial  concentrations  of  nitrate  nitrogen 
and  nitrite  nitrogen  was  studied.  Changes  in  con- 
centrations of  all  inorganic  nitrogen  compounds  in 
the  media  were  plotted  as  a  function  of  the  reduc- 
tion time  for  all  the  media  examined.  The  data 
presented  show  that  rate  constants  of  the  stages  of 
nitrate  reduction  are  functions  of  initial  nitrate 
concentrations.  Such  a  dependence  should  no. 
occur  in  a  first-order  reaction,  but  it  must  be  kept 
m  mind  that  these  rate  constants  represent  ob- 
served constants  depending  upon  enzyme  concen- 
tration which  changes  with  the  reaction  time  The 
data  show  that  a  complete  reduction  of  nitrites 
proceeds  at  an  initial  concentration  of  nitrite  nitro- 
gen not  exceeding  1.4  g/cubic  dm  and  the  ratio  of 

SriLV  =  ■  Z  Whe"  mitial  concentration  of 
nitrite  nitrogen  is  equal  to  1.7  g/cubic  dm  (C/N  = 
0.9),  the  extent  of  reduction  is  40%.  In  the  series  of 
experiments  with  nitrite  media,  a  dependence  of 
the  reduction  rate  constant  on  the  initial  nitrogen 
concentration  was  observed  for  a  reason  analogous 
to  that  mentioned  in  the  case  of  nitrate  media  The 
decrease  of  the  first  reaction  stage  with  the  rise  in 
initial  concentration  of  nitrate  nitrogen  is  caused 
by  the  fact  that  nitrites  are  competitive  electron 
acceptors  for  nitrates.  It  is  concluded  that  Pseudo- 
monas bacteria  could  be  used  for  the  treatment  of 
waste  waters  rich  in  nitrates  and  nitrites.  (Shidler- 

W89-06286 


DETERMINATION  OF  TOXICITY  OF  7ll\ir 
SULFATE,  COPPER  SULFATE  AND  PHENm 
BY  MEANS  OF  DIFFERENT  METHODS  (TOY 
IZITATSBESTIMMUNG  VON  ZINKSUlIat' 
KUPFERSULFAT  UND  PHENOL  ANHANn 
VERSCHEIDENER  METHODEN)  ANHAND 
Pohtechnika  Slaska,  Gliwice  (Poland).  Inst  fuer 
Umweltschutztechnik. 
K.  Miksch,  and  B.  Schurmann 

ZWARAOfvr  .WaferK,Und  Abwasser-Forschung 

1988   ¥£?\Yl^'^-  5'  P   193"198'  Ocober 
1988.  7  fig,  3  tab,  20  ref.  English  summary. 

Descriptors:   'Activated  sludge,   'Toxicity    *Sul 

The  toxic  effects  of  zinc  sulfate,  copper  sulfate 
and  phenol  on  mixed  microorganism  population 
of  activated  sludge  were  determined  by  means  of 
the  following  methods:  (a)  rate  of  substrate  con 

ctTvPi1y°?TTrafbnCh;fCt0r'  (b)  dehydrogenase 
activity  (TTC  test  ,  and  c  oxygen  uptake  fresni™ 
tion  activity).  The  effect  of  th^substate/  stE 
on  microorganisms  could  be  described  by  the  fol- 
ding equation:  TG  =  TGMAX  x  (C  /  (K  + 
TPMav6  TG  =  degree  of  toxicl,y    "  Per  cent 

S?  meth=nHnarmUm  TG  f°r  the  P"*5"*  "^ 
unng   method,   C    =    concentration   of  the   toxic 

substance,  and  K   =  a  constant  value  specif,     for 

the  particular  substance.  The  values  of  EC50  for 

copper  sulfate  were  similar  in  all  the  methods  used 

but  for  zinc  sulfate  and  phenol  great  difference 

EC20    EC5V0ed'  Hte'^^Vhen  giv'nS  the  v»'««  of 
»h£k         u  ,Jand   EC8°  lf  1S  necessary  to  state 

sassa1 used  to  det~  ^  *& 

W89-06285 


PFR^nr? W  CONCENTRATIONS  AND 

"lMt^^    of    dissolved 

IITA^?  I"E  ORGANISMS  OF  THE 
WANT  BIOCENOSIS   IN   ACTIVAT 


Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Lab  of 

Kinetics  and  Catalysis. 

A.  Juszczak.  and  F.  Domka 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 


pTiCJiRoRENCE       AND       BEHAVIOUR       OF 
LINEAR        ALKYLBENZENESULPHONATES 
NONYLPHENOL,     NONYLPHENOL     MONO 
srNWAr?NI^HENOL  DIETHOXYLATES  IN 
MENT  SEWAGE    SLUDGE    TREAT- 

Eidgenoessische   Anstalt   fuer   Wasserversorgung 

Abvvasserreinigung    und    Gewaesserschultz     Due- 

bendorf  (Switzerland). 

P.  H.  Brunner,  S.  Capri,  A.  Marcomini,  and  W 

Giger. 

Water  Research  WATRAG,  Vol    22    No    12    n 

1465-1472,  December   1988.   6  fig,   2  tab,    12  ref 

Descriptors:  'Wastewater  analysis,  'Wastewater 
treatment,  'Sludge,  'Alkylbenzene  sulfonates, 
Surfactants  'Phenols,  Switzerland,  Wastewater 
facilities.  Chromatography,  Anaerobic  digestion, 
Path  of  pollutants,  Pollutant  identification. 

The  fluxes  of  linear  alkylbenzenesulfonates  (LAS) 
J1MP>!^n0lJ(NP)'    "onylphenol    monoethoxylate 
(iNrifcO)  and  nonylphenol  diethoxylate  (NP2EO) 
through  sewage  and  sludge  treatment  of  29  Swiss 
sewage   treatment   plants   were   investigated     Re- 
versed-phase  high-performance  liquid  chromatog- 
raphy   (HPLC)    was    used    to    determine    LaI 
MprnNaoP^f   HPLC   was  ^ployed   to   measure 
NP    NP1EO  and  NP2EO,  which  are  metabolites 
of   the   nomonic   surfactants   of  the   nonylphenol 
polyethoxylate  type  (NPnEO).  Quantitative  deter- 
minations were  performed  of  raw  sewage,  primary 
and   secondary   effluents   and   of  sewage   sludge 
Under  normal   conditions  of  sewage  and   sludge 
treatment,  LAS  were  efficiently  removed  from  the 
raw  wastewater  (>   99%  w/w)  and  were  partly 
11        ^i  '°  the  Sewage  slud8e  (15-20%  w/w) 
About  50%  (molar  base)  of  NPnEO  in  the  sewage 
were  transformed  to  NP  and  accumulated  in  the 
digested   sludge.    Large   variations  existed   among 
different  sewage  treatment  plants.  It  was  estimated 
that  1.0  g/sq  m/y  of  LAS  and  0.3  g/sq  m/y  of  NP 
are   app hed   with   sewage   sludge   to   Swiss   soils. 
(Authors  abstract) 
W89-06292 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


IMPROVED      METHOD      USING      RESPIRO- 
GRAPHY  FOR  THE  DESIGN  OF  ACTIVATED 
SLUDGE  AERATION  SYSTEMS, 
Kemijski  Inst.  Boris  Kidric,  Ljubljana  (Yugoslav- 
ia). 

M   Ros,  M.  Dular,  and  P.  A.  Farkas. 
Water  Research  WATRAG,  Vol.  22,  No.   12,  p 
1483-1489,  December  1988.  5  fig,   10  tab,   17  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Respiration,  'Activated 
sludge  process,  'Aeration,  'Oxygen  uptake,  Indus- 
triafwastewaters.  Aerobic  treatment. 

For  the  optimal  operation  of  an  aerobic  biological 
treatment  plant  with  activated  sludge,  oxygen 
should  be  introduced  in  sufficient  quantities  into 
the  aeration  tank  of  the  biological  plant.  For  the 
computation  of  oxygen  uptake,  several  methods 
are  available  such  as  the  OC/L  (oxygenation  ca- 
pacity/load) method,  Emde's  method  with  fixed 
coefficients,  Eckenfelder's  method,  and  the  method 
of  levels  of  dissolved  oxygen.  A  method  for  the 
determination  of  oxygen  uptake  for  the  treatment 
of  industrial  wastewaters  was  developed.  The 
method  is  based  on  respirometry  of  the  activated 
sludge.  The  advantages  of  the  method  are:  the 
individual  phases  of  oxygen  are  determined  (en- 
dogenous and  exogenous  phase),  all  of  the  meas- 
urements are  determined  with  real  activated  sludge 
from  the  aeration  tank  at  precisely  defined  loading 
of  the  biological  treatment  plant,  and  the  method  is 
relatively  fast  (the  results  can  be  obtained  in  a  few 
hours).  It  is  proposed  that  the  respirometnc 
method  be  used  for  the  estimation  of  oxygen 
uptake  for  newly  connected  wastewater  in  biologi- 
cal treatment  plants.  (VerNooy-PTT) 
W89-06294 

OLIVE  MILLS  WASTEWATER  TREATMENT 
BY  COMBINED  MEMBRANE  PROCESSES, 

Genoa  Univ.  (Italy).  Inst,  of  Industrial  Chemistry. 
P.  Canepa,  N.  Marignetti,  U.  Rognoni,  and  S. 

Water  Research  WATRAG,  Vol.  22,  No.  12,  p 
1491-1494,  December   1988.  4  fig,  5  tab,   16  ref. 

Descriptors:  'Olive  mills,  'Reverse  osmosis,  'Ul- 
trafiltration, 'Wastewater  treatment,  'Membrane 
processes,  'Food-processing  wastes,  Filtration, 
Adsorption,  Pilot  plants. 

Olive  mills  wastewater,  commonly  called  vegeta- 
tion water,  is  formed  during  industrial  extraction 
of  oil  from  olives  and  its  physico-chemical  charac- 
teristics vary  with  place,  age  of  growth,  season, 
year,  etc.  The  purpose  of  this  work  was  to  verify 
the  combined  application  of  membranes  and  ad- 
sorption processes  to  the  treatment  of  vegetation 
waters  coming  from  olive  oil  factories.  The  de- 
scribed pilot  plant  worked  for  about  6  months 
using  polysulfone  ultrafiltration  membranes,  ab- 
sorbing polymers  and  polypiperazine  amide  re- 
verse osmosis  membranes.  The  process  was  opti- 
mized, so  that  from  wastewater  entering  with  a 
COD  content  of  about  90,000  ppm  it  was  possible 
to  obtain  a  COD  reduction  of  about  99%  with  the 
recovery  of  polyphenols  to  use  in  alimentary  in- 
dustries and  of  a  'concentrated  paste'  for  oil  extrac- 
tion, furfural  production  or  combustion.  Also  eval- 
uated was  the  economical  feasibility  of  industrial 
application  calculating  that  the  total  cost  of  the 
treatment  was  close  to  3  c  per  liter.  (Author's 
abstract) 
W89-06295 

BEHAVIOR  OF  NITROGEN  AND  PHOSPHO- 
RUS DURING  BATCH  AEROBIC  DIGESTION 
OF  WASTE  ACTIVATED  SLUDGE:  CONTINU- 
OUS AERATION  AND  INTERMITTENT  AER- 
ATION BY  CONTROL  OF  DO, 
Ehime  Univ.,   Matsuyama  (Japan).   Dept.  of  Re- 
source Chemistry. 
A.  Matsuda,  T.  Ide,  and  S.  Fuji. 
Water  Research  WATRAG,  Vol.  22,  No.   12,  p 
1495-1501,   December    1988.   9   fig,   2   lab,   9   ref. 
Ministry   of  Education,   Science   and   Culture   of 
Japan,     Grant-in-Aid     for     Scientific     Research 
60303020. 


solved  oxygen,  'Wastewater  treatment.  Sludge  di- 
gestion, Sludge  solids,  Biomass,  Suspended  solids. 
Municipal  wastewater. 

The  purpose  of  this  study  is  to  find  the  behavior  of 
nitrogen  and  phosphorus  during  aerobic  digestion. 
Waste  activated  sludge  samples  from  a  municipal 
wastewater  treatment  plant  were  digested  under  30 
days  batch  operation,  aerating  continuously  and 
intermittently.  If  the  cycle  time  of  intermittent 
aeration  was  decided  so  that  the  DO  in  a  digestion 
tank  did  not  become  zero,  the  reduction  rate  of 
sludge  solids  and  the  behavior  of  nitrogen  and 
phosphorus  in  the  intermittent  aeration  were  simi- 
lar to  those  in  the  continuous  aeration.  The  per- 
centage of  biomass  nitrogen  and  phosphorus  in  the 
initial  total  nitrogen  or  phosphorus  decreased  and 
finally  became  20%  for  N  and  30%  for  P.  Forty 
per  cent  of  the  initial  suspended  solids  remained 
finally.  On  the  other  hand,  the  percentage  of  liquid 
phase  nitrogen  and  phosphorus  increased  during 
digestion  and  reached  60%  for  N  and  70%  for  P.  It 
is  believed  that  a  considerable  portion  of  the  initial 
total  nitrogen  and  phosphorus  remains  in  the  liquid 
phase  after  aerobic  digestion  under  sufficient 
oxygen  supply.  The  amounts  of  nitrogen  and  phos- 
phorus in  the  residual  biomass  increased  a  little  and 
decreased  thereafter.  Also,  amounts  of  them  in 
reduced  biomass  increased  uniformly.  (Author's 
abstract) 
W89-06296 

UPGRADING  A  FACULTATIVE  POND  BY  IM- 
PLANTING WATER  HYACINTH, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

H.  M.  Orth,  and  D.  P.  Sapkota. 

Water  Research  WATRAG,  Vol.  22,  No.   12,  p 

1503-1511,  December   1988.  6  fig,   5  tab,  21   ref. 

Descriptors:  'Filter  crops,  'Water  hyacinth,  'Bio- 
logical wastewater  treatment,  'Wastewater  treat- 
ment, 'Nutrient  removal,  Dissolved  oxygen,  Ef- 
fluents, Chemical  oxygen  demand,  Suspended 
solids,  Thailand,  Oxidation  process. 

Water  hyacinth  was  implanted  in  one  of  two  exist- 
ing facultative  ponds  and  both  units  were  operated 
in  parallel  under  comparable  conditions.  The 
ponds  were  fed  with  mainly  domestic  wastewater 
after  pretreatment  in  anaerobic  ponds  and  operated 
at  a  BOD  sub  5-loading  of  about  48  kg/ha/d  and  a 
detention  time  of  12  days.  A  period  of  4  months, 
from  the  implantation  of  the  water  hyacinths  until 
no  further  systematic  change  in  the  treatment  effi- 
ciency of  the  water  hyacinth  pond  was  observed  is 
described.  The  median  effluent  concentrations  of 
the  facultative  pond  were  55  mg/L  for  suspended 
solids,  95  for  chemical  oxygen  demand,  6.4  for 
total  Kjeldahl  nitrogen,  and  1.4  mg/L  for  total 
phosphorus.  The  values  for  the  water  hyacinth 
pond  were  12,  26,  2.5  and  0.4  mg/L,  respectively. 
The  average  dissolved  oxygen  effluent  concentra- 
tion of  the  water  hyacinth  pond  was  1.2  mg/L,  but 
this  still  increased  slightly  as  compared  to  the 
influent.  The  study  demonstrates  that  the  implanta- 
tion of  water  hyacinth  is  an  appropriate  option  for 
upgrading  facultative  ponds.  In  many  cases  where 
more  stringent  effluent  standards  are  imposed,  the 
method  may  be  a  suitable  alternative  to  technical 
treatment  processes.  (Author's  abstract) 
W89-06297 

COMBINED  AEROBIC  HETEROTROPHIC 
OXIDATION,  NITRIFICATION  AND  DENITRI- 
FICATION  IN  A  PERMEABLE-SUPPORT  BIO- 
FILM,  «„.'■,- 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

D.  L.  Timberlake,  S.  E.  Strand,  and  K.  J. 
Williamson.  ,, 

Water  Research  WATRAG,  Vol.  22,  No.  12,  p 
1513-1517,   December   1988.  4  fig,    1   tab,  22  ref. 

Descriptors:  'Heterotrophic  bacteria,  'Wastewater 
treatment,  'Aerobic  treatment,  'Wastewater  oxi- 
dation, 'Biofilms,  'Nitrification,  'Denitrification, 
Membranes,  Oxidation,  Biological  wastewater 
treatment. 


was  supplied  to  the  interior  of  the  biofilm  tl 
a  permeable  membrane  The  reactor  was  tes 
filtered  sewage  supplemented  with  nutrient 
the  bulk  solution  was  anoxic  and  the  interior 
biofilm  was  supplied  with  pure  oxygen  A 
were  performed  on  a  non-steady  state  biofili 
a  depth  of  1  mm  Mass  balances  on  total  <: 
carbon,  ammonia,  organic  nitrogen  and 
showed  that  combined  heterotrophic  oxida 
organics,  denitrification  and  nitrification  oc 
simultaneously  within  the  biofilm.  The  advs 
of  such  a  reactor  are  discussed,  and  the  me 
removal  rates  of  organic  carbon,  ammon 
nitrate  in  these  preliminary  studies  of  th 
reactor  are  sufficiently  high  to  warrant 
research.  (Author's  abstract) 
W89-06298 

EXTERNAL  MASS  TRANSPORT  PROC 
DURING  THE  ADSORPTION  OF  DYES 
BAGASSE  PITH, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  I 
Chemical  Engineering. 
G  McKay,  M  El  Geundi,  and  M.  M  Nassa 
Water  Research  WATRAG,  Vol.  22,  No 
1527-1533,  December   1988.   12  fig,  6  tab 

Descriptors:  'Wastewater  treatment,  'Mas 
fer,  *Dye  industry  wastes,  'Bagasse  pith,  *i 
tion,  Kinetics,  Mathematical  models.  Dyes. 

The  removal  of  dyes  from  effluent  in  an  ec 
fashion  remains  a  major  problem,  although 
ly  a  number  of  successful  systems  have  h 
signed  using  adsorption  techniques.  In  adi 
processes,  the  effective  rate  of  adsorption 
mined  by  one  or  more  of  several  steps, 
process  modeling  is  complex.  In  this  sti 
kinetics  of  the  adsorption  of  four  dyestu 
bagasse  pith  has  been  examined.  Two  bas 
Basic  Blue  69  and  Basic  Red  22,  and  two  ac 
Acid  Blue  25  and  Acid  Red  1 14,  were  us 
agitated  batch  adsorber.  The  external  mass 
coefficient  has  been  found  to  vary  lineal 
agitation,  initial  dye  concentration,  pith  m 
particle  size  and  dye  solution  tempera 
model  is  proposed  to  determine  the  exten 
transfer  coefficients  for  the  systems  and  t 
correlated  with  the  system  variable.  The 
however,  is  subject  to  certain  limitations.  I 
dye  solution  and  pith  particles  are  quite 
systems.  Secondly,  pith  particles  are  not 
mogeneous  spheres  and  assigning  a  repre 
specific  surface  to  pith  is  difficult.  (VerNc- 
W89-06300 


Descriptors:       'Aerobic       digestion,       'Nitrogen, 
•Phosphorus,  'Activated  sludge,  'Aeration,  »Dis- 


A  biofilm  reactor,  termed  the  permeable-support 
biofilm   (PSB),   was  developed   in   which  oxygen 


DOSE-RESPONSE  OF  ESCHERICHIA  ( 
OZONE  DEMAND-FREE  PHOJ 
BUFFER, 

Alberta  Univ.,   Edmonton.   Dept.   of  Cn 

neering. 

G  R  Finch,  D.  W.  Smith,  and  M.  E.  Stile 

Water  Research  WATRAG,  Vol.  22,  § 

1563-1570,  December   1988.  7  fig,   1   tab 

Descriptors:  'Escherichia  coli.  'Water  ti 
'Wastewater  treatment,  'Phosphates,  'O 
'Disinfection,  Water  quality  standards, 
Regression    analysis,    Water    treatment, 
Experimental  design. 

The  intention  of  this  investigation  was 
mine  the  mean  response  of  E.  coli  at  prede 
ozone  dose  levels.  By  using  replicated, 
ized,  independent  batch  experiments.  p« 
mates  of  the  response  could  be  obtained.  1 
care  was  taken  in  preparing  the  bacteria  i 
ware  to  eliminate  effects  caused  by  e 
ozone  demand.  A  total  of  57  batch  ex] 
were  conducted  at  bench-scale  using  OB 
of  4  4  11,  45,  200  and  800  micrograms' 
tact  times  of  30,  60  and  120  s.  The  logarrt 
E.  coli  survival  ratio  was  plotted  as  a  ti 
applied  ozone  dose,  utilized  ozone,  am 
time.  Contact  time  was  found  to  have  sc 
for  intermediate  doses  of  ozone,  but  tl 
were  small  relative  to  those  associated 
utilized  ozone  dose.  It  was  also  found 
disinfection  reaction  was  not  first-order 
spect  to  the  surviving  bacteria  concern 
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distinct  stages  were  observed;  an  initial  rapid 
tivation  stage  followed  bv   a  slower  inactiva- 

Stage  Regression  analysis  of  the  E.  coli  re- 
Be  on  the  logarithm  of  the  dose  parameter  is 
Ell  of  dose-response  models  for  water  and 
ewater  disinfection.  However,  this  model 
i  was  inadequate  when  Tilted  to  the  data  of  this 
|  as  a  result  of  a  significant  tailing  effect  in  the 
og  dose-response  plots  li  was  postulated  that 
lbserved  dose-response  could  be  explained  by 
ucal  kinetic  theory  and  that  the  dose-response 

affected  by  the  disinfection  reaction  rates 
h  were  dependent  upon  the  surviving  number 
ictena  and  the  residual  ozone  concentration 
practical  application,  it  was  found  that  an 
oale  dose-response  model  for  0-99.99%  reduc- 
if  E  coli  could  be  developed  using  the  loga- 

of  utilized  ozone  as  the  dose  function   (Au- 
\  absiract) 
06304 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


mentation  and  <0.1%  remained  in  the  final  efflu- 
ent. Campylobacter  jejuni  biotype  I  and  biotype  II 
constituted  81.5%  and  15.9%  respectively  of  the 
-3-  isolates  tested.  Serotypes  common  in  sewage 
were  common  in  human  feces.  It  appears  that  the 
trickling  filter  sewage  works  removes  most  of  the 
Campylobacters  entering  the  sewage  works  but 
arge  numbers,  estimated  to  be  approximately  10  to 
the  10th  power,  are  released  into  the  environment 
daily  from  a  local  sewage  works.  (Author's  ab- 
stract) 
W89-06309 


value  in  pure  solution.  But  the  combined  capacitv 
is  greater  than  that  for  either  of  the  pure  sub- 
stances alone  and  it  is  less  than  either  of  the  pure 
solutes  would  have  shown  at  twice  the  concentra- 
tion. The  octanol/water  partition  coefficient  is  a 
better  indicator  of  the  relative  extent  of  adsorption 
by  inactive  microbial  biomass  than  the  aqueous 
solubility.  (White-Reimer-PTT)  H"eous 

W89-06408 


od°oDrELstr^gtSUANTIFY    waste™r 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 5 

W89-06389y  b'bliographic  entry  see  Field  ?B- 


EROB1C  TREATMENT  OF  DOMESTIC 
*GE  WITH  A  ROTATING-STATIONARY 
D-FILM  REACTOR, 

Jt  National  des  Sciences  Appliquees  de  Lyon 

irbanne  (France).  Lab.  de  Chimie  et  Genie  de 

ronnement. 

>yola.  B.  Capdeville,  and  H.  Roques 

Research  WATRAG.  Vol.  22,  No    12    p 
1592,  December   1988.  9  fig,  7  tab,    17  ref. 

rptors:     'Wastewater     treatment,     *  Packed 
Domestic    wastes,    'Anaerobic    digestion 
water    facilities,    Films,    Filters,    Chemical' 
n  demand,  Performance  evaluation. 

aerobic  reactor  was  developed  for  on-site 
tall  scale  wastewater  treatment  applications 
p-ilow  fixed-film  reactor  was  packed  with 
ifferent  types  of  circular  media:  stationary 
tating.  Experimental  results  showed  the  re- 
can     treat      primary      settled      domestic 
waters  efficiently,  under  different  operating 
ons.   At   29  C   the  mixing  action   did   not 
5  the  organic  matter  removal  efficiencies 
i  i  V  'em°val  was  obtained  with  an  organic 
7  kg  COD/cu  m/day  and  a  6  h  space 
However,  at   16  C  the  removal  efficiency 
atly  dependent  on  the  mixing  conditions-  a 
igitation  (5  rpm)  up-graded  significantly  the 
operation,  but  no  improvement   was  ob- 
beyond    15   rpm.    It  appears   that   at   low 
itures  hquid-biofilm  mass  transfer  is  the  rate 
step  when  treating  sewage  anaerobically 
eduction   was   rather   limited   (0.11    cu   m 
tg  COD  removal)  and  calculations  suggest 
ire  than  50%  of  the  total  CH4  produced  is 
to  its  dissolution  in  the  effluent.  Improved 
Z ^^eduCe^  sludSe  Production  (0.11 
a,  ^PPlied),  low  energy  require- 

W  low  maintenance  needs  make  this  reac- 
ted, compact  alternative  to  conventional 
M  wastewater  treatment  processes.  (Au- 
Ktract)  v 
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FRAMEWORK  FOR  TECHNOLOGICAI 
CHOICE  (A  TECHNOLOGY  ASSESSMENT 
METHODOLOGY  FOR  THE  CHOICE  OF 
WASTEWATER  TREATMENT  FACILrrfES) 

Institui  National  de  la  Recherche  Soentifique 
Sainte-Foy  (Quebec).  H 

D.  Couillard. 

Journal  of  Environmental  Systems  JEVSB  Vol 
18,   No.    1,   p  49-67,    1988.   2   fig,   6  tab,   26  ref 

Descriptors:  'Management  planning,  'Wastewater 
treatment,  'Wastewater  facilities,  'Model  studies 
technology,  Assessments,  Economic  aspects    En- 

makilT  effeCtS'     Publ'C     POl'Cy'     De^isi°n 

Technological  assessment  is  defined  as  a  multidi- 
mensional process  applied  to  a  management  model 

o  make  wise  or  best  choices.  A  method  of  techno- 
logy! assessment  is  presented  as  well  as  its  appli- 
cation to  the  choice  of  wastewater  technology 
The  critical  path  used  in  the  Quebec  urban 
wastewater  treatment  program  was  analyzed  using 
a  grid  made  up  of  six  dimensions,  or  domains,  that 
can  be  considered  when  making  a  technology  as- 
sessment study  (technology,  economics,  environ- 
ment, society,  the  individual,  values  and  collective 
aspects  of  decision-making).  This  led  to  the  identi- 

tcation  of  the  most  important  criteria  on  which 
the  selection  of  technologies  was  based;  technical 
economic  and  environmental  criteria  were  called 
upon  much  more  often  than  those  relating  to  socie- 
ty, the  individual,  or  to  values  and  collective  as- 
W89S0°6402C,S1On"making'  (Author's  attract) 


r!?rSE5  °F  N15  FROM  MICROAL- 
GAE  GROWN  IN  SIMULATED  INORGAMC- 
WASTEW  ATER  MEDIUM,  1C 

Alabama  A  and  M  Univ.,  Normal.  Dept.  of  Plant 

and  Soil  Science. 

K.  R.  Sistani,  and  R.  W.  Taylor. 

^"^J,  ^Environmental    Science    and    Health 

if  ref  A23'  N°'  *'  P  745_755'  1988-  3  tab 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Nitrogen  removal,  'Algae 
Nitrogen,  Fertilizers,  Crop  yield.  Crop  production' 
Bioaccumulation,  Cyanophyta,  Chlorophyta. 

A  greenhouse  experiment  was  carried  out  using  a 
Decatur  silt  loam  soil  to  assess  the  availability  and 
recovery  of  algal  nitrogen  which  was  grown  in 
simulated  morganic-wastewater  medium  by  grain 
sorgum.  Dried  green  or  blue-green  algal  biomass 
providing  175,  350  and  525  mg  labeled  N/kg  of  soil 
was  used  as  a  source  of  nitrogen.  Gram  sorghum 
plants  assimilated  25  to  34%  of  total  N  applied  as 
green  algae  and  24  to  45%  as  blue-green  algae 
during  6  weeks  of  growth.  These  mtrofen  applica- 
tions increased  the  shoot  yield  by  94,  82,  and  65% 
for  green  algae  and  88,  61,  and  61%  for  blue-green 
algae,    respectively.    No   significant   increase   was 
observed  for  the  application  of  algal  biomass  at  a 
rate  higher  than  175  mg  N/kg  of  soil.  About  58  to 
65%  of  tota   green  algal  N  and  51  to  65%  of  total 
blue-green  algal  N  remained  in  the  soil.  Six  to  12% 
ot  the  total  N  applied  as  green  algae  and  4  to  11% 
as  blue-green  algae  biomass  was  unaccounted  for 
The  results  indicated  that  there  was  no  significant 
difference  between  green  and  blue-green  algal  bio- 
mass with  regard  to  their  use  as  a  source  of  plant 
nutrients.  The  results  also  encourage  the  use  of 
algae  as  cleaning  microorganisms  for  wastewater 
facilities  and  lagoons  because  the  harvested  algal 
biomass  may  be  used  as  a  source  of  plant  nutrients 
to  help  reduce  the  cost  of  operations.  (Author's 

UDSt  1  HCt) 

W89-06409 


NARRAGANSETT    BAY     POLLUTION    CON 
COME  AN  EVALUATION  °F  PROGRAM  OUT- 

Affairl  IS'and   UmV"   Kin8ston-   DePt    of  Marine 

^9-06405^   b'bliograPh,c   emrV   see   Field    5G. 


?^CE   OF    THERMOPHILIC   CAM- 

f^KSE*5*  AND  THEIR  RE- 
BY  TREATMENT  PROCESSES 

rtaTr  'tf"!'3"^  Dept  of  Microbiology, 
nrni,  C  R.  Fncker.  and  R.  W.  A  Park 

™P,and  <n<ection,  Vo1-  101,  No.  2,  p 
October  1988.  3  tab,  44  ref.  P 

orv     'Pathogenic     bacteria,     'Bacteria, 
1  .   ,reaj!!!em-     'Wastewater     analysis 
f"la'  'Trickling  filters.  Bacterial  ana  I 
ipylobacters,  England. 

It  ?hreteed[r1r0phi'iC  ""Waters  from 
H  ,  '  ferent  S,aSes  of  treatment  at  a 

«ter  sewage  works  has  been  assessed. 

«n  an°Hmrg  ^nge'  primary  sedimenta- 
ry.* ^V™"6"'  were  ,ake"  daily 
^h  to  2000  h  for  5  consecutive  days  and 

m  s,  c»mPy|ob«=iers  determined  by 
most    pr obable    number    method.    Each 

:enr,c„Urnred,iJS'nog  2  h  Pre-ennchmen,  fo, 

bv  nlaT        rv  PreS,°n  brotn  for  48  h  and 

«cierPs  "ng'  °Ver  1&%  of  ,he  incor"ing 
meters  were  removed  after  primary  sedi- 


COMPETITIVE  ADSORPTION  OF  ORGANIC 
COMPOUNDS  BY  MICROBIAL  BIOMASS 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering 
A.  Selvakumar,  and  H.  Hsieh 

JFUSFniT0v^nVAir^nm,ental    Science    and    ^alth 
6  Hg  ?ref  P  729"744'  1988'  3  tab' 

Descriptors:    'Wastewater   treatment,    'Biological 
wastewater   treatment,    'Phenols,    'Organic   com- 

va°ted  sS.'uSan'C  WaSteS>  M,Cr°bial  bbmasS-  Acti" 

The  effect  of  competitive  adsorption  of  liquid  or- 
ganic compounds  on  inactive  microbial  biomass 
activated  sludge  and  nitrifying  biomass)  in  bisolute 
so  ution  systems  using  phenol-nitrophenol,  phenol- 
chorophenol,  m.rophenol-chlorophenol .  and 
ch  orobenzene-ethylbenzene  systems  was  investi- 
gated. The  adsorption  process  of  liquid  organic 
compounds  by  inactive  microbial  biomass  can  be 

nP,hrbtb,y,the  rreUnd'1Ch  ads°rP'i°"  isotherm 

n  the  bisolute  solution  uptake  of  each  solute  on 

the  biomass  was  reduced  significantly  relative  to  its 


HEAVY   METAL   VARIABILITY   OF  DIFFER- 

HVTA^Jif^P»AcL  SLUDGES  AS  MEASURED 
BY  ATOMIC  ABSORPTION  AND  INDUCTIVE- 

TR0SC0PPYLED    PLASMA    EMISSION    SPEC- 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 

tal  Health. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-06412 


POLLUTION  CONTROL  IN  THE  GULF  COOP- 

DRm  Y°7NA??rTCIL  (GCC-)  COUNTRIES  HY- 
DROLYZATION  IN  INDUSTRIAt 

WASTEWATER  TREATMENT,       1NUUSTRIAL 

Kuwait  Univ.,  Safat.  Coll.  of  Engineering  and  Pe- 
troleum. 
H.  I.  Shaban,  G.  A.  Al-Enezi,  and  A.  Qader 

iPQrc™,0fv^nvironmental  Science  and  Health 
JESEDU  Vol.  A23.  No.  8,  p  843-854.  1988.  3  tab 
2  fig,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Fertilizers 
Industrial  wastewater,  'Water  pollution  control' 
Ureas.  Nitrogens,  Ammonia.  Gulf  Cooperative 
Council.  Kuwait.  Hydrolysis,  Agricultural  chemi- 
cals. Irrigation  water. 

The  major  aerial  pollutants  in  the  Arabian  Gulf 
region  are  sulfur  compounds,  nitrogen  compounds 
and  solid  inorganic  materials.  In  addition  to  sulfur 
and  nitrogen  compounds,  carbon  compounds  in- 
cluding hydrocarbons  and  heavy  metals  are  maior 
pollutants  in  the  coastal  waters.  The  use  of  a 
bydrolyzation  plant  as  a  pollution  control  measure 


z 
5 

X 
13 

< 


155 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


to     remove     urea     and     ammonia     in     fertilizer 

wastewater  has  been  examined.  The  method  hy- 
drolyzes  urea  to  ammonia  and  carbon  dioxide.  The 
performance  studies  showed  that  the  originally 
designed  measures  were  sometimes  inadequate  to 
solve  practical  pollution  problems.  However,  the 
addition  of  a  small  process  deaeration  unit  solved 
them  satisfactorily  and  both  controlled  the  envi- 
ronmental pollution  of  sea  water  and  obtained  irri- 
gation water  and  soil  conditioner.  (White-Reimer- 
PTT) 
W89-06413 


ANALYTICAL  PROCEDURE  FOR  THE  MEAS- 
UREMENT OF  ATP  EXTRACTED  FROM  AC- 
TIVATED SLUDGE, 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-06414 

BREWERY  WASTEWATER  TREATMENT  BY 
DEEP  AERATION  YEAST  AND  ACTIVATED 
SLUDGE  PROCESS, 

Wuhan  Univ.  (China). 

C.  Huang,  Y.  Hung,  and  H.  H.  Lo. 

Zeitschrift  fuer  Wasser  -  und  Abevasser  Forschung 

ZWABAQ,  Vol.  21,  No.  6,  p  247-251,  December 

1988.  6  tab,  10  fig,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Activated  sludge  process, 
*Deep  aeration,  'Industrial  wastewater,  Brewery 
wastewater,  Chemical  oxygen  demand,  Biochemi- 
cal oxygen  demand,  Suspended  solids,  Aeration. 

A  two-stage  treatment  process,  using  deep  aeration 
yeast  activated  sludge  followed  by  extra-deep  aer- 
ation activated  sludge  process,  was  used  in  the 
treatment  of  brewery  wastewater.  The  brewery 
wastewater  contained  12,600  mg/L  COD  (chemi- 
cal oxygen  demand)  and  9,500  mg/L  BOD  (bio- 
chemical oxygen  demand).  Stage  1  treatment  proc- 
ess removed  86.3%  COD  and  89.6%  BOD  and 
produced  4,500  mg/L  yeast  in  the  effluent.  Stage  2 
treatment  process,  using  extra-deep  aeration  acti- 
vated sludge  process,  removed  94%  COD  and 
98%  BOD  and  had  average  specific  sludge  pro- 
duction 0.1 14  g  sludge  produced/g  COD  removed 
or  0.143  g  sludge  produced/g  BOD  removed.  The 
yeast  production  rate  was  0.414,  and  0.529,  based 
on  COD,  and  BOD  removal,  respectively.  The 
final  effluent  contained  60  mg/L  COD,  11.7  mg/L 
BOD,  and  13.1  mg/L  total  suspended  solids.  (Au- 
thor's abstract) 
W 89-064 19 

KINETIC  DESCRIPTION  OF  INDUSTRIAL 
WASTEWATER  OZONATION  PROCESSES, 

Tallinn  Polytechnic  Inst.  SSR. 

S.  Preis,  R.  Munter,  and  E.  Siirde. 

Ozone  Science  and  Engineering  OZSEDS,  Vol. 

10,  No.  4,  p  379-392,   1988.  6  fig,  2  tab,   8  ref. 

Descriptors:  'Ozonation,  'Wastewater  treatment, 
'Ozone,  'Chemical  oxygen  demand,  Kinetics, 
Model  studies.  Industrial  wastewater,  Organic 
carbon.  Organic  compounds,  Mathematical  studies. 

Rate  constants  of  ozone  with  different  organic 
compounds  in  aqueous  solution  obtained  from  pub- 
lished literature  as  well  as  data  on  the  ozonation 
kinetics  of  aqueous  solutions  and  wastewater  were 
analyzed.  Chemical  oxygen  demand  (COD)  was 
used  as  a  kinetic  parameter  from  the  solution  side. 
On  the  basis  of  the  results  obtained  from  the  ozon- 
ation of  model  solutions  and  wastewater,  the  rate 
coefficient  by  COD  of  the  reaction  was  shown  to 
be  constant  during  separate  stages  of  the  process. 
Due  to  the  consumption  of  fast-reacting  compo- 
nents and  entering  into  the  reaction  of  more  slowly 
reacting  intermediate  products,  the  rate  coefficient 
changed  spasmodically  with  transition  from  one 
stage  to  another.  The  reaction  order  with  respect 
to  the  COD  of  the  solution  was  shown  to  be  equal 
to  the  reaction  order  with  respect  to  the  pure 
,  omponent.  (Author's  abstract) 

W89-06478 


PREVENTION  AND  REMEDIATION  OF  CON- 
TAMINATED SITES  WITH  LININGS, 

Butek  Ltd.,  Essex  (England). 

J.  A.  Coulson. 

Chemistry  and  Industry  CHINAG,  Vol.  21,  p  692- 

694,  November  1988.  4  fig,  3  tab. 

Descriptors:  'Wastewater  treatment,  'Landfills, 
♦Soil  contamination,  'Water  pollution  prevention 
'Rehabilitation,  'Linings,  Waste  disposal.  Polyeth- 
ylene, Polymers,  Leaching,  Performance  evalua- 
tion, Materials  testing,  England,  The  Netherlands. 

High  density  polyethylene  (HDPE)  linings  offer 
good  overall  chemical  resistance  and  improved 
stress  crack  and  flexibility  at  waste  disposal  sites. 
HDPE  sheeting  can  be  produced  by  flat  dye  extru- 
sion or  blow  extrusion.  On  large  sites  HDPE  is 
unrolled  and  positioned  by  a  machine,  but  on 
smaller  sites  a  combination  of  machinery  and 
manual  labor  is  required.  Jointing  may  be  carried 
out  by  an  extrusion  method  or  using  hot  air  or 
heated  wedge  elements  to  fuse  the  material  within 
an  overlap  joint.  Joints  may  be  tested  by  ultrasonic 
testing,  vacuum  box  methods,  air  pressure  testing, 
or  low  voltage  copper  wire  testing.  An  HDPE- 
lined  sewage  treatment  pond  of  6,000  sq  m,  2  mm 
thick  was  completed  for  North  West  Water  Au- 
thority near  Altca,  Lancashire.  Several  landfill 
sites  in  the  UK  are  currently  using  HDPE  linings. 
In  the  Netherlands,  HDPE  linings  have  been  used 
as  a  vertical  water-tight  plastic  screen  surrounding 
a  refuse  pit  to  prevent  sideways  contamination  of  a 
river  or  a  lake.  (Geiger-PTT) 
W 89-06494 

OPTIMAL  REMOVAL  OF  CHLOROLIGNIN 
BY  ULTRAFILTRATION  ACHIEVED  BY  PH 
CONTROL, 

Lappeenrannan    Teknillinen     Korkeakoulu    (Fin- 
land). Lab.  of  Physical  Chemistry. 
M.  Nystroem,  and  M.  Lindstroem. 
Desalination  DSLNAH,  Vol.  70,  No.  1-3,  p  145- 
156,  November  1988.  7  fig,  5  ref. 

Descriptors:  'Bleaching  wastes,  'Chlorolignin, 
'Ultrafiltration,  'Wastewater  treatment,  'Pulp 
wastes,  'Separation  techniques,  'Hydrogen  ion 
concentration,  Color,  Industrial  wastes,  Retention, 
Pore  size,  Kraft  mills,  Molecular  weight,  Polyelec- 
trolytes. 

The  ultrafiltration  of  chlorolignin  fractionated 
from  pine  kraft  pulp  bleach  effluent  originating 
from  the  first  caustic  stage  of  the  bleachery  was 
studied  at  different  chlorolignin  concentrations  and 
pH  using  polysulfone  and  sulfonated  polysulfone 
membranes.  Retention  of  chlorolignin  increased 
along  with  pH  and  increasing  degree  of  dissocia- 
tion of  chlorolignin,  which  is  a  low  molecular 
weight  anionic  polyelectrolyte.  Retention  stayed 
very  high,  about  99%,  at  high  pH  values.  This  is 
remarkable  as  the  chlorolignin  molecule  is  consid- 
ered to  be  much  smaller  than  the  pore  size  of  the 
membranes  used.  The  high  electrostatic  repulsion 
between  the  chlorolignin  molecules  and  the  mem- 
brane surface  is  obviously  the  reason  for  that.  Flux 
reduction  decreased  remarkably  along  with  pH 
increase  as  well.  The  results  confirm  that  sufficient 
chlorolignin  removal  can  be  achieved  if  its  ultrafil- 
tration is  carried  out  at  pH  =  10,  which  is  approxi- 
mately the  pH  of  the  first  caustic  stage  in  the 
bleach  process.  (Author's  abstract) 
W 89-06499 


REUSE  OF  REACTIVE  DYE  LIQUORS  USING 
CHARGED  ULTRAFILTRATION  MEMBRANE 
TECHNOLOGY,  . 

Natal    Univ.,    Durban    (South    Africa).    Dept.    ot 
Chemical  Engineering. 
A  Erswell,  C.  J.  Brouckaert,  and  C.  A.  Buckley. 
Desalination  DSLNAH,  Vol.  70,  No.  1-3,  p  157- 
167,  November  1988.  6  fig,  2  tab,  15  ref. 

Descriptors:  'Dye  industry  wastes,  'Membrane  fil- 
ters 'Wastewater  treatment,  'Ultrafiltration, 
♦Water  reuse,  Color,  Textile  mill  wastes,  Dyes, 
Industrial  wastes,  Separation  techniques,  Electro- 
lytes, Hydrogen  ion  concentration,  Fouling,  Recy- 
cling, Sodium  hydroxide,  Economic  aspects.  Salt 
rejection.  Chemical  precipitation,  Environmental 
protection. 


A  closed-loop  recycle  system  using  a  charged 

trafiltration  membrane  lo  decolon/.e  reactive 

effluents   from   a   textile   yarn   and   fabric   dye 

process  is  described.  Two  changes  were  mad( 

conventional    reactive    dyeing    methods    lo    m 

charged  ultrafiltration  feasible  as  a  dyebaih  rt 

technique.  The  electrolyte  conceiitralion   was 

tionahzed  and  pH  control  was  achieved  using  c 

sodium  hydroxide.  The  economics  of  the  pro 

depend  on  the  value  of  the  electrolyte  (S5  to 

per  cu  m).  Conventional  reactive  dyeing  techn 

gy  was  examined  in  terms  of  electrolyte  reject 

color  rejection  and  permeate  flux  under  var; 

conditions  of  solution  pH.  ionic  strength,  and  o 

ating    pressure    Color    rejection    required   at 

water  recovery  to  achieve  a  normalized  comp< 

permeate  color  quality  of  0.01  is  plotted  as  a  f 

tion  of  the  water  recovery.  Color  rejection 

proves    as    the    trans-membrane    pressure    is 

creased.  The  operating  temperature  has  no  e 

on  the  color  or  salt  rejection.  The  permeate 

increased    rapidly    with    temperature.    Th;    n 

brane  tested  had  a  temperature  limitation  of  4 

and  a  full-scale  plant  would  be  designed  to  op< 

at  this  temperature.  Although  little  or  no  dye 

cipitation  occurs  on  the  membrane  surface,  n 

brane  cleaning  is  required  for  a  colloid  slime 

served   on   the   flat   sheet   membrane   to  avo 

reversible  flux  decline.  The  commercial  cha 

ultrafiltration  membrane  could  not  be  used  a 

pH  10  and  so  the  dyebath  pH  was  reduced  to  | 

before    ultrafiltration.    Based    on    a    conserv 

design   flux  of   10  L/sq   m/hr,   the  plant  sli 

recoup  the  capital  outlay  in  under  three  years. 

mass  of  electrolytes  discharged  to  the  environ 

will  be  reduced  by  more  than  90%.  (Geiger-1 

W89-06500 

DETAILED  INVESTIGATION  OF  EFFECT 
OPERATING  PARAMETERS  OF  ULTR^ 
TRATION  USING  LABORATORY-SCALE 
TRAFILTRATION  UNIT, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  D 
Environmental  Engineering. 
S  Vigneswaran,  and  W.  Y.  Kiat. 
Desalination  DSLNAH,  Vol.  70,  No.  1-3,  p 
316,  November  1988.  1 1  fig,  1  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Water 
ment.  'Ultrafiltration,  'Membrane  processes 
formance  evaluations.  Filters,  Flow  vel 
Mathematical  models,  Design  criteria,  Sepa 
techniques. 

Cross-flow  filtration  techniques  like  ultrafilt 
and  microfiltration  are  useful  for  removing  n 
molecules,  colloids,  and  suspended  solids  in 
and  wastewater  treatment.  Cross  flow  ultra 
tion  is  a  pressure  driven  membrane  proo 
which  the  fluid  to  be  filtered  flows  parallel 
membrane  surface.  The  formation  of  filter  cal 
be  reduced  by  scouring  force  of  the  flow 
better  permeate  rate  is  obtained.  Laboratory 
ultrafiltration  experiments  with  polyvinyl  a 
(PVA)  solution  of  known  molecular  weight 
carried  out  to  study  the  membrane  filter  pel 
ances  with  respect  to  operating  parameters, 
operating  parameters  included:  membrane  rn 
lar  weight  cutoff  size,  molecular  weight  of 
influent  concentration,  cross  flow  velocity  a 
plied  pressure.  It  was  discovered  that  clogs 
the  membrane  occurs  quite  slowly  during  tt 
30  minutes,  and  quasi-steady  state  was  n 
normally  after  50  minutes  of  filtration  time, 
study,  steady  state  flux  data  were  used  to  d 
semi-empirical  and  empirical  correlations 
are  useful  in  the  optimum  design  of  ultrafilt 
(Author's  abstract) 
W89-06501 


PILOT  INVESTIGATION  ON  THE  Tl 
MENT  OF  FERTILIZER  MANUFACTl 
PROCESS  EFFLUENT  USING  LIME 
ELECTRODIALYSIS  REVERSAL, 

Council  for  Scientific  and  Industrial  Researc 
toria  (South  Africa). 

J.  J.  Schoeman.  1.  J.  M.  Buys,  1.  B.  Schutttj 
Macleod.  , 

Desalination  DSLNAH.  Vol.  70,  No.  1-3. 
429,  November  1988.  12  fig,  4  tab,  14  ret. 
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hcriptors  'Industrial  wastes,  'Electrodialysis 
wsphorus  icnun.il.  'Wastewater  treatment 
me,  'Fertilizers,  Phosphates,  Nutrients,  Capital 
is,  Brines.  Industrial  wastes.  Flocculation.  Sepa- 
i>n  techniques.  South  Africa.  Dissolved  solids. 

■  treatment  of  a  fertilizer  company's  effluent 
evaluated  using  lime  and  electrodialysis  rever- 
(h'DRi    for    phosphate    renuu.il.    water    and 
meal  recovery,  and  effluent  volume  reduction 
sphate  could  be  reduced  from  3800  to  less  than 
IB  1   .11  pH  8.5  with  lime;  however,  phosphate 
.nal  from  the  lime  treated  effluent  using  EDR 
poor  (75%  removal).  The  EDR  product  water 
plied  with  the  requirements  for  cooling  tower 
e-up  except  for  total  dissolved  solids  and  pilos- 
es     However,     the     required     specifications 
Id  be  met  using   10  stage  EDR.  In  addition 
l  nutrients  (NH4(  +  ).  N03(-))  may  be  recov- 
from  the  brine,  which  comprised  20%  of  the 
I  effluent  volume.  Membrane  scaling  was  vir- 
I  absent    A  full  scale  EDR  plant  should  run 
With  electrical  adjustments  and/or  frequent 
leaning.  Electrical  energy  consumption  for 
treatment  was  found  to  be  4.5  kWh/cu  m 
(pumping  costs  excluded).  The  capital  cost  for 
:u  m/hr  EDR  plant  and  clariflocculator  (P04 
Wl)  uas  estimated  at  US$750,000.  (Author's 
ict ) 
06502 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 

(ppb)  of  mercury  since  the  floors  of  the  buildine 
were  previously  contaminated  with  mercury  A 
process  to  remove  the  mercury  to  less  than  2  ppb 
and  discharge  the  water  to  the  environment  was 
required.  Several  conventional  processes  were  ex- 
amined which  included  ton-exchange  resins  re- 
verse osmosis,  distillation,  and  found  to  be  ineffec- 

IoV,1h  PfOCeSS  Wau  develoPed  "sing  ^rrous  sulfide 
loaded  on  ion-exchange  resins.  The  water  emitted 
from  the  modified  ion-exchange  resin  was  typically 

<  1  ppb  with  most  of  the  process  water  containing 

<  0.5  ppb.  (Author's  abstract)  S 
W89-06661 


Microorganisms  from  Hudson  River  sediments  re- 
U \ Wn ho'"ulled  m°s«  polychlorinated  bi- 
phenyls  (PCBs)  m  Aroclor   1242  under  anaerobic 
conditions  thus  demonstrating  PCB  dechlorination 
by  anaerobic  bacteria  in  the  laboratory.  The  most 
rapid  dechlorination  was  observed  at  the  highest 
I  CB  concentration  used;  at  700  ppm  Aroclor,  53% 
ot  the  total  chlorine  was  removed  in  16  weeks  and 
the  proportion  of  monochlorobiphenyls  and  dich- 
lorobiphenyls  increased  from  9  to  88%.  Dechlorin- 
ation occurred  primarily  from  the  meta  and  para 
positions;  congeners  that  were  substituted  only  in 
Vif    or'ho    P°s,t'on    (or    positions)    accumulated 
1  hese  dechlorination  products  are  both  less  toxic 
and   more   readily  degraded   by  aerobic   bacteria 
I  hese  results  indicate  that  reductive  dechlorination 
may  be  an  important  environmental  fate  of  PCBs 
and  suggest  that  a  sequential  anaerobic-aerobic  bio- 
ogical  treatment  system  for  PCBs  may  be  feasible 
(Author  s  abstract) 
W89-06529 


STRUCTIONTECHNOL°GY  F°R  SLUDGE  DE- 

CWC-HDR,  Inc.,  Edmonds,  WA 
n?LPnI?*ly  bibl'ographic  entry  see  Field  5E. 


OVAL    OF    SULPHURIC    ACID    FROM 
ERS  AND       INDUSTRIAL       WASTE 

Univ.,    Durban    (South    Africa).    Dept     of 
ical  Engineering. 
Simpson,  and  C.  A.  Buckley 
mation  DSLNAH,  Vol.  70,  No    1-3    n  431- 
■ovember  1988.  10  fig,  4  tab,  4  ref.       ' 

tptors:  'Acid  mine  drainage,  'Wastewater 
em  Separation  techniques,  'Sulfuric  acid 
itnal  wastes,  'Membrane  processes,  'Elec- 
s.  Electrolytes,  Lime,  Dissolved  solids, 
s,  Sulfates,  Chemical  precipitation,  Deminer- 
>n.  Chemical  potential. 

:ess  is  described  which  enables  the  removal 
unc  acid  from  effluents  without  the  addition 
micals  to  the  effluent.  The  technique  em- 
*  anion  selective  membrane  which  separates 
the  effluent  from  a  lime  solution.  In  the  case 
10  current  is  applied,  facilitated  transport 
id  the  driving  force  for  the  demineraliza- 
«ess  is  the  difference  in  the  chemical  poten- 
he  species  on  either  side  of  the  membrane 
luilibnum  position  may  be  shifted  by  the 
I  a  current  through  the  membrane,  in 
w  ance  the  driving  force  becomes  the  aP- 
-tnc  potential.  The  sulfates  are  removed 
urn  sulfate    which  precipitates  in  the  lime 
me  specific  membrane  area  requirements 
'neon  of  the  desired  degree  of  acid  reduc- 
'e  application  of  low  current  densities  (500 
i)  reduces  the  specific  membrane  area  re- 
nts for  a  particular  duty  by  two  orders  of 
-  compared  to  facilitated  transport    Re- 
laboratory   investigations   are  given   and 
itL        SUlfunC  aCld  component  can  be 
of  Thhv      Ya.!erS  wi,hout  an  ""desirable 
^  of  additional  dissolved  solids.  (Author's 

503 


SHOULD    WATER    DISTRICT    TREATMENT 
PLANTS  BE  REGIONALIZED 

A..  S.  Griffith,  and  E.  J.  Rhomberg 

Public  Works  PUWOAH,  Vol.  119,  No.  13,  p  36- 

39,  December  1988.  3  tab,  4  ref. 

Descriptors:  'Water  districts,  'Regional  planning 

'Wastewater  facilities,  'Houston  Texas  *Eco 
nomic  aspects  'Public  policy,  Inspection,  Enforce- 
ment Costs  Flow  measurement,  Operating  poli- 
cies, Infiltration.  6  F 

Water  district  treatment  plants  in  Harris  County 
rx,  surrounding  the  city  of  Houston,  were  investi- 
gated, primarily  to  determine  whether  alternatives 
to  the  proliferation  of  small  local  plants  might 
improve  the  management  of  wastewater  treatment 
facility  Data  were  obtained  from  the  Texas 
Water  Commission  (TWQ  annual  inspection  re- 
ports and  self-reports  submitted  to  the  TWC 
Many  districts  were  found  to  be  having  problems 
with  ."filtration  and  inflow,  and  with  flow  meas- 
urement, of  effluent.  An  evaluation  of  operating 
and  maintenance  costs  revealed  that  costs  are 
much  lower  as  plant  capacity  and  loading  increase 
thus  demonstrating  that  large  regional  plants  ope/ 
ate  more  efficiently.  The  City  of  Houston  has 
approved  a  resolution  calling  for  the  adoption  of  a 
regionahzatton  plan  that  would  provide  for 
wastewater  treatment  in  developing  areas  through 
construction    of   an    optimum    number    of   larle 

within  h  ■  S^rVing  a"  area  °f  the  community 
Trt  »!? aTsK  Coun,y-  Newly  created  water  dis- 
r.cts  would  be  required  to  share  capital  costs  for 
the  construction  of  the  plants  and  their  collection 
22?S  ?e  P'an  would  "alt  the  proliferate  of 
cMDorTa  PT^)UCmg  COStS  8"d  increasi"g  efficien- 
W89-06552 


Uh9T   SCALE   TREATMENT   OF   AOUEOUS 
WS  WASATNEDS,CYANIDE  BEARING  HAZARD 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental  Engineering. 
S.  Q.  Hassan,  J.  E.  Park,  and  M.  K.  Koczwara 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB88- 134085 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 

f6enPO7rtrNOstE,Py6°f0/D-87/355'  November  987.' 
16p,  2  fig,  5  tab,  9  ref. 

HaKCriK°rS:;Waste  treatment,  'Hazardous  mate- 
nlis  Ha,z,ardous, wastes,  'Metals,  'Cyanide,  Pilot 
Kj  Pemlca'  Precipitation,  Ion  exchange, 
Nickel,  Copper,  Flocculation,  Chemical  treatment! 

The  U.S.  EPA  has  been  directed  to  evaluate  the 
performance  of  various  technologies  for  the  treat- 
ZTJ  3h    7u°r  desiruction  of  certain  wastes  that  are 
presently  being  disposed  of  in  landfills  and  surface 
impoundments.  As  a  part  of  the  EPA  alternative 
techno  ogies  research  program,  existing  treatment 
technologies  that  are  applicable  to  metal  and  Cya- 
nide bearing  hazardous  wastes  are  being  tested 
The  units  which  have  been  designed  and  fabricated 
or  testing  are:  hme  precipitation,  sulfide  precipita- 
tion, mixed-media  filtration,  ion  exchange  and  alka- 
line chlonnation  of  cyanide.   As  a  result  of  the 
phase  I  testing,  it  was  determined  that  addition  of 
ferrous  sulfide  and  polyelectrolytic  flocculant  in 
the   precipitation/clarification   step   enhanced   the 
effluent  quality.  Nickel  and  copper  were  difficult 
to  remove  as  a  result  of  possible  complex  forma- 
tions with  chelating  agents.  Ion  exchange  polishing 
markedly    improved    the    effluent    qullity    whilf 
mixed-media  filtration  provided  little  treatment  en- 
hancement. (Lantz-PTT) 
W89-06665 


Tl\  E  DECHLORINATION  OF  POLY- 

OHr\MSNVLS  BY  ANAEROBIC 
ORGANISMS  FROM  SEDIMENTS 

"Screes™  •  ^  La"Sing   Dept   °f'CroP 
«M.M.Tiedje,andS.A.Boyd. 

er  4,  1988.  2  fig.  1  tab,  23  ref. 

"olv,'hFaIe  of  P°lluIants,  'Biotransforma- 
.olKhlonnated  biphenyls,  'Sediments 
gbactena.  Chemical  reduction,  Chem  ! 
Mm,  Bacteria,  Hudson  River,  Aroclors 
r  structure.  Biological  treatment.  Fate  of 
•■  Gastropods.  Structure-activity  relation- 


REMOVAL  OF  LOW  LEVELS  OF  MERCURY 
FROM  AQUEOUS  SOLUTIONS    MtKCURY 

Oak  Ridge  Y-12  Plant,  TN. 

J.  M.  Napier. 

Available  from  the  National  Technical  Information 

PncVeICceoHSpnAn^leld'  VA  22161'  as  DE88-001820 

Renor^  M      wrU"  ?3per  C°Py-  A01  in  microfiche. 

Report  No.  Y/DZ-255/R1,  1987.  12p,  9  fig   DOE 

Contract  DE-AC05-84OR21400. 

Descriptors:  'Wastewater  treatment,  'Mercury 
Water  storage.  Ion  exchange,  Chemical  treatment 

Re7nsSeP  °SmOS'S'  Ferrous  su,r,de'  Distillation 
Kesins,  Process  water. 

Water  line  breaks  occurred  in  an  obsolete  process 
building  which  formerly  used  mercury  as  onTof 
the  process  fluids.  About  1  1/2  million  gallons  of 
water  were  collected.  Some  of  it  was  stored  m 
tanks  and  some  stored  ,n  a  concrete-lined  sub- 
basement  of  the  building.  The  stored  water  was 
contaminated  with  more  than   100  micrograms/L 
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SL?n,ANTAEROB1C     MICROBIAL 

toalrSidues0"  TOXIC  METALS  from 

Brookhaven  National  Lab.,  Upton,  NY.  Dept    of 
Applied  Science.  p  ' 

A.  J.  Francis,  C.  J.  Dodge,  and  C.  R.  Krishna. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-014284 
Price  codes.  A02  in  paper  copy,  A01  in  microfiche.' 
Report  No.  BNL-40141,  July  1987.  7p,  2  fig  DOE 
Contract  DE-AC02-76CH00016. 

Descriptors:  'Microbial  weathering,  'Path  of  pol- 
♦  m  "/"i  *AKe!°b'C  Presses,  'Anaerobic  processes, 
Metals,  'Mine  wastes,  Trace  metals.  Iron  com- 
pounds, Nutrients,  Bacteria,  Pyrite,  Oxides. 

Microbial  dissolution  of  toxic  metals  from  coal 
residues  was  studied  under  aerobic  and  anaerobic 
conditions.  Aerobically,  native  autotrophic  bacte- 
ria solubihzed  varying  amounts  of  As,  Cr,  Cu  Mn 
Ni,  Pb  and  Zn.  Dissolution  of  the  above  metals' 
was  increased  by  several-fold  when  inorganic  nu- 
trients N  and  P  were  supplemented.  Under  anaero- 
bic conditions  native  anaerobic  bacteria  solubihzed 
significant  amounts  of  Fe,  Cr,  and  Mn  when 
amended  with  carbon  and  nitrogen.  Selective 
chemical  extraction  analyses  of  coal  residues  indi- 
cate  the   association    of  most    trace   metals   with 

flT'  Fr.°Xldreu  and  a  soluble  Phase.  Possibly 
feme  sulfate.  These  results  indicate  that  the  pre- 
dominant mechanism  of  microbial  dissolution  of 
metals  from  coal  residues  under  aerobic  conditions 
is  direct  bacterial  oxidation  of  pyrite  and  acid 
production;  under  anaerobic  conditions  is  due  to 
direct  bacterial  reduction  of  iron  and  manganese 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


oxides  and    release  of  trace   metals  coprecipitatcd 

with  the  oxides.  (Author's  abstract) 

W89-06671 


GUIDELINES  FOR  INSTITUTIONAL  ASSESS- 
MENT: WATER  AND  WASTEWATER  INSTI- 
TUTIONS, 

Water  and  Sanitation  for  Health  Project,  Arling- 
ton, VA. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-06678 


CHEMICAL  AND  BIOLOGICAL  CHARACTER- 
IZATION OF  MUNICIPAL  SLUDGES,  SEDI- 
MENTS, DREDGE  SPOILS,  AND  DRILLING 
MUDS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  ASTM  Special  Technical  Publication 
976.  1988.  512p.  Edited  by  James  J.  Lichtenberg, 
John  A.  Winter,  Cornelius  I.  Weber  and  Larry 
Fradkin. 

Descriptors:  *Symposium.  *Sludge,  'Sediments, 
'Drilling  fluids,  *Spoil  banks,  'Sampling,  'Pollut- 
ant identification,  'Chemical  analysis,  'Bioassay, 
Risks,  Wastewater  analysis,  Organic  compounds, 
Inorganic  compounds,  Standards,  Preservation. 

This  publication  contains  papers  presented  at  the 
Symposium  on  Chemical  and  Biological  Charac- 
terization of  Municipal  Sludges,  Sediments, 
Dredge  Spoils,  and  Drilling  Muds,  held  in  Cincin- 
nati, Ohio,  on  20-22  May  1986.  The  aim  of  the 
meeting  was  to  determine  the  state  of  the  art  in 
sampling  and  analytical  methods  for  sludges  and 
other  solids.  Included  articles  cover  the  following 
areas:  sludge  and  risk  assessment;  regulations  relat- 
ed to  sewage  sludge  disposal,  sediment  quality,  and 
analytical  methodology;  methods  for  chemical 
characterization  of  sediments,  sludges,  and  waste 
streams;  biological  characterization  of  sewage, 
sludges,  and  sediments;  and  methods  of  risk  assess- 
ment. It  was  apparent  from  the  symposium  presen- 
tations that  limited  data  are  available  on  analytical 
methods  for  metals,  inorganic  and  organic  chemi- 
cals, and  biological  agents  in  municipal  sludges  and 
other  solids.  Standardized  and  validated  methods 
are  needed  for  application  to  these  matrices.  Too 
little  work  has  been  done  to  standardize  proce- 
dures for  sampling  and  preservation  of  sludges. 
Current  techniques  and  holding  times  must  be  re- 
viewed and  evaluated,  particularly  those  for  organ- 
ic analytes  in  biologically  active  systems.  (See 
W89-06706  thru  W89-06747)  (Rochester-PTT) 
W89-06705 


SLUDGE  AND  RISK  ASSESSMENT, 

Environmental    Protection    Agency,   Washington, 
DC.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-06706 


U.S.   SLUDGE   MANAGEMENT   GUIDELINES 
EXPLAINED, 

Environmental     Protection     Agency,     Cincinnati, 

OH.     Environmental     Criteria     and     Assessment 

Office. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-O6707 


DISTRIBUTION  OF  HEAVY  METALS  IN 
SEWAGE  SLUDGE:  THE  EFFECT  OF  PARTI- 
CLE SIZE, 

Water  Research  Centre,  Medmenham  (England) 
Medmenham  I  ,ab. 

I  in  primary  bibliographic  entry  see  Field  5A. 
W89-06716 


PERSPECTIVE  ON   RISK  OF  WATERBORNE 
ENTERIC  VIRUS  INFECTIONS, 

Epidemiology  Research  Center,  Tampa,  II    Dept. 

ni  Health  and  Rehabilitative  Sen  ii  es 

Foi  pi  imai  ,  bibliographii  enti  >.  see  Field  5E. 

W89-06729 


ROUND  ROBIN  TESTING  OF  METHODS  FOR 
lid    RECOVERY  OF  HUMAN   ENTEROVIR- 


USES FROM  WASTEWATER  SLUDGES  AM) 
SEWAGE  AMENDED  SOILS:  ASTM  CONSEN- 
SUS STANDARDS  DEVELOPMENT, 

Army     Biomedical     Research    and     Development 

Lab.,  Fort  Detrick,  MD. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06730 


THERMAL  INACTIVATION  OF  HUMAN  EN- 
TERIC VIRUSES  IN  SEWAGE  SLUDGE  AND 
VIRUS  DETECTION  BY  NITROSE  CELLU- 
LOSE-ENZYME IMMUNOASSAY, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Microbiology. 
P.  C.  Loh,  R.  S  Fujioka,  and  W.  M.  Hirano. 
IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  273-281,  2  fig, 
7  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Enterovir- 
uses, 'Wastewater  analysis,  'Sludge,  'Bacteria, 
'Heat  treatment,  Zimpro  Process,  Hawaii,  Pollut- 
ant identification,  Immunoassay,  Enzymes,  Infec- 
tivity,  Performance  evaluation. 

The  Zimpro  Thermal  Sludge  Treatment  Process 
installed  at  the  Sand  Island  Wastewater  Treatment 
Plant,  Honolulu,  Hawaii,  was  evaluated  for  its 
reliability  in  disinfecting  human  enteric  viruses  and 
fecal  bacteria  in  treated  sludge.  The  principle  of 
this  process  involves  grinding  the  sludge  particles 
to  a  small  size  (<  4.8  mm)  and  heating  the  ground 
sludge  to  193  C  under  330  psi  pressure  for  30  min 
Such  thermally  treated  sludge  yielded  no  human 
enteric  viruses  and  little  or  no  fecal  bacteria  (<  2- 
24  MPN/100  g),  thus  rendering  the  sludge  safe  for 
reuse.  In  corollary  studies,  the  nitrocellulose- 
enzyme  immunoassay  was  evaluated  as  an  alternate 
cost-effective  method  to  augment  infectivity  assays 
for  the  detection  of  human  enteric  viruses.  The 
method  was  rapid,  highly  sensitive  (capable  of 
detecting  of  picogram  quantities),  and  specific  for 
the  detection  of  human  enteric  viruses.  (See  also 
W89-06705)  (Author's  abstract) 
W 89-067 31 


RECOVERY  OF  NATURALLY  OCCURRING 
ROTAVIRUSES  DURING  SEWAGE  TREAT- 
MENT, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06732 


MUTAGENIC  POTENTIAL  OF  MUNICIPAL 
SEWAGE  SLUDGE  AND  SLUDGE  AMENDED 
SOIL, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 

K.  C.  Donnelly,  K.  W.  Brown,  and  C.  P.  Chisum. 
IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  288-299,  5  fig, 
3  tab,  36  ref.  EPA  Grant  CR-8 12037-01-0. 

Descriptors:  'Mutagens,  'Carcinogens, 

'Wastewater  treatment,  'Municipal  wastes. 
Sludge,  Soil  analysis,  Land  application.  Soil 
amendments.  Salmonella/microsome  assay.  Com- 
parison studies.  Industrial  wastes.  Pollutant  identi- 
fication. Wastewater  analysis. 

Twelve  municipal  wastewater  treatment  plant 
sludges  were  collected  and  extracted  by  sequential 
extraction  with  methylene  chloride  and  methanol 
on  a  Soxhlet  apparatus.  Each  of  three  sludge  frac- 
tions, methylene,  chloride,  methanol,  and  a  com- 
bined fraction  (36  fractions  total)  was  tested  in  the 
Salmonella/microsome  assay.  Only  one  of  the 
sludge  fractions  induced  a  positive  response  in  the 
absence  of  metabolic  activation,  and  twelve  frac- 
tions induced  a  doubling  of  revcrtant  colonies  at 
two  or  more  consecutive  close  levels  with  activa- 
tion The  maximum  mutagenic  response  observed 
with  strain  TA98  in  a  methylene  chloride  fraction 
was  120  net  revertanls  at  a  dose  level  of  10  mg 
extract/plate.  The  maximum  response  induced  by 
the  methanol  and  combined   fractions  was  89  net 


revertanls,  induced  by  a  municipal  sli 
20'/!-  industrial  contribution,  and  61  net  i 
induced  by  a  municipal  sludge  with  19% 
contribution,  respectively,  both  of  wl 
tested  with  strain  TA98  at  a  dose  leve 
extract/plate.  These  results  indicate  that 
be  substantial  differences  in  the  mutage 
tial  of  municipal  sludges  from  a  single  s 
from  different  sources  The  results  of  a  I 
cation  study  using  one  of  these  sludge' 
that  some  of  these  mutagenic  i 
persistent  in  the  soil.  (See  also  W89-0( 
thor's  abstract) 
W89-06733 


ANAEROBIC     DEGRADATION,     PR 
AND  TEST  METHODS, 

Agricultural    Univ.,    Wageningen    (Ne 

Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Fief 

W89-06778 


MASS  FLUXES  OF  LINEAR  ALKYLB 
SULPHONATES,  NONYLPHENOL, 
PHENOL  MONO-  AND  DIETHt 
THROUGH  A  SEWAGE  TREATMEN 

Venice  Univ.  (Italy).  Dept.  of  Environi 

ence. 

A.  Marcomini,  S.  Capri,  P.  H.  Brunner,  ; 

Giger. 

IN:  Organic  Micropollutants  in  the  Aqi 

ronment:  Proceedings  of  the  Fifth  Eurc 

posium.  Held  in  Rome,  Italy,  October  2 

Kluwer  Academic  Publishers.  Boston,  \ 

266-277.  5  fig,  3  tab,  24  ref. 

Descriptors:  'Wastewater  treatmei 
wastewater,  'Effluents,  'Pollutant  ide 
'Alkylbenzenesulfonates,  'Mass  transl 
gradation,  Primary  wastewater  treate 
ondary  wastewater  treatment,  Sludge 
Digestion,  Anaerobic  conditions. 

Dissolved  and  particulate  LAS.  NP.  > 
NP2EO  were  determined  in  raw  sewaj 
effluent,  secondary  effluent,  primary  a 
ary  sludge  of  the  sewage  treatment  pi: 
Glatt  on  two  consecutive  sampling  da 
suits  were  combined  with  sewage  flo' 
dry  matter  load  measurements  in  orde 
the  respective  mass  fluxes.  The  latte 
information  on  the  major  removal  proci 
ing  these  detergent  derived  chemicals, 
gradation  during  activated  sludge  tre 
incorporation  into  sludge.  The  overall  i 
LAS  over  the  two  sampling  days  were 
98.7%  (w/w),  of  which  13%  and  16%, 
ly,  were  found  in  raw  sludge  and  99! 
respectively,  in  anaerobically  digested  s 
NP1EO  and  NP2EO  were  poorly  rem 
secondary  effluent  and  were  educts 
sludge.  Nonylphenol  loads  in  the  ai 
digested  sludge  were  4.7  and  6.4  times 
in  the  raw  sewage.  (See  also  W89-0674I 
abstract) 
W89-06783 


MUTAGENIC  COMPOUNDS  IN  CH 
ED  WATERS, 

Abo  Akademi,  Turku  (Finland).  Lab 
Products  Chemistry. 
B  Holmbom.  L.  Kronberg.  and  A  Aka 
IN:  Organic  Micropollutants  in  the  Ac 
ronment:  Proceedings  of  the  Fifth  Eur 
posium,  Held  in  Rome.  Italy.  October 
Kluwer  Academic  Publishers,  Boston.  1 
278-283.  4  fig.  2  tab.  28  ref, 

Descriptors:  'Water  treatment,  'Waste 
ment,  'Pulp  wastes,  "Chlorination,  *H 
'Mutagenicity.  'Water  pollution  effet 
ing  water.  Chemical  properties.  Sulfite! 
structure. 

Chlorination  of  lignin  and  humic  matei 
produces  the  strong  bacterial  mutagen 
(dichloromethyl)-5-hydroxy-2(5H)-fura 
acyclic  form  Z-2-chloro-3-(dichlorome 
butenoic  acid  ('MX'),  and  us  geomeO 
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-MY)  Although  MX  is  a  trace  component  in 
•  mixture  of  chlorination  products,  it  is  the  main 
glc  contributor  to  the  Ames  mutagenicity  in 
od  pulp  chlorination  liquors  as  well  iis  in  chlor- 
led  drinking  waters  Higher  mutagenicity  and 
her  amounts  of  MX  and  E-MX  are  produced 
ing  chlorination  under  acidic  conditions  than 
ler  neutral  conditions.  Substitution  of  chlorine 
chlorine  dioxide  decreases  the  formation  of 
tagens  Although  E-MX  has  a  much  lower  mu- 
;.-nicit\  than  MX.  the  compound  is  of  concern 
e  it  can  be  isomerized  to  MX.  This  conversion 
urs  particularly  under  acidic  conditions.  MX 
:ts  with  sulfite  and  sulfide.  Sulfite  treatment 
,  be  a  feasible  process  to  remove  chlorinated 
agens  from  both  bleaching  waters  and  drinking 
ers.  (See  also  W89-06748)  (Author's  abstract) 
J-06784  ' 


Waste  Treatment  Processes— Group  5D 


5earch  and  behavior  of  organic 
:ropollutants  from  waste  dis- 
lery  wine  in  anaerobic  treat- 
NT, 

federacion  Hidrografica  del  Guadiana,  Mopu 
n. 

anchez  Crespo,  and  J.  Prada  Alvarez-Buylla. 
Organic  Micropollutants  in  the  Aquatic  Envi- 
nent:  Proceedings  of  the  Fifth  European  Sym- 
iim.  Held  in  Rome,  Italy,  October  20-22,  1987. 
wer  Academic  Publishers,  Boston,  MA.  1988  p 
328.  3  fig,  1  tab. 

:riptors:  'Anaerobic  digestion,  *Wastewater 
ment.  'Industrial  waste,  'Distillery  wastes, 
mic  wastes,  Organic  compounds,  Fermenta- 
Chemical  properties,  Flocculation,  Sedimen- 
n.  Spain. 

industrial  waste  from  the  extraction  of  ethanol 
wine  and  its  sub-products  constitutes  a  seri- 
jroblem  of  contamination  for  the  continental 
rs  of  Spain  where  the  waste  is  dumped.  The 
is  obtained  from  an  investigation  into  the  or- 
:  micropollutants  in  this  waste,  their  evolution 
behavior  in  a  process  of  purifying  through 
erated  anaerobic  fermentation  are  presented, 
purification  process  includes  neutralization 
hme,  flocculation,  sedimentation,  centrifuga- 
natural  evaporation  in  a  lagoon,  and  acceler- 
anaerobic  digestion.  The  results  show  a  high 
*  of  purification  that  reaches,  for  some  stand- 
arameters,  more  than  95%,  and  for  the  over- 
tal  of  the  micropollutants,  reaches  values  of 
MSee  also  W89-06748)  (Friedmann-PTT) 
06789 


that  all  treated  and  untreated  samples  were  not 
mutagenic  and  that  only  ozone  was  able  to  reduce 
the  concentration  of  all  the  examined  organic  mi- 
cropollutants. Treatment  with  hypochlorite  de- 
creased only  PAH  concentration,  even  though 
their  halogenated  derivatives  and  trihalomethanes 
were  formed.  Trihalomethanes  were  found  gener- 
ally in  lower  concentrations  after  disinfections 
with  chlorine  dioxide.  Hypochlorite  showed  a 
good  bactericidal  activity,  but  little  viricidal  activi- 
ty, whereas  chlorine  dioxide  and  ozone  showed 
very  good  disinfectant  activity  on  both  bacterial 
and  viral  forms.  (See  also  W89-06748)  (Author's 
abstract) 
W89-06795 


LENCE  OF  WASTE  WATER  DISINFEC- 
i  TREATMENTS  ON  SOME  GENOTOXIC 
WCAL  MICROPOLLUTANTS, 

ia  Lniv.  (Italy). 

vino,  R  Pasquini,  R.  Conti,  C.  Melchiorri, 
■  Di  Caro. 

Tganic  Micropollutants  in  the  Aquatic  Envi- 
»«:  Proceedings  of  the  Fifth  European  Sym- 
i.  Held  in  Rome,  Italy,  October  20-22  1987 
sr  Academic  Publishers,  Boston,  MA.  1988  p 
»■  6  fig.  4  tab,  27  ref. 

iptors:  'Disinfection,  'Wastewater  treat- 
Urban  wastes,  'Industrial  wastes,  'Sewage, 

:ntation,  Chlorination,  'Biological 

■vater  treatment,  'Activated  sludge  process 
radation,      Mutagenicity,      Hydrocarbons,' 

Hon.   Vincides,    Bactericides,   Trihalometh- 

ffects  of  different   waste  water  treatments 

sodium  hypochlorite,  chlorine  dioxide  and 

>n  some  chemical  and  biological  parameters 

compared.   The   samples   studied   were  ob- 

irom  an  activated  sludge  treatment  plant  for 

f"™en,s  of  a  large  city  and  from  a  mixed 

d  industrial  waste  sewage  (treated  only  by 

ation).     A     bacterial     mutagenicity     test 

test),   microbiological   examinations   (coli- 

al  streptococci  and  coliphages),  determi- 

'  oi  the  prtncipal  chemical  parameters  and  of 

!IS1!,C  m'(-7°Poll"tants  (polycychc  aromatic 

•arbons  PAH.  and   volatile   haloderivatives 

were   carried    out    on    the   effluents    both 

and  after  d1Sinfection.  The  results  showed 


TREATMENT  AND  USE  OF  SEWAGE  EFFLU- 
ENT FOR  IRRIGATION. 

Proceedings  of  the  FAO  Regional  Seminar  on  the 
treatment  and  use  of  sewage  effluent  for  irrigation 
held  in  Nicosia,  Cyprus,  7-9  October  1985.  Butter- 
worths,  London.  1988.  388p.  Edited  by  M  B 
Pescod  and  A.  Arar. 

Descriptors:  'Fertilization,  'Wastewater  irrigation 
'Wastewater  treatment,  'Wastewater  disposal' 
'Wastewater  composition,  'Agriculture,  'Land 
disposal,  'Water  reuse,  Irrigation  programs,  Irriga- 
tion water,  Fate  of  pollutants,  Path  of  pollutants 
Planning,  Europe,  Middle  East,  Public  health. 

The  purpose  of  the  Seminar  was  to  review  avail- 
able information  and  experience  on  the  treatment 
and  reuse  of  sewage  effluent  for  increased  agricul- 
tural production.  The  papers  were  presented  by 
international  experts  on  health  and  agricultural 
guidelines  for  effluent  quality  and  on  the  short- 
term  and  long-term  effects  of  effluent  reuse  on 
public  health,  soil  fertility  and  crop  productivity 
Appropriate  sewage  treatment  systems  are  consid- 
ered and  sewage  sludge  treatment  and  agricultural 
utilization  are  discussed.  Case  studies  of  sewage 
effluent  treatment  and  reuse  in  irrigation  in  West 
Germany,  Asia  and  the  Pacific,  Egypt,  Cyprus 
Mexico,  Jordan,  Saudi  Arabia,  Kuwait,  Syria,  Por- 
tugal, and  France  are  presented.  In  addition,  rec- 
ommendations for  national  policies,  project  guide- 
lines, and  the  development  of  low-cost  technol- 
ogies are  discussed.  (See  W89-06802  thru  W89- 
06826)  (White-Reimer-PTT)  (Author's  abstract) 
W89-06801 


BACKGROUND  TO  TREATMENT  AND  USE 
OF  SEWAGE  EFFLUENT, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Land  and  Water  Develop- 
ment Div.  r 
A.  Arar. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 
Irrigation,  Butterworths,  London.  1988  p  10-17  1 
fig,  1 1  ref. 

Descriptors:  'Wastewater  irrigation.  'Wastewater 
disposal,  'Land  disposal,  'Wastewater  treatment 
Water  reuse,  Irrigation  water,  Fate  of  pollutants, 
Hath  of  pollutants,  Hydrogen  ion  concentration 
Oxidation,  Planning,  Public  health.  Population  ex- 
posure, Municipal  wastewater.  Heavy  metals,  Crop 
production.  ' 

Sewage  irrigation  ensures  the  reuse  of  resources 
and  achieves  the  best  treatment  of  municipal 
wastewater.  It  was  concluded  that  efforts  should 
be  focused  on  maximizing  the  benefits  and  on 
minimizing  any  detrimental  effects  to  the  environ- 
ment and  to  man  himself.  Precautions  to  control 
adverse  effects  include:  (1)  maintaining  soil  pH  at 
or  above  7.0  to  lower  the  availability  of  most 
heavy  metals,  (2)  maintain  low  oxidation  potential 
(3)  grow  crops  which  exclude  particular  heavy 
metals  from  the  whole  plant  or  from  the  reproduc- 
tive tissues,  (3)  grow  non-edible  crops,  (4)  use  low 
annual  application  rates,  (5)  control  sewage  irriga- 
tion, (6)  maintain  the  organic  matter  status  of  the 
soil.  Since  sewage  irrigation  involves  complex 
interactions  and  it  is  difficult  to  assess  its  long-term 
impact,  appropriate  management  and  monitoring  is 
essential.    (See    also    W89-06801)    (White-Reimer- 

W89-06802 


WASTE  STABILIZATION  PONDS:  THE  PRO- 
DUCTION OF  HIGH  QUALITY  EFFLUENTS 
FOR  CROP  IRRIGATION, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

D.  Mara. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 
Irrigation,  Butterworths,  London.  1988  p  87-9">  1 
tab,  1 1  ref. 

Descriptors:  'Stabilization  ponds,  'Water  quality 
Crop  production,  'Wastewater  treatment.' 
Wastewater  disposal,  'Water  reuse,  'Wastewater 
irrigation,  'Effluents,  Anaerobic  ponds,  Faculta- 
tive ponds,  Maturation  ponds,  Pathogens,  Stabili- 
zation lagoons,  Coliforms,  Biochemical  oxygen 
demand,  Brazil,  Egypt,  Shock  loads,  Design  crite- 
ria, Wastewater  lagoons. 

Three  types  of  ponds  are  usually  arranged  in  the 
following  sequence  to  form  series  of  ponds  capable 
of  treating  any  biodegradable  wastewater  to  any 
required    quality    standard:    anaerobic    ponds    in 
which  the  suspended  solids  settle  to  the  bottom 
and  undergo  anaerobic  digestion;  facultative  ponds 
with  a  lower  anaerobic  zone  and  an  upper  aerobic 
zone;  and  maturation  ponds  where  the  number  of 
excreted  pathogens  and  nutrients  are  reduced  to 
the  desired  level.  Stabilization  ponds  are  usually 
the  least  expensive  form  of  treatment,  capable  of 
reducing  the  concentration  of  excreted  pathogens 
to  very  low  levels,  capable  of  absorbing  hydraulic 
and  organic  shock  loads,  tolerant  of  high  concen- 
trations of  heavy  metals,  and  easy  to  operate  Pond 
design  procedures  are  presented  using  an  empirical 
approach  based  on  volumetric  BOD5  loading  for 
anaerobic  ponds,  a  modification  of  the  McGarry 
and  Pescod's  equation  for  facultative  ponds,  and 
fecal  cohform  removal  efficiencies  for  maturation 
ponds.  A  series  of  five  ponds  in  Brazil  performed 
efficiently  and  economically.  Plans  are  being  de- 
veloped for  using  waste  stabilization  ponds  in  Al- 
exandria, Egypt  in  order  to  conserve  water  and 
develop  more  agricultural  areas.  (See  also  W89- 
06801)  (White-Reimer-PTT) 
W89-06807 


H 


DESIGN,  OPERATION  AND  MAINTENANCE 
OF  WASTEWATER  STABILIZATION  PONDS 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

M.  B.  Pescod,  and  D.  D.  Mara. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 

Irrigation,  Butterworths,  London.  1988.  p  93-115  2 

tab,  7  fig,  22  ref. 

Descriptors:  'Design  criteria,  'Wastewater  treat- 
ment, 'Wastewater  renovation,  'Stabilization 
ponds,  Anaerobic  ponds,  Facultative  ponds,  Matu- 
ration ponds,  Design,  Costs,  Biochemical  oxygen 
demand.  Algae,  Macrophytes,  Wastewater  la- 
goons, Wastewater  disposal.  Fish  ponds,  Mainte- 
nance, Monitoring. 

Pond  systems  are  designed  in  series  to  achieve  up 
to  three  stages  of  treatment.  The  number  of  stages 
used  depends  on  the  organic  strength  of  the  input 
waste  and  the  effluent  quality  objectives.  Anaero- 
bic ponds  are  very  cost-effective  for  the  removal 
of  BOD,  when  it  is  present  in  high  concentration 
Facultative  ponds  with  both  an  aerobic  and  anaer- 
obic layer  treat  the  anaerobic  pond  effluent  fol- 
lowed by  maturation  ponds  if  effluents  with  less 
than  50  mg/L  BODS  are  required.  Aerated  la- 
goons, high-rate  aerobic  ponds,  and  macrophyte 
ponds  can  be  designed  for  specialized  uses.  In  some 
cases  fish  are  used  to  harvest  algae  from  high-rate 
aerated  ponds  in  order  to  provide  a  needed  source 
of  protein,  particularly  in  developing  countries. 
The  design  of  stabilization  ponds  must  consider  site 
suitability,  embankment  and  pond  inlet/outlet 
structures,  pond  lining,  and  associated  structures 
such  as  fencing.  Pond  systems  should  be  estab- 
lished during  the  hottest  period  of  the  year  in 
order  to  quickly  establish  the  necessary  microbial 
populations.  Although  maintenance  requirements 
are  simple,  they  must  be  carried  out  regularly  to 
prevent  odor  and  pest  nuisances.  Once  the  pond 
system  has  been  established,  a  routine  monitoring 
and  evaluation  program  is  necessary  to  determine 
performance  and  effluent  quality.  The  economic 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


feasibility  of  pond  systems  is  dcpciidenl  on  land 
values.  (See  also  W89-06801)  (White-Reimer-PTT) 
W89-06808 


GROUNDWATER  RFXHARGE  AS  A  TREAT- 
MENT OF  SEWAGE  EFFLUENT  FOR  UNRE- 
STRICTED IRRIGATION, 

Agricultural     Research     Service.     Phoenix,     AZ 

Water  Conservation  Lab. 

H.  Bouwer. 

IN:  Treatment  and   Use  of  Sewage   Effluent   for 

Irrigation,  Butterworths,  London.  1988.  p  116-128, 

3  tab,  2  fig,  14  ref. 

Descriptors-.  *Wastewater  treatment,  *Reclaimed 
water,  *Wastewater  renovation,  *Groundwater, 
•Groundwater  recharge,  'Groundwater  irrigation, 
Vadose  water,  Soil-aquifer  treatment,  Water  qual- 
ity, Arizona,  Infiltration,  Feasibility  studies,  Eco- 
nomic aspects. 

The  chemical  quality  requirements  for  using 
sewage  effluent  for  irrigation  are  the  same  as  those 
for  regular  irrigation  water.  Where  hydrogeologi- 
cal  conditions  are  favorable  for  groundwater  re- 
charge with  infiltration  basins,  the  necessary  treat- 
ment can  be  obtained  very  simply  by  the  filtration 
process  as  the  sewage  percolates  through  the  soil 
and  the  vadose  zone,  down  to  the  groundwater 
and  then  some  distance  through  the  aquifer.  This 
'soil-aquifer  treatment'  (SAT)  process  removes  es- 
sentially all  suspended  solids,  micro-organisms  and 
phosphorus,  and  significantly  reduces  the  concen- 
trations of  nitrogen  and  heavy  metals.  The  feasibil- 
ity of  the  SAT  process  was  studied  with  two 
experimental  systems  in  Phoenix,  Arizona.  For 
both  projects,  most  of  the  quality  improvement  of 
the  wastewater  occurred  in  the  vadose  zone  (be- 
tween soil  surface  and  groundwater  table).  The 
results  showed  the  renovated  water  from  the 
projects  meets  the  public  health,  agronomic  and 
aesthetic  requirements  for  unrestricted  irrigation, 
including  vegetable  crops  that  are  consumed  raw, 
as  well  as  primary  contact  recreation  standards. 
The  costs  are  relatively  low  and  the  systems  do  not 
require  highly  trained  operators,  thus,  it  is  a  viable 
alternative  where  land  availability  and  hydrogeolo- 
gical  conditions  are  favorable.  (See  also  W89- 
06801)  (White-Reimer-PTT) 
W89-06809 


UK  EXPERIENCE  IN  THE  GROUNDWATER 
RECHARGE  OF  PARTIALLY  TREATED 
SEWAGE:  POTENTIAL  FOR  IRRIGATION 
PURPOSES, 

H.  A.  C.  Montgomery. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 
Irrigation,  Butterworths,  London.  1988.  p  129-135, 
1  fig,  16  ref. 

Descriptors:  *Wales,  'Wastewater  treatment, 
•Groundwater  recharge,  'Groundwater  irrigation, 
♦Water  reuse,  'Reclaimed  water,  'Wastewater  irri- 
gation, 'Wastewater  disposal,  'Wastewater  ren- 
ovation, 'England,  Water  quality,  Nutrients, 
Heavy  metals,  Aquifer  characteristics,  Nitrogen 
removal,  Phosphorus  removal. 

Effects  of  groundwater  recharge  were  studied  at 
nine  sites  in  England  at  chalk,  Triassic  sandstone 
and  alluvial  gravel  sites.  The  results  showed  that 
artificial  recharge  is  a  remarkably  effective  method 
of  removing  organic  matter,  ammonia,  bacteria  and 
viruses.  Whether  nitrogen  removal  should  be  en- 
couraged or  not  at  recharge  sites  depends  on  (a) 
how  much  of  the  nitrogen  content  of  the  sewage  is 
required  as  a  crop  nutrient  during  irrigation;  and 
(b)  whether  the  water  is  also  to  be  used  for  potable 
supply.  Phosphate  is  removed  by  recharge  into 
calcareous  rocks.  Iron  and  manganese  are  deficient 
in  sewage  effluent  and  might  have  to  be  supple- 
mented in  some  soils.  Toxic  heavy  metals  tend  to 
be  associated  with  the  suspended  solids  of  sewage 
and  would  not  be  recharged  (unless  solubilized  by 
anaerobic  action).  Calcium,  magnesium,  sodium, 
chloride  and  sulfate  all  tend  to  be  conserved 
during  artificial  recharge  and  could  restrict  the  use 
of  recharged  effluent  for  irrigation  in  arid  climates. 
The  method  of  applying  the  effluent  to  the  re- 
charge area  needs  to  be  selected  based  on  the 
effluent  type,  climate,  and  soil  conditions.  Any  site 


being  considered  for  the  recharge  of  sewage  efflu- 
ent should  be  investigated  geologically    (See  also 
W89-06801)  (White-Reimer-PTT) 
W89-06810 


SOIL-AQUIFER  TREATMENT  AND  REUSE  OF 
SEWAGE  EFFLUENT:  A  NEW  APPROACH  TO 
SANITATION, 

BURGEAP  S.A.,  Paris  (France). 
J.  Bize,  D.  Fougeirol,  V.  Riou,  and  N.  Nivault. 
IN:  Treatment   and   Use  of  Sewage   Effluent   for 
Irrigation,  Butterworths,  London.  1988.  p  136-151, 
5  tab,  6  fig. 

Descriptors:  'Soil  treatment,  'Aquifers, 
'Wastewater  treatment,  'Wastewater  disposal, 
'Wastewater  renovation,  'Water  reuse,  'Land  dis- 
posal, 'Wastewater  irrigation,  'Irrigation,  'Sanita- 
tion, Public  health,  Soil-aquifer  treatment,  Biologi- 
cal wastewater  treatment,  France,  Disinfection, 
Aeration,  Pathogens,  Costs. 

The  reuse  of  sewage  effluent  for  irrigation  is  often 
carried  out  under  deplorable  sanitary  conditions 
which  need  to  be  improved,  especially  in  the  area 
of  sewage  disinfection.  Because  classical  waste 
treatment  systems  do  not  adequately  solve  this 
problem,  the  soil-aquifer  treatment  (SAT)  using 
fixed  bacteria  for  biological  purification  was  devel- 
oped. SAT  uses  mineral  granular  media  with  large 
specific  surface  with  sufficiently  large  pores  to 
encourage  bacteria  to  settle,  requires  the  perma- 
nent presence  of  a  high  concentration  of  bacteria, 
and  continuous  aeration  to  ensure  sufficient  oxygen 
for  bacterial  metabolism  (except  for  anaerobic 
processes  such  as  denitrification).  Despite  difficul- 
ties in  selecting  a  hydraulic  supply  for  running  and 
washing  processes,  the  risk  of  eliminating  too 
much  sludge  and  creating  low  activity  for  the  next 
cycle  in  the  washing  process,  and  the  presence  of 
mud  in  the  system  increasing  loss  of  load  in  the 
system;  fixed-bacteria  purification  processes  are 
highly  effective.  Two  sites  in  France  were  exam- 
ined to  evaluate  the  system.  The  Port  Leucate 
development  site  required  an  investment  cost  of 
$100,000  and  an  operating  cost  of  $1  per  year/ 
inhabitant  with  pathogen  removal  greater  than  for 
any  other  disinfection  technique.  The  Flesselles 
site  required  an  investment  of  $73,000  and  an  oper- 
ating cost  of  $1  per  user/year.  It  was  concluded 
that  in  order  to  reach  a  very  high  level  of  purifica- 
tion and  disinfection  at  Flesselles  the  thickness  of 
the  sand  would  have  to  be  increased  to  1.5  m. 
However,  the  treatment  plant  could  then  be  elimi- 
nated. (See  also  W89-06801)  (White-Reimer-PTT) 
W89-068U 


MANAGING  THE  SEWAGE  SLUDGE  COM- 
POSTING PROCESS, 

Agricultural    Research    Service,    Beltsville,    MD. 

Soil-Microbial  System  Lab. 

G.  B.  Willson. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 

Irrigation,  Butterworths,  London.  1988.  p  152-163, 

3  tab,  5  fig,  25  ref. 

Descriptors:  'Sludge  management,  'Wastewater 
treatment,  'Composting,  'Sludge  disposal,  'Sludge 
utilization,  'Sludge  conditioning,  'Land  disposal. 
Fertilizers,  Bulking  sludge,  Aeration,  Soil  contami- 
nation, Marketing. 

The  stability,  or  conversely  the  digestibility,  of  the 
sludge  determines  the  potential  for  self-heating  and 
composting  with  the  volatile  solids  content  of  the 
sludge  providing  a  rough  indication  of  its  stability. 
The  primary  objective  of  the  bulking  material, 
which  is  added  to  the  sludge  to  condition  it  for 
composting,  is  to  impart  a  suitable  porosity,  tex- 
ture, structure  and  moisture  content  to  the  sludge 
to  support  aerobic  microbial  activity.  Natural  or 
forced  aeration  of  a  compost  pile  supplies  oxygen 
to  the  micro-organisms  and  removes  excess  heat, 
water  vapor,  carbon  dioxide,  ammonia,  and  other 
gaseous  products  of  decomposition.  The  aerated 
pile  method  of  composting  meets  the  requirements 
of  pathogen  destruction  and  odor  control  with  a 
minimum  of  equipment  and  facilities.  A  good  mar- 
keting program  for  the  compost  must  be  based  on  a 
knowledge  of  the  characteristics  of  the  compost 
and  the  soils,  crops  and  climates  where  it  will  be 


used.  Composts  made  from  sewage  sludges  tha 
low  in  heavy  metals  and  toxic  organic*  can  be 
safely  and  beneficially  as  soil  conditioners 
fertilizers  (See  also  WS9-06&0I)  (White-Reii 
PTT) 
WX9-06812 


USE  OF  BIOLOGICALLY  IREA 
WASTEWATER  TOGETHER  VM'I  H  EXG 
SLUDGE  FOR  IRRIGATION, 

Techmsche  Univ.  Braunschweig  (Germany.  F 

Inst,  fuer  Stadtbauwesen 

For  primary  bibliographic  entry  see  Field  3C. 

W89-06813 


STATUS     OF     WASTEWATER     TREATM 

AND    AGRICULTURAL    REUSE    WITH 

CIAL  REFERENCE  TO  INDIAN  EXPERIE: 

AND      RESEARCH      AND      DEVELOPM 

NEEDS, 

National     Environmental     Engineering     Rese 

Inst.,  Nagpur  (India). 

G.  B.  Shende,  C.  Chakrabarti,  R.  P.  Rai,  V.  J. 

Nashikkar,  and  D.  G.  Kshirsagar. 

IN:  Treatment  and  Use  of  Sewage  Effluen' 

Irrigation,  Butterworths,  London.  1988.  p  185 

18  tab,  2  fig,  18  ref. 

Descriptors:  'Regional  development,  'India, 
search  priorities,  'Wastewater  treatr 
♦Wastewater  irrigation,  'Wastewater  disf 
'Water  reuse,  'Reclaimed  water,  'Wastev 
renovation,  'Irrigation,  'Agriculture,  'Land 
posal.  Oxidation  ponds,  Stabilization  ponds, 
goons,  Aerated  lagoons,  Crop  production,  D 
oping  countries,  Planning,  Multiobjective 
ning,  China,  Public  health. 

Wastewater  treatment  by  conventional  mea 
too  costly  for  this  region  and  does  not  solve 
pollution  problems.  Non-conventional  treat 
through  oxidation/stabilization  ponds  and/or 
ated  lagoons  followed  by  land  application 
care  of  water  pollution  problems  at  low  cost 
also  conserve  valuable  resources  from 
wastewater  for  reuse  in  agricultural  produt 
The  long-term  experience  of  India  in  this  fiel< 
provide  interim  guidelines  for  land  application 
grams  in  other  countries  in  the  region.  The 
cism  concerning  health  hazards  due  to  irrig 
with  untreated  wastewater  can  be  lessened  by 
cious  and  skillful  management  of  the  wastew 
soil-crop  system  and  by  restricting  the  choii 
crops  for  wastewater  irrigation.  A  multilocal 
two-tier  framework  fcr  a  regional  research 
development  project  to  establish  cost-effectivi 
environmentally  safe  techniques  for  wastes 
reuse  as  well  as  provide  guidance  and  traini 
proposed.  (See  also  W89-06801)  (White-Re 
PTT) 
W89-06814 


EGYPTIAN  EXPERIENCE  IN  THE  TR 
MENT  AND  USE  OF  SEWAGE  AND  SLU 
IN  AGRICULTURE, 

Alexandria  Univ.  (Egypt). 

A.  S.  Abdel-Ghaffar,  H.  A.  El-Attar,  and  I.  H 

Elsokkary. 

IN:  Treatment  and  Use  of  Sewage  Effluen 

Irrigation,  Butterworths.  London.  1988.  p  21( 

17  tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge 
zation,  'Agriculture,  'Egypt,  ♦Wastewater  i 
tion,  ♦Wastewater  disposal,  ♦Irrigation,  * 
reuse,  ♦Reclaimed  water.  ♦Wastewater  renov 
♦Wastewater  pollution.  ♦Land  disposal,  *S 
disposal.  Sludge,  Soil  analysis,  Soil  contamin 
Crop  production.  Alexandria,  Cairo,  Mun 
wastewater.  Heavy  metals,  Soil  properties.  J 

ty- 

Information  on  the  use  of  sewage  for  irrij; 
Egyptian  soils  is  limited  to  a  few  examples 
El-Gabal  El-Asfar  and  Abou  Rawash  Farrm: 
Cairo.  Some  changes  in  soil  texture  and  cole 
to  an  increase  in  organic  content  were  repv 
but  no  salt  accumulation  was  noted.  Stud 
sandy  soils  indicated  wastewater  irrigation 
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nprovc  soils  and   provide   needed   nutrients,   hut 
ivironmental   pollution  could  be  a  problem.  At 
tvu  Rawash  Farm  soil  pH  decreased,  total  solu- 
e  salts  remained  the  same,  and  Mg  and  Na  in- 
eased  over  time.  Investigations  carried  out  with 
lexandna  wastewater  evaluated  the  influence  of 
jstewater  irrigation   on   grapes,   orances,   olives 
id  guavas  grown  in  different  soils.  Overall,  the 
-owth  of  all  plant  types  increased  in  all  soil  types 
ilh  irrigation.  Although  sewage  sludge  has  favor- 
lle   soil   conditioning    properties,    many   sludges 
iye  considerable  quantities  of  heavy  metals  (par- 
.ularly  Ni.  Cd.  Cr,  and  Hg)  that  can  cause  phyto- 
\icii>  problems.  This  uptake  depends  on  varia- 
es  such  as  soil  texture,  cation  exchange  capacity 
d  pH.  the  amount  of  sludge  applied,  the  metal 
imposition  of  the  sludge,  and  the  plant  species 
d  variety.  The  salinity  problem  associated  with 
lexandna  sewage  could  be  solved  by  mixing  with 
iter  from  the  Nubaria  canal.  The  selection  of  low 
take  or  non-edible  crops  could   eliminate   the 
llution  problems.  (See  also  W89-06801)  (White- 
•imer-PTT) 
89-06815 


iEATMENT  AND  USE  OF  SEWAGE  EFFLU- 
IT  FOR  AGRICULTURE  IN  CYPRUS:  IMME- 
ATE  PROSPECTS, 

D  Krentos. 

Treatment  and  Use  of  Sewage  Effluent  for 
igation.  Butterworths.  London.  1988.  p  223-239 
ib,  20  ref. 

senptors:  'Agriculture,  *Short-term  planning 
astewater  irrigation,  'Wastewater  disposal, 
ater  reuse,  "Reclaimed  water,  'Wastewater 
ovation,  'Irrigation  water,  'Wastewater  treat- 
'"■  'Cyprus,  'Land  disposal,  Crop  production, 
>hc  health,  Soil  contamination,  Regional  plan- 
g.  Future  planning.  Irrigation  practices,  Water 
lity  standards.  Water  demand,  Economic  as- 
ts. 

:  degree  of  treatment  before  application  is  an 
ortant  consideration  in  the  planning,  design  and 
lagement  of  irrigation  for  effluent  use.  Depend- 
on  the  degree  of  treatment,   the   process  is 

ibed  as  preliminary,  primary,  secondary  and 
iary  or  advanced  with  disinfection  to  remove 
togens  following  the  last  treatment  step  for 
*  for  irrigation.  With  the  exception  of  small 
age  treatment  plants  (four  are  described),  it  is 

recently  that  urban  sewage  schemes  utilizing 
tewater  irrigation  have  been  proposed.  Howev- 
lealth  and  soil  conservation  considerations  re- 
e  guidelines  for  acceptable  levels  of  dissolved 

and  biological  standards.  Due  to  projected 
eases  for  water  demand,  the  utilization  of  treat- 
ewage  effluent  for  irrigation  has  attracted  in- 

<S  research  and  development  interest.  Experi- 
ial  work  initiated  in  1984  at  the  Agricultural 

iren  Institute  using  cotton  as  a  test  crop  indi- 
U  treated  sewage  effluent  was  superior  to  fresh 
r  lor  irrigation  because  of  the  added  nutrients 
ssessing  increasing  demands  on  water  supplies 
is  area,  it  is  estimated  that  about  6%  of  the 
under  irrigation  could  be  irrigated  with  treat- 
=wage  effluents.  Considering  the  high  cost  of 
loping  surface  waters,  the  economic  advan- 

«  using  sewage  effluent  would  be  consider- 
ate also  W89-06801)  (White-Reimer-PTT) 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes— Group  5D 


Cobham  Resource  Consultants,  Oxford  (England) 
For  primary  bibliographic  entry  see  Field  1C 
W89-06822 


IRRIGATION  OF  DAMASCUS  PLAIN  (THE 
GHOUTA)  WITH  POLLUTED  WATER  FROM 
THE  RIVER  BARADA, 

Damascus  Univ.  (Syria).  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  1C 
W89-06823 


should  be  close  to  drinking-water  standards  and 
(X)  the  necessary  precautions  to  be  taken  in  the 
reuse  of  treated  effluents  must  be  presented  to  the 
public  through  the  information  media.  (See  also 
W89-06801)  (White-Reimer-PTT) 
W89-06826 


xL^DYc?F^FHODOLOGIES  REGARDING 
THE  USE  OF  TREATED  WASTEWATER  FOR 
IRRIGATION  IN  PORTUGAL, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  3C. 

W89-06824 


frrn  c^E^RCH  ON  THE  USE  OF 
'^^EWAGE  EFFLUENT  FOR  IRRI- 
1NG  INDUSTRIAL  AND  FODDER  CROPS 

ultural  Research  Inst..  Nicosia  (Cyprus) 
™rr.ary  bibliographic  entry  see  Field  3C. 


WN^KLWAIT  E  EFFLUENT  FOR  IRRIGA- 

o'ntA8Safat"Ure  ***""  a"d   F'Sh   Resources 
^mary  bibliographic  entry  see  Field  3C. 


f°rTTnvAJ.ED  SEWAGE  EFFLUENT  FOR 
NATION:  CASE  STUDY  FROM  KUWAIT, 


MICROBIOLOGICAL  TESTING  OF  SOILS  IR- 
RIGATED WITH  EFFLUENTS  FROM  TERTI- 
ARY LAGOONING  AND  SECONDARY  TREAT- 
MENT, 

Societe  du  Canal  de  Provence  et  d'Amenagement 
de  la  Region  Provencale  le  Tholonet,  Aix-en-Prov- 
ence  (France).  Inst.  Mediterraneen  de  I'Eau. 
For  primary  bibliographic  entry  see  Field  5A 


TREATMENT  AND  USE  OF  SEWAGE  EFFLU- 
ENT FOR  IRRIGATION  IN  WESTERN  ASIA 

Economic  Commission  for  Western  Asia,  Baghdad 
(Iraq).  Natural  Resources,  Science  and  Technolo- 
gy Div. 
C.  Ertuna. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 
Irrigation,  Butterworths,  London.  1988  p  352-366 
4  tab,  1  fig,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
irrigation,  'Wastewater  renovation,  'Water  reuse 
Land  application,  *  Middle  East,  Costs,  Safety' 
Wastewater  disposal,  Irrigation  water.  Reclaimed 
water,  Water  quality  standards,  Wastewater  facili- 
ties. Policy  making,  Regulations,  Recycling 
Return  flow,  Groundwater  recharge,  Population 
exposure. 

Wastewater  reuse  has  been  in  practice  in  the  Eco- 
nomic   Commission    for   Western    Asia   (ECWA) 
region  for  a  considerable  period  of  time-  however 
it  has  been  limited  in  application  and  only  recently 
have  plans  been  formulated  for  large-scale  devel- 
opment of  this  non-conventional  water  source  The 
most  important  considerations  in  wastewater  reuse 
are  the  cost  of  treatment  and  health.  Wastewater 
reuse  should  be  considered  when  the  cost  of  aug- 
menting water  supplies  exceeds  the  cost  of  treating 
municipal  effluent.  In  planning  for  the  use  of  treat 
ed  wastewater  the  common  minimum  requirements 
should  be  met  in  the  principal  treatment  plant,  and 
the  standards  required  for  each  particular  use  must 
be  met  at  the  separate  plants.  Government  policies 
mf"st  be  fablished  regarding  the  use  of  treated 
ettluent.  Safeguards  and  precautions  necessary  in 
wastewater  reuse  include  the  following:  (1)  Stand- 
ards and  strict  regulations  should  be  followed  from 
the  beginning  and,  if  necessary,  revised  after  long- 
term   monitoring   of  the  activities;   (2)   pipes  and 
other  system  components  carrying  freshwater  sup- 
pies,anjLthe  treated  sewage  effluent  should  be 
clearly  differentiated;  (3)  municipal  and  agricultur- 
al workers  who  have  to  use  treated  wastewater 
should  be  well  informed  about  the  particulars  of 
this  practice  and  required  to  minimize  their  contact 
with  the  treated  effluent;  (4)  industry  should  be 
encouraged  or,  if  necessary,  pressured  to  recycle 
part   of  its   wastewater  and   to   treat   the   rest   to 
acceptable  standards  so  as  to  minimize  pollution- 
(5)   return    flows  draining   to   streams   should   be 
strictly  monitored  because  the  length  of  the  natural 
purification  process  may  not  be  adequate  before 
reabstraction  downstream,  causing  accumulation  of 
salts  and  undesirable  substances;  (6)  in  streamflow 
augmentation,  the  treated  effluent  must  meet  the 
established  criteria  so  as  not  to  endanger  the  health 
of    human    and    animal    life   downstream-    (7)    in 
groundwater   recharge  and   prevention   of  saline- 
water  intrusion  to  an  aquifer,  treated  wastewater 


iISSEJE/DI^ENSIONAL  OPTIMIZATIONAL 
MODEL  OF  REGIONAL  WASTEWATER 
TREATMENT  PLANT  SYSTEMS  WITH  APPLI- 
CATION  TO   THE   UPPER   PASSAIC   RIVER 

Rutgers  -  The  State  Univ.,  New  Brunswick    Nj' 
Graduate  Program  in  Environmental  Science. 
Y.  H.  Lin. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
?Jner*H°  8704083.  Ph.D.  Dissertation,  1986.' 
280p,  54  fig,  39  tab,  1 12  ref,  4  append. 

Descriptors:  'Computer  models,  'Optimization, 
Wastewater  treatment,  'Wastewater  facilities 
Regional   development,   Dynamic   programming' 

Moael  studies,  Solid  waste  disposal,  Cost  analysis" 

Computer  programs. 

A  computer  optimization  model  was  developed  for 
planning  the  optimal  size,  location,  and  timing  of 
wastewater  treatment  facilities  for  a  regional  water 
quality  management  system.  The  model  is  solved 
with  a  three-phased  heuristic  procedure  that  makes 
strong   use  of  dynamic   programming.   The   pro- 
gramming divides  the  planning  horizon  into  sub- 
intervals  so  that  the  combined  cost  of  the  solutions 
to  a  static  facility  location  problem  in  each  sub 
interval  is  minimized.  The  programming  also  de- 
termines the  optimal  expansion  schedule  for  each 
treatment  facility  and  sewerline  and  the  individual 
disposal    choice   of  each    location    in    each    time 
period  to  determine  if  cheaper  alternatives  exist 
1  he  model  assumes  that  the  growth  in  wastewater 
flow  is  represented  as  a  step  function  over  time 
I  his  assumption  results  in  some  error  in  the  com- 
putation of  annual  operating  costs,  which  could  be 
minimized  by  using  short  time  periods.  The  model 
could  be  modified  and  applied  to  regional  solid 
waste  disposal  systems  by  changing  the  cost  func- 
tions of  the  waste  treatment  system  to  cost  func- 
tions for  a  solid  waste  incinerator  or  composting 
plant  system  and  changing  the  cost  functions  of  the 
sewerline  to  those  for  solid  waste  transportation 
(Cremmins-AEPCO) 
W89-06921 


™Js£RINATED  ORGANICS  REMOVAL 
FROM  CONTAMINATED  SOIL  AND 
GROUNDWATER  BY  MICROORGANISMS, 

Minnesota  Univ.,  Minneapolis.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  5G 
W  89-0692  8 


WASTEWATER  APPLICATION  TO  SOILS:  HY- 
DRAULIC AND  NITROGEN  CONSIDER- 
ATIONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5E 
W89-06933 

CHARACTERIZATION  OF  FLUID  FLOW  AND 
™A£!EWATER  TRANSPORT  PROCESSES 
WITHIN  A  WISCONSIN-TYPE  MOUND, 

Purdue  Univ.,  Lafayette,  IN 
T.  E.  White. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8709873.  Ph.D.  Dissertation,  1986' 
306p,  59  fig,  51  tab,  86  ref,  5  append. 

Descriptors:  'Soil  disposal  fields,  'Infiltration 
Groundwater  movement,  'Wastewater  treatment, 
Sand    filters,    'Groundwater    pollution     Filtered 

wastewater,  Water  transport,  Flow  characteristics 

5>oil  absorption  capacity.   Finite  element   method 

Model  studies,  Evapotranspiration. 

An  experimental  sand  mound  was  constructed  at  a 
dairy  farm  to  evaluate  design  criteria  for  applica- 
tion to  Indiana  soils  and  to  determine  the  effects  of 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


mound  treatment  on  wastewater  characteristics, 
groundwater  quality,  and  fluid  flow  under  seasonal 
variations.  Findings  indicate  that  the  raised  soil 
absorption  bed  or  mound  system  provides  an  at- 
tractive alternative  to  conventional  system  design 
for  severe  Indiana  soils.  The  unsaturated-saturated 
flow  field  of  a  complex  system  can  be  resolved 
with  a  high  degree  of  accuracy  using  the  finite 
element  technique.  Current  procedures  for  the 
design  of  Wisconsin-type  mounds  will  not  always 
safeguard  these  systems  against  seasonal  high 
water  tables.  Groundwater  movement  into  the  ex- 
perimental mound  fill  occurred  on  a  seasonal  basis 
and  resulted  in  the  development  of  a  seepage  face 
at  the  toe  on  several  occasions.  Modeling  of  the 
mound  flow  field  revealed  that  renovated  mound 
water  moves  away  from  the  system  primarily  in 
the  upper  soil  horizons.  This  finding  suggests  that 
the  length  of  the  mound  perimeter  is  important  for 
systems  located  on  slowly  permeable  soils.  Flow 
within  the  fill  moves  vertically  below  the  bed  and 
horizontally  at  the  fill-soil  interface  under  high 
water  table  conditions.  Evapotranspiration  is  a 
major  mechanism  for  dissipation  of  the  applied 
wastewater.  (Cremmins-AEPCO) 
W89-06937 


EFFICACY  OF  ULTRAVIOLET  DISINFEC- 
TION OF  SECONDARY  MUNICIPAL 
WASTEWATER, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
G.  D.  Harris. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8704967.  Ph.D.  Dissertation,  1986. 
184p,  37  fig,  22  tab,  108  ref,  9  append. 

Descriptors:  'Wastewater  treatment,  'Secondary 
wastewater  treatment,  'Disinfection,  'Ultraviolet 
radiation,  'Municipal  wastewater,  Cost  analysis, 
Actinomyces,  Microorganisms,  Photoreactivation, 
Bacteria,  Viruses. 

Secondary  municipal  wastewater  disinfection  effi- 
ciency was  studied  in  relation  to  ultraviolet  (UV) 
disinfection  reactor  design,  and  the  photoreactiva- 
tion, wastewater  quality,  and  cost  effectiveness  of 
UV  disinfection.  The  relative  resistances  to  UV 
radiation  of  selected  bacterial  and  viral  indicator 
microorganisms  were  also  studied,  along  with  the 
effects  of  photoreactivation  on  indicator  microor- 
ganisms. The  effectiveness  of  a  potassium  ferrioxa- 
late  chemical  actinometric  technique  for  calculat- 
ing dose  in  UV  disinfection  reactors  was  evaluated. 
Photoreactivations  of  as  much  as  2.0  and  1.5  log, 
respectively,  were  periodically  observed  for  total 
and  fecal  coliform  groups.  Water  quality  param- 
eters found  to  be  significantly  correlated  to  bacte- 
rial survival  and  UV  absorbance  of  wastewater 
treatment  included  suspended  solids,  turbidity,  bio- 
logical oxygen  demand,  and  total  organic  carbon. 
Potential  photoreactivations  of  3.4  and  2.4  log, 
respectively,  were  observed  for  UV  inactivated  E. 
coli  and  S.  Faecalis.  Allowing  for  photoreactiva- 
tion, the  dose-required  for  a  99.9%  inactivation  of 
the  bacteria  was  approximately  twice  that  required 
when  photoreaction  was  not  considered.  Potassium 
ferrioxalate  actinometry  provided  reproduceable 
dose  estimates,  but  was  sensitive  to  procedural 
variations.  (Cremmins-AEPCO) 
W89-06940 


AIR  EMISSIONS  OF  VOLATILE  ORGANICS 
FROM  A  SIMULATED  HAZARDOUS  LIQUID 
WASTE  LAGOON, 

Illinois  Univ.  at  Chicago  Circle.  School  of  Public- 
Health. 
For  primary  bibliographic  entry  see  Field  5B. 

WX4-06944 


BIOLOGICAL  REMOVAL  OF  PHOSPHORUS 
IN  A  SEQUENCING  BATCH  REACTOR, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

J.  F.  Manning. 

Available  from  University  Microfilms  Internation- 
al. VK)  N  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  X6I6934.  Ph.D.  Dissertation,  1986. 
I  39p.  44  fig.  9  tab,  45  ref. 


Descriptors:  'Wastewater  treatment,  'Phosphorus 
removal,  'Biological  wastewater  treatment,  Ni- 
trates, Nitrogen,  Cations,  Chemical  precipitation, 

Nitrification. 

The  biological  conditions  necessary  to  achieve  bio- 
logical phosphorus  removal  in  a  sequencing  batch 
reactor  were  determined  and  the  effect  of  oxidized 
nitrogen  and  fermentation  products  on  biological 
phosphorus  were  studied.  The  organic  substrate 
fed  to  the  bench  scale  reactors  consisted  of  glu- 
cose, acetate,  and  casein  hydrolysate  which  were 
assumed  to  represent  the  hydrolysis  products  of 
the  carbohydrate,  lipid,  and  protein  fractions  of 
wastewater.  Additional  nutrients  were  added  to 
eliminate  and  trace  nutrients  imbalance.  About  6-8 
weeks  were  required  to  reduce  the  influent  phos- 
phorus levels  of  13  g/cu  m  to  nearly  zero  g/cu  m. 
At  the  end  of  two  weeks  and  through  the  third  a 
plateau  level  of  5  g/cu  m  effluent  phosphorus  was 
achieved.  During  the  fourth  and  fifth  weeks,  efflu- 
ent biological  phosphorus  decreased  to  less  than  1 
g/cu  m.  The  addition  of  20  g/cu  m  of  nitrate- 
nitrogen  resulted  in  an  immediate  decrease  in  the 
amount  of  phosphorus  released  and  eventually  led 
to  the  loss  of  biological  phosphorus  removal. 
Other  studies  indicated  that  the  presence  of  nitrate 
and  nitrite  reduced  the  release  of  phosphorus  in  the 
anaerobic  period,  but  did  not  affect  the  removal  of 
phosphorus  with  subsequent  aeration.  (Cremmins- 
AEPCO) 
W 89-06948 


EVALUATION  OF  THE  FEASIBILITY  OF 
TWO-STAGE  FILTRATION  OF  SETTLED 
WASTEWATER  USING  THE  PULSED-BED 
FILTER, 

California  Univ.,  Davis. 
M.  J.  Rengel-Aviles. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8621518.  Ph.D.  Dissertation,  1986. 
155p,  23  fig,  88  tab,  34  ref,  7  append. 

Descriptors:  'Wastewater  treatment,  'Filtered 
wastewater,  *Pulse-bed  filters,  Biological  oxygen 
demand,  Suspended  solids,  Flocculation,  Chemical 
coagulation. 

The  feasibility  was  evaluated  of  using  two-stage 
filtration,  with  or  without  chemical  addition,  to 
achieve  an  effluent  meeting  secondary  effluent 
quality  standards  for  suspended  solids  (SS)  and 
BOD5  (biological  oxygen  demand)  and  to  investi- 
gate pulse-bed  filtration  under  different  hydraulic 
loading  reates  and  sand  size.  Pilot  plant  and  jar 
testing  and  core  sampling  of  the  sand  bed  in  the 
second-stage  pulsed-bed  filter  were  conducted. 
Findings  indicate  that  jar  tests  can  be  used  to 
estimate  the  chemical  dosages  for  coagulation  of 
filtered  primary  effluent.  With  improved  chemical 
mixing  and  flocculation,  it  should  be  possible  to 
achieve  the  same  removal  performance  with  lower 
chemical  dosages.  The  efficiency  of  SS  and  BOD5 
removal  without  chemical  addition  is  a  function  of 
the  sand  size  and  the  filtration  rate.  Above  a  sand 
size  of  about  0.55  mm,  the  removal  efficiency  for 
both  variables  is  primarily  dependent  on  filtration 
rate;  below  a  sand  size  of  about  0.25  mm,  the 
removal  efficiency  for  both  variables  is  primarily 
dependent  on  sand  size.  Suspended  solids  are  gen- 
erally removed  uniformly  throughout  the  depth  of 
the  pulsed-bed  filter.  The  quantity  of  solids  re- 
moved can  be  estimated  with  an  accuracy  of  about 
20%,  using  influent  and  effluent  SS  measurements. 
(Cremmins-AEPCO) 
W89-06951 


DEVELOPMENT  AND  EXPERIMENTAL  VER- 
IFICATION OF  A  STRUCTURED  MICROBIAL 
GROWTH  MODEL  AND  AN  EMPIRICAL  MI- 
CROBIAL HYDROLYSIS  MODEL  FOR  AN 
AEROBIC  BIOLOGICAL  REACTOR  WITH 
LIGNOCELLULOSIC  SUBSTRATE, 
Cornell  Univ.,  Ithaca,  NY.  Graduate  School  of 
Chemical  Engineering. 
S.  S.  Lee. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8708906.  Ph.D.  Dissertation,  1987. 
235p,  61  fig,  22  tab,  129  ref. 


Descriptors:  'Mathematical  mcjdels.  'Water  i 
•Recycling,  'Model  studies,  'Wastewater 
ment,  'Aerobic  treatment,  'Biological  waste 
treatment,  'Ultrafiltration,  Satellite  technc 
Microbial  degradation,  Ecosystems,  Closed 
terns.  Growth  kinetics. 

A  mathematical  model  was  developed  to  stud 
feasibility  of  incorporating  an  aerobic  biore 
and  ultrafiltration  unit  in  a  closed  ecologies 
support  system  (CELSS)  for  a  space  ship,  i 
crobial  growth  kinetic  model  was  developed 
data  obtained  from  an  experimental  systen 
experimentally  verified  for  steady  state  and 
sient  response.  The  model  and  technique  ( 
oped  are  applicable  for  the  design  of  tern 
wastewater  treatment  systems  and  have  pot 
for  use  in  fermentation  systems  using  i  11— d< 
substrates  with  high  suspended  solids.  The 
model  can  be  used  to  evaluate  the  feasibili 
using  an  aerobic  biological  waste  treatment  s 
in  a  CELSS.  The  amount  of  C02  produced 
given  set  of  reactor  operating  conditions  c 
predicted  and  this  information  can  be  used  I 
termine  the  necessary  bioreactor  operating  c 
tions  to  provide  good  control  of  C02  levels 
model  is  also  useful  in  studying  the  microbii 
drolysis  of  lignocellulosic  substrate,  since  c 
balance  and  C02  evolution  rate  data  can  be  u: 
estimate  the  cell  density,  microbial  activity 
the  amount  of  insoluble  substrate  hydro! 
(Cremmins-AEPCO) 
W 89-069 54 


DECOMPOSITION  OF  WASTEWATER 
GANICS  IN  SOIL, 

North   Carolina   State   Univ.,    Raleigh.   Dq 

Civil  Engineering. 

S.  R.  Mistry. 

Available  from  University  Microfilms  Intern 

al,   300  N.   Zeeb   Road,  Ann  Arbor,  MI  ' 

Order    No.    8610706.    Ph.D.    Dissertation, 

209p,  96  fig,  63  tab,  75  ref,  append. 

Descriptors:  'Waste  assimilative  capacity, 
composing  organic  matter,  'Wastewater  treal 
•Sand,  'Land  reclamation,  'Wastewater  re 
tion,  Loam,  Chemical  oxygen  demand,  Oi 
carbon,  Oxygen  requirements,  Ammonia,  O: 
uptake. 

The  assimilative  capacity  of  a  Wagram  loam; 
soil  was  determined  for  COD,  TOC,  and  N 
removals;  for  the  rate  constants  for  decompc 
of  organics;  and  for  the  rate  of  oxygen  utiliz 
Respirometers  similar  to  the  Warburg  app 
were  used.  Partial  findings  indicate  that  land 
cation  systems  are  more  efficient  in  removing 
and  NH3N  than  other  biological  waste  trea 
systems.  At  a  constant  hydraulic  loading  rat 
leachate  COD,  TOC,  and  NH3-N  concentr 
increased  with  an  increase  in  these  concentr 
in  land  applied  waste.  At  constant  COD,  TO< 
NH-3N  concentrations  in  land  applied  wast 
percent  COD,  TOC,  and  NH3-N  removal 
creased  with  an  increase  in  hydraulic  loadin 
land  applied  waste  with  high  COD,  TOC 
NH3-N  concentrations,  leachate  quality  of  i 
TOC,  and  NH3-N  removals  should  be  used 
evaluation  of  land  application  system  desig 
performance,  because  leaching  of  high  cone 
tions  of  COD,  TOC,  and  NH3-N  to  ground 
may  lead  to  qualitative  degradation.  Treatme 
hydraulic  loadings  of  5.0  and  7.5  cm/wk 
organic  loadings  of  1500  and  2000  mg/L 
revealed  anaerobic  conditions  in  the  soil.  A 
application  sites  containing  a  soil  type  simi 
Wagram  loamy  sand  and  having  a  ground 
table  about  1.5  to  2.0  ft  from  the  surfaci 
maximum  hydraulic  and  organic  loadings  s 
be  carefully  selected  to  protect  the  ground 
quality.  (Cremmins-AEPCO) 
W 89-06966 

BIOLOGICAL   NUTRIENT  (NITROGEN 

PHOSHORUS)    REMOVAL    FROM    MU 

PAL     WASTEWATER      USING     DIFFE1 

VARIATIONS  OF  THE  ACTIVATED  SLl 

PROCESS 

Oklahoma  State  Univ..  Stillwater.  Graduate 
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Is.   Munirathinam 

Available  from  University  Microfilms  Internation- 
al. .'(H)  N  Zeeb  Road.  Ann  Arbor.  Ml  48106 
Order  No  8701046.  Ph.D.  Dissertation  1986  194' 
81  fig.  22  tab.  128  ref. 

Descriptors:  'Phosphorus  removal,  'Wastewater 
treatment.  'Nitrogen  removal.  *Denitrification 
•Nitrification,  'Activated  sludge  process,  Mathe- 
matical models.  Model  studies.  Biological  oxygen 
demand.  Chemical  oxygen  demand. 

Continuous   How   studies   were   conducted    using 
one-stage  nitrifying,   three-stage  nitrifying-denitri- 
fying.  and  combined  biological  nitrogen  and  phos- 
phorus removal   systems.   The   first   two  systems 
were  operated  simultaneously.  The  systems  were 
operated  under  different  sludge  retention  times  and 
lood  to  microorganism  ratios  (F/M).  The  F/M  in 
terms  of  BOD  or  COD  appears  to  be  the  most 
important  criterion  in  defining  nitrification  in  one- 
stage    nitrifying    systems.    The    Kincannon    and 
Mover  model  shows  promise  as  an  alternate  ap- 
proach for  evaluating  and  designing  one-stage  ni- 
rifying  systems.  Almost  the  same  level  of  nitrifica- 
lon  was  achieved  in  both  the  one-stage  nitrifyine 
;>7<Ie,mS  v?r  ,he  BOD/COD:NH3-N  ratio  of  110/ 
5:30.   Nitrate  and   nitrogen   removal   was  verv 
;ood  even  at  the  F/M  value  of  1.0  in  the  tempera- 
ure  range  of  24  to  35  C.  High  percentage  COD 
emoval  was  observed  in  the  anoxic  (denitrifica- 
ic-n)  reactor  of  the  combined  biological  nitrogen 
nd  phosphorus  removal  system.  The  Kincannon 
nd  Stover  model  appears  to  be  useful  in  evaluat- 
ig  combined  biological  nitrogen  and  phosphorus 
smoval  systems  for  the  partial  BOD/COD  NH3- 
i;P  ratio  with  similar  wastewater  characteristics 
-remmins-AEPCO) 
/89-06974 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Ultimate  Disposal  Of  Wastes— Group  5E 


E.  Ultimate  Disposal  Of  Wastes 

LEDGES  EXTRACTION     OF     INDUSTRIAL 

utgers  -  The  State  Univ.,  Piscataway,  NJ.  Dent 
Chemical  and  Biochemical  Engineering 
A.  Legiec,  and  D.  S.  Kosson. 
^!vrt^!Tevn,al  Pr°gress  ENVPDI,  Vol.  7,  No   4 
\807805  N°Vember  1988'  8  fi8>  2  tab'  8  ref.  EPA 

sscriptors:  'Waste  Treatment,  'Wastewater 
raiment  'Water  pollution  treatment,  'Organic 
mpounds,  'Decontamination,  Wastes  'Industri 
wastes  'Sludge.  Sludge  disposal,  Pilot  X," 
rbon.  Organic  carbon,  Acidity.  Nutrients,  Deg- 
lation,  Biodegradation,  Sodium  hydroxide. 

pilot  plant  was  constructed  at  an  industrial 
dge  lagoon  where  a  forced  extraction  system  for 
aning  up  groundwater  pollution  was  operated  in 
DcTlevVi?  V,ears-  lTxtract  tolal  organic  carbon 
nTllrtS,  ^the/?x,raction  bed  decreased 
T2K./1  'mZg/L,,n  m5'  and  fr°m  6,500 
2,200  mg/L  in  1986.  Laboratory  studies  per- 
med on  split-spoon  core  samples  obtained  from 
frf™? c,l°"  bed  revealed  information  on  the 
lormi.y  of  the  extraction  process,  and  efficiency 
;on,amlnant  removal.  The  extent  of  the  forced 

'c  ion  process  was  investigated  in  a  two-step 

T^Je'T^U  ^"^  ^^  exhibit^ 
.h2f  .  y-  W."h  maxlmu™  extractable  TOC 
amed  at  an  equilibrium  pH  of  10.5  to  II  Core 
iples  obtained  a,  4-6  and  .2-14  f,  are  represent 
■of  effectively  treated  primary  and  secondary 
£  Lompanson  of  their  equilibrium  TOC 
attractions  using  PH  12.5  NaOH  to  the  TOC 
J2f  TOC  (solid)  curves  reemphasizes 

9-05811 


SHRINKAGE  BEHA\  IOR  OF  CI  \Y  I  |\|.r 
MATERIAL  EXPOSED  TO  SIMULATED  ML 
NICIPAL  SOLID  WASTE  LANDFILL  LEACH-' 

A  I  r  . 

Alberta  Univ..  Edmonton.  Dept.  of  Civil  Fnei- 
neenng.  h 

3  Tr^- "e',iaratcni-  S  E-  Hrudey,  D.  W.  Smith, 
ana  u.L.C   Sego. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
24  r'f  P  500"508-  Augusl  ,988  6  f'g-  7  tab. 

Descriptors:  'Solid  wastes,  'Clays,  'Linings  "Hy- 
draulic conductivity,  'Leachates,  'Liners  'Water 
pollution  prevention,  'Municipal  wastes.  Sanitary 
landfills.  Solid  waste  disposal,  Sedimentation  rates 
Stress. 

The  use  of  hydraulic  conductivity  (k)  of  soil  mate- 
rial as  the  sole  basis  for  sanitary  landfill  liner 
design  is  reviewed.  On  one  hand,  k  measurements 
obtained  in  the  laboratory  often  vary  by  several 
orders  of  magnitude.  On  the  other,  laboratory- 
measured  k  values  fail  to  address  field  behavior 
where  crack  formation  before  and  (or)  during 
landfill  operation  may  control  the  bulk  permeabil- 
ity. A  synaerisis  shrinkage  test  (SST)  to  study  the 

?£i«w,nr  ague  CaUSed  by  municiPa'  solid  waste 
(MSW)  leachates  is  introduced.  Leachates  cause 
soil  shrinkage  by  reducing  interparticle  repulsive 
stresses  thereby  increasing  effective  stress!  The 
effective  stress  concept  and  double  layer  theory 
adequately  describe  the  synaerisis  shrinkage  phe- 
nomenon. A  strong  correlation  was  obtained  be- 
tween percent  strain,  the  soil-liquid  parameter  de- 
termined from  SST  results,  and  a  volume  change 
parameter  (free  swell  difference,  FSD)  from  sedi- 
mentation test  results.  The  results  provide  a  basis 
tor  a  broader  approach  to  landfill  liner  design.  The 
S5»l,  which  supplies  information  on  both  volume 
shrinkage  and  permeability  changes  caused  by 
leachate,  provides  a  useful  laboratory  procedure 
W89e058U2a>t"18  ma,erials-  (Author's  abstract) 


ROLE  OF  SATURATED  AND  UNSATURATFD 
iFFLUENTSOIL  DISPOSAL  OF  SEPTICtInK 

Government'  of  the   Northwest  Territories,   Yel- 

towknife  Municipal  and  Community  Affairs 

K..  K.  Johnson,  and  J.  W.  Atwater 

C/nadian  Journal  of  Civil  Engineering  CJCEB8 

Sref  P  7°9"716'  AugUSt  1988  6  fig'  7  ,ab 

^effl,'S!^i:»cA5ati0n  ,ZOne'  *Soil  disP°sal  fields, 
Effluents,  'Septic  tanks,  'Wastewater  disposal, 
Saturation  zone,  Canada,  Coliforms,  Chemical 
oxygen  demand,  Ammonia,  Nitrates,  Phosphates 
Path  of  pollutants,  Nitrification,  Nutrients,  Domes- 
tic wastes,  Septic  wastewater. 


lar  soils.  Of  concern  are  the  high  nitrate  values 
observed  in  some  of  the  channels,  therefore  consid- 
eration of  nitrification  potential  should  be  made  in 
conjunction  with  the  potential  for  reduction  of 
other  contaminants.  (Author's  abstract) 
W89-05829 


pos^ncpSIm,^^  SLUDGE  com- 

Austin  Water  and  Wastewater  Utility,  TX 

J.  Doersam. 

Biocycle    BCYCDK,   Vol.    29,    No.    10,   p  40-41 

November-December  1988.  1  tab,  3  ref. 

Descriptors.  'Texas,  'Composting,  'Wastewater 
facilities,  'Sludge  disposal,  'Land  application  An- 
aerobic digestion,  Wastewater  treatment.  Sludge 
marketing.  Beltsville  windrow  process,  Dillo  Dirt 
Heavy  metals  Cadmium,  Copper,  Zinc,  Lead' 
Nickel,  Polychlonnated  biphenyls,  Public  health 
Seasonal  distribution,  Austin. 

The  Hornsby  Bend  Wastewater  Treatment  Facility 

?l  S'Vy  °[  AuSlm'  Texas-  has  recently  been 

improved  by  the  construction  of  8  new  anaerobic 
digesters,  five  5-acre  sludge  drying  basins,  a  green- 
house-enclosed water  hyacinth  facility,  and  a  160- 
acre  on-site  irrigation  system.  In  the  past,  the  City 
lagooned  all  waste  sludge,  but  this  created  a  major 
sludge  inventory  problem.  A  composting  program 
was  developed  that  operates  on  the  principle  of  the 
EPA-developed  Beltsville  windrow  process  The 
process  of  composting  sludge  at  this  facility  is 
K !  n d'  and  the  martetin8  of  ,he  Pr°duct  as 
oTrn  r  mS  d'?.c"ssed-  The  sludge  product  levels 
of  Cd,  Cu,  Ni  Pb  Zn,  and  polychlorinated  biphen- 
yls are  all  well  below  Texas  Department  of  Health 

™ii  h  C,°,T,E°Sted  sludge  distributed  in  'uncon- 
trolled use.  When  combined  with  agricultural  land 
application,  composting  of  sludge  gives  the  benefi- 
cial reuse  program  flexibility  to  prevent  an  inven- 

estreyr-PTT?m  dUnnS  a"  ^^^  °f 'he  year  (Roch_ 

W89-05834 


'NBVBRINF  °F  AQU,FER  CONTAMINA- 

*  oftvsiTn  RpSCrSe    U"iV"    Cleveland,    OH 
1  ■<■>!  Systems  Engineering. 

MM^t?  bibli°graph,c  entr>  see  Field  2F. 


The  guidelines  for  the  use  of  the  septic  tank  -  soil 
absorp,  m   (ST.SAS)   in   the   prov.nce  Qf 

UmnAi  Columbia  are  very  specific  in  regard  to  the 
sepa ration   distance   between    the   ground   surface 
and  the  groundwater  table  (minimum  1.2  m)    and 
dThf,       e    til£  ^'d   and    P?rinieter   drains   or 
ditches  (minimum  3.0  m).  A  pilot-scale  experiment 
employing  waterproof  channels  filled  with  a  satu- 
rated s°,l  was  used  to  evaluate  the  scientific  basis 
for  these  guidelines.  Septic  tank  effluent  was  ap- 
plied to  unsaturated  columns  and  the  inlet  end  of 
the  channels  and  samples  were  taken  at  different 
points  in  the  channels.  Measurements  were  made 
of    total    and    fecal    coliforms,    chemical    oxygen 
demand,    ammonia,    nitrate,    and    orthophosphate 
Cohform  reductions  within  the  channels  were  at 
least  30,000-fold  with  total  coliform  number  gener- 
ally lying  below  200  coliforms/100  ml  and  fecal 
coliforms  generally  less  than  50  coliforms/100  ml 
Varying  degrees  of  nitrification   occurred   in   the 
unsaturated  columns,   resulting   in   relatively   hi"h 
concentrations  of  nitrate  in  some  of  the  channel 
sections  (1-7  mg/L  in  channels  filled  with  sand  and 
0.1-1.0  mg/L  in  channels  filled  with  loamy  sand) 
IS  mm;yl°!  ""hophpsphate  was  greater  than 
vu%  in  all  ol  the  channel  sections,  independent  of 
the  saturated  or  unsaturated  zones    Reductions  in 
measured   influent   parameters  were  substantial   in 
all  of  the  channels.  This  suggest  that  the  guidelines 
may  be  conservative  with  respect  to  these  particu- 


ALTERNATIVE      BULKING      AGENT      FOR 
SLUDGE  COMPOSTING, 

Los  Angeles  County  Sanitation  Districts,  Carson, 

W89-05835ry   bibl'°graphic   entry   see   Fie'd    5D. 


NUMERICAL  MIXING  ZONE  MODEL  FOR 
WATER  QUALITY  ASSESSMENT  IN  NATU 
MENT  CONCEPTUAL    DEVELOP- 

Cook  Coll.,  New  Brunswick,  NJ.  Dept    of  Envi- 
ronmental Science. 
For  primary  bibliographic  entry  see  Field  5B. 


RELATIVE   CONCENTRATIONS   OF   CADMI- 
UM  AND   ZINC   IN   TISSUE   OF  SELECTED 

™  ™,^ANTS  GROWN  ON  SLUDGErTREAT 
£,LI  SOILS, 

Won  Kvvang  Univ.,  Iri  (Republic  of  Korea).  Dept 

of  Agricultural  Chemistry. 

S  J.  Kim,  A.  C.  Chang,  A.  L.  Page,  and  J.  E. 

Warneke. 

Journal  of  Environmental  Quality  JEVQAA   Vol 

17    No.  4    p  568-573,  October-December  1988    9 

tab,  23  ref. 

Descriptors.  'Sludge  utilization,  'Soils,  "Cadmi- 
um, Zinc,  'Plant  physiology,  'Path  of  pollutants 
vegetable  crops. 

Twelve  selected  food  plants  were  grown  in  green- 
house pots  to  determine  the  relative  concentrations 

„,k  -r'i,  ",  '"  the  Plants  Srown  in  sludge-treated 
sols.  The  relative  concentration  of  the  metal  was 
calculated  as  the  quotient  of  the  metal  content  in  a 
plant  and  that  in  Swiss  chard  (Beta  vulgaris  subsp 
cicla)  grown  under  the  same  soil  conditions  The 
relative  concentrations  of  Cd  and  Zn  of  food  plants 
fOWn  !."  several  sludge-treated  soils  were  s  gnifi- 

S&Ldrfrtfnt  (p,  < 001)  bm  the  relative  co"c«- 

trations  of  these  plants  in  one  soil  has  the  statistical 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


characteristics  (e.g.  range,  mean,  median,  coeffi- 
cient  of  variation,   etc.)  as  those   in   another  soil. 
(Author's  abstract) 
W89-05928 


TRICKI.K  IRRIGATION  OF  COTTON  WITH 
TREATED  SEWAGE  EFFLUENT, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
I.  Papadopoulos,  and  Y.  Stylianou. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  4,  p  574-580,  October-December  1988.  12 
tab,  33  ref. 

Descriptors:  *Municipal  wastewater,  'Wastewater 
irrigation,  'Trickle  irrigation,  "Cotton,  'Nitrogen, 
♦Nitrates,  'Fertilization,  Sodium,  Soil,  Salinity. 

This  field  study,  conducted  in  1984  through  1986, 
investigated  the  long-term  effects  of  applying  treat- 
ed municipal  effluent  by  trickle  irrigation  on  soil  N 
fertility,  soil  salinity,  and  yield  of  cotton  (Gossy- 
ptum  hirsutum)  under  semiarid  conditions.  Second- 
ary treated  effluent  was  compared  with  borehole 
water.  Both  waters  were  supplemented  with  0,  30, 
60,  and  90  mg  N/L.  The  N  concentration  in  the 
effluent  was  about  30  mg/L  during  the  3  years  of 
experimentation.  The  residual  soil  N03-N  and  the 
N03-N  concentrations  in  laminae  and  petioles 
were  in  general  greater  in  the  effluent-irrigated 
crops.  With  both  waters,  excessive  salt  buildup 
occurred  at  the  periphery  of  the  wetting  front. 
Sodium  adsorption  ratio  was  reduced  beneath  the 
dripper  in  the  surface  15  and  30  cm  depth  with 
borehole  water  and  effluent,  respectively,  but 
below  this  depth  the  reverse  occurred.  Under  the 
conditions  of  soil  type,  climate,  and  borehole  water 
and  effluent  qualities  used  during  this  experiment, 
effluent  was  generally  superior  to  borehole  water, 
particularly  at  the  lower  N  levels  in  increasing 
yields.  The  seedcotton  yield  obtained  in  the  first 
season  was  significantly  greater  in  the  effluent  irri- 
gated treatments  supplemented  with  N  up  to  60 
mg/1;  in  1985  and  1986,  yield  with  treated  effluent 
was  significantly  higher  in  comparison  with  bore- 
hole water  when  additional  N  of  30  mg/L  was 
applied.  Municipal-treated  effluent  containing  30 
mg  N/L  can  apparently  be  used  effectively  by 
trickle  irrigation  systems  as  a  source  of  irrigation 
water  and  N,  and  with  appropriate  N  and  water 
management,  ecological  hazards  due  to  N03-N  are 
minimized,  and  salinity  and  sodicity  are  maintained 
at  acceptable  levels  for  cotton.  (Author's  abstract) 
W89-05929 


MUNICIPAL  SLUDGE  FOR  MINESPOIL  REC- 
LAMATION: I.  EFFECTS  ON  MICROBIAL 
POPULATIONS  AND  ACTIVITY, 

Philadelphia  Water  Dept.,  PA. 

E.  M.  Seaker,  and  W.  E.  Sopper. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  4,  p  591-597,  October-December  1988.   1 

fig,  8  tab,  47  ref.  EPA  Grant  R81 1248-01. 

Descriptors:  'Mine  wastes,  *Spoil  banks,  *Coal 
mining,  *Strip  mines,  *Soil  management,  *Mine 
spoil,  "Land  reclamation,  *Sludge  utilization,  Mu- 
nicipal wastewater,  Soil  bacteria,  Soil  fungi,  Actin- 
omycetes,  Fertilization,  Respiration,  Organic 
matter,  Heavy  metals,  Trace  metals,  Grasses,  Leg- 
umes, Decomposition. 

A  field  study  of  5  coal  surface  mine  sites  reclaimed 
with  sewage  sludge  and  one  site  reclaimed  by 
conventional  methods  (chemical  fertilizer)  was 
conducted  to  assess  the  effects  of  sludge  amend- 
ments and  time  on  populations  of  bacteria,  fungi, 
and  aclinomycctes,  and  on  microbial  respiration 
and  organic  matter  decomposition.  The  sludge- 
amended  sites  ranged  in  age  from  1  to  5  yr  follow- 
ing sludge  application  at  rates  of  120  to  134  Mg/ha 
(dry  wt.  basis).  All  sites  were  planted  to  grass  and 
legume  cover.  Populations  of  aerobic  heterotro- 
phic bacteria,  fungi,  and  Nitrobacter,  and  soil  res- 
piration rate,  were  highest  on  the  1-yr-old  site  due 
10  the  high  organic  matter  input.  On  the  four  older 
sites,  values  decreased,  but  remained  within  the 
ranges  reported  for  undisturbed  soils.  Actinomy- 
■  filiations  peaked  on  the  3-yr-old  and  4-yr- 
old  sites,  while  populations  of  Nitrosomonas  were 
lated  to  the  age  of  the  site.  Decomposition 
as  lowest  on  the  l-yr-old  site,  and  increased 


significantly  with  site  age.  As  measured  by  micro- 
bial populations  and  activity,  ecosystem  recovery 
on  the  sludge-amended  sites  appeared  to  be  occur- 
ring at  a  more  rapid  rate  than  on  the  fertilizer- 
amended  site,  which  after  5  yr,  exhibited  sparse 
microbial  populations  and  low  activity.  I  he  micro- 
bial populations  in  the  sludge-amended  spoil  were 
not  adversely  affected  by  the  heavy  metals  applied 
in  the  sludge,  when  compared  with  populations  of 
soil  microbes  reported  for  undisturbed  soils.  (See 
also  W89-05931)  (Author's  abstract) 
W89-05930 


MUNICIPAL  SLUDGE  FOR  MINESPOIL  REC- 
LAMATION: II.  EFFECTS  ON  ORGANIC 
MATTER, 

Philadelphia  Water  Dept.,  PA. 

E.  M.  Seaker,  and  W.  E.  Sopper. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  4,  p  598-602,  October-December  1988.  3 

tab,  28  ref.  EPA  Grant  R8 11248-01. 

Descriptors:  'Fertilization,  'Soil  banks,  'Mine 
wastes,  'Coal  mining,  'Strip  mines,  'Mine  spoil, 
'Land  reclamation,  'Sludge  utilization,  Municipal 
wastewater,  Soil  management,  Organic  matter,  Qr- 
ganic  carbon,  Nitrogen  compounds,  Grasses,  Leg- 
umes,  Root  development,   Detritus,   Dry  matter. 

A  field  study  of  5  coal  stripmines  reclaimed  with 
sewage  sludge  and  one  site  reclaimed  with  chemi- 
cal fertilizer  was  conducted  to  determine  the  ef- 
fects of  sludge  amendments  and  time  on  dry  matter 
yields,  detritus  accumulation,  root  growth,  organic 
matter  content,  and  soil  organic  C  and  N  content. 
The  reclaimed  sites  ranged  in  age  from  1  to  5  yr 
following  reclamation  with  sludge  at  rates  of  120 
to  134  Mg/ha  (dry  wt.  basis).  The  fertilizer-amend- 
ed site  was  5  yr  old.  All  sites  were  planted  in  grass 
and  legume  cover.  On  the  sludge-amended  sites, 
yield,  detritus,  root  growth,  and  organic  matter 
were  positively  correlated  with  site  age,  increasing 
from  the  1-yr-old  to  the  3-yr-old  site.  On  the  4-yr- 
old  and  5-yr-old  sites  values  were  greater  than  or 
equal  to  the  2-yr-old  site,  and  no  indication  of  site 
deterioration  was  evident.  Organic  C  significantly 
increased  from  the  1-yr-old  to  the  2-yr-old  site,  and 
was  highest  on  the  5-yr-old  site.  Total  N  remained 
constant  on  all  sites.  On  the  3  older  sites  detritus 
accumulation  and  root  growth  surpassed  that  of 
the  5-yr-old  fertilizer-amended  site.  Yield  and  or- 
ganic matter  content  on  the  4  oldest  sludge  sites 
surpassed  that  of  the  fertilizer-amended  site,  and 
organic  C  and  N  content  on  all  sludge  sites  sur- 
passed that  of  the  fertilizer-amended  site.  As  meas- 
ured by  these  parameters,  eventual  soil  develop- 
ment and  ecosystem  recovery  appear  to  be  acceler- 
ated on  the  sites  reclaimed  with  sludge  compared 
to  the  fertilizer-amended  site.  (See  also  W89-05930) 
(Author's  abstract) 
W89-05931 


SUBSOIL  THICKNESS  EFFECTS  ON  YIELD 
AND  SOIL  WATER  RECLAIMING  SODIC 
MINESPOIL, 

Monenco  Consultants  Ltd.,  Calgary  (Alberta). 
T.  A.  Oddie,  and  A.  W.  Bailey. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  4,  p  623-627,  October-December  1988.  1 
fig,  5  tab,  26  ref. 

Descriptors:  'Coal  mining,  'Mine  spoil,  'Soil 
banks,  'Subsoil,  'Land  reclamation,  'Soil  water, 
'Crop  yield,  Barley,  Cereal  crops,  Alfalfa,  Brome- 
grass,  Forages,  Soil,  Canada. 

Minespoil  sodicity  has  the  potential  to  limit  plant 
growth  and  impede  reclamation  success  on  sur- 
face-mined land.  A  joint  government/coal  industry 
experiment  was  established  near  Highvale,  Alberta, 
to  determine  suitable  subsoil  thickness  (0,  55,  95, 
135,  and  345  cm  underlying  15  cm  topsoil)  for 
reclaiming  sodic  minespoil  and  maximizing  pro- 
duction of  an  annual  barley  (llordeum  vulgare) 
cereal  crop  or  a  perennial  alfalfa-smooth  brome- 
grass  (Medigo  saliva,  Bromus  inermis)  forage  mix- 
ture. Barley  and  forage  yields  were  lower  on  the  0- 
cm  subsoil  treatment  than  on  all  other  treatments. 
Yields  for  both  crops  increased  as  subsoil  thickness 
increased  to  55  cm.  There  was  a  consistent  trend 
toward  optimum  yields  on  the  95-em  subsoil  treat- 


ment, but  the  difference  between  55  and  95  cm 
not  significant  The  replacement  of  55 
subsoil  plus  15  cm  topsoil  appeared  sufficien 
restore  post-mine  productivity  to  the  pote 
achieved  on  surrounding  agricultural  land.  I 
depth  under  the  forage  mixture  increased  as  I 
soil  thickness  increased,  while  increases  under 
cereal  were  not  generally  significant.  The  ave 
effective  root  zone  extended  to  about  85  cm  ui 
barley  and  185  cm  under  alfalfa-smooth  brc 
grass  Average  seasonal  soil  water  within  the  e 
tive  subsoil  root  zone  generally  increased  u: 
barley  and  decreased  under  alfalfa-smooth  brc 
grass  over  time.  Lower  consumptive  use  of  a 
able  soil  water  and  a  shallower  effective  root  ; 
under  barley  contributed  to  accumulations  of 
water  above  the  subsoil/minespoil  interface  Pc- 
nial  forages  appeared  to  be  more  effective  ii 
ducing  soil  water  accumulations  above  the  ii 
face  and  promoting  reclamation  success  of  s 
minespoil.  (Author's  abstract) 
W89-05935 


GROUNDWATER  AND  SOIL  LEACHATE 
ORGANIC  NITROGEN  IN  A  WISCONSIN  1 
PINE  PLANTATION  AMENDED  WITH  PA! 
INDUSTRY  SLUDGE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Scie 

J.  G.  Bockheim,  T.  C.  Benzel,  R.-L.  Lu,  and  D 

Thiel. 

Journal  of  Environmental  Quality  JEVQAA, 

17,  No.  4,  p  729-734,  October-December  191 

fig,  20  ref. 

Descriptors:  'Pulp  and  paper  industry,  *Sli 
disposal,  'Sludge  utilization,  'Pine  trees,  * 
'Leachates,  'Groundwater,  'Nitrogen,  'Nitr 
'Ammonium,  Seasonal  variation,  Wisconsin. 

In  late  August  1984,  a  2.5:1  primary/secon 
paper  industry  sludge  was  applied  to  a 
thinned,  27-yr-old  red  pine  (Pinus  resinosa)  pi 
tion  in  central  Wisconsin  at  levels  of  32,  63,  ar 
dry  Mg/ha  (550,  1120,  and  1670  kg  N/ha,  re< 
tively).  There  were  positive  treatment  effect 
nitrate-N  and  ammonium-N  in  soil  leachates 
groundwater,  but  because  of  sample  variab 
few  of  these  differences  were  significant  at  the 
or  =  0.05  level.  Nitrate-N  concentrations  exc 
ed  10  mg/L  for  all  treatments  at  the  10-,  45-, 
75-cm  depths,  but  the  potability  standard  wa 
ceeded  at  the  165-cm  depth  and  in  groundv 
only  on  plots  receiving  the  medium  and  h 
applications.  Nitrate-N  concentrations  gene 
were  greater  in  the  upper  30  cm  of  the  satut 
zone  than  at  60  and  90  cm,  suggesting  a  lac 
vertical  mixing.  Whereas  the  maximum  nitra 
concentration  decreased  with  depth,  the  tinn 
quired  for  nitrate-N  to  exceed  10  mg/L  for  a  g 
treatment  and  the  duration  of  the  period  \ 
nitrate-N  exceeded  10  mg/L  increased  with  di 
The  seasonal  trends  in  inorganic  N  in  soil  v 
collected  at  the  10-cm  and  45-cm  depths  coul 
explained  on  the  basis  of  N  mineralization  a: 
rived  from  field  incubation  studies.  A  regre 
equation  relating  maximum  nitrate-N  in  gro 
water  to  N  content  of  the  applied  sludge  indi 
that  little  groundwater  degradation  will  occi 
depths  of  >  or  =  5.2  m  when  the  N  applicant 
pole-sized  red  pine  is  <  or  =  800  kg/ha  (<  < 
46  dry  Mg  sludge/ha).  (Author's  abstract) 
W89-05941 


BIODEGRADATION  OF  OZONATED  A1 
ZINE  AS  A  WASTEWATER  DISPO 
SYSTEM, 

Agricultural    Research    Service,    Beltsville, 

Pesticide  Degradation  Lab. 

P.  C.  Kearney,  M.  T.  Muldoon,  C  J.  Somich,. 

M.  Ruth,  and  D.  J.  Voaden. 

Journal     of    Agricultural     and     Food    Chem 

1  \ I  <  AH,  Vol.  36,  No.  6.  p  1301-1306,  No 

bcr/December  1988.  6  fig,  1  tab,  23  ref. 

Descriptors:  'Herbicides,  'Biodegradation,  '(. 

alion.  'Wastewater  disposal.  Atrazine.  Soil  1 
olism,  Wastewater  treatment.  Hydrogen  ion 
centration. 
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ettruction  ol  atrazine  (2-chloro-4-(ethylamino)-6- 
iOpropylamino)-s-triazine)  b\  ozonation  and  sub- 
OUenl  vnl  biodegradation  was  examined  as  a  low- 
feme  iwo-slep  dilute  wastewater  disposal 
stem  Ozonation  of  atrazine  resulted  in  a  number 

products  in  which  alky]  group-,  were  altered  and 
entu.ilK  removed,  the  halogen  was  slowlj  re- 
ined, and  the  s-triazine  remained  essentially 
act  I  he  rate  of  chemical  intercom  ersions  of 
>e  products  was  accelerated  at  higher  pH 
lues  I  he  rale  of  subsequent  soil  metabolism  of 
•st  products  is  enhanced  by  prior  oxidative  deai- 
lation.  deamination  and  dehalogenation  reac- 
ns  Ihese  reactions  can  be  scaled" up  to  provide 
airK   efficient  and   inexpensive  disposal  option 

on-site  wastewater  treatment.  (Miller-PTTI 
S9-05947  ' 


rE   DESIGN    FOR   RESOURCE   RECOVERY 

C  [LI  1 1 1  V 

rns  and  Roe,  Inc.,  Oradell,  NJ. 
iir.  \1   Fatel,  and  B  Ci\  idini. 
mal  of  Energy  Engineering  JFEED9.  Vol    114 
3,  p  93-98.  December  1988.  2  fig,  1  tab. 

icriptors:  'Resources  management,  *Design  cri- 
,'.  'Site  selection.  'Waste  disposal,  *Waste  re- 
er>.  'Planning.  Project  planning.  Incineration 
lie  i  pinion,  Water  pollution  prevention.  Storm 
3fl.  Capital  costs.  Maintenance  costs  Refuse- 
ved  luel. 

tafic  site  design  for  waste-to-energy  resource 
iver>  facilities,  both  mass-burn  and  refuse-de- 
d  fuel,  are  considered.  Site  design  consider- 
is  presented  here  are  applicable  to  both  cate- 
es,  but  layout  and  system  description  used  is 
mass-burn  facilities  The  project  site  is  identi- 
tnrougn  a  complex  screening  process  that  in- 
es  issues  such  as  environmental  compatibility 
public  sentiment.  Site  layout  and  aesthetics  of 
acilitv  are  of  utmost  importance  to  win  public 
ort.  Traffic  congestion  is  an  issue  which  mav 
t  particular  concern  to  residents  in  the  area  of 
iroject.  Therefore,  it  is  essential  that  sufficient 
te  truck  queuing  space  be  provided  to  avoid 
c  spillover  onto  public  streets.  A  storm-water 
iage  system  must  be  designed  to  prevent  water 
inon  during  the  construction,  and  in  many 
nces.  to  maintain  predevelopment  runoff  rate 
the  site.  Finally  the  economic  consideration 
5  that  the  site  must  be  designed  to  minimize 
capital  and  maintenance  costs.  (Author's  ab- 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes— Group  5E 


were  observed   using   31P   nuclear   magnetic   reso- 
nance  spectroscopy   (31P   NMR)   to  qualitatively 
and  quantitatively  register  phosphorus  transforma- 
tions.   An   acid   and   an   alkaline   soil    were   each 
incubated   with   sludges   that   underwent   different 
digestion    processes.    The    31P    NMR    spectra    of 
those  soils  after  I.  28,  70,  and  140  days  of  incuba- 
tion showed  that   phosphorus  diesters  completely 
hydrolyzed   after   28   days  of  incubation    in   both 
soils   irrespective  of  the  type  of  sludge  incorporat- 
ed. Alter  140  days  of  incubation,  phosphorus  mon- 
asters were  still  detected  in  the  acid  soil  while 
they   had   completely   hydrolyzed   in   the  alkaline 
soil.  Pyrophosphates  were  detected  after  70  days 
ol  incubation  in  the  alkaline  soil  and   140  days  of 
incubation  in  the  acid  soil.  The  study  suggested 
that  acidity  has  an  adverse  effect  on  the  microbial 
degradation  of  phosphorus  monoesters  and  pyro- 
phosphates in  sludge-amended  soils.  (Author's  ab- 
stract) 
W89-06079 


HUMAN  EXPOSURE  TO  POLYCHLORINAT- 
ED  BIPHENYLS  AT  TOXIC  WASTE  SITES  IN- 
VESTIGATIONS IN  THE  UNITED  STATES 

Center  for  Disease  Control,  Atlanta.  GA. 
For  primary  bibliographic  entry  see  Field  5C. 


DETERMINATION  OF  URANIUM  IN  NATU- 
RAL GROUNDWATERS  USING  HIGH-PER- 
FORMANCE LIQUID  CHROMATOGRAPHY 

^0n^En<Lrg,}'  ?f  Canada  Ltd"  Pinawa  (Manito- 
ba).  Whiteshell   Nuclear  Research   Establishment 
r,?ornP^mary  blbll°graphic  entry  see  Field  5A. 
w«y-06]76 


LONG  TERM  EFFECTS  OF  VARYING  LEVELS 

CROPS°D    °F     IRRIGATION     WATERS     ON 

National     Environmental     Engineering     Research 
Inst.,  Nagpur  (India). 

W89P06T80y  bibliographic  entry  see  Field  3C 


Georgia   Inst,  of  Tech..  Atlanta.   School  of  Civil 

engineering. 

P.  J.  W   Roberts.  W.  H.  Snyder,  and  D  J 

Baumgartner. 

Journal  of  Hydraulic  Engineering  JHEND8    Vol 

115,  No.  1,  p  26-48,  January  1989.  I  tab.  10  tig   22 

ref.  fc 

Descriptors:  Outfalls,  'Wastewater  dilution 
Wastewater  disposal,  'Wastewater  outfall' 
Ocean  dumping,   Wastefields,   Diffusers.   Plumes 

Mixing,  Water  currents. 

Basic  features  of  submerged  wastefield  formation 
in    stratified    currents   are    reported.    Dilution    in- 
creased with  distance  from  the  diffuser  in  the  ini- 
tial   mixing   region    until    it   attained   a   maximum 
value,  which  is  the  initial  dilution,  after  which  it 
remained  constant.  By  assuming  a  model  of  buoy- 
ancy-induced turbulence  collapse,  expressions  for 
the  observed  dependency  on  current  speed  in  the 
forced  entrainment  regime  of  initial  dilution    rise 
height,  and  mixing  region  length   were  obtained 
An  expression  for  lateral  spreading  in  parallel  cur- 
rents was  derived  which  was  found  to  be  of  the 
same  form  as  for  unstratified  currents,  except  that 
the  rate  of  spreading  in  perpendicular  currents  was 
derived  by  applying  results  from  mixed-region  col- 
lapse. An  applications  example  shows  that  the  ini- 
tial mixing  region  can  extend  for  several  hundred 
meters  downstream  from  the  discharge.  Because  of 
gravitational  spreading,  a  line  diffuser  will  produce 
a    wastefield    width    comparable    to    the    diffuser 
length  for  most  oceanic  conditions,  suggesting  that 
Y  or  similarly  complex  diffuser  configurations  are 
not  necessary  to  produce  a  widely  dispersed  waste- 
field.  (See  also  W89-06275  and  W89-06277)  (Au- 
thor s  abstract) 
W89-06276 


Rrf  "p/mh,  Mr£CHANISM  OF  PHOS- 

te^teTbTsand,  FR°M     TREATED 

*laer  Polytechnic  Inst.,  Troy,  NY.  Dept   of 

'onmental  Engineering 

primary   bibliographic   entry   see   Field    5D. 


R?    tF,pSF^4GE   SI-UDGE   DISPOSAL 
EA  -  THE  OUTER  THAMES  ESTUARY, 

rimartahfw-  Cemle-  Mdmc,,luni  (England). 
fmiary  bibliographic  entry  see  Field  5C 


cr^I^ST   phosphorus   in 

fpHOR    <;?,FvD,  ??ILS  MONITORED  BY 
PHOR I S-3 1  -Nl  CLE AR  M AGNFTIC 

NANCE  SPECTROSCOPY  ,AUNhUL 

HiLd?  .Gain"ville  Dept  of  Soil  Science, 
"inedi.  A.  C.  Chang,  and  R.  W  K  Lee 
uence  Society  of  America  Journal  SSSJD4 
5r.  .  V  l593-'5%.  November-December 
GrL  ™^,NSF  Gram  DMB860409I. 
,JV?7  ^I?e^86FRI3535'  NIH  ™S  Grant 
'2507  and  NSF  Grant  CHE-82-03497. 

ptorv  -Phosphorus,  'Sludge  disposal.  'Sand 
\ikalin0,.     ame"<?men,s-    So"    'ypes,    Acidic 

oscon.   v,'        uN,ldcar  magn«ic  resonance, 
°*-°py.  Microbial  degradation 

innsL?"CUrrmg,  '"  'he  d,fferem  Phosphorus 
'"  sludge-amended   soils  during   incubation 


fSd^R^ATI^N,11  SUBMERGED  ^STE- 

Georgia  Inst,  of  Tech..  Atlanta.  School  of  Civil 

engineering. 

P.  J.  W.  Roberts,  W.  H.  Snyder,  and  D  J 

Baumgartner. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol 

115,  No.  1,  p  1-25.  January  1989.  2  tab,  12  fig    18 

ref,  append.  5 

Descriptors:  Outfalls,  'Wastewater  dilution 
Wastewater  disposal,  'Wastewater  outfall 
Ocean  dumping,  'Structural  models,  Wastefields,' 

Diffusers,    Plumes,   Water   currents,    Line   plume! 

Experiments  to  study  the  dilution  and  formation  of 
wastefields  resulting  from  discharge  into  a  linearly 
density-stratified  steady  current  of  arbitrary  speed 
and  direction  were  conducted  using  a  model  multi- 
port  diffuser  for  a  range  of  parameters  typical  of 
ocean  vyastewater  outfalls.  Results  are  given  from 
which  the  established  wastefield  characteristics  for 

lie  line  plume'  source  conditions  can  be  predicted 
In  general,  the  wastefield  rise  height  and  thickness 
decrease  as  the  current  speed  increases.  Dilution 
increases  with  current  speed  for  all  current  direc- 
tions, with  diffusers  perpendicular  to  the  current 
resulting  in  higher  dilutions  than  when  parallel 
Concentration  profiles  for  perpendicular  currents 
show  little  horizontal  structure  as  the  individual 
plumes  rapidly  merge.  The  results  for  dilution 
show  no  dependence  on  port  spacing  or  source 
momentum  flux  over  the  parameter  range  tested 
and  the  dominant  source  parameter  is  the  buoyan- 
cy flux  per  unit  length.  The  results  confirm  the 
value  of  the  line  plume'  approximation  for  predict- 
ing dilutions  for  deep-water  ocean  outfalls  over  a 

W8Qn^77^rame,er  range'  (See  W89-06276  thru 

W89-06277)  (Author's  abstract) 

W89-06275 


OCEAN  OUTFALLS.  II:  SPATIAL  EVOLUTION 
OF  SUBMERGED  WASTEFIELD, 


OCEAN  OUTFALLS.  Ill:  EFFECT  OF  DIFFUS- 
ER DESIGN  ON  SUBMERGED  WASTEFIELD 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

engineering. 

P.  J.  W.  Roberts,  W.  H.  Snyder,  and  D  J 

Baumgartner. 

Journal  of  Hydraulic  Engineering  JHEND8    Vol 

115,  No.  1,  p  49-70,  January  1989.  5  tab,  8  fig    10 

ref,  2  append.  6 

Descriptors:      Outfalls,      'Wastewater      dilution 
Wastewater      disposal,       'Wastewater      outfall' 
Ocean  dumping,  Design  criteria,  Plumes.  Waste- 
fields,  Diffusers,  Mixing,  Water  currents. 

The  effects  of  port  spacing  and  jet  momentum  flux 
on    the   characteristics   of  submerged    wastefields 
produced  by  multi-port  ocean  outfalls  in  linearly 
stratified  currents  were  investigated  experimental- 
ly^ Within  the  parameter  range  studied  the  primary 
eltect  of  these  variables  is  on  the  rise  height  and 
thickness  of  the  wastefield,  and  dilution  is  closely 
approximated  by  line  plume  results.  Increased  mo- 
mentum flux  causes  a  reduction  in  rise  height  at 
low  current  speeds  while  leaving  the  total  entrain- 
ment path  length  of  the  jets,  and  hence  dilution 
fairly  constant.  The  effects  of  increased  momentum 
flux  decrease  as  the  current  speed  increases    In- 
creased port  spacing  still  resulted  in  merging  of 
individual  plumes  even  when  fairly  widely  spaced 
particularly   in   flowing  currents,   so   point   plume 
results  were  of  limited  applicability  in  predicting 
wastefield  properties.   For  municipal  sewage  dis~- 
charges  into  coastal  waters,  the  dominant  source 
parameter  becomes  the  discharge  per  unit  length 
Since  the  total  discharge  is  presumably  specified, 
the  diffuser  length  is  the  primary  design  variable 
with  the  diffuser  details  exerting  little  influence  on 
effluent  dilution  for  a  fairly  wide  range  of  typical 

o^aJ   ,,C,?Lnditlons-    (See    w8q-06275    thru    W89- 

06276)  (White-Reimer-PTT) 

W89-06277 


LS?CER  Ss„DcE5s/SSERX 

ERSTE  ERGEBNISSE), 


ft 

•a 
x 

X 

5" 


165 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E— Ultimate  Disposal  Of  Wastes 


Technische    Univ.    Muenchen    (Germany,    F.R.). 

Lehrsluhl    und    Pruefamt    fuer   Wasscrguetewirts- 

chaft  und  Gesundheitsingenieurwesen. 

For   primary    bibliographic   entry   see   Field    5D. 

W89-06283 


MEASUREMENTS  OF  THE  DISPERSION  OF 
LIQUID  INDUSTRIAL  WASTE  DISCHARGED 
INTO  THE  WAKE  OF  A  DUMPING  VESSEL, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Burn- 
ham  on  Crouch  (England).  Fisheries  Lab. 
C.  D.  Byrne,  R.  J.  Law,  P.  M.  Hudson,  J.  E. 
Thain,  and  T.  W.  Fileman. 

Water  Research  WATRAG,  Vol.  22,  No.  12,  p 
1577-1584,   December   1988.   5  fig,  3  tab,   16  ref. 

Descriptors:  *Dispersion,  *Wastewater  disposal, 
"Ocean  dumping,  "Industrial  wastewater,  *Path  of 
pollutants,  *Waste  management,  On-site  tests, 
Chemical  wastes,  Effluents. 

100,000  t/yr  of  acidic  effluent  with  an  organic 
content  of  3-7%  are  dumped  15  km  off  the  mouth 
of  the  River  Tees  in  water  50  m  deep.  In  order  to 
achieve  adequate  dilution,  the  rate  of  discharge  of 
this  effluent  has  been  restricted  on  the  basis  of 
calculations  made  using  a  formula  adopted  by  the 
International  Maritime  Organization  (IMO,  for- 
merly IMCO).  To  ensure  that  these  calculated 
minimum  conditions  were  achieved  in  practice, 
field  measurements  of  waste  concentration  in  the 
wake  of  the  dumping  vessel  were  made  on  3  days 
under  different  climatic  conditions.  The  measure- 
ments were  made  by  a  number  of  methods,  both  in 
situ  and  involving  analysis  in  a  laboratory  onshore. 
The  dilutions  calculated  from  the  TMCO  formula" 
were  compared  with  those  found  in  practice  and 
the  formula  was  found  to  underestimate  dilution  in 
this  case.  The  results  obtained  are  compared  with 
other  theoretical  and  practical  studies.  (Author's 
abstract) 
W89-06306 


SELECTION  OF  HAZARDOUS  WASTE  DIS- 
POSAL ALTERNATIVE  USING  MULTI-AT- 
TRIBUTE UTILITY  THEORY  AND  FUZZY 
SET  ANALYSIS, 

Pennsylvania  Univ.,   Philadelphia.   Dept.  of  Sys- 
tems Engineering. 
G.  Anandahngam,  and  M.  Westfall. 
Journal  of  Environmental  Systems  JEVSB,  Vol. 
18,  No.  1,  p  69-85,  1988.  9  tab,  20  ref. 

Descriptors:  "Industrial  wastes,  "Mathematical 
analysis,  "Waste  disposal,  "Decision  making, 
Multi-attribute  utility  theory,  Fuzzy  set  analysis, 
Polychlorinated  biphenyls,  Transformer  fluids, 
Hazardous  materials. 

The  problem  of  choosing  a  hazardous  waste  dis- 
posal alternative  is  examined,  where  there  are  mul- 
tiple attributes  associated  with  each  site,  and  the 
decision  maker  has  imprecise  information  regard- 
ing the  impact  of  the  waste  on  each  site,  and  the 
decision  maker's  preference  ordering  for  each  at- 
tribute. It  is  shown  how  developments  in  multi- 
attribute  utility  theory  (MAUT)  and  fuzzy  set  anal- 
ysis can  be  used  to  address  the  problem.  These 
methodologies  were  applied  to  a  case  study  con- 
cerning the  disposal  of  l'CB  contaminated  trans- 
former fluids  at  one  of  three  incineration  sites.  The 
sites  were  evaluated  based  on  ten  criteria  including 
surface  water  quality,  groundwater  quality,  ecolo- 
gy, and  land  use.  MAUT  is  superior  to  fuzzy  set 
analysis  in  cases  where  there  is  imprecision  in 
either  value  scores  or  preference  weights,  but  not 
both.  (Author's  abstract) 
W89-06403 


ENVIRONMENTAL  IMPACTS  AND  REGULA- 
TORY POLICY  IMPLICATIONS  OF  SPRAY 
DISPOSAL  OF  DREDGED  MATERIAL  IN 
LOUISIANA  WETLANDS, 

Louisiana   State   Univ.,    Baton    Rouge.   Center   for 

Wetland  Resources. 

I)    R    CahOOn,  and  J,  H,  Cowan. 

1  Management  CZMJBF,  Vol.  16,  No.  4,  p 

.141-362,    1988    3  tab,  6  fig,   21    ref.    Louisiana   Sea 

Grant  (  olli  ;■•  Program,  Projecl  Number  R/MPE- 
H  I' I  j 


Descriptors:  'Waste  disposal.  "Environmental 
policy,  "Regulations,  "Louisiana,  "Dredging, 
"Spoil  banks,  "Spoil  disposal,  "Wetlands,  Environ- 
mental  effects,  Spray  disposal,  High-pressure  spray 
spoil  disposal,  Policy  making.  Decision  making. 
Legal  aspects.  State  jurisdiction.  Federal  jurisdic- 
tion. 

the  capabilities  of  a  new  wetland  dredging  tech- 
nology were  assessed  along  with  associated  newly 
developed  state  and  federal  regulatory  policies  to 
determine  if  policy  expectations  realistically  match 
the  technological  achievement.  Current  regulatory 
practices  require  amelioration  of  spoil  bank  im- 
pacts upon  abandonment  of  an  oil/gas  well,  but 
this  may  not  occur  for  many  years  or  decades,  if  at 
all.  Recently,  a  dredging  method  (high-pressure 
spray  spoil  disposal)  was  developed  that  does  not 
create  a  spoil  bank  in  the  traditional  sense.  Its 
potential  for  reducing  environmental  impacts  was 
recognized  immediately  by  regulatory  agencies  for 
whom  minimizing  spoil  bank  impacts  is  a  major 
concern.  The  use  of  high-pressure  spray  disposal  as 
a  suitable  alternative  to  traditional  dredging  tech- 
nology has  been  adopted  as  policy  even  though  its 
value  as  a  management  tool  has  never  been  tested 
or  verified.  A  qualitative  evaluation  at  two  spoil 
disposal  sites  in  saline  marsh  indicates  that  high- 
pressure  spray  disposal  may  indeed  have  great 
potential  to  minimize  impacts,  but  most  of  this 
potential  remains  unverified.  Also,  some  aspects  of 
current  regulatory  policy  may  be  based  on  unreal- 
istic expectations  as  to  the  ability  of  this  new 
technology  to  minimize  or  eliminate  spoil  bank 
impacts.  (Author's  abstract) 
W89-06404 


HEAVY  METAL  VARIABILITY  OF  DIFFER- 
ENT MUNICIPAL  SLUDGES  AS  MEASURED 
BY  ATOMIC  ABSORPTION  AND  INDUCTIVE- 
LY COUPLED  PLASMA  EMISSION  SPEC- 
TROSCOPY, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

A.  E.  Nevissi,  F.  B.  DeWalle.  J.  F.  C.  Sung,  K. 
Mayer,  and  R.  Dalsey. 

Journal  of  Environmental  Science  and  Health 
JESEDU,  Vol.  A23,  No.  8,  p  823-841,  1988.  8  tab, 
6  ref. 

Descriptors:  "Municipal  waste,  "Sludge  disposal, 
"Heavy  metals.  Spectroscopy,  Atomic  absorption 
spectroscopy.  Emission  spectroscopy,  Nutrients, 
Variability,  Inductively  Coupled  Plasma  Emission 
Spectroscopy,  Alum  sludge,  Arsenic. 

Six  sludge  streams  were  intensively  monitored  for 
their  metal  content,  using  an  ampul  digestion  tech- 
nique with  AA  and  ICP  quantification.  Most  of  the 
variability  in  metal  content  was  related  to  the  type 
of  sludge  sampled  (primary  sludge,  waste-activated 
sludge,  digested  sludge,  dewatered  sludge),  and  to 
a  lesser  extent  to  the  day-to-day  changes  of  a 
particular  sludge  stream.  A  small  variability  was 
contributed  by  the  within-laboratory  analysis  vari- 
ability. The  reliability  of  the  analysis  was  con- 
firmed by  mass  balances  at  consecutive  points 
during  the  sludge  processing.  Addition  of  alum  to 
the  sewage  to  increase  primary  removal  efficiency 
greatly  increased  the  arsenic  content  of  the  sludge. 
(White-Reimer-PTT) 
W 89-064 12 


INFILTRATION  THROUGH  LAYERED-SOIL 
TRENCH  COVERS:  RESPONSE  TO  AN  EX- 
TENDED PERIOD  OF  RAINFALL, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-06428 


FLUID  BED  TECHNOLOGY  FOR  SLUDGE  DE- 
STRUCTION, 

CWC-HDR,  Inc.,  Edmonds,  VVA. 
I)  Hemphill. 

Water  Engineering  and  Management  WENMD2, 
Vol.  135.  No.  12,  p  37-40,  December  1988. 

Descriptors.  M-'luidi/.ed  beds,  "Incineration, 
"Sludge  disposal,  "Wastewater  treatment,  Munici- 
pal   wastewater,   Technology.   Fuel.   Process  con- 


trol,  Temperature.   Oxygen.   Monitoring,   Pump 
SEnsors,  Sludge  conditioning. 

The  use  of  lluidi/ed  bed  furnaces  (FBH  for  th 
incineration  of  municipal  sewage  sludge  is  n 
viewed.  Sludge  is  combusted  within  a  bed  of  fluk 
ized  silica  sand  maintained  in  a  fluidized  state  by  a 
upward  flow  of  combustion  air.  This  bed  providl 
a  highly  turbulent  zone  in  which  sludge  particli 
are  disintegrated  and  violently  mixed  with  air  an 
fuel.  There  are  two  basic  types  of  FBF  systen 
design:  the  cold  windbox  style,  and  the  hot  win< 
box,  designed  to  withstand  high  temperatures  an 
lined  with  refractory  and  insulating  material,  Au 
iliary  fuel  may  be  injected  directly  into  the  fluii 
ized  bed  when  needed  to  maintain  combustio 
Operation  at  positive  pressure  requires  speci 
design  of  the  sludge  feed  system.  Three  types  i 
feed  mechanisms  have  been  used:  injection  sere 
feeders,  progressive  cavity  pumps,  and  piston-ty| 
positive  displacement  pumps.  Most  new  install 
tions  include  a  high-pressure  drop  venturi  scru 
ber,  followed  by  an  impingement  tray  scrubbe 
cooler  compartment.  Ash  is  carried  out  with  tl 
exhaust  gases.  Sensors  measure  critical  variabl 
such  as  temperature,  pressure,  and  exhaust  g 
oxygen.  Recent  advances  make  the  goal  of  autog 
nous  operation  (without  supplemental  fuel)  attai 
able  without  the  use  of  exotic  conditioning  sj 
terns.  (Doria-PTT) 
W89-06548 


GOING  WITH  THE  FLOW:  USDA'S  DUBIOl 
COMMITMENT  TO  WATER  QUALITY, 

For  primary  bibliographic  entry  see  Field  5i 
W89-06590 

ENVIRONMENTAL  INFORMATION  DOC 
MENT:  WASTE  OIL  BASINS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  S 
Savannah  River  Plant. 

L.  A.  Huber,  W.  F.  Johnson,  and  H.  W.  Bledsoe. 
Available  from  the  National  Technical  Informati 
Service,  Springfield,  VA  22161,  as  DE88-0007I 
Price  codes:  A06  in  paper  copy,  A01  in  microficl 
Report  No.  DPST-85-701,  March  1987.  116p, 
fig,  31  tab,  34  ref,  append.  DOE  Contract  D 
AC09-76SR00001. 

Descriptors:  "Land  disposal,  "Environmental 
fects,  "Water  pollution  sources,  "Oil  wastes,  "Pi 
of  pollutants.  Oil,  Kerosene,  Ethylene  glycol,  S 
factants.  Hydrogen  sulfide.  Organic  compoun 
Groundwater  pollution,  Halogens,  Tetrachloroe 
ylene,  Public  health,  Fate  of  pollutants,  Moi 
studies,  Cleanup  operations.  Observation  we 
Cores. 

Oil  basins,  located  in  A-Area  and  D-Area  at  I 
Savannah  River  Plant  (SRP),  were  construct 
and  placed  in  service  to  receive  liquid  waste  fin 
the  716-A  Motor  Shop  oil/water  separator.  Ed 
ent  discharges  from  the  Motor  Shop  and  waste 
products  from  D-Area  included  wastewater  w 
trace  amounts  of  engine  oil,  grease,  kerosene,  e 
ylene  glycol,  soapy  water,  and  waste  oils  that  n 
have  contained  hydrogen  sulfide,  chlorinated 
ganics,  and  other  chemicals.  Both  basins  are  in 
tive  today,  and  are  covered  with  natural  vegf 
tion,  including  bushes  and  grasses.  The  liq 
waste  in  the  Motor  Shop  oil  basin  has  been  char 
terized  but  no  soil  cores  have  been  collected  i 
analyzed.  Two  groundwater  monitoring  W' 
have  been  installed  at  the  basin  and  sampled  qi 
terly  beginning  in  1984.  Results  from  groundwa 
quality  analyses  indicate  elevated  levels  of  t< 
organic  halogens,  which  are  attributed  to  chloi 
ated  hydrocarbon  contamination  sources  fr 
nearby  M  area.  No  soil  cores  from  the  D-Area 
basin  have  been  collected  or  analyzed.  F 
groundwater  monitoring  wells  have  been  instal 
at  the  basin  and  sampled  quarterly  starling  in  IS 
Slightly  elevated  levels  of  total  organic  halog 
were  detected  in  one  of  the  wells.  An  elevatior 
environmental  impacts  from  the  D-Area  oil  of 
indicates  that  the  relative  risks  to  human  he; 
and  ecosystems  for  the  postulated  closure  opti 
are  low.  The  transport  of  one  chemical  constitu 
(tetrachloroethylene)  through  the  environmei 
pathways  from  the  D-Area  oil  basin  was  mode 
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-Field  5 


8  maximum  carcinogenic  risk  in  all  lliree 
undwater  pathways  is  from  exposure  to  tetrach- 
Kthylene  for  all  closure  options  and  occurs  at 
ir  100  immediately  following  the  period  of  insti- 
unal  control.  There  are  no  other  risks  associat- 
iuih  an)  ^(  the  other  exposure  pathways.  The 

estimates  show  the  waste  removal  and  closure 
on  to  be  (he  most  expensive:  $230,000  for  the 
lor  Shop  oil  basin  and  $590,000  for  the  D-Area 
'asm   The  other  closure  options  are  less  expen- 

up  to  a  factor  of  3  for  the  no  action  option 
Hz-PTT) 
'•06647 


.EF1CIAL  USES  OF  DREDGED  MATERIAL 
SHALLOW  COASTAL  WATERS;  CHESA- 
KE  BAY  DEMONSTRATIONS, 

k  of  Engineers.  Baltimore,  MD.  Baltimore 
net 

arhart,  D.  Clarke,  and  J.  Shipley. 
Sfways  Experiment   Station   Information   Ex- 
ge  Bulletin  Vol  D-88-6,  December  1988  7p  2 
tab.  1  ref. 

nptors:  'Waste  disposal,  *Dredging,  'Coastal 
rs,  •Rehabilitation,  'Spoil  disposal,  'Chesa- 
:  Bay.  Case  studies,  Fishing,  Economic  as- 
.  Project  benefits. 

beneficial-use  approach  to  open  water 
;ed  material  disposal  is  a  viable  alternative 
environmentally  and  economically  to  upland 
sal  for  a  wide  spectrum  of  dredging  projects 
;  dredged  material  to  create  and  rehabilitate 
its  upon  which  many  important  fishery  re- 
es  are  dependent  can  be  achieved  with  exist- 
ehnology  and  within  reasonable  cost  limita- 
Small-  to  moderate-volume  dredging 
:ts  using  the  beneficial-use  concept  in  shallow 
il  waters,  as  demonstrated  at  Twitch  Cove 
laughter  Creek,  can  yield  modest  but  appre- 

cost  savings  and  substantial  long-term  re- 
rs  benefits.  The  Chesapeake  Bay  demonstra- 
irojects  will  be  monitored  to  verify  these 
ts  and  document  the  results  for  future  appli- 
>  (Lantz-PTT) 
16667 
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technical  regulations  for  reuse/disposal  options- 
there  are  three  tasks:  (1)  identification  of  pollutants 
of  concern,  (2)  development  of  risk  assessment 
methodo  ogies,  and  (3)  use  of  the  outputs  of  tasks 
(I)  and  (2)  to  yield  degrees  of  risk  for  specific 
applications  and  disposal  rates.  Documents  aimed 
at  summarizing  the  results  of  the  three  tasks  will 
cover  the  following  topics:  fate  and  transport  of 
pollutants,  site-specific  factors,  economic  evalua- 
tions and  benefit  analyses,  compliance  monitoring 
requirements,  intermedia  analysis,  and  description 
of^data  gaps.   (See  also  W89-06705)  (Rochester- 

W89-06707 


niuwTvOF   ™,™US     EPA'S    SEDIMENT 
EFFORT  CRITERIA         DEVELOPMENT 

Environmental    Protection   Agency,    Washington, 
^9-06708^   bibli0graphic   entry   see   F'eld    5G. 


RSSSS^L    ^FORMATION    DOCU- 
:  BLRMNG/RUBBLE  PITS 

mt  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC 

lah  River  Plant. 

imary  bibliographic  entry  see  Field  5B. 
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CWATER    ACT    PERMIT    GUIDANCE 

»nd  Schnacke,  Dayton,  OH. 

Tmary   bibliographic   entry   see   Field    5G. 


SedE  MaNagement  guidelines 

amenta!     Protection    Agency,    Cincinnati, 
:nvironmental     Criteria     and     Assessment 

kin,  R.  J.  F.  Bruins,  J.  F.  Stara,  A.  B. 
»nd  E.  D.  Lomnitz. 

emical  and  Biological  Characterization  of 
m  ?  8f '  Sedimenls-  Dredge  Spoils,  and 

'■«  pvi'^  !"!"caJ  Society  for  Testi"g  and 
•s.  Philadelphia,  PA.  1988.  p  9-12. 

lorv  'Sludge ^  'Sludge  disposal.  'Policy 
P..w'  u'  ,  ,.E"v,ronmental  Protection 
■  Public  health.  Decision  making.  Adminis- 
regulations.  Landfills,  Incineration,  Land 
'on.   Ocean   dumping,   Clean   Water   Act. 

A  is  developing  comprehensive  technical 
>ns  under  the  Clean   Water  Act   Section 

terslnHreU¥kand  dispOSaI  of  municipal 
ter  sludge.  The  reuse  and  disposal  options 
'  fPf'^'on  (including  distribution  and 
'g>.  landfilhng,  incineration,  and  ocean  dis- 
ey  questions  to  be  addressed  by  EPA  are 

Tin.  ,il  '.aSks  and  major  stePs  to  Pu"ue 
nng  these  key  questions  are  outlined  The 

-  developed  a  work  plan  for  generating  the 


DEVELOPMENT  OF  NEW  JERSEY  STATE  AP- 

SLUDG?,    METHODS     FOR     ANALYSIS    OF 

New  Jersey  Dept.  of  Environmental  Protection 
I  renton.  Bureau  of  Ground  Water  Quality  Man- 
agement. ' 

«?0rnPnlm™y  bibli°graphic  entry  see  Field  5A. 

I^E  OF  GAS  CHROMATOGRAPHY/MASS 
SPECTROMETRY  TO  MONITOR  SELECTED 
PRIORITY  POLLUTANT  LEVELS  IN  LAND 
FILL  SIMULATOR  LEACHATES, 

SCS  Engineers,  Inc.,  Covington,  KY 

J.  W.  Stamm,  J.  J.  Walsh,  W.  Jess,  and  J  I 

Rickabaugh. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds   American  Society  for  Testing  and 

Materials  Philadelphia,  PA.  1988.  p  148-158,  5  fig 

8  tab,  6  ref.  B' 

Descriptors:  'Priority  pollutants,  'Landfills, 
Wastewater  analysts,  'Leachates,  'Pollutant  iden- 
tification, 'Codisposal,  Gas  chromatography  Mass 
spectroscopy,  Gel  permeation  chromatography 
Isotope  studies,  Radioactive  tracers,  Sludge  dispos- 
al, Monitoring,  Simulated  landfills. 

Environmental  emissions  from  28  landfill  simula- 
tors located  at  the  EPA  Test  and  Evaluation  Facil- 
ity in  Cincinnati,  Ohio,  are  being  monitored  in  an 
effort  to  determine  the  impacts  of  disposing  munic- 
ipal wastewater  treatment  sludge  to  landfills.  The 
landtUI  simulators  contain  mixtures  of  limes  and 
anaerobically  digested  sludges,  and  municipal  solid 
waste.  One  of  the  major  goals  of  the  program  is  to 
document  and  examine  the  release  of  six  priority 
pollutants,  which  have  been  spiked  into  selected 
test  cells.  Leachate  samples  are  analyzed  by  com- 
^"^Llf     cnrornalography/mass     spectrometry 
(GC/MS).  Quantitation  of  the  pollutant  is  accom- 
plished  using  the   isotope  dilution   technique.   By 
adding  a  known  amount  of  a  labeled  pollutant  to  a 
sample  before  extraction,  correction  for  recovery 
ot  the  pollutant  can  be  made  because  the  pollutant 
and  its  labeled  analog  exhibit  the  same  effects  from 
extraction    concentration,   and   gas  chromatogra- 
phy^ In  addition    the  method  of  gel  permeafion 
chromatography  (GPC)  is  employed   for  sample 
purification.  Preliminary  findings  indicate  that  pol- 
lutant release  from  codisposal  test  cells  is  not  dis- 
s.m.br  from  that  seen  in  refuse-only  cells.  Use  of 
the  UPC  technique  has  improved  the  percent  re- 
covery  in   the  analysis  of  landfill   simulator  lea- 
chates. Obviously,  further  investigation  is  required 
since  true  environmental  impact  can  be  seen  only 
rSif,*  lo"8-t,errn    monitoring.    (See   also    W89- 
06705)  (Author  s  abstract) 
W89-06721 


IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges.  Sediments.  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  257-264,  2  tab. 

Descriptors:    'Waste    disposal,    'Sludge    disposal. 

Land         disposal,        -*Risks,         'Enteroviruses. 

Wastewater  treatment.  Public  health.  Disinfec- 
tion. Human  diseases. 

A   valid   perspective   on   the   risk   of  waterborne 
enteric  virus  infections  related  to  land  disposal  of 
sludge  must  incorporate  various  parameters   Inter- 
ested parties,  whether  they  are  regulatory  or  scien- 
tific, should  evaluate  the  whole  through  a  careful 
examination  of  the  parts.  An  attempt  is  made  here 
to  bring  into  focus  the  presently  available  data  on 
lour  major  virological  issues:  (1)  characteristics  of 
enteric     viruses    that    enable    them     to    survive 
wastewater  treatment  processes,  (2)  problems  asso- 
ciated with  the  accumulation  and  interpretation  of 
data  related  to  viral  contamination  of  groundwater 
by  sludge  disposal  practices,  (3)  problems  associat- 
ed with  transfer  to  the  real  world  of  data  derived 
rom  laboratory-seeded  experiments,  and  (4)  prob- 
lems related  to  the  establishment  of  the  role  or 
enteric   viruses  in   waterborne   disease  outbreaks 
Present  data  are  insufficient   for  establishing  the 
quantitative  risk  of  waterborne  disease  because  of 
the  land  disposal  of  sludge.  However,  there  is  some 
probability   of  groundwater   contamination    suffi- 
cient to  warrant  a  cautious  approach  to  land  dis- 
abstracO  a'S°  W89-°6705>  (Author's 

W89-06729 


MUTAGENIC    POTENTIAL    OF    MUNICIPAL 
fEWAGE  SLUDGE  AND  SLUDGE  AMENDED 

Texas  A  and  M  Univ.,  College  Station.  Dept    of 
soil  and  Crop  Sciences. 

™?0rn£'.mary   bib,i°graphic   entry   see   Field    5D. 
W8y-06733 


STREAM     IMPACT     ASSESSMENTS     USING 
SEDIMENT  MICROBIAL  ACTIVITY  TESTS 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Biologi- 
cal Sciences.  6 
For  primary  bibliographic  entry  see  Field  5A 
W89-06734 


S?c  BENTHIC  OXYGEN  FLUX  MEASURE- 
STUDlls  WASTELOAD      ALLOCATION 

Environmental  Protection  Agency,  Chicago,  IL 

Region  V. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06743 


PERSPECTIVE  ON  RISK  OF  WATERBORNF 
ENTERIC  VIRUS  INFECTIONS  E 

Epidemiology  Research  Center,  Tampa,  FL.  Dept 
ot  Health  and  Rehabilitative  Services 
F.  M.  Wellings. 


™NALYTICAL  METHODS  NECESSARY  TO 
IMPLEMENT  RISK-BASED  CRITERIA  FOR 
CHEMICALS  IN  MUNICIPAL  SLUDGE 

Environmental     Protection    Agency,    Cincinnati, 

OH.     Environmental     Criteria     and     Assessment 

Office. 

R.  J.  F.  Bruins,  L.  Fradkin,  J.  F.  Stara,  W  B 

Peirano,  and  V.  Molak. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.   1988.  p  465-471,   18 

Descriptors:  'Sludge  disposal,  'Risks  'Water 
quality  standards,  'Toxins,  'Wastewater  analysis 
Land  application,  Ocean  dumping.  Landfills.  Incin- 
eration, Sampling,  Public  health. 

The  Ambient  Water  Quality  Criteria  that  were 
promulgated  by  the  EPA  in  1980  included  water 
concentration  levels  that,  for  many  pollutants 
were  so  low  as  to  be  unmeasurable  by  standard 
analytical  methods.  Criteria  for  controlling  toxics 
in  municipal  sludge  likely  would  pose  similar  prob- 
lems of  sampling  and  analysis.  Risk  assessment 
methodologies  recently  developed  by  the  EPA 
provide  criteria  derivation  procedures  for  each  of 
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the  following  sludge  management  practices:  land 
application  (including  distribution  and  marketing), 
landfilling,  incineration,  and  ocean  disposal.  These 
methodologies  recommend  that  numerical  limits 
on  toxicant  concentrations  in  sludge,  or  on  rates  of 
toxicant  disposal,  should  be  used  to  minimize  risk 
to  human  health  and  the  environment.  Implemen- 
tation of  these  numerical  criteria  would  require 
refinement  of  sampling  and  analytical  techniques 
for  sludges,  and  various  types  of  field  validation 
studies  would  be  needed  to  ensure  that  the  criteria 
are  appropriately  protective.  (See  also  W89-0  ) 
(Author's  abstract) 
W89-06744 


REGULATION  OF  SLUDGE  DISPOSAL 
THROUGH  APPLICATION  OF  RISK  ASSESS- 
MENT TECHNIQUES, 

ICF  Technology,  Inc.,  Richland,  WA. 

G.  W.  Dawson,  C.  J.  English,  and  L.  Fradkm. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988.  p  472-479,  6  fig, 

1  tab,  6  ref. 

Descriptors:  *Waste  disposal,  *Sludge  disposal, 
♦Risks,  'Administrative  regulations,  *Wastewater 
analysis,  Landfills,  Decision  making.  Algorithms, 
Model  studies.  Public  health. 

Risk-based  methodologies  are  developed  to  estab- 
lish criteria  for  regulating  contaminant  concentra- 
tions in  sewage  sludge  for  various  disposal  options. 
The  risk-based  approach  used  to  develop  contami- 
nant criteria  for  regulation  of  sludge  disposal  is 
described,  using  landfill  disposal  as  an  example. 
The  first  tier  analysis  compares  the  results  of  an 
extraction  test  to  health-based  criteria.  If  the  ex- 
tract concentration  for  a  contaminant  is  below  the 
criteria,  no  further  analysis  is  required.  If  the  con- 
centration exceeds  the  criteria,  a  tier  2  or  3  analysis 
is  required.  Tiers  2  and  3  are  based  on  the  applica- 
tion of  analytical  models  to  predict  groundwater 
and  vapor  contaminant  levels  at  the  landfill  prop- 
erty boundary.  Tier  2  uses  some  site-specific  data, 
such  as  hydraulic  conductivity  and  soil  type,  along 
with  literature  values  for  adsorption  and  degrada- 
tion. In  Tier  3,  site-specific  field  and  laboratory 
studies  are  conducted  to  refine  estimates  of  physi- 
cal and  chemical  parameters  affecting  contaminant 
transport.  The  algorithms  and  models  employed  to 
simulate  each  element  and  the  required  input  data 
are  described.  (See  also  W89-06705)  (Author's  ab- 
stract) 
W89-06745 


from   risk   assessment    model   outputs   were   made. 
(See  also  W89-06705)  (Author's  abstract) 
W89-06746 


TREATMENT  AND  USE  OF  SEWAGE  EFFLU- 
ENT FOR  IRRIGATION. 

For    primary    bibliographic    entry    see    Field    5D. 
W89-068O1 


GUIDELINES  FOR  WASTEWATER  REUSE  IN 
AGRICULTURE, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-06803 


QUALITY  CRITERIA  IN  USING  SEWAGE  EF- 
FLUENT FOR  CROP  PRODUCTION, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Land  and  Water  Develop- 
ment Div. 

For  primary  bibliographic  entry  see  Field  3C. 
W89-06804 


MICROBIOLOGICAL  RISK  ASSESSMENT 
FOR  LAND  APPLICATION  OF  MUNICIPAL 
SLUDGE, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

P.  V.  Scarpino,  L.  Fradkin,  C.  S.  Clark,  N.  E. 
Kowal,  and  E.  Lomnitz. 

IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  480-488,  2  fig, 
5  tab,  9  ref. 

Descriptors:  *Waste  disposal,  *Sludge  disposal, 
•Risks,  'Pathogens,  'Wastewater  analysis,  'Com- 
puter models,  'Land  application,  Bacteria,  Entero- 
viruses, Protozoans,  Helminths,  Fungi,  Parasites, 
Public  health. 

A  risk  assessment  methodology  appropriate  for 
pathogen  risk  evaluation  for  land  application  and 
distribution  and  marketing  options  was  developed. 
A  computer  model  was  designed  to  aid  in  sludge 
management  by  comparing  the  risks  of  alternatives 
as  sludge  is  applied  to  cropland  and  grazed  pasture 
as  a  fertilizers  and/or  soil  conditioner.  The  model 
integrates  microbial  dose-response  information 
with  the  number  of  pathogens  likely  to  be  present 
in  exposure  pathways.  Pathogens  considered  repre- 
sent bacteria,  parasitic  helminths,  and  enterovir- 
uses; representative  parasitic  protozoans  and  fungi 
were  selected  but  were  not  included  in  the  risk 
assessment  due  to  lack  of  required  data.  The  model 
covers  eight  sludge  use  pathways.  Interpretations 


ENVIRONMENTAL  HAZARDS  OF  SEWAGE 
AND  INDUSTRIAL  EFFLUENTS  ON  IRRIGAT- 
ED FARMLANDS  IN  JAPAN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Applied  Biochem- 
istry. 

T.  Morishita. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 
Irrigation,  Butterworths,  London.  1988.  p  64-73,  9 
tab,  2  fig,  8  ref. 

Descriptors:  'Wastewater,  Industrial  wastewater, 
'Wastewater  irrigation,  'Irrigation  effects,  'Water 
reuse,  'Wastewater  disposal,  'Japan.  Public  health, 
'Environmental  effects,  Agriculture,  Crop  yield. 
Cadmium,  Nitrogen,  Rice,  Water  quality  stand- 
ards, Domestic  wastes,  Plant  pathology, 
Wastewater  treatment,  Land  disposal. 

Very  high  water  quality  standards  have  been  rec- 
ommended for  irrigation  water  in  Japan.  As  long 
as  the  principle  of  0%  yield  decrement  for  suscep- 
tible crops  is  maintained,  the  direct  use  of  sewage 
or  industrial  effluents  for  crop  irrigation  will  not 
be  utilized.  However,  due  to  rapid  industrial  and 
urban  growth  the  actual  water  quality  is  below  the 
standards  in  some  areas.  Domestic  wastewater 
drainage  into  the  irrigation  water  is  responsible  for 
the  major  part  of  the  present  pollution  in  irrigated 
farmlands.  Nitrogen  and  cadmium  are  the  most 
critical  hazards  in  the  irrigated  farmlands.  Cadmi- 
um tends  to  accumulate  in  the  soil  surface  layer 
and  the  rice  plant  has  a  high  absorption  capacity 
for  cadmium  and  accumulates  it  in  the  grain. 
Excess  nitrogen  results  in  a  rice  yield  loss  through 
lodging,  failure  to  ripen,  and  increased  susceptibili- 
ty to  pests  and  diseases.  The  principal  pollution 
control  strategy  is  the  basin-unit  sewage  disposal 
system,  where  the  collected  sewage  and  industrial 
wastes  are  treated  in  a  centralized  large-scale 
sewage  disposal  system  located  near  the  river 
mouth.  Due  to  inefficiency,  high  cost,  and  water 
loss,  research  on  land  application  systems  are  being 
studied.  (See  also  W89-06801)  (White-Reimer- 
PTT) 
W89-06806 


WESTERN   NEW   YORK   NUCLEAR  SLR 
CENTER,     CATTARAUGUS     COIN  IV, 
YORK-RESULTS  Of  FLOW  SIMLLATIO! 

Geological  Survey,  Albany.  NY    Water  Resc 

Div 

For  primary  bibliographic  entry  see  Field  2F. 

W 89-0684 1 


MAPS  SHOWING  GROUND-WATER  U 
GROUND-WATER  LEVELS,  SPRINGS, 
DEPTH  TO  GROUND  WATER,  BASIN 
RANGE  PROVINCE,  IDAHO, 

Geological  Survey,   Boise,   ID.   Water   Re* 
Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-06874 


MAPS  SHOWING  GROUND-WATER  LE 
SPRINGS,  AND  DEPTH  TO  GROUND  W> 
BASIN      AND      RANGE      PROVINCE, 
MEXICO, 

New  Mexico  Bureau  of  Mines  and  Miner 

sources,  Socorro. 

For  primary  bibliographic  entry  see  Field  7C 

W89-06875 

THREE-DIMENSIONAL  OPTIMIZATI 
MODEL  OF  REGIONAL  WASTEW 
TREATMENT  PLANT  SYSTEMS  W ITH  A 
CATION   TO  THE   UPPER   PASSAIC  B 

Rutgers  -  The  State  Univ.,  New  Brunswic 
Graduate  Program  in  Environmental  Scieno 
For  primary  bibliographic  entry  see  Fiel 
W89-06921 


MEXICAN  EXPERIENCE  IN  USING  SEWAGE 
EFFLUENT  FOR  LARGE  SCALE  IRRIGATION, 

Ministry    of   Agriculture    and    Water    Resources, 

Mexico  City. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-06818 


PLANS  FOR  REUSE  OF  WASTEWATER  EF- 
FLUENT IN  AGRICULTURE  AND  INDUSTRY 
IN  THE  KINGDOM  OF  SAUDI  ARABIA, 

Ministry  of  Agriculture  and  Water,  Riyadh  (Saudi 
Arabia).  Water  Research  and  Studies  Div. 
For  primary  bibliographic  entry  see  Field  3C. 

W 89-06820 


GROUND-WATER  FLOW  NEAR  TWO  RADIO- 
ACTIVE-WASTE-DISPOSAL  AREAS    AT   THE 


MIGRATION  OF  RADIOACTIVE  W 
FROM  SHALLOW  LAND  BURIAL 
UNDER  SATURATED  AND  UNSATUI 
CONDITIONS, 

Georgia  Inst,  of  Tech.,  Atlanta.  Div.  of  Gi 

Studies  in  Health  Physics. 

For  primary  bibliographic  entry  see  Field  51 

W89-06923 

STUDY   OF   THERMALLY   INDUCED 
DEPENDENT  CANISTER  MIGRATION, 

California  Univ.,  Berkeley.  Dept.  of  Civi 

neering. 

H  D.  Lin. 

Available  from  University  Microfilms  Intel 

al,   300  N.   Zeeb  Road,   Ann   Arbor,  MI 

Order    No.    8624838.    Ph.D.    Dissertation 

234p,  117  fig,  1 1  tab,  56  ref,  6  append. 

Descriptors:  'Radioactive  waste  disposal, 
'Sediment  transport,  'Bottom  sediments, 
matical  models,  Thermal  properties,  Hydi 
studies,  Migration,  Computer  programs,  Cc 
models.  Permeability  coefficient,  Ocean  di 

A  one-dimensional  testing  program  for  the 
long-term  thermal  consolidation  of  deef 
sediments  was  developed  in  association  \ 
search  into  permanent  repositories  for  hi 
wastes.  High  temperature  undrained  creep 
low  stress  levels  of  about  30  to  40%  were  c 
ed  to  study  canister  migration  owing  to  ur 
creep  of  surrounding  sediments.  An  at 
model  was  developed  for  predictions  of 
pendent  canister  migration  owing  to  therrr 
ing  and  canister  and  sediment  interacts 
model  was  implemented  into  an  integral  fi 
ference  computer  program  (PILTM).  Th( 
of  temperature  elevation  accounted  for  in 
include  thermal  primary  consolidation, 
secondary  compression,  rebound,  and  els 
pansion.  Additional  laboratory  tests  on  und 
smectite-rich  soils  are  recommended,  » 
low  temperature  tests  to  establish  a  compK 
data  over  the  range  of  4  to  200  C  for  ai 
modeling.  Tests  should  be  conducted  on 
consolidation,  undrained  strength,  and  ui 
creep  over  the  same  temperature  range. 
mins-AEPCO) 
W89-06926 
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BOTOX:  A  KNOWLEDGE-BASED  SURRO- 
ME  CONSULTANT  FOR  EVALUATING 
ASTE  DISPOSAL  SITES, 

high  Univ..  Bethlehem.  PA    Graduate  School 

K  Mikroudis. 

ailuhle  from  University  Microfilms  Internation- 

300  N  Zeeb  Road.  Ann  Arbor.  MI  48106 
Jer  No  8705034.  PhD  Dissertation.  1986' 
ip.  4"  fig,  48  lab,  179  ref,  append. 

scriplors:  'Artificial  intelligence.  'Waste  dis- 
ul.  'Hazardous  materials.  'Expert  systems 
nowledge  bases.  'Computer  models.  Decision 
king.  On-site  unestigations.  Sites.  Systems  anal- 
..  Classitication,  Data  processing.  Data  storage 
I  relne\.il 

OTOX.  a  surrogate  consultant,  knowledge- 
ed  s>stem  (KBS),  was  developed  for  the  inter- 
tation  and  diagnosis  of  environmental  condi- 
is  at  hazardous  waste  sites.  The  knowledge 
mentation  scheme  in  GEOTOX  is  based  on  an 
native  network  of  relationships  among  the 
ous  sue  parameters.  Production  rules  are  used 
he  leaf  and  conjunction  nodes,  but  frames  are 
ched  to  higher  nodes  of  the  network.  The 
OBtive  network  represents  the  generic  problem 
ciples.  the  production  rules  represent  the 
;rt  heuristics,  and  the  frames  represent  expert- 
ved  conclusions  and  situation  descriptions  at 
site.  GEOTOX  uses  a  hazard  index  value  and  a 
idence  factor  as  provided  by  the  expert  rules 
propagates  them  to  all  of  the  associated  nodes 
iwmg    the    link    in    the    associative    network 

*  values  are  combined  with  other  preestab- 
d  \alues  using  an  optimal  Bayesian  equation 
statistically  minimizes  the  error  in  the  hazard 

*  value.  The  inference  mechanism  provides  a 
rd  score  and  a  basis  and  point  of  reference  to 
>n  with  deductions.  Not  just  a  supplement  to 
IvHb  and  inference  mechanism,  GEOTOX  is 

'cgAaT^irt  °f  ,he  whole  svstem  for  explaining 
jbOlOX  reasoning  and  justifying  its  conclu- 

(Cremmins-AEPCO) 
■06929 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


Purdue  Univ..  Lafayette,  IN. 

W89-06937ry    biblioSraPhic   en,rv    see    Field    5D. 


TEWATER  APPLICATION  TO  SOILS:  HY- 
)NS         AND      NITROGEN      CONSIDER- 

nia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 

Oept.  of  Agronomy. 
>imon. 

W>le  from  University  Microfilms  Internation- 
al N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
'-,£?■  A6206<*     Ph.D.    Dissertation,    1986' 

26  fig,  15  tab,  37  ref,  2  append. 

iptors:  'Wastewater  irrigation,  'Forages 
le  mill   wastes,    'Hydraulic   loading,    'Soil' 

lent.  Nitrogen,  Leaching,  Subsurface  irriga- 
L.mestone,     Clays,     Nitrates,     Absorption, 

ng.  Pressure  head.  Nitrification. 

e  wastewater  application  to  tall  fescue  result- 
maximum  yield  and  plant  uptake  at  450  kg 
■n  (N)/ha,  but  standards  for  groundwater 
irge  were  exceeded  at  the  mid  and  high  N 
temporal  nitrate  distribution  data  indicated 
ntial  carryover  of  soil  inorganic  N  could  be 
1  year.  Simple  convective-dispersive 
leaching  models  predicted  the  nitrate-N  dis- 
on  for  the  mid  N  level  treatment  but  suggest- 
ther  research  to  evaluate  the  timing  of  evan- 
a  relative  to  infiltration  under  different  pre- 
j>n ior  irrigation  patterns.  Clayey  limestone- 
soi  s  with  moderate  to  strong  structure 
■siel  ^TrcacfptlC„,ank  subsurface  absorp- 
TrtVI'SAS)  a,'  "ux  densitles  "P  to  2  cm/ 
ere  the  bottom  of  the  ST-SAS  was  less  than 
above  a  restrictive  layer,  ponding  occurred 
biological  clogging  mat  developed.  Rapid 
•«K>n  was  noted  around  an  ST-SAS  that 
3  to  mean  pressure  heads  less  than  -20  cm  of 
n  soils  with  mean  pressure  heads  less  than 
"cation  was  limited.  Under  these  conditions 
Ivenn  aV'eaSt  '  m'  indicating  highly 
we  now  conditions.  (Cremmins-AEPCO) 


EW^tp^AT^N  OF  FLUID  FLOW  AND 
INAUltolRc^SPORT  PROCESSES 
W  A  WISCONSIN-TYPE  MOUND, 


BIODEGRADATION  OF  ORGANIC  CONTAMI- 

ou^vSasNteTsHiEte|UBSURFACE  OF  HAZARD" 

Rice  Univ    Houston,  TX.  Dept.  of  Environmental 
science  and  Engineering 
M.  D.  Lee. 

^Va^blLfr<lm  Ullive>-sity  Microfilms  Internation- 
al   300   N.   Zeeb   Road,   Ann   Arbor,   MI   48106 

?/nei\cNr-°     8617463-    PhD.    Dissertation,    198b' 
160p,  25  fig,  40  tab,  149  ref. 

Descriptors:  'Biodegradation,  'Path  of  pollutants 
Fate  of  pollutants,  'Hazardous  materials,  'Organ- 
ic wastes,  'Microbial  degradation,  'Groundwater 
pollution,  Water  pollution  control.  Water  pollution 
prevention,  Biotransformation,  Mineralization. 

The  ability  of  native  organisms  at  three  hazardous 
waste  sites  to  degrade  organic  contaminants  was 
studied.  The  extent  that  electron  acceptors    inor- 
ganic nutrients,  organic  cosubstrates,  and  adapted 
microorganisms   limited   the   rates  and   extent   of 
biodegradation  at  the  sites  was  investigated.  Limit- 
ed field  investigations  were  conducted  to  identify 
limiting  nutrients  and  the  effects  of  their  addition 
Coethcients  were  derived  to  be  applied  to  models 
describing  the  fate  of  chemicals  at  hazardous  waste 
disposal  sites.  The  sites  consisted  of  an  abandoned 
wood  creosoting  facility,  where  the  silty  sand  aqui- 
ter  was  contaminated  with  polynuclear  aromatic 
hydrocarbons;  a  sandy  aquifer,  where  a  spill  of  jet 
luel  polluted  the  groundwater  with  benzene    and 
toluene,  and  a  site  in  which  the  fine  sand  aquifer 
was  contaminated  with  benzene,  toluene,  naphtha- 
lene, and  bis  (2-chloroethyl)  ether.  Laboratory  ex- 
periments at  the  creosoting  facility  revealed  that 
the  microbial  population  in  the  contaminated  zone 
could  degrade  the  pollutants,  but  the  microorga- 
nisms were  not  found  that  could  degrade  the  test 
compounds  in  the  uncontaminated  zone.   At  the 
third  site,  organisms  in  the  uncontaminated  zone 
were  active   against   benzene,   toluene,   and   to  a 
W89r06957ee'  naphthalene-  (Cremmins-AEPCO) 


MANAGING    SALINE    WASTE    WATER    FOR 
LEACHING™™0"™       AN°       MINIM°M 

California  Univ.,  Riverside.  Graduate  Program  in 
Soil  Science. 

«?ornPnim^y  bibl'ographic  entry  see  Field  3C. 
Wsy-(J6963 


gaS?33?KEn  of  wastewater  or- 

North   Carolina   State   Univ.,    Raleigh.    Dept    of 
Civil  Engineering. 

^9-06966^   bibliographic   entry   see   Field    5D. 

5F.  Water  Treatment  and 
Quality  Alteration 


KINFTir0^  VAE«SATILITY  AND  GROWTH 

dL^eti£5.of  AN   aeromonas   HYDRO- 

WATER  ISOLATED  FROM  DRINKING 

Keuringsinstituut  voor  Waterleidingartikelen,  Riis- 
wyk  (Netherlands).  J 

D.  van  der  Kooij,  and  W.  A.  M.  Hijnen 
AK,.?rU   ?nd,    c  Environmental       Microbiology 

h  r^QR?  7  rV°',  54u  Na  "'  P  2842-2851,  Novem 
ber  1988.  7  fig,  6  tab,  42  ref. 

Descriptors:  'Aeromonas,  'Bacterial  physiology, 
'Drinking  water,  'Growth  kinetics,  'Water  treat- 
ment, 'Water  distribution.  Microbiological  studies 
Kinetics,  Organic  compounds,  Amino  acids.  Fatty 
acids,  Growth,  Glucose. 

The  nutritional  versatility  and  growth  kinetics  of 
Aeromonas  hydrophila  were  studied  to  determine 
the  nature  and  the  growth-promoting  properties  of 
organic  compounds  which  may  serve  as  substrates 
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for  the  growth  of  this  organism  in  drinking  water 
during  treatment  and  distribution.   A   total   of  69 
ditlerent  organic  compounds  were  tested  at  a  con- 
centration  of  2.5   g/L   as   growth   substrates.    A 
mixture  of  2 1  amino  acids  and  a  mixture  of  10  lone- 
chain  fatty  acids,  when  added  to  drinking  water 
promoted   growth   of  strain    M800   at    individual' 
compound  concentrations  as  low  as  0  1   ue  C/L 
Mixtures  of  18  carbohydrates  and    18  carboxylic 
acids  clearly  enhanced  growth  of  the  organism  at 
individual  compound  concentrations  above    1    ug 
C/L.   Growth   measurements   with   63    individual 
substrates  at  a  concentration  of  10  ug  C/L  save 
growth  rates  of  >   or   =  0.1  /h  with  two  amino 
acids,  nine  carbohydrates,  and  six  long-chain  fatty 
acids.  K  sub  s  values  were  determined  for  arginine 
glucose,   acetate,   and   oleate.    Data    indicate   that 
biomass   components,    such    as   amino   acids   and 
long-chain  fatty  acids,  can  promote  multiplication 
ot  aeromonads  in  drinking  water  distribution  sys- 
tems at   concentrations   as   low   as  a   few   ue/L 
(Author's  abstract)  e 

W  89-05  799 


OPERATING     POLICIES     FOR     RESERVOIR 

pumped-water  interties     Kt!,,lRVOIR 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 6 
For  primary  bibliographic  entry  see  Field  3B. 
W  07-0582 1 


WASTEWATER  RECYCLING  AND  WATER 
CONSERVATION  IN  COMMERCIAL  AND 
PUBLIC  FACILITIES:  CASE  HISTORIES 

W89-05867ry   b,bliographic  entrv  see   Field   5D. 


BIOLOGICAL  REGENERATION  OF  NITRATE- 
LOADED  ANION-EXCHANGE  RESINS  BY 
DENITRIFYING  BACTERIA, 

Wageningen  Water  Pollution  Control  Dent     Wa- 
geningen  (Netherlands). 
J.  P.  van  der  Hoek,  A.  B.  Griffioen,  and  A 
Klapwijk. 

^^"^  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  43,  No.  3,  p  213-222,  1988  7 
fig,  3  tab,  19  ref. 

Descriptors:  'Water  treatment,  'Anion  exchange, 
'Resins,  'Nitrates,  'Denitrification,  'Bacteria 
Sludge,  Brine  disposal,  Regeneration,  Sodium 
chloride. 

For  regeneration  of  nitrate-loaded  anion-exchange 
resins  large  quantities  of  salt  are  needed  while  the 
voluminous  concentrated  brine,  produced  during 
regeneration,  is  difficult  to  dispose  of.  These  prob 
lems  can  be  avoided  by  using  denitrifying  bacteria 
in  the  regeneration  process  of  the  resins.  Experi- 
ments showed  that  resins  could  be  regenerated  by 
a  denitrifying  sludge  suspension  containing  7  g/cu 
dm  NaCl.  However,  the  process  proceeded  slowly 
compared  with  conventional   regeneration.   After 
24  h  of  regeneration  the  resin  still  contained  18% 
nitrate  relative  to  the  total  capacity.  The  break- 
through curve  of  a  biologically  regenerated  ion- 
exchange  resin  was  characterized  by  nitrate  leak- 
age whereas  nitrate  breakthrough  started  sooner 
resulting  in  a  nitrate  capacity  which  was  only  72% 
as  compared   with   a  conventionally   regenerated 
ion-exchange  column.  (Author's  abstract) 
W89-05905 


BACKFLOWG  A  WATER  SYSTEM  AGAINST 

United  McGill  Corp..  Columbus,  OH. 

D.  Arthurs. 

Consulting/Specifying  Engineer  CSENE9,  Vol   4 

No.  4,  p  78-81,  October  1988.  3  fig,  1  tab. 

Descriptors:  'Sanitary  engineering,  'Water  pollu- 
tion prevention,  'Water  mains,  'Backflow  'Hy- 
draulic equipment,  Hydraulic  valves,  Municipal 
water,  Drinking  water,  Siphons,  Accidents.  Main- 
tenance. 

Backflow,  the  reversal  of  the  normal  How  of  water 
through  a  water  system,  may  occur  wherever  a 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


potential  or  structural  connection  exists  between  a 
water  system  and  any  other  source  or  system  of 
water  or  liquid.  Backflow  in  a  municipal  water 
system  is  caused  by  either  of  two  conditions:  (1) 
backsiphonage-where  the  pressure  in  the  drinking 
water  system  becomes  less  than  atmospheric  due  to 
a  vacuum  or  partial  vacuum  in  that  system;  (2) 
backpressure--where  the  pressure  in  the  nonpota- 
ble  water  system  exceeds  that  in  the  drinking  water 
system.  It  is  estimated  that  25%  of  all  city  water 
system  cross-connections  are  unprotected  from 
backflow.  Such  cross-connections  can  become 
problematic  and  endanger  the  quality  of  the  pota- 
ble water  supply  when  an  accident,  sudden  disrup- 
tion in  service  due  to  broken  pipes,  water  line 
maintenance,  etc.,  causes  a  change  in  system  pres- 
sure, allowing  backflow  to  contaminate  or  pollute 
the  water  supply.  Backflow  preventers  can  elimi- 
nate this  problem.  These  assemblies  are  of  two 
general  types:  (1)  double  check  valve  assemblies- 
these  should  be  used  as  protection  for  all  direct  or 
indirect  water  connections  through  which  nonha- 
zardous  foreign  materials  might  enter  the  system; 
(2)  reduced  pressure  assemblies-these  should  be 
installed  as  protection  for  all  direct  or  indirect 
connections  were  the  system  may  be  subject  to 
backflow  from  toxic  chemicals,  sewage  or  other 
lethal  substances.  Many  communities  are  in  the 
process  of  setting  up  cross-connection  programs  to 
protect  the  drinking  water  supply.  (Sand-PTT) 
W89-05918 


LOW-COST  WATER  AND  SANITATION: 
TASKS  FOR  ALL  THE  PEOPLE, 

International  Reference  Centre  for  Community 
Water  Supply  and  Sanitation,  The  Hague  (Nether- 
lands). 

D.  Narayan-Parker. 

World  Health  Forum  WHFODN,  Vol.  9,  No.  3,  p 
356-360,  1988.  1  ref. 

Descriptors:  *Public  health,  'Sanitation,  *Drinking 
water,  'Developing  countries,  'Community  devel- 
opment, 'Indonesia.  Surveys,  Planning,  Water 
quality,  Coliforms. 

Schemes  for  the  provision  of  water  and  sanitation 
in  urban  fringe  or  rural  communities  of  the  Third 
World  are  unlikely  to  realize  their  full  potential  if 
they  are  put  into  effect  by  centrally  directed  engi- 
neers with  little  or  no  reference  to  local  aspirations 
and  preferences.  Extensive  consultation  with  the 
people  who  are  going  to  use  the  services  should 
take  place  from  the  outset,  and  women  should 
figure  prominently  in  the  process.  The  practicali- 
ties of  achieving  this  are  considered  in  relation  to  a 
field  study  conducted  in  Indonesia.  Fecal  coliform 
counts  from  sources  of  water  ranged  from  0-5344/ 
100  ml;  the  geometric  mean  was  17.7.  For  water  in 
carrying  containers  the  corresponding  means  for 
carrying  containers  and  storage  containers  were 
140.6  and  128.1.  These  findings,  in  addition  to 
information  on  water-handling  obtained  through 
observation  and  during  household  interviews, 
clearly  indicated  that  the  way  women  and  children 
were  handling  water  contaminated  it.  There  was  a 
strong  negative  correlation  between  the  presence 
of  children  aged  0-4  years  in  households  and  water 
quality.  It  was  also  observed  that  78%  of  drinking 
water  containers  were  kept  within  the  reach  of 
young  children.  Unless  women  and  children  to 
change  the  way  they  handle  drinking  water  in  the 
home,  it  will  continue  to  be  polluted  despite  im- 
provements at  the  source.  (Author's  abstract) 
W89-05924 


NOVEL  METHOD  FOR  LIBERATING  VIRAL 
NUCLEIC  ACID  FOR  ASSAY  OF  WATER  SAM- 
PLES WITH  CDNA  PROBES, 
Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 
Immunology. 

For  primary  bibliographic  entry  see  Field  5A. 
WX9-05944 


IRON  AND  MANGANESE  REMOVAL  FROM  A 
GROUNDWATER  SUPPLY, 

Arber  (Richard  P.)  Associates,  Inc..  Denver,  CO. 
W.  Lorcnz,  K.  Seifert,  and  O.  K.  Kasch. 
Public  Works  PUWOAH,  Vol.   119,  No.   12,  p  57- 
58,  November  1988.  3  ref. 


Descriptors:  'Iron,  'Manganese,  'Water  treat- 
ment, 'Groundwater.  Cost  analysis,  Colorado. 
Planning,  Filter  media,  Design  criteria,  Water 
treatment  facilities,  Capital  costs 

The  treatment  options  and  planning  techniques 
used  by  the  town  of  Castle  Rock  (Colorado)  for  a 
new  water  treatment  facility  are  described  Castlc 
Rock  officials  assessed  the  available  treatment  op- 
tions for  dissolved  iron  and  manganese  removal 
and  selected  potassium  permanganate  as  the  pri- 
mary oxidant  to  be  followed  by  manganese  green- 
sand.  A  backup  prechlorination  system  for  oxida- 
tion was  also  installed.  In  addition,  to  prevent 
excess  headloss  buildup  in  the  manganese  green- 
sand  filter  media,  an  anthracite  carbon  cap  was 
used  as  the  top  filter  medium  for  precipitate  re- 
moval. It  is  recommended  that  a  treatability  study 
be  performed  to  determine  individual  design  crite- 
ria to  allow  for  specific  site  conditions.  The  town 
also  assessed  the  capital  and  operation  and  mainte- 
nance costs  for  both  treatment  at  individual  well 
fields  and  a  centralized  location  for  treatment  of  a 
cluster  of  well  fields.  The  results  indicate  that  it  is 
more  economical  to  provide  centralized  water 
treatment  even  though  there  are  capital  costs  asso- 
ciated with  piping  raw  water  from  the  individual 
well  fields  to  the  central  facility.  (Miller-PTT) 
W89-06009 


DISJUNCTIVE  KRIGING  AS  AN  APPROACH 
TO  MANAGEMENT  DECISION  MAKING, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-06073 


DEVELOPMENT  OF  THE  FLAVOR  PROFILE 
ANALYSIS  METHOD  INTO  A  STANDARD 
METHOD  FOR  SENSORY  ANALYSIS  OF 
WATER, 

Drexel    Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06101 


RELATIONSHIP  BETWEEN  CONCENTRA- 
TION AND  SENSORY  PROPERTIES  OF  2- 
METHYLISOBORNEOL  AND  GEOSM1N  IN 
DRINKING  WATER, 

Osaka  Prefecture   Water  Works   Bureau  (Japan). 

Water  Testing  Station. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06102 


CORRELATION  BETWEEN  THRESHOLD 
ODOR  NUMBERS  AND  THE  CONCENTRA- 
TION OF  ODOROUS  SUBSTANCES  IN 
WATER, 

Kyoto  Municipal   Water  Works  Bureau  (Japan). 

Water  Quality  Lab. 

M.  Tomita,  N.  Ichikawa,  and  T.  Goda. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  8/9,  p  27-30,  1988.  4  fig,  5  ref. 

Descriptors:  'Odors,  'Model  studies,  'Odor  con- 
trol, 'Taste,  'Water  treatment,  'Organoleptic 
properties,  Organic  compounds.  Statistical  analy- 
sis, Temperature,  Algae,  Cyanophyta,  Alcohols, 
Hydrocarbons,  Chlorine,  Water  quality. 

A  series  of  experiments  was  undertaken,  using 
geosmin  and  2-  methylisoborneol  (MIB)  as  test 
compounds,  to  ascertain  the  actual  correlation  be- 
tween the  threshold  odor  number  (TON)  and  con- 
centration of  odorous  substances  in  water.  Fifteen 
replicates  were  provided  for  each  sample,  and  the 
mean  value  of  data  from  two  experienced  TON 
test  experts  was  used  to  obtain  the  TON  value. 
The  relationship  between  the  TON  and  the  con- 
centration of  odorous  substances  for  each  sample 
was  investigated  by  using  least  square  methods, 
and  goodness  of  fit  to  the  Weber-Fechner  Law  and 
the  Stevens  Law  was  determined.  The  Stevens  log- 
log  model  was  found  superior  to  the  Weber- 
Fechner  model  for  describing  the  relationship  be- 
tween TON  and  concentration.  Addition  of  small 
amounts  of  citral  or  leaf  alcohol  to  water  with  off- 
flavors  was  found  to  reduce  the  perceived  TON 


significantly  This  suggests  the  possibility  of  i 
such  chemicals  as  masking  agents  for  deodc 
tion.  Such  treatment  would  be  ecoi 
tractive,  since  the  cost  of  adding  these  compo 
to  drinking  water  would  be  less  than  the  co 
deodonzation  with  powdered  activated  cai 
(Doria-PTT) 
W89-06104 


FLAVOR-PROFILE    ANALYSIS:    AN    OR 
TIVE     SENSORY     TECHNIQUE     FOR 
IDENTIFICATION     AND     TREATMENT 
OFF-FLAVORS  IN  DRINKING  WATER, 

Southern  California  Metropolitan  Water  Dig 

La  Verne.  Water  Quality  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06105 


DETECTION    OF    TASTE    AND    ODOR 
OSAKA'S  DRINKING  WATER, 

Osaka  Prefecture   Water  Works  Bureau  (Ja 
Dept.  of  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 
W  89-06 106 


POTENT  ODOUR-CAUSING  CHEMK 
ARISING  FROM  DRINKING  WATER  DI 
FECTION, 

Alberta  Univ..   Edmonton.   Dept.   of  Civil  I 

neering. 

S.  E.  Hrudey,  A.  Gac,  and  S.  A.  Daignault. 

Water  Science  and  Technology  WSTED4, 

20,  No.  8/9,  p  55-61,  1988.  2  fig,  2  tab,  3] 

Descriptors:  'Odors,  'Disinfection,  'Water  I 
ment,  'Water  pollution  sources,  'Drinking  w 
Organoleptic  properties,  Edmonton,  Alberta 
ganic  compounds,  Amino  acids,  Chlorini 
Chromatography,  Gas  chromatography, 
spectrometry,  Pollutant  identification.  Rural  i 

A  series  of  circumstantial  observations  surroui 
transient  but  severe  taste  and  odor  incidents  d 
the  spring  thaw  in  Edmonton  suggested  tl 
group  of  low-molecular-weight  aldehydes 
have  been  responsible  for  the  problem.  The  1 
ture  indicated  that  these  compounds  have 
detection  thresholds  and,  as  such,  should 
been  readily  detected  in  water  supplies.  The  1 
ture  also  suggested  that  some  common  amino 
could  have  provided  the  precursor  for  the 
hydes  by  reaction  with  the  oxidants  used  for  i 
fection.  Experiments  were  conducted  that 
firmed  the  ability  of  chlorine  and  chloramin 
produce  the  odorous  aldehydes.  Unfortunatel 
data  were  collected  at  the  time  of  the  even 
determine  amino  acid  concentrations  in  the 
water.  However,  a  single  sample  of  treated  j 
at  the  time  of  the  peak  odor  intensity  show 
Total  Kjehldahl  Nitrogen  of  1.45  mg/L,  whi 
abnormally  high  for  the  North  Saskatchi 
River.  Furthermore,  the  nature  of  the  rural  r 
would  be  expected  to  be  enriched  in  amino  s 
Amino  acid  concentrations  previously  report 
water  treatment  plants  would  be  sufficier 
produce  odor  problems  if  quantitatively  oxid 
Considering  all  the  evidence,  there  seems  to 
reasonable  possibility  that  transient  odor  pro! 
may  arise  in  water  treatment  plants  which  e> 
ence  appropriate  amino  acid  loadings  in  their 
water,  or  within  their  process  as  a  result  of  bic 
cal  activity,  and  which  provide  appropriate  o 
tion  conditions  with  either  chlorine  or  ch 
mines.  The  specific  oxidation  conditions  u 
affect  this  process  remain  to  be  determined  an 
currently  under  investigation.  (Doria-PTT) 
W 89-06 109 


SIMPLE     EXTRACTION     PROCEDURE 

MODERATELY      VOLATILE      TASTE 

ODOR    COMPOUNDS    SUCH    AS    GEOS 

AND      2-METHYLISOBORNEOL:      METI 

AND  APPLICATIONS, 

National  Water  Research  Inst..  Burlington  (0 

io). 

For  primary  bibliographic  entry  see  Field  5A. 
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R    DECOMPOSITION    BY    THE    YEAST 

OIDA. 

(  Bni\    (Japan).  Dept.  of  Environmental  and 

iry  Engineering. 

nutomo 

■  Science  and  Technolog\    WSTED4    Vol 

v8/9.  p  157-162.  1988.  8  fig.  6  ref. 

ipiors:  •Yeasts,  'Decomposition,  'Biological 
icnt.  'Water  treatment  'Odor  control. 
.  Organoleptic  properties.  Metabolism.  Mi- 
ddles. Filters.  Alcohols,  Plastics, 
se.  Sand  fillers 

il  microorganisms  that  can  decompose  2- 
lisoborneol  (MIB)  were  isolated  from  a  slow 
Iter.  A  yeast  (Candida  sp.)  with  rather  limit- 
decompose  MIB  was  used  as  an 
vc  microorganism  because  of  its  safety  and 
nence  of  handling  in  the  laboratory.  After 
ing  the  ability  of  the  yeast  to  decompose 
t\  a  liquid  medium,  it  was  immobilized  in  a 
Kluced  from  10%  polyvinyl  alcohol  (PVA). 
I  materials,  such  as  plastic  and  glass,  were 
with  the  immobilized  yeast,  and  were  used 
•riments  on  the  decomposition  of  MIB.  MIB 
composed  by  the  gel,  which  demonstrated 
mdida  continued  to  grow  in  the  PVA  gel, 
!  from  the  amount  of  MIB  decomposed 
PTT)  F 
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DECOMPOSITION   BY   AN   IMMOBI- 
CRLDE  ENZYME, 

Univ.  (Japan).  Dept.  of  Environmental  and 
|f  Engineering. 

itomo.  Y.  Ohmura,  S.  Ito,  and  R.  Takaya 
Science  and  Technology  WSTED4    Vol 
8/9,  p  163-166,  1988.  7  fig,  5  ref. 

tors:  »Odor  control,  'Decomposition,  'En- 
Water  treatment,  'Yeasts,  Odors,  Organo- 
roperties.  Proteins,  Glucose,  Alcohols  Fil- 
iation. Sand  filters. 

^  enzyme  or  protein  which  can  decompose 

lisoborneol  (MIB)  was  isolated  by  ultra- 

eftaods  from  a  yeast  (Candida  sp.).   The 

f  this  enzyme   to  decompose   MIB   was 

d   under  different   chemical   conditions 

effects  of  glucose,  ethanol,  and  adenosine 

spnate  (ATP)  on  this  decomposition  reac- 

ne  tested  empirically.  The  crude  enzyme 

nobihzed   in   a   polyvinyl   alcohol   (PVA) 

*  was  used  to  study  the  decomposition 

at  the  laboratory  scale.  Since  the  PVA  gel 

'  soft  and  limp,  seven  sheets  of  the  gel 

ed  between  wire  nets  to  form  a  rotating 

n.  In  one  experiment,  ATP  (0.41  mM) 

se  (1  g/L)  were  added  to  the  inorganic 

:dmm.  and   disks  were   rotated   at   high 

-0  rpm)  It  was  found  that  the  immobilized 

izyme  could  decompose  MIB  to  a  small 

inatural   (lake)   water   without   ethanol. 

22 


duced.  Cultures  that  degraded  MIB  were  isolated 
and  enumerated.  Degradation  occurred  only  in 
mixed  cultures.  MIB  supported  growth  as  sole 
carbon  source  at  1-6.7  mg/L.  MIB  at  10  micro- 
grams/!, was  also  degraded  in  sterile  lake  water 

Tw  oed  W"h  Washed  bacleria-  The  degradation 
ot  MIB  at  both  micrograms/L  and  mg/L  levels 
took  from  7  days  to  more  than  2  weeks  Despite 
the  relative  recalcitrance  of  MIB,  degradation  oc- 
curred in  cultures  representing  a  variety  of  lake- 
water  and  sediment  samples,  indicating  widespread 
occurrence  of  potential  MIB  degraders  in  reser- 
voirs in  which  MIB  is  produced.  Thus,  the  poten- 
tial exists  for  in  situ  degradation  of  MIB  in  these 
reservoirs  by  indigenous  bacteria.  How  this  proc- 
ess might  be  enhanced  is  a  practical  question  still 
unanswered.  (Author's  abstract) 
W89-06128 


!UL  DEGRADATION  OF  2-METHYLI- 

California  Metropolitan  Water  District 

Water  Quality  Branch. 

re.  R  L.  Wolfe,  and  E.  G.  Means 
;ience  and  Technology   WSTED4    Vol 
'9,  p  205-210.  1988.  2  fig,  23  ref 

"•■>  *Odor-producing  algae.  'Bacteria 
adat.on.  'Odors.  'Water  treatment.  Or^ 
?  Properties.  Isolation.  Microbiological 
'lOWtn  media.  Reservoirs.  Sediments. 

Wborneol  (MIB)  is  a  musty-odored  com- 
curnng  in  natural  waters  that  is  difficult 
-  Dy  conventional  water  treatment  meth- 
:gradaiion  may  be  an  alternative  for  its 
ram  drinking  water.  Studies  were  under- 
lerrnine  the  conditions  enhancing  MIB 

e  Mm°JSO'ate  and  idemif>  ,he  bacteria 
,  k  „r .?  deSraders  "ere  enriched  using 

noculated  with  water  and  sediment  sam- 
roervoirs  where  MIB  is  seasonallv  pro- 


OVERVIEW    OF   TECHNOLOGY    FOR    CON- 

wR*to»ING     OFFFLAVORS     IN     DRINKING 
WAIER, 

Southern  California  Metropolitan  Water  District 

La  Verne. 

M.  J.  McGuire,  and  J.  M.  Gaston. 

Water  Science  and  Technology  WSTED4    Vol 

20,  No.  8/9,  p  215-228,  1988.  2  fig.  2  tab.  61  ref 

Descriptors:  'Taste,  'Water  treatment,  'Water 
analysis,  'Odor  control.  Organoleptic  properties. 
Reviews,  Drinking  water,  Aeration,  Oxidation 
Activated  carbon,  Biological  treatment,  Reser- 
voirs, Ozone,  Chemical  analysis.  Water  quality 
management,  Filtration,  Odors,  Technology 

Treatment  methods  for  controlling  off-flavors  in 
drinking    water   are    reviewed.    A    three-pronged 
attack  on  off-flavor  problems  in  drinking  water  is 
suggested  that  consists  of  (1)  analytical  methods 
(2)  source  control,  and  (3)  treatment.  Sensory  and/ 
or  chemical  analytical  methods  are  crucial  to  the 
success  of  any  control  strategy.  Without  at  least 
one  reliable  analytical  method,  source  control  will 
be   difficult,    if  not    impossible,    and    hit-and-miss 
treatment   will   result.    Many   utilities  are   finding 
flavor  profile  analysis  and   closed-loop   stripping 
analysis  to  be  reliable  tools  in  dealing  with  off 
flavor  problems.  Source  control  is  also  important 
as  it  is  usually  cheaper  than  chemical  treatment' 
hor  utilities  that  can  control  their  source  of  supply 
treatment  may  not  be  necessary.  Also,  treatment 
processes  can  be  overwhelmed  if  source  control  is 
not  practiced    At  the  very  least,  an  early  warning 
system  should  be  in  place  to  warn  treatment  plant 
operators  to  adjust  chemical  dosages  or  institute 
new    treatment    procedures.    The    most    effective 
treatment  processes  for  the  control  of  off-flavors 
are  powdered  activated  carbon  and  granular  acti- 
vated carbon.  Ozone  at  higher  dosages  and  ad- 
vanced oxidants  (such  as  ozone/hydrogen  perox- 
ide) have  shown  excellent  potential  for  controlling 
even  2-methylisoborneol  and  geosmin.  Widespread 
use  of  advanced  oxidation  processes  will  have  the 
dual   benefit   of  controlling   trihalomethanes   and 
producing  drinking   water  with   few,  if  any    off- 
flavor  problems.  (Author's  abstract) 
W89-06130 


GAC.  Filtrasorb-400  was  used  and  the  empty-bed 
contact-time  of  the  GAC-filters  was  21   mm.  The 
ozone  dosage  varied  from  2  to  5  mg  OVL    To 
simulate    water    blooms,    commercially    produced 
geosmin     and     2-methylisoborneol     (MIB)     were 
ion       /?  ',he  water  in  concentrations  from  10  to 
IW  ng/L.  Large  variations  in  the  concentration  of 
geosmin  and  MIB  were  demonstrated  in  both  treat- 
ment lines.  However,  the  threshold  odor  limit  was 
exceeded  for  both  compounds  several  times    The 
OAC-process   showed    better   geosmin    and    MIB 
removal    than    the    ozonation-GAC    combination, 
ttiis  could  be  interpreted  as  indicating  that  the 
ozonation  process  was  forming  organic  oxidation 
h^t'd  V       Tre  comPeting  with  the  geosmin 
and  MIB  for  adsorption  sites  on  the  GAC    This 
phenomenon  is  currently  being  studied.  A  slightly 
higher  total  organic  compound  (TOC)  uptake  was 
observed    on    the   ozonation-GAC    treatment    line 
compared  to  the  GAC  treatment  line.  The  satura- 
l0"of.,hJe  GAC-columns  with  TOC  was  seen  after 
8,000  bed-volumes  on  both   treatment   lines    The 
possible  effect  of  residual  ozone  on  the  treatment 
efficiency  of  the  GAC  filters  is  being  studied  by 
placing   a   post   ozone   contactor  detention   basin 
before  the  GAC-columns.  (Author's  abstract) 
W89-06131  ' 


PILOT  SCALE  STUDIES  OF  GEOSMIN  AND  2- 
METHYLISOBORNEOL  REMOVAL 

Arq^a,,ea,mrN°rWegian   Wa,er  Technology  Centre 
of  Oslo  (Norway). 

E  A  Vik.  R.  Storhaug.  H.  Naes,  and  H  C 
Utkilen. 

^at£r  So'^nce  and  Technology  WSTED4,  Vol 
20,  No.  8/9,  P  229-236,  1988.  5  fig,  1  tab,  13  ref 

Descriptors:  'Water  treatment,  'Cyanophyta, 
Pilot  plants,  'Odor  control,  Taste,  Odors.  Organ- 
oleptic properties,  Oscillatoria,  Algae,  Activated 
carbon,  Ozonation.  Filtration.  Filters.  Eutrophica- 
tion.  Organic  compounds. 

Water  blooms  of  Oscillatoria  bornettii,  a  producer 
ot  otl-llavor  compounds,  occasionally  occur  in 
Lake  Mjoesa  in  Norway.  A  new  water  works  is 
planned  to  alleviate  the  associated  taste  and  odor 
problems.  A  pilot  plant  was  constructed  in  1985 
and  a  continuous  water  treatment  study  was  per- 
formed oyer  a  one-year  period.  Granular  activated 
carbon    (GAC)    was   compared    with    ozonation- 


WATER  TREATMENT  SYSTEMS  AND  TECH- 
S?oYUNFD°SR    THE    REM°VAL   °F   °DOR 

SSKKE^r  Works  Bureau  <japan>- 

K.  Hattori. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  8/9,  p  237-244,  1988.  7  fig,  5  tab,  15  ref.' 

Descriptors:  'Water  treatment,  'Odor  control 
Technology,  Odors,  Organoleptic  properties,  Lake 
Biwa  Japan,  Filtration,  Activated  carbon,  Ozona- 
tion, Biological  treatment,  Organic  carbon. 

Compounds  responsible  for  a  musty  odor  in  Lake 
Biwa   (Japan)   include   2-methylisoborneol   (MIB) 
and  geosmin.  The  rapid  sand  filtration  system  nor- 
mally in  use  has  a  low  efficiency  for  the  removal  of 
such  odor  compounds,  so  a  study  of  the  following 
removal  technologies  was  undertaken:  powdered 
and    granular    activated    carbon    (PAC     GAC) 
ozone,   and   bio-film.   PAC   treatment   gave   poor 
results  and  is  not  a  viable  solution,  as  the  length  of 
odor  occurrence  is  excessive  for  such  a  treatment 
In    postozonation,    the   necessary   dosage   for   the 
removal  of  odors  below  the  detection  threshold 
odor  concentration  was  more  than  3  mg/L    Fur- 
thermore,   complicated    operation    conditions   are 
needed,  since  the  effective  concentration  of  ozone 
depends    on    the    water   conditions.    In    addition 
ozonation   can  produce  new  odorous  substances' 
I  herefore,  many  practical  problems  are  involved 
with  the  use  of  ozone.  Bio-film  contact  oxidation 
removed   geosmin,   but  not   MIB.   However    this 
treatment  had  an  excellent  effect  on  other  contami- 
nants, especially  ammonium  nitrogen.  GAC  treat- 
ment was  the  most  effective  treatment,  although 
when  the  removal  rate  of  organic  carbon  by  GAC 
dropped  to  30%,  the  odor  was  not  removed.  How- 
ever,  GAC   is  able   to   remove  odor  compounds 
completely,  even  if  the  time  period  of  odor  occur- 
rence is  about  40  days  during  a  year   (Doria-PTT) 
W89-06132 


FORMATION  AND  REMOVAL  OF  OFF-FLA- 
VOUR COMPOUNDS  DURING  OZONATION 

l  v  a™;!^^  THROUGH  BIOLOGICAL- 
LY ACTIVE  SAND  FILTERS, 

Linkoeping   Univ.   (Sweden).   Depi.   of  Water   in 
Environment  and  Society. 
B.  V.  Lundgren,  A.  Grimvall,  and  R.  Savenhed. 
Water   Science  and  Technology   WSTED4    Vol 
20.  No.  8/9.  p  245-253,  1988.  3  fig.  2  tab.   18  ref 

Descriptors:  'Odor  control.  'Taste.  'Biological  fil- 
ters, 'Ozonation,  'Filtration,  'Water  treatment 
Organoleptic  properties.  Filters,  Chromatography' 
Gas  chromatography,  Organic  compounds' 
Oxygen  requirements 

Formation  and  removal  of  off-flavor  compounds 
during  ozonation  and  during  filtration  through  bio- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


logically  active-  sand  filters  were  evaluated  by  gas 
chromatography  and  column  sniffing.  A  well  aer- 
ated sand  filter  (0.5  m  deep)  with  a  water  flow  rate 
of  25  mm/h  was  able  to  produce  an  almost  odor- 
less water  from  a  raw  water  with  a  strong  muddy 
and  earthy  off-flavor.  Frequently  occurring  off- 
flavor  compounds,  such  as  geosmin,  2-methyhso- 
borneol,  2,4.6-trichloroanisole,  l-octen-3-one,  and 
dimethyl  trisulfide,  were  all  effectively  removed, 
provided  the  oxygen  supply  was  sufficiently  high. 
The  removal  of  color,  however,  was  not  satisfac- 
tory. Treatment  with  ozone  removed  the  color  of 
the  water  and  caused  a  dramatic  change  in  odor 
quality.  Certain  off-flavor  compounds,  such  as 
geosmin  and  2-methylisoborneol,  decreased  in  con- 
centration, while  several  other  off-flavor  com- 
pounds, such  as  octanal,  increased  in  concentra- 
tion. The  ozonation  by-products  were  only  partly 
removed  during  sand  filtration,  and  the  filter  efflu- 
ent had  a  weak,  but  noticeable,  off-flavor.  Chroma- 
tographic sniffing  indicated  that  some  of  the  ozon- 
ation by-products  were,  in  fact,  less  amenable  to 
biodegradation  than  the  off-flavor  compounds  that 
were  removed  by  ozonation.  (Author's  abstract) 
W89-06133 


BIOLOGICAL  DEGRADATION  OF  MUSTY 
ODOR  COMPOUNDS,  2-METHYLISOBOR- 
NEOL AND  GEOSMIN,  IN  A  BIO-ACTIVATED 
CARBON  FILTER, 

Okayama  Univ.,  Kurashiki  (Japan).  Inst,  for  Agri- 
cultural and  Biological  Sciences. 
M.  Yagi,  S.  Nakashima,  and  S.  Muramoto. 
Water  Science  and  Technology  WSTED4,  Vol. 
20.  No.  8/9,  p  255-260,  1988.   1  fig,  4  tab,  7  ref. 

Descriptors:  *Biodegradation,  *Odor  control,  ♦Ac- 
tivated carbon,  'Biological  filters,  *Water  treat- 
ment, Filters,  Filtration,  Bacteria,  Bacillus,  Cyano- 
phyta.  Algae,  Sand,  Sand  filters. 

A  study  was  undertaken  to  confirm  the  degrada- 
tion of  musty  odor  compounds  by  some  bacteria 
attached  to  activated  carbon.  Raw  water  samples 
were  drawn  through  an  activated  carbon  column 
and  musty  odor  compounds  on  the  carbon  were 
extracted  and  analyzed  by  gas  chromatography. 
The  concentration  of  2-methylisoborneol  (MIB)  in 
the  filtrates  from  bio-activated  columns  inoculated 
with  Bacillus  subtilis  was  <  0.06  mg/L  in  the  first 
experiment  and  <  0.16  mg/L  in  the  second.  In  the 
control  activated  carbon,  MIB  was  reduced  to  less 
than  the  detection  limit  (0.01  mg/L)  in  each  por- 
tion of  the  filtrate.  Therefore,  a  slight  break- 
through of  musty  odor  compounds  seems  to  occur 
with  bio-activated  carbon  filters  but  not  with  acti- 
vated carbon  filters.  The  ratio  of  biodegradation  to 
loading  was  56%  for  MIB  and  72%  for  geosmin. 
In  the  control  filter,  25%  of  MIB  was  degraded. 
This  value  is  unusually  high,  and  suggests  that  the 
control  filter  may  be  contaminated  by  bacteria. 
Several  filter  materials  were  compared  for  ease 
and  effectiveness  in  the  preparation  of  bio-activat- 
ed  carbon  filters.  The  adsorption  of  bacteria  on 
filters  of  sand  or  zeolite  was  insufficient  under  the 
experimental  conditions  used.  (Doria-PTT) 
W89-06134 


BEHAVIOR  OF  MUSTY  ODOROUS  COM- 
POUNDS DURING  THE  PROCESS  OF  WATER 
TREATMENT, 

Osaka   Prefecture  Water  Works   Bureau  (Japan). 

Water  Examination  Lab. 

K.  Ashitam,  Y.  Hishida.  and  K.  Fujiwara. 

Water   Science   and   Technology   WSTED4,   Vol. 

20.  No.   8/9.  p  261-267.    1988.   2  fig,  5  tab,  8  ref 

Descriptors:  *Odor-producing  algae,  'Odor  con- 
trol. *Walcr  treatment.  'Cyanophyta.  Algae,  Co- 
agulation, Sedimentation,  Sedimentation  basins, 
(  hlorination,  Pilot  plants.  Activated  carbon,  Chlo- 
rine, Residua!  chlorine,  Filtration,  Filters.  Sand 
filters. 

Geosmin  and  2-methylisoborneol  (Mill)  arc  two  of 
the  causativi  responsible  for  the  musty 

odoi    problem   in  drinking   watet     Geosmin   .ind 

MID   ill    raw    water   :>l    Osaka,    lapan   were   present 

both  iii  solution  and  in  a  suspended  form  mostly 

iati  d    with    the   host    cyanobaclen.i     deosmiii 

md  Milt  in    uspended  form  wen-  well  removed  by 


coagulation  and  sedimentation  alone.  Geosmin 
present  in  solution  could  be  removed  almost  to  an 
undetectable  level  in  the  rapid  sand  filter  of  a  pilot 
plant  where  no  pre-chlorination  was  practiced. 
Breakpoint  pre-chlorination,  however,  forced 
geosmin  and  MIB  present  inside  the  host  algae  to 
leak  into  the  water.  The  concentration  of  MIB 
decreased  in  a  sedimentation  basin  during  the  day- 
time, but  not  at  night  in  the  plant  practicing  break- 
point pre-chlorination.  Geosmin  and  MIB  were 
both  decomposed  under  sunlight  in  the  presence  of 
free  residual  chlorine.  (Author's  abstract) 
W89-06135 


OFFENSIVE  TASTES  AND  ODORS  OCCUR- 
RING AFTER  CHLORINE  ADDITION  IN 
WATER  TREATMENT  PROCESSES, 

Compagnie   Generale   des   Eaux,    Paris   (France). 

Centre  de  Recherche 

Y.  Levi,  and  J.  M.  Jestin. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  8/9,  p  269-274,   1988.   1  fig,  3  tab,  7  ref 

Descriptors:  'Odors,  Taste,  *Chlorination, 
'Water  treatment,  'Drinking  water,  Organoleptic 
properties,  Chlorine,  Paris,  France,  Water  quality, 
Hydrocarbons,  Chlorinated  hydrocarbons,  Biologi- 
cal treatment,  Chromatography,  Electron  capture 
gas  chromatography,  Ozonation. 

To  identify  and  eliminate  the  causes  of  tastes  and 
odors  in  drinking  water,  a  new  methodology  for 
absolute  threshold  flavor  determination  was  devel- 
oped, called  'up-and-down.'  A  study  was  undertak- 
en at  an  important  biological  treatment  plant  in  a 
suburb  of  Paris  over  a  period  of  one  year  to 
compare  results  from  physicochemical  analyses 
with  those  of  up-and-down  threshold  (UDT) 
values.  This  work  also  demonstrated  the  very  im- 
portant influence  of  chlorination  on  water  quality. 
A  number  of  physicochemical  parameters  like  pur- 
geable  and  total  organic  halogens  and  trihalometh- 
anes  were  shown  to  be  unsuitable  for  the  predic- 
tion of  UDT  values,  but  chromatographic  finger 
printing  after  closed-loop  stripping  analysis  extrac- 
tion and  electron  capture  detection  showed  a  possi- 
ble relationship  with  UDT.  Processes  involving 
dechlorination,  stripping,  and  ozonation  have  been 
developed  to  remove  chlorine-like  odors  from 
treated  water  supplied.  (Author's  abstract) 
W89-06136 


For  primary  bibliographic  entry  sec  Field  5fi 
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MATHEMATICAL  MODELLING  OF  i 
SIENT  BEHAVTOLR  OF  DEEP  BKIJ  H 
HON, 

Asian  Inst,  of  Tech..  Bangkok  (Thailand).  1 
Environmental  Engineering 
For    primary   bibliographic   entry   see   Fiel 
W  89-061 83 


PHOTOMETRIC  METHOD  FOR  THE  D 
MINATION  OF  LOW  CONCENTRATIOl 
HYDROGEN  PEROXIDE  BY  THE  PE 
DASE  CATALYZED  OXIDATION  OF 
DIETHYL-P-  PHENYLENEDIAMINL  (Dl 
Eidgenoessische  Anstalt  fuer  Wasserversc 
Abwasserreinigung  und  Gewaesserschultz 
bendorf  (Switzerland). 
H.  Bader,  V.  Sturzenegger,  and  J.  Hoigne 
Water  Research  WATRAG.  Vol.  22,  N< 
1109-1115,  September   1988.   5  fig,   1   tab, 

Descriptors:  'Hydrogen  peroxide,  *D 
water,  'Photometry,  'Water  treatment,  P( 
identification,  Oxidation,  Ozonation,  Chlor: 
Spectrophotometry,  Water  analysis 

The  concentration  of  hydrogen  peroxide  I 
in  distilled  water,  drinking  water  and  in  d 
types  of  surface  and  rain  waters  can  be 
determined  by  a  photometric  method  in 
N,N-diethyl-p-phenylenediamine  (DPD) 
dized  by  a  peroxidase  catalyzed  reaction.  1 
available  as  a  commercial  reagent.  In  all  wi 
oxidation  occurs  with  a  stoichiometric  facto 
and  leads  to  an  absorbance  (at  551  nm)  of  21 
or  -  500/M/cm  per  H202.  In  the  presence  < 
hydro-peroxides  H202  can  be  determined  t 
parison  with  a  blank  in  which  the  H202 
stroyed  with  sulfite,  and  the  sulfite  residual 
with  formaldehyde  The  detection  limit  is 
crograms/L  in  distilled  water  and  about  0.3 
grams/L  in  most  types  of  natural  waters  v 
cm  cells  and  a  spectrophotometer  are  usf 
DPD  method  is  considered  to  be  a  Candida 
standard  method  for  drinking  water  anal; 
cause  it  is  easy  to  perform  and  to  calibt 
absolute  determinations.  (Author's  abstract) 
W89-06185 


REDUCTION  OF  MUSTY  ODOR  SUBSTANCES 
IN  DRINKING  WATER:  A  PILOT  PLANT 
STUDY, 

Osaka   Prefecture  Water  Works  Bureau  (Japan). 

Kunijima  Purification  Plant. 

K.  Terashima. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  8/9,  p  275-281,  1988.  14  fig,  9  ref. 

Descriptors:  'Odor  control,  'Pilot  plants,  'Water 
treatment,  'Ozonation,  'Chlorination,  'Activated 
carbon,  Drinking  water,  Ozone,  Filters,  Sand  fil- 
ters. 

The  reduction  of  the  musty  odor  substances  2- 
methylisoborneol  (MIB)  and  geosmin  was  investi- 
gated using  a  60  cu  m/day  scale  pilot  plant.  The 
ozone  dose  rate  of  2-5  mg/L  was  sufficient  for  the 
reduction  of  MIB  and  geosmin,  and  their  reduction 
rates  were  between  75-100%.  Two  rapid  sand  fil- 
trates, one  pre-chlorinated  and  the  other  not  pre- 
chlormated,  were  introduced  to  the  granular  acti- 
vated carbon  (GAC)  filters.  Depending  on  which 
influent  was  used,  the  reduction  rates  were  differ- 
ent and  the  GAC  filter  which  filtered  the  water 
without  pre-chlorination  maintained  its  effective- 
ness in  removing  MIB  and  geosmin  longer  than  the 
oilier.  On  the  basis  of  these  results,  a  2,000  cu  m/ 
day  scale  demonstration  plant  was  constructed. 
The  results  of  one  year's  operation  demonstrated 
the  effectiveness  of  the  method  in  removing  musty 
Odor  substances  from  a  large  city  water  supply. 
(Author's  abstract) 
W89-06137 


AOUA1TC  OFF-FLAVOURS:   PAST,  PRESF2NT 
AND  FUTURE, 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 


EVALUATION  OF  A  CHLORAMINE  Dl 
POSITION  MODEL  INCORPORATING 
ERAL  ACID  CATALYSIS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  ani 
ronmental  Engineering. 
R.  L.  Valentine,  C.  T.  Jafvert.  and  S.  W.  Le 
Water  Research   WATRAG,  Vol.   22,  N 
1147-1153,  September  1988.   13  fig.  2  tab, 

Descriptors:  'Chlorination,  'Chloramines. 
lomethanes,  'Decomposition,  'Water  tre 
'Chlorine,  Model  studies.  Ammonia,  Pho 
Catalysts,  Silicates,  Carbonates,  Disinfectan 

An  existing  model  describing  the  slow  dec 
tion  of  chloramines  in  the  presence  of  exc 
monia  was  modified  to  incorporate  genei 
catalysis  of  monochloramine  disproportion 
key  reaction  in  determining  the  rate  of  chh 
loss.  Experiments  were  conducted  at  vario 
tion  conditions  in  the  presence  of  varying 
trations  of  phosphate  which  was  used  as  ar 
for  other  naturally  occurring  proton  done 
suits  were  used  to  obtain  an  estimate  of  the 
rate  constant  characterizing  the  effect  of  H 
and  to  demonstrate  the  validity  of  the 
model  formulation.  Measured  chloramine 
trations  compared  favorably  with  predictet 
indicating  that  inclusion  of  the  catalytic  e 
monochloramine  disproportionation  alone 
justified  in  assessing  the  effect  of  phosph 
analogy,  it  is  expected  that  similar  11 
proton  donors  such  as  those  of  carbon 
silicate  would  also  potentially  affect  only  n 
loramine  disproportionation  and  tli.'i  th(  ' 
model  should  be  better  able  to  assess  cnl 
decay  in  natural  waters.  (Author's  abstract) 
W89-06190 
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vM(H  INC  is  OF  THE  MASS  BALANCE 
riNKVIION  1\  MODELLING  DEEP 
RATION, 

u'«   lechnical  Unix    (Poland)   Faculty  of  San- 
■nd  Environmental  Engineering. 
M>rowski. 

;r  Research  WATRAG.  Vol  22.  No  10  p 
-1227.  October  1988    12  fig.  15  ref. 

riptors  'Water  treatment,  'Filtration.  *Math- 
K.al  models.  'Deep  filtration.  Mass  balance, 
rell.i.  Errors.  Accuracy.  Head  loss.  Suspended 

s 

iemaiK.il  modeling  of  deep  filtration  has 
>m  been  used  in  water  treatment  technology, 
!>  because  of  the  nonhomogeneity  of  floes 
ling  from  chemical  pretreatment  of  raw 
r  This  does  not  mean,  however,  that  mathe- 
al  methods  of  modeling  are  not  applied  in 
rch  on  complex  processes  accompanying  the 
nskm  flow  through  a  filter  bed.  The  mass 
oe  equation  is  usually  used  in  an  approximate 
obtained  after  omission  of  the  term  describing 
ime  gradient  of  solids  in  suspension  flowing 
gh  the  pores  of  the  medium.  The  errors  of 
;matical  modeling  of  deep  filtration  resulting 
mass  balance  simplification  were  investigated. 
>hed  data  on  filtration  experiments  with  algae 
rella)  were  used  to  estimate  the  discrepancies 
mputations  resulting  from  approximation  of 
iass  balance  equation.  Inequalities  were  used 
ml  the  solution  of  the  complete  filtration 
kms.  The  specific  deposit,  head  loss  and  mean 
titration  of  suspension  were  restricted  by 
and  under-functions.  The  oxer-function  was 
)  the  solution  of  the  filtration  equation  with 
iproximated  form  of  the  mass  balance  equa- 
nd  some  under-functions  were  constructed  on 
the  equations  being  analogous  to  the 
2-Leelerc-Le  Goff  equations.  In  this  way  the 
etions  between  time,  depth,  and  computation 

were  tested  It  was  confirmed  that  the  mass 
:e  simplification  has  no  significant  influence 
!  accuracy  of  calculations  of  head  loss  and 

concentration    of    suspension.    (Rochester- 


:r  pore  floccllation  as  a  mech- 
>I  IN  RAPID  filtration, 

mI  Coll.  of  Science  and  Technology,  London 
md).  Dept  of  Civil  Engineering. 
).  Graham. 

Research  WATRAG,  Vol.  22,  No  10  p 
238.  October  1988.  14  fig.  18  ref. 

ptors:  'Rapid  filtration,  'Model  studies 
r  treatment,  'Filters,  'Filtration,  'Computer 
\  'Flocculation,  Model  studies,  Perform- 
valuation.  Comparison  studies,  Kaolin,  Cati- 
Mymers.  Simulation,  Prediction 

xess  of  particle  capture  in  a  clean  rapid 
vas  simulated  using  a  computer  model  that 
urates  the  mechanisms  of  filter  pore  particle 
atton.  the  results  of  filtration  simulations 
met I  the  importance  of  the  particle-particle 
•  efficiency  factor  and  predict  that  under 
filtration  conditions  orthokinetic  floccula- 
particles  in  filter  pores  can  be  significant, 
er.  the  consequent  improvement  in  filter 
nance  as  expressed  by  the  filter  coefficient  is 
Comparative  laboratory  filtration  expen- 
ding kaolin  suspensions  destabilized  with  a 
S  polymer  suggest  that  filter  pore  floccula- 
ects  are  greater  than  predicted  by  computer 
ion.  (Author's  abstract) 
>218 


JBIxl    METABOLISM  OF  CYANOBAC- 

«  vr^DLCTS:      BATCH      CULTURE 
KJ™  APPLICATIONS  TO  DRINK- 
ATER  TREATMENT, 
Unix     Edmonton    Dept.  of  Microbiology, 
edorak.  and  P.  M.  Huck 

h  WATRAG,  Vol.  22.  No.  10.  p 
77,  October  1988.  8  fig,  2  tab.  30  ref.  Na- 
i,e?|rch  Council  (Canada)  Contract  31949- 


Descriptors:  'Water  quality.  'Microbiological 
studies,  "Cyanophyta,  'Metabolites.  'Water  treat- 
ment. Anabaena,  Photosynthesis,  Mineralization. 
Radioactive  tracers.  Tracer  studies.  Algae.  Eu- 
trophicatiotl,  Buffalo  Pound  Lake,  Saskatchewan. 
Drinking  water  sources.  Isotope  studies,  Culturing 
techniques.  Organic  carbon  removal,  Batch  cul- 
ture, Metabolism. 

Cultures   of   the   cyanobacterium    Anabaena   flos- 
aquae  were  grown  in  the  presence  of  C-14  labeled 
HC03  (-)  to  produce  labeled  products,  which  were 
fractionated  to  give  soluble  intracellular  and  extra- 
cellular materials  and  insoluble  particulate  materi- 
als   These   fractions   were   used   as   substrates   in 
batch  mineralization  studies.  Water  samples  from 
Buffalo   Pound   Lake  (Saskatchewan,   Canada),   a 
eutrophic  source  of  drinking  water,  were  used'  as 
the  source  of  the  heterotrophic  microbes.  The  he- 
terotrophs  typically  oxidize  over  65%  of  the  la- 
beled soluble  products  to  14C02.  The  particulate 
materials   from   A.   flos-aquae   cultures  were   less 
amenable  to  mineralization  and  the  mean  propor- 
tion of  label  recovered  as  14C02  was  43%.  Before 
mineralization,    the    apparent    molecular    weight 
(AMW)  of  the  majority  of  the  A.  flos-aquae  extra- 
cellular material  was  between  1000  and  3000  dal- 
tons.    Heterotrophic    metabolism    yielded    higher 
AMW     materials     and     late-eluting,     presumably 
lower  AMW,   materials.   Samples  collected  from 
Buffalo  Pound  Lake  during  the  annual  cyanobac- 
terial  bloom  were  incubated  in  the  presence  of  C- 
14  labeled  HC03(-).  Experiments  with  these  solu- 
ble labeled  products  showed  that  they  were  miner- 
alized  to   the   same   extent   as   the   A.    flos-aquae 
products  and  that  high  AMW  material  remained. 
The  present  results  show  that  the  photosynthesized 
soluble  products  of  cyanobacteria  are  readily  min- 
eralized by  heterotrophic  microorganisms  and  that 
microbiological  pretreatment  of  raw  water  should 
reduce  the  total  organic  carbon  concentration  in  a 
drinking  water.  (Author's  abstract) 
W89-06223 


INFLUENCE  OF  METAL  IONS  RELEASED  BY 
AN  ACTIVATED  CARBON  ON  THE  ADSORP- 
TION OF  ORGANICS:  THE  ROLE  OF  CALCI- 
UM IONS  (INFLUENCE  DES  IONS  METALLI- 
QUES  LIBERES  PAR  UN  CHARBON  ACTIF 
SUR  L'ADSORPTION  DE  MICROPOLLUANTS 
ORGANIQUES:  LE  ROLE  DES  IONS  CALCI- 
UM), 

Limoges  Univ.  (France).  Lab.  de  Genie  Chimique 
Traitement  des  Eaux. 
M.  Mazet,  A.  Yaacoubi,  and  P.  Lafrance 
Water  Research  WATRAG,  Vol.  22,  No    10    p 
1321-1329,   October    1988.    11    fig,   3   tab,   26   ref 
English  summary. 

Descriptors:  'Calcium,  'Water  treatment,  'Ca- 
tions, 'Activated  carbon,  'Adsorption,  'Sodium 
lauryl  sulfate,  'Chemical  water  treatment,  Kinet- 
ics. Electrostatic  interactions,  Surfactants. 

Calcium  ions  have  been  shown  to  significantly 
increase  the  adsorption  of  organics  or  micropollu- 
tants  found  in  water  supplies  onto  activated 
carbon.  An  attempt  was  made  to  quantify  the 
effect  of  calcium  ion  concentration  on  the  adsorp- 
tive  capacity  of  a  powdered  activated  carbon 
(PAC)  for  sodium  lauryl  sulfate  (LS).  Measure- 
ments of  sorption  kinetics  of  LS  were  made  using  a 
PAC  treated  in  three  ways:  (1)  untreated,  (2) 
washed  with  distilled  water  before  use,  and  (3) 
washed  with  IN  HCI  before  use.  Washing  the 
PAC  before  conducting  an  adsorption  study  dimin- 
ished the  effectiveness  of  the  PAC  in  removing 
LS.  These  results  may  be  related  to  the  surface 
ionic  content  of  the  PAC,  especially  the  calcium 
content:  the  untreated  PAC  may  contain  50  micro- 
mol  Ca(2  +  )/g  of  carbon,  whereas  the  PAC 
washed  with  distilled  water  released  42  micromol 
Ca(2  +  )/g  of  carbon  and  the  PAC  washed  with  IN 
HCI  released  75  micromol  Ca(2-f  )/g  of  carbon 
Decreasing  the  molar  ratio  of  LS/Ca(2  +  )  caused 
an  increase  in  the  removal  of  the  LS.  The  influence 
of  the  order  of  mixing  of  the  adsorbates  LS  and 
Ca(2  +  )  with  PAC  was  demonstrated  using  sorp- 
tion kinetic  curves.  Results  indicated  that  the  resid- 
ual concentration  of  LS  in  solution  was  not  affect- 
ed by  the  order  of  mixing  adsorbates  and  PAC 
when  the  molar  ratio  of  LS/Ca(2  +  )  is  1.0.  Such 


results  support  the  assumption  that  calcium  ions 
specifically  interact  with  the  carbon  surface  to 
increase  the  adsorption  of  LS.  The  electrostatic 
interactions  between  PAC  and  Ca(2+)  were  exam- 
ined by  zeta  potential  measurements  of  the  PAC 
Whereas  micromolar  concentrations  of  LS  caused 
a  marked  reduction  in  the  negative  surface  charges 
of  the  PAC,  Ca(2  +  )  induced  a  rapid  neutralization 
of  the  zeta  potential.  Neutralization  of  negative 
functional  groups  is  strongly  related  to  the  increase 
of  the  maximum  adsorption  capacity  of  the  PAC 
for  LS.  The  role  of  Ca(2  +  )  in  adsorption  of  LS 
indicates  that  the  carbon  efficiency  in  removing 
anionic  compounds  can  be  improved  significantly 
by  the  addition  of  micromolar  quantities  of  salt  in 
solution.  (Author's  abstract) 
W89-06230 


WATER  RESOURCES  DEVELOPMENT  MAN- 
AGEMENT  AND  QUALITY  CONTROL  IN 
ILORIN  METROPOLIS,  NIGERIA, 

Ilorin  Univ.  (Nigeria).  Dept.  of  Geography. 
R.  O.  Oyegun. 

Aqua  AQUAAA,  No.  5,  p  233-240,  1988  4  fie  7 
tab,  1 5  ref.  6' 

Descriptors:  'Water  management,  'Nigeria 
'Water  supply  systems,  'Water  quality  control' 
Water  treatment  facilities,  'Water  resources  de- 
velopment, Human  population,  Operating  policies 
History,  Ilorin. 

The  characteristics  of  the  Ilorin,  Nigeria,  water 
supply  system  are  described,  including:  population 
growth  in  the  service  area,  Asa  Dam  and  catch- 
ment area,  rainfall  and  discharge  in  the  catchment, 
the  distribution  system,  the  treatment  plant,  quality 
control,  and  contaminants  in  the  water  (organic 
pollutants).  Water  resources  are  abundant  in  Ilorin, 
but  the  city  often  experiences  water  shortages' 
Water  development  is  progressing  behind  schedule 
and  management  of  what  exists  is  poor,  because  of 
unskilled  personnel  and  financial  constraint.  Some 
areas  of  the  town  have  no  water  at  because  of 
topography  and  distance  from  the  gravity-powered 
reservoirs.  Water  quality  is  not  always  good.  Rea- 
sons for  the  poor  management  and  quality  of  the 
Ilorin  water  supply.  Certain  chemicals  such  as 
chlorine  show  a  decreasing  gradient  in  concentra- 
tion from  the  treatment  plant  to  the  stand  pipes 
within  the  city.  Monitoring  points  along  the  distri- 
bution mains  to  boost  the  concentration  of  neces- 
sary chemicals  in  domestic  supply  or  at  least,  their 
concentration  at  the  treatment  plant  should  be 
increased.  (Rochester-PTT) 
W89-06233 


ECONOMICAL  SAFEGUARDING  OF  WATER 
SUPPLY:  THE  WATER  PRICE, 

Gelsenwasser  AG.,  Gelsenkirchen  (Germany, 
F.R.). 

H.  Gundermann. 

Aqua  AQUAAA,  No.  5,  p  241-248,  1988.   10  fig. 

Descriptors:  'Water  supply.  'Economic  aspects, 
'Management  planning,  'Pricing,  Water  demand 
Projections,  Investment,  Water  quality,  West  Ger- 
many, Water  costs,  Utilities. 

The  importance  of  the  water  price  in  utility  plan- 
ning is  discussed.  The  price  of  water  is  the  decisive 
instrument  for  the  long-term  safeguarding  of  reve- 
nues, but  remains  too  much  a  'matter  of  politics." 
Only  economically  sound  water  supply  systems  are 
able  to  provide  sufficient  quantity  and  quality  of 
drinking  water  at  any  time.  More  than  other 
branches  of  industry,  the  public  water  supply  utili- 
ty has  to  rely  on  a  long-term  forecast  indicating  all 
technical  and  economic  data.  The  influence  of 
factors  of  the  water  demand  are  much  more  diffi- 
cult to  judge  than  the  demand  itself.  The  expected 
population  trend  plays  an  important  part  in  plan- 
ning water  demand.  Investments  are  necessary 
whether  the  utility  is  delivering  more  water  or  not. 
Acquiring  good  quality  water  may  necessitate  ad- 
ditional investments  that  result  regularly  in  jumps 
of  prices.  The  principle  of  prime-costs  reimburse- 
ment has  been  introduced  widely  into  price  calcu- 
lation for  water  supplies.  The  principle  is  as  fol- 
lows: the  more  cost  and  price  structure  correspond 
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to  each  other,  the  higher  the  quantity  for  which 
revenues  and   costs   reach   the   break-even   point. 
This   discussion    of   water    pricing    uses   examples 
from  West  Germany.  (Rochester- ITT) 
W89-06234 


AUTOMATION  AND  CONTROL:  GENERAL 
CONCEPTS  AND  THEIR  APPLICATION  IN 
WATER  SUPPLY  AND  WASTE  DISPOSAL 
SYSTEMS, 

M.  Garcia  Poveda. 

Aqua  AQUAAA,  No.  5,  p  249-253,  1988. 

Descriptors:  *Automation,  "Control  systems, 
*Water  supply  systems,  *Sewer  systems,  Network 
design,  Telemetry,  Design  criteria,  Management 
planning,  Data  processing.  Information  systems, 
Computers,  Operating  policies,  Systems  analysis. 
Project  planning. 

Automation  and  control  systems  as  employed  in 
water  supply  and  sewer  systems  are  discussed, 
including  the  following  topics:  definitions  of  auto- 
matic systems,  characteristics  of  water  supply  and 
sewer  systems  that  make  automation  necessary, 
objectives  of  automation  and  precautions,  detect- 
ing and  actuating  devices,  analog  and  digital  telem- 
etry, transmission  lines,  design  (architecture)  rules 
for  automation  systems,  telesupervision  and  tele- 
control, automated  central  telecontrol,  characteris- 
tics and  functions  of  the  control  room,  and  mainte- 
nance requirements.  Successful  integration  of  the 
disciplines  of  hydraulics  and  electronics,  computer 
science,  and  automation  into  a  complete  system 
design  requires  the  following:  (1)  a  clear  definition 
of  objectives,  (2)  a  detailed  prior  study,  (3)  analysis 
of  alternatives,  (4)  simple  and  flexible  concept, 
with  the  possibility  of  evolution,  (5)  gathering  the 
minimum  information  for  global  control,  (6)  an 
architecture  that  reduces  transmissions  through  de- 
centralization, (7)  a  study  of  operation  in  a  degrad- 
ed mode,  (8)  cost-benefit  analysis,  (9)  careful  selec- 
tion of  equipment  and  materials,  (10)  stepwise  in- 
stallation of  components  of  the  overall  system,  and 
(11)  a  plan  for  education  and  training  of  relevant 
personnel,  beginning  before  system  installation. 
(Rochester-PTT) 
W 89-062 3 5 


CONTROL  OF  WATERWORKS:  STATE  OF 
THE  ART  TODAY  AND  FUTURE  DEVELOP- 
MENTS, 

PSI,  Bersaustr.  4-6,  D-5620  Velbert  15  (Neviges), 
Federal  Republic  of  Germany. 
G.  Buchweitz. 

Aqua  AQUAAA,  No.  5,  p  254-260,  1988.  5  fig,  6 
ref. 

Descriptors:  *Water  treatment  facilities.  *Future 
planning,  "Automation.  'Control  systems,  *Water 
supply  systems,  "Network  design.  Design  criteria, 
Management  planning.  Data  processing.  Informa- 
tion systems.  Computers,  Process  control,  Operat- 
ing policies,  Economic  aspects. 

Significant  development  trends  in  automation  tech- 
nology are  discussed  from  the  water  suppliers' 
point  of  view.  Increasing  requirements  in  water 
supply,  the  widespread  use  of  automated  systems 
in  water  supply  utilities,  the  importance  of  experi- 
enced personnel,  increasing  requirements  for  proc- 
ess supervision  and  control,  the  need  for  higher 
water  quality,  political  and  legal  requirements,  and 
future  developments  (ground  water  information 
systems  and  integrated  waterworks  information 
systems).  The  development  in  waterworks  control 
has  so  far  been  mainly  seen  from  a  process  supervi- 
sion and  control  point  of  view.  The  last  few  dec- 
ades have  seen  dramatic  changes  in  hardware  and 
system  technology,  many  variants  of  which  have 
been  adopted  by  the  water  supply  industry.  Auto- 
mation facilities  are  getting  more  powerful  and 
simultaneously  less  expensive.  Process  manage- 
ment also  is  gelling  more  efficient  and  more  eco- 
nomical. Changes  over  the  next  few  decades  will 
be  due  mainly  to  environmental  conditions,  which 
are  bee  .nun;'  more  challenging.  This  problem  and 
the  need  to  keep  costs  for  consumers  low  makes  It 
necessary  to  think  beyond  process  control  to  com- 
prehensive  information  technology.  An  •integrated 
vatei    luppl)     information    system'    requires    and 


interdepartmental   approach   in   water  waterworks 
that  must  be  supported  by  the  organization  and  its 
staff.  (Rochester-PTT) 
W89-06236 


FROM     CARTOGRAPHIC     PROGRAMS     TO 
NETWORK  INFORMATION  SYSTEMS, 

Gelsenwasser     AG.,     Gelsenkirchen     (Germany, 
F.R.). 

For  primary  bibliographic  entry  see  Field  7C. 
W89-06237 


INTEGRATED  DISTRIBUTION  MANAGE- 
MENT SYSTEMS, 

Wessex  Water  Authority,  Bristol  (England). 

D.  Beal,  and  D.  E.  Grimshaw. 

Aqua  AQUAAA,  No.  5,  p  267-276,  1988.  8  fig,  3 

tab. 

Descriptors:  "Metropolitan  water  management, 
"Water  distribution,  "Automation,  "Water  supply 
systems,  Design  criteria,  Management  planning. 
Data  processing,  Information  systems,  Computers, 
Systems  analysis,  Metering,  Data  acquisition, 
Wessex  Water,  England,  Mapping. 

The  integrated  distribution  management  system  de- 
veloped by  Wessex  Water  (England)  is  discussed, 
including  operational  management  needs;  data  cap- 
ture systems  (digital  mapping,  telemetry,  data  log- 
gers, and  district  and  waste  zone  metering,  includ- 
ing leakage  monitoring);  decision  support  systems 
(leakage  management  and  pump  scheduling);  and 
systems  integration.  Wessex  Water  supplies  water 
directly  to  50%  of  the  2.4  million  people  '.iving  in 
the  region  (SW  England)  for  an  average  of  400,000 
cu  m/day.  'New'  technology  is  being  applied  in  an 
effort  to  meet  the  apparently  conflicting  objectives 
of  maintaining  standards  of  customer  service  while 
reducing  operating  costs.  The  Wessex  Water  net- 
work includes  mainframe,  mini,  and  microcomput- 
ers made  by  various  vendors;  major  centers  are 
connected  by  a  dedicated  megastream  ring  for  the 
transmission  of  voice  and  computer  data.  Despite 
an  integrated  hardware  strategy,  it  always  has  been 
difficult  to  access  data  from  the  appropriate  infor- 
mation system  on  a  single  workstation.  Wessex 
Water  is  currently  developing  a  practical  means  of 
meeting  this  objective  through  its  Water  Manage- 
ment System.  The  goal  is  to  make  any  workstation 
a  gateway  into  a  range  of  information  sources  and 
decision  support  systems  together  with  facilities 
for  merging  data  and  management  report  genera- 
tion. (Rochester-PTT) 
W89-06238 


COMMUNITY  WATER  SUPPLY  IN  THE  USSR, 

A.  F.  Porjadin,  and  G.  A.  Orlov. 

Aqua  AQUAAA,  No.  5,  p  277-280,  1988. 

Descriptors:  "Community  development,  "Soviet 
Union,  "Water  supply,  "Water  use,  Water  treat- 
ment facilities,  Water  quality  control,  Standards, 
Drinking  water. 

Sources  of  supply,  water  use,  capacities  of  water- 
works, drinking  water  quality  and  treatment,  and 
future  developments  in  the  water  supply  of  the 
Soviet  Union  are  discussed.  Although  ground 
water  supplies  most  of  the  cities  and  towns  in  the 
country,  it  does  not  supply  most  of  the  volume 
because  the  large  cities  use  surface  water  sources. 
Renewable  fresh  water  sources  amount  to  4700 
billion  cu  m/yr.  Average  per  capita  water  use  in 
urban  areas  of  the  USSR  is  446  liters,  of  which 
71%  is  used  in  residential  areas,  including  a  domes- 
tic use  of  46%,  public  use  of  25%,  and  about  29% 
for  industrial,  transport,  and  other  activities.  The 
total  capacity  of  urban  waterworks  in  the  country 
is  105  million  cu  m/day;  waterworks  with  capac- 
ities of  more  than  >  100,000  cu  m/day  account  for 
75%  of  this  total  capacity  but  only  10.6%  of  the 
number  of  water  plants.  The  State  Drinking  Water 
Standards  (GOST  2874-82)  lists  over  1000  chemi- 
cals for  which  a  maximum  allowable  concentration 
has  been  set;  coliform  content  is  limited  to  3/L 
under  this  standard.  Various  treatment  processes 
are  used,  depending  on  the  condition  of  raw  water 
most  in  need  of  correction.  (Rochester-PTT) 
W89-06239 


KINETICS    AND    MECHANISMS    OP    HY1 

CHLORITE     OXIDATION     OI     CREATINI 

(CINETIQUES  El  MECANISMES  DE  LA  D. 

RADATION  DE  LA  CREATININE  SOUS  I' 

TION  DE  L'HYPOCHLORITE), 

Ecole    Nationale   de   la   Sante    Publique.    Rer 

(France)    Lab   d'Etude  et  de  Recherche  en  E 

ronment  et  Sante. 

Z.  Alouini.  and  R.  Seux. 

Water  Research   WATRAG,  Vol.  22.  No.    V. 

1519-1526.    December    1988.   6  fig.    1    tab.   6 

English  summary. 

Descriptors:  "Water  treatment.  "Wastewater  tr 
ment,  "Creatinines,  "Chlorination,  "Path  of  poi 
ants,  "Oxidation.  Chemical  reactions,  Chloi 
Hypochlorites.  Hydrogen  ion  concentrat 
Chemical  analysis,  Kinetics. 

An  area  of  substantial  interest  in  current  rese< 
on  chlorination  is  the  formation,  stability 
nature  of  chloramines  formed  by  the  interactio 
chlorine  with  nitrogen  organic  compounds  of 
logical  origin  in  natural  waters.  The  kinetics 
mechanisms  of  formation  and  decomposition  o: 
chlorocreatinines  are  examined  for  a  range  of 
pochlorite  creatinine  ratios  and  pHs.  The  foil 
ing  of  creatinine  and  chloramines  concentrat 
by  the  diethyl  paraphenylene  diamine-fast  tilri 
trie  method  and  by  their  spectra  confirmed  eat 
works.  However,  we  observed  dichloramine 
mation  when  the  molar  ratio  of  hypochlorite 
creatinine  was  sufficient  to  decompose  all  chic 
ated  creatinine  forms.  The  creatinine  determina 
(HPLC  method)  suggested  that  N-chlorocrei 
ines  were  formed  rapidly  at  an  initial  stage.  1 
they  were  decomposed  by  an  apparent  first  oi 
reaction  at  pH  8.  The  reaction  in  the  initial  s 
should  be  considered  as  an  electrophile  substi 
followed  slowly  by  hydrolysis  when  the  pH 
mained  around  8.  If  the  addition  of  hypochk 
affects  the  amine  group  of  the  molecule,  1-met 
hydantoin  is  produced  with  chloramine.  Reac 
yield  was  about  10  %  of  the  initial  creatinine 
acid  aqueous  solution,  with  a  molar  ratio  of  3, 
also  obtained  tnchlorocreatinine.  It  appears  tha 
chlorocreatinines  formed  during  the  chlorina 
of  natural  or  swimming  pool  water  were  relati' 
stable,  leading  to  the  increase  of  the  comb: 
chlorine  level.  This  stability  was  a  function  of 
molar  ratio  of  hypochlorite  and  creatinine,  and 
However,  since  most  of  the  different  type; 
water  had  a  pH  in  the  range  of  6-9.  there  wouli 
little  effect  of  pH  at  ambient  temperature.  ( 
thor's  abstract) 
W89-06299 


NON-BIOLOGICAL  EVOLUTION,  IN  WAT 
OF     SOME     THREE-     AND     FOUR-CARB 
ATOM        ORGANOHALOGENATED        a 
POUNDS:   HYDROLYSIS   AND   PHOTOL\ 
(EVOLUTION     NON     BIOLOGIQUE     Hi 
L'EAU  DE  COMPOSES  ORGANOHALOGEI 
A    TROIS    ET    QUATRE    ATOMES    DE   C 
BONE:  HYDROLYSE  ET  PHOTOLYSE), 
Universite    de    Toulon    et    du    Var,    La    Gi 
(France).  L  ab  de  Chimie  Appliquee. 
J.  C.  Milano,  A.  Guibourg.  and  J.  L.  Vernet. 
Water  Research  WATRAG,  Vol.  22.  No.  I 
1553-1562,  December  1988.  7  tab,  34  ref.  Eng 
summary. 

Descriptors:  "Chlorination.  "Water  treatm 
"Halogenated  aliphatic  hydrocarbons,  "Hydr 
sis,  "Photolysis,  Chlorinated  hydrocarbons,  Ch 
ical  reactions,  Hydrogen  peroxide.  Acetone. 

Chemical  decomposition,  in  situ  and  during  w 
treatment,  of  some  average  molecular  weight 
phatic  compounds  were  studied.  These  compoi 
are  widely  used  and  many  are  formed  during  w 
treatment  by  chlorine  or  its  by-products.  Mos 
these  compounds  are  toxic  and  have  been  foun 
natural  waters,  especially  drinking  water,  and  t 
are  very  resistant  to  biological  degradation.  Th 
fore,  their  evolution  in  water  via  the  two  princ 
processes  of  chemical  degradation  in  the  envn 
ment  -  hydrolysis  and  photolysis  were  stud 
Degradation  velocity  by  hydrolysis  and  the  nal 
of  the  compounds  formed  were  determine 
each  of  the  seventeen  products  studied.  The  de; 
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Water  Treatment  and  Quality  Alteration— Group  5F 


in  products  were  halogenuted  alcohols.  The 
ochemical  degradations  were  done  with  a 
ium-pressure  mercurj  vapor  u.v.  lamp  in 
M  and  pyrex  tubes  The  degradation  velocity 
the  structure  of  the  photoproducts  are  speei- 

The  influence  of  acetone  and  hydrogen  perox- 
M  photochemical  degradation  was  also  stud- 

Hydrogen  peroxide  considerably  increased 
□degradation  velocities.  Reaction-mechanism 
itheses  are  proposed  for  pure  demineralized 
r  and  in  the  presence  of  hydrogen  peroxide 
icetone.  The  degradation  begins  by  a  homoly- 
ipture  of  the  most  labile  halogen-carbon  bond 
eld  the  most  stable  halogenated  hydrocarbon 
al.  by  reaction  with  molecular  oxygen  present 
S  medium  and  by  reaction  with  water.  These 
lanisms  explain  the  formation,  during  the  reac- 
of  halogenated  alcohols,  ketones,  alkenes  and 
des.  and  also  of  allylic  alcohol,  acetone  and 
anol.  (Author's  abstract) 
06303 


E-RESPONSE  OF  ESCHERICHIA  COLI  IN 
NE  DEMAND-FREE  PHOSPHATE 
FER, 

1a  Univ.,   Edmonton.   Dept.   of  Civil   Engi- 

'S 

,irimar\    bibliographic    entry    see   Field    5D 

063O4 


3TOXIC       ACTIVITY       OF       ORGANIC 
VIICALS  IN  DRINKING  WATER, 

h   Effects   Research    Lab.,    Cincinnati,   OH. 

ology  and  Microbiology  Div. 

nmary  bibliographic  entry  see  Field  5C. 

)6366 


>N  FC-113,  AN  ALTERNATIVE  TO  METH- 
B  CHLORIDE  FOR  LIQUID-LIQUID  EX- 
TION  OF  TRACE  ORGANICS  FROM 
)RIN ATED  DRINKING  WATER, 

I  Univ.,  Philadelphia,  PA.  Dept.  of  Chemis- 

-imary  bibliographic  entry  see  Field  5A. 
16367 


BIOTIC  RESISTANT  COLIFORM  AND 
AL  COLIFORM  BACTERIA  IN  DRINK- 
VATER, 

;ical  Research  Center,  Baghdad  (Iraq).  Dept. 
ironmental  Pollution. 

•zrewi,  Z.  A.  Al-Doori,  and  T.  A.  Haddad. 
.  Air.  and  Soil  Pollution  WAPLAC,  Vol  39 
4,  p  377-382,  June  1988.  2  tab,  15  ref. 

ptors:  'Water  sampling,  'Drinking  water, 
ra.  'Cohforms,  'Antibiotics,  'Feces,  Anti- 
resistant  bacteria,   Bacterial   analysis,   Iraq. 

rm  and  fecal  coliform  were  isolated  from 
ig  water  samples  obtained  from  tap  water 
and  storage  tanks  (ST)  in  Baghdad  city.  All 
I  were  identified  and  tested  for  their  resist- 
12  antibiotics.  Bacterial  identification  re- 

that  Enterobacter  cloacae  and   Klebsiella 

>niae  were  the  predominant  organisms  from 
id  ST  water  samples,  respectively.  Overall, 
f  the  isolates  from  TW  and  38%  from  ST 
rsistant  to  one  or  more  of  the  drugs  tested, 
ilhn.   Carbenicillin,    Cefalotin   and   Colistin 

■e  in  particular  were  more  frequent  among 
al  isolates.  The  overall  frequency  of  multi- 

'totic  resistance  among  bacterial  isolates  in 
d  ST  samples  were  47%  and  33%,  respec- 
All  bacterial  strains  isolated  from  drinking 
were  sensitive  to  Rifampicin.  The  results 
strate  the  need  for  periodic  bacteriological 
ation  of  drinking  water  and  restriction  in 
:  of  antibiotics  in  Iraq.  (Author's  abstract) 


Descriptors:  'Water  conveyance,  'Drinking 
water,  'Corrosion,  'Corrosion  control,  'Saturation 
index.  Sulfates,  Rust,  Bicarbonate,  Phosphates. 

It  has  been  generally  accepted  that  drinking  water 
for  reasons  of  corrosion  protection  should  have  a 
saturation  index  of  about  0.  Recent  studies  have 
shown  that  not  the  corrosion  itself,  but  the  forma- 
tion of  rusty  water  has  always  been  the  most 
important  problem.  It  occurs  mainly  with  standing 
water  and  is  a  consequence  of  the  so  called  insta- 
tionary  corrosion.  An  explanation  of  this  type  of 
corrosion  is  proposed.  The  water  constituents,  es- 
pecially bicarbonate  and  sulfate  have  a  special  im- 
portance because  they  influence  the  redox-cycle. 
Here  sulfate  reduces  the  positive  effect  of  bicar- 
bonate to  form  non  reactive  Goethite  (FeO(OH)). 
Salt  concentration  and  buffer  intensity  are  of  direct 
influence  to  the  formation  of  rusty  water,  while 
phosphate  has  a  positive  influence.  CaC03  and  its 
formation  as  well  as  its  dissolution  velocity  does 
not  influence  the  formation  of  rusty  water.  (Au- 
thor's abstract) 
W89-06415 


TWO-STAGE  OZONATION  BEING  USED  IN 
SHREVEPORT,  LA,  FOR  ORGANICS  CON- 
TROL, 

Shreveport  Dept.  of  Water  and  Sewerage,  LA 
R.  J.  Tuttle,  and  J.  C.  Hesby. 

Southwest  and  Texas  Water  Works  Journal 
STVJDV,  Vol.  70,  No.  10,  p  4-8,  January  1989.  7 
fig,  6  tab. 

Descriptors:  'Water  treatment  facilities,  'Trihalo- 
methanes,  'Ozonation,  'Disinfection,  'Chlorine  di- 
oxide, 'Water  treatment,  Chloramines,  Chlorina- 
tion,  Louisiana,  Organic  wastes,  Ozone. 

In  an  effort  to  improve  its  water  treatment  process- 
es and  reduce  levels  of  total  trihalomethanes  in 
treated  water,  the  city  of  Shreveport,  Louisiana 
adopted  ozonation  in  its  two  water  treatment  facili- 
ties. Each  treatment  plant  is  being  provided  with  a 
complete  ozone  generation-dissolution-destruct 
system.  System  pressure  is  provided  by  liquid  ring 
type  air  compressors.  Ozone  gas  is  applied  to  the 
water  in  counter-current  covered  concrete  contact 
basins  through  ceramic  rod  fine  bubble  diffusers. 
The  basins  are  covered  with  off-gas  collection  vent 
blowers.  Each  ozone  system  is  provided  with  an 
independent  programmable  logic  controller  resi- 
dent in  the  ozone  instrument  panel.  Control  of 
applied  dose  to  the  pre-contact  and  post-contact 
basins  at  each  plant  is  accomplished  through 
manual  division  of  air  flow.  The  unit  costs,  based 
on  generating  capacity,  indicate  a  significant  econ- 
omy of  scale.  Initial  plant  performance  at  the 
McNeil  water  treatment  plant  shows  reductions  in 
color,  turbidity,  and  total  trihalomethane  levels  in 
finished  water.  This  data  indicates  that  by  using 
ozone  as  the  primary  oxidant  and  chloramines  for 
disinfectant  residual,  the  city  will  be  able  to 
comply  with  the  anticipated  further  tightening  of 
trihalomethane  regulations.  (Geiger-PTT) 
W89-06477 


DESALINATION    COSTS    IN    AUSTRALIA-    A 
SURVEY  OF  OPERATING  PLANTS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Clayton  (Australia).  Ian  Wark  Labs. 
For  primary  bibliographic  entry  see  Field  3A 
W89-06495 


DESALINATION  OF  NON-CHLORINATED 
SURFACE  SEAWATER  USING  TFC  MEM- 
BRANE ELEMENTS, 

Allied-Signal,   Inc.,  San  Diego,  CA.   UOP  Fluid 

Systems. 

For  primary  bibliographic  entry  see  Field  3A 

W89-06496 


OS  OF  THE  SATURATION  INDEX  AND 
TIONARY  CORROSION, 

'he  Lnu.  (Germany,  F.R.). 

theimer. 

irift  fuer  Wasser  -  und  Abevasser  Forschung 

'AQ.  Vol.  21,  No.  6,  p  219-227,  December 

lab,  17  fig,  25  ref.  English  summary. 


NANOFILTRATION  MEMBRANES  BROADEN 
THE  USE  OF  MEMBRANE  SEPARATION 
TECHNOLOGY, 

FilmTec  Corp.,  Minneapolis,  MN. 

For  primary  bibliographic  entry  see  Field  3A 

W89-06497 


DETAILED  INVESTIGATION  OF  EFFECTS  OF 
OPERATING  PARAMETERS  OF  ULTRAFIL- 
TRATION USING  LABORATORY-SCALE  UL- 
TRAFILTRATION UNIT, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

For   primary   bibliographic   entry   see    Field    5D 

W89-06501 


CHANGES  IN  COAGULANT  DEMAND  WITH 
PRE-OZONATION  OF  COLOURED  WATER, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England). 

N.  J.  D.  Graham,  and  C.  Kotsani. 

Proceedings  of  the  Institution  of  Civil  Engineers 

PCIEAT,  Vol.  85,  p  713-719,  December  1988.  5 

fig,  2  tab,  1 1  ref. 

Descriptors:  'Ozonation,  'Coagulation,  'Water 
treatment,  'Humic  acids.  Color,  Aluminum  sulfate, 
Chemical  reactions. 

The  process  of  coagulant-assisted  direct  filtration  is 
common  for  treating  upland  colored  surface 
waters  in  Scotland  and  northern  England.  The 
addition  of  a  chemical  coagulant  is  essential  to 
precipitate  soluble  humic  substances.  A  laboratory 
study  using  a  batch  quantity  of  extracted  humic 
material  was  undertaken  to  discover  whether  pre- 
ozonation  of  colored  water  could  reduce  the  co- 
agulant (aluminum  sulfate)  demand  of  the  water. 
Ozone  was  found  to  reduce  both  the  color  and 
UV-visible  light-absorbing  properties  of  the  humic 
material  before  the  addition  of  coagulant.  With  the 
addition  of  coagulant,  ozonation  appeared  to  have 
two  effects:  an  increasingly  higher  coagulant  dose 
was  required  to  initiate  coagulation;  beyond  the 
dose  threshold  for  coagulation,  the  colored  humic 
material  is  less  readily  coagulated  with  increasing 
ozone  exposure.  Overall,  ozonation  appears  to  in- 
crease the  coagulant  demand  of  the  humic  materi- 
al. There  is  evidence  that  an  increasing  exposure  of 
humic  material  to  ozone  causes  an  increasing 
degree  of  change  in  the  physicochemical  nature  of 
the  humic  material;  such  changes  appear  to  be 
detrimental  to  the  efficiency  of  aluminum  humate 
precipitation.  (Doria-PTT) 
W89-06547 


WATER  QUALITY  DETERIORATION:  REC- 
OGNIZING THE  SYMPTOMS, 

Missouri  Univ.-Columbia.  Dept.  of  Civil  Engineer- 
ing. 

J.  T.  O'Connor,  S.  K.  Banerji,  and  B.  J.  Brazos 
Public  Works  PUWOAH,  Vol.  119,  No.  13   p  44- 
46,  December  1988.  1  fig,  3  ref. 

Descriptors:  'Impaired  water  quality,  'Water  qual- 
ity control,  'Water  distribution,  'Water  treatment, 
'Drinking  water,  Corrosion  control.  Pipes,  Bacte- 
ria, Nitrification,  Residual  chlorine,  Iron,  Organo- 
leptic properties. 

Substantial  degradation  of  water  quality  often 
occurs  during  distribution  to  the  consumer,  caus- 
ing such  common  nuisances  as  iron  staining,  un- 
pleasant tastes  and  odors,  and  the  presence  of 
sediment.  Before  remedial  actions  can  be  taken,  the 
water  supply  system  must  be  thoroughly  examined 
to  determine  the  possible  role  of  bacteria  in  creat- 
ing or  aggravating  these  conditions.  Bacteria  may 
promote  accumulations  on  pipe  walls,  create  tastes 
and  odors,  and  produce  nitrification  and  the  loss  of 
oxygen,  sulfate  reduction,  and  methane  formation. 
In  terms  of  corrosion  of  distribution  system  com- 
ponents and  pipe,  as  well  as  household  plumbing, 
bacteria-laden  accumulations  on  pipe  surfaces  may 
range  from  somewhat  beneficial  to  very  harmful. 
Distribution  systems  should  be  monitored  for  iron, 
chlorine  residual,  oxygen  depletion,  and  the  pres- 
ence of  volatile  solids  in  sediments  dislodged  from 
mains  during  flushing.  Deterioration  may  be  con- 
trolled by  the  physical  removal  of  influent  microbi- 
al cells  and  the  removal  of  nutrients.  The  goal 
should  be  to  make  treated  water  incapable  of  sup- 
porting bacterial  growth  before  it  is  discharged 
into  the  distribution  system;  an  alternative  is  a 
program  of  regular  main  cleaning  and  flushing 
(Doria-PTT)  B' 
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WORKSHOP  DESIGN  FOR  WELL  IMPROVE- 
MENT: PROTECTING  OPEN  WELLS, 

Water  and  Sanitation  for  Health  Project,  Arling- 
ton, VA. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-06604 


OXIDATION  OF  FORMALDEHYDE  SOLU- 
TIONS USED  FOR  THE  PRESERVATION  OF 
REVERSE    OSMOSIS    MF:MBRANES:    PHASE 

H, 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

W.  J.  Boegli,  C.  D.  Moody,  A.  P.  Murphy,  and  L. 

H.  Rowley. 

Available    from    National   Technical    Information 

Service,  Springfield,  VA  22161,  as  PB89- 109946. 

Price  codes:  A05  in  paper  copy;  A01  in  microfiche. 

Report    No.    REC-ERC-87-13,    December    1987. 

94p,  31  fig,  9  tab,  16  ref,  5  append. 

Descriptors:  *Preservation,  *Water  treatment, 
♦Reverse  osmosis,  *Membrane  processes,  'Formal- 
dehyde,  ""Oxidation,  Chemical  treatment.  Formic 
acid,  Ion  exchange,  Desalination,  Catalysts,  Mem- 
branes, Prototypes,  Pilot  plants,  Carbon  dioxide, 
Chemical  reactions. 

This  report  presents  the  results  of  the  second  phase 
of  a  two-phase  study  of  a  new  process  for  the 
catalytic  oxidation,  at  ambient  temperatures,  of 
dilute  formaldehyde  used  in  aqueous  solutions  for 
the  preservation  of  cellulose  acetate  reverse  osmo- 
sis membranes.  The  oxidation,  involving  hydrogen 
peroxide  and  an  iron  (ferric  chloride)  catalyst,  was 
previously  tested  in  a  bench-scale  adiabatic  reactor 
to  develop  test  data  showing  the  effect  of  selected 
variables  (temperature,  reactant  and  catalyst  con- 
centrations, and  stirring  rate)  on  the  oxidation  of 
formaldehyde  and  formic  acid,  an  intermediate  oxi- 
dation product.  The  reaction  was  shown  to  be 
effective  in  oxidizing  formaldehyde  solutions, 
having  initial  concentrations  of  between  250  and 
950  mg/L,  to  carbon  dioxide  and  water.  Following 
oxidation,  residual  formaldehyde  levels  measured 
<  2  mg/L  (detection  limit  of  the  analytical 
method  used)  in  the  aqueous  phase  and  <  0.4  rag/ 
cu  m  in  the  carbon  dioxide  vapor  phase.  The 
oxidation  was  found  to  be  rate  controlled  rather 
than  mass  diffusion  controlled.  Additional  adiabat- 
ic tests  were  conducted  at  a  pilot-scale  (solution 
volume  426  times  greater  than  bench-scale)  to 
verify  the  assumption  of  direct  scale-up  for  the 
reactor.  In  addition,  the  effects  of  background 
salinity,  mixing  power  input,  and  method  of  hydro- 
gen peroxide  addition  to  the  reactor  (metered 
versus  batch  addition)  were  investigated.  An  em- 
pirical reaction-rate  model  was  developed  from  a 
series  of  isothermal  bench-scale  tests  to  predict  and 
optimize  the  reaction.  Parameter  estimates  and 
standard  errors  are  presented  for  the  oxidation  of 
methanol  (a  preservative  in  the  formaldehyde 
stock  solution),  formaldehyde,  and  formic  acid, 
and  for  the  decomposition  of  hydrogen  peroxide. 
Conclusions  are  drawn  relative  to  both  the  opti- 
mum pH  range  for  the  oxidation  and  the  inhibit- 
ing/promoting effects  of  selected  components  in 
the  reaction.  (Author's  abstract) 
W89-06627 


ESTABLISHING  A  LEVEL  OF  CONFIDENCE 
FOR  THE  ANALYTICAL  VALUES  FOR  THE 
TRACE  METALS  IN  THE  LOS  ALAMOS 
DRINKING  WATER  SUPPLY  AND  DISTRIBU- 
TION SYSTEM, 

For  primary  bibliographic  entry  see  Field  5A. 
W89-06648 


EFFECTS  OF  HUMIC  SUBSTANCES  ON 
METAL  SPECIATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences 
E.  M.  Perdue. 

Available  from  the  National  Technical  Information 
Service.  Springfield,  VA  22161,  as  PB88-133632. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No  EPA/600/D-87/251,  December  1987. 
29p,  3  fig,  2  tab,  26  ref.  EPA  Contract  CR8133471- 
01 


Descriptors:  'Humic  substances,  'Chemical  spccia- 
tion,  *Water  treatment,  'Organic  matter,  'Model 
studies,  'Metals,  Thermodynamics,  Chemical 
properties,  Chemical  reactions,  Hydrogen  ion  con- 
centration, Metal  complexes. 

The  use  of  thermodynamic  models  to  calculate  the 
effect  of  humic  substances  on  metal  specialion  on 
waters  treatment  processes  requires  that  the  com- 
plexation  capacity  (CC)  of  the  humic  substance  be 
determined.  If  the  CC  of  a  humic  substance,  like 
that  of  a  single  ligand.  is  viewed  as  a  compositional 
rather  than  thermodynamic  property,  then  the  con- 
ventional approaches  toward  experimental  meas- 
urements and  calculations  of  complexation  capac- 
ities need  to  be  re-examined.  This  paper  addresses 
some  of  the  problems  that  must  be  understood  and 
solved  before  the  effects  of  metal-humic  complexa- 
tion processes  can  be  quantitatively  addressed.  The 
heterogeneity  of  ligands  in  a  humic  substance  not 
only  complicates  the  mathematical  description  of 
equilibrium  data  but  also  makes  the  complexation 
capacity  of  a  humic  substance  almost  impossible  to 
accurately  determine.  Complexation  capacities 
(meq/g)  of  humic  substances  are  widely  reported 
to  vary  with  pH,  ionic  strength,  concentration  of 
the  humic  substance  used  in  the  measurement,  and 
with  the  nature  of  the  metal  being  studied  and  that 
for  metal  complexation  reactions.  (Lantz-PTT) 
W89-06668 


DETERMINATION     OF     A     CHLORINATED 
FURANONE  (MX)  IN  TREATED  WATER, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-06669 


GUIDELINES  FOR  INSTITUTIONAL  ASSESS- 
MENT: WATER  AND  WASTEWATER  INSTI- 
TUTIONS, 

Water  and  Sanitation  for  Health  Project,  Arling- 
ton, VA. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-06678 


ASSESSMENT  OF  RISKS  ASSOCIATED  WITH 
ENTERIC  VIRUSES  IN  CONTAMINATED 
DRINKING  WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06747 


ORGANIC     MICROPOLLUTANTS     IN     THE 

AQUATIC    ENVIRONMENT:    PROCEEDINGS 

OF   THE   FIFTH    EUROPEAN   SYMPOSIUM, 

HELD    IN    ROME,    ITALY,    OCTOBER    20-22, 

1987. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06748 


MUTAGENIC  COMPOUNDS  IN  CHLORINAT- 
ED WATERS, 

Abo  Akademi,  Turku  (Finland).   Lab.  of  Forest 

Products  Chemistry. 

For   primary   bibliographic   entry   see   Field    5D 

W89-06784 


FORMATION  AND  REMOVAL  OF  CHEMI- 
CAL MUTAGENS  DURING  DRINKING 
WATER  TREATMENT, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 
M.  Fielding,  and  H.  Horth. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987 
Kluwer  Academic  Publishers,  Boston,  MA.  1988.  p 
284-298.  3  fig,  4  tab,  42  ref. 

Descriptors:  'Mutagenicity,  'Water  treatment, 
•Chlorination,  'Drinking  water,  Humic  acids,  Dis- 
infectants, Toxicity,  Chemical  properties,  Bio- 
chemistry, Bioassays,  Activated  carbon. 

The  application  of  bacterial  mutagenicity  tests  to 
drinking  water  has  shown  the  presence  of  muta- 


gens Invariably,  mutagens  generated  durii 
treatment  chlorination  account  for  mud 
mutagenicity  detected  in  most  surface-w 
rived  drinking  waters  These  mutagens  art 
from  widespread,  naturally  occurring  prt 
such  as  humic  substances,  although  oti 
stances,  especially  amino  acids,  may  be  ii 
Most  of  the  chlorination-derived  mutagen 
fied  account  for  little  of  the  mutagenicity  i 
ing  water  One  mutagen,  3-chloro-4-(c 
methyl)-5-Hydroxy-2(5H)-furanone  (MX)  i 
potent  and  may  have  a  significant  contribi 
occurrence  and  toxicity  need  full  evaluatio 
oxidants/disinfectants,  such  as  ozone  and 
dioxide,  can  also  generate  mutagens  but  t 
likely  to  differ  from  those  produced  by  < 
tion.  Granular  activated  carbon  is  effecti' 
moving  chlorination-derived  mutagens  bu 
fective  for  precursors.  Dechlorinating  agei 
as  sulfur  dioxide,  can  eliminate  some  of  tl 
gens  produced  by  chlorination  The  bacte 
tagenicity  test  cannot  give  information 
actual  risks  to  health  posed  by  the  mutage 
information  could  arise  from  follow-up 
identified  major  mutagens  and  from  applit 
other  bioassays  more  indicative  of  effects 
Consequently,  it  is  difficult  to  justif; 
changes  in  treatment  practice  aimed  solel; 
trolling  mutagenicity.  (See  also  W89-067 
thor's  abstract) 
W89-06785 


APPLICATION  OF  THE  OZONE-HYD 
PEROXIDE  COMBINATION  FOR  Tl 
MOVAL  OF  TOXIC  COMPOUNDS  F 
GROUNDWATER, 

Centre  de  Recherche  Lyonnaise  des  Eaux 

mont,  Le  Pecq  (France). 

J.  P.  Duguet,  C.  Anselme,  P.  Mazounie,  an 

Mallevialle. 

IN:  Organic  Micropollutants  in  the  Aqual 

ronment:  Proceedings  of  the  Fifth  Europe 

posium.  Held  in  Rome,  Italy,  October  20- 

Kluwer  Academic  Publishers,  Boston,  MA 

299-309.  4  fig,  Stab,  12  ref. 

Descriptors:  'Dye  industry  wastes,  *' 
'Water  treatment,  'Groundwater  pollutio 
zene,  'Water  pollution,  'Drinking  water,  1 
ty  studies,  Chlorination,  Monitoring,  Te 
Industrial  wastes,  Water  pollution  effects. 

Nitro  and  chloro-benzenic  compounds,  w 
widely  used  in  dye  industries,  have  been  a: 
recently  with  groundwater  contamination, 
of  their  potential  toxicity  and  for  taste  i 
considerations,  three  main  actions  were 
upon  to  solve  the  problem.  First,  to  fo 
advance  of  pollution  toward  the  wells, 
were  collected  automatically  and  analyz 
GC-MS.  Results  indicated  that  o-chloroi 
zene  was  the  main  pollutant  in  conce 
ranging  from  10  to  20,000  micrograms/L. 
to  monitor  the  drinking  water  quality,  ai 
spectrophotometer  was  used  to  measure  th 
density  at  254  nm  at  the  inlet  and  outle 
plant.  Third,  the  feasibility  of  using  the  C 
combination  was  determined  at  a  450  L 
plant.  Reduction  of  chloronitrobenzenes 
mg/L  to  less  than  20  micrograms/L  c 
reached  by  the  application  of  8  g  03/cu  rr 
H202/cu  m  with  a  20-minute  contact  I 
avoid  an  eventual  bacterial  regrowth  in 
work  due  to  biodegradability  of  the  oxidi 
products,  sand  and  GAC  filtration  wet 
after  oxidation.  An  evaluation  of  the  costs 
different  treatments  is  presented.  In  the  ( 
large  decrease  of  the  pollution  to  be  trei 
drogen  peroxide  injection  can  be  suppre 
suiting  in  a  classical  treatment  and  a  mini 
of  operating  costs.  (See  also  W89-06748)  ( 
abstract) 
W89-06786 


POSSIBILITIES  AND  LIMITATIONS  < 
COMBINED  USE  OF  OZONE  AND  I 
GEN     PEROXIDE     IN     DRINKING 
PREPARATION  FROM  SURFACE  WAT 

Antwerpse  Waterwerken  (Belgium). 
F.  Van  Hoof,  J.  Janssens,  and  E.  Pluys. 
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«i:  Organic  Mieropollutants  in  the  Aquaiic  Envi- 
mmcni  Proceedings  of  the  Fifth  European  Sym- 
>sium.  Held  in  Rome.  Italy,  October  20-22.  1987. 
fiwei  Academic  Publishers,  Boston.  MA  1988  r> 
2-31"  4  fig.  6ref  ' 

esenptors:  'Ozonation,  'Feasibility  studies. 
Vater  treatment.  'Drinking  water,  Adsorption. 
lidation.  Activated  carbon.  Ozone.  Surface 
iter 

M  feasibility  of  the  combined  use  of  ozone  and 
dragen  peroxide  in  surface  water  preozonation 
J  in  the  ozonation  of  pretreated  water  was  eval- 
ted  in  relation  to  H202  dosage,  time  of  H202 
jiiion.  03  dosage  TOC.  UV254  absorption,  fac- 
tion of  oxidation  by-products,  trihalomethane 
.•cursor  removal  and  adsorption  on  activated 
ton  in  comparison   with   the  use  of  ozone  as 

h.  Although  in  all  cases  a  small  but  consistently 
ter  IV  254  removal  was  observed  through  the 
ubined  use  of  ozone  and  hydrogen  peroxide,  the 
■ficial  effects  for  other  parameters  were  limited 

non-existent,  especially  within  the  range  of 
IK  doses  applied  during  surface  water  preozon- 
>n  (<  2  mg/L).  Therefore,  the  combined  appli- 
ion  of  ozone  and  hydrogen  peroxide  seems  to 
te  little  advantage  over  the  use  of  ozone  alone  in 

treatment  of  this  type  of  surface  waters.  (See 
)  W89-06748)  (Author's  abstract) 
19-06787 


iSS  SPECTROMETRIC  IDENTIFICATION 
HALOGENATED  SURFACTANTS  IN  BAR- 
LOWS WATER  TREATMENT  PLANT, 

ituto    de    Quimica    Bio-Organica,    Barcelona 
ain).  Lab.  d'Espectrometria  de  Masses, 
ivera.  F.  Ventura,  J.  Caixach,  D.  Fraisse,  and 
spadaler 

Organic  Mieropollutants  in  the  Aquatic  Envi- 
ment:  Proceedings  of  the  Fifth  European  Sym- 
um.  Held  in  Rome,  Italy,  October  20-22,  1987 
wer  Academic  Publishers,  Boston,  MA  1988  n 
■337.  7  fig,  1  tab,  26  ref.  ' 

criptors:  'Water  pollution  sources,  'Spectrom- 
s,  'Halogens,  'Surfactants,  'Water  treatment 
enols.  'Pollutant  identification,  Chemical  prop- 
's. Chlonnation,  Textile  mill  wastes,  Dyes.  In- 
nal  wastes,  Dye  industry  wastes. 

'ethoxylated  CI 2- 15  alcohols  nonylphenols  and 
nylphenoxy)  polyethoxy)  acetic  acid  and  their 
nmated  derivatives  were  identified  in  the  River 
iregat  (Spain)  and  in  the  tap  water  of  Barcelo- 
-K!lnYby  GC/MS  and  pAB  mass  spectrome- 
The  formation  of  halogenated  derivatives  of 
Ipnenols  and  acidic  alkylphenols  in  the  chlor- 
on  process  are  reported,  with  the  most 
mon  being  monobrominated  compounds 
:n  is  in  agreement  with  majority  formation  of 
lolorm  and  other  brominated  trihalomethanes 
ig  normal  operating  conditions  of  the  local 
x  works  plant.  Whereas  GC/MS  is  limited  to 
:  compounds  with  a  low  polyethoxylation 
ee,  FA.B  mass  spectrometry  is  a  fast  and 
le  technique  to  determine  surfactants  with  a 

range  of  oligomers  present  in  the  samples  It 
Sgested  that  both  techniques  are  complementa- 

ie  source  of  these  compounds  are  the  dumps 
urtactant  industries  and  dyeing  and  textile 
«ses-     Their     brominated     derivatives     are 

d  in   the  chlorination   stages   in   the   water 
plant  due  to  a  high  content  of  bromide  ions 
e  upper  course  of  the  river.  (See  also  W89- 
8)(Fnedmann-PTT) 
■06790 


ECTS  OF  CHLORINE  DIOXIDE  PREOXI- 

mmTH?cGA,N5  HALIDE  FORMA" 
"<  POTENTIALS,  (IN  FRENCH), 

i  Univ.  (France).  Lab.  de  Chimie  de  I'Eau  et 
'Uisances. 

Amor.  J.  De  Laat,  and  M.  Dore 
Wganic  Mieropollutants  in  the  Aquatic  Envi- 
ent.  Proceedings  of  the  Fifth  European  Sym- 

n.  Held  in  Rome,  Italy,  October  20-22,  1987 
er  Academic  Publishers,  Boston,  MA.  1988  n 
*>■  1  fig.  3  tab.  13  ref.  H 


idation,  Surface  water,  Raw  water,  Humic  acids, 
Natural  waters.  Organic  compounds 

The  effects  of  a  preoxidation  with  chlorine  dioxide 
on  the  production  of  organohalogenated  com- 
pounds (trihalomethanes.  dichloroacetic  and  trich- 
loroacetic acids),  formed  from  the  chlorination  of 
different  raw  surface  waters  and  of  isolated  aquatic 
humic  substances,  was  determined.  Samples  of  nat- 
ural waters  and  of  fulvic  and  humic  acid  solutions 
were  oxidized  for  a  reaction  time  of  24  hr  with 
increasing  doses  of  chlorine  dioxide  (from  0  to  2  5 
mg  of  CI02  per  mg  of  TOC),  then  heavily  chlorin- 
ated (chlorine  doses:  40-60  mg/L,  reaction  time:  72 
hrs).  The  results  obtained  with  laboratory  experi- 
ments showed  that  there  was  a  significant  decrease 
in  the  formation  potentials  of  trihalomethanes  (45- 
55%),  of  dichloroacetic  acid  (30-40%)  and  of  trich- 
loroacetic acid  (40-60%)  as  well  as  in  the  chlorine 
demand  during  postchlorination  (10-20%).  Com- 
pared to  chlorine,  chlorine  dioxide  produced  very 
small  amounts  of  organohalogenated  compounds 
(See  also  W89-06748)  (Author's  abstract) 
W89-0679] 


INFLUENCE  OF  HUMIC  WATER  SUB- 
STANCES ON  THE  DEGRADATION  OF  PAH 
DURING  WATER  CHLORINATION, 

National  Inst,  of  Public  Health,  Oslo  (Norway) 
G.  Becher,  and  S.  Johnsen. 

IN:  Organic  Mieropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987 
Kluwer  Academic  Publishers,  Boston,  MA  1988  n 
353-356.  1  fig,  1  tab.  5  ref.  ' 

Descriptors:  'Humic  acids,  'Water  treatment 
'Chlorination,  'Chemical  degradation,  Chemical' 
reactions,  Hydrogen  ion  concentration,  Lakes,  Ar- 
tificial water,  Sampling,  Chemical  propertied 
Bogs. 

C-14-labelled  benzo(a)pyrene  (BaP)  was  added  to 
samples  of  three  types  of  water:  bog,  lake,  and 
artificial  water.  After  equilibration,  the  samples 
were  chlorinated  with  NaOCl  solution  under  buf- 
fered conditions.  After  72  h,  BaP  and  degradation 
products  were  extracted  consecutively  with 
CH2C12  at  neutral  pH,  then  at  acidic  pH,  and 
finally  by  absorption  to  XAD-2.  The  extracts  were 
subjected  to  fractionation  by  reverse-phase  HPLC. 
In  contrast  to  the  artificial  water,  about  20%  of  the 
reaction  products  could  not  be  extracted  from  the 
humic  water  samples.  This  might  be  due  either  to 
the  formation  of  more  water  soluble  degradation 
products  in  the  presence  of  humic  matter,  or 
strong  complexation  of  these  products  to  humus 
No  significant  difference  in  the  reaction  product 
profile  was  observed  in  the  neutral  CH2C12  extract 
of  either  of  the  three  water  samples;  i.e.,  humus  has 
no  effect  on  the  distribution  of  reaction  products  in 
this  fraction.  (See  also  W89-06748)  (Author's  ab- 
stract) 
W89-06794 


S^otl"  ASPECTS  OF  REUSE  OF  TREATED 
WASTEWATER  FOR  IRRIGATION, 

World  Health  Organization,  Alexandria  (Egypt) 
Regional  Office  for  the  Eastern  Mediterranean 
P.  J.  Hillman. 

IN:  Treatment  and  Use  of  Sewage  Effluent  for 
Irrigation,  Butterworths,  London.  1988  p  52-63  4 
tab,  1 5  ref. 

Descriptors:  'Wastewater  irrigation.  'Wastewater 
disposal,  'Water  reuse,  'Land  disposal,  'Irrigation 
effects,  'Irrigation  practices,  'Public  health,  Fate 
of  pollutants,  Path  of  pollutants,  Wastewater  treat- 
ment, Standards,  Toxicity,  Pathogens,  Pathogenic 
bacteria,  Bacteria,  Protozoa,  United  Nations,  Haz- 
ards, Domestic  wastes,  Primary  wastewater  treat- 
ment,  Parasites,   Stabilization   ponds,   Monitoring 


2E'"^,!?alitteS.'  *Water  'raiment,  'Trihalo- 
'nes,    Chlorination,  Chemical  properties,  Ox- 


The  use  of  wastewater  for  irrigation  poses  a  health 
hazard  directly  to  the  field  hands  and  in  some 
instances  people  living  close  to  the  irrigated  area 
and  indirectly  to  the  general  public.  Domestic 
sewage  is  generally  a  substantial  component  of 
wastewater  and  contains  all  the  micro-organisms 
and  parasites  commonly  found  in  excreta 
Wastewater  may  also  contain  chemical  substances 
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potentially  hazardous  to  health.  A  1973  report 
recommended  that  any  wastewater  used  for  agri- 
culture should  have  a  minimum  of  primary  treat- 
ment for  uses  on  crops  not  intended  for  human 
consumption.  Later  studies  recommend  the  almost 
complete  removal  of  the  eggs  of  intestinal  nema- 
todes and  a  major  reduction  in  excreted  bacteria. 
Waste  stabilization  ponds  are  recommended  for 
wastewater  treatment;  however,  the  extensive  land 
requirements  of  ponds  may  limit  their  use.  Con- 
trols should  include  a  surveillance  program  of  the 
quality  of  raw  wastewater  and  of  the  wastewater 
effluent  used  for  irrigation,  crops  should  be  moni- 
tored, and  it  may  be  necessary  to  include  ground- 
water surveillance.  (See  also  W89-06801)  (White- 
Reimer-PTT) 
W89-06805 


APPLICATION   OF   ZONAL   PRICING   TO   A 
METROPOLITAN  WATER  UTILITY,  v 

North  Carolina  Univ.,  Chapel  Hill.  De'pt.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  6C 
W89-06917 


HEURISTIC  APPROACH  TO  THE  ANALYSIS 
Oh  A  CONJUNCTIVE  WATER  SUPPLY 
SYSTEM, 

Oklahoma  Univ.,   Norman.   Dept.  of  Civil   Engi- 
neering and  Environmental  Science. 
A.  J.  Gonzalez. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8625533.  Ph.D.  Dissertation,  1986' 
1 19p,  14  fig,  15  tab,  39  ref,  7  append. 

Descriptors:  'Conjunctive  use,  'Water  supply  de- 
velopment, 'Management  planning,  'Multiobjec- 
tive  planning.  Reservoir  operation,  Aquifer  man- 
agement, Interbasin  transfer.  Optimum  develop- 
ment plans.  Optimization,  Reservoir  yield,  Reser- 
voir  yield,    Model   studies,   Computer   programs. 

A  methodology  was  developed  for  analyzing  the 
conjunctive  use  of  a  reservoir,  an  interbasin  trans- 
fer, and  an  aquifer  The  methodology  heuristically 
seeks  the  optimum  use  of  resources  given  a  set  of 
objectives  and  provides  a  means  for  generating 
non-inferior  solutions.  The  incorporation  of  both 
uncertain  decisions  and  increasing  demand  into  the 
analysis  requires  a  major  increase  in  complexity 
consequently,  a  large  number  of  possible  solutions 
were  generated.  Comparison  between  the  results  of 
fixed  reservoir  yield  analysis  with  variable  yield 
revealed  that  the  latter  approach  permitted  a  sig- 
nificant improvement  in  terms  of  spills,  imports, 
aquifer  contribution,  and  risk.  A  major  disadvan- 
tage of  this  technique  is  its  inability  to  provide  an 
optimal  management  strategy  directly.  It  requires, 
as  any  other  simulation  model,  a  large  number  of 
trails  to  achieve  acceptable  results.  Results  of  a 
case  study  provided  information  for  the  managers 
and  users  of  the  Norman  Project  in  Central  Okla- 
homa. Specific  combinations  of  conjunctive  use 
policies  that  were  not  studied  can  be  investigated 
using  computer  programs  developed  during  this 
research.  (Cremmins-AEPCO) 
W89-06930 


FINANCIAL  STABILITY  OF  PUBLICLY 
OWNED  WATER  SYSTEMS  IN  SOUTH  CARO- 
LINA, 

Clemson  Univ.,  SC.  Graduate  School 

For  primary  bibliographic  entry  see  Field  6C 

W89-06934 


ICE  AND  SEDIMENT  FACTORS  IN  THE  SE- 
LECTION OF  INUIT  WATER  SUPPLIES 
FROM  LENTIC  SOURCES, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geography. 
M.  H.  Hermanson. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8607544.  Ph.D.  Dissertation,  1985' 
206p,  29  fig,  40  tab.  107  ref,  append. 

Descriptors:  'Arctic  zone,  'Water  supply,  'Lakes, 
'Ice,  'Sedimentation,  'Lentic  environment.  Public 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


policy,  Water  policy,  Arctic,  Ice  cover.  Water 
resources  development,  Freezing,  Chemical  prop- 
erties. Physical  properties,  Northwest  Territories. 

Criteria  were  developed  for  water  supply  selection 
in  the  Arctic  from  lentic  sources  that  meet  the 
standards  of  the  community  and  governmental  au- 
thorities. The  evolution  of  water  supply  systems 
and  development  policies  in  the  Government  of 
the  Northwest  Territories  was  evaluated  and  major 
natural  processes  in  ice-covered  lakes  that  may 
affect  the  viability  of  water  supply  were  identified 
through  review  of  the  literature.  A  case  study  is 
presented  of  the  effects  of  these  processes  on  lakes 
that  are  suitable  for  use  as  water  supplies  near  a 
particular  arctic  community.  The  effects  of  freeze 
concentration  are  quantified.  Determination  of  the 
best  source  of  water  in  Inuit  communities  requires 
identification  of  a  lake  in  which  the  effects  of  ice 
and  sediment  are  minimized.  Prediction  of  ice  im- 
pacts is  easily  accomplished  by  using  physical  and 
chemical  data  from  a  lake.  Potential  sediment  ef- 
fects can  be  indicated  by  the  oxygen  regime  under 
ice  cover.  (Cremmins-AEPCO) 
W89-06935 


INSTITUTIONAL  AND  ECONOMIC  ANALY- 
SIS OF  RURAL  WATER  SUPPLY  INFRA- 
STRUCTURE DETERIORATION  IN  NEW 
YORK  STATE, 

New   York   State   Coll.   of  Agriculture   and   Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-06936 


EFFECT  OF  PRESSURE  FLUCTUATIONS  ON 
PIPE  FAILURE  IN  WATER  DISTRIBUTION 
SYSTEMS, 

Akron  Univ.,  OH.  Graduate  School. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-06938 


DISINFECTION  BY  ULTRAVIOLET  RADI- 
ATION FOR  DRINKING  WATER  CONTAIN- 
ING GIARDIA  SP.  AND  HUMUS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
T.  S.  Wang. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8706697.  Ph.D.  Dissertation,  1986. 
236p,  89  fig,  22  tab,  70  ref,  7  append. 

Descriptors:  *Giardia,  *Ultraviolet  radiation,  *Dis- 
infection,  *Drinking  water,  *Bacteria,  *Water 
treatment,  Potable  water,  Decomposing  organic 
matter,  Survival,  Pathogenic  bacteria. 

Drinking  water  containing  Giardia  cysts  and 
humus  was  disinfected  using  ultraviolet  radiation. 
More  than  99%  of  the  cysts  failed  to  survive  at 
least  two  days  under  a  relative  humidity  of  less 
than  20%.  Survival  of  the  cysts  in  river  water  was 
a  factor  of  physiological  inactivation  and  physical 
disintegration.  Within  the  temperature  range  of  1  C 
to  30  C,  the  total  survival  time  of  cysts  in  natural 
water  decreased  as  the  water  temperature  in- 
creased. The  activation  energy  of  Giardia  cysts 
indicated  that  their  resistance  to  disinfection  would 
be  higher  than  that  for  E.  coli  and  M.  fortuitum. 
The  zero  point  of  charge  was  about  pH  3.3  for 
Giardia  cysts  and  the  surface  charge  decreased 
with  aging.  The  surface  charge  was  also  independ- 
ent of  the  viability  of  the  cysts  and  dependent  on 
the  degree  of  integrity  of  the  cyst  membrane. 
Within  pH  6  to  8,  the  cyst  settling  velocity  in- 
creased as  the  pH  of  the  water  in  the  settling 
column  decreased.  Poisson  distribution  tests  at  pH 
6  and  7  indicated  a  clustered  or  contagious  distri- 
bution for  the  Giardia  cysts  in  water.  At  a  pH  of  8, 
the  distribution  was  random.  Ferrioxalate  actino- 
metry  was  sensitive  for  high  UV  intensities  and 
disinfection  doses.  Humus  concentrations  were  sig- 
nificantly reduced  after  UV  irradiation.  (Crem- 
mins-AEPCO) 
W89-06943 


DEVELOPMENT  AND  EXPERIMENTAL  VER- 
II  K  AIION  OF  A  STRUCTURED  MICROBIAL 


GROWTH  MODEL  AND  AN  EMPIRICAL  MI- 
CROBIAL HYDROLYSIS  MODEL  FOR  AN 
AEROBIC  BIOLOGICAL  REACTOR  WITH 
LIGNOCELLULOSIC  SUBSTRATE, 

Cornell   Univ.,   Ithaca,   NY.   Graduate   School  of 

Chemical  Engineering 

For   primary   bibliographic   entry   see    Field    5D. 

W89-06954 


5G.  Water  Quality  Control 


EFFECT  OF  ACID  RAIN  LEGISLATION  ON 
THE  ECONOMICS  OF  C02  RECOVERY  FROM 
POWER  PLANTS, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Physics. 
T.  B.  Cobb,  D.  G.  Streets,  T.  D.  Veselka,  and  A. 
M.  Wolsky. 

Environmental  Progress  ENVPDI,  Vol.  7,  No.  4, 
p  247-256,  November  1988.  4  fig,  5  tab,  24  ref. 
DOE  Contract  W-31-109-Eng-38. 

Descriptors:  *Water  pollution  prevention,  *Air 
pollution  control,  *Powerplants,  *Acid  rain,  'Leg- 
islation, 'Cost-benefit  analysis,  'Carbon  dioxide, 
•Waste  recovery,  Legal  aspects,  Economic  as- 
pects, Recycling,  Air  pollution,  Sulfur  compounds, 
Cost  analysis,  Costs,  Technology,  Rainfall. 

Pending  acid  rain  legislation  pose,  serious  econom- 
ic and  technical  challenges  for  some  utilities.  Two 
contrasting  examples  of  proposed  legislation  were 
analyzed  to  quantify  the  incentives  that  the  enact- 
ment of  such  legislation  might  create  for  utilities  to 
seek  alternate  means  to  mitigate  the  imposition  of 
specific  control  technologies.  The  cost  of  conven- 
tional control  strategies  was  determined  for  every 
major  coal-fired  power  plant  in  the  31 -state  region 
targeted  by  the  legislation,  and  cost  savings 
achieved  through  the  avoidance  of  technology  ret- 
rofits were  calculated.  Acid  rain  credits,  equal  to 
the  avoided  cost/unit  of  C02  produced,  were  tab- 
ulated and  used  to  characterize  those  plants  most 
likely  to  have  the  highest  incentive  to  participate 
in  such  activities.  It  is  concluded  that  coal-fired 
plants  could  provide  added  potential  for  certain  oil 
recovery  operations  where  natural  sources  of  C02 
are  not  readily  available.  More  than  100  power 
plants  in  20  states  were  identified  with  high  incen- 
tives for  avoiding  conventional  emission  control 
technologies.  Of  these  plants,  24  are  located  within 
100  miles  of  pipelines  available  for  immediate  C02 
service.  (Doria-PTT) 
W89-05809 


IN-SITU     EXTRACTION     OF     INDUSTRIAL 
SLUDGES, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Chemical  and  Biochemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-05811 


EXTRACTION  AND  SOLID  PHASE  CLEANUP 
METHOD  FOR  PESTICIDES  IN  SEDIMENT 
AND  FISH, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-05815 


SHRINKAGE  BEHAVIOR  OF  CLAY  LINER 
MATERIAL  EXPOSED  TO  SIMULATED  MU- 
NICIPAL SOLID  WASTE  LANDFILL  LEACH- 
ATE, 

Alberta  Univ..  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-05822 


ROLE  OF  INTERCEPTOR  DITCHES  IN  LIM- 
ITING THE  SPREAD  OF  CONTAMINANTS  IN 
GROUND  WATER, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

C.  Zheng,  K.  R.  Bradbury,  and  M.  P.  Anderson. 

Ground  Water  GRWAAR,  Vol.  26,  No.  6,  p  734- 

742,  November-December  1988.   10  fig,  2  tab,   16 

ref. 


Descriptors:  'Solute  transport.  'Water  < 
management,  'Pollution  control.  'Water  po: 
control,  'Groundwater  pollution.  'Interc 
ditches,  Agricultural  chemicals.  Aquifers.  S 
tion  analysis.  Groundwater  barriers 

The  groundwater  pattern  in  the  vicinity 
interceptor  ditch  used  for  agricultural  drair 
simulated  using  flow  and  stream  function  r 
to  explore  the  possibility  of  using  inter 
ditches  to  control  the  spread  of  agricultural  < 
cals  in  shallow  aquifers  The  concept  of  the 
ing  streamline  is  used  to  quantify  the  effecti 
of  the  interceptor  ditch  for  limiting  the  spr 
potential  contaminants.  The  simulation  resul 
gest  that  the  interceptor  ditch  may  create  an 
tive  hydraulic  barrier  to  the  movement  of  a, 
tural  contaminants  in  groundwater,  but  its 
tiveness  is  subject  to  seasonal  changes  in  hy 
gical  conditions,  including  the  regional  wate 
gradient,  the  distribution  of  recharge  an 
charge,  and  the  ditch  stage.  A  quantitativi 
tionship  between  effectiveness  of  the  ditc 
these  hydrological  conditions  is  established 
thor's  abstract) 
W89-05877 


EFFECT  OF  GROUNDWATER  INTE1 
TION  AND  IRRIGATION  ON  SALINITY 
P1EZOMETRIC  LEVELS  OF  AN  AQUIFE 

Australian   National   Univ.,  Canberra.  Cent 

Resource  and  Environmental  Studies. 

F.  Ghassemi,  G.  A.  Thomas,  and  A.  J.  Jakerr 

Hydrological  Processes  HYPRE3,  Vol.  2,  N 

369-382,  October-December  1988.  10  fig,  1  I 

ref 

Descriptors:  'Aquifers,  'Rivers,  'Grouni 
management,  'Water  quality  control,  • 
water  intrusion,  'Piezometry,  Irrigation,  Au 

The  major  strategy  used  to  prevent  the  dis 
of  highly  saline  groundwater  to  the  River  ^ 
in  southeastern  Australia  is  groundwater  inl 
tion  and  disposal.  The  basic  design  princi] 
sumes  that  the  extraction  of  groundwater  fi 
aquifer  hydraulically  connected  to  the  river 
a  line  of  pumps  positioned  close  and  roughly 
lei  to  the  river,  will  decrease  piezometric 
thereby  reducing  the  discharge  of  saline  g 
water  to  the  river.  The  paper  considers  i 
these  schemes  which  was  designed  for  the  V 
area  on  the  basis  of  a  hydrogeological  inv 
tion.  It  analyzes  the  effects  on  piezometrii 
and  groundwater  salinity  due  to  the  grouni 
interception  scheme  and  adjacent  irrigation 
ty  over  a  period  of  several  years  from  J; 
1980.  Piezometric  heads  have  decreased 
cantly  in  the  stretch  close  to  the  river.  A 
reduction  in  groundwater  salinity  is  also  ap 
in  this  stretch  except  for  an  area  between  th 
and  a  holding  basin  used  for  disposal  of  the 
effluents  emanating  from  the  groundwater 
ception  scheme.  This  general  reduction  in  g 
water  salinity  is  mainly  caused  by  pumpinj 
the  groundwater  interception  scheme  and  re 
from  irrigation.  The  exception  in  the  tn 
groundwater  salinity  is  due  to  the  movemei 
highly  saline  body  of  groundwater  from  ths 
ing  basin  towards  the  River  Murray.  Results 
Australian  experience  should  be  helpful  to  I 
signers  of  similar  salinity  mitigation  scheme 
where.  (Author's  abstract) 
W89-05891 


ESTUARY    REHABILITATION:    THE   G 
BAY  STORY, 

Wisconsin  Univ. -Madison.  Sea  Grant  Inst. 
For  primary  bibliographic  entry  see  Field  4C 
W89-05909 


RHODE    ISLAND    VOLUNTEERS    MOI< 
THE  HEALTH  OF  SALT  PONDS, 

Rhode  Island  Univ.,  Kingston.  Graduate  Scl 

Oceanography. 

V.  Lee. 

Oceanus  OCEAAK,  Vol.  31,  No.  3,  p  44-41 

1988.  4  fig,  1  tab,  5  ref. 
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tors  *  Public  ponds.  'Pond-..  'Marine  envi- 
t,  *Water  quality,  'Monitoring.  *Rhode 
Environmental  policy.  Resources  manage- 
>at.i  acquisition.  Water  sampling.  Turbidity. 
Is,  Bacterial  analysts.  Coastal  zone  manage- 
Temperature.  Wastewater  management. 
it  pollution  sources. 

I  of  trained  volunteers  for  environmental 
ing  is  an  excellent  way  to  obtain  certain 
'  reliable  data  in  a  cost-effective  manner. 
'85.  45   volunteers  have  been   measuring 
lality   parameters  in   seven   of  Rhode   Is- 
Jt  ponds.  These  volunteers,  representing  a 
riety  of  backgrounds,  were  recruited  from 
[roup  who  had  participated  in  an  earlier 
search  project  on  the  salt  ponds.  Twice  a 
from  May  through  October,  these  pond 
i  take  water  samples  and  measurements  on 
and  temperature,  and  conduct  more  so- 
td  techniques  such  as  filtering  and  storing 
for  nutrients,  chlorophyll,  and  bacterial 
conduct  dissc'ved  oxygen  titrations,  and 
evidence    of    eelgrass-wasting    disease, 
md  watchers  are  providing  useful  informa- 
government  decision  making  and  future 
research.   The  bacteria   monitoring   has 
a    successful    link    between    the    pond 
and   the   Rhode   Island   Department   of 
nental  Management,  the  agency  responsi- 
neasuring  water  quality  and  policy  deci- 
arding  closures  of  areas  to  shellfishing  or 
g.  Information  from  the  pond  watchers 
I  another  state  agency,  the  Coastal  Re- 
lanagement  Council,  which  is  responsible 
ling  and  permitting  development  of  the 
astal  zone.  Pond  watchers  monitoring  re- 
ilso  incorporated  into  state  reports  to  the 
le  towns  are  using  the  data  to  develop 
or  special  wastewater  management  dis- 
igned  to  decrease  nonpoint  source  pollu- 
I   The   success   of  the   pond    watchers 
d  to  a  symposium  in  1988  which  provid- 
st  national  forum  to  focus  on  the  issues 
:o  citizen-monitoring    programs.    (Sand- 

0 


VG  WASTEWATER  TOXICITY, 

Inc.,  Nashville,  TN. 
ary  bibliographic   entry   see   Field    5D. 


-ALE  EVALUATION  OF  ALUM 
ENTS  TO  REDUCE  LAKE  SEDIMENT 
ORE'S  RELEASE, 

Coll.  of  Technology,  Potsdam,  NY. 
Civil  and  Environmental  Engineering 
ng,  A.  G.  Collins,  and  R.  A.  Armstrong 

Environmental  Quality  JEVQAA,  Vol. 
,  p  673-676,  October-December  1988  2 
I6ref. 

:  'Eutrophic  lakes,  'Lake  restoration, 
ollution  treatment,  *Lake  sediments, 
us,  *Alum,  Black  Lake,  New  York, 
tment,  Mathematical  studies. 

nass-balance  approach  to  evaluate  alum 
n  of  sediment-bound  phosphorus  uses 
-now  reactors  and  aerobic  sediments 
itrophic  lake  (Black  Lake,  NY).  The 
rmitted  tests  of  treatment  effects  on  the 
iration  of  sediment  P  release,  was  simple 
t,  statistically  reliable,  and  could  be  ap- 
ther  eutrophic  systems.  Analyzed  as  a 

process,  sediment  P  release  rate  de- 
early  as  a  function  of  alum  dose,  and  the 
dose  tested  (equivalent  to  1.22  g  Al/sq 

the  zero-order  P  release  rate  for  four 
etention  periods.  (Author's  abstract) 


ELSSOLRCE  CONTROLS  ON  ACTO 

Jniv.  (Ontario).  Dept.  of  Civil  Engineer- 

ean. 

E"5.rBy  Engineering  JFEED9.  Vol.  1 14, 

-106.  December  1988.  1  fig,  6  tab,  6  ref. 


Descriptors;  'Water  pollution  control,  *Acid  rain 
•Water  pollution.  'Air  pollution  effects,  ♦Statisti- 
cal analysis,  'Seasonal  variations,  'Model  studies. 
Deposition.  Precipitation,  Ontario.  Ohio,  Pennsyl- 
vania, Simulation  analysis,  Variability,  Data  collec- 
tions. Emission  reduction. 

The  University  of  Waterloo  Long  Range  Trans- 
port Model  is  used  to  simulate  the  seasonal  deposi- 
tion levels  attributable  to  emissions  from  Sudbury 
Ontario,  Central  Ohio,  and  Western  Pennsylvania.' 
Recorded  deposition  data  for  three  receptors  are 
adjusted,  reflecting  a  simulated  emission  reduction 
at  the  three  sources.  The  impact  of  the  reduction  is 
not  statistically  significant,  since  the  year-to-year 
variability  exceeds  the  changes  expected  due  to 
emissions   reductions.   A   detailed   data-normaliza- 
tion  scheme  that   incorporates  the  data   from   all 
seasons  (and  possibly  from  multiple  receptors)  is 
required  to  provide  the  statistical  resolutions  nec- 
essary to  recognize  emission  changes.  The  difficul- 
ty in  recognizing  selective  emission  reductions  is 
demonstrated   with   simple  statistical   analyses  on 
recorded  and  simulated  data.  The  techniques  ap- 
plied to  the  raw  database  indicate  that  a  record  of 
5  years  is  insufficient  to  detect  statistically  signifi- 
cant depositional   changes  due  to   50%   emission 
reductions  at  three  major  source  groupings  located 
in  the  vicinity  of  the  Great  Lakes.  This  failure  is 
the  result  of  seasonal  variability  in  the  recorded 
deposition  data.  Deseasonalization  procedures  suc- 
ceeded in  identifying  statistically  significant  differ- 
ences at  two  of  the  three  receptor  locations  used  in 
the  analyses.  Deseasonalization  procedures  appear 
to  have  promise  as  a  means  of  augmenting  the 
monitoring  of  records  to  demonstrate  the  effective- 
ness of  emission  control  programs.  (Miller-PTT> 
W89-05954 


GROWTH  ANALYSIS  OF  WATER  HYACINTH 
EICHHORNIA  CRASIPES  SOLMS,  IN  DIF- 
FERENT   WATER    TEMPERATURE    CONDI- 

Osaka  Prefectural  Univ.,  Sakai  (Japan).  Faculty  of 

Agriculture. 

H.  Sato. 

Ecological   Research,   Vol.   3,   No    2    p    131-144 

August  1988.  10  fig,  1  tab,  8  ref. 

Descriptors:  'Water  pollution  treatment,  'Water 
hyacinth,  'Temperature  effects,  'Plant  growth, 
'Culturing  techniques,  Biomass,  Growth  rates,  Lo- 
gistic theory,  Optimum  factor,  Water  temperature 
Mathematical  studies. 

A  40-day  culture  experiment  of  water  hyacinth 
was  made  in  4  different  water  temperatures,  15,  20, 
25,  and  30  C,  which  were  combined  with  4  levels 
of  concentration  of  culture  solution,  1/3,  1,  3  and 
9-fold  of  the  standard  solution  containing  28  ppm 
of  total  N  and  7.7  ppm  of  total  P.  The  optimum 
condition  for  obtaining  the  maximum  plant  growth 
shifted  from  30  C  3-fold  condition  in  the  early 
stage  to  20-25  C:  3-fold  condition  i,i  the  later  stages 
of  the  experiment.  The  relation  between  the  fresh 
weight  biomass  per  100-1  tank  and  the  concentra- 
tion of  culture  solution  was  expressed  successfully 
by  a  reciprocal  equation.  The  relation  between  the 
biomass  and  water  temperature  was  expressed  by 
another  reciprocal  equation.  The  latter  formula 
shows  that  the  temperature  can  be  treated  as  an 
exponential  factor,  and  it  suggests  that  the  possibil- 
ity of  growth  coefficient  of  the  logistic  growth 
equation  being  affected  by  temperature.  (Author's 
abstract) 
W89-05979 


DEVELOPMENT  OF  BIOLOGICAL  WATER 
?HAHrY  ASSESSMENT  IN  THE  NETHER- 
LANDS, 

Limburg     Water     Pollution     Control     Authority 
Roermond  (Netherlands). 
H.  H.  Tolkamp,  and  J.  J.  P.  Gardeniers. 
Hydrobiological  Bulletin.  Vol.  22,  No    1    p  87-91 
1988.  2  tab,  37  ref. 

Descriptors:    'Water   quality.    'The    Netherlands, 
Biological  water  quality,  'Ecology,  'Water  qual- 
ity   management,    Biological    properties,    History, 
Reviews. 


Water  Quality  Control— Group  5G 

Biological  assessment  of  water  quality  in  the  Neth- 
erlands is  reviewed  and  discussed  in  terms  of  the 
past,  present  and  future.  In  the  past,  aquatic  ecolo- 
gists  were  mainly  concerned  with  descriptive  re- 
search, making  inventories  and  describing  taxono- 
my and  autoecology  of  species.  In  the  sixties,  they 
moved  to  the  problems  of  inland  water  manage- 
ment, including  the  study  of  running  water  using 
methods  which  assesses  water  quality  according  to 
the  chemical  and  biological  characteristics  of  the 
water  into  saprobic  zones.  Later,  ecologists  devel- 
oped an  assessment  method  based  on  macrophytes 
made  a  system  to  assess  the  organic  pollution  of 
natural  lowland  streams  (and  added  a  numerical 
index  to  this  system),  developed  a  quality  quotient 
tor  the  assessment  of  large  rivers,  and  presented  a 
method  for  assessing  large  lakes  by  trying  to  inte- 
grate both  saprobic  and  trophic  aspects.  The  first 
edition  of  the  Handbook  of  Biological  Assessment 
of  Water  Quality  was  published  in  1977  and  the  use 
of  various  methods  has  increased  ever  since.  At 
present,  the  biological  assessment  of  water  quality 
is  accepted  as  a  normal  tool  in  water  quality  man- 
agement. But,  now  that  the  major  sources  of  pollu- 
tion have  been  eliminated,  the  water  quality  man- 
agement  aims   at    improving    the   quality   of  the 
aquatic  ecosystem  as  a  whole.  The  ecosystem  in- 
cludes both  the  water  column  itself  and  the  inter- 
linked  system   of  water,   bottom   banks,   and   the 
animal    and   plant   community   that   dwells   there 
(Miller-PTT) 
W89-05988 


WATER  RESOURCES  AND  ENVIRONMEN- 
TAL POLLUTION  IN  NIGERIA:  SOME  PRE- 
LIMINARY FINDINGS, 

Nigerian  Inst,  of  Social  and  Economic  Research, 

Ibadan. 

For  primary  bibliographic  entry  see  Field  5B 

W  89-06004 


RIVER  MANAGEMENT  TO  REDUCE  TURBID- 
ITY IN  NAVIGABLE  BROADLAND   RIVERS, 

University   of  East   Anglia,   Norwich   (England)' 

School  of  Environmental  Sciences. 

P.  N.  Garrad,  and  R.  D.  Hey. 

Journal         of        Environmental         Management 

SM8^S!-3^efN0'   3'  P  273"288'  °Ct0ber 

Descriptors:  'Water  quality  control,  'Suspended 
load,  'Turbidity,  'Rivers,  'Navigable  waters, 
'Water  management.  Entrainment,  Particle  size' 
Suspended  sediments,  River  beds,  Bottom  sedi- 
ments, Algae,  Macrophytes,  Bank  erosion,  Boat- 
ing. 

The  examination  of  the  diurnal  patterns  of  sus- 
pended sediment  concentration  in  the  River  Bure 
(East  Anglia)  and  of  the  size  of  particles  held  in 
suspension  is  described.  It  is  suggested  that  forces 
greater  than  those  exerted  by  the  natural  river  and 
tidal  flows  are  acting  on  the  river  bed.  Correlation 
of  boat  traffic  frequency  with  these  patterns  would 
suggest  that  the  passage  of  many  boats  in  succes- 
sion throughout  the  day  can  cause  entrainment  of 
the  soft  bed  sediments.  The  settling  time  for  some 
of  the  material  is  long  enough  to  suggest  that  boats 
have  a  daily  as  well  as  seasonal  influence  on  the 
patterns  of  turbidity.  Control  of  boat-induced  tur- 
bidity can  be  achieved  by  reducing  entrainment 
velocities    for   each    boat    type,    which    generally 
would  imply  a  reduction  in  maximum  permissible 
boat  speed  from  7  to  5  mph,  or  by  enforcing  a  lag 
time  between  the  passage  of  each  boat.  The  former 
management  option  is  the  most  practical  to  en- 
force.  Recent  work  in   Broadland  has  suggested 
that  the  algal  populations  are  largely  responsible 
for  the  high  turbidity  levels.  Evidence  that  boat 
traffic  can  also  affect  turbidity  suggests  a  need  for 
reappraisal  of  management  policies  in  Broadland  to 
take  account  of  boat  speed  and  frequency  as  well 
as  phytoplankton,   if  there  is  to  be  an  effective 
recovery  of  the  Broadland  waterways.  Reduction 
of  turbidity  should  allow  the  reinstatement  of  the 
macrophyte  populations,  and  thus  aid  protection  of 
the  river  banks  against   further  erosion.   (Miller- 

W89-06005 
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WATER    POLLUTION    CONTROL    ADMINIS- 
TRATION IN  JAPAN, 

Environment  Agency,  Tokyo  (Japan).  Water  Qual- 
ity Bureau. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-06014 


STRATEGIES  FOR  COASTAL  WATER  QUAL- 
ITY MANAGEMENT:  A  CASE  STUDY  OF 
LAEM  CHABANG  (THAILAND)  DEEP-SEA 
PORT  DEVELOPMENT, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Muttamara,  and  J.  M.  Baldisimo. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  6/7,  p  221-228,  1988.  2  tab,  8  ref. 

Descriptors:  *Management  planning,  'Resources 
development,  *Water  quality  control,  'Water  pol- 
lution control,  *Coastal  waters,  'Thailand,  'Port 
facilities,  'Environmental  impact  statement,  'Envi- 
ronmental effects,  Harbors,  Water  quality  manage- 
ment. Case  studies,  Water  resources  development, 
Marine  environment. 

An  environmental  study  was  conducted  as  a  part 
of  coastal  water  quality  management  for  Laem 
Chabang  Deep-Sea  Port.  It  was  revealed  that  the 
existing  seawater  quality  at  Laem  Chabang  area  is 
generally  well  within  standards  for  unpolluted  sea- 
water,  making  it  suitable  for  fishing  and  recreation. 
Environmental  impact  assessment  of  the  different 
activities  to  be  carried  out  in  relation  to  the  Laem 
Chabang  port  development  indicated  that  the  fol- 
lowing significant  impacts  on  the  marine  environ- 
ment can  be  anticipated:  (1)  direct  damage  to  bio- 
logical organisms  by  resuspension  of  organics  due 
to  disturbance  of  marine  habitat  during  dredging/ 
reclamation  and  breakwater/pier  construction;  (2) 
creation  of  high  turbidity  by  disposal  of  dredge 
spoil  which  disturbs  and/or  smothers  marine  flora 
and  fauna  and,  more  importantly,  poses  the  great- 
est threat  to  the  tourism  industry  in  Pattaya  locat- 
ed about  12  km  from  the  project  site;  (3)  modifica- 
tion of  the  tidal  current  direction  and  velocity  in 
the  Laem  Chabang  bay  as  a  result  of  dredging  in 
the  entrance  channel,  fairway  and  basin;  (4)  dete- 
rioration of  seawater  quality  due  to  discharge  of 
tapioca  powder  losses,  domestic  wastewater  from 
port  area  and  sewage  from  ships  (5)  destruction  of 
the  aesthetic  aspects  of  the  port  waters  and  sur- 
rounding areas  as  a  consequence  of  solid  waste 
generation  from  cargo  handling  from  ships.  A 
number  of  strategies/measures  for  coastal  water 
quality  management  to  prevent  or  minimize  the 
adverse  impacts  have  been  recommended.  The 
proposed  environmental  protection  program  is 
necessarily  justified  considering  the  economic  ben- 
efits to  be  gained  by  the  country  from  port  oper- 
ations. (Author's  abstract) 
W89-06037 


EFFECTS  OF  DEVELOPMENT  OF  A  TIDAL 
BARRAGE  UPON  THE  WATER  AND  SEDI- 
MENT QUALITY  OF  THE  MERSEY  ESTUARY 
(U.K.)  AND  ITS  BIOTA, 

RPS  Environmental  Services  Ltd.,  Mold  (Wales). 
For  primary  bibliographic  entry  see  Field  6G. 
W89-06038 


WATER  QUALITY  MANAGEMENT  OF  THE 
HOOGHLY  ESTUARY  -  A  LINEAR  PRO- 
GRAMMING MODEL, 

Calcutta     Metropolitan     Development     Authority 

(India). 

S  K   Bose,  P.  Ray,  and  B.  K.  Dutta. 

Water  Science  and  Technology   WSTED4,  Vol. 

20,  No.  6/7,  p  235-242,  1988.  3  fig,  22  ref. 

Descriptors:  'Model  studies,  'Water  quality  man- 
agement. 'Estuaries,  'Linear  programming, 
'Mathematical  models,  Cost-benefit  analysis, 
Water  quality  control.  Model  studies,  Dissolved 
oxygen,  Biochemical  oxygen  demand,  India,  Waste 
treatment 

Rapid  and  widespread  deterioration  of  water  qual- 
ity in  surface  water  systems  has  rendered  mathe- 
matical modeling  lor  predicting  water  quality  in- 
dispensable   especially    in    terms    of   bio-chemical 


oxygen  demand  (BOD)  and  dissolved  oxygen 
(DO)  under  various  system  parameters.  Model 
output  under  a  prescribed  set  of  conditions  indi- 
cates the  degree  of  treatment  necessary  to  make 
the  waste  load  acceptable.  It  also  analyzes  the 
consequences  of  changes  in  water  quality  objec- 
tives from  a  cost/benefit  viewpoint.  The  most  ap- 
propriate model  in  this  regard  would  be  the  one 
which  takes  into  account  the  cost  of  treatment 
plant  installations  and  their  locations.  This  paper 
proposes  a  linear  programming  model  for  water 
quality  management  of  the  Hooghly  estuary,  The 
linear  objective  function  for  the  total  cost  of  treat- 
ment at  selected  terminals  has  been  expressed  in 
terms  of  quantity  of  BOD  removed  Computed 
data  have  been  presented  under  reasonably  wide 
range  of  parameters.  (Author's  abstract) 
W89-06039 


ROLE  OF  ESTUARINE  MODELING  IN  NU- 
TRIENT CONTROL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 
W.-S.  Lung. 

Water  Science  and  Technologv  WSTED4,  Vol. 
20,  No.  6/7,  p  243-252,  1988.  7  fig,  10  ref 

Descriptors:  *Est:aries,  'Eutrophication,  'Model 
studies,  'Water  quality  control,  Case  studies,  Lim- 
iting nutrients.  Phosphorus,  Nitrogen,  Cyanophyta, 
Water  quality  management,  Phytoplankton,  Cali- 
brations, Nonpoint  pollution  sources. 

Two  case  studies  are  presented  to  demonstrate 
how  estuarine  water  quality  models  can  be  used  in 
planning  eutrophication  control.  In  the  first  study, 
a  steady-state  model  is  used  to  assess  the  impact  of 
point  source  phosphorus  reduction  on  the  phyto- 
plankton biomass  in  the  upper  James  Estuary  in 
Virginia  during  the  summer  months.  The  modeling 
results  indicate  that  phosphorus  is  in  ample  supply 
to  support  the  phytoplankton  growth  in  the 
system.  However,  substantial  reduction  of  loads  by 
phosphorus  removal  at  the  wastewater  treatment 
plants  would  lead  to  a  phosphorus  limiting  condi- 
tion thereby  lowering  the  phytoplankton  biomass 
levels.  In  the  second  study,  a  time-variable  model 
is  developed  to  investigate  the  potential  of  blue- 
green  algal  (Microcystis)  blooms  in  the  Neuse  Es- 
tuary in  North  Carolina.  More  specifically,  the 
model  is  designed  to  address  two  management 
questions.  First,  recognizing  that  high  nonpoint 
nitrogen  loads  in  the  spring  months  would  lead  to 
a  proliferation  of  non-nitrogen  fixing  blue-green 
genera,  it  was  asked  if  parallel  control  of  nitrogen 
should  be  considered.  Second,  in  light  of  the  po- 
tential for  algae  species  dominance  to  shift,  the 
possibility  of  control  of  nitrogen  fixing  blue-green 
algal  blooms  was  questioned.  Based  on  the  model- 
ing calibration  results  using  data  from  1983,  1984 
and  1985  under  different  hydrologic  conditions, 
freshwater  flow  to  the  estuary  is  found  to  be  a  key 
factor  in  controlling  blue-green  algal  blooms  in  the 
Neuse  Estuary.  (Author's  abstract) 
W 89-06040 


SOME  STUDIES  TO   REDUCE  SEDIMENTA- 
TION IN  A  PORT  ON  A  TIDAL  RIVER, 

Hanover    Univ.    (Germany,    F.R.).    Franzius-Inst. 
fuer  Wasserbau  und  Kuesteningenieurwesen. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-06041 


ROLE  OF  MODELLING  IN  THE  CONTROL 
OF  SEAWATER  POLLUTION, 

Port    and     Harbour     Research     Inst.,     Yokosuka 

(Japan).  Marine  Hydrodynamics  Div. 

T.  Horie. 

Water  Science  and  Technology  WSTED4,   Vol. 

20,  No.  6/7,  p  277-286,  1988.  6  fig,  2  tab,  5  ref. 

Descriptors:  'Coastal  waters,  'Water  pollution, 
'Water  pollution  control,  'Water  quality,  'Sea- 
water, 'Model  studies,  Japan,  Feasibility  studies, 
Numerical  analysis.  Species  diversity,  Population 
density.  Cycling  nutrients.  Sediments. 

A  feasibility  study  of  seawater  improvement 
projects  in  selected  bays  where  seawater  is  highly 
polluted  by  organic  substances  is  being  conducted. 


The  study  includes  field  surveys  in  these  I 
for  example,  seawater  quality,  sediment  ch 
istics.  sediment  release  rate,  sediment  settlt 
organism  growth  rates,  and  biological  activ 
merical  analysis  of  the  situation  is  also  bei 
ducted,  using  a  set  of  mathematical  ma 
water  quality  prediction  model  was  formul 
the  basis  of  phosphorus  cycling  between  se 
phytoplankton,  and  sediment  The  results 
simulation  predicted  that  the  effect  of  Si 
quality  improvement  would  be  unexpectedl 
because  of  dilution  due  to  advection  and  dil 
by  seawater  circulation.  However,  in  th 
ecological  conditions  seem  to  be  significai 
proved,  given  that  the  number  of  benthic 
and  the  populations  of  these  species  incri 
treated  sediment,  even  though  the  improve 
water  quality  is  less  than  expected.  Based  c 
results,  the  author  discusses  the  role  of  the 
cal  model  and  gives  examples  of  its  applic, 
predicting  the  environmental  improvement 
seawater  quality  improvement.  (Author's  a 
W89-06044 


USE  OF  IN  SITU  MICROCOSMS  FOR  E 
ATING  RESERVOIR  WATER  MANAGE 
OPTIONS, 

Nevada    Univ.    System,    Las   Vegas     Wat 

sources  Center. 

For  primary  bibliographic  entry  see  Field  7] 

W89-06056 


DISJUNCTIVE  KRIGING  AS  AN  APPF 
TO  MANAGEMENT  DECISION  MAKINC 

Agricultural  Research  Service.  Riverside,  ( 

linity  Lab. 

For  primary  bibliographic  entry  see  Field  6, 

W89-06073 


'ECOSYSTEM'  APPROACH  TO  MAI* 
HUMAN  USES  AND  ABUSES  OF  NA1 
RESOURCES  IN  THE  GREAT  LAKES  1 

Department  of  Fisheries  and  Oceans.  Bui 

(Ontario).    Great    Lakes    Lab.    for   Fisheri 

Aquatic  Sciences. 

For  primary  bibliographic  entry  see  Field  6y 

W89-06159 


REDEVELOPMENT  OF  LAKE  ECOSYS 
A  CASE-STUDY  APPROACH, 

Lund  Univ.  (Sweden).  Inst,  of  Limnology. 
S.  Bjork. 

Ambio  AMBOCX.  Vol.  17,  No.  2,  p  90-98, 
fig,  35  ref. 

Descriptors:  'Lake  restoration,  'Dredging, 
sediments,  'Water  pollution  treatment.  Cas 
ies,  Water  level,  Eutrophication,  Limnology 
ronmental  effects,  Sedimentation,  Swedei 
land,  Aquatic  weed  control,  Nutrient  remov 

Overloading  of  lakes  by  nutrients  from  e 
sources  often  creates  long-term  eutroph 
problems.  Even  if  the  external  loading  is  r 
to  normal  levels,  internal  loading  from  the 
ent-rich  sediments  can  prevent  recovery.  La 
toration  refers  to  activities  carried  out  in  tl 
itself  in  order  to  adjust  the  ecosystem.  Eco 
redevelopment  concerns  both  lake  restorati 
all  preparative  work  for  normalizing  ihe  n 
supply  to  water  bodies  from  watershe 
airshed.  Methods  to  restore  lakes  irreversibl 
aged  by  pollution  or  water-level-lowerii 
available.  Redevelopment  of  degrading  as  i 
severely  degraded  lakes  and  wetlands  is  e> 
fied  by  case  studies  from  different  latituc 
Sweden  the  intensive  construction  of  sewagi 
ment  plants  with  phosphorus  precipitation  1 
proved  the  condition  of  numerous  lakes.  . 
lakes  are  being  redeveloped  that  have  beei 
aged  through  pollution  by  sewage.  Lake  Trt 
was  restored  through  the  dredging  of  nutrie 
sediments.  Lake  Lillisjon  was  restored  by  sei 
treatment  in  situ.  Sewage  and  storm-flow 
diversion  helped  to  improve  the  condition  o 
Tunis,  near  Tunis  on  the  Mediterranean  Se 
Lagoa  Rodrigo  de  Freitas.  Rio  de  laneir 
restored   by   diverting   sewage,   removing  S 
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I  deposits,  and  cleaning  up  the  shores  lor 

ational  purposes.  The  water  level  was  raised 
prove  lake  water  quality  in  the  Swedish  Lake 
M*ga  Dredged  lake  marl  can  be  economical- 
ly as  a  liming  element  to  offset  stream  acidifi- 
i  m  main  pans  of  Sweden.  Of  the  Scandina- 
.oiintnes.  onl>  Finland  has  a  special  depart- 
lor  lake  redevelopment.  Future  planning  for 
dapmenl  should  be  based  on  a  holistic  view 
sense  that  whole  drainage  systems  are  in- 
J  in  programs  for  restoration  and  manage- 
(Geiger-PIT) 
k>162 


W89-06177 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Water  Quality  Control— Group  5G 

♦Eutrophication,    'Bioassay,    'Limiting    nutrients 

Law  NS,,UdleS'  *&"*£  A'gal  gr°Wth'  Li<*,gs 
Law  Nitrogen,  Phosphorus.  Management  plan- 
ning. Primary  productivity. 


t^v,xvRA«J-ON  AND  HYDRAULIC  CONDUC- 
LINER  A     COMPACTED      EARTHEN 

Illinois  State  Geological  Survey  Div.,  Champaign 
vvJ'oPnln,1nny  b,bl'ographie  entry  see  Field  5B 


1C   EL  ROPE,  GREAT  LAKES  AMERICA 
ECOSYSTEM  REDEVELOPMENT 

k  L  ni\    (Poland).  Dept.  of  Economic  Geoa- 
of the  Sea  6 

nmarv    bibliographic   entry   see   Field   6G. 
6163 


£!&!£&££  JHE  NEARSHORE  AREA 
SL  STAIN  ABLE    REDEVELOPMENT    IN 

£ nATTVA^S  WITH  OBSERVATIONS 
It  HAL  1IC  SEA, 

isin  Univ.-Green  Bay.   Inst,  for  Land  and 
Studies. 

mary  bibliographic  entry  see  Field  6A 
pI64 


s.?!ONAAND  ECOSYSTEM  REDEVEL- 
EEJS  SREAT  LAKES  AMERICA  WITH 
ENCE  TO  BALTIC  EUROPE, 

Univ.  (Ontario).  Dept.  of  Environment 
ource  Studies. 

nary  bibliographic  entry  see  Field  6E. 
165 


1ILITATIVE  REDEVELOPMENT  OF 
rJUr?.  "SHERIES  OF  THE  BALTIC 
'D  THE  GREAT  LAKES, 

Lni\   (Ontario).  Dept.  of  Zoology 
wry  bibliographic  entry  see  Field  81. 
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^nrvAr,Y^APPROACH  TO  ECOSYS- 

dgreatT^1  IN  THE  baltic 

ab..  Stockholm  (Sweden). 

ary  bibliographic  entry  see  Field  6A 
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I  JLBJFICips   FOR   WEEDING   AND 
LLTLRE     IN     PADDY     FIELDS     IN 

Jniv.,  Sendai  (Japan).  Biological  Inst 
ira,  and  E.  Kikuchi. 

''Tropical  Ecology,  Vo1-  4-  No-  4,  p  393- 
ember  1988.  3  fig.  4  tab,  9  ref. 

*5r  u^at5F  P°lluti°n   prevention,   'Rice 
Tub.nc.ds     'Fertilizers,    'Aquaculture, 
*eeds.  Herbicides,  Insecticides,  Fish  food 
>.  Weed  control,  Japan. 

Si  ,ha,ulive  in  rice  paddy  mud  in- 
cumbers when  an  organic  fertilizer  is 
I  he  worms  mix  the  soil  by  passing  it 
|wr  gu,  as  well  as  by  their  burrowing  and 
y„fm°^men,S'  thereby  checking  the 
of  paddy  weeds.  Tubificids  inhabiting 
mud  also  serve  as  fish  food.  It  is  sug 

e  A  JX°f  migh'  by  aPPropriate  for 
re.  A  method  to  control  paddy  field  eco- 

•fcT6^  rbaled  °n  the  above  flnd'ngs  <o 
ice  and  freshwater  fish,  with  organic 
bu iwahout   the  use  of  herbicides  and 

L?/gam^fer^l'zers'  mainl>  compost, 
ied  to  a  paddy  field  with  the  water  depth 
ant  at  5-10  cm,  and  tubificids  present  in 
xTL?  mVar'°nS  fr°m  June  to  Septem- 
J™  i  af!er  reachlng  about  30,000 
sq  m  m  late  June,  the  number  of  tubifi- 
£C I  appro ximately  constant;  (2)  the  cov- 
eed  was  below  5%  dur.ng  the  per.od, 
>h  "^"growth  was  checked;  and  (3) 
M  was  6000  kg/ha  which  is  equal  too 
age.  (Ge.ger-PTT) 


CREATION  OF  AN  ARTIFICIAL!  Y  PRO 
DUCED  FRACTURE  ZONE  TO  PREVENT 
CONTAMINATED  GROUND-WATER  MIGRA- 

Dunn  Geoscience  Corp.,  Albany,  NY 
K.  F.  Begor,  M.  A.  Miller,  and  R.  W.  Sutch 
Ground  Water  GRWAAR,  Vol.  27,  No    I    n  57 
65,  January-February    1989.   5   fig,    1   tab,    17  ref. 

Descriptors:  'Groundwater  pollution,  'CleanuD 
operations,  'Geologic  fractures,  'Water  pollution 
treatment.  Pumping  tests,  Plumes,  Groundwater 
movement  New  York,  Blasting,  Recovery  wells, 
Geohydrology. 

To  overcome  difficulties  associated  with  contami- 
nated groundwater  recovery  at  a  site  in  upstate 
New  York,  an  approach  was  developed  that  in- 
volved the  creation  of  an  artificial  fracture  zone 
through  controlled  blasting  to  intercept  contami- 
nated groundwater  flow.  Site  investigations  delin- 
eated the  extent  of  a  groundwater  contamination 
r  mLmJgratmg  within  a  fractured  bedrock  aqui- 
fer (Medina  sandstone)  that  underlines  approxi- 
mately 15  ft  of  glacial  till.  A  72-hr  aquifer  test 
involving  one  recovery  well  resulted  in  a  low  yield 
(35  gpm  with  20  ft  of  drawdown).  Data  collected 
from  adjacent  observation  wells  indicated  poor 
interconnection  among  naturally  occurring  fea- 
tures. Although  the  response  of  some  observation 

sTow^TtHred  ,ha*  °f  ,he  rec0very  we".  °«hers 
showed  little  or  no  response  to  pumping.  There- 
ore,   achieving   the   corrective   action   objectives 
(i.e.,  preventing  further  contaminant  migration  and 
w^,°h"18  aHdrrreating  contaminated  groundwater) 
would   be   difficult   using   a   'traditional'   multiple 
Sh?  Wel!,Sys.tem'   I(  was  decided  that  con- 
trolled linear  blasting  could  provide  the  enhanced 
racture  interconnection  necessary  to  successfully 
intercept    the   contaminated   groundwater   plume 
which   then   would  be  capture  and   removed   by 
E&8,  P'acement   of  rec°very   wells   installed 
within  the  fracture  zone.  Using  a  carefully  con- 
wide  Too  ft  I"6  Tern  b'aSting  ,echnique,  a  6- 
t-wide,  300-ft-long  fracture  zone  was  created  in 
he  upper  25  ft  of  the  bedrock  aquifer,  perpendicu- 
ar  to  the  centerline  of  the  plume.  Following  fac- 
turing.  a  second  72-hr  aquifer  test  was  conducted 

to  he  rtT,  ."-IT  and  Under  co"ditions  similar 
to  the  first  test.  The  second  test  indicated  that  the 
single  recovery  well  located  in  the  newly  created 
fracture  zone  should  be  fully  capable  of  recovering 
contaminated  groundwater  and  preventing  further 
migration  of  the  plume.  The  recovery  well  pro- 
onTv  11  S,Ubf?,anftia"y  higher  y«ld  of  18.5  gpm  with 
only  11.2  ft  of  drawdown.  Furthermore,  all  the 
nearby  observation  wells  showed  significant  re- 
^Ponse  to  pumping.  (Author's  abstract) 


It  i  T  grOMh  potential  algal  bioassay 
with  cultured  algae  was  analyzed  using  a  kinetic 
model  and  compared  to  short-term  aisays  with 
indigenous  phytoplankton.  The  different  types  of 
information  obtained  with  the  two  techniques  are 
discussed  along  with  the  concepts  kinetic  limita- 
U^-T  rate  reductio")  and  yield  limitation 
(Lieb  g  s  law  limitation),  respectively.  From  short- 
term  tests  with  indigenous  phytoplankton  it  can  be 

nfinT"1!?  ,Wi h'Ch  nUtnent  (e8'  N  or  P>  is  actually 
(kmetically)    limiting    at    a    given    time,    whereas 
growth  potential  tests  can  be  used  to  determine 
which  nutrient  ,s  limiting  in  the  L.ebig's  law  sense, 
both  types  of  information  can  be  valuable  in  eu- 
rophication  studies.  By  analogy  from  batch  cul- 
ure  algal  assays  to  algal  blooms  in  natural  waters 
he  mode   calculations  indicate  that  in  some  situa- 
tions available  P  may  be  depleted  from  the  aqueous 
phase  before  available  N,  even  if  N  provides  the 
only   significant    nutrient    limitation.    Because   the 
specific  growth  rate  tends  to  be  linearly  related  to 
the  intracellular  N  concentration,  whereas  a  hyper- 
bolic relationship  (saturation  kinetics)  exists  for  the 
dependence  of  specific  growth  rate  on  the  intracel- 
ullar  P  concentration,  the  intracellular  P  concen- 
tration can  drop  significantly  without  causing  any 
significant   reduction   in   growth   rate,   whereas  a 
drop  in  intracellular  N  concentration  causes  a  pro- 

thls  con  H  TPh"  gTOWth  rate'  A  Phenomenon  like 
this  could  lead  environmental  managers  to  the 
erroneous  conclusion  that  P  is  limiting  (and  there- 
fore must  be  removed  from  wastewater)  whereas 
N  is  the  nutrient  usually  mainly  responsible  for 
limiting  algal  growth.  (Rochester-PTT) 
W89-06226 


SSSSSES, FOR  p"°™"">™ 

Ontario   Ministry   of  the   Environment,    Rexdale. 

Water  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06340 


BENTHIC      NEMATODES      IN      ACIDIFIFD 
LAKES:  CASE  OF  A   NEGLECTED  GRAZER 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology' 
r-or  primary  bibliographic  entry  see  Field  5C 
W89-06352 


r?rr.TpI^TATl°N  OF  PHOSPHATE  WITH 
CALCITE  IN  LAKE  WATER:  A  LABORATORY 
EXPERIMENT  MODELLING  PHOSPHORUS 
StTnCEAL  WI™  CALCITE   IN   LAKE  CON 

Konstanz    Univ.    (Germany,    F.R.).    Limnological 

^89^622?  bibliograPhic  entry  see  Field  2K. 


ALGAL  BIOASSAYS  IN  EUTROPHICATION 
S^CH:  A  DISCUSSION  IN  THE  FR™£ 
WORK  OF  A  MATHEMATICAL  ANALYSIS 

Vandkvahtetsinstitutet,  Hoersholm  (Denmark). 
N.  Nyholm,  and  J.  E.  Lyngby 
Water  Research  WATRAG,  Vol    22    No    10    n 
1293-1300,  October  1988.  6  fig,  3  tab,  27  ref  P 

Descriptors.  'Algae,  'Mathematical  analysis, 
Water   quahty    management,    'Lake    restoration. 


A£RAJION  OF  LAKE  MUTEK  AS  A  METHOD 
OFRECULTIVATION;  RANGE  OF  STUDIES 
AND  LAKE  MORPHOLOGY  (NAPOWIETR- 
ZANIE  JEZIORA  MUTEK  JAKO  METODA  RF 

ffisssar"  badan  ■  morf°"° 

Instytut  Rybactwa  Srodladowego,  Olsztvn- 
Kortowo  (Poland).  wisziyn 

J.  A.  Szczerbowski. 

v0l.'Sl!nAgxr,ici'l,tUral  Annua1'  Series  H-  Fisheries, 
Vol  101,  No.  1,  p  7-14,  1988.  1  fig,  2  tab,  17  ref 
L-nghsh  summary. 

Descriptors:     'Water     quality     control,     'Lakes 
Lake   restoration,    'Aeration,    'Eutrophic    lakes' 
Lake  Mutek,  'Poland,  Oxygenation,  Morpholo- 
gy, Lake  morphology,  Destratification. 

Lake  Mutek  is  situated  in  the  catchment  area  of  the 
Sajna,  Guber,  Lyna  and  Pregola  rivers,  Poland  Its 
area  is  10.7  ha;  its  maximal  depth,  17.2  m  The  lake 
has  a  poorly  developed  shore  line.  The  southern 
part  is  very  shallow.  Two  small  inflows  are 
4nnSonn  lake uvolume   is  slightly   more   than 

400,000  cu  m.  About  65%  of  the  total  water 
volume  lies  within  an  isobath  corresponding  to  the 
lake  average  depth.  The  depth  index  is  0.22  and  the 
relative  depth  (0.0526)  is  very  high.  The  lake  study 
began  in  1977,  the  control  year.  During  the  next 
two  years  the  lake  was  aerated  with  one  or  two  air 
compressors  with  a  capacity  of  16  cu  m/h  each 
Air  was  compressed  through  a  rubber  hose,  with  a 
diameter  of  23  mm,  placed  1  m  above  the  bottom 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

in  the  deepest  pari  of  Ihe  lake.  Aeration  done 
during  1978  from  July  10  to  September  6,  with  a 
break  August  25-28,  did  not  result  in  complete 
destratification.  The  1979  aeration  (March  14  to 
September  20)  resulted  in  complete  destratifica- 
tion.  (See  W89-06357  thru  W89-06365)  (Cassar- 
PTT) 
W89-06356 


CHANGES  OF  WATER  CHEMISTRY  IN- 
DUCED BY  ARTIFICIAL  AERATION  OF  LAKE 
MUTEK  (ZMIANY  CHEMIZMU  WOD  JE- 
ZIORA  MUTEK  POD  WPLYWEM  TRZYLET- 
NIEGO  SZTUCZNEGO  NAPOWIETRZANIA), 
Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Inst,  of  Hydrobiolgy  and  Water  Conser- 
vation. 
K.  Lossow. 

Polish  Agricultural  Annual,  Series  H,  Fisheries, 
Vol.  101,  No.  1,  p  15-38,  1988.  5  fig,  26  ref.  English 
summary. 

Descriptors:  *Water  quality  control,  *Lakes, 
"Lake  restoration,  *Aeration,  "Oxygenation,  *Eu- 
trophic  lakes,  *Water  temperature,  "Lake  Mutek, 
*Poland,  Nutrients,  Phosphorus,  Nitrogen,  Tem- 
perature, Organic  matter,  Hypolimnion,  Metalim- 
nion,  Dissolved  oxygen,  Thermocline,  Destratifica- 
tion.  Calcium. 

Physicochemical  studies  in  Lake  Mutek,  Poland 
were  carried  out  during  a  3-yr  aeration  study.  The 
lake  was  characterized  by  restricted  mixing  with 
oxygen  deficits  in  the  deep,  cold  hypolimnion. 
From  May  until  mid-October  the  deeper  water 
layers  contained  only  traces  of  oxygen.  Maximum 
levels  of  chemical  constituents  (in  mg/cu  dm)  were 
as  follows:  phosphorus,  1.17;  nitrogen,  4.57;  organ- 
ic matter,  17  (as  BOD);  iron,  3.8  manganese,  2.10; 
and  calcium,  99.2.  The  lake  was  classified  as  eutro- 
phic,  with  a  tendency  toward  alkalinity.  The  first 
year  of  aeration  resulted  in  lowering  of  the  ther- 
mocline by  8  m.  In  the  next  two  years  no  thermo- 
cline was  formed.  The  temperature  of  the  former 
metalimnion  and  hypolimnion  increased  consider- 
ably; by  the  end  of  the  summer  the  deepest  water 
layers  were  10  C  warmer  than  in  the  pre-experi- 
mental  period.  Some  thermal  differences  between 
surface  and  bottom  water  layers  were  still  ob- 
served during  summer  (water  stability  did  not 
reach  zero).  Consequently,  oxygen  conditions  im- 
proved less  than  was  expected.  The  warmer  tem- 
peratures increased  the  decomposition  rate  of  the 
organic  matter.  Nevertheless,  the  duration  of 
oxygen  deficit  was  shorter.  Organic  matter  in- 
creased in  the  surface  layer  and  decreased  in  other 
water  layers.  Contents  of  organic  phosphorus  and 
nitrogen  also  increased,  whereas  phosphates  and 
ammonia  nitrogen  decreased.  In  spring,  the  pH  of 
surface  waters  increased;  in  summer,  it  decreased. 
An  unexpected  drop  in  calcium  levels  and  water 
alkalinity  was  seen.  No  changes  were  observed  in 
chloride  levels  or  water  transparency.  (See  also 
W89-06356  and  W89-06358  thru  W89-06365) 
(Cassar-PTT) 
W89-06357 


CHEMISTRY  OF  BOTTOM  SEDIMENTS  IN 
LAKE  MUTEK  INDUCED  BY  ARTIFICIAL 
AERATION  (CHEMIZM  OSADOW  DENNYCH 
JEZIORA  MUTEK  PODDANEGO  EKSPERY- 
MENTOWI  SZTUCKZNEGO  NAPOWIETR- 
ZANIA), 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Inst,  of  Hydrobiolgy  and  Water  Conser- 
vation. 

H.  Gawronska. 

Polish  Agricultural  Annual,  Series  H,  Fisheries, 
Vol.  101.  No.  1,  p  39-52,  1988.  5  fig,  2  tab,  35  ref. 
English  summary. 

Descriptors:  "Lake  restoration,  *Water  quality 
control,  •Eutrophic  lakes,  'Lake  Mutek,  'Poland, 
•Lakes,  'Sediments,  'Aeration,  Oxygenation.  Des- 
tratification.  Lake  sediments,  Bottom  sediments. 
Organic  matter,  Nitrogen,  Phosphorus,  Silica, 
Iron,  Manganese,  Calcium,  Magnesium,  Alumi- 
num, Calcium  carbonate. 

The  influence  of  artificial  aeration  on  the  chemical 
composition  of  the  bottom  sediments  (0  -  40  cm 


layer)  in  Lake  Mutek  was  studied.  Samples  were 
collected  at  13  stations,  18  samples  in  1977  and  102 
samples  in  1979.  Little  difference  was  observed  in 
sediments  with  respect  to  spatial  and  vertical  distri- 
bution of  the  components  of  interest,  which  were 
typical  of  those  in  a  eutrophic  lake.  Silica,  organic 
matter  and  calcium  accounted  for  70-79%  (dry 
weight)  of  the  sediment.  Significant  correlation 
was  found  between  nitrogen  and  organic  matter, 
indicating  that  nitrogen  was  accumulated  mainly  in 
the  form  of  organic  matter.  The  relationships  be- 
tween phosphorus  and  iron  and  between  phospho- 
rus and  manganese  showed  the  role  of  these  two 
elements  in  phosphorus  removal  from  lake  water. 
Calcium  carbonate  deposition  was  also  demonstrat- 
ed. The  changes  in  bottom  sediment  chemistry 
produced  by  artificial  aeration  were  insignificant. 
However,  in  shallow  areas,  increased  mineraliza- 
tion was  evident.  (See  W89-06356  thru  W89-06357 
and  W89-06359  thru  W89-06365)  (Cassar-PTT) 
W89-06358 


EFFECT  OF  ARTIFICIAL  LAKE  DESTRATIFI- 
CATION  ON  CHANGES  OF  PHYTOPLANK- 
TON  BIOMASS  (WPLYW  SZTUCZNEJ  DES- 
TRATYFIKAC.il  JEZIORA  NA  ZMIANY  BIO- 
MASY  PLANKTONU  ROSLINNEGO), 
Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Inst,  of  Hydrobiolgy  and  Water  Conser- 
vation. 
M.  Rybak. 

Polish  Agricultural  Annual,  Series  H,  Fisheries, 
Vol.  101,  No.  1,  p  53-70,  1988.  2  fig,  5  tab,  58  ref. 
English  summary. 

Descriptors:  'Eutrophic  lakes,  'Lake  Mutek, 
'Poland,  'Lake  restoration,  'Water  quality  con- 
trol, 'Lakes,  'Aeration,  'Phytoplankton,  Oxygen- 
ation, Destratification,  Algae,  Phosphorus,  Nutri- 
ents. 

In  1977-1980  studies  were  carried  out  in  Lake 
Mutek,  Poland  on  the  effect  of  artificial  destratifi- 
cation caused  by  aeration  upon  changes  of  phyto- 
plankton biomass.  Studies  carried  out  in  a  control 
year  1977  and  in  experimental  years  1978-1980 
showed  that  artificial  destratification  resulted  in 
noticeable  changes  in  phytoplankton  development. 
During  lake  aeration  in  1978  algal  biomass  in- 
creased two-fold,  and  in  1979,  almost  four-fold, 
compared  with  the  control  year.  Only  in  1980  did 
the  phytoplankton  biomass  decrease.  In  this  year 
meteorological  conditions  were  different.  Based  on 
results  obtained  in  1977-1979,  several  factors  were 
defined  as  favorable  to  increased  algal  develop- 
ment: proper  selection  of  aerating  devices,  adapted 
to  lake  size;  enhancement  of  nutrient  turnover, 
especially  phosphorus;  improvement  of  radiation 
utilization  by  algae;  and  optimal  conditions  for  the 
development  of  Ceratium  hirundinella.  (See  W89- 
06356  thru  W89-06358  and  W89-06360  thru  W89- 
06365)  (Cassar-PTT) 
W89-06359 


PHYTOPLANKTON    OF    AN    ARTIFICIALLY 

AERATED  LAKE  MUTEK  (PLANKTON  ROS- 

LINNY      JEZIORA      MUTEK      PODDANEGO 

SZTUCZNEMU     NAPOWIETRZANIU     HYPO- 

LIMNIONU), 

Instytut      Rybactwa     Srodladowego,      Piaseczno 

(Poland).  Zaklad  Rybactwa  Stawowego. 

J.  Sosnowska. 

Polish   Agricultural   Annual,   Series  H,   Fisheries, 

Vol.  101,  No.  1,  p  71-101,  1988.  6  fig,  2  tab,  34  ref. 

English  summary. 

Descriptors:  'Lake  restoration,  'Water  quality 
control,  'Lakes,  'Aeration,  'Phytoplankton,  'Eu- 
trophic lakes,  'Lake  Mutek,  'Poland,  Oxygen- 
ation, Destratification,  Ceratium,  Diatoms. 

The  efficiency  of  artificial  aeration  of  eutrophic 
Lake  Mutek  was  evaluated  by  observation  of  phy- 
toplankton collected  at  monthly  intervals  through- 
out 1977-1979.  Results  were  as  follows:  (1)  Phyto- 
plankton biomass  almost  doubled  during  the  aer- 
ation. Ceratium  hirundinella  caused  blooms.  (2) 
Biomass  increased  only  in  summer  during  aeration. 
In  spring  algal  abundance  remained  low,  although 
diatoms  were  usually  present.  (3)  Aeration  caused 
a  change  in  dominant  species,  from  Dinophyceae 


and  Bacillanophyceae  in  the  control  yea 
phyceae  in  the  experimental  years  (4j  A< 
not  change   the  seasonal   patterns  of  a 
dance.  The  lake  underwent  progressivi 
ication  during  the  aeration  experiments,  i 
ed  by  the  following  observations   (1)  PI 
ton  taxa  decreased  from  260  to  213.  (2) 
complex  index  increased  from  8.1  to  12. 
average  annual  standing  crop  of  algae 
meter  increased  from  3.7  to  11.6  mgA 
The  maximal  algal  biomass  per  square 
creased  from   11  to  25  mg/cu  dm    (5) 
summer   blooms  of  Ceratium   hirundim 
oped  and  intensified  during  aeration.  (6) 
plankton   fraction   in   the   phytoplankto 
duced,   with  simultaneous  increase  of 
forms.  (See  W89-06356  thru  W89-06359 
06361  thru  W89-06365)  (Cassar-PTT) 
W89-06360 


CHARACTERISTICS  OF  MORE  IMI 
SPECIES    OF    HYDROMACROPHY1 
THEIR  BIOMASS  IN  A  RECULTIVA1 
MUTEK    (CHARAKTERYSTYKA    W 
ZYCH  GATUNKOW  HYDROMAKRC 
ICH  BIOMASY  W  REKULTYWOWA 
ZIORZE  MUTEK), 
Instytut      Rybactwa     Srodladowego, 
(Poland).  Dept.  of  Pond  Management. 
J.  Radziej. 

Polish  Agricultural  Annual,  Series  H, 
Vol.  101,  No.  1,  103-114,  1988.  3  fig,  3 
English  summary. 

Descriptors:  'Lake  restoration,  'Wat 
control,  'Lakes,  'Aeration,  *Ma 
'Aquatic  plants,  'Eutrophic  lakes,  *La 
'Poland,  Oxygenation,  Destratification 
plants,  Spatterdock,  Phragmites,  Wate 
tails,  Sweetflag,  Pondweed,  Water  milfc 
luteum,  Nymphea  alba. 

Macrophytes  were  studied  in  Lake  Mu 
and  after  aeration  to  produce  desti 
Emergent  vegetation  was  dominated  b 
reed  (Phragmites  communis).  Small  grc 
tail,  Carex  sp.,  sweetflag,  Rumex  hyc 
and  Equisetum  limnosum  were  also  pres 
gent  vegetation  occupied  9.3%  of  total 
Reed  was  growing  at  densities  of  20-13! 
m.  Its  biomass  increased  from  14,317  kg 
18.502  kg  in  1980.  Submerged  and  floa 
(dominated  by  spatterdock  and  water 
pied  about  40%  of  the  total  lake  area.  S 
was  found  at  a  depth  of  1.5-2.5  m.  forn 
between  the  littoral  and  pelagic  regioi 
mass  increased  from  21,823  kg  in  1977  t( 
in  1980,  constituting  71%  of  the  biomi 
merged  and  floating  plants  and  47%  o: 
crophyte  biomass.  Water  smartweed 
abundant  in  shallow  parts  of  the  lak 
growing  in  low  abundance  were  pondw 
milfoil,  and  coontail.  Nuphar  luteum 
community  with  Nymphea  alba,  charai 
vegetation  in  a  shallow,  strongly  eup 
(See  W89-06356  thru  W89-06360  and  ' 
thru  W89-06365)  (Cassar-PTT) 
W89-06361 


BACTERIOLOGICAL    WATER    QUA 

AN     ARTIFICALLY     DESTRATIFIE 

(CZYSTOSC  BAKTERIOLOGICZNA  \ 

ZIORA     SZTCUZNIE     DESTRATYF 

EGO), 

Akademia  Rolniczo-Techniczna,  Olszt; 

(Poland).  Inst,  of  Hydrobiolgy  and  Wat 

vation. 

S.  Niewolak. 

Polish   Agricultural   Annual,  Series  H, 

Vol.  101,  No.  1,  p  115-154,  1988.  10  fig 

ref.  English  summary. 

Descriptors:  'Eutrophic  lakes,  'Lak 
•Poland,  'Lake  restoration,  'Water  qi 
trol,  'Lakes,  •Aeration,  'Bacteria.  Ox 
Bottom  sediments,  Sediments,  Lake 
Destratification,  Microbiological  stud 
forms.  Rainfall.  Runoff. 
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iiological  studies  were  carried  out  in  Lake 
in  1977-1980  to  reveal  the  effects  of  aeration 
ilraiificution  on  water  quality.  Samples  were 
;d  from  lake  water,  sediments,  inflow  and 
..  as  well  as  one  series  of  soil  samples  in 

pasiureland.  Only  10-20%  of  the  water 
.  were  noticeably  polluted;  these  had  been 
rd  after  heavy  rainfalls.  The  fecal 
nfecal  streptococci  ratio  was  <0.7  in  84% 
water  samples,  showing  that  the  source  of 
in    was    animal    feces    and    soil    bacteria. 

sediments  contained  100-1000  times  the 
i  as  did  the  lake  water.  The  vertical  distri- 
)f  bacteria  in  lake  water  during  the  summer 
on  of  1977  and  1978  was  typical  of  eutro- 
kes  In  1979  and  1980  the  aeration  and 
fication  produced  a  cluster  pattern  of  bacte- 
ribution.  which  was  affected  by  ultraviolet 
idal  action,  turbulence  from  the  aeration, 
tic.il  layering  of  the  zooplankton.  Seasonal 
b  of  indicator  bacteria  showed  a  10  to  100- 
rease  in  spring  during  snowmelt  and  a  100 
Mold  increase  in  spring,  summer  and 
during  heavy  rainfalls.  Water  quality  in 
utek  deteriorated  during  the  first  two  years 
on  due  to  movement  of  bacteria  from  the 
sediments  to  the  lake  water.  In  the  last  year 
tudy  (1980)  water  quality  had  noticeably 
d.  (See  W89-06356  thru  W89-06361  and 
163  thru  W89-06365)  (Cassar-PTT) 
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BIOLOGICAL  STUDY  OF  AN  ARTIFI- 
DESTRATIFIED  LAKE  (MIKROBIO- 
ME  BADAMA  JEZIORA  SZTUCZNIE 
ITYFIKOWANEGO), 

la  Rolniczo-Techniczna,  Olsztyn-Kortow 
Inst,  of  Hydrobiolgy  and  Water  Conser- 

ary  bibliographic  entry  see  Field  2H. 
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VNKTON     IN     ARTIFICIALLY     AER- 
AKE  MUTEK  IN  THE  PERIOD  1977- 
(ZOOPLANKTON  SZTUCZNIE 

IETRZANEGO   JEZIORA   MUTEK   W 
I  1977-1980), 

a  Rolniczo-Techniczna,  Olsztyn-Kortow 
Inst,  of  Hydrobiolgy  and  Water  Conser- 

) 

gricultural  Annual,   Series  H,  Fisheries 

No.  1,  p  173-185,  1988.  4  fig,  2  tab,  34  ref. 

umrnary. 

irs.  'Eutrophic  lakes,  *Lake  Mutek, 
Lake  restoration,  'Water  quality  con- 
ies, 'Fisheries,  'Aeration,  'Zooplankton, 
ales.  Oxygenation,  Destratification,  Fish 
variation.  Rotifers. 

ton  were  surveyed  before  and  during  aer- 
ake  Mutek  during  a  four-year  program  to 
i  more  intensive  fishery.  Fish  introduced 
pophthalamicthys  molitrix  Val.,  Core- 
i  Gmelin,  Cyprinus  carpio  L.  The  fol- 
anclusions  were  drawn  from  the  zoo- 
species  composition,  numbers,  biomass 
Uterns.  and  vertical  distribution  data-  (1) 
imposition,  abundance  and  biomass  of  the 
on  were  characteristic  of  a  highly  eutro- 

•  Species  indicative  of  eutrophy  were 
Sosmina  longirostris,  Mesocyclops  leu- 
rmocyclops  oithonoides,  Keratella  coch- 
»e.  Brachionus  angularis  bidens  Plate 
^sulcata  Huds.  Pompholyx  complanata 

Aeration  was  the  most  important  factor 
I  patterns  of  the  number  and  biomass  of 
m  as  a  whole  and  in  the  species  distribu- 
Jnng  aeration  the  biomass  of  planktonic 

*  was  almost  twice  that  of  the  control 
"g/l'ter).  (4)  The  biomass  of  planktonic 
mained  at  the  same  level  (0.7  mg/liter) 
<  'he  experiment.  (5)  The  zooplankton 
*ned  m  winter  and  summer  because  of 
oxygen  conditions  in  the  deeper  layers 

5  aeration  species  characteristic  of  less 
'ters  were  seen.  (7)  The  great  abundance 
ss  01  zooplankton  as  well  as  a  favorable 
[>  in  the  water  column  point  to  more 
'snery  management  of  Lake  Mutek.  (See 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control— Group  5G 


W89-06356  thru  W89-06363  and  W89-06365) 

(Cassar-PTT) 

W89-06364 


CHANGES  IN  FISHERY  PRODUCTION  OF 
LAKE  MUTEK  (ZMIANY  PRODUKCJI  RY- 
BACKEIJ  JEZIORA  MUTEK), 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland). 

J.  A.  Szczerbowski,  and  A.  Martyniak. 

Polish   Agricultural   Annual.   Series   H,   Fisheries 

Vol.  101,  No.  1,  p  187-204,  1988.  5  fig,  4  tab,  21  ref 

English  summary. 

Descriptors:  'Lake  restoration,  'Water  quality 
control,  'Lakes,  'Fisheries,  'Aeration,  'Eutrophic 
lakes,  'Lake  Mutek,  'Poland,  Oxygenation,  Des- 
tratification, Pike,  Bream,  Rudd,  Carp,  Roach 
Growth  rate,  Zooplankton,  Fish  populations. 

Fish  catches  before  aeration  of  Lake  Mutek  were 
dominated  by  bream,  white  bream,  pike,  and  rudd 
In  the  first  year  of  aeration  (1979)  bream,  white 
bream,  and  carp  were  dominant.  In  1980  bream 
and  white  bream  were  most  numerous  and  consti- 
tuted the  highest  biomass.  Pike  numbers  decreased 
from  1978  (49.1  kg/ha)  to  1980  (12.8  kg/ha);  on  the 
other  hand  its  rate  of  growth  increased.  The 
number  and  mass  of  bream  and  white  bream  visibly 
increased,  but  the  average  individual  weight  of 
fishes  decreased  by  more  than  6-fold,  probably  a 
result  of  high  population  density.  The  number  of 
roach  increased  considerably,  but  its  rate  of 
growth  also  increased.  Numbers  of  rudd  de- 
creased, but  its  rate  of  growth  increased  The 
increase  in  growth  rate  of  rudd  and  roach  was 
explained  by  the  increased  abundance  of  zooplank- 
ton. The  catchable  fraction  of  pike  in  1978  amount- 
ed to  62  kg/ha.  In  spring  1979  common  carp  was 
introduced  into  the  lake.  During  the  two  subse- 
quent years  75.5%  of  this  carp  was  caught  How- 
ever, carp  stocking  in  1980  was  unsuccessful,  as 
was  stocking  with  peled.  (See  W89-06356  thru 
W89-06364)  (Cassar-PTT) 
W89-06365 


LIMING  TO  MITIGATE  ACIDIFICATION  IN 
FRESHWATER  ECOSYSTEMS:  A  REVIEW  OF 
THE  BIOLOGICAL  CONSEQUENCES 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
N.  S.  Weatherley. 

Water,  Air,  and  Soil  Pollution  WAPLAC  Vol  39 
No.  3/4,  p  421-437,  June  1988.  1 14  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
treatment,  'Lime,  'Limnology,  Acidification  treat- 
ment, Running  waters,  Ecological  effects. 

The  use  of  lime  to  mitigate  the  biological  effects  of 
surface  water  acidification,  has  recently  become  a 
widespread  practice.  Following  a  background  sec- 
tion on  hming  strategies  and  physicochemical  ef- 
fects, the  observed  effects  of  this  treatment  on  the 
decomposition  process  and  major  biological  com- 
ponents of  freshwater  ecosystems  are  reviewed 
Available  studies,  which  cover  up  to  about  6  to  8 
yr  post-treatment,  describe  many  positive  biologi- 
cal responses  to  liming.  These  include  population 
expansion  of  acid-sensitive  plant  and  animal  spe- 
cies, and  restoration  of  fisheries.  However,  no  eco- 
systems have  so  far  been  returned  to  pre-acidifica- 
tion  status,  and  possible  reasons  for  this  are  dis- 
cussed. The  frequent  persistence  of  acid  episodes  in 
Mmed  waters  may  adversely  affect  some  species 
Reductions  in  available  P  and  dissolved  organic  C 
may  also  be   limiting   factors,   while  precipitated 
metal  hydroxides  are  potentially  toxic.  When  phys- 
icochemical conditions  are  favorable,  biological  re- 
covery may  be  restricted  by  other  factors,  includ- 
ing colonization  rates  and  the  reduced  genetic  di- 
versity of  small  residual  founding  populations.  If 
the  long-term  ecological  consequences  of  liming 
are  to  be  predicted,  further  understanding  of  these 
limitations  and  the  stability  properties  of  aquatic 
communities  is  necessary.  (Author's  abstract) 
W89-06396 


LAND  USE  CONSIDERATIONS  IN  REDUCING 
OIL  AND  GREASE  IN  URBAN  STORMWATER 
RUNOFF, 


Bowling  Green  State  Univ..  OH. 
G.  S.  Silverman,  M.  S.  Stenstrom,  and  S.  Fam. 
Journal  of  Environmental   Systems  JEVSB    Vol 
18,  No.    1,  p  31-48.    1988-89.  2  fig.  7  tab.  27  ref 

Descriptors:  'Storm  runoff,  'Water  pollution 
sources,  'Water  pollution  prevention,  'Mathemati- 
cal models,  'Oil  pollution.  Drainage  area,  Hydro- 
carbon. Land  use,  Urban  areas,  San  Francisco  Bay 
Urban  runoff,  Highways. 

The  input  of  oil  and  grease  (hydrocarbons)  to  San 
Francisco  Bay  from  the  local  drainage  areas  is 
described.  Results  of  two  earlier  experimentally 
based  studies  were  used  to  develop  the  parameters 
for  a  material  balance  model  for  the  entire  San 
Francisco  Bay  local  drainage  area.  Land  use  data 
and  growth  scenarios  were  determined  from 
census  data  and  local  government  projections. 
Total  oil  and  grease  emissions  are  estimated  for 
several  scenarios,  including  growth  until  the  year 
2000.  Present  emissions  from  urban  runoff  appear 
to  be  slightly  less  than  point  source  emissions.  For 
the  anticipated  growth  occurring  over  the  next  15 
years,  the  model  predicts  an  8  yr  15%  increase  in 
oil  and  grease  emissions  depending  on  the  rainfall 
conditions.  Techniques  designed  to  limit  the  re- 
lease of  oil  and  grease  from  commercial/industrial 
areas,  which  have  a  disproportionate  impact  on  oil 
and  grease  loading  in  the  Bay  area,  offer  more 
promise  than  traditional  control  measures  which 
work  best  for  a  uniform  flow.  Reducing  sporadi- 
cally high  discharges  to  the  watershed  can  result  in 
major  decreases  in  overall  loading.  (Brock-PTT) 
W89-06401 


ENVIRONMENTAL  IMPACTS  AND  REGULA- 
TORY POLICY  IMPLICATIONS  OF  SPRAY 
DISPOSAL  OF  DREDGED  MATERIAL  IN 
LOUISIANA  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5E 

W89-06404 


NARRAGANSETT  BAY  POLLUTION  CON- 
TROL: AN  EVALUATION  OF  PROGRAM  OUT- 
COME, 

Rhode  Island  Univ.,   Kingston.   Dept.  of  Marine 

Affairs. 

R.  H.  Burroughs,  and  V.  Lee. 

Coastal  Management  CZMJBF,  Vol    16   No   4   p 

363-377,  1988.   1  tab,  6  fig,  37  ref.  NOA A/Grant 

NA85AA-D-SG094. 

Descriptors:  'Wastewater  treatment,  'Water  qual- 
ity management,  'Water  pollution  control,  'Estu- 
aries, 'Narragansett  Bay,  'Rhode  Island,  Bays, 
Dissolved  oxygen,  Water  quality,  Statistical  analy- 
sis. 

Point  source  loadings  of  oxygen  demanding  organ- 
ic material  and  ambient  conditions  of  bottom  water 
dissolved  oxygen  were  examined  over  recent  dec- 
ades to  determine  the  effects  of  a  sewage  treatment 
plant  in  reducing  pollution  in  Narragansett  Bay. 
Two  tests  of  program  outcome  were  used  for  the 
evaluation.  The  first  test  demonstrated  that  a  statis- 
tically significant  increase  in  bottom  water  dis- 
solved oxygen  was  correlated  with  a  sewage  treat- 
ment plant  upgrade  rather  than  some  other  reason. 
The  results  demonstrated  that  enhanced  sewage 
treatment  was  the  cause  of  an  improvement  in 
dissolved  oxygen,  one  measure  of  ambient  water 
quality.  The  second  analysis  showed  that  these 
improvements  in  water  quality  exceed  those  that 
could  be  attributed  to  improved  background  con- 
ditions caused  by  reduced  loading  from  the  major 
river  by  demonstrating  that  estuarine  segments  still 
receiving  combined  sewer  overflows  and  possibly 
loads  from  small  tributaries  did  not  exhibit  im- 
proved bottom  water  dissolved  oxygen  levels  It 
was  concluded  that  present  conditions  of  bottom 
water  dissolved  oxygen,  although  improved 
throughout  much  of  the  upper  estuary,  are  not 
sufficient  to  meet  desirable  standards.  (Author's 
abstract) 
W89-06405 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


DER     WETLANDS     PROTECTION     ACTION 
PLAN, 

Pennsylvania  Dept.  of  Environmental   Resources, 
Harrisburg. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-06406 


EFFECT     OF     SELECTED     DYES     ON     THE 
GROWTH  OF  DUCKWEED, 

University    of   South    Florida,    Tampa.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  4A. 

W 89-064 10 


MODEL  FOR  IRREVERSIBLE  ADSORPTION 
HYSTERESIS, 

Stevens   Inst,   of  Tech.,   Hoboken,   NJ.   Dept.   of 

Civil  and  Ocean  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06411 


INFILTRATION  THROUGH  LAYERED-SOIL 
TRENCH  COVERS:  RESPONSE  TO  AN  EX- 
TENDED PERIOD  OF  RAINFALL, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
T.  H.  Larson,  D.  A.  Keefer,  K.  A.  Albrecht,  and 
K.  Cartwright. 

Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
3,  No.  2-4,  p  251-261,  December  1988.  9  fig,  !  1  ref. 

Descriptors:  *Water  pollution  prevention,  *Waste 
disposal,  "Trenches,  *Wick  systems,  Silt,  Loam, 
Infiltration,  Gravel,  Rainfall,  Laboratory  equip- 
ment. 

Four  experimental  waste  disposal  trench  covers 
were  constructed  to  test  the  effectiveness  of  lay- 
ered-soil cover  designs  in  reducing  infiltration. 
Three  covers  each  consisted  of  a  layer  of  gravel 
between  an  overlying  wick  layer  of  compacted 
fine-grained  material  (either  silt  or  loam)  and  a 
compacted  loam  base;  the  fourth  consisted  of  com- 
pacted silt  over  a  loam  base.  Capillary  pressures 
were  monitored  at  various  depths  within  each 
cover  during  October  through  December,  1985,  a 
period  of  high  rainfall  following  a  dry  summer. 
Moisture  movement  in  response  to  the  rainfall  was 
rapid  within  the  upper  layers  of  all  four  test 
covers,  but  was  retained  within  the  upper  layers  of 
the  three  wick-system  trenches,  despite  variations 
in  the  design  thickness  and  composition  of  the 
wick  layers.  In  the  wick  systems,  moisture  did  not 
enter  the  gravel  until  a  threshold  level  of  pressure 
approaching  saturation  was  established  in  the  wick 
layer.  Once  this  level  was  reached,  moisture 
moved  into  and  through  the  gravel.  This  experi- 
ment demonstrates  the  functionality  of  field-scale 
wick  systems.  (Author's  abstract) 
W89-06428 


STREAMFLOW  AND  STREAM  SALINITY  IN  A 
SMALL  WATER  SUPPLY  CATCHMENT  IN 
SOUTHWEST  WESTERN  AUSTRALIA  AFTER 
REFORESTATION, 

Water  Authority  of  Western  Australia,  Perth. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-06462 


LINEAR  PROGRAMMING  FOR  ABATEMENT 
OF  NITROGEN  OXIDES  ACID  RAIN  DEPOSI- 
TION, 

Waterloo   Univ.   (Ontario).    Dept.   of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06489 


PREVENTION  AND  REMEDIATION  OF  CON- 
TAMINATED SITES  WITH  LININGS, 

Hutck  Ltd.,  Essex  (England). 

lor    primary    bibliographic    entry    see    Field    5D. 

W89-06494 


LOGNORMAL  KRIGING  FOR  THE  ASSESS- 
MENT OF  RELIABILITY  IN  GROUNDWATER 
QUALITY  CONTROL  OBSERVATION  NET- 
WORKS, 


Uuiversidad    I'nlilecinca    dc    Cataluna,    Barcelona 

(Spain). 

For  primary  bibliographic  entry  see  Field  7A. 

W89-065I2 


WATER     QUALITY     CHARACTERISTICS     IN 

ELFXTRO-DAM  RF;SERVOIRS  (OSOBENOSTI 

FORMIROVANIYA  KACHESTVA  VODY  V  VO- 

DOKHRANILISHCHAKH  ENERGOKOM- 

PLEKSOV), 

Ukrainskii   Nauchno-lssledovatel'skii    Inst.   Gidro- 

proekt,  Kharkov  (USSR). 

For  primary  bibliographic  entry  see  Field  2H. 

W  89-06563 


GOING  WITH  THE  FLOW:  USDA'S  DUBIOUS 
COMMITMENT  TO  WATER  QUALITY, 

A.  Rosenthal. 

Environmental  Forum  ENVFEN,  Vol.  5,  No.  4,  p 

15-18,  September/October  1988. 

Descriptors:  "Administrative  agencies,  "Operating 
policies,  "Water  quality  control,  "Agricultural 
runoff,  Policy  making,  Nonpoint  pollution  sources. 
Soil  conservation,  Remaining,  Liability. 

Among  the  plethora  of  environmental  hazards  rec- 
ognized today,  agricultural  runoff  is  one  of  the 
worst.  Unfortunately,  it  is  also  one  that  has  been 
seriously  neglected  by  the  federal  government. 
Recent  events  and  policies  within  the  U.S.  Depart- 
ment of  Agriculture  (USDA)--the  primary  over- 
sight agency-raise  fundamental  questions  about  its 
commitment  to  resolving  the  nonpoint  source 
problem.  Perhaps  the  most  dramatic  turnaround  by 
USDA  was  in  its  implementation  of  the  'Conserva- 
tion Compliance'  provisions  of  the  Food  Security 
Act  (FSA)  of  1985.  USDA  policies  and  practices 
relating  to  this  act  are  discussed.  Beyond  Conser- 
vation Compliance,  there  are  other  FSA  programs 
that  could  be  tailored  to  produce  water  quality 
benefits  but  have  not  been  utilized  by  USDA  for 
this  effect.  USDA's  dubious  record  in  implement- 
ing the  FSA  programs  is  surprising,  not  just  be- 
cause it  appears  to  contravene  legislative  intent, 
but  because  it  contrasts  so  blatantly  with  the  public 
rhetoric  espoused  by  the  Soil  Conservation  Serv- 
ice. Today,  while  the  USDA  still  maintains  pri- 
mary authority  over  the  agricultural  community,  it 
would  do  well  to  pursue  a  more  vigorous  environ- 
mental orientation  in  implementing  its  programs. 
In  attempting  to  spare  farmers  from  modifying 
farm  practices,  USDA  may  not  only  be  causing 
irreversible  harm  to  surface  and  groundwater 
bodies  and  critical  aquatic  habitats;  in  the  long  run 
it  may  be  doing  a  disservice  to  the  agricultural 
community  it  seeks  to  protect.  American  farmers 
will  be  drinking  tomorrow  the  very  water  that 
they  pollute  today.  (VerNooy-PTT) 
W89-06590 


REMINING  AND  THE  WATER  QUALITY  ACT 
OF  1987:  OPERATORS  BEWARE, 

Reed,  Smith,  Shaw  and  McClay,  Pittsburgh,  PA. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-06592 


SOURCE  REDUCTION  OF  TOXIC  WASTE:  IM- 
PLICATIONS FOR  WESTERN  WATER 
POLICY, 

Southern  California  Metropolitan  Water  District, 

La  Verne. 

C.  Boronkay. 

Columbia      Journal      of      Environmental      Law 

CJELE8,  Vol.  13,  No.  1,  p  285-291,  1988.  13  ref. 

Descriptors:  "Toxic  wastes,  "Water  pollution  pre- 
vention, "California,  "Water  policy,  "Chemical 
wastes.  Water  pollution  control.  Industrial  wastes. 
Policy  making,  Water  resources  institutes,  Ground- 
water pollution. 

The  water  industry  has  a  major  stake  in  dealing 
with  the  problem  of  toxic  wastes.  It  is  simple 
common  sense  that  source  reduction  must  be  an 
important  part  of  any  comprehensive  groundwater 
quality  control  strategy.  The  dimensions  of  the 
groundwater  quality  problem  is  defined  from  the 
perspective  of  one  of  the  largest  suppliers  of  mu- 


nicipal and  industrial  water  in  the  nation,  th 
ropolitan  Water  District  of  Southern  Cal 
(Metropolitan)  Also  summarizes  briefly  an  i 
live  joint  effort  with  an  old  adversary,  the 
ronmental  Defense  Fund  (F.DFt  10  impro 
chances  of  implementing  source  reduction  i 
with  future  contamination  episodes  before  tl 
started.  The  Source  Reduction  Research  P 
ship  (SRRP)  is  intended  to  facilitate  the  pro 
of  groundwater  basins  from  future  contam 
by  looking  hard  and  objectively  at  the  pr 
issues  involved  in  the  application  of  the  th 
cally  attractive  idea  of  source  reduction  Thi 
is  expected  to  produce  an  unprecedented  da 
that  will  facilitate  decision  making  by  rej 
firms  and  regulatory  agencies,  and  that  will 
highly  valuable  in  long  range  water  pi; 
(VerNooy-PTT) 
W89-06593 


CITIZEN  PARTICIPATION  AND  AD!\ 
TRATIVE  DISCRETION  IN  THE  CLEAM 
NARRAGANSETT  BAY, 

For  primary  bibliographic  entry  see  Field  61 
W89-06596 


REGULATING  DISCHARGES  INTO  GRC 
WATER:  THE  CRUCIAL  LINK  IN  POLU 
CONTROL  UNDER  THE  CLEAN  WATEI 

For  primary  bibliographic  entry  see  Field  61 
W89-06597 


WATER  POLLUTION  LAW:  PLUGGIM 
LEAKS, 

For  primary  bibliographic  entry  see  Field  61 
W89-06599 


RIVER  POLLUTION:  A  CASE  FOR  A 
MATIC  APPROACH  TO  ENFORCEMEN' 

Dundee  Univ.  (Scotland).  Dept.  of  Law. 
For  primary  bibliographic  entry  see  Field  61 
W89-06600 


DECAYING  LAKES:  THE  ORIGINS  ANE 
TROL  OF  CULTURAL  EUTROPHICATIC 

B.  Henderson-Sellers,  and  H.  R.  Markland. 
John   Wiley   and   Sons,   New   York.    1987, 

Descriptors:  "Urban  hydrology,  "Eutroph 
"Lakes,  "Water  pollution  control,  "Water 
tion  effects.  Algal  growth,  Biomass,  Nutrier 
mary  productivity,  Reservoirs. 

The  natural  phenomenon  of  eutrophicatic 
mally  occurs  over  a  period  of  centuries, 
some  lakes  have  recently  experienced  a  di 
increase  in  this  rate,  creating  eutrophic  cor 
within  decades  or  less.  Elevated  nutrient  If 
water  allow  biomass  productivity  to  increasi 
ing  water  quality  to  deteriorate.  This  acce 
eutrophication  is  caused  mainly  by  man's  a< 
in  the  catchment  area.  This  book  provides 
prehensive  introduction  to  the  subject  of  ei 
ication  of  lakes  and  reservoirs  and  is  divid 
three  main  parts.  The  first  looks  at  the  basic 
and  control  strategies;  the  second  introdui 
current  conflict  between  the  natural  envin 
and  man's  disturbance  of  it  through  the  dii 
of  leached  agricultural  fertilizers  and 
wastewater;  the  third  part  presents  the 
scientific  basis  of  understanding  the  proce 
eutrophication  and  its  control.  (Lantz-PTT) 
W 89-06629 


INSTALLATION  RESTORATION  PRO( 
PHASE  II  -  CONFIRMATION/QUANT 
TION,  STAGE  1.  FINAL  REPORT  FO! 
FORCE  PLANT  4,  FORT  WORTH,  1 
VOLUME  4.  APPENDIX  A-I  (CONTINUE 
Radian  Corp.,  Austin,  TX. 
Available  from  National  Technical  Infot 
Service,  Springfield,  VA  22161,  as  AD-A1 
Price  codes:  A99  in  paper  copy,  A01  in  mici 
Report  No.  DCN  87-212-027-27-01.  Dei 
1987.  302p.  USAF  Contract  No.  F336E 
4001. 
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Cleanup  operations,  'Data  collec- 
Wak-r  quality,  'Groundwater  quality,  'Sur- 
lier. Water  sampling,  Water  analysis,  Vola- 
anie  compounds.  Organic  compounds,  Hy- 
4ns,  Pesticides,  Polychlorinated  biphenyls, 
ic  compounds,  Meials. 

ilume  presents  data  in  'Appendix  A-l"  of 
ion  Restoration  Program.  Phase  II  -  Con- 
n/Quantification, Stage  I.  Final  Report  for 
ee  Plain  4.  Fort  Worth,  Texas.  Volume  4. 
•n-  data  concerning  groundwater  and  sur- 
iter  samples  (logs  and  cross  references), 
I  for  hydrogenated  volatiles,  aromatic  vo- 
esticides,  polychlorinated  biphenyls.  acidic 
.  and  metals.  (See  W89-06634  thru  W89- 
Lantz-PTT) 
i33 


LATION  RESTORATION  PROGRAM 
II  -  CONFIRMATION7QUANTIFICA- 
STAGE  1.  FINAL  REPORT  FOR  AIR 
PLANT  4.  FORT  WORTH,  TEXAS 
E  5.  APPENDIX  A-2. 
)orp..  Austin.  TX. 

:  from  the  National  Technical  Information 
Springfield.  VA  22161.  as  AD-A190  445. 
lev  A22  in  paper  copy.  A01  in  microfiche 
No.  DCN  87-212-027-27-01,  December 
p  I  SAF  Contract  F33615-83-D-4001. 

>rs:  'Cleanup  operations,  'Water  quality 
water  quality,  'Surface  water,  Water 
Water  analysis,  Volatile  organic  com- 
Jrganic  compounds,  Hydrocarbons,  Pesti- 
lychlormated  biphenyls,  Aromatic  com- 
letals. 

ime  presents  data  in  'Appendix  A-2'  of 
n  Restoration  Program.  Phase  II-  Confir- 
uantification.  Stage  1.  Final  Report  for 
:  Plant  4,  Fort  Worth,  Texas.  Volume  5. 
contains  data  concerning  groundwater 
e  water  samples  (logs  and  cross  refer- 
alyzed  for  hydrogenated  volatiles,  aro- 
itiles.  pesticides,  polychlorinated  biphen- 
volatiles,  and  metals.  Data  for  all  quality 
and  quality  control  reports  for  the  water 
ire  organized  by  work  order  number 
ded  are  summary  tables.  (See  also  W89- 
I  W89-06635   thru   W89-06638)   (Lantz- 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control— Group  5G 


ATION  RESTORATION  PROGRAM 
■  i'r£°S ™MATION/QUANTIFICA- 
n^vx  P^L  REPORT  FOR  AIR 
LANT  4,  FORT  WORTH,  TEXAS 
6.  APPENDIX  A-2  (CONTINUED) 
rp  .  Austin,  TX. 

rom  the  National  Technical  Information 
Jnngfield,  VA  22161,  as  AD-A190  446 
S:  AIllm,paper  c°Py-  A01  in  microfiche. 
ic^t  87-212-°27-27-01.  December 
USAF  Contract  F33615-83-D-4001. 

I  'Cleanup  operations,  'Data  collec- 
er  quality,  'Groundwater  quality,  *Sur- 
Water  sampling,  Water  analysis,  Vola- 
compounds.  Organic  compounds  Hy- 
.  Pesticides,  Polychlorinated  biphenyls 
ompounds.  Metals.  ' 

e  presents  a  continuation  of  the  data  in 
>W  .  of  Installation  Restoration  Pro- 
f  i  d  '  Sonrirmation/Quantif|cation, 
ial  Report  for  Air  Force  Plant  4,  Fort 

s-  Volume  6.  Volume  5.  which  con- 
concerning  groundwater  and  surface 
(logs  and  cross  references),  analyzed 
nated  volatiles,  aromatic  volatiles,  pes- 
chlonnated  biphenyls,  acidic  volatiles 

Uata  for  all  quality  assurance  and 
rol  reports  for  the  water  analyses  are 
•v  ?m  °^er  number  Also  included 
WX9^,lSe!  W89"06"3  thru  W89- 
W89-06636  thru   W89-06638)  (Lantz- 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  -  CONFIRMATION/QUANTIFICA- 
TION, STAGE  1.  FINAL  REPORT  FOR  AIR 
FORCE  PLANT  4,  FORT  WORTH  TEXAS 
VOLUME  8.  APPENDICES  BE. 
Radian  Corp.,  Austin,  TX. 

Available  from  National  Technical  Information 
Service.  Springfield,  VA  22161,  as  AD-A190  448 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Report  No.  DCN  87-212-027-27-01,  December 
1987.  106p.  USAF  Contract  F33615-83-D-4001. 

Descriptors:  'Water  quality,  'Cleanup  operations, 

Data  collections,  'Groundwater  quality   'Surface 

water   Water  sampling.  Water  analysis,  Core  logs 

Well  logging,  Lithologic  logs.  ' 

This  volume  presents  data  in  'Appendices  B-E'  of 
Installation  Restoration  Program.  Phase  II  -  Con- 
firmation/Quantification, Stage  1.  Final  Report  for 
Air  Force  Plant  4,  Fort  Worth,  Texas.  Volume  8 
which  contains  data  concerning  the-  (B)  Defini- 

llTv  ^mu?C,',atUre'..and  units;  <C>  Statement  of 
work;  (D  Well  number  system;  and  (E)  Lithologic 
logs  -  soil  boring  logs,  well  logs,  soil  boring  com- 
pletion logs,  and  well  completion  logs,  for  the  data 
presented  on  groundwater  and  surface  water  sam- 
ples (logs  and  cross  references).  (See  W89-06633 
thru  W89-06635  and  W89-06637  thru  W89-06638) 
(Lantz-PTT)  ' 

W89-06636 


Quantification,  Stage  1.  Final  Report  for  Air  Force 
Plant  4.  Fort  Worth,  Texas.  Volume  10.  It  includes 
analytical  data  from  past  and  ongoing  studies  per- 
formed by  Hargis  and  Associates  for  General  Dy- 
namics. The  groundwater  quality  data  compiled  by 

,hfDDnDlASSO,C,'aIeS'  and  used  for  comparison  in 
the  IRP  Phase  II  Study,  are  listed  by  the  report 
trom  which  they  were  obtained.  Phase  II  investi- 
gations of  subsurface  conditions,  U.S.  Air  Force 
Plant  No.  4  Fort  Worth.  Texas  (1985);  appendices 
H-K.  and  table  1;  water  quality  data.  May  1985 
through  May  1985,  U.S.  Air  Force  Plant  No.  4 
Fort  Worth.  Texas  (1986);  appendices  C,  D.  E.  and 
O  These  data  were  analyzed  for  hydrogenated 
volatiles,  aromatic  volatiles,  pesticides,  polychlori- 
Jalb^y[s'  acidic  volatiles,  and  metals.  (See 
KW89-06633  thru  W89-06637)  (Lantz-PTT) 


A£?£TATED    BIBLIOGRAPHY    ON    WELL- 
HEAD PROTECTION  PROGRAMS 

Environmental    Protection    Agency,    Washington. 
DC.  Office  of  Ground-Water  Protection. 

fx?LPr!^ry  bibli°graPh'c  entry  see   Field    IOC. 
W 89-06640 


p„SJcArLL¥ATION  RESTORATION  PROGRAM 
PHASE  II  -  CONFIRMATION/QUANTIFICA- 
TION, STAGE  1.  FINAL  REPORT  FOR  AIR 
FORCE  PLANT  4,  FORT  WORTH  TEXAS 
VOLUME  9.  APPENDICES  F-K 
Radian  Corp.,  Austin,  TX. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A190  449 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche.' 
f9e8P7°r4«NO„^^  87-212-°27-27-01,  December 
1987.  348p.  USAF  Contract  F33615-83-D-4001. 

Descriptors:  'Cleanup  operations,  'Data  collec- 
tions, 'Water  quality,  'Groundwater  quality  'Sur- 
face water  Water  sampling,  Water  analysis,  Qual- 
ity controls.  Biographies,  Conductivity,  Soil i  gas 
Personnel.  B    ' 

This  volume  presents  data  in  'Appendices  F-K'  of 
Installation  Restoration  Program.  Phase  II  -  Con- 
firmation/Quantification, Stage  1.  Final  Report  for 
Air  Force  Plant  4,  Fort  Worth,  Texas,  Volume  9 
Instal  ion  which  contains  data  concerning  the-  (F) 
Sampling  and  analytical  procedures  (field  investi- 
gation quality  control  plan  and  quality  assurance/ 
quality  control  program  for  Radian  analytical  serv- 
£  );  i  ri\ RDefer?nces;  (H)  Biographies  of  key  per- 
sonnel; (I)  Results  of  terrain  conductivity  and  soil 
gas  surveys,  terrain  conductivity  survey,  and  shal- 
nTn  S011  ,fias  '"vestigation;  (J)  Health  and  safety 
plan;  and  (K)  Technical  operations  plan.  These 
data  were  analyzed  for  hydrogenated  volatiles 
aromatic  volatiles,  pesticides,  polychlorinated  bi- 
ELeT\ aCld,c  volati'es,  and  metals.  (See  W89- 
06633   thru   W89-06636  and   W89-06638)   (Lantz- 

W89-06637 


ROLE  OF  EPA'S  OFFICE  OF  RESEARCH  AND 
DEVELOPMENT  IN  THE  STANDARD  SFT- 
TING  PROCESS  FOR  DRINKING  WATER 

Environmental     Protection    Agency,     Cincinnati, 
OH.  Drinking  Water  Research  Div 
R.  M.  Clark. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-132212 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche.' 
Report  No.  EPA/600/D-87/341,  November  1987 
14p,  7  fig. 

Descriptors:  'Water  quality  standards,  'Environ- 
mental Protection  Agency,  'Administrative  agen- 
cies, 'Standards,  'Regulations,  'Drinking  water 
Water  quality  control,  Administration,  Legisla- 
tion Public  health,  Monitoring,  Groundwater 
quality,  Water  treatment. 

The  EPA's  mission  is  to  administer  specific  Feder- 
al legislation  that  is  intended  to  control  and  abate 
adverse  impacts  of  pollution  on  the  human  envi- 
ronment. In  order  to  fulfill  this  mission,  a  research 
program  is  required  which  addresses  fundamental 
informational  needs  common  to  all  EPA's  operat- 
ing programs.  Research  support  to  the  Agency  is 
supplied  by  EPA's  Office  of  Research  and  Devel- 
opment (OR  and  D).  OR  and  D  supports  develop- 
ment of  drinking  water  regulation  in  five  areas- 
development  of  criteria  documents;  control  tech- 
nology; health  effects;  monitoring  and  methods- 
and  groundwater.  In  addition  to  the  formal  man- 
agement function  of  research  (research  commit- 
tees) OR  and  D  maintains  informal  liaison  with  the 
Office  of  Drinking  Water  through  workgroups.  An 
example  of  this  liaison  is  the  disinfection  by-prod- 
ucts workgroup.  (Author's  abstract) 
W  89-06641 


phJ« llati9,n  Restoration  program. 

ES^FJ?  "  CONFIRMATION/QUANTIFICA- 
ll?^STAGE  *'  FINAL  REPORT  FOR  AIR 
FORCE  PLANT  4,  FORT  WORTH  TEXAS 
VOLUME  10.  APPENDIX  L. 

Radian  Corp.,  Austin,  TX 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A190  449 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche 

?98P70rt62?n°'  t^p  87-212-027-27-01.  December 
1987.  622p.  USAF  Contract  F33615-83-D-4001 
Radian  Contract  212-027-27. 

,?oenC"  w°r,S:  *CleanuP  operations,  'Data  collec- 
tions, 'Water  quality,  'Groundwater  quality  'Sur- 
face water.  Water  sampling.  Water  analysis.  Vola- 
tile organic  compounds,  Organic  compounds,  Hy- 
drocarbons, Pesticides,  Polychlorinated  biphenyls 
Aromatic  compounds,  Metals.  ' 

This  volume  presents  'Appendix  L'  Installation 
Restoration     Program.     Phase    II    Confirmation/ 


NATIONAL  SURFACE  WATER  SURVEY- 
EASTERN  LAKE  SURVEY  (PHASE  I-SYNOP^ 
™poCHEMISTRY)-QUALITY     ASSURANCE 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7B 

W89-06642 


ENVIRONMENTAL    RESEARCH    SUMMARY- 
1987:  TENNESSEE  VALLEY  AUTHORITY 

Tennessee  Valley  Authority,  Knoxville 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-900014 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  TVA/ONRED/EQS-87/1,  1987  58n 
append.  '      K' 

Descriptors:  'Tennessee,  'Administrative  agencies, 
Pollution  control,  'Water  pollutio  control  'Envi- 
ronmental policy,  'Research  priorities,  'Environ- 
mental protection,  Acid  rain.  Air  pollution, 
Oroundwater    pollution,     Reservoirs,    Ecological 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

studies.  Waste  management.  Water  quality.  Wild- 
life management.  Forestry. 

This  annual  report  summarizes  environmental  re- 
search activities  of  the  Tennessee  Valley  Author- 
ity, conducted  during  fiscal  year  1986.  This  re- 
search is  conducted  to  identify  and  resolve  envi- 
ronmental problems  associated  with  TVA's  pro- 
grams. TVA  also  considers  the  search  for  effec- 
tive, practical  means  of  protecting  and  enhancing 
the  environment  to  be  a  vital  component  of  its 
mission  to  develop  and  conserve  the  natural  re- 
sources of  the  Tennessee  Valley  region.  Most  of 
TVA's  environmental  research  activities  are  di- 
rected toward  developing  practical  solutions 
within  six  broad  categories  of  problems  and  issues 
related  to  the  protection  and  enhancement  of  re- 
gional environmental  quality.  These  six  categories: 
(1)  Acid  deposition;  (2)  Air  quality;  (3)  Ground- 
water; (4)  Hazardous  materials  and  waste  manage- 
ment; (5)  Surface  water  quality  and  reservoir  ecol- 
ogy; and  (6)  Forest  and  wildlife  management.  An 
appendix  is  included  to  provide  the  name  and 
address  of  the  project  director  responsible  for  each 
project  described  in  the  six  sections.  (Lantz-PTT) 
W89-06645 


NATIONAL  SURFACE  WATER  SURVEY.  NA- 
TIONAL STREAM  SURVEY  PHASE  I.  PILOT 
SURVEY-SUMMARY  OF  QUALITY  ASSUR- 
ANCE DATA  RESULTS, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-06646 


DEVELOPMENT  OF  A  COMBINED  QUANTI- 
TY AND  QUALITY  MODEL  FOR  OPTIMAL 
GROUNDWATER  MANAGEMENT, 

Arkansas  Water  Resources  Research  Center,  Fay- 

etteville. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-06655 


ENVIRONMENTAL  INFORMATION  DOCU- 
MENT: HYDROFLUORIC  ACID  SPILL  AREA, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06670 

HAZARDOUS  WASTE  SITE  REMEDIATION: 
THE  ENGINEER'S  PERSPECTIVE. 

O'Brien  and  Gere  Engineers,  Inc.,  Syracuse,  NY. 
Van  Nostrand  Reinhold,  New  York,  1988.  422p. 
Robert  Bellandi,  Technical  Editor. 

Descriptors:  *Water  pollution  control,  *Waste 
dumps,  'Sanitary  engineering,  *Decontamination, 
•Cleanup  operations,  *Waste  disposal,  "Hazardous 
wastes,  Management  planning,  Water  pollution 
treatment,  Biological  treatment.  Groundwater  pol- 
lution. Waste  treatment. 

This  guide  provides  coverage  of  techniques  for 
conducting  feasibility  studies,  determining  site 
safety,  modeling  groundwater  conditions,  biologi- 
cally treating  groundwater,  and  removing  under- 
ground storage  tanks.  It  shows  how  to:  design  and 
implement  each  phase  of  the  cleanup  plan;  apply 
effective  remedial  technologies,  including  secure 
burial  cells,  incineration,  and  chemical  fixation;  fix 
leaking  underground  storage  tanks,  a  leading  cause 
of  groundwater  contamination;  and  collect  and 
analyze  air,  water,  and  soil  data  to  determine  the 
degree  of  the  hazard.  (Lantz-PTT) 
W89-06677 


CLEAN    WATER    ACT    PERMIT    GUIDANCE 
MANUAL, 

Smith  and  Schnacke,  Dayton,  OH. 

R.  S.  Frye,  J.  W.  Blattner,  J.  Z.  Cannon,  and  J.  N. 

Hanson. 

Executive  Enterprises  Inc.,  New  York.  April  1984. 
644p. 

Descriptors:         'Water         law,         'Handbooks, 
•Wastewater  disposal,  'Permits,  'National  Pollut- 


ant Discharge  'Clean  Water  Act,  'Regulations, 
•Water  pollution  control,  Manuals,  Elimination 
System,  Wastewater  treatment. 

This  Manual  provides  background  information  and 
guidance  for  obtaining  or  renewing  National  Pol- 
lutant Discharge  Elimination  System  (NPDES) 
permits  for  the  direct  discharge  of  water  pollutants 
to  surface  waters.  This  Manual  does  not  cover 
related  permit  programs,  such  as  pretreatment  per- 
mits for  facilities  which  discharge  wastewater  to 
municipal  sewer  systems,  Underground  Injection 
Control  permits  for  discharge  of  pollutants  to  un- 
derground wells,  or  Army  Corps  of  Engineers 
Section  404  permits  for  dredging  or  filling  activi- 
ties in  waters  of  the  United  States.  The  present 
NPDES  permitting  program  is  a  very  complex 
regulatory  scheme  which  has  changed  greatly  in 
the  past  several  years  and  which  continues  to 
change.  Many,  if  not  most,  facilities  are  now  oper- 
ating under  permits  that  have  expired  or  will  soon 
expire.  As  EPA  and  the  states  begin  to  reissue  the 
tremendous  backlog  of  expired  permits,  companies 
will  need  to  understand  the  requirements  of  the 
current  rules  and  be  aware  of  the  favorable 
changes  which  might  be  available  within  the  next 
few  months.  The  first  portion  of  the  text  addresses 
what  is  contained  in  a  permit-effluent  limitations 
and  other  conditions-while  the  latter  portion  ad- 
dresses the  procedures  for  obtaining,  modifying, 
and  terminating  NPDES  permits  and  explains  the 
legal  liability  which  you  may  have  for  a  discharge 
even  if  you  have  an  NPDES  permit.  (Lantz-PTT) 
W89-06679 


The  recovery  of  Canadian  lakes  from  ack 
was  studied  in  the  Sudbury.  Ontario,  are 
emissions  and  deposition  of  sulfur  have  d 
since  the  mid  1970s,  and  in  Lake  223  of  thi 
mental  Lakes  Area  (also  in  Ontario),  wl 
experimentally  acidified  to  pH  5  between 
1983.  The  pH  values  increased  by  0  4  to 
and  increases  in  alkalinity  were  observed 
where  measurements  were  made.  The  inc 
alkalinity  appeared  to  be  caused  by  tl 
greater  rate  of  decrease  in  sulfate  than 
cations.  Recoveries  were  equal  to,  or 
slower  than,  those  predicted  from  watei 
rates.  The  concentrations  of  sulfate  decre 
idly  in  all  lakes  after  sulfur  inputs  were  re 
Lake  223,  reproduction  of  all  species  of  f 
ceased  when  the  lake  was  acidified  belov 
When  the  pH  was  raised  to  this  value  d 
recovery  of  the  lake,  reproduction  resun 
species  which  remained,  with  the  exceptii 
trout.  The  condition  of  lake  trout  improi 
the  pH  was  increased,  but  so  far  they 
reproduced.  Animal  species  eliminated  t 
cation,  including  opossum  shrimp,  crayfis 
cognatus,  and  fathead  minnows  have  not 
to  the  lake  so  far.  Phytoplankton  div 
creased  as  the  pH  increased,  and  alg; 
eliminated  by  acidification  returned  to 
(See  also  W89-06680)  (Author's  abstract) 
W 89-06681 


REVERSIBILITY  OF  ACIDIFICATION. 

Elsevier,  New  York.  1987.  175p.  Edited  by  H. 
Barth. 

Descriptors:  'Air  pollution  effects,  *Water  pollu- 
tion sources,  *Acidification,  *Rehabilitation, 
•Model  studies,  *Acid  rain,  Sulfur,  Nitrogen,  Land 
use,  Theoretical  analysis. 

Knowledge  of  the  effects  on  aquatic  ecosystems  of 
changes  in  atmospheric  deposition  of  acidifying 
components  is  reviewed.  In  particular,  the  question 
of  whether  aquatic  ecosystems  will  recover  from 
acidification  once  acidifying  depositions  are  re- 
duced is  examined.  Emphasis  is  given  to  modeling 
of  the  expected  effects  of  reduced  atmospheric 
sulfur  and  nitrogen  deposition.  The  important  role 
of  ammonium,  including  gaseous  ammonia  emis- 
sions, as  a  source  of  acidification  through  nitrifica- 
tion was  demonstrated  in  several  investigations. 
Land-use  changes  as  they  relate  to  the  effects  of 
changes  in  deposition  are  also  taken  into  account, 
but  mitigation  by  measures  such  as  liming  was 
excluded.  Conclusions  are  that  (1)  aquatic  ecosys- 
tems will  recover  from  acidification  once  acidify- 
ing deposition  is  reduced;  (2)  a  return  to  pre- 
industrial  precipitation  composition  would  have 
benefits  in  improved  water  quality  within  a  decade; 
and  (3)  land  use  practices  can  modify  the  effects  of 
acidifying  deposition.  Both  theoretical  and  experi- 
mental research  results  that:  aquatic  ecosystems 
will  recover  from  acidification  once  acidifying 
deposition  is  reduced:  a  return  to  pre-industnal 
precipitation  composition  would  have  benefits  in 
improved  water  quality  within  a  decade;  land  use 
practices  can  modify  the  effects  of  acidifying  depo- 
sition; and  the  important  role  of  ammonium,  in- 
cluding gaseous  ammonia  emissions,  as  a  source  of 
acidification.  (See  W89-06687  thru  W89-06697) 
(Author's  abstract) 
W 89-06680 


RECOVERY  OF  CANADIAN  LAKES  FROM 
ACIDIFICATION, 

Department   of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  W.  Schindler. 

IN:  Reversibility  of  Acidification.  Elsevier,  New 

York.  1987.  p  2-13.  3  fig,  3  tab,  22  ref. 

Descriptors:  *Acid  rain  effects,  *Water  pollution 
effects,  *Acidity,  *Lake  restoration,  *Canada, 
Sulfur,  Sulfates,  Hydrogen  ion  concentration.  Al- 
kalinity, Trout,  Sculpin,  Fathead  minnows,  Crusta- 
ceans, Phytoplankton,  Ontario. 


RAIN  PROJECT:  RESULTS  AFTER  : 
OF  TREATMENT, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
R.  F.  Wright. 

IN:  Reversibility  of  Acidification.  Else' 
York.  1987.  p  14-29.  7  fig,  3  tab,  13  ref. 

Descriptors:  *Water  pollution  control,  * 
•Norway,  *Air  pollution  effects,  *Watei 
sources,  *Experimental  basins,  'Water 
treatment,  'Water  quality  control.  Soil  i 
Snowpack,  Runoff,  Sulfuric  acid, 
Streambeds,  Aluminum,  Nitrates,  Sulfate: 

Project  RAIN  (Reversing  Acidific 
Norway)  is  a  5-year  international  resear 
aimed  at  investigating  the  effect  on  wati 
chemistry  of  changing  acid  deposition 
catchments.  The  project  comprises  2  par 
scale  experimental  manipulations-artific 
cation  at  Sogndal  and  exclusion  of  ac 
Risdalsheia.  Treatment  at  Sogndal  a 
April  1984  with  the  acidification  of  the 
by  addition  of  sulfuric  acid  and  a  1:1 
sulfuric  and  nitric  acids.  Acid  additi< 
rapid  and  dramatic  increases  in  runoff  i 
aluminum  concentrations.  Most  of  the  ; 
was  retained  in  the  catchments.  At  1 
treatment  began  in  June  1984  at  KIM 
(treatment  by  deacidified  rain)  and  EC 
ment  (control  with  ambient  acid  rain).  / 
years  of  treatment  about  1 100  mm  of  cle 
tation  had  been  applied  at  KIM.  Nitra 
duced  by  75%  and  sulfate  by  35%  in  r 
KIM  relative  to  EGIL.  Reduction  in  tl 
were  balanced  by  lower  levels  of  mc 
Aluminum  concentrations  in  runoff  at  5 
dicated  a  lower  solubility  of  labile  t 
relative  to  1984.  Acid  addition  has  perh 
ed  a  reservoir  of  readily-soluble  alumii 
streambed  at  these  catchments.  (See 
06680)  (Author's  abstract) 
W89-06682 


ACIDITY  MITIGATION  IN  A  SMALl 
LAKE, 

Cambridge  Univ.  (England).  Dept.  of  / 

ology. 

G.  Howells. 

IN-  Reversibility  of  Acidification.  Elsi 

York.  1987.  p  104-111.  1  fig,  4  tab,  9  ref. 

Descriptors:  'Acid  rain,  'Water  polli 
ment,  'Lakes,  'Acidity,  'Lake  restoratu 
ment  areas,  Granites,  Forest  watersl 
management,  Drainage  practices.  Pi 
Water  quality,  Lime,  Scotland. 


186 


ch  Fleet  in  Galloway,  southwest  Scotland,  is  .1 
ill  (IT  ha)  lake  receiving  drainage  from  a  !07-ha 
chment  King  on  coarse  muscovite/biotite  gran- 

Thc  lake  is  acid  (generally  pH  4.0  to  4.5)  and  is 
orted  to  have  been  less  acid  in  the  1960s  (pH  5.5 
vO).  On  the  western  shore,  an  area  (12%  of  the 
il  catchment)  was  afforested  in  1961;  the  species 
ned  were  Sitka  spruce  and  lodgepole  pine,  with 
le  larch  along  the  lakeshore.  fhe  remainder  of 

catchment  consists  of  rough  moorland  domi- 
■d  bj  Molima  caerulea  (flying  bent)  or  Calluna 
:ans  1  heather)  Data  on  deposition,  catchment 
racteristics.  and  water  quality  will  be  used  to 
nate  the  changes  that  are  likelv  to  result  from 
rnati\e  acidity-mitigation  strategies.  It  is  too 
V  to  report  the  later  outcome  of  liming  treat- 
ts.  hut  present  results  look  promising.  On  the 
r  hand,  the  possible  benefits  from  emission 
iction  or  deforestation  seem  uncertain  and  in- 
ncant  for  this  site.  Changes  in  land  manage- 
I  at  Loch  Fleet  (grazing  and  burning)  or  in 
ological  management  (diverting  or  treating 
•I  drainage)  are  worth  consideration,  since  his- 

records  suggest  that  changes  in  management 
rred  over  the  time  of  water-quality  decline 
r  procedures  may  include  an  increase  in  lake 

Oiyity,  and  treatment  of  stream  gravels  (See 
W89-O6680)  (Shidler-PTT) 
■06691 


)ELLING   REVERSIBILITY   OF  ACIDIFI- 
ION   WITH   MATHEMATICAL   MODELS 

ma  Lniv  .  Charlottesville.  Dept.  of  Environ- 
ftl  Sciences. 
Cosh\ 

leversibilitj   of  Acidification.  Elsevier    New 
1987.  pi  14-125.  4  fig,  16  ref. 

^tptors:  'Acid  rain  effects,  'Acidic  water 
water.  'Streams,  'Rehabilitation.  'Mathe- 
al  models.  Hydrogen  ion  concentration,  Al- 
ly. Cations,  Aluminum,  Catchment  areas 
r  quality.  Prediction.  Model  studies. 

name  predictions  of  the  effects  of  reduced 
leposmon  (the  reversibility  of  acidification) 
e  physically-based   process-oriented   models 
enment  soil-water  and  stream-water  chemis- 
ie  most  serious  effects  of  acid  deposition  are 
»I  to  be  decreased   pH   and  alkalinity  and 
sed    base-cation    and    aluminum    concentra- 
Alkahmty  is  generated  in  the  soil  water  by 
urination    of    bicarbonate    from    dissolved 
1  dioxide  and  water.  The  steady-state  condi- 
•equire  ihat  the  alkalinity  of  any  catchment 
weed  by  an  amount  equal  to  the  acidity  of 
recipitation    when    a    new    steady    state    is 
I-  A  particular  model.  MAGIC,  was  used 
mine  the  patterns  and  time  scales  of  water- 
changes    following    reduced    deposition 
s  of  ac.d-deposition  effects,  be  they  empiri- 
mechanistic.  simple  or  complex,  are  all  de- 
with  the  implied  goal  of  estimating  catch- 
•ponses  to  changes  in  deposition  rates  at 
omt  years  or  decades  in  the  future.  Obvious- 
re  not  presently  in  a  position  to  conclude 
t  projections  derived  from  models  are  cor- 
quantitative  sense.  But,  even  though  quan- 
rnodels  of  catchment  response  cannot  be 
verified  for  their  ultimate  use  of  long-term 
on.  they  can  be  used  as  heuristic  tools  to 
«„Tu  )l     "I  *£  *y"*Mis  of  current  re- 
sults (See  also  W89-06680)  (Shidler-PTT) 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Water  Quality  Control— Group  5G 


IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges.  Sediments.  Dredge  Spoils,  and 
Drilling  Muds  American  Society  for  Testing  and 
Materials.  Philadelphia.  PA.   1988.  p  13-17,   l   fig. 

Descriptors:  *Sediments,  'Environmental  Protec- 
tion Agency,  'Water  quality  standards.  Pollutant 


identification.    Administrative    regulations.    Policy 
making.  Workshops,  Clean  Water  Act. 

In  July  1984,  under  the  authority  of  the  Clean 
Water  Act,  the  EPA  initiated  an  effort  to  develop 
sediment  quality  criteria.  This  effort  was  initiated 
with  a  workshop  in  which  a  variety  of  experts 
worked  to  identify  and  approach  by  which  the 
Agency  could  develop  numerical  sediment  quality 
criteria.  Efforts  are  under  way  to  evaluate,  modify 
and  verify  the  approach  selected  by  the  workshop 
using  iterature  reviews,  bioassays,  data  analysis 
and  field  verification  studies.  The  near-term  goal  of 

.if  co*K.  t0c  preSent  ,he  flndings  of  the  activity 
to  the  EPAs  Science  Advisory  Board  for  review 
and  eventual  approval.  Specific  activities  over  the 
last  2  yr  have  covered  the  following:  review  of 
^Dn°-r°g,eSJ  "ati0nal  Perspective  using 
MOKET,  sediment  criteria  development  work- 
shop theory  elaboration,  toxicity  testing  protocol 
development  of  screening  level  considerations! 
technical  steering  committee  meetings,  preliminary 
field  verification  study,  uncertainty  analysis,  sam- 
pling guidance,  and  regulatory  options.  Future  ac- 
tivities will  cover  general  regulatory  consider- 
ations nonpolar  organic  compounds,  and  metals  A 
flowchart  of  sediment  quality  criteria  development 
£TPrr)esented     (See   also   W89-06705)   (Rochester- 

W89-06708 


Vandkvaliletsinstitutet.  Hoersholm  (Denmark) 
N.  Nyholm. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium. Held  in  Rome.  Italy,  October  20-"  1987 
SV*^fI  Academic  Publishers.  Boston.  MA.  1988  p 
256-265.  3  fig,  1  tab,  19  ref. 

Descriptors:  'Environmental  policy,  'Environ- 
mental protection,  'Fate  of  pollutants,  'Effluents 
Biodegradation,  Surface  water,  Water  analysis' 
Sampling.  Regulatory  agencies,  Water  manage- 
ment. Water  policy.  B 

A  survey  is  presented  of  practical  management- 
oriented  methods  and  strategies  for  environment 
tate   testing   of  chemicals  and   effluents   with   the 
main  emphasis  on  inherent  or  potential  biodegrada- 
b'hty2r  treatability.  The  main  focus  of  t"e  Paper  is 
the  EEC  legislative  tests  and  current  international 
cooperative  work  on   test  development   and   test 
harmonization.  It  is  pointed  out  that  test  methods 
and  strategies  developed  for  use  in  connection  with 
notification   and   general   regulation   of  chemicals 
can  be  used  ,n  modified  form  for  testing  of  specific 
ettluents.  For  examination  of  effluents  discharged 
to  surface  water,  a  stepwise  strategy  is  suggested  as 
teas.be,    including   screening    of   biodegradabihty 
using  long-term  BOD  testing,  shake  flask  die-away 
est.ng   and  a  stabilization  study  involving  incuba- 
tion of  the  effluent  with  surface  water  under  aero- 
bic conditions.  It  is  suggested  that  if  resources  are 
available,  tests  on  the  effluent  should  be  comple- 
mented vvith  chemical  monitoring  in  the  near  field 
around  the  discharge.  (See  also  W89-06748)  (Fried- 
mann-PTT) 
W89-06782 


DEVELOPMENT,  EVALUATION,  AND  USE 
OF  THE  TOXICITY  CHARACTERISTIC 
LEACHING  PROCEDURES  (TCLP) 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Solid  Waste. 

«?0rnPnimany  blbll°graphic  entry  see  Field  5A. 
W  89-067 19 


^,LJTICAL  METHODS  NECESSARY  TO 
IMPLEMENT  RISK-BASED  CRITERIA  FOR 
CHEMICALS  IN  MUNICIPAL  SLUDGE 

Environmental  Protection  Agency,  Cincinnati, 
Office  °nmem        Cnteria     a"d     Assessment 

«?0rQPnima.ry  bibll°graphic  entry  see  Field  5E. 

W  89-06744 


REGULATION  OF  SLUDGE  DISPOSAI 
THROUGH  APPLICATION  OF  RISK  ASSESS 
MENT  TECHNIQUES,  A^fcSS- 

ICF  Technology,  Inc.,  Richland,  WA 

fv0roPn!:macry  blbli°graphic  entry  see  Field  5E. 
W89-06745 


ISOMER-SPECIFIC      DETERMINATION      OF 

Kernforschungszentrum  Karlsruhe  G.m  b  H  (Ger- 
many, F.R.).  '  v 

W8r9P06754y  bibliographic  entry  see  Field  5A. 


PLANNING    AND    STRATEGY    OF 

iTjSJrdanER  AND  WASTEWATER  Reuse 

Water  Authority  of  Jordan,  Amman.  Treatment 

Plants  Dept. 

For  primary  bibliographic  entry  see  Field  3C. 


EFFECTS  ON  WATER  QUALITY  DUE  TO 
FLOOD-WATER  DETENTION  BY  BARKER 
x?v.cADDICKS     RESERVOIRS,     HOUSTON 

Geological  Survey,  Austin,  TX.  Water  Resources 
Dlv. 

For  primary  bibliographic  entry  see  Field  5B. 


NATIONAL    WATER    SUMMARY    1986-    HY- 

WATER  QUALCi??DmONS    ^    GR°UND- 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2A. 


Klsm^STSAMWATER  CHEMISTRY 
HSHrRv.     STATUS    FOLLOWING    RE- 

T  ONSHlH,l,DrEnPOS,TION:  TENTATIVE 
CTIONS  BASED  ON  THE    BIRKENES 

or  Industriforskning.  Oslo  (Norway) 
wry  bibliographic  entry  see  Field  2K. 


s    '>!•     THE     U.S. 
TV         CRITERIA 


EPA'S    SEDIMENT 
DEVELOPMENT 


mental    Pro.ection   Agency,    Washington, 
irba. 


alIS^sTaTn?110^^^  in  lake 

33532*3^  ^  Va'enCla  (Spam)-  DeP'- 
W8r9P06755y  bibliographic  en,ry  see  Field  5B. 


MONITORING  OF  THE  RIVER  RHEIN  -  EX- 
TENTS ,£  ^1"^     FR°M  A«™™™- 

WS^O™^  b'bli°graphic  en<ry  see  Field  5 A. 


TEST  METHODS  AND  STRATEGIES  FOR  FN 
VIRONMENTAL  MANAGEMENT  PURPOSE^ 
ENVIRONMENTAL  FATE  TESTING  OF 
CHEMICALS  AND  EFFLUENTS' 


INTERACTIVE  ENVIRONMENTAL  IMPACT 
f,t?  E£?N£yiC  ANALYSIS  OF  THE  BENE- 
CAPECOD  LE    GROUNDWATER     ON 

Woods  Hole  Oceanographic  Institution,  MA 

S.  F.  Edwards,  and  A.  R.  Solow. 

Available    from    National    Technical    Information 

Service.  Springfield,  VA  22161  as  PB88  195896/ 

AS  price  codes:  A03  in  paper  copy.  A01  in  m.cro- 

fic,,-,£°?,PIetlon  ReP°rt-  19»8.  22p.  3  fig.  5  tab.  9 

ref.  USGS  contract  1 4-08-000 1-G 1404. 

Descriptors:  'Environmental  impact.  'Economic 
analysis  'Cape  Cod.  'Groundwater  pollution 
Oroundwater  protection,  'Nitrates,  Benefits 
Groundwater.  Potable  water.  Water  demand' 
Water  quality.  Estimation,  Regression  models' 
Massachusetts. 

The  goal  of  this  project  was  to  estimate  the  eco- 
nomic benefits  of  protecting  potable  groundwater 
trom  nitrate  contamination  on  Cape  Cod.  Massa- 
chusetts. The  work  consisted  of  three  steps-  (1) 
estimating  the  public's  total  demand  for  clean 
water,  taking  supply  uncertainty  into  account:  (2) 
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Group  5G — Water  Quality  Control 

estimating  the  probability  of  future  nitrate  contami- 
nation using  historical  data;  and  (3)  combining  the 
results  of  (1)  and  (2)  to  arrive  at  an  estimate  of  the 
overall  economic  benefits  of  groundwater  protec- 
tion. Demand  estimation  was  performed  by  the 
contingent  valuation  method.  The  results  of  this 
analysis  indicated  a  strong  demand  for  clean  water. 
The  estimation  of  the  probability  of  future  con- 
tamination was  based  on  a  regression  model  of  the 
relationship  between  nitrate  level  and  population. 
This  analysis  indicated  that  the  probability  of 
future  contamination  is  extremely  small.  Therefore, 
the  economic  benefits  of  protecting  groundwater 
from  nitrate  contamination  under  current  condi- 
tions is  essentially  zero.  (USGS) 
W 89-069 11 


EVALUATION  OF  SUBSURFACE  AND  OUT- 
FLOW WATER  QUALITY  FROM  A  DRAIN- 
AGE-SUBIRRIGATION  SYSTEM  IN  THE 
GEORGIA  FLATWOODS, 

Georgia  Coastal  Plain  Experiment  Station,  Tifton. 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-06913 


CHLORINATED  ORGANICS  REMOVAL 
FROM  CONTAMINATED  SOIL  AND 
GROUNDWATER  BY  MICROORGANISMS, 

Minnesota  Univ.,  Minneapolis.  Graduate  School. 
C.  J.  Kim. 

Available  from  University  Microfilms  Internation- 
al 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8627022.  Ph.D.  Dissertation,  1986. 
302p,  59  fig,  32  tab,  148  ref,  append. 

Descriptors:  *Fate  of  pollutants,  *Water  pollution 
treatment,  *Water  pollution  control,  'Groundwat- 
er pollution,  *Biodegradation,  *Phenols,  *Soil  con- 
tamination, Water  pollution  prevention,  Chlorina- 
tion,  Organic  compounds.  Organic  wastes,  Biologi- 
cal treatment. 

Pentachlorophenol  (PCP)  biodegradation  was 
measured  in  contaminated  groundwater  that  con- 
tained large  concentrations  of  other  organic  pollut- 
ants, in  the  presence  of  sand  particles,  in  short  sand 
column  continuous  flow  tests,  and  in  long  sand 
column  tests.  The  acclimated  culture  biodegraded 
PCP  and  other  organic  pollutants  in  contaminated 
groundwater  at  15  C.  Addition  of  nitrogen  and 
phosphorous  sources  may  be  necessary  if  the 
groundwater  is  low  in  nutrient  concentrations.  The 
addition  of  silica  sand  particles  into  PCP  culture 
medium  enhanced  PCP  biodegradation  significant- 
ly by  reducing  lag  time.  The  removal  efficiency  of 
PCP  in  short  sand  columns  operating  under  un- 
saturated flow  conditions  was  much  better  than 
under  saturated  flow.  Results  of  long  column  tests 
confirmed  those  of  the  short  column  tests;  the 
biodegradability  of  aerobic  PCP  acclimated  micro- 
organisms was  enhanced  in  unsaturated  flow  col- 
umns. In-situ  cleanup  of  contaminated  soil  and 
groundwater  was  demonstrated  by  recycling  the 
effluent  from  a  PCP  contaminated  soil  column  into 
a  treatment  sand  column,  which  had  been  inoculat- 
ed. (Cremmins-AEPCO) 
W89-06928 


GEOTOX:  A  KNOWLEDGE-BASED  SURRO- 
GATE CONSULTANT  FOR  EVALUATING 
WASTE  DISPOSAL  SITES, 

Lehigh  Univ.,  Bethlehem,  PA.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-06929 


K.  B,  Hogan. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  Ml  4*106. 
Order  No.  8609324.  Ph.D.  Dissertation,  1986 
138p,  38  fig,  5  tab,  39  ref,  2  append. 

Descriptors:  'Decision  making,  'Stochastic  hy- 
drology, 'Reservoir  operation,  'Water  quality 
control,  Model  studies,  Simulation  analysis.  Oper- 
ating policies,  Optimization.  Streamflow  forecast- 
ing. 

Operating  rules  for  the  real-time  operation  of  a 
reservoir  were  developed  using  water  quality  crite- 
ria. The  methodology  uses  both  preceding  basin 
conditions  and  available  historical  data  and  consists 
of  supporting  models  which  represent  the  physical 
processes  within  the  system.  One  procedure  uses 
multiple  simulated  future  sequences  and  for  each 
year  of  historical  record,  which  are  conditional  on 
initial  basin  conditions  and  represent  the  stochastic- 
nature  of  hydiologic  events  and  the  associated 
values  of  water  quality  constituents.  This  proce- 
dures allows  the  derivation  of  reliabilities  which 
accompany  the  sustained  yields  of  various  quali- 
ties. In  a  second  procedure,  the  operating  rule  is 
applied  to  a  limited  number  of  stochastically  gener- 
ated future  sequences.  With  each  sequence,  release 
decisions  are  based  on  the  preceding  conditions 
and  how  these  conditions  compare  to  a  set  of 
generated  preceding  conditions.  Information  is  ag- 
gregated into  an  indicator  of  the  current  state  of  a 
hypothetical  reservoir  corresponding  to  each  se- 
quence. Results  of  comparisons  between  the  state 
of  the  actual  reservoir  and  the  set  of  hypothetical 
reservoirs  are  used  in  daily  decision  making. 
(Cremmins-AEPCO) 
W89-06942 

OPTIMAL  WELL  LOCATION  IN  A  MULTI- 
AQUIFER  GROUNDWATER  SYSTEM, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
S.  Al-Hassan. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8619413.  Ph.D.  Dissertation,  1986. 
186p,  16  fig,  14  tab,  46  ref,  6  append. 

Descriptors:  'Water  quality  control,  'Conjunctive 
use,  'Optimization,  'Model  studies,  'Well  water, 
'Computer  models,  'Groundwater  management. 
Groundwater  potential,  Mathematical  models, 
Simulation  analysis,  Pumping,  Chemical  degrada- 
tion, Utah,  Sevier-Sigurd  basin. 

A  model  was  developed  to  optimize  the  location  of 
wells  in  a  multi-aquifer  groundwater  system  sub- 
jected to  chemical  degradation.  The  use  of  the 
waters  of  the  various  layers  of  the  multi-aquifer 
system  and  a  surface  water  system  was  optimized 
by  blending  to  achieve  a  desired  water  quality  and 
demand  at  minimum  cost.  The  optimal  well  loca- 
tions and  their  pumping  rates  were  determined  for 
different  management  alternatives.  The  Sevier- 
Sigurd  basin  in  Central  Utah  was  used  as  a  case 
study.  Management  studies  using  the  lumped 
model  indicate  that  it  is  not  feasible  to  use  the 
groundwater  of  this  basin  to  satisfy  both  supple- 
mental agricultural  water  requirements  and  river 
blending.  For  this  basin,  farmers  should  be  allowed 
to  develop  their  wells  for  supplemental  irrigation 
demand  at  the  point  of  demand.  Seepage  from  the 
aquifer  to  the  river  should  be  reduced  and  river 
flow  past  Vermillion  Dam  should  be  increased  to 
reduce  the  salinity  of  the  Sevier  River.  (Cremmins- 
AEPCO) 
W89-06946 


Oklahoma  Uoiv,,  Norman   S- 

neering  and  Environmental  Science 
1  oi  primary  bibliographic  entry  sec  i 
W 89 -06969 


CHARACTERIZATION  OF  FLUID  FLOW  AND 
WASTEWATER  TRANSPORT  PROCESSES 
WITHIN  A  WISCONSIN-TYPE  MOUND, 

Purdue  Univ.,  Lafayette,  IN. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-06937 


DEVELOPMENT  OF  RESERVOIR  OPERAT- 
ING RULES  WITH  WATER  QUALITY  OBJEC- 
TIVES, 

Johns   Hopkins   Univ.,    Baltimore,    MD.    Dept.   of 
raphy  and  Environmental  Engineering. 


SOLUBILITY,  MOBILITY  AND  PLANT 
UPTAKE  OF  TOXIC  ELEMENTS  IN  RETORT- 
ED OIL  SHALES  AS  AFFECTED  BY  RECAR- 
BONATION, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    ot 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06953 


ANALYTICAL  MODEL  FOR  ESTABLISHING 
WATER  RESOURCES  DEVELOPMENT  PRI- 
ORITIES, 


WATER  QUALITY  MANAGEMEN1   M 

HON  GAME, 

Oklahoma  State  Univ.,  Stillwater.  Gradual 

S  A   Chiang. 

Available  from  University  Microfilms  Intel 

al,    300   N.   Zeeb   Road,   Ann   Arbor.   MI 

Order    No     8709694     Ph.D.    Dissertation, 

146p,  8  fig,  31  tab,  52  ref.  9  append 

Descriptors:  'Water  quality  management.  I 
tion   analysis.    'Water  quality   standards, 
permits.   Flow  discharge,   Waste  load.  Dii 
capacity.  Computer  models.  Computer  pr< 
Cost  analysis. 

A  management  simulation  game  was  devel' 
explore  the  effectiveness  of  achieving  wati 
ity  standards  with  a  system  of  transferal 
charge  permits  (TDP).  The  potential  for  < 
tial  cost  savings  from  trading  TDP's  was 
strated  using  data  on  a  hypothetical  river.  . 
lation  model  of  water  quality  (QL2S.MG)  w 
to  study  the  impact  of  waste  loads  on  hi 
water  quality.  QL2SMG  permits  Simula 
oxygen  dynamics  in  a  one-dimensional  sysU 
steady  state  hydraulics.  Findings  indicate  T 
tribution  should  be  considered  in  terms  of  1 
permitted  standards  and  discharge  capacity 
ty  rights  can  increase  the  adaptability  of  tl 
system  to  short-term  fluctuations  in  the  assi 
capacity  of  the  environment.  The  definition 
permits  should  include  not  only  biological 
demand  and  dissolved  oxygen,  but  also  n 
phosphate,  and  heavy  metals.  Unrestricte 
fers  of  BOD  permits  could  cause  viola 
water  quality  standards.  Restricting  tran 
permits  to  geographical  zones  could  re< 
possibly  prevent  violations  of  a  standard. 
mins-AEPCO) 
W89-06971 

6.  WATER  RESOURCES 
PLANNING 


6A.  Techniques  Of  Planning 


OPERATIONAL  GUIDANCE  E 

DROUGHTS:  EXPERT  SYSTEM  APPF 

Washington  Univ.,   Seattle.  Dept.  of  Civ 

neering. 

R.  N.  Palmer,  and  K.  J.  Holmes. 

Journal  of  Water  Resources  Planning  and  I 

ment  JWRMD5,  Vol.  114,  No.  6,  p  647-1 

vember  1988.  9  fig,  24  ref,  append. 

Descriptors:  'Operating  policies,  *D 
'Computer  programs,  'Drought  mam 
•Decision  making,  'Expert  systems.  'Man 
planning,  Water  management,  Water 
Water  policy,  Mathematical  studies.  Was 
Water  demand.  Prediction,  Forecasting, 
matical  models. 

Seattle,  Washington,  suffered  its  most 
drought  on  record  during  the  summer  an 
1987.  Severe  and  continuing  water  use  re> 
were  required  to  limit  the  drought's  in- 
municipal  water  supplies,  fish  populatit 
navigation.  This  paper  describes  a  decision 
system  used  to  aid  in  drought  decisions.  It' 
nents  include  an  expert  system,  a  linear  [ 
ming  model,  database  management  tools,  z 
puter  graphics.  The  expert  system  incc 
operator  experience  and  intuition  using  a 
developed  through  interviews  with  man 
personnel  from  the  Seattle  Water  Departm 
expert  system  also  integrates  the  other  [ 
ming  techniques  into  a  single  system. 
programming  model  determines  s\sU-ni  1 
optimal  operating  policies  for  past  hydro 
gimes.  Database  management  and  grapl 
ware  store  and  allow  the  display  of  0 
thousand    operating    policies    to   decistot 
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he  system  provide!,  user-friendly  support  to  help 
■cision-makers  explore  a  wide  ranee  of  manage- 
eni  alternatives.  (Author's  abstract) 
'89-05819 


n'FLUENCE  OF  DIFFERENT  DOWNSTREAM 
SF.RS  ON  SINGLE  MULTIPURPOSE  RESER- 
DIR  OPERATION  BY  CHANCE  CON- 
fRAINTS. 

anitoha  Univ.,   Winnipeg.   Dept.  of  Civil  Engi- 

ering 

>f  primary  bibliographic  entry  see  Field  4A 

894)5826 


TE   DESIGN   FOR   RESOURCE   RECOVERY 

CII.ITIES, 

rns  and  Roe.  Inc.,  Oradell,  NJ. 

r  primary  bibliographic  entry  see  Field  5E. 


•FARM   APPLICATION   SYSTEM   DESIGN 
iD    PROJECT-SCALE     WATER     MANAGE- 

lorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

gineering. 

•  primary  bibliographic  entry  see  Field  3F 

9-05960 


LOCATION   OF   INCREMENTAL    IRRIGA- 
>N  BENEFITS, 

ter  Conservancy  Hydroelectric  Power  Scientif- 
iesearch  Inst.,  Beijing  (China), 
primary  bibliographic  entry  see  Field  3F 
9-05962 


DROPOWER    PROJECT   DESIGN   INCOR- 
RATING  SUBMERGENCE  COSTS, 

an  Inst,  of  Science,  Bangalore.  Dept.  of  Com- 
r  Science  and  Automation. 

J"22?5y  bibliographic  entry  see  Field  8A. 

■ -06006 


LTIOBJECTIVE,  DISCRETE  SYSTEM  REP- 
tNTATION    OF    RANGELAND    WATER- 

icopa  County  Flood  Control  District,  Phoenix, 

lhalili,  L.  Duckstein.  and  M.  M  Fogel 

:r  Resources  Bulletin  WARBAQ,  Vol  24  No 

1035-1040,  October  1988.  2  fig,  4  tab,  16  ref 

nptors:  'Desertification,  'Decision  making 
tershed  management,  'Administrative  deci- 
■  Range  management,  Evaluation,  Model 
es.  Simulation. 

urce  utilization  is  identified  as  the  main  cause 
degradation   of  rangeland    watersheds,    a 
a  referred  to  as  desertification.  A  multiobjec- 
ecision  making  methodology  is  outlined  for 
flection   of  a   plan    which   if  implemented, 
limit  the  desertification  process.  The  eval- 
object.ves  are  measured  by  quantitative  and 
ative  criteria.  The  quantitative  criteria  pro- 
trie  performance   level   for   production   and 
lent  yield,  while  the  qualitative  criteria  give 
^formation  as  public  acceptance  of  a  particu- 
ernat.ve  or  worth  of  an  appropriate  wildlife 
»:  A  system  model  is  applied  to  describe  the 
mes  of  a  range  site  in  response  to  climatic  and 
JT1S,.As  such  ''  Prov'des  the  information 
a  oy  the  quantitative  criteria  as  well  as  a 
condition  index  that  identifies  the  productiv- 
a  given  range  site.  A  multiobjective  selection 
dure  is  presented  that  will  lead  to  the  appro- 
technique  from  an  available  set,  in  this  case 
environmental  Sensitivity  Analysis  Pack- 
our  individuals  with  diverse  backgrounds  in 

ak^UrCJJna,!fgement  Par'^ipated  as  deci- 
ders and  decided  on  their  preferred  alterna- 
aH  nf  ,i.  ra?  6d  al,ernatives  in  agreement 
ar\L  decision  makers  were  obtained, 
or  s  abstract) 
)6059 


m$       1NSTREAM      RECREATIONAL 


Colorado  State  Univ.,  Fort  Collins. 

M.  Flug,  and  R.  H.  Montgomery. 

Water  Resources  Bulletin  WARBAQ,  Vol   24  No 

5.  p  1073-1081,  October  1988.  8  fig,  2  tab,  21  ref 

Descriptors:    'Water    use,    'Recreation    demand. 
River  flow,  'Nonconsumptive  use,  'Water  man- 
agement, 'Decision  making.  'Multiobjective  plan- 
ning. Model  studies,  Flow  pattern.  West  Virginia. 

A  basic  problem  in  the  management  of  rivers  has 
been   how   to  balance   the   tradeoffs   between   in- 
stream and  out-of-stream  uses.  Traditionally,  the 
problem    has   been   addressed    by    optimizing    the 
economic  benefits  of  flow  diversions  and  regulated 
releases  with  instream  uses  as  a  flow  constraint  An 
alternative  method  is  to  model  the  effect  different 
rtver  flows  have  on  various  recreational  uses  (e  g 
boating,   fishing)  and   then   use  the  results  as  an 
additional  function  or  piece  of  information  to  de- 
termine river  project  operations  and  benefits    A 
methodology  that  is  based  on  multiobjective  deci- 
sion theory  and  that  relates  instream  recreational 
preferences  to  river  flow  consists  of  determining 
standardizing,  and  combining  recreational  benefit 
functions,  and  incorporating  potential  sources  of 
uncertainty  into  an  estimate  of  total  instream  bene- 
fits. Thus  different  types  of  flow  patterns,  resulting 
trom    reservoir    regulation    (out-of-stream    water 
uses),  can  be  analyzed  to  determine  their  potential 
instream  impact.  The  methodology  is  applied  to 
the  New  River  Gorge,  West  Virginia,  which  has 
been  designated  as  a  National  River.  Two  manage- 
ment options  were  compared:  (1)  maintaining  the 
river  as  is  (present  average  flow  regime)  or  (2) 
increasing  out-of-stream   uses  and  decreasing  the 
present  average  flow  (low  flow  regime)    The  in- 
corporation of  uncertainty  in  the  analysis  showed 
that  while  there  were  differences  in  the  estimated 
monthly    and    annual    mean    benefits,    there    is    a 
chance  that  no  difference  in  the  amount  of  benefits 
may  occur.  (Vernooy-PTT) 
W89-06064 


DISJUNCTIVE  KRIGING  AS  AN  APPROACH 
TO  MANAGEMENT  DECISION  MAKING 

Agricultural  Research  Service,  Riverside,  CA  Sa- 
linity Lab. 

S.  R.  Yates,  and  M.V.  Yates. 
Soil  Science  Society  of  America  Journal  SSSJD4 

XSb  &  ,  6,uP  1554-1558-  November-Decembei: 
1988.  5  fig,  1  tab,  21  ref.  EPA  Interagency  Agree- 
ment DW  129326310-01-0. 

Descriptors:  'Water  pollution  prevention,  'Man- 
agement planning,  'Viruses,  'Probability  distribu- 
tion, 'Septic  tanks,  'Kriging,  Tucson,  Arizona, 
Municipal  Water,  Wells,  Hydraulic  gradient,  Con- 
tamination, Groundwater  pollution. 

Disjunctive  kriging  is  a  nonlinear  estimation  tech- 
nique that  allows  the  conditional  probability  that 
the  value  of  a  spatially  variable  management  pa- 
rameter is  greater  than  a  cutoff  level  to  be  calculat- 
ed.  I  he  method  can  be  used  in  management  deci- 
sion making  to  help  determine  when  some  reclama- 
tion action  is  necessary.  Two  input  parameters  are 
required  to  use  the  technique:  a  cutoff  level  and 
the  critical  probability  level.  The  use  of  disjunctive 
kriging   as  a  decision   making   tool   is   illustrated 
using  the  regulation  of  septic  tank  setback  distance 
as  a  means  for  minimizing  the  contamination  of 
groundwater  by  viruses.  Water  samples  were  col- 
lected from  71  municipal  drinking  water  wells  in 
trie  1  ucson  Basin  and  were  used  in  the  determina- 
tion of  the  virus  inactivation  rates.  Viruses  were 
added  to  the  water  samples,  which  were  incubated 
at  the  in  situ  groundwater  temperature.  Periodical- 
ly,  subsamples   were   analyzed   to   determine   the 
number  of  viruses  remaining  in  the  water  samples 
1  he  virus  inactivation  rates  were  calculated  based 
on  these  analyses.  Hydraulic  gradients  were  calcu- 
lated trom  a  water  table  elevation  map  obtained 
trom  the  city  of  Tucson.  Two  examples  are  de- 
scribed: given  a  setback  distance,  the  spatial  distri- 
bution of  the  conditional  probability  that  the  virus 
concentration    will    be    greater    than    acceptable 
eve  s  is  calculated;  and  given  a  critical  probability 
level,  calculating  the  spatial  distribution  of  setback 
distances  which  satisfy  that  probability  level    The 
study  showed  that,  to  be  90%  confident  that  virus 
concentrations  would  be  within  acceptable  limits 
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in  many  areas,  the  setback  distance  would  have  to 
be  severalfold   higher  than  prescribed  by  current 
regulations.  (Author's  abstract) 
W89-06073 


ECOSYSTEM'  APPROACH  TO  MANAGING 
HUMAN  USES  AND  ABUSES  OF  NATURAL 
RESOURCES  IN  THE  GREAT  LAKES  BASIN 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Lab.  for  Fisheries  and 
Aquatic  Sciences. 

J.  R.  Vallentyne,  and  A.  M.  Beeton. 
Environmental  Conservation   EVCNA4    Vol     15 
No.  1,  p  58-62,  1988.  1  fig,  37  ref.  ' 

Descriptors:  'Water  quality  management,  'Great 
Lakes,  Management  planning,  'Ecosystems  'Re- 
sources management.  Water  resources  develop- 
ment, Interagency  cooperation,  Governmental 
interrelations. 

An  approach  to  planning,  research,  and  manage- 
ment, that  relates  people  to  ecosystems  of  which 
they   are    part,    is   described   and    related    to   the 
Canada-United  States  Great  Lakes  Water  Quality 
agreements  of  1972,  1978,  and  1987.  Factors  favor- 
ing the  development  of  an  ecosystem  approach  in 
the  Great  Lakes  Basin  include:  a  shared,  highly 
valued  resource;  the  long  residence-times  of  Con- 
servative pollutants  in  the  Lakes;  use  of  the  lakes 
tor  drinking-water   supplies   by   about   23   million 
people;  threats  to  the  integrity  of  the  Lakes  (pollu- 
tion,   water    diversion);    advances    in    ecosystem 
theory;  the  rise  of  voluntary  membership  associa- 
tions with   interests  in  the  resource;   institutional 
arrangements  for  managing  nationally  shared  re- 
sources; and  common  economic  ties  and  cultural 
heritages.  The  principal  obstacle  to  implementation 
ot  an  ecosystem  approach  in  the  Great  Lakes  basin 
is  the  lack  of  policies  for  comparable  approaches  in 
the  political  jurisdictions  surrounding  the  Great 
Lakes.  The  principal  obstacle  to  global  implemen- 
tation  of  an  ecosystem   approach  is  the  lack  of 
international   institutional   arrangements   for  joint 
advice  and  operational  capabilities  in  respect  to  the 
management  of  nationally  shared  resources    An- 
other impediment  is  the  widespread  egocentricity 
ot  governments,  corporations,  individuals,  and  the 
general  public.  (Author's  abstract) 
W89-06159 


IMPORTANCE  OF  THE  NEARSHORE  AREA 
FOR  SUSTAINABLE  REDEVELOPMENT  IN 
THE  GREAT  LAKES  WITH  OBSERVATIONS 
ON  THE  BALTIC  SEA, 

Wisconsin  Univ.-Green  Bay.   Inst,  for  Land  and 

Water  Studies. 

H.  J.  Harris,  V.  A.  Harris,  H.  A.  Regier,  and  D  J 

Rapport. 

Ambio  AMBOCX,  Vol.  17,  No.  2,  p  1 12-120  1988 
6  fig,  54  ref. 

Descriptors:  'Great  Lakes,  'Water  resources  de- 
velopment, 'Baltic  Sea,  'Project  planning,  'Lake 
restoration,  Management  planning,  Vegetation 
Phosphorus,  Nutrient  removal,  Nearshore  process- 
es, Wetlands,  Marsh  management. 

The  ecological  systems  of  the  nearshore  waters 
and  wetlands  play  similar  ecosystemic  roles  in  the 
Baltic  and  Great  Lakes  Basins.  A  major  difference 
in  the  more  detailed  features  relates  to  the  phytal 
dominated  by  Fucus  spp  (bladderwrack)  in  the 
more  saline  parts  of  the  Baltic;  the  attached  algae 
community  in  the  Great  Lakes  that  is  broadly 
comparable  to  the  Baltic's  phytal  is  relatively  less 
important,  or  so  it  seems  now.  Nearshore  waters 
and  wetlands  are  the  loci  for  key  self-organization 
processes  within  large  aquatic  ecosystems.  They 
provide  locales  and  resources  for  critical  reproduc- 
tive and  feeding  periods  of  large  organisms  (fish, 
shellfish,  mammals,  birds)  that  dominate  and  regu- 
late other  species  in  the  aquatic  realm.  They  tend 
to  modulate  sharp  influences  such  as  nutrient 
pulses  and  floods.  The  nearshore  waters  of  the 
Baltic  and  Great  Lakes  have  all  been  degraded  in 
part,  but  especially  those  near  industrialized  urban 
centers.  Efforts  toward  rehabilitation  of  such  eco- 
logical slums  and  toward  preservation  of  relatively 
pristine  heritage  areas  are  now  getting  underway 
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if  only  slowly.   Poslinduslrial  societies  are  coming 
to  value  nearshore  waters  and  wetlands  far  more 
than  previous  societies.  (Author's  abstract) 
W89-06164 


ENERGY  ANALYSIS  APPROACH  TO  ECOSYS- 
TEM REDEVELOPMENT  IN  THE  BALTIC 
SEA  AND  GREAT  LAKES, 

Askoe  Lab.,  Stockholm  (Sweden). 

A.  M.  Jansson,  and  B.  O.  Jansson. 

Ambio  AMBOCX,  Vol.  17,  No.  2,  p  131-136,  1988. 

4  fig,  2  tab,  34  ref. 

Descriptors:  *Fish  management.  *Ecosystems, 
*Great  Lakes,  *Baltic  Sea,  "Lake  restoration, 
♦Fisheries,  Solar  energy,  Trophic  level,  Salmon, 
Hydroelectric  power.  Dams,  Electric  power  pro- 
duction. Energy  transfer. 

The  environmental  degradation  of  large  lakes  and 
coastal  seas  shows  similar  disturbance  patterns 
which  calls  for  a  common  approach  to  redevelop- 
ment. Energy  analysis  is  proposed  as  a  tool  to 
understand  and  quantify  processes  in  ecological 
and  economic  systems  and  their  interrelationships. 
It  facilitates  the  design  of  management  strategies 
that  with  moderate  expenditures  of  energy  and 
capital  for  the  human  society  takes  greatest  possi- 
ble advantage  of  Nature's  own  capacity  for  reha- 
bilitation. The  basic  principle  is  that  energy  during 
its  flow  through  the  systems  network  is  successive- 
ly upgraded  in  quality  by  various  processes  and 
that  the  'emergy',  the  embodied  energy  of  different 
parts  expressed  in  solar  energy  units,  quantifies  the 
work  spent  to  produce  and  maintain  them.  As  an 
example  the  eco-redevelopment  of  the  Baltic 
salmon  fishery,  affected  by  the  construction  of 
hydroelectric  dams  in  the  river  systems,  is  com- 
pared with  the  Great  Lakes  fishery,  affected  by  the 
opening  of  the  Erie-Welland  canals.  Emergy  calcu- 
lations are  demonstrated  in  comparison  of  the  fish 
yields  of  the  Baltic  Proper  and  Lake  Michigan. 
The  total  fixation  of  insolated  solar  energy  is 
0.175%  and  0.125%,  respectively,  and  the  areal 
commercial  fish  yield  10  times  higher  in  the  Baltic- 
Proper,  suggesting  that  Lake  Michigan  is  the  more 
severely  degraded  system.  A  total  energy  analysis 
will  give  a  more  complete  evaluation  of  the  sus- 
tainability  of  the  two  systems.  (Author's  abstract) 
W89-06167 


HEAVY     METALS     AND    OTHER     NON-OIL 
POLLUTANTS  IN  SOUTHEAST  ASIA, 

Chulalongkom  Univ.,  Bangkok  (Thailand).  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-06169 


LIVING  ON  AN  OIL  HIGHWAY, 

PERTAM1NA,  Djakarta  (Indonesia). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06171 


TRIBAL     WATER     MANAGEMENT     HAND- 
BOOK. 

American   Indian   Resources  Inst.,  Oakland,  CA. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-06628 


the  rule  is  included  as  an  equality  constraint  (non- 
linear programming  formulation)  or  it  is  included 
as  bounded  constraints.  In  the  latter  case,  the 
bounds  may  be  varied  systematically  such  that  the 
deviation  of  the  operating  release  from  the  target 
release  becomes  smaller  with  each  iteration.  The 
methodology  is  a  modification  of  the  implicitly 
stochastic  optimization  approach.  Three  previous- 
ly reported  approaches  were  solved  with  optimiza- 
tion accomplished  by  a  common  nonlinear  pro- 
gramming algorithm.  Implicitly  stochastic  optimi- 
zation gave  relatively  good  results  for  determining 
operating  rules.  Finding  operation  rules  that  per- 
form better  is  possible  because  of  developments  in 
synthetic  hydrology,  mathematical  programming, 
economic  analysis,  and  computer  technology. 
Testing  of  different  operating  rules  and  objective 
functions  coulo  be  accomplished  extensively  with- 
out incurring  unreasonably  high  demand  on  com- 
puter time  or  resources.  (Cremmins-AEPCO) 
W89-06924 


HEURISTIC  APPROACH  TO  THE  ANALYSIS 
OF  A  CONJUNCTIVE  WATER  SUPPLY 
SYSTEM, 

Oklahoma  Univ.,   Norman    Dept.  of  Civil   Engi- 
neering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  5F. 
W 89-069 30 


INSTITUTIONAL  AND  ECONOMIC  ANALY- 
SIS OF  RURAL  WATER  SUPPLY  INFRA- 
STRUCTURE DETERIORATION  IN  NEW 
YORK  STATE, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Economics. 
C.  V.  Rossi. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8607240.  Ph.D.  Dissertation,  1986. 
403p,  14  fig,  63  tab,  209  ref,  5  append. 

Descriptors:  *Policy  making,  *Rural  areas,  *Water 
supply  development,  *Water  conveyance,  Public 
policy,  Capital,  Economic  aspects,  Maintenance 
costs,  Cost  analysis,  Financing,  Regulations. 

The  factors  which  influence  operation,  mainte- 
nance, expenditure,  and  capital  investment  policies 
for  rural  water  systems  were  studied  to  evaluate 
policy  alternatives.  Infrastructure  decision  making 
•was  examined  and  the  engineering  and  operational 
effects  of  maintenance  procedures  were  identified 
to  evaluate  maintenance  strategy  based  on  system 
condition  and  financing  over  time.  Deferred  main- 
tenance and  underinvestment  in  capital  structures 
are  not  desirable  policy  strategies  at  the  local  level 
because  they  result  in  poor  system  conditions  at 
higher  long-term  cost  than  regular  maintenance 
and  rehabilitation  options.  Public  policies  should 
be  devised  to  implement  programs  of  continuous 
maintenance  and  capital  investment  in  rural  water 
systems.  A  combination  of  financial  and  regulatory 
programs  is  needed  to  ensure  that  rural  systems 
perform  early  maintenance  to  circumvent  future 
deficiencies  in  plant  and  equipment.  (Cremmins- 
AEPCO) 
W89-06936 


NONLINEAR  APPROACH  TO  THE  DETERMI- 
NATION OF  RESERVOIR  OPERATING 
RULES, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Civil  Engi- 
neering. 
R.  R.  Cantiller. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8622127.  Ph.D.  Dissertation,  1986. 
178p,  29  fig,  37  tab,  119  ref,  5  append. 

Descriptors:  *Rcservoir  operation,  'Nonlinear  pro- 
gramming, 'Computer  models,  "Optimization,  Sys- 
tems analysis.  Model  studies.  Simulation  analysis, 
Water  resources  development.  Synthetic  hydrolo- 
gy. Mathematical  models.  Economic  factors.  Sto- 
chastic hydrology. 

Two  ways  of  incorporating  a  reservoir  operating 
rule    within   optimization    were   developed:   either 


DEVELOPMENT  OF  RESERVOIR  OPERAT- 
ING RULES  WITH  WATER  QUALITY  OBJEC- 
TIVES, 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.  of 
Geography  and  Environmental  Engineering. 
For   primary   bibliographic   entry   see   Field    5G. 
W89-06942 


OPTIMIZATION   AND  SIMULATION   METH- 
ODOLOGY FOR  IRRIGATION  PLANNING, 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-06945 


SUSTAINED-YIELD  GROUNDWATER  BASIN 
MANAGEMENT:  A  GOAL-PROGRAMMING 
APPROACH, 

Arkansas  Univ.,  Fayetteville. 

For  primary  bibliographic  entry  see  Field  4B. 


W89-0695S 

DEMAND  FOR  WATER  RESOUR<  IS  IVFt 
MATION:  A  CONCEPTUAL  FRAMEW0 
AND  EMPIRICAL  INVESTIGATION, 

Virginia  Polytechnic  Inst   and  State  Univ..  Blac 

burg.  Dept  of  Agricultural  Economics 

C.  T.  Osborn 

Available  from  University  Microfilms  Internati 

al,   300  N.   Zeeb   Road,   Ann   Arbor.    Ml   481 

Order    No     8624345     PhD     Dissertan 

367p,  6  fig.  1 1  tab,  93  ref.  5  append 

Descriptors:  'Information  systems.  'Water 
sources  development,  'River  basin  develop™ 
'Model  studies,  'Decision  making.  Federal  ji 
diction.  State  jurisdiction.  Management  plann 
Value,  Surveys,  Data  processing.  Data  interpr 
tion. 

Empirical  models  were  developed  to  evalt 
demand  for  water  resources  information  by  fed 
and  state  decision  makers  involved  in  river  h 
management  in  two  case  study  areas.  The  moi 
were  evaluated  based  on  the  relationship  betw 
characteristics  of  decision  makers  and  the  org 
zation  in  which  they  work,  and  the  types  of  in 
mation  they  demand  for  water  resources  mam 
ment.  A  contingent  valuation  analysis  was  uso 
estimate  the  monetary  value  of  selected  item 
water  resources  information.  The  practicality 
assessed  of  the  contingent  ranking  technique 
the  design  of  public  water  data  systems  using  i 
ger  programming.  Results  indicate  that  prev 
use  of  specific  water  information  products  and 
level  of  expenditures  made  on  certain  type! 
water  information  are  influenced  by  personal 
organizational  characteristics.  Thus,  no  "con 
information  system  exists,  nor  is  there  a  'con 
data  collection  plan  without  knowledge  cone 
ing  information  value.  Contingent  ranking  pri 
dures  involving  items  of  information  may  be  i 
ducted  in  a  mail  survey  format  and  the  informa 
value  estimates  derived  through  this  technique 
be  used  to  promote  greater  efficiency  in  water  - 
investment.  (Cremmins-AEPCO) 
W89-06964 


COMPUTER      DECISION      SUPPORT     I 
WATER  SUPPLY  DEVELOPMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  ( 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W 89-06968 


ANALYTICAL  MODEL  FOR  ESTABLISH 
WATER  RESOURCES  DEVELOPMENT  1 
ORITIES, 

Oklahoma  Univ..  Norman.  School  of  Civil  E 

neering  and  Environmental  Science. 

G.  P.  Chou. 

Available  from  University  Microfilms  Internal 

al.   300  N.   Zeeb   Road,   Ann   Arbor.   MI  48 

Order    No.    8617408.    Ph.D.    Dissertation.    1 

273p,  55  fig.  36  tab,  104  ref,  4  append. 

Descriptors:  'Water  resources  development,  ' 
cision  making,  'Priorities.  'State  jurisdic 
'Project  planning,  'Model  studies.  Surveys,  w 
treatment,  Water  storage.  Pumping.  Water  d 
bution. 

An  analytical  priority  model  was  developed 
water  resources  development  projects  to  < 
state  decision  makers  in  establishing  priorities, 
ticularly  among  reservoir  and  channeliza 
water  treatment  facility,  and  water  storage,  pi 
ing.  and  distribution  system  projects.  Three 
ing  models  were  constructed,  incorporatinj 
evaluating  factors  through  a  single  and  dc 
index  approach.  The  factors  recognize  denUM 
deficiencies,  health  concerns,  environmental 
pacts,  continuity  considerations,  six  ioecori 
consequences,  and  local  political  reactions 
three  basic  elements  of  the  study  goal,  unbu 
ness,  comprehensiveness,  and  consistency,  ar 
sentially  satisfied  by  the  model.  Unbiasedm 
achieved  by  20  utility  graphs  and  45  utility  t 
tions  based   on   factual  assessments.  The  ret 
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eight  of  each  factor  is  supported  by  three  sets  of 
•elphi  survey  results  based  on  four  rounds  of 
irve\s  with  the  assistance  of  133  panel  experts, 
he  model  has  the  ability  to  evaluate  projects  with 
nly  fragmented  or  incomplete  information.  Eval- 
ition  factors  that  are  pertinent,  but  for  which 
lere  is  no  available  information,  are  treated  as  if 
sy  are  inappropriate  and  are  given  utility  values 
"  zero.  As  additional  information  becomes  avail- 
>le.  the  projects  may  be  reevaluated  based  on  the 
■w  data.  (Cremmins-AEPCO) 
'89-06969 


ATER  QUALITY  MANAGEMENT  SIMULA- 

ON  GAME, 

klahoma  State  Univ.,  Stillwater.  Graduate  Coll. 

>r  primary   bibliographic   entry   see   Field    5G 

89-06971 


WATER  RESOURCES  PLANNING— Field  6 
Evaluation  Process — Group  6B 


SOSION  METHODOLOGY  FOR  THE  RE- 
)URCE  UTILIZATION  OF  RANGELAND 
ATERSHEDS, 

izona  Univ..  Tucson.  School  of  Renewable  Nat- 
si  Resources. 

r  primary  bibliographic  entry  see  Field  6B 
39-06973 


I.  Evaluation  Process 


RATEGIES  FOR  COASTAL  WATER  QUAL- 
l  MANAGEMENT:  A  CASE  STUDY  OF 
EM  CHABANG  (THAILAND)  DEEP-SEA 
RT  DEVELOPMENT, 

an  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
iironmental  Engineering, 
primary   bibliographic   entry   see   Field   5G. 


TER  RESOURCES  POLICY:  OLD  MODELS 
D  NEW  REALITIES, 

zona     Water     Resources     Research     Center 
son. 

primary  bibliographic  entry  see  Field  6E. 
9-06061 


VMEWORK  FOR  TECHNOLOGICAL 
?LSL(A  TECHNOLOGY  ASSESSMENT: 
THODOLOGY  FOR  THE  CHOICE  OF 
STEW  ATER  TREATMENT  FACILITIES) 

nut  National  de  la  Recherche  Scientifiaue 
te-Foy  (Quebec).  '     ' 

primary   bibliographic   entry   see   Field   5D 
'-06402 


ECriON  OF  HAZARDOUS  WASTE  DIS- 
'AEALTERNATIVE  USING  MULTI-AT- 
BLTE    UTILITY    THEORY    AND    FUZZY 

A.N  AL  \  SIS, 

isylvania  Univ.,  Philadelphia.  Dept.  of  Sys- 
tngineering. 

primary  bibliographic  entry  see  Field  5E. 
■06403 


[E*  PLANNTNG:  UNTAPPED  OPPORTU- 
V  FOR  THE  WESTERN  STATES 

rado  Univ.  at  Boulder.  School  of  Law 

I  Getches. 

ial  of  Energy  Law  and  Policy  JELPET  Vol 

>  l.p  1-45,  1988.  1  fig,  161  ref. 


cessful  planning  process.  Fulfillment  of  a  variety  of 
state  goals  is  hampered  by  artificially  isolating 
water  allocation  and  management  as  a  system  of 
private  rights  subject  occasionally  to  public  con- 
trols or  largess.  Comprehensive  water  planning 
deals  with  more  than  water;  it  integrates  state  goals 
and  policies  that  are  necessarily  related  to  water. 
Water  planning  cannot  be  divorced  from  local  land 
use  decisions,  urban  growth  policies,  rural  commu- 
nity problems,  water  quality  goals,  recreational 
needs,  economic  policy,  environmental  preserva- 
tion, agricultural  production,  intergovernmental 
relations,  and  a  panoply  of  other  issues.  The  bene- 
fits of  planning  begin  with  achieving  greater  cer- 
tainty and  more  productive  use  of  water,  goals  that 
the  West  and  its  water  laws  and  institutions  have 
always  pursued.  (VerNooy-PTT) 
W89-06598 


nptors:  'Water  policy,  'Regional  planning 
lagement  planning,  'Water  management 
ling,  Comprehensive  planning.  State  junsdic- 
Allocation,  Regional  planning,  Legal  review, 
use,  w  ater  use. 

western  states  face  shifting  and  increasing 
'rce  demands  that  dictate,  now  more  than 
the  implementation  of  workable,  comprehen- 
.tate  water  planning.  This  article  explores  the 
lives,  advantages,  and  fundamentals  of  water 
lit  .  rev,ewing  Past,  largely  unsuccess- 

i Trr  a,uWater  P,anning.  and  some  promising 
I  efforts  by  California  and  Kansas,  the  article 
sis  methods  of  attaining  and  applying  a  suc- 


INTERDISCIPLINARY  APPROACH  TO  VALU- 
ATION OF  MICHIGAN  COASTAL  WET- 
LANDS, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 
Resources. 

G.  S.  Amacher,  R.  J.  Brazee,  J.  W.  Bulkley  and  R 
A.  Moll. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89  102222/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Institute  of  Water  Research,  E 
Lansing.  Technical  Report  No.  G 1429-02  April 
1988.  lOlp,  26  fig,  8  tab,  45  ref.  append.  USGS 
contract  1 4-08-000 1-G 1429.  USGS  project  G1429- 

Descriptors:      'Wetlands,      'Wetland      functions 
Economic  valuation,  'Coastal  wetlands,  'Michi- 
gan   coastal    wetlands,    'Ecological    distribution, 
Multipurpose    wetlands,    Energy    analysis,    Cost 
analysis.  Property  values,  Great  Lakes. 

Coastal  wetlands  are  historically  noted  for  exhibit- 
ing  multiple   functions   and   ecological   diversity. 
The  economic  importance  of  coastal  wetlands  has 
not  been  extensively  studied.  There  is  a  need  to 
apply  proper  economic  methods  to  value  wetlands 
because  of  the  continuing  loss  of  these  wetlands 
Previous  Michigan  coastal   wetland  studies  have 
not  utilized  accurate  economic  values.  This  study 
establishes  three  requirements  to  produce  accurate 
robust  value  information.  These  requirements  in- 
clude a  valuation  method  that  incorporates  both 
ecology    and    economics,    the    valuation    method 
should  be  applicable  to  different  regions  and  sites 
and   the   valuation    method    needs   to  be   able   to 
address  multiple  sites  simultaneously.  This  paper 
links   together   important   wetland   functions   and 
economic  valuation  methods.  Wetland  functions  fit 
one  of  the  six  market  and  nonmarket   valuation 
methods.   These   methods  are   the   environmental 
quality  as  input,  implicit  price  hedonics,  energy 
analysis,    contingent    valuation,    travel    cost,    and 
property  hedonics.  Reference  is  made  to  applying 
these  techniques  for  the  purpose  of  valuing  the 
biological  and  economic  functions  of  Michigan's 
coastal  wetlands.  Complete  data  for  use  with  any 
ot  the  six  methods  is  not  available.  Recommenda- 
tions are  provided  for  future  work  to  refine  and 
apply  these  techniques  to  Michigan's  Coastal  Wet- 
lands. (MI  St.  U„  IWR) 
W89-06879 


PROCEEDINGS,  EIGHTEENTH  MISSISSIPPI 
WATER  RESOURCES  CONFERENCE  1988 

Mississippi  State  Univ.,  Mississippi  State  Water 
Resources  Research  Inst. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  244777/ 

ru  P7,Cooo?d^S:  A06  ln  PaPer  c°Py-  A01  in  micro- 
fiche. (1988).  93p.  Edited  by  E.  J.  Hawkins.  USGS 
contract  14-08-000 1-G  1431. 

Descriptors:  'Mississippi,  'Water  management, 
Data  storage  and  retrieval,  'Water  law  'Com- 
puter models,  Mathematical  models,  Model  studies 
Groundwater  movement,  Surface  water.  Environ- 
mental impact,  Waterways,  Irrigation,  Water  treat- 
ment, Wastewater  treatment.  Flooding. 

The  proceedings  of  the  eighteenth  Mississippi 
water  resources  conference  are  compiled.  In  this 


conference,  papers  focused  on  specific  problems 
systems,  and  methods  applicable  to  water  manage- 
ment in  the  state  and  the  region.  Twenty-nine 
papers  by  separate  authors  addressed  information/ 
data  management,  water  and  wastewater  treat- 
ment, surface  and  groundwater  modeling  tech- 
niques, water  quality,  environmental  impacts,  and 
egal/institutional  issues  of  water  management 
(Hawkins-MI  St  U.) 
W89-06899 


INTERACTIVE  ENVIRONMENTAL  IMPACT 
AND  ECONOMIC  ANALYSIS  OF  THE  BENE- 
CAPE  COD  P°TABLE    GROlJNDWATER     ON 

Woods  Hole  Oceanographic  Institution,  MA. 
For   primary   bibliographic   entry   see   Field    5G 
W89-06911 


WATER  RESOURCES  AND  RURAL  GROWTH- 
A„?OLICY  ANALYSIS  OF  WATER  RESOURCE 
MANAGEMENT    IN    THE    SIERRA    NEVADA 

California  Univ.,  Santa  Barbara 
D.  N.  Birch. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  Ph.D.  Dissertation,  1986.  570p  9  tab' 
105  ref,  append. 

Descriptors:  'Water  resources  development,  'Pop- 
ulation dynamics,  'Management  planning,  'Policy 
making.  Political  aspects.  Water  management, 
Land  use,  Water  quality,  Wastewater  treatment 
California,  Sierra-Nevada  foothills. 

Water  management  policies  were  studied  pertain- 
ing to  four  counties  in  the  Sierra-Nevada  region  of 
California     that     have     experienced     population 
growth   through   reverse   migration.   Among   hy- 
potheses that  were  examined  were  those  that  infer 
that   political   cooperation   between   elected   local 
representatives  and  nonelected  land  use  planning 
and  water  management  experts  is  required  for  the 
adoption  of  optimal  resource  management  policy 
and  that  success  of  that  policy  depends  upon  a 
political  and  institutional  environment  receptive  to 
its  implementation.  Political  cooperation  between 
elected  local  representatives  and  nonelected  land 
use   planning   and   water   management   experts   is 
dependent  upon  a  shared  ideology  that  recognizes 
the   importance  of  such   policy.   A   political   and 
institutional  environment  receptive  to  water  man- 
agement policy  encourages  the  recruitment  of  offi- 
cials that  believe  in  its  necessity.  When  a  political 
and  institutional  environment  receptive  to  water 
resource  management  is  absent,  individual  actors, 
such  as  county  supervisors,  planning  directors,  en- 
vironmental health  directors,  and  members  of  the 
planning  department,  can  achieve  limited  gains  in 
the  implementation  of  water  management  policy 
(Cremmins-AEPCO) 
W89-06970 


DECISION  METHODOLOGY  FOR  THE  RE- 
SOURCE UTILIZATION  OF  RANGELAND 
WATERSHEDS, 

Arizona  Univ..  Tucson.  School  of  Renewable  Nat- 
ural Resources. 
D.  Khalili. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8708562.  Ph.D.  Dissertation  1986' 
174p,  24  fig,  25  tab,  91  ref,  6  append. 

Descriptors:  'Management  planning,  'Decision 
making,  'Water  resources  management,  'Model 
studies,  'Range  management,  Grazing,  Computer 
programs,  Simulation  analysis,  Climatic  data  Wa- 
tershed management,  Wildlife  management.  Recre- 
ation, Stochastic  hydrology. 

A  decision  methodology  was  developed  for  the 
evaluation  of  alternative  management  plans  for 
rangeland  watersheds  based  on  climatic  behavior 
and  resource  availability.  A  computer  simulation 
package  SCALER  (Simulating  Climatic  and  Land 
Effects  of  Ranges)  was  also  developed.  A  hydrolo- 
gical  component  of  SCALER  particularly  provid- 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6B — Evaluation  Process 

ed  for  stochastic  rainfall  events,  shortwave  solar 
radiation,  and  stochastic  temperature  and  soil 
water  data  to  estimate  biomass  production  for  pe- 
rennial and  annual  grasses  as  a  function  of  photo- 
synthesis and  respiration.  The  results  of  SCALER 
were  used  to  evaluate  six  alternative  actions:  graz- 
ing system  after  reseeding,  development  as  a  wild- 
life refuge,  development  for  recreation,  and  a  no 
action  alternative.  A  decision-making  model,  Eval- 
uation and  Sensitivity  Analysis  Program  (ESAP), 
was  adapted  to  evaluate  alternative  actions.  The 
more  knowledge  that  is  gained  in  all  aspects  of  the 
decision  process,  the  better  the  quality  of  the  deci- 
sion, which  reduces  the  possibility  of  desertifica- 
tion. (Cremmins-AEPCO) 
W89-06973 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


WELFARE  IMPLICATIONS  OF  TUBEWELL 
IRRIGATION  IN  BANGLADESH, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
A.  U.  Ahmed,  and  R.  K.  Sampath. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
5,  p  1057-1063,  October  1988.  1  fig,  23  ref. 

Descriptors:  *Bangladesh,  'Economic  efficiency, 
♦Irrigation  wells,  *Tubewell  irrigation,  'Economic 
evaluation,  Monopoly,  Regression  analysis,  Irriga- 
tion water,  Shallow  wells. 

The  economic  efficiency  of  the  water  market 
system  that  is  served  by  tubewell  irrigation  in 
Bangladesh  was  investigated.  An  attempt  has  been 
made  to  evaluate  the  efficacy  of  the  landless  irriga- 
tion groups.  Using  cross-sectional  data  and  regres- 
sion analysis,  cost  and  demand  functions  for  irriga- 
tion water  were  estimated.  The  study  demonstrates 
the  relatively  superior  performance  of  the  landless 
groups  in  terms  of  economic  efficiency  in  shallow 
tubewell  irrigation  operation,  in  comparison  to  irri- 
gation operation  by  the  landowners.  (Author's  ab- 
stract) 
W89-06062 


ECONOMICAL  SAFEGUARDING  OF  WATER 
SUPPLY:  THE  WATER  PRICE, 

Gelsenwasser     A.G.,     Gelsenkirchen     (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-06234 


PROCEDURE  FOR  ESTIMATING  THE  CAP- 
ITAL COST  OF  ONTARIO  WASTEWATER 
TREATMENT  PLANT  USING  CAPDET, 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.   of 

Chemical  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-06243 


MULTICRITERION  ANALYSIS  IN  TECHNI- 
CAL-ECONOMIC CALCULATIONS  OF  HY- 
DROPOWER  AND  WATER-MANAGEMENT 
FACILITIES, 

D.  S.  Shchavelev,  and  M.  P.  Fedorov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  2,  p  85-87,  August   1988.   1  tab,  4  fig,  6  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitelstvo, 
No.  2,  p  17-21,  February  1988. 

Descriptors:  *Powerplants,  'Hydroelectric  plants, 
•Costs,  'Economic  aspects,  Cost  analysis,  Cost 
sharing.  Cost-benefit  analysis,  Multicriterion  analy- 
sis. Electric  power  costs,  USSR. 

The  introduction  of  self-supporting  and  self-financ- 
ing in  the  hydropower  industry  and  water  manage- 
ment requires  improved  methods  of  substantiating 
hydropower  and  multipurpose  water-management 
facilities.  The  widely  used  method  of  minimum 
dynamic  discounted  costs  should  be  supplemented 
by  the  more  general  method  of  multicriterion  (mul- 
tigoal)  optimization.  A  differentiated  approach  is 
needed  for  an  economic  evaluation  of  electric 
energy  and  power,  which  is  generated  according 
to  a   variable   load  curve   in  conformity   with   the 


planned  regime  or  in  a  regime  of  prompt  regula- 
tion of  random  loads.  Performance  of  these  func- 
tions by  hydrostations  and  pumped-storage  stations 
requires  the  creation  of  highly  mancuverable 
equipment  with  an  increased  operating  life  in  starl- 
stop  and  transient  regimes.  The  creation  of  such 
equipment  is  related  to  a  substantial  increase  of 
expenditures  to  increase  its  reliability.  An  econom- 
ic effect  from  its  introduction  can  be  achieved  only 
by  introducing  a  differentiated  calculation  with 
consideration  of  the  functional  characteristics  of 
the  power  stations  in  the  power  system.  (White- 
Reimer-PTT) 
W 89-06266 


COST  EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY  STREAM-GAGING  PRO- 
GRAM IN  ALABAMA, 

Geological   Survey,  Tuscaloosa,   AL.   Water  Re- 
sources Div. 
H.  H.  Jeffcoat. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4336, 
1987.  96p,  27  fig,  18  tab,  19  ref. 

Descriptors:  'Alabama,  Network  design,  'Stream 
gages,  'Cost  analysis,  'Project  planning,  Budgets, 
Statistical  analysis,  Streamflow,  Measuring  instru- 
ments, Data  collection. 

A  study  of  the  cost  effectiveness  of  the  stream 
gaging  program  in  Alabama  identified  data  uses 
and  funding  sources  for  72  surface  water  stations 
(including  dam  stations,  slope  stations,  and  contin- 
uous-velocity stations)  operated  by  the  U.S.  Geo- 
logical Survey  in  Alabama  with  a  budget  of 
$393,600.  Of  these,  58  gaging  stations  were  used  in 
all  phases  of  the  analysis  at  a  funding  level  of 
$328,380.  For  the  current  policy  of  operation  of 
the  58-station  program,  the  average  standard  error 
of  estimation  of  instantaneous  discharge  is  29.3%. 
This  overall  level  of  accuracy  can  be  maintained 
with  a  budget  of  $319,800  by  optimizing  routes  and 
implementing  some  policy  changes.  The  maximum 
budget  considered  in  the  analysis  was  $361,200, 
which  gave  an  average  standard  error  of  estima- 
tion of  20.6%.  The  minimum  budget  considered 
was  $299,360.  with  an  average  standard  error  of 
estimation  of  36.5%.  The  study  indicates  that  a 
major  source  of  error  in  the  stream  gaging  records 
is  lost  or  missing  data  that  are  the  result  of  stream- 
side  equipment  failure.  If  perfect  equipment  were 
available,  the  standard  error  in  estimating  instanta- 
neous discharge  under  the  current  program  and 
budget  could  be  reduced  to  18.6%.  This  can  also 
be  interpreted  to  mean  that  the  streamflow  data 
records  have  a  standard  error  of  this  magnitude 
during  times  when  the  equipment  is  operating 
properly.  (Author's  abstract) 
W89-06836 


EVALUATION  OF  THE  COST  EFFECTIVE- 
NESS OF  THE  1983  STREAM-GAGING  PRO- 
GRAM IN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

K.  D.  Medina,  and  C.  O.  Geiger. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources   Investigations   Report   84-4107, 
1984.  57p,  6  fig,  5  tab,  16  ref. 

Descriptors:  'Water  resources  data,  'Cost-benefit 
analysis,  'Kansas,  'Stream  gages,  'Data  acquisi- 
tion, Costs,  Economic  aspects.  Budgets,  Stream- 
flow,  Evaluation. 

Data  uses  and  funding  sources  were  identified  for 
the  140  complete  record,  streamfiow-gaging  sta- 
tions operated  in  Kansas  during  1983  with  a  budget 
of  $793,780.  As  a  result  of  the  evaluation  of  the 
needs  and  uses  of  data  from,  it  was  found  that  all 
140  gaging  stations  were  needed  to  meet  these  data 
requirements.  The  average  standard  error  of  esti- 
mate for  records  of  instantaneous  discharge  was 
21%,  assuming  the  1983  budget  and  operating 
schedule  of  6-week  interval  visitations  (based  on  85 
of  the  140  stations).  It  was  shown  that  this  overall 
degree  of  accuracy  could  be  improved  to  19%  by 
altering  the  1983  schedule  of  Station  visitations.  A 


minimum  budgel  of  $760,</J0.  with  a  corres 
ing  average  standard  error  of  estimate  of  2' 
required  to  operate  the  1983  program,  a  bud 
less  than  this  would  not  permit  proper  servu 
maintenance  of  the  stations  or  adequate  defi 
of  stage  discharge  relations  The  maximum  h 
analyzed  was  SI, 191,000,  which  resulted  in  ; 
erage  standard  error  of  estimate  of  9%.  Nc 
the  stations  investigated  were  suitable  for  the 
cation  of  alternative  methods  for  simulatin 
charge  records  Improved  instrumentatioi 
have  a  very  positive  impact  on  streamflow  i 
tamties  by  decreasing  the  amount  of  recorc 
(Author's  abstract) 
W89-06859 


EFFECT    OF    CONSERVATION     PROGI 
ON  THE  QUALITY  OF  URBAN  LAWNS, 

Colorado  Univ.  at  Boulder   Dept    of  Civil, 
ronmental,  and  Architectural  Engineering. 
For   primary   bibliographic   entry   see   Fielt 
W 89-06905 


APPLICATION  OF  ZONAL  PRICING  ' 
METROPOLITAN  WATER  UTILITY, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of 

ronmental  Sciences  and  Engineering. 

D.  L.  Schlenger. 

Available  from  University  Microfilms  Interr 

al,   300  N.   Zeeb   Road,   Ann   Arbor,   MI 

Order   No.   8711162.    Ph.   D.   Dissertation, 

248p,  20  fig,  20  tab,  104  ref,  append. 

Descriptors:  'Model  studies,  'Mathen 
models,  'Water  supply,  'Utilities,  'Pricing, 
analysis,  Water  conveyance,  Economic  ai 
Optimization,  Municipal  water,  Economic  el 
cy,  Prices,  Numerical  analysis.  Case  studies 
Jersey,  Hackensack. 

A  mathematical  model  for  zonal  pricing  by 
utilities,  which  was  developed  based  on 
differences  in  the  cost  of  service,  was  solv 
optimal  zonal  prices  and  applied  to  a  case  st 
a  large  metropolitan  water  utility.  The  mod 
also  assessed  in  terms  of  its  ability  to  contrit 
effective  rate  design.  The  mathematical  or  f. 
zation  model  for  spatially-differentiated  prii 
based  on  cost  differences  between  pumpiii 
tricts.  The  model  accommodates  nonlinear  d 
functions  and  incorporates  nonlinear  op* 
cost  functions  instead  of  linear  functions  w 
pacity  constraints.  Solution  of  the  model  as  a 
to  the  Hackensack  Water  Company  resul 
significant  increases  in  economic  efficienc; 
constraints  on  revenue  sufficiency  and  the 
tion  of  the  burden  of  unaccounted  for  wati 
greater  impacts  on  prices  than  imposing  zora 
ing.  Solving  the  model  with  a  25%  spatial 
difference  constraint  between  prices  for  tb 
and  low  districts  yielded  reasonable  rates  anc 
erate  increases  in  economic  efficiency.  Trans 
income  between  customers  were  significant 
owing  to  inverse  elasticity  pricing  resulting 
the  revenue  constraint.  (Cremmins-AEPCO) 
W 89-069 17 


THREE-DIMENSIONAL  OPTIMIZATII 
MODEL  OF  REGIONAL  WASTEW 
TREATMENT  PLANT  SYSTEMS  WITH  A 
CATION   TO   THE   UPPER   PASSAIC  R 

Rutgers  -  The  State  Univ.,  New  Brunswic 
Graduate  Program  in  Environmental  Sciencf 
For  primary  bibliographic  entry  see  Fiel 
W89-06921 


ALLOCATION  OF  GROUNDWATER  RI 
ON  THE  BASIS  OF  FARMERS'  CONS 
TIVE  WATER  NEEDS, 

Oklahoma  Univ.,  Norman.  Dept.  of  Geog 
For  primary  bibliographic  entry  see  Fiel 
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FINANCIAL  STABILITY  OF  PUBI 
OWNED  WATER  SYSTEMS  IN  SOUTH  C 
LINA, 

Clemson  Univ.,  SC.  Graduate  School 
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Tinubu. 

ible  from  University  Microfilms  Internation- 
0  N.   Zeeb   Road.   Ann   Arbor,   Ml   48106. 
No.    8627211.    Ph.D.    Dissertation,    1986. 
J  fig.  71  tab.  22  ref.  7  append. 

iptors:  'South  Carolina.  'Economic  aspects, 
icing.  'Public  investment,  'Political  aspects, 
r  supply.  'Water  conveyance.  Public  waters. 
studies.  Surveys,  Statistical  methods. 

ial  analysis  tools  were  evaluated  to  deter- 
heir  application  in  predicting  financial  diffi- 

of  publicly  owned  water  systems  in  South 
la  Empirical  results  show  that  liabilities  are 
instable  than  assets.  But  the  current  items 
Mion  measure,  which  measures  the  extent  of 
ily  between  current  assets  and  liabilities. 
awn  to  have  the  largest  absolute  value  of  all 
measures  studied.  The  finding  suggests  that 
«ter  systems  may  be  experiencing  difficulty 
ting  current  obligations.  The  finding  was 
led  by  the  fact  (hat  the  only  measure  calcu- 
rom  the  income  statement,  the  receipt-ex- 
ire  measure,  also  displayed  relatively  large 

The  empirical  results  also  indicate  signifi- 
Terences  in  the  financial  stability  of  many  of 
Jicly  owned  water  systems  in  the  state  of 
Carolina.  It  is  also  indicated  that  political 
■e  affects   the   financial   stability   of  water 

as  measured  by  information  measures.  The 
expenditure     information     measure     best 

out  the  differences  among  the  various  po- 
tructures.   Water  authorities  exhibited  the 

degree  of  instability  with  respect  to  re- 
nd expenditures.  (Cremmins-AEPCO) 
934 


UTIONAL  AND  ECONOMIC  ANALY- 
F  RURAL  WATER  SUPPLY  INFRA- 
rURE  DETERIORATION  IN  NEW 
STATE, 

ork   State  Coll.   of  Agriculture  and   Life 
B  Ithaca.  Dept.  of  Agricultural  Economics. 
lary  bibliographic  entry  see  Field  6A 
>36 


VAL       PRICING       OF       MUNICIPAL 
SUPPLIES   WITH    MULTIPLE   STO- 
IC INFLOWS  AND  STORAGE, 

ite  Univ..  Logan.  Dept.  of  Civil  and  Envi- 

al  Engineering. 

ee. 

e  from  University  Microfilms  Internation- 

N.   Zeeb  Road.   Ann   Arbor,   MI   48106 

o.  8619419.  Ph.D.  Dissertation.  1986.  94p' 

lab,  46  ref,  3  append. 

ors:  'Mathematical  models.  'Model  stud- 
nicipal  water,  'Water  conveyance,  'Water 
Pricing.  Economic  aspects,  Stochastic  hy- 
Cost  analysis.  Water  demand,  Computer 
-omputer  programs,  Utah,  Salt  Lake  City. 

matical  model  is  used  to  estimate  optimal 
operating  rules  and  water  prices  simulta- 
>r  a  municipal  water  supply  system 
jiultiple  stochastic  sources  with  storage. 
lei  explicitly  includes  multiple  stochastic 
treats  supply  costs  as  separate  random 
tor  each  source;  expresses  reservoir  re- 
terms  of  a  linear  decision  rule  that  is 
S-  nor  an  SQ-type;  and  states  the  objec- 
tion in  a  way  that  is  consistent  with  wel- 
omics  principles.  The  solution  of  example 
's  presented  for  the  case  of  municipal 
>ply  for  Salt  Lake  City,  Utah.  The  model 
solutions  to  the  multiple  source,  multiple 
stochastic  water  supply  problem  without 
to  such  restrictive  assumptions  or  proce- 
lumpmg  all  flows  into  a  single  random 
'esuming  perfect  correlations  between  the 
inflows  of  the  various  sources,  or  the 
n  of  a  linear  decision  rule  with  chance 
s  that  are  set  through  political  or  other 
Mt  means  on  storage  and  release  quanti- 
nmins-AEPCO) 
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6D.  Water  Demand 


MODELING      INSTREAM      RECREATIONAL 
BENEFITS, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-06064 


COMMUNITY  WATER  SUPPLY  IN  THE  USSR, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-06239 


COMMON  PROPERTY  AQUIFER  AS  A  DIF- 
FERENTIAL GAME, 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For  primary  bibliographic  entry  see  Field  4B. 

W89-06575 


WATER  PLANNING:  UNTAPPED  OPPORTU- 
NITY FOR  THE  WESTERN  STATES, 

Colorado  Univ.  at  Boulder.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6B 
W89-06598 


RELATION  OF  STREAMFLOW  TO  HABITAT 
FOR  ANADROMOUS  FISH  IN  THE  STILLA- 
GUAMISH  RIVER  BASIN,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water'  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E 
W89-06832 


GROUNDWATER  WITHDRAWAL  AND 
WATER  LEVEL  DATA  USED  TO  SIMULATE 
REGIONAL  FLOW  IN  THE  MAJOR  COASTAL 
PLAIN  AQUIFERS  OF  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  2F 

W89-06889 


ECONOMIC  ASPECTS  OF  WESTERN  SUR- 
FACE  WATER  ALLOCATION, 

Michigan   Univ.,  Ann  Arbor.   School  of  Natural 
Resources. 
M.  R.  Moore. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
?nr,der  No.  8702796.  Ph.  D.  Dissertation,  1986! 
191p,  6  fig,  8  tab,  130  ref,  4  append. 

Descriptors:  'Economic  aspects,  'Surface  water 
Water  allocation,  'Model  studies,  'Water  rights 
Water  storage,  Queueing  theory,  Marketing,  Water 
shortage,  Water  law. 

The  role  was  examined  of  the  market  and  the 
activities  of  the  federal  and  state  governments  in 
defining  the  necessary  institutions  for  the  efficient 
allocation  of  surface  water.  A  formal  model  of  the 
time-priority  queue  with  minimal  attention  to  other 
institutional  aspects  was  extended  to  include  a 
focus  on  the  agricultural  irrigation  sector  in  the 
West.  A  framework  for  evaluating  the  alternatives 
of  a  water  market  and  a  water  storage  project  was 
subjected  to  simulation  analysis.  Conflicts  between 
diversionary  and  instream  water  users  and  between 
Native  American  surface  water  rights  and  estab- 
lished surface  water  users  were  examined.  The 
water  sharing  principle  was  used  as  an  integral 
element  of  generic  proposals  to  resolve  these  con- 
flicts. The  time-priority  queue  that  guides  both  the 
intrastate  and,  generally,  the  interstate  allocation  of 
water  is  the  incorrect  model  for  the  property  rights 
that  should  be  traded  in  a  water  market.  The 
correct  form  of  water  right  is  one  that  shares  the 
risk  of  water  shortages  among  the  water  users.  The 
sharing  results  in  clearer  incentives  to  equate  both 
long-  and  short-run  marginal  benefits  in  use  across 
water  appropnators.  (Cremmins-AEPCO) 
W89-06919 


ALLOCATION  OF  GROUNDWATER  RIGHTS 
ON  THE  BASIS  OF  FARMERS'  CONSUMP- 
TIVE WATER  NEEDS, 


Water  Demand — Group  6D 

Oklahoma  Univ..  Norman.  Dept.  of  Geography. 
C.  Wijeyawickrema. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
?™e^?l0-  870287>-  phD.  Dissertation.  1986.' 
220p,  33  fig,  19  tab,  207  ref,  6  append. 

Descriptors:  'Water  allocation,  'Water  use,  'Con- 
sumptive use.  'Groundwater  management,  'Farm- 
ing, Crop  production.  Statistical  analysis,  Ground- 
water basins,  Groundwater  irrigation.  Irrigation 
requirements. 

Variations  in  water  needs  in  groundwater  basins 
justifying  smaller  zones  of  different  water  alloca- 
tion rates  were  studied  along  with  differences  be- 
tween the  estimated  crop  consumptive  water  needs 
of  farmers  and  the  quantity  of  water  allocated  to 
and  reported  as  used  by  them.  Whether  farmers  in 
Oklahoma  differ  significantly  from  those  in  the 
High  Plains  Region  with  regard  to  their  views  on 
groundwater  policy  was  also  studied.  Statistical 
analysis  indicated  that  the  study  area  could  be 
divided  into  at  least  four  subdivisions  with  signifi- 
cant differences  in  water  needs.  Attempts  to  find  a 
relationship  between  estimated  crop  consumptive 
water  needs  and  the  quantity  of  water  allocated 
and  reported  as  used  by  irrigated  farms  were  not 
very  successful.  A  comparison  of  water  used  with 
water  allocated  indicated  that  only  a  few  farmers 
used  water  entitlement  to  full  capacity.  But  many 
farmers  used  over  100%  in  excess  of  their  legally 
allowed  limits.  Cotton,  wheat,  and  alfalfa  showed  a 
strong  link  with  the  quantity  of  water  used  Ques- 
tionnaire data  on  the  farmers'  perception  of 
groundwater  management  policies  indicated  that 
farmers  in  the  study  area  had  similar  views  to  those 
of  farmers  in  the  High  Plains  Region.  Most  of  the 
farmers  were  not  strongly  opposed  to  the  introduc- 

A0i!nn?l^0ntrols  to  regulate  water  use.  (Cremmins- 
AbrCO) 

W89-06922 


SEASONAL  PRICING  OF  MUNICIPAL 
WATER  SUPPLIES  WITH  MULTIPLE  STO- 
CHASTIC INFLOWS  AND  STORAGE, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  6C 
W89-06941 


WATER     MANAGEMENT     FOR     LOWLAND 
RICE  IRRIGATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  3F 
W89-06962 


FOR 


COMPUTER      DECISION      SUPPORT 
WATER  SUPPLY  DEVELOPMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F 

W89-06968 


ANALYTICAL  MODEL  FOR  ESTABLISHING 
WATER  RESOURCES  DEVELOPMENT  PRI- 
ORITIES, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  6A 
W 89-06969 


DAILY  URBAN  WATER  USE  ANALYSIS  AND 
FORECASTING, 

Texas  Univ.  at  Austin.  Graduate  School. 
S.  P.  Miaou. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8700245.  Ph.D.  Dissertation,  198b! 
222p,  48  fig,  1 1  tab,  73  ref. 

Descriptors:  'Water  use,  'Forecasting,  'Model 
studies,  'Urban  planning.  Rainfall  rate,  Tempera- 
ture distribution,  Optimization,  Computer  models 
Statistical  models.  Adaption. 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6D — Water  Demand 

Adaptive  models  using  the  Kalman  Tiller  were 
developed  for  daily  urban  water  use  forecasting  in 
terms  of  base  use,  weekly  cycle,  potential  seasonal 
use,  and  irregular  use.  A  daily  forecasting  model 
updates  model  parameters  and  forecasts  recursive- 
ly as  new  data  becomes  available.  Heat  function 
and  rainfall  effects  are  estimated  using  an  optimiza- 
tion technique.  The  white  noise  property  of  the 
one-step-ahead  forecast  error  is  used  in  Kalman's 
algorithm.  During  rainy  periods,  large  prediction 
errors  often  occur  and  the  states  of  the  system  are 
then  overly  adjusted  in  the  updating  process, 
which  affects  the  maximum  likelihood  estimation 
of  the  unknown  state  covariances.  A  likelihood 
function,  which  selects  only  those  samples  with 
minimal  rainfall  effects,  is  proposed  and  an  optimi- 
zation solution  is  obtained.  Results  from  a  forecast 
simulation  indicate  that  the  adaptive  models  do 
provide  slightly  better  forecast  performance  for 
lead-times  from  one  day  up  to  about  two  weeks. 
But  the  improvement  tends  to  decline  as  the  lead- 
time  increases,  and  the  adaptive  model  eventually 
performs  worse  than  the  constant  parameter 
models.  (Cremmins-AEPCO) 
W89-06975 

6E.  Water  Law  and  Institutions 


EFFECT  OF  ACID  RAIN  LEGISLATION  ON 
THE  ECONOMICS  OF  C02  RECOVERY  FROM 
POWER  PLANTS, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-05809 


RHODE    ISLAND    VOLUNTEERS    MONITOR 
THE  HEALTH  OF  SALT  PONDS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-05910 


FUTURE  LEGAL  REGULATION  OF  WEATH- 
ER MODIFICATION, 

Brigham    Young   Univ.,    Provo,    UT.    J.    Reuben 

Clark  Law  School. 

R.  J.  Davis. 

Journal   of  Irrigation  and   Drainage   Engineering 

JIDEDH,  Vol.   11,  No.  4,  p  705-710,  November 

1988.  26  ref. 

Descriptors:  *Water  law,  *Weather  modification, 
♦Regulations,  *Legal  aspects,  Liability,  Cloud 
seeding,  Permits,  Government  agencies,  Planning, 
Insurance. 

Legal  regulation  of  weather  modification  is  being 
altered  by  regulatory  de-emphasis,  cost  sharing, 
and  liability  law  changes.  With  regulatory  de-em- 
phasis, weather  modification  regulation  activities 
have  been  carried  out  by  requiring  professional 
licenses  of  weather  modifiers,  prohibiting  them 
from  running  projects  without  operational  permits, 
insisting  they  keep  detailed  records  of  their  cloud 
seeding  activities  and  mandating  periodic  submis- 
sion of  reports.  Even  though  control  by  the  bu- 
reaucracy over  weather  modification  is  less  now 
than  it  has  been,  this  trend  will  bring  only  de- 
emphasis  in  government  intervention,  not  complete 
deregulation.  With  cost  sharing,  weather  modifica- 
tion project  sponsors  who  use  government  funds 
are  being  required  by  law  and  executive  policy  to 
bear  a  larger  share  of  operational  and  regulatory 
costs.  Finally,  with  liability  law  changes,  operators 
and  their  sponsors  now  have  less  exposure  to  legal 
liability  than  before  because  legislative  tort  law 
reform  is  changing  substantive  and  procedural  li- 
ability law  and  the  law  of  damages.  This  should 
affect  future  liability  insurance  availability,  cover- 
age and  cost.  (Millcr-PTT) 
W89-05965 


WATCH    POLLUTION    CONTROL    ADMINIS- 
TRATION IN  JAPAN, 

Environment  Agency,  Tokyo  (Japan).  Water  Qual- 
ity Bureau. 
M   f)/awa. 
Water  Science  and  Technology  WSTED4,  Vol. 


20,  No.  6/7,  p  1-1 1,  1988.  6  fig,  3  tab. 

Descriptors:  *Water  pollution  control,  'Adminis- 
trative agencies,  "Japan,  Legislation,  Water  quality 
standards,  Environmental  protection,  Water  qual- 
ity management,  Environmental  policy. 

In  the  1960's  environmental  pollution  began  to 
pose  a  serious  problem  in  Japan.  To  cope  with  the 
situation,  the  Basic  Law  for  Environmental  Pollu- 
tion Control  and  other  related  laws  and  regulations 
were  legislated.  In  1970  in  particular,  a  Central 
Headquarters  for  Environmental  Pollution  Control 
(headed  by  the  Prime  Minister)  was  established  as 
the  center  of  environmental  pollution  control  ad- 
ministration, and  14  pollution-related  laws  includ- 
ing an  amendment  to  the  Basic  Law  for  Environ- 
mental Control  were  enacted  by  the  so-called  envi- 
ronmental pollution  control  session  of  the  Diet  at 
the  end  of  that  year.  Along  with  the  legislation  of 
the  related  laws  and  regulations,  the  Environment 
Agency  was  inaugurated  on  July  1,  1971  in  order 
to  obtain  comprehensiveness  and  unity  in  environ- 
mental administration.  The  agency  took  over  and 
coordinated  the  administrative  measures  on  the 
prevention  of  environmental  pollution  and  the  con- 
servation of  nature,  which  had  previously  been 
handled  by  various  related  ministries  and  agencies, 
and  has  been  furthering  these  measures  compre- 
hensively. (Author's  abstract) 
W89-06014 


WATER  RESOURCES  POLICY:  OLD  MODELS 
AND  NEW  REALITIES, 

Arizona     Water     Resources     Research     Center, 

Tucson. 

H.  J.  Cortner,  and  J.  Auburg. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

5,  p  1049-1056,  October  1988.  43  ref. 

Descriptors:  'Policy  making,  'Administrative  de- 
cisions, 'Legislation,  'Water  resources  institutes, 
'Decision  making,  'Resource  allocation,  Models, 
Political  aspects,  Governmental  interrelations, 
Water  resources  development. 

Policy  models  are  designed  to  help  describe  the 
principal  actors  and  processes  by  which  decisions 
are  made,  but  they  also  have  prescriptive  roles. 
They  advance  some  interests  over  others  and  re- 
flect policy  biases  about  the  nature  of  the  desired 
policy  outputs.  Historically,  federal  water  re- 
sources development  policy  could  be  most  easily 
explained  by  reference  to  subsystem  government 
(or  iron  triangles),  a  policy  model  that  describes 
how  local  water  interests,  federal  water  construc- 
tion agencies,  and  public  works  committees  coa- 
lesce to  effectively  dominate  the  decisionmaking 
process  by  which  water  projects  are  authorized 
and  funded.  The  programs  and  activities  of  the 
U.S.  Army  Corps  of  Engineers  and  the  U.S. 
Bureau  of  Reclamation  are  used  to  explain  how 
prescriptive  elements  of  two  other  policy  models, 
administrative  rationality  and  market  allocation, 
have  affected  the  traditional  alignment  of  actors 
and  policy  outputs.  (Author's  abstract) 
W89-06061 


INSTITUTIONS  AND  ECOSYSTEM  REDEVEL- 
OPMENT IN  GREAT  LAKES  AMERICA  WITH 
REFERENCE  TO  BALTIC  EUROPE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Environment 

and  Resource  Studies. 

G.  R.  Francis. 

Ambio  AMBOCX  Vol.  17,  No.  2,  p  106-111,  1988. 

27  ref. 

Descriptors:  'Great  Lakes,  'Baltic  Sea,  'Regional 
development,  'Management  planning,  'Water  re- 
sources development,  Project  planning,  Ecosys- 
tems, Fisheries,  Lake  restoration,  Judicial  deci- 
sions, International  commissions,  Jurisdiction, 
Future  planning,  Research  priorities,  Institutions. 

Governance  arrangements  are  evolving  to  tran- 
scend interjurisdictional  boundaries  in  the  Baltic 
Sea  region  and  in  the  Great  Lakes.  In  each  of  these 
basins,  two  commissions  are  leading  the  way,  one 
related  to  environmental  concerns  and  the  other  to 
fishery  interests.  The  two  commissions  will  col- 
laborate in  the  context  of  an  ecosystem  approach. 


The  governance  arrangements  in  the  tw< 
have  closer  similarity  with  respect  to  functi 
to  form  Progress  toward  sustainable  red 
ment  of  degraded  waters  and  fisheries  i 
basins  has  as  a  prerequisite  the  further  evol 
transboundary  research,  communication 
volvement  by  nongovernmental  personne 
socioecological  guidelines  for  ecosystem 
opment  are  suggested  for  other  regions  wh 
system  redevelopment  is  required:  (1)  de 
widely  accepted  goal  statement  for  the  c< 
regional  ecosystem  redevelopment  eff< 
expand  the  scope  of  the  multi-jurisdictions 
ments  from  a  resource  focus  to  an  ecosystei 
(3)  specify  ecosystemic  criteria  and  indices 
to  describe  or  define  ecosystem  redevelopr 
establish  basic  ground  rules  for  directing 
tern  redevelopment;  and  (5)  accept  and  en 
a  plurality  of  initiatives  within  the  over; 
ground  rules,  in  recognition  that  the  deve 
of  collective  competencies  to  pursue  ec 
redevelopment  will  come  from  experienti 
ing.  (Geiger-PTT) 
W89-06165 


DER  WETLANDS  PROTECTION  I 
PLAN, 

Pennsylvania  Dept.  of  Environmental  R< 

Harrisburg. 

A.  A.  Davis. 

Water  Pollution  Control  Association  of  Pe 

nia  Magazine,  Vol.  22,  No.   1,  p  18-22, 

February  1989. 

Descriptors:  'Regulations,  *  Administrate 
tions,  'Environmental  protection,  'Envip 
policy,  'Wetlands,  'Pennsylvania,  Region 
opment.  State  jurisdiction. 

The  goal  of  the  Pennsylvania  DER  (De 
of  Environmental  Resources)  wetlands  p 
policy  is  to  prevent  destruction,  degrad 
significant  impact  of  wetlands  where  pi 
alternatives  exist  and  to  minimize  impac 
place  wetlands  where  impacts  are  una 
DER  will  adopt  the  three-parameter 
found  in  the  EPA  Wetland  Identification 
lineation  Manual  and  evaluate  its  variou 
program  activities  to  develop  means  of  ic 
wetlands  early  in  the  development  proc 
posed  amendments  to  Chapter  105  R« 
were  designed  to  clarify  and  further  d 
actions  DER  will  take  in  the  protectioi 
lands  under  Chapter  105.  Mitigation  stant 
be  established  to  replace  the  wetlands  v 
or  degraded.  In  order  to  ensure  that  gr> 
development  in  the  margins  adjacent  to 
are  carried  out  in  an  environmentally 
manner,  DER  proposes  to  establish  a  100 
area  around  all  wetlands  and  a  300  foi 
area  around  'Exceptional  Value'  wetland 
Reimer-PTT) 
W89-06406 


SHOULD    WATER    DISTRICT    TRE 
PLANTS  BE  REGIONALIZED, 

For   primary   bibliographic   entry   see   1 
W89-06552 


AUSTRALIAN  RIVERS  AND  STATU 

Australian  National  Univ.,  Canberra.  C 
Resource  and  Environmental  Studies. 
S.  R.  Dovers,  and  D.  G.  Day. 
Environmental      and      Planning      Law 
EPLJEX,  Vol.  5,  No.  2,  p  98-108,  June  1 
3  tab,  29  ref. 

Descriptors:  'Australia,  'Legal  review, 
tion,  'River  regulations,  'Water  law, 
pects,  Riparian  waters,  River  managemei 

The  legislative  framework  surrounding 
agement  of  rivers  in  Australia  is  sury 
framework  is  identified  as  including  pn 
other  water  Acts,  river  improvement  / 
region  or  project-specific  statutes,  and  a 
•generic'  legislation  across  the  States  Tl 
cy  of  the  legislation  is  assessed  in  ter 
management  of  rivers  for  a  range  of  non 
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iter  uses  such  .is  recreation,  wildlife  habitat  and 
alogical  integrity.  Some  possible  solutions  to 
Mtified  shortcomings  are  presented.  Riverine  re- 
jrces  management  in  Australia  is  inadequate, 
jointed  and  often  lacking  in  clear  direction  This 
i  be  seen  to  be  a  result  of  the  absence  of  political 
.ire  or  will  as  well  as  a  lack  of  coherence  and 
med  social  goals  and  statutory  objectives  in  the 
a>  of  legislation  that  impacts  on  risers;  a  prob- 
1  which  can  in  fact  be  observed  throughout  the 
ler  held  of  environmental  and  resource  law 
jthor's  abstract) 
:9-06591 


MINING  AND  THE  WATER  QUALITY  ACT 
1987:  OPERATORS  BEWARE, 

■d.  Smith.  Shaw  and  McClay,  Pittsburgh,  PA 
J.  Hacked. 

umbia  Journal  of  Environmental  Law 
:LE8.  Vol.   13.  No.  1.  p  99-128.  1988.  170  ref. 

enptors:  *Coal  mining.  *Legal  review,  'Regu- 
>ns.  'Coal  mines,  'Water  pollution  control 
:an  \\  ater  Act.  Mine  wastes,  Reviews,  Remain- 


)77,  the  Abandoned  Mine  Reclamation  Fund 
ted  under  the  Surface  Mining  Control  and 
lamauon  Act  (SMCRA)  was  seen  as  a  major 
kthrough  towards  cleaning  up  environmental 
rds  generated  from  abandoned  mines.  Recent- 
Ojwever,  it  has  become  apparent  that  only  10 
I  of  abandoned  coal  lands  will  be  reclaimed 
:r  SMCRA.  As  a  result,  the  cry  is  no  longer  to 
urn;  the  cry  today  is  'Remine.'  This  article 
'res  first  (he  incentives  to  remining,  specifical- 
ly possibility  of  incurring  statutory  and 
lion  law  liability  when  working  previously 
d  areas.  The  recent  amendments  to  the  Clean 
:r  Act  (CWA)  are  then  analyzed  to  determine 
her  the  pertinent  provisions  in  the  amend- 
s  afford  sufficient  protection  to  overcome  the 
:entives  to  remining,  by  making  it  possible  to 
ie  without  responsibility  for  abatement  of  pre- 
ng  conditions.  In  conclusion,  operators  who 

to  mine  abandoned  mine  areas  may  expose 
seKes  to  substantial  liability.  However,  remin- 
an  result  in  a  reduction  in  the  amount  of 
lion  generated  by  a  site,  and  can  also  result  in 
nation  of  abandoned  mine  lands  at  no  cost  to 
ivernment.  (VerNooy-PTT) 
06592 


union  ol  the  shift  m  demand  from  consumptive 
uses  to  recreation,  drinking  water  quality,  fisheries, 
and  wildlife  habitat.  As  demand  for  public  water 
uses  is  rising,  supply  is  contracting.  Existing  feder- 
al regulatory  and  subsidy  policies  are  increasingly 
coming  under  criticism.  Alternatives  which  deliver 
unproved  environmental  quality  at  a  reasonable 
economic  cost  and  which  are  consistent  with 
American  traditions  favoring  voluntarism  and  dis- 
favoring government  coercion  seem  to  have  a 
promising  future.  Entrenched  interests,  however 
will  contest  these  policy  reforms  for  a  variety  of 
reasons.  (VerNooy-PTT) 
W89-06594 


Water  Law  and  Institutions— Group  6E 


^REDUCTION  OF  TOXIC  WASTE:  IM- 
ATIONS       FOR       WESTERN       WATER 

ern  California  Metropolitan  Water  District 

:rne. 

inmary   bibliographic   entry   see   Field    5G. 


JUL .WATER  POLICY  IN  THE  UNITED 

Ron.a,p™D£  FOR  ECONOMIC  AND 
RON  MENTAL  REFORM 
Bey,  and  T.  Graff. 

M  v  J,OUwai,  °f  Environmental  Law 
I  ref  P  325'356'  ,988-  4  %  2 

iptors:  'Economic  aspects,  "Water  policy, 
ronmental  policy,  'Policy  making,  'Value 
ral  jurisdiction,  Administrative  agencies' 
allocation,  Nonconsumptive  use. 

J  principles  for  the  reform  of  federal  water 
are  revealed  in  this  discussion  of  economic 
iwonmental  factors.  Water  policy  in  the 
atates  is  outmoded  and  irrational.  The  fed- 
?enc,es   which   are   responsible   for   various 

•  0!  the  nation  s  water  policy  often  fail  to 
-in  a  coherent  manner  in  part  because  their 
ive  authorizing  missions  are  at  best  in  need 

mization  and  at  worst  inconsistent.  Valu- 
■  another  problem  area.  The  economic  value 
er  resources  is  well-defined  for  some  uses 

*  lor  others.  Allocation  of  water  resources 
a„HVC  ?es  ,involves  a  complex  mix  of 
and    political    processes.    Policy    reforms 

Xo^T*  manner  in  Which  Prlva,e  and 
allocation  systems  can  be  adjusted  in  recog- 


2S££?KG  LIFE  BACK  INTO  A  BROWNED 
RESOURCE:  MITIGATING  WILDLIFE 

LOSSES  IN  THE  COLUMBIA  BASIN  UNDFR 
THE  NORTHWEST  POWER  ACT, 

S.  Brown. 

Environmental  Law,  Vol.  18  EVLWA8    No   3   n 

571-596,  Spring  1988.  101  ref.  '  P 

Emptors:  'Columbia  River  Basin,  *Dam  effects, 
Wildlife  conservation,  'Wildlife  management, 
Planning,    'Environmental    policy,    'Northwest 

Power  Act.  Hydroelectric  plants.  Wildlife  habitats 

Regulations. 

"The  development  of  the  Columbia  River  Basin 
hydropower  system  has  not  only  reduced  the 
Basin  s  fishery,  but  has  also  harmed  wildlife  habi- 
tats and  populations.  The  Northwest  Power  Act 
contains  measures  to  redress  both  fish  and  wildlife 
osses.  Nonetheless,  measures  to  mitigate  wildlife 
losses  have  thus  far  been  overshadowed  by  the 
attention  given  to  restoring  fish  populations.  This 
™eSam"les  the  Co'umbia  Basin  Fish  and 
Wildlife  Program  from  the  perspective  of  wildlife 
Hrst  it  is  argued  that  the  Northwest  Power  Plan- 
ning Council  must  take  a  more  active  role  in 
implementing  wildlife  mitigation  proposals  that 
have  been  developed  by  wildlife  agencies  and 
tribes.  Also  examined  is  the  funding  of  mitigation 
projects.  It  is  concluded  that  the  Northwest  Power 
Act  contemplates  full  rate-payer  funding  of  mitiga- 
tion projects.  (Author's  abstract) 
W89-06595 


REGULATING  DISCHARGES  INTO  GROUND- 
WATER: THE  CRUCIAL  LINK  IN  POLLUTION 
CONTROL  UNDER  THE  CLEAN  WATER  ACT 

M.  C.  Wood. 

Harvard  Environmental  Law  Review  HELRDC 

Vol.  12,  No.  2,  p  569-626,  1988.  277  ref. 

Descriptors:  'Regulations.  'Groundwater  pollu- 
tion, 'Water  pollution  control.  'Clean  Water  Act 
Legal  review.  Legal  aspectsEnvironmental  policy' 
Water  law.  Navigable  waters.  Tributaries.  Federal 
jurisdiction,  Water  quality  control.  Permits,  Indus- 
trial wastewater,  Hydrologic  systems. 

Groundwater  contamination   is  one  of  the  most 
urgent  and    at  the  same  time,  neglected  environ- 
mental problems  facing  our  nation.  Existing  legisla- 
tion leaves  a  large  regulatory  gap  which  allows 
industrial  dischargers  to  pollute  groundwater  The 
most   viable  and   effective  way  of  abating   these 
activities  is  by  bringing  them  within  the  scope  of 
section  402  of  the  Clean  Water  Act,  thereby  con- 
trolling surface  water  and  groundwater  quality  in  a 
coordinated  and  hydrologically  sound  fashion.  The 
legal  framework  of  groundwater  legislation  is  dis- 
cussed in  this  article,  as  well  as  a  legal  definition  of 
point  source  and  related  regulation  and  legal  cases 
An    extensive    section    presents    a    theory    under 
which  some  groundwater  could  be  regulated  under 
section   402   by   casting   it   as   'navigable   waters' 
Because   of  its   hydrological    nexus   with   surface 
water,   groundwater  fits  easily   into  the  class  of 
tributary   water'.   The   case   law   is   receptive   to 
federal  regulation  of  such  tributary  groundwater 
despite  some  courts'  refusal  to  include  nontributary 
groundwater.    Efforts    to    protect    surface    water 
quality  could  benefit  tremendously  from  the  prece- 
dents established  in  this  area.  The  final  section  in 
his  article  offers  guidance  as  to  which  strategy 
(regulation  or  ad  hoc  permitting)  the  EPA  should 
embrace.  Direction  for  making  a  choice  between 
the   two  strategies,   is   presented.    Equipped   with 
compelling  legal  theories  for  ushering  groundwat- 
er into  section  402,  it  is  hoped  that  the  EPA  will 
take  the  initiative  in  ensuring  that  our  nation's  vital 
groundwater   resources  are   preserved   for   future 
generations.  (VerNooy-PTT^ 
W89-06597 


CITIZEN  PARTICIPATION  AND  ADMINIS- 
TRATIVE  DISCRETION  IN  THE  CLEANUP  OF 
NARRAGANSETT  BAY,  °* 

K.  H.  Goslant. 

Harvard  Environmental  Law  Review  HELRDC 

Vol.  12,  No.  2,  p  521-568,  1988.  221  ref. 

Descriptors:  'Cleanup,  'Narragansett  Bay,  'Public 
participation,  'Water  pollution  control,  Water 
policy.  Policy  making,  Legal  aspects,  Administra- 
tion, Reviews,  Environmental  quality. 

A  central  premise  in  much  of  the  recent  discus- 
sions on  citizen  movements  is  that  the  American 
political  process  is  animated  by  conflicting  notions 
of  legitimacy.  While  there  is  recognition  that  the 
demands  of  time  and  technical  competence  have 
made  it  increasingly  difficult  for  ordinary  citizens 
to   participate   effectively   in   government   policy- 
making,   there   are   deeply    held    beliefs   that    the 
wielders  of  government  power  must  be  held  ac- 
countable to  the  public.  This  article  examines  the 
efforts  of  Save  the  Bay,  a  citizens  group  centered 
in   Providence,   Rhode  Island,  to  protect  and  to 
restore  the  environmental  quality  of  Narragansett 
Bay.  General  aspects  about  the  organization  and 
objectives  are  discussed,  as  well  as  Save  the  Bay's 
dealings  with  the  government  agencies  responsible 
for  regulating  sources  of  pollution.  The  last  part  of 
this    article    compares    the    experience    in    Rhode 
Island  with  the  efforts  to  clean  up  Boston  Harbor- 
particular  emphasis  is  given  to  the  role  played  in 
each  case  by  the  courts  and  by  the  public  authori- 
ses specially  created  to  handle  water  quality  prob- 
lems. Throughout  the  article,  special  consideration 
is   given   to   the  different   contexts   in   which   the 
con  lict    between    administrative    discretion    and 
public  accountability  occurs,  as  well  as  the  various 
attempts  to  reconcile  this  conflict.  (Author's  ab- 
stract) 
W89-06596 


Teaks11  pollution  LAW:  plugging  the 

N.  Hawke,  and  J.  Himan. 

■JSc.naJ .  °f    PlanninS    a"d    Environmental    Law 
JPELAL,  p  670-673,  October  1988.  11  ref. 

Descriptors:  'Water  pollution  control,  'Legisla- 
tion, 'Water  law,  'Regulations,  Agricultural  pollu- 
tion, Water  quality  management,  Great  Britian 
Legal  review.  Enforcement,  Municipal  wastes. 

The  Third  Report  of  the  House  of  Commons  Envi- 
ronment Committee  (Session  1986-87),  Pollution  of 
Rivers  and  Estuaries,  highlights  anxieties  about 
deterioration  in  water  quality,  chiefly  attributed  to 
the  quality  of  effluent  at  sewage  works  and  the 
incidence  of  agricultural  pollution  in  Great  Britain 
A  number  of  issues  are  canvassed  by  the  Report 
which  concludes  with  recommendations  aimed  at 
dealing  with  the  two  main  problems  of  water  au- 
thorities' own  discharges  and  pollution  from  agri- 
cultural processes.  Each  of  the  main  issues  is  exam- 
ined in  this  article  against  the  background  of  Part 
11  ot  the  Control  of  Pollution  Act,  1974.  Water 
quality  management  is  discussed,  as  well  as  the 
problem  of  prosecution  and  enforcement.  Part  II  as 
a  whole  is  in  imminent  need  of  review  Only  then 
can  the  overall  structure  of  the  law  and  its  enforce- 
ment be  reviewed  on  a  current  basis  in  the  light  of 
many  factors,  including  the  present  recommenda- 
tions ot  the  Environment  Committee's  report  (Au- 
thor's abstract) 
W89-06599 


SJ-M&  POLLlJTION:  A  CASE  FOR  A  PRAG- 
MATIC APPROACH  TO  ENFORCEMENT 

Dundee  Univ.  (Scotland).  Dept.  of  Law 

P.  Q.  Watchman,  C.  R.  Barker,  and  J.  Rowan- 

Robinson. 

mo,nai,°f    Planmng    and     Environmental     Law 
JPELAL.  p  674-679.  October  1988.  20  ref. 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 


Descriptors:  'River  regulations,  'Scotland,  "Law 
enforcement,  *Water  pollution  prevention,  *Water 
policy,  Great  Britain,  Water  policy,  Regulations, 
Stream  pollution. 

The  Environment  Committee  of  the  House  of 
Commons  in  their  recent  report  on  "Pollution  of 
Rivers  and  Estuaries'  commented  that  "compared 
with  the  number  of  reported  pollution  incidents, 
there  are  relatively  few  prosecutions  each  year." 
The  Committee  concluded  that  "water  authorities 
should  seek  to  enforce  the  law  and  prosecute  more 
frequently  than  they  have  done  to  date...'.  The 
report  relates  only  to  England  and  Wales,  but 
statistics  show  that  the  problem  in  Scotland  is 
broadly  the  same-of  the  order  of  1.2-1.3%  pros- 
ecuted. Research  suggests  that  this  does  not  repre- 
sent an  unduly  relaxed  approach  by  the  River 
Purification  Boards;  neither  is  the  thought  that 
more  frequent  prosecution  is  necessarily  consistent 
with  promoting  the  objectives  of  the  legislation. 
To  understand  the  enforcement  process  and  the 
role  of  the  criminal  law  in  the  context  of  river 
pollution,  an  examination  of  a  considerable  number 
of  inter-related  factors  is  reviewed.  These  fall 
under  the  categories  of  enforcement  policy,  re- 
sources for  enforcement,  the  problem  of  the  'repu- 
table' offender,  and  penalties  for  regulatory  crime. 
It  may  be  that  prosecutions  should  properly  be 
regarded  as  failures,  due  to  the  inability  of  the 
water  authorities  to  achieve  compliance,  rather 
than  evidence  of  pusillanimity  or  lax  enforcement. 
(VerNooy-PTT) 
W89-06600 


TRIBAL  WATER  MANAGEMENT  HAND- 
BOOK. 

American  Indian   Resources  Inst.,  Oakland,  CA. 

American  Indian  Resources  Institute.  1988.  208p. 

Descriptors:  *Water  management,  *Water  law, 
♦Policy  making,  'Handbooks,  "Indian  water  law. 
Decision  making,  Water  rights,  Management  plan- 
ning, Watershed  management,  Water  quality.  Hy- 
drology, Water  resources  development,  Economic 
aspects,  Social  aspects,  Reservation  doctrine,  Fed- 
eral jurisdiction,  State  jurisdiction. 

The  history  of  Indian  water  law  has  been  steeped 
in  conflict,  deprivation  of  water  to  reservations, 
and  powerful  but  unrealized  declarations  of  exten- 
sive Indian  rights.   Indians  and  non-Indians  have 
bent  their  past  attention  on  determination  of  Indian 
reserved  water  rights  through  legal  action-a  slow, 
expensive  process.  Scores  of  cases  have  been  com- 
menced in,  or  are  headed  for,  state  courts,  follow- 
ing two  decades  of  disputes  over  whether  a  state 
or  a  federal  forum  is  appropriate.  However,  the 
results  of  Indian  reserved  rights  quantification  liti- 
gation and  negotiation  are  beginning  to  convert 
theoretical  rights  into  tangible  assets,  and  Indian 
tribes  are  now  confronting  the  question  of  how  to 
put  their  water  rights  to  use.  Plainly,  tribes  are 
moving  from  the  realm  of  legal  theory  and  advoca- 
cy   into    the    practicabilities    of    making    policy 
choices  on  what  to  do  with  their  valuable  assets. 
This  handbook  is  designed  to  provide  tribal  deci- 
sion-makers  and    water   managers   with    a   back- 
ground in  the  diverse  expertise  they  need  to  carry 
out   their   daily    missions.   Questions   of  law   and 
policy  permeate  water  management.  Thus,  Part  I 
provides  the  reader  with  an  historical  backdrop 
and  a  discussion  of  current  trends  in  these  areas. 
The  science  of  watershed  management  is  explored 
in  Part  II  in  chapters  on  basic  hydrology  and  water 
quality  problems.  The  emphasis  of  the  handbook  is, 
as  it  must  be  for  successful  Indian  tribal  steward- 
ship of  water  resources,  on  integrating  technically 
competent    management    with    sound    long-range 
policy   directions.   Those   directions   must   be   the 
synthesis    of    economic    and    cultural    objectives. 
They  can  be  achieved   using  a  variety  of  tools- 
including  benefit/cost  analysis,  inventories  of  tribal 
resources,  comprehensive   planning,  tribal   regula- 
tiotl  through  water  code  development,  cooperative 
regulatory  efforts  with  state  and  federal  agencies 
and  oilier  tribes,  and  financing  water  development. 
These  methods  are  discussed  in  Parts  III  and  IV. 
(Lantz  I' I  I  i 
W89-06628 


ROLE  OF  EPA'S  OFFICE  OF  RF.SF.ARCH  AM) 
DEVELOPMENT  IN  THE  STANDARD  SET- 
TING PROCESS  FOR  DRINKING  WATER, 

Environmental     Protection     Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For   primary    bibliographic   entry   see   Field    5G. 

W89-06641 


GUIDELINES  FOR  INSTITUTIONAL  ASSESS- 
MENT: WATER  AND  WASTEWATER  INSTI- 
TUTIONS, 

Wat  v  and  Sanitation  for  Health  Project,  Arling- 
ton, VA. 

D.  Cullivan,  B.  Tippelt,  D  B.  Edwards,  F. 
Rosensweig,  and  J.  McCaffery. 
Water  and  Sanitation  for  Health  Project,  Washing- 
ton, DC.  WASH  Technical  Report  No.  37,  Febru- 
ary 1988.  74p.  WASH  Contract  5942-C -00-4085-00, 
Project  936-5942. 

Descriptors:  *Water  treatment  facilities, 
'Wastewater  facilities,  'Utilities,  'Management 
planning,  'Institutions,  'Standards,  Water  quality, 
Water  treatment,  Wastewater  treatment.  Person- 
nel, Performance  evaluation,  Administration,  Em- 
ployee relations,  Operating  policies,  Training,  Data 
acquisition.  Communication. 

This  document  provides  a  set  of  procedures  which 
can  assist  in  the  diagnosis  of  institutional  deficien- 
cies in  the  water  and  wastewater  sector.  Because 
institutional  problems  are  interwoven  through 
technical  and  functional  areas,  the  process  of  diag- 
nosing these  problems  requires  a  fundamentally 
different  approach  to  problem  identification.  The 
approach  used  in  these  guidelines  focuses  on  prob- 
lem definition  and  identification  in  institutional 
areas;  it  is  interdisciplinary  and  seeks  to  identify 
crosscutting  issues;  and  it  is  designed  to  avoid  the 
temptation  to  jump  to  quick-fix  solutions  while 
ignoring  the  more  difficult  and  basic  issues.  The 
institutional  assessment  procedures  presented  are 
based  upon  the  use  of  pre-identified  institutional 
performance  categories.  A  performance  category 
is  a  set  of  related  skills,  procedures  and  capabilities 
which  define  a  particular  area  of  institutional  func- 
tion or  performance.  Based  on  field  research  car- 
ried out  to  develop  these  guidelines,  nine  catego- 
ries were  identified:  (1)  organizational  autonomy; 
(2)  leadership;  (3)  management  and  administration; 
(4)  commercial  orientation;  (5)  consumer  orienta- 
tion; (6)  technical  capability;  (7)  developing  and 
maintaining  staff;  (8)  organizational  culture;  and  (9) 
interactions  with  key  external  institutions.  In  de- 
signing the  guidelines  it  was  assumed  that  normally 
a  donor/lender  agency  would  sponsor  the  assess- 
ment. However,  it  is  also  possible  that  the  general 
manager  of  an  institution  might  wish  to  request  an 
assessment  and  manage  it  internally.  There  are 
many  variations  in  background  possible  for  the 
assessment  team  which  will  use  these  guidelines. 
However,  there  are  certain  skills  and  knowledge 
which  all  team  members  must  have  in  order  to 
carry  out  the  assignment.  These  include  experience 
and/or  demonstrated  skills  in:  data  gathering  tech- 
niques, familiarity  with  utility  operations,  develop- 
ment perspective/project  development,  and  cross- 
cultural  sensitivity.  (Lantz-PTT) 
W89-06678 


ECONOMIC    ASPECTS    OF    WESTERN    SUR- 
FACE WATER  ALLOCATION, 

Michigan  Univ.,   Ann  Arbor.   School  of  Natural 

Resources. 

For   primary   bibliographic   entry   see   Field    6D. 
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POLITICAL  ECONOMY  OF  INSTITUTIONAL 
INNOVATION:  COALITIONS  AND  STRATEGY 
IN  THE  DEVELOPMENT  OF  GROUNDWAT- 
ER LAW, 

Wisconsin  Univ. -Madison. 
S.  C.  Nunn. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8605706.  Ph.D.  Dissertation,  1986. 
334p,  7  fig,  26  tab,  144  ref,  2  append. 

Descriptors:  'Policy  making,  'Law  enforcement, 
'Legal        aspects,        'Institutional        constraints. 


•Groundwater  management.  'Political  as 
•Decision  making,  Model  studies,  Judicial 
sions,  Distribution  patterns.  Cost-benefit  an, 
Texas,  New  Mexico,  High  Plains,  Roswell  ar 

basin 

A  framework  was  developed  for  an  econom 
proach  to  rulemaking  and  rule  change  and  a 
to  the  development  of  groundwater  rules 
models  of  the  high  plains  region  of  Texas  ai 
artesian  basin  near  Roswell.  New  Mexico  Tr 
of  collective  action  in  policy  making  is  cons 
and  reasons  are  investigated  for  the  lack  of  s 
of  policy  recommendations  that  are  based  sol 
efficiency  analysis  A  distribution-of-benefits 
rion  based  on  the  collective  decision  making 
ess  is  proposed.  Three  model  decision-makin, 
tionships  are  also  proposed:  the  distributi 
costs  problem,  the  prisoners'  dilemma  and  I 
surance  problem,  under  which  rational  indn 
are  motivated  to  act  collectively  or  adopt  ; 
The  relation  of  the  political  decision  to  a< 
rule  and  the  economic  decision  to  behave  i 
formance  to  the  rule  once  it  is  adopted  i 
investigated.  Focus  of  concern  on  the  pris 
dilemma  type  decision  and  its  enforcemei 
incentive-compatibility  problems  may  be 
placed.  The  difficulties  presented  by  the  di 
tion  problem  suggest  that  research  on  the  i 
institutions  in  generating  information  migh 
more  fruitful  area  of  concentration.  (Crei 
AEPCO) 
W89-06939 


STRUCTURES  IN  THE  STREAM:  A  HIS 

OF  WATER,  SCIENCE,  AND  THE  CIVI 

TIVITIES  OF  THE  U.S.  ARMY  CORPS  C 

GINEERS,  1700-1861, 

Carnegie-Mellon  Univ.,   Pittsburgh,   PA.  C 

Humanities  and  Social  Sciences. 

T.  A.  Shallat. 

Available  from  University  Microfilms  Inter 

al,   300  N.   Zeeb   Road,   Ann   Arbor,   MI 

Order    No.    8702908.    Ph.D.    Dissertation, 

495p,  12  tab,  642  ref. 

Descriptors:    'Civil   engineering,    'Water 
'Navigation,  'History,  'Policy  making,  Hy 
engineering,     Surveys,     Watercourses,     H 
raphy,  Political  aspects,  Topography. 

The  current  policy  debate  is  reviewed  in  i 
to  three  centuries  of  competition  between  t 
ogies  of  navigation  improvement  and  the 
sional  cultures  of  civil  engineers.  From  1 
1861,  the  Corps  of  Engineers  entered  a: 
hydraulic  engineering  that  remain  in  the  1 
jurisdiction:  dredging,  jetty  construction,  lc 
dam  design,  canal  excavation,  river  improi 
flood  control,  and  hydrographical  sur 
French  and  British  practices  are  compare 
those  of  American  engineers.  Reconnaissi 
water  and  land  is  based  on  the  art  of  sur 
military  surveyors,  long  expeditions,  and  th 
grapher's  measure  of  the  wild.  Watercoui 
examined  against  the  background  of  hydro 
at  West  Point,  lessons  in  hydraulic  consti 
the  Chesapeake  and  Ohio  Canal,  and  the  d 
of  the  Officers'  Science.  The  organization 
Topographic  Bureau  is  traced  and  river  and 
improvement  are  considered  in  political  ten 
torical  foundations  of  anti-Crops  of  Engine 
tiques  are  described.  (Cremmins-AEPCO) 
W89-06967 


WATER  RESOURCES  AND  RURAL  GR< 
A  POLICY  ANALYSIS  OF  WATER  RES( 
MANAGEMENT  IN  THE  SIERRA  Nl 
FOOTHILLS, 

California  Univ.,  Santa  Barbara. 

For  primary  bibliographic  entry  see  Field  6 

W89-06970 

6G.  Ecologic  Impact  Of 
Water  Development 

INFLUENCE  OF  REGULATION  ON 
RONMENTAL  CONDITIONS   AND  TH 
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OIWLRTEBRATE  COMMUNITY   IN  THE 

PER  COLORADO  RIVER, 

lorado  Stale  Univ..  Fort  Collins.  Dept.  of  Zool- 

:  and  Entomology. 

B  Rader.  and  J.  V.  Ward. 

Dilated     Rivers     Research     and     Management 

RMEP.  Vol.  2.  No.  5.  p  597-618.  November- 

:ember  1988.  9  fig.  8  tab.  60  ret".  DOE  Contract 

-AC09-76SROO. 

criptors:  'Colorado  River,  'Regulated  flow, 
ecies  diversity,  *Macroinvertebrates,  'Envi- 
mental  effects,  'Water  temperature.  Insects, 
:gev  Stoneflies,  Caddisflies,  Mayflies.  Animal 
illations.   Detritus.   Algae,   Seasonal   variation. 

influence  of  stream  regulation  on  environmen- 
xmditions  and  concomitant  alterations  of  ma- 
nvertebrate  community   structure   was  deter- 
:d  from  field  studies  conducted  from  Septem- 
1981-June   1983  at   three  sites  on   the   upper 
>rado  River.  Site  1  (reference  site)  was  located 
e  Granby  and  Shadow  Mountain  Reservoirs,  a 
'-release  storage  impoundment,  whereas  sites  2 
jlated  site)  and  3  (recovery  site)  were  located 
ind  4.0  km,  respectively,  below  the  dam.  Al- 
gh  macroinvertebrate  diversity  was  reduced  at 
egulated  site  compared  to  both  the  reference 
recovery  sites,  the  number  of  taxa  (43)  was 
iderably    higher   than    values    reported    from 
es  of  other  regulated  streams  in  the  Rocky 
ntains.  Macroinvertebrate  mean  annual  densi- 
the  regulated  site  was  20  times  higher  than  at 
reference  site   and   slightly    higher   than   the 
■  ery  site.  The  regulated  site  was  characterized 
le  absence  of  heptageniid  mayflies,  reductions 
>neflies.  caddisflies,  shredders,  and  predators 
ugh  densities  of  Baetis  spp.,  Ephemerella  in- 
ens.  chironomids,  and  non-insect  taxa.  Many 
se  faunal  changes  are  attributed  to  alterations 
e  temperature  regime  induced  by  regulation 
to  changes  in   the  source  and   temporal   se- 
:mg  of  organic  detritus.  Although  the  number 
nual  degree  days  actually  was  greater  below 
am  than  above  the  reservoir,  other  compo- 
of  the  thermal  regime  were  severely  altered 
gulation.  At  the  regulated  site  the  primary 

of  coarse  organic  detritus  was  authochthon- 
lecaying  algae)  with  a  vernal  pulse,  in  con- 
o  the  typical  autumnal  pulse  of  allochthonous 
tter.  There  was  no  evidence  that  the  greater 
ate    permeability    and     flow    predictability 

the  dam  directly  influenced  the  reduction  of 
S.  (Author's  abstract) 
)5839 


within  the  sediment.  Additionally  it  will  have  im- 
plications for  the  feeding  behavior  of  the  interna- 
tionally important  wildfowl  populations.  (Author's 
abstract) 
W89-06038 


WATER  RESOURCES  PLANNING— Field  6 
Ecologic  Impact  Of  Water  Development— Group  6G 

Gdansk  Univ.  (Poland).  Dept.  of  Economic  Geog- 
raphy of  the  Sea. 
R.  Serafin.  and  J.  Zaleski. 

Ambio  AMBOCX,  Vol.  17,  No.  2,  p  99-105    1988 
2  fig,  7  tab,  42  ref. 


CTS  OF  DEVELOPMENT  OF  A  TIDAL 
IAGE   UPON   THE   WATER   AND   SEDI- 

aKs^Sta1™  MERSEY  ESTUARY 

j.nvironmental  Services  Ltd.,  Mold  (Wales) 
Hockin,  and  D.  M.  Parker. 
Science  and  Technology  WSTED4    Vol 
'■  6/7,  p  229-233,  1988.  4  tab,  8  ref. 

plors:  'Dam  effects,  'Dikes,  'Water  quality 
ie  sediments,  'England,  'Aquatic  life 
r  resources  development,  'Environmental' 
•  lidal  powerplants.  'Estuaries,  Pollution 
water  quality  management,  Waste  disposal, 
ition,  Heavy  metals,  Nutrients,  Waterfowl 
!  ransmission.  Oxygenation. 

rime  constraint  upon  the  development  of  a 
wer  generating  barrage  is  the  use  of  the 
I  estuary  as  a  waste  disposal  facility.  Histori- 
*1  of  persistent  wastes  continues  to  cause 
ment  problems,  even  though  modern  prac- 
ave  resulted  in  a  reduced  pollution  load, 
ry  and  lead  have  the  greatest  environmental 
nee  although  with  reference  to  barrage 
on  he  nutrient  status  and  increased  trans- 
1  oi  "ght  through  less  turbid  water  will  be  of 
irJIfaIer  ™P°rtance.  A  constraint  upon  the 
■onal  use  of  the  impounded  water  body  will 
unacceptable  numbers  of  fecal  bacteria  A 
«  for  the  design  of  the  barrage  should  be 
Mmization  of  the  volume  of  water  entering 
'  t  dal  cycle  to  disperse  nutrients  and  pollut- 
a  import  as  much  oxygen  as  possible.  This 
nimize  the  increase  of  retention  time  and 
tie  probability  of  methylation  of  mercury 


SALT-INDUCED  MANGANESE  SOLUBILIZA- 
TION IN  CALIFORNIA  SOILS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 

Woy-(j6082 


EFFECTS  OF  DEPOSITED  SAND  ON  OVA 
SURVIVAL  AND  ALEVIN  EMERGENCE  IN 
BROWN  TROUT  (SALMO  TRUTTA  L  ) 

Umea  Univ.  (Sweden).  Dept.  of  Animal  Ecology 
T.  I.  Olsson,  and  B.  G.  Persson. 
Archiv  fuer  Hydrobiologie  AHYBA4    Vol     113 
No.  4,  p  621-627,  October  1988.  3  fig,  2  tab,  18  ref 

Descriptors.       'Drainage      effects,      'Spawning, 
1  rout,  'Fish  eggs,  Land  use,  Dredging,  Sediment 
transport,   Fisheries,   Gravel,   Hatching,    Environ- 
mental effects.  Sand,  Ecological  effects. 

Land  drainage  and  other  land  use  activities  can 
result  in  substantial  increase  in  the  quantity  of 
sediment  transported  by  streams  and  rivers  When 
these  solids  are  deposited  on  the  spawning  sites  of 
brown  trout,  harmful  effects  on  reproduction  can 
be  expected.  When  20%  (volume)  sand  is  added  to 
o°arse  Kr?r'  '"  simuIaled  redds,  a  decrease  from 
90%  to  28%  in  ova  and  embryo  survival  was 
found.  Furthermore,  a  high  proportion  (55%)  of 
surviving  alevins  emerged  at  a  premature  stage. 
1  he  high  proportion  of  premature  emergence  also 
caused  a  less  synchronous  total  emergence  Both 
premature  emergence  and  extension  of  the  emer- 
gence period  is  expected  to  reduce  the  postemer- 
gent  survival  of  brown  trout  alevins  mainly  due  to 
increased  vulnerability  to  predators.  (Author's  ab- 
stract) 
W89-06147 


SOME   EFFECTS   OF  DAMS   ON   WILDLIFE 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Environmental  Engineering. 
W.  Liao,  D.  S.  Bhargava,  and  J.  Das. 
Environmental  Conservation  EVCNA4    Vol    15 
No.  l,p  68-70,  1988.  2  fig,  9  ref. 

Rfr?^'01^  *Dam  effects'  'Environmental  effects, 

Wildlife  habitats,   'Flooding,  Ecological  effects, 

Endangered   species,   India,   Africa,   Water  birds. 

Numerous    ill-effects   of  dam    construction    have 
been  documented  among  which  are  loss  of  food 
sources  and  habitats  of  wildlife,  reduction  of  reser- 
voir capacity  from  the  deposition  of  solids  carried 
down  by  the  upstream  river,  destruction  of  fish 
spawning    areas,    reduction    in    dissolved    oxygen 
content   due   to   thermal    discharges   from    power 
stations    employing    cooling    waters,    changes    in 
water  quality  due  to  eutrophication  caused  by  re- 
duced flows,  and  changes  accompanying  reservoir 
construction.  The  most  significant  effects  of  dams 
from  the  viewpoint  of  wildlife  is  the  loss  of  land- 
including  forests,  valleys,  marshy  wetlands    etc - 
that  serves  as  the  primary  habitat  and  food-source 
ot  birds,  wild  mammals,  plants,  and  the  other  com- 
ponents of  natural  ecobiomes  and  ecosystems   The 
construction  of  reservoirs  may  radically  change 
the   habitat   conditions  of  the   terrestrial   wildlife 
living    downstream    from    the    impoundment    by 
changing  the  groundwater  levels,  vegetation    and 
food  sources.  Changes  were  noted  in  fish  popula- 
tions on  the  Kanba  reservoir;  changes  in  fish  abun- 
dance and  species  composition  occurred  above  and 
below  the  dam.  On  the  flood  plains  of  Africa  that 
have  been  dammed,  many  species  that  were  once 
abundant   have   become  endangered.   Dams  have 
also  caused  resettlement  problems  among  the  af- 
fected human  populations  in  the  reservoir  areas 
(Geiger-PTT) 
W89-06160 


Descriptors:  'International  agreements,  'Ecosys- 
tems, 'Regional  development,  'Lake  restoration. 
Great  Lakes,  'Baltic  Sea,  Project  planning,  Water 
resources  development,  Social  aspects.  Political  as- 
pects, Economic  aspects,  Future  planning. 

Efforts   to  redevelop  large  degraded   ecosystems 
are  often  constrained  as  much  by  social  and  eco- 
nomic processes  as  by  natural  ones.  Effective  rede- 
velopment strategies  for  Great  Lakes  and  Baltic 
ecosystems  are  likely  to  be  those  that  best  contend 
with  the  long-term  change  of  many  important  cul- 
tural processes.  Great  Lakes  America  and  Baltic 
Europe  are  geographically  defined  economic  re- 
gions closely  tied  to  the  large  aquatic  ecosystems 
that  he  in  their  midst.  Current  experience  of  effec- 
tive redevelopment  in  Baltic  and  Great  Lakes  eco- 
systems remains  fragmented.  In  response  to  degra- 
dative   ecological    changes,    there   have   been   at- 
tempts to  design  and  implement  interjurisdictional 
management   strategies   such   as   the    1972    Great 
Lakes  Water  Quality  agreement  and  the  1974  Hel- 
sinki Convention.  Four  perspectives  are  outlined 
tor  redevelopment  efforts  in  the  Great  Lakes  and 
Baltic  regions.  First,  the  focus  of  research  should 
be  on  causes  not  symptoms  of  area  degradation 
Secondly,  a  synoptic  perspective  of  the  past  and 
future   population,   agriculture,   energy   and   trade 
patterns   should   provide   the   basis   for  economic 
decision-making   in   the  area.   Thirdly,  a  cultural 
space  is  highlighted  in  which  economic  and  land- 
use  planning,  industrial  development,  political  rep- 
resentation and   fiscal   budgets  take  place  within 
geographically    defined    jurisdictions.    Finally     a 
broad-scale  long-term  development  process  (50  to 
100  years)  is  stressed.  (Geiger-PTT) 
W89-06163 


OVERVIEW    OF    ENVIRONMENTAL    PROB- 
LEMS IN  THE  EAST  ASIAN  SEAS  REGION 
Philippines  Univ.,  Diliman,  Quezon  City.  Marine 
Science  Inst. 
E.  D.  Gomez. 

Ambio  AMBOCX,  Vol.  17,  No.  3,  p  166-169  1988 
22  ref. 

Descriptors:  'Coral  reefs,  'Mangrove  swamps 
'Fisheries,  'Water  pollution  effects,  'Seas.  Man- 
agement planning,  Water  resources  development 
Resources  management,  Marine  resources.  Envi- 
ronmental effects.  Environmental  protection 
Chlorinated  hydrocarbons.  Hydrocarbons,  Heavy 
metals.  J 

The  environmental  problems  of  the  seas  adjacent 
to  the  Southeast  Asian  States  (Indonesia,  Malaysia 
the  Philippines,  Singapore  and  Thailand)  that  are 

J?^ond  '"  the  East  Asian  Seas  Action  Plan 
(UNEP)  are  reviewed.  Large  destruction  of  coral 
reefs  is  occurring  due  to  net  fishing  and  dynamite 
techniques.  The  mangrove  swamps  have  been  de- 
stroyed largely  due  to  clearing  for  agriculture 
aquaculture,  and  human  settlement.  In  addition 
mangroves  are  exploited  for  timber,  firewood 
charcoal,  and  chemicals.  Fisheries  in  the  ASEAN 
region  have  declined  due  to  over-fishing,  destruc- 
tion of  habitat,  and  marine  pollution.  Chief  pollut- 
ants in  the  Southeast  Asian  waters  include  chlorin- 
ated hydrocarbons,  petroleum  hydrocarbons 
heavy  metals,  and  sewage.  All  the  ASEAN  coun- 
tries have  established  ministries  or  bureaus  to  deal 
with  environmental  protection.  Initial  steps  have 
been  taken  through  the  East  Asian  Seas  action 
Plan  to  ensure  future  marine  environmental  protec- 
tion. (Geiger-PTT) 
W89-06168 


BALTIC  EUROPE,  GREAT  LAKES  AMERICA 
AND  ECOSYSTEM  REDEVELOPMENT; 


MANGROVE  AND  SEAGRASS  BEDS  OF  EAST 
ASIA:  HABITATS  UNDER  STRESS, 

Philippines  Univ.,  Diliman,  Quezon  City    Marine 

Science  Inst. 

M.  D.  Fortes. 

Ambio  AMBOCX,  Vol.  17,  No.  3,  p  207-213    1988 

1  fig.  1  tab,  38  ref. 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6G — Ecologic  Impact  Of  Water  Development 


Descriptor!):  'Wetlands,  'Coastal  marshes,  ♦Man- 
grove swamps,  *Sea  grasses,  'Environmental  ef- 
fectS,  'East  Asia,  Resources  management,  Land 
use,  Regional  development,  Water  resources  devel- 
opment. Wildlife  habitats,  Environmental  protec- 
tion, Coastal  waters,  Fisheries. 

Mangrove  and  seagrasses  show  similar  global  pat- 
terns of  generic  richness,  characterized  by  a  maxi- 
mum variety  in  the  Indo-West  Pacific  where  the 
countries  of  East  Asia  are  situated.  Unfortunately, 
these  ecosystems  are  being  destroyed  by  both  natu- 
ral and  human-induced  stresses.  Natural  stresses  to 
the  vegetation  take  the  form  of  tropical  cyclones, 
typhoons,  tidal  waves,  volcanic  activity,  pests  and 
diseases,  and  population  interactions.  On  the  other 
hand,  man-induced  stresses  comprise  the  uncon- 
trolled exploitation  by  traditional  users  and  de- 
structive activities  unrelated  to  sustainable  uses  of 
the  resources.  Mangrove  and  seagrass  coastal  eco- 
systems are  intricately  linked  by  physical  and  nu- 
trient interactions,  animal  migrations,  and  human 
impact.  These  habitat  interconnections  remain  a 
key  factor  in  the  management  of  mangrove  and 
seagrass  resources  in  the  East  Asian  region.  The 
East  Asian  Seas  Action  Plan  (EASAP)  of  the 
United  Nations  Environment  Program  helps  to 
manage  the  marine  environment  and  protection  of 
coastal  areas  where  the  mangrove  swamps  and  sea 
grasses  are  under  stress.  In  July  1987  a  regional 
project  formulated  for  the  EASAP  was  aimed  at 
the  rehabilitation  of  coastal  fisheries  areas  using  sea 
grass  restoration  technology.  (Author's  abstract) 
W89-06172 


GRAZING  EFFECTS  ON  STREAM  HABITAT 
AND  FISHES:  RESEARCH  DESIGN  CONSID- 
ERATIONS, 

Rocky   Mountain   Forest   and   Range  Experiment 
Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-06288 


ESTIMATION  OF  PRODUCTION  FORGONE, 

Michigan  Univ.,  Ann  Arbor.   School  of  Natural 

Resources. 

A.  L.  Jensen,  R.  H.  Reider,  and  W.  P.  Kovalak. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  8,  No.  2,  p  191-198,  Spring  1988.  2 

fig,  3  tab,  12  ref,  3  append. 

Descriptors:  'Ecological  effects,  'Productivity, 
'Biomass,  'Population  dynamics,  'Fish  popula- 
tions, 'Estimating,  Powerplants,  Comparison  stud- 
ies, Sensitivity  analysis.  Lake  Erie. 

Production  forgone  is  the  biomass  that  would  have 
been  produced  by  fish  killed  by  an  environmental 
disturbance,  such  as  a  power  plant  might  induce,  if 
they  had  not  been  killed  and  had  been  subject  to 
the  same  growth  and  mortality  as  fish  not  killed. 
Three  methods  for  estimating  production  forgone 
were  compared  by  assessing  the  effects  of  power- 
plant  entrainment  and  impingement  on  gizzard 
shad  Dorosoma  cepedianum  in  western  Lake  Erie. 
The  three  approaches  evaluated  were  (1)  the  Rago 
method,  which  is  a  direct  method  based  on  expo- 
nential mortality  and  growth;  (2)  a  continuous-time 
direct  method  based  on  exponential  mortality  and 
the  von  Bertalanffy  growth  equation;  and  (3)  an 
indirect  method,  based  on  exponential  mortality 
and  the  von  Bertalanffy  growth  equation,  in  which 
production  forgone  was  calculated  as  the  differ- 
ence between  population  production  with  and 
without  an  environmental  disturbance.  An  initial 
estimate  of  production  forgone  by  the  direct  ap- 
proach of  Rago,  which  does  not  require  an  esti- 
mate of  recr.iitment,  can  be  used  to  estimate  re- 
cruitment for  the  indirect  estimate  of  production 
forgone;  together,  the  direct  and  indirect  ap- 
proaches give  a  more-complete  assessment  of  pro- 
duction forgone.  A  sensitivity  analysis  showed 
production  forgone  was  sensitive  to  changes  in 
mortality  rates  of  larvae,  young  of  the  year,  and 
juveniles  and  to  change  in  the  asymptotic  weight 
of  adults  (Shidler-PlI) 
W89-06290 


EFFECTS     OF     HYDROLOGICAL     CHANGE 
AND   III!    CESSATION  OF  STOCKING  ON  A 


STREAM  POPULATION  OF  SALMO  TRLTTA 

L., 

Tasmanian  Inland  Fisheries  Commission,  Hobart 
(Australia). 

P.  E.  Davies,  R.  D.  Sloane,  and  J.  Andrew. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  3,  p  337-354,  1988. 
1 1  fig,  4  tab,  42  ref. 

Descriptors:  'Fish  populations,  'Trout,  'Fish 
stocking,  'Stream  fisheries,  'Fish,  'Australia,  Fish 
management,  Hydrologic  aspects,  Streamflow, 
River  flow.  Population  dynamics. 

The  North  Esk-St.  Patricks  river  system,  northern 
Tasmania,  was  electrofished  at  27  sites  in  1985.  30 
years  after  the  same  sites  had  been  electrofished  in 
a  previous  study  on  the  survival  of  released  brown 
trout.  All  sites  were  dominated  by  brown  trout, 
Salmo  trutta  L.  Stocking  of  brown  trout  fry  and 
yearlings  ceased  after  1956  and  few  releases  were 
made  in  1985.  At  all  but  4  sites,  the  number  and 
total  biomass  of  brown  trout  were  higher  in  1985 
than  in  1955.  The  estimated  total  population  of 
brown  trout  had  increased  by  63%,  accompanied 
by  a  55%  increase  in  the  number  of  fish  of  legal 
size  (>  22  cm).  Previously  described  'nursery 
streams'  still  maintained  high  densities  of  0+  fish, 
despite  considerable  changes  in  the  age  composi- 
tion at  other  sites.  Change  in  year-class  strength 
was  highly  correlated  with  change  in  total  annual 
river  flow  in  the  natal  year.  This  is  explained  in 
terms  of  mortality  in  'nursery  streams'  during  peri- 
ods of  low  river  flow.  Four  sites  where  major 
changes  in  riparian  habitat  occurred  exhibited  de- 
creased brown  trout  biomass  but  still  showed 
changes  in  age  structure  due  to  variation  in  annual 
flow.  Mean  annual  river  flow  had  increased  by 
three  times  since  the  1950s  and  the  effects  of 
changes  in  river  hydrology  on  the  trout  population 
are  discussed.  Growth  of  S.  trutta  was  essentially 
independent  of  density.  The  number  of  anglers, 
total  effort  and  the  total  harvest  in  1985/86-1986/ 
87  were  significantly  higher  than  in  1945/46-1953/ 
54.  A  shift  toward  higher  catch  per  season  per 
angler  was  observed  in  1985/86-1986/87  compared 
to  the  1945/46-1953/54  seasons,  but  catch  per  day 
had  not  changed.  Total  annual  mortality  remained 
at  70%.  (Author's  abstract) 
W89-06329 


WORMS,  WELLS  AND  WATER  IN  WESTERN 
MADAGASCAR, 

Southampton  Univ.  (England). 

S.  E.  Howarth,  J.  M.  Wilson,  E.  Ranaivoson,  S.  E. 

Crook,  and  A.  M.  Denning. 

Journal     of    Tropical     Medicine     and     Hygiene 

JTMHA9,  Vol.  91,  No.  5,  p  255-264,  October  1988. 

1  fig,  6  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Parasites,  'Madagascar,  'Worms,  'Schis- 
tosomiasis, 'Epidemiology.  'Irrigation  effects, 
'Wells,  'Sanitation,  'Public  health.  Diseases,  Shal- 
low wells,  Irrigation  ditches.  Snails,  Drainage, 
Water  table,  Feces,  Molluslicides,  Groundwater 
pollution. 

A  study  of  schistosomiasis  and  intestinal  parasites 
was  carried  out  on  496  children  in  the  Ankilivalo 
District  of  western  Madagascar.  In  two  schools 
within  the  area  of  a  major  irrigation  scheme  the 
prevalence  of  urinary  schistosomiasis  was  60%; 
50%  of  the  children  harbored  at  least  one  intestinal 
worm.  Only  7%  of  children  outside  the  main  irri- 
gation area  tested  positive  for  schistosomiasis.  In 
the  irrigation  area  the  prevalence  of  parasites  was 
greater  than  recorded  in  1971  (13%),  before  the 
irrigation  system  was  completed.  As  a  result  of 
irrigation,  the  water  table  has  risen,  providing 
many  small  channels  and  pools  suitable  for  the 
snail  intermediate  host  for  schistosomiasis.  Al- 
though the  domestic  well  water  supply  is  plentiful 
and  kept  reasonably  clean  and  well  drained,  sanita- 
tion is  primitive.  Taboos  that  govern  defecation 
prevent  widespread  use  of  latrines,  and  feces  are 
commonly  found  near  houses.  Remedial  measures 
to  reduce  the  prevalence  of  water-borne  disease 
include  drainage  improvements,  landfilling,  im- 
proved nutrition,  additional  shallow  well  construc- 
tion, lining  wells  with  oil  drums,  and  the  use  of 
molluscicides  in  bathing  places.  (Cassar-PTT) 


W89-06333 


BELUGA  WHALE  ECOLOGY:  A  CONCEfl 
FRESHWATER  BIOLOGISTS, 

Institute     of    Arctic     Ecophysiology,     Chun 

(Manitoba). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-06446 


BREATHING  LIFE  BACK  INTO  A  DROW> 
RESOURCE:         MITIGATING  WILDI 

LOSSES  IN  THE  COLUMBIA  BASIN  LSI 
THE  NORTHWEST  POWER  ACT, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-06595 


CULTURAL  RESOURCE  INVESTIGAT 
AND  ASSESSMENT  OF  PREHISTORIC  i 
450K7,  OKANOGAN  COUNTY,  WASHING! 

Eastern  Washington  Univ.,  Cheney.  Archaeo 

cal  and  Historical  Services. 

R.  A.  Masten 

Short  Report  SR-162.  1988.  26p,  2  fig,  3  tab,  5 

2  append. 

Descriptors:  'Environmental  impact.  *Wasl 
ton,  'Archaeology,  History.  Social  aspects,  W 
resources  development. 

Investigations  undertaken  in  April  1988,  wer 
tended  to  assess  the  nature  and  extent  of  remai 
portions  of  prehistoric  site  450K.7.  but  the  \ 
was  stopped  at  the  request  of  the  allottee  befoi 
necessary  data  could  be  obtained.  Auger  te 
revealed  that  the  remaining  area  of  occup; 
encompasses  approximately  6,325  sq  m.  Both 
surface  testing  and  surface  inspections  revf 
that  a  substantial  area  of  the  site  remains  in 
Although  it  is  not  known  that  percentage  ol 
actual  or  original  area  of  occupation  this  k 
represents,  the  estimated  volume  totals  a 
6,175.9  cu  m.  The  quantity  and  range  of  art 
types  and  the  presence  of  several  features  id 
fied  from  the  investigations  also  suggests  that 
nificant  deposits  still  exist  within  the  identifies 
area.  (Lantz-PTT) 
W89-06625 


ARCHAEOLOGICAL  SURVEY  OF  BROJ 
JIM  POINT  (10PR2477),  AMERICAN  FA 
RESERVOIR,  SOUTHEASTERN  IDAHO. 

Idaho  Museum  of  Natural  History,  Pocatello. 
S.  E.  Wright,  and  R.  N.  Holmer. 
Reports  of  Investigations:  87-10,  1987.  35p,  i 
10  tab,  13  ref,  2  append. 

Descriptors:  'Environmental  impacts,  'Archai 
gy,  'Idaho,  American  Falls  Reservoir,  Broncc 
Point,  History.  Social  aspects,  Water  resource 
velopment,  Trenches,  Monitoring. 

Survey  of  the  Bronco  Jim  Point  locality  resulti 
the  location  of  a  large  number  of  fire-cracked 
features  exposed  in  deflated  sands.  Other  cul 
resources,  including  debitage,  tools  and  fauna 
mains  were  associated  with  these  features,  bi 
general,  were  quite  rare.  Test  excavations 
revealed  little  in  cultural  materials,  but  verifie< 
extremely  mobile  nature  of  the  sediment  on 
windward  side  of  the  prominent  central  d 
ridge  in  the  project  area,  and  the  more  stabi 
deposits  on  the  leeward  side  Though  surface  e 
sures  in  highly  deflated  contexts  dominated,  tl 
situ  Feature  19  hearth  exposed  in  Test  Excavi 
A  points  to  the  possibility  of  subsurface  manif 
tions  in  this  locality  in  a  relatively  undistu 
state.  However,  because  surface  exposures  al 
site  represent  extensive  aeolian-derived  disturb 
processes,  the  research  potential  of  these  sui 
features  is  minimal.  This  potential  might  by 
sued  by  a  test  trenching  or  test  excavation  prof 
in  the  area,  perhaps  guided  by  means  of  resist 
surveying  to  detect  subsurface  anomalies  in 
dominantly  sand/silt  matrix.  It  is  further  rec 
mended  that  any  ground  disturbances  along 
present  access  road  or  in  other  areas  on  the  lee 
also  be  carefully  monitored  by  an  archaeologi 
work  progresses.  (Lantz-PTT) 
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19-06626 


CAVING  LAKES:  THE  ORIGINS  AND  CON- 
OL  OF  CULTURAL  EUTROPHICATION, 

primary   bibliographic   entry   see   Field    5G 
9-06629 
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TIAL  ATTEMPT  TO  OPTIMIZE  THE  OP- 
TION OF  A  HYDROMETRIC  NETWORK 
\G  BRANCH  AND  BOUND  ALGORITHM, 

ironmenl     Canada,      Winnipeg     (Manitoba). 
er  Resources  Branch. 
I.  Pelletier.  and  S.  P.  Simonovic. 
»dian  Journal  of  Civil  Engineering  CJCEB8 
15.  No.  4,  p  717-725,  August  1988.  4  fig,  5  tab, 

.-riptors:  'Networks,  'Network  design,  'Data 
uisition,  'Model  studies,  'Hydrologic  data, 
;onthms,  'Optimization,  Canada,  Mathemati- 
nodels,  Streamflow,  Sediment  discharge,  Cost 
^sis,  Manitoba,  Gaging  stations,  Traveltime, 
puter  models. 

w  approach  developed  to  formulate  and  solve 
problem  of  field  operation  of  a  hydrometric 
ork  for  discharge,  water  level,  and  sediment 
urements  is  presented.  The  hydrometric  tech- 
n  travels  between  approximately  20  stations  in 
toba,  Canada,  over  the  period  of  a  week.  The 
lem  exists  to  determine  the  optimal  route  to 
He  a  network  of  hydrometric  gauges  within  a 
i  area.  If  the  route  is  optimal,  the  cost  to 
ite  the  network  will  be  reduced.  Optimization 
liques  are  not  used  in  the  present  practice, 
ad.  a  traveling  salesman  problem  (TSP)  algo- 
is  used  to  find  the  optimal  solution  to  the 
ling  hydrometric  technician  problem.  For  the 
>hin  hydrometric  field  area  in  Manitoba,  an 
lal  solution  has  been  obtained  using  the  TSP 
ithm  based  on  assumptions  of  where  the  tech- 
i  can  stay  overnight,  the  average  time  al- 
i  to  service  and  perform  the  appropriate 
at  a  discharge  station,  the  average  vehicle 
driven  by  the  technician,  the  number  of 
to  be  worked  per  day,  and  the  time  alloted 
ie  return  trip  to  the  central  station.  Conclu- 
were  drawn  about  future  research  directions 
sorating  development  of  an  effective  heuristic 
thm  for  solving  the  traveling  hydrometric 
ician  problem.  (Geiger-PTT) 
35830 


ROLOGIC  SAMPLING:  A  CHARACTER- 
ION  IN  TERMS  OF  RAINFALL  AND 
N  PROPERTIES, 

chusetts  Inst,  of  Tech.,  Cambridge.  Dept   of 

engineering. 

Bras,  D.  G  Tarboton,  and  C.  Puente 

Jl  of  Hydrology  JHYDA7,  Vol.  102,  No.  1-4 

135,  September  30,  1988.  9  fig,  5  tab,  16  ref! 

S5?3r556  l4-°8-°001-GI143  and  NSF  Grant 

iptors:  'Rainfall-runoff  relationships,  'Storm 
,  Rainfall,  'Flood  hydrographs,  'Hydrolog- 
dels,  'Sampling,  'Network  design,  Errors 
ning,  Linear  variation.  Storms. 

mg  of  rainfall  and  discharge  processes  in 
"id  space  are  considered  and  the  sampling 
n  's  linked  to  basin  and  rainfall  characteris- 
tic effectiveness  of  different  sampling  strate- 
measured  by  the  variance  of  the  error  in 
ling  either  total  or  peak  of  streamflow  from 
e  storm  event.  This  is  related  to  the  rainfall 
sin  rainfall-discharge  properties  through  par- 
"zations  of  these  processes.  Rainfall  was 
■a  as  a  collection  of  rain  cells  which  occur 

h  r'"  SPace  and  time  and  had  parameters 
aetine  the  probability  of  occurrence  of  rain 

1  SPaCfi  and  "me  and  the  sPread  of  rainfall 
'a  cell.  Parameters  were  assigned  to  dis- 
irom  rainfall  in  terms  of  the  fluvial  geomor- 
>  01  the  basin.  Linear  filtering  techniques 


are  used  to  compute  the  variance  of  the  estimation 
error  for  different  sampling  strategies.  Sampling 
strategies  are  defined  by  the  number  of  rain  gages, 
rainfall  sampling  interval,  and  discharge  measure- 
ment interval.  The  results  can  be  used  in  hydrolog- 
ic network  design  to  assess  the  effectiveness  of 
different  sampling  options.  (Author's  abstract) 
W89-05846 


TESTING  A  LIMESTONE  AQUIFER  USING 
WATER-TABLE  RESPONSE  TO  STORM 
WATER  DISCHARGED  INTO  SINKHOLES, 

TRC  Environmental  Consultants,  Inc.,  Somerset 

NJ. 

For  primary  bibliographic  entry  see  Field  2F 

W89-05879 


APPLICATION  OF  KRIGING  TO  RAINFALL 
NETWORK  DESIGN, 

Pittsburgh  Univ.,  PA. 

U.  M.  Shamsi,  R.  G.  Quimpo,  and  G.  N. 

Yoganarasimhan. 

Nordic  Hydrology  NOHYBB,  Vol.   19,  No    3    n 

137-152,  1988.  8  fig,  8  tab,  13  ref.  '     ' 

Descriptors:  'Model  studies,  'Rainfall,  'Mathe- 
matical models,  'Rain  gages,  'Network  design 
'Kriging,  Watersheds,  Statistics,  Data  acquisition 
Hydrologic  data,  Water  resources  data. 

Universal  kriging  techniques  based  on  the  based  on 
the  generalized  covariances  corresponding  to  IRF- 
k  (intrinsic  random  function  of  order  k)  theory,  are 
applied  to  analyze  the  design  of  rain-gaging  net- 
works in  regions  where  the  spatial  mean  is  not 
constant.  The  objective  is  to  obtain  an  optimal 
estimate  of  watershed  precipitation.  For  the  pur- 
pose of  analysis  symmetric  asymmetric  hypotheti- 
cal rainfall  fields  are  considered.  The  hypothesized 
storms  provide  the  bases  for  comparing  the  results 
of  the  analysis.  The  results  are  also  compared  with 
traditional  approaches  in  current  use.  The  investi- 
gation depicts  the  superiority  of  kriging  techniques 
over  the  other  methods.  The  effect  of  storm  spatial 
variability  on  the  network  design  is  also  examined 
(Author's  abstract) 
W89-05900 


ESTIMATES  OF  MEAN  CHLOROPHYLL-A 
CONCENTRATION:  PRECISION,  ACCURACY 
AND  SAMPLING  DESIGN, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  7B 
W89-06058 


EFFECT  OF  SAMPLE  SIZE  ON  PARAMETER 
ESTIMATES  IN  SOLUTE-TRANSPORT  EX- 
PERIMENTS, 

Agricultural  Research  Service,  New  Orleans,  LA 

Southern  Regional  Research  Center. 

For   primary   bibliographic   entry   see   Field   2G 

W89-06483 


I£x£ORMAL  KRIGING  FOR  THE  ASSESS- 
MENT  OF  RELIABILITY  IN  GROUNDWATER 
QUALITY  CONTROL  OBSERVATION  NET- 
WORKS, 

Universidad    Politecnica   de   Cataluna,    Barcelona 

(Spain). 

L.  Candela,  R.  A.  Olea,  and  E.  Custodio 

Journal  of  Hydrology  JHYDA7,  Vol.  103,  No   1-2 

p  67-84,  November  15,  1988.  13  fig,  2  tab,  16  ref! 

Descriptors:  'Kriging,  'Groundwater  manage- 
ment, 'Water  quality  control,  'Sampling,  'Net- 
work design,  Distribution,  Observation  wells 
Aquifers,  Error  analysis,  Saline  water  intrusion' 
Confined  aquifers.  Barcelona,  Spain,  Chlorides 
Tracers,  Statistical  methods. 

Groundwater  quality  observation  networks  are  ex- 
amples of  discontinuous  sampling  on  variables  pre- 
senting spatial  continuity  and  highly  skewed  fre- 
quency distributions.  Anywhere  in  the  aquifer  log- 
normal  kriging  provides  estimates  of  the  variable 
being  sampled  and  a  standard  error  of  the  estimate 
The   average   and    the   maximum    standard   error 
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within  the  network  can  be  used  to  improve  dynam- 
ically the  network  sampling  efficiency  or  find  a 
design  able  to  assure  a  given  reliability  level  The 
approach  does  not  require  the  formulation  of  any 
physical  model  for  the  aquifer  or  any  actual  sam- 
pling of  hypothetical  configurations.  A  case  study 
is  presented  using  the  network  monitoring  salty 
water  intrusion  into  the  Llobregat  delta  confined 
aquifer,  Barcelona,  Spain.  The  variable  chloride 
concentration  used  to  trace  the  intrusion  exhibits 
sudden  changes  within  short  distances  which  make 
the  standard  error  fairly  invariable  to  changes  in 
sampling  pattern  and  to  substantial  fluctuations  in 
the  number  of  wells.  (Author's  abstract) 
W89-06512 


GEOSTATISTICAL  SCHEMES  FOR  GROUND- 
WATER  SAMPLING, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

S.  Rouhani,  and  T.  J.  Hall. 

Journal  of  Hydrology  JHYDA7.  Vol.  103  No   1-2 

p  85-102,  November  15,  1988.  12  fig,  1  tab    13  ref 

NSF  grant   ECE-8503897;   US   DOI,   Geological' 

Survey  project  G-1219(05). 

Descriptors:  'Geostatistical  methods,  'Ground- 
water quality,  'Statistical  methods,  'Sampling 
Network  design,  'Monitoring,  Planning,  Water 
quality  control,  Dougherty  Plain,  Georgia, 
Aquifers,  Groundwater  pollution,  Statistical  analy- 
sis, Leakage. 

Geostatistical   techniques  offer  efficient  tools  for 
design  of  groundwater  sampling  networks.  They 
include  procedures  for  the  selection  of  the  best 
sequences  of  sampling   points,   such  as:   variance 
reduction  analysis,  median  ranking,  and  risk  rank- 
ing. Variance  reduction  analysis  considers  primari- 
ly   the    accuracy    of   the    estimated    field,    while 
median  ranking  is  based  only  on  the  magnitude  of 
the  estimated  values.  Risk  ranking  is  a  compromise 
between  these  procedures  that  appears  to  yield  a 
more  balanced  guideline  for  cases  when  planners 
desire    to    acquire    maximum    information,    while 
monitoring   areas   where   the   variable   of  interest 
exhibits   critical    values.    These    procedures    were 
used  for  the  design  of  a  regional  shallow  ground- 
water quality  monitoring  network  in  the  Dougher- 
ty Plain,  located  in  southwest  Georgia.  The  shal- 
low aquifer  of  concern  is  the  main  recharge  route 
to  a  semiconfined   aquifer   which   is   the   primary 
source  of  water  in  this  region.  The  desired  moni- 
toring network  acts  as  an  early  warning  system  for 
groundwater  pollution  in  deeper  layers.  Leakance 
data  were  utilized  to  identify  the  primary  sampling 
locations.   Statistical   analyses   indicated   that   lea- 
kance has  a  log-normal  distribution  with  a  constant 
drift  and  a  linear  spatial  covariance.  The  results  of 
the  risk  rankings  demonstrate  that  the  southern  tip 
of  the  Dougherty  Plain  and  its  upper  central  zone 
should   be   the   prime   targets  of  our   monitoring 
activities.  (Author's  abstract) 
W89-06513 


VARIOGRAPHIC  EXPERIMENT:  AN  ESSEN- 
TIAL TEST  FOR  OPTIMIZING  SAMPLING 
METHODOLOGY  IN  MONITORING 

STREAMS, 

Gy  (Pierre)  and  Pitard  (Francis)  Sampling  Con- 
sultants, Broomfield,  CO. 
F.  F.  Pitard. 

IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1988.  p  44-58,  8  fig  8 
ref. 

Descriptors:  'Network  design,  'Sampling,  'Opti- 
mization, 'Monitoring,  'Wastewater  analysis, 
'Statistical  methods.  Bias,  Errors,  Variographic 
experiment,  Water  analysis.  Sediments,  Spoil 
banks.  Pollutant  identification. 

Systematic  and  random  sampling  (stratified  or  not) 
are  applied  widely  to  monitor  toxic  chemicals  in 
streams,  municipal  wastes,  sediments,  dredge 
spoils,  and  so  on.  One  advantage  of  systematic 
sampling  is  the  simplicity  of  identifying  exact  sam- 
pling points.  However,  it  can  lead  to  biased  results. 
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The  advantage  of  simple  random  and  stratified 
random  sampling  is  the  expectation  that  results  will 
be  unbiased;  it  is  difficult  to  identify  exact  sampling 
points,  however.  The  primary  attraction  of  system- 
atic sampling  is  that,  if  no  cyclic  phenomenon  is 
present,  it  can  produce  unbiased  results  with  better 
precision  than  is  possible  with  simple  random  or 
stratified  random  sampling.  A  test  is  described  that 
provides  an  answer  to  the  difficult  choice  of  select- 
ing the  most  appropriate  sampling  methodology 
for  a  particular  case.  The  distribution  of  toxic 
chemicals  in  a  number  of  sites  in  an  autocorrelated 
function  of  space  or  time  most  of  the  time.  The 
study  of  this  function  provides  an  effective  means 
of  deciding  how  many  increments  a  sample  should 
contain,  how  often  an  increment  should  be  taken, 
and  how  the  increment  should  be  collected  to 
maintain  representativeness  when  cyclic  phenom- 
ena occur.  The  test  provides  essential  information 
on  the  sampling  selection  error  by  separating  this 
error  into  three  major  components.  The  first  com- 
ponent is  a  short-range  quality  fluctuation  error, 
which  includes  errors  introduced  by  small  local 
composition  and  distribution  heterogeneities.  The 
second  component  is  a  long-range  quality  fluctua- 
tion error,  which  represents  the  continuous  trend 
introduced  by  the  waste  producer.  The  third  com- 
ponent is  a  periodic  fluctuation  error,  which  may 
render  systematic  sampling  a  difficult  and  risky 
operation.  Systematically  implementing  a  variogra- 
phic  experiment  on  sites  where  a  long-term  com- 
mitment for  monitoring  is  essential  is  recommend- 
ed. Not  only  does  it  effectively  optimize  the  sam- 
pling methodology,  but  it  also  gives  valuable  infor- 
mation on  the  variability  of  the  parameter  of  inter- 
est, which  in  turn  give  valuable  clues  to  the  waste 
producer  in  solving  his  problem.  (See  also  W89- 
06705)  (Author's  abstract) 
W89-06712 


COST  EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY  STREAM-GAGING  PRO- 
GRAM IN  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6C. 
W89-06836 


WATER-DATA  PROGRAM  OF  THE  U.S.  GEO- 
LOGICAL SURVEY  IN  KANSAS,  FISCAL 
YEAR  1983, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

R.  K.  Livingston,  and  K.  D.  Medina. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water   Resources   Investigations   Report   84-4306, 
(1984).  33p,  11  fig,  4  tab,  20  ref. 

Descriptors:  *Network  design,  *Water  resources 
data,  *Hydrologic  data,  *Data  acquisition, 
♦Project  planning,  "Kansas,  Management  planning, 
Groundwater,  Lakes,  Rivers,  Reservoirs,  Hydro- 
logic  systems. 

The  U.S.  Geological  Survey  is  the  principal  Feder- 
al agency  cooperating  with  State  agencies  in  the 
collection  of  hydrologic  data  needed  for  the  plan- 
ning, development,  use,  and  management  of  the 
water  resources  in  Kansas.  Hydrologic  data  collec- 
tion by  the  U.S.  Geological  Survey  in  Kansas 
began  in  1895.  The  fiscal-year  1983  water  data 
program,  operated  in  cooperation  with  several 
Federal,  State,  and  local  agencies,  included  278 
stations  for  collection  of  river,  lake,  and  reservoir 
data;  1,940  wells  for  collection  of  groundwater 
data;  and  58  sampling  stations  and  215  wells  for 
collection  of  water  quality  data.  This  report  pro- 
vides a  detailed  description  of  the  water  data  pro- 
gram, including  coordination  and  funding,  data 
collection  activities,  quality  assurance  plans,  avail- 
ability of  data,  network  design,  and  future  needs 
for  water  data.  (Author's  abstract) 
W89-06867 


OPTIMAL  SCHEMES  FOR  GROUNDWATER 
QUALITY  MONITORING  IN  THE  SHALLOW 
AQUIFER,  DOUGHERTY  PLAIN,  SOUTH- 
WESTERN GEORGIA 

Georgia  Inst,  of  Tech.,  Atlanta    School  of  Civil 


Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06896 


GROUNDWATER  CONTAMINATION  ASSESS- 
MENTS, 

Oklahoma  State  Univ.,  Stillwater  Graduate  Coll. 
J.  F.  Kelly. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8701036.  PhD.  Dissertation,  1986. 
408p,  123  fig,  23  tab,  131  ref,  3  append. 

Descriptors:  'Network  design,  *Data  collections, 
•Groundwater  pollution,  'Mathematical  models, 
♦Model  studies,  Data  interpretation.  Case  studies, 
Groundwater  movement,  Groundwater  runoff. 

Groundwater  contamination  assessments  were 
evaluated  based  on  the  need  for  high  quality  data, 
an  understanding  of  the  limitations  of  existing  theo- 
ries of  groundwater  and  contaminant  behavior,  and 
the  interplay  between  technical  and  sociopolitical 
factors  in  the  decision  making  process.  Field  meth- 
ods for  characterizing  natural  process  parameters 
are  still  relatively  crude  and  there  remains  an  un- 
warranted perception  that  mathematical  models 
can  always  back  out  the  important  parameters. 
Decision-makers  are  reluctant  to  fund  the  use  of 
state  of  the  art  technologies  that  might  avoid 
abuses  of  such  models.  The  cost  effectiveness  of 
conventional  and  state  of  the  art  approaches  to 
characterizing  and  remediating  groundwater  con- 
tamination problems  needs  to  be  evaluated  in  terms 
of  overall  costs  in  the  long  term,  not  up-front  costs 
in  the  short  term.  It  is  neither  necessary  nor  appro- 
priate to  try  to  solve  most  groundwater  contamina- 
tion problems  with  the  most  sophisticated  mathe- 
matical models  available.  The  lack  of  adequate 
field  tests  to  characterize  natural  processes  affect- 
ing contaminant  transport,  together  with  the  inher- 
ent variability  of  chemical  data,  make  rigorous 
model  calibration  efforts  extremely  difficult. 
(Cremmins-AEPCO) 
W89-06927 


DEMAND  FOR  WATER  RESOURCES  INFOR- 
MATION: A  CONCEPTUAL  FRAMEWORK 
AND  EMPIRICAL  INVESTIGATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-06964 
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EVALUATION  OF  SEVERAL  SELECTIVE 
MEDIA  FOR  RECOVERY  OF  AEROMONAS 
HYDROPHILA  FROM  POLLUTED  WATERS, 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-05796 


DESIGN  AND  USE  OF  A  HYDRAULIC  POTEN- 
TIOMANOMETER  FOR  DIRECT  MEASURE- 
MENT OF  DIFFERENCES  IN  HYDRAULIC 
HEAD  BETWEEN  GROUNDWATER  AND  SUR- 
FACE WATER, 

Geological  Survey,  Lakewood,  CO. 
T.  C.  Winter,  J.  W.  LaBaugh,  and  D.  O. 
Rosenberry. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  5,  p  1209-1214,  September  1988.  3  fig,  16  ref. 

Descriptors:  'Measuring  instruments,  'Instrumen- 
tation, 'Pressure  head,  'Surface-groundwater  rela- 
tions, 'Manometers,  'Potentiometers,  'Pressure- 
measuring  instruments,  Seepage,  Hydraulic  proper- 
ties, Groundwater  movement,  Fluid  mechanics. 
Hydraulics,  Groundwater,  Surface  water,  Sand, 
Sediments,  Sampling,  Solute  transport. 

A  hydraulic  polentiomanometer  is  described  that 
consists  of  a  potentiometer  connected  to  a  manom- 
eter by  a  flexible  tube.  The  device  is  used  to 
measure  directly  the  direction  of  seepage  as  well  as 
the  hydraulic-head  difference  between  groundwat- 
er and  surface   water    Detailed   drawings  of  the 


design  and  step-by-step  instructions  for  its 
presented.  The  device  is  a  modified  combim 
a  manometer-and-probe  and  piezometer  ti 
probe  consists  of  two  hollow  stainless-steel 
different  diameters  such  that  one  slides  ins 
other.  The  inner  rod  is  the  actual  potenti< 
The  outer  rod  protects  the  piezometer  scr« 
prevents  it  from  becoming  plugged  by  fine-| 
material.  The  device  works  best  in  sandy  mi 
and  can  also  be  used  to  sample  groundws 
chemical   analysis.   Suggestions  are  given 
solving    common    problems    such    as    air 
(Doria-PTT) 
W 89-05 808 


DIRECT  VIABLE  COUNTING  METHOI 
MEASURING  TOLERANCE  OF  AQUAT 
CROBIAL  COMMUNITIES  TO  HG(2  +  ), 

Technology  Applications,  Inc.,  Gulf  Bree: 
C.  Liebert,  and  T  Barkay. 
Canadian  Journal  of  Microbiology  CJMIA 
34,  No.  9,  p  1090-1095.  September  1988. 
tab,  27  ref. 

Descriptors:  'Tolerance,  'Bioindicators,  * 
ry,  'Toxicity,  'Aquatic  bacteria,  'Bacteria 
ology,  'Water  pollution  effects,  'Microbii 
studies,  Microscopy,  Bacteria,  Heterotropt 
teria,  Escherichia  coli,  Isotope  studies,  ( 
media,  Growth,  Environment,  Aquatic  e 
ment.  Estuarine  environment. 

Direct  counts  of  Hg(2  +  )-resistant  cells  in 
waters  were  obtained  by  fluorescence  mici 
after  incubation  for  20  h  in  the  present 
growth  substrate,  nalidixic  acid  to  halt  ci 
sion,  and  inhibiting  concentrations  of  I 
This  method  discriminated  Hg(2  +  )-resista 
Hg(2  + (-sensitive  Escherichia  coli  strains, 
rine  samples  were  used  to  compare  this  pr 
with  two  other  toxicity  measurements  tha 
mine  the  effect  of  Hg(2  +  )  on  colony  groi 
on  rates  of  radioactive  thymidine  incoq 
into  cellular  material.  Toxicity  measu 
based  on  direct  viable  counts  and  thymidin 
poration  rates  had  comparable  sensitiviti 
both  were  3-4  orders  of  magnitude  more  < 
than  the  method  that  utilized  colony  count 
the  direct  enumeration  of  Hg(2  +  )-resistanl 
useful  for  predicting  the  potential  of  aqual 
munities  to  sustain  heterotrophic  activity,  a 
tial  microbial  process,  in  the  presence  of  I 
(Author's  abstract) 
W89-05814 


FLOOD       DEPTH-DAMAGE      CURVE 
INTERVIEW  SURVEY, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  E 

ing. 

For  primary  bibliographic  entry  see  Field  2 

W89-05817 


RESEARCH  TOWARD  AN  OPERA1 
PASSIVE  MICROWAVE  REMOTE  SI 
SYSTEM  FOR  SOIL  MOISTURE, 

Agricultural  Research  Service,  Beltsville,  f 
T.  J.  Jackson. 

Journal  of  Hydrology  JHYDA7,  Vol.  102, 
p  95-112,  September  30,  1988.  7  fig,  1  tab 

Descriptors:  'Remote  sensing,  'Soil 
•Microwaves,  Sensors,  Satellite  technolog: 
tation,  Temporal  variation,  Spatial  variatioi 

The  primary  physical  property  of  the  Ea 
affects  the  measurements  obtained  by  a 
microwave  sensor  operating  at  20-cm  wa' 
is  the  amount  of  water  present  in  its  field 
Microwave  sensors  also  have  all-weather 
ity  and  can  even  observe  soil  moisture  ec 
under  moderate  levels  of  vegetation  cove 
implemented  on  a  high-altitude  platform, 
microwave  sensors  can  provide  temporal 
tial  observations  of  surface  soil  moisturt 
capabilities  are  complementary  with  hy 
forecasting  and  water  management.  A  re 
the  current  understanding  of  passive  mil 
remote  sensing  of  soil  moisture  and  exai 
potential  applications  are  presented  includi 
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mapping  of  soil  moisture  and  temporal  obser- 
ns  ami  modelling.  Considerable  research  still 
,  10  be  done  in  the  field  of  vegetation  re- 
h.  primarily  plant  structure.  Also"  more  em- 
,  is  being  placed  on  active  and  passive  micro- 
data  collection  in  order  to  increase  the  possi- 
formation  which  can  be  obtained.  (Rochester- 


•ORATION  FROM  LAKE  BIWA, 

)    Univ.    (Japan).    Disaster    Prevention    Re- 
i  Inst 

>nmary    bibliographic   entry   see   Field    2D. 
15862 


DOMAIN  ELECTROMAGNETIC 
IDINGS  FOR  MAPPING  SEA-WATER  IN- 
ION    IN    MONTEREY   COUNTY,   CALI- 

rey  County  Food  Control  and  Water  Con- 
on  District.  Salinas,  CA. 
Is.  P  Hoekstra,  M.  Blohm,  and  L.  Evans 
d  Water  GRWAAR.  Vol.  26,  No.  6,  p  771- 
io\ ember-December    1988.    21    fig,    19   ref. 

ptors:  "Subsurface  mapping,  "Electrical 
.  •California.  "Coastal  aquifers.  "Seawater, 
|  water  intrusion,  Seawater  intrusion,  Im- 
water  quality.  Agriculture,  Geophysics, 
cttvity.  Chlorides,  Water  quality,  Saline- 
»ter  interfaces.  Sounding,  Observation 
Calibrations.  Correlation  analysis,  Field 
ydrologic  data  collections. 

ember  1986.  a  surface  geophysical  survey 
•rformed  in  Monterey  County,  California 
rime  Domain  Electromagnetic  (TDEM) 
igs.  Previously,  water  quality  samples  were 
rom  monitoring  wells  to  determine  the 
>f  sea-water  intrusion  in  the  Salinas  Valley 
3  aquifers  in  the  study  area,  2  aquifers,  the 
md  400-ft.   had  been   intruded.   The  third 

the  900-ft  aquifer,  had  not  shown  signs  of 
cr  intrusion.  The  District  decided  to  use 

geophysics  to  obtain  information  about 
luality  between   monitoring   wells  and   to 

the  position  of  the  500-ppm  isochlor  in 
the  upper  aquifers.  Because  the  conductivi- 
ater  increases  with  chloride  concentration 
il  methods  are  well-suited  for  mapping 
concentration  in  groundwater  The 
sounding  method  was  selected  as  the  sur- 
xtrical  measurement  technique.  It  had 
successful  for  mapping  interfaces  between 
iter  and  salt  water  on  surveys  in  Cape  Cod 
"setts  ,n  several  areas  in  Florida,  and  in 
i  California.  A  total  of  100  soundings  were 
a  in  the  project  area.  These  were  located 

the  information  available  from  monitoring 
mes  of  soundings  were  run  approximately 

:ular  to  the  anticipated   position   of  the 

isochlor  to  better  define  the  location  of 
llor.  By  correlating  the  surface  geophysics 

quality  data  from  monitoring  wells  the 
fl^PP"1  isochlor  could  be  mapped 
he  180-ft  and  400-ft  aquifer.  The  positions 
ontours  of  the  500-ppm  isochlor  derived 
onitonng  wells  and  from  100  TDEM 
s  show  excellent  agreement.  There  is 
al  detail  in  the  isochlor  contours  derived 
>pnysical  interpretations  than  in  the  con- 
nl    i.   ?m  momIoring  wells,  mainly  be- 

the  higher  TDEM  station  density.  (Au- 
itract)  ' 

81 


CA. v^'EF  IN  A  ^GENERAT- 
ION, .^rs  FOREST=  DESIGN,  CON- 
ION.  AND  PERFORMANCE, 

wealth  Scientific  and  Industrial  Research 
"on.  Canberra  (Australia). 

if'o  w  ,Dun,n-  B  C.  Bautovich.  C  R 
1  L.  B  Hulse. 

Ileal  Processes  HYPRE3,  Vol.  2.  No.  4.  p 

October-December    1988.   8   fig,    11    ref 

EL  \LXsime,ers-  'Forest  hydrology, 
tion  "Water  use,  "Eucalyptus  foresYs, 
rertormance  evaluation,  Design  criteria. 


A  36  ton  monolithic  weighing  lysimeter  (3  7  m 
diameter  and  1.5  m  deep)  was  installed  in  Kioloa 
State  Forest  near  Batemans  Bay,  New  South 
Wales.  Australia,  to  provide  a  continuous  record  of 
water  use  from  a  regenerating  natural  eucalypt 
community.  5  years  old  at  installation.  The  resolu- 
tion is  equivalent  to  0.05  mm  of  evaporation.  The 
sensitivity  of  14  ppm  compares  favorably  with 
those  reported  for  other  lysimeters,  similar  in  mag- 
nitude, in  the  U.S.A.  Design  criteria  for  selecting 
isolating  and  suspending  a  sample  community  in 
situ  with  an  electro-mechanical  balance  to  mini- 
mize disturbance  and  to  avert  possible  changes  in 
character  of  the  isolated  natural  community  Ly- 
simeter performance  was  assessed  both  in  terms  of 
its  accuracy  and  its  operation  as  a  remote  facility 
with  infrequent  attention.  (See  also  W89-05887) 
(Author's  abstract) 
W89-05886 


ANALYSIS  OF  VOLATILE  ORGANIC  COM- 
POUNDS IN  WATER  BY  DYNAMIC  STRIP- 
PING, THERMAL  DESORPTION,  CRYOFO- 
TOGRAPHYND   CAPILLARY   GAS   CHROMA- 

Northrop  Services,  Inc.,  Ada.  OK. 

For  primary  bibliographic  entry  see  Field  5A. 


SPECTROPHOTOMETRIC  CATALYTIC  DE- 
TERMINATION OF  AN  ULTRATRACE 
AMOUNT  OF  IRON(III)  IN  WATER  BASED 
ON  THE  OXIDATION  OF  N,N-DIMETHYL-P 
FHENYLENEDIAMINE  BY  HYDROGEN  PER- 
OXIDE, 

Nihon  Univ.,  Tokyo.  Dept.  of  Industrial  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A 
W89-05950 


ELECTRON  MICROSCOPY  OF  NANOMETER 
PARTICLES  IN  FRESHWATER, 

Nagoya   Univ.   (Japan).    Faculty   of  Engineering 
hor  primary  bibliographic  entry  see  Field  2K 
W89-05952 


DEVELOPMENT  OF  BIOLOGICAL  WATER 
?^klTY  ASSESSMENT  IN  THE  NETHER- 
LANDS, 

Limburg  Water  Pollution  Control  Authority 
Roermond  (Netherlands). 

W8r9-05988ry   bibliographic   entry   see   Field    SO. 


DETERMINATION  OF  ESTUARINE  DIFFU- 
SION COEFFICIENTS  USING  A  FLUOROME- 
TRIC  DYE  TRACING  TECHNIQUE 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 
Civil  Engineering. 

«?ornPnlm^ry  bibli°graphic  entry  see  Field  2L. 

W  59-05993 


x,™?  SHRFACE  SOIL  MOISTURE  ESTIMA- 
MENTS  MICROWAVE      MEASURE- 

Institut  National  de  la  Recherche  Agronomique, 
Montfayet  (France).   Station  de   Science  du  Sol 
L.  Bruckler,  H.  Witono,  and  P.  Stengel 
Remote   Sensing   of  the   Environment   RSEEA7 
Vol.  26,  p  101-121,  November  1988.  1 1  fig,  4  tab,' 

Descriptors:  "Soil  water,  "Measuring  instruments, 
"Microwaves,  "Soil  analysis,  Statistical  analysis 
Backscattering  Estimating,  Regression  analysis, 
Loam  Clay,  Volumetric  analysis,  Soil  water  po- 
tential. K 

Soil   moisture,   water   potential   and   bulk   density 

?  MSUM-,m-,«,S  ^ere  Performe°  °n  a  0.4  ha  bare 
field  (27.2%  clay,  61.7%  fine  and  coarse  loam) 
concurrent  with  backscattering  coefficient  meas- 
urements. Seventeen  different  volumetric  water 
content  profiles  from  0  to  10  cm  were  sampled 
including  wet.  intermediate  and  dry  conditions 
Backscattering  coefficients  were  measured  using  a 
4.5  GHz  frequency,  HH  polarization  and  15  to  20 


Data  Acquisition — Group  7B 

degree  incidence  angle  microwave  sensor  configu- 
ration  in  order  to  minimize  the  soil  surface  rough- 
ness effects.  First,  the  statistical  analysis  of  the  data 
(classical  calibration  procedure)  exhibited  satisfac- 
tory regression   lines  between   the  backscattering 
coefficient  and  the  volumetric  water  content  calcu- 
lated over  arbitrary  soil  depths,  as  described  by 
many    authors q  (correlation    coefficients    between 
0.859  and  0.899).   Furthermore,   the  same  results 
were  obtained   when   water  potential   data   were 
considered  (log  scale).  Second,  taking  into  account 
the  dependence  between  the  water  content  profile 
and  the  microwave  penetration  depth,  the  experi- 
mental relationship  between  backscattering  coeffi- 
cient and  volumetric  water  content  became  nonlin- 
ear and  exhibited  smaller  residuals  than  the  classi- 
cal regression  line.  Finally,  a  statistical  procedure 
for  predicting  the  mean  and  standard  deviation  of 
volumetric  water  content  profiles  from  the  surface 
to  the  microwave  penetration  depth  is  presented 
Results  showed   that   the   proposed   procedure   is 
promising  for  obtaining  near-surface  water  content 
estimates   used   as  boundary   conditions   for  soil/ 
atmosphere  water   transport   modeling.   (Author's 
abstract) 
W89-06010 


IDENTIFICATION  OF  OIL  SPILLED  AT  SEA 
BY  HIGH  PERFORMANCE  GEL  PERME 
^^CHROMATOGRAPHY  PATTERN  REC- 

Government    Industrial    Research    Inst.,    Osaka 

lkeda  (Japan). 

For  primary  bibliographic  entry  see  Field  5A 

W89-06020 


USE  OF  IN  SITU  MICROCOSMS  FOR  EVALU- 

OPTIONR5ESERVOIR  WATER  MANAG£MENT 

Nevada  Univ.  System,  Las  Vegas.  Water  Re- 
sources Center. 

R.  H.  French,  J.  J.  Cooper,  and  S.  Vigg. 
Water  Resources  Bulletin  WARBAO  Vol   24  No 
5   p  1007-1015,  October  1988.  2  tab,  6  fig,  18  ref 
fcPA  Assistance  Agreement  R81 1 124-02-0. 

Descriptors:  "Microcosms,  "In  situ  tests,  "Reser- 
voir operation,  "Water  quality  management,  "Lake 
restoration,  Eutrophication,  Phytoplankton,  Nutri- 
ent removal,  Nutrient  requirements,  Nevada  Ni- 
trogen, Phosphorus,  Phosphorus  removal. 

The   use   of  in   situ   microcosms   for   performing 
reservoir  trophic  studies  and  aiding  in  the  design  of 
reservoir  restoration  programs  are  discussed.  The 
site  of  this  study  was  Lahontan  Reservoir,  Nevada 
which  has  experienced  water  quality  problems  as- 
sociated with  monospecific  blooms  of  blue-green 
algae  and   hypolimnetic  dissolved  oxygen  deple- 
tions. In  situ  microcosms  were  used  to  investigate 
the  response  of  phytoplankton  species  composition 
to  additions  of  the  nutrients  nitrogen,  phosphorus 
and  the  phosphorus  precipitant  aluminum  sulfate! 
At  the  end  of  the  16-day  experimental  period   the 
microcosms    receiving   the   phosphate    treatments 
yielded  the  highest  standing  crops  of  algae  and  the 
greatest    percentage    composition    of    blue-green 
algae.  The  microcosms  receiving  the  nitrate  treat- 
ment exhibited  greater  initial  algal  concentrations 
followed   by  a  decline   in   photoplankton,   which 
coincided  with  an  increase  in  the  zooplankton  pop- 
ulation.  The  results  presented   here  suggest   that 
microcosms  can  be  a  cost-effective   method   for 
assessing  reservoir  water  quality  and  planning  res- 
toration programs.  (Author's  abstract) 
W89-06056 


ESTIMATES  OF  MEAN  CHLOROPHYLL-A 
CONCENTRATION:  PRECISION,  ACCURACY 
AND  SAMPLING  DESIGN,  u*m,i, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

C.  T.  Marshall,  A.  Morin,  and  R.  H.  Peters 
Water  Resources  Bulletin  WARBAQ,  Vol  24  No 

5,  p  1027-1034,  October  1988.  4  fig,  3  tab,  48  ref 
append. 

DleSnript°^s:  *Water  sampling,  "Lakes,  "Chloro- 
phyll a,  "Reservoirs,  Estimating,  Estimating  equa- 
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(ions,  Trophic  level,  Hydrologic  models,  Precision, 
Variation  coefficient,  Water  quality. 

Data  from  56  north-temperate  lakes  and  reservoirs 
were  used  to  develop  models  predicting  temporal 
variance  as  a  function  of  the  mean  chlorophyll-a 
concentration.  Trophy,  as  estimated  by  mean  chlo- 
rophyll-a concentration,  had  little  effect  on  the 
sampling  effort  required  to  achieve  a  pre-deter- 
mined  level  of  precision  for  lakes  sampled  year- 
round.  Collecting  ten  observations  results  in  a  co- 
efficient of  variation  that  averaged  20%;  collecting 
more  than  ten  observations  yields  increasingly 
marginal  improvements  in  precision.  The  same 
guidelines  apply  to  mesotrophic  or  eutrophic  lakes 
sampled  in  the  summer,  whereas  oligotrophic  lakes 
sampled  in  the  summer  require  fewer  observations 
to  achieve  the  same  level  of  precision.  The  bias 
resulting  from  collecting  too  few  observations  is 
minimized  if  five  or  more  observations  are  collect- 
ed. (Author's  abstract) 
W89-06058 


MEASURING  THE  SPATIAL  VARIABILITY 
OF  SOIL  HYDRAULIC  CONDUCTIVITY 
USING  AN  AUTOMATIC  NEUTRON  MOIS- 
TURE GAUGE, 

CEA  Centre  d'Etudes  Nucleaires  de  Cadarache, 

Saint-Paul-les-Durance  (France). 

For   primary   bibliographic   entry   see   Field    2G. 

W89-06068 


COMPARISON  OF  PERCOLATION  TEST  RE- 
SULTS AND  ESTIMATED  HYDRAULIC  CON- 
DUCTIVITIES FOR  MOLLISOLS  AND  ALFI- 
SOLS, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

For   primary   bibliographic   entry   see   Field    2G. 

W89-06085 


EXPERIMENTAL  STATION  FOR  THE  AUTO- 
MATIC RECORDING  OF  WATER  AND  SEDI- 
MENT DISCHARGE  IN  A  SMALL  ALPINE 
WATERSHED, 

Padua  Univ.  (Italy).  Dept.  of  Land  and  Agro- 
Forest  Environment. 

S.  Fattorelli,  M.  Lenzi,  L.  Marchi,  and  H.  M. 
Keller. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  6,  p  607-617,  December  1988.  6  fig,  1  tab,  5  ref. 

Descriptors-.  "Telemetry,  "Sediment  discharge, 
"Alpine  regions,  "Erosion,  "Data  acquisition, 
"Sediment  transport,  "Sampling,  Italian  Alps, 
Mountains,  Hydrology,  Watersheds,  Bed  load, 
Suspended  load.  Floods,  Water  level,  Sediment 
concentration,  Sensors,  Remote  sensing,  Water 
quality. 

Rating  sediment  transport  contributes  greatly  to  an 
improved  knowledge  of  the  relationships  between 
hydrological  and  sediment  transport  processes.  In 
alpine  watersheds,  the  importance  of  these  process- 
es is  not  matched  by  a  corresponding  amount  of 
available  field  data  on  sediment  transport  and  par- 
ticularly on  bed  load.  Detailed  measurements  made 
in  experimental  watersheds  can  help  collect  data 
on  sediment  transport  in  small  mountain  streams. 
In  this  connection,  a  small  watershed  (5  sq  km)  in 
the  Italian  Alps  strongly  affected  by  erosion  has 
been  equipped  with  an  experimental  station  for 
recording  water  and  sediment  discharge  data.  The 
experimental  station  operates  chiefly  on  the  separa- 
tion of  bedload  from  suspended  load.  The  two 
fractions  are  measured  by  different  devices.  The 
experimental  equipment  has  been  derived  with  dif- 
ferent objectives:  to  record  sediment  transport  data 
under  different  hydrological  conditions  including 
flood  events;  to  provide  reliable  input  data  for 
deterministic  erosion  models;  and  to  test  different 
methodologies  for  water  sampling,  water  level 
measurement,  and  suspended  sediment  concentra- 
tion measurement.  The  station  is  also  equipped 
with  sensors  for  gathering  water  quality  param- 
eters, and  with  a  device  for  the  automatic  sampling 
of  discharge  water.  A  detailed  description  of  the 
experimental  equipment  and  of  the  data  recorded 
by  the  station  is  given.  (Author's  abstract) 
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BICARBONATE  ESTIMATION  FROM  ALKA- 
LINITY DETERMINATIONS  FOR  NEUTRAL 
TO  ACIDIC  LOW  ALKALINITY  NATURAL 
WATERS:  THEORETICAL  CONSIDERATIONS, 

Institute  of  Hydrology,  Wallingford  (England). 
C.  Neal. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  6,  p  619-623,  December   1988.  2  fig,   15  ref. 

Descriptors:  "Aluminum,  "Toxicity,  "Inorganic 
carbon,  "Bicarbonates,  "Alkalinity,  "Acid  rain, 
"Acidity,  "Carbonates,  Carbon  cycle,  Water  qual- 
ity, Chemical  reactions,  Equilibrium,  Chemistry, 
Chemical  properties,  Carbonic  acid,  Soil  chemis- 
try, Acidic  water,  Alkaline  water,  Estimating 
equations,  Land  use,  Water  chemistry. 

In  most  acidic  environments  susceptible  to  the 
impacts  of  acidic  deposition  and  land-use  change, 
the  inorganic  carbon  system  is  extremely  important 
in  regulating  streamwater  acidity  and  aluminum 
toxicity.  Characterization  of  the  inorganic  carbon 
system  is  therefore  essential  in  describing  temporal 
variability  in  stream  water  quality  and,  when  used 
in  conjunction  with  predictive  models,  in  produc- 
ing industrial  emission  and  land-use  strategies  to 
minimize  environmental  impacts.  An  important 
prerequisite  to  such  exercises  is  the  accurate  deter- 
mination of  H2C03  and  bicarbonate  concentra- 
tions in  soil,  stream,  and  groundwaters  and  soil-air 
C02  concentrations  in  acid-sensitive  catchments. 
Unfortunately,  such  a  prerequisite  has  not  been 
adequately  satisfied  because  C02  and  H2C03  con- 
centration measurements  have  been  made  infre- 
quently while  most  environmental  studies  of  acid- 
sensitive  catchments  have  determined  alkalinities 
with  the  consequence  that  bicarbonate  concentra- 
tions have  had  to  be  assessed  indirectly  from  these 
values.  In  this  technical  note,  the  link  between 
alkalinity  and  bicarbonate  concentrations  is  exam- 
ined. Errors  in  the  various  approximations  being 
made  to  assess  bicarbonate  concentration  from  al- 
kalinity measurements  are  determined  from  a  theo- 
retical standpoint  for  waters  of  concern  in  these 
environmental  studies.  (Doria-PTT) 
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RELATIONSHIP  BETWEEN  CONCENTRA- 
TION AND  SENSORY  PROPERTIES  OF  2- 
METHYLISOBORNEOL  AND  GEOSMIN  IN 
DRINKING  WATER, 

Osaka  Prefecture  Water  Works  Bureau  (Japan). 

Water  Testing  Station. 

For  primary  bibliographic  entry  see  Field  5A. 
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DETECTION  OF  PLANKTOMC  CYANO 
TERM  BY  TANDEM  IN  VIVO  FLU 
MI  TRY, 

Wisconsin  Dept.  of  Natural  Resources,  Ma 
Bureau  of  Research. 
C.  J.  Watras,  and  A  L.  Baker. 
Hydrobiologia  HYDRB8,  Vol.  169.  No.  1.  p 
November    10,    1988.   6  fig,   2  tab,   26  ref. 
Cooperative  agreement  CR810961-01 

Descriptors:  "Fluorometry,  "Water  an; 
"Chlorophyll.  "Chlorophyta,  "Phytoplai 
•Cyanobacteria.  "Fluorescence,  Hydrologic 
collections,  Chlorophyll  a,  Assays,  Mapping 
tial  distribution,  Temporal  distribution,  Bioi 
tors,  Lakes,  Spectrophotometry,  Remote  se 

For  freshwater  cyanobacteria,  the  autofl 
cence  of  phycocyanin  is  quite  high  while 
vivo  fluoresence  (IVF)  yield  of  chlorophy 
relatively  low,  apparently  because  of  low  c 
phyll  concentrations  associated  with  photos 
II.  In  eucaryotic  phytoplankton,  even  those 
phycobiliprotein  accessory  pigments  (e.g. 
cryptophytes),  the  opposite  is  true.  Thus,  ai 
ratio  which  relates  phycocyanin  to  chloror. 
signals  could  be  a  good  index  of  relative  cyai 
terial  abundance  in  the  field.  Spectrofluoro; 
scans  of  whole  cells  from  laboratory  culture 
cated  that  the  ratio  of  phycocyanin  to  chlorc 
a  fluorescence  Em660-Ex630/Em680-Ex430 
be  a  very  sensitive  cyanobacterial  ind 
Tandem  flowthrough  fluorometers  were 
fitted  with  the  appropriate  interference  filte 
their  discriminatory  power  was  evaluated 
mixtures  of  cyanobacterial  and  eucaryotic  | 
plankton.  Although  subject  to  many  of  thi 
straints  of  other  IVF  assays,  tandem  fluorc 
should  be  particularly  appropriate  for  ret 
mapping  of  the  relative  spatial  and  temporal 
butions  of  broad  phytoplankton  taxa  in  cont 
vertical  or  horizontal  profiles  in  lakes.  (Ai 
abstract) 
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DETERMINATION  OF  AQUITARDA 
CLUDE  HYDRAULIC  PROPERTIES  1 
ARBITRARY  WATER-LEVEL  FLUCTUA1 
BY  DECONVOLUTION, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydroloj 
Water  Resources. 
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CHEMICAL  ECOLOGY  AND  OFF-FLAVOUR 
SUBSTANCES, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

O.  M.  Skulberg. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  8/9,  p  167-178,  1988.  3  fig,  47  ref. 

Descriptors:  "Physiological  ecology,  "Taste, 
"Water  quality,  "Water  pollution  effects,  "Organic 
compounds,  "Water  pollution  sources.  Organolep- 
tic properties,  Biochemistry,  Metabolism,  Reviews, 
Seasonal  variation,  Plankton,  Carbon  cycle,  Eu- 
trophication.  Algae,  Sulfur  compounds,  Fish  mi- 
gration. 

Off-flavor  substances  may  be  regarded  as  a  re- 
source which  can  be  used  to  study  special  ecologi- 
cal mechanisms.  Relevant  research  on  off-flavors  is 
inextricably  combined  with  the  study  of  percep- 
tion, ethology,  genetic  control,  etc.  The  chemicals 
concerned  are  commonly  perceived  by  the  senses 
of  olfaction  and  gustation.  Thus,  research  on  the 
chemical  ecology  of  off-flavor  substances  in  the 
aquatic  environment  involves  the  study  of  a  varie- 
ty of  disciplines.  For  example,  the  biochemistry  of 
the  relevant  substances  and  appropriate  metabolic 
pathways  must  be  considered.  Chemical  properties 
are  important  for  the  behavior  of  the  substances. 
The  production  of  off-flavors  by  organisms  is  relat- 
ed to  phenological  circumstances.  The  biotic  ef- 
fects of  ecologically  significant  substances  are  de- 
pendent on  several  environmental  factors.  This 
paper  draws  attention  to  the  possible  application  of 
fundamental  research  in  this  area  to  selected  prob- 
lems of  ecological  importance.  (Author's  abstract) 


METHOD  FOR  INSTALLING  AND  MON 
ING  PIEZOMETERS  IN  BEDS  OF  SUF 
WATERS, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  Riv« 

tario).  Chalk  River  Nuclear  Labs. 

S.  J.  Welch,  and  D.  R.  Lee. 

Ground  Water  GRWAAR,  Vol.  27,  No.  1 

90,  January-February  1989.  4  fig,  3  ref. 

Descriptors:  "Data  acquisition,  "Piezoi 
Water  level,  Field  tests,  Bottom  sediment 
face-groundwater  relations,  Lakes. 

A  method  has  been  tested  for  manually  i 
piezometers  into  the  bottom  sediments  of  i 
water  bodies.  It  allows  piezometers  to  be 
from  a  floating  platform.  After  installation 
ble  piezometer  line  remains  that  does  not 
safety  hazard  at  the  water  surface.  The  piez 
line  may  be  attached  to  a  float  on  the  water 
or  may  be  extended  to  the  shoreline,  ei 
measurement  of  hydraulic  head  and  geocr 
sampling.  Piezometers  have  been  installed  s 
fully  in  6-8  m  of  water,  40  m  offshore  and  : 
below  the  sediment  surface  in  medium-  t 
grained  sand.  Construction,  coring  and  insta 
and  use  of  these  piezometers  is  described  an 
trated.  (Author's  abstract) 
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TEGRATED      DISTRIBUTION      MANAGE- 

\1  SYSTEMS, 

■sse\  Water  Authority.  Bristol  (England), 
r  primary  bibliographic  entry  see  Field  5F 
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CERTAINTIES  IN  THE  SINGLE  DETERMI- 
TION  OF  RIVER  DISCHARGE:  A  LITERA- 
RE  REVIEW. 

.ironment      Canada.      Winnipeg      (Manitoba), 
tor  Resources  Branch, 
primary  bibliographic  entry  see  Field  2E. 
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ERPRETATION  OF  FIELD  TRACER 
iTS  OF  A  SINGLE  FRACTURE  USING  A 
INSIENT  SOLUTE  STORAGE  MODEL, 

lonal  Hydrology  Research  Inst.,  Ottawa  (On- 
I 

j  Raven.  K.  S.  Novakowski,  and  P.  A. 
ce\  ic 

er  Resources  Research  WRERAO,  Vol  24 
12.  p  2019-2032.  December  1988.  4  tab,  11  fig,' 
ef. 

criptors:  *Aquifer  testing,  *Pumping  tests, 
pollutants.  *Geohydrology,  *Geologic 
lures,  'Groundwater  movement,  *Fracture 
usability,  Model  studies.  Deterministic  models, 
:ers.  Radioactive  tracers,  Dye  releases,  In- 
:d-gradient  tracer  tests,  Boreholes,  Advection- 
:rsion  models,  Transient  solute  storage  models. 

prospect  of  storage  and  disposal  of  radioactive 
toxic  chemical  wastes  in  fractured  low-perme- 
ty  geologic  media  requires  the  quantifying  of 
iport  processes  to  be  able  to  predict  solute 
ation  in  fracture-controlled  groundwater  flow 
JUS    Five  induced-gradient  tracer  tests  were 
>rmed  at  five  different  average  interborehole 
velocities  in  a  single  fracture  in  monzonitic 
3  The  experiments  were  conducted  using  ra- 
.tive  Br82  and  a  fluorescent  dye  as  conserva- 
tracers  where  the  tracers  were  pulse  injected 
radial   convergent   and   injection-withdrawal 
fields.  The  tracer  breakthrough  curves  were 
mined     from     samples     of    the     withdrawn 
Mwater  and  were  interpreted  using  residence 
distribution  (RTD)  theory  and  two  determi- 
simulation  models.  The  RTD  curves  of  the 
r  experiments  were  interpreted  by  fitting  to 
leld  aata  a  simple  advection-dispersion  model 
n  advection-dispersion  model  with  transient 
!  storage  in  immobile  fluid  zones.  Comparison 
fits  obtained  by  the  simulation  models  sug- 
at  the  initial  period  of  solute  transport  in 
fractures  is  advection  dominated  and  with 
suig  tracer  residence  time  or  decreasing  fluid 
^.transport  progresses  toward  more  Fick- 
e  behavior.  During  the  advective-dominated 
the  transient  solute  storage  model  is  shown 
scribe  adequately  the  asymmetries  and  long 
characteristic  of  the  fracture  residence  time 
twtion.    Interpretation   of  the   tracer   experi- 
•  using  both  simulation  models  further  sug- 
that  induced-gradient  tracer  experiments  are 
to  underestimate  the  dispersive  characteris- 
'    single  fractures  under  natural  flow  condi- 
(Author's  abstract) 
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Inst   of  Tech..  Stockholm  (Sweden).  Dept 
emical  Engineering. 
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Neretniek> 

_  Resources   Research   WRERAO.   Vol    24 
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water movement,  'Fracture  permeability,  'Trac- 
ers, 'Solute  transport,  Flow  characteristics.  Flow 
pattern,  Model  Studies,  Particle  tracking. 

Calculations  for  the  flow  and  solute  transport 
through  a  single  rough-surfaced  fracture  were  car- 
ried out.  The  fracture  plane  was  discretized  into  a 
square  mesh  to  which  variable  apertures  were  as- 
signed. The  spatially  varying  apertures  of  each 
single  fracture  were  generated  using  geostatistical 
methods,  based  on  a  given  aperture  probability 
density  distribution  and  a  specified  spatial  correla- 
tion length.  Calculations  showed  that  fluid  flow 
occurs  predominantly  in  a  few  preferred  paths. 
Hence,  the  large  range  of  apertures  in  the  single 
fracture  gives  rise  to  flow  channeling.  The  solute 
transport  was  calculated  using  a  particle  tracking 
method.  The  spatial  variation  of  tracer  transport 
between  a  line  of  injection  points  and  a  line  of 
observation  points  are  displayed  in  contour  plots 
which  were  labeled  'transfer  matrix'.  The  results 
indicate  that  such  plots  can  give  information  on  the 
spatial  correlation  length  of  the  heterogeneity  in 
the  fracture.  The  tracer  break-through  curve  ob- 
tained from  a  line  of  point  measurements  is  shown 
to  be  controlled  by  the  aperture  density  distribu- 
tion and  is  insensitive  to  statistical  realization  and 
spatial  correlation  length.  These  results  suggest  the 
importance  of  making  line  measurements  in  the 
laboratory  and  the  field.  (Author's  abstract) 
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CALCITE-CARBON    EQUILIBRIUM    IN   SOIL 
WATER  SAMPLES, 

Technische  Univ.  Muenchen  (Germany,  F.R  ) 
Lehrstuhl  fuer  Hydrogeologie  und  Hydrochemie 
J.  Grossmann,  B.  Merkel,  and  P.  Udluft. 
Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,  Vol.  21,  No.  5,  p  177-181,  OctobeT 
1988.  5  fig,  4  tab,  16  ref. 

Descriptors:  'Sampling,  'Sample  preservation 
'Soil  water,  'Calcite,  'Carbon,  'Soil  gases! 
'Chemical  precipitation,  Literature  review,  Equi- 
librium, Hydrogen  ion  concentration. 

During  soil-water  sampling  with  suction  cups,  a 
degassing  of  the  sample  occurs  which  is  caused  by 
the  vacuum  in  the  sampling  system.  This  degassing 
results  in  both  an  increase  of  the  pH  value  and  a 
supersaturation  of  the  sample  with  calcite.  Meas- 
urements and  calculations  show  that  no  calcite  is 
precipitated,  since  the  critical  saturation  index  of 
10  to  1.2  is  usually  not  reached  in  soil-water 
sampling  systems.  Several  methods  are  described 
in  the  literature  for  obtaining  soil-water  samples 
without  degassing.  Laboratory  experiments,  how- 
ever prove  that  degassing  is  not  the  only  reason 
tor  the  alteration  of  the  pH  value;  microbiological 
activities  also  appear  to  affect  the  samples.  (Au- 
thor s  abstract) 
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POTENTIOSTATIC  METHOD  FOR  THE  SEN- 
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SAUERSTOFFBEDARFS  (CSB)), 
Entw,cklungsgesellschaft  fuer  Umwelttechn.k 
m.b.H.,  Berlin  (Germany,  F.R).  Laser  and  Analyt- 
ical Research. 

For  primary  bibliographic  entry  see  Field  5A 
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SEPARATION  AND  SIZE  CHARACTERIZA- 
TION OF  COLLOIDAL  PARTICLES  IN  RIVER 
WATER  BY  SEDIMENTATION  FIELD-FLOW 
FRACTIONATION, 

Chisholm   Inst,   of  Tech.,   Melbourne  (Australia) 

Water  Studies  Centre. 

For  primary  bibliographic  entry  see  Field  2J 
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COMPARISON  OF  CYTOPATHOGENICITY 
IMMUNOFLUORESCENCE  IN  IN  SITU  DNA 
HYBRIDIZATION  AS  METHODS  FOR  THE 
DETECTION  OF  ADENOVIRUSES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 


Data  Acquisition — Group  7B 

For  primary  bibliographic  entry  see  Field  5A 
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INFLUENCE  OF  GROWTH  MEDIUM  COMPO- 
SITION ON  THE  TOXICITY  OF  CHEMICALS 
TO  ALGAE, 

Lancashire  Polytechnic.  Preston  (England). 
L.  A.  Millington,  K.  H.  Goulding,  and  N.  Adams 
Water  Research  WATRAG.  Vol.  22,  No    12    p 
1593-1597,   December   1988.   2  fig.   3  tab.    13  ref. 

Descriptors:     'Algae,     'Environmental     impact. 
Growth  media,  Chlorophyta,  'Toxicity,  Organic 
compounds,  Growth  rates,  Selenastrum.  Scenedes- 
mus,  Chlorella,  Sensitivity,  Nutrients. 

Algal  growth  inhibition  tests  are  an  important  part 
of  monitoring  programs  designed  to  predict  the 
environmental  impact  of  new  substances  This 
study  investigated  the  effects  of  varying  growth 
medium  composition  on  the  toxicity  of  four  chemi- 
cals (morpholine.  nitrilotriacetic  acid,  o-dichloro- 
benzene  and  tnphenyl  phosphate)  to  three  species 
of  freshwater  green  algae  recommended  for  use  in 
standard  algal  growth  inhibition  tests:  Selenastrum 
capneornutum.  Scenedesmus  subspicatus  and 
Chlorella  vulgaris.  Bold's  basal,  OECD  and  EPA 
media  were  used.  The  toxic  values  obtained  from 
the  tests  suggest  that  medium  composition  signifi- 
cantly affected  the  sensitivity  of  the  test  algae  to 
the  four  chemicals,  but  not  in  a  predictable  fashion 
(Author's  abstract) 
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SIMPLE  AND  INEXPENSIVE  METHOD  FOR 
DETERMINING  STREAM  DISCHARGE  FROM 
A  STREAMBANK, 

New  York  State  Museum,  Albany. 

D.  P.  Molioy,  and  R.  H.  Struble. 

Journal  of  Freshwater  Ecology  JFREDW  Vol  4 

No.  4,  p  477-481,  December  1988.  1  fig,  1  tab  6  ref 

NIH  Grant  AI-15605. 

Descriptors:  'Stream  gaging,  'Gaging,  'Discharge 
measurement,  'Stream  discharge,  'Flow  dis- 
charge, 'Field  tests,  Stream  banks,  Flotation,  Flow 
rates.  Measuring  instruments. 

A  detailed  protocol  for  the  determination  of 
stream  discharge  is  presented  which  requires  nei- 
ther a  current  meter  nor  actual  entry  into  stream- 
water.  The  protocol  represents  a  modification  of 
the  flotation  method  of  discharge  determination 
and  was  devised  in  response  to  the  need  for  a 
simple.inexpensive,  'bank-side'  technique  for  esti- 
mation of  stream  flow.  Discharge  is  determined 
through  measurements  of  a  stream's  cross-sectional 
area  and  surface  velocity.  In  tests  at  high  and  low 
flows,  mean  discharges  determined  by  the  pro- 
posed flotation  method  were  not  significantly  dif- 
ferent from  those  calculated  using  a  standardized, 
current-meter  method.  This  suggested  that  the  pro- 
posed flotation  method  (a  10-20  min  procedure) 
could  be  used  with  reasonable  accuracy  to  deter- 
mine discharge  in  small  to  moderate-sized  streams 
(Author's  abstract) 
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MODIFIED  MPN  METHOD  FOR  COUNTING 
OLIGOTROPHIC  BACTERIA  BY  USING  NAT- 
URALLY OCCURRING  ORGANICS, 

Kyoto  Univ.  (Japan).  Dept.  of  Fisheries. 
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MODEL      TO      QUANTIFY      WASTEWATER 
ODOR  STRENGTH. 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

L.  C.  C.  Koe,  and  N.  C.  Tan. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  39 
No.  3/4,  p  303-309,  June  1988.  4  fig,  2  tab,  12  ref! 

Descriptors:  'Odors,  'Sludge,  'Wastewater  treat- 
ment, 'Mathematical  models.  Chemical  strength 
Odor  strength,  Digested  sludge. 
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Group  7B — Data  Acquisition 

A    method    of   quantifying    the    odor    Strength    of 

wastewater  samples  has  been  investigated 
Wastewater  samples  from  two  locations  ol  a 
wastewater  treatment  plant  were  collected  and 
subjected  to  air  stripping.  The  off-gas  odor  con- 
centration was  measured  by  a  dynamic  olfactome- 
ter at  various  time  intervals.  Applying  a  first  order 
model  to  the  decay  of  odorous  substances  in  the 
wastewater  under  air  stripping,  the  initial  odor 
strength  of  the  wastewater  was  determined.  The 
model  was  acceptable  under  five  different  air-strip- 
ping rates  studied.  (0.005,  0.010,  0.015,  0.J020,  and 
0.030  CU  m/min).  A  digested  sludge  had  a  higher 
odor  strength  of  868,030  sou/cu  m  compared  to 
that  of  a  thickened  sludge  at  465,800  sou/cu  m. 
(Brock-PTT) 
W89-06389 


ANALYTICAL  PROCEDURE  FOR  THE  MEAS- 
UREMENT OF  ATP  EXTRACTED  FROM  AC- 
TIVATED SLUDGE, 

Institut  National  de  la  Recherche  Scientifique. 
Sainte-Foy  (Quebec). 

Y.  Lefebvre,  P.  Couture,  and  D.  Couillard. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
34,  No.  11,  p  1275-1279,  November  1988.  3  tab,  1 
fig,  27  ref.  FCAR  grant  AS-2462. 

Descriptors:  *Wastewater  analysis,  *Water  analy- 
sis. *Activated  sludge  process,  *Activated  sludge, 
♦Wastewater  treatment,  *Adenosine  triphosphate. 
Extraction  techniques,  Biomass,  Laboratory  stud- 
ies, Biochemical  tests 

There  have  been  numerous  attempts  to  link  the 
ATP  content  of  activated  sludge  to  certain 
wastewater  characteristics  or  to  certain  control 
parameters  used  in  the  operation  of  wastewater 
treatment  plants.  The  development  of  an  analytical 
method  that  requires  filtration  on  polycarbonate 
membrane  (0.4  micrometers)  and  a  subsequent 
ATP  extraction  with  DMSO  is  discussed.  The 
filtration  step  overcomes  problems  of  enzymatic 
inhibition  in  the  firefly  bioluminescence  assay  due 
to  dissolved  substances  in  the  liquid  fraction  of  the 
activated  sludge  samples.  In  comparison  with  ex- 
traction in  boiling  TR1S  buffer,  the  most  widely 
used  method,  extraction  in  DMSO  was  found  to  be 
effective  and  advantageous  owing  to  its  simplicity 
and  reliability,  the  ease  of  its  execution,  and  its 
potential  use  in  routine  measurements.  The  applica- 
tion of  this  analytical  procedure  to  aerobic  sludges 
in  batch  culture  yielded  a  higher  estimate  of  the 
average  value  of  the  ATP  pool  than  previously 
published  results.  (Author's  abstract) 
W 89-064 14 


TILE  DRAIN  SAMPLING  OF  PREFERENTIAL 
FLOW  ON  A  FIELD  SCALE, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

T.  L.  Richard,  and  T.  S.  Steenhuis. 
Journal  of  Contaminant  Hydrology  JCOHE6,  Vol. 
3,  No.  2-4,  p  307-325,  December  1988.  7  fig,  1  tab, 
33  ref. 

Descriptors:  *Path  of  pollutants,  *Soilwater, 
*Solute  transport,  *Tile  drains.  Tracers.  Chlor- 
ides. Rainfall.  Soil  porosity,  Sampling,  Flow  pat- 
tern. Preferential  flow. 

Preferential  flow  phenomena  generally  exhibit  a 
high  degree  of  spatial  variability.  In  an  alternative 
to  geostatistical  approaches,  which  aggregate 
many  small-scale  sample  results,  tile  drams  were 
explored  as  a  means  to  measure  solute  movement 
on  a  scale  which  integrates  spatial  variability 
within  the  sampling  volume  To  evaluate  the  effec- 
tiveness of  this  method,  a  mass  balance  accounting 
Ol  a  conservative  tracer,  chloride,  was  attempted 
over  a  7-month  period.  Analysis  of  the  dram  efflu- 
ent indii  ated  rapid  breakthrough  of  surface-applied 
nd.  ,  Willi  concentrations  rising  within  4  hours 
,,i  rainfall  initiation  This  travel  lime  was  ewer  two 

orders  of  magnitude  more  rapid  thai]  that  predict 
■  d   b)    homogeneous   How   models,   indicating   the 

i  irta I  prefi  rential  How  in  the  transport  of 

ites   through  this  field    (lose  agreement   be- 
tween iIh   amount  "I  chloride  initially  applied  and 
-  blonde  recovered  by  the  end  of 


the  experiment  indicates  the  ability  of  tile  drains  to 
intercept  solute  movement.  (Author's  abstract) 
WK9-06432 


HANDY  IMPACT  CORER  FOR  SAMPLING 
LAKE  SURFACE  SEDIMENT, 

National   Inst,  for  Environmental  Studies,  Ibaraki 

(Japan). 

K    Satake 

Hydrobiologia  HYDRB8,  Vol.  169.  No.  3,  p  259- 

264,  November  30,  1988.  4  fig,  8  ref. 

Descriptors:  "Cores,  *Samplers,  *Impact  corers, 
♦Sediment  samplers,  *Lake  sediments,  Bottom 
sampling.  Bottom  sediments. 

A  handy  impact  corer  for  sampling  of  surface 
sediments  (<50  cm)  in  lakes  is  described.  The 
coring  apparatus  consists  of  a  sample  tube,  tube 
holder,  stopper,  stopper  holder,  shaft  with  wing, 
shaft  holder,  hammer,  and  pushing  rod.  The  total 
weights  are  3.8  kg  (Type  I:  2.3  cm  inside  diameter 
of  the  tube)  and  6.7  kg  (Type  II:  5.5  cm  inside 
diameter  of  the  tube).  The  system  enables  confir- 
mation of  the  vertical  landing  of  the  corer  onto  the 
lake  bottom  and  effective  entering  of  sediment  into 
the  sample  tube  using  the  hammer,  and  prevention 
of  falling  out  of  the  core  using  the  stopper  and 
pushing  rod.  (Author's  abstract) 
W89-06436 


SPATIAL  DEPENDENCE  OF  THE  RELATION- 
SHIP BETWEEN  RAINFALL  AND  OUTGOING 
LONGWAVE  RADIATION  IN  THE  TROPICAL 
ATLANTIC, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

J.  M.  Yoo,  and  J.  A.  Carton. 

Journal  of  Climate  JLCLEL,  Vol.  1,  No.  10,  p 
1047-1054,  October  1988.  5  fig,  1  tab,  24  ref.  NSF 
Grant  OCE-86-10422. 

Descriptors:  *Remote  sensing,  "Climatology, 
♦Rainfall,  'Satellite  technology.  *Radiation, 
♦Weather  data  collections.  Tropical  regions,  Spa- 
tial  distribution,   Atlantic  Ocean,  Wind,   Salinity. 

A  spatially  dependent  formula  was  developed  to 
estimate  rainfall  from  satellite-derived  outgoing 
longwave  radiation  (OLR)  data  and  the  height  of 
the  base  of  the  trade-wind  inversion.  This  formula 
was  constructed  by  comparing  rainfall  records 
from  twelve  islands  in  the  tropical  Atlantic  with  1 1 
years  of  OLR  data.  Zonal  asymmetries  due  to  the 
differing  cloud  types  in  the  eastern  and  western 
Atlantic  and  the  presence  of  Saharan  sand  in  the 
east  are  included.  The  climatological  winter  and 
summer  rainfall  derived  from  the  above  formula 
concurs  with  ship  observations  described  by 
Dorman  and  Bourke.  However,  during  the  spring 
and  fall,  OLR-derived  rainfall  is  higher  than  obser- 
vations by  2-4  mm/day  in  the  intertropical  conver- 
gence zone.  The  largest  discrepancy  occurs  during 
the  fall  in  the  region  west  of  28  degrees  W.  Inter- 
annual  anomalies  of  rainfall  computed  using  this 
technique  are  large  enough  to  cause  potentially 
important  changes  in  ocean  surface  salinity.  (Au- 
thor's abstract) 
W89-06468 


SAMPLING  ERROR  STUDY  FOR  RAINFALL 
ESTIMATE  BY  SATELLITE  USING  A  STO- 
CHASTIC MODEL, 

Texas  A  and  M  Univ.,  College  Station.  Coll.  of 

Geosciences. 

K.  S.  Shin,  and  G.  R.  North. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

27    No    11.  p  1218-1231,  November  1988.  11  fig.  1 

tab.  16  ref.  2  append.  NASA  Grant  GSFC  5-1503. 

Descriptors:  ♦Stochastic  Models,  ♦Remote  sensing. 
♦Satellite  technology,  ♦Rainfall,  Mathematical 
models,  ♦Error  analysis,  Time  series  analysis, 
Markov  process.  Precipitation  rate.  Sampling,  Hy- 
drologic  data  collections,  Remote  sensing,  Estimat- 
ing. 

A  parameter  study  of  satellite  orbits  was  per- 
formed  to  estimate  sampling  errors  of  area-time 
averaged    ram   rale  due   to   temporal   sampling  by 


satellites  The  sampling  characteristics  were  in' 
tigaled  by  accounting  for  varying  visiting  inter 
and  varying  fractions  of  averaging  area  on  e 
visit  as  a  function  of  the  latitude  of  the  grid  box 
a  range  of  satellite  orbital  parameters  The  « 
pling  errors  were  estimated  by  a  simple  m< 
based  on  the  first-order  Markov  process  of 
time  series  of  area  averaged  rain  rates  For  a  si 
lite  of  nominal  TRMM  orbit  (30  degrees  incl 
tion  and  300  km  altitude)  carrying  an  ideal  si 
ning  microwave  radiometer  for  direct  precipita 
measurements,  sampling  error  would  be  about 
12%  of  estimated  monthly  mean  rain  rates  ovi 
grid  box  of  5  degrees  by  5  degrees.  The  effec 
uneven  sampling  intervals  with  latitude  tend  t< 
offset  by  increasing  sampling  areas  with  latiti 
therefore,  the  latitude  dependence  of  samp 
error  was  not  important.  Nomograms  for  samp 
errors  are  presented  for  a  range  of  orbital  pai 
eters  centered  at  nominal  TRMM  orbit.  An  ol 
vation  system  based  upon  the  low  inclination  & 
lite  combined  with  a  sunsynchronous  satelliti 
multaneously  would  be  especially  promising 
precipitation  measurements  from  space.  Samp 
errors  well  below  10%  can  be  achieved  for 
idealized  system  case  for  the  monthly  rain 
estimates  for  5  degrees  by  5  degrees  boxes.  ( 
thor's  abstract) 
W89-06479 


SINGLE  THRESHOLDING  AND  RAIN  Al 
DELINEATION  FROM  SATELLITE  IMAGB 

Wisconsin    Univ. -Milwaukee.    Dept.    of   Get 

ences. 

A.  A.  Tsonis. 

Journal  of  Applied  Meteorology  JAMOAX, 

27,  No.  11,  p  1302-1306,  November  1988.  2  flj 

ref. 

Descriptors:  ♦Remote  sensing.  ♦Satellite  techt 
gy,  *Precipitation,  ♦Meteorological  data  co 
tion,  ♦Rainfall  area,  ♦Rainfall  distribution,  Rei 
sensing,  Comparison  studies.  Infrared  imagery. 

The  use  of  simple  methods  of  assessing  rainfall 
from  satellite  imagery  is  compared  with  mon 
phisticated  methods.  A  thresholding  techr 
which  delineates  the  rain  area  by  using  a  si 
threshold  from  a  single  image  (visible  or  infa 
was  used  to  estimate  rainfall  in  the  midlatitud 
a  spatial  resolution  of  4  by  4  km.  The  accurac 
the  estimation  was  determined  by  comparison 
more  elaborate  techniques  that  used  ground  v 
cation  radar  data.  Results  showed  that,  in  ger 
very  little  accuracy  was  lost  using  the  simple 
nique.  The  simpler  method  is  less  expensive 
large  space  and  time  frames,  and  may  be  I 
easily  adapted  to  different  climatological  are; 
is  suggested  that  accuracy  requirements  be  err 
ly  addressed  and  investigated  before  a  scher 
employed.  (Geiger-PTT) 
W89-06480 

SOIL  COLUMN  DESCRIPTIONS  FROIV 
RAY  COMPUTED  TOMOGRAPHY  DEN! 
IMAGES, 

Norges  Landbrukshoegskole,  Aas.  Inst,  for  G' 

sources  and  Pollution  Research. 

P.  D.  Jenssen,  and  P.  H.  Heyerdahl. 

Soil  Science  SOSCAK,  Vol.  146.  No.  2,  p  102 

August  1988.  4  fig.  1 1  ref. 

Descriptors:  ♦X-rays,  ♦Bulk  density,  ♦Soil  del 
♦Tomography,  Soil  compaction.  Soil  porosity 
columns.  Computers,  Measuring  instruments. 

Conventional  methods  for  measuring  soil  bulk 
sity  do  not  allow  the  observation  of  three-di 
sional  density  distribution  in  a  nondestru 
manner.  X-ray  tomography,  or  computer-as' 
tomography  (CT),  was  originally  develops 
medical  purposes,  but  offers  the  pussibiln 
studying  other  matter  within  the  density  ran 
human  body  components.  CT  was  applied  t' 
study  of  packing  arrangement  and  density  o 
columns  used  in  experiments  concerning  ' 
transport  and  wastewater  purification.  R' 
show  that  CT  is  a  valuable  tool  in  desci 
column  experiments.  CT  has  elucidated  the 
ing  procedure  for  soil  columns,  factors  of  if 
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:  for  water  flow,  and  has  reduced  uncertainties 
t  the  experimental  conditions.  The  informa- 
obtained  by  CT  is  essential  for  making  com- 
ons  uith  other  experiments  and  has  initiated 
improvements  in  column  construction.  (Au- 
s  abstract) 
06482 


IIM  AND  HELIUM  ISOTOPES  AS  HY- 
LOGIC  TRACERS  IN  A  SHALLOW  UN- 
FINED  AQUIFER, 

ps  Institution  of  Oceanography.  La  Jolla,  CA 
Poreda.  T.  E.  Cerling,  and  D.  K.  Salomon. 
ial  of  Hydrology  JHYDA7,  Vol.  103,  No.  1-2, 
November  15,  1988.  3  fig.  2  tab,  11  ref  NSF 
l  EAR85-19320;  DOE  contract  DE-AC05- 
211400. 

iptors:  *Tracers.  'Groundwater  movement, 
oactive  dating,  *Tritium.  *Helium,  "Isotopic 
s,  "Geohydrology,  Isotope  studies,  Satura- 
one.  Flow.  Groundwater  movement,  Radio- 
waste  disposal.  Hydraulic  conductivity, 
ers. 

irements  of  tritium  and  He3  in  groundwater 
e  used   to  calculate  the  age  of  tritium   in 
dwater.    Such    combined    measurements   on 
samples  thus  provide  a  powerful  tool  to- 
understanding  fluid  flow  in  the  near-surface 
ted  zone.  Tritium  and  helium  isotope  meas- 
nts  were  performed  on  waters  from  an  un- 
ed  aquifer  associated  with  a  low-level  nucle- 
;te  storage  area.  These  values  were  used  to 
ite  ages  of  tritium  in  groundwater  from  0.1 
years.   From   the  groundwater  ages   and   a 
limensional  flow,  net  hydraulic  conductiv- 
.0000033  to  .0000055  m/s  for  five  wells,  and 
e  values  from  a  single  well  of  .000018  and 
7  m/s.  were  calculated.  These  values  agree 
ydraulic  conductivities  obtained  from  con- 
lal    aquifer    tests.    The    high    conductivity 
nay  indicate  an  area  of  preferred  fluid  flow, 
preliminary  results  suggest  that  the  tritium- 
isotope  method  may  be  useful  for  estimat- 
idence  times  for  waters  in  groundwater  sys- 
n  determining  preferred  pathways  for  fluid 
on.  and  in  estimating  hydraulic  conductiv- 
i  a  different  scale  from  conventional  meas- 
its.  While  these  results  are  for  a  system  with 
input  that  are  higher  than  the  global  aver- 
ns  method   should   be   applicable   to   most 
having  measurable  tritium  because  excep- 
high  tritium  levels  are  not  a  prerequisite 
cise  H3  or  He3  measurements.  (Author's 

.508 


LITE-OBSERVED    CHARACTERISTICS 
IDWEST    SEVERE    THUNDERSTORM 

il  Aeronautics  and   Space  Administration 
I,   MD.   Goddard   Space   Flight   Center, 
nary  bibliographic  entry  see  Field  2B 
541 


.1.  ,\TI?N  OF  ZIRCONIUM  AND 
^m™NATURAL  WATERS  BY  ISO- 
11LLTION  MASS  SPECTROMETRY 

Jge  Univ.  (England).  Dept.  of  Earth  Sci- 

sswell.  and  H.  Elderfield 
Chemistry  MRCHBD,  Vol.  25,  No    3    n 
November    1988.    2    fig,    5    tab.    18    ref 

rxnAo<?R3/6010;  NERC  Research  Stu- 
•  GT4/83/AAPS/10. 

lors:  'Water  analysis,  "Rare  earth  ele- 
Chemical  analysis.  *Zirconium,  "Hafnium 
metals  'Mass  spectrometry.  Sample  prep- 
Ijeochemistry,  Sampling.  Reagents.  Hy- 
c  acid.  Marine  environment,  Estuarine 
1.  Detection  limits.  Ion  exchange, 
il  interference.  Rivers. 

Jd  for  the  determination  of  zirconium  and 
'n  natural  waters  by  means  of  isotope 
mass  spectrometry  is  presented.  The  ex- 
ot  the  two  elements  from  the  sample  is 
'  Dy  lerric  hydroxide  co-precipitation.  This 


is  followed  by  separation  from  other  elements  by  a 
single  cation  exchange  column,  using  HC1  and 
HN03  as  eluents.  Mass  spectrometry  is  carried  out 
using  a  single  Re  filament  with  the  sample  loaded 
in  a  mixture  of  HN03  and  colloidal  carbon.  The 
method  has  been  used  to  determine  Zr  and  Hf  in  a 
variety  of  samples,  with  concentrations  covering 
the  ranges  of  80-2400  pmol/kg  and  3-45  pmol/kg, 
respectively.  These  measurements  indicate  a  large 
degree  of  fractionation  between  Zr  and  Hf  in  the 
marine  environment,  the  Zr/Hf  weight  ratio  drop- 
ping from  around  40  in  crustal  rocks  to  around  5  in 
seawater.  (Author's  abstract) 
W89-06543 


APPROACH  TO  ESTIMATING  HYDRAULIC 
CONDUCTIVITY  SPATIAL  CORRELATION 
SCALES  USING  GEOLOGICAL  CHARACTER- 

New   Mexico   Inst,   of  Mining   and   Technology 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F 

W89-06589 


NATIONAL     SURFACE      WATER      SURVEY 
EASTERN  LAKE  SURVEY  (PHASE  I-SYNOP- 

I™«£HEMISTRY)--QUALITY  ASSURANCE 
KLFORT, 

Lockheed  Engineering  and  Management  Services 

Co..  Inc.,  Las  Vegas,  NV. 

M.  D.  Best,  S.  K.  Drouse,  L.  W.  Creelman,  and  D 

J.  Chaloud. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-133749 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche 

Report  No.  EPA/600/4-86/011,  December  1986 

180p  9  fig,  28  tab,  32  ref,  5  append.  EPA  Contract 

No.  68-03-3050  and  68-03-3249. 

Descriptors:  "Quality  assurance,  "Synoptic  analy- 
sis, "Surveys,  "Lakes,  "Water  quality,  "Water 
analysis,  "Chemical  analysis,  Physical  analysis,  Sta- 
tistical analysis,  Data  collections,  Precision,  Water 
sampling,  Detection  limits,  Field  tests,  Quality  con- 
trol. 

An  overview  of  the  quality  assurance  activities  and 
results  of  the  Eastern  Lake  Survey-Phase  I  quality 
assurance  program,  used  a  combination  of  blank 
duplicate,  and  audit  samples  to  provide  an  external 
check  on  the  data  quality  of  32  physiochemical 
parameters  measured  and  to  allow  early  detection 
of  problems  in  sample  collection,  processing  and 
analysis.  Field  sampling,  field  and  analytical  labo- 
ratory, and  database  quality  control  protocols  also 
were  standardized  to  ensure  the  reliability  of  the 
data.  The  survey  results  were  verified  to  identify 
and  to  correct,  qualify,  or  eliminate  data  of  unac- 
ceptable quality.  The  verification  process  was 
based  on  known  relationships  between  the  physio- 
chemical parameters.  The  quality  of  the  data  for  10 
nonchemical  parameters  also  was  determined 
during  the  validation  process.  A  final  data  set 
which  was  generated  from  the  validated  data  was 
used  for  calculating  population  estimates.  The  sta- 
tistical analysis  of  the  verified  data  set  included 
estimates  of  instrumental  and  system  detection 
limits,  system  decision  limits,  overall  and  analytical 
withm-batch  precision,  and  overall  and  analytical 
among-batch  precision.  Quantification  limits  also 
were  calculated  for  use  in  evaluating  the  precision 
ot  the  survey  data.  The  results  of  these  statistical 
analyses  were  compared  to  the  data  quality  objec- 
tives for  detectability  and  for  precision.  (Author's 
abstract) 
W89-06642 


SKESSM?NTNPDLA^407C  GRO™D™R  AS. 

Oak  Ridge  Gaseous  Diffusion  Plant,  TN. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-06644 


NATIONAL  SURFACE  WATER  SURVEY  NA- 
TIONAL STREAM  SURVEY  PHASE  I  PILOT 
SURVEY-SUMMARY  OF  QUALITY  ASSUR- 
ANCE DATA  RESULTS, 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV. 


Data  Acquisition — Group  7B 

S.  K.  Drouse. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-140298 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA/600/8-37/057,  December  1987 
45p,  9  fig,  13  tab,  8  ref.  EPA  Contract  68-03-3249. 

Descriptors:  "Quality  assurance,  "Acid  rain 
"Water  quality,  "Data  acquisitions,  "Quality  con- 
trol, "Water  analysis,  "Surveys,  "Surface  waters, 
Statistical  analysis,  Data  interpretation.  Streams 
Detection  limits.  Sampling. 

A.  primary  objective  of  the  National  Surface  Water 
Survey    and,    therefore    of   the    National    Stream 
Survey,   is  to  ensure  that   the  data  collected  are 
scientifically  sound  and  of  known  quality.  An  ex- 
tensive quality  assurance  program  has  been  estab- 
lished in  support  of  this  objective.  To  evaluate  the 
effectiveness   of  the   quality   assurance   program 
several  types  of  quality  assurance  and  quality  con- 
trol samples  were  collected  and  analyzed  during  a 
pilot  survey  that  was  conducted  prior  to  the  initi- 
ation  of  National    Stream    Survey    Phase   I    field 
activities.  This  study  was  performed  prior  to  the 
initiation  of  the  full-scale  NSS  field  activities  as 
part    of    the    National     Surface    Water    Survey 
(NSWS),  under  the  administration  of  the  National 
Acid    Precipitation    Assessment     Program     This 
report  presents  a  statistical  analysis  of  results  ob- 
tained for  field  duplicate  samples,  blank  samples 
and  audit  samples  used  in  the  pilot  survey.  The 
results  show  that  even  overall  estimated  within- 
batch  precision  was  adequate  to  meet  the  analytical 
data  quality  objectives  established  for  the  National 
Stream  Survey  and  that  detection  limit  goals  were 
achieved   at   the  contract   analytical   laboratories 
Ine  observed  system  decision  limits  and  system 
detection  limits,  however,  must  be  considered  in 
interpreting   the  pilot   study  data  and  data  from 
future  surveys  that  employ  similar  sampling,  proc- 
essing, and  analytical  methods.  (Author's  abstract) 
W89-06646 


ESTABLISHING  A  LEVEL  OF  CONFIDENCE 
FOR  THE  ANALYTICAL  VALUES  FOR  THE 
TRACE  METALS  IN  THE  LOS  ALAMOS 
DRINKING  WATER  SUPPLY  AND  DISTRIBU- 

For  primary  bibliographic  entry  see  Field  5A 
W89-06648 


STATISTICAL    ANALYSIS    OF    GEOTECHNI- 
CAL  DATA, 

Nexus  Associates,  Wayland,  MA. 

For  primary  bibliographic  entry  see  Field  7C 

W89-06651 


SUMMARY  REPORT  FOR  THE  NATIONAL 
ATMOSPHERIC  DEPOSITION  PROGRAM/ 
NATIONAL  TRENDS  NETWORK  (NADP/NTN) 
SITE  VISITATION  PROGRAM:  FOR  THE 
PERIOD  DECEMBER,  1984  THROUGH  SEP- 
TEMBER, 1986, 
Research  Triangle  Inst.,  Research  Triangle  Park, 

For  primary  bibliographic  entry  see  Field  5B 
W89-06656 


EVALUATION  OF  THE  MAGNETIC  INDUC- 
TION CONDUCTIVITY  METHOD  FOR  DE- 
TECTING FRAZIL  ICE  DEPOSITS, 

Cold    Regions    Research    and    Engineering    Lab 

Hanover,  NH. 

S.  A.  Arcone,  B.  E.  Brockett,  D.  E.  Lawson,  and 

E.  F.  Chacho. 

Available    from    National    Technical    Information 

Service,  Springfield,  VA  22161,  as  AD-A186  940 

Price  codes:  A03  in  paper  copy.  A01  in  microfiche 

Report  No.  87-17,  September  1987.  12p.  6  fig.  13 

ref,   2  append.   Department  of  the  Army  Proiect 

4A161102AT24.  J 

Descriptors:  "Measuring  instruments,  "Conductivi- 
ty, "Monitoring,  "Ice  detection,  "Frazil  ice.  Chan- 
nels, Ice,  Alaska.  Tanana  River.  Cold  regions 
Mapping. 
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Group  7B — Data  Acquisition 

The  ability  to  map  frazil  ice  deposits  and  water 
channels  beneath  an  ice-covered  river  in  central 
Alaska  using  the  magnetic  induction  conductivity 
(MI)  technique  was  assessed.  The  study  was  per- 
formed during  the  first  week  of  March  1986  on  the 
Tanana  River  near  Fairbanks  and  employed  a  com- 
mercially available  instrument  operating  at  a  fixed 
frequency  with  a  fixed  antenna  (coil)  spacing  and 
orientation.  Comparisons  of  the  MI  data  with  theo- 
retical models  based  upon  physical  data  measured 
along  three  cross  sections  of  the  river  demonstrate 
the  sensitivity  of  the  MI  technique  to  frazil  ice 
deposits.  The  conductivity  generally  derived  for 
the  frazil  ice  deposits  encountered  is  very  low  ( 
about  0.00063  S/m  or  microhms/m)  when  com- 
pared with  the  measured  value  for  water  (about 
0.011  S/m),  and  is  similar  to  the  calculated  values 
for  gravel  and  sandy  gravel  bed  sediments.  In  all 
three  cross  sections,  maxima  in  the  apparent  con- 
ductivity profiles  correlated  with  frazil  ice  depos- 
its. Difficulties,  possibly  due  to  adverse  effects  of 
cold  weather  upon  instrument  calibration,  affected 
the  quantitative  performance  of  the  instrument  on 
one  cross  section,  although  the  interpretation  of 
the  data  (locations  of  open  channels  vs.  frazil  de- 
posits) was  qualitatively  unaffected.  (Author's  ab- 
stract) 
W 89-0667 3 


DEMONSTRATION  OF  A  UNIVERSAL  KRIG- 
ING  PROGRAM  FOR  MONITORING  SEDI- 
MENTS IN  LAKES, 

Environmental  Monitoring  and  Support  Lab-Cin- 
cinnati, OH. 

P.  C.  L.  Lin,  and  J.  F.  Roesler. 
IN:  Chemical  and  Biological  Characterization  of 
Municipal  Sludges,  Sediments,  Dredge  Spoils,  and 
Drilling  Muds.  American  Society  for  Testing  and 
Materials,  Philadelphia.  PA.  1988.  p  59-68,  6  fig,  1 
tab,  4  ref. 

Descriptors:  *Network  Design,  'Kriging,  ♦Com- 
puter programs,  'Optimization,  'Sampling,  'Sedi- 
ments, Statistical  methods,  Pollutant  identification. 

One  among  a  large  number  of  factors  that  must  be 
considered  in  the  initiation  of  a  sediment,  soil,  and 
water  sampling  program  is  how  to  characterize  the 
area  sampled.  This  factor  has  two  aspects:  the 
project  area  and  sampling  locations.  In  this  study,  a 
universal  kriging  technique  to  select  the  optimized 
sampling  location  is  presented.  It  is  an  optimization 
technique  for  interpolation  and  spatial  averaging 
from  sparse  observation  records.  This  method  is 
applicable  to  any  sampling  problem  when  it  uses 
observations  of  a  random  field  at  a  number  of 
points  to  obtain  an  estimate  of  the  value  of  the  field 
and  the  accuracy  of  the  estimate  at  any  point.  It 
also  restores  the  measured  values  as  estimates  at 
the  data  points,  whereas  other  methods  do  not.  An 
existing  universal  kriging  program  for  the  IBM-PC 
has  been  modified  so  that  it  not  only  estimates  the 
value  of  the  field  and  its  variance  at  any  location, 
but  also  draws  contour  maps.  Using  this  informa- 
tion, the  approximated  maximum  concentration  of 
the  field  can  be  determined  and  sampling  locations 
can  be  improved  to  yield  more  definitive  data.  (See 
also  W89-06705)  (Author's  abstract) 
W89-06713 


BIODEGRADATION  OF  CHLORINATED  ARO- 
MATIC CHEMICALS  IN  CONTINUOUS  CUL- 
TURES, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
J.  R.  Parsons,  D.  T.  Sijm,  and  M.  C.  Storms. 
IN:  Organic  Micropoilutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987. 
Kluwcr  Academic  Publishers.  Boston,  MA.  1988.  p 
206-214.  3  fig,  3  tab,  9  ref. 

Descriptors:  *Fule  of  pollutants,  'Culturing  tech- 
niques. 'Chlorinated  hydrocarbons,  'Biodegrada- 
tion,  'Organic  compounds,  Polychlorinated  bi- 
phenyls,   Chemical   analysis.   Chemical   properties. 

Chemostat  (continuous)  cultures  of  microorga- 
nisms offer  a  number  of  advantages  for  the  study 
ol  Mi'  biodegradation  of  xenobiotic  chemicals  com- 
pared to  the  more  commonly  used  batch  systems. 


Chemostat  cultures  enable  the  influence  of  envi- 
ronmental conditions  and  adaptation  on  biodegra- 
dation to  be  studied,  as  well  as  simplifying  kinetic 
studies.  The  cometabolic  degradation  of  ehlorobi- 
phenyls  by  a  Pseudomonas  strain  in  batch  and 
chemostat  cultures  was  compared.  In  batch  cul- 
tures, there  was  ready  degradation  of  mono-  and 
dichlorobiphenyls,  but  not  of  tetrachlorobiphenyls. 
In  contrast,  tetrachlorobiphenyls  were  degraded  in 
chemostat  cultures  exposed  continuously  to  the 
compounds  by  means  of  a  generator  column.  Deg- 
radation was  apparently  enhanced  by  the  more 
favorable  conditions  in  chemostat  cultures,  and  not 
by  adaptation  of  the  bacteria.  First  order  biodegra- 
dation rate  constants  for  the  tetrachlorobiphenyls 
were  calculated  from  the  steady-state  concentra- 
tions in  the  cultures  and  the  exposure  concentra- 
tions. The  rate  constant  for  2,2',3,3'-tetrachlorobi- 
phenyl  was  much  higher  than  those  for  the  2,2'5,5'- 
and  2, 2', 6,6'-  isomers,  suggesting  that  steric  hin- 
drance of  2,3-dioxygenation  controls  their  degra- 
dation rates.  (See  also  W89-06748)  (Friedmann- 
PTT) 
W89-06777 


DAILY  URBAN  WATER  USE  ANALYSIS  AND 
FORECASTING, 

Texas  Univ.  at  Austin.  Graduate  School. 

For   primary   bibliographic   entry   see    Field   6D. 

W89-06975 
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ADJUSTMENT       FACTORS       FOR       FLOOD 
DAMAGE  CURVES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-05818 


SOME  ALTERNATIVE  APPROACHES  TO 
MATHEMATICAL  MODELLING  OF  RESER- 
VOIR SYSTEMS, 

Durban-Westville  Univ.  (South  Africa). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05836 


EFFECTS  OF  SPATIAL  VARIABILITY  AND 
SCALE  WITH  IMPLICATIONS  TO  HYDRO- 
LOGIC  MODELING, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05842 


TECHNOLOGICAL  DEVELOPMENTS  IN 
REAL-TIME  OPERATIONAL  HYDROLOGIC 
FORECASTING  IN  THE  UNITED  STATES, 

National    Weather    Service,    Silver   Spring,    MD. 

Office  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-05844 


INCORPORATION  OF  THE  EFFECT  OF  CON- 
CENTRATION OF  FLOW  INTO  THE  KINE- 
MATIC WAVE  EQUATIONS  AND  ITS  APPLI- 
CATIONS TO  RUNOFF  SYSTEM   LUMPING, 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-05856 


SEMIANALYTICAL  COMPUTATION  OF 
PATH  LINES  FOR  FINITE-DIFFERENCE 
MODELS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-05878 


NUMERICAL  MIXING  ZONE  MODEL  FOR 
WATER  QUALITY  ASSESSMENT  IN  NATU- 
RAL STREAMS:  CONCEPTUAL  DEVELOP- 
MENT, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 


ronmental Science. 

For  primary  bibliographic  entry  see  Field  51 

W89-05884 


SIMPLE    WATER     BALANCE     DAILY 
FALL-RUNOFF  MODEL  WITH  APPLIC 
TO  THE  TROPICAL  MAGELA  CREEK  C 
MENT, 

Office  of  the  Supervising  Scientist  for  the  A 

Rivers  Region,  Sydney  (Australia). 

For  primary  bibliographic  entry  see  Field  21 

W89-05885 


FIELD  APPLICATION  OF  A  NLME 
METHOD  FOR  THE  DERIVATION  OF 
FLOW  RECESSION  CONSTANT, 

Loughborough   Univ.   of  Technology  (El 
Dept.  of  Civil  Engineering. 
M.  D.  Bako,  and  A.  Owoade. 
Hydrological  Processes  HYPRE3.  Vol.  2,  1 
331-336,  October-December  1988.   1   fig.  2 
ref. 

Descriptors:  'Model  studies,  'Recession, 
sion  curve.  'Streamflow  forecasting.  'Mat 
cal  models,  'Groundwater  recharge.  *Bas 
Base  flow  recession  constant. 

In  an  earlier  paper,  a  method  for  the  deriv 
the  baseflow  recession  constant  (K)  using  c 
analysis  of  variance  was  presented.  The  re 
the  field  application  of  this  method  are  pn 
The  K  values  obtained  by  using  the  nu 
equation  previously  obtained  were  insertei 
exponential  recession  equation  to  generate 
of  baseflows.  The  fit  between  the  model 
historical  flows  was  greater  than  99%,  th 
firming  the  applicability  of  the  numerical 
under  field  situations.  The  main  advantage 
technique  is  its  amenability  for  computerize 
cation,  thus  making  it  relatively  faster  thai 
the  existing  techniques  of  fitting  the  n 
equation.  For  this  reason,  the  subjectivity  i 
in  most  of  the  existing  techniques  is  elimins 
a  measure  of  procedural  consistency  can  I 
anteed.  Consistency  is  necessary  if  intercai 
comparison  or  interpolation  of  K  values 
meaningful.  (Author's  abstract) 
W89-05888 


PHYSICAL  FRAMEWORK  OF  THE  DI 
ENCE  BETWEEN  CHANNEL  FLOW  H 
GRAPHS  AND  DRAINAGE  NETWORK 
PHOMETRY, 

Agricultural  Research  Service,  Fort  Colli 
For  primary  bibliographic  entry  see  Field  2 
W89-05889 


MODELLING  LONG  TERM  STREAM 
FICATION  TRENDS  IN  UPLAND  WA1 
PLYNLIMON, 

Institute  of  Hydrology,  Wallingford  (Engla 
For  primary  bibliographic  entry  see  Field  5 
W89-05890 


MODELLING  RAINFALL/WATERTAB 
LATIONS  USING  LINEAR  RESPONSE 
TIONS, 

Ministry  of  Agriculture,  Fisheries  and  Foo 

bridge    (England).    Field    Drainage   Expe 

Unit. 

For  primary  bibliographic  entry  see  Field  2 

W89-05892 


OVERLAND  FLOW  ON  PERVIOUS, 
VERGING  SURFACE, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept. 

Engineering. 

For  primary  bibliographic  entry  see  Field  2 

W89-05901 


ANALYSES  OF  1-MIN  RAIN  RATI 
TRACTED  FROM  WEIGHING  RAINGA 
CORDINGS, 

Air  Force  Geophysics  Lab.,  Hanscom  AF 
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imar\  bibliographic  enlry  Nee  Field  2B. 
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enck  of  land  surface  rough- 
on  atmospheric  circulation 
precipitation:    a    sensitivity 

i  with  a  general  circulation 

el, 

al  Aeronautics  and  Space  Administration, 
>elt.  MD.   Lab.  for  Atmospheric  Sciences, 
marv  bibliographic  entry  see  Field  2B. 
5904 


)\  ED  GROUND  HYDROLOGY  CALCU- 
iNS  FOR  GLOBAL  CLIMATE  MODELS 
i):  SOIL  WATER  MOVEMENT  AND 
)TR  INSPIRATION, 

il  Aeronautics  and   Space  Administration, 
ork.  Goddard  Inst,  for  Space  Studies, 
marv  bibliographic  entry  see  Field  2A 
921 


0LOGIC     BALANCE     MODEL     USING 
ION  PROBE  DATA, 

State  Univ.,  Corvallis.  Dept.  of  Agricul- 
igineering. 

imary   bibliographic   entry   see   Field    2G 
961 


IER  INPUT  FOR  NONPOINT-SOURCE 
TION  MODELS, 

ork   State  Coll.  of  Agriculture  and   Life 
i,  Ithaca.  Dept.  of  Agricultural  Engineer- 
nary  bibliographic  entry  see  Field  5B. 
)63 


NATION  OF  2-D  GROUNDWATER  RE- 
IE  SOLUTION, 

1a  Tech  Univ.,  Ruston.  Dept.  of  Civil  En- 
s' 

lary  bibliographic  entry  see  Field  2F 
•64 


MODIFIED  TIDAL  PRISM  MODEL  FOR 
WATER  QUALITY  IN  SMALL  COASTAL  EM- 
BAYMENTS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-06028 


ROLE  OF  FINE  SEDIMENT  BEHAVIOUR  IN 
POLLUTANT  TRANSFER  MODELLING, 

Blackdown  Consultants  Ltd.,  Taunton  (England). 
For  primary  bibliographic  entry  see  Field  2J 
W89-06032 


WATER  QUALITY  MANAGEMENT  OF  THE 
HOOGHLY  ESTUARY  -  A  LINEAR  PRO- 
GRAMMING MODEL, 

Calcutta  Metropolitan  Development  Authoritv 
(India).  y 

For  primary  bibliographic  entry  see  Field  5G 
W89-06039 


ROLE   OF  ESTUARINE   MODELING   IN  NU- 
TRIENT CONTROL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For   primary   bibliographic   entry   see   Field    5G 
W89-06040 


FIELD  OBSERVATION  AND  SIMULATION  OF 
SEDIMENT  RESUSPENSION  IN  A  SHALLOW 
LAKE, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  2J. 
W 89-06042 


DISPERSION  MODELLING  FOR  A  COMPLEX 
ESTUARY:  THE  CASE  OF  THE  TAGUS, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
For  primary  bibliographic  entry  see  Field  5B 
W 89-06043 


NATIONWIDE  REGRESSION  MODELS  FOR 
PREDICTING  URBAN  RUNOFF  WATER 
QUALITY  AT  UNMONITORED  SITES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06066 


ESTIMATING  SPATIAL  PATTERNS  IN 
WATER  CONTENT,  MATRIC  SUCTION,  AND 
HYDRAULIC  CONDUCTIVITY, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 

For  primary  bibliographic  entry  see  Field  2G 
W89-06072 


MODEL  FOR  DEBRIS  ACCUMULATION  AND 
MOBILIZATION  IN  STEEP  MOUNTAIN 
STREAMS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2J 
W89-06090 


ODOROUS  ALGAL  CULTURES  IN  CULTURE 
COLLECTIONS, 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  5B 
W89-06129 


LAKE  MIXIS  AND  INTERNAL  PHOSPHORUS 
DYNAMICS, 

Metropolitan  Council.  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  2H 

W89-06148 


HYDRODYNAMIC  AND  OIL-SPILL  MODEL- 
LING FOR  THE  EAST  ASIAN  SEAS  REGION, 

Chulalongkorn  Univ.,  Bangkok  (Thailand).  Dept 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06170 


NG  PHREATIC  SURFACE  FOR  HET- 
NEOUS  AQUIFERS, 
Univ.  (Iraq).  Coll.  of  Engineering, 
lary  bibliographic  entry  see  Field  2F 
'66 


ROLE  OF  MODELLING   IN  THE  CONTROL 
OF  SEAWATER  POLLUTION, 

Port    and     Harbour    Research     Inst.,     Yokosuka 

(Japan).  Marine  Hydrodynamics  Div. 

For   primary    bibliographic    entry    see    Field    5G 

W89-06044 


MULTIVARIATE  ANALYSIS  IN  HYDROCHE- 
MISTRY:  AN  EXAMPLE  OF  THE  USE  OF 
FACTOR   AND  CORRESPONDENCE  ANALY- 

SES, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2K 

W89-06201 
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CELL  RESIDENCE  TIME  AND 
I  YIELD  CALCULATIONS  VIA  PHOS- 
S  BALANCE, 

ckley,  Schuh  and  Jernigan.  Inc.,  Orlando, 

nary   bibliographic   entry   see   Field   5D. 
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LES  INFLUENCING  SULFIDE  CON- 
ATION IN  A  GRAVITY  FLOW  COL- 
N  SYSTEM, 

Chemicals,  Inc.,  Salem.  VA. 

nary   bibliographic   entry   see   Field    5D. 
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LING        MICROBIAL        PROCESSES 
AND     BACTERIOPLANKTON)     IN 
1ELDE  ESTUARY, 

e  Libre  de  Bruxelles  (Belgium).  Groupe 
biologie  des  Milieux  Aquatiques. 
ary  bibliographic  entry  see  Field  2L. 


•PMENT  OF  A  NEW  SIMULATION 
nDTF?xR  SUSPENDED  SEDIMENT 
ORT  IN  A  TIDAL  RIVER, 

Univ.,  Fukuoka  (Japan).  Dept.  of  Civil 
ing. 

»ry  bibliographic  entry  see  Field  2J. 


APPLICATION  OF  BASIN  WIDE  ECOLOGI- 
CAL MODELS  (BAWEMS)  TO  THE  FATE  OF 
LAS  IN  TOKYO  BAY, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B 
W89-06045 


STATISTICAL  APPROACH  TO  ASSESS  FAC- 
TORS AFFECTING  WATER  CHEMISTRY 
USING  MONITORING  DATA, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06057 


DETERMINATION  OF  UNCAGED  TRIBU- 
TARY FLOWS  AND  INTERSEGMENTAL  RES- 
ERVOIR     FLOWS      USING     SPREADSHEET 

Wisconsin  Univ.-Platteville. 

For  primary  bibliographic  entry  see  Field  2E 

W  89-06063 


SHORT-TERM     FORECASTING     OF     SNOW- 
MELT  RUNOFF  USING  ARMAX  MODELS, 

Williams  (Philip)  and  Associates,  San  Francisco 

CA. 

For  primary  bibliographic  entry  see  Field  2E 

W89-06065 


DETERMINATION  OF  AQUITARD/AQUI- 
CLUDE  HYDRAULIC  PROPERTIES  FROM 
ARBITRARY  WATER-LEVEL  FLUCTUATIONS 
BY  DECONVOLUTION, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F 

W89-06206 


CONSEQUENCES  OF  THE  MASS  BALANCE 
SIMPLIFICATION  IN  MODELLING  DEEP 
FILTRATION, 

Krakow  Technical  Univ.  (Poland).  Faculty  of  San- 
itary and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5F 
W89-06217 


MODELING  OF  RETENTION  OF  ORGANIC 
CONTAMINANTS  IN  POROUS  MEDIA  OF 
UNIFORM  SPHERICAL  PARTICLES, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 

For  primary  bibliographic  entry  see  Field  2G 
W89-06227 


TO 


FROM     CARTOGRAPHIC     PROGRAMS 
NETWORK  INFORMATION  SYSTEMS, 

Gelsenwasser     AG.,     Gelsenkirchen     (Germany 

H.  Nimtz. 

Aqua  AQUAAA,  No.   5,  p  261-266,   1988.  6  fig 
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Descriptors:  'Automation,  'Mapping,  *Water 
supply  systems.  Management  planning,  Data  proc- 
essing. Computer-aided  design,  Data  base  manage- 
ment, Information  systems,  Computers,  Operating 
policies,  Systems  analysis,  Network  design,  Pipe- 
lines. 

The  experience  of  Gelsenwasser  AG  in  developing 
a  network  information  system  (NIS)  using  standard 
components  and  based  on  the  government  regula- 
tions for  automated  maps  is  described.  Early  carto- 
graphic computer  systems  had  significant  limita- 
tions, but  several  developments  outside  the  map- 
ping field  led  to  the  possibility  of  developing  im- 
proved systems  at  reduced  cost.  Among  these  de- 
velopments were:  relational  data  base  management 
systems,  computer-aided  design  (CAD)  systems, 
application  tools,  and  interactive  operating  sys- 
tems. At  the  same  time,  West  Germany  was  devel- 
oping standards  for  automated  mapping  systems. 
Gelsenwasser  started  in  1987  to  develop  a  network 
information  system  based  on  digitized  maps.  Soft- 
ware modules  needed  were:  a  relational  data  base 
management  system,  a  map  editor  (CAD),  a  data- 
base retrieval  language  (system  query  language, 
SQL),  transformation  functions,  and  mapping  pro- 
grams. There  are  three  levels  in  the  system:  (1) 
data  acquisition,  (2)  graphics  workstations,  and  (3) 
the  data  base  management  system.  The  use  of 
automated  data  acquisition  lowers  costs  and  short- 
ens the  time  period  required  for  project  comple- 
tions, making  building  up  of  a  NIS  feasible.  In  the 
fully  configured  system,  the  following  data  will  be 
stored  in  the  data  base  section  for  thematic  data: 
piping  network  file,  building  connection  file, 
piping  failure  statistics,  piping  network  fittings, 
piping  network  subsystems  (e.g.,  instrumentation, 
pressure  booster),  operational  status,  and  rights  and 
responsibilities.  The  hardware  is  configured 
around  local  area  networks  within  individual  oper- 
ational centers  interconnected  by  wide  area  net- 
works. (Rochester-PTT) 
W89-06237 


APPLICABILITY  OF  THE  SOIL  CONSERVA- 
TION SERVICE  EQUATIONS  FOR  RUNOFF 
PREDICTION  IN  THE  OTTAWA-ST.  LAW- 
RENCE LOWLANDS, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-06240 


ESTIMATION  OF  DESCRIPTIVE  STATISTICS 
FOR  MULTIPLY  CENSORED  WATER  QUAL- 
ITY DATA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

D.  R.  Helsel,  and  T.  A.  Cohn. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  12,  p  1997-2004,  December  1988.  7  tab,  6  fig, 

19  ref,  3  append. 

Descriptors:  *Water  quality  data,  *Detection 
limits,  'Statistical  analysis,  *Water  quality,  *Data 
collections,  *Data  interpretation,  Probability  distri- 
bution. Estimating,  Water  quality,  Statistical  meth- 
ods, Statistics. 

The  performance  of  estimators  for  data  that  have 
multiple  detection  limits  is  investigated  to  deter- 
mine procedures  for  estimating  descriptive  statis- 
tics of  water  quality  data  that  contain  'less  than' 
observations.  Probability  plotting  and  maximum 
likelihood  methods  perform  substantially  better 
than  simple  substitution  procedures  now  common- 
ly in  use.  Therefore  simple  substitution  procedures 
(e.g.  substitution  of  the  detection  limit)  should  be 
avoided.  Probability  plotting  methods  are  more 
robust  than  maximum  likelihood  methods  to  mis- 
specification  of  the  parent  distribution  and  their 
use  should  be  encouraged  in  the  typical  situation 
where  the  parent  distribution  is  unknown.  When 
utilized  correctly,  less  than  values  frequently  con- 
tain nearly  as  much  information  for  estimating 
population  moments  and  quantities  as  would  the 
same  Observations  had  the  detection  limit  been 
below  them  (Author's  abstract) 
W89-06256 


FLOW  AND  TRACER  TRANSPORT  IN  FRAC- 
TURED MEDIA:  A  VARIABLE  APERTURK 
CHANNEL   MODEL  AND   ITS   PROPERTIES, 

California   Univ.,   Berkeley.   Earth   Sciences   Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06260 


NONPARAMETRIC  STATISTICAL  METHODS 
FOR  COMPARING  TWO  SITES  BASED  ON 
DATA  WITH  MULTIPLE  NONDETECT 
LIMITS, 

CH2M/Hill,  Bellevue,  WA. 

S.  P.  Millard,  and  S.  J.  Deverel. 

Water  Resources  Research   WRERAO,   Vol.  24, 

No.  12,  p  2087-2098,  December  1988.  9  tab,  9  fig, 

35  ref. 

Descriptors:  *Water  quality  data,  'Statistical  meth- 
ods, "Data  interpretation,  *Pollutant  identification, 
*Water  quality,  Detection  limits,  Nonparametric 
tests.  Water  pollution,  Petro-Prentice  test,  San  Joa- 
quin Valley,  California. 

A  need  has  developed  for  statistical  methods  that 
deal  appropriately  with  data  that  include  values 
reported  as  'less  than'  the  detection  limit.  It  has 
become  increasingly  common  for  water  quality 
data  to  include  censored  values  that  reflect  more 
than  one  detection  limit  for  a  single  analyte.  In 
such  cases,  methods  from  the  biostatistical  field  of 
survival  analysis  are  applicable.  The  tests  were 
applied  to  shallow  groundwater  chemistry  data 
from  two  sites  in  the  San  Joaquin  Valley,  Califor- 
nia. The  best  nonparametric  test  for  comparing 
median  pollution  concentrations  between  two 
areas  based  on  multiply  censored  lognormal  data  is 
the  normal  scores  test  and  a  permutation  variance 
estimator.  This  test  maintains  the  nominal  alpha 
level  across  a  wide  range  of  differing  sample  sizes 
and  censoring  mechanisms.  Several  other  compet- 
ing nonparametric  tests  for  comparing  median  con- 
centrations are  available.  These  tests  and  the 
normal  scores  tests  should  yield  similar  results  in 
cases  where  sample  sizes  and  censoring  mecha- 
nisms do  not  differ  greatly  between  areas.  In  such 
cases,  the  Petro-Prentice  test  with  an  asymptotic 
variance  estimator  may  be  a  more  powerful  test. 
(White-Reimer-PTT) 
W89-06263 


NOTE  ON  THE  RECENT  NATURAL  GRADI- 
ENT TRACER  TEST  AT  THE  BORDEN  SITE, 

Geological  Survey,  Denver,  CO. 

R.  L.  Naff,  T.  C.  Jim  Yeh,  and  M.  W. 

Kemblowski. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  12,  p  2099-2103,  December  1988.  4  fig,  15  ref. 

Descriptors:  'Groundwater  movement,  'Statistical 
analysis,  'Tracers,  'Obstruction  to  flow,  'Model 
studies,  Hydrologic  models,  Two-dimensional 
flow,  Three-dimensional  flow.  Borden  site  studies. 

The  variance  in  particle  position,  a  measure  of 
dispersion,  in  the  context  of  certain  models  of  flow 
in  random  porous  media  is  discussed.  The  original 
model  for  the  Borden  site  (Ontario,  Canada)  stud- 
ies allowed  for  only  a  two-dimensional  flow.  How- 
ever, the  model  which  allows  for  a  three  dimen- 
sional flow  does  not  supply  a  superior  fit  to  the 
concentration  moments,  especially  when  the  origi- 
nal field  statistics  for  media  and  velocity  properties 
are  considered.  It  has  been  demonstrated  that  a 
relatively  small  change  (25%)  in  one  parameter 
(lambda)  will  cause  the  three  dimensional  flow 
model  to  have  an  adequate  fit.  In  addition,  there 
are  early  time  inconsistencies  in  modeling  a  field 
pulse  input,  which  could  cause  discrepancies  in 
fitting  a  theoretical  model  to  field  moments.  Final- 
ly, the  evidence  indicates  a  three-dimensional  flow 
field.  Therefore,  the  three-dimensional  flow  model 
should  have  been  the  superior  model  and  its  lack  of 
fit  to  the  field  moments  is  puzzling.  These  findings 
point  up  the  need  for  enhanced  methods  of  deter- 
mining the  statistical  properties  of  the  medium. 
(White-Reimer-PTT) 
W89-06264 


VARIABILITY  OF  EMPIRICAL  FLOW  QUAN- 
T1LES, 


California  Univ.,  Santa  Barbara   Dept.  of  C 

phy. 

H.  A.  Loaiciga. 

Journal  of  Hydraulic  Engineering  JHEND 

115,  No.  1,  p  82-100.  January  1989.  4  tab,  2 

ref,    append.    U.S.   Corps   of  Engineers   c 

DACW05-86-P-3113. 

Descriptors:      'Streamflow     forecasting, 
measurement,  'Statistical  analysis,  'Statistic 
tistical  methods.  Variability,  Empirical  flov 
tiles,  American  River,  Folsom  Reservoir,  < 
nia. 

Empirical  quantiles  constitute  a  simple  alte 
for  estimating  flow  values  for  which  the 
specified  nonexceedance  probability.  The  si 
error  of  empirical  quantile  estimators  is  a  n 
of  the  variability  to  be  expected  about  the  i 
cal  estimates  obtained  from  flow  record: 
shown  in  this  work  that  the  standard  e 
empirical  flow  quantiles  is  a  function  of:  ( 
specified  probability  level  associated  with 
ticular  quantile;  (2)  the  sample  size  used 
estimation;  and  (3)  the  probability  density  f 
governing  the  realization  of  flow  vanates. 
ample  using  a  series  of  annual  runoff  fror 
1986  in  the  American  River  at  Folsom  Re 
California,  shows  that  empirical  flow  quant 
efficient,  i.e.,  have  standard  errors  of  estirru 
exceeding  10%  of  the  actual  quantile  valu 
the  return  periods  involved  are  less  than  10 
and  the  flow  record  is  moderately  large, 
from  Monte  Carlo  simulations  indicate  t' 
approximate  expression  for  standard  error 
empirical  quantile  derived  in  the  work  is  a 
to  within  +  or  -  10%  of  population  valu« 
thor's  abstract) 
W89-06279 


MODEL    FOR    CALCULATING    BED 
TRANSPORT  OF  SEDIMENT, 

Washington  Univ.,   Seattle.   Dept.   of  Ge< 

Sciences. 

For  primary  bibliographic  entry  see  Field  2 

W89-06280 


ESTIMATION  OF  PRODUCTION  FOR 

Michigan  Univ.,  Ann  Arbor.   School  of 

Resources. 

For   primary   bibliographic   entry   see   Fie 

W 89-06290 


WATER  QUALITY  CONTROL  TRIALS 
TISTICAL  TABLES  FOR  DIRECT  COIN 
SON  BETWEEN  MEMBRANE  FILTR 
BACTERIAL  COUNTS  AND  THE  MUI 
TUBE  METHOD  WITH  A  DESCRIPTK 
THE  BACTERIOLOGICAL  METHOD, 
Central  Public  Health  Lab.,  London  (Et 
Communicable  Disease  Surveillance  Centre 
For  primary  bibliographic  entry  see  Field  5 
W89-06312 


INPUT  OF  RIVER-DERIVED  SEDIME 
THE  NEW  ZEALAND  CONTINENTAL  5 
II.  MINERALOGY  AND  COMPOSITION 

New  Zealand  Soil  Bureau,  Lower  Hutt. 
For  primary  bibliographic  entry  see  Field  2 
W 89-063 14 


DISTRIBUTION  OF  UPPER  AND  M 
OHIO  RIVER  FISHES,  1973-1985:  II.  1 
ENCE  OF  ZOOGEOGRAPHIC  AND  PI 
CHEMICAL  TOLERANCE  FACTORS, 

American  Electric  Power  Service  Corp., 
bus,  OH.  Environmental  Engineering  Div. 
For  primary  bibliographic  entry  see  Field  8 
W89-06319 


PREDICTABILITY  OF  CHANGE  IN  S 
LINE  VEGETATION  IN  A  HYDROEIJ 
RESERVOIR,  NORTHERN  SWEDEN, 

Umea     Univ.     (Sweden).     Dept.     of    Eo 

Botany. 

For  primary  bibliographic  entry  see  Field  2 
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1-06375 


TERNS  IN  BIOMASS  AND  COVER  OF 
JAT1C  MACROPHYTES  IN  LAKES:  A  TEST 
H  FLORIDA  LAKES, 

ida  Univ.,  Gainesville.  Depl.  of  Fisheries  and 

culture. 

primary  bibliographic  entry  see  Field  2H 

-06379 


ROVED     FOUR-POINT     SOLUTION     OF 
KINEMATIC  EQUATIONS, 

ersity   of  the   Witwatersrand,    Johannesburg 
th  Africa).  Dept.  of  Civil  Engineering, 
irimary  bibliographic  entry  see  Field  2E 
06399 


DICTION  OF  FLOW  CHARACTERISTICS 
IAIN  CHANNEL/FLOOD  PLAIN  FLOWS, 

ish  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

teering. 

Keller,  and  W.  Rodi. 

lal  of  Hydraulic  Research  JHYRAF,  Vol   26 

.  p  425-441,  1988.  7  fig.  2  tab,  26  ref. 

•iptors:  'Mathematical  models,  'Channel 
•Flood  plains,  *Flow  characteristics,  Com- 
1  cross-section.  Open-channel  flow,  hydraulic 
rties.  Flumes. 

o-dimensional  mathematical  model  to  calcu- 
ow  characteristics  in  channels  of  compound 
section  uses  a  previously  developed  depth- 
»ed  form  of  the  kappa-epsilon  turbulence 
.  The  model  was  tested  against  velocity  and 
tear  stress  data  taken  from  the  literature  and 
ed  in  laboratory  flumes  modeling  a  main 
el/flood  plain  geometry.  Comparisons  be- 
these  data  and  model  predictions  show  gen- 
good  agreement.  One  necessary  input  to  the 
is  the  dimensionless  transverse  eddy  diffusi- 
vhich  has  a  significant  influence  on  the  pre- 
distributions.  A  value  of  0.15,  adopted  from 
=rature  for  rectangular  laboratory  flumes,  is 
to  be  appropriate  for  laboratory  compound 
:1s.  However,  application  of  the  model  to 
I  compound  channels  requires  further  inves- 
n  of  this  parameter.  (Author's  abstract) 
6400 
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USE  CONSIDERATIONS  IN  REDUCING 
ND  GREASE  IN  URBAN  STORMWATER 
IFF, 

ig  Green  State  Univ.,  OH. 

rimary   bibliographic   entry   see   Field    5G 

M01 


Tresis  irreversible  adsorption 

s  Inst    of  Tech.,   Hoboken,   NJ.   Dept    of 

id  Ocean  Engineering. 

mary  bibliographic  entry  see  Field  5B. 


EGAJED   MIXING   ZONE   MODEL   OF 
re  TRANSPORT   THROUGH    POROUS 

ler  Univ.  (England).  Dept.  of  Environmen- 
nces 

mary  bibliographic  entry  see  Field  5B 
422 


>L,iNv^TRACER  ^FUSION  IN  FRAU- 
DS c  ^FRACTURED-  UNSATURAT- 
'KULS  MEDIA, 

rnios  National  Lab.,  NM. 

roary  bibliographic  entry  see  Field  5B. 


tTto.^AVE    APPROXIMATION    TO 
PATHSlfsOILSALONG   PREFERRED 

Dresser  and   McKee.   Inc.,   Boston,   MA. 
nary  bibliographic  entry  see  Field  5B. 


APPLICATION  OF  SIMPLE  SOIL-WATER 
FLOW  MODELS  TO  THE  TRANSFER  OF  SUR- 
FACE-APPLIED SOLUTES  TO  STREAMS 

Sheffield  Univ.  (England).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B 
W  89-0643  5 


TEMPORAL  SENSITIVITY  OF  APHANIZO- 
MENON  FLOS-AQUAE  DOMINANCE:  A 
WHOLE-LAKE  SIMULATION  STUDY  WITH 
INPUT  PERTURBATIONS, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland) 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H 
W89-06451 


MINLAKE:  A  DYNAMIC  LAKE  WATER  QUAL- 
ITY SIMULATION  MODEL, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-06452 


COMPLEX    MARKOV    MODELS    TO    SIMU- 
LATE PERSISTENT  STREAMFLOWS, 

Technical   Univ.   of  Istanbul   (Turkey).   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E 

W89-06454 


ANALYSIS  OF  PUMP  TEST  DATA  FOR  A 
LARGE-DIAMETER  WELL  NEAR  A  HYDRO- 
GEOLOGICAL  BOUNDARY, 

National  Geophysical  Research  Inst.,  Hyderabad 

(India). 

For  primary  bibliographic  entry  see  Field  2F 

W89-06456 


VALIDITY  OF  FIRST-ORDER  PREDICTION 
LIMITS  FOR  CONCEPTUAL  HYDROLOGIC 
MODELS, 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A 
W89-06457 


FINITE  ELEMENT  MODEL  OF  NITROGEN 
SPECIES  TRANSFORMATION  AND  TRANS- 
PORT IN  THE  UNSATURATED  ZONE 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 
For  primary  bibliographic  entry  see  Field  5B. 


EFFECT  OF  BASEFLOW  SEPARATION  PRO- 
CEDURES ON  SURFACE  RUNOFF  MODELS 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-06461 


PRACTICAL  GENERATION  OF  SYNTHETIC 
RAINFALL  EVENT  TIME  SERIES  IN  A  SEMI- 
ARID  CLIMATIC  ZONE, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-06465 


CLIMATE-BASED     REPRESENTATIONS     OF 
SUMMER  RAINFALL  IN  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign   Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  3B. 
W89-06467 


ENVIRONMENTAL   BEHAVIOR   OF  CHEMI- 
CALS IN  SOIL:  ATRAZINE  AS  AN  EXAMPLE 

Istituto  Supenore  di  Sanita,  Rome  (Italy). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-06473 


APPROACHES  TO  MODELING  TOXIC  RE- 
SPONSES OF  AQUATIC  ORGANISMS  TO  AR- 
OMATIC HYDROCARBONS, 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy). 
For  primary  bibliographic  entry  see  Field  5C 
W89-06475 


SAMPLING  ERROR  STUDY  FOR  RAINFALL 
ESTIMATE  BY  SATELLITE  USING  A  STO- 
CHASTIC MODEL, 

Texas  A  and  M  Univ.,  College  Station.  Coll    of 

Geosciences. 

For  primary  bibliographic  entry  see  Field  7B 

W89-06479 


OF 


CLIMATOLOGICAL         VARIABILITY 
SULFUR  DEPOSITIONS  IN  EUROPE, 

E"vi^?"mental    Protection    Agency,    Washington 

DC.  Office  of  Air  and  Radiation. 

For  primary  bibliographic  entry  see  Field  2B 

W89-06486 


ASSESSMENT  OF  IMPACTS  OF  POSSIBLE 
CLIMATE  CHANGES  ON  THE  RESULTS  OF 
THE  IIASA  RAINS  SULFUR  DEPOSITION 
MODEL  IN  EUROPE, 

International  Inst,  for  Applied  Systems  Analysis 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  5B 

W89-06487 


LINEAR  PROGRAMMING  FOR  ABATEMENT 
OF  NITROGEN  OXIDES  ACID  RAIN  DEPOSI- 
TION, 

Waterloo   Univ.   (Ontario).   Dept.   of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06489 


TWO-DIMENSIONAL  FINITE  ELEMENT 
MODEL  FOR  DISPERSION  (2D-FED)  IN 
COASTAL  AQUIFERS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F 

W89-06509 


CALIBRATION,  SENSITIVITY  AND  VALIDA- 
TION OF  A  PHYSICALLY-BASED  RAINFALL- 
RUNOFF  MODEL, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2A 
W89-06514 


THEORY  OF  RUNS  WITH  APPLICATIONS  TO 
DROUGHT  PREDICTION, 

Texas  Univ.,  Houston.  School  of  Public  Health. 
For  primary  bibliographic  entry  see  Field  2E 
W89-06516 


USE  OF  POLYNOMIAL  EXPRESSIONS  TO 
DESCRIBE  THE  BIOCONCENTRATION  OF 
HYDROPHOBIC  CHEMICALS  BY  FISH, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5B 
W89-06524 


INTERANNUAL  VARIABILITY  OF  WINTER 
MEAN  PRECIPITATION  AND  UPPERLEVEL 
CIRCULATION  IN  EXTENDED  GCM  INTE- 
GRATIONS WITH  AND  WITHOUT  INTERAN- 
NUAL VARIATION   OF  TROPICAL  PACIFIC 

Seoul  National  Univ.  (Republic  of  Korea).  Dept 

of  Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  2B 

W89-06537 


IMPROVED  METHODOLOGY  FOR  SHORT- 
TERM  OPERATION  OF  A  SINGLE  MULTI- 
PURPOSE RESERVOIR, 
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Manitoba  Univ.,   Winnipeg.    Dept.   of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-06574 


UNSATURATED  VERTICAL  FLOWS  ABOVE  A 
WATER  TABLE, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Applied  Mathematics 

Div. 

For   primary   bibliographic   entry   see   Field    2G. 

W89-06580 


SOLUTIONS  APPROXIMATING  SOLUTE 
TRANSPORT  IN  A  LEAKY  AQUIFER  RECEIV- 
ING WASTEWATER  INJECTION, 

New   Mexico    Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06581 


MODELING  THE  TRANSPORT  OF  VOLATILE 
ORGANICS  IN  VARIABLY  SATURATED 
MEDIA, 

Waterloo   Univ.   (Ontario).    Dept.   of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-06583 


CRITICAL  EVALUATION  OF  RECENT  DE- 
VELOPMENTS IN  HYDROGEOCHEMICAL 
TRANSPORT  MODELS  OF  REACTIVE  MUL- 
TICHEMICAL  COMPONENTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

G.  T.  Yeh,  and  V.  S.  Tripathi. 
Water  Resources  Research  WRERAO,  Vol.   25, 
No.    1,   p   93-108,   January    1989.    6   tab,    46   ref, 
append. 

Descriptors:  *Path  of  pollutants,  *Solute  transport, 
*Groundwater  pollution,  'Mathematical  models, 
♦Multivariate  analysis,  *Model  testing,  Geohydro- 
logy,  Chemical  reactions. 

Many  hydrogeochemical  models  have  appeared  in 
recent  years  for  simulating  subsurface  solute  trans- 
port. The  hydrological  transport  of  solutes  can  be 
described  by  a  set  of  linear  partial  differential 
equations,  and  the  chemical  equilibria  are  de- 
scribed by  a  set  of  nonlinear  algebraic  equations. 
Three  approaches  are  currently  used  to  formulate 
the  problem:  (1)  the  mixed  differential  and  algebra- 
ic equation  (DAE)  approach,  (2)  the  direct  substi- 
tution approach  (DSA),  and  (3)  the  sequential  iter- 
ation approach  (SIA).  An  extremely  important 
consideration  in  any  approach  is  the  choice  of 
primary  dependent  variables  (PDVs).  Six  types  of 
PDVs  have  been  employed  in  the  existing  models. 
Because  of  many  possible  combinations  of  PDVs 
and  approaches,  many  hydrogeochemical  transport 
models  for  multicomponent  systems  have  been  de- 
veloped. This  paper  critically  evaluates  and  dis- 
cusses these  models  in  terms  of:  (1)  how  severe  can 
the  constraints  be  that  a  model  imposes  on  comput- 
er resources,  (2)  which  equilibrium  geochemical 
processes  can  a  model  include,  and  (3)  how  easily 
can  a  model  be  modified  to  deal  with  mixed  kinetic 
and  equilibrium  reactions.  The  use  of  SIA  models 
leads  to  the  fewest  constraints  on  computer  re- 
sources in  terms  of  central  processing  unit  (CPU) 
memory  and  CPU  time;  both  DAE  and  DSA 
models  require  excessive  CPU  memory  and  CPU 
time  for  realistic  two-  and  three-dimensional  prob- 
lems. DAE  and  SIA  models  require  strenuous  ef- 
forts to  modify  for  treating  mixed  chemical  kinet- 
ics and  equilibria.  Therefore  SIA  models  using  the 
type  of  PDV  that  uses  total  analytical  concentra- 
tions of  aqueous  components  are  recommended  for 
their  practicality  and  flexibility.  DSA  and  DAE 
models  should  remain  research  tools  for  one-di- 
mensional investigations.  (Author's  abstract) 
W89-06584 


MULTIDIMENSIONAL    STEADY     INFU.TRA- 
TIONTO  A  WATER  TABLE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 


ronmental Mechanics. 

For   primary   bibliographic   entry   see   Field    2G 
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REGIONAL  SCALE  TRANSPORT  IN  A  KARST 
AQUIFER:  2.  LINEAR  SYSTEMS  AND  TIME 
MOMENT  ANALYSIS, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
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ECOSYSTEM  ANALYSIS  OF  THE  CALCASIEU 
RIVER/LAKE  COMPLEX  (CALECO). 

VOLUME  III. 

McNeese  State  Univ.,  Lake  Charles,  LA. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-06621 


ECOSYSTEM  ANALYSIS  OF  THE  CALCASIEU 
RIVER/LAKE  COMPLEX  (CALECO). 

VOLUME  IV. 

McNeese  State  Univ.,  Lake  Charles,  LA. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-06622 


MULTIPLY-CONNECTED  CHANNEL  MODE 
OF  TIDES  AND  TIDAL  CURRENTS  IN  PUGET 
SOUND,  WASHINGTON  AND  A  COMPARI- 
SON WITH  UPDATED  OBSERVATIONS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
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STATISTICAL  ANALYSIS  OF  GEOTECHNI- 
CAL  DATA, 

Nexus  Associates,  Wayland,  MA. 
G.  Baecher. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A186  797. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Contract  Report  GL-87-1,  September  1987.  Final 
Report.  150p,  52  fig,  4  tab,  5  plates,  20  ref,  2 
append.  Department  of  the  Army  Contract 
DACW39-83-M-0067. 

Descriptors:  'Geophysics,  'Statistical  analysis, 
'Data  interpretation,  'Geotechnical  data,  'Soil  en- 
gineering, 'Soil  properties,  Statistical  methods, 
Geotechnology,  Error  analysis,  Soil  profiles,  Soil 
tests,  Estimating. 

The  purpose  of  this  report  is  to  provide  potential 
users  of  statistical  methods  for  geotechnical  data 
analysis  with  an  introduction  to  practical  concepts, 
definitions,  and  techniques.  The  approach  summa- 
rizes soil  parameters  by  two  numbers:  a  best  esti- 
mate and  a  measure  of  uncertainty.  Uncertainties  in 
soil  parameter  estimates  of  four  types  are  consid- 
ered--^) variability  in  the  soil  deposit;  (b)  random 
measurement  error;  (c)  measurement  bias;  (d)  limit- 
ed numbers  of  tests.  The  first  two  cause  data 
scatter,  and  the  second  two  cause  systematic  error. 
A  procedure  is  developed  to  assess  each  source 
individually  and  then  to  combine  them  into  a  statis- 
tical soil  profile.  The  statistical  profile  shows  the 
best  estimate  of  soil  properties  with  depth  and 
uncertainty  envelopes  about  that  profile.  The  sta- 
tistical design  profile  is  the  first  step  in  error  analy- 
sis. (See  also  W89-06652)  (Lantz-PTT) 
W89-06651 


ERROR  ANALYSIS  FOR  GEOTECHNICAL  EN- 
GINEERING, 

Nexus  Associates,  Wayland,  MA. 
G.  Baecher. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A186  795. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Contract  Report  GL-87-3,  September  1987.  Final 
Report.  128p,  38  fig,  5  tab,  8  plates,  17  ref.  append. 
Department  of  the  Army  Contract  DACW39-83- 
M-0067. 

Descriptors:  'Geotechnical  data,  'Geophysics, 
'Error  analysis,  'Geotechnology,  'Soil  engineer- 


ing, Statistical  analysis.  Mathematical  studies, 
diction 

An  introduction  to  practical  techniques  of 
analysis  for  geotechnical  engineering,  is  proi 
in  this  report.  The  intended  audience  is  the  pn 
ing  geotechnical  engineer  with  little  backgrou 
probability  or  statistics.  An  analysis  procedi 
presented  by  which  errors  entering  geotecll 
calculations  can  be  quantified  and  their  effei 
predictive  accuracy  evaluated.  The  approac 
volves  three  phases:  (1)  identification  of  pot 
sources  of  error;  (2)  assessment  of  the  magnitu 
each  source;  and  (3)  determination  of  the  inflt 
of  each   source  on   calculations.   (See  also 
06651)  (Author's  abstract) 
W89-06652 


PHYSICS      OF      IMMISCIBLE      FLOW 
POROUS  MEDIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Bl 

burg. 

For  primary  bibliographic  entry  see  Field  5B. 
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GUIDELINES  FOR  DETERMINING  FL 
FLOW  FREQUENCY. 

Geological   Survey,   Washington,   DC.   Offi 
Water  Data  Coordination. 
Bulletin    17B    of   the    Hydrology    Subcomn 
March  1982.  186p,  1  tab,  43  ref,  14  append. 

Descriptors:  'Flood  recurrence  interval,  *1 
flow,  'Standards,  'Flood  frequency,  *Stat 
analysis,  Stream  gages,  Reservoir  releases, 
failure,  Hydrologic  data  collections,  Cora 
programs,  Risk. 

This  guide  describes  the  data  and  procedun 
computing  flood  flow  frequency  curves  wher 
tematic  stream  gaging  records  of  sufficient  1 
(at  least  10  years)  to  warrant  statistical  analy! 
available  as  the  basis  for  determination.  The  ] 
dures  do  not  cover  watersheds  where  flood 
are  appreciably  altered  by  reservoir  regulati 
where  the  possibility  of  unusual  events,  su 
dam  failures,  must  be  considered.  The  guid 
specifically  developed  for  the  treatment  of 
peak  discharge.  It  is  recognized  that  the 
techniques  could  also  be  used  to  treat  other  r 
logic  elements,  such  as  flood  volumes.  Such 
cations,  however,  were  not  evaluated  and  a: 
intended.  Flood  data  categories  recognized  i 
publication  are  systematic  records,  historic 
comparison  with  similar  watersheds,  and  floo 
mates  from  precipitation.  Basic  data  assum 
are  presented  as  a  reminder  to  those  devel 
flood-flow  frequency  curves  to  be  aware  of  ] 
tial  data  errors.  Besides  determination  of  til 
quency  curve,  procedures  for  computing 
dence  limits  to  the  frequency  curve  are  pre 
along  with  those  for  calculating  risk  an 
making  expected  probability  adjustments.  Inc 
in  the  appendix  are  a  glossary  and  list  of  syi 
tables  of  K  values,  the  computational  deta: 
treating  most  of  the  recommended  procedun 
information  about  how  to  obtain  a  compute 
gram  for  handling  the  statistical  analysis  and 
ment  of  data.  (Lantz-PTT) 
W89-06662 


SNOW  COVER  AS  AN  INDICATOR  OF 
MATE  CHANGE, 

Lamont-Doherty    Geological    Observatory, 

sades,  NY. 

For  primary  bibliographic  entry  see  Field  2C 
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EXPERT  SYSTEMS  IN  WEATHER  FORE< 
ING  AND  OTHER  METEOROLOGICAI 
PLICATIONS, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB 
R.  M.  Dyer. 

Available  from  the  National  Technical  Infon 
Service.  Springfield,  VA  22161,  as  AD-A18 
Price  codes:  A02  in  paper  copy,  A01  in  micrc 
October  1987.  6p,  6  ref. 
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riptors:    'Expert   systems.    *Artificial   intelli- 

•.  'Weather  forecasting,  *Data  interpretation, 
eorology.  'Computer  models,  Fog,  Computer 
ams.  Artificial  intelligence.  Computers.  Pre- 
n.  Quality  control.  Data  acquisition.  Human 
ace. 

her  forecasting  is  an  activity  that  seems  to 
all  the  criteria  necessary  for  a  successful 
ation  of  artificial  intelligence  (AI)  tech- 
i.  particularly  expert  systems.  The  past  two 
have  seen  the  development  of  several  expert 
is  designed  to  assist  the  operational  forecast- 

0  must  produce  accurate  weather  predictions 
mel\  fashion.  Although  these  have  all  dem- 
ted  an  ability  to  produce  correct  results, 
remains  to  be  done  to  improve  user  inter- 

and  data  input  before  such  systems  can  be 
iperationally.  The  experience  of  the  meteoro- 

1  community  in  developing  expert  systems 
e  of  some  value  to  workers  in  related  fields. 
«tems  already  developed  fall  into  two  cate- 

The  first  is  typified  by  the  expert  systems 
e  prediction  of  a  single  phenomenon  at  a 
location.  The  second,  of  which  the  system 
ed  for  Kennedy  Space  Center  is  representa- 
ises  object  programming  to  interpret  data 
everal  sources.  Other  uses  of  AI  include  data 

control  and  data  analyses  that  involve  in- 
ation  as  well  as  computation.  These  uses  are 
>n  to  other  physical  sciences  and  are  not 

to  meteorology.  The  future  of  AI  in  mete- 
y  depends  heavily  on  progress  in  solving  the 
lental   problems   of  machine   learning   and 
processing.  (Author's  abstract) 
&674 


:rical  model  for  three-dimen- 

iL      HYDRODYNAMIC      TRANSPORT 
MENTATION     OF     THE     COMPUTER 

ram, 

nmental  Research  Lab.,  Narragansett,  RI. 
mary  bibliographic  entry  see  Field  5B 
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ISIBILITY  OF  ACIDIFICATION. 

imary   bibliographic   entry   see   Field    5G. 
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LLING   REVERSIBILITY   OF  ACIDIFI- 
N   WITH   MATHEMATICAL  MODELS, 

i  Univ.,  Charlottesville.  Dept.  of  Environ- 

Sciences. 

imary   bibliographic   entry   see   Field    5G. 


)ROLOGICAL  USE  OF  EVAPORATION 

Netherlands  Meteorological  Inst.,  De  Bilt 
mary   bibliographic   entry   see   Field    2D. 


PENMAN  TO  MAKKINK, 

lural    Univ..    Wageningen    (Netherlands). 
Physics  and  Meteorology, 
mary   bibliographic   entry   see   Field   2D 


TO-LOGICAL    DATA     ON     EVAPORA- 

Jr\vIHE      NETHERLANDS:      PAST, 
NT  \ND  FUTURE, 

Netherlands  Meteorological  Inst.,  De  Bilt 
mary   bibliographic   entry   see   Field    2D. 


OF 


cA™NAL       INVESTIGATIONS 
SCALE  EVAPORATION, 

of  Hydrology,  Wallingford  (England). 
£ary  bibliographic   entry   see   Field   2D 


/foo^c     DATA       MANAGEMENT 
'  FOR  U.S.  EPA  QA/QC  METHODS, 

S,0Dnep,L,d  '  Njagara  Fa"S  (°mario) 


A.  W.  Panko,  and  T.  O.  DiFruscio. 

IN:  Chemical  and  Biological  Characterization  of 

Municipal  Sludges.  Sediments,  Dredge  Spoils,  and 

Drilling  Muds.  American  Society  for  Testing  and 

Materials,  Philadelphia,  PA.  1988   p  35-43,  4  fig,  4 

ref. 

Descriptors:  'Computer  programs,  'Quality  con- 
trol, 'Quality  assurance,  'Water  analysis,  'Stand- 
ards, Sludge,  Sediments,  Errors,  Laboratory  pro- 
cedures. Data  processing,  Data  storage  and  retriev- 
al. 

A  user-friendly  IBM-PC-compatible  computer  pro- 
gram is  capable  of  managing  the  quality  assurance/ 
quality  control  (QA/QC)  requirements  of  any  size 
laboratory  performing  analysis  to  EPA  specifica- 
tions.   The   program    design   criteria   address   the 
QA/QC  requirements  for  the  analysis  of  sludges 
sediments,  waters,  and  other  materials.  The  data- 
base is  initialized   using  well-established  standard 
data  for  solids  and  liquids  (e.g.,  Standard  Refer- 
ence Materials  form  the  National  Bureau  of  Stand- 
ards). The  analyst  enters  the  following  QC  data  for 
the  parameters  of  interest  into  the  database:  found 
concentrations  for  internal  and/or  external  stand- 
ards, values  for  blanks,  spike  recoveries,  replicates 
duplicates,  and  midpoint  internal  standards.  This 
step   is   performed   for  each   parameter   for  each 
discrete  sample  set  or  analytical  run.  The  program 
then  generates  control  charts  for  these  parameters 
and  creates  a  QC  data  sheet,  which  documents  all 
aspects  of  the  QA/QC  requirements  for  chemical 
analysis  as  specified  by  the  EPA.  The  database 
management    system   also    transfers    the   QA/QC 
documentation  into  a  universal  format  that  can  be 
used  in  statistical  and  spreadsheet  software,  such  as 
Lotus  1-2-3,  Supercalc  4,  Chartmaster,  and  others 
This  allows  a  wide  range  of  statistical  and  graphi- 
cal  manipulations  to  be  performed   on  both   the 
$;YQC  data  and   ,he  analytical   data.   (See  also 
W89-06705)  (Author's  abstract) 
W89-06711 


PREDICTING  TRANSPORT  BEHAVIOR  OF 
ORGANIC  POLLUTANTS  USING  SIMPLE 
MATHEMATICAL  MODELS, 

Rijksinstituut  voor  Zuivering  van  Afvalwater  Le- 
lystad  (Netherlands). 
P.  S.  Griffioen,  and  D.  van  de  Meent. 
IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium. Held  in  Rome,  Italy,  October  20-22,  1987 
Kluwer  Academic  Publishers,  Boston,  MA  1988  n 
144-153.  4  fig,  3  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants 
Organic  compounds,  'Stream  pollution  Predic- 
tion, Flow  velocity,  Stream  hydrology,  Sedimenta- 
tion, Streamflow,  Cross-sections,  Roughness  coef- 
ficient. 

Two  simple  models  are  presented  for  the  predic- 
tion of  transport  behavior  of  pollutants,  in  case  of 
accidents  in  a  river.  The  first  model  is  especially 
suitable  for  predicting  transport  in  the  neighbor- 
hood of  the  accident,  while  the  second  model  can 
be  used  for  longer  distances,  including  inflow,  out- 
flow and  velocity  variations.  Relevant  model  pa- 
rameters are  discussed  and  attention  is  paid  to  the 
description  of  elimination  processes.  The  effects  of 
exchange    processes,    not    accounted    for   by    the 
models,  are  discussed.  The  first  model  describes 
the  lateral  phase  of  the  mixing  and  transport  of 
pollutants  in  rivers.  For  distances  greater  than  the 
mixing  length,  three  equations  are  presented  for 
predicting  the  cross-sectional  averaged  concentra- 
tion downriver  from  an  accident;  all  three  equa- 
tions are  based  on  stationary  (i.e.  time  independent) 
nydrologic  conditions,  but  differ  with  respect  to 
assumptions  about  constant  velocity  and  cross-sec- 
tion along  the  river,  constant  velocity  and  varying 
cross-section,  and  varying  velocity  and  cross-sec- 
tion. A  semi-empirical  expression  is  presented  that 
relates  the  dispersion  coefficient  to  bottom  rough- 
ness and  flow  velocity.  This  equation  can  be  used 
tor  extrapolation  and  interpolation  under  various 
conditions.  Elimination  processes  are  also  account- 
ed for  in  the  models,  with  terms  for  sedimentation 
resuspension,  water-air  volatilization,  and  adsorp- 
tion/dissolution.  Bottom  stagnation  is  also  repre- 
sented in  the  models.  (See  also  W89-06748)  (Fried- 
mann-PTT) 
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EVALUATION  OF  SOME  CHEMICAL  FATE 
AND  TRANSPORT  MODELS.  A  CASE  STUDY 
ON  THE  POLLUTION  OF  THE  NORRSUNDET 
BAY  (SWEDEN), 

Senter  for  Industriforskning,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  5B 
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MODELING  OF  GROUNDWATER  TRANS- 
PORT OF  MICROORGANIC  POLLUTANTS- 
STATE-OF-THE-ART,  ' 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B 
W89-06797 


MODELING  OF  SURFACTANTS  IN  THE  CO- 
MUNIDAD   DE   MADRID   AS   SUBBASIN   OF 

Comunidad  de  Madrid  (Spain).  Models  and  Tech- 
nology Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-06798 


MODELING  OF  ANTHROPOGENIC  SUB- 
STANCES IN  AQUATIC  SYSTEMS:  MASAS  -  A 
PERSONAL  COMPUTER  APPROACH, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

R.  P.  Schwarzenbach,  J.  Wetzel,  J.  Heldstab,  and 
D.  M.  Imboden. 

IN:  Organic  Micropollutants  in  the  Aquatic  Envi- 
ronment: Proceedings  of  the  Fifth  European  Sym- 
posium, Held  in  Rome,  Italy,  October  20-22,  1987 
Kluwer  Academic  Publishers,  Boston,  MA  1988  n 
408-414.  2  fig,  3  tab,  4  ref,  append. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Path  of  pollutants,  'Water  pollution, 
Data  storage  and  retrieval,  Data  processing,  Dy- 
namic programming,  Physicochemical  properties 
Lakes,  Rivers,  Aquifers,  Groundwater  pollution! 
Stream  pollution,  Aquatic  environment,  Comput- 
ers. 

Mathematical  models  for  evaluating  the  dynamic 
behavior  of  anthropogenic  substances  in  aquatic 
systems  (MASAS)  are  being  developed  and  imple- 
mented on  a  personal  computer.  The  goals  of  the 
MASAS  project  are  outlined,  and  the  model  is 
described.  To  provide  maximum  flexibility,  the 
whole  system  is  divided  into  three  major  program 
modules,  namely  'Compounds,'  'Systems,'  and 
'Models.'  Each  of  these  modules  plays  a  different 
role  in  the  modeling  process,  and  the  modules 
•Compounds'  and  'Systems'  may  also  be  used  as 
independent  units.  The  module  'Compounds' 
serves  as  a  standalone  database  containing  specific 
properties  and  parameters  of  the  compounds;  "Sys- 
tems' describes  physical  systems,  such  as  lakes, 
rivers,  or  aquifers;  'Models'  combines  the  data 
derived  from  the  two  other  modules  and  provides 
the  mathematical  framework  for  the  desired  model 
calculations.  The  MASAS  system  will  allow  the 
user  to  construct  models  of  increasing  complexity, 
and  to  build  up  compound  and  system  libraries 
(See  also  W89-06748)  (Friedmann-PTT) 
W89-06799 


TECHNIQUES  FOR  ESTIMATING  FLOOD- 
PEAK  DISCHARGES  FROM  URBAN  BASINS 
IN  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E 
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GEOHYDROLOGY  AND  SIMULATED  RE- 
SPONSE TO  GROUND-WATER  PUMPAGE  IN 
CARSON  VALLEY.  A  RIVER-DOMINATED 
BASIN  IN  DOUGLAS  COUNTY,  NEVADA 
AND  ALPINE  COUNTY,  CALIFORNIA, 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
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MAGNITUDE  AND  FREQUENCY  OF  FLOODS 
IN  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06835 


VERIFICATION  OF  REGRESSION  EQUA- 
TIONS FOR  ESTIMATING  FLOOD  MAGNI- 
TUDES FOR  SELECTED  FREQUENCIES  ON 
SMALL  NATURAL  STREAMS   IN   GEORGIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06837 


SIMULATION  OF  THE  GROUND-WATER 
FLOW  SYSTEM  AND  PROPOSED  WITH- 
DRAWALS IN  THE  NORTHERN  PART  OF 
VEKOL  VALLEY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06839 


LOW-FLOW-FREQUENCY  CHARACTERIS- 
TICS FOR  CONTINUOUS-RECORD  STREAM- 
FLOW  STATIONS  IN  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06842 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  FLORIDA 
AND  IN  PARTS  OF  GEORGIA,  SOUTH  CARO- 
LINA, AND  ALABAMA,  MAY  1985, 
Geological  Survey,  Atlanta,  GA.  Water  Resources 
Div. 

P.  W.  Bush,  G.  L.  Barr,  J.  S.  Clarke,  and  R.  H. 
Johnston. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4316, 
1987.  lp,  8  ref. 

Descriptors:  *Potentiometric  level,  *Floridan  aqui- 
fer, 'Aquifers,  *Maps,  'Florida,  Georgia,  South 
Carolina,  Alabama,  Groundwater  level,  Ground- 
water recharge,  Rainfall,  Groundwater  irrigation, 
Artesian  pressure. 

A  map,  constructed  as  a  part  of  the  Floridan 
Regional  Aquifer-System  Analysis  (RASA),  shows 
the  potentiometric  surface  of  the  Upper  Floridan 
aquifer  for  May  1985.  It  is  based  on  measurements 
of  water  level  or  artesian  pressure  made  in  about 
2,500  wells  during  the  period  May  13  to  24,  1985. 
Only  measurements  from  tightly  cased  wells  open 
exclusively  to  the  Upper  Floridan  aquifer  were 
used  to  make  the  map.  These  included  1,425  wells 
in  Florida,  924  in  Georgia,  133  in  South  Carolina, 
and  21  in  Alabama.  The  potentiometric  surface  of 
the  Upper  Floridan  aquifer  changed  little  between 
1980  and  1985.  Significant  water  level  declines 
were  observed  only  in  southwest  Georgia  and 
west-central  Florida.  Low  rainfall  during  early 
1985  and  associated  pumping  for  irrigation  caused 
the  declines  in  both  areas.  (Lantz-PTT) 
W89-06850 


LOUISIANA  GROUND-WATER  MAP  NO.  1: 
POTENTIOMETRIC  SURFACE,  1985,  AND 
WATER-LEVEL  CHANGES,  1983-85,  OF  THE 
CHICOT  AQUIFER  IN  SOUTHWESTERN 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

R.  B.  Fendick.  and  D.  J.  Nyman. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver.  CO  80225.  USGS 
Wjiitr    Resources    Investigation!    Report    86-4348, 
1987    lp.  5  fig.  3  tab.  10  ref. 


Descriptors:  'Groundwater,  *Maps,  'Potentiome- 
tric level,  'Chicot  Aquifer,  'Louisiana,  Ground- 
water level,  Groundwater  mining,  Hydrologic 
studies. 

The  Chicot  aquifer  is  the  principle  source  of 
groundwater  in  southwestern  Louisiana  and  is  the 
most  extensively  pumped  (nearly  1  billion  gallons 
per  day)  aquifer  in  the  State.  Withdrawals  from  the 
Chicot  aquifer  are  used  primarily  for  irrigation. 
Two  maps  show  the  generalized  potentiometric 
surfaces  of  the  upper  sand  unit  ('200-ff  sand  in  the 
Lake  Charles  area)  and  the  '500-ff  sand  of  the 
Chicot  aquifer.  General  water  level  altitudes  and 
flow  directions  may  be  inferred  from  these  maps 
which  were  prepared  in  cooperation  with  the  Lou- 
isiana Department  of  Transportation  and  Develop- 
ment, Office  of  Public  Works.  Previous  studies  of 
groundwater  hydrology  in  southwestern  Louisiana 
are  included  in  selected  references.  (Lantz-PTT) 
W89-06851 


PERCENTAGE  CHANGE  IN  SATURATED 
THICKNESS  OF  THE  HIGH  PLAINS  AQUI- 
FER, WEST-CENTRAL  KANSAS,  1950  TO  AV- 
ERAGE 1984-86, 

Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 
B.  J.  Dague. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4365, 
1986.  lp,  14  ref. 

Descriptors:  'Water  table  decline,  'Groundwater 
level,  'High  Plains  Aquifer.  'Aquifers,  'Saturated 
thickness,  'Kansas,  'Maps,  'Groundwater  deple- 
tion, Kriging,  Statistical  methods,  Groundwater 
budget,  Groundwater  irrigation. 

Continuing  studies  are  being  made  in  west-central 
Kansas  to  provide  up-to-date  information  that  will 
aid  in  the  management  of  groundwater  for  irriga- 
tion. The  results  are  presented  of  the  sixth  in  a 
series  of  studies  that  used  a  statistical  technique 
called  kriging.  to  produce  hydrologic  maps.  The 
kriging  technique  interpolates  water  level  altitudes 
at  the  center  of  each  1  sq  mi  section  in  the  study 
area  on  the  basis  of  water  level  measurements  from 
169  observation  wells.  For  this  study,  measure- 
ments made  at  each  site  during  the  winter  months 
of  1984,  1985,  and  1986  were  averaged.  These 
interpolated  altitudes  (1,859  in  all),  along  with  bed- 
rock-surface and  base  yr  water  level  altitudes, 
were  used  to  prepare  a  hydrologic  map  that  illus- 
trates percentage  change  in  saturated  thickness. 
Saturated  thickness  is  the  thickness  of  the  High 
Plains  aquifer  between  the  groundwater  surface,  as 
indicated  by  water  level  altitudes,  and  the  bedrock 
surface.  Because  irrigation  development  in  west- 
central  Kansas  was  minimal  prior  to  1950,  the 
saturated  thickness  during  1950  represented  a 
nearly  static  condition  in  the  aquifer.  Thus,  the 
decrease  in  saturated  thickness  of  the  aquifer  since 
1950  is  related  to  the  effects  of  irrigation  with- 
drawals on  the  volume  of  water  in  storage.  (Lantz- 
PTT) 
W89-06852 


MENT  OF  WATER  RESOUBI  IS  SI.  | 
RIVER  WATER  MANAGEMENT  DIS" 
FLORIDA, 

Geological   Survey,  Tallahassee.   FL.   Wa 

sources  Div 

H.  G.  Rodis.  and  D  A   Munch 

Available  from  Books  and  Open  File  Repx 

tion.  USGS,  Box  25425.  Denver,  Co  80225 

Water   Resources   Investigations   Report  I 

1983.  lp,  7  fig.  12  ref. 

Descriptors:  'Aquifers.  'Surface-groundw 
lations,   'Potentiometric   level.   'Floridan 
'Groundwater  management,   'Saint  Johns 
'Florida,       Groundwater       recharge.      1 
Groundwater  budget.  Aquifers 

The  Floridan  aquifer  supplies  most  of  t! 

groundwater  for  municipal,  industrial,  and 

tural  uses  within  the  12,400  sq  mi  St   Johr 

Water  Management  District.  Because  of  th 

ing  demand  for  water  and  the  variation  in 

resource    managers    need    timely    informa 

short-term  and  long-term  changes  in  the  a 

ity  of  fresh  water.  The  purpose  of  this  rep 

explain    potentiometric    surface    maps    an 

value  in  assessing  the  resource,  particular!; 

drought   conditions.   The   Floridan   aquife 

charged  by  rainfall  falling  directly  on  the 

of  the  aquifer,  and,  where  the  aquifer  is  ov< 

the  surficial  aquifer  with  the  water  table  al 

potentiometric  surface  of  the  Floridan,  b 

infiltrating  downward  from  the  overlying 

aquifer.  Water  is  discharged  by  pumping  a 

flowing   wells,   springflow,   and    upward 

into  overlying  formations,  streams,  and 

into  the  ocean.  Fluctuations  in  the  potent 

surface  reflect  net  gains  (recharge)  or  los 

charge)  of  water  stored  in  the  aquifer.  N 

occur  during  the  wet  season  (June  throu 

tember)    when    recharge    exceeds   discha 

causes  the  potentiometric  surface  to  rise 

places.  Net  losses  in  storage,  and  decline 

potentiometric    surface,    follow    during 

season   (October   through   May)   when  d 

exceeds  recharge.  Seasonal  changes  in  th 

tiometric  surface,  based  on  a  2-yr  average 

level   measurements  during   May  and  Se 

1977,  and  May  and  September  1978,  are  ill 

Two  of  the  greater  long-term  declines  in 

tentiometric  surface  have  occurred  in  the 

metropolitan  areas  of  Jacksonville  and  I 

Winter  Park,  the  two  largest  public  sup 

water  in  the  Water  Management  District. 

pal   pumpage   increased   in   Jacksonville 

million  gallons  per  day  (mgd)  in  1961  to  | 

1980.  The  increased  pumpage  and  a  defic 

rainfall  of  15.8  inches  contributed  to  a  d 

the  potentiometric  surface  of  as  much  i 

Orlando-Winter  Park  municipal  pumpage 

ing  from  27  mgd  in  1961  to  62  mgd  in  I 

periodic  preparation  of  maps  showing  ct 

the  potentiometric  surface  of  the  aquifer 

the  best  base  information  for  both  short-l 

long-term  management  of  the  water  rest 

the  St.  Johns  River  Water  Management 

(Lantz-PTT) 

W89-06873 


FINITE-ELEMENT  SIMULATION  OF 

GROUND-WATER  FLOW  IN  THE  VICINITY 
OF  YUCCA  MOUNTAIN,  NEVADA-CALIFOR- 
NIA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06868 

THREE-DIMENSIONAL  MODEL  SIMULA- 
TION OF  STEADY-STATE  GROUND-WATER 
FLOW  IN  THE  ALBUQUERQUE-BELEN 
BASIN,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-06869 

POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN AQUIFER  AND  ITS  USE  IN  MANAGE- 


MAPS  SHOWING  GROUND-WATER 
GROUND-WATER  LEVELS,  SPRING 
DEPTH  TO  GROUND  WATER,  BAS1 
RANGE  PROVINCE,  IDAHO, 

Geological   Survey,  Boise,  ID.  Water  B 

Div. 

J.  E.  Reed,  M.  S.  Bedinger,  W.  H.  Langer, 

Mulvihill,  and  J.  L.  Mason. 

Available  from  Books  and  Open  File  Re| 

lion,  USGS,  Box  25425.  Denver,  Co  8022 

Water  Resources  Investigations  Report  8: 

1984.  lp.  4  fig,  10  ref. 

Descriptors:        'Radioactive       waste 
'Groundwater    movement,    'Groundwal 
♦Maps,    'Idaho,    'Springs,   Groundwater 
Groundwater,  Water  table.  Aquifers. 

This  report  was  prepared  as  part  ol  a  pr< 
identify  prospective  regions  for  further  st 
tivc  to  the  isolation  of  high-level  nuclei 
Also  included  arc  selected  references  on 
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jic  and  hydrologic  studies  of  the  region   The 
m  groundwater  units  shows  boundaries  of 
iwater     units,     generalized     directions     o( 
j  water   flow    at    the    water    table,   areas   of 
I  discharge   to  streams  and   lakes,   areas  of 
I  discharge  b>    evapotranspiration   in  areas 
am  b\  groundwater  at  shallow  depths,  and 
tribulion  of  consolidated  rock  outcrops  and 
underlain  by  basin   fill.   Groundwater  units 
on  the  map  may  contain  one  or  more  areas 
jral  recharge  and  natural  discharge.   Some 
Iwater  units  comprise  closed  flow  systems  at 
iter   table;    that    is.    no   groundwater   flow 
across   the   groundwater   unit    boundaries, 
er.   groundwater   flow   may   occur   across 
mit  boundaries  in  basin-fill  or  consolidated 
luifers.  The  groundwater  levels  and  springs 
Mrs  the  altitude  of  the  groundwater  level 
e  discharge   and    temperature   of  selected 
The  groundwater  level  map  is  a  compila- 
water  level   measurements  taken  over  a 
of  \ears    However,  for  any  one  ground- 
tud\  area  the  measurements  generally  were 
uring  a  relatively  short  time  period.  Collec- 
the  groundwater  levels  show  the  regional 
ration  of  the  groundwater  surface.  Similar- 
■eported  values  for  individual  springs  were 
it    one    time;    however,    collectively    the 
were  measured  over  a  number  of  years. 
rompanying  map  shows  the  approximate 
i  groundwater  below  the  land  surface.  Line 
approximately    delineate    zones    within 
he  depth  to  groundwater  is  inferred  to  be 
t.  The  areas  delineated  as  possibly  having 
o  groundwater  of  >  500  ft  are  recognized 
g  potential  for  evaluating  prospective  envi- 
s  for  isolation  of  high-level  nuclear  waste 
isaturated  zone.  (Lantz-PTT) 
174 


.HOWING  GROUND-WATER  LEVELS 

S.  AND  DEPTH  TO  GROUND  WATER 

AND     RANGE      PROVINCE,      NEW 

«ico  Bureau  of  Mines  and  Mineral  Re- 

Socorro. 

idy.  D.  A.  Mulvihill,  D.  L.  Hart,  and  W 

:r. 

:from  Books  and  Open  File  Report  Sec- 

jS.  Box  25425,  Denver.  Co  80225.  USGS 

sources  Investigations  Report  83-41 18-B 

3  fig,  36  ref. 

>rs:  'Radioactive  waste  disposal 
water  level,  'Maps,  'Springs,  'Ground- 
■ew  Mexico.  Groundwater  budget. 

>rt  was  prepared  as  part  of  a  program  to 
respective  regions  for  further  study  rela- 
te isolation  of  high-level  nuclear  waste 
Jded  are  selected  references  on  pertinent 
and  hydrologic  studies  of  the  region  The 
iter  levels  and  springs  map  shows  the 
I  the  groundwater  level  and  the  discharge 
erature  of  selected  springs.  The  ground- 
el  map  is  a  compilation  of  water  level 
:nts  taken  over  a  number  of  years.  How- 
any  one  groundwater  study  area  the 
ents  generally  were  made  during  a  rela- 
rt  time  period.  Collectively,  the  ground- 
M  show  the  regional  configuration  of  the 
ter  surface.  Similarly,  the  reported 
individual  springs  were  taken  at  one 
ever,  collectively  the  springs  were  meas- 
a  number  of  years.  The  depth  to  ground- 
ip  shows  the  approximate  depth  to 
ter  below  the  land  surface.  Line  patterns 
tely  delineate  zones  within  which  the 
Sreundwater  is  inferred  to  be  >  500  ft 
J*"^  P°ssib|V  having  depths  to 
>l  >  500  ft  are  recognized  as  having 
or  evaluating  prospective  environments' 
an  ol  high-level  nuclear  waste  in  the 
1  zone.  (Lantz-PTT) 
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sources.  Socorro. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-06876 


GEOHYDROLOGY  OF  THE  GLACIAL- 
OUTWASH  AQUIFER  IN  THE  BALDWINS- 
VILLL  AREA,  SENECA  RIVER,  ONONDAGA 
COUNTY,  NEW  YORK,  ^uimjaua 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

T.  S.  Pagano,  D.  B.  Terry,  and  A.  W.  Ingram 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water   Resources   Investigations   Report   85-4094 
1986.  7p,  10  fig,  20  ref. 

Descriptors:  'Maps,  'Geohydrology,  'Seneca 
River.  'New  York,  'Glacial  aquifers,  Soil  types. 
Sand,  Gravel.  Ice.  Bedrock,  Infiltration.  Aquifers 
Potentiometric  level.  Well  yield,  Land  use 
Groundwater  budget. 

Seven  sheets  of  map  data  comprise  this  geohydro- 
ogic  report.  Sheet  1,  surficial  geology,  illustrates 
tne  distribution  of:  open  water  areas;  artificial  fill- 
made  land;  urban  land;  alluvial  silt  and  sand-  alluvi- 
al sand  and  gravel;  peat,  marl,  muck  and  clay-  lake 
silt  and/or  clay;  delta  sand  and  gravel;  beach' sand 
and  gravel;  out  wash  sand  and  gravel;  ice  contact 
sand  and  ground;  thick  till  cover  bedrock;  and  thin 
till  over  bedrock  over  the  Baldwinsville  Area 
Sheet  2,  geologic  sections,  shows  the  layering  of 
the  aforementioned  components  below  the  surface 
layer.  Sheet  3  illustrates  the  water  infiltration  of 
soil  zone  Sheet  4  depicts  the  aquifer  thickness. 
Sheet  5  illustrates  the  potentiometric  surface,  and 
Sheet  6  the  well  yield.  Finally,  Sheet  7  shows  the 
land  use  in  the  region,  specifically:  industrial  and 
extractive;  commercial  and  services;  transporta- 
lon;  farmland;  forestland;  residential;  open  public 
land;  and  water  and  wetlands.  (Lantz-PTT) 


BATHYMETRY    OF    LAKES    MARION    AND 
MOULTRIE,  SOUTH  CAROLINA 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 

G.  C.  Patterson,  and  S.  W.  Logan. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
iqb!,"   Resources   Investigations   Report   88-4062, 
1988.  2p,  7  fig,  8  ref. 

Descriptors:     'Bathymetry,     'Mapping,     'Lakes 
South  Carolina,  'Lake  Marion,  'Lake  Moultrie' 
Santee-Cooper,    Water    depth,    Contours,    Maps 
Reservoirs.  F 


Lakes  Marion  and  Moultrie  are  two  large  inter- 
connected reservoirs  in  the  Coastal  Plain  of  South 
Carolina.  Bathymetnc  surveys  during  1984-85  de- 
termined that  for  the  full-pool  water  surface  eleva- 
'«<™  h   the  volume  of  Lake   Marion   is 

1,425,000  acre-ft,  and  for  the  full-pool  water  sur- 
face elevation  of  75.0  ft,  the  volume  of  Lake  Moul- 
trie is  1,060,000  acre-ft.  These  volumes  are  consid- 
ered accurate  to  within  5%.  Comparison  with  vol- 
umes determined  in  1941,  when  the  reservoirs 
were  tilled,  shows  decreased  in  volume  of  73  000 
acre-it  in  Lake  Marion  and  30,000  acre-ft  in  Lake 
Moultrie.  These  changes  in  volume,  however  are 
subject  to  relatively  large  possible  error  because 
they  represent  relatively  small  differences  between 
rr  .!!Ve,^'frge  volumes'  and  because  the  accuracy 
ot  the  1941  volumes  is  not  known.  Measurements 
ot  sediment  inflow  and  outflow  and  of  deposition 
1te  SUg!^st  ,he  volu'ne  'osses  were  more  likely 
about  29,000  acre-ft  in  Lake  Marion  and  about 
1,600  acre-ft  in  Lake  Moultrie.  The  discrepancy  in 
the  estimate  of  volume  changes  does  not  affect  the 
(USGS?  °f  lhe  V°1Ume  comPu,a,ion  or  the  maps. 
W 89-068 80 


sm,™  DISTRIBUTION  OF  DIS- 
c  ,v'£S  AND  DOMINANT  CHEMI- 
Rnv.v^°VND  WAT£R.  BASIN  AND 
RO\  INCE,  NEW  MEXICO 

co  Bureau  of  Mines  and   Mineral   Re- 


STATISTICAL  SUMMARIES  OF  STREAM- 
ED™ RECORDS  IN  OKLAHOMA  AND 
PARTS  OF  ARKANSAS,  KANSAS  MISSOURI 
AND  TEXAS  THROUGH  1984,  M,J*OURI< 

Geological  Survey,  Oklahoma  City,  OK  Water 
Resources  Div. 


For  primary  bibliographic  entry  see  Field  2E 
W89-06885 


WATER  RESOURCES  OF  THE  ZUNI  TRIBAL 

Geological  Survey,  Las  Cruces,  NM    Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06891 


GROUNDWATER    IN   THE   SOUTHEASTERN 
UINTA  BASIN,  UTAH  AND  COLORADO 

Geological   Survey,   Salt   Lake  City,   UT  '  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06892 


w»™»EPINGS'   EIGHTEENTH   MISSISSIPPI 
WATER  RESOURCES  CONFERENCE,  1988 

Mississippi   State   Univ.,   Mississippi   State    Water 

Resources  Research  Inst. 

™LP!?I2™y  bibli°graphic  entry  see  Field  6B. 

HYDROGEOLOGY  OF  THE  EDWARDS  AOUI- 

FER  IN  THE  SAN  ANTONIO  AREA    TEXAS 

Geological  Survey,  San  Antonio,  TX    Water  Re- 
sources Div. 

«?inP«Lmf7  bibliographic  entry  see  Field  2F. 

W  oy-069 14 


£E?J°£  A  KNOWLEDGE-BASED  SURRO- 
GATE CONSULTANT  FOR  EVALUATING 
WASTE  DISPOSAL  SITES,  N° 

Lehigh  Univ.,  Bethlehem,  PA.  Graduate  School 
fi?ornP^m^y  b,bl'ographic  entry  see  Field  5E. 
Wo9-uo929 


GROUNDWATER  MAPPING:  THE  INFORMA- 
TION EXCHANGE  BETWEEN  MAP  USERS 
AND  MAP  MAKERS, 

Clark  Univ.,  Worcester,  MA.  Dept.  of  Geography. 
U.  J.  Dymon. 

Ava1™blv/r°,m  University  Microfilms  Internation- 
al,  300   N.   Zeeb   Road,   Ann  Arbor,   MI   48106 

?«r,  00Nr°'  ,8/08771-  Ph-D.  Dissertation,  1985! 
281p,  88  fig,  46  tab,  83  ref,  2  append. 

Descriptors:  'Mapping,  'Hydrologic  maps, 
Groundwater  budget,  'Groundwater  manage- 
ment, 'Surveys,  Groundwater  hydrology 
Groundwater  availability.  Groundwater  manage- 
ment, Model  studies,  Communication,  Information 
exchange. 

The  communication  linkages  between  map  makers 
and  map  users  during  the  initiation,  development 
and  evaluation  phases  in  the  production  of  hydro- 
logical  atlases  (HA)  were  surveyed.  A  normative 
communication  model  representing  an  ideal  com- 
municative format  was  developed.  The  ground- 
water maps  in  the  HA  series  chosen  for  the  study 
are  relatively  new  but  widely-circulated  and  form 
one  of  the  few  broad-base  integrated  groundwater 
mapping  efforts.  Establishing  the  existence  of  gaps 
between  the  needs  of  the  user  and  the  producing 
agency  (USGS)  may  yield  useful  guidelines  for 
improving  the  effectiveness  of  the  maps  through 
redesign,  content  modification,  or  educational  pro- 
grams. Procedures  also  may  be  suggested  by 
which  the  information  exchange  between  map 
users  and  map  makers  can  be  restructured  to 
ensure  a  more  consistently  useful  product  (Crem- 
mins-AEPCO) 
W89-06961 
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Field  8— ENGINEERING  WORKS 


Group  8A — Structures 

Ok  Tedi  Mining  Ltd.,  Port  Moresby  (Papua  New 

Guinea). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-05837 


AIR  CUSHION  SURGE  CHAMBERS  FOR  UN- 
DERGROUND POWER  PLANTS, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industriell  og  Teknisk  Forskning. 

For  primary  bibliographic  entry  see  Field  8C. 

W89-05896 

DESIGNING  UNLINED  PRESSURE  TUNNELS 
IN  JOINTED  ROCK, 

Institute  of  Water  Conservancy  and  Hydroelectric 

Power  Research,  Beijing  (China). 

For  primary  bibliographic  entry  see  Field  8C. 

W89-05897 


CALAVERAS  PROJECT  HIGH  HEAD  PRES- 
SURE TUNNEL, 

Electrowatt  Engineering  Services  Ltd.,  San  Jose, 

CA. 

For  primary  bibliographic  entry  see  Field  8C. 

W89-05898 

GEOTECHNICAL  CONSIDERATIONS  FOR 
DESIGN  OF  THIN  ARCH  DAMS, 

Army  Engineer  District,  Jacksonville,  FL.  Geo- 
technical  Branch. 
W.  T.  Novak. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  25,  No  4,  p  515-519,  Novem- 
ber 1988.  4  fig,  7  ref. 

Descriptors:  *Arch  dams,  *Dam  design,  "Dam 
foundations,  *Rock  properties,  *Engineenng  geol- 
ogy,  Deformation,   Stress  analysis,   Puerto  Rico. 

The  design  of  thin  arch  dams  requires  detailed 
knowledge  of  the  foundations'  deformation  charac- 
teristics, as  variations  in  the  foundation  deforma- 
tion can  affect  the  distribution  of  stress  in  the 
foundation  rock  which  can  in  turn  affect  the  stress 
distribution  within  the  dam.  This  paper  describes 
geotechnical  investigations  undertaken  for  a  thin 
arch  dam  near  Ponce,  Puerto  Rico.  These  investi- 
gations include  centerline  core  borings  and  pres- 
sure tests,  exploratory  adits,  in  situ  uniaxial  jacking 
tests,  rock  mass  classification,  bore  hole  video  log- 
ging, bore  hole  deformation  tests  (Goodman  Jack), 
age-dating  of  faults  and  shears  (potassium-argon 
dating),  trenching  of  faults  and  extensive  laborato- 
ry testing  of  rock  and  fault  material.  As  a  result  of 
these  investigations,  the  shearing  resistance  of  the 
discontinuities  within  the  foundation  rock  could  be 
determined,  and  a  method  for  determining  a  defor- 
mation modulus  along  the  foundation  axis  of  the 
dam  was  established.  (Sand-PTT) 
W89-05912 

RECTANGULAR     SHAFT     CONFIGURATION 
FOR  STORM  SEWAGE  OVERFLOW  STRUC- 
TURES, .  .,  „     ■ 
Liverpool  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

R.  Burrows,  and  K.  H.  M.  Ali. 
Proceedings  of  the  Institution  of  Civil  Engineers, 
Part  2  PCIEAT,  Vol.  85,  p  435-455,  September 
1988.  9  fig,  1  tab,  16  ref. 

Descriptors:  'Hydraulic  geometry,  *Sanitary  engi- 
neering, *Storm  wastewater,  *Storm-overflow 
sewers,  Sewer  system,  Stilling  basins,  Interceptor 
sewers,  Outfall. 

A  form  of  overflow  structure  is  presented  which  is 
appropriate  to  differential  head  applications  in 
places  where,  for  example,  an  interceptor  sewer 
runs  at  depth  beneath  the  level  of  the  overspill  pipe 
outfall.  A  configuration  is  presented  which  maxi- 
mizes the  chamber  retention  volume  while  keeping 
plan  dimension  compatible  with  those  of  conven- 
tional designs.  The  performance  of  this  structure  is 
verified  by  its  improved  particle  retention  efficien- 
cies over  a  Sharpe-Kirkbride  stilling  pond  chamber 
of  similar  dimensions,  this  being  extensively  em- 
ployed in  sewerage  practice.  Incorporation  of  stor- 


age provision  in  the  chamber  also  leads  to  reduc- 
tion in  overspill  occurrence.  (Author's  abstract) 
W89-05997 


HYDROPOWER  PROJECT  DESIGN  INCOR- 
PORATING SUBMERGENCE  COSTS, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Com- 
puter Science  and  Automation. 
S.  M.  Lele,  R.  B.  Norgaard,  and  D.  K. 
Subramanian. 

Journal  of  Environmental  Management 
JEVMAW,  Vol.  27,  No.  3,  p  307-323,  October 
1988.  2  tab,  26  ref,  append. 

Descriptors:  "Hydroelectric  power,  "Project  plan- 
ning, "Submerged  lands,  "Cost-benefit  analysis. 
Model  studies,  Siltation,  Construction,  India,  Dis- 
count rate.  Debt,  Optimization. 

A  simple  constrained  optimization  model  is  pro- 
posed for  the  benefit-cost  analysis  of  large  hydro- 
power  projects  that  considers  submergence  of 
land,  siltation,  delays  in  construction  and  heavy 
debt  burdens.  The  model  is  then  applied  to  two 
sites  in  India.  Using  the  potential  productivity  of 
an  energy  plantation  on  the  submergible  land  is 
suggested  as  a  reasonable  approach  to  estimating 
the  opportunity  cost  of  submergence.  Optimum 
project  dimensions  are  calculated  for  various  sce- 
narios. Results  indicate  that  the  inclusion  of  sub- 
mergence cost  may  lead  to  a  substantial  reduction 
in  net  present  value  and  hence  in  project  viability. 
Parameters  such  as  project  lifespan,  construction 
time,  discount  rate  and  external  debt  burden  are 
also  of  significance.  The  designs  proposed  by  the 
planners  are  found  to  be  uneconomic,  while  even 
the  optimal  design  may  not  be  viable  for  typical 
scenarios.  The  concept  of  energy  opportunity  cost 
is  useful  for  preliminary  screening;  some  projects 
may  require  more  detailed  calculations.  The  opti- 
mization approach  helps  identify  significant  trade- 
offs between  energy  generation  and  land  availabil- 
ity. (Author's  abstract) 
W89-06006 


COLLAPSING  96-INCH  SEWER  COMMANDS 
FAST  CURE, 

Metropolitan  St.  Louis  Sewer  District,  MO. 

J.  F.  Koeper,  and  L.  E.  Osborn. 

Public  Works  PUWOAH,  Vol.  119,  No.  12,  p  42- 

44,  November  1988. 

Descriptors:  "Collapse,  "Maintenance,  "Rehabilita- 
tion, "Sewers,  Tubes,  Pipes,  Deterioration,  St. 
Louis,  Hydrostatic  pressure,  Heat  treatment,  Eco- 
nomic impact,  Cost  analysis.  Pipes,  Tubes. 

A  quick  and  effective  means  of  repairing  infra- 
structure deterioration,  employed  by  the  Metropol- 
itan St.  Louis  Sewer  District  is  described.  In  July 
1987,  a  damaged  sewer  invert  beneath  a  busy  street 
threatened  temporary  shutdown  of  one  of  the  na- 
tion's largest  breweries.  The  lack  of  underlying  soil 
support,  combined  with  traffic  flow  and  soil 
weights,  weakened  the  invert,  causing  a  collapse 
capable  of  creating  serious  economic  disruption. 
The  pipe  was  reconstructed  without  disrupting 
flow,  with  a  process  involving  the  inversion  of  a 
special  resin-impregnated  felt  tube  through  the 
damaged  pipe,  using  hydrostatic  pressure.  The  hy- 
drostatic pressure  pushed  the  tube  forward  while 
pressing  it  tightly  against  the  irregular  walls  of  the 
old,  following  the  contours  of  the  old  sewer  exact- 
ly, easily  negotiating  bends  and  changes  in  grade, 
and  even  spanning  missing  sections.  After  the  tube 
was  in  place,  it  was  heat  cured  until  it  formed  a 
hard,  structurally  sound  new  pipe.  Because  it  fit 
tightly  against  the  existing  brick  pipe  and  had  a 
smooth  interior  surface  and  no  joints,  flow  capac- 
ity was  increased.  This  choice  proved  to  be  wise  in 
terms  of  cost  effectiveness,  time  and  disruption. 
(Miller-PTT) 
W89-06007 


PROGRESS    AND    PROSPECTS    IN    SOVIET 
HYDRO  ENGINEERING, 

For  primary  bibliographic  entry  see  Field  8C. 
W 89-06209 


DAM  CONSTRUCTION  AND  HYDROPC 

DEVELOPMENT  IN  USSR. 

Soviet    Committee    on    Large    Dams,    M 

(USSR). 

S.  I.  Sadovsky. 

International  Water  Power  and  Dam  Constr 

IWPCDM,  Vol.  40,  No.   12,  p  16-19,  Dec 

1988. 

Descriptors:  "Soviet  Union,  "Dams,  "Hydi 
trie  power,  "Electric  power  production,  R« 
development.  Water  resources  develq 
Europe,  Asia,  Siberia,  Hydroelectric  plants. 

The    locations   of   major   hydro   schemes 

Soviet   Union   are  described,   special   engii 

activities  are  discussed,  and  hydropower  cU 

ment  prospects  to  the  year  2000  are  rev 

Some  of  the  particular  engineering  challen] 

scribed  here  that  have  been  met  in  Soviet 

engineering  are:  composite  dams  on  soft-soi 

dations,  concrete  dams  on  rock  foundation 

dams,  and  embankment  dams.  Embankmen 

have  been  preferred  for  areas  of  seismic  a 

Utilization  of  hydro  potential  will  soon  reat 

in   the   European   USSR.   For  this   reason 

development  is  expected  to  be  mainly  in 

northern  and  southern  regions  of  this  territt 

in  the  Asian  part  of  the  country.  The  restric 

suitable  sites  in  Europe  has  led  to  increasec 

small  hydro  plants  in  this  area.  The  econo 

feasible  potential  of  Siberia  and  the  Far  I 

ceeds  720  TWh,  which  represents  about  twi 

of  the  total  economically  feasible  hydro  p 

of  the  country.  The  hydropower  resources  i 

ria  and  the  Far  East  are  characterized  b; 

abundant  in  water  and  having  considerab 

thus  favoring  the  construction  of  large  hyt 

trie  power  stations.  Overall,  utilization  of 

dropower  resources  in  Siberia  and  the  F 

could  provide  an  annual  growth  of  electric 

totaling   183  TWh,  with  new  installed  ca 

totalling  about  43  GW.  Hydropower  devel 

in  Central  Asia  and  Kazakhstan  will  provi 

total  annual  output  of  about  40  TWh,  t! 

installed  capacity  of  new  hydropower  plant 

senting  40  GW.  (Rochester-PTT) 

W89-06210 

HEAD  LOSS  THROUGH  POROUS  DIKI 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  an 
ronmental  Engineering. 
For  primary  bibliographic  entry  see  Field  i 
W 89-06241 

BRIEF    INTRODUCTION    TO    THE   1 
STOKE  PROJECT, 

British   Columbia   Hydro   and   Power  Ai 

Vancouver. 

For  primary  bibliographic  entry  see  Field  i 

W 89-06242 


FLOW  ESTABLISHMENT  IN  HELICA 
RUGATEDPIPE, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  < 

gineering. 

For  primary  bibliographic  entry  see  Held 

W89-06246 

MULTICRITERION  ANALYSIS  IN  1 
CAL-ECONOMIC  CALCULATIONS  < 
DROPOWER  AND  WATER-MANAG 
FACILITIES, 

For  primary  bibliographic  entry  see  Field 
W89-06266 

FLOOD  CONTROL  STRUCTURES  OF 
GRAD,  v, 

A.  P.  Kosinskii,  Y.  M.  Sevenard,  S.  N.  K.U 
and  A.  A.  Vavilov.  ~~An 

Hydrotechnical  Construction  HYCOAK, 
No.  2,  p  92-96,  August  1988.  5  fig,  5  ref.  T 
from  Gidrotekhnicheskoe  Stroitelstvo,  Nc 
24,  February  1988. 

Descriptors:  "Flood  protection,  'Flood 
"Floodproofing,     "Levees,     "Dams,      L 
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R.   Earth   dams,   Rockfill   dams.   Navigation 
i  Water  conveyance.  Conveyance  structures. 

.Ian  developed  in  1977  to  protect  Leningrad 
flooding  included  a  protective  structure  of 
'  m  extending  across  the  Gulf  of  Finland 
(torskaya  on  the  right  shore  across  Kotlin 
to  Lomonosov  on  the  left  shore,  two  navi- 
structures  open   for  passage  of  ships  and 
with  gates  capable  of  being  closed  in  thirty 
s,  and  six  water-conveyance  structures.  The 
lion  and  water  conveyance  structures  are 
nded  by    II   earth-rock   levees.   A  manage- 
ystem  was  needed  that  would  provide  effi- 
oordmation  of  the  works  of  numerous  orga- 
ns  participating    in    creating    the   complex 
he  start  of  construction   until   putting  the 
into  operation.  The  levees  and  navigation 
iter-conveyance  structures  are  being  con- 
I  a  highway  will  be  constructed  on  top  of 
n.  and  work  on  amenities  on  the  adjacent 
of  the  Gulf  of  Finland  are  to  be  completed 
Reimer-PTT) 
i267 


sec  during  construction  are  conveyed  by  two  1 1  x 
II  m  tunnels.  The  total  mass  of  the  equipment  and 
steel  structural  elements  will  be  more  than  50  000 
tons  and  the  calculated  cost  of  the  project  will  be 
a.  least  10  million  ruble,  A  h.ghly  technolog  cally 
efficient  radial  gate  with  sliding  bearings  mlde  of 
wood-lammated  plastic  DSP-Bg,  and  f  hydrauh- 
cally  controlled  polyethylene  seal  was  developed 
at  the  service  gates  capable  of  regulating  dis- 
charges at  head  up  to  200  m.  In  addition,  ver.ical- 
W  sliding  emergency-guard  and  guard  gates  on 
DSP-Bgt  slides  with  hydraulic-acting  polyethylene 
seals  were  developed.  The  high-head  outlet  works 
design  required  the  consideration  of  using  an  up- 
Reirner-PTT)  ^  Wi'h  *  ShUt"°ff  devi«  (White- 
W89-06270 


EXPERIENCE  OF  ON-SITE  INVESTIGATIONS 
OF  THE  CAVITATION  EROSION  OF  HY 
DRAULIC  TURBINES,  HY' 

W89P0r627afy  b'bliograPh,c  entrV  s«  Field  8C. 


n«£T!°,™OF    THE    STRESS-STRAIN 
MODEL^  TES    °N    A    STRAIN" 

ivnsh,  V.  F.  Prostak.  and  V.  N.  Khimin 
ichmcal  Construction  HYCOAR    Vol   22 
»  109-1 13.  August  1988.  9  fig,  3  ref.  Trans- 
>m  Gidrotekhmcheskoe  Stroitelstvo,  No  2 
February  1988.  '    ' 

lore:  'Locks.  'Gates.  'Structural  Models, 
ites.  Stress  analysis,  Stress,  Strain,  Stress- 
rves.  Water  stress.  Strain-gauge  model, 
tnbution. 


DESIGN,  TECHNOLOGY  OF  MANUFACTURF 
AND  INSTALLATION  OF  PRESTRESSED  AN 
CHORS  FOR  SUPPORTING  THE  UNDER" 
GROUND  WORKINGS  OF  THE  'OU1RV 
PUMPED-STORAGE  STATION  CHAIRA 

L.  Popova. 

Hydrotechnical  Construction  HYCOAR  Vol  22 
No.  2  p  126-131,  August  1988.  7  fig.  Translated 
from  Gidrotekhmcheskoe  Stroitelstvo,  No  2  p  48 
53,  February  1988.  v 


Structures — Group  8A 

with  consideration  of  the  conditions  at  the  con- 

tion'Tihf  H3t  ^  "me  °f  dammmS  and  Po- 
tion  of  the   discharges  expected   on   these   days 

Discharges  within  limits  from  the  design  to  the 
probable  were  taken  into  account  in  the  investiga 
tion,  and  the  maximum  velocities  and  fall  on  The 
embankments  and  the  amount  of  necessary  fill  ma- 
Ti  u  T'u  de!ermin«l.  These  investigations  es- 
tablished that  the  design  width  of  the  cut  in  the 

2o£    namH  equa^  '°  10°  m'  could  be  reduced  ^ 
20%.  Based  on  the  results  of  this  project  it  can  be 

schei  6d  f^  Whuen  SelectmS  ^e  damming 
scheme,  preference  should  be  given  to  a  multiem 
bankment  scheme.  The  advantages  over  the  on™ 
embankment  are  a  reduction  of  the  damming  time 
and  savings  of  construct.on  materials,  especially 
concrete  tetrahedra.  In  addit.on,  with  an  appron 7- 
ate  fall  and  number  of  damming  sites  it  is  aho 
possible  ,o  use  only  rock  mass  and  outsize  The 
multiembankment  scheme  of  damming  can  be  rec- 
ommended when  the  axes  of  the  emblements  Ire 

ana  fall  tf,'"  *pan  f°r  an*  des'g"  dischargl 

and  tall.  (White-Reimer-PTT) 

W89-06274 


BUOTLANTLJUETTON  *"  OBSTRUCTED  ROUND 

of r^alFTeChn^al  UmV'  Athens  <Gree«)-  Dept. 
ot  Civil  Engineering.  F 

W8r9P0r6278ry  b'bliographlc  entry  see  Fjeld  8B. 


-gauge  model  makes  it  possible  to  study 
k  of  miter  gates  and  to  investigate  the 
am  state  jointly  or  separately  from  the 
tic  pressure  and  nonuniformity  of  support 
«s.  Nonuniformity  of  support  in  the  posts 
to  the  presence  of  gaps  between  the 
ads.  to  the  occurrence  of  a  wedge-shaped 
e  miter  post,  and  to  spreading  of  the  lock 

walls  during  its  filling  with  water  and 
sonal  temperature  variations.  Loading  of 
has  a  cyclic  character  not  just  due  to  the 

"lling  and  emptying  cycles.  The  results 

during  a  rise  (or  drop)  of  the  upper  pool 
simply  a  monotonic  change  of  beams  and 
urs  ,n  individual  parts  of  the  metal  struc- 
;ne  leaf,  but  additional  cyclicity  occurs 
tatoplastic  deformation  the  prerequisites 

a  lor  the  occurrence  of  cracks.  The 
tion  of  the  rate  of  strain  in  regions  abut- 
flanges  of  the  downstream  horizontal 
the  posts  is  determined  to  a  considerable 
■imer-'pTT  C°nStruCtion  of  the  section. 
9 


CHNOLOGICAL  SOLUTIONS  AND 
*5£.J2E    MECHAMCAL    EQUl£ 

SkL°VMBSn;f^0nl0l0V'YA 

!n'eal,  Construction  HYCOAR,  Vol.  22 

ekhnlh  U,8US,c1988    8  "«'  Translated 
f  1988  Str0|telstvo,  No.  2,  p  35- 

a.«Hy£0?leC,,,i?oPlamS'    *P°Wer  PlantS. 

nTards  t  I  U.SSR'  DeS'gn  cri,eria' 
Jrn  technology.  Structure,  Struc- 
eenng.  Earth-rock  dams.  Erosion  con- 

*L.^Km' Rogun  H*droel— 

■Hydroelectric  powerplant  site  is  in  a 
»L,  .3CCeSS  canyon  intersected  by 
■2  mm/  xuense  tec,onic  movements 
icTi^r  ^Jmain  struc,^es  of  the 
unH  ,n?ude   a  335  m  high  rock- 

underground  structure  of  the%ower- 

n5  «lr,POra7  diversion  'unnels;  serv- 
nd  structures  for  protecting  the  salt  bed 
n-  I  ne  discharges  of  up  to  3760  cu  m/ 


Descriptors.  'USSR,  'Anchors,  'Pumped  storage 
'Prestressed  anchors,  Design  criteria,  S 
standards,  Technology,  Manufacturing,  Instalfa 
tion,  Cnaira  pumped-storage  station. 

The  Chaira  pumped  storage  station  design  imposed 
the  following  requirements  on  deep  prestressed 
anchors  of  the  machine  hall:  depth  of  installation 
20  m;  bearing  capacity  under  operating  load  of  120 
tons  and  under  a  check  load  of  160  tons;  presence 
ot  reliable  corrosion  protection  ensuring  a  service 
ife  of  at  least  59  years;  possibility  of  regulating  the 
ensile  stress  ,n  case  the  values  of  the  checUoad 
are  exceeded  as  a  result  of  stress  relief  of  the  rock 
mass;  sufficient  flexibility  of  the  anchors  allowing 
assembly  in  tunnel  workings  with  a  diameter  up  to 
Y  m'  'he  technology  of  manufacturing  the  an- 
chors calls  for  cleaning  rust  from  the  wire  ropes 
with  Ikosite,  cement  grout  and  Anticorin,  and  pro- 
tecting the  metal  parts  of  the  anchor  against  lone- 
term   underground  conditions.   In  assembling  the 

Hon  %  ?Kmary  attention  is  Paid  to  a  "ght  connec- 
tion of  the  separating  packer  with  the  bundle  of 
ropes  and  pipes.  Observations  of  the  behavior  of 
the  anchors  are  carried  out  by  means  of  dynamo- 
meters mounted  on  them.  Minimum  changes  have 
been  recorded  m  the  force  of  tension  in  Ihe  roof 
and  an  increase  of  this  force  up  to  15  tons  in  parts 
ofjhe  walls  of  the  machine  hall.  (White-Reimer- 

W89-06273 


BIG  RESERVOIRS  LINED  IN  DAYS 

Rainbow    Municipal    Water    District,'  Fallbrook, 

J.  Perry,  and  D.  Martinson. 

VoTmnr§rn  ng,an,d<  Management  WENMD2, 
Vol.  135,  No.  12,  p  44-45,  December  1988. 

KSiESS*     *Reservoir    "nings,     'Maintenance, 
Past,        Poi     Rese™0,rs'     Vegetation,     Asphalt 

£S£c3K  Excavat,on' Leakage'  ^; 

The  Rainbow  Municipal  Water  District  in  South- 
ern California,  serving  a  large  portion  of  San 
Diego  County,  installed  new,  one-piece  liners  in 
two  large  reservoirs  in  just  over  a  week.  Lining  the 
reservoirs  with  asphalt  would  have  required  taking 
hem  out  of  service  for  three  months.  Moreover 
the  large  amount  of  vegetative  growth  required  a 
continuous  and  impregnable  liner.  Therefore  the 
district  selected  80-mil  high-density  polyethylene 
as  the  liner  material.  With  this  material' separate 
sheets  can  be  fused  together  to  seam  the  joints  The 
andThl  UP  thf  ?3ter  in  the  B°nsall  Reservoir 

davs  fnV,nm,°Ved  thJ  eX'Sting  liner  Wlthin  th^e 
fen  r°n  ^"d,  test,"g   of  the   new   liner 

(95,000  square  feet)  took  only  five  days.  The  North 
Reservoir  was  then  renovated  and  relined  (72  000 
square  feet)  in  the  same  period  of  time  Both 
reservoirs  are  back  in  use.  with  no  loss  in  service  to 
Rainbows  customers,  and  with  significant  water 

TITs  Kr°Ught,  about  by  eliminating  the  leakage 
that  had  been  taking  place.  (Doria-PTT) 


THREE-EMBANKMENT  DAMMING  OF  THF 
DIVERSION    CANAL    AT    THE    CONSTRI^C 

Zl£^lTE  OF  THE  HOA  binh  Sode: 

VELOPMENT  IN  VIET  NAM 

rndTTBp8Nheenk°'  °'  M'  Bachi'110'  L  M-  Bachillo, 

Hydrotechnical  Construction  HYCOAR    Vol    22 

frnmr^i  '  I  Ku1'  f"?™  1988'  7  ^  Translated 
trom  Gidrotekhmcheskoe  Stroitelstvo,  No  2  p  52- 
55,  February  1988.  H 

Descriptors.   Dams,    'Rockfill   dams,    'Dam   con- 
struction,   'Dam    design.    'Hydroelectric    plan," 
Diversion   channels,    'Viet    Nam,    Multiembank 
mm  dams.  Canals,  Hoa  Binh  Hydro  Project    Da 

The  damming  of  the  diversion  canal  with  the  trans- 
fer of  the  river  discharges  to  diversion  tunnel  No 

stages  anThry  '  '986  comPleted  one  of  the  main 
stages  in  he  construction  of  the  hydro  develop- 
ment on  the  Da  (Black)  River.  Hydraulic  investi- 
gations were  preliminarily  conducted  on  a  model 


WORKSHOP     DESIGN     FOR     RAINWATFR 
ROOmiCHMENT  SYSTEMS:  A  TRAIMNG 

to'n'vA11'1  San'tation  for  Health  Pr°Ject.  Arling- 
W8r9Por6602y  b'bll0grapnic  "to*  see  Field  3B. 


A  ?RRAKfNlSS  SGEN  F°R  SPRING  CAPPING: 

Water ^and  Sanitation  for  Health  Project,  Arling- 

L°rQPnlTn,ry  bibli°graPhic  entry  see  Field  4B. 
W  89-06603 


TtAcXhapa^u/let  contRol  structure 
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Field  8— ENGINEERING  WORKS 


Group  8A — Structures 

C.  R.  Nickles,  and  T.  J.  Pokrefke. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Waterways  Exper- 
iment Station  Technical  Report  HL-88-29,  Novem- 
ber 1988.  50p,  1  fig,  7  tab,  27  plates. 

Descriptors:  "Check  structures,  "Hydraulic  struc- 
tures, "Outlets,  "Atchafalaya  River,  "Louisiana, 
"Hydraulic  models.  Flow  control,  Slope  stability, 
Flow  velocity,  Dams,  Wax  Lake,  Flow  discharge, 
Leaves. 

This  investigation  was  concerned  with  the  devel- 
opment of  plans  for  a  stone  control  structure  in  Six 
Mile  Lake  to  maintain  a  flow  distribution  of  70% 
down  the  Atchafalaya  River  toward  Morgan  City, 
LA,  and  30%  down  Six  Mile  Lake  to  the  Wax 
Lake  Outlet  channel  for  nonflood  periods,  < 
550,000  cfs  Atchafalaya  Basin  discharge.  The  study 
indicated  that  the  desired  flow  distribution  could 
be  obtained  with  a  stone  structure  in  Six  Mile  Lake 
connected  to  the  West  and  South  Protection 
Levees  by  earthen  overflow  levees.  The  stone 
structure  began  at  the  right  bank  end  of  the  earth- 
en levee,  sta  17  +  00,  extended  for  332.5  ft  at  el  1 1.3 
with  a  30-ft  crown,  sloping  down  at  IV  on  10H  to 
el  7.5,  continuing  at  el  7.5  with  a  30-ft  crown  for 
1,100  ft,  sloping  down  to  el  -2.0  at  sta  32  +  00.5, 
continuing  for  1,100  ft  at  el  -2.0  with  a  10-ft  crown, 
sloping  up  to  el  11.3,  continuing  at  el  11.3  with  a 
30-ft  crown  for  345.5  ft  to  tie  in  to  the  earthen 
Cypress  Island  cutoff  levee.  The  stone  structure 
had  side  slopes  of  IV  on  3H  on  the  upstream  face 
and  IV  on  4H  on  the  downstream  face.  Stability 
berms  that  extended  181.5  ft  upstream  and  200  ft 
downstream  of  the  axis  of  the  structure  were 
placed  at  el  -5.0.  The  earthen  levee  on  the  right 
bank  was  constructed  at  el  11.3  and  the  levee  on 
Cypress  Island  was  constructed  at  el  10.8.  This 
structure  produced  flow  distributions  ranging  from 
27%  at  the  lower  flows  to  about  35%  for  flows 
near  550,000  cfs.  Velocities  ranged  from  about  12 
ft/sec  in  the  notch  to  9  ft/sec  1,000  ft  below  the 
axis  of  the  structure.  This  was  the  nearest  to  the 
desired  70-30%  distribution  with  the  lowest  veloci- 
ties of  all  plans  tested.  (Author's  abstract) 
W 89-06664 


STATISTICAL  QUALITY  CONTROL  OF  ENGI- 
NEERED EMBANKMENTS, 

Nexus  Associates,  Wayland,  MA. 

For   primary   bibliographic   entry   see   Field    8D. 

W89-06666 


STRUCTURES  IN  THE  STREAM:  A  HISTORY 
OF  WATER,  SCIENCE,  AND  THE  CIVIL  AC- 
TIVITIES OF  THE  U.S.  ARMY  CORPS  OF  EN- 
GINEERS, 1700-1861, 

Carnegie-Mellon  Univ.,   Pittsburgh,  PA.  Coll.  of 

Humanities  and  Social  Sciences. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-06967 


scour  pit  depth  increases,  the  flow  velocity  near 
the  bed  decreases,  until  a  point  is  reached  when 
this  form  of  erosion  ceases.  The  development  of 
the  scour  pit  is  divided  into  three  phases:  (1)  direct 
removal  of  rock  fragments,  (2)  dislodgement  of 
rock  fragments  under  hydrodynamic  forces,  and 
(3)  grinding  of  loose  rocks  against  each  other  with 
the  smaller  ones  being  carried  away  by  the  flow 
(abrasive  phase)  At  the  Tarbela  Dam,  where  rocks 
are  metamorphosed  limestones,  the  difference  be- 
tween the  actual  and  the  calculated  scour  depth 
ranged  from  -4.53  to  23.8%.  Comparable  figures 
for  the  Stikine  River  were  -40.6  to  34.5%.  (Nega- 
tive values  mean  that  calculated  values  exceeded 
actual  values.)  (Rochester-PTT) 
W89-06211 


REJECTION  BORES  IN  RECTANGULAR 
POWER  CANALS, 

Detroit  Water  and  Sewerage  Dept.,  MI. 

M.  A.  Gill. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  12,  p  38,40-42,  December 

1988.  2  fig,  1  tab,  3  ref. 

Descriptors:  "Bores,  "Waves,  "Switching  surges, 
"Hydraulic  engineering,  "Head  flumes,  "Shock 
loads,  "Hydroelectric  plants,  Mathematical  analy- 
sis, Slope,  Canals. 

When  electrical  load  is  suddenly  rejected,  one  or 
more  turbines  at  a  hydro  plant  may  go  out  of 
operation.  The  total  discharge  water  going 
through  the  turbines  is  thus  suddenly  reduced,  or 
even  becomes  zero,  when  load  is  completely  re- 
jected. Such  abrupt  changes  in  discharge  lead  to 
the  formation  of  surges  in  a  power  canal;  these  are 
termed  rejection  bores.  Bores  are  groups  of  waves 
that  travel  together  at  the  same  speed.  They  also 
are  called  positive  surges  in  the  hydraulic  litera- 
ture, whereas  surges  that  form  upon  sudden  ac- 
ceptance of  load  are  called  negative  surges.  Direct 
approximate  solutions  are  presented  for  computing 
the  characteristics  of  rejection  bores  in  sloping 
canals.  Two  examples  are  solved  using  a  1.609-km 
channel  of  rectangular  section  9.14-m  wide,  with  a 
Manning  value  of  0.014,  a  bed  slope  of  0.0002,  and 
delivering  28.3  cu  m/sec  to  the  headworks  of  a 
power  plant.  (Author's  abstract) 
W89-06213 


8B.  Hydraulics 


FUNDAMENTAL  INVESTIGATION  OF  GRAV- 
ITY CURRENTS  WITH  VARYING  DENSITY, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-06060 


CALCULATION  OF  THE  DEPTH  OF  SCOUR 
IN  ROCK  DOWNSTREAM  OF  A  SPILLWAY, 

T.  H.  Akhmedov. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  12,  p  25-27,  December 
1988.  1  fig,  2  tab,  19  ref. 

Descriptors:  "Scour,  "Spillways,  "Rock  properties, 
"Erosion,  Mathematical  analysis.  Design  criteria, 
Abrasion,  Pakistan,  Canada,  Bed  load 

A  method  is  described  for  determining  the  depth 
of  river  bed  scouring  caused  by  spillway  discharge 
and  it  is  applied  at  two  sites,  Tarbela  Dam,  Paki- 
jtan,  and  or  Ihe  Stikine  River,  Canada.  Initially, 
flow  volume  will  break  off  fragments  of  rock.  As 


SIMPLIFIED  PROCEDURE  TO  EVALUATE 
LIQUID  COLUMN  SEPARATION  PHENOM- 
ENA, 

Universidad     Nacional     Autonoma     de     Mexico, 
Mexico  City.  Inst,  de  Ingenieria. 
R.  Carmona,  J.  L.  Sanchez,  and  L.  Carmona. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.   12,  p  42-46,  December 
1988.  6  fig,  17  ref. 

Descriptors:  "Cavitation,  "Column  separation, 
"Penstocks,  "Hydraulic  engineering,  "Air  entrap- 
ment, "Mathematical  analysis,  "Surges,  Hydroelec- 
tric plants,  Valves,  Pipelines,  Hydrodynamics, 
Mexico,  Water  pressure. 

Several  procedures  are  available  for  evaluating 
liquid  column  separation  phenomena  in  horizontal 
penstocks.  Some  are  quite  complicated  and  offer 
quite  accurate  results;  others  are  rather  simple,  but 
give  results  that  are  to  approximate.  It  is  shown 
that,  with  some  slight  modifications,  it  is  possible 
to  employ  the  well-known  method  of  characteris- 
tics for  analyzing  liquid  column  separation  prob- 
lems. For  transient  pressure  surges,  it  was  found 
that  during  the  first  three  steps  (each  step  includes 
first  a  positive  wave  and  then  a  negative  wave) 
after  a  valve  is  suddenly  closed,  the  results  evaluat- 
ed using  the  proposed  method  agree  well  with 
laboratory  measurements,  both  in  magnitude  and 
time.  The  procedure  has  been  applied  to  water 
column  separation  confined  at  any  end  of  a  pipe- 
line, but  it  can  be  used  to  evaluate  column  separa- 
tion pressures  produced  either  by  combined  evapo- 
ration-air release  or  by  air  inclusion.  The  method 
was  used  to  compute  water  column  separation  at 
the  upstream  ends  of  the  Rio  Uspanapa  pumping 
plant,  Veracruz,  Mexico,  and  Armeria-Manzanillo 
pumping  plant,  Colima,  Mexico.  (Rochester-PTT) 
W 89-062 14 


HEAD  LOSS  THROUGH  POROLS  DIKE 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  an< 

ronmental  Engineering. 

S.  C.  Jain,  F.  M.  Holly,  and  T.  H.  Lee. 

Canadian  Journal  of  Civil  Engineering  C 

Vol.  15,  No.  5,  p  766-775,  October  1988.  K 

ref. 

Descriptors:  "Dikes,  "Dams,  "Rockfill  dam 
barriers,  "Powerplants  head  loss,  Cooling 
Scale  model  tests,  Porous  media,  R 
number,  Velocity,  Friction,  Friction  loss 
friction.  Commonwealth  Edison,  LaSalle  < 
Illinois. 

Porous  dikes  have  been  proposed  for  use  ii 
ing  access  of  fish  to  cooling  water  intakes  ii 
plants  using  large  cooling  ponds  for  heat 
tion.  The  full-scale  experiments  on  the  pop 
material  proposed  for  Commonwealth  1 
LaSalle  County  power  plant  confirmed  t 
Darcy,  non-quadratic  head-loss  character 
porous-dike  flow,  and  confirmed  the  dep 
of  the  friction  factor  on  both  the  Reynolds 
and  in-place  material  properties.  A  new  \ 
gradient  procedure  was  developed  for  de 
tion  of  the  bulk  head-loss  coefficient,  velc 
ponent,  and  friction  factor  for  the  expe 
tests.  The  velocity  exponent  n  was  found  t< 
for  both  the  loose  and  compact  30.5  en 
stone  dikes,  and  parameter  theta  (shape  f 
the  1/2  power  /dimensional  empirical  pa 
was  0.46  s/m  to  the  1/2  power  for  the  lo 
and  0.38  s/m  to  the  1/2  power  for  the 
dike.  Limited  schematic  tests  on  the  effec 
clogging  by  floating  debris  indicated  an  ai 
Reynolds-number-dependent  head-loss  cc 
from  0.3  to  1.6.  (White-Reimer-PTT) 
W89-06241 


HEAD  LOSSES  AT  MANHOLES  WIT 
DEGREE  BEND, 

National  Water  Research  Inst.,  Burlingtor 

io).  Rivers  Research  Branch. 

J.  Marsalek,  and  B.  J.  Greek. 

Canadian  Journal  of  Civil  Engineering  < 

Vol.  15,  No.  5,  p  851-858,  October  1988. 

fig,  6  ref. 

Descriptors:  "Sewer  systems,  "Head  loss, 
conduit  flow,  "Pipe  flow,  "Flow  resistan 
lines,  Manholes. 

Head  losses  are  affected  by  the  flow 
manhole  geometry,  and  the  type  of  flov 
increase  linearly  with  the  velocity  head 
coefficient  of  proportionality  is  defined  as 
loss  coefficient.  Because  the  changes  in 
cross-sectional  area  and  direction  encou 
these  manholes  are  greater  for  surcharg 
than  for  open-channel  flows,  the  head 
surcharged  manholes  are  also  greater.  Ai 
geometrical  parameters  of  surcharged 
with  a  90  degree  bend  and  no  change 
diameter,  the  benching  had  the  most  pr< 
effect  on  the  head  loss,  followed  by  th< 
manhole  size  (width),  and  the  base  sh 
lowest  head  losses  were  found  for  a  de: 
full-pipe  depth  benching  of  increased  wi 
observed  head  losses  were  barely  sensiti 
variations  in  the  relative  manhole  size  t< 
smaller  manholes  deflected  better  flow 
outfall  and  produced  somewhat  smal 
losses.  The  losses  observed  for  square  a 
base  manholes  were  almost  identical.  By  i 
the  outfall  diameter,  the  head  loss  coeffu 
typically  be  reduced  by  5-19%.  (Whit( 
PTT) 
W89-06245 


FLOW  ESTABLISHMENT  IN  HELIC 
RUGATED  PIPE, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of 

gineering. 

C.  D.  Smith. 

Canadian  Journal  of  Civil  Engineering 

Vol.  15,  No.  5,  p  912-915,  October  1988 

fig,  6  ref. 
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ENGINEERING  WORKS— Field  8 


ptorv     "Head     loss.  •Pipes.     'Pipe     flow, 

•Pipelines.    'Flow  characteristics.    Flow 

I  *Flow   resistance.  Flow   velocity,   Flow 

.  Flow  rates.  Helical  corrugated  pipe.  Cor- 
I  pipe. 

•corrugated  steel  pipe  does  not  have  the 
sad  loss  characteristics  as  circular  corrugat- 
.  Model  pipes  107  mm  inside  diameter  and 
long  were  used  to  determine  the  develop- 
sad  loss.  Standard  corrugations  were  simu- 
wi  helix  angles  of  61.0  and  71.4  degrees 
sted.  About  12  diameters  of  pipe  length 
quired  to  obtain  fully  established  flow,  and 
for  the  development  head  loss  of  0.2  times 
icity  head  was  indicated.  This  loss  should 
i  to  the  other  losses  in  the  system,  calculat- 
jonventional  manner,  to  find  the  total  head 
hite-Reimer-PTT) 
!46 


IMENSIONAL    STEADY    STATE    UN- 
ITED WATER  FLOW  IN  HETEROGE- 
NOUS   WITH    AUTOCORRELATED 
IDRAULIC  PROPERTIES, 

ural     Univ..    Wageningen    (Netherlands). 

Hydraulics  and  Catchment  Hydrology 

nary   bibliographic   entry   see   Field   2G 


One  of  the  parameters  necessary  for  calculating  the 
hydrodynamics  of  natural  channels  is  the  Chezv 
roughness  coefficient.  The  most  frequently  used 
formulas  for  determining  the  coefficient  are  the 
Stnckler  Miller,  Gladki-Gavor,  and  Poland  The 
values  of  the  average  velocity  differ  considerably 
depending  on  the  formula  used  for  calculating  the 
coefficient.  Due  to  the  differences  in  the  results 
depending  on  which  formula  was  used,  measure- 
ments were  taken  for  different  stages  and  dis- 
charges for  five  rivers  in  southern  Poland.  A  com- 
parison ot  the  actual  measurements  with  the  calcu- 
lated values  indicates  the  Gladki-Gavor  formula 
for  calculating  the  Chezy  roughness  coefficient  is 
the  closest  to  the  actual  measurements  for  the 
streams.  (White-Reimer-PTT) 
W89-06272 


OCEAN  OUTFALLS.  I 
FIELD  FORMATION, 

Georgia  Inst,  of  Tech., 
Engineering. 

WO8r9P06275y  blbliographic  entrv  see  FieW  5E 


SUBMERGED  WASTE- 

Atlanta.  School  of  Civil 


ERATION      OF      BANK      STORAGE 

DETERMINING       THE        POWER 

r  OF  A  HYDROELECTRIC  STATION 

:ksandrovskii,  and  N.  K.  Litvin. 
hmcal  Construction  HYCOAR    Vol    22 
81-84.  August   1988.   1  tab,   1  fig,  5  ref 
.  wOIH  Gldrotekhnicheskoe  Stroitelstvo 
4-16.  February  1988. 

rs:  'Power  stations,  'Hydroelectric 
torage  reservoirs.  'Bank  storage  'Stor- 
ity.  'Reservoir  storage.  'Design  criteria 
tea  analysis,  Mathematical  equations 
ical  studies,  Safety,  Surface  water  Sub- 
tler,   Groundwater,    Regulated    flow 


iction  of  surface  and  subsurface  waters 
it  increasing  streamflow  regulation  is  not 
i  account  in  the  practice  of  designing 
ans  The  effect  of  this  interaction  de 
the  hydrogeological  parameters  of  the 
ing  rocks  (permeability  coefficient,  hy- 
Tusivity,  storage  coefficient,  etc.)  The 
pt  groundwaters  in  such  a  formulation 
'o  a  free-surface,  unsteady,  nonuni- 
ge  t.ow.  The  proposed  method  of  taking 
ction  into  account  using  mathematical 
is  aided  by  computers,  makes  it  possible 

the  effect  of  the  indicated  factor  on  any 
riropower  facility.  In  the  general  case 
n  reduces  to  the  solution  of  a  nonlinear 

equation  of  three-dimensional  seepage 
ehminary  evaluation  of  taking  into  ac- 

»ect  of  the  interaction  of  surface  and 
waters  for  the  example  of  a  hydrosta- 

seasonal  reservoir  made  it  possible  to 
i  effects  with  respect  to  an  increase  of 
ty 'within  0.4-0.9%  and  with  respect  to 
of  useful  storage  of  the  reservoir  within 
■  refinement   should   be  added   to   the 

safety  of  the  power  indices  of  the 
lrostation.  (White-Reimer-PTT) 


££!££  OUTFALLS.  II:  SPATIAL  EVOLUTION 
OF  SUBMERGED  WASTEFIELD 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

W8r9P06276y  bibl'0graphic  entrv  see  Fie'd  5E. 


COEFFICIENT      IN      RIVER 


ss 

S. 

"d  E.  Ratomski. 

teal  Construction  HYCOAR,  Vol.  22 

SSiaJr  S,roitels'v°,  No.  2, 

•Roughness    coefficient,     'Channel 

*'Ri.    V  naUllC     friction-      'Hydraulic 

River    flow     'Flow    characteristics, 

surement,    'Flow    resistance,    Chezy 

'trickier     equation.     Miller     equation, 

WiTR",ver.PO,and  eqUa"°n'  P°'and' 


OCEAN  OUTFALLS.  Ill:  EFFECT  OF  DIFFUS- 
ER  DESIGN  ON  SUBMERGED  WASTEFIELD 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

u?JoP«i?^y  bibli°graPhic  entry  see  Field  5E. 

W8y-U6277 


BUOTLANT^UETTON  ™  OBSTRUCTED  ROUND 

National  Technical  Univ..  Athens  (Greece).  Dept 
of  Civil  Engineering.  p 

G.  C.  Noutsopoulos,  and  P.  C.  Yannopoulos. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol 
115,  No.  1,  p  71-81,  January  1989.  1  tab,  5  fig    14 
ref,  append.  B 

h^n?P.wrS:,*Hydra^C  models'  'Wastewater  di- 
lution, 'Wastewater  disposal,  'Wastewater  outfall 
'Ocean  dumping,  Plumes,  Jets. 


Expenmenta  results  concerning  the  axial  concen- 
„rh °.n  (°r  d,lutlon  d.stribution  of  a  round  vertical 
turbulent  buoyant  jet  of  fresh  water,  discharged  ,n 
a  calm  ambient  saline  solution  and  obstructed  by  a 
h.n  concentric  disc  of  diameter  D,  placed  horizon- 
dtl  f  a  d,sta"ce  H  from  the  jet  exit  section  of 
diameter  d  verify  the  effectiveness  of  the  disc  in 
increasing  dilutions  in  the  region  behind  the  disc 
compared  to  the  unobstructed  buoyant  jet.  Thus 
he  d.sc  arrangement  may  prove  useful  in  engineer- 
end  "of  "k'"  ,he  design  °f  diffuser  systems*  the 
end    of   submarine    conduits    used    to    discharge 

e^sagn/HnUeHn«^ithin  the  range  of  the  Param! 
eters  D/d  and  H/D  tested,  it  was  found  that  D/d 

affects  h*.  S,gmflcant  one-  wWe  H/D  primarily 
attects  the  concentration  distribution  behind  the 
disc  The  functional  relationship  concerning  the 
axial  concentration  distribution  behind  the  disc  is 
well  established  quantitatively  on  the  basis  of  ex- 
WS&ttV       We"  Venf'ed    (Whlte-Reimer-PTT) 


loadthSwSJ1^  DENSITY  on  bed" 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre 
W8r9P0628afy  b'b,iograPhic  en,rv  see  F'eld  23. 


n?^?,oEN5,VE  GENERALIZED  STUDY 
OF  SCOUR  AT  CANTILEVERED  PIPE  OUT 
LETS:  PART  I.  BACKGROUND 

Agricultural    Research    Service,    Stillwater,    OK 
Water  Conservation  Structures  Lab 
F.  W.  Blaisdell,  and  C.  L.  Anderson 


Hydraulics — Group  8B 

Journal  of  Hydraulic  Research  JHYRAF   Vol   26 

No.  4,  p  357-376,  1988.  8  fig,  34  ref.  ' 

Descriptors:      'Spillways,      'Flood      protection, 
aesiT'        ^  °     6tS'  Cantilevers-  Pipe.  Hydraulic 

Criteria  have  been  developed  for  the  design  of 
nprapped  cantilevered  pipe  spillway  plunge  pool 
energy  dissipators  having  the  shape  of  self  formed 
scour  holes.  A  literature  review  revealed  informa- 
tion on  the  general  principles  of  local  scour  at  pine 
exits,  but  inadequate  practical  information  on  scour 
and  prevention  of  scour  at  pipe  outlets.  A  research 
plan  was  devised  to  provide  the  needed  informa- 
tion,  and  experimental  apparatus  and  instrumenta- 
tion were  developed  to  investigate  the  scour  proc- 
ess. Scour  hole  shape,  including  its  variation  with 
discharge,  progression  with  time,  and  suspended- 
matenal-removed  tests,  was  studied  as  was  the 
phenomenon  of  -beaching'.  Equations  were  devel- 
oped to  define  the  path  of  properties  of  the  jet 
suing  from  the  cantilevered  pipe  and  the  bed  of 
the  scour  hole.  The  jet  velocity  accelerates  and  its 
average  diameter  velocity  accelerates  and  its  aver- 

rhP   d,Tet,er  dAC reaS6S  Until  the  Jet  Plung«  into 
the   tailwater.    As   a   result,   it   is   the  jet   plunge 
velocity    and    plunge    diameter    that    govern  "he 
scour.  (Brock-PTT) 
W89-06397 


COMPUTATION    OF    CRITICAL    DFPTH    im 
SYMMETRICAL  COMPOUND  CHANNEL"    IN 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 
and  Environmental  Engineering. 
^r/™7  bibliographic  entry  see  Field  2E. 
W89-06398 


PREDICTION  OF  FLOW  CHARACTERISTICS 
N  MAIN  CHANNEL/FLOOD >  PlXin  FLOWS 

Monash  Univ.,  Clayton  (Australia).  Dept   of  Civil 
Engineering.  F 

u?firoPn^y  bibli°graPh'c  entry  see  Field  7C. 
w»y-u6400 


LABORATORY   EXPERIMENTS   ON   RESIST- 

SArs Fiow  due  to  cS 

Kathoheke   Univ.   Leuven   (Belgium).    Lab.    voor 
Experimented  Geomorfologie. 
w0roPn!:T^y  bibli°graPhic  entry  see  Field  2J. 


MULTIPLY-CONNECTED  CHANNEL  MODE 
OF  TIDES  AND  TIDAL  CURRENTS  IN  PUGET 
SOUND,  WASHINGTON  AND  A  COMPARI 
SON  WITH  UPDATED  OBSERVATIONS 

National   Oceanic   and   Atmospheric   Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 

Lab. 

«?ornPI'mary  bibIi°gi"aPhic  entry  see  Field  2L. 
W89-06632 


EFFECT  OF  PRESSURE  FLUCTUATIONS  ON 
SYS?EMSILURE   ^   WATER   DISTRIBLTION 

Akron  Univ.,  OH.  Graduate  School 

K.  E.  Mehrfar. 

Available  from  University  Microfilms  Internation- 

o^       k,      ^b   Road'   Ann   Arbor-   MI   48106, 

nnernNra   ,8c7°4727'    PhD'    Dissertation,    1987 

130p,  11  fig,  15  tab,  23  ref,  append. 

Descriptors:  'Pipes,  'Computer  models,  'Model 
studies,  'Rupturing,  'Water  distribution,  Simula- 
ion  analysis.  Hydraulic  models,  Pressure  distribu- 
tion, Pressure  conduits,  Stress  analysis,  Computer 
programs,  Water  conveyance. 

An  interactive  pipe  break  model  for  the  study  of 
the  effects  of  pressure  fluctuations  on  pipe  failure 

t«LateT,d'Stnb,Ut!0n  Systems  was  developed  and 
tested.  The  model  consists  of  a  Pipe  Break  Pro- 
gram and  a  Hydraulic  Analysis  Program.  The  Pipe 
Break  Program  was  developed  to  determine  break 
patterns  at  a  specified  location  in  the  system  The 
results  obtained  from  that  program  are  then  co"! 
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pled  with  results  from  the  Hydraulic  Analysis  Pro- 
gram, which  dynamically  simulates  the  cyclic  pres- 
sure changes  the  distribution  system  goes  through 
during  daily  operations.  Test  applications  of  the 
model  showed  a  clear  correlation  between  areas  of 
high  stress  concentrations  and  the  occurrence  of 
pipe  breaks  reported  and  documented  by  the  main- 
tenance division  of  a  water  department.  Although 
the  model  proved  effective  in  two  applications,  its 
use  is  limited  by:  (1)  A  maximum  of  15,000  pipes 
and  15,000  nodes  can  be  analyzed  by  the  continu- 
ous simulation  portion  of  the  model;  (2)  It  can  be 
utilized  only  on  large  mainframe  or  mini-comput- 
ers with  virtual  operating  system  capability;  (3) 
Execution  of  the  model  requires  the  use  of  a  graph- 
ics terminal  and  a  plotter  or  an  electrostatic  copier; 
(4)  Extensive  pipe  break  records  are  required  for 
the  Pipe  Break  Model.  (Cremmins-AEPCO) 
W89-06938 


8C.  Hydraulic  Machinery 


ULTRA  HIGH  HEAD  UNITS  FOR  FRANCE'S 
SUPER  BISSORTE  PUMPED-STORAGE 
PLANT, 

Electricite  de  France,  Chambery. 

Q.  M.  Truong,  Y.  Bouvet,  and  C.  Periolat. 

International  Water  Power  and  Dam  Construction, 

Vol.  40,  No.  11,  p  11-16,  November  1988.  6  fig,  7 

ref. 

Descriptors:  *Pump  turbines,  "Hydraulic  engineer- 
ing, *Pumped  storage,  *Hydroelectric  plants, 
•France,  Hydraulic  design,  Ultra  high  head  units. 

Recent  technological  progress,  including  the  use  of 
advance    computational    tools    and    an    increased 
knowledge  of  flow  behavior  within  turbines,  has 
led  to  the  development  of  pump  turbines  to  oper- 
ate under  heads  of  up  to  1200  m.  Super  Bissorte  is 
in   the   North   Alps   near   the   boundary   between 
France  and   Italy.   It  is  on  the  left  bank  of  the 
Bissorte  torrent,  an  affluent  of  the  Arc  river.  It 
includes  two  existing  reservoirs  which  are  3.1  km 
apart  with  a  difference  in  elevation  of  about  1160 
m.  this  L/H  ration  of  2.7  makes  this  plant  very 
economical.  The  upper  reservoir  is  known  as  Bis- 
sorte, and  has  an  effective  capacity  of  39  million  cu 
m  at  el. 2082;  the  lower  reservoir  is  called  Pont  des 
Chevres,  with  a  capacity  of  1.2  million  cu  m  at 
el. 923.  The  main  civil  structures  of  the  scheme 
include:  a  water  intake  at  the  upper  reservoir;  a 
headrace  tunnel;  a  penstock  in  an  inclined  shaft; 
two  underground  powerhouses;  and  tailrace  tun- 
nels with  lower  reservoir  outlet  structures.  Almost 
all  the  structures  have  been  built  underground  in 
compact  altered  sandstone  of  good  quality,  mixed 
with  conglomerate  and  thin  black  slate.  The  first 
unit  has  now  operated  since  June   1987,  and  the 
results  obtained  confirm  the  validity  of  the  designs. 
Technological    improvements,    exhaustive   studies 
undertaken   with   the  most   recent   computational 
tools  and  a  better  knowledge  of  the  flow  within 
the  turbines  has  led  to  the  evolution  of  these  ultra- 
high    head     multi-stage     pump-turbines     without 
wicket  gates.  An  increase  in  head  from  930  to  1200 
m  has  been  achieved,  and  an  increase  in  output 
from  80  to  150  MW.  This  evolution  shows  that  for 
both  the  single-stage  adjustable  pump-turbines  and 
for  multi-stage  pump-turbines  it  is  possible,  on  the 
basis  of  present  knowledge  and  on  the  experience 
of  existing  pump-turbines,  to  envisage  the  produc- 
tion   of  more   powerful    units    under   guaranteed 
safety  conditions.  (Author's  abstract) 
W89-05893 


OHKAWACHI    PUMPED-STORAGE   SCHEME 

IN  JAPAN, 

Japanese   National    Committee    on    Large    Dams, 

Osaka. 

M.  Nose,  and  N.  Kondo. 

International  Water  Power  and  Dam  Construction, 

Vol.  40,  No.  11,  p  17-21,  November  1988.  12  fig. 

Descriptors:  'Pump  turbines,  'Hydraulic  engineer- 
ing, 'Pumped  storage,  'Hydroelectric  plants,  'Hy- 
draulic design,  'Japan. 

The  12X0  MW  Ohkawachi  pumped-storage 
project,  now  under  construction  in  Japan,  will  be 


the  largest  pure  pumped-storage  scheme  in  the 
country.  The  main  purpose  of  the  adjustable-speed 
pumped-storage  system,  adopted  (for  the  first  time) 
for  two  of  the  four  units  in  this  project,  is  to 
achieve  a  better  control  and  stabilization  of  the 
power  system  frequency  in  the  pumping  mode,  and 
an  improvement  in  the  generating  mode  efficiency, 
and,  thus,  more  economical  operation  of  the  whole 
system.  In  deciding  the  size  of  the  plant,  the  possi- 
bility of  making  the  upper  and  the  lower  reservoirs 
as  large  as  possible  had  to  be  considered  carefully. 
Larger  reservoirs  would  have  made  the  scheme 
more  attractive;  however,  because  of  some  serious 
difficulties  of  topography  and  geology,  the  avail- 
able storage  capacity  of  8260  million  cu  m  for  the 
lower  reservoir  had  to  be  accepted.  The  maximum 
generation  discharge  of  382  cu  m  was  decided  on 
the  basis  of  the  available  storage  capacity  of  the 
reservoirs  and  the  peak  power  demand  duration  of 
6  h  a  day.  The  maximum  installed  capacity  of  the 
plant  was  determined  as  1280  MW,  by  assuming 
design  reservoir  levels  at  795.9  m  for  the  upper 
basin  and  388.9  m  for  the  lower  one.  The  upper 
reservoir  will  be  formed  by  five  dams,  all  of  the 
rockfill  type  with  impervious  central  cores.  Their 
heights  will  range  from  23.5  to  55.5  m.  The  lower 
reservoir  dam  is  of  the  concrete  gravity  type  and 
will  be  102  m  high.  The  reservoirs  will  be  connect- 
ed by  two  penstocks  each  about  700  m  long,  and 
four  tailrace  tunnels  each  about  400  m  long.  (Au- 
thor's abstract) 
W89-05894 

PERFORMANCE  OF  THE  CAPLJINA  PUMP- 
TURBINES, 

Hydroart  S.p.A.,  Milan  (Italy). 

G.  Beducci,  and  F.  Vesligaj. 

International  Water  Power  and  Dam  Construction, 

Vol.  40,  No.  11,  p  22-27,  November  1988.  12  fig,  2 

tab. 

Descriptors:  'Pump  turbines,  'Hydraulic  engineer- 
ing, 'Pumped  storage,  'Hydroelectric  plants, 
Yugoslavia,  Hydraulic  design.  Model  studies. 

During  the  nine  years  of  operation  of  the  Capljina 
pumped-storage  plant,  the  total  energy  production 
of  the  two  units  from  water  already  contained  in 
the  upper  reservoir  has  reached  about  750  GWh/ 
year,  while  the  yearly  maximum  production  of  the 
two  units  from  pumped  storage  has  been  more  than 
230  GWh.  This  energy  has  mainly  been  used  by 
northern  regions  of  Yugoslavia  and  some  has  been 
exported.  Each  unit  has  been  working  for  a  yearly 
maximum  of  more  than  2300  h  as  a  turbine  and 
•  more  than  800  h  as  a  pump.  However,  the  hours  of 
operation  as  a  synchronous  condenser  have  been 
much  fewer.  The  spherical  valves  of  this  plant 
have  reached  a  peak  of  400  operations  in  one  year, 
in  both  the  generating  and  pumping  modes.  The 
experience  gained  with  direct-on-line  asynchro- 
nous startups  has  proved  totally  satisfactory  and 
can  be  extended  without  problems  to  any  other 
large  sized  pumped-storage  scheme.  Apart  from 
some  unavoidable  problems,  solved  at  the  commis- 
sioning stage  or  during  the  early  period  of  oper- 
ation, no  significant  interruption  has  ever  occurred 
in  a  long  period  of  operation.  Little  maintenance 
has  been  required  and  this  has  been  limited  to 
components  of  secondary  importance.  (Author's 
abstract) 
W89-05895 


lengths  of  up  to  13  km.  Six  of  the  9  msta 
have  functioned  satisfactorily  as  constructe 
sites,  remedial  work  has  been  necessary  to 
air  loss  Where  the  water  pressure  in  the  ro 
surrounding  an  air  cushion  exceeds  the  a 
sure,  air  loss  will  be  the  result  of  dissolutii 
and  will  be  minimal.  Otherwise  leakage  I 
the  rock  mass  will  dominate  the  air  los 
masses  with  permeabilities  greater  than  at* 
femtometer  have  required  the  use  of  grouti 
water  curtain  to  respectively  reduce  or  e. 
leakage  through  the  rock;  rock  masses  w 
meabilities  less  than  about  1  sq  femtomet 
experienced  acceptable  air  loss  in  their  as-< 
ed  state.  (Author's  abstract) 
W89-05896 


AIR  CUSHION  SURGE  CHAMBERS  FOR  UN- 
DERGROUND POWER  PLANTS, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industriell  og  Teknisk  Forskning. 

D.  C.  Goodall,  H.  Kjorholt,  T.  Tekle,  and  E. 

Broch. 

International  Water  Power  and  Dam  Construction, 

Vol.  40,  No.  11,  p  29-34,  November  1988.  11  fig,  4 

tab,  14  ref. 

Descriptors:  'Surge,  'Underground  powerplants, 
'Hydraulic  engineering,  'Hydroelectric  plants, 
•Surge  chambers,  'Norway,  Air  cushions. 

Nine  air  cushion  surge  chambers  in  essentially  un- 
lined  rock  have  been  commissioned  in  Norway 
since  the  concept  was  introduced  in  the  early 
1970s.  They  have  been  used  for  headrace  tunnel 


DESIGNING  UNLINED  PRESSURE  TU 
IN  JOINTED  ROCK, 

Institute  of  Water  Conservancy  and  Hydrc 

Power  Research,  Beijing  (China). 

L.  Ming,  and  E.  T  Brown. 

International  Water  Power  and  Dam  Consl 

Vol  40,  No.  11,  p  37-41,  November  1988. 

ref. 

Descriptors:  'Hydroelectric  powerplants, 
construction,  'Pressure  conduits,  'Cons 
joints,  Tunnel  linings,  Shear  stress.  Jointi 
Mathematical  analysis,  Geologic  mapping 
tests. 

The  design  approach  for  unlined  pressure 
described  here  explicitly  takes  in  to  aca 
effects  of  jointing  in  the  rock  and  the  in-si 
field.  Design  charts  for  use  in  preliminar 
are  prepared  from  analytical  solutions.  A 
cal  method  for  use  in  detailed  analysis  sin 
major  modes  of  unlined  pressures  tunne 
hydraulic  jacking  of  joints;  hydraulic  sh« 
joints;  and,  uplift  of  the  ground  surface.  Gi 
mapping,  in-situ  testing  and  monitoring 
components  of  the  design  approach  propo 
studies  suggest  that  the  following  guidelini 
be  satisfied  if  a  pressure  tunnel  in  jointed  I 
remain  unlined:  The  rock  should  be  stt 
massive  with  a  high  intact  tensile  strength 
permeability;  minimum  cover  thickness! 
mined  by  traditional  means  may  provide  u 
measures  of  the  need  for  remedial  measi 
relationships  between  the  in-situ  stresses 
discontinuities  in  the  rock  mass  are  more 
exert  the  controlling  influence.  Relativ 
values  of  lateral  in-situ  stresses  are  favoret 
are  low,  hydraulic  jacking  is  likely  to 
steep  and  inclined  joints  at  low  tunnel  wi 
sures.  To  avoid  hydraulic  shearing,  suita 
ment  is  required  to  prevent  water  under 
from  entering  the  joints;  all  joints  which 
the  unlined  tunnel  boundary  and  are  fil 
erodible  materials  should  be  treated  to 
erosion  and  consequent  increases  in  pern 
and  decreases  in  strengths  of  the  joints.  I 
abstract) 
W89-05897 


CALAVERAS  PROJECT  HIGH  HEA1 
SURE  TUNNEL, 

Electrowatt  Engineering  Services  Ltd., 

CA. 

P.  Johannesson,  A.  Schleiss,  and  G.  Korbi 

International  Water  Power  and  Dam  Con 

Vol.  40,  No.  11,  p  43-48,  November  1981 

ref. 

Descriptors:  'Hydroelectric  powerplants 
construction,  'Pressure  conduits.  < 
Rivers,  High  head  pressure  tunnel.  Cost 

Considerable  cost  savings  were  achievf 
the  construction  of  the  Calaveras  high  t. 
sure  tunnel  in  the  California.  The  use  ol 
approach  to  the  geotechnical  investiga 
most  efficient  and  cost  effective.  Major 
based  on  the  surface  work  included  the  el 
of  the  liner  at  Mill  Creek  and  contirmati 
underground  alternative  for  the  high  pre? 
duit.  The  refinements  made  possible  by  t 
ground  investigations  included  a  12%  rei 
steel  liner  length  (116  m  shorter).  Using 
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for  external  water  pressure  resulted  in  an 
lal  4<K;  reduction  in  sieel  weight  over 
jpnventional  approaches.  Further"  savings 
:hie\ed  by  full  application  of  load  sharing 
I  up  to  79%  o(  the  internal  pressure  is 
)  the  rock  Total  savings  as  a  result  of  the 
.ere  in  excess  of  6  million  dollars.  (Author's 

898 


KOMECHANICAL    EQUIPMENT    FOR 
OSLOVAKIA  PUMPED-STORAGE 

ansko  (Czechoslovakia). 
rko. 

onal  Water  Power  and  Dam  Construction 
No.   11.  p  50-57,  November  1988.  4  tab. 

ors:  •Pump  turbines,  "Hydraulic  engineer- 
umped  storage.  'Hydroelectric  plants 
ovakia.  Hydraulic  design. 

eveloped  materials,  improvements  in  the 
f  guidevanes,  and  a  specially  developed 
izmg  circuit  are  some  of  the  recent 
lents  in  the  field  of  pumped-storage  ma- 
n  Czechoslovakia.  The  state-of-the-art  of 
imp-turbine  technology  is  reviewed  em- 
the  automated  control  centers  at  Dale- 
rn>    \  ak  and   Dlouhe  Strane.   (Author's 

>9 


Detroit  Water  and  Sewerage  Dept.,  MI 

»?ornPnlm?,ry  bibli°8raphic  entry  see  Field  8B 
W 89-062 13 


AUTOMATION    AND    CONTROL:    GENERAL 
CONCEPTS    AND   THEIR    APPLICATION    IN 

Sst1msSUPPLY  AND  waste  disposal 

WO8r9P06235y  bibliograPhic  entry  see  F|e'd  5F. 


SS^ESJ-    OF    WATERWORKS:    STATE    OF 

ments  AY  and  future  develop- 

PSI,  Bersaustr.  4-6,  D-5620  Velbert  15  (Neviges) 
Federal  Republic  of  Germany.  cv'ges;, 

«?0rnPnLm?fy  bibliographic  entry  see  Field  5F. 

W  89-06236 


TING  A  WATER  SYSTEM  AGAINST 

:Gill  Corp.,  Columbus.  OH. 

ry  bibliographic  entry  see  Field  5F. 


IscS^™™    IN    SOVIET 

Bl  Water  Power  and  Dam  Construction 
.  Vol.  40.   No.    12,   p  9-10,   December 

v  "Soviet  Union,  'Hydroelectric 
lectnc  power  production,  Regional  de- 
.  Water  resources  development,  Europe, 

Union  has  the  second  largest  installed 
'City  in  the  world,  with  a  vast  amount  of 
HI  remaining.  The  aggregate  capacity  of 
ro  stations  is  at  present  63  GW;  the  1987 
""'  energy   output  was   1665  TWh    of 

IWh  was  from  hydro.  The  target  for 
ro  production  by  1990  is  an  additional 
I  his  will  be  achieved  by  increasing  the 

capacities  of  existing  hydropower  sta- 
nissioning  new  plants.  (9.3  GW)  and 
m  of  old  plants  (0.3  GW).  Most  re- 
ins: European  part  of  the  country  al- 

been  tapped,  but  many  major  schemes 
onstruct.on  or  planned  on  rivers  in  the 

east  Asian  parts  of  the  U.S.S  R  for 
'the   Angara.    Vakhsh,    and    Yenisey 

soviet  Union  is  also  involved  in  coop- 
neenng  projects  with  countries  in  Asia 
Latin  America.  (Rochester-PTT) 


ErrS ussrND  hyd«opower 

nmittee    on    Large    Dams.    Moscow 
bibliographic  entry  see  Field  8A. 


Tpo(dON.S.T,RLCTION  PLANT  DE- 
for  alz  CANAL  REFURBISH- 

«0>.H.,  Burghausen  (Germany,  F.R  ) 
bibliographic  entry  see  Field  8F. 


NALSORES      IN      RECTANGULAR 


BRIEF    INTRODUCTION    TO    THE    REVFI  - 
STOKE  PROJECT,  KtviiL- 

British  Columbia  Hydro  and  Power  Authority 
Vancouver.  *■ 

G.  M.  Salmon. 
Canadian  Journal  of  Civil  Engineering  CJCEB8 

Vol.  15  No.  5,  p  784-798,  October  1988.  2  tab  8 
tig,  ID  ret. 

Descriptors.  'Powerplants,  'Electrical  power- 
plants  .  •Hydroelectric  plants,  'Electric  power 
costs,  Hydraulic  models,  Costs,  Construction  costs 
Operating  costs,  Economic  aspects,  Dams  Con- 
crete dams  Earth  dams,  Spillways,  Reservoirs, 
Revelstoke  Project,  British  Columbia. 

The  Revelstoke  project,  located  in  the  Columbia 
River  drainage  basin  in  both  British  Columbia, 
Canada  and  the  United  States,  includes  an  embank- 
ment dam,  a  175  m  high  concrete  gravity  dam,  a 
spillway  a  2700  MW  powerplant,  and  a  switch- 
gear  building.  A  comprehensive  hydraulic  model 
was  used  in  refining  the  project  layout.  Construct- 
ed solely  for  the  purpose  of  generating  electric 
energy  the  two  billion  dollar  project  will  produce 
about  8  x  10  to  the  9th  power  kWh  of  energy  each 
year.  It  is  operated  as  a  run-of-river  plant  with  the 
reservoir  normally  held  at  elevation  573  m  When 
the  reservoir  was  filled  to  elevation  560  m  13  m 
below  its  normal  operating  level,  a  vertical'  trans- 
verse crack  opened  in  the  face  of  the  concrete  dam 

?n \T,lng^  mUCh  aS  15'000  L/min  of  water  to  leak 
mto  the  drainage  gallery.  Within  2  weeks  remedial 
measures  had  closed  the  crack  and  stopped  the 
leakage.  Two  months  later  the  powerplant  came 
mto  service  and  all  other  features  of  the  project 
W89  06242aS  eXpeCted  (Wh"e-Reimer-PTT) 


CONSIDERATION  OF  BANK  STOP  APR 
WHEN  DETERMINING  THE  POWER 
OUTPUT  OF  A  HYDROELECTRIC  STATION 

W89P06265y  b'bll°graphic  entry  see  Field  8B. 


MULTICRITERION  ANALYSIS  IN  TFPHNi 
CAL-ECONOMIC  CALCULATIONS  OF  HY 
FARCIUrasR     AN°     WATER-MANAG0EFMEHNYT 

W8r9P0r6266y  bibliographic  entry  see  Field  6C. 


ANALYSIS  OF  THE  STRESS  STATF  r»c  tvz? 
?uSRE,PIT   °F   A    H^H-HEAd\°aFP^ 

N.  I.  Zubarev. 

Hydrotechnical  Construction  HYCOAR  Vol  22 
No.  2  p  104-108.  August  1988.  2  ref  f  rans  a.ed 
from  Gidrotekhn.cheskoe  Stroitelstvo,  No  2  p  29 
32.  February  1988.  F 

^£fe      *Turbin«'      'Hydraulic      turbines, 
Stress,     Stress  analysis,  'Concrete,  Tensile  stress 

SRfi.    H,8h"head  Kapla"  tUrbine'  P-surSe 

In  order  to  analyze  the  causes  of  destruction  of  the 
runner  pit  it  is  necessary  to  determine  the  values  of 


ENGINEERING  WORKS— Field  8 
Soil  Mechanics — Group  8D 

the  hydrodynamic  loads  acting  on  the  runner  pit 
Im.ng  from  the  flow  and  whether  the  calculated 
working  conditions  of  the  lining  are  sufficient  for 
the  load.  The  main  component  of  the  loads  on  the 
runner  pit   is  pressure   fluctuations   with   a  blade 
frequency,   the   range   of  which    is   equal    to   the 
difference  of  pressures  on  both  sides  of  the  periph- 
eral profile  of  the  blade.  The  pit  can  be  schema.]- 
E h    ,rePresemed   as  a   ring   in   a  concrete   mass 
loaded  from  the  inside  by  a  time-variable  pressure 
Temporal  variation  is  due  to  rotation  of  the  star- 
shaped  pressure  diagram;  the  number  of  rays  of  the 
star  is  equal  to  the  number  of  runner  blades  Calcu- 
lations show  that  the  main  cause  of  fatigue  dam- 
ages of  the  runner  pit  is  the  presence  of  tensile 
stresses  in  the  concrete  adjacent  to  the  pit  which 
are  not  taken  into  account.  If  there  is  no  possibility 
of  providing  integrity  of  the  concrete  under  the 
effect  of  these  stresses  or  using  hoop  reinforcement 
of  the  concrete  around  the  runner  pit,  then  it  seems 
best  to  calculate  this  pit  as  a  ring  under  bending 

RemSer-PTT)Ut     SUPP°rt     °n     concrete     (Whi'e 
W89-06268 


^rP™ary  bibliographic  entry  see  Field  8A. 
W 89-06270 


«FS?.IENCE  OF  ON-SITE  INVESTIGATIONS 

dKSInT  erosion  of  hy 

G.  A.  Tulchinskii,  and  G.  A.  Pankratov 
Hydrotechnical  Construction  HYCOAR    Vol    22 
No.  2   p  120-123,  August  1988.  1  tab.  1  fig,  Tran£ 
£  £°m  pldrotekhnicheskoe  Stroitelstvo,  No  2 
p  40-42,  February  1988.  '    ' 

Descriptors:  'Hydraulic  turbines,  'Turbines  *Hv- 
droelectric  plants,  'Cavitation,  Runner  blades 
three-dimensional  template,  Ust-IIim  hydroelec- 
tric station,  USSR,  Maintenance. 

Correction  of  the  runner  blade  profile  with  the  use 
ot  a  three-dimensional  template  markedly  reduced 
the  intensity  of  cavitation  erosion.  Tests  established 
an  optimal  load  range  from  195-215  mW  Devi- 
ations from  this  range  lead  to  a  pronounced  in- 
crease of  cavitation  erosion.  A  change  in  the  pro- 
file of  the  trailing  edges  of  the  runner  blades  prac- 
tically completely  eliminated  cavatational  erosion 
on  the  rear  surface  of  the  blades  near  the  trailing 
edges.  Tests  with  hard-facing  of  the  damaged 
blades  by  various  electrodes  showed  the  possibility 
of  a  substantial  increase  of  the  cavitation  resistance 
ot  the  hard-faced  coating  and  accordingly  an  in- 
crease of  the  overhaul  period  with  the  use  of 
wlj906271        ^^   TSN"22   (White-Reimer-PTT) 


D^n^JE,CHNOLOGY  OF  MANUFACTURE 
rEn™SSAoLA=!£N  °F  PRESTRESSED  AN- 
CHORS   FOR    SUPPORTING    THE    UNDFR 
GROUND    WORKINGS    OF    THE    'CHATRA' 
PUMPED-STORAGE  STATION.  CHAIRA 

^pnmary  bibli°graphic  entry  see  Field  8A 
W89-06273 


THREE-EMBANKMENT  DAMMING  OF  THF 
DIVERSION  CANAL  AT  THE  CONSTRlir 
TION  SITE  OF  THE  HOA  BINH  HYDRO  DE-' 
VELOPMENT  IN  VIET  NAM, 

«?ornPI'mary  bibl'°graphic  entry  see  Field  8A 
W 89-06274 


8D.  Soil  Mechanics 


x 

Li 


™,tvRA™ON  AND  HYDRAULIC  CONDUC- 
LINER  A     COMPACTED     EARTHEN 

Illinois  State  Geological  Survey  Div..  Champaign 

u?BroPni.mnJy  bibli°8raPh'c  entry  see  Field  5B. 
W89-06199 
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Field  8— ENGINEERING  WORKS 


Group  8D — Soil  Mechanics 

STATISTICAL    ANALYSIS    OF    GEOTECHNI- 
CAL  DATA, 

Nexus  Associates,  Wayland,  MA. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-06651 


ERROR  ANALYSIS  FOR  GEOTECHNICAL  EN- 
GINEERING, 

Nexus  Associates,  Wayland,  MA. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-06652 


40,  No.   12,  p  35-38,  December       W89-O6052 


STATISTICAL  QUALITY  CONTROL  OF  ENGI- 
NEERED EMBANKMENTS, 

Nexus  Associates,  Wayland,  MA. 
G.  Baecher. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A186  796. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Contract  Report  GL-87-2,  September  1987.  Final 
Report.  167p,  43  fig,  8  tab,  10  plates,  15  ref.  De- 
partment of  the  Army  Contract  DACW39-83-M- 
0067. 

Descriptors:  *Quality  control,  *Embankments, 
♦Statistical  analysis,  *Civil  engineering,  Field  tests, 
Soil  engineering,  Compaction,  Dam  construction, 
Planning,  Inspection,  Sampling. 

The  purpose  of  this  report  is  to  provide  potential 
users  of  statistical  quality  control  of  engineered 
fills  with  an  introduction  to  practical  concepts, 
definitions,  and  techniques.  Quality  control  in  con- 
struction has  characteristics  which  are  both  similar 
to  and  different  from  quality  control  in  manufac- 
turing. The  control  of  quality  in  dam  projects, 
especially  concerning  the  placement  and  compac- 
tion of  engineered  embankments,  is  critical  to  the 
safety  and  performance  of  the  entire  project.  Con- 
sequently, a  well  planned  inspection  program  is 
considered  essential  on  any  moderately  large 
project.  Statistical  quality  control  uses  simple 
probability  theory  to  develop  inspection  sampling 
plans.  These  plans  make  efficient  use  of  resources, 
and  can  be  related  to  a  quantitative  confidence  in 
the  quality  of  a  finished  product.  Fundamentals  of 
probability  and  statistics  are  summarized,  basic 
concepts  of  statistical  quality  control  (including 
sampling  theory  are  presented,  and  field  control  of 
compaction  operations  is  briefly  reviewed.  In  addi- 
tion, quality-control  chart  techniques  are  presented 
and  the  design  (i.e.,  planning)  of  sampling  schemes 
for  field  use  is  described.  (Lantz-PTT) 
W89-06666 

8E.  Rock  Mechanics  and 
Geology 

ENGINEERING  AND  ENVIRONMENTAL  GE- 
OLOGY OF  THE  INDIAN  WELLS  VALLEY 
AREA,  SOUTHEASTERN  CALIFORNIA, 

Naval  Weapons  Center,  China  Lake,  CA. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-05911 

GEOTECHNICAL  CONSIDERATIONS  FOR 
DESIGN  OF  THIN  ARCH  DAMS, 

Army  Engineer  District,  Jacksonville,  FL.  Geo- 

technical  Branch. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-05912 


CALCULATION  OF  THE  DEPTH  OF  SCOUR 
IN  ROCK  DOWNSTREAM  OF  A  SPILLWAY, 

For  primary  bibliographic  entry  see  Field  8B. 
W89-06211 


IWPCDM,  Vol 
1988.  2  fig. 

Descriptors:  'Hydroelectric  plants,  'Canals,  'Con- 
struction methods,  'Construction  management, 
Concrete,  Liners,  Rehabilitation,  Sealants,  West 
Germany. 

The  50-MW  powerplant  near  Burghausen  on  the 
Salzach  River,  West  Germany,  has  a  16-km  hea- 
drace (Alz  Canal)  constructed  in  1916-22.  The  cast 
in  situ  concrete  lining  of  the  canal  was  inspected  in 
1981  and,  as  a  result,  a  refurbishment  program  was 
carried  out  during  powerplant  shutdown  periods  in 
1984-1987.  The  particular  challenges  associated 
with  this  rehabilitation  program  were,  repair  of 
very  steep  slopes  (1:1.25);  a  jointless  lining;  mini- 
mum permissible  decrease  in  flow  cross-section 
due  to  liner  thickness;  minimum  coefficient  of 
roughness  for  the  new  lining;  and  minimum  shut- 
down periods  for  the  powerplant.  Of  the  several 
new  techniques  developed  for  this  project,  four  are 
described  in  detail  here:  (1)  placing  an  asphaltic 
concrete  lining  over  an  area  totalling  89,600  sq  m; 
(2)  sealing  one  700-m  section  of  the  canal  using 
concrete  cast  in  situ  on  the  bottom  of  the  channel 
and  prefabricated  concrete  slabs  placed  on  the 
slopes;  (3)  placing  a  Wacker-m-polymer  (plastic 
coating)  on  top  of  the  concrete  and  asphaltic  con- 
crete over  an  area  of  73,000  sp  m;  and  (4)  examin- 
ing of  the  gallery  to  plan  a  future  drilling  and 
backfilling  program.  (Rochester-PTT) 
W89-06212 


ANALYSIS  OF  THE  STRESS  STATE  OF  THE 
RUNNER  PIT  OF  A  HIGH-HEAD  KAPLAN 
TURBINE, 

For  primary  bibliographic  entry  see  Field  8C. 
W 89-06268 

8G.  Materials 


SIMPLIFIED  PROCEDURE  TO  EVALUATE 
LIQUID  COLUMN  SEPARATION  PHENOM- 
ENA, 

Universidad     Nacional     Autonoma     de     Mexico, 
Mexico  City.  Inst,  de  Ingenieria. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-06214 


8F.  Concrete 


SPECIALIST  CONSTRUCTION  PLANT  DE- 
VELOPED FOR  ALZ  CANAL  REFURBISH- 
MENT, 

Al/wcrk  GmbH..  Burghausen  (Germany,  F.R.). 
H,  Waechtcr,  W.  Haug,  and  U.  Hahn. 
International  Water  Power  and  Dam  Construction 


INVESTIGATION  OF  THE  STRESS-STRAIN 
STATE  OF  LOCK  GATES  ON  A  STRAIN- 
GAUGE  MODEL, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-06269 

EFFECT  OF  PRESSURE  FLUCTUATIONS  ON 
PIPE  FAILURE  IN  WATER  DISTRIBUTION 
SYSTEMS, 

Akron  Univ.,  OH.  Graduate  School. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-06938 


81.  Fisheries  Engineering 


ABNORMALITIES  AND  DISEASES  OB- 
SERVED IN  COMMERCIAL  FISH  CATCHES 
FROM  BISCAYNE  BAY,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  5C. 
W89-06050 


DETERMINING  THE  RELATIONSHIP  BE- 
TWEEN WATER  QUALITY  AND  INFECTIOUS 
DISEASE  IN  FISHERY  POPULATIONS, 

North  Carolina  State  Univ.  at  Raleigh.  Coll.  of 

Veterinary  Medicine. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-06051 


FISH  EMBRYOS:  PRACTICAL  INDIO 
OF  ENVIRONMENTAL  QUALITY  Ol 
NIFICANCE  TO  FISHERIES, 

National  Marine  Fisheries  Service,  Milfoi 
Milford  Lab. 

For  primary  bibliographic  entry  see  Field  5; 
W  89-0605  5 


OFF-FLAVOR  IN  THE  CHANNEL  CA 
(ICTALURUS  PUNCTATUS)  DUE  TO  M 
YLISOBORNEOL  AND  ITS  DEHYDR 
PRODUCTS, 

Mississippi  State  Univ.,  Mississippi  State. 

Veterinary  Medicine. 

For  primary  bibliographic  entry  see  Field  5 

W89-06114 


EFFECTS  OF  DEPOSITED  SAND  O? 
SURVIVAL  AND  ALEVIN  EMERGEN 
BROWN  TROUT  (SALMO  TRUTTA  L.), 
Umea  Univ.  (Sweden).  Dept.  of  Animal  E 
For  primary  bibliographic  entry  see  Fii 
W  89-06 147 


REHABILITATIVE  REDEVELOPME> 
THE  FISH  AND  FISHERIES  OF  THE  1 
SEA  AND  THE  GREAT  LAKES, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology 

H.  A.  Regier,  P.  Tuunainen,  Z.  Russek,  anc 

Persson. 

Ambio  AMBOCX,  Vol.  17,  No.  2,  p  121-1 

4  fig,  1  tab,  38  ref. 

Descriptors:  'Fish  management,  'Great 
•Baltic  Sea,  'Fisheries,  'Lake  restoration, 
resources  development,  'Resources  mani 
Trophic  level,  Fish,  Salmon,  Lakes,  Eut 
tion,  Future  planning,  Management  plannir 

From  the  perspective  of  the  broad  simili 
the  geologic,  physiographic,  hydrologic,  l 
logic  and  anthropologic  features  of  the  B; 
Great  Lakes  Basins,  there  exist  similaritie 
associations  and  fishery  regimes.  Simila 
recent  historic  processes  of  cultural  eutrot 
and  oligotrophication,  degradation  and  rec 
fish  associations  (assemblage  of  fish 
through  fishery-related  practices,  and  inti 
between  these  two  broad  processes  are  d 
The  differences  between  these  aquatic  ec< 
do  not  outweigh  the  similarities.  Cultural 
that  have  a  degrading  influence  on  the  B 
gradually  being  reformed  and  recovery  [ 
are  being  fostered,  especially  with  respec 
associations.  Several  objectives  are  stre 
both  basins:  (1)  increase  the  abundance  : 
allowable  catches  of  highly  preferred  st( 
were  once  abundant;  (2)  conserve  the 
stocks  that  are  now  abundant,  including 
troduced  salmonines  in  the  great  Lakes,  i 
ing  that  some  of  the  valued  taxa  will  wa 
due  to  natural  and  human  causes,  (3)  su| 
the  natural  productivity  of  the  most 
stocks  (salmonines,  acipenserids,  large  pe 
using  hatcheries  and  nursery  areas;  (4) 
undesirable  species,  especially  certain  n 
or  exotic  species,  such  as  the  sea  lamj 
preys  upon  preferred  species  in  the  Gre: 

(5)  reduce  the  concentration  of  contamina 
flesh  of  fish,  ultimately  by  stopping  the  t 
contaminants  at  the  sources,  but  proxn 
managing  the  ecosystem  and  its  trophic 
in  part  through  fishing,  so  that  bioconc 
and  bioaccumulation  processes  are  conta 

(6)  reduce  wasteful  fisheries  practices,  < 
related  to  capture  of  undersized  fish  of  va 
and  capture  of  nontargetted  species.  (Gei| 
W89-06166 


FISH  TUMORS  AND  ECOLOGICAL  SURVEIL- 
LANCE: A  CAUTIONARY  EXAMPLE  FROM 
PORT  PHILLIP  BAY, 

British  Industrial  Biological  Research  Association, 

Carshalton  (England). 

For  primary  bibliographic  entry  see  Field  5C. 


ENERGY  ANALYSIS  APPROACH  TO  1 
TEM  REDEVELOPMENT  IN  THE 
SEA  AND  GREAT  LAKES, 

Askoe  Lab.,  Stockholm  (Sweden). 

For  primary  bibliographic  entry  see  Field 

W89-06167 
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>H  PRODUCTION  IN  SMALL  OXIDATION 

INDS, 

irdoch  Univ.  (Western  Australia).  School  of  En- 

snmental  and  Life  Science. 

r  primary   bibliographic   entry   see   Field    5D 

19-06224 


River  fishery  in  recent  years.  (See  also  W89-06319) 

(Author's  abstract) 

W89-06318 


FECTIVENESS  OF  A  FISH  BARRIER  DAM 
LIMITING     MOVEMENT     OF     ROUGH 
HES  FROM  A  RESERVOIR  INTO  A  TRIBU- 
RY  STREAM, 

inessee  Technological  Univ.,  Cookeville.  Dept. 
Jiology. 

Bulow,  M.  A.  Webb,  W.  D.  Crumby,  and  S. 
Juisenberry. 

th  American  Journal  of  Fisheries  Management 
JMDP,  Vol.  8,  No.  2,  p  273-275.  Spring  1988.  2 
1  tab.  3  ref. 

criptors:  *Fish  barriers,  *Fish  management, 
servoirs,  'Environmental  effects,  Tributaries, 
kfill  dams.  Gabions,  Fish  migration,  Tennessee. 

sh  barrier  that  was  constructed  on  the  Roaring 
sr,  tributary  to  Cordell  Hull  Reservoir,  Cum- 
ind  River,  Tennessee,  was  evaluated.  The  bar- 
was  a  steel-framed,  stone-filled  structure  cov- 

with  concrete-capped  gabions,  and  it  spanned 
width  of  the  stream.  One  thousand  fifty-six 
imens  of  seven  rough  fish  species  were  tagged 

three  occasions  downstream  from  the  barrier, 
no  tagged  fish  were  ever  recovered  upstream 
i  it  The  barrier  seems  to  be  effective  in  limit- 
upstream  migration  of  rough  fishes.  (Author's 
•act) 
-06289 


IMATION  OF  PRODUCTION  FORGONE, 

ngan  Univ.,  Ann  Arbor.   School  of  Natural 

iurces. 

primary   bibliographic   entry   see   Field   6G 

-06290 


rRIBLTION  OF  UPPER  AND  MIDDLE 
O  RIVER  FISHES,  1973-1985:  I.  ASSOCIA- 
SS  WITH  WATER  QUALITY  AND  ECO- 
ICAL  VARIABLES, 

rican  Electric  Power  Service  Corp.,  Colum- 

3H.  Environmental  Engineering  Div. 

Van  Hassel,  R.  J.  Reash,  H.  W.  Brown,  J.  L. 

uas,  and  R.  C.  Mathews. 

lal  of  Freshwater  Ecology  JFREDW   Vol  4 

I.  p  441-458,  December  1988.  4  fig,  2  tab   35 


riptors:     »Fish     populations,     *Fish,     *Ohio 

•  'Ecological  distribution,  *Species  composi- 

Water   quality,    Species   diversity,    Rivers, 

tic  environment,   Powerplants,   Data  collec- 

than  200,000  adult  and  juvenile  fishes  of  100 
s  were  collected  near  five  electric  generating 
I  located  in  the  upper  and  middle  Ohio  River 
g  1973  through  1985.  Catches  were  dominat- 
Notropis  atherinoides,  Dorosoma  cepe- 
m,  Pimephales  notatus,  Ictalurus  punctatus, 
nus  carpio,  Lepisosteus  osseus,  Lepomis  ma- 
irus.  Pomoxis  annularis,  Notropis  blennius 
Vplodinotus  grunniens.  Twenty-nine  species 
red  with  greater  frequency  in  the  upper  Ohio 
.  whereas   17  species  were  found  predomi- 

in  the  middle  Ohio  River  sampling  areas, 
ncation  of  these  species  based  upon  mode  of 
Auction,  habitat  preference,  and  mode  of 
g  indicated  a  distinct  prevalence  of  species 
Jly  associated  with  smaller,  free-flowing 
is  at  upper  Ohio  River  sampling  sites.  Spe- 
ypically  found  in  large,  slow-moving  water 
.   dominated    at    middle    Ohio    River    sites 

fish  distributional  trends  may  be  partially 
I  to  significant  upper-middle  Ohio  river  dif- 
es  in  water  quality.  Twenty-two  species  sig- 
Jtly  increased  in  abundance  from  1973  to 
but  catches  of  seven  species  declined.  Many 
s  with  increased  catch  rates  were  forage  and 
Hsnes  most  likely  responding  to  water  quality 
vements.  Many  species  decreasing  in  catch 
were  pollution-tolerant.  These  findings  are 

evidence  of  positive  changes  in  the  Ohio 


DISTRIBUTION  OF  UPPER  AND  MIDDLE 
OHIO  RIVER  FISHES,  1973-1985:  II.  INFLU- 
ENCE OF  ZOOGEOGRAPHIC  AND  PHYSIO- 
CHEMICAL  TOLERANCE  FACTORS, 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH.  Environmental  Engineering  Div 
R.  J.  Reash,  and  J.  H.  Van  Hassel. 
Journal  of  Freshwater  Ecology  JFREDW,  Vol  4 
No.  4,  p  459-476,  December   1988.  3  tab,  32  ref,' 
append. 

Descriptors:  *Fish  populations,  *Fish,  *Ohio 
River,  *Ecological  distribution,  *Species  composi- 
tion, Water  quality,  Rivers,  Powerplants,  Water 
pollution  effects,  Temperature  effects,  Data  collec- 
tions, Aquatic  habitats,  Species  diversity,  Popula- 
tion dynamics,  Statistical  analysis. 

Catch  data  for  58  Ohio  River  species  collected 
near  five  power  plant  sites  during  1973-1985  were 
used  to  test  the  hypothesis  that  the  distributional 
tendency  and  site-specific  community  structure  of 
Ohio  River  fishes  were  associated  with  certain 
zoogeographic  and  physiochemical  tolerance  fac- 
tors. Spearman  rank  correlations  were  tolerance 
factors  and  distributional  tendencies  of  each  spe- 
cies, as  well  as  for  score  values  and  average  catch 
per  unit  effort  rank  values  of  species  at  each  plant 
site.  Tributary  abundance,  habitat  preference, 
range  proximity,  and  pollution  tolerance  of  species 
were  significantly  associated  with  the  distributional 
tendency  of  Ohio  River  fishes.  At  site-specific 
locations,  the  most  important  factor  associated 
with  the  composition  and  abundance  of  fishes  near 
upper  and  middle  Ohio  River  power  plants  were 
(in  decreasing  order  of  importance);  tributary 
abundance,  habitat  preference,  pollution  tolerance 
and  range  proximity,  and  optimal  temperature. 
There  was  a  general  trend  of  both  increasing  num- 
bers of  significant  factors  and  increasing  r  values 
from  upstream  to  downstream.  For  all  factors 
except  pollution  tolerance,  the  strongest  associa- 
tions occurred  at  the  furthest  downstream  plant 
site.  (See  also  W89-06318)  (Author's  abstract) 
W89-06319 


EFFECTS  OF  HYDROLOGICAL  CHANGE 
AND  THE  CESSATION  OF  STOCKING  ON  A 
STREAM  POPULATION  OF  SALMO  TRUTTA 

Tasmanian  Inland  Fisheries  Commission,   Hobart 

(Australia). 

For   primary   bibliographic   entry   see   Field    6G. 


CHANGES  IN  THE  GEORGIAN  BAY  FISH 
COMMUNITY,  WITH  SPECIAL  REFERENCE 
TO  LAKE  TROUT  (SALVELINUS  NAMAY- 
CUSH)  REHABILITATION, 

Ontario  Ministry  of  Natural  Resources,  Toronto. 

Lake  Huron  Fisheries  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2H 

W89-06347 


CHANGES  IN  THE  NORTH  CHANNEL  FISH 
COMMUNITY  WITH  EMPHASIS  ON  PINK 
SALMON  (ONCORHYNCHUS  GORBUSCHA 
WALBAUM), 

Ontario  Ministry  of  Natural  Resources,  Toronto 

Lake  Huron  Fisheries  Research  Unit 

J.  J.  Collins. 

Hydrobiologia    HYDRB8,    Vol.    163,    p    195-213 

June  20,  1988.  11  fig,  2  tab,  87  ref. 

Descriptors:  *Species  composition,  'Succession, 
•Salmon,  *Fish  establishment,  "Lakes,  'Fisheries, 
'Lake  Huron,  Great  Lakes,  Fish  populations,  Pink 
salmon,  Sturgeon,  Smelt,  Lamprey,  Lake  trout 
Trout,  Burbot,  Whitefish,  Cisco,  Alewife,  Walleye, 
Commerical  fishing,  Fish  harvest,  Predation,  Food 
chains,  Acid  rain,  Metals. 

Historical  trends  in  commercial  fishery  yields  were 
examined  for  evidence  of  structural  changes  in  the 
North   Channel   fish   community.    Significant   de- 
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clines  in  the  abundance  of  indigenous  species  oc- 
curred  primarily   as  a   result   of  man's  activities. 
Lake  sturgeon  (Acipenser  fulvescens)  were  har- 
vested down  to  low  levels  by  1900.  Introductions 
of  exotics  to  the  fish  community  were  associated 
with    major    changes.    Rainbow    smelt    (Osmerus 
mordax)  and  sea  lamprey  (Petromyzon  marinus) 
colonized  the  channel  in  the  late   1930s.  Concur- 
rently,   lake    trout    (Salvelinus    namaycush)    and 
burbot  (Lota  lota),  the  top  deepwater  predators, 
declined  to  near  extinction.  Lake  whitefish  (Core- 
gonus  clupeaformis)  and  shallow-water  cisco  (Cor- 
egonus  artedii)  also  declined.   Without  predation 
pressure,  smelt  abundance  increased  to  high  levels 
in  the  1950s  and  alewife  (Alosa  pseudoharengus). 
another  exotic,  peaked  during  the  1960s.  Both  spe- 
cies equilibrated  at  lower  levels  in  the  1970s,  per- 
haps favoring  colonization  by  pink  salmon  (Oncor- 
hynchus  gorbuscha).  Pink  salmon  which  are  larger 
and   more   fecund   in   Lake   Huron   than  in   Lake 
Superior,  have  increased  rapidly  in  numbers  and 
have  expanded  their  range  in  the  channel.  Certain 
whitefish  stocks  have  increased  sufficiently  to  sup- 
port fishery  yields  greater  than  those  of  the  1930s, 
despite    considerable    exploitation    pressure.    This 
success  is  partially  in  reponse  to  the  control  of  sea 
lamprey  since  1961.  However,  both  lake  whitefish 
and  walleye  (Stizostedion  vitreum)  are  now  rare  in 
the  east  end  of  the  channel,  possibly  due  to  envi- 
ronmental factors  such  as  acid  precipitation  and 
metal  contaminants.  (Author's  abstract) 
W89-06348 


AERATION  OF  LAKE  MUTEK  AS  A  METHOD 

OF  RECULTIVATION:   RANGE  OF  STUDIES 

AND    LAKE    MORPHOLOGY    (NAPOWIETR- 

ZANIE  JEZIORA  MUTEK  JAKO  METODA  RE- 

KULTYWACJI  ZAKRES  BADAN  I  MORFOLO- 

GIA  ZBIORNIKA), 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland). 

For   primary   bibliographic   entry   see   Field   5G 

W89-06356 


PHYTOPLANKTON    OF    AN    ARTIFICIALLY 

AERATED  LAKE  MUTEK  (PLANKTON  ROS- 

LINNY     JEZIORA      MUTEK      PODDANEGO 

SZTUCZNEMU    NAPOWIETRZANIU     HYPO- 

LIMNIONU), 

Instytut     Rybactwa     Srodladowego,      Piaseczno 

(Poland).  Zaklad  Rybactwa  Stawowego. 

For   primary   bibliographic   entry   see   Field    5G 

W89-06360 


ZOOPLANKTON  IN  ARTIFICIALLY  AER- 
ATED  LAKE  MUTEK  IN  THE  PERIOD  1977- 
1980  (ZOOPLANKTON  SZTUCZNIE 

NAPOWIETRZANEGO  JEZIORA  MUTEK  W 
LATACH  1977-1980), 

Akademia  Rolmczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Inst,  of  Hydrobiolgy  and  Water  Conser- 
vation. 

For  primary  bibliographic  entry  see  Field  5G 
W89-06364 


CHANGES  IN  FISHERY  PRODUCTION  OF 
LAKE  MUTEK  (ZMIANY  PRODUKCJI  RY- 
BACKEIJ  JEZIORA  MUTEK), 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland). 

For   primary    bibliographic    entry   see    Field    5G 

W89-06365 


OCCURRENCE  AND  DIET  OF  FISHES  IN  A 
TIDAL  INLET  TO  A  SALTMARSH  IN  SOUTH- 
ERN MORETON  BAY,  QUEENSLAND, 

Queensland  Dept.  of  Primary  Industries,  Brisbane 
(Australia).  Fisheries  Management  Branch. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-06372 


PHYSIOLOGICAL  EFFECTS  OF  COLLECTING 
AND  TRANSPORTING  EMIGRATING  JUVE- 
NILE CHINOOK  SALMON  PAST  DAMS  ON 
THE  COLUMBIA  RIVER, 

Oregon  Cooperative  Fishery  Research  Unit,  Cor- 
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Group  81 — Fisheries  Engineering 

vallis. 

A.  G.  Maule,  C.  B.  Schreck,  C.  S.  Bradford,  and  B. 
A.  Barton. 

Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  117,  No.  3,  p  245-261,  May  1988.  14 
fig  39  ref.  Bonneville  Power  Administration  Con- 
tract DE-A179-82BP3479;  Army  Corps  of  Engi- 
neers Contract  DACW68-84-C-0063. 

Descriptors:  *Salmon,  *Fish  migration,  *Fish 
physiology,  *Fish  management,  *Dam  effects, 
♦Columbia  River,  Migration,  Physiological  ecolo- 
gy, Juvenile  growth  stage,  Mortality,  Dams, 
Stress,  Flow,  Blood,  Rivers,  Fish. 

Emigrating  juvenile   salmonids   are   collected   at 
McNary  Dam  on  the  Columbia  River  and  trans- 
ported past  the  three  downstream  dams  to  avoid 
mortalities  caused  by  passage  through  power-gen- 
erating  turbines.   During   the    1982-1984  seaward 
migrations   of  juvenile    fall    and   spring   chinook 
salmon  Oncorhynchus  tshawytscha,   an  array  of 
physiological  measurements  (plasma  Cortisol  and 
glucose,  white  blood  cell  counts)  and  challenge 
tests  (saltwater  challenge,   secondary   stress,   and 
swimming  endurance)  were  used  to  identify  the 
stressful  elements  in  these  activities.  Sequential  in- 
creases in  plasma  Cortisol  titers  of  fish  sampled  at 
the  physically  separable  points  in  the  collection  led 
to  the  conclusion  that  the  elements  of  the  system 
stressed    fish    cumulatively.    Furthermore,    there 
were  decreases  in  numbers  of  white  blood  cells,  in 
osmoregulatory  ability,  and  in  swimming  endur- 
ance during  the  first  24  h  after  fish  were  collected. 
Increasing  the  water  flow  rate  in  the  system  after 
the  1982  season  seemed  to  reduce  total  stress.  The 
most  stressful  event  in  transportation  appeared  to 
be  the  loading  of  fish  into  a  tank  or  truck  barge. 
Fish  recovered  from  the  stress  of  loading  while  en 
route,  and  thus  recovered  more  fully  during  the 
16-h  trip  by  barge  than  during  the  3-h  trip  by 
truck.  Physiological  responses  did  not  differ  in  fish 
transported  in  trucks  at  densities  of  0.02-0.36  kg/L. 
Although  there  were  no  significant  differences  be- 
tween the  responses  of  fish  collected  at  various 
times  during  the  migrations,  apparent  differences 
between  the  responses  of  fall  and  spring  chinook 
salmon  suggested  that  the  latter  were  more  sensi- 
tive  to   the   stresses  of  collection.   (Author's  ab- 
stract) 
W89-06506 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


RELATION  OF  STREAMFLOW  TO  HABITAT 
FOR  ANADROMOUS  FISH  IN  THE  STILLA- 
GUAMISH  RIVER  BASIN,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06832 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 

BYELORUSSIAN  SCHOOL  OF  HYDROBIO- 
LOGISTS  AND  ITS  ACHIEVEMENTS  (BELOR- 
USSKAYA  SHKOLA  GIDROBIOLOGOV  I  EE 
DOSTIZHENIYA), 

Akademiya  Navuk  BSSR,  Minsk. 

N.  M.  Kryuchkova. 

Gidrobiologicheski  Zhurnal  GBZUAM,  Vol.  24, 

No.   3,  p  84-95,   1988.  47  ref.   English  summary. 

Descriptors:  'Hydrobiology,  'Byelorussia,  'Edu- 
cation, 'Research,  Reviews,  Fisheries. 

The  basic  results  of  research  studies  conducted  by 
the  Byelorussian  school  of  hydrobiologists  created 
and  headed  by  G.  G.  Wmberg  for  20  yr  are  re- 
viewed. The  most  important  achievements  in  sani- 
tary hydrobiology,  hydrobiological  fundamentals 
of  fisheries,  and  peneral  hydrobiology  are  consid- 
ered (Author's  abstract) 
W89-06573 


NEVADA  FISCAL  YEAR  1987  PROGRAM 
REPORT  (NEVADA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Nevada  Univ.  System,  Reno.  Water  Resources 
Center. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89  100572/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Desert  Research  Institute,  Water  Resources 
Center,  Program  Report  G1435-01,  July  1988.  24p. 
USGS  contract  14-08-0001-G1435.  USGS  project 
USGSG1435-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'Nevada,  Educa- 
tion, Projects. 

Nevada's  arid  climate  limits  the  available  water 
supply,  yet  attracts  increasing  numbers  of  people. 
Nevada   is  experiencing   marked   pressures   in   its 
water   resources   as   a   result   of  this   burgeoning 
population.  As  the  population  increases,  traditional 
uses  of  water  are  changing  as  well,  generally  from 
rural  to  urban.  One  of  the  1987  research  projects 
investigated  optimal  water  management  and  invest- 
ment strategies  for  rural  communities  faced  with 
risks   in   forecasting   future   municipal   water   de- 
mands. As  reliance  on  private  wells  and  individual 
septic  systems  continues  to  increase  in  suburban 
areas  of  Nevada,  groundwater  quality  is  a  concern. 
The  objective  of  one  research  project  was  to  delin- 
eate source  areas  for  nitrate  and  ammonia  using  a 
technique   known   as   nitrogen   isotope   ratios.    A 
third  project  is  investigating  an  economical  means 
of  upgrading  wastewater  effluents  for  water  reuse. 
Because  agriculture  is  being  forced  to  consider  the 
possibilities    of    utilizing    poorer    quality    water, 
knowledge  of  salt  effects  on  crop  plant  water  use 
and  productivity  is  essential.  One  research  project 
was  developed  to  study  the  influence  of  varying 
leaching  fractions,  water  quality  and  soil  type  on 
root  distribution  and  fractional  water  uptake.  A 
total   of  three   undergraduate   and   four   graduate 
level  students  participated  in  the   1987  program. 
(Cosens-NV.  U.) 
W89-06878 

FISCAL  YEAR  1986  PROGRAM  REPORT 
(GUAM  WATER  AND  ENERGY  RESEARCH 
INSTITUTE). 

Guam  Univ.,  Agana.  Water  Resources  Research 
Center. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  210695/ 
AS  price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Program  Report  G-1220-1,  July  1987.  21p. 
USGS  contract  1 4-08-000 1-G 1220.  USGS  project 
G 1220-01. 

Descriptors:  'Water  Research  Institute,  'Educa- 
tion, 'Research,  'Information  transfer,  'Guam, 
Training. 

An  overview  of  the  Fiscal  Year  1986  research  and 
information  transfer  activities  accomplished  by  the 
University  of  Guam  Water  and  Energy  Research 
Institute  is  given.  These  activities  were  sponsored 
by  the  Water  Research  Institute  Program  Grant  of 
the  U.S.  Geological  Survey  and  included  the  fol- 
lowing completed  projects:  (1)  Improving  the 
water  distribution  systems  at  Koloma,  Pohnpei 
state,  through  use  of  a  digital  water  distribution 
model;  (2)  Documentation  of  ancient  water  con- 
veyance systems  in  the  Federated  States  of  Micro- 
nesia, States  of  Truk,  Pohnpei,  and  Kosrae,  and  in 
the  Territory  of  Guam;  (3)  An  analysis  of  water 
rights  issues  in  Saipan,  the  Territory  of  Guam,  and 
the  Republic  of  Belau;  (4)  Atoll  groundwater  de- 
velopment modelling,  Laura  Island.  (USGS) 
W89-06897 

FISCAL  YEAR  1987  PROGRAM  REPORT 
(VERMONT  WATER  RESOURCES  RESEARCH 
CENTER), 

Vermont  Water  Resources  Research  Center,  Bur- 
lington. 


A   W  Mcintosh. 

Available   from    National    Technical    Inform! 

Service,  Springfield,  VA  22161  as  PB88  244 

AS,  price  codes:  A03  in  paper  copy,  A01  in  mi 

fiche.  Program  Report  G1453-01,  July  1988. 

USGS  contract  14-08-O001-G-1453.  USGS  pr< 

G1453-01. 

Descriptors:  'Water  Research  Institute.  'Vern 
•Research,  'Information  transfer,  'Training, 
cation. 

Both  surface  and  groundwater  issues  were 
dressed  in  the  FY87  Vermont  Water  Resoi 
Research  Center  program.  Two  projects  f« 
on  groundwater,  with  one  assessing  techniqw 
reducing  nitrate  contamination  in  agricultural 
and  a  second  comparing  techniques  for  moniii 
microbial  contamination.  A  third  project  CO 
ered  the  role  of  acid  deposition  in  the  fa 
aluminum  in  soils  and  water,  while  the  final  i 
focused  on  the  relationship  between  phospl 
and  stream  algal  communities.  Information  trs 
activities  included  a  workshop  on  toxic  subst 
in  Lake  Champlain,  an  annual  spring  meetin| 
the  production  of  two  newsletters  in  coopei 
with  the  Vermont  Extension  Service.  (Mcli 
U.  VT,  WRRC) 
W89-06898 

FISCAL  YEAR  1987  PROGRAM  REI 
(RHODE  ISLAND  WATER  RESOU1 
CENTER), 

Rhode  Island  Univ.,  Kingston.  Water  Resc 

Center. 

C  P.  C.  Poon. 

Available    from   National   Technical    Inforn 

Service,  Springfield,  VA  22161  as  PB88  24 

AS,  price  codes:  A04  in  paper  copy;  A01  in  i 

fiche.  Program  Report  G1447-01,  July  1988 

USGS  contract  14-08-0001-G1447.  USGS  p 

G1447-01. 

Descriptors:  'Water  Research  Institute,  'Res 
'Information  transfer,  'Training,  'Rhode  I 

The  1987  program  objective  was  to  conducl 

ies  and  research  of  value  to  the  New  El 

region  as  well  as  to  assist  in  the  solution  of 

lems  in  the  State  of  Rhode  Island.  Currei 

anticipated  state  regional  water  problems  ar 

tamination  of  surface  and  groundwater  by  i 

radioactivity   such   as  radon,  by  chemicals 

industrial   and   agricultural   activities,  septu 

and  leach  field,  improperly  managed  landfil 

the  lack  of  public  awareness  and  public  pai 

tion  in  water  quality  protection  and  manag 

It  was  found  in  the  1987  program  that  an  e 

mal  neutron  activation  analysis  was  most  s 

for    measuring    uranium    and    thorium   of 

radon  is  the  decayed  product.  Lower  U  a 

were   found    in   calc-alkalic    and   mafic  v< 

rocks  while  higher  concentrations  were  fo 

the  alkalic  and  peraluminous  rocks.  A  coi 

model  using  finite  element  method  to  simula' 

flows  through  fractured  porous  media  was 

oped   for   predicting   the   extent   of  groun. 

contamination  in  the  State.  Techniques  were 

oped  to  use  metal  resistant  bacteria  Artnrt 

HC823   for   metal   removal   from   plating 

Nitrogen     and     phosphorus    contaminants 

found  short  distances  from  the  drainage  f 

septic  tank  systems.  Educational  programs  u 

resources   issues   included   conference,  fae 

publication,  and  citizen  watershed  watch. 

book  and  short  courses  were  either  condui 

being  initiated.  Mixed  ash  from  a  mass-bun 

erator  contained  sufficient  cadmium  to  be  ci 

as  toxic  substance  using  TCLP  procedure  bi 

cient   lead   to  be  classified   as  toxic  using 

EPTC  or  TCLP  procedure.  This  Center 

closely   with  the  R.   I.   Dept.  of  Envirot 

Management;  USGS  subdistnet  office,  K 

Waste  Management  Corp.,  and  other  Nc\ 

land  Water  Resources  Centers  for  prograi 

ning  and  research  coordination.  (USGS) 

W89-06900 
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CAI  YEAR  1987  REPORT  (MISSISSIPPI 
TER     RESOURCES     RESEARCH     INSTI- 

m, 

%issippi  Stale   Univ.,   Mississippi   State.   Water 
3Urces  Research  Inst. 
[".  Bond. 

liable  from  National  Technical  Information 
ice.  Springfield.  VA  22161  as  PB88  246616/ 
price  codes:  A03  in  paper  copy,  A01  in  micro- 
:.  Program  Report  G1431-01,  July  1988  24p 
JS  contract  1 4-08-000 1-G 1431.  USGS  project 
11-01  J 

:riplors:  'Water  Research  Institute,  'Research, 
jrmation  transfer,  "Training,  'Mississippi, 
;ation,  Project. 

ng  the  1987  program  year,  the  Mississippi 
ute  was  involved  with  statewide  planning  and 
rch,  including  the  following  projects:  Project 
11-02  (year  1  of  2)  is  developing  a  physically 
I  methodology  which  will  determine  the  fate 
Lillutants  in  rural  drainage  systems.  Project 
H-03,  an  attempt  to  determine  if  analysis  of 
lid  size  profile  of  bacteria  in  freshwater  could 
mine  the  source  of  bacteria,  provided  one  of 
Vm  baseline  studies  of  plasmid  size  profiles  in 
al  waters.  Project  G1431-04  investigated  en- 
ment  water  quality  to  grow  freshwater 
p.  Project  G1431-05  explored  the  use  of  clin- 
ilite  to  remove  toxic  ammonia  from  catfish 
waters.  Project  G 143 1-06  developed  a  sedi- 
transport  model  for  field  applications.  Project 
07  is  in  the  process  of  identifying  social  and 
>mic  barriers  to  farmers'  adoption  of  conser- 
l  technologies.  Project  G 143 1-08  (year  1  of  2) 
eloping  a  drought/emergency  plan  for  short- 
emergency  situations.  Project  G 143 1-02  sup- 
i  the  Institute  program  though  information 
unation  and  water  resources  conference 
kins-MS  U.,  WRRI) 
)6901 


U.  YEAR  1987  PROGRAM  REPORT  (IN- 
A     WATER     RESOURCES     RESEARCH 

BlO| 

e  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
Center, 
"ushman. 

ible  from  National  Technical  Information 
e,  Springfield.  VA  22161  as  PB88  246855/ 
ice  codes:  A03  in  paper  copy,  A01  in  micro- 
23rd  Annual  Report  G1421-01,  August  1988. 
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87  program  of  the  Indiana  Water  Resources 
ch  Center  has  revolved  around  five  research 
s  and  a  technology   transfer  program    In 
n  to  these  activities,  the  Center  was  heavily 
■d  in  a  proposal  to  develop  an  Egyptian 
Resources  Research  Center  through  U  S 
>ne  research  project,  directed  by  V.J.  Bier- 
the  University  of  Notre  Dame,  focused  on 
ig  the  impacts  of  toxic  chemicals  on  water 
within  a  quantitative  framework  in  order  to 
:  a  basis  for  regulation  in  the  form  of  waste 
locations.  S.  E.  Silliman,  also  with  the  Uni- 
f  Notre  Dame,  conducted  a  study  based 
neating  the  structure  present  within  random 
"vity  distributions  which  will  directly  in- 
subsurface  transport.  A  third  project,  led 
)•   Ross  of  Indiana   University  -   Purdue 
»  at  Fort  Wayne,  focused  on  measuring 
«e-response     relationship    between     heavy 
oncentration  and  biomass,  and  activity  and 
ial  diversity  of  the  epilithic  bacterial  com- 
K-    F.    Turco   and    A.    E.    Konopka,    of 
L-niversity,  conducted  a  study  which  was 
led  with  agricultural   impacts  on  ground- 
luality.  They  sought  to  establish  the  levels 
,      agricultural  chemicals  and  nitrates  in 
i   u    .     C  Krothe-  of  Indiana  University 
I  the  last  project  which  was  aimed  at  ana- 
utrate  in  groundwater  in  an  area  of  suspect- 
■opore  flow  through  a  thick  unconsolidated 
lo  a  karst  bedrock  aquifer.  The  technology 
program  involved  meetings  with  various 
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and  James  Ligon  determined  the  applicability  of 
previously  determined  drought  algorithms  from 
other  areas  of  the  country  to  the  S.  C.  situation.  (5) 
Earl  Hayter  of  Clemson  University  developed  two 
contaminant  transport  models.  One  is  a  two-dimen- 
sional model  and  the  other  is  a  three-dimensional 
model.  Both  are  finite  element  models,  and  have 
been  tested.  (6)  There  is  brief  discussion  of  the 
Information  Transfer  Program  currently  in  effect 
(Zielinski-Clemson  Univ.,  WRRI) 
W89-06904 


national,  state,  and  private  entities,  invited  presen- 
tations to  several  groups,  and  Center  newsletter 
(Cushman-Purdue  U.,  WRRC) 
W89-06902 
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Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Water  Resources  Research  Center. 
W.  R.  Walker. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  246848/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G  1454-01,  July  1988.  22p 
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'Education,  Projects. 

The  Virginia  Water  Resources  Research  Center's 
1987  -   1992  Five-Year  Plan  has  focused  on  four 
major  water  resource  issues  confronting  Virginia: 
(1)  water  resources  planning;  (2)  land  use  effects 
on  water  resources;  (3)  land  application  of  sewage 
sludge;    and    (4)    water    related    health    concerns 
During  the   1987  federal   fiscal  year,   the  Center 
sponsored  six  research  projects  and  12  students  (9 
graduate    and    3    undergraduate).    The    research 
projects  emphasized  the  effects  of  land  use  prac- 
tices on  water  resources  and  concerned:  the  effects 
of  agricultural  best  management  practices,  tillage, 
and  land  applied  sewage  sludge  on  surface  water, 
groundwater,  and  nitrate  leaching;  targeting  criti- 
cal nonpoint  pollution  source  areas  in  watersheds- 
stormwater  management  and  urban  best  manage- 
ment practices;  and  the  potential  of  natural  soil 
micro-organisms  to  degrade  pollutants.  During  the 
past  year,  the  Center  published  six  research  bulle- 
tins; created  a  new  series  'Recent  and  Relevant;' 
sponsored  a  research  forum  in  concert  with  the 
North  American  Lake  Management  Society  that 
375  people  attended;  and  taught  a  graduate-level, 
10-day   course   in   water  resources  education.   In 
addition  to  the  bulletins,  noteworthy  publications 
included  the  Center's  monthly  newsletter  that  won 
the  state  and  national  Merit  Award  of  the  Soil  and 
Water  Conservation  Society  for  outstanding  serv- 
ice in  advancing  the  science  and  art  of  good  land 
and  water  use.  (Weigmann-VA  Tech) 
W89-06903 
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Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  246608/ 
AS  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1448-01,  June  1988,  36p 
USGS  contract  14-08-000 1-G  1448.  USGS  project 
G1448-01. 

Descriptors:  'Water  Research  Institute,  'South 
Carolina,  'Research,  'Information  transfer 
'Training. 

Included  in  the  report  are  sections  on  the  water 
problems  and  issues  of  the  State,  the  goals  and 
priorities  of  the  total  program,  the  synopses  of  the 
program  projects  and  information  concerning  the 
information  dissemination  program.  The  synopses 
contain  information  regarding  research  projects 
funded  by  the  Water  Resources  Institute  including 
(1)  Richard  K.  White  performed  a  groundwater 
resources  assessment  on  the  availability  of  ground- 
water, groundwater  data  and  its  availability  to 
meet  the  state  needs.  (2)  The  effects  of  herbicide 
residues  on  microbial  processes  in  aquaculture 
ponds  and  sediments  were  studied  by  Steven  Haya- 
saka.  (3)  A  study  was  conducted  on  the  extent  of 
the  PCB  contamination  in  the  Twelve  Mile  River 
and  the  upper  section  of  Lake  Hartwell,  S.C.,  by 
Alan  W.  Elzerman  of  the  Environmental  Systems 
Engineering  Department  of  Clemson  University. 
(4)  The  SC.  Drought  Management  Act  uses  the 
Palmer  Index  to  determine  the  drought  state  rela- 
tive to  crop  growing.  The  study  by  Dale  Linvill 
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Research. 
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The  major  thrust  of  the  Michigan  Institute  of 
Water  Research  during  the  1987  program  year 
involved  activities  related  to  its  research  program 
statewide  water  resources  planning  activities,  use 
of  geographic  information  systems  and  the  technol- 
ogy transfer  program.  Water  management  planning 
along  with  surface  and  groundwater  contamination 
problems  are  the  top  priorities  issues  in  the  state  at 
the  present  time.  Research  projects  funded  by  the 
Institute  of  Water  Research  to  address  these  prob- 
lems and  issues  included:  the  assessment  of  rural 
groundwater  contamination  by  agricultural  chemi- 
cals in  sensitive  areas  of  Michigan  (03);  the  impacts 
of  irrigation  on  instream  flow  quantity  (05)-  an 
interdisciplinary  approach  to  valuation  of  Michi- 
gan^ coastal  wetlands  (02);  operation,  spatial  and 
environmental  water  planning  and  analysis  -  phase 
II  (04);  and  the  development  and  implementation 
of  the  Institute  of  Water  Research  technology 
transfer  program  through  publication  and  dissemi- 
nation of  research  results,  distribution  of  a  water 
related  newsletter  and  information  materials,  re- 
sponses to  requests  for  information,  coordination 
of  conferences  and  publication  of  conference  pro- 
ceedings, and  the  development  of  educational 
audio-visual  programs  (22).  (USGS) 
W89-06906 
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Missouri  Water  Resources  Research  Center's  goals 
are  (1)  to  develop  research  programs  in  under- 
standing and  solving  Missouri's  water  problems, 
(2)  to  provide  educational  opportunities  in  research 
for  students  with  an  interest  in  water  resources  and 
related  fields,  and  (3)  to  be  actively  involved  in 
dissemination  of  information  through  all  aspects  of 
the  media  in  reaching  the  researchers,  users  and 
citizens  of  Missouri  with  informative  water  related 
news  and  research  ideas  on  the  future  of  Missouri's 
water.  Areas  of  research  covered  under  this  grant 
include  (a)  fate  and  transport  of  particle-bound 
chlordane  that  may  be  major  factors  in  chlorinated 
hydrocarbon  contamination  in  fish  from  the  many 
lakes  and  rivers  in  Missouri,  (b)  effects  of  macro- 
pores  on  the  movement  of  agricultural  chemicals 
through  the  soil  profile,  (c)  determination  of  possi- 
ble mechanisms  for  chlordane  movement  initiated 
by  rainfall  events,  and  (d)  derivation  of  an  empiri- 
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cal  model  relating  suspended  algal  biomass  in  Mis- 
souri streams  to  prevailing  physical  conditions  and 
ambient  nutrient  concentrations.  A  total  of  13  stu- 
dents, 9  graduate  students  and  4  undergraduate 
students,  were  involved  in  this  year's  research  pro- 
grams. (Clevenger-MO  U.) 
W89-06907 
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The  Fiscal  Year  1987  Delaware  Water  Research 
Institute  Program  focused  on  three  critical  water 
problems  of  the  state  and  region:  contamination  of 
groundwater,  maintenance  of  a  safe  and  adequate 
water  supply,  and  sedimentation.  Five  projects  de- 
veloped information  needed  by  water  planners, 
managers,  and  users  for  the  protection  and  mainte- 
nance of  Delaware's  groundwater  supply.  Included 
are  methods  for  cleanup  of  toxic  organic  com- 
pounds and  petroleum  products,  a  system  for  iden- 
tifying water-table  regimes  by  soil  characteristics, 
an  analysis  of  soil  types  and  herbicides  that  quanti- 
fies potential  movement  of  toxins  into  certain 
aquifers,  and  a  study  of  watershed  land  use  and  the 
related  impact  on  water  quality.  A  sixth  project 
explored  an  alternative  to  chlorination  as  a  water 
treatment  method.  The  final  project  identified 
causes  of  riverbank  erosion  and  a  natural  deterrent 
to  such  erosion.  (USGS) 
W 89-06908 
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In  response  to  the  goals  and  priorities  for  1987  of 
the  Maryland  Water  Resources  Research  Center, 
four  projects  were  supported;  they  dealt  with  the 
question  of  whether  nitrogen  or  phosphorus  is  the 
more  important  contributor  to  decline  of  sub- 
merged aquatic  vegetation  in  the  Chesapeake  Bay, 
the  dynamics  of  inorganic  nitrogen  in  the  Chop- 
tank  River,  the  use  of  beryllium- 10  as  a  sediment 
tracing  mechanism  in  the  Chesapeake  Bay,  and  the 
long  term  effects  of  the  insecticide  diflubenzuron 
on  stream  metabolism.  Eutrophication  has  had  sig- 
nificant impact  on  the  decline  of  submerged  vege- 
tation in  the  Chesapeake  Bay.  Optimum  N.P  ratios 
differed  for  different  organisms,  between  vascular 
plants  and  epiphytic  phytoplankton.  The  composi- 
tion of  the  epiphytic  community  was  dramatically 
affected  both  by  total  nutrient  loading  and  by  the 
N:P  ratio.  Although  it  is  known  that  nitrogen 
cycling  leads  to  the  production  of  NH4  +  from 
N03-  within  the  Bay,  specific  conditions  which 
control  these  processes  are  not  understood.  Trends 
in  nitrogen  availability  at  all  sampling  sites  with 


season  were  the  same:  highest  concentrations  of 
N03-  during  December  through  May,  wilh  a  rapid 
decline  to  near  zero  between  May  and  June  In  the 
summer  a  secondary  peak  in  the  availability  of 
NH4+  was  noted.  In  sedimentation  studies  it  has 
been  found  that  beryllium-10  concentrations  of 
river-borne  particles  correlate  roughly  with  the 
average  erosion  flux  in  a  parent  river  basin.  How- 
ever, the  lOBe/Fe  ratio  is  more  practical  for  study- 
ing the  origin  of  sediments.  Diflubenzuron  is  exten- 
sively used  in  controlling  the  gypsy  moth.  It  has 
been  shown  that  the  compound  interferes  with 
leaf-litter  processing  in  streams  draining  forested 
watersheds,  probably  through  mortality  of  the 
litter-feeding  biota.  (Menzer-MD  U.,  WRRC) 
W89-06909 
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Five  research  projects  addressed  the  need  to  pre- 
serve the  quality  of  Kansas  water  supplies:  The 
first  considered  chemical  contamination  from  min- 
erals, pesticides  and  volatile  organic  chemicals  in 
farmstead  wells.  A  second  project  studied  factors 
affecting  the  fate  and  transport  of  chlorinated  hy- 
drocarbons in  soil.  The  third  study  undertook  de- 
velopment of  an  improved  model  simulating  move- 
ment of  agricultural  non-point  pollutants  during 
runoff  events.  Trihalomethanes  are  thought  to  be 
carcinogens  and  drinking  water  standards  limit 
their  concentrations  in  public  water  supplies.  A 
fourth  project  was  directed  at  determining  the 
sources  and  possible  control  of  trihalomethane  pre- 
cursors in  Kansas  lakes.  A  fifth  project  delineated 
the  geochemical  factors  influencing  water  quality 
in  northeastern  Kansas  where  glacial,  buried-valley 
aquifers  serve  as  the  primary  source  of  groundwat- 
er. Withdrawal  greatly  exceeds  recharge  in  the 
Ogallala  aquifer  in  northwest  Kansas.  Research 
was  initiated  to  provide  a  cost  effective  means  of 
monitoring  irrigation  demand  in  the  area.  A  litera- 
ture review  to  assist  in  the  water  research  priority 
setting  process  was  also  initiated.  In  addition,  the 
water  right  implications  of  stream-aquifer  interac- 
tions were  reviewed  in  Kansas  water  law  and  the 
statutes  of  12  western  states.  A  total  of  7  under- 
graduates, 11  Masters,  1  Ph.D.  and  1  J.D.  degree 
students  participated  in  the  1986  program.  (Jacobs- 
KSU,  WRRI) 
W89-06912 
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Environmental    Protection    Agency,   Washington, 
DC.  Office  of  Ground-Water  Protection. 
Available  from  the  National  Technical  Information 
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This  is  a  bibliography  referencing  142  docun 
that  contain  information  on  one  or  more  of  th 
required  program  elements  in  the  Wellhead 
tection  program  (WHF).  The  purpose  of  this  i 
ment  is  to  provide  a  mechanism  by  which  stat( 
local  officials  can  use  the  experience  of  othe 
aide  in  the  development  of  their  WHP  progi 
These  references  examine  the  following  elein 
duties  of  state  and  local  agencies  in  wellhead 
tection  programs;  determination  of  WHP 
around  supply  wells;  identification  of  contamii 
in  the  WHP  areas;  describe  programs  of  V 
contingency  plans  if  contamination  occurs; 
protection  of  new  wells.  (Author's  abstract) 
W89-0664O 
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For  primary  bibliographic  entry  see  Field  5B. 
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Mississippi   State  Univ.,   Mississippi  State.  \ 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 
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Purdue  Univ.,  Lafayette,  IN.  Water  Resource 
search  Center. 
J.  H.  Cushman. 

Available  from  National  Technical  Inform 
Service,  Springfield,  VA  22161  as  PB88  191 
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The  Indiana  Water  Resources  Research  Cent* 
published  the  directory  to  identify  and  encoi 
communication  among  these  researchers  and 
nizations  involved  with  preserving,  protecting 
improving  Indiana's  water  resources.  The  dil 
ry  will  be  of  use  to  members  of  the  water  resi 
community  as  well  as  to  members  of  public 
cies  and  private  organizations  in  the  wate 
sources  area.  The  use  of  the  directory  is  I 
encouraged  as  a  means  of  direct  contact  wit 
searchers.  (Cushman-Purdue  Univ.,  WRRC) 
W 89-069 10 
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For  primary  bibliographic  entry  see  Field  7C. 
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W89-06190     5F 
W89-06191     5B 
W89-06192     5D 
W89-06193     5B 
W89-06194     5D 
W89-06195     5B 
W89-06196     2C 
W89-06197     4C 
W89-06198     2J 
W89-06199     5B 
W89-06200     2K. 
W89-06201     2K 
W89-06202     5B 
W89-O6203     2K 
W89-06204     4B 
W89-06205     5G 
W89-06206     2F 
W89-O6207     5B 
W89-06208     7B 
W89-06209     8C 
W89-06210     8A 


W89-06211 

8B 

W 89-062 12 

8F 

W89-06213 

8B 

W 89-062 14 

8B 

W89-06215 

5A 

W 89-062 16 

5A 

W89-06217 

5F 

W89-06218 

5F 

W89-06219 

5D 

W89-06220 

5D 

W89-06221 

5D 

W89-06222 

2K 

W89-06223 

5F 

W89-06224 

5D 

W89-06225 

5D 

W89-06226 

5G 

W89-06227 

2G 

W89-06228 

5A 

W89-06229 

5D 

W89-06230 

5F 

W 89-06231 

5D 

W89-06232 

5A 

W89-06233 

5F 

W89-06234 

5F 

W89-06235 

5F 

W89-06236 

5F 

W89-06237 

7C 

W89-06238 

5F 

W89-06239 

5F 

W89-06240 

2E 

W89-06241 

8B 

W89-06242 

8C 

W89-06243 

5D 

W89-06244 

2E 

W89-06245 

8B 

W89-06246 

8B 

W89-06247 

2J 

W89-06248 

2H 

W89-06249 

2H 

W89-06250 

2H 

W89-06251 

2H 

W89-06252 

2H 

W89-06253 

2L 

W89-06254 

2H 

W89-06255 

5B 

W89-06256 

7C 

W89-06257 

2G 

W89-06258 

7B 

W89-06259 

7B 

W89-06260 

5B 

W 89-06261 

5B 

W89-06262 

2L 

W89-06263 

7C 

W89-06264 

7C 

W89-06265 

8B 

W89-06266 

6C 

W89-06267 

8A 

W89-06268 

8C 

W89-06269 

8A 

W89-06270 

8A 

W89-06271 

8C 

W89-06272 

8B 

W89-06273 

8A 

W89-06274 

8A 

W89-06275 

5E 

W89-06276 

5E 

W89-06277 

5E 

W89-06278 

8B 

W89-06279 

7C 

W89-06280 

2J 

W89-06281 

2J 

W89-06282 

7B 

W89-06283 

5D 

W89-06284 

5D 

W89-06285 

5D 

W89-06286 

5D 

W89-06287 

5A 

W89-06288 

4C 

W89-06289 

81 

W89-06290 

6G 

W 89-06291 

2F 

W89-06292 

5D 

W89-06293 

2H 

W89-06294 

5D 

W89-06295     5D 
W89-06296     5D 
W89-06297     5D 
W89-06298     5D 
W89-06299     5F 
W89-06300     5D 
W89-06301     2J 
W89-06302     5A 
W89-06303     5F 
W89-06304     5D 
W89-06305     5B 
W89-06306     5E 
W  89-06307     5D 
W89-06308     7B 
W89-06309     5D 
W89-06310     5  A 
W89-06311     5C 
W89-06312     5  A 
W89-06313     5B 
W89-06314     2J 
W89-06315     2L 
W89-06316     5B 
W89-06317     21 
W89-06318     81 
W89-06319     81 
W89-06320     7B 
W89-06321     2L 
W89-06322     2H 
W89-06323     2H 
W  89-06324     2H 
W89-06325     2H 
W89-06326     5B 
W89-06327     2F 
W89-06328     2K 
W89-06329     6G 
W89-06330     5C 
W89-06331     5B 
W89-06332     5C 
W89-06333     6G 
W89-06334     2L 
W89-06335     5B 
W89-06336     2H 
W89-06337     2H 
W89-06338     2H 
W89-06339     2H 
W89-06340     5B 
W89-06341     5C 
W89-06342     2H 
W89-06343     2H 
W89-06344     2H 
W89-06345     2H 
W89-06346     2H 
W  89-06347     2H 
W89-06348     81 
W89-06349     2H 
W89-06350     2H 
W89-06351     5C 
W89-06352     5C 
W89-06353     5C 
W89-06354     5C 
W89-06355     5C 
W89-06356     5G 
W89-06357     5G 
W89-06358     5G 
W89-06359     5G 
W89-06360     5G 
W  89-06361     5G 
W89-06362     5G 
W89-06363     2H 
W89-06364     5G 
W89-06365     5G 
W89-06366     5C 
W89-06367     5A 
W  89-06368     5  A 
W89-06369     5A 
W89-06370     5B 
W89-06371     2H 
W89-06372     2L 
W89-06373     4C 
W89-06374     2L 
W89-06375     21 
W89-06376     5C 
W89-06377     5C 
W89-06378     2H 


W89-06379  2H 

W89-06380  5C 

W89-06381  2E 

W89-06382  2E 

W89-06383  5C 

W89-06384  2E 

W89-06385  3F 

W89-06386  5B 

W89-06387  5B 

W89-06388  5B 

W89-06389  7B 

W89-06390  5B 

W89-06391  5B 

W89-06392  5C 

W89-06393  5C 

W89-06394  5F 

W89-06395  5B 

W89-06396  5G 

W89-06397  8B 

W89-06398  2E 

W89-06399  2E 

W89-06400  7C 

W89-06401  5G 

W89-06402  5D 

W89-06403  5E 

W89-06404  5E 

W89-06405  5G 

W89-06406  6E 

W89-06407  5A 

W89-06408  5D 

W  89-06409  5D 

W89-06410  4A 

W89-06411  5B 

W89-06412  5E 

W89-06413  5D 

W89-06414  7B 

W89-06415  5F 

W89-06416  5  A 

W89-06417  5B 

W89-06418  5A 

W89-06419  5D 

W89-06420  2K 

W89-06421  2F 

W89-06422  5B 

W89-06423  5B 

W89-06424  2G 

W89-06425  5B 

W89-06426  2G 

W89-06427  2G 

W89-06428  5G 

W89-06429  5B 

W89-06430  2F 

W89-06431  5B 

W  89-06432  7B 

W89-06433  5B 

W89-06434  2A 

W89-06435  5B 

W89-06436  7B 

W89-06437  2H 

W89-06438  2H 

W89-06439  2H 

W89-0644O  2H 

W89-06441  2H 

W89-06442  5C 

W  89-06443  2H 

W89-06444  2H 

W89-06445  2H 

W89-06446  2L 

W89-06447  2H 

W89-06448  2E 

W89-06449  2H 

W89-06450  2H 

W89-06451  2H 

W89-06452  2G 

W89-06453  2H 
W89-06454     2E 

W89-06455  2F 
W89-06456  2F 
W89-06457  2A 
W89-06458  5B 
W89-06459  2L 
W89-06460    2L 

W89-06461  2E 
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ACCESSION  NUMBER  INDEX 


W89-06796 


7A 
7A 
2A 
2F 
2E 
2K 


W89-06546     5A 
W89-06547     5F 
W89-06548     5E 
W89-06549     8A 
W89-06550     4A 
W89-06551     3F 
W89-06552     5D 
W89-06553     5F 
W89-06554     2L 
W89-06555     5C 
W89-06556     2L 
W89-06557     2L 
W89-06558     5C 
W89-06559     2H 
W89-06560     5B 
W89-06561     5  A 
W89-06562     2H 
W89-06563     2H 
W89-06564     2L 
W89-06565     2H 
W89-06566     2H 
W89-06567     5C 
W89-06568     5B 
W89-06569     2H 
W89-06570     2  J 
W89-06571     2H 
W89-06572     5C 
W89-06573     9A 
W89-06574     4A 
W89-06575     4B 
W89-06576     2F 
W89-06577     2F 
W89-06578     5B 
W89-06579     5B 
W89-06580     2G 
W89-06581     5B 
W89-06582     5B 
W89-06583     5B 
W89-06584     7C 
W89-06585     2G 
W89-06586     2F 
W89-06587     2F 
W89-06588     2J 
W89-06589     2F 
W89-06590     5G 
W89-06591     6E 
W89-06592     6E 
W89-06593     5G 
W89-06594     6E 
W89-06595     6E 
W89-06596     6E 
W89-06597     6E 
W89-06598     6B 
W89-06599     6E 
W89-06600     6E 
W89-06601     5C 
W89-06602     3B 
W89-066O3     4B 
W89-06604     4B 
W89-06605     2L 
W89-06606     2L 
W89-06607     2L 
W89-06608     2L 
W89-06609     2L 
W89-06610     2L 
W89-06611     2L 
W89-06612     5C 
W89-06613     2L 
W89-06614     2L 
W89-06615     5C 
W89-06616     2L 
W89-06617     2L 
W89-06618     5C 
W89-06619     2L 
W89-06620     2L 
W89-06621     2L 
W89-06622     2L 
W89-06623     5B 
W89-06624     2G 
W89-06625     6G 
W89-06626     6G 
W89-06627     5F 
W89-06628     6E 
W89-06629     5G 


W89-06630 

W89-06631 

W89-06632 

W89-06633 

W89-06634 

W89-06635 

W89-06636 

W89-06637 

W89-06638 

W89-06639 

W89-06640 

W89-06641 

W89-06642 

W89-06643 

W89-06644 

W89-06645 

W89-06646 

W89-06647 

W89-06648 

W89-06649 

W89-06650 

W89-06651 

W89-06652 

W89-06653 

W89-06654 

W89-06655 

W89-06656 

W89-06657 

W89-06658 

W89-06659 

W89-06660 

W89-06661 

W89-06662 

W89-06663 

W89-06664 

W89-06665 

W89-06666 

W89-06667 

W89-06668 

W89-06669 

W89-06670 

W89-06671 

W89-06672 

W89-06673 

W89-06674 

W89-06675 

W89-06676 

W89-06677 

W89-06678 

W89-06679 

W89-06680 

W89-06681 

W89-06682 

W89-06683 

W89-06684 

W89-06685 

W89-06686 

W89-06687 

W89-06688 

W89-06689 

W89-06690 

W89-06691 

W89-06692 

W89-06693 

W89-06694 

W89-06695 

W89-06696 

W89-06697 

W89-06698 

W89-06699 

W89-06700 

W89-06701 

W89-06702 

W89-06703 

W89-06704 

W89-06705 

W89-06706 

W 89-06707 

W89-06708 

W89-06709 

W89-06710 

W89-06711 

W89-06712 

W89-06713 


5B 

4C 

2L 

5G 

5G 

5G 

5G 

5G 

5G 

5B 

IOC 

5G 

7B 

5B 

5B 

5G 

7B 

5E 

5A 

2B 

5B 

7C 

7C 

5A 

5A 

4B 

5B 

5B 

5B 

2B 

5B 

5D 

7C 

5C 

8A 

5D 

8D 

5E 

5F 

5A 

5B 

5D 

2C 

7B 

7C 

5B 

5B 

5G 

6E 

5G 

5G 

5G 

5G 

5B 

5C 

2H 

5C 

5C 

2H 

5C 

2H 

5G 

5G 

5B 

5B 

2K 

2K 

5B 

2D 

2D 

2D 

2D 

2D 

2D 

2D 

5D 

5A 

5E 

5G 

5A 

5A 

7C 

7A 

7B 


W89-06714 

W89-06715 

W89-06716 

W89-06717 

W89-06718 

W89-06719 

W89-06720 

W89-06721 

W89-06722 

W89-06723 

W89-06724 

W89-06725 

W89-06726 

W89-06727 

W89-06728 

W89-06729 

W89-06730 

W89-06731 

W89-06732 

W89-06733 

W89-06734 

W89-06735 

W89-06736 

W89-06737 

W89-06738 

W89-06739 

W89-06740 

W89-06741 

W89-06742 

W89-06743 

W89-06744 

W89-06745 

W89-06746 

W89-06747 

W89-06748 

W89-06749 

W89-06750 

W89-06751 

W89-06752 

W89-06753 

W89-06754 

W89-06755 

W89-06756 

W89-06757 

W89-06758 

W89-06759 

W89-06760 

W89-06761 

W89-06762 

W89-06763 

W89-06764 

W89-06765 

W89-06766 

W89-06767 

W89-06768 

W89-06769 

W89-06770 

W89-06771 

W89-06772 

W89-06773 

W89-06774 

W89-06775 

W89-06776 

W89-06777 

W89-06778 

W89-06779 

W89-06780 

W89-06781 

W89-06782 

W89-06783 

W89-06784 

W89-06785 

W89-06786 

W89-06787 

W89-06788 

W89-06789 

W89-06790 

W89-06791 

W89-06792 

W89-06793 

W89-06794 

W89-06795 

W89-06796 


5A 

5A 

5A 

5A 

5A 

5A 

5A 

5E 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

5E 

5A 

5D 

5A 

5D 

5A 

5C 

5C 

5A 

5C 

5A 

5C 

5A 

5A 

5A 

5E 

5E 

5E 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

5B 

5A 

5A 

5A 

5B 

5A 

5A 

5A 

2J 

5A 

5A 

5B 

5B 

5A 

7C 

5B 

5B 

5B 

5A 

5B 

5B 

5B 

7B 

5B 

5B 

5A 

5A 

5G 

5D 

5D 

5F 

5F 

5F 

5A 

5D 

5F 

5F 

5A 

5A 

5F 

5D 

5B 
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W89-06797 


ACCESSION  NUMBER  INDEX 


•     - 


W89-06797     5B 
W89-06798     5B 
W89-06799     7C 
W89-06800     2K 
W89-06801     5D 
W89-06802     5D 
W89-06803     3C 
W89-06804     3C 
W89-06805     5F 
W89-06806     5E 
W89-06807     5D 
W89-06808     5D 
W89-06809     5D 
W89-06810     5D 
W89-06811     5D 
W89-06812     5D 
W89-06813     3C 
W89-06814     5D 
W89-06815     5D 
W89-06816     5D 
W  89-068 17     3C 
W89-06818     3C 
W89-06819     3C 
W89-06820     3C 
W89-06821     3C 
W89-06822     3C 
W89-06823     3C 
W89-06824     3C 
W89-06825     5A 
W89-06826     5D 
W89-06827     5B 
W89-06828     5B 
W89-06829     2F 
W89-06830     2H 
W89-06831     2E 
W89-06832     2E 
W89-06833     2E 
W89-06834     2F 
W89-06835     2E 
W89-06836     6C 
W89-06837     2E 
W89-06838     5B 
W89-06839     2F 
W89-06840     2F 
W  89-06841     2F 


W89-06842     2E 
W89-06843     2K 
W89-06844     2F 
W  89-06845     2F 
W89-06846     2F 
W89-06847     5B 
W89-06848     2E 
W89-06849     2K 
W89-06850     7C 
W89-06851     7C 
W89-06852     7C 
W89-06853     5B 
W89-06854     2E 
W89-06855     2F 
W89-06856     2F 
W89-06857     2F 
W89-06858     4B 
W89-06859     6C 
W89-06860     2J 
W89-06861     2E 
W89-06862     2F 
W89-06863     4C 
W89-06864     2F 
W89-06865     2E 
W89-06866     5B 
W89-06867     7A 
W89-06868     2F 
W  89-06869     2F 
W89-06870     2F 
W89-06871     2F 
W89-06872     4C 
W89-06873     7C 
W89-06874     7C 
W89-06875     7C 
W89-06876     2K 
W89-06877     7C 
W89-06878     9D 
W89-06879     6B 
W89-06880     7C 
W89-06881     2H 
W89-06882     4C 
W89-06883     4B 
W89-06884     5B 
W89-06885     2E 
W89-06886     2A 


W89-06887 

2F 

W89-06888 

SB 

W89-06889 

2F 

W89-O6890 

2A 

W89-06891 

2F 

W 89-06892 

2F 

W89-06893 

2L 

W89-06894 

2A 

W89-06895 

5A 

W89-06896 

5B 

W89-06897 

9D 

W89-06898 

9D 

W89-06899 

6B 

W89-06900 

9D 

W89-06901 

9D 

W89-06902 

9D 

W89-06903 

9D 

W89-06904 

9D 

W89-06905 

3D 

W  89-06906 

9D 

W89-O6907 

9D 

W89-06908 

9D 

W89-06909 

9D 

W89-06910 

10D 

W89-06911 

5G 

W89-06912 

9D 

W89-06913 

3F 

W89-06914 

2F 

W89-06915 

2F 

W89-06916 

4C 

W89-06917 

6C 

W89-06918 

5B 

W89-06919 

6D 

W89-06920 

5B 

W89-06921 

5D 

W89-06922 

6D 

W 89-06923 

5B 

W89-06924 

6A 

W89-06925 

2F 

W89-06926 

5E 

W89-06927 

7A 

W89-06928 

5G 

W89-06929 

5E 

W89-06930 

5F 

W89-06931 

2L 

W89-06932     3F 
W89-06933     5E 
W89-06934     6C 
W89-06935     5F 
W89-06936     6A 
W89-06937     5D 
W89-06938     8B 
W89-06939     6E 
W89-06940     5D 
W89-06941     6C 
W89-06942     5G 
W89-06943     5F 
W89-06944     5B 
W89-06945     3F 
W89-06946     5G 
W89-06947     2E 
W89-06948     5D 
W89-06949     2F 
W89-06950     5B 
W89-06951     5D 
W89-06952     3F 
W89-06953     5B 
W89-06954     5D 
W89-06955     2J 
W89-06956     2G 
W89-06957     5E 
W89-06958     4B 
W89-06959     3C 
W89-06960     2H 
W89-06961     7C 
W89-06962     3F 
W89-06963     3C 
W89-06964     6A 
W89-06965     4C 
W89-06966     5D 
W89-06967     6E 
W89-06968     3F 
W89-06969     6A 
W89-06970     6B 
W  89-06971     5G 
W89-06972     5B 
W89-06973     6B 
W89-06974     5D 
W89-06975     6D 
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Pi 


Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


1989  Price  Schedules  for  the  United  States,  Canada, 
and  Mexico 

These  prices  are  for  customers  in  the  United  States,  Canada,  and 
Mexico;  other  customers,  write  for  price  list  PR- 360-4. 


Microfiche  &  Paper  Copy 
Reports 

Standard  Prices        Exception  Prices 


A01 $6.95 

A02 10.95 

A03 13.95 

A04-A05  ..15.95 
A06-A09..21.95 
A10-A13  ..28.95 
A14-A17  .36.95 
A18-A21  .42.95 
A22A25  .49.95 
A99 ' 


Published 
Searches  i 
Special 
Directories 


N01.. 
N02.. 


.$55.00 
...55.00 


E01 $9.00 

E02 1150 

E03 13.00 

E04 15.50 

EOS 17.50 

E06 20.50 

E07 23.00 

E08 25.50 

E09 28.00 

E10 31.00 

E11 33.50 

E12 36.50 

E13 39.00 

E14 42.50 

E15 46.00 

E16 50.50 

E17 54.50 

E18 59.00 

E19 65.50 

E20 76.00 

E99 


Computer  Product* 


Diskettes 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
ertinent  monographs,  journal  articles,  reports,  and 
ther  publication  formats.  These  documents  cover 
ia\er  resources  as  treated  in  the  life,  physical  and 
ocial  sciences  and  the  related  engineering  and  legal 
spects  of  the  characteristics,  supply  condition,  con- 
ervation.  control,  use,  or  management  of  water 
sources.  Each  abstract  includes  a  full  bibliographic 
tation  and  a  set  of  descriptors  which  are  listed  in 
ie  Water  Resources  Thesaurus.  The  abstract 
itries  are  classified  into  10  fields  and  60  groups 
milar  to  the  water  resources  research  categories 
itabhshed  by  the  Committee  on  Water  Resources 
search  of  the  then  Federal  Council  for  Science  and 
jchnology. 

sleeted  Water  Resources  Abstracts  is  designed 
serve  the  scientific  and  technical  information  needs 
scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 
U.S.  Geological  Survey 
MS  425  National  Center 

Reston,  VA  22092 
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ATER  CYCLE 

General 


iPITATION-RUNOFF  MODELING 

M:  USER'S  MANUAL, 

[ical  Survey,  Denver,  CO.  Water  Resources 

mary  bibliographic  entry  see  Field  2E. 

>700 


U.  SIMULATION  OF  THE  GLACIAL- 
ER  SYSTEM  IN  SANBORN  AND  PARTS 
ADLE,  MINER,  HANSON,  DAVISON 
ERAULD  COUNTIES,  SOUTH  DAKOTA' 

ical  Survey,  Huron,  SD.  Water  Resources 

nary  bibliographic  entry  see  Field  2F. 


)LOGIC  RECONNAISSANCE   OF  THE 
XLEET  RIVER  BASIN,  ALASKA,  1982- 

cal  Survey,  Anchorage,  AK.   Water  Re- 

Div. 

>an.  D.  R.  Kernodle,  and  R.  Huntsinger. 

e  from  Books  and  Open  File  Report  Sec- 

GS,  Box  25425,  Denver,  CO  80225.  USGS 

Resources  Investigations  Report   86-4089 

3,  10  fig,  8  tab,  9  ref. 

ors:  *Water  resources  data,  -Wild  rivers, 
Surface  groundwater  relations,  •Hydro- 
stems,  -Unalakleet  River,  Low  flow 
i^ater  movement,  Streamflow,  Discharge 
y,  Groundwater  recharge,  Water  quality 
ms,  Water  supply,  Flooding. 

lakleet  River,  Alaska,  from  its  headwaters 
nfiuence  of  the  Chiroskey  River  has  been 
d  as  a  wild  river  and  is  included  in  the 
Wild  and  Scenic  Rivers  System.  Yearly 
,  which  occurs  during  the  winter,  is  sus- 
'  groundwater  discharge;  there  are  few 
the  basin  and  the  cold  climate  prevents 
noff.  The  amount  of  winter  streamflow 
est  in  the  lower  parts  of  streams  with  the 

ot  the  South  River  and  was  apparently 
nal  to  the  amount  of  unfrozen  alluvium 
trom  the  measuring  sites.  Unit  discharge 
inter  ranged  from  nearly  zero  at  the 
the  South  River  to  0.24  cu  ft/sec/sq  mi 
alakleet  River  main  stem  below  Tenmile 
mmer  runoff  at  the  time  of  the  reconnais- 
i  have  been  slightly  higher  than  normal 
recent  rains.  Unit  runoff  ranged  from  a 

cu  ft/sec/sq  mi  at  the  South  River,  to  a 
:  of  2.4  cu  ft/sec/sq  mi  at  the  North  Fork 

Ktver.  Flood  marks  were  present  in  the 
I  above  streambank  levels  but  suitable 
i  measure  the  maximum  evident  flood  by 

methods  were  not  found.  Flood  peaks 
ulated  for  the  Unalakleet  River  and  its 

using  basin  characteristics.  Calculated 

for  the  50-year  flood  ranged  from  about 
u  ft/sec/sq  mi.  Water  quality  was  good 
t  the  basin,  and  an  abundant  and  diversi- 
umty  of  benthic  invertebrates  was  found 

collected  during  the  summer  reconnais- 
mafrost  underlies  most  of  the  basin,  but 
er  can  be  found  in  unfrozen  alluvium  in 

valleys,  most  abundantly  in  the  lower 
I  n31",  l"butaries  and  along  the  main 
e  Unalakleet  River.  Groundwater  sus- 
"ow  through  the  winter;  an  estimate  of 

can  be  found  through  low-flow  meas- 
Uroundwater  quality  in  the  basin  ap- 
.  satisfactory  for  most  uses.  Currently 
idwater  is  used  within  the  basin.  The 

ly  tor  Unalakleet  is  obtained  from  a 
&'"  a  smf "  va"ey  north  of  the 
We  the  Unalakleet  River  basin.  (Au- 


Control  Office. 

J.  Premchitt.  E.  W.  Brand,  and  H.  B.  Phillipson. 
IN:   Groundwater  in  Engineering  Geology.   The 
Geological  Society,  London.  1986.  p  87-94   1  tab  9 
tig,  27  ref. 

Descriptors:  *Rainfall  intensity,  *Geohydrology 
♦Groundwater,  'Landslides,  -Hong  Kong 
Groundwater  movement,  Model  studies,  Theoreti- 
cal models,  Slope  stability,  Excess  rainfall,  Rain- 
storms. 

A  severe  rainfall  event  occurs  once  every  two 
years  in  Hong  Kong,  causing  widespread  land- 
slides which  result  in  human  casualties  and  exten- 
sive damage  Recently  it  has  been  established  that 
these  landslides  are  largely  caused  by  short-period 
nigh-intensity  rainfall,  with  nearly  all  failures  oc- 

Twnf8    W'^in  /, feW   hours   of  Peak   intensity. 
Iherefore,  the  failures  are  mainly  attributable  to 
rapid  transient  variations  in  groundwater  condi- 
tions. These  findings  contradict  previously  accept- 
ed theories  on  failure  mechanisms.  A  new  theoreti- 
cal model  is  being  examined  in  Hong  Kong  to 
explain    the    rapid    landslide    response    following 
high-intensity  rainfall  based  on  well-defined  hills- 
£Peii,yudr0l08ic?1   the°™»-   Using  this  model,  it 
should  be  possible  to  formulate  a  simplified  equa- 
tion tor  the  rise  in  groundwater  pressures  for  sub- 
sequent use  m  slope  stability  calculations.  These 
calculations  should  include,  among  other  factors 
the  critical  rainfall  intensity  and  its  duration,  the 
slope  angle,  the  thicknesses  and  permeabilities  of 
the  various  strata  in  the  subsurface,  and  the  catch- 
ment   characteristics   of  the   upper   hillside   area 
which  generates  the  subsurface  flow  down  the 
slope    In  addition,  subsurface  erosion  pipes  and 
unnels  which  exist  in  some  of  Hong  Kong's  hills- 
lopes,  especially  those  covered  with  colluvium  are 

WR'rne7i7tS0wwv,^roCuIarly^niflcant-   <See  also 
W89-07178)  (White-Reimer-PTT) 
W89-07186  ; 

model  for  predicting  groundwater 
cSangeRsESPONSE  to  me^RoSgical 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 

M  E^  Barton,  and  R.  I.  Thomson. 
IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  299-31 1  5  fie 
ii  ret,  2  append.  6' 

Descriptors:  -Surface-groundwater  relations,  -Me- 
teorological effects,  -Model  studies,  -Geohydro- 
uBI'  Groundwater  movement,  -Hydrologic 
S,  'Groundwater,  Soil  water,  Rainfall,  Per- 
meability, Water  table  fluctuations,  Evapotranspir- 

ss^assz* Barton  cia-  »am»sh- 


W89-07208 

TYPES  OF  BASINS  WITHOUT  DRAINAf  F 
AND  FACTORS  AFFECTING  THE  WATFR 
CYCLE  IN  THEM  IN  THE  PRESENT  DA? 
LANEfCAPE    °F    ™E    MASURIAN    Lke 

Ecoto  Academy  of  Sc'ences,  Mikolajki.  Inst,  of 
M.  Kruk. 

Ekologia  Polska  ELPLBS,  Vol.  35,  No  3-4  n  655 
678,  1987.  9  fig,  5  tab,  14  ref.  P 

Descriptors:  -Closed  basins,  -Watersheds,  -Wet- 
ands,  -Drainage  basins,  -Mires,  Poland,  Hydro- 
logic  cycle,  Geomorphology. 

The  principal  agents  determining  the  nature  of  the 
water  cycle  in  various  types  of  basins  without 
surface  drainage  under  the  climatic  conditions  of 
north-eastern  Poland  were  investigated  by  tracing 
the  spatial  distribution  and  analyzing  water-table 

was'fZVh  *he  b3SiuS-  An  imPortant  relationship 
was  found  between  the  magnitude  of  seasonal  fall 
of  the  water  level  in  a  mire  situated  in  a  basin 
without  runoff  and  the  proportion  of  the  mire 
i"  fea,ln  the  total  area  of  the  basin.  In  a 
hummocky  lakeland  landscape  there  are  basins 
with  mires  in  them,  as  well  as  whole  areas  without 
surface  drainage  where  seasonal  retention  of  water 
and  its  long-term  storage  are  favored  to  a  variable 
extent.  (Author's  abstract) 
W89-07516 


INFLUENCE  OF  THE  MIRE  PROPORTION  IN 
A  DRAINAGELESS  CATCHMENT  AREA  ON 
THE  TROPHIC  STATUS  OF  MIRE  WATER? 

Ecoto  my  °f  Sciences,  Mikolajki.   Inst,  of 

«?0rnP£mfiy  bibli°8raPhic  entry  see  Field  2H. 

W8y-l)7517 


iSiGESSED  BY  RAPID  GROUND- 

g   Public'  Works   Dept.    Geotechnical 


A  simple  model,  based  on  the  overall  soil  water 
balance,  has  been  developed  for  the  prediction  of 
groundwater  levels  in  response  to  meteorological 
changes.  The  model  consists  of  two  parts-  (1)  A 
soil  moisture  deficit  model  which  used  daily  rain- 
tall  and  potential  evapo-transpiration  data  to  esti- 
mate the  effective  rainfall  entering  the  ground 
beyond  the  influence  of  evapo-transpiration;  and 
vL  mK,del  r!latlng  the  effective  rainfall  to  the 
water  table  and  predicting  the  groundwater  level 
response.  Rainfall,  potential  evaporation  and  water 

order  ^  f  "'  ^7^  f°r  3t  leaSt  tWO  vears  *" 
order  to  perform  a  split  record  test.  The  data  from 
the  first  year  are  used  for  calibrating,  and  data 
trom  the  second  year  for  testing  the  model.  The 
model  has  been  applied  to  a  cliff  top  site  adjacent 
to  the  degrading  coastal  cliffs  a,  Naish  p^  near 

Highcliffe,   Hampshire.   The   necessary  data   was 

?98^en0fVK  th,eJW0-r£ear  period  from  October 
1982  to  October  1984.  The  groundwater  level  data 

Orfvll  ™  'm  uPPe^  Permeable  layer  of  Plateau 
Gravel.  The  Plateau  Gravel  acts  as  a  groundwater 
store,  supplying  seepage  both  down  into  the  under- 
lying Barton  Clay  and,  under  winter  conditions 
outwards  to  the  cliff  face.  The  meteorological  data 
were  obtained  by  setting  up  a  local  weather  sta- 
tion. The  results  show  a  good  model  fit  to  the 
observed  data.  The  model  is  suitable  for  general 
application,  and  may  prove  valuable  for  areas  with 
active  landslides  as  a  means  of  understanding  the 

WSgoTnxwA^f  °f  u°pe  movements.  (See\lso 
wsy-07178)  (Author  s  abstract) 


TESTS  OF  THE  CREAMS  MODEL  ON  AGRI- 
CULTURAL FIELDS  IN  VERMONT 

Vermont  Agency  of  Natural  Resources,  North 
Waterbury.  Dept.  of  Environmental  Conservation 
hor  primary  bibliographic  entry  see  Field  5B. 

Sf£^RSIVE  PARAMETER  ESTIMATION  OF 
HYDROLOGIC  MODELS,  1A"««  "* 

Iowa  Univ  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
H.  Rajaram,  and  K.  P.  Georgakakos. 
Water  Resources  Research  WRERAO  Vol  25 
No.  2,  p  281-294,  February  1989.  5  fig,'  3  tab,  22 
ref,  append.  EPA  contract  812329-01-0  and  Hydro- 
logic    Research    Laboratory,    National    Weather 

na«Sa.hSS^     co°perative      ag™ 

Descriptors:  -Parametric  hydrology,  -Rainfall- 
runoff  relationships,  -Model  studies,  -Hydrologic 
models,  -Watersheds,  -Mathematical  models, 
Woods  Lake  watershed,  New  York,  Estimating. 

Proposed  is  a  nonlinear  filtering  approach  to  recur- 
sive parameter  estimation  of  conceptual  watershed 
response  models  in  state-space  form.  The  concep- 
tual model  state  is  augmented  by  the  vector  of  free 
parameters  which  are  to  be  estimated  from  input- 
output  data,  and  the  extended  Kalman  filter  is  used 
to  recursively  estimate  and  predict  the  augmented 
state.  The  augmented  model  noise  covariance  is 
parameterized  as  the  sum  of  two  components-  one 
due  to  errors  in  the  augmented  model  input  and 
another  due  to  errors  in  the  specification  of  aug- 
mented model  constants  that  were  estimated  from 
other  than  input-output  data  (e.g.,  topographic  and 
rating  curve  constants).  These  components  depend 
on  the  sensitivity  of  the  augmented  model  to  input 
and  uncertain  constants.  Such  a  novel  parameteri- 
zation allows  for  nonstationary  model  noise  statis- 
tics that  are  consistent  with  the  dynamics  of  water- 
shed response  as  they  are  described  by  the  concep- 
tual watershed  response  model.  Prior  information 
regarding  uncertainty  in  input  and  uncertain  con- 
stants in  the  form  of  degree-of-belief  estimates  of 


Field  2— WATER  CYCLE 
Group  2A— General 

hydrologists  can  be  used  directly  within  the  pro- 
posed formulation.  Even  though  model  structure 
errors  are  not  explicitly  parameterized  i n  1 he 
present  formulation,  such  errors  car,  be  identified 
Through  the  examination  of  a  one-step  ahead  pre- 
dicted normalized  residuals  and  the  parameter 
Traces  during  convergence.  The  formulat.on  18  ex- 
empted by8  the  estimation  of  the  parameters  of  a 
conceptual  hydrologic  model  with  data  from  he 
2?sq km "watershed I  of  Woods  Lake  located  in  the 
Adirondack  Mountains  of  New  York.  (Authors 
abstract) 
W89-07763 

miMATIC  WATER  BALANCE  IN  THE 
SOUTHWESTERN  PART  OF  JAPAN  (IN  JAPA- 

YamS'ata  Univ.  (Japan).  Faculty  of  General  Edu- 

cation. 

Chfgairzasshi      (Journal      of      Geogr  aPhy) 

CGZAAL,  Vol.  97,  No.  6,  p  606-610,  1988.  4  tig, 

13  ref.  English  summary. 

Descriptors:  *Japan,  'Hydrologic  budget,  'Evapo- 
S£S.  'Water  deficit,  'Water  surplus,  'Hy- 
drologic maps,  Basins,  Land  use,  Vegetation. 

Distribution  maps  of  climatic  water  balance  in  the 
^uthwestern  part  of  Japan  are  presented.  The 
water balance  was  evaluated  by  bookkeepmg  pro- 
cedures based  on  the  Thornthwaite  system.  Ac- 
cording to  the  concept  of  Russell's  chmat.c  years 
potential  evapotranspiration,  water  surplus,  water 
oefid  and  number  of  dry  months  were  annually 
evaluated  and  averaged  for  the  period  1967-82. 
The  dfs7ribution  maps  of  the  four  components 
were  made  by  using  the  mean  annual  values  at  415 
SS.  The"  maps"  show ^  precise ^regional  djff  - 
ences  among  plains  and  basins  and  prov  de  basic 
data,  e.g.,  for  studies  of  vegetation  and  land  use. 
(Author's  abstract) 
W89-07777 

GENERALIZATION  OF  SCS  CURVE  NUMBER 

State  for  Water  Management,  Budapest  (Hun- 
gary). 

LniToTlrrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  115,  No.  1,  p  139-144,  February 
1989.  2  fig,  12  ref. 

Descriptors:  'Runoff  forecasting,  'Mathematical 
models  'Graphical  methods,  'Runoff  volume, 
Sfall-runoff  relationships,  Numerical  analysis, 
Hydrologic  models,  Land  use,  Soil  types,  Vegeta- 
tion, Soil  water. 

A  specific  unrevised  Soil  Conservation  Service 
(SCS>  version  of  a  runoff  forecasting  model  is 
SneTto^enerate  simple  graphs  for  use j.  the 
curve  number  (CN)  method  of  runoff  vdunie  esto 
mation    The  graphs,  as  general  solutions  to  the 
basic  SCS  formula,  allow  the  user  to  adopt  any 
co1ilsCideSons  as  to  the  quantification ,  of ^tables 
involved  in  runoff  est.mat.on.  The  modified ap 
nroach    incorporates    the    specific    CN    method, 
where  the  proper  selection  of  CN  requires  the  use 
of  Ubles  containing  specifications  on  so.    groups 
patterns  of  land  use  and  cover   types  of farming 
treatment,    and   hydrologic   conditions.   The   CN 
method   is  intended   for   use  on   an   ungaged  or 
unmonitored  watershed.  The  present  method    n- 
cTpJrates  the  specific  CN  method 1   sc .the  latte 
has  not  been  rejected,  just  generalized.  (Geiger- 
PTT) 
W89-07800 


Model  studies,  Computer  models,  Urban  runoff, 
Roughness  coefficient,  Overland  now. 

Stormwater  models,  which  are  used  extensively  for 
stormwater  drainage  design  and  management,  re- 
quire calibration.  The  parameters  usually  estimated 
oy  cahbration  include  infiltration  and  roughness. 
Parameters  that  can  be  determined  by  mea  ure- 
ment  include  catchment  area,  slope,  and  length  of 
fiow  path.  The  dependency  of  parameter  values  on 
he  level  of  model  discretization  was  investigate* 
Fxneriments   were   performed   on   a  small   urban 
S  and  results  of  different  levels  of  discre- 
tization were  compared  to  observed  hydrograph 
volume  and  peak  runoff.  The  only  factor  found  to 
requke  adjustment  based  on  the  level  of  discre tiza- 
fon  and  the  size  of  subcatchment  was  the  overland 
How   time.   Small-scale   discretization   required   a 
Ker  flow  path  or  a  h.gher  Manning  roughness 
coefficient  than  coarse  discretization  to  predict  lag 
times  correctly.  (Author's  abstract) 
W89-07815 

RFLATIONS      BETWEEN      PRECIPITATION 
AND   SHALLOW   GROUNDWATER   IN   ILLI- 

Illtaota  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section 
For  primary  bibliographic  entry  see  Field  2F. 
W89-07869 

SEA-SALT  INDUCED  STREAMWATER  ACIDI- 

taperiTco'll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliograph.c  entry  see  Field  5B. 

W89-07932 

DEFINITION    OF    A   CAPTURE   ZONE   FOR 
SHALLOW  WATER  TABLE  LAKES, 

Western   Australia  Univ.,   Nedlands.   Centre   for 

Water  Research. 

L  R  Townley,  and  M.  R.  Davidson. 

Journal  of  Hydrology  JHYDA7,  Vol.  104  No.  1-4, 

P  53  76,  December  30,  1988.  12  fig,  24  ref,  append. 


SELECTION  OF  STORMWATER  MODEL  PA- 

UnSy^of  the  W.twatersrand,  Johannesburg 
(South  Africa). 

to3hoflEn,vironmental  Engineering  JOEDDU 
Vol.  115,  No.  1,  p  210-220,  February  1989.  6  fig,  1 
tab,  15  ref. 

Descriptor*  'Urban  hydrology,  •Stonn  runoff, 
•S.orm.lrains.  'Infiltration,  'Hydrologic  models, 


Descriptors:  'Lakes,  'Capture  zone,  'Aquifers, 
"plow  system,  'Surface-grouridwater  relations, 
Shores,  Boundary  conditions,  ^™$£°& 
Anisotropy,  Groundwater  movement,  Hydraulic 
gradient. 

Lake-aquifer  interaction  was  studied  to  develop 
IS  "relationships  between  easily  measurab  e  ge- 
ometrical and  aquifer  parameters  and  the  bulk  be- 
havior of  the  flow  system.  Attention  was  focused 
on    shaUow    flow-through    lakes    which    receive 
groundwater  along  the  up-gradient  shoreline  nd 
discharge   lake   water   along   the   down-gradient 
shorelfne   Although  the  flow  system  is  physically 
h°eed"mensional8two  idealized  two-dimensional 
geometries,  in  plan  and  in  vertical  section,  were 
studied  in  detail  The  resulting  potent.a  flow  prob- 
lems were  solved  using  a  boundary  integral  ap- 
proach   based  on  a  Green's  function  chosen  to 
SSfy  dSred  homogeneous  boundary  conditions 
on  a  semi-infinite  strip.  Results  are  Resented  for 
circular  and  elliptical  lakes  in  plan  and  for  lakes  so 
shallow  that  they  are  adequately  represented  to 
vertical  section  by  a    ne  at  the  surface.  The  size  ot 
^upstream  captL  zone,  to  which ,  all  group- 
er flow  eventually  passes  through  the  body  of  the 
lake    is  defined  in  terms  of  the  size  of  the  laKe, 
nter-lake  spacing,  aquifer  saturated  thickness,  an 
anfso  ropy  ratio   knd  the  ratio  of  downstream  to 
upstream  hydraulic  gradients.  Even  in  cases  where 
Z ^groundwater  inflow  to  a  lake  .s  zero,  it  .s 
shown  That  a  substantial  throughflow  can  occur. 
(Author's  abstract) 
W89-08112 

thrff  COMPONENT  TRACER  MODEL  FOR 
SSrMFLOW  ON  A  SMALL  APPALACHIAN 
FORESTED  CATCHMENT, 

Pennsylvania  State  Univ.,  University  Park.  School 

n  R°  DewaT.eUBCR.  Swistock,  and  W.  E.  Sharpe^ 
EJnJMydrdogy  JHYDA7  Vol.  H*No.  1-4 
p  301-310,  December  30,  1988.  2  fig,  1  tab,  25  rei. 


Descriptors:  'Acid  rain  effects,  'Rainfall-m 
relationships,  'Tracers,  •Hydrologic  nw 
•Storm  water,  'Flow,  'Forest  watersheds,  I 
minum,  'Water  pollution  sources,  'Appalac! 
Plateau,  Model  studies,  Isotopic  tracers,  Ol) 
isotopes,  Groundwater,  Soil  water,  Channels, 
cipitition,  Streams,  Fish,  Chemical  properties. 

A  three-component  018  tracer  model  recogni 

contributions    of   groundwater,    soil    water, 

channel  precipitation  was  used  to  represent  * 

flow  in  Fish  Run,  a  small  Appalachian  Pk 

forest    stream.    The    traditional    two-compc 

model  recognizing  'old'  and  'new'  water  stem 

sources  failed  to  explain  runoff  events  m  Fish 

often  giving  'old'  water  percentages  of  storn 

exceeding     100%.     With     the     three-compi 

model,   channel   precipitation  contributions 

computed  from  measured  throughfall  intensit 

channel  area.  Example  computations  for  a 

intensity  frontal  rainfall  event  using  the  three 

ponent   model   gave   stormflow   contnbuuo 

0  9%   for   channel   precipitation,   24.1%  to 

water,  and  75%  for  groundwater.  Contribute 

soil  water  to  stormflows  may  explain  lev 

dissolved  aluminum  toxic  to  fish  found  in  s 

Appalachian  Plateau  streams.  (Authors  ah 

W89-08126 

RAINFALL  MOVEMENT-A  VALUABLE 
PLEMENT  TO  SHORT-TERM  RAIN 
DATA, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Res 

Engineering. 

J.  Niemczynowicz. 

Journal  of  Hydrology  JHYDA7  Vol.  104,  > 

p  311-326,  December  30,  1988.  7  fig,  2  tab, 

Descriptors:  'Urban  hydrology  'Rainfall 
relationships,  'Simulation,  'Hydrologic  i 
•Urban  ninoff,  •Rainfall  distribution.  Urba 
Rainstorms,  Wind,  Rainfall  Lund  S 
Gaging,  Catchment  areas,  Hydrographs, 
volume,  Error  analysis. 

The  lack  of  sufficiently-good  short-term 

data  causes  errors  in  runoff  simulation  t 

areas.  The  rainfall  input  traditionally  used 

rainfall-runoff  simulation  models  does  not  t 

account  areal  and  kinematic  properties  or  l 

rainstorms  which  are  relevant  in  this  conte. 

fall  data  used  for  runoff  simulation  may  be 

mented  with  rainfall  movement  P"***" 

in  turn,  can  be  calculated  from  high-altitu 

movement  measured  at  most  airports,  un 

tion  of  10  rainfall  events  observed  in  L 

shown  that  about  equally  good I  results  i 

event  runoff  simulations  may  be obtain 

rainfall  data  from  12  gauges  on  a  20  sq  to 

when  the  data  from  only  three  gauges 

mented   with   rainfall   movement  parami 

used    This  exemplifies  benefits  of  usms 

movement  as  additional  ^formation that 

vorably  complement  inadequate  rainfall  c 

thor's  abstract) 

W 89-08 127 


INFIIIFNCE  OF  GENERAL  CIRCE 
PATTERNS  ON  HUMID  AND  DRY  V 
THE  CUTO  ANDEAN  REGION  OF  A 

NA 

Centro  de  Investigaciones  Regionales  de 

Santa  Fe  (Argentina). 
J.  L.  Minetti,  and  E.  M.  Sierra. 
International    Journal    of   Climatology 
Vol.  9,  No.  1,  P  55-68,  January-Februai 
fig,  9  tab,  28  ref. 

Descriptors:  'Climatology,  'Climatic  . 
mosphenc  pressure  'Precipitation  A 
tion  'Argentina,  Fluctuations,  MeteroU 
collection,  Seasonal  variation,  Climate, 
patterns,  Irrigation,  Agricultural  I 
Drought,  Snowfall. 

Due  to  the  population  growth  in  the  i 
areas  under  irrigation  in  Cuyo  (West 
gentina),  the  consequences  of  fluctuan 
dillerean  river  regimes,  whose  snowfa 
water  for  irrigation,  have  begun  to  be 


WATER  CYCLE— Field  2 


in  years  Hemispheric  and  regional  circula- 
(terns  associated  with  two  extreme  hydrolo- 
Irought  and  excess)  situations  in  Cuyo  were 
[ated,  searching  for  links  between  both 
Important  anomalies  of  hemispheric  and 
1  occurrences  have  been  observed  when 
ts  and  floods  occur  at  the  regional  scale 
level  of  the  mountain  range  central  Andes 
lilean  Mediterranean  zone).  Precipitation 
ions  show  a  direct  or  inverse  association 
her  South  American  regions  (Uruguay  and 
radas  del  Sur)  and  also  an  important  tele- 
ion  between  phenomena  of  extratropical 
i.  The  anomalous  monthly  average  pressure 
egional  scale)  are  generated  by  an  increase 
0  percent  over  the  normal  frequency)  of  a 
sistent  synoptic  models,  and  by  a  westerly 
ith  ridge  or  trough  over  Islas  Orcadas  del 
uth  Orkneys  Is.)  or  toward  the  west  of 
rnandez.  (Author's  abstract) 
132 


CES  IN  THE  STUDY  OF  SUB-SAHA- 
IOUGHT, 

Aeronautics  and  Space  Administration, 
rk.  Goddard  Inst,  for  Space  Studies, 
ruyan. 

onal  Journal  of  Climatology  IJCLEU, 
•io.  1,  p  77-90,  January-February  1989.  10 

ors:  'Drought,  'Climatology,  *Air  circu- 
Afnca,  'Arid  lands,  'Precipitation,  Air- 
iterfaces,  Albedo,  Rainfall,  Hydrologic 
vapotranspiration,  Climates,  Atmospheric 
Model  studies. 

ntific  community  has  responded  to  the 
d  sub-Saharan  drought  with  a  variety  of 
projects  and  publications.  Related  re- 
s  dealt  with  the  spatial  or  temporal  analy- 
ifall  anomalies,  the  local  or  distant  atmos- 
rculation  characteristics  that  precede  or 
»y  the  anomalies,  or  the  influence  via 
ctions  of  remote  sea-surface  temperature 
omahes  on  Sahel  precipitation.  General 
n  models  have  been  profitably  utilized  to 
ral  hypotheses  related  to  sub-Saharan 
including  the  impact  of  changed  albedo, 
Highness,  surface  evapotranspiration,  and 
election  of  the  relevant  literature  is  re- 
nd research  results  are  discussed.  Conclu- 
cate  that  certain  ocean-atmosphere  di- 
ms combine  to  deprive  the  sub-Sahara  of 
ure  required  for  copious  monsoon  rains 
me  drought  years,  while  during  others 
-ic  dynamics  over  North  Africa  limit  the 
r  intensity  of  the  wave  disturbances  that 
;  moist  convection  associated  with  much 
pon's  summertime  rainfall.  (Author's  ab- 


W89-07283 


PROCESSES  REGULATING  THE  CHEMISTRY 
AND  TRANSFER  OF  ALUMINUM  IN  A  FOR- 
ESTED WATERSHED, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering 
hor  primary  bibliographic  entry  see  Field  5B. 

W89-07297 


Precipitation — Group  2B 

n-hexanal  have  the  sum  of  Taft  parameters  <  or  = 

0.5  and,  by  calculation,  little  affinity  for  H20  or 

S(IV)  would  be  expected.  Therefore,  high  concen- 

!^l!?nS„^  not  expected.  (See  also  W89-07234) 
(Miller-PTT)  ' 

W89-07347 


scipitation 

;r£o^T£?NAL  QUALITY-ASSUR- 
°£RAM  FOR  ™E  NATIONAL  AT- 

!ICSITION  program  and 

LL    TRENDS     NETWORK     DURING 

I  Survey,  Denver,  CO.  Water  Resources 
7  bibliographic  entry  see  Field  7A. 


S«PROGRAM  FOR  GEOCHEMICAL 

dSJ-^SD"RA1N  AND  OTHER  LOW" 
RENGTH,  ACIDIC  WATERS, 

Survey,  Trenton,  NJ.  Water  Resources 
y  bibliographic  entry  see  Field  5A. 


HJTY   OF   PRECIPITATION    SAM- 

ntal  Monitoring  and  Services,  Inc.,  Ca- 
y  bibliographic  entry  see  Field  7B. 


ALUMINUM  CHEMISTRY  OF  FOREST  SOILS 
STRONGLY  AFFECTED  BY  ACID  ATMOS- 
PHERIC DEPOSITION  IN  THE  NETHER- 
LANDS AND  IN  DENMARK, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  5B. 

woy-U/zVo         • 


ALUMINUM  LEVELS  IN  SUB-SURFACE 
DRINKING  WATER  SUPPLIES  AND  THE 
EXTENT  OF  ACIDIC  DEPOSITION, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). Inorganic  Chemistry  Section. 
For  primary  bibliographic  entry  see  Field  5B 
W89-07299 


£??eE£LOF  PH  ON  S°2  UPTAKE  BY  AQUE- 
OUS DROPLET  SURFACES, 

Boston  Coll.,  Chestnut  Hill,  MA.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07346 


ALDEHYDE-BISULFITE  ADDUCTS:  THER- 
MODYNAMICS AND  KINETICS 

California  Inst,  of  Tech.,  Pasadena.  W  M  Keck 
Lab.  of  Environmental  Engineering  Science 
Ht C0Betterou>  T  M.  Olson,  and  M.  R.  Hoffman. 
*Ac Fxr7eP.nnts  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  599-604,  3  tab  14 
ref. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Chemis- 
try of  precipitation,  'Sulfur  compounds,  'Chemi- 
cal reactions,  'Aldehydes,  'Thermodynamics  Ki- 
netics, Electrons,  Acid  dissociation  constants, 
Mathematical  models,  Bisulfite,  Symposia. 

Aldehyde-bisulfite  adducts,  such  as  alpha-hydroxy- 
methanesulfonate  may  be  important  reservoirs  for 
5>(1V)  in  naturally  occurring  water  droplets  such  as 
tog,  mist,  cloud  and  rain,  but  little  is  known  about 
their  thermodynamic  and  kinetic  properties  and  so 
far  only  one  S(IV)  adduct  has  actually  been  identi- 
fied in  a  natural  sample  (i.e.  alpha-hydroxymethan- 
esulfonate  in  fog).  The  electron  withdrawing  abili- 
ty of  the  substituent  R-,  in  a  series  of  aldehydes  R- 
CHO,  were  correlated  with  some  important  ther- 
modynamic and  kinetic  parameters  for  their  reac- 
tions  with   S(IV)   and   H20,   so   that   potentially 
important  S(IV)  reservoirs  can  be  identified  and 
actively  sought  in  natural  samples.  These  correla- 
tions may  also  be  useful  in  estimating  other  ther- 
modynamic and  kinetic  parameters,  for  improving 
analytical  methodology  and  for  substitution  into 
mathematical   models.   To   this  end,   the  stability 
constants  of  two  more  aldehyde-bisulfite  adducts 
have  been  determined  and  the  acid  dissociation 
constants  of  several   alpha-hydroxyakyl-sulfonate 
salts  have  been  measured.  Besides  being  of  intrinsic 
importance,  the  acid  dissociation  constants  are  rel- 
atively simple  to  measure  and,  therefore,  provide  a 
good   means   of  rapidly  evaluating   the  expected 
chemical  behavior  of  an  alpha-hydroxyakylsulfon- 
ate  salt.  It  is  shown  that  the  Taft  parameter,  which 
is  documented  for  a  large  number  of  substituents 
K-,  and  which  is  a  measure  of  the  electron  with- 
drawing power  of  R-,  can  be  used  for  correlating 
and  making  predictions  of  the  chemical  behavior 
ol  a  closely  related  set  of  aldehydes  of  environ- 
mental significance.   It  is  also  apparent  that   the 
correlations  could  usefully  be  extended  to  include 
ketones^   Most  of  the  aldehydes  and  ketones  al- 
ready identified  in  polluted  urban  environments  are 
unlikely  to  be  good  S(IV)  reservoirs.  For  example 
acetaldehyde,  propanol,  n-butanal,  n-pentanal,  and 


METAL-BISULFITE  COMPLEXES:  THERMO- 
DYNAMICS AND  KINETICS, 

California  Inst,  of  Tech.,  Pasadena.  W.M    Keck 
Lab.  of  Environmental  Engineering  Science 
M.  H.  Conklin,  and  M.  R.  Hoffman. 

IAI^oPxIiep-rints  of  PaPers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1987.  p.   605-607,  2  fig. 

Descriptors:     'Acid     rain,     'Metal     complexes, 
Sulfur  compounds,  'Chemistry  of  precipitation, 
Air  pollution,  'Chemical  reactions,  'Thermody- 
namics, Kinetics,  Metals,  Sulfur,  Iron,  Copper  Ox- 
idation, Electron  transfer,  Bisulfite,  Symposia. 

To   gain   a   better   understanding   of  the   factors 
which  may  be  important  in  determining  the  rate 
and  extent  of  oxidation  of  S(IV)  and  S(VI),  as  well 
as  the  factors  which  may  be  important  in  S(IV) 
transport  in  water  droplets  such  as  fog,  cloud  mist 
and   rain,   laboratory  studies  were  conducted   to 
investigate  the  reaction  of  Cu(II)  with  S(IV)  and 
the  reaction  of  Fe(III)  with  S(IV).  The  experimen- 
tal techniques  used  included  ESCA,  X-ray  diffrac- 
tion, Raman,  IR,  ESR  and  UV-visible  spectrosco- 
py, ion  chromatography,  and  stopped-flow  spec- 
trophotometry. The  rate  of  electron  transfer  in  the 
reduction  of  both  Cu(II)  and  Fe(III)  by  S(IV)  was 
found  to  be  too  slow  to  support  the  commonly 
invoked   Backstrom   radical   mechanisms   for   the 
catalyzed  autooxidation  of  S(IV)  and  a  ternary 
complex  such  as  02-Fe-S(IV)  may  be  involved 
I  he  stability  constants  for  Cu(III)-S(IV)  complex- 
ation  seems  to  be  too  low  compared  to  those  of  the 
most  reactive  aldehydes  to  allow  these  metals  to 
compete  with  the  aldehydes  as  significant  reser- 
voirs ot  S(IV)  in  natural  systems,  even  if  they  did 
not  lead  to  oxidation  of  the  S(IV).  The  mechanism 
c?Txt/xe-lnternal  redox  reaction  between  Fe(III)  and 
b(lV)  is  discussed  and  various  pathways  for  the 
formulation  of  the  Fe(III)-S(IV)  species  were  ex- 
amined to  determine  the  most  probable  equilibrium 
species.  Results  are  interpreted  by  comparing  the 
formation    of    Fe(III)-S(IV)    species    with    other 

he)\]\l  oC,?mplexeS'  The  formation  of  a  discrete 
i-e(lll)-S,(lV)  complex  as  a  prelude  to  the  Fe(III)- 
catalyzed  autooxidation  of  S(IV)  is  thought  to  be 
li1,™"1051  Probable  catalytic  pathway.  (See  also 
W89-07234)  (Miller-PTT) 
W89-07348 


2£JEhOF  REACTION  OF  METHANESUL- 
ESE1C  ACID'  DIME™YL  SULFOXIDE,  AND 
DIMETHYL  SULFONE  WITH  HYDROXYL 
RADICAL, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Marine  and  Atmospheric 
Chemistry. 

P.  J.  Milne,  R.  G.  Zika,  and  E.  S.  Saltzman. 
IN;  Preprints  of  PaPers   Presented  at   the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  616-617,  9  ref. 

Descriptors:    'Chemistry   of  precipitation,    'Acid 
rain,    'Chemical    reactions,    'Sulfur    compounds, 
Acid  rain,  'Cloud  liquid  water,  'Aerosols    Hy- 
droxyl  radical,  Symposia. 

A  series  of  measurements  of  the  rates  of  reaction  of 
™  sulfonic  acid  (MSA),  dimethylsulfoxide 
(DMSO)  and  dimethylsulfone  (DMS02)  with  OH 
in  aqueous  solution  were  undertaken  in  order  to 
verify  previous  results  for  MSA  and  to  investigate 
the  reactivity  of  DMSO  and  DMS02  with  OH 
Preliminary  results  are  presented  and  implications 
tor  the  lifetime  of  these  compounds,  in  both  cloud 
waters  and  aerosol  particles,  are  discussed  Deter- 
mination of  the  rate  constants  for  the  reaction  of 
hydroxyl  radical  with  these  sulfur-oxy  species  was 
carried  out  using  a  competition  kinetic  method 
Hydroxyl  radical  were  produced   in  solution  by 
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Group  2B — Precipitation 

laser  flash  photolysis  of  dilute  solutions  of  hydro- 
gen peroxide.  Time  resolved  absorption  spectra  of 
the  solutions  were  taken  after  the  flash  using  an 
intensified  gated  silicon  diode  array  detector.  The 
reactions  were  monitored  for  up  to  20  microse- 
conds after  the  photolyzing  flash.  The  concentra- 
tion of  OH  in  solution  was  measured  by  monitor- 
ing the  absorption  of  the  thiocyanate  radical.  This 
indirect  approach  was  necessary  because  of  the 
low  value  of  the  extinction  coefficient  of  OH  and 
the  apparent  lack  of  absorbing  transients  from  the 
reaction  of  the  sulfur-oxy  species  at  the  wave- 
length range  studied  here  (275-575  nm).  The  deter- 
mined rate  constants  for  the  compounds  measured 
were  found  to  decrease  in  the  order  DMSO  > 
MSA  >  DMS02.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07351 


OXIDATION  OF  REDUCED  SULFUR  COM- 
POUNDS BY  HYDROGEN  PEROXIDE  IN 
AQUEOUS  MEDIUM, 

Illinois  Univ.  at  Urbana-Champaign.  Environmen- 
tal Research  Labs. 

Y.  G.  Adewuyi,  and  G.  R.  Carmichael. 
IN:  Preprints  of  Papers  Presented  at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  618-620. 

Descriptors:  'Chemistry  of  precipitation,  *  Air  pol- 
lution effects,  'Acid  rain,  'Chemical  reactions, 
•Oxidation,  *Sulfur  compounds,  'Kinetics,  Hydro- 
gen peroxide,  Hydrolysis,  Symposia. 

Reduced  sulfur  compounds  in  the  environment  are 
believed  to  impact  significantly  on  acidity  of  pre- 
cipitation in  remote  areas,  formation  of  sulfur  aero- 
sols in  marine  atmosphere  and  organic  chemistry 
of  seawater.  An  understanding  of  the  mechanisms 
and  kinetics  of  chemical  transformations  of  these 
compounds  in  aqueous  medium  is  essential  in  de- 
termining the  fate  of  these  compounds  in  the  envi- 
ronment and  in  implementing  control  strategies. 
The  kinetics,  mechanisms,  and  stoichemistry  of  the 
oxidations  of  dimethyl  sulfide  and  carbon  disulfide 
by  hydrogen  peroxide  in  aqueous  solutions  have 
been  investigated  spectrophotometrically.  Oxida- 
tion of  dimethyl  sulfide  by  hydrogen  peroxide  to 
dimethyl  sulfide  is  bimolecular  (unit  order  with 
respect  to  both  H202  and  DMS)  and  is  subject  to 
catalysis  by  strong  acids.  The  rate  coefficient  is 
fairly  constant  between  pHs  of  2  and  6,  increases 
drastically  at  pH  1  and  below,  and  decreases  sub- 
stantially at  pH  7.  The  oxidation  of  carbon  disul- 
fide by  hydrogen  peroxide  to  sulfate  in  alkaline 
medium  (pH   <   or   =    11)  is  controlled  by  the 
hydrolysis  step.  The  reaction  of  CS2  with  the 
OH(-)  ion  is  the  rate-determining  step  and  pro- 
ceeds by  the  formation  of  dithiocarbonate  com- 
plex. The  linear  increase  as  a  function  of  OH(-)  ion 
concentration  for  the  pseudo-first-order  rate  con- 
stants for  both  the  formation  and  decomposition  of 
the  dithiocarbonate  complex  leads  to  the  concept 
of  a  bimolecular  course  for  both  steps.  The  forma- 
tion rate  of  sulfate  increased  exponentially  with 
time  and  was  also  found  to  be  dependent  on  the 
rate  of  hydrolysis.  In  addition,  production  of  sul- 
fate showed   large   induction   periods  suggesting 
either  a  complex  mechanism  or  formation  by  sec- 
ondary reaction.  With  pH  <  or  =  7.41,  the  pre- 
dominant product  of  oxidation  was  colloidal  sulfur. 
The  resulting  milkiness  (due  to  the  suspensions  of 
sulfur),  coupled  with  the  fact  that  the  hydrolysis 
step  was  very  slow,  made  spectrophotometric  anal- 
ysis impossible  in  this  range.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07352 


POTENTIAL  SULFUR  GAS  EMISSIONS  FROM 
SOIL,  LEAF  LITTER,  AND  LIVING  PLANTS 
OF  A  TROPICAL  RAINFOREST, 

Georgia  Univ.,  Athens.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07388 


DYNAMICS  OF  SULFUR  EXCHANGE  AT  THE 
AIR/FOREST  CANOPY  INTERFACE:  A 
REVIEW  OF  THROUGHFALL  INFERRED 
DEPOSITION  RATES, 


Colorado  Univ.  at  Denver.  Center  for  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-07508 


QUANTIFYING  THE  RELATIONSHIP  BE- 
TWEEN ATMOSPHERIC  TRANSPORT  AND 
THE  CHEMICAL  COMPOSITION  OF  PRE- 
CIPITATION ON  BERMUDA, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07659 


MODELS  OF  CLOUD  CHEMISTRY, 

Toronto  Univ.  (Ontario).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07661 


For  primary  bibliographic  entry  see  Fieli 
W89-07666 


CLOUD  CHEMISTRY  RESEARCH  Al 
FACE  MOUNTAIN, 

State  Univ.  of  New  York  at  Albany. 

Atmospheric  Science. 

For  primary  bibliographic  entry  see  Fiel 

W89-07667 


OXYGEN  ISOTOPE  CHANGES  IN  T 
ICE,  QUELCCAYA,  PERU, 

Washington  Univ.,  Seattle.  Quaternary 

Center. 

For  primary  bibliographic  entry  see  Fiel 

W89-07706 


MEASUREMENTS  OF  THE  SIZE-DEPEND- 
ENCE OF  SOLUTE  CONCENTRATIONS  IN 
CLOUD  DROPLETS, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 
tutionen. 

J.  A.  Ogren,  J.  Heintzenberg,  A.  Zuber,  K.  J. 
Noone,  and  R.  J.  Charlson. 

Tellus  TELLAL,  Vol.  41B,  No.  1,  p  24-31,  Febru- 
ary 1989  4  fig,  2  tab,  24  ref.  Swedish  National 
Science  Council  Grant  G-GU8428-1O0  and  NSF 
Grants  ATM83-18028  and  ATM86-07377. 

Descriptors:  'Particle  size,  'Cloud  liquid  water, 
'Measuring  instruments,  'Acid  rain,  'Cloud  chem- 
istry, 'Cloud  formation,  'Droplets,  Counterflow 
virtual  impactor,  'Sampling,  Sweden,  Condensa- 
tion, Optical  properties. 

Measurements  of  the  particulate  material  and 
water  vapor  released  when  cloud  droplets  evapo- 
rate are  used  to  determine  the  amount  and  concen- 
tration of  material  contained  in  the  droplets.  Drop- 
lets are  sampled  with  a  counterflow  virtual  impac- 
tor (CVI),  which  extracts  them  from  the  surround- 
ing air  and  evaporates  them  in  a  flow  of  warm, 
dry,  filtered  air.  The  resulting  concentrations  of 
water  vapor,  particulate  number,  and  particulate 
light  scattering  coefficient  are  determined,  allow- 
ing calculation  of  average  droplet  and  particle 
radii,  as  well  as  the  aqueous-phase  concentration  of 
non-volatile,  soluble  and  insoluble  ('solute  concen- 
tration'). By  changing  the  internal  flows  of  the 
CVI,  the  minimum  radius  of  droplets  sampled  is 
varied  within  the  interval  4-15  micrometer.  Meas- 
urements obtained  in  central  Sweden  in  the 
summer  of  1986,  near  the  base  of  stratocumulus 
clouds,  show  that  solute  concentrations  increase 
with  droplet  size  by  roughly  a  factor  of  3  over  the 
radius  range  5-9  micrometers.  This  observation 
agrees  with  the  hypothesis  that  condensational 
growth  controls  the  droplet  distribution  near  cloud 
base.  (Author's  abstract) 
W89-07662 

IONIC  CONCENTRATIONS  AND  INITIAL 
S(IV)-OXIDATION  RATES  IN  DROPLETS 
DURING  THE  CONDENSATIONAL  STAGE  OF 
CLOUD,  .    . 

Munich  Univ.  (Germany,  F.R.).  Meteorologisches 

Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
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MEASUREMENTS  OF  ATMOSPHERIC  GAS- 
PHASE  AND  AQUEOUS-PHASE  HYDROGEN 
PEROXIDE  CONCENTRATIONS  IN  THE 
WINTER  ON  THE  EAST  COAST  OF  THE 
UNITED  STATES, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 
Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-07665 

POTENTIAL  FOR  ELUCIDATING  SULFATE 
AND  ACIDITY  PRODUCTION  IN  CLOUDS 
USING  A  MESOSCALE  MODEL  WITH  QUASI- 
SPECTRAL  MICROPHYSICS, 

Clermont-Ferrand-2  Univ.,  Aubiere  (France). 


PRECIPITATION  FLUCTUATION] 
GLOBAL  LAND  AREAS  SINCE  T 
1800*S, 

National  Oceanic  and  Atmospheric  i 
tion,  Boulder,  CO.  Environmental  Res< 
H.  F.  Diaz,  R.  S.  Bradley,  and  J.  K.  Ei* 
Journal  of  Geophysical  Research  (D)  A 
JGRDE3,  Vol.  94,  No.  1,  p  1085-1094, 
1989.  17  fig,  1  tab,  36  ref.  DOE,  Carb 
Research  Div.  Grant  DE-FG02-85ER6I 

Descriptors:  'Paleoclimatology,  'Pi 
•Weather  patterns,  'Data  interpretatio 
data  collections,  History,  Seasonal  varis 

An  analysis  of  southern  hemisphere  Ian 

tion  records  for  the  last   100  years  i 

increase  in  mean  annual  precipitatioi 

1940's,  with  positive  anomalies,  comp 

1921-1960  reference  period,  occurring 

last  1 5  years  in  all  seasons  except  south 

(Dec-Feb).  There  is  little  or  no  tempc 

tion  with  corresponding  precipitation 

the    northern    hemisphere.    Furthern 

trends  in  the  northern  hemisphere  te 

gions  were  opposite  those  in  the  north 

areas,  in  the  southern  hemisphere  bot 

hibit  similar  trends.  The  change  tov 

precipitation    in   middle   latitudes   bej 

1940's  in  the  northern  versus  the   1? 

southern    hemisphere.    For    the    nort 

sphere,  the  overall  linear  trend  from  1 

is  not  significantly  different  from  zero. 

decline  is  evident  since  the  1950's,  prin 

lower  rainfall  amounts  south  of  about 

North.  Globally,  the  trend  is  toward  h 

in  annual  and  seasonal  precipitation,  ei 

boreal  summer  season  (June-Aug).  I 

observed  increase,  however,  occurree 

to  the  mid-1950's,  after  which  time  th« 

overall  trend,  instead  exhibiting  deca< 

tuations.  These  are  only  broadly  cor 

zonally  averaged  profiles  of  precipital 

derived  from  general  circulation  m< 

simulations  of  climate  using  doubled 

C02  concentrations,  although  there  is 

bility  in  precipitation  response  from  o 

another.  One  possible  discrepancy  o 

northern  hemisphere  tropics,  where 

indicate  relatively  little  change  in  pre 

response  to  C02  doubling,  whereas 

couple  of  decades  there  has  been  a  maj 

rainfall   in   this  region.   The  overall 

southern    hemisphere    precipitation   i 

with  marine  observations.  The  potenti: 

evaporation   could   have   contributed 

served  rainfall  trends.  However,  pre 

tropical  land  areas  is  strongly  influe 

phases    of    the    El    Nino/Southern 

(ENSO).  The  effects  of  the  strong  I 

events  of  1982-1983  and  around  194< 

evident  in  the  global  record,  as  are 

peaks  during  cold  years,  such  as  19 

1954-1956.  (Author's  abstract) 

W89-07707 

PROBABILISTIC  REPRESENTATH 
TEMPORAL  RAINFALL  PROCF 
MODIFIED  NEYMAN-SCOTT  REC 
PULSES  MODEL:  PARAMETER  E 
AND  VALIDATION, 


husetts  Inst,  of  Tech.,  Cambridge. 

ekhabi,  I.  Rodriguez-Iturbe,  and  P.  S. 

5n. 

Resources  Research  WRERAO,  Vol    25 

p  295-302,  February  1989.  2  fig,  8  tab,  10 

F  grant  ATM-8420781. 

itors:  •Model  studies,  'Rainfall,  'Probabi- 

rocess,  *Stochastic  process,  'Mathematical 

Neyman-Scott  model,  Estimating,  Model 

ernal  structure  of  rainfall  events  lies  hidden 
aggregated  statistics  but  is  critical  in  the 
unent  of  infiltration,  runoff,  moisture,  and 
balance,  and  other  hydrologic  and  climato- 
riates.  A  modified  Neyman-Scott  rectangu- 
es  point  process  is  proposed.  Randomiza- 
the  cell  duration  parameter  from  storm  to 

shown  to  considerably  improve  the  wet- 
iod,  joint  distribution,  and  extreme  value 
I  A  method  of  moments  parameter  estima- 
ollowed  where  a  set  of  highly  nonlinear 
s  is  solved  by  a  convenient  nonlinear  wi- 
led parameter  vector  optimization.  Where- 
riginal  model  severely  over  estimates  peri- 
io  rainfall,  the  modified  model  preserves 
•rical  probabilities  of  dry  periods  up  to  8 

duration  and  also  better  preserves  the 
1  characteristics  of  the  joint  distribution 
successive  periods.  Research  in  progress 
at  when  these  models  are  applied  to  dif- 
onths  of  the  year  and  to  regions  with  and 

orographic  influences,  the  estimated 
irameters  reflect  the  distinguishing  clima- 
eatures  of  the  season  and  the  location. 
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1C     WATER     BALANCE     IN     THE 
VESTERN  PART  OF  JAPAN  (IN  JAPA- 

l  Univ.  (Japan).  Faculty  of  General  Edu- 

iry  bibliographic  entry  see  Field  2A 
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riON    AND    CHARACTERISTICS    OF 
FOLLOWING  RAINDROP  IMPACT 

■J 

Univ.  (England).  Dept.  of  Soil  Science, 
iry  bibliographic  entry  see  Field  2J. 


>NS      BETWEEN      PRECIPITATION 
ALLOW  GROUNDWATER   IN  ILLI- 

rte  Water  Survey  Div.,  Champaign.  Cli- 

and  Meteorology  Section. 

ry  bibliographic  entry  see  Field  2F. 


SJ^S.RSTORM  EXPERIMENT 
STUDY  OF  TROPICAL  THUNDER- 
IN  THE  MARITIME  CONTINENT 

Meteorology,    Melbourne   (Australia) 
-*ntre. 
wn,  B.  R.  Morton,  M.  J.  Manton,  and  G. 

the  American  Meteorological  Society 
Vol.  70,  No.  2,  p  152-159,  February 
1  tab,  26  ref. 

s:  'Thunderstorms,  'Tropical  regions, 
f"f •  'Australia,  Island  Thunderstorm 
t,  Satellite  technology,  Meteorological 
'•on,  Seasonal  variations,  Radar. 

iderstorms  are  widespread  throughout 
me  Continent,*  which  comprises  the  In- 
>rcnipelago,  where  they  produce  a  sig- 
W.on  of  the  total  rainfall.  The  Island 
»rm  Experiment  (ITEX)  is  a  field  and 
udy  of  the  tropical  thunderstorms  that 
rly  over  Bathurst  and  Melville  Islands 
'arwin,  Northern  Territory,  Australia, 
transition  season  and  breaks  in  the 
>nsoon  season.  Such  thunderstorms  are 
»d  occurrence  in  the  tropics  and  they 


play  an  important  role  in  tropical  dynamics   Pre- 
liminary studies  have  been  used  to  plan  an  inten- 
sive period  of  observations  that  was  carried  out 
from  20  November  to  10  December  1988.  During 
this  period,  six  days  were  selected  for  special  ob- 
servations which  included  (1)  radar  program    (2) 
atmospheric   soundings,   (3)  surface  observations, 
(4)  aircraft  observations,  (5)  satellite  imagery,  and 
(6)  supplementary  observations.  The  radar  obser- 
vations were  used  to  elucidate  the  kinematic  struc- 
ture of  the  storms  above  the  boundary  level   The 
Bureau  of  Meteorology  at  Darwin  carried  out  6- 
hourly  wind  soundings  throughout  the  20  days  of 
the  project.  An  indication  of  the  spatial  variability 
and  temporal  evolution  of  the  surface  flow  on  the 
islands  was  obtained  from  a  network  of  Woelfle 
anemography.  Additional  surface  temperature  hu- 
midity, wind  and  rainfall  information  was  obtained 
trom  automatic  weather  stations.  Aircraft  was  used 
to  measure  winds,  temperature,  humidity  and  pres- 
sure in  the  cloud-free  environment  below  3  km 
Hourly    Japanese    Geostationary    Meteorological' 
Satellite  images  were  used  to  study  the  evolution 
oi  the  cloud  systems,  and  will  be  combined  with 
Advanced  High  Resolution  Radiometer  data  from 
the  polar-orbiting  satellites  to  obtain  the  cloud 
structure  and  sea  surface  temperature  at  high  reso- 
lution. Microwave  data  from  the  NOAA  satellites 
provided  additional  information  on  the  internal 
structure  of  the  storms.  The  resulting  data  provid- 
ed the  basis  for  a  series  of  analytical  and  numerical 
studies  of  tropical  island  thunderstorms.  (Author's 
abstract) 
W89-08000 


TERRAIN  F  WET  DEPOSITION  TO  COMPLEX 

University' of  Manchester  Inst,  of  Science  and 
Technology  (England).  Dept.  of  Pure  and  Applied 
Physics.  rr 

P°r  Prima>"y  bibliographic  entry  see  Field  5B. 

W89-08043 

AEROSOL  AND  HYDROMETEOR  CONCEN- 
™A"ONS  AND  THEIR  CHEMICAL  COMPO- 
SEK£  DURING  WINTER  PRECIPITATION 
ALONG  A  MOUNTAIN  SLOPE:  II  ENHANCE- 
MENT OF  BELOW-CLOUD  SCAVENGING  ^ 
A  STABLY  STRATIFIED  ATMOSPHERE 
Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Atmospheric  Physics  Lab 
WO8r9P0804^y  bibliograPhic  entrv  see  Fie'd  5B. 


Y£I.J£9  DRY  DEPOSITION  OF  SULFUR 
AND  NITROGEN  COMPOUNDS  IN  ONTARIO 

Ontario  Ministry  of  the  Environment,  Toronto' 
Air  Resources  Branch. 

LUmR«;  o  J,S-  Tang'  W'  H  Chan-  R  w  K^k, 
and  N.  W.  Reid. 

Atmospheric  Environment  ATENBP  Vol  22  No 
12   p  2763-2772,  December  1988.  5  fig,  10  tab,  27 

Descriptors:  'Sulfur  compounds,  'Nitrogen  com- 
pounds, 'Acid  rain,  'Ontario,  'Chemistry  of  pre- 
cipitation, Water  pollution  sources,  Sulfates  Ni- 
trates, Precipitation,  Spatial  distribution,  Annual 
distribution,  Seasonal  variation. 


Measurements  have  been  made  of  sulfur  and  nitro- 
gen compounds  in  precipitation  since  1980  and  in 
air  since  1981  in  Ontario.  This  paper  presents  re- 
sults ot  the  atmospheric  deposition  measurement 
program  to  the  end  of  1985.  As  is  to  be  expected 
trom  the  distribution  of  emission  sources,  annual 
concentrations  of  sulfate  and  nitrate  in  precipita- 
tion and  of  S02,  sulfate,  and  nitrate  in  air  are 
higher  in  southern  Ontario  than  in  northern  Ontar- 
io. The  corresponding  distribution  pattern  for  dep- 
osition is  similar  to  that  of  concentration.  A  wet 
sulfate  deposition  rate  of  20  kg/ha/y,  a  value  con- 
sidered critical  for  the  acidification  of  sensitive 
water  bodies,  is  exceeded  in  all  of  central  and 
southern  Ontario.  On  a  province-wide  basis,  sulfur 
wet  deposition  is  about  four  times  higher  than 
sulfur  dry  deposition.  For  nitrogen,  wet  and  dry 
deposition  are  more  comparable,  though  the 
former  is  still  higher.  The  S-species  and  N-species 
display  different  seasonal  trends  in  concentration 
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Precipitation — Group  2B 

and  deposition  reflecting  a  dependence  on  meteor- 
ological factors,  and  on  the  associated  chemical 
transformation  rates.  Year  to  year  variations  are 
small.  (Author  s  abstract) 
W89-08050 


£HOI£EJ?F  WORKING  VARIABLES  IN  THE 
GEOSTATISTICAL  ESTIMATION  OF  THE 
SPATIAL  DISTRIBUTION  OF  ION  CONCEN- 
TRATION FROM  ACID  PRECIPITATION 

Institut    National    de   la    Recherche   Scientifique, 

Samte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08053 

HOMOGENIZED  LONG-PERIOD  SOUTHFRN 
OSCILLATION  INDICES,  N 

(gS^RrJ'  fUCr  Meteorol°Sie-  Hamburg 
P.  B.  Wright. 

International  Journal  of  Climatology  IJCLEU 
Vol  9  No  1  p  33-54,  January-February  1989.  9 
tig,  7  tab,  29  ref,  append. 

Descriptors:  'Rainfall,  'Precipitation,  'Climatolo- 
gy, Climatic  data,  'Atmospheric  pressure,  *Me- 
terological  data  collection,  'Southern  Oscillation 
Seasonal  variation,  Climates,  Weather  patterns. 

Many   research   workers   require   indices  of  the 
bouthern  Oscillation  that  are  continuous  for  a  long 
period,  homogeneous  and  easily  updated.  Such  in- 
dices are  presented,  including  those  for  rainfall 
pressure,  and  those  of  autocorrelated  series.  The 
method  used  is  to  compare  indices  based  on  sea- 
surface  temperature  (SST),  rainfall  and  pressure, 
and  thereby  to  make  some  corrections  to  improve 
homogeneity.  To  fill  data  gaps,  substitutions  are 
proposed  based  on  regressions  between  indices 
over  1950-1979.  Tabulations  are  presented  of  the 
i«7imm£nded  Jpng-Penod  indices:  SST  monthly 
1872-1985;  rainfall  monthly   1893-1983;  and  pres- 
sure  seasonal    1851-1984.    Further   desirable   im- 
provements in  the  indices  include  possible  modifi- 
cations to  the  period  before  1900  based  on  new 
studies  of  SST  errors,  a  more  comprehensive  anal- 
ysis of  related  pressure  stations  to  further  investi- 
gate inhomogeneities  in  pressure,  and  a  seasonal 
stratification  of  the  relationships.  The  most  ex- 
treme years  according  to  the  two  monthly  indices 
are  listed.  There  was  a  clear  bias  toward  higher 
amplitude  extremes  in  the  warm  events  than  in  the 
cold.  (Fnedmann-PTT) 
W89-08131 


LNELUENCE  OF  GENERAL  CIRCULATION 
PATTERNS  ON  HUMID  AND  DRY  YEARS  IN 
THE  CUYO  ANDEAN  REGION  OF  ARGENTI- 

Centro  de  Investigaciones  Regionales  de  San  Juan, 

Santa  Fe  (Argentina). 

For  primary  bibliographic  entry  see  Field  2A. 
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KS™ STUDY  OF  SUBSAHA- 

National  Aeronautics  and  Space  Administration, 
New  York.  Goddard  Inst,  for  Space  Studies. 
For  primary  bibliographic  entry  see  Field  2A. 


160  YEARS  OF  RAINFALL  IN  THE  CAPE-  HAS 
THERE  BEEN  A  CHANGE, 

University   of  the   Witwatersrand,   Johannesburg 
(South  Africa).  Dept.  of  Geography  and  Environ- 
mental Studies. 
C.  H.  Vogel. 

South  African  Journal  of  Science  SAJSAR   Vol 
84,   No.   9,   p   ,    September    1988.    2   fig,   20   ref. 

Descriptors:     'Rainfall,     'Precipitation,     'South 
Africa,  'Climatology,  'Weather  data  collections, 
Climatic  data,  Semiarid  climates,  Climates,  Data 
collections. 

The  question  of  whether  parts  of  South  Africa  are 
undergoing  increased  desiccation  has  been  debated 
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Group  2B — Precipitation 

for  some  time.  A  long,  detailed  data  set  is  needed 
before  it  can  be  concluded  whether  the  country  is 
becoming  drier,  but   the  lack  of  such  data  has 
prevented  climatologists  from  reaching  such  con- 
clusions. It  is  illustrated  that,  where  meteorological 
information  is  lacking,  alternative  data  obtained 
from  documentary  sources  may  be  used  to  indicate 
past  climatic  change  in  South  Africa,  and  whether 
certain  areas  in  South  Africa  have  undergone  in- 
creased  dessication.   From   the   chronologies  de- 
rived from  documents,  it  has  been  possible  to  as- 
certain whether  the  rainfall  of  the  Cape  has  under- 
gone marked  change  in  the  last  160  years.  Analysis 
of  such  documents  reveals  that  the  percentage 
frequency  of  extremely  dry,  dry  and  normal  events 
for  both  the  southern  and  eastern  Cape  is  remark- 
ably similar  in  80-year  series  for  both  the  19th  and 
20th  Centuries.  The  results  of  a  median  test  ol  the 
two  rainfall  series  revealed  that  there  is  no  signifi- 
cant difference  between  the  two.  The  temporal 
characteristics  of  rainfall  have  remained  essentially 
the  same  for  the  past  160  years.  (Fnedmann-Fl  1) 
W89-08138 

2C.  Snow,  Ice,  and  Frost 

INTERPRETATION  OF  THE  POSITIVE- 
DEGREE-DAYS  FACTOR  BY  HEAT  BALANCE 
CHARACTERISTICS:  WEST  GREENLAND 

Innsbruck  Univ.  (Austria).  Inst,  of  Medical  Phys- 
ics. 

Nordic1  Hydrology  NOHYBB,  Vol.  19,  No.  4,  p 
217-224,  1988.  1  tab,  7  ref. 

Descriptors:  'Melting,  'Glaciers  'Glaciology, 
•Greenland,  *Degree  days,  'Heat  balance,  ♦Abla- 
tion, Altitude,  Air  temperature,  Ice,  Wind,  Mathe- 
matical models. 


From  heat  balance  measurements  in  the  ablation 
area  of  West  Greenland  (EGIG-profile,   1013  m 
above  sea  level,  69  deg  40  min  N,  49  deg  38  mm 
W)   the  positive-degree-days  factor  is  interpreted 
by '  heat    balance    characteristics.    The    positive- 
degree-days  factor  depends  on  the  heat  transfer 
coefficient  and  is  a  function  of  the  share  of  the 
sensible  heat  flux  density  to  the  heat  of  melt.  By 
the  present  interpretation,  two  conclusions  are  ap- 
parent- (1)  high  shares  of  sensible  heat  flux  density 
to  the  heat  of  melt  are  related  to  low  positive- 
degree-days  factors;  and  (2)  large  ablation  values 
are  related   to  low   positive-degree-days  factors. 
The  positive-degree-days  factor  vanes  significantly 
with  heat  balance  characteristics.  The  dependence 
on  altitude  is  evident  from  the  fact  that  high  values 
of  wind  velocity  and  high  values  of  air  tempera- 
ture occur  in  the  lower  ablation  area.  This  results 
in  a  large  relative  share  of  the  sensible  heat  in  the 
heat  balance.  Therefore,  small  positive-degree-days 
factors  are  obtained  in  the  lower  ablation  area,  in 
agreement  with  actual  measurements.  (Rochester- 
PTT) 
W89-07624 

APPLICATION  OF  SATELLITE  DATA  TO 
MONITORING  SNOW  COVER  AND  RUNOFF 
IN  GREENLAND, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Geography. 
H.  Sogaard,  and  T.  Thomsen. 
Nordic  Hydrology  NOHYBB,  Vol.  19,  No.  4,  p 
225-236,  1988.  7  fig,  3  tab,  12  ref. 

Descriptors:  'Greenland,  *Snow  cover,  'Runoff, 
•Satellite  technology,  'Remote  sensing,  Ablation, 
Hydrologic  models,  Simulation,  Altitude,  Map- 
ping, Algorithms,  Prediction,  Computers,  Image 
processing,  Data  acquisition. 

Based  on  NOAA-AVHRR  satellite  data  and  runoff 
records  from  one  of  the  major  drainage  basins  in 
Western  Greenland,  methods  for  monitoring  snow 
cover,  snowpack  water  equivalent,  and  runoff 
have  been  elaborated  and  evaluated  by  use  of  field 
observations  and  hydrological  simulation.  Data 
from  6  yr  and  more  than  40  satellite  scenes  were 
used  in  the  analysis.  A  procedure  for  snow  cover 
mapping  in  areas  with  alpine  relief  is  presented.  It 
it  shown  thai  the  snowpack  water  equivalent  can 
be  derived  by  applying  either  a  hydrological  simu- 


lation or  a  degree-day  approach.  Satellite  data 
could  be  used  for  improving  the  prediction  of 
runoff  by  integrating  the  data  in  the  hydrologic 
model  described  here.  In  addition,  the  algorithms 
developed  are  relatively  straightforward  and  can 
be  implemented  in  microcomputer-based  image 
processing  devices.  (Rochester- PTT) 
W89-07625 

DYNAMIC  ICE  BREAKUP  CONTROL  FOR 
THE  CONNECTICUT  RIVER  NEAR  WIND- 
SOR, VERMONT, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  4A. 
W 89-07627 

HYDROLOGY  OF  BAYELVA,  SPITSBERGEN. 

Norges  Vassdrags-  og  Elektrisitetsvesen,  Oslo.  Hy- 
drological Div. 
For  primary  bibliographic  entry  see  Field  2fc. 

W89-07628 

HYDROLOGICAL  BACKGROUND  OF  A  GLA- 
CIER-INFLUENCED HYDROPOWER  STA- 
TION IN  GREENLAND, 

Greenland  Technical   Organization,   Copenhagen 
(Denmark).  Section  of  Hydro-Technical  Investiga- 
tion. , 
For  primary  bibliographic  entry  see  Field  2b. 

W89-07629 

OXYGEN  ISOTOPE  CHANGES  IN  TROPICAL 
ICE,  QUELCCAYA,  PERU, 

Washington  Univ.,  Seattle.  Quaternary  Research 

Center. 

P.  M.  Grootes,  M.  Stuiver,  L.  G.  Thompson,  and 

E.  Mosley-Thompson. 

Journal  of  Geophysical  Research  (D)  Atmospheres 

JGRDE3  Vol.  94,  No.  1,  p  1187-1194,  January  20, 

1989    3  fig    46  ref.  NSF  Grants  DPP-84-00574, 

ATM-8 10579 A02,  and  ATM-8213601A01. 


Descriptors:  *Oxygen  isotopes,  'Isotope  studies, 
•Ice,  *Paleoclimatology,  *Tropical  regions,  'Peru, 
Ice  formation,  Air  masses,  Weather  patterns,  Snow 
accumulation,  Seasonal  variation. 


Low  average  delta(18)0  values  and  large  seasonal 
variations  in  delta(18)0  in  snow  accumulating  on 
the  tropical  Quelccaya  ice  cap  in  Peru  can  be 
quantitatively  explained  by  a  balance  calculation  of 
water  vapor  mass  and  isotopes.  Important  factors 
are  (1)  variations  in  air  mass  stability  over  the 
Amazon  Basin,  (2)  the  surface  elevation  of  Quelc- 
caya   and  (3)  seasonal  changes  over  Quelccaya. 
Seasonal  changes  in  evaporation  of  snow  on  the 
surface    of    the    ice    cap    amplify    the    seasonal 
delta(18)0  cycle.  Air  circulation  and  air  mass  sta- 
bility, rather  than  temperature,  determine  the  sea- 
sonal delta(18)0  cycle  at  Quelccaya  and,  probably, 
at  other  low-latitude  sites.   Interpretation  of  the 
large  changes  in  delta(18)0  on  Quelccaya  in  terms 
of  surface   temperature   change   gives   unrealistic 
results.  Understanding  of  the  quantitative  relation- 
ships between  isotopic  smoothing  and  local  climate 
is  needed  before  changes  in  the  isotopic  record 
related  to  smoothing,  like  those  observed  at  Quelc- 
caya between  the  upper  43  m  and  the  cold  ice 
below  it,  can  be  interpreted  properly.  The  oxygen 
isotope  profile  of  the  Quelccaya  ice  cap  records 
past  changes  in  the  seasonal  pattern  of  large  scale 
airflow  and  air  mass  stability,  as  well  as  changes  in 
local  climate  that  affect  firnification.  (Author  s  ab- 
stract) 
W89-07706 

SOOT    SCAVENGING    MEASUREMENTS    IN 
ARCTIC  SNOWFALL, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08051 


2D.  Evaporation  and  TranspiratU 

COMPARISON  OF  ESTIMATES   OI    KVA 
TRANSPIRATION  AND  CONSUMPTIVE 
IN  PALO  VERDE  VALLEY,  CALIFORNIA, 

Geological  Survey,  Tucson,  AZ.  Water  Rem 

Div. 

L.  H.  Raymond,  and  S.  J.  Owen-Joyce. 

Available  from  Books  and  Open  File  Report 

tion,  USGS,  Box  25425,  Denver,  CO  80225.  V 

Water  Resources  Investigations  Report  W- 

July  1987.  27p,  10  fig,  3  tab,  17  ref. 

Descriptors:  'Vegetation  effects,  *Crop  pa 
tion,  *Evapotranspiration,  *Consumptive  use, 
Verde,  California,  Data  interpretation,  A! 
Cotton,  Satellite  technology,  Water  use,  H 
logic  budget,  Vegetation. 

Estimates  of  evapotranspiration  and  consra 

use  by  vegetation  in  Palo  Verde  Valley,  CaM 

were  compared  for  calendar  years  1981  to 

Vegetation   types  were  classified,  and  the 

covered  by  each  type  were  computed  from 

sat  satellite  digital-image  analysis.  Evapotrai 

tion  was  calculated  by  multiplying  the  areao 

vegetation  type  by  a  corresponding  water  uf 

adjusted  for  year-to-year  variations  in  chmati 

vegetation  classification  slightly  underestima 

total  vegetated  area  when  compared  to  cr 

ports,  because  not  all  multiple  cropping  CO 

identified.  The  accuracy  of  evapotranspiratu 

culated  from  vegetation  classification  depen 

marily  on  the  correct  classification  of  alfal 

cotton  because  alfalfa  and  cotton  have  large 

ages  and  use  more  water/acre  than  the  othei 

in   the   valley.   Consumptive   use   was  call 

using  a  water  budget   for  each  of  the  4 

Estimates  of  evapotranspiration  and  consu 

use  by  vegetation,  respectively,  were:  (1)  ' 

and  483,500  acre-ft  in  1981,  (2)  430,700  and' 

acre-ft  in  1982,  (3)  402,000  and  364,400  ac 

1983,  and  (4)  406,700  and  373,800  acre-ft  I 

Evapotranspiration  estimates  were  lower  th 

sumptive  use  estimates  in  1981  and  1982  and 

in  1983  and  1984.  Both  estimates  were  1c 

1983  and  1984  than  in  1981  and  1982. 
differences  in  estimates  correspond  most  cli 
significant  changes  in  stage  of  the  lower  C 
River  caused  by  flood  control  releases  in  I 

1984  and  to  changes  in  cropping  practice 
thor's  abstract) 
W89-07068 


EVAPOTRANSPIRATION     FROM    A 
AQUATICA  PLANTATION   AT  A  SAP 
LANDFILL,  . 

Insinoori-  ja  Limnologitoimisto  Oy  Vesit 
A.B.,  Salpakangas  (Finland). 
M.  Ettala.  „ 

Aqua  Fennica  AQFEDI,  Vol.  18,  No.  1, 
1988.  10  fig,  7  tab,  34  ref. 

Descriptors:  'Sanitary  landfills,  •Evapot 
tion,  'Leachates,  'Irrigation  effects,  Keve 
Salix,  Short-rotation  plantation. 

Evapotranspiration  from  strands  of  Salix 
was  studied  at  the  Lahti,  Finland  landfill 
Throughfall  averaged  67%  of  the  sum  of  i 
and  precipitation  and  stem  flow  2%.  IK 
tion  of  the  irrigation  and  precipitation 
intercepted  was  31%.  Transpiration  measi 
an  analyzer  based  on  infrared  radiation 
throughout  the  growing  season  in  the  st 
gated  with  leachate.  Irrigation  increased 
tion  significantly,  especially  during  dry 
The  surface  resistance  used  in  the  Penn 
teith  equation  was  18-50  s/m  for  the 
stands  and  32-380  s/m  for  the  unirnga 
The  estimates  of  the  evapotranspiration 
Salix  aquatica  stands  during  the  growin 
710-900  mm,  exceeded  the  mean  annual 
tion  of  584  mm.  Evapotranspiration  was  ( 
to  be  increased  by  a  further  2%  if  tn< 
technique  employed  caused  high  heat  flu 
refuse,  1-30  W/sq  m.  Short-rotatmn  p! 
consisting,  for  example,  of  Salix  aquatic 
be  used  at  sanitary  landfills  to  increase  e 


>n  and  minimize   leachate  discharge.   (Au- 

ibstract) 

7714 


R  USE  BY  INTENSIVELY  CULTIVATED 
)W  USING  ESTIMATED  STOMATAL 
METER  VALUES, 

s    Lantbruksuniversitet,    Umea.    Dept.    of 

Site  Research. 

mary  bibliographic  entry  see  Field  21 
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PY  STORAGE  CAPACITY  AND  ITS  VER- 
DISTRIBUTION  IN  A  SITKA  SPRUCE 
FT, 

iity  of  Strathclyde,  Glasgow  (Scotland). 
f  Physics. 

Jtchings,  R.  Milne,  and  J.  M.  Crowther 
of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 
71,  December  30,  1988.  6  fig,  4  tab,  14  ref. 

tors:  'Interception,  'Evaporation, 

y,  'Storage  capacity,  'Vertical  distribu- 
pruce  trees,  Wetting,  Sampling,  Weather, 
,  Model  studies,  Biomass,  Regression  anal- 
cipitation. 

tter  model  is  a  useful  tool  for  estimating 
interception  and  evaporation  in  forest  can- 
lowever,  a  multilayer  rather  than  single- 
3del  provides  an  improved  description  of 
ting  up  and  drying  out  of  deep  forest 
I  A  multilayer  model  requires  values  for 
:rs  at  several  heights  within  the  canopy, 
presented  for  Sitka  spruce  on  the  vertical 
ion  of  water  storage  capacity  within  the 
one  of  the  most  important  parameters  in 
llayered  MANTA  model.  Total  canopy 
apacity,  which  is  required  for  the  Rutter 
;  estimated  by  integrating  this  distribution 
ght.  The  distribution  was  quantified  by 
wetting  of  branches  in  conjunction  with  a 
ve  sampling  program;  under  windy  and 
iditions,  the  canopy  storage  capacity  was 
.8  mm,  respectively.  The  method  of  inves- 
the  surface  water  storage  capacity  of 
can  be  implemented  quickly  and  at  little 
xe  the  type  and  amount  of  biomass  and 
meter  are  known  or  can  be  estimated 
ughlight  the  possible  difference  between 
torage  under  calm  and  windy  conditions 
contribution  of  dead  branches  to  the 
orage  capacity.  (Author's  abstract) 


H     EVAPORATION     RESEARCH,     A 

* 

Jniv.  (Sweden).  Dept.  of  Hydrology. 

[ydrology  NOHYBB,  Vol.  19,  No.  5  n 
988.  1  fig,  139  ref.  'P 

rs:  'Sweden,  'Evaporation,  'Hydrologic 
sviews,  'Hydrologic  properties,  'Hydro- 
get,  Hydrologic  data,  Data  collections, 
drology,  Evapotranspiration,  Air  pollu- 
rologic  models,  Turbulent  flow. 

:vaporation  research  has  gone  through  a 
elopment,  and  there  is  now  a  need  to 

the  results.  This  review  presents  the 
i  a  broad  sense.  The  brilliant  research  by 

between  1739  and  1747  clarified  the 
re  of  the  evaporation  process.  After  him 
las  been  concentrated  in  two  periods 

in  the  beginning  of  this  century,  was 

with  the  establishment  of  the  meteoro- 
3  nydrological  services  in  Sweden.  The 
riod  of  progress  started  with  the  Interna- 
arological  Decade  (1965-1974).  Recent 
n  research  has  been  strongly  focused  on 
d  aimed  at  establishing  the  causal  rela- 
stween  changes  in  land  use  and  changes 

rological  cycle.  Applications  to  prob- 
leartelling,  large-scale  introduction  of 
anding  energy  forests,  and  effects  of  at- 

pollution  have  shown  the  great  impor- 
ie  evaporation  component  of  the  water 
esent  evaporation  research  in  Sweden  is 
ong  three  main  lines.  Firstly,  the  devel- 


opment of  reliable  methods  to  measure  evapora- 
tion. Secondly,  sophisticated  turbulence  measure- 
ments within  and  immediately  above  a  vegetation 
cover.  Thirdly,  the  development  of  simple,  yet 
physically  realistic  models  of  evaporation  from 
plant  covers.  (Author's  abstract) 
W89-08136 

2E.  Streamflow  and  Runoff 


IMPROVEMENT  OF  FLOOD-FREQUENCY 
ESTIMATES  FOR  SELECTED  SMALL  WATER- 
SHEDS IN  EASTERN  KANSAS  USING  A  RAIN- 
FALL-RUNOFF MODEL, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
R.  W.  Clement. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  83-4110 
1983.  22p,  2  fig,  5  tab,  21  ref. 


Descriptors:  'Small  watersheds,  'Flood  frequency 
Rainfall-runoff    relationships,     'Model     studies' 
'Kansas,  Flood  peak,  Rainfall,  Streamflow,  Evap- 
oration, Statistical  analysis. 

The  U.S.  Geological  Survey  rainfall-runoff  model 
was  calibrated  for  13  small  watersheds  in  eastern 
Kansas  with  drainage  areas  of  less  than  11  sq  mi 
and  was  used  to  synthesize  long-term  records  of 
peak  discharges  for  each  watershed  based  on  long- 
term  rainfall  records.  Final  flood  frequency  rela- 
tions were  developed  from  weighted  estimates  of 
Hood  magnitude  for  specified  recurrence  intervals 
calculated  from  the  long-term  synthesized  and 
from  the  short-term  observed  records.  Use  of  long- 
term  synthesized  records  provides  better  estimates 
of  the  flood  frequency  relations  by  increasing  the 
effective  length  of  record.  (Author's  abstract) 


METHODS  FOR  ESTIMATING  PEAK  DIS- 
CHARGE AND  FLOOD  BOUNDARIES  OF 
STREAMS  IN  UTAH, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

B.  E.  Thomas,  and  K.  L.  Lindskov. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  83-4129 
1983.  77p,  7  fig,  12  tab,  37  ref. 

Descriptors:  'Hydrologic  maps,  'Data  interpreta- 
tion, 'Flood  peak,  'Streams,  'Utah,  Flow  profiles, 
Regression  analysis,  Mathematical  studies,  Mathe- 
matical analysis. 

Equations  for  estimating  2-,  5-,  10-,  25-,  50-,  and 
100-year  peak  discharges  and  flood  depths  at  un- 
gaged  sites  in  Utah  were  developed  using  multiple- 
regression  techniques.  Ratios  of  500-  to  100-year 
values  also  were  determined.  The  peak  discharge 
equations  are   applicable   to   unregulated   streams 
and  the  flood  depth  equations  are  applicable  to  the 
unregulated  flow  in  natural  stream  channels.  The 
tlood  depth  data  can  be  used  to  approximate  flood 
prone  areas.  Drainage  area  and  mean  basin  eleva- 
tion are  the  two  basin  characteristics  needed  to  use 
these  equations.   The  standard  error  of  estimate 
ranges  from  38%  to  74%  for  the  100-year  peak 
discharge  and  from  23%  to  33%  for  the  100-year 
Hood  depth.  Five  different  flood  mapping  methods 
are  described.  Streams  are  classified  into  four  cate- 
gories as  a  basis  for  selecting  a  flood  mapping 
method.  Procedures  for  transferring  flood  depths 
obtained  from  the  regression  equations  to  a  flood 
boundary  map  are  outlined.  Also,  previous  detailed 
flood  mapping  by  government  agencies  and  con- 
sultants is  summarized  to  assist  the  user  in  quality 
control    and    to    minimize    duplication    of  effort 
Methods  are  described  for  transferring  flood  fre- 
quency data  from  gaged  to  ungaged  sites  on  the 
same  stream.  Peak  discharge  and  flood  depth  fre- 
quency relations  and  selected  basin  characteristics 
data    updated  through  the   1980  water  year,  are 
tabulated  for  more  than  300  gaging  stations  in  Utah 
and  adjoining  states.   In  addition,   weighted  esti- 
mates of  peak  discharge  relations  based  on   the 
station  data  and  the  regression  estimates  are  pro- 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff— Group  2E 

vided  for  each  gaging  station  used  in  the  regression 

analysis.  (Author's  abstract) 

W89-06981 


^?£-QlJALITY  AND  CHEMICAL  LOADS 
OF  THE  SUSQUEHANNA  RIVER  AT  HARRIS- 
BURG, PENNSYLVANIA,     APRIL     1980    TO 

IVlAKi^H  1"K1, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
Woy-u6983 


TRACE  METALS  IN  SURFACE  WATER  AND 
mT?!^M  SED1MENTS  OF  HEALY  AND  LIG- 
NITE CREEK  BASINS,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-06984 


WATER-QUALITY     CHARACTERISTICS     OF 
V5£AN     RUNOFF     AND     ESTIMATES     OF 

SlDLALlS,IN  ™E  TAMPA  BAY  AREA' 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-06985 


PRELIMINARY  ESTIMATE  OF  POSSIBLE 
mv£?  ELEVATIONS  IN  THE  COLUMBIA 
RIVER  AT  TROJAN  NUCLEAR  POWER 
PLANT  DUE  TO  FAILURE  OF  DEBRIS  DAM 
BLOCKING  SPIRIT  LAKE,  WASHINGTON 
Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

D.  L.  Kresch,  and  A.  Laenen. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources   Investigations  Report   83-4197 
1984.  lip,  1  fig,  2  tab,  7  ref. 

Descriptors:  'Nuclear  Powerplants,  'Model  stud- 
ies, 'Routing,  'Volcanoes,  'Mudflows,  'Flood 
crest,  'Columbia  River,  'Spirit  Lake,  'Washing- 
ton, Cowlitz  River,  Simulation  analysis,  Mudflows, 
Sedimentation,  Mathematical  models,  Model  stud- 
ies, Flood  routing,  Floods,  Mathematical  studies. 

Failure  of  the  debris  dam,  blocking  the  outflow  of 
Spirit  Lake  near  Mount  St.  Helens,  could  result  in 
a  mudflow  down  the  Toutle  and  Cowlitz  Rivers 
into  the  Columbia  River.  Flood  elevations  at  the 
Trojan   Nuclear   Power   Plant   on   the   Columbia 
River,   5  mi  upstream  from  the  Cowlitz  River 
were  simulated  with  a  hydraulic  routing  model! 
The  simulations  are  made  for  four  Columbia  River 
discharges  in  each  of  two  scenarios,  one  in  which 
Columbia  River  floods  coincide  with  a  mudflow 
and  the  other  in  which  Columbia  River  floods 
follow  a  mudflow  sediment  deposit  upstream  from 
the  Cowlitz  River.  In  the  first  scenario,  Manning's 
roughness  coefficients  for  clear  water  and  for  mud- 
flow in  the  Columbia  River  are  used;  in  the  second 
scenario  only  clear  water  coefficients  are  used. 
The  grade  elevation  at  the  power  plant  is  45  ft 
above  sea  level.  The  simulated  elevations  exceed 
44  ft  if  the  mudflow  coincides  with  a  Columbia 
River   discharge   that   has   a   recurrence   interval 
greater  than  10  years  (610,000  cu  ft/sec);  the  mud- 
flow is  assumed  to  extend  downstream  from  the 
Cowlitz   River   to   the   mouth   of  the   Columbia 
River,  and  Manning's  roughness  coefficients  for  a 
mudflow  are  used.  The  simulated  elevation  is  32  ft 
if  the    mudflow   coincides   with   a    100-yr   flood 
(820,000  cu  ft/sec)  and  clear-water  Manning's  co- 
efficients are  used  throughout  the  entire  reach  of 
the  Columbia  River.  The  elevations  exceed  45  ft  if 
a  flow  exceeding  the  2-yr  peak  discharge  in  the 
Columbia  River  (410,000  cu  ft/sec)  follows  the 
deposit  of  0.5  billion  cu  yd  of  mudflow  sediment 
upstream  of  the  Cowlitz  River  before  there  has 
been   any  appreciable  scour  or  dredging  of  the 
deposit.  In  this  simulation  it  is  assumed  that:  (1)  the 
top  of  the  sediment   deposited   in  the  Columbia 
River  is  at  an  elevation  of  30  ft  at  the  mouth  of  the 
Cowlitz  River,   (2)  the  surface  elevation   of  the 
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Field  2— WATER  CYCLE 

Group  2E— Streamflow  and  Runoff 

sediment  deposit  decreases  in  an  upstream  direc- 
fon  at  a  rate  of  2.5  ft/mi,  and  (3)  clear  water 
Mannings  coefficients  apply  to  the  entire  modeled 
reach  of  the  Columbia  R.ver.  (Author's  abstract) 
W89-06986 

PRECIPITATION-RUNOFF  MODELING 

SYSTFM-  USER'S  MANUAL, 

GeSal  Survey,  Denver,  CO.  Water  Resources 

G  H  Leavesley,  R.  W.  Lichty,  B.  M.  Troutman, 

tfiSi  frTmXoks  and  Open  ™ *g* f~ 
tion,  USGS,  Box  25425,  Denver,  Co  SO^USGS 
Water  Resources  Investigations  Report  83-4238, 
1983.  207p,  54  fig,  15  tab,  51  ref,  8  attach. 

Descriptors:  'Model  studies,  *  Mathematical 
models  "Rainfall-runoff  relationships,  'Computer 
models  Documentation,  Precipitation,  Land  use 
Sate,  Streamflow,  Sediment  yield  Snowmelt, 
Hydrological  regime,  Hydrologic  models. 

The  concepts,  structure,  theoretical  development 
Ind  data  requirements  of  the  pte^t^nrf 
modeling  system  (PRMS)  are  described.  The  pre 
dpitat  on-runoff  modeling  system  is  a  modula- 
tes£  deterministic,  distributed-parameter  model- 
ing system  developed  to  evaluate  the  impacts .of 
vadous  combinations  of  precipitation  climate  and 
fend  use  on  streamflow,  sediment  yields,  and  gen- 
eral basin  hydrology.  Basin  response  to  normal  and 
extreme  rainfall  and  snowmelt  can  be  simulated  to 
evaluate  changes  in  water  balance  relationships, 
now  regimes,  flood  peaks  and  volumes  soil-water 
refet.onsh.ps  sediment  yields,  and  groundwater  «- 
charge.     Parameter-optimization    and      ens t.v.ty 
analysis  capabilites  are  provided  to  fit  selectea 
mndel  narameters  and  evaluate  their  individual  and 
£  effect  model  output.  The  modular  design 
irovides  a  flexible  framework  for  continued  model 
System  enhancement  and  hydrologic  mode hng  re- 
search and  development.  (Author's  abstract) 
W89-06988 

ciivfill  ATION  OF  STREAMFLOW  TEMPERA- 
T^ES  W  THE  YAKIMA  RIVER  BASIN, 
WASHINGTON,  APRIL  TO  OCTOBER   981 

Geological  Survey,  Tacoma,  WA.  Water  Re 
sources  Div. 

AvaiTableTom  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  85-4232, 
1986.  91p,  38  fig,  18  tab,  18  ref,  6  append. 

Descriptors:  "Watershed  management,  "Model 
studi "Dam  effects,  "Water  temperature  "S.mu- 
fedon'  analysis,  "Yakima  River,  'Washtngon, 
"Streamflow,  Ar  temperature,  Model  studies, 
Tempe«ture,  Rivers,  River  basins,  Anadromous 
fish. 


native  management  scenarios  suggested  by  the 
U  S  Bureau  of  Indian  Affairs  and  the  Yakima 
Indian  Nation,  the  1981  reservoir  releases  main- 
tained without  diversions  or  return  flow  in  the 
riler  b^sin  produced  water  temperatures  nearest 
hose  considered  as  preferable  for  salmon  and 
steelhead  trout  habitat.  The  alternative  manage- 
ment scenario  for  no  reservoir  storage  and  no 
diversions  or  return  flows  in  the  nver  basin  (esti- 
mate of  natural  conditions)  produced  conditions 
Sat  were  the  least  like  those  considered  as  prefera- 
ble for  salmon  and  steelhead  trout  habitat.  (Au- 
thor's  abstract) 
W89-06997 

WATER  RESOURCES  OF  THE  RIO  GRANDE 
DE     ANASCO-LOWER     VALLEY,     PUERTO 

Geological    Survey,    San   Juan,    PR.    Water   Re- 
sources  Div. 

T  R  Diaz  and  D.  G.  Jordan. 
Available 'from  Books  and  Open  File Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO i  80225  USGS 
Water  Resources  Investigations  Report  8>-4ZJ/, 
1987.  48p,  25  fig,  8  tab,  33  ref. 

Descriptors:  "Available  water  ^mnow. 
"River  flow,  "Water  resources  data,  "Rio  Grande 
de  Anasco  River,  "Puerto  ^..Groundwater 
Quality,  Groundwater  budget,  Rivers,  Surface 
waters,  Water  quality,  Salinity,  Sodium,  Hydrolog- 
ic budget,  Specific  conductivity. 


The  effects  of  storage,  diversion,  return  flow,  and 
meteorological  variables  on  water  temperature  in 
Ze  S  Rwer,  in  Washington  State,  were  sim- 
ulated  and  the  changes  in  water  temperature  that 
could  be  expected  under  four  alternat.ve-manage- 
ment  scenarios  were  examined  for  improvement  in 
anadromous  fish  environment.  A  streamflow  rout- 
ing model  and  Lagrangian  streamflow  temperature 
model  were  used  to  simulate  water  discharge  and 
Temperature   in   the   nver.   The   estimated   mode 
errors  were  12%  for  daily  discharge  and  L7  C  for 
daily  temperature.  Sensitivity  analysts  c f  the  s.mu 
lation  of  water  temperatures  showed  that  the  ettect 
of  reservoir  outflow  temperatures  diminishes  in  a 
downstream  direction.  A  4  C  increase  in  outflow 
ferTeratures  results  in  a  1.0  C  increase  in  mean 
rr?gPat  on  season  water  temperature  at  Umtanum  in 
the  upper  Yakima  River  basin,  but  only  a  0  01C 
"crease  at  Prosser  in  the  lower  basin.  The  influ- 
ence of  air  temperature  on  water  temperature  in- 
creases in  a  downstream  direction  and  is  the  domi- 
nantInfluence  in  the  lower  basin.  A  4  C  increase  in 
a"  temperature  over  the  entire  basin  resulted  in  a 
2  34  C  increase  in  river  temperatures  at  Prosser  in 
the  lower  basin  and   1.46  C  at  Umtanum  in  the 
uppe"  basin.  Changes  in  wind  speed  and  model 
wind  function  parameters  had  little  effec to the 
model  predicted  water  temperature.  Of  four  alter 


A  large  amount  of  water  suitable  for  most  uses  is 
available   in  the  lower   Wo  Grande  de   Anasco 
Valley,   the   major  source  of  which  is .the   Rio 
Grande  de  Anasco  which  contributes  about  95% 
of*f  surface  water  inflow  to  the  lower -^.Uey. 
River  flow  at  El  Espino  exceeds  100  cutt/sec 
Sou    85%  of  the  time  and  200  cu  ft/sec  50%  of 
t  toe  Average  daily  flow  for  the  driest  month 
of  the  year  (February,  March,  and  April),  is  almost 
alvvavs   <100  cu  ft/sec.  In  contrast,  the  average 
dafly   flow Tor  the  wettest,  months  of  the  year 
?September,  October,  and  November),  is  _>  120 £u 
ft/sec.  During  the  study  period   flows  of  the  Rio 
Canas   averaged   about   5   cu   ft/sec.   The flower 
valley  is  underlain  by  igneous  rocks  that  have  been 
eroded  to  depths  of  350  ft  or  more  below  sea  level. 
The  valley  is  filled  with  250  ft  or  more  of  lime- 
stone and  clay,  that  in  turn  is  overlain  by  as  much 
as  H»  ft  of  alluvium.  The  amount  of  groundwater 
available  °s  unknown.  There  are  large  volumes  of 
water  ir  the  saturated  mostly  fine-grained  alluvium 
of  Zone  II,  but  as  a  whole  the  alluvium  does  not 
yefd  water  readily  to  wells.  Sand  and i  gravel  de- 
posits associated  with  former  nver  channel    yield 
an  estimated    100  to   150  gal/mm  to  wells,    the 
Principal  source  of  groundwater  is  the Timestone ^f 
Zone  III    that  reportedly  yields  as  much  as  suu 
eaVmin to   wells    The  quality   of  surface  water 
f  spedally  that  of  Rio  Grande  de  Anasco  was  very 
goPod    Specific  conductance  seldom  exceeds  2 50 
Ssiemens/cm,  even  at  low  flows.  Both   « 
and  sodium  are  low,  falling  in  the  Cl-Sl  irrigation 
water  classification.  Water  quality  ■"  the  lowe 
5  000  ft  or  so  of  the  river  was  affected  by  saltwater 
iToachment  from  the  sea.  The  water, =mal*y  of 
the  other  streams  and  canals  in  the  lower  valley 
was  variable  depending  on  susceptibility  of  salt 
Iter    encroachment,    contamination    from    man- 
made  sources,  and  concentration  of  minerals  by 
eTpotranspiration.  Specific  conductance  however 
seldom  exceeded   500  microsiemens/cm  and  the 
water  usually  falls  in  the  C1-S2  classification.  The 
quahy  of  groundwater  in  the  alluvial  aquifer  was 
about  the  same  as  that  of  the  water  of  the  Rio 
Grande  de  Anasco  except  where  encroached  by 
saltwater  or  contaminated.   The  water  torn  the 
limestone  was  more  mineralized  than  that  ot  tne 
alTuv  urn  (about  600  to  700  mterosiemens/cm),  and 
was    somewhat    similar    to    that    of   the    smaller 
breams  and  canals  in  the  valley.  (Author's  ab- 
stract) 
W 89-07001 


Available  from  Books  and  Open  File  Repon 
tion  USGS,  Box  25425,  Denver,  CO  80225. 1 
Water  Resources  Investigations  Report  S3 
1987.  30p,  8  fig,  3  tab,  1  plate,  31  ref. 

Descriptors:    "Surface    water   availability, 
flow     "Streamflow,    "Flow    profiles,    *Wy< 
South  Dakota,  Montana,  Hydraulic  profiles, 
tical  analysis,  Data  interpretation,  Drought, 
measurement,  Channel  flow. 

Low  flows  were  assessed  and  summarized 

following  basins  in  northeastern  Wyoming: 

Bighorn,  Tongue,  Powder,  Little  Missouri 

Fourche,    Cheyenne,    and    Niobrara    Rive 

about  200  river  miles  of  the  North  Platte  Rr 

its  tributaries.  Only  existing  data  from  sue 

stations  and  miscellaneous  observation  sites 

the  period,   1930-80,  were  used-Data  for 

stations  in  Montana  and  South  Dakota  we 

in  the  analysis.  Data  were  available  for  5b  | 

al  streams,  38  intermittent  streams  and  34 

eral   streams.   The   distribution   of  minus 

served  flows  of  record  at  all  stations  and  s 

the  7-day,  10-year  low  flows  at  mountain 

and  main-stem  plains  stations  are  shown  oi 

Seven  day  low  flows  were  determined  b 

the  log  Pearsons  Type  III  distribution  to  I 

results  are  tabulated  only  for  the  stations 

least  10  years  of  record  that  included  at  1 

major  drought.  Most  streams  that  ongina 

foothills  and  plains  have  no  flow  during 

every  year,  and  are  typical  of  much  of  t 

area  For  stations  on  these  streams,  the  n 

of  the  annual   maximum  number  of  coi 

days  of  no  flow  was  determined,  as  an i  ind 

the  likelihood  of  extended  periods  of  no 

drought.  For  estimates  at  ungaged  sites  oi 

in  the  Bighorn  Mountains  only,  a  simple  r 

of  7-day    10-year  low  flow  on  drainage  a 

standard  error  of  64%,  based  on  19  stat 

drainage  areas  of  2  to  200  sq  mi.  The  \ 

year  low  flow  in  main-stem  streams  can  b 

fated   from   graphs  of  7-day,    10-year 

versus  distance  along  the  main  channel.  ; 

studies  of  low  flow  are  needed.  The  ( 

particularly  synoptic  baseflow  mforman 

considerable  expansion.  Also,  the  use  o 

analysis   procedures   should   be   consid. 

means  of  assessing  the  availability  of 

streams  that  otherwise  are  fully  appro 

that  are  ephemeral.  (Author  s  abstract) 

W  89-07005 


ASSESSMENT  OF  LOW  FLOWS  IN  STREAMS 
^NORTHEASTERN  WYOMING 

Geological   Survey,   Cheyenne,   WY.   Water   Ke 

sources  Div. 

G  W.  Armentrout,  and  J  F.  Wilson. 


SURFACE-WATER     QUALITY     IN 
CREEK  BASIN,  PENNSYLVANIA,  191 

Geological  Survey,  Harnsburg,  PA. 

sources  Div. 

For  primary  bibliographic  entry  see  Hel 

W89-07006 

ANALYSIS  OF  FIXED-STATION 
QUALITY  DATA  IN  THE  UMPQl 
BASIN,  OREGON, 

Geological    Survey,    Portland,    OR. 

sources  Div. 

For  primary  bibliographic  entry  see  Fk 

W89-07009 

TRANSIT  LOSSES  AND  TRAVELT 
WATER-SUPPLY  LEASES  FRTO 
LAKE  DURING  DR<WGHT  CC> 
COTTONWOOD  RIVER,  EAS1 
KANSAS, 

Geological  Survey,  Lawrence,  KS. 
sources  Div. 

P  R.  Jordan,  and  R.  J.  Hart. 
Available  from  Books  and  Open  File 
tion,  USGS,  Box  25425,  Denver,  CO  1 
Water   Resources  Investigations  Kej 
1985.  41p,  11  fig,  7  tab,  18  ref. 

Descriptors:    "Water    loss,    "Travel 
flow,  "Water  supply,  "Marion  Lake, 
ty,  "Drought,  "Kansas,  "Reservoir  r 
control,   Flow   profiles.   Water   use, 
River,  Water  deficit. 


nflow  routing  model  was  used  lo  calculate 
sit  losses  and  traveltimes.  Channel  and 
:haracteristics,  and  the  model  control  pa- 
,  were  estimated  from  available  data  and 
ified  to  the  extent  possible  by  comparing 
imulated  streamflow  to  observed  stream- 
streamflow  gaging  stations.  Transit  losses 
eltimes  for  varying  reservoir  release  rates 
itions  then  were  simulated  for  two  differ- 
cedent  streamflow  (drought)  conditions. 
I  severe-drought  antecedent-streamflow 
i,  it  was  assumed  that  only  the  down- 
/ater  use  requirement  would  be  released 
I  reservoir.  For  a  less  severe  drought 
ntecedent  streamflow  condition,  it  was 
than  any  releases  from  Marion  Lake  for 
pply  use  downstream,  would  be  in  addi- 

nominal  dry  weather  release  of  5  cu  ft/ 
:r  supply  release  rates  of  10  and  25  cu  ft/ 
e  severe  drought  condition  and  5,  10,  and 
sec  for  the  less  severe  drought  condition 
mlated  for  periods  of  28  and  183  days 
ing  on  July  1.  Transit  losses  for  the 
ought  condition  for  all  reservoir  release 

durations  ranged  from  12%  to  78%  of 
lum  downstream  flow  rate  and  from  27% 
)f  the  total  volume  of  reservoir  storage 
For  the  LSD  condition,  transit  losses 
om  7%  to  29%  of  the  maximum  down- 
w  rate  and  from  10%  to  48%  of  the  total 
f  release.  The  183-day  releases  had  larger 
it  losses,  but  losses  on  a  percentage  basis 

than  the  losses  for  the  28-day  release 

both  antecedent  streamflow  conditions 
es  to  full  response  (80%  of  the  maximum 
im  flow  rate),  however,  showed  consid- 
riation.  For  the  release  of  5  cu  ft/sec 
ID  conditions,  base  flow  exceeded  80% 
rimum  flow  rate  near  the  confluence;  the 
to  full  response  was  undefined  for  those 
s.  For  the  releases  of  10  and  25  cu  ft/sec 
■■  same  drought  condition,  traveltimes  to 
use  ranged  from  4.4  to  6.5  days.  For 
f  10  and  25  cu  ft/sec  during  severe 
onditions,  traveltimes  to  full  response 
>nfluence  with  the  Neosho  River  ranged 
>  93  days.  (Lantz-PTT) 


OF  STORM-WATER  RUNOFF,  MI- 
OWN,  OAHU,  HAWAII,  1980-84, 

Survey,    Honolulu,    HI.    Water    Re- 
v. 

y  bibliographic  entry  see  Field  5B. 


DRYING  CAPACITIES  AND 
'IN  CHANNELS  OF  THE  LOWER 
P,  WHITE,  AND  CARBON  RIVERS 
RN  WASHINGTON, 

Survey,    Tacoma,    WA.    Water    Re- 


rom  Books  and  Open  File  Report  Sec- 
I  Box  25425,  Denver,  CO  80225.  USGS 
ources  Investigations  Report  87-4129 
1  fig,  6  tab,  8  ref. 

:  'Channel  morphology,  *Water  sur- 
es,  'Flood  flow,  'Puyallup  River 
er  Carbon  River,  Washington,  Flood 
ood  discharge,  Lake  Tapps,  Channel 
s,  Channel  improvement. 

i  of  the  Puyallup  River  from  its  mouth 
ot  Puyallup,  Washington,  the  flood- 
pacity  equals  or  exceeds  the  100-yr 
Tge  at  all  but  a  few  locations.  Even  at 
ms  there  is  2  to  3  ft  of  freeboard  for  the 
I  at  all  but  one  location.  In  the  reach  of 
p  River  between  the  city  of  Puyallup 
■ream-gaging  station  upstream  from 
lood-carrying  capacity  is  less  than  the 
1  at  many  locations.  In  King  County 
•rryjng  capacity  of  the  White  River 
nld  be  greater  than  the  100-year  flood 

^  ,erlf  "  were  not  for  washed  out 
ine  left-bank  levee  at  a  number  of 
PStream  of  the  R  Street  bridge  at 
»use  of  these  washed-out  sections,  the 
ites  areas  on  the  landward  side  of  the 


levee  nearly  every  year.  The  flood-carrying  capac- 
ity of  the  Carbon  River  is  less  than  the   100-yr 
flood  at  numerous  locations.  A  100-yr  flood  would 
overtop  the  levees  near  its  mouth  and  near  the 
mouth  of  South  Prairie  Creek.  Between  1977  and 
1984,  average  cross-section  elevations  of  the  White 
River  in  the  4  miles  between  the  river's  mouth  and 
the  inflow  from  Lake  Tapps  rose  about  2  ft  or 
more  at  5  of  the  10  surveyed  cross  sections  in  this 
reach.  Average  channel  elevations  in  the  7-mi-long 
reach    upstream    from    the    Lake    Tapps    inflow 
(mostly  for  the  period  1974  to  1984)  decreased  2  ft 
or  more  at  more  than  one-third  of  the  29  surveyed 
cross  sections.  In  the  period  between  the  surveys 
of  the  rivers  cross  sections,   Pierce  County  and 
Inter-County  River  Improvement  and  private  con- 
tractors removed  more  than  a  sufficient  volume  of 
sediment  from  the  river  channels  to  lower  all  chan- 
nels in  the  study  areas  by  0.4  ft.  If  this  sediment 
a  i"™  bee"  removed  larger  increases  in  channel 
and  100-yr  flood  elevations  might  have  occurred  at 
some  cross  sections.  The  magnitudes  of  possible 
increases  in  water  surface  elevations   for   100-yr 
floods  that  could  be  caused  by  dense  growth  of 
streambank  vegetation  were  estimated  to  be  from 
0.7  to   1.2  ft  in  the  Puyallup  River  between  its 
mouth  and  the  mouth  of  the  Carbon  River,  and  0  2 
to  0.6  ft  upstream  of  the  Carbon  River.  (Author's 
abstract) 
W89-07023 


METHOD  FOR  ESTIMATING  THE  MAGNI- 
TUDE  AND  FREQUENCY  OF  FLOODS  AT  UN- 
CAGED SITES  ON  UNREGULATED  RURAL 
STREAMS  IN  IOWA, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
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FLOODFLOW  CHARACTERISTICS  OF 
FILBIN  CREEK  FOR  PRE-  AND  POST-CON- 
STRUCTION CONDITIONS,  1986,  AT  NORTH 
CHARLESTON,  SOUTH  CAROLINA, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
Forpriraary  bibliographic  entry  see  Field  4C. 
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J^2I^C HARACTERISTICS  OF  THE  BUFFA- 
LO RIVER  AT  TYLER  BEND,  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-07046 


ANALYSIS  OF  FLOOD-FLOW  FREQUENCY 
TiOW™DURATION'    AND   CHANNEL-FORM- 

SOUT^dTkOTA*    ™E    JAMES    MVER    « 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

R.  D.  Benson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 

iof0er,£eS<iU/Ses  Investigations  Report  87-4208, 
1988.  136p,  24  fig,  17  tab,  20  ref. 

Descriptors:  'Sediment  transport,  'Channel  mor- 
phology, 'Flood  frequency,  'Flood  flow,  'Flow 
duration,  'Flood  channels,  'James  River,  'South 
Dakota,  Flood  profiles,  Low  flow,  Seasonal  varia- 
tion, Sediment  transport. 

The  James  River,  which  originates  in  North 
Dakota  and  joins  the  Missouri  River  near  Yankton, 
South  Dakota,  is  about  747  miles  long,  with  about 
474  river  miles  located  in  South  Dakota.  The 
James  River  basin  includes  21,116  sq  mi,  with 
14,428  sq  mi  located  in  South  Dakota.  Bankfull 
capacity  of  the  James  River  in  South  Dakota 
ranges  from  a  minimum  of  about  200  cu  ft/sec  near 
the  mouth.  Discharges  that  produce  bankfull  con- 
ditions on  much  of  the  river  in  South  Dakota 
occur  on  an  average  of  once  in  about  2  years.  The 
10-year  flood  flows,  which  range  from  1,620  cu  ft/ 
sec  (at  the  gage  near  Stratford)  to  8,870  cu  ft/sec 
(at  the  gage  near  Scotland),  cause  major  flooding 
on  most  of  the  river  in  South  Dakota   The  river 
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also  has  potential  for  extending  periods  of  low  or 
zero  flow  especially  in  the  northern  portion  within 
South  Dakota.  Generally,  low  flows  occur  from 
late  summer  until  spring  snowmelt.  The  James 
River  at  Columbia  had  zero  flow  for  623  consecu- 

io<5,d&S  frum  lu}y  13'  1958>  throu8h  March  26, 
1960.  The  channel  pattern  (channel  alignment)  has 
changed  little  since  1922.  This  channel  stability 
indicates  that  channel  formation  is  approaching  a 
state  of  equilibrium.  It  does  not  appear  that  veloci- 
ties in  the  river  are  sufficient  to  carry  the  sediment 
being  delivered  by  the  tributaries.  (Author's  ab- 
stract) 
W89-07057 


REGIONALIZATION  OF  PEAK  DISCHARGES 
FOR  STREAMS  IN  KENTUCKY,       c"-"AK01l:, 

Geological    Survey,    Louisville,    KY     Water   Re- 
sources Div. 
A.  F.  Choquette. 

AvailIaT^IroJm  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
)natcer,,£esources  Investigations  Report  87-4209, 
1988.  105p,  17  fig,  14  tab,  1  plate,  58  ref. 

Descriptors:  'Regional  analysis,  'Peak  discharge 
Streams    'Kentucky,   Flood   profiles,   Hydraulic 
profiles,  Regression  analysis,  Drainage,  Hydraulic 
models,  Flooding. 

Multiple  regression  analysis  was  used  to  delineate 
hydrologically  distinct  regions  in  Kentucky,  and  to 
develop  regression  models  for  estimating  peak  dis- 
charge for  unregulated  streams  in  these  regions 
1  he  regression  models  provide  estimates  of  flood 
quantiles  with  associated  average  recurrence  inter- 
vals of  2  5,  10,  25,  50,  and  100  years.  The  data  base 
used  in  the  analysis  included  annual  peak  discharge 
records  (through  water  year  1985)  at  266  continu- 
ous- and  partial-record  gaging  stations  in,  and  adja- 
cent to,  Kentucky.  Selected  drainage  basin  charac- 
teristics upstream  of  each  gaging  station  were  used 
to  develop  the  regression  equations.  Flood  quan- 
tiles at  the  gaged  stations  were  estimated  on  the 
basis  of  log-Pearson  Type  III  distribution  and  the 
methodology   recommended   by   the   US    Water 
Resources  Council,  Seven  hydrologic  regions  were 
delineated  in  Kentucky  on  the  basis  of  analysis  of 
residuals  from   statewide  and  regional  regression 
models.   Regression   models  for  estimating  flood 
quantiles  in  the  hydrologic  regions  are  based  on 
measurements  of  contributing  drainage  area,  main 
channel  slope,  basin  shape  index,  and  main  channel 
sinuosity.  The  regression  coefficients  indicated  an 
increase  in  flood  discharge  with  increasing  drain- 
age area  and  channel   slope,   and   a  decrease  in 
discharge  with  increasing  channel  sinuosity  and 
basin  elongation.  Accuracy  of  the  discharge  esti- 
mates from  the  regression  models  as  measured  by 
the  standard  error  of  the  estimate  ranged  from  21 
to  52%.  The  procedures  for  estimating  flood  quan- 
tiles vary  depending  on  whether  the  estimate  is  for 
an  ungaged  site,  an  ungaged  site  near  a  gaged  site 
on  the  same  stream,  or  a  gaged  site.  Also  consid- 
ered is  whether  the  drainage  area  crosses  hydro- 
logic  region  boundaries  or  state  lines.  The  methods 
apply  only  to  natural  flow  streams  drainage  areas 
<  1,000  sq  mi.  (Author's  abstract) 
W89-O7058 


ESTIMATION  OF  STREAMFLOW  CHARAC- 
TERISTICS AND  ASSESSMENT  OF  TRENDS 
E2JIF  NIOBRARA  RIVER  AT  MARIAVILLE, 
NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

E.  E.  Fischer. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4073 
1987.  25p,  5  fig,  9  tab,  5  ref. 

Descriptors:  'River  forecasting,  'Nebraska 
'Streamflow,  'Niobrara  River,  'Computer 
models,  Manaville.  Flow  discharge,  Merritt  Reser- 
voir, Flow  profiles. 

A  computer  model  was  used  to  synthesize  a  long- 
term  streamflow  record  for  the  Niobrara  River  at 
Manaville,  Nebraska.  The  record  was  developed 
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on  the  basis  of  30-plus  years  of  streamflow  data 
from  3  upstream  sites,  and  the  U.  S.  Geological 
Survey's  CONROUT  model  was  calibrated  using 
294  days  of  measured  flow  at  Mariaville;  for  the 
calibration  period,  87%  of  the  synthesized  daily 
discharges  were  within  15%  of  the  measured 
values.  The  synthesized  record  was  analyzed  for 
trends  in  streamflow  characteristics.  A  marked  de- 
crease in  the  average  consecutive-day,  low-flow 
discharges  was  detected  after  1964,  ranging  be- 
tween 162  cu  ft/sec  less  for  the  1-day  low  flow  and 
200  cu  ft/sec  less  for  the  14-day  low  flow.  The 
decrease  probably  was  caused  by  the  start-up  of 
operations  at  Merritt  Reservoir.  (Author's  ab- 
stract) 
W89-07070 


SURFACE-WATER  HYDROLOGY  OF  THE 
LITTLE  BLACK  RIVER  BASIN,  MISSOURI 
AND  ARKANSAS,  BEFORE  WATER-LAND  IM- 
PROVEMENT PRACTICES, 

Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

W.  R.  Berkas,  S.  R.  Femmer,  T.  O.  Mesko,  and  B. 
W.  Thompson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4076, 
1987.  54p,  5  fig,  5  tab,  21  ref. 

Descriptors:  'Hydrology,  *Hydrologic  data  col- 
lections, 'Watershed  protection,  *Soil  conserva- 
tion, 'Surface  water,  *Water  quality,  'Missouri, 
•Arkansas,  Aquifers,  Geohydrology,  Water  tem- 
perature, Dissolved  oxygen,  Suspended  sediment, 
Hydrogen  ion  concentration,  Precipitation,  River 
basins,  Little  Black  River,  River  basins,  Land  rec- 
lamation. 

The  U.  S.  Department  of  Agriculture,  Soil  Conser- 
vation Service,  in  accordance  with  Public  Law 
566,  is  implementing  various  types  of  water-land 
improvement  practices  in  the  Little  Black  River 
basin  in  southeastern  Missouri.  These  practices  are 
designed,  in  part,  to  decrease  the  suspended  sedi- 
ment (SS)  transport  in  the  basin,  decrease  flood 
damage  in  the  basin,  and  improve  drainage  in  the 
agricultural  area.  The  general  features  of  the  basin, 
such  as  geology,  groundwater  hydrology,  soils, 
land   use,   water   use,   and   precipitation   are   de- 
scribed; surface  water  quantity,  quality,  and  sus- 
pended sediment  discharge  are  also  described.  The 
aquifers  are  the  Mississippi  River  valley  alluvial 
aquifer,  which  can  yield  about  3,500  gal/min  to 
properly  constructed  wells,  and  the  Ozark  and  St. 
Francois  aquifers,  which  can  yield  from  about  30 
to  500  gal/min  to  properly  constructed  wells.  Soils 
in  the  area  have  formed  in  loess  and  cherty  residu- 
um  in  the  uplands  or  have   formed  in   alluvial 
sediment  in  the  lowlands.  About  93%  of  the  esti- 
mated 3  billion  gal/year  of  water  used  in  the  basin 
is  for  crop  irrigation.  The  average  monthly  pre- 
cipitation varies  slightly  throughout  the  year,  with 
an  average  annual  precipitation  of  about  47  inches. 
Water  quality  data  were  collected  at  seven  sta- 
tions. Specific  conductance  values  ranged  from  50 
to  400  microsiemens/cm  at  25  C.  Water  tempera- 
tures ranged  from  0.0  C  in  the  winter  to  33.5  C  in 
summer.  pH  values  ranged  from  6.4  to  8.5  units. 
Dissolved  oxygen  concentrations  ranged  from  2.2 
to  12.8  ml/1.  Total  nitrogen  concentrations  ranged 
from  0.13  to  2.20  ml/1  as  nitrogen,  with  organic 
nitrogen  as  the  most  abundant  form.  Phosphorus 
concentrations  ranged  from  zero  to  0.29  ml/1  as 
phosphorus.  Bacterial  counts  were  largest  during 
storm  runoff  in  the  basin  with  livestock  waste  as 
the  significant  contributor.  For  the  period  from 
October  1,  1980,  to  September  30,  1984,  the  aver- 
age annual  SS  discharge  ranged  from  2,230  tons/yr 
in  the  headwater  areas  to  27,800  tons/yr  at  the 
most  downstream  station.  The  average  annual  SS 
yield  ranged  from  59.6  to  85.9  tons/sq  mi.  (Au- 
thor's abstract) 
W89-07072 

ESTIMATES  OF  AVERAGE  ANNUAL  TRIBU- 
TARY INFLOW  TO  THE  LOWER  COLORADO 
RIVER,  HOOVER  DAM  TO  MEXICO, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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MAGNITUDE  AND  FREQUENCY  OF  FLOODS 
IN  RURAL  AND  URBAN  BASINS  OF  NORTH 
CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

H.  C.  Gunter,  R.  R.  Mason,  and  T.  C.  Stamey. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4096, 
1987.  52p,  6  fig,  10  tab,  27  ref. 

Descriptors:  'Flood  crest,  'Urban  hydrology, 
'Flood  frequency,  'Rural  areas,  'Urban  areas, 
•North  Carolina,  Flood  plains,  Flood  discharge, 
Regression  analysis,  Streamflow,  Statistical  analy- 
sis, Simulation  analysis. 

The  applicability  of  the  nationwide  urban  flood 
relations  in  the  Piedmont  and  Coastal  Plain  prov- 
inces is  evaluated.  Data  for  254  gaging  stations  on 
rural  streams  with  10  or  more  years  of  record  were 
used  in  multiple  linear  regression  analyses  with 
basin  and  climatic  variables,  to  derive  regional 
relations  for  estimating  flood  discharges  having 
recurrence  intervals  of  2-  to  100-years.  Rural  rela- 
tions are  presented  for  three  hydrologic  areas:  (1) 
Blue  Ridge-Piedmont,  (2)  Coastal  Plain,  and  (3) 
Sand  Hills.  Drainage  area  is  the  only  basin  charac- 
teristic in  the  relations.  The  average  standard  error 
of  estimate  of  the  relations  for  the  Blue  Ridge- 
Piedmont,  Coastal  Plain,  and  Sand  Hills  hydrolog- 
ic areas  is  44,  39,  and  24%,  respectively.  Flood 
discharges  for  the  2-,  5-,  10-,  25-,  50-,  and  100-year 
recurrence  intervals  for  the  254  streamflow  sta- 
tions used  in  the  regionalization  study  are  also 
presented.  Flood  frequency  distributions  of  simu- 
lated annual  maximum  discharges  for  four  urban 
basins  in  the  Coastal  Plain  indicate  that  the  nation- 
wide relations  are  applicable  in  the  province.  The 
root  mean  squared  error  for  the  10-  and  100-year 
flood  discharges,  using  the  nationwide  relations,  is 
44%  and  49%,  respectively.  Simulated  data  for  six 
sites  in  the  Piedmont  were  used  to  analyze  the 
applicability  of  the  nationwide  urban  relations  in 
the  province.  The  root  mean  squared  error  is  64% 
for  the  10-year  flood  and  42%  for  the  100-year 
flood.  No  recommendation  is  made  concerning  use 
of  the  nationwide  relations  in  the  Piedmont.  (Au- 
thor's abstract) 
W89-07083 

METHODS  TO  DETERMINE  TRANSIT 
LOSSES  FOR  RETURN  FLOWS  OF  TRANS- 
MOUNTAIN  WATER  IN  FOUNTAIN  CREEK 
BETWEEN  COLORADO  SPRINGS  AND  THE 
ARKANSAS  RIVER,  COLORADO, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  Kuhn. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4119, 
1988.  187p,  41  fig,  27  tab,  29  ref. 

Descriptors:  'Water  loss,  'Return  flow,  'Interba- 
sin  transfers,  'Streamflow,  'Arkansas  River,  'Col- 
orado River,  Mountains,  Hydrologic  models,  Bank 
storage,  Channel  flow,  Evaporation,  Mathematical 
models,  Model  studies,  Flow  profiles. 

Methods  were  developed  by  which  transit  losses 
could  be  determined  for  transmountain  return 
flows  for  a  reach  of  Fountain  Creek  between  Colo- 
rado Springs,  Colorado,  and  its  confluence  with 
the  Arkansas  River.  The  study  reach  is  a  complex 
hydrologic  system,  wherein  a  substantially  variable 
streamflow,  both  in  timing  and  quantity  of  a  flow, 
interacts  with  an  alluvial  aquifer.  Tributary  stream- 
flow,  streamflow  diversion,  return  flow,  and 
groundwater  withdrawal  are  factors  that  affect  the 
system.  The  approach  for  determining  transit 
losses  included:  (1)  calibration  and  verification  of  a 
streamflow  routing  model  that  contains  a  bank- 
storage-discharge  component;  (2)  use  of  the  model 
to  develop  the  methods  by  which  transit  losses 
could  be  determined;  and  (3)  design  of  an  applica- 
tion method  for  calculating  daily  transit  loss  using 
the  model  results.  Sources  of  transit  losses  that 
were  studied  are  bank  storage,  channel  storage, 


and  evaporation.  The  magnitude  of  bank  sum 
loss  primarily  depends  on  duration  of  a  reco\ 
period  during  which  water  lost  to  bank  stora| 
returned  to  the  stream.  Bank  storage  Ion 
depends  on  the  transmountain  return  flow 
native  streamflow  conditions  in  Fountain  Q 
Net  loss  to  bank  storage  can  vary  from  about ! 
for  a  0-day  recovery  period  to  about  2%  for  a 
day  recovery  period.  Virtually  all  water  lot 
bank  storage  could  be  returned  to  the  stream 
longer  recovery  periods.  Channel  storage  Ion 
determined  to  be  about  10%  of  a  release  quan 
Because  the  loss  on  any  given  day  is  totally  re 
ered  in  the  form  of  gains  from  channel  storag 
the  subsequent  day,  channel  storage  is  a  tempo 
transit  loss.  Evaporation  loss  generally  is  <  51 
a  given  daily  transmountain  return  flow  reli 
depending  on  the  month  of  the  year.  Evapon 
losses  are  permanently  lost  from  the  system. 
study  results  are  applicable  for  transmoui 
return  flows  that  range  from  1  to  100  cu  ft/»ec 
for  native  streamflows  that  range  from  0  to  I 
cu  ft/sec.  (Author's  abstract) 
W89-07O94 


REVISED  TECHNIQUES  FOR  ESTTMAT 
PEAK  DISCHARGES  FROM  CHAN 
WIDTH  IN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resoi 

Div. 

For  primary  bibliogrpphic  entry  see  Field  4A. 
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HYDROLOGIC  RECONNAISSANCE  OF 
UNALAKLEET  RIVER  BASIN,  ALASKA, 
83, 

Geological  Survey,  Anchorage,  AK.  Water 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2A. 
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FLOOD  ANALYSIS  ALONG  THE  LITTLE 
SOURI  RIVER  WITHIN  AND  ADJACEN1 
THEODORE  ROOSEVELT  NATIONAL  P 
NORTH  DAKOTA, 

Geological    Survey,   Bismarck,   ND.   Water 

sources  Div. 

For  primary  bibliographic  entry  see  Field  4A. 
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COMPENDIUMS    OF    INFORMATION 
THE   MISSOURI   BASIN   RIVER  FOREI 
CENTER  AND  THE  NORTH  CENTRAL  R 
FORECAST  CENTER. 

National  Weather  Service,  Kansas  City,  MO. 
tral  Region.  .         • 

Available  from  the  National  Technical  Intorn 
Service,  Springfield,  V A  22161,  as  PB88-2, 
Price  codes:  A03  in  paper  copy,  A01  in  micro 
NOAA  Technical  Memorandum  NWS  t 
June  1988.  38p,  2  fig,  2  tab,  56  ref. 

Descriptors:  'Streamflow  forecasting,  'Rivei 
casting,  'North  Central  River,  'Forecasting, 
souri  River,  'Hydrologic  studies,  'Flood  tor 
ing,  Remote  sensing,  Rivers,  Satellite  lectin. 
Gamma  radiation,  Flash  floods,  River  flow,  1 
studies. 

The  National  Weather  Service  operates  13 
Forecast  Centers  throughout  the  U.S.  Contai 
this  report,  are  the  combined  compendiums  o 
the  Missouri  Basin  and  North  Central  River 
cast  Centers.  Each  compendium  contains  ml 
tion  on  the  following  aspects  of  the  operi 
river  forecast  program:  (1)  data  collection  tn 
airborne  gamma  radiation  snow  surveys,  si 
hydrology,  and  quantitative  precipitation  lor 
(2)  flood  forecasting;  (3)  flash  floods;  (4) 
outlook;  (5)  water  supply;  (6)  forecast  mod 
physical  description;  (8)  dams;  and  (9)  descri 
of  flood  events.  (Lantz-PTT) 
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EPISODIC  VARIATION  IN  STREAM  W 
ALUMINUM  CHEMISTRY  AT  B1KK 
SOUTHERNMOST  NORWAY, 
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or  Industriforskning,  Oslo  (Norway). 
nary  bibliographic  entry  see  Field  2K 
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ENCE  OF  THE  MISSISSIPPI  RIVER  ON 
METAL    DISTRIBUTIONS    IN    THE 
>F  MEXICO, 

Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
and  Ocean  Engineering, 
lary  bibliographic  entry  see  Field  5B 
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UM    IN    THE    LOWER    MISSISSIPPI 
ROUTES  OF  HUMAN  EXPOSURE, 

a  Office  of  Preventive  and  Public  Health 
New  Orleans. 

lary  bibliographic  entry  see  Field  5B. 
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iUTION  AND  TRANSPORT  OF 
ELEMENTS  IN  THE  LOWER  MISSIS- 
tVER,  LOUISIANA, 

al  Survey,  Baton  Rouge,  LA.  Water  Re- 

)iv. 

ary  bibliographic  entry  see  Field  5B. 
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T  RIVER  FLOW  REVERSALS, 

Oceanic   and   Atmospheric   Administra- 
Arbor,  MI.  Great  Lakes  Environmental 

Lab. 

nn. 

f  Great  Lakes  Research  JGLRDE,  Vol 

V,  p  383-387,    1988.  5  fig,   1   tab,   8  ref. 

rs:  *Streamflow  reversal,  'River  flow, 
k  'Model  studies,  'Unsteady  flow,  De- 
er, Maximum  flow,  Flow  duration, 
i  Water  level  recorders,  Path  of  pollut- 

ersals  were  investigated  using  a  water- 
adient  analysis  in  conjunction  with  De- 
r  unsteady  flow  models.  Three  cases  and 
f  probable  cases  were  simulated  to  occur 
900  and  1986;  the  most  recent  episode 
in  April  1984.  Flow  reversals  are  likely 
ig  St.  Clair  River  ice  jams,  when  the 
sly  to  Lake  St.  Clair  is  severely  restrict- 
versals  appear  to  be  of  limited  duration, 
2  hours,  with  maximum  flows  less  than 
tc  m/s.  Flow  reversals  were  most 
luring  the  first  40  years  of  this  century 
ars  separate  the  last  two  occurrences 
ised  frequency  probably  results  from  the 
8.2  m  navigation  dredging  projects  on 
ir  River.  The  use  of  the  Gibraltar  water- 
to  represent  the  mouth  of  the  Detroit 
found  to  be  critical  for  the  analysis, 
rsals  could  transport  contaminants  into 
Clair  that  would  ordinarily  flow  into 
which  could  potentially  impact  water 
1  lead  to  deposition  of  contaminants  in 
air  near  the  head  of  the  Detroit  River 
ibstract) 


atrics/Human  Development. 

For  primary  bibliographic  entry  see  Field  5C 

W89-07448 


DETENTION    STORAGE:    ITS    DESIGN    AND 

USE, 

Debo  and  Associates,  Inc.,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  4A. 


£  OF  MIREX  BETWEEN  LAKE  ON- 
ID  ITS  TRIBUTARIES, 

of  New  York  Coll.  at  Brockport.  Dept 
al  Sciences, 
y  bibliographic  entry  see  Field  5B. 


CONTAMINANTS  IN  SEDIMENTS 
IE  TRENTON  CHANNEL  OF  THE 
RIVER,  MICHIGAN, 

JV.  at  Bloomington.  School  of  Public 

nmental  Affairs. 

f  bibliographic  entry  see  Field  5B. 


OF  DETROIT  RIVER  SEDIMENT 
"AL  W,AEER  TO  THE  BACTERIUM 
CTERIUM  PHOSPHOREUM, 

tate  Univ.,  East  Lansing.  Dept.  of  Pedi- 


FAUNAL    AND    CHEMICAL    CHARACTERIS- 
TICS OF  SOME  STEWART  ISLAND  STREAMS 

Canterbury  Univ.,  Christchurch  (New  Zealand) 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 


MASS  CONSERVATION:  ID  OPEN  CHANNEL 
FLOW  EQUATIONS, 

Geological  Survey,  Reston,  VA. 

L.  L.  DeLong. 

Journal  of  Hydraulic  Engineering  JHEND8   Vol 

115,  No.  2,  p  263-269,  February  1989.  4  fig   5  ref 

append. 

Descriptors:  'Streamflow,  'Model  studies,  'Open 
channels,  'Unsteady  flow,  'Channel  flow,  Diffen- 
tial  equations,  Hydraulic  properties,  Simulation 
Physical  properties,  Fluid  mechanics,  Meanders 
Floods. 

Unsteady  flow  simulation  in  natural  rivers  is  often 
complicated  by  meandering  channels  of  compound 
section.  It  is  shown  that  equations  derived  from  the 
addition  of  differential  equations  individually  de- 
scribing flow  in  main  and  overbank  channels  do 
not,  in  general,  conserve  mass  when  overbank  and 
main  channels  are  of  different  lengths.  The  one- 
dimension,  open-channel  flow  equations  may  be 
extended  to  simulate  floods  in  meandering  chan- 
nels of  compound  cross  section.  Not  all  equations 
developed  for  this  purpose  conserve  mass  The 
equations  implemented  in  the  National  Weather 
Service  DAMBRK  model  were  derived  through 
the  addition  of  differential  equations  individually 
describing  flow  in  main  and  overbank  channels. 
1  hey  do  not  conserve  mass  when  main  and  over- 
bank  channels  differ  in  length.  Governing  equa- 
tions conserving  mass  and  momentum,  assuming 
constant  fluid  density,  presented  earlier  by  the 
author,  may  be  derived  through  the  use  of  appro- 
priate integral  relations  and  incorporate  area- 
weighted  and  discharge-weighted  sinuosity  terms 
1  hey  conserve  mass  and  momentum  in  the  general 
case  and  are  not  limited  to  the  specification  of  one 
P^  and   tw°   overbank   channels.    (Friedmann- 

W89-07479 

MACROINVERTEBRATE  COMMUNITIES 

x«?cSHiMENTS  AS  POLLUTION  INDICA- 

Imr/^,11^™  METALS  IN  THE  RIVER 
ADIGE  (ITALY), 

Padua  Univ.  (Italy).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 


OXYGEN  UPTAKE  KINETICS  AND  MICROBI- 

^SJOMASS  OF  RIVER  SEWAGE  FUNGUS 
BIOFILMS, 

Department  of  Scientific  and  Industrial  Research 
Hamilton  (New  Zealand).  Water  Quality  Centre 
For  primary  bibliographic  entry  see  Field  5E 
W89-07490 


SlVH  OXYGEN  UPTAKE  AND  RESPIRATO- 
RY DECAY  OF  SEWAGE  FUNGUS  BIOFILMS 

Department  of  Scientific  and  Industrial  Research' 
Hamilton  (New  Zealand).  Water  Quality  Centre 
For  primary  bibliographic  entry  see  Field  5E 
W89-07491 


DYNAMICS  OF  HYPHOMYCETES  ON  DE- 
CAYING LEAVES  IN  THE  NETWORK  OF  THE 
RIVER  RHONE  (FRANCE), 

Lyon-1    Univ.,   Villeurbanne   (France).    Dept.   de 


Streamflow  and  Runoff — Group  2E 

Biologie  Animale  et  Ecologie. 

For  primary  bibliographic  entry  see  Field  2H 

W89-07522 


EFFECTS  OF  IRRADIANCE  AND  AGE  ON 
CHEMICAL  CONSTITUENTS  OF  ALGAL  AS- 
SEMBLAGES IN  LABORATORY  STREAMS 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2H 
W89-07525 


USE  OF  IN  SITU  MICROCOSMS  TO  STUDY 
MASS  LOSS  AND  CHEMICAL  COMPOSITION 
OF  LEAF  LITTER  BEING  PROCESSED  IN  A 
BLACKWATER  STREAM, 

Agency  for  Toxic  Substances  and  Disease  Regis- 
try, Atlanta,  GA.  6 
For  primary  bibliographic  entry  see  Field  2H 
W89-07534 


POTENTIAL  EUTROPHICATION  ASSESS- 
MENT IN  RIVERS:  RELATIONSHIP  BE- 
TWEEN PRODUCED  AND  EXPORTED 
LOADS, 

Institut  National  de  la  Recherche  Scientifique 
Sainte-Foy  (Quebec).  ' 

For  primary  bibliographic  entry  see  Field  2H 
W89-07541 


SHORT    TERM    TEMPORAL    AND    SPATIAL 
VARIABILITY   OF  CHLOROPHYLL   A   CON- 

SE^™?°NS  IN  THE  ELIZABETH  RIVER, 
V1KOINIA, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2H 
W89-07542 


RESISTANCE  TO   FLOW   OVER   RIPRAP   IN 
STEEP  CHANNELS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B 

W89-07549 


HBnkK 


INTERREGIONAL  COMPARISON  OF  ALLU- 
VIAL STREAM  CHANNEL  MORPHOLOGY 
GREAT  PLAINS  VERSUS  CENTRAL  LOW- 
LANDS, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

T.  K.  Miller,  and  L.  J.  Onesti. 

Water  Resources  Bulletin  WARBAQ  Vol  24  No 

6,  p  1207-1217,  December  1988.  1  fig,  7  tab,  37  ref.' 

Descriptors:  'Channel  morphology,  'Sediment  dis- 
charge, 'Alluvial  channels,  'Geomorphology, 
Streamflow,  Graphical  methods,  Statistical  meth- 
ods, Fluvial  sediments,  Topography,  Geology,  Cli- 
mate, Regional  analysis. 

Stream  channel  development  is  a  complicated 
process  involving  many  factors.  A  major  goal  of 
research  in  fluvial  geomorphology  is  to  develop  an 
understanding  of  the  relations  between  channel 
form,  water  discharge,  and  sediment  discharge 
characteristics.  The  concept  of  thresholds  has  been 
introduced  as  an  element  in  fluvial  processes,  with 
the  implication  that  the  factors  involved  in  a  proc- 
ess might  change  in  some  way  as  threshold  bound- 
aries are  passed.  The  extent  to  which  a  particular 
regional  boundary  represents  a  threshold  in  the 
process  of  stream  channel  development  is  studied. 
Twenty-four  alluvial  stream  channels  from  the 
Great  Plains  region  and  24  from  the  Central  Low- 
lands region  are  compared  with  regard  to  the 
distributional  form,  central  tendency  and  disper- 
sion characteristics,  and  correlation  structure  of 
ten  variables,  including  indicators  of  discharge, 
channel  sediment,  and  channel  morphology  The 
results  suggest  that  these  aspects  of  the  data  are 
very  similar  between  the  regions,  except  for  cer- 
tain differences  in  central  tendency  characteristics, 
which  are  assumed  to  reflect  underlying  differ- 
ences between  the  regions  in  geology  and  climate 
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Field  2— WATER  CYCLE 

Group  2E— Streamflow  and  Runoff 

In  general,  the  results  support  the  idea  [hat  this 
egfonal  boundary  is  not  an  effective  threshold 
wUh  respect  to  the  stream  channel  development 
process,  and  that,  therefore,  stream  channels  devel- 
op in  ihese  environmentally  distinct  regions  by 
way  of  a  similar  process.  (Author's  abstract) 
W89-07551 

NONTRADITIONAL    METHODOLOGY    FOR 
FLOOD  STAGE-DAMAGE  CALCULATIONS, 

Oak  Ridge  National  Lab.,  TN.  Energy  Div. 

^a^RetouVcefBuUetin  WARBAQ,  Vol  24  No 
6,  p  1263-1272,  December  1988.  8  fig,  1  tab,  23  ref. 

Descriptors:  'Model  studies,  'Computer  programs, 
•S  damage,  'Hydrologic  models  'Maximum 
probable  floods,  Economic  aspects,  Mathematical 
studies,  Case  studies,  Spatial  distribution,  Comput- 
er model;.  Flood  stages,  Dam  failure,  Topographic 
mapping. 

A  new  methodology  is  presented  to  calculate  eco- 
nomic^ tosses   from   hypothetical,    extreme   flood 
events,  such  as  the  Probable  Maximum  Flood.  The 
methodology  uses  economic  data  compded  from 
already-available  secondary  sources,  such  as  US. 
Census  data  on  magnetic  tapes,  utihzing  mcrocom- 
puter  and  other  electronic  media.  Estimates  of  land 
elevations  are  obtained  from  topographic  maps, 
2S  flori  elevations  ^  estimated  using^  for  exam- 
ple a  dam  breach  and  flood  routing  ODAMBWq 
model.  The  calculations  are  performed  at  a  disag 
gregate  spatial  scale,  by  variousland  use  and  ndus- 
friJ 1  classification  categories.  The  basic  areal  units 
are  city  blocks  (for  urbanized  areas)   enumera  ion 
districts,  and  census  tracts.  Depth-damage  func- 
tions  which  provide  an  estimate  of  damages  as  a 
proportion  of  the  existing  value  of  the  structure 
^estimated    statistically    Computer    software 
(called  DAMAGE)  is  used  to  combine  the  eco- 
nomic, flood  elevation,  and  depth-damage  informa- 
tion to  compute  economic  losses  for  different  pos- 
sible flood  stages  and  for  different  inflow  events_ 
Two  case  studies  are  presented  as  illustrations  of 
the  method.  (Author's  abstract) 
W89-07557 

PARTIAL  DEFORESTATION  AND  SHORT- 
TCRM  AUTOCHTHONOUS  ENERGY  INPUT 
ToTsMALL  NEW  ENGLAND  STREAM, 

Michigan  State  Univ.,  East  Lansing.  Dept.  ot  uo- 

For8primary  bibliographic  entry  see  Field  3B. 
W89-07558 


Industrial  Toxicology  Research  Centre,  Lucknow 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07607 

ARTIFICIAL  SUBSTRATE  EXPOSURE  TIMES 
FOR  PERIPHYTON  BIOMASS  ESTIMATES  IN 

Department  of  Scientific  and  Industrial ^earch, 
Christchurch  (New  Zealand).  Div.  of  Water  Sci- 

Forprimary  bibliographic  entry  see  Field  7B. 
W89-07608 

MOVEMENT  OF  MELTWATER  IN  SMALL 
d  A  SINS 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 

No?deicgtHy0dnrology  NOHYBB  Vol.  19,  No.  4,  p 
237-244,  1988.  4  fig,  1  tab,  11  ref. 

Descriptors:  'Small  watersheds,  'Infiltration,  'Un- 
saturated flow,  'Soil  water,  'Snowmelt,  'Runoff, 
Hydrofogc  models,  Storm  seepage  Percolation, 
Kinematic  models,  Mathematical  models,  Ground- 
water  movement,  Catchment  areas,  Flow  velocity, 
Surface-groundwater  relations. 

A  kinematic  approach  was  employed  to  compute 
mo"  flux  and  particle  velocities  in  the ^unsatu- 
rated zone.  The  computations  were  compared  with 
observations  of  tracer-marked  meltwater  particle^ 
Groundwater  flow  was  computed  accounting  for 
storage  and  assuming  constant  particle  velocity^ 
The  percolation  of  meltwater  can  be  described  by 
a  kinematic  approach  using  continuity  and  a  mois- 
ture flux-moisture  content  relation.  When  the  soil 
cover  is  thick  and  fairly  permeable,  meltwater 
narttcles  do  not  leave  a  small  basin  until  several 
Ctns  after  the  melt  event.  Prerequisites ifor  tag 
fractions  of  meltwater  particles  in  ruaofi  '  witer 
during  snowmelt  are  the  occurrence  of  overland 
flow  or  of  subsurface  flow  along  thebedrock  be- 
neath a  thin  soil  cover.  (Rochester-Pi  1 ) 
W89-07626 


269-280,  1988.  4  fig,  3  tab,  10  ref. 

Descriptors:  'Streamflow  forecasting,  'Greeidi 
•Glaciers,  'Hydroelectric  power,  'Ablation,  • 
drologic  models,  Time  series  analysis,  Mathen 
cal  models,  Design  criteria,  Temperature,  Pre 
tion,  Simulation. 

Unusual  studies  were  required  for  planning  • 

dropower  station  at  Paakitsup  Akuliarusersu 

West  Greenland.  The  basin  is  situated  about  4. 

northeast  of  Ilulissat/Jakobshavn  (69  deg  30  m 

latitude)  at  the  Greenland  Inland  Ice.  Therefo 

is  strongly  affected  by  ablation.  Calculation*  • 

based  on  historical  data  from  Iluhssat/Jakota 

transferred    to    the    study    site,    where   data 

meager.  A  suitable  hydrologic  ablation  model 

developed;  detailed  analyses  of  data  were  con 

ed  to  establish  time  series  for  simulation  \ 

sensitivity  analyses  of  the  hydro-glaciological 

requisites  were  done;  and  periodic  elements  i 

time  series  were  analyzed  and  evaluated. 

series  were  calculated:  a  'pessimistically  pro 

series'  and  a  'most  probable  series/  The  pess 

cally  probable  series  represents  the  smallest 

average  inflow  in  the  period   1875-1984  ai 

overall  pessimistic  view  of  the  uncertainty 

respect  to  the  hydro-glacial  series  applied,  n 

ing  a  pessimistic  view  of  the  glacier  catc 

areas.   The   most  probable  series  represen 

smallest    average    inflow    during    the    187 

period   (i.e.,   from    1875-1924,   the   coldest 

period),  and  the  most  likely  50-yr  series  judi 

the  basis  of  the  calibration  data,  with  alto 

being  made  for  periodicity  phenomena.  (R 

ter-PTT) 

W89-07629 

LOTIC  ALGAL  COMMUNITIES  AND  1 
MCTABOLISM  IN  SMALL  FOREST  BR 
IN  THE  NURMES  AREA  OF  EASTER! 
LAND, 

Joensuu  Univ.  (Finland).  Karelian  Inst. 
For  primary  bibliographic  entry  see  Field  21 
W89-07716 


WATER-SURFACE  PROFILES  WITHOUT 
ENERGY  LOSS  COEFFICIENTS, 

Morrison-Knudsen  Engineers,  Inc.,  Norwalk,  CI. 
p   u   7aveskv  and  A.  S.  Goodman, 
wier ReS£  Bulletin  WARBAQ  Vol.  24  No. 
6,   p    1281-1287,   December    1988.  4  fig,    19  ref. 

Descriptors:  'Flow  profiles,  'Roughness  coeffi- 
cie^'Computer  models,  'Channel  flow,  'Open 
channels,  Flow  velocity,  Flood  flow,  Energy  loss, 
Flow  discharge. 

A  new  method  of  computing  water-surface  profiles 
does  not  require  the  assumption  of  hydrostatic 
Pr^sure  or  of  roughness  coefficients.  The  method 
is   based    upon    distributing    entropy    production 
values  along  a  channel  as  uniformly  as  boundary 
conditions   permit.   The   method    requires   a   dis- 
charge capacity  rating  at  a  channel  cross-section 
within  the  limits  of  the  reach  of  the  channel.  A 
new  theoretical  relationship  between  the  kine  c 
and  momentum  coefficients  for  the  velocity  profile 
is  used,  together  with  a  dynamic  programming 
technique  for  optimal  distribution  of  energy  losses 
afong  flic  channel.  A  computer  model  was  devel- 
oped and  was  used  to  verify  the  methodology  for 
flood   How   and  channel  data  at  four  locations. 
(Author's  abstract) 
W89-07559 

SFASONAI  DISTRIBUTION  OF  AEROMONAS 
H^DROPHILA  IN  RIVER  WATER  AND  ISO- 
LATION FROM  RIVER  FISH, 


HYDROLOGY  OF  BAYELVA,  SPmBERGEN. 

Norges  Vassdrags-  og  Elektnsitetsvesen,  Oslo.  Hy- 
drological  Div. 

Noro1cPHydrology  NOHYBB  Vol.  19,  No.  4,  p 
259-268,  1988.  5  fig,  2  tab,  4  ref. 

Descriptors:  'Spitsbergen,  'Snowmelt,  *Runoff, 
SaVunoff  Relationships,  Bayelva,  Flood  , 
Seasonal  distribution,  Sediment  transport,  Sus- 
pended load,  Rainfall  intensity,  Air  temperature, 
Arctic  zone. 

The  hydrology  of  Bayelva,  northwestern  Spitsber- 
gen   was  investigated  during  the  period  W4-78. 
The  river  drains!  catchment  of 31.5  sq  km  out. of 
which  54%  are  covered  by  glaciers.  Additional 
studies  were  carried  out  on  erosion  and  transport 
of  suspended  solids  in  the  river.  The  major  part  of 
°he  runoff  occurs  during  the  months  June  and 
August    The  snow  melting  usually  starts  in  late 
Mayor  early  June,  when  air  temperature  rises 
above  0  C.  Mean  annual  runoff  during  the  periods 
was  measured   as   31,800,000  cu  m,   yielding  an 
Terage  o?  3  4  cu  m/sec  discharge  based  on  an 
average  runoff  duration  of  109  days/yr.  Highest 
daily  flood  observed  was  32.2  cu  m/sec.  Annual 
sediment  transport  (suspended  load)  varies  from 
6  646  to  16,558  t,  whereas  the  highest  observed 
concentration  was  3,830  mg/L.  The  high  vanaMfi- 
tv  may  be  explained  by  annual  runoff  volume, 
frequency  of  floods,  amount  of  rainfall,  and  rainfall 
intensity.  (Author's  abstract) 
W89-07628 

HYDROLOGICAL  BACKGROUND  OFA  GLA- 
CIER-INFLUENCED  HYDROPOWER  MA 
TION  IN  GREENLAND, 

Greenland   Technical   Organization,   Copenhagen 

(Denmark).  Section  of  Hydro-Technical  Invest.ga- 

tion. 

SfiCttSSff  NOHYBB,  Vol.   19,  No.  4,  p 


INTERACTION  OF  TIDE  AND  RIVER 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  7 

W89-07744 

FIFID  STUDY  ON  TURBIDITY  CUI 
WITIATED  FROM  SPRING  RUNOFFS, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept 

Fofprimary  bibliographic  entry  see  Field  : 
W89-07761 

ufc.IONAL  FLOOD  FREQUENCY  A£ 
UMNG  EXTREME  ORDER  STATIS1 
THE  ANNUAL  PEAK  RECORD, 

National  Weather  Service,  Silver  Spring, 
drologic  Research  Lab. 

Water  Resources  Research  WRERAO, 
No.  2,  p  311-317,  February  1989.  4  fig, 
ref. 

Descriptors:    'Statistical    analysis,    'Flo 
•Flood  forecasting,  'Regional  floods, 
quency.      'Frequency      analysis       Ma 
models,  Pareto  distribution,  Central  Ai 
region. 

A  regional  flood  frequency  model  is  dev 
estimating  recurrence  intervals  of  extre. 
The  regionalization  procedure  develop 
paper  differs  notably  from  the  U.S.< 
Survey  index  flood  method  in  that  a  tag 
rather  than  the  mean  annual  flood,  is 
index  flood.  Based  on  a  result  from  exti 
theory,  exceedances  of  the  specified  q 
modeled  by  a  generalized  Pareto  d.stnb 
distribution  has  two  parameters:  a  scale 
and  a  shape  parameter.  It  is  assumed  fht 
parameter  does  not  vary  from  basin  c 
plying  that  annual  peak  distributions  fc 
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WATER  CYCLE— Field  2 


;  same  upper-tail  thickness.  The  scale  pa- 
not  only  varies  from  basin  to  basin,  but 
o  depend  on  covariate  information,  e.g. 
area  or  indicator  functions  for  basin  ecol- 
kelihood-based  inference  procedures  are 
id  for  the  regional  flood  frequency  model, 
del  is  applied  to  extreme  floods  of  the 
Appalachian  region  of  the  U.S.  (Author's 

66 


DYNAMIC    DESCRIPTION    OF    THE 
»NAL  DEVELOPMENT  OF  DRAINAGE 

INS, 

niv.  (Italy).  Inst,  of  Hydraulics. 

and  F.  Siccardi. 

esources  Research  WRERAO,  Vol.  25, 

319-332,  February  1989.  13  fig,  4  tab,  42 


)rs:  *Geomorphology,  *Drainage  pat- 
irosion,  *Channeling,  'Hydrodynamics, 
it  transport,  Mathematical  models,  Flow, 
m,    Soil    properties,     Rainfall    intensity, 


onal  development  of  drainage  networks  is 
by  modeling  two-dimensional  flow  of 
i  sediment  over  a  bare  slope.  Determinis- 
ons  of  mass  and  momentum  conservation 
ed  with  random  fluctuations  of  sediment 
id  transportation  processes  acting  at  the 
lamic  scale.  These  fluctuations  are  shown 
:  to  provide  an  active  source  of  channel- 
:  the  hillslope  scale.  Controlled  experi- 
aiso  carried  out  by  simulation  runs  aimed 
gating  model  performance  (1)  to  describe 
of  natural  drainage  patterns,  (2)  to  ac- 
different  factors  (i.e.,  soil  characteristics, 
geometry,  and  rainfall  intensity)  which 
stwork  formation  and  development,  and 
sroduce  differentiation  of  drainage  pat- 
to  the  above  factors.  (Author's  abstract) 


I   CURRENTS    IN    ROTATING    SYS- 

i    National    Univ.,    Canberra.    Research 

Earth  Sciences. 

ffiths. 

leview  of  Fluid   Mechanics  ARVFA3 

59-89,  1986.  9  fig,  40  ref. 

rs:  'Gravity  currents,  'Water  currents, 
:urrents,  'Coriolis  force,  'Geohydrolo- 
iries,  'Fluid  mechanics,  Reviews. 

luid  spreads  under  gravity  in  a  rotating 
lotions  normal  to  the  rotating  vector 
>riolis  forces  that   tend   to  oppose   the 

In  the  vicinity  of  a  boundary,  velocities 
the  boundary,  and  hence  Coriolis  forces 
the  boundary,  must  vanish.  The  require- 
angular  momentum  be  conserved  is  then 
the  constraints  imposed  by  the  rotation 
i,  and  a  gravity  current  flows  along  the 

In  geophysical  situations  the  rotation 
interest  is  the  component  of  the  Earth's 
itiparallel  to  gravity.  Boundaries  may  be 
ranges,  coastlines,  or  a  sloping  ocean 
umples  of  gravity  currents  large  enough 
lenced  by  the  Earth's  rotation  include 
ows  and  ocean  currents.  This  review  of 
rrents  in  rotating  systems  starts  with  a 

of  the  formation  of  gravity  currents 
us  types  of  localized  sources  of  buoyan- 
mg  systems,  followed  by  a  description  of 
Jre  of  steady  currents  that  vary  only 
ne  streamwise  direction.  Simple  models 
nace  currents,  flow  on  an  inclined 
>me  effects  of  topography  on  bottom 
md  the  possibility  of  hydraulic  control 
*d.  Results  of  theoretical  and  experi- 
lies  of  the  stability  of  density  fronts  and 
:urrents  are  summarized.  Theoretical  in- 
s  of  finite-amplitude  waves  on  boundary 
'rrents  are  outlined,  and  experimental 
intruding  bores,  along  with  an  applica- 
:rnoulh's  equation  to  predict  the  nose 

width,  are  reviewed.  The  discussion 
with  a  summary  of  current  understand- 


ing of  rotating  gravity  currents  and  some  of  the 
questions  which  have  yet  to  be  answered.  (Sand- 
PTT) 
W89-07768 


EFFECTS  OF  DRAINAGE  BASIN  CHARAC- 
TERISTICS ON  RIVER  RUNOFF  AND  RIVER 
WATER  CHEMISTRY  IN  ICELAND  (IN  JAPA- 
NESE), 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Geog- 
raphy. 
K.  Suzuki. 

Chigaku  Zasshi  (Journal  of  Geography) 
CGZAAL,  Vol.  97,  No.  6,  p  555-565,  1988.  9  fig,  1 
tab,  5  ref.  English  summary. 

Descriptors:  'Water  quality,  'Water  chemistry, 
'Rainfall-runoff  relationships,  'Catchment  areas, 
'Rivers,  'Runoff,  'Topography,  'Stratigraphy, 
'Iceland,  Rainfall,  Vegetation,  Land  use,  Chemical 
properties,  Seasonal  variation. 

The  characteristics  of  drainage  basins  in  Iceland 
influence  the  amount  of  river  water  yield  and 
chemistry.  The  drainage  basin  characteristics  are 
composed  of  topographic  condition,  rock  and  sedi- 
ment type,  vegetation  and  land  use.  The  most 
variable  characteristic  is  the  permeability  of  rock. 
Iceland  is  on  the  Mid-Atlantic  Ridge  and  active 
volcanic  zones  run  across  the  island.  The  Tertiary 
strata  which  are  almost  permeable  are  exposed  at 
the  northwest  and  east  coast.  Icelandic  rivers  are 
divided  into  three  groups  by  the  pattern  of  runoff 
variation  and  chemical  conditions.  For  spring-fed 
rivers,  the  amount  of  runoff  and  chemical  condi- 
tions are  very  even  throughout  the  year  and  unaf- 
fected by  the  amount  of  rainfall.  This  type  of  river 
is  mainly  founded  in  the  central  zone  that  is  the 
highest  permeable  area.  For  direct  runoff  rivers, 
the  variations  of  runoff  and  chemical  conditions 
are  very  much  dependent  on  the  variation  of  rain- 
fall. These  variations  are  very  anomalous.  This 
type  of  river  is  found  in  areas  of  impermeable 
basaltic  rocks.  For  glacier  rivers,  the  amount  of 
runoff  varies  annually.  The  amount  of  runoff  is 
very  large  in  summer  and  very  small  in  the  winter. 
The  most  typical  characteristic  of  this  type  of  river 
is  the  high  concentration  of  suspended  sediment. 
(Author's  abstract) 
W89-07776 


IMPORTANCE  OF  DIVERSITY  IN  THE  FUNC- 
TIONING AND  STRUCTURE  OF  RIVERINE 
COMMUNITIES, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA. 
For  primary  bibliographic  entry  see  Field  2H 
W89-07782 


CHARACTERISTICS  AND  SPATIAL  VARIA- 
BILITY OF  DROUGHTS  IN  IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
D.  R.  Horn. 

Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  115,  No.  1,  p  111-124,  February 
1989.  5  fig,  1  tab,  8  ref.  Y 

Descriptors:  'Idaho,  'Streamflow,  'Spatial  distri- 
bution, 'Droughts,  'Stochastic  process,  Theoreti- 
cal analysis,  Model  studies,  Idaho,  Project  plan- 
ning, Streamflow  depletion,  Statistics. 

An  application  of  run  theory  to  annual  streamflow 
sequences  in  Idaho  permits  the  assignment  of 
return  periods  to  historical  drought  events,  based 
on  the  statistical  characteristics  of  the  streamflow 
record.  For  63  stations  with  historical  record 
lengths  exceeding  30  years,  several  major  periods 
of  streamflow  deficit  have  occurred,  with  return 
periods  significantly  greater  than  might  be  expect- 
ed from  a  random  sample  of  the  long-term  stochas- 
tic process.  Since  drought  severity  is  shown  to  be  a 
function  of  spatially-dependent  statistics,  a  regional 
pattern  to  this  severity  is  defined  in  terms  of  a 
drought  potential  index  (DPI)  which  indicates  the 
100-year  return  period  deficit  for  flow  periods  less 
than  the  mean  annual  flow.  The  mapped  DPI 
values  vary  significantly  throughout  the  state,  with 
several  regions  showing  a  much  greater  potential 
for  persistent,  severe  streamflow  deficits.  These 
findings    may    have    significant    implications    for 
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future  water  resources  planning  in  the  state.  Since 
drought  severity  is  not  a  spatially-random  phe- 
nomenon, water  supply  projects  located  in  regions 
of  large  DPI  values  would  require  larger  storage 
volumes  than  those  in  other  regions,  at  the  same 
risk  level  or  design  return  period.  (Author's  ab- 
stract) 
W89-07798 


FLOW    MEASUREMENT    WITH    TRAPEZOI- 
DAL FREE  OVERFALL, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B 

W89-07799 


MEAN    FLOW    CIRCULATION    EQUATIONS 
FOR  SHOALING  AND  BREAKING  WAVES, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2L 
W89-07802 


SEASONAL  VARIATIONS  IN  SOME  PHYSI- 
CAL AND  CHEMICAL  PROPERTIES  OF 
WATER  FROM  AN  UNDISTURBED  AFRICAN 
TROPICAL  CATCHMENT  AREA  (GUMA 
VALLEY,  SIERRA  LEONE), 
Fourah  Bay  Coll.,  Freetown  (Sierra  Leone).  Dent 
of  Botany.  r  ' 

O.  S.  M.  Mtada. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  1,  p  107-112,  1988.  4  fig  3 
ref. 

Descriptors:  'Water  analysis,  'Physical  properties, 
'Water  chemistry,  'Sierra  Leune,  'Seasonal  varia- 
tion, 'Tropical  areas,  'Watersheds,  Catchment 
areas,  Perennial  streams,  Chemical  properties, 
Streams,  Rainfall,  Forests,  Forest  hydrology. 

Four  perennial  streams  in  a  completely  forested 
area  were  investigated.  The  water  cooled  and 
warmed  up  during  both  the  rainy  and  dry  seasons. 
The  chloride  content  of  the  water  varied  accord- 
ing to  rainfall.  Dissolved  solids  were  relatively 
high  (20/mgl)  at  the  start  of  the  rainy  season  due 
to  leaching  but  they  were  diluted  with  increased 
volume  of  flow.  Dissolved  gases  and  BODsub5 
varied  according  to  discharge  and  total  suspended 
solids  content.  All  the  other  chemical  species  like- 
wise were  subject  to  seasonal  variations.  (Author's 
abstract) 
W89-07851 


HYDRAULIC  CHARACTERISTICS  OF  THE 
ENISEI  RIVER  DURING  CONSTRUCTION  OF 
THE  SAYANO-SHUSHENSKOE  HYDROELEC- 
TRIC STATION, 

A.  S.  Brodilov,  N.  P.  Vladykina,  and  E.  N. 

Yankovich. 

Hydrotechnical  Construction  HYCOAR,  Vol    22 

No.  5,  p  281-287,  November  1988.  5  fig,  2  tab,  5 

ref.    Translated    from    Gidrotekhnicheskoe    Str'oi- 

telstvo,  No.  5,  p  27-31,  May  1988. 

Descriptors:  'Hydraulic  properties,  'Streamflow 
♦Runoff,  'Cofferdams,  'Hydroelectric  plants! 
'Dam  construction,  'Hydraulic  structures,  Con- 
struction, Discharge  measuremet,  Flood  peak. 

In  October  1975,  damming  of  the  Enisei  Channel 
(USSR),  opening  the  upstream  and  downstream 
cofferdams,  and  passage  of  the  runoff  through  the 
concrete  dam  were  accomplished  simultaneously. 
The  effect  of  artificial  structures  in  the  channel  on 
modifications  of  the  river  bed,  roughness  coeffi- 
cient, and  discharge  curves  for  the  period  of  the 
effect  of  the  cofferdam  (1968-1975)  was  examined. 
The  maximum  flood  discharges  during  the  investi- 
gated period  were  from  5830  cu  m/sec  (1974)  to 
10,000  cu  m/sec  (1969).  In  1970,  1973,  and  1975, 
the  maximum  flood  discharges  reached,  respective- 
ly, 8970,  8450,  and  8060  cu  m/sec.  An  analysis  of 
channel  roughness  coefficient  data  showed  that 
where  the  channel  was  constricted  by  artificial 
structures,  the  value  of  roughness  varied  over  a 
large  range  and  its  change  depended,  in  varying 
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degree,  on  a  number  of  hydraulic  elements.  The 
analysis  of  channel  transformations  and  changes  in 
the  hydraulic  elements  of  the  flow,  roughness  coef- 
ficient, and  rating  curves  was  carried  out  for  the 
case  of  constriction  of  the  flow  by  cofferdams  of 
the  construction  phase  of  the  hydro  development. 
Systematic  checking  of  the  runoff  at  gauging  sta- 
tion located  outside  of  the  zone  of  intense  channel 
modifications  showed  that  calculated  rating  curves 
for  the  stretch  of  construction  of  the  hydro  station 
corresponded  well  to  the  actual  rating  curves  at 
the  given  sites  during  passage  of  subsequent  floods. 
(Friedmann-PTT) 
W89-07871 


CALCULATION  OF  THE  KINEMATIC  CHAR- 
ACTERISTICS OF  UNIFORM  FLOW  IN 
CANALS, 

For  primary  bibliographic  entry  see  r-ield  KB. 

W89-07872 

OPERATIONAL  LIMING  OF  SURFACE 
WATERS  IN  SWEDEN, 

For  primary  bibliographic   entry   see   Field   5U. 

W89-07878 

LIMING  ACIDIC  WATERS  IN  NORWAY:  NA- 
TIONAL POLICY  AND  RESEARCH  AND  DE- 
VELOPMENT, 

For  primary  bibliographic  entry  see  Field  5(j. 
W89-07879 

COOPERATIVE  FEDERAL-STATE  LIMING 
RESEARCH  ON  SURFACE  WATERS  IMPACT- 
ED BY  ACIDIC  DEPOSITION, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-07882 

LIMING  OF  LAKES,  RIVERS  AND  CATCH- 
MENTS IN  NORWAY,  .,..„, 

For  primary  bibliographic   entry   see   Field   5G. 

W89-07888 


EFFECTS  OF  LIMING  ON  WATER  QUALITY 
OF  TWO  STREAMS  IN  WEST  VIRGINIA, 

For   primary   bibliographic   entry   see   Field   5G. 
W89-07894 


EFFECTS  OF  STREAM  LIMING  ON  WATER 
CHEMISTRY  AND  ANADROMOUS  YELLOW 
PERCH  SPAWNING  SUCCESS  IN  TWO  MARY- 
LAND COASTAL  PLAIN  STREAMS, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-07895 

DAMMING  THE  NARYN  RIVER  CHANNEL 
AT  THE  TASHKUMYR  HYDROELECTRIC 
STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-07902 


LIMNOLOGICAL  IMBALANCES:  AN  ANTIPO- 
DEAN VIEWPOINT, 

Institute   of  Ecosystem   Studies,   Millbrook,   NY. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-07917 

IN  VIVO  ALGAL  FLUORESCENCE,  SPEC- 
TRAL CHANGE  DUE  TO  LIGHT  INTENSITY 
CHANGES  AND  THE  AUTOMATIC  CHARAC- 
TERIZATION OF  ALGAE, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07919 


MKASUREMENT    AND    ANALYSIS    OF    DE- 
PRKSSION  STORAGE  ON  A  HILLSLOPE, 

New  South  Wales  Univ.,  Kensington  (Australia). 

Dcpt.  of  Civil  Engineering. 

I  01  primary  bibliographic  entry  sec  Field  7B. 

W89-O7930 


UNIQUE  FLOOD  EVENT  IN  AN  ARID  ZONE, 

Dames  and  Moore,  Riyadh  (Saudi  Arabia). 

M.  O.  Walters. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  1,  p 

15-24,  January-March   1989.   7   fig,   2  tab,   8  ref. 

Descriptors:  'Floods,  *Rainfall-runoff  relation- 
ships, *Arid  climates,  'Deserts,  *Saudi  Arabia, 
•Flood  data,  Rainfall,  Design  floods,  Flood  peak, 
Flood  recurrence  interval,  Rainfall  intensity,  Hy- 
drographs. 

Arid  regions  generally  lack  surface  water  records 
for  developing  flood  characteristics  for  hydraulic 
design  purposes.  Consequently  good  records  of 
floods,  particularly  large  ones,  are  a  data  asset  to 
arid  zone  hydrology.  A  large  rainfall  and  runoff 
event  which  occurred  on  23  April  1985  has  been 
fully  recorded  on  Wadi  Ghat,  a  597  sq  km  catch- 
ment in  southwest  Saudi  Arabia.  Documentation 
for  this  large  event  is  considered  to  valuable  to 
arid  zone  hydrology.  The  complete  runoff  hydro- 
graph  and  rainfall  distribution  is  described.  Maxi- 
mum point  rainfall  intensity  was  115.4  mm/h.  The 
peak  discharge  was  3200  cu  m/s.  Point  rainfall  has 
an  expected  frequency  of  occurrence  in  excess  of 
once  every  200  years.  The  peak  discharge  is  ex- 
pected to  occur  on  an  average  once  in  143  years. 
(Author's  abstract) 
W89-07931 


SEA-SALT  INDUCED  STREAMWATER  ACIDI- 
FICATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07932 

RELATIONSHIPS  BETWEEN  DIATOM  AS- 
SEMBLAGES AND  PHYSICO-CHEMICAL 
VARIABLES  IN  THE  RIVER  TER  (NE  SPAIN), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-08029 

EXPECTED  ANNUAL  DAMAGES  AND  UN- 
CERTAINTIES IN  FLOOD  FREQUENCY  ESTI- 
MATION, jx 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  6A. 

W89-08074 


ROUTING  PROCEDURE  FOR  UNGAGED 
CHANNELS,  „ 

Texas  A  and  M  Univ.,  College  Station.  Dept.  ot 
Civil  Engineering. 
D.  B.  Pridal,  and  W.  P.  James. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  1,  p  108- 
121,  January   1989.   8  fig,   3  tab,  6  ref,  append. 

Descriptors:  *Rainfall-runoff  relationships,  *Flood 
forecasting,  'Routing,  'Channels,  'Gaging,  Hy- 
draulic models,  Model  studies,  Continuity  equa- 
tion, Energy  equation,  Mannings  equation,  Rough- 
ness coefficient,  Channel  morphology,  Hydro- 
graphs,  Flow,  Critical  flow,  Streams. 

A  hydraulic  streamflow  routing  method  was  de- 
veloped using  the  continuity  equation  and  the  con- 
trol volume  form  of  the  energy  equation.  The 
required  input  data  consists  of  a  geometric  descrip- 
tion of  the  cross-section.  Manning  roughness  coef- 
ficients, channel  slope,  reach  length  and  inflow 
hydrograph.  The  routing  procedure  was  compared 
with  dynamic  wave  and  hydrologic  routing  meth- 
ods. For  these  comparisons,  two  prismatic  chan- 
nels with  different  cross-sectional  shapes  were  ana- 
lyzed using  varying  inflow  hydrographs  and  chan- 
nel slopes.  This  analysis  included  both  subcritical 
and  supercritical  flow.  Further  analysis  of  the  rout- 
ing technique  was  performed  by  applying  the  rout- 
ing procedure  to  natural  streams.  The  two  streams 
modeled  contained  irregular  cross-sections  with 
variations  in  geometrical  shape,  slope  and  dis- 
charge. Gaged  data  provided  upstream  and  down- 
stream discharge  hydrographs.  The  developed 
streamflow  routing  technique  was  demonstrated  to 
perform  well.  The  model  can  be  applied  in  most 


situations  common  to  open  channel  flo 
model  does  not  have  convergence  problem 
irregular  cross  sections.  (Author's  abstract) 
W89-08075 


ALUMINIUM  SOLUBILITY  RELATIO! 
IN  ACID  WATERS-A  PRACTICAL  EX 
OF  THE  NEED  FOR  A  RADICAL  REAI 
AL, 

Institute  of  Hydrology,  Wallingford  (Engli 
For  primary  bibliographic  entry  see  Field  : 
W89-08117 


FATE  OF  ACETONE  IN  AN  OU 
MODEL  STREAM  IN  SOUTHERN  MD 
PI,  U.S.A., 

Geological  Survey,  Arvada,  CO. 

For  primary  bibliographic  entry  see  Field 

W89-08120 


DEVELOPMENT  AND  TESTING  OF  A 
VARIATE,  SEASONAL  ARMA(1,1)  MOl 

Colorado  State  Univ.,  Fort  Collins.  Dept 

Engineering. 

J.  P.  Haltiner,  and  J.  D.  Salas. 

Journal  of  Hydrology  JHYDA7,  Vol.  104 

p  247-272,  December  30,  1988.  9  fig,  12  to 

Colorado  Agricultural  Experiment  Statioi 

COLO   0114,    COLO   0357;    NSF   Gra 

8110782. 

Descriptors:  'Multivariate  analysis,  *Ti 
analysis,  'River  flow,  'Model  studies, 
flow  forecasting,  'Forecasting,  *H 
models,  Model  testing,  Drought,  Reser 
age,  Flow,  Algorithms,  Seasonal  varial 
mating  equations,  Colorado,  Rivers,  C 

Time  series  models  of  the  ARMA  (auto 
moving-average)  class  are  commonly  use 
generation  and  forecasting  of  hydrologi 
es.  A  multivariate,  seasonal  ARMA(l,l)i 
developed  which  preserves  the  season 
and  lag-two  autocorrelations  and  the  lag- 
correlations.  The  maximum  likelihood 
(MLE)  technique  resulted  in  parameter 
with  a  smaller  mean  square  error  than  tl 
of  moment  (MOM)  estimates.  However, 
the  estimates  was  approximately  the  sarr 
methods.  Furthermore,  neither  seemed  t 
rior  in  preserving  the  desired  short-term 
term  statistics.  In  its  present  form,  the  } 
rithm  requires  extensive  computer  time  1 
gence.  When  the  bivariate  model  was 
historical,  monthly  riverflow  data,  the 
proach  showed  a  slightly  lower  bias  in 
vation  of  short-term  properties,  while 
technique  resulted  in  a  somewhat  lower 
preservation  of  long-term  properties.  I 
ods  showed  a  negative  bias  in  estimatin| 
mum  run-length,  run-sum,  and  maximui 
lated  deficit  properties.  (Author's  abstrai 
W89-08123 


DISSIPATIVE  FINITE  ELEMENT 
FOR  FREE  SURFACE  FLOW, 

Thessaloniki  Univ.,  Salonika  (Greece). 

Agriculture. 

L.  Anastasiadou-Partheniou,  and  G.  A. 

Journal  of  Hydrology  JHYDA7,  Vol.  H 

p  289-299,  December  30,  1988.  7  fig,  29 

Descriptors:  'Finite  element  method 
flow,  'Mathematical  models,  'Open-cri 
Flow,  Simulation,  Rivers,  Axios  Riv 
Channels,  Boundary  conditions. 

A  dissipative  finite  element  model  a] 
one-dimensional  free  surface  flow  is  pre 
classical  Galerkin  formulation  seems  to 
priate  to  simulate  open  channel  flow  w 
tinuities  are  introduced  in  the  flow 
weighted  residual  formulation  based  on 
ous  weighting  functions  provides  be 
than  the  standard  Galerkin  approxim 
the  problem  of  the  undesirable  noise  in 
of  the  discontinuities  is  overcome  an 
element   method   becomes   capable   ol 
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ve  fronts.  This  dissipative  model  was  ap- 
rontinuous  flow  in  a  section  of  the  Axios 

Greece,  and  to  discontinuous  flow  in  a 
.•tangular  horizontal  channel.  The  compu- 
■esults  are  compared  with  those  obtained 
difference  schemes  and  with  experimental 

continuous  flow  this  similar  to  the  stand- 
element  procedure.  (Doria-PTT) 
!5 


COMPONENT  TRACER  MODEL  FOR 
lOW  ON  A  SMALL  APPALACHIAN 
ED  CATCHMENT, 

uiia  State  Univ.,  University  Park.  School 

Resources. 

try  bibliographic  entry  see  Field  2A. 
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UL  MOVEMENT-A  VALUABLE  COM- 
IT     TO     SHORT-TERM     RAINFALL 

iv.  (Sweden).  Dept.  of  Water  Resources 

ng 

iry  bibliographic  entry  see  Field  2A. 
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mON  OF  GROUPS  FOR  REGIONAL 
FREQUENCY  ANALYSIS, 

Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 

ry  bibliographic  entry  see  Field  7A. 
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ICAL  KINEMATIC  MODEL  FOR  THE 
JMB  OF  OVERLAND  FLOW  ON  IN- 
ING     PARABOLIC     SHAPED     SUR- 

■al    Univ.,    Wageningen    (Netherlands), 
and  and  Water  Use. 
De  Lima,  and  W.  H.  Van  der  Molen. 
Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 
December  30,  1988.  3  fig,  5  ref. 

■s:  "Kinematic  wave  theory,  "Overland 
v,  Slopes,  Simulation,  Numerical  analy- 
•rphology,  Mathematical  analysis. 

listic  simulation  of  overland  flow,  it  is 
to  attempt  simulation  on  surfaces  that 
stricted  to  a  plane  of  fixed  slope.  The 
low  process  is  strongly  affected  by  the 
le  slopes.  Using  a  kinematic  wave  theory 
ation  with  Zarmi's  hypothesis  for  the 
tion,  an  analytical  solution  was  devel- 
iverland  flow  over  an  infiltrating,  para- 
id  surface  (concave  or  convex  surfaces, 
•e  represented  by  a  quadratic  equation). 
!  major  topics  in  geomorphology  is  the 
of  hillslope  profiles  through  time.  The 
nulated  can  be  used  to  analyze  the  effect 
)lution  on  the  overland  flow  processes. 
ity  of  the  water  flow  is  assumed  to  be 
it  of  time.  The  analytical  solution  devel- 
ier  to  use  than  numerical  simulation  and 
1  to  calibrate  numerical  methods  devised 
implicated  cases.  (Doria-PTT) 


HON  OF  AN  ADAPTIVE  FORECAST 
HM   TO   THE    RIVER    VASTERDA- 

liv.  (Sweden).  Dept.  of  Hydrology. 

'drology  NOHYBB,  Vol.  19,  No  5  p 
88-  8  fig,  2  tab,  8  ref. 

»:  "Algorithms,  "Hydrologic  models, 
w,  "River  forecasting,  "Model  studies, 
w  forecasting,  "Sweden,  Model  studies, 
i,  Hydrologic  data. 

last  two  decades,  advances  in  electron- 
mg,  hydrological  modeling  and  systems 
e  given  considerable  benefits  to  hydro- 
recast  developments.  Today,  several 
aaptive  techniques  are  available,  which 
'e  the  reliability  of  hydrological  fore- 
ie  of  these  techniques  is  the  self-tuning 


predictor  based  on  an  ARMA  type  model  using 
direct  parameter  estimation  by  recursive  least 
square  algorithm.  The  self-tuning  predictor  has 
been  tested  on  the  River  Vasterdalalven  in 
Sweden.  The  results  show  that  reliable  forecasts 
can  be  issued  for  the  gauge  at  Mockfjard,  on  the 
river,  two  days  ahead  using  Lima,  a  station  further 
downstream,  as  an  input  station.  Lead  time  be- 
tween the  closest  stations  is  one  day.  The  computa- 
tional error  feedback  provided  the  possibility  for 
automatic  account  of  the  lateral  flow  between  the 
upstream  and  forecasted  station.  If  the  data  were 
available  for  the  tributaries,  and  they  contributed 
significant  volume  to  the  main  flow,  there  was  a 
possibility  of  including  them  in  the  model  inputs. 
(Friedmann-PTT) 
W89-08135 


PREDICTION  OF  THE  EFFECTS  OF  RE- 
DUCED RIVER  DISCHARGE  ON  THE  ESTU- 
ARIES OF  THE  SOUTHEASTERN  CAPE 
PROVINCE,  SOUTH  AFRICA, 

Port    Elizabeth    Univ.    (South    Africa).    Inst,    for 

Coastal  Research. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-08139 


TROPHIC  IMPORTANCE  OF  ZOOPLANKTON 
IN  STREAMS  WITH  ALLUVIAL  RIFFLE  AND 
POOL  GEOMORPHOMETRY, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-08152 


SUBSURFACE  WATER  IN  RIVER  BEDS  AS 
SOURCE  OF  RURAL  WATER  SUPPLY 
SCHEMES, 

Centre  for  Water  Resources  Development  and 
Management,  Calicut  (India).  Ground  Water  Div. 
S.  P.  Rajagopalan,  and  N.  B.  Narasimha  Prasad. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  115,  No.  2,  p  186-194,  March 
1989.  3  fig,  2  tab,  3  ref. 

Descriptors:  "Subsurface  water,  "River  beds, 
"Water  supply  development,  "Rural  areas, 
"Aquifers,  "Aquifer  testing,  Geohydrology,  Per- 
meability, Streambeds,  Gravity  flow,  Groundwater 
movement,  Storm  seepage. 

The  assessment  of  subsurface  water  in  the  river 
bed  of  Bharathapuzha,  at  a  location  near  Thrithala 
in  Palghat  District  of  Kerala  State,  India,  is  de- 
scribed, for  a  rural  water  supply  scheme  that  is  to 
service  a  rural  population  of  about  0.5  million. 
Field  data  obtained  through  hydrologic  and  hydro- 
geologic  data  monitoring,  geophysical  surveys, 
and  aquifer  performance  tests  are  analyzed  to 
obtain  estimates  of  the  critical  period  of  water 
demand  when  the  river  can  be  expected  to  be  dry, 
saturated  thickness  as  well  as  permeabilities  of  the 
aquifers,  and  gradients  of  subsurface  flow.  These 
results  are,  in  turn,  used  to  quantify  the  ground- 
water contribution  from  both  banks  into  the  river 
course,  subsurface  flow  along  the  river  course,  and 
subsurface  storage  within  the  river  bed  at  the 
proposed  location  of  the  scheme.  The  feasible  sub- 
surface water  withdrawal  through  an  infiltration 
gallery-based  water  supply  scheme  is  finally  esti- 
mated as  50,000,000  L/day  during  periods  other 
than  the  critical  period  and  25,000,000  L/day 
during  the  critical  period.  (Author's  abstract) 
W89-08166 


DIEL  VARIATION  IN  CHIRONOMID  EMER- 
GENCE AND  IMPLICATIONS  FOR  THE  USE 
OF  PUPAL  EXUVIAE  IN  RIVER  CLASSIFICA- 
TION, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5A 
W89-08171 


PATTERN   AND   PROCESS    IN    LOW-ORDER 
ACID  STREAMS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 


W89-08172 


EFFECTS  OF  AUTUMNAL  WEED  CUTS  IN  A 
LOWLAND  STREAM  ON  WATER  LEVELS 
AND  FLOODING  IN  THE  FOLLOWING 
SPRING, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  4A 

W89-08173 


AQUATIC  HYPHOMYCETES  IN  AN  ACIDI- 
FIED AND  LIMED  HUMIC  STREAM  IN 
SWEDEN, 

Mount  Allison  Univ.,  Sackville  (New  Brunswick). 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-08174 


PRIMARY    PRODUCTION    IN    THE    RIVER 
MEUSE  (BELGIUM), 

Facultes  Universitaires   Notre-Dame  de   la   Paix, 

Namur  (Belgium).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-08175 


EFFECT  OF  WATER  CURRENT  ON  THE  DE- 
COMPOSITION OF  DEAD  LEAVES  AND  NEE- 
DLES, 

Lyon-1    Univ.,   Villeurbanne   (France).   Dept.   de 

Biologie  Animale  et  Ecologie. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08176 


FRESHWATER  MACROINVERTEBRATES  AS 
FUNCTIONAL  DESCRIBERS  OF  THE  DY- 
NAMICS OF  FORMER  RIVER  BEDS, 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 

logie  des  Eaux  Douces. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08177 


SEASONAL  CHANGES  OF  SOME  PHYSIO- 
LOGICAL AND  STRUCTURAL  PARAMETERS 
IN  THE  SEDIMENTS  OF  AN  ORGANICALLY 
POLLUTED  STREAM, 

Universite  de   Savoie,   Chambery  (France).   Lab. 

d'Ecologie. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-08178 


LONG-TIME  CHEMICAL  OBSERVATION  OF 
FIFTEEN  MOUNTAIN  STREAMS  IN  CEN- 
TRAL EUROPE, 

Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Zoologie. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-08179 


NATURAL  EPILITHIC  ALGAL  COMMUNI- 
TIES  IN  FAST-FLOWING  MOUNTAIN 
STREAMS  AND  RIVERS  AND  SOME  MAN- 
INDUCED  CHANGES, 

Innsbruck  Univ.  (Austria).  Botanisches  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-08180 


BACTERIAL  SUBSTRATES  IN  GRAVEL  BEDS 
OF  A  SECOND  ORDER  ALPINE  STREAM 
(PROJECT  RITRODAT-LUNZ,  AUSTRIA), 

Oesterreichische    Akademie    der    Wissenschaften, 
Vienna.  Inst,  fuer  Limnologie. 
For  primary  bibliographic  entry  see  Field  2H 
W 89-081 81 


DISTRIBUTION  OF  ORGANIC  MATTER  AND 
FAUNA  IN  A  SECOND  ORDER,  ALPINE 
GRAVEL  STREAM  (RITRODAT-LUNZ  STUDY 
AREA,  AUSTRIA), 

Oesterreichische    Akademie    der    Wissenschaften, 

Vienna.  Inst,  fuer  Limnologie. 

For  primary  bibliographic  entry  see  Field  2H 

W89-08182 
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RESULTS  OF  LONG-TERM  ZOOPLANKTON 
INVESTIGATIONS  IN  THE  RIVER  DANUBE, 
HUNGARY, 

Magyar  Tudomanyos  Akademia,  Budapest.  Station 

for  Danube  Research. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08183 


ANNUAL  TEMPERATURE  VARIATIONS   OF 
SPRING  WATER  IN  FORESTED  VALLEYS, 

Oita  Univ.  (Japan).  Dept.  of  Earth  Science. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-08185 


SEPARATION  OF  RUNOFF  COMPONENTS  IN 
A  SMALL  MOUNTAINOUS  WATERSHED 
USING  STREAM  SOLUTE  DATA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08186 


ALGAL  PROLIFERATIONS  IN  NEW  ZEA- 
LAND'S SHALLOW  STONY  FOOTHILLS-FED 
RIVERS:  TOWARD  A  PREDICTIVE  MODEL, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-08195 


ECOLOGICAL   ROLE   OF   BRYOPHYTES   IN 
HIGH  ALPINE  STREAMS  OF  NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08196 


STONE  SURFACE  ORGANIC  LAYERS  IN  NAT- 
URALLY ACID  AND  ALKALINE  STREAMS  IN 
SOUTH  WESTLAND,  NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08197 


erlands). 

For  primary  bibliographic  entry  see  Field  2H. 

W  89-082 11 


RELATIONSHIP  BETWEEN  WATER  Qli 
ITY  AND  PERIPHYTON  BIOMASS  IN  SEV 
AL  STREAMS  IN  JAPAN, 

National  Inst,  for  Environmental  Studies,  T«ul 

(Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08214 


CONTROL    OF   SEWAGE    FUNGUS   TO 
HANCE     RECREATIONAL     USE     OF    1 
MANAWATU  RIVER,  NEW  ZEALAND, 

Ministry  of  Works  and  Development,  Hami 
(New  Zealand).  Water  Quality  Centre. 
For   primary  bibliographic  entry  see  Field 
W 89-08224 


2F.  Groundwater 


HONG  KONG  FRESHWATERS:  SEASONAL 
INFLUENCES  ON  BENTHIC  COMMUNITIES, 

Hong  Kong  Univ.  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-08187 

CONTRIBUTION  OF  TERRESTRIAL  PLANT 
LITTER  TO  NUTRIENT  ENRICHMENT  OF 
FRESHWATERS, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08188 


HYDROCHEMISTRY  OF  THE  LOWER  SOLO 
RIVER,  INDONESIA, 

Hasanuddin   Univ.,   Ujung   Pandang   (Indonesia). 

Pusat  Studi  Lingkungan. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08189 


AUSTRALIAN       TEMPORARY        STREAMS: 
SOME  ECOLOGICAL  CHARACTERISTICS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Zool- 
ogy- 
For  primary  bibliographic  entry  see  Field  2H. 

W89-08190 


INTERSPECIFIC  ASSOCIATIONS  IN  THE 
FAUNAL  ASSEMBLAGES  OF  STONES  OF  AN 
UPLAND  AUSTRALIAN  STREAM, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Zool- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W89-08191 


SEASONAL  AND  LONGITUDINAL  PATTERNS 
IN  THE  MACROINVERTEBRATE  COMMUNI- 
TIES OF  COBBLES  FROM  THE  UPPER  LA 
TROBE  RIVER,  VICTORIA,  AUSTRALIA, 

Museum  of  Victoria,  Abbotsford  (Australia). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-08192 


BENTHIC  ORGANIC  MATTER  AND  MA- 
CROINVERTEBRATE FUNCTIONAL  FEED- 
ING GROUPS  IN  A  FORESTED  UPLAND 
STREAM  IN  TEMPERATE  VICTORIA, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Zool- 
ogy- 
For  primary  bibliographic  entry  see  Field  2H. 

W89-08193 


TEMPORAL  AND  DIEL  EMERGENCE  OF 
CHIRONOMIDAE  (DIPTERA:  INSECT  A) 
FROM  A  NEW  ZEALAND  STREAM, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08194 


INVERTEBRATE  DRIFT  IN  THREE  FLOOD- 
PRONE  STREAMS  IN  SOUTH  WESTLAND, 
NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08198 


ECOLOGY  OF  SMALL  STREAMS  ON  THE 
WEST  COAST  OF  THE  SOUTH  ISLAND,  NEW 
ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08199 


IMPACTS  ON  DRIFTING  INVERTEBRATES 
OF  STREAM  FLOW  CHANGES  OCCURRING 
IN  THE  AFTERNOON  AND  MORNING, 

Department  of  Fisheries  and   Oceans,   Nanaimo 
(British  Columbia).  Pacific  Biological  Station. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-O820O 


IMPACT  OF  FINE  SILT  ON  EPILITHIC  PERI- 
PHYTON, AND  POSSIBLE  INTERACTIONS 
BETWEEN  PERIPHYTON  AND  INVERTE- 
BRATE CONSUMERS, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

For  primary  bibliographic   entry   see  Field   6G. 

W89-08201 


APPLICABILITY  OF  THE  RIVER  CONTINU- 
UM CONCEPT  TO  NEW  ZEALAND  STREAMS, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08202 


DRIFT  DISTANCE,  PERIODICITY  AND  FRE- 
QUENCY OF  BENTHIC  INVERTEBRATES  IN 
A  CAVE  STREAM, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08203 


ANALYSIS  OF  THE  ALLOCHTHONOUS  OR- 
GANIC MATTER  AND  ASSOCIATED  MA- 
CROINVERTEBRATES  IN  SOME  STREAMS 
OF  PATAGONIA  (ARGENTINA), 

Museo  Argentino  de  Ciencias  Naturales,  Buenos 

Aires.  Div.  Limnologia. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08204 


SIMPLIFIED   CLASSIFICATION   OF   FRESH- 
WATER BODIES  IN  THE  WORLD, 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 


HYDROGEOLOGY  AND  GROUND-WA 
QUALITY  OF  THE  NORTHERN  PART 
THE  TOWN  OF  OYSTER  BAY,  NAS 
COUNTY,  NEW  YORK,  IN  1980, 

Geological  Survey,  Syosset,  NY.  Water  Resoi 

Div. 

C.  Kilburn,  and  R.  K.  Krulikas. 

Available  from  Books  and  Open  File  Report 

tion,  USGS,  Box  25425,  Denver,  Co  80225.  U 

Water  Resources  Investigations  Report  85-1 

1987.  61p,  7  fig,  7  tab,  6  pi,  27  ref. 

Descriptors:  *Coastal  aquifers,  *Geohydro: 
•Groundwater,  *Water  quality,  'Oyster 
•New  York,  Aquifers,  Groundwater  level, 
trates,  Organic  compounds,  Chlorides,  S 
water  intrusion,  Groundwater  pollution,  Vo 
organic  compounds. 

This  report  presents  geohydrologic  and  \ 
quality  data  from  the  northern  part  of  the  To\ 
Oyster  Bay,  in  the  north-shore  area  of  ! 
Island.  The  groundwater  reservoir  underlyin, 
area  consists  of  clay,  silt,  sand,  and  gravel  1 
that  form  six  geohydrologic  units;  from  bottc 
top:  the  Lloyd  aquifer,  Raritan  clay,  Magoth 
uifer,  Port  Washington  aquifer,  Port  Washii 
confining  unit,  and  the  upper  glacial  aquifer, 
talline  bedrock  underlies  the  Lloyd  aquifei 
forms  the  base  of  the  groundwater  system, 
regional  drought  of  1962-67  caused  ground' 
levels  to  decline  as  much  as  16  feet,  but  the ' 
table  altitude  in  1980  equaled  or  exceeded 
drought  levels.  Water  levels  measured  in 
screened  in  the  lower  part  of  the  Magothy  ai 
and  in  the  Lloyd  aquifer  throughout  much  ( 
area  are  still  below  those  measured  befor 
drought  but  are  recovering.  Groundwater  in 
areas  contains  nitrates,  volatile  organic 
pounds,  and  chloride  in  concentrations  that  e 
New  York  State  drinking-water  standards, 
tamination  is  limited  largely  to  the  upper  g 
aquifer  and  upper  part  of  the  Magothy  ac 
Saltwater  has  been  reported  in  some  wells 
the  shore  but  probably  represents  a  natural  ( 
tion  rather  than  saltwater  encroachment  d 
excessive  pumping.  (Author's  abstract) 
W89-06976 

EFFECT  OF  URBAN  STORMWATER  RU! 
ON  GROUND  WATER  BENEATH  RECH/ 
BASINS  ON  LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resc 
Div.  <n 

For  primary  bibliographic  entry  see  Held  so 
W89-06978 


PRELIMINARY  DELINEATION  AND 
SCRIPTION  OF  THE  REGIONAL  AQJJ1 
OF  TENNESSEE-THE  CENTRAL  BASW 
UIFER  SYSTEM, 

Geological  Survey,  Nashville,  TN.  wate 
sources  Div. 

J.  V.  Brahana,  and  M.  W.  Bradley. 
Available  from  Books  and  Open  File  Repo' 
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WATER  CYCLE— Field  2 


Groundwater — Group  2F 


3S,  Box  25425,  Denver,  Co  80225.  USGS 
Lesources  Investigations  Report  82-4002, 
|  15  fig,  4  tab,  37  ref. 

jrs:  'Aquifer  systems,  'Geohydrology, 
s,  'Tennessee,  Shale,  Groundwater  move- 
rologic  fractures.  Drinking  water,  Water 
Dissolved  solids,  Groundwater  quality, 
rater. 

tral  Basin  aquifer  system  is  composed  of 
i  and  Ordovician  carbonate  and  shale 
lis  aquifer  occurs  west  of  the  Valley  and 
>vince  and  crops  out  in  the  Central  Basin 
iequatchie  Valley  of  Tennessee.  Ground- 
he  Central  Basin  aquifer  occurs  primarily 
n  openings  and  fractures,  and  the  flow 
generally  limited  to  300  feet  or  less  below 
ice.  However,  some  fractures  and  minor 
1  allow  vertical  recharge  to  the  underly- 
Group,  which  marks  the  lower  boundary 
intral  Basin  aquifer  system.  Away  from 
al  Basin,  the  upper  limit  of  the  Central 
ifer  system  is  the  Chattanooga  Shale,  an 
:onfining  unit.  The  Central  Basin  aquifer 
n  important  source  of  drinking  water, 
nost  of  the  rural  domestic  and  many 
jplies  of  drinking  water  in  the  Central 
the  Sequatchie  Valley.  Dissolved-solids 
lions  often  are  less  than  500  mg/L  where 
;r  is  part  of  a  dynamic  flow  system, 
■solids  concentrations  may  reach  thou- 
ms  of  thousands  of  mg/L  below  the  zone 
c  flow.  (Author's  abstract) 


OGIC  EVALUATION  OF  PROPOSED 
-WATER  WITHDRAWALS  IN  MULE- 
^T  NEAR  WHEATLAND,  SOUTH- 
I  WYOMING, 

I  Survey,   Cheyenne,   WY.   Water   Re- 

v. 

7  bibliographic  entry  see  Field  4B. 


DGY  OF  THE  OGALLALA  AQUIFER 
tD      COUNTY,       SOUTHWESTERN 

Survey,    Lawrence,    KS.    Water   Re- 
v. 

izola,  and  M.  T.  Dealy. 
Tom  Books  and  Open  File  Report  Sec- 
>,  Box  25425,  Denver,  Co  80225.  USGS 
ources  Investigations   Report   83-4226 
13  fig,  5  tab,  1  plate,  33  ref. 

i:  'Aquifer  characteristics,  'Ogallala  aq- 
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increase  of  groundwater  withdrawal  in 
s  has  caused  concern  about  the  effects 
■velopment  will  have  on  the  future  use 
lala  aquifer  in  Ford  County,  southwest- 

The  study  area  consists  of  about  700  sq 
hwestern  and  southern  Ford  County 
Ogallala  aquifer  is  the  principal  source 
■irrigation  and  other  uses.  Basins  on  the 
[face  have  formed  on  the  downthrown 
Crooked  Creek/Fowler  Fault  in  areas 
dissolution  of  salt  in  underlying  lower 
cks  has  led  to  the  collapse  of  overlying 
rated  thickness  of  the  Ogallala  aquifer 
i  0  to  about  350  ft  on  the  downthrown 
■ault.  Saturated  thickness  ranges  from  0 
0  ft  on  the  upthrown  side  of  the  fault 
he  Ogallala  aquifer  in  Ford  County 
oves  from  west  to  east  at  a  gradient  of 

i-  Depths  to  water  range  from  about  9 
completed  in  the  Quaternary  alluvium 
jnsas  River  valley  to  about  185  ft  for 
leted  in  the  Ogallala  aquifer.  Concen- 
nemical  constituents  in  water  from  the 
"ler  generally  are  less  than  limits  ree- 
fy the  Kansas  Department  of  Health 
nment  for  drinking  water  and  pose  no 
en  used  for  irrigating  crops.  However, 
oe  was  detected  in  some  water  samples 
;a»ala  aquifer.  Recommended  limits  for 


drinking  water  were  exceeded  for  fluoride,  nitrate, 
sulfate,  and  dissolved  solids  in  water  samples  from 
the  alluvium  along  the  Arkansas  River.  Ground- 
water withdrawals  for  1980  and  1981  were  calcu- 
lated by  two  methods.  The  time-discharge  method 
computed  withdrawal  of  about  81,000  acre-ft 
during  1980  and  about  58,000  acre-ft  during  1981. 
The  irrigation-requirement  method  computed 
withdrawal  of  about  121,000  acre-ft  during  1980 
and  about  131,000  acre-ft  during  1981.  Applica- 
tions for  new  irrigation  wells  increased  five-fold 
between  1968  and  1980.  Operational  irrigation 
wells  increased  from  187  in  1939  to  622  in  1981 
Water  in  storage  in  the  Ogallala  aquifer  was  de- 
pleted by  about  688,000  acre-ft  or  8%  between 
1939  and  1980.  If  withdrawals  continue  to  the 
point  where  the  water  table  drops  below  the  top  of 
the  bedrock  surface  on  the  upthrown  side  of  the 
Crooked  Creek-Fowler  fault,  groundwater  dis- 
charge from  the  Ogallala  to  the  Arkansas  River 
could  cease  east  of  the  fault.  (Author's  abstract) 
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Mapping  was  undertaken  to  compile  available  in- 
formation on  the  limits  and  characteristics  of  one 
of  the  principal  types  of  aquifers  in  upstate  New 
York,  the  valley-fill  aquifer.  The  valley-fill  aquifer 
in  the  Cohocton  area  underlies  a  26  sq  mi  area 
mostly  along  the  Cohocton  River  valley.  It  is  a 
primary  source  of  water  for  rural  residents,  indus- 
try, and  community  water  systems  in  northwestern 
Steuben  County.  Seven  sheets  of  map  data  com- 
prise this  geohydrologic  report.  Sheet  1,  surficial 
geology,  illustrates  the  distribution  of:  open  water 
areas;  artificial  fill;  made  land;  urban  land;  alluvial 
silt  and  sand;  alluvial  sand  and  gravel;  peat,  marl 
muck  and  clay;  lake  silt  and/or  clay;  delta  sand  and 
gravel;  beach  sand  and  gravel;  outwash  sand  and 
gravel;  ice  contact  sand  and  ground;  thick  till  over 
bedrock;  and  thin  till  over  bedrock.  Sheet  2  geo- 
logic sections,  shows  the  layering  of  the  aforemen- 
tioned components  below  the  surface  layer.  Sheet 
3  illustrates  the  water  infiltration  of  soil  zone 
Sheet  4  depicts  the  aquifer  thickness.  Sheet  5 
shows  the  potentiometric  surface,  and  Sheet  6  the 
well  yield.  Finally,  Sheet  7  illustrates  the  land  use 
in  the  region,  specifically:  industrial  and  extractive- 
commercial  and  services;  transportation;  farmland1 
forestland;  residential;  open  public  land;  and  water 
and  wetlands.  Findings  relating  to  the  aquifer  are 
presented  in  this  series  of  maps  to  provide  water 
managers  with  current  knowledge  to  aid  in  pro- 
tecting and  managing  this  prolific  aquifer.  (Lantz- 
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The  Piedmont  Province  of  Virginia  has  an  ample 
supply  of  groundwater,  (perhaps  as  much  as  1.5 
billion  gallons  are  in  storage  per  sq  mi)  generally 
suitable  for  domestic  and  small  supply  needs.  The 
source  of  this  groundwater  is  precipitation,  which 
is  stored  in  the  pore  spaces  of  the  regolith  and  in 
fractures  in  the  underlying  bedrock  of  crystalline 
rocks.  Water  within  the  sedimentary  rocks  of  the 
sedimentary  basins  is  stored  in  bedding  planes, 
fractures,  and  in  pore  spaces  in  the  rock,  and  in  the 
regolith.  Well  yields  can  be  minimized  in  both 
terrains  by  constructing  wells  along  lineaments  and 
in  valleys.  Groundwater  in  the  crystalline  rock  is 
generally  slightly  mineralized  and  acidic  (pH  is 
greater  than  7.0).  Dissolved  solids  concentration  in 
deep  wells  (  <  500  ft)  in  sedimentary  lJCk  may 
exceed  tolerable  limits.  Land  disposal  of  solid 
wastes  and  sewage  for  domestic  septic  systems 
present  the  major  threat  to  groundwater  quality.  A 
greater  understanding  of  the  groundwater  system 
in  the  Virginia  Piedmont  could  be  used  to  antici- 
pate future  shortages  so  that  preventive  measures 
could  be  implemented  to  protect  the  groundwater 
reservoir.  (Author's  abstract) 
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water. 

The  Central  Midwest  aquifer  system,  in  parts  of 
Arkansas,  Colorado,  Kansas,  Missouri,  Nebraska, 
New  Mexico,  South  Dakota,  and  Texas,  is  a  region 
of  great  hydrologic  diversity.  This  study  examines 
the  relationships  between  climate,  vegetation   and 
soil   that  affect   consumptive  water  use  and   re- 
charge to  the  groundwater  system.  Computations 
of  potential  recharge  and  consumptive  water  use 
were  restricted  to  those  areas  where  the  aquifers 
under  consideration  were  the  immediate  underly- 
ing system.  The  principal  method  of  analysis  uti- 
lized a  soil  moisture  computer  model.  This  model 
requires  four  types  of  input:  (1)  hydrologic  proper- 
ties of  the  soils,  (2)  vegetation  types   (3)  monthly 
precipitation,  and  (4)  computed  monthly  po  tent.al 
evapotranspiration  (PET)  values.  The  climatic  fac- 
tors that  affect  consumptive  water  use  and ^  re- 
charge were  extensively   mapped   for  the  study 
area    Nearly  all  the  pertinent  climatic  elements 
confirmed   the  extreme  diversity   of  the   region. 
PET  and  those  factors  affecting  it-solar  radiation 
temperature,  and  humidity-showed  large  regional 
differences;  mean  annual  PET  ranged  from ,36  to 
70  inches  in  the  study  area.  The  seasonal  climat  c 
patterns  indicate  significant  regional  differences  in 
those  factors  affecting  seasonal  consumptive  water 
use  and  recharge.   In  the  southern  and  western 
parts  of  the  study  area,  consumptive  water  use 
occurred  nearly  the  entire  year;  whereas,  in  north- 
ern parts  it  occurred  primarily  dunng  the  warm 
season  (April  through  September).  I^ults  oT the 
soil-moisture  program,  which  added  the  effects  of 
vegetation  and  the  hydrologic  characteristics  of 
the  soil  to  computed  PET  values,  confirmed  the 
significant    regional    differences    in    consumptive 
water  use  or  actual  evapotranspiration  (AE1)  and 
potential  groundwater  recharge.  Under  two  differ- 
ent vegetative  conditions-the  1978  conditions  and 
ore-agricultural  conditions  consisting  of  only  grass- 
land and  woodland-overall  differences  in  recharge 
were  minimal.  Mean  annual  recharge  under  both 
conditions  averaged  slightly  more  than  4.5  inches 
for  the  entire  study  area,  but  ranged  from  less  than 
0  10  inches  in  eastern  Colorado  toshghtly  more 
than  15  inches  in  Arkansas.  (Lantz-PTT) 
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A   groundwater  resources  investigation  in  west- 
central  Iowa  indicated  that  water  is  available  trom 
alluvial    buried   channel,   basal    Pleistocene,   and 
Dakota  aquifers.  Nine  alluvial  aquifers  consisting 
of  sand  and  gravel  are  in  the  valleys  of  the  Little 
Sioux,   Maple  Soldier,   Boyer,  West  Nishabotna, 
East  Nishnabotna,  South  Raccoon,  Middle  Rac- 
coon, and  North  Raccoon  Rivers.  These  aquifers 
contain  about  870,000  acre-ft  of  water  that  is  po- 
tentially available  to  wells.  Potential  well  yields 
generally  are  <  50  gal/min.  The  water  generally  is 
very  hard  (>  180  mg/L  hardness  as  calcium  car- 
bonate), is  a  calcium  bicarbonate  type,  and  has  an 
average  dissolved  solids  concentration  of  <   bOU 
me/I    Seven  buried  channel  aquifers  consisting  ot 
sand  and  gravel,  underlay  about  594  sq  mi  ,n  wert- 
central  Iowa  and  contain  about  65,000  acre-It  o 
water  potentially  available  to  wells.  Potential  well 
yields  of  as  much  as  1,000  gal/min  are  possible  ma 
few  of  the  deeper  and  thicker  parts  of  some  °f  the 
buried  channel  aquifers,  but  well  yields  of  10    o 
100  gal/min  arc  more  common.  Water  generally 
was  very  hard,  is  a  calcium  bicarbonate  type,  and 


had  an  average  dissolved  solids  concentration  of 
400  to  800  mg/L  in  the  shallow  buried  channel 
aquifers  in  Carroll,  Greene,  and  Guthrie  Counties. 
In  the  deep  buried  channel  aquifer  in  Audubon, 
Crawford,  Harrison,  Monona,  and  Shelby  counties, 
the  water   is  generally   very   hard,   is  a  sodium 
sulfate  or  calcium  sulfate  type,  and  has  an  average 
dissolved  solids  concentrations  of  3,000  mg/L.  1 1  he 
basal  Pleistocene  aquifer  is  at  the  base  of  the  Pleis- 
tocene deposits  on  many  bedrock  ridges  and  con- 
sisted of  sand  and  gravel.  Estimated  well  yields  of 
as  much  as  500  gal/min  could  be  obtained  from  the 
aquifer;   however,   5   to   50  gal/min   were   more 
common.  Water  from  the  basal  Pleistocene  aquifer 
generally  is  very  hard,  is  a  calcium  bicarbonate  or 
calcium  sulfate  type,  and  has  an  average  dissolved 
solids  concentration  of  1,000  mg/L.  The  Dakota 
aquifer   consists  of  the   saturated   sandstone   and 
gravel  units  in  the  Dakota  Formation.  Sandstone 
thickness  of  as  much  as  150  ft  exists  in  Guthrie 
County,  but  an  average  thickness  of  30  ft  is  more 
common.  Water  from  wells  <  200  ft  deep  general- 
ly is  a  calcium  bicarbonate  type  and  has  an  average 
dissolved  solids  concentration  of  650  mg/L.  Water 
from  wells  >  200  ft  deep  generally  is  a  calcium 
sulfate  or  sodium  bicarbonate  type  and  has  an 
average  dissolved  solids  concentrations  of  2,200 
mg/L.  (Author's  abstract) 
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The  Catoctin  Mountain  National  Park  area,  locat- 
ed in  the  Blue  Ridge  physiographic  province  of 
central  Maryland,  is  characterized  by  high  local 
relief,  an  average  annual  precipitation  of  44  inches, 
and  stony  soils  underlain  by  weathered  and  frac- 
tured metamorphic  rocks.  The  park  is  mostly  for- 
ested land  and  includes  several  camps  and  roads. 
The  groundwater  reservoir  consists  of  regohtn  and 
underlying  fractured  bedrock  and  is  recharged  by 
precipitation.    Discharge    from    the   groundwater 
How  system  is  mainly  to  nearby  streams  adjacent 
toTreas  of  recharge.  Approximately  56%  of  annua 
streamflow  is  contributed  by  groundwater  Wells 
located  at  Camp  Round  Meadow  and  Staff  Quar- 
ters No.  5  can  sustain  pumping  rates  of  45  to  60 
gal/min  for  several  hours,  with  drawdown  of  40  to 
50  ft    Water  quality  samples  from  wells,  springs, 
and  streams  indicate  that  groundwater  is  slightly 
affected  by  septic  waste  and  road  salt.  Groundwat- 
er in  remote  areas  is  not  affected  by  either  source. 
Concentrations  of  chloride  from  road  salt  and  con- 
centrations of  nitrate  plus  nitrite  (as  N)  were  below 
U  S  EPA  drinking  water  limits  in  all  groundwater 
and  surface  water  samples.  (Author's  abstract) 
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sources  Div. 

R.  G.  Myers,  and  E.  D.  Villanueva. 
Available  from  Books  and  Open  File  R 
tion,  USGS,  Box  25425,  Denver,  CO  80. 
Water  Resources  Investigations  Repoi 
1986.  41p,  17  fig,  8  tab,  19  ref. 


Descriptors:  'Geohydrology,  'Ground! 
ity  'Aquifers,  'Strip  mining,  *Coal  mu 
Mexico,  Groundwater  level,  Chemici 
Hydrologic  properties,  Specific  cc 
Sodium,  Brackish  water,  Monitoring. 

A  monitoring  network  of  50  wells  w 

from   1975  to   1979  in  the  surface-mil 

area.  The  purpose  of  the  network  wa 

hydrologic  data  and  to  establish  a  dati 

hydrologic  data  consist  of  water  lev. 

ments,  water  chemistry,  and  selected  a 

acteristics.  The  four  aquifers  conside 

study  are:  (1)  The  Pictured  Cliffs  Sai 

coal  seams  and  interbedded  lithologic 

Fruitland  Formation;  (3)  overburden 

land  Shale  and  Fruitland  Formation; 

alluvium  along  the  Chaco  River  and  its 

northeastern  tributaries.  Five  sites  w 

for  study.  Four  of  these  sites,  Western 

pany's  lease  near  Fruitland,  Bisti  We 

and  Ojo  Encino,  have  surface-mineab 

Chaco  River  alluvium  was  selected  1 

downstream  from  anticipated  mining  i 

specific  conductances  of  the  represser 

samples  from  selected  wells  in  the  4  a, 

5  study  areas  ranged  from  8UU  to  zj,v 

mens/cm  at  25   C.   The  dominant  i 

samples  was  sodium.  The  water  is  br 

Pictured  Cliffs  Sandstone  and  in  tn< 

and  interbedded  lithologic  units  of  t 

Formation.  It  is  fresh  to  saline  in  the  o 

the  Fruitland  Shale  and  Fruitland  f-c 

fresh   to  brackish   in  the  Chaco  Ri> 

(Author's  abstract) 

W89-07007 
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WATER  CYCLE— Field  2 


V1INARY  EVALUATION  OF  THE 
AND  RIM  AQUIFER  SYSTEM  IN  TEN- 
E       FOR       RECEIVING       INJECTED 

S, 

cal    Survey,    Nashville,    TN.    Water    Re- 

Div 

Iradlev. 

le  from  Books  and  Open  File  Report  Sec- 

GS,  Box  25425,  Denver,  CO  80225.  USGS 

Resources   Investigations   Report   85-4252 

p,  7  fig,  4  tab,  37  ref. 

;ors:  'Aquifer  systems,  'Underground 
sposal,  'Tennessee,  'Waste  disposal,  *In- 
vells,  'Aquifers,  'Underground  waste  dis- 
ater  quality  control.  Drinking  water,  Car- 
3cks,  Regulations. 

A  has  authority  under  the  Safe  Drinking 
^ct  to  protect  underground  sources  of 
water  from  contamination  by  deep  well 
.  An  aquifer,  however,  may  be  exempted 
otection  and  used  for  injected  wastes 
le  aquifer  meets  criteria  established  in  the 
>  Underground  Injection  Control  pro- 
ie  Highland  Rim  aquifer  system  in  Ten- 
onsists  of  Mississippian  age  carbonate 
d  occurs  from  the  Valley  and  Ridge  of 
inessee  to  west  of  the  Tennessee  River, 
ifer  contains  potable  water  and  is  an  im- 
aurce  of  drinking  water  for  municipal  and 
supplies  on  the  Highland  Rim.  The  High- 
i  aquifer  system  under  parts  of  the  Cum- 
Tateau  is  not  currently  used  as  a  source  of 
water  and  is  not  expected  to  be  used  in 
e.  These  areas  meet  parts  of  the  EPA's 
•und  Injection  Control  criteria  for  ex- 
aquifers  to  receive  injected  waste.  (Au- 
tract) 


MVATER  RESOURCES  IN  MENDO- 
>UNTY,  CALIFORNIA, 

il  Survey,  Sacramento,  CA.  Water  Re- 

>iv. 

iry  bibliographic  entry  see  Field  4B. 


iEOLOGIC  SECTIONS  OF  THE  ED- 
AQUIFER    AND    ITS    CONFINING 

*  THE  SAN  ANTONIO  AREA,  TEXAS 

J  Survey,  Austin,  TX.  Water  Resources 

Jl. 

from  Books  and  Open  File  Report  Sec- 
S,  Box  25425,  Denver,  CO  80225.  USGS 
sources  Investigations  Report  85-4259 
29  fig,  13  ref. 

rs:  'Groundwater  barriers,  'Geohydro- 
ivards  aquifer,  'Groundwater  movement 
Aquifers,       Stratigraphy,       Confined 
leographic  fractures. 

ven  geohydrology  sections  illustrate 
and  stratigraphic  relationships  within  the 
!  Edwards  aquifer.  These  sections  were 
erpret  the  location  of  barriers  within  the 
iquifer.  The  sections  are  oriented  gener- 

^heaSt'     which     is     approximately 

both   the  east-northeast   trending   Ed- 

ifer  and  the  strike  of  the  major  faults  of 

ies  fault  zone.  Section  lengths  represent 

*  necessary  to  cross  the  aquifer,  which 
mi  wide  The  updip  (north)  end  of  the 
e  drawn  to  indicate  exposures  of  the 
formation;  from  there  the  sections  indi- 
aip  geologic  conditions  within  the  fresh- 
ed the  saline  water  zone.  The  sections 
.unately  parallel  and  illustrate  geologic 
at  5-  to  10-mile  intervals.  The  sections 
ie  geologic  conditions  from  near  the 
mdary  of  the  aquifer  in  Hays  County  to 
stern  boundary  of  the  aquifer  in  Uvalde 
:veral  sections  show  places  where  faults 
lent  vertical  displacement  to  offset  the 
imost  entire,  thickness  of  the  aquifer.  At 
s  the  faults  are  barriers  to  groundwater 
uy  downdip  across  the  fault.  (Author's 


PERCENTAGE  CHANGE  IN  SATURATED 
THICKNESS  OF  THE  HIGH  PLAINS  AOUI- 
FER,  WEST-CENTRAL  KANSAS,  1950  TO  AV- 
ERAGE 1983-85, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
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THICKNESS  AND  POTENTIAL  WELL  YIELD 

OF    THE    STRATIFIED    DEPOSITS    IN    THE 

CROTON  RIVER  BASIN,  PUTNAM  COUNTY 

NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 


GROUND-WATER  AVAILABILITY  FROM 
THE  UNCONSOLIDATED  DEPOSITS  OF  THE 
ST.  LAWRENCE  RIVER  BASIN,  NEW  YORK 

Geological  Survey,  Albany,  NY.  Water  Resources' 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 


REGIONAL     AQUIFER-SYSTEM     ANALYSIS 

o,^,?J?,AM     OF     THE     US-     GEOLOGICAL 
SURVEY-BIBLIOGRAPHY,  1978-1986, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

J.  B.  Weeks,  and  R.  J.  Sun. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4138 
1987.  81p,  1  fig. 

Descriptors:  'Water  resources  data,  'Regional  Aq- 
uifer-System Analysis  Program,  'Data  collections, 
'Aquifer  systems,  'Bibliographies,  'Aquifers 
'Geohydrology,  Groundwater  budget. 

The  Regional  Aquifer-System  Analysis  Program 
?o-7ta   -nF'S'   Geolog'cal   Survey  was  initiated   in 
1978.  The  purpose  of  this  program  is  to  define  the 
regional  geohydrology  and  establish  a  framework 
of  background  information  on  geology,  hydrology 
and  geochemistry  of  the  Nation's  important  aquifer 
systems.  This  information  is  needed  to  develop  an 
understanding  of  the  Nation's  major  groundwater 
flow  systems  and  to  support  better  groundwater 
resources  management.  As  of  1986,  investigations 
of  28  regional  aquifer  systems  were  planned,  inves- 
tigations of  9  regional  aquifer  systems  were  com- 
pleted, and  1 1  regional  aquifer  systems  were  being 
studied.  This  report  is  a  bibliography  of  reports 
completed    under    the    Regional    Aquifer-System 
Analysis  Program  from   1978  through   1986    The 
reports  resulting  from  each  regional  aquifer-system 
study  are  listed  after  an  introduction  to  the  study 
During  1978-86,  488  reports  were  completed  under 
the  Regional  Aquifer-System  Analysis  Program 
and  168  reports  which  were  partially  funded  by 
the   Regional   Aquifer-System   Analysis   Program 
were  completed  under  the  National  Research  Pro- 
gram. (Author's  abstract) 
W89-07026 


GENERALIZED  POTENTIOMETRIC  SUR- 
FACES OF  THE  UPPER  AND  LOWER  JASPER 
AND  EQUIVALENT  AQUIFERS  IN  LOUISI- 
ANA, 1984, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7C. 


HYDROGEOLOGY  OF  MCMULLEN  VALLEY 
WEST-CENTRAL  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

D.  R.  Pool. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4140 
1987.  51p,  15  fig,  37  ref. 

Descriptors:  'Model  studies,  'Groundwater  deple- 
tion, 'Geohydrology,  'Mathematical  models,  *Ar- 


Groundwater — Group  2F 

izona,  Geophysics,  Aquifers,  Silt,  Clay,  Ground- 
water, Hydrologic  models,  Aquifer  systems. 

The  geohydrology  of  McMullen  Valley,  west-cen- 
tral Arizona,  was  investigated  using  geologic  geo- 
physical,  and   hydrologic   data   and   a   numerical 
model  of  the  groundwater  system.  Interpretation 
of  geologic  and  geophysical  information  indicates 
that  the  main  structure  of  McMullen  Valley  is  a 
synclme  that  has  been  normal  faulted  on  the  south- 
east side.  Basin  fill  that  accumulated  in  the  struc- 
tural depression  during  late  Miocene  to  Pleistocene 
time  is  the  main  aquifer  and  is  divided  into  upper 
and  lower  units  on  the  basis  of  lithologic  informa- 
tion.  The  upper  unit   is  a  thin   layer  of  coarse- 
grained sediments  and  generally  is  not  saturated 
The  lower  unit  is  3,000  to  4,000  ft  thick,  includes  a 
fine-grained  facies  in  the  upper  1,000  ft,  and  is  the 
main  source  of  water.  The  fine-grained  facies  is 
found  m  the  southwest  half  of  the  basin  and  is 
further  divided  into  upper  and  lower  parts    The 
lower  part  of  the  fine-grained  facies  has:  a  higher 
percentage  of  silt  and  clay  than  the  upper  part 
contains  evaporites,  does  not  yield  water  to  wells' 
and  separates  the  aquifer  into  shallow  and  deep 
systems.  A  numerical  model  was  used  to  analyze 
the  groundwater  system  for  both  steady-state  and 
transient  conditions.  The  transient  model  was  used 
to  analyze  system  response  to  pumping  stress  The 
transient  system  is  one  of  storage  depletion,  and 
water  level  declines  are  controlled  by  pumping  and 
specific  yield  distributions.  Water  level  declines  are 
also  influenced  by  hydraulic  properties  and  areal 
extent  of  the  fine-grained  facies.  Significant  water 
level  declines  may  extend  to  aquifer  boundaries  in 
most  of  the  basin;  in  one  area,  impermeable  bound- 
ary greatly  influences  declines.  The  location  of  the 
nearby  boundary  was  estimated  through  gravity 
data   modeling.   Several   hydrologic   components, 
including  hydraulic  properties  and  areal  extent  of 
the  fine-grained  facies,  storage  properties,  and  aq- 
uifer boundaries,  need  better  definition  in  order  to 
develop  a  more  accurate  model  of  the  groundwat- 
er system.  (Lantz-PTT) 
W89-07028 


HYDROLOGIC  AND  GEOLOGIC  FACTORS 
AFFECTING  LAND  SUBSIDENCE  NEAR 
ELOY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

V.  J.  Epstein. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4143 
September  1987.  28p,  8  fig,  2  tab,  19  ref. 

Descriptors:  'Groundwater  withdrawal,  'Subsid- 
ence, 'Geohydrology,  'Soil  water,  'Land  subsid- 
ence, 'Arizona,  'Compaction,  Soil  compaction, 
Eloy,  Stress,  Compressibility,  Hydraulic  conduc- 
tivity, Simulation  analysis,  Model  studies,  Mathe- 
matical studies,  Extensometers. 


At  an  extensometer  site  near  Eloy,  Arizona,  1.09  m 
of  land  subsidence  caused  by  groundwater  with- 
drawal were  measured  by  leveling  in  1965-83.  The 
extensometer,  which  partially  penetrates  the  com- 
pressible sediments,  recorded  0.82  m  of  compac- 
tion during  the  same  period.  By  use  of  a  one- 
dimensional  model,  cumulative  daily  compaction 
values  were  simulated  to  within  an  average  of 
0.0038  m  of  the  actual  values.  Land  subsidence  was 
simulated  to  within  an  average  of  0.01 1  m  using  the 
same  model  in  conjunction  with  geohydrologic 
data  of  the  sediments  below  the  extensometer.  A 
highly  compressible  clay  layer  that  is  24.38  m  thick 
was  partially  penetrated  by  the  extensometer.  The 
simulation  indicated  that  the  layer  was  driving 
compaction  and  land  subsidence  linearly  with  re- 
spect to  time,  despite  the  presence  of  other  com- 
pacting layers.  Because  of  its  thickness  and  com- 
pressibility, this  layer  can  be  expected  to  continue 
to  compact  after  applied  vertical  stresses  have 
stopped  increasing  and  other  layers  have  stopped 
compacting.  Sensitivity  analysis  indicated  that  the 
compressibility  of  fine-grained  sediments  (ex- 
pressed as  specific  storage)  is  one  of  the  factors  to 
which  compact  is  most  sensitive.  Preconsolidation 
stress  and  hydraulic  conductivity  also  affect  land 
subsidence  near  Eloy,  Arizona.  (Author's  abstract) 
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HYnHOGEOLOGY,  CHEMICAL  QUALITY, 
AND  AVAILABILITY  OF  GROUND-WATER  IN 
THE  UPPER  FLORIDAN  AQUIFER,  ALBANY 
AREA,  GEORGIA, 

Geological    Survey,   Doraville,   GA.   Water   Re- 

DUWeHicks  H.  E.  Gill,  and  S.  A.  Longsworth 
Available  from  Books  and  Open  File Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4145, 
1987.  52p,  18  fig,  4  tab,  3  plate,  36  ref. 

Descriptors:  'Water  quality,  'Water  availability, 
'Water  resources  data,  'Water  pollution  sources, 
'Geohydrology,  'Groundwater  quality,  'Flondan 
aquifer;  'Groundwater  potential,  Chemical  ana  y- 
S  Permeability,  Georgia,  Wells  Groundwater 
management,  Water  resources  development,  Water 
quality  control,  Aquifers. 

Large  withdrawals  of  groundwater  in  the  1500  sq 
mi   Albany   area  of  southwestern  Georgia  have 
lowered  water  levels  in  deep  aquifers  as  much  « 
140  ft.  This  study  was  conducted  to  evaluate  the 
development  potential  of  the  shallow  Upper  Flon- 
dan aquifer  as  an  alternate  source  of  groundwater 
especially  for  public  supply.  The  Upper  Flondan 
stores   and    transmits   large    quantities   of   water, 
ma to ly  in  a  zone  of  high  permeability  in  the  lower 
nut  of  the  aquifer.  The  transmissivity  of  the  aqui- 
fer ranges  from  <  10,000  sq  ft/day  northwest  of 
Albany  to  as  much  as  150,000  sq  ft/day  south  and 
southeast  of  Albany.  Twenty-eight  years  of  agri- 
cultural and  industrial  pumping  has  not  produceda 
long-term  decline  of  the  water  level  in  the  Upper 
Flondan;  the  aquifer  system  remains  at  equihbr- 
um   The  Upper  Floridan  yields  hard,  calcium  bi- 
carbonate-type water  but  concentrations  do  not 
exceed  State  drinking  water  standards.  In  most  ot 
the  study  area,  contaminants  applied  to  or  spilled 
on  the  land  surface  eventually  can  be  expected  to 
percolate  through  the  overburden  and  reach    he 
aquifer.  Thus,  it  is  important  that  wells  be  sited 
away  from  areas  that  have  been  used  for  the  stor- 
age and  disposal  of  potential  contaminants  and, 
probably  to  a  lesser  extent,  the  application  of  agri- 
cultural chemicals.  In  the  area  of  greatest  develop- 
ment potential  east  of  the  Flint  River   we  Is  may 
penetrate  major  groundwater  conduits.  By  limiting 
drawdown  during  well  development  and  dunng 
production,  the  likelihood  of  causing  sinkholes  to 
form  can  be  minimized.   Closed  depressions    or 
smTs,  throughout  the  Dougherty  Plain probably 
are  unsuitable  as  well  sues,  because  (1)  they  are 
subject  to  flooding,  (2)  they  collect  water  from 
upgradient  areas  and  could  concentrate  potential 
contaminants,     (3)     water     probably     percolates 
through  their  bottoms  and  could    ransport  con- 
taminants into  the  aquifer,  and  (4)  the  depressions 
may  overlie  limestone  cavities  filled  with  sand  or 
clay  that  could  interfere  with  well  yield,  develop- 
ment, and  production.  (Author's  abstract) 
W89-07032 


Two  boreholes,  drilled  to  approximate  depths  of 
750  and  1,260  m  in  a  granitic  intrusion  located  near 
Atikokan,  Ontario,  were  studied  by  obtaining  a  full 
suite  of  conventional  borehole  geophysical  logs.  In 
addition,  selected  intervals  in  these  boreholes  were 
logged  with  a  borehole  acoustic  televiewer  that 
produces  a  high-resolution  image  of  the  borehole 
wall,  an  acoustic  waveform-logging  system  using 
34-kiloHertz     magnetostrictive     and     5-kiloHertz 
sparker  sources,  and  a  highly  sensitive  heat-pulse 
flowmeter.  Emphasis  was  on  identifying  and  char- 
acterizing fracture  zones  that  represent  groundwat- 
er conduits  in  deeper  portions  of  the  granite   and 
on  characterizing  the  properties  of  the  largest  in- 
tervals   of   unfractured    granite.    Major    fracture 
zones  were  indicated  by  correlating  geophysica 
log  anomalies  detected  on  the  suite  of  conventional 
logs  (unpublished  data  from  Atomic  Energy  ot 
Canada).  However,  several  other  anomalies   were 
identified  as  mafic  intrusions  of  approximately  the 
same  thickness  as  major  fracture  zones.  Geophysi- 
cal log  anomalies  were  compared  for  all  major 
fracture    zones    that    could    serve    as    significant 
groundwater  conduits,  and  fracture  zone  perme- 
ability is  estimated  on  the  basis  of  acoustic  tube- 
wave  attenuation  in  these  interval  Acoustic  tele- 
viewer logs  obtained  at  depths  below  1,000  m  in 
the  deeper  well  indicate  that  most  of  the  few 
fractures  identified  on  core  at  these  depths  do  not 
remain  open  enough  under  in  situ  conditions  to 
produce  detectable  anomalies  in  acoustic  refrac- 
tion   Flowmeter  data  indicate  that  some  ground- 
water circulation  occurs  in  the  upper  portion  of 
both  boreholes.  Water  in  the  shallower  of  the  two 
holes  was  observed  to  flow  at  2.0  L/m.n;  most  of 
this  flow  entered  the  borehole  at  a  depth  <  25  m, 
and  no  flow  occurred  below  a  depth  of  100  m. 
Downflow  at  rates  <  0.5  L/m.n .was .determined 
to  enter  the  deeper  borehole  within  20  m  of  the 
surface,  and  to  exist  at  various  fractures  down  to  a 
depth  of  250  m.  (Author's  abstract) 
W89-07037 


HvnROGEOLOGY  AND  WATER  QUALITY 
OT  AREAS°  WITH  PERSISTENT  GROUND- 
WATER CONTAMINATION  NEAR  BLACK- 
FOOT,  BINGHAM  COUNTY,  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07036 

nrnPHYSICAL  WELL  LOG  ANALYSIS  OF 
F^URED  GRANITIC  ROCKS  AT  ATIKO- 
KAN  ONTARIO,  CANADA, 

Geological   Survey,   Lakewood,  CO.   Water   Re- 

sources  Div. 

F.  L.  Paillet,  and  A.  E.  Hess. 

Available  from  Books  and  Open  F'>e  *eP%f£cs 

tion,  USGS,  Box  25425,  Denver,  CO  ^225.  USGS 

Water   Resources   Investigations   Report   8/-41D*, 

1987.  36p,  21  fig,  1  tab.  24  ref. 

Descriptors:  'Geohydrology,  'Groundwater 
movement.  'Well  logs.  'Granite.  'Borehole  geo- 
physics, Atikokan,  Canada,  Boreholes,  Geologic 
fractures,  Permeability. 


FVALUATION  OF  THE  POTENTIAL  FOR  AR- 
TIFICIAL GROUND-WATER  RECHARGE  IN 
EASTERN  SAN  JOAQUIN  COUNTY,  CALL 
FORNIA--PHASE  3,  „,_,, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div.  _.  ..  .-a 
For  primary  bibliographic  entry  see  Field  4B. 
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CEOHYDROLOGY  AND  SIMULATED  EF- 
FECTS OF  WITHDRAWALS  ON  THE  MIO- 
CENE  AQUIFER  SYSTEM  IN  THE  MISSISSIP- 
PI GULF  COAST  AREA, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

d'm.  Sumner,  B.  E.  Wasson,  and  S.  J.  Kalkhoff^ 
Available  from  Books  and  Open  Me  Report Sec- 
tion, USGS.  Box  25425,  Denver,  CO  80225^  USGS 
Water  Resources  Investigations  Report  87-41//, 
1987.  203p,  51  fig,  3  tab,  58  ref. 

Descriptors:  'Model  studies,  'Mississippi,  'Salin 
water  intrusion,  'Groundwater  movement,  Simu- 
lation analysis,  'Groundwater  mining,  'Geohydro- 
logy, Miocene  aquifer,  Flow  profiles,  Groundwat- 
er quality,  Chlorides,  Groundwater  recharge. 


Intense    development    of    the    Miocene    aquifer 
"stem  for  water  supplies  along  the  Mississippi 
Gulf  Coast  has  resulted  in  large  water  level  de- 
clines that  have  altered  the  groundwater  How  pat- 
tern in  the  area.  Water  levels  in  some  Miocene 
aquifers  have  declined  about  2  ft/year  since  1940; 
dec  ines  exceed  100  ft  (80  ft  sea  level)  in  large  areas 
along  the  coast.  Water  levels  in  the  surficial  aquifer 
system,  generally  less  than  20  ft  below  land  sur- 
face, have  not  declined.  The  Miocene  and  younger 
interbedded  and  lenticular  sands  and  clays  crop  out 
"southern  Mississippi  and  dip  to  the  south  and 
southwest.   These   sediments   have   large   vertical 
variations  ,n  head  and  locally  respond  to  stresses  as 
separate  aquifers.  Freshwater  recharge  to   he  Mio- 
cene aquifer  system  pnmar.ly  is  from  rainfall  on 
the  surficial  aquifers.  The  water  generally  moves 
to   the   south   and   southeast   along   the   bedding 
p°anes  toward  the  Mississippi  Gulf  Coast  where 
fnc  water  is  either  withdrawn  by  wells,  discharges 
to  the  ocean,  or  gradually  percolates  upward  into 


overlying  aquifers.  Drawdowns  caused  by  1 

groundwater  withdrawals  along  the  coast  prob 

have   resulted   in   the   gradual   movement  01 

saltwater  toward  the  pumping  centers.  In  par 

the  Miocene  aquifer  system  commonly  used 

water  supplies,  the  water  generally  is  a  so 

bicarbonate  type.  Increasing  chlonde  conce 

tions  in  a  few  wells  indicate  that  saline  wal 

migrating  into  parts  of  all  layers  in  the  Pascal 

area    A  quasi  three-dimensional  numencal  n 

of  the  groundwater  flow  system  was  constn 

and  calibrated  on  the  basis  of  the  both  pre- 

post-development  conditions.  The  effects  of  a 

pected  1.5%  annual  increase  in  groundwater 

drawals  during  the  period  1985-2005  were  ev; 

ed  by  the  flow  model.  Additional  water  levi 

clines  expected  by  the  year  2005  in  respoii 

estimated  pumpage  are  as  follows:  Gulfport, 

in  layer  4;  Biloxi-Gulfport  area,  100  ft  uj  la 

and  50  ft  in  layer  3;  Pascagoula  area,  40  ft  .  m 

6  and  30  ft  in  layer  4.  The  most  senous  tnre 

saltwater  encroachment  occur  in  layers  4,  5, 

(the  800-,  600-  and  400-ft  sands)  in  the  Pases 

area  where  contamination  of  the  southern  ed 

the  production  areas  is  expected  to  occur  i 

than  10  years.  (Author's  abstract) 
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DYE  TRACING  TECHNIQUES  USED  T< 
TERMINE    GROUND-WATER    FLOW 
CARBONATE  AQUIFER  SYSTEM  NEAR 
ABETHTOWN,  KENTUCKY, 

Geological  Survey,  Louisville,  KY.  Wati 
sources  Div. 

D  S.  Mull,  J.  L.  Smoot,  and  T.  D.  Lieberma 
Available  from  Books  and  Open  File  Repo 
tion,  USGS,  Box  25425,  Denver,  CO  80225. 
Water  Resources  Investigations  Report  8 
1988.  95p,  38  fig,  7  tab,  1  plate,  51  ref. 

Descriptors:  •Karst  hydrology,  'Grout 
movement,  'Path  of  pollutants,  'Aquifers 
releases,  'Tracers,  Elizabethtown,  Ke 
Solute  transport,  Sinks. 

Because  of  the  vulnerability  of  karst  aqii 

contamination  and  the  need  for  water  man 

know  recharge  areas  and  groundwater  no 

acteristics  for  springs  and  wells  used  toi 

water  supply,  qualitative  and  quantitative  c 

ine  techniques  were  used  dunng  a  grou 

investigation  in  the  Elizabethtown  area, 

County,  in  north-central  Kentucky.  The  j 

aquifer  in  the  Elizabethtown  area  is  tlucl 

horizontal  beds  of  limestone,  and  thin  beds 

of  Mississippi  age.  As  much  as  65%  ot 

pumped  for  the  city  water  supply  is  obtaii 

two  springs  and  two  wells  that  obtain  w 

these  rocks.  Sinkholes  were  classified  acct 

their   ability   to   funnel   runoff  directly 

groundwater  flow  system,  based  pnmanl 

nature  of  the  swallet  draining  the  sinkft 

presence  of  bedrock  in  the  sinkhole  nearl 

ensured  a  well  defined  swallet  leading  to 

surface.  Qualitative  and  quantitative  dy 

techniques  and  equipment  are  discussed 

Qualitative  dye  tracing  with  fluorescein 

passive  dye  detectors,  consisting  of  activa 

nut  charcoal  identified  point  to  point  o 

between  representative  sinkholes,  sinkinj 

and  karst  windows  and  the  city  springs  i 

Qualitative  tracing  confirmed  the  present 

trated   surface    water   from   a   perennia 

Valley  Creek,  in  water  from  city  wells  a 

ally  confirmed  the  direction  of  ground* 

as  shown  by  a  water  level  contour  map. 

tive  dye  tracing  with  rhodamin   w  l , 

samplers,  discharge  measurements,  and 

trie  analyses  were  used  to  determine  flo 

teristics  such  as  traveltime  for  arrival  o! 

ine  edge,  peak  concentration,  trailing 

persistence  of  the  dye  cloud  at  the  spi 

gence.  Analyses  of  the  dye  recovery 

quantitative   dye   traces   completed  be 

same  sinkholes  and  a  city  spring  and  dui 

ent  fiow  conditions  showed  that  the  arn 

the  leading  edge  of  the  dye  cloud  rang* 

24  hours  and  that  the  traveltime  ot  the  ' 

the  dye  cloud  ranged  from  6  to  31  n 

discharge  was  4.6  and  0.53  cu  ft/secoi 

tively.  (Lantz-PTT) 
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CE-GEOPHYSICAL    INVESTIGATIONS 

LTON  VALLEY,  OAK  RIDGE  RESER- 

N,  TENNESSEE, 

cal    Survey,    Nashville,    TN.    Water    Re- 

Div. 

i. 

le  from  Books  and  Open  File  Report  Sec- 

GS,  Box  25425,  Denver,  CO  80225.  USGS 

Resources  Investigations  Report   87-4184 

p,  16  fig,  1  tab,  17  ref. 

;ors:  'Radioactive  waste  disposal,  •Ten- 
Underground  waste  disposal,  'Geohydro- 
reophysics,  'Groundwater  movement,  Oak 
["racers,  Resistivity,  Conductivity,  Geolo- 

geophysical  methods  were  found  to  be 
for  refining  knowledge  of  the  geohydro- 
Melton  Valley,  an  area  used  for  burial  of 
I  radioactive  waste  at  the  Oak  Ridge  Res- 
in Tennessee.  The  valley  is  characterized 
y  complex  geologic  structures  in  litholo- 
lterbedded  shale  and  limestone.  Radionu- 
ve  been  transported  away  from  the  burial 
groundwater  along  paths  that  are,  in  part, 
d  by  geologic  structures  and  rock  type. 
»rrent  resistivity  soundings  were  used  to 
i  the  depth  to  bedrock  and  to  aid  in  the 
>n  of  subsurface  stratigraphy.  Depth  to 
as  indicated  by  an  increase  in  resistivity  in 
•reted  geoelectric  layering,  was  compared 
■hole  data  at  five  sites,  where  bedrock 
nged  from  1  to  14  ft  and  were  within  3  ft 
les.  The  subsurface  contact  between  shale 
stone  was  indicated  by  an  increase  in 
Iculated  resistivity  from  <  100  to  >  150 
ts  at  four  different  sites.  Terrain  conduc- 
files  were  used  to  aid  in  mapping  surficial 
contacts  between  shale  and  limestone 
Tain  conductivity  for  shale  at  33-ft  coil 
i  was  generally  greater  than  15  millim- 
d  ranged  from  about  10  to  40  millimhos/ 
ctivity  for  limestone  was  generally  <  15 
/m  and  ranged  from  5  to  25  millimhos/ 
ithal  conductivity  surveys  indicated  that 
lty  was  generally  greatest  when  the 
r  and  receiver  coils  were  oriented  paral- 
e.  This  anisotropy  in  terrain  conductivity 
need  to  keep  the  coil  orientation  consist- 
5hout  the  length  of  a  profile.  (Author's 


IEOLOGY,  DEGRADATION  OF 
'")?AJER  QUALITY,  AND  SIMULA- 
INTTLTRATION  FROM  THE  DELA- 

5f^JL,INTO      THE      POTOMAC 
S,  NORTHERN  DELAWARE, 

I    Survey,    Towson,    MD.    Water    Re- 

v. 

lips. 

from  Books  and  Open  File  Report  Sec- 

!>,  Box  25425,  Denver,  CO  80225.  USGS 

sources  Investigations  Report   87-4185 

41  fig,  6  tab,  44  ref. 

s:  'Impaired  water  quality,  'Estuaries 
aquifers,  'Geohydrology,  'Surface- 
«r  relations,  'Delaware,  'Simulation 
Sahne  water  intrusion,  'Groundwater 
nfiltration,  Potomac  aquifer,  Delaware 
ondes,  Aquifers. 

k'ater  is  infiltrating  from  the  Delaware 
the  underlying  Potomac  aquifers  in  the 

Potomac  Formation  in  northern  Dela- 
aence  that  infiltration  at  the  river  is 
ccurnrig  includes  chloride  concentra- 
!  aquifers  that  are  above  ambient  levels 
cal  characteristics  of  groundwater  and 
r  that  are  similar.  Water  quality  within 
ac  aquifers  has  been  degraded  by  the 

oi  nver  water  and  by  leachate  from 
»ai  sites.  The  ambient  groundwater  has 
oncentrations  from  10  to  21  mg/L 
analyses  indicate  that  the  ambient 
er  is  a  sodium  magnesium  calcium-chlo- 
;  blcaroonate  type.  Areas  of  the  Poto- 


mac aquifers  that  have  been  degraded  have  chlo- 
ride concentrations  from  40  to  8,600  m/L    with 
specific  conductances  of  200  to  27,200  microsie- 
mens/cm  at  25  C.  Chemical  analyses  indicate  the 
groundwater  in  these  areas  is  a  sodium-chlorate 
type  Two  wells  in  the  lower  Potomac  aquifer  near 
the  Wilmington  Marine  Terminal  also  have  been 
affected  by  the  infiltration  of  river  water.  Leachate 
from    waste   disposal   sites   has   caused    localized 
groundwater   degradation    in   all    three   Potomac 
aquifers,  especially  north  of  the  Delaware  Memori- 
al Bridge  and  at  sites  near  Army  Creek  and  Red 
/x  C/eek    Chloride  concentrations  up  to  8,600 
mg/L  have  resulted  from  waste  disposal  leachate 
Simulated  infiltration  of  river  water  into  the  Poto- 
mac aquifers  accounts  for  approximately  6  to  12% 
of  the  total  aquifer  recharge  in  the  area  of  influ- 
ence of  the  pumping.  There  is  a  direct  correlation 
between  the  rate  of  infiltration  of  river  water  and 
the  total  well-field  pumpage.  The  rate  of  infiltra- 
tion of  nver  water  for  the  pumping  scenarios 
ranged  from  0.31  to  0.62  million  gal/day.  Simula- 
tions of  freshwater  injection  demonstrated  that  12 
barriers  wells,  each  injecting  300  gal/min,  would 
be  needed  to  create  a  barrier  against  the  infiltration 
ot   nver   water   in   the   upper   Potomac   aquifer 
whereas  the  middle  Potomac  aquifer  would  re- 
quire 7  wells  in  injecting  200  gal/min.  (Author's 
abstract) 
W89-07048 


HYDROLOGY  OF  ALKALI  CREEK  AND 
£A?3H  VALLEY  RIDGE  COAL-LEASE 
TRACTS,  CENTRAL  UTAH,  AND  POTENTIAL 
EFFECTS  OF  COAL  MINING, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

F°r  Primary  bibliographic  entry  see  Field  4C. 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  9, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
R.  E.  Kidd. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4187 
1987.  33p,  7  fig,  2  tab,  1  plate,  39  ref. 

Descriptors:  'Alabama,  'Geohydrology, 

Aquifers,  'Groundwater  pollution,  Water  suddIv 
Groundwater  budget,  Wells. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Alabama  Department  of  Environmental  Man- 
agement, is  conducting  a  series  of  geohydrologic 
studies  in  Alabama.  This  report  delineates  and  de- 
scribes the  geohydrology  in  Area  9-Barbour,  Bul- 
lock, Macon,  Pike,  and  Russell  Counties.  The 
major  aquifers  in  the  study  area  are  the  Tuscaloo- 
sa, Eutaw,  and  Providence-Ripley  aquifers  of  Cre- 
taceous age;  and  the  Nanafalia-Clayton  aquifer  of 
Tertiary  age.  The  five  counties  constitute  the  pri- 
mary recharge  area  for  the  aquifers  which  are  the 
source  of  public  supplies  in  the  study  area  The 
total  withdrawals  of  groundwater  for  all  uses  in 
1986  were  estimated  to  be  about  14  million  gal/ 
day.  Areas  of  water  level  declines  in  the  Tuscaloo- 
sa aquifer  have  developed  near  Eufaula  and  Union 
Springs.  Water  levels  in  the  Eutaw  aquifer  have 
declined  at  Union  Springs.  All  recharge  areas  for 
the  major  aquifers  are  susceptible  to  contamination 
trom  the  surface.  Shallow  wells  in  the  outcrop  area 
are  most  susceptible.  (Author's  abstract) 
W89-O7050 


CONCEPTUAL  FRAMEWORK  FOR  GROUND- 
WATER SOLUTE-TRANSPORT  STUDIES 
WITH  EMPHASIS  ON  PHYSICAL  MECHA 
NISMS  OF  SOLUTE  MOVEMENT,        MtCHA 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

P°r  Primary  bibliographic  entry  see  Field  5B. 
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CENOZOIC  STRATIGRAPHY  AND  GEOLOG- 
IC HISTORY  OF  THE  TUCSON  BASIN,  PIMA 
COUNTY,  ARIZONA, 


Groundwater — Group  2F 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  R.  Anderson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4190 
October  1987.  20p,  1  fig,  3  plate,  35  ref. 

Descriptors:  'Geohydrology,  'Historical  geology 
'Stratigraphy,  'Geology,  'Tucson  Basin,  'Arizo- 
na, Tectonics,  Volcanoes,  Lithification,  Subsid- 
ence, Wells. 

This  report  was  prepared  as  part  of  a  geohydrolo- 
gic study  of  the  Tucson  basin  conducted  by  the 
U.S.  Geological  Survey  in  cooperation  with  the 
city  of  Tucson.  Geologic  data  from  more  than  500 
water   supply   and   test   wells   were   analyzed   to 
define  characteristics  of  the  basin  sediments  that 
may  affect  the  potential  for  land  subsidence  in- 
duced by  groundwater  withdrawal.  The  Tucson 
basin  is  a  structural  depression  within  the  Basin 
?nf2vTange  PhysioSraPhic  province.  The  basin  is 
1,000  sq   mi   in   units   area   and   trends  north   to 
northwest.  Three  Cenozoic  stratigraphic  unit-the 
Pantano  Formation  of  Oligocene  age,  the  Tinaja 
beds  (informal   usage)  of  Miocene  and   Pliocene 
age,  and  the  Fort  Lowell  Formation  of  Pleistocene 
age-fill  the  basin.  The  Tinaja  beds  include  lower 
middle,  and   upper  unconformable  units.   A  thin 
veneer  of  stream  alluvium  of  late  Quaternary  age 
overlies  the  Fort  Lowell  Formation.  The  Pantano 
Formation  and  the  lower  Tinaja  beds  accumulated 
dunng  a  time  of  widespread  continental  sedimenta- 
tion,  volcanism,    plutonism,   uplift,   and   complex 
faulting  and  tilting  of  rock  units  that  began  during 
the  Oligocene  and  continued  until  the  middle  Mio- 
cene. Overlying  sediments  of  the  middle  and  upper 
Tinaja  beds  were  deposited  in  response  to  two 
subsequent  episodes  of  post-12-million-year  block 
faulting,  the  latter  of  which  was  accompanied  by 
renewed  uplift.  The  Fort  Lowell  Formation  accu- 
mulated  during  the  Quaternary  development  of 
modern   through-flowing   the   maturation   of  the 
drainage.   The   composite   Cenozoic   stratigraphic 
section  of  the  Tucson  basin  is  at  least  20,000  ft 
thick.   The  steeply  tilted  to  flat-lying  section  is 
composed  of  indurated  to  unconsolidated  clastic 
sediments,  evaporites,  and  volcanic  rocks  that  are 
hthologically  and  structurally  complex.  The  lithol- 
ogy  and  structures  of  the  section  was  greatly  af- 
fected by  the  uplift  and  exhumation  of  adjacent 
metamorphic  core-complex  rocks.  Similar  Cenozo- 
ic geologic  relations  have  been  identified  in  other 
parts  of  southern  Arizona.  (Author's  abstract) 
W89-07052 
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GROUND-WATER  LEVELS  IN  THE  ALLUVI- 
AL AQUIFER  AT  LOUISVILLE,  KENTUCKY 

1982-87,  ' 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

R.  J.  Faust,  and  M.  A.  Lyverse. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   87-4197 
1987.  18p,  12  ref,  1  tab,  6  ref. 

Descriptors:  'Groundwater  level,  'Alluvial 
aquifers,  'Louisville,  'Kentucky,  Maps,  Hydro- 
graphs,  Groundwater  budget,  Groundwater 
mining,  Groundwater  management. 

Water  level  data  have  been  collected  in  the  alluvial 
aquifer  at  Louisville,  Kentucky  by  the  U  S  Geo- 
logical Survey  since  1943.  Interpretations  of  these 
data  have  been  published  in  several  reports  by  the 
Survey,  but  none  have  been  published  since  1983 
Contour  maps  and  hydrographs  are  presented  in 
this  report  to  document  and  to  help  interpret  water 
level  changes  for  the  period  1982-87.  Maps  and 
hydrographs  show  that  groundwater  levels  gener- 
ally stabilized  in  the  1980's  after  rising  for  many 
years.  Two  areas  of  groundwater  withdrawals  are 
apparent  in  the  maps  and  hydrographs.  Withdraw- 
als in  an  industrial  area  in  west  Louisville  disrupt 
the  typical  pattern  of  the  contours  to  curve  land- 
ward around  the  area  of  withdrawal.  Resumption 
ot  pumping  of  groundwater  for  heating  and  cool- 
ing of  some  buildings  in  the  downtown  area  in 
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Field  2— WATER  CYCLE 
Group  2F— Groundwater 

,985  caused  declines  of  about   3 1  to  4  ft  m  the 

downtown  area.  (Author's  abstract) 

W89-07053 

gSJgJW  Tucson,  AZ.  Water  Resources 

For  primary  bibliographic  entry  see  Field  7C. 
W 89-07054 

Water  Resources  Investigations  Report  87  4202, 
1988.  21p,  9  fig,  1  tab,  13  ref. 

Descriptors:    ^Geo^^^^P^: 

♦Coastal  aquifers,  *Geohydroiogy,  Hi?l    chatta- 

tion,  Stratification. 


u    .v,„  ppa    results  mainly  from  solution  of 
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ing  till,  deposits  re"ru  aquifers.  Nitrate  con- 

water  rather  than  health.  (Author's  abstract) 
W 89-07061 
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eacn  oi  uk regionai  units  is  good  with 

abstract) 
W89-07056 

GENERALIZED    /OT^IOMETRIC      SUR- 

SffiftfffiS'S-  ** AR water  Re" 

pTprimS  bibliographic  entry  see  Field  7C. 
W 89-07059 


sources  Div. 

AvaiUbtfrom  Books  and  Open  File *g*f~ 
tion,  USGS,  Box  25425,  Denver,  CO      225^ 
Water   Resources  Investigations  Report   87  4224, 
1987.  27  fig,  3  pi,  20  ref. 
Descriptors:  -Hydrologic  maps   'JSB^EK 

mcarbona<e-,ype     wa^rs,    bj    "ther  ^tvg* 
C^ar^comm^m.h.  coined  dr,f,r,fersm 

which    exceed    lum.s    recommended    for   drmking 
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S™£*»  bib.iogr.pl.ic  en,,,  «*  Field  7C 
W89-07066 

SeoTog"al    Survey,    Honolulu,    HI.    Water    Re- 
CpnWy  bibliographic  entry  see  Field  5B. 
W89-07067 
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SSffi Purvey ,  Huron,  SD.  Water  Resources 
Div. 

Water  Resources  Investigations  Report  87  4082, 
1988.  59p,  21  fig,  15  tab,  34  ref. 


used  to  s.mulate  the  glacial  aquifer  system 

grated  using  water  level  date ^collected  I 

significant      groundwater     deve  opment     ft 

1973)  The  aquifer  was  also  simulated  in  11a 

ransent  stress  periods  from    1973  through 

and  n  12  monthly  transient  stress  periods  for 

The    simulated   "pre-development    potenuo. 

heads  were  compared  to  average  water  level 

32  observation  wells  to  check  the  accuracy 

imulate  potentiometric  surface  Insert* 

mefic  difference  between  the  simulated 1  ■ 

served  water  levels  was  168  ft  and  the  a 

absolute  difference  was  4.38  ft   The  non-pj 

steady-state  simulated  water  budget  iridic* 

recharee  from  precipitation  accounts  for  97 

he  water  entenng  the  aquifer  and  evapotr, 

fion  accounts  for  98.2%  of  the  water   e£ 

aauifer  The  sensitivity  analysis  of  the  ste* 

model  indicates  that  the  mode  is  most  sew 

reductions  in   recharge   and   least  to  eta 

hydrate  conductivity   The  maximum  „ 

charee  varied  from  0.10  inch  m  1976  to  8.1' 

m   19g77.  The  potential  annual  evapo  ran, 

varied  from  29.9  inches  in  1982  to  48.9  u 

W6.  Withdrawals  from  the  g  acial  aqutf« 

increased  2.6  times  between  1975  and  IS 

average  annual  arithmetic  difference  betv 

simulated  and  observed  water  levels  ran^ 

3.88  ft  in   1974  to  2.23  ft  in   1982    the 

absolute  difference  ranged  from  4.70  ft  n. 

1170  ft  in   1982.  In  the   1976  monthly 

simulation,  the  maximum  annual  recharge 

inch  was  distributed  over  the  months  o 

April,  and  September.  The  Potential  «n«. 

potranspiration  rate  ranged  from  12.50 

August  to  0.00  inch  during  the  winter 

ground  was  frozen.  (Author's  abstract) 
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Sensitivity  analysis,  Aquifers. 

hhaeveSc^ted  a  nee  J,  for  a  ;ys—  -r  man- 

agement  program    o  avoid  ovl  ^ 
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OHIO,  „,      u       nH    \ 

Geological   Survey,   Columbus,   OH.   1 

sources  Div. 

K.  S.  Wilson.  „ 

Available  from  Books  and  Open  File  R 
fion  USGS,  Box  25425,  Denver,  CO  80 
Water  Resources  Investigations  Repoi 
1987.  52p,  15  fig,  9  tab,  21  ref. 

Descriptors:  *Water  quality,  'Get 
^Groundwater  movement  'Grornidwa 
•Ohio,  Geohydrology,  Landfills,  U 
level,  Hydraulic  systems,  Organic  carb 
urn?  Ammonia,  Nitrogen,  Municipal  w 
Dissolved  solids. 

A  study  was  done  by  the  U.S.  Geolog 
m  cooperation  with  the  Village  of 
Ohio  to  determine  directions  of  ( 
flow  groundwater  level  Oration* 
Quality  in  the  northeastern  part  of  Ur, 
The  topography  of  the  study  area 
featureless  and  the  land  surface  slopes 
ware  f  om  985  ft  to  925  ft  above  sea 
deposits  up  to  48  ft  thick  cover  tl 
S  aquifer.  Three  municipal 
adioining  abandoned  landfill  are  loca 
Previously  excavated  for  clay  depos.U 
tnral  supply  company  is  adjacent  to  t 
GrunZL  fio'ws  from  west  to  « 
variation  to  the  northwest  and  southe 
the  influence  of  Fulton  Creek.  Ric 
occupies  an  abandoned  sand  and  g 
Water  level  fluctuations  indicate  that 
gratel  deposits  beneath  the  lake  ma; 
cally  connected  to  the  bedrock  a 
quality  data  collected  from  14  wells  i 
Lake  indicate  that  a  hard  to  very 
bicarbonate  type  water  is  charac 
studv  area.  Dissolved  solids  rangec 
720  mg/L  throughout  the  study  a, 
rangedfrom  13  to  15  rng/L,  with 
cenfration  of  2.0  mg/L.  Concentrati 
mg/L  at  one  municipal  well  were  55 
than  the  median  concentration, 
carbon,  ammonia,  and  organic 
nresen  at  every  site.  Concen  ratio 
P>  1  mg/L  as  nitrogen  were  found 
two  municipal  wells  and  one  dome 
organic  carbon  was  detected  at  a  rr, 
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well,  and  a  domestic  well  at  concentrations 
>  mg/L.  Groundwater  quality  is  similar 
out  the  study  area  except  in  the  vicinity  of 
iicipal  well  field,  where  water  from  one 
1  elevated  concentrations  of  ammonia,  dis- 
wtassium,  dissolved  manganese,  dissolved 
,  dissolved  sodium,  and  total  organic 
[Author's  abstract) 
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IENT  OF  GROUND  WATER  IN  COAL- 
'G  ROCKS  NEAR  FISHTRAP  LAKE  IN 
)UNTY,  KENTUCKY, 

*1   Survey,   Louisville,    KY.    Water   Re- 

)iv. 

ivis. 

sfrom  Books  and  Open  File  Report  Sec- 

-iS,  Box  25425,  Denver,  CO  80225.  USGS 

esources   Investigations   Report   87-4084 

.  15  fig,  2  tab,  11  ref. 

>rs:  'Kentucky,  'Fracture  permeability 
tfater  movement,  'Geohydrology,  Fish- 
e,  Piezometers,  Permeability,  Dye  re- 
»cers,  Rhodamin,  Coal. 

I  holes  were  core-drilled  from  various 
n  a  typical  coal-bearing  sequence  rocks 
lvama  age  in  Pike  County,  eastern  Ken- 
xtical  fractures  were  common  in  cores 
ow  depths,  but  became  less  common  or 
«rd  the  bottom  of  two  test  holes  drilled 
1  ft  deep.  Most  fractures  readily  injected 
I  near  the  bottoms  of  the  two  deep  holes 
accepted   water   in   the   non-fractured 
Mamin-WT  dye  was  injected  in  a  61-ft 
'-top  well  on  October  24,  1985  and  was 
J  varying  concentrations  in  water  sam- 
from  all  down-gradient  piezometers  at 
ate  on  November  7,  1985.  The  presence 
own-gradient  piezometers  indicated  that 
er  m  the  Eastern  Kentucky  coal  field 
from  areas  of  higher  head  to  areas  of 
1.  The  movement  probably  occurs  in  a 
ashion   through  a  complex  system  of 
iU  fractures,  and  laterally  through  per- 
ks, which  probably  are  the  coal  beds 
sts  that  land  uses  on  ridges  could  affect 
of  water  from  wells  or  springs  at  lower 
i  hillsides  or  in  the  valley  bottoms  even 
irated  by  a  thick  interval  of  rocks  that 
is  of  low  primary  permeability.  (Au- 


wells,    springs,    and    steam    vents;    flow    rates   of 
springs  and   streams;   water  levels  in   wells-   and 
barometric  pressure  and   precipitation  at  several 
sites.   In  addition,  reservoir  temperatures  for  the 
geothermal  system  were  estimated  from  computa- 
10ns  based  on  chemical  geothermometers  applied 
to  fluid  samples  from  wells  and  springs.  Estimates 
of  thermal  water  discharged  from  springs  were 
made  on  the  basis  of  boron  and  chloride  fluxes  in 
surface  waters  for  selected  sites  in  the  Casa  Diablo 
area  and  along  the  Mammoth-Hot  Creek  drainage 
These  data  are  presented  in  tables  and  graphs  The 
Long     Valley     area     was     relatively     quiescent 
throughout  1985  in  terms  of  geodetic  changes  and 
seismic  activity.  As  a  consequence,  the  hydrologic 
system  varied  mainly  in  response  to  seasonal  influ- 
ences of  temperature,  atmospheric  pressure,  and 
precipitation.   However,   spring   flows   near  Casa 
Diablo  were  influenced  by  pumping  at  the  geother- 
sTrit)  tl0n  We"  f'eld  nearby    (Autnor's  ab- 
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HYDROGEOLOGY,  GROUND-WATER  QUAL- 
ITY, AND  THE  POSSIBLE  EFFECTSOF  A  HY 
POTHETICAL  RADIOACTIVE-WATER SPILI 
PLAINSBORO  TOWNSHIP,  NEW  JERSEY 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

W89-0708iy  bibHographic  entry  see  Field  5B. 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

took  place  only  during  late  winter  and  spring   No 
"mer,,or  fa"  recharge  was  observed  at  either  site 
during  the  observation  period  of  this  study   (Au- 
thor s  abstract)  '    v 
W89-07084 


EFFECTS     OF     SURFACE     RUNOFF     AND 

OUATTTvn^S7^WATER  RECHARGE  ASn 
•SJi™1™  OF  WATER  IN  THE  FLORIDAN  AQ- 
UIFER SYSTEM,  GAINESVILLE  AREA  ALA- 
CHUA  COUNTY,  FLORIDA,  ' 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

WsVSosT  bibl'°graphic  entry  see  Field  5B. 


AREA  OF  INFLUENCE  AND  ZONE  OF  CON- 
TRIBUTION  TO  SUPERFUND-SITE  WELLS  r 
AND  H,  WOBURN,  MASSACHUSETTS 

Geological  Survey,  Boston,  MA.  Water  Resources 

W&9$T0&7  bibHographic  entr>  see  F'eld  5B. 


MEASURING   AND   COMPUTING   NATTIRAT 

gKSSSSS  sF«  s  ™m 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

M.  A.  Sophocleous,  and  C.  A.  Perry 
Available  from  Books  and  Open  Fiie  Report  Sec 
tion,  USGS,  Box  25425,  Denver,  CO  80225  USGS 

iQ»7erAfiSO,Ur,-CeS,Investigations  RePort  87-4097, 
1987.  48  p,  24  fig,  3  tab,  38  ref. 

Descriptors:  'Recharge,  'Kansas,  'Measuring  in- 
Sei™  Groundwater  recharge,  Data  inteFpre- 
er,Z^^0pt0nn?'  Data  collections,  Electrical 
equipment,  Precipitation,  Evapotranspiration,  Soil 


GROUND-WATER      RESOURCES      OF     TUV 

arSnaAC°  AREA'  c°™e  c™^ 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
WWT0&7  b'bliographic  entry  *«*  Field  4B. 


F^?^SrIP  ON  DIGITAL  SIMU- 
F  GROUND-WATER  FLOW  IN  THE 

ICO  IGH  PLAINS  °F  ^^  A^ 

Survey,  Denver,  CO.  Water  Resources 

bibliographic  entry  see  Field  7C. 


SIC  AND  GEOCHEMICAL  MONI- 
IN  LONG  VALLEY  CALDERA 
JNTY,  CALIFORNIA,  1985,  ' 

Survey,  Sacramento,  CA.  Water  Re- 

.  M  L.  Sorey,  S.  A.  Rojstaczer,  C.  J 
L.  Winnett. 

S1  B?°.k-?  and  0pen  File  Repon  Sec- 
Box  25425,  Denver,  CO  80225.  USGS 
iirces  Investigations  Report  87-4090 
fig,  16  tab,  29  ref. 

•Magmatic  water,  'Volanic  springs 
Mtry  •Geohydrology,  'Geochemis- 
ua,  Tectonics,  'Groundwater  qual- 
alley  Caldera,  Wells,  Groundwater 
thermal  water,  Seasonal  variation 
ides. 

nd  geochemical  monitoring,  to  detect 
w  by  magmatic  and  tectonic  process- 
ong  Valley  caldera  has  continued 
the  monitoring  included  the  collec- 
'Uowing  types  of  data:  chemical  and 
position  of  water  and  gases  from 
.,  and  steam   vents;  temperatures  in 


To   measure   the    natural    groundwater    recharge 
process,  two  sues  in  south-central  Kansas  were 
instrumented  with  sensors  and  data  microloggers 
S^S"  ^-bo^dary  layer  and  the  unsatu- 
rated and  saturated  soil  zones  were  monitored  as  a 
single  regime   Direct  observations  also  were  used 
lLeVa'^e,the  measurements.  Atmospheric  sen- 
sore  included  an  anemometer,  a  tipping-bucket  rain 
gage   an  air-temperature  thermistor,  a  relative-hu- 
midity probe,  a  net  radiometer,  and  a  barometric- 
rZ™    trar\sducer.    Sensors   in   the   unsaturated 
zone  consisted  of  soil-temperature  thermocouples, 
tensiometers   coupled    with   pressure   transducers 
and  dial   gages,   gypsum  blocks,   and  a  neutron- 
TistX  Pr°bfe-  ^"""tted-zone  sensors  con- 
«  ,    of  a  water-level  pressure  transducer,  a  con- 
ventional float  gage  connected  to  a  variable  poten- 
rinW \    \i      thermocouples,  and  a  number  of  mul- 
«rin ? !k  p,ezometers.   Evaluation  of  the  oper- 
r^L  /         fnS°rS  and  recorders  indicates  that 
dS£™  lyPCS       e^ulpment-  such  as  pressure  trans- 
tin^        V^  SrenSItlve  to  environmental  condi- 
tions. A  number  of  suggestions  aimed  at  improving 
nstrumentation  of  recharge  investigations  are  out 
ined.   Precipitation   and  evapotranspiration   data 
taken  together  with  soil  moisture  profiles  and  sto£ 
age  changes   water  fluxes  in  the  unsaturated  zone 
and  hydraulic  gradients  in  the  saturated  zone  at 
various  depths,  soil  temperature,  water  table  hy- 
drographs,    and    water   level    changes   in    nearby 
wells,  describe  the  recharge  process8  Although   he 
two  instrumented  sites  are  located  in  sand-dune 
environments  in  area  characterized  by  a  shallow 
sYSab  ^  a  SUb-humid  continental  climate™ 

edg  to  afrLh  ere"^WaS  °bserved  ln  the  estimat- 
ed total  recharge.  The  estimates  ranged  from  less 
han  2.5  mm  at  the  Zenith  site  to  approximately 
54  mm  at  the  Burrton  site  from  February  to  June 
nart  ml  prmclpa'  masons  that  the  Burrton  site 
had  more  recharge  than  the  Zenith  site  were  more 
precipitation,  less  evapotranspiration,  and  a  shal 
lower  depth  to  the  water  table.  Effective  recharge 


S22S£1VITY  ANALYSIS  OF  A  MULTILAYER 
FINITE-DIFFERENCE  MODEL  OF  THF 
SOUTHEASTERN  COASTAL  PLAIN  REGION 
s^WS™  SYSTEM:  MISSISSIPPI  ALA- 
BAMA,  GEORGIA,  AND  SOUTH  CAROLINA 
Geological  Survey,  Atlanta,  GA.  Water  Resources 

M.  Pernik. 

toOfwZlT  ^?J?«and  °pen  File  Report  Sec- 
tion USGS,  Box  25425,  Denver,  CO  80225.  USGS 

1087  r«  ^°,urces  Investigations  Report  87-4108, 
1987.  53p,  37  fig,  1  tab,  10  ref. 

Descriptors:  'Finite  difference  methods,  'Coastal 
™!t       Mod,el     studies'     *Sensitivity     analysis 

J£ them.aK°al  m0.lels>  *Acluifer  syster"s.  *Missis- 
sippi,  'Alabama,  'Georgia,  'South  Carolina,  Hy- 
draulic models,  Model  studies,  Hydraulic  proper- 
ties, Transmissivity,  Hydraulic  conductivity 
Aquifers,  Groundwater. 

The  sensitivity  of  a  multilayer  finite-difference  re- 
gional flow  model  was  tested  by  changing  the 
calibrated  values  for  five  parameters  in  the  steady- 
state  model  and  one  in  the  transient-state  model 
I  he  parameters  that  changed  under  the  steady- 
state  condition  were  those  that  had  been  routinely 
adjusted  during  the  calibration  process  as  part  of 
he  effort  to  match  pre-development  potentiome- 
tric  surfaces,  and  elements  of  the  water  budget 
1  he  tested  steady-state  parameters  include-  re- 
charge, riverbed  conductance,  transmissivity,  con- 
fining unit  leakance,  and  boundary  location   In  the 

IrtTTrt"^16  m°de1'  the  storage  coefficient  was 
adjusted.  The  sensitivity  of  the  model  to  changes  in 
the  calibrated  values  of  these  parameters  was  eval- 
uated with  respect  to  the  simulated  response  of  net 
base  flow  to  the  rivers,  and  the  mean  value  of  the 
absolute    head    residual.    To   provide   a   standard 
measurement  of  sensitivity  from  one  parameter  to 
another,   the  standard   deviation   of  the  absolute 
head    residual    was   calculated.    The    steady-state 
model  was  shown  to  be  most  sensitive  to  chanees 
in  rates  of  recharge.  When  the  recharge  rate  was 
held  constant,  the  model  was  more  Sensitive  to 
variations  in  transmissivity.   Near  the  rivers    the 
riverbed  conductance  becomes  the  dominant  pa- 
finTnl      "!  cor!trollinS  the  heads.  Changes  in  con- 
fining unit  leakance  had  little  effect  on  simulated 
base  flow,  but  greatly  affected  head  residuals  The 
model  was  relatively  insensitive  to  changes  in  the 
location  of  no-flow  boundaries  and  to  moderate 
changes  in  the  altitude  of  constant  head  bounc' 
anes.  The  storage  coefficient  was  adjusted  und 
transient  conditions  to  illustrate  the  model's  se. 
tivity  to  changes  in  storativity.  The  model  is  I, 
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Field  2— WATER  CYCLE 
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Group  2F — Groundwater 

sensitive  to  an  increase  in  storage  coefficient  than  it 
is  to  a  decrease  in  storage  coefficient.  As  the 
storage  coefficient  decreased,  the  aquifer  draw- 
down increases,  the  base  flow  decreased.  The  op- 
posite response  occurred  when  the  storage  coeffi- 
cient was  increased.  (Author's  abstract) 
W89-07088 

GROUND-WATER  AND  SOIL  CONTAMINA- 
TION NEAR  TWO  PESTICIDE-BURIAL  SITES 
IN  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5b. 
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PRELIMINARY  ASSESSMENT  OF  WATER 
OUALITY  IN  THE  ALLUVIAL  AQUIFER  OF 
THE  PUERCO  RIVER  BASIN,  NORTHEAST- 
ERN ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

R*  H  Webb,  G.  R.  Rink,  and  D.  B.  Radtke. 
Available  from  Books  and  Open J™%  *^?  fec- 
tion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources  Investigations  Report  87-4 lib, 
June  1987.  70p,  15  fig,  6  tab,  49  ref. 

Descriptors  River  Basins,  'Groundwater  quality, 
•Alluvial  aqt  fers,  *Puerco  River,  *Pollutant  iden- 
tification, 'Arizona,  Groundwater  pollution  Dis- 
solved solids,  Alkalinity,  Sodium,  Sulfates,  Urani- 
um, Radium  radioisotopes,  Water  quality,  Fate  of 
pollutants,  Radionuclides. 

The  quality  of  groundwater  in  the  alluvial  aquifer 
of  the  Puerco  River  basin,  northeastern  Arizona, 
was  evaluated  in  order  to  assess  potential  contami- 
nation from  uranium  mining  and  milling  operations 
in  New  Mexico.  A  total  of  14  wells  and  1  spring 
were  sampled  to  determine  if  a  contaminant  plume 
of  radionuclides  or  trace  elements  is  present,   lhe 
water  is  characterized  by  high  dissolved  solids 
with  a  median  of  698  mg/1  and  high  concentrations 
of  alkalinity,  sodium,  and  sulfate.  Except  for  iron 
manganese,  and  strontium,  the  concentrations  of 
trace  elements  generally  are  below  the  applicable 
EPA  and  State  of  Arizona  maximum  contaminant 
levels    Gross  alpha  activity  has  a  median  of  27 
picocuries/1  and  ranges  from  4  to  42  picocunes/1. 
Uranium,  which  accounts  for  most  of  the  gross 
alpha  activity,  has  a  median  concentration  of  19 
micrograms/1   and  ranges  from    1   to   38   micro- 
grams/1.  Twenty  percent  to  84%  of  the  gross  alpha 
activity  was  derived  from  other  undetermined  ra- 
dionuclides.     Other      radionuclides,      including 
radium-226    and    radium-228,    generally    are    not 
present  in  activities  >  5  picocunes/1  in  the  water 
Statistical  analysis  of  the  water  quality  data  suggest 
that  no  contaminant  plume  can  be  defined  on  the 
basis  of  samples  from  existing  wells.  The  contami- 
nation in  the  alluvial  aquifer  apparently  does  not 
change   in   the   downstream   direction   along   the 
Puerco  River.  The  geochemistry  of  radionuclides 
indicates  that  most  radionuclides  from  the  urani- 
um-decay  series   are   immobile   or   only   slightly 
mobile,  whereas  uranium  will  not  precipitate  out  of 
solution  but  may  be  removed  by  sorption  in  the 
alluvial  aquifer.  (Author's  abstract) 
W89-07096 
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HYDROGEOLOGY  OF  THE  SURFICIAL  AND 
INTERMEDIATE  AQUIFERS  OF  CENTRAL 
SARASOTA  COUNTY,  FLORIDA 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
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Geological  Survey,  Syosset,  NY.  Water  Resources 

For  primary  bibliographic  entry  see  Field  5B. 
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OCCURRENCE  AND  AVAILABILITY  OF 
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Geological    Survey,   Doraville,   GA.   Water   Re- 
sources Div. 
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RECHARGE  ZONE  OF  THE  EDWARDS  AQUI- 
FER HYDROLOG1C ALLY  ASSOCIATED  WITH 
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TEXAS 

Geological  Survey,  Austin,  TX.  Water  Resources 

For  primary  bibliographic  entry  see  Field  7C. 
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MACHINE-READABLE  FILES i  .DEVELOPED 
FOR  THE  HIGH  PLAINS  REGIONAL  AQUI- 
FER-SYSTEM ANALYSIS  IN  PARTS  OF  COL- 
ORADO, KANSAS,  NEBRASKA,  NEW 
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TEXAS,  AND  WYOMING, 
Geological  Survey,  Denver,  CO.  Water  Resources 
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HYDROGEOLOGY  IN  ™E  AREA  OF  A 
FRESHWATER  LENS  IN  THE  FLORIDAN  AQ- 
UIFER SYSTEM,  NORTHEAST  SEMINOLE 
COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

G.  G.  Phelps,  and  K.  P.  Rohrer. 
Available  from  Books  and  Open  FUe  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  8022 5^  USGS 
Water  Resources  Investigations  Report  86-40/8, 
1987.  74p,  22  fig,  9  tab,  54  ref. 

Descriptors:  *Geohydrology,  'Aquifer  systems, 
•Groundwater  quality,  'Florida,  'Flondan  aqui- 
fer Seminole  County,  Groundwater  recharge, 
Rainfall,  Chlorides,  Sulfates,  Water  use,  Ground- 
water budget. 

Northeast  Seminole  County,  Florida,  contains  an 
isolated   recharge   area   of  the   Flondan   aquifer 
system  that  forms  a  freshwater  lens  completely 
surrounded  by  saline  water.  The  freshwater  lens 
covers  an  area  of  about  22  sq  mi  surrounding  the 
town  of  Geneva,  and  generally  is  enclosed  by  the 
25  ft  land  surface  altitude  contour.  Thickness  ot 
the  lens  is  about  350  ft  in  the  center  of  the  recharge 
area.  The  geohydrologic  units  in  descending  order 
consist  of  the  post-Miocene  sand  and  shell  ot  the 
surficial   aquifer;   Miocene   clay,   sand,   clay,   and 
shell  that  form  a  leaky  confining  bed;  and  permea- 
ble   Eocene   limestones   of  the   Flondan   aquifer 
system.  The  freshwater  lens  is  the  result  of  local 
rainfall  flushing  ancient  seawater  from  the  Hon- 
dan  aquifer  system.  Sufficient  quantities  of  water 
for  domestic  and  small  public  supply  systems  are 
available  from  the  Floridan  aquifer  system  in  the 
Geneva  area.  The  limiting  factor  for  water  supply 
in  the  area  is  the  chemical  quality  of  the  water. 
Chloride  concentrations  range  from  <  20  mg/L  in 
the  center  of  the  recharge  area  to  about  5,100  mg/ 
L  near  the  St.  Johns  River  southeast  of  Geneva. 
Constituents  analyzed  included  sulfate  (range      to 
800  mg/L),  hardness  (range  89  to  2,076  mg/L), 
and  iron  (range  34  to  6,600  mg/L).  Because  the 
freshwater    lens    results    entirely    from    local    re- 
charge, the  long-term  sustained  freshwater  vie  d  o 
the  aquifer  in  the  Geneva  area  depends  on  the  local 
recharge   rate.   In    1982,   recharge   was   about    13 
inches  (13.8  million  gal/day).   Average  recharge 
for  1941  through  1970  was  estimated  to  be  about 
11  inches  (11.3  million  gal/day).  Freshwater  that 
recharges  the  aquifer  in  the  Geneva  area  is  either 
pumped  out  or  flows  north  and  northeast  to  dis- 


charge near  or  in  the  St.  Johns  River,  t 
annual  outflow  from  the  lens  is  about  10  in 
measurable  change  in  the  size  or  locatior 
freshwater  lens  has  occurred  since  studie 
early  1950's.  (Lantz-PTT) 
W89-07107 


GEOCHEMICAL  EVOLUTION  OF  W 
WITHIN  THE  NORTH  COAST  LIME 
AQUIFERS  OF  PUERTO  RICO:  A  O 
TUALIZATION  BASED  ON  A  FLOW  P 
THE  BARCELONETA  AREA, 
Geological  Survey,  San  Juan,  PR  W; 
sources  Div. 

A.  Roman-Mas,  and  R.  W.  Lee. 
Available  from  Books  and  Open  File  Rq 
tion,  USGS,  Box  25425,  Denver,  CO  8022 
Water  Resources  Investigations  Report 
1987.  28p,  3  fig,  7  tab,  19  ref. 

Descriptors:  'Groundwater  movement, 
systems,  'Chemical  reactions,  'Geoc 
•Karst  hydrology,  'Groundwater  quality 
cal  analysis,  Flow  pattern,  Groundwater 
Hydrogen  ion  concentration,  Magnesium, 
Carbon,  Radioisotopes,  Carbon,  Calcium 
tion,  Soil  water,  Aquifers,  Saline  water 
Mixing. 

Water  samples  along  a  groundwater  flo' 
the  Barceloneta  area,  Puerto  Rico,  were 
from  wells  screened  in  the  Montebello  1 
Member  of  the  Cibao  Formation  (artesia 
and  in  the  overlying  Aguada  and  Aym 
mestones  (water  table  aquifer).  The  grc 
chemistry  changes  as  water  migrates 
charge  areas  to  downgradient  zones  in  th 
Dissolved  magnesium,  dissolved  sulfate 
carbon- 13  isotope  generally  increase  dc 
ent.  Total  inorganic  carbon  and  calciun 
within  the  freshwater  parts  of  the  aqu 
transfer  calculations  show  that  the  hkel 
model  is  carbon  dioxide  incorporation 
infiltrates  through  the  soil  zone,  follow 
cite  dissolution  as  water  recharges  the  i 
water  moves  downgradient  within  the  a 
uifer,  carbon  dioxide  may  degas  as  a 
calcite  precipitation  while  gypsum  an( 
are  dissolved.  Within  the  water  table  ac 
tinuous  recharge  of  waters  rich  in  car 
maintains  the  dissolution  of  the  carbonat 
Near  the  coast  the  mixing  of  fresh  gi 
with  saltwater  is  the  primary  proces 
water  chemistry  within  the  water  tat 
(Author's  abstract) 
W89-07108 


ALTITUDE  OF  BASEMENT  SURFAC 
CENTRAL  COASTAL  PLAIN  A 
NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Watei 
Div.  _. 

For  primary  bibliographic  entry  see  He 
W89-07110 

MAPS  SHOWING  ALTITUDE  OF  IF 
TIOMETRIC  SURFACE  AND  CH 
WATER  LEVELS  IN  THE  AQUIFE 
SPARTA  AND  MEMPHIS  SANDS  1> 
ARKANSAS,  SPRING  1985, 
Geological  Survey,  Little  Rock,  AK 
sources  Div.  . 

For  primary  bibliographic  entry  see  Hi 
W  89-071 11 

BRINE    CONTAMINATION     OF 
GROUNDWATER    AND    STREAM 
BROOKHAVEN       OIL       FIELD, 
COUNTY,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Wat 
Div.  „j 

For  primary  bibliographic  entry  see  M 
W  89-071 13 

DATA-MANAGEMENT  SYSTEM 
TAILED  AREAL  INTERPRETIVE  E 

Geological  Survey,  Denver,  CO.  wai 
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WATER  CYCLE— Field  2 


rimarv  bibliographic  entry  see  Field  7C 
57116 


ITION  OF  GROUND-WATER  QUALITY 
IOUSING  DENSITY,  CAPE  COD,  MASSA- 
5ETTS, 

igical  Survey,  Boston,  MA.  Water  Resources 

nmary  bibliographic  entry  see  Field  4C. 
J71I8 


D:  A  COMPUTER  CODE  FOR  SIMULA- 
OF  HEAT  AND  SOLUTE  TRANSPORT 
IREE-DIMENSIONAL  GROUND-WATER 
If  SYSTEMS, 
gical  Survey,  Denver,  CO.  Water  Resources 

imary  bibliographic  entry  see  Field  7C. 
17119 


UATION  OF  THE  MATRIX  EXPONEN- 
FOR  USE  IN  GROUND-WATER-FLOW 
SOLUTE-TRANSPORT  SIMULATIONS: 
•REnCAL  FRAMEWORK, 

peal  Survey,  Albuquerque,  NM. 
J.  Umari,  and  S.  M.  Gorelick. 
ble  from  Books  and  Open  File  Report  Sec- 
!SGS,  Box  25425,  Denver,  CO  80225.  USGS 
Resources  Investigations  Report  86-4096, 
i3p,  3  fig,  2  tab,  16  ref. 

ptors:  •Groundwater  movement,  *Solute 
>rt,  'Simulation  analysis,  Theoretical  analy- 
ithematical  studies,  Mathematical  equations. 

ossible  to  obtain  analytic  solutions  to  the 
Iwater  flow  and  solute  transport  equations  if 
variables  are  discretized  but  time  is  left  con- 
t  From  these  solutions,  hydraulic  head  and 
tration  fields  for  any  future  time  can  be 
d  without  'marching'  through  intermediate 
teps.    This    analytical    approach    involves 

exponentiation  and   is  referred  to  as  the 

Exponential  Time  Advancement  (META) 
I.  Two  algorithms  are  presented  for  the 

method,  one  for  symmetric  and  the  other 
i-symmetric  exponent  matrices.  A  numerical 
:y  indicator,  referred  to  as  the  matrix  condi- 
anber,  was  defined  and  used  to  determine 
iximum  number  of  significant  figures  that 

lost  in  the  META  method  computations 
lanye  computational  and  storage  require- 

f  the  META  method  with  respect  to  the 
irehing  method  increase  with  the  number  of 
in  the  discretized  problem.  The  potential 

accuracy  of  the  META  method  and  the 

w  greater  reliability  through  use  of  the 

condition  number  have  to  be  weighed 
is  increased  relative  computational  and 
requirements    of   this    approach    as    the 

ol  nodes  becomes  large.  For  a  particular 

of  nodes,   the   META   method   may   be 

ationally    more    efficient    than    the    time- 

ig  method,  depending  on  the  size  of  time 

a  in  the  latter.  A  numerical  example  illus- 
Whcation  of  the  META  method  to  a 
ground-water-flow  problem.  (Author's  ab- 
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^SOf  THE  32ND  ANNUAL  NEW 
Sm.-^™  CONFERENCE  ON 
™  W  ATER  MANAGEMENT. 

"co  Water  Resources  Research  Inst.,  Las 

nary  bibliographic  entry  see  Field  4B. 


SeQntEpSlanWATER     resources 

2?*  Public  Works  Dept.,  NM. 
nary  bibliographic  entry  see  Field  4B. 

AMrmnSS  B°MB  CL36  AND  BOMB 
M  ^DIES   FOR   GROUND   WATER 


RECHARGE    AND    CONTAMINANT    TRANS- 
PORT THROUGH  THE  VADOSE  ZONE, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  5B 

W89-07132 


PAPERS  FOR  AND  SUMMARY  OF  A  WORK- 
SHOP ON  GROUNDWATER  RESOURCES 
AND  CONTAMINATION  IN  THE  UNITED 
STATES. 

National   Science   Foundation,   Washington,   DC 

Div.  of  Policy  Research  and  Analysis. 

For  primary  bibliographic  entry  see  Field  5B 

W89-07141 


GROUNDWATER  CONTAMINATION  IN  THE 
UNITED  STATES, 

National   Science   Foundation,   Washington,   DC. 

Div.  of  Policy  Research  and  Analysis. 

For  primary  bibliographic  entry  see  Field  5B 

W89-07142 


PUBLIC   HEALTH   EFFECTS   OF  CONTAMI- 
NATED GROUNDWATER, 

Johns  Hopkins  Univ.,   Baltimore,  MD.   Dept.  of 
Sanitary  Engineering  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  5C 
W89-07143 


IMPACTS,  COSTS,  AND  TECHNIQUES  FOR 
MITIGATION  OF  CONTAMINATED 

GROUNDWATER, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5C 
W89-07144 


CONTAMINANT  MIGRATION  IN  GROUND- 
WATER WITH  EMPHASIS  ON  HAZARDOUS 
WASTE  DISPOSAL, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B 
W89-07145 


USES  OF  DIFFERENT  KINDS  OF  AQUIFERS, 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 

For  primary  bibliographic  entry  see  Field   5G 

W89-07146 


GROUNDWATER  IN  ENGINEERING  GEOLO- 
GY. 

Proceedings  of  the  21st  Annual  Conference  of  the 
Engineering  Group  of  the  Geological  Society  held 
foocei'mversity  of  Shefr'eld,  15th- 19th  September 
1985^116  Geological  Society,  London.  Engineer- 
ing Geology  Special  Publication  No.  3.  1986.  571p 
Edited  by  J.C.  Cripps,  F.G.  Bell  and  M.G.  Cul- 
shaw. 

Descriptors:  'Groundwater,  *Geohydrology  'En- 
gineering, 'Conferences,  'Engineering  geology, 
Hydraulic  engineering. 

A  conference  was  organized  to  study  and  discuss 
the  influence  that  groundwater  has  in  construction 
operations.  In  the  conference  report,  the  impor- 
tance of  groundwater  in  engineering  work  in  gen- 
eral is  emphasized,  and  the  topics  covered  include 
groundwater  quality,  effects  on  structural  materi- 
als, natural  chemistry,  monitoring  techniques,  in- 
vestigation techniques,  and  control  by  exclusion 
and  removal.  (See  W89-07179  thru  W89-07233i 
(White-Reimer-PTT) 
W89-07178 


REVIEW  OF  THE  ENGINEERING  BEHAV- 
IOUR OF  SOILS  AND  ROCKS  WITH  RESPECT 
TO  GROUNDWATER, 

Teesside   Polytechnic,   Middlesbrough   (England). 

Dept.  of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   2G 

W89-07179 


Groundwater — Group  2F 

POTENTIALLY    LATENT    DOMINANCE    OF 
GROUNDWATER    IN    GROUND    ENGINEER. 

P.  w'.  Rowe. 

IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  27-42  29  fig 
5  ref.  6' 

Descriptors:  'Engineering,  'Engineering  geology, 
•Groundwater,  'Hydraulic  engineering,  •Geohy- 
drology, 'Construction  effects,  Water  pressure 
Erosion,  Earthworks,  Construction  methods' 
Project  planning. 

The  underlying  potentially  latent  mechanisms  of 
groundwater  are  classified  into  four  groups-  water 
pressure  changes;  physical  changes;  erosion;  and 
effects  of  earthworks  in  order  to  facilitate  the  early 
identification  of  the  types  of  change  in  ground 
properties  which  may  be  induced  by  site  oper- 
ations and  may  lead  to  damage.  Examples  are 
presented  of  unforeseen  damage  or  problems  aris- 
ing during  or  after  the  construction  of  buildings, 
wharves,  foundations,  tunnels,  in-ground  storage, 
pipe  lines,  and  embankments  as  a  result  of  ground- 
water changes.  It  is  concluded  that  greater  atten- 
tion should  be  given  to  the  possible  temporary 
changes  in  ground  properties  arising  from  con- 
struction methods  and  sequences  and  to  the  plant 
inground  technique  selected.  (See  also  W89-071781 
(White-Reimer-PTT) 
W89-07180 


INTERRELATIONSHIP  BETWEEN  CHANGES 
IN  GROUNDWATER  CONDITIONS  AND  EN- 
GINEERING CONSTRUCTION, 

North  West  Water  Authority,  Warrington  (Ens- 
land).  Rivers  Div. 
F.  C.  Brassington. 

IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  47-50,  25  ref. 

Descriptors:  'Groundwater,  'Groundwater  move- 
ment, 'Construction  effects,  'Geohydrology 
'Groundwater  level,  *Engineering  geology,  *Civii 
engineering,  Construction  methods,  British  Stand- 
ard Code  of  Practice  for  Site  Investigation,  Eng- 
land, Standards,  Pumping. 

The  presence  of  groundwater  and  its  effects  are 
often  major  considerations  in  the  design  of  civil 
engineering  works.  The  engineering  geologist  is 
expected  to  provide  reliable  information  on  this 
subject  by  means  of  appropriate  site  investigation 
techniques;  however,  in  many  instances  possible 
changes  in  groundwater  levels  beyond  the  normal 
seasonal  variations  are  not  considered.  Large 
changes  can  occur,  for  example,  a  reduction  in 
groundwater  pumping  will  cause  water  tables  to 
rise,  flooding  basements  and  tunnels  and  possibly 
causing  changes  in  the  load  bearing  properties  of 
soils.  Civil  engineering  construction  can  have  a 
similarly  significant  effect  on  local  water  supplies 
especially  in  the  case  of  road  cuttings,  tunnels  and 
pipelines.  The  British  Standard  Code  of  Practice 
for  Site  Investigation  (BS  5930:  1981)  does  not 
contain  any  recommendation  that  site  investiga- 
tions should  include  an  examination  of  local 
groundwater  abstraction.  Nor  does  it  suggest  that 
surveys  should  be  carried  out  to  locate  and  identify 
local  private  water  supplies  where  there  is  a 
danger  that  a  the  proposed  construction  will  affect 
them.  It  is  recommended  that  the  Code  of  Practice 
be  amended  to  include  both  these  omissions.  (See 
also  W89-07178)  (Author's  abstract) 
W89-07181 


GROUNDWATER  CONDITIONS  IN  THE 
COASTAL  LANDSLIDES  OF  THE  ISLE  OF 
SHEPPEY, 

Kingston    Polytechnic,    Kingston    upon    Thames 

(England).  School  of  Civil  Engineering. 

N.  Dixon,  and  I.  N.  Bromhead. 

IN:  Groundwater  in  Engineering  Geology.  The 

Geological  Society,  London.  1986.  p  51-58,  1  tab  7 

fig,  18  ref. 

Descriptors:  'Landslides,  'Soil  properties, 
•Groundwater,  *Groundwater  movement,  *Pore 
water,    *Pore   pressure,    'Geohydrology,    Slopes, 


25 


22 

% 

■a: 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 

Stress,  Moisture  stress,  Isle  of  Sheppey,  England, 
Piezometers. 

The  groundwater  pressure  distribution  was  investi- 
gated  in   two   sections   through   the   46   m   high 
London  Clay  cl.ffs  at  Warden  Point  More  than  50 
mezometers    were    installed,    and    these    show    a 
groundwater   pressure   regime   which   indicates  a 
significant  degree  of  response  to  stress  relief.  In 
contrast  to  the  treatment  of  slopes  where  the  pore 
water   pressure  regime  is  broadly  in  equilibrium 
wUhthPe  hydraulic  boundary  conditions,  the  treat- 
ment of  slopes  containing  significantly  depressed 
pore  pressures  needs  to  be  approached  with  cau- 
tton    The  long  term  tendency  of  the  pore  water 
P^suTes  to  rfse  will  result  in  destabi hzatiom  Th, 
is  potentially  capable  of  undermining  the  beneficial 
'effect  of  stabilization  work  such  as  regrading  o 
certain  types  of  drainage  measures.  The  slow  equil 
Son  rate  observed  in  the  London  Clay  pre- 
vents toss  of  depressed  pore  water  pressure  in  the 
slope  since  soil  is  removed  faster  than  moisture 
penetration  takes  place.   Slide ;  bchavio.  :m &  *e* 
cliffs  is  dominated  by  the  effects  of  the  stre  ssre  het 
induced  suctions.  (See  also  W89-07178)  (wmte 
Reimer-PTT) 
W89-07182 

FPTFrrS  AND  CONSEQUENCES  OF 
grKwATE?  ABSTRACTION  ONFOJJ 
DATIONS     AT     DRAX     POWER     SIAllurs, 

S?mRersHaYndDRMSor^ternat,onal,    Twtckenham 

(England). 

M.  Dobie,  and  R.  L.  Newman. 
IN:  Groundwater  in  Engineering  ' Geo  logy    The 
Geological  Society,  London.  1986.  p  59-/3,  /  rig, 
ref,  8  append. 

Descriptors:  'Pumping  tests,  'Electric  powerplant, 
?Geohydrotogy,  'Groundwater,  'Aquifer  manage- 
ment 'Engineering  geology,  Groundwater  ab- 
straction, Drawdown,  Wells,  Pump  wells,  Drax 
Power  Station,  North  Yorkshire,  England. 

In  order  to  provide  an  additional  supply  of  water 
for  the  Drax  power  station,  in  Yorkshire  Eng and 
it  was  proposed  to  abstract  water  from  the  Burner 
SandstoneP  aquifer   which   underlies   the   srte.    A 
Dumping  test  was  conducted  to  assess  the  effects  ot 
absTraction   In  conjunction  with  this  test  ground- 
water  pressures   and   surface   deformations   were 
monuored.  The  drawdown  produced  by  pumping 
ftom  the  trial  well  influenced  a  radius  in  excess  of 
1000  m    By   extrapolating   from   these   measured 
results    estimated   settlements   were   derived   and 
re  ated  to  existing  and  proposed  structures  and 
piles  The  test  results  and  extrapolations  indicated 
the  production  well  should  not  be  developed  at  the 
^abstraction  well  location  due  to  the  poss.bto 
danger  of  opening  a  major  pipe  joint  at  the  sed 
mentation  tanks  and  implications  to  pile  design.  It 
waT  recommended  that  the  well  be  located  a  mm  - 
mum  distance  of  600  m  from  any  piled  structures. 
To  avoid  any  possible  risk  of  over  pumping  in  the 
future  and  in  view  of  the  small  difference  in  cost, 
,  was'further  recommended  that  the  well  be  locat- 
ed at  least  1000  m  from  settlement  structures  sensi- 
tive to  settlement.  It  was  concluded  that  whenever 
ground  deformations  are  expected  .reference sta- 
fions  for  surface  levelling  should  he  installed  m 
order  to  assess  the  extent  and  magnitude  of  the 
proWem.   (See   also   W89-07178)   (Wh.te-Re.mer- 
PTT) 
W89-07183 


It  is  well  documented  that  groundwater  levels  in  a 
number  of  cities  in  this  country  and  abroad  have 
beTn  rising  over  the  past  few  years.  Parts  of  central 
I  ondon  are  experiencing  rises  of  one  meter  per 
year    while  m  Paris  previously  dry  basements  are 
now  affected  by  severe  flooding,  and  '"Birming- 
ham  the   situation    is   already   causing   problems. 
Computer  model  predictions  suggest  that  ground- 
water levels  in  the  near  future  will  attain  those  of 
natural  conditions.  Simplified  calculations  for  the 
London  area  show  that  the  bearing  capacity  of 
deep  basement  foundations  and  piles  could  be  re- 
duced by  25-30%  if  the  rise  in  groundwater  level 
continues.  High  levels  of  sulfates  have  been  re- 
corded during  recharge  experiments  and  these  will 
produce  advlrse  effects  on  unprotected  founda- 
tions. Problems  with  high  artesian  pressure  during 
construction  are  also  likely  if  the  aquifer -is  con- 
fined  There  is  an  urgent  need  to  assess  the  geo- 
echmcal  risk  to  engineering  structures  with  re- 
spec"  to  the  rising  groundwater  levels.  (See  also 
W89-07178)  (Author's  abstract) 
W 89-07 184 

TIDAL  VARIATIONS  OF  GROUNDWATER 
LEVEL  IN  AN  ESTUARINE  AQUIFER, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Geotechnical  Engineering. 

mSGro0unedywater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  81-85,  4  ng,  <* 
ref. 

Descriptors:  'Groundwater  level,  *Surfa<;e; 
Jroundwater  relations,  'Coastal  aquifers, 'T.dal 
effects  Tidal  hydraulics,  Diurnal  cycles,  Measur- 
ing instruments,  Piezometers,  Tees  estuary. 

Groundwater  levels  in  coastal  aquifers  respond  to 
tides  with  amplitudes  that  decrease  and  time  lags 
hat  increase  inland.  Analysis  of  tidal; variations j. 
complicated  by  the  fact  that  long-term  cycles  are 
superimposed  on  the  main  diurnal  cycle  so  that 
tereTre  small  but  significant  differences  between 
successive  tides  and  in  the  piezometnc  response.  It 
Lshown  that  type  curves  can  be  constructed  on 
he  baTis  of  simple  theory  to  predict  the  p.ezome- 
ric  response  by  using  tidal  factors  as  in  navigation- 
al calculadons  Type  curves  have  been  drawn  for 
mezometers  on  a  site  in  the  Tees  estuary  but  these 
So  noTconform  with  the  theoretical  plots  and  it  is 
suggested  that  the  discrepancies  are  due  to  ground- 
water flow  towards  the  coast.  Suggestions  made 
for  good  practice  during  investigations  include  that 
conSble  care  should  be  taken  over  the  timing 
of  readings,  of  tides  and  of  time  lag  in  piezometers. 
Errors  ingtiming  may  he  more  than  the  tidaUag  of 
an    instrument.    (See    also    W89-07178)    (wmte 
Reimer-PTT) 
W89-07185 


technical  character  of  the  ground  is  also  ai 
lating    The  papers  discussed  concern  the 
which  equilibrium  pore  pressures  are  estal 
on  either  side  of  a  lithological  boundary  sep 
materials  of  different  permeability,  the  geon 
ical  changes  which  occur  in  the  presenc 
continuing  flux,  the  extent  of  groundwate 
ences  on  ground  strain  in  areas  relaxed  by 
tion  and  the  effect  of  water  on  rock  strengl 
also' W89-07 178)  (White-Reimer-PTT) 
W89-07187 

SEEPAGE  CHARACTERISTICS  AND  I 
LlDING  OF  THE  A3  ZONE  OF  THE  Bi 

BEDS 

Southampton  Univ.  (England).  Dept.  of  C 

gineering. 

M  E.  Barton,  and  R.  I.  Thomson. 

IN-  Groundwater  in  Engineering  Geolo; 

Geological  Society,  London.  1986.  p  107-1 

22  ref,  append. 

Descriptors:  'Soil  properties  'Soil  eng 
•Geohydrology,  'Landslides,  'Seepage 
water  'Groundwater  movement,  Shearii 
pressure,  Clay,  Sand,  Erosion,  Permeabi 
draulic  permeability,  A3  Zone,  Barton  CI 
Christchurch  Bay. 

The  most  characteristic  feature  of  the  Bai 

cliffs  in  Christchurch  Bay  is  the  prese 

number  of  preferred  bedding  plane  su 

shearing.  Most  of  these  are  contained  w 

horizons  and  the  reason  for  their  prefer 

by  the  coastal  landslides  is  unknown.  I 

one  surface  is  at  the  base  of  the  2.7  m 

Zone   which  consists  of  inter-bedded 

clays   This  surface  is  well  exposed  anc 

distinct  feature  in  the  cliffs  throughout  i 

whole  of  the  1.5  mile  coastal  outcrop  i 

Zone.  Three  possible  causes  for  the  p 

development  of  a  shear  surface  at  this  sti 

location  are:  (1)  pore  pressure  fluctuant 

the  greater  permeability  of  the  sand  wh 

an  increase  in  pore  pressure  at  the  top  o 

and  winter  recharge  to  the  colluvium;  ( 

erosion  and  piping  where  the  develop* 

sion  cracks  and  piping  hollows  within  t 

um  may  allow  the  removal  of  soil  par 

the  in  situ  A3  Zone;  and  (3)  preferential 

the  sand/clay  junction  where  there  is  i 

equilibration  and  where  response  to  slif 

tions  in  water  levels  is  immediate.  (See 

07178)  (White-Reimer-PTT) 

W89-07188 


RISING  GROUNDWATER  LEVELS  IN  CITIES, 

Royal  Military  Coll.  of  Science,  Shrivenham  (Eng- 
land). Dept.  of  Civil  Engineering. 
C.  W.  Hurst,  and  W.  B.  Wilkinson. 
IN:  Groundwater   in  Engineering  Geology    The 
Geological  Society,  London.  1986.  p  75-80,  1U  ng, 
9  ref. 

Descriptors:  'Urban  hydrology,  'Geohydrology, 
•Groundwater  level,  'Geology,  'Structural  engi- 
neering 'Water  table.  Water  table  fluctuations 
Structural  geology,  Structural  behavior.  Model 
studies,  Computer  models,  Europe,  England  lars 
London,  Birmingham.  Sulfates,  Foundation  failure, 
Groundwater  quality 


LANDSLIDES  CAUSED  BY  RAPID  GROUND- 

KEKonHgAK  Works  Dept.   Geotechnical 
Control  Office.  -  . 

For  primary  bibliographic  entry  see  Field  2A. 
W89-07186 

FFFFCTS    OF    GROUNDWATER    ON    SOILS, 

rS<5s  AND  CONSTRUCTION  MATERIALS: 

AN  INTRODUCTION, 

frnperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Geology. 

^"Groundwater  ,n  Engineering  Geology    The 

Geological  Society,  London.  1986.  p  101-106,  10 

fig,  5  ref. 

Descriptors:  'Soil  engineering,  'Strength,  *Geo- 

hydrotogy.  'Groundwater,  Construction  materia Is, 

Soils    Rocks,  Pore  pressure,  Permeability,  Strain, 

Fluctuations. 

Although  the  effects  of  groundwater  on  soils 
rocks  and  construction  materials  may  appear  to  be 
ow  to  occur,  there  is  increasing  evidence  to 
demonstrate  that  such  effects  progress  ,t . rale -that 
Me  significant  to  engineering.  A  growing  body  ot 
evidence  thai  demonstrates  the  influence  exerted 
by  groundwater  chemistry  and  flow  upon  the  geo- 


invfstigations  into  the  i 
Lroundwater  in  promo™ 

HEAVE  IN  COAL  MINE  GATEROAI 

Portsmouth  Polytechnic  (England).  De 

ogy- 

P.  A.  Hart.  _ 

IN:  Groundwater  in  Engineering  Ge 
Geological  Society,  London.  19»b.  p 
tab,  12  fig,  41  ref. 

Descriptors:  'Geohydrology,  'Ground 
ology,  'Engineering  geology,  u 
fining  engineering,  'Heaving ;,  Mine 
Measures  rock,  Mineralogical  index  fu 
continuity  index  functions,  Quantitat 

Site  investigations  were  carried  out  o 

Wales  collieries  in  order  to  determm. 

relationships    between    Coal    Measu 

groundwater,  and  mechanical  propel 

function  with  this  work  existing  infon 

effects  of  discontinuity,  mineralogy, 

water  occurrence  were  reviewed  tc 

roles  in  the  context  of  the  present  stuc 

groundwater  has  on  mechanical  betia 

fy  controlled  by  the  mineralogical  a 

nature  of  Coal  Measures  rock.  Us  ng 

and  discontinuity  index  functions  (dw 

study)  that  characterized  rock  mass 

the  sites,  there  was  some  success  in  q 

increase  in  floor   heave   rate  due  t 

groundwater  content.  Heave  in  Pha 

tion  period  appeared  to  be  initiated 

of  confining  pressure  as  the  gateroa 
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WATER  CYCLE— Field  2 


*ing  ihe  water  swelling  effect  of  strata  cori- 
ng expansive  clays  to  produce  strain.  The  rate 
hich  strain  progressed  in  a  stratum  depended 
is  depth  below  the  gateroad,  its  juxtaposition 
i  respect  to  dissimilar  strata,  tightness,  concen- 
on.  dip  and  strike  of  discontinuities,  size  and 
.unity  of  water  sources  linked  to  floor  strata 
also  W89-07178)  (White-Reimer-PTT) 
^07189 


ECT  OF  GROUNDWATER  FLOW  ON  THE 
ENGTH  AND  STABILITY  OF  SILICATE 
IUTED  SOILS, 

i  Rapid  Transit  Corp.,  Singapore. 

Shirlaw 

Groundwater  in  Engineering  Geology.  The 

ogical  Society,  London.  1986.  p  127-130,  5  fig, 

riptors:  'Groundwater,  'Seepage,  'Ground- 
r  movement,  'Grouting,  'Tunnels,  Permeabil- 
and,  Silicate  grouting,  Air  pressure. 

lical  grouts  have  been  used  to  seal  and  consol- 
sands  for  many  years.  However,  the  effect  of 
idwater  seepage  on  the  strength  and  residual 
abi'ity  of  the  sand/silicate  system  has  not 
well  studied.  To  study  this  problem  a  grout 
on  apparatus  was  constructed  that  allowed  a 
in  of  saturated  sand  within  a  plastic  tube  to 
juted  under  a  controlled  pressure.  The  results 
te  that  in  choosing  a  suitable  silicate  grout, 
ularly  in  medium/coarse  sands,  the  presence 
>ence  of  residual  seepage  must  be  taken  into 
nt.  Thus  for  a  tunnel  constructed  in  grouted 
even  a  low  compressed  air  pressure  will 
t  the  necessary  grout  strength,  both  due  to  its 
n  value  and  in  the  reduction  of  seepage  and 
]uent  effect  on  strength.  (See  also  W89- 
I  (White-Reimer-PTT) 
17190 


LTNCE  OF  WATER  ON  ENGINEERING 
ERTIES  OF  WEATHERED  ROCKS, 

Btle  upon  Tyne  Univ.  (England).  Dept.  of 

chmcal  Engineering. 

rk,  and  W.  R.  Dearman. 

roundwater  in  Engineering  Geology    The 

peal  Society,  London.    1986.  p   131-138    3 

5g,  16  ref.  ' 

ptors:  'Rock  properties,  'Engineering  geol- 
Geology,  'Weathering,  England,  Turkey, 
saturation,  Density,  Compressive  strength 
mic  velocity,  Porosity,  Correlation  analysis. 

s  with  saturation  in  selected  index  and  engi- 
!  properties  of  fresh  and  weathered  porphyr- 
d  andesites  from  England  and  Turkey  are 
*  along  with  established  relations  between 

to  saturation  index  and  engineering  proper- 
weathered  rocks.  The  effects  of  saturation 

asured  for  density,  ultrasonic  velocity,  and 
med  compressive  strength,  and  correlations 

>  these  properties  determined.  These  rela- 
»  between  the  dry  and  saturated  states 
i  rock  property  to  be  estimated  in  one  state 
,n  a  measurement  in  another  state.  It  was 

I  that  an  increase  in  porosity  or  a  de- 

w  density  due  to  weathering  results  in  a 

of  not  only  strength  but  also  ultrasonic 

and  other  properties.  However,  the  de- 

'  saturation  m  strength  or  ultrasonic  veloc- 

i  an  increase  in  porosity  is  not  linear,  and 

porosity  of  1%  the  difference  between  dry 

*1  strengths  and  ultrasonic  velocities 

>  remain  nearly  constant.  (See  also  W89- 
IWhite-Reimer-PTT) 

191  ' 


i.<Tm,?SSANIC        COMPOUNDS         IN 

Orlnw?i£  SURVEY  OF  UNPOLLUT- 

IH  ^n.^P  FROM  ™REE  MAJOR 
'H  AQUIFER  SYSTEMS, 

S1  PIT6'  Medme"ham  (England). 
H  and  M.  A.  P.  Kenrick. 

£ldwer.  lnt ^^eering  Geology.  The 
cal  Society,  London.    1986.  p   159-167,  8 


Descriptors:  'Groundwater  quality,  'Pollutant 
identification,  'Water  analysis,  'Groundwater  pol- 
lution, 'Aquifers,  'Boreholes,  Contamination,  Or- 
ganic compounds,  Total  organic  carbon,  Hydro- 
carbons, Aromatic  hydrocarbons. 

A  total  of  32  public  and  private  supply  boreholes 
in  se  ected  areas  of  the  Permo-Triassic  Sandstone, 
Chalk,    Lincolnshire    Limestone    and    the    Great 
Oolite  aquifers  were  sampled.  The  total  organic 
carbon  content  of  the  groundwaters  sampled  was 
generally  very  low,  between  0.2  and   1.4  mg/L- 
low  levels  of  aromatic  halogenated  hydrocarbons' 
which   are   generally   taken   to   be   contaminants, 
were  found  in  many  of  the  samples  at  levels  above 
0.01  micrograms/L;  low  levels  of  aromatic  hydro- 
carbons were  often  detected.  Although  the  number 
of  compounds  detected  averaged  20  per  sample 
(range:  7  to  52),  few  were  present  at  concentra- 
tions greater  than  0.1   micrograms/L.   Over   100 
different  compounds  were  detected  altogether  but 
only  75  could  be  identified  positively.  Of  these 
nine  occurred  in  more  than  half  of  the  samples' 
There  were  no  obvious  differences  in  either  com- 
pound types  or  levels  between  the  confined  and 
unconfmed  zones  of  any  of  the  aquifers.  Unconta- 
minated  groundwater  examined  in  this  survey  may 
be  typified  as  having  a  TOC  level  below  0.8  mg/L, 
and  no  more  than  four  compounds  (none  of  which 
are   chlorinated   hydrocarbons)   present   at   levels 
above  0.1   micrograms/L.   (See  also  W89-07178) 
(Author's  abstract) 
W89-07193 


APPLICATION  OF  ISOTOPE  HYDROLOGY 
TO  GROUNDWATER  PROBLEMS  IN  ENGI- 
NEERING GEOLOGY, 

For  primary  bibliographic  entry  see  Field  7B 
W89-07194 


Groundwater — Group  2F 


GROUNDWATER  GEOCHEMISTRY  AND 
MASS  TRANSFER  IN  THE  EAST  YORKSHIRE 
CHALK, 

King's  Coll.,  London  (England).  Dept.  of  Geogra- 
phy. 6 
Forpnmary  bibliographic  entry  see  Field  5B. 


HYDROGEOLOGICAL  INVESTIGATION  OF  A 
PROPOSED  WASTE  DISPOSAL  SITE  AT 
NANT  Y  GWYDDON,  SOUTH  WALES, 

Halcrow  (William)  and  Partners,  Cardiff  (Wales) 
WRqPninary  blbll0SraPhic  entry  see  Field  5E. 


SITE  INVESTIGATIONS  TECHNIQUES  USED 
J2J0S5**  THE  LIKELY  HYDROLOGICAL 
IMPACT  OF  A  PROPOSED  LANDFILL  SITE 

Applied  Geology  Ltd.,  Warwick  (England) 

;,?„r„pnmary  b'bhographic  entry  see  Field  7B 
W89-07197 


POLLUTION  INVESTIGATION  OF  A  TRIAS- 

5£,5£NDSTONE  AQUIFER:  THE  ROLE  OF 
MINERALOGY, 

Sheffield  Univ.  (England).  Dept.  of  Geology. 

Forpnmary  bibliographic  entry  see  Field  5B. 

W  oy-\j  1 1  y o 


TECHNIQUE  FOR  GROUNDWATER  QUAL- 
ITY MONITORING  USING  RESISTIVITY 
MEASUREMENTS      MADE      THROUGH      A 

MODIFIED  PLASTIC  WELL-SCREEN 

British  Geological  Survey,  Keyworth  (England) 
hor  primary  bibliographic  entry  see  Field  7B. 


BOREHOLE  SAMPLING  TECHNIQUES  AND 
PELD  ANALYSIS  OF  GROUNDWATER  IN 
LANDFILL  POLLUTION  STUDIES, 

British  Geological  Survey,  Keyworth  (England) 
r-or  primary  bibliographic  entry  see  Field  7A 
W89-07200 


ECONOMICAL  COLLECTION  OF  RELIABLE 
GROUNDWATER  INFORMATION, 


Gibb   (Alexander)    and    Partners,    London    (Ens- 
land).  v      6 

For  primary  bibliographic  entry  see  Field  7A 
W89-07201 


DYNAMIC  SAMPLING  OF  GROUNDWATER 

?°^Dx^FSION  AND  CORROSION  INVES- 
11GATIONS, 

Hydraulics  Research  Ltd.,  Wallingford  (England) 

Groundwater  Section. 

For  primary  bibliographic  entry  see  Field  7B 

W89-07202 


INSTRUMENTATION  IN  GROUNDWATER 

Building  Research  Establishment,  Watford  (Ens- 
land).  Geotechnics  Div. 
For  primary  bibliographic  entry  see  Field  7B 
W89-07203 


RAPID    PERMEABILITY   TESTING   BY   THE 
PRESSURISATION  METHOD, 

Hydraulics  Research  Ltd.,  Wallingford  (England) 
Groundwater  Section. 

For  primary  bibliographic  entry  see  Field  7B 
W 89-07204 


MEASUREMENT,     INTERPRETATION     AND 
USE  OF  PERMEABILITY  VALUES  WITH  SPE- 

AQUIFERSREFERENCE         T°         FISSlJRED 

North  West  Water  Authority,  Manchester  (Eng- 
land). v     6 

For  primary  bibliographic  entry  see  Field  7A 
W89-07205 


DESIGN  AND  APPLICATION  OF  A  BORE- 
HOLE FLOWMETER, 

Newcastle  upon  Tyne  Univ.  (England).  Engineer- 
ing Geology  Unit. 

For  primary  bibliographic  entry  see  Field  7B 
W89-07206 

RESULTS  OF  AN  EXPERIMENTAL  PRO- 
GRAMME OF  IN  SITU  PERMEABILITY  TEST- 
ING IN  ROCK, 

Newcastle  upon  Tyne  Univ.  (England).  Engineer- 
ing Geology  Unit. 
J.  L.  Wild,  and  M.  S.  Money. 
IN:  Groundwater  in  Engineering  Geology    The 
Geological  Society,  London.  1986.  p  283-293,  9  fis 
6  ref.  6' 

Descriptors:  'Pumping  tests,  'Packer  tests,  *Geo- 
hydrology,  'Permeability,  'Groundwater  move- 
ment, 'Hydraulic  conductivity,  Piezometers,  Rock 
properties,  Drilling,  Testing  procedures,  Flows, 
Packer  tests,  Sandstone,  Basalt  flows,  Autographic 
recording,  Boreholes,  Groundwater  level. 

A  program  of  tests  was  completed  under  commer- 
cial conditions  using  significantly  deeper  arrays  of 
76  mm  drillholes  in  two  rock  masses,  one  in  the 
Old  Red  Sandstone,  and  the  other  a  set  of  basalt 
flows.  Single  packer  tests  were  carried  out  as  drill- 
ing proceeded  using  a  standard  mechanically-ex- 
panded  packer  with  continuous  autographic   re- 
cording of  flows  and  of  input  pressures.  Some  of 
the  holes  were  also  tested  after  drilling  with  a 
prototype  double  packer  system  instrumented  with 
transducers  to  measure  pressure  within,  above  and 
below  the  test  section.  Results  of  the  two  methods 
were  compared  and  individual  test  behavior  exam- 
ined, and  it  was  found  that  results  were  affected  by 
changes  in  groundwater  level  produced  by  drill- 
ing. In  any  test  it  is  unwise  to  assume  that  the 
effective  piezometnc  level  in  the  rock  mass  at  the 
time  and  position  of  a  test  is  necessarily  the  same  as 
that  observed  in  a  completed  drillhole.  The  tests 
produced  further  practical  evidence  of  the  need  to 
consider   the   scale   of  tests   and   observations   in 
relation  to  the  inhomogeneity  of  the  rock  mass 
under  investigation.  At  these  test  sites  there  were 
marked  variations  in  standing  water  levels,  and  in 
measured  permeabilities  in  adjacent  closely  spaced 
drillholes.    (See    also    W89-07178)    (Author's    ab- 
stract) 


27 


Field  2— WATER  CYCLE 


•Si 


Group  2F — Groundwater 

W89-07207 

MODEL  FOR  PREDICTING  GROUNDWATER 
LEVEL  RESPONSE  TO  METEOROLOGICAL 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 

FoTprimary  bibliographic  entry  see  Field  2A. 
W89-07208 

GROUNDWATER  MODELLING  BY  MICRO- 
COMPUTER: APPLICATIONS  TO  DAM  AND 
RESERVOIR  SLOPE  STABILITY, 

Kingston  Polytechnic,  Kingston  upon  Thames 
(England).  _.  ,  ,    BI-, 

For   primary   bibliographic   entry   see   Field   8U. 

W 89-07209 

PREDICTION  OF  GROUNDWATER  LEVELS 
USING  COMPUTER  BASED  MATHEMATICAL 

Geotechni'cal  Engineering  Ltd.,  Gloucester  (Eng- 

For  primary  bibliographic  entry  see  Field  7C. 
W89-07210 

PREDICTING  PIEZOMETRIC  LEVELS  IN 
STEEP  SLOPES,  .     . 

Birmingham  Univ.  (England).  Dept.  of  Geological 
Sciences.  „  . ,  _,„ 

For  primary  bibliographic  entry  see  Field  /(_. 

W89-07211 

REPRESENTATION  OF  TIME  VARIANT  FREE 
SURFACE SEEPAGE  USING  FINITE  DIFFER- 
ENCE METHODS:  A  REVIEW, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Civil 

and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  /C. 

W89-07213 

ANALYSIS  OF  AN  ADVANCED  DEWATERING 
SCHEME 1  AT  AN  OPENCAST  COAL  SITE  IN 
NORTHUMBERLAND,  i 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  ot 

Geotechnical  Engineering. 

For  primary  bibliographic  entry  see  Field  KA. 

W89-07214 

PREDICTIONS  OF  GROUNDWATER  PRES- 
SES AND  UPLIFT  BELOW  EXCAVATIONS 
IN  TIDAL  LIMITS, 

Hydraulics  Research  Ltd.,  Walhngford  (England). 

Groundwater  Section. 

J.  M.  A.  Pontin.  . 

IN:  Groundwater  in  Engineering  Geology.    1_ ne 

Geological  Society,  London.  1986,  p  353-366,  4  tig, 

7  ref,  append. 

Descriptors:  *Tidal  effects,  -Uplift  pressure,  *Geo- 
hydrology,  -Groundwater,  *Pore  pressure,  -Estu- 
aries Tidewater,  Excavation,  Fluidization,  Flota- 
tion, Optimization,  Mathematical  analysis,  Marine 
environment,  Construction. 

The  mechanisms  of  cyclic  pore  pressure  generation 
in  ground  below  a  tidal  estuary  and  how  to  predict 
these  pressures  caused  by  tidal  fluctuations  is  dis- 
cussed  The  idealized  mathematical  description  ot 
pore  pressure   generation  by   tidewater   variation 
outside  protective  barriers  and  the  propagation  ot 
these   pressures  through  soils  or  rock  extending 
inside  the  excavations  is  developed  by  recognizing 
that  the  sheet  pile  wall  forms  the  boundary  be- 
tween external   and   internal   regions  of  the  uni- 
directional groundwater  flow  normal  to  tnem_  1  ne 
now  is  equivalent  to  that  in  one  or  more  'confined 
layers  with  uniform  hydraulic  properties  of  each 
distinct  permeable  layer  of  a  stratified  sequence. 
Two  major  types  of  formation   failure  occur  in 
response  to  'excessive'  pore  pressures  below  the 
base  of  marine  excavations,  fluidization  and  nota- 
tion   The  methods  and  results  have  to  be  applied 
generally  for  a  particular  proposed  marine  excava- 
tion in  order  to  estimate  what  pressure  relief  or 
drawdown   has   to   be   produced   below   them   to 


maintain  safety  against  base  heave  and  uplift.  As- 
sumptions intrinsic  in  the  theory  presented  over- 
estimate pore  pressures  resulting  in  conservative 
estimates.  Although  a  pore  pressure  relief  program 
in  large  scale  marine  construction  engineering  is  a 
complex  design  problem,  optimization  can  be 
achieved  by  an  appropriate  combination  of  pre- 
contract design  and  real  time  simulation  by  on-site 
computer  facilities.  (See  also  W89-07178)  (White- 
Reimer-PTT) 
W89-07215 

AUTOMATIC    MONITORING    OF    GROUND- 
WATER CONDITIONS, 

Geotechnical  Instruments  Ltd.,  Leamington  (bng- 

For  primary  bibliographic  entry  see  Field  7B. 
W89-07216 


MONITORING  OF  GROUNDWATER  CONDI- 
TIONS AT  WEST  CHEVINGTON  OPENCAST 
COAL  SITE,  NORTHUMBERLAND, 

NCB  Opencast  Executive  (N.E.  Region^  Ashfield 
Towers,  Kenton  Road,  Newcastle  upon  Tyne  Nb3 
4PE,  England. 

D.  A.  Blythe.  _     .  _. 

IN:  Groundwater  in  Engineering  Geology_lne 
Geological  Society,  London.  1986.  p  375-385,  l 
tab,  7  fig,  5  ref. 

Descriptors:  -Geohydrology,  -Groundwater, 
•Groundwater  movement,  -Rock  properties, 
-Groundwater  level,  -Coal  mining,  Monitoring 
Piezometers,  Rocks,  Drawdown,  Pore  water,  Coa 
Measures  strata,  Permeability,  Opencast  coal 
mining,  Northumberland,  England. 


behavior  of  aquifers,  often  resulting  in  in 

data  or  a  large  number  of  expensive  bv 

readings.   Continuous   recording   of  groi 

levels  using  both  noat-operated  chart  I 

and  electric  pressure  transducers  have  tx 

on  a  wide  range  of  observation  wells  to  c 

the  most  economical  frequency  of  measun 

different  aquifers  and  different  purposes 

suits  indicate  the  construction  of  the  ob 

point  in  the  form  of  an  open  observation; 

well,  standpipe  or  one  of  a  variety  of  pw 

is  of  fundamental  importance.  The  behav 

aquifer  as  confined,  or  unconfined,  with  o 

perched  water  tables,  also  has  considerab 

on  the  results  obtained.  Barometric,  tidi 

seasonal  and  abstraction  effects  on  grc 

levels  are  discussed  with  reference  to  t 

tude  of  groundwater  fluctuation  and  i 

change.  To  observe  the  true  effects  o 

both  seasonal  and  daily,  and  to  detect 

effects  it  is  necessary  to  have  continuou 

at  a  given  site;  however,  this  is  not  nee 

all  the  boreholes  within  a  group,  pro; 

frequent  readings  are  made  on  the  remai 

holes  for  the  local  pattern  to  emerge.  Fi 

the  construction  of  the  water  level  o 

point  must  be  carefully  designed  to  m 

correct  horizons.  (See  also  W89-0717! 

Reimer-PTT) 

W89-07219 

SURVEILLANCE  OF  PORE  WATE1 
TIONS  IN  LARGE  URBAN  SLOPES, 

Hong  Kong  Housing  Authority,  Kowla 
For  primary  bibliographic  entry  see 
W89-07220 


Excavation   of  a  multi-seam   sequence   of  strata 
mainly  within  the  upper  Westphahan  A  of  the 
Carboniferous  is  being  carried  out  in  a  series  of 
benches  so  that  the  excavation  void  proceeds  east- 
wards with  increasing  depth.  The  monitoring  of 
groundwater  levels  by  means  of  a  number  of  piezo- 
meters installed  along  sections  running  across  the 
site  has  allowed  a  study  of  the  drawdown  and 
recovery  caused  by  the  excavation.  Rock  samples 
were  obtained  from  the  excavation  and  moisture 
contents  and  porosities  determined  in  the  laborato- 
ry  The  groundwater  ingress  into  the  site  appears 
to  be  largely  influenced  by  joints  and  fractures 
present  within  the  Coal  Measures  strata.  These 
fractures  open  upon  excavation  and  unloading  thus 
increasing   permeabilities.   Apparently   there  is  a 
substantial  loss  of  head  of  the  groundwater  in  a 
broad  zone  in  advance  of  the  working  face  and  this 
has  implications  for  slope  stability.  Measurement  of 
moisture  content  and  porosity  of  excavated  materi- 
al  suggest   that   the   dewatering   processes  draw 
water  mainly  from  the  discontinuities,  leaving  most 
of  the  pore  water  in  the  intact  rock  material  to  be 
removed  by  the  excavation  plant.  (See  also  W89- 
07178)  (White-Reimer-PTT) 
W 89-072 17 

MONITORING      GROUNDWATER      CONDI- 
TIONS IN  A  HIGHWAY  EMBANKMENT 

Transport  and  Road  Research  Lab.,  Crowthorne 

(England).  Ground  Engineering  Div. 

For  primary  bibliographic   entry   see   Field   8U. 

W89-07218 

VALUE        AND        INTERPRETATION        OF 
GROUNDWATER  LEVEL  MEASUREMENTS, 

North  West  Water  Authority,  Warrington  (Eng- 
land). Rivers  Div. 
M  D.  Eggboro,  and  S.  Walthall. 
IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  395-402,  6  fig, 
7  ref. 

Descriptors:  -Groundwater,  -Groundwater  level, 
-Aquifers,  -Monitoring,  Float-operated  chart  re- 
cording, Electric  pressure  transducers,  Economic 
evaluafion,  Water  table,  Perched  water  table,  Con- 
fined aquifers,  Unconfined  aquifers,  Climate  Ob- 
servation wells,  Tube  well,  Standpipe,  Automa- 
tion. 

The  techniques  used  to  measure  water  levels  in  the 
ground   are  often  inadequate  to  reveal  the  true 


MONITORING  AND  INVESTIGA 
WATER  INFLOW  INTO  A  COAL 
NEW  SOUTH  WALES,  AUSTRALIA, 

New  South  Wales  Dam  Safety  Commit 

(Australia). 

L.  M.  Whitfield. 

IN:  Groundwater  in  Engineering  Ge 

Geological  Society,  London.   1986.  p 

tab,  1  fig,  7  ref. 

Descriptors:  -Coal  mining,  *G 
-Groundwater  movement,  -Subsurtai 
-Infiltration,  -Monitoring,  Dams,  Che 
sis  Tritium  analysis,  Algal  analysis,  . 
ards,  Stress,  Permeability,  Fractures, 
Wales,  Sydney,  Wollongong,  Australia 

The  Dams  Safety  Committee  is  res 

ensuring  the  safety  and  integrity  of  a 

dams  and  storages  in  New   South 

mining    is    currently    taking    place 

Sydney  Water  Board  catchment  wher 

five  reservoirs  constitute  part  of  the 

supply  for  the  cities  of  Sydney  and 

Pillar  extraction  of  the  Wongawilh  se 

believed  to  be  an  aquifer  with  a  vertic 

ity  of  60  cm/sec,  adjacent  to  Avon  sto 

in  an  unexpected  infiow  of  water  u 

workings.  Algal,  chemical  and  tntiui 

inflow  water,  storage  water  and  wa 

old  workings  were  conducted  to  d 

origin  of  the  water.  The  algal  anal; 

that  a  portion  of  the  infiow  may  ha 

from  surface  water.  The  mechanism 

not  been  determined.  It  is  possible  tn 

operation  combined  with  topographic 

have  caused  sufficient  stress  to  open 

increase  strata  permeability  at  depth 

concomitant    major    surface    detoi 

volume  of  water  is  manageable  in  «r 

ings  and  does  not  impose  a  hazard 

mine   development.   However,   the 

Committee  is  concerned  that  this  s 

occur  again,  and  is  therefore  contu 

tending  its  current  investigations  as  v 

ing  criteria  for  mine  safety.  (See  als 

(White-Reimer-PTT) 

W 89-07221 

CONTROL  OF  GROUNDWATER 

Teessi'de  Polytechnic,  Middlesbrou 
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.  of  Civil  and  Structural  Engineering, 
irunary  bibliographic  entry  see  Field  8A. 
07222 


17NDWATER  CONTROL  BY  JET  GROUT- 

I  Colcrete,  London  (England). 

irimary  bibliographic  entry  see  Field  8A. 

07223 


E  ASPECTS  OF  GROUNDWATER  CON- 
L  BY  THE  GROUND  FREEZING  AND 
LTING  METHODS, 

■  Ltd..  Nottingham  (England). 

rimarv  bibliographic  entry  see  Field  8A. 

07224 


UNDWATER    CONTROL    BY    GROUND- 
EX  LOWERING, 

ide  Polytechnic,   Middlesbrough  (England). 
of  Civil  and  Structural  Engineering, 
rimary  bibliographic  entry  see  Field  8A. 
)7225 


RCEPTOR    DRAINS    FOR    CLIFF-TOPS 
ABOVE  THE  CREST  OF  SLOPES  AND 

TNGS, 

unpton  Univ.  (England).  Dept.  of  Civil  En- 

wg. 

imary  bibliographic  entry  see  Field  8A. 

17226 


IN-SITU  BIOTRANSFORMATION  OF  CHLOR- 
INATED SOLVENTS  IN  GROUNDWATER, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G 
W89-07268 


.1ATION  OF  MASS  PERMEABILITY  FOR 
VATIONS  FOR  THE  GREATER  CAIRO 
TWATER  PROJECT, 

can  British  Consultants,  Cairo  (Egypt), 
imary  bibliographic  entry  see  Field  7B 

17227 


^.DWATER  CONTROL  FOR  A  MAJOR 
M  REDEVELOPMENT  PROJECT  WITH 
NTIAL  SETTLEMENT  PROBLEMS  AND 
UAL       CONTRACTUAL        ARRANGE- 

rs, 

echanics  Ltd.,  Bracknell  (England), 
unary  bibliographic  entry  see  Field  8A 
7228 


*DWATER  CONTROL  IN  LARGE 
E  SLOPE  EXCAVATIONS:  FIVE  CASE 
)RffiS  FROM  HONG  KONG, 

Kong  Housing  Authority,  Kowloon. 
nary  bibliographic  entry  see  Field  8A. 


jTIGATION       AND       CONTROL       OF 
WATER  AT  YSBYTTY  RESERVOIR, 

Ashcroft  and   Parkman,   Liverpool  (Eng- 

unary  bibliographic  entry  see  Field  8A. 


re^r™  CONTROL  BY  DRAINAGE 
UN  AT  ABERFAN,  SOUTH  WALES, 

(William)  and  Partners,  Cardiff  (Wales), 
nary  bibliographic  entry  see  Field  8A. 


n^r^  DRAINAGE  AS  AN  AID  TO 

xniFHSS    W    AREAS    WITH    HIGH 

)WN  LEVEIS  IN  WARRINGTON 

on  and    Runcorn    Development    Corp., 
*n  (England).  Dept.  of  Engineering, 
wry  bibliographic  entry  see  Field  8A. 


«CALW0RKRANGEMENTS  F°R  GE°' 

™>«y  bibliographic  entry  see  Field  6E. 


ETHYLENE  DIBROMIDE  (EDB)  TRANSFOR- 
MATION IN  ABIOTIC-REDUCING  AQUEOUS 
SOLUTIONS  IN  THE  PRESENCE  OF  HYDRO- 
GEN SULFIDE, 

Florida  Univ.,  Gainesville.  Dept.  of  Food  Science 

and  Human  Nutrition. 

For  primary  bibliographic  entry  see  Field  5B 

W89-07286 


EIGHT  SCENARIOS  FOR  EVALUATING 
LONG  TERM  LEACHABILITY  OF  CEMENT- 
BASED  WASTE  FORMS, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For  primary  bibliographic  entry  see  Field  5E 
W89-07292 


RADON-222  CONCENTRATION  IN  GROUND- 
WATER AND  CANCER  MORTALITY  IN 
NORTH  CAROLINA, 

National  Inst,  of  Environmental  Health  Sciences, 

Research     Triangle     Park,     NC.     Epidemiology 

Branch. 

For  primary  bibliographic  entry  see  Field  5C 

W89-07412 


GROUNDWATER  MODEL  OF  CONDITIONS 
IN  LIVERPOOL  SANDSTONE  AQUIFER, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

K.  R.  Rushton,  M.  W.  Kawecki,  and  F.  C. 
Brassington. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2,  No.  1,  p  67-84,  Febru- 
ary 1988.  11  fig,  1  tab,  Href. 

Descriptors:  'Groundwater,  'Aquifer  characteris- 
tics, 'Hydrologic  models,  'Model  studies,  'Sand- 
stone, Groundwater  movement,  Groundwater 
level,  Groundwater  recharge,  Rainfall,  Tunnel 
construction,  Model  testing,  Liverpool,  England. 

Groundwater  conditions  were  studied  for  the 
period  1948-82  in  the  Permo-Triassic  Sandstone 
aquifer  of  the  Liverpool  area,  England.  During  this 
period,  significant  changes  occurred  in  the  abstrac- 
tion patterns  and  a  new  railway  tunnel  was  con- 
structed below  sea  level  in  central  Liverpool.  To 
understand  the  flow  conditions  within  the  aquifer, 
detailed  studies  were  carried  out  into  the  aquifer 
properties,  the  influence  of  rivers  and  tunnels,  and 
the  estimation  of  recharge.  It  was  found  that  con- 
ventional rainfall  recharge  accounts  for  only  one 
third  of  the  total  recharge.  Numerical  model  solu- 
tions were  used  to  check  the  adequacy  of  the 
understanding  of  the  flow  processes  and  the  solu- 
tions confirmed  that  the  rising  water  levels  in 
Central  Liverpool  result  from  high  recharge  and  a 
reduction  in  abstraction.  Having  validated  the 
model  by  comparisons  with  field  data,  the  model 
was  then  used  to  predict  the  probable  future  water- 
level  changes.  (Author's  abstract) 
W89-07463 


BIOFOULING  IN  WELLS  AND  AQUIFERS, 

For  primary  bibliographic  entry  see  Field  5C 
W89-07466 


NONLINEAR  FLOW  TOWARD  WELLS, 

Technical  Univ.  of  Istanbul  (Turkey).  Hydrology 

Z.  Sen. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol 
115,  No.  2,  p  193-209,  February  1989.  7  fig,  3  tab, 
47  ref,  append. 

Descriptors:  'Darcys  law,  'Reynolds  number, 
'Nonuniform  flow,  'Fluid  flow,  'Hydraulic  prop- 
erties, 'Groundwater  movement,  Aquifers,  Draw- 
down, Well  hydraulics. 


Groundwater — Group  2F 

A  comprehensive  review  of  the  validity  of  Darcy's 
law  is  presented  with  the  emphasis  on  the  necessity 
for  a  nonlinear  flow  law  for  Reynolds  numbers 
especially  greater  than  one.  Subsequently,  the  non- 
equilibnum    formula   is   developed    for   nonlinear 
flow  and  is  useful  in  determining  either  the  aquifer 
parameters  from  the  time  drawdown  observations 
or  in   predicting   the   drawdown   variations   in   a 
confined  aquifer  tapped  by  a  fully  penetrating  well 
The  derivation  of  the  necessary  formula  is  based 
on  the  continuity  equation  in  terms  of  the  specific 
yield  and  a  nonlinear  flow  law  that  is  adopted  in 
this  paper  as  the  exponential   law.   The  general 
solution  of  nonlinear  flow  toward  wells  reduces  to 
the  Theis  nonequilibrium  equation  when  the  turbu- 
lence exponent  is  taken  as  equal  to  one.  Initial  and 
moderate  portions  of  nonlinear  flow  type  curves 
prove  to  be  very  important  for  the  estimation  of 
aquifer  parameters,  especially  for  the  turbulence 
exponent  and  for  the  nonlinear  flow  transmissivity. 
It  is  observed  that  even  in  the  same  aquifer  with  a 
constant  pump  discharge,  differences  in  the  obser- 
vation well  distances  to  the  main  well  give  rise  to 
different  type  curves.   The  late  time  drawdown 
data  can  be  used  only  for  determining  the  conven- 
tional linear  flow-related  parameters  such  as  the 
storativity  and  the  transmissivity.  Finally,  the  ap- 
plication of  the  methodology  has  been  performed 
for  some  field  data  available  in  the  literature  (Au- 
thor's abstract) 
W89-07475 


DIAGNOSTIC   MODEL   OF   DISPERSION   IN 
POROUS  MEDIA, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Civil  and 

Architectural  Engineering. 

D.  A.  Chan. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol 

115,  No.  2,  p  210-227,  February  1989.  7  fig,  1  tab 

13  ref. 

Descriptors:  'Model  studies,  'Porous  media 
'Groundwater  movement,  'Hydrologic  models 
Percolation,  Seepage,  Monitoring,  Well  data,  Cap- 
illary water,  Dispersion. 

A  dispersion  model  is  presented  that  directly  uses 
measured  head  data  at  an  array  of  monitoring 
wells.  The  model  divides  the  measured  data  into 
coherent  and  noncoherent  components.  The  non- 
coherent components  are  formulated  into  a  sub- 
grid  dispersion  coefficient,  while  the  coherent 
components  are  used  to  estimate  the  seepage  veloc- 
ity. The  model  has  been  validated  by  simulating 
the  instantaneous  release  of  a  tracer  at  a  site  where 
13  years  of  synoptic  daily  head  measurements  are 
available  at  several  monitoring  wells.  The  growth 
of  the  longitudinal  dispersivity  of  the  tracer  with 
length  scale  compares  favorably  with  field  meas- 
urements. The  results  show  that  for  large  length 
scales,  the  model  may  be  considered  nonempirical 
since  the  dispersion  eventually  becomes  insensitive 
to  the  local  dispersivity.  (Author's  abstract) 
W89-07476 


BIAS  IN  GROUNDWATER  SAMPLES  CAUSED 
BY  WELLBORE  FLOW, 

Geological  Survey,  Reston,  VA. 

T.  E.  Reilly,  O.  L.  Franke,  and  G.  D.  Bennett. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol 

115,  No.  2,  p  270-276,  February  1989.  2  fig,  5  ref, 

append. 

Descriptors:  'Hydraulic  design,  'Water  sampling 
'Vertical  flow,  'Well  hydraulics,  'Monitoring, 
'Well  screens,  'Groundwater  pollution,  'Observa- 
tion wells,  'Groundwater  movement,  'Well  hole, 
Networks,  Sampling,  Boreholes,  Groundwater 
management. 

Proper  design  of  physical  installations  and  sam- 
pling procedures  for  groundwater  monitoring  net- 
works is  critical  for  the  detection  and  analysis  of 
possible  contaminants.  Monitoring  networks  asso- 
ciated with  known  contaminant  sources  sometimes 
include  an  array  of  monitoring  wells  with  long 
well  screens  (up  to  50  feet  or  more).  The  results  of 
a  numerical  experiment  are  reported,  indicating 
that  significant  borehole  flow  can  occur  within 
long     well     screens     installed     in     homogeneous 
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aqu.fers  with  very  small  head  differences  in  the 
aquifer  (less  than  0.01  feet  between  the  top  and 
bottom  of  the  screen).  It  is  demonstrated  that  con- 
taminant monitoring  wells  with  long  screens  may 
completely   fail   to   fulfill   their  purpose  in   many 
groundwater  environments.  The  absence  of  mea- 
sureable  contaminant  concentrations  is  unreliable, 
and  the  level  of  measured  contaminant  concentra- 
tions in  any  sense  is  uninterpretable  except  to  regis- 
ter the  fact  that  the  contaminant  is  present  The 
results  of  the  numerical  experiments  indicated  that 
significant  wellbore  flow  can  occur  in  contaminant 
monitoring  wells  with  long  well  ««e"s.*at  »" 
embedded    in    homogeneous    aquifers    with    very 
small  vertical  head  differences  in  the  aquifer.  Con- 
sideration of  the  general  flow  pattern  within  the 
borehole,  the  flow  pattern  in  the  aquifer  adjacent 
to  the  borehole,  and  the  process  of  obtaining  water 
samples  from  the  borehole  suggests  that  in  many 
situations,    the    practice    of   installing    long    well 
screens  in  contaminant  monitoring  wells  should  be 
abandoned.  (Friedmann-PTT) 
W 89-07480 

RADON  PROGENY  AS  SOURCES  OF  GROSS- 
ALPHA  RADIOACTIVITY  ANOMALIES  IN 
GROUNDWATER,  _  ___.       . 

University   of  South   Florida,   Tampa.   Dept.   ot 

Physics.  ._.  . ,  ca 

For  primary  bibliographic  entry  see  Field  5A. 
W89-07594 

MOBILE  AND  IMMOBILE  PLUTONIUM  IN  A 
GROUNDWATER  ENVIRONMENT, 

Central  Research  Inst,  of  Electric  Power  Indus try, 
Chiba  (Japan).  Ground  Water  Hydraulics  Section. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-07636 

RE-EMERGENCE  OF  THE  WELLFIELD, 

Dufresne-Henry,  Inc.,  Westford,  MA. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-07701 

QUALITY  OF  REFUSE,  GAS  AND  WATER  AT 
A  SANITARY  LANDFILL,  . 

Insinoori-  ja  Limnologitoimisto  Oy  Vesiteknnkka 

A.B.,  Salpakangas  (Finland). 

For  primary  bibliographic  entry  see  Field  5b. 

W89-07715 


STIOUE  DE  CEPHALONIA  (GRECE):  NOU- 
VELLE      INTERPRETATION      DU      PHENO- 

MENE),  t     ._.   A  . 

Montpellier-2  Univ.  (France).  Lab.  d  Hydrogeolo- 

gie. 

C.  Drogue,  and  G.  Soulios.  . 

Comptes  Rendus  de  l'Academie  des  Sciences 
(SeHes  2),  Vol.  307,  No.  17,  p  1833-1836,  Novem- 
ber 28  1988.  3  fig,  14  ref.  English  summary. 

Descriptors:  'Karst  hydrology,  'Brackish  water, 
'Seawater,  *Greece,  'Aquifers,  'Saline  water  in- 
trusion, Calcareous  rocks,  Fracture  permeability, 
Energy,  Density  currents,  Mediterranean  Sea. 

In  the  Island  of  Cephalonia  (Ionian  Archipelago, 
Mediterranean  Sea)  a  permanent  salt  water  flow 
runs  into  natural  cavities  located  along  the  shore 
and  flows  through  fractures  in  the  calcareous 
rocks.  This  flow  comes  to  the  surface  on  the 
opposite  shore  as  karstic  outlets  of  brackish  water. 
A  number  of  assumptions  have  been  proposed  to 
describe  this  phenomenon's  origin.  A  new  interpre- 
tation, based  on  a  recent  survey,  is  outlined  here 
The  energy  which  causes  the  absorption  of  salt 
water  can  be  compared  with  the  energy  provided 
by  a  permanent  marine  current  which  flows  across 
the  Ionian  Archipelago.  Then,  density  currents 
occurring  within  the  karstic  aquifer  maintain  this 
phenomenon.  (Author's  abstract) 
W89-07742 

ANALYSIS  OF  ACCURACY  OF  APPROXI- 
MATE; SIMULTANEOUS,  NONLINEAR CON- 
uinFNCF  INTERVALS  ON  HYDRAULIC 
HEADS  IN  ANALYTICAL  AND  NUMERICAL 
TEST  CASES, 
Geological  Survey,  Trenton,  NJ. 

WaferHResources  Research  WRERAO,  Vol  25 
No.  2,  p  177-190,  February  1989.  9  fig,  1  tab,  20 
ref. 


STUDY  ON  DIURNAL  VARIATION  OFJSOME 
PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TIC   OF    SULIAMANIYAH    WELL    WATER, 

IRAQI,  „    .  ,   ,  „      , 

Biological  Research  Center,  Baghdad  (Iraq). 
M.  S.  H.  Khorsid. 

Journal  of  Biological  Science  Research,  (Baghdad) 
JBSREF,  Vol.  19  (Suppl.),  p  935-947,  November 
1988.  4  fig,  3  tab,  19  ref. 

Descriptors:  "Well  water,  'Physicochemical  prop- 
erties 'Diurnal  distribution,  'Water  quality, 
'Groundwater,  'Iraq,  Recharge,  Hardness. 

Seven  wells  in  different  locations  within  Suliaman- 
ivah  Iraq,  were  chosen  to  study  diurnal  variation 
of  their  waters.  Diurnal  variation  would  be  influ- 
enced by  the  specific  well  location,  well  depth,  and 
the  water's  specific  properties.  Most  of  the  param- 
eters showed  diurnal  variation  in  the  wells  (alkahn- 
ftv  EC25,  TSS,  turbidity,  BODS,  N03,  NH4  and 
total  hardness).  There  were  no  definite  trends  ot 
increase  or  decrease  in  the  parameters  during  the 
day  The  diurnal  variations  of  some  parameters 
were  not  significant  (temperature,  DO  P04,  Na 
and  Ca)  Well  water  quality  improves  closer  to  the 
recharge  area  (Azmar  and  Goyxa  Mountains). 
(Author's  abstract) 
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ARSORPTION  OF  SALT  WATER  AND  OUT- 
C  MING1  OF  BRACKISH  WATER  IN  THE 
KARSTIC  ISLAND  OF  CEPHALONIA 
SSeKE):  A  NEW  INTERPRETATION  <AB- 
SORPTION  MASSIVE  DEAL  DE  MER  ET 
Kh.JEI   DKAli  SAUMATRE  DANS  L'ILK  KAR- 


Descriptors:  'Error  analysis.  'Model  studies, 
'Groundwater  movement,  'Hydraulics,  'Mathe- 
matical models,  Monte  Carlo  methods,  Simulation, 
Computer  models. 

Inaccuracies  in  parameter  values,  parameterization, 
stresses,  and  boundary  conditions  of  analytical  so- 
lutions and  numerical  models  of  groundwater  flow 
produce  errors  in  simulated  hydraulic  heads.  These 
errors  can  be  quantified  in  terms  of  approximate, 
simultaneous,  nonlinear  confidence  intervals  pre- 
sented in  the  literature.  Approximate  confidence 
intervals  can  be  applied  in  both  error  and  sensitivi- 
ty analysis  and  can  be  used  prior  to  calibration  or 
when  calibration  was  accomplished  by  trial  and 
error.  In  this  paper,  the  method  is  expanded  for  use 
in  numerical  problems,  and  the  accuracy  of  the 
approximate  intervals  is  calculated  using  Monte 
Carlo  runs.  Four  test  cases  are  used  to  compare 
results  In  two  numerical  test  cases,  the  approxi- 
mate, simultaneous  confidence  intervals  are  gener- 
ally accurate  and  are  calculated  efficiently  enough 
to  indicate  that  the  method  is  useful  for  real-world 
problems.  In  one  of  the  two  analytical  test  cases 
considered,  the  approximate  intervals  are  too  wide 
to  be  of  practical  interest.  Improving  the  method 
used  to  approximate  the  uncertainty  of  the  mode 
inputs  could  make  the  confidence  intervals  useful 
in  more  problems.  (Author's  abstract) 
W89-07755 


Descriptors:  'Stochastic  hydrology,  'Pal 
lutants,  'Model  studies,  'Porous  media 
transport,  'Groundwater  movement,  *S 
analysis,  Galerkin  finite  element  metho 
Carlo  method,  Simulation,  Soil  water,  M 
cal  models. 

This  paper  applies  stochastic  methods  to 

sis  and  prediction  of  solute  transport  in 

neous  saturated  porous  media.  Partial  c 

equations   for  three  unconditional   ense 

ments  (the  concentration  mean,  concent 

variance,  and  velocity  concentration  cr 

iance)  are  derived  by  applying  perturb* 

niques  to  the  governing  transport  equa 

conservative  solute.  Concentration  unc 

assumed  to  be  the  result  of  unmodeled 

fluctuations  in  a  steady  state  velocity 

moment   expressions,   which   describe 

moment  evolves  over  time  and  space,  re 

classic  deterministic  advection-dispersio 

and  can  be  solved  using  similar  metho* 

tion  procedure  based  on  a  Galerkin  fin 

algorithm  is  illustrated  with  a  hypoth 

dimensional   example.    For   this   examt 

quired  steady  state  velocity  statistics  ai 

from  an  infinite  domain  spectral  solu; 

stochastic  groundwater  flow  equation. 

bation  solution  is  shown  to  reproduce  t 

obtained  from  s  Monte  Carlo  simulatioi 

for  a  natural  log  conductivity  standard  i 

0.5  and  moderately  well  for  a  natural  1 

tivity  standard  deviation  of  1.0.  The  co 

effort  required  for  a  perturbation  solutu 

cantly  less  than  that  required  for  a  N 

solution  of  acceptable  accuracy.  Sensil 

ses  conducted  with  the  perturbation  ap 

vide  qualitative  confirmation  of  a  numt 

obtained  by  other  investigators  for  moi 

special  cases.  (Author's  abstract) 

W89-07758 

ANALYTICAL    SOLUTIONS    FOR 
TIVE-DISPERSIVE    TRANSPORT 
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Oregon  State  Univ.,  Corvallis.  Dept. 

ence. 

F.  T.  Lindstrom,  and  L.  Boersma. 

Water  Resources  Research  WRERJ 

No.  2,  p  241-256,  February  1989.  8 

append. 


FLUID  PRESSURES  IN  DEFORMING 
POROUS  ROCKS,  ". 

Chevron  Oil  Field  Research  Co.,  La  Habra,  CA. 
For  primary  bibliographic  entry  see  Field  8b. 
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STOCHASTIC  ANALYSIS  OF  NONSTATUT- 
ORY SUBSURFACE  SOLUTE  TRANSPORT:  1. 
UNCONDITIONAL  MOMENTS,  ' 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

W.  Graham,  and  D.  McLaughlin 

Water  Resources  Research  WRERAO,  Vol    25, 

No   2   p  215-232,  February  1989.  10  fig,  1  tab,  56 

ref,' append.  NSF  grant  ECE-8514987. 


Descriptors:  'Groundwater  movemei 
aquifers,   'Solute   transport,   'Path  ( 
'Mathematical  models,  'Convection, 
'Boundary    conditions,    Landfills, 
storage  tanks,  Leachates. 

Analytical  solutions  of  the  general  on 

solute  transport  model  for  confined 

plied  to  specific  scenarios,  are  obtain* 

can  be  used  to  predict  the  horizontal 

disposition  of  chemicals  in  simple  cor 

which  can  contain  a  single  source 

pollutants  such  as  compound  leachin 

fill   or  from   an   underground  stora 

mathematical  formulation  that  is  so 

in  addition  to  the  usual  convection/. 

mulation,  (1)  distributed  first-order 

metabolism,  chemical  reaction  or  ir 

solution;  (2)  linear  equilibrium  sorpt 

single,  constantly  emitting,  source  o 

which  can  be  placed  anywhere  on 

line  and  can  be  of  any  reasonable  v 

conserving  boundary  conditions  w 

highly  tailorable  time  distribution  ot 

centration  at  the  inlet  boundary;  ar 

tailorable   initial   distribution  on   (l 

model  constitutes  an  extension  and 

of  the  existing  literature.  Five  trar 

scenarios  are  presented:  (1)  a  com 

distributed   in   stair   step   fashion; 

source;  (3)  a  constant  rate  of  ent 

boundary;   (4)   and   inlet  boundary 

that  is  decaying  with  time;  and  (5) 

3,   and   4  specified   at   the   same  t 

abstract) 
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IAL    MOMENT     ANALYSIS     OF     THE 

SPORT  OF  KINETICALLY  ADSORBING 

TES  THROUGH  STRATIFIED 

FERS. 

.   Univ     at    Urbana-Champaign.    Newmark 

Engineering  Lab. 

imarv  bibliographic  entry  see  Field  5B. 
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THROUGH  POROUS  MEDIA  FROM  A 
5URIZED  SPHERICAL  CAVITY, 

Univ.,    Bandar   Seri    Begawan.    Dept.    of 
ma  tics. 

rimary  bibliographic   entry   see   Field   2G. 
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FRACTURING  METHODS:  THEIR  DE- 
PMENT  AND  USE, 

imarv  bibliographic  entry  see  Field  3B. 
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IATION    OF    DOWNWARD    LEAKAGE 
I  FLORIDA  LAKES, 

i  Museum  of  Natural  History,  Gainesville. 

)eev»y. 

logy  and  Oceanography  LIOCAH,  Vol.  33, 

part  1,  p  1308-1320,  November  1988.  7  fig,  2 

i  ref.  NSF  Grants  DAR  79-24812  and  DEB 


ptors:  'Florida,  *Lakes,  *Karst  hydrology, 
ige,  'Seepage,  Precipitation,  Lake  evapora- 
quifers.  Groundwater,  Florida. 

irst  lake  district  of  Florida  shares  hydrologic 
ties  with  certain  glaciated  districts  such  as 
ih  plains,  but  differs  from  most  well-watered 
i  in  losing  much  more  water  to  subsurface 
ts  than  to  surficial  runoff.  In  nutrient-load- 
xlels  that  begin  as  hydrologic  throughflow 
k  groundwater  inflow  and  outflow  are  corn- 
ignored  or  estimated  from  errors  of  closure 
er  budgets.  Such  models  are  inapplicable  to 
e  lakes,  unless  deep-seepage  outflow  can  be 
■ed.  Estimates  of  downward  leakage  from 
i  lakes  with  and  without  outlets  suggest  that 
itional  nutrient-loading  models  are  inappli- 
;o  any  lake  not  in  a  watertight  rock  basin, 
ward  leakage  is  measurable  during  months 
lake  level  falls  by  an  amount  exceeding  the 
Kipitation  deficiency.  To  measure  it,  USGS 
lata  for  20  lakes  were  compared  with  three 
>ets  of  mean  monthly  meteorological  meas- 
»ts.  Monthly  pan-evaporation  data  were 
led  10  lake  evaporation  by  factors  estimated 

Okeechobee.  Leakage  estimates  (geometric 
I  range  from  28.4  to  50.9  cm/yr  in  18  of  20 
two  exceptionally  astatic  lakes  gave  90.1  and 
nn/yr.  Presence  of  outlets  in  15  of  20  lakes 
no  detectable  difference  in  leakage.  Adding 
^tive  losses  (and  ignoring  surface  outflow  if 
esidence  times  for  the  20  lakes  averaged  2.67 
33  yr.  Florida  lake  levels  fluctuate  in  sym- 
wth  each  other  and  respond  with  little  or  no 

monthly  net   precipitation.    Longer   term 

»re  also  evident  and  are  more  highly  corre- 
ct!) artesian  pressure  in  the  deep  limestone 
■  than  with  meteorological  variables.  Few  if 

a  receive  direct  injections  from  this  aqui- 
o  artesian  influence  is  exerted  on  lakes  and 
'ater  tables  through  many  meters  of  surficial 

ocene)  deposits.  (Author's  abstract) 
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TIONS      BETWEEN      PRECIPITATION 
SHALLOW   GROUNDWATER   IN   ILLI- 

s  State  Water  Survey  Div.,  Champaign.  Cli- 
Jgy  and  Meteorology  Section. 
•fwgnon,  F.  A.  Huff,  and  C.  Hsu. 
U°f  Climate  JLCLEL,   Vol.1,  No.    12,  p 
.  December   1988.  7  fig,  6  tab,   12  ref 
?am  ATM  84-13043. 

'P'ors.   'Infiltration,    'Recharge,    'Ground- 
level,  'Groundwater,   'Precipitation,   'Illi- 
™er<,,  Mathematical  equations,  Soil  physi- 
'<*""*•  Loess,  Wells,   Statistical   analysis, 
udles'  Drought,  Groundwater  movement. 


The  statistical  relationships  between  monthly  pre- 
cipitation (P)  and  shallow  groundwater  levels 
(GW)  in  20  wells  scattered  across  Illinois  with  data 
for  1960-84  were  defined  using  autoregressive  inte- 
grated moving  average  (ARIMA)  modeling.  A  lag 
of  1  month  between  P  to  GW  was  the  strongest 
temporal  relationship  found  across  Illinois,  fol- 
lowed by  no  (0)  lag  in  the  northern  two-thirds  of 
Illinois  where  mollisols  predominate,  and  a  lag  of  2 
months  in  the  alfisols  of  southern  Illinois.  Spatial 
comparison  of  the  20  P-GW  correlations  with  sev- 
eral physical  conditions  (aquifer  types,  soils,  and 
physiography)  revealed  that  the  parent  soil  materi- 
als of  outwash  alluvium,  glacial  till,  thick  loess  (> 
or  =  2.1  m),  and  thin  loess  (>  2.1)  best  defined 
regional  relationships  for  drought  assessment. 
Equations  developed  from  ARIMA  using  1960-79 
data  for  each  region  were  used  to  estimate  GW 
levels  during  the  1980-81  drought,  and  estimates 
averaged  between  25  and  45  cm  of  actual  levels. 
These  estimates  are  considered  adequate  to  allow  a 
useful  assessment  of  drought  onset,  severity,  and 
termination  in  other  parts  of  the  state.  The  tech- 
nique and  equations  should  be  transferrable  to  re- 
gions of  comparable  soils  and  climate.  (Author's 
abstract) 
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HYDROGEOCHEMICAL  PROCESSES  IN- 
VOLVED IN  SALT-DISSOLUTION  ZONES, 
TEXAS  PANHANDLE,  U.S.A., 

Texas  Univ.,  Austin.  Bureau  of  Economic  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2K. 
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DEWATERING  OPTIMIZATION  USING  A 
GROUNDWATER  FLOW  MODEL  AT  THE 
WHITEWOOD  OPEN-PIT  COAL  MINE,  AL- 
BERTA, 

Monenco  Consultants  Ltd.,  Calgary  (Alberta). 
For  primary  bibliographic  entry  see  Field  4B. 
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FIRST  R.  M.  HARDY  MEMORIAL  LECTURE: 
FRACTURE  LINEAMENT  RESEARCH  AND 
APPLICATIONS  ON  THE  WESTERN  CANADI- 
AN PLAINS, 

Mollard  (J.D.)  and  Associates  Ltd.,  Regina  (Sas- 
katchewan). 

For  primary  bibliographic  entry  see  Field  7C. 
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HYDROGEOLOGICAL  FACTORS  INFLUENC- 
ING WELL  PRODUCTIVITY  IN  THE  CRYS- 
TALLINE ROCK  REGIONS  OF  GEORGIA, 

Georgia  Univ.,  Athens.  Dept.  of  Geography. 
G.  A.  Brook. 

Southeastern  Geology  SOGEAY,  Vol.  29,  No.  2,  p 
65-81,  December  1988.  8  fig,  4  tab,  15  ref.  Dept.  of 
the  Interior  project  G-836(04). 

Descriptors:  'Geohydrology,  'Well  yield,  'Crys- 
talline rocks,  'Georgia,  'Geological  fractures, 
'Groundwater  hydrology,  Bedrock,  Geologic  for- 
mations, Rocks,  Wells,  Geohydrology,  Cost  analy- 
sis, Aerial  photography,  Mapping. 

Fracture-trace-mapping  techniques  were  used  to 
assess  the  influence  of  bedrock  lithology  and  frac- 
ture characteristics  on  well  productivity  and  to 
develop  quantitative  models  that  can  be  used  to 
calculate,  within  reasonable  limits,  possible  well 
productivities  based  on  site  characteristics.  Data 
on  257  wells  in  the  Georgia  Blue  Ridge  and  Pied- 
mont provinces  revealed  that  well  productivity 
(PROD)  was  not  related  to  bedrock  lithology  but 
did  decrease  significantly  (R  squared  =  0.34)  with 
increasing  well  depth  (DEPTH).  The  detailed 
study  of  29  wells  demonstrated  that  well  produc- 
tivity was  determined  both  by  well  depth  and  by 
the  distance  between  the  well  and  a  fracture  trace 
intersection  (DISTIN)  mapped  on  aerial  photo- 
graphs. The  relationship:  ln(PROD)  =  5.08- 
0.00132  (5  x  DEPTH  +  DISTIN)  explained  81% 
of  the  variation  in  well  productivity.  This  model 
suggests  that,  per  foot  of  change,  DEPTH  has  5 
times  the  effect  on  well  productivity  as  DISTIN. 
However,  because  the  range  in  DISTIN  values 


Groundwater — Group  2F 

was  5  times  the  range  in  DEPTH  values,  these  two 
variables  appeared  to  have  an  approximately  equal 
effect  on  well  productivity  in  the  areas  examined. 
The  model  indicates  that  to  increase  the  likelihood 
of  a  high  yield,  and  to  reduce  the  depth  and 
therefore  the  cost  of  obtaining  a  desired  water 
supply,  wells  excavated  in  the  crystalline  rocks  of 
Georgia  should  be  located  as  close  as  possible  to  a 
fracture  trace  intersection  visible  on  aerial  photo- 
graphs. (Author's  abstract) 
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BAROMETRIC  TIDES  IN  PARTLY-SATURAT- 
ED CONFINED   AQUIFERS   IN   BOTSWANA, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

J.  J.  de  Vries,  and  A.  Gieske. 

Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 

p  17-32,  December  30,  1988.  7  fig,  1  tab,  15  ref, 

append. 

Descriptors:  'Barometric  tides,  'Atmospheric 
pressure,  'Tides,  'Botswana,  'Confined  aquifers, 
'Boreholes,  'Aquifers,  'Water  level  fluctuations, 
Hydraulics,  Water  table,  Water  pressure,  Physical 
properties,  Model  studies,  Flow,  Vertical  flow, 
Porosity,  Conductivity. 

Barometric  fluctuations  in  Botswana  are  dominat- 
ed by  atmospheric  tides  with  frequency  compo- 
nents of  6,  8,  12,  and  24  h,  as  well  as  quasi-periodic 
components  with  a  periodicity  of  4-7  days.  These 
tides  cause  periodic  water  level  fluctuations  in  the 
majority  of  the  boreholes  in  fracture  aquifers. 
Many  of  these  aquifers  are  partly  saturated  and 
show  free  water  table  characteristics,  but  are  sepa- 
rated from  direct  atmospheric  influence  by  less- 
pervious  beds  near  the  surface.  The  barometric 
effect  is  caused  by  an  imbalance  between  the  water 
pressure  change  in  the  well  and  in  the  aquifer.  A 
theoretical  model  is  presented  that  includes  the 
compression  of  the  aquifer  and  the  associated  verti- 
cal flow  through  the  aquifer  to  the  water  table. 
The  model  qualitatively  explains  the  observed  fre- 
quency-dependent phase  and  amplitude  response. 
The  generally  observed  strong  barometric  effects 
are  explained  by  a  combination  of  high  porosity 
and  low  conductivity.  (Author's  abstract) 
W89-08110 


DEFINITION    OF    A    CAPTURE    ZONE    FOR 
SHALLOW  WATER  TABLE  LAKES, 

Western   Australia   Univ.,    Nedlands.    Centre   for 

Water  Research. 

For  primary  bibliographic  entry  see  Field  2A. 
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GEOCHEMISTRY  OF  COLD  C02-RICH 
SPRINGS  OF  THE  SCUOL-TARASP  REGION, 
LOWER  ENGADINE,  SWISS  ALPS, 

Geneva  Univ.  (Switzerland).  Dept.  of  Mineralogy. 
P.  Wexsteen,  F.  C.  Jaffe,  and  E.  Mazor. 
Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 
p  77-92,  December  30,  1988.  7  fig,  4  tab,  20  ref. 
Swiss  National  Science  Foundation  Projects  2.373- 
0.84,  2.064-0.86. 

Descriptors:  'Geochemistry,  'Cold  springs,  'Min- 
eral springs,  'Swiss  Alps,  'Carbon  dioxide, 
'Springs,  Water  temperature,  Bicarbonates,  Calci- 
um, Sodium,  Chlorides,  Magnesium,  Sulfates, 
Mixing,  Chemical  composition,  Rocks,  Helium, 
Carbon. 

A  study  of  C02-rich  (up  to  3000  mg/L)  mineral 
(up  to  460  meq/L  total  dissolved  ions)  and  cold  (2- 
9  C)  springs  of  the  Lower  Engadine  region  in  the 
Swiss  Alps  indicated  the  existence  of  three  distinct 
geochemical  groups:  (1)  Ca-HC03  water,  (2)  Na- 
HC03,  CI  water,  and  (3)  Na,  Mg-HC03,  S04 
water.  In  each  water  group,  local  mixing  was 
observed  between  a  mineral  endmember  of  a  pre- 
1953  age  and  a  fresh,  post-1953,  endmember.  All 
the  spring  waters  appear  to  be  of  shallow  origin 
and  derived  from  local  precipitation.  The  chemical 
composition  is  reached  by  local  water-rock  inter- 
actions, induced  by  C02,  which  ascends  as  a  gase- 
ous phase  that  emerges  in  mofettes  and  gets  locally 
dissolved  in  shallow  groundwater.  The  C02  is  of 
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crustal  origin,  as  indicated  by  accompanying  He3/ 
He4  values  of  0.1  of  the  atmospheric  value,  and 
delta  C13  of  around  -4%  (PDB)  (decomposition  of 
manne  carbonates  and/or  carbonates  associated 
with  rocks  belonging  to  an  ophiohtic  suite).  (Au- 
thor's abstract) 
W89-08113 
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VELOCITY  AND  LONGITUDINAL  DISPERSI- 
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Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 
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Journal  of  Hydrology  JHYDA7  Vol.  104  No.  1-4, 
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Descriptors:  'Groundwater  movement  'Soil 
water,  'Pore  water,  'Dispersivity,  Sand,  Bro- 
mides, Chlorides,  Deuterium,  Velocity,  Organic 
carbon,  Clays,  Hydrodynamics. 

Dispersivity  was  measured  as  a  function  of  pore 
water  velocity  for  saturated  columns  of  sandy  soil 
from  breakthrough  curves  of  pulse  injections  of 
bromide,  chloride*,  and  deuterated  water.  Organic 
carbon  contents  of  the  so.ls  ranged  from  1  to  10%^ 
Pore  water  velocities  ranged  from  10  to  4500  cm/d 
and  mechanical  dispersivities  from  0.02  to  0.7  cm. 
The  halides  and   D20  showed   identical  elution 
behavior  in  columns  packed  with  sandy  soils  of 
low  organic  carbon  content.   At  higher  organic 
carbon  and  clay   contents,   charge  exclusion  in- 
creased the  dispersion  of  D20  ,n  so.l  relative  to 
that  of  the  halides.  Data  were  fitted  by  Hiby  s 
equation  (Hiby,  1962),  describing  the  nontosarty 
between  the  longitudinal  hydrodynamic  dispersi- 
vity  and  pore  water  velocity  in  columns  packed 
with  glass  spheres.  Below  2  sq  cm/d,  the  longitudi- 
nal hydrodynamic  dispersion  coefficient  was  domi- 
nated by  molecular  diffusion  and  dispersivity  de- 
creased with  increasing  pore  water  velocity.  In  the 
region  above  2  sq  cm/d,  mechanical  dispersion  was 
dominant  and  dispersivity  increased  with  increas- 
ing pore  water  velocity.  From  extrapolation  of  the 
data  obtained  for  this  region,  it  follows  that  effects 
of  flow  rate  on  dispersivity,  though  smal  ,  are  still 
measurable  for  dispersion  coefficients  up  to  1-1U  sq 
m/d.  (Author's  abstract) 
W89-08119 

REGIONAL  HYDROGEOLOGY  OF  THE  SILU- 
RIAN AND  ORDOVICIAN  SEDIMENTARY 
ROCK  UNDERLYING  NIAGARA  FALLS,  ON- 
TARIO,  CANADA,  ,.  ,_  , 

National  Water  Research  Inst.,  Burlington  (Ontar- 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08121 


DETERMINATION  OF  AN  OPTIMAL  AQUI- 
FER YIELD,  WITH  SALT  LAKE  COUNTY  AP- 
PLICATIONS,  .,         . 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

B.  O.  Elwell,  and  U.  Lall. 

Journal  of  Hydrology  JHYDA7  Vol.  104  No  1-4 
p  273-287,  December  30,  1988.  2  fig,  4  tab,  11  ref. 
Office  of  Water  Resources  Research,  Dept.  ot  the 
Interior  Contract  14-08-0001-1072. 

Descriptors:  'Well  yield,  'Salt  Lake  County, 
•Utah  'Aquifers,  'Model  studies,  Drawdown, 
Water'  rights,  Water  quality,  Water  quality  man- 
agement, Water  demand,  Optimization,  Pumping, 
Piezometric  head. 

The  need  to  consider  relationships  between  the 
yield  developed  and  aquifer  drawdown,  as  well  as 
water  rights,  water  quality  and  demand  constraints 
complicates  the  assessment  of  firm  yield  for  an 
aquifer.  An  optimization  model  that  considers 
these  factors  is  presented  to  aid  the  evaluation  of 
an  aquifer's  firm  yield.  The  objective  of  the  model 
,s  to  maximize  the  annual  yield  from  a  system  of 
wells  while  meeting  a  set  of  constraints  that  in- 
clude: (1)  meeting  the  demands  of  each  water 
supply  agency;  (2)  restricted  steady-state  aquifer 
drawdowns;  (3)  maintenance  of  water  quality;  and 


(4)  satisfaction  of  a  prescribed  water  rights  struc- 
ture The  decision  variables  of  the  model  are  the 
annual  pumping  rates  at  each  candidate  well  site, 
and  the  piezometric  heads  at  each  location  of  inter- 
est An  application  of  the  model  to  the  Salt  Lake 
County  aquifer  system  is  presented.  Parametric 
assessments  of  the  impact  of  the  above  constraints 
on  the  maximal  steady-state  yield  of  the  aquifer 
system  are  performed.  (Author's  abstract) 
W  89-08 124 


REMEDIAL  ACTIONS  UNDER  VARIABILITY 
OF  HYDRAULIC  CONDUCTIVITY, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

For'  primary   bibliographic   entry   see  Field   5G. 

W 89-08 128 


SUBSURFACE  WATER  IN  RIVER  BEDS  AS 
SOURCE  OF  RURAL  WATER  SUPPLY 
SCHEMES,  „      .  .   mA 

Centre   for   Water   Resources   Development   and 
Management,  Calicut  (India).  Ground  Water  Div. 
For  primary  bibliographic  entry  see  Field  2b. 
W89-08166 
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HYDROLOGIC  AND  GEOLOGIC  FACTORS 
AFFECTING  LAND  SUBSIDENCE  NEAR 
ELOY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

For  primary  bibliographic  entry  see  Field  2F. 
W89-07031 


SIMULATION  OF  TRICKLE  IRRIGATION,  AN 
EXTENSION  TO  THE  U.S.  GEOLOGICAL  SUR- 
VEY'S COMPUTER  PROGRAM  VS2D, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

Arable  from  Books  and  Open  File JReP°rt  ■ Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4U80, 
1987.  61p,  7  fig,  1  tab,  18  ref. 

Descriptors:  'Soil  water,  'Trickle  irrigation,  'Sim- 
ulation analysis,  'Model  studies,  'Computer  pro- 
grams, Porous  media,  Soil  porosity,  Ponding,  Satu- 
rated flow. 


Descriptors:  'Groundwater,  'GroundwaU 
ment,  'Geohydrology,  'Geology,  'En{ 
geology,  'Soil  dynamics,  Soil  properties 
Moisture  stress,  Porosity,  Soil  porosity,  P< 
ity  Hydraulic  permeability,  Fracture  pern 
Mi'neralology,  Pore  size,  Pore  pressure. 

The  variation  in  the  properties  and  bel 

soils  and  rocks  brought  about  by  changes 

ture  content,  and  associated  changes,  I* 

effective  stress,  and  by  the  dissolution  ol 

the  rock  or  soil  mass  is  reviewed.  Pon 

permeability  are  the  two  most  importai 

governing  the  accumulation,  migration  a 

bution    of    groundwater.     However     b 

change  within  a  rock  or  soil  mass  in  the 

its  geological  evolution.  The  amount  of 

contained  within  a  soil  or  rock  is  a  func 

porosity,  the  availability  of  water  and  tto 

ogy  of  the  material.  The  mechanical  be 

some  soils  and  rocks  is  very  sensitive  to  i 

moisture  to  the  extent  that  significant  c 

volume,  porosity,  strength  and  other  i 

accompany  wetting  and  drying.  The  mo 

groundwater  within  rock  masses  comp 

significant  proportion  of  soluble  minera 

major  control  over  their  removal  in  sol 

actual  site  of  dissolution  is  often  control 

presence  of  rock  mass  discontinuities 

variation  in  mass  permeability,  includin 

meability  clay  seams.  The  amount  of  i 

moved  from  the  rockmass  depends  mai 

rate  of  flow,  quantity,  temperature  and 

of  the  water  passing  through  it.  (See  al 

(White-Reimer-PTT) 

W89-07179 

GEOPHYSICAL  PREDICTION  O 
FLOW  IN  SEDIMENTS, 

Nottingham  Univ.  (England).  Dept.  c 
For  primary  bibliographic  entry  see 
W  89-072 12 

IN-SITU   TREATMENT   OF   PENU 
PHENOL  CONTAMINATED  SOIX 
INDUCED    ANAEROBIOSIS    AND 
MENTATION    WITH    ANAEROBIC 
SLUDGE,  J 

Michigan  State  Univ.,  East  Lansing.  D 
and  Soil  Sciences. 

For  primary  bibliographic  entry  se< 
W89-07269 


A  method  is  presented  for  simulating  water  move- 
ment through   unsaturated   porous  media   in   re- 
sponse to  a  constant  rate  of  application  from  a 
surface  source.  Because  the  rate  at .which i  water 
can  be  absorbed  by  soil  is  limited,  the  water  will 
pond;  therefore  the  actual  surface  area  over  which 
the  water  is  applied  may  change  with  time  and  in 
general  will  not  be  known  beforehand.  An  iterative 
method  is  used  to  determine  the  size  of  this  ponded 
aTea  at  any  time.  This  method  will  be  most  useful 
for  simulating  trickling  irrigation,  but  also  may  be 
of  value  for  simulating  movement  of  water  is  soils 
as  the  result  of  an  accidental  spill.  The  method  is 
an  extension  to  the  finite  difference  computer  pro- 
gram VS2D  developed  by  the  U.S.  Geological 
Survey,  which  simulates  water  movement  through 
variably  saturated  porous  media.  The  simulated 
region  can  be  a  vertical,  2-dimenstonal  cross  sec- 
tion for  treatment  of  a  surface  line  source  or  an 
axially   symmetric,    3-dimensional   cylinder   for   a 
point  source.  Five  test  problems,  obtained  from  he 
literature,  are  used  to  demonstrate  the  ability  of  the 
method  to  accurately  match  analytical  and  experi- 
mental results.  (Author's  abstract) 
W 89-07079 

RFVIEW  OF  THE  ENGINEERING  BEHAV- 
IOUR OF  SOILS  AND  ROCKS  WITH  RESPECT 
TO  GROUNDWATER, 

Teesside   Polytechnic,   Middlesbrough   (England). 

Dept.  of  Civil  Engineering. 

F.  G.  Bell,  J.  C.  Cripps,  and  M.  G.  Culshaw. 

IN:  Groundwater   in   Engineering  Geology,  Tne 

Geological  Society,  London.  1986.  p  1-23,  8  tab,  7 

fig,  77  ref. 


ENHANCED  PHOTOLYSIS  OF  BR< 
SOILS  USING  METHYLENE  BLUE 

Tennessee     Technological     Univ., 
Center  for  the  Management,  Utilizati 
tection  of  Water  Resources. 
For  primary  bibliographic  entry  see  t 
W 89-07 3 32 

DIFFERENTIAL  EFFECTS  OF  ARS 
ARSENATE  TO  DROSOPHILA  M 
TER  IN  A  COMBINED  ADULT 
MENTAL  TOXICITY  ASSAY, 

Stern  Coll.  for  Women,  New  York. 

logical  Sciences. 

For  primary  bibliographic  entry  see  t 

W89-07592 

MOVEMENT  OF  MELTWATER 
BASINS,  „  .  „ 

Uppsala  Univ.  (Sweden).  Dept.  of  H; 
For  primary  bibliographic  entry  see  I 
W89-07626 

FLOW  THROUGH  POROUS  ME1 
PRESSURIZED  SPHERICAL  CAV 

Brunei  Univ.,  Bandar  Sen  Begav 
Mathematics. 

D.  Lockington,  M.  Hara,  W.  Hogart 
Parlange.  ,,;dci 

Water  Resources  Research  WRbt 
No   2,  p  303-309,  February  1989. 
ref   append.  School  of  Australian 
Studies  grant  ARCS  F85161771. 
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nplors:  ♦Groundwater  movement,  *Model 
«,  'Porous  media,  'Diffusivity,  *Soil  water, 
lematical  models,  Absorption,  Gravity  flow, 
Icle  irrigation.  Loam,  Flow. 

saturated-unsaturated  flow  generated  by  in- 
»g  water  into  a  soil  from  a  pressurized  spheri- 
:avity  is  modeled  mathematically.  Approxi- 
solutions  are  obtained  analytically  for  arbi- 
pressure  head  when  the  soil  water  diffusivity 
s  rapidly  with  water  content.  In  particular, 
-elationship  between  the  cavity  pressure  and 
dative  absorption  is  established,  and  formulae 
le  position  of  the  saturation  and  wetting  fronts 
Jerived.  The  accuracy  of  these  results  im- 
ts  with  increasing  cavity  pressure.  Conse- 
tly,  they  are  compared  with  a  numerical  solu- 
sbtained  for  the  case  of  flow  through  Hanford 
,■  loam  when  the  cavity  pressure  is  zero.  The 
ions  prove  to  be  in  excellent  agreement.  The 
> -state  solution  is  used  to  evaluate  gravity 
ts.  The  formulas  can  be  applied  injection 
ems,  particularly  subsurface  trickle  irrigation. 
tor's  abstract) 
07765 


OR  TRANSPORT  DURING  SOLUTION 
'LACEMENT  IN  SOILS, 

jrnia  Univ.,  Davis.  Dept.  of  Land,  Air  and 

r  Resources. 

.  Grismer. 

science  SOSCAK,  Vol.  146,  No.  4,  p  215-220, 

Ixr  1988.  6  fig,  1  tab,  14  ref. 

riptors:  'Unsaturated  flow,  'Soil  water,  *Nu- 
al  analysis,  'Soil  gases,  Unsaturated  zone, 
sion  coefficient,  Solute  transport,  Mathemati- 
odels.  Absorption,  Infiltration. 

impact  of  vapor  transport  processes  to  solu- 
iisplacement  in  unsaturated  soils  was  exam- 
ining numerical  simulation  techniques  and  an 
imentally  based  liquid-vapor  diffusivity  func- 
At  initial  water  contents  within  the  range  at 
i  vapor  transport  processes  dominate  the 
i-vapor  diffusivity  (DVL)-volumetric  water 
nt(theta)  function,  invading  solution  concen- 
n«  and  calculated  displacement  front  positions 
ubstantially  increased  when  vapor  transport 
sses  are  included  relative  to  liquid-only  trans- 
conditions.  These  effects  diminish  rapidly  as 
ntial  water  content  of  the  soil  approaches  a 
content  marking  the  end  of  the  vapor-trans- 
lominant  region  of  the  DVL(theta)  function. 
nc  water  content  values  defining  when  vapor 
»rt  processes  may  be  important  to  the  dis- 
mem  study  of  interest  depend  on  the  imposed 
l*ry  flux  and  the  DVL(theta)  function  appro- 
for  the  soil  conditions  considered.  Signifi- 
of  these  processes  to  solution  displacement 
Is  depends  on  the  extent  to  which  liquid  and 
I  transport  is  possible  under  such  relatively 
oditions.  It  is  theorized  that  in  such  dry  soils 
films  adsorbed  to  soil  particles  may  be  im- 
e,  as  well  as  of  ionic  charge  sufficient  to 
t  solute  mobility.  (Geieer-PTT) 
078O3 


No.  1-4,  p  385-406,  September-October  IS 
4  tab. 


jCT  OF  LIMING  AND  PHOSPHATE  AD- 
ONS    ON    SULPHATE     LEACHING     IN 

'  Univ.,  Palmerston  North  (New  Zealand), 
•ier  and  Lime  Research  Centre. 
OTSTW?'  biblio8raPhic  entry  see  F'e'd  5B. 


™°^vOF  SOIL  ALUMINIUM  BY  ACID 

SSALrz?™TUCATI°NS    F°R 

UlJ  cral,  cUniv-    Wageningen    (Netherlands), 
ot  soil  Science  and  Geology, 
jnmary  bibliographic  entry  see  Field  5B. 


nJ^  OF  THREE  EXPERIMENTAL 
f  :£^v°^OGY  APPROACHES  TO  ACID 
RATION  IN  HEADWATER  STREAMS, 

Arnold,  W.  D.  Skinner,  and  D.  E.  Spotts. 
'<  Air,  and  Soil  Pollution  WAPLAC,  Vol  41 


Descriptors:  'Liming,  'Acid  rain  effects,  'Streams, 
'Acidic  water,  'Water  quality,  'Dosing  devices, 
Headwater  streams,  Mountain  streams,  Trout,  Hy- 
drogen ion  concentration. 

Although  powered  dosing  devices  may  be  effec- 
tive in  regulating  pH  and  acid  neutralizing  capac- 
ity in  acid-sensitive  streams,  their  high  costs  and 
maintenance  requirements  may  make  them  unsuit- 
able for  most  sites.  Three  alternative  approaches 
were  tried  on  a  mountain  trout  stream  with  pH  4.5 
to  5.3  and  essentially  no  acid  neutralizing  capacity. 
The  first  approach,  which  consisted  of  a  barrier  of 
wire  gabions  filled  with  limestone  chunks  across 
the  stream,  raised  pH  about  0.5  unit  for  about  2 
weeks.  Its  effect  then  became  undetectable.  Effec- 
tiveness could  have  been  improved  by  using  high- 
Ca  stone  of  more  uniform  size  and  improving  the 
control  of  leaf  accumulation.  No  biological  effects 
of  the  device  were  detected.  The  second  approach, 
which  consisted  of  metal  mesh  baskets  fed  by 
gravity  with  soda  ash  briquettes,  worked  well  in 
raising  pH  as  much  as  1.5  units  and  acid  neutraliz- 
ing capacity  by  as  much  as  40  microeq/L  for 
several  months.  However,  it  proved  difficult  to 
provide  adequate  replenishment  to  keep  flow-regu- 
lated devices  operating  during  high  flow  periods. 
The  third  approach,  used  to  reduce  soda  ash  con- 
sumption, consisted  of  testing  devices  that  dis- 
solved the  briquettes  in  an  enclosed  chamber  and 
feeding  the  concentrated  sodium  carbonate  solu- 
tion into  the  stream.  These  devices  provided  ade- 
quate neutralization  when  operating  properly  but 
frequently  failed  due  to  pipe  clogging  and  to  the 
hardening  of  the  briquettes  into  a  solid  mass.  Stud- 
ies of  benthic  invertebrate  drift  and  abundance 
associated  with  the  soda  ash  treatment  showed  no 
significant  effect  in  a  few  hours  or  in  60  days. 
(Author's  abstract) 
W89-07896 


CALIBRATION    AND    USE    OF    PRESSURE 
TRANSDUCER  IN  SOIL  HYDROLOGY, 

Georgia   Univ.,    Athens.    School   of  Forest   Re- 
sources. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-07933 


RECOVERY    OF    DNA    FROM    SOILS    AND 
SEDIMENTS, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08034 


Water  In  Soils — Group  2G 

7  fig,  nated  flow.  Instead  of  piston-like  flow,  downward 
flow  through  macropores  takes  place.  As  a  conse- 
quence, the  ponding  infiltration  experiment  does 
not  supply  theoretically  assumed  constants.  (Au- 
thor's abstract) 
W89-08109 


CHANGES  OF  STEADY-STATE  INFILTRA- 
TION RATES  IN  RECURRENT  PONDING  IN- 
FILTRATION EXPERIMENTS, 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Dept.  of 

Drainage  and  Irrigation. 

M.  Cislerova,  J.  Simunek,  and  T.  Vogel. 

Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 

p  1-16,  December  30,   1988.  8  fig,  4  tab,  22  ref. 

Descriptors:  'Soil  moisture,  'Infiltration  rate, 
'Ponding,  'Brown  soils,  'Acidic  soils,  Flow, 
Gravity  flow,  Moisture  content,  Hydraulics. 

Measurements  of  ponding  infiltration  were  carried 
out  for  three  years  on  a  regular  grid  of  a  small 
experimental  area  to  study  the  variability  of  infil- 
tration and  soil  hydraulic  characteristics  in  the 
Volynka  River  watershed  (Czechoslovakia).  Ex- 
periments on  coarse  acid  brown  soils  (Cambisol) 
show  that  the  steady-state  infiltration  rate  depends 
on  the  initial  moisture  content,  which  is  in  contrast 
with  the  theory.  The  effect  is  observed  on  three 
different  scales:  (1)  in  the  field  at  randomly  chosen 
places  near  the  grid  points  of  a  network  for  two 
recurrent  days  under  various  initial  moisture  con- 
tent; (2)  in  the  field,  in  cylinders  installed  at  fixed 
places  for  several  measurements  under  different 
initial  moisture  content;  and  (3)  on  undisturbed 
samples  taken  to  the  laboratory,  where  also  the 
outflow  of  the  sample  was  observed.  The  effect  is 
most  apparent  in  repetitive  ponding  infiltration  ex- 
periments and  is  ascribed  to  trapped  air  which 
alters  the  volume  available  for  the  gravity  domi- 


INFLUENCE  OF  SCALE  OF  MEASUREMENT 
ON  THE  SPATIAL  AND  TEMPORAL  VARIA- 
BILITY OF  THE  PHILIP  INFILTRATION  PA- 
RAMETERS-AN  EXPERIMENTAL  STUDY  IN 
AN  AUSTRALIAN  SAVANNAH  WOODLAND, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Townsville  (Australia).  Div.  of  Soils. 
J.  Williams,  and  M.  Bonell. 

Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 
p  33-51,  December  30,  1988.  6  fig,  6  tab,  31  ref. 
Australian  Research  Grants  Scheme  grants 
E7915681,E8116007. 

Descriptors:  'Statistical  analysis,  'Infiltration, 
'Spatial  distribution,  'Temporal  distribution, 
'Australia,  Rainfall,  Flow,  Overland  flow,  Hy- 
draulic conductivity,  Hydrology,  Catchment  areas, 
Ponding. 

In  a  Eucalypt  woodland  on  massive  oxic  soils  in 
Australia,  the  rainfall  and  overland  flow  were  re- 
corded as  functions  of  time  along  a  sequence  of 
adjacent  unbounded  troughs  and  used  to  estimate 
cumulative  infiltration  as  a  function  of  time.  From 
time  to  commencement  of  runoff,  these  processes 
were  well  described  by  the  two-parameter  Philip 
infiltration  equation  which  yields  estimates  of  the  S 
and  A  parameters.  For  relatively  large  elements  of 
the  natural  landscape,  A  and  K  (acid  saturated 
hydraulic  conductivity)  were  estimated  and  com- 
pared with  similar  estimates  made  using  Talsma 
infiltration  rings.  The  Talsma  ring  estimates  of  S, 
A,  and  K  parameters  for  both  the  tussock  and  bare 
soil  areas  were  much  more  variable  in  both  space 
and  time  than  those  estimated  from  the  surface 
hydrology  of  the  large  field  plots.  The  spatial 
variability  of  these  large  plots  was  shown  to  be 
quite  small.  Temporal  variability,  however,  was 
significant.  It  is  suggested  that  many  of  the  appar- 
ently intractible  problems  of  field  spatial  variabili- 
ty, characteristically  associated  with  soil  infiltra- 
tion properties,  are  due  to  an  inappropriate  scale  of 
measurement.  Such  problems  could  perhaps  be  re- 
solved by  careful  analysis  of  surface  hydrology  of 
large  plots  or  small  catchments  that  are  sufficiently 
large  relative  to  the  characteristic  length  of  the 
repetitive  unit  for  the  soil  surface.  (Author's  ab- 
stract) 
W89-08111 


EFFECT  OF  SMALL  DENSITY  CHANGES  ON 
THE  MOVEMENT  OF  WATER  THROUGH  AN 
UNSATURATED  SAND, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Civil 
and  Structural  Engineering. 
J.  C.  Miles,  H.  R.  Thomas,  and  J.  Abrishami. 
Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4 
p  93-110,  December  30,  1988.  12  fig,  2  tab,  32  ref. 

Descriptors:  'Unsaturated  flow,  'Model  studies, 
'Soil  water,  'Flow,  'Density,  *Sand,  Hydraulic 
conductivity,  Moisture  content,  Water  pressure, 
Wetting,  Hysteresis,  Simulation,  Drying,  Numeri- 
cal models. 

The  parameters  used  to  describe  the  flow  of  water 
through  an  unsaturated  medium,  namely,  hydraulic 
conductivity  and  moisture  content  variations  with 
pressure,  have  been  determined  for  a  medium  sand. 
For  the  hydraulic  conductivity-pressure  relation- 
ship, the  full  hysteresis  loop  is  presented  for  two 
different  dry  densities.  In  addition,  a  wetting  curve 
derived  by  others  is  also  presented.  For  the  mois- 
ture content-pressure  relationship,  the  full  hystere- 
sis loop  is  presented  for  only  one  dry  density.  A 
drying  curve  derived  by  others  is  also  presented. 
To  provide  a  check  on  the  parameter  curves,  a 
series  of  numerical  simulations  of  flow  experiments 
was  undertaken  using  a  finite  element  program. 
One  of  the  simulations  is  presented  for  a  flow 
experiment  which  involves  both  wetting  and 
drying  of  the  sand.  It  is  shown  that  the  simulation 
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is  accurate,  thus  giving  confidence  in  the  parame- 
ter curves.  (Author's  abstract) 
W89-08114 

TEMPORAL  PATTERNS  AND  SPATIAL 
SCALE  OF  SOIL  WATER  VARIABILITY  IN  A 
SMALL  HUMID  CATCHMENT, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

T.  Zhang,  and  R.  Berndtsson. 

Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 

p   111-128,   December   30,    1988.    10  fig,   32  ref. 

Descriptors:  "Temporal  distribution,  "Spatial  dis- 
tribution, *Soil  water,  "Catchment  areas,  "Mois- 
ture content,  Correlation  analysis,  Aeration  zone, 
Soil  profile,  Time  series  analysis,  Hydrology. 

Temporal  and  spatial  variability  of  soil  water  con- 
tent on  mainly  two  different  scales  was  visualized 
by  means  of  correlation  analyses.  The  soil  water 
data  were  collected  at  seven  sites  near  Lund  in 
southern  Sweden  for  a  period  of  about  10  years. 
The  spatial  variability  of  soil  water  in  the  unsatu- 
rated zone  is  illustrated  and  discussed  from  the 
aspects  of  interdepth,  intersite,  and  temporal 
changes,  respectively.  The  results  in  terms  of  the 
correlation  structure  show  an  increase  in  spatial 
variability  when  depth  increases.  Three  soil  layers 
with  different  patterns  of  variability  are  identified: 
0-60  60-140,  and  140-240  cm.  It  is  concluded  that 
the  mean  time  series  values  of  the  soil  water  con- 
tent do  not  differ  significantly  within  horizontal 
distances  of  about  10-20  m.  For  distances  °f  about 
1100  m,  this  variation  may  be  more  than  5%  by 
volume  in  absolute  values.  Higher  spatial  variabili- 
ty is  noted  during  the  summer  period  (May-Sep- 
tember). (Author's  abstract) 
W89-08115 

RELATIONSHIP  BETWEEN  PORE  WATER 
VELOCITY  AND  LONGITUDINAL  DISPERSI- 
VITY  OF  CIX-),  BR(-),  AND  D20  IN  SOILS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08119 

PHYSICO-CHEMICAL  BASIS  FOR  THE  CAP- 
ILLARY BARRIER  EFFECT, 

Kemakta  Konsult  A.B.,  Stockholm  (Sweden). 
A.  Rasmuson,  and  J.  Eriksson. 
Nordic  Hydrology  NOHYBB,  Vol.  19,  No.  5,  p 
281-292,  1988.7  fig,  1  tab,  13  ref. 

Descriptors:  "Infiltration,  "Waste  disposal,  "Soil 
water,  "Hazardous  materials,  "Barriers,  "Percola- 
tion, "Capillarity,  Sand,  Hydrologic  properties, 
Stratification,  Capillary  water,  Percolation,  Phy- 
sico-chemical properties. 

The  capillary  barrier  concept,  using  fine  and 
coarse  soil  layers  to  reduce  water  infiltration  into 
piles  of  hazardous  wastes,  is  investigated  theoreti- 
cally A  detailed  account  of  the  hydrological  and 
physico-chemical  basis  for  the  phenomenon  is 
given.  It  is  established  that  the  capillary  barrier 
will,  in  practice,  only  function  if  the  fine  layer 
remains  somewhat  unsaturated,  i.e.,  the  upper  men- 
isci exist  and  no  ponding  over  the  fine  layer 
occurs.  Accordingly,  water  reaching  the  fine  layer 
must  be  transported  laterally  within  this  layer.  The 
pressure  conditions  are  dependent  on  the  length  ot 
the  interface,  the  slope  of  the  interface,  the  thick- 
ness of  the  fine  layer,  the  type  of  soil  in  the  fine 
layer,  the  water  influx  at  the  surface,  and  the  total 
volume  of  water  infiltrated  during  an  infiltration 
event  A  simple  estimate  shows  that  the  capillary 
barrier  concept  is  feasible  only  for  small  heaps 
with  steep  interfacial  slopes.  (Author's  abstract) 
W89-08134 


SOIL  WATER  IMPROVEMENT  BY  TREES  IN 
THE  RANGELANDS  OF  SOUTHERN  SPAIN, 

Universidad  Complutense  de  Madrid  (Spain). 
R  Joffre,  and  S.  Rambal.  noanv 

Acta    Ecologica/Ecologia    Plantarum    AOSPDY 
Vol   9,  No.  4,  p  405-422,  1988.  6  fig,  4  tab,  78  ref. 


Descriptors:  "Soil  moisture,  "Soil  water,  "Soil 
physical  properties,  "Soil-water-plant  relationships, 
"Trees,  "Spain,  Vegetation  effects,  Oak  trees,  Soil 
porosity,  Infiltration,  Vadose  water. 

Dehesas  are  oak-woodland  sites  in  southwestern 
Spain  These  dehesas  consist  of  two  characteristic 
components:  (1)  the  oak  tree  with  a  specific  grass 
vegetation  beneath  the  canopy,  and  (2)  the  unshad- 
ed grass  vegetation  between  the  individual  tree 
canopies.  Water  movement  through  the  upper  150 
cm  of  the  dehesa  soil  was  studied  at  three  sites  in 
Andalusia  by  means  of  a  neutron  probe  between 
April  1984  and  July  1986.  Dry  bulk  density  and 
moisture  release  curves  are  significantly  different 
between  the  two  dehesa  components.  The  water 
content  is  always  higher  under  the  trees  than  in  the 
open   area.   Estimates  of  field   capacity   and  the 
measured  driest  profiles  provide  the  upper  limit  of 
soil   water   storage.   Trees   always   improved   the 
storage  capacity.  This  storage  mounted  to  215-266 
mm  under  the  trees  and  to  137-172  mm  in  the  open 
area.  By  connecting  graphically  the  points  of  equal 
water  contents  in  a  depth-time  plane,  a  powerful 
tool  for  comparison  of  water  flow  in  the  contrasted 
locations  is  obtained.  Different  water  contents  lead 
to  an  important  delay  in  surface  moisture  depletion 
under  the  trees.  Mot  root  systems  of  the  herba- 
ceous vegetation  are  located  in  this  surface  close 
horizon.  'Rainfall  efficiency'  for  fall  recharge,  de- 
fined as  rainfall/storage  change  ratio,  is  greatest 
under  the  trees.   Trees  induced  changes  m  soil 
properties  and  thus  in  soil  water  flows.   Water 
dynamics  in  these  tree-grass  vegetation  systems 
depend  on  physical  and  biological  factors.  (Au- 
thor's abstract) 
W89-08140 


TOPOGRAPHIC  INFLUENCE  ON  CARBON 
AND  NITROGEN  DYNAMICS  IN  RIVERINE 
WOODS,  ,       0  .      .. 

Centre   National    de   la   Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
G.  Pinay,  H.  Decamps,  C.  Aries,  and  M.  Lacassin- 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol  114 
No.  3,  p  401-414,  January  1989.  5  fig,  2  tab,  35  ref. 

Descriptors:  "Topography,  "Elevation  "Riparian 
vegetation,  "Bottomland,  "Forest  hydrology, 
"Forests,  "Soil  water,  "Waterlogging,  "Ground- 
water level,  "Carbon,  "Nitrogen,  "Cycling  nutri- 
ents, Vadose  water,  River  basins,  Ecosystems,  Soil 
moisture. 

The  influence  of  soil  waterlogging  on  the  carbon 
and  nitrogen  dynamics  of  a  riverine  forest  in  the 
Garonne  Valley  was  examined.  It  was  shown  that 
a  difference  in  few  centimeters  elevation  entailed 
variations  in  waterlogging  intensity  in  such  alluvial 
zones  influenced  by  the  fluctuations  of  the  ground- 
water level.  These  waterlogging  differences  were 
underlined  by  the  succession  of  the  vegetation. 
Thus  large  differences  in  the  dynamics  of  nutrients 
exist,  which  affect  their  availability  in  the  soils  of 
the  riverine  wood  studied  (5  ha).  This  functional 
heterogeneity  of  the  soil  shows  that  the  ecotone 
role  of  riverine  forests  in  nutrient  transfers  be- 
tween terrestrial  and  aquatic  ecosystems  has  to  be 
considered  a  complicated  process,  as  governed  by 
the  degree  of  soil  waterlogging.  (Author's  abstract) 
W89-08155 
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HYDROLOGY  AND  ITS  EFFECTS  ON 
BUTION   OF   VEGETATION    IN   COP 
SWAMP    NATIONAL    MONUMENT, 
CAROLINA, 

Geological    Survey,    Columbia,    SC.    W 

sources  Div. 

G.  G.  Patterson,  G.  K.  Speiran,  and  B.  H. 

Whetstone. 

Available  from  Books  and  Open  File  Re 

tion,  USGS,  Box  25425,  Denver,  CO  8022 

Water  Resources  Investigations  Report 

1985.  31p,  10  fig,  3  tab,  12  ref. 

Descriptors:  "Soil- water-plant  relations,  ' 
tion  patterns,  "Wetlands,  "Limnology 
Carolina,  "Swamps,  "Vegetation,  Satura 
Wetlands,  Flooding,  Aquifers,  River  flov 
Hydrologic  cycle,  Flow  pattern, 
Swamp. 

Congaree  Swamp  National  Monument  p: 
large  stand  of  old-growth  southern  b< 
hardwood  forest  on  the  flood  plain  of  tl 
ree  River.  The  distribution  of  vegetatioi 
the  Monument  is  controlled  by  duration  • 
ed  soil  conditions  during  the  growin 
which  is  related  to  duration  of  saturated  j 
tions  during  the  growing  season,  which 
to  duration  of  inundation  by  the  flood 
During  dry  periods  upland  streams  fed  t 
from  shallow  and  deep  aquifers  supply  w 
flood  plain,  and  the  potentiometric  grad 
flood  plain  slopes  toward  the  river.  Dui 
river  water  flows  into  the  flood  plai 
breaches  in  the  natural  levee,  inundatin 
as  90%  of  the  Monument  an  average  o 
year.  During  floods  the  potentiometri 
briefly  slopes  away  from  the  river.  The 
of  large  floods  has  decreased  slightly  sin 
tion  of  Lake  Murray  Dam  in  1929.  (Ai 
stract) 
W89-07011 
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WATER-QUALITY  RECONNAISSANCE  OF  SE- 
LECTED WATER-SUPPLY   LAKES  IN   EAST- 
ERN KANSAS,  ^ 
Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06977 


WATER  QUALITY  OF  SELECTED  LAKES  IN 
MOUNT  RAINIER  NATIONAL  PARK,  WASH- 
INGTON, WITH  RESPECT  TO  LAKE  ACIDIFI- 
CATION 

Geological    Survey,    Tacoma,    WA.    Water    Re- 


HYDROLOGY    OF    HUNTERS    LAI 
NANDO  COUNTY,  FLORIDA 

Geological  Survey,  Tallahassee,  FL. 

sources  Div. 
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WATER-QUALITY     VARIATIONS 
BULL  RUN  WATERSHED,  OREGOl 
1978  TO  1983  MANAGEMENT  COP 

Geological    Survey,    Portland,    OR. 
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WATER  RESOURCES  NEAR  DILLIf 
THE  BRISTOL  BAY  AREA,  ALASKA 

Geological  Survey,  Anchorage,  AK. 

sources  Div. 

R.  L.  Glass. 

Available  from  Books  and  Open  File 

tion,  USGS,  Box  25425,  Denver,  CO  8 
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1987.  27p,  3  fig,  8  tab,  6  ref. 

Descriptors:  "Water  resources  data,  * 
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Groundwater,  Wells,  Water  level,  Ii 
nese,  Water  use,  Hydrologic  data  colle 

Dillingham,  the  largest  community  ii 
Bay  area  of  Alaska,  lies  near  the  confl 
Wood  and  Nushagak  Rivers.  Mean 
charges  for  the  Wood  and  Nushagal 
4,824  and  22,650  cu  ft/sec.  Flows  J 
greatest  in  May  through  July  and  lo\ 
ary  through  April.  The  surface  water 
urn  bicarbonate  type  and  have  low  c< 
of  dissolved  solids  and  suspended  sedn 
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Wood-Nushagak  estuary  near  Dillingham 
;  a  high  tide  in  autumn  1985  had  specific 
dance  \alues  ranging  from  110  to  3,000  mi- 
ne^ cm.  Groundwater  is  the  predominant 

of  public,  private,  and  commercial/industri- 
ply  Wells  range  in  depth  from  20  to  213  ft, 
ip  K)  225  gal/min,  and  have  water  levels  that 
from  4  to  76  ft  below  land  surface.  All  water 
measured  during  June  and  July  1986  were 
sea  lev  el.  Samples  of  groundwater  contained 

mg/L  dissolved  solids  but  concentrations  of 
id  manganese  were  as  great  as  870  and  1,200 

respectively.  Peak  water  use  is  in  midsum- 
o  1986.  peak  use  in  the  townsite  area  was 
31  300.000  and  400,000  gal/day  whereas  in 
us  years  it  has  been  as  great  as  1  million  gal/ 
Author's  abstract) 


YSIS  OF  TRENDS  IN  WATER-QUALITY 
FOR  WATER  CONSERVATION  AREA 
IE  EVERGLADES,  FLORIDA, 

peal  Survey.  Tallahassee,   FL.   Water  Re- 

sDiv 
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R  QUALITY  OF  CEDAR  CREEK  RESER- 
IN  NORTHEAST  TEXAS,  1977  TO  1984, 
peal  Survey,  Austin,  TX.  Water  Resources 

.eibbrand.  and  W.  J.  Gibbons. 
We  from  Books  and  Open  File  Report  Sec- 
SGS.  Box  25425,  Denver,  CO  80225.  USGS 
Resources  Investigations  Report   87-4231, 
48p,  16  fig,  25  tab.  1 1  ref. 

Mors:  'Water  quality,  'Water  quality, 
.  Dissolved  solids,  Sulfates,  Dissolved 
t  Iron,  Manganese,  Nitrogen,  Phosphorus, 
L  Arsenic,  Seasonal  variation,  Cedar  Creek 
oir. 

in  Cedar  Creek  Reservoir  in  northeast 
had  volume  weighted  average  concentra- 
"  <  140  mg/L  of  dissolved  solids,  <  30  mg/ 
ssolved  sulfate,  and  <  25  mg/L  of  chloride 
n  January  1977  and  August  1984.  The  water 
ft  to  moderately  hard;  the  total  hardness 
nations  ranged  from  55  to  75  mg/L  as 
i  carbonate.  Thermal  stratification  in  Cedar 
Reservoir  usually  begins  in  late  winter  or 
pnng  and  persists  until  late  fall.  Stratifica- 

summer  stagnation  causes  significant  sea- 
nd  areal  variations  in  concentrations  of  dis- 

ojygen,  iron,  manganese,  total  inorganic 
n,  and  total  phosphorus.  Oxygen  used  in  the 
rf  organic  matter  is  not  replenished  during 
I  stagnation,  and  water  below  depths  of  30 

y  contains  <  2  mg/L  of  dissolved  oxygen, 
ncentrations  of  dissolved  iron  and  dissolved 
lese  averaged  <  120  micrograms/L 
»ut  the  reservoir  during  winter  and  spring 

m,  and  in  water  near  the  reservoir's  sur- 
ging summer  stagnation.  Seasonal  tempera- 
_dissolved  oxygen  cycles  cause  the  recy- 

aissolved  iron  and  manganese  between  the 
ind  bottom  sediments.  Of  22  water  samples 
»  for  trace  element  analysis,  15  contained 
concentrations  ranging  from  40  to  300 
rams/L,  and  19  contained  arsenic  in  con- 
ions  ranging  from  1  to  26  micrograms/L. 

r,  these  concentrations  are  below  the  max- 

■ontaminant  limit  for  barium  (1.000  micro- 

L|  and  arsenic  (50  micrograms/L)  in  drink- 

The  concentrations  of  total  inorganic 

total  nitrogen,  and  total  phosphorus  were 

mng  summer  stagnation  in  water  near  the 

«  the  deepest  sites.  At  one  site,  the  largest 
>norus  concentration  was  5.3  mg/L  for  a 

sample.  The  maximum  total  inorganic  ni- 
concentration  for  the  same  sample  was  2  5 
«er  near  the  surface  of  Cedar  Creek 
Mr  during  summer  stagnation  and  through- 
-i reservoir  during   winter  circulation   had 

«Pnorm  and  total  inorganic  nitrogen  con- 
"«  of  less  than  0.1  mg/L.  Total  nitrogen 
nations  near  the  surface  ranged  from  0.3  to 
Jr'safe  January  198°  to  August  1984. 
'062    UaC,) 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  BOWDOIN  NATIONAL 
WILDLIFE  REFUGE  AND  ADJACENT  AREAS 
OF  THE  MILK  RIVER  BASIN,  NORTHEAST- 
ERN MONTANA,  1986-87, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 
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RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  SUN  RIVER  AREA, 
WEST-CENTRAL  MONTANA,  1986-87, 
Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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HYDROLOGY  AND  WATER  QUALITY  OF 
EAST  LAKE  TOHOPEKALIGA,  OSCEOLA 
COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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IDENTIFICATION,  UNCERTAINTY  ASSESS- 
MENT AND  PREDICTION  IN  LAKE  EU- 
TROPHICATION. 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-134796. 
Price  codes:  E09  in  paper  copy,  A01  in  microfiche. 
Ph.  D.  Thesis.  1986.  240p.  Edited  by  G.  van  Stra- 
ten. 

Descriptors:  *Eutrophication,  'Model  studies, 
•Limnology,  *Eutrophic  lakes,  *Algae,  Lake  Bala- 
ton, Hungary,  Holland.  Lake  Ontario,  Lake  mor- 
phology, Ecosystems,  Growth  rates. 

Methods  for  the  identification  of  systems  behavior 
from  available  data  in  eutrophic  lakes  are  consid- 
ered, giving  due  account  to  assessment  of  uncer- 
tainties in  view  of  prediction  for  management  pur- 
poses. Although  the  emphasis  is  on  methodology, 
application  to  real  systems  (shallow  Dutch  lakes, 
Lake  Balaton  in  Hungary,  and  Lake  Ontario)  also 
allows  for  conclusions  about  nutrient  cycling,  phy- 
toplankton  dynamics  and  possible  eutrophication 
abatement  schemes.  The  book  is  divided  into  three 
main  sections.  Part  I  is  a  general  introduction-a 
classification  of  models  is  followed  by  a  literature 
review  (chapter  1).  The  usual  model  building  pro- 
cedure is  outlined  in  chapter  2,  and  the  actual 
analysis  of  eutrophication  problems  starts  in  chap- 
ter 3.  Part  II  is  a  collection  of  papers  published 
previously  on  identification,  parameter  estimation 
and  uncertainty  assessment  in  dynamic  models.  In 
chapter  4,  algal  growth  parameters  are  estimated 
from  vertical  primary  production  profiles.  In  view 
of  the  large  number  of  parameters  there  is  a  need 
for  a  method  to  reduce  the  number  of  parameters 
in  the  estimation.  This  can  be  done  analytically  by 
period  average  analysis,  extremum  analysis,  or 
quasi-steady-state  analysis  (chapter  5).  Chapter  6  is 
concerned  with  maximum  likelihood  estimation  of 
the  parameters.  Part  III  is  a  retrospective  of  eu- 
trophication modelling  and  an  analysis  of  perspec- 
tives of  ecosystems  modelling  in  general.  (See 
W89-07149  thru  W89-07157)  (Lantz-PTT) 
W89-07148 


MODELS  IN  EUTROPHICATION, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 
G.  Van  Straten. 

IN:  Identification,  Uncertainty  Assessment  and 
Prediction  in  Lake  Eutrophication,  1986.  p  3-36,  5 
fig,  54  ref. 
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ical models,  Growth  rates,  Algae,  Statistical  analy- 
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sis.  Stochastic  process,  Theoretical  analysis,  Phyto- 
plankton. 

Eutrophication  is  defined  as  the  process  of  enrich- 
ment of  a  water  body  by  plant  nutrient  substances. 
The  increased  load  of  nutrients  provokes  a  series  of 
complex  reaction  mechanisms  in  the  ecosystem.  In 
general,  the  cycle  of  production,  consumption  and 
decay  is  intensified.  More  specifically  in  shallow 
waters,  the  stimulated  development  of  epiphytic 
and  planktonic  algae  reduces  the  light  availability 
for  rooted  water  plants.  The  objective  of  lake 
eutrophication  modelling  is  to  assess  the  relation- 
ship between  the  level  and  dynamic  development 
of  algae,  and  the  external  forcing  functions  of  the 
lake  system.  The  emphasis  is  on  algae,  because 
they  cause  the  nuisance.  External  forcings  fall  into 
two  groups:  those  that  can  and  those  that  cannot 
be  controlled.  The  controllable  forcings,  such  as 
nutrient  load,  offer  a  possibility  to  manipulate  the 
system.  The  uncontrollable  forcings,  mostly  mete- 
orological factors,  must  be  taken  into  account, 
because  they  influence  the  dynamic  behavior  of 
the  system.  Some  of  the  model  type  classifications 
relevant  are:  statistical  versus  conceptual;  determi- 
nistic versus  stochastic;  and  static  versus  dynamic. 
Out  of  these  model  types,  deterministic  structural 
dynamic  models  have  been  selected  for  further 
consideration,  but  due  account  is  given  to  stochas- 
ticity  and  uncertainty.  The  emphasis  is  on  the 
development  of  methodological  tools;  the  applica- 
tion is  largely  confined  to  phytoplankton  dynamics 
as  the  principle  process  of  interest.  The  objective  is 
to  provide  a  number  of  (partially  new)  scientific 
methods  that  could  enhance  the  usefulness  for 
management  applications.  (See  also  W89-07148) 
(Lantz-PTT) 
W89-07149 


DEVELOPMENT    OF    MODELLING    PROCE- 
DURES FOR  ILL-DEFINED  SYSTEMS, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  7C. 
W89-07150 


MARGINS  IN  EUTROPHICATION, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 
G.  Van  Straten. 

IN:  Identification,  Uncertainty  Assessment  and 
Prediction  in  Lake  Eutrophication,  1986.  p  53-94,  5 
fig,  7  tab,  1 1  ref. 

Descriptors:  'Eutrophication,  'Lake  morphology, 
'Model  studies,  'Limnology,  Biodegradation,  Nu- 
trients, Mathematical  models,  Energy,  Growth 
rates,  Algae. 

All  conceptual  dynamic  models  for  lake  eutroph- 
ication, no  matter  how  complex  in  detail,  have  a 
similar  basic  structure.  This  structure  is  dictated  by 
the  principal  ecological  cycle  of  primary  produc- 
tion and  decomposition.  The  cycle  is  driven  by 
external  energy  input,  and  by  availability  of  nutri- 
ents. A  schematic  diagram  of  the  basic  structure, 
characterizes  the  cycles  of  carbon,  nitrogen,  phos- 
phorus, sulfur,  etc.  In  the  lake  water,  inorganic 
material  is  taken  up  by  primary  producers,  then 
transformed  into  detritus  material  when  algae  die, 
and  finally  (partly)  returned  as  inorganic  matter 
again  as  a  result  of  bacterial  decay.  At  the  bound- 
aries there  is  input  of  material  from  external 
sources,  exchange  of  dissolved  material  with  the 
sediment  as  well  as  settling  and  resuspension  of 
particulate  matter,  exchange  with  the  atmosphere 
(e.g.  as  C02  and  N2  in  the  case  of  C  and  N),  and 
finally  flow  out  of  the  system.  Prior  to  detailed 
modelling  of  the  internal  dynamics  it  is  very  useful 
to  analyze  the  (black  or  gray  box)  input-output 
properties  of  this  basic  structure.  There  are  two 
cases  to  be  considered:  abundant  energy  supply  as 
compared  to  nutrient  supply,  or  vice  versa.  In  the 
first  case  a  bound  for  the  maximum  algal  level  can 
be  computed  from  overall  mass  balance  of  the 
limiting  nutrient.  In  the  second  case  the  total 
energy  input  dictates  the  limiting  level.  In  both 
cases  experimental  data  can  be  used  to  estimate 
parameters  of  the  limit  equations.  These  param- 
eters need  not  necessarily  remain  the  same  during 
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and  after  the  implementation  of  control  measures. 
A  qualitative  assessment  of  the  influential  internal 
dynamic  processes  does,  however,  allow  for  an 
indication  of  the  direction  of  change  so  that  the 
limit  equations  still  remain  valuable  for  a  first  order 
analysis.  Dutch  lakes  provide  experimental  water 
quality  data  for  testing  the  three  models.  If  dynam- 
ic modelling  is  judged  useful,  the  margin  analysis 
also  provides  indications  of  key  processes  and  their 
associated  parameters.  Difficulties  that  should  be 
addressed  comprise  the  following  problems, 
among  others:  dynamics  of  the  principle  nutrient 
cycle-phytoplankton  (population)  dynamics,  sto- 
chastic variability  due  to  weather  and  load  condi- 
tions- causes  of  net  loss  rate  (internal  load,  resu- 
spension)-ultimate  changes  in  net  loss  rate  under 
changed  conditions;  long  term  dynamics  of  internal 
load  and  resuspension  changes  (memory  effect  due 
to  accumulation  in  the  sediment).  (See  also  W89- 
07148)  (Lantz-PTT) 
W89-07151 

ESTIMATION  OF  ALGAL  GROWTH  PARAM- 
ETERS FROM  VERTICAL  PRIMARY  PRO- 
DUCTION PROFILES, 

Technische  Univ.  Twente,  Enschede  (Nether- 
lands). Dept.  of  Chemical  Technology. 
G.  Van  Straten,  and  S.  Herodek. 
IN:  Identification,  Uncertainty  Assessment  and 
Prediction  in  Lake  Eutrophication,  1986.  p  97-125, 
6  fig  2  tab,  29  ref.  Previously  published  in  Ecolog- 
ical Modelling,  vol.  15,  p  287-311,  1982. 

Descriptors:  *Algae,  *Limnology,  'Primary  pro- 
ductivity, 'Mathematical  studies,  'Growth  rates, 
Light  intensity,  Phytoplankton,  Lake  Balaton, 
Hungary,  Water  temperature. 

Phytoplankton  maximum  growth  rate  and  the  satu- 
ration light  intensity,  I  sub  s  can  be  estimated  from 
vertical  profiles  of  primary  production  by  non""- 
ear  least-squares  estimation.  Solution  through  the 
normal  equations  leads  to  formulae  which  are  rela- 
tively simple  and  easy  to  implement.  The  computa- 
tion of  confidence  contours  was  demonstrated,  and 
the  results  contrasted  to  the  confidence  limits  on 
the  parameters  individually.  These  can  be  quite 
misleading  due  to  model  nonlinearity  and  correla- 
tion between  parameter  estimation.  The  procedure 
has  been  applied  to  primary  production  data  from 
Lake  Balaton,  a  shallow  lake  in  Hungary.  The 
growth  rate-temperature  relation  was  analyzed  by 
separating  the  parameters  into  two  groups  charac- 
teristic for  'warm'  and  'cold'  water  phytoplankton, 
respectively.  A  bell-shaped  curve  was  found  for 
'cold'   water  communities,   with  an  optimum  at 
about  7-9  C,  whereas  the  'warm'  water  phyto- 
plankton exhibits  a  strong  exponential  dependency 
in  the  temperature  range  of  interest  (up  to  25  C).  I 
sub  s  also  appears  to  be  related  to  temperature 
except  for  the  'cold'  water  group,  where  I  sub  s  is 
essentially  constant.   However,   a  roughly  linear 
relation  with  considerably  less  scatter  was  obtained 
when  I  sub  s  is  plotted  directly  versus  day-aver- 
aged solar  radiation.  This  apparent  fast  adaptation 
is  attributed  to  the  extremely  short  turnover  time 
in  Lake  Balaton.  Maximum  growth  rates  of  10-20/ 
day  have  been  found  for  temperatures  between  20 
and  25  C.  These  results  and  a  critical  appraisal  of 
available  literature  suggest  that  the  common  notion 
of  maximum  growth  rates  being  in  the  order  of  1- 
3/day  needs  revision,  at  least  for  lakes  with  rela- 
tively high  summer  temperatures.  (See  also  W89- 
07148)  (Author's  abstract) 
W89-07152 


ANALYTICAL  METHODS  FOR  PARAMETER- 
SPACE  DELIMITATION  AND  APPLICATION 
TO  SHALLOW-LAKE  PHYTOPLANKTON-DY- 
NAMICS  MODELING,  ,._.«,  .u 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  7L. 
W89-07153 

MAXIMUM  LIKELIHOOD  ESTIMATION  OF 
PARAMETERS  AND  UNCERTAINTY  IN  PHY- 
TOPLANKTON MODELS, 

Technische  Univ.  Twente,  Enschede  (Nether- 
lands). Dept.  of  Chemical  Engineering. 


G.  Van  Straten. 

IN:  Identification,  Uncertainty  Assessment  and 
Prediction  in  Lake  Eutrophication,  1986.  p  151- 
165,  1  fig,  3  tab,  7  ref.  Previously  published  in 
Uncertainty  and  Forecasting  of  Water  Quality,  by 
M  B  Beck  and  G.  van  Straten.  Sprinter- Verlag, 
Berline,  p.  287-308,  1983. 

Descriptors:  'Limnology,  'Eutrophication,  'Phy- 
toplankton, 'Model  studies,  'Least  squares 
method,  Mathematical  models,  Monte  Carlo 
method,  Mathematical  analysis,  Statistical  analysis, 
Mathematical  studies. 

Maximum  likelihood  estimation  is  a  practical  and 
useful  procedure  in  cases  involving  additive  proc- 
ess and  measurement  noise,  e.g.  a  model  for  phyto- 
plankton dynamics  uses  a  10-yr  lumped  data  set. 
The  resulting  weighted  least-squares  optimization 
can  be  successfully  performed  when  the  error  sta- 
tistics are  known.  The  least-squares  objective  func- 
tion with  continuous  weight  update  during  optimi- 
zation is  particularly  insensitive  to  the  choice  of 
parameters,  especially  when  the  total  error  is  only 
a  weak  function  of  time,  as  is  frequently  the  case. 
The  theoretical  development  for  completely  un- 
known error  statistics  shows  that  weighted  least- 
squares  is  doomed  to  fail  in  this  situation,  and  that 
the  product  of  the  sum  of  squared  residuals  is  a 
more  appropriate  objective  function.  Experience 
from  this  study  shows  that  unconstrained  optimiza- 
tion of  multi-parameter  systems  may  easily  lead  to 
nonfeasible  solutions.  To  prevent  this  undesirable 
behavior,  constrained  optimization  is  needed,  but 
this  has  a  definite  effect  on  the  parameter  vanance- 
covariance  matrix.  In  the  case  of  the  most  extreme 
constraint  possible,  namely  fixing  some  of  the  pa- 
rameters entirely,  the  overall  parameter  uncertain- 
ty increases.  Moreover,  these  uncertainty  estimates 
are  still  too  low  when  the  fixed  parameters,  though 
assumed  to  be  known  with  certainty,  are  in  reality 
uncertain.  Thus,  the  practice  of  fixing  some  of  the 
parameters  must  be  viewed  with  caution.  Uncer- 
tainty in  predictions  because  of  parameter  uncer- 
tainty is  strongly  mitigated  by  the  parameter  co- 
variance  structure.  This  must  be  taken  into  account 
when  employing  Monte  Carlo  simulation  as  an 
alternative  to  the  error  prediction  formula  derived 
from  a  linearization  around  the  optimum.  The  re- 
sults indicate  that  the  linearized  equation  may  lead 
to  suspicious  results,  especially  for  points  where 
the  model  is  nonlinear,  or  for  points  located  at  a 
constraint.  More  insight  can  probably  be  obtained 
by  comparison  with  results  from  error-propagation 
calculations    based    on    recursive-filtering    algo- 
rithms. (See  also  W89-07148)  (Lantz-PTT) 
W89-07154 


HYPOTHESIS  TESTING  AND  PARAMETER 
UNCERTAINTY  ANALYSIS  IN  SIMPLE  PHY- 
TOPLANKTON-P  MODELS, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 
G.  Van  Straten. 

IN:  Identification,  Uncertainty  Assessment  and 
Prediction  in  Lake  Eutrophication,  1986.  p  167- 
188  6  fig,  9  tab,  7  ref.  Previously  published  as 
Chapter  11  in  Modeling  and  Managing  Shallow 
Lake  Eutrophication,  edited  by  L.  Somlyody  and 
G.  van  Straten.  Springer-Verlag,  Berlin,  1986. 

Descriptors:  'Phytoplankton,  'Model  studies, 
•Phosphorus,  'Limnology,  'Eutrophication, 
'Lakes,  Lake  Baluton,  Hungary,  Nutrients,  Mathe- 
matical models,  Sorption,  Monte  Carlo  method, 
Cycling  nutrients. 

It  is  likely  that  a  sorption  mechanism,  leads  to  P 
desorption  during  algal  growth,  when  dissolved 
inorganic  P  is  low,  and  to  strong  adsorption  out- 
side the  growing  season,  in  Lake  Balaton,  Hunga- 
ry. This  conclusion  has  stimulated  further  field  and 
laboratory  research  into  this  phenomenon.  Within 
the  crude  behavior  bounds  of  the  P  model,  there 
are  no  reasons  to  reject  the  Monte  Carlo  Simula- 
tion with  Model  II  (S1MBAL),  since  it  is  possible 
to  find  parameter  sets  that  give  the  defined  behav- 
ior At  the  same  time  this  reveals  a  certain  draw- 
back of  the  behavior-type  approach:  there  is  no 
substitute  for  the  error  sequence  analysis  typical  ol 
classical  deterministic  parameter  estimation.  Only 
if  one  is  prepared  to  attach  larger  credibility  to  the 


data  does  SIMBAL  have  deficiencies  tha 
model  refinement.  Very  often,  systems  an 
model  studies  is  the  only  way  to  extract  I 
mation  hidden  in  existing  data.  The  met] 
provides  a  tool  to  give  due  account  for  ur 
in  comparing  different  alternative  ass 
about  the  system's  structure.  The  appro* 
ticularly  useful  if  a  clear  distinction  betw 
native  hypotheses  is  possible.  In  general, 
expect  that  uncertainty  simply  reduces  tl 
to  discriminate.  Even  in  such  situations 
proach  is  valuable,  because  it  indicates  wl 
detailed  additional  research  is  needed. 
W89-07148)  (Lantz-PTT) 
W89-07155 

IDENTIFICATION  AND  PREDICTIOI 
TROPHICATION-DISCUSSION  ANI 
CLUSION, 

Technische  Hogeschool  Twente,  Ensche 

erlands). 

G.  Van  Straten. 

IN:    Identification,    Uncertainty    Assess 

Prediction  in  Lake  Eutrophication,  19i 

215,  7  fig,  1  tab,  13  ref. 

Descriptors:  'Model  studies,  'Eutrc 
'Limnology,  'Lakes,  Phytoplankton 
Growth  rates,  Light  intensity. 

Experience  with  methods  developed  for 

estimation  in  eutrophication  is  summarizi 

that  parameter  estimation  is  still  difficul 

some,  and  full  of  pitfalls.  The  questioi 

what  extent  the  parameters  are  actual! 

ble.  The  issue  of  system  structure  ident 

eutrophication  is  discussed,  considerin) 

parameters  obtained  from  detailed  expe 

used  with  confidence;  how  different  fix* 

chiometry  structure  and  variable  cell  s 

phytoplankton  dynamics  are;  and  wht 

green  algal  blooms  can  be  identified  anc 

The  discussion  of  these  questions  can  bt 

ized  by  the  key  words  'adaptation'  at 

response'.  Finally,  a  brief  inventory 

what  all  this  means  in  view  of  lake  m 

The  answer  is:  (1)  very  much,  if  cont 

vanced  to  the  stage  where  light  transpa 

species  composition,  and  other  ecosysl 

are  of  more  concern  than  the  suppress 

blooms,  and  (2)  very  little  in  the  more 

where  the  primary  objective  is  to  decre 

algal  levels.  Proper  balance  data  analy 

with    a   model    guided   sediment   inv 

simple  dynamic  modelling  can  yield 

answers  in  this  case.  (See  also  W89-07 

PTT) 

W89-07156 

PERSPECTIVES    OF    ECOSYSTEM 
LING  FOR  MANAGEMENT, 

Technische  Hogeschool  Twente,  Ensc 

erlands). 

G.  Van  Straten. 

IN:    Identification,    Uncertainty    Ass* 

Prediction  in  Lake  Eutrophication,   1 

240,  3  fig,  18  ref. 

Descriptors.     'Limnology,     'Lake 
'Water    quality    control,    'Ecosystei 
studies,  'Management  planning,  'Lake 
ication. 


Model  building  has  been  dominated 
and  technical  requirements,  and  has  be 
inspired  by  what  the  use  for  the  mi 
Without  throwing  away  technicalities 
is  needed  to  ensure  a  product  that  is 
task.  A  blue  print  of  an  integrated  pre 
as  follows:  next  to  analysis  of  the 
potential  control  options  a  global  mo< 
better  a  number  of  global  models  an 
upon  available  knowledge  and  expei 
thorough  analysis  of  the  data;  then,  tl 
calibrated  crudely;  in  the  next  step  t 
of  potential  management  decisions  tc 
in  the  model  and  to  the  non-identil 
investigated  for  each  of  the  models  s< 
mutually  compared;  if  the  models  at  I 
unequivocal  answers  to  management 
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b  finished  and  further  model  development  is 
urgent,  and  finally,  more  sophisticated  models 
leveloped  and  the  procedure  is  repeated.  (See 
W89-07W8)  (Lantz-PTT) 
HT7I57 


ER  NO  MORE:  THE  COLORADO  RIVER 
)  THE  WEST, 

bibliographic   entry   see   Field   6G. 
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HERN  LAKE  SURVEY  PHASE  I:  CHARAC- 
ISTICS  OF  LAKES  IN  THE  WESTERN 
TED  STATES.  VOLUME  I:  POPULATION 
CRIPTIONS  AND  PHYSICO-CHEMICAL 
ATIONSHTPS, 

■Wits  Environmental  Research  Lab.,  OR. 
L  Landers,  J  M  Eilers,  D  F.  Braklce,  W.  S. 
too,  and  P  E.  Kellar 

lable  from  the  National  Technical  Information 
ice,  Springfield,  VA  22161,  as  PB88-146824. 
:  codes:  A10  in  paper  copy,  A01  in  microfiche. 
wt  No.  EPA/6O0/3-86/054a,  January  1987. 
,  79  fig,  71  tab,  126  ref,  append.  EPA  Con- 
i  68-03-3249,  68-02-7288,  68-01-3994,  68-03- 
,  and  EPA  DOE  Interagency  agreement  40- 
44 

nptors:  'Lakes,  'Acidity,  'Water  chemistry, 
noJogy,  'Acid  rain  effects,  Mountain  lakes, 
rihzauon.  Hydrogen  ion  concentration, 
meal  analysis.  Conductivity. 

rvey  of  752  lakes  in  the  mountainous  areas  of 
western  United  States  was  conducted  in  fall 

The  survey  was  a  stratified  design  with  equal 
Won  among  strata  allowing  population  esti- 
l  of  physical  and  chemical  characteristics  of 

within  the  study  area  to  be  developed.  The 
nbregions  surveyed  included  California,  Pa- 
Northwest,  Northern  Rockies,  Central  Rock- 
ad  Southern  Rockies.  Almost  37%  of  the 

in  California  had  acid  neutralizing  capacity 
3=50    micToequivalents/L,    whereas    only 

of  the  lakes  in  the  Southern  Rockies  had  an 
'  of  50  microequivalents/L.  Only  one  acidic 
(ANC  =  0),  associated  with  hot  springs,  was 
la  in  the  West  Ninety-nine  percent  of  the 

■  the  study  area  had  pH  values  of  6.0. 
•■rations    of    many    chemical    constituents 

tew  in  western  lakes  compared  to  values 
•red  in  the  Eastern  Lake  Survey.  Over  26% 
e  western  lakes  had  conductance  measure- 
i  of  10  microsiemens/cu  mi;  the  highest  per- 
fe  of  these  dilute  lakes  was  located  in  Califor- 
ivaluahons  of  ion  ratios  and  the  relationship 
•ecarJons  to  ANC  suggest  that  regional  lake 
5caton  has  not  occurred  in  the  areas  of  the 
■  (Authors  abstract) 
07165 


LNTEER     LAKE     MONITORING     PRO- 

M.  1986.  VOLUME  H:  NORTHWESTERN 

NOIS  REGION, 

•»  State  Environmental   Protection  Agency, 

«neld.  Div.  of  Water  Pollution  Control. 

wnary  bibliographic  entry  see  Field  7B. 
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TOPLANKTON  AND  ZOOPLANKTON  IN 

B    ERIE,    LAKE    HURON    AND    LAKE 
-AN:    1984.    VOLUME    1-TNTERPRE- 

I  REPORT, 

U^iv.  of  New  York  Coll.  at  Brockport.  Dept. 

Appeal  Sciences. 

Makirewicz. 

I*le  from  the  National  Technical  Information 

i  Springfield,  VA  22161,  as  PB88-217062. 

wdes  E10  in  paper  copy,  A01  in  microfiche. 

«  No.  EPA-905/3-88-001,  February  1988. 
«  Report  No.  3,  March  1987.  Volume  2  is 
W  on  microfiche.  275p,  70  fig,  52  tab,  135 
Vend  Great  Lakes  National  Program  Office 

1  ■05772-01. 

JPJors.  'Limnology,  'Phytoplankton,  'Zoo- 
.  Lake  Ene,  'Lake  Huron.  'Lake  Michi- 
^os>stems.  Monitoring,  Water  quality, 
■■.Biomass.  Bioindicators,  Lake  restoration. 
"Lakes 


During  the  spring,  summer  and  autumn  of  1984 
and  winter  of  1985,  the  structure  of  the  plankton 
community  in  the  offshore  waters  of  Lakes  Erie, 
Huron  and  Michigan  was  monitored.  By  examining 
changes  in  the  phytoplankton  and  zooplankton  in 
relation  to  water  chemistry,  evidence  was  found 
suggesting  little  change  in  the  trophic  status  of 
Lake  Huron  and  Michigan  while  an  improvement 
in  the  trophic  status  of  Lake  Erie  was  evident  over 
the  past  several  years.  The  offshore  region  of  Lake 
Michigan  is  experiencing  changes  in  phytoplank- 
ton and  zooplankton  composition  consistent  with 
nutrient  control  and  top-down  control  by  fish. 
Even  so,  the  biomass  of  phytoplankton  and  zoo- 
plankton and  the  trophic  status  of  the  lake  have  not 
changed  significantly.  The  appearance  and  estab- 
lishment of  Daphnia  pulicaria  in  offshore  waters  of 
Lake  Huron  suggest  a  change  in  the  forage  fish 
base.  With  the  exception  of  the  resurgence  of 
Asterionella  formosa  in  Lake  Erie,  plankton  com- 
position has  changed  little  since  the  1960's.  How- 
ever, dramatic  reductions  in  biomass  of  nuisance 
and  eutrophic  indicator  species  have  occurred. 
These  changes  are  consistent  with  expectations  of 
long-term  nutrient  control.  However,  a  change  in 
piscivory  is  evident  that  has  apparently  allowed 
the  establishment  of  the  large  cladoceran  D.  puli- 
caria. (Author's  abstract) 
W89-07174 


INDUCTION  OF  XENOBIOTIC  ACITVATION 
BY  CHANNEL  CATFISH  (ICTALURUS  PUNC- 
TATUS)  FROM  A  CONTAMINATED  RTVER 
BASES'  SWAMP  ECOSYSTEM, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-07257 


CONCENTRATION  AND  TRANSPORT  OF 
PHOSPHORUS  AND  RADIUM-226  LN  THE 
PEACE  RTVER  AND  CHARLOTTE  HARBOR, 
SOUTHWESTERN  FLORIDA 

Geological  Survey,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 
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BIOGEOCHEMICAL  CYCLE  OF  DTMETHYL- 
SULFLDE  IN  A  STRATIFIED  COASTAL  SALT 
POND, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

S.  G.  Wakeman,  B.  L.  Howes,  J.  W.  H.  Dacey,  J. 
Zeyer,  and  R.  P.  Schwartzenbach. 
IN:   Preprints  of  Papers  Presented  at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  501-502. 

Descriptors:  'Biochemistry,  'Geochemistry, 
'Sulfur  compounds,  'Density  stratification, 
'Ponds,  'Saline  water,  'Chemical  reactions, 
•Sulfur  cycle,  Sediment,  Dimethylsulfide,  Sympo- 
sia, Coastal  waters,  Microorganisms. 

Salt  Pond  is  a  shallow,  eutrophic  marine  basin  on 
Cape  Cod,  MA,  which  exhibits  density  stratifica- 
tion. Aerobic  processes  dominate  the  epilimnion. 
but  sulfate  reduction  in  the  bottom  waters  and 
sediments  leads  to  a  H2S-rich  hypolimnion  in  the 
summer.  Seasonal  distribution  of  Dimethylsulfide 
(DMS)  in  the  water  column  of  the  pond  have  been 
determined  over  several  years  and  have  been  cou- 
pled with  simultaneous  measurements  of  other 
water  column  geochemical  and  biological  param- 
eters. DMS  concentration  profiles  in  summer 
showed  10  nmol/L  DMS  in  the  oxic  epilimnion 
and  up  to  60  nmol/L  in  the  oxygen-depleted  meta- 
limnion,  but  only  <  0.5  nmol/L  in  the  hypolim- 
nion. Nevertheless,  the  primary  source  of  DMS  in 
the  pond,  as  in  the  ocean,  appears  to  be  breakdown 
of  dimethylsulfonioproprionate  (DMSP).  DMS 
concentrations  are  highest  in  the  epilimnion  and 
metalimnion,  reaching  levels  of  100  nmol/L.  The 
hypolimnion  contains  only  a  few  nmol/L  DMSP. 
In  summer,  the  pond  appears  to  be  in  a  quasi- 
steady  state  with  respect  to  DMS  distributions  and 
inventory-.  Thus,  there  must  be  a  balance  between 
the  rates  of  production  of  DMS  and  its  consump- 
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tion  in,  or  removal  from,  Salt  Pond.  The  major 
processes  which  remove  DMS  from  the  pond  have 
been  identified  as:  (1)  gas  exchange  across  the  pond 
surface  in  to  the  atmosphere,  (2)  tidal  exchange  to 
coastal  seawater,  and  (3)  metabolism  of  DMS  in 
the  epilimnion  or  at  the  top  of  the  hypolimnion 
Laboratory  experiments  have  shown  that  some 
components  of  the  microbial  community  in  Salt 
Pond  are  capable  of  decomposing  DMSP  to  DMS, 
with  organisms  from  the  metalimnion  apparently 
being  more  active  than  those  in  the  epilimnion. 
There  is  also  evidence  that  some  of  the  microorga- 
nisms in  the  hypolimnion  are  capable  of  anaerobic 
metabolism  of  DMS.  Enrichment  cultures  of  the 
phototrophic  purple  bacteria  from  the  pond  have 
been  found  to  be  able  to  oxidize  DMS  to  dimethyl- 
sulfoxide  (DMSO).  Certain  cultures  of  bacteria 
from  Salt  Pond  may  use  DMSP  as  an  electron 
acceptor  in  a  light-independent  reduction  of 
DMSO  to  DMS.  Thus,  there  is  evidence  for  a 
sulfur  cycle  involving  anaerobic  interconversions 
of  DMS  and  DMSO.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07329 


MANGANESE    SPECLATION    EN    A    SOUTH- 
EASTERN RESERVOm, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07361 


SULFUR  STABLE  ISOTOPIC  COMPOSITIONS 
AS  INDICATORS  OF  ACID  DEPOSITION  HIS- 
TORIES EN  LAKES, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-07366 


SULFUR  CYCLING  IN  AN  EXPERIMENTAL- 
LY ACIDIFIED  SEEPAGE  LAKE  IN  NORTH- 
ERN WISCONSIN, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07367 


LABORATORY  STUDIES  ON  SULFUR  DIA- 
GENESIS  IN  SEDIMENTS  OF  LITTLE  ROCK 
LAKE,  WISCONSIN, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07368 


NATURAI    35S    AS    A    WATERSHED-SCALE 
TRACER, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07369 


ORIGIN  OF  BIOGENIC  SULFIDE  IN  SEDI- 
MENT, 

Portland  State  Univ.,  OR.  Center  for  Public 
Health  Studies. 

D.  A.  Dunnette.  D.  P.  Chynoweth,  and  K.  H. 
Mancy. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  684-689,  4  tab,  19 
ref. 

Descriptors:  'Sediments,  *Sulfur  compounds, 
•Sulfates,  'Lakes,  Sulfur  cycles,  Hydrogen  sulfide, 
Biogenic  compounds,  Biodegradation. 

The  relative  importance  of  sulfate  reduction  and 
putrefaction  in  two  small  freshwater  lakes  was 
evaluated.  Results  demonstrate  the  need  to  give 
further  attention  to  the  role  of  protein  in  biogenic 
hydrogen  sulfide  production  and  that  regional,  and 
perhaps  global,  estimates  of  natural  sulfide  produc- 
tion based  strictly  on  sulfate  reduction  may  signifi- 
cantly underestimate  biogenic  sulfide  input.  Three 
sets  of  results  are  presented  to  describe  the  tempo- 
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ral  and  spatial  variation  of  sulfide  production  from 
putrefaction    and   sulfide   reduction:   (1)   a   water 
depth  survey  of  two  lakes  in  which  sediment  sam- 
ples were  obtained  at  locations  of  varying  depths 
during  a  single  day,  (2)  a  survey  at  a  single  lake  in 
which  sediment  samples  were  collected  from  each 
of  two  stations  over  a  spring  through  fall  sampling 
period   and  (3)  a  study  in  which  rates  were  meas- 
ured at  various  sediment  depths  at  a  single  station. 
There   are   a   number   of  factors   which   may   be 
considered  in  attempting  to  explain  the  variation 
and  magnitude  of  hydrogen  sulfide  production  due 
to  putrefaction.  The  data  suggest  redox  potential  as 
a  primary  determinant.  The  decomposition  of  pro- 
tein  which  leads  to  the  formation  of  hydrogen 
sulfide  is  referred  to  as  putrefaction  or  non-specific 
sulfate  reduction.  It  results  from  bacterial  degrada- 
tion of  reduced  organic  matter  in  anoxic  sediment, 
principally  the  protein  fraction  of  dead  organisms 
and  discharged  wastewater.  A  second  factor  which 
influences  putrefaction  is  the  nutritional  require- 
ments of  the  organisms  involved.  The  magnitude 
and  order  of  variation  in  sulfide  and  associated 
microorganisms   which   may   be  expected   in   the 
upper  8  cm  of  anoxic  freshwater  is  indicated.  More 
attention  needs  to  be  given  to  the  role  of  protein 
degradation  in  biogenic  production  of  hydrogen 
sulfide.  Efforts  to  estimate  hydrogen  sulfide  input 
to  regional  or  global  sulfur  cycles  based  on  sulfate 
reduction  as  the  sole  biogenic  source  of  sulfide 
may  significantly  underestimate  sulfide  input.  (See 
also  W89-07234)  (Miller-PTT) 
W89-07370 

LIFE  CYCLE  DURING  A  DROUGHT  YEAR  OF 
CAECIDOTEA  OBTUSUS  FROM  A  TEMPO- 
RARY POND  IN  NORTH  ALABAMA:  (CRUS- 
TACEA: ISOPODA),  J,. 

Alabama  Univ.  in  Huntsville.  Dept.  of  Biological 

Science. 

R.  F.  Modlin,  and  K.  C.  Bush.  . 

Journal    of   the    Alabama    Academy    of   Science 

JAASAJ,  Vol.  59,  No.  3,  p  237-246,  October  1988. 

2  fig,  1  tab,  26  ref. 

Descriptors:  *Alabama,  *Limnology,  'Drought, 
*Life  cycles,  *Isopods,  'Ephemeral  lakes,  'Crusta- 
ceans, Ecosystems,  Drought  resistance,  Spawning. 

The  life  cycle  of  the  temporary  pond  isopod  Caeci- 
dotea  obtusus  was  examined  in  WEUP  pond,  Ala- 
bama, during  a  drought  year.  This  isopod  inhabited 
the  pond  from  the  time  that  pond  filled  in  winter 
until  all  standing  water  disappeared,  a  period  of 
three  months.  It  was  able  to  produce  eggs  and 
leave  offspring.  However,  because  of  the  short- 
ened life  of  the  pond,  the  isopod  experienced  re- 
duced fecundity.  Evidence  suggests  that  the 
young-of-the  year  juveniles  survive  the  dry  phase 
of  the  pond  by  migrating  through  the  sediments  to 
subterranean  ground  water  habitats  that  underlie 
the  pond.  These  re-emerge  the  following  year, 
when  the  pond  refills,  to  reproduce  and  die.  (Au- 
thor's abstract) 
W89-07410 

GRASS  CARP  STOCKING  MODEL  FOR  COLD- 
WATER  LAKES, 

Colorado  Cooperative  Fish  and  Wildlife  Research 

Unit,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  81. 

W89-07421 

WETLAND  PRESERVATION  AND  RESTORA- 
TION: CHANGING  FEDERAL  PRIORITIES, 

Environmental  Defense  Fund,  New  York 
For  primary  bibliographic  entry  see  Field  6E. 

W89-07424 

ECONOMIC  CONSIDERATIONS  IN  THE  SEC- 
TION 404  WETLAND  PERMIT  PROCESS, 

Wright,  Morris  and  Arthur,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 

W89-07425 


WETLANDS  AND  THE  COMMERCE  CLAUSE: 
THE  CONSTITUTIONALITY  OF  CURRENT 
WETLAND  REGULATION  UNDER  SECTION 
4()4  OP  I  HE  (LEAN  WATER  ACT, 


National  Wildlife  Federation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 

W89-07426 


STATE  WATER  QUALITY  CERTIFICATION 
AND  WETLAND  PROTECTION:  A  CALL  TO 
AWAKEN  THE  SLEEPING  GIANT, 

Environmental  Law  Inst.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 

W89-07427 


NON-TIDAL   FRESHWATER    WETLANDS    IN 
VIRGINIA,  ,      _  ,_     . 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  6fc. 
W 89-07429 


EXCHANGE  OF  MIREX  BETWEEN  LAKE  ON- 
TARIO AND  ITS  TRIBUTARIES, 

State  Univ.  of  New  York  Coll.  at  Brockport.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Held  5b. 

W89-07438 

ACUTE  TOXICITY  TO  DAPHNIA  PULEX  OF 
SIX  CLASSES  OF  CHEMICAL  COMPOUNDS 
POTENTIALLY  HAZARDOUS  TO  GREAT 
LAKES  AQUATIC  BIOTA, 

National  Fisheries  Research  Center-Great  Lakes, 

Ann  Arbor,  MI. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07439 

OCCURRENCE  OF  MACROPHYTES  IN  THE 
NEARSHORE  WATERS  OF  LAKE  ONTARIO, 

State  Univ.  of  New  York  Coll.  at  Brockport.  Dept. 

of  Biological  Sciences. 

J.  C.  Makarewicz,  and  R.  C.  Dilcher 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

14,  No.  4,  p  405-410,   1988.  4  fig,   1  tab,  30  ref. 

Descriptors:  'Great  Lakes,  'Limnology,  'Macro- 
phytes,  'Revegetation,  'Shallow  water,  'Lake  On- 
tario Plant  growth,  Biomass,  Submerged  plants, 
Sago  pondweed,  Shoals,  Turbidity,  Phosphorus, 
New  York. 

Growth  of  the  submerged  macrophytes  was  deter- 
mined from  the  biomass  of  samples  collected  at 
Wautoma  Shoal  from  June  to  October,  1986.  Wau- 
toma  Shoal  lies  in  nearshore  waters,  300  to  500  m 
off  the  southern  shore  of  Lake  Ontario,  1 1  km  west 
of  Rochester,  New  York.  Growth  began  in  June, 
peaked  in  September,  and  decreased  by  October. 
Plants  dominated  by  Potamogeton  pectinatus  were 
observed    growing    only    in    the    relatively    quiet 
water  of  the  trough  between  the  shoal  and  shore- 
line. In  the  generally  productive  waters  of  Lake 
Ontario,  the  low  biomass  of  macrophytes  (5.0  g 
ash-free  dry  weight/square  m)  in  comparison  to 
other  bodies  of  water  suggests  this  plant  communi- 
ty is  living  marginally  at  the  extremes  of  their 
tolerances.   Anecdotal   evidence   suggests   macro- 
phytes were  present  at  Wautoma  Shoal  from  1930 
to  the  early  1940s,  but  were  absent  from  1950  to 
the  late  1970s.  The  establishment  of  the  macro- 
phyte  bed  at  Wautoma  Shoal  is  associated  with  a 
significant  decrease  in  turbidity  of  th  nearshore 
waters  during  the  summer.  The  reestablishment  ot 
macrophytes  may  be  a  result  of  the  phosphorus- 
abatement  program  and  could  represent  a  tangible 
first  step  in  the  recovery  and  rehabilitation  of  the 
littoral  zone  of  Lake  Ontario.  (Author's  abstract) 
W89-07440 


•Lakes,  Lake  St.  Clair,  Sampling.  Scub 
Species  diversity,  Species  composition,  P 
dynamics,  Mortality. 

A  mussel  population  survey  was  con< 
Lake  St.  Clair  with  divers  using  SCUBA 
at  29  stations  throughout  the  lake  M< 
dance  was  2/square  m  and  mean  biomass 
dry  wt/square  m.  Of  the  18  species 
Lampsilis  radiata  siliquoidea  was  by  far 
abundant,  accounting  for  45%  of  all  it 
The  age-frequency  distribution  of  L.  r.  J 
was  dominated  by  individuals  between 
years  old.  In  contrast,  the  second  most 
species,  Leptodea  fragilis,  showed  yearlj 
in  recruitment  with  no  apparent  trend 
class  strength.  Annual  production  of  L. 
dea  was  0.20  g/square  m/y  and  the  turn 
was  0.13.  The  diversity  and  composition 
in  Lake  St.  Clair  appear  little  changed 
turn  of  the  century.  However,  since  f 
individuals  of  the  dominant  species,  L. 
dea,  are  now  present  in  the  populati< 
numbers  may  decrease  dramatically  in 
years  when  the  current  large  number  of 
olds  declines  as  a  result  of  natural  a 
mortality.  (Author's  abstract) 
W89-07441 


DISTRIBUTION,  ABUNDANCE,  AND  BIO- 
MASS OF  FRESHWATER  MUSSELS  (BIVAL- 
VIA:  UNIONIDAE)  IN  LAKE  ST.  CLAIR, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

T.  F.  Nalepa,  and  J.  M.  Gauvin. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  4,  p  411-419,   1988.  6  fig,  5  tab,  39  ref. 

Descriptors:  'Mussels,  'Ecological  distribution, 
•Population     density,     'Biomass,     'Productivity, 


YOUNG-OF-THE-YEAR  COREGON 
IN  LAKE  MICHIGAN:  PREY  SELECT 
INFLUENCE  ON  THE  ZOOPLANKT 
MUNITY, 

Michigan  Univ.,  Ann  Arbor.  Dept.  < 
G.  J.  Warren,  and  J.  T.  Lehman. 
Journal  of  Great  Lakes  Research  JGL 
14    No.  4,  p  420-426,    1988.   5  fig,  2' 
Grants  OCE84-15970  and  OCE  86-1388 

Descriptors:  'Lake  fisheries,  'Whitefisl 
growth  stage,  'Food  chains,  'Zooplanj 
Michigan,  Navigation  canals,  Great 
wife,  Bloaters,  Benthic  fauna,  Gro 
habits,  Fish  food  organisms,  Copepod 
Population  dynamics,  Transparency. 

Of  marine  origin,  the  alewife  (Alosa  p 
gus)  found  its  way  into  the  upper  ( 
(Huron,  Michigan,  Superior)  through 
Canal    around    Niagara    Falls,    begim 
1930s,  and  it  was  observed  in  Lake 
1949.  Before  the  alewife  presence,  blc 
gonus  hoyi)  had  been  pelagic  zooplar 
at  least  their  first  3  years  but  latter- 
switch  to  a  benthic  habit  and  feed  on 
after   only    1    year   among   pelagic   i 
Young-of-the-year  (YOY)  bloaters,   1 
standard  length,  were  collected  from 
reference  station   100  m  deep  in  so 
Michigan  during  July-August,  1985  ai 
contents  of  the  fish  were  examined  f 
and  prey  size.  Small  bloaters  (<20  i 
clops  copepods  almost  exclusively, 
tween  20  and  35  mm  had  increasing  p 
Daphnia  in  their  diets  as  a  function 
body  length.  Daphnia,  especially  D.  r. 
the  most  important  component  in  th< 
largest    fish    (<35    mm).    Larger    Y 
preyed  selectively  on  large  mdividua 
caria.  Abundance  of  Coregonus  incr 
1985   and   1986  subsequent  to  a  dec 
population  of  alewife  in  Lake  Michi 
vory   by   bloaters   may   have  been 
selective  influence  on  the  summer  p 
munity  in  offshore  regions  of  the  lake 
to  a  decrease  in  D.  pulicaria.  In  1983 
ton  community  of  Lake  Michigan  t 
nated    by    D.    pulicaria.    The    anim 
become   a   subdominant   member  of 
zooplankton  fauna,  but  its  role  withn 
nity  is  of  interest,  not  the  least  beca 
water  transparency  was  ascribed  to  i 
1983.  (Shidler-PTT) 
W  89-07442 


TOXICOKINETICS  OF  SELECTE1 
TICS  IN  HEXAGENIA  LIMBATA, 

National  Oceanic  and  Atmospheric 
tion,  Ann  Arbor,  Ml.  Great  Lakes  1 
Research  Lab. 
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primary  bibliographic  entry  see  Field  5B. 
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UZONTAL  DISTRIBUTION  AND  DENSI- 
DF  YEASTS  AND  FILAMENTOUS  FUNGI 
AKE  ST.  CLAIR  WATER, 

jnal  Water  Research  Inst.,  Burlington  (Ontar- 

.•kes  Research  Branch. 

wasniewska. 

ul  of  Great  Lakes  Research  JGLRDE,  Vol. 

lo.  4.  p  438-443,  1988.  2  fig,  38  ref. 

riptors:  'Limnology,  *Lakes,  'Yeasts, 
utic  fungi,  'Ecological  distribution,  'Water 
ty,  'Bioindicators,  Water  sampling,  Culturing 
liques,  Population  density,  Municipal 
water,  Industrial  wastewater,  Biodegrada- 
Biotransformation,  Lake  St.  Clair. 

s  and  filamentous  fungi  were  collected  from 
itions  throughout  Lake  St.  Clair.  Organisms 

water  samples  were  isolated  by  filtration 
gh  membrane  filters  and  cultured  on  a  selec- 
igar  medium.  Representative  colonies  of  the 
tminant  types  of  yeasts  and  filamentous  fungi 
:ertain  bacteria  were  identified.  Yeasts  and 
•like  fungi,  including  Rhodotorula,  Candida, 
toccccus,  and  Aureobasidium  species,  were 
y  distributed  in  densities  of  1  to  1000  colony- 
ng  units  per  100  mL.  The  presence  of  these 
ities  and  types  of  yeasts  in  the  water  may  be 
d  to  nutrients  of  municipal  and  industrial 
i  into  these  waters.  In  many  cases  yeasts  have 
used  as  possible  indicators  of  water  pollution. 
s  were  given  particular  attention  because  var- 
mthors  have  shown  that  many  of  these  orga- 

are  capable  of  assimilating  phenols,  benzoic 
wmpounds,  flavonoids,  and  lignin-breakdown 
cts.  Studies  have  also  shown  that  certain 
i  are  capable  of  breaking  down  chlorophen- 
:hloroanilines,  and  azo  dyes.  Filamentous 
occurring  in  water  samples  were  also  quanti- 
ance  they  may  also  be  able  to  biodegrade 
t  accumulate  organic  or  inorganic  toxicants 
■tie  systems.  (Shidler-PTT) 
)7444 


MENTPROFTLE    CAMERA    STUDY    OF 
VAUKEE  HARBOR  SEDIMENTS, 

nsin    Univ.-Milwaukee.    Center    for    Great 

Studies. 

rimary  bibliographic  entry  see  Field  2J. 

17445 


3NG  INFLOWS  IN  A  PHYSICAL  MODEL 
KKE  CONSTANCE, 

Univ.  of  New  York  at  Buffalo.   Dept.  of 

peal  Sciences. 

Stewart. 

•1  of  Great  Lakes  Research  JGLRDE,  Vol 

>•  4,  p  466478,  1988.  7  fig,  45  ref. 

iptors:  'Model  studies,  'Lake  Constance, 
*,  'Influent  water,  'Hydrologic  models, 
t  circulation,  Wind,  Homogeneity,  Stratifi- 
,  Turbidity,  Flood  control,  Germany,  Swit- 
d. 

Ming  vertically-distorted  Froude  model  of 
Constance  (der  Bodensee)  was  utilized  to 
modeled  inflows  from  two  major  tributaries, 
reduced-scale  physical  model  of  one  of  the 
lakes  of  central  Europe  permits  rapid  simu- 
of  prototype  inflow,  circulation  patters,  and 
tluence  of  wind  (or  no  wind)  during  homoge- 
and  some  stratified  conditions.  Several  dec- 
go  the  mouth  and  near-lake  river  channel  of 
'ggest  tributary  (Alpenrhein  River,  about 
»  total  inflows)  was  shifted  several  kilome- 
>  the  east  to  alleviate  flooding.  Currently,  the 
[■  being  slowly  extended  to  the  west,  across 
fwely  shallow  submerged  shelf,  so  that  the 
n>ein  can  discharge  its  turbid  load  into 
'  water.  The  physical  model  provides  in- 
imo  inflow  dispersal  from  different  mouth 
is  under  a  variety  of  density  and  current/ 
torcing  conditions.  (Author's  abstract) 
17446 


AGGREGATION  AND  DISAGGREGATION  OF 
FINEGRAINED  LAKE  SEDIMENTS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-07449 


FAUNAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  SOME  STEWART  ISLAND  STREAMS, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

W.  L.  Chadderton. 

New  Zealand  Natural  Sciences  NZNSEZ,  Vol.  15, 

p  43-50,  1988.  1  fig,  3  tab,  21  ref. 

Descriptors:  'Streams,  'Stream  biota,  'Chemical 
properties,  'New  Zealand,  Surveys,  Color,  Fish, 
Invertebrates,  Species  composition,  Benthic  Fauna. 

A  chemical  and  faunal  survey  of  several  Stewart 
Island,  New  Zealand,  streams  was  carried  out  in 
August  1987  and  the  summer  of  1987-88.  Streams 
had  clear-to-brown  waters,  pH  6.0-7.2,  conductivi- 
ty 11.0-38.6  mS/m,  and  dissolved  organic  carbon 
concentrations  ranging  from  2.8  to  10.5  g/cubic  m. 
Eight  fish  taxa  were  found,  including  Retropinna 
retropinna  which  had  not  been  recorded  previous- 
ly from  Stewart  Island.  Of  the  66  invertebrate  taxa 
collected,  41  were  not  previously  known  from  the 
island.  They  include  Pycnocentrella  eruensis, 
Mauiulus  luma,  Neocurupira  tonnoiri,  Mischoderus 
sp.  and  Austridotea  benhami,  taxa  which  have 
restricted  or  poorly  known  distributions  within 
mainland  New  Zealand.  Although  benthic  inverte- 
brate communities  of  stony  streams  were  generally 
similar  in  composition  and  species  richness  to 
streams  on  the  west  coast  of  the  South  Island,  they 
differed  because  species  of  Hydroptilidae,  Conoe- 
sucidae,  Notonemouridae,  Helicopsyche,  and  Ar- 
chichauliodes  were  absent  or  rare,  and  cased  cad- 
disfly  larvae  in  general  were  poorly  represented. 
(Author's  abstract) 
W89-07459 


CHANGES  IN  PLANT  COMMUNITY  AT  FOX- 
COTE  RESERVOIR  FOLLOWING  USE  OF 
FERRIC  SULPHATE  TO  CONTROL  NUTRI- 
ENT LEVELS, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-07460 


PALAEOMAGNETIC  AND  210PB  ESTIMATES 
OF  SEDIMENTATION  IN  LAKE  TURKANA, 
EAST  AFRICA, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Geophysics. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-07469 


SEDIMENTOLOGY,  POLLEN,  SPORES  AND 
DIATOMS  OF  A  148  M  DEEP  MIOCENE 
DRILL  HOLE  FROM  OKU  LAKE,  EAST  CEN- 
TRAL NIGERIA, 

Centre    National    de    la   Recherche    Scientifique, 
Marseille  (France).  Lab.  de  Palynologie. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-07470 


METHANE  EMISSION  FROM  NATURAL 
WETLANDS:  GLOBAL  DISTRIBUTION,  AREA, 
AND  ENVIRONMENTAL  CHARACTERISTICS 
OF  SOURCES, 

National  Aeronautics  and  Space  Administration, 

New  York.  Goddard  Inst,  for  Space  Studies. 

E.  Matthews,  and  I.  Fung. 

Global  Biogeochemical  Cycles  GBCYEP,  Vol.  1, 

No.  1,  p  61-86,  March  1987.  6  fig,  5  tab,  78  ref. 

Descriptors:  'Wetlands,  'Methane,  'Meteorologi- 
cal data  collection,  Swamps,  Peat  bogs,  Vegeta- 
tion, Soil  properties,  Seasonal  variation,  Ecosys- 
tems. 

A  global  data  base  of  wetlands  at  1  degree  resolu- 
tion was  developed  from  the  integration  of  three 
independent  global,  digital  sources:  (1)  vegetation, 
(2)  soil  properties  and  (3)  fractional  inundation  in 
each  1  degree  cell.  The  integration  yielded  a  global 
distribution  of  wetland  sites  identified  with  in  situ 


Lakes — Group  2H 

ecological  and  environmental  characteristics.  The 
wetland  sites  were  classified  into  five  major  groups 
on  the  basis  of  environmental  characteristics  gov- 
erning methane  emissions.  The  global  wetland  area 
derived  in  this  study  is  5.3  trillian  sq  m,  approxi- 
mately twice  the  wetland  area  previously  used  in 
methane  emission  studies.  Methane  emission  was 
calculated  using  methane  fluxes  for  the  major  wet- 
land groups,  and  simple  assumptions  about  the 
duration  of  the  methane  production  season.  The 
annual  methane  emission  from  wetlands  is  about 
1 10  Tg,  well  within  the  range  of  previous  estimates 
(11-200  Tg).  Tropical/subtropical  peat-poor 
swamps  from  20  degrees  N  to  30  degrees  S  ac- 
count from  30%  of  the  global  wetland  area  and 
25%  of  the  total  methane  emission.  About  60%  of 
the  total  emission  comes  from  peat-rich  bogs  con- 
centrated from  50-70  degrees  N,  suggesting  that 
the  highly  seasonal  emission  from  these  ecosystems 
is  the  major  contributor  to  the  large  annual  oscilla- 
tions observed  in  atmospheric  methane  concentra- 
tions at  these  latitudes.  (Author's  abstract) 
W89-07505 


LONG  CORE  STUDY  ON  NATURAL  AND  AN- 
THROPOGENIC ACIDIFICATION  OF  HUZEN- 
BACHERSEE,  BLACK  FOREST,  FEDERAL  RE- 
PUBLIC OF  GERMANY, 

Bayerische   Landesanstalt   fuer   Wasserforschung, 
Munich  (Germany,  F.R.). 
C.  Steinberg,  K.  Arzet,  and  D.  Krause-Dellin. 
Global  Biogeochemical  Cycles  GBCYEP,  Vol    1 
No.  2,  p  89-95,  June   1987.  4  fig,   1  tab,  23  ref. 

Descriptors:  'Lakes,  'Acid  rain  effects,  'Paleolim- 
nology,  'Acidic  water,  'Acidification,  'Reforesta- 
tion, Hydrogen  ion  concentration,  Diatoms,  Hu- 
zenbachersee,  Black  Forest,  West  Germany. 

The  pH  history  of  Huzenbachersee  in  the  northern 
Black  Forest  was  studied  by  using  diatom  records 
of  a  long  core  and  a  short  core.  The  results  reveal 
that  the  pH  of  the  lake  has  decreased  by  1  unit 
since  the  end  of  the  ice  age  until  about  1800,  owing 
to  natural  long-term  acidification.  The  impact  of 
man  in  the  last  200  years,  such  as  catchment  affor- 
estation and  especially  acid  deposition,  have 
caused  additional  dramatic  pH  declines  in  a  much 
shorter  period  of  time.  (Author's  abstract) 
W89-07506 


ECOLOGY  OF  LOBELIA  DORTMANNA  L.:  I. 
THE  PLASTICITY  OF  INDIVIDUALS  WITHIN 
A  CONSTANT  DEPTH  INTERVAL  IN  OLIGO- 
TROPHIC  LAKES, 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Ecology 

and  Nature  Protection. 

J.  Szmeja. 

Ekologia  Polska  ELPLBS,  Vol.  35,  No.  3-4,  p  497- 

522,  1987.  14  fig,  6  tab,  47  ref. 

Descriptors:  'Oligotrophic  Lakes,  'Submerged 
plants,  'Lobelia,  'Plant  populations,  'Population 
dynamics,  'Population  density,  Water  depth,  Sedi- 
ments, Fertility,  Poland,  Ecosystems,  Aquatic 
plants. 

The  condition  and  fecundity  of  Lobelia  dortmanna 
growing  within  the  same  phytolittoral  depth  inter- 
val, 0.8-1.0  m,  in  two  oligotrophic  lakes  in  north- 
ern Poland  (southern  range  of  the  species)  were 
studied.  Individuals  found  on  sand  sediments,  poor 
in  nutrients,  are  small,  and  their  size,  habitat  and 
fecundity  usually  demonstrate  a  narrower  range  of 
variation  than  that  found  for  individuals  collected 
from  silt.  A  narrower  range  of  variation  of  some 
characters  on  an  infertile  sand  substrate  is  the 
result  of  its  higher  homogeneity  with  respect  to  the 
degree  of  fertility  and  granulation.  Individual  fe- 
cundity is  positively  correlated  with  individual 
size,  and  the  latter  with  sediment  fertility.  Individ- 
ual condition  and  fecundity  are  inversely  propor- 
tional to  population  density  and  pressure  from 
competing  species.  Populations  located  in  two 
lakes  located  13  km  apart  do  not  manifest  any  local 
specificity  in  individual  size,  habit  or  fecundity. 
Differences  between  the  populations,  and  between 
coenopopulations  distinguished  within  them,  i.e. 
sets  of  individuals  from  phytocoenoses  of  different 
plant   communities,    are   statistically    insignificant. 
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Significant  differences  were  found  only  between 
subpopulations.  The  highest  similarity  was  found 
among  individuals  living  under  similar  biotope- 
social  conditions  which  arise  primarily  on  sub- 
strates of  similar  fertility  and  degree  of  granula- 
tion, but  not  necessarily  in  phytocoenoses  of  the 
same  plant  community.  High  individual  variation 
was  found  under  identical  phytocoenose  and  bio- 
tope  conditions.  A  situation  of  this  kind  was  ob- 
served despite  the  predominance  of  vegetative  re- 
production in  L.  dortmanna.  The  role  of  the  phy- 
tocoenose as  a  factor,  compared  with  the  influence 
of  biotope  conditions,  was  less  markedly  reflected 
in  the  populations,  being  seen  only  in  aggregations 
of  a  stratified  structure.  (See  W89-07510  and  W89- 
07511)(Sand-PTT) 
W89-07509 


ECOLOGY  OF  LOBELIA  DORTMANNA  L.:  II. 
POPULATION  STRUCTURE  AND  DYNAMICS 
WITHIN  A  CONSTANT  DEPTH  INTERVAL  IN 
OLIGOTROPHIC  LAKES, 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Ecology 

and  Nature  Protection. 

J.  Smeja. 

Ekologia  Polska  ELPLBS,  Vol.  35,  No.  3-4,  p  523- 

544,  1987.  12  fig,  7  tab,  21  ref. 

Descriptors:  *01igotrophic  Lakes,  "Limnology, 
♦Submerged  plants,  *Lobelia,  *Plant  populations, 
♦Population  dynamics,  Population  density,  Water 
depth,  Ecosystems,  Fertility,  Poland,  Aquatic 
plants. 

Lobelia  dortmanna  population  structure  and  dy- 
namics under  diverse  phytocoenose  and  biotope 
conditions  of  the  same  phytolittoral  depth  range 
(0.8-1.0  m)  in  two  lakes  in  northern  Poland  was 
investigated.  Two  populations  were  a  priori  subdi- 
vided into  9  smaller  comparative  units  (subpopula- 
tions) on  the  basis  of  the  following  criteria:  homo- 
geneity of  the  biochore  (i.e.  area  occupied  by  a 
phytocoenose)   and    the   same    plant   community 
type.    Nearly    all   the   structure   parameters,   and 
probably  the  numbers-controlling  mechanisms  as 
well,  change  significantly  in  relation  to  the  specific 
system  of  biotope  and  biocoenose  conditions.  Sub- 
ject to  variation  is  the  spatial  structure  type  as  well 
as  the  number  of  seeds  and  vegetative  diaspores 
per  unit  of  population  area.  There  is  little  variation 
in  the  numbers  of  individuals  between  subpopula- 
tions from  year  to  year.  Abundance  fluctuation  in 
aggregations  made  up  only  of  L.  Dortmanna  is 
more  than  twice  lower  than  in  several-species  ag- 
gregations.   The   particular   subpopulations   have 
their  own  rhythm,  not  synchronized  with  that  of 
other  subpopulations,  of  abundance  variation  from 
year  to  year.  The  distribution  of  individuals  in  the 
phytolittoral  of  both  lakes  is  aggregated,  regardless 
of  the  kind  of  phytocoenoses  and  their  biochores. 
The  size  and  frequency  of  L.  dortmanna  aggrega- 
tions is  negatively  correlated  with  habitat  fertility 
and  intensity  of  pressure  of  rival  species.  The  sub- 
populations   include   individuals   representing   all 
morpho-developmental       stages.       Features       in 
common  to  all  the  entities  compared  are:  the  domi- 
nance of  mature  forms,  low  percentage  of  seed- 
lings, and  generative  individuals.  There  are  several 
hundred  to  a  thousand  times  more  seeds  than  vege- 
tative diaspores  per  0.1  sq  m  phytolittoral  area. 
Subpopulations  occurring   under  similar  biotope 
and  social  conditions  are  most  similar  with  respect 
to  the  numerical  seed  to  vegetative  diaspore  ratio. 
The  frequency  of  mature  and  juvenile  forms  gener- 
ally agrees  with  the  numbers  and  density  of  subpo- 
pulations; the  contribute  considerably  to  the  type 
of  spatial  organization  and  age  structure.  Individ- 
uals   representing    these    morpho-developmental 
stages    follow    a    different    distribution    patterns. 
Seedling  as  a  rule  occur  singly  in  uneven-aged 
aggregations  and  do  not  form  seasonal  cohorts. 
(See  W89-7509  and  W89-07511)  (Sand-PTT) 
W89-07510 


ECOLOGY  OF  LOBELIA  DORTMANNA  L.:  III. 
THE  PLASTICITY  OF  INDIVIDUALS  ALONG 
A  GRADIENT  OF  INCREASING  DEPTH  IN 
OLIGOTROPHIC  LAKES, 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Ecology 
and  Nature  Protection. 
J  Szmcja. 


Ekologia  Polska  ELPLBS,  Vol.  35,  No.  3-4,  p  545- 
558,  1987.  10  fig,  1  tab,  24  ref. 

Descriptors:  *01igotrophic  Lakes,  'Limnology, 
♦Submerged  plants,  ♦Lobelia,  ♦Ecosystems,  ♦Plant 
morphology,  Water  depth,  Fertility,  Poland, 
Aquatic  plants,  Ecosystems. 

Lobelia  dortmanna  size,  habitat  and  fecundity  were 
assessed   in   phytolittoral   fragments   at   gradually 
increasing  depths  in  two  lakes  in  northern  Poland. 
The  assimilatory  area  appears  to  be  a  very  sensitive 
indicator  of  changes  in  biotope  conditions.  In  indi- 
viduals collected  at  the  depth  range  of  1.41-1.70  m 
it  is  nearly  6  times  larger  than  those  found  close  to 
the  lake  edge,  whereas  the  leaves  are  3  times  as 
long,  and  their  number  twice  as  large.  There  is  also 
a  wide  variation  in  the  height  of  the  inflorescence 
stem,  from  between  a  dozen  centimeters  on  shore 
to  almost  one  and  a  half  meters  at  the  depth  of  1.40 
m.  Individual  weight  continues  to  increase  in  spite 
of  the  varying  distribution  of  L.  dortmanna  and 
Littorella  uniflora  populations.  The  most  stable  is 
the  weight  of  the  rhizome,  the  mass  of  which 
depends  mainly  on  the  age  of  the  plant.  Increasing 
submergence  of  generative  individuals  is  accompa- 
nied by  a  gradual  growth  in  length  and  breadth  of 
their  fruits  and  an  increase  in  the  number  of  flow- 
ers and  fruits  in  an  inflorescence,  and  a  reduction 
in  the  number  of  seeds  in  a  fruit.  Fecundity  is 
directly  proportional  to  the  size  of  a  plant  and 
depends  among  other  things  on  the  amount  of 
available  food.  Both  methods  of  reproduction  are 
subject  to  modification,  but  variation  in  number 
and  size  of  the  vegetative  offspring  is  far  narrower 
than  that  of  the  generative  offspring.  The  total 
number  of  seeds  produced  by  an  individual  is  simi- 
lar in  every  depth  interval  of  the  reproduction 
zone.  According  to  its  condition,  L.  dortmanna 
produces  few  fruits,  each  with  many  small  seeds, 
or  a  larger  number  of  fruits,  each  with  fewer  seeds 
which  are  larger.  Slightly  more  seeds  are  produced 
only  by  individuals  growing  under  the  least  favor- 
able habitat  and  topographic  conditions,  i.e.  close 
to  the  upper  (near  shore)  and  the  lower  (deepest- 
lying)  limits  of  the  reproduction  zone.  Analyzed 
against  the  growing-depth  gradient,  L.  dortmanna 
shows  a  directional  type  of  plastic  reactions.  In 
both  populations  studied,  it  is  positively  correlated 
with  the  growing  content  of  organic  matter  in  the 
sediment,  i.e.  with  its  increasing  fertility  and  bio- 
logical and  chemical  activity.  (See  W89-07509  and 
W89-075 10)  (Sand-PTT) 
W89-07511 


STUDIES  ON  THE  ECOLOGY  OF  ALDRO- 
VANDA  VESICULOSA  L.:  I.  ECOLOGICAL 
DIFFERENTIATION  OF  A.  VESICULOSA 
POPULATION  UNDER  THE  INFLUENCE  OF 
CHEMICAL  FACTORS  IN  THE  HABITAT, 
Wroclaw  Univ.  (Poland).  Botanic  Garden. 
R.  Kaminski. 

Ekologia  Polska  ELPLBS,  Vol.  35,  No.  3-4,  p  559- 
590,  1987.  3  fig,  8  tab,  64  ref. 

Descriptors:  ♦Aquatic  plants,  ♦Floating  plants, 
♦Plant  growth,  ♦Nutrients,  Nitrates,  Phosphates, 
Magnesium,  Sodium,  Sulfur,  Potassium,  Ammonia, 
Iron,  Calcium,  Organic  matter,  Humic  acids, 
Aquatic  habitats,  Ecosystems. 

The  ecology  of  Aldrovanda  vesiculosa  in  10  loca- 
tions in  Poland  was  investigated.  Aldrovanda  has  a 
rather  broad  phytosociological  amplitude  having  a 
mosaic  character  of  occurrence  within  one  habitat. 
Some  plants  most  frequently  accompanying  A.  ve- 
siculosa have  a  great  influence  on  its  growth  and 
development.  Based  on  the  criteria  of  Patalas,  the 
waters  of  the  habitats  examined  have  a  low  content 
of  nitrates,  an  average  content  of  K,  a  slightly 
more  than  average  content  of  phosphates,  ammo- 
nia and  Fe,  and  are  differentiated  in  the  content  of 
Ca,  organic  matter  and  humic  acids.  The  contents 
of  other  macroelements  are  low.  The  best  habitats 
for  growth  and  development  of  Aldrovanda  are 
waters  having  vegetation  composition  and  water 
chemistry  characteristic  of  eutrophic-dystrophic 
habitats  with  a  proper  ratio  of  minerals  to  organic 
substances.  Chemical  differentiation  of  habitats 
(also  in  time)  corresponds  with  differentiation  of 
individual  and  group  characters  of  plants.  Among 
chemical   factors  in   the  habitat,   the  contents  of 


humic  acids  and  organic  matter  have  th< 
influence  on  the  growth  characters  exam 
influence  of  macroelements  is  smaller.  1 
tinct  is  the  negative  effect  of  Ca  and  th< 
effect  of  Mg,  Na,  and  Fe.  Characters  w 
show  the  influence  of  chemical  factors  of 
tat  and  ecological  constitution  of  A.  vesk 
plant  length,  number  of  shoots,  leaf  len| 
biomass  and  index  of  biotic  potential  Poi 
relations  were  also  observed  between  the 
of  K,  S,  and  Ca  in  water  and  in  plants. 
W89-07513)  (Sand-PTT) 
W89-07512 


STUDIES   ON   THE   ECOLOGY   OF 

VANDA  VESICULOSA  L.:  II.  ORGAf 

STANCES,  PHYSICAL  AND  BIOTIC  F 

AND   THE   GROWTH   AND   DEVEU 

OF  A.  VESICULOSA, 

Wroclaw  Univ.  (Poland).  Botanic  Garder 

R.  Kaminski. 

Ekologia  Polska  ELPLBS,  Vol.  35,  No.  : 

609,  1987.  4  fig,  7  tab,  26  ref. 

Descriptors:  'Aquatic  plants,  ♦Floatir 
♦Ecosystems,  4Plant  growth,  ♦M 
♦Chemical  composition,  Zooplankton, 
compounds,  Humic  acids,  Temperature, 

Studies  in  natural  localities,  and  mainly 
mental  cultures,  have  shown  a  significam 
of  zooplankton  and  accompanying  plar 
drovanda  vesiculosa  growth.  The  length 
is  caused  mainly  by  sedges  and  Stratiod 
which  also  increase  the  number  of  shoots 
vanda  plants.  Rush  species  cause  a  cc 
increase  in  the  size  of  traps.  Zooplanl 
positive  effect  resembling  that  of  sedge 
joint  effect  of  plants  and  zooplanktoi 
stronger.  It  is  assumed  that  the  allelopa 
of  accompanying  plants  depends  on  pro 
drovanda  with  a  biologically  active  or 
stance  which  the  plant  cannot  synthes 
one  of  the  links  of  the  metabolic  chain 
stance  can  also  be  obtained  from  mien 
caught  and  decomposing  plant  remains, 
be  growth  controls  such  as  vitamins 
acids.  This  is  indirectly  proved  by  the  : 
cultivate  Aldrovanda  in  a  purely  mine: 
Humic  acids  at  an  optimum  concentrate 
7000  microgram  C/L  accelerate  plant  j 
crease  its  biotic  potential  and  control  tu 
the  bottom  of  the  water  body  in  autur 
indispensable  as  A.  vesiculosa  turions 
sistant  to  low  temperatures.  A  too-hig 
ture  negatively  affects  the  wintering 
decreasing  their  ability  to  develop  in  ! 
tion  period.  (See  also  W89-07512)  (Sand 
W89-07513 


EFFECT  OF  CAGE  AQUACULTURE 
BOW  TROUT  ON  THE  DISTRIBUI 
STABILITY  OF  MACROBENTHOS  | 
PHIC  LAKE  LETOWSKIE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsk 
Dept.  of  Ecology  and  Protection  of  Er 
For  primary  bibliographic  entry  see  Fie 
W89-07514 


TYPES    OF    BASINS    WITHOUT   E 

AND    FACTORS    AFFECTING    TH1 

CYCLE    IN    THEM    IN   THE    PRE! 

LANDSCAPE    OF    THE    MASURL4 

LAND, 

Polish  Academy  of  Sciences,  Mikolaj 

Ecology. 

For  primary  bibliographic  entry  see  Fie 

W89-07516 


INFLUENCE  OF  THE  MIRE  PROPC 
A  DRAINAGELESS  CATCHMENT 
THE  TROPHIC  STATUS  OF  MIRE 

Polish  Academy  of  Sciences,  Mikola 

Ecology. 

M.  Kruk. 

Ekologia  Polska  ELPLBS,  Vol.  35,  Nc 

698,  1987.  12  fig,  4  tab,  30  ref. 
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rs:  'Mires,  'Wetlands,  'Limnology, 
i,  'Trophic  level,  Catchment  areas, 
properties,  Hydrogen  ion  concentration, 
wived  organic  matter,  Calcium,   Phos- 


ited  in  areas  without  surface  drainage  are 
vith  nutrients  from  two  main  sources: 
ter  inflow  from  the  catchment  area  and 
on.  The  volume  ratio  between  these  two 
trmines  the  nutrient  content  in  the  mire 
insiderable  differences  were  found  in  pH, 
:entration  of  ions,  content  of  Ca(2+) 
organic  matter  and  of  P-P04(3-)  =  P- 
itween  minerotrophic  and  ombrotrophic 
■s.  In  ombrotrophic  bogs  the  bog  propor- 
ainageless  catchment  area  was  clearly 
n  in  minerotrophic  fens.  Thus,  if  a  mire 
less  than  about  20%  of  runoffless  catch- 
then,  due  to  the  presence  of  agricultur- 
t  favorable  conditions  for  the  develop- 
ns.  Regression  analysis  and  correlation 
tionship  between  these  chemical  indices 
iters  and  the  mire-catchment  area  ratio 
statistically  dependence  on  the  percent- 
lire  in  runoffless  catchment  area.  This 
>n  can  generally  be  attributed  to  differ- 
e  chemistry  of  precipitation  waters  and 
ers  from  the  catchment  area,  the  two 
es  of  nutrient  input  in  mires.  The  most 
on  the  catchment  area  ratio  is  the  pH  of 
,  and  the  least  dependent  is  phosphate 
le  interaction  between  chemical  indices 
ters  showed  a  correlation  between  the 
mtration  of  ions,  Ca(2+)  content  and 
waters.  It  has  been  found  that  the  pH  of 
and  that  of  fen  waters  are  determined 
t  agents:   in  fen  waters  by  inorganic 
i.  including  calcium  ion  from  the  catch- 
tnd  in  bog  waters  by  dissolved  autoge- 
ic  matter.  The  level  of  pH  affects  the 
an  of  P-P04<3-)  =  P-P04(3-)  in  mire 
e  Ca(2  +  )  and  P-P04(3-)  =  P-P04(3-) 
sn  inversely  correlated.  The  percentage 
i  drainageless  catchment  area  exerts  an 
m   determining   one   of  two   opposite 
s  (minerotrophicor  ombrotrophic),  and 
!  the  fertility  within  both  of  them:  in 
I)  the  volume  of  inflow  of  nutrient-rich 
1  the  catchment  area,  and  in  bogs  via 
of  water  relations  which  determines  a 
c  matter   decomposition   rate.    (Sand- 


S  OF  DISSOLVED   OXYGEN  AND 
CIRCULATION  IN  FISH  PONDS, 

Iniv.,   Ann   Arbor.   Great   Lakes   Re- 
bibliographic  entry  see  Field  81. 


>  OF  HYPHOMYCETES  ON  DE- 
SAVES  IN  THE  NETWORK  OF  THE 
3NE  (FRANCE), 

v.,   Villeurbanne   (France).   Dept.   de 
imale  et  Ecologie. 
and  E.  Pattee. 
Hydrobiologie  AHYBA4,  Vol.   114, 
D,  November  1988.  6  fig,  1  tab,  67  ref. 

•Biodegradation,  'Rivers,  'Ecosys- 
atic  fungi,  'Decomposing  organic 
)homycetes,  Limnology,  Oxbow  lakes, 
',  France. 

s  of  Hyphomycetes  on  decaying  leaves 
*  of  most  invertebrates  was  studied  by 
vations  and  by  culture  on  a  specific 
Testrial  forms  occurred  in  all  parts  of 
work  but  were  considered  as  inactive 
tions  that  prevailed.  In  contrast,  the 
ic  forms  were  only  profuse  in  the 
ere  decomposition  proceeded  fastest, 
less  common  in  the  side  arm,  where 
hi  proceeded  more  slowly  and  they 
sally  absent  from  the  oxbow  lake, 
jposition  was  slowest  and  incomplete! 
te  transversal  gradient  in  decomposi- 
y  be  partly  ascribed  to  these  aquatic 
es.  (Author's  abstract) 
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OCCURRENCE  OF  THE  TOXIC  CYANOBAC- 
TERIUM  (BLUE-GREEN  ALGA)  MICROCYS- 
TIS AERUGINOSA  IN  CENTRAL  CHINA, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Biologi- 
cal Sciences. 

W.  W.  Carmichael,  M.-J.  Yu,  Z.-R.  He,  J.-W  He 
and  J.-L.  Yu. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  114, 
No.  1,  p  21-30,  November  1988.  1  fig,  2  tab,  18  ref. 

Descriptors:  'Cyanophyta,  'Microcystis,  'Algal 
toxins,  'Lakes,  'Toxins,  'Toxicity,  'Water  pollu- 
tion effects,  'China  'Eutrophication,  Peptides, 
Bioassay. 

Phytoplankton  samples  were  collected  from  three 
water  sources  in  Hubei  and  Anhui  province  of 
Central  China  during  the  summers  of  1984-86. 
During  the  peak  water  bloom  periods  Microcystis 
aeruginosa  was  the  dominant  phytoplankton 
present.  M.  aeruginosa  was  found  to  be  lethally 
toxic  by  the  mouse  bioassay  in  19  of  26  samples 
collected.  Toxicity  was  of  the  type  previously  re- 
ported for  hepatotoxic  cyclic  peptides  of  M.  aeru- 
ginosa and  other  freshwater  bloom  forming  cyano- 
bacteria.  Toxicity  as  measured  by  the  intraperiton- 
eal mouse  assay  varied  considerably  between  and 
within  sample  locations.  One  major  toxin  was  iso- 
lated from  each  of  three  samples.  One  toxin  was 
analyzed  by  HPLC  and  amino  acid  analysis.  It  had 
similar  characteristics  as  the  cyclic  heptapeptide 
hepatotoxin  isolated  from  field  and  laboratory  M. 
aeruginosa  examined  from  North  America,  Great 
Britain  and  South  Africa.  This  work  establishes, 
for  the  first  time,  the  presence  of  toxic  cyanobac- 
teria  in  China's  freshwater  lakes.  (Author's  ab- 
stract) 
W89-07523 


No.  1,  p  45-61,  November  15 
NSF  Grant  BSR-8318386. 


.  6  fig,  3  tab,  50  ref. 


ROTIFER  GRAZERS  AND  PHYTOPLANK- 
TON: SEASONAL  EXPERIMENTS  ON  NATU- 
RAL COMMUNITIES, 

University  of  South  Florida,  Tampa.  Dept.  of  Biol- 
ogy. 

S.  M.  Scheda,  and  B.  C.  Cowell. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114, 
No.  1,  p  31-44,  November  1988.  2  fig,  4  tab,  49  ref! 

Descriptors:  'Lakes,  'Ecosystems,  'Rotifers, 
'Phytoplankton,  'Algae,  'Limnology,  'Grazing, 
'Cyanophyta,  'Chlorophyta,  Seasonal  variation, 
Lake  Brooker,  Florida. 

Four  seasonal,  in  situ,  grazing  experiments  were 
conducted  in  Lake  Brooker,  Florida.  Rotifer  con- 
centrations (0  x  =  control,  1  x  2  x,  4  x  and  8  x 
ambient  density)  were  allowed  to  feed  on  natural 
phytoplankton  assemblages  suspended  in  the  lake 
within  polyethylene  bags  for  24  or  48  h;  each 
concentration  was  replicated  five  times.  After  in- 
cubation, rotifers  and  phytoplankton  were  separat- 
ed, preserved  and  counted.  Phytoplankton  from 
treatments  1  x  to  8  x  were  compared  with  the 
control.  Rotifer  grazers  produced  distinct  shifts  in 
the  taxonomic  compositions  and  size  distributions 
of  the  phytoplankton  assemblages.  Total  and  chlor- 
ophycean  nanoplankton  decreased  significantly  at 
one  or  more  rotifer  densities  in  all  experiments. 
Cyanophycean  nanoplankton  decreased  significant- 
ly only  during  the  winter  months  when  they  were 
more  abundant.  Reductions  in  large  or  small  cryp- 
tophycean  nanoplankton  corresponded  directly  to 
the  sizes  of  the  predominant  rotifer  species.  The 
largest  decreases  in  phytoplankton  volumes  were 
generally  in  the  4  x  rotifer  treatments.  In  experi- 
ments with  high  numbers  of  grazing  rotifers  signifi- 
cant decreases  in  phytoplankton  volumes  were  ob- 
served in  the  1  x  treatment  which  approximated 
ambient  lake  density.  (Author's  abstract) 
W89-07524 


EFFECTS  OF  IRRADIANCE  AND  AGE  ON 
CHEMICAL  CONSTITUENTS  OF  ALGAL  AS- 
SEMBLAGES IN  LABORATORY  STREAMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

A.  D.  Steinman,  C  D.  Mclntire,  and  R.  R.  Lowry. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114, 


Descriptors:  'Lotic  environment,  'Streams,  'Eco- 
systems, 'Algae,  'Limnology,  'Irradiation, 
'Chemical  comparition,  'Nutrients,  Fatty  acids, 
Amino  acids,  Lipids,  Proteins. 

Effects  of  irradiance  (15,  50,  150  and  400  microE/ 
sq  m/s)  and  age  (8,  15,  and  31  days)  on  the 
chemical  composition  of  algal  assemblages  in  labo- 
ratory streams  were  examined.  Overall,  the  most 
abundant  fatty  acids  and  amino  acids  were  16:0, 
16:1,  18:1,  and  20:5,  and  glutamic  acid/glutamine,' 
aspartic  acid/asparagine,  serine,  glycine,  and  ala- 
nine, respectively.  Day  8  assemblages  exposed  to 
low  irradiances  were  characterized  by  high  per- 
centages of  the  16:0  fatty  acid,  glycine,  and  serine. 
Older  assemblages  had  relatively  high  concentra- 
tions of  16:1,  20:5,  and  apartic  acid/asparagine 
levels.  Levels  of  crude  lipid  and  combined  protein 
also  varied  with  light  energy  and  age.  Surprisingly 
little  association  was  evident  between  protein  level 
and  C:N  ratio.  Ordinations  using  a  reciprocal  aver- 
aging algorithm  revealed  discontinuities  between 
some  algal  assemblages  based  on  their  chemical 
constituents.  This  suggests  that  biochemical  ex- 
pressions of  algal  community  structure  in  benthic 
ecology  may  be  relevant,  especially  when  trophic 
level  interactions  are  under  consideration.  In  gen- 
eral, the  data  indicate  that  lotic  algal  assemblages 
represent  food  sources  of  high  nutritional  quality 
(Author's  abstract) 
W89-07525 


EFFECT  OF  A  'BIO-FILTER'  AQUATIC 
TREATMENT  PLANT  ON  DOH-HOH-NUMA 
BOG,  TSUKUBA  CITY,  JAPAN:  RAPID  OLIGO- 
TROPHICATION  WITHOUT  DAMAGE  TO 
THE  PHYTOPLANKTON  COMMUNITY, 
Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

For   primary   bibliographic   entry   see   Field   5D 
W89-07526 


PHYSICAL    AND    CHEMICAL    LIMNOLOGY 
OF  BUCKINGHAM  CANAL  (MADRAS,  INDIA), 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07527 


PLANKTON  AND  RELATED  PARAMETERS 
OF  BUCKINGHAM  CANAL  AT  MADRAS 
INDIA:  A  CANONICAL  CORRELATION 
ANALYSIS, 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy- 
For  primary  bibliographic  entry  see  Field  5C. 
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STUDIES  ON  THE  SURFICIAL  SEDIMENTS 
OF  A  TROPICAL  RESERVOIR:  OBSERVA- 
TIONS ON  GANDHISAGAR  LAKE,  M.  P 
INDIA, 

Vikram  Univ.,  Ujjain  (India).  School  of  Studies  in 

Zoology. 

K.  S.  Rao,  S.  Srivastava,  and  U.  Choube. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114 

No.  1,  p  147-160,  November  1988.  6  fig,  4  tab,  14 

ref. 

Descriptors:  'Limnology,  'Reservoirs,  'Artificial 
Lakes,  'Lake  sediments,  Physical  properties, 
Chemical  properties,  Topography,  Geologic  for- 
mations, Hydrogen  ion  concentration,  Alkalinity, 
Hardness,  Conductivity,  Silt,  Clay,  Sand,  Oxygen- 
ation, Gandhisagar  Lake,  India. 

Gandhisagar  lake  is  the  second  largest  man-made 
lake  in  India,  constructed  in  1960  on  the  river 
Chambal.  A  gross  study  of  the  surficial  sediments 
of  this  lake  was  conducted.  A  total  of  150  sediment 
samples  and  soundings  that  revealed  the  presence 
of  a  continuous  bed  rock  of  varying  width.  Sedi- 
mental  topography  was  well  represented  in  the 
bathymetnc  drawings.  The  oldest  geological  for- 
mations are  represented  by  Binota  Shales  which 
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are  overlaid  by  Jiran  Sand  stones  overlying  basalt. 
The  greatest  depressions  in  the  lake  were  identified 
at  the  8  km  long  basin  between  the  GS  dam  site 
and  Chourasigarh  where  a  depth  of  49.52  m  was 
recorded.  Gandhisagar  sedimental  waters  are  well 
oxygenated.  pH  values  range  between  7.2  and  8.1. 
No  stable  thermal  stratification  occurs  in  this  lake. 
Alkalinity  hardness  and  conductivity  values  of  the 
sediments  were  less.  The  sedimental  nutrient  levels 
do  not  indicate  a  higher  trophic  status.  Out  of  the 
vast  catchment  area  (23,025  sq  km)  of  this  lake,  the 
annual  silt  and  clay  loads  from  Chhotikahsindh 
tributary  were  identified  to  be  the  greatest,  having 
about  60%  silt  composition.  Greatest  accumula- 
tions of  silt  and  clay  in  the  lake  were  located  at  GS 
Dam,  Sanjit  and  Chandwasa.  The  silt  and  clay 
populations  show  no  skewness  in  their  distribution 
but  the  sand  population  has  frequently  shown  lep- 
tokurtism.  (Author's  abstract) 
W89-07529 


PLANKTON  ECOLOGY  OF  LAKE  GENEVA:  A 
TEST  OF  THE  PEG-MODEL, 

Institut  National  de  la  Recherche  Agronomique, 
Thonon-les-Bains  (France).  Inst,  de  Limonologie. 
M.  Gawler,  G.  Balvay,  P.  Blanc,  J.-C.  Druart,  and 
J.  P.  Pelletier.  „r  ,    , ,  „ 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  114, 
No  2,  p  161-174,  December  1988.  5  fig,  3  tab,  23 
ref. 

Descriptors:  'Limnology,  "Lakes,  "Lake  Geneva, 
•Ecosystems,  *Phytoplankton,  Species  composi- 
tion, Grazing,  Succession,  Nutrients,  Diatoms, 
Cryptophyta,  Chlorophyta,  Dinoflagellates. 

The  PEG  (Plankton  Ecology  Group)  model  of 
planktonic  succession  is  here  confronted  with  sea- 
sonal events  in  Lake  Geneva  (France-Switzerland) 
for  1984  and  1985,  in  terms  of  variations  in  physi- 
cal factors,  major  nutrients,  and  the  composition  of 
plankton  communities.  The  importance  of  herbi- 
vores in  controlling  nanoplankton  was  determined 
by  in  situ  grazing  measurements  during  1985.  Data 
from  a  10-year  period  show  that  Lake  Geneva 
encompasses  almost  as  much  variability  in  the  tax- 
onomic  composition  of  the  phytoplankton  as  does 
the  entire  range  of  lakes  studied  by  the  Plankton 
Ecology  Group.  In  spite  of  the  lake's  great  year- 
to-year  variability,  successional  events  in  Lake 
Geneva  are,  in  general,  well  described  by  the  PEG 
model,  especially  for  the  diatom-cryptophyte- 
chlorophyte-dinoflagellate  sequence  in  the  phyto- 
plankton. (Author's  abstract) 
W89-07530 


SILICEOUS  MICROFOSSIL  SUCCESSION  IN 
RECENT  LAKE  HURON  SEDIMENTS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

J.  A.  Wolin,  E.  F.  Stoermer,  C.  L.  Schelske,  and 
D.  J.  Conley. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  114, 
No  2,  p  175-198,  December  1988.  11  fig,  1  tab,  50 
ref.  EPA  Grant  R-8 13831,  NSF  Grant  OCE86- 
14619. 

Descriptors:  *Limnology,  *Paleolimnology,  "Lake 
Huron,  'Succession,  *Lakes,  *Lake  sediments, 
•Great  Lakes,  *Microfossils,  *Phytoplankton, 
•Diatoms,  Algae,  Silica,  Lake  Superior,  Lake  On- 
tario. 

Siliceous  algal  remains  in  recent  sediments  from 
Lake  Huron  were  analyzed  to  determine  qualita- 
tive and  quantitative  changes  in  microfossil  assem- 
blages during  the  past  200  years.  Total  microfossil 
abundance  increases  from  about  200  million/g  at 
30-15  cm  to  about  700  million/g  above  10  cm.  A 
shift  from  a  dominance  of  benthic  taxa  to  a  higher 
percentage  of  planktonic  species  occurs  toward  the 
surface  of  the  core.  Diatom  taxa  tolerant  of  nutri- 
ent enrichment  and  species  common  in  eutrophic 
Saginaw  Bay  waters  begin  to  occur  and  increase  in 
abundance  above  10  cm.  Three  major  microfossil 
associations  were  identified  through  cluster  analy- 
sis The  Lake  Huron  system  falls  between  those  of 
Lake  Superior  and  Lake  Ontario  in  the  pattern  of 
Great  Lakes  phytoplankton  species  succession. 
Based  on  microfossil  assemblages  present  in  the 
sediments,  modification  of  the  Lake  Huron  system 


has  progressed  from  an  ultra-oligotrophic  environ- 
ment to  a  meso-oligotrophic  one  with  diatom  pro- 
duction not  yet  reaching  the  Si  limitation  stage. 
(Sand-PTT) 
W89-07531 

ENVIRONMENTAL  ARCHIVE:  TROPICAL 
URBAN  DEVELOPMENT  REFLECTED  IN 
THE  SEDIMENT  GEOCHEMISTRY  OF  A 
FLOOD-PLAIN  LAKE, 

Papua  New  Guinea  Univ.,  Port  Moresby.  Dept.  of 

Biology. 

N.  V.  C.  Polunin,  P.  L.  Osborne,  and  R.  G. 

To  tome.  , 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114, 

No.  2,  p   199-211,  December  1988.  5  fig,  8  ref. 

Descriptors:  *Paleolimnology,  *  Stratigraphy, 
•Heavy  metals,  *Lakes,  'Flood  plains,  *Lake  sedi- 
ments, 'Geochemistry,  *Urbanization,  Wastewater 
treatment,  X-ray  fluorescence,  Trace  elements, 
Vegetation,  Waigani  Lake,  Papua  New  Guinea, 
Limnology. 

The  catchment  of  Waigani  Lake  now  includes  a 
large  part  of  the  capital  city  of  Papua  New  Guinea, 
Port  Moresby.  Although  major  environmental  dis- 
turbance of  the  area  began  in  the  1940's,  urbaniza- 
tion has  been  swift  since  the  late  1950's,  and  from 
1965  the  construction  of  sewage  stabilization  ponds 
has  meant  a  large  input  of  sewage.  Because  no 
monitoring  of  the  lake  or  its  environs  has  been 
carried  out,  the  sediments  contain  the  only  record 
of  28  elements  in  this  archive,  and  find  evidence 
for  increased  levels  in  particular  of  P,  Mn,  Fe,  S, 
Mg,  Na,  Ca,  Zn,  Pb,  Sr,  and  Ba  in  the  recent 
sediments.  Accelerated  loadings  of  some  elements 
can  help  to  explain  the  disappearance  of  the  swamp 
vegetation  and  it  also  appears  that  the  different 
vegetation  stages  may  have  influenced  patterns  of 
sediment  geochemistry.  Shallow  lowland  lakes  in 
the  tropics  may  often  contain  such  records,  even  of 
very  recent  environmental  changes.  (Author's  ab- 
stract) 
W89-07532 


NITROGEN  FIXATION  (ACETYLENE  REDUC- 
TION) IN  LAKE  HEFNER,  OKLAHOMA, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy. 

M.  A.  McFarland,  and  D.  W.  Toetz. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114, 
No.  2,  p  213-230,  December  1988.  5  fig,  5  tab,  48 
ref. 

Descriptors:  'Lake  Hefner,  'Oklahoma,  'Limnolo- 
gy, 'Lakes,  'Reservoirs,  'Algae,  'Phytoplankton, 
'Nitrogen  fixation,  'Acetylene  reduction,  Ana- 
baena,  Seasonal  variation,  Ammonia,  Ammonium, 
Nitrates,  Ecosystems. 

The  rate  of  nitrogen  fixation  (NF)  was  estimated  in 
the  euphotic  zone  of  Lake  Hefner,  Oklahoma,  at 
intervals  of  2-3  days  between  June  and  September, 
1981.  NF  was  positively  correlated  to  heterocyst 
density,  cell  numbers  of  nitrogen  fixing  algae  and 
nitrate  concentrations.  NF  was  best  described  by 
density  of  nitrogen  fixing  algae  and  nitrate  concen- 
tration in  a  stepwise  multiple  linear  regression. 
Apparently,  high  concentrations  of  ammonium  + 
ammonia  reduced  NF  to  nil  during  July  and  early 
August.  A  decrease  in  ammonium  concentration 
was  probably  responsible  for  an  increase  in  the 
density  of  Anabaena  spp.  during  late  August  and 
an  increase  in  rates  of  NF.  The  seasonal  contribu- 
tions of  NF  to  the  N  budget  was  1268  kg  N2  or  1.3 
kg  N/ha.  However,  the  percentage  contribution 
was  only  1.5%.  (Author's  abstract) 
W89-07533 

USE  OF  IN  SITU  MICROCOSMS  TO  STUDY 
MASS  LOSS  AND  CHEMICAL  COMPOSITION 
OF  LEAF  LITTER  BEING  PROCESSED  IN  A 
BLACKWATER  STREAM, 

Agency  for  Toxic  Substances  and  Disease  Regis- 
try, Atlanta,  GA. 
1'.  M.  Allred,  and  J.  P.  Giesy. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  114, 
No  2,  p  231-250,  December  1988.  4  fig,  2  tab,  55 
ref  DE  Contract  DE-AC09-765R00819. 


Descriptors:  'Biodegradation,  'Microenviro 
•Streams,  'Blackwater  streams,  'Leave*,  ' 
Chemical  composition,  Nutrients,  Eco»; 
Limnology. 

A  study  was  conducted  to  determine  the  \ 
of  using  an  in  situ  microcosm  to  exami 
effects  of  nutrient  additions  on  the  disapp< 
of  leaf  litter  in  a  blackwater  stream.  Litti 
containing  either  sweetgum  (Liquidambar  i 
flua)  or  water  oak  (Quercus  nigra)  leave 
placed  into  floating,  trough-type  micr 
where  variability  attributable  to  changes  ii 
velocity,  depth  and  substratum  type  was  re 
Litter  bags  were  also  placed  directly  ii 
stream  in  a  macrophyte  bed  and  a  stretch  o 
bottom  to  assess  the  effects  of  the  different 
microhabitats  on  leaf  litter  disappearanc* 
loss  of  water  oak  leaves  was  not  significar 
ferent  among  litter  bags  placed  in  the  mic 
or  the  validation  sites.  Significantly 
amounts  of  material  remaining  in  the  sw 
litter  bags  in  the  validation  sites  after  24  w 
incubation  were  attributed  to  the  accumul 
extraneous  organic  material  and  sediments, 
cal  composition  of  leaf  material  and  varial 
the  measured  parameters  were  not  signi 
different  among  litter  bags  placed  in  the  va 
sites  or  in  the  microcosms.  Therefore,  chi 
leaf  material  in  the  litter  bags  placed  in  th( 
cosms  accurately  represented  time  course 
observed  in  litter  bags  in  the  validation  s 
the  microcosm  design  was  adjudged  suit 
use  in  a  nutrient  addition  study.  (Author's  i 
W89-07534 


INTERACTIONS  OF  ROACH  AND  BRI 
AN  IRISH  RESERVOIR, 

Department  of  Fisheries  and  Forestry, 
nock  (Ireland).  Fisheries  Research  Centre. 
E.  Fahy,  S.  Martin,  and  M.  Mulrooney. 
Archiv  fuer  Hydrobiologie  AHYBA4,  \ 
No.  2,  p  291-309,  December  1988.  10  fig,  : 
ref. 

Descriptors:  *Roach,  *Bream,  *Fish  pop 
•Reservoirs,  Growth,  Temperature,  Fooi 
Spawning,  Ireland. 

The  biology  of  roach-bream  hybrids  in  a  i 
close  to  Dublin  city  is  described  on  the 
field  work  carried  out  between  1984-86. 
brids  constituted  between  37-90%  of  the 
populations.  More  than  800  adult  and  '. 
larval  cyprinids  were  examined.  The  post 
roach-bream  is  tentatively  described.  Con 
of  roach-bream  are  made  with  roach  (wr 
it  has  a  complementary  distribution)  ani 
roach-bream  population  from  the  Rivei 
southern  England.  Growth  curves  are 
using  back-calculations  from  scales.  A] 
growth  is  very  uniform  among  roach-br 
greatest  variability  being  recorded  in  th 
years;  some  variability  can  be  attributed  t( 
ature.  Later  growth  was  diphasic  coinck 
maturation.  Ford-Walford  plots  suggested 
all  ultimate  length  of  47  cm  although  t 
was  higher  for  females  and  lower  for  ma 
roach-bream  and  roach  utilized  the  same 
source  which  consisted  of  detritus  and  A 
Maturation  occurred  at  an  early  age;  b< 
and  females  of  four  years  displayed  signs  i 
ing.  Post  larvae  were  located  in  all  pai 
reservoir  littoral  on  a  variety  of  substrata, 
they  were  the  results  of  hybrid  introgres: 
parent  species  crossing  is  not  known.  T 
and  possible  maintenance  of  hybrid  pop 
discussed.  (Author's  abstract) 
W89-07535 

PHYTOPLANKTON    COMMUNITY 
ICS  IN  LAWRENCE  LAKE  OF  SOU! 
ERN  MICHIGAN, 

Waterways  Experiment  Station,  Vicksfc 
W.  D.  Taylor,  and  R.  G.  Wetzel. 
Archiv  fuer  Hydrobiologie,  Supple 
AHBSA8,  Vol.  4,  p  491-532,  Novembei 
fig,  2  tab,  38  ref,  append.  DE  Grants  I 
EV1599,  DE-GFO2-87ER-60151,  and 
310. 
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WATER  CYCLE— Field  2 


npiors  *Lakes,  'Ecosystems,  'Phytoplank- 
•Algac.  'Population  dynamics,  Biomass, 
rophyll  a.  Primary  productivity,  Alkaline 
jhatase.  Enzymes,  Phosphorus,  Nutrients, 
cal  distribution.  Seasonal  variation,  Lawrence 
,  Michigan. 

20  of  121  species  of  algae  contributed  greater 
5%  of  the  total  biomass  at  any  particular  time 
g  detailed  analyses  of  the  annual  phytoplank- 
opulation  dynamics  in  a  small,  hardwater  lake 
rothwestern  Michigan.  A  major  maximum 
cu  mm/cu  m)  in  phytoplankton  biomass  oc- 
d  in  late  June,  largely  as  a  result  of  the 
opment  of  Chrysophaerella.  Biomass  ranged 
:en  250  and  1000  cu  mm/cu  m  during  most  of 
Mr.  A  chlorophyll  a  (corrected  for  phaeopig- 
s)  average  of  1.5  mg/cu  m  (maximum  3.2  mg/ 
),  low  productivity  rates  (mean  110  mg  C/sq 
y;  maximum  <300  mg  C/sq  m/day),  and 
alkaline  phosphatase  activity  during  nearly  all 
ds  of  the  year  reflected  the  oligotrophic  char- 
sties  of  this  lake  under  limited  P  availability. 
il  blue-green  algal  species  characteristic  of 
phic  waters  were  present  but  always  in  low 
ers  under  present  conditions.  Algal  biomass 
often  dominated  by  large  unicellular  forms 
otella,  Ceratium,  Peridinium,  Cryptomonas). 
iatiens  of  motile,  colonial  algae  developed 
regressed  quickly  (Chrysosphaerella,  Dino- 
i),  whereas  non-motile  colonial  forms  exhibit- 
ore  irregular  population  fluctuations.  Small 
iflagellates  (<6  micron)  and  Rhodomonas 
tetablepharis  constituted  about  80%  of  the 
algal  units  throughout  the  year  but  their 
ibutions  to  algal  biomass  were  nearly  always 
:han  10%.  Vertical  stratification  of  species 
Ted  but  was  relatively  minor  and  most  con- 
ous  among  certain  dinoflagellates  and  micro- 
late  species.  (Author's  abstract) 
07537 


NDANCE  AND  DISTRIBUTION  OF  OLI- 
HAETA  IN  THE  EXPOSED  LITTORAL 
E  OF  LAKE  ESROM,  DENMARK, 

nhagen    Univ.,    Hilleroed    (Denmark).    Det 

vands-Biologiske  Lab. 

ndegaard,  and  P.  C.  Dall. 

iv     fuer     Hydrobiologie,     Supplement     81 

SA8,  Vol.  4,  p  533-562,  November  1988.  11 

tab,  57  ref. 

nptors:     "Lakes,     'Littoral     zone,     'Oligo- 

,  'Species  composition,  'Limnology,  *Eu- 

ication,  Ecosystems,  Lake  Esrom,  Denmark, 


xsitions  and  abundances  of  the  littoral  Oligo- 
a  communities   in    Lake    Esrom,    Denmark 
examined  at  different  sites  and  at  depths  of 
and  2  m  during  1979-80.  A  total  of  35  species 
found,  averaging   about   20,000   ind/sq   m. 
made  up  21%  and  16%  of  total  fauna  at  0.4 
2  m  depth,  respectively.  The  sheltered  west- 
site  and  the  2  m  sites  were  dominated  by 
odrilus  hoffmeisteri,   L.   udekemianus,   Pota- 
*  hammoniensis  and  Psammoryctides  barba- 
1  of  which  are  considered  characteristic  of 
phic  conditions.  The  more  exposed  eastern 
site  was  dominated  by  Nais  barbata,  Rhyaco- 
I  coccineus,  Marionina  southerni  and  Stylodri- 
^ingianus  characteristic  of  more  oligotrophic 
itions.  This  latter  community  is  probably  the 
community  occurring  all  over  the  stony 
prior  to  a  period  of  eutrophication  starting 
beginning  of  this  century.  Since  then,  this 
imty  gradually  is  superceded  by  communi- 
Haractenstic  of  eutrophic   conditions.   (Au- 
» abstract) 
■07538 


>Wte  CARBON   RELEASE   BY    PHYTO- 
>KTON  AND  BACTERIAL  REASSIMILA- 

National  de  la  Recherche  Agronomique, 
*Hes-Bains  (France).  Station  d'Hydrobiolo- 
-acustre. 

euillade.  P.  Dufour,  and  J.  Feuillade. 
^«nsche      Zeitschrift      fuer      Hydrologie 
»A6  Vol.  50,  No.  2,  p  1 15-135,  1988.  5  fig,  8 


Descriptors:  'Lakes,  'Limnology,  'Cycling  nutri- 
ents, 'Phytoplankton,  'Aquatic  bacteria,  'Organic- 
carbon,  Glucose,  Bicarbonates,  Antibiotics, 
Carbon  radioisotopes,  Lake  Geneva,  Radioactive 
tracers,  Ecosystems,  Bacterial  physiology. 

The  release  of  organic  carbon  by  phytoplankton 
and  its  reassimilation  by  bacteria  were  studied  in 
Lake  Geneva  during  four  daily  kinetics,  using  C14 
techniques.  Gentamycin  was  used  to  suppress  bac- 
terial activity.  Size  fractionation  was  used  to  meas- 
ure C14  fixation  in  2  particulate  fractions  (>  or  = 
1  micron  and  0.2  to  1  micron)  and  in  a  third 
fraction:  dissolved  organic  carbon.  Measurements 
of  bacterial  biomass  and  C14  glucose  uptake  as  the 
HC03(-)  uptake  by  samples  prefractionated  before 
incubation  showed  that  the  whole  algae  were  re- 
tained on  1  micron  pore  size  Nucleopore  filters, 
but  bacteria  were  retained  on  1  micron  and  0.2 
micron  filters.  Concentration  of  20  microgram/ml 
gentamycin  resulted  in  incomplete  bacterial  inhibi- 
tion while  phytoplankton  was  affected.  Phyto- 
plankton released  less  of  20%  of  its  photoassimilat- 
ed  carbon  of  which  a  large  proportion  was  utilized 
by  bacterioplankton.  (Author's  abstract) 
W89-07539 


LONG-TERM  DYNAMICS  OF  CRUSTACEAN 
COMMUNITIES  IN  LAKE  CONSTANCE 
(OBERSEE,  1962-1986), 

Landesanstalt   fuer   Umweltschutz    Baden-Wuert- 

temberg,    Karlsruhe   (Germany,   F.R.).    Inst,   fuer 

Seenforschungs  Fischereiwesen. 

U.  Einsle. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  50,  No.  2,  p  136-165,  1988.  15  fig,  1 

tab,  46  ref. 

Descriptors:  'Lakes,  'Eutrophication,  'Ecosys- 
tems, 'Crustaceans,  'Succession,  'Limnology, 
'Population  dynamics,  'Population  density,  Daph- 
nia,  Copepods,  Obersee,  Lake  Constance. 

The  long-term  development  of  crustacean  associa- 
tions in  the  Obersee  of  Lake  Constance  was  stud- 
ied at  one  central  station  from  1962-86.  In  a  simul- 
taneously managed  program  with  four  additional 
stations  from  the  eastern  part  (Bregenz  Bay)  to  the 
western  Uberlinger  See  mainly  the  differences  in 
horizontal  distribution  were  focussed.  One  aim  of 
these  investigations  was  to  get  an  idea  or  an  indica- 
tion of  a  connection  between  the  recently  observed 
eutrophication  of  the  Obersee,  and  its  crustacean 
communities.  Due  to  the  immigration  of  several 
species  (cyclopoids)  or  genotypes  (Daphnia),  the 
communities  had  changes  in  genetical  structures,  in 
reproduction  rates  and  in  predation  or  grazing 
impact.  Dependent  on  the  specific  annual  cycles, 
there  resulted  an  extermination  (Heterocope,  Dia- 
phanosoma),  or  a  long-term  decrease  in  annual 
means  (Mesocyclops,  Cyclops  abyssorum)  of  the 
'old-settled'  species.  A  general  tendency  was  seen 
in  an  increase  of  annual  averages  until  the  middle 
of  the  seventies,  and  a  following  decrease  of  popu- 
lation density  of  most  of  the  species.  The  horizon- 
tal differences  in  the  species  association  were  re- 
markable. The  Bregenz  Bay  exhibited  high  total 
numbers  and  an  earlier  spring  development.  Most 
of  the  newcomers  were  concentrated  in  the  eastern 
part  of  the  lake.  (Author's  abstract) 
W89-07540 


POTENTIAL  EUTROPHICATION  ASSESS- 
MENT IN  RIVERS:  RELATIONSHIP  BE- 
TWEEN PRODUCED  AND  EXPORTED 
LOADS, 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

D.  Cluis,  P.  Couture,  R.  Begin,  and  S.  A.  Visser. 
Schweizerische      Zeitschrift      fuer      Hydrologie 
SZHYA6,  Vol.  50,  No.  2,  p  166-181,  1988.  3  fig,  6 
tab,  41  ref.  Department  of  Higher  Education  of  the 
Province  of  Quebec  FCAR  Research  Grant  2104. 

Descriptors:  'Rivers,  'Nutrients,  'Land  use,  'Wa- 
tershed models,  'Primary  productivity,  'Eutroph- 
ication, Simulation,  Nitrogen,  Phosphorus,  Ya- 
maska-North  river,  Algae,  Chlorophyll  a,  Ecosys- 
tems. 

In  contrast  with  biological  processes  in  lacustrine 
environments,  the  physical  characteristics  of  river 


Lakes — Group  2H 

waters  greatly  complicate  the  relationship  between 
nutrient  input  and  primary  productivity.  A  new 
approach  to  quantify  this  relationship  is  developed, 
linking  land  use  within  the  watershed  to  the  bioa- 
vailability of  nutrient  in  the  receiving  waters.  It 
estimates  by  two  different  ways  an  enrichment 
index  derived  from  N/P  ratios.  A  load  model  links 
land  use  within  the  watershed  area  to  nutrient 
export,  and  allows  the  estimation  of  the  potential 
enrichment  index  from  the  ratio  of  calculated 
annual  exports  of  N  and  P.  This  index  value  corre- 
lates well  with  the  real  enrichment  index  represent- 
ing the  annual  mean  value  of  the  corresponding 
measured  ratios  in  running  waters.  The  latter  index 
can  then  be  related  to  nutrient  availability  ex- 
pressed by  chlorophyll-a  and  the  algal  growth 
potential.  This  model,  established  from  7  sampling 
stations  on  the  Yamaska-North  river,  allows  assess- 
ment of  nutrient  bioavailability  in  the  river  water 
as  a  function  of  hydrological  (low  or  high  water 
flow)  as  well  as  of  seasonal  (summer  or  winter) 
events.  (Author's  abstract) 
W89-07541 


SHORT  TERM  TEMPORAL  AND  SPATIAL 
VARIABILITY  OF  CHLOROPHYLL  A  CON- 
CENTRATIONS IN  THE  ELIZABETH  RIVER, 
VIRGINIA, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 
R.  O'Reilly,  and  H.  G.  Marshall. 
Virginia  Journal  of  Science  VJSCAI,  Vol.  39,  No. 
4,  p  393-404,  Winter   1988.  7  fig,   3  tab,   35  ref. 

Descriptors:  'Rivers,  'Estuarine  environment, 
'Phytoplankton,  'Chlorophyll  a,  Temporal  varia- 
tion, Spatial  variation,  Elizabeth  River,  Virginia, 
Ecosystems. 

The  phytoplankton  chlorophyll  a  levels  in  the  east- 
ern and  western  branches  of  the  Elizabeth  River 
were  greater  than  those  found  in  the  main  stem. 
The  nutrient  levels  varied  over  the  study  period 
generally  decreasing  from  October  to  December, 
but  were  comparable  to  values  previously  found  in 
nearby  waters.  Analysis  of  variance  results  indicat- 
ed spatial  differences  between  stations  had  a  great- 
er effect  on  chlorophyll  a  variations  than  the  influ- 
ence of  the  temporal  differences  of  the  physical- 
chemical  variables  measured.  Slack  water  condi- 
tions also  had  a  significant  (>  0.001)  effect  on 
chlorophyll  a  distributions,  with  higher  values 
during  slack-before-flood,  or  low  water  periods. 
Other  factors  (e.g.  light,  temperature  interaction) 
interacting  with  existing  habitat  conditions  may 
stimulate  or  retard  phytoplankton  development  in 
these  habitats  and  account  for  station  differences  in 
the  chlorophyll  levels  and  productivity.  However, 
regression  analysis  indicated  tidal  state  was  impor- 
tant and  accounted  for  up  to  1 1  %  of  the  variance 
in  the  western  branch.  (Sand-PTT) 
W89-07542 


ESTIMATION  OF  OPTICAL  PROPERTIES  OF 
WATER  FROM  SECCHI  DISK  DEPTHS, 

Ministry  of  Works  and  Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07565 


ARTIFICIAL  SUBSTRATE  EXPOSURE  TIMES 
FOR  PERIPHYTON  BIOMASS  ESTIMATES  IN 
RIVERS, 

Department  of  Scientific  and  Industrial  Research, 
Christchurch  (New  Zealand).  Div.  of  Water  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-07608 


MIXING  DEPTHS  IN  NEW  ZEALAND  LAKES, 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Div.  of  Water  Sciences. 
R.  J.  Davies-Colley. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  22,  No.  4,  p  517-527, 
1988.  2  fig,  3  tab,  20  ref. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 


Descriptors:  'Limnology,  "Lakes,  'Lake  classifi- 
cation, *New  Zealand,  'Mixing,  'Epilimnion, 
'Thermal  stratification,  Mathematical  equations, 
Seasonal  variation,  Air-water  interfaces,  Climates, 
Marine  climates. 

The  seasonal  mixing  depth  (depth  of  the  epilim- 
nion) in  24  stratified  New  Zealand  lakes  was  exam- 
ined, mostly  using  published  thermal  data.  Mid- 
summer mixing  depth  (depth  of  the  epilimnion,  E 
in  m)  increases  with  lake  size  (fetch,  f  in  km, 
defined  as  square  root  of  surface  area)  according  to 
a  power  law  expression:  E  =  7.69(f  exp  0.463)  (r 
squared  =  0.94,  N  =  22).  The  exponent  in  this 
equation,  and  thus  the  fetch  dependence  of  mixing 
depth,  is  similar  to  that  reported  by  other  workers 
for  Northern  Hemisphere  lakes.  However  the  coef- 
ficient is  considerably  larger,  showing  that  in  new 
Zealand's  windy,  maritime  climate,  lakes  mix  more 
deeply  than  lakes  in  continental  areas  characterized 
by  relatively  hot,  calm  summers.  The  ratio  of 
epilimnetic  depth,  E  (predicted  from  the  above 
expression),  to  maximum  depth  is  a  useful  index  ot 
the  thermal  character  of  a  lake  and  can  be  used  to 
classify  New  Zealand  lakes  into  different  mixing 
categories.  (Author's  abstract) 
W89-07609 

LOTIC  ALGAL  COMMUNITIES  IN  THE  MT. 
ST  HELENS  REGION  SIX  YEARS  FOLLOW- 
ING THE  ERUPTION, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany 

and  Plant  Pathology. 

A.  D.  Steinman,  and  G.  A.  Lamberti. 

Journal  of  Phycology  JPYLAJ,  Vol.  24  No.  4  p 

482-489,  December  1988.  3  fig,  3  tab,  35  ref.  NSF 

grants  BSR-8508356  and  BSR-8416127. 

Descriptors:  'Succession,  'Lotic  environment, 
•Algal  growth,  'Sampling,  'Environmental  ef- 
fects, 'Aquatic  populations,  'Volcanoes,  'Popula- 
tion dynamics,  Species  diversity,  Algae,  Chloro- 
phyll, Ecological  effects,  Mount  St.  Helens. 

A  survey  of  21  lotic  habitats  from  the  Mt.  St. 
Helens  region,  Washington,  was  conducted  during 
late  summer  1986,  six  years  after  the  eruption.  A 
total  of  152  taxa  was  observed  (94  diatoms,  ^6 
chlorophytes,  19  cyanophytes,  2  xanthophytes,  and 
1  rhodophyte).  Sampling  sites  were  classified  by 
TWINSPAN  (two-way  indicator  species  analysis) 
and  ordinated  by  DECORANA  (detrended  corre- 
spondence analysis).  In  general,  both  techniques 
corresponded  will  with  each  other  and  grouped 
sites  according  to  the  intensity  of  disturbance  that 
they  experienced.  Species  richness  and  diversity 
values  tended  to  be  lowest  at  the  most  heavily 
disturbed  sites.  Chlorophyll  a  values  ranged  over 
two  orders  of  magnitude  and  tended  to  be  higher 
at  sites  sampled  from  small,  low-discharge  tributar- 
ies. Loowit  Creek,  a  thermally  influenced  stream 
that  begins  within  the  volcanic  crater,  was  domi- 
nated by  thick  mats  of  the  cyanophyte  Mastigocla- 
dus    laminosus.    A    general    comparison    of   the 
present  study  with  one  conducted  just  after  Mt.  St. 
Helens  erupted  suggests  that  successional  processes 
are  operating  in  these  lotic  algal  communities.  (Au- 
thor's abstract) 
W89-07616 


downstream  whereas  N/P  declines.  Nutrient-dif- 
fusing substrata  were  deployed  in  triplicate  at  an 
upstream  and  downstream  site.  Six  treatments  in- 
cluded two  concentrations  of  nitrate,  tow  concen- 
trations of  phosphate,  nitrogen  +  phosphate,  and  a 
control.  Substrata  were  collected  after   18  days, 
scraped  an  analyzed  for  accrual  of  chlorophyll  a 
and  algal  community  structure.  Chlorophyll  a  and 
algal  biovolume  were  greatest  downstream  across 
all  nutrient  treatments.  At  the  community  level, 
accrual  appeared  to  be  limited  by  phosphorus  at 
upstream  sites.  Downstream  accrual  also  may  have 
been    phosphorus-limited,    but    the    results    were 
equivocal.  Benthic  algae  on  all  treatments  at  both 
sites  were  about  96%  diatoms.  Minimal  overlap  in 
species  composition   was  observed  between   up- 
stream and  downstream  sites.  Of  the  75  species  of 
diatoms  encountered  in  this  study,  58  species  did 
not  occur  at  the  upstream  site  and  10  species  did 
not  occur  at  the  downstream  site.  The  upstream 
site  was  depauperate  in  species  and  dominated  by 
Eunotia  exigua  (Breb.  ex  Kutz.)  Rabhh.,  which 
showed   a  positive  response  to  phosphorus  and 
accounted  for  over  50%  of  the  biomass  across 
treatments.  The  downstream  site  showed  a  four- 
fold increase  in  species  richness.  Communities  at 
this  site  contained  some  species  that  appeared  to  be 
phosphorus-limited,  e.g.  Melosira  vanans  Ag.,  and 
others  that  seemed  to  be  nitrogen-limited,  e.g.  Dia- 
toma  vulgare  Bory  and  Navicula  seminulum  Grun. 
It  is  concluded  that  extreme  conditions  upstream 
(low  pH,  high  N/P)  result  in  a  species-poor  com- 
munity  dominated  by   acidophilous  phosphorus- 
limited  diatoms.  Increases  in  downstream  nutrients 
and  pH  result  in  a  relatively   rich  and  diverse 
community.  (Author's  abstract) 
W89-07618 

LONG-TERM  PREDICTION  MODEL  FOR 
TOTAL  PHOSPHORUS  CONCENTRATIONS 
IN  LAKE  KINNERET, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
For  primary   bibliographic  entry  see  Field   50. 
W89-07639 

EFFECTS  OF  CARBARYL  ON  THE  SPRING 
ZOOPLANKTON  COMMUNITIES  IN  PONDS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07669 

CONCENTRATIONS  OF  LEAD  IN  AQUATIC 
MACROPHYTES  FROM  SHOAL  LAKE,  MANI- 
TOBA, CANADA, 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07673 

FIELD  STUDIES  ON  THE  IMPACT  OF  A  NEW 
BENZOYLPHENYLUREA  INSECT  GROWTH 
REGULATOR  (UC-84572)  ON  SELECTED 
AQUATIC  NONTARGET  INVERTEBRATES, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

For  primary  bibliographic  entry  see  Held  5C 

W89-07684 


welling  areas  in  regions  equatorward  of  40  C 
latitude.  They  apparently  are  linked  to  thi 
diatoms,  in  traditional  food  chains,  in  weaklj 
fied  waters.  (Author's  abstract) 
W89-07708 

NUTRIENT  CYCLING  THROUGH  PI 
PLANKTON,  BACTERIA  AND  PROTOZl 
SELECTIVELY  FILTERED  LAKE  VFX 
WATER, 

Limnologisch    Inst.,    Nieuwersluis   (Nethe 

Vijverhof  Lab. 

J.  Bloem,  C  Albert,  M.  J.  B.  Bar-Gillissen, ' 

Berman,  and  T.  E.  Cappenberg. 

Journal  of  Plankton  Research  JPLRD9,  ^ 

No.  1,  p  ,  January  1989.  2  fig,  31  ref. 

Descriptors:  'Cycling  nutrients,  'Phytopl 
•Bacteria,  'Protozoa,  'Lakes,  'Decompa 
ganic  matter,  'Phosphorus,  'Nitrogen,  C 
analysis,    Heterotrophic    nanoflagellates, 
animals. 

The  breakdown  of  organic  carbon  of  dea 
chococcus  cell  walls,  added  to  selectively 
Lake  Vechten  water,  was  not  accelerated 
tozoa.  During  4  weeks  of  incubation  at  1 5 
no  significant  decrease  of  total  organic  car 
observed.  However,  heterotrophic  nanofl 
(HNAN)  and  ciliales  strongly  increased  th 
eralization  of  N  and  especially  P,  from  1 
walls  and  cell  extract.  Bacterioplankton 
did  not  result  in  net  P  mineralization  but  I 
P  was  remineralized  only  in  the  presence  | 
zoan  grazers.  Both  HNAN  and  ciliates  g 
bacteria,  with  ingestion  rates  estimated 
bacteria/HNAN/h  and  129  bactena/ciha 
spectively.  Grazers  increased  N  mineralizi 
although  N  was  also  mineralized  in  the  al 
protozoa.  The  phytoplankton  cell  walls 
less  P  but  more  N  mineralization  than 
extract.  Thus,  protozoa  can  strongly  a 
cycling  of  specific  nutrients  through  planl 
cleopore  filters  were  found  to  cause  artifii 
(dissolved  organic  carbon)  release  during 
filtration.  (Author's  abstract) 
W89-07713 


BENTHIC  DIATOM  DISTRIBUTION  IN  A 
PENNSYLVANIA  STREAM:  ROLE  OF  PH  AND 
NUTRIENTS, 

Bucknell  Univ.,  Lewisburg,  PA.  Dept.  of  Environ- 
mental Science. 

E  D.  Deithan,  R.  L.  Lowe,  and  H.  R.  DeYoe. 
Journal  of  Phycology  JPYLAJ,  Vol.  24,  No.  4,  p 
581-585,  December  1988.  3  fig,  3  tab,  29  ref. 

Descriptors:  'Benthic  flora,  'Aquatic  plants,  •Phy- 
toplankton, 'Cycling  nutrients,  'Stream  biota, 
•Hydrogen  ion  concentration,  'Forest  watersheds, 
•Population  density,  Temperature  effects,  Pennsyl- 
vania, Chlorophyll,  Ecosystems,  Aquatic  environ- 
ment. 

Buffalo  Creek  is  a  forested  watershed  in  eastern 
Pennsylvania  and  is  relatively  acid  in  upstream 
reaches  (ph  about  6),  becoming  alkaline  down- 
stream (pH  about  8).  Temperature,  nitrogen  (N03- 
N)  and  phosphorus  (0-P04)  increase  significantly 


DIFFERENCE  IN  STRUCTURE  BETWEEN 
ECOSYSTEMS  IN  STRONGLY  STRATIFIED 
WATERS  AND  IN  THOSE  THAT  ARE  ONLY 
WEAKLY  STRATIFIED, 

D.  H.  Cushing.  ,, 

Journal  of  Plankton  Research  JPLRD9,  Vol.  11, 
No.  1,  p  1-13,  January  1989.  3  fig,  2  tab,  59  ref. 

Descriptors:  *  Ecosystems,  •  Stratification,  'Food 
chains,  •Diatoms,  'Fisheries,  Photosynthesis,  Fish 
food  organisms,  Succession. 

The  ratio  of  respiration  to  maximal  photosynthesis 
in  small  diatoms  is  low  so  they  can  survive  in 
weakly  stratified  water.  In  contrast,  the  same  ratio 
for  dinoflagellates  is  three  times  as  high  and  they 
need  waters  that  are  strongly  stratified.  Some  suc- 
cessional phenomena  may  be  explicable  in  this 
way  The  great  fisheries  depend  on  spring  or 
autumn  outbursts  in  temperate  waters  and  on  up- 


LOTIC  ALGAL  COMMUNITIES  ANI 
METABOLISM  IN  SMALL  FOREST 
IN  THE  NURMES  AREA  OF  EASTE 
LAND, 

Joensuu  Univ.  (Finland).  Karelian  Inst. 
A  L.  Holopainen,  A.  Hovi,  and  J.  Ronkk 
Aqua  Fennica  AQFEDI,  Vol.  18,  No.  1 
1988.  8  fig,  9  tab,  53  ref. 

Descriptors:  'Plant  populations,  'Foresl 
gy,  'Streams,  'Lotic  environment,  *A1| 
toms,  Carbon  dioxide  dark  fixation,  Finl; 
ogy,  Species  composition,  Primary  produ 

Six  brooks  characterized  by  low  tempera 

13  5  degrees),  acidity  (pH  3.9-6.5),  intens 

water  color  (50-700  mg  Pt/L)  and  high 

organic   carbon   content   (13.9-52.1    mg 

studied.  The  suspended  alga  flora  of  t 

was  sparse,  comprising  altogether  17-31 

cies  or  genera).  The  main  features  of  1 

composition  were  similar  in  all  the  br 

differences  only  in  the  annual  dynamic 

lowing    genera   were   commonly    toun 

monas,  Cryptomonas,  Eunotia,  Chlam 

Koliella  and  Chromulina.  The  mean  bio 

open  water  growth  period  was  small,  ra 

10  to  119  mg/  cu  m.  The  diversity  of  1 

diatom  flora  is  low,  the  average  numl 

being  7  on  stony  bottoms  and  from  7  tc 

bottoms.  Commonly  found  genera  wei 

Pinnularia  and  Frustulia.  The  diatom  S[ 

position  was  fairly  uniform  in  all  the  1 

variations  in  bottom  quality  caused  sc 

ences.  Annual  variation  was  negligible 

bottoms,  whereas  seasonal  differences  _ 

in  some  brooks  with  stony  bottoms.  I 

and  in  vitro  measurements  of  algal  proi 

C02  dark  fixation  were  made  by  the  C 

The  in  vitro  results  only  loosely  folli 

measured  in  situ.  The  in  situ  primary 

was  low,  ranging  from  approx.  90  to  80 


WATER  CYCLE— Field  2 


different  brooks,  while  C02  dark  fixation 
i  from  38  to  173  mg/sq  m/y.  The  maximum 
production  values  were  attained  in  late 
er,  a  time  of  high  water  temperature  and  low 
rates.  Bacterial  production  exceeded  that  of 
ideJ  algae,  indicating  heterotrophy.  Given 
int  light  and  temperature,  the  production  of 
ophic  algae  was  more  efficient  than  that  of 
ia.  The  balance  between  autotrophic  and  he- 
jphic  production  seems  to  be  affected  by 
light  conditions  and  species  composition  of 
me.  (Author's  abstract) 
17716 


iANGUINEOUS  WETLANDS  AND  THEIR 
UBUTION  IN  THE  DARLING  SYSTEM, 
HWESTERN  AUSTRALIA, 

Sememuk. 

i)  of  the  Royal  Society  of  Western  Australia 

AU,  Vol.  70,  No.  3,  p  69-87,  1988.  7  fig,  3 

Iref. 

iptors:  'Wetlands,  'Geomorphology,  Envi- 
ntal  effects,  Vegetation,  Darling  system, 
nguineous  suites,  Australia. 

Darling  System  of  Southwestern  Australia, 
rity  in  physical  setting  and  causative  factors 
tland  development  produces  suites  of  wet- 
with  common  interrelated  features.  These 
cally  related  wetlands  are  termed  consan- 
ms  and  form  assemblages  termed  consan- 
hjs  suites.  Consanguineous  suites  are  identi- 
i  criteria  of  wetland  type,  wetland  geometry, 
raphy.  inferred  origin,  and  water  character- 

Ir  total  some  42  consanguineous  wetland 

are  recognized  throughout  the  Darling 
a.  Consanguineous  closely  occurring  wet- 
an  be  grouped  into  discrete  areas  referred  to 

as  domains.  These  domains  occur  through- 
e  Darling  System  either  in  recurring  patterns 
>uch  as  the  basin  wetlands  within  the  Bassen- 
Dune  system)  or  in  unique  localities  (e.g., 
is  Benger  Swamp  or  Lake  Pinjar).  Domains 
lost  readily  be  related  to  the  large  scale 
jrphic  units.  Wetlands  within  each  geometric 
l  exhibit  characteristic  and  distinguishing 
i.  Wetlands  of  the  Bassendean  Dunes  are 
i  round  or  irregular,  isolated  to  coalesced, 

Wetlands  within  the  Spearwood  Dunes  are 
lar  to  elongate  or  linear  basins  occurring  in 
chains.  Most  wetlands  within  the  Quindalup 
i  are  very  small  basins  in  comparison  to  those 
er  geomorphic  systems.  Wetlands  of  the  Pin- 
Plain  and  Darling  Plateau  are  channels  and 
ited  flats.  (Author's  abstract) 
17720 


rOMASS  OF  SUBMERGED   COMMUNI- 
OF  THE  AHWAR  REGION,  SOUTHERN 

lad  Univ.  (Iraq). 

Al-Hilli. 

»1  of  Biological  Science  Research  (Baghdad) 

EF,  Vol.  19  (Suppl.),  p  911-922,  November 

1  fig,  3  tab,  17  ref. 

iptors:  'Wetlands,  'Biomass,  'Plant  popula- 
'Ecosystems,  'Marsh  plants,  Marshes,  Iraq. 

hytomass  of  three  submerged  aquatic  species 

Ahwar  region  of  the  Mesopotamian  plain 

Jvestigated  in  two  areas,  namely  Suhain  and 

Ceratophyllum    demersum   occurred    in 

areas,  forming  a  distinct  community  in  the 

deep  water,  while  Najas  armata  was  con- 

i  the  Suhain  area,   which  contains  deep, 

water  having  a  high  transparency  and  slow 

It  Valhsneria  spiralis  was  restricted  to  shal- 

Tinning  water  in  channels  of  Surayfa.  The 

wlue  of  standing  crop  biomass  for  C.  demer- 

"d  not  exceed  1372.2  g  dry  weight/sq  m  as 

wed  with  236.5  and  578.6  g  for  N.  armata 

^spiralis,  respectively.   (Author's  abstract) 


OLVed  ORGANIC  MANGANESE  IN  THE 
X1C  HYPOLIMNION  OF  LAKE  FUKAMI- 

ya  Women's  Univ.  (Japan).  Faculty  of  Home 


Economics. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-07726 


SHALLOW  PONDS  TYPOLOGY  BASED  ON 
THE  DIATOM  FLORA:  THE  CHARACTERIS- 
TICS OF  THE  EPIPHYTIC  DIATOM  FLORA 
OF  THE  IRRIGATION  RESERVOIRS  WITH 
YELLOWISH  BROWN  WATER  IN  LOWLAND, 
Nagoya  City  Environmental  Pollution  Research 
Inst.  (Japan). 

T.  Murakami,  S.  Kondo,  and  Y.  Matsui. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  49, 
No.  3,  p  157-166,  July  1988.  5  fig,  2  tab,  32  ref. 
English  summary. 

Descriptors:  'Lake  classification,  'Epiphytes, 
'Color,  'Species  composition,  'Diatoms,  'Irriga- 
tion, 'Reservoirs,  'Water  quality,  'Plant  popula- 
tions, 'Ponds,  Eutrophication,  Dystrophic  lakes, 
Lowlands. 

Water  quality  and  the  flora  of  epiphytic  diatoms  on 
reed  stems  in  50  eutrophic  irrigation  reservoirs 
distributed  in  the  lowland  near  Nagoya  City  were 
investigated.  There  are  some  reservoirs  with  yel- 
lowish brown-colored  water  characterized  by  low 
pH,  low  Ca  ion  concentration  and  high  COD 
(chemical  oxygen  demand)/BOD  (biological 
oxygen  demand)  ratio.  The  UV  spectrum  of  the 
colored  water  resembled  that  of  fulvic  acid.  As  for 
the  species  composition  of  the  epiphytic  diatom 
community,  acidophilous  or  sphagnophilus  Euno- 
tia  and  Pinnularia  were  abundant.  The  water  qual- 
ity and  the  diatom  flora  show  that  the  reservoirs 
with  yellowish  brown  water  distributed  in  the  low- 
land belong  to  the  dystrophic  lake  type.  (Author's 
abstract) 
W89-07727 


SEASONAL  ABUNDANCE,  GRAZING  IM- 
PACTS ON  BACTERIA,  AND  VERTICAL  DIS- 
TRIBUTION OF  HETEROTROPHIC  MICRO- 
FLAGELLATES  IN  THE  SOUTH  BASIN  OF 
LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 
Station. 
T.  Nagata. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  49, 
No.  3,  p  167-174,  July  1988.  4  fig,  2  tab,  35  ref. 

Descriptors:  'Population  dynamics,  'Food  habits, 
'Food  chains,  'Limnology,  'Flagellates,  'Bacte- 
ria, 'Lakes,  'Microbiological  studies,  'Vertical 
distribution,  Lake  basins,  Bacteria  consumption, 
Seasonal  abundance,  Heterotrophic  microflagel- 
lates,  Eutrophication,  Japan. 

Seasonal  abundance  of  heterotrophic  microflagel- 
lates  and  bacteria  was  investigated  at  an  offshore 
station  (water  depth,  about  4  m)  in  the  south  basin 
of  Lake  Biwa  (eutrophic  water  basin)  during  May 
to  October  1984.  Cell  abundance  of  flagellates  and 
bacteria  ranged  from  1700  to  9700  cells/ml  and  2.5 
to  15  million  cells/ml,  respectively.  The  instanta- 
neous grazing  rate  (g)  of  flagellates  on  bacteria  was 
estimated  from  the  total  cell  volume  of  flagellates 
and  the  volume-specific  clearance  rate  of  flagel- 
lates reported  in  the  literature.  The  g  values  ranged 
from  0.003  to  0.020/h.  The  instantaneous  growth 
rate  (microns)  of  bacteria  estimated  from  the  fre- 
quency of  dividing  cells  method  ranged  from  0.009 
to  0.034/h.  From  the  values  of  g  and  micron,  it 
was  estimated  that  13-130%  of  bacterial  daily  pro- 
duction was  consumed  by  flagellates.  Vertical  dis- 
tribution of  flagellates  at  the  dredged  area  (water 
depth  about  12  m)  of  the  same  water  basin  revealed 
that  flagellates  reached  maximum  abundance  in  a 
subsurface  layer  (6  m-depth)  during  the  stratifica- 
tion. The  significance  of  flagellates  as  bacterial 
consumers  and  some  characteristics  of  their  occur- 
rence in  the  eutrophic  water  body  are  discussed. 
(See  also  W89-07729)  (Author's  abstract) 
W89-07728 


ASSIMILATION  NUMBER  AND  PRIMARY 
PRODUCTIVITY  OF  PHYTOPLANKTON  IN 
THE  SOUTH  BASIN  OF  LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 
Station. 


Lakes — Group  2H 

M.  Nakanishi,  T.  Narita,  N.  Suzuki,  and  O. 

Mitamura. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  49, 

No.  3,  p  175-183,  July  1988.  7  fig,  1  tab,  27  ref. 

Descriptors:  'Limnology,  'Phytoplankton,  'Pri- 
mary productivity,  'Photosynthesis,  'Lakes,  Lake 
basins,  Nanoplankton,  Assimilation  number,  Japan. 

Seasonal  changes  in  assimilation  numbers  (maxi- 
mum specific  photosynthetic  rates)  and  daily  pri- 
mary production  rates  of  total  phytoplankton  and 
nanoplankton  were  studied  in  connection  with 
some  environmental  variables  at  littoral  and  pelag- 
ic sites  in  the  south  basin  of  Lake  Biwa.  The 
assimilation  number  was  not  so  different  with  sea- 
sonal variation  between  both  sites  and  within  the 
range  of  0.2-5.8  mg  C  x  mg  chlorophyll  a/h. 
Multiple  regression  analysis  showed  that  water 
temperature  was  the  most  significant  contributor  in 
the  variation  of  assimilation  numbers  of  the  total 
and  nanoplankton  at  any  site,  accounting  for  59- 
73%,  while  DIN  (dissolved  inorganic  nitrogen) 
and  DIP  (dissolved  inorganic  phosphorus)  were 
not  significant.  The  daily  gross  primary  production 
rate  of  the  total  phytoplankton  also  was  not  so 
very  different  with  seasonal  change  between  both 
sites,  ranging  from  0.07  in  January  to  1.93-2.74  g 
C/sq  m/day  in  late  August  or  early  September. 
Nanoplankton  contribution  to  the  total  daily  pro- 
duction rate  was  very  high,  averaging  77%  during 
January-July  with  relatively  high  DIN  stock, 
against  a  low  39%  of  the  total  during  August- 
December,  with  low  DIN  stock  mostly  below  1 
microgram  at.  N/L.  (See  also  W89-07728)  (Au- 
thor's abstract) 
W89-07729 


PREDICTIVE  MODEL  FOR  RESUSPENSION 
AND  DEPOSITION  OF  BOTTOM  SEDIMENT 
IN  A  LAKE. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

M.  Kumagai. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  49, 

No.  3,  p  185-200,  July  1988.  17  fig,  34  ref. 

Descriptors:  'Suspended  sediments,  'Lake  sedi- 
ments, 'Lakes,  'Bottom  sediments,  'Mathematical 
models,  'Deposition,  Resuspension,  Prediction, 
Correlation  analysis,  Japan. 

To  estimate  the  time  change  of  resuspended  sedi- 
ment concentration  in  a  lake,  a  field  observation 
was  carried  out  at  the  platform  in  the  Northern 
Basin  of  Lake  Biwa,  and  a  predictive  model,  con- 
taining effects  of  both  wind  waves  and  currents 
induced  by  wind,  was  constructed.  In  this  model, 
two  layers  were  considered:  one,  the  lower  layer, 
referred  to  the  bottom  turbid  layer,  and  the  other, 
the  upper  layer,  above  the  lower  layer.  The 
bottom  turbid  layer  was  defined  as  the  region 
where  an  acceleration  term  is  balanced  with  a 
stress  term.  The  prediction  was  applied  to  the  field 
data,  and  the  predicted  values  were  compared  with 
the  observed  ones.  The  unsteady  solution  yields 
better  agreement  with  the  field  data  than  the 
steady  solution.  The  depth  of  erosion  was  also 
estimated  to  be  less  than  0.2  cm.  With  the  optimi- 
zation method,  the  drag  coefficient  (C  sub  d)  and 
the  parameter  (gamma)  concerned  with  suspended 
sediment  concentration  in  the  bottom  turbid  layer 
were  estimated,  and  the  values  of  700-1200  for  C 
sub  d  and  300-3900  for  gamma  were  obtained.  The 
correlation  coefficient  between  the  predicted 
values  and  the  observed  values  was  0.83.  (Author's 
abstract) 
W89-07730 


PHOSPHORUS  AS  A  POSSIBLE  FACTOR 
STIMULATING  THE  APPEARANCE  OF  ANA- 
BAENA  BLOOM  IN  THE  SOUTH  BASIN  OF 
LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

For  primary  bibliographic  entry  see  Field  2K. 
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2T: 


Group  2H — Lakes 

MOLECULAR  WEIGHT  DISTRIBUTION  OF 
ORGANIC  PHOSPHORUS  IN  LAKE  SEDI- 
MENTS, 

Chiba  Prefectural  Lab.  of  Water  Pollution  (Japan). 
J.  Nakajima,  and  M.  Kaneko. 

Japanese  Journal  of  Limnology  R1ZAA,  Vol.  49, 
No.  3,  p  205-212,  July  1988.  7  fig,  4  tab,  39  ref. 
English  summary. 

Descriptors:  *Distribution  patterns,  *Phosphorus 
compounds,  'Phosphorus,  "Lakes,  "Lake  sedi- 
ments, "Chemical  properties,  *Eutrophication, 
♦Molecular  weight,  Japan,  Aluminum,  Iron. 

Total  P,  organic  P  and  fractionated  inorganic  P 
were  determined  in  a  core  sample  of  130  cm  depth 
collected  from  Lake  Biwa.  Total  P,  aluminum  P 
and  iron  P  were  enriched  in  the  surface  sediment. 
Organic  P  in  the  core  sample  ranged  from  0.18  to 
0.39  mg/g  and  its  percentage  to  total  P  ranged 
from  12.3  to  18.8%.  The  change  of  organic  P  with 
the  core  depth  was  closely  related  to  that  of  organ- 
ic C.  Organic  P  was  fractionated  into  three  frac- 
tions through  a  column  of  Sephadex  G-75.  In  the 
surface  sediment  the  percentages  of  organic  P  in 
G-75-I  (MW  >  50,000).  G-75-II  (MW  <  1000) 
were  32.9,  38.7  and  28.4%,  respectively.  The 
amount  of  organic  P  decreased  with  the  core  depth 
in  G-75-II  and  G-75-III,  while  it  was  unchanged  in 
G-75-I.  Organic  P  was  separated  into  humic  acid 
and  fulvic  acid  fractions  and  the  molecular  weight 
distributions  of  the  fractions  were  determined.  Or- 
ganic P  in  lake  sediments  evidently  stable  in  the 
high  molecular  weight  fraction.  (Author's  abstract) 
W89-07732 


FIELD  STUDY  ON  TURBIDITY  CURRENTS 
INITIATED  FROM  SPRING  RUNOFFS, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-07761 

INDUCTIVELY  COUPLED  PLASMA  MASS 
SPECTROMETRIC  DETERMINATION  OF 
TRACE  ELEMENTS  IN  SURFACE  WATERS 
SUBJECT  TO  ACIDIC  DEPOSITION, 

Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07774 

INTERANNUAL  VARIATION  IN  SEASONAL 
PREDATION:  ITS  ORIGIN  AND  ECOLOGICAL 
IMPORTANCE, 

Cornell  Univ.,  Ithaca,  NY.  Section  of  Ecology  and 

Systematics. 

N.  G.  Hairston. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  6,  part  1,  p  1245-1253,  November  1988.  5  fig, 

30  ref.  NSF  Grants  DEB  80-10678,  BSR  83-07350, 

and  BSR  85-16724. 

Descriptors:  *Zooplankton,  ♦Copepods,  ♦Ecosys- 
tems, *Ponds,  *Population  dynamics,  *Fish  *Pre- 
dation,  *Seasonal  variation,  Mortality,  Groundwat- 
er level,  Rainfall,  Bullhead  Pond,  Rhode  Island. 

Between-year  variation  in  the  springtime  mortality 
of  the  copepod  Diaptomus  sanguineus  is  quantified 
using  8  yr  of  data  from  a  single  population  in 
Bullhead  Pond,  Rhode  Island.  The  mortality  is 
ascribed  to  increased  fish  feeding  activity  when  the 
water  warms.  The  timing  of  the  onset  of  predation 
and  its  intensity  are  quantified  using  the  seasonal 
dynamics  of  adult  copepod  sex  ratio.  Females  are 
more  vulnerable  to  predation  than  males,  and  the 
slope  of  a  plot  of  sex  ratio  vs.  time  is  >0  then  the 
fish  begin  to  influence  the  copepod  population. 
The  magnitude  of  the  slope  is  an  index  of  predation 
intensity.  The  annual  onset  of  predation  and  its 
intensity  are  each  significantly  correlated  with  fish 
density,  and  fish  density  is  a  function  of  pond 
volume.  Pond  volume  fluctuates  between  years, 
driving  the  dynamics  of  this  predator-prey  interac- 
tion. Annual  variation  in  pond  volume  is  related  to 
groundwater  level,  which  in  turn  is  related  to 
annual  rainfall.  Groundwater  and  rainfall  records 
from  the  USGS  and  NOAA  permit  estimates  of 
the  extent  of  variation  in  springtime  copepod  mor- 
tality over  a  38-45-yr  period.  (Author's  abstract) 


W 89-077 80 

ANALYZING   POPULATION    DYNAMICS   OF 
ZOOPLANKTON, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

B.  E.  Taylor. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  6,  part  1,  p  1266-1273,  November  1988.  4  fig, 

37  ref.  DOE  Contract  DE-AC-09-76SR00819. 

Descriptors:  *Zooplankton,  'Population  dynamics, 
♦Model  studies,  *Computer  simulation. 

Demographic  analyses  of  zooplankton  populations 
are  commonly  based  on  an  exponential  population 
growth  model  and  a  birth  rate  calculated  from  the 
ratio  of  eggs  per  female.  The  birth  rate  estimates 
are  reliable  when  departures  from  the  assumptions 
about  exponential  growth  are  moderate.  Death 
rates  are  calculated  as  the  difference  between  birth 
and  growth  rates  and  are  less  reliable  because  they 
incorporate  errors  of  both  components.  These  de- 
mographic analyses  are  most  accurate  during  peri- 
ods of  stable  or  slowly  changing  conditions.  Com- 
puter simulations  were  used  to  examine  the  effects 
of  sampling  and  counting  efforts  on  confidence 
limits  for  the  rate  estimates  in  homogeneous  and 
patchy  environments.  (Author's  abstract) 
W89-07781 


IMPORTANCE  OF  DIVERSITY  IN  THE  FUNC- 
TIONING AND  STRUCTURE  OF  RIVERINE 
COMMUNITIES, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA. 
R.  Patrick. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  6,  part  1,  p  1304-1307,  November  1988.  2  tab, 
24  ref. 

Descriptors:  ♦Rivers,  ♦Species  diversity,  ♦Nutri- 
ents, ♦Energy,  Ecosystems,  Reviews,  Water  pollu- 
tion. 

The  natural  diversity  of  biological  communities 
provides  many  alternative  pathways  by  which  nu- 
trients and  energy  may  move  through  ecosystems. 
Many  different  species  are  capable  of  performing 
similar  functional  roles  in  nature.  When  disturbed 
or  polluted,  natural  streams  often  become  restored 
first  through  the  activities  of  species  that  had  not 
previously  been  common.  Human  activities  often 
result  in  reduction  or  loss  of  diversity  within  eco- 
systems, particularly  through  the  loss  of  rare  spe- 
cies. Maintenance  of  diversity  is  vital  because  it 
provides  protection  against  both  natural  and 
human-caused  catastrophies.  (Author's  abstract) 
W89-07782 


ESTIMATION    OF    DOWNWARD    LEAKAGE 
FROM  FLORIDA  LAKES, 

Florida  Museum  of  Natural  History,  Gainesville. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-07783 


PRIMARY  PRODUCTIVITY,  NUTRIENTS, 
AND  TRANSPARENCY  DURING  THE  EARLY 
ONSET  OF  EUTROPHICATION  IN  ULTRA- 
OLIGOTROPHIC  LAKE  TAHOE,  CALIFOR- 
NIA-NEVADA, 

California  Univ.,  Davis.  Div.  of  Environmental 
Studies. 

C.  R.  Goldman. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  6,  part  1,  p  1321-1333,  November  1988.  12  fig, 
1  tab,  70  ref.  NSF  grant  BSR  87-05170. 

Descriptors:  ♦Oligotrophic  lakes,  ♦Primary  pro- 
ductivity, ♦Nutrients,  ♦Transparency,  ♦Eutroph- 
ication,  ♦Lake  Tahoe,  ♦California,  ♦Nevada, 
Carbon  radioisotopes,  Nitrogen,  Nitrates,  Limnol- 
ogy, Phosphorus,  Photosynthesis,  Secchi  disks. 

For  more  than  half  a  century,  the  trophic  status  of 
water  bodies  has  been  of  interest  to  limnologists 
and  oceanographers.  This  report  demonstrates  the 
close,  inverse  relationship  between  C14-estimated 
primary  productivity  and  transparency  during  the 
earliest  stages  of  cultural  eutrophication.  As  the 
population    in   the   Tahoe   basin   has   rapidly    in- 


creased, Lake  Tahoe  has  been  characteria 
increase  in  primary  productivity  that  has  i 
5.6%/yr  for  the  last  28  yr.  There  has 
concomitant  decline  n  transparency  of  0.3 
During  winter  months  when  transparency 
est,  the  average  annual  loss  has  been  slight 
er  (0.40  m/yr).  The  average  annual  Secc 
has  decreased  by  7  m  during  the  last  1 
intensive  monitoring.  There  has  also  been 
cant  increase  in  the  light  extinction  co 
Photosynthetic  efficiency  has  increase 
there  has  been  a  gradual  shrinkage  of  the  e 
zone.  During  the  same  period  the  total  i 
content  of  the  lake  has  increased  significa 
total  P  content  has  not.  Lake  Tahoe  prirr 
duction  has  become  increasingly  P  sensitiv 
the  last  decade  as  N  has  accumulated  in  the 
A  gradual  increase  in  the  N:P  may  proyi 
general  evolutionary  characteristic  of  oli( 
lakes  during  the  earliest  stages  of  eutroj 
The  importance  of  long-term  studies  in  | 
gradual  change  that  may  be  masked  by 
able  interannual  variability  is  particularlj 
from  this  study.  (Author's  abstract) 
W89-07784 


HYPOLIMNETIC  METABOLISM  II> 
WASHINGTON:  RELATIVE  EFFECTS 
TRIENT  LOAD  AND  FOOD  WEB  STR1 
ON  LAKE  PRODUCTIVITY, 

Michigan   Univ.,   Ann   Arbor.   Great   L 

search  Div. 

J.  T.  Lehman. 

Limnology  and  Oceanography  LIOCAH 

No.  6,  part  1,  p  1334-1347,  November  198 

tab,  52  ref.  NOAA  Grant  NA81-RAH000 

Descriptors:  ♦Lakes,  ♦Hypolimnion,  ♦Ec 
♦Food  chains,  ♦Nutrients,  ♦Primary  pro 
♦Phosphates,  'Nitrates,  ♦Silicates,  'Ei 
tion,  ♦Lake  Washington,  Wastewater  trei 
fluents,  Plankton,  Algae,  Metabolism, 
Oxygen,  Carbon  radioisotopes. 

The  general  metabolism  of  carbon,  oxyj 
phate,  nitrate  and  silicate  in  the  hypol: 
Lake  Washington  is  examined  from  23 
record.  Magnitudes  of  net  consumptive  i 
erative  processes  in  the  water  column 
ments  are  identified  and  stoichiometrics 
eration  in  situ  are  calculated.  Aerobic  l 
appears  to  be  almost  equally  divided  be 
water  column  and  sediment  surface.  Ne 
tion  is  more  rapid  in  the  water  column,  a 
regeneration  is  confined  to  the  sedimei 
Nutrients  do  not  accumulate  on  avera 
Redfield  ratio.  Rates  of  hypolimnetic  ox 
sumption  are  compared  to  production 
ferred  independently  from  C14  and  oxy 
assays.  A  third  of  all  gross  primary  pre 
respired  in  the  hypolimnion  during  s 
summer,  but  the  proportion  was  significa 
during  an  episode  of  cultural  eutrophica 
1960s.  Rates  of  primary  production  and 
netic  processes  decreased  in  response  to 
nutrient  income  when  effluents  from  w 
ment  plants  were  diverted  from  the  lak 
period  of  recovery  from  eutrophicat 
Washington  experienced  a  second  basil 
turbation  involving  alteration  of  the 
herbivore  community.  The  change  in 
structure  failed  to  produce  a  response  c 
to  that  of  altered  nutrient  loading.  Despi 
changes  in  algal  growth  rates  and  in  sp 
position,  total  primary  productivity  an 
hypolimnetic  metabolism  did  not  cha 
thor's  abstract) 
W89-07785 


RESPONSE  OF  ANABAENA  AND  S 
COCCUS  TO  MANIPULATIC 
NITROGEN-.PHOSPHORUS  RATIO 
LAKE  FERTILIZATION  EXPERIMEI" 

Department  of  Fisheries  and  Oceans, 
(British  Columbia).  West  Vancouver  La 
J.  G.  Stockner,  and  K.  S.  Shortreed. 
Limnology  and  Oceanography  LIOCA! 
No.  6,  part  1,  p  1348-1361,  November  1< 
tab,  51  ref. 
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WATER  CYCLE— Field  2 


criptors:  'Cyanophyta,  'Oligotrophia  lakes, 
rtiliMtion,  'Nutrients,  'Nitrogen,  'Phospho- 
•Eutrophication,  Anabaena,  Synechococcus, 
mology,  Chlorophyll,  Aquatic  bacteria,  Kenne- 
_*ke,  British  Columbia,  Canada. 

lition  of  inorganic  N  and  P  to  selected  areas  of 
otrophic  Kennedy  Lake  began  in  1978  and 
lted  in  development  of  late-summer  blooms  of 
nitrogen-fixing  cyanobacteria  Anabaena  circin- 
in  1981  and  1982.  In  subsequent  years  the 
ims  were  successfully  eliminated  by  increasing 
molar  N:P  ratio  of  added  nutrients  to  35:1.  The 
lent  additions  also  resulted  in  dramatic  in- 
«es  in  both  autotrophic  (predominantly  Syne- 
:occus  sp.)  and  heterotrophic  (bacteria)  pico- 
kton  numbers,  with  respective  maxima  of 
000/ml  and  >4,000,000/ml.  Chlorophyll  con- 
rations  were  generally  <2  microgram/L 
ng  untreated  conditions  and  increased  to  as 
h  as  50  microgram/L  during  blooms.  In  the 
■s  following  the  Anabaena  blooms,  hypolimne- 
ntrate  concentrations  were  significantly  higher 
ic  treated  basin  of  the  lake  than  they  were  in  an 
cent  untreated  basin  or  than  they  were  before 
slooms.  Development  of  nitrogen-fixing  cyano- 
eria  blooms  independent  on  both  a  low  N:P 
>ly  ratio  and  a  sufficient  P  supply.  (Author's 
net) 
UJ77E6 


ECT  OF  THE  MT.  MAZAMA  ASHFALL  ON 

•  PLANKTONIC  DIATOM  COMMUNITY 
LUCE  WASHINGTON, 

hington  Univ.,  Seattle.  Dept.  of  Zoology. 

.  B.  Abella. 

nology  and  Oceanography  LIOCAH,  Vol.  33, 

6,  part  1,  p  1376-1385,  November  1988.  6  fig, 

ef.  NSF  Grants  DEB  81-03507  and  BSR  82- 

19. 

:riptors:  'Lake  sediments,  'Plankton,  *Dia- 
i,  'Volcanic  ash,  'Paleolimnology,  Silicon, 
spnorus,  Light  penetration,  Mt.  Mazama,  Lake 
hington. 

erved  diatom  assemblages  are  found  in  deep 
:r  sediments  in  Lake  Washington  above  and 

*  an  ash  layer  originating  from  an  eruption  of 
Mazama  6800  B.P.  Total  abundance  of  frus- 

i  did  not  change  after  the  ash  event,  but  a 
ificant  shift  in  community  structure  occurred. 
Dsira  italica  var.  subarctica  increased  after  the 
ill.  and  Fragilaria  crotonensis  decreased.  The 
iges  most  likely  indicate  an  increase  in  the  Si:P 
i  and  decreased  light  penetration  in  the  eutro- 
zone  during  winter  and  spring.  (Author's  ab- 

MJ7787 


J  METHODS  FOR  USING  DIATOMS  AND 
JYSOPHYTES  TO  INFER  PAST  PH  OF 
^-ALKALINITY  LAKES, 

«na  Univ.  at  Bloomington.  Dept.  of  Biology, 
primary  bibliographic  entry  see  Field  5B. 
MJ7818 


^LTNTrY    GENERATION     IN     A     SOFT- 
TCR  LAKE:  WATERSHED  AND  IN-LAKE 

JCESSES, 

rreichische    Akademie    der    Wissenschaften, 
fina.  Inst,  fuer  Limnologie. 
"senner. 

ology  and  Oceanography  LIOCAH,  Vol.  33, 
<>.  P  1463-1475,  November  1988.  8  fig,  4  tab,  42 


enptors:  'Acid  rain  effects,  'Water  chemistry, 

J   Alkalinity,  'Nitrogen,  'Sulfur,  'Iron,  Ni- 

n,  Denitrification,   Calcium,   Magnesium, 

sediments,   Suspended   solids,   Sulfates,   Ni- 

*■  Cycling  nutrients,  Watersheds,  Mass  trans- 

ity  mass  balance  studies  of  the  oligo-meso- 

!  soft-water  Piburger  Sea  (913  m  above  sea 

■)  over  a  period  of  1 1  yr  showed  annual  rates 

«  alkalinity  generation   from   24  to    144 

*quivalents/liter,  or  0.33  to  1.97  equivalents/ 

m-  from  nitrogen,  sulfur,  and   iron  budgets, 


alkalinity  generation  rates  of  21-38  microequiva- 
lents/liter/yr  (0.37-0.52  equivalents/sq  m/yr)  were 
inferred.  Reduction  of  the  artificial  deep-water  dis- 
charge by  approximately  40%  led  to  doubling  of 
the  rates  of  in-lake  alkalinity  production.  The  proc- 
esses which  generated  alkalinity  in  the  lake  were 
release  of  calcium  (37%)  and  magnesium  (18%) 
from  sediment  or  suspended  matter  and  the  reduc- 
tion of  sulfate  (20%),  nitrate  (16%),  and  iron  (9%). 
Budget  studies  based  on  alkalinity  measurements 
showed  12-21%  lower  values  than  the  sum  of 
alkalinity  calculated  from  dissimilation  and  release. 
The  difference  can  be  explained  by  uncertainties  in 
the  measurement  of  elemental  cycles  in  the  water 
column  (nitrogen  fixation  vs.  denitrification)  and 
sediments  (Fe:S  stoichiometry  of  iron  sulfide  pre- 
cipitation) and  budget  errors.  The  areal  rate  of  net 
alkalinity  generation  in  the  watershed  of  Piburger 
Sea  accounted  for  5-27%  of  that  produced  in  the 
lake.  As  a  whole,  the  catchment  produced  100- 
500%  of  the  in-lake  alkalinity.  (Author's  abstract) 
W89-07819 


DIAGENESIS  OF  MAGNETIC  MINERALS  IN 
THE  RECENT  SEDIMENTS  OF  A  EUTROPHIC 
LAKE, 

University   Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

N.  J.  Anderson,  and  B.  Rippey. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  6,  p  1476-1492,  November  1988.  11  fig,  3  tab, 

59  ref. 

Descriptors:  'Paleolimnology,  'Stratigraphy, 
'Minerals,  'Magnetic  studies,  'Eutrophic  lakes, 
'Diagenesis,  'Lake  sediments,  Erosion,  Manga- 
nese, Iron,  Eutrophication,  Phosphorus,  Diatoms, 
Cycling  nutrients,  Oxidation-reduction  potential, 
Stratigraphy. 

Magnetic  mineral  assemblages  in  lake  sediments 
are  usually  interpreted  as  reflecting  changing 
catchment  erosion.  Magnetic  and  chemical  assem- 
blages in  a  small  eutrophic  lake  (Lough  Augher, 
Northern  Ireland)  suggest  diagenetic  dissolution  of 
fine-grained  magnetite,  however,  probably  as  a 
result  of  changing  redox  conditions  associated  with 
eutrophication.  Water-column  results  show  inter- 
nal cycling  of  Mn  and  Fe  from  the  sediments  into 
anoxic  hypolimnion.  Calculations  suggest  that  late- 
summer  hypolimnetic  Fe  concentrations  are  con- 
trolled by  formation  of  authigenic  vivianite;  sedi- 
mentary pore-water  concentrations  of  total  soluble 
Fe  and  P  suggest  a  similar  process  in  the  sedi- 
ments. The  loss  of  Mn  from  the  lake  by  diffusion 
from  the  sediment  and  washout  at  overturn  is 
indicated  by  Mn  budget  calculations  and  by  a 
marked  decrease  in  its  sedimentary  concentration, 
reflecting  onset  of  eutrophication  as  indicated  by 
diatom  biostratigraphy.  The  changes  in  the  sedi- 
ment Mn  profile  are  coincident  with,  and  in  some 
cases  identical  to,  changes  in  several  magnetic  pa- 
rameters. The  changes  in  magnetic  stratigraphy 
suggest  a  coarsening  of  the  magnetic  grain  size  and 
reduction  in  the  total  concentration;  agreement 
with  chemical  profiles  indicative  of  changing 
redox  suggest  that  this  coarsening  results  from 
dissolution  of  fine-grained  magnetite.  Catchment 
stability,  together  with  other  stratigraphic  profiles 
of  eutrophication  and  changing  redox,  supports  the 
conclusion  that  the  magnetic  profiles  are  reflecting 
in  situ  diagenetic  changes  rather  than  altered 
catchment  processes.  With  the  data  available  it  is 
not  possible  to  identify  the  actual  dissolution  proc- 
ess involved  or  to  determine  whether  it  is  chemi- 
cally or  bacterially  controlled.  (Author's  abstract) 
W89-07820 


CARBON  CONVERSION  EFFICIENCY  FOR 
BACTERIAL  GROWTH  ON  LIGNOCELLU- 
LOSE:  IMPLICATIONS  FOR  DETRITUS- 
BASED  FOOD  WEBS, 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 

R.  Benner,  J.  Lay,  E.  K'nees,  and  R.  E.  Hodson. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  6,  p  1514-1526,  November  1988.  7  fig,  2  tab,  46 
ref. 

Descriptors:  'Cycling,  nutrients,  'Nutrients, 
'Carbon,     'Bacteria,     'Detritus,     'Food     chains, 


Lakes — Group  2H 

'Wetlands,  'Microbial  degradation,  'Salt  marshes, 
Swamps,  Marine  bacteria,  Estuaries,  Phosphorus, 
Ammonia,  Biomass,  Ecosystems,  Macrophytes, 
Cellulose. 

Carbon  conversion  efficiencies  were  determined 
for  the  bacterial  utilization  of  lignocellulosic  detri- 
tus in  waters  from  an  estuarine  and  a  freshwater 
wetland.  Conversion  efficiencies  during  bacterial 
growth  on  lignocellulose  averaged  approximately 
30%  in  both  estuarine  (salt  marsh)  and  freshwater 
(Okefenokee  Swamp)  samples.  Estimates  of  bacte- 
rial growth  efficiencies  on  refractory  particulate 
detritus  are  twofold  to  threefold  higher  than  previ- 
ous estimates  owing,  in  large  part,  to  the  higher 
biovolume-to-carbon  conversion  factor  (0.22  g  C/ 
cu  cm)  used  in  the  present  study  to  convert  bacte- 
rial biovolumes  into  units  of  carbon.  Bacterial 
growth  on  lignocellulosic  detritus  was  N  limited  in 
salt-marsh  water  and  P  limited  in  Okefenokee 
water;  carbon  conversion  efficiencies  increased  to 
45%  upon  addition  of  ammonium  and  phosphate  to 
salt-marsh  and  Okefenokee  incubations,  respective- 
ly. These  results  indicate  that  bacterial  biomass 
produced  at  the  expense  of  lignocellulosic  detritus 
is  likely  to  be  an  important  nutrient  source  to  food 
webs  in  aquatic  ecosystems  with  an  abundance  of 
macrophyte  detritus  and  favorable  conditions  for 
microbial  decomposition.  (Author's  abstract) 
W89-07822 


RAPID  CHANGES  IN  DISSOLVED  HUMIC 
SUBSTANCES  IN  SPIRIT  LAKE  AND  SOUTH 
FORK  CASTLE  LAKE,  WASHINGTON, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

D.  M.  McKnight,  K.  A.  Thorn,  and  R.  L. 

Wershaw. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  6,  p  1527-1541,  November  1988.  8  fig,  3  tab,  39 

ref. 

Descriptors:  'Water  chemistry,  'Fulvic  Acids, 
'Limnology,  'Washington,  'Volcanoes,  'Water 
pollution  effects,  'Lakes,  Organic  acids,  Organic 
matter,  Mass  spectrometry,  Humic  substances,  Dis- 
solved organic  compounds. 

One  major  effect  of  the  eruption  of  Mount  St. 
Helens,  Washington,  was  a  large  increase  of  dis- 
solved organic  material  in  the  lakes  of  the  area 
devastated  near  the  volcano.  Much  of  this  material 
was  aquatic  fulvic  acid  derived  from  plants  and 
soils  from  the  surrounding  watershed.  During  the  3 
yr  after  the  eruption,  substantial  chemical  changes 
occurred  in  the  aquatic  fulvic  acid:  a  decrease  in 
total  sulfur  content  and  in  the  content  of  aliphatic 
and  heterocyclic  sulfur  groups;  an  increase  in  car- 
bohydrate content;  an  increase  in  the  heterogeneity 
of  the  fulvic  acid  material;  and  a  decrease  in 
copper-complexing  properties.  Natural  abundance 
C13-NMR  (nuclear  magnetic  resonance  spectra), 
also  showed  a  progressive  change  in  the  distribu- 
tion of  carbon  atoms  with  aliphatic  moieties  be- 
coming more  abundant  than  aromatic  moieties. 
These  changes  were  more  likely  to  have  been 
caused  by  alterations  of  fulvic  acid  molecules  on 
exposure  to  sunlight,  by  oxygenated  conditions, 
and  by  microbial  transformation  in  the  epilimnion 
rather  than  by  new  sources  of  fulvic  acid.  These 
results  demonstrate  that  rapid  changes  may  occur 
within  the  heterogeneous  mixture  of  molecules 
comprising  fulvic  acid,  which  has  been  generally 
described  as  a  refractory  or  stable  pool  of  dis- 
solved organic  material.  (Author's  abstract) 
W89-07823 


CONTRIBUTION  OF  BACTERIA  TO  RELEASE 
AND  FIXATION  OF  PHOSPHORUS  IN  LAKE 
SEDIMENTS, 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland).  Inst,  of  Aquatic  Sciences. 
R.  Gaechter,  J.  S.  Meyer,  and  A.  Mares. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  6,  p  1542-1558,  November  1988.  8  fig,  2  tab,  36 
ref. 

Descriptors:  'Phosphorus,  'Cycling  nutrients, 
'Lake    sediments,    'Aquatic    bacteria,    Eutrophic 
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lakes,  Oxidation-reduction  potential,  Iron,  Model 
studies,  Organic  carbon,  Metal  complexes. 

Cycling  of  phosphorus  as  the  sediment-water  inter- 
face is  traditionally  considered  to  be  controlled  by 
pH-  and  redox-dependent,  abiotic  processes,  such 
as  formation  and  dissolution  of  FeOOH-P04  com- 
plexes. In  this  study,  however,  a  large  part  of  total 
P  in  sediments  of  Lake  Sempach,  an  87-m  deep 
eutrophic  lake,  was  estimated  to  be  incorporated  in 
bacterial  biomass.  Laboratory  experiments  indicat- 
ed that  sediment  microorganisms  can  rapidly  take 
up  and  release  soluble  reactive  P  (SRP),  depending 
on  redox  conditions,  and  that  sterilization  of  oxic 
sediments  decreased  their  SRP  sorption  capacity. 
In  an  in  situ  experiment  conducted  in  the  lake, 
bacteria  also  contributed  considerably  to  SRP  fixa- 
tion when  water  enclosed  within  a  sediment  flux 
chamber  was  reoxygenated  following  anoxia. 
Moreover,  in  that  experiment  and  in  data  sets  from 
several  other  lakes,  anoxic  releases  of  Fe  and  P 
from  sediments  appeared  to  be  partly  uncoupled. 
As  part  of  an  ongoing  revision  of  the  classical 
model  for  P  exchange  across  the  sediment-water 
interface,  these  results  provide  direct  evidence  that 
fixation  and  release  of  SRP  may  be  controlled 
partly  by  redox-dependent  changes  in  microbial 
physiology,  as  well  as  by  production  and  decom- 
position of  microbial  biomass.  (Author's  abstract) 
W89-07824 


RELATIVE  IMPORTANCE  OF  DENITRIFICA- 
TION  AND  NITRATE  ASSIMILATION  IN 
MIDCONTINENTAL  BOGS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

N.  R.  Urban,  S.  J.  Eisenreich,  and  S.  E.  Bayley. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  6,  p  1611-1617,  November  1988.  4  tab,  31  ref. 
NSF  Grant  DEB  79-22142. 

Descriptors:  'Cycling  nutrients,  *Wetlands,  'Deni- 
trification,  *Peat  bogs,  *Nitrates,  Peat,  Bogs,  Ad- 
sorption, Nitrogen,  Mosses,  Air  pollution,  Fate  of 
pollutants,  Interstitial  water,  Nutrients,  Through- 
fall,  Canada,  Minnesota,  Ontario. 

Denitrification  rates  measured  in  a  Minnesota  bog 
and  a  bog  in  western  Ontario  were  similarly  low 
(<0.20-2.28  micrograms/sq  m/hr  as  N).  Nitrate 
addition  stimulated  denitrification  at  the  Minnesota 
bog,  but  <1%  of  added  N03(-)-N  (0.01-0.1  g/sq 
m)  was  denitrified  in  24  hr.  In  the  Ontario  bog, 
denitrification  was  not  stimulated  by  N03(-)-N 
application  (0.08  g/sq  m).  Rates  of  N03(-)-N 
uptake  by  Sphagnum,  measured  by  nitrate  reduc- 
tase activity  assays  and  N03(-)  disappearance  from 
cultures,  were  much  higher,  100-24,000  micro- 
grams/sq m/hr  (0.57-48.7  micrograms/g/hr),  than 
rates  of  denitrification  at  comparable  N03(-)  load- 
ings. Measurements  of  N03(-)  in  pore  water  and 
moss  throughfall  confirm  that  N03(-)  disappears  in 
the  top  5-10  cm  of  moss.  Plant  uptake  appears  to  be 
the  dominant  sink  for  N03(-)  in  midcontinental 
bogs.  (Author's  abstract) 
W89-07826 


CONSIDERATIONS  ON  BENTHOS  ABUN- 
DANCE IN  FRESHWATERS,  ITS  FACTORS 
AND  MECHANISMS, 

Polish  Academy  of  Sciences,  Lomianki.  Inst.  Eko- 

logii. 

Z.  Kajak. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  73,  No.  1,  p  5-19,  1988.  9  fig,  61 

ref. 

Descriptors:  'Population  density,  'Benthos,  'Food 
chain,  'Population  dynamics,  'Ecosystems,  Aquat- 
ic populations,  Bottom  sediments,  Cycling  nutri- 
ents, Trophic  level,  Decomposing  organic  matter, 
Predation,  Biomass. 

The  factors  involved  in  variations  in  biomass  and 
maximal  biomasses  in  fresh  water  are  reviewed. 
Trophic  conditions  are  considered  to  be  the  main 
factor  affecting  both  nonpredatory  and  predatory 
benthos  abundance.  Competition  and  predation  by 
invertebrates  seem  to  adjust  the  abundance  of  non- 
predatory  benthos  to  trophic  conditions;  both  of 
these  processes  art  influenced  by  fish.  Examples  of 


the  role  of  benthos  in  ecosystems  are  reviewed. 
Most  benthic  animals  influence  conditions  in  the 
surface  layer  of  bottom  deposits  and  adjacent 
water  layer  with  their  movements,  stirring  of  the 
mud  and  water,  removal  and  translocation  of  parti- 
cles, defecation  and  stimulation  of  bacterial  activi- 
ty, including  decomposition.  (Friedmann-PTT) 
W89-07848 


THREE  YEARS'  STUDY  OF  LIFE  CYCLE, 
POPULATION  DYNAMICS  AND  PRODUC- 
TION OF  ASELLUS  AQUATICUS  L.  IN  A  MA- 
CROPHYTE-RICH  STREAM, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

T.  M.  Iversen,  and  J.  Thorup. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  73,  No.  1,  p  73-94,  1988.  11  fig,  8 

tab,  32  ref. 

Descriptors:  'Aquatic  productivity,  'Stream  biota, 
•Life  cycles,  'Crustaceans,  'Macrophytes,  'Popu- 
lation dynamics,  Quantitative  analysis,  Lakes, 
Water  pollution  effects,  Biomass,  Aquatic  popula- 
tion, Aquatic  animals,  Flow  velocity,  Ecosystems. 

Populations  of  A.  aquaticus  were  sampled  quantita- 
tively in  1979-82  at  two  localities  in  the  river  Susa, 
which  has  a  slope  of  <  1  mAm  and  large  vari- 
ations in  macrophyte  biomass,  discharge  and 
stream  velocity.  The  latter  two  differed  significant- 
ly between  years.  A.  aquaticus  has  1-2  life  cycles 
per  year  and  summer  and  winter  cohort  produc- 
tion intervals  of  85  and  290  days.  Populations  of  A. 
aquaticus  varied  between  0  and  28,000  ind./sq  m 
with  an  exponential  increase  in  the  spring  and  an 
exponential  decrease  in  the  autumn-winter.  The  A. 
aquaticus  rate  of  decrease  varied  between  0.62  and 
5.61%/d  and  increased  with  increasing  rate  of 
elimination  of  the  macrophyte  biomass.  Differ- 
ences between  the  two  localities  were  due  to  dif- 
ferences in  physical  heterogeneity.  Production 
varied  between  2.8  and  9.1  g  DW/sq  m/yr  and 
between  12.9  and  55  g  DW/sq  m/yr  at  the  two 
localities  and  P/B  ratios  were  7.4-9.9/yr.  Physical 
limitations  are  thought  to  be  most  important  for 
the  populations  of  A.  aquaticus  in  the  Susa,  and  the 
macrophyte  biomass  played  an  important  role  in 
modifying  the  physical  environment.  In  comparing 
stream  with  lake  populations  of  A.  aquaticus,  maxi- 
mum densities,  biomass  and  production  occur  in 
streams  with  low  stream  velocity  or  organic  pollu- 
tion and  Asellus  rates  of  decrease  in  density  are 
comparatively  low  in  lakes,  probably  reflecting  a 
more  stable  lake  environment.  (Friedmann-PTT) 
W89-07850 


METEROLOGICAL  AND  HYDROGRAPHICAL 
FEATURES  OF  VELLAYANI  LAKE,  KERALA, 
INDIA, 

Kerala  Univ.,  Trivandrum  (India).  Dept.  of  Aquat- 
ic Biology  and  Fisheries. 
K.  V.  Jayachandran,  and  N.  I.  Joseph. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  1,  p  113-121,  1988. 

Descriptors:  'Lakes,  'Limnology,  'Meterological 
data  collection,  'Hydrologic  properties,  'Hydro- 
logic  data  collections,  'India,  Aquatic  habitats, 
Manure,  Aquaculture,  Ecosystems. 

Meteorological,  physical  and  chemical  parameters 
of  Vellayani  Lake,  Kerala,  India,  have  been  ana- 
lyzed for  twelve  months  (August  1980  to  July 
1981).  These  parameters  indicate  that  the  lake  is  a 
stable  ecosystem.  The  topography  of  the  lake  is 
described,  and  correlation  coefficients  were  calcu- 
lated between  meterological  and  hydrographical 
parameters.  The  results  indicate  that  the  lake  can 
be  converted  into  a  productive  aquafarm  by  means 
of  slight  manuring.  (Author's  abstract) 
W89-07852 


SUCCESSIONAL    PATTERNS    OF    AQUATIC 
MACROPHYTES  IN  JEBBA  LAKE,  NIGERIA, 

Kainji  Lake  Research  Inst.,  New  Bussa  (Nigeria). 
E.  A.  Obot,  and  I.  G.  Mbagwu. 
African  Journal  of  Ecology  AJOEDE,  Vol.  26, 
No.  4,  p  295-299,  1988. 


Descriptors:  'Reservoirs,  'Postimpouiul 
•Limnology,  'Succession,  'Ecosystems,  *% 
phytes,  'Lakes,  'Aquatic  plants,  'Floating  | 
Nigeria,  Hydraulic  properties,  Cycling  nut 

Macrophyte  succession  in  Jebba  Lake,  N: 
was  observed  through  the  first  four  yean 
impoundment.  Two  distinct  serai  phases,  a  fl 
fern  phase  and  draw-down  flora  phase,  coi 
recognized.  The  floristic  composition  of  th 
crophyte  vegetation  was  also  investigated  to 
earlier  predictions  on  the  probable  structure 
macrophyte  flora.  Obligate  floating  macrop 
such  as  Pistia,  Azolla,  and  Salvinia,  failed  to 
lish  in  the  lake  as  predicted,  probably  due 
high  hydraulic  turnover  of  the  lake  which  \ 
ultimately,  lower  the  concentration  of  nu 
available  to  the  plants.  However,  rooted  em 
macrophytes  were  observed  to  be  more  sua 
than  would  be  expected  from  the  predii 
(Friedmann-PTT) 
W89-07853 


ANAEROBIC  BIODEGRADATION  OF 
DICHLOROPHENOL  IN  FRESHWATER 
SEDIMENTS  AT  DIFFERENT  TEMI 
TURES, 

Georgia  Univ.,  Athens.  Dept.  of  Microbi 
For  primary  bibliographic  entry  see  Field  5B 
W89-07858 


OPERATIONAL      LEVJJNG      OF      SUH 
WATERS  IN  SWEDEN, 

For   primary  bibliographic  entry  see  Fiel 
W89-07878 


LIMING  ACIDIC  WATERS  IN  NORWAY 
TIONAL  POLICY  AND  RESEARCH  AN] 
VELOPMENT, 

For  primary  bibliographic  entry  see  Fiel 
W89-07879 


LOCH  FLEET  -  A  RESEARCH  WATER 
LIMTNG  PROJECT, 

For  primary  bibliographic   entry  see  Fiel 
W89-07880 


UPDATE    ON    THE    LAKE    ACIDIFIC^ 
MITIGATION  PROJECT  (LAMP), 

For  primary  bibliographic   entry  see  Fiel 
W89-07881 


COOPERATTVE  FEDERAL-STATE  LI 
RESEARCH  ON  SURFACE  WATERS  IM 
ED  BY  ACIDIC  DEPOSITION, 

For  primary  bibliographic  entry  see  Fiel 
W89-07882 


OVERVIEW  OF  LAKE  NEUTRALIZATIO 
PERIMENTS  IN  ONTARIO, 

For  primary  bibliographic   entry  see  Fiel 
W89-07883 


LIVING  LAKES:  AN  AQUATIC  LIMING 
FISH  RESTORATION  DEMONSTR* 
PROGRAM, 

For  primary  bibliographic  entry  see  Fiel 
W89-07884 


CHANGES  IN  THE  FISH  COMMUNITY 

LIMED   LAKE  NEAR  SUDBURY,  ONT 

EFFECTS  OF  CHEMICAL  NEUTRALIZE 

OR  REDUCED  ATMOSPHERIC  DEPOS 

OF  ACIDS, 

For  primary  bibliographic   entry   see  Fie; 

W89-07886 


DOSE-RESPONSE      RELATIONSHIPS 
THE  ADDITION  OF  LIMESTONE  TO  1 
AND     PONDS     IN     THE     NORTHEAS 
UNITED  STATES, 

For   primary   bibliographic   entry   see   Fie 
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07887 


[NG  OF  LAKES,   RIVERS   AND   CATCH- 
,TS  IN  NORWAY, 

primary  bibliographic  entry   see   Field   5G. 
07888 


E  LIMING  IN  DIFFERENT  TYPES  OF 
)  LAKES  USING  VARIOUS  TYPES  OF 
HTE  POWDERS  AND  METHODS, 

primary  bibliographic  entry  see  Field  5G. 
07889 


:CTS  OF  LAKE  LIMING  ON  PHYTO- 
<KTON  PRODUCTION  IN  ACIDIC  ADI- 
DACK  LAKES, 

primary  bibliographic  entry  see  Field  5G. 
07890 


Ll'ATION  OF  NEW  YORK  STATE  LAKE 
NG  DATA  AND  THE  APPLICATION  OF 
lELS  FROM  SCANDINAVIAN  LAKES  TO 
10NDACK  LAKES, 

primary  bibliographic  entry  see  Field  5G. 
J789' 


ERENCES  IN  PRE-  AND  POST-TREAT- 
T  WATER  QUALITIES  FOR  TWENTY 
D 1 4KES, 

srimary  bibliographic  entry  see  Field  5G. 
57892 


I   FLEET    AND    OTHER    CATCHMENT 
NG  PROGRAMS, 

jrimary  bibliographic   entry   see   Field    5G. 
J7897 


ROCHEMICAL  BUDGET  CALCULA- 
S  FOR  PARTS  OF  THE  LOCH  FLEET 
UMENT  BEFORE  AND  AFTER  WATER- 
)LIMLNG, 

)rimary  bibliographic  entry  see  Field  5G. 
J7898 


RIMENTAL  LIMING  OF  WATERSHEDS: 
INTERNATIONAL         COOPERATIVE 
IRI   BETWEEN    THE    UNITED    STATES 
WEST  GERMANY, 

>rimary  bibliographic   entry   see   Field   5G 
)7900 


SMINATION  OF  WATER  QUALITY  IN 
RVOIRS  FROM  DATA  OF  ON-SITE  OR- 
ATIONS, 

Sokolov. 

>technical  Construction  HYCOAR,  Vol  22 
'.  p  252-257,  October  1988.  4  tab,  13  ref. 
lated  from  Gidrotekhnicheskoe  Stroitel'stvo 
P  4448,  April  1988. 

lptors:  'Model  studies,  *Mathematical 
•Numerical  analysis,  'Water  quality, 
rvoirs,  Pollutant  identification,  USSR,  Ther- 
trajification,  Nitrates,  Sulfates,  Biochemical 
n  demand,  Phosphorus. 

del  of  the  quality  of  water  in  a  reservoir  and 
individual   stretches   was   examined    with 

I  to  four  properties:  (1)  realisticness,  (2)  accu- 
)  generality,  and  (4)  optimality  of  detail. 

Wem  takes  into  account  the  transient  state  of 
Irological  regime,   allochthonous  and   au- 

Mious  pollution  and  processes  of  self-purifi- 

Mid  utilization  of  materials  by  aquatic  orga- 

lt  can  be  recommended  for  predicting  the 

Mmical  regime  of  planned  reservoirs  and 

:hes.  By  changing  the  input  parameters 

certain  limits  one  can  determine  ways  of 

!  the   water   quality    regime    in    water 

I.  consequently,  the  state  of  aquatic  eco- 

"  with  minimizing  economic  expenditures. 

*»el  is  intended  for  calculating  the  volume- 
s' concentrations  of  materials  in  the  absence 

ncentrated  intense  sources  of  pollution  (for 


example,  wastewaters).  Verification  of  the  calcula- 
tion model  for  individual  stretches  of  a  water  body 
was  carried  out  on  the  Upper  Desna  reservoir 
using  observations  from  1982.  The  verification 
process  used  18  water  quality  indices  including:  the 
ions  HC03(-),  S04(--),  cl(-),  Ca(++),  Mg(++), 
Na(  +  ),  K(+);  color;  5-day  BOD;  dichromate 
oxygen  consumed;  ammonium  nitrogen;  nitrate-N; 
nitrite-N;  organic  N;  and  inorganic  and  organic 
phosphorus.  On-site  investigations  showed  that 
thermal  stratification  is  observed  in  the  reservoir 
during  the  cold  and  warm  seasons,  which  deter- 
mined the  vertical  inhomogeneity  of  a  number  of 
water  quality  indices.  A  check  for  stratified  non- 
conservative  indices  showed  its  substantially  in- 
creased accuracy  compared  with  other  models.  An 
evaluation  of  the  model  showed  that  for  all  groups 
of  ingredients,  the  model  is  effective  in  60  to  65% 
of  the  cases,  not  very  effective  in  about  30%  of  the 
cases,  and  erroneous  in  5-10%  of  the  cases.  The 
proposed  evaluation  criteria  can  be  recommended 
in  the  practice  of  checking  mathematical  water 
quality  prediction  models.  (Miller-PTT) 
W89-07910 


EQUIPMENT  FOR  MEASURING  CURRENT 
VELOCITY,  WATER  TEMPERATURE,  AND 
SUSPENDED  SEDIMENT  CONCENTRATION 
IN  A  RESERVOIR, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-07911 


PHYTOPLANKTON  NUTRIENT  LIMITATION 
IN  COLORADO  MOUNTAIN  LAKES, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
D.  P.  Morris,  and  W.  M.  Lewis. 
Freshwater  Biology  FWBLAB,  Vol.  20,  p  315- 
327,  1988.  3  fig,  4  tab,  54  ref. 

Descriptors:  *Lakes,  'Mountain  lakes,  "Colorado, 
♦Limiting  nutrients,  'Limnology,  *Phytoplankton, 
Nitrogen,  Phosphorous,  Nutrient  limitation. 

Limiting  nutrients  for  phytoplankton  were  studied 
experimentally  in  eight  mountain  lakes  of  central 
Colorado  between  May  and  November  of  1984. 
Five  categories  of  phytoplankton  limitation  were 
identified:  (1)  no  limitation,  (2)  nitrogen  limitation, 
(3)  phosphorous  limitation,  (4)  concurrent  limita- 
tion (stimulation  only  by  simultaneous  additions  of 
nitrogen  and  phosphorous),  and  (5)  reciprocal  limi- 
tation (stimulation  by  addition  of  either  nitrogen  or 
phosphorous).  The  phytoplankton  communities  of 
three  lakes  were  primarily  nitrogen-limited,  one 
was  primarily  phosphorous  limited,  and  four 
showed  primarily  combined  limitation  (concurrent 
or  reciprocol).  Switching  between  categories  of 
limitation  was  also  observed  within  the  lakes.  Ni- 
trogen was  the  most  frequently  limiting  nutrient; 
Nitrogen,  alone  or  in  combination  with  phospho- 
rous, accounted  for  79%  of  all  observed  instances 
of  limitation.  Nine  indices  were  tested  for  effec- 
tiveness in  predicting  phytoplankton  limitation  by 
nitrogen  and  phosphorous.  The  best  indices  for 
discriminating  all  limitations  were  ratios  of  dis- 
solved inorganic  nitrogen:total  phosphorous  (84% 
accuracy)  and  dissolved  inorganic  nitrogen:total 
dissolved  phosphorous  (80%  accuracy).  The  effec- 
tiveness of  these  indices  may  be  explained  by  the 
degree  to  which  they  represent  nitrogen  and  phos- 
phorous fractions  actually  available  to  the  phyto- 
plankton. (Author's  abstract) 
W89-07913 


VERY  HIGH  SECONDARY  PRODUCTION  AT 
A  LAKE  OUTLET, 

Goldsmiths'  Coll.,   London  (England).   Dept.  of 

Life  Sciences. 

R.  S.  Wotton. 

Freshwater  Biology  FWBLAB,  Vol.  20,  p  341- 

346,  1988.  1  fig,  3  tab,  40  ref. 

Descriptors:  'Limnology,  'Lakes,  'Secondary 
productivity,  'Macroinvertebrates,  'Larvae,  'Pop- 
ulation density,  Biomass,  Eutrophic  lakes. 

Population  dynamics  were  studied  for  Simulium 
noelleri  at  a  lake  outlet  where  population  density 
exceeded  1,000,000  individuals  per  sq  m  on  some 


Lakes — Group  2H 

occasions  and  the  aggregated  larvae  had  the  ap- 
pearance of  a  dense  pile  carpet.  As  macroinverte- 
brate  population  densities  of  this  magnitude  are 
unusual  in  aquatic  systems,  especially  lotic  ones, 
production  was  calculated  to:  (1)  compare  with 
estimates  for  black  fly  larvae  at  various  other  sites, 
and  (2)  compare  with  other  estimates  of  high  sec- 
ondary production  in  fresh  waters.  Larvae  and 
pupae  coated  the  concrete  of  parts  of  an  artificial 
lake  outlet  in  southern  England.  In  the  first  two  (or 
three)  summer  generations,  development  was  syn- 
chronous and  this  allowed  the  calculation  of  their 
secondary  production  by  the  instantaneous  growth 
method.  The  production  of  the  two  summer  gen- 
erations was,  respectively,  229. 1  g  C  per  sq  m  (7.4 
g  C  per  sq  m  per  day)  and  185.5  g  C  per  sq  m  (8.8 
g  C  per  sq  m  per  day).  The  contribution  of  the 
third  summer  generation,  and  the  overwintering 
generation,  to  annual  production  would  be  less 
than  that  of  the  first  two  summer  generations. 
Nevertheless,  annual  production  exceeded  500  g  C 
per  sq  m  at  this  site.  Since  larvae  are  suspension 
feeders,  they  capture  the  rich  supply  of  particulate 
and  dissolved  organic  material  which  passes  over 
them  after  export  from  the  lake.  As  food  is  brought 
to  the  larvae,  they  only  require  space  for  attach- 
ment and  can  thus  build  up  very  high  population 
densities.  The  high  population  densities  result  in  a 
high  biomass  and,  therefore,  in  the  high  levels  of 
production.  (Miller-PTT) 
W89-07914 


CHLOROPHYLL  A  DETERMINATION  OF 
PERIPHYTON  ON  SEDIMENTS:  IDENTIFICA- 
TION OF  PROBLEMS  AND  RECOMMENDA- 
TION OF  METHOD, 

Lund  Univ.  (Sweden).  Dept.  of  Evcology. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-07915 


MANIPULATION  OF  CHEMISTRY  AND  PHY- 
TOPLANKTON BY  HYDROLOGICAL  INTER- 
VENTION: A  WHOLE  LAKE  EXPERIMENT  IN 
THE  NORTHERN  NETHERLANDS, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

For   primary   bibliographic   entry   see   Field   5G. 
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LIMNOLOGICAL  IMBALANCES:  AN  ANTIPO- 
DEAN VIEWPOINT, 

Institute  of  Ecosystem  Studies,  Millbrook,  NY. 
W.  D.  Williams. 

Freshwater  Biology  FWBLAB,  Vol.  20,  p  407- 
420,  1988.  81  ref. 

Descriptors:  'Limnology,  'Rivers,  'Lakes,  Species 
diversity,  Saline  lakes,  Tropical  regions,  Arid 
lands,  River  Continuum  Concept,  Temperate  zone. 

It  is  argued  that  modern  limnology  is  excessively 
concerned  with  the  study  of  fresh  waters  in  the 
northern  temperate  region.  Limnology  has  been 
unbalanced  in  its  interests  and  emphases  and,  as  a 
result,  many  widely  held  limnological  concepts 
need  revision.  The  genesis  of  the  argument  is  out- 
lined. It  involved  the  initial  assumption  that  Aus- 
tralia was  limnologically  distinctive.  Later,  it  was 
realized  that  since  most  of  the  world  is  semi-arid, 
tropical  or  semi-tropical,  Australia  was  much  less 
distinctive  than  originally  thought.  Other  limnolo- 
gical assumptions  considered  concern  saline  lakes 
and  salinization,  the  importance  and  nature  of  tem- 
porary bodies  of  standing  fresh  water,  biological 
diversity  in  tropical  freshwaters,  the  evolutionary 
importance  of  permanent  freshwater  lakes,  and  the 
global  applicability  of  the  River  Continuum  Con- 
cept. Some  widely  held  views  on  these  matters  are 
erroneous.  Thus,  saline  lakes  are  more  important 
(scientifically  and  commercially)  and  widespread 
than  is  generally  thought.  Salinization  is  a  signifi- 
cant environmental  hazard  for  many  rivers  in  semi- 
arid  regions.  Temporary  bodies  of  standing  fresh 
water  are  geographically  widespread  and  abundant 
aquatic  environments  with  high  species  diversity, 
and  in  which  many  species  have  restricted  distribu- 
tions and  low  dispersal  abilities.  Biological  diversi- 
ty appears  to  be  low  in  tropical  fresh  waters. 
Permanent  freshwater  lakes  are  perhaps  less  impor- 
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tant  loci  for  the  evolution  of  the  freshwater  biota 
than  generally  thought,  temporary  fresh  waters 
more  so.  The  River  Continuum  does  not  seem  to 
be  applicable  to  many  running  waters  outside  the 
north  temperate  region.  A  number  of  suggestions 
are  made  of  how  a  better  balance  in  limnology 
may  be  arrived  at  and  how  a  more  globally  com- 
prehensive intellectual  framework  may  be  built. 
Suggestions  include:  (1)  an  increased  awareness  of 
the  frequently  different  natures  of  waters  within 
and  beyond  the  northern  temperate  region,  (2) 
recognition  of  the  potential  benefits  to  be  gained 
from  the  study  of  waters  outside  the  northern 
temperate  region,  and  (3)  increased  caution  in  the 
application  of  many  current  limnological  concepts 
to  waters  outside  the  northern  temperate  region.  A 
number  of  constraints  are  placed  upon  limnologists 
domiciled  outside  North  America  or  Europe  in- 
cluding the  need  to  use  English,  current  trends  in 
funding  for  limnological  research,  and  inequalities 
in  the  distribution  of  knowledge.  (Author's  ab- 
stract) 
W89-07917 


SIZE-STRUCTURE  AND  PRODUCTIVITY  OF 
THE  PLANKTON  COMMUNITY  OF  AN  ETH- 
IOPEAN  RIFT  VALLEY  LAKE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
W.  D.  Taylor,  and  Z.  Gebre-Mariam. 
Freshwater  Biology  FWBLAB,  Vol.  21,  p  353- 
363,  1989.  7  fig,  3  tab,  45  ref. 

Descriptors:  'Limnology,  *Lakes,  'Productivity, 
♦Plankton,  'Ethiopia,  Biomass,  Primary  productiv- 
ity, Tropical  regions. 

A  broad  description  of  the  plankton  community  of 
Lake  Awassa,  a  polymictic  freshwater  lake  in  the 
Ethiopian  part  of  the  rift  valley  of  east  Africa  is 
given.  Despite  intermittent  stratification,  there  is 
little  vertical  heterogeneity  in  pico-,  nano-  or  mi- 
croplankton  biomass.  Some  chemical  constituents 
(02,  NH4,  N03)  showed  strong  vertical  differ- 
ences as  the  hypolimnion  quickly  became  anoxic 
following  stratification.  Phytoplankton  biomass 
and  activity  is  dominated  by  small  Cyanobacteria, 
although  the  colonial  green  alga  Botryococcus  is 
also  important.  Primary  productivity  probably  was 
limited  only  by  the  relationship  of  light  penetration 
to  mixing  depth  during  our  experiments,  although 
neither  phosphate  nor  inorganic  nitrogen  are  so 
abundant  that  their  exhaustion  during  prolonged 
stratification  is  precluded.  Zooplankton  biomass 
was  dominated  by  small  cyclopoid  Crustacea, 
which  were  mostly  absent  from  surface  waters. 
Cladocera  were  small  and  in  very  low  abundance; 
ciliates  and  rotifers  were  more  abundant,  and  prob- 
ably were  the  important  grazers.  Is  is  speculated 
that  the  present  plankton  community  is  sustained 
by  strong  vertebrate  planktivory  in  the  absence  of 
effective  piscivores.  (Author's  abstract) 
W89-07918 


IN  VIVO  ALGAL  FLUORESCENCE,  SPEC- 
TRAL CHANGE  DUE  TO  LIGHT  INTENSITY 
CHANGES  AND  THE  AUTOMATIC  CHARAC- 
TERIZATION OF  ALGAE, 

Freshwater    Biological     Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  7B. 
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MEASURING  TALLING'S  'ELEMENT  OF 
CHANCE  IN  POND  POPULATIONS', 

Edinburgh  Univ.  (Scotland).  Dept.  of  Forestry  and 

Natural  Resources. 

M.  Jeffries. 

Freshwater  Biology  FWBLAB,  Vol.  21,  p  383- 

393,  1989.  4  fig,  Stab,  19  ref. 

Descriptors:  'Limnology,  'Ponds,  'Population  dy- 
namics, 'Fauna,  'Multivariate  analysis,  Physical 
properties,  Chemical  properties,  Community  struc- 
ture, Drying/flooding  cycle,  Marshes. 

A  series  of  small  seasonal  pools  on  a  freshwater 
marsh  was  used  to  estimate  the  element  of  chance 
in  animal  community  patterns.  The  pools  were 
artificially  created  in  1963.  They  were  all  the  same 
age,  size,  shape,  depth  and  had  the  same  substrate. 


Other  physico-chemical  parameters  and  the  faunas 
were  sampled.  Community  assemblages  were  ana- 
lyzed using  multivariate  classification  and  ordina- 
tion (TWINSPAN  and  DECORANA)  and  related 
to  physico-chemical  characteristics.  Communities 
correlated  with  distance  of  pools  from  permanent 
water  and  annual  drying/flooding  regimes.  TWIN- 
SPAN  analysis  in  1987  was  used  to  identify  co- 
occurring  groups  of  animals  and  the  sets  of  ponds 
with  each  group  was  associated.  The  presence  or 
absence  of  a  taxon  from  a  pool  within  a  set  in 
which  it  otherwise  commonly  occurred  was  used 
as  a  measure  of  the  element  of  chance.  The  mean 
occurrence  of  taxa  in  pools  in  which  they  were 
expected  was  79.6  +  or  -  16.2%.  The  mean  occur- 
rence in  pools  in  which  they  were  not  expected 
was  10.9  -I-  or  -  10.5%.  (Author's  abstract) 
W89-07920 


SPECIES  RECORDS  OF  THE  RIVER  PRAWN 
MACROBRACHIUM  (DECAPODA:  NATAN- 
TIA:  PALAEMONIDAE)  FROM  LAKE  CUBHU, 
ZULULAND,  NATAL, 

Rand     Afrikaans     Univ.,     Johannesburg     (South 

Africa).  Dept.  of  Zoology. 

H.  J.  Schoonbee,  M.  Cort,  J.  T.  Ferreira,  and  J.  G. 

J  Visscr 

Water  SA  WASADV,  Vol.   15,  No.   1,  p  49-51, 

January  1989.  1  fig,  26  ref. 

Descriptors:  'South  Africa,  'Prawns,  'Crusta- 
ceans, 'Taxonomy,  'Lakes,  'Limnology,  Species 
composition,  Aquatic  habitats,  Aquaculture. 

In  three  visits  in  1982  and  1983,  five  species  of  the 
river  prawn  belonging  to  the  genus  Macrobra- 
chium  were  collected  from  lake  Cubhu  in  Zulu- 
land,  Natal.  Of  these,  M.  australe  was  recorded  for 
the  first  time  in  Africa.  A  brief  description  is  given 
of  the  lake,  its  water  quality  conditions  at  the  time 
of  the  survey,  and  the  major  vegetation  types 
fringing  or  occurring  in  the  littoral  zone  of  the 
lake.  Lake  Cubhu  has  a  total  surface  area  of  464 
ha,  with  a  maximum  and  mean  depth  of  just  under 
4  m  and  2.5  m,  respectively.  The  water  is  soft  and 
poor  in  nutrient  loads.  The  vegetation  of  the  lake 
consists  of  a  swamp  forest  which  covers  approxi- 
mately 25  ha.  The  taxonomic  status  and  fisheries 
status  of  some  of  the  species  are  discussed.  Macro- 
brachium  petersii,  a  river  prawn  endemic  to  South 
Africa,  may  have  worthwhile  aquaculture  poten- 
tial (under  local  environmental  conditions)  because 
of  the  size  it  may  attain.  (VerNooy-Ptt) 
W89-07928 


EFFECT  OF  COPPER  ON  NITROUS  OXIDE 
REDUCTION  IN  FRESHWATER  SEDIMENT, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
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CHIRONOMIDS  OF  SOME  ESTONIAN  DYS- 
TROPHIC AND  DYSEUTROPHIC  LAKES 
(KHIRONOMIDY  NEKOTORYKH  DISTROF- 
NYKH  I  DISEVTROFNYKH  OZER  ESTONID, 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 
logii  i  Botaniki. 
K.  Kangur. 

Eesti  NSV  Teaduste  Akadeemia  Toimetised.  Bio- 
loogia.  (Proceedings  of  the  Academy  of  Sciences 
of  the  Estonian  SSR.  Biology.)  ETATAW,  Vol. 
36,  No.  3,  p  236-243,  1987.  1  fig,  2  tab,  9  ref. 
English  summary. 

Descriptors:  'Limnology,  'Chironomids,  'Bio- 
mass, 'Species  diversity,  'Dystrophic  lakes,  'Esto- 
nia, Fertilizers,  Eutrophication,  Water  pollution 
effects,  Oligotrophic  lakes. 

Estonian  dystrophic  lakes  are  poor  in  chironomids. 
In  7  lakes  out  of  10  studied  their  distribution  densi- 
ty did  not  exceed  500  ind./sq  m  and  biomass  1  g/sq 
m.  The  larger  biomass  of  chironomids  is  due  to  the 
occurrence  of  large  larvae  of  Chironomus,  which 
refers  to  the  rise  of  the  trophic  level  of  these  lakes. 
Chironomids  are  often  absent  in  the  profunda!  of 
deep  (stratified)  lakes  where  02  is  usually  lacking 
and  H2S  present.  The  mean  distribution  density  of 
chironomids  in  dystrophic  lakes  is  practically  on 


the  same  level  as  in  oligotrophic  and  «e 
phic  lakes  but  essentially  lower  than  in 
lakes.  In  all  dystrophic  lakes  with  coi 
data  available  the  biomass  of  chironomi 
1980s  was  larger  than  20-30  years  ag 
changes  are  evidently  due  to  eutrophica 
species  diversity  of  chironomids  in  d 
lakes  is  not  rich  (5-16  species  per  lake)  am 
non-specific  species.  Besides  the  eurytop 
dius,  Sergentia  gr.  longiventris  is  widely 
ed  (in  7  lakes  out  of  10).  The  indicator 
dystrophic  conditions  Zalutschia  zal 
occurs  in  two  lakes  under  study  at  th 
time.  The  dyseutrophic  lakes  studied  (2  1 
according  to  both  quantitative  and  qualil 
48  species)  indices,  richer  in  chironomid 
dystrophic  lakes.  In  the  shallow  Lake 
Mustjarv  the  biomass  of  chironomids 
more  than  tenfold  during  a  few  years  c 
inflow  of  fertilizers  (from  2.9  +  or  -  1.7 
1979  up  to  36.3  +  or  -  3.5  g/sq  m  in 
serves  as  a  typical  example  of  the  chan 
bottom  fauna  as  a  result  of  anthropogenii 
ication.  That  was  caused  by  an  incre 
abundance  of  large  larvae  of  Chironomus 
during  this  period  (from  57  -f  or  -  44  inc 
to  778  -I-  or  -  149  ind./sq  m).  In  1984  aft 
the  cultivation  of  turf  on  the  catchment  < 
lake  the  biomass  of  chironomids  decrra 
the  eutrophic  Ch.  plumosus  remained  a 
species  in  the  bottom  fauna  as  before.  A 
time  several  species  sensitive  to  eutrophic 
gastiella  orophila,  Polypedilum  bicrenati 
peared  almost  totally.  (Author's  abstract) 
W89-07970 


PHOSPHATE  UPTAKE  BY  MICRO] 
SEMBLAGES:  MODEL  REQUIREME 
EVALUATION  OF  EXPERIMENTAI 
ODS, 

National  Oceanic  and  Atmospheric  A 
tion,  Ann  Arbor,  MI.  Great  Lakes  Env: 
Research  Lab. 

S.  J.  Tarapchak,  and  L.  R.  Herche. 
Journal  of  Environmental  Quality  JEV( 
18,  No.  1,  p  17-25,  January-March  198 
tab,  38  ref. 

Descriptors:  'Phosphates,  'Aquatic 
'Mathematical  models,  'Cycling  nutrie 
nology,  'Limiting  nutrients,  Path  of 
Oligotrophic  lakes,  Statistical  analysis, 
nis. 

A  compound  Michaelis-Menten  model 
conceptual  framework  for  analyzing  si 
pendent  phosphate  (P)  uptake  by  natura 
assemblages.  Phosphate  uptake  can  be 
into  three  substrate  domains:  a  region  n« 
P  concentrations,  an  intermediate  reg 
high-substrate  region  representing  subst: 
tion  of  microbial  uptake  sites.  Simulate 
for  hypothetical  microbial  communitic 
from  non-phosphorus-limited  to  multip 
limited  communities,  shows  that  (1) 
used  high-level  P  addition  schemes  will 
mate  community  uptake  rates  near  natu 
P  concentrations  in  phosphorus-stressi 
by  at  least  an  order  of  magnitude,  an 
ations  from  the  simple  Michaelis-Mei 
may  be  widespread  in  nature,  particular! 
phosphorus-stressed  or  multiple-nutr 
systems.  A  P  uptake  experiment  on  a 
crobial  assemblage  from  a  phosphorus- 
gotrophic  lake  illustrates  application  o 
pound  model  and  statistical  procedures 
ing  data.  An  empirical  procedure,  ba 
concept  of  substrate-dependent  contii 
uptake,  is  proposed  to  determine  if 
schemes  are  adequate  to  estimate  uptak 
near  ambient  lakewater  P  concentra 
thor's  abstract) 
W89-07980 

SOCIO-ECONOMIC  IMPORTANCE 
PEIPUS  PEIPSI  JARVE  SUTSIAA 
DUSLIKUST  TAHTSUSEST), 

Akademiya  Nauk  Estonskoi  SSR,  Tall 
duse  lust. 
P.  Marksoo. 
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NSV  Teaduste  Akadeemia  Toimetised.  Bio- 
,  ETATAW.  Vol.  6,  No.  2.  p  111-117,  1987.  1 
)  ref.  English  summary. 

iptors    *Social   impact.   'Economic   impact, 
Peipus,   'Lakes,   'Water  pollution,   'Lake 
es,  Recreation  facilities,  USSR,  Estonia. 

Peipsi  is  the  fifth  largest  lake  in  Europe  and 
f  the  richest  in  fish.  The  water  resources  of 
te  for  the  Estonian  SSR  can  be  estimated  as 
cally  inexhaustible.  Lake  Peipsi  produces 
12000  tons  of  fish  per  year  and  there  are  wide 
(unities  for  improving  the  fishery  and  recre- 
1  facilities.  The  lake  assimilates  and  decom- 
large  quantities  of  pollutants  every  year,  and 
l  essential  influence  on  the  hydrology  and 
e  of  the  surrounding  areas.  As  an  environ- 
stabilizing  and  improving  factor,  Lake  Peipsi 
great  socioeconomic  importance.  (Author's 
ct) 
»006 


I  PEIPSI:  A  SOURCE  OF  WATER 
LY  FOR  NORTH  ESTONIA  (PEIPSI 
POHSA-EEST:  VEEALLIKANA), 

:miya  Nauk  Estonskoi  SSR,  Tallinn, 
tsar,  and  K.  Turk. 

NS\  Teaduste  Akadeemia  Toimetised.  Bio- 
ETATAW,  Vol.  6,  No.  2,  p  118-121,  1987.  1 
lglish  summary. 

iptors:  'Lake  Peipus,  'Estonia,  'Limnology, 
:r  management,  'Water  resources  develop- 
*Water  demand,  'Water  supply,  Waterways, 
al,.  USSR,  Costs,  Lakes. 

roblems  of  water  management  of  North  Es- 
5SR  are  associated  directly  or  indirectly  with 
resence  of  mineral  deposits  in  this  region. 
ltly  the  demand  for  water  exceeds  the  local 
resources.  The  prospective  water  supply  is 
ater  resources  of  Lake  Peipsi.  The  scheme 
he  technical-economic  basis  of  the  Lake 
-Tallinn  waterway  have  been  proposed.  By 
e  of  the  waterway  the  demands  of  all  water 
mers  of  North  Estonia  will  be  satisfied.  Thus 
Peipsi  is  of  great  economic  significance  to  the 
jpment  of  industry,  agriculture  and  towns  of 
rgion.  The  costs  of  building  the  waterway 
J  be  included  in  the  cost  of  the  excavation  of 
al  deposits  in  North  Estonia.  (Author's  ab- 
) 
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EMS  OF  CURRENTS  OF  LAKE  PEIPSI 
EMY  TECHENII  CHUDSKOGO  OZERA), 

nniya  Nauk  SSSR,  Novosibirsk.  Inst.  Gidro- 

uki 

'On,  T  Filatova,  and  A.  Jaani. 

NSV  Teaduste  Akadeemia  Toimetised.  Bio- 

i  (Proceedings  of  the  Academy  of  Sciences  of 

Ionian  SSR.  Biology)  ETATAW,  Vol.   6, 

J,  p   122-132,    1987.   4  fig,   22   ref.   English 

ary. 

iptors:  'Lake  Peipus,  'Limnology,  'Water 
(its,  'Wind-driven  currents,  'Water  circula- 
USSR,  Model  studies,  Lakes. 

>f  several  measurements  and  the  results  of 

lations  performed  on  the  basis  of  the  three- 

isional  unsteady  model  reveal  that  there  are 

nain  types  of  current  systems  which  can  be 

d  into  two  subtypes.  The  formation  of  a 

depends  on  the  direction  of  the  wind.  The 

of  currents  consists  of  two  layers.  In  the 

third  of  the  lake  the  current  mainly  moves  in 

rection  of  the  wind.  Two  circulations  are 

»  in  the  lower  two-thirds  of  the  lake.  With 

»t  and  west  winds  the  north  and  south  circu- 

re  formed.  If  the  west  winds  predominate 

rtn  circulation  is  anticyclonal  and  the  south 

cyclonal;  with  the  east  winds  the  direction 

!  circulation  is  the  opposite.  In  the  case  of  the 

jnA  south  winds  two  steady  circulations  are 

»;  with  the  north  winds  the  west  circulation 

clonal,  with  the  south  winds  the  direction  of 

Nations  is  the  opposite.  (Author's  abstract) 


HYDROCHEMICAL  STATE  OF  LAKE  PEIPSI- 
PIHKVA  IN  JUNE  1985  (GIDROKHIMICHES- 
KOE  SOSTOYANIE  VOD  PSKOVSKO  CHUDS- 
KOGO OZERA  V  IYUNE  1985  G), 

Akademiya   Nauk   Estonskoi   SSR,   Tallinn.   Inst. 

Khemecheckoi  i  Biologicheskoi  Fiziki. 

A.  Pihlak,  E.  Maremae,  A.  Lindpere,  A.  Milius, 

and  H.  Starast. 

Eesti  NSV  Teaduste  Akadeemia  Toimetised.  Bio- 

loogia  ETATAW,  Vol.  6,  No.  2,  p  133-145,  1987. 

28  fig,  4  tab,  8  ref.  English  summary. 

Descriptors:  'Lake  Peipus,  'Chemical  composi- 
tion, 'Minerals,  'Nutrients,  'USSR,  'Water  chem- 
istry, 'Limnology,  Hydrogen  ion  concentration, 
Turbidity,  Hardness,  Sodium,  Calcium,  Ammoni- 
um, Iron,  Chlorides,  Sulfates,  Bicarbonates,  Ni- 
trates, Nitrites,  Oxygen,  Phosphates,  Silicates, 
Carbon  dioxide,  Magnesium,  Organic  matter, 
Chlorophyll,  Nitrogen,  Potassium,  Phosphorus, 
Phytoplankton,  Fertilizers,  Decomposing  organic 
matter,  Contour  maps,  Computer  models,  Lakes, 
Chemical  properties. 

A  complex  hydrochemical  study  of  Lake  Peipsi- 
Pihkva  involving  determination  of  the  main  physi- 
cal characteristics  (pH,  turbidity)  and  chemical 
composition  (Na,  K,  Ca,  Mg,  NH4,  total  Fe,  CI, 
S04,  HC03,  N02,  N03,  02,  P04,  C02,  Si02, 
organic  matter,  chlorophyll)  of  the  lake  water  at  27 
locations,  as  well  as  computer  modeling  and  data 
cross-correlation,  was  carried  out  in  June  1985. 
The  chemical  data  are  presented  as  computer-gen- 
erated contour  maps.  The  nutrient  (N  +  P  +  K) 
content  is  largest  in  the  southern  part  of  the  Peipsi 
euphotic  zone  due  to  influx  of  drainage  water  rich 
in  agricultural  fertilizers.  The  content  of  several 
kinds  of  phytoplankton  and  organic  matter  is  pro- 
portional to  P  and  N  concentrations,  but  not  relat- 
ed to  K.  Water  hardness  and  mineral  content  (Ca, 
Mg,  HC03,  S04)  is  larger  in  the  northern  part  of 
the  lake.  P  outflow  is  smaller  than  influx  due  to 
precipitation  with  decaying  organic  matter.  Chlo- 
rophyll content  is  inversely  proportional  to  the 
concentration  of  S04,  which  also  increases  to- 
wards the  north.  (Author's  abstract) 
W89-08009 


WATER       CHARACTERISTICS       OF       LAKE 

PEIPSI-PIHKVA  AND  THEIR  CORRELATION 

WITH  NUTRIENTS   (PEIPSI-PIHKVA  JARVE 

VEE  OMADUSED  IA  NENDE  SEUS  BIOGEEN- 

SETE  ELEMENTIDEGA), 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 

logii  i  Botaniki. 

A.  Lindpere,  H.  Starast,  A.  Milius,  and  A.  Pihlak. 

Eesti  NSV  Teaduste  Akadeemia  Toimetised.  Bio- 

loogia  ETATAW,  Vol.  6,  No.  2,  p  146-155,  1987.  2 

fig,  2  tab,  12  ref.  English  summary. 

Descriptors:  'Lake  Peipus,  'Water  properties, 
'Water  quality,  'Water  chemistry,  'Limnology, 
'Nutrients,  'Nitrogen  compounds,  'Phosphorus 
compounds,  Eutrophication,  Hydrogen  ion  con- 
centration, Transparency,  Lakes,  USSR,  Chemical 
properties,  Organic  compounds. 

This  study  discusses  the  water  characteristics  of 
Lake  Peipsi-Pihkva  and  changes  in  the  concentra- 
tion of  total  phosphorus  and  total  nitrogen.  Both 
the  content  of  nutrients  and  water  characteristics 
(color  transparency,  pH,  organic  substances)  are 
unstable  and  fluctuate  significantly  between  differ- 
ent geographical  locations  in  the  lake.  All  the 
characteristics  studied  are  indicative  of  trophic 
conditions  and  change  with  lake  eutrophication. 
The  trophic  level  of  the  lake  and  secondary  char- 
acteristics depend  on  the  content  of  P  and  N 
compounds.  It  is  statistically  shown  that  together 
with  the  decrease  of  the  P  and  N  content  and, 
consequently,  the  level  of  the  trophic  state,  charac- 
teristics of  water  in  the  lake  are  improved:  the 
content  of  organic  substances  decreases  and  the 
transparency  increases.  The  pH  also  increases 
since,  in  the  formation  of  hydrogen  ions,  carbon 
dioxide  released  in  the  destruction  of  organic  sub- 
stances appears  to  be  decisive.  In  order  to  maintain 
or  improve  the  quality  of  water  in  Lake  Peipsi  it  is 
necessary  to  inhibit  the  inflow  of  P  compounds 
into  the  lake.  (Author's  abstract) 
W89-08010 


WATER  CYCLE— Field  2 
Lakes — Group  2H 

FORMATION  OF  THE  POLLUTION  LOAD  OF 
LAKE  PEIPSI-PIHKVA  (PEIPSI-PIHKUA 
JARVE  REOSTUS  KOORMUSE  FORMEERU- 
MISEST), 

Akademiya  Nauk  Estonskoi  SSR,  Tallinn. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-08011 


PRODUCTION  OF  POTAMOTHRIX  HAM- 
MONIENSIS  (OLIGOCHAETA,  TUBIFICIDAE) 
IN  THE  PROFUNDAL  OF  LAKE  PEIPSI  (PRO- 
DUKTSIYA  POTAMOTHRIX  HAMMONIEN- 
SIS  (OLIGOCHAETA  TUBIFICIDAE)  PROFUN- 
DALI  CHUDSKOGO  OZERA), 
Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 
logii  i  Botaniki. 
H.  Timm. 

Eesti  NSV  Teaduste  Akadeemia  Toimetised.  Bio- 
loogia  ETATAW,  Vol.  6,  No.  2,  p  162-166,  1987.  2 
tab,  28  ref.  English  summary. 

Descriptors:  'Aquatic  productivity,  'Benthic 
fauna,  'Lake  Peipus,  'Lakes,  'Oligochaetes,  *Tu- 
bificids,  Population  dynamics,  Growth  rates,  Bio- 
mass,  Potamothrix,  USSR. 

The  production  of  Potamothrix  hammoniensis,  the 
most  common  tubificid  species  in  Lake  Peipsi,  was 
studied  during  1984-85  on  the  profundal  sampling 
areas.  Two  estimating  methods  were  used:  the 
specific  growth  rate  method  and  the  elimination 
method.  The  population  of  P.  hammoniensis  usual- 
ly consists  of  three  cohorts.  The  most  rapid 
growth  occurs  in  late  autumn  and  goes  throughout 
the  winter.  The  breeding  begins  in  early  spring. 
Production  in  the  southern  area  was  somewhat 
higher  than  in  the  northern  one.  The  annual  pro- 
duction/biomass  coefficient  for  the  ice-free  period 
was  0.8-0.9  for  the  northern  and  1.4  for  the  south- 
ern area.  The  average  production  (live  weight)  for 
all  profundal  samples  was  0.9  g/sq  m,  3.9  kj/sq  m 
or  1700  t  for  the  ice-free  period  in  1984;  1.7  g/sq 
m,  7.0  kJ/sq  m  or  3100  t  from  May  1984  to  May 
1985;  1.7  g/sq  m,  7.0  kJ/sq  m  or  3100  t  for  the  ice- 
free  period  in  1985.  (Author's  abstract) 
W89-08012 


NICHE  EXTENSION  OF  AQUATIC  MACRO- 
PHYTES  IN  HYDROLAKES:  PREDICTIVE  AS- 
SESSMENT OF  ENVIRONMENTAL  IMPACTS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

B.  Rorslett. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  73,  No.  2,  p  129-143,  1988.  7  fig,  1 

tab,  38  ref,  append. 

Descriptors:  'Reservoirs,  'Limnology,  'Macro- 
phytes,  'Submerged  plants,  'Niches,  'Water  level 
fluctuations,  'Hydroelectric  power,  'Mathematical 
models,  Lakes,  Ecosystems,  Isoetes,  Sensitivity 
analysis,  Norway. 

A  statistical  model  for  the  survival  (potential) 
niche  size  of  submerged  macrophytes  is  related  to 
fluctuating  water  levels.  Designated  as  the  spatial 
survival  niche  model  (SSN),  this  model  describes 
the  potential  niche  by  means  of  a  product  of  spatio- 
temporal  mortality  functions.  The  SSN  model  en- 
ables quantitative  estimates  of  the  niche's  width, 
central  location,  and  percentile  points.  The  model 
is  corroborated  by  an  extensive  Isoetes  lacustris 
data  set  from  17  Norwegian  lakes,  which  included 
hydro-electric  lakes  (hydrolakes)  as  well  as  non- 
impacted  lakes.  The  close  fit  between  model  pre- 
diction and  the  macrophyte's  actual  spatial  per- 
formance is  remarkable  and  encouraging  from  an 
impact  assessment  point  of  view.  Sensitivity  analy- 
sis demonstrated  the  significance  of  underwater 
light  field  parameters  for  the  niche  size  attained. 
(Author's  abstract) 
W89-08027 


INTERRELATIONS  BETWEEN  PHYTO- 
PLANKTON, SUBMERGED  MACROPHYTES, 
BLACK  SWANS  (CYGNUS  ATRATUS)  AND 
ZOOPLANKTON  IN  A  SHALLOW  NEW  ZEA- 
LAND LAKE, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 
Surgery. 
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S.  F.  Mitchell,  D.  P.  Hamilton,  W.  S.  MacGibbon, 
P  K  B.  Nayar,  and  R.  N.  Reynolds. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  2,  p  145-170,  1988.  7  fig,  6 
tab,  87  ref. 

Descriptors:  *Shallow  water,  'Population  dynam- 
ics, 'Limnology,  *New  Zealand,  *Lakes,  •Ecosys- 
tems, *Phytoplankton,  *Macrophytes,  'Submerged 
plants,  'Zooplankton,  'Swans,  Algae,  Nutrients, 
Phosphorus,  Nitrogen,  Chlorophyll  a.  Empirical 
models,  Tomahawk  Lagoon. 

Different  features  of  the  limnology  of  Tomahawk 
Lagoon,   a  shallow,   hypertrophic   New   Zealand 
lake,  were  studied  for  varying  periods  between 
1964-86.   Surveys  in    10  years  revealed  a  strong 
positive  correlation  between  the  winter  black  swan 
population  and  the  biomass  of  macrophytes  which 
in  turn  in  a  shorter  study  was  inversely  related  to 
the   abundance   of  phytoplankton.    A   regression 
model  was  developed  relating  the  winter  maximum 
swan  population  to  phytoplankton  productivity  in 
the  previous  summer.  The  model  worked  well  for 
another  very  shallow  lake,  but  less  well  for  a  third 
lake  with  a  mean  depth  greater  than  the  feeding 
reach  of  swans.  No  general  mechanism  could  be 
established  for  suppression  of  phytoplankton  when 
macrophytes  were  abundant,  though  the  effect  was 
large.  Suppression  of  macrophytes  in  other  years  is 
attributed  to  shading  by  phytoplankton.  The  de- 
cline of  one  algal  bloom  was  related  to  nitrogen 
deficiency  followed  by  intense  zooplankton  graz- 
ing. Another  was  ended  by  the  optical  effects  of  a 
large  flood-borne  silt  inflow  and  flushing  of  phyto- 
plankton. Empirical  models  relating  chlorophyll  a 
to  phosphorus  or  nitrogen,  and  zooplankton  bio- 
mass to  chlorophyll  a  or  phosphorus  do  not  work 
well  for  this  lake,  and  the  general  problems  of 
modeling  shallow  highly  eutrophic  lakes  are  dis- 
cussed. (Author's  abstract) 
W89-08028 

RELATIONSHIPS  BETWEEN  DIATOM  AS- 
SEMBLAGES AND  PHYSICO-CHEMICAL 
VARIABLES  IN  THE  RIVER  TER  (NE  SPAIN), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
S  Sabater,  F.  Sabater,  and  J.  Armengol. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  2,  p  171-179,  1988.  3  fig,  2 
tab,  29  ref. 

Descriptors:  'Rivers,  'Diatoms,  'Ecosystems, 
'Physicochemical  properties,  'Spain,  'Reservoirs, 
Salinity,  Water  pollution,  Principal  component 
analysis,  Multivariate  analysis,  Canonical  correla- 
tion analysis,  River  Ter,  Spain. 

In  the  search  for  the  causes  of  diatom  assemblage 
in  the  River  Ter,  a  combination  of  two  multivar- 
iate analyses  was  used.  Principal  component  analy- 
sis and  canonical  correlation  analysis  have  allowed 
suitable  relationships  to  be  established  between  bio- 
logical and  physicochemical  parameters.  As  a 
result,  water  salinity  and  pollution  have  appeared 
as  the  twp  main  factors  which  determine  diatom 
assemblage  distribution.  Reservoirs  act  as  disrup- 
tors  of  the  water  characteristics,  and  have  an  im- 
proving effect  on  the  above  two  factors,  which 
leads  to  a  different  diatom  community.  (Author's 
abstract) 
W89-08029 

MACROPHYTES  IN  LAKE  ANKETJARN:  A 
LAKE  DOMINATED  BY  JUNCUS  BULBOSUS 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen. 

M.  U.  Svedang.  . 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  73,  No.  2,  p  181-190,  1988.  6  fig,  2 

tab,  1 5  ref. 

Descriptors:  'Acid  rain  effects,  'Lakes,  'Ecosys- 
tems, 'Acidification,  'Macrophytes,  Submerged 
plants,  Juncus,  Biomass,  Lake  Anketjarn,  Sweden. 

The  distribution  of  macrophytes  and  the  biomass 
development  during  the  summer  was  studied  in  the 
slightly  acidified  Lake  Anketjarn  in  western 
Sweden.  The  submerged  cyperid  Juncus  bulbosus, 


which  has  been  reported  to  expand  in  acidifying 
lakes,  covered  almost  50%  of  the  lake  area.  The 
most  dense  Juncus  vegetation  was  found  at  1.5  m 
on  loose,  highly  organic  sediment.  Besides  J.  bul- 
bosus the  vegetation  was  characterized  by  Nym- 
pheids,  Carex  rostrata  and  C.  lasiocarpa  (approxi- 
mately equally  important  in  the  stands),  Equisetum 
fluviatile  and  Lobelia  dortmanna,  species  which 
showed  a  quite  distinct  zonation  with  depth.  (Au- 
thor's abstract) 
W89-08030 

ADENINE  NUCLEOTIDES  AND  PHYTO- 
PLANKTONIC  PRIMARY  PRODUCTION  IN 
TWO  LAKES  IN  FRANCE  (NUCLEOTIDES 
ADENYLIQUES  ET  ASSIMILATION  PHOTO- 
SYNTHETIQUE  DU  PHYTOPLANCTON  DANS 
DEUX  LACS  DU  MASSIF  CENTRAL  FRAN- 
CAIS),  _         ,  ,    , 

Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lab. 

de  Zoologie. 

C  Amblard,  E.  M.  Adiwilaga,  and  J.  Devaux. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  2,  p  191-211,  1988.  12  fig, 
47  ref.  English  summary. 

Descriptors:  'Lakes,  'France,  'Phytoplankton, 
•Primary  productivity,  'Adenine  nucleotides, 
•Adenosine  triphosphate,  Photosynthesis,  Energy 
metabolism,  Ecosystems. 

The  adenine  nucleotide  concentration  and  photo- 
synthetic  assimilation  of  phytoplankton  were  estab- 
lished during  two  annual  sampling  seasons  for  two 
lakes  with  different  nutrient  concentrations  (Lakes 
Pavin  and  Aydat).  Intensive  photosynthetic  assimi- 
lation of  phytoplankton  led  to  a  limited  but  real 
evolution  of  the  pool  of  adenine  nucleotides  to- 
wards forms  less  charged  with  high  energy  phos- 
phate bond  (ADP  and  AMP).  This  evolution  is 
seen  as  a  consequence  of  the  ATP  hydrolysis  in  the 
process  of  cell  biosynthesis.  (Author's  abstract) 
W89-08031 

PROTOZOAN  GRAZING,  BACTERIAL  ACTIV- 
ITY AND  MINERALIZATION  IN  TWO-STAGE 
CONTINUOUS  CULTURES, 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
Vijverhof  Lab. 

J.  Bloem,  M.  Starink,  M.-J.  B.  Bar-Gihssen,  and  T. 
E.  Cappenberg. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  12,  p  3113-3121,  Decem- 
ber 1988.  7  fig,  3  tab,  49  ref. 

Descriptors:  *Protozoa,  *Mineralization,  •Bacte- 
ria, *Culturing  techniques,  *Limnology,  'Decom- 
position, Microbiological  studies,  Aquatic  animals, 
Lakes,  Culture  media,  Carbon,  Phosphorus,  Nutri- 
ents, Limiting  nutrients,  Phosphates,  Organic 
matter,  Growth. 


MINERALIZATION  OF  ORGANIC  ^ 
CALS  IN  LAKE  WATER, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Ag 
For  primary  bibliographic  entry  see  Field  : 
W89-08040 


A  study  was  undertaken  to  quantify  grazing  by 
heterotrophic  nanoflagellates  (HNAN)  on  bacteria 
in  two-stage  continuous  cultures  at  various  growth 
rates  and  to  examine  the  effect  of  protozoan  graz- 
ing on  carbon,  nitrogen,  and  phosphorus  mineral- 
ization rates.  At  bacterial  concentrations,  biovo- 
lumes,  and  growth  rates  similar  to  those  found  in 
Lake  Vechten  (The  Netherlands),  ingestion  rates 
increased  from  2.3  bacteria/HNAN/h  at  a  growth 
rate  of  0.15/day  to  9.2  bacteria/HNAN/h  at  a 
growth  rate  of  0.65/day.   Although  P  was  not 
growth-limiting,  HNAN  accelerated  the  mineral- 
ization of  P04-P  from  dissolved  organic  matter  by 
600%.  The  major  mechanism  of  P  remineralization 
appeared  to  be  direct  consumption  of  bacteria  by 
HNAN.  Nitrogen  mineralization  was  performed 
mostly  by  bacteria  (70%)  but  was  increased  30% 
by  HNAN.  HNAN  did  not  enhance  the  decompo- 
sition of  the  relatively  mineral-rich  dissolved  or- 
ganic matter.  An  accelerated  decomposition  of  or- 
ganic carbon  by  protozoa  may  be   restricted  to 
mineral-poor    substrates    and    may    be    explained 
mainly  by  protozoan  nutrient  regeneration.  (Dona- 
PTT) 
W89-08037 

EFFECT    OF    INORGANIC    NUTRIENTS    ON 
THE  ACCLIMATION  PERIOD  PRECEEDING 


ETHANOL     EXTRACTION     REQUIR 
FOR  PURIFICATION  OF  PROTEIN  L> 
WITH    (H3)LEUCINE    IN    AQUATIC 
RIAL  PRODUCTION  STUDIES, 

Council  for  Scientific  and  Industrial  Resea 
toria  (South  Africa).  Div.  of  Water  Tec 
For  primary  bibliographic  entry  see  Field 
W89-O8042 

FIELD  STUDY  COMPARING  GROW 
VIABILITY  OF  A  POPULATION  OF 
TROPHIC  BACTERIA, 

California  Univ.,  Santa  Barbara.  Dept.  o 

cal  Sciences. 

C.  L.  Folt,  M.  J.  Wevers,  M.  P.  Yoder-Wi 

and  R.  P.  Howmiller. 

Applied      and       Environmental       Mic 

AEMIDF,  Vol.  55,  No.  I,  p  78-85,  Janua 

fig,  5  tab,  39  ref.  NSF  Grant  BSR-87054S 

Descriptors:  'Limnology,   *Bacterial  pi 
•Growth,  *Lakes,  'Survival,  Aquatic  pc 
Microbiological  studies,   Hypolimnion, 
ture,  Light  intensity,  Biomass. 

The  growth  and  viability  of  an  anoxyger 
trophic  bacterial  community  in  the  hypo 
Zaca  Lake,  CA  were  compared  throu 
summer.  The  community  is  dominated  I 
species,  Thiopedia  rosea,  that  inhabits 
hypolimnion  (6  to  8  m)  for  approxi 
months.  Suboptima)  conditions  in  the  h) 
(extremely  low  light  intensity,  high  or 
levels)  result  in  zero  or  extremely  lo 
rates  (doubling  times  >  1  month)  for  n 
population,  most  of  the  time,  yet  ce 
viable  and  capable  of  high  specific  gr< 
(doubling  times  of  1  to  10  days)  when  pi 
favorable  conditions  (higher  light  inte 
temperatures).  It  is  concluded,  first,  tha 
phic  bacterial  populations  in  situ  may 
exist  in  a  viable  yet  nongrowing  state.  S 
viability  of  cells  is  likely  to  be  reduced 
owing  to  higher  concentrations  of  poter 
chemicals  and  to  changes  in  the  physiol 
associated  with  the  prolonged  periods 
commonly  found  at  the  bottom  of  bacti 
(Author's  abstract) 
W89-08060 


ISOLATION  OF  VIBRIO  CHOLER 
AQUATIC  BIRDS  IN  COLORADO  A 

Colorado    State    Univ.,    Fort    Collins. 

Microbiology. 

For  primary  bibliographic  entry  see  Fie 

W89-08061 


FISHERIES  RESEARCH  IN  THI 
ZONE  OF  LAKE  PYHAJARVI, 

Northern  Inst,  for  Scientific  Fisherie 
and  Planning,  Petrozavodsk  (USSR). 
L.  P.  Ryzkov,  J.  V.  Kostylev,  A.  V.  Po 
Valetov,  and  S.  A.  Ermakov. 
Finnish  Fisheries  Research  FNFRAK, 
12,  1987.  6  tab. 

Descriptors:  'Lake  fisheries,  *Lake  Pyl 
land,  'Water  quality,  'Fish,  'Limnoloj 
fauna,  Chemical  properties,  Zooplanl 
ton,  Trophic  level,  Growth  rates, 
Perch,  Roach,  Nutrients,  Fish  stocking 

The  water  quality,  zooplankton,  zool 
fish  populations  were  studied  in  the  So 
Lake  Pyhajarvi,  located  partly  in  1 
partly  in  the  USSR.  According  to  t 
tained,  Lake  Pyhajarvi  is  an  ohgomim 
trophic,  and  oligohumic  watercourse, 
production  of  the  lake  can  be  consider! 
ing  only  meager  support  for  plankl 
benthivorous  fish  species.  In  its  quai 
qualitative  composition,  the  Soviet 
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in  as  a  whole  be  classified  as  a  watercourse 
perch-roach  type,  with  favorable  conditions 
monids.  as  well.  The  total  biomass  of  core- 
may  rise  to  50%  of  total  fish  biomass, 
is  why  the  lake  can  be  regarded  as  promis- 
fisheries.  In  the  Soviet  Zone  of  the  lake,  the 
ica  of  the  spawning  grounds  of  autumn- 
ng  fish  is  at  least  1 5  sq  km,  evenly  scattered 
the  Zone.  The  possible  total  catch  in  the 
Zone,  without  straining  the  spawning  stock, 
put  at  to  15-18  tons,  including  3  tons  for 
sh.  The  potential  total  catch  in  that  area 
se  to  30-35  tons  with  intensive  fishing.  By 
icing  new  species,  and  forms  of  the  eco- 
ily  most  important  salmonids,  the  yield  for 
s  can  be  raised.  However,  any  considerable 
e  in  the  fish  biomass  production  may  not  be 
s,  due  to  the  meager  primary  production  in 
«.  In  regard  to  fishery  regulation  in  the 
Zone  of  Lake  Pyhajarvi,  it  is  appropriate  to 
seining  of  autumn-spawning  species  (ven- 
vhitefish),  and  netting  of  spring-spawning 
(bream,  pike,  roach,  and  perch).  (Doria- 

m 


R    QUALITY    OF    LAKE    PYHAJARVI 
LIA)  IN  THE  1980S, 

Karelian   Water   District   Office,   Joensuu 

kya,  and  M.  Ahtiainen. 
Fisheries  Research  FNFRAK,  Vol.  8,  p 
987.  5  fig,  2  tab,  16  ref. 

(tors:  'Lake  Pyhajarvi,  'Finland,  'Limnol- 
iutrophication,  'Water  quality,  'Water  pol- 
•Chlorophyll  a,  Chemical  properties,  Meso- 
Trophic  level,  Fish  farming,  Alkalinity, 
Conductivity,  Oxygen,  Phosphorus,  Nitro- 

inges  in  the  water  chemistry  and  chloro- 
level  in  the  Finnish  Zone  of  Lake  Pyha- 
the  1980s  were  studied.  The  behavior  of 
variables  since  the  1960s  was  also  evaluat- 
>  12  in  the  Finnish  Zone  suffered  least  from 
Mding.  The  water  quality  data  collected 
*  central  area  of  the  lake  indicate  meso- 
Near  the  fish  farm  (Area  7),  the  water 
has  recently  started  to  improve,  but  it  is 
htly  eutrophic.  During  the  past  few  years, 
ihic  level  has  decreased  at  the  deep  station 
2;  some  disturbances  in  the  oxygen  condi- 
ive  been  found,  however.  Being  polyhumic 
trophic,  Lake  Atasko  differs  profoundly 
e  rest  of  the  lake.  The  retention  time  of 
yhajarvi  is  rather  long,  and  the  lake  is 
e  exceptionally  sensitive  to  any  increase  in 
ite  load.  Moreover,  the  adverse  effects  of 
n  are  relatively  long  lasting.  Although  the 
luality  of  Pyhajarvi  can  be  classified  as 
K  greater  part  of  the  Finnish  Zone  shows 
»s  of  mesotrophy.  In  order  to  safeguard 
»  quality,  any  additional  loading  should  be 
-  To  monitor  the  lake  more  thoroughly, 
formation  is  needed  on  the  water  currents 
logy  (e.g.,  the  bottom  fauna).  More  sedi- 
search  is  also  necessary  to  elucidate  the 
s5?te  of  the  lake  and  the  impact  of  human 
(Doria-PTT) 
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Univ.  (Finland).  Karelian  Inst, 
nary  bibliographic  entry  see  Field  5C. 
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WOOBENTHOS     OF     LAKE     PYHA- 

(KARELIA), 

ylae  Univ.   (Finland).    Dept.   of  Biology. 

Mry  bibliographic  entry  see  Field  5C. 


^T0   ARTIFICIAL   ENRICHMENT 
AMMONIA    AND    PHOSPHATE    OF 

v£A«KroN  mOM  LAKE  PARANOA 
UA,DF), 

•dade   Federal    do    Maranhao,    Sao    Luis 


(Brazil).  Dept.  de  Biologia. 

M.  S.  R.  Ibanez. 

Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  48, 

No.  3,  p  453-457,  August  1988.  1  fig,  2  tab,  23  ref. 

Descriptors:  'Ammonia,  'Phosphates,  'Phyto- 
plankton,  'Enrichment,  'Lake  Paranoa,  Brazil, 
Nutrients,  Cyanophyta,  Chlorophyll  a,  Chloro- 
phyta,  Chlorella,  Nitrogen,  Phosphorus,  Plankton, 
Algae,  Biomass. 

A  four-day  enrichment  experiment  was  performed 
in  April  1984  to  examine  the  possible  effect  of  the 
addition  of  nitrogen  and  phosphorus  to  natural 
populations  of  phytoplankton  of  Lake  Paranoa, 
Brasilia,  Brazil.  The  experiments,  using  2  liter  er- 
lenmeyers,  revealed  that  the  dominant  blue-green 
alga  Raphidiopsis  brookii,  responsible  for  almost 
100%  of  the  total  chlorophyll  a  of  Paranoa  Lake, 
declined  in  all  treatments,  including  control.  The 
growth  of  the  green  algae  community,  composed 
mostly  of  Chlorella  sp.,  showed  no  response  to 
single  additions  of  nitrogen,  phosphorus,  weak 
stimulation  with  an  increased  concentration  of 
phosphorus,  and  very  strong  growth  response  with 
nitrogen  and  phosphorus  added  in  combination, 
indicating  that  both  elements  together  are  the 
major  limiting  nutrients  to  the  growth  of  phyto- 
plankton. The  importance  of  a  qualitative  phyto- 
plankton composition  study  is  emphasized  as  a 
useful  tool  to  analyze  biological  response  to  en- 
richment additions  as  well  as  the  interpretation  of 
the  algae  biomass  enhancement  results  measured  as 
chlorophyll  a  and  total  cell  number.  (Author's 
abstract) 
W89-08085 


STUDIES  ON  COMPARATIVE  METHODS 
FOR  THE  ESTIMATION  OF  PHYTOPLANK- 
TON BIOMASS  IN  THE  RESERVOIR  E. 
RAMOS  MEXIA  AND  ARROYTTO  (ARGENTI- 
NA)  (ESTUDIO  COMPARATIVO  DE  TRES  ME- 
TODOS  PARA  LA  ESTIMACION  DE  LA  BIO- 
MASA  DEL  FITOPLANCTON  EN  LOS  LAGO- 
EMBALSES  E.  RAMOS  MEXIA  Y  ARROYITO 
(R.  ARGENTINA), 

Universidad  Nacional  de  La  Plata  (Argentina). 
Inst,  del  Museo. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08086 


METHOD    FOR    PRIMARY    PRODUCTIVITY 
MEASUREMENTS  OF  PERIPHYTON, 

Universidade  Federal  da  Bahia,  Salvador  (Brazil). 

Inst,  of  Geosciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-08087 


EFFECTS  OF  ZOOPLANKTON  GRAZING  ON 
PHYTOPLANKTON  COMMUNITIES  IN  MT 
BOLD  RESERVOIR,  SOUTH  AUSTRALIA, 
USING  ENCLOSURES, 

Adelaide  Univ.  (Australia).  Dept.  of  Botany. 
C.  J.  Merrick,  and  G.  G.  Ganf. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  4,  p  503-523,  1988  8 
fig,  4  tab,  53  ref. 

Descriptors:  'Zooplankton,  'Phytoplankton,  'Res- 
ervoirs, 'Australia,  'Limnology,  'Species  compo- 
sition, Plankton,  Biomass,  Chlorophyll  a,  Pig- 
ments, Species  diversity,  Food  habits,  Multivariate 
analysis. 

Enclosure  experiments  demonstrated  that  zoo- 
plankton  grazing  changed  the  composition  of  the 
phytoplankton  community  in  Mt.  Bold  Reservoir. 
Phytoplankton  biomass  as  measured  by  chloro- 
phyll a  did  not  change  within  the  enclosures  but 
changed  across  the  experiments  in  response  to  zoo- 
plankton  grazing.  The  chlorophyll  a:phaeophytin  a 
ratio  did  not  reflect  zooplankton  grazing  activity. 
Phytoplankton  species  richness  and  diversity  did 
not  change  but  the  frequencies  of  many  individual 
phytoplankton  taxa  differed  in  response  to  zoo- 
plankton grazing.  Neither  taxonomic  identity  nor 
phytoplankton  size  as  measured  by  greatest  axial 
linear  dimension  and  volume  determined  the  sus- 
ceptibility of  a  taxon  to  grazing.  This  suggests  that 
other  criteria  are  important  in  food  selection,  crite- 
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ria  which  vary  between  experiments.  Multivariate 
statistical  techniques  successfully  differentiated  the 
grazed  and  the  ungrazed  phytoplankton  communi- 
ties based  on  the  different  frequencies  of  the  com- 
ponent taxa.  There  was  an  indication  that,  within 
the  enclosures,  zooplankton  grazing  advanced  the 
phytoplankton  community  along  a  temporal  path. 
Microzooplankton  grazing  was  not  examined  in 
these  experiments  but  there  was  evidence  that  it 
was  significant.  (Author's  abstract) 
W89-08106 


LIMNOLOGY  OF  OLIGOTROPHIC  DUNE 
LAKES  AT  CAPE  FLATTERY,  NORTH 
QUEENSLAND, 

James  Cook  Univ.  of  North  Queensland,  Towns- 
ville  (Australia).  School  of  Biological  Sciences. 
P.  R.  Hawkins,  L.  E.  Taplin,  L.  J.  Duivenvoorden, 
and  F.  Scott. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  4,  p  535-553,  1988  4 
fig,  8  tab,  24  ref. 

Descriptors:  'Limnology,  'Oligotrophic  lakes, 
'Queensland,  'Dunes,  'Lake  classification,  Lakes, 
Ponds,  Tropical  regions,  Conductivity,  Acidity, 
Chemical  properties,  Physical  properties,  Biologi- 
cal properties,  Humic  acids,  Plankton,  Species  di- 
versity, Fish,  Aquatic  life,  Turtles,  Macrophytes, 
Lagoons. 

Physical,  chemical,  and  biotic  attributes  of  16  lakes 
and  ponds  in  the  siliceous  dunefields  of  Cape  Flat- 
tery, in  the  humid  tropics  of  Australia,  were  inves- 
tigated. The  dune  lakes  have  very  low  to  low 
conductivity,  low  pH,  and  low  to  high  humic 
content.  The  ionic  compositions  of  all  lakes  were 
very  similar.  The  oligotrophic  lakes  are  character- 
ized by  a  desmid-diatom  limnetic  plankton  of  mod- 
erate diversity.  The  zooplankton  was  of  low  diver- 
sity. Twenty-nine  species  of  aquatic  macrophytes 
and  11  species  of  fish  were  recorded,  as  well  as 
turtles  and  a  crocodile.  Principal  component  analy- 
sis of  chemical  data  distinguished  three  groups  of 
lakes:  a  series  of  humic-stained  ponds  and  lakes,  a 
group  of  clear-water  lakes  with  little  or  no  humic 
staining,  and  a  former  barrier  lagoon.  Cluster  anal- 
ysis of  the  phytoplankton  flora  consistently  segre- 
gated the  clear-water  lakes  from  humic-stained 
lakes  but,  in  general,  concordance  of  chemical, 
physiographic,  and  biotic  characteristics  was  poor. 
Existing  classification  schemes  for  Australian  dune 
lakes,  based  on  similar  sets  of  physiographic,  chem- 
ical, and  biotic  data,  do  not  cater  well  for  the  Cape 
Flattery  lakes.  A  more  useful  classification  may 
derive  from  consideration  of  the  hydrological 
processes  influencing  their  water  balance  and 
chemical  characteristics.  (Author's  abstract) 
W89-08107 


LAKE    MICHIGAN    DIVERSION    AND    ILLI- 
NOIS WATERWAY, 

Illinois  State  Water  Survey  Div.,  Champaign.  Sur- 
face Water  Section. 

For   primary   bibliographic   entry   see   Field   6G. 
W89-08149 


DIFFERENTIAL  GRAZING  AND  RESOURCE 
UTILIZATION  OF  ZOOPLANKTON  IN  A 
HUMIC  LAKE, 

Oslo  Univ.  (Norway).  Biologisk  Inst. 
D.  O.  Hessen,  T.  Andersen,  and  A.  Lyche. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114, 
No.  3,  p  321-347,  January  1989.  6  fig,  6  tab,  63  ref. 

Descriptors:  'Lakes,  'Food  habits,  'Feeding  rates, 
'Limnology,  'Zooplankton,  'Food  chains,  'Eco- 
systems, 'Humic  substances,  Phytoplankton, 
Aquatic  populations,  Aquatic  habitats,  Bacteria, 
Algae,  Biomass,  Detritus,  Organic  compounds. 

The  importance  of  bacteria  and  algae  as  food  for 
metazoan  zooplankton,  as  well  as  the  impact  of 
zooplankton  on  these  resources  in  a  humic  system 
dominated  by  allochthonous  carbon,  are  assessed. 
Macrozooplankton  clearance  rates  on  bacteria  and 
phytoplankton  were  measured  in  a  humic  lake  by 
single  and  double  isotope  labelling  of  seston  in 
pelagic  enclosures.  The  obtained  clearance  rates 
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were  compared  with  those  obtained  in  lake  animals 
fed  fluorescent  latex  beads,  and  laboratory  stock 
individuals  feeding  on  cultured  algae  and  bacteria. 
The  experiments  revealed  different  abilities  to  feed 
on  bacteria.  With  regard  to  the  selection  ratio  of 
large    to   small    particles,    the    animals   could    be 
ranked  Diaphanosoma  <  Holopedium  <  Bosmina 
<   Acanthodiaptomus.   Individual  clearance  rates 
were  extremely  high  in  spite  of  particulate  organic 
carbon    concentrations   above    reported    incipient 
limiting  levels,  exceeding  those  reported  elsewhere 
in  the  literature  and  by  far  exceeding  rates  of  short 
term  starved  laboratory  stock  individuals.  This  in- 
dicates that  other  factors  than  POC-concentration 
determines  the  long-term  feeding  intensity.  As  75- 
90%  of  POC  (total:  0.5-0.7  /mg  CI)  was  made  up 
by  detritus,  the  observed  rates  might  be  due  to 
insufficient  utilization  of  the  present  POC  or  lack 
of  essential  minerals  or  biochemical  compounds 
Community  grazing  rates  gave  a  daily  turnover  ot 
0  5/d  for  the  algal  biomass  and  0.2/d  for  the  bacte- 
rial biomass.  Development  of  algae  and  bacteria  m 
bags   with   and   without   crustacean   zooplankton, 
compared  to  the  lake,  suggested  that  biomass,  size 
structure  and  species  composition  of  the  algal  com- 
munity was  strongly  influenced  by  zooplankton 
grazing,  while  the  bacterial  community  was  less 
affected.  Heterotrophic  ciliates,  absent  in  the  pres- 
ence of  multicellular  zooplankton,  became  abun- 
dant when  the  crustaceans  were  removed.  Large 
species-specific  differences  were  recorded  in  as- 
similation efficiency  of  algae  and  bacteria.  The 
present  results  show  that  a  certain  resource  parti- 
tioning  exists   among   the   surveyed   species,   al- 
though they  all  utilize  a  narrow  food  spectrum. 
(Author's  abstract) 
W89-08151 

TROPHIC  IMPORTANCE  OF  ZOOPLANKTON 
IN  STREAMS  WITH  ALLUVIAL  RIFFLE  AND 
POOL  GEOMORPHOMETRY, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Zoology. 
A  V  Brown,  R.  L.  Limbeck,  and  M.  D.  Schram. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol  114, 
No  3,  p  349-367,  January  1989.  2  fig,  6  tab,  57  ref. 
NSF  Grants  ISP  8011447  and  BSR  8516857,  Ar- 
kansas Science  and  Technology  Authority  Grant 
86-B-0112. 

Descriptors:  'Trophic  level,  *Zooplankton, 
•Stream  biota,  *Riffles,  *Geomorphology,  ♦Eco- 
systems, Biomass,  Plankton,  Aquatic  populations, 
Food  chain,  Seston. 

The  potential  trophic  significance  of  zooplankton 
in  a  stream  ecosystem  that  has  distinct  riffle  and 
pool  geomorphology  is  assessed.  Quantitative  sam- 
ples  were  taken   in   the   first   five  orders  of  an 
alluvial  gravel  bed  stream,  the  Illinois  River,  Ar- 
kansas. A  manipulative  experiment  was  performed 
in  a  third  order  reach  to  determine  if  plankton 
resources  were  utilized  by  net-spinning  caddisfly 
larvae,    Cheumatopsyche.    An    abundant,    diverse 
zooplankton   community   comparable   to   that   of 
local   reservoirs  was  present  in  the  headwaters, 
especially  where  flow  through  pools  was  <  0.02 
m/sec.  An  inverse  relationship  between  plankton 
density  and  flow  rate  was  observed  among  pools 
where  flow  was  >  0.05  m/sec.  Significant  (p  < 
0  05)  quantities  of  plankters  were  produced  within 
pools   and   then   removed   as  the   stream   flowed 
across  second  and  third  order  riffles.  The  instream 
experiment  revealed  that  substrate  colonized  by 
Cheumatopsyche  removed  significantly  (p  <  0.05) 
more  of  the  plankton  at  midnight  than  substrate 
alone  but  not  at  midday.  Both  treatments  removed 
considerable   plankton.   Fewer  zooplankton   were 
collected    from    downstream    sites    (orders    three 
through  five).  This  was  partially  attributed  to  in- 
creased predation  by  planktivorous  fish.  Zooplank- 
ton apparently  increase  the  food  quality  of  seston 
in   streams,   especially   those   that   have   areas  of 
sufficiently   slow   flow   rates.   (Author's  abstract) 
W89-08152 


NUMERICAL  RESPONSE  OF  CHYDORIDS 
(CLADOCERA)  AND  CHIRONOMIDS  (DIP- 
TKRA)  TO  NUTRIENT-ENHANCED  PERIPHY- 
TON GROWTH, 

West  Chester  Univ.  of  Pennsylvania.  Dept.  ot  Biol- 
ogy- 


G  W  Fairchild,  J.  M.  Campbell,  and  R.  L.  Lowe. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  114 
No  3,  p  369-382,  January  1989.  1  fig,  4  tab,  36  ref. 
NSF  Grant  BSR-8415774. 

Descriptors:  'Plant  growth,  'Limnology,  'Water- 
fleas,  'Midges,  'Population  density,  'Enrichment, 
•Epiphytes,  'Littoral  zone,  'Eutrophic  lakes,  'Oli- 
gotrophy lakes,  'Nutrients,  'Population  dynamics, 
•Macrophytes,  Eutrophication,  Aquatic  habitat, 
Ecosystems,  Aquatic  populations,  Biomass,  Dia- 
toms. 


Effects  of  littoral  periphyton  community  structure 
upon  substrate  colonization  by  chydonds  and  chir- 
onomids  were  examined  in  a  hardwater,  eutrophic 
lake  (Douglas  Lake,  MI)  and  a  softwater,  oligotro- 
phy lake  (Lake  Lacawac,  PA).  Periphyton  species 
composition  and  standing  crop  were  manipulated 
by  enrichment  with  N,  P,  and  biocarbonate  (CO 
using  nutrient-diffusing  clay  flower  pot  substrates. 
Pots  diffusing  9  combinations  of  N  and  P  were 
deployed  in  Douglas  Lake,  and  supported  distinc- 
tive periphyton  communities  that  ranged  in  stand- 
ing crop  from  0.8  times  10  to  the  7th  power  cu 
microns/sq  cm  to  133  times  10  to  the  7th  power  cu 
microns/sq  cm  total  biovolume,  and  in  dominance 
from  diatoms  to  filamentous  green  algae.  I  "Lake 
Lacawac,  pots  supplying  five  combinations  of  N,  P 
and  C  were  colonized  by  periphyton  that  ranged 
from  7  times  10  to  the  8th  power  cu  microns/sq  cm 
to  78  times  10  to  the  8th  power  cu  microns/sq  m  in 
total  biovolume  and  dominance  from  filamentous 
greens  to  green  colonies  and  unicells.  Eleven  spe- 
cies of  chydorids  were  collected  in  Douglas  Lake, 
and  ranged  rom  1.5-47.1%  of  total  invertebrates 
according  to  nutrient  treatment.  Of  these,  Alona 
setulosa,   A.   affinis  and   Alonella  nan   responded 
positively  both  to  the  growth  of  green  filaments 
and  to  increases  in  diatom  abundance.  The  chiron- 
omid  community  comprised   33.8-73.0%  of  total 
invertebrates.  Of  9  taxa  counted,  the  freeliving 
species  Corynoneura  nr.  lobata  showed  the  great- 
est response  to  changes  in  the  periphyton  commu- 
nity increasing  in  both  density  and  mean  body  size 
on  substrates  dominated  by   green  filaments.   In 
Lake  Lacawac,  the  chydorid  community  ot   17 
species  and  chironomid  assemblage  of  13  enumer- 
ated taxa  showed  only  slight  response  to  changes 
in  periphyton  standing  crop  and  shifts  in  species 
dominance  from  Oedogonium  sp.  to  Cryptomonas 
sp  and  unidentified  coccoid  chlorophyte.  Inverte- 
brate motility  and  growth  forms  of  key  algal  spe- 
cies appeared  to  be  important  features  of  chydorid 
and  chironomid  colonization  of  littoral  periphyton 
in  the  two  lakes.  (Author's  abstract) 
W89-08153 


mechanisms  developed  by  the  various  speck 
as  dryness  resistance,  colonizing  ability,  pi 
of  life  cycles,  and  flexibility  is  emergence 
are  also  important  in  species  abundance. 
mann-PTT) 
W89-08154 

MALACOFAUNA  IN  ISOLATED  AND  1 

CONNECTED  LAKES, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydro! 

A.  Kolodziejczyk. 

Archiv  fuer  Hydrobiologie  AHYBA4,  V 

No.  3,  p  431-441,  January  1989.  3  fig,  4  tab 

Descriptors:  'Species  composition,  'Specif 
sity,  'Mollusks,  'Aquatic  populations,  *Mi 
•Lakes,    'Aquatic   animals,    Ecosystems, 
Inflow,  Outflow,  Stream  biota. 

The  role  of  streams  as  dispersal  routes  or 
to  dispersal  for  mollusks  living  in  lakes  I 
lyzed.  The  number  and  composition  of  S| 
mollusca  colonizing  23  lakes  of  the  Suwals 
scape  Park  (northeastern  Poland)  was  cc 
Lakes  in  the  Park  frequently  contained 
malacofaunas  between  isolated  and  intera 
lakes,  no  distinct  differences  were  observi 
number  of  species  and  in  species  composi 
similarity  was  observed  within  each  gro 
vidual  malacofauna  composition  is  characl 
lakes  of  this  region  regardless  of  their  c 
isolation.  The  malacofauna  is  more  abu 
lakes  than  in  their  inflows  and  outflows, 
the  area  examined,  the  streams  were  foun 
barrier  rather  than  a  bridge  for  movemen 
species.  (Author's  abstract) 
W89-08157 


EFFECT  OF  THE  DURATION  AND  INTENSI- 
TY OF  DROUGHT  ON  ABUNDANCE  AND 
PHENOLOGY  OF  ADULT  CHIRONOMIAE 
(DIPTERA)  IN  A  SHALLOW  TEMPORARY 
POOL  (INFLUENCE  DE  LA  DUREE  ET  DE 
LTNTENSITE  DE  L'ASSECHEMENT  SUR  L'A- 
BONDANCE  ET  LA  PHENOLOGIE  DES  CHIR- 
ONOMIDES  (DIPTERA)  D'UNE  MARE  SEMI- 
PERMANENT PEU  PROFONDE), 
Rennes-1  Univ.  (France). 
Y  R.  Delettre 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol  114 
No.  3,  p  383-399,  January  1989.  6  fig,  2  tab,  23  ref. 

Descriptors:  'Drought,  *Midges,  *Ponds,  •Lim- 
nology, *Hydrological  regime,  *Phenology,  •Pop- 
ulation density,  Aquatic  animals,  Life  cycles,  Ma- 
crophytes, Population  dynamics. 

Chironomid  abundance  and  diversity  are  greatly 
affected  by  duration  and  intensity  of  drought. 
Comparison  of  two  successive  years  with  different 
water  regimes  showed  significant  differences  in 
voltinism,  phenology  and  abundance  of  imagos. 
Autumn  generation  of  typical  aquatic  species  is 
suppressed  by  long  and  deep  drought  when  re- 
duced dryness  allows  emergence  of  a  second 
cohort.  Terrestrial  or  semi-terrestrial  species  are 
not  subjected  to  such  limitations  and  still  continue 
to  emerge  in  autumn.  Temporal  and  spatial  hetero- 
geneity of  the  species  distribution  are  analyzed 
along  with  variations  of  mesologic  factors.  The 
importance  of  fluctuations  in  the  water  level  and 
habitat    heterogeneity     is    imphasized.     Adaptive 


TEMPERATURE  PREFERENCE  OF  Tl 
BELLY     TILAPIA,     OREOCHROMIS 

(CERVAIS) 

Pennsylvania  State  Univ.,  University  Par 
of  Forest  Resources. 

J.  R.  Stauffer,  J.  M.  Boltz,  and  S.  E.  Bolt2 
Archiv  fuer  Hydrobiologie  AHYBA4, 
No.   3,  p  453-456,   January    1989.   1  fii 

Descriptors:  'Tilapia,  *Temperature  effe 
behavior,  *Temperature  gradient,  'Ac 
tion,  *Fish  populations,  Model  studie 
limit,  Mortality,  Thermal  stress. 

The  acute  preferred  temperature  of  tb 
tilapia,  Oreochromis  zilli  (Gervais)  was  d 
in  a  horizontal  thermal  gradient.  Fish  v 
mated  to  20,  25,  30,  and  35C  at  a  rate  tr 
exceed  1  C  per  day.  The  model  that  best 
the  relationship  between  preferred  tempi 
and  acclimation  temperature  (A)  was  de 
final  preferred  temperature  was  38.4C 
determined  by  calculating  the  point  w 
mation  temperature  equalled  preferrec 
ture.  It  was  hypothesized  that  final  prel 
perature  approached  the  upper  lethal  te 
because  attempts  to  acclimate  O.  zilli  to 
ed  in  100%  mortality.  (Author's  abstract 
W89-08159 

GROWTH  AND  REPRODUCTION  O 
MARITIMUS  AND  CHENOPODIUM 
UNDER  DIFFERENT  WATERLOG* 
GIMES, 

Katholieke  Univ.  Nijmegen  (Netherlai 

of  Experimental  Botany. 

A.  J.  M.  Van  der  Sman,  O.  F.  R.  Van  T 

and  C.  W.  P.  Blom.  „X,DA» 

Acta  Botanica  Neerlandica  ABNK.AT 

No.  4,  p  439-450,  December  1988.  3  fi 

ref. 


Descriptors:  •Waterlogging,  'Plant  gi 
parian  vegetation,  'Marsh  plants,    Seei 
logical   regime,   Mud   flats,  Coastal  ei 
Flood   plains.  Greenhouses,   Aquatic 
mass. 

The  influence  of  different  waterloggin| 
on  above-ground  development  and 
flowering  and  seed  production  of  CI 
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WATER  CYCLE— Field  2 


L.  and  Rumex  maritimus  L.  was  studied  in 
louse  experiment.  C.  rubrum,  a  typical 
I  of  low  sandy  beaches  at  times  when 
ive  subsided,  appeared  to  be  suppressed  by 
logging  regimes.  R.  maritimus.  an  inhabi- 
rt  mud  flats  of  old  river  beds,  was  sound  to 
tolerant  to  waterlogging  conditions;  early 
ging.  during  the  rosette  stage,  led  to  an 
in  dry  weight  and  seed  production  in 
ies.  In  general,  seed  production  changed 
in  biomass  as  a  result  of  waterlogging; 
i  greatly  depended  on  regimes.  Intermit- 
irlogging  generally  caused  more  damage 
continuous  waterlogging,  especially  in  the 
C  rubrum.  Even  R.  maritimus  produced 
»  under  conditions  of  intermittent  water- 
The  results  demonstrate  that  adaptations 
•mage  from,  flooding  greatly  depend  on 
regimes  that  vary  substantially  in  the  field 
(Author's  abstract) 
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LRIATION  ln  chironomid  EMER- 
AND  IMPLICATIONS  FOR  THE  USE 
U  EXUVIAE  IN  RIVER  CLASSIFICA- 

f  Coll.,  Dublin  (Ireland).  Dept.  of  Zoolo- 

iry  bibliographic  entry  see  Field  5A. 


M  AND   PROCESS   IN   LOW-ORDER 
REAMS, 

F  of  East   Anglia,   Norwich   (England). 

Biological  Sciences. 

ry  bibliographic  entry  see  Field  5C. 


OF  AUTUMNAL  WEED  CUTS  IN  A 
I)  STREAM  ON  WATER  LEVELS 
-OODLNG     IN     THE     FOLLOWING 

t     Biological     Association,     Wareham 
River  Lab. 
ry  bibliographic  entry  see  Field  4A. 


:  HYPHOMYCETES   IN   AN  ACIDI- 
<D    LIMED    HUMIC    STREAM    IN 

Sson  Univ.,  Sackville  (New  Brunswick). 

iology. 

ry  bibliographic  entry  see  Field  5C. 


I    PRODUCTION    IN    THE    RIVER 
JELGIUM), 

Jniversitaires   Notre-Dame  de   la   Paix 

Jgium)  Dept.  of  Biology. 

y  bibliographic  entry  see  Field  5C. 


>F  WATER  CURRENT  ON  THE  DE- 
mON  OF  DEAD  LEAVES  AND  NEE- 

"iv.,  Villeurbanne   (France).   Dept.   de 

nimale  et  Ecologie. 

i,  and  E  Pattee. 

«le  Vereinigung  fuer  Theoretische  und 

te         Limnologie.  Verhandlungen 

Vol.  23,  No.  3,  p  1294-1298,  October 

1  tab,  19  ref. 

:  'Water  currents,  'Decomposing  or- 

Leaching,  Poplar  trees,  Pine  trees, 

•treams,  Microorganisms,  Invertebrates. 

nnents  were  conducted  to  compare  the 
tagnant  vs  flowing  water  on  decomposi- 
'es  and  needles.  Twenty-four  packs  (12 
oplar  leaves  and  pine  needles)  were 
channel  in  stagnant  water  and  24  packs 
1  type)  were  placed  in  a  channel  with  a 
°aty  of  0.34  m/sec.  The  major  loss  of 

^Vfi durmg  the  flrst  day  <20%  for 

116%  for  pine).  This  loss  of  weight  is 
»  leaching.   No  significant   difference 


could  be  associated  with  the  presence  of  absence  of 
water  current  over  the  first  three  days.  After  the 
first  week,  the  weight  loss  from  leaves  proceeded 
more  rapidly  in  the  flowing  water  system  so  that 
by  35  days  the  remaining  weight  of  leaves  was  less 
than  half  that  of  the  standing  water  samples.  The 
action  of  the  current  only  becomes  apparent 
during  the  second  stage  of  decomposition  (i.e., 
after  leaching),  mainly  as  a  consequence  of  micro- 
bial and  invertebrate  attacks.  (Rochester-PTT) 
W89-08176 


FRESHWATER  MACROLNVERTEBRATES  AS 
FUNCTIONAL  DESCRIBERS  OF  THE  DY- 
NAMICS OF  FORMER  RIVER  BEDS, 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 

logie  des  Eaux  Douces. 

E.  Castella,  and  A.  Amoros. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p   1299-1305,  October 

1988.  3  fig,  15  ref. 

Descriptors:  *Macroinvertebrates,  'Functional  de- 
scriber,  'Ecosystems,  'Bioindicators,  'France, 
Rhone  River,  Bicarbonates,  Sulfates,  Aquatic  in- 
sects, Trophic  level,  Vegetation  zonation,  Aquatic 
plants,  Aquatic  habitats. 

A  'functional  describer'  is  a  component  of  either 
the  biocenosis  or  of  the  biotope;  its  occurrence 
and/or  fluctuations  are  informative  about  complex 
ecological  processes  only  within  a  defined  system. 
The  concept  of  'describers'  as  used  in  the  present 
work  is  similar  to  that  of  'indicators'  as  used  by 
others.  The  'describer'  approach  as  applied  to  ma- 
croinvertebrates  in  former  channels  of  the  Rhone 
River  (France)  is  outlined  here.  Twenty-six  botani- 
cal zones  were  sampled  and  multivariate  analysis 
was  employed  to  help  define  faunal  groups.  The 
faunal  groups  could  be  related  to  the  character  of 
the  habitats  in  terms  of  water  movement,  influence 
of  river  fluctuations,  water  quality,  degree  of  ter- 
restrialization  of  the  habitat,  organic  content  of  the 
sediment,  trophic  state  (as  indicated  by  aquatic 
vegetation),  and  bicarbonate:sulfate  ratio.  Faunal 
describers  help  in  the  perception  of  basic  trends  in 
the  dynamics  within  complex  sets  of  interdepend- 
ent ecosystems,  such  as  those  of  fluvial  areas.  They 
describe  simultaneous  processes  such  as  terrestriali- 
zation  and  the  renewal  of  surface  waters  by  oligo- 
trophy groundwater  inputs.  Faunal  groups  asso- 
ciations, such  as  Ephemeroptera  +  Coleoptera  and 
Tnchoptera,  integrate  multiple  trends  that  cannot 
be  depicted  using  single  biotic  or  abiotic  indicators 
alone.  The  use  of  a  few  taxonomic  groups  instead 
of  a  complete  faunal  survey  reduces  the  time  and 
data  acquisition  costs  associated  with  ecological 
monitoring  as,  for  example,  in  diagnosing  the  suc- 
cessional  tendencies  within  the  alluvial  plain  fo  the 
Rhone  Valley  before  or  after  hydroelectric  project 
development  or  damming  for  flood  prevention 
(Rochester-PTT) 
W89-08177 


SEASONAL  CHANGES  OF  SOME  PHYSIO- 
LOGICAL AND  STRUCTURAL  PARAMETERS 
IN  THE  SEDIMENTS  OF  AN  ORGANICALLY 
POLLUTED  STREAM, 

Universite  de  Savoie,   Chambery  (France).   Lab. 

d'Ecologie. 

For  primary  bibliographic  entry  see  Field  5C 

W89-08178 


LONG-TIME  CHEMICAL  OBSERVATION  OF 
FIFTEEN  MOUNTAIN  STREAMS  IN  CEN- 
TRAL EUROPE, 

Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Zoologie. 
For  primary  bibliographic  entry  see  Field  5C 
W89-08179 


NATURAL  EPILITHIC  ALGAL  COMMUNI- 
TIES IN  FAST-FLOWING  MOUNTAIN 
STREAMS  AND  RIVERS  AND  SOME  MAN- 
INDUCED  CHANGES, 

Innsbruck  Univ.  (Austria).  Botanisches  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-08180 
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BACTERIAL  SUBSTRATES  IN  GRAVEL  BEDS 
OF  A  SECOND  ORDER  ALPINE  STREAM 
(PROJECT  RITRODAT-LUNZ,  AUSTRIA), 

Oesterreichische    Akademie    der    Wissenschaften, 

Vienna.  Inst,  fuer  Limnologie. 

M.  Leichtfried. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p   1325-1332,  October 

1988.  7  fig,  2  tab,  25  ref. 

Descriptors:  'Organic  matter,  'Austria,  'Mountain 
streams,  'Bacteria,  'Organic  matter,  Biofilms,  Or- 
ganic carbon,  Organic  nitrogen,  Water  currents, 
Particle  size,  Project  Ritrodat-Lunz,  Seasonal  dis- 
tribution, Erosion,  Suspended  sediments,  Leaves, 
Organic  loading. 

The  study  area  is  situated  in  the  northern  fringe  of 
the  northern  limestone  area  of  the  Alps  (Austria)  at 
600  m  elevation  and  about  100  km  SW  of  Vienna. 
The  karstic  catchment  is  practically  uninhabited 
and  is  mainly  used  for  forestry  and  hunting.  Au- 
tumnal defoliation  is  the  most  conspicuous  source 
of  particulate  organic  matter  (POM),  which  is  typi- 
cal for  the  temperate  zone.  Because  of  the  forest 
canopy,  autochthonous  primary  production  is  neg- 
ligible.  Organic  matter  in   the  stream  occurs  in 
three  basic  forms:  as  living  plants  and  animals,  as 
dead  organic  particles,  and  as  a  thin  coating  on 
sediment  grains  (the  biofilm).  All  forms  of  organic 
matter  besides  the  macrobenthos  were  measured 
together  as  total  organic  carbon  (TOC)  and  total 
organic   nitrogen   (TON).   The   annual   means   of 
TON  were  similar  at  all  sampling  sites,  whereas 
TOC  contents  varied  greatly  between  sites.   At 
sites  with  high  current  speeds,  TOC  contents  were 
diminished,    with   a   consequent   improvement   in 
food  quality.  Although  the  grain  size  class  smaller 
than  1  mm  represents  only  6-9%  of  the  total  sedi- 
ment, up  to  88%  of  TOC  and  TON  content  is 
affixed  to  this  grain  size.  Thus,  spatial  distribution 
of  this  gram  size  strongly  affects  the  distribution  of 
organic  matter.  TOC  and  TON  contents  are  higher 
in  deeper  layers  of  sediments  although  the  vertical 
patterns  are  complex.  The  temporal  distribution  of 
organic  matter  derives  from  seasonal  patterns  of 
hydrographic  regime,  the  quality  of  imported  or- 
ganic   matter,    and    the    mechanisms    of   import. 
During  all  three  years  of  the  study  maxima  have 
been  found  both  in  winter  and  summer.  The  source 
of  the  summer  maximum  is  bank  erosion,  which 
brings  in  processed  soil  material;  the  winter  maxi- 
mum derives  from  leaves  shed  in  autumn.  This 
material  is  processed  within  the  system.  Whereas 
bank  material  goes  quickly  to  the  bed  sediments, 
leaf  litter  takes  a  long  time  to  reach  the  bed  sedi- 
ments  because    of  the    low    flood    frequency    in 
autumn  and  winter.  (See  also  W89-08182)  (Roches- 
ter-PTT) 
W89-08181 


DISTRD3UTION  OF  ORGANIC  MATTER  AND 
FAUNA  IN  A  SECOND  ORDER,  ALPINE 
GRAVEL  STREAM  (RITRODAT-LUNZ  STUDY 
AREA,  AUSTRIA), 

Oesterreichische    Akademie    der    Wissenschaften, 
Vienna.  Inst,  fuer  Limnologie. 
G.  Bretschko,  and  M.  Leichtfried. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1333-1339,  October 
1988.  4  fig,  3  tab,  23  ref. 

Descriptors:  'Macroinvertebrates,  'Austria, 
'Mountain  streams,  'Stream  sediments,  Project  Ri- 
trodat-Lunz, Organic  loading,  Insects,  Crusta- 
ceans, Biofilms,  Limiting  factors,  Interstice. 

The  Ritrodat-Lunz  study  focuses  on  ecosystem 
analysis  of  mountain  streams.  The  main  study  area 
is  a  100-m-long  stretch  of  the  unpolluted  second 
order  stream  Oberer  Seebach  about  500  m  up- 
stream from  its  inflow  into  Lunzer  Untersee). 
Oberer  Seebach  is  a  typical  summer-cold  brook 
with  temperatures  below  12  C;  the  annual  mean 
temperature  of  the  surface  water  is  always  near  7 
C.  Sedimentary  fauna  was  investigated  by  two 
methods:  quantitative  sampling  by  freeze  coring 
(after  first  killing  or  paralyzing  the  fauna  with 
electric  fields)  and  long-term  sampling  using  per 
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manently-installed  standpipes  used  as .traps.  The 
sediment  fauna  is  very  dense  (around  100,000  indi- 
viduals larger  than  0.1   mm  below    1   sq  m)  and 
diverse.  Based  on  biomass,  insects  clearly  domi- 
nate but  based  on  abundance,  crustaceans  become 
equally  important  whenever  subsurface  layers  of 
bed  sediments  are  included  in  sampling.  Vertically, 
the  bed  sediments  are  well  colonized  by  the  epigeic 
fauna  down  to  a  depth  of  about  0.5  m.  Horizontal- 
ly   the  faunal  distribution  is  highly  unpredictable_ 
The  size  of  the  biofilm  is  surprisingly  large;  10  g  ot 
sediment  grains  of  0.1   mm  diameter  offer  more 
than  1  sq  m  of  surface  area.  The  mean  dry  meio- 
faunal  biomass  is  about  0.2  mg  in  1  kg  of  sediment 
A  sample  of  10  mg  contains  an  average  of  500 
microgram  organic  carbon,  but  only  0.002  micro- 
gram is  accounted  for  by  the  meiofauna.  Various 
collector  species  exploit  the  biofilm.  Because  of  the 
high  abundance  of  organic  matter  in  the  form  ot 
bioftlms  and  the  permanent  input  of  allochthonous 
organic  matter,  organic  matter  alone  cannot  be  a 
limiting  factor.   Composition  and  distribution  ot 
interstices  in  the  bed  sediment  most  probably  are 
another  parameter  directly  influencing  faunal  dis- 
tribution. (See  also  W89-08181)  (Rochester-PTT) 
W89-08182 

RESULfS  OF  LONG-TERM  ZOOPLANKTON 
INVESTIG;  IONS  IN  THE  RIVER  DANUBE, 
HUNGARY, 

Magyar  Tudomanyos  Akademia,  Budapest.  Station 
for  Danube  Research. 
A.  Bothar.  . 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 
IVTLAP,  Vol.  23,  No.  3,  p  1340-1343,  October 
1988.  2  tab,  5  ref. 

Descriptors:  'Hungary,  *Dam  effects,  'Zooplank- 
ton,  *Baseline  studies,  *Rivers,  *Danube  River, 
Hydroelectric  plants,  Aquatic  populations,  Eu- 
trophication,  Crustaceans,  Seasonal  variation, 
Aquatic  populations,  Population  dynamics,  Bioin- 
dicators. 

Long-term    investigations    of    zooplankton    have 
been  conducted  on  the  Danube  River  for  20  yr  in 
the  area  downstream  from  a  hydroelectric  project 
that  is  just  now  beginning  to  be  built.  The  area  is 
not   heavily   loaded   with  sewage.   Regular  zoo- 
plankton  studies  yielded  70  taxa  of  Cladocera  and 
Copepoda.  According  to  the  frequency  of  occur- 
rence and  the  population  density,  three  groups  can 
be  distinguished:  (1)  primary  characteristic  species 
of  the  basic  fauna  (Bosmina  longirostns,  Acantho- 
cyclops  robustus,  Eucyclops  serrulatus,  Cyclops 
vicinus),  which  occur  regularly  during  the  grow- 
ing season  and  reproducing  specimens  can  produce 
several  generations  per  year;  (2)  secondary  charac- 
teristic species  of  the  basic  fauna  (e.g.,  Chydorus 
sphaericus,  several  Alona  and  Pleuroxus  spp,  Ilio- 
cryptus  sordidus,  Moina  micrura,  and  Thermocy- 
clops  crassus),  which  occur  regularly  but  in  lesser 
abundance;  and  (3)  minor  elements.  Since  the  early 
1970s,    and   especially   in   the    1980s,    a   massive 
growth  in  abundance  of  crustaceans  has  been  ob- 
served, primarily  during  the  summer  maxima.  The 
changes  in  both  species  composition  and  abun- 
dance  indicate   a   gradual   eutrophication   of  the 
River    Danube.    Animals   increase    25-fold    going 
downstream  over  the  417-km  stretch  studied.  Sam- 
ples from  nearshore  areas  show  no  significant  dif- 
ferences from  those  offshore,  but  littoral  samples 
more  often  have  a  higher  abundance  and  greater 
ratio  of  ovigerous  females.  Crustaceans  are  gener- 
ally more  abundant  in  the  near-bottom  layer  than 
in  the  surface  layer.  The  differences  between  the 
layers  are  greatest  during  periods  of  low  water, 
when  abundance  near  the  bottom  can  be  30-50  /o 
greater  than  near  the  surface.  Profound  differences 
in  biomass  and  production,  but  not  fecundity,  birth 
rate  or  turnover  time,  were  observed  for  B.  longir- 
ostris  between  1981  and  1982  seasons.  The  unstable 
physical  environment  seems  to  explain  the  differ- 
ences The  growing  season  of  the  other  dominant 
species,  A.  robustus,  lasts  from  May  until  Novem- 
ber   with   a   large   biomass   peak   in    May   and   a 
smaller  one  in  September.  Both  biomass  and  pro- 
duction of  A.  robustus  decrease  substantially    rom 
May  through  November  in  1981.  (Rochester-PTT) 
W89-08183 


SEASONAL  CHANGES  IN  PARTICULATE  OR- 
GANIC CARBON   AND   NITROGEN   IN  THE 
RIVER  AND  DRAINAGE  CHANNELS  OF  THE 
EBRO  DELTA  (N.E.  SPAIN), 
Barcelona  Univ.  (Spain).  Dept.  de  Ecologia_ 
For  primary  bibliographic  entry  see  Field  5C. 
W89-08184 

ANNUAL  TEMPERATURE  VARIATIONS  OF 
SPRING  WATER  IN  FORESTED  VALLEYS, 

Oita  Univ.  (Japan).  Dept.  of  Earth  Science. 
H.  Kawanishi.  . 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1350-1353,  October 
1988.  5  fig,  5  ref. 

Descriptors:  "Forests,  'Streams,  'Springs,  'Sur- 
face-groundwater  relations,  'Japan,  'Water  tem- 
perature, Mathematical  models,  Groundwater, 
Seasonal  variation. 

An   attempt   was  made  to  develop   a  numerical 
model  that  quantitatively  clarifies  the  effects  of  a 
few   important   factors  on   water   temperature  in 
spring  water  and  streamflow  in  forested  valleys. 
Computed  amplitude  and  phase  angle  of  ground- 
water and  spring  water  temperatures  were  com- 
pared with  data  obtained  from  a  hilly  area  in  Shiga 
prefecture,  Japan,  from  July  1976  to  August  1977 
and  from  April  1978  to  March  1979.  Ground  tem- 
perature at  depths  of  1  m  and  2  m  were  obtained 
on  the  upper  and  lower  slopes,  and  spring  water 
temperature  was  observed  at  two  stations.  Com- 
puted annual  temperature  variations  of  groundwat- 
er and  spring  water  were  in  good  agreement  with 
the  observed  data.  In  the  valley  bottoms,  a  dis- 
charge  rate   of  about    100  mm/day   resulted   in 
ground  temperature  variations  with  an  amplitude 
of  about  one  third  of  that  in  the  ground  with  no 
discharge  flow  present.  The  amplitude  of  spring 
water  temperatures  was  less  than  60%  of  the  sur- 
face temperature  on  upper  slopes.  An  increase  in 
discharge  rate  by  10%  in  the  valley  bottom  re- 
duces the  amplitude  of  spring  water  temperature 
variations  by  about  6%.  The  effect  of  discharge 
flow  to  decrease  amplitude  is  greater  than  the 
effect  to  increase  phase  lag  at  the  same  depth. 
(Rochester-PTT) 
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rate  in  the  recession  limb.  In  the  end  staj 
recession  limb,  when  runoff  ceases,  Si02 
tration  and  specific  conductance  recove 
baseflow  level  prior  to  the  runoff  event, 
N03-N  overshoots  it.  The  difference  bet> 
two  chemical  runoff  patterns  may  result  fi 
surface  runoff,  or  soil  water  near  the  soil 
Therefore,  Si02  concentration  and  spec 
ductance  are  thought  to  be  approximately 
in  the  soil  water  in  the  vertical  direction, 
values  are  roughly  equal  to  the  groundwa 
N03-N  concentration  may  be  enriched  ii 
water  near  the  forest  floor  due  to  nutrien 
within  the  forest  ecosystem.  Separated  rui 
ponents,  obtained  by  the  mass  balance 
using  Si02  concentration  and  specific 
ance,  reveal  that  the  pre-event  water  or  » 
water  runoff  is  the  main  source  of  stre 
during  a  rainfall  event.  Moreover,  s 
water  enriched  in  N03-N  near  the  fo 
probably  causes  the  N03-N  increase  in  I 
sion  limb.  (Rochester-PTT) 
W89-08186 


In  the  process  of  water  moving  from  inflow  by 
rainfall  through  to  stream  water,  significant  chemi- 
cal  changes  occur   upon   contact   with   the   soil. 
Consequently,   changes   in   stream   water   quality 
take   place   during   rainfall-runoff  events   as   the 
stream  flow  rate  changes.  Stream  water  chemistry 
results  were  obtained  in  the  Tsukuba  (Japan)  ex- 
perimental forested  basin.  Rainfall,  groundwater, 
and   stream   water   have   been   investigated   since 
September   1984.  On  the  basis  of  these  observa- 
tions, the  responses  of  the  dissolved  materials  in 
the  streamwater  to  rainfall  have  been  used  to  ex- 
amine runoff  sources.  Runoff  separation  with  envi- 
ronmental tracers  also  was  employed.  So  ute  con- 
centrations such  as  Si02  and  N03-N  and  specific 
conductance  decrease  with  increasing  flow  rate  in 
the   rising  limb  of  the  hydrograph.   During  that 
time,  contact  time  with  the  soil  is  relatively  short, 
so  that   stream   water  remains  dilute  due  to  the 
direct  runoff  of  the  rain  water.  Solutes  reach  mini- 
mum concentrations  at   the  peak   discharge,   and 
thereafter  start  to  increase  with  decreasing  now 
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CONTRIBUTION  OF  TERRESTRIA1 
LITTER  TO  NUTRIENT  ENRICHM 
FRESHWATERS, 

Jawaharlal    Nehru    Univ.,    New    Dell 
School  of  Environmental  Sciences. 
B.  Gopal. 
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Descriptors:  'Forest  watersheds,  'Litt< 
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The  nutrient  contribution  made  by  terri 
was  examined  in  a  semi-arid  dry  decid 
near  Jaipur  (India).  The  study  was  com 
steam  surrounded  by  the  Aravalli 
which  are  covered  by  vegetation  of 
forest  dominated  by  species  of  Anogei 
starts  falling  in  February,  and  by  the  en 
or  mid-April  the  trees  are  complett 
Monsoon  runoff  carries  litter  into  stre 
pieces  become  lodged  behind  boulde 
debris  dams,  which  are  overtopped  by 
water.  This  mechanism  leaches  and 
the  litter,  releasing  nutrients  into  the  tie 
that  enters  the  main  stream.  Plant  litt 
lected  from  several  1-sq  m  quadrats  ii 
and  on  hillslopes  periodically  to  pre 
estimates  of  litter  production.  A  rapid 
matter  occurred  within  the  first  24  hr 
being  placed  in  water.  After  that,  lossi 
at  a  slower  rate.  Losses  differed  accon 
species.  The  litter  placed  under  rui 
exhibited  losses  similar  to  those  of 
under  standing  water;  no  significant 
were  noticed  after  6  days.  Significant 
N  and  P  were  lost  within  the  first 
which  little  loss  occurred  except  fro 
leaves.  Most  Mg  losses  (about  80%) 
the  first  day,  with  hardly  any  subse 
whereas  Ca  losses  of  about  10-25% 
the  first  day,  with  little  lost  after  that, 
percent  losses  of  nutrients  in  the  first 
leaching,  it  is  estimated  that  7.4  kg  N, 
kg  Ca,  and  2.9  kg  Mg  would  be  1 
runoff  from  litter  on  the  forest 
amounts  represent  35%  N,  45%  P, 
80%  Mg  returned  with  the  litter  to  tin 
In  the  present  situation,  the  leachates 
litter  itself,  are  removed  from  the 
nutrients  lost  from  the  forest  system 
are  at  least  partially  returned  during  I 
semi-arid  region,  leached  nutrients  at 
nently  and  any  human  activity  res 
creased  runoff  would  accelerate  the 
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from   the   system   while   increasing   nutrient 
hment  of  surface  waters.  (Rochester-PTT) 
08188 
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iptors:  'Water  chemistry,  *Water  quality, 
;r  resources,  'Data  collections,  ♦Baseline 
s,  'Indonesia,  'Java,  'Tropical  regions,  Dis- 
I  solids,  Rivers,  Chemical  composition,  Solo 
Monsoons,  Sulfates,  Nitrates,  Organic  nitro- 
hosphorus,  Discharge,  Temperature,  Season- 
ribution,  Nutrients,  Water  analysis. 

ly  was  undertaken  to  provide  baseline  water 
itry  data,  both  spatially  and  temporally,  for 
to  River  basin  in  Java,  an  important  tropical 
i>asin.  Potential  impacts  of  water  resource 
pment  also  were  evaluated.  The  Solo  River 
argest  river  in  Java,  with  a  large  agricultural 
henes  region  in  its  lower  reaches.  The  cli- 
s  characterized  by  alternating  wet  (Decem- 
ly)  and  dry  (June-November)  seasons.  Mean 
rainfall  is  1850  mm,  decreasing  from  west  to 
ross  the  basin,  with  nearly  1500  mm  falling 
wet  season.  The  mean  annual  temperature  is 
Duplicate  samples  were  collected  monthly 
mainstem  and  bimonthly  at  eight  tributary 
i  throughout  1984.  Solo  River  waters  are 
:o  world  mean  river  waters  in  terms  of 
ent  percentages  of  major  ions,  but  are  much 
in  concentration,  being  closer  to  the  River 
n  Thailand,  another  turbid  tropical  river. 
to  River  waters  are  'rock-dominance'  types, 
calcium  bicarbonate  waters.  Elevated 
and  chloride  near  the  discharge  to  the  Java 
Kate  marine  influence.  Tributary  waters  are 
for  their  higher  concentrations  and  relative 
ions  of  sulfate,  which  is  particularly  true  of 
vers  draining  the  southwestern  part  of  the 
'hich  has  volcanic  soils.  The  high  values  for 
a  suspended  solids  reflect  the  high  erosion 
the  entire  Solo  watershed.  Total  dissolved 
^"Sf  235  mg/l  >n  the  mainstem,  but  range 
»-«X)  mg/1  in  the  tributaries.  Major  ion 
rations  usually  are  lowest  in  the  wet  season 
nest  in  the  dry  season,  although  sulfate  had 
osite  pattern.  Nitrate  and  total  Kjeldahl  N 
gnest  in  the  wet  season.  No  comparably 
seasonal  pattern  was  observed  with  P 
>f  all  materials  reflect  the  large  changes  in 
je  over  the  year,  being  highest  in  the  wet 
Monthly  total  N  and  P  fluxes  were  corre- 
al flow.  (Rochester-PTT) 
119 
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vertebrate  species  richness  and  composi- 
tions to  flow  cessation,  and  potential 
31  energy  for  secondary  production  were 
JL  Sltes  on  interrn''tent  reaches  of 

Tioee  and  Lerderberg  Rivers,  Victoria 
l  Aquatic  stages  of  insects  comprise  over 
me  species  recorded  from  sites  on  these 
L  -?l  °f„these  were  D.ptera  (tipulids 
Bnomids)  followed  by  Coleoptera  (dytis- 


cids,  hydrophihds,  and  elmids),  and  Trichoptera 
(leptocends  and  hydrobiosids).  Plecoptera  (mainly 
Gnpopterygidae)  and  Hemiptera  (corixids  and  no- 
tonectids)  were  common.  Most  macroinvertebrates 
in  the  Wernbee  and  Lerderberg  Rivers  avoid  des- 
sication  during  summer  by  flying  to  nearby  perma- 
nent streams  and  pools  (e.g.,  Odonata,   Diptera, 
lrichoptera,  Hempitera,  and  Coleoptera),  seeking 
refuge  in  the  receding  pools  (e.g.,  Mollusca,  Dip- 
tera, Coleoptera,  Hemiptera,  case-bearing  Trichop- 
tera,  some   Plecoptera,   and   Ephemeroptera),   or 
hiding  beneath  stones  and  mats  of  leaf  litter  and 
dried  filamentous  algae  (Oligochaeta,  Amphipoda, 
and  Coleoptera).  Crayfish  construct  burrows,  usu- 
ally reaching  the  water  table,  where  they  remain 
until  flow  resumes.  Other  invertebrates  can  repop- 
ulate  the  stream  from  these  burrows  as  well.  Pieces 
of  decomposing  wood  on  dry  streambed  provide 
another  refuge.   Most  of  the  macroinvertebrates 
recolonize  these  two  rivers  by  invading  from  other 
habitats,  often  surviving  because  their  aquatic  life 
stages  happen  to  coincide  with  the  presence  of 
water  in  the  streams.  Catchments  in  Eucalyptus 
forests  have  distinct  summer  peak  in  litter  fall 
coinciding  with  periods  of  low  or  zero  stream  flow 
and  resulting  in  the  accumulation  of  large  amounts 
of  detritus  on  the  streambed  or  in  the  receding 
pools.   When  flow  resumes,  a  'pulse'   of  largely 
unprocessed  litter  is  carried  downstream;  its  fate  is 
unknown.  It  is  suggested  that  energy  sources  for 
secondary  production  are  switched,  from  algae 
during  the  early  summer  before  leaf  abscission   to 
leaf  consumption  afterward.  Another  factor  con- 
trolling the  success  of  different  invertebrate  groups 
may  be  their  ability  to  cope  with  the  toxic  com- 
pounds probably  reduced  by  submerged  Eucalyp- 
tus   litter   and    the    high    temperatures    and    low 
oxygen  contents  in  the  receding  pools.  (Rochester- 
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INTERSPECIFIC  ASSOCIATIONS  IN  THE 
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Faunal  communities  on  stream  stones  were  studied 
by  sampling  stones  with  surface  areas  of  0.01-0  03 
sq  m.  The  study  site  was  on  the  Toorongo  River 
(Australia),  a  fourth-order  stream.  Three  major 
statistical  analyses  were  performed  on  13  species 
co-occurrence   matrices:   (1)   the   distribution   of 
Spearman  s  Rho  correlations;  (2)  an  association 
index  (V)  calculated  by  performing  variance  tests 
on  both  presence/absence  and  density  results  of 
each  matrix;  and  (3)  principal  component  analysis 
and    Pearson    product-moment    correlations    per- 
formed on  density  data  for  the  30  commonest 
species  on  certain  sampling  dates.  Maximum  dis- 
charges at  the  site  occurred  in  winter  and  early 
spring  (July-October)  and  minimum  discharges  in 
late  summer  (February-April).   The  364  samples 
contained  143  species,  but  the  number  of  species 
per  collection  did  not  vary  significantly  from  a 
mean  of  68.  A  strong  positive  skewness  in  Spear- 
man s  Rho  correlations  for  the  July  and  March 
samples  (except  July  1981)  strongly  suggests  that 
the  community  is  not  randomly  assembled,  but  that 
the  presence  of  one  species  increases  the  probabili- 
ty that  others  will  co-occur.  The  association  indi- 
ces (V)  for  the    13  sample  collections  were  all 
significantly  greater  than  1  (p  <  0.05),  indicating 
that    more    positive    associations    occurred    than 
would  be  expected  by  chance.  The  most  common 
type  of  association  pattern  is  for  a  common  species 
to  associate  with  one  group  of  species  at  one  time 
but  with  other  groups  at  other  times.  Persistent 
competition  apparently  is  not  an  important  struc- 
turing force  in  the  community.  There  is  no  evi- 
dence of  persistent  'guild'  structure,  but  the  asso- 
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ciation  between  Austrosimulium  (Simuliidae)  and 
fcdwardsina  (Blephariceridae)  is  predictable  sug- 
gesting persistent  competition.  The  number  of 
positive  associations  in  the  community  may  as  arise 
either  from  species  having  similar  responses  to 
environmental  conditions  and/or  seeking  common 
resources  not  in  limiting  supply  or  from  intermit- 
tent competition  between  species.  It  appears  that 
biotic  interactions  are  transient  and  relatively  low 
in  number.  (Rochester-PTT) 
W89-08191 
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SM£ONAL  AND  LONGITUDINAL  PATTERNS 
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TROBE  RIVER,  VICTORIA,  AUSTRALIA, 
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Seasonal  and  longitudinal  changes  in  the  fauna  of 
seven  cobble  upland  sites  from  the  northern  catch- 
ment of  the  La  Trobe  River  (Australia)  are  dis- 
cussed. This  was  the  largest  homogeneous  group 
ot  sites  identified  in  a  previous  analysis.  A  higher 
number  of  species   was   generally   found   at   the 
cobble  sites  than  at  other  sites.  Samples  were  taken 
°oonX  °.ccaslons  between  May  1979  and  November 
1980  using  a  Surber  sampler  (area  0.05  sp  m    150 
micrometer  mesh).  Similarity  of  community  com- 
position was  analyzed  using  detrended  correspond- 
ence analysis,  a  non-linear  ordination  procedure 
The  seven  cobble  upland  sites  had  277  taxa-  the 
number  of  species  at  individual  sites  varied  from 
121  to  151.  The  mean  density  of  individuals  ranged 
from  217  to  724  per  0.05  sq  m,  and  generally 
increased  going  downstream,  as  slope  at  the  site 
decreased  from  110  m/km  to  4  mAm  and  mean 
discharge  increased  from  0.57  cu  m/sec  to  3  82  cu 
m/sec.  Both  the  first  and  second  axes  of  the  DE- 
CORANA  ordination  reflect  a  longitudinal  gradi- 
ent in  community  composition  going  from   the 
highest  to  the  lowest  site.  The  third  axis  of  the 
ordination  reflects  temporal  change  in  the  commu- 
nities. Generally  the  summer  and  autumn  samples 
(February,  May)  have  high  scores  on  this  axis 
whereas  the  winter  and  spring  samples  (August 
November)  have  low  scores.  The  scores  on  the 
third  axis  correlate  with  the  number  of  taxa  and 
the  mean  number  of  individuals  over  the  seven 
sites  on  each  sampling  occasion.  At  the  same  times 
of  the  year  (e.g.,  May  or  November),  the  mean 
scores  on  axis  3  are  very  similar,  suggesting  that 
the  composition  of  the  fauna  at  the  seven  sites 
varies  in  a  consistent  seasonal  fashion.  For  the 
cobble  sites  of  the  La  Trobe  catchment  there  is  no 
linear  or  bell-shaped   relation  between   log  dis- 
charge and  number  of  species,  but  number  of  spe- 
cies does  decline  as  altitude  increases.  This  pattern 
does  not  agree  with  the  predictions  made  by  pro- 
ponents of  the  River  Continuum  Concept,  who 
argue  that  species  diversity  should  be  highest  in 
the  middle  reaches  of  a  river,  and  thus  a  bell- 
shaped  curve  of  macroinvertebrate  species  num- 
bers should  be  observed.  (Rochester-PTT) 
W89-08192 
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An  attempt  was  made  to  determine  whether  the 
major  functional   feeding  groups  of  benthic   ma- 
croinvertebrates    showed    a    positive    association 
with  their  putative  food  supplies.  It  was  hypoth- 
esized that  correlations  should  exist  of  collector- 
gatherers  with  the  amount  of  fine  benthic  organic 
matter   (FBOM),   shredders   with   the   amount  of 
coarse  benthic  organic  matter  (CBOM),  filterers 
with  current  velocity,  predators  with  abundance  ot 
potential  prey,  and  scrapers  with  the  presence  of 
aufwuchs.    The    study    was    conducted    on    the 
Acheron  River,  approximately  70  km  northeast  of 
Melbourne,  Australia.  All  invertebrates  >  300  mi- 
crometer diameter  were  sorted  from  sediment  sam- 
ples obtained  monthly  (except  June  and  August) 
for  a  year  beginning  in  March  1981.  Detntivorous 
feeding  groups  (collectors,  shredders)  were  poorly 
correlated   with   the   standing   stocks   of  organic 
matter  and  many  species  were  able  to  use  alterna- 
tive feeding  modes  (e.g.,  scraping).  This  suggests 
that  the  quantity  of  detritus  is  not  the  primary 
criterion  for  habitat  selection  by  detntivores  as  a 
whole.  Predators  and  scrapers,  however,  showed 
closer    relationships     with    their    putative     food 
sources.  Filterers  were  uncorrelated  with  current 
velocity  in  either  depositional  or  erosional  samples, 
indicating  the  current  velocity  was  not  a  primary 
determinant  of  abundance  for  this  feeding  group. 
(Rochester-PTT) 
W89-08193 

TEMPORAL  AND  DIEL  EMERGENCE  OF 
CHIRONOMIDAE  (DIPTERA:  INSECTA) 
FROM  A  NEW  ZEALAND  STREAM, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  ot 
Biological  Sciences. 

I.  K.  G.  Boothroyd.  . 
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Descriptors:  *Ecology,  Limnology,  *New  Zea- 
land *Midges,  *Temporal  distribution,  ♦Emer- 
gence, Annual  cycles,  Adaptation,  Aquatic  insects, 
Kaniwhaniwha  Stream. 


Emergence  patterns  of  chironomids  were  exam- 
ined   in    Kaniwhaniwha    Stream,    a   fast-flowing, 
stony  bottom  stream  on  North  Island,  New  Zea- 
land. Floating  pupal  exuviae  were  collected  using  a 
drift  sampler  consisting  of  a  metal  frame,  with  a 
0  06  sq  m  inlet  and  a  wider  outlet,  to  which  was 
attached  a  removable  250-micrometer  mesh  net. 
Collections  were  made  bimonthly,  every  3  hr  over 
a  24-hr  period.  Nineteen  different  taxa  were  col- 
lected; only  13  could  be  identified  to  known  spe- 
cies. The  highest  rate  of  exuviae  drift  was  42.5/cu 
m/24  hr  in  November  and  the  lowest  was  1.68/cu 
m/24   hr   in   March.    Emergence   rates   increased 
steadily  from  March  to  September  before  a  dra- 
matic increase  in  November.  Most  species  were 
found  at  all  times  of  the  year,  but  the  relative 
abundance     of     emerging     chironomids     varied 
throughout  the  year.  Emergence  in  winter  (10-11 
July  1984)  occurred  mainly  in  daylight  hours,  par- 
ticularly in  the  afternoon,  and  in  summer  (16-17 
January   1985)  occurred  mainly  at  dusk.  The  six 
most  abundant  species  all  showed  the  same  pattern 
of  emergence  during  daylight  hours  in  winter  and 
at  dusk  in  summer.  The  occurrence  of  most  taxa  on 
all  sampling  occasions  suggests  a  continuous  emer- 
gence throughout  the  year.  The  pattern  of  emer- 
gence  at   all   times  of  the   year   and   the   poorly 
synchronized  life  cycles  among  New  Zealand  in- 
sects generally  is  attributed  to  the  long  isolation  of 
the  land  mass  and  the  unpredictability  of  the  cli- 
mate. (Rochester-FIT) 
W89-08194 


ALGAL  PROLIFERATIONS  IN  NEW  ZEA- 
I  AND'S  SHALLOW  STONY  FOOTHILLS-FED 
RIVERS.  TOWARD  A  PREDICTIVK  MODEL, 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand)  Hydrology  Centre. 
I)  J   P,  Diggs.  . 

Internationale  Vereinigung  fuer    I  heoretische  und 


Descriptors:  *Algae,  *New  Zealand,  'Standing 
crops,  'Prediction,  'Model  studies,  Mountain 
streams,  Mathematical  models,  Floods,  Conductiv- 
ity, Water  temperature,  Discharge,  Ecology,  Lim- 
nology. 

An  attempt  was  made  to  produce  a  model  that 
would  predict  algal  growth  potential  rather  than 
standing  crop  at  any  given  time.  Data  from  103 
foothills-fed  New  Zealand  rivers  were  assembled 
from  various  studies.  An  inverse  relationship  was 
found  between  ash-free  dry  weight  (AFDW)  of 
standing  crop,  indicating  that  standing  crops  great- 
er than  15  g/sq  m  tend  to  be  restricted  to  flows  of 
less  than  35  cu  m/sec,  whereas  very  high  standing 
crops  (>50  g/sq  m)  are  associated  with  flows  of 
less  than  15  cu  m/sec  in  the  foothills-fed  rivers. 
After  flood  scouring,  it  took  70  days  to  accrue  a 
standing  crop  of  >20  g/sq  m  according  to  moni- 
toring of  five  sites.  A  good  correlation  between  the 
low  flow  standing  crop  and  water  conductivity 
was  recorded;  very  high  standing  crops  of  >  50  g/ 
sq  m  generally  occurred  at  conductivities  over  15 
mS/m.  Combinatorial  regression  and  multiple  re- 
gression approaches  were  used  in  model  develop- 
ment. Three  regression  models  of  increasing  num- 
bers of  predictor  variables  were  developed:  Model 
1    regressing  standing  crop  against  conductivity 
more  than  30  days  after  a  flood;  Model  2,  regress- 
ing time  since  the  last  flood,  water  conductivity, 
and  temperature  against  standing  crop;  and  Model 
3  which  included  the  parameters  river  flow  at  the 
time  of  sampling,  time  since  the  last  flood  event, 
water  conductivity,  and  temperature.  The  three 
parameters  in  the  third  model  accounted  for  82% 
of  the  variance  in  standing  crop  of  the  calibration 
model.  (Rochester-PTT) 
W89-08195 

ECOLOGICAL   ROLE   OF   BRYOPHYTES   IN 
HIGH  ALPINE  STREAMS  OF  NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Zoology. 

A.  M.  Suren.  . 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1412-1416,  October 
1988.  8  fig,  13  ref. 


Creek  they  mainly  collected  detritus  and  sill 
study  showed  that  bryophytes  were  grazed 
sites.  Bryophytes  in  these  alpine  streams  c 
microhabitat  that  provides  shelter  aquatic  i 
brates,  a  site  for  periphyton  growth  and  tb 
mulation  of  detritus,  potential  foods,  and  r 
for  case  construction  by  larval  insects.  R 
ment  of  real  bryophytes  with  artificial  str 
resulted  in  the  redevelopment  of  similar 
communities,  some  taxa  (Acarina,  Colli 
Tardigrada,  Dorylaimoidea,  and  Ostraco 
peared  to  be  negatively  affected  by  the  k 
bryophyte  food  source.  (Rochester-PTT) 
W 89-08 196 


Descriptors:  'Ecology,  'New  Zealand,  'Rivers, 
•Mosses,  'Crustaceans,  'Aquatic  insects,  Arthur  s 
Pass  National  Park,  Electron  microscopy,  Water 
temperature,  Day  length,  Artificial  substrates,  Col- 
lembola,  Tardigrada,  Food  habits,  Limnology. 

Invertebrate  faunas  in  mossy  and  non-mossy  areas 
of  two   alpine  streams   were  compared   and   the 
utilization  of  bryophytes  by  aquatic  invertebrates 
was  examined.  The  two  study  sites  were  'Mouse 
Stream'  and  'Tim's  Creek'  were  in  the  Arthur  s 
Pass  National  Park,  South  Island,  New  Zealand. 
Mossy  areas  were  sampled  with  a  0.01  sq  m  Surber 
sampler  (100  micrometer  mesh)  into  which  mosses 
were  scraped  with  a  razor  blade.  Rocky  areas  were 
sampled  with  a  second  Surber  sampler  (0.02  sq  m, 
100   micrometer   mesh),    which   had    thick   foam 
flange  around  its  bottom  to  provide  a  seal  with 
substratum.     Distinct    animal    assemblages    were 
found  in  both  mossy  and  rock  habitats  at  both  sites. 
Dominant  bryophilous  animals  were  the  stonefly 
larvae  Zelandoperla  and  Zelandobius,  Chironomi- 
dae  Dorylaimoidea  (Nematoda),  Onbatei,  and  Hy- 
dracarina   (Acarina),    Copepoda,    and   Ostracoda. 
The  mayfly   Deleatidium  and   Nesameletus  were 
most  abundant  in  rocky  areas.  Significant  differ- 
ences in  animal  abundance  were  evident  between 
the  two  sites  and  between  the  two  types  of  sub- 
strates at  each  site.  Mossy  habitats  supported  5-15  x 
more  invertebrates  than  rocky  areas.  The  faunas 
colonizing   artificial    mosses   resembled   those   on 
living  bryophytes,  but  certain  taxa  were  present  in 
much   lower   numbers   than   on   real   bryophytes^ 
Scanning  electron  microscopy  (SEM)  of  showed 
only   a   sparse   periphyton   in   winter,   with   algal 
blooms  developing  on  both  rocks  and  bryophytes 
as  day  length  increased  and  temperatures  increased 
in  the  spring.  Artificial  mosses  at  Mouse  Stream 
also  acquired  abundant  periphyton,  but  at  Tims 


STONE  SURFACE  ORGANIC  LAYERS  r 
URALLY  ACID  AND  ALKALINE  STREJ 
SOUTH  WESTLAND,  NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Z 

Dept.  of  Zoology. 

K.  J.  Collier. 
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Descriptors:  'Organic  matter,  'Alkaline 
•Acid  streams,  'Algae,  'New  Zealand, 
♦Ecology,  Limnology,  Electron  mic 
Cyanophyta,  Diatoms,  Chlorophyll  a,  H 
ion  concentration,  Biomass,  Light,  Res 
Detritus,  Color. 

Two    acid    streams,    Steep    Creek    and 

Stream,  and  two  alkaline  streams,  Hidds 

and  Toilet  Stream,  were  studied  to  invest 

effects  of  water  pH  on  stone  surface  orga 

structure  and  function.  All  streams  were  si 

2.4  m  wide)  with  low  channel  gradients  j 

and  heterogeneous  beds  of  cobbles,  peb 

gravels.  Six  acid-washed,  greywacke  riv 

were  placed  in  perforated,  perspex  egg  l 

secured  to  wire  frames  on  the  stream  bei 

site.  Scanning  electron  microscopy  (SE 

(2/site)  were  placed  in  stub  holders  also 

to  the  wire  frames.  Stones  and  stubs  were 

streams  in  July,  September,  and  Novel 

were  removed  after  approx  2  mo.  SEV 

that  blue-green  algae  and  diatoms  (mair 

phonema  subclavatum  and  Achanthes  mil 

were  dominant  autotrophs  on  stone  chip: 

ed  at  the  alkaline  sites.   Chlorophyll  a 

confirmed  that  algal  biomass  was  low  ai 

sites    (0.05-0.08    microgram    chl-a/sq   c 

though  total  organic  carbon  (TOC)  cone 

on  stones  were  relatively  high  (approx 

gram/sq  cm).  TOC:chl-a  ratios  were  relal 

at  Hidden  Creek  and  Toilet  Stream  (12( 

respectively),   but   were   much   higher 

Creek  (322)  and  Suspect  Stream  (508), 

the  minor  contribution  of  algae  to  stoi 

carbon  at  the  acid  sites.  Chlorophyll  a  ( 

tions  showed  a  significant  decline  with 

channel  pH,  indicating  that  algal  colonii 

enhanced  by  the  naturally  acid  conditK 

the  low  algal  biomass  measured  at  the 

may  have  been  caused  by  nutrient  def 

light  attenuation  by  the  brown  water  r; 

by  any  physiological  effect  of  low  pH. 

phic  activity,  as  indicated  by  02  uptake, 

est  on  detritus  that  accumulated  in  th 

channel  (7.2)  and  lowest  on  material  in 

(ambient)  channel.  Detrital  respiration  w 

higher  in  alkaline  water  (pH  8.0)  than  « 

5.0)  water.  (Rochester-PTT) 

W89-08197 
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;y.  Limnology.  Midges.  Aquatic  insects. 
>ola,  Arachnids,  Animal  behavior.  Benthos, 
habitats. 

'  in\  ertebrates  was  studied  in  three  small 
(Noone,  Mapourika.  and  Jetty  Creeks)  in 
■aland,  where  rainfall  is  high  and  streams 
ice  rapid  and  frequent  fluctuations  in  spe- 
charge.  Composition  of  the  drift  was  simi- 
11  sites.  Terrestrial  and  emerging  aquatic 
rates  were  always  present  and  made  up 
the  animals  collected.  They  were  mainly 
ola,  Arachnida.  and  adult  Diptera  and  Hy- 
:ra.  Deleatidium  (Ephemeroptera:   Lepto- 
le)   and    larval    Chironomidae    were    the 
invertebrates  most  frequently  recorded  in 
lples.  Benthic  invertebrate  standing  crops 
i  in  all  streams.  Fluctuations  in  numbers  of 
Deleatidium  and  the  other  more  common 
:axa  could  not  be  correlated  with  changes 
ios  density;   thus  it  is  unlikely  drift  was 
lependent.  More  Deleatidium  nymphs  and 
uatic  invertebrates  were  drifting  at  night 
ing  the  day.  Numbers  of  Deleatidium  and 
uatic  invertebrates  taken  in  drift  samples 
nificantly  different  between  sites  and  were 
it  Noone  Creek  and  lowest  at  Jetty  Creek. 
Ii  drift   densities   varied   from   month   to 
nthin  the  range  0-3  invertebrates  per  100 
,  no  seasonal  patterns  were  apparent.  In- 
mporal  differences  appeared  to  be  influ- 
rongly   by   flow   conditions   immediately 
nd  at  the  time  of  sampling.  Numbers  of 
•ates  drifting  increased  with  discharge,  but 
rities  decreased  with  increasing  discharge. 
ng   drift    densities    with    increasing    dis- 
iuggest   that   invertebrates   may    actively 
tering  the  water  column  under  periods  of 
g  discharge,  perhaps  by  going  deeper  into 
ratum.  (Rochester-PTT) 
98 
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ialir.ity,  Cyanophyta.  Diatoms,  Biomass, 
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)wn  water  streams  of  South  Island,  New 
drain  pakihis  (a  swampy,  acidic  barren 
md)  and  the  pH  can  be  as  low  as  4  due  to 
mcentration  of  organic  acids.  All  streams 
Ued  in  at  least  partially  evergreen-forest- 
nents  and  had  no  apparent  point  sources 
wn  or  enrichment.  In  45  west  coast 
!*•  ranged  from  4.1  to  8.1,  CaC03  alkalin- 
>**9  g/cu  m.  conductivity  from  2-97  mS/ 
I  from  1.8-41  g/cu  m.  Total  reactive 

content  of  the  water  ranged  from  18  to 
u  m,  but  the  toxic,  inorganic  monomelic 
:termined  on  six  occasions  at  four  chemi- 
'trasting  sites  were  always  less  than  50 
•  Stone  surface  organic  layers  in  acid, 
Mer  streams  (pH  <5,  DOC  >9  g/cu  m) 
ol  an  amorphous  film  of  adsorbed  organ- 
overlain  and  embedded  with  Tribonema, 
i.  Eunotia,   and    Synedra.    However    at 

a-  s»es  (pH  >7,  DOC  <2  g/cu  m) 
was  mainly  blue-greens,  Achnanthes,  and 
1fn?  Pen(Kllc  exposure  of  stone  surfaces 
Med  in  a  reduction  in  the  size  of  epilithic 
■"unities  and  is  likely  to  play  a  significant 
oie  m  many  west  coast  streams  with  their 
inable  flows  and  shifting  channels.  In  a 
mtiusion  experiment,  epilithic  algal  bio- 
mcreased  by  the  addition  of  N  and  N  + 
™  water  streams  and  by  P  and  N  +  P  at 
«  site.  At  most  sites,  Ephemeroptera  and 


Plecoptera  were  numerically  dominant  with  the 
leptophlebiid  Deleatidium  most  abundant.  Mean 
annual  density  of  macroinvertebrates  ranged  from 
505  to  4720  sq  m  at  seven  South  Westland  sites  and 
was  greatest  in  the  smallest,  most  alkaline  streams. 
Differences  in  population  densities  between 
streams  could  not  be  attributed  to  measured  phy- 
sico-chemical or  biological  parameters  or  channel 
stability,  and  fluctuations  in  numbers  within 
streams  were  non-seasonal.  The  inability  to  distin- 
guish consistent  temporal  or  spatial  patterns  in 
community  structure  and  productivity  among 
these  streams  is  attributed  to  the  highly  variable 
and  unpredictable  discharge  patterns  of  these 
streams.  (Rochester-PTT) 
W89-08199 


IMPACTS  ON  DRIFTING  INVERTEBRATES 
OF  STREAM  FLOW  CHANGES  OCCURRING 
IN  THE  AFTERNOON  AND  MORNING, 

Department   of  Fisheries   and   Oceans,    Nanaimo 
(British  Columbia).  Pacific  Biological  Station. 
J.  R.  Irvine,  and  D.  Scott. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1432-1436,  October 
1988.  2  fig,  1  tab,  12  ref. 

Descriptors:  *Flow  discharge,  *Aquatic  drift, 
•Macroinvertebrates,  'Diurnal  distribution,  'New 
Zealand,  *Ecology,  Limnology,  Lower  Waitaki 
River,  Mollusks,  Oligochaetes,  Aquatic  insects, 
Artificial  watercourses. 

This  study  examined  the  results  of  flow  changes  in 
the  afternoon  and  morning  on  the  numbers  and 
types  of  invertebrates  drifting  at  these  times  and 
during  the  night.  The  work  was  conducted  in  the 
lower   Waitaki   River   replicate   stream   channels, 
South  Island,  New  Zealand.  Two  of  five  streams, 
approximately    100  m   long   and    3   m   wide   and 
consisting   of  four   riffles   alternating   with   three 
pools   were   employed   in   the   studies.    Duplicate 
invertebrate  drift  samples  were  collected  from  the 
downstream  riffle  of  each  stream  using  0.425-mm 
mesh  sampling  nets.  Afternoon  and  morning  runs 
were  conducted  with  either  constant  or  varying 
discharge,  whereas  two  night  runs  had  constant 
discharge.  Most  of  the  non-zooplanktonic  drifting 
organisms  at  all  times  were  trichopteran  (mainly 
Oxyethira  albiceps)  larvae.  Molluscs  (Physa  sp.) 
and  oligochaetes  were  the  other  two  main  types  of 
drifting  invertebrates.  The  mean  number  of  non- 
zooplanktonic   invertebrates   drifting   in   the   two 
streams  ranged  between  4  and  43  per  cu  m.  On 
control  days,  numbers  and  types  of  invertebrates 
drifting   in  the  two  streams  were   similar.   Drift 
densities  increased  significantly  during  flow  fluctu- 
ations, more  so  when  the  fluctuations  occurred  in 
the  afternoon  than  in  morning.  Numbers  of  inver- 
tebrates drifting  at  night  following  flow  fluctua- 
tions the  previous  afternoon  were  reduced,  but  a 
similar  pattern  also  occurred  in  the  control  stream. 
Because  of  a  lack  of  independence  between  effects 
of  flow  changes  occurring  in  the  afternoon  and  the 
morning,  it  is  not  possible  to  conclude  that  after- 
noon flow  changes  effects  were  most  significant 
because  of  the  time  of  day.  The  effects  of  peak 
discharges    on    invertebrates    appear    to    depend 
largely  on  the  length  of  time  since  the  last  peak 
discharge.  In  a  separate  set  of  experiments  con- 
ducted at  the  replicate  streams,  it  was  found  that 
after  5-fold  changes  in  flow  had  occurred  regularly 
for  3  wk,  with  the  most  recent  change  being  24  hr 
previous  to  when  drift  was  measured,  the  changes 
did  not  cause  increases  in  drift,  except  for  terrestri- 
al insects.  Discharge  variations  increased  the  densi- 
ty of  all  drifting  invertebrates,  with  numbers  of 
oligochaetes  increasing  and  numbers  of  trichopter- 
an larvae  decreasing  in  proportion  to  total  drift 
numbers.  (Rochester-PTT) 
W89-O82O0 
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APPLICABILITY  OF  THE  RIVER  CONTINU- 
UM CONCEPT  TO  NEW  ZEALAND  STREAMS, 
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Zoology. 
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The  River  Continuum  Concept  (RCC)  has  been 
modified  and  its  applicability  to  streams  in  various 
parts  of  the  world  has  been  questioned.  With  this 
in  mind,  the  longitudinal  distribution  of  functional 
groups   of  macroinvertebrates   was   examined    in 
New  Zealand  streams.  The  study  sites  were   12 
first-sixth  order  streams  in  southeast  Otago  on  the 
South  Island.  Most  catchments  were  either  indige- 
nous evergreen  forest  or  tussock  grassland.  Three 
catchments   were   used   for   pasture.   Invertebrate 
samples  were  taken  in  riffles  using  a  Surber  sam- 
pler (0.125  sq  m,  300-micrometer  mesh)  from  De- 
cember 1982  to  May  1983  (8-16  samples  per  site). 
Gut  analyses  were  used,  together  with  previous 
studies,  to  assign  individuals  to  functional  feeding 
groups  (shredders,  filterers,  predators,  and  brows- 
ers). Sampling  for  particulate  organic  matter  was 
carried  out  using  a  Surber  sampler  for  coarse  par- 
ticulate organic  matter  (CPOM)  and  a   17-sq  m 
cylindrical  brass  corer  for  fine  particulate  organic 
matter   (FPOM,    <lmm).    Filterers   were   poorly 
represented  in  terms  of  genera  (4),  whereas  preda- 
tors were  represented  by  9  genera.  Browsers  domi- 
nated numerically  at  all  sites  (range:  50.1-97.3%), 
whereas  filterers  varied  from  0.4%  at  one  site  to 
32.7%  at  another.  A  significant  positive  relation 
between  shredder  proportion  and  stream  size  was 
found   when   stream   size   was   measured   as   dis- 
charge, but  not  when  measured  by  link.  Filterers 
showed  an  increase  with  closed  canopies,  but  at 
open  canopy  sites  a  non-linear  negative  relation 
was  found.   When  the  proportions  of  shredders 
from  open  and  closed  canopy  sites  were  treated 
together,    a    significant    positive    association    was 
found  with  CPOM  (p    <   0.01).   Shredder  abun- 
dance    increases     with     increasing     amounts     of 
CPOM,    regardless   of  stream   size   and    riparian 
vegetation.  The  proportion  of  shredders  in  New 
Zealand  streams  provides  is  low,  whereas  the  RCC 
predicts   co-dominance.   The   RCC   predicts   that 
shredders  will  increase  in  the  downstream  direc- 
tion and  filterers  will  increase.  In  New  Zealand 
streams  the  prediction  is  not  followed  for  shred- 
ders in  closed  canopies,  but  filterers  generally  in- 
crease in  the  downstream  direction  for  a  closed 
canopy.  It  is  concluded  that  worldwide  evaluation 
of  the  RCC  is  needed,  and  that  it  may  apply  only 
to  a  limited  set  of  rivers.  (Rochester-PTT) 
W89-08202 


IMPACT  OF  FINE  SILT  ON  EPILITHIC  PERI- 
PHYTON,  AND  POSSIBLE  INTERACTIONS 
BETWEEN  PERIPHYTON  AND  INVERTE- 
BRATE CONSUMERS, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

For   primary   bibliographic   entry   see   Field   6G 
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DRIFT  DISTANCE,  PERIODICITY  AND  FRE- 
QUENCY OF  BENTHIC  INVERTEBRATES  IN 
A  CAVE  STREAM, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

R.  G.  Death. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p   1446-1450,  October 

1988.  4  fig,  16  ref. 

Descriptors:  'Ecology,  'New  Zealand,  'Aquatic 
drift,  'Cave  streams,  'Light,  'Macroinvertebrates, 
Comparison  studies,  Aquatic  insects,  Aquatic  habi- 
tats, Water  analysis,  Limnology. 

Cave  Stream,  a  tributary  of  Broken  River  (South 
Island,  New  Zealand),  flows  through  a  362  m 
limestone  cave  in  its  lower  reaches.  Whether  inver- 
tebrates drift  more  often  inside  the  cave  and 
whether  they  travel  further  in  each  drift  episode, 
were  investigated.  The  diel  pattern  of  drift  inside 
the  cave  in  the  absence  of  light  also  was  studied. 
Drift  samples  were  collected  every  4  hr  for  24  hr 
at  sites  inside  and  outside  the  cave.  The  effect  of 
the  cave  on  drift  distance  was  determined  for  the 
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most  common  species  Deleatidium  sp.  (Ephemer- 
optera:  Leptophlebiidae);  50  larvae  were  released 
into   the   water   at   increasing  distances   upstream 
from  a  drift  net.  Total  fauna,  Deleatidium  sp.,  and 
Hydrobiosidae    (Trichoptera)    all    exhibited    pro- 
nounced diurnal  drift  peaks  inside  the  cave  and  less 
marked  nocturnal  peaks  outside.  In  contrast,  diur- 
nal  peaks   for   Pycnocentrodes   sp.   (Trichoptera) 
were   similar   both   inside   and   outside   the  cave. 
Maximum  numbers  of  Chironomidae  were  collect- 
ed at   10:00  hr  and  just  after  dusk  at  both  sites, 
although   drift   periodicity   was   not   pronounced. 
The  average  percentage  of  benthos  in  the  drift  was 
significantly  higher  inside  the  cave  for  Deleatidium 
sp,  Hydrobiosidae,  and  the  total  fauna.  No  benthic 
Chironomidae  or  Pycnocentrodes  sp.  were  collect- 
ed in  the  cave  although  some  were  present  in  the 
drift.  Numbers  of  Deleatidium  sp.  larvae  recap- 
tured declined  exponentially  with  distance  from 
the  collection  point.  The  calculated  mean  distance 
traveled  by  larvae  was  8.2  m  outside  the  cave  and 
13.3  m  inside  the  cave,  differences  which  were  not 
significantly  different.  Water  temperature,  current 
speed,  substrate  type,  and  pH  were  similar  inside 
and  outside  the  cave  and  are  unlikely  to  account 
for  the  increased  propensity  to  drift  inside.  In  the 
Cave  Stream  cave,  it  is  likely  that  lack  of  food 
along  with  the  absence  of  light  account  for  the 
continually  high  levels  of  drift.  The  severe  reduc- 
tion in  density  and  diversity  of  benthic  fauna  inside 
the  cave  can  be  attributed  to  animals  drifting  more 
frequently  in  response  to  the  continual  darkness 
and  low  food  levels.  (Rochester-PTT) 
W89-08203 


Descriptors:  'United  Nations,  "International  coop- 
eration, 'Classification,  "Limnology,  "Ecology, 
"Surface  waters,  Lakes,  Rivers,  Water  resources 
development,  Mannings  equation,  Downstream 
gradients,  Standards,  Hydrography. 

In  the  framework  of  a  UNESCO/UNEP  project 
on  Integrated  Environmental  Evaluation  of  Water 
Resources  Development,  a  simplified  classification 
of  freshwater  bodies  worldwide  is  being  devel- 
oped. Ecological  criteria  have  been  chosen  as  the 
basis  for  the  classification.  Although  many  excep- 
tions exist  in  any  classification,  a  the  generalized 
concept  that  can  be  adapted  to  local  conditions  still 
seems  worthwhile.  Running  and  stagnant  waters 
are  treated  separately  because  there  are  few 
common  features  or  species  of  plants  and  animals 
shared  between  the  two  categories.  Based  on  Man- 
ning's formula,  the  streams  of  Europe  have  been 
classified  in  terms  of  hydraulic  characteristics  and 
ecological  characteristics  have  been  associated 
with  them.  The  result  is  generalized  pattern  of 
river  changes  from  the  mountains  to  the  sea.  Upon 
this  pattern  the  specific  features  known  to  prevail 
in  European  streams  are  superimposed.  With  this 
standard  in  place,  deviations  can  be  identified  more 
readily.  Similarly,  a  classification  scheme  for  tem- 
perate-zone lakes  was  developed  based  on  the  ideas 
of  classical  limnology  (e.g.,  Thienemann,  Hutchin- 
son). Three  main  types  of  lakes  are  recognized: 
deep  (>  10  m),  shallow  (10-1  m),  and  very  shallow 
(<l-2  m).  (Rochester-PTT) 
W  89-082 11 


ANALYSIS  OF  THE  ALLOCHTHONOUS  OR- 
GANIC MATTER  AND  ASSOCIATED  MA- 
CROINVERTEBRATES  IN  SOME  STREAMS 
OF  PATAGONIA  (ARGENTINA), 

Museo  Argentino  de  Ciencias  Naturales,  Buenos 

Aires.  Div.  Limnologia. 

I.  R.  Wais,  and  A.  A.  Bonetto. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1455-1459,  October 

1988.  1  fig,  2  tab,  38  ref. 

Descriptors:  "Organic  matter,  "Mountain  streams, 
"Argentina,  "Macroinvertebrates,  "Ecology,  Lim- 
nology, Patagonia,  Nahuel  Huapi  National  Park, 
Headwaters,  Particle  size,  Glaciation,  Pleistocene, 
Mollusks,  Crustaceans,  Species  similarity. 

An  attempt  was  made  to  analyze  the  allochthonous 
organic  matter  (coarse)  and  associated  macroinver- 
tebrates in  creeks  upstream  of  the  oligotrophic 
Patagonian  lakes  of  Nahuel  Huapi  National  Park, 
Rio  Negro  province,  Argentina,  to  establish  a  base- 
line for  future  studies.  Samples  were  taken  month- 
ly during  1983-84  using  a  modified  Surber  sampler 
in  16  head  water  streams  of  orders  2-5  near  the 
watershed  divide  separating  the  Negro  system  (At- 
lantic drainage)  and  the  Manso  system  (Pacific 
drainage).  The  streams  are  characterized  by  large 
quantities  of  coarse  particulate  organic  matter 
(CPOM),  which  shelters  and  feeds,  directly  or 
indirectly,  rich  communities.  The  CPOM  comes 
from  21  plant  species  of  indigenous  and  introduced 
flora  and  has  a  varied  macroinvertebrate  fauna 
associated  with  it,  comprising  mainly  preimaginal 
stages  of  insects.  Molluscs  and  crustaceans  also  are 
found.  Forty-five  macroinvertebrate  species  were 
found.  There  were  43  species  in  the  Atlantic  slope 
and  40  in  the  Pacific  slope,  with  38  in  common.  A 
high  value  of  the  Jaccard  similarity  index  (85%) 
shows  that  the  Andes  do  not  play  an  important 
role  in  biotic  segregation,  it  is  known  that  glacia- 
tion processes  from  latitude  39  deg  toward  the 
south  connected  the  basins  of  both  catchments 
allowing  better  dispersion.  (Rochester-PTT) 
W89-08204 


SIMPLIFIED   CLASSIFICATION    OF   FRESH- 
WATKR  BODIES  IN  THE  WORLD, 

Rijksinstituut  voor  Natuurbehecr,  Leersum  (Neth- 
erlands) 

I).  Higler,  and  B.  Stat/ner. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

I VI  I  Al*.  Vol    23,  No.  3,  p   1495-1499,  October 
1988,  1  fig,  2  tab,  8rcf. 


CRITERIA  FOR  THE  BIOLOGICAL  EVALUA- 
TION OF  LAKES  FROM  A  NATURE  CONSER- 
VATION VIEWPOINT, 

Jonkoping  Regional  Administration  (Sweden). 
A.  Berntell,  L.  Henriksson,  H.  Nyman,  H. 
Oskarsson,  and  A.  Wenblad. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte         Limnologie.         Verhandlungen 
IVTLAP,  Vol.  23,  No.  3,  p  1500-1504,  October 
1988.  5  fig,  8  ref. 

Descriptors:  "Limnology,  "Lake  classification, 
"Lakes,  "Conservation,  "Bioindicators,  "Classifica- 
tion, "Sweden,  Natural  waters,  Chemistry,  Biol- 
ogy, Pollution  load,  Evaluation,  Model  studies, 
Species  diversity,  Rare  species. 

A  model  proposed  to  provide  relevant  information 
about  lakes  for  planners  and  decision-makers  em- 
phasizes the  need  for  systematic  evaluation  of  bio- 
logical  information.   The   criteria   employed   for 
evaluation  of  lakes  in  the  model  are  naturalness, 
biological  function,  rarity,  and  diversity.  For  each 
criterion  there  are  several  subcriteria  that  lead  to 
choosing  the  specific  value  of  the  criterion.  After 
the  criteria  have  been  evaluated,  they  are  summa- 
rized to  reach  an  overall  classification  for  the  lake. 
This  technique  was  applied  to  287  lakes  in  south- 
western Sweden.  All  lakes  with  an  area  between 
about  0.2-0.3  and  80  sq  km  were  included.  The 
result  of  the  model  is  to  classify  all  lakes  as  highly 
valuable,  valuable,  certain  value,  or  no  particular 
value  from  a  conservation  viewpoint.  In  the  model, 
the  size  of  the  lake  is  not  a  major  factor  in  evalua- 
tion.  However,  only  a  few  lakes  with  an  area 
below  0.5  sq  km  had  a  high  value,  whereas  lakes 
over  10  sq  km  in  area  were  more  often  considered 
to  be  of  high  value.  This  was  mainly  the  result  of 
the  biological  function  of  the  larger  lakes  in  their 
drainage  basins.  Naturalness  was  not  as  decisive  in 
the  overall  classification  as  might  have  been  pre- 
dicted. Only  15%  of  the  lakes  were  without  any 
significant  anthropogenic  influence,  and  this  pro- 
portion was  the  same  for  all  the  classes.  Biological 
function  and  rarity  were  important  criteria  for  the 
assessment.  Lakes  that  have  a  low  biological  func- 
tion and  host  no  rare  species  have  been  classified  as 
having  certain  values  or  no  special  values,  whereas 
lakes  with  very  high  biological  function  and  host- 
ing rare  species  have  been  classified  as  valuable  or 
highly   valuable.   Lakes  with  low  diversity  have 
been  classified  as  less  valuable,  but  lakes  with  high 
diversity  are  to  be  found  in  all  classes.  (Rochester- 
PTT) 
W89-08212 


RELATIONSHIP  BETWEEN  WATEI 
ITY  AND  PERIPHYTON  BIOMASS  I! 
AL  STREAMS  IN  JAPAN, 

National  Inst,  for  Environmental  Studio 

(Japan). 

M.  Aizaki,  and  K.  Sakamoto. 

Internationale  Vereinigung  fuer  Theore 

Angewandte         Limnologie.  Verh 

IVTLAP,  Vol.  23,  No.  3,  p  1511-151'; 

1988.  5  fig,  3  tab,  8  ref. 

Descriptors:  "Water  quality,  "Periphyto 
"Japan,  "Water  currents,  "Organic  ma 
sonal  variation,  Biological  oxygen  demai 
cal  oxygen  demand,  Organic  carbon, 
Phosphorus,  Chlorophyll  a,  Biomass,  \ 
perature,  Bacteria,  Limnology,  Ecology. 

Twelve  streams  with  25  sampling  sites 
the  Kanto  region  of  Japan  were  surveye 
out  the  year  from  1981  to  1983;  the  i 
between  periphyton  biomass  and  sev 
quality  parameters  was  investigated.  Sai 
in  the  streams  were  selected  in  rapids 
water  depth  (shallower  than  50  cm),  i 
locities  (0.5-1.0  mg/sec),  light  condition 
bed  composition.  Concentrations  of  or| 
rials  and  nutrients  in  the  surveyed  stre 
widely.  BOD,  0.1-111  mg/1;  COD,  0.4 
dissolved  organic  carbon  (DOC),  0.1- 
total-N,  0.32-17.01  mg/1;  total-P,  0.002- 
total  inorganic  N,  0.056-12.421  mg/1; 
phate-P,  0.002-1.286  mg/1.  Periphytc 
varied  from  4  to  516  mg/sq  m  dry  weig! 
4  to  1115  mg/sq  m  chlorophyll  a.  W 
data  obtained  throughout  the  year  we 
together,  no  clear  correlations  were 
tween  any  of  the  measured  water  q 
chlorophyll  a  concentration  in  periphy 
fore,  periphyton  communities  were  d 
two  types,  summer  and  winter,  base 
criterion  of  water  temperature  of  13  ( 
type  periphyton  biomass  was  correlate* 
of  the  monitored  variables  in  stream 
dally  N  and  P.  The  bacterial  number 
type  periphyton  also  was  correlated 
two  components.  No  significant  relatio 
found  between  winter-type  periphyt 
and  any  of  the  measured  water  qualitii 
ter-PTT) 
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SELECTIVE  CONTROL  OF  SU 
AQUATIC  PLANTS  TO  ENHANC 
ATIONAL  USES  OF  WATER  BODDZ 

Ruakura  Agricultural  Research  Cents 

(New  Zealand). 

For  primary  bibliographic  entry  see  Fi 
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DEVELOPMENT  OF  A  PHYTOl 
COMMUNITY  IN  A  RECENTLY 
GRAVEL-PIT  POND  IN  WEST  GER 

Landesanstalt    fuer   Umweltschutz   B 
temberg,   Karlsruhe  (Germany,  F.R. 
Wasser-  und  Abfallwirtschaft. 
D.  Backhaus,  and  M.  W.  Banoub. 
Internationale  Vereinigung  fuer  Thee 
Angewandte  Limnologie.  Ve 

IVTLAP,  Vol.  23,  No.  3,  p  1522-1! 
1988.  5  fig,  4  tab,  11  ref. 

Descriptors:  "Limnology,  "Successi 
plankton,  "Germany,  "Algae,  "Spec 
"Population  dynamics,  Ponds,  Cyano| 
ophyta,  Cryptophyta,  Chrysophyt 
Testsee,  Colonization,  Seasonal  varii 
pits. 

The  Testsee,  a  1.4-ha,  14-m-deep  gi 
was  dug  originally  for  observing  groi 
namics.  Its  limnology  has  been  follow 
to  observe  the  development  of  aqua 
ties  in  a  body  of  water  fed  only  b> 
groundwater.  About  221  species  w 
between  1974  and  1980  belonging  t 
Bacillariophyceae  were  represented  t 
number  of  species,  followed  by  CI 
Chrysophyceae,  and  Cryptophyceae. 
in  total  population  density  proceeded 
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rate  in  (he  first  4  yr,  reaching  an  annual 
ge  of  about  7  million  cells/1.  In  the  years 
80,  annual  variations  occurred  that  seemed  to 
t  environmental  variations  during  the  period. 
er  species  were  small  cellular  Cyanophyceae 
yew),  Xanthophyceae  (second  year),  and  Ba- 
ophyceae  (third  year).  The  prevalence  of 
ntens  in  the  first  year  may  have  been  due  to 
ater  introduced  during  the  dredging  process, 
•r-celled  species  appeared  toward  the  end  of 
udy  period.  The  Shannon- Weaver  diversity 
showed  irregular  seasonal  variation  (0.1-1.3); 
eased  during  the  diatom  dominance  in  1977- 
but  decreased  toward  the  end  of  the  study, 
restsee  had  a  steep  shoreline  lacking  a  wide 
r  of  reeds,  so  that  birds  seldom  were  seen  in 
ke  and  thus  their  contribution  as  a  transport 
must  have  been  small.  (Rochester-PTT) 
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TRIAL   ASPECTS   OF   RECREATIONAL 

ER  QUALITY  OF  LAKES  IN  THE  TYRO- 

iALPS, 

imary  bibliographic  entry  see  Field  5B. 
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SCION  AND  RECOLONTZATION: 
"ESSES  REGULATING  ZOOPLANKTON 
LMICS  IN  A  COOLING  RESERVOIR, 

oah  River  Ecology  Lab.,  Aiken,  SC. 
imary  bibliographic  entry  see  Field  5C. 
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IZOANS  IN  THE  COOLING  WATER  CIR- 
5  OF  A  POWER  PLANT, 

icite    de    France,    Chatou.    Direction    des 

!  et  Recherches. 

unary  bibliographic  entry  see  Field  8C. 
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TIONSHIP  BETWEEN  BIOLOGICAL 
CHEMICAL  INDICATORS  OF  SURFACE 
»  QUALITY, 

Rijksuniversiteit  (Belgium).  Lab.  for  Biolog- 

search  in  Aquatic  Pollution. 

imary  bibliographic  entry  see  Field  5A. 
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-lENTATlON  PONDS  AS  THE  WATER 
TMENT  SYSTEM  IN  THE  PEAT  PRO- 
ION  AREAS  AND  THEIR  EFFECT  ON 
WATER  QUALITY  AND  PLANKTON 
•lUNTTrES, 

%  Jyvaskyla  (Finland).  Research  Dept. 
nmary  bibliographic  entry  see  Field  5G. 
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OSURE  EXPERIMENTS  TO  TEST  EF- 
>  OF  LOG  STORAGE  ON  A  LARGE  SAL- 
D  PRODUCING  LAKE:  WATER  QUAL- 
ND  ZOOPLANKTON  DENSITY, 

Columbia  Univ.,  Vancouver, 
"nary  bibliographic  entry  see  Field  4C. 
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ROTROPHIC  BACTERIAL  ACTTVLTY 
I  TWO  CANADIAN  SHIELD  LAKES  OF 
kR^NJJ>H:  MEASUREMENT  OF  PHO- 
NTHETICALLY  PRODUCED  EXTRA- 
;LAR  ORGANIC  CARBON  UPTAKE  BY 
"-SION  CHAMBER  TECHNIQUE, 
I  National  de  la  Recherche  Scientifique, 
•  oy  (Quebec). 
n»y  bibliographic  entry  see  Field  7B. 


ROnTROPHIC  BACTERIA:  HOW  DO 
Trr  rVTJ°  LIMITED  SUBSTRATES  IN 
dv "^SYSTEMS.  STUDIES  ON  REGU- 
«Y  MECHANISMS, 

«ncl(-lnst.  fuer  Limnologie  zu  Ploen  (Ger- 

*+  Abt.  Mikrobenoekologie. 
**<*.  and  Y.  Sako. 

»J»le  Vereinigung  fuer  Theoretische  und 
Limnologie.  Verhandlungen 


IVTLAP,  Vol.  23,  No.  3,  p  1815-1820,  October 
1988.  3  fig,  2  tab,  15  ref. 

Descriptors:  *Bacterial  physiology,  *Metabolism, 
•Heterotrophic  bacteria,  "Limnology,  *Enzymes, 
Radioactive  tracers,  Pluss-See,  Germany,  Plank- 
ton, Physiological  ecology,  Carbohydrates. 

Qualitative    regulation    of   bacterial    metabolism, 
unlike  quantitative  regulation,  involves  changes  in 
the  activities,  not  the  amounts,  of  enzymes  through 
interaction  with  a  class  of  metabolites  known  as 
'enzyme  modulators'  or  'enzyme  effectors.'  Posi- 
tive effectors  increase  enzyme  activity,  whereas 
negative  effectors  inhibit  it.   Qualitative  enzyme 
regulation  is  the  fastest  and  most  sensitive  mecha- 
nism of  metabolic  regulation  of  ecological  signifi- 
cance.  Phosphenolpyruvate  (PEP)-carboxylase  is 
of  the  most  important  carboxylating  enzymes  not 
only    in    photosynthesis,    but   in   other   forms   of 
carbon  assimilation.  The  ecophysiological  role  of 
this  enzyme  was  investigated  by  studying  the  car- 
boxylation  of  pyruvate  and  PEP  in  cell  extracts  of 
Klebsiella  strain  8  (Pluss-See),  Enterobacter  aero- 
genes  (D.S.M.  30053),  and  enriched  bacterioplank- 
ton  of  Pluss-See.  Growth  media  (glucose,  fructose, 
and  saccharose  are  the  effectors)  and  generation 
time  have  a  strong  influence  on  the  rate  of  enzyme 
activation.  When  specific  activity  is  high,  a  low 
activation,  decreasing  with  time,  is  observed.  In 
contrast,  when  specific  activity  of  the  enzyme  is 
low,  high  rates  of  activation,  increasing  with  time, 
and  high  concentration  of  the  effectors  are  ob- 
served. A  short  generation  time  (high  growth  rate) 
results  in  a  slight  activation.  With  increasing  gen- 
eration time,  activation  increases  and  the  activator 
constant  decreases,  i.e.,  there  is  an  increasing  affini- 
ty of  the  effector  to   the  enzyme  molecule.   In 
enzyme  extracts  of  Klebsiella,  effectors  raise  the 
low  specific  activity  of  PEP-carboxylase  to  75%  of 
the  high  level  specific  activity.  The  experiments 
simulate  the  natural  conditions  of  the  lake:  the 
specific   activity   of  PEP-carboxylase   in   enzyme 
extracts  of  pelagic  bacteria  from  Pluss-See  is  ex- 
tremely low.  It  is  proposed  that  the  amount  of 
C02  taken  up  depends  on  the  amounts  of  available 
PEP,  derived  from  the  catabolism  of  carbohy- 
drates, amino  acids,  and  other  substrates.  Forma- 
tion of  PEP  proceeds  in  a  variety  of  different 
ways.  The  anaplerotic  sequences  operating  during 
growth  on  C3-compounds  or  precursors  thereof 
always    involve    the    synthesis    of    oxaloacetate 
through  fixation  of  C02.  Thus,  substrate  uptake 
can  be  calculated  from  14C02  uptake.  (Rochester- 
PTT) 
W89-08239 
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HYDROLOGY  AND  ITS  EFFECTS  ON  DISTRI- 
BUTION OF  VEGETATION  IN  CONGAREE 
SWAMP  NATIONAL  MONUMENT,  SOUTH 
CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-07011 


TREE  STANDS  AND  GROUND  VEGETATION 
IN  TWO  WATERSHEDS  IN  THE  NURMES- 
RESEARCH  AREA, 

Joensuu  Forest  Research  Station  (Finland). 
L.  Finer,  R.  Heimala-Raimas,  and  J.  Paivanen. 
Aqua  Fennica  AQFEDI,  Vol.  18,  No.  1,  p  47-60, 
1988.  9  fig,  4  tab,  30  ref. 

Descriptors:  *Forest  watersheds,  *Peat,  ♦Vegeta- 
tion, *Principal  component  analysis,  Trees, 
•Forest  hydrology,  Detrended  correspondent  anal- 
ysis, Peatland,  Tree  stands,  Ground  vegetation, 
Finland. 

Tree  stands  and  ground  vegetation  characteristics 
are  described  for  two  peatland-dominated  water- 
sheds at  the  end  of  a  hydrological  calibration 
period  and  immediately  before  the  forest  drainage 
was  performed  in  the  areas.  According  to  forest 
compartmentwise  ocular  inventory  the  mean  stand 
volume  of  the  mineral  sites  in  the  entire  Koivupuro 
watershed  was  1 17  cu  m/ha  and  28  cu  m/ha  on  the 
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peatland  drainage  area.  The  corresponding  figures 
for  the  Suopuro  watershed  were  102  cu  m/ha  and 
28  cu  m/ha,  respectively.  Altogether,  33  perma- 
nent sample  plots  were  established  to  follow  the 
effects  of  forest  drainage  on  tree  stands  and  ground 
vegetation.  In  the  ground  vegetation  survey  the 
sample  plots  of  different  peatland  site  types  could 
be  separated  with  principal  component  analysis 
(PCA)  and  detrended  correspondence  analysis 
(DCA).  In  the  ordination  of  the  sample  plots,  both 
methods  revealed  tree  cover  and  wetness  dimen- 
sions. (Author's  abstract) 
W89-07717 


PHYTOMASS  OF  SUBMERGED  COMMUNI- 
TIES OF  THE  AHWAR  REGION,  SOUTHERN 
IRAQ, 

Baghdad  Univ.  (Iraq). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-07721 


METAL  SPECIFICITIES  ON  INDUCTION  AND 
BINDING  AFFINITIES  OF  HEAVY  METAL- 
BINDING  COMPLEXES  IN  WATER  HYA- 
CINTH ROOT  TISSUES, 

Kagawa  Univ.,  Takamatsu  (Japan).  Lab.  of  Food 

Hygienics. 

For  primary  bibliographic  entry  see  Field  5B 

W89-07737 


EFFECTS  OF  SALINITY  AND  MOISTURE 
GRADIENTS  ON  NITROGEN  UPTAKE  BY 
SORGHUM  AND  WHEAT, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-07804 


WATER  USE  BY  INTENSIVELY  CULTIVATED 
WILLOW  USING  ESTIMATED  STOMATAL 
PARAMETER  VALUES, 

Sveriges    Lantbruksuniversitet,    Umea.    Dept.    of 
Forest  Site  Research. 
H.  Grip,  S.  Halldin,  and  A.  Lindroth. 
Hydrological  Processes  HYPRE3,  Vol.  3,  No.  1,  p 
51-63,  January-March  1989.  8  fig,  21  ref. 

Descriptors:  *Evapotranspiration,  *Water  use, 
•Natural  use,  *Willow  trees,  *Forest  hydrology, 
•Evaporation,  'Sweden,  Forestry,  Stomatal  tran- 
spiration, Cultivation,  Transpiration,  Estimating 
equations,  Lysimeters. 

Large  land  areas  in  Sweden  are  planned  to  be 
planted  with  high  producing,  short  rotation  forest 
stands  of  willow  in  the  beginning  of  the  1990s. 
Since  willow  is  a  highly  hydrophilic  species,  this 
new  land  use  may  have  strong  implications  on 
water  resources.  To  assess  these  implications, 
evaporation  of  Salix  viminalis  and  Salix  viminalis  x 
caprea  stands  in  lysimeters  was  analyzed  with  the 
simple,  yet  physically  realistic  KAUSHA  model. 
Parameter  values  for  the  Lohammar  equation  were 
deduced  (b  =  100  cu  mAg,  k  sub  max  =  0.01  m/ 
s),  believed  to  be  applicable  to  other  sites.  Simulat- 
ed evaporation  during  the  1980  growth  season  for 
a  normal  stand  with  a  production  of  12  tonnes  of 
dry  matter  per  hectare  per  season  was  526  mm,  of 
which  375  mm  was  transpiration,  56  mm  intercep- 
tion evaporation,  and  95  mm  soil  evaporation.  For 
an  optimally  irrigated  20-tonnes  stand,  the  total 
evaporation  was  584  mm,  of  which  430  mm  was 
transpiration.  As  a  comparison,  Penman  open 
water  evaporation  was  430  mm.  To  avoid  soil 
water  stress  in  the  20-tonnes  stand,  140  mm  was 
needed  as  irrigation,  equivalent  to  25%  of  the 
mean  annual  precipitation.  Since  intensively  culti- 
vated willow  plantations  seemed  to  be  using  much 
water,  it  was  concluded  that  introduction  of  this 
agriforesty  practice  must  be  carefully  planned  to 
make  use  of  this  property,  e.g.  in  biological  filters 
or  in  reclaiming  water-logged  land.  (Author's  ab- 
stract) 
W89-07934 
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RESPONSE  OF  WHEAT,  CANOLA  AND  AL- 
FALFA TO  SIMULATED  ACIDIC  PRECIPITA- 
TION, 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-07951 

PRIMARY  PRODUCTIVITY  OF  A  SHALLOW 
INLET  (PRODUKIONNYE  KHARAKTERISTIK: 
MELKOVODNOI  BUKHTY), 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 

logii  i  Botaniki. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-07971 


Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
K.  T.  Garcia. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4072, 
1988.  65p,  21  fig,  10  tab,  11  ref. 


PLANT-WATER  RELATIONSHIP  IN  BEANS 
(PHASEOLUS  VULGARIS  L.).  I.  SOIL-WATER 
DEPLETION  UNDER  DIFFERENT  IRRIGA- 
TION LEVELS,  (RELACIONES  HIDRICAS  DEL 
POROTO  (PHASEOLUS  VULGARIS  L.).  I.  EX- 
TRACCION  DE  AQUA  DEL  SUELO  BAJO  DI- 
FERENTES  REGIMENES  DE  AGUA  APLI- 
CADA), 

Instituto  de  Investigaciones  Agropecuanas,  San- 
tiago (Chile). 

T.  JuanTosso.  ACt 

Agricultura  Tecnica  (Chile)  AGTCA9,  Vol.  48, 
No.  3,  p  197-205,  July-September  1988.  8  fig,  1  tab, 
20  ref.  English  summary. 

Descriptors:  "Irrigation  effects,  *Soil  water,  ♦Soil- 
water-plant  relationships,  *  Beans,  Soil  profile, 
Saline  soils,  Sprinkler  irrigation,  Soil  water  poten- 
tial, Temporal  distribution,  Soil  moisture  retention. 

Water  content  in  the  soil  profile  was  measured 
during  two  growing  seasons  of  the  bean  plant 
(Phaseolus  vulgaris  L.)  in  a  saline  and  in  a  normal 
soil'  in  1976,  the  soil  was  under  the  Gloria  Pink  cv; 
in  1977,  under  the  Light  Red  cv.  Eight  levels  of 
irrigation  were  established,  using  the  sprinkler  line 
source;  however,  only  four  of  them  are  reported, 
since  adjacent  levels  of  irrigation  showed  small 
difference.  Soil  water  depletion  was  calculated  and 
analyzed  in  relation  to  time,  soil  depth,  level  or 
irrigation,    cultivar,    and    soil    salinity.    Results 
showed  that  beans  extracted  water  down  to  soil 
depths  of  225  cm,  and  about  20  to  50%  came  from 
layers  below  105  cm.  The  highest  values  of  soil 
water  depletion  occurred  in  the  layers  with  highest 
values  of  field  capacity.  A  relatively  low  amount 
of  water  was  extracted  from  the  first  15-45  cm  of 
soil.  Soil  water  extraction  by  roots  is  a  very  dy- 
namic process  that  varied  with:  time  during  the 
growing    season,    soil    depth,    amount    of   water 
present,  and  salt  concentration  in  the  soil  profile. 
As  the  applied  water  increased,  according  to  the 
level  of  irrigation,  the  total  amount  and  the  rate  of 
water  extraction  from  the  soil  profile  increased. 
When  pre-irrigated  to  shallow  depth,  the  rate  of 
soil  water  extraction  in  the  upper  layer  increased. 
Excess  salt  in  the  profile  produced  a  reduction  of 
the  soil   water   depletion,   of  about   34%   in   the 
humid  treatment  and  20%  in  the  dry  treatment 
(without  irrigation).  (Author's  abstract) 
W89-07977 

CANOPY  STORAGE  CAPACITY  AND  ITS  VER- 
TICAL DISTRIBUTION  IN  A  SITKA  SPRUCE 
CANOPY,  re>      ,     JN 

University  of  Strathclyde,  Glasgow  (Scotland). 
Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  2.U. 
W 89-081 18 


SOIL  WATER  IMPROVEMENT  BY  TREES  IN 
THE  RANGELANDS  OF  SOUTHERN  SPAIN, 

Universidad  Complutense  de  Madrid  (Spain). 

For   primary   bibliographic   entry   see   Field   2G. 

W89-08140 
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EFFECT  OF  EROSION-CONTROL  STRUC- 
TURES ON  SEDIMENT  AND  NUTRIENT 
IRANSI'ORT,  EDGKWOOD  CREEK  DRAIN- 
AGE   LAKE  TAHOE  BASIN,  NEVADA,  1981-83, 


Descriptors:  *Nevada,  'Erosion  control,  'Sedi- 
ment transport,  'Nutrients,  Edgewood  Creek, 
Lake  Tahoe,  Highway  effects,  Sediment  load,  Ni- 
trogen, Phosphorus,  Iron,  Particle  size. 

Three  sites  in  the  Edgewood  Creek  basin  with  a 
combined  drainage  area  of  about  1.2  sq  mi  were 
selected    to   assess   the   effect   of  erosion-control 
structures  along  Nevada  State  Highway  207,  on 
sediment  and  nutrient  transport.  The  flow  at  site 
one  is  thought  to  have  been  largely  unaffected  by 
urban  development,  and  was  completely  unaffect- 
ed by  erosion  control  structures.  The  flow  at  site 
two  was  from  a  basin  affected  by  urban  develop- 
ment and  erosion  control  structures.  Site  three  was 
downstream  from  the  confluence  of  streams  meas- 
ured at  sites  one  and  two.  Most  data  on  streamflow 
and  water  quality  were  collected  between  June 
1981  and  May  1983  to  assess  the  hydrologic  char- 
acteristics of  the  three  sites.  As  a  result  of  the 
erosion  control  structures,  mean  annual  concentra- 
tions of  total  sediment  were  reduced  from  about 
24,000  to  about  410  mg/1  at  site  two  and  from 
about  1,900  to  about  190  ml/1  at  site  three.  Sedi- 
ment loads  were  reduced  from  about  240  to  about 
10  tons/year  at  site  two  and  from  about  550  to 
about  110  tons/year  at  site  three.  At  site  one,  in 
contrast,  mean  concentrations  and  loads  remained 
low  throughout  the  study  period.   At  site  two, 
sediment  particle  size  changed  from  predominately 
coarse  prior  to  construction,  to  predominately  fine 
thereafter;  at  site  three,  it  changed  from  about  half 
coarse  sediments  to  predominately  fine.  Mean  con- 
centration and  loads  of  total  iron  also  were  signifi- 
cantly reduced  after  construction  at  sites  two  and 
three,  whereas  mean  concentrations  of  nitrogen 
and  phosphorus  species  did  not  change  apprecia- 
bly. (Author's  abstract) 
W89-07069 

RECONNAISSANCE  INVESTIGATION  OF 
SEDIMENT  DISTRIBUTION,  EROSION,  AND 
TRANSPORT  IN  THE  UPPER  DESCHUTES 
RIVER,  DESCHUTES  COUNTY,  OREGON,  NO- 
VEMBER 1986, 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 

K.  A.  Cameron,  and  J.  J.  Major. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4114, 
1987.  24p,  13  fig,  4  tab,  12  ref. 

Descriptors:  *Dam  effects,  'Trout,  'Sediment 
transport,  'Deschutes  River,  'Ecological  effects, 
'Oregon,  Particle  size,  Spawning,  Sedimentation, 
Gravel,  Rivers. 


transported  bedload  in  the  Deschutes  Ri 
Benham  Falls.  Bank  erosion,  averaging  C 
ft/year,  appears  to  have  started  subseque 
operation  of  Wickiup  Dam  and  may  have 
from  changes  in  the  timing  of  high  and  lo 
Most  of  the  eroded  material  is  fine  grain* 
mm).  Shields'  bedload  transport  criteria 
that  this  sediment  should  move  through  I 
Deschutes  River  and  not  cause  apprecis 
mentation  on  the  channel  bed.  Substanl 
ation  of  river  stage  following  dam  clc 
resulted  in  subaerial  exposure  of  channel 
els  during  the  brown  trout  spawning  seasc 
lasts  from  October  through  December  in 
Deschutes  basin.  This  factor,  combined  w 
of  gravel  in  the  deeper  part  of  the  channe 
to  be  a  major  contributor  to  reductio 
brown  trout  spawning  habitat  in  the  uj 
chutes  River.  (Author's  abstract) 
W  89-07091 


A  preliminary  investigation  of  sediment  distribu- 
tion, erosion,  and  transport  in  the  upper  Deschutes 
River  was  conducted  in  response  to  the  perceived 
problem  that  brown  trout  spawning  gravels  were 
being  rendered  unusable  due  to  an  accumulation  of 
fine-grained  sediment.  Contrary  to  the  contention 
that  channel  gravels  are  being  covered  by  fine- 
grained sediment,  examination  of  the  river  channel 
at  several  sites  indicates  that  bed  sediment  is  gener- 
ally a  thin  veneer  (  <  0.6  ft)  over  local  bedrock^ 
This  thin  sediment  veneer  and  numerous  streambed 
exposures  of  local  bedrock  suggest  that  bed  materi- 
al commonly  is  redistributed  and  that  most  fine- 
grained sediments  probably  have  a  short  residence 
time  and  are  transported  through  the  study  reach. 
The  Shields  criterion  for  bedload  transport  sug- 
gests that  maximum  discharges  for  the  Deschutes 
River  upstream  from  Pringle  Falls  subsequent  to 
the  operation  of  Wickiup  Dam  could  transport  bed 
material  about  20%  layer  (up  to  about  17  mm)  than 
pre-closure  maximum  discharges.  Minimum  dis- 
charges subsequent  to  dam  closure,  however,  ap- 
peared capable  of  transporting  only  particles  about 
one-half  as  large  (up  to  about  6  mm)  as  pre-closure 
minimum  discharges.  Operation  of  Wickiup  Dam 
appears  to  have  had   little  effect   of  the  size  of 


SEDIMENT  TRANSPORT  ON  THE  Ml 
PI  PRODELTA  SHELF,  WINTER  1984, 
Louisiana  State  Univ.,  Baton  Rouge.  Coa 
ies  Inst. 

C.  E.  Adams,  D.  J.  P.  Swift,  and  J.  M.  Cc 
IN:  Preprints  of  Papers  Presented  at 
ACS  National  Meeting.  Vol.  27,  No.  2.  L 
Environmental  Chemistry,  American  Ch< 
ciety,  Washington,  DC.  1987.  p.  158-16 
tab. 

Descriptors:  'Deltas,  'Continental  she 
ment  transport,  'Mississippi  River,  *! 
sediments,  Water  currents,  Flow  dischar| 

Near-bottom  flow  and  its  influence  on 

port  and  deposition  of  deltaic  sedime 

Mississippi  River  have  been  studied  tl 

analysis   of  data   on   cunents,   temper: 

water  transparency.  The  data  are  froi 

mooring    of  two   current    meter-transr 

pairs  located  at  heights  of  1  and  5  m 

seabed.  The  mooring,  located  in  60  m 

km  south  of  the  entrance  to  Southwest  F 

place  for  68  days  from  mid-February  to 

ning  of  May  1984.  Additionally,  wind 

Boothville,  Louisiana  have  been  exami 

bottom  currents  on  the  Mississippi  delt 

not  driven  directly  by  surface  winds 

geostrophic  response  to  wind-driven  ex 

the  surface  plume  of  the  Mississippi  J 

rents  at  1  m  and  5  m  above  the  bottom  a 

polarized  in  an  east-west  direction  and  i 

iodicities  of  2  to  3  days  and  possibly  2C 

suspended  sediment  concentration  rec( 

three  periods  when  suspended  sediment 

tions  and  concentration  gradients  wen 

different.  Very  fine  sand  and  silt  were  d 

short-period,   high-turbidity   events  th. 

correlated  with  lateral  movements  of 

plume,  with  modulation  of  the  suspends 

rain  by  currents  too  weak  to  be  capab 

resuspension  or  with  both.  Coarser  graii 

nents  settling  from  the  Mississippi  Rive 

deposited  across  the  shelf  in  a  relativ 

zone  beneath  the  plume.   Estimates  c 

accumulation  thicknesses  range  from  a 

the  short-period  events  to  nearly  1  m  ft 

depositional  episode.  The  lower  value  i 

with  thickness  of  individual  sediment 

in  cores,  and  the  larger  is  consistent  ' 

accumulations  derived  from  river  floo- 

W89-07234)  (Miller-PTT) 

W89-07275 


NATURAL  RECOVERY  PROCE 
MARINE  SEDIMENT  CONT* 
DURING  OFFSHORE  DRILLING  A( 

Louisiana   State   Univ.,    Baton   Roug< 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Fi( 

W89-07279 


ORGANIC    POLLUTANT    DISTRIB 
MISSISSIPPI  RIVER  DELTA  SEDI1V 

Louisiana  State  Univ.,  Baton  Rouge.  ! 

vironmental  Studies. 

For  primary  bibliographic  entry  see  Fi 
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1CAL  CONTAMINANTS  IN  SEDIMEN- 
PROFILES  OF  CENTRAL  GULF  OF 
X>  ESTUARIES, 

toast  Research  Lab.,  Ocean  Springs,  MS. 
miry  bibliographic  entry  see  Field  5B. 
'302 


[BUTIONS    OF    HALOGENATED    OR- 
COMPOUNDS       IN       ESTUARINE 
St,  BIOTA,  AND  SEDIMENTS, 
ical  Survey,  Denver,  CO. 
nary  bibliographic  entry  see  Field  5B. 
304 


ION  ACTIVATION  ANALYSIS  OF  VERY 
iT  SEDIMENT  ACCUMULATIONS  IN 
INDS  BORDERING  THE  NORTHERN 
3F  MEXICO, 

na  State  Univ.,  Baton  Rouge.  Nuclear  Sci- 

:nter. 

Lnaus 

iprirts  of  Papers  Presented  at  the  194th 

itional  Meeting.  Vol.  27,  No.  2.  Division  of 

mental  Chemistry,  American  Chemical  So- 

Vashington,  DC.   1987.  p.  395-398,   1  tab. 

tor?:  'Sedimentation  rates,  *Sediments, 
1  marshes,  *Neutron  activation  analysis, 
ids,  *Gulf  of  Mexico,  *Soil  horizons,  Accu- 
n,  Rare  earth  elements,  Tracers. 

od  is  discussed  by  which  accurate  data  on 
ediment  rates  can  be  obtained,  using  instru- 
neutron  activation  analysis  for  detecting 
I  soil  horizon  markers  in  newly  formed 
Is.  The  rare  earth  elements  used  in  this 
lysprosium  (Dy)  and  samarium  (Sm),  are 
r  large-scale  environmental  studies  involv- 
!  applications  where  radiotracers  would  be 
ed.  The  sensitivity  of  the  instrumental  neu- 
ivation  analysis  technique  for  dysprosium 
larium  in  environmental  matrices  is  0.2  and 
3Dg  per  g  of  sample,  respectively.  Upon 
of  the  diluted  tracer  spray  with  the  natural 
of  the  marsh,  an  increase  in  pH  causes  a 
vhite  precipitate  to  form  which  extends 
•he  water  column  and  onto  the  bottom 
of  the  water  body.  Each  sample  is  subject- 
neutron  flux  of  greater  than  10  to  the  13th 
l/sq  cm/sec  for  two  minutes.  Analysis  for 
*7  MeV  gamma  ray  of  the  2.33-h  Dy-65  is 
ed  within  5  h,  post  neutron  bombardment, 
itch  of  irradiated  marsh  samples  is  accom- 
by  standards  of  known  Sm,  Dy,  and  Na 
The  net  photopeak  areas  of  the  standards 
pies  are  compared  directly  and  the  microg 
nd  Sm/gm  of  sediment  are  plotted  against 
:h  of  the  sample  from  the  frozen  core.  The 
ccretion  rates  were  obtained  from  salt-  and 
ter  habitats  and  are  recorded  for  the  most 
accumulated  sediments.  Values  range 
I  less  than  1  cm/yr  in  saltwater  habitats  to 
as  6  cm  in  some  freshwater  habitats.  As 
ities  and  organic-inorganic  ratios  of 
Kxumulated  sediment  are  correlated  with 
cretion  rates,  an  important  characteristic 
i  vitality  can  be  used  to  predict  the  near- 
e  of  a  marsh.  The  data  are  unique  in  that 
re  recorded  while  the  stratigraphy  was 
These  stable  soil  horizon  markers  are 
Mid  cover  areas  ranging  from  20  to  400  sq 
«  habitats  in  which  they  reside  remain 
se  rare  earth  markers  can  yield  informa- 
marshland  dynamics  well  into  the  next 
inn-  (See  also  W89-07234)  (Miller-PTT) 


ELEMENTS  IN  GULF  OF  MEXICO 
c  il AND  oySTERS  FROM  THE  NOAA 
S  AND  TRENDS  PROGRAM, 

and  M  Univ.,  College  Station.  Dept.  of 
graphy.  K 

nary  bibliographic  entry  see  Field  5B. 
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DISTRIBUTION  AND  TRANSPORT  OF 
MINOR  ELEMENTS  IN  THE  LOWER  MISSIS- 
SIPPI RIVER,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07320 


LABORATORY  STUDIES  ON  SULFUR  DIA- 
GENESIS  IN  SEDIMENTS  OF  LITTLE  ROCK 
LAKE,  WISCONSIN, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07368 


ANAEROBIC  DEGRADATION  OF  DICHLOR- 
OPHENOL  ISOMERS  IN  FRESHWATER 
POND  SEDIMENTS, 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07372 


EFFECTS  OF  COPPER  ON  SEDIMENT  BIOTA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-07376 


SELECTIVE  EXTRACTIONS  OF  SEDIMENTS: 
PROBLEMS  AND  PROGNOSIS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-07378 


SEDIMENT-PROFILE  CAMERA  STUDY  OF 
MILWAUKEE  HARBOR  SEDIMENTS, 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

L.  F.  Boyer,  and  E.  J.  Shen. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol 

14,  No.  4,  p  444-465,  1988.   10  fig,  2  tab,  33  ref. 

University    of    Wisconsin-Milwaukee    Graduate 

School  Research  Grant  9000  and  PRF  Grant  133- 

H633. 

Descriptors:  *Lake  sediments,  *Sediment-water 
interfaces,  'Photography,  *Harbors,  Remote  sens- 
ing, Benthic  fauna,  Tubificids,  Reflectance,  Envi- 
ronmental gradient,  Milwaukee,  Wisconsin. 

Sediment-profile  photographs  were  taken  at  28  sta- 
tions in  Milwaukee  Harbor,  Wisconsin,  to  remotely 
map  the  sediment  and  the  infaunal  benthic  commu- 
nity patterns  in  an  area  of  low  lithologic  contrast. 
The  depth  of  strong  reflectance  changes  within 
this  sediment  (apparent  Redox  Potential  Disconti- 
nuity-RPD)  increased  away  from  the  harbor  chan- 
nel and  ranged  from  0.25  cm  to  a  maximum  of  4.97 
cm  in  the  southern  harbor.  Microtopographic  relief 
at  the  sediment-water  interface  ranged  from  a  max- 
imum of  3.94  cm  near  the  southern  break  wall  to 
0.22  cm  in  the  central  harbor.  Three  other  param- 
eters decreased  with  distance  from  the  harbor 
channel:  (1)  areal  percentage  of  gas  voids  within 
the  sediment  ranged  from  10.1%  near  Jones  Island 
to  zero  in  the  extreme  northern  and  southern 
harbor;  (2)  depth  of  camera  penetration,  a  measure 
of  bottom  compaction,  ranged  from  full  penetra- 
tion in  the  river  channel  to  <5  cm  in  the  north- 
western and  southwestern  harbor;  (3)  photograph- 
ic estimates  of  the  abundance  of  tubificid  worms 
ranged  from  >  100,000  tubes/square  m  in  the  cen- 
tral harbor  to  <  10,000  tubes/square  m  along  the 
edge  of  the  southern  harbor.  The  photos  were 
classified  into  eight  different  groups  based  on  three 
parameters:  (1)  presence/absence  of  gas  voids,  (2) 
'distinct'  vs  'indistinct'  reflectance  breaks  at  depth 
(RPD),  and  (3)  'high'  (>1  cm)  vs  'low'  (<1  cm) 
boundary  roughness.  The  utility  of  the  system  to 
provide  a  rapid,  remote  assessment  of  a  frequently- 
disturbed  freshwater  benthic  regime  was  demon- 
strated. (Author's  abstract) 
W89-07445 


AGGREGATION  AND  DISAGGREGATION  OF 
FINE-GRAINED  LAKE  SEDIMENTS, 


California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
W.  Lick,  and  J.  Lick. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  4,  p  514-523,   1988.  6  fig,   1  tab,  25  ref. 

Descriptors:  "Lake  sediments,  *Flocculation,  ♦Dis- 
persion, *  Particle  size,  Sediment-water  interfaces, 
Fluid  dynamics,  Shear  stress,  Sediment  concentra- 
tion, Density,  Sedimentation,  Theoretical  analysis. 

The  effects  of  fluid  shear  and  sedimentation  con- 
centration on  the  aggregation,  and  especially  disag- 
gregation, of  fine-grained  sediments  in  lake  waters 
continues  to  be  an  important  research  area.  Previ- 
ous studies  have  shown  that  the  steady-state 
median  floe  size  decreases  as  the  shear  stress  in- 
creases and  also  decreases  at  the  suspended-sedi- 
ment concentration  increases.  Here,  the  time  rate 
of  change  of  the  particle-size  distribution  as  affect- 
ed by  aggregation  and  disaggregation  due  to  fluid 
shear  and  to  collisions  between  particles  is  consid- 
ered from  a  theoretical  point  of  view.  Approximate 
values  for  the  coefficients  appearing  in  the  rate 
equation  and  their  dependence  on  floe  diameter, 
shear  stress,  and  density  were  determined.  In  order 
to  explain  the  observed  decrease  in  floe  size  as  the 
sediment  concentration  increases,  the  theoretical 
analysis  requires  disaggregation  due  to  three-body 
collisions.  The  theory  does  not  require  disaggrega- 
tion due  to  fluid  shear.  For  the  present  range  of 
parameters,  fluid  shear  seems  to  have  a  negligible 
direct  effect  on  disaggregation,  while  collisions 
between  particles  (possibly  due  to  shear  but  also 
due  to  differential  settling  and  Brownian  motion) 
are  the  dominant  mechanism  for  disaggregation. 
(Author's  abstract) 
W89-07449 


PALAEOMAGNETIC  AND  210PB  ESTIMATES 
OF  SEDIMENTATION  IN  LAKE  TURKANA, 
EAST  AFRICA, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Geophysics. 
C.  E.  Barton,  and  T.  Torgersen. 
Palaeogeography,  Palaeoclimatology,  Palaeoeco- 
logy,  Vol.  68,  No.  1,  p  53-60,  November  1988.  3 
fig,  1  tab,  17  ref.  NERC  Grant  GR3/3552  and 
NSF  Grant  EAR  8119464. 

Descriptors:  'Sedimentation,  *Lakes,  'Paleolimno- 
logy,  *Lead  radioisotopes,  'Radioactive  dating, 
♦Africa,  Geochemistry,  Cores,  Sedimentation 
rates,  Closed  basins,  Interstitial  water. 

Sediment  cores  from  Lake  Turkana  preserve  a 
record  of  the  historical  geomagnetic  secular  varia- 
tion in  this  part  of  East  Africa,  and  therefore  can 
be  used  to  estimate  sedimentation  rates  within  the 
lake.  The  results  are  supported  by  estimates  based 
on  lead-210  measurements  in  several  cores  and 
annual  lamination  counts  in  one  core,  and  indicate 
a  very  high  sedimentation  rate-about  1  cm/yr  (0.2 
g/square  cm/yr)  during  the  last  few  hundred 
years.  A  single  radiocarbon  age  from  near  the  base 
of  a  12-m  core  from  the  south  basin  gave  an 
average  sedimentation  rate  of  0.19  cm/yr  over  the 
last  5600  years.  It  was  concluded  that  the  present 
lake  and  drainage  pattern  are  very  young,  the 
present-day  flow  of  the  Omo  River  into  the  lake  is 
not  a  permanent  feature  of  the  basin,  and  that  a 
high  lake  level  postulated  at  around  3500  years  ago 
is  unlikely  (though  not  ruled  out).  The  very  rapid 
accumulation  rate  of  sediment  and  burial  of  inter- 
stitial water  in  Lake  Turkana  provide  an  excellent 
opportunity  to  study  the  geochemistry  of  closed- 
basin  lake  evolution.  (Author's  abstract) 
W89-07469 


SEDIMENTOLOGY,  POLLEN,  SPORES  AND 
DIATOMS  OF  A  148  M  DEEP  MIOCENE 
DRILL  HOLE  FROM  OKU  LAKE,  EAST  CEN- 
TRAL NIGERIA, 

Centre    National    de    la    Recherche    Scientifique, 

Marseille  (France).  Lab.  de  Palynologie. 

J.  Medus,  M.  Popoff,  E.  Fourtanier,  and  M.  A. 

Sowunmi. 

Palaeogeography,    Palaeoclimatology,    Palaeoeco- 

logy,  Vol.  68,  No.  1,  p  79-94,  November  1988.  7 

fig,  1  tab,  43  ref. 
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Field  2— WATER  CYCLE 

Group  2J— Erosion  and  Sedimentation 


Descriptors:  *  Lakes,  'Paleohmnology,  'Sedimen- 
tology,  'Palynology,  'Core  drilling,  'Nigeria, 
Pollen,  Spores,  Diatoms,  Geologic  units,  Geologic 
history,  Paleoclimatology. 

The  Oku  Lake  series  in  Nigeria,  to  the  northeast  of 
Makurdi,   comprise   about    148   m   of  continental 
deposits  resting  on  folded  Cretaceous  marine  sedi- 
ments of  the  Benue  Trough.  An  oblique  core,  192 
m  long,   included  four  different  lithologic   units, 
from    bottom    to    top--(l)    clays    and    sandstones 
weathered  at  the  top;  (2)  gray  to  black  massive  and 
laminated  muds,  with  alternating  oxidized  levels, 
(3)  green  to  white  muds;  covered  with  (4)  reddish 
mixed  clay  and  sand.  These  units  correspond  to 
four  environmental  stages  for  the  Oku  Lake:  (a)  a 
shallow-water  lake,  subaerially  exposed  during  the 
development  of  a  thick  paleosol;  (b)  an  open  lacus- 
trine   environment    influenced    by    low    episodic 
water  levels;  (c)  littoral  margin  and  flats;  and  (d) 
an  emergent  phase.   The  penological   sequence 
which  appears  continuous  through  the  black  muds 
is  interpreted  as  a  transition  from  an  open  lacus- 
trine environment  to  a  thicker  boggy  forested  area 
and  then  to  a  poorly-drained  grassland  vegetation. 
The  diatom  floras  show  parallel  trends  and  indi- 
cate that  the  age  could  range  from  Late  Miocene 
to  Early  Pliocene.  However,  on  the  basis  ot  the 
climatic  interpretation  proposed,  a  late  Miocene 
age  was  adopted.  (Author's  abstract) 
W89-07470 

INTERREGIONAL  COMPARISON  OF  ALLU- 
VIAL STREAM  CHANNEL  MORPHOLOGY: 
GREAT  PLAINS  VERSUS  CENTRAL  LOW- 
LANDS, 0  .      ,     ,  „  ... 

Indiana  Univ.  at  Bloomington.  School  of  Public 
and  Environmental  Affairs.  _         _ 

For  primary  bibliographic  entry  see  Field  2b. 
W89-07551 

CYSTS  AND  SEDIMENTS:  GONYAULAX  PO- 
LYEDRA  (LINGULODINIUM  MACHAERO- 
PHORUM)  IN  LOCH  CHERAN, 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 

(England).  Dept.  of  Biology. 

J.  Lewis.  ... 

Journal  of  the  Marine  Biological  Association  of  the 

United  Kingdom  JMBAAK,  Vol.  68,  No.  4,  p  701- 

714,  November  1988.  11  fig,  29  ref.  NERC  Grant 

GR3/5511. 

Descriptors:  *Gonyaulax,  *Dinoflagellates,  'Estu- 
arine  environment,  'Ecological  distribution, 
•Marine  sediments,  'Scotland,  Population  density, 
Aquatic  populations,  Comparison  studies,  Lakes, 
Sampling. 

The    distribution    of    Lingulodinium    machaero- 
phorum  and  a  calcareous  Scrippsiella  cyst  were 
investigated  in  Loch  Creran  (west  coast  of  Scot- 
land) in  comparison  with  the  distribution  of  fine 
grained  sediments.  A  water-column  survey  showed 
the  abundance  of  Gonyaulax  polyedra  (the  motile 
thecate  stage)  to  be  highest  in  the  upper  loch  and 
at  the  head  of  the  lower  loch.  In  the  region  of  this 
high  thecate  cell  abundance,  cyst  densities  in  the 
sediment  showed  no  relation  to  grain  size  distribu- 
tion, remaining  uniformly  high.  In  the  other  areas 
of  the  loch,  sediment  cyst  densities  increased  with 
increasing  amounts  of  the  fine  grained  fraction  in 
the  sediment  with  a  plateau  of  cyst  numbers  when 
50-60%  of  the  sediment  was  less  than  63  microme- 
ters. The  calcareous  Scrippsiella  cyst  showed  a 
similar  distribution  but  no  plateau  of  numbers  was 
reached.   Numbers  of  whole   Lingulodinium   ma- 
chaerophorum  calculated  for  the  whole  loch  (250 
times  10  to  the  9th  power  cysts  in  the  top  1  cm)  is 
higher  than  previously  estimated,  further  empha- 
sizing the  size  of  the  cyst  pool  in  Loch  Creran. 
(Author's  abstract) 
W89-07621 

PREDICTIVE  MODEL  FOR  RESUSPENSION 
AND  DEPOSITION  OF  BOTTOM  SEDIMENT 
IN  A  LAKE.  „   _,     ..  ,     .     . 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station.  dj.ij-iu 

I  or  primary  bibliographic  entry  see  Held  in. 

WK9-07730 


MOLECULAR  WEIGHT  DISTRIBUTION  OF 
ORGANIC  PHOSPHORUS  IN  LAKE  SEDI- 
MENTS, „  „    .      ,, 

Chiba  Prefectural  Lab.  of  Water  Pollution  (Japan). 
For  primary  bibliographic  entry  see  Field  2H. 

W89-07732 

EFFICIENT  CONTROL  OF  CROPLAND  SEDI- 
MENT: STORM  EVENT  VERSUS  ANNUAL  AV- 
ERAGE LOADS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Economics  and  Rural  Sociology. 

For   primary   bibliographic   entry   see   Field   4D. 

W89-07753 

FIELD  STUDY  ON  TURBIDITY  CURRENTS 
INITIATED  FROM  SPRING  RUNOFFS, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

K.  Chikita.  ^    ,,  ,    ,. 

Water  Resources  Research  WRERAO,  Vol.  25 
No.  2,  p  257-271,  February  1989.  14  fig,  2  tab,  27 
ref. 

Descriptors:  'Turbidity  currents,  'Reservoirs, 
'Hydrodynamics,  'Runoff,  'Suspended  sediments, 
Velocity  Temperature,  Froude  number,  Richard- 
son number,  Reynolds  number,  Drag,  Shear  stress. 

The   hydrodynamics   of  turbidity   currents   from 
spring  runoffs  of  an  influent  river  is  examined  by 
measuring  velocity,  water  temperature,  and  con- 
centration of  suspended  sediment  in  a  reservoir. 
Cross-sectional  measurements  of  turbidity  currents, 
made  from  a  bridge,  shows  the  effect  of  centrifugal 
force  on  the  downstream  movement.  This  is  due  to 
considerable  meandering  of  the  old  river  channel. 
The  turbidity  currents,  initiated  at  high  sediment 
concentration  of  1,700  mg/L,  were  bifurcated  into 
an  underflow  and  some  interflows  in  the  down- 
stream   reach,    because    of   the    relatively    dense 
bottom  water  of  the  reservoir.  The  lower  layer  ot 
turbidity  currents  exhibits  a  log  linear  relationship 
between  dimensionless  velocity  and  height  under  a 
hydraulically  smooth  condition.  The  velocity  dis- 
tribution in  the  upper  and  lower  layers  could  be 
explained   by   overall   Richardson   number.    I  wo 
drag  coefficients,   related   with   shear   stresses   at 
bottom  bed  and  interface,  generally  decrease  with 
increasing  densimetric  Froude  number,  but  are  in- 
dependent of  Reynolds  number.  The  conditions  ot 
sediment  deposition  and  erosion  by  turbidity  cur- 
rents  can   be   explained   by   using   the   extended 
Shields  diagram.  (Author's  abstract) 
W89-07761 


size  of  water  stable  aggregates  The  e 
momentum  balance  showed  a  higher  pre 
impact  energy  and  momentum  in  th« 
splash  droplets  as  the  impact  energy 
This  suggests  that  kinetic  energy  is  not 
indicator  of  the  erosivity  of  rain  dropt 
creasing  horizontal  velocity  of  the  targe 
to  simulate  the  effect  of  wind,  more  spla 
were  formed  and  accounted  for  even  r 
portions  of  the  impact  energy.  A  similar 
found  with  sloping  targets,  though  the 
mass  was  not  affected.  (Author's  abstrac 
W89-07807 


HYDRODYNAMIC  DESCRIPTION I  OF 'THE 
EROSIONAL  DEVELOPMENT  OF  DRAINAGE 
PATTERNS, 

Genoa  Univ.  (Italy).  Inst,  of  Hydraulics 

For  primary  bibliographic  entry  see  Field  2b. 

W89-07767 


FORMATION  AND  CHARACTERISTICS  OF 
SPLASH  FOLLOWING  RAINDROP  IMPACT 
ON  SOIL,  ,  _  .,  _  . 

Reading  Univ.  (England).  Dept.  of  Soil  Science. 
H.  Ghadiri,  and  D.  Payne. 

Journal  of  Soil  Science  JSSCAH,  Vol.  39,  No.  4,  p 
563-575,  December  1988.  8  fig,  5  tab,  14  ref. 

Descriptors:  'Soil  erosion,  'Rainfall  impact,  'Pho- 
tography, Rain,  Kinetic  energy,  Slopes. 

Splash  droplet  characteristics  were  studied  using 
cine-photography  and  a  simple  droplet  collection 
method  to  examine  the  splash  of  water  films,  drop- 
lets and  soil  particles,  their  size,  number,  velocity 
and  spatial  distribution  and  the  effects  of  factors 
like  the  mass  and  velocity  of  the  impacting  drops, 
wind  and  slope  of  target.  Two  sizes  of  falling  drop, 
two  heights  of  fall  and  a  number  of  target  materials 
including  soil,  sand,  water  and  rotating  sandpaper 
were  used.  For  a  6  mm  drop  falling  at  near  termi- 
nal velocity  about  5000  splash  droplets  were  col- 
lected ranging  in  size  from  10  micrometers  to  more 
than  3  mm  in  diameter.  The  amount  of  soil  material 
carried  by  splash  droplets  was  much  less  in  the 
presence  of  surface  water  and  increased  with  the 


IMPROVED  METHODS  FOR  THE  N 
MENT  OF  PO210,  PB210,  AND  RA2M 

Massachusetts  Inst,  of  Tech.,  Cambridg 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Fie 

W89-07827 


DIAGENESIS  IN  SUBRECENT  MAS 
MENTS  IN  THE  EASTERN  SCHELD 
WEST  NETHERLANDS, 

Utrecht   Rijksuniversiteit   (Netherland 

Earth  Sciences. 

O.  Oenema. 

Netherlands  Journal  of  Sea  Researcl 

Vol.  22,  No.  3,  p  253-265,  October  V 

tab,  64  ref. 

Descriptors:  'Diagenesis,  'Marine 
•Sediments,  'Mineralization,  *Estu 
Netherlands,  Sampling,  Interstitial  wai 
variation,  Diffusion,  Organic  compou 
nium,  Phosphates,  Fluctuation,  Tidal  fl 

The  diagenesis  in  fine-grained  sedim 

300  to  400-years-old  Dunkirk  deposit 

the  intertidal   flat,   was  studied   at  a 

Eastern  Scheldt.  A  new  in  situ  pore 

pling  technique  that  allowed  repeatec 

exactly  the  same  place  was  used  to 

seasonal  fluctuations  in  interstitial  wa 

tion  Concentrations  of  organic  carbot 

nitrogen  (C/N  =  19),  phosphorus  (500 

g)and  manganese  (250  micrograms/g) 

cent  anoxic  sediments  were  low,  prot 

they   had   already   been   depleted   d 

stages  of  diagenesis.  Rates  of  organic 

eralization  by  sulfate  reduction  (0.1  n 

and   rates  of  nutrient  regeneration 

orders  of  magnitude  lower  than  in 

grained    sediments    elsewhere    in 

Scheldt.  Pore  water  NH4(  +  )  and 

concentrations  were  controlled  by  r 

uptake  by  Zostera  noltii  and  sedn 

exchange.  During  the  summer,  the  u 

ed  the  mineralization  rate  at  0  to  5  ci 

tion  and  diffusion  processes  dominate 

in  the  NH4(  +  )  and  sum  of  P04  r. 

other  seasons.  Dissolved  manganese 

centrations  showed  a  typical  subsur 

at  0  to  3  cm,  and  low  (<  5  micromol 

tions  below  this  depth.  Dissolved  it 

tions  were  probably  controlled  by  tr 

iron  sulfides,  and  manganese  probabl 

bility  of  Mn,  Ca-carbonate.  (Author'; 

W89-07833 


ANAEROBIC  BIODEGRADATK 
DICHLOROPHENOL  IN  FRESHV 
SEDIMENTS  AT  DIFFERENT 
TURES, 

Georgia  Univ.,  Athens.  Dept.  of 
For  primary  bibliographic  entry  see 
W89-07858 


MODELING  THE  PROCESS  OF 
FORMATIONS  IN  FINE-  AN 
GRAINED  SOILS, 

A.  K.  Khapaeva,  S.  Y.  Pavlov,  and 

Shurygin. 

Hydrotechnical  Construction  HYt 

No.  5,  p  295-299,  November  1988. 

ref    Translated    from    Gidrotekhni 

telstvo,  No.  5,  p  35-38,  May  1988. 
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plors.  'Hydraulic  models,  'Channel  erosion, 
icni  erosion,  'Particle  size,  'Channel  mor- 
y.  Sediment  transport,  Flow  velocity.  Fluid 
lies,  Hydraulic  properties,  Streamflow, 
:  number,  Reynolds  number,  Flow  profiles, 
ilic  similitude. 

(vide  similitude  of  erodible  channels,  it  is 
ly  to  determine  similitude  of  the  transport 
solid  phase,  which  depends  on  the  ratio  of 
:rage  flow  velocity  to  the  noneroding  flow 
■  with  a  wave  structure  of  the  bed  and  on 
io  of  the  hydraulic  radius  to  the  average 
:r  of  the  erodible  material,  figuring  in  the 
less  conditions.  To  find  the  region  of  simili- 
iboratory  investigations  were  conducted  in 
the  distribution  of  the  average  vertical  flow 
f  over  the  width  of  a  straight  channel  was 
as  a  function  of  the  Froude  number  and 
ent  of  hydraulic  resistance  in  the  regions 
with  respect  to  the  Reynolds  number.  The 
Rations  were  conducted  in  an  experimental 
e  flume  23  m  long  and  2.3  m  wide.  Artifi- 
arepared  sand  with  an  average  diameter 
9  the  prototype  was  used  as  the  erodible 
1.  Results  showed  that  the  qualitative  pic- 
I  erosion  of  the  channels  was  the  same: 
the  experiments,  the  canals  widened  and 
L  Tne  dependence  of  intensity  of  planar 
ig  of  the  channel  on  the  linear  scale  was 
ly  traced.  This  effect  can  be  explained  by 
analyses  showing  that  the  sediment  concen- 
of  the  flow,  largely  determining  the  rate  of 
ation,  is  inversely  proportional  to  the  hy- 
radius.  (Friedmann-PTT) 
'873 


TS  OF  ROAD  AND  BRIDGE  CON- 
TION  ON  THE  BANK-ROOT  MACRO- 
DC  INVERTEBRATES  OF  A  SOUTH- 
IGERIAN  STREAM, 

Jniv.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 

mary  bibliographic  entry  see  Field  4C. 
■921 


■TRY  AND  CONCENTRATION  OF  SUS- 

U>  SOLIDS   IN  THE   UPPER   RHONE 

BY  CONTINUOUS  FLOW  CENTRIFU- 

i  Univ.  (Switzerland).  Mass  Spectrometry 

raary  bibliographic  entry  see  Field  7B. 
'935 


SPLASH  EROSION  UNDER  SOLE  AND 
MIXED  CROPPING  SYSTEMS  IN  SOUTH- 
WESTERN NIGERIA, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Agricultural  En- 
gineering. 
G.  E.  Osuji. 

Journal  of  Environmental  Management 
JEVMAW,  Vol.  28,  No.  1,  p  1-9,  January  1989.  6 
tab,  13  ref. 

Descriptors:  'Soil  erosion,  'Cover  crops,  'Nigeria, 
Erosion  control,  Rainfall  intensity,  Crop  produc- 
tion, Maize,  Kinetic  energy,  Rainfall-runoff  rela- 
tionships. 

Splash  erosion  was  studied  during  the  first  crop- 
ping season  (April  to  July)  of  1985  under  sole  and 
mixed  cropping  systems  on  an  alfisol  in  south- 
western Nigeria.  The  treatments  (sole  maize,  sole 
cowpea-maize  intercrop  and  a  bare  fallow)  were 
replicated  three  times  in  a  randomized  complete 
block  design  on  5  m  by  4  m  runoff  plots.  The  total 
rainfall  during  the  period  of  study  was  751.8  mm. 
The  highest  daily  rainfall  was  130.5  mm  with  a 
maximum  30  minute  intensity  of  91.4  mm  per  hour 
and  a  total  kinetic  energy  of  2762  J/sq  m.  Splash 
erosion  in  the  treatments  was  in  the  order  of  bare 
fallow  >  sole  maize  >  cowpea/maize  >  sole 
cowpea.  There  was  no  significant  difference  be- 
tween rates  of  splash  erosion  under  sole  cowpea 
and  splash  erosion  under  cowpea-maize  intercrop. 
However,  the  differences  between  these  and  splash 
erosion  under  sole  maize  were  highly  significant. 
The  cowpea  and  cowpea-maize  treatments  provid- 
ed better  soil  cover  and  lower  soil  loss  per  unit 
area  than  the  sole  maize  treatment.  While  total  soil 
loss  from  sole  maize  was  5.0  tonnes/ha,  total  soil 
loss  from  sole  cowpea  and  cowpea-maize  intercrop 
was  2.1  and  2.5  tonnes/ha,  respectively.  A  nega- 
tive correlation  was  obtained  between  rates  of 
splash  erosion  and  percentage  cover,  while  rate  of 
splash  erosion  was  positively  correlated  with  both 
maximum  30  minute  intensity  and  average  intensi- 
ty. There  was  a  very  low  positive  correlation 
between  splash  erosion  under  the  different  covers 
and  rainfall  kinetic  energy.  The  correlation  coeffi- 
cients were  0.25,  0.27,  and  0.58  for  cowpea, 
cowpea/maize  and  maize,  respectively.  (Author's 
abstract) 
W89-07974 


EFFECTS   OF   DETENTION   BASINS   ON   IN- 
STREAM  SEDIMENT  MOVEMENT, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

For  primary   bibliographic   entry   see   Field   4D. 
W89-08116 


Chemical  Processes — Group  2K 

average.  The  total  erosion  rate  (973  t/sq  km/yr)  is 
1.7  times  greater  than  that  of  the  Ganges.  Up- 
stream, the  Yamuna  removes  1.04  mm/yr  of  the 
basin  surface;  the  removal  rate  decreases  down- 
stream to  0.19  mm/yr  at  Allahabad,  the  point  of 
confluence  with  the  Ganges.  (Author's  abstract) 
W89-08122 

2K.  Chemical  Processes 


HYDROGEOLOGY  AND  WATER  QUALITY 
OF  THE  CATOCTIN  MOUNTAIN  NATIONAL 
PARK  AREA,  FREDERICK  COUNTY,  MARY- 
LAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-07003 


GROUND-WATER  QUALITY  IN  EAST-CEN- 
TRAL NEW  JERSEY  AND  A  PLAN  FOR  SAM- 
PLING NETWORKS, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07004 


WATER  QUALITY  OF  SELECTED  LAKES  IN 
MOUNT  RAINIER  NATIONAL  PARK,  WASH- 
INGTON, WITH  RESPECT  TO  LAKE  ACIDIFI- 
CATION, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07010 


RESULTS  OF  EXTERNAL  QUALITY-ASSUR- 
ANCE PROGRAM  FOR  THE  NATIONAL  AT- 
MOSPHERIC DEPOSITION  PROGRAM  AND 
NATIONAL  TRENDS  NETWORK  DURING 
1985, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W 89-07060 


WATER  QUALITY  OF  CEDAR  CREEK  RESER- 
VOIR IN  NORTHEAST  TEXAS,  1977  TO  1984, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-07062 


LMINATION  OF  THE  STABILITY  OF 
5  ON  A  SLOPE  WITH  A  GIVEN  PROB- 
IY  OF  DETACHMENT, 

tfikhalev,  and  K.  K.  Duskaev. 
echmcal  Construction  HYCOAR,  Vol.  22, 
p  174-178,  September   1988.  2  fig,  5  ref. 
ited  from  Gidrotekhnicheskoe  Stroitel'stvo, 
J  29-31,  March  1988. 

rtors:  'Slope  stability,  'Mathematical  analy- 
ocks,  'Probabilistic  process,  USSR,  Bank 
Mion,  Slope  degradation. 

Mity  of  particles  of  the  material  composing 
nels  of  rivers  and  canals  depends  on  many 
-  the  majority  of  which  have  a  random 
er.  A  determination  of  the  stability  of  parti- 
the  bottom  and  on  the  slope  with  a  given 
ility  of  detachment  is  an  urgent  problem  of 
echnical  construction.  For  this  purpose,  ex- 
ntal  investigations  of  fluvial  processes  were 
«1  m  the  laboratory.  The  stability  of  parti- 
tne  bottom  was  estimated  by  the  probabili- 
■heir  detachment  P,  which  is  equal  to  the 
■the  number  of  particles  that  vacated  the 
mesof  the  investigated  stretch,  to  their  total 
'  >n  its  surface  layer.  Probability  equations 
eveloped  and  tested.  Laboratory  investiga- 
te conducted  and  then  refined  for  bank 
»n  of  a  railroad  bed  during  its  design  and 
iction  (VerNooy-PTT) 


CHEMICAL  AND  SEDIMENT  MASS  TRANS- 
FER IN  THE  YAMUNA  RIVERA  TRIBUTARY 
OF  THE  GANGES  SYSTEM, 

Gujarat  Oil  and  Natural  Gas  Commission,  Gand- 
hinagar  (India). 

P.  K.  Jha,  V.  Subramanian,  and  R.  Sitasawad. 
Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 
p  237-246,  December  30,  1988.  5  fig,  3  tab,  17  ref. 

Descriptors:  'Weathering,  'Erosion  rates,  'Sedi- 
ment transport,  'Solute  transport,  'Yamuna  River, 
India,  Monsoons,  Sediment  load,  Tributaries, 
Chemical  properties,  Suspended  solids. 

Maximum  mass  transfer  in  the  Yamuna  River,  a 
tributary  of  the  Ganges  system,  takes  place  during 
the  monsoon  season.  The  sediment  load  constitutes 
58-86%  of  the  total  load  carried  by  the  river 
depending  upon  the  sites.  Tributaries  are  chemical- 
ly more  active  than  the  mainstream.  The  total  load 
of  the  river  seems  to  be  controlled  by  lithology.  At 
Allahabad,  the  Yamuna  carries  42  million  tons 
dissolved  chemical  load  and  64  million  tons  sedi- 
ment load  to  the  Ganges  River.  The  total  suspend- 
ed matter/total  dissolved  sediment  ratio  shows  that 
upstream  physical  weathering  is  more  dominant 
than  chemical  weathering.  The  negative  relation 
between  basin  area  and  total  erosion  rate  and  the 
positive  relation  between  the  chemical  and  sedi- 
ment erosion  in  the  Yamuna  basin  is  in  agreement 
with  the  global  trend.  The  average  chemical  ero- 
sion rate  (165  t/sq  km/yr)  of  the  Yamuna  is  much 
higher  than   that  of  the  Ganges  and  the   Indian 


CHEMICAL  CHARACTERISTICS  OF  WATER 
IN  THE  SURFICIAL  AQUIFER  SYSTEM, 
DADE  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 
W.  H.  Sonntag. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4080, 
1987.  42p,  4  fig,  7  tab,  2  plates,  21  ref. 

Descriptors:  'Water  quality,  'Geochemistry, 
'Water  pollution  sources,  'Aquifers,  'Dade 
County,  'Florida,  'Groundwater  quality,  Dis- 
solved solids,  Sodium,  Chlorides,  Minerals,  Geo- 
hydrology,  Color,  Fluoride,  Iron,  Water  analysis, 
Chemical  analysis. 

Geohydrologic  test  drilling  was  conducted 
throughout  Dade  County  to  describe  the  chemical 
characteristics  of  water  from  geohydrologic  units 
in  the  surficial  aquifer  system.  Water  quality  analy- 
sis of  samples  collected  from  the  test  wells  com- 
pleted in  central  Dade  County  indicates  that  the 
Biscayne  aquifer  (unit  A),  the  upper  clastic  unit  of 
the  Tamiami  Formation  (unit  B),  and  parts  of  a 
limestone,  sandstone,  and  sand  unit  of  the  Tamiami 
Formation  (unit  C)  have  been  effectively  flushed 
of  residual  seawater,  and  contain  primarily  calcium 
bicarbonate  groundwater.  The  lower  parts  of  unit 
C  and  the  lower  clastic  unit  of  the  Tamiami  For- 
mation (unit  D)  primarily  contain  calcium-sodium 
bicarbonate  or  sodium  bicarbonate  type  water.  An 
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analysis  of  variance  test  indicates  that  water  in 
units  A  and  B  is  not  significantly  (0.05  probability 
level)  different  in  composition.  Mean  concentra- 
tions of  dissolved  solids,  sodium,  and  chloride  are 
significantly   different   between    units   A   and   C, 
whereas  mean  concentrations  of  dissolved  solids, 
calcium,  sodium,  and  chloride  are  significantly  dif- 
ferent between  units  A  and  D.  Groundwater  in  the 
surficial    aquifer    system    in    northwestern    Dade 
County  is  more  mineralized  than  groundwater  that 
occurs  elsewhere  in  the  county  (except  in  coastal 
areas  affected  by  saltwater).  An  analysis  of  vari- 
ance test  indicates  that  mean  concentrations  of 
dissolved  solids,  sodium,  and  chloride  at  sites  in 
northwestern  Dade  County,  developed  in  units  A 
and  C,  are  significantly  different  from  the  mean 
concentrations    of    these    constituents    at    sites 
throughout  the  rest  of  the  county.  Water  in  this 
part  of  the  surficial  aquifer  system  is  similar  to 
highly     mineralized     water     found     in     western 
Broward  County.  However,  in  northwestern  Dade 
County,  the  groundwater  has  been  diluted  to  a 
greater  extent  by  less  mineralized  recharge  water. 
Overall,  groundwater  in  the  four  major  geohydro- 
logic  units  of  the  surficial  aquifer  system  of  Dade 
County  is  suitable  for  most  uses.  Maximum  con- 
centrations of  sodium,  chloride,  color,   flu°rlde' 
iron,  and  dissolved  solids  in  some  areas  of  Dade 
County,  however,  exceed  maximum  contaminant 
levels  established  by  the  Florida  Primary  and  Sec- 
ondary   Drinking   Water    Regulations   standards. 
(Author's  abstract) 
W89-07074 

GROUNDWATER  FLOW  AND  WATER  QUAL- 
ITY IN  NORTHEASTERN  UNION  COUNTY, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2h. 
W89-07076 

HYDROLOGIC  AND  GEOCHEMICAL  MONI- 
TORING IN  LONG  VALLEY  CALDERA, 
MONO  COUNTY,  CALIFORNIA,  1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  If . 
W89-07080 

GEOCHEMICAL  EVOLUTION  OF  WATERS 
WITHIN  THE  NORTH  COAST  LIMESTONE 
AQUIFERS  OF  PUERTO  RICO:  A  CONCEP- 
TUALIZATION BASED  ON  A  FLOW  PATH  IN 
THE  BARCELONETA  AREA, 
Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2t. 
W89-07108 


SALT  NORM:  A  QUANTITATIVE  CHEMICAL- 
MINERALOGICAL  CHARACTERIZATION  OF 
NATURAL  WATERS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-07112 

GROUNDWATER  GEOCHEMISTRY  AND 
MASS  TRANSFER  IN  THE  EAST  YORKSHIRE 
CHALK, 

King's  Coll.,  London  (England).  Dept.  of  Geogra- 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07195 

EFFECT  OF  SURFACTANTS  ON  CHEMICAL 
REACTIONS  OF  ENVIRONMENTAL  INTER- 
EST IN  NATURAL  WATERS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5C 
W89-07248 

OXIDATION  OF  HYDROGEN  SULFIDE  WITH 
HYDROGEN  PEROXIDE, 

Kosenstiel  School  of  Marine  and  Atmospheric  Sci- 


ence, Miami,  FL. 

F.  J.  Millero,  A.  LaFerriere,  M.  Fernandez,  and  b. 
Hubinger.  .«*.». 

IN-  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.   103-105,  4  ref. 


Descriptors:  'Hydrogen  sulfide,  'Water  chemistry, 
♦Chemical  reactions,  'Chemical  oxidation,  •Sea- 
water,  Hydrogen  peroxide,  Energy  of  activation, 
Temperature,  Hydrogen  ion  concentration,  Salini- 
ty, Symposia. 

The  oxidation  of  hydrogen  sulfide  by  hydrogen 
peroxide  was  studied  in  water,  seawater  and  NaCl 
solutions  as  a  function  of  temperature  (5  to  45  C), 
pH  (2  to  12)  and  ionic  strength  (0  to  6  m).  The 
effect  of  pH  on  the  second  order  rate  constant  is 
shown  and  the  pH  dependence  of  the  oxidation  of 
H2S  can  be  related  to  the  difference  in  the  rates  of 
oxidation  of  H2S  and  HS.  Ionic  strength  was 
varied  from  0  to  6  m  NaCl  and  from  a  salinity  of  5 
to  40  in  seawater  at  25  C.  The  rate  increased 
slightly  up  to  about  4  m,  then  increased  markedly 
to  6  m  NaCl.  From  0  to  4  m,  the  linear  slope  is  0.04 
+  or  -  0.01.  The  cause  of  the  dramatic  change  in 
the  rate  above  I  =  4.0  cannot  be  stated  with 
certainty.  The  level  of  borax  used  to  buffer  the 
solution  should  complex  any  trace  metal  impurities 
that  could  catalyze  the  reaction.  The  effect  of 
temperature  was  determined  in  water,  seawater 
and  6  m  NaCl  at  pH  =  8.0.  The  activation  energy 
was  found  to  be  1.94  +  or  -  1.3  kJ  per  mol  and 
independent  of  ionic  strength.  This  energy  of  acti- 
vation is  about  1/3  the  values  found  for  the  oxida- 
tion of  H2S  with  02.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07259 

FORMATION  AND  CHARACTERIZATION  OF 
POLYNUCLEAR  ALUMINUM  SPECIES, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
P.  M.  Bertsch,  and  M.  A.  Anderson. 
IN-  Preprints  of  Papers  Presented  at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  142-143. 

Descriptors:  •Colloids,  *Chemical  precipitation, 
•Acid  rain  effects,  *Path  of  pollutants,  'Chemical 
reactions,  'Aluminum,  *Model  studies,  »Kinetics, 
•Polymers,  Polynuclear  compounds. 


on  aging  to  the  more  stable  polynuclear 
the  Alb  fraction,  and  eventually  preci[ 
gibbsite.  The  fate  of  the  A113-containi 
phase  is  less  certain,  although  there  is  lim 
to  indicate  that  this  phase  also  transforms  i 
either  gibbsite  or  bayerite  on  aging.  Parti 
tralized  Al  solutions  containing  little  or 
polymer  seem  to  reach  equilibrium,  with  i 
trihyroxide  mineral  phase  formation, 
rapidly.  (See  also  W89-07234)  (Miller-PTl 
W89-O7270 


The  hydrolytic  products  of  aluminum  are  impor- 
tant in  the  mobility  of  Al  in  soils  and  aquatic 
systems,  the  toxicity  of  Al  to  plants  and  aquatic 
organisms,  and  the  physicochemical  treatment  of 
water  and  wastewater.  Studies  using  kinetic  reac- 
tions of  complexation  agents  with  Al  have  general- 
ly supported  the  existence  of  at  least  three  Al 
species  coexisting  in  partially  neutralized  solutions, 
representing  monomelic  (Ala),  polymeric  (Alb), 
and   colloidal   or  precipitated   (Ale)   Al.   Results 
comparing  the  ferron  assay  and  27 Al  NMR  meth- 
ods have  indicate  that  an  All 3  polymer  comprises 
a  major  portion  of  the  Alb  fraction.  Thus,  the 
interactions  also  follow  first  order  kinetics  with  a 
corresponding  first-order  rate  constant  of  0.037  per 
min.  This  rate  constant  is  observed  for  solutions  ot 
low  Al  concentration,   suggesting  that  the  All 3 
polymer  may  be  present.  These  comparisons  have 
also  suggested  that  use  of  an  arbitrary  reaction 
time  in  the  ferron  assay  results  in  the  dimer  being 
included  in  the  Ala  fraction.  In  addition,  there  is 
strong  evidence  that  a  third  polynuclear  fraction 
which  reacts  much  more  slowly  with  ferron  than 
the  All 3  polymer  is  present  in  partially  neutralized 
solutions.  Presumably,  this  polynuclear  Al  has  a 
more  stable  structure  than  other  polymers  of 'the 
Alb  fraction.  Aging  studies  of  partially  neutralized 
solutions  representing  a  wide  range  of  concentra- 
tions and  preparation  techniques  indicate  that  nu- 
cleation  and  precipitation  of  Al  polynuclear  spe- 
cies can  occur  via  several  pathways.  The  All 3 
polymer  can  be  precipitated  by  rapid  base  addition 
or  the  addition  of  specifically  interacting  anions, 
with  evidence  that  the  resulting  solid  phase  con- 
tains discrete  All 3  polymer  units.  In  the  presence 
of  this  solid  phase,  All 3  precipitation  kinetics  are 
rapid.  The  data  suggest  that  in  the  absence  of  this 
solid  phase,  the  All 3  polymer  slowly  rearranges 


MONONUCLEAR  AND  POLYNUCLE 
MINUM  SPECIATION  THROUGH  DI1 
TIAL  KINETIC  REACTIONS  WITH  I 

Oak  Ridge  National  Lab.,  TN.  Environm 
ences  Div. 
P.  M.  Jardine. 

IN:  Preprints  of  Papers  Presented  at 
ACS  National  Meeting.  Vol.  27,  No.  2.  E 
Environmental  Chemistry,  American  Ch( 
ciety,  Washington,  DC.  1987.  p.  146-14! 
ref,  DOE  contract  DE-A505-83ER60179 

Descriptors:  *Acid  rain  effects,  'Path 
ants,    •Pollutant    identification,    •Chem 
tions,  'Aluminum,  'Kinetics,  Fate  of 
Ferron,  Chemical  speciation. 

Accurate  speciation  of  the  various  alumi 

will  aid  in  understanding  the  complexitie 

by  acid  deposition  on  soil  and  aquati 

provide  information  on  management  teel 

agricultural  systems  and  water  treatmei 

es.  Observed  data  was  modeled  using  a 

taneous  general  order  reaction  express 

provided  the  rates  of  monomeric  and 

Aluminum    reactions   with    ferron   (8-! 

iodo-5-quinoline-sulfonic  acid)  as  well  a 

fraction   of  monomeric    species   presei 

interactions  with  partially  neutralized  t 

ing  basicity  and  age  were  described  b 

species  second-order  rate  function.  M 

fractions  are  based  on  the  differential  k 

tions  of  ferron  with  Al;  thus,  arbitrary 

times  for  determining  mononuclear  ai 

clear  Al  are  avoided.  Rate  parameters 

for    mononuclear    Al    solutions   using 

second-order  equation  compared  well 

determined  for  mononuclear  Al  from  pi 

tralized  solutions  using  the  binary  spe 

Mononuclear  Al  solutions  containing  C 

)    and  N03(-)  with  anion  to  Al  moli 

about   15  and  S04(-9),  H2PC4(-),  ant 

molar  ratios  of  5,  0.75,   and  0.08,   r 

expressed  similar  reactions  with  ferron 

formed  to  a  single  second-order  equati 

ly,  mononuclear  Al  solutions  contain 

tartarate  and  oxalate  with  ligand/Al  i 

<  or  =  0.13,  0.08,  and  0.38,  respect 

modeled  with  a  single  second  order 

Ferron  interactions  with  partially  neu 

anion  solutions  were  described  by  twi 

ous  second-order  reactions  which  pro' 

fitted  values.  The  Al-organic  and  -ino 

plexes  which  react  with  ferron  identic: 

plexed  mononuclear  Al  must  be  accoui 

estimate  of  toxic  mononuclear  Al  is 

creasing  concentrations  of  citrate,  ta 

late,  H2P04(-)  and  F(-)  which  cause  tl 

molar  ratios  to  exceed  the  critical  va 

0.08,  0.38,  0.75,  and  0.08,  respectively 

plexes  with  Al  which  are  not  easily  \ 

ferron.  Thus,  the  credibility  of  accural 

between  monomeric  and  polymeric  / 

(See  also  W89-07234)  (Miller-PTT) 

W89-07271 


STABILITY  OF  ALUMINUM  SI 
NATURAL  FIELD  AUDIT  SAMP1 
BLE  APPLICATION  AS  A  QUA! 
TROL  STANDARD, 

Lockheed-EMSCO,  Las  Vegas,  NV. 
For  primary  bibliographic  entry  see  F 
W89-07272 

EVALUATION  OF  ANALYTICAL 
OLOGIES  FOR  ALUMINUM  S 
STUDIES, 
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WATER  CYCLE— Field  2 


Stale  Water  Survey  Div.,  Champaign.  Ana- 
Chemistry  Lab. 
imarv  bibliographic  entry  see  Field  5 A. 

727.V 


IDIC  VARIATION  IN  STREAM  WATER 
INLM  CHEMISTRY  AT  BIRKENES, 
KERNMOST  NORWAY, 

for  Industriforskning,  Oslo  (Norway). 
5eip,  N.  Chnstophersen,  and  T.  J.  Sullivan, 
sprints  of  Papers  Presented  at   the   194th 
lational  Meeting.  Vol.  27,  No.  2.  Division  of 
nmental  Chemistry,  American  Chemical  So- 
IVashington,  DC.  1987.  p.  155-157,  2  fig,  4 


ptors:  "Flow  rates,  *Acid  rain  effects, 
ns.  *Path  of  pollutants,  'Aluminum, 
ay,  Runoff,  Lysimeters,  Soil  water. 

d  studies  of  aluminum  chemistry  for  streams 
il  water  at  Birkenes  (South  Norway)  were 
ted.  Streamwater  was  saturated  with  re- 
3  synthetic  gibbsite  at  baseflow,  but  consist- 
ndersaturated  during  wet  periods.  At  high 
U(  +  3)  was  the  dominant  inorganic  alumi- 
wcies  in  the  streams,  but  at  low  flow  the 
tratioi  of  the  sum  of  aluminum  fluorides 
:  higher.  The  concentrations  of  aluminum 
ides  are  low.  Water  from  different  soil  lysi- 
showed  widely  variable  concentrations. 
iper,  organic  soils  tend  to  have  lower  con- 
ions  of  inorganic  aluminum  than  deeper 
The  extremes  are  represented  by  a  deep  (90 
imeter  with  concentrations  of  H(  +  )  and  Al 
it  22  micron  and  35-70  micron,  and  a  shal- 
imeter  (17  cm)  with  the  corresponding  con- 
ions  of  about  60  micron  and  10  micron.  In 
t  to  the  large  spatial  variations,  the  tempo- 
ations  in  concentrations  of  H(  +  )  and  Al  in 
from  soil  lysimeters  were  generally  small 
sampling  under  varying  hydrological  con- 
Additional  measurements  were  carried  out 
itate  the  interpretation  of  these  results.  1 80/ 
Bos  were  measured  in  snow,  meltwater  and 
vater  during  spring  snowmelt.  The  results 
I  that  runoff  is  dominated  by  pre-event 
particularly  during  the  first  phase  of  this 
It  is  concluded  that  changes  in  flow  paths 
Terent  aluminum  chemistry  in  various  soil 
ire  the  main  factors  controlling  aluminum 
trations  in  streamwater.  Cation  exchange  is 
ly  dominant  in  organic  soils  while  aluminum 
wlution  may  be  in  equilibrium  with  gibbsite 
ther  aluminum  bearing  mineral  in  deeper 
lee  also  W89-07234)  (Miller-PTT) 
'274 


NG  OF  ALUMINUM  AND  PROTONS  BY 

C  SUBSTANCES  IN  ACIDIC  NATURAL 

US  AND  SOILS, 

fcler    Biological     Association,     Ambleside 

jd). 

mary  bibliographic  entry  see  Field  5B. 
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ESSES  REGULATING  THE  CHEMISTRY 

HANSFER  of  aluminum  in  a  for- 

>  WATERSHED, 

se  Univ.,  NY.  Dept.  of  Civil  Engineering. 
nary  bibliographic  entry  see  Field  5B. 

'297 


JNUM  CHEMISTRY  OF  FOREST  SOILS 
JGLY  AFFECTED  BY  ACID  ATMOS- 
IC  DEPOSITION  IN  THE  NETHER- 
SAND  IN  DENMARK, 

'Jura]    Univ.,    Wageningen    (Netherlands). 

>f  Soil  Science  and  Geology. 

jMry  bibliographic  entry  see  Field  5B. 


*AYS  FOR  THE  PRODUCTION  OF  OR- 
LHLORINE  COMPOUNDS  IN  THE 
RINATION  OF  HUMIC  MATERIALS, 

«he  Hogeschool  Delft  (Netherlands).  Lab. 

aytical  Chemistry. 

"■ary  bibliographic  entry  see  Field  5B. 


W89-07327 


SOME  LIPOPHILES  FORMED  IN  THE 
CHLORINATION  OF  PULP  LIGNIN  AND 
HUMIC  ACIDS, 

Svenska  Traeforskningsinstitutet,  Stockholm. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-07328 


BIOGEOCHEMICAL  CYCLE  OF  DIMETHYL- 
SULFIDE  IN  A  STRATIFIED  COASTAL  SALT 
POND, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,    Due- 
bendorf  (Switzerland). 
For  primary  bibliographic  entry  see  Field  2H. 

W89-07329 


ABIOTIC  FORMATION  AND  DEGRADATION 
OF  1,1-DICHLOROETHANE, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07340 


ABIOTIC  TRANSFORMATION  OF  HALOGE- 
NATED  ORGANIC  CHEMICALS  DURING 
WATER  TREATMENT, 

Florida     International     Univ.,     Miami.     Drinking 

Water  Research  Center. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-07341 


AMINO  ACIDS  AS  POTENTIAL  PRECURSORS 
FOR  HALOGENATED  BY-PRODUCTS 

FORMED  ON  CHLORINATION  OF  NATURAL 
WATERS, 

Monsanto  Co.,  Dayton,  OH.  Dayton  Lab. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-07342 


TOXICOLOGICAL  SIGNIFICANCE  OF  THE 
CHEMICAL  REACTIONS  OF  AQUEOUS 
CHLORINE  AND  CHLORAMINES, 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Chemical  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07343 


EFFECT  OF  INORGANIC  COMPOSITION  ON 
THE  KINETICS  OF  CHLORAMINE  DECOM- 
POSITION IN  THE  PRESENCE  OF  EXCESS 
AMMONIA, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 

W89-07344 


ALDEHYDE-BISULFITE     ADDUCTS:     THER- 
MODYNAMICS AND  KINETICS, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  2B. 

W89-07347 


METAL-BISULFITE  COMPLEXES:  THERMO- 
DYNAMICS AND  KINETICS, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  2B. 

W89-07348 


CATALYTIC   AUTOXIDATION   OF   MERCAP- 
TANS  IN  AQUEOUS  SOLUTION, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
K.  P.  Leung,  and  M.  R.  Hoffman. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  612-615,   18  ref. 


Chemical  Processes — Group  2K 

Descriptors:  "Chemical  reactions,  "Oxidation, 
♦Catalysts,  Mercaptans,  Kinetics,  Symposia,  Sulfur 
cycle,  Symposia. 

Sulfur-containing  compounds  are  ubiquitous  in 
aqueous  and  atmospheric  systems;  furthermore,  the 
catalytic  oxidation  of  sulfur  in  aquatic  environ- 
ments plays  an  important  role  in  the  natural  sulfur 
cycle.  The  kinetics  and  mechanisms  of  the  catalytic 
autooxidation  of  2-mercaptoethanol  to  2-hydrox- 
yethyldisulfide  in  the  presence  of  Cobalt(II)- 
4,4',4",4"'  -tetrasulfophthalocyanine  were  investi- 
gated. At  ionic  strength,  mu  =  0.4  M,  the  experi- 
mental rate  law  was  found.  The  active  catalytic 
center  was  determined  to  be  a  dimer  that  is 
bridged  by  2-mercaptanoethanol.  Hydrogen  perox- 
ide and  2-mercaptoethanol  radicals  were  identified 
as  reaction  intermediates;  hydroxide  ion  and  2- 
hydroxylethyldisulfide  were  found  as  products. 
Likewise,  the  autooxidations  of  2-aminoethanethiol 
and  ethanethiol  as  catalyzed  by  Co(II)-4,4,,4",4"'- 
tetrasulfophthalocyanate  were  examined.  Both  sub- 
strates appear  to  follow  the  same  mechanism.  Di- 
meric  species  bridged  by  RS(-)  appear  to  be  active 
catalytic  centers  for  both  substrates.  H202  and 
mercaptan  radical  were  found  to  be  significant 
reaction  intermediates  in  the  autooxidation  of  both 
substrates.  Hydroxide  ion  and  the  corresponding 
disulfide  were  identified  as  the  primary  products. 
(See  also  W89-07234)  (Miller-PTT) 
W89-07350 


RATE  OF  REACTION  OF  METHANESUL- 
FONIC  ACID,  DIMETHYL  SULFOXIDE,  AND 
DIMETHYL  SULFONE  WITH  HYDROXYL 
RADICAL, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Marine  and  Atmospheric 
Chemistry. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-07351 


OXIDATION  OF  REDUCED  SULFUR  COM- 
POUNDS BY  HYDROGEN  PEROXIDE  IN 
AQUEOUS  MEDIUM, 

Illinois  Univ.  at  Urbana-Champaign.  Environmen- 
tal Research  Labs. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-07352 


U.S.   NATIONAL  BIOGENIC   SULFUR  EMIS- 
SIONS INVENTORY, 

Washington  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07387 


APPLICATION  OF  ISOTOPIC  AND  BIOGEO- 
CHEMICAL MARKERS  TO  THE  STUDY  OF 
THE  BIOCHEMISTRY  OF  ORGANIC  MATTER 
IN  A  MACROTIDAL  ESTUARY,  THE  LOIRE, 
FRANCE, 

Paris-6  Univ.  (France).  Lab.  de  Physique  et  Chimie 
Mariens. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-07417 


ANION-EXCHANGE  ENRICHMENT  AND 
SPECTROPHOTOMETRIC  DETERMINATION 
OF  TRACES  OF  GALLIUM  IN  NATURAL 
WATERS, 

Kagoshima  Univ.  (Japan).  Lab.  for  Chemistry. 
T.  Kiriyama,  and  R.  Kuroda. 

Fresenius  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  332,  No.  4,  p  338-340,  November 
1988.  4  tab,  9  ref. 

Descriptors:  *Water  analysis,  "Gallium,  "Trace 
levels,  "Anion  exchange,  "Spectrophotometry, 
Adsorption,  Ion-exchange  resins,  Hydrochloric 
acid,  Detection  limits,  Standard  deviation,  Natural 
waters. 

Traces  of  gallium  in  sea  and  fresh  water  were 
enriched  by  anion-exchange  from  an  acidified 
sample  in  the  presence  of  thiocyanate.  Ga  adsorbed 
strongly  on  a  column  of  Amberlite  CG  400  and 
could  be  stripped  with  a  sodium  hydroxide/sodium 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

chloride  solution.  Ga  in  the  effluent  was  purified 
by  anion-exchange  from  hydrochloric  acid  and 
determined  spectrophotometrically  with  Rhoda- 
mine-B  dye.  The  combined  method  allowed  deter- 
mination of  traces  of  Ga  in  seawater  and  fresh 
water  on  a  10-L  sample  basis.  The  standard  devi- 
ation was  about  17%  at  a  Ga  level  of  0.01  microg/ 
L.  (Author's  abstract) 
W89-07454 


SEASONAL  VARIATIONS  IN  WATER  QUAL- 
ITY PARAMETERS  OF  THE  MISSISSIPPI 
RIVER  NEAR  ST.  CLOUD,  MN, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Held  3B. 

W89-07458 

FAUNAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  SOME  STEWART  ISLAND  STREAMS, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  in. 

W89-07459 

DYNAMICS  OF  SULFUR  EXCHANGE  AT  THE 
AIR/FOREST  CANOPY  INTERFACE:  A 
REVIEW  OF  THROUGHFALL  INFERRED 
DEPOSITION  RATES, 

Colorado  Univ.  at  Denver.  Center  for  Environ- 
mental Sciences. 

Global  Biogeochemical  Cycles  GBCYEP,  Vol.  1, 
No.  3,  p  233-249,  September  1987.  1  fig,  3  tab,  31 
ref.  EPA  contract  7B0046NTSA. 

Descriptors:  *Forests,  *Acid  rain,  *Path  of  pollut- 
ants *Sulfur,  *Canopy,  *Throughfall,  ♦Precipita- 
tion, Deposition,  Coniferous  forests,  Deciduous 
forests,  Literature  reviews. 

A  review  of  the  literature  on  the  throughfall/ 
incident  precipitation  approach  is  presented  as  it 
relates  to  the  measurement  of  S  uptake  by  forest 
canopies    during    non-precipitation    dry    periods. 
This  measurement  approach  has  produced  valuable 
data  on  other-than-wet  deposition  of  total  S.  The 
larger  S  deposition  values  obtained  when  using 
annual-budget  calculations  versus  event-based  cal- 
culations may  be  attributed  to  enhanced  deposition 
during  wettened  canopy  periods  or  to  cloud/fog 
interception.  Substantially  greater  other-then-wet 
S  deposition  values  for  coniferous  versus  decidu- 
ous forest  canopies  have  been  observed.  However, 
there  are  currently  too  many  assumptions  regard- 
ing throughfall/incident  measurements  that  have 
not  been  tested.  Canopy  exchange  may  be  from 
about  15%  to  as  much  as  70%  of  the  difference 
between  throughfall  and  incident  S.  The  contribu- 
tion of  gas  and  particulate  phases  to  other-than-wet 
deposition  needs  to  be  quantified.  Leaching  and 
retention   need   to   be   characterized   for   various 
types  of  forest  canopies.  Thus,  the  dry  or  other- 
than-wet    deposition    values    presented    in    the 
throughfall/incident  literature  are  generally  of  low 
accuracy.  (Author's  abstract) 
W89-07508 

DOCUMENTATION  OF  AREAS  POTENTIAL- 
LY INCLINED  TO  WATER  ACIDIFICATION 
IN  THE  F.R.G., 

Bayerische   Landesanstalt   fuer   Wasserforschung, 

Wielenbach  (Germany,  F.R.). 

A.  Hamm,  J.  Wieting,  P.  Schmitt,  and  R. 

Lehmann. 

Water  Research  WATRAG,  Vol.  23,  No.  1,  p  1-5, 

January  1989.  4  fig. 

Descriptors:  "West  Germany,  •Acidification, 
•Acid  rain,  'Mapping,  Soil  characteristics,  Hydro- 
gen ion  concentration,  Rock  properties,  Buffering, 
Land  use.  Agriculture,  Graphical  analysis,  Carbon- 
ales,  Chemical  properties,  Forests. 

Maps  of  areas  in  the  Federal  Republic  of  Germany 
that  arc  potentially  endangered  by  acidification 
were  prepared  based  on  soil  and  rock  conditions, 
and  land  use  The  areas  susceptible  to  acidification 
of  water  were  mapped  based  on  the  convergence 


of  two  main  maps:  (1)  the  buffer  capacity  of  soils 
due  to  their  base  supply  and  (2)  the  buffer  capacity 
of  exposed  rocks  due  to  their  carbonate  content. 
These  two  maps  were  united  in  a  synthesis  map, 
which  in  addition  considered  agricultural  land  use. 
A  map  of  observed  pH  values  of  water  was  com- 
pared with  the  synthesis  map.  It  was  apparent  that 
waters  with  the  lowest  pH-values  (<4.3)  were 
found  mainly  in  large-scale  forests  on  carbonate- 
free  low  rock  and  on  soils  with  low  base  supply. 
pH-values  of  surface  waters  were  higher  in  areas 
where  soils  showed  a  certain  base  supply,  even  if 
they  are  over  carbonate-free  or  low-carbonate 
rocks.  (Rochester-PTT) 
W 89-07630 


MEASUREMENT  OF  COPPER  COMPLEXING 
ABILITY  OF  THE  EXUDATES  OF  A  MICRO- 
CYSTIS 

Ashikaga  Inst,  of  Tech.  (Japan). 

T.  Ogiwara,  and  K.  Kodaira. 

Water  Research  WATRAG,  Vol.  23,  No.  1,  p  23- 

27,  January  1989.  6  fig,  3  tab,  18  ref. 

Descriptors:  'Chemical  properties,  'Chelation, 
'Microcystis,  'Metal  complexes,  'Organic  com- 
pounds, 'Copper,  Exudates,  Plant  physiology, 
Cyanophyta,  Heavy  metals. 

The  copper  complexing  ability  of  extracellular  or- 
ganic compounds  produced  by  Microcystis  aeru- 
ginosa in  each  growth  phase  was  studied.  The 
complexing  capacities  (C  sub  L)  of  the  exudates 
varied  from  0.12  to  0.75  micromole/cu  dm.  The 
values  of  C  sub  L  increased  as  culture  time  passed. 
The  average  value  of  the  conditional  stability  con- 
stants was  10  to  the  8.6th  power  for  the  complexes 
of  the  exponential  growth  phase  and  was  10  to  the 
7  8th  power  for  that  after  the  stationary  growth 
phase.  The  half-wave  potential  for  Ag/AgCl  elec- 
trode was  -1.4  V  for  the  complexes  in  the  exponen- 
tial growth  phase  and  was  -1.5  V  for  that  in  the 
declining  phase.  Most  of  the  ligands  in  the  exudates 
were  in  the  range  of  1000-10,000  Da  molecular 
weight  for  the  exponential  growth  phase  and  were 
lower  than  1000  Da  for  the  declining  phase.  These 
results  suggest  that  the  copper-complexing  hgands 
found  in  the  exudates  are  of  different  properties  at 
the  different  growth  stages  of  Microcystis.  (Au- 
thor's abstract) 
W89-07633 

OBLIQUE  SECTION  HYDRIDE  GENERATOR 

FOR  SIMULTANEOUS  DETERMINATION  OF 

ARSENIC,   ANTIMONY,   AND   BISMUTH   IN 

GEOLOGICAL  SAMPLES  BY  INDUCTIVELY 

COUPLED      PLASMAATOMIC      EMISSION 

SPECTROMETRY, 

Academia  Sinica,  Beijing  (China).  Research  Center 

for  Eco-Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07654 

QUANTIFYING  THE  RELATIONSHIP  BE- 
TWEEN ATMOSPHERIC  TRANSPORT  AND 
THE  CHEMICAL  COMPOSITION  OF  PRE- 
CIPITATION ON  BERMUDA, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  3B. 
W89-07659 

MEASUREMENTS  OF  THE  SIZE-DEPEND- 
ENCE OF  SOLUTE  CONCENTRATIONS  IN 
CLOUD  DROPLETS, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  2B. 

W 89-07662 


IONIC  CONCENTRATIONS  AND  INITIAL 
S(IV)-OXIDATION  RATES  IN  DROPLETS 
DURING  THE  CONDENSATIONAL  STAGE  OF 
CLOUD,  .,  .     .    . 

Munich  Univ.  (Germany,  F.R.).  Meteorologisches 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07663 


CHEMICAL  CONSEQUENCES  Ol 
TIAL   DIFFUSIONAL   OKOWIII    U 
DROPLETS:  A  CLEAN  MARIM  <  A' 
Washington  Univ.,  Seattle.  Dept    of  / 
Sciences. 

C.  H.  Twohy,  P.  H.  Austin,  and  R.  J.  C 
Tellus  TELLAL,  Vol.  41 B,  No.  1,  p  5 
ary  1989.  5  fig,  2  tab,  29  fig.  NSF  Grai 
07377. 

Descriptors:  'Cloud  formation,  *F 
•Baseline  studies,  'Acid  rain,  'Clout 
'Cloud  parcel  models,  'Aerosols,  *h 
ronment,  Fluid  droplets,  Cloud  physi 
Water  pollution  sources,  Ammonium  t 
salt,  Saline  water. 

A  simple  microphysical  cloud  parcel 
simple  representation  of  the  backgrc 
aerosol  are  used  to  predict  the  concei 
compositions  of  droplets  of  variou: 
cloud  base.  The  aerosol  consists  of  a 
mixed  ammonium  bisulfate  accumulati 
a  sea-salt  coarse  particle  mode.  The 
diffusional  growth  rates  between  th 
large  droplets  as  well  as  the  differenc 
sition  between  the  two  aerosol  moi 
substantial  differences  in  solute  conc< 
composition  with  size  of  droplets  ii 
The  chemistry  of  individual  drople 
general,  representative  of  the  'bu 
weighted  mean)  cloud  water  sample, 
ences,  calculated  to  occur  early  in 
lifetime,  should  have  important  cons 
chemical  reactions  such  as  aqueous 
production.  (Author's  abstract) 
W 89-07664 

MEASUREMENTS  OF  ATMOSPI 

PHASE  AND  AQUEOUS-PHASE 

PEROXIDE     CONCENTRATIONS 

WINTER    ON    THE    EAST    COAJ 

UNITED  STATES, 

Washington  Univ.,  Seattle.  Dept.  of 

Sciences. 

For  primary  bibliographic  entry  see  I 

W89-07665 

ACID-BASE  REACTIONS  IN  GAS 
A  MATHEMATICAL  APPROACH, 

Texas  Univ.  at  Austin.  Dept.  of  Civi 
For  primary  bibliographic  entry  see  1 
W89-07693 

KINETICS  OF  AQUEOUS  PHASE 
OF  THE  S04()  RADICAL  WITH 
IMPORTANCE  IN  CLOUD  CHEM 

Georgia  Tech  Research  Inst.,  Atla 

Sciences  Branch. 

For  primary  bibliographic  entry  see 

W89-07705 

DISSOLVED  ORGANIC  MANGA! 
ANOXIC  HYPOLIMNION  OF  LA 
IKE, 

Nagoya  Women's  Univ.  (Japan).  Fj 

Economics. 

A.Yagi. 

Japanese  Journal  of  Limnology  K.1 

No.  3,  p  149-156,  July  1988.  5  fig,  1? 

Descriptors:  'Anaerobic  conditio 
lakes,  'Limnology,  'Water  chemis 
nion,  'Manganese,  'Lakes,  *Di 
•Oxygen  deficit,  Chemical  analys 
tion,  Anoxia. 

Vertical  profiles  of  dissolved  m 
measured  in  the  anoxic  hypolir 
Fukami-ike,  from  May  to  June  198' 
manganese  in  the  hypolimnion  wat 
by  ultrafiltration  and  by  XAD-2  re 
of  dissolved  manganese  in  four  m 
(MW)  fractions  were  21  to  75%  (IV 
to  55%  (MW  1000-50,000).  2  to  7 
200,000)  and  3  to  30%  (MW  >  2 
tively.  The  amounts  of  dissolved 
sorbed  by  XAD-2  resin  at  neutral 
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those  measured  by  ultrafiltration  in  the 
fee  MW  fractions.  About  40%  of  total 
1  manganese  evidently  was  present  as  or- 
irms,  mainly  having  a  MW  of  1,000  to 
n  the  hypolimnion  of  Lake  Fukami-ike. 
s  abstract) 
76 


HORUS  AS  A  POSSIBLE  FACTOR 
JVTING  THE  APPEARANCE  OF  ANA- 
BLOOM  IN  THE  SOUTH  BASIN  OF 
IWA, 

Jniv..  Otsu  (Japan).  Otsu  Hydrobiological 


Journal  of  Limnology  RIZAA,  Vol.  49, 
201-204.  July  1988.  5  fig,  8  ref. 

ors:  'Nutrients,  'Algae,  'Eutrophication, 
Orus,  'Lakes,  'Nitrogen,  Lake  basins,  Dis- 
norganic   nitrogen,   Plant  growth,  Japan. 

unmcr  of  1986,  the  depletion  of  dissolved 
c  nitrogen  (DIN)  in  the  lake  water  persist- 
Kjut  two  months  from  mid-August  to  early 

in  the  south  basin   of  Lake   Biwa.   An 
la  bloom  appeared  about  a  half  month  later 

onset  of  this  DIN  depletion  and  persisted 
it  one  month.  During  the  period  of  Ana- 
oom,  both  total  and  particulate  phosphorus 
ations  were  much  higher  than  in  the  pre- 
icriod.  In  addition  to  the  DIN  depletion, 
rus  supply  to  the  lake  water  from  some- 
jparently  stimulated  the  massive  growth  of 
ia.  (Author's  abstract) 
'31 


ULAR   WEIGHT    DISTRIBUTION    OF 
IC    PHOSPHORUS    IN    LAKE    SEDI- 

refectural  Lab.  of  Water  Pollution  (Japan). 
lary  bibliographic  entry  see  Field  2H. 
'32 


SPECIFICITIES  ON  INDUCTION  AND 
IG  AFFINITIES  OF  HEAVY  METAL- 
IG  COMPLEXES  IN  WATER  HYA- 
ROOT  TISSUES, 

Univ  ,  Takamatsu  (Japan).  Lab.  of  Food 
x. 
lary  bibliographic  entry  see  Field  5B. 

m 


PLING  OF  HYDROCARBONS  AND 
ACIDS  IN  THE  DISSOLVED  AND  PAR- 
ITE  WATER  PHASES  OF  A  DELTAIC 
3NMENT, 

i   de    Quimica    Bio-Organica,    Barcelona 

Dept.  of  Environmental  Chemistry. 

nez-Belinchon,  R.  Llop,  J.  O.  Grimalt,  and 

5«. 

Chemistry  MRCHBO,  Vol.  25,  No.  4,  p 

December  1988.  7  fig,  2  tab,  75  ref. 

tors:  'Deltas,  'Hydrocarbons,  'Fatty 
•Particulate  matter,  'Dissolved  solids, 
il  analysis,  Chemical  properties,  Fate  of 
ts.  Bays,  Channels,  River  beds. 

rtons  and  fatty  acids  were  analyzed  in  the 
d  and  particulate  phases  of  a  series  of  46 
amples  collected  over  a  period  of  16 
in  different  environments  of  the  Ebro 
»ys,  channels  and  river  bed).  Several  quali- 
»d  quantitative  differences  were  regularly 
1  between  the  particulate  and  the  dissolved 
s,  such  as  higher  concentrations  and  spatial 
ity  of  lipids  in  the  particulates,  which  were 
iched  in  unsaturated  components.  Further- 
in  apparent  source-related  decoupling  be- 
rth phases  was  detected  by  a  cross-correla- 
*•>  of  the  multivariate  dataset  resulting 
!  distributions  of  these  components.  In  the 
d  fraction  they  were  classified  into  three 
ie  largest,  consisting  mostly  of  hydrocar- 
lected  the  anthropogenic  (urban-  and  pe- 
r*lated)  inputs.  The  second  was  composed 
-15-C20  fatty  acids  and  represented  the 
c  autochthonus  inputs,  especially  those  of 


algal  origin.  A  third  group  was  formed  by  the  C21- 
C30  n-alkanoic  acids  and  corresponded  to  the  ter- 
rigenous distributions.  However,  the  biogenic 
sources  were  better  characterized  in  the  particulate 
phase  where  groups  of  components  reflecting 
algal,  bacterial  and  terrestrial  inputs  have  been 
observed.  (Author's  abstract) 
W89-07743 


EPISODIC  RESPONSE  OF  ALUMINUM 
CHEMISTRY  IN  AN  ACID-SENSITIVE  MAS- 
SACHUSETTS STREAM, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07759 


EFFECTS  OF  DRAINAGE  BASIN  CHARAC- 
TERISTICS ON  RIVER  RUNOFF  AND  RIVER 
WATER  CHEMISTRY  IN  ICELAND  (IN  JAPA- 
NESE), 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-07776 


SELENIUM  IN  ARID  AND  SEMIARID  SOILS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07793 


ALKALINITY  GENERATION  IN  A  SOFT- 
WATER  LAKE:  WATERSHED  AND  IN-LAKE 
PROCESSES, 

Oesterreichische    Akademie   der   Wissenschaften, 

Vienna.  Inst,  fuer  Limnologie. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-07819 


RAPID  CHANGES  IN  DISSOLVED  HUMIC 
SUBSTANCES  IN  SPIRIT  LAKE  AND  SOUTH 
FORK  CASTLE  LAKE,  WASHINGTON, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-07823 


RELATIVE  IMPORTANCE  OF  DENITRIFICA- 
TION  AND  NITRATE  ASSIMILATION  IN 
MIDCONTTNENTAL  BOGS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-07826 


IMPROVED  METHODS  FOR  THE  MEASURE- 
MENT OF  PO210,  PB210,  AND  RA226, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07827 


ARSENIC  SPECIATION  IN  THE  TAGUS  ESTU- 
ARY, 

Direccao-Geral  da  Qualidade  do  Ambiente,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07829 


CONTROL  OF  TRACE  METAL  CONCENTRA- 
TIONS IN  COASTAL  SEAWATER  THROUGH 
PARTITION  ONTO  SUSPENDED  PARTICU- 
LATE MATTER, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07830 


ELEMENTARY  COMPOSITION  OF  SUSPEND- 
ED PARTICULATE  MATTER  IN  THE  NORTH 
SEA, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-07831 


SEASONAL  VARIATIONS  IN  SOME  PHYSI- 
CAL AND  CHEMICAL  PROPERTIES  OF 
WATER  FROM  AN  UNDISTURBED  AFRICAN 
TROPICAL  CATCHMENT  AREA  (GUMA 
VALLEY,  SIERRA  LEONE), 
Fourah  Bay  Coll.,  Freetown  (Sierra  Leone).  Dept. 
of  Botany. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-07851 


HYDROGEOCHEMICAL  PROCESSES  IN- 
VOLVED IN  SALT-DISSOLUTION  ZONES, 
TEXAS  PANHANDLE,  U.S.A., 

Texas  Univ.,  Austin.  Bureau  of  Economic  Geolo- 
gy- 

A.  R.  Dutton. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  1,  p 
75-89,  January-March  1989.  6  fig,  3  tab,  37  ref. 
DOE  contract  DE-AC97-83WM46651. 

Descriptors:  'Geochemistry,  'Geohydrology, 
'Salt-dissolution,  'Texas,  'Hydrologic  data  collec- 
tions, 'Groundwater  movement,  'Paleohydrology, 
Subsidence,  Test  wells,  Halides,  Calcium  com- 
pounds, Gypsum. 

Permian  evaporite  deposits  have  been  extensively 
dissolved  beneath  the  perimeter  of  the  Southern 
High  Plains  in  the  Texas  Panhandle.  Hydrologic 
and  geochemical  data  were  collected  from  six  test 
wells  to  determine  hydrogeochemical  processes  in- 
volved and  the  source  and  flow  paths  of  ground- 
water moving  in  salt-dissolution  zones.  Geochemi- 
cal similarities  and  hydraulic-head  relationships  in- 
dicate that  groundwater  dissolving  halite  and  an- 
hydrite moves  downward  from  aquifers  in  post- 
Permian  formations  and  follows  flow  paths  influ- 
enced by  topography.  Holocene  salt-dissolution 
rates  probably  are  lower  than  Tertiary  and  Pleisto- 
cene rates  owing  to  regional  changes  in  physiogra- 
phy and  climate  that  probably  decreased  the 
amount  of  recharge  to  salt-dissolution  zones. 
Present  as  well  as  paleohydrologic  groundwater 
velocities  and  salt-dissolution  rates  are  probably 
less  beneath  the  Southern  High  Plains  than  in 
adjacent,  peripheral  salt-dissolution  zones  because 
of  lower  hydraulic  conductivities  and  lower  hy- 
draulic-head gradients.  Salinities  in  peripheral  salt- 
dissolution  zones  are  low  (67,000  to  95,000  mg/L) 
despite  high  solubility  of  halite,  reflecting  relative- 
ly open  circulation  of  groundwater.  In  interior  salt- 
dissolution  zones  beneath  the  Southern  High 
Plains,  groundwater  circulation  is  low  and  water 
composition  tends  to  reach  halite  saturation.  (Au- 
thor's abstract) 
W89-07936 


INFLUENCE  OF  PH  AND  ORGANIC  SUB- 
STANCE ON  THE  ADSORPTION  OF  AS(V)  ON 
GEOLOGIC  MATERIALS, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 

Environmental  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07947 


EFFECT  OF  INORGANIC  NUTRIENTS  ON 
THE  ACCLIMATION  PERIOD  PRECEEDING 
MINERALIZATION  OF  ORGANIC  CHEMI- 
CALS IN  LAKE  WATER, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-08040 


MODEL  OF  WET  DEPOSITION  TO  COMPLEX 
TERRAIN, 

University   of  Manchester   Inst,    of  Science   and 

Technology  (England).  Dept.  of  Pure  and  Applied 

Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08043 


MASS-TRANSPORT  LIMITATION  TO  THE 
RATE  OF  IN-CLOUD  OXIDATION  OF  S02: 
RE-EXAMINATION  IN  THE  LIGHT  OF  NEW 
DATA, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 
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For  primary  bibliographic  entry  see  Field  5B.  2L.  Estuaries 

W89-08044 


■v. 


CHARACTERIZATION  OF  NORTH  SEA  AER- 
OSOLS BY  INDIVIDUAL  PARTICLE  ANALY- 
SES, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Cnem- 

istry 

F.  Bruynseels,  H.  Storms,  R.  Van  Grieken,  and  L. 

Van  der  Auwera. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No^ 

11,  p  2593-2602,  November  1988.  6  fig,  4  tab,  28 

ref  Belgian  Ministry  of  Science  Policy  Grant  84- 

89/69. 

Descriptors:  *North  Sea,  *Aerosols,  'Chemical 
composition,  *Chemistry  of  precipitation,  *Particle 
shape,  Rain,  Lasers,  Salts,  Carbon,  Ammonium 
compounds,  Sulfates,  Silicates,  Aluminum,  Calci- 
um sulfate,  Iron,  Nitrates,  Chemical  analysis. 

On  aerosol  and  rain  water  samples,  collected  in  the 
Southern  Bight  of  the  North  Sea,  single  particle 
analyses  were  performed  using  both  laser  micro- 
probe  mass  analysis  and  electron-probe  X-ray  mi- 
croanalysis   in    combination    with    an    automated 
image  analysis  system.  In  the  aerosols  collected 
from  an  air  mass  that  had  travelled  from  the  Atlan- 
tic Ocean  along  the  coast  of  North  France,  pure 
seasalt  constituted  the  most  abundant  particle  type, 
while    aluminosilicates   (mostly    spherical    fly-ash 
particles)  amounted  to  about  20%  and  mixed  sea- 
salt/aluminosilicate,        carbonaceous        particles, 
CaS04  and  spherical  iron  oxides  contributed  each 
5-10%.  In  air  masses  that  had  a  longer  residence 
time  over  the  continent,  spherical  iron  oxides,  car- 
bonaceous particles  and  ammonium  sulfates  togeth- 
er made  up  70%  of  the  total  particle  load.  Seasalt 
particles  were  nearly  all  enriched  in  sulfate  or 
nitrate,  but  they  were  seen  to  be  washed  out  effi- 
ciently after  a  rain  shower.  In  rain  water,  some 
40%  of  the  particles  appeared  to  be  spherical  or 
irregularly  shaped  aluminosilicates,   from  fly-ash 
and  dust  dispersal,  but  more  than  50%  consisted  of 
Si02.  The  high  relative  abundance  of  these  parti- 
cles in  rain  water  may  be  the  result  of  Al  leaching 
from  fly-ash,  or  of  more  efficient  scavenging  by 
rain  droplets.  (Author's  abstract) 
W89-08045 

ACIDIC  AND  ALKALINE  PRECIPITATION 
COMPONENTS  IN  THE  MESOSCALE  RANGE 
UNDER  THE  ASPECT  OF  METEOROLOGI- 
CAL FACTORS  AND  THE  EMISSIONS, 

Institut  fuer  Energetik,   Leipzig  (German  DR.). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-08046 


WATER  RESOURCES  NEAR  DILLINGHAM  IN 
THE  BRISTOL  BAY  AREA,  ALASKA, 

Geological   Survey,  Anchorage,  AK.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W  89-07029 


SIMULATION  OF  SULFUR  WET  DEPOSI- 
TION AND  ITS  DEPENDENCE  ON  THE 
INFLOW  OF  SULFUR  SPECIES  TO  STORMS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-08047 

GEOCHEMISTRY  OF  COLD  C02-RICH 
SPRINGS  OF  THE  SCUOL-TARASP  REGION, 
LOWER  ENGADINE,  SWISS  ALPS, 

Geneva  Univ.  (Switzerland).  Dept.  of  Mineralogy. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-08113 

ALUMINIUM  SOLUBILITY  RELATIONSHIPS 
IN  ACID  WATERS-A  PRACTICAL  EXAMPLE 
OF  THE  NEED  FOR  A  RADICAL  REAPPRAIS- 
AL, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-08117 

CHARACTERIZATION  OF  INDIVIDUAL  ES- 
TUARINE  AND  MARINE  PARTICLES  BY 
LAMM  A  AND  EPXMA, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Cnem- 

I  or  primary  bibliographic  entry  see  Field  2L. 
W89-0814X 


SIMULATION  OF  TIDAL  FLOW  AND  CIRCU- 
LATION PATTERNS  IN  THE  LOXAHATCHEE 
RIVER  ESTUARY,  SOUTHEASTERN  FLORI- 
DA 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

G  M.  Russell,  and  C.  R.  Goodwin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   87-4201, 
1987.  32p,  17  fig,  2  tab,  15  ref. 

Descriptors:  *Water  circulatin,  'Florida,  'Simula- 
tion analysis,  'Tides,  'Loxahatchee  River,  'Estu- 
aries, Mixing,  Coastal  waters,  Jupiter  Inlet. 

Results  of  a  two-dimensional,  vertically  averaged, 
computer   simulation   model   of  the   Loxahatchee 
River  estuary  show  that  under  typical  low  fresh- 
water inflow  and  vertically  well  mixed  conditions, 
water    circulation    is    dominated    by    freshwater 
inflow  rather  than  by  tidal  influence.  The  model 
can  simulate  tidal  flow  and  circulation  in  the  Loxa- 
hatchee River  estuary  under  typical  low  freshwa- 
ter inflow  and  vertically  well  mixed  conditions,  but 
is  limited,  however,  to  low-flow  and  well  mixed 
conditions.  Computed  patterns  of  residual  water 
transport  show  a  consistent  seaward  flow  from  the 
northwest  fork  through  the  central  embayment  and 
out  Jupiter  Inlet  to  the  Atlantic  Ocean.  A  large 
residual   seaward   flow   was  computed   from   the 
North  Intracoastal  Waterway  to  the  inlet  channel. 
Although  the  tide  produces  large  flood  and  ebb 
flows  in  the  estuary,  tide-induced  residual  trans- 
port rates  are  low  in  comparison  with  freshwater- 
induced  residual  transport.  Model  investigations  of 
partly  mixed  or  stratified  conditions  in  the  estuary 
need  to  await  development  of  systems  capable  of 
simulating  three-dimensional  flow  patterns.  (Au- 
thor's abstract) 
W89-07055 

NUTRIENT-DISSOLVED  OXYGEN  DYNAM- 
ICS IN  CHESAPEAKE  BAY:  THE  ROLES  OF 
PHYTOPLANKTON  AND  MICRO-HETERO- 
TROPHS  UNDER  SUMMER  CONDITIONS, 
1985 
Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

J.  H.  Tuttle,  T.  C.  Malone,  R.  B.  Jonas,  H.  W. 

Ducklow,  and  D.  G.  Cargo. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-142864. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  CBP/TRS  3/87,  August  1987.  158p,  89 

fig   8  tab,  27  ref,  EPA  Grants  X-00331 1-01-0  and 

X-003  3 10-02-0,   and   NO  A  A  Grant   NA84AA-D- 

00014. 

Descriptors:  'Estuaries,  'Nutrients,  'Dissolved 
oxygen,  'Chesapeake  Bay,  'Heterotrophic  bacte- 
ria 'Phytoplankton,  Productivity,  Bacteria,  Cy- 
cling nutrients,  Mixing,  Sulfur,  Seasonal  variation. 


phic  zone  via  vertical  mixing  and  osci 
the  pycnocline.  Bacterial  biomass,  prodi 
metabolism  are  tightly  coupled  to  phy 
production  during  the  spring  and  summ 
detritus  is  the  source  of  carbon  fuelinj 
oxygen  consumption  in  deep  wate 
column  oxygen  consumption  by  microhe 
is  a  major  contributor  to  the  develi 
anoxia  during  the  spring  and  early  sumn 
bial  sulfur  cycling  then  becomes  an 
mechanism  for  maintaining  anoxia.  Th 
for  the  establishment  of  anoxia  is  grea 
northern  regions  of  the  mesohaline  ( 
Bay.  However,  phytoplankton  and  ba 
rameters  exhibit  greater  variation  over  i 
tances  in  an  east  to  west  direction.  Com 
biological  measurements  made  in  the 
1984,  a  high  flow  year  in  which  anoxia 
spread,  with  measurements  made  in  1 
flow  year  in  which  anoxia  was  limited  a 
duration,  suggest  that  fundamental  ch 
occurred  in  the  ecosystem  of  mid-Ches 
such  that  a  significant  portion  of  primi 
tion  is  channeled  into  bacterial  produ 
thor's  abstract) 
W89-07168 


This  study  focused  on  the  relationships  of  phyto- 
plankton and  microheterotrophs  to  the  develop- 
ment and  maintenance  of  anoxia  in  the  mesohaline 
region  of  Chesapeake  Bay.  A  series  of  14  cruises 
were  made  from  February  to  October,  1985,  on 
which  water  quality,  nutrient  concentrations,  phy- 
toplankton production,  and  microheterotroph  pro- 
duction and  metabolism  were  assessed.  Phyto- 
plankton production  from  February  to  May  gener- 
ates a  quantity  of  organic  matter  more  than  ade- 
quate to  cause  oxygen  decline  in  mid-Bay  deep 
waters.  The  development  of  the  summer  maximum 
in  phytoplankton  productivity  appears  to  depend 
upon  the  regeneration  of  nutrients  from  phylo- 
plankton  carbon  produced  in  the  spring  which 
sinks  into  deep  water  and  is  reminerali/.ed  by  bac- 
teria     I  hose  nutrients  arc  recycled  into  the  eutro- 


CONTAMINANT     TRANSPORT     F 
LIOTT  AND  COMMENCEMENT  BA 

National   Oceanic   and   Atmospheric 

tion,  Seattle,  WA.  Pacific  Marine  En 

Lab. 

For  primary  bibliographic  entry  see  Fie 

W89-07176 


TIDAL  VARIATIONS  OF  GROU 
LEVEL  IN  AN  ESTUARINE  AQUD7I 

Newcastle  upon  Tyne  Univ.  (Englan 

Geotechnical  Engineering. 

For  primary  bibliographic  entry  see  Fi 

W89-07185 

RAPID  PERMEABILITY  TESTIN< 
PRESSURISATION  METHOD, 

Hydraulics  Research  Ltd.,  Walhngfor 

Groundwater  Section. 

For  primary  bibliographic  entry  see  Fi 

W89-07204 

PREDICTIONS  OF  GROUNDWA 
SURES  AND  UPLIFT  BELOW  EX( 
IN  TIDAL  LIMITS, 

Hydraulics  Research  Ltd.,  Wallmgfoi 

Groundwater  Section. 

For  primary  bibliographic  entry  see  F 

W89-07215 

FATE  AND  EFFECT  OF  PETRC 
DROCARBONS  AND  TOXIC  OR< 
LOUISIANA  COASTAL  ENVrRONI 

Louisiana  State  Univ.,  Baton  Roug 

Wetland  Resources. 

For  primary  bibliographic  entry  see  F 

W89-07253 

NOAA    GULF    OF    MEXICO    SI 
TRENDS  PROGRAM:  TRACE  OR< 
TAMINANT  DISTRIBUTION  IN 
AND  OYSTERS, 

Texas  A  and  M  Univ.,  College  Sta 

Oceanography. 

For  primary  bibliographic  entry  see  1 

W89-07255 


FRAMVAREN  -  A  MAN-MADE  SI 
DUCER, 

Chalmers     Univ.     of     Technology 
(Sweden).  Dept.  of  Analytical  and  IV 

try- 

For  primary  bibliographic  entry  see 

W89-07258 


OCCURRENCE     AND     D1STRII 
VOLATILE  ORGANIC  COMPOl) 
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ERENT  WIND  AND  SAMPLING  CONDI- 
S  IN  THE  LOWER  CALCASIEU  RIVER, 

ISIANA, 

jgical  Survey,  Baton  Rouge,  LA.  Water  Re- 

sDiv 

rimary  bibliographic  entry  see  Field  5B. 

07276 


4N1C   POLLUTANT   DISTRIBUTION    IN 
ISSIPPI  RIVER  DELTA  SEDIMENTS, 

iana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 

nental  Studies. 

rimary  bibliographic  entry  see  Field  5B. 

)7300 


fflCAL  CONTAMINANTS  IN  SEDIMEN- 
'  PROFILES  OF  CENTRAL  GULF  OF 
ICO  ESTUARIES, 

Coast  Research  Lab.,  Ocean  Springs,  MS. 
rimary  bibliographic  entry  see  Field  5B. 
H302 


ONAL  VARIATION  OF  SELECTED  HY- 
:.\RBONS,  PESTICIDES,  AND  PCBS  IN 
SOSTREA  VIRGINICA  IN  GALVESTON 

A  and  M  Univ.,  College  Station.  Dept.  of 

ography. 

unary  bibliographic  entry  see  Field  5A. 

17303 


UBUTIONS  OF  HALOGENATED  OR- 
C  COMPOUNDS  IN  ESTUARINE 
«,  BIOTA,  AND  SEDIMENTS, 

gical  Survey,  Denver,  CO. 

imary  bibliographic  entry  see  Field  5B. 

f7304 


ELLING  ASSESSMENT  OF  NORTH  SEA 
THYL  SULPHIDE  EMISSION  AS  A 
CE  OF  BACKGROUND  SULPHATE 
SCANDINAVIA, 

J  Electricity  Generating  Board,  Leather- 
(England).    Central    Electricity    Research 

imary  bibliographic  entry  see  Field  5B. 
7306 


lENTRATION  AND  TRANSPORT  OF 
PHORUS  AND  RADIUM-226  IN  THE 
E  RIVER  AND  CHARLOTTE  HARBOR, 
HWESTERN  FLORIDA, 

peal  Survey,  Tampa,  FL. 

imary  bibliographic  entry  see  Field  5B. 

7315 


E  ELEMENTS  IN  GULF  OF  MEXICO 

•ffiNT  AND  OYSTERS  FROM  THE  NOAA 

US  AND  TRENDS  PROGRAM, 

A  and  M  Univ.,  College  Station.  Dept.  of 

ography. 

jmary  bibliographic  entry  see  Field  5B. 


^TTY  OF  TRACE  METALS  TO  COPE- 
IN  A  POLLUTED  ESTUARY, 

il  Marine  Fisheries  Service,  Beaufort,  NC 

ttLab. 

imary  bibliographic  entry  see  Field  5C. 


ORS  CONTRIBUTING  TO  VARIABILITY 
IOGENIC  SULFUR  EMISSIONS  FROM 
IDA  WETLANDS, 

Kiel  School  of  Marine  and  Atmospheric  Sci- 

Hiami,  FL. 

imary  bibliographic  entry  see  Field  5B. 


S(ORGANIC  C  p-  N,  SI)  IN  THE 

n\URYRIVER  LOIRE  (FRANCE)  AND 

I    de    Biogeochimie     Marine,     Montrouge 


(France). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07415 


ALGAL  AND  MICROBIAL  PROCESSES  IN- 
VOLVED IN  PARTICULATE  ORGANIC 
MATTER  DYNAMICS  IN  THE  LOIRE  ESTU- 
ARY, 

Bordeaux- 1  Univ.,  Talence  (France).  Lab.  de  Bio- 

logie  Marine. 

J.  C.  Relexans,  M.  Meybeck,  G.  Billen,  M. 

Brugeaille,  and  H.  Etcheber. 

Estuarine,   Coastal   and   Shelf  Science  ESCCD3, 

Vol.  27,  No.  6,  p  625-644,  December  1988.  11  fig,  5 

tab,  46  ref. 

Descriptors:  *Algal  growth,  'Estuarine  environ- 
ment, 'Heterotrophic  bacteria,  'Particulate  matter, 
•Organic  matter,  'France,  Dynamics,  Primary 
production,  Biomass,  Seasonal  variation,  Phyto- 
plankton. 

Algal  and  bacterial  biomass  and  activities  were 
studied  in  the  Loire  estuary  (France)  by  means  of 
particulate  organic  matter  proteins  and  chlorophyll 
pigments  determination,  electron  transport  system 
activity  measurement,  14C-bicarbonate  incorpora- 
tion and  tritiated  thymidine  incorporation  determi- 
nation. These  data  collected  throughout  the  estu- 
ary under  various  hydrological  conditions  allow 
characterization  of  two  opposite  typical  situations: 
(i)  During  winter  and  early  spring,  when  discharge 
increases  beyond  1000  cu  m/s,  heterotrophic  activ- 
ity always  dominates  over  primary  production  but 
remained  moderate  because  of  low  temperature 
and  non-biodegradable  quality  of  organic  carbon; 
(ii)  in  drought  situations,  phytoplankton  produc- 
tion developed  in  the  river  causing  increases  of  pH 
and  oxygen  concentration.  In  these  situations,  ac- 
cumulation of  phytoplanktonic  material  in  the 
highly  turbid  inner  estuary  resulted  in  very  high 
heterotrophic  activities  causing  pH  decrease  and 
complete  depletion  of  dissolved  oxygen.  Budgets 
of  particulate  organic  carbon  showed  that  the  an- 
thropogenic inputs  contribute  less  than  5%  to  the 
organic  load  of  the  inner  estuary.  (Author's  ab- 
stract) 
W89-07416 


APPLICATION  OF  ISOTOPIC  AND  BIOGEO- 

CHEMICAL  MARKERS  TO  THE  STUDY  OF 

THE  BIOCHEMISTRY  OF  ORGANIC  MATTER 

IN  A  MACROTIDAL  ESTUARY,  THE  LOIRE, 

FRANCE, 

Paris-6  Univ.  (France).  Lab.  de  Physique  et  Chimie 

Mariens. 

A.  Saliot,  J.  Tronczynski,  P.  Scribe,  and  R. 

Letolle. 

Estuarine,   Coastal   and   Shelf  Science   ESCCD3, 

Vol.  27,  No.  6,  p  645-669,  December  1988.  13  fig,  5 

tab,  93  ref. 

Descriptors:  'Isotopic  tracers,  'Environmental 
tracers,  'Estuaries,  'France,  'Organic  matter, 
'Biochemistry,  Geochemistry,  Particulate  matter, 
Organic  carbon,  Tracers. 

The  biogeochemistry  of  organic  matter  in  a  macro- 
tidal  estuary,  the  Loire,  France,  was  studied  for 
two  years  during  different  seasons.  Both  particu- 
late matter  and  sediment  were  sampled  in  the  river- 
ine zone,  in  the  maximum  turbidity  zone  and  in  the 
ocean  near  the  river  mouth.  Two  techniques  were 
used:  carbon  isotopic  ratio  determination  and  anal- 
ysis of  lipid-marker  signatures  in  the  n-alkane,  n- 
alkene  and  fatty  acid  series.  For  the  period  corre- 
sponding to  the  output  of  the  maximum  turbidity 
zone  in  the  ocean,  the  complete  change  of  organic 
matter  -  continental  in  nature  in  the  inner  estuary, 
pure  marine  in  the  outer  estuary  -  was  well  illus- 
trated by  the  decrease  of  delta  13C  values  and  of 
carbon  preference  index  of  n-alkanes.  Input 
sources  of  organic  matter  by  continental  plants, 
plankton  and  micro-organisms  are  discussed  from 
biogeochemical-marker  analyses  data  along  with 
the  processes  of  accumulation  of  particles  and  their 
evolution  with  the  season.  Some  criteria  for  evi- 
dencing the  nature  of  various  organic-matter  pools 
are  assessed  and  compared  in  different  chemical- 
marker  series  as  follows:  high  molecular  weight  n- 
alkanes  and  fatty  acids,  perylene  for  continental 


Estuaries — Group  2L 

imprints,  polyunsaturated  18-,  20-  and  22-carbon 
fatty  acids,  n-C17,  n-alkenes  and  squalene  for  algae 
imprints,  branched  iso  and  anteiso  fatty  acids, 
(delta)ll-C  18:1  for  microbial  imprints.  (Author's 
abstract) 
W89-07417 


PHYTOPLANKTON  COMMUNITY  STRUC- 
TURE AND  SUCCESSION  IN  A  TROPICAL  ES- 
TUARINE COMPLEX  (CENTRAL  WEST 
COAST  OF  INDIA), 

National   Inst,   of  Oceanography,   Panaji   (India). 
V.  P.  Devassy,  and  J.  I.  Goes. 
Estuarine,   Coastal   and   Shelf  Science   ESCCD3, 
Vol.  27,  No.  6,  p  671-685,  December  1988.  7  fig,  2 
tab,  22  ref. 

Descriptors:  'Phytoplankton,  'Estuaries,  'India, 
'Tropical  regions,  'Succession,  'Species  composi- 
tion, Aquatic  populations,  Seasonal  distribution, 
Monsoons. 

The  seasonal  distribution  of  phytoplankton  in  the 
Mandovi-Zuari  Estuarine  complex  (central  west 
coast  of  India)  from  November  1979  to  October 
1980  is  described.  Of  the  82  species  of  phytoplank- 
ton recorded,  diatoms  (63  species)  showed  an  over- 
whelming predominance  over  dinoflagellates  (14 
species),  blue-green  algae  (three  species)  and  green 
algae  (two  species).  Among  the  several  factors 
affecting  phytoplankton,  the  commencement  of  the 
south-west  monsoon  results  in  a  drastic  change  in 
hydrographic  conditions  which  are  instrumental  in 
transformation  of  the  phytoplankton  population 
size  and  structure.  The  great  variability  in  the 
ecosystem  is  amply  illustrated  by  species  succes- 
sion. (Author's  abstract) 
W89-07418 


STUDY  OF  FLUORIDE  IN  POLLUTED  AND 
UNPOLLUTED  ESTUARINE  ENVIRON- 
MENTS, 

National  Inst,  of  Oceanography,  Panaji  (India). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07419 


LAND  USE  REGULATION  BY  THE  VIRGINIA 
MARINE  RESOURCES  COMMISSION:  THE 
VIRGINIA  WETLANDS  ACT  AND  COASTAL 
PRIMARY  SAND  DUNE  PROTECTION  ACT, 

Chesapeake  Bay  Foundation,  Inc.,  Richmond,  VA. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-07428 


NON-TIDAL   FRESHWATER   WETLANDS   IN 
VIRGINIA, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-07429 


SLUDGE  DISPOSAL  TO  SEA:  THE  BARROW 
DEEP  IN  THE  THAMES  ESTUARY  AS  A  CASE 
STUDY, 

For  primary  bibliographic  entry  see  Field  5E. 
W89-07464 


TOLO  HARBOUR:  THE  CASE  FOR  INTE- 
GRATED WATER  QUALITY  MANAGEMENT 
IN  A  COASTAL  ENVIRONMENT, 

Hong  Kong  Environmental  Protection  Dept. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-07465 


MERCURY  IN  SURFACE  WATERS  OF  THE 
OPEN  OCEAN, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07507 


SHORT  TERM  TEMPORAL  AND  SPATIAL 
VARIABILITY  OF  CHLOROPHYLL  A  CON- 
CENTRATIONS IN  THE  ELIZABETH  RIVER, 
VIRGINIA, 
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Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 

W 89-07 542 


LEAD  POISONING  OF  NORTHERN  PINTAIL 
DUCKS  FEEDING  IN  A  TIDAL  MEADOW 
CONTAMINATED  WITH  SHOT  FROM  A 
TRAP  AND  SKEET  RANGE, 

New   Jersey   Div.   of  Fish,  Game  and   Wildlife, 

Trenton. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07585 

SODIUM  NITRILOTRIACETATE  INFLU- 
ENCES THE  LARVAL  DEVELOPMENT  AND 
METAMORPHOSIS  OF  MARINE  INVERTE- 
BRATES, 

Padua  Univ.  (Italy).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07586 

NUTRIENTS,  AND  MICROPLANKTON  BIO- 
MASS  OFF  THE  NEW  ZEALAND  SOUTH 
«LAND  NORTHWEST  COAST,  JANUARY 
1982, 

Cawthron  Inst.,  Nelson  (New  Zealand). 

A.  L.  MacKenzie,  H.  F.  Kaspar,  and  P.  A. 

Gillespie. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  22,  No.  4,  p  551-564, 

1988.  8  fig,  3  tab,  28  ref. 

Descriptors:  "Cycling  nutrients,  'Biomass,  *Phyto- 
plankton,  'Ecosystems,  'Coastal  waters,  'New 
Zealand,  *Mixolimnion,  'Upwelhng,  Euphotic 
zone,  Aphotic  zone,  Continental  shelf,  Chlorpnyll, 
Chemocline,  Insular  slopes. 

A  survey  during  the  summer  of  1982  revealed 
riverine  outwelling  and  the  upwelhng  of  waters 
from  aphotic  depths  at  different  locations  on  the 
Westland  shelf.  This  led  to  nutrient  enrichment  ot 
the  euphotic  zone  and  resulted  in  elevated  phyto- 
plankton  and  bacterioplankton  biomass  estimates. 
At  most  stations,  subsurface  chlorophyll-a  maxima 
existed  near  the  base  of  a  nitrogen-depleted  eupho- 
tic zone  and  near  the  boundary  of  the  nitrachne. 
Total  N  and  total  P  concentrations  in  the  euphotic 
zone  (2.4-10.6  and  0.3-1.0  mmol/cu  m,  respective- 
ly) never  exceeded  the  concentrations  within  the 
aphotic  zone  (9.0-16.1   and  0.7-1.3  mmol/cu  m 
respectively)  at  any  station.  Molar  ratios  revealed 
the  larger  proportions  of  the  total  nitrogen  and 
phosphorus  pools  that  existed  in  an  organic  form  in 
the  euphotic  than  in  the  aphotic  zones.  The  rela- 
tive   depletion    of   dissolved    inorganic    nitrogen 
(DIN)  compared  to  dissolved  reactive  phosphorus 
(DRP)  as  shown  by  DIN/DRP  ratios  in  the  eu- 
photic  zone   (1.5-12.5)   versus   the   aphotic   zone 
(10  0-33  0)  was  apparent  at  all  stations.  Large  pools 
of  combined  N  and  P  existed  in  the  top  4  cm  of  the 
sediments    relative   to   the   quantities   within   the 
water  column,  though  organic  N  relative  to  organ- 
ic P  was  depleted.  An  interesting  comparison  can 
be  made  between  the  rates  of  inorganic  nitrogen 
flux  from  the  sediments  and  the  pool  sizes  in  the 
water  column.  At  one  nearshore  site,  the  annual 
rate  of  inorganic  N  flux  from  the  sediments,  219 
mmol/sq  m/yr,  was  close  to  the  observed  tola 
DIN  pool  (280  mmol/sq  m)  and  about  halt  the  1  N 
pool   525  mmol/sq  m)  in  the  water  column,  where- 
as at  a  site  well  beyond  the  shelf  break,  the  same 
observed  rate  of  inorganic  N  flux  was  contributing 
only  about  5%  of  the  DIN  pool  and  less  than  3% 
of  the  TN  pool  in  the  water  column  per  year. 
(Author's  abstract) 
W89-07610 


HEAVY  METAL  POLLUTION  IN  MANUKAU 
AND  WAITEMATA  HARBOURS,  NEW  ZEA- 
LAND, 

Department  of  Scientific  and  Industrial  Research, 
Wellington  (New  Zealand).  Div.  of  Water  Sci- 
ences. 

For  primal y  bibliographic  entry  sec  Field  5B. 
■7611 


TRACE  METAL  LEVELS  IN  FISH  FROM  THE 
MANUKAU  HARBOUR,  AUCKLAND  NEW 
ZEALAND,  RELATED  TO  A  WATER  POLLU- 
TION INCIDENT, 

Department  of  Scientific  and  Industrial  Research, 
Auckland  (New  Zealand).  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-07612 


EFFECTS  OF  ZN,  MN,  AND  CO  ACCUMULA- 
TION ON  GROWTH  AND  CHEMICAL  COM- 
POSITION OF  FUCUS  VESICULOSUS  L. 
UNDER  DIFFERENT  TEMPERATURE  AND 
SALINITY  CONDITIONS, 

Slovenska  Akademija  Znanosti  in  Umetnosti,  Ljub- 
lijana  (Yugoslavia).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  6C. 
W89-07619 


PHYTOPLANKTON  PRODUCTION  CYCLE  IN 
BELFAST  LOUGH, 

Department  of  Agriculture  for  Northern  Ireland, 
Coleraine.  Fisheries  Research  Lab. 
J  G  Parker,  R.  S.  Rosell,  and  K.  C.  MacOscar 
Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom  JMBAAK,  Vol.  68,  No.  4,  p  555- 
564,  November  1988.  6  fig,  1  tab,  16  ref. 

Descriptors:  'Aquatic  productivity,  *Estuarine  en- 
vironment, 'Eutrophication,  'Phytoplankton,  'Ire- 
land 'Cycling  nutrients,  'Aquatic  plants,  Pri- 
mary productivity,  Ecosystems,  Light  penetration, 
Chlorophyll,  Assay,  Salinity,  Nitrates,  Sampling, 
Aquatic  environment,  phosphate,  Silicates,  Bio- 
mass, Carbon  radioisotopes,  Turbulence,  Enrich- 
ment. 

Using  carbon-14  assays,  primary  production  rates 
were  measured  in  the  surface  waters  of  Belfast 
Lough;  during  the  surveys,  water  temperature  and 
light  penetration  were  measured.  Salinity,  nitrate, 
phosphate,  silicate  and  chlorophyll  were  measured 
in  water  samples.  Throughout  the  lough,  there  was 
a  single  late  peak  of  phytoplankton  production 
similar  to  that  reported  in  certain  well-mixed  areas 
of  the  Irish  Sea.  The  bloom  was  late  and  shorter  in 
duration  in  the  deeper  waters  of  the  lough,  com- 
pared with  the  less  turbulent  nutrient-enriched 
waters  of  the  inner  lough.  (Author's  abstract) 
W89-07620 

CYSTS  AND  SEDIMENTS:  GONYAULAX  PO- 
LYEDRA  (LINGULODINIUM  MACHAERO- 
PHORUM)  IN  LOCH  CHERAN, 

Royal  Holloway  and  Bedford  New  Coll.,  fcgham 

(England).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-07621 

NEED  FOR  ORGANIC  REFERENCE  MATERI- 
ALS IN  MARINE  SCIENCE, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07649 


MERCURY  IN  THE  CALCASIEU  RIVER/LAKE 
COMPLEX,  LA, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  ot 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5  b. 

W89-07676 

FFFECTS  OF  THE  WATER-SOLUBLE  FRAC- 
TIONS OF  NO.  2  FUEL  OIL  ON  THE  CYTOKI- 
NESIS OF  THE  QUAHOG  CLAM  (MERCEN- 
ARY MERCENARIA), 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. ,.„ 
For  primary  bibliographic  entry  see  Held  )t. 
W89-07677 

ACUTE  TOXICITY  OF  PAH  CONTAMINATED 
SEDIMENTS  TO  THE  ESTUARINE  FISH, 
LEIOSTOMUS  XANTHURUS, 

William  and  Mary  Coll.,  Gloucester  Point.  VA 
Inst,  of  Marine  Science 


For  primary  bibliographic  entry  see  Field 
W89-07685 


FILTER  TYPES,  FILTRATION  AND  P( 
TRATION  TREATMENT  IN  PHYTO 
TON  PRODUCTION  STUDIES, 

Port    Elizabeth    Univ.    (South    Africaj. 

Botany. 

For  primary  bibliographic  entry  see  Field 

W 89-07709 


POSSIBLE  RELATION  BETWEEN  A 

OF  DISTEPHANUS  SPECULUM  (SIL 

GELLATA)     AND     ANOXIA     IN     1 

WATERS    IN    THE    NORTHERN    Al 

1983, 

Ljubljana  Univ.  (Yugoslavia).  Biological 

N.  Fanuko. 

Journal  of  Plankton  Research  JPLRD9 

No.  1,  p  75-84,  January  1989.  5  fig,  1  t 

Descriptors:  'Phytoplankton,  'Ecology, 
my,  'Oxygen  depletion,  'Eutrophication 
geliates,  Anoxia,  Adriatic  Sea,  Distephar, 

Silicoflagellates,  rare  planktonic  algae,  > 

tered  in  bloom-like  conditions  in  the 

bottom  layer  of  the  Gulf  of  Trieste, 

Adriatic.  These  flagellates  appear  occa 

winter,  while  in  summer  they  have  been 

ally  observed  only  in  the  Northern  Ai 

with  no  importance  for  the  phytoplank 

Wages  in  this  area.   However,   during 

weekly  monitoring  during  the  summer 

shore  waters  of  the  Gulf  of  Trieste 

Adriatic,  an  unusually  abundant  popula 

coflagellates  was  observed  in  the  20-m 

mocline  layer,  2  m  above  the  bottom. 

m-deep  sampling  site  in  the  Gulf  of  Trie 

samples  from  the  surface,  and  at  dept 

and  20  m  were  taken  for  temperature, 

density  determination,  and  analyzed  1 

and  oxygen  content  and  chlorophyll  ; 

tide  episode  started  in  the  20-m  deep  Is 

an  extremely  sharp  seawater  density  gn 

bottom  decrease  of  oxygen  content  to  < 

L  (50%  saturation).  In  such  conditions 

tion  of  distephanus  speculum  started 

Tiny  microflagellates  dominated  nurn 

contributed  negligibly  to  the  total  bi 

the  sample.  Diatoms  and  the  large  an 

flagellates  represented  the  major  part 

biovolume.  Distephanus  cells  made  up 

cell  number  and  0.05%  of  the  biov 

week   later   the   number   of  Disteph 

bottom    sample    increased    20-fold    a 

79,000  cells/L,  (19%  of  the  total  eel 

35%  of  the  biovolume).  On  August 

bottom  population  of  D.speculum  r« 

abundance  of  660,000/L  (50%  of  the 

and  60%  of  the  total  volume).  The  im 

rophyll  a  content  (6.93  micrograms/1 

with  the  bloom  and  the  nutrient  con 

favorable.  After  two  weeks  of  expons 

Distephanus  disappeared  at  once  frc. 

layer,  which  coincided  with  a  slight 

salinity  and  a  phosphate  drop  to  zen 

that  the  silicoflagellates  died  due  to 

phate    impoverishment    and    sank    t 

bottom,  where  they  decomposed  an< 

to  the  oxygen  depletion  and  formatio: 

sulfide.  A  few  weeks  afterwards  a  rr 

was  observed  in  the  benthic  comm 

region.  The  silicoflagellate  bloom  m 

tributed  to  the  anoxic  conditions  by  ir 

tion  and  decomposition.  (Brock-PTT) 

W89-07710 


INFLUENCE  OF  WATER  EXC1 
ZOOPLANKTON  DYNAMICS  M 
DEVELOPMENT  IN  A  SOUTH  I" 
FJORD, 

Hamburg  Univ.  (Germany,  F.R.).  In 

meine  Botanik. 

M.  Krause,  and  G.  Kattner. 

Journal  of  Plankton  Research  JPLI 

No   l,p  85- 103,  January  1989.  11  fig 
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>tors:  'Zooplankton,  •Ecological  distribu- 
tors. 'Water  exchange.  'Species  composi- 
/ertical  distribution,  Phytoplankton,  Water 
Stratification,  Norway. 

experiments  in  a  south  Norwegian  fjord  in 
and  April  1979,  distribution  and  develop- 
f  zooplankton  were  investigated  in  detail. 
re  of  protozooplankton,  meroplankton  and 
nkton  were  determined  as  individual  spe- 
rong  water  exchange  caused  a  high  variabil- 
lankton  composition  and  biomass.  Changes 
ity  and  temperature  as  well  as  numbers  of 
a  individuals  and  in  the  percentage  compo- 
>f  the  developmental  stages  of  the  spring 
ig  Calanus  finmarchicus  revealed  that  a 
duced  inflow  of  Skagerrak  water  along  the 
est  Norwegian  coast  also  entered  the  Rosf- 
i  contrast  to  the  Atlantic  water  with  low 
s  of  copepods  from  the  hibernating  genera- 

the  Skagerrak  water  the  spring  generation 
nmarchius  had  already  developed  up  to  the 
i  second  copepodite  stages.  The  Skagerrak 
.as  already  very  rich  in  both  phytoplankton 
iplankton.  Here,  an  increase  in  biomass  over 
•inly  resulted  from  the  development  of 
r  to  older  copepodite  stages  and  from  a 
rable  increase  in  numbers  of  the  tintinnid, 
ntinnus  pellucidus.  The  vertical  distribution 
(ton  organisms  and  fecal  pellets  was  closely 
ed  with  the  occurrence  and  the  stratifica- 

water  masses  coming  into  the  Rosfjord. 
r's  abstract) 
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ES  ON  THE  GROWTH  AND  NITROGEN 
ILATION  OF  THE  BLOOM  DINOFLA- 
TE  GYRODLNIUM  AUREOLUM  HUL- 

ity  Coll.  of  Swansea  (Wales).  School  of 
al  Sciences. 

hion,  and  P.  M.  Holligan. 
of  Plankton  Research  JPLRD9,  Vol.  11, 
)  105-118,  January  1989.  4  fig,  2  tab,  40  ref. 

tors:  'Dinoflagellates,  'Eutrophication, 
growth,  'Nitrogen,  'Nutrients,  Nitrogen 
tkm,   Carbon   dioxide    fixation,    Chemical 


i  experiments  were  carried  out  with  labora- 
Itures  of  Gyrodinium  aureolum.  Physiologi- 
sts on  C02  fixation  and  nitrogen  nutrition 
idertaken  with  a  natural  population  domi- 
i  the  same  organism.  The  population  appar- 
•s  in  a  late  stage  of  bloom  development  and 
g  from  a  degree  of  nitrogen  limitation.  The 
study  has  indicated  some  possible  adapta- 

G.aureolum  to  existence  in  a  fluctuating 
mem.  For  example,  the  ability  for  dark 
uptake  when  subjected  to  nitrogen-hmita- 
i  the  reduction  in  carbon  metabolism  and 
rate  to  match  the  availability  of  nutrients, 
daptations  could  help  maintain  a  relatively 

C:N  ratio  and  increase  the  capability  of 
•nism  to  survive  periods  of  nutrient-depri- 
(Author's  abstract) 
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RCH  ON  VERTICAL  ZONATION  OF 
*  MACROBENTHOS  IN  THE  LAGOON 

Joiv.  (Italy).  Dept.  of  Genetics  and  Micro- 

^nbrogi,  C.  N.  Bianchi,  C.  Morri,  and  R 
ra. 

7<fc  Biologie  Marine  CBIMA5,  Vol.  29,  No 
'•ill,  3rd  quarter  1988.  6  fig,  2  tab,  32  ref 
>  summary). 

'ton:  'Italy,  'Benthic  fauna,  'Benthic  flora, 
1  distribution,  'Lagoons,  Ecosystems,  Ses- 
robemhos 

rocal  distribution  of  sessile  macrobenthos 
wigated  from  surface  to  bottom  in  two 
oi  the  Lagoon  of  Venice;  one  (S)  charac- 
•y  some  degree  of  wave  action,  a  second 
i  located  in  still  water.  Samplings  have  been 
J  scuba  diving  at  the  depths  of  0,  -0,5,  -1  -2 
"•  scraping  off  400  sq  cm  of  the  wooden 


piles  that  define  the  path  of  navigable  canals  inside 
the  lagoon.  In  the  deeper  station  S,  an  additional 
sampling  was  made  at  -5  m.  In  each  sample  all 
species  collected  were  identified  and  the  relative 
coverage  was  evaluated  for  each  one.  Data  were 
submitted  to  multivariate  statistical  analysis. 
Thirty-eight  species  were  recorded;  five  algae  and 
33  animals.  The  main  organisms  were  Mytilus  gal- 
loprovinialis  (present  in  all  samples  and  particular- 
ly abundant  at  station  S  near  the  surface);  Ulva 
rigida  (at  the  first  meter  of  depth);  Gracilaria  con- 
fervoides  (at  station  NO;  Tedania  anhelans  (at  inter- 
mediate levels);  Tubularia  crocea  (at  S,  always  at 
intermediate  levels)  and  various  species  of  asci- 
dians  (at  N  in  the  deepest  levels).  A  sharp  zonation 
of  epibenthic  assemblages  is  obvious  at  station  S, 
more  exposed  to  wave  action:  the  surface  layer  is 
characterized  by  the  presence  of  exclusive  species 
as:  Balanus  perforatus,  Janua  pagenstecheri,  Myti- 
laster  minimus  and  Bowerbankia  gracilis.  These 
features  seem  to  agree  with  the  hypothesis  of  a 
superficial  discontinuity  as  a  general  rule  in  Medi- 
terranean benthos.  Below  such  a  discontinuity 
layer  a  homogeneous  distribution  of  organisms  was 
observed.  A  similar  homogeneous  distribution  was 
noticed  through  the  different  depth  levels  at  the 
station  N,  where  a  lower  wave  regime  is  predomi- 
nant. However,  the  other  levels  of  station  S  were 
characterized  by  sponges  and  hydroids,  whereas  at 
station  N  ascidians  were  dominant.  In  the  stations 
studied,  the  vertical  zonation  of  the  benthic  sessile 
assemblages  is  likely  to  be  mainly  affected  by  wave 
action  in  the  surface  layer,  while  in  the  deepest 
levels  the  role  of  trophic  conditions  has  to  be  taken 
into  account.  (Author's  abstract) 
W89-07725 


DECOUPLING  OF  HYDROCARBONS  AND 
FATTY  ACIDS  IN  THE  DISSOLVED  AND  PAR- 
TICULATE WATER  PHASES  OF  A  DELTAIC 
ENVIRONMENT, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-07743 


INTERACTION  OF  TIDE  AND  RIVER  FLOW, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Water  Resources  Engineering. 
S.  Vongvisessomjai,  and  S.  Rojanakamthorn. 
Journal  of  Waterway,  Port,  Coastal,  and  Ocean 
Engineering  JWPED5,  Vol.  115,  No.  1,  p  86-104, 
January  1989.  7  fig,  1  tab,  11  ref,  append. 

Descriptors:  'Rivers,  'Tidal  effects,  'River  flow, 
'Mathematical  models,  Alluvial  rivers,  Mathemati- 
cal analysis,  Convection. 

Studies  on  the  interaction  of  tide  and  river  flow  are 
scarce,  while  studies  on  the  simplified  characteris- 
tics of  tides  in  canals  and  gulfs  are  common.  This 
study  employs  the  perturbation  method  to  solve 
analytically  the  interaction  of  tides  and  river  flow, 
taking  into  account  the  nonlinear  convective  iner- 
tia and  bottom  friction.  Appropriate  characteristics 
of  the  interaction  obtained  from  an  analysis  of  five 
records  along  a  river  are  used  in  the  derivation  and 
verification.  The  interaction  of  the  tide  and  the 
river  flow  is  well  described  by  the  analytical  solu- 
tion for  implicit  Doppler  shift.  Exclusion  of  the 
convective  term  yields  an  underestimation  of  the 
tidal  damping.  The  river  flow  raises  the  mean 
water  level  but  damps  the  tide  and  reduces  its 
celerity.  The  raising  of  the  mean  water  level 
during  a  high  discharge  is  more  than  the  damping 
of  the  tide,  causing  flooding  at  a  high  water  level. 
Application  of  the  analytical  solutions  for  any 
value  of  the  river  flow  requires  only  the  bottom 
condition  of  the  river,  which  is  smooth  for  the 
large  alluvial  river.  (Author's  abstract) 
W89-07744 


RELATIONSHIP  BETWEEN  SEDIMENT  AND 
FECAL  COLIFORM  LEVELS  IN  A  PUGET 
SOUND  ESTUARY, 

Kitsap  County  Health  Dept.,  Bremerton,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-07  745 


ORGANIC  ENRICHMENT  OR  TOXICITY:  A 
COMPARISON  OF  THE  EFFECTS  OF  KELP 
AND  CRUDE  OIL  IN  SEDIMENTS  ON  THE 
COLONIZATION  AND  GROWTH  OF 
BENTHIC  INFAUNA, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-07775 


DISTRIBUTION  OF  CS137,  BI207  AND  PB210 
IN  SAGAMI  BAY  MARINE  SEDIMENTS  (IN 
JAPANESE), 

Tokai  Regional  Fisheries  Research  Lab.,  Tokyo 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B 

W89-07778 


MEAN  FLOW  CIRCULATION  EQUATIONS 
FOR  SHOALING  AND  BREAKING  WAVES, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

R.  J.  Sobey,  and  R.  J.  Thieke. 
Journal  of  Engineering  Mechanics  JENMDT,  Vol. 
115,  No.  2,  p  285-303,  February  1989.  7  fig,  14  ref. 

Descriptors:  'Wave  action,  'Flow  pattern,  'Math- 
ematical models,  Surf,  Waves,  Turbulent  flow, 
Stress,  Hydrodynamics,  Flow  velocity,  Theoreti- 
cal analysis. 

Giving  specific  consideration  to  the  Eulerian  mean 
flow  structure  between  the  crest  and  the  trough, 
the  wave-averaged  and  depth-integrated  conserva- 
tion equations  for  mass  and  momentum  are  estab- 
lished. These  equations  are  closely  analogous  to 
the  long  wave  equations  and  include  some  features 
that  have  escaped  detailed  attention.  Qualitative 
details  of  the  vertical  structure  implicit  in  these 
equations  are  revealed  from  predictions  from 
steady  wave  theory  together  with  experimental 
observations  through  the  surf  zone.  The  apparent 
stress  terms  include  wave  and  turbulent  compo- 
nents that  result  from  wave-averaging  of  the  ad- 
vective  acceleration  terms  in  the  momentum  equa- 
tion, as  in  the  lassical  Reynolds  equations,  plus  a 
significant  ana  arguably  dominant  gravitational 
term  between  the  crest  and  trough  that  remains 
after  separation  of  the  setup  term.  The  common 
adoption  of  a  radiation  stress  term,  grouping  the 
depth  integral  of  the  advective  momentum  with 
the  depth  integral  of  the  apparent  stress,  is  not 
helpful  as  it  confuses  the  distinction  between  mean 
flow  forcing  (wave  and  turbulent  apparent  stress) 
and  mean  flow  response  (advective  momentum 
flux).  The  depth-integrated  stress  definition  of  radi- 
ation stress  also  confuses  the  simultaneous  consid- 
eration of  Reynolds  stresses  (turbulent  apparent 
stress)  and  wave  apparent  stresses  and  has  fre- 
quently ignored  at  least  part  of  the  important 
gravitational  component.  The  vertical  structure  ex- 
plicit in  the  separate  terms  of  the  momentum  bal- 
ance is  clearly  crucial  in  determining  the  mean 
flow  circulation  in  the  near-shore  zone.  The  for- 
ward mass  flux  towards  the  beach  concentrated 
between  the  trough  and  crest  and  the  reverse  un- 
dertow below  the  trough  are  essential  features  of 
the  vertical  structure.  The  wave  apparent  stresses 
remain  significant  and  perhaps  dominant  through- 
out the  surf  zone.  The  turbulent  Reynolds  stresses 
are  relatively  less  important  but  by  no  means  negli- 
gible, especially  in  the  neighborhood  of  the  surface 
roller.  (Geiger-PTT) 
W89-07802 


WATER    QUALITY    MODELS    FOR    SMALL 
TIDAL  INLET  SYSTEMS, 

Najarian  and  Associates,  Eatontown,  NJ. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-07814 


MICROBIAL  BIOGEOCHEMISTRY  AND  HE- 
TEROTROPHY  IN  SEDIMENTS  OF  A 
MARINE  HYDROCARBON  SEEP, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5B 

W89-07821 
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CARBON  CONVERSION  EFFICIENCY  FOR 
BACTERIAL  GROWTH  ON  LIGNOCELLU- 
LOSE:  IMPLICATIONS  FOR  DETRITUS- 
BASED  FOOD  WEBS, 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-07822 

CONSEQUENCES  OF  THYMIDINE  CATABO- 
LISM  FOR  ESTIMATES  OF  BACTERIAL  PRO- 
DUCTION: AN  EXAMPLE  FROM  A  COASTAL 
MARINE  SEDIMENT, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

K.  R.  Carman,  F.  C.  Dobbs,  and  J.  B.  Guckert. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No  6,  p  1595-1606,  November  1988.  5  fig,  2  tab,  30 
ref.  NSF  Grant  OCE  83-09967. 

Descriptors:  'Aquatic  productivity,  *Coastal 
waters,  *Tracers,  *Metabolism,  *Marine  sediments, 
•Marine  bacteria,  'Radioactive  tracers,  *DNA, 
Aquatic  populations,  Nucleic  acids,  Temporal  dis- 
tribution, Estimating. 

Radioactively  labeled  thymidine  (TdR)  has  been 
used  extensively  to  measure  bacterial  production  in 
aquatic  environments,  but  critical  assumptions  of 
the  TdR  technique  often  have  gone  untested.  In 
this  study  of  a  coastal  marine  sediment,  the  meta- 
bolic fate  of  methyl  (H3)TdR  and  methyl 
(C14)TdR  was  at  variance  with  the  assumptions 
necessary  for  determining  bacterial  production. 
Only  2%  of  incorporated  radioactivity  was  recov- 
ered in  the  DNA  fraction  of  TCA-insoluble  mate- 
rial following  time-course  incubations  of  1-300 
min.  At  least  the  methyl  group  of  TdR  was  exten- 
sively catabolized,  as  shown  by  copious  production 
of  C14-labeled-C02.  The  temporal  patterns  of 
H3:C14  ratios  in  macromolecular  fractions  indicat- 
ed that  products  of  catabolism  were  recycled  into 
the  DNA  fraction.  The  accuracy  of  the  TdR  tech- 
nique depends  in  large  part  on  the  degree  to  which 
such  catabolism  occurs.  (Author's  abstract) 
W89-07825 


TIDAL  AND  RESIDUAL  FLOWS  IN  THE 
WESTERN  DUTCH  WADDEN  SEA.  II:  AN  AN- 
ALYTICAL MODEL  TO  STUDY  THE  CON- 
STANT FLOW  BETWEEN  CONNECTED 
TIDAL  BASINS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
H.  Ridderinkhof. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  22,  No.  3,  p  185-198,  October  1988.  2  fig,  10 
tab,  1 1  ref,  append. 

Descriptors:  'Water  circulation,  *Model  studies, 
•Tidal  currents,  *Tidal  hydraulics,  *Tidal  basins, 
•The  Netherlands,  Tidal  waves,  Mathematical 
equations,  Shallow  water,  Bottom  currents,  Fric- 
tion, Hydraulic  geometry. 

In  a  one-dimensional  analytical  model,  the  origin 
of  constant  flows  between  connected  tidal  basins, 
as  well  as  the  origin  of  the  associated  residual 
levels,  is  examined.  Linearized  shallow  water  equa- 
tions are  used  to  describe  the  propagation  and 
damping  of  a  tidal  wave  in  schematized  (uniform 
width  and  depth)  connected  basins.  Analytical  ex- 
pressions are  derived  for  the  tidal  stress  terms, 
including  the  contribution  of  the  non-linear 
bottom-friction  term,  which  serve  as  the  forcing 
functions  in  the  equations  for  the  mean  field.  It  is 
shown  that  in  a  first  approximation,  the  residual 
levels  in  the  tidal  inlets,  which  give  boundary 
conditions  for  the  tidally-averaged  equations,  are 
dependent  on  the  tidal  velocities  in  the  inlet  be- 
cause of  a  'Bernoulli  effect.'  The  model  shows  that 
in  general,  differences  between  the  fluctuating 
water  levels  at  the  inlets  influence  the  residual  flow 
more  than  morphological  differences  between  two 
connected  basins.  The  tidally-driven  mass  trans- 
port in  the  western  Dutch  Wadden  Sea,  directed 
southwards  from  the  Vlie  basin  towards  the  Mard- 
siep  basin,  can  be  explained  from  the  large  water- 
level  amplitude  at  the  inlet  of  the  Vlie  basin.  (Au- 
thor's abstract) 
W89-07828 


ARSENIC  SPECIATION  IN  THE  TAGUS  ESTU- 
ARY, 

Direccao-Geral  da  Qualidade  do  Ambiente,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07829 

CONTROL  OF  TRACE  METAL  CONCENTRA- 
TIONS IN  COASTAL  SEAWATER  THROUGH 
PARTITION  ONTO  SUSPENDED  PARTICU- 
LATE MATTER, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07830 

ELEMENTARY  COMPOSITION  OF  SUSPEND- 
ED PARTICULATE  MATTER  IN  THE  NORTH 
SEA 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
R.  F.  Nolting,  and  D.  Eisma. 
Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  22,  No.  3,  p  219-236,  October  1988.  12  fig,  2 
tab,  21  ref. 

Descriptors:  *Particulate  matter,  *North  Sea, 
•Distribution  patterns,  *Seawater,  *Water  analysis, 
•Suspended  solids,  Aluminum,  Iron,  Manganese, 
Magnesium,  Copper,  Potassium,  Zinc,  Chromium, 
Cadmium,  Nickel,  Salinity,  Sampling,  Heavy 
metals,  Chemical  properties,  Organic  compounds. 

The  concentrations  of  the  elements  Al,  Si,  Ti,  Fe, 
Mn,  Ca,  Mg,  K,  Cu,  Zn,  Cr,  Pb,  Ni,  Cd,  V  and  of 
particulate  organic  carbon  (POC)  were  determined 
in  210  samples  of  suspended  matter  collected  at  119 
stations   in   the   North   Sea   in   January-February 
1980.  The  distribution  of  these  15  elements  and 
POC  in  the  suspended  matter  in  the  North  Sea  was 
studied,  as  well  as  their  relation  with  total  suspend- 
ed matter  concentrations  and  salinity.  The  interre- 
lationships between  these  elements  were  found  to 
differ  in  different  regions  of  the  North  Sea,  which 
is  related  to  the  origin  of  the  suspended  material 
and  the  degree  of  mixing.  A  cluster  analysis  includ- 
ing all  determined  elements  at  all  stations  showed 
that  the  suspended  matter  in  the  North  Sea  consists 
of  three  clearly  separated,  specific  types.  One  type 
was  found  in  the  northern  part  of  the  North  Sea, 
the  second  in  the  southern  part  of  the  North  Sea, 
while  the  third  type  was  mainly  observed  in  the 
Norwegian  Channel,  Skagerrak  and  eastern  Eng- 
lish Channel.  The  observed  distributions  are  m 
agreement  with  what  is  known  on  the  dispersal 
and  deposition  of  suspended  matter  in  the  North 
Sea.  Material  from  the  southern  North  Sea  hardly 
reaches  the  central  and  northern  North  Sea  and  the 
northern  parts  of  the  Norwegian  Channel.  The 
distribution  of  Mn  in  the  top  layers  of  fine-grained 
bottom  sediments  and  to  the  resuspension  of  Mn- 
enriched  particles.  (Author's  abstract) 
W89-07831 


CYCLIC      ORGANOCHLORINES      IN      THE 
HERMIT   CRABS    PAGURUS    BERNHARDUS 
AND    P.    PUBESCENS    FROM    THE    NORTH 
SEA    A   COMPARISON   BETWEEN   WINTER 
AND  EARLY  SUMMER  SITUATION, 
Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 
chemie  und  Lebensmittelschemie. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07832 

DIAGENESIS  IN  SUBRECENT  MARINE  SEDI- 
MENTS IN  THE  EASTERN  SCHELDT,  SOUTH- 
WEST NETHERLANDS, 

Utrecht    Rijksuniversiteit    (Netherlands).    Inst,    ot 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-07833 

ENVIRONMENTAL  CHARACTERISTICS  AND 

DISTRIBUTION  OF  MACROBENTHOS  IN  A 

MUDFLAT  OF  THE  WEST  COAST  OF  KOREA 

(YELLOW  SEA), 

Seoul  National  Univ.  (Republic  of  Korea).  Dept. 

of  Oceanography. 

C.  H.  Koh,  and  H.  C.  Shin.  Lk,.cdDa 

Netherlands  Journal  of  Sea  Research   NJSRBA, 


Vol.  22,  No.  3,  p  279-290,  October  1988 
tab,  32  ref. 

Descriptors:  'Bays,  *Estuarine  environmi 
tribution  patterns,  'Korea,  'Yellow  Sea, 
binvertebrates,  'Benthic  fauna,  'Mud  (la 
flats,  'Benthic  environment,  'Interstiti 
Seasonal  variation,  Salinity,  Thermoclim 
dal  areas,  Sediment  transport,  Coastal  w; 
neuds,  Mollusks,  Crustaceans,  Species 
tion. 

The  spatio-temporal  changes  of  environn 

tors   and    distribution    patterns    in    mac 

were  investigated  on  an  intertidal  mm 

Panweol  on  the  west  coast  of  Korea  Ten 

of  the  surface  sediments  and  salinities  of 

stitial  water  were  highest  in  summer  and 

winter,  while  water  content  of  the  sedi 

lowest  in  summer  and  highest  in  wintt 

variations  of  sediment  temperature,  wat 

and  interstitial  salinity  during  the  daytiir 

ed  largely  upon  both  the  timing  of  eW 

daylight  intensity.  Temperature,  water  a 

interstitial  salinity  showed  a  marked  vari 

sediment  depth.  Temperatures  decreasf 

from  the  surface  to  10  or  15  cm  depth, 

this  depth  they  were  nearly  constant, 

summer.  Water  content  and  interstitial  i 

derwent  a  rapid  decline  in  this  upper  la 

the  high  tide  mark  toward  the  main  tid 

water  content  increased  but  salinity  deer 

main  tidal  flat  could  be  divided  into 

based  on  the  spatial  differences  of  the 

tent,  interstitial  salinity  and  grain-size  o 

in  the  surface  sediment.  There  were  thi 

zones  of  macrobenthos:  (1)  the  uppei 

zone  which  was  dominated  by  burrow 

feeders,  such  as  Helice  tridens  sheni  anc 

vancaurica  tetradentata;  (2)  the  middl 

zone  characterized  by  other  burrowi 

feeders,  such  as  Ilyoplax  pingi  and  Peri 

cophryna;  and  (3)  the  lower  intertidal 

nated  by  suspension  feeders  represent© 

ome  tridentata  and  Potamocorbula  ami 

though  the  species  composition  of  the 

munity  was  different  from  that  of  the  rr 

tidal,  the  way  of  living  and  the  feeding 

the  species  occurring  in  these  two  zone 

similar.  But  the  lower  intertidal  zont 

characteristic    community    structure   < 

species  composition  and  in  ways  of 

feeding.  (Author's  abstract) 

W89-07834 


OIL  POLLUTION  AND  PLANKTO! 
ICS.  V.  CONTROLLED  ECOSYSTEP 
MENTS  IN  LINDASPOLLENE, 
JUNE  1980:  EFFECTS  OF  OIL,  O 
ENTS,  AND  OIL/DISPERSANT  O 
PLANKTON, 

Bergen  Univ.  (Norway).  Inst,  of  Mar 
For  primary  bibliographic  entry  see  Fii 
W89-07835 

OIL  POLLUTION  AND  PLANKTO 
MICS.  VI.  CONTROLLED  ECOS\ 
PERIMENTS  IN  LINDA! 

NORWAY,  JUNE  1981:  EFFECTS  ( 
TONIC  CILIATES  FOLLOWING 
ADDITION  TO  NATURAL  AND  OI 
ED  ENCLOSED  WATER  COLUMNS 
Bergen  Univ.  (Norway).  Inst,  of  Mai 
For  primary  bibliographic  entry  see  Fi 
W89-07836 

HORIZONTAL     DISTRIBUTION 
PLANKTON  IN  LINDASPOLLENE 
NORWAY,  MAY  1979, 

Bergen  Univ.  (Norway).  Inst,  of  Ma: 
T.  Magnesen. 

Sarsia  SARIA3,  Vol.  73,  No.  3,  p  19! 
fig,  3  tab,  41  ref. 

Descriptors:  'Distribution  patterns,  ' 
•Aquatic  populations,  'Population  d 
lation  dynamics,  Quantitative  analyst: 
variance,  Sampling,  Species  composit 
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5  8  and  9  May  1979,  123  zooplankton  sam- 
ere  collected  with  Juday  nets  (mesh  size  180 
is)  in  Straumsosen  and  Spjeldnesosen,  two 
in  Lindaspollene.  The  zooplankton  species 
be  assigned  to  five  different  groups  based  on 

of  change  in  abundance  as  the  depth  at  the 
ig  localities  in  Spjeldnesosen  increased, 
e  nordmanni  and  Podon  spp.  had  highest 
inces  in  shallow  areas,  while  the  abundances 
mora  longicornis,  Centropages  hamatus, 
l  longiremis,  Oithona  similis,  and  Rathkea 
inctata  varied  independently  of  depth.  Pseu- 
iius   elongauts,    Oncaea   borealis,    and    Ag- 

digitale  were  found  in  low  abundances  in 
v  areas  and  the  abundances  seemed  to  in- 

linearly   with   depth.    Sagitta   elegans   oc- 

in  variable  numbers,  but  the  oldest  individ- 
rere  only  found  in  the  deepest  part.  The 
at  taxa  seemed  to  occur  in  highest  abun- 

in  different  subareas  within  the  poll  system, 
served  horizontal  distributions  reflected  the 
il  distribution  of  the  species  and  the  depth  in 
41s.  A  multivariate  analysis  indicated  that 
vertical  and  horizontal  gradients  existed  in 
wplankton  community  composition.  (Au- 
ibstract) 
7837 


PHORUS  AND  NITROGEN  LIMITA- 
OF  PHYTOPLANKTON  IN  THE  INNER 
FJORD  (NORWAY), 

Iniv.  (Norway).  Dept.  of  Biology. 

sche.  and  S.  R.  Erga. 

SARIA3,  Vol.  73,  No.  3,  p  229-243,  1988.  12 

lb,  60  ref. 

ptors:  'Fjords,  *Norways,  *Phytoplankton, 
lie  environment,  *Phosphorus,  'Nitrogen, 
lation  dynamics,  'Limiting  factors,  'Limit- 
trients.  Cycling  nutrients.  Particulate  matter, 
column,  Seasonal  variation,  Brackish  water, 
urater  treatment. 

1  criteria  of  potential  phosphorus  and  nitro- 
utation  were  applied  throughout  1986  to  the 
ilankton  of  the  inner  Oslofjord,  a  brackish- 
fjord  in  southeastern  Norway.  The  criteria 
»sed  on  information  on  concentrations  and 
ntion  of  nutrients,  on  analyses  of  the  carbon 
trogen  (N),  and  phosphorus  (P)  content  of 
date  matter  in  the  water  column,  and  on 
of  deck  experiments  on  the  plankton.  Indi- 
i  of  nutrient  limitation  were  obtained  from 
■1  trends  in  C:N,  C:P  and  N:P  ratios,  as  well 
n  further  shifts  in  these  ratios  in  plankton 
I  a  container  on  deck  for  24  hours.  Nitrogen 
ion  was  also  deduced  from  an  increase  in  the 
capacity  for  ammonium  in  plankton  during 
its  or  containment,  and  phosphorus  limita- 
om  an  increase  in  alkaline  phosphatase  activ- 
ning  diatom  blooms,  a  lowering  of  the  ratio 
it  to  dark  rates  of  nitrate  uptake  provided 
rther  test  for  nitrogen  limitation.  Two  other 
i  stimulation  of  dark  carbon  dioxide  assimila- 
or  nitrogen  limitation,  and  alkaline  phospha- 
tivity  in  the  water  column,  for  phosphorus 
ion)  proved  inconclusive  in  the  present  in- 
ttion.  According  to  the  criteria  used,  the  first 
i  bloom  in  spring  was  limited  by  nitrogen, 
phosphorus  limitation  was  the  rule  in  flagel- 
xninated  plankton  during  an  extended  period 
rnier  and  autumn.  In  the  summer,  the  plank- 
rew  partly  in  the  nutrient-depleted  upper 
layer  and  partly  in  the  pycnocline,  where 
w»s  a  large  excess  of  nitrate  relative  to 
bate.  Phosphorus  limitation  in  the  summer 
ave  resulted  from  recent  improvements  in 
ewage  treatment.  (Author's  abstract) 
(7838 


TOTED,  TWO-STAGE  SAMPLING 
GN  FOR  ESTIMATION  OF  THE  BIO- 
I  OF  MYTILUS  EDULIS  L.  IN  LINDA- 
jJENE,  A  LAND-LOCKED  FJORD  IN 
TRN  NORWAY, 

Univ.  (Sweden).  Dept.  of  Animal  Ecology. 
Olafsson,  and  T.  Hoisaeter. 
SARIA3,  Vol.  73,  No.  4,  p  267-281,  1988.  2 
tab,  35  ref. 


iptors:  'Biological  samples,  'Mytilus,  * 
•Norway,    'Sampling,    'Fjords,    *Aqi 


Bio- 
Aquatic 


populations,  Mussels,  Stratification,  Population  dy- 
namics. Coastal  waters,  Mollusks,  Estimating. 

A  two-stage,  stratified  random  sampling  design  for 
estimating  the  total  biomass  of  mussels  in  a  land- 
locked fjord  is  described.  Stratification  based  on  a 
visual  survey  of  the  population  resulted  in  four 
distinct  strata.  As  a  bonus,  a  detailed  map  of  the 
distribution  of  mussels  along  the  shores  of  the  fjord 
was  obtained.  Segments  of  shoreline,  rather  than 
the  traditional  areal  units,  were  used  as  sampling 
units,  mainly  as  an  attempt  to  reduce  the  variance 
component  associated  with  variation  in  the  width 
of  the  mussel  belt  along  the  shores.  The  units 
adopted  were  100  m  for  the  primary  units,  and  2  m 
and  0.25  m  for  the  secondary  units  in  different 
strata.  Estimates  of  the  biomass  in  May  and  Octo- 
ber of  1978  showed  that  in  three  of  the  strata,  the 
change  in  biomass  was  not  significant,  while  in  the 
fourth  roughly  30%  of  the  biomass  were  lost  over 
the  period.  The  standing  crop  of  mussels  was  esti- 
mated at  343  and  282  tons  wet  weight  (shells  and 
water  included)  respectively,  with  95%  confidence 
interval  lengths  of  22%  to  25%  of  the  point  esti- 
mates. This  biomass  was  distributed  on  about  86 
km  of  shoreline,  and  the  mean  biomass  of  mussels 
was  thus  slightly  less  than  4  kg  per  m  of  shore. 
Similar  sampling  designs  may  be  used  whenever 
estimates  of  the  standing  crop  of  dominant  rocky- 
shore  organisms,  like  mussels,  barnacles  or  sea- 
weeds, are  wanted.  (Author's  abstract) 
W89-07839 


OBSERVATIONS  ON  PLANT  NUTRIENTS  EM 
SOME  NORWEGIAN  FJORDS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Oceanogra- 
phy. 

A.  Stigebrandt,  and  J.  Aure. 

Sarsia  SARIA3,  Vol.  73,  No.  4,  p  303-307,  1988.  3 
tab,  10  ref. 

Descriptors:  'Cycling  nutrients,  'Aquatic  plants, 
'Fjords,  'Norway,  Euphotic  zone,  Quantitative 
analysis,  Statistical  analysis,  Organic  compounds, 
Bottom  sediments,  Inorganic  compounds,  Coastal 
waters. 

Repeated  measurements  were  made  of  concentra- 
tions of  oxygen  and  different  plant-nutrient  species 
from  30  different  fjords,  all  located  in  a  small  area 
of  the  Norwegian  west  coast.  These  data  were 
analyzed  with  special  emphasis  on  organic  matter 
composition,  nutrient  regeneration  and  nutrient 
sinks  below  the  euphotic  zone.  Apparent  oxygen 
utilization  analysis  was  applied  to  inorganic  nutri- 
ent species  to  arrive  at  an  apparent  elemental  ratio 
in  the  fjord  waters  of  C:Si:N:P  =  106:14.0:10.6:1.0. 
Assuming  that  the  organic  matter  is  composed 
according  to  the  Redfield  ratios,  it  was  found  that 
a  substantial  denitrification  must  take  place  in  the 
bottom  sediments  of  the  fjords.  The  importance  of 
the  denitrification  process  increases  with  the  load 
of  organic  matter  on  the  bottoms.  (Author's  ab- 
stract) 
W89-07841 


PHYSICAL  AND  CHEMICAL  INTERACTIONS 
OF  STABILIZED  ESCTNERATION  RESIDUE 
WITH  THE  MARINE  ENVIRONMENT, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-07842 


REGIONAL  MEASURES  FOR  MARINE  POL- 
LUTION CONTROL  IN  THE  MEDITERRANE- 
AN, 

World  Health  Organization,  Athens  (Greece).  Co- 
ordinating Unit  for  the  Mediterranean  Action  Plan. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-07844 


HEAVY  METALS  ON  THE  SOUTH  BANK  OF 
THE  HUMBER  ESTUARY, 

Anglian  Water  Authority,  Lincoln  (England).  Lin- 
coln Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07845 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

MONITORING    AND   ASSESSMENT   OF   BU- 
TYLTINS  IN  ATLANTIC  COASTAL  WATERS, 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Nantes. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07846 


IMPACT  OF  DUMPING  COARSE  METALLIF- 
EROUS WASTE  ON  THE  BENTHOS  IN  EVOI- 
KOS  GULF,  GREECE, 

Athens    Univ.    (Greece).    Zoological    Lab.    and 

Museum. 

For  primary  bibliographic  entry  see  Field  5C. 

W 89-07 847 


SEASONAL  AND  SPATIAL  DIFFERENCES  IN 
THE  FISH  ASSEMBLAGE  OF  THE  NON-ES- 
TUARINE  SULAIBIKHAT  BAY,  KUWAIT, 

Kuwait  Univ.,  Safat.  Dept.  of  Zoology. 

J.  M.  Wright. 

Marine  Biology  MBIOAJ,  Vol.  100,  No.  1,  p  13- 

20,  December  1988.  6  fig,  5  tab,  29  ref. 

Descriptors:  'Species  composition,  'Bays,  'Coast- 
al waters,  'Fish  populations,  'Population  density, 
'Kuwait,  'Statistical  analysis,  'Aquatic  environ- 
ment, 'Intertidal  areas,  Salinity,  Fish,  Species  di- 
versity, Fish  behavior,  Seasonal  variations. 

In  the  period  September  1986  to  August  1987,  fish 
were  captured  once  a  month,  using  an  otter  trawl, 
from  the  intertidal  and  subtidal  regions  of  Sulaibik- 
hat  Bay,  Kuwait.  Correlation  analysis  revealed  that 
numbers  were  not  directly  related  to  temperature 
at  the  time  of  sampling.  The  recruitment  of  large 
numbers  of  young  of  the  year  Liza  carinata  (Valen- 
ciennes) during  March  was  related  to  low  tempera- 
tures in  November,  the  probable  time  of  spawning 
of  this  species.  Salinity  at  the  time  of  sampling  was 
inversely  correlated  with  numbers.  This  result  indi- 
cates that  large  numbers  of  0  +  fish  recruit  to  the 
Bay  during  the  period  of  maximum  fresh  water 
outflow  through  the  Shatt-al-Arab.  Numbers  of 
fish  were  significantly  greater  in  the  intertidal 
region,  where  they  were  present  almost  entirely  as 
0  group  fish,  than  in  the  subtidal.  The  three  domi- 
nant species  of  the  assemblage  are  shown  to  use  the 
two  depth  intervals  in  different  ways.  L.  carinata 
was  captured  almost  exclusively  in  the  intertidal 
region  as  0+  fish.  Pomadasyus  stridens  (Forsskal) 
was  captured  as  0+  fish  in  both  the  intertidal  and 
subtidal  regions  but  in  greater  numbers  in  the 
intertidal  region.  Leiognathus  brebirostris  (Valen- 
ciennes) was  captured  as  small,  mostly  0+  individ- 
uals in  the  intertidal  region  and  as  larger  fish  in  the 
subtidal  region.  The  use  made  by  the  smaller  fish 
of  the  intertidal  region  is  related  to  the  avoidance 
of  sublittoral  predators  and  reduction  of  intraspeci- 
fic  competition,  while  large  fish  in  the  sublittoral 
region  may  be  avoiding  predation  by  piscivorous 
birds.  (Author's  abstract) 
W89-07856 


PHYTOBENTHOS  IN  THE  WATERS  OF  THE 
VILSANDI  STATE  NATURE  RESERVE, 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 

logii  i  Botaniki. 

T.  Trei. 

Eesti  NSV  Teaduste  Akadeemia  Toimetised,  Bio- 

loogia.  ETATAW,  Vol.  36,  No.  3,  p  227-235,  1987. 

2  tab,  5  ref. 

Descriptors:  'Benthos,  'Phytoplankton,  'Marine 
algae,  'Baltic  Sea,  'Fucus,  Species  composition, 
Littoral  zone,  Marine  plants,  Species  diversity, 
Chlorophyta,  Cladophora. 

The  phytobenthos  in  the  waters  off  the  Vilsandi 
State  Nature  Reserve,  situated  in  the  open  Baltic 
near  the  western  coast  of  Saaremaa  Island  were 
studied  at  84  sampling  stations  in  1981,  1983,  and 
1984.  Data  gathered  were  compared  with  that 
collected  from  42  stations  in  1964,  1966,  and  1967. 
The  phytobenthos  in  the  coastal  waters  of  the 
reserve  is  characterized  by  a  relatively  great 
number  of  taxa,  the  important  role  of  halophilous 
species  and  the  existence  of  several  rare  species. 
The  floristic  list  contains  50  taxa,  among  them  7 
phanerogams.  19  green,  12  brown  and  12  red  algae. 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 


On   the   grounds  of  the  dominating  species,   the 
floristic   composition   and  environmental   require- 
ments,  13  associations  were  differentiated  in  the 
study  area.  Seven  associations  are  distributed  on 
hard  bottoms,  while  six  of  them  are  characteristic 
of  sediment   bottoms.   The   vegetation   is   mosaic 
composed  mainly  of  the  green  algae  species  Enter- 
omorpha  and  Cladophora,  brown  algae  Dictyosi- 
phon  foeniculaceus,  Stictyosiphon  tortihs,  Pilayella 
litoralis,    Chorda    filum,    Fucus    vesiculosus,    red 
algae    Ceramium    rubrum    and    Ceramium    tenui- 
corne.  The  association  Fucus  vesiculosus  has  the 
most  extensive  area  of  distribution,  occurring  at 
the  depth  of  1.5-5  m.  In  deeper  areas  it  is  replaced 
by  communities  of  several  red  algae.  From  the 
associations  characteristic  of  sediment  bottoms  the 
associations  Zostera  marina  and  Ruppia  cirrhosa 
survive  the  wave  action  quite  well.  The  communi- 
ties of  the  dwarf  forms  of  Fucus  and  of  charo- 
phytes  are  limited  to  sheltered  bays.  There  was  no 
essential  changes  or  trend  of  changes  in  the  floris- 
tic  composition    and   distribution    of  the   phyto- 
benthos  from  the  1960s.  There  was  no  remarkable 
intensive  development  of  green  alga  Cladophora 
glomerata  indicating  the  eutrophication  of  the  sea 
area.  As  a  result  of  the  investigation  the  sea  area  of 
the  Vilsandi  State  Nature  Reserve  is  considered  to 
be  relatively  clean.  (Geiger-PTT) 
W89-07969 

PRIMARY  PRODUCTIVITY  OF  A  SHALLOW 
INLET  (PRODUKIONNYE  KHARAKTERISTIK: 
MELKOVODNOI  BUKHTY), 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 
logii  i  Botaniki. 

K.  Vilbaste.  .    _  .  .   _. 

Eesti  NSV  Teaduste  Akadeemia  Toimetised.  Bio- 
looeia  (Proceedings  of  the  Academy  of  Sciences 
of  the  Estonian  SSR.  Biology.)  ETATAW,  Vol. 
36,  No.  3,  p  244-248,  1987.  2  fig,  2  tab,  6  ref. 
English  summary. 

Descriptors:  *Phytoplankton,  'Primary  productiv- 
ity, 'Inlets,  Bays,  Dissolved  oxygen,  Benthos,  Ma- 
crophytes,  Coastal  waters,  Carbon  radioisotopes, 
Gulfs,  Diurnal  distribution. 


Primary  productivity  studies  of  shallow  marine 
areas  were  carried  out  at  the  Rame  Inlet  in  the 
northern  part  of  the  Gulf  of  Riga  near  the  Moon- 
sund  Archipelago.  This  small  inlet  has  a  surface 
area  of  about  3  sq  km  and  its  mean  depths  is  about 
1.5  m.  The  bay  is  unpolluted  and  uninfluenced  by 
sewage.  The  primary  production  of  phytoplankton 
was  measured  by  the  radiocarbon  technique,  the 
primary  production  and  dark  losses  of  the  inlet 
community  by  means  of  the  oxygen-curve  tech- 
nique according  to  S.  B.  Tijssen  and  A.  Eijgen- 
raam  (1982).  All  measurements  were  carried  out  on 
a  calm   day   and  no  oxygen  exchange  with   the 
atmosphere  was  taken  into  consideration.  For  the 
comparison  of  C14  and  02  production  data,  a 
coefficient  of  2.13  was  used.  Oxygen  concentra- 
tions were  measured  with  an  oxygen  electrode  at 
20  stations  simultaneously  over  a  30  hours  period. 
A  clear  diurnal  pattern  in  the  oxygen  concentra- 
tion was  observed  in  the  inlet  water.  The  commu- 
nity production  was  much  higher  than  the  phyto- 
plankton production  in  most  areas.  In  the  central 
and  western  part  of  the  inlet,  it  was  caused  by  the 
production  of  benthic  macrophytes,  which  were 
very  abundant  there,  up  to  500  g/sq  m.   In  the 
northern  part  macrophytes  were  mostly  absent,  but 
a  dense  bottom   microphyte  community  existed 
Results  of  the  measurements  showed  that  70%  of 
the  inlet   communities  gross  primary   production 
came  from  bottom   macro-  and  microphytes.   In 
very  shallow  areas  where  the  depth  was  less  than 
1.5  m,  phytoplankton  gave  only  20%  of  the  total 
production.  In  deeper  areas  where  the  depth  was 
from  1.5  to  5  m,  phytoplankton  were  responsible 
for  about  a  half  of  the  primary  production.  These 
n     arc   preliminary   with   no  statistical   treat- 
ment  Further  studies  in  coastal  areas  need  a  more 
complex  approach,  physical  and  chemical  measure- 
in,  ni,  an   a!  led.  (Author's  abstract) 

W89-0797I 


Baltic  Inst,  of  Fisheries  Research,  Tallinn  (USSR). 

Tallinn  Dept. 

H  Kukk 

Eesti  NSV  Teaduste  Akadeemia  Toimetised.  Bio- 

loogia.  ETATAW,  Vol.  37,  No.  3,  p  242-244,  5  ref. 

Descriptors:  'Benthos,  'Coastal  waters,  'Marine 
algae,  'Eutrophication,  Chlorophyta,  Cladophora, 
Fucus,  Aquatic  plants,  Species  composition,  Spe- 
cies diversity,  Water  pollution  effects. 

The  bottom  vegetation  off  the  coast  of  Hogland,  a 
narrow  island  in  the  northeastern  part  of  the  Gulf 
of  Finland,  was  studied  by  sampling  along  10  tran- 
sects at  29  stations  within  the  depth  interval  of  0-17 
m.  The  most  frequent  brown  algae  recorded  were 
Pilaylella  littoralis,  Ectocarpus  confervoides,  Dic- 
tyosiphon  foeniculaceus,  (Huds.)  Grev.  f.  foenicu- 
laceus and  Stictyosiphon  tortilis  (Rupr.)  Reinke. 
The  most  frequent  red  algae  was  Ceramium  tenui- 
corne  (Kutz.).  The  most  frequent  green  algae  were 
Enteromorpha  intestinalis  (L),   Cladophora  glo- 
merata (L.)  Kutz.,  and  Cladophora  rupestns  (L.) 
Kutz.  The  present  study  suggests  that  the  species 
composition  of  bottom  vegetation  has  undergone 
remarkable  changes  since  1939.  The  share  of  green 
algae  Cladophora  and  Enteromorpha  as  well  as 
that  of  brown  algae  Pilayella  and  Ectocarpus  has 
considerably  increased  in  associations.  At  the  same 
time  the  number  of  species  sensitive  to  eutrophica- 
tion  of  water,   e.g.   Elachista   fucicola,   has   de- 
creased. The  red  algae  Bangia  fuscopurpurea  and 
Hildenbrandtia   prototypus   and   the  brown   alga 
Chorda  filum  have  disappeared.  Changes  in  the 
bottom  vegetation  and  in  the  share  of  species  in 
phytocoenoses  show  that  the  waters  of  the  open 
part  of  the  Gulf  of  Finland  are  subject  to  eutroph- 
ication. (Author's  abstract) 
W89-07973 

SPATIAL  DISTRIBUTION  OF  PROTOGON- 
YAULAX  TAMARENSIS  RESTING  CYSTS  IN 
NEARSHORE  SEDIMENTS  ALONG  THE 
NORTH  COAST  OF  THE  LOWER  ST.  LAW- 
RENCE ESTUARY, 

Institut  Maurice-Lamontagne,  Mont-Joh  (Quebec). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-O8O01 


500,000  cells/ml.  Experiments  using  muss* 
lus  edulis)  demonstrated  reduced  feeding  ( 
algae,  whereas  optimal  clearance  rates  I 
tained  with  a  similarly-sized  strain  of  Syn 
cus  fed  at  comparable  densities.  These  obs 
of  normal  and  inhibited  feeding  on  differ 
ponents  of  the  picoplankton  suggest  thai 
cies  composition  of  the  picoplankton  m 
the  nutrition  and  hence  growth  of  thi 
mollusc.  (Author's  abstract) 
W89-08003 


LONG-TERM  CHANGES  IN  THE  BOTPOM 
VEGETATION  OF  HOGI.ANI)  (SUURSAARI) 
ISLAND  COASTAL  WATERS, 


TOXICITY  OF  CULTURED  ISOLATES  AND 
NATURAL  POPULATIONS  OF  PROTOGON- 
YAULAX  TAMARENSIS  FROM  THE  ST.  LAW- 
RENCE ESTUARY, 

Institut  Maurice-Lamontagne,  Mont-Joh  (Quebec). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-08002 

SHIFT  IN  PHOTOSYNTHETIC  PICOPLANK- 
TON COMPOSITION  AND  ITS  EFFECT  ON 
BIVALVE  MOLLUSC  NUTRITION:  THE  1985 
'BROWN  TIDE'  IN  NARRAGANSETT  BAY, 
RHODE  ISLAND, 

Science  Applications  International  Corp.,  Narra- 
gansett,  RI.  „.  „      ,     _,  _ 

G.  A.  Tracey,  P.  W.  Johnson,  R.  W.  Steele,  P.  E. 
Hargraves,  and  J.  M.  Sieburth. 
Journal  of  Shellfish  Research  JSHRDA,  Vol.  7 
No.  4,  p  671-675,  December  1988.  2  fig,  1  tab,  41 
ref.  EPA  contract  68-03-3236. 

Descriptors:  'Phytoplankton,  'Species  composi- 
tion 'Food  chains,  'Bays,  'Rhode  Island,  'Mol- 
lusks,  Algae,  Cyanophyta,  Brown  tide,  Mussels, 
•Nutrition,  Narragansett  Bay,  Mytilus. 

An  unprecedented  algal  bloom  occurred  as  a 
•brown  tide'  in  Narragansett  Bay  during  the 
summer  of  1985.  Water  samples  analyzed  by  epi- 
fluorescence  and  transmission  electron  microscopy 
revealed  unusual  changes  in  the  composition  of  the 
picoplankton.  Total  bacterial  numbers  during  peak 
bloom  conditions  were  10  million  cells/ml  or  .0- 
fold  greater  than  usual  for  the  summer  coastal 
picoplankton.  Among  the  photosynthetic  forms,  a 
1  5-2.0  micron  diameter  chrysophycean  alga  was 
observed  at  a  concentration  of  about  one  million 
cells/ml  and  95%  of  the  total  phytoplankton  by 
numerical  abundance.  The  concentrations  of  pho- 
tosynthetic cyanobacteria  (e.g.,  Synechococcus) 
were   reduced    10-fold    from   typical   densities  of 


EFFECTS  OF  AN  ALGAL  BLOOM  1 
ON  GROWTH  AND  SURVIVAL  OF  B^ 
LOP  (ARGOPECTEN  IRRADIANS)  LA 

State  Univ.  of  New  York  at  Stony  Broo 

Sciences  Research  Center. 

C.  L.  Nelson,  and  S.  E.  Siddall. 

Journal  of  Shellfish  Research  JSHRD/ 

No.  4,  p  683-694,  December  1988.  4  fig, 

ref.  NOAA  Office  of  Sea  Grant,  Depa 

Commerce  grant  NO86AA-D-SG045. 

Descriptors:  'Coastal  water,  'Water  pc 
fects,  'Survival,  'Scallops,  'Larvae, 
'Shellfish  farming,  Minutocellus,  Ai 
Carbon  radioisotopes,  Mollusks,  Nutri 
toms,  Chromium  radioisotopes. 

Some  aspects  of  the  nutritional  value  of  1 
lus  polymorphic,  a  2.5-3.5  micron  diato 
from  algal  blooms  implicated  in  the  dev 
scallop  populations  of  eastern  Long  Is 
York,  were  assessed.  Growth  in  shell  le: 
ing  rate,  absorption  efficiency  and  surv: 
scallop  larvae  were  determined  in  labo 
tures  fed  this  bloom  isolate  and  the  Tali 
of  Isochrysis  sp.  Absorption  efficiency 
mined  using  a  dual  radiotracer  methcx 
algae  were  labeled  with  both  Cr51  and 
vival  was  not  significantly  affected  by 
The  type  of  algal  species  affected  the 
the  early  larvae  while  growth  of  later 
affected  by  algal  cell  concentration.  E 
absorbed  less  carbon  from  Minutocellu! 
Isochrysis.  Grazing  rates  on  Minutoc 
comparable  to  those  on  Isochrysis  unti 
phosis  was  completed  at  which  point 
was  grazed  at  a  greater  rate  than  M 
The  results  suggest  that  a  qualitative  a< 
bly  a  relatively  low  digestibility,  of  tl 
morphus  diet  resulted  in  larval  mor 
widespread  recruitment  failure.  (Autho 
W89-08004 


SURVIVAL  OF  ESCHERICHIA  C 
SALMONELLA  SPP.  IN  ESTUARI 
RONMENTS, 

Virginia  Inst,  of  Marine  Science,  Gloui 
Dept.  of  Biological  and  Fisheries  Scien 
M.  W.  Rhodes,  and  H.  Kator. 
Applied  and  Environmental  N 
AEMIDF,  Vol.  54,  No.  12,  p  2902-2< 
ber  1988.  5  fig,  2  tab,  43  ref.  Vir, 
Resources  Research  Center  Grant  A-O 

Descriptors:  'Escherichia  coli,  'Salmo 
arine  environment,  'Survival,  'Bactei 
cators,  Temperature,  Seasonal  vana 
Streams,  Microbiological  studies,  Co 
teric  bacteria. 

Survival  of  Escherichia  coli  and  Salmi 
estuarine  waters  was  compared  oyer 
seasonal  temperatures  during  in  situ 
diffusion  chambers.  Sublethal  stress  v 
by  both  selective-versus-resuscitative 
procedures  and  an  electrochemic; 
method.  E.  coli  and  Salmonella  spp. 
sions,  prepared  to  minimize  sublethal 
exposed  in  a  shallow  tidal  creek  and 
km  further  downriver.  Bacterial  die-i 
thai  stress  in  filtered  estuarine  water 
ly  related  to  water  temperature.  Sal 
populations  exhibited  significantly  le: 
stress  than  did  E.  coli  at  water  tempi 
10  C.  Although  the  most  pronounci 
(ca.  3  log  units)  in  test  bacteria  occ 
seasonally  warm  temperatures  in  thi 
the  autochthonous  microbiota,   100  I 
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r  ml  remained  after  2  weeks  of  exposure  to 
ilures  of  >  15  C.  Reductions  in  test  bacte- 
I  wociated  with  increase  in  the  densities  of 
igellales  and  plaque-forming  microorga- 
[nese  studies  demonstrated  the  survival  po- 
»f  enteric  bacteria  in  estuarine  waters  and 
that  survival  was  a  function  of  interacting 
•al  and  physical  factors.  (Author's  abstract) 
033 


^ESTIMATION    OF    DNA    SYNTHESIS 

3)THYMIDINE    INCORPORATION    IN 

■  BACTERIA, 

ity  of  South  Florida,  St.  Petersburg.  Dept. 

ne  Science. 

effrey.  and  J.  H.  Paul. 

I      and       Environmental       Microbiology 

)F,  Vol.  54,  No.  12,  p  3165-3168,  Decem- 

18.  2  tab,  31   ref.  NO  A  A,  Office  of  Sea 

NA   86AA-D-SG068;    NSF    Grant    BSR 

I. 

tors:  'Bacterial  physiology,  'Bacterial 
,  'Marine  bacteria,  Bacteria,  Metabolism, 
ological  studies,  Estuarine  environment, 
:  level,  Isotope  studies,  Fluorescence,  Pro- 

y- 

1  comparison  of  (H3)thymidine  incorpora- 
th  DNA  synthesis  was  made  by  using  an 
itially  growing  estuarine  bacterial  isolate 
naturally  occurring  bacterial  populations  in 
)hic  subtropical  estuary  and  in  oligotrophic 
s  waters.  Simultaneous  measurements  of 
midine  incorporation  into  DNA,  fluorome- 

determined  DNA  content,  and  direct 
were  made  over  time.  DNA  synthesis  esti- 
from  thymidine  incorporation  values  was 
ed  with  fluorometrically  determined 
i  in  DNA  content.  Even  after  isotope  dilu- 
nspecific  macromolecular  labeling,  and  effi- 
of  DNA  recovery  were  accounted  for, 
midine  incorporation  consistently  underes- 

DNA  synthesized  by  sixfold  to  eightfold, 
■esults  indicate  that  although  the  relation- 
(H3)thymidine  incorporation  to  DNA  syn- 
ippears    consistent,    there    are    significant 

of  thymine  bases  incorporated  into  DNA 

cannot    be    accounted    for    by    standard 
midine  incorporation  and  isotope  dilution 
(Author's  abstract) 
039 


<OL  EXTRACTION  REQUIREMENT 
IRIFICATION  OF  PROTEIN  LABELED 
<H3)LEUCINE  IN  AQUATIC  BACTE- 
'RODUCTION  STUDIES, 

I  for  Scientific  and  Industrial  Research,  Pre- 
iouth  Africa).  Div.  of  Water  Technology, 
mary  bibliographic  entry  see  Field  7B. 
042 


I  COPPER  AND  CUPRIC  ION  TOXICI- 
AN  ESTUARINE  MICROBIAL  COMMU- 

Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 

mary  bibliographic  entry  see  Field  5C. 


UOLOGICAL  AND  HYDROGRAPHIC 
ENCES  ON  NEARSHORE  FOOD  WEBS 
HE  SOUTHEASTERN  UNITED  STATES: 
3UOPLANKTON  DYNAMICS, 

y  Inst  of  Oceanography,  Savannah,  GA. 
lanson,  L.  R.  Pomeroy,  J.  O.  Blanton,  B.  A. 
da,  and  S.  Wainwright. 

=mal  Shelf  Research  CSHRDZ,  Vol.  8,  No. 

321-1344,  1988.  10  fig,  8  tab,  61  ref.  DOE 

DE-FG09-85ER60311,  DE-FG09- 

Ptors:  'Bacteria,  'Phytoplankton,  'Clima- 
Hydrography,  'Food  chains,  'Nearshore 
>.    Population     dynamics,     Productivity, 

ental  shelf,   Coastal   waters,   Stratification, 

.  Wind,  Biomass,  Organic  matter. 

wplankton  productivity,  numbers,  and  cell 
-  activity  were  studied  in  nearshore  waters 


of  the  southeastern  U.S.  continental  shelf  during 
seasons  of  maximum  freshwater  discharge.  In  April 

1984,  coastal  waters  were  stratified,  and  in  April 

1985,  shelf  waters  were  vertically  homogeneous. 
In  1984,  nearshore  bacterial  productivity  ranged 
from  7.0  to  14.7  million  cells/l/h,  and  midshelf 
rates  were  40-50%  less.  In  1985,  nearshore  produc- 
tivity ranged  from  0.9  to  2.4  million  cells/l/h,  and 
productivity  was  extremely  patchy  over  the  entire 
shelf.  Hydrographic  conditions  along  the  south- 
eastern coastline  may  have  had  a  significant  impact 
on  the  overall  community  structure  and  carbon 
flow  through  the  microbial  food  web.  When  coast- 
al waters  were  stratified  in  1984,  bacterial  biomass 
was  a  significant  percentage  (35-320%)  of  the  phy- 
toplankton biomass.  During  vertically  homogene- 
ous conditions  of  1985,  bacterial  production  and 
biomass  were  a  small  percentage  (2-13%)  of  the 
phytoplankton  production  and  biomass  across  the 
shelf.  The  interannual  variation  in  the  microbial 
food  web  was  attributed  to  the  interannual  varia- 
bility of  the  southeastern  U.S.  hydrology  due  to 
changes  in  freshwater  discharge  and  wind  direc- 
tion and  intensity.  The  ecological  implications  of 
these  results  extend  to  the  potential  impact  of 
seasonal  microbial  food  webs  on  nearshore  al- 
lochthonous  and  autochthonous  organics  before 
removal  from  the  southeastern  U.S.  coastline.  (Au- 
thor's abstract) 

W89-08088 


EPISODIC  EVENTS  AND  ESTUARIES:  EF- 
FECTS OF  CYCLONIC  FLUSHING  ON  THE 
BENTHIC  FAUNA  AND  DIET  OF  SOLEA 
BLEEKERI  (TELEOSTEI)  IN  LAKE  ST  LUCIA 
ON  THE  SOUTH-EASTERN  COAST  OF 
AFRICA, 

Zululand  Univ.,  Empangeni  (South  Africa).  Dept. 
of  Zoology. 
D.  P.  Cyrus. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 
A,  p  1-7,  1988.  3  fig,  4  ref. 

Descriptors:  'Cyclones,  'Benthic  fauna,  'Flushing, 
'Africa,  'Estuarine  environment,  'Fish  food,  'Sa- 
linity, Diets,  Lakes,  Mollusks,  Monitoring,  Popula- 
tion density. 

The  effects  of  an  episodic  event,  involving  the 
cyclonic  flushing  of,  and  associated  rapid  decrease 
in  salinity  in  an  estuarine  system,  on  two  faunal 
components  was  investigated.  The  rapid  salinity 
decrease  of  some  25%  had  a  direct,  short-term 
effect  on  most  components  of  the  benthos  of  Lake 
St.  Lucia,  as  well  as  a  long-term  effect  on  the 
bivalves,  particularly  Solon  cylindraceus,  which 
species  was  unable  to  re-establish  itself  at  previous 
densities.  Indirect  long-term  effects  were  noted  in 
the  diet  of  Solea  bleekeri,  which  feeds  predomi- 
nantly on  the  siphon  tips  of  S.  cylindraceus,  in  that 
it  switched  to  feeding  on  whatever  prey  it  could 
locate  at  the  surface  of  the  benthos.  Although  no 
change  in  densities  of  S.  bleekeri  was  noted  after 
the  event,  it  is  considered  that  the  resultant  change 
of  diet  did  lead  to  some  stress  in  the  population. 
This  study  clearly  demonstrates  the  need  to  moni- 
tor episodic  events  due  to  the  direct  and  indirect 
effects,  either  short-term  or  long-term,  which  they 
may  have  on  the  estuarine  fauna.  (Author's  ab- 
stract) 
W89-08089 


INTERACTION  OF  SALINITY  AND  TEMPER- 
ATURE AS  A  MECHANISM  FOR  SPATIAL 
SEPARATION  OF  THREE  CO-EXISTING  SPE- 
CIES OF  AMBASSIDAE  (CUVIER)  (TELEOS- 
TEI) IN  ESTUARIES  ON  THE  SOUTH-EAST 
COAST  OF  AFRICA, 

Zululand  Univ.,  Empangeni  (South  Africa).  Dept. 
of  Zoology. 
T.  J.  Martin. 

Journal  of  Fish  Biology  JFIBA9,  Suppl.  A,  Vol. 
33,  p  9-15,  1988.  3  fig,  1  tab,  10  ref. 

Descriptors:  'Salinity,  'Temperature,  'Estuaries, 
'Africa,  'Spatial  distribution,  Coastal  waters, 
Ecology,  Distribution,  Physiological  ecology, 
Morphology. 

Ambassidae  are  represented  in  South  African  estu- 
aries by  three  species  which  are  very  similar  in 


Estuaries — Group  2L 

external  morphology,  feeding  ecology,  alimentary 
system,  and  distribution.  The  co-existence  and  spa- 
tial separation  of  these  species  of  Ambassis  in  the 
estuaries  of  southern  Africa  can  be  explained  by 
the  tolerance  of  each  to  salinity  and  temperature. 
Investigations  of  the  temperature  tolerance  ranges 
of  the  three  species  suggest  that  the  osmoregula- 
tory capability  of  Ambassis  productus  in  reduced 
salinities  (<  10%)  increases  while  that  of  A.  gym- 
nocephalus  decreases  sharply  in  salinities  below 
20%.  A.  natalensis,  which  is  endemic  to  the  south- 
east coast  of  Africa,  is  adapted  to  a  wide  range  of 
estuarine  conditions.  Interaction  between  salinity 
and  temperature  tolerances  on  the  limits  within 
which  Ambassis  spp.  survive  is  significant  with 
regard  to  the  distribution  of  the  three  species  in 
estuaries.  Catch  data  showed  that  A.  productus  is 
restricted  to  areas  of  low  salinity  and  seasonal  low 
temperature  (upper  reaches  of  estuaries),  A.  gym- 
nocephalus  to  high  salinities  >  25%  (estuary 
mouths),  and  A.  natalensis  to  intermediate  salinities 
associated  with  the  middle  reaches  of  estuaries. 
(Author's  abstract) 
W89-08090 


IMPORTANCE    OF    ESTUARIES    FOR    SEA- 
BASS,  DICENTRARCHUS  LABRAX  (L.), 
D.  F.  Kelley. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 
A,  p  25-33,  1988.  3  fig,  2  tab,  9  ref. 

Descriptors:  'Bass,  'Estuaries,  'Fish  management, 
'Survival,  Backwater,  Spawning,  Entrainment,  Ju- 
venile growth  stage,  Sport  fishing,  Growth,  Preda- 
tion,  Water  pollution  effects,  Tagging,  Planning. 

Information  on  estuary-dependence  of  bass  in 
United  Kingdom  waters  is  summarized  from  recent 
published  reports  and  some  unpublished  data. 
There  is  substantial  reliance  on  estuaries  (including 
tidal  backwaters  with  little  freshwater  inflow)  such 
as  the  Hampshire  harbors,  in  the  first  4-5  years  of 
life.  Man-related  hazards  to  survival  are  consider- 
able and  increasing;  they  include  destruction  of  or 
damage  to  habitats,  losses  of  0-groups  in  power- 
station  intakes,  and  excessive  unregulated  fishing 
effort,  mainly  on  4-5-year-old  bass.  Some  measures 
to  protect  bass  in  estuaries  are  now  in  hand,  but 
much  remains  to  be  done.  On  the  two  most  impor- 
tant issues,  of  power  station  losses  and  of  excessive 
fishing,  more  direct  action  is  both  possible  and 
urgently  needed.  In  the  case  of  power  station 
losses,  absolute  population  estimates,  against  which 
to  assess  measured  losses,  may  well  disclose  a  need 
for  protective  fine-mesh  screens  at  some  existing 
stations,  and  perhaps  for  their  standard  provision  at 
new  ones.  Deliberate  uncontrolled  fishing  is  even 
less  excusable,  but  easier  to  assess,  and  the  Minister 
of  State  for  Fisheries  has  now  made  firm  proposals 
for  the  future  management  and  conservation  of  the 
bass  fishery.  (Author's  abstract) 
W  89-08091 


ROLE    OF    FISH    STUDIES    IN    ESTUARINE 
POLLUTION  ASSESSMENT, 

Forth     River     Purification     Board,     Queensferry 
(Scotland).  Tidal  Waters  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W 89-08092 


OXYGEN  REQUIREMENTS  OF  A  POLLUTED 
ESTUARY  FOR  THE  ESTABLISHMENT  OF  A 
MIGRATORY  SALMON,  SALMO  SALAR  L., 
POPULATION, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

J.  C.  Curran,  and  A.  R.  Henderson. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  33,  (Suppl. 

A),  p  63-69,  1988.  4  fig,  18  ref. 

Descriptors:  'Oxygen  requirements,  'Estuaries, 
'Water  pollution,  'Salmon,  'Fish  establishment, 
'Fish  migration,  Adult  growth  stage,  Juvenile 
growth  stage,   Water  quality,   Statistical   analysis. 

The  return  of  salmon  in  1978  to  the  River  Gryfe,  a 
tributary  of  the  Clyde  estuary,  and  the  River 
Clyde  itself  in  1983,  provides  the  opportunity  for 
the  derivation   of  the   threshold   oxygen   require- 
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Group  2L — Estuaries 

ments  within  the  estuary  for  the  successful  migra-  W89-08098 
tion  of  both  adults  and  smolts.  Between  the  five- 
year  periods  1977-1981  and  1983-1987,  levels  of 
dissolved  oxygen  (DO)  generally  increased  at  all 
points  in  the  estuary  for  the  spring  and  autumn 
seasons,  except  that  the  most  landward  section 
experienced  more  frequent  poor  conditions  during 
the  autumn  in  1983-1987.  In  the  interim,  salmon 
had  returned  to  the  freshwater  R.  Clyde,  perhaps 
reflecting  the  adults'  preference  for  upstream  mi- 
gration during  periods  of  high  river  flow  and  cor- 
responding improved  estuarine  water  quality.  For 
the  Clyde  estuary,  the  more  demanding  thresholds 
may  relate  to  smolt  migration,  since  water  quality 
is  generally  poorer  than  during  the  period  of  adult 
migration.  For  example,  during  April-June  and 
August-October  in  the  period  1977-1978,  the 
depth-mean  DO  for  all  eight  sampling  sites  are  3.4 
mg/1  and  4.3  mg/1,  respectively;  this  reflects  the 
lower  river  flows  during  the  spring  period  when 
the  long-term  average  for  the  R.  Clyde  is  25.2  cu 
m/s,  compared  to  42.9  cu  m/s  during  the  autumn 
period.  (Doria-PTT) 
W89-08093 


REVIEW  OF  INFORMATION  RELATING  TO 
FISH  PASSAGE  THROUGH  TURBINES:  IM- 
PLICATIONS TO  TIDAL  POWER  SCHEMES, 

Central    Electricity    Generating    Board,    Fawley 

(England).  Marine  Biological  Unit. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-08099 


BEAM  TRAWL  SURVEYS  AS  A  MONITORING 
TOOL  IN  POLLUTED  ESTUARIES  IN  NORTH- 
EAST ENGLAND, 

Northumbrian  Water  Authority,  Gosforth  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W89-08094 


MODEL  TO  PREDICT  THE  LEVEL  OF  ARTI- 
FICIAL RADIONUCLIDES  IN  ENVIRONMEN- 
TAL MATERIALS  IN  THE  SEVERN  ESTUARY 
AND  THE  BRISTOL  CHANNEL, 

National  Radiological  Protection  Board,  Harwell 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08095 


DISUSED  DOCKS  AS  HABITATS  FOR  ESTUA- 
RINE FISH:  A  CASE  STUDY  OF  PRESTON 
DOCK, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Environmental  Biology. 

K.  Conlan,  K.  Hendry,  K.  N.  White,  and  S.  J. 

Hawkins. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 

A,  p  85-91,  1988.  2  fig,  2  tab,  15  ref. 

Descriptors:  *Docks,  *Aquatic  habitats,  *  Estuarine 
environment,  *Fish  populations,  *Data  acquisition, 
♦Preston,  U.K.,  Nets,  Hydrography,  Gill  nets,  Sa- 
linity, Tides,  Spring  tides,  Mixing,  Eutrophication, 
Fish  migration,  Herring,  Water  quality,  Sampling. 

A  netting  and  hydrographic  study  of  Preston  dock 
was  undertaken  between  May  1987  and  April  1988. 
Fish  populations  were  assessed  using  Lundgren 
monofilament  multimesh  gill  nets.  The  dock  was  a 
low-salinity  environment  regularly  replenished 
with  estuarine  water  on  spring  tides.  Influxes  of 
higher-salinity  water  caused  intermittent  saline 
wedges  in  the  deeper  regions.  The  dock  water  was 
poorly  mixed  in  the  summer,  resulting  in  bottom 
water  anoxia.  The  water  was  eutrophic,  and  blue- 
green  algal  blooms  were  common  for  much  of  the 
year.  Fourteen  freshwater,  marine-estuarine,  anad- 
romous  and  catadromous  species  were  present  in 
the  dock.  No  seasonal  patterns  in  diversity  were 
apparent,  due  to  the  dominance  of  the  herring 
population.  Changes  in  species  composition  and 
abundance  seem  to  relate  to  seasonal  migratory 
patterns  and,  in  the  case  of  the  freshwater  fish, 
estuarine  salinity,  rather  than  to  water  quality. 
Docks  seem  to  be  valuable  areas  in  which  to 
examine  estuarine  fish  populations  because  quanti- 
tative netting  techniques  can  be  used.  (Author's 
abstract) 
W89-08096 


FISH  IMPINGEMENT  AT  ESTUARINE 
POWER  STATIONS  AND  ITS  SIGNIFICANCE 
TO  COMMERCIAL  FISHING, 

Central    Electricity    Generating    Board,    Fawley 

(England)  Marine  Biological  Unit. 

lor   primary   bibliographic    entry   sec    Field   6G. 


BEHAVIOUR  OF  ADULT  ATLANTIC 
SALMON,  SALMO  SALAR  L.,  IN  THE  ESTU- 
ARY OF  THE  RIVER  RIBBLE  IN  RELATION 
TO  VARIATIONS  IN  DISSOLVED  OXYGEN 
AND  TIDAL  FLOW, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Zoology. 
I.  G.  Priede,  J.  F.  L.  Solbe,  J.  E.  Nott,  K.  T. 
O'Grady,  and  D.  Cragg-Hine. 
Journal  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 
A,  p  133-139,  1988.  4  fig,  17  ref. 

Descriptors:  *Fish  behavior,  'Salmon,  *Estuaries, 
♦River  Ribble,  England,  *Tides,  'Dissolved 
oxygen,  Oxygen  sag,  Fish,  Fish  migration,  Mortali- 
ty. 

Twenty  adult  returning  salmon  were  tracked  in  the 
estuary  of  the  River  Ribble  on  the  west  coast  of 
England  using  acoustic  oxygen-sensing  transmit- 
ters during  summer  when  a  pronounced  dissolved 
oxygen  (DO)  sag  developed.  Excluding  two  mor- 
talities, 75%  of  these  fish  left  the  estuary  to  sea. 
Fish  in  the  estuary  moved  to  and  fro  with  the  tides 
over  a  10  km  amplitude  experiencing  cyclical 
changes  in  DO.  Fish  movement  was  inhibited 
below  40%  of  air  saturation  value  (ASV)  DO,  and 
there  was  evidence  of  avoidance  of  DO  below 
55%  ASV.  The  high  rate  of  loss  of  fish  to  sea 
suggests  that  many  of  the  fish  in  the  estuary  are 
non-Ribble  fish  en  route  to  other  rivers.  Adverse 
conditions  in  the  Ribble  therefore  are  likely  to 
affect  stocks  in  adjacent  rivers.  (Author's  abstract) 
W89-08100 


BIOLOGY  OF  THE  TWAITE  SHAD,  ALOSA 
FALLAX  FALLAX  (LACEPEDE),  IN  THE 
SEVERN  ESTUARY, 

Welsh  Water  Authority,  Gwent.  Fisheries  Techni- 
cal Unit. 

For  primary  bibliographic  entry  see  Field  81. 
W89-08101 


MOVEMENTS  OF  ATLANTIC  SALMON, 
SALMO  SALAR  L.,  IN  AN  ESTUARY  IN 
SOUTH-WEST  ENGLAND, 

Ministry  of  Agriculture,  Fisheries  and  Food, 
Lowestoft  (England).  Directorate  of  Fisheries  Re- 
search. 

For  primary  bibliographic  entry  see  Field  81. 
W89-08102 


RETURN  OF  FISH  TO  THE  MERSEY  ESTU- 
ARY, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  81. 
W89-08103 


MOVEMENT  OF  ATLANTIC  SALMON, 
SALMO  SALAR  L.,  INTO  THE  RIVER  USK, 
SOUTH  WALES,  IN  RELATION  TO  WATER 
QUALITY, 

Welsh  Water  Authority,  Gwent.  Fisheries  Techni- 
cal Unit. 

For  primary  bibliographic  entry  see  Field  81. 
W  89-08 105 


PREDICTION  OF  THE  EFFECTS  OF  RE- 
DUCED RIVER  DISCHARGE  ON  THE  ESTU- 
ARIES OF  THE  SOUTHEASTERN  CAPE 
PROVINCE,  SOUTH  AFRICA, 

Port    Elizabeth    Univ.    (South    Africa).    Inst,    for 

Coastal  Research. 

J.  S.  V.  Reddcring. 

South  African  Journal  of  Science  SAJSAR,  Vol. 

84,  No.  9,  p  726-730,  September  1988.  4  fig,  14  ref. 


Descriptors:  'Estuaries,  'Channel  erosioi 
prisms,  'Flood  discharge,  'Regulated  floi 
mentation,  Deltas,  Flood  plain  manageme 
tidal  areas,  Littoral  zone,  Mud  flats,  O 
areas,  Tidal  flats,  Channel  morphology. 

The  channel  dimensions  of  a  mature  est 
generally  determined  by  the  erosive  ca| 
river  floods  that  discharge  from  the  c 
basin.  If  the  discharge  of  these  floods  w< 
cially  reduced  or  the  time  interval  betwee 
lengthened,  the  estuary  adjusts  to  the  new 
mental  conditions  by  shrinking  its  chanm 
sions.  This  occurs  largely  by  sediment  a 
tion  in  the  subtidal  zone  and  by  depc 
flood-tidal  deltas.  In  a  severe  flood,  the 
enlarges  again,  unless  the  estuary  is  predc 
muddy,  in  which  case  the  compactnes 
sediment  would  probably  retard  channel 
Smaller  dimensions,  particularly  in  the 
zone,  reduce  the  tidal  prism  of  an  estuary 
the  capacity  of  the  tidal  prism  is  an  i 
factor  controlling  the  stability  of  tidal 
diminishing  of  the  prism  could  cause  tb 
the  estuary  to  be  blocked  periodically.  C 
the  inlet  usually  produces  significant  cl 
the  estuary.  The  harmful  effects  of  artifi 
duced  river  discharge  on  an  estuary  coul< 
mized  by  identifying  the  sediment  sources 
limiting  sediment  influx  into  the  estuary  I 
priate  management.  (Author's  abstract) 
W  89-08 139 


CHARACTERIZATION  OF  INDIVID' 
TUARINE  AND  MARINE  PARTIC 
LAMMA  AND  EPXMA, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept. 

istry. 

L.  Wouters,  P.  Bernard,  and  R.  Van  Grie 

International  Journal  of  Environmental  i 

Chemistry  IJEAA3.  Vol.  34,  No.  1,  p  17 

5  fig,  2  tab,  14  ref.  Belgian  Ministry  c 

Policy  Grant  84-89/69. 

Descriptors:  'Water  analysis,  'Lasers,  *5 
solids,  'Chemical  analysis,  'Measurir 
ments,  'Particulate  matter,  'Seawater,  * 
Pollutant  identification,  Belgium,  Trace 
Heavy  metals,  Lead,  Silicon,  Phosphate; 
Ocean. 

Laser  microprobe  mass  analysis  (LAM 
applied  to  particulate  matter  from  the  Sc 
ary  (Belgium)  and  from  the  North  Atlan 
The  potential  and  usefulness  of  LAMt 
search  on  particles  from  the  aquatic  en 
were  evaluated,  in  combination  with, 
complement  to  electron  probe  X-ray  mic 
(EPXMA).  Geochemically  relevant  grot 
tides  were  identified  by  EPXMA  and  cl 
ysis.  For  both  locations,  the  most  abur 
appeared  to  be  those  rich  in  silicon  an 
mino-silicates.  Afterwards,  LAMMA  w 
to  obtain  more  information  about  the  tra< 
composition  and  surface  characteristics, 
rich  phase  appeared  to  contain  significai 
of  heavy  metals  and  of  phosphate.  Leac 
to  be  associated  in  detectable  amounts 
mino-silicates  in  the  Scheldt  but  not  wil 
the  Atlantic  Ocean.  Inferring  informa 
the  surface  layer  by  LAMMA  was  r 
unambiguous.  (Author's  abstract) 
W89-08148 


SEASONAL  CHANGES  IN  PARTICU1 
GANIC  CARBON  AND  NITROGEN 
RIVER  AND  DRAINAGE  CHANNEL! 
EBRO  DELTA  (N.E.  SPAIN), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecolc 
For  primary  bibliographic  entry  see  Fiel 
W89-08184 
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WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

i.  Saline  Water  Conversion 


MIDIFICATION-DEHUMIDIFICATION 
SALINATION    PROCESS    USING    WASTE 
AT  FROM  A  GAS  TURBINE, 

u  Univ.,  Doha.  Faculty  of  Engineering. 

r.  A.  El-Dessouky. 

■alination  DSLNAH,  Vol.  71,  No.  1,  p  19-33, 

nary  1989.  4  fig,  3  tab,  24  ref. 

eriptors:  'Humidification,  'Desalination, 
ated  air,  *  Waste  heat,  'Systems  engineering, 
it  transfer,  Desalination  plants,  Turbines, 
itx  plants,  Capital  costs,  Qatar. 

i  humidification-dehumidification  desalination 
xss  using  waste  heat  from  a  gas  turbine  power 
it  air  is  used  as  the  operating  fluid  instead  of 
cr.  The  process  has  many  advantages  over 
:r  desalination  processes  which  use  waste  heat 
i  gas  turbines.  The  amount  of  fresh  water 
Juced  and  the  mass  of  air-gas  mixture  leaving 
desalination  plant  decreased  with  decreasing 
turbine  load  and  with  increasing  mixing  tem- 
iture.  The  air-gas  mixture  can  be  safely  used  in 
*  air  conditioning.  The  specific  power  con- 
puon  of  the  proposed  process  less  than  that  of 
a  single  or  dual  multistage  flash  plants.  It  is 
iter,  however,  than  that  of  all  types  of  reverse 
osis  plants.  The  specific  capital  investment  of 
process  was  less  than  that  for  any  other  desali- 
an  process  considered.  The  ratio  of  water  pro- 
ion  to  power  generation  in  the  present  process 
i  kg/kWh)  is  nevertheless  very  small.  (Au- 
's  abstract) 
MJ7965 


rER     PRODUCTION      IN     KUWAIT-ITS 

NAGEMENT  AND  ECONOMICS, 

"ait  Univ.,  Safat.  Coll.  of  Engineering  and  Pe- 

:um. 

4.  R.  Al-Marafie,  and  M.  A.  Darwish. 

Umation  DSLNAH,  Vol.  71,  No.  1,  p  19-33 

ary  1989.  7  fig,  4  tab,  7  ref. 

:riptors:     'Cogeneration     plants,      'Kuwait, 
iter  costs,   'Desalination,   'Economic  evalua- 
•Water   supply    development,    Desalination 
tt.  Flash  distillation,  Reverse  osmosis. 

'ait  depends  mainly  on  multi-stage  flash  distil- 
n  plants  for  desalting  of  seawater  to  satisfy  its 
:r  needs.  With  the  emergence  of  the  reverse 
Mis  (RO)  system  as  a  competitor  to  multi-stage 

[MSF)  for  desalting  seawater,  it  has  been 
ssary  to  make  an  economic  analysis  to  deter- 
^  the  right  choice.  Four  different  cases  using 
■  and  RO  techniques  were  selected.  Compar- 
costs  of  water  production  by  reverse  osmosis 
multi-stage  flash  systems  for  Kuwait  condi- 
i,  the  reverse  osmosis  system  is  shown  to  be 

economically  advantageous  than  the  multi- 
:  flash  one.  Results  also  indicate  that  the  exist- 
aperational  conditions  of  cogeneration  plants 
rat  economical  as  compared  to  the  capacity 
85%,  which  can  be  reached  by  better 
igement.  This  can  be  done  by  running  some  of 
^generation  plants  to  provide  1000  MW, 
*'  the  base  load  of  the  country,  and 
JO  gal  per  day  representing  36%  of  the 

requirement.  Peaking  during  summer  can  be 
"aw  by  decoupling  some  of  the  power  plants 
>  MSF  units.  (VerNooy-PTT) 
'■07967 


3B.  Water  Yield  Improvement 


HYDROLOGIC  EFFECTS  OF  PHREATO- 
PHYTE  CONTROL,  ACME-ARTESIA  REACH 
OF  THE  PECOS  RIVER,  NEW  MEXICO,  1967- 

82, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
G.  E.  Welder. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4148, 
1988.  46p,  15  fig,  4  tab,  20  ref. 

Descriptors:  'Ecological  effects,  'Water  resources 
development,  'Pecos  River,  'Water  yield  im- 
provements, 'Salvaged  water,  'Phreatophytes, 
New  Mexico,  Saltcedar,  Vegetation,  Watershed 
management. 

The  U.S.  Bureau  of  Reclamation  began  a  phreato- 
phyte  clearing  and  control  program  in  the  bottom 
land  of  the  Acme-Artesia  reach  of  the  Pecos  River 
in  March  1967.  The  initial  cutting  of  19,000  acres 
of  saltcedar  trees,  the  dominant  phreatophyte  in 
the  area,  was  completed  in  May  1969.  Saltcedar 
regrowth  continued  each  year  until  July  1975, 
when  root  plowing  eradicated  most  of  the  re- 
growth.  The  major  objective  of  the  clearing  and 
control  program  was  to  salvage  water  that  could 
be  put  to  beneficial  use.  Measurements  of  changes 
in  the  water  table  in  the  bottom  land  and  changes 
in  the  base  flow  of  the  Pecos  River  were  made  in 
order  to  determine  the  hydrologic  effects  of  the 
program.  Some  salvage  of  water  was  indicated,  but 
it  is  not  readily  recognized  as  an  increase  in  base 
flow.  The  quantity  of  salvage  probably  is  less  than 
the  average  annual  base-flow  gain  of  19,1 10  acre-ft 
in  the  reach  during  1967-82.  (Author's  abstract) 
W89-07034 


CASA  DEL  AGUA:  A  RESIDENTIAL  WATER 
CONSERVATION  AND  REUSE  DEMONSTRA- 
TION PROJECT  IN  TUCSON,  ARIZONA, 

Arizona  Univ.,  Tucson.  Office  of  Arid  Lands  Stud- 
ies. 

For  primary  bibliographic  entry  see  Field  3D. 
W89-07550 


Water  Yield  Improvement — Group  3B 

4  will  treat  the  harvested  urban  runoff  to  remove 
all  salts  and  some  humic  organic  substances 
through  reverse  osmosis.  The  final  product  can  be 
used  Tor  unrestricted  irrigation,  even  on  salt  intol- 
erable plants.  In  addition,  many  industrial  plants 
can  utilize  this  treated  water.  Option  5  includes  a 
carbon  adsorption  unit  prior  to  the  reverse  osmosis 
unit  to  remove  organics.  The  treated  product  can 
be  used  in  industry  that  requires  high  quality 
water,  or  for  groundwater  recharge.  The  most 
feasible  alternative  is  to  utilize  the  storm  drainage 
network  by  blocking  the  discharge  end,  and  con- 
verting the  network  to  a  sedimentation  and  tempo- 
rary storage  reservoir.  The  addition  of  H202  to 
the  network  is  recommended  to  maintain  an  aero- 
bic and  disinfected  environment.  (Geiger-PTT) 
W89-07553 


ALLOCATION  FOR  ELECTRICITY  AND 
'™  !°R  THE  UMM  AL  NAR  WEST  CO- 
•nrv-£0N  PLANT  USING  THE  EXERGY 
-OUNTING  METHOD, 

"and  Electricity  Dept.,  Abu  Dhabi  (United 
5  tmirates). 

W968V  biblioSraPhic  entry  *<*  F'eld  6C. 


STORMWATER  HARVESTING  IN  THE 
URBAN  WATERSHEDS  OF  ARID  ZONES, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Dept.  of  Civil  Engineering. 

A.  M.  Ishaq,  and  H.  A.  Khararjian. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No 

6,  p  1227-1235,  December  1988.  7  fig,  5  tab,  30  ref. 

King  Abdul  Aziz  City  for  Science  and  Technology 

Contract  No.  AR-5- 11 6. 

Descriptors:  'Urban  runoff,  'Water  harvesting, 
'Saudi  Arabia,  'Storm  runoff,  'Irrigation  water, 
'Water  reuse,  'Water  quality,  Water  treatment, 
Hardness,  Suspended  solids,  Arid-zone  hydrology, 
Annual  runoff,  Groundwater  recharge,  Runoff 
volume,  Urban  runoff. 

A  representative  city  in  an  arid  zone,  such  as  the 
Kingdom  of  Saudi  Arabia,  was  instrumented  to 
determine  the  quantity  and  quality  of  storm  runoff 
to  investigate  the  possibility  of  using  it  for  industri- 
al and  agricultural  purposes  after  appropriate  treat- 
ments. In  an  urban  watershed  in  the  City  of  Dhah- 
ran, Saudi  Arabia,  quantity  and  quality  of  storm 
runoff  had  been  monitored  for  the  past  six  years, 
and  the  average  annual  runoff  that  could  be  har- 
vested was  determined.  The  quality  of  the  runoff 
was  well  within  the  range  of  possible  reuse 
schemes,  most  notably  for  restricted  irrigation. 
Several  treatment  options  for  treating  the  harvest- 
ed water  were  proposed.  Option  1  includes  the 
collection  of  stormwater  into  a  single  reservoir 
that  will  act  as  a  sedimentation  and  equalization 
tank.  The  supernatant  may  be  used  for  restricted 
irrigation  after  disinfection.  Option  2  includes  a 
filtration  process  to  remove  fine  solids.  After  disin- 
fection the  treated  urban  runoff  can  be  used  for 
irrigation  as  in  Option  1.  Option  3  introduces 
chemical  softening  for  the  removal  of  hardness. 
After  filtration  and  disinfection,  the  treated  runoff 
can  be  used  for  unrestricted  drip  irrigation.  Option 


PARTIAL  DEFORESTATION  AND  SHORT- 
TERM  AUTOCHTHONOUS  ENERGY  INPUT 
TO  A  SMALL  NEW  ENGLAND  STREAM, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

D.  M.  Mullen,  and  J.  R.  Moring. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24  No 
6,  p  1273-1279,  December  1988.  2  fig,  5  tab,  18  ref. 

Descriptors:  'Deforestation,  'Periphyton,  'Log- 
ging, Streams,  Forest  watersheds,  Nitrates,  Phos- 
phates, Primary  productivity,  Nutrients,  Maine, 
Environmental  effects,  Ecological  effects,  Vegeta- 
tion effects. 

Autochthonous  energy  input,  in  the  form  of  peri- 
phyton production  and  growth,  was  studied  before 
and  after  partial  logging  of  the  watershed  sur- 
rounding School  Brook,  a  small  tributary  of  the 
Aroostook  River,  Maine.  Due  to  infection  by  the 
spruce  budworm  (Chiristoneura  fumiferana),  the 
buffer  strip  on  one  bank  of  the  stream  was  logged 
and  only  limited  riparian  vegetation  was  left. 
Though  impacts  in  subsequent  years  are  unknown, 
the  effect  of  the  logging  on  the  periphyton  com- 
munity was  insignificant  during  the  nine  months 
following  cutting,  seemingly  due  to  several  factors. 
Because  only  5%  of  the  canopy  was  actually  re- 
moved, the  intensity  of  available  light  changed 
little.  Small  springs  in  the  area  helped  maintain  a 
stable  thermal  regime,  and  only  a  small  portion  ol 
the  low  gradient  watershed  was  actually  logged. 
Consequently,  the  nutrients  reaching  the  stream 
did  not  change.  The  relatively  low  concentrations 
of  nitrates  (<0.3  mg/L)  and  phosphates  (<10  mi- 
crograms/L),  both  before  and  in  the  first  nine 
months  after  logging,  reflect  the  limited  autochth- 
onous input,  thereby  reducing  the  effect  of  this 
limited  cutting  on  the  stream  community.  (Au- 
thor's abstract) 
W89-07558 


ROCK  FRACTURING  METHODS:  THEIR  DE- 
VELOPMENT AND  USE, 

S.  Smith. 

Water  Well  Journal  WWJOA9,  Vol.  43,  No.  2,  p 

41-47,  February  1989.  3  fig. 

Descriptors:  'Well  development,  'Hydraulic  engi- 
neering, 'Hydraulic  fracturing,  'Groundwater 
mining,  'Fracturing,  'Wells,  'Boreholes,  Econom- 
ic aspects,  Cost  analysis,  Reviews. 

Current  rock  fracturing  and  hydraulic  fracturing 
(HF)  theory  are  discussed,  including  how  hydrau- 
lic fracturing  affects  rock,  and  how  fractures  de- 
velop and  can  be  manipulated.  Regardless  of  the 
particular  application,  the  purpose  is  to  open  frac- 
tures in  the  rock.  For  a  production  well,  the  pur- 
pose of  HF  is  to  open  the  fractures  so  that  the 
formation  fluid  (oil,  gas,  brine,  water)  can  move 
easily  into  the  well.  In  the  groundwater  industry  to 
date,  however,  HF  has  been  used  primarily  in 
'hard  rock'  situations,  principally  the  fractured 
crystalline  bedrock  areas  of  the  U.S.  Northeast, 
Southeast,  Wisconsin,  Colorado,  California,  the 
Pacific  Northwest,  and  similar  areas  in  Canada  and 
Australia.  In  the  past  there  was  little  experimenta- 
tion with  other  aquifers  that  may  respond  to  HF, 
such  as  limestones  or  dolomites,  but  users  of  HF 
now  report  success  in  these  types  of  geology  under 
the   right   conditions.   A  candidate   well   for   HF 
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Group  3B— Water  Yield  Improvement 

stimulation  is  most  typically  a  low  producer  in  a 
formation  where  porous  media  permeability  is  ex- 
tremely low  and  the  rock  matrix  is  rigid,  not  soft 
like  clay  or  soft  shale.  The  only  source  of  water  for 
the  well  is  from  fractures  and  joints  or  solution 
channels.  The  target  formation  would  probably  be 
a  known  aquifer-there  must  be  some  probability 
that  wells  drilled  in  the  formation,  if  they  encoun- 
ter fractures,  will  yield  water.  If  the  rock  is  seam- 
less, virtually  flawless  solid  rock,  fracturing  is  un- 
likely. In  the  1980s,  HF  treatments  cost  on  the 
order  of  $1000  to  $3000  for  much  less  ambitious 
efforts  than  the  oil  field  scale  treatments.  Costs  for 
developing  the  same  capacity  by  drilling  a  new 
well  may  be  $10,000  or  more.  (Sandler-PTT) 
W89-07769 

3C.  Use  Of  Water  Of  Impaired 
Quality 

CITY  OF  EL  PASO  GROUND  WATER  RE- 
CHARGE PROJECT, 

Parkhill,  Smith  and  Cooper,  Inc.,  El  Paso,  TX. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-07129 

STORMWATER  HARVESTING  IN  THE 
URBAN  WATERSHEDS  OF  ARID  ZONES, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  3B. 
W89-07553 

EFFECTS  OF  SALINITY  AND  MOISTURE 
GRADIENTS  ON  NITROGEN  UPTAKE  BY 
SORGHUM  AND  WHEAT, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

F  E  Broadbent,  T.  Nakishima,  and  D.  E.  Rolston. 
Soil  Science  SOSCAK,  Vol.  146,  No.  4,  p  232-240, 
October  1988.  9  fig,  1  tab,  11  ref. 

Descriptors:  *Salinity,  'Moisture  stress,  'Wheat, 
•Sorghum,  'Nitrogen,  Fertilizers,  Evapotranspira- 
tion,  Crop  yield,  Absorption,  Soil  water,  Soil  mois- 
ture deficiency,  Root  zone,  Moisture  gradient. 

To  measure  the  influence  of  moisture  and  salinity 
gradients    imposed    by    a    line-source    sprinkler 
system,  a  field  experiment  was  conducted  at  the 
West  Side  Field  Station  from  1981  to  1985,  using 
sorghum  as  a  test  crop.  Wheat  was  grown  in  the 
winter  following  the  sorghum  harvest,  primarily  to 
extract  moisture  from  winter  rains,  but  in   1985 
salinity  effects  on  wheat  were  measured.  Isotopi- 
cally-labeled  N  fertilizer  was  applied  each  year  to 
a  strip  3  mm  in  width  and  extending  across  the 
field  to  include  the  full  range  of  salinity  and  mois- 
ture gradients.  Analysis  of  plant  materials  for  total 
and   fertilizer-derived   N   at  intervals  during  the 
growing  season  was  used  to  evaluate  the  influence 
of  salt  and  moisture  stress  on  N  uptake.  By  1984  an 
increase  of  1  dS/m  in  the  electrical  conductance 
(EC)  of  applied  water  reduced  total  sorghum  dry 
matter  production  by  0.57  Mg/ha,  grain  yield  by 
0.25  Mg/ha,  total  N  uptake  by  3.7  kg/ha,  and 
fertilizer  N  uptake  by  1.6  kg/ha.  When  the  influ- 
ence of  moisture  stress  alone  was  considered,  a 
10%  reduction  in  applied  water  expressed  as  a 
percentage  of  crop  evapotranspiration  requirement 
decreased  dry  matter  production  by  1.6  Mg/ha, 
grain  yield  by  1.9  Mg/ha,  total  N  uptake  by  22  kg/ 
ha  and  fertilizer  N  uptake  by  9.3  kg/ha.  These 
parameters  appeared  to  be  more  sensitive  to  mois- 
ture stress  than  to  salt  stress  alone,  however  the 
EC  of  the  surface  soil  used  in  these  calculations 
was  not  representative  of  the  entire  root  zone  of 
the  plants.  (Author's  abstract) 
W89-07804 

PRODUCTION  OF  THE  SHARPTOOTH  CAT- 
FISH CLARIAS  GARIEPINUS  (BURCHELL) 
AND  THE  EUROPEAN  COMMON  CARP  CY- 
PRINUS  CARPIO  L.  WITH  ARTIFICIAL  FEED- 
ING  IN  POLYCULTURE  IN  MATURATION 
PONDS  AT  SESHEGO,  LEBOWA, 
University  of  the  North,  Sovenga  (South  Africa). 
Limnological  Research  Unit. 


For   primary   bibliographic   entry   see   Field   5D. 
W89-07927 


CLOSING  THE  WATER  AND  SLUDGE  LOOP, 

Clayton  County  Water  Authority,  Morrow,  GA. 
M  L.  Newman,  J.  Brandon,  and  C.  Gregory. 
BioCycle  BCYCDK,  Vol.  30,  No.  2,  p  51-53,  Feb- 
ruary 1989.  1  tab,  3  ref. 

Descriptors:  *Wastewater  renovation,  'Waste  re- 
covery, 'Solid  waste  disposal,  'Advanced 
wastewater  treatment,  'Composting,  Wastewater 
irrigation,  Wastewater  management,  Sludge  solids, 
Secondary  wastewater  treatment. 

In  Clayton  County,  Georgia,  the  fresh  water  intake 
is  downstream  of  treated  wastewater  effluent  dis- 
charge. Faced  with  increasingly  stringent  effluent 
standards  and  a  restrictive  effluent  allocation 
system  imposed  by  Georgia's  Environmental  Pro- 
tection Division  in  1974,  the  Clayton  County 
Water  Authority  (CCWA)  actively  sought  innova- 
tive wastewater  treatment  alternatives.  In  1980,  the 
CCWA  chose  the  slow  rate  land  treatment  of 
treated  effluent  which  results  in  spray  irrigation  of 
some  2500  acres  of  forest  land  within  a  3600  acre 
land  treatment  site.  The  forest  acts  as  a  living  filter 
after  the  conventional  waste  activated  sludge  proc- 
ess is  completed.  The  Authority  recycles  trees  as 
woodchips  to  fire  a  sludge  pelletizer.  The  wood- 
chips  supply  95%  of  the  fuel  required  to  produce 
the  50  tons  per  week  of  Agri-Plus  650  pellets, 
which  are  sized  for  the  agricultural  market.  Re- 
sponding to  the  need  for  additional  wastewater 
treatment  capacity,  in  1986  the  Authority  expand- 
ed its  Northeast  Clayton  County  Water  Pollution 
Control  Plant  to  4.0  million  gal/day.  Sludge  at  this 
activated  sludge  plant  undergoes  advanced  second- 
ary treatment.  Through  recycling  and  composting, 
the  Authority  has  avoided  costs  of  sludge  inciner- 
ation, sludge  hauling,  and  sludge  dumping  while 
gaining  peace  of  mind.  (VerNooy-PTT) 
W89-07944 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

ESTIMATE  OF  SELF-SUPPLIED  DOMESTIC 
WATER  USE  IN  NEBRASKA  DURING  1980, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry   see  Field   6D. 

W89-07012 


authorized  the  Interstate  Stream  Cornmittk 
appropriate  groundwater  or  purchase  ground' 
rights  on  behalf  of  the  state.  It  also  provide 
authorization  to  make  grants  or  loans  for  rej 
water  planning.  Planning  also  must  be  constr 
to  survive  strict  judicial  scrutiny  Surface  i 
planning  in  New  Mexico  is  well  advanced, 
most  work  for  future  planning  is  in  ground 
management.  For  any  planning  strategy  to  w< 
must  be  developed  at  the  local  level.  After  0| 
for  solving  problems  are  identified,  the  plan 
be  turned  over  to  the  legislature  and  the  po 
process.  (See  also  W89-07121)  (Hammond- 
W89-07135 


STATE  WATER  STRATEGIES  FOR  THE 
FUTURE, 

New  Mexico  Energy  and  Minerals  Dept.,  Santa 
Fe. 

T  Bahr-  ,  „ 

In:  Proceedings  of  the  32nd  Annual  New  Mexico 
Conference  on  Ground  Water  Management.  Albu- 
querque, NM,  November  5-6,  1987.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces, 
NM,  February  1988.  pp  158-162. 

Descriptors:  'New  Mexico,  'Planning,  'Water  re- 
sources development,  'Water  conservation, 
•Water  law,  'Groundwater,  Legal  aspects,  State 
jurisdiction,  Surface  water. 

The  New  Mexico  water  strategy  includes  keeping 
New  Mexico  water  in  New  Mexico  for  use  by 
New  Mexicans;  if  selling  is  necessary,  sell  it  only 
by  the  gallon,  not  by  the  acre-foot;  keep  the  water 
from  becoming  contaminated;  let  the  market  be  the 
primary  allocator  of  water  rights;  and  planning. 
Because  of  finite  resources  (the  possibilities  for 
water  augmentation  are  very  limited;  desalination 
is  possible,  but  is  very  expensive;  weather  modifi- 
cation does  not  presently  seem  feasible),  New 
Mexico  must  develop  a  more  comprehensive  con- 
servation program.  It  is  necessary  to  plan  within 
current  water  law.  Current  legislation  requires  the 
Energy,  Minerals  and  Natural  Resources  Depart- 
ment to  get  involved  with  inventorying  and  cata- 
loging of  existing  water  plans  and  planning  activi- 
ties and  begin  to  develop  a  comprehensive  state 
water  plan.  The  Department  also  will  serve  as  a 
repository   for   this   information.    House   Bill   337 


URBAN  PURCHASES  OF  WATER  P 
FARMS:  IS  THE  MARKET  THE  ANSWE 
WESTERN  WATER  SCARCITY, 

New  Mexico  Univ.,  Albuquerque.  Dept.  oi 

nomics. 

For  primary  bibliographic   entry  see  Fieli 

W89-07139 


DERIVATION  OF  OPERATING  POL 
FOR  SURFACE  WATER  SOURCES  IN  N( 
WEST  WATER, 

P.  D.  Walsh,  S.  Walker,  and  D.  Pierson. 
Journal  of  the  Institution  of  Water  and  Er 
mental  Management,  Vol.  2,  No.  1,  p  51-59, 
ary  1988.  10  fig,  1  tab,  14  ref. 

Descriptors:  'Surface  water,  'Water  manag 
'Operating  policies,  'Water  supply,  *Gn 
analysis,  'Utilities,  Economic  aspects,  Op 
costs,  Reservoir  operation,  Reliability,  L> 
programming,  England. 

A  brief  history  of  the  technical  developm 
control-curve  derivation  and  the  impleme 
of  control-curve  policy  at  the  North  West 
authority  in  England  is  provided.  Initially, 
curves  were  derived  to  provide  more  eo 
use  of  sources  without  reducing  reliability.  1 
ingly,  they  have  been  refined  to  combine 
quate  level  of  reliability  with  reductions  in  i 
annual  operating  costs.  In  addition,  it  has  r 
become  a  requirement  to  introduce  a  higl 
hood  of  the  major  regional  sources  filling 
the  winter.  Since  spilled  water  represents 
and  expensive  pumped  water,  the  resulting 
rules  represent  a  compromise  between  cc 
ability,  and  likelihood  of  spill.  Further  d 
ments  in  the  approach  to  control  cury< 
resulted  in  a  move  from  critical-peria 
curves  to  multiple-regime  curves  derived 
namic  programming.  (Author's  abstract) 
W89-07462 

CASA  DEL  AGUA:  A  RESIDENTIAL  j 
CONSERVATION  AND  REUSE  DEMOI 
TION  PROJECT  IN  TUCSON,  ARIZONA 

Arizona  Univ.,  Tucson.  Office  of  Arid  Lan 

'eS-  r- 

K.  E.  Foster,  M.  M.  Karpiscak,  and  R.  G.  1 
Water  Resources  Bulletin  WARBAQ,  Vol. 
6,  p   1201-1206,   December   1988.    12  fig 

Descriptors:  'Water  conservation,  'Watt 
•Municipal  water,  'Arizona,  'Water  ha 
Cost  analysis,  Irrigation,  Domestic  water, 
tic  use,  Domestic  wastewater. 

A  typical  single  family  residence  (Casa  di 
in  Tucson,  Arizona,  was  retrofitted  to  inc 
low-water-use  fixtures  and  water  reuse 
Casa  del  Agua  consists  of  architectural  i 
tions,  low-water-use  landscaping  and  fixti 
other  modifications  to  accommodate  r 
harvesting  and  graywater  reuse.  Grayw 
treated  in  water  hyacinth  holding  tanks  ai 
for  drip  irrigation  use  in  the  summer  mon 
water  use  toilets  that  used  graywater  for 
were  installed.  The  use  of  municipal  w 
reduced  by  53%  to  53  gallons  per  capita 
and  total  water  use  at  the  home  was  re< 
33%  to  74  gallons  per  capita  per  day.  To 
of  municipal  groundwater  at  Casa  del 
about  47%  of  that  used  in  average  Tucso 
Total  water  use  at  Casa  including  munici 
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graywater  is  about  33%  less  than  that  used  in 
typical  single-family  home  in  Tucson.  The 
uity  of  water  used  for  toilet  flushing  at  Casa  is 
it  25%  of  that  used  by  conventional  fixtures, 
rf  on  data  from  Casa  del  Agua,  an  annual 
•xgi  of  approximately  25,000  acre-feet  of  water 
d  be  generated  by  using  low-flow,  one-gallon- 
flush  toilets  on  a  community  wide  basis  by  the 
2025.  Casa  del  Aqua  was  opened  for  public 
mg  to  allow  community  residents  to  learn 
s  about  domestic  water  conservation.  (See  also 
17561)  (Geiger-PTT) 
'■07550 


SDEX  FOR  RESIDENTIAL  WATER  CON- 
VATION, 

ona  Univ.,  Tucson.  Office  of  Arid  Lands  Stud- 

DeCook,  K.  E.  Foster,  and  M.  M.  Karpiscak. 
;r  Resources  Bulletin  WARBAQ,  Vol.  24,  No 
1295-1301,  December  1988.  2  tab,  8  ref. 

:nptors:  'Water  conservation,  'Domestic  use, 
:ycling,  'Water  reuse,  'Water  use  efficiency, 
:r  demand,  Urban  areas,  Water  management, 
ana.  Water  harvesting,  Water  yield  improve- 

ndex  of  residential  water  efficiency  (W-index) 
serve  as  a  measure  of  effectiveness  of  water 
:rvation  features  in  the  home.  The  index  pro- 

a  calculated  numerical  value  for  each  dwell- 
ing, derived  from  the  number  and  kind  of 
r-saving  features  present,  including  indoor  and 
x>r  water  savers  and  water  harvesting  or  re- 
ng  systems.  A  W-Index  worksheet,  devised 
n-site  evaluation  of  single-family  residences  in 
ucson,  Arizona,  region  shows  that  a  noncon- 
ng  residence  with  all  the  water-using  features 
d  use  151,000  gallons  per  year  or  148  gallons 
apita  per  day  (gpcpd),  while  the  fully  con- 
ng  model  would  use  35,300  gallons  per  year 
5  gpcpd  and  with  water  harvesting  and 
vater  recycling  systems  would  have  a  maxi- 

W-Index  of  W-160.  A  Tucson  water  conser- 
n  demonstration  home,  Casa  del  Agua,  re- 
d  a  rating  of  W- 139,  and  field  tests  of  about  30 
■s  in  new  Tucson  subdivisions  show  values 
ng  from  W-75  to  W-100,  indicating  the  incor- 
ion  of  some  water  conservation  in  current 
models.  By  adjustment  of  some  climatic  or 
'-use  parameters,  the  W-Index  format  can  be 
si  to  various  types  of  dwelling  units  or  to 

urban  areas.  The  W-Index  can  be  used  by 
idual  home-owners  or  builders  to  evaluate 
■  efficiency  of  residential  units,  or  by  water 
ders  or  water  management  agencies  as  a 
e  for  promoting  and  achieving  water  conser- 
n  goals.  (See  also  W89-07550)  (Author's  ab- 
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IPARISON  OF  ESTIMATES  OF  EVAPO- 
^SPIRATION  AND  CONSUMPTIVE  USE 
*LO  VERDE  VALLEY,  CALIFORNIA, 

Jgical  Survey,  Tucson,  AZ.  Water  Resources 

07068^  bibll08raPhic   entrV   see   Fie'd   2D. 


&ffii5F  raiCKLE  IRRIGATION,  AN 
« ;  (SSlUJSJ™  US-  GEOLOGICAL  SUR- 
S  COMPUTER  PROGRAM  VS2D, 

Jgical  Survey,  Denver,  CO.  Water  Resources 

mwF  b'blio8raPhic  entry  see  Field  2G. 


iT?°JLOF    SAMPLING     METHODS 

ii°J?TIMATE   IRRIGATION    PUMP- 

vm^S:    DUNDY>    AND    PERKINS 

> TIES,  NEBRASKA, 

al  Survey,  Denver,  CO.  Water  Resources 

Jimary  bibliographic  entry  see  Field  7B. 


INTERPRETATION  OF  RESTRICTED  VALID- 
ITY' IRRIGATION  PERMITS  IN  THE  SVARTA 
RIVER  BASIN,  SWEDEN, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

R.  Castensson,  and  I.  C.  Goulter. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No 

6,  p  1 153-1 160,  2  fig,  3  tab,  14  ref. 

Descriptors:  'Irrigation  permits,  'Sweden,  'Avail- 
able water,  'Water  management,  Mathematical 
studies,  Water  use,  Probabilistic  process,  Irrigation 
programs,  Mathematical  model,  Theoretical  analy- 
sis. 

Irrigation  permits  in  the  Svarta  River  basin, 
Sweden,  are  issued  with  restricted  validities  by 
which  irrigation  is  permitted  only  in  those  periods 
when  the  release  from  the  primary  regulation  facil- 
ity in  the  basin  is  greater  than  2.0  cu  m/sec.  A  risk 
measure  describing  the  expected  total  duration  of 
periods  in  which  irrigation  will  not  be  permitted  in 
the  basin  under  a  range  of  conditions  has  been 
formulated  and  applied  to  the  basin.  The  measure 
recognizes  only  the  period  for  which  irrigation  is 
not  permitted  and  does  not  consider  water  avail- 
ability as  it  is  not  a  factor  in  this  case.  Comparison 
of  the  measure  with  a  previously  proposed  ap- 
proach shows  that  it  provides  a  better  measure  of 
system  behavior.  The  new  measure  is  particularly 
useful  for  transferring  to  the  nontechnical  water 
user  or  manager  an  understanding  of  how  well  the 
overall  irrigation  system  can  be  expected  to  per- 
form. (Author's  abstract) 
W89-07544 


TRENDS  IN  WESTERN  UNITED  STATES  AG- 
RICULTURE: IRRIGATION  ORGANIZA- 
TIONS, 

South  Dakota  State  Univ.,   Brookings.   Dept.  of 

Economics. 

For   primary   bibliographic   entry   see   Field   6D 

W89-07560 


EVALUATION  OF  IRRIGATION  PLANNING 
DECISIONS, 

Nebraska  Univ.,  Lincoln.   Dept.  of  Agricultural 

Engineering. 

D.  L.  Martin,  J.  R.  Gilley,  and  R.  J.  Supalla. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.  115,  No.  1,  p  58-77,  February  1989 

6,  fig,  7  tab,   10  ref.  USGS  Grant   14-08-0001-0- 

1141. 

Descriptors:  'Irrigation  efficiency,  'Evapotran- 
spiration,  'Mathematical  models,  'Project  plan- 
ning, Evaluation,  Irrigation  programs,  Crop  yield, 
Computer  models,  Optimization,  Crop  production, 
Management  planning. 

A  method  was  developed  to  determine  optimal 
irrigation  strategies  for  a  single  season  using  crop 
production  functions  which  incorporate  physically 
based  coefficients.  The  relationship  of  yield  to 
evapotranspiration  was  used  to  develop  the  yield- 
irrigation  function.  The  physical  parameters  used 
in  the  production  function  can  be  determined  from 
field  measurements  or  various  types  of  computer 
simulation.  Using  this  approach,  the  optimal  irri- 
gated area  and  depth  of  water  to  apply  can  be 
related  to  prices,  costs,  and  physical  parameters. 
This  produces  a  more  general  solution  than  com- 
monly used  production  functions  that  depend  on 
limited  experimental  results.  The  optimal  irrigation 
depth  and  irrigated  area  can  be  determined  for 
either  land  or  water  limiting  conditions.  The  analy- 
sis also  allows  consideration  of  different  irrigated 
and  dryland  crops.  Three  examples  are  analyzed  to 
illustrate  the  use  of  the  technique  for  managing 
inadequate  water  supplies.  The  first  involves  the 
land  limiting  analysis  to  determine  if  the  water 
supply  is  limiting.  The  second  determines  the  opti- 
mal irrigated  area  and  associated  depth.  The  third 
examines  the  net  return  for  the  optimal  conditions 
in  relation  to  dryland  crop  production.  In  general, 
crops  should  be  irrigated  for  nearly  maximum 
yield  when  the  water  supply  is  unlimited,  unless 
water  costs  are  very  high  compared  to  the  crop 
value.  When  water  is  limited,  the  appropriate  man- 
agement strategy  is  a  continuum  ranging  from  irri- 
gating a  small  area  for  maximum  yield  to  spreading 


a  limited  water  supply  uniformly  over  the  irrigable 
area.  The  value  of  crop  prices,  costs,  efficiency  of 
irrigation,  the  amount  of  water  available,  and  the 
crop  response  to  irrigation  determine  the  optimal 
practice.  (Author's  abstract) 
W89-07795 


ANALYTICAL  MODEL  OF  LEVEL  BASIN  IR- 
RIGATION, 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
G.  H.  Schmitz,  and  G.  J.  Seus. 
Journal   of  Irrigation   and   Drainage   Engineering 
JIDEDH,  Vol.  115,  No.  1,  p  78-95,  February  1989. 
4  fig,  12  ref.  German  Science  Foundation  (DFG) 
Grant  Se  316/7. 

Descriptors:  'Irrigation  efficiency,  'Mathematical 
models,  'Infiltration,  'Surface  irrigation,  Border 
irrigation,  Model  studies,  Flow  velocity,  Hydro- 
dynamics, Model  testing. 

A  zero-inertia  model  is  presented  to  study  surface 
irrigation.  The  model  is  based  on  an  analytical 
solution  of  the  slightly  modified  zero-inertia  differ- 
ential equations  for  level  borders  and  does  not 
contain  any  restrictions  to  the  infiltration  formula 
used.  The  analytical  model  proves  its  efficiency  in 
three  different  kinds  of  application,  namely;  to 
calculate  irrigation  advance  in  level  basins  or  mod- 
erately sloping  borders;  to  describe  within  a  nu- 
merical model  the  flow  in  the  tip  region  of  the 
wave;  and  to  replace  numerical  computation  in  the 
initial  phase  of  irrigation  advance  without  any  loss 
of  accuracy,  thus  generating  initial  values  for  the 
numerical  computation  of  border  irrigation.  The 
analytically  calculated  values  of  advance  times  for 
level  and  moderately  sloping  borders  of  varied 
characteristics  are  compared  with  the  outcome  of  a 
full  hydrodynamic  model  and  with  field  observa- 
tions. For  the  data  analyzed  here,  the  prediction 
error  of  the  analytical  zero-inertia  model  always 
remained  below  6%.  (Author's  abstract) 
W89-07796 


CONTROL  OF  IRRIGATION  CANAL  NET- 
WORKS, 

Agricultural     Research    Service,     Phoenix,    AZ. 

Water  Conservation  Lab. 

A.  J.  Clemmens,  and  J.  A.  Replogle. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.    115,   No.    1,  p  96-110,   February 

1989.  5  fig,  26  ref. 

Descriptors:  'Irrigation  canals,  'Automation,  'Ir- 
rigation programs,  'Control  systems,  Process  con- 
trol, Irrigation  operation,  Flow  control,  Remote 
control. 

Control  schemes  which  are  available  for  the  oper- 
ation of  canal  networks  for  irrigation  projects  are 
examined.  These  control  schemes  include  upstream 
control,  downstream  control,  controlled  volume 
control,  dynamic  regulation,  and  flow  rate  control. 
The  latter  method  is  emphasized  in  particular  be- 
cause of  its  usefulness  in  managing  water.  The  type 
of  control  and  type  of  structure  needed  at  each 
canal  bifurcation  should  be  carefully  examined  and 
matched  with  the  type  of  delivery  scheme  and 
operational  constraints.  The  result  may  be  that 
different  control  schemes  and  devices  may  be  used 
in  different  areas  of  the  same  project.  Demand 
deliveries  are  generally  not  feasible  for  most  large 
projects,  unless  the  project  is  broken  down  into 
independently  controlled  subunits.  Arranged 
schedules  with  upstream  control  are  currently 
more  common.  An  alternative  is  to  use  constant- 
flow-rate  control  at  the  head  of  lateral  canals  with 
upstream  control  within  the  lateral.  Deliveries  are 
arranged  within  the  lateral  unit  with  the  lateral 
obtaining  water  on  demand,  thus  reducing  delivery 
lead  times.  This  improves  regulation  on  the  lateral 
(and  thus  to  the  farm)  and  somewhat  reduces  con- 
trol requirements  on  the  main  canal  since  constant 
water  levels  are  not  required.  Control  mechanisms 
are  available  which  make  accurate  regulation  of 
lateral  discharges  feasible.  (Author's  abstract) 
W89-07797 
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HYDRAULICS  OF  CATENARY  IRRIGATION 
TRAIL  TUBES, 

South  Dakota  State  Univ.,   Brookings.   Dept.  of 

Agricultural  Engineering. 

S.  T.  Chu. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.   115,  No.   1,  p  145-150,  February 

1989    1  fig,  5  ref.  South  Dakota  State  University 

and  USGS  Matching  Grant  14-08-0001 -G 1283. 

Descriptors:  ♦Irrigation  design,  'Irrigation  engi- 
neering, 'Hydraulic  equipment,  Sprinkler  irriga- 
tion, Irrigation  efficiency,  Tubes,  Flow  rate,  Pres- 
sure distribution. 

Trail  tubes  are  perforated  polyethylene  hoses  at- 
tached to  a  moving  irrigation  machine  that  are 
designed  to  replace  irrigation  sprinklers.  If  the 
perforations  of  the  tube  are  extended  to  the  cate- 
nary section,  then  the  tube  length  can  be  shortened 
and  the  material  cost  reduced.  The  hydraulic  rela- 
tionships for  the  design  of  catenary  trail  tubes, 
including  the  flow  rate  and  the  pressure  distribu- 
tion are  mathematically  derived.  Design  proce- 
dures for  applying  the  theoretical  results  to  select 
perforation  spacings  are  presented.  (Geiger-PTT) 
W89-07801 


PLANT-WATER  RELATIONSHIP  IN  BEANS 
(PHASEOLUS  VULGARIS  L.).  I.  SOIL-WATER 
DEPLETION  UNDER  DIFFERENT  IRRIGA- 
TION LEVELS,  (RELACIONES  HIDRICAS  DEL 
POROTO  (PHASEOLUS  VULGARIS  L.).  I.  EX- 
TRACCION  DE  AQUA  DEL  SUELO  BAJO  DI- 
FERENTES  REGIMENES  DE  AGUA  APLI- 
CADA), 

Instituto  de  Investigaciones  Agropecuarias,  San- 
tiago (Chile). 

For  primary  bibliographic  entry  see  Field  21. 
W89-07977 


WEEDS'  SEED  TRANSPORTED  BY  THE  IRRI- 
GATION WATER.  IV.  CONTAMINATION 
WITH  WEEDS  ALONG  AN  IRRIGATION 
CANAL,  (SEMILLAS  DE  MALEZAS  TRAN- 
SPORTADAS  POR  EL  RDEGO.  TV.  CONTA- 
MINACION  DE  SEMILLAS  DE  MALEZAS  A 
LO  LARGO  DE  UN  CANAL  DE  RIEGO), 
Instituto  de  Investigaciones  Agropecuarias,  San- 
tiago (Chile). 

For  primary  bibliographic   entry   see  Field   6G. 
W89-07978 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


TRANSIT  LOSSES  AND  TRAVELTIMES  FOR 
WATER-SUPPLY  RELEASES  FROM  MARION 
LAKE  DURING  DROUGHT  CONDITIONS, 
COTTONWOOD  RIVER,  EAST-CENTRAL 
KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-07016 


FLOOD-CARRYING  CAPACITIES  AND 
CHANGES  IN  CHANNELS  OF  THE  LOWER 
PUYALLUP,  WHITE,  AND  CARBON  RIVERS 
IN  WESTERN  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-07023 


METHOD  FOR  ESTIMATING  THE  MAGNI- 
TUDE AND  FREQUENCY  OF  FLOODS  AT  UN- 
GAGED  SITES  ON  UNREGULATED  RURAL 
STREAMS  IN  IOWA, 

Geological   Survey,   Iowa  City,   IA.   Water   Re- 
sources Div. 
O.  G.  Lara. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4132, 
1987.  34p,  9  fig,  3  tab,  14  ref. 

Descriptors:  'Flood  frequency,  'Flood  profiles, 
'Streamflow,  Iowa,  Rural  areas,  Mathematical 
studies,  Regression  analysis,  Flood  peak. 

Physiographic  characteristics  were  used  to  define 
the  boundaries  of  five  hydrologic  regions.  Region- 
al regression  equations  that  relate  the  size  of  the 
drainage  area  to  flood  magnitude  are  defined  for 
estimating  peak  discharges  having  specified  recur- 
rence intervals  of  2,  5,  10,  25,  50,  and  100  years. 
Drainage  basin  size  was  the  most  significant  inde- 
pendent variable  and  it  accounted  for  71%  to  95% 
of  the  variance  in  all  cases.  Discharge  of  selected 
mainstem  streams  where  peak  discharge  is  affected 
by  factors  of  basin  geometry  was  determined 
graphically.  The  method  is  only  applicable  to  sites 
on  ungaged  streams  that  are  not  affected  signifi- 
cantly by  regulation  upstream  from  the  sites  and  in 
which  the  areas  upstream  from  the  sites  are  not 
mostly  urban  areas.  (Lantz-PTT) 
W89-07024 

HYDROLOGIC  EFFECTS  OF  PHREATO- 
PHYTE  CONTROL,  ACME-ARTESIA  REACH 
OF  THE  PECOS  RIVER,  NEW  MEXICO,  1967- 

82, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  3B. 
W89-07034 


IMPROVEMENT  OF  FLOOD-FREQUENCY 
ESTIMATES  FOR  SELECTED  SMALL  WATER- 
SHEDS IN  EASTERN  KANSAS  USING  A  RAIN- 
FALL-RUNOFF MODEL, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06980 


METHODS  FOR  ESTIMATING  PEAK  DIS- 
CHARGE AND  FLOOD  BOUNDARIES  OF 
STREAMS  IN  UTAH, 

Geological   Survey,  Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-06981 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  14,  LE  CLAIRE,  IOWA, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  8B. 
W89-070I5 


EFFECTS  OF  TWO  MULTIPURPOSE  RESER- 
VOIRS ON  THE  WATER  TEMPERATURE  OF 
THE  MCKENZIE  RIVER,  OREGON, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
R.  P.  Hansen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4175, 
1988.  34p,  11  fig,  7  tab,  8  ref. 

Descriptors:  'Reservoirs,  'Environmental  effects, 
•Dam  effects,  'McKenzie  River,  'Oregon,  'Water 
temperature,  Model  studies,  Seasonal  variation, 
Water  resources  development,  Dams,  Reservoir 
releases. 

A  one  dimensional,  unsteady-state  temperature 
model  using  the  equilibrium  temperature  approach 
(with  air  temperature  used  to  estimate  equilibrium 
temperature)  is  used  to  evaluate  the  effects  of  two 
Army  Corps  of  Engineers  dams  and  resulting  res- 
ervoirs on  the  McKenzie  River,  from  Delta  Park 
(River  Kilometer  99.9)  to  Leaburg  Dam  (River 
Kilometer  62.4).  Both  Corps  of  Engineers  projects 
arc  on  tributaries  to  the  McKenzie  River  and  at 
present  have  only  bottom  withdrawal  capabilities. 


An  effective  top  width  parameter  (ETW) 
troduced  into  model  calibrations  to  acount 
high  turbulence  of  the  reach  Extensive  dal 
collected  from  May  to  October,  1983  am 
Using  these  data,  water  temperatures  were  | 
ed  to  within  0.30  C  mean  absolute  d< 
(MAD)  at  Finn  Rock  (at  River  Kilometer  { 
km  below  the  second  tributary  confluent 
near  Vida  (River  Kilometer  76.8),  and  to 
0.40  C  at  Leaburg  Dam  (River  Kilomete 
Since  these  data  represent  hydrologic  am 
orologic  conditions  over  a  very  short  perio 
yses  were  extended  to  include  three  ad 
historic  years  and  an  average  conditions  ye 
average  conditions  values  were  obtained  h 
the  mean  daily  values  for  the  period  of  re 
key  stations.  Accuracy  was  lost  when  sin 
historic  years,  since  the  only  meteorologu 
available  were  collected  outside  the  bas 
hence  were  less  representative.  Simulation 
toric  data  showed  that  Corps  of  Engineers 
have  little  or  no  effect  on  water  tempera 
the  McKenzie  River  near  Vida  (River  Ki 
76.8)  from  the  end  of  November  to  the 
May.  Projects  have  a  cooling  effect  from 
ginning  of  June  to  the  first  part  of  Septemb 
warming  effect  from  the  middle  of  Septe 
the  end  of  November.  Warming  and  coc 
fects  average  just  over  1  C.  There  is  littl 
temperature  effect  during  periods  of  flood 
operation  or  reservoir  filling.  Cooling  efl 
due  to  conservation  holding,  when  rele 
cooler  than  inflows.  Drafting  of  reservoirs 
aration  for  flood  control  causes  a  warmui 
when  heat  stored  in  the  upper  water  layer 
conservation  holding  is  released  as  reserve 
levels  are  lowered.  (Author's  abstract) 
W89-07044 


ANALYSIS  OF  FLOOD-FLOW  FREQ1 
FLOW  DURATION,  AND  CHANNEL 
ING  FLOW  FOR  THE  JAMES  RN 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  R 

Div. 

For  primary  bibliographic  entry  see  Field  '. 

W89-07057 


TECHNIQUES  FOR  ESTIMATING  1 
DEPTH  FREQUENCY  RELATION! 
STREAMS  IN  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  W 

sources  Div. 

For  primary  bibliographic  entry  see  Field 

W89-07090 

REVISED  TECHNIQUES  FOR  ESTD 
PEAK  DISCHARGES  FROM  CF 
WIDTH  IN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  P 

Div. 

C.  Parrett,  J.  A.  Hull,  and  R.  J.  Omang. 

Available  from  Books  and  Open  File  Re 

tion,  USGS,  Box  25425,  Denver,  CO  8022 

Water  Resources  Investigations  Report 

October  1987.  34p,  7  fig,  4  tab,  1 1  ref. 

Descriptors:    'Streamflow    forecasting, 
morphology,  'Peak  discharge,  'Montana 
cal    methods,    Flood    flow,    Regression 
Channel  flow. 

This  study  was  conducted  to  develop  nev 
ing  equations  based  on  channel  width 
updated  flood  frequency  curves  of  previ< 
tigations.  Simple  regression  equations  fo 
ing  peak  discharges  with  recurrence  intei 
5,  10,  25,  50,  and  100  years  were  deve 
seven  regions  in  Montana.  The  standard 
estimates  for  the  equations  that  use  activ 
width  as  the  independent  variables  ran 
30%  to  87%.  The  standard  errors  of  est 
the  equations  that  use  bankfull  width  as 
pendent  variable  ranged  from  34%  to  '. 
smallest  standard  errors  generally  occuri 
prediction  equations  for  the  2-yr  flood,  5 
and  10-yr  flood,  and  the  largest  standi 
occurred  in  the  prediction  equations  for  I 
flood.  The  equations  that  use  active  char 
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the  equations  that  use  bankfull  width  were 
mined  to  be  about  equally  reliable  in  five 
ns.  In  the  West  Region,  the  equations  that  use 
full  width  were  slightly  more  reliable  than 
based  on  active  channel  width,  whereas  in 
East-Central  Region  the  equations  that  use 
;  channel  width  were  slightly  more  reliable 
those  based  on  bankfull  width.  Compared 
similar  equations  previously  developed,  the 
ard  errors  of  estimate  for  the  new  equations 
ibstamially  smaller  in  three  regions  and  sub- 
iiliy  larger  in  two  regions.  Limitations  on  the 
i  the  estimating  equations  include:  (1)  The 
ions  are  based  on  stable  conditions  of  channel 
etry  and  prevailing  water  and  sediment  dis- 
ci (2)  The  measurement  of  channel  width 
•a  a  site  visit,  preferably  by  a  person  with 
ience  in  the  method,  and  involves  appreciable 
irement  errors;  (3)  Reliability  of  results  from 
[uations  for  channel  widths  beyond  the  range 
mition  is  unknown.  In  spite  of  the  limitations, 
timating  equations  derived  in  this  study  are 
lered  to  be  as  reliable  as  estimating  equations 
on  basin  and  climatic  variables.  Because  the 
(pes  of  estimating  equations  are  independent, 
i  from  each  can  be  weighted  inversely  pro- 
nal  to  their  variances,  and  averaged.  The 
ted  average  estimate  has  a  variance  less  than 
individual  estimate.  (Author's  abstract) 
17095 


ID  ANALYSIS  ALONG  THE  LITTLE  MIS- 
I  RIVER  WITHIN  AND  ADJACENT  TO 
•DORE  ROOSEVELT  NATIONAL  PARK, 
"H  DAKOTA, 

gica!  Survey,  Bismarck,  ND.  Water  Re- 
s  Div. 

Emerson,  and  K.  M.  Macek-Rowland. 
ble  from  Books  and  Open  File  Report  Sec- 
iSGS,  Box  25425,  Denver,  CO  80225.  USGS 
Resources  Investigations   Report   86-4090 
I6p,  19  fig,  3  tab,  5  ref. 

ptors:    'Flood    profiles,     'North    Dakota, 
Missouri  River,  Theodore  Roosevelt  Na- 
Park,  Water  level,  Floods,  Flood  discharge, 
iflow,  Flow  profiles. 

ttle  Missouri  River  flows  through  Theodore 
'elt  National  Park,  which  consists  of  three 
e  units:  South  Unit,  Elkhorn  Ranch  Site, 
)rth  Unit.  The  park  is  located  in  the  Little 
ri  badlands.  Discharges  and  water  surface 
Dns  for  100  yr  or  500  yr  floods  or  both  were 
xj I  for  selected  reaches  along  the  Little 
n  River  and  three  of  its  tributaries  (Knutson 
Paddock  Creek,  and  Squaw  Creek)  within 
hacen-  to  Theodore  Roosevelt  National 
rhe  100-yr  flood  discharge  determined  for 
tie  Missouri  River  South  Unit  reach  was 
cu  ft/sec;  the  discharge  determined  for  the 
Missouri  River  Elkhorn  Ranch  Site  reach 

Ocu  ft/sec;  and  the  discharge  determined 
Little  Missouri  River  North  Unit  reach  was 
cu  ft/sec.  A  multiple  regression  equation 
n  drainage  area  and  infiltration  index  was 
the  flood  flow  frequency  analysis  for  the 
The  100  yr  flood  discharge  determined  for 
n  Creek  reach  was  31,800  cu  ft/sec-  the 
ge  determined  for  Paddock  Creek  reach 
w  cu  ft/sec;  and  the  discharge  determined 
uaw  Creek  reach  was  24,600  cu  ft/sec. 
ctional  data  were  obtained  by  field  sur- 
Mer  surface  elevations  were  computed 
>-backwater  methods.  Streamflow  records 
'  stations  on  the  Little  Missouri  River  were 

:velop  maximum  observed  backwater  en- 
curves  and  elevation  frequency  curves  The 
«  observed  backwater  envelope  curves 
trend  in  which  the  backwater  decreases  as 
;«arge  increases.  The  backwater  due  to  ice 
>es  zero  before  reaching  the  computed  ele- 
ctor the   100  yr  discharges.   (Lantz-PTT) 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Control  Of  Water  On  The  Surface— Group  4A 

The  University  of  Arizona  Press,  Tucson.   1986.        W89-07457 
200p. 
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Descriptors:  *Salt  River  Reclamation  Project, 
'Reclamation,  'History,  'Water  resources  devel- 
opment, Social  aspects,  Dams. 

Reclamation  of  the  arid  West  began  as  a  'magnifi- 
cent experiment',  without  precedent  in  law,  eco- 
nomics, or  engineering.  In  the  Arizona  desert,  the 
Salt  River  Project  set  such  precedents  and,  with 
the  observation  of  Roosevelt  Dam's  75th  anniver- 
sary in  1986,  its  success  has  been  a  clearly  visible 
part  of  the  landscape.  This  is  an  account  of  the 
efforts  of  the  men  who  brought  water  to  the  Salt 
River  Valley's  arid  lands.  It  is  a  story  of  partner- 
ship between  engineers  and  farmers  and  of  the 
realization  of  their  common  goal  to  tame  the  errat- 
ic river  by  building  a  storage  dam  to  hold  floodwa- 
ters  for  dry  years.  It  tells  of  the  relationship 
formed  between  local  leaders  and  the  Department 
of  Interior,  and  of  how  local  traditions  helped 
transform  national  reclamation  from  a  well-publi- 
cized social  reform  into  something  that  more  close- 
ly resembled  an  institutionalized  water  bureaucra- 
cy. The  Salt  River  Project  served  as  a  model  for 
other  reclamation  projects  throughout  the  West. 
Its  articles  of  incorporation  provided  examples  for 
forming  a  water-user's  association  and  enrolling 
landowners  to  participate,  and  it  is  no  secret  that 
the  federal  government  considers  the  SRP  one  of 
its  most  successful  ventures.  Its  history  is  replete 
with  lessons  for  a  West  which,  many  decades  later, 
still  finds  water  its  most  precious  resource,  and 
allocation  its  most  pressing  problem.  (Lantz-PTT) 


COMPENDIUMS  OF  INFORMATION  FOR 
THE  MISSOURI  BASIN  RIVER  FORECAST 
CENTER  AND  THE  NORTH  CENTRAL  RIVER 
FORECAST  CENTER. 

National  Weather  Service,  Kansas  City,  MO.  Cen- 
tral Region. 

For  primary  bibliographic  entry  see  Field  2E 
W89-07172 


IK\L   ExpERIMENT:     BUILDING 
UT  RI\ER  RECLAMATION  PROJECT, 

W  Project,  Phoenix,  AZ.  Dept.  of  Strate- 

ming. 

mith. 


DETENTION    STORAGE:    ITS    DESIGN    AND 

USE, 

Debo  and  Associates,  Inc.,  Atlanta,  GA 

T.  N.  Debo,  and  G.  N.  Small. 

Public  Works  PUWOAH,  Vol.  120,  No   1,  p  71-72 

January  1989.  2  fig. 

Descriptors:  'Detention  reservoirs,  'Storm  runoff 
•Urban  runoff,  'Urban  hydrology,  Controlled 
drainage,  Flooding,  Design  storms,  Storage  capac- 
ity, Outlets,  Energy  dissipation,  Maintenance, 
Design  criteria,  Computer  models,  North  Carolina. 

Urban  development  in  many  areas  has  resulted  in 
downstream  drainage  and  flooding  problems.  To 
cope  with  these  problems,  many  municipalities  are 
using  stormwater  detention  storage  facilities  to 
temporarily  store  runoff  and  release  it  at  a  con- 
trolled rate  of  discharge.  Some  important  design 
considerations  for  detention-storage  facilities  are 
discussed  and  a  new  computer  model  developed  to 
aid  in  the  design  of  these  facilities  is  presented 
Several  elements  should  be  closely  considered 
when  designing  detention  storage  facilities.  First, 
the  inflow  hydrograph  should  be  carefully  evaluat- 
ed for  the  design  storm(s)  that  will  be  used. 
Second,  the  volume  of  storage  available  within  the 
detention  facility  should  be  calculated  to  determine 
how  much  runoff  can  be  stored  and  to  what  extent 
the  inflow  peak  can  be  decreased.  Third,  the  out- 
flow (discharge)  structure  should  be  accurately 
sized  to  discharge  at  the  desired  rate  of  flow  from 
the  facility  to  downstream  areas.  To  prevent  ero- 
sion problems,  energy  dissipators  should  be  used  at 
the  exit  from  all  detention  facilities  where  high 
velocities  could  create  downstream  problems. 
Unless  it  can  be  routinely  and  economically  main- 
tained, even  the  most  beautiful  and  useful  detention 
facility  will  soon  deteriorate  until  where  it  is  no 
longer  effective.  A  computer  model,  developed  as 
part  of  the  Chapel  Hill,  North  Carolina,  storm- 
water  management  program  is  called  the 
HYDROS  detention  design  model.  This  model 
greatly  simplifies  the  design  of  detention  facilities 
without  sacrificing  accuracy  or  reliabilitv 
(Shidler-PTT) 


CHANGES  IN  PLANT  COMMUNITY  AT  FOX- 
COTE  RESERVOIR  FOLLOWING  USE  OF 
FERRIC  SULPHATE  TO  CONTROL  NUTRI- 
ENT LEVELS, 

For  primary  bibliographic  entry  see  Field  5G 
W89-07460 


FORECAST      UNCERTAINTY      IN      WATER 
SUPPLY  RESERVOIR  OPERATION, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
N.  R.  Mishalani,  and  R.  N.  Palmer. 
Water  Resources  Bulletin  WARBAQ,  Vol  24  No 
6,  p  1237-1245,  December  1988.  4  fig,  4  tab,  28  ref 

Descriptors:  'Future  planning,  'Forecasting, 
'Model  studies,  'Reservoir  operation,  'Water 
supply  development,  Markov  process,  Resources 
management,  Simulation  analysis,  Washington 
Streamflow. 

The  benefits  of  forecasting  in  water  supply  systems 
is  investigated  along  with  questions  relating  oper- 
ational losses  to  forecast  period  and  accuracy. 
Some  simple  available  forecasting  techniques  are 
assessed  for  their  accuracy  and  applicability  using 
simulation  analyses  of  the  Cedar  and  South  Fork 
Tolt  Rivers.  The  systems  are  modeled  as  single 
purpose  reservoirs  supplying  municipal  and  indus- 
trial water  to  the  Seattle  metropolitan  area.  The 
following  conclusions  were  made  for  these  sys- 
tems: (1)  reservoir  operation  deteriorates  markedly 
with  the  loss  of  forecast  accuracy;  (2)  the  optimal 
length  of  forecasting  period  is  five  months;  (3) 
reservoir  operation  may  be  improved  by  as  much 
as  88%  if  perfect  predictive  abilities  are  available; 
(4)  the  mean  of  the  historic  data  is  not  recommend- 
ed to  predict  future  flows  because  Markov  meth- 
ods are  always  superior;  and  (5)  lag-one  autor- 
egressive  Markov  schemes  exhibit  about  a  9% 
improvement  in  operation  over  no  forecasting 
(Author's  abstract) 
W89-07554 


ASSESSING  THE  THREAT  TO  LIFE  FROM 
DAM  FAILURE, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Plan- 
ning Technical  Services. 
C.  A.  Brown,  and  W.  J.  Graham. 
Water  Resources  Bulletin  WARBAQ,  Vol  24  No 
6,  p  1303-1309,  December  1988.  3  fig,  2  tab,  8  ref. 

Descriptors:  'Dam  failure,  'Flood  damage,  'Flood 
forecasting,  'Human  population,  Mortality,  Deci- 
sion making,  Project  planning,  Prediction,  Model 
studies,  Flash  floods,  Dam  stability,  Case  studies. 

To  facilitate  decisions  regarding  the  need  for  modi- 
fication of  potentially  unsafe  dams,  the  Bureau  of 
Reclamation  developed  procedures  for  assessing 
the  threat  to  human  lives  posed  by  the  failure  of 
individual  dams.  The  procedures  provide  a  con- 
ceptual model  of  the  variables  influencing  the  loss 
of  life  from  dam  failure  and  a  method  for  predict- 
ing loss  of  life  based  on  the  size  of  the  population 
at  risk  from  failure  and  the  amount  of  warning  time 
available  for  that  population.  The  prediction  equa- 
tions are  based  on  an  analysis  of  24  dam  failures 
and  major  flash  floods  occurring  since  1950.  Ad- 
justments to  the  predictions  to  reflect  special  local 
conditions,  such  as  the  availability  of  early  flood 
warning  system  and  the  difficulty  of  escape  routes, 
are  also  discussed.  (Author's  abstract) 
W89-07562 


DYNAMIC  ICE  BREAKUP  CONTROL  FOR 
THE  CONNECTICUT  RIVER  NEAR  WIND- 
SOR, VERMONT, 

Cold    Regions   Research   and    Engineering    Lab 

Hanover,  NH. 

M.  G.  Ferrick,  G.  E.  Lemieux,  P.  B.  Weyrick,  and 

W.  Demont. 

Nordic  Hydrology  NOHYBB,  Vol.   19,  No    4    d 

245-258,  1988.  4  fig,  3  tab,  1 1  ref. 

Descriptors:    'Bridges,    'Vermont,    'Ice   breakup 
'Ice  management,  'Flood  protection,  Flow  con- 
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trol,  Reservoir  releases.  Water  temperature,  Flow 
discharge,  Covered  bridges,  Connecticut  River, 
Seasonal  distribution. 

The  Cornish-Windsor  bridge  is  the  longest  cov- 
ered bridge  in  the  United  States  and  has  significant 
historical  value.  Dynamic  ice  breakup  of  the  Con- 
necticut River  can  threaten  the  bridge  and  cause 
flood  damage  in  Windsor,  Vermont.  Ice  conditions 
were  monitored   throughout  the   1985-86  winter, 
mid-winter  dynamic  ice  breakup   was  observed, 
and  controlled  release  tests  during  both  open  water 
and  ice  cover  conditions  were  conducted.  In  addi- 
tion, more  than  60  yr  of  temperature  and  discharge 
records  were  analyzed.  The  data  indicate  that  10  of 
the  12  largest  breakup  events  occurred  in  a  2.5-wk 
period  in  March.  All  of  these  events  closely  fol- 
lowed or  occurred  in  response  to  significant  rain- 
fall   Controlled   ice   cover   breakup   disrupts   the 
critical  combination  of  breakup  events  and  can  be 
implemented  on  th  relatively  short  notice  of  a  1-  to 
2-day  weather  forecast.  A  method  was  devised  to 
produce  a  controlled  ice  breakup  at  lower  stage 
and   discharge  than   occur  during   major   natural 
events   Precise  release  patterns  from  Wilder  Dam 
(ca  26  km  upstream  from  the  bridge)  have  been 
calculated.  Abrupt  releases  of  several  hours  dura- 
tion provide  maximum  energy  gradients  and  ice 
breaking  capability   with  a  minimum  volume  of 
water  released  at  a  minimum  river  stage.  A  suc- 
cessful field  trial  of  the  breakup  plan  is  required 
before  this  ice  management  option  can  be  used. 
(Rochester-PTT) 
W89-07627 

FAST  MULTIRESERVOIR  MULTIPERIOD 
LINEAR  PROGRAMING  MODELS, 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 
G.  Kuczera. 

Water  Resources  Research  WRERAO,  Vol.  25 
No.  2,  p  169-176,  February  1989.  13  fig,  2  tab,  12 
ref. 

Descriptors:  'Multireservoir  networks,  *Reservoir 
operation,  *Reservoir  design,  'Linear  program- 
ming, *Systems  analysis,  'Mathematical  models, 
Simulation,  Computer  programs,  Computer 
models,  Digital  computers. 

Multireservoir,  multiperiod  linear  programing 
models  are  typically  computationally  very  expen- 
sive Some  of  these  models  can  be  formulated  as 
network  linear  programs  (NLPs),  for  which  com- 
puter codes  about  100  times  faster  than  general 
linear  programing  codes  are  available.  A  NLP 
formulation  is  presented  for  determining  water  as- 
signments in  a  multireservoir  system  over  some 
time  horizon.  It  provides  for  demand  zone  short- 
falls due  to  drought  or  transfer  limitations,  m- 
stream  flow  requirements,  which  can  be  violated 
during  droughts,  and  seasonal  reservoir  target  vol- 
umes. It  also  allows  the  trade-off  between  reliabil- 
ity and  demand  shortfall  severity  to  be  explored.  A 
case  study  illustrates  computational  performance. 
A  NLP  was  formulated  for  a  three-reservoir,  two- 
demand  zone  water  supply  system  modeled  over 
324  periods.  It  was  solved  in  26  CPU  seconds  on  a 
VAX  8550  computer.  A  NLP  can  be  formulated  to 
find  the  required  minimum  capacity  of  one  reser- 
voir in  a  multireservoir  system  so  that  system 
demand  is  just  met  over  some  planning  period. 
(Author's  abstract) 
W89-07754 


The  extended  linear  quadratic  Gaussian  (ELQG) 
control  method  is  a  stochastic  control  algorithm 
for  the  optimal  operation  of  multiobjective  reser- 
voirs. Mathematically,  this  method  optimizes  a 
general  functional  of  a  stochastic  system  in  state- 
space  form  with  upper  and  lower  release  con- 
straints and  probabilistic  storage  bounds.  ELQG  is 
a  sequential  algorithm  which  accounts  for  stochas- 
tic effects  by  preserving  the  first  two  statistical 
moments  of  the  system's  inputs  and  storages.  In 
this  paper,  the  method  is  first  extended  to  handle 
nongaussian  features  which  frequently  characterize 
reservoir  inputs.  Second,  ELQG'  efficiency  with 
respect  to  reliability  storage  constraints  is  dis- 
cussed, and  a  new  barrier  function  method  is  re- 
searched. These  modifications  are  tested  in  case 
studies  with  the  Savannah  River  system.  (Author's 
abstract) 
W89-07756 

REGIONAL  FLOOD  FREQUENCY  ANALYSIS 
USING  EXTREME  ORDER  STATISTICS  OF 
THE  ANNUAL  PEAK  RECORD, 

National  Weather  Service,  Silver  Spring,  MD.  Hy- 

drologic  Research  Lab. 

For  primary  bibliographic  entry  see  Field  2b. 

W89-07766 

GENERALIZATION  OF  SCS  CURVE  NUMBER 
METHOD,  __ .        .  _, 

Institute  for  Water  Management,  Budapest  (Hun- 

gary). 

For  primary  bibliographic  entry  see  Field  2A. 

W89-07800 

HYDROLOGIC  CALIBRATION:  THE  FOR- 
GOTTON  ASPECT  OF  DRAINAGE  DESIGN, 

Debo  and  Associates,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-07866 

APPLICATION  OF  AN  ADAPTIVE  FORECAST 
ALGORITHM  TO  THE  RIVER  VASTERDA- 
LALVEN,  ,„__,    , 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-08135 

LAKE  MICHIGAN  DIVERSION  AND  ILLI- 
NOIS WATERWAY, 

Illinois  State  Water  Survey  Div.,  Champaign,  bur- 
face  Water  Section. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-08149 

EFFECTS  OF  AUTUMNAL  WEED  CUTS  IN  A 
LOWLAND  STREAM  ON  WATER  LEVELS 
AND  FLOODING  IN  THE  FOLLOWING 
SPRING,  „,      . 

Freshwater  Biological  Association,  Wareham 
(England).  River  Lab. 
D.  F.  Westlake,  and  F.  H.  Dawson. 
Internationale  Vereinigung  fuer  Theoretische  und 
Ansewandte  Limnologie.  Verhandlungen 
IVTLAP,  Vol.  23,  No.  3,  p  1273-1277,  October 
1988.  3  fig,  1  tab,  7  ref. 

Descriptors:  'Aquatic  weeds,  'Seasonal  distribu- 
tion, 'Chalk  streams,  'England,  'Stream  dis- 
charge, Flow  resistance,  Mannings  equation,  Bio- 
mass,  Cost  analysis. 


EXTENDED  LINEAR  QUADRATIC  GAUSSIAN 
CONTROL:  FURTHER  EXTENSIONS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

A.  P.  Georgakakos. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  2,  p  191-201,  February  1989.  7  fig,  2  tab,  22 

ref.    U.S.    Geological    Survey    grant    14-08-0001- 

G1297. 

Descriptors  'Multireservoir  networks,  'Control 
systems,  'Reservoir  operation,  'Reservoir  design, 
•Systems  analysis.  'Computer  models,  'Mathemat- 
ical models,  Simulation,  Savannah  River  basin, 
Georgia. 


Records  of  water  level  and  discharge  in  the  River 
Frome,  a  chalk  stream  in  Dorset,  southern  Eng- 
land, were  examined  to  determine  the  benefits  of 
pre-emptive  autumnal  cuts  of  aquatic  weeds.  The 
bankfull  depth  (both  observed  and  standard 
depths)  was  reached  only  in  the  first  year.  In  all  i 
yr  cuts  were  so  late  that  there  was  little  regrowth 
of  weeds  and  late  summer  cuts  were  not  needed. 
This  led  to  savings  in  the  total  annual  coast  ot 
weed  cutting.  The  hydraulic  roughness  (as  Man- 
ning's n)  appeared  to  be  remarkably  sensitive  to 
discharge,  which  often  masks  the  increase  expected 
as  a  result  of  plant  growth  during  the  spring. 
However,  it  does  fall  markedly  after  the  weed  cuts 
and  the  general  levels  are  lower  in  each  successive 


year,  indicating  a  lower  biomass  of  plan 
sensitivity  of  n  to  discharge  probably  arises 
because  the  plants  spread  wider  and  thei 
become  closer  to  the  vertical  when  discha 
velocity  decrease,  thus  increasing  their  re 
to  the  flow.  The  present  results  confirm  t 
elusion  of  an  earlier  study  that  there  ha' 
beneficial  reductions  in  plant  biomass  in  th< 
after  close  autumn  cuts.  These  reduce  the 
lie  roughness,  keep  water  levels  low, 
flooding,  allow  greater  flexibility  in  timing 
cuts,  and  make  the  late  summer  cut  unne 
The  technique  has  saved  up  to  one  third  I 
annual  cost  of  weed  cutting  in  the  river.  ( 
ter-PTT) 
W89-08173 

WATER  RESOURCE  MANAGI 

CHANGING  PERCEPTIONS  OF  RES 
OWNERSHIP  IN  THE  UNITED  STATE* 

College  of  New  Rochelle,  NY.  School  of 

Sciences. 

For  primary  bibliographic  entry  see  Field  ( 

W89-O8205 

INTEGRATED  WATER  QUALITY- 
WATER  QUANTITY  MODEL  AS  A  TO 
WATER  MANAGEMENT:  APPLICAT1 
THE  PROVINCE  OF  FRIESLAND,  TH! 
ERLANDS, 

Waterloopkundig    Lab.    te    Delft    (Net! 
Water  Resources  and  Environment  Div. 
For  primary  bibliographic  entry  see  Field 
W89-O8210 

SELECTIVE     CONTROL     OF     SUBIS 
AQUATIC   PLANTS   TO    ENHANCE 
ATIONAL  USES  OF  WATER  BODIES, 

Ruakura  Agricultural  Research  Center, 
(New  Zealand). 

J.  S.  Clayton,  and  C.  C.  Tanner. 
Internationale  Vereinigung  fuer  Theoret 
Angewandte         Limnologie.         Verhi 
IVTLAP,  Vol.  23,  No.  3,  p  1518-1521 
1988.  14  ref. 

Descriptors:  'Aquatic  weeds,  'Recreati 
Zealand,  'Lakes,  'Biological  control,  CI 
Diaquat,  Sodium  arsenate,  Performanc 
tion,  Herbicides,  Lake  Hamilton,  Lake 
Water  quality  control,  Cyanophyta,  M 

The  beneficial  roles  of  submerged  mi 

and  the  advantages  of  maintaining  a  lo> 

bottom  cover  in  shallow  lakes  have  becc 

ent  in  recent  years.  The  case  of  Hami 

(Lake  Rotoroa)  illustrates  how  managei 

tices  in  a  shallow  New  Zealand  lake  ha' 

to  address  the  issue  of  selective  control 

able  species  while  promoting  the  grow 

ferred  species  compatible  with  multi-pv 

usage.  Hamilton  Lake  is  a  54-ha  lake  lr 

City.  Since  the  1950s,  various  approach 

control  have  been  attempted,  including  i 

cutters  and  draglines,  sodium  arsenatt 

helicopter  application  of  diquat,  and  apj 

slow-release  sodium  alginate  diquat.  Si 

lake  management  plan  has  been  followe 

only  selective  control  of  nuisance  we 

ticed  in  areas  designated  for  active  w; 

whereas  wildlife  zones  receive  no  sp 

ment.  Charophytes  are  allowed  to  grow 

able  aquatic  vegetation.  Several  feature 

phytes  make  them  suitable  for  this  put  p 

ing:  low  bottom  growth  that  rarely  int< 

recreational  activities  and  is  less  likely 

late  on  shorelines,  coverage  of  the  bot 

vent  establishment  of  other  weeds,  stal 

bottom  sediments  to  reduce  turbulen< 

ation  of  bottom  waters,  reduce  nutrien 

sediments,  high  wildlife  value,  and  alle 

fects  on  plankton,  including  bloom-fo 

green  algae  and  possible  inhibition  ol 

female  mosquitoes  and  killing  of  larva 

ter-PTT) 

W89-08215 
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Groundwater  Management — Group  4B 


i.  Groundwater  Management 


iDROLOGIC  EVALUATION  OF  PROPOSED 
tOLND-WATER  WITHDRAWALS  IN  MULE- 
IOE  FLAT  NEAR  WHEATLAND,  SOUTH- 
iSTERN  WYOMING, 

ological  Survey,  Cheyenne,  WY.   Water  Re- 
irces  Div. 
T.  Hoxie. 

ailable  from  Books  and  Open  File  Report  Sec- 
tt,  USGS,  Box  25425,  Denver,  Co  80225.  USGS 
iter  Resources  Investigations  Report  83-4150, 
13.  16p,  8  fig,  8  ref. 

scriptors:  'Irrigation  wells,  'Groundwater  de- 
tion.  'Groundwater  mining,  'Wyoming, 
[odel  studies,  Hydrologic  regime,  Surface- 
tundwater  relations,  Hydrologic  models, 
oundwater  irrigation,  Hydrologic  data  collec- 


e  hydrologic  effects  of  proposed  irrigation  with 
mndwater  of  8,320  acres  of  land  in  Muleshoe 
t,  a  34  sq  mi  area  in  west-central  Platte  County, 
oming,  were  assessed.  Results  generated  by  a 
ital  groundwater  flow  model  indicate  that,  at 

end  of  a  40-yr  period,  groundwater  level  de- 
les of  more  than  50  ft  can  be  expected  in  an  area 
12.5  sq  mi  and  of  more  than  200  ft  in  an  area  of  7 
mi.  In  addition,  streamflow  depletions  of  4,300 
e-ft/yr  can  be  expected  in  the  Laramie  River 
I  4,700  acre-ft/yr  in  Sybille  Creek.  Additional 
Irologic  field  data  collection  prior  to  initiation 
J»e  proposed  irrigation  development  would  im- 
ve  these  assessments.  Applications  for  the  pro- 
ed  irrigation  wells  were  denied  subsequent  to 

data  collection  and  analysis  described  in  this 
on.  (Author's  abstract) 
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CONNAISSANCE  OF  GROUND-WATER  RE- 
LUCES  IN  THE  NORTH  FORK  GUNNISON 
fER   BASIN,   SOUTHWESTERN   COLORA- 

slogical  Survey,  Denver,  CO.  Water  Resources 

I.  Ackerman,  and  T.  Brooks, 
ulable  from  Books  and  Open  File  Report  Sec- 
i.  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
ter  Resources  Investigations  Report  85-4230, 
6.  21p,  2  fig,  5  tab,  2  plates,  16  ref. 

icriptors:  'Aquifer  characteristics,  'Ground- 
er potential,  'River  basins,  'Water  resources 
u  'Aquifers,  'Colorado,  North  Fork  Gunnison 
er,  Alluvial  aquifers,  Dissolved  solids,  Geohy- 
logy,  Groundwater  quality,  Springs. 

lifers  of  large  areal  extent  in  the  North  Fork 

inison  River  basin  are  found  in  the  alluvium 

bedrock.  Alluvial  aquifers  yielded  water  with 

olved  solids  concentrations  ranging  from  43  to 

0  mg/L.  Dissolved  solids  concentrations  of 

«  samples  from  the  Mesaverde  Formation  of 

Cretaceous  age  and  the  Dakota  Sandstone 

Burro  Canyon  Formations  of  Late  and  Early 

taceous  age  ranged  from  56  to  3,200  mg/L. 

•ved  solids  concentrations  of  water  samples 

n  Mancos  Shale  ranged  from   1,800  to  8,200 

-  Most  wells  in  the  North  Fork  Gunnison 

er  basin  are  at  altitudes  below  7,500  ft,  yield 

2  to  40  gal/min  and  are  completed  in  alluvial 

i  and  gravel,  sandstone,  or  fractured  bedrock. 

ings  generally  are  at  altitudes  above  7,000  ft, 

e  from  perched  water  tables  at  geologic 

,   have    calcium    magnesium    bicarbonate 

*  types,  and  are  much  less  saline  than  water 

n  wells.  (Author's  abstract) 
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Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  85-4258, 
July    1986.   81p,    19   fig,   8   tab,   3   plates,   36  ref. 

Descriptors:  'Groundwater  availability,  'Water 
resources  data,  'California,  Domestic  water, 
Groundwater  irrigation,  Geohydrology,  Perme- 
ability, Groundwater  recharge,  Groundwater 
level,  Rainfall  infiltration,  Sodium  chloride,  Dis- 
solved solids,  Groundwater  budget,   Mendocino. 

Mendocino  County  includes  about  3,500  sq  mi  of 
coastal  northern  California.  Groundwater  is  the 
main  source  for  municipal  and  individual  domestic 
water  systems  and  contributes  significantly  to  irri- 
gation. Consolidated  rocks  of  the  Franciscan  Com- 
plex are  exposed  over  most  of  the  county.  The 
consolidated  rocks  are  commonly  dry  and  general- 
ly supply  <  5  gal/min  of  water  to  wells.  Uncon- 
solidated fill  in  the  inland  valleys  consists  of 
gravel,  sand,  silt,  and  clay.  Low  permeability  in 
the  fill  caused  by  fine  grain  size  and  poor  sorting 
limits  well  yields  to  less  than  50  gal/min  in  most 
areas;  where  the  fill  is  better  sorted,  yields  of  1,000 
gal/min  can  be  obtained.  Storage  capacity  esti- 
mates for  the  three  largest  basins  are  Ukiah  Valley, 
90,000  acre-ft;  Little  lake  Valley,  35,000  acre-ft; 
and  Laytonville  Valley,  14,000  acre-ft.  Abundant 
rainfall  (35  to  56  in/yr)  generally  recharges  these 
basins  to  capacity.  Seasonal  water  level  fluctua- 
tions since  the  1950's  have  been  nearly  constant, 
except  during  the  1976-77  drought.  Chemical  qual- 
ity of  water  in  basement  rocks  and  valley  fill  is 
generally  acceptable  for  most  uses.  Some  areas 
along  fault  zones  yield  water  with  high  boron 
concentrations  (  <2  mg/L).  Sodium  chloride 
water  with  dissolved  solids  concentrations  exceed- 
ing 1,000  mg/L  is  found  in  deeper  parts  of  Little 
Lake  Valley.  (Author's  abstract) 
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Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4164, 
1987.  17p,  7  fig,  2  tab,  14  ref. 

Descriptors:  'Infiltration,  'Artificial  recharge, 
'Groundwater  recharge,  'San  Joaquin  County, 
•California,  Infiltration  rate,  Lithology,  Geohy- 
drology, Hydraulic  conductivity,  Soil  water. 

Infiltration  tests  were  used  to  evaluate  the  poten- 
tial of  basin  spreading  surface  water  as  a  means  of 
artificially  recharging  the  aquifer  system  in  eastern 
San  Joaquin  County,  California.  Two  infiltration 
sites  near  Lockeford  and  Linden  were  selected  on 
the  basis  of  information  collected  during  the  first 
two  phases  of  the  study.  Data  from  the  infiltration 
tests  indicate  that  the  two  sites  are  acceptable  for 
recharge  by  the  basin-spreading  method.  Infiltra- 
tion rates  ranged  between  6.7  and  10.5  ft/day  near 
Lockeford  and  between  2.6  and  11.2  ft/day  near 
Linden.  Interpretation  of  these  data  is  limited  by 
lack  of  information  on  the  response  of  the  saturat- 
ed zone  during  testing  and  by  the  inherent  difficul- 
ty in  extrapolating  the  results  of  small-scale  tests  to 
larger  long-term  operations.  Lithology  is  a  major 
factor  that  controls  infiltration  rates  at  the  test 
sites.  The  unsaturated  zone  is  characterized  by 
heterogeneous  layers  of  coarse-  and  fine-  grained 
materials.  Clay  layers  of  low  hydraulic  conductivi- 


ty commonly  form  discontinuous  lenses  that  may 
cause  a  transient  perched  water  table  to  develop 
during  recharge.  Water  level  measurements  from 
wells  screened  in  the  unsaturated  zone  indicate 
that  the  perched  water  table  could  reach  the  land 
surface  after  2  and  5  months  of  recharge  near 
Lockeford  and  Linden,  respectively.  These  figures 
probably  represent  the  minimum  time  necessary 
for  saturation  of  the  land.  Another  major  factor 
that  affects  infiltration  rates  is  the  quality  of  the 
recharge  water,  particularly  the  suspended  sedi- 
ment content.  The  clogging  action  of  suspended 
sediment  may  be  minimized  by:  (1)  pretreatment  of 
recharge  water  in  a  settling  pond,  (2)  adherence  to 
a  routine  program  of  monitoring  and  maintenance, 
and  (3)  proper  design  of  the  recharge  facility. 
Other  factors  that  affect  infiltration  rates  include 
basin  excavation  technique,  basin  shape,  and  main- 
tenance procedures.  Efficient  operation  of  the  re- 
charge facility  requires  careful  attention  to  the 
relation  between  subsurface  water  levels  and  infil- 
tration rates.  (Author's  abstract) 
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G.  R.  Littin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4103, 
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Descriptors:  'Groundwater  availability,  'Water 
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The  Bisbee-Naco  Area  is  in  southeastern  Arizona 
and  northeastern  Sonora,  Mexico.  Annual  rainfall 
averages  about  17  inches.  The  basin  fill  is  the 
principal  aquifer  and  supplies  about  95%  of  all 
water  for  domestic  purposes.  The  total  groundwat- 
er pumped  in  1985  was  about  6,500  acre/ft.  Of  that 
amount,  2,200  acre-ft  was  used  for  domestic  use 
and  the  rest  was  used  for  irrigation  and  livestock. 
Domestic  use  is  expected  to  increase  20%  by  the 
year  2000.  Water  levels  at  the  Bisbee  well  field 
have  remained  virtually  unchanged  since  1953,  but 
water  levels  have  declined  about  25%  in  areas  east 
and  southeast  of  the  well  field.  The  native  ground- 
water in  the  area  is  a  calcium  bicarbonate  type  and 
generally  is  suitable  for  domestic  use.  Groundwat- 
er down-gradient  from  a  mine  tailings  pond  con- 
tains 650  to  850  mg/1  of  sulfate.  Recharge  occurs 
naturally  through  direct  infiltration  or  rainfall 
along  the  mountain  fronts  and  through  subsurface 
inflow  from  adjacent  areas.  Some  water  is  re- 
charged through  direct  infiltration  from  a  mine 
tailings  pond,  sewage  ponds,  septic  systems,  and 
urban  runoff.  The  potential  for  contamination 
exists  from  mine  tailings,  sewage,  and  urban  runoff. 
No  other  sources  of  drinking  water  are  readily 
available  in  the  immediate  area.  Potential  alternate 
sources  of  drinking  water  are  the  aquifers  underly- 
ing Sulphur  Spring  Valley  and  San  Pedro  River 
valley.  (Author's  abstract) 
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HYDROGEOLOGY  OF  THE  SURFICIAL AND 
INTERMEDIATE  AQUIFERS  OF  CENTRAL 
SARASOTA  COUNTY,  FLORIDA 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

A.  D.  Duerr,  and  R.  M.  Wolansky 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources  Investigations   Report   86-4U6S, 
1986.  48p,  14  fig,  4  tab,  49  ref. 
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The  eeohydrologic  units  underlying  a  300  sq  mi 
area  in  central  Sarasota  County,  Florida,  consist  of 
the    surficial    aquifer,    intermediate    aquifers   (la- 
miami-upper    Hawthorn    and    lower    Hawthorn- 
upper  Tampa  aquifers)  and  confining  units,  the 
Floridan  aquifer  system,  and  the  sub-Flondan  con- 
fining unit.  The  saturated  thickness  of  the  surficial 
aquifer  ranges  from  about  40  to  75  ft  and  the  water 
table  is  generally  within  5  ft  of  land  surface.  The 
Tamiami-upper  Hawthorn  is  the  uppermost  inter- 
mediate aquifer.  The  top  of  the  aquifer  ranges  from 
about  50  ft  to  about  75  below  sea  leve  and  has  an 
average  thickness  of  about  100  ft.  The  lower  Haw- 
thornt-upper  Tampa  aquifer  is  the  lowermost  in- 
termediate aquifer.  The  top  of  the  aquifer  ranges 
from  about  190  to  about  220  ft  below  sea  level  and 
its  thickness  ranges  from  about  200  to  250  ft.  1  he 
quality  of  water  in  the  surficial  and  the  two  inter- 
mediate  aquifers   is   acceptable   for   potable    use 
except  near  the  coast.  Water  from  the  Floridan 
aquifer  system  is  used  primarily  for  agricultural 
purposes  because  it  is  too  mineralized  for  most 
other  uses;  therefore,  the  surficial  and  intermediate 
aquifers  are  developed  for  water  supply.  The  arte- 
sian pressure  of  the  various  aquifers  generally  in- 
creases with  depth.  A  more  detailed  geohydrologic 
description  is  presented  for  the  Ringlmg-MacAr- 
thur  Reserve,  a  51  sq  mi  area  in  the  central  part  ot 
the  county  that  may  be  used  by  Sarasota  County  as 
a  future  water  supply.  Average  annual  rainfall  is  50 
inches  and  evapotranspiration  is  about  42  in  at  the 
Reserve.  The  area  has  a  high  water  table,  many 
sloughs    and    swamps,    and    undeveloped    land 
making  it  an  attractive  site  as  a  potential  source  ot 
water.  (Author's  abstract) 
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Available  from  Books  and  Open  FUe  Report  Sec- 
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Descriptors:  *Water  resources  data,  *Water  avail- 
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A  study  was  conducted  to  assess  the  occurrence 
and  availability  of  groundwater  in  the  crystalline 
rocks  of  the  Piedmont  area  in  northeastern  Geor- 
gia and  to  determine  whether  groundwater  is  a 
viable  alternative  or  supplemental  source  for  indus- 
trial, public  and  private  supplies.  The  area  is  under- 
lain  by   a   variety   of  metamorphic   and   igneous 
rocks  The  quantity  of  water  that  a  rock  unit  can 
supply  lo  wells  is  determined  by  the  number,  ca- 
pacity, and  interconnection  of  the  secondary  open- 
inns     Of    an    estimated    10.000    successful    wells 
drilled  in  the  Athens  Region,  972  wells  are  report- 
ed by  drilling  contractors  to  supply  from  20  to  3UU 
gal/min.  Studies  of  well  sites  revealed  that  high 
yielding  wells  can  be  developed  only  where  the 
water  bearing  units  have  undergone  significant  in- 
creases  in    secondary    permeability.    This   occurs 
mainly  in  association  with  (1)  contact  zones  be- 
tween rock  units  of  contrasting  character,  (21  con- 
tact /ones  within  multilayered  rock  units,  (3)  fault 


zones  (4)  stress-relief  fractures,  and  (5)  shear 
zones  Groundwater  may  be  a  viable  alternative  or 
supplemental  source  for  industrial,  public,  and  pri- 
vate supplies  in  much  of  the  Athens  Region,  n 
1980  groundwater  made  up  38%  (18  million  gal/ 
day)  of  the  total  water  used  in  the  area.  Yields  ot 
20  to  more  than  200  gal/min  are  obtained  from 
wells  throughout  most  of  the  region,  and  the  water 
is  generally  of  good  chemical  quality  and  is  suita- 
ble for  drinking  and  many  other  uses.  Concentra- 
tions of  dissolved  constituents  are  fairly  consistent 
throughout  the  area.  Except  for  iron,  manganese, 
and  fluoride,  dissolved  constituents  rarely  exceed 
drinking  water  standards.  (Lantz-PTT) 
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The  32nd  Annual  New  Mexico  Water  Conference 
was  held  in  November  of  1987  and  focused  on  the 
topic  of  groundwater  management.  These  proceed- 
ings include  presentations  on:  (1)  federal  ground- 
water quality  protection  programs,  (2)  groundwat- 
er contamination  in  New  Mexico,  (3)  historical 
review  of  New  Mexico  groundwater  quality  pro- 
tection programs,  (4)  groundwater  protection  pro- 
grams in  Albuquerque,  (5)  water  quality  problems 
in  the  Albuquerque  South  Valley  (6)  Anwna  en- 
vironmental water  quality  act  of  1986,  (7)  High 
Plains  States  Groundwater  Recharge  program  8) 
El  Paso  groundwater  recharge  project,  (9)  Albu- 
querque water  resources  management  plan,  (  U) 
design  and  management  of  infiltration  basins,  (11) 
implications  of  Bomb  36C1  and  tritium  studies  for 
groundwater  recharge,  (12)  New  Mexico  ground- 
water quality  strategy,  (13)  state  water  strategies, 

(14)  effects  of  Clean  Water  Act  on  Indian  lands, 

(15)  survey  of  New  Mexico  law  regarding  water 
quality  rights  and  quality  controls  (16)  Indian 
water  resources  management  and  (17)  urban  pur- 
chases of  water  from  farms.  (See  W89-07122  thru 
W89-07139)  (Klett-NM  WRRI) 
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legislation  specifically  stated  thai  the  p 
the  plan  is  to  determine  whether  recharg 
ogies  may  be  applied  to  diverse  geologi 
drologic  conditions.  (See  also  W89-07K 
mond-PTT) 
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The  reclamation  plan  includes  21  projects  in  15 
states:  12  projects  in  the  High  Plains  states  and 
nine  projects  in  the  other  western  states.  Federal 
costs  are  estimated  to  be  $18,520,400,  including 
costs  for  the  economic  study  and  program  coordi- 
nation The  object  of  this  program  is  to  move  from 
research  on  groundwater  recharge  to  the  pilot 
demonstration  phase,  and  lay  the  groundwork  for 
larger  operational  programs.  Local  surface  supplies 
are  to  be  used  in  recharging  nearby  aquifers.  Spe- 
cifically excluded  from  legislation  was  the  authori- 
zation of  interbasin  transfers  of  water  The  pro- 
gram also  will  examine  the  institutional  and  legal 
aspects  of  groundwater  recharge.  The  authorizing 


ALBUQUERQUE'S  WATER  RE 
MANAGEMENT  PLAN, 

Albuquerque  City  Public  Works  Dept.,  1 
W.  H.  Otto. 

In:  Proceedings  of  the  32nd  Annual  Ni 
Conference  on  Ground  Water  Manager, 
querque,  NM,  November  5-6,  1987.  Ni 
Water  Resources  Research  Institute,  I 
NM,  February  1988.  pp  102-110. 

Descriptors:  *New  Mexico,  *Ground< 
agement,  'Management  planning,  *Gec 
'Data  collections,  Water  conservatioi 
water  recharge,  Aquifers,  Government 
tions,  Albuquerque,  Wastewater  manag 
nicipal  wastewater. 

The  city  of  Albuquerque  has  appro| 

million  and  is  in  the  process  of  retaimn 

ing  firm  to  develop  a  water  resources  i 

plan.  Cooperative  agreements  have  b 

with  the  U.S.  Geological  Survey  to  p 

hydrological  tasks.  The  consultant  co 

began  about  March  1988.  The  first  proj 

be  for  the  consultant,  in  conjunction  \* 

to  prepare  detailed  project  methodol 

ules,  cost  estimates  and  manpower  al 

Phase  I,  preliminary  work  will  be  p 

follows:   (1)  evaluate   the   alluvial-aq 

underlying  the  Albuquerque  area  to  d 

sustainable   yield   of  the   undergroun 

identify  and  assess  potential  alternat 

supply,  including  Rio  Grande  Basin  si 

imported  water,  reclaimed  wastewat< 

tion  measures,  and  other  resources;  (3) 

feasibility  of  artificial  groundwater  n 

San  Juan-Chama  Diversion  Project  v 

velop   a   groundwater   quality   mana 

gram-  and  (5)  compile  and  interpret  e 

matio'n  on  the  geological  and  hydrok 

teristics  of  the  groundwater  system.  I 

ed  that  the  Phase  I  work  will  be  pet 

18  month  period,  and  that  the  total 

require  five  years.  Data  collection  ant 

continue  indefinitely  in  order  to  main 

ic  water  resources  management  syst 

W89-07121)  (Hammond-PTT) 

W 89-07 130 


DESIGN  AND  MANAGEMENT  Ol 
TION  BASINS  FOR  ARTIFICIAL 
OF  GROUND  WATER, 

Agricultural    Research    Service,    I 
Water  Conservation  Lab. 
H.  Bouwer. 

In-  Proceedings  of  the  32nd  Annual 
Conference  on  Ground  Water  Mana 
querque,  NM,  November  5-6,  1987. 
Water  Resources  Research  Institute 
NM,  February  1988.  pp  111-123,  3  fi| 

Descriptors:  'Recharge  basins,  *Gi 
charge,  'Artificial  recharge.  'Grout 
•Hydraulics,  •Infiltration  capacity. 
Design  criteria.  Economic  aspects,  ! 
depth.  Flow  velocity,  Clogging.  Cc 
composition.  Suspended  solids,  1 
Bacteria,  Wastewater,  Water  re 
properties,  Vadose  zone,  Aquifers. 

With  artificial  recharge  of  grounc 
water  is  infiltrated  into  the  ground 
aquifers  and  eventual  recovery  fron 
tion  systems  can  be  divided  into  UM 
channel  systems.  Design  and  mana 
to  maximize  the  hydraulic  capaci^ 
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require  permeable  surface  soils  to  obtain 
ite  infiltration  rates,  vadose  zones  without 
r  other  flow-restricting  layers  that  would 
the  flow  to  the  aquifer,  and  aquifers  that  are 
tned.  The  basins  must  be  regularly  dried  and 
1  to  maintain  infiltration  rates.  If  the  clog- 
laterial  consists  primarily  of  silt,  clay  or 
inorganic  matter,   it  must  be  removed  by 
g  or   raking.    Drying   the   basin   can   give 
srable  recovery  of  infiltration  rates  due  to 
imposition,  shrinking,  cracking,  and  curl- 
i.f  sludge,  bacteria,  and  algae.  Flooding  and 
cycles  are  sometimes  used  to  control  nui- 
nsects.  Where  surface  water  for  recharge 
:ontains  considerable  suspended  material,  it 
more  economical  to  remove  this  material  in 
[mentation  basins,  possibly  using  coagulants 
nee  settling  of  the  solids.  Since  a  number  of 
(e.g.,  compaction,  water  chemistry,  growth 
pended    algae,    groundwater    level,    etc.) 
the  relation  between  water  depth  and  infil- 
mte,  the  water  depth  giving  maximum  infil- 
rates  as  well  as  the  velocity  of  the  water 
with  stagnant  water  versus  channels  with 
water)  must  be  evaluated  by  on-site  experi- 
m.  Sources  of  water  for  artificial  recharge 
ndwater  include  surplus  water  in  streams 
ers,  storm  water  runoff,  surplus  water  in 
«  or  water  transfer  projects,  and  sewage 
or  other  wastewater.  Some  water  sources 
inuous  and  permit  year-round  operation  of 
tration  basins.  Others  are  seasonal  or  hap- 
(See  also  W89-07121)  (Hammond-PTT) 
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»F  DIFFERENT  KINDS  OF  AQUD7ERS, 

y  and  Miller,  Inc.,  Syosset,  NY. 

mary  bibliographic  entry  see  Field   5G. 

146 


ORING     AND     INVESTIGATION     OF 
INFLOW   INTO   A   COAL  MINE   IN 
)UTH  WALES,  AUSTRALIA, 

Mh  Wales  Dam  Safety  Committee,  Sydney 

«) 

lary  bibliographic  entry  see  Field  2F. 

21 


31GENCE  OF  THE  WELLFD2LD, 

sHenry,  Inc.,  Westford,  MA. 

son. 

of  the  New  England  Water  Works  Asso- 

(NEWA6,   Vol.    102,   No.   4,   p   236-245 

ar  1988.  3  fig,  1  tab. 

ors:  'Wellfields,  'Pump  wells,  *Well  func- 
wiping,  'Hydraulic  design,  'Geohydro- 
*  England,  Costs,  Shallow  wells,  Aquifer 
lent.  Water  resources  development. 

Bngland,  wellfields  are  often  the  answer  to 
!  water  from  shallow,  thin  or  poorly  trans- 
fers incapable  of  supplying  a  compara- 
o  a  single,  large-diameter  well.  The 
s  that  a  number  of  smaller  pumping  cen- 
■opriately  spaced,  would  more  'efficiently' 
'  groundwater  than  would  a  single,  large 
center  Typical  well  spacing  may  be  100 
s,  and  the  wells  are  often  connected  to  a 
suction  header  leading  to  a  central  pump- 
The  hydrogeologic  and  facilities 
*siderations  which  enter  into  the  use  of 
>  in  such  limited  aquifers  are  explored, 
hydraulics,  well  construction,  and  pump- 
ontrol  systems  are  discussed.  Finally,  the 
wuiield  development  are  presented  for 
w  in  Massachusetts.  (Author's  abstract) 


MVG  OPTIMIZATION  USING  A 
?n\^E£  FLOW  MODEL  AT  THE 
YOOD  OPEN-PIT   COAL   MINE,   AL- 

Consultants  Ltd.,  Calgary  (Alberta) 
"».  J  i  Elton,  and  J.  A.  Tapics. 
Geotechnical   Journal   CGJOAH,   Vol 
•  P  684-693,  November  1988.  14  fig,  2  tab, 


Descriptors:  *Geohydrology,  *Dewatering, 
♦Canada,  *Coal  mining,  'Groundwater  movement! 
*Pump  wells,  'Computer  models,  Pore  pressure, 
Optimization,  Finite  difference  methods. 

By  1980,  coal  production  and  coal  recovery  at  the 
Whitewood  mine,  Alberta,  were  unacceptably  low 
as  a  result  of  poor  groundwater  and  surface  water 
control  at  the  mine.  A  feasibility  study  conducted 
to  determine  the  most  cost-effective  method  to 
reduce  groundwater  inflows  into  the  mine  pit  and 
reduce  pore-water  pressures  in  the  mine  walls  con- 
cluded that  a  vertical  well  dewatering  system, 
which  would  be  located  behind  the  highwall,  was 
the  most  suitable.  A  finite  difference  computer 
model  was  constructed  and  successfully  applied  to 
design  the  dewatering  system.  The  flexibility  and 
ease  of  application  of  the  model  made  it  possible  to 
determine  the  optimum  number,  production  sched- 
ules, and  locations  of  the  dewatering  wells,  in 
conjunction  with  evolving  mine  plans.  The  imple- 
mentation of  the  dewatering  well  program  and 
improvements  in  surface  water  and  in-pit  drainage 
have  resulted  in  increased  coal  recovery,  a  signifi- 
cant decrease  in  mine  wall  failures,  and  improved 
coal  quality.  (Author's  abstract) 
W89-07937 


DEVELOPING  A  DATA  BASE  FOR   USE  IN 
GROUNDWATER  MANAGEMENT, 

Nassau  County  Dept.  of  Public  Works,  Mineola 

NY. 

For  primary  bibliographic  entry  see  Field  7C 

W89-08073 


DETERMINATION  OF  AN  OPTIMAL  AQUI- 
FER YTELD,  WITH  SALT  LAKE  COUNTY  AP- 
PLICATIONS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F 
W89-08124 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


EFFECT  OF  URBAN  STORMWATER  RUNOFF 
ON  GROUND  WATER  BENEATH  RECHARGE 
BASINS  ON  LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B 

W89-06978 


TRACE  METALS  IN  SURFACE  WATER  AND 
STREAM  SEDIMENTS  OF  HEALY  AND  LIG- 
NITE CREEK  BASINS,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-06984 


WATER-QUALITY  CHARACTERISTICS  OF 
URBAN  RUNOFF  AND  ESTIMATES  OF 
ANNUAL  LOADS  IN  THE  TAMPA  BAY  AREA, 
FLORIDA,  1975-80, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-06985 


GEOHYDROLOGIC  SYSTEM  AND  PROBA- 
BLE EFFECTS  OF  MINING  IN  THE  SAND 
CREEK-HANKS  LIGNITE  AREA,  WESTERN 
WILLIAMS  COUNTY,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water    Re- 
sources Div. 
C.  A.  Armstrong. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  85-4089 
1985.  36p,  5  fig,  6  tab,  1  plate,  20  ref. 

Descriptors:    'Aquifer    systems,    'Geohydrology 
•Groundwater,   'Water  quality,   'Lignite  mining, 


♦Environmental  effects,  'Coal  mine  effects, 
'North  Dakota,  Aquifers,  Well  yield,  Dissolved 
solids,  Sodium  bicarbonate,  Sodium  sulfate, 
Groundwater  pollution. 

Aquifers  occur  in  sandstone  beds  in  the  Fox  Hills 
Sandstone  and  the  Hell  Creek  Formation  of  Creta- 
ceous age  in  sandstone  lenses  and  lignite  beds  in 
the  Tongue  River  and  Sentinel  Butte  Members  of 
the  Fort  Union  Formation  of  Tertiary  age.  The  top 
of  the  Fox  Hills  aquifer  ranges  from  1,200  to  2  000 
ft  below  land  surface.  Yields  of  wells  completed  in 
the  aquifer  could  be  as  much  as  60  gal/min.  Water 
in  the  Fox  Hills  aquifer  is  a  sodium  bicarbonate 
type,  containing  between   1,300  and  2,100  mg/L 
dissolved  solids.  Depths  to  the  top  of  the  Hell 
Creek  aquifer  range  from  about  900  to  1,600  ft 
Well  yields  range  from  <  10  to  40  gal/min.  Water 
in  the  aquifer  is  a  sodium  bicarbonate  type  and 
between   1,000  and  2,200  mg/L  dissolved  solids 
Depths  to  aquifers  in  the  Tongue  River  and  Senti- 
nel Butte  Members  of  the  Fort  Union  Formation 
range  from  near  land  surface  to  about   1,000  ft 
below    land    surface.    Wells    completed    in    the 
aquifers   may   yield   as   much   as   40  gal/min   of 
sodium  bicarbonate  or  a  sodium  sulfate  type  water 
that  contains  about  800  to  4,100  mg/L  dissolved 
solids.  Glacial  drift  covers  most  of  the  study  area. 
Tonerdrift  thickness  ranges  from  a  veneer  to  about 
380  ft.  Well  yields  range  from  a  few  gal/min  to  900 
gal/min.  Dissolved  solids  concentrations  in  water 
from  the  glacial  drift  generally  range  from  477  to 
2,050  mg/L.  Mining  of  lignite  will  destroy  all 
aquifers  in  and  above  the  mined  lignite  and  will 
expose   overburden   to   oxidation.    Leaching   will 
cause  an  increase  in  dissolved  solids  in  groundwat- 
er immediately  beneath  the  mines  and  possibly  will 
cause  some  increase  in  the  dissolved  solids  in  low 
flows  in  area  streams.  (Author's  abstract) 
W89-06990 


HYDROLOGY  AND  WATER-QUALITY  MOM- 
TORING  CONSIDERATIONS,  JACKPILE  URA- 
NIUM MINE,  NORTHWESTERN  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-06994 


EFFECTS  OF  LAND  USE  AND  SURFICIAL  GE- 
OLOGY ON  FLOW  AND  WATER  QUALITY  OF 
STREAMS  IN  THE  COAL  MINING  REGION 
OF  SOUTHWESTERN  INDIANA,  OCTOBER 
1979  THROUGH  SEPTEMBER  1980, 
Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

W.  G.  Wilber,  D.  E.  Renn,  and  C.  G.  Crawford. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  85-4234 
1985.  49p,  8  fig,  9  tab,  36  ref. 

Descriptors:  'Streamflow,  'Indiana,  'Environmen- 
tal impact,  'Acid  mine  drainage,  'Water  pollution 
effects,  'Land  use,  'Geohydrology,  'Water  qual- 
ity, 'Coal  mining,  Streams,  Hydrogen  ion  concen- 
tration, Boron,  Iron,  Manganese,  Nickel,  Zinc, 
Aluminum,  Heavy  metals,  Suspended  sediments. 

Assessment  was  done  during  stable  stream  flows  to 
provide  baseline  hydrologic  and  water  quality  in- 
formation and  to  document  the  effect  of  several 
natural  and  human  induced  factors  on  water  qual- 
ity in  the  region.  The  pH  of  streams  draining 
forested,  agricultural,  and  reclaimed  mined  water- 
sheds ranged  from  6.3  to  8.8,  which  is  generally 
within  the  range  of  natural  waters.  The  pH  of 
streams  draining  unreclaimed  mined  watersheds 
ranged  from  3.8  to  7.9,  which  was  much  more 
variable  than  for  streams  draining  lands  used  for 
other  activities.  Concentrations  of  major  dissolved 
constituents  in  streams  affected  by  coal  mining 
were  significantly  higher  than  in  streams  unaffect- 
ed by  mining.  The  principal  cause  of  the  elevated 
concentrations  of  dissolved  constituents  was  the 
oxidation  of  pyrite  and  marcasite  and  subsequent 
dissolution  of  calcite  and  dolomite.  Concentrations 
of  boron,  iron,  manganese,  nickel,  and  zinc  were 
generally  higher  in  streams  draining  mined  areas 
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than  in  streams  draining  forested  and  agricultural 
watersheds.    Concentrations    of    aluminum     iron, 
manganese,  nickel,  and  zinc  increased  significantly 
as  pH  decreased  below  6.0  in  streams  draining 
unreclaimed  mined  watersheds.  The  elevated  con- 
centrations of  metals  in  waters  and  the  low  pH 
result  from  the  oxidation  of  the  sulfide  in  pyrite  to 
sulfate,  which  releases  dissolved  ferrous  iron,  other 
metals,  and  acidity  into  the  water.  Median  suspend- 
ed    sediment     concentrations    of    samples     trom 
streams  draining   agricultural   and   mined   water- 
sheds were   1.5  and   5.4  times  those  of  streams 
draining  forested  watersheds.  In  general,  pH  and 
concentrations  of  alkalinity  and  calcium  were  sig- 
nificantly higher  in  streams  draining  the  Wisconsin 
glacial  province  than  in  streams  draining  the  Illin- 
oian    glacial    province    and    unglaciated    regions. 
Median  concentrations  of  arsenic,  lead,  and  manga- 
nese for  streams  draining  the  Wisconsin  glacial 
province  were  significantly  lower  than  for  those 
constituents  in  streams  draining  the  Ilhnoian  prov- 
ince and  unglaciated  region.  The  median  cadmium 
concentration  for  streams  draining  the  Wisconsin 
glacial  province  was  lower  than  forstreams  drain- 
ing the  unglaciated  region.  (Lantz-PTT) 
W89-06998 

GEOH\DROLOGY  OF  THE  AQUIFERS  THAT 
MAY  BE  FFECTED  BY  THE  SURFACE 
MINING  O.  OAL  IN  THE  FRUITLAND  FOR- 
MATION IN  I HE  SAN  JUAN  BASIN,  NORTH- 
WESTERN NEW  MEXICO, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K 
W89-07007 

WATER  QUALITY  AND  QUANTITY  IN  ABAN- 
DONED UNDERGROUND  COAL  MINES  OF 
WEST-CENTRAL  ARKANSAS  AND  USE  OF 
SURFACE  ELECTRICAL  RESISTIVITY  IN  AT- 
TEMPTING  QUALITY  DETERMINATIONS, 
Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
R  R  Potts 

Available  from  Books  and  Open  F«e  fejj)rt  S«- 
tion,  USGS,  Box  25425,  Denver,  Co  80225  USGS 
Water  Resources  Investigations  Report  87-41/, 
1987.  35p,  8  fig,  7  tab,  20  ref. 

Descriptors:  'Mining  effects,  'Geophysics  'Water 
quality,  'Coal  mining,  'Resistivity,  'Electrical, 
Arkansas,  Sodium,  Calcium,  Magnesium,  Sulfates, 
Water  pollution  effects,  Hydrogen  ion  concentra- 
tion. 

Water  in  abandoned  underground  coal  mines  in  the 
Arkansas  Valley  region  of  west-central  Arkansas 
was  studied  to  assess  the  quality  of  water  contained 
in  the  old  workings,  to  estimate  its  quantity,  and  to 
test  the  use  of  surface  electrical  resistivity  as  a  tool 
for  estimating  water  quality  in  the  mines  in  this 
area    The  quality  of  water  in  most  mines  was 
highly  variable  with  sulfate,  calcium,  sodium,  and 
magnesium  being  the  major  constituents.  Dissolved 
solids  were  <  1,000  mg/1  at  all  but  one  site.  pH 
ranged  from  3.2  to  7.9  with  a  median  of  6.5;  mos 
values   ranged   between   6.0   and   7.0.   The   total 
amount  of  water  in  the  mines  was  estimated  to  be 
between  1.7  and  2.0  x  10  to  the  9th  power  cu  ft 
(39  000  to  4,000  acre-ft).  Resistivity  surveys  were 
not'  effective  in  differentiating  water  quality  be- 
tween the  mined  and  unmined  areas,  probably  be- 
cause of  a  low  resistivity  shale  overlying  the  coa 
seams  and  the  presence  of  waters  which  do  not 
have   large   differences   in   specific   conductance. 
(Author's  abstract) 
W89-07020 


FLOODFLOW  CHARACTERISTICS  OF 
F  I  BIN  CREEK  FOR  PRE-  AND  POST-CON- 
STRUCTIOS J  CONDITIONS,  1986,  AT  NORTH 
CHARLESTON,  SOUTH  CAROLINA 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
C.  L.  Sanders. 

Available  from  Books  and  Open  File :  Report S«:- 
tion,  USGS,  Box  25425,  Denver,  CO  80225  USGS 
Water  Resources  Investigations  Report  8/-4I3/, 
1987.  19p,  4  fig,  2  tab,  16  ref. 


Descriptors:  'Flood  How,  'Urban  hydrology 
♦Construction,  'Environmental  effects  'North 
Charleston,  'South  Carolina,  Filbin  Creek,  Hood 
peak,  Water  level,  Flow  profiles. 

A  study  to  determine  the  effect  of  the  construction 
of  a  shopping  and  business  center,  and  of  the 
construction  and  improvement  of  several  highways 
on  floodflow  in  the  Filbin  Creek  drainage  basin 
near  North  Charleston,  South  Carolina  was  per- 
formed. Discharge  hydrographs  were  synthesized 
using  computerized  U.S.  Soil  Conservation  Service 
unit  hydrograph  methods  and  routed  using  reser- 
voir step  backwater,  and  culvert  flow  programs. 
Construction  of  the  shopping  and  business  center, 
according  to  plans  of  July  1986,  will  raise  the 
water  surface  elevations  upstream  of  Interstate 
Highway  26  by  about  2.0  ft  for  runoff  from  100-yr 
rainfall.  Structures  at  Seaboard  Railroad  down- 
stream of  U.S.  Highway  52,  U.S.  Highway  52,  and 
Virginia  Avenue  would  cause  about  2.U,  2.6,  ana 
4.1  ft  of  backwater,  respectively.  (Author's  ab- 
stract) 
W89-07038 

HYDROLOGY  OF  ALKALI  CREEK  AND 
CASTLE  VALLEY  RIDGE  COAL-LEASE 
TRACTS,  CENTRAL  UTAH,  AND  POTENTIAL 
EFFECTS  OF  COAL  MINING, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
R.  L.  Seiler,  and  R.  L.  Baskin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  8022 5o  USGS 
Water  Resources  Investigations  Report  87-4180, 
1988.  53p,  16  fig,  7  tab,  2  pi,  36  ref. 

Descriptors:  'Utah,  'Coal  mining,  'Environmental 
effects,  'Geohydrology,  Groundwater  recharge, 
Groundwater  quality,  Hydrogen  ion  concentra- 
tion, Dissolved  solids,  Aquifers,  Calcium,  Bicar- 
bonates,  Groundwater  recharge,  Permeability. 

The  Alkali  Creek  coal-lease  tract  includes  about 
2  150  acres  in  the  Book  Cliffs  coal  field  in  central 
Utah,  and  the  Castle  Valley  Ridge  coal-lease  tract 
includes  about  3,360  acres  in  the  Wasatch  Plateau 
coal  field,  also  in  central  Utah.  Both  the  Alkali 
Creek  and  Castle  Valley  Ridge  coal-lease  tracts  are 
near  areas  where  coal  is  currently  (1987)  mined  by 
underground  methods  from  the  Cretaceous  Black- 
hawk  Formation.  The  Alkali  Creek  and  Castle 
Valley  Ridge  areas  have  intermittent  streams  in 
which  flow  after  snowmelt  runoff  is  locally  sus- 
tained into  midsummer  by  springflow.  The  only 
perennial  stream  is  South  Fork  Corner  Canyon 
Creek  in  the  Castle  Valley  Ridge  area.  Peak  flow 
in  both  areas  generally  is  from  snowmelt  runott; 
however,  peak  flow  from  thunderstorm  runott  in 
the  Alkali  Creek  area  can  exceed  that  from  snow- 
melt runoff.  Estimated  annual  source-area  sediment 
yield  was  0.5  acre-ft/sq  mi  in  the  Alkali  Creek 
lease  tract  and  it  was  0.3  acre-ft/sq  mi  in  the  Castle 
Valley    Ridge   lease   tract.    Groundwater   in   the 
Alkali  Creek  area  occurs  in  perched  aquifers  in  the 
Flagstaff  Limestone  and  in  other  formations  above 
the  coal-bearing  Blackhawk  Formation.  The  prin- 
cipal source  of  recharge  to  the  aquifers  is  snow- 
melt on  outcrops.  Faults  may  be  major  conduits 
and    control    the    movement    of    groundwater. 
Groundwater  discharges  at  formation  contacts,  be- 
tween   zones   of  differing   permeability   within   a 
formation,  near  faults  and  into  mines.  Water  sam- 
pled  from    13   springs  in   the   Alkali   Creek  area 
contained  dissolved  solids  at  concentrations  rang- 
ing from  273  to  5,210  mg/L.  Water  sampled  from 
17  springs  in  the  Castle  Valley  Ridge  area  con- 
tained dissolved  solids  at  concentrations  ranging 
from  208  to  579  mg/L.  The  composition  of  water 
from  a  recently  abandoned  part  of  an  active  mine 
the   Wasatch    Plateau   closely    resembles   that   of 
water  discharging  from  a  nearby  mine  that  has 
been  abandoned  for  more  than  30  years  Mining  of 
the  Alkali  Creek  and  Castle  Valley  Ridge  coal- 
lease  tracts  likely  will  result  in  decreased I  pH  and 
increased  concentration  of  dissolved  solids  of   he 
water  that  enters  the  mines.  Even  after  mining,  the 
water,  especially  in  the  Castle  Valley  Ridge  area, 
may  still   meet   Utah's  drinking  water  standards. 
(Lantz-PTT) 
W89-07049 


EFFECT    OF    EROSION-CONTROL 
TURKS     ON     SEDIMEN1     AM)     NU 
TRANSPORT,    EDGEWOOD    CREEK 
AGE,  LAKETAHOE  BASIN,  NEVADA, 
Geological  Survey,  Carson  City,  NV.  W 
sources  Div. 

For  primary  bibliographic  entry  see  Field 
W89-07069 

MAGNITUDE  AND  FREQUENCY  OF  1 
IN  RURAL  AND  URBAN  BASINS  OF 
CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  I 

Div. 

For  primary  bibliographic  entry  see  Field 

W89-07083 

EFFECTS  OF  AGRICULTURAL  BE 
AGEMENT  PRACTICES  ON  TOTA1 
PHORUS  YIELDS  IN  THE  JOHNSON 
AND  LOVEJOY  POND  WATERSHE1 
NEBEC  COUNTY,  MAINE,  1980-84, 
Geological  Survey,  Augusta,  ME.  V 
sources  Div. 

For  primary  bibliographic  entry  see  Fielt 
W89-07093 

EFFECTS  OF  URBANIZATION  ON 
IN  THE  AUSTIN  METROPOLJTA 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water 

Div. 

J.  E.  Veenhuis,  and  D.  G.  Gannett. 

Available  from  Books  and  Open  File  F 

tion,  USGS,  Box  25425,  Denver,  CO  80 

Water  Resources  Investigations  Repo 

1986.  66p,  40  fig,  10  tab,  48  ref. 


Descriptors:  'Urban  hydrology,  'Ui 
•Environmental  effects,  'Floods,  'Aus 
Flood  peak,  Flood  frequency,  Mathens 
ies,  Regression  analysis,  Streamflow 
runoff  relationships. 

The   effects   of  urbanization   on   floo 

streams   in   the   Austin   metropolitan 

were  studied  in  two  separate  analyses. 

analysis,    annual    peak    discharge   rec 

streamflow  gaging  sites  were  used  to 

recorded  flood  frequency  relation  to 

Rainfall  and  streamflow  data  for  10  t 

for  each  of  these  sites  were  used  to 

annual    peak    discharges.    These    sin 

charges  also  were  used  to  develop  atli 

cy  relation  at  each  site.  The  flood  fre 

tions  from  recorded  and  generated  da 

combined  by  weighting  the  recorde 

quency  by  the  years  of  record  at 

produce  a  combined  (or  weighted)  flex 

at  each  site.  Flood  frequencies  for  all 

subsequently  regressed  against  basin  cl 

at  each  site  to  determine  possible  etle 

ization.  The  regression  analysis  of  tl 

flood  frequency  data  for  the  13  site 

equation  for  estimating  floods  of  a 

rence  interval  at  ungaged  sites  in  the 

as  a  function  of  the  contributing  drair 

total  impervious  area  percentage,  anc 

The  regression  equation  estimates  tna 

developed  hypothetical  drainage  basil 

area  percentage,  45%)  would  have  c 

the  2  yr  and  100  yr  recurrence  inte 

99%    and   73%    greater,    respective 

charges  for  those  frequencies  from  a  i 

basin  (impervious  percentage,  0).  I 

analysis,  records  at  one  streamflow  | 

Waller  Creek  were  analyzed  for  ch 

fall-runoff  and  flood  frequency  ret 

urbanization.  Annual  peak  discharge! 

1980  and  data  from  a  total  of  80 

Waller  Creek  site  were  analyzed. 

showed  increases  comparable  to  th 

using  the  equations  developed  from 

analysis.  The  last  14  years  of  record 

developed  land   use  stage  for  the 

analysis)  at  the  two  sites  on  Walle 

part  of  the  13-station  analysis.  (Aut 

W89-071O3 
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LICATION  OF  TECHNIQUES  TO  IDENTI- 
CAL-MINE AND  POWER-GENERATION 
iCTS  ON  SURFACE-WATER  QUALrTY, 
JUAN  RIVER  BASIN,  NEW  MEXICO  AND 
3RADO, 

ypcai  Survey,  Albuquerque,  NM.  Water  Re- 
es  Div 

rimary  bibliographic  entry  see  Field  5A. 
D7106 


iTION  OF  GROUND-WATER  QUALITY 
IOUSING  DENSITY,  CAPE  COD,  MASSA- 
5ETTS, 

igical  Survey,  Boston,  MA.  Water  Resources 

Persks 

ible  from  Books  and  Open  File  Report  Sec- 
,'SGS,  Box  25425,  Denver,  CO  80225.  USGS 
Resources  Investigations  Report  86^093, 
28p,  17  fig,  2  tab,  14  ref. 

iptors:  'Urban  hydrology,  'Housing, 
indwater  quality,  'Environmental  effects, 
s,  *Cape  Cod,  *Nitrates,  Massachusetts, 
Water  quality,  Sodium,  Iron,  Hydrogen  ion 
ntration.  Specific  conductivity,  Wastewater 
al.  Fertilizers,  Water  pollution  sources,  Data 
lions.  Chemical  analysis. 

lation  of  median  nitrate  concentration  in 
Jwater  with  housing  density  for  18  sample 
on  Cape  Cod  yields  a  Pearson  correlation 
sent  of  0.802,  which  is  significant  at  the  95% 
ence   level.    In   five   of  nine   sample   areas 

housing  density  is  greater  than  one  unit/ 
litrate  concentrations  exceed  5  mg  of  nitrate/ 
Barnstable  County  planning  goal  for  nitrate) 
i  of  wells.  Nitrate  concentrations  exceed  5 
nitrogen/L  in  25%  of  wells  in  only  one  of 
ample  areas  where  housing  density  is  less 
ooe  unit/acre.  Median  concentrations  of 
l  and  iron,  and  median  levels  of  pH  and 
c  conductance,  are  not  significantly  correlat- 
h  housing  density.  A  computer  generated 
f  nitrate  shows  a  positive  relation  between 
concentration  and  housing  density  on  Cape 
However,  the  presence  of  septage-  or 
:-disposal  sites  and  fertilizer  use  are  also 
ant  factors  that  affect  the  nitrate  concentra- 
i  map  of  specific  conductance  also  shows  a 
e  relation  to  housing  density,  but  little  or  no 
o  between  housing  density  and  sodium,  am- 
pH,  or  iron  is  apparent  on  the  maps.  Chemi- 
ilyses  of  samples  collected  from  3,468  pri- 
ind  public-supply  wells  between  January 
ind  June  1984  were  used  to  examine  the 
to  which  housing  density  determines  water 

on  Cape  Cod,  an  area  largely  unsewered 
derlain  by  a  sole  source  aquifer.  (Author's 

7118 


A  RIVER:  BHID  LIFE  AND  HABITAT 
GES  ON  THE  MIDDLE  GILA, 
ego  Natural  History  Museum,  CA. 
let. 

«y  of  Arizona  Press,  Tucson.  1983.  285p. 

ptors:  'Environmental  impact,  'Water  re- 
i  development,  *Gila  River,  *Birds,  *Arid 
Ecology,  History,  Ecosystems,  Precipita- 
werts.  Rivers. 

cline  of  bird  life  on  the  Middle  Gila  River  is 
cator  of  the  broader  issue  of  habitat  deterio- 
Like  many  rivers  of  the  arid  southwest,  the 

for  much  of  its  length,  a  dry  bed  except 
Monal  rains.  However  a  century  ago,  it 
i  thriving  biological  community,  and  two 
«  ago  Indians  fished  from  its  banks.  Subse- 
',  beaver  trapping,  overgrazing,  and  wood- 

niined  the  natural  watersheds;  then  dam- 
©nfined  the  last  drops  of  its  surface  flow. 
al  sources  and  archaeological  data  provide 
Won  on  the  Gila's  past,  but  its  bird   life 

testifies  to  the  changes.  A  detailed  account 

species  part  and  present  which  includes 
s.  sightings,  taxonomy  as  well  as  Pima 
ethuotaxomony.  (Lantz-PTT) 


LONG-TERM   EFFECTS  OF  OFFSHORE  OIL 
AND  GAS  DEVELOPMENT:  A  SYNTHESIS, 

Louisiana  Universities  Marine  Consortium,  Chau- 

vin. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07254 


PETROLEUM  DRILLING/PRODUCTION  OP- 
ERATION ON  THE  GULF  OF  MEXICO  AND 
THE  GULF  COAST, 

University  of  Southwestern  Louisiana,  Lafayette. 
Dept.  of  Chemical  Engineering. 
C.  S.  Fang. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  174-175. 

Descriptors:  'Environmental  effects,  *Water  pollu- 
tion sources,  *Gulf  of  Mexico,  *Oil  industry,  'Hy- 
drocarbons, Oil  pollution,  Water  pollution  effects, 
Fate  of  pollutants,  Coasts. 

The  environmental  impact  of  offshore  and  onshore 
petroleum  drilling  and  production  in  the  Gulf  of 
Mexico  and  on  the  Gulf  Coast  is  discussed.  In 
production  of  oil  and  gas,  a  large  amount  of  pro- 
duced water  is  generated,  which  is  discharged 
directly,  or  through  rivers  to  the  Gulf  of  Mexico. 
In  produced  water,  there  are  'free'  oil,  emulsified 
oil,  and  dissolved  hydrocarbons.  In  production, 
hydrogen  condensates  and  crude  oil  have  intimate 
contact  with  brine  in  the  long  production  tubing 
strings,  when  they  flow  upward  together  to  the 
wellhead.  Sometimes  that  are  mixed  by  turbulence 
and  contraction  in  tubing.  Free  oil  and  emulsified 
oil  are  separated  from  brine  by  a  gravity  oil  separa- 
tor and  gas  flotation  units.  Some  hydrocarbons  in 
soil,  such  as  naphthenes  and  aromatics,  are  extract- 
ed by  brine  because  of  their  relatively  high  solubi- 
lities. These  dissolved  hydrocarbons  become  a  part 
of  total  organic  carbon  in  produced  water.  Most  of 
these  extracted  hydrocarbons  appear  to  be  re- 
moved from  brine  by  the  heating  in  heaters  and 
interphase  mass  transfer  in  flotation  units.  Most 
chemicals  added  in  production  wells  and  service 
pipelines  are  organic  compounds.  They  are  added 
to  protect  the  equipment  and  to  assure  smooth 
production.  They  are:  (1)  biocides  (formic  acid, 
acetic  acid,  hydrochloric  acid),  (2)  corrosion  in- 
hibitors (amines),  (3)  antifreezes  (methanol,  etha- 
nol,  ethylene  glycol),  and  (4)  coupling  solvents 
(isopropanol).  Because  they  are  polar  molecules, 
they  survive  the  heating  and  flotation  and  are 
found  in  produced  water  in  a  fairly  high  level, 
1000  to  2000  ppm.  Coagulants-flocculants  and 
emulsion  breakers  used  in  the  surface  equipment 
are  polyamines,  polyacrylates,  and  various  organic 
polymers.  They  also  contribute  to  the  total  organic 
carbon  in  produced  water.  Since  industrial  grade 
of  these  chemicals  is  used,  their  impurities,  such  as 
acetone,  are  also  found  in  produced  water.  Occa- 
sionally, acidization  is  needed  to  treat  a  production 
well.  Hydrofluoric  acid,  hydrochloric  acid  or  sul- 
furic acid  is  used.  It  is  concluded  there  is  a  definite 
environmental  impact  on  the  Gulf  of  Mexico  and 
on  the  Gulf  Coast  by  petroleum  drilling  in  the  past 
decades  and  the  present  on-going  oil  and  gas  pro- 
duction. The  industry  has  made  significant  im- 
provement in  pollution  control  in  the  1970s  and  the 
early  1980s.  (See  also  W89-07234)  (Miller-PTT) 
W89-07280 


FLUCTUATIONS  IN  TROUT  POPULATIONS 
AND  THEIR  IMPLICATIONS  FOR  LAND-USE 
EVALUATION, 

Intermountain  Forest  and  Range  Experiment  Sta- 
tion, Boise,  ID. 

For  primary  bibliographic  entry  see  Field  81. 
W89-07423 


MULTICRITERION  ANALYSIS  OF  FOREST 
WATERSHED  MANAGEMENT  ALTERNA- 
TIVES, 

Northern  Arizona  Univ.,  Flagstaff.  School  of  For- 
estry. 

A.  Tecle,  M.  M.  Fogel,  and  L.  Duckstein. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24  No 
6,  p  1169-1178,  December  1988.  4  fig,  9  tab,  41  ref. 

Descriptors:  'Watershed  management,  'Forest  wa- 
tersheds, 'Decision  making,  'Forest  management, 
Model  studies,  Management  planning,  Project 
planning,  Benefits,  Clear  cutting,  Resources  man- 
agement, Sensitivity  analysis,  Vegetation,  Arizona, 
Feasibility  studies. 

The  impacts  of  alternative  forest  watershed  man- 
agement practices  are  examined  from  a  multicriter- 
ion  viewpoint  in  order  to  select  the  most  satisfac- 
tory management  scheme.  The  selection  process  is 
carried  out  using  two  types  of  multicriierion  deci- 
sion making  techniques:  the  outranking  types  of 
ELECTRE  I  and  II,  and  the  distance-based  type 
of  compromise  programming  (CP).  The  process  is 
illustrated  using  the  U.S.  Forest  Service  Beaver 
Creek  Experimental  Watershed  in  the  Salt- Verde 
River  Basin  of  Arizona  as  an  example.  The  desired 
objectives  of  the  experimental  study  and  the  alter- 
native forest  water  resources  management  schf  Ties 
are  transformed  into  an  evaluation  matrix  of  alter- 
natives versus  criteria  array.  Analyses  of  the 
matrix  using  the  aforementioned  techniques  result 
in  a  complete  preference  ordering  of  the  feasible 
alternatives  in  the  cases  of  ELECTRE  II  and  CP 
and  a  partial  ordering  when  ELECTRE  I  is  used. 
In  addition,  some  sensitivity  analyses  showed 
ELECTRE  II  and  CP  to  be  fairly  robust  with 
respect  to  parameter  changes,  while  ELECTRE  I 
was  highly  sensitive  to  changes  in  threshold  levels. 
Overall  the  three  techniques  pointed  out  that  65% 
vegetation  cut  is  the  best  management  scheme, 
while  the  next  best  is  shown  to  be  50%  vegetation 
cut.  (Author's  abstract) 
W89-07546 


COLD-SHOCK  RESISTANCE  TO  LARGE- 
MOUTH  BASS,  BLUEGILL,  AND  CHANNEL 
CATFISH, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  6G. 

W89-07547 


PARTIAL  DEFORESTATION  AND  SHORT- 
TERM  AUTOCHTHONOUS  ENERGY  INPUT 
TO  A  SMALL  NEW  ENGLAND  STREAM, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  3B. 
W89-07558 


TREE  STANDS  AND  GROUND  VEGETATION 
IN  TWO  WATERSHEDS  IN  THE  NURMES- 
RESEARCH  AREA 

Joensuu  Forest  Research  Station  (Finland). 
For  primary  bibliographic  entry  see  Field  21. 
W89-07717 


GROUNDWATER  MODEL  OF  CONDITIONS 
IN  LIVERPOOL  SANDSTONE  AQUIFER, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-07463 


TAMPA  HARBOR  PROJECT:  A  MAJOR  MON- 
ITORING SUCCESS, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Marine  and  Estuarine  Protection. 
J.  E.  Amson. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  19,  No 
1  IB,   p  637-646,   November   1988.   4  fig,    11   tab. 

Descriptors:  'Environmental  effects,  'Dredging, 
'Navigation,  'Channel  improvement,  'Project 
planning,  'Environmental  management,  'Monitor- 
ing, Administrative  agencies,  Administrative  regu- 
lations, Environmental  quality,  Waste  disposal, 
Florida,  Judicial  decisions,  Ocean  dumping,  Re- 
generation. 

The  Tampa  Harbor  Project  was  a  major  dredging 
project  for  Tampa,  Florida,  that  widened  and 
deepened  the  existing  shipping  canal.  The  Project 
began  in   1975,  and  was  completed  in   1985.  Ap- 
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proximately  53.5  million  cu  m  of  dredged  material 
were  removed  from  the  existing  channel;  the  ma- 
jority of  the  material  was  placed  adjacent  to  the 
channel.  However,  approximately  6.4  million  cu  m 
were  ocean-disposed.  The  Environmental  Protec- 
tion  Agency   and   the  Corps  of  Engineers  were 
involved  in  all  aspects  of  the  Project,  and  a  number 
of  local  and  State  organizations  were  considerably 
involved  in  portions  of  the  planning  process.  All 
aspects  of  the  Tampa  Harbor  Project  are  reviewed, 
from  the  initial  disposal  operations  at  Site  A,  the 
litigation  initiated  by  Manatee  County,  the  subse- 
quent  trial   and  judicial   outcome,   the  numerous 
surveys  for  an  alternate  disposal  site,  the  formula- 
tion of  the  monitoring  and  management  plans,  the 
selection  of  a  new  disposal  area  at  Site  4,  and  the 
resumption  of  disposal  operations.  Also  discussed 
are  the  scientific  data,  results  and  conclusions  ot 
the  monitoring  operations.  It  was  apparent  that  at 
Sites  A  and  4,  the  disposed  dredge  material  has 
provided  ample  surfaces  for  colonization  by  nu- 
merous sessile  organisms,  in  the  same  manner  as 
artificial  reefs.  The  dredge  material  also  provided 
superb  habitats  and  protective  cover  in  the  inter- 
stices of  the  rocks  and  clay  boulders  for  teleosts 
and  motile  invertebrate  species.  There  is  convinc- 
ing  evidence   that   over   the   next   several   years, 
complete  recovery  of  both  Sites  A  and  4  as  a  coral, 
sponge,  and  fish  habitat  is  highly  probable.  (Fned- 
mann-PTT) 
W89-07843 

HYDROLOGIC  CALIBRATION:  THE  FOR- 
GOTTON  ASPECT  OF  DRAINAGE  DESIGN, 

Debo  and  Associates,  Inc.,  Atlanta,  GA. 

T.  N.  Debo,  and  G.  N.  Small. 

Public  Works  PUWOAH,  Vol.  120,  No.  2,  p  58-59, 

February  1989.  2  fig. 

Descriptors:  "Calibrations,  'Hydrologic  data  col- 
lections, 'Hydrographs,  'Drainage  engineering, 
•Design  criteria,  *Urban  hydrology,  "Urban 
runoff,  Hydrologic  properties,  Hydraulic  design, 
Data  collections,  Streamflow,  Flood  peak,  Catch- 
ment areas,  Flood  routing. 

The  question  of  which  method  of  hydrologic  cali- 
bration should  be  used  for  a  particular  locality  is 
examined.  Before  a  specific  method  can  be  recom- 
mended, several  questions  need  to  be  answered, 
among  them:  will  simple  peak  discharge  estimates 
suffice,  or  will  hydrographs  be  needed;  will  rout- 
ing through  channels  and  reservoirs  be  a  part  ot 
the  final  analysis;  and,  how  difficult  is  the  method 
to  use  and  how  much  judgment  is  involved  in 
applying  the  method  to  an  actual  design.  The  steps 
of  calibration  and  verification  are  reviewed;  these 
include  collection  of  rainfall  and  streamflow  data, 
selection  and  use  of  a  hydrologic  method,  estima- 
tion of  peak  discharges  for  the  watershed  are  esti- 
mated   using   hydrographs,    and   results   obtained 
from   the   hydrologic   method   are   compared   to 
streamflow   data  to   determine   if  the   method   is 
accurately  estimating  peaks,  and  hydrograph  vol- 
umes of  the  watershed.  An  example  calibration  is 
presented,    using    a    USGS    published    study    of 
streams  in  the  Chapel  Hill,  North  Carolina  region. 
It  can  be  seen  from  this  example  that  using  an 
uncalibrated  hydrologic  method  can  result  in  large 
errors  and  very  inconsistent  results.  Locally  used 
hydrologic  methods  should  be  calibrated  before 
these  methods  are  used  for  analyses.  Providing  a 
locally  calibrated  hydrologic  methodology  is  prob- 
ably much  more  important  than  which  methodolo- 
gy is  selected  for  local  application.  (Fnedmann- 
PTT) 
W89-07866 


A  comparative  study  was  conducted  at  three  sta- 
lions  on  a  fourth  order  Nigerian  stream,  the  Ikpoba 
River,  to  evaluate  the  effects  of  road  and  bridge 
construction  on  the  macrobenthic  invertebrates  of 
the  bank-root  biotope.  Siltation  and  sedimentation 
appear  to  be  the  important  factors  affecting  ma- 
croinvertebrates.  At  station  2,  the  construction  site, 
there  was  a  considerable  reduction  in  the  occur- 
rence and  abundance  of  invertebrate  taxa;  different 
groups  of  invertebrates  showed  varying  responses 
to  perturbational  stress.  The  taxa  richness,  general 
diversity  and  evenness  were  also  low.  Irregular 
fluctuations  in  diversity  and  evenness  suggested 
that  the  benthic  community  of  station  2  was  less 
stable  than  those  of  upstream  and  downstream 
stations  The  concentrated  dominance  of  Ephemer- 
optera  and  Coleptera  at  station  2,  despite  low 
diversity,  reflected  the  ability  of  a  few  tolerant  taxa 
to  occur  there  in  high  abundance.  Faunal  compari- 
sons of  the  three  stations  confirmed  the  perturba- 
tional stress  caused  by  construction  activities.  (Au- 
thor's abstract) 
W89-07921 


LAND-USE  AND  WATER  QUALITY  IN  TRIBU- 
TARY STREAMS  OF  LAKE  TAHOE,  CALIFOR- 
NIA-NEVADA, r  ^ 

California  Univ.,  Davis.   Div.  of  Environmental 

Studies. 

E.  R.  Byron,  and  C.  R.  Goldman. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  1,  p  84-88,  January-March  1989.  4  fig,  2 

tab,  42  ref. 

Descriptors:  *Water  quality,  *Eutrophication, 
♦Land  use,  'California,  Nevada,  Eutrophic  lakes, 
Nitrates,  Phosphorus,  Nitrogen,  Suspended  sedi- 
ments, Nonpoint  pollution  sources,  Monitoring, 
Watersheds,  Runoff,  Water  pollution  sources. 

Land  use  and  water  quality  monitoring  data  for  10 
watersheds  of  tributary  streams  to  Lake  Tahoe, 
California-Nevada  were  examined  to  describe  rela- 
tionships   between    watershed    disturbance    and 
water  quality  degradation  from  nonpoint  sources. 
Discharge-weighted  annual  average  concentrations 
of  nitrate  (as  N03-N),  soluble  P,  total  P  and  sus- 
pended sediment  were  plotted  against  the  propor- 
tion of  each  watershed  represented  as  disturbed 
and  imperviously  covered  land  of  various  land-use 
classes.  Comparisons  between  land-use  and  runoff 
water   quality   demonstrated   significant   relation- 
ships between  increased  coverage  and  disturbance 
in  the  watersheds  and  decreased  water  quality.  The 
concentrations  of  N03-N,  total  P,  and  suspended 
sediment  in  the  streams  increased  significantly  with 
the  disturbance  of  high  hazard  lands  (erodible  soils, 
steep  slopes,  stream  environment  zones).  Increased 
disturbance  of  lower  hazard  lands  (less  erodible 
soils)  resulted  in  increases  in  the  concentrations  of 
soluble  and  total  P.  The  patterns  of  significance 
and  slopes  of  the  relationships  demonstrated  in- 
creased nonpoint  source  water  quality  degradation 
with  increased   land   disturbance  in   these   Sierra 
Nevada  watersheds.  (Author's  abstract) 
W89-07987 

RAINFALL  MOVEMENT-A  VALUABLE  COM- 
PLEMENT TO  SHORT-TERM  RAINFALL 
DATA, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 
Engineering.  „..,. 

For  primary  bibliographic  entry  see  Held  ZA. 
W  89-08 127 


•British    Columbia,    •Toxicity,    Organic 
Babine    Lake,    Crustaceans,    Aquatic    enc 
Oxygen    depletion,    Lignins,    Tannins,    In 
wastes,  Bioassay. 

Over  90%  of  the  timber  logged  from  Brii 
lumbia's  forests  is  stored  in  water  en  I 
processing  mills.  When  a  log  storage  fad 
developed  in  a  sheltered  arm  of  Babin 
British  Columbia,  Canada,  there  was 
about  reduced  water  quality  and  localize) 
tion  in  food  supply  for  recently  emerged 
salmon  (Oncorhynchus  nerka)  fry.  wh 
planktivorous  and  littoral.  Experimental  en 
were  used  to  examine  the  effects  of  bark 
treatments  on  water  quality  and  zooplanktt 
ty  in  the  littoral  zone  of  Babine  Lake.  1 
tures  in  the  enclosures  stayed  within  1  C 
cent  lake  temperatures.  Oxygen  saturation 
age  was  reduced  in  the  log  treatment  ei 
compared  to  the  lake  and  controls,  but  to 
degree  in  July  than  in  June.  Oxygen  < 
increased  significantly  with  time  and  ' 
number  of  logs  per  enclosure.  Lignin-tan 
concentrations  of  enclosure  water  increase 
cantly  with  time  and  with  number  of 
treatment.  There  were  no  differences 
June  and  July  experiments  or  between 
spruce  log  treatments.  Juvenile  copepods 
merically  dominant  in  both  the  lake  and  t 
sures,  followed  by  Diaptomus  spp.,  D 
thomasi,  Daphnia  spp.,  and  Bosmina 
adults.  The  initial  densities  of  zooplankt 
enclosures  averaged  30%  lower  than  in 
Zooplankton  abundance  decreased  in  U 
sures  relative  to  control  enclosures  durii 
periments.  Copepod  juvenile  life  stage 
and  copepodites)  were  more  deleteriousl; 
than  adult  zooplankton  and  this  effect  w 
cally  significant  (p  <  0.001).  The  effe 
treatment  on  the  adult  zooplankton  was  n 
cally  significant.  These  log  treatment 
experiments  demonstrate  that  water  qua 
tremely  sensitive  to  log  loading  densitie 
conditions  lethal  for  fish  and  many  inv 
can  be  produced.  (Rochester-PTT) 
W89-08225 

4D.  Watershed  Protection 

SURFACE-WATER    HYDROLOGY 
LITTLE   BLACK    RIVER    BASIN,   M 
AND  ARKANSAS,  BEFORE  WATER-I 
PROVEMENT  PRACTICES, 

Geological  Survey,  Rolla,  MO.  Water 
Div.  _.  . 

For  primary  bibliographic  entry  see  fiei 
W89-07072 

RECONNAISSANCE      ESVESTIGAT] 

SEDIMENT  DISTRIBUTION,  EROS1 

TRANSPORT   IN   THE   UPPER   DE 

RIVER,  DESCHUTES  COUNTY,  ORE 

VEMBER1986, 

Geological  Survey,  Vancouver,  WA. 

sources  Div. 

For  primary  bibliographic  entry  see  I-iel 

W89-07091 


EFFECTS  OF  ROAD  AND  BRIDGE  CON- 
STRUCTION ON  THE  BANK-ROOT  MACRO- 
BENTHIC INVERTEBRATES  OF  A  SOUTH- 
ERN NIGERIAN  STREAM, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 
gy. 

A.  E.  Ogbeibu,  and  R  Victor. 
Environmental  Pollution  ENPOEK,  Vol.  56,  No 
2,  p  85-100,  1989.  4  fig,  4  tab,  52  ref. 

Descriptors:  'Water  pollution  effects,  'Streams, 
•Construction,  •Bridge  construction,  'Road  con- 
struction, 'Invertebrates,  'Nigeria,  'Sedimenta- 
tion, Siltation. 


ENCLOSURE  EXPERIMENTS  TO  TEST  EF- 
FECTS OF  LOG  STORAGE  ON  A  LARGE  SAL- 
MON1D  PRODUCING  LAKE:  WATER  QUAL- 
ITY AND  ZOOPLANKTON  DENSITY, 

British  Columbia  Univ.,  Vancouver. 
E  A  Power. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

1VTIAP  Vol.  23,  No.  3,  p  1578-1585,  October 
1988  2  fig,  2  tab,  25  ref.  Natural  Sciences  and 
Engineering  Research  Council  of  Canada  Grant 
58-345470. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution  effects,   'Zooplankton,   'Lumber   industry. 


EFFICIENT  CONTROL  OF  CROPU 
MENT:  STORM  EVENT  VERSUS  AN 
ERAGE  LOADS, 

Ohio  State  Univ.,  Columbus.  Dept.  ot  / 
Economics  and  Rural  Sociology. 
P.  I.  Wu,  J.  B.  Braden,  and  G.  V.  Johns 
Water  Resources  Research  WRERAt 
No.  2,  p  161-168,  February  1989.  4 
Illinois  Water  Resources  Center  pre 
ILL,  Illinois  Agricultural  Experimi 
projects  330  and  334,  Illinois  Dep 
Energy  and  Natural  Resources  project 

Descriptors:  'Cropland,  'Sedimeti 
♦Storms,  'Cost  analysis,  Watershed  n 

The  sediment  economics  model  is  us 
mine  whether  optimal  responses  of  fan 
straints  on  cumulative  sediment  loads 
land  are  similar  to  or  different  from 
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5  to  constraints  on  episodic  loads.  Stream 
s  are  not  directly  addressed.  Control  costs 
isodic   loads  are   found   to  be  consistently 

than  control  costs  for  the  same  proportion- 
luctions  in  annual  average  loads.  A  shift  of 

emphasis  from  reducing  cumulative  sedi- 
Mds  to  reducing  impacts  from  storm  events 
itail  different  analytical  procedures,  different 
sment  responses,  and  greater  costs.  (Au- 
ibstract) 
7753 


RMINATION  OF  THE  STABILITY  OF 
ES  ON  A  SLOPE  WITH  A  GIVEN  PROB- 
TY  OF  DETACHMENT, 

imary  bibliographic  entry  see  Field  23. 
7961 


,H  EROSION  UNDER  SOLE  AND 
D  CROPPING  SYSTEMS  IN  SOUTH- 
ERN NIGERIA, 

Univ.  (Nigeria).  Dept.  of  Agricultural  En- 
ng- 

inary  bibliographic  entry  see  Field  2J. 
7974 


TS  OF  DETENTION  BASINS  ON  IN- 
lM  SEDIMENT  MOVEMENT, 

nd  Univ.,  College  Park.  Dept.  of  Civil  En- 

ng. 

iloglen,  and  R.  H.  McCuen. 

I  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 

39,  December  30,  1988.  3  fig,  1  tab,  13  ref. 

jtors:  'Detention  reservoirs,  *Sediment 
irt,  'Streams,  'Channel  erosion,  'Erosion 
,  Bed  load,  Flood  peak,  Wash  load,  Deten- 
ne.  Outlets,  Trap  efficiency,  Urban  areas. 

ion  basins,  which  are  designed  to  control 
ischarge  rates,  appear  to  increase  bed  trans- 
tes.  The  effect  of  designing  detention  basins 
trolling  bed-material  loads,  rather  than  peak 
ge  control,  on  both  bed-material  loads  and 
ge  rates  was  evaluated.  The  results  indicate 
:  proper  sizing  of  outlet  structures  of  deten- 
isins  can  reduce  channel  degradation  to 
levels,  as  well  as  control  peak  discharge 
detention  basins  also  serve  to  reduce  wash 
A  method  is  provided  for  sizing  detention 
utlet  structures  so  that  the  detention  time  is 
nt  to  attain  a  preselected  trap  efficiency, 
roni  two  small  watersheds  with  detention 
were  used  to  derive  the  trap  efficiency  and 
an  time  curves.  (Author's  abstract) 
!116 
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ND-WATER  QUALITY  IN  EAST-CEN- 
NEW  JERSEY  AND  A  PLAN  FOR  SAM- 
-  NETWORKS, 

M  Survey,  Trenton,  NJ.  Water  Resources 

mary  bibliographic  entry  see  Field  2F. 


OMIC  COMPARISON  OF  TWO  TYPES 
UTOMATIC    WATERQUALITY    MONI- 

Pcal  Survey,   Columbus,   OH.   Water   Re- 
>Div 

'™ry  bibliographic  entry  see  Field  7B. 

'063 


NNAISSANCE  INVESTIGATION  OF 
2,^SUALITY'  BOTTOM  SEDIMENT, 
™J,*  ASSOCIATED  WITH  IRRIGA- 
URAINAGE  IN  BOWDOIN  NATIONAL 
LIFE  REFUGE  AND  ADJACENT  AREAS 


OF  THE  MILK  RIVER  BASIN,  NORTHEAST- 
ERN MONTANA,  1986-87, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

J.  H.  Lambing,  W.  E.  Jones,  and  J.  W.  Sutphin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   87-4243, 
1988.  71  p,  13  fig,  22  tab,  46  ref. 

Descriptors:  'Bottom  sediment,  'Agricultural 
runoff,  'Montana,  'Aquatic  life,  'Irrigation  effects, 
'Wildlife  habitats,  'Water  pollution  sources, 
'Water  quality,  Sediment  contamination,  Path  of 
pollutants,  Bioaccumulation,  Bowdoin  National 
Wildlife  Refuge,  Milk  River,  Arsenic,  Selenium, 
Uranium,  Vanadium,  Boron,  Cadmium,  Zinc,  Ra- 
diation, Pesticides. 

Concentrations  of  trace  elements,  radiochemicals, 
and  pesticides  in  the  Bowdoin  National  Wildlife 
Refuge  lakes  generally  were  not  substantially 
larger  than  those  in  the  water  supplied  from 
Dodson  South  Canal  or  in  irrigation  drainage. 
Concentrations  of  arsenic  (47  micrograms/L),  ura- 
nium (43  microg/L),  and  vanadium  (51  microg/L) 
in  Dry  Lake  Unit,  and  boron  (1,000  microg/L)  in 
Lake  Bowdoin  were  notably  larger  than  at  other 
sites.  Zinc  concentrations  in  an  irrigation  drain  (56 
microg/L)  and  two  shallow  domestic  wells  (40  and 
47  microg/L)  were  elevated  relative  to  other  sites. 
Concentrations  of  gross  alpha  radiation  (64  pico- 
curies/L)  and  gross  beta  radiation  (71  picocuries/ 
L)  were  elevated  in  Dry  Lake  Unit.  Pesticides 
concentrations  at  all  sites  were  0.08  microg/L  or 
less.  Water  use  guidelines  concentrations  for 
boron,  cadmium,  uranium,  zinc,  and  gross  alpha 
radiation  were  slightly  exceeded  at  several  sites.  In 
general,  trace-constituent  concentrations  measured 
in  the  water  do  not  indicate  any  potential  toxicity 
problems  in  Bowdoin  National  Wildlife  Refuge; 
however,  highwater  conditions  in  1986  probably 
caused  dilution  of  dissolved  constituents  compared 
to  recent  dry  years.  Trace  element  concentrations 
in  bottom  sediments  of  the  refuge  lakes  were  gen- 
erally similar  to  background  concentrations  in  the 
soils.  The  only  exception  was  Dry  Lake  Unit, 
which  had  concentrations  of  chromium  (99  micro- 
grams/g),  copper  (37  microg/g),  nickel  (37 
microg/g),  vanadium  (160  microg/g),  and  zinc 
(120  microg/g)  that  were  about  double  the  mean 
background  concentrations.  The  maximum  seleni- 
um concentration  in  bottom  sediment  was  0.6 
microg/g.  Pesticide  concentrations  in  bottom  sedi- 
ments were  less  than  analytical  detection  limits  at 
all  sites.  With  few  exceptions,  concentrations  of 
trace  elements  and  pesticides  in  biota  generally 
were  less  than  values  known  to  produce  harmful 
effects  on  growth  or  reproduction.  (Lantz-PTT) 
W89-07064 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDUMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  SUN  RIVER  AREA, 
WEST-CENTRAL  MONTANA,  1986-87, 
Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07065 


COMPUTER  PROGRAM  FOR  GEOCHEMICAL 
ANALYSIS  OF  ACID-RAIN  AND  OTHER  LOW- 
IONIC-STRENGTH,  ACIDIC  WATERS, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

P.  A.  Johnson,  and  D.  G.  Lord. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4095A, 
1987.  42p,  5  tab,  34  ref. 

Descriptors:  'Computer  programs,  'Geochemis- 
try, 'Chemical  analysis,  'Water  analysis,  'Acid 
rain,  'Acidic  water,  Hydrogen  ion  concentration, 
Water  temperature,  Dissolved  oxygen,  Iron, 
ARCHEM 

ARCHEM,  a  computer  program  written  in  FOR- 
TRAN 77,  is  designed  primarily  for  use  in  the 
routine  geochemical   interpretation   of  low-ionic- 


strength,  acidic  waters.  On  the  basis  of  chemical 
analyses  of  the  water,  and  either  laboratory  or  field 
determinations  of  pH,  temperature,  and  dissolved 
oxygen,  the  program  calculates  the  equilibrium 
distribution  of  major  inorganic  aqueous  species  and 
of  inorganic  aluminum  complexes.  The  concentra- 
tion of  the  organic  anion  is  estimated  from  the 
dissolved  organic  concentration.  Ionic  ferrous  iron 
is  calculated  from  the  dissolved  oxygen  concentra- 
tion. Ionic  balances  and  comparisons  of  computed 
with  measured  specific  conductances  are  per- 
formed as  checks  on  the  analytical  accuracy  of 
chemical  analyses.  ARCHEM  may  be  tailored 
easily  to  fit  different  sampling  protocols,  and  may 
be  run  on  multiple  sample  analyses.  (Author's  ab- 
stract) 
W89-07082 


SELENIUM  CONCENTRATIONS  IN  LEAF  MA- 
TERIAL FROM  ASTRAGALUS  OXYPHYSUS 
(DIABLO  LOCOWEED)  AND  ATRIPLEX  LEN- 
TIFORMIS  (QUAIL  BUSH)  IN  THE  INTERIOR 
COAST  RANGES  AND  THE  WESTERN  SAN 
JOAQUIN  VALLEY,  CALIFORNIA, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  A.  Izbicki,  and  T.  F.  Harms. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   86-4066, 
1986.  14p,  5  fig,  2  tab,  34  ref. 

Descriptors:  'Bioindicators,  'Bioaccumulation, 
'Selenium,  'Leaves,  'Pollutant  identification,  Cali- 
fornia, Locoweed,  Quail  bush,  San  Joaquin  Valley, 
Chemical  analysis. 

Leaf  material  from  selenium  accumulating  plants 
was  collected  and  analyzed  for  selenium  to  obtain 
a  relative  indication  of  selenium  concentrations  in 
soils  and  identify  sites  suitable  for  further  soil 
study.  Selenium  concentrations  of  14  samples  of 
leaf  material  from  Astragalus  oxyphysus  ranged 
from  0.08  to  3.5  microg/g  dry  weight  and  had  a 
median  concentration  of  0.25  microg/g.  Five  repli- 
cate samples  of  A.  oxyphysus  had  a  mean  selenium 
concentration  of  0.22  microg/g  and  a  standard 
deviation  of  0.07.  Selenium  concentrations  of  17 
samples  of  leaf  material  from  Atriplex  lentiformis 
ranged  from  0.08  to  7.5  microg/g  and  had  a 
median  concentration  of  0.35  microg/g.  As  a  gen- 
eral guideline,  the  National  Academy  of  Sciences 
recommends  a  maximum  safe  tolerance  level  of  2 
microg/g  of  selenium  in  animal  feeds.  One  sample 
of  A.  oxyphysus,  collected  in  the  Panoche  Creek 
drainage,  exceeded  2  mcirog/g.  Three  samples  of 
A.  lentiformis,  collected  in  Klipstein  Canyon, 
Tumey  Fan,  and  Panoche  Fan,  equaled  or  exceed- 
ed 2  microg/g.  These  sites  may  be  suitable.  (Au- 
thor's abstract) 
W 89-07 100 


APPLICATION  OF  TECHNIQUES  TO  IDENTI- 
FY COAL-MINE  AND  POWER-GENERATION 
EFFECTS  ON  SURFACE-WATER  QUALITY, 
SAN  JUAN  RIVER  BASIN,  NEW  MEXICO  AND 
COLORADO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

C.  L.  Goetz,  C.  G.  Abeyta,  and  E.  V.  Thomas. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   86-4076, 
1987.  80p,  34  fig,  12  tab,  25  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Chemical  analysis,  'Coal  mining,  'Environ- 
mental effects,  'Electric  powerplants,  'San  Juan 
River,  New  Mexico,  Colorado,  Potassium,  Dis- 
solved solids,  Suspended  sediment,  Surface  waters, 
Water  quality,  Urbanization. 

Numerous  analytical  techniques  were  applied  to 
determine  water  quality  changes  in  the  San  Juan 
River  basin  upstream  of  Shiprock,  New  Mexico. 
Eight  techniques  were  used  to  analyze  hydrologic 
data  such  as:  precipitation,  water  quality,  and 
streamflow.  The  eight  methods  used  are:  (1)  Piper 
diagram,  (2)  time-series  plot,  (3)  frequency  distri- 
bution, (4)  box-and-whisker  plot,  (5)  seasonal  Ken- 
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dall  test,  (6)  Wilcoxon  rank-sum  test,  (7)  SEASRS 
procedure,  and  (8)  analysis  of  now  adjusted,  spe- 
cific conductance  data  and  smoothing.  Post- 1963 
changes    in    dissolved    solids    concentration,    dis- 
solved potassium  concentration,  specific  conduct- 
ance   suspended  sediment  concentration,  or  sus- 
pended sediment  load  in  the  San  Juan  River  down- 
stream from  the  surface  coal  mines  were  examined 
to  determine  if  coal  mining  was  having  an  effect  on 
the  quality  of  surface  water.  None  of  the  analytical 
methods  used  to  analyzed  the  data  showed  any 
increase    in    dissolved    solids    concentration,    dis- 
solved potassium  concentration,  or  specific  con- 
ductance in  the  river  downstream  from  the  mines; 
some  of  the  analytical   methods  used   showed   a 
decrease  in  dissolved  solids  concentration  and  spe- 
cific   conductance.    Chaco    River,    an   ephemeral 
stream  tributary  to  the  San  Juan  River,  undergoes 
changes  in  water  quality  due  to  effluent  from  a 
power  generation   facility.  The  discharge  in  the 
Chaco  River  contributes  about  1.9%  of  the  aver- 
age annual  discharge  at  the  downstream  station, 
San  Juan  River  at  Shiprock,  NM.  The  changes  in 
water  quality  detected  at  the  Chaco  River  station 
were  not  detected  at  the  downstream   Shiprock 
station.  It  was  not  possible,  with  the  available  data, 
to  identify  any  effects  of  the  surface  coal  mines  on 
water  quality  that  were  separable  from  those  of 
urbanization,  agriculture,  and  other  cultural  and 
natural  changes.  In  order  to  determine  the  specific 
causes  of  changes  in  water  quality,  it  would  be 
necessary  to  collect  additional  data  at  strategically 
located  stations.  (Author's  abstract) 
W89-07106 

REFINEMENT  OF  COLUMN  SETTLING  TEST 
PROCEDURES  FOR  ESTIMATING  THE 
QUALITY  OF  EFFLUENT  FROM  CONFINED 
DREDGED  MATERIAL  DISPOSAL  AREAS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-07140 

VOLUNTEER  LAKE  MONITORING  PRO- 
GRAM, 1986.  VOLUME  II:  NORTHWESTERN 
ILLINOIS  REGION, 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-07166 

CONTAMINANTS  IN  HUDSON-RARITAN  ES- 
TUARY WATER  AND  INFLUENCE  OF  COLD 
STORAGE  UPON  ITS  CHEMICAL  COMPOSI- 

TION>  o  »,-,<■    a    <-t 

National  Marine  Fisheries  Service,  Milford,  CI. 

MilfordLab. 

For  primary  bibliographic  entry  see  Field  SB. 

W89-07171 

TRACE  ORGANIC  COMPOUNDS  IN 
GROUNDWATER:  A  SURVEY  OF  UNPOLLUT- 
ED GROUNDWATER  FROM  THREE  MAJOR 
BRITISH  AQUIFER  SYSTEMS, 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-07193 
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Descriptors.  'Solid  wastes,  'Leaching,  'Atomic 
absorption  spectrophotometry,  'Solid  waste  dis- 
posal, Toxicity,  Heavy  metals,  Inductively  coupled 
plasma  spectrometry,  Symposia,  Fate  of  pollutants. 

Several   commonly    used   leaching   tests   are   dis- 
cussed.  Although   the   EPA   regulatory   tests  are 
most  widely  used,  the  extraction  procedure  and  the 
toxic  characteristic   leaching  procedure  are  also 
discussed.  Because  the  toxic  characteristic  leaching 
procedure  extract  must  be  analyzed  for  a  wide 
variety  of  compounds,  the  analytical  limitations  are 
discussed  with  respect  to  these  extracts.  The  toxic 
characteristic  leaching  procedure,  like  the  extrac- 
tion procedure,  uses  an  aqueous  acetate  system  as 
the  extraction  fluid.  However,  the  character  of  the 
final  extract  is  frequently  dominated  by  the  waste 
itself  For  example,  the  final  pH  may  be  anywhere 
between  2  and   12.   Regardless,  the  extract  will 
contain  a  significant  concentration  of  acetate,  and 
this  fact  introduces  a  new  set  of  problems  with  the 
required  analyses.  To  determine  the  mobility  of 
toxic  heavy  metals,  atomic  absorption  spectrome- 
try was  most  often  used  and  accurate  analyses 
were  entirely  possible.  The  newer  technique  of 
inductively    coupled    plasma    spectrometry,    al- 
though much  less  expensive  than  atomic  absorp- 
tion  spectrometry,   easily   resulted   in   inaccurate 
data.   With   respect  to  volatile  organic  analysis, 
using  the  purge  and  trap  technique,  the  accuracy 
of  the  overall  method  depends  on  the  efficiency  of 
stripping  from  the  water  and  recovery  from  the 
trap  after  heating.  The  problems  associated  with 
the  analysis  of  semivolatile  organics  defy  simple 
solutions.  It  is  clear  that  analysis  of  solid  waste 
extracts  is  not  equivalent  to  analysis  of  normal 
water  samples.  Significant  inaccuracies  may  result 
if  solid  waste  extracts  are  analyzed  as  such.  It  is 
clear  that  close  interaction  between  the  extraction 
and  analysis  personnel  is  required  to  ensure  accu- 
rate  and   precise   results.   (See   also   W89-07234) 
(Miller-PTT) 
W89-07238 

NOAA  GULF  OF  MEXICO  STATUS  AND 
TRENDS  PROGRAM:  TRACE  ORGANIC  CON- 
TAMINANT DISTRIBUTION  IN  SEDIMENTS 
AND  OYSTERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  ot 
Oceanography. 

T.  L.  Wade,  E.  L.  Atlas,  J.  M.  Brooks,  and  M.  C. 
Kennicut.  tnj*!. 

IN-  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  87-87a. 

Descriptors:  'Gulf  of  Mexico,  'Pollutant  identifi- 
cation, 'Trace  levels,  'Distribution  patterns,  'Or- 
ganic compounds,  'Oysters,  'Sediments,  'Sedi- 
ment transport,  Polychlorinated  biphenyls,  Sympo- 
sia, Fate  of  pollutants,  Polycychc  aromatic  hydro- 
carbons, Symposia. 


g.  Concentrations  at   this  high   range 

found  at  one  site;  the  next  highest  ca 

was  4,500  ng/g.  The  PAH  conccntratia 

(105  samples)  ranged  from  below  the  c 

limit  of  20  ng/g  to  a  high  of  16,000 

highest  concentration  was  at  the  same 

highest  sediment   PAH  concentration. 

ment  coprostanol  concentration  ranged 

5,500  ng/g.  Coprostanol  is  a  tracer  : 

waste.  The  lack  of  any  apparent  con 

tween  coprostanol  and  PAH  indicate! 

source  of  the  PAH  is  not  sewage.  In 

the  oysters  were  found  to  accumulate 

hydrocarbons     to     concentrations     I 

higher  than  the  surrounding  sediment. ' 

all  analyses  were  complete,  the  followi 

chlorinated  hydrocarbons  have  been  a 

main  chlorinated  compounds  accumuU 

ters    are    dieldrin,    chlordane    and   r« 

pounds,  DDTs  and  polychlorinated  bi| 

(2)  concentrations  of  chlorinated  hydrt 

ticides  in  sediments  typically  ranged  fn 

1  to  5  ppb,  with  most  sediments  havin| 

ppb.   PCB  concentrations  were  gene 

than  the  pesticides.  (See  also  W89-07; 

PTT) 

W89-07255 


POLLUTION  INVESTIGATION  OF  A  TRIAS- 
SIC  SANDSTONE  AQUIFER:  THE  ROLE  OF 
MINERALOGY, 

Sheffield  Univ.  (England).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07198 

PREPRINTS  OF  PAPERS  PRESENTED  AT 
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For  primary  bibliographic  entry  see  Field  5D. 
W89-07234 


PROBLEMS  IN  THE  ANALYSIS  OF  SOLID 
WASH.  EXTRACTS  DERIVED  FROM  LEACH- 
ING TESTS, 

Oak  Ridge  National  lab.,  TN. 

M    1»   Maskarincc,  and  C   W    Francis. 


During  the  first  of  several  years  of  this  program, 
oyster  and  sediment  samples  were  collected  from 
three  stations  at  each  of  fifty  sites  in  the  Gulf  ot 
Mexico.  Individual  stations  at  each  site  were  from 
100  to  1000  meters  apart.  Known  point-sources  ot 
pollutants  were  avoided.  The  concentrations  of 
polycyclic  aromatic  hydrocarbons,  polychlorinat- 
ed biphenyls,  and  pesticides  were  determined  at 
each  station  within  the  site.  Sediment  grain  size, 
total  organic  carbon  and  coprostanol  concentra- 
tions and  oyster  lipid  weights  were  also  deter- 
mined. To  analyze  organic  compounds  in  the  sam- 
ples a  rigorous  and  lengthy  analytical  protocol 
was  closely  followed.  The  oyster  and  sediment 
samples  were  screened  for  fifteen  chlorinated  hy- 
drocarbon pesticides  and  approximately  90  individ- 
ual polychlorinated  biphenyl  congeners.  The  total 
polycyclic  aromatic  hydrocarbons  concentration  in 
the  sediments  (145  samples)  ranged  from  below  the 
quantitation  limit  of  5  ng/g  to  a  high  of  37,000  ng/ 


ARSENIC  COMPOUNDS  IN  WATE 
GANISMS:  ANALYSIS  AND  TOXIC] 

Texas  A  and  M  Univ.,  College  Stati 

Chemistry. 

K.  J.  Irgolic,  and  T.  R.  Irvin. 

IN:  Preprints  of  Papers  Presented  i 

ACS  National  Meeting.  Vol.  27,  No.  3 

Environmental  Chemistry,  American  ( 

ciety,  Washington,  DC.   1987.  p.  11 

Descriptors:  'Pollutant  identification 
instruments,  'Arsenic  compounds,  '1 
istry,  'Toxicity,  'Chromatography, 
senate,  Water  pollution  effects,  Risl 
Regulations,  Symposia. 

Analytical  methods  that  now  exist 

identification  and  quantification  of 

pounds  in  environmental  samples  a 

The  common  inorganic  forms  of  a 

environment,  arsenite  and  arsenate, 

mined  by  electrochemical  technique 

dride  generation  technique,  and  by 

phic   methods.    Simple   methylated 

pounds  (methylarsonic  acid,  dimeth; 

trimethylarsine  oxide)  can  be  identifu 

fied  by  chromatography  and  by  hy 

tion.  More  complex  and  involatile 

pounds  present  in  nature  (arsenobe 

choline,  arsenoriboses,  arsenolipids) 

chromatography  for  their  detection  i 

tion.  Such  an  analytical  task  has ,  I 

simpler  by  the  use  of  arsenic-specific 

liquid  chromatographs.  These  dete 

emission  spectrometers,  graphite  fi 

absorption  spectrometers)  respond  o 

containing  analytes  and  thus  simphf; 

ogram  and  the  chromatographic  p 

absolute  detection  limits  of  these  mc 

techniques  are  in  the  low  nanograj 

favorable    conditions.    These    met! 

widely  used  to  generate  the  data  ba 

the  scientifically  sound  risk  assessm 

focused  and  effective  regulatory  act 

chromatograph-graphite  furnace  ato 

spectrometer  system  matches  the  a 

from  the  chromatographic  column  v 

tinuously  operating  graphite  furnai 

have  been  developed,  but  a  comnv 

not   available.    An   autosampler  a 

couple  an  liquid  chromatograph  to 

nace  atomic  absorption  spectromete 

assay  system  for  prenatal  toxins  g< 

products  of  engineering  processes  I 

rial  processing  and  manufacture,  S| 

cal  synthesis,  and  fossil  fuel  mimn 

signed.  With  this  assay  system,  the  ] 

tal  toxicants  in  the  environment  ca 

Cost-effective  engineering  practici 

quently  be  devised  that  prevent  ext 

tal  toxic  compounds.  Toxicity  in< 

other  engineering  parameters,  such 

temperature,  in  the  design  of  prodi 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


•tunng    technologies.    (See    also    W89-07234) 

ller-PTT) 
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INONUCLEAR  AND  POLYNUCLEAR  ALU- 
SUM  SPECIATION  THROUGH  DIFFEREN- 
1  KINETIC  REACTIONS  WITH  FERRON, 

.  Ridge  National  Lab.,  TN.  Environmental  Sci- 
■  Div 

primary  bibliographic  entry  see  Field  2K. 
W7271 


iBILITY  OF  ALUMINUM  SPECIES  IN 
IURAL  HELD  AUDIT  SAMPLES:  POSSI- 
•:  APPUCATION  AS  A  QUALITY  CON- 
3L  STANDARD, 

kheed-EMSCO,  Las  Vegas,  NV. 
.  Arent,  and  T.  E.  Lewis. 
Preprints  of  Papers  Presented  at  the    194th 
S  National  Meeting.  Vol.  27,  No.  2.  Division  of 
ironmental  Chemistry,  American  Chemical  So- 
ft Washington,  DC.  1987.  p.  149-150. 

criptors:  'Pollutant  identification,  'Sample 
ervation,  'Natural  waters,  'Acid  rain  effects, 
lality  control,  'Lakes,  Big  Moose  Lake,  Audits, 
mical  speciation. 

stability  of  various  Al  forms  in  natural  field 
it  samples  was  evaluated.  The  objective  of  this 
•riment  was  to  establish  a  reliable  quality  con- 
standard  for  the  measurement  of  inorganic  and 
inically-complexed  monomelic  Al  species.  No 
juate  synthetic  standard  for  organically-corn- 
ed Al  has  been  reported  to  date.  One  particular 
ace  water  which  was  used  as  a  natural  field 
it.  Big  Moose  Lake  (Adirondack  Mountains, 
I,  was  evaluated.  This  natural  audit  sample  was 
:ted  due  to  the  measurable  amounts  of  inorgan- 
md  organic  monomelic  Al  present.  A  large 
imn  of  Big  Moose  Lake  water  was  collected 

shipped  to  a  laboratory  for  processing.  The 
pie  was  filtered  through  a  0.45  micron  filter. 

fiitrate  was  homogenized  and  stored  at  4  C  for 
«quent  aliquot  preparation.  The  Big  Moose 
it  sample  was  analyzed  for  total  and  organical- 
ound  monomelic  Al  concentrations  by  pyro- 
inol  violet  colorimetric  determination  on  a  flow 
:tion  analyzer.  An  analysis  of  the  covariance 

performed  to  determine  if  the  Al  concentra- 

and  speciation  in  the  Big  Moose  audit  sample 
^ged  significantly  over  time  and  to  identify 
ch  type  of  storage  container  was  most  effective 
reserving  sample  stability.  Acceptable  control 
ts  for  each  fraction  were  set  at  +  or  -  10%  of 

mean  Al  concentration.  Over  the  17-day 
od,  both  total  and  organically-complexed 
icmeric  Al  values  were  within  the  10% 
Jow.  These  results  indicate  that  a  natural  audit 
pie  may  be  employed  as  a  quality  control 
dard  for  the  measurement  of  Al  in  this  particu- 

analytical    scheme.     (See    also    W89-07234) 
ller-PTT) 
W7272 


U.UATION  OF  ANALYTICAL  METHOD- 
IGIES  FOR  ALUMINUM  SPECIATION 
•DIES, 

lois  State  Water  Survey  Div.,  Champaign.  Ana- 

»1  Chemistry  Lab. 

L  Amankwah,  E.  C.  Krug,  and  M.  E.  Peden. 
Preprints  of  Papers  Presented  at  the   194th 
>  National  Meeting.  Vol.  27,  No.  2.  Division  of 

ironmental  Chemistry,  American  Chemical  So- 

y.  Washington,  DC.   1987.  p.   151-154,  9  ref. 

criptors:  'Pollutant  identification,  'Chemical 
vsis,  'Acid  rain  effects,  'Aluminum,  Path  of 
iitants,  Youden's  Ruggedness  Test,  Chemical 
nation,  Performance  evaluation,  Surface  water. 

Workshop   on    Analytical    Methodology    and 

|ty  Assurance  Protocols  for  the  National  Sur- 

ater  Study  was  held  in  Denver,  Colorado  to 

*  the  proposed  procedures  for  use  in  a  survey 

among  other  things,  elucidate  the  factors  that 

W  the  availability  of  aluminum  to  aquatic  sys- 

The   workshop    participants    identified    six 

•ods  of  aluminum  speciation  that  have  been 

3  to  quantify  the  various  aluminum  fractions. 


They  recommended  that  a  rigorous  methods  inter- 
comparison  be  conducted  in  order  to  correlate  the 
results  obtained  from  different  procedures  and  to 
help  determine  which  method(s)  is  most  appropri- 
ate for  aluminum  speciation  studies.  The  analytical 
procedures  that  were  identified  include  the  follow- 
ing: (1)  oxine  extraction,  (2)  oxine  extraction  with 
preliminary  dialysis,  (3)  lumogallion  fluorescence, 
(4)  Chelex  resin  batch  ion-exchange,  (5)  pyrocate- 
chol  violet  colorimetry,  and  (6)  bound/free  fluo- 
ride method.  These  procedures  involve  differing 
separation  and  detection  techniques  used  to  pro- 
vide information  on  the  chemical  forms  of  alumi- 
num present  in  freshwater  systems.  The  focus  of 
the  research  plan  is  to  understand  the  variables  that 
affect  aluminum  speciation  and  to  conduct  exten- 
sive laboratory  investigations  to  evaluate  the  meth- 
ods listed.  Preliminary  work  comparing  the  vari- 
ous analytical  methods  has  focused  on  duplicating 
the  procedures  that  have  been  documented  in  the 
literature.  Bias  and  precision  data  have  been  ob- 
tained for  each  method  selected  using  both  analyte 
spikes  of  natural  samples  and  synthetic  solutions. 
Youden's  Ruggedness  Test  is  being  used  to  evalu- 
ate the  method  operating  conditions  that  are  most 
important  to  control  in  order  to  achieve  reliable 
results.  The  concentration  levels  of  interferring 
species  will  be  varied  for  each  method  in  order  to 
develop  a  quantitative  assessment  of  the  magnitude 
of  aluminum  concentration  error  that  can  poten- 
tially be  introduced.  Most  of  the  preliminary  meth- 
ods comparison  work  has  been  carried  out  using 
synthetic  solutions  with  known  concentrations  of 
interfering  species  added  to  evaluate  the  reliability 
of  the  procedure  under  varying  conditions.  (See 
also  W89-07234)  (Miller-PTT) 
W89-07273 


OCCURRENCE  AND  DISTRIBUTION  OF 
VOLATILE  ORGANIC  COMPOUNDS  UNDER 
DIFFERENT  WIND  AND  SAMPLING  CONDI- 
TIONS IN  THE  LOWER  CALCASIEU  RIVER, 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07276 


ENVIRONMENTAL  PROFILE  ANALYSIS, 

GSF-  Institute,  1300  La  Velle  Rd,  Alamogordo, 
NM  88310. 

F.  W.  Korte,  S.  W.  Korte,  and  S.  M.  Norman. 
IN:  Preprints  of  Papers  Presented  at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  193-194. 

Descriptors:  'Environmental  effects,  'Path  of  pol- 
lutants, 'Pollutant  identification,  'Toxicology, 
'Testing  procedures,  Fate  of  pollutants,  Degrada- 
tion, Bioaccumulation,  Hazardous  compounds, 
Animal  physiology,  Microbial  degradation,  Miner- 
alization. 

The  Institute  for  Ecological  Chemistry  (Munich, 
West  Germany)  developed  a  test  system  to  evalu- 
ate the  potential  environmental  hazard  of  chemi- 
cals. This  so-called  'Environmental  Profile  Analy- 
sis' is  a  test  system  for  the  screening  of  chemicals 
for  their  environmental  behavior.  The  test  system 
consists  of  the  following  tests:  (1)  bio-accumulation 
in  algae,  (2)  bioaccumulation  in  fish,  (3)  retention, 
dispersion,  and  excretion  in  rats  (warm-blooded 
animals),  (4)  degradation,  transformation  and  accu- 
mulation in  activated  sludge  (microbial  process), 
and  (5)  photomineralization  (abiotic  process).  A 
series  of  more  than  one  hundred  compounds,  be- 
longing to  widely  different  classes  of  compounds 
and  displaying  widely  different  application  pat- 
terns and  physicochemical  properties,  has  been 
tested  so  far.  The  test  data  for  all  of  the  parameters 
of  the  five  tests  can  be  graphically  presented  creat- 
ing a  profile  of  parameters.  The  profile  of  the 
unknown  materials  is  compared  with  the  profile  of 
compounds  which  are  known  to  impose  a  burden 
on  the  environment.  Potentially  hazardous  material 
is  identified  by  similarities  of  the  profiles  and  addi- 
tional investigations  should  be  performed. 
Through  this  comparison  of  profiles,  the  ecotoxi- 
cological  profile  analysis  allows  a  quick  recogni- 
tion of  potentially  hazardous  chemicals.  (See  also 
W89-07234)  (Miller-PTT) 
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DETERMINATION  OF  AHH-ACTIVE  PCB 
ISOMERS  IN  PCB  MIXTURES  AND  ENVI- 
RONMENTAL SAMPLES, 

National  Fisheries  Contaminant  Research  Center, 
Columbia,  MO. 

T.  R.  Schwartz,  and  L.  M.  Smith. 
IN:   Preprints  of  Papers  Presented  at  the    194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  210-212,  4  ref. 

Descriptors:  'Enzymes,  'Pollutant  identification, 
'Polychlorinated  biphenyls,  'Hydrocarbons,  'Ac- 
tivated carbon,  Chromatography,  Separation  tech- 
niques, Tissue  analysis. 

A  method  based  on  activated  carbon  for  the  deter- 
mination of  17  aryl  hydrocarbon  hydroxylase- 
active  polychlorinated  biphenyls  (AHH-active 
PCBs)  in  environmental  matrices  and  other  materi- 
als is  a  logical  extension  of  other  routine  method- 
ologies for  the  determination  of  polychlorinated 
biphenyls.  Samples  of  tissue  are  first  mixed  and 
blended  with  4-5  times  their  weight  of  anhydrous 
sodium  sulfate.  Reactive  extraction  of  the  tissue 
mixture  is  carried  out  in  a  glass  column  packed 
first  with  20  g  40%  sulfuric  acid-silica  gel,  then  10 
g  potassium  silicate,  and  lastly  with  the  sample/ 
sodium  sulfate  mixture.  Internal  standard,  poly- 
chlorinated biphenyl  isomer  IUPAC  30  (for  isomer 
specific  polychlorinated  biphenyl  analysis)  and/or 
13C-3-3',4,4'-tetrachlorobiphenyl  (for  gas  chroma- 
tography/mass  spectrophotometric  determination 
of  aryl  hydrocarbon  hydroxylase-active  polychlo- 
rinated biphenyls)  are  added  to  the  top  of  the 
column.  Extraction  is  commenced  with  200  ml 
20%  dichloromethane  in  hexane.  After  rotary 
evaporation,  final  enrichment  of  total  polychlori- 
nated biphenyls  is  carried  out  on  a  column  contain- 
ing sulfuric  acid-silica  gel,  over  5.0  g  activated 
silica  gel.  Polychlorinated  biphenyls  are  recovered 
with  43  ml  0.5%  benzene  in  hexane  with  subse- 
quent rotary  evaporation  to  10  ml.  The  resulting 
sample  is  quantitatively  divided  into  two  portions, 
one  for  isomer  specific  method  and  the  other  for 
enrichment  of  aryl  hydrocarbon  hydroxylase- 
active  polychlorinated  isomers.  Separation  of  aryl 
hydrocarbon  hydroxylase-active  isomers  from  the 
total  mixture  of  isomers  is  accomplished  by  appli- 
cation of  the  aliquot  from  silica  gel  procedure  onto 
the  carbon/glass  fibers  column.  The  column  is  then 
washed  sequentially  with  100  ml  each  of  10%  and 
30%  dichloromethane  in  hexane  and  then  in  the 
reverse  flow  direction  with  toluene.  The  bulk  of 
the  polychlorinated  biphenyl  isomers  are  collected 
in  the  first  fraction.  Approximately  50  isomers, 
about  80%  of  which  are  di-ortho  chlorine  substi- 
tuted, are  recovered  in  the  second  fraction  and 
only  the  non-  and  mon-ortho  chlorine  substituted 
isomers  are  recovered  in  the  toluene  fraction.  The 
17  aryl  hydrocarbon  hydroxylase-active  isomers 
are  determined  by  capillary  gas  chromatography/ 
ECD  on  the  second  and  third  fractions  from  the 
carbon  procedure.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07282 


PH    STABILITY    OF    PRECIPITATION    SAM- 
PLES, 

Environmental  Monitoring  and  Services,  Inc.,  Ca- 

marillo,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07283 


RELATIONSHIP  BETWEEN  ORGANIC 
CARBON,  PH,  AND  ALUMINUM  SPECIA- 
TION IN  ACIDIFIED  WATERS  OF  ONTARIO, 

Ontario  Ministry  of  the  Environment,  Dorchester. 
Dorset  Research  Center. 
B.  D.  LaZerte. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  295-298. 

Descriptors:  'Pollutant  identification,  Model  stud- 
ies,   'Hydrogen    ion    concentration,    'Aluminum, 
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•Acidic  water,  'Speciation,  Canada,  Dialysis  spe- 
ciation  method,  Ontario,  Chemical  reactions,  •Or- 
ganic carbon. 

Samples  from  26  different  streams  in  two  catch- 
ments from  the  Muskoka-Haliburton  region  of  On- 
tario, Canada  were  analyzed  for  total  monomeric 
and  organic  monomeric  aluminum  using  an  auto- 
mated catechol  violet  ion-exchange  procedure.  An 
intercomparison  with  the  dialysis  speciation 
method  has  shown  that  the  automated  method 
deviates  by  only  6%  from  an  older  dialysis  specia- 
tion procedure  when  estimating  inorganic  mono- 
meric aluminum.  From  the  inorganic  monomeric 
aluminum  estimates,  pH,  sulfate,  total  fluoride  and 
ionic  strength  estimates  were  made  of  Al(3  +  )■  The 
program  for  calculating  inorganic  monomeric  alu- 
minum speciation  compares  well  with  other  avail- 
able programs.  Because  of  the  poor  predictability 
of  Al(3  +  )  at  low  pHs,  in  organic  rich  waters, 
attempts  have  been  made  to  develop  improved 
models.  The  Backes  and  Tipping  model  predicts 
organically  complexed  aluminum  in  solution  as  a 
function  of  pH,  dissolved  organic  carbon  and  pAl, 
whereas  the  Cronan  model  predicts  pAL  as  a 
function  of  solution  pH  and  the  fractional  loading 
of  the  solid  phase  carboxyl  groups  with  aluminum. 
If  it  is  assumed  that  the  fractional  loading  of  the 
solution  phase  dissolved  organic  carbon  with  alu- 
minum is  the  same  as  that  of  the  solid  phase  then 
the  Cronan  model  should  also  be  applicable  to 
aqueous  phase  measurements.  The  similarity  in 
structure  between  the  models  and  their  relative 
success  in  predicting  p(Org-Al)  or  pAl  suggested 
that  an  additive  log-linear  model  would  be  most 
successful  with  this  database.  The  Cronan  model 
has  the  most  constraints  on  the  parameters  and  was 
the  least  successful  model  in  its  original  form.  (See 
also  W89-07234)  (Miller-PTT) 
W 89-07296 


SEASONAL  VARIATION  OF  SELECTED  HY- 
DROCARBONS, PESTICIDES,  AND  PCBS  IN 
CRASSOSTREA  VIRGINICA  IN  GALVESTON 
BAY, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Oceanography. 

R.  G.  Fox,  T.  L.  Wade,  E.  L.  Atlas,  M.  C. 
Kennicutt,  and  J.  M.  Brooks. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  315-317. 

Descriptors:  *Pollutant  identification,  *Path  of  pol- 
lutants, *Fate  of  pollutants,  *Bays,  'Seasonal  varia- 
tion, "Hydrocarbons,  *Oysters,  Pyrene,  Naphtha- 
lene, Pesticides,  Galveston  Bay,  Texas. 

Concentrations  of  polynuclear  aromatic  hydrocar- 
bons in  oysters  were  determined  seasonally  by 
sampling  three  stations  at  four  sites  in  Galveston 
Bay  (Texas).  The  four  sites  were  Houston  Yacht 
Club,  Todd's  Dump,  Confederate  Reef,  and  Hanna 
Reef.  The  individual  polynuclear  aromatic  hydro- 
carbons measured  were  naphthalene,  2-methyl- 
naphthalene,  1-methylnaphthalene,  biphenyl,  2,6- 
dimethylnaphthalene,  acenaphthene,  fluorene, 
phenanthrene,  anthracene,  1-methylphenanthrene, 
fluoranthrene,  pyrene,  benz(a)anthracene,  chry- 
sene,  benzo(e)pyrene,  benzo(a)pyrene,  perylene, 
and  dibenz(a,h)anthracene.  Pyrene  had  the  single 
highest  value  at  537  ppb,  while 
dibenz(a,h)anthracene  was  never  above  the  limit  of 
the  quantitation  (LOQ  =  20  ppb).  Each  analyte 
was  below  the  LOQ  in  at  least  one  sample.  Fluor- 
anthrene had  the  highest  mean  concentration  over 
the  entire  study  at  129  ppb.  The  mean  concentra- 
tion of  1-methylnaphthalene,  biphenyl,  2,6-dimeth- 
yl-naphthalene,  acenaphthene,  fluorene,  anthra- 
cene, benz(a)anthracene,  benzo(e)pyrene, 
benzo(a)pyrene,  perylene,  and 
dibenz(a,h)anthracene  were  all  below  the  LOQ. 
Total  polynuclear  aromatic  hydrocarbons  ranged 
from  1483  ppb  to  117  ppb  with  an  overall  mean 
value  of  521  ppb.  Houston  Yacht  Club  and  Con- 
federate Reef  showed  I  lie  highest  loads  of  total 
polynuclear  aromatic  hydrocarbons,  while  Todd's 
Dump  and  Hanna  Reef  were  much  lower.  The  two 
more  contaminated  sites  had  finite  variations  in 
total  BlJalyte  concentration  within  the  four  sam- 
pling limes.  Confederate  Reef  oysters  were  very 


high  in  total  polynuclear  aromatic  hydrocarbons 
during  the  cold  months  and  somewhat  lower 
during  the  warmer  months.  Houston  Yacht  Club 
showed  this  effect  to  a  lesser  extent.  Todd's  Dump 
and  Hanna  Reef  total  aromatic  concentrations 
were  less  seasonal.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07303 


COMPOSITION    AND    CONSEQUENCES    OF 
ALUMINUM   IN   WATER  AND  BEVERAGES, 

Bjorksten  Research  Foundation,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-07322 


ANALYSIS  OF  CHLORINATED  BY-PROD- 
UCTS IN  DRINKING  WATER, 

Environmental  Monitoring  and  Support  Lab. -Cin- 
cinnati, OH. 

J.  A.  Hodgeson,  and  A.  L.  Cohen. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  479-482,  1  fig,  10 
ref. 

Descriptors:  *Chlorination,  *Byproducts,  •Pollut- 
ant identification,  *  Drinking  water,  Acetic  Acid, 
Chromatography,  Extractions,  Symposia. 

A  preliminary  procedure  for  the  quantitative  anal- 
ysis of  chlorinated  acetic  acids  was  developed 
which  involves  a  liquid-liquid  extraction  at  low 
pH,  esterification  with  diazomethane,  and  analysis 
by  capillary  column  gas  chromatography  with 
electron  gas  capture  detection.  Previous  investiga- 
tors have  used  similar  procedures  for  chlorinated 
acetic  acids.  The  method  presented  has  also  been 
applied  to  tap  water  samples.  Results  are  also 
reported  for  chloral  hydrate  and  1,1,1-trichloro- 
propanone  because  it  appears  feasible  to  analyze 
for  these  compounds  on  the  same  chromatogram. 
Details  of  further  methods  development  and  more 
complete  data  on  recoveries,  accuracy  and  preci- 
sion and  detection  limits  are  also  included.  Prelimi- 
nary studies  have  been  made  on  the  three  acids  at 
spike  levels  of  5  and  50  microg/L  in  reagent  water. 
The  recoveries  ranged  from  80  to  100%.  Recover- 
ies have  not  yet  been  determined  for  chloral  hy- 
drate and  1,1,1-trichloropropanone.  Further  meth- 
ods development  and  evaluation  activities  planned 
include:  (1)  possible  simplification  of  the  acid  pro- 
cedure, (2)  a  determination  of  which  other  analytes 
may  be  included,  (3)  definitive  studies  on  recover- 
ies, precision,  detection  limits,  stability  and  preser- 
vation, (4)  evaluation  of  techniques  for  the  dihaloa- 
cetonitriles  and,  (5)  participation  in  field  surveys. 
(See  also  W89-07234)  (Miller-PTT) 
W89-07324 


IDENTIFICATION     OF     3-CHLORO-4-(DICH- 
LOROMETHYL)-HYDROXY-2(5H)- 
FURANONE  (MX)  AS  AN  IMPORTANT  MUTA- 
GENIC COMPONENT  OF  DRINKING  WATER, 

Health   Effects   Research    Lab.,    Cincinnati,   OH. 

Toxicology  and  Microbiology  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-07326 


MONOBROMOBIMANE      DERIVATIZATION 

AND    HPLC    SEPARATION    OF    REDUCED 

SULFUR      COMPOUNDS      IN      SEDIMENT 

POREWATERS   AND   ASSOCIATED   SULFUR 

OXIDIZING  MOLLUSCS, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 

Marine  Biology  Research  Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07331 


DETERMINATION  OF  THE  BIOAVAILABLE 
FRACTION  OF  HEAVY  METALS  IN  WATER, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Sutherland     (Australia).     Div.     of 

Energy  Chemistry. 

T.  M.  Florence. 

IN:    Preprints   of   Papers   Presented   at    the    194th 

ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 

Environmental  Chemistry,  American  Chemical  So- 


ciety, Washington,  DC.  1987.  p.  557-5 
tab,  6  ref. 

Descriptors:  'Separation  techniques,  • 
lity,  'Water  pollution,  'Pollutant  id 
•Heavy  metals,  'Natural  waters,  Elec 
Chelating  resin  chromatography,  Dialy 
tration,  Toxicity,  Symposia. 

For  determination  of  the  bio-available 

heavy  metals  in  waters,  a  variety  of  ph 

ical    methods   have   been    investigated 

electroanalysis,    chelating   resin   chror 

dialysis,  ultrafiltration,  and  liquid-liquk 

Computer  modeling  can  also  be  used  il 

is  a  well-defined  experimental  water 

elements,  such  as  Ca  and  Mg,  are  be 

For  trace  metals  in  natural  waters,  ho\ 

puter  modeling  is  of  limited  use  becaus 

and  concentrations  of  the  dominant 

usually  unknown.  The  most  bioavailab 

form  of  a  heavy  metal  is  the  free  met 

troanalysis  is  a  powerful  technique  for 

trace  element  speciation  and  can  be 

about  30  elements.   Labile  metal  con 

metal   ion   and   metal   that   can  disso 

electrochemical  double  layer  from  coi 

colloidal  particles  and,  hence,  be  depi 

mercury   electrode.    For   natural   wa 

stripping   voltammetry   in   the   techni 

used,  and  it  has  been  applied  to  labile 

urements  of  Cu,  Pb,  Cd,  Zn,  Mn,  Cr,  T 

A  vexing  problem  is  the  use  of  ancx 

voltammetry  for  lability  measuremen 

waters  is  the  adsorption  of  organic  rr 

electrode.  Fouling  of  the  electrode 

material  interferes  with  the  depositi 

ions  and  leads  to  erroneously  low  lab 

A  very  convenient   ion  exchange  te 

determining  the  toxic  fraction  of  copp 

waters  has  recently  been  reported.  A 

column  of  chromatographic-grade  cati 

resin  with  aluminum  hydroxide  precip 

the  resin  pores  removes  a  fraction  of 

both  seawater  and  freshwater  that  is 

toxic  fraction.  The  column  can  be  uset 

labile  copper  in  a  continuous  flow  sys 

in    situ    monitoring    instrument.    T) 

copper  can  be  eluted  from  the  column 

diethylenetriamine   pentaacetic   acid, 

moving  aluminum  or  affecting  colu: 

ance.  In  addition,  lipid-soluble  copp< 

are  adsorbed  quantitatively  on  the  coli 

be   selectively   eluted   with   methane 

W89-07234)  (Miller-PTT) 

W89-07335 


EVALUATION    OF    HEMATOLOi 
RAMETERS  AND  GILL  ATPASE 
TORS  OF  CADMIUM  EXPOSUR1 

Northeast   Louisiana   Univ.,   Monrof 

Pharmacy. 

W.  H.  Benson,  C.  F.  Watson,  K.  N.  B: 

A.  Stackhouse. 

IN:  Preprints  of  Papers  Presented 

ACS  National  Meeting.  Vol.  27,  No.  i 

Environmental  Chemistry,  American 

ciety,  Washington,  DC.   1987.  p.  56 

Descriptors:  'Blood,  'Enzymes,  *Po 
fication,  'Bioassay,  'Water  pollution 
mium,  'Fish,  'Gills,  Population  expos 
logical  parameters,  Fathead  minnc 
Bluegills,  Adenosine  triphosphate,  P 
ants,  Bioaccumulation,  Symposia. 

The  use  of  selected  hematological  pi 
gill  adenosine  triphosphate  (ATPase 
indicators  of  trace  metal  exposure  to 
nisms  was  investigated.  The  compar 
of  gill  ATPase  was  evaluated  in  fatr 
(Pimephales  promelas),  golden  shi 
gonus  chrysoleucas)  and  bluegill  sun 
macrochirus)  exposed  to  0,  1,  10,  an 
Cd/liter.  Exposure  of  these  teleosts 
for  48  hours  resulted  in  a  concern 
increase  in  cadmium  gill  content 
response  in  gill  ATPase  activity  of 
species  also  was  observed.  Basal  N 
activity  was  lowest  in  golden  shinei 
moles  Pi/mg  protein/hr)  and  high< 
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i  (1.46  micromoles  Pi/mg  protein/hr).  While 
ulation  of  Na/K  ATPase  activity  was  ob- 
I  at  an  exposure  concentration  of  1  microg 
er  in  the  fathead  minnow  and  bluegill  sun- 
ihibmon  of  enzymatic  activity  was  observed 
;her  exposure  concentrations  (10  and  100 
j  Cd/liter).  Gill  Na/K  ATPase  activity  in 
i  shiner  was  not  significantly  influenced  by 
tun  exposure.  The  observed  insensitivity  of 
se  in  shiner  appeared  related  to  background 
cumulated  concentrations  of  cadmium  in  gill 
(See  also  W89-07234)  (Miller-PTT) 
7336 


)F  A  DIFFUSION  SCRUBBER  AND  CON- 
NS LIQUID  PHASE  ANALYSIS  FOR 
DETERMINATION  OF  SUB-PPBV 
LS  OF  FORMALDEHYDE,  HYDROGEN 
X1DE  AND  SULFUR  DIOXIDE, 
Tech  Univ.,  Lubbock.  Dept.  of  Chemistry 
ochemistry. 
tasgupta. 

reprints  of  Papers  Presented  at  the  194th 
National  Meeting.  Vol.  27,  No.  2.  Division  of 
inmental  Chemistry,  American  Chemical  So- 
Washington,  DC.  1987.  p.  608-611,  4  fig,  9 

ptors:  'Measuring  instruments,  *Air  pollu- 
'Water  pollution,  'Pollutant  identification, 
r  compounds,  *Acid  rain,  Formaldehyde, 
gen  peroxide,  Diffusion  scrubber,  Liquid 
analyzer,  Symposia,  Air-water  interfaces, 
dioxide,  Detection  limits. 

rane-based  diffusion  scrubbers  have  been  de- 
ll to  determine  levels  of  trace  atmospheric 
such  as  formaldehyde,  hydrogen  peroxide 
ilfur  dioxide.  These  devices  represent  an 
nterface  between  a  gaseous  sample  and  a 
wus  liquid  phase  analyzer.  Specific  fluoro- 
analytical  procedures  for  these  gases  have 
|  been  developed  and,  coupled  to  the  diffu- 
crubber,  easily  yield  sub-ppbv  detection 
The  heart  of  the  diffusion  scrubber  is  a 
'  bore  thin  wall  porous  inert  membrane  tube 

is  filled  with  a  nylon  monofilament  or 
fiber  to  reduce  the  bore  volume.  The  fila- 
Jled  membrane  tube,  concentrically  dis- 
within  a  Teflon  tube,  constitutes  the  diffu- 
crubber.  In  operation,  sample  air  flows 
h  the  pores  of  the  membrane  into  the  scrub- 
lU'd  flowing  countercurrent  through  the 
sf  the  membrane  tube.  Suitable  fluorogenic 
ts  that  reach  specifically  with  the  analyte  of 
t  are  then  added  to  the  scrubber  effluent 
[ream  and  the  fluorescent  product  is  moni- 
iy  a  fluorometer.  For  formaldehyde,  water  is 
s  the  scrubber  solution  and  Nash  reagent 
nium,  acetate,  acetic  acid  and  acetylace- 
l  added  to  the  scrubber  effluent.  For  hydro- 
roxide,  water  is  used  as  the  scrubber  liquid. 
Ifor  dioxide,  a  very  dilute  solution  of  formal- 
:  is  used  as  the  scrubber  solution.  The  air 
ig/calibration  portion  of  all  three  instru- 
is  the  same.  By  using  teflon  solenoid  valves 

id  by  a  microprocessor  governed  timer, 
trument  samples  either  ambient  air,  zero  air 
libration  source  containing  a  known  concen- 

of  the  analyte  gas.  All  three  instruments 
*en  extensively  field  tested  and  detection 
we  quoted.  (See  also  W89-07234)  (Miller- 
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HS  OF  CHEMICAL  EQUILIBRIA  AND 
TC5  ON  THE  BIOAVAILABILITY  AND 
JTY  OF  CADMIUM  TO  RAINBOW 
T, 

do  Div  of  Wildlife,  Fort  Collins. 

Javies,  and  W.  C.  Gorman. 

reprints  of  Papers  Presented  at  the    194th 

•laiional  Meeting.  Vol.  27,  No.  2.  Division  of 

inmental  Chemistry,  American  Chemical  So- 

Wasnington,  DC.  1987.  p.  646-650,  2  tab,  5 


Ptors:  'Pollutant  identification,  'Bioassay, 
ty,  'Cadmium,  'Trout,  Bioavailability, 
Chemical  reactions,  Equilibrium,  Anodic 
»g  voltammetry,  Alkaline  water. 


The  use  of  differential  pulse  anodic  stripping  vol- 
tammetry was  investigated  as  a  means  of  measur- 
ing the  toxic  fraction  of  cadmium  in  waters  of  low 
(25  mg/L)  and  high  (220  mg/L)  alkalinity,  as 
CaC03,  which  represents  a  range  characteristic  of 
many  natural  waters.  The  aim  of  this  research  was 
to  see  if  what  appeared  to  be  chemically  labile  or 
free  cadmium  in  laboratory  studies,  as  determined 
by  differential  pulse  anodic  striping  voltammetry, 
was  the  same  fraction  of  cadmium  that  was  toxic  to 
fish  in  toxicological  studies.  Chemical  experiments 
were  conducted  to  determine  the  time  required  for 
cadmium  activity  to  reach  equilibrium  upon  being 
added  as  cadmium  sulfate  to  a  hard,  alkaline  water. 
Chemical  equilibrium  was  reached  after  48  hours 
as  determined  by  stabilized  cadmium  activity, 
measured  by  differential  pulse  anodic  stripping  vol- 
tammetry. In  performing  toxicity  tests,  toxicolo- 
gists  have  generally  assumed  relatively  instantane- 
ous kinetics  and  equilibrium  in  their  bioassay  sys- 
tems. These  data  demonstrated  that  chemical  equi- 
librium is  not  instantaneous  and  might  significantly 
affect  bioassay  results.  The  chronic  values  derived 
for  labile  cadmium  in  aged  hardwater  experiments 
are  identical  to  those  derived  for  labile  cadmium  in 
relatively  non-complexing  softwater  experiments 
even  though  the  waters  differed  greatly  in  com- 
plexing  capacity  and  the  presence  of  ligands. 
Therefore,  these  experiments  demonstrate  that  dif- 
ferential pulse  anodic  stripping  voltammetry  can 
be  used  to  measure  the  concentrations  of  biologi- 
cally available  and/or  toxic  concentrations  of  cad- 
mium irrespective  of  the  different  complexing  ca- 
pacities of  natural  waters.  They  also  reveal  that 
chemical  kinetics  and  the  time  to  achieve  chemical 
equilibrium  can  affect  bioassay  results,  which 
should  be  considered  in  laboratory,  field  and  efflu- 
ent bioassays.  (See  also  W89-07234)  (Miller-PTT) 
W89-07358 


SULFUR  STABLE  ISOTOPIC  COMPOSITIONS 
AS  INDICATORS  OF  ACID  DEPOSITION  HIS- 
TORIES IN  LAKES, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 
B.  Fry,  and  A.  Giblin. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1987.  p.  673-674,  2  fig. 

Descriptors:  'Water  pollution  sources,  'Sediments, 
'Sulfur  cycle,  'Lake  sediments,  'Acid  rain,  Pyrite, 
Sulfates. 

The  sulfur  chemistry  of  lake  sediments  that  record 
changes  in  sulfur  deposition  histories  were  studied; 
percent  sulfur,  sulfur  in  organic  and  inorganic  frac- 
tions, and  34S/32S  isotopic  compositions  were 
measured.  Initial  findings  show  that  pyrite  (FeS2) 
is  a  major  component  of  many  recent  lake  sedi- 
ments. Pyrite  is  formed  in  the  high-iron  lake  sedi- 
ments where  anaerobic  sulfate  reducing  bacteria 
actively  produce  sulfides.  Sulfate  levels  are  a  key 
in  determining  the  activities  of  these  bacteria,  and 
the  recent  sulfate  increases  are  sufficient  to  cause 
widespread  stimulation  of  sulfide  production  in 
many  lake  sediments.  Isotopic  fractionation  during 
sulfate  reduction  causes  sulfides  to  be  depleted  in 
34S  and  have  low  delta  34S  values.  Addition  of 
sulfides  to  sediments  increases  total  %S,  amounts 
of  inorganic  sulfur  species  (FeS,  FeS2,  H2S)  and 
results  in  shifts  toward  lower  delta  34S  values. 
These  changes  were  used  to  estimate  historical  and 
contemporary  contributions  to  the  sulfur  record  in 
sediments.  The  focus  is  on  lakes  remote  from 
smelters  and  other  local  sources  of  anthropogenic 
sulfur.  Ores  from  such  lakes  show  considerable 
variation  in  sediment  delta  34S  and  %S  profiles 
even  when  sulfate  loading  histories  are  similar. 
This  heterogeneity  suggests  that  the  sulfate  reduc- 
tion process  varies  between  lakes.  It  is  possible  that 
ongoing  sulfate  reduction  adds  sulfur  to  older  por- 
tions of  sediment  cores,  overprinting  the  historical 
record  with  a  contemporary  pattern  of  S  accumu- 
lation. (See  also  W89-07234)  (Author's  abstract) 
W89-07366 


SELECTIVE  EXTRACTIONS  OF  SEDIMENTS: 
PROBLEMS  AND  PROGNOSIS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 


try. 

C.  F.  Bauer,  and  C.  Kheboian. 
IN:   Preprints  of  Papers  Presented   at   the    194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  735-736,   1   tab. 

Descriptors:  'Pollutant  identification,  'Extraction, 
'Sediments,  'Trace  elements,  Resins,  Chemical 
analysis,  Copper,  Lead,  Zinc,  Nickel. 

To  evaluate  current  extraction  methods  and  to 
improve  upon  their  shortcomings,  model  sediments 
were  developed  and  novel  extraction  procedures 
were  investigated.  Sequential  extraction,  involving 
multiple  selective  reagents  applied  sequentially, 
was  the  focus.  Major  geochemical  phases  of  an 
aquatic  sediment  were  synthesized  and  character- 
ized by  x-ray  diffractometry  and  scanning  electron 
microscopy.  A  specific  trace  element  was  doped 
into  each  phase  by  adsorption  or  coprecipitation, 
content  being  established  by  atomic  absorption. 
The  doped  phases  were  combined  (comprising  the 
model  sediment)  and  extracted  using  the  popular 
Tessier  sequential  procedure  which  distinguishes 
binding  in  five  fractions:  (1)  exchangeable,  (2)  car- 
bonate, (3)  oxide,  (4)  organic/sulfide  and  (5)  sili- 
cate. Extracts  were  analyzed  by  either  atomic  ab- 
sorption or  inductively  coupled  plasma  emission 
spectroscopy.  There  is  an  important  inconsistency 
in  results  which  can  be  explained  in  terms  of 
redistribution-the  reassociation  of  trace  elements 
with  undissolved  sediment  phases.  One  way  of 
circumventing  this  limitation  is  to  introduce  a 
scavenger  phase  to  the  extraction  system  to  out- 
compete  the  residual  sediment  substrates  for  the 
solubilized  elements.  The  scavenging  material 
chosen  was  poly(dithiocarbamate)  resin,  which  is 
selective  for  transition  metal  ions.  The  resin  is 
isolated  and  placed  in  a  dialysis  bag  and  placed 
into  the  extraction  system.  After  the  appropriate 
extraction  duration,  the  dialysis  bag  is  removed. 
The  resin  is  digested  completely  and  this  solution  is 
analyzed.  To  evaluate  this  approach,  a  calcite 
phase  doped  with  Cu,  Ni,  Pb  and  Zn  was  extract- 
ed. All  extractions  were  performed  in  the  presence 
of  goethite  as  a  readsorption  substrate.  Results 
indicate  that  the  resin  is  an  effective,  but  not  neces- 
sarily complete,  scavenger.  Thus,  resin  chelation 
may  be  an  effective  approach  for  limiting  read- 
sorption during  extractions.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07378 


APPLICATION  OF  GENE  PROBES  TO  THE 
DETECTION  OF  ENTEROVIRUSES  IN 
GROUNDWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 
Immunology. 

A.  B.  Margolin,  K.  J.  Richardson,  R.  Deleon,  and 
C.  P.  Gerba. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  747-748,  6  ref. 

Descriptors:  'Drinking  water,  'Groundwater  pol- 
lution, Pollutant  identification,  'Viruses,  'Entero- 
viruses, Water  sampling,  Gene  probes,  Wells. 

One  of  the  most  immediate  applications  of  gene 
probes  in  virus  monitoring,  the  testing  of  non- 
disinfected  groundwater  supplies,  is  discussed. 
Such  supplies  should  not  contain  enteric  viruses 
nor  do  they  have  a  likelihood  of  containing  infec- 
tious virus.  Gene  probes  of  poliovirus  type  1  and 
hepatitis  A  virus  have  been  employed  to  screen 
groundwater  supplies  quickly  for  enteroviruses. 
All  samples  collected  were  assayed  on  the  BGM 
cell  line  to  determine  the  effectiveness  of  the  gene 
probes  in  enterovirus  detection  in  water.  More 
than  50  groundwater  wells  were  tested  and  entero- 
virus was  found  in  almost  30%  of  the  samples. 
Many  of  the  samples  did  not  contain  coliform 
bacteria  and  several  were  used  as  a  source  of 
drinking  water.  All  samples  that  were  positive  in 
cell  culture  were  also  positive  by  gene  probe  anal- 
ysis. In  three  cases,  gene  probe  analyses  were 
positive  but  viruses  were  not  detected  by  cell 
culture.  This  could  be  due  to  the  failure  of  viruses 
in  the  sample  to  grow  in  the  selected  cell  line,  the 
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inactivation  of  the  viruses,  or  false  positive  results. 
Since  all  three  samples  were  known  to  be  influ- 
enced by  septic  tank  contamination,  the  first  two 
explanations  seem  more  likely.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07382 


PREDICTING  CUPRIC  ION  ACTIVITIES  IN 
NATURAL  WATERS  USING  A  TWO  DIS- 
CRETE BINDING  SITES  COMPUTER  MODEL, 

Universidade  Estadual  de  Campinas  (Brazil).  Inst. 

de  Quimica. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07399 


TRACE  METAL  LABILITY  AT  MULTIPLE 
TIME  RESTRAINTS  USING  A  CONTROLLED 
FLOW  RATE  CHELEX  COLUMN  TECH- 
NIQUE, 

Bureau  of  Reclamation,  Denver,  CO. 
D.  Craft. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  841-843,  9  ref. 

Descriptors:  *  Water  analysis,  *Path  of  pollutants, 
•Bioavailability,  *Trace  metals,  'Natural  waters, 
Column  residence  time,  Lability,  Column  methods, 
Mine  drainage,  Rocky  Mountains. 

A  simple  modification  to  the  gravity-flow  Chelex 
column  methods,  which  uses  a  peristaltic  pump  to 
precisely  control  column  residence  time  (tr)  allows 
measurement  of  labile  metal  at  many  values  of  tr 
and  provides  considerably  more  detailed  informa- 
tion on  the  behavior  of  trace  metals  in  natural 
waters.  Trace  metal  lability  data  for  several  West- 
ern United  States  waters  are  presented  along  with 
the  results  of  an  experiment  that  compared  four, 
slightly  different,  waters  using  measurement  of  la- 
bility at  4  values  of  tr  for  each  water.  Data  demon- 
strate the  precision  and  ease  of  use  associated  with 
the  controlled-flow  rate  column  method.  The  anal- 
ysis of  post-column  samples,  rather  than  attempt- 
ing to  recover  metals  from  the  Chelex  resin,  mini- 
mizes problems  due  to  contamination  and  allows 
the  elution  of  multiple  samples  when  waters  are 
similar.  Lability  data  determined  at  single  tr  values 
are  presented  for  two  typical  mine  drainage  waters 
from  the  Rocky  Mountain  region,  and  anaerobic 
reducing  water  from  sediment-water  microcosms. 
Data  from  the  microcosms  indicate  that  trace 
metals  are  less  labile  under  reducing  conditions 
despite  increases  in  total  metal  concentrations. 
Single  tr  lability  data  for  several  different  bioassay 
waters  indicate  some  of  the  problems  in  comparing 
continuous  water  concentration  variables  with  de- 
rived toxicological  parameters  such  as  the  LC-50, 
and  the  need  for  measurement  of  lability  at  multi- 
ple tr  values,  especially  at  tr  <  1  s.  Data  from  the 
South  Platte  River  experiment  show  that  the  multi- 
ple tr  lability  provides  considerably  more  informa- 
tion on  the  lability  behavior  of  trace  metals.  For 
those  metals  that  reach  100%  labile  metal  within 
the  tr  range  and  for  this  particular  experiment,  the 
derived  functions  represent  cumulative  population 
distributions  for  labile  metal.  Clear  differences 
could  easily  be  distinguished  for  lability  behavior 
between  upstream  and  downstream  South  Platte 
River  water.  (See  also  W89-07234)  (Miller-PTT) 
W89-07401 


METALLOTHIONEIN  IN  BROOK  TROUT 
(SALVELINUS  FONTINALIS)  AS  A  BIOLOGI- 
CAL INDICATOR  OF  CADMIUM  STRESS, 

National  Fisheries  Contaminant  Research  Center, 
Columbia,  MO. 

S.  J.  Hamilton,  and  P.  M.  Mehrle. 
IN:   Preprints  of  Papers   Presented   at   the    194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  844-846. 

Descriptors:  *Water  pollution  effects,  'Pollutant 
identification,  *Metallothionein,  "Trout,  •Cadmi- 
um, •Bioindicators,  Stress,  Toxicity,  Tissue  analy- 
sis. 

A  cadmium-saturation  technique  for  quantifying 
metallothionein  in  mammalian  tissues  was  evaluat- 


ed for  use  with  fish  tissue.  The  method  gave  pre- 
cise measurements  of  metallothionein  concentra- 
tions when  aliquots  of  liver  homogenate  which 
were  analyzed  separately  were  quantified  by 
atomic  absorption  or  radiometric  measurements. 
Two  to  four  times  more  cadmium  and  metalloth- 
ionein concentrated  in  the  liver  of  treated  fish  than 
in  the  kidney.  Evaluation  of  the  cadmium-binding 
capacity  of  metallothionein  in  various  concentra- 
tions of  homogenized  tissue  showed  a  linear  re- 
sponse between  the  amount  of  cadmium  bound  and 
the  tissue  concentration.  Intraperitoneal  adminis- 
tration of  cadmium  completely  displaced  copper 
and  zinc  from  metallothionein  in  liver  of  treated 
fish;  cadmium  concentrations  in  liver  determined 
by  the  quantitation  of  cadmium-saturated  metal- 
lothionein and  of  unsaturated  metallothionein  were 
nearly  identical.  Two  chronic  toxicity  studies  were 
conducted  with  early  life  stages  of  brook  trout  to 
evaluate  the  measurement  of  metallothionein  as  an 
indicator  of  cadmium  stress;  one  with  exposure  to 
low  cadmium  concentrations  and  the  second  with 
high  cadmium  concentrations.  The  presence  of  free 
cadmium  in  tissues  of  fish  from  all  exposures  sug- 
gests that  metallothionein  was  not  saturated  with 
cadmium  before  the  appearance  of  pathological 
effects  (such  as  the  reduced  survival)  and  thus 
conflicts  with  the  spillover  hypothesis.  The  spill- 
over hypothesis  states  that  pathological  effects 
occur  when  metallothionein  becomes  saturated  by 
a  metal  and  excess,  unbound  metals  spill  over  into 
their  cellular  compartments.  The  hypothesis  does 
not  account  for  the  interrelation  between  the  abun- 
dance of  various  metals  or  their  relative  binding 
affinities  for  metallothionein.  The  large  discrepan- 
cy between  the  potential  binding  capacity  of  metal- 
lothionein in  the  liver  and  kidney  and  the  amount 
of  cadmium  bound  to  it  in  an  unsaturated  condition 
suggest  the  presence  of  substantial  amounts  of 
metals  other  than  cadmium.  The  spill  over  hypoth- 
esis should  be  redefined  as  a  continuum  of  toxic 
responses  to  varying  balances  between  the  relative 
abundance  of  metals  available  for  binding  to  metal- 
lothionein and  their  respective  binding  affinities  for 
metallothionein.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07402 


SIMULTANEOUS  XAD-2  RESIN  EXTRACTION 
AND  HIGH-RESOLUTION  ELECTRON-CAP- 
TURE GAS  CHROMATOGRAPHY  OF  CHLO- 
RINE-CONTAINING HERBICIDES  IN  WATER 
SAMPLES, 

Kitakyushu    Municipal     Inst,    of    Environmental 
Health  Sciences  (Japan). 
M.  Ishibashi,  and  M.  Suzuki. 

Journal  of  Chromatography  JOCRAM,  Vol.  456, 
No.  2,  p  382-391,  December  16,  1988.  5  fig,  2  tab, 
10  ref. 

Descriptors:  'Separation  techniques,  *Chemical 
analysis,  *Resins,  *Gas  chromatography,  'Water 
analysis,  *Pesticides,  'Herbicides,  'Pollutant  iden- 
tification, Organic  insecticides,  Resolution,  Rivers. 

Monitoring  of  chlorine-containing  herbicides 
(CCHs)  in  river  water  and  tap  water  samples  is 
important  for  assessing  environmental  pollution  by 
these  CCHs,  but  as  yet  little  information  has  been 
obtained  on  the  simultaneous  determination  of 
CCHs.  Information  on  extraction  of  the  herbicides 
butachlor,  chlormethoxynil  and  bifenox  with 
XAD-2  resin  is  described.  In  addition,  three  chemi- 
cally bonded  fused-silica  capillary  columns  (CB- 
FSCs),  OV-17,  OV-1701  and  SE-52,  were  tested 
for  the  separability  of  28  organochlorine  insecti- 
cides (OCIs)  and  related  compounds.  Excellent 
resolution  was  achieved,  especially  with  OV-17 
CB-FSC.  The  simultaneous  determination  of 
CCHs  was  also  shown  to  be  possible  using  GC- 
ECD  with  CB-FSCs,  which  can  resolve  CCHs 
from  the  co-extractives  without  any  clean-up.  In 
field  experiments,  CCH  residues  in  river  surface 
water  (Onga  River,  Japan)  could  be  identified  and 
determined  using  the  present  methodology  Resi- 
dues of  butachlor  and  chlormethoxynil  could  be 
detected,  in  addition  to  hexachlorocyclohexane 
isomers,  oxadiazon  and  CNP.  (VerNooy-PTT) 
W89-07420 


COMBINATION   OF  THIN-LAYER  CHROMA- 
TOGRAPHY  AND  INI  RARE!)  SPECTROSCO- 


PY  IN   THE   ANALYSIS   Of    WATER. 

WATER  AND  SLUDGE:  AN  INTROE 

((COMBINATION     DL'NNSCHICHT-C 

KH.RAPHIE/IR-SPEKTROSKOPIE   I 

ANALYSE       VON        WASSER,       AB' 

SCHLAMM    UND    ABFALL:    LINK 

RUNG), 

Bundesanstalt     fuer     Gewaesserkunde, 

(Germany,  F.R.). 

H.  Hellmann. 

Fresenius    Zeitschrift    fuer    Analytisch* 

ZACFAU,  Vol.  332,  No.  5,  p  433-440,  1 

1988.  5  fig,  1  tab,  25  ref.  English  summar 

Descriptors:  'Chemical  analysis,  'Wate 
•Wastewater  analysis,  'Sludge,  'Thin  li 
matography,  'Infrared  spectroscopy,  ! 
Sample  preparation,  Spectral  analysis,  M 
Biodegradation. 

Numerous  groups  of  non-polar  to  p 
pounds  occurring  in  water,  wastew 
sludges  or  sediments  can  be  prepared  f< 
spectroscopy  by  using  thin-layer  chrom 
with  selected  mobile  phases.  The  require 
of  5  to  100  microg  of  substance  to  be  ana 
be  isolated  on  layers  of  silica  gel  by  use 
tage  chromatography.  Examples  are  u: 
scribe  the  technique  and  the  interpretati 
mal  spectra.  In  addition  to  substances 
aquatic  environment,  metabolites  fron 
chemical  degradation  of  commercial 
(e.g.,  detergents)  and  single  compounds 
factants)  are  also  included  in  the  examp 
tematic  summary  of  the  results  of  2( 
experience  with  the  combination  of 
chromatography  and  infrared  spectroso 
sented.  (Author's  abstract) 
W89-07455 


GUIDE  TO  THE  CONTROL  OF  WAT 

ITY    DETERIORATION    IN    DISTI 

SYSTEMS:  2.  DEVELOPMENT  OF 

BUTION    SYSTEM    MONITORING 

COL, 

Missouri  Univ. -Columbia.  Dept.  of  Civi 

ing. 

For  primary  bibliographic  entry  see  Fiel 

W89-07456 


EFFECTS  OF  DISSOLVED  OXYGE 
LAG  ON  OXYGEN  TRANSFER  PAI 
ESTIMATION, 

California  Univ.,  Los  Angeles.  Dept.  o 

ing. 

For  primary  bibliographic  entry  see  Fie 

W89-07486 


MACROINVERTEBRATE  COMI 

AND  SEDIMENTS  AS  POLLUTIOI" 
TORS  FOR  HEAVY  METALS  IN  Tl 
ADIGE  (ITALY), 

Padua  Univ.  (Italy).  Dept.  of  Biology. 
B.  Duzzin,  B.  Pavoni,  and  R.  Donazzok 
Water  Research  WATRAG,  Vol.  22, 
1353-1363,  November   1988.  4  fig,  8 

Descriptors:  'Ecosystems,  'Stream  I 
croinvertebrates,  'Heavy  metals,  *Bi 
'Stream  pollution,  'Italy,  •Bottom 
•Pollutant  identification,  *Benthic  fail 
um,  Copper,  Zinc,  Lead,  Chromiu 
Cobalt,  Iron,  Sampling,  Seasonal  varial 
pollution,  Mercury,  Floods. 

Sediments  and  macrobenthos  communii 
in  the  tract  of  the  River  Adige  in  the 
Verona  and  in  the  main  tributaries 
Alpone  are  the  subject  of  a  study  aimi 
sting  contamination  by  heavy  metals  (1 
Zn,  Pb,  Cr,  Ni,  Co  and  Fe).  Pollutant 
tions  were  found  to  be  related  to  sed 
size  composition,  organic  carbon  conl 
ments  and  to  macrobenthos  communi 
tion.  Two  samplings,  carried  out  in  th 
periods  preceding  and  following 
summer  floods,  established  that  such  I 
considerable  effect  on  the  river,  by  c 
ment     renewal    and     mobilizing    poll 
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more  available  to  macrobenthos.  Sedi- 
«re  found  to  be  good  pollution  indicators, 
accumulate  all  metals.  Macrobenthos  pref- 
\  bioaccumulate  some  metals  (Cu.  Zn)  and 
detecting  acute  contamination  by  showing 
rations  higher  than  sediments  for  some 
Hg.  Cr)  in  certain  stations.  On  the  basis  of 
live  concentrations  determined  in  the  sta- 
me  information  was  derived  on  contamina- 
tes: in  particular  very  high  concentrations 
ere  found  in  sediments  and  macrobenthos 
x>llution  caused  by  leather  tanning  indus- 
[ether  with  a  considerable  amount  of  mer- 
obably  due  to  paper  industries.  (Author's 


WINATION  OF  LEAD  IN  WATERS  BY 
rER  PRECONCENTRATION, 

Univ.  (Poland).  Dept.  of  Chemistry. 
it,  and  K.  Slonawska. 

Research  WATRAG,  Vol.  22,  No.  11,  p 
6,  November   1988.   3   fig,   5   tab,   9  ref. 

ors:  'Atomic  absorption  spectroscopy, 
it  identification,  "Lead,  *Seawater,  *Nat- 
srs,  'Spectrometers,  Ion  exchange,  Saline 
eavy  metals.  Ions,  Detection  limits. 

ocentrations  in  sea  and  natural  waters 
ermined  by  electrothermal  atomic  absorp- 
trometry  (AAS)  after  preconcentration  on 
ose  ion  exchanger  Cellex  P.  The  influence 
icess  of  calcium  and  magnesium  salts  on 
te  efficiency  of  Pb(II)  and  also  Cu(II), 
M(II).  Zn(II)  and  Mn(II)  was  studied, 
is  shown  as  a  selective  ion  exchanger  for 
titration  and  separation  of  lead  from  all 
waters.  The  detection  limit  of  the  method 
icrograms/1.  The  results  also  showed  that 
ace  of  the  selectivity  of  Cellex  P  toward 
:ed  metal  ions  was  established,  in  order  of 
5  selectivity,  as  Ca  <  Mg  <  Mn  <  Ni  < 
<  Pb.  (Author's  abstract) 
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UNATION  OF  IODIDE  IN  NATURAL 
BY  ION  CHROMATOGRAPHY, 

(Nigeria).  Dept.  of  Biochemistry. 

om,  and  Y.  Tsuchiya. 

search  WATRAG,  Vol.  22,  No.  11,  p 

i,  November   1988.  4  fig,  2  tab,   19  ref. 

>rs:  'Chromatography,  'Natural  waters, 
l  identification,  'Water  analysis,  'Chemi- 
sis,  'Iodides,  Sampling,  Nigeria,  Filtra- 
ntion  time.  Anions,  Chlorides,  Fluorides, 
s,  Sulfates,  Reagents,  Electron  capture 
latography. 

fast  and  sensitive  method  uses  ion  chro- 
By,  eluent  suppression  columns  and  spec- 
trie  methods  to  measure  iodide  in  con- 
is  of  0-10  micrograms/L  in  natural 
ne  ion  chromatograph  used  is  the  YO- 
A  ion  chromatographic  analyzer  (YEW, 
lei  IC  100-25  equipped  with  a  conductivi- 
ty, detector.  Analytical-grade  reagents 
1  Standard  solutions  of  various  anions 
N03(-),  Br(-),  I(-)),  scavenger  and  eluent 
ared  with  distilled  deionized  water  that 
nductivity  of  <  1  microS/cm.  Water 
'ere  collected  from  rivers,  lakes,  dams, 
in  the  Jos  area  of  Plateau  State,  Nigeria. 
les  were  filtered  using  a  0.22  micrometer 
Jer  before  being  injected  into  the  ICA 
hlO  ml  aliquots  of  the  solutions  being 

The  iodide  was  identified  by  retention 
jjuantified  by  peak  area.  This  method  was 
determine  the  iodide  concentration  in 
iples  from  known  goitrous  and  non-goi- 

in  the  study  areas.  Using  this  method,  it 
I  that  the  anions  Cl(-),  Fl(-),  P04(3-),  and 
»  not  absorb  in  the  u.v.  region  and  there- 
at interfere  with  the  ICA-spectrophoto- 
*nod  of  iodide  determination,  while  at 
mirations  of  nitrite,  nitrate,  and  bromide, 
'e  analysis  of  iodide  is  impossible  because 
solution  of  the  anions  in  the  ion  chromat- 
nedmann-PTT) 


QUALITATIVE  AND  QUANTITATIVE  ANALY- 
SIS OF  THE  SEDIMENT  GAS  AND  DIETHY- 
LETHER  EXTRACT  OF  THE  SEDIMENT 
FROM  SALMON  FARMS, 

Bergen  Univ.  (Norway).  Dept.  of  Pharmacology 

and  Toxicology. 

For  primary  bibliographic  entry  see  Field  81 
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NATIONAL  WATER-QUALITY  ASSESSMENT 
FUTURE  DIRECTIONS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7A. 
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ECONOMICS  OF  SAMPLE  COMPOSITING  AS 
A  SCREENING  TOOL  IN  GROUND  WATER 
QUALITY  MONITORING, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  7A 
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COMPARISON  OF  METHODS  FOR  SAM- 
PLING DISSOLVED  NITROGEN  IN  A  FRAC- 
TURED CARBONATE-ROCK  AQUIFER, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

P.  L.  Lietman,  J.  M.  Gerhart,  and  K.  L.  Wetzel. 
Ground  Water  Monitoring  Review  GWMRDU 
Vol.  9,  No.  1,  p  197-202,  Winter  1989.  3  fig,  2  tab,' 
8  ref. 

Descriptors:  'Nitrogen,  'Path  of  pollutants, 
'Groundwater  pollution,  'Nonpoint  pollution 
sources,  'Sampling,  Water  pollution  sources, 
Pennsylvania,  Dissolved  oxygen,  Conductance, 
Test  wells,  Pumping,  Aquifers. 

As  part  of  an  agricultural  nonpoint-source  study  in 
the  Conestoga  River  head  waters  area  in  Pennsyl- 
vania, different  methods  for  collecting  groundwat- 
er samples  from  a  fractured  carbonate-rock  aquifer 
were  compared.  Samples  were  collected  from 
seven  wells  that  had  been  cased  to  bedrock  and 
drilled  as  open  holes  to  the  first  significant  water- 
bearing zone.  All  samples  were  analyzed  for  spe- 
cific conductance,  dissolved  oxygen,  and  dis- 
solved-nitrogen  species.  Water  samples  collected 
by  a  point  sampler  without  pumping  the  well  were 
compared  to  samples  collected  by  a  submersible 
pump  and  by  a  point  sampler  after  pumping  the 
well.  Samples  collected  by  using  a  point  sampler, 
adjacent  to  major  water-bearing  zones  in  an  open 
borehole  without  pumping  the  well,  were  not  sta- 
tistically different  from  samples  collected  from  the 
pump  discharge  or  from  point  samples  collected 
adjacent  to  major  water-bearing  zones  after  pump- 
ing the  well.  Samples  collected  by  using  a  point 
sampler  without  pumping  the  well  at  depths  other 
than  those  adjacent  to  the  water-bearing  zones  did 
not  give  the  same  results  as  the  other  methods, 
especially  when  the  water  samples  were  collected 
from  within  the  well  casings.  It  was  concluded 
that,  for  the  wells  at  this  site,  sampling  adjacent  to 
major  water-bearing  zones  by  using  a  point  sam- 
pler without  pumping  the  well  provides  samples 
that  are  as  representative  of  aquifer  conditions  as 
samples  collected  from  the  pump  discharge  after 
reaching  constant  temperature  and  specific  con- 
ductance, and  by  using  a  point  sampler  after  pump- 
ing the  well.  (Author's  abstract) 
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METHOD  FOR  PRELIMINARY  ASSESSMENT 
OF  AQUATIC  CONTAMINATION  SITES 
USING  SEDIMENT  EXTRACT, 

Wisconsin  Univ.-Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
L.  J.  Larson. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  42,  No.  2,  p  218-225 
February  1989.  1  fig,  2  tab,  15  ref. 

Descriptors:  'Bioassay,  'Lake  sediments,  'Aquatic 
soils,  'Pollutant  identification,  'Sampling,  'Assess- 
ments, 'Toxicity,  'Path  of  pollutants,  'Sorption, 
Daphnia,  Water  pollution  effects,  Hydrogen  ion 


concentration,      Lakes,      Wisconsin,      Mortality, 
Aquatic  animals.  Aquatic  environment. 

Aquatic    sediments,    particularly    those    that    are 
highly  organic,  tend  toward  a  higher  affinity  for 
many   organic   and   inorganic   contaminants.    De- 
pending upon  the  ambient  physical  and  chemical 
conditions  (e.g.  temperature,  pH,  02,  redox  poten- 
tial), at  a  particular  site,  the  sorption  to  sediments 
can   affect   the   persistence,    toxicity,    uptake   and 
transport  of  contaminants.   Because  of  the  large 
number  of  potential  contaminants  in  the  sediments 
of  Big  Lake  Sissabagama  in  northwestern  Wiscon- 
sin, a  screening  procedure  was  developed  to  assess 
the  lake  as  a  whole  to  determine  what  contami- 
nants were  most  likely  to  occur  and  where.  The 
described  method  identifies  sediment  samples  con- 
taining   solvent-extractable    components   that   are 
toxic  to  the  cladoceran,  Daphnia  magna.  Sediment 
samples  were  collected  at  9  sites  on  the  lake  in 
October    1986.   Cladocerans   were   used   in   acute 
toxicity  tests.  Both  acetone  and  non-acetone  con- 
trols  were   run.   Volumes  of  sediment   extracted 
varied.   Among  the  findings  were  five  sediment 
extracts  with  no  observed  effects  at  the  highest 
extract  volume  tested,  one  extract  with  40%  affect- 
ed neonates  and  20%  mortality  and  three  site  ex- 
tracts producing  sufficient  effects  and  mortalities 
to  calculated  48-hr  EC  and  LC50  values.  The  test 
method  appeared  to  be  effective  and  cost-efficient 
as  a  basis  to  begin  a  primary  assessment  of  the  lake. 
The  protocol  appears  to  be  most  appropriate  for 
contaminants  with  a  high  acute  toxicity,  especially 
to  aquatic  invertebrates.  Data  interpretation  will 
require  the  expertise  of  several  fields  of  environ- 
mental science  including  toxicology,  chemistry  and 
limnology.  (Friedmann-PTT) 
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DIFFERENTIAL  EFFECTS  OF  ARSENITE  AND 
ARSENATE  TO  DROSOPHILA  MELANOGAS- 
TER  IN  A  COMBINED  ADULT/DEVELOP- 
MENTAL TOXICITY  ASSAY, 

Stern  Coll.  for  Women,  New  York.  Dept.  of  Bio- 
logical Sciences. 
S.  H.  Goldstein,  and  H.  Babich. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  42,  No.  2,  p  276-282, 
February  1989.  2  fig,  19  ref. 

Descriptors:  'Pollutant  identification,  'Insects, 
'Soil  contamination,  'Toxicity,  'Arsenic  com- 
pounds, 'Bioassay,  Population  exposure,  Metabo- 
lism, Biochemistry,  Assay,  Trace  elements,  Suble- 
thal effects. 

A  Drosophila  assay  that  yields  data  both  on  acute 
toxicity  to  adults  and  on  developmental  toxicity  to 
offspring  and  which  is  applicable  for  screening 
extracts  from  soils  contaminated  with  chemical 
wastes  was  evaluated.  Two  tests  were  combined, 
one,  an  acute  toxicity  assay  with  Drosophila  for 
establishing  structure  activity  relationships  for  a 
series  of  divalent  and  trivalent  inorganic  cationic 
metals,  and  the  other,  a  developmental  exposure 
assay  to  assess  the  yield  of  adult  flies  that  emerged 
when  Drosophila  spent  their  entire  life  cycle  in  a 
cadmium-amended  medium.  Arsenic  compounds 
were  used  as  the  test  agents.  Arsenite  and  arsenate 
were  selected  to  evaluate  the  sensitivity  of  this 
combined  assay  in  distinguishing  between  the  toxi- 
cities of  closely  related  chemicals.  Ten  male  and 
ten  female  flies  were  placed  in  vials  containing 
medium  unamended  and  amended  with  0.1,  0.25, 
0.5,  0.75,  1.0,  1.25,  1.5,  and  2.0  millimoles  arsenite, 
as  NaAs02,  or  arsenated,  as  Na2HAs04.  Percent 
survival  data  were  calculated  and  acute  toxicity 
curves  were  constructed.  Results  showed  that  ar- 
senite was  more  toxic  than  arsenate,  with  the  mid- 
point toxicity  values  for  the  developmental  expo- 
sure assay  being  0.21  millimoles  arsenite  and  0.45 
millimoles  arsenate.  The  differential  toxicities  of 
these  arsenics  have  been  attributed  to  their  distinct 
modes  of  action.  Arsenite  is  an  enzyme  inhibitor, 
while  arsenate  is  a  structural  analog  of  phosphate 
and,  as  such,  is  an  uncoupler  of  oxidative  phos- 
phorylation. (Friedmann-PTT) 
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RADON  PROGENY  AS  SOURCES  OF  GROSS- 
ALPHA  RADIOACTIVITY  ANOMALIES  IN 
GROUND  WATER, 

University   of  South   Florida,   Tampa.    Dept.   of 

Physics. 

C  R  Oural,  S.  B.  Upchurch,  and  H.  R.  Brooker. 

Health  Physics  HLTPAO,  vol.  55,  No.  6,  p  889- 

894,  December  1988.  4  fig,  1 1  ref.  Florida  Institute 

of  Phosphate  Research  Award  82-05-014. 

Descriptors:  'Pollutant  identification,  'Sample 
preservation,  'Sampling,  'Water  analysis, 
•Groundwater,  'Aquifers,  'Radioactivity,  'Radio- 
activity effects,  'Radiochemical  analysis,  'Radon, 
Uranium,  Florida,  Polonium,  Radioactive  decay. 

Gross-alpha  radiation  data  from  groundwater  sam- 
ples are  subject  to  variability  introduced  as  a  result 
of  analytical  procedure.  For  example,  groundwater 
in  the  surficial  aquifer  of  central  Florida  common- 
ly has  gross-alpha  radioactivity  in  excess  of  555 
Bq/cu  m  (15  pCi/L).  This  activity,  commonly 
unsupported  by  Ra,  often  results  form  the  222Rn 
progeny.  The  relatively  short-lived  daughters  of 
222Rn  can  give  rise  to  variations  in  gross-alpha 
measurements  of  up  to  2  orders  of  magnitude  in 
replicate  samples.  Polonium-210,  a  longer-lived  Rn 
daughter,  is  also  found  in  concentrations  greater 
than  predicted  by  the  Ra  content.  As  a  conse- 
quence, it  is  suggested  that  gross-alpha  measure- 
ments include  Po  analyses  with  Ra  and  U  when 
standards  are  exceeded.  It  should  be  recognized 
that,  depending  on  the  activity  of  210Pb,  210Po 
activity  may  vary  significantly  with  holding  time. 
Variations  of  measured  Po  activity  in  replicate 
samples  collected  and  prepared  by  present  meth- 
ods indicate  that  Po  analyses  may  be  inconsistent 
and  frequently  underestimate  total  Po  activity. 
Sample  preparation  methods  and  measurement 
techniques  are  discussed  that  greatly  improve  the 
overall  accuracy  and  consistency  of  gross-alpha 
analyses.  (Author's  abstract) 
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SYSTEM  FOR  MEASUREMENT  OF  222RN  AT 
LOW  LEVELS  IN  NATURAL  WATERS, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

G.  G.  Mathieu,  P.  E.  Biscaye,  R.  A.  Lupton,  and 
D.  E.  Hammond. 

Health  Physics  HLTPAO,  vol.  55,  No.  6,  p  989- 
992,  December  1988.  2  fig,  3  ref.  Dept.  of  Energy 
contract  DE-AC02-76-EVC02185. 

Descriptors:  'Radon,  'Radioisotopes,  'Measuring 
instruments,  'Trace  levels,  'Natural  waters,  Phy- 
sico-chemical properties. 

A  modified  technique  is  described  that  employs 
activated  charcoal  at  dry  ice  temperature,  in  place 
of  liquid  N,  with  radioactive  222Rn  to  study  prob- 
lems of  mixing  circulation  and  gas  exchange  in 
natural  water  systems.  The  system  consists  of  an 
He  source  and  vacuum  pump  that  circulates  He 
through  the  water  sample,  a  by-pass  valve  to  con- 
trol flow  rate,  a  drying  column  filled  with  2/3 
Drierite(R),  stainless  steel  columns  filled  with 
about  7  g  activated  coconut  charcoal,  a  cooling 
bath  of  dry  ice  and  propanol,  a  transfer  system,  a 
radon  scintillation  cell,  and  a  photomultiplier  tube 
that  emits  pulses  when  excited  by  the  alpha  parti- 
cles of  222Rn  decay.  The  efficiency  of  this  system 
is  99.7%.  About  0.1%  of  the  222Rn  is  lost.  A  total 
of  125  sea  water  samples  with  a  226Ra  range  of  1.3 
to  2.5  mBq/L  were  analyzed.  Each  sample  was  run 
a  minimum  of  three  times  (83  samples  were  run 
three  times,  29  run  four  times,  10  run  five  times 
and  two  run  six  times).  The  average  coefficient  of 
variation  for  the  112  samples  run  three  and  four 
times  was  3.9%  plus  or  minus  1.8.  The  minimum 
detectable  activity  is  approximately  0.7  mBq. 
(Friedmann-PTT) 
W89-07595 


CHERNOBYL   FALLOUT   ON    ALPINE   GLA- 

( 'IFRS 

Innsbruck  Univ.  (Austria).  Inst,  of  Medical  Phys- 
ics. 

W.  Ambach,  W.  Rehwald,  M.  Blumthaler,  H. 
Eisner,  and  P.  Brunncr. 
Health  Physics  HLTPAO,  Vol.  56,  No.  1  ,  p  27-31, 


January  1989.  3  fig,  1  tab,  7  ref. 

Descriptors:  'Fallout,  'Water  pollution  sources, 
'Chernobyl,  'Pollutant  identification,  'Alpine  re- 
gions, 'Glaciers,  'Radioactive  wastes,  'Radioac- 
tivity effects,  'Public  health,  'Drinking  water, 
•Risks,  Isotope  studies,  Water  quality  standards, 
Environmental  policy,  Sampling,  Population  expo- 
sure, Snowmelt. 

Measurements  of  the  gross  beta  activity  of  snow 
samples  from  four  Alpine  glaciers  contaminated  by 
radioactive  fallout  from  the  Chernobyl  nuclear  ac- 
cident and  a  gamma-spectrum  analysis  of  selected 
samples  are  reported.  The  measured  maximum 
values  of  gross  beta  activity  in  the  layer  of  maxi- 
mum activity  on  different  glaciers  were:  (a)  Ge- 
frorene  Wand  Kees  (Zillertal  Alps)  335  Bq/kg 
(November  1986),  (b)  Schaufelferner  (Stubai  Alps) 
321  Bq/kg  (December  1986),  (c)  Hintereisferner 
(Oetztal  Alps)  114  Bq/kg  (December  1986),  and 
(d)  Kesselwandferner  (Oetztal  Alps)  149  BqAg 
(August  1986).  The  gamma-spectrum  analysis  was 
carried  out  from  samples  of  the  maximum-value 
layer  originating  from  three  of  the  four  glaciers 
mentioned  above.  Statistically  significant  differ- 
ences among  the  glaciers  were  obtained  only  for 
lOOmAg,  144  Ce,  95Nb,  and  95Zr.  If  international- 
ly applied  safe  maximum  intake  levels  for  these 
isotopes  are  applied  to  the  population  and  if  it  is 
taken  into  account  that  water  is  only  a  part  of 
ingestion,  a  maximum  acceptable  concentration  in 
drinking  water  is  derived  that  corresponds  to  1% 
of  the  respective  limits.  It  is  determined  that  no 
risk  to  the  population  is  to  be  expected  from  using 
meltwater  from  these  glacierized  areas  as  drinking 
water.  (Friedmann-PTT) 
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ANALYSIS  OF  WASTE  WATERS  FOR  POLYN- 
UCLEAR  AROMATIC  HYDROCARBONS:  I. 
METHOD  DEVELOPMENT  AND  VALIDA- 
TION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

N.  D.  Bedding,  A.  E.  Mclntyre,  J.  N.  Lester,  and 

R.  Perry. 

Journal   of  Chromatographic   Science   JCHSBZ, 

Vol.  26,  No.  12,  p  597-605,  December  1988.  1  fig,  8 

tab,  19  ref. 

Descriptors:  'Pollutant  identification, 

•Wastewater,  *Wastewater  composition, 

•Wastewater  analysis,  *Hydrocarbons,  *  Aromatic 
compounds,  'Municipal  wastewater,  Primary 
wastewater  treatment,  Sludge,  Sampling,  Gas 
chromatography,  Spectrometers,  Water  quality 
control,  Stage  treatment,  Polynuclear  aromatic  hy- 
drocarbons. 

An  analytical  procedure  is  developed  for  the  deter- 
mination of  priority  pollutant  polynuclear  aromatic 
hydrocarbons  (PAHs)  in  raw  sewage,  primary  ef- 
fluent, and  primary  sludge  from  municipal 
wastewater  treatment  works.  Extraction  of  sample 
with  cyclohexane  is  followed  by  a  two-step 
column  chromatographic  cleanup  employing  alu- 
minum oxide  and  silica  gel,  with  final  determina- 
tion by  gas  chromatography /mass  spectrometry. 
The  procedure  and  its  individual  steps  are  subject- 
ed to  detailed  method  validation  (preliminary  ana- 
lytical quality  control).  Efficiency  in  terms  of  the 
magnitude  and  repeatability  of  determined  recov- 
ery is  shown  to  be  high,  attaining  an  overall  mean 
recovery  of  84%  with  no  significant  influence  of 
determinand  concentration  or  of  sample  matrix. 
(Author's  abstract) 
W89-07598 


Descriptors:  'Sample  preservation,  *1 
identification,  'Wastewater,  'Wastewater 
sition,  'Wastewater  analysis,  'Hydrocarbe 
omatic  compounds,  'Error  analysis,  *S 
Gas  chromatography,  Spectrometers,  C 
limits,  Precision,  Statistical  analysis,  Qua 
analysis. 

Determination  of  random  and  systematic 
the  analysis  of  waste  waters  for  polynuc 
matic  hydrocarbons  (PAHs)  by  a  prow 
volving  gas  chromatography/mass  spectre 
necessary  to  permit  a  quantitative  statt 
analytical  accuracy  and  precision.  Quan 
of  errors  reveals  positive  relative  bias  in  t 
mination  of  the  high  molecular  weight  PA 
is  associated  with  the  measurement  M 
shown  to  be  independent  of  sample,  enab 
rection  of  analytical  results.  Total  analyti 
after  correction,  expressed  as  95%  <x 
limits,  ranges  from  +  10.3%  for  the  detei 
of  fluoranthene  to  +  21.3%  for 
indeno(l,2,3-cd)pyrene.  Detection  limits 
mate)  range  from  0.01  to  0.05  micro] 
Sample  integrity  (sampling  and  storage) 
ined  as  an  integral  part  of  analytical  prot 
important  consequences  for  sample  mai 
are  revealed.  As  the  systematic  error  was 
be  associated  with  the  measurement  sta| 
procedure,  it  implies  that  the  accuracy  ol 
lytical  procedure  described  in  very  muct 
ent  on  the  calibration  procedure  used, 
abstract) 
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ANALYSIS  OF  WASTE  WATERS  FOR  POLYN- 
UCLEAR AROMATIC  HYDROCARBONS:  II. 
ERRORS,  SAMPLING,  AND  STORAGE, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
N.  D.  Bedding,  A.  E.  Mclntyre,  J.  N.  Lester,  and 
R.  Perry. 

Journal  of  Chromatographic  Science  JCHSBZ, 
Vol.  26,  No.  12,  p  606-615,  December  1988.  2  fig,  9 
tab,  20  ref.  U.K.  Science  and  Engineering  Re- 
search Council  Grant  GR/B/18263. 


DETERMINING  CHLORINE  COM 
TIONS  IN  AIR  AND  WATER  SAMPI 
SCRUBBING  STUDD2S  USING  ION  CI 
TOGRAPHY, 

University  of  South  Alabama,  Mobile. 
Chemical  Engineering. 
W.  C.  Askew,  and  S.  J.  Morisani. 
Journal   of  Chromatographic   Science 
Vol.  27,  No.  1,  p  42-46,  January  1989.  2 
23  ref.  Alabama  Research  Institute  Grant 

Descriptors:  'Pollutant  identification,  * 
•Chlorine,  *Chromatography,  'Water 
Water  analysis,  Air  pollution,  Sample  pre 

An  ion  chromatographic  method  is  dev 
measure  chlorine  concentrations  in  air  : 
samples  for  scrubbing  studies  in  packe 
The  method  uses  a  sodium  sulfite  soli 
trapping  agent  for  converting  chlorine  ii 
air  and  water  samples.  The  method  als 
short  analysis  time  and  long  shelf  life  foi 
samples  awaiting  analysis,  but  is  subject  t 
peak  interference.  The  method  could 
extended  to  higher  chlorine  concent! 
using  a  stronger  trapping  solution  fol 
greater  dilution  of  the  trapped  sampli 
chlorine  concentrations  in  air  and  wati 
could  be  determined  simply  by  using  n 
tive  range  settings  on  the  chromatoj 
larger  sample  volumes.  Also,  it  should  1 
to  modify  the  gas  sampling  apparatus  to 
date  unpressurized  gas  samples.  (Friedn 
W89-07600 


IMPROVED  PROCEDURE  FOR  SHI 
ENUMERATION  OF  FECAL  INDICA 
TERIA  IN  MARINE  SEDIMENT 
SEWAGE  SLUDGE  DISPOSAL  AREA! 

Ministry  of  Agriculture,  Fisheries  and  F 

ham  on  Crouch  (England).  Aquatic  Er 

Protection  Div.  II. 

P.  A.  West. 

Journal  of  Applied  Bacteriology  JAB, 

64,  No.  4,  p  345-353,  April  1988.  3  fig,  4 

Descriptors:  •Bioindicators,  'Ocean 
•Bacterial  analysis,  'Pollutant  ide 
'Marine  sediments,  'Filtration,  'Esche 
•Streptococcus,  •Sludge  disposal,  *W 
tion,  Bacteria,  Sampling,  Littoral  zor 
waters. 

An  improved  membrane  filtration  pro 
use  on  board  ship  to  enumerate  Eschi 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


roup  D  fecal  streptococci  in  marine  sedi- 
is  described.  Ultrasonication  extraction  com- 
vith  resuscitation  of  sublethally-injured  cells 
I  significantly  higher  counts  of  E.  coli  than 
nts  shaken  by  hand.  Counts  of  E.  coli  were 
gher  on  mFC  agar  (without  rosalic  acid) 
period  of  resuscitation  on  tryptone-soy  agar 
itemed  with  0.1%  yeast  extract  than  on  a 
eepol-lactose  medium.  Ultrasonication  of 
nts  made  no  significant  difference  to  counts 
up  D  fecal  streptococci  on  KF-streptococ- 
ir.  These  improved  isolation  procedure  al- 
better  discrimination  of  the  area  affected  by 
I  sludge  at  a  disposal  site  off  the  northeast 
f  England.  (Author's  abstract) 
7602 


ARATIVE  STUDIES  OF  SELECTIVE 
<  FOR  RECOVERY  OF  STAPHYLOCOC- 
cRELS  FROM  NATURAL  WATERS, 

i  Univ.  (Spain).  Dept.  of  Microbiology. 

irrego,  J  A.  Florido,  E.  Martinez- 

nares,  and  P.  Romero. 

I  of  Applied  Bacteriology  JABAA4,  Vol. 

.  2,  p  153-161,  August  1988.  6  tab,  23  ref. 

ptors:  'Culture  media,  'Pollutant  identifica- 
Bactenal  analysis,  'Staphylococcus,  'Natu- 
iters,  'Quantitative  analysis,  Comparison 
i  Sampling,  Bacteria,  Selectivity,  Filtration. 

I  selective  media  currently  used  for  the  enu- 
>n  of  Staphylococcus  aureus  from  different 
i  were  evaluated  to  establish  their  quantita- 
:overy,  specificity  and  degree  of  selectivity, 
ifferent  types  of  water  samples.  The  highest 
ity  and  reliability  in  the  enumeration  of 
aureus  from  the  samples  was  obtained  on 
o-Flondo-Remero  (BFR-0)  and  KRANEP 
The  method  that  produced  the  highest  re- 
of  Staph,  aureus  was  BFR-0  agar  with 
ane  filter  and  incubation  at  36  C  for  48-72 
(Author's  abstract) 
7604 


OD  FOR  DETERMINATION  OF  CAD- 
I    SPECTES    IN    SOLID    WASTE    LEA- 

ES, 

cal  Univ.  of  Denmark,  Lyngby.  Dept.  of 

y  Engineering. 

^hristensen,  and  X.  Z.  Lun. 

Research  WATRAG,  Vol.  23,  No.  1,  p  73- 

uary  1989.  4  fig,  4  tab,  12  ref. 

ptors:  'Pollutant  identification,  'Land  dis- 
•Landfills,  'Cadmium,  'Leachates,  'Solid 
•Cation  exchange,  Hydrogen  ion  concen- 
.  Calcium,  Chelating  agents,  Chlorides,  Per- 
ce evaluation,  Heavy  metals. 

*dure  was  developed  for  the  determination 
species  in  solid  waste  leachates  by  employ- 
ation  exchange  resin  (Chelex  100)  in  a  batch- 
i-batch  sequence.  The  procedure  allows  for 
ination  of  free  divalent  Cd  (Cd(2  +  )),  labile 
mplexes,  slowly  labile  Cd  complexes,  and 
Cd  complexes.  The  effects  of  equilibration 
jH,  calcium  activity,  and  ratio  of  sample 
:  to  amount  of  resin  were  examined.  The 
i  has  been  tested  on  standardized  chloride 
DTA  solutions  containing  Cd  and  on  two 
leachates.  The  Cd  species  determined  in  the 
le  solutions  were  in  accordance  with  theo- 
calculations  of  Cd  chloride  complexes,  and 
the  EDTA  solution  was  identified  as  stable 
nplexes.  The  two  polluted  samples  included 
test  showed  a  small  percentage  of  divalent 
I  a  high  degree  of  labile  complexes.  (See  also 
7642)  (Author's  abstract) 
7641 


10US  COMPOUNDS  ASSOCIATED 
ALGAL  BLOOMS  IN  SOUTH  AUSTRA- 
WATERS, 

Jim  Centre  for  Water  Treatment  and  Water 

y  Research,  Salisbury  (Australia). 

teyes,  and  M.  D.  Burch. 

Research  WATRAG,  Vol.  23,  No.  1,  p  115- 

muary  1989.  4  fig,  1  tab,  31  ref. 


Descriptors:  'Water  treatment,  'Pollutant  identifi- 
cation, 'Eutrophication,  'Algae,  'Reservoirs, 
'Australia,  'Organic  compounds.  'Odors,  'Water 
analysis,  Closed  loop  stripping,  Gas  chromatogra- 
phy, Mass  spectrometry,  Oscillatoria,  Anabaena, 
Microcystis,  Synura,  Volatile  compounds,  Geos- 
min,  Isoborneol,  Sesquiterpenes,  Cucumber  odor, 
River  Murray. 

Identification  of  volatile  odorous  compounds  is 
reported  from  blooms  of  the  Cyanobacteria  Oscil- 
latoria, Anabaena,  and  Microcystis  and  the  chryso- 
phyte  Synura  in  South  Australian  reservoirs  and 
River  Murray  water.  Chemical  'fingerprinting'  of 
this  kind  may  be  used  to  assist  in  the  development 
of  removal  or  treatment  techniques  to  minimize  or 
eliminate  the  aesthetically  unpleasant  effects  of 
algal  blooms  on  drinking  water  quality.  Volatiles 
were  concentrated  using  the  closed  loop  stripping 
(CLS)  method  and  analyzed  by  gas  chromatogra- 
phy/mass  spectrometry.  Compounds  isolated  from 
the  Cyanobacteria  included  geosmin,  2-methyliso- 
borneol,  sesquiterpenes,  beta-cyclocitral,  3-methyl- 
1-butanol,  and  6-methyl-5-hepten-2-one.  The  com- 
pound responsible  for  the  dominant  cucumber 
odor  of  Synura  petersenii  was  identified  for  the 
first  time  as  trans-2,  cis-6-nonadienal.  (Author's 
abstract) 
W89-07646 


DETERMINATION  OF  FREE  FATTY-ACID 
CONTENT  OF  POLLUTED  AND  UNPOLLUT- 
ED WATERS, 

Salford  Univ.  (England).  Dept.  of  Chemistry  and 

Applied  Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07647 


NEED  FOR  ORGANIC  REFERENCE  MATERI- 
ALS IN  MARINE  SCIENCE, 

Marine  Lab.,  Aberdeen  (Scotland). 

D.  E.  Wells. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  332,  No.  6,  p  583-590,  December 

1988.  3  tab,  49  ref. 

Descriptors:  'Oceanography,  'Marine  biology, 
'Marine  environment,  'Pollutant  identification, 
'Standards,  'Organic  compounds,  Sediments, 
Sludge,  Tissue  analysis,  Surfactants,  Fire  retar- 
dants,  Organobromines,  Chlorophenolics,  Chlorin- 
ated hydrocarbons,  Trace  levels,  Fish,  Shellfish, 
Vertebrates,  Chemical  analysis,  Toxins. 

The  reference  materials  (RMs)  available  for  organ- 
ic trace  analysis  and  the  development  programs  of 
the  RM  producers  are  reviewed.  Additional  certi- 
fied RMs  should  include  phenolic  surfactant  degra- 
dation products,  chlorophenolics  from  the  wood 
and  paper  industries,  and  organobromines  from  fire 
retardants.  A  need  has  been  identified  for  the  prep- 
aration of  some  80  compounds  in  9  marine  matri- 
ces. The  80  compounds  are  grouped  under  the 
following  headings:  organochlorine  compounds, 
polynuclear  aromatic  hydrocarbons,  chlorobi- 
phenyl  congeners,  planar  organochlorine  con- 
geners, polybromobiphenyls  and  biphenyl  esters 
(fire  retardants),  phenolics  and  chlorophenolics 
(surfactants  and  wood  preservatives),  organometal- 
lic  compounds,  pelagic  toxins,  molecular  markers, 
photosynthetic  pigments,  and  sedimentary  materi- 
als. The  matrices  are  sediments,  sludge,  and  phyto- 
plankton,  and  tissues  of  fish,  shellfish,  and  verte- 
brates. Effort  should  continue  to  provide  more 
realistic  RM  matrix  matching  to  real  samples.  Wet, 
stabilized  tissue  and  sediment  homogenates  are 
highly  desirable.  Low  level  research  materials, 
within  indicative  'less  than'  values,  are  needed  for 
true  blank  analyses  and  for  the  spiked  addition  of 
determinands  when  no  certified  or  laboratory  RMs 
is  available.  Much  has  been  done  to  improve  the 
analysis  of  metals  in  a  wide  range  of  marine  matri- 
ces by  the  introduction  of  good  analytical  quality 
assurance.  (Rochester-PTT) 
W89-07649 


IMPROVEMENTS  IN  THE  ANALYSIS  OF 
CHLOROBIPHENYLS  PRIOR  TO  THE  CERTI- 
FICATION OF  SEVEN  CBS  IN  TWO  FISH 
OILS, 


Marine  Lab.,  Aberdeen  (Scotland). 

D.  E.  Wells,  J.  de  Boer,  L.  G.  M.  T.  Tuinstra,  L. 

Reutergardh,  and  B.  Griepink. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  332,  No.  6,  p  591-597,  December 

1988.  5  fig,  6  tab,  24  ref. 

Descriptors:  'Standards,  'Europe,  'Fish  oils,  *Pol- 
ychlorinated  biphenyls,  'Pollutant  identification, 
Gas  chromatography,  Horwitz  curve,  Statistics, 
Comparison  studies,  Laboratory  certification. 

A  group  of  experienced  analytical  laboratories 
within  the  European  Economic  Community  under- 
took a  program  to  improve  the  state-of-the-art  in 
the  determination  of  individual  chlorobiphenyl 
(CBs)  congeners  in  different  matrices  in  prepara- 
tion for  the  certification  exercises  to  produce  two 
fish  oils  as  certified  reference  materials  (CRMs). 
The  primary  list  of  CBs  selected  for  the  program 
was  restricted  to  seven  congeners  (from  209  theo- 
retically different  congeners)  to  allow  reasonably 
rapid  progress  in  the  method  development  and 
certification  program.  The  gas  chromatographic 
(GC)  separation  of  CBs,  optimization  of  GC  deter- 
mination, linearity  of  the  electron  capture  detector, 
calibration  of  gas  chromatograph,  preparation  of 
the  standard  calibration  solution,  internal  and  ex- 
ternal standards,  sample  clean-up,  extraction  of 
freeze-dried  sewage  sludge  and  mussel,  and  the 
certification  exercise  of  fish  oils  are  described.  In 
the  final  exercise  two  fish  oils  (cod  and  herring) 
were  analyzed  as  candidate  reference  materials  and 
2  years  later,  after  some  additional  trials,  the  certi- 
fication program  began  with  the  determination  of 
CBs  in  cod  and  mackerel  oil.  The  results  of  the 
analysis,  when  graphed  as  plot  of  coefficient  of 
variation  against  the  mean  value,  show  the  charac- 
teristic 'Horwitz'  curve,  with  increasing  variance 
at  the  lower  concentrations.  The  plots  demonstrate 
a  marked  improvement  in  the  performance  of  the 
whole  group  as  the  experience  gained  in  the  initial 
intercomparison  exercises  was  put  into  practice  in 
the  certification  program.  (Rochester-PTT) 
W89-07650 


DETERMINATION  OF  HEAVY  METALS  (PB, 
CD,  CU,  ZN,  CR)  IN  SEDIMENTARY  REFER- 
ENCE MATERIALS  WITH  IDMS:  TOTAL  CON- 
CENTRATION AND  AQUA  REGIA  SOLUBLE 
PORTION, 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 
organische  Chemie. 
A.  Goetz,  and  K.  G.  Heumann. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  332,  No.  6,  p  640-644,  December 
1988.  3  fig,  3  tab,  13  ref. 

Descriptors:  'Sediments,  'Chemical  reagents,  'In- 
organic acids,  'Pollutant  identification,  'Stand- 
ards, 'Heavy  metals,  'Isotope  dilution  mass  spec- 
trometry, 'Mass  spectrometry,  Aqua  regia,  Lead, 
Zinc,  Copper,  Cadmium,  Chromium,  Laboratory 
certification,  Comparison  studies,  Adsorption. 

The  total  concentration  and  the  aqua  regia-soluble 
portion  of  traces  of  Pb,  Cd,  Cu,  Zn,  and  Cr  were 
determined  with  isotope  dilution  mass  spectrome- 
try (IDMS)  in  three  different  types  of  sediments 
using  a  thermal  quadruple  instrument  (THQ).  The 
results  are  compared  with  those  obtained  by  other 
methods  during  a  certification  program  to  establish 
these  sediments  (BCR  277,  BCR  280,  and  BCR 
320)  as  standardized  reference  materials.  The 
IDMS  (THQ)  results  are  in  good  agreement  with 
the  preliminary  certification  values  and  the  results 
of  two  other  laboratories,  which  applied  IDMS 
using  magnetic  sector  field  mass  spectrometers. 
Significant  differences  between  the  different  ana- 
lytical methods  were  found  for  the  total  Pb  con- 
centration, which  could  be  explained  by  adsorption 
and  coprecipitation  effects  during  the  chemical 
pretreatment  of  samples.  Using  aqua  regia  instead 
of  HF/HN03  for  the  decomposition  of  sediments, 
only  65-95%  of  the  total  Pb  and  60-90%  of  the 
total  Cr  could  be  dissolved.  On  the  other  hand, 
only  a  small  or  negligible  portion  of  Zn,  Cd,  and 
Cu  could  not  be  dissolved  by  aqua  regia.  The 
IDMS  values  for  the  aqua  regia-soluble  Cr  portion 
are  significantly  higher  compared  to  the  results  of 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A— Identification  Of  Pollutants 


•J5 


br- 


other methods.  This  can  be  explained  by  adsorp- 
tion effects.  (Author's  abstract) 

W89-07651 

CONTINUOUS  MICRO  FLOW  MONITORING 
METHOD  FOR  TOTAL  MERCURY  AT  SUB- 
PPB  LEVEL  IN  WASTEWATER  AND  OTHER 
WATERS  USING  COLD  VAPOR  ATOMIC  AB- 
SORPTION SPECTROMETRY, 
Nagoya  Univ.  (Japan).  Research  Center  for  Re- 
source and  Energy  Conservation. 
M.  Goto,  E.  Munaf,  and  D.  Ishii. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  332,  No.  7,  p  745-749,  December 
1988.  5  fig,  22  ref. 

Descriptors:  Trace  levels,  'Mercury,  *  Pollutant 
identification,  *Wastewater  analysis,  'Monitoring, 
•Atomic  absorption  spectrometry,  Saline  water, 
Chemical  oxygen  demand,  Oxidation,  Standards, 
Heavy  metals. 

An  automated  continuous  monitoring  method  for 
total  mercury  at  sub-ppb  level  based  on  cold  vapor 
atomic-absorption-'continuous  micro  flow  analysis' 
was  developed.  The  method  uses  continuous  micro 
flow  sample  partial  digestion,  reduction  and  ex- 
traction in  small  bore  tubes  at  low  flow  rates  of 
reagents.  Tin(II)  chloride  in  sodium  hydroxide  so- 
lution was  used  as  a  reducing  agent.   A  mixed 
solution      of     potassium      peroxodisulfate      and 
copper(II)  ion  were  used  as  oxidizing  and  catalytic 
agent,  respectively.  The  method  has  been  applied 
successfully  to  the  completely  continuous  monitor- 
ing of  total  mercury  both  in  wastewater  and  in 
saline  water,  without  a  heating  digestion  bath.  The 
effect  of  COD  in  samples  on  the  determination  of 
total  mercury  by  the  method  was  studied  using 
synthetic  COD  (by  acidic  permanganate  oxidation) 
solutions  made  of  sodium  oxalate  at  various  con- 
centrations. No  influence  was  found  up  to  a  COD 
value  of  600  mg/L.  This  indicates  that  2%  potassi- 
um peroxodisulfate  is  sufficient  to  treat  samples 
with  a  COD  up  to  this  value.  The  stability  of  the 
proposed    method   was   checked   by   pumping   a 
standard  solution  of  1.0  microgram/L  Hg  at  the 
start  and  end  of  the  measurement.  The  stability 
was  adequate  for  at  least  6  hr.  A  completely  con- 
tinuous monitoring  of  total  mercury  at  the  Japa- 
nese environmental  standard  level  (0.5  microgram/ 
L  Hg)  can  be  performed  by  the  proposed  method. 
The  proposed  method  is  applicable  to  detect  all 
mercury  (both  organic  and  inorganic)  present  in 
freshwater,    saline    water,    and    wastewater   with 
COD  values  up  to  600  mg/L,  without  using  a 
heating  digestion  bath.  The  amounts  of  reagents 
required  for  the  method  are  much  lower  than  for 
conventional  automated  methods  because  the  flow 
rates  used  for  the  two  reagents  are  100  micro  liter/ 
min  each.  (Rochester-PTT) 
W 89-07652 


DETERMINATION  OF  DISSOLVED  HEAVY 
METAL  GRADIENTS  AT  THE  SEDIMENT- 
WATER  INTERFACE  BY  USE  OF  DIFFUSION- 
CONTROLLED  SAMPLER  (BESTIMMUNG 
VON  KONZENTRATIONSGRADIENTEN  GE- 
LOESTER  SCHWERMETALLE  AN  DER  SEDI- 
MENT/WASSER-GRENZFLAECHE  MIT 

HILFE  DER  DIALYSETECHNIK), 
GK.SS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude    (Germany,    F.R.).    Inst, 
fuer  Chemie. 

E.  Schwedhelm,  M.  Vollmer,  and  M.  Kersten. 
Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  332,  No.  7,  p  756-763,  December 
1988  5  fig,  1  tab,  33  ref.  Bundesministerium  fuer 
Forschung  und  Technologie  BMFT  MFU  0559B4 
(West  Germany).  English  summary. 

Descriptors:  'Water  sampling,  'Heavy  metals, 
•Pollutant  identification,  'Sediment-water  inter- 
faces, Filtration,  Sampling,  Oxidation-reduction 
potential,  Ions,  Performance  evaluation. 

Laboratory  and  field  evaluations  were  made  of  a 
diffusion-controlled  sampler  that  incorporates  a  0.2 
micrometer  polycarbonate  membrane  to  filter  pore 
water  samples  in  situ.  Sample  ports  at  1-cm  inter- 
vals were  exposed  both  above  and  beneath  the 
■  dimetlt-water   interface,   enabling   determination 


of  geochemical  gradients  and  dissolved  metal  pro- 
files at  the  interface.  Gradients  obtained  for  ions 
whose  concentrations  are  controlled  by  redox 
processes  in  the  sediment  column  were  not  consist- 
ent with  those  determined  from  interstitial  water 
by  squeezing  the  adjacent  sediment.  The  diffusive 
flux  of  dissolved  metal  species  across  the  sediment- 
water  interface  can  be  assessed  more  accurately 
using  this  sampler  than  by  data  collected  from 
conventional  benthic  cores.  (Author's  abstract) 
W89-07653 

MEASUREMENTS  OF  ATMOSPHERIC  GAS- 
PHASE  AND  AQUEOUS-PHASE  HYDROGEN 
PEROXIDE  CONCENTRATIONS  IN  THE 
WINTER  ON  THE  EAST  COAST  OF  THE 
UNITED  STATES, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 
Sciences. 

M.  C.  Barth,  D.  A.  Hegg,  J.  G.  Walega,  G.  L. 
Kok,  and  A.  L.  Lazrus.  ,.,„-,, 

Tellus  TELLAL,  Vol.  41B,  No.  1,  p  61-69,  Febru- 
ary 1989.  7  fig,  1  tab,  18  ref.  NSF  Grant  ATM- 
8419000. 

Descriptors:  'Pollutant  identification,  'Air  pollu- 
tion, 'Acid  rain,  'Seasonal  distribution,  'Hydro- 
gen peroxide,  *Atmospheric  water,  *Cloud  liquid 
water,  Water  pollution  sources,  Path  of  pollutants, 
Sulfur  oxides,  Cloud  chemistry,  Atmospheric 
chemistry. 

Hydrogen  peroxide  (H202)  is  an  important  oxi- 
dant in  atmospheric  conversion  of  sulfur  dioxide  to 
sulfuric  acid.  Measurements  of  the  concentrations 
of  hydrogen  peroxide  in  the  gas-phase  and  in  cloud 
water  were  obtained  in  the  vicinity  of  the  Carolina 
coast  of  the  United  States  between  late  January 
and  early  March,  1986.  The  gas-phase  concentra- 
tions were  always  less  than  2.4  ppbv  and  generally 
less  than  1  ppbv.  Vertical  profiles  of  H202  in  the 
clear  air  around  clouds  and  storm  systems  were 
highly  variable.  The  concentrations  of  H202  in  the 
cloud  water  ranged  from  the  detection  limit  of  0.3 
micromolar  to  112  micromolar,  with  the  higher 
values  generally  occurring  in  the  vicinity  of  light- 
ning activity.  Hydrogen  peroxide  concentrations  in 
cloud  water  were  well  below  those  calculated  to 
be  in  Henry's  law  equilibrium  with  the  gas-phase 
concentrations  of  H202  in  the  cloudy  air.  This 
attributed  to  the  rapid  depletion  of  aqueous-phase 
H202  as  it  oxidizes  S(IV).  (Author's  abstract) 
W89-07665 


EVALUATION  OF  THE  EXTRACTION  EFFI- 
CIENCIES OF  SOME  COMMON  EXTRAC- 
TANTS  FOR  FE,  CR,  MN,  NI,  PB  AND  CU  ON 
FIVE  GRAIN-SIZE  FRACTIONATED,  TROPI- 
CAL MARINE  SEDIMENTS, 
University  of  the  West  Indies,  St.  Augustine  (Trin- 
idad and  Tobago).  Dept.  of  Chemistry. 
L.  Hall,  and  I.  Chang-Yen. 

Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
1,  p  51-63,  1989.  1  fig,  9  tab,  18  ref. 

Descriptors:  'Extraction,  'Chemical  analysis, 
•Heavy  metals,  *Marine  sediments,  *Particle  size, 
Comparison  studies,  Pollution  load,  Iron,  Chromi- 
um, Manganese,  Nickel,  Lead,  Copper,  Monitor- 
ing, Trace  metals,  Trinidad. 

A  number  of  extractants  and  extraction  procedures 
were  evaluated  using  a  variety  of  tropical  marine 
sediments  fractionated  on  the  basis  of  grainsize. 
Total  metal  levels  obtained  by  X-ray  fluorescence 
analysis  were  used  in  the  normalization  of  levels 
obtained  by  these  extractants/extraction  proce- 
dures. A  change  in  extraction  efficiency  with 
change  in  the  pH  of  the  extractant  used  was  ob- 
served for  Fe  and  Mn  irrespective  of  particle  size 
of  the  fraction.  Iron  was  extracted  uniformly  at 
each  leaching  level  for  the  <  53  micron  fractions. 
Manganese  had  comparable  extraction  efficiencies 
with  both  weak  and  strong  extractants.  The  extrac- 
tion efficiencies  for  Cr  were  generally  low,  possi- 
bly due  to  an  association  with  the  residual  phase. 
The  ease  with  which  both  Pb  and  Ni  were  extract- 
ed indicated  that  they  were  only  loosely  bound  in 
the  sediments.  The  extraction  efficiencies  for  Cu 
varied  widely  for  the  fractions  of  larger  particle 
sizes  but  fell  within  narrow  ranges  for  the  <  53 
micron  fractions.  (Author's  abstract) 


W89-07671 


INFLUENCE  OF  VARIATIONS  IN  C 
MEDIUM  ON  THE  SURVIVAL  AM) 
DUCTION  OF  DAPHNIA  MAGNA, 

Shell  Research  Ltd.,  Sittingbourne  (Engl 
tingbourne  Research  Centre. 
A.  E.  Girling,  and  B.  M.  Garforth. 
Bulletin    of    Environmental    Contamina 
Toxicology  BECTA6,  Vol.  42,  No.  1,  i 
January  1989.  5  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  *L 
animals,  'Culture  media,  'Survival,  ' 
•Culturing  techniques,  'Variability,  Aqi 
ronment,  River  water,  Sublethal  effect 
ducibility. 

Some  laboratories  experience  difficulties 

ing  D.  Magna.  It  appears  that  several  fac 

contribute  to  the  variability  in  survival  ai 

reproduction  of  D.  Magna  in  the  labor 

they  have  not  yet  been  identified.  In  this 

experiments  were  carried  out  in  which  tl 

and  reproductive  performance  of  D.  n 

compared  in  different  types  of  culture  i 

nificant  differences  in  reproductive  resp< 

various  test  media  were  found.  In  the  fi 

ment  D.  magna  cultured  in  reconstiti 

reproduced  at  a  lower  rate  (101  young 

28  days)  than  those  cultured  in  autoclav 

river  water  (176  young/parent)  or  fill 

water  (181  young/parent).  In  the  secc 

ment,  an  increase  in  the  quantity  of  rivi 

the  medium  relative  to  the  amount  of  re 

water  was  associated  with  an  increase  ii 

tion  from  83  young/parent  in  21  days 

reconstituted  water  to  128-135  young/j 

50%  river  water  and  170  young/parei 

river  water.  Similar  improvement  in  re 

were  associated  with  the  addition  of  soi 

the  culture  medium  in  the  third  exper 

effect  of  the  frequency  with  which  t! 

was  changed  was  examined  in  the  foi 

ment,  while  the  sixth  experiment  teste< 

of  aging  the  medium  prior  to  use.  Cultu 

stituted  water  compared  to  culture  in  < 

ed  tap  water  yielded  higher  rates  of  r< 

(46  versus  13  young/parent  in  14  days) 

experiment.  We  can  conclude  from  the 

variations  in  culture  medium,  permittee 

rent  international  guidelines,  can  influe 

vival  and  in  particular  reproductive  [ 

of  D.  magna  under  the  conditions  o 

toxicity  test.  (VerNooy-PTT) 

W89-07682 


DETERMINATIONS  OF  POLYNUC 
OMATIC  HYDROCARBONS  IN  V 
FLOTATION  ENRICHMENT  AND  W 

State  Univ.  of  New  York  Coll.  at  Bu 

Lakes  Lab. 

B.  X.  Xu,  and  Y.  Z.  Fang. 

Talanta  TLNTA2,  Vol.   35,  No.   11, 

November  1988.  5  fig,  2  tab,  15  ref. 

Descriptors:  'Chemical  analysis,  *Hj 
•Flotation  enrichment,  'Separation 
•Pollutant  identification,  Chromatogi 
ionic  surfactants,  Lake  Erie,  Precision. 

A  method  of  concentration  and  dete 
several  polynuclear  aromatic  h 
(PAHs)  in  water  by  flotation  enri 
HPLC  is  described.  The  procedure 
enrichment  of  the  PAHs  by  means 
obtained  by  bubbling  nitrogen  throuj 
of  non-ionic  surfactant,  Triton  X-100, 
collection  of  the  foam  in  a  small  volun 
ene  chloride.  Reversed-phase  liquid  ( 
phy  with  coupled  fluorescence  detec 
plied  to  separate  and  determine  these 
ous  factors  which  may  affect  the 
PAHs  from  water,  including  pH,  tem 
the  concentration  of  Triton  X-100  ac 
cussed.  This  simplified  method  of  < 
PAHs  from  water  has  been  applied 
PAHs  in  water  from  Lake  Erie.  Th< 
practical  value  for  the  determination  < 
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els  of  PAHs  in  large  volumes  of  water.  (Au- 

abstr.ict) 
0697 


ACHING  AND  LIQUID  CHROMATOGRA- 
DETERMINATION    OF    POLYTHION- 
IN  NATURAL  WATER, 

)Univ.  (Japan).  Dept.  of  Chemistry. 

icano.  and  K.  Watanuki. 

la  TLNTA2.   Vol.   35,  No.    11,  p  847-854, 

mber  1988.  5  fig.  4  tab,  38  ref. 

iptors:  'Chromatography,  'Chemical  analy- 
Sample  preservation,  'Sulfur  compounds, 
ration  techniques,  'Pollutant  identification, 
xal  waters,  Polythionates,  Hot  springs,  Cra- 
<ine  drainage. 

xls  have  been  developed  for  stabilization  and 
determination  of  polythionates  (trithionate  to 
tionate)  in  waters  such  as  hot  springs,  crater 
and  mine  drainages.  Polythionates  in  highly 
.  crater-lake  water  have  been  determined  by 
iromatography  and  high-performance  micro- 
liquid  chromatography.  The  first  technique 
» the  determination  of  tri-,  tetra-,  and  pentath- 
in  excess  of  10  ppm,  and  the  second  allows 
is  for  tetra-,  penta-,  and  hexathionate  in 
i  of  0.2  ppm.  The  methods  for  preserving 
lionates  in  natural  solutions  are  also  dis- 
I.  Hydroxylamine  hydrochloride  is  adequate 
eserving  the  initial  distribution  of  species  for 
it  three  weeks,  even  if  the  sample  is  open  to 
(eluding  air  from  the  sampling  bottles,  using 
er  oxygen-determination  bottles,  or  adding  2 
lydroxylamine  hydrochloride  per  100  mL  of 
e,  followed  by  storage  in  a  refrigerator  at  5 
:  recommended  as  methods  for  prolonging 
ife  storage  periods  for  the  sample  solution, 
or's  abstract) 
J7698 


IOWING    TOMORROW'S    TREATMENT 
ENOLOGD2S  TODAY, 

nan  and  Howard,  Inc.,  Wellesley,  MA. 
rimarv  bibliographic  entry  see  Field  5F. 
)7700 


D  SPECTROPHOTOMETRIC  DETERMI- 
ON  OF  TOTAL  PHOSPHORUS  IN  IN- 
1UAL  WASTEWATERS  BY  FLOW  INJEC- 
ANALYSIS  INCLUDING  A  CAPILLARY 
STOR, 

omo  Chemical  Co.  Ltd.,  Takatsuki  (Japan), 
suki  Research  Lab. 

srimary   bibliographic   entry   see   Field   5D. 
37733 


ILTANEOUS  DETERMINATION  OF  PHE- 
1C  COMPOUNDS  IN  WATER  BY 
MAL  AND  DERIVATIVE  FLOW  INJEC- 
l/CYCLIC  VOLTAMMETRY, 

*a  Univ.  (Spain).  Dept.  of  Analytical  Chem- 

nete,  A.  Rios,  M.  D.  Luque  de  Castro,  and 

alcarcel. 

ftica  Chimica  Acta  ACACAM,  Vol.  214,  No. 

)  375-384,  November  15  1988.  2  fig,  7  tab,  10 


iptors:  'Pollutant  identification,  'Water  anal- 
'Water  pollution,  'Phenols,  'Chemical  analy- 
Electrochemistry,  Flow  injection  analysis, 
c  voltammetry 

possibilities  for  using  fast-scan  voltammetric 
tors  in  flow  injection  analysis  for  individual 
tnulticomponent  determination  of  phenolic 
ounds  are   explored.   Acyclic   voltammetric 

W  potential  scans  is  connected  to  a  three- 
le  cell  (carbon-paste  working  electrode, 
/silver  chloride  reference  electrode  and 
^-carbon  auxiliary  electrode).  The  resolution 
lence  the  selectivity  obtainable  from  the  elec- 

processes  can  be  improved  by  derivatizing 
:urrent/potential   recordings.   Individual   and 

aneous  determinations  of  phenol,  guaiacol 
!,4-dichlorophenol  at  levels  lower  than  1  mi- 
am/ml  can  be  achieved  by  judicious  selection 


of  measurement  potentials,  and  in  worst  cases,  by 
use  of  simultaneous  equations.  (Author's  abstract) 
W89-07734 


AUTOMATED  SPECTROPHOTOMETRIC 

FIELD  MONITOR  FOR  WATER  QUALITY  PA- 
RAMETERS, 

Hull  Univ.  (England).  Dept.  of  Chemistry. 
J.  R.  Clinch,  P.  J.  Worsfold,  and  F.  W.  Sweeting. 
Analytica  Chimica  Acta  ACACAM,  Vol.  214,  No. 
1/2,  p  401-407,  November  15  1988.  3  fig,  16  ref. 

Descriptors:  'Automation,  'Monitoring,  'Water 
quality,  'Ammonia,  'Spectrophotometry,  'Chemi- 
cal analysis,  Automated  techniques,  Field  monitor- 
ing, England,  Rivers. 

A  portable,  automated  spectrophotometric  field 
monitor  is  described  for  the  determination  of  total 
ammonia  in  river  water.  The  linear  calibration 
range  (0-5  micrograms/L  NH3-N)  and  precision 
(0.7-2.1%;  n  =  6)  of  the  monitor  were  evaluated  in 
the  laboratory.  The  monitor  was  designed  to  oper- 
ate unattended  for  a  minimum  of  one  week,  after 
which  time  the  reagent  solutions  (bromothymol 
blue  and  sodium  hydroxide)  and  the  standard  solu- 
tions were  renewed  and  the  teflon  gas-diffusion 
membrane  replaced.  Results  are  presented  for  a 
three-day  field  trial  on  the  River  Avon  near  Bris- 
tol. (Author's  abstract) 
W89-07735 


ON-LINE  VOLTAMMETRIC  ANALYZER  FOR 
TRACE  METALS  IN  WASTEWATER, 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

B.  R.  Clark,  D.  W.  DePaoli,  D.  R.  McTaggart,  and 
B.  D.  Patton. 

Analytica  Chimica  Acta  ACACAM,  Vol.  215,  No. 
1/2,  p  13-20,  December  15  1988.  5  fig,  2  tab,  8  ref. 

Descriptors:  'Measuring  instruments,  'Water  anal- 
ysis, 'Wastewater  analysis,  'Heavy  metals,  'Trace 
elements,  'Chemical  analysis,  Voltammetry,  Polar- 
ography,  Detection  limits. 

Differential-pulse  anodic  stripping  voltammetric 
and  differential  pulse  polarographic  techniques 
were  adapted  to  an  online  analytical  system  to 
measure  trace  levels  of  metals  in  a  wastewater 
stream.  Chromium,  nickel,  zinc,  cadmium,  lead  and 
copper  were  determined  automatically  for  several 
days  to  characterize  a  wastewater  stream  and  de- 
tection limits  were  typically  near  50  micrograms/ 
L.  (Author's  abstract) 
W89-07736 


DETERMINATION  OF  FENVALERATE  IN 
SEAWATER  AND  SEDIMENT  UTILIZING  ISO- 
TOPIC  DILUTION  AND  GC/MS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Chemis- 
try. 

J.  R.  Hale,  M.  D.  Walla,  and  T.  A.  Bryson. 
Journal    of    Agricultural    and    Food    Chemistry 
JAFCAU,  Vol.  37,  No.  1,  p  70-74,  January/Febru- 
ary 1989.  5  fig,  2  tab,  18  ref. 

Descriptors:  'Pollutant  identification,  'Pesticides, 
'Insecticides,  'Fenvalerate,  'Seawater,  'Sedi- 
ments, Estuaries,  Deuterium,  Gas  chromatogra- 
phy, Mass  spectrometry,  Trace  levels,  Agricultural 
chemicals,  Radioactive  tracers. 

Fenvalerate,  a  pyrethroid  insecticide  commonly 
applied  to  many  South  Carolina  agricultural  prod- 
ucts, is  a  challenging  subject  for  analytical  determi- 
nation. Exhibiting  an  exceptional  tendency  to 
adsorb  onto  many  surfaces,  this  analyte  resists  re- 
producible trace  analysis.  This  research  demon- 
strates the  advantages  of  using  isotopic  dilution  in 
a  gas  chromatography/mass  spectrometry  method. 
Quantitative  determinations  of  fenvalerate  in  sea- 
water  and  estuarine  sediment  represent  practical 
applications  of  this  procedure.  Analysis  of  fenva- 
lerate in  seawater  at  8  microgram/L  was  per- 
formed with  an  RSD  (n  =  8)  of  3.32%.  Concurrent- 
ly, the  syntheses  of  two  deuterium-labeled  ana- 
logues of  fenvalerate  are  presented.  (Author's  ab- 
stract) 
W89-07770 


INDUCTIVELY  COUPLED  PLASMA  MASS 
SPECTROMETRIC  DETERMINATION  OF 
TRACE  ELEMENTS  IN  SURFACE  WATERS 
SUBJECT  TO  ACIDIC  DEPOSITION, 

Lockheed  Engineering  and  Sciences  Co.,  Inc.,  Las 

Vegas,  NV. 

J.  M.  Henshaw,  E.  M.  Heithmar,  and  T.  A. 

Hinners. 

Analytical  Chemistry  ANCHAM,  Vol.  61,  No.  4, 

p  335-342,  February  15,  1989.  9  fig,  6  tab,  15  ref. 

Descriptors:  'Pollutant  identification,  'Acid  rain, 
'Water  analysis,  'Sample  preservation,  'Trace  ele- 
ments, 'Acidic  water,  'Mass  spectrometry,  Sur- 
face water,  Lakes. 

More  than  250  water  samples  from  lakes  in  the 
eastern  U.S.  were  analyzed  by  inductively  coupled 
plasma  mass  spectrometry  for  49  elements.  Stand- 
ard calibrations  were  used  for  21  elements,  and 
surrogate  standards  were  used  for  28  elements.  The 
system  detection  limits,  evaluated  by  using  field 
blanks  carried  through  the  entire  sampling  and 
pretreatment  process,  were  less  than  0.2  micro- 
gram/L for  most  elements.  Contamination  during 
sampling  and  pretreatment  was  often  the  limiting 
factor.  The  accuracy  of  the  determinations,  as  de- 
termined from  the  analysis  of  NBS  SRM  1643b 
samples  and  by  recoveries  of  spiked  water  samples, 
was  typically  better  than  +or-10%  for  the  ele- 
ments determined  by  using  standard  calibration 
and  better  than  +or-25%  for  the  elements  deter- 
mined by  using  surrogate  standards.  The  long-term 
(12  months)  precision  was  generally  better  than 
-|-or-10%,  expressed  as  relative  standard  deviation, 
for  both  methods  of  determination.  The  use  of 
surrogate  standards  and  interference  corrections  is 
discussed.  (Author's  abstract) 
W89-07774 


NEW  METHODS  FOR  USING  DIATOMS  AND 
CHRYSOPHYTES  TO  INFER  PAST  PH  OF 
LOW-ALKALINITY  LAKES, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07818 


ARSENIC  SPECIATION  IN  THE  TAGUS  ESTU- 
ARY, 

Direccao-Geral  da  Qualidade  do  Ambiente,  Lisbon 

(Portugal). 

A.  M.  M.  De  Bettencourt. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  22,  No.  3,  p  205-212,  October  1988.  5  fig,  4 

tab,  29  ref. 

Descriptors:  'Chemical  speciation,  'Water  chemis- 
try, 'Path  of  pollutants,  'Estuaries,  'Arsenic, 
'Heavy  metals,  'Trace  elements,  'Pollutant  identi- 
fication, Molecular  weight,  Organic  compounds, 
Quantitative  analysis,  Water  analysis. 

New  evidence  is  presented  pointing  to  the  pres- 
ence in  estuarine  waters  both  of  trimethylarsenic 
forms  (TMA)  and  of  an  organo-arsenical  compo- 
nent refractory  to  the  hydride  method.  Although 
not  previously  detected  in  estuarine  and  coastal 
studies,  TMA  concentrations  were  measured  in  the 
Tagus  estuary  in  August  1984.  The  results  are 
presented  together  with  total  inorganic,  mono- 
methyl  (MMA)  and  dimethyl  arsenic  (DMA)  spe- 
cies quantified  in  the  same  occasion.  Further  diges- 
tion of  a  separate  water  sample  gave  positive  incre- 
ments for  the  methylarsenicals 
(MMA  +  DMA  +  TMA),  with  special  relevance 
for  DMA,  suggesting  the  presence  of  a  heavier 
organo-arsenical,  undetectable  in  undigested  sam- 
ples with  our  current  anayltical  capabilities.  This 
component  seems  to  be  present  in  concentrations 
greater  than  MMA  and  TMA.  That  same  sample 
was  passed  through  a  molecular  fractionation 
scheme  to  get  indications  of  the  molecular  weight 
of  that  unknown  component.  The  results  suggest  a 
molecular  weight  of  less  than  210  although  the 
limitations  of  the  method  do  not  allow  a  definitive 
conclusion.  (Author's  abstract) 
W89-07829 
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CONTROL  OF  TRACE  METAL  CONCENTRA- 
TIONS IN  COASTAL  SEAWATER  THROUGH 
PARTITION  ONTO  SUSPENDED  PARTICU- 
LATE MATTER, 

Marine  Lab.,  Aberdeen  (Scotland). 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  22,  No.  3,  p  213-218,  October  1988.  5  fig,  28 
ref. 

Descriptors:  *Suspended  solids,  'Dissolved  solids, 
♦Pollutant  identification,  *Water  chemistry,  *Path 
of  pollutants,  "Trace  metals,  'Pollutant  identifica- 
tion, 'Seawater,  'Coastal  waters,  'Particulate 
matter,  Water  quality,  River  flow,  Monitoring. 

The  distribution  of  total  metal  concentration  be- 
tween dissolved  and  particulated  phases  in  coastal 
seawater  was  examined  as  a  function  of  suspended 
particulate  matter  (SPM)  loading.  Partition  be- 
tween dissolved  and  particulated  phases,  as  defined 
by  a  distribution  coefficient,  is  demonstrated  to  be 
an  important  control  on  the  concentration  in  each 
phase.  The  possible  impact  of  anthropogenic  inputs 
on  trends  in  coastal  water  concentrations  are  con- 
trasted for  waters  with  a  high  (Netherlands),  and  a 
low  (U.K.),  SPM  loading.  For  a  given  increase  in 
input,  trends  will  be  more  readily  detected  in  areas 
with  a  low  SPM  loading.  It  is  concluded  that 
trends  in  coastal  seawater  concentrations  will  only 
become  apparent  after  river  inputs  have  dramati- 
cally increased.  Monitoring  coastal  water  concen- 
trations of  dissolved  and  particulate  phase  trace 
metals  is  not,  therefore,  likely  to  be  a  sufficiently 
sensitive  technique  for  detecting  trends.  (Author's 
abstract) 
W89-07830 

MONITORING  AND  ASSESSMENT  OF  BU- 
TYLTINS  IN  ATLANTIC  COASTAL  WATERS, 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Nantes. 

C.  Alzieu,  J.  Sanjuan,  P.  Michel,  M.  Borel,  and  J. 

MarinTpollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
1,  p  22-26,  January   1989.  2  fig,   3   tab,    11   ref. 

Descriptors:  'Atlantic  Ocean,  'Bioindicators, 
'Pesticides,  'Tin,  'Organotins,  'Monitoring, 
•Coastal  waters,  'Degradation  products,  Popula- 
tion exposure,  Oysters,  Aquatic  environment,  Sam- 
pling, Pollutant  identification,  Water  pollution  ef- 
fects, France,  Marinas,  Animal  pathology,  Anti- 
fouling  paints. 

Tributyltin  and  its  degradation  products  were 
measured  in  seawater  samples  in  1986-87  at  differ- 
ent locations  on  the  French  Atlantic  coast,  includ- 
ing marinas  and  oyster  culture  areas.  Concentra- 
tions were  in  the  range  of  <2-l  500  ng  TBT/1, 
<  1-194  ng  DBT/1,  and  <  1-200  ng  MBT/1.  In 
Arcachon  Bay,  the  results  showed  that  there  was  a 
good  agreement  between  TBT  levels  in  seawater 
and  the  frequency  of  oyster  shell  anomalies  moni- 
tored at  the  same  time.  The  observations  also  led 
to  the  conclusions  that  abnormal  inputs  of  TBT 
still  exist  despite  regulation  of  anti-fouling  paints. 
Biological  surveys  using  index  A,  the  percentage 
of  oysters  with  at  least  one  chamber,  generally  in 
the  upper  valve,  and  index  B,  the  percentage  of 
oysters  with  chambers  in  both  valves  simultaneous- 
ly, i.e.,  acute  abnormality,  are  very  efficient  indica- 
tors of  water  contamination.  (Friedmann-PTT) 
W89-07846 

IN-SITU  MONITORING  OF  WATER  QUALITY 
ON  THE  BASIS  OF  SPECTRAL  REFLEC- 
TANCE 

Zentrum  fuer  Umweltgestaltung,  Berlin  (German 

DR.). 

K.  H.  Mittenzwey,  A.  A.  Gitel'son,  A.  A. 
Lopatchenko,  B.  L.  Sukhorukov,  and  T.  Voigt. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  1,  p  61-72,  1988.  8  fig,  25 
ref. 

Descriptors:  'Spectral  analysis,  'Reflectance, 
'Measuring  instruments,  'Suspended  solids, 
•Remote  sensing,  'Monitoring,  'I'hytoplankton, 
•Waicr  quality,  F.utrophication,  Light  penetration, 
Water  quality  management,  Seston,  Spectrometers, 


Chlorophyll,  Fluorescence,  Suspended  load,  Bio- 
mass. 

When  using  in-shu  methods  such  as  the  use  of 
spectrometers  aboard  a  ship,  aircraft  or  satellites  to 
estimate  suspended  matter  (especially  phytoplank- 
ton  concentrations)  in  waters,  it  is  necessary  to 
know  the  corresponding  correlations  between  the 
matter  concerned  and  the  spectral  reflectance 
R(lambda)  or  color  indices  ROambda  i)/R(lambda 
j).  Therefore,  ship-borne  experiments  were  carried 
out  on  mesotrophic  and  eutrophic  waters.  The 
following  parameters  were  measured,  reflectance 
at  the  wavelengths  450,  550,  670,  705  nm,  Secchi- 
disk  transparency,  chlorophyll-a  concentration, 
fluorescence,  extinction,  and  scattering.  Significant 
correlations  (0.92  <  r  squared  <  0.99)  were  found 
between  chlorophyll-a  concentration  (10  to  360 
micrograms/1)  and  the  reflectance  ratios  R(705)/ 
R(670),  R(705)/R(550),  (R(705)-R(670)/R(550).  At 
these  concentrations  the  estimation  of  chlorophyll- 
a  by  means  of  R(705)/R(670)  appears  to  be  more 
accurate  than  by  the  fluorescence  method.  When 
developing  methods  for  estimating  seston  concen- 
trations, the  use  of  R(705)  is  recommended.  (Au- 
thor's abstract) 
W89-07849 

ABSENCE  OF  ASSOCIATION  BETWEEN 
TOTAL  HETEROTROPHIC  AND  TOTAL 
COLIFORM  BACTERIA  FROM  A  PUBLIC 
WATER  SUPPLY, 

Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
S.  C.  Edberg,  and  D.  B.  Smith. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  55,  No.  2,  p  380-384,  February 
1989.  3  fig,  2  tab,  24  ref. 

Descriptors:  'Pollutant  identification,  'Bacterial 
analysis,  'Water  supply,  'Bioindicators,  *Coh- 
forms,  'Potable  water,  'Heterotrophic  bacteria, 
Public  health,  Water  quality  management,  Raw 
water,  Sampling,  Bioindicators,  Bacteria,  Water 
analysis,  Effluents,  Correlation  analysis. 

Heterotrophic  plate  counts  (HPC)  and  total  coli- 
forms  (TC)  are  two  major  microbial  indicators  that 
are  used  to  monitor  the  potability  of  water.  Al- 
though the  presence  of  heterotrophs  has  been  hy- 
pothesized to  predict  the  presence  of  TC,  there 
have  been  few  documented  reports.  Intensive  sam- 
pling  of  raw,   treated   effluent   and   distribution 
water  from  a  public  water  supply  serving  400,000 
people  provided  an  opportunity  to  study  the  rela- 
tionship between  these  two  indicator  groups  of 
bacteria.  A  total  of  26,  158  samples  were  analyzed, 
including  12,970  from  1986  and  13,188  from  1985. 
There  were  13,  429  samples  from  the  distribution 
system,  5,524  from  treatment  effluents,  and  7,205 
from  raw  water.  The  associations  between  HPC 
and  TC  were  made  on  both  a  hits-and-misses  and 
numerical  comparison  (CFU  per  milliliter)  basis. 
The  periodicity  of  the  two  indicators  was  also 
analyzed  to  determine  whether  the  presence  of  one 
group  could  predict  the  presence  of  the  other. 
Atypical  bacteria  were  also  related  to  the  presence 
of  these  two  indicator  bacteria.  Venn  diagrams  and 
nonparametric    statistics    revealed    the    following 
correlation  coefficients  for  HPC  and  TC  for  1985 
and  1986  combined:  raw  water  r  =  0.45,  treated 
effluent  r  =  0.06,  and  distribution  system  r  =  0.10. 
Atypical   bacteria   showed   a   similar   relationship 
with  HPC.  There  was  no  predictive  periodicity  for 
HPC  and  TC  within  +  10  days  of  isolation  of  each 
other.  Therefore,  in  a  2-year  survey  of  a  public 
water  supply,  the  presence  of  HPC  had  a  low 
correlation  coefficient  with  TC,  as  determined  by 
hits-and-misses  and   numerical   comparisons.   The 
enumeration  of  one  group  was  found  to  be  inde- 
pendent of  the  other.  (Author's  abstract) 
W89-07859 


1989.  4  tab,  14  ref. 

Descriptors:  'Ultrafiltration,  'Pollutant  id 
tion,  'Filtration,  'Detoxification,  *Wa 
treatment,  'Fluorescence,  'Viricides.  'I 
tion,  Viruses,  Wastewater,  Anaerobic  co 
Toxicity,  Antibiotics,  Rotaviruses,  Immun 
cence. 

Polyacrylamide  (Bio-Gel)  or  dextran  (S 
G50)  beads  were  mixed  with  concentrate 
10  ml,  wt/vol)  of  wastewaters  seeded  wil 
rotavirus  SA11  and  allowed  to  stand  for 
supernatant  was  decontaminated  with  a 
and  then  assayed  for  rotaviruses.  Con 
from  raw  sewage  and  treated  effluents  see 
SA11  were  used  to  infect  MA  104  or  LI 
cell  lines.  The  concentrates,  particular 
from  raw  sewage  and  anaerobic  waste  sta 
ponds,  were  very  toxic  to  the  tissue  cult 
These  toxic  effects  were  determined  by  th 
ment  and  subsequent  loss  of  cells  after  ii 
with  concentrates  and  assay  medium  I 
They  were  either  completely  eliminated 
reduced  by  >  80%  after  treatment  wi 
(Author's  abstract) 
W 89-07 861 


SIMPLE  METHOD  FOR  THE  DETOXIFICA- 
TION OF  WASTEWATER  ULTRAFILTRATION 
CONCENTRATES  FOR  ROTAVIRUS  ASSAY 
BY  INDIRECT  IMMUNOFLUORESCENCE, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

J.  I.  Oragui,  and  D.  D.  Mara. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.   55,  No.  2,  p  401-405,  February 


IN  SITU  SURVIVAL  OF  VIBRIO  CH 
AND  ESCHERICHIA  COLI  IN  A  TI 
RAIN  FOREST  WATERSHED, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  ol 
For  primary  bibliographic  entry  see  Field 
W89-07863 


COMPARISON  OF  THE  PRESENCES 

AND    MEMBRANE     FILTER    TEO 

FOR    COLIFORM    DETECTION    IN 

NONCHLORINATED  WATER  DISTR 

SYSTEMS, 

Southeastern  Louisiana  Univ.,  Hammonc 

Biological  Sciences. 

K.  Bancroft,  E.  T.  Nelson,  and  G.  W.  Ck 

Applied       and       Environmental       Mi< 

AEMIDF,  Vol.  55,  No.  2,  p  507-510, 

1989.  4  tab,  9  ref. 

Descriptors:  'Bacterial  analysis,  'Wate 
tion,    'Filtration,    'Membrane    filters, 
identification,  'Water  quality  control,  * 
Comparison  studies,  Bacteria,  Chlorina 
pling,  Water  analysis. 

The  traditional  membrane  filter  and  pi 
sence  (P-A)  techniques  for  the  detectii 
form  bacteria  were  compared  in  a  small 
mated  drinking  water  distribution  syste 
total  positive  samples  and  frequency-of* 
analyses.  No  significant  differences  (1 
were  found  in  detection  of  the  presen 
form  bacteria  or  in  changes  in  the  fn 
occurrence  with  time.  A  reduction  in  1 
volume  (to  50  ml)  was  not  found  to 
affect  the  comparative  results  of  tradit 
brane  filter  and  P-A  tests.  (Author's  absl 
W89-07865 


BACTERIAL  POPULATION  ST 
STUDY  OF  WATER  COOLING  SY! 
SOUTH  AFRICA, 

Pretoria  Univ.  (South  Africa).  Dept.  i 
ology  and  Plant  Pathology. 
T  E.  Cloete,  V.  S.  Brozel,  and  J.  Pressl 
Water  SA  WASADV,  Vol.   15,  No. 
January  1989.  3  fig,  2  tab,  13  ref. 

Descriptors:  'Biofilms,  'Aquatic  bact« 
Africa,  'Cooling  water,  'Species  c 
Dendograms,  Cooling  ponds,  Cooh 
Pseudomonas,  Chromobacter,  Water  ( 
trol. 

Bacteria  forming  biofilms  occur  in  all 
cooling  systems  where  they  accelen 
corrosion,  reduce  flow  rate  and  de 
energy  transfer  rate.  Selection  of  the 
cide  program  depends  mainly  on  th( 
bacteria  encountered  and  on  their  resp 
bers.  A  population  structure  study  ol 
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South  African  water  cooling  systems  was 
ted.  The  isolate  most  frequently  encoun- 
vas  Pseudomonas  fluorescens  (35.5%),  the 

commonly  used  in  research  regarding  bio- 
rmation  This  was  followed  by  Chromo- 
violaceum,  P.  pickettii,  P.  stutzeri  and  P. 

each  amounting  to  6.6%.  The  dominant 
ms  occurred  in  two  groups  of  over  85% 
less  between  their  biochemical  reaction  pat- 
)verall  four  distinguishable  groups  occurred 
W%  similarity  level.  (VerNooy-PTT) 
^926 


TIGATION  OF  OUTGROWTHS  OF 
IIELI.A  SPP  IN  DISTRIBUTED  POTA- 
ATER, 

Water  Board  (Australia), 
mary  bibliographic  entry  see  Field  5F. 
'948 


I4ATIC  METHOD  FOR  THE  ESTIMA- 
9F  RESIDUAL  ORGANOPHOSPHORUS 
OUNDS  IN  WATER  AFTER  TREAT- 
WTTH  CHLORINE-CONTAINING  OXI- 

ha  Inst,  of  Tech.  (China).  Dept.  of  Applied 

try. 

rfa,  and  Z.  Shiguang. 

Air,  and  Soil  Pollution  WAPLAC,  Vol.  40, 

»,  p  351-358,  August  1988.  2  fig,  4  tab,  13 


Hors:  'Enzymes,  'Chlorination,  'Pollutant 
Mtion,  'Water  treatment,  'Biochemical 
Organophosphorus  compounds,  Chemical 
;.  Precision,  Disinfection,  Estimating. 

*  to  check  the  effect  of  the  disinfection  of 
reated  with  chlorine-containing  oxidants  to 
!  organophosphates,  the  estimation  of  resid- 
anophosphate  at  very  low  concentrations  in 
laining  water  is  necessary.  A  sensitive  spec- 
[ometric  method  for  the  estimation  of  resid- 
janophosphorus  compounds  in  water  after 
ait  with  chlorine-containing  oxidants  has 
jveloped.  The  method  is  based  on  the  inhib- 
akrn  of  organophosphorus  compounds  to- 
the  enzyme-catalyzed  hydrolysis  of  esters. 
the  oxidants  have  been  quantitatively  de- 
I  by  a  mixture  of  NaHC03  and  NaN02, 
amounts  of  0-ethyl-S-(N,N- 

opylamine)ethyl  methylphosphonothioate 
"),  dichlorvos  (DDVP)  and  dimethoate  are 
ined  by  using  horse-serum  cholinesterase 
,6-dichloroindophenyl  acetate  as  the  sub- 
A  linear  response  range  of  2  or  3  orders  of 
ude  and  recovery  within  100  +  or  -  5%  has 
snerally  obtained.  (Author's  abstract) 
'949 


ATION  OF  TIN  COMPOUNDS  IN  SEDI- 
S   OF    THE    ALEXANDRIA    COASTAL 

dria  Univ.  (Egypt).  Dept.  of  Oceanography. 
>ul  Dahab. 

Air,  and  Soil  Pollution  WAPLAC,  Vol.  40, 
4,  p  433-441,  August  1988.  2  fig,  2  tab,  20 


ptors:  'Organotin  compounds,  'Fate  of  pol- 
,  'Pollutant  identification,  'Speciation,  'Tin, 
t,  'Marine  sediments,  'Path  of  pollutants, 
nits.  Water  pollution  effects,  Spatial  distri- 

atial  distribution  and  chemical  speciation  of 
Kin  compounds  in  Alexandria  coastal  belt 
nts  was  studied.  Surface  sediments  were  col- 

by  a  Van  Veen  Grab,  and  analyzed  by 
e  generation-atomic  absorption  spectrosco- 
DAAS)  for  tributyl-,  dibutyl-,  monobutyl-, 
lyl-,  dimethyl-,  monomethyl-tins,  and  inor- 
tin.  The  concentrations  (as  Sn)  ranged  from 
ctable  to  1200  ng/g  dw  (dry  weight)  for 
methyltin  (31  from  35  samples),  undetectable 

ng/g  dw  for  dimethyltin  (29  from  35  sam- 
undetectable  to  80  ng/g  dw  for  trimethyltin 
n  35  samples),  undetectable  to  450  ng/g  dw 
wobutyltin  (34  from  35  samples),  undetecta- 

425  ng/g  dw  for  dibutyltin  (29  from  35 


samples)  and  30  to  1375  ng/g  dw  for  tributyltin  (in 
all  samples).  Methyl-  and  butyltin  compounds  are 
omnipresent  in  Alexandria  coastal  sediments. 
Methyltin  compounds  appear  to  form  within  the 
environment  by  debutylation  of  tributyltin,  and 
butyltin  compounds  are  derived  from  anthropo- 
genic sources.  No  significant  correlations  were 
found  between  organic  C  (0.3  to  13.4%)  and  the 
alkyltin  species  concentrations.  (Author's  abstract) 
W89-07953 


FRESHWATER  MUSSELS  AS  MONITORS  OF 
BACTERIOLOGICAL  WATER  QUALITY, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

C.  E.  Turick,  A.  J.  Sexstone,  and  G.  K. 

Bissonnette. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  40, 

No.  3/4,  p  449-460,  August  1988.  2  fig,  6  tab,  26 

ref. 

Descriptors:  'Mussels,  'Monitoring,  'Bioindica- 
tors,  'Water  quality,  'Coliforms,  Streams,  Popula- 
tion density,  Tissue  analysis,  Sampling. 

Use  of  mollusks  as  biological  monitors  for  fecal 
coliform  (FC)  may  be  advantageous  because  it 
may  provide  a  concentrated  microbiological 
sample  reflecting  the  bacterial  density  in  the  water 
column  through  time.  Fluctuations  of  fecal  pollu- 
tion, which  could  be  missed  by  point  sampling, 
may  be  detected  if  elevated  FC  numbers  are  re- 
tained in  the  viscera  of  the  mollusk.  A  species  of 
commercially  obtained  freshwater  mussel  (Elliptio 
complanata)  was  shown  to  actively  filter,  concen- 
trate, and  retain  fecal  coliform  bacteria  from  a 
variety  of  freshwater  stream  environments.  Fecal 
coliform  densities  in  mussel  viscera  were  maximum 
within  48  hr  of  in  situ  exposure.  Significant  FC 
reproduction  did  not  occur  in  mussel  viscera  at 
temperatures  below  30  C.  Variation  in  replicate 
FC  determinations  from  mussels  exposed  in  situ  for 
48  hr  was  less  than  that  obtained  directly  from 
water  samples.  Numbers  of  FC  concentrated  in 
mussel  viscera  were  retained  for  several  hours 
after  FC  densities  declined  in  the  surrounding 
water,  suggesting  the  utility  of  mussels  to  record 
recent  episodes  of  fecal  pollution.  (VerNooy-PTT) 
W89-07954 


SURVIVAL  OF  ESCHERICHIA  COLI  AND 
SALMONELLA  SPP.  IN  ESTUARINE  ENVI- 
RONMENTS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
Dept.  of  Biological  and  Fisheries  Sciences. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-08033 


RECOVERY  OF  DNA  FROM  SOILS  AND 
SEDIMENTS, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 
R.  J.  Steffan,  J.  Goksoyr,  A.  K.  Bej,  and  R.  M. 
Atlas. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  12,  p  2908-2915,  Decem- 
ber 1988.  2  fig,  6  tab,  19  ref. 

Descriptors:  *DNA,  'Soil  bacteria,  'Sediments, 
'Sampling,  Bacteria,  Microbiological  studies, 
Monitoring,  Humic  acids,  Sample  preparation,  En- 
zymes. 

Experiments  were  performed  to  evaluate  the  effec- 
tiveness of  two  different  methodological  approach- 
es for  recovering  DNA  from  soil  and  sediment 
bacterial  communities:  cell  extraction  followed  by 
lysis  and  DNA  recovery  (cell  extraction  method) 
versus  direct  cell  lysis  and  alkaline  extraction  to 
recover  DNA  (direct  lysis  method).  Efficiency  of 
DNA  recovery  by  each  method  was  determined 
by  spectrophotometric  absorbance  and  using  a  tri- 
tiated  thymidine  tracer.  With  both  procedures,  the 
use  of  polyvinylpolypyrrolidone  was  important  for 
the  removal  of  humic  compounds  to  improve  the 
purity  of  the  recovered  DNA;  without  extensive 
purification,  various  restriction  enzymes  failed  to 
cut  added  target  DNA.  Milligram  quantities  of 
high-purity  DNA  were  recovered  from  100-g  sam- 
ples of  both  soils  and  sediments  by  the  direct  lysis 
method,   which   was   a    >    1-order-of-magnitude- 


higher  yield  than  by  the  cell  extraction  method. 
The  ratio  of  labeled  thymidine  to  total  DNA, 
however,  was  higher  in  the  DNA  recovered  by  the 
cell  extraction  method  than  by  the  direct  lysis 
method,  suggesting  that  the  DNA  recovered  by 
the  cell  extraction  method  came  primarily  from 
active  bacterial  cells,  whereas  that  recovered  by 
the  direct  lysis  method  may  have  contained  DNA 
from  other  sources.  (Author's  abstract) 
W89-08034 


TEST  OF  THE  VALIDITY  OF  THE  POISSON 
ASSUMPTION  FOR  ANALYSIS  OF  MOST- 
PROBABLE-NUMBER  RESULTS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08035 


TOXIN  PROFILES  OF  VIBRIO  CHOLERAE 
NON-Ol  FROM  ENVIRONMENTAL  SOURCES 
IN  CALCUTTA,  INDIA, 

National  Inst,  of  Cholera  and  Enteric  Diseases, 
Calcutta  (India). 

G.  B.  Nair,  Y.  Oku,  Y.  Takeda,  A.  Ghosh,  and  R. 
K.  Ghosh. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  12,  p  3180-3182,  Decem- 
ber 1988.  1  tab,  21  ref. 

Descriptors:  'Vibrio,  'Calcutta,  India,  'Toxins, 
'Human  diseases,  Epidemiology,  Assays,  Bioas- 
says,  Enzymes,  Spectrophotometry,  Culturing 
techniques,  Microbiological  studies,  Culture  media, 
Water  analysis,  Bacterial  analysis,  Water  pollution 
effects. 

A  collection  of  Vibrio  cholerae  non-Ol  isolated 
from  the  aquatic  environs  of  Calcutta,  a  cholera- 
hyperendemic  area,  were  examined  for  the  produc- 
tion of  cholera  toxin  (CT),  Shiga-like  toxins  (Vero 
toxins),  heat-stable  enterotoxin,  and  hemolysins. 
Two  (0.5%)  V.  cholerae  non-Ol  isolates  produced 
CT.  The  DNA  from  both  these  isolates  also  hybri- 
dized with  a  DNA  probe  containing  sequences 
encoding  the  A  subunit  of  CT.  None  of  the  strains 
produced  Shiga-like  toxins  or  heat-stable  entero- 
toxin. Hemolytic  activity  was  observed  in  89.7% 
of  the  strains,  of  which  36.1%  exhibited  biological 
activity  in  the  suckling  mouse.  However,  none  of 
them  produced  a  hemolysin  that  cross-reacted  with 
the  thermostable  direct  hemolysin  of  Vibrio  para- 
haemolyticus.  It  appears  from  this  study  that  a 
small  percentage  of  environmental  V.  cholerae 
non-Ol  strains  do  possess  the  potential  for  causing 
cholera-like  diarrhea.  (Author's  abstract) 
W89-08041 


DETERMINATION  OF  TRACE  VOLATILE  OR- 
GANIC COMPOUNDS  IN  FISH  TISSUES  BY 
GAS  CHROMATOGRAPHY, 

Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  A.  J.  Murray,  and  W.  L.  Lockhart. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  71,  No.  6,  p  1086-1089,  Novem- 
ber/December 1988.  3  fig,  5  tab,  17  ref. 

Descriptors:  'Trace  levels,  'Organic  compounds, 
'Tissue  analysis,  'Fish,  'Gas  chromatography,  Pe- 
troleum products,  Hydrocarbons,  Benzenes,  Sol- 
vents, Taste,  Aromatic  compounds,  Sampling, 
Chemical  analysis. 

Several  volatile  organic  compounds  associated 
with  petroleum  fuels  (mainly  alkylated  benzenes) 
were  extracted  from  spiked  fish  tissue  samples  with 
a  stream  of  air,  trapped  on  charcoal,  eluted  with  a 
solvent,  and  analyzed  by  gas  chromatography. 
These  volatile  compounds  are  among  the  most 
water-soluble  components  of  crude  oils  and  petro- 
leum products,  and  they  have  been  associated  with 
tainting  in  fish  tissues.  Recoveries  for  these  com- 
pounds were  about  90%  when  spiked  directly 
either  onto  traps  or  into  fish  tissues  although  naph- 
thalene desorbed  poorly  from  the  charcoal;  recov- 
eries of  this  compound  were  about  50%.  Relative 
standard  deviations  (RSD)  for  most  recoveries  of 
spiked  samples  were  in  the  2-10%  range  based  on  6 
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samples  analyzed  in  duplicate.  However,  when  live 
fish  were  contaminated  experimentally  by  adding 
the  aromatic  compounds  to  the  aquarium  water, 
the  RSDs  were  higher  (10-30%).  (Author's  ab- 
stract) 
W89-08054 


DETERMINATION  OF  ARSENIC  AND  SELE- 
NIUM IN  ENVIRONMENTAL  AND  AGRICUL- 
TURAL SAMPLES  BY  HYDRIDE  GENERA- 
TION ATOMIC  ABSORPTION  SPECTROME- 
TRY, 

Lancaster  Labs.,  Inc.,  PA. 
J.  W.  Hershey,  T.  S.  Oostdyk,  and  P.  N.  Keliher. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  71,  No.  6,  p  1090-1093,  Novem- 
ber/December 1988.  9  tab,  10  ref. 

Descriptors:  *Arsenic,  'Selenium,  'Atomic  Ab- 
sorption Spectroscopy,  'Chemical  analysis,  'Pol- 
lutant identification,  Sample  preparation,  Cation 
exchange,  Tissue  analysis,  Water  analysis,  Foods, 
Leachates,  Acids,  Reagents. 

Hydride  generation,  when  combined  with  atomic 
absorption  spectrometry  (AAS),  provides  an  accu- 
rate and  sensitive  procedure  for  determining  ar- 
senic and  selenium.  However,  the  hydride  tech- 
nique is  prone  to  interelement  interferences.  A 
method  is  presented  that  provides  suitable  diges- 
tion procedures  for  a  variety  of  samples  and  mini- 
mizes interference.  Digestion  procedures  are  de- 
scribed for  aqueous  samples,  food,  and  tissue.  In- 
creasing the  hydrochloric  acid  concentration  was 
found  to  be  a  quick,  simple,  and  effective  method. 
The  use  of  a  cation  exchange  resin  is  more  time- 
consuming,  but  can  be  used  alone  or  in  combina- 
tion with  acidification  for  more  highly  polluted 
samples.  For  agricultural  samples  containing 
copper,  the  high-concentration  acid  technique  will 
provide  acceptable  selenium  results  if  the  copper 
level  is  less  than  100  ppm  in  the  original  sample. 
Substantially  higher  levels  of  copper  require  the 
resin  technique  or  a  combination  of  both.  It  is 
concluded  that  the  acidification  and  cation  ex- 
change techniques  can  be  used  interchangeably, 
but,  because  of  its  simplicity,  the  acidification  pro- 
cedure is  recommended  whenever  it  alone  pro- 
vides acceptable  recoveries.  (Doria-PTT) 
W89-08055 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  ROTENONE  IN  FISH,  CRAYFISH, 
MUSSELS,  AND  SEDIMENTS, 

National  Fisheries  Research  Center,  La  Crosse, 
WI. 

V.  K.  Dawson,  and  J.  L.  Allen. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  71,  No.  6,  p  1094-1096,  Novem- 
ber/December 1988.  1  fig,  1  tab,  14  ref. 

Descriptors:  'Chromatography,  'Rotenone,  'Fish, 
'Crayfish,  'Mussels,  'Sediments,  'Chemical  analy- 
sis, Crustaceans,  Tissue  analysis,  Muscle,  Feces, 
Bottom  sediments,  Ethers,  Sample  preparation, 
Gels,  Silica,  Methanol,  Reagents,  Detection  limits. 

An  analytical  procedure  is  described  for  determin- 
ing residues  of  rotenone  in  fish  muscle,  fish  offal, 
crayfish,  freshwater  mussels,  and  bottom  sedi- 
ments. Tissue  samples  were  extracted  with  ethyl 
ether  and  extracts  were  cleaned  up  by  gel  perme- 
ation chromatography  and  silica  gel  chromatogra- 
phy. Sediment  samples  were  extracted  with  metha- 
nol, acidified,  partitioned  into  hexane,  and  cleaned 
up  on  a  silica  gel  column.  Rotenone  residues  were 
quantitated  by  liquid  chromatography,  using  ultra- 
violet (295  nm)  detection.  Recoveries  from  sedi- 
ment samples  fortified  with  rotenone  at  0.3  micro- 
grams/g  were  80.8%,  whereas  recoveries  from 
tissue  samples  fortified  with  0.1  micrograms/g 
ranged  from  87.7  to  96.8%.  Samples  fortified  with 
0.3  micrograms/g  and  stored  at  -10  C  for  6  months 
before  analysis  had  recoveries  ranging  from  83.2  to 
90.5%.  Limits  of  detection  were  0.025  micro- 
grams/g for  sediments  and  0.005  micrograms/g  for 
tissue  samples.  (Author's  abstract) 
W89-08056 


EFFECT  OF  VISIBLE  LIGHT  ON  PROGRES- 
SIVA   DORMANCY   OF   ESCHERICHIA   COLI 


CELLS  DURING  THE  SURVIVAL  PROCESS  IN 
NATURAL  FRESH  WATER, 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 
de  Microbiologia  e  Inmunologia. 
I.  Barcina,  J.  M.  Gonzalez,  J.  Iriberri,  and  L.  Egea. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  1,  p  246-251,  January 
1989.  3  fig,  1  tab,  26  ref. 

Descriptors:  'Light  quality,  'Survival,  'Escheri- 
chia coli,  'Bacterial  physiology,  'Bioindicators, 
•Rivers,  Bacteria,  Enteric  bacteria,  Aquatic  bacte- 
ria, Culture  media,  Agars,  Glucose,  Metabolism, 
Nutrients,  Microbiological  studies. 

Some  effects  of  visible  light  on  the  survival  of 
Escherichia  coli  in  waters  of  the  Butron  river  were 
studied  by  comparing  illuminated  and  nonillumin- 
ated  systems.  In  the  illuminated  systems,  decreases 
in  CFU  of  E.  coli  and  in  the  number  of  metaboli- 
cally  active  cells  were  observed.  However,  no 
decline  of  the  total  number  of  E.  coli  cells  was 
observed.  By  count  methods,  different  stages  of 
progressive  dormancy  of  E.  coli  cells  were  deter- 
mined to  exist  in  illuminated  systems.  Culturable 
and  recoverable  cells  were  defined  as  viable  cells, 
and  metabolically  active  cells  and  morphologically 
intact  cells  were  defined  as  somnicells.  Indirect 
activity  measurements  were  also  done  by  using 
(C14)glucose.  In  illuminated  systems,  a  decrease  of 
glucose  uptake  by  E.  coli  cells  was  observed 
throughout  the  experiments.  The  assimilated  frac- 
tion of  (C14)glucose  decreased  faster  than  the  re- 
spired fraction  in  illuminated  systems.  The  percent- 
age of  respired  (C14)glucose  (C02-14  production) 
with  respect  to  the  total  glucose  uptake  increased 
throughout  the  experiments.and  the  percentage  of 
assimilated  glucose  decreased.  Therefore,  the  visi- 
ble light  was  also  responsible  for  an  additional 
inhibition  of  biosynthetic  processes.  (Author's  ab- 
stract) 
W89-08065 


ROLE  OF  FISH  STUDIES  IN  ESTUARINE 
POLLUTION  ASSESSMENT, 

Forth    River    Purification    Board,    Queensferry 
(Scotland).  Tidal  Waters  Lab. 
M.  Elliott,  A.  H.  Griffiths,  and  C.  J.  L.  Taylor. 
Journal  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 
A,  p  51-61,  1988.  1  fig,  6  tab,  31  ref. 

Descriptors:  'Estuarine  environment,  'Environ- 
mental quality,  'Fish,  'Biomonitors,  'Bioindica- 
tors, 'Water  pollution  control,  Water  quality  man- 
agement, Water  quality  standards,  Scotland,  Fish 
populations,  Fish  parasites,  Fish  physiology, 
Bioaccumulation,      Benthos,      Water      pollution 


The  environmental  quality  objective  and  standards 
(EQO/EQS)  approach  to  controlling  and  assessing 
estuarine  pollution  is  described  together  with  de- 
tails of  the  information  necessary  to  assess  the 
health  of  the  fish  population  and  determine  wheth- 
er the  EQO/EQS  are  being  met  in  an  estuary. 
These  concepts  are  illustrated  by  examples  from 
the  Forth  estuary,  Scotland,  involving  studies  of 
the  ecology,  pathology,  biochemistry,  and  con- 
taminant bioaccumulation  of  fish  in  relation  to  the 
benthos,  water  quality,  and  anthropogenic  influ- 
ences. In  summary,  the  biologist  has  a  suite  of 
complementary  techniques,  although  some  are 
only  suitable  for  certain  conditions,  e.g.,  mixed 
function  oxidase  activity  induction  as  a  response  to 
hydrocarbon  exposure.  Many  of  them  can  be  used 
on  fish  and,  because  of  the  importance  of  estuaries 
for  fish,  fish  studies  are  very  often  the  most  rele- 
vant part  of  estuarine  quality  assessment.  Especial- 
ly promising  is  the  use  of  estuarine  residents  as 
sentinel  organisms,  particularly  demersal  species  in 
contact  with  contaminated  sediments.  However, 
further  effort  is  needed  to  standardize  procedures 
and  quantify  variability  which  will  increase  the 
signal-to-noise  ratio  before  the  techniques  provide 
valid  assessments  of  pollution.  The  techniques  will 
detect  anthropogenic  effects  as  lethal  (or  acute)  or 
sublethal  (or  chronic)  changes  in  fish.  Lethal/acute 
changes  will  alter  the  community  or  population 
through  death  or  emigration  and  therefore  may  be 
regarded  as  catastrophic,  whereas  stress  should  be 
detected  at  an  earlier  stage  by  the  use  of  chronic  or 
sublethal  effects.  Finally,  it  is  emphasized  that  the 


fish  studies  should  be  one  component  in  ai 
approach  and  chemical,  hydrographical,  i 
biological  studies  need  to  be  carried  out 
pret  the  fish  data  (Author's  abstract) 
W 89-08092 


BEAM  TRAWL  SURVEYS  AS  A  MOM- 
TOOL  IN  POLLUTED  ESTUARIES  IN  ] 
EAST  ENGLAND, 

Northumbrian  Water  Authority,  Gosfor 

land). 

J.  R.  Pomfret,  G.  S.  Turner,  and  S.  Phillip 

Journal  of  Fish  Biology  JFIBA9,  Vol.  33, 

A,  71-77,  1988.  3  fig,  2  tab,  17  ref. 

Descriptors:  'Bioindicators,  'Bio 
'Trawling,  'Monitoring,  'Estuaries,  * 
•Water  pollution  effects,  Surveys,  Fish,  F 
lations,  Benthos,  Water  quality,  Samplinj 
preparation,  Seasonal  variation,  Flound 
solved  oxygen. 

Surveys  of  demersal  fish  and  epibenthi 
Tyne,  Wear,  and  Tees  estuaries  (Englai 
begun  in  1981  as  part  of  a  wider  sampling 
to  assess  the  effects  of  pollution  and  its 
by  various  control  measures.  Availabl 
methods  are  reviewed  and  the  developi 
survey  protocol  is  described.  A  very  ro 
struction  of  bean  trawl  was  eventually 
using  a  steel  beam  of  2.4  m  length  an 
diameter,  150  mm  wide  shoes  for  opera 
soft  mud,  and  a  beam  height  of  300  mm 
river  bed.  The  gear  has  proven  satisfactoi 
substrates,  although  regular  net  repair  is  i 
A  preliminary  assessment  of  the  data 
differences  between  the  estuaries  and  thi 
tion  of  major  fish  species  in  the  Tyne,  ant 
evidence  of  long-term  water  quality 
ments.  Flounder  has  proven  to  be  the  m 
fish  species  in  this  context;  regression  am 
cated  the  major  influence  of  dissolve 
levels  in  controlling  the  abundance  of  fi 
is  concluded  that  beam  trawling  is  a 
relatively  inexpensive  method  of  estuar 
tion  assessment,  once  the  practical  prob 
been  overcome.  (Doria-PTT) 
W89-08094 


OCCURRENCE  OF  LEGIONELLA  SP 
TROPICAL  RAIN  WATER  CISTERNS, 

Caribbean  Research  Inst.,  St.  Thomas, 
ronmental  Research  Center. 
A.  N.  Broadhead,  A.  Negron-Alvira,  L. 
T.  C.  Hazen,  and  M.  J.  Canoy. 
Caribbean  Journal  of  Science  CRJSA4 
No.  1-2,  p  71-73,  1988.  2  tab,  6  ref. 

Descriptors:  'Cisterns,  'Legionella,  *Ti 
gions,    'Potable   water,    'Pollutant  idei 
'Bacterial   analysis,    'Pathogens,   'Publ 
Drinking    water,    Bacteria,    Human 
Water  quality,  Water  pollution. 

Direct  fluorescent  antibody  staining  of  c 
ed  water  samples  from  ten  cisterns  ir 
Virgin  Islands  demonstrated  the  preset 
gionella  pneumophila  serogroups  1-6, 
micdadei  and  Legionella  gormanii.  Thes 
pathogens  were  found  in  concentral 
enough  to  suggest  that  cistern  water  beii 
drinking  and  bathing  could  be  a  source^ 
ella  disease  in  tropical  areas.  (Author' 
W89-08137 


ATOMIC  ABSORPTION  SPECTR* 
DETERMINATION  OF  TRACES  OF 
NESE  IN  NATURAL  WATEF 
WASTEWATERS  AFTER  EXTRACT! 
RATION  OF  ITS  TERNARY  COMPL 
NICOTINOHYDROXAMIC  ACID  AN 
TYLMETHYLAMMONIUM  CATION, 
Centre  for  Water  Resources  Develo; 
Management,  Kunnamangalam  (Indi 
Quality  and  Environment  Div. 
S.  A.  Abassi. 

International  Journal  of  Environmental 
Chemistry  IJEAA3,  Vol.  33,  No.  2, 
1988.  1  fig,  3  tab.  Href. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


itors:  'Water  analysis,  'Wastewater  analy- 
paration  techniques,  'Spectrometers,  *Pol- 
dentification,  'Heavy  metals,  'Manganese, 
pollution,  Effluents,  Industrial  wastes, 
itxex.  Natural  waters. 

I,  sensitive  and  accurate  method  is  present- 
the  atomic  absorption  spectrophotometry 
nation  of  manganese  after  extractive  sepa- 
rom  aqueous  media  as  its  ternary  complex 
cotinohydroxamic  acid  and  trioctylmethy- 
lium  cation  into  methyl  isobutyl  ketone. 
:thod  permits  determination  of  up  to  0.002 

ppb)  of  manganese  without  any  pretreat- 
nd  up  to  0.1  ppb  with  pretreatment.  The 

was  applied  to  the  determination  of  man- 
in  natural  waters  and  industrial  effluents, 
suits  that  were  accurate  and  precise.  (Au- 
bstract) 
142 


TS  OF  SOLVENT  AND  HUMIC  MATE- 
IN     FLUORIMETRIC     DETERMINA- 
3F  OIL  HYDROCARBONS  IN  MARINE 

ENTS, 

aty  of  Petroleum  and  Minerals,  Dhahran 

Arabia).  Research  Inst. 

:ayad,  M.  N.  Siddiqui,  and  S.  Iqbal. 

tional  Journal  of  Environmental  Analytical 

try  IJEAA3,  Vol.   33,  No.   2,  p   123-129, 

fig,  5  ref. 

itors:  'Fluorometry,  'Sample  preservation, 
int  identification,  'Marine  sediments,  *Hy- 
ons,  'Oil,  'Humic  substances,  Petroleum 
is,  Water  pollution. 

interferences  were  found  to  occur  during 
arimeteric  determination  of  oil  hydrocar- 

marine  sediments  along  the  Saudi  coast  of 
ibian  Gulf.  The  presence  of  trace  quantity 
ylene  chloride  in  the  sediment  extracts  was 
o  considerably  enhance  the  fluorescent  in- 
of  chrysene.  The  presence  of  humic  materi- 
urally  existing  in  sediment,  in  some  cases 
tely  quenches  the  fluorescence.  This  study 
s  that  great  care  should  be  taken  when 
;ence  is  applied  to  such  determinations, 
r's  abstract) 
1143 


HATIC  DETERMINATION  OF  DI- 
YLFORMAMIDE  IN  WASTEWATER 
FLOW  INJECTION  ANALYSIS, 

3EIGY  AG..  Basel  (Switzerland).  Central 
ical  Dept. 

i,  M.  Garn,  O.  Ghisalba,  and  H.  Schar. 
tional  Journal  of  Environmental  Analytical 
try  IJEAA3,  Vol.   33,  No.  2,  p   131-139, 
fig,  1  tab,  9  ref. 

•Pollutant  identification, 

■water  analysis,  'Industrial  wastes,  'Water 
>n  control,  'Water  quality  control,  'En- 
Effluents,  Wastewater,  Detection  limits. 

>vel  enzyme  N,N-dimethylformamidase  has 
nmobilized  on  controlled  pore  glass  beads 
troduced  into  a  Flow  Injection  Analysis 
Id.  Using  this  system,  it  was  possible  to 
ine  the  dimethylformamide  content  of  in- 
I  wastewater  and  process  effluents  in  8  of  10 
ed  samples.  Concentrations  up  to  15  mM 
x  determined  with  a  detection  limit  of  0.05 
he  immobilized  enzyme  is  stable  for  months 
i  an  operational  lifetime  of  several  days.  The 
cal  system  can  be  used  for  a  permanent 
\  of  the  dimethylformamide  concentration  in 
ial  wastewater  and  process  effluents.  (Au- 
ibstract) 
8144 


rROPHOTOMETRIC  DETERMINATION 

ANTIMONY  IN  INDUSTRIAL 

EWATERS   WITH    IODIDE    AND    AMI- 

ankar  Univ.,  Raipur  (India).  Dept.  of  Chem- 

Iwelker,  K.  S.  Patel,  and  R.  K.  Mishra. 
itional  Journal  of  Environmental  Analytical 


Chemistry  IJEAA3,  Vol.  33,  No.  3/4,  p  185-195, 
1988.  3  fig,  3  tab,  14  ref. 

Descriptors:  'Spectrophotometry,  'Wastewater 
analysis,  'Spectrometers,  'Pollutant  identification, 
•Antimony,  'Heavy  metals,  'Industrial  wastes, 
Detection  limits,  Ions,  Trace  elements,  Solvents, 
Organic  compounds,  Iodide,  Wastewater. 

A  new  method  for  determination  of  trace  amounts 
of  antimony  in  industrial  wastewaters  it  is  based  on 
the  reaction  of  antimony(III)  with  iodide  over  1.0- 
4.0  M  H2S04,  and  extraction  of  the  iodo  complex 
with  amidine(HA)  into  chloroform  as  a  (Sb2I6HA) 
complex.  The  molar  absorptivity  of  the  complexes 
with  9  various  amidines  are  found  to  be  in  the 
range  of  0.0041-0.0068  1/mol-cm  at  265  mn.  Of 
these,  the  simplest  compound,  N,N'- 
diphenylbenzamidine(DPBA)  was  chosen  for  de- 
tailed studies,  and  the  detection  limit  of  the  method 
with  this  compound  is  0.2  micrograms  Sb/ml.  The 
effect  of  diverse  ions,  solvents  and  acids  was  exam- 
ined. Of  various  diverse  ions  tested,  only  Bi(III) 
causes  serious  interference  in  the  determination  of 
the  metal.  The  method  has  been  applied  for  the 
recovery  of  the  metal  in  water  samples  containing 
up  in  0.05  ppm  Sb  with  relative  standard  deviation 
less  than  plus  or  minus  1.5%.  (Author's  abstract) 
W89-08145 


TREATMENT  AND  DETERMINATION  OF  OR- 
GANOPHOSPHOROUS PESTICIDES  IN 
WASTEWATER  BY  USING  CONTINUOUS 
FLOW  METHODOLOGIES  COUPLED  ON 
LINE  WITH  HIGH  PERFORMANCE  LIQUID 
CHROMATOGRAPHY, 

Universidad   Politecnica   de   Cataluna,    Barcelona 
(Spain).  Dept.  of  Chemical  Engineering. 
For   primary   bibliographic   entry   see   Field    5D. 
W89-08146 


ESTIMATION  OF  DETECTION  LIMITS  OF 
TEST  METHODS  FOR  WATER  ANALYSIS, 

Vsesoyuznyi    Nauchno-Issledovatel'skii    Inst.    Gi- 

drotekhniki  i  Melioratsii,  Kharkov  (USSR). 

M.  S.  Kravchenko,  M.  S.  Fumarova,  and  A.  A. 

Bugaevski. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  33,  No.  3/4,  p  257-267, 

1988.  3  fig,  3  tab,  14  ref. 

Descriptors:  *Detection  limits,  'Water  analysis, 
'Testing  procedures,  'Probability  distribution, 
'Statistical  analysis,  'Pollutant  identification, 
Heavy  metals,  Quantitative  analysis,  Sodium,  Po- 
tassium, Cesium,  Copper,  Organic  compounds, 
Surface  water. 

When  solving  a  definite  analytical  problem,  the 
known  distribution  parameters  allow  calculation  of 
a  detection  probability  of  any  concentration  of  the 
determinand,  and  vice  versa,  a  concentration  value 
corresponding  to  a  preselected  probability.  Laws 
of  probability  distribution,  their  parameters,  and 
detection  limits  of  determinonds  in  surface  waters- 
by  indicator  test  papers,  color  reactions  on  a  carri- 
er, in  solution  and  in  a  thin-layer  adsorbent-have 
been  investigated  by  the  maximum  likelihood  and 
chi-square  minimum  methods.  The  normal,  lognor- 
mal,  exponential,  and  Weibull  distributions  corre- 
spond to  the  tested  types  of  methods.  Such  an 
approach  allows  an  advantageous  implementation 
of  rapid  assays  for  detection  and  quantitative  deter- 
mination of  Na,  K,  Rb,  Cs,  Li,  Cu(II),  N02(-),  3,4- 
DCA,  propanil,  sevin,  DDT,  etc.,  in  surface 
waters.  (Author's  abstract) 
W89-08147 


DIEL  VARIATION  IN  CHIRONOMID  EMER- 
GENCE AND  IMPLICATIONS  FOR  THE  USE 
OF  PUPAL  EXUVIAE  IN  RIVER  CLASSIFICA- 
TION, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Zoolo- 
gy- 

B.  P.  Hayes,  and  D.  A.  Murray. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol  23,  No.  3,  p  1261-1266,  October 
1988.  2  fig,  4  tab,  10  ref. 


Descriptors:  'Midges,  'Rivers,  'Monitoring, 
'Bioindicators,  Ireland,  River  Annascaul,  Diurnal 
variation,  Aquatic  insects,  Seasonal  variation. 

In  recent  years  attention  has  been  drawn  to  the 
potential  use  of  analysis  of  collections  of  chirono- 
mid  exuviae  as  a  quick  and  easy  method  of  river 
monitoring.  The  effect  of  diel  variation  on  the 
representation  of  subfamilies  and  tribes  of  chirono- 
mids  was  examined  at  three  locations  on  different 
Irish  rivers  and  seasonal  variation  was  examined  at 
one  location.  Six  consecutive  samples  of  4  hr  dura- 
tion were  obtained  over  a  24-hr  period  and  com- 
pared with  composite  24-hr  samples  at  the  same 
location  The  results  from  one  site  on  the  River 
Annascaul  show  how  the  pattern  of  diel  emer- 
gence is  strongly  influenced  by  season.  There  was 
a  single  emergence  peak  in  spring,  in  the  early 
evening,  whereas  in  summer  a  bimodal  pattern  was 
evident,  with  post-sunset  and  post-dawn  peaks. 
Even  during  the  summer  months,  caution  was  re- 
quired in  selecting  the  sampling  period  because  the 
major  chironomid  taxa  differed  in  maximum  ex- 
pression over  the  day.  Results  from  the  three  loca- 
tions sampled  showed  a  general  trend:  Orthocla- 
diinae  dominated  during  daylight  hours  and  Tany- 
tarsini  and  Chironomini  assumed  a  greater  impor- 
tance after  dusk.  Consequently,  the  results  of  the 
individual  sampling  periods  differed  from  those  of 
the  overall  24-hr  sampling  period.  Samples  taken  in 
the  morning  and  late  afternoon  least  resemble  the 
composite  figures.  If  the  exuviae  collection  tech- 
nique is  to  be  used  to  its  full  potential,  it  is  recom- 
mended that  the  sampling  period  be  as  close  to  24 
hr  as  possible.  (Rochester-PTT) 
W89-08171 


ECOLOGICAL  STANDARDS  TO  BE  USED  FOR 
THE  ASSESSMENT  OF  HYDRO-ENVIRON- 
MENTAL WATER  QUALITY, 

P.  Leentvaar. 
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IVTLAP,  Vol.  23,  No.  3,  p  1471-1475,  October 
1988.  1  fig,  2  scheme,  4  ref. 

Descriptors:  *  Netherlands,  'Water  quality  assess- 
ment, 'Water  quality  standards,  'Ecology,  'Bioin- 
dicators, 'Surface  waters,  Decision  making,  Moni- 
toring, Evaluation,  United  Nations,  International 
cooperation,  Management  planning. 

For  the  management  of  surface  water  quality 
standards  are  needed  for  the  parameters  related  to 
the  use  of  water  for  human  functions  and  for  the 
parameters  considered  to  be  key  factors  in  ecosys- 
tems. Results  of  the  Dutch  working  group  on 
ecological  standardization  of  surface  waters  in  the 
Netherlands  are  discussed.  The  approach  to  the 
choice  of  key  factors  for  the  aquatic  systems  was 
made  by  selecting  14  types  of  inland  waters  with  a 
verbal  description  of  their  environmental  quality. 
Key  factors  considered  were  temperature,  pH,  Cl(- 
),  S04(2-),  Ca(2  +  ),  P04-P  max,  N03-N  max,  02- 
min,  and  02-average.  The  ranges  of  the  parameters 
differed  in  different  types  of  aquatic  systems.  Some 
types  showed  two  ranges  (subtypes)  as  a  result  of 
the  influence  of  seawater,  whereas  others  showed 
subtypes  in  calcium  as  a  result  of  soil  properties. 
Decision  makers  may  use  the  ecological  ranges  as 
standards  for  evaluation  of  measures  to  be  taken.  A 
scheme  was  developed  for  evaluation  of  the  hydro- 
environment  using  the  parameters.  Both  general 
and  specific  standards  must  be  used  because  gener- 
al standards  do  not  characterize  regional  differ- 
ences. In  a  second  scheme,  a  method  is  presented 
for  evaluating  the  effect  of  a  water  project.  The 
first  part  of  the  scheme  assesses  the  present  situa- 
tion, the  second  part  relates  the  management  ob- 
jectives to  the  proposed  characteristics  of  the  new 
environment,  and  the  third  part  helps  in  assessment 
of  the  changed  situation  after  the  project  is  on-line. 
The  UNEP/UNESCO  working  group  adapted  the 
following  parameters  mentioned  in  the  scheme  for 
wider  use:  biomass,  diversity,  population  density, 
periodicity,  bioquality  (indicator  species),  and 
trophic  status.  (Rochester-PTT) 
W89-08207 
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BACTERIAL  ASPECTS  OF  RECREATIONAL 
WATER  QUALITY  OF  LAKES  IN  THE  TYRO- 
LEAN ALPS, 

For  primary  bibliographic  entry  see  Field  5B. 
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NEW  APPROACH  TO  THE  BIOLOGICAL  SUR- 
VEILLANCE OF  RIVER  QUALITY  USING  MA- 
CROINVERTEBRATES, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

J.  F.  Wright,  P.  D.  Armitage,  M.  T.  Furse,  and  D. 

Moss. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1548-1552,  October 

1988.  2  fig,  2  tab,  12  ref. 

Descriptors:  'Monitoring,  *Rivers,  *Bioindicators, 
'Macroin  vertebrates,  *Great  Britain,  'Comparison 
studies,  'Prediction,  TWINSPAN,  RIVPACS, 
Surveys,  Probability,  Biological  Monitoring  Work- 
ing Party,  Computers,  Environmental  impacts, 
Water  quality  management. 

A  classification  scheme  based  on  macroinverte- 
brates  has  been  developed  for  unpolluted  sites  on 
British  rivers;  370  sites  on  61  river  systems  were 
placed  into  30  site  groups  using  TWINSPAN.  A 
technique  developed  recently  by  Moss  and  other 
uses  multiple  discriminant  analysis  to  predict  the 
probability  of  capture  of  species  at  a  new  site  when 
the  sampling  conditions  are  the  same  as  those  used 
at  the  original  370  sites.  Depending  on  various 
combinations  of  from  5  to  1 1  physical  and  chemi- 
cal (or  only  physical)  variables,  the  invertebrate 
fauna  of  a  given  site  can  be  predicted  based  on  the 
results  from  the  370  samples.  This  system,  the  river 
invertebrate  prediction  and  classification  system 
(RIVPACS),  has  been  adapted  for  microcomputer 
use  and  is  now  being  tested  by  the  Water  Industry 
in  Great  Britain.  The  use  of  this  system  to  assess 
impacts  based  on  invertebrate  families  at  three  sites 
(upstream,  impacted,  and  recovered)  associated 
with  a  case  of  mild  organic  pollution  is  described. 
Scoring  of  families  of  invertebrates  was  done  using 
the  Biological  Monitoring  Working  Party 
(BMWP)  score  system  of  pollution  tolerance  for 
invertebrate  families.  Comparison  of  the  observed 
families  and  numbers  of  species  with  those  expect- 
ed based  on  the  RIVPACS  system  showed  that 
relatively  small  losses  of  water  quality  had  oc- 
curred and  specified  the  taxa  that  could  be  expect- 
ed with  high  probability  but  were  absent.  A  system 
based  on  the  BMWP  families  may  be  essential 
where  a  low  input  survey  is  required  for  a  large 
number  of  sites.  The  same  environmental  data  may 
be  used  to  predict  species  and  families,  with  or 
without  an  indication  of  abundance  at  the  family 
level.  At  present,  predictions  relate  to  the  probabil- 
ity of  capture  after  sampling  in  spring,  summer, 
and  autumn.  (Rochester-PTT) 
W89-08220 


RELATIONSHIP  BETWEEN  BIOLOGICAL 
AND  CHEMICAL  INDICATORS  OF  SURFACE 
WATER  QUALITY, 

Ghent  Rijksuniversiteit  (Belgium).  Lab.  for  Biolog- 
ical Research  in  Aquatic  Pollution. 
N.  De  Pauw,  and  D.  Roels. 
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Descriptors:  'Belgian  Biotic  Index,  'Macroinver- 
tebrates,  'Benthic  fauna,  'Monitoring,  'Bioindica- 
tors,  'Chemical  analysis,  Performance  evaluation, 
Comparison  studies,  Europe,  United  States,  Varia- 
bility, Correlation  analysis,  Mathematical  equa- 
tions. 

The  Belgian  Biotic  Index  (BBI)  is  a  standardized 
method  representative  of  the  numerous  methods 
based  the  analysis  of  benthic  macroinvertebrate 
communities.  The  BBI  expresses  water  quality  as  a 
number  varying  between  10  (excellent)  and  0  (very 
polluted).  Mathematical  analyses  were  performed 
on  data  from  watercourses  in  Belgium,  Italy,  Por- 
tugal, and  the  United  Kingdom  that  differed  in 
degree  of  pollution.  Slow  lowland  and  fast  moun- 


tains rivers,  brooks,  and  canals  were  included. 
Samples  were  taken  during  different  seasons  of  the 
year.  The  first  treatment  of  the  data  was  to  devel- 
op X-Y  plots  of  chemical  variables  versus  the  BBI. 
This  approach  showed  a  great  deal  of  variability. 
Subsequently,  the  significance  of  the  correlations 
between  the  BBI  and  each  chemical  variable  was 
tested.  The  most  common  chemical  indicators  (02, 
BOD,  COD,  NH4,  N03,  N02,  and  P04)  were 
mostly  showed  significant  or  highly  significant 
correlations  with  the  BBI;  02  had  a  highly  signifi- 
cant and  positive  correlation  at  all  values  of  the 
index  from  1-7,  whereas  the  other  generally  nega- 
tively correlated  with  the  index.  The  minimum  and 
maximum  values  corresponding  with  each  biotic 
index  valued  showed  that  great  variation  existed 
for  nearly  all  chemical  indicators  studied.  Using  an 
analysis  of  variance  approach,  some  chemical  vari- 
ables (02,  COD,  NH4,  and  P04)  could  be  associat- 
ed with  significant  differences  provided  the  biotic 
indices  were  arranged  into  three  groups  (0-3,  4-6, 
7-10).  Although  several  common  variable  of  water 
quality  and  the  BBI  clearly  are  related,  it  seems 
impossible  to  express  these  relations  into  meaning- 
ful mathematical  equations  because  of  the  large 
variability  in  concentration  of  each  individual 
chemical.  Chemical  and  biological  monitoring  are 
complementary.  Chemical  indices  provide  an  in- 
stantaneous picture,  whereas  biotic  assessments 
with  macroinvertebrates  have  the  advantage  of 
integrating  water  quality  over  a  period  of  time. 
Both  approaches  are  needed  in  water  quality  as- 
sessment. However,  for  routine  surveillance  bio- 
logical assessments  should  be  used  as  an  early 
warning  system  and  be  the  precursor  of  extensive 
chemical  analyses  to  identify  the  cause  of  the  bio- 
logical stress.  (Rochester-PTT) 
W89-08221 


CONVERSIONS  ON  THE  SCALE  OF  SAPRO- 
BITY, 

V.  Sladecek. 
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Descriptors:  'Saprobic  index,  'Graphical  analysis, 
'Bioindicators,  'Pollutant  identification,  'Organic 
load,  Classification,  Rivers,  Lakes,  Wastewater 
analysis. 

Saprobity  is  the  term  for  organic  pollution  of  the 
aquatic  environment  and  it  constitutes  the  main 
factor  in  water  quality.  Numerous  scales  of  sapro- 
bity have  been  advanced  from  as  far  back  as  Kolk- 
witz  and  Marsson's  in  1902  to  Chandler's  in  1970. 
Eighteen  scales  of  saprobity  are  compared  graphi- 
cally to  an  extended  saprobic  index  (S)  based  on 
the  system  originated  by  Pantle  and  Buck  and 
extended  by  Sladecek.  This  index  is  preferred  be- 
cause it  covers  the  range  of  saprobity  from  the 
purest  groundwater  (-1.5)  to  sewage  anaerobic  in- 
dustrial wastes  (  +  8.5).  Using  the  graphs  provided, 
any  of  the  other  indexes  can  be  converted  to  S  or 
each  other.  To  obtain  comparable  data,  the  same 
communities  of  indicator  organisms  (e.g.,  macro- 
zoobenthos,  phytoplankton)  must  be  compared. 
Both  running  and  standing  waters  can  be  evaluated 
on  the  same  scale.  (Rochester-PTT) 
W89-08222 


INFLUENCE  OF  CHLORIDE/MERCURY 
MOLAR  RATIO  AND  PH  ON  THE  ADSORP- 
TION OF  MERCURY  BY  POORLY  CRYSTAL- 
LINE OXIDES  OF  AL,  FE,  MN,  AND  SI, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Soil  Sci- 
ence. 

J.  S.  Wang,  P.  M.  Huang,  U.  T.  Hammer,  and  W. 
K.  Liaw. 
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IVTLAP,  Vol.  23,  No.  3,  p  1594-1600,  October 
1988.  3  fig,  2  tab,  27  ref.  Natural  Sciences  and 
Engineering  Research  Council  of  Canada  Strategic 
Grant  G 1296. 

Descriptors:  'Path  of  pollutants,  'Mercury, 
•Chlorides,  'Adsorption,  'Water  analysis, 
♦Sample  preservation,  'Sample  preparation,  'Min- 
erals, 'Surface  properties,  Heavy  metals,  Oxides, 


Hydrogen    ion    concentration,    Alumin 
Manganese,  Silicon,  Calcium. 

Chloride  concentration  and  pH  have  b 
nized  as  two  significant  factors  in  deter 
Hg  distribution  in  the  freshwater  envir< 
addition  to  solution  Cl/Hg  molar  ratios, 
oxide/water  system  is  known  to  have  ai 
on  both  the  surface  properties  of  th 
oxides  and  Hg  speciation.  The  role  of  I 
solution  Cl/Hg  molar  ratios  and  pH  ii 
the  adsorption  of  Hg  by  poorly  crystal 
of  Al,  Fe,  Mn,  and  Si  was  investigate* 
crease  in  Hg  adsorption  with  increasir 
Cl/Hg  molar  ratio  is  attributed  to  the  w« 
tion  of  Hg-Cl  complexes  by  oxide  sur 
Hg  adsorption  by  Al,  Fe,  and  Si  oxide; 
significantly  when  the  solution  Cl/Hg  I 
exceeds  1000.  For  the  Mn  oxide,  the  Hg 
decreases  significantly  when  the  solut 
ratio  is  higher  than  50,000.  The  pro! 
upon  adsorption  of  Hg  was  highly  pH- 
The  release  of  Ca  from  Ca-saturated  c 
accounts  for  a  fraction  of  the  adsorb© 
extent  of  the  influence  of  pH  on  the  Hg 
varies  greatly  with  the  surface  proper 
metal  oxides.  (Rochester-PTT) 
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CLINICAL  INDICATORS  OF  S 
DUCED  CHANGES  DM  AQUATH 
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Michigan  State  Univ.,  East  Lansing.  De 
eries  and  Wildlife. 
J.  P.  Giesy. 
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Descriptors:  'Bioindicators,  'Clinical 
'Ecosystems,  'Monitoring,  'Toxicology 

As  the  discipline  of  aquatic  toxicology  r 
and  environmental  regulation  has  bet 
complex,  responses  to  toxicants  at  the  s 
mal  levels  of  organization,  such  as  ph 
histological,  and  biochemical,  which  ar 
referred  to  as  'clinical'  measures,  have  b 
ered  as  viable  monitors  of  responses  ol 
to  stressors.  Stressors,  general  adapi 
drome,  advantages  of  clinical  measures, 
tions  of  clinical  measures  are  discussed, 
of  different  endpoints  have  been  used  i 
of  the  effects  of  stressors;  these  can  b 
into  six  groups:  hormones,  energetics, 
tivities,  osmoregulatory  electrolytes,  F 
and  protein  content,  and  other  substrate 
ly,  ecosystem  and  all  its  components  is 
be  protected.  Therefore,  ecosystem-lev 
ing  will  continue  to  be  important,  as  v 
tion  and  community-level  studies.  Bioc 
dicators  will  not  replace  measures  of 
fects  on  individuals,  populations,  com 
ecosystems,  but  will  add  to  and  enrich 
ing  of  toxicant-induced  effects.  Specific 
derstanding  of  biochemical  response  w: 
the  modes  of  action  of  toxicants,  thui 
greater  generality.  This  increased  un 
will  serve  as  the  basis  for  improved  pi 
of  toxic  effects  among  toxicants  and 
allow  better  extrapolation  to  different  e 
tal  conditions.  Furthermore,  understani 
chemical  toxicology  will  allow  better 
the  interactions  of  toxic  mixtures.  F 
measures  have  been  developed  suffici 
used  in  monitoring  programs  and  kn 
lacking  for  implementation  of  many  of 
measures.  (Rochester-PTT) 
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MICRO-ECOSYSTEMS  USING  D 
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Rijksinstituut  voor  Natuurbeheer,  Leel 

erlands). 

K.  Kersting. 
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\P.  Vol.  23.  No.  3,  p  1641-1646,  October 
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ptors:  'Bioindicators,  'Normalized  Ecosys- 
rain,  'Monitoring,  'Microcosms,  Chlorella, 
ia.  Herbicides,  Dichlobenil,  Biomass,  Hy- 
i  ion  concentration,   Phosphorus,  Toxicity. 

ormahzed  Ecosystem  Strain  (N.E.S.)  meas- 
M  deviation  of  the  state  of  an  ecosystem 
stress  from  the  state  of  a  similar,  unper- 
ecosystem.  Ecosystems  can  be  described  by 
I  parameters,  which  define  the  state  space,  in 
they  occupy  a  small  area,  which  is  the 
J  Operating  Range  (N.O.R.).  Using  the 
of  the  N.O.R.  as  the  reference  state,  the 
is  defined  as  the  Euclidean  distance  from  a 
>  the  reference  state  divided  by  the  distance 
he  reference  state  to  the  95%  tolerance 
id  along  the  vector  connecting  the  data 
to  the  reference  point.  Experiments  were 
:ted  with  a  microecosystem  consisting  of 
tide-neck  reaction  vessels  of  volumes  6,  0.5, 
5  1  for  the  autotrophic,  herbivore,  and  de- 
ser  subsystems,  respectively.  The  subsys- 
vere  linked  by  capillary  glass  tubes.  The 
iphic  subsystem  employed  Chlorella  vul- 
itd  the  herbivore  system  had  10  adult  Daph- 
gna.  A  stabilization  period  of  140  days  was 
ifter  which  slow  release  of  the  herbicide 
benil  was  introduced  into  the  first  two  sys- 
Until  the  introduction  of  the  toxicant,  the 
iphic  systems  of  the  various  replicates  were 
to  ensure  uniformity;  afterward  the  four 
tes  were  treated  separately.  The  N.O.R.  was 
ted  based  on  the  states  of  two  control  mi- 
systems  as  the  experiment  progressed.  For 
ambulation  of  state  variables  (i.e.,  algal  bio- 
lumber  of  D.  magna,  pH,  and  molybdate- 
e  P)  a  N.O.R.  can  be  determined  that  is  used 
ulate  the  N.E.S.  for  the  perturbed  microeco- 
The  sensitivity  of  all  combinations  of  state 
es  was  plotted  against  the  number  of  state 
es.  There  was  a  clear  effect  of  the  number 
e  variables  on  the  sensitivity,  but  not  a 
ious  increase  with  the  number  of  state  varia- 
icreasing  the  number  of  state  variables  only 
ed  the  minimum  sensitivity.  It  was  deter- 
that,  in  fact,  the  complete  set  of  state  varia- 
most  sensitive  if  a  5%  confidence  limit  is 
I  It  is  concluded  that  microecosystems  are 
ited  for  analyzing  mechanisms  of  toxic 
but  provide  information  about  changes  at 
system  level.  (Rochester-PTT) 
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ELONGATULUS  AS  INDICATOR  OF 
E  ELEMENT  POLLUTION, 

i  Italiano  di  Idrobiologia,  Pallanza  (Italy), 
do,  and  G.  Galanti. 

itionale  Vereinigung  fuer  Theoretische  und 
'andte         Limnologie.  Verhandlungen 

U>,  Vol.  23,  No.  3,  p  1652-1654,  October 
tab,  8  ref. 

ptors:  'Bioindicators,  'Clams,  'Metabolism, 
ay,  'Bioaccumulation,  'Trace  elements, 
nese,  Zinc,  Copper,  Chromium,  Lake  Mez- 
t»ly,  Least  squares  method,  Statistics,  Math- 
al  equations,  Tissue  analysis. 

ironmental  studies,  bivalve  molluscs  often 
M  as  indicators  of  trace  element  pollution, 
ifluence  of  body  size  on  the  flesh  trace 
it  content  (Y)  often  is  described  by  the  para- 
quation:  Y  =  alpha  x  W  to  the  beta  power, 
™  is  the  body  weight  and  alpha  and  beta 
ed  parameters.  Despite  the  formal  similarity 
K  metabolic  allometric  equation  M  =  a  x  W 
b  Power  (M  is  steady-state  energy  flux  and  a 
are  fitted  parameters),  the  beta  of  the  first 


equation  cannot  be  identified  with  the  b  of  the 
second  equation  because  the  first  refers  to  a  state 
and  the  second  refers  to  a  flux.  The  soft  tissues  of 
Unio  elongatulus  (Mollusca)  of  several  size  classes 
from  Lake  Mezzola  (Northern  Italy)  were  ana- 
lyzed for  their  Fe,  Mn,  Zn,  Cu,  and  Cr  content  by 
atomic  absorption  spectrophotometry.  The  nonlin- 
ear model  of  the  first  equation  was  fitted  by  an 
iterative  least-squares  method  based  on  a  Taylor 
series  expansion.  The  beta  values  obtained  were 
compared  with  each  other  and  with  unity  (beta  = 
1  should  imply  a  connection  with  metabolism)  by 
the  Behrens-Fisher  test.  Fe,  Mn,  Zn,  Cu,  and  Cr 
contents  in  the  whole  body  of  U.  elongatulus  were 
related  to  size  by  statistically  significant  relation- 
ships over  a  large  size  span  (4  log  cycles).  The 
curved  data  sets  were  better  fitted  by  an  iterative 
least-squares  method  than  by  the  common  log-log 
transformation.  Larger  (  =  older)  individuals  had 
more  Fe,  Mn,  Zn,  and  Cr  than  if  contents  are 
related  linearly  to  size  (beta  >  1);  only  for  Cu  do 
smaller  molluscs  contain  higher  concentrations  of 
metal,  particularly  in  gills  and  foot  +  visceral  sac. 
It  must  be  kept  in  mind,  however,  that  the  use  of 
the  first  parabolic  equation  to  describe  the  influ- 
ence of  body  size  on  the  trace  element  content  can 
give  useful  information  about  the  element  metabo- 
lism only  if  the  steady  state  is  achieved.  The  en- 
hanced accumulation  of  Fe,  Mn,  Zn,  and  Cr  in 
Unio  could  indicate  that  the  molluscs  had  grown  in 
a  contaminated  environment,  or  that  the  turnover 
rates  of  those  elements  are  determined  by  the 
activity  of  a  specific  enzyme  rather  than  by  the 
total  energy  metabolism,  that  the  steady  state  was 
not  reached,  or  even  that  the  accumulation  of 
metals  may  depend  on  the  metabolic  rate  of  a 
particular  organ.  (Rochester-PTT) 
W89-08235 
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HYDROGEOLOGY  AND  GROUND-WATER 
QUALITY  OF  THE  NORTHERN  PART  OF 
THE  TOWN  OF  OYSTER  BAY,  NASSAU 
COUNTY,  NEW  YORK,  IN  1980, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06976 


WATER-QUALITY  RECONNAISSANCE  OF  SE- 
LECTED WATER-SUPPLY  LAKES  IN  EAST- 
ERN KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  M.  Pope,  J.  A.  Arruda,  and  A.  E.  Vahsholtz. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations   Report   85-4058, 
1985.  47p,  1  fig,  9  tab,  15  ref. 

Descriptors:  'Reservoirs,  'Water  analysis,  'Water 
quality,  'Lakes,  'Water  supply,  'Kansas,  Pollutant 
identification,  Statistical  analysis,  Phosphorus, 
Chlorophyll  a,  Nitrogen,  Nitrates,  Nitrites,  Pesti- 
cides, Drinking  water,  Organic  carbon. 

Water  quality  degradation  of  public  water  supply 
lakes  can  produce  taste,  odor,  turbidity,  and  trace 
organic  problems  in  drinking  water.  An  investiga- 
tion of  the  water  quality  characteristics  of  public 
water  supply  lakes  in  eastern  Kansas,  began  with 
an  initial  investigation  (spring-fall  1983)  which 
consisted  of  a  water  quality  reconnaissance  of  19 
public  water  supply  lakes.  The  purpose  of  this 
reconnaissance  was  to  collect  and  statistically  sum- 
marize water  quality  constituents  and  lake  and 
watershed  physical  characteristics.  The  water 
supply  lake  had  a  large  range  in  mean  concentra- 
tions of  total  nitrite  plus  nitrate  nitrogen  (0.01  to 
0.84  mg/L),  total  ammonia  nitrogen  (0.01  to  0.38 
mg/L),  total  phosphorus  (0.02  to  0.24  mg/L),  total 
organic  carbon  (3.5  to  9.1  mg/L),  and  chlorophyll 
a  (3. 1  to  42  micrograms/L);  and  in  lake  and  water- 
shed physical  characteristics,  such  as  age  (1  to  57 
years),  surface  area  (13  to  1,240  acres),  watershed 
area  (92  to  41,090  acres),  watershed-to-lake  surface 
area  ratio  (7  to  102),  and  average  maximum  depth 
(8  to  42  ft).  Additionally,  small  concentrations  of 
pesticides   were   detected   in   8   of  the    19   water 
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supply  lakes.  Atrazine  and  Alachlor  were  the  most 
commonly  detected  pesticides.  Results  of  Spear- 
man rank-order  correlation  analyses  showed  possi- 
ble relationships  between  mean  concentrations  of 
total  nitrite  plus  nitrate  nitrogen,  total  ammc 
nitrogen,  total  phosphorus,  total  organic  carbon, 
and  chlorophyll  a;  and  certain  lake  and  watershed 
physical  characteristics.  Multiple-regression  analy- 
sis produced  significant  (0.05  level  of  significance) 
relations  between  mean  concentrations  of  total  ni- 
trite plus  nitrate  nitrogen  and  percentage  of  water- 
shed in  protected  cropland  and  age  of  lake  (0.62 
coefficient  of  determination);  and  between  mean 
concentrations  of  total  organic  carbon  and  lake 
average  maximum  depth,  lake  surface  area,  age  of 
lake,  and  watershed-to-lake  surface-area  ratio  (0.76 
coefficient  of  determination).  (Author's  abstract) 
W89-06977 


EFFECT  OF  URBAN  STORMWATER  RUNOFF 
ON  GROUND  WATER  BENEATH  RECHARGE 
BASINS  ON  LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

H.  F.  H.  Ku,  and  D.  L.  Simmons. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations   Report   85-4088, 
1986.  67p,  10  fig,  20  tab,  35  ref,  4  append. 

Descriptors:  'Urban  runoff,  'Recharge  basins, 
'Path  of  pollutants,  'Storm  runoff,  'Urban  areas, 
'Groundwater  pollution,  'Groundwater  recharge, 
'Long  Island,  *New  York,  Lead,  Chlorides,  Or- 
ganic compounds,  Cresol,  Dimethylphenol,  Nitro- 
phenol,  Methylene  chloride,  Drinking  water,  Coli- 
forms,  Bacteria. 

Urban  stormwater  runoff  was  monitored  during 
1980-82  to  investigate  the  source,  type,  quantity, 
and  fate  of  contaminants  routed  to  the  more  than 
3,000  recharge  basins  on  Long  Island  and  to  deter- 
mine whether  this  runoff  might  be  a  significant 
source  of  contamination  to  the  groundwater  reser- 
voir. Forty-six  storms  were  monitored  at  five  re- 
charge basins  in  representative  land  use  areas  (strip 
commercial,  shopping-mall  parking  lot,  major 
highway,  low-density  residential,  and  medium-den- 
sity residential).  Runoffiprecipitation  ratios  indi- 
cate that  all  storm  runoff  is  derived  from  precipita- 
tion on  impervious  surfaces  in  the  drainage  area, 
except  during  storms  of  high  intensity  or  long 
duration,  when  additional  runoff  can  be  derived 
from  precipitation  on  permeable  surfaces.  Lead 
was  present  in  highway  runoff  in  concentrations 
up  to  3300  micrograms/L,  and  chloride  was  found 
in  parking  lot  runoff  concentrations  up  to  1,100 
mg/L  during  winter,  when  salt  is  used  for  deicing. 
In  the  five  composite  stormwater  samples  and  nine 
groundwater  grab  samples  that  were  analyzed  for 
113  EPA-designated  'priority  pollutants,'  four  con- 
stituents were  detected  in  concentrations  exceed- 
ing New  York  State  guidelines  of  50  micrograms/ 
L  for  an  individual  organic  compound  in  drinking 
water:  p-chloro-m-cresol  (79  micrograms/L);  2,4- 
dimethylphenol  (96  micrograms/L);  4-nitrophenol 
(58  micrograms/L);  and  methylene  chloride  (230 
micrograms/L  in  either  groundwater  or  storm- 
water at  the  highway  basin).  One  stormwater 
sample  and  two  groundwater  samples  exceeded 
New  York  State  guidelines  for  total  organic  com- 
pounds in  drinking  water  (100  micrograms/L). 
The  presence  of  these  constituents  is  attributed  to 
contamination  from  point  sources  rather  than  to 
the  quality  of  runoff  from  urban  areas.  The  median 
number  of  indicator  bacteria  in  stormwater  ranged 
from  0.1  to  10  billion  MPN/100  ml.  Fecal  coli- 
forms  and  fecal  streptococci  increased  by  1  to  2 
orders  of  magnitude  during  the  warm  season.  The 
use  of  recharge  basins  to  dispose  of  storm  runoff 
does  not  appear  to  have  significant  adverse  effects 
on  groundwater  quality  in  terms  of  the  chemical 
and  microbiological  stormwater  constituents  stud- 
ied. (Author's  abstract) 
W89-06978 


WATER-QUALITY  AND  CHEMICAL  LOADS 
OF  THE  SUSQUEHANNA  RIVER  AT  HARRIS- 
BURG,  PENNSYLVANIA,  APRIL  1980  TO 
MARCH  1981, 
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Geological   Survey,    Harrisburg,    PA.   Water   Re- 
sources Div. 
D.  K.  Fishel. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  83-4164, 
1984.  90p,  35  fig,  14  tab,  32  ref. 

Descriptors:  'Water  quality,  'Pollutant  load,  'Sus- 
quehanna River,  'Pennsylvania,  Harrisburg, 
Streamflow,  Sediment  discharge,  Dissolved  solids, 
Herbicides,  Atrazine,  Dichlorophenoxyacetic  acid, 
Nutrients,  Precipitation,  Phosphorus,  Iron,  Alumi- 
num, Manganese,  Pollutant  identification. 

Water  samples  were  analyzed  for  42  chemical  con- 
stituents to  determine  the  water  quality  of  the 
Susquehanna  from  April  1,  1980  to  March  31, 
1981.  Streamflow  and  sediment  discharge  at  Har- 
risburg during  the  study  were  77%  and  72%,  re- 
spectively, of  the  average  annual  discharges.  Pre- 
cipitation was  16%  lower  than  normal.  Streamflow 
for  February  1981  was  140%  higher  than  the  aver- 
age monthly  flow  and  transported  61%  of  the  total 
annual  sediment  discharge.  Approximately 
2,300,000  tons  of  suspended  sediment  and  2,990,000 
tons  of  dissolved  solids  were  transported  during 
the  study.  About  76%  of  the  42,000  ton  nitrogen 
load  was  dissolved.  Nearly  84%  of  the  2,930  ton 
phosphorus  load  and  95%  of  the  1 11,000  ton  iron, 
aluminum  and  manganese  loads  were  associated 
with  suspended  sediment.  The  herbicides  atrazine 
and  2,4-Dichloro-phenoxyacetic  acid  (2,4-D)  were 
the  only  pesticides  measured  in  significant  concen- 
trations during  the  study  period.  Concentrations  of 
2,4-D  varied  throughout  the  year,  and  atrazine 
varied  mostly  during  the  spring  and  summer.  Sea- 
sonal variations  for  other  constituent  concentra- 
tions and  loads  were  directly  related  to  stream- 
flow.  Maximum  concentrations  of  suspended  sedi- 
ment differed  between  the  east  and  west  channels 
and  fluctuated  for  one  channel  to  the  other.  Specif- 
ic conductance,  dissolved  nutrients,  and  dissolved 
major  ions  were  consistently  higher  along  the  east 
and  west  banks.  Dissolved  nitrate  concentrations 
were  significantly  higher  in  the  vertical  sections 
closest  to  the  west  bank  of  the  river.  Diel  vari- 
ations of  water  temperature,  dissolved  oxygen  , 
pH,  and  specific  conductance  recorded  for  the 
period  1974  through  1978  were  greatest  during  the 
months  of  June,  July,  August,  and  September. 
(Lantz-PTT) 
W89-06983 


TRACE  METALS  IN  SURFACE  WATER  AND 
STREAM  SEDIMENTS  OF  HEALY  AND  LIG- 
NITE CREEK  BASINS,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
B.  Parks. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  83-4173, 
1983.  26p,  13  fig,  8  tab,  14  ref. 

Descriptors:  'Streams,  'Mine  drainage,  'Water 
pollution  sources,  'Environmental  effects,  'Trace 
metals,  'Surface  waters,  'Sediments,  'Path  of  pol- 
lutants, 'Coal  mining,  'Alaska,  Sediment  contami- 
nation, Water  pollution  sources. 

Coal  has  been  strip-mined  in  the  Healy  and  Lignite 
Creek  basins  of  the  Nenana  coal  field.  Trace  metals 
concentrations  were  low  in  Healy  Creek,  but  were 
higher  in  the  Lignite  Creek  basin.  Concentrations 
of  trace  metals  increased  as  Healy  Creek  and  San- 
derson Creek  (in  the  Lignite  basin)  flow  past  mined 
areas,  but  effects  of  coal  mining  could  not  be 
distinguished  from  those  due  to  a  change  in  litholo- 
gy  or  coal  outcrop  burning.  Metals  are  typically 
concentrated  on  the  suspended  sediment.  The 
source  of  the  trace  metals  on  sediment  and  in  the 
water  is  probably  the  fine-grained  Tertiary  rock  of 
the  coal-bearing  group.  Local  coals  do  not  contain 
high  levels  of  trace  metals.  Concentrations  of  dis- 
solved and  suspended  trace  metals  in  water  and 
total-recoverable  trace  metals  in  the  bed  material 
do  not  present  an  environmental  hazard  in  the 
Healy  and  Lignite  Creek  basins  at  this  time. 
Mining  docs  not  appear  to  have  had  any  apprecia- 
ble effect  on  the  quality  of  groundwater  in  the 
b:isiiis  (Author's  abstract) 
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WATER-QUALITY  CHARACTERISTICS  OF 
URBAN  RUNOFF  AND  ESTIMATES  OF 
ANNUAL  LOADS  IN  THE  TAMPA  BAY  AREA, 
FLORIDA,  1975-80, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

M.  A.  Lopez,  and  R.  F.  Giovannelli. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  83-4181, 
1984.  76p,  13  fig,  23  tab,  21  ref. 

Descriptors:  'Pollutant  load,  'Urban  runoff, 
'Water  quality,  'Path  of  pollutants,  'Tampa, 
•Florida,  Storm  runoff,  Biological  oxygen  demand, 
Chemical  oxygen  demand,  Nitrogen,  Phosphorus, 
Lead,  Land  use,  Regression  analysis,  Pollutant 
identification. 

Rainfall,  runoff,  and  water  quality  data  were  col- 
lected at  nine  urban  watersheds  in  the  Tampa  Bay 
area  from  1975  to  1980.  Watershed  drainage  area 
ranged  from  0.34  to  0.45  sq  mi.  Land  use  was 
mixed.  Development  ranged  from  a  mostly  resi- 
dential watershed  with  a  19%  impervious  surface, 
to  a  commercial-residential  watershed  with  a  61% 
impervious  surface.  Average  biochemical  oxygen 
demand  concentrations  of  base  flow  at  two  sites 
and  of  stormwater  runoff  at  five  sites  exceeded 
treated  sewage  effluent  standards.  Average  coli- 
form  concentrations  of  stormwater  runoff  at  all 
sites  were  several  orders  of  magnitude  greater  than 
standards  for  Florida  Class  HI  receiving  water  (for 
recreation  or  propagation  and  management  of  fish 
and  wildlife).  Average  concentrations  of  lead  and 
zinc  in  stormwater  runoff  were  consistently  higher 
than  Class  HI  standards.  Stormwater-runoff  loads 
and  base-flow  concentrations  of  biochemical 
oxygen  demand,  chemical  oxygen  demand,  total 
nitrogen,  total  organic  nitrogen,  total  phosphorus, 
and  lead  were  related  to  runoff  volume,  land  use, 
urban  development,  and  antecedent  daily  rainfall 
by  multiple  linear  regression.  Stormwater-runoff 
volume  was  related  to  pervious  area,  hydraulically 
connected  impervious  surfaces,  storm  rainfall,  and 
soil-infiltration  index.  Base-flow  daily  discharge 
was  related  to  drainage  area  and  antecedent  daily 
rainfall.  The  flow  regression  equations  of  this 
report  were  used  to  compute  1979  water-year 
loads  of  biochemical  oxygen  demand,  chemical 
oxygen  demand,  total  nitrogen,  total  organic  nitro- 
gen, total  phosphorus,  and  total  lead  for  the  nine 
Tampa  Bay  area  urban  watersheds.  (Lantz-PTT) 
W89-06985 


OVERVIEW  OF  GROUNDWATER  QUALITY 
DATA  IN  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
P.  A.  Kammerer. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  83-4239, 
February  1984.  58p,  24  fig,  15  tab,  19  ref. 

Descriptors:  'Hydrologic  data  collections,  'Water 
quality,  'Land  disposal,  'Groundwater  pollution, 
•Wisconsin,  'Waste  disposal,  'Water  pollution 
sources,  Groundwater  quality,  Path  of  pollutants, 
Landfills,  Data  interpretation,  Underground  waste 
disposal,  Chemical  analysis. 

A  summary  of  groundwater  quality  data  is  given 
along  with  an  evaluation  of  the  adequacy  of  these 
data  for  assessing  the  impact  of  land  disposal  of 
wastes  on  groundwater  quality.  Chemical  analyses 
used  in  data  summaries  were  limited  to  those 
stored  in  the  USGS  computer  system  (WAT- 
STORE).  Information  on  documented  instances  of 
groundwater  contamination  and  sources  of  poten- 
tial contamination  from  land  disposal  of  wastes  was 
provided  by  the  Wisconsin  Department  of  Natural 
Resources.  Available  data  provide  an  overview  of 
groundwater  quality  but  may  be  insufficient  for  the 
assessment  of  groundwater  contamination  from 
land  disposal  of  wastes.  Many  sources  of  potential 
groundwater  contamination  (landfills,  surface 
waste  storage  impoundments,  and  buried  tanks)  are 
known.  Some  of  these  are  probably  causing  local 


groundwater  contamination  that  is  not  < 
from  available  regional  data.  Further  info 
needed  for  the  assessment  of  groundwater  < 
nation  from  land  disposal  of  wastes  incl 
improved  understanding  of  groundwater  I 
gy  and  the  chemical  behavior  of  specific  ( 
nants  in  the  environment.  (Author's  abstrac 
W89-06989 


HYDROLOGY  AND  WATER-QUALITY 
TORING  CONSIDERATIONS,  JACKPIL 
NIUM       MINE,       NORTHWESTERN 
MEXICO, 

Geological  Survey,  Albuquerque,  NM    W 

sources  Div. 

H.  H.  Zehner. 

Available  from  Books  and  Open  File  Rep 

tion,  USGS,  Box  25425,  Denver,  CO  80221 

Water  Resources  Investigations  Report 

1985.  61p,  11  fig,  23  tab,  1  plate,  22  ref. 

Descriptors:  'Strip  mines,  'Land  reel 
•Groundwater  pollution,  'Path  of  p< 
•Geohydrology,  'Groundwater,  'Water 
•Uranium,  'Fate  of  pollutants,  *New  Mexi 
dioactive  wastes,  Radium  radioisotope 
wastes,  Hydraulic  conductivity,  Drinkin 
Monitoring. 

The   Jackpile   Uranium   Mine,   which   is 

Pueblo  of  Laguna  in  northwestern  New 

was  operated  from  1953  to  1980.  The  i 

facilities  have  affected  3,141   acres  of  I 

about  2,656  acres  were  yet  to  be  reclaime 

1980.  The  intended  use  of  the  restored  lani 

grazing.  Fractured  Dakota  Sandstone  and 

Shale  of  Cretaceous  age  overlie  the  Jack| 

stone  and  a  200-ft-thick  tight  mudstone  ui 

Brushy  Basin  Member  underlies  the  Jack 

hydraulic  conductivity  of  the  Jackpile  s 

probably  is  about  0.3  ft/day.  The  smal 

coefficients  determined   from  three  aqu 

indicate  that  the  Jackpile  sandstone  is  a 

hydrologic  system  throughout  much  of 

area.  Sediment  from  the  Rio  Paguate  h 

filled  the  Paguate  Reservoir  near  Laguns 

construction  in  1940.  The  mean  concent 

uranium,  Ra-226,  and  other  trace  element 

ly  were  less  than  permissible  limits  estal 

national    drinking    water    regulations 

Mexico  State  groundwater  regulations.  N 

ual  surface  water  samples  collected  upstr 

the  mine  contained  concentrations  of  1 

excess  of  the  permissible  limits.  Ra-226  c 

tions  in  many  individual  samples  collet 

the  Rio  Paguate  from  near  the  mouth  o 

Moquino  to  the  sampling  sites  along  tl 

stream  reach  of  the  Rio  Paguate,  howeve 

ed  the  recommended  permissible  concen 

Ra-226  for  public  drinking  water  supplies 

trations  in  "surface  water  apparently  are 

by  groundwater  inflow  near  the  confluei 

two  streams.  The  altitude  of  the  water  tal 

backfill  of  the  pits  will  be  controlled  par 

water  level  in  the  Rio  Paguate.  Other  fa< 

trolling  the  altitudes  of  the  water  tabU 

recharge  rate  to  the  backfill  and  the 

conductivities  of  the  backfill,  alluvium 

sandstone,  and  mudstone  unit  of  the  Bru 

Member.  After  reclamation,  most  of  th 

groundwater  probably  will  discharge  to  t 

stream  channels  draining  the  mine  area 

water  quality  may  be  monitored  as:  (1] 

monitoring,'  in  which  only  the  change 

quality  is  determined  as  the  groundwi 

from  the  mine;  or  (2)  'thorough  moni' 

which  specific  sources  of  possible  contan 

described.  (Author's  Abstract) 

W 89-06994 

AVAILABILITY  AND  QUALITY  OF  i 
WATER  IN  THE  PIEDMONT  PROV 
VIRGINIA, 

Geological   Survey,  Richmond,  VA.  > 

sources  Div. 

For  primary  bibliographic  entry  see  Fieli 

W89-06999 
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ROGEOLOGY  AND  WATER  QUALITY 
:he  CATOCTIN  MOUNTAIN  NATIONAL 
K  AREA,  FREDERICK  COUNTY,  MARY- 
D, 

Dgical    Survey,    Towson,    MD.    Water    Re- 

es  Div. 

nmary  bibliographic  entry  see  Field  2F. 
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■ACE-WATER     QUALITY     IN     PEQUEA 
*  BASIN,  PENNSYLVANIA,  1977-79, 

igical  Survey,   Harrisburg,   PA.   Water   Re- 

b  Div. 

Ward. 

able  from  Books  and  Open  File  Report  Sec- 

JSGS,  Box  25425,  Denver,  CO  80225.  USGS 

■  Resources  Investigations   Report   85-4250, 

66p,  14  fig,  18  tab,  23  ref. 

iptors:  'Streams,  'Surface  water,  'Pequea 
,  'Water  quality,  'Water  pollution  sources, 
isylvania.  Drainage  area,  Pollutant  identifica- 
Path  of  pollutants,  Fate  of  pollutants,  Ni- 
Suspended  solids,  Nitrogen,  Phosphorus, 
lie  carbon,  Insecticides,  Herbicides,  Organic 
3unds,  Chlorides,  DDT,  Atrazine,  Polychlo- 
i  biphenyls. 

ly  of  the  Pequea  Creek  basin  was  conducted 
e  U.S.  Geological  Survey,  in  cooperation 
the  Susquehanna  River  Basin  Commission 
ic  EPA  from  February  1977  through  March 
Pequea  Creek  drains  an  intensive  agricultural 
f  154  sq  mi  in  southeastern  Pennsylvania,  and 
the  Susquehanna  River  30  mi  north  of  the 
peake  Bay.  The  study  included  measurement 
amflow  and  collection  of  water  and  bottom 
al  samples  from  seven  sites  in  the  basin 
;  selected  base  flows  and  storms.  Water  sam- 
■ere  collected  daily  at  a  site  near  the  mouth 
|uea  Creek,  and  analyzed  for  suspended  sedi- 
nitrogen  and  phosphorus  species,  organic 
!,  and  pesticides.  Some  groundwater  samples 
*ere  collected  and  analyzed  for  nitrate. 
il  yields  measured  from  the  basin  during  the 
period  were  1,950  ton/sq  mi  for  suspended 
snt,  13.8  ton/sq  mi  for  total  nitrogen,  and  1.8 
[  mi  for  phosphorus.  These  yields  are  five 
higher  than  any  previously  measured  in  the 
:hanna  River  basin.  The  discharges  of  all 
tuents  monitored  increased  with  increasing 
indicated  that  a  large  amount  of  material  in 
isin  is  available  for  transport  to  streams 
;  storms.  The  large  yields  of  nitrogen  and 
torus  are  probably  caused  by  the  intensive 
lture  in  the  basin  coupled  with  large  applica- 
if  fertilizer  and  manure  to  farm  fields.  Chem- 
alyses  of  rainfall  samples  indicate  that  pre- 
ion  was  not  a  significant  source  of  nitrogen 
wsphorus.  Excluding  nitrate,  all  constituents 
^d  were  transported  mainly  during  storms. 
:  concentrations  during  base  flow  were  as 
10  mg/L  as  N~the  Environmental  Protec- 
gency  standard  for  domestic  water  supplies, 
dwater  sampled  from  farm  wells  had  nitrate 
Hrations  up  to  28  mg/L  as  N.  The  largest 
nrations  of  herbicides  detected  in  Pequea 
were  for  2,4-D,  atrazine,  and  simazine.  The 
ium  concentrations  observed  during  storms 
1-2,  24,  and  5.4  micrograms/L,  respectively, 
isecticides  chlordane  and  DDT  had  mean 
nrations  of  0.02  and  0.01  micrograms/L, 
ively.  Lindane,  PCB,  and  heptachlor  slight- 
ed maximum  limits  during  storms.  (Lantz- 
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WIS     OF     FIXED-STATION     WATER- 
-1™    DATA   IN   THE   UMPQUA   RIVER 

V  OREGON, 

gical   Survey,    Portland,    OR.    Water    Re- 

sDiv. 

Amelia. 

Me  from  Books  and  Open  File  Report  Sec- 

<*Ji,  Box  25425,  Denver,  CO  80225.  USGS 

i< Ke^"fces  Investigations  Report   85-4253, 

**P.  32  fig,  19  tab,  31  ref. 

iptors:  'Data  interpretation,  'Path  of  pollut- 
water  quality,  'Umpqua  River,  'Surface 
uregon,  Rivers,  Specific  conductivity,  Ni- 


trogen, Phosphorus,  Ammonia,  Coliforms,  Bacte- 
ria, Monitoring,  Water  sampling.  River  basins. 

An  appraisal  of  surface  water  quality  in  the 
Umpqua  River  basin  was  made  using  existing 
monthly  data  collected  by  the  Oregon  Department 
of  Environmental  Quality  and  the  U.S.  Geological 
Survey  in  cooperation  with  the  Douglas  County 
Water  Resources  Survey.  This  appraisal  was  limit- 
ed to  interpretation  of  instantaneous  monthly 
water  quality  data  collected  in  the  Umpqua  River 
basin  from  water  years  1974  to  1983.  These  data 
were  used  to  compare  water  quality  conditions 
throughout  the  basin  and  to  determine  if  data 
collected  from  the  NASQAN  (National  Stream 
Quality  Accounting  network)  station  are  represent- 
ative of  upstream  basin  conditions.  In  general,  data 
collected  at  the  NASQAN  station  represent  a  com- 
posite of  water  quality  from  the  North  and  South 
Umpqua  Rivers.  These  river  basins  account  for 
82%  of  the  NASQAN  station  drainage.  Water 
quality  concentrations,  loads,  yields,  and  trends 
were  statistically  described  and  related  to  point 
source  effluent  loads  and  basin  characteristics  in- 
cluding geohydrology,  hydrology,  population, 
land  use,  and  water  use.  Available  point-and  non- 
point-source  data  provided  minimal  information 
for  determining  cause-effect  relations  and  for  ex- 
plaining observed  trends  in  water  quality;  howev- 
er, the  data  did  indicate  that  the  largest  effluent 
discharges  are  located  in  the  South  Umpqua  River 
basin  in  the  Roseburg-Winston  area.  Instantaneous 
and  annual  flow  weighted  levels  of  specific  con- 
ductance, phosphorus,  organic  plus  ammonia  nitro- 
gen, nitrite  plus  nitrate,  and  fecal  coliform  bacteria 
are  generally  highest  in  the  South  Umpqua  River 
near  Roseburg.  These  high  levels  generally  occur 
during  the  summer  months  when  river  flow  is 
extremely  low  relative  to  flow  in  the  North 
Umpqua  River.  The  North  Umpqua  River  has 
among  the  lowest  constituent  concentrations  ob- 
served in  the  basin.  (Lantz-PTT) 
W89-07009 


WATER  QUALITY  OF  SELECTED  LAKES  IN 
MOUNT  RAINIER  NATIONAL  PARK,  WASH- 
INGTON, WITH  RESPECT  TO  LAKE  ACIDIFI- 
CATION, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

G.  L.  Turney,  N.  P.  Dion,  and  S.  S.  Sumioka. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations   Report   85-4254, 
1986.  45p,  5  fig,  7  tab,  25  ref,  2  append. 

Descriptors:  'National  parks,  'Acidic  water, 
'Lakes,  'Water  quality,  'Acidification,  'Acid  rain, 
'Washington,  Chemical  properties,  Dissolved 
oxygen,  Hydrogen  ion  concentration,  Organic 
carbon,  Specific  conductivity,  Water  temperature, 
Alkalinity,  Mount  Ranier  National  Park. 

Thirteen  lakes  in  Mount  Rainier  National  Park 
were  evaluated  for  general  chemical  characteris- 
tics, sensitivity  to  acidification  by  acidic  precipita- 
tion, and  degree  of  existing  acidification.  The  lakes 
studies  were  Allen,  one  of  the  Chenuis  group, 
Crescent,  Crystal,  Eleanor,  Fan,  one  of  the  Golden 
group,  Marsh,  Mowich,  Mystic,  Shriner,  and  two 
unnamed  lakes.  The  lakes  were  sampled  in  August 
1983.  Specific  conductance  values  were  generally 
21  microsiemens/cm  at  25  C  or  less,  and  dissolved 
solids  concentrations  were  generally  20  mg/L  or 
less.  The  major  cations  were  calcium  and  sodium, 
and  the  major  anion  was  bicarbonate.  Alkalinity 
concentrations  ranged  from  2.1  to  9.0  mg/L  in  12 
of  the  lakes.  Allen  Lake  was  the  exception,  having 
an  alkalinity  concentration  of  27  mg/L.  The  pH 
values  for  all  of  the  lakes  ranged  from  5.8  to  6.5.  In 
most  of  the  lakes,  vertical  profiles  of  temperature, 
dissolved  oxygen,  pH,  and  specific  conductance 
were  relatively  uniform.  In  the  deeper  lakes,  tem- 
perature decreased  with  depth  and  dissolved- 
oxygen  concentrations  increased  to  about  20  feet, 
remained  constant  to  80  ft,  then  decreased  with 
increasing  depth.  Exceptions  to  general  water 
quality  patterns  were  observed  in  three  lakes. 
Allen  Lake  had  a  specific  conductance  value  of  58 
Microsiemens/cm.  The  lake  of  the  Golden  group 
was  anaerobic  at  the  bottom  and  had  relatively 
high  concentrations  of  dissolved  organic  carbon 
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and  dissolved  metals,  and  a  lower  light  transmis- 
sion than  the  other  lakes  studied.  One  of  the  un- 
named lakes  had  relatively  high  concentrations  of 
phytoplankton  and  dissolved  organic  carbon  and 
relatively  low  levels  of  light  transmission.  Com- 
parisons of  lake  data  to  acid-sensitivity  thresholds 
for  specific  conductance  and  alkalinity  indicated 
that  all  of  the  lakes  except  Allen  would  be  sensitive 
to  acidic  precipitation.  The  small  sizes  of  the  lakes, 
and  their  locations  in  basins  of  high  precipitation 
and  weathering-resistant  rock  types,  enhance  their 
sensitivity.  None  of  the  lakes  in  this  study  appeared 
to  be  presently  acidified.  (Lantz-PTT) 
W89-07010 


QUALITY  OF  STORM-WATER  RUNOFF,  MI- 
LILANI  TOWN,  OAHU,  HAWAII,  1980-84, 
Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 

C.  M.  Yamane,  and  M.  G.  Lum. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations   Report   85-4265 
December  1985.  64p,  10  fig,  7  tab,  28  ref. 

Descriptors:  'Urban  runoff,  'Path  of  pollutants, 
'Hawaii,  'Storm  water,  'Storm  runoff,  *Water 
quality,  Mililani  Town,  Rainfall,  Turbidity,  Sus- 
pended solids,  Nitrogen,  Phosphorus,  Nutrients, 
Coliforms,  Bacteria,  Hydrogen  ion  concentration, 
Cadmium,  Zinc,  Copper,  Mercury,  Iron,  Nitrates, 
Nitrites,  Alkalinity,  Manganese,  Pesticides,  Rain- 
fall-runoff relationships,  Chemical  oxygen  demand, 
Lead. 

Storm  water  runoff  and  rainfall  data  were  collect- 
ed at  two  urban  sites  in  Mililani  Town,  Oahu, 
Hawaii  between  September  1980  and  August  1984. 
The  data  included  results  from  analyses  of  300 
samples  of  storm  water  runoff.  Turbidity,  suspend- 
ed solids,  Kjeldahl  nitrogen,  and  phosphorus  con- 
centrations exceeded  the  State  of  Hawaii  Depart- 
ment of  Health's  streamwater  standards  in  more 
than  50%  of  the  samples.  Mercury,  lead,  and  fecal 
coliform  bacteria  levels  exceeded  the  U.S.  EPA's 
recommended  criteria  for  either  freshwater  aquatic 
life  or  shellfish  harvesting  waters  in  more  than  half 
the  samples.  Other  constituents  exceeding  State  or 
federal  standards  in  at  least  one  sample  included 
pH,  cadmium,  nitrate  plus  nitrite,  iron,  alkalinity, 
manganese,  chromium,  copper,  zinc,  and  the  pesti- 
cides heptachlor,  lindane,  and  melathion.  Runoff 
correlated  well  with  rainfall  in  both  basins.  Ante- 
cedent rainfall  conditions  and  rainfall  intensity  had 
little  effect  on  the  quality  of  runoff.  No  statistically 
significant  relationships  were  found  between  quan- 
tity of  runoff  and  concentration  of  water  quality 
constituents.  A  'first  flush'  effect  was  observed  for 
chemical  oxygen  demand,  suspended  solids,  lead, 
nitrate  plus  nitrite,  fecal  coliform  bacteria,  dis- 
solved solids,  and  mercury.  There  were  significant 
(alpha  =  0.05)  differences  between  the  two  basins 
for  values  of  discharge,  turbidity,  specific  conduct- 
ance, chemical  oxygen  demand,  suspended  solids, 
nitrate  plus  nitrite,  phosphorus,  lead,  dissolved 
solids,  and  mercury.  The  larger  basin  had  higher 
median  and  maximum  values,  and  wider  ranges  of 
values.  (Author's  abstract) 
W89-07017 


WATER  QUALITY  AND  QUANTITY  IN  ABAN- 
DONED UNDERGROUND  COAL  MINES  OF 
WEST-CENTRAL  ARKANSAS  AND  USE  OF 
SURFACE  ELECTRICAL  RESISTIVITY  IN  AT- 
TEMPTING QUALITY  DETERMINATIONS, 
Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-07020 


WATER-QUALITY  VARIATIONS  IN  THE 
BULL  RUN  WATERSHED,  OREGON,  UNDER 
1978  TO  1983  MANAGEMENT  CONDITIONS, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
F.  A.  Rinella. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   87-4128, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

1987.  61p,  3  fig,  21  tab,  22  ref. 

Descriptors:  *Municipal  water,  *Hydrologic  data 
collections,  *  Water  quality,  "Oregon,  'Bull  Run, 
Hydrologic  systems,  Streamflow,  Precipitation, 
Suspended  sediments,  Turbidity,  Regression  analy- 
sis,  Specific  conductivity,   Silica,   Phytoplankton. 

During   the   period   October    1978   to   September 
1983    the  U.S.  Geological  Survey,  in  cooperation 
with' the  City  of  Portland  (Oregon)  Water  Bureau, 
conducted  a  study  in  the  Bull  Run  River  basin  to 
define  the  hydrologic  characteristics  of  the  basin, 
and  to  examine  relations  between  basin  characteris- 
tics (both  natural  and  man-made)  and  stream  water 
quality  and  quantity  within  the  basin.  Hydrologi- 
cally,  the  1978-1983  period  can  be  characterized  as 
representative  of  the  long-term  average,  with  no 
records  of  extreme  events.  Likewise,  water  quality 
constituent  concentrations  affected  by  quantity  of 
streamflow  are  representative  of  average   values 
and  ranges  and  exclude  values  that  would  be  ob- 
tained during  periods  of  extreme  events.  Ranges  of 
concentration  of  major  anions  and  cations  for  sur- 
face water  collected  October  1978  to  September 
1983  are  similar  to  values  collected  historically. 
The  ratio  of  constituent  to  chloride  values  deter- 
mined for  precipitation  data  collected  during  the 
period  June  1980  to  September  1981  indicated  that 
other  sources  besides  seawater  contributed  to  its 
composition.  In  ratios  of  constituents  in  precipita- 
tion, Bull  Run  values  are  similar  to  those  of  other 
remote  sites  in  Alaska,  Washington,  and  California. 
Comparisons  of  storm-related  suspended  sediment 
load  to  annual  suspended  sediment  loads  indicated 
that  62%  to  78%  of  the  total  annual  loads  occurred 
in  3  to  4  days  during  an  average  year.  Multiple- 
linear  regression  analysis  using  discharge,  suspend- 
ed sediment  and  specific  conductance  indicated 
that  most  of  the  variation  in  the  annual  values 
could  be  explained  by  naturally  occurring  process- 
es within  the  basin.  A  nonparametric  time-trend 
analysis  of  24  water  quantity  and  quality  constitu- 
ents showed  no  statistically  significant  trends  with 
estimated  slopes  large  enough  to  be  readily  meas- 
urable for  a  particular  year.  Four  constituents  that 
were  sampled  weekly  (turbidity,  specific  conduct- 
ance, silica,  and  phytoplankton)  had  statistically 
significant  trends  with  slope  indicators  that  might 
be  measurable  after  6  years.  However,  trend  analy- 
sis on  daily  mean  specific  conductance  and  sus- 
pended   sediment    values    does   not    confirm    the 
weekly   constituent   trend   results.   (Author's   ab- 
stract) 
W89-07022 


tional  Park  and  the  U.S.  Army  Corps  of  Engineers 
stressed  collection  four  times  a  year  at  three  sta- 
tions, and  extensive  coverage  of  water  quality 
properties.  Trend  analysis  and  other  rigorous  sta- 
tistical evaluation  programs  are  better  suited  to 
data  monitoring  programs  that  include  more  fre- 
quent sampling  and  that  are  organized  in  a  water 
quality  data  management  system.  Pronounced  areal 
differences  in  water  quality  suggest  that  a  water 
quality  monitoring  system  for  Shark  River  Slough 
in  Everglades  National  Park  include  collection  lo- 
cations near  the  source  of  inflow  to  Water  Conser- 
vation Area  3A.  (Author's  abstract) 
W89-07030 


HYDROGEOLOGY,  CHEMICAL  QUALITY, 
AND  AVAILABILITY  OF  GROUND-WATER  IN 
THE  UPPER  FLORIDAN  AQUIFER,  ALBANY 
AREA,  GEORGIA, 

Geological    Survey,    Doraville,    GA.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2K 
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ANALYSIS  OF  TRENDS  IN  WATER-QUALITY 
DATA  FOR  WATER  CONSERVATION  AREA 
3A,  THE  EVERGLADES,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

H.  C.  Mattraw,  D.  J.  Scheidt,  and  A.  C.  Fedenco. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   87-4142, 
1987.  52p,  12  fig,  9  tab,  13  ref. 

Descriptors:  'Wetlands,  'Florida,  'Monitoring, 
'Everglades,  'Shark  River,  'Water  quality,  Pollut- 
ant identification,  Data  acquisition,  Phosphates, 
Nitrates,  Regression  analysis,  Rainfall,  Monitoring. 

Rainfall  and  water  quality  data  bases  from  the 
South  Florida  Water  Management  District  were 
used  to  evaluate  water  quality  trends  at  10  loca- 
tions near  or  in  Water  Conservation  Area  3A  in 
The  Everglades.  The  Seasonal  Kendall  test  was 
applied  to  specific  conductance,  orthophosphate- 
phosphorus,  nitrate-nitrogen,  total  Kjeldahl  nitro- 
gen, and  total  nitrogen  regression  residuals  for  the 
period  1978-82.  Residuals  of  orthophosphate  and 
nitrate  quadratic  models,  based  on  antecedent  7- 
day  rainfall  at  inflow  gate  S-11B,  were  the  only 
two  constituent-structure  pairs  that  showed  appar- 
ent significant  (p  <  0.05)  increases  in  constituent 
concentrations.  Elimination  of  regression  models 
with  distinct  residual  patterns  and  data  outlines 
resulted  in  17  statistically  significant  station  water 
quality  combinations  for  trend  analysis.  No  water 
quality  trends  were  observed.  The  1979  Memoran- 
dum of  Agreement  outlining  the  water  quality 
monitoring  program  between  the  Everglades  Na- 


HYDROGEOLOGY  AND  WATER  QUALITY 
OF  AREAS  WITH  PERSISTENT  GROUND- 
WATER CONTAMINATION  NEAR  BLACK- 
FOOT,  BINGHAM  COUNTY,  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

D.  J.  Parliman. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4150, 
1987.  102p,  23  fig,  8  tab,  59  ref. 

Descriptors:  'Irrigation  effects,  'Geohydrology, 
'Groundwater  quality,  'Groundwater  pollution, 
'Blackfoot,  'Idaho,  'Water  pollution  sources,  In- 
filtration, Groundwater  recharge,  Calcium,  Mag- 
nesium, Bicarbonates,  Ammonia,  Nitrates,  Iron, 
Manganese,  Zinc,  Fertilizers,  Wastewater,  Land 
disposal,  Gasoline.  Drinking  water,  Water  quality. 

The  Groveland-Collins  area  near  Blackfoot,  Idaho, 
has  a  history  of  either  periodic  or  persistent  local- 
ized groundwater  contamination.  Water  users  in 
the  area  report  offensive  smell,  metallic  taste,  rust 
deposits,  and  bacteria  in  water  supplies.  During 
1984  and  1985,  data  were  collected  to  define  re- 
gional and  local  geologic,  hydrologic,  and  ground- 
water quality  conditions,  and  to  identify  factors 
that  may  have  affected  local  groundwater  quality. 
Infiltration  or  leakage  of  irrigation  water  is  the 
major  source  of  groundwater  recharge,  and  water 
levels  may  fluctuate   15   ft  or  more  during  the 
irrigation  season.  Groundwater  movement  is  gen- 
erally northwestward.  Groundwater  contains  pre- 
dominantly calcium,  magnesium,  and  bicarbonate 
ions  and  characteristically  has  more  than  200  mg/ 
L  hardness.  Groundwater  near  the  Groveland-Col- 
lins area  may  be  contaminated  from  one  or  more 
sources,  including  infiltration  of  sewage  effluent, 
gasoline  or  liquid  fertilizer  spillage,  or  land  appli- 
cation of  food  processing  wastewater.  Subsurface 
basalt  ridges  impede  lateral  movement  of  water  in 
localized   areas.   Groundwater   pools   temporarily 
behind  these  ridges  and  anomalously  high  water 
levels  result.  Maximum  concentrations  or  values  of 
constituents  that  indicate  contamination  were  1,450 
microsiemens/cm  specific  conductance,  630  mg/L 
bicarbonate  (as  HC03),   11  mg/L  nitrite  plus  ni- 
trate (as  nitrogen),  7.3  mg/L  ammonia  (as  nitro- 
gen), 5.9  mg/L  organic  nitrogen,  4.4  mg/L  dis- 
solved organic  carbon,  7,000  micrograms/L  dis- 
solved iron,  5,100  microgram/L  dissolved  manga- 
nese, and  320  microgram/L  dissolved  zinc.  Dis- 
solved oxygen  concentrations  ranged  from  8.9  mg/ 
L  in  uncontaminated  areas  to  0  mg/L  in  areas 
where  food  processing  wastewater  is  applied  to  the 
land  surface.  (Lantz-PTT) 
W89-07036 
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HYDROGEOLOGY,  DEGRADATK 
GROUND-WATER  QUALITY,  AND 
TION  OF  INFILTRATION  FROM  Tl 
WARE  RIVER  INTO  THK  P 
AQUIFERS,  NORTHERN  DELAWAR! 
Geological  Survey,  Towson,  MD.  ' 
sources  Div. 

For  primary  bibliographic  entry  see  Fiel 
W 89-07048 


CONCEPTUAL  FRAMEWORK  FOR 
WATER       SOLUTE-TRANSPORT 
WITH   EMPHASIS   ON    PHYSICAL 
NISMS  OF  SOLUTE  MOVEMENT, 

Geological  Survey,  Reston,  VA.  Watei 

Div. 

T.  E.  Reilly,  O.  L.  Franke,  H.  T.  Buxtoi 

D.  Bennett. 

Available  from  Books  and  Open  File  I 

tion,  USGS,  Box  25425,  Denver,  CO  M 

Water  Resources  Investigations  Repc 

1987.  44p,  12  fig,  2  tab,  40  ref. 

Descriptors:  'Groundwater  moveme 
transport,  'Path  of  pollutants,  'Adve 
persion,  Simulation  analysis. 

Analysis  of  solute  transport  in  groun 

tems  involves  a  complex,  multi-disci 

that   requires  intensive   and   costly  ii 

Groundwater    contamination,    partict 

point  sources,  has  been  growing  in  in 

recent  years.  This  report  examines  I 

mechanisms  of  solute  transport,  advec 

persion,  and  explains  how  they  relau 

other  and  the  scale  of  study.  The  app 

preliminary  analysis  prior  to  collection 

to  focus  on  the  technical  problems  to  1 

and  to  direct  the  initial  collection  of 

warranted.  The  field  investigation  (< 

new  data)  progresses  in  stages  that 

knowledge  and  understanding  gained  I 

ceding  data  collection  to  aid  in  furthei 

tion  as  the  study  proceeds.  A  major  pi 

approach  is  that  the  foundation  of  anj 

detailed  quantitative  definition  of:  (1) 

water  flow  field  in  three  dimensions, 

distribution  of  solutes  in  the  contamii 

three  dimensions  at  one  point  in  time, 

at  more  than  features  of  the  groun 

field,  and  is  an  important  tool  for  anal 

er,  the  scale  of  analysis  for  solute  trai 

is  usually  much  finer  than  the  scale  o 

groundwater  flow  alone.  Therefore,  i 

detail  of  the  velocity  field  is  needed  t 

accurate  calculations  of  pathlines  in 

sional      heterogeneous      groundwat 

(Lantz-PTT) 
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DYE  TRACING  TECHNIQUES  USED  TO  DE- 
TERMINE GROUND-WATER  FLOW  IN  A 
CARBONATE  AQUIFER  SYSTEM  NEAR  ELIZ- 
ABETHTOWN,  KENTUCKY, 

Geological    Survey,    Louisville,    KY.    Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 


WATER  QUALITY  OF  CEDAR  CR1 
VOIR  IN  NORTHEAST  TEXAS,  1! 

Geological  Survey,  Austin,  TX.  Wat 

Div. 

For  primary  bibliographic  entry  see  P 
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RECONNAISSANCE  INVESTIG 
WATER  QUALITY,  BOTTOM 
AND  BIOTA  ASSOCIATED  WD 
TION  DRAINAGE  IN  THE  SUN  R 
WEST-CENTRAL  MONTANA,  198« 
Geological  Survey,  Helena,  MT.  Wa 
Div. 

J.  R.  Knapton,  W.  E.  Jones,  and  J.  w 
Available  from  Books  and  Open  Fil 
tion,  USGS,  Box  25425,  Denver,  CO 
Water  Resources  Investigations  R« 
1988.  78p,  12  fig,  21  tab,  58  ref. 

Descriptors:   'Bottom,   Sediments, 
•Water   pollution   sources,   'Irrigati 
•Water  quality,  ♦Sediment  contami 
tana,  *Path  of  pollutants,  •Bioaccur 
River,    •Agricultural    runoff.   Irriga 
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>n.    Selenium,    Mercury,    Nitrates,    Drinking 
r. 

Sun  River  area  was  selected  for  a  reconnais- 
t  investigation  of  irrigation  drainage  because 
nent  information  existed  to  indicate  that  po- 
ll problems  of  a  toxic  nature  might  exist.  The 
of  study  included  the  Sun  River  Irrigation 
Ht,  Freeze-out  Lake  Game  Management 
»  and  Benton  Lake  National  Wildlife  Refuge, 
rr,  bottom  sediment,  and  biota  were  sampled 
lected  sites  and  analyzed  for  inorganic  and 
nstituents  that  could  be  toxic  at  large 
;ntrations.  Although  selenium  was  of  primary 
era,  other  trace  elements  and  selected  pesti- 

were  also  analyzed.  Some  water  quality 
lems  have  been  prevalent  for  many  years  in 
sun  River  Irrigation  Projects,  including  the 
River  and  Muddy  Creek.  However,  during 
ludy,  most  sampling  sites  were  free  of  concen- 
ns  of  toxic  constituents  that  are  in  excess  of 
lished  criteria  and  standards.  There  was  little 
je  in  arsenic,  boron,  mercury,  and  selenium 
mirations  in  fish  and  invertebrates  at  Sun 
r  sampling  sites   upstream   and   downstream 

the  irrigation  project.  Presently,  the  most 
js  threat  within  the  irrigation  project  appears 
!  from  nitrate  in  groundwater.  Water  from 
wells  contains  nitrate  concentration  in  excess 
inking  water  standards  (10  mg/L)  established 
he  State  of  Montana.  The  largest  selenium 
nitrations  in  water  and  bottom  sediment  were 
seeps  that  surround  Benton  Lake,  with  maxi- 

concentrations  of  580  mg/L  in  water  and 
gical  samples.  Several  eared-grebe  livers  from 
leout  Lake  and  several  coot  livers  and  eggs 

Benton  Lake  had   selenium  concentrations 
irive  of  contamination.  (See  also  W89-07064) 
wr's  abstract) 
07065 


RCE  OF  SALTS  IN  THE  WAIANAE  PART 
WE  PEARL  HARBOR  AQUIFER  NEAR 
BERS  POINT  WATER  TUNNEL,  OAHU, 
AH, 

Jgical    Survey,    Honolulu,    HI.    Water    Re- 

es  Div 

Eyre. 

able  from  Books  and  Open  File  Report  Sec- 

USGS,  Box  25425,  Denver,  CO  80225.  USGS 

r  Resources  Investigations  Report   87-4247, 

48p,  17  fig,  2  tab,  51  ref. 

riptors:  'Coastal  aquifers,  "Hawaii,  *Water 
tion  sources,  'Saline  water  intrusion,  'Irriga- 
effects,  Salts,  Pearl  Harbor  Aquifer,  Oahu, 
ui,  Salinity,  Chlorides,  Drop  irrigation, 
:1  stud.es,  Water  conveyance,  Tunnels. 

jalinity  of  the  water  supply  of  Barbers  Point 

I  Air  Station  has  increased  markedly  since 

The  Naval  Air  Station  obtains  its  water, 

3  million  gal/day,  from  Barbers  Point  shaft, 

ter  shaft  that  taps  the  Waianae  part  of  the 

Harbor  aquifer  underlying  the  dry,  south- 

n  flank  of  the  Waianae  mountains  on  the 

I  on  Oahu,  Hawaii.  From   1983  to  1985  the 

:  concentration   of  the    water,    increased 

D  to  250  mg/L  and  has  remained  near  that 

through  1986.  The  EPA  has  established  250 

the  maximum    recommended   chloride 

ntration  in  drinking  water  because  above  that 

many  people  can  taste  the  salt.  The  high 

I  concentration  in  shallow  groundwater  at 

lb  in  the  area  indicates  that  most  of  the  salts 

freshwater  lens  are  contributed  by  rainfall, 

ray,  and  irrigation  return  water.  At  Barbers 

*naft,  pumping  may  draw  a  small  amount  of 

irom  the  transition  zone  and  increase  the 

concentration  in  the  pumped  water  by 

«j  mg/L.  Salinity  of  the  lens  decreases  pro- 

•ly  inland   in   response   to   recharge   from 

«ly  Iresher  water  and  in  response  to  an  in- 

lens  thickness  with   increasing  distance 

I  shoreline.  The  increase,  in  1983,  in  the 

T  Sn1centra"on  of  water  at  the  shaft  was 

tably  the  result  of  saltier  recharge  water 

«ng  the  water  table,  and   not  the  result  of 

«  mixing  of  underlying  saltwater  with  the 

rhe  chloride  concentration  of  the  re- 

'  ,wa'er  has  probably  increased  because,  in 

ne  drip  method  of  irrigation  began  to  re- 


place the  furrow  method  on  sugarcane  fields  near 
the  shaft.  A  mixing-cell  model  was  used  to  estimate 
the  effect  of  drip  irrigation  on  the  chloride  concen- 
tration of  the  groundwater  in  the  vicinity  of  Bar- 
bers Point  shaft.  The  model  predicted  an  increase 
in  chloride  concentration  of  about  50  mg/L.  The 
observed  increase  was  about  30  mg/L  and  the 
chloride  concentration  is  presently  stable  at  245  to 
250  mg/L;  hence,  the  chloride  concentration  is  not 
expected  to  increase  significantly  more.  (Lantz- 
PTT) 
W89-07067 


EFFLUENT  MIGRATION  FROM  SEPTIC 
TANK  SYSTEMS  IN  TWO  DIFFERENT  LITHO- 
LOGIES,  BROWARD  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

B.  G.  Waller,  B.  Howie,  and  C.  R.  Causaras. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations   Report   87-4075, 
1987.  22p,  10  fig,  3  tab,  1 1  ref. 

Descriptors:  *Limestone,  *Sand,  'Florida,  'Path 
of  pollutants,  'Septic  tanks,  'Geohydrology, 
Broward  County,  Groundwater  movement, 
Groundwater  quality,  Observation  wells,  Hydrau- 
lic gradient. 

Two  septic  tank  test  sites,  one  in  sand  and  one  in 
limestone,  in  Broward  County,  Florida,  were  ana- 
lyzed for  effluent  migration.  Groundwater  from 
shallow  wells,  both  in  background  areas  and  hy- 
draulically  down-gradient  of  the  septic  tank 
system,  was  sampled  during  a  16-month  period 
from  April  1983  through  August  1984.  Water  qual- 
ity indicators  were  used  to  determine  the  effluent 
affected  zone  near  the  septic  tank  systems.  Specific 
conductance  levels  and  concentrations  of  chloride, 
sulfate,  ammonium,  and  nitrate  indicated  effluent 
movement  primarily  in  a  vertical  direction  with 
abrupt  dilution  as  it  moved  down-gradient.  Efflu- 
ent was  detected  in  the  sand  to  a  depth  more  than 
20  ft  below  the  septic  tank  outlet,  but  was  diluted 
to  near  background  conditions  50  ft  down-gradient 
from  the  tank.  Effluent  in  the  limestone  was  detect- 
ed in  all  three  observation  wells  to  depths  exceed- 
ing 25  ft  below  the  septic  tank  outlet  and  was 
diluted,  but  still  detectable,  40  ft  down-gradient. 
The  primary  controls  on  effluent  movement  from 
septic  tank  systems  in  Broward  County  are  the 
lithology  and  layering  of  the  geologic  materials, 
hydraulic  gradients,  and  the  volume  and  type  of 
use  the  system  receives.  (Author's  abstract) 
W89-07071 


CHEMICAL  CHARACTERISTICS  OF  WATER 
IN  THE  SURFICIAL  AQUIFER  SYSTEM, 
DADE  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
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GROUNDWATER  FLOW  AND  WATER  QUAL- 
ITY IN  NORTHEASTERN  UNION  COUNTY, 
OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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HYDROGEOLOGY,  GROUND-WATER  QUAL- 
ITY, AND  THE  POSSIBLE  EFFECTS  OF  A  HY- 
POTHETICAL RADIOACTIVE-WATER  SPILL, 
PLAINSBORO  TOWNSHIP,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

J.  C.  Lewis,  and  F.  J.  Spitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4092, 
1987.  45p,  11  fig,  6  tab,  29  ref. 

Descriptors:  'Geohydrology,  'Groundwater  qual- 
ity, 'Radioactive  wastes,  'Accidents,  'Path  of  pol- 
lutants, 'New  Jersey,  'Groundwater  movement, 
Fate  of  pollutants,  Transmissivity,  Flow  velocity, 
Tritium,  Saturated  flow,  Trace  metals. 


Sources  Of  Pollution — Group  5B 

Princeton  University,  under  contract  to  the  De- 
partment of  Energy,  maintains  a  Tokamak  fusion 
test  reactor  in  New  Jersey.  The  U.S.  Geological 
Survey   investigated   groundwater  flow  and  esti- 
mated the  effects  of  a  hypothetical  spill  of  radioac- 
tive water  at  the  site  on  the  local  groundwater 
system.  The  study  included  test  drilling;  aquifer 
testing;  measurement  of  water  levels,  infiltration 
capacity,  and  stream  discharge;  and  a  simulation  of 
the  hypothetical  spill.  The  Triassic  Stockton  For- 
mations water  supply  aquifer  composed  primarily 
of  jointed  siltstone  and  sandstone-underlies  the  site. 
The  aquifer  is  confined  by  overlying  weathered 
bedrock  and   underlying  unjointed  rock.   Weath- 
ered bedrock  is  overlain  by  unconsolidated,  par- 
tially saturated  material  which  ranges  from  6  to  39 
ft  in  thickness.  Groundwater  recharge  is  by  lateral 
flow  into  the  study  area,  stream  leakage,  and  pre- 
cipitation.  Discharge  is  by  pumpage,  evapotran- 
spiration,  stream  inflow,  and  lateral  flow  out  of  the 
study  area.  Transmissivity  of  the  aquifer  is  about 
1,740  sq  ft/day,  and  the  storage  coefficient  is  about 
0.0002.  The  average  linear  velocity  of  groundwat- 
er at  the  site  ranges  from  100  to  270  ft/yr  depend- 
ing on  location  and  time  of  year.  The  velocity  over 
a  large  part  of  the  site  is  controlled  by  on-site 
pumpage.    Groundwater   samples   were   collected 
and  analyzed  for  common  ions,  trace  metals,  and 
tritium.  The  analyses  reported  no  concentrations  of 
common  ions  or  trace  metals  which  exceeded  the 
criteria  for  drinking  water  standards  recommended 
by  the  EPA,  except  for  some  instances  of  moder- 
ately high  concentrations  of  iron  and  manganese. 
Iron  and  manganese  are  common  in  groundwater 
and  surface  water  in  the  area  and  are  not  indicative 
of  an  on-site  source  of  contamination.  Tritium  con- 
centrations in  the  collected  samples  were  also  con- 
sidered representative  of  background  levels  and 
were  well  below  the  maximum  concentration  per- 
mitted by  the  EPA.  The  fate  of  spilled  radioactive 
water  after  a  hypothetical  accident  would  depend 
on  the  nature  of  the  accident  and  weather.  If  the 
on-site  pumpage  continued  after  a  spill,  ground- 
water leaving  the  site  probably  would  have  only 
minimal  tritium  concentrations,  but  stream  water 
leaving  the  site  could  contain  significant  tritium 
concentrations.  (Author's  abstract) 
W89-07081 


EFFECTS  OF  SURFACE  RUNOFF  AND 
TREATED  WASTEWATER  RECHARGE  ON 
QUALITY  OF  WATER  IN  THE  FLORIDAN  AQ- 
UIFER SYSTEM,  GAINESVILLE  AREA,  ALA- 
CHUA COUNTY,  FLORIDA, 
Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
G.  G.  Phelps. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4099 
1987.  57p,  22  fig,  14  tab,  38  ref. 

Descriptors:  'Path  of  pollutants,  'Surface  runoff, 
'Wastewater  disposal,  'Florida,  'Groundwater 
quality,  Fate  of  pollutants,  Pollutant  identification, 
Aquifers,  Organic  compounds,  Gainesville, 
Groundwater  recharge,  Injection  wells,  Bacteria, 
Nutrients,  Nitrogen,  Diazinon,  Lindane,  Malathi- 
on,  Phosphorus,  Path  of  pollutants,  Suspended 
solids. 

Rates  of  recharge  to  the  Floridan  aquifer  system  at 
four  sites  in  Alachua  County  were  estimated  and 
water  samples  were  analyzed  to  determine  if  the 
recharge  water  had  any  effects  on  the  water  qual- 
ity of  the  aquifer.  A  total  of  about  33  million  gal/ 
day  (mgd)  recharges  the  upper  part  of  the  aquifer 
system  at  Haile  Sink,  Alachua  Sink,  and  drainage 
wells  near  Lake  Alice.  At  the  Kanapaha 
Wastewater  Treatment  Plant,  injection  wells  re- 
charge an  average  of  6. 1  mgd  into  the  lower  zone 
of  the  system.  The  samples  of  water  entering  the 
aquifer  system  collected  at  the  four  sites  generally 
conformed  to  the  drinking  water  standards  recom- 
mended by  the  EPA  in  1983.  Bacteria  and  nutrient 
concentrations  were  more  variable  in  the  recharge 
water  than  were  other  constituents.  Organic  com- 
pounds such  as  diazinon,  lindane,  and  malathion 
were  occasionally  detected  in  all  recharge  water, 
but  concentrations  never  exceeded  recommended 
limits.  Bacteria  were  detected  in  most  wells  sam- 
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pled  near  the  Gainesville  recharge  sites.  The  high- 
est counts  were  from  wells  near  Alachua  Sink.  At 
only  one  site  was  there  a  significant  difference 
between  the  quality  of  the  recharge  water  and 
water  from  the  wells  sampled,  although  the  re- 
charge water  tended  to  be  lower  in  calcium  and 
iron  than  water  from  the  Floridan  aquifer  system. 
A  sample  from  a  well  about  150  ft  down-gradient 
of  a  drainage  well  near  Lake  Alice  consisted  of 
turbid  water  with  a  total  phosphorus  concentration 
of  75  mg/1  and  total  nitrogen  concentration  of  57 
ml/1.  Water  flowing  into  the  drainage  well  from 
the  lake  had  a  total  nitrogen  concentration  of  1.6 
mg/1.  Apparently,  nutrient  rich  suspended  sedi- 
ment in  inflow  to  the  drainage  well  settles  out  of 
the  water  and  accumulates  in  cavities  in  the  lime- 
stone. Estimated  loads  entering  the  aquifer  include 
3,500  kg/d  of  chloride,  <  0.4  kg/day  of  lead,  3 10 
kg/day  of  nitrogen,  and  150  kg/day  of  phosphorus. 
The  effects  of  the  loads  were  not  detected  in  most 
monitor  wells.  Apparently,  some  of  the  constitu- 
ents may  settle  out,  some  may  be  adsorbed  by 
aquifer  materials,  and  the  remainder  diluted  and 
dispersed  by  the  extremely  large  volume  of  water 
in  the  aquifer.  (Author's  abstract) 
W89-07085 


AREA  OF  INFLUENCE  AND  ZONE  OF  CON- 
TRIBUTION TO  SUPERFUND-SITE  WELLS  G 
AND  H,  WOBURN,  MASSACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

C.  F.  Myette,  J.  C.  Olimpio,  and  D.  G.  Johnson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4100, 
1987.  86p,  6  fig,  1  tab,  6  pi,  14  ref. 

Descriptors:  *Wells,  *Groundwater  pollution, 
•Path  of  pollutants,  *Woburn,  *Massachusetts, 
Cleanup,  Water  pollution  treatment,  Aquifers, 
Transmissivity,  Hydraulic  conductivity,  Ground- 
water recharge,  Surface-groundwater  relation- 
ships, Infiltration. 

Groundwater  contamination  by  chlorinated  vola- 
tile organic  compounds  detected  by  the  Massachu- 
setts Department  of  Environmental  Quality  Engi- 
neering in  1979  forced  the  closing  of  public  supply 
wells  G  and  H  in  the  City  of  Woburn,  MA.  The 
EPA  has  ranked  the  wells  G  and  H  site  on  the 
National  Priorities  List  as  a  CERCLA  (Superfund) 
site  and  currently  is  conducting  a  feasibility  study 
to  determine  a  remedial  action  cleanup  plan  for  the 
site.  A  30-day  aquifer  test  was  conducted  to  deter- 
mine the  hydraulic  properties  of  the  stratified  drift 
aquifer  in  the  vicinity  of  the  wells,  and  to  deter- 
mine the  area  of  influenced  and  zone  of  contribu- 
tion to  wells  G  and  H  under  pumping  conditions. 
The  estimated  transmissivity  of  the  aquifer  in  the 
vicinity  of  well  G  was  29,700  sq  ft/day,  with  a 
storage  coefficient  of  0.20.  The  average  horizontal 
hydraulic  conductivity  in  the  vicinity  of  the  well 
ranged  from   125  to   350  ft/day.   The  estimated 
transmissivity  of  the  aquifer  at  well  H  was  17,600 
sq  ft/day,  with  a  storage  coefficient  of  0.16.  The 
average  horizontal  hydraulic  conductivity  ranges 
from  130  to  215  ft/day.  The  area  of  influence  after 
30  days  of  pumping  well  G  at  700  gal/min  and 
well  H  at  400  gal/min  was  oblong  in  shape,  and 
approximately  3000  ft  long  and  1700  ft  wide,  as 
measured  at  the  midpoint  between  wells  G  and  H. 
The  area  of  influence  of  wells  G  and  H  described 
in   this   report   is  considered   to  be  a  'snapshot' 
representative  of  the  hydrologic  and  pumping  con- 
ditions of  the  30-day  aquifer  test.  Most  of  the  water 
pumped  by  the  wells  is  obtained  directly  from  the 
part  of  the  aquifer  immediately  surrounding  both 
wells   and    from    induced    infiltration    of  surface 
water  from  the  overlying  river  and  wetland.  The 
remaining  part  of  the  zone  of  contribution  is  that 
area  of  '.he  Aberjona  River  drainage  basin   up- 
gradient  and  outside  the  area  of  influence  of  wells 
G  and  H.  A  small  amount  of  the  surface  water  in 
the  river  entering  the  northern  end  of  the  study 
area,  which  is  derived  from  groundwater  discharge 
and  surface  water  runoff  in  the  up-gradient  drain- 
age area,  is  induced  from  the  river  to  the  wells 
under  pumping  conditions.  The  size  of  the  area 
south  of  wells  G  and  H  that  contributes  water  to 
the  wells  is  variable,  dependent  on  pumping  rates 
and  hydrologic  conditions.  (Author's  abstract) 
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TION NEAR  TWO  PESTICIDE-BURIAL  SITES 
IN  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

J.  R.  Stark,  J.  D.  Strudell,  P.  A.  Bloomgren,  and  P. 
Eger. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4115, 
1987.  48p,  15  fig,  11  tab,  29  ref. 

Descriptors:  "Groundwater  pollution,  'Under- 
ground coast  disposal,  *Soil  contamination,  •Pesti- 
cides, 'Path  of  pollutants,  'Minnesota,  Waste  dis- 
posal, Groundwater  management,  Organic  com- 
pounds, Sulfur,  Magnesium-carbonate,  Ground- 
water quality,  Chemical  analysis,  Lead,  Arsenic. 

Preliminary  investigations  of  the  geology,  ground- 
water hydrology,  and  soil  and  groundwater  chem- 
istry at  sites  in  Pine  and  St.  Louis  Counties,  Minne- 
sota, have  shown  that  contamination  associated 
with  pesticides  buried  at  the  sites  is  not  widespread 
or  highly  concentrated.   None  of  the  pesticides 
sampled  for  in  soil  and  in  groundwater  at  the  sites 
exceeded  Minnesota  soil  and  drinking  water  stand- 
ards. About  1,500  pounds  of  lead  arsenate  were 
buried  at  the  site  in  St.   Louis  County.  Nearly 
10,000  pounds  of  lead  arsenate,  as  well  as  smaller 
quantities  of  organic  pesticides  (such  as  chlorpro- 
pham,  DDT,  endrin,  and  aldrin),  lime  sulfur,  and 
magnesium   carbonate   were   buried   at   the   Pine 
County  site.  These  chemicals  were  buried  in  shal- 
low trenches  at  the  sites  during  the  early  1970's. 
The  first  wells  drilled  at  each  site  were  located  to 
establish  the  direction  of  horizontal  groundwater 
flow   in   each   area.   Groundwater   flows   to   the 
northeast  at  the  St.  Louis  County  site  and  to  the 
southeast  at  the  Pine  County  site.  Depths  to  the 
water  table  are  about  30  ft  at  the  Pine  County  site 
and  about  25  ft  at  the  St.  Louis  County  site.  In 
addition,   groundwater   is   perched   seasonally   at 
about  5  ft  below  land  surface  in  the  immediate 
vicinity  fo  the  burial  site  in  Pine  County.  After  the 
direction  of  flow  was  determined,  additional  wells 
were  drilled  down-gradient  from  the  disposal  areas 
at  both  sites  to  determine  whether  contaminations 
were  migrating  with  groundwater  away  from  the 
sites.  In  general,  concentrations  of  lead  and  arsenic 
in  soil  and  groundwater  were  below  background 
concentrations  for  the  areas.  Concentrations  of  or- 
ganic pesticides  generally  were  below  analytical- 
detection    limits.    The    limited    solubility    of   the 
chemicals  and  the  tendency  of  the  contaminants  to 
be  sorbed  on  soil  particles  probably  combined  to 
restrict  mobilization  of  the  chemicals.   (Author's 
abstract) 
W89-07092 


EFFECTS  OF  AGRICULTURAL  BEST-MAN- 
AGEMENT PRACTICES  ON  TOTAL  PHOS- 
PHORUS YIELDS  IN  THE  JOHNSON  BROOK 
AND  LOVEJOY  POND  WATERSHEDS,  KEN- 
NEBEC COUNTY,  MAINE,  1980-84, 
Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

T.  J.  Maloney,  and  J.  W.  Sowles. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   87-4118, 
1987.  51p,  7  fig,  9  tab,  19  ref. 

Descriptors:  *Agricultural  runoff,  'Water  pollu- 
tion effects,  'Phosphorus,  *Small  watersheds, 
•Maine,  *Water  quality  management,  *Path  of  pol- 
lutants, Johnson  Brook,  Lovejoy  Pond,  Stream- 
flow,  Storm  runoff,  Eutrophication. 

Analysis  of  daily  phosphorus  yield  and  streamflow 
data  collected  before  and  after  implementation  of 
agricultural  best  management  practices  in  the 
Johnson  Brook  watershed  in  south-central  Maine 
indicated  statistically  significant  reductions  in 
phosphorus  loading  in  all  flow  categories.  Reduc- 
tion of  median  loadings  for  five  flow  categories 
ranged  from  26%  to  90%.  The  annual  total  phos- 
phorus yield  was  reduced  17%  after  implementa- 
tion of  the  best  management  practices.  The  ob- 


served phosphorus  yield  reduction  is  consi 
because  of  two  streamflow  factors  Fir 
period  after  implementation  of  the  best  n 
ment  practices  had  eight  more  storms.  Pel 
storm  runoff  in  the  post-implementation  per 
31  days  with  greater  than  average  streamfk 
a  maximum  daily  streamflow  more  than  thw 
greater  than  those  observed  in  the  pre-impli 
tion  period.  Second,  the  annual  streamfk 
128%  greater  in  the  year  after  the  mana 
practices  were  implemented.  Because  the  p 
for  phosphorous  transport  increases  with 
and  greater  yields  are  possible  when  the  vo 
water  increases,  a  higher  phosphorus  yield 
be  expected  in  the  post-implementation  peri 
during  the  pre-implementation  period,  if  ot 
tors  had  remained  unchanged.  The  reduc 
phosphorous  yield  in  the  study  area  are  not 
ed  to  have  a  significant  effect  on  the  et 
conditions  observed  in  Lovejoy  Pond.  PI 
rous  concentrations  in  the  pond  will  contin 
capable  of  supporting  algal  blooms.  Howe 
intensity  and  duration  of  blooms  are  expect 
less  than  those  observed  before  best  mam 
practice  implementation.  (Author's  abstract 
W89-07O93 


PRELIMINARY  ASSESSMENT  OF  j 
QUALITY  IN  THE  ALLUVIAL  AQUIF 
THE  PUERCO  RIVER  BASIN,  NORT1 
ERN  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  R 

Div. 

For  primary  bibliographic  entry  see  Field  i 
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TRAVELTIME  AND  DISPERSION  I 
SHENANDOAH  RIVER  AND  ITS  TRI1 
IES,  WAYNESBORO,  VIRGINIA,  TO 
ERS  FERRY,  WEST  VIRGINIA, 

Geological  Survey,  Towson,  MD.  Wi 
sources  Div. 

K.  R.  Taylor,  R.  W.  James,  and  B.  M.  Heli 
Available  from  Books  and  Open  File  Ret 
tion,  USGS,  Box  25425,  Denver,  CO  8022 
Water   Resources   Investigation   Report 
1986.  60p,  18  fig,  9  tab,  24  ref. 

Descriptors:  'Dispersion,  'Mixing,  *Trai 
ies,  'Path  of  pollutants,  *Flow  velocity, 
doah  River,   *Virgrnia,   'West  Virginia, 
leases,  Flow  duration,  Flow  profiles. 

Two  traveltime  and  dispersion  measureme 
rhodamin  dye  were  conducted  on  a  178-ir 
of  the  Shenandoah  River  between  Wa; 
Virginia,  and  Harpers  Ferry,  West  Virg 
flows  during  the  two  measurements  we 
proximately  the  85%  and  45%  flow  durat 
two  sets  of  data  were  used  to  develop  a 
ized  procedure  for  predicting  travelti 
downstream  concentrations  resulting  (roe 
of  water  soluble  substances  at  any  point 
river  reach  studied.  The  procedure  can  b 
calculate  traveltime  and  concentration 
almost  any  spillage  that  occurs  during 
steady  flow  between  a  40%  to  95%  flow 
Based  on  an  analogy  between  the  general 
a  time  concentration  curve  and  a  scalene 
the  procedures  can  be  used  on  long  rive 
to  approximate  the  conservative  time  c 
tion  curve  for  instantaneous  spills  of  conl 
The  triangular  approximation  techniqui 
combined  with  a  superposition  techniqu 
diet  the  approximate,  conservative  time  c 
tion  curve  for  constant  rate  and  variable  i 
tions  of  contaminants.  The  procedure  wi 
to  a  hypothetical  situation  in  which  5,0( 
of  contaminants  is  spilled  instantaneously 
Ford,  Virginia.  The  times  required  for  tl 
edge,  the  peak  concentration,  and  the  tra 
of  the  contaminant  cloud  to  reach  the  wi 
at  Front  Royal,  Virginia  (85  miles  do\» 
are  234,280,  and  340  hrs,  respectively,  foi 
an  80%  flow  duration.  The  conservative 
centration  would  be  approximately  9' 
grams/L  at  Front  Royal.  The  procedu 
oped  cannot  be  depended  upon  when  a  l 
hydraulic  wave  or  other  unsteady  flow 
exists  in  the  flow  system  or  when  the  spi 
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loats  or   is   immiscible   in   water.   (Author's 

ict) 

07099 


iNIUM  CONCENTRATIONS  IN  LEAF  MA- 

AL  FROM    ASTRAGALUS   OXYPHYSUS 

BLO  LOCOWEED)  AND  ATRIPLEX  LEN- 

RMIS  (QUAIL  BUSH)  IN  THE  INTERIOR 

5T  RANGES  AND  THE  WESTERN   SAN 

JUIN  VALLEY,  CALIFORNIA, 

>gical  Survey,  Sacramento,  CA.  Water  Re- 

csDiv. 

nmarv  bibliographic  entry  see  Field  5A. 
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UND- WATER  FLOW  AND  SOLUTE 
.SPORT  AT  A  MUNICIPAL  LANDFILL 
ON  LONG  ISLAND,  NEW  YORK.  PART  1: 
ROGEOLOGY  AND  WATER  QUALITY, 

igical  Survey,  Syosset,  NY.  Water  Resources 

Vexler. 

ible  from  Books  and  Open  File  Report  Sec- 
JSGS,  Box  25425,  Denver,  CO  80225.  USGS 
Resources  Investigations  Report   86-4070, 
52p,  18  fig,  6  tab,  1  plate,  40  ref. 

iptors  'Solute  transport,  'Groundwater 
nent,  'Landfills,  'Leachates,  'Geohydro- 
•Path  of  pollutants,  Municipal  waste,  Long 
,  Water  quality,  Groundwater  pollution,  Gla- 
^uifers,  Permeability,  Specific  conductivity, 
onate,  Alkalinity,  Chlorides,  Sodium,  Am- 
m,  Linings. 

1  of  a  study  on  the  transport  of  contaminants 
undwater,  the  hydrogeology  and  chemical 
■  of  groundwater  in  a  4  sq  mi  area  surround- 
municipal  sanitary  landfill  in  the  Town  of 
haven,  Long  Island,  N.Y.,  were  investigated 

1981-83.  The  landfill  is  excavated  in  glacial 
sh  deposits  that  form  part  of  the  upper  gla- 
|uifer  and  is  lined  with  a  polyvinyl  chloride 
■ane.  The  aquifer  in  that  area  consists  mostly 
ily  permeable  coarse  sand  and  gravel  and  is 
apal  source  of  water  supply  for  the  Town, 
turated  thickness  of  the  aquifer  ranges  from 

120  ft.  Groundwater  moves  southeastward 
ut  1.1  ft/day.  Although  the  landfill  is  lined, 
samples  from  wells  downgradient  contained 
ri  concentrations  of  several  inorganic  ions, 
indicates  that  leachate  has  entered  the  aqui- 
leachate  plume  3,700  ft  long,  2,400  ft  wide, 
least  90  ft  thick  was  delineated  from  specific 
rtance  data  from  monitoring  well  samples, 
quality  in  the  Magothy  aquifer  and  in  Bea- 
i  Creek,  a  stream  fed  by  groundwater  2,000 
heast  of  the  landfill  site,  does  not  appear  to 
laminated  by  leachate.  The  areal  distribution 
um  and  chloride  is  similar  to  that  of  specific 
:tance.  Both  sodium  and  chloride  appear  to 
servative  and  are  attenuated  by  dispersive 

only.  Bicarbonate,  as  measured  by  total 
ity,  is  attenuated  by  several  chemical  proc- 
racluding  oxidation  of  reduced  species  in 
Ammonium  concentrations  decrease 
radient  of  the  landfill  through  ion  exchange 
ong  the  edges  of  the  plume,  by  oxidation  of 
"J™  >on  to  nitrate.  (Author's  abstract) 


^CONTAMINATION  OF  SHALLOW 
NDWATER  AND  STREAMS  IN  THE 
KHAYEN  OIL  HELD,  LINCOLN 
TY,  MISSISSIPPI, 

Peal  Survey,  Jackson,  MS.  Water  Resources 

alkhoff. 

J!'  {J°™  Books  and  Open  File  Report  Sec- 
»GS,  Box  25425,  Denver,  CO  80225.  USGS 
Resources  Investigations  Report  86-4087, 
7P.  15  fig,  11  tab,  31  ref. 

Ptors:  'Oil  fields,  'Brine,  'Groundwater 
>n.  Streams,  'Path  of  pollutants,  'Water 
3n  sources,  'Lincoln  County,  'Mississippi, 
f».    Geohydrology,     Groundwater    move- 

ologic  investigation  to  define  areas  of  brine 
"nation  in  shallow  freshwater  aquifers  com- 


monly used  for  streams  that  drain  the  Brookhaven 
Oil  Field,  was  conducted  from  October  1983  to 
September  1984.  The  Brookhaven  Oil  Field  covers 
approximately  15  sq  mi  in  northwestern  Lincoln 
County,  Mississippi.  Since  1943,  disposal  of  ap- 
proximately 544.2  million  barrels  of  brine  pumped 
from  the  oil  producing  zone  (lower  part  of  the 
Tuscaloosa  Formation)  has  contaminated  the  Ci- 
tronelle  aquifer,  the  Hattiesburg  aquifers,  and 
streams  that  drain  the  oil  field.  Approximately  5  sq 
mi  of  the  shallow  Citronelle  aquifer  contain  water 
with  chloride  concentrations  higher  than  normal 
for  this  area  (  >  20  mg/L).  Brine  contamination 
has  moved  from  the  source  laterally  through  the 
Citronelle  aquifer  to  discharge  into  nearby  streams 
and  vertically  into  the  underlying  Hattiesburg 
aquifers.  Contamination  is  most  noticeable  in 
Shaws  Creek  when  streamflow  originates  primari- 
ly from  groundwater  inflow  (approximately  87% 
of  the  time  during  the  study).  Additional  study  is 
required  to  define  contaminant  plumes,  rates  of 
groundwater  movement  and  geohydrochemical  re- 
actions between  the  contaminant  and  aquifer  mate- 
rials. These  data  would  allow  accurate  predictions 
of  location,  extent  and  degree  of  contamination  in 
the  study  area.  (Author's  abstract) 
W89-07113 


HST3D:  A  COMPUTER  CODE  FOR  SIMULA- 
TION OF  HEAT  AND  SOLUTE  TRANSPORT 
IN  THREE-DIMENSIONAL  GROUND-WATER 
FLOW  SYSTEMS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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EVALUATION  OF  THE  MATRIX  EXPONEN- 
TIAL FOR  USE  IN  GROUND-WATER-FLOW 
AND  SOLUTE-TRANSPORT  SIMULATIONS: 
THEORETICAL  FRAMEWORK, 

Geological  Survey,  Albuquerque,  NM. 

For  primary  bibliographic  entry  see  Field  2F. 
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GROUND  WATER  CONTAMINATION  IN  NEW 
MEXICO  1927-1986, 

New  Mexico  Environmental  Improvement 
Agency,  Santa  Fe. 
D.  M.  McQuillan,  and  N.  S.  Keller. 
In:  Proceedings  of  the  32nd  Annual  New  Mexico 
Conference  on  Ground  Water  Management.  Albu- 
querque, NM,  November  5-6,  1987.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces 
NM,  February  1988.  pp  12-33,  13  fig,  7  ref. 

Descriptors:  'Water  pollution  sources, 
'Wastewater  pollutants,  'Potable  water,  'Ground- 
water pollution,  'Wells,  'New  Mexico, 
Wastewater  disposal,  Septic  tanks,  Agricultural 
chemicals,  Urban  runoff,  Evapotranspiration,  Re- 
sidual minerals,  Industrial  wastes,  Nonpoint  pollu- 
tion sources. 

More  than  one  million  New  Mexicans  rely  totally 
upon  aquifers  for  their  water  supply.  Approximate- 
ly, 200,000  residents  use  private  water  wells. 
Unlike  public  water  systems  which  are  tested  rou- 
tinely pursuant  to  the  federal  Safe  Drinking  Water 
Act,  private  wells  are  tested  rarely,  if  at  all.  At 
least  833  incidents  of  groundwater  contamination 
have  been  documented  in  the  state  from  1927  to 
1986.  These  incidents  include  the  contamination  of 
80  public  water  supply  wells,  most  of  which  have 
been  shut  down  and  abandoned.  Of  these,  54  cases 
have  received  or  will  soon  receive  some  remedi- 
ation. Slightly  more  than  half  of  all  cases  of 
groundwater  contamination  in  the  state  have  been 
caused  by  non-point  sources,  predominantly  house- 
hold septic  tanks  or  cesspools.  Non-point  source 
contamination  is  caused  by  diffuse  sources  such  as 
large  numbers  of  small  septic  tanks  spread  over  a 
subdivision,  residual  minerals  from  evapotranspira- 
tion, urban  runoff  or  widespread  application  of 
agricultural  chemicals.  Point  source  contamination 
sources  are  predominantly  industrial;  other  sources 
include  publicly  owned  sewage  treatment  plants  or 
landfills.  Virtually  all  such  cases  result  from  histor- 
ical disposal  practices,  accidental  discharges,  or 
current  unauthorized  discharges.  Of  the  412  dis- 


Sources  Of  Pollution — Group  5B 

charges  permitted  by  the  New  Mexico  Water 
Quality  Control  Commission  regulations,  only  5 
have  caused  groundwater  contamination.  None  of 
these  cases  has  impaired  the  beneficial  use  of 
groundwater.  No  water-supply  wells,  pubic  or  pri- 
vate, have  been  contaminated  by  permitted  dis- 
charges. Contamination  has  been  documented  only 
in  monitoring  wells.  (See  also  W89-07121)  (Ham- 
mond-PTT) 
W89-07123 


WATER  QUALITY  PROBLEMS  IN  THE  ALBU- 
QUERQUE SOUTH  VALLEY, 

New       Mexico       Environmental       Improvement 
Agency,  Santa  Fe. 
B.  Gallaher. 

In:  Proceedings  of  the  32nd  Annual  New  Mexico 
Conference  on  Ground  Water  Management.  Albu- 
querque, NM,  November  5-6,  1987.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces 
NM,  February  1988.  pp  56-66,  4  fig,  4  ref. 

Descriptors:  'New  Mexico,  'Water  quality  con- 
trol, 'Groundwater  pollution,  'Wells,  'Public 
health,  'Urbanization,  'Water  pollution  effects, 
Albuquerque,  Epidemiology,  Human  Diseases, 
Chemical  properties,  Nitrates,  Organic  com- 
pounds, Gasoline,  Pumping  wells,  Wastewater  dis- 
posal, Industrial  production,  Population  exposure. 

For  most  South  Valley,  New  Mexico,  residents, 
there  is  currently  little  potential  health  risk  associ- 
ated with  drinking  private  well  water.  Severe  taste 
and  odor  problems  are  widespread  in  the  inner 
valley,  but  are  not  hazardous  to  public  health. 
Potential  health  hazards  caused  by  nitrate,  gaso- 
line, and  volatile  organics  are  generally  restricted 
to  discrete  areas.  Epidemiologic  studies  conducted 
between  1985  and  1987  indicate  that  the  rates  of 
diarrheal  illness,  cancer,  and  childhood  leukemia  in 
the  South  Valley  are  not  significantly  different 
than  in  other  parts  of  Albuquerque,  Bernalillo 
County,  or  New  Mexico.  Due  to  increased  indus- 
trialization and  population  growth,  however,  the 
extent  of  health-threatening  contamination  cases 
will  inevitably  increase  in  the  next  decade.  Experi- 
ence indicates  that  in  the  inner  valley  the  ground- 
water is  exceedingly  vulnerable  to  contamination 
from  spills  or  wastewater  discharges  at  the  land 
surface.  It  appears  that  contaminants  in  the  shallow 
groundwater  zones  are  being  drawn  to  greater 
depths  by  the  pumping  of  deep  wells.  This  vertical 
migration  presents  a  long-term  threat  to  all  deep 
wells  including  those  used  by  the  city  of  Albuquer- 
que. (See  also  W89-07121)  (Hammond-PTT) 
W89-07126 


IMPLICATIONS  OF  BOMB  CL36  AND  BOMB 
TRITIUM  STUDIES  FOR  GROUND  WATER 
RECHARGE  AND  CONTAMINANT  TRANS- 
PORT THROUGH  THE  VADOSE  ZONE, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
F.  M.  Philips,  J.  L.  Mattick,  and  T.  A.  Duval. 
In:  Proceedings  of  the  32nd  Annual  New  Mexico 
Conference  on  Ground  Water  Management.  Albu- 
querque, NM,  November  5-6,  1987.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces, 
NM,  February  1988.  pp  124-129,  2  fig,  7  ref. 

Descriptors:  'Tracers,  'Radioactive  tracers,  'De- 
serts, 'Groundwater  movement,  'Path  of  pollut- 
ants, 'Radioisotopes,  'Groundwater  pollution, 
•Soil  properties,  Tritium,  Chlorine  radioisotopes, 
Vadose  water,  Field  tests,  New  Mexico,  Arid 
lands. 

The  combination  of  C136  and  tritium  from  nuclear 
weapons  fallout  has  proved  to  be  a  successful 
environmental  tracer  for  long-term  water  and 
solute  movement  in  natural  desert  soils.  The  infor- 
mation that  they  provide  is  equivalent  to  that  from 
a  30-year-long  artificial  tracer  experiment.  The 
downward  velocity  of  the  soil  at  the  New  Mexico 
site  SNWR  1  (computed  from  the  penetration 
depth  of  the  tritium  peak)  is  about  15  cm/yr  and  at 
NMSUR  is  about  7  cm/yr.  This  difference  could 
be  anticipated,  given  the  more  clay  rich  soil  tex- 
ture at  NMSUR.  However,  the  net  specific  flux  to 
the  depth  of  the  tritium  peak  at  the  two  sites  is 
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remarkably  similar,  about  0.9  cm/yr  in  both  cases. 
CI36  is  retarded  relative  to  tritium  at  both  sites, 
rather  than  moving  faster  as  in  previous  laboratory 
and  agricultural  field  experiments.  This  probably  is 
due  to  water  movement  in  the  vapor  and  liquid 
phases.  This  property  of  desert  soils  may  be  very 
beneficial  from  the  viewpoint  of  retarding  the 
movement  of  contaminants  through  the  vadose 
zone  to  the  water  table.  The  amount  of  dispersion 
is  much  larger  than  in  laboratory  experiments  on 
the  same  scale.  This  is  not  unexpected,  given  the 
more  variable  boundary  conditions  and  heteroge- 
neous materials  in  the  natural  situation.  The  great- 
er dispersion  of  C136  than  tritium  is  unexpected, 
because  tritium  can  diffuse  in  both  the  vapor  and 
liquid  phases;  C136  only  moves  in  the  liquid.  This 
may  be  due  to  the  more  tortuous  paths  that  some 
of  the  C136  must  follow  in  the  liquid  phase,  but 
which  the  tritium  can  avoid  by  means  of  vapor 
transport.  The  absolute  magnitude  of  the  observed 
dispersion  of  either  tracer  is  not  particularly  large 
and  does  not  indicate  that  early  arrival  of  contami- 
nants at  the  water  table  due  to  accelerated  disper- 
sive transport  is  likely  to  be  a  major  problem.  The 
field  results  indicate  that  standard  laboratory  ex- 
periments are  of  limited  value  in  predicting  the 
movement  of  water  and  solutes  in  natural  desert 
soils.  (See  also  W89-07121)  (Hammond-PTT) 
W89-07132 


resulting  from  man's  activities.  This  background 
paper  summarizes  the  current  situation  regarding 
knowledge  about  groundwater  contamination  and 
related  problems.  In  so  doing,  it  briefly  describes 
the  natural  properties,  occurrence,  and  usage  of 
groundwater  in  the  United  States.  There  has  not 
been  a  systematic  national  survey  of  the  extent  of 
groundwater  contamination;  thus  no  definitive  as- 
sessment of  it  can  be  made  at  this  time.  However, 
evidence  from  known  incidents  is  available  for 
many  States  and  is  summarized  here.  It  should  be 
emphasized  that  these  data  also  provide  a  'best- 
case'  scenario,  and  as  new  cases  of  contamination 
are  discovered  the  problem  will  change.  In  order 
to  assess  the  severity  of  the  problem,  the  public 
health  effects  of  ingesting  contaminated  water  are 
presented,  and  a  brief  description  of  how  estimates 
have  been  made  of  the  percentage  of  available 
groundwater  that  is  contaminated  is  given.  As 
pollution  incidents  are  sometimes  reversible,  an 
outline  of  the  available  methods  for  rehabilitating 
an  aquifer  and  other  remedial  actions  is  given.  As 
pollution  incidents  are  sometimes  reversible,  an 
outline  of  the  available  methods  for  rehabilitating 
an  aquifer  and  other  remedial  actions  is  given. 
Finally,  as  protection  seems  a  much  more  appro- 
priate course  of  action  than  cure,  monitoring  sys- 
tems and  aquifer  use  classification  systems  are  dis- 
cussed. (See  also  W89-07141)  (Lantz-PTT) 
W89-07142 


PAPERS  FOR  AND  SUMMARY  OF  A  WORK- 
SHOP ON  GROUNDWATER  RESOURCES 
AND  CONTAMINATION  IN  THE  UNITED 
STATES. 

National  Science  Foundation,  Washington,   DC. 
Div.  of  Policy  Research  and  Analysis. 
March  14  and  15,  1983,  Washington,  DC.  National 
Science  Foundation  Div.  of  Policy  Research  and 
Analysis  Report  No.   83-12,  August   1983.  237p. 

Descriptors:  'Groundwater  pollution,  *Path  of 
pollutants,  *Water  pollution  sources,  'Cleanup  op- 
erations, *Water  pollution  effects,  Hazardous 
wastes,  Waste  disposal. 

The  National  Science  Foundation  (NSF)  is  consid- 
ering a  program  of  scientific  research  needed  to 
make  policy  decisions  that  can  help  maintain 
groundwater  resources  and  avert  groundwater 
contamination.  The  NSF  research  program  will 
also  assess  the  roles  of  the  Federal  Government, 
States  and  the  private  sector  in  research  and  devel- 
opment of  programs  to  solve  or  mitigate  ground- 
water problems.  A  workshop  cosponsored  by  NSF 
and  the  Academy  of  Natural  Sciences  met  in 
Washington,  D.C.  March  14-15,  1983.  It  brought 
together  experts  to  summarize  what  is  known  and 
not  known  about  groundwater  contamination,  its 
effects,  how  to  monitor  it,  and  what  research 
would  be  most  useful  to  help  decision-makers  deal 
effectively  with  the  problem.  Papers  from  this 
workshop  discussing:  groundwater  contamination 
in  the  United  States;  public  health  effects  of  con- 
taminated groundwater;  impacts,  costs,  and  tech- 
niques for  mitigation  of  contaminated  groundwat- 
er; contaminant  migration  in  groundwater  with 
emphasis  on  hazardous  waste  disposal;  the  uses  of 
the  different  kinds  of  aquifers;  and  detecting  and 
monitoring  contaminated  groundwater,  are  pre- 
sented. (See  W89-07142  thru  W89-07147)  (Lantz- 
PTT) 
W89-07141 


GROUNDWATER  CONTAMINATION  IN  THE 
UNITED  STATES, 

National   Science  Foundation,   Washington,   DC. 
Div.  of  Policy  Research  and  Analysis. 
V.  I.  Pye. 

IN:  Papers  for  and  Summary  of  a  Workshop  on 
Groundwater  Resources  and  Contamination  in  the 
United  States,  March  14  and  15,  1983,  Washington, 
DC.  National  Science  Foundation  Div.  of  Policy 
Research  and  Analysis  Report  No.  83-12,  August 
1983.  p  17-63,  4  fig,  6  tab,  82  ref. 

Descriptors:  'Groundwater  pollution,  'Cleanup 
operations,  'Water  pollution  effects,  Aquifers,  Fate 
of  pollutants,  Monitoring,  Public  health. 

In  recent  years  there  has  been  concern  about  the 
extent  and  severity  of  groundwater  contamination 


CONTAMINANT  MIGRATION  IN  GROUND- 
WATER WITH  EMPHASIS  ON  HAZARDOUS 
WASTE  DISPOSAL, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
J.  A.  Cherry. 

IN:  Papers  for  and  Summary  of  a  Workshop  on 
Groundwater  Resources  and  Contamination  in  the 
United  States,  March  14  and  15,  1983,  Washington, 
DC.  National  Science  Foundation  Div.  of  Policy 
Research  and  Analysis  Report  No.  83-12,  August 
1983.  p  127-150,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  'Hazardous  wastes,  'Waste  disposal, 
'Groundwater  pollution,  Solute  transport,  Porous 
media,  Clays,  Geologic  fractures,  Geohydrology. 

There  are  different  types  of  geological  materials  in 
which  contaminants  in  groundwater  can  behave  in 
very  different  ways.  Porous  media  have  received 
the  majority  of  the  research  attention.  In  unweath- 
ered  clayey  porous  media,  groundwater  flow  rates 
are  very  small  and  molecular  diffusion  controls 
contaminant  migration.  Diffusion-controlled  con- 
taminant migration  is  relatively  predictable.  The 
migration    of  contaminants   in    actively    flowing 
groundwater  regimes  in  porous  media  is  influenced 
by  advection  and  dispersion.  Contaminant  migra- 
tion in  fractured  rock  is  complex  and  generally 
unpredictable  because  different  fractures  can  have 
much  different  apertures  and  continuity.  At  most 
waste  disposal  sites  contaminants  in  groundwater 
migrate  slowly,  generally  less  than  a  few  tens  of 
meters  per  year.  Therefore,  migration  of  contami- 
nants from  waste  disposal  sites  that  are  now  many 
years  or  decades  old  are,  with  increasing  frequen- 
cy, causing  offsite  contamination  in  groundwater. 
Many  of  these  sites  are  situated  in  complex  geohy- 
drologic   settings   for   which   existing   predictive 
models  are  not  well  suited  for  reliable  applications. 
Geohydrologic  knowledge  has  progressed  to  the 
point  where  it  can  serve  as  a  very  useful  means  for 
guiding  the  selection  of  new  waste  disposal  sites.  If 
good   geohydrologic  criteria  are  followed   in  an 
appropriate  manner,  new  waste  disposal  sites  can 
be  developed  in  a  manner  that  will  minimize  the 
potential  for  offsite  migration  of  groundwater.  The 
complexity  of  the  contaminant  migration  problem 
is  increased  considerably  in  situations  where  dense 
immiscible  industrial  liquids  or  wastes  enter  the 
groundwater  zone.  Many  of  the  common  industrial 
liquids  that  are  causing  groundwater  contamina- 
tion problems  are  dense,  have  low  viscosity,  and 
have   significant   solubility   of  toxic   constituents. 
The  complex  behavior  of  these  liquids  in  many 
types   of  geohydrologic    settings   is   beyond    the 
present   realm  of  quantitative  analysis.  (See  also 
W89-07 141)  (Lantz-PTT) 
W89-07145 


DETECTING  AND  MONITORING  CO 
NATED  GROUNDWATER, 

Illinois  State  Geological  Survey,  Champa 
drogeology  and  Geophysics  Section. 
For  primary  bibliographic  entry  see  Field 
W89-07147 


CONTAMINANTS  IN  HUDSON-RARIl 
TUARY  WATER  AND  INFLUENCE  O 
STORAGE  UPON  ITS  CHEMICAL  CO 
TION, 

National  Marine  Fisheries  Service,  Milf 
Milford  Lab. 

A.  Calabrese,  L.  J.  Buckley,  and  J.  C.  Po\« 
Available  from  the  National  Technical  In( 
Service,  Springfield,  VA  22161,  as  PB8 
Price  codes:  A03  in  paper  copy,  A01  in  mi 
NOAA  Technical  Memorandum  NMFS 
53,  May  1988.  37p,  10  fig,  11  tab,  13  ref. 

Descriptors:   'Water  analysis,   'Sample 
tion,    'Pollutant    identification,    'Hudso 
Estuary,  'Water  pollution,  'Hydrocarbor 
chlorinated  biphenyls,   'Heavy  metals, 
analysis,  Cadmium,  Copper,  Nickel,  M 
Iron,  Lead. 

Concentrations  of  selected  chlorinated  1 
bons,  petroleum  hydrocarbons,  and  trai 
were  measured  in  initial  water  samples 
Hudson-Raritan  Estuary,  and  monitored  i 
week  and  three-week  periods  of  refriger 
age.  Of  the  chlorinated  hydrocarbons 
only  polychlorinated  biphenyls  (PCBs) 
tected  in  significant  quantities.  Average  i 
concentrations  in  seasonal  samples  range( 
5.5  and  19.5  nanograms/L  and  exhibited  : 
ically  significant  change  in  concentrate 
refrigerated  storage.  Dissolved  PCBs  i 
for  the  major  portion  of  total  concentrat 
particulate  PCBs  comprising  only  23-28 
total.  Levels  of  total  high  molecular  wei 
leum  hydrocarbons  ranged  from  32  to 
grams/L.  Polynuclear  aromatics  made  u 
of  the  total  hydrocarbons  measured.  Up 
the  hydrocarbons  were  associated  with  i 
material.  The  concentrations  of  total  hyd 
did  not  change  during  three  weeks  of  si 
the  metals  tested,  cadmium  and  copper  in 
concentration  during  refrigerated  stora 
water  samples,  whereas  manganese  and  i 
centrations  remained  constant.  Due  to  c 
tion  problems  and  the  variability  encoun 
measurements  of  iron,  it  was  difficult  to 
effect  of  refrigerated  storage  on  this  m 
concentrations  were  below  the  level  of 
(Author's  abstract) 
W89-07171 


FACTORS  AFFECTING  TRACE  ME 
BILITY  IN  SUBSURFACE  SOILS, 

Louisiana  State  Univ.,  Baton  Rouge.  < 
Wetland  Resources. 

J.  Kotuby-Amacher,  and  R.  P.  Gambrell 
Available  from  the  National  Technical  I: 
Service,  Springfield,  VA  22161,  as  PB 
Price  codes:  A06  in  paper  copy,  A01  in  i 
Report  No.  EPA/600/2-88/036,  June  1 
70  fig,  34  tab,  43  ref,  append.  EPA  C 
AgrrementCR-811575. 

Descriptors:  'Leaching,  'Trace  metals 
pollutants,  'Soil  contamination,  Hydrogi 
centration,  Soil  properties,  Iron  oxidi 
carbon,  Cation  exchange,  Lead,  Nickel, 
Heavy  metals,  Soil  type. 

Field  and  laboratory  studies  were  coi 
examine  factors  affecting  metals  moverr 
soil  materials  to  groundwater  and  how 
tors  interact.  The  distribution  of  Pb  in 
was  determined  at  Pontchatoula  Batter 
doned  battery  reclamation  site  near  Po 
Louisiana,  where  the  soil  is  contamii 
with  acid  and  Pb.  Higher  concentrstioi 
various  chemical  forms  were  found 
surface  and  at  the  top  of  the  groundwat 
not  through  the  soil  profile.  The  higher 
tions  of  Pb  at  the  groundwater  table  we 
ed  with  higher  pH  levels.  Water  solul 
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sly  correlated  to  pH.  Soil  pH  was  the  prop- 
it  most  influenced  metal  immobilization. 
lusion  of  percent  organic  carbon,  free  iron 
ind  cation  exchange  capacity  considerably 
id    the     statistical     relationship     between 

of  metal  retained  and  soil  properties. 
the  metals.  Pb  was  most  strongly  retained, 
i  was  most  mobile.  For  all  the  soils  and  all 
iilated   soil   and   waste  solutions,   Pb   was 

to  a  greater  degree  than  was  Cd.  At  the 
oncentrations  of  Pb  and  Cd,  the  metals 
ained  to  a  greater  degree  by  the  soil  Metal 
i  in  batch  and  column  transport  studies 
ee  solutions  decreased  in  the  order:  dilute 
)2  (simulating  a  soil  solution)  >  acidic 
>  or  =  to  synthetic  leachate.  The  study 
important  interactions  between  soil  types, 
ind  metal  concentrations,  and  the  presence 
ional.  non-metallic  waste  materials  (co- 
on the  movement  of  metals  in  subsoils, 
ding  any  of  these  factors  when  evaluating 
ntial  for  metals  leaching  at  a  site  could 

large  errors  in  predicting  metal  mobility 
likelihood  of  groundwater  contamination. 
TT) 
73 


•5  AND  SINKS  OF  PB,  CU,  ZN  AND 
["HE  MAIN  BASIN  OF  PUGET  SOUND, 

Oceanic   and   Atmospheric   Administra- 
ttle,  WA.  Pacific  Marine  Environmental 

lson,  R.  A.  Feely,  H.  C.  Curl,  E.  A. 
i,  and  G.  P.  Romberg, 
s  from  the  National  Technical  Information 
Springfield,  VA  22161,  as  PB88-219464. 
les:  A03  in  paper  copy,  A01  in  microfiche, 
rechnical  Memorandum  ERL  PMEL-77, 
18.  26p.  8  fig,  6  tab,  39  ref.  DOE  Contract 
>E76RLO  1830. 

>rs:  'Water  pollution  sources,  'Water  pol- 
ntrol,  *Heavy  metals,  'Path  of  pollutants, 
ound,  'Sinks,  Lead,  Copper,  Zinc,  Man- 
Municipal  wastewater,  Industrial 
er,   Air   pollution,    Erosion,    Advection, 

I,  industrial  and  atmospheric  sources  con- 
Tk%  of  the  total  Pb  added  to  the  main 
Puget  Sound.  Advective  inputs  were  the 
wees  of  total  Cu  and  Zn  (about  40%) 
erine  and  erosional  sources  contributed 

i  The  discharge  of  the  particle-bound 
als  from  rivers  minimized  the  impacts  of 
e  anthropogenic  sources,  which  constitut- 
!3%  and  18%  of  the  total  particulate  Pb, 
to  inputs,  respectively.  While  advective 

was  the  major  source  of  dissolved  Cu 
bout  60%  of  all  dissolved  inputs),  indus- 
icipal  and  atmospheric  inputs  contributed 
i  and  38%  of  the  dissolved  Pb,  Cu  and 
,  respectively.  Diffusion  of  dissolved  Mn 
najor  source  of  Mn  to  the  main  basin. 
%  of  the  dissolved  Pb  discharged  into  the 
n  of  Puget  Sound  was  lost  from  the 
phase  and  was  balanced  by  a  similar  gain 
ticulate  phase.  Because  of  the  effective 
of  particles  within  the  main  basin,  exten- 
ding resulted  in  about  70%  of  the  total 

to  the  main  basin  being  retained  in  the 
5  sediments.  The  sources  of  dissolved 
ulate  Cu  and  Zn  were  comparable  with 
*tthin  the  errors  of  the  analyses  indicat- 
luasi-conservative  nature.  Advection  re- 
out  60%  of  the  total  Cu  and  Zn  added  to 
basin  while  40%  was  deposited  in  the 

of  Puget  Sound.  The  rapid  oxidative 
on  allowed  only   10%  of  the  dissolved 

to  the  main  basin  to  leave  the  main  basin 
olved  form.  (Author's  abstract) 


Service,  Springfield,  VA  22161,  as  PB88-219456. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Memorandum  ERL  PMEL-78 
April  1988.  136p,  61  fig,  11  tab,  34  ref,  17  append! 

Descriptors:  'Puget  Sound,  'Heavy  metals, 
'Washington,  'Path  of  pollutants,  'Elliott  Bay, 
'Commencement  Bay,  Puyallup  River,  Water  pol- 
lution sources,  Iron,  Lead,  Manganese,  Copper, 
Zinc,  Nickel,  Aromatic  compounds,  Hydrocar- 
bons, Polychlorinated  biphenyls,  Salinity,  Trace 
metals,  Toxicity. 

The  West  Duwamish  Waterway,   Harbor  Island 
and    Denny    Way    combined    sewage    overflow 
(CSO)  sites  were  always  enriched  over  Elliott  Bay 
mid-depth  concentrations,  with  the  exception  of 
Cd.  Sources  from  the  West  Duwamish  Waterway 
dominated  the  distributions  of  dissolved  and  partic- 
ulate trace  metals  during  the  high  river  flow  period 
of  April,  1985.  The  plume  from  the  West  Duwa- 
mish Waterway  was  confined  to  a  very  thin  sur- 
face layer  (<  2m).  This  feature  enhanced  the  trans- 
port of  particulate  matter  out  of  Elliott  Bay.  Plots 
of  salinity  versus  dissolved  and  particulate  trace 
metals  suggest  that  toxic  trace  metals  are  essential- 
ly  conservative   within    Elliott    Bay   during   this 
period.  This  would  suggest  that  the  majority  of 
metals  which  emanate  from  the  Duwamish  Water- 
way enter  the  main  basin  of  Puget  Sound  without 
much  loss.  Comparisons  between  horizontal  fluxes 
and  vertical  flux  indicate  that  <  3%  of  the  particu- 
late matter  in  the  surface  lens  was  lost  from  the 
water  column  due  to  settling.  The  major  source  of 
both  dissolved  and  particulate  metals  discharged 
into  Commencement  Bay  clearly  is  the  Puyallup 
River  plume.  Whether  this  source  originates  from 
the  Puyallup  River  itself  or  entrained  from  anthro- 
pogenic sources  on  the  Commencement  Bay  wa- 
terfront can  not  be  determined  from  this  study 
While  particulate   Fe  and   Pb  are  the  dominant 
forms  of  these  trace  metals  in  the  plume,  dissolved 
Mn,   Cu,   Zn   and   Ni   predominate.   The  surface 
concentration  so  most  metals  decreases  to  the  sides 
of  the  plume  and  with  distance  into  the  outer  Bay. 
For  dissolved  metals,  only  dissolved  Mn  shows 
any  indication  of  a  significant  increase  near  the 
bottom.  The  low  PAH  concentrations  on  settling 
particulates  in  Commencement  BAy  are  consistent 
with  low  values  on  surface  sediments  in  the  deeper 
waters  of  Commencement  Bay.  The  strong  cur- 
rents in  Commencement  Bay  prevent  the  accumu- 
lation of  fine-grained  sediment  and  their  associated 
PAH.  (Lantz-PTT) 
W89-07176 
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IINA.NT     TRANSPORT     FROM 
«>  COMMENCEMENT  BAYS, 

Oceanic  and   Atmospheric   Administra- 
te. WA.  Pacific  Marine  Environmental 
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ILLINOIS  WATER  QUALITY  REPORT:  1986- 

1987. 

Illinois  State  Environmental  Protection  Agency 
Springfield.  Div.  of  Water  Pollution  Control. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-223342. 
Price  codes:  E14  in  paper  copy,  A01  in  microfiche 
Report  No.  IEPA/WPC/88-002,  April  1988.  305p, 
27  fig,  107  tab,  40  ref,  14  append. 

Descriptors:  'Water  quality,  'Illinois,  'Water  pol- 
lution sources,  Public  health,  Lake  Michigan,  Sedi- 
ment contamination,  Nonpoint  pollution  sources, 
Groundwater  pollution,  Organic  compounds,  Nu- 
trients, Dissolved  oxygen,  Agriculture,  Urban 
runoff,  Suspended  sediments,  Acid  rain,  Landfills, 
Waste  disposal,  Heavy  metals,  Pesticides. 

This  report  addresses  the  quality  of  the  waters  of 
the  State  of  Illinois  for  the  period  of  1986  and  1987 
in  fulfillment  of  Section  305(b)  of  the  Clean  Water 
Act  (CWA).  Waterbodies  including  rivers, 
streams,  inland  lakes,  and  Lake  Michigan  are  as- 
sessed for  degree  of  designated  use  support  and 
attainment  of  fishable/swimmable  Clean  Water 
Act  goals.  Brief  discussions  of  the  State's  wetland 
resources  and  groundwater  protection  programs 
are  also  provided.  A  total  of  2,993.6  river  miles  are 
assessed  for  attainment  of  the  swimmable  CWA 
goal.  The  major  causes  of  less  than  full  support 
include  nutrients,  siltation,  habitat/flow  alteration 
organic  enrichment/DO,  ammonia/chlorine  and 
metals.  The  major  sources  include  agriculture, 
point  sources,  hydrologic/habitat  modification, 
construction/urban  runoff,  and  resource  extrac- 
tion. The  primary  causes  of  use  impairment  for 
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lakes  are  suspended  solids,  siltation,  organic  en- 
richment/DO deficiencies,  and  nutrients.  Nuisance 
aquatic  plants  and  taste  and  odor  are  the  next  most 
important  causes  impacting  impaired  lakes;  toxics 
and  other  causes  are  of  relatively  minor  impor- 
tance statewide.  Lake  Michigan  includes  a  total  of 
63  shoreline  miles,  forming  the  northeastern  por- 
tion of  Illinois'  border.  All  63  shoreline  miles  are 
assessed  to  be  partially  supporting  designated  uses 
with  minor  impairment.  The  causes  for  full  support 
include  total  phosphate  concentrations  in  water 
column  samples  and  priority  organics  based  on  the 
sport  fish  advisory.  Major  sources  include  atmos- 
pheric deposition,  urban  runoff,  and  in-place  con- 
taminants. Groundwater  monitoring  and  assess- 
ment information  to  date  indicate  statewide 
groundwater  quality  is  generally  good.  However, 
major  sources  of  identified  contamination  and  the 
relative  priority  of  activity  in  the  State  surround 
leaking  underground  storage  tanks,  abandoned 
hazardous  waste  sites,  and  municipal  and  industrial 
landfills.  Substances  identified  as  contaminants  in- 
clude organic  and  inorganic  chemicals,  metals,  ra- 
dioactive materials,  pesticides  and  other  agricultur- 
al chemicals,  arsenic,  brine,  and  petroleum  prod- 
ucts. (Lantz-PTT) 
W89-07177 


GROUNDWATER  GEOCHEMISTRY  AND 
MASS  TRANSFER  IN  THE  EAST  YORKSHIRE 
CHALK, 

King's  Coll.,  London  (England).  Dept.  of  Geogra- 
phy. 

J.  I.  Pitman. 

IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  177-185  3 
tab,  4  fig,  33  ref. 

Descriptors:  'Path  of  pollutants,  'Geochemistry, 
'Groundwater  pollution,  'Groundwater  move- 
ment, 'Aquifers,  'Mass  transfer,  Artesian  aquifer, 
Calcite,  Sodium,  Magnesium,  Calcium,  Oxygen, 
Potassium,  Organic  matter,  Carbon  dioxide,  Per- 
meability, Model  studies,  East  Yorkshire  Chalk, 
Chalk,  England,  Fertilizers,  Water  pollution 
sources. 

The  chemical  composition  of  the  groundwater 
from  the  East  Yorkshire  Chalk  exhibits  a  systemat- 
ic change  in  chemistry  as  it  moves  downdip  from 
the  recharge  area  of  the  Wolds  to  the  Holderness 
lowland.  Three  distinctive  hydrogeochemical 
zones,  coincident  with  the  unconfined,  semi-con- 
fined artesian  aquifer  and  fully  confined  aquifer 
exist.  The  hydrogeochemical  data  show  that  the 
changes  in  groundwater  composition  for  the  un- 
confined and  semi-confined  aquifers  can  be  de- 
scribed by  relatively  simple  mass  balance  relation- 
ships involving  calcite,  low  Mg-calcite,  soil  C02 
gas,  and  dissolved  organic  matter  (CH20),  with 
ion  exchange  of  Na  (  +  )  for  Ca  (2  +  ).  The  major 
reactions  in  the  aquifer  take  place  in  the  soil  zone, 
within  the  semi-confined  zone.  The  findings  indi- 
cate that  zones  of  higher  permeability  are  formed 
under  present  day  conditions.  Specifically,  the 
models  tested  suggest  that  the  area  of  highest 
potassium  and  temperature  will  occur  wherever 
there  is  an  ingress  of  C02  either  from  the  soil,  or 
from  dissolved  02  and  CH20  reduction.  Since 
these  areas  are  also  characterized  by  shallow 
groundwater,  pollution  from  fertilizers  is  likely  to 
be  rapidly  transported  into  the  aquifer  because  of 
the  enhanced  permeability  development.  (See  also 
W89-07178)  (White-Reimer-PTT) 
W89-07195 


POLLUTION  INVESTIGATION  OF  A  TRIAS- 
SIC  SANDSTONE  AQUIFER:  THE  ROLE  OF 
MINERALOGY, 

Sheffield  Univ.  (England).  Dept.  of  Geology. 
D.  A.  Spears. 

IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  211-218  5 
tab,  1  fig,  13  ref. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Geohydrology,  'Mineralogy, 
'Aquifers,  'Geochemistry,  'Groundwater  pollu- 
tion, Groundwater,  Porewater,  Trace  metals, 
Heavy  metals,  Boreholes,   Spectroscopy,   Atomic 
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absorption  spectroscopy,  X-ray  spectroscopy, 
Atomic  absorption  spectroscopy,  Permo-Triassic, 
Sandstone,  X-ray  diffraction,  Stourbridge, 
Wastewater  disposal,  Land  disposal,  Metals. 

Soil  and  sediment  samples  below  a  sewage  effluent 
spreading  site  were  analyzed  for  mineralogy, 
whole  rock  major  and  trace  element  geochemistry 
and  porewater  chemistry.  Samples  were  obtained 
from  four  boreholes  drilled  as  part  of  an  investiga- 
tion of  groundwater  contamination  below  an  efflu- 
ent spreading  site  at  Whittington  Hall,  near  Stour- 
bridge. Pore  waters  were  analyzed  for  metals  by 
atomic  absorption  spectrometry  operating  in  either 
the  flame  or  furnace  mode.  Major  and  trace  ele- 
ments in  whole  rock  samples  were  analyzed  by  X- 
ray  fluorescence  spectrometry,  and  mineral  identi- 
fication in  sandstones  was  achieved  by  standard 
petrographical  thin  sections  and  by  X-ray  diffrac- 
tion. Differential  dissolution  methods  were  used  to 
identify  the  association  of  metals  with  specific  re- 
active phases  present  in  the  sediment.  In  spite  of 
the  high  surface  loading  of  trace  metals,  sediments 
were  contaminated  to  depths  of  only  1  m.  Sedi- 
ment contamination  at  depth  in  the  saturated  zone 
was  not  detected.  Pore  water  concentrations  were 
found  to  decrease  with  depth,  but  this  was  attrib- 
uted to  dilution  rather  than  reaction.  Trace  metal 
porewater  concentrations  at  depth  approached  the 
'natural'  background  levels  for  Permo-Triassic 
sandstones.  Dissolution  of  minerals  was  predict- 
ably limited,  although  iron  oxyhydroxide  and  clay 
minerals  were  distributed  to  give  large  effective 
surface  areas  and  probably  were  responsible  for 
trace  metal  absorption  and  exchange,  and  the  at- 
tainment of  low  solute  concentrations.  (See  also 
W89-07178)  (White-Reimer-PTT) 
W89-07198 


PREPRINTS    OF    PAPERS    PRESENTED    AT 
THE  194TH  ACS  NATIONAL  MEETING. 

For   primary  bibliographic   entry  see   Field   5D. 
W89-07234 


pH,  Eh  and  potential  complexants),  temperature, 
ratio  of  specimen  surface  area  to  leachant  volume, 
rate  of  leachant  replenishment,  and  the  presence  or 
absence  of  environmental  materials  (such  as  soil/ 
rock  and  metallic  container  materials).  Decisions 
involving  these  parameters,  and  others,  such  as 
examination  of  the  leachate  for  colloid  formation, 
are  required  in  setting  up  programs  for  the  leach- 
ing of  waste  forms.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07235 


BASIC  CONCEPTS  INVOLVED  IN  THE 
LEACHING  OF  WASTE  FORMS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  E.  Mendel. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  15-17,  1  fig,  2  ref. 

Descriptors:  *Path  of  pollutants,  "Leaching, 
•Wastes,  *Waste  disposal,  Fate  of  pollutants,  Test- 
ing procedures,  Symposia. 

Leach  tests  may  be  performed  on  waste  forms  for 
the  purpose  of  supporting  geochemical  transport 
models.  The  procedures  for  the  leaching  of  vitre- 
ous and  crystalline  waste  forms  are  diagramed.  In 
glass,  a  coherent,  fairly  uniform  surface  layer  is 
formed  that  gets  thicker  with  time.  In  crystalline 
materials,  attack  is  nonuniform  and  proceeds  via 
pores  and  along  grain  boundaries.  The  length  of 
the  tortuous  diffusion  path  filled  with  essentially 
saturated  fluid  and  perhaps  secondary  precipitates 
increases  with  time.  In  glass,  the  surface  layer  is 
composed  mainly  of  the  most  insoluble  constitu- 
ents in  the  original  waste  glass,  such  as  manganese, 
iron,  nickel,  zirconium  and  rare  earths,  probably  in 
the  form  of  secondary  precipitates.  The  altered 
material  serves  as  a  diffusion  barrier  for  more 
soluble  constituents  such  as  sodium,  lithium,  boron 
and  molybdenum,  which  do  not  tend  to  form  sec- 
ondary precipitates,  and  for  other  constituents  such 
as  silicon,  aluminum,  calcium  and  magnesium, 
which  tend  to  form  secondary  precipitates  of  inter- 
mediate solubility  and  thus  also  make  a  significant 
contribution  to  the  altered  layer.  In  the  actual 
disposal  situation,  the  progress  of  the  altered  layer 
in  glass  or  the  interstitial  attack  in  crystalline  mate- 
rials will  depend  on  how  fast  the  constituents  are 
removed  from  the  surface  by  diffusion  and  ground 
water  flow.  Thus,  the  reaction  rate  within  the 
waste  form  is,  to  an  important  degree,  a  function  of 
the  rate  of  diffusional  and  advective  transport  in 
the  surrounding  environment.  Therefore,  leach 
tests  should  simulate  the  disposal  environment  as 
closely  as  possible.  Important  tests  parameters  in- 
clude initial  ground  water  composition  (including 


LEACHING  MODELS  AND  MODELING  CON- 
SIDERATIONS FOR  SOLIDIFIED  LOW- 
LEVEL  RADIOACTIVE  WASTE  FORMS, 

Brookhaven  National  Lab.,  Upton,  NY. 
D.  R.  Dougherty,  M.  Fuhrmann,  R.  Pietrzak,  and 
P.  Colombo. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  18-21,  3  fig. 

Descriptors:  'Path  of  pollutants,  ♦Model  studies, 
♦Leaching,  *Wastes,  'Waste  disposal,  ♦Radioac- 
tive wastes,  Fate  of  pollutants,  Predicting,  Porosi- 
ty, Symposia,  Sorption. 

The  leaching  mechanisms,  models  and  factors  that 
affect  leaching  of  solidified  low-level  radioactive 
waste  forms  are  described.  Several  leaching  release 
equations  have  been  applied  to  low-level  radioac- 
tive leaching.  It  is  difficult  to  separate  pure  contri- 
butions of  sorption  and  porosity  in  real  waste  form 
matrices  since  almost  every  porous  solid  has  some 
sorptive  capacity.  For  modeling  purposes,  it  is  the 
change  that  may  occur  in  these  parameters  that 
affect  the  effective  diffusivity  that  matter.  For 
waste  forms  containing  soluble  wastes,  changes  in 
porosity  may  be  large  due  to  dissolution  but  the 
effect  on  leaching  is  not  large  unless  the  tortuosity 
also  changes  substantially.  It  is  clear  that  changes 
in  sorption  behavior  during  leaching  could  cause 
large  changes  in  effective  diffusion  coefficient.  Sili- 
ceous materials  such  as  zeolites  are  sometimes 
added  to  waste  forms  to  control  leachability  by 
providing  ion  exchange  capacity.  Other  processes 
that  are  less  well  defined  from  a  modeling  point  of 
view  can  catastrophically  increase  leachability. 
Such  failures  generally  result  from  large  increases 
in  surface  area  due  to  cracking  and  swelling.  Spe- 
cifically, catastrophic  failure  results  in  transition 
from  normal  to  greatly  increased  leaching  behav- 
ior. (See  also  W89-07234)  (Miller-PTT) 
W89-07236 

COMPARISONS  OF  LABORATORY  WASTE 
EXTRACTS  WITH  FIELD  LEACHATES, 

Oak  Ridge  National  Lab.,  TN. 
C.  W.  Francis,  and  M.  P.  Maskarinec. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  22-25,  1  tab,  4  ref. 
EPA  DW89930007-01-6/DOE  40-1087-80  Inter- 
agency Agreement  and  DOE  contract  DE-AC05- 
840R21400. 

Descriptors:  ♦Path  of  Pollutants,  ,  ♦Leaching, 
♦Leachates,  ♦Waste  disposal,  ♦Industrial  wastes, 
♦Groundwater  pollution,  Toxicity,  Pesticides, 
Landfills,  Fate  of  pollutants,  Comparison  studies, 
Symposia. 

The  leaching  characteristics  of  industrial  wastes 
codisposed  in  municipal  waste  landfills  were  inves- 
tigated. Selected  wastes  were  leached  with  munici- 
pal waste  leachate  under  landfill-like  (anoxic)  con- 
ditions using  a  field  lysimeter  test  facility.  Concen- 
trations of  inorganic  and  organic  constituents 
leached  from  the  industrial  wastes  were  measured 
in  the  resulting  field  leachates  and  compared  to 
their  concentrations  in  laboratory  extracts  of  the 
wastes  using  a  variety  of  laboratory  extraction 
methods  and  extraction  media.  Phase  I  results  indi- 
cated that  the  best  laboratory  extraction  method 
for  simulating  field  leaching  conditions  was  rotary- 
batch  extraction  at  a  liquid-to-solid  ration  of  20:1. 
The  leading  extraction  media  were  the  pH  5 
sodium  acetate  buffer  and  weak  carbonic  acid. 
Phase  II  research  was  focused  at  comparing  these 


two  extraction  media  in  a  rotary-batch  typ 
tion  at  a  liquid-to-solid  ration  of  20:1  wi 
waste  leaching  test  called  the  EP  The  El 
to  define  the  toxicity  characteristic  of  a  wi 
intent  of  the  EP  is  to  identify  industrial  wa 
on  disposal  in  municipal  landfills,  wou 
selected  toxic  inorganic  constituents  anc 
herbicides  and  pesticides  into  groundwa 
laboratory  extraction  medium  that  best  t 
the  95  field  leachate  concentrations  varied 
ing  to  the  method  of  comparison  used.  1 
mine  the  extraction  media  that  best  simi 
field  target  value,  one  needs  to  critically 
the  methods  used  to  compare  concentn 
target  constituents  in  laboratory  extracts 
leachates.  (See  also  W89-07234)  (Miller-Pi 
W89-07237 


SOLUBILITY  CONSTRAINT  CONCE1 
PLIED    TO    LEACH    TESTING    OF 
FORMS, 

Battelle  Pacific  Northwest  Labs.,  Richla 
R.  J.  Serne,  and  R.  L.  Treat. 
IN:  Preprints  of  Papers  Presented  at  t 
ACS  National  Meeting.  Vol.  27,  No.  2.  D 
Environmental  Chemistry,  American  Che 
ciety,  Washington,  DC.  1987.  p.  28-31. 

Descriptors:  ♦Radioactive  waste  dispose 
ardous  materials,  ♦Path  of  pollutants,  ♦Mc 
ies,  ♦Solid  wastes,  ♦Solubility,  ♦Waste 
waste  disposal,  ♦Leaching,  Fate  of  p 
Symposia,  Groundwater  pollution,  Soil  a 
tion. 

Source-term  (release)  modeling,  an  impo 
of  the  performance  assessment  calculatioi 
prior  to  final  disposal  of  radioactive  and  1 
chemical  waste  forms,  is  discussed.  Illust 
amples  of  solubility  constraint  investigal 
vided  include  the  release  of  radioisoto| 
metals,  hazardous  inorganic  chemicals,  i 
waste  form  constituents.  Examples  inclui 
of  cementitious  grouts,  contaminated  so 
um  mill  tailings,  coal-fired  power  plants 
sludges,  and  borosilicate  glasses.  For  sc 
forms,  there  are  several  different  types  i 
that  include  release  mechanisms  such  as 
desorption,  solubility,  binary  combinatior 
three  mechanisms,  and  strictly  empiri 
models.  Simple  diffusion  models  sugges 
release  of  species  from  a  waste  form 
surrounding  environment  is  controlled  b) 
out  of  the  relatively  impermeable  was 
The  simplest  diffusion  models  assume  se 
inventories  of  waste  placed  homogeneou 
the  waste  form  matrix  as  an  initial  condi 
model  is  quite  popular  for  describing  the 
contaminants  that  have  been  solidified 
ments  and  cementitious  grouts.  Desorptii 
assume  that  contaminants  are  bound  in 
form  by  adsorption  processes  and  thi 
water  percolating  through  the  waste  c 
species.  The  leach  model  is  popular  foi 
nated  soils,  mine  tailings  and  fly  ash  pond 
ity  release  models  assume  that  dissolutio 
cipitation  reactions  control  the  conceti 
species  leaving  the  waste  form.  Most 
models  assume  the  precipitation/dissolu 
tions  occur  rapidly  such  that  equilibriui 
trations  of  dissolved  species  are  presf 
waste  form  surface.  Solubility  models 
used  to  bound  release  calculations  by  g 
servative  values  to  solubility-controlled  • 
centrations.  Solubility  experiments  are 
formed  on  waste  forms  with  a  high  su 
using  a  static  system  where  leachate  corr 
monitored  with  time.  (See  also  V 
(Miller-PTT) 
W89-07239 


ENHANCED  MOBILITY  OF  WASTE  1 
METALS  IN  COLUMN  STUD 
GROUNDWATER  TRANSPORT, 

Clemson  Univ.,  SC.  Dept.  of  Environn 
terns  Engineering. 

M.  E.  Newman,  and  A.  W.  Elzerman. 
IN:   Preprints  of  Papers  Presented  at 
ACS  National  Meeting.  Vol.  27,  No.  II 
Environmental  Chemistry,  American  Cn 
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Washington.  DC.  1987.  p.  32-34,  3  ref. 

ptors:   'Path  of  pollutants,   *Soil  columns, 

metals,  'Solute  transport,  'Groundwater 

Hi,  'Wastes,  Fate  of  pollutants,  Waste  dis- 

Cadmium,    Chromium,    Lead,    Symposia, 


it  to  investigate  the  extent  and  causes  of 
led  transport,  the  mobilities  of  Cd,  Cu,  Cr, 
through  columns  packed  with  a  sandy  loam 
re  investigated.  Although  the  application  of 
ory  determined  transport  data  to  field  situa- 

difficult,  an  attempt  was  made  to  simulate 
inditions  as  closely  as  possible.  Cr  exhibited 
novement,  under  any  of  the  conditions 
However,  Cd,  Cu,  and  Pb  concentrations 
he  low  pH  waste  exhibited  two  distinct 
vhen  plotted  against  the  volume  of  eluent 
through  the  column.  The  equilibrium  based 
on  model,  GEOCHEM,  indicated  that  sig- 

fractions  of  Cd,  Cu,  and  Pb  complexed 
jfate  in  the  soil  solution,  possibly  making 
lore  mobile.  Cr  appeared  to  complex  with 
to  a  much  lower  degree.  The  apparent 
tion  coefficients  (calculated  from  retarda- 
:tors)  associated  with  both  concentration 
rom  the  low  pH  waste  experiments  were 
the  wide  range  of  values  found  in  the  litera- 
owever,  the  samples  which  make  up  the 
peaks  also  had  the  highest  turbidities  re- 
in the  effluent.  Peaks  in  the  metals  concen- 
observed  during  the  high  pH  waste  experi- 
were  not  as  distinct  and  the  distribution 
ents  associated  with  them  did  not  coincide 
ose  seen  in  the  low  pH  waste  experiments, 
ty  are  also  within  the  range  of  values  re- 
in the  literature.  Again,  the  earlier  metal 
xation  peaks  observed  in  the  high  pH  waste 
tents  corresponded  to  the  highest  turbidi- 
licating  transport  in  a  colloidal  fraction, 
o  W89-07234)  (Miller-PTT) 
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CHEMICALS,  ANAEROBIC  FATE  AND 
FORMATION, 

ork  Univ.  Medical  Center,  NY.  Dept.  of 

wlogy. 

imary  bibliographic  entry  see  Field   5D. 
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I  OF  SURFACTANTS  ON  CHEMICAL 
IONS  OF  ENVIRONMENTAL  INTER- 
NATURAL  WATERS, 

i  Univ.,  CA.  Dept.  of  Civil  Engineering, 
nary  bibliographic  entry  see  Field  5C. 
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C  DISSOLUTION  OF  LEAD  SULFIDE 
E  CRYSTAL  IN  SIMPLE  ELECTRO- 
lOLUTIONS, 

re  Univ.,  Newark.  Environmental  Enei- 
Lab.  6 

nary  bibliographic  entry  see  Field  7B. 


)US  SOLUBILITY  AND  HENRY'S  LAW 
ANT  DATA  FOR  PCB  CONGENERS 
EVALUATION  OF  QUANTITATIVE 
TURE-PROPERTY       RELATIONSHIPS 

i  Univ.,  SC.  Dept.  of  Environmental  Sys- 

igineering. 

unnivant,  and  A.  W.  Elzerman. 

prints  of  Papers  Presented  at  the   194th 

itional  Meeting.  Vol.  27,  No.  2.  Division  of 

[mental  Chemistry,  American  Chemical  So- 

Vashington,  DC.  1987.  p.  75-79,  1  tab,  16 

tors:  'Molecular  structure,  'Path  of  pollut- 
Solubility,  'Polychlorinated  biphenyls, 
a'ion,  Symposia,  Henry's  Law  constant, 
re-activity  relationships. 

lerator  column  technique  has  been  used  to 
fie  aqueous  solar  solubilities  for  24  poly- 
ited  biphenyl  congeners.  Data  from  this 
ation  were  found  to  be  comparable  to  pre- 


viously reported  solubilities  and  data  trends  were 
consistent  with  solubility  theory.  Henry's  Law 
constants  were  determined  using  the  gaseous  purge 
technique  and  results  suggested  that  as  ortho- 
chlorination  of  biphenyl  increases,  a  corresponding 
increase  in  Henry's  Law  constant  occurs.  Vapor 
pressures  were  calculated  and  data  trends  were 
consistent  with  theoretical  considerations.  In  sum- 
mary, increases  in  ortho-chlorination  coincide  with 
increases  in  vapor  pressure  and  aqueous  solubility. 
Similar  increases  in  Henry's  Law  constant  data 
suggest  that  vapor  pressure  increases  at  a  faster 
rate  than  aqueous  solubility  as  ortho-chlorination 
increases.  Each  of  the  quantitative  structure-prop- 
erty relationship  models  was  found  to  be  ineffec- 
tive in  predicting  aqueous  solubilities,  vapor  pres- 
sures, or  Henry's  Law  constants  for  polychlorinat- 
ed biphenyls.  Thus,  additional  research  into  the 
development  and  calculation  of  quantitative  struc- 
ture-property relationships  is  warranted.  An  empir- 
ical fitting  approach  relating  structure  categories 
to  experimental  data  appears  promising.  (See  also 
W89-07234)  (Miller-PTT) 
W89-07251 


FATE  AND  EFFECT  OF  PETROLEUM  HY- 
DROCARBONS AND  TOXIC  ORGANICS  ON 
LOUISIANA  COASTAL  ENVIRONMENTS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 
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NOAA  GULF  OF  MEXICO  STATUS  AND 
TRENDS  PROGRAM:  TRACE  ORGANIC  CON- 
TAMINANT DISTRIBUTION  IN  SEDIMENTS 
AND  OYSTERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07255 


BIOAVAILABILITY  OF  TETRA-  AND  HEXA- 
CHLOROBIPHENYLS  TO  BENTHIC  ORGA- 
NISMS FROM  MARINE  SEDIMENTS, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 
Lab. 

J.  C.  Means. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  88. 

Descriptors:  'Path  of  pollutants,  'Polychlorinated 
biphenyls,  'Benthos,  'Marine  sediments,  Liquid 
scintillation,  Preference  factors,  Symposia,  Bioa- 
vailability, Fate  of  pollutants,  Polychaetes,  Mol- 
lusks. 

Benthic  animals  (Nephtys  incisa  and  Yoldia  lima- 
tula)  were  exposed  to  marine  sediments  which  had 
been  spiked  with  C-14  labeled  tetra-(TPCB)  or 
hexa-(HPCB)  chlorobiphenyl  and  equilibrated  for 
periods  up  to  one  month.  The  sediments  and  orga- 
nisms were  collected  at  various  time  intervals  and 
analyzed  for  their  PCB  content  by  liquid  scintilla- 
tion counting  following  extraction  with  acetoni- 
trile.  The  organic  carbon  content  of  the  sediments 
and  the  lipid  content  of  the  animals  was  also  deter- 
mined. Changes  in  the  body  burdens  of  TPCB  and 
HPCB  were  rapid  during  the  first  ten  to  twenty 
days  of  the  accumulation  and  tended  to  level  off 
after  thirty  days.  Accumulation  rates  were  more 
rapid  for  the  TPCB  than  for  HPCB.  Both  the  rate 
of  accumulation  and  the  apparent  steady-state  con- 
centrations of  polychlorinated  biphenyls  were  in- 
fluenced by  the  organic  content  of  the  sediments. 
Lipid  normalized  concentrations  of  both  polychlo- 
rinated biphenyls  appeared  to  reach  steady-state 
more  rapidly  than  the  whole-body  concentrations. 
Preference  factors  (PF  animal/sediment  ratios)  cal- 
culated for  these  sediments  suggest  that  PF  may 
not  be  independent  of  sediment  organic  carbon 
content.  (See  also  W89-07234)  (Author's  abstract) 
W89-07256 


FRAMVAREN  -  A  MAN-MADE  SULFIDE  PRO- 
DUCER, 

Chalmers     Univ.     of     Technology,     Goeteborg 


Sources  Of  Pollution — Group  5B 

(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

D.  W.  Dyrssen. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  93-95. 

Descriptors:  'Sulfides,  'Path  of  pollutants, 
'Fjords,  'Sulfur  cycle,  Stoichiometric  models,  Di- 
methylsulfide,  Carbonyl  sulfide,  Framvaren  Fjord, 
Symposia. 

Framvaren  Fjord  in  southwest  Norway  was  once 
cut  off  from  the  sea.  The  fjord  is  now  connected 
with  the  North  Sea  by  a  canal.  The  altered  water 
circulation  changed  Framvaren  from  a  meromictic 
lake  into  a  fjord  with  sulfide  seawater.  Framvaren 
has  been  the  site  for  a  series  of  investigations 
coordinated  by  the  Norwegian  Institute  for  Water 
Research.  All  data  for  1931-1985  have  been  col- 
lected in  a  report  and  the  plan  is  to  continue  the 
international  cooperation  by  new  investigations. 
Some  conclusions  can  be  made  from  the  different 
determinations  by  using  a  stoichiometric  model  of 
the  organic  matter.  It  is  shown  that  more  sulfate  is 
reduced  than  sulfide  by  oxidation  and  formation  of 
iron  sulfides  (FeS  and  FeS2)  in  addition  to  degass- 
ing (H2S).  The  potentiometric  titration  of  sulfide 
with  mercury(II)  chloride  also  gives  a  second 
equivalence  point  indicating  the  presence  of  10-30 
microM  of  thiols.  These  thiols  could  originate 
from  sulfur  compounds  in  the  original  organic 
matter  or  be  reaction  products  of  hydrogen  sulfide 
and  compounds  with  carbon-carbon  double  bonds. 
The  analysis  of  organic  sulfur  compounds  in  Fram- 
varen is  incomplete.  Carbonyl  sulfide  should  be 
determined  in  the  water  column  as  well  as  above 
the  fjord.  Dimethylsulfide  and  dimethylsulfonio- 
propionate  should  also  be  determined.  Since  the 
oxygen  in  the  inflowing  water  is  consumed  by 
hydrogen  sulfide,  possible  reaction  products  like 
disulfide,  sulfur,  sulfite  and  thiosulfate  should  be 
determined.  This  can  be  done  with  polarographic 
techniques.  (See  also  W89-07234)  (Miller-PTT) 
W89-07258 


ELECTROLYTIC  RESPIROMETRY  BIODE- 
GRADATION  APPROACH  TO  EVALUATE 
THE  BIOACTIVITY  OF  MICROBIAL  CON- 
SORTIA AND  BIOCATALYTIC  COMMERCIAL 
PRODUCTS  USED  FOR  SUBSTRATE  OXIDA- 
TION, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
For   primary   bibliographic   entry   see   Field   5D. 
W89-07267 


IN-SITU  BIOTRANSFORMATION  OF  CHLOR- 
INATED SOLVENTS  IN  GROUNDWATER, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-07268 


FORMATION  AND  CHARACTERIZATION  OF 
POLYNUCLEAR  ALUMINUM  SPECIES, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-07270 


MONONUCLEAR  AND  POLYNUCLEAR  ALU- 
MINUM SPECIATION  THROUGH  DIFFEREN- 
TIAL KINETIC  REACTIONS  WITH  FERRON, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-07271 


OCCURRENCE  AND  DISTRIBUTION  OF 
VOLATILE  ORGANIC  COMPOUNDS  UNDER 
DIFFERENT  WIND  AND  SAMPLING  CONDI- 
TIONS IN  THE  LOWER  CALCASIEU  RIVER, 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

C.  Demas,  D.  Demcheck,  and  P.  Curwick. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,   DC.    1987.   p.    162-165,  3  fig. 

Descriptors:  "Tidal  rivers,  *Path  of  pollutants, 
•Rivers,  *Fate  of  pollutants,  *Organic  compounds, 
♦Louisiana,  *  Water  sampling,  Wind,  Pollutant 
identification,  Distribution  patterns,  Wind  velocity, 
Density. 

Volatile  organic  compounds  in  water  were  sam- 
pled under  different  wind  and  sampling  conditions 
on  three  occasions  to  determine  the  distribution  of 
and  possible  modes  of  transport  and  fates  of  these 
compounds  in  the  lower  Calcasieu  River.  Water 
samples  were  collected  during  moderate  and  low 
wind  conditions  from  a  study  reach  of  the  lower 
Calcasieu  River  extending  from  Lake  Charles  to 
Burton  Landing,  LA.  Samples  were  depth  inte- 
grated and  collected  under  similar  temperature  and 
specific  conductance  profiles  in  the  water  column. 
Results  showed  that  only  four  volatile  organic 
compounds  were  detected  at  two  sites  during  mod- 
erate wind  conditions  compared  to  six  compounds 
detected  at  four  sites  during  low  wind  conditions. 
Also,  concentrations  of  volatile,  organic  com- 
pounds such  as  bromoform,  chloroform,  1,2-dich- 
loethane,  and  chlorodibromoethane  were  found  in 
concentrations  as  much  as  five  times  greater  during 
the  low  wind  conditions  as  compared  to  moderate 
wind  conditions.  These  results  indicate  the  impor- 
tance of  wind  intensity  in  determining  the  presence 
or  absence  of  volatile  organic  compounds  in  the 
aquatic  environment.  Water  samples  also  were  col- 
lected at  different  depths  to  determine  the  effects 
of  different  densities  of  volatile  organic  compounds 
and  specific  conductance  profiles  on  the  distribu- 
tion of  volatile  organic  compounds  in  the  lower 
Calcasieu  River.  Samples  were  collected  during 
low  wind  conditions.  Results  indicated  that  differ- 
ent densities  of  organic  compounds  investigated 
had  little  effect  on  the  vertical  distribution  of  these 
volatiles  in  the  water  column.  (See  also  W89- 
07234)  (Author's  abstract) 
W89-07276 


STABLE    ISOTOPES    AS    ENVIRONMENTAL 
TRACERS, 

Texas  Univ.,  Port  Aransas.  Marine  Science  Inst. 
For  primary  bibliographic  entry  see  Field  7B. 

W89-07277 


INFLUENCE  OF  THE  MISSISSIPPI  RIVER  ON 
TRACE  METAL  DISTRIBUTIONS  IN  THE 
GULF  OF  MEXICO, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
J.  H.  Trefry. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.   169-170,  4  ref. 

Descriptors:  'Mississippi  River,  *Path  of  pollut- 
ants, "Trace  metals,  "Gulf  of  Mexico,  Cadmium, 
Lead,  Mercury,  Zinc,  Distribution  patterns. 

The  role  of  the  Mississippi  River  on  trace  metal 
distributions  in  the  northern  Gulf  of  Mexico  is 
discussed.  Dissolved  trace  metal  concentrations  in 
the  Mississippi  River  are  generally  low  and  reason- 
ably uniform.  Suspended  particles  carried  by  the 
Mississippi  River  are  high  in  Cd,  Hg,  Pb,  and  Zn 
relative  to  natural  levels.  Much  of  the  riverine  load 
of  suspended  sediment  is  deposited  within  30-50 
km  of  the  river  mouth.  A  clear  Mississippi  River 
signal  for  pollution-related  elements  such  as  Pb  is 
observed  in  portions  of  the  northern  Gulf.  The 
influence  of  the  Mississippi  River  can  also  be  ob- 
served in  trace  metal  concentrations  for  Gulf  of 
Mexico  plankton.  Zinc  concentrations  in  zooplank- 
ton  from  the  Mississippi  Delta  decrease  with  in- 
creasing distance  offshore  Another  aspect  of  the 
influence  of  the  Mississippi  River  on  trace  metal 
contamination  in  the  Gulf  of  Mexico  is  remobiliza- 
tion  of  metals  within  shelf  sediments  and  return  on 
of  dissolved  metals  to  the  overlying  water  column. 
The  rapidly  accumulating  sediments  of  the  north- 
ern Gulf  serve  as  a  source  of  at  least  Mn,  Cd,  and 
Cu  to  the  overlying  water.  Overall,  trace  metals 
are  being  transported  to  the  Gulf  of  Mexico  pri- 


marily with  particles.  However,  the  influence  of 
the  river  can  be  observed  in  dissolved,  particulate. 
sediment  and  plankton  concentrations  of  various 
metals  in  portions  of  the  north,  central  Gulf  of 
Mexico.  For  elements  such  as  Pb,  the  river  system 
serves  as  a  near-perfect  filter;  but  for  others  such  as 
Cd,  10-50%  of  the  riverborne  load  is  not  trapped  in 
the  coastal  zone.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07278 


NATURAL  RECOVERY  PROCESSES  OF 
MARINE  SEDIMENT  CONTAMINATED 
DURING  OFFSHORE  DRILLING  ACTIVITIES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of 
Chemical  Engineering. 

J.  A.  Baron,  D.  D.  Reible,  and  L.  J.  Thibodeaux. 
IN:  Preprints  of  Papers  Presented  at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1987.  p.   171-173,   5  ref. 

Descriptors:  "Oil  pollution,  'Contamination,  "Oil 
wells,  'Drilling,  'Path  of  pollutants,  'Marine  sedi- 
ments, 'Leaching,  'Model  studies,  Naphthalene, 
Dichlorobenzene,  Fate  of  pollutants,  Offshore 
drilling. 

Laboratory  experimentation  to  define  the  rate  of 
sediment  leaching  was  conducted  and  preliminary 
results  are  described.  In  addition,  a  model  of  the 
leaching  process  is  described  and  compared  to  the 
preliminary  experimental  results.  A  preliminary 
model  of  the  leaching  process  indicated  that  both 
naphthalene  and  dichlorobenzene  would  be  lost  to 
an  overlying  water  column  within  a  period  of 
weeks,  a  lifetime  convenient  for  the  experiment. 
The  sediment  was  also  inoculated  with  antibiotics 
to  eliminate  biological  activity.  The  inoculated 
waste  was  mixed,  sampled  for  characterization  of 
initial  levels  and  then  added  to  a  refrigerated 
aquarium  that  allowed  maintenance  of  seafloor 
temperature.  The  leaching  experiment  was  initiated 
through  the  addition  of  salt  water  to  fill  the  aquari- 
um. The  overlying  water  was  mixed  slowly  and 
replaced,  when  necessary,  to  avoid  development  of 
water  side  mass  transfer  resistance.  The  movement 
of  the  chemicals  from  the  sediment  to  the  water 
was  followed  by  analysis  of  vertical  cores  taken  at 
various  time  intervals.  The  measured  vertical  con- 
centration profiles  of  the  chemical  contaminants 
will  be  used  to  determine  mass  loss  flux  as  a 
function  of  time.  This  is  simply  the  integration  of 
the  observed  difference  between  the  initial  concen- 
tration profile  and  that  observed  at  a  later  time. 
Since  the  preliminary  model  predicts  mass  loss  flux 
as  a  function  of  time,  it  can  be  used  to  compare  to 
the  observed  mass  loss.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07279 


PETROLEUM  DRILLING/PRODUCTION  OP- 
ERATION ON  THE  GULF  OF  MEXICO  AND 
THE  GULF  COAST, 

University  of  Southwestern  Louisiana,  Lafayette. 

Dept.  of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-07280 


ENVIRONMENTAL  PROFILE  ANALYSIS, 

GSF-  Institute,  1300  La  Velle  Rd,  Alamogordo, 

NM  88310. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07281 


OXIDATION  OF  CHLORINATED  PHENOLS 
ADSORBED  TO  MANGANESE  OXIDE  SUR- 
FACFS 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
H.  J.  Ulrich,  and  A.  T.  Stone. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  232-235,  1  fig,  3 
ref. 

Descriptors:  'Oxidation,  'Degradation,  'Path  of 
pollutants,   'Fate  of  pollutants,    'Chemical   reac- 


tions, 'Phenols,  Oxides,  Manganese  Oxi 
inated  phenols,  Biodegradation,  Structu 
relationships 

Several  possible  biotic  and  abiotic  pat 

grade  and  transform  organic  pollutant* 

systems.  The  oxidation  of  chlorinated  p 

sorbed  to  manganese  oxide  surfaces  is 

Reaction  rates  were  measured  for  seve 

di-,  tri-,  tetra-  and  penta-chlorophenols. 

gen  is  replaced  by  chlorine  on  the  aroi 

substituted  phenols  become  weaker  redu 

the  rate  of  the  electron  transfer  step  she 

ish.  Experimental  results,  however,  do  i 

simple  decrease  in  the  reaction  rate  as 

and  three  chloro-substituents  are  addet 

trate,  consider  the  following  phenols  list 

of  decreasing  reactivity:  2,4,6-trichlorop 

chlorophenol  >  phenol  >  2-chlorophe 

dichlorophenol.  These  effects  can  be  ej 

postulating  higher  surface  coverage  as  l 

of  chloro-substituents  is  increasing;  the 

become    more   hydrophobic    and,    thu 

higher  tendency  to  adsorb  at  solid  sui 

higher  surface  concentration  leads  to  a 

tion  of  two  opposite  effects:  the  increas 

of     electron-withdrawing     chlorine 

lowers  the  intrinsic  rate  of  the  interfac 

transfer,  but  simultaneously,  the  increa 

phobicity  increases  surface  coverage  ai 

higher  overall  rate.  Two  separate  m< 

are  necessary  for  rates  of  electron  trans 

be  calculated:   (1)  surface  coverage 

during  reaction,  and  (2)  overall  rates 

formation.  The  residence  time  of  substi 

ols  on  the  oxide  surface  is  expected  to 

their  hydrophobicity  increases.  This  el 

facilitate  surface  coverage  measuremen 

substituted  phenols.  (See  also  W  89-072 

PTT) 

W89-07285 


ETHYLENE  DIBROMIDE  (EDB)  T 
MATION  IN  ABIOTIC-REDUCING 
SOLUTIONS  IN  THE  PRESENCE  O 
GEN  SULFIDE, 

Florida  Univ.,  Gainesville.  Dept.  of  Fi 
and  Human  Nutrition. 
R.  A.  Weintraub,  and  H.  A.  Moye. 
IN:  Preprints  of  Papers  Presented  a 
ACS  National  Meeting.  Vol.  27,  No.  2. 
Environmental  Chemistry,  American  C 
ciety,  Washington,  DC.  1987.  p.  236-: 
tab,  5  ref. 

Descriptors:  'Degradation,  'Path  ol 
'Fate  of  pollutants,  'Chemical  reac 
mides,  'Hydrogen  sulfide,  'Groundv, 
ene  Dibromide. 

Ethylene  dibromide  is  capable  of  rea 
drogen  sulfide-containing  water  under 
ditions  to  form  dialkyl  disulfides  and 
fides.  It  is  found  that,  in  the  presei 
amounts  of  hydrogen  sulfide,  the  trans 
ethylene  dibromide  in  groundwater  is 
degradation  is  significantly  accelerat 
solutions  containing  between  5  and  1 
drogen  sulfide.  The  ethylene  dibromic 
inversely  related  to  the  hydrogen  sul 
tration  and  is  only  slightly  affected  by 
6.5  and  8.5.  The  major  transformati 
were  identified  by  gas  chromatograph 
trophotometry  and  by  gas  chromatog 
ses  using  electron-capture  and  flame 
detection.  All  the  products  detected  : 
rings  of  one,  two,  or  four  ethylene  ui 
three,  or  four  sulfur  atoms.  In  ethylen 
contaminated  groundwater  that  co 
amounts  of  hydrogen  sulfide,  the  i 
scribed  should  be  the  contaminant's  m 
transformation.  (See  also  W89-07234)  i 
W89-07286 


BIODEGRADATION  OF  SUBSTIT 
TROPHENOLS  BY  PSEUDOMON 
B2, 

Eidgenoessische  Anstalt  fuer  Wasse 
Abwasserreinigung  und  Gewaessers 
bendorf  (Switzerland). 


118 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


olsom,  R.  P.  Schwarzenbach,  and  J.  Zeyer. 
rprints  of  Papers   Presented  at   the   194th 
itional  Meeting.  Vol.  27,  No.  2.  Division  of 
imental  Chemistry,  American  Chemical  So- 
/ashington,  DC.  1987.  p.  241-244,  1  tab,  2 


tors:  'Wastewater  treatment,  'Fate  of  pol- 
•Biodegradation,  'Phenols,  'Pseudomonas, 
ic  conditions,  Microorganisms,  Bacteria, 
enols. 

from  an  investigation  on  the  microbial 
ind  degradation  of  substituted  nitrophenols 
erobic  conditions  and  on  the  toxicity  of 
>mpounds  towards  microorganisms.  Pseu- 
s  putida  B2  was  used  as  the  model  system, 
linalion  of  environmental  and  compound 
factors  will  affect  the  growth  and  biode- 
n  of  substituted  nitrophenols  by  Pseudo- 
tutida  B2.  These  factors  include  pH,  ionic 
and  temperature  of  the  media  and  concen- 
composition  of  mixtures  and  type  of  substi- 
if  the  2-nitrophenol.  Changes  in  various 
nay  affect  the  rates  of  transport  or  uptake 
hemicals  into  the  cell  thereby  resulting  in 
in  biodegradation  or  toxicity.  Total  miner- 
of  the  substituted  nitrophenols  may  be 
with  a  genetically  altered  organism  or  a 
ity  of  organisms.  (See  also  W89-07234) 
TT) 
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JNG  DATA  FROM  TIME  RESOLVED 
ING  TESTS, 

i  Univ.,  SC.  Dept.  of  Environmental  Sys- 

gineering. 

schman,  and  A.  W.  Elzennan. 

prints  of  Papers  Presented  at  the  194th 

tional  Meeting.  Vol.  27,  No.  2.  Division  of 

mental  Chemistry,  American  Chemical  So- 

ishington,  DC.  1987.  p.  248-249. 

ors:    'Path    of    pollutants,     'Leaching, 
studies,  Time-resolved  tests,  Fate  of  pol- 


%  models  were  investigated,  developed  and 
i  and  their  ability  to  describe  time-re- 
aching data  was  assessed,  time-resolved 
is  a  laboratory  technique  by  which  kinetic 
srs  may  be  obtained  for  the  extraction  of 
le  from  a  thin  layer  of  solid  supported  on  a 
an  eluant  solution.  From  the  literature, 
hing  models  were  considered  applicable  to 
-resolved  leaching  data:  (1)  a  first-order 
ation  model,  (2)  a  parabolic-concentration 
[J)  a  two-constant  kinetic  model,  (4)  a 
Elovich  model  and  (5)  a  parabolic-cumu- 
lease  model.  Two  additional  models  were 
ri  for  evaluation  of  time-resolved  data:  (1) 
Mine  model,  and  (2)  a  fraction  remaining 
model.  The  fraction  remaining  in  solid 
as  based  on  the  first-order  rate  expression 
e  straight-line  model  provided  a  useful 
ming  tool  to  evaluate  time-resolved  data, 
ate  the  models,  a  commercial  microcom- 
readsheet  was  used  to  construct  a  spread- 
nplate  to  fit  the  models  to  the  data  and  to 
statistical  comparisons  of  results  from  the 
models.  The  template  also  allows  for  dis- 
i  printing  of  graphical  and  tabular  results 
ine  models.  The  models  of  solid/liquid 
:  can  be  divided  into  two  categories:  the 
concentration  models  and  the  cumulative 
*cxJels.  Between  the  two  categories,  it  was 
■oat  the  cumulative  release  models  de- 
or  time-resolved  leaching  data  for  leach- 
Jrosols  better  than  the  effluent  concentra- 
te. Of  the  cumulative  release  models,  the 
"am  kinetic  model  provided  the  best  fit 
although  the  other  three  cumulative 
"tamed  similar  statistics  to  the  two-con- 
c  model.  The  two-constant  kinetic 
>redicted  anomalous  peaks  when  back-cal- 
°  ^concentration  vs  time  format.  (See  also 
■W)  (Miller-PTT) 


FINES  AND  COAL-CONTAMINATED  SEDI- 
MENTS, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

C.  V.  Shorten,  and  A.  W.  Elzerman. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  250-253,  1  fie,  2 
tab,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Hydrocarbons,  'Coal,  'Chromatogra- 
phy, Sediments,  Desorption,  Fate  of  pollutants, 
Polycyclic  aromatic  hydrocarbons. 

Atmospheric  release  from  the  incomplete  combus- 
tion of  fossil  fuels  is  a  major  diffuse  source  of 
polycyclic  and  aromatic  hydrocarbons,  but  other 
sources  exist.  Among  these  are  runoff  from  high- 
ways and  industrial  areas,  petroleum  refinery  ef- 
fluents, and  coal  storage  pile  runoff.  Some  prelimi- 
nary results  in  an  attempt  to  address  aqueous  de- 
sorption  kinetics  are   presented.    Before   aqueous 
desorption  experiments  were  initiated,  solvent  ex- 
tractions  of  the   coal   fines  and   sediments   were 
conducted  to  assess  the  amount  and  identity  of 
polycyclic  aromatic  hydrocarbons  and  other  or- 
ganics   which   could   be   leached.    Representative 
chromatograms  are  presented  for  three  samples:  (1) 
sediment  from  a  coal  pile  runoff  containment  basin, 
(2)  weathered  waste  coal  stored  at  the  same  site, 
and  (3)  a  fresh  coal  collected  from  the  stockpiles  at 
the  Clemson  University  Physical  Plant.  The  sedi- 
ment and  waste  coal  samples  were  extracted  fol- 
lowing sieving,  whereas  the  fresh  coal  sample  wa 
first    washed    with    distilled    water,    air-dried, 
crushed,  and  then  sieved.  Phenanthrene,  pyrene, 
and  chrysene  were  present  in  all  the  samples,  with 
phenanthrene    contributing    the    most    significant 
peak.  Due  to  the  large  drift  in  baseline  caused  by 
unresolved  materials,  the  mass  of  solvent-extracted 
polycyclic  aromatic  hydrocarbons  is  possibly  un- 
derestimated. While  the  solvent  extractions  yielded 
an  abundance  of  readily  quantifiable  compounds,  it 
is  apparent  that  simple  mixing  with  distilled  water, 
even  for  periods  of  up  to  six  weeks,  caused  an 
insignificant  amount  of  the  polycyclic   aromatic 
hydrocarbon  desorption  from  weathered  coal  fines 
and  coal-contaminated  sediments.  Batch  fluid  re- 
placement (to  maintain  a  maximum  desorption  gra- 
dient) would  not  have  increased  the  desorption 
rate  since,  with  little  or  no  desorption  occurring, 
the  gradient  was  already  at  a  maximum.  Column 
experiments  showed  some  desorption  of  polycyclic 
aromatic  hydrocarbons,  but  this  may  have  been 
due    to    increased    sensitivity    from    the    larger 
amounts  of  solids  present.   Estimation  of  kinetic 
parameters   from   conventional   columns   may   be 
limited,  however,  by  possible  adsorption-desorp- 
tion  events  along  the  length  of  the  column  during 
the  elution.  For  this  reason,  the  short-column  ap- 
proach with  high  flow  velocities  and  large  lateral 
surface  area  to  depth  ratios  are  being  used.  (See 
also  W89-07234)  (Miller-PTT) 
W89-07289 


EFFECT    OF    WET/DRY    CYCLES    ON    THE 
LEACHING  OF  CEMENTED  WASTE  FORMS, 

Ontario  Hydro,  Toronto.  Civil  Research  Div. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-07291 


FTTON  OF  SELECTED   POLYCYCLIC 
U1C     HYDROCARBONS     IN     COAL 


EIGHT  SCENARIOS  FOR  EVALUATING 
LONG  TERM  LEACHABILLTY  OF  CEMENT- 
BASED  WASTE  FORMS, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-07292 


LEACH  TESTING  OF  IN  SITU  IMMOBILIZED 
SOILS  CONTAMINATED  WITH  PCBS  AND 
LEAD, 

Hazardous  Waste  Immobilization,  Knoxville,  TN. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-07294 


Sources  Of  Pollution — Group  5B 

BINDING  OF  ALUMINUM  AND  PROTONS  BY 
HUMIC  SUBSTANCES  IN  ACIDIC  NATURAL 
WATERS  AND  SOILS, 

Freshwater     Biological     Association,     Ambleside 
(England). 
E.  Tipping. 
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Descriptors:  'Acid  rain  effects,  'Path  of  pollut- 
ants, 'Model  studies,  'Chemical  reactions,  'Alumi- 
num, 'Natural  waters,  'Acidic  water,  'Acidic  soil, 
•Humic  compounds,  Metals,  Fate  of  pollutants, 
Equilibrium. 

A  model  designed  to  account  for  the  competitive 
interactions  of  H(  +  ),  inorganic  Al  species,  and 
possibly  Ca(2  +  ),  with  humic  substances.  It  ac- 
counts quantitatively  for  proton  and  metal  binding 
and  for  the  effects  of  ionic  strength,  and  can  be 
used  to  calculate  the  net  charge  on  the  humic 
molecules  as  a  function  of  the  degree  of  complexa- 
tion.  The  model  has  been  successfully  applied  to 
four  samples  of  aquatic  humic  substances.  The 
different  equilibrium  constants  do  not  vary  greatly 
from  sample  to  sample,  which  is  consistent  with 
the  idea  that  the  functional  groups  in  each  sample 
are  chemically  the  same.  Equilibrium  constants 
estimated  for  Al  and  Ca  binding  are  in  reasonable 
accord  with  values  reported  for  phthalic  and  sali- 
cylic acids.  Parameters  accounting  for  macroionic 
effects  vary  appreciably  among  the  samples;  in  one 
case  there  is  no  evidence  for  macroionic  behavior. 
Predictions  based  on  the  model  for  humic  sub- 
stances from  a  stream  at  Lochard  Forest  (Scot- 
land) can  be  used  to  obtain  reasonable  predictions 
of  Al  speciation  in  natural  waters.  Improved  pre- 
diction is  achieved  by  adjusting  one  of  the  model 
parameters,  total  acidity,  Ac.  For  114  published 
analyses  of  waters  from  northwestern  Europe  and 
North  America,  measured  and  predicted  concen- 
trations of  organically  complexed  Al  agreed  to 
within  2  microM  for  a  range  of  observed  concen- 
trations of  0  to  10  microM.  For  individual  loca- 
tions, agreement  can  be  improved  further  by  fine- 
tuning  Ac.  (See  also  W89-07234)  (Miller-PTT) 
W89-07295 


PROCESSES  REGULATING  THE  CHEMISTRY 
AND  TRANSFER  OF  ALUMINUM  IN  A  FOR- 
ESTED WATERSHED, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
C.  T.  Driscoll,  B.  J.  Wyskowski,  C.  C.  Cosentini, 
and  R.  M.  Newton. 
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Descriptors:  'Water  pollution  sources,  'Chemical 
reactions,  'Acid  rain,  'Forest  watersheds,  'Alumi- 
num, Watersheds,  Adirondacks,  Leaching,  Acid 
streams,  Soils,  Groundwater  pollution. 

The  chemistry  of  precipitation  inputs,  soil  solu- 
tions, groundwater  and  streamwater  in  a  small 
acid-sensitive  watershed  in  the  Adirondack  region 
of  New  York  state  was  investigated  in  order  to 
assess  the  source  of  mobile  Al.  The  processes 
regulating  the  release  and  transfer  of  Al  also  were 
studied.  Drainage  waters  in  the  Pancake  Creek 
watershed  were  extremely  acidic.  Moreover,  spa- 
tial and  temporal  variations  in  acid  neutralizing 
capacity  and  processes  regulating  this  variation  in 
acid  neutralizing  capacity  were  evident.  Solutions 
draining  the  OA  horizon  were  highly  acidic  and 
acid  neutralizing  capacity  increased  as  waters  mi- 
grated through  the  Bs  horizon  to  groundwater. 
Streamwater  adjacent  to  soil  solution  sampling 
sites  was  generally  more  acidic  than  groundwater. 
Spatial  variations  in  acid  neutralizing  capacity  may 
be  attributed  to  a  variety  of  processes  regulating 
the  concentration  of  major  solutes  in  solution.  In 
all  drainage  waters,  S04(2-)  was  the  dominant 
anion  and  concentrations  of  strong  acid  anions 
exceeded  concentrations  of  basic  cations  resulting 
in  negative  values  of  acid  neutralizing  capacitO 
Watershed  mass  balance  equations  demonstrate  t) 
nature  of  Al  leaching  from  the  catchment.  Atmo 
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Group  5B — Sources  Of  Pollution 

pheric  inputs  of  S04(2-)  appeared  to  largely  con- 
tribute to  stream  S04(2-)  outputs.  Model  simula- 
tions indicate  that  Al  export  is  strongly  affected  by 
changes  in  atmospheric  deposition  of  H2S04.  In 
addition,  increases  in  soil  depth  greatly  reduce 
leaching  losses  of  Al  due  to  neutralization  of  drain- 
age water  by  release  of  basic  cations.  (See  also 
W89-07234)  (Miller-PTT) 
W89-07297 


ALUMINUM  CHEMISTRY  OF  FOREST  SOILS 
STRONGLY  AFFECTED  BY  ACID  ATMOS- 
PHERIC DEPOSITION  IN  THE  NETHER- 
LANDS AND  IN  DENMARK, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
Dept.  of  Soil  Science  and  Geology. 
J.  Mulder,  N.  VanBreeman,  and  C.  T.  Dnscoll. 
IN  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  302-303. 

Descriptors:  *Water  pollution  sources,  ♦Ground- 
water pollution,  *Chemical  reactions,  *Acid  rain 
effects,  *Aluminum,  *Acidic  soils,  Sand,  Loam, 
Deposition,  Forest  soils,  Denmark,  Netherlands. 

The  Al  chemistry  of  a  number  of  sandy  to  sandy 
loam  acidic  oils  under  forest  and  heather  was 
studied.  The  ^oils  included  undeveloped  dune 
sands,  acid  br  wn  forest  soils,  and  podzolic  soils. 
The  pH  of  all  soils  was  low  (3.5  to  4.5).  Atmos- 
pheric acid  inputs  varied  from  1.5  kmol  H(  +  )  per 
hectare  per  year  in  Denmark,  to  almost  5  kmol 
H(+)  per  hectare  per  year  in  most  of  the  Dutch 
soils.  In  Denmark  sulfuric  acid  was  the  dominant 
source  of  the  acidity.  In  the  Netherlands,  atmos- 
pheric input  was  mainly  ammonium  sulfate,  which 
was  nitrified  to  a  mixture  of  sulfuric  acid  and  nitric 
acid  in  the  surface  soil.  By  combining  annual  soil 
water  fluxes  in  the  unsaturated  zone  with  solute 
concentrations  in  the  soil  solution,  input-output 
budgets  of  Al  for  soils  and  soil  horizons  were 
obtained.  These  budgets  show  that:  (1)  most  of  the 
Al  is  mobilized  in  the  surface  0-10  cm,  (2)  the 
upper  part  of  the  podzol  B  horizon  now  serves  as  a 
source  of  soluble  Al,  (3)  part  of  the  Al  in  the 
percolating  water  is  sorbed  or  precipitated  at 
greater  depth,  and  (4)  appreciable  amounts  of  Al 
are  now  lost  to  the  groundwater.  Comparison  of 
soils  receiving  low  and  high  rates  of  acid  atmos- 
pheric deposition  influence  the  Al  chemistry  in 
acidic  forest  soils.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07298 


The  three  sites  chosen  were  located  within  the 
Canadian  Shield  and  were  characterized  by  sandy 
gravel  overburden  and  granitic  bedrock.  Samples 
of  water  were  obtained  in  the  fall  and  spring  from 
each  flow  mode  in  the  three  site  areas  and  ana- 
lyzed for  major  and  minor  elements,  anions,  pH, 
alkalinity  and  hardness.  Statistical  analysis  was 
then  done  between  water  flows,  sampling  sites  and 
spring  and  fall  sampling  periods.  It  is  concluded 
that,  based  on  aluminum  levels,  there  is  strong 
evidence  linking  acidic  deposition  to  changes  in 
the  water  quality  of  sub-surface  water  supplies  in 
Canada.  It  is  further  postulated  that  aluminum  may 
be  used  in  the  future  as  an  index  to  predict  changes 
in  the  overall  drinking  water  quality  of  areas  im- 
pacted by  acidic  deposition.  The  release  of  alumi- 
num into  sub-surface  water  supplies  as  a  result  of 
mobilization  by  continued  acidic  deposition  impact 
is  perhaps  an  early  warning  of  the  contamination 
of  water  supplies  by  other  toxic  elements  which 
could  eventually  reach  the  lower  water  table 
levels.  (See  also  W89-07234)  (Miller-PTT) 
W89-07299 


ALUMINUM  LEVELS  IN  SUB-SURFACE 
DRINKING  WATER  SUPPLIES  AND  THE 
EXTENT  OF  ACIDIC  DEPOSITION, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). Inorganic  Chemistry  Section. 
J.  C.  Meranger. 

IN-  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  304-307,  5  fig,  3 
ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
sources,  *Acid  rain  effects,  'Groundwater,  •Sub- 
surface water,  'Drinking  water,  Model  studies, 
Water  supply,  Hydrogen  ion  concentration,  Sul- 
fates, Nitrates,  Nitrites,  Water  quality. 

A  model  was  proposed  to  study  the  impact  of 
acidic  deposition  on  surface  and  sub-surface 
waters.  Three  modes  of  water  flow  were  identi- 
fied: (1)  surface  water  flow,  (2)  interfacial  water 
flow,  and  (3)  groundwater  flow.  It  was  assumed 
that  the  water  chemistry  in  each  flow  mode  was 
controlled  by  the  water  pH  and  by  the  minerals 
present  in  rocks,  glacial  till  and  soils.  The  model 
also  assumed  a  quasi-thermodynamic  equilibrium 
between  the  boundary  minerals  and  the  water.  As 
a  result  of  the  increases  in  S04  and  NOx  and 
decreasing  pH,  the  equilibrium  between  the  three 
flow  modes  was  displaced  in  the  order  surface 
water  flow,  interfacial  water  flow  and  groundwat- 
er flow,  and  over  a  long  period  of  time  the  ground- 
water flow  will  re-equilibrate  with  the  contaminat- 
ed surface  water  flow  and  interfacial  water  flow 


ORGANIC  POLLUTANT  DISTRIBUTION  IN 
MISSISSIPPI  RIVER  DELTA  SEDIMENTS, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

R.  H.  Pierce,  R.  C.  Brown,  E.  B.  Overton,  and  C. 
B.  Henry. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  308-309,  DOC 
NOAA  contract  50-DGNC-6-00060. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Sediments,  'Rivers,  'Mississippi  River, 
'Deltas,  'Organic  compounds,  Water  pollution, 
Pollutant  load,  Hydrocarbons,  Chlorinated  hydro- 
carbons, Wastewater  pollution,  Pesticides,  Phen- 
ols. 

The  input  and  persistence  of  various  types  of  toxic 
organic  chemicals  in  the  Mississippi  River  delta 
sediments  were  determined.  Sediment  was  collect- 
ed from  five  stations  along  the  slope  of  the  Missis- 
sippi River  delta.  These  samples  were  analyzed  for 
a  suite  of  organic  chemicals  to  assess  pollutant 
loading   and   distribution  over  time  (depth)   and 
space  (proximity  to  the  river  mouth).  The  classes 
of  compounds  investigated  include:  (1)  chlorinated 
phenols,  (2)  petroleum  hydrocarbons,  aliphatic  and 
aromatic  fractions,  (3)  polychlorinated  biphenyls, 
(4)  chlorinated  hydrocarbon  pesticides,  and  (5)  the 
fecal  sterol,  coprostanol,  as  a  tracer  for  sewage. 
Sediment  cores  of  15  to  20  cm  depth  were  cut  into 
5  cm  sections.  Organic  components  were  extracted 
from  each  section  by  solvent  extraction  followed 
by  column  chromatography  for  purification  and 
fractionation.  Analyses  were  performed  with  high 
resolution    capillary    gas    chromatography    using 
flame   ionization   or   electron   capture   detectors. 
Verification  of  compound  identity  was  obtained  on 
selected  samples  using  mass  spectrometry.  The  pol- 
lutants found  in  sufficient  concentrations  to  estab- 
lish trends  were  the  petroleum  hydrocarbons,  pen- 
tachlorophenol,  and  the  fecal  sterol,  coprostanol. 
Coprostanol  was  found  in  higher  concentrations  in 
nearshore  surface  sediment.  These  concentrations 
diminished    with   depth   and   with   distance   from 
shore,  reflecting  riverine-transport  as  the  source  of 
coprostanol.     Pentachlorophenol     concentrations 
followed    the    trends    exhibited    by    coprostanol. 
Chlorinated  hydrocarbon  pesticides  and  polychlo- 
rinated biphenyl  isomers  were  not  abundant  in  the 
sediment   cores   analyzed.   (See   also   W89-07234) 
(Miller-PTT) 
W89-073O0 


Descriptors:  'Water  pollution  sources,  •( 
tion,  'Oil  Wells,  'Gulf  of  Mexico,  'Brine 
carbons,  Oil  fields 

Individual  ten-day  surveys  were  conduct 
different  oil  production  platforms  in  thi 
Mexico.  Multiple  oil  analyses  (gravimet 
red,  and  gas  chromatographic)  were  com 
Freon  extracts  collected  at  selected  poii 
water  processing  stream  on  each  platfoi 
brine  tests  run  for  possible  correlation  wil 
oil  content  included:  soluble  oil,  oil-dro] 
tribution,  suspended  solids,  surface  tern 
analyses,  pH,  specific  gravity,  and  ten 
Crude  oil  tests  included  specific  gravit 
tension,  boiling  point  distribution,  and  ter 
Operational  records  were  compiled, 
water  cuts,  lift  methods,  pressures,  chen 
tion  programs,  and  hydraulic  loading 
treating  units.  Test  data  and  operation 
were  correlated  with  effluent  oil  conte 
test  for  governing  factors  controlling  th 
of  oil  discharged.  The  correlation  analys 
identify  significant  factor(s)  controlling 
bility  of  oil  on  these  ten  platforms  in 
water  discharged  to  the  Gulf  of  Mexico, 
is  hypothesized  that  the  basic  geophysic 
chemistry  of  the  producing  formation  i 
the  hydrocarbons  discharged  in  produce 
could  be  further  argued  that  the  behavio 
ic  substances  in  produced  water  most 
changes  over  the  life  of  the  developm 
field.  (See  also  W89-07234)  (Miller-PTT] 
W89-07301 


OIL  CONTENT  IN  PRODUCED  BRINE  FROM 
TEN  GULF  OF  MEXICO  PRODUCTION  PLAT- 
FORMS, 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
M.J.  Wade. 
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CHEMICAL  CONTAMINANTS  IN  S 
TARY  PROFILES  OF  CENTRAL  < 
MEXICO  ESTUARIES, 

Gulf  Coast  Research  Lab.,  Ocean  Sp 

T.  F.  Lytle,  and  J.  S.  Lytle. 
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Descriptors:  'Path  of  pollutants,  'Fat« 
ants,    'Sediments,   'Gulf  of  Mexico, 
Sediment  cores,  Total  organic  carbon, 
bons,  Vertical  distribution. 

Because  most  pollutants  have  a  strong 

sediments  and  sedimentary  particles,  a  s 

sediments  in  the  Mississippi  Sound  ws 

1979  to  see  what  information  can  be  g; 

the    environmental    impact   of  polluti 

region  in  the  north  central  Gulf  of  Men 

ing  from  Louisiana  to  Alabama.  Ten-fo 

cores  were  collected  at  43  sites  thro 

Sound  with  surface  grabs  collected  at  t 

additional   sites.   Major  chemical  vari 

total  organic  carbon,  Kjeldahl  nitrog 

and  hydrocarbons.  The  area  of  most  co 

Pascagoula  River  where  organic  carboi 

to  14%.  More  importantly,  hydrocarbc 

sediments  10  to  1000  times  the  backgn 

seen  in  the  Sound  and  include  substanti 

of  aromatic  hydrocarbons  signaling  po 

for  the  polynuclear  aromatics,  many  o 

carcinogenic.   The  analysis  of  core  ! 

produced  evidence  that  contaminants 

to  top  strata  of  sediments  may  diffuse 

into  the  sediment  column  contaminate 

that   were   originally   deposited   long 

pollution  incidents  occurred.  A  profile 

and    geological    components   of  sedr 

Bayou  Casotte  shows  that  the  region 

and  130  depth  is  heavily  contaminated 

carbons  yet  was  deposited  several  m 

Vertical  mixing  within  the  sediments  a 

an  effective  dispersal  mechanism  for 

pollutant  materials,  perhaps  as  import! 

transport  of  pollutants  while  entrained 

column.  The  significance  of  this  phen 

with   the  considerable  and  unexpectf 

which   sediments   may   become  contl 

water-borne    pollutants.    (See    also 

(Miller-PTT) 

W 89-07 302 
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IAL  VARIATION  OF  SELECTED  HY- 
HBONS,  PESTICIDES,  AND  PCBS  IN 
STREA  VIRGINICA  IN  GALVESTON 

and  M  Univ.,  College  Station.  Dept.  of 

raphy. 

ary  bibliographic  entry  see  Field  5A. 

D3 


IUTIONS    OF    HALOGENATED    OR- 
COMPOUNDS       IN       ESTUARINE 
BIOTA,  AND  SEDIMENTS, 

al  Survey,  Denver,  CO. 
neira,  C.  E.  Rostad,  and  C.  T.  Chiou. 
rims  of  Papers  Presented   at  the    194th 
ional  Meeting.  Vol.  27,  No.  2.  Division  of 
lental  Chemistry,  American  Chemical  So- 
shington,  DC.  1987.  p.  318. 

its:  'Path  of  pollutants,  'Industrial 
er,  'Fate  of  pollutants,  'Estuaries,  'Sedi- 
)rganic  compounds,  'Chlorinated  hydro- 
Biota.  Partitioning,  Bioaccumulation,  Cat- 


:  of  industrial  effluents  containing  haloge- 
anic  compounds  into  the  Calcasieu  River 
Louisiana)  has  resulted  in  contamination 
biota,  and  sediments.  These  contaminants 
Morinated  benzene,  naphthalene  styrene, 
liene  isomers.  The  partitioning  tendency 
»mpounds  into  biota  and  sediments  was 
by  a  salting-out  effect.  Contaminant  dis- 
between  water,  catfish,  and  bottom  sedi- 
licated  that  concentrations  in  water  and 
ere  far  below  their  equilibrium  values 
o  concentrations  in  bottom  sediment. 
ds  with  log  octanol/estuarine  water  par- 
ficients  (Kow)  <  5.2  showed  a  relatively 
ffldency  towards  equilibrium  with  the 
unn  than  compounds  with  partition  coef- 
5.2.  These  more  lipophilic  compounds 
3ly  more  strongly  associated  with  bottom 
;  therefore  they  are  more  slowly  de- 
o  the  water  column,  and  are  less  bioavai- 
atfish.  Halogenated  organic  compound 
ns  between  water,  catfish,  and  suspended 
were  much  closer  to  equilibrium  values, 
i  a  more  rapid  contaminant  exchange  be- 
se  compartments.  Bioconcentration  fac- 
alogenated  organic  compounds  in  four 
biota  were  determined  and  found  to  be 
ble  agreement  with  those  reported  in  the 
(See  also  W89-07234)  (Author's  abstract) 
I 


LABILITY  OF  TETRA-  AND  HEXA- 
'BrPHENYL  TO  BENTHIC  ORGA- 
ROM  MARINE  SEDIMENTS, 

Univ.,  Solomons.  Chesapeake  Biological 

«,  and  A.  E.  McElroy. 
ints  of  Papers  Presented  at  the   194th 
onal  Meeting.  Vol.  27,  No.  2.  Division  of 
ental  Chemistry,  American  Chemical  So- 
shington,  DC.   1987.  p.  319-320,  3  ref. 

I  'Path  of  pollutants,  'Fate  of  pollut- 
liments,  'Gulf  of  Mexico,  'Bioavailabi- 
ccumulation,  Benthos,  Chlorinated  hy- 
s.  Marine  sediments. 

:y  factors  were  studied  simultaneously  to 
xitential  for  affecting  the  bioavailability 
nulation   of  hydrophobic   organic   con- 

pools  associated  with  sediments  by 
rganisms.  These  factors  were:  (1)  the 
rt»n  content  of  the  sediments,  (2)  equili- 
ne  of  the  pollutant  compound  with  the 

(->)  the  feeding  strategies  of  the  test 
•  and  (4)  the  relative  hydrophobicity  of 
>ound.  Uniformly  ring-labelled  (C-14) 
tra-chlorobiphenyl  and  2,4,5,2',4',5'- 
robiphenyl  were  equilibrated  with  marine 

containing  either  4%  or  2%  organic 
»  periods  of  either  one  week  or  one 
lological  availability  of  the  compounds 
*d  by  following  the  uptake  at  various 
■vals  in  either  the  omnivorous  deposit 
clychaete  worm  (Nepthys  incisa)  or  in 
»  feeding  bivalve  (Yoldia  limalula)  ex- 


posed to  the  bedded  polychlorinated  biphenyl- 
spiked  sediment.  The  sediments  and  organisms 
were  analyzed  after  extraction  of  the  polychlori- 
nated biphenyls  with  acetonitrile  by  liquid  scintilla- 
tion counting.  The  organic  carbon  content  of  the 
sediments  and  the  lipid  content  of  the  organisms 
was  also  determined.  Data  suggest  that,  in  addition 
to  the  influence  of  lipid  in  the  organisms  and 
organic  carbon  in  the  sediments,  there  are  intrinsic 
properties  of  sediments  and  biological  and  ecologi- 
cal properties  of  organisms  which  influence  bioa- 
vailability and  bioaccumulation  of  hydrophobic  or- 
ganic compounds  from  sediments.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07305 


MODELLING  ASSESSMENT  OF  NORTH  SEA 
DIMETHYL  SULPHIDE  EMISSION  AS  A 
SOURCE  OF  BACKGROUND  SULPHATE 
OVER  SCANDINAVIA, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

I.  S.  Fletcher. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  328-331,  2  fie,  1 
tab,  18  ref. 

Descriptors:  'Acid  rain,  'Path  of  pollutants, 
'Water  pollution  sources,  'Model  studies,  'North 
Sea,  'Scandinavia,  'Dimethyl  sulfide,  Air-water 
interfaces,  Sulfur  cycle,  Oxidation,  England,  Phy- 
toplankton,  Air  pollution  effects,  Seawater,  Sul- 
fates, Nitrates. 

A  simple  model  assessment  is  presented  for  the 
potential  effect  of  dimethyl  sulfide  emissions  from 
the  North  Sea  on  precipitation  sulfate  over  Scandi- 
navia when  the  air  has  originated  from  the  United 
Kingdom.  A  three  part  system  was  used  to  investi- 
gate oxidation  of  dimethyl  sulfide  in  clean  and 
polluted  air  from  the  United  Kingdom.  Beyond  the 
east  coast  of  England,  model  runs  have  been  ex- 
tended to  encompass  the  width  of  the  North  Sea 
and  a  further  400  km  of  land  over  Scandinavia. 
There  is  considerable  uncertainty  regarding  the 
kinetics  and  mechanisms  of  dimethyl  sulfide  oxida- 
tion. For  most  simulations,  the  OH/DMS  reaction 
is  assumed  to  occur  by  addition  and  abstraction  in 
the  ratio  4:1.  More  dimethyl  sulfide  is  oxidized  in 
polluted  air  than  clean  air.  Corresponding  MSA 
levels  are  not  necessarily  higher,  however,  as  the 
N03/DMS  reaction  assume  greater  importance  in 
polluted  air  which  has  a  larger  N03  concentration 
overnight.  The  MSA  concentration  shows  an  ap- 
proximately linear  relationship  to  the  North  Sea 
dimethyl  sulfide  emission  rate.  This  arises  because 
the  OH/DMS  reaction  in  not  a  net  sink  for  OH. 
Provided  MSA  is  the  major  oxidation  product  of 
the  OH/DMS  reaction  in  the  gas  phase,  it  is  calcu- 
lated that  it  could  account  for  30-50%  of  the  total 
sulfur  acids  in  Scandinavian  air  during  the  phyto- 
plankton  bloom  between  the  beginning  of  May  and 
early  August.  Further,  if  MSA  is  converted  to 
sulfate  in  solution  North  Sea  MSA  emissions,  par- 
ticularly at  bloom  times,  could  provide  a  signifi- 
cant source  of  background  non  sea-salt  sulfate. 
(See  also  W89-07234)  (Miller-PTT) 
W89-07306 


REACTIONS  OF  SULFUR  NUCLEOPHILES 
WITH  HALOALKANES, 

SRI  International,  Menlo  Park,  CA.  Chemistry 
Lab. 

W.  R.  Haag,  and  T.  Mill. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  332-333,  1  tab,  9 
ref. 

Descriptors:  'Water  pollution  sources,  'Chemical 
reactions,  'Sulfur  compounds,  'Sulfides,  Alkanes, 
Nucleophiles,  Salt  marshes,  Kinetics. 

The  reaction  of  sulfur  nucleophiles  with  various 
haloalkanes  of  environmental  interest  was  exam- 
ined. Sulfide  and  bisulfide  are  undoubtedly  the 
most  common  reduced  sulfur  species  in  the  aque- 
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ous  environment,  but  sulfite,  bisulfite,  tetrathionate 
and  thiosulfate  can  also  be  formed  when  reduced 
systems  come  in  contact  with  oxygenated  systems. 
Thiosulfate  is  a  very  strong  nucleophile,  reacting 
with  methylbromide  20  times  faster  than  sulfite  or 
HS(-),  200  times  faster  than  OH(-),  and  1,000,000 
times  faster  than  water.  The  reaction  of  the  bro- 
moalkanes  was  more  rapid  than  the  reaction  of 
chloroalkanes,  as  expected,  since  bromide  is  a 
better  leaving  group  than  chloride.  The  rate  con- 
stants of  the  bromoalkanes  are  surprisingly  low;  a 
rate  constant  of  0.001/Ms  at  25  C  has  been  report- 
ed for  the  reaction  of  hexylbromide  with  the  sup- 
posedly weaker  nucleophile  HS(-).  At  0.5  mM 
thiosulfate  (a  concentration  observed  in  salt 
marshes),  these  rate  constants  translate  into  half- 
lives  of  440  years,  230  days,  and  170  days  for  1,1,1 - 
Trichloroethane,  isopropyl  bromide,  and  ethylene 
dibromide  (EDB),  respectively.  The  corresponding 
hydrolysis  half-lives  are  350  days,  2.1  days  and 
about  1000  days  at  25  C  and  therefore  reaction 
with  thiosulfate  could  compete  only  for  EDB. 
Reactions  with  other  sulfur  nucleophiles  or  with 
solid  sulfur  compounds  such  as  FeS  and  HgS  are 
also  known  to  occur.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07307 


NUCLEOPHILIC  SUBSTITUTION  REAC- 
TIONS BETWEEN  HS(-)  AND  HALOGENATED 
ALIPHATIC  COMPOUNDS  IN  HOMOGENE- 
OUS SOLUTIONS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
J.  Barbash,  and  M.  Reinhard. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  334-337,  1  fig,  1 
tab,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Chemical  reac- 
tions, 'Aliphatic  hydrocarbons,  'Hydrogen  sul- 
fide, Reaction  rates,  Nucleophiles,  Groundwater 
pollution. 

An  important  abiotic  mechanism  of  transformation 
of  haloaliphatic  compounds  in  groundwater  is  nu- 
cleophilic  substitution.  HS)-)  has  been  identified  as 
a  potentially  significant  nucleophile  in  reduced 
aqueous  environments.  The  rate  of  reaction  be- 
tween HS(-)  and  1,2-dibromoethane  was  studied  in 
aqueous  solution  at  neutral  pH  (6.9)  and  50  C,  as 
part  of  a  larger  study  of  the  reactions  between 
HS(-)  and  haloaliphatic  compounds.  Since  the  re- 
action was  conducted  in  aqueous  solution,  it  was 
also  necessary  to  measure  the  rate  of  reaction  with 
H20  which  competed  with  HS(-)  for  the  haloali- 
phatic substrate.  The  pH  of  the  reaction  solutions 
exhibited  an  arithmetic  mean  of  6.91  (CV  = 
3.05%,  n  =  27).  No  monotonic  changes  in  pH 
over  time  were  observed  during  the  course  of  the 
experiment,  either  in  the  presence  or  the  absence  of 
HS(-).  Using  a  value  of  6.69  for  the  first  dissocia- 
tion constant  (pKal)  of  the  H2S  at  50  C  yielded  a 
pseudo-first-order  HS(-)  concentration  of  0.00006 
M  for  the  experiment.  Semi-logarithmic  plots  of 
1,2-dibromoethane  (EDB)  vs  time  yielded  straight 
lines,  indicating  that  pseudo-first-order  kinetics 
were  obeyed,  both  in  the  presence  and  absence  of 
HS(-).  The  pseudo-first-order  rate  constant  for 
neutral  hydrolysis  was  obtained  from  the  disap- 
pearance rate  of  the  EDB  in  the  absence  of  sulfide. 
This  constant  represents  the  sum  of  the  rate  con- 
stants for  nucleophilic  substitution  and  elimination 
of  EDB  by  H20.  The  second-order  rate  constant 
for  nucleophilic  substitution  by  HS(-)  was  estimat- 
ed. The  major  products  of  the  reaction  of  EDB 
with  H20  and  HS(-)  are  believed  to  have  been 
ethylene  glycol  and  1,2-dithioethane,  respectively, 
with  vinyl  bromide  as  a  minor  product.  (See  also 
W89-07234)  (Miller-PTT) 
W89-07308 


REVIEW    OF    MICROBIAL    POLYNUCLEAR 
HYDROCARBON  DEGRADATION, 

R.  D.  Bleam,  K.  M.  Li,  and  M.  P.  Pirnik. 
IN:   Preprints  of  Papers   Presented   at   the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
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ciety,  Washington,   DC.    1987.   p.   344-346,  6  ref. 

Descriptors:  *Fate  of  pollutants,  "Hydrocarbons, 
•Biodegradation,  "Land  disposal,  *  Microbial  deg- 
radation, Benzenes,  Labeled  compounds,  Compost- 
ing, Municipal  wastes,  Oil  spills,  Oil  wastes. 

Recent  developments  in  polynuclear  aromatic  hy- 
drocarbon degradation  research  are  reviewed  with 
respect  to  the  following:  (1)  Evidence  for  microbi- 
al degradation  of  compounds  containing  three  or 
more  aromatic  rings,  (2)  possible  or  demonstrated 
products  of  degradation,  and  (3)  factors  influenc- 
ing rate,  extent,  and  types  of  degradation.  Path- 
ways for  degradation  of  simple  aromatics  such  as 
benzene,  naphthalene,  phenanthrene,  and  anthra- 
cene are  well  established  for  several   species  of 
bacteria.  These  pathways  are  reviewed.   Polynu- 
clear aromatic  hydrocarbon  contents  of  municipal 
waste  compost  have  been  studied  and  substantial 
reductions  demonstrated  during  3-12  month  com- 
posting periods.  Compounds  studied  were  benzo 
anthracene,  chrysene,  benzofluorene,  benzopyrene, 
indenopyrene  and  benzoperylene.  In  addition,  14C- 
labelled  substrates  were  used  to  demonstrate  min- 
eralization to   14C02.   Maximum  percentages  of 
label  appearing  in  C02  after  ten  weeks  were  9-14C 
anthracene     (62%),     12-14C     benzo(a)anthracene 
(58%),  7.10-14C  benzo(a)pyrene  (19%),  and  7-14C 
dibenzo(ah)anthracene  (21%).  Losses  of  polynu- 
clear aromatic  hydrocarbons  during  land  farming 
of  oil  wastes,  spills  of  oils  on  soil  and  water,  lab 
and  field  studies  of  oil  degradation  have  been  re- 
ported. Factors  which  affect  rate  of  loss  include 
indigenous    microflora,    previous    contamination, 
pH,  nutrients,  aeration,  presence  of  other  organic 
compounds,  and  photolytic  pretreatment.  Aeration 
may  have  the  greatest  effect  on  polynuclear  aro- 
matic hydrocarbon  degradation  rates  because  most 
reports  of  polynuclear  aromatic  hydrocarbon  deg- 
radation have  indicated  an  aerobic  process  and  the 
pathways  all  involve  a  dioxygenase  enzyme  initiat- 
ing the  degradation.  Biodegradation  of  polynuclear 
aromatic  hydrocarbons  is  not  well  understood  at 
this  time,  but  results  to  date  are  encouraging  in  that 
some  extremely  insoluble,  carcinogenic  and  poten- 
tially carcinogenic  compounds  have  been  shown  to 
be  completely  biodegraded  and  the  environmental 
manipulation  may  drastically  improve  degradation 
rates.  (See  also  W89-07234)  (Miller-PTT) 
W89-07309 


|)H  suggested  that  toxicity  was  closely  associated 
with  AL(3  +  )  activities  when  only  monomeric  spe- 
cies were  present,  but  that  polymeric  hydroxyl  Al 
was  also  toxic.  In  the  absence  of  polynuclear  hy- 
droxy-AI,  raising  solution  pH  alleviated  Al  toxicity 
in  wheat  suggesting  that  while  Al(3-f )  is  not  nec- 
essarily the  sole  toxic  species,  its  activity  is  the 
single  best  indicator  of  Al  stress.  Results  do  not 
confirm  recent  reports  that  the  sum  of  the  mononu- 
clear species  activities  is  a  reliable  predictor  of  Al 
phytotoxicity.  These  studies  suggest  that,  in  order 
to  predict  the  level  of  toxic  Al  in  soil  solution,  the 
complete  chemical  environment  must  be  consid- 
ered-both  metals  and  ligands.  The  role  of  polynu- 
clear hydroxyl-Al  complexes  in  acid  soil  infertility 
cannot  be  discounted.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07311 


CHEMICAL  SPECIATION  AND  PLANT  TOX- 
ICITY OF  AQUEOUS  ALUMINUM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 

D.  R.  Parker,  L.  W.  Zelazny,  and  T.  B.  Kinraide. 
IN:  Preprints  of  Papers  Presented   at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  369-372,  4  fig. 

Descriptors:  *Acid  rain  effects,  *Water  pollution 
effects,  *Phytotoxicity,  'Chemical  reactions,  *Spe- 
ciation,  'Toxicity,  'Aluminum,  Culturing  tech- 
niques, Hydrogen  ion  concentration,  Wheat,  Fate 
of  pollutants. 

The  relationships  between  Al  speciation  and  phy- 
totoxicity in  dilute,  chemically  well-defined  sys- 
tems was  carefully  examined  using  solution  culture 
techniques.  Experiments  with  solution  pH  fixed  at 
4.3  and  controlled  activities  at  Al(3  +  )  and  Ca(2  +  ) 
showed  that  Ca  amelioration  is  not  solely  attributa- 
ble to  ionic  strengths  effects  of  Al  activity.  Mg  and 
Sr  yielded  similar  results,  and  were  only  slightly 
less  effective  than  Ca.  Na  and  K  also  relieved 
toxicity,  but  activities  10-15  times  greater  than  that 
of  Ca  were  required  to  achieve  the  same  degree  of 
amelioration.  Thus  accounting  for  both  ionic 
strength  and  direct  physiological  effects  of 
common  cations  is  necessary  to  quantitatively  pre- 
dict toxic  Al  in  solution.  Experiments  were  con- 
ducted with  controlled  activities  of  Al(3  +  ), 
AlSO(4  +  ),  Na(  +  )  and  Ca(  +  ),  also  at  pH  4.3. 
While  the  effect  of  increasing  the  activities  of 
Al(3  + )  was  obvious,  no  significant  reduction  in 
root  growth  of  wheat  was  observed  when  the 
activity  of  AISO(4  +  )  was  increased  over  a  compa- 
rable range.  Results  using  red  clover,  a  dicot,  were 
similar  indicating  that  the  AISO(4  t  )  ion  is  gener- 
ally nontoxic    Initial  studies  with  varying  solution 


CHRONIC  NO-OBSERVED-EFFECT  CONCEN- 
TRATIONS FOR  BROOK  TROUT  EXPOSED 
TO  ALUMINUM  IN  DILUTE  ACIDIC  WATER, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07313 

USES,  HEALTH  EFFECTS,  AND  ENVIRON- 
MENTAL CONCERNS  REGARDING  ALUMI- 
NUM COMPOUNDS  INTRODUCED  ONTO 
THE  U.S.  MARKET  FROM  1977  TO  PRESENT, 
Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Toxic  Substances. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-07314 

CONCENTRATION  AND  TRANSPORT  OF 
PHOSPHORUS  AND  RADIUM-226  IN  THE 
PEACE  RIVER  AND  CHARLOTTE  HARBOR, 
SOUTHWESTERN  FLORIDA, 

Geological  Survey,  Tampa,  FL. 
R.  L.  Miller,  and  B.  F.  McPherson. 
IN-  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  389-391,  3  tab,  5 
ref. 

Descriptors:  'Water  pollution  sources,  'Chemical 
spills,  'Path  of  pollutants,  'Peace  River,  'Char- 
lotte Harbor,  'Estuaries,  'Florida,  'Phosphorus, 
'Radium  radioisotopes,  'Pollution  load,  Industrial 
pollution,  Slime  spills,  Sediment  transport. 

Volumes  of  two  spills  of  phosphate  industry  slimes 
were  used  to  estimate  quantities  of  phosphorus  and 
exchangeable  radium-226  that  entered  the  Peace 
River  in  Florida.  The  assumptions  used  were  that 
the  slime  spills  were  10%  solids  and  that  the  solids 
contained  5.2%  phosphorus.  The  two  spills  con- 
tributed an  estimated  ten  to  the  ninth  power  g  and 
six  times  ten  to  the  eighth  power  g  of  total  phos- 
phorus or  about  as  much  as  the  average  annual 
load  at  Arcadia.  Slimes  that  are  transported  into 
estuarine  waters  of  the  tidal  river  and  harbor  will 
release  radium-226  to  the  water  by  ion  exchange. 
The  two  slime  spills  would  transport  2  to  4  times 
10  to  the  10th  power  pCi  of  exchangeable  radium- 
226.  A  slime  pond  near  the  Peace  River  that  con- 
tained 3.9  times  10  to  the   12th  power  g  of  dry 
solids  in   1981   could  release  3  x   10  to  the   12th 
power  pCi  of  radium-226  if  a  spill  occurred  and  if 
all  the  solids  reached  saline  waters.  For  compari- 
son, the  annual  transport  of  dissolved  radium-226 
in  the  river  and  the  annual  groundwater  inflow  are 
on  the  order  of  1.7  times  10  to  the  1 1th  power  and 
9  times   10  to  the   11th  power  pCi,  respectively. 
Suspended  sediment  contributes  an  additional  load 
which  depends  upon  the  amount  of  exchangeable 
radium-226  per  gram  of  sediment.  An  upper  limit 
based  upon  phosphate  industry  slimes  would  be  7 
times  10  to  the  10th  power  pCi  per  year.  Natural 
sediments  would  probably  contribute  less  than  this 
amount.  From  these  estimates,  it  appears  that  some 
slime  spills  can  contribute  about  as  much  radium- 
226  to  the  estuary  as  the  annual  sediment  load  and 
that  there  is  a  possibility  that  a  large  spill  might 
contribute  more  than  the  annual  loading  from  all 
sources.  (See  also  W89-07234)  (Miller-PTT) 
W89-07315 


CADMIUM     IN     THE     I-OWER     MISS 
RIVKR:  ROUTES  OF  HUMAN  EXPOSU 
Louisiana  Office  of  Preventive  and  Publk 
Services,  New  Orleans. 
J.  B  Mathison. 

IN:  Preprints  of  Papers  Presented  at  tl 
ACS  National  Meeting.  Vol.  27,  No  2  Di 
Environmental  Chemistry,  American  Chei 
ciety,  Washington,  DC.   1987    p.  392-3* 

Descriptors:  'Bioaccumulation,  'Path  o 
ants,  'Water  pollution  sources,  'Rivers,  *1 
pi  River,  'Population  exposure,  'Cadmiui 
supply,  Heavy  metals,  Pollutant  load,  1 
water,  Fish,  Oysters. 

Potential  routes  of  human  exposure  to  t 
load  of  cadmium  in  the  lower  Mississip 
water  were  studied.  A  review  of  recoi 
major  public  water  supply  systems  that 
lower  Mississippi  River  as  a  source  indi 
drinking  water  is  a  very  minor  contribut 
cadmium  intake  of  residents  of  this  area, 
seafood  may  constitute  a  major  source  of 
in  the  diet  of  southeast  Louisianians.  Cadi 
be  concentrated  in  fish  and  shellfish  to  t 
of  times  its  concentration  in  the  water.  Ca 
the  only  toxic  heavy  metal  regularly  de 
the  commercial  seafood  harvested  from  1 
waters.  The  American  oyster  (Crassostre 
ica)  is  the  species  showing  the  greatest  tei 
accumulate  cadmium.  Oysters  from 
ranged  in  cadmium  concentration  from 
to  2.44  ppm.  Cadmium  bound  to  fine  I 
reasonably  be  expected  to  follow  a  di 
pattern  similar  to  that  of  river-borne  bad 
tamination.  The  highest  concentrations  [ 
um  in  Louisiana  fish  and  seafood  tend  tc 
oysters  from  the  bays  and  brackish  lake 
most  directly  fed  by  the  undiluted  riv 
Estimates  of  dietary  cadmium  intake  in  si 
isiana  suggest  that  people  who  eat  large  a 
these  oysters  could  be  ingesting  more  dii 
mium  than  the  World  Health  Orgamzatii 
mends.  Thus,  the  rising  load  of  cadmium 
to  the  Gulf  of  Mexico  by  the  Mississippi 
matter  of  concern  for  marine  ecology  i 
the  long-term  health  of  the  human  populi 
also  W89-07234)  (Miller-PTT) 
W89-07316 


PHOSPHOGYPSUM  DISPOSAL  1 
LOWER  MISSISSDPPI  RD7ER:  A 
SOURCE  OF  RADIUM, 

Geological  Survey,  NSTL  Station,  MS. 
sources  Div. 

T.  F.  Kraemer,  P.  B.  Curwick,  and  C.  R. 
IN:  Preprints  of  Papers  Presented  at 
ACS  National  Meeting.  Vol.  27,  No.  2. 1 
Environmental  Chemistry,  American  Ch 
ciety,  Washington,  DC.   1987.  p.  399-4 

Descriptors:  'Path  of  pollutants,  'Wate: 
sources,  'Radium,  'Mississippi  River, 
tive  wastes,  Waste  disposal,  Phosphogy] 
of  pollutants,  Sediments. 

The  impact  of  phosphogypsum  disposal 
in  the  lower  Mississippi  River  and 
mixing  zone  of  the  Gulf  of  Mexico  is 
Water  and  suspended-sediment  samples 
lected  at  locations  upriver  of  a  phosj 
discharge,  at  one  location  in  the  plume  l 
field  mixing  zone  immediately  downnv* 
discharge,  and  at  several  locations  furl 
river  from  the  discharge.  The  data  sh( 
but  significant  increase  in  dissolved 
activity  downriver  of  the  discharge  an 
constant  dissolved  radium-228  activity  8 
sampled  with  the  possible  exception  o 
field  mixing  zone  of  the  discharge.  The 
dissolved  radium-226  activity  is  reflec 
decreased  activity  ratios  below  the 
mixing  zone.  The  effect  of  a  radium-226 
the  river  is  detectable  in  the  water  as 
river  as  Venice,  LA  (189.86  km  from  t 
discharge).  The  radium  discharged  int 
equilibrates  quickly  between  the  suspi 
ment  and  river  water.  This  is  evident  0 
adjustment  of  radium  between  solid  an 
phases  below  the  discharge  followed 
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of  the  dissolved  and  desorbable  radium 
>.  Activities  were  radically  different  only 
ear-field  mixing  zone  of  the  plume  itself, 
lixing  is  not  complex.  Upon  entering  the 
ixing  zone  of  the  Mississippi  River  delta 
ind  the  open  Gulf  of  Mexico,  extensive 
Hi  of  cations  from  suspended  sediment 
ace.  The  radium  will  be  added  to  the 
1  phase  in  the  more  saline  environment. 
cess  results  in  elevated  radium  activity  in 
rater  at  the  mouths  of  many  rivers,  even 
:Uiment  unaffected  by  anthropogenic  ef- 
involved.  Oceanographic  studies  of  the 
f  the  Gulf  of  Mexico  around  the  delta  for 
ten  years  have  reported  radium-226  activi- 
ter  than  other  rivers  at  the  same  salinities, 
eved  that  this  higher  activity  is  the  result 
ihogypsum  disposal  in  the  Lower  Missis- 
er.  Further  increased  disposal  of  phospho- 
would  tend  to  increase  the  radium  load  of 
er  Mississippi  River  and,  thus,  the  input  to 
of  Mexico.  (See  also  W89-07234)  (Miller- 
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ELEMENTS  IN  GULF  OF  MEXICO 
!NT  AND  OYSTERS  FROM  THE  NOAA 
AND  TRENDS  PROGRAM, 

and  M  Univ.,  College  Station.  Dept.  of 
raphy. 

iley,  and  P.  N.  Boothe. 
irints  of  Papers  Presented  at  the   194th 
tional  Meeting.  Vol.  27,  No.  2.  Division  of 
nental  Chemistry,  American  Chemical  So- 
ashington,  DC.  1987.  p.  402-405,  1  fig,  1 


3rs:    'Path    of    pollutants,     'Sediments, 
lements,  'Trace  metals,  'Gulf  of  Mexico, 
•Silver,   Bioaccumulation,    Atomic   ab- 
spectrometry,  Aluminum. 

of  sediment  and  bivalve  organisms  were 
along  all  three  United  States  coasts  for 
>y  laboratories  using  standardized  analyti- 
iques  (for  metals,  this  is  primarily  atomic 
n  spectrometry)  and  working  under  a  rig- 
ality  assurance  program.  Samples  of  sedi- 
I  oysters  (Crassostrea  virginica)  collected 
s  along  the  Gulf  Coast  were  analyzed  for 
:tals.  The  sites  range  from  the  Lower 
Vladre,  Texas  through  Texas,  Louisiana, 
pi  and  Alabama  to  the  Everglades  in  far 
Mida.  In  some  cases,  only  one  site  was 
for  a  given  bay  or  estuary  (Mobile  Bay), 
)e  larger  bays  (Galveston)  several  sites 
Kted.  At  each  site,  three  stations  were 
and  a-,  each  station  a  sediment  sample  and 
dual  oysters  were  taken  for  trace  metal 
Silver  concentration  was  very  high  at 
Jay,  Texas  and  at  nearby  San  Antonio  and 
la  Bays,  yet  this  is  an  area  of  low  popula- 
rity and  little  commercial  activity.  Else- 
Texas,  concentrations  were  variable.  A 
value  was  found  at  Vermillion  Bay  in 
ouisiana;  but  further  east,  the  concentra- 
>ped  drastically  through  the  next  5  sites 
led  a  minimum  at  Barataria  Bay,  just  west 
ississippi  River  delta.  From  Barataria,  Ag 
"ions  rose  to  a  high  point  at  Pass  Chris- 
and  exhibit  both  high  and  low  values  in 
Barataria  Bay,  and  the  surrounding  bays 

concentrations  of  Ag  in  oysters,  have 
been  more  physically  disturbed  by  man 
bays  on  the  Gulf  Coast.  These  are  areas 

'e  petroleum  development  and  wide- 
redging  and  channel  cutting.  These  bays 
uy  downstream  of  the  Mississippi  River, 
usually  considered  to  be  a  major  source  of 
to  the  Gulf  of  Mexico.  Sediment  data, 
:n  ratioed  to  Al,  shows  much  variability 
*  to  place,  with  a  tendency  towards 
uues  of  some  metals  in  Florida.  There  is 
h,  but  not  perfect,  covariance  between 
Al  ratios  in  sediment  and  concentrations 
mwP^13'^  in  F1°rida  samples.  (See  also 
W)  (Miller-PTT) 
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Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
P.  B.  Curwick. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  406-408,  3  tab. 

Descriptors:  'Path  of  pollutants,  'Rivers,  'Missis- 
sippi River,  'Sediments,  'Trace  elements,  Arsenic, 
Cadmium,  Chromium,  Copper,  Iron,  Lead,  Manga- 
nese, Mercury,  Nickel,  Zinc,  Suspended  sediments. 

The  distribution  and  transport  of  minor  elements  in 
the  lower  Mississippi  River  was  investigated  be- 
cause of  interest  in  using  river  water  as  a  source  of 
sediment  and  fresh  water  to  mitigate  coastal  ero- 
sion in  southern  Louisiana.  Minor-element  concen- 
trations were  determined  in  samples  of  water  (fil- 
tered and  unfiltered),  suspended  sediment,  and  bed 
sediment  collected  from  the  lower  Mississippi 
River.  The  minor  elements  included  arsenic,  cad- 
mium, chromium,  copper,  iron,  lead,  manganese, 
mercury,  nickel,  and  zinc.  Samples  were  collected 
from  seven  sites  along  a  410.7  km  reach  of  the 
river.  Concentrations  of  minor  elements  in  the 
river  are  lowest  in  the  dissolved  phase  and  bed 
material.  Dissolved  minor  element  concentrations 
rarely  approach  the  Environmental  Protection 
Agency's  limit  for  finished  drinking  water.  Dis- 
solved cadmium  and  mercury  were  usually  below 
analytical  limits  of  detection.  An  average  of  20% 
of  the  minor  element  load  of  the  river  is  dissolved, 
and  this  phase  has  been  relatively  constant  in 
chemical  composition  with  discharge  and  longitu- 
dinal distance.  These  low  dissolved  concentrations 
can  be  attributed  to  the  abundance  of  fine-grained 
suspended  material  that  tends  to  incorporate  and 
concentrate  these  minor  elements  in  iron  oxide  and 
manganese  oxide  surface-coatings  and  at  exchange 
sites  on  the  detrital-particle  surfaces.  Transport  of 
minor  elements  in  the  river  is  dominated  by  the 
particulate  phase.  In  comparison  to  the  dissolved 
phase,  the  concentration  of  minor  elements  in  the 
particulate  phase  is  generally  from  2  to  20  times 
greater.  Iron  and  manganese  are  the  most  preva- 
lent minor  elements,  with  concentrations  hundreds 
of  times  greater  in  the  particulate  phase  than  in  the 
dissolved  phase.  The  concentrations  of  all  of  the 
minor  elements  in  the  particulate  phase  varied  with 
discharge  and  longitudinal  distance.  Chemical 
analyses  of  three  separate  size  fractions  of  suspend- 
ed sediment  showed  the  typical  increasing  minor 
element  concentration  with  decreasing  sediment- 
particle  size.  However,  concentrations  of  mercury 
and  lead  show  an  opposite  trend  for  the  coarse 
diameters  of  the  sediment.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07320 


ILTION  AND  TRANSPORT  OF 
tLEMENTS  IN  THE  LOWER  MISSIS- 
\FR,  LOUISIANA, 


COMPOSITION  AND  CONSEQUENCES  OF 
ALUMINUM   IN  WATER  AND   BEVERAGES, 

Bjorksten  Research  Foundation,  Madison,  WI. 
R.  U.  Schenk,  J.  A.  Bjorksten,  and  L.  L.  Yeager. 
IN:   Preprints  of  Papers  Presented  at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
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Descriptors:  'Drinking  water,  'Path  of  pollutants, 
'Aluminum,  'Foods,  'Data  collections,  Beverages, 
Water  pollution  sources,  Human  health  effects, 
Symposia,  Pollutant  identification. 

A  program  directed  toward  obtaining  extensive 
information  on  the  distribution  of  aluminum  in 
foods,  water  and  beverages  is  described.  Water  and 
beverage  samples  were  collected  in  areas  through- 
out the  United  States  and  in  Finland.  Water  sam- 
ples tested  predominantly  in  the  lower  range  of 
aluminum  concentrations  with  occasional  higher 
values.  Less  than  10%  of  water  samples  contained 
oyer  80  ppb  of  aluminum.  Water  samples  from 
Finland  regularly  tested  high  in  aluminum,  as  did 
the  water  from  several  federal  parks.  Aluminum 
concentrations  in  water  varied  from  0  to  1056  ppb. 
Processed  juices  and  their  derivatives  (wines  and 
vinegars)  had  high  aluminum  content.  Freshly 
squeezed  citrui  juices,  however,  were  low  in  alu- 
minum content.  Coffee  and  tea  contained  substan- 
tial amounts  of  aluminum.  Tea  was  generally 
higher  than  coffee  and  bagged  tea  was  higher  than 
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instant  tea.  Teas  obtained  in  restaurants  had,  by  far, 
the  highest  concentrations  of  aluminum.  Soft 
drinks  in  plastic  containers  has  lower  aluminum 
content  than  did  those  in  glass  or  aluminum  con- 
tainers. Packaged  fruit  juices  showed  the  greatest 
variability  in  aluminum,  ranging  from  87  to  4130 
ppb.  The  aluminum  compositions  of  these  bever- 
ages, in  light  of  the  fact  that  human  urine  can 
contain  upwards  of  200  ppb  of  aluminum,  confirms 
that  at  least  some  aluminum  is  absorbed  into  the 
circulatory  system.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07322 


PATHWAYS  FOR  THE  PRODUCTION  OF  OR- 
GANOCHLORINE  COMPOUNDS  IN  THE 
CHLORINATION  OF  HUMIC  MATERIALS, 

Technische  Hogeschool  Delft  (Netherlands).  Lab. 
for  Analytical  Chemistry. 
E.  W.  B.  DeLeer,  and  C.  E.  Erkelens. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  491-492,  1  tab,  5 
ref. 

Descriptors:  'Water  pollution  sources,  'Humic 
substances,  'Chemical  reactions,  'Chlorination, 
Water  treatment,  Humic  acids,  Chloroform,  Or- 
ganochlorine,  Nitrogen  compounds,  Symposia. 

Several  investigations  into  the  chlorination  of  res- 
orcinol  derivatives,  with  an  emphasis  on  the  identi- 
fication of  chlorination  products  and  chloroform 
precursor  structures  that  were  detected  in  the 
chlorination  of  humic  material,  are  described.  In 
most  cases,  CHC13  and  CC13COOH  were  shown 
to  be  the  major  products.  Approximately  75  other 
chlorinated  products  were  identified,  including 
several  chloroform  intermediates,  that  can  explain 
a  number  of  humic  acid  chlorination  products. 
However,  many  other  major  humic  acid  chlorina- 
tion products,  such  as  the  alpha-alpha-dichloroal- 
kanoic  acids,  dichloromalonic  acid,  2,2-dichloro- 
succinic  acid  and  cyano-substituted  alkanoic  acids 
could  not  be  explained  on  the  basis  of  these  model 
studies.  Precursor  structures  (other  than  1,3-dihy- 
droxybenzene  derivatives)  were  shown  to  be  im- 
portant chloroform  producers.  The  chloroform 
formation  potential  of  resorcinol  derivatives  was 
easily  destroyed  by  oxidation  with  KMn04.  How- 
ever, KMn04  oxidation  of  humic  material  at  dif- 
ferent pH  values  gave  a  destruction  of  only  up  to 
approximately  50%  of  the  CHC13  and  CC13COOH 
formation  potential,  while  GC/MS  demonstrated 
that  still  a  large  number  of  chlorinated  products 
were  produced.  A  detailed  insight  will  be  given  for 
the  changes  in  product  formation  as  a  function  of 
KMn04  dose.  The  possible  role  of  nitrogen  com- 
pounds (such  as  amino  acids  and  nucleic  acids)  as 
precursor  structures  was  further  investigated.  Sev- 
eral of  them  were  shown  to  produce  CHC13 
CC13CHO  or  CC13COOH  as  the  major  products 
along  with  dichloromalonic  acid  or  dichlorosuc- 
cinic  acid  and  cyanobutanoic  acid.  It  is  concluded 
that,  apart  from  1,2-dihydroxybenzene  structures, 
nitrogen  compounds  play  an  important  role  in  the 
chlorination  of  humic  material.  Precursor  struc- 
tures for  the  alpha-alpha-dichloroalkanoic  acids 
still  remain  unknown.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07327 


SOME  LIPOPHILES  FORMED  IN  THE 
CHLORINATION  OF  PULP  LIGNIN  AND 
HUMIC  ACIDS, 

Svenska  Traeforskningsinstitutet,  Stockholm. 
For   primary   bibliographic   entry   see   Field   5D 
W89-07328 


ENHANCED  PHOTOLYSIS  OF  BROMACIL  IN 
SOILS  USING  METHYLENE  BLUE, 

Tennessee      Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
M.  E.  Lewis,  D.  B.  George,  V.  D.  Adams,  and  M. 
B.  Borup. 
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Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,   DC.    1987.   p.   519-520,  7   ref. 

Descriptors:  *Photolysis,  "Herbicides,  *Soil  con- 
tamination, "Cleanup,  "Water  pollution  treatment, 
"Fate  of  pollutants,  "Soil  water,  "Pesticides, 
"Dyes,  Oxidation,  Degradation,  Methylene  Blue, 
Bromacil,  Clay,  Loam,  Symposia,  Soil  chemistry. 

The  ability  to  enhance  the  photolysis  of  pesticides 
in  soils  is  investigated.  The  particular  focus  is  on 
the  dye-sensitized  photo-oxidation  of  the  herbicide 
bromacil  applied  to  soil.  The  photosensitized  oxi- 
dation of  bromacil  in  soil  was  investigated  with 
altered  and  unaltered  soils  including:  (1)  air-dried 
clay  loam  soil  (pH  7.5),  (2)  air  dried  clay  loam  soil 
(pH  9.5),  (3)  muffled  (550  C)  clay  loam  soil  (pH 
9  5)  (4)  clay  loam  soil  with  50%  of  the  Fe  extract- 
ed (pH  9.5),  (5)  sand  (pH  9.5),  (6)  sand-kaolin 
mixture  (pH  9.5),  and  (7)  sand  with  0.5,  0.25,  0.10, 
0.05  and  0.01%   Fe  added  (pH  9.5).   Lime  was 
added  to  those  soils  which  maintained  a  pH  of  7  5, 
whereas  sodium  hydroxide  was  used  to  adjust  the 
pH  in  the  soils  tested  at  pH  9.5.  The  data  obtained 
indicated    that   less   than    10%    of  the   bromacil 
present  in  clay  loam  soils  tested  was  photodegrad- 
ed    Enhanced  photodegradation  in  the  sand  was 
consistently    85-90%.    Similarly,    methylene   blue 
treatment   of  the   irradiated   sand-kaolin   mixture 
produced  a  80-85%  decrease  in  the  bromacil  con- 
centrations. Preliminary  results  show  that  Fe  con- 
tent in  the  soils  may  be  a  limiting  factor  in  the 
enhanced   photolysis   of  bromacil   by   methylene 
blue   Iron  species  present  in  the  soil  may  quench 
methylene    blue    (triplet    state)    and/or    singlet 
oxygen.  The  use  of  methylene  blue  to  enhance  the 
photodegradation  of  bromacil  contaminated  soils 
has  been  shown  to  be  possible  but  may  be  limited 
by  the  adsorption  of  methylene  blue  by   clays, 
especially  by  2:1  clays,  and  quenching  of  the  reac- 
tions by  Fe    (See  also  W89-07234)  (Miller-PTT) 
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SENSITIZED  PHOTOOXIDATION  OF  BRO- 
MACIL: PILOT,  BENCH,  AND  LABORATORY 
SCALE  STUDIES, 
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MECHANISTIC  STUDY  OF  THE  PHOTOCA- 
TALYTIC  DECOMPOSITION  OF  ORGANIC 
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CLES, „,w  v  . 
California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Engineering  Lab.  of  Hydraulics  and  Water  Re- 
sources. 
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that  Cd  uptake  is  carrier  mediated.  The  specificity 
of  these  carriers  for  different  metals  is  currently 
under  study,  lodoacetic  acid  has  no  effect  on  metal 
uptake,  indicating  that  glycolysis  is  not  essential 
for  this  process.  Oligomycin,  however,  causes  a 
significant  effect  on  metal  uptake  indicating  that 
glycolysis  is  not  essential  for  this  process.  Oligo- 
mycin, however,  causes  a  significant  increase  in 
the  uptake  of  both  Cd  and  Zn.  these  data  indicate 
that  the  uptake  of  Cd  and  Zn  is  carrier  mediated 
but  passive,  and  must  therefore  occur  via  facilitat- 
ed diffusion.  Uptake  of  these  metals  is  thus  driven 
by  a  concentration  gradient  across  the  membrane 
which  is  maintained  by  intracellular  metal  ligands 
which  complex  metals  within  the  cell.  Equilibrium 
is  determined  by  the  number  of  high  affinity  intra- 
cellular ligands  (metalloenzymes  and  metallothion- 
ein)  and  the  dissocation  constants  of  the  various 
metal-ligand  complexes,  the  observed  increases  in 
metal  accumulation  in  the  presence  of  oligomycin 
indicate  that  while  metal  uptake  is  essentially  pas- 
sive, these  organisms  must  also  have  an  energy 
requiring  mechanism  for  metal  exclusion.  Finally, 
the  effects  of  feeding  on  metal  uptake  and  accumu- 
lation in  this  species  was  examined.  Feeding  dra- 
matically increases  the  initial  rates  of  uptake  of 
both  Cd  and  Zn  and  reduces  the  time  required  for 
the  organism  to  reach  equilibrium  with  metals  in 
the  environment.   (See  also  W89-07234)  (Miller- 
PTT) 
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ABIOTIC  FORMATION  AND  DEGRADATION 
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Examination  of  field  data  from  sites  in  Florida  and 
Arizona  led  to  the  belief  that  the  abiotic  formation 
of  1,1 -dichloroethane  (DCE)  (formed  during  the 
anaerobic  biodegradation  of  1,1,1-tnchloroethane 
(TCE))  may  be  more  important  than  previous  stud- 
ies indicated.  The  elevated  concentrations  of  DCE 
at  these  sites  were  thought  to  be  due  to  either  an 
increase  in  the  rate  of  abiotic  formation  or  a  de- 
crease in  the  rate  of  degradation  of  this  compound. 
The   degradation   of  DCE  does  not   follow   the 
typical   patterns   seen   in   the   hydrolysis   studies. 
During  a  preliminary  experiment,  DCE  showed  no 
significant  degradation  after  two  weeks  at  80  C. 
Degradation  has  been  observed  at  27  and  37  C.  A 
slightly  higher  rate  is  measured  in  experiments  at 
27  C  than  at  37  C  during  an  initial  6  months  of 
incubation.  No  significant  differences  in  rate  were 
measured  as  a  function  of  pH.  It  is  hypothesized 
that  chlorinated  ethanes  react  slowly  in  aqueous 
solution   at   environmental   temperatures   through 
nucleophilic  addition  to  the  double  bond.  Attempts 
to  accelerate  the  reaction  at  elevated  temperatures 
make  the  addition  reaction  less  thermodynamically 
favorable.  The  rates  observed  (half-lives  ranging 
from  6  to  9  months)  are  important  for  groundwater 
where  long  residence  times  occur  and  where  bio- 
degradation may  be  slow.   Data  from  the  DCE 
degradation  study  can  be  coupled  with  the  results 
of  the  TCE  degradation  experiments  to  provide 
appropriate  equations  to  evaluate  changes  in  DCE 
concentration    with   time.   (See   also   W89-07234) 
(Miller-PTT) 
W89-07340 


The  mechanisms  of  Cd  and  Zn  uptake  and  accu- 
mulation of  Neanthes  arenaceodentata  were  experi- 
mentally examined.  The  accumulation  of  109Cd 
and  65Zn  in  dual  labeled  experiments  was  com- 
pared. In  the  initial  phase  of  the  exposure,  Cd  is 
accumulated  preferentially  over  Zn.  With  further 
exposure,  however,  Zn  is  preferentially  accumulat- 
.:d.  suggesting  that  the  metal  specificity  of  the 
transport  systems  and  the  terminal  intracellular 
metal  binding  ligands  for  the  two  metals  may  be 
different.    Competitive    inhibition    studies   indicate 
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A    laboratory    method    for   directly   <U 

sticking    (mass    accommodation)    coefll 

trace  gases  in  cloud  water  was  devek 

apparatus  consists  of  a  droplet  source  c 

gas-droplet  interaction  flow  tube,  and 

collection  chamber.  Droplets  are  genera 

upper  chamber  by  forcing  filtered  water 

30  micron  diameter  orifice  in  a  stainless  i 

The  formation  of  droplets  is  controlled 

ing  the  orifice  with  a  piezo-electnc  ce 

sub-harmonic  of  the  natural  jet  breakup 

The  droplets  pass  through  a  small  apertu 

gas-droplet  interaction  tube  and  then  in 

lection  chamber.  The  droplet  stream  is  si 

or  off  by  deflecting  the  stream  mechanic 

moveable  arm  attached  to  an  electric! 

solenoid.  The  trace  gas  is  added  eithei 

with  the  main  flow  of  He  and  H20  gas 

of  the  reaction  chamber  or  through  o 

perforated  Teflon  loop  injectors  locate 

cm  upstream  of  the  exit,  so  that  three 

droplet  contact  distances  can  be  selectee 

centration  of  the  trace  gas  passing  tl 

reaction  region  is  measured  by  infrared 

using  light  from  a  tunable  diode  laser 

through  a  28  pass  'White'  cell.  Close 

between  the  data  and  the  calculation 

direct  confirmation   that  the  time-dep 

proach  to  equilibrium  at  the  droplet  s 

be  adequately  described  by  Henry's  Lai 

constants  determined  from  bulk  aquec 

dynamics.  It  is  important  to  note  that  I 

tion  contains  no  fitted  parameters  exc 

intercept  at  zero  time.  This  data  provii 

the  first  confirmation  of  this  approact 

saturation  on  a  millisecond  time  scali 

firms  the  applicability  of  the  spheric 

continuity  equation  to  describe  gas  i 

droplet   surface.    (See    also   W89-072: 

PTT) 
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AEROBIC  BIODEGRADATION  O 
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iptors:  'Path  of  pollutants,  'Reservoir  re- 
•Reservoirs,  "Oxidation,  "Manganese,  "Spe- 
1,  Electron  spin  resonance  spectrometry. 

rs  controlling  the  rate  of  Mn(II)  oxidation  in 
Richard  B.  Russell  were  studied.  These  fac- 
lcluded  pH,  02  concentration,  temperature, 
:  of  counter  ions,  and  presence  of  organic 
lals.  A  preliminary  study  of  Mn  oxidation  in 
rater  body  was  reported  by  Turner,  using 
an  spin  resonance  spectrometry.  In  contrast 
>ectations  based  on  earlier  work,  it  was  ob- 
\  that  the  electron  spin  resonance  signal  due 
n(ll)  disappeared   within   minutes   to   hours 

anoxic  lakewater  was  sparged  with  02.  In 
Met.  oxidation  of  Mn(II)  is  rapid  at  or  above 
5  and  temperatures  of  10-20  C  (half-times  on 
der  of  minutes  to  hours  for  concentrations  of 
/L).  Between  pH  8.5  and  7,  there  is  a  sharp 
ise  in  the  oxidation  rate  (to  half-times  on  the 
of  days).  Below  pH  6.5,  oxidation  becomes 
iw  that  it  is  difficult  to  observe  (half-times 
bly  on  the  order  of  weeks).  Several  conclu- 
may  be  drawn  from  these  findings.  The  pH  of 
Russell  waters,  except  for  diurnal  excursions 

top  few  meters,  is  usually  7  or  below,  and 
6.5  or  below.  Under  these  conditions,  it  is 
:ted  half-times  for  Mn(II)  oxidation  on  the 
of  days  to  weeks.  As  forced  reoxygenation  is 
inducted,  little  oxidation  of  Mn(II)  can  be 
ted  before  release  of  hypolimnetic  waters. 
)  present  in  the  reservoir  likely  will  be  re- 
[  in  that  form  to  the  receiving  waters.  (See 
V89-07234)  (Miller-PTT) 
57361 


UR  STABLE  ISOTOPIC  COMPOSITIONS 
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ns  Center. 
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•a)  Engineering. 
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nptors:  "Acid  rain  effects,  "Path  of  pollut- 
*Fate  of  pollutants,  "Geochemistry,  "Lakes, 
ur  cycle,  Biochemistry,  Wisconsin,  Acidic 
',  Seepage  lakes. 

r  biogeochemistry  in  an  experimentally  acidi- 
ake  in  northern  Wisconsin  was  studied.  Little 

Lake  is  a  two-basin  seepage  lake  that  re- 
s  99%  of  its  water  input  from  direct  precipita- 
»nd  the  remaining  1%  from  subsurface  seep- 
As  a  consequence,  it  is  extremely  dilute  and 
aw  alkalinity  and  a  pH  of  6.1.  The  lake  was 
ed  at  its  isthmus  with  a  reinforced  polyvinyl 
in  in  August  1984.  The  north  basin  was  acidi- 
with  concentrated  H2S04;  during  1985  and 

the  pH  was  maintained  at  5.5.  Sulfur  budgets 

compiled  for  1984-1986.  Measured  atmos- 
fluxes  include  wet  precipitation,  aerosol 
s  (by  dry  baskets  and  by  measurement  of 
ent  air  concentrations)  and  S02  deposition  (by 
mpregnated  filter  technique).  Groundwater 
I  were  estimated  from  modeled  seepage 
I  and  measured  groundwater  S04(2-)  concen- 
>ns;  leaf  S  inputs  were  estimated  from  mod- 
seepage  inputs  (by  floating  baskets)  and  litera- 
values  of  leaf  S  content;  and  added  H2S04 
recorded  for  the  north  basin.  Diffusive  fluxes 
J*(2-)  to  sediments  (which  occur  by  sediment 
e  reduction)  were  calculated  from  measured 
water  profiles;  seston  deposition  was  measured 
sediment  traps;  and  long-term  sediment  accu- 
tion  was  measured  from  210-Pb-cores.  For  the 
K]*fication  period,  the  net  in-lake  sulfate  sink 

5°%  of  total  input  (primarily   wt   and   dry 


atmospheric  deposition  to  lake  surface).  Gross 
seston  deposition  removed  24  mmole  S/sq  m-yr, 
and  diffusional  fluxes  removed.  20  mmole/sq  m-yr. 
Concentrations  of  H2S  reach  40  microM  in  the 
hypolimnion,  and  an  oxidation-diffusion  model 
shows  that  about  50%  of  the  H2S  entrained  in  the 
water  column  during  turnover  diffuses  into  the 
atmosphere,  accounting  for  a  flux  of  roughly  2 
mmole/sq  m-yr.  from  the  lake  surface.  Total  sulfur 
content  and  accumulation  has  increased  since  1900, 
while  C/S  ratios  have  decreased.  Sediment  accu- 
mulation in  the  upper  6  cm  is  13  mmole  S/sq  m-yr 
on  a  lake-wide  basis.  Organic  S  is  the  major  sedi- 
ment species  followed  by  pyrite  +  So  and  acid 
volatile  sulfur.  Approximately  70%  of  the  S  re- 
moved from  the  water  column  is  recycled.  (See 
also  W89-07234)  (Miller-PTT) 
W89-07367 
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Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

N.  R.  Urban,  L.  A.  Baker,  and  P.  L.  Brezonik. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  678-681,  1  fig,  1 
tab,  8  ref. 

Descriptors:  "Acid  rain  effects,  "Path  of  pollut- 
ants, "Sediments,  "Sulfur  cycle,  "Sulfur  com- 
pounds, "Lakes,  Wisconsin,  Little  Rock  Lake,  Re- 
duction. 

Laboratory  experiments  were  designed  to:  (l)iden- 
tify  environmental  conditions  affecting  rates  of  sul- 
fate reduction,  (2)  identify  short-  and  long-term 
end  products  of  sulfate  reduction,  (3)  compare  the 
extent  of  recycling  of  algal-S  and  microbially-re- 
duced  S,  and  (4)  identify  S-containing  end  prod- 
ucts of  algal  decomposition.  Initial  experiments  to 
determine  the  factors  controlling  rates  of  sulfate 
reduction  utilized  labelled  35S04(-)  to  examine 
substrate-concentration  dependence.  These  experi- 
ments were  conducted  by  adding  fresh  sediment  to 
10  ml  serum-stoppered  vials  and  flushing  with  N2 
to  achieve  anaerobic  conditions.  Sulfate  concentra- 
tion was  controlled  with  additions  of  non-labelled 
Na2S04,  and  pH  was  controlled  with  HC1.  Incu- 
bations were  conducted  at  22  C  for  2-4  hours, 
depending  on  S04(-)  concentration  (20-1000 
microM).  Biological  activity  was  stopped  by  freez- 
ing the  vials  in  a  dry  ice-acetone  bath,  and  samples 
were  stored  frozen  until  analyzed.  Reaction  rate 
was  determined  by  recovery  of  35S04(-)  from 
porewater  following  AVS  distillation  and  centrifu- 
gation.  Sulfate  reduction  rates  followed  Michaelis- 
Menton  kinetics.  Experiments  to  identify  end  prod- 
ucts of  sulfate  reduction  were  conducted  with  the 
same  experimental  setup.  Samples  were  incubated 
with  labelled  S04(-)  for  one  week  at  22  C.  Meas- 
ured sulfur  species  included  acid-volatile  sulfides, 
S04-S,  and  ester-sulfate.  Preliminary  results  show 
that  >  90%  of  the  added  35S04(-)  was  removed 
from  solution  and  that  H2S  accounted  for  <  1% 
of  the  total  end  products.  Pyrite  was  a  minor  end 
product  in  untreated  sediments;  the  major  end 
product  in  untreated  sediments  was  organic  S. 
Addition  of  Fe(2  +  )  and  H(  +  )  resulted  in  a  shift 
from  organic  to  inorganic  end  products.  There  was 
no  loss  of  label  from  solution  in  'time  0'  experi- 
ments, suggesting  that  adsorption  was  unimpor- 
tant. (See  also  W89-07234)  (Miller-PTT) 
W89-07368 
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Both  the  radiochemical  methodologies  and  the  re- 
sulting data  for  measurements  of  Cosmogenic  35S 
were  evaluated.  This  87-d  half-life  radioisotope  is 
continuously  produced  from  40Ar  in  the  upper 
atmosphere  by  cosmic  rays.  35S  is  present  as 
35S04(-2)  in  precipitation  at  concentrations  rang- 
ing between  0.5  and  2  pCi/L  and  the  7Be:35S 
activity  ratio  averages  38.  In  air,  cascade  impactor 
measurements  indicate  that  the  size  distribution  of 
aerosol  35S  is  similar  to  7Be,  210Pb,  and  32P,  but 
slightly  smaller  than  stable  S04(2-).  The  potential 
use  of  35S  as  a  tracer  in  watershed-oriented  re- 
search was  explored.  Its  use  as  a  watershed-scale 
S04(2-)  tracer  requires  (1)  measurements  of  the 
0.167  MeV  35S  beta  in  the  presence  of  large 
amounts  of  stable  S,  (2)  low-background  liquid 
scintillation  counting  techniques,  and  (3)  decon- 
tamination from  other  beta-emitting  isotopes. 
Gram  quantities  of  S04(2-)  have  been  incorporated 
into  a  stable  counting  matrix.  Liquid  scintillation 
counting  efficiencies  have  been  improved  over  past 
methods.  Minimum  detectable  activities  of  <  or  = 
1  pCi  have  been  achieved  using  a  specially-de- 
signed detection  system  which  uses  an  annular  Nal 
guard  detector  to  reduce  background  events  in  the 
liquid  scintillator.  35S  has  been  detected  in  soil 
water  obtained  under  saturated  flow  conditions 
from  a  high  elevation  watershed.  Examples  of  po- 
tential uses,  consistent  with  the  measurement  limi- 
tations include  the  determination  of  mean  S04(2-) 
residence  times  and  the  evaluation  of  S04(2-)  dy- 
namics during  storm  events.  (See  also  W89-07234) 
(Author's  abstract) 
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C.  Radway. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  690-692,  4  ref. 

Descriptors:  "Water  pollution  sources,  "Sulfates, 
"Iron,  "Path  of  pollutants,  "Coal,  "Leachates,  Coal 
storage  piles,  Sulfur  compounds. 

The  relative  influence  of  biotic  and  abiotic  process- 
es upon  the  leachate  composition  of  several  coals 
was  studied.  The  carbon,  nitrogen  and  sulfur  con- 
tents of  the  coal  studied  ranged  from  42.7  to 
83.1%,  1.00  to  1.34%.,  and  1.61  to  5.22%,  respec- 
tively. Ash  contents  ranged  from  7.2  to  18.5%.  All 
leachates  were  characterized  by  low  pH  and  high 
concentrations  of  Fe,  S04,  and  suspended  solids. 
Attempts  to  assess  the  impact  of  acidified  rain  (pH 
3.8-4.0)  were  abandoned  since  initial  pHs  from  all 
coals  tested  were  less  than  3.2,  even  when  using 
pH  5.6  leaching  water.  With  successive  leaching 
events,  pH  values  tended  to  decrease  and  level  off 
at  values  in  the  range  1.6  to  2.0.  the  Eh  of  the 
leachates  was  uniformly  high,  ranging  from  +548 
to  +865  mv,  even  under  partial  anaerobic  condi- 
tions. The  conductivities  of  the  leachates  were 
relatively  high  initially  and  tended  to  increase  with 
successive  leaching  events  to  values  as  high  as 
15000  to  24000  usiemens.  Ion  chromatogram  analy- 
sis of  the  inorganic  sulfur  species  present  in  the 
leachates  revealed  that  sulfate  was  the  only  signifi- 
cant species  present.  Sulfite,  thiosulfate  and  tetra- 
thionate  were  either  undetectable  or  at  trace  levels 
relative  to  sulfate.  Sulfate  concentrations  tended  to 
increase  with  successive  leaching  events  and 
tended  to  level  off  as  pH  values  reached  mini- 
mums.  Trends  in  Fe  levels  in  the  leachates  closely 
followed  sulfate  values  and  calculated  stoichiome- 
try  between  S04  and  Fe  suggest  that  pyrite  oxida- 
tion was  the  primary  source  of  the  sulfur  and  iron 
in  the  leachates.  Factors  which  tended  to  reduce 
the  activity  of  chemoautotrophic  bacteria  in  the 
coal  chambers  tended  to  decrease  the  mobilization 
of  sulfur  and  iron  from  the  coals.  No  significant 
levels  of  any  organic  sulfur  compounds  were  found 
in  any  of  the  extracts.  This  suggest  that  organic 
sulfur  may  either  be  very  tightly  bound  to  particu- 
lates in  the  leachates  or  if  sulfur  heterocyclic  com- 
pounds are  released,  they  are  rapidly  degraded  by 
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Group  5B — Sources  Of  Pollution 

bacteria  in  the  coals.  (See  also  W89-07234)  (Miller- 
PTT) 
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ANAEROBIC  DEGRADATION  OF  DICHLOR- 
OPHENOL  ISOMERS  IN  FRESHWATER 
POND  SEDIMENTS, 

Environmental  Research  Lab.,  Athens,  GA. 
J.  E.  Rogers,  and  D.  D.  Hale. 
IN:   Preprints  of  Papers   Presented   at   the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  699-701,  2  tab. 

Descriptors:  *Fate  of  pollutants,  "Degradation, 
♦Sediments,  *Lake  sediments,  *Ponds,  Anaerobic 
conditions,  Phenols,  Chlorinated  hydrocarbons. 

The  anaerobic  degradation  of  2,3-,  2,4-,  2,5-,  2,6-, 
3,4-,  and  3,5-dichlorophenol  was  investigated  in 
five  freshwater  pond  sediments.  The  experiments 
were  designed  to  evaluate  the  effects  of  ring  substi- 
tution on  the  rates  of  transformation  of  the  differ- 
ent isomers,  to  identify  any  persistent  degradation 
intermediates,  and  to  determine  the  variability  in 
rates  among  sediments.  Sediment  samples  were 
collected  from  the  top  5  to  10  cm  of  the  sediment. 
Water  near  the  surface  of  the  sediment  was  also 
collected.  The  rate  of  degradation  depended  on  the 
isomer  and  on  the  particular  sediment.  The  results 
show  one  rate  of  degradation  which  was  markedly 
faster  than  the  remaining  sediments;  this  was  later 
attributed  to  the  fact  that  this  sediment  contained 
asphalt.  The  2,3-  and  2,4-  isomers  were  more  sus- 
ceptible to  bacterially  mediated  reductive  dechlor- 
ination than  were  the  other  isomers.  Both  isomers 
were  generally  transformed  to  monochlorinated 
products  within  4  weeks  of  inoculation.  In  most 
sediment  samples,  the  remaining  isomers  were  gen- 
erally stable  over  the  14  weeks  of  the  experiment. 
When  transformation  did  occur,  it  generally  fol- 
lowed a  lag  period  of  4  to  8  weeks  and  was 
complete  within  2  weeks.  For  the  series  2,3-,  2,4-, 
2,5-,  and  2,6-dichlorophenol,  the  chlorine  at  the  2 
position  was  the  most  easily  reducible.  The  2,4-, 
2,5-,  and  2,6-isomers  were  only  transformed  to  the 
4-,  3-,  and  2-chlorophenol,  respectively.  The  2,3- 
isomer  was  generally  converted  to  a  mixture  of  the 
2-  and  3-chlorophenol  with  the  3-chloro  isomer 
being  the  dominant  product.  The  4-chloro  product 
was  stable  over  the  duration  of  the  experiment. 
The  2-  and  3-chloro  products  were  stable  in  some 
sediments,  but  rapidly  degraded  in  others.  (See  also 
W89-07234)  (Author's  abstract) 
W89-07372 


EFFECTS  OF  COPPER  ON  SEDIMENT  BIOTA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5C. 
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FACTORS  INFLUENCING  THE  UPTAKE  OF 
METALS  BY  PLANTS  IN  TWO  AREAS  IN 
NORTH  WALES, 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 
(England).  Dept.  of  Chemistry. 
M.  E.  Farago,  A.  Mehra,  T.  Storey,  and  M.  M. 
Cole. 
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ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
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Descriptors:  *Path  of  pollutants,  "Trace  metals, 
•North  Wales,  'Remote  sensing,  "Bioaccumula- 
tion,  Soil,  Vegetation,  Copper,  Microorganisms, 
Bogs,  Salt  marshes. 

Two  areas  in  North  Wales  were  studied  to  deter- 
mine trace  metal  concentrations  in  soil  and  vegeta- 
tion, copper  tolerance  in  microorganisms,  and 
stressed  vegetation  caused  by  metal  toxicity.  The 
first  study  area  was  in  Coed-y-Brenin  Forest  in  the 
Snowdonia  National  Park,  and  in  particular  the 
Dolfrwynog  Bog,  where  copper  mineralization 
emanates  from  the  Cocd-y-Brenin  porphyry 
copper  deposit.  A  contrasting  study  area  in  the 
same  region  was  Morfa  Harlech,  a  salt  marsh  in  an 


area  of  low  flying  flat  terrain.  In  both  areas  sam- 
ples of  soil  and  vegetation  were  collected  over  a 
number  of  years.  The  samples  have  been  analyzed 
and  the  concentration  of  a  number  of  trace  ele- 
ments have  been  recorded.  In  addition,  the  carbon, 
hydrogen  and  nitrogen  content  of  a  number  of 
samples  is  reported.  The  metal  concentrations  of 
plant  parts  of  Armeria  maritima,  Minuartia  verna, 
Chochlera  danica  and  various  lichens  and  back- 
ground vegetation  have  been  determined  and  com- 
pared with  total  trace  metal  concentrations  in  soils 
and  available  metals  as  determined  by  a  number  of 
extracting  agents.  It  is  concluded  that  the  extract- 
ing agents  used  do  not  give  a  good  indication  of 
the  availability  of  metals  to  the  plants.  For  Ar- 
meria maritima,  the  copper  contents  of  the  plants 
were  generally  high  in  comparison  with  those  in 
the  soil.  These  results  show  that  this  plant  accumu- 
lates copper  in  the  roots,  and  that  copper  is  trans- 
ported to  the  aerial  portions  of  the  plant.  Zinc  and 
lead  in  the  plants  is  higher  than  in  the  soil.  Almost 
no  lead  and  very  little  zinc  was  extracted  from  the 
soil  using  the  common  extracting  agents.  A  study 
of  the  copper  tolerance  has  been  initiated  and 
preliminary  studies  have  been  carried  out  by  nutri- 
ent plant  and  growth  curve  experiments.  The 
Dolfrwynog  Bog  is  easily  identified  on  Deadalus 
11  channel  scanner  imagery  acquired  with  a 
ground  resolution  of  7  and  10  meters  respectively. 
Reflectance  curves  have  been  constructed  from  the 
remotely  sensed  data  and  compared  with  spectra 
obtained  from  vegetation  in  the  laboratory.  (See 
also  W89-07234)  (Miller-PTT) 
W89-07377 


BIOAVAILABILITY  OF  COPPER  TO  AQUAT- 
IC MOSSES:  INFLUENCE  OF  SPECIATION 
ON  BIOACCUMULATION  AND  TOXICITY, 

Metz  Univ.  (France).  Lab.  d'Ecologie. 
C.  H.  Mouvet,  and  A.  C.  M.  Bourg. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
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ref. 

Descriptors:  *Water  pollution  effects,  *Path  of  pol- 
lutants, *Speciation,  *Bioaccumulation,  "Toxicity, 
"Mosses,  "Copper,  Bioavailability,  Water  chemis- 
try, Montmorillonite. 

The  influence  of  water  chemistry  on  the  concen- 
trations of  metals  in  aquatic  mosses  was  investigat- 
ed and  the  relationship  between  speciation  and 
bioavailability  of  copper  was  studied.  A  first  set  of 
experiments  was  carried  out  to  study  the  influence 
of  experimental  medium  concentration  on  copper 
speciation  over  5  hours.  The  results  point  at  the 
major  role  of  iron  and  montmorillonite  in  control- 
ling the  fraction  of  dissolved  copper  whereas 
humic  acid  had  no  significant  effect.  The  second 
set  of  experiments  was  designed  to  examine  the 
bioavailability  of  copper  to  the  aquatic  moss  Fon- 
tinalis  antipyretica.  This  included  the  study  of 
three  parameters  (iron,  montmorillonite  and  humic 
acid)  over  48  or  63  hours.  The  strongest  reduction 
of  Cu  accumulation  was  observed  in  the  medium 
with  humic  acid.  The  last  series  of  experiments 
involved  chlorophyll  a  measurement  as  indicator 
of  the  toxic  effect  of  copper.  The  presence  of  100 
mg/L  of  montmorillonite  or  1  mg/L  of  iron  re- 
duced the  dissolved  copper  by  half.  Under  these 
conditions,  the  mosses  exhibited  reduced  copper 
uptake.  However,  reduction  in  the  moss  content 
was  only  of  6  to  9%  for  the  clay  and  18%  for  the 
iron.  These  observations  hint  at  a  state  of  equilibri- 
um of  the  copper  between  the  solid  and  the  liquid 
phases.  The  15  mg/L  of  humic  acid  maintained  the 
Cu  in  solution  and  the  complexation  reduced  the 
bioavailability  of  the  metal  to  the  moss,  as  expect- 
ed. The  results  show  the  importance  of  speciation 
in  both  bioaccumulation  and  toxicity  of  copper  to 
aquatic  mosses.  The  strong  influence  of  iron,  mont- 
morillonite and  humic  acid  is  in  good  agreement 
with  the  available  information  on  the  interactions 
between  copper  and  these  parameters.  Adsorption 
of  copper  or  iron  hydroxydes  and  chelation  by 
humic  acids  have  been  shown  to  take  place  in 
various  media.  The  copper  adsorbed  on  montmo- 
rillonite or  iron  is  partially  bioavailable.  (See  also 
W89-07234)  (Miller-PTT) 
W89-07379 


COPPER  UPTAKE  BY  I.K.HOKMA:  El 
OF  ORGANIC  COMPLEXAM  S, 

University  of  Science,  Penang  (Malaysia), 
of  Biological  Sciences 
Y.  M.  Nor. 

IN.  Preprints  of  Papers  Presented  at  th 
ACS  National  Meeting.  Vol.  27,  No.  2  Dii 
Environmental  Chemistry,  American  Chen 
ciety,  Washington,  DC.  1987.  p.  741-744, 
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Descriptors:  "Water  pollution  effects,  "Pat! 
lutants,  "Copper,  "Absorption,  "Bioava 
Organic  compounds,  Water  hyacinth,  Fulv 
Peat,  Humic  acids. 

The  uptake  of  copper  by  water  hyacinth  i 
nia  crassipes)  in  the  presence  of  a  variety  o 
and  synthetic  complexants  was  investigat 
natural  complexants  tested  included  soil 
humic  acid,  fulvic  acid,  a  dark -colored  riv 
sampled  from  different  rivers  and  peat 
obtained  by  shaking  a  suspension  of  pea 
water.  The  synthetic  complexants  used  wei 
waste  of  unknown  composition,  EDTA 
mixture  of  organic  acids  comprising  glyc 
trate,  alanine  and  citrate  (GTAC).  Bioasss 
conducted  under  optimum  conditions  fi 
growth  by  providing  supplementary  ligh' 
major  nutrients.  Peat  extracts  appeared 
some  inherent  capacity  not  only  to  bind 
but  also  to  render  a  fraction  of  added 
unavailable.  The  degree  of  bioavailability 
to  be  related  to  concentrations  of  peat 
used  since  the  dilutions  of  extracts  tende 
hance  copper  absorption  by  the  test  pla 
extracts,  therefore,  were  more  effective  in 
ling  copper  bioavailability  compared 
water.  Textile  wastes  and  GTAC  rendere 
fraction  of  added  copper  available,  whi 
acid  was  completely  unable  to  control  th 
of  copper  by  Eichornia.  The  behavior  of  I 
wastes  and  GTAC  was  comparable  to  tha 
extracts  whereby  a  substantial  proportion 
copper  could  have  been  bound  quite  str 
the  complexants  hence  rendering  it  uns 
Humic  acid  very  effectively  controlled  th( 
tion  of  copper  by  Eichornia  so  much  so  tl 
the  added  copper  could  be  accounted  fc 
solutions.  EDTA,  in  the  other  hand,  o 
trolled  copper  uptake  at  higher  ligand  a 
tions  compared  to  copper.  When  the  m< 
centrations  of  added  copper  exceeded 
EDTA,  the  fraction  of  copper  not  boun 
ligand  remained  as  free  copper  and  wa 
available.  However,  when  molar  n 
EDTA:Cu  exceeded  unity,  there  was  neai 
binding  of  copper  to  EDTA,  and  the  Ci 
complex  was  not  bioavailable.  (See  al: 
07234)  (Miller-PTT) 
W89-07380 


U.S.  NATIONAL  BIOGENIC  SULFUI 
SIONS  INVENTORY, 

Washington  State  Univ.,  Pullman. 
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Environmental  Chemistry,  American  Chei 

ciety,  Washington,  DC.  1987.  p.  764-768, 

ref. 

Descriptors:  "Water  pollution  sources,  */ 
"Chemical  reactions,  "Sulfur  cycle,  "Sul 
pounds,  "Air-water  interfaces,  Emission  i 
veys. 

Inventory  estimates  to  predict  monthly  sul 
sions  from  each  county  in  the  contiguou 
States  are  described.  To  prepare  a  bioge 
sions  inventory,  emission  rate  functions 
determined  for  the  biological  sources  BH 
the  inventory.  The  emission  rate  for  a 
source  will  vary  depending  upon  certain 
mental  conditions.  Temperature  emissic 
tions  for  COS,  CS2,  DMDS,  DMS  and  I 
been  developed  for  Histosol  and  Molli 
marshes,  and  fresh  water  surfaces,  ag 
crop  biomass  (alfalfa,  corn  and  soybei 
forest  canopies  (deciduous  and  coniferou 
tional  biogenic  sulfur  compounds  are  typ 
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at  rales  which  are  small  relative  to  the  total 
[lux.  Soils  which  were  not  sampled  directly 
ssumed  to  emit  at  rates  similar  to  Mollisol 
nd  unsampled  agricultural  crops  were  as- 

the  emission  rates  developed  for  corn. 
!y  emissions  of  COS,  CS2,  DMDS,  DMS 
2S  were  calculated  for  each  of  the  3071 
ious  United  States  counties.  Mean  monthly 
jiures  compiled  in  the  Geoecology  Data 
ombined  with  the  various  source  factors 
?d  the  inputs  required  for  the  estimation  of 
c  sulfur  emissions.  Agricultural  crops  are 
mary  source  (52%)  of  the  estimated  annual 

21.000  MT  of  sulfur  followed  by  dry  soils 
forest  canopies  (13%),  water  (8%),  and  wet 
%).  Marshes  contribute  <  1  %  of  the  total 
ns  on  an  annual  basis.  The  total  summertime 
predicted  to  account  for  61%  of  the  annual 
hile  wintertime  emissions  are  estimated  to 
ute  only  2%.  Annual  emissions  of  DMS  are 
sd  to  be  120000  metric  tons  which  is  58%  of 
il  sulfur  flux.  The  predicted  relative  contri- 
of  each  region  demonstrates  that  more  than 
f  the  total  national  flux  originates  in  the 
stern  and  central  portions  of  the  United 
On  a  county  basis,  the  highest  flux  rates  are 
Ml  to  be  centralized  in  the  agriculturally 
e  midwestern  United  States  and  organic 
ong  the   Atlantic   and    Gulf  coasts.    The 

flux  rates  are  predicted  for  the  Rocky 
in  region.  (See  also  W89-07234)  (Miller- 
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ROPICAL  RAINFOREST, 
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ational  Meeting.  Vol.  27,  No.  2.  Division  of 

lmental  Chemistry,  American  Chemical  So- 

^ashington,  DC.  1987.  p.  769-772,  3  tab,  2 


tors:  *Water  pollution  sources,  *Acid  rain, 
•Litter,  *Rain  forests,  *Sulfur  compounds, 
iter  interfaces,  Emission  rates,  Costa  Rica, 
disulfide,  Sulfates. 

n  rates  of  reduced  sulfur  gases  were  esti- 
ar  a  tropical  rain  forest  at  La  Selva  Biologi- 
tion,  Provencia  Heredia,  Costa  Rica,  to 
:  their  potential  contribution  to  the  atmos- 
iulfur  burden  and  acid  rain  reported  there, 
ns  from  soil  and  litter  are  a  mixture  of 
■I  sulfide  and  ethyl  mercaptan.  Emissions 
Id  collected  roots  from  the  rain  forest  tree 
nodendron  excelsum)  are  mostly  carbon  di- 
with  some  hydrogen  sulfide.  Emissions 
reenhouse  collected  live  plant  parts  are 
carbon  disulfide.  These  potential  emission 
!  insufficient  to  account  for  an  1 1  kg  S/ha/ 
•S  input-output  discrepancy.  These  poten- 
ssion  rates  may  be  underestimates  because 
r  transformations  from  one  compound  to 
ind  because  of  surface  adsorption  during 
ons.  Emissions  for  carbon  disulfide  from 
Ms  are  significant  at  three  integrative  levels 
'gy.  For  ecosystem  ecology,  emissions  from 

1  trees  scattered  over  the  landscape  create 

difficult  sampling  problem  when  making 

sf  sulfur  fluxes  from  the  vegetation  to  the 

re.  For  community  ecology,  carbon  disc- 
ission from  live  plants  may  have  evolved  as 
-e  mechanism  against  root  rot  fungi,  nema- 
nsects,  and  nitrogen  loss  via  nitrification 
unification.  For  physiological  and  evolu- 

cology,  carbon  disulfide  emissions  are  rel- 
new.  The  biogeographic  and  phylogenetic 
lion  of  this  emission  phenomenon  is  essen- 
mknown.   (See    also    W89-07234)    (Miller- 
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iel  School  of  Marine  and  Atmospheric  Sci- 
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*>per,  W.  J.  Cooper,  E.  S.  Saltzman,  R.  G. 


Zika,  and  W.  Z.  DeMello. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  773-776,  2  fig,  1 
tab. 

Descriptors:  *Acid  rain,  *Water  pollution  sources, 
•Sulfur  cycle,  *Fate  of  pollutants,  *Sulfur  com- 
pounds, *Florida,  *Wetlands,  Emission  rates, 
Marshes,  Swamps,  Coastal  areas,  Spatial  variation, 
Tidal  effects,  Diurnal  distribution. 

Biogenic  sulfur  emissions  were  measured  obtained 
in  several  Florida  wetland  ecosystems  using  a  dy- 
namic flow  chamber  technique.  The  ecosystems 
studied  included  a  Spartina  alterniflora  coastal 
fringe,  a  brackish  Disticlis  spicata  marsh,  a  fresh- 
water Cladium  jamaicense  swamp,  a  Juncus  roe- 
merianus  marsh,  an  Avicennia  germinans  (Black 
mangrove)  fringe,  a  dry  Batis  maritima  stand,  sev- 
eral coastal  mudflats,  and  the  sea  surface  at  several 
coastal  locations.  Within  each  ecosystem,  spatial 
variability  in  both  the  magnitude  and  speciation  of 
biogenic  sulfur  emissions  reflected  the  inhomogen- 
eity  of  vegetation  coverage.  These  variations  result 
from  the  relative  contributions  to  total  emission 
from  soil  bacteria  versus  plant  metabolic  processes. 
Superimposed  on  these  spatial  effects  are  the  tem- 
poral effects  of  the  tidal  flushing  and  diurnal 
changes.  The  resultant  variability  is  demonstrated 
in  the  data  which  summarizes  measurements  made 
within  the  Spartina  fringe.  DMS  ad  H2S  measure- 
ments were  made  from  the  same  chambers,  and  all 
sites  were  within  5  meters  of  each  other.  The 
variation  found  between  the  different  sites  shows 
the  effects  of  the  plant/soil  metabolic  processes. 
The  variation  within  each  sampling  site  largely 
reflects  diurnal  variation  in  DMS  emissions  and  the 
tidal  variation  in  H2S  emissions.  Peak  DMS  emis- 
sions occurred  in  the  early  afternoon,  whereas 
peak  H2S  emissions  occurred  as  the  rising  tide 
reached  the  sampling  sites.  At  this  site,  the  release 
of  DMS  appears  to  be  related  to  the  metabolism  of 
S.  alterniflora.  The  effect  of  temperature  on  soil 
microbial  activity  is  inferred  in  emission  measure- 
ments made  at  the  Juncus  roemerianus  site,  as  no 
metabolic  effects  due  to  the  J.  roemerianus  were 
detected.  The  emission  of  DMS  appears  to  more 
strongly  temperature  dependent  than  the  emission 
of  H2S.  The  brackish  Disticlis  spicata  and  Avicen- 
nia germinans  sites  were  the  only  sites  that  experi- 
enced seasonal  inundation.  Results  show  that  varia- 
bility is  the  net  result  of  the  combined  effects  of 
vegetation  coverage,  temperature,  insolation,  soil 
inundation  and  seasonal  flooding.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07389 


CARBONYL  SULFIDE  AND  CARBON  DISUL- 
FIDE EMISSIONS  FROM  TEMPERATE  AND 
BOREAL  FOREST  SOILS, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

P.  A.  Stuedler,  J.  M.  Melilio,  E.  Ferry,  J.  Tucker, 
and  A.  Turner. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  777-779,   1  tab. 

Descriptors:  *Water  pollution  sources,  *Acid  rain, 
*Sulfur  cycle,  *Forest  soils,  *Sulfur  compounds, 
♦Sulfides,  Marshes,  Field  tests,  West  Germany, 
Sweden,  Newfoundland,  West  Virginia,  Massachu- 
setts. 

Results  of  a  pilot  study  of  the  carbonyl  sulfide 
(COS)  and  carbon  disulfide  (CS2)  emissions  from 
temperate  and  boreal  forest  soils  are  reported  and 
placed  in  a  global  context.  Results  from  a  field 
study  of  gaseous  sulfur  fluxes  from  salt  marsh 
sediments  as  well  as  a  review  of  the  literature  and 
preliminary  field  data  of  carbonyl  sulfide  (COS) 
and  carbon  disulfide  (CS2)  are  described.  A  flow- 
through  chamber  design  and  solid  adsorbent  en- 
richment technique  were  employed  to  measure  the 
sulfur  fluxes.  Ambient  air  was  drawn  continuously 
through  the  FEP  Teflon  chamber  across  the  intact 
shrubs  and  soil  surface,  and  the  difference  in  the 
input  and  output  sulfur  gas  concentrations  were 
used  to  calculate  the  net  sulfur  gas  exchanges.  The 


Sources  Of  Pollution — Group  5B 

Northeastern  America  transect  consisted  of  conifer 
and  deciduous  stands  at  sites  located  in  West  Vir- 
ginia, Massachusetts,  and  Newfoundland,  Canada. 
The  Western  European  transect  consisted  of  coni- 
fer and  deciduous  stands  at  a  site  in  West  Germany 
and  two  sites  in  Sweden.  It  is  concluded  that  biotic 
sources  (not  industrial  sources)  dominate  the  global 
COS  and  CS2  emissions  to  the  atmosphere,  and 
that  upland  soils  may  be  an  important  source  of 
these  two  compounds.  The  COS  and  CS2  measure- 
ments made  at  a  deciduous  forest  in  southern  New 
England  show  seasonal  patterns  in  the  releases, 
with  higher  emissions  during  the  spring  and  fall 
and  lower  emissions  during  the  summer.  Flux 
measurements  along  both  the  acid  rain  deposition 
gradients  of  North  America  and  Western  Europe 
support  the  hypothesis  of  increased  emissions  at 
the  higher  S  and  N  deposition  sites.  For  example, 
higher  emission  of  COS  and  CS2  were  measured  at 
the  high  S  and  N  deposition  site  in  West  Germany 
than  from  the  low  S  and  N  deposition  site  in 
northern  Sweden.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07390 


CONSTRAINTS  ON  EMISSIONS  OF  H2S 
FROM  MIDCONTINENTAL  PEAT  BOGS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 
N.  R.  Urban,  and  S.  J.  Eisenreich. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  780-782,  1  tab,  14 
ref. 

Descriptors:  *Water  pollution  sources,  *Acid  rain, 
♦Sulfur  compounds,  *Bogs,  *Peat  bogs,  *Sulfur 
cycle,  Emission  rates,  Sulfates,  Runoff. 

The  results  of  a  5-year  study  of  a  small  midcontin- 
ental  peatland  are  presented.  The  Marcell  Bog  S-2, 
located  in  the  Chippewa  National  forest  in  north- 
central  Minnesota,  has  been  monitored  hydrologi- 
cally  by  the  U.S.  Forest  Service  since  1960  and, 
since  1980,  has  been  the  site  of  intensive  biogeo- 
chemical  study.  Gaseous  emissions  from  this  site 
were  not  measured  directly,  but  a  mass  balance  for 
sulfur  in  the  peat  deposit  and  facets  of  the  internal 
cycle  within  the  bog,  place  constraints  on  the 
potential  magnitude  of  emissions.  Measured  inputs 
to  the  system  include  wet  atmospheric  deposition 
(wet-only  precipitation  collector),  dry  deposition 
(throughfall-precipitation,  corroborated  by  dry- 
bucket  measurements  and  measurement  of  local 
S02  concentrations),  and  upland  runoff  (runoff 
plots).  Two  facets  of  the  internal  cycling  of  S 
within  the  bog  suggest  that  large  emissions  of  H2S 
are  not  likely.  First,  porewater  concentrations  of 
H2S  were  always  low,  reaching  a  maximum  of  8 
microM  at  a  depth  of  10-20  cm  below  the  water 
table.  Second,  most  decomposition  and  recycling 
occurs  in  aerobic  strata  of  peat.  The  gaseous  emis- 
sion of  reduced  S  from  a  small  midcontinental  peat 
bog  receiving  low  S04(-)  inputs  is  likely  to  be  < 
or  =  0.2  kg/ha/yr.  Emission  may  be  higher  from 
bogs  receiving  higher  inputs  of  S04(-).  (See  also 
W89-07234)  (Miller-PTT) 
W89-07391 


EFFECTS  OF  MERCURY  ON  THE  DEGRADA- 
TION OF  2,4-DICHLOROPHENOXY-ACETIC 
ACID  (2,4-D)  BY  TWO  NEW  PSEUDOMONAS 
ISOLATES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07392 


INVESTIGATIONS  INTO  THE  BIOAVAILABI- 
LITY OF  COPPER  PRESENT  IN  INDUSTRIAL 
EFFLUENTS, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

M.  H.  I.  Comber,  J.  M.  Stearne,  D.  Taylor,  and  R. 
S.  Thompson. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
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Group  5B — Sources  Of  Pollution 

ciety,  Washington,  DC.  1987.  p.  837-840,  4  fig,  1 
tab,  12ref. 

Descriptors:  *Path  of  pollutants,  *Bioavailability, 
♦Copper,  'Industrial  effluents,  'Waste  disposal, 
Mussels,  Bioaccumulation. 

The  common  mussel,  Mytilus  edulis,  was  used  in 
studies  of  the  biological  availability  of  copper  in 
industrial   effluents.   The   mussels  were  collected 
from  an  uncontaminated  coastal  site  in  the  Tor  Bay 
area  of  Devon.  Exposure  studies  were  repeatedly 
carried  out  and  the  accumulation  of  copper  moni- 
tored. A  linear  relationship  between  exposure  con- 
centration and  accumulated  concentration  was  ob- 
tained but.  The  repetition  of  studies,  particularly  at 
an    exposure   concentration    of   25    microg/L   of 
copper,  enabled  a  standard  accumulation  curve  to 
be  drawn.  The  subsequent  accumulation  clearly 
indicates  that  some  of  the  copper  is  unavailable  to 
M.  edulis.  During  part  of  this  study,  10  microM  of 
14C-glycine  was  added  to  the  sea  water  during  the 
final  24  hours  of  the  experiment.  Further  work  has 
since  been  undertaken  in  an  attempt  to  understand 
the   degree   to   which   the   copper   accumulation 
could  be  controlled  by  strong  chelation.  It  was  also 
possible   to   investigate   the   sub-lethal   effects   of 
model  solutions   using  the    14C-glycine   method. 
The  accumulation  of  the  copper  by  M.  edulis  fol- 
lows the  concentration  of  free  or  uncomplexed 
copper,  and  not  the  total  copper  present.  The  sub- 
lethal   effect,    as   measured   by    the    14C-glycine 
uptake,  showed  that  it  was  the  concentration  of 
uncomplexed  copper  present  which  was  exerting 
an  effect,  and  not  the  total  copper  present.  The 
exposure  solutions  were  analyzed  using  three  ex- 
perimental techniques:  (1)  graphite  furnace  atomic 
absorption  spectroscopy,  (2)  Chelex-100  atomic  ad- 
sorption  spectrometry,   and   (3)   anodic   stripping 
voltametry  at  an  initial  potential  of  -1.2  V.  The 
first  method  was  used  to  measure  the  total  metal 
present  and  confirm  that  the  nominal  copper  expo- 
sure levels  were  achieved.  It  is  shown  that  meth- 
ods (2)  and  (3),  which  measure  free  and  simple 
complexes  of  a  metal,  overestimated  the  level  of 
biologically   active   copper,   and   were   therefore 
unable  to  mimic  the  biological  system  being  inves- 
tigated. (See  also  W89-07234)  (Miller-PTT) 
W89-07400 


TRACE  METAL  LABILITY  AT  MULTIPLE 
TIME  RESTRAINTS  USING  A  CONTROLLED 
FLOW  RATE  CHELEX  COLUMN  TECH- 
NIQUE, 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07401 


EFFECT  OF  CD(++)  TREATMENT  ON 
WHOLE  BODY  ELECTROLYTE  COMPOSI- 
TION OF  LARVAL  BROOK  TROUT  (SALVE- 
LINUS  FONTINALIS)  IN  SOFT,  ACIDIC 
WATER, 

Wisconsin  Univ. -La  Crosse.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-07403 

BIOAVAILABILITY  OF  ALUMINUM  FROM 
DRINKING  WATER, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 
B.  Fulton,  S.  Jaw,  and  E.  H.  Jeffery. 
Fundamental  and  Applied  Toxicology  FAATDF, 
Vol.  12,  No.  1,  p  144-150,  January  1989.  2  fig,  1 
tab,  28  ref. 

Descriptors:  *Fate  of  pollutants,  'Synergistic  ef- 
fects, 'Aluminum,  'Drinking  water,  'Bioaccumu- 
lation, Rodents,  Bioassay,  Heavy  metals,  Metabo- 
lism, Path  of  pollutants. 

Aluminum,  present  in  our  drinking  water  as  hy- 
droxide or  sulfate,  is  limited  by  solubility  to  2.5 
mg/liter  at  pH  7.0.  This  study  was  carried  out  to 
determine  if  aluminum  at  doses  typically  found  in 
drinking  water  would  accumulate  in  rat  tissues  if  a 
ligand  such  as  citrate  at  neutral  or  acid  pH  is 
coadministered,  or  in  the  absence  of  citrate  at  acid 
pH.  Al(OH)3  or  A1C13  was  given  ad  libitum  in 
drinking  water  to  male  Sprague-Dawley  rats  at  0, 


0.1,  2.0,  or  100  mg/L,  in  4  mM  acetate,  pH  3.2  (A), 
4  mM  citrate,  pH  2.6  (C),  4  mM  citrate,  pH  7.0 
(7C),  or  distilled  water,  pH  7.0  (W).  After  10 
weeks,  rats  were  killed  and  tissues  were  wet-ashed 
in  nitric  acid  for  determination  of  aluminum  by 
flameless  atomic  adsorption.  Copper,  iron,  and  zinc 
were  determined  by  flame  atomic  absorption. 
Metal  ion  concentrations  in  tibia,  brain,  liver, 
blood,  and  kidney  did  not  differ  significantly  be- 
tween treatment  groups.  Aluminum  accumulated 
in  the  intestinal  cells  of  all  100  mg  Al/liter  rats, 
with  the  C  group  accumulating  more  aluminum 
than  the  A  or  W  groups.  In  the  C  group,  intestinal 
aluminum  content  increases  significantly  in  a  dose- 
dependent  manner.  Intestinal  iron  was  decreased 
significantly  in  all  the  100  mg  Al/liter  groups. 
Intestinal  copper  was  decreased  in  the  W  group  at 
100  mg  Al/liter,  with  a  trend  toward  a  decrease  in 
A  and  C  groups.  We  conclude  that  at  these  low 
levels  studied,  aluminum  accumulates  in  intestinal 
tissue,  and  that  this  accumulation  is  enhanced  by 
citrate  ligand.  At  100  mg  Al/liter,  intestinal  iron 
accumulation  is  decreased,  and  copper  accumula- 
tion is  marginally  decreased.  (Author's  abstract) 
W89-07411 

NUTRIENTS  (ORGANIC  C,  P,  N,  SI)  IN  THE 
EUTROPHIC  RIVER  LOIRE  (FRANCE)  AND 
ITS  ESTUARY, 

Institut     de     Biogeochimie     Marine,     Montrouge 

(France). 

M.  Meybeck,  G.  Cauwet,  S.  Dessery,  M.  Somville, 

and  D.  Gouleau. 

Estuarine,  Coastal  and  Shelf  Science  ESCCD3, 

Vol.  27,  No.  6,  p  595-624,  December  1988.  14  fig,  3 

tab,  60  ref,  2  append. 

Descriptors:  'Water  pollution  effects,  'Nutrients, 
'Cycling  nutrients,  'Eutrophication,  'France,  'Es- 
tuaries, 'Rivers,  Seasonal  variation,  Aquatic  pro- 
ductivity, Carbon,  Phosphorus,  Nitrogen,  Silicon, 
Algae,  Microbial  degradation. 

The  Loire  estuary  was  surveyed  from  1982  to  1985 
by  13  isochronous  longitudinal  profiles  at  low  tide. 
Nutrient  (Si02,  N03(-),  NH4(  +  ),  P04(— ),  partic- 
ulate organic  carbon  or  POC)  patterns  were  very 
variable  depending  on  the  season,  the  estuarine 
section  (river,  upper-inner  estuary,  upstream  of  the 
freshwater-saline  water  interphase  FSI,  the  lower- 
inner  estuary  characterized  by  the  high  turbidity 
zone  (HTZ),  the  outer  estuary)  and  the  river  dis- 
charge. Biological  processes  were  dominant.  In  the 
eutrophied  River  Loire  (summer  pigment  >  100 
micrograms/L),  the  high  algae  productivity  (algal 
POC  >  3  mg/L)  resulted  in  severe  depletion  of 
Si02,  P04(— ),  N03(-).  The  enormous  biomass 
(55,000  tons  algal  POC/year)  was  degraded  in  the 
HTZ  where  bacterial  activity  was  intense.  As  a 
result,  there  was  generally  a  regeneration  of  dis- 
solved Si02  and  P04(— ),  a  marked  NH4(  +  )  maxi- 
mum, while  N03(-),  was  conservative  or  depleted 
when  the  HTZ  was  nearly  anoxic.  Other  processes 
could  be  considered  including  pollution  from  fertil- 
izer plants  (P04(— ),  NH4(  +  ))  and  from  a  hydro- 
thermal  power  plant  (NH4(+).  In  the  less  turbid 
outer  estuary,  nutrients  were  generally  conserva- 
tive. Major  variations  of  concentrations  were  ob- 
served in  the  lowest  chlorinity  section  (CI  <  1  g/ 
kg)  and  also  upstream  the  FSI,  defined  here  as  a 
100%  increase  in  Cl(-).  Nutrient  inputs  to  the 
ocean  were  not  significantly  modified  for  Si02  and 
N03(-),  but  were  increased  by  70%  and  180%  for 
P04(— )  and  NH4(  +  )  and  depleted  by  60%  for 
POC.  Odd  hydrological  events,  especially  some 
floods,  may  perturbate  or  even  mask  the  usual 
seasonal  pattern  observed  in  profiles.  (Author's 
abstract) 
W89-07415 


Mindhola  River  estuary,  which  receive*  in 
waste  containing  high  concentrations  of  (1 
and  Purna  River  estuary,  which  is  free  froi 
ride  contamination,  were  investigated  Whi 
ride  behaved  conservatively  in  Purna  Rivi 
ary,  significant  deviation  from  the  theoretic 
tion  line  (TDL)  in  the  chlorinity  range  0. 
was  observed  in  Mindhola  River  estuary  du 
externally  added  fluoride  which  largely  re 
in  solution.  The  excess  of  fluoride  over  th 
retically  calculated  value  was  at  a  mi 
around  a  chlorinity  of  3  ppt.  High  natural  I 
content  of  the  river  waters  resulted  in  F/C 
exceeding  .003/1  at  low  chlorinities.  Th 
decreased  rapidly  with  increasing  chlorin 
the  value  near  to  that  of  seawater  was  oh* 
chlorinities  above  14  ppt.  (Author's  abstract 
W89-07419 


STUDY  OF  FLUORIDE  IN  POLLUTED  AND 
UNPOLLUTED  ESTUARINE  ENVIRON- 
MENTS, 

National    Inst,   of  Oceanography,    Panaji   (India). 
M.  D.  Zingde,  and  A.  V.  Mandalia. 
Estuarine,   Coastal   and   Shelf  Science   ESCCD3, 
Vol.  27,  No.  6,  p  707-712,  December  1988.  5  fig,  1 
tab,  1 3  ref. 

Descriptors:  'Fluorides,  'Estuarine  environment, 
•India,  'Path  of  pollutants,  Pollution  load,  Halides, 
Chlorine. 


EXCHANGE  OF  MIREX  BETWEEN  LAI 
TARIO  AND  ITS  TRIBUTARIES, 

State  Univ.  of  New  York  Coll.  at  Brockpor 
of  Biological  Sciences. 
T.  W.  Lewis,  and  J.  C.  Makarewicz. 
Journal  of  Great  Lakes  Research  JGLRD 
14,  No.  4,  p  388-393,  1988.  2  fig,  31  ref. 

Descriptors:  'Path  of  pollutants,  'Halo 
pesticides,  'Lake  Ontario,  'Mirex,  *Tril 
Carcinogens,  Sediments,  Fish,  Fish  migrati 
vival,  Sport  fishing. 

Since  mirex  (hexachloropentadiene  dimer), 
nogenic  substance  used  as  an  insecticide 
retardant,  is  considered  one  of  the  mot 
compounds  ever  discharged  into  the  envi 
and  because  it  will  not  be  buried  by  clean  t 
for  hundreds  of  years,  it  could  cycle  wi 
Lake  Ontario  ecosystem  from  sediments 
and  back  to  sediments  for  many  years.  Mil 
ysis  was  performed  on  common  residen 
fish  collected  from  two  tributaries  of  the  1 
dammed  and  one  undammed.  Mirex  was 
(range  =  non-detectable  to  25  microg/kg 
resident  fish  in  the  tributary  accessible  to  a 
salmon.  By  estimating  the  number  of  sail 
spawned  in  the  fall  of  1983,  the  amount 
transported  into  Lake  Ontario  tributarie 
from  53  g/yr  to  121  g/yr,  assuming  a  4.491 
survival  rate  to  migration  of  Pacific  sain 
corhynchus  spp.).  With  an  angler  harvest 
of  the  spawning  run,  potentially  26  to  60.! 
mirex  is  available  for  return  to  the  lake  ec 
Similarly,  a  harvest  rate  of  50%  represent 
60.5  g/yr  removal  of  mirex  from  Lake  Oi 
sport  fishermen.  (Author's  abstract) 
W89-07438 


TOXICOKINETICS  OF  SELECTED  XE 
TICS  IN  HEXAGENIA  LIMBATA, 

National   Oceanic   and  Atmospheric  Ad 

tion,  Ann  Arbor,  MI.  Great  Lakes  Envir 

Research  Lab. 

P.  F.  Landrum,  and  R.  Poore. 

Journal  of  Great  Lakes  Research  JGLR1 

14,  No.  4,  p  427-437,  1988.   1  fig,  4  tat 

NOAA     and     EPA      Interagency     A 

DW13931213-01-01. 

Descriptors:  'Fate  of  pollutants,  'Path  i 
ants,  'Toxicity,  'Kinetics,  'Biological  n 
tion,  'Mayflies,  'Great  Lakes,  Benthos,  S 
Amphipods,  Polycyclic  aromatic  hydr 
Chlorinated  hydrocarbons,  Temperature 
Seasonal  variations,  Mathematical  mod 
St.  Clair. 

Understanding  the  role  of  benthos  in  th< 
transport  of  contaminants  requires  undt 
the  toxicokinetics  of  those  organisms  for 
terborne  and  sediment-associated  compo 
toxicokinetics  of  Hexagenia  limbata  as 
tant  component  of  the  benthic  commun 
upper  Great  Lakes  connecting  channels 
amined.  The  accumulation  and  eliminati' 
polycyclic  aromatic  hydrocarbon  (P/ 
geners  and  a  hexachlorobiphenyl  isomer 
lowed  over  the  course  of  a  season  in  I 
collected  from  Lake  St.  Clair.  Both 
uptake   clearance   and   elimination   rate 
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ised  with  increasing  temperature  through  the 
;  and  summer.  The  elimination  constants 
relatively  large.  The  uptake  constant  for  sedi- 
associated  compounds  was  essentially  con- 
the  two  times  it  was  measured  and  was  large 
ared  to  sediment  accumulation  by  the  amphi- 
•ontoporeia  hoyi.  Steady-state  model  calcula- 
indicate  that  the  amount  of  compound  in  H. 
[a  should  decline  as  temperature  increases, 
lioconcentration  factor  values  on  a  lipid-con- 
ormalized  basis  remain  relatively  constant  for 
PAHs  and  show  some  change  with  season  for 
hlorobiphenyl.  Based  on  the  best  estimates  of 
omental  concentration  of  the  contaminants 
d  in  both  sediment  and  water,  the  model 
sts  that  H.  limbata  should  obtain  greater  than 
of  its  contaminant  body  burden  from  the 
ent-associated  pollutants.  (Author's  abstract) 
)7443 


iNIC  CONTAMINANTS  IN  SEDIMENTS 
A  THE  TRENTON  CHANNEL  OF  THE 
lOrr  RIVER,  MICHIGAN, 

la  Univ.  at  Bloomington.  School  of  Public 
nvironmental  Affairs. 
Furlong,  D.  S.  Carter,  and  R.  A.  Hites. 
al  of  Great  Lakes  Research  JGLRDE,  Vol. 
3.  4,  p  489-501,  1988.  5  fig,  3  tab,  28  ref.  EPA 
813524. 

iptors:  'Path  of  pollutants,  *Water  pollution 
s,  'Sediments,  'Inland  waterways,  'Michi- 
ndustrial  wastes,  Polycyclic  aromatic  hydro- 
us. Poly  chlorinated  biphenyls,  Chlorinated 
carbons,  Spatial  distribution,  Detroit  River, 
Dn  Channel,  Pollutant  identification. 

opogenic  organic  contaminants  in  sediments 
the  Trenton  Channel  of  the  Detroit  River,  a 
■  industrialized  waterway  connecting  Lake 
air  with  Lake  Erie,  were  identified  and  quan- 
The  four  major  classes  of  organic  contami- 
identified  were  polycyclic  aromatic  hydro- 
is  (PAHs),  polychlorinated  biphenyls 
0,  polychlorinated  naphthalenes  (PCNs),  and 
formated  terphenyls  (PCTs).  Distributions 
il  PAHs,  the  homologs  of  PCBs  and  PCNs, 
otal  PCTs  were  measured  in  33  sediment 
k.  Concentration  range  maps  revealed  one 
i  of  relatively  low  contaminant  concentration 
west  shore  of  Grosse  He)  and  one  area  of 
:ontaminant  concentration  in  the  vicinity  of 
uagon  Creek,  located  on  the  northwestern 
f  the  Trenton  Channel.  Closer  examination  of 
:ompound-class  and  homolog  concentration 
iutions  suggests  a  hierarchical  ordering  of 
Tiinant-distribution  similarity.  Total  PCT  and 
concentration  distributions  are  most  similar 
!  another,  suggesting  a  common  source  in  the 
:>  of  the  Monguagon  Creek  mouth.  PAH  and 
iistributions  are  less  similar  to  each  other  and 
al  PCT  and  PCN  distributions,  suggesting 
mt  sources  of  these  compound  classes.  (Au- 
abstract) 
17447 


ONAL  VARIATIONS  IN  WATER  QUAL- 
PARAMETERS  OF  THE  MISSISSIPPI 
R  NEAR  ST.  CLOUD,  MN, 

na  State  Univ.,  Tempe.  Dept.  of  Botany  and 

'biology. 

Ellingson,  and  A.  J.  Hopwood. 

»1  of  the  Minnesota  Academy   of  Science 

UC,  Vol.  54,  No.  1,  p  17-22,  Fall  1988.  3  fig, 

19  ref. 

iptors:  'Monitoring,  'Water  quality,  'Missis- 
River,  'Minnesota,  Seasonal  variation,  Water 
mature,  Tributaries,  Carbon,  Organic  matter, 
rolytes.  Plankton,  Monitoring. 

r-quality  parameters  were  monitored  in  the 
*ippi  River,  and  three  tributaries  (Harris 
Ml,  Watab  Creek,  and  Sauk  River)  from  July 
°  April  1981.  Results  were  correlated  with 
temperature  and  discharge  to  assess  seasonal 
es-  Effects  of  tributary  inflow  on  the  river  on 
ver  were  determined.  Planktonic  carbon  was 
ited  with  the  firefly  luciferin/luciferase 
f>  which  measures  adenosine  triphosphate  ex- 
a    from    viable    cells.    Particulate    organic 


matter,  planktonic  carbon  and  percentage  viable 
carbon  were  correlated  with  temperature  while 
nitrate  plus  nitrite  was  inversely  correlated  with 
temperature  and  discharge.  Only  the  Sauk  River 
affected  the  water  quality  of  the  Mississippi  River 
by  adding  elevated  levels  of  dissolved  electrolytes, 
total  phosphorus,  particulate  organic  matter,  and 
planktonic  carbon.  Relatively  low  levels  of  plank- 
tonic carbon  (155  microg/1)  in  the  river  indicated 
good  water  quality.  Seasonal  changes  in  water 
quality  parameters  of  rivers  must  be  considered  in 
designing  useful  monitoring  programs.  (Author's 
abstract) 
W89-07458 


EFFECT  OF  PH,  HUMUS  CONCENTRATION 
AND  MOLECULAR  WEIGHT  ON  CONDI- 
TIONAL STABILITY  CONSTANTS  OF  CADMI- 
UM, 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Dept.  of 

Nuclear  Chemistry. 

J.  John,  B.  Salbu,  E.  T.  Gjessing,  and  H.  E. 

Bjornstad. 

Water  Research  WATRAG,  Vol.  22,  No.   11,  p 

1381-1388,  November  1988.  14  fig,  2  tab,  24  ref. 

Descriptors:  'Decomposing  organic  matter,  'Sta- 
bility analysis,  'Path  of  pollutants,  'Cadmium, 
'Molecular  structure,  'Hydrogen  ion  concentra- 
tion, Filtration,  Permselective  membranes,  Humic 
acids,  Chemical  properties. 

The  molecular  weight  distribution  of  DOC  and 
cadmium  in  humic  samples  spiked  with  cadmium 
has  been  studied  after  changing  the  concentration 
and/or  pH  of  the  original  humic  sample.  The  ultra- 
filtration method,  using  standard  Amicon  ultrafil- 
tration membranes  with  molecular  weight  cut-off 
values  of  500,  1000  and  10,000,  was  used  for  the 
separation  of  different  molecular  weight  fractions. 
109Cd  was  used  for  labelling  the  cadmium  solu- 
tions. Humus  concentration  ranged  from  2.7  to 
13.6  mg/DOC  1,  pH  was  varied  from  5  to  7. 
Molecular  weight  distribution  of  DOC  was  found 
to  be  very  dependent  on  experimental  conditions. 
Some  of  the  results  are  consistent  with  earlier 
proposed  humus  conformation  models.  Relative 
binding  strength  of  single  molecular  weight  frac- 
tions was  expressed  per  mole  and  per  weight  basis, 
with  fraction  with  nominal  molecular  weight  in  the 
range  of  1000-10,000  being  the  strongest  chelating 
agent.  Conditional  stability  constants  (K)  of  cadmi- 
um-humus complexes  were  calculated.  An  empiri- 
cal equation  for  the  calculation  of  K  was  derived. 
(Author's  abstract) 
W89-07492 


TEMPERATURE  EFFECTS  ON  THE  LEACH- 
ING OF  LEAD  FROM  UNPLASTICIZED 
POLYCVTNYL  CHLORIDE)  PIPES, 

National  Univ.  of  Singapore.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-07494 


TRANSPORT  MECHANISMS  AND  PROCESS- 
ES FOR  METAL  SPECIES  IN  A  GULLYPOT 
SYSTEM, 

Middlesex  Polytechnic,  Enfield  (England).  Urban 

Pollution  Research  Center. 

G.  M.  Morrison,  D.  M.  Revitt,  J.  B.  Ellis,  G. 

Svensson,  and  P.  Balmer. 

Water  Research  WATRAG,  Vol.  22,  No.   11,  p 

1417-1427,  November   1988.  8  fig,  5  tab,  22  ref. 

Descriptors:  'Storm  drains,  'Storm  sewers, 
'Urban  runoff,  'Path  of  pollutants,  'Storm  water, 
'Heavy  metals,  'Storm  runoff,  Catchment  areas, 
Drainage  area,  Cadmium,  Copper,  Lead,  Zinc, 
Trace  elements,  Acid  rain,  Hydrogen  ion  concen- 
tration, Particulate  matter,  Storm  seepage,  Chemi- 
cal speciation,  Pollutant  identification. 

The  measurement  of  soluble  and  solid  associated 
Cd,  Cu,  Pb  and  Zn  species  within  the  immediate 
environment  of  a  gullypot  during  storm  events  has 
enabled  the  identification  of  six  major  processes 
that  affect  metal  mobilization  and  transport 
through  the  gullypot  system.  These  processes  are 
described  under  the  headings  (1)  Atmospheric 
Fallout,  (2)  Acid   Rain  Mobilization   from   Road 
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Dusts,  (3)  Constant  Metal  Concentration  Time 
Zones,  (4)  Metal  Increase  in  the  Gullypot  Liquor 
Between  Storm  Events,  and  (5)  Contribution  of 
Gullypot  Liquor  and  Sediment  to  Metals  in  the 
Gullypot  Outflow.  Atmospheric  fallout  can  make  a 
potentially  significant  contribution  to  dissolved 
metal  loadings  in  runoff,  although  road  surface 
composition  and  texture  clearly  exert  a  moderating 
role.  On  the  road  surface,  fine  particulates  are 
hydraulically  removed  during  storms;  chemical  so- 
lubilization by  acid  rain  provides  an  important 
transfer  mechanism  to  the  gullypot,  particularly 
for  Cd,  Cu  and  Zn.  The  pH  of  the  liquor  in 
gullypots  remains  neutral  at  the  beginning  of 
storms,  then  decreases  as  the  storm  wash  brings  in 
soluble  metals,  though  this  is  neutralized  by  a  pH/ 
surface  area  dependent  effect.  Lead  and  Cu  are  the 
predominant  exchangeable  fractions  in  the  gully- 
pot; Zn  and  Cd  show  the  greatest  affinities  for  the 
carbonate  and  hydrous  oxide  and  organic  fractions, 
respectively.  Flushing/cleaning  of  the  gullypot  is 
ideally  required  at  4-7-day  intervals  to  provide 
maximum  control  of  metal  outflows  to  the  sewer 
system.  (Friedmann-PTT) 
W89-07497 


EFFECT  OF  NUTRIENTS,  TEMPERATURE, 
AND  LIGHT  ON  UPTAKE  OF  CADMIUM  BY 
SELENASTRUM  CAPRICORNUTUM  PRINTZ, 

Technical  Univ.  of  Lisbon  (Portugal).  Inst.  Superi- 
or Tecnico. 

M.  L.  S.  Goncalves,  M.  F.  C.  Velhena,  and  M.  A. 
Sampayo. 

Water  Research  WATRAG,  Vol.  22,  No.  11,  p 
1429-1435,  November   1988.  2  fig,  4  tab,  22  ref. 

Descriptors:  'Selenastrum,  'Path  of  pollutants, 
'Light  penetration,  'Bioaccumulation,  'Cycling 
nutrients,  'Cadium,  'Temperature  effects,  Water 
pollution  effects,  Population  exposure,  Dissolved 
organic  matter,  Algae,  Organic  compounds,  Ultra- 
filtration, Bioaccumulation,  Ecosystems. 

Batch  growth  experiments  carried  out  with  the 
alga  Selenastrum  capicornutum  Printz  demonstrat- 
ed that  the  uptake  of  cadmium  by  the  alga  in- 
creased with  decreases  in  nutrients,  temperature 
and  light.  The  organic  matter  released  by  the  algae 
has  been  characterized  in  terms  of  absorbance  at 
285  nm,  dissolved  organic  carbon  and  maximum 
intensity  of  fluorescence  at  the  excitation  peak. 
The  type  of  cadmium  complexes  formed  with  the 
algae  exudates  has  been  investigated  by  differential 
pulse  anodic  stripping  voltammetry  in  terms  of 
lability  and  molecular  size.  The  labile  complexes 
passing  through  a  PM  10  ultrafilter  showed  molec- 
ular weights  of  <  10,000,  which  agreed  with  the 
results  obtained  earlier  in  natural  waters.  (Author's 
abstract) 
W89-07498 


ACCUMULATION  OF  NUTRIENTS  IN  THE 
SEDIMENTS  OF  MAALEH  HAKISHON  RE- 
CLAIMED EFFLUENTS  RESERVOIR, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-07499 


OUTFLOW  OF  NUTRIENTS  AND  POLLUT- 
ANTS FROM  THE  FORESTED  DRAINAGE 
BASINS  OF  THE  NIEPOLOMICE  FOREST, 

M.  Reczynska-Dutka,  K.  Wojtan,  and  J. 

Zygmuntowa. 

Polska  Akademia  Nauk  -  Oddziai  W   Krakowie 

PHPMB7,  Vol.  78,  p  65-83,  1988.  1  fig,  7  tab,  27 

ref. 

Descriptors:  'Catchment  areas,  'Heavy  metals, 
'Coniferous  forests,  'Deciduous  forests,  'Air  pol- 
lution effects,  'Forest  watersheds,  'Nutrients, 
'Path  of  pollutants.  Nitrogen,  Potassium,  Nitrates, 
Lead,  Iron,  Nickel,  Sulfur,  Zinc,  Copper,  Cadmi- 
um, Manganese,  Niepolomice  Forest,  Poland,  Pol- 
lutants. 

The  results  of  hydrochemical  measurements,  car- 
ried out  in  the  drainage  basins  of  Traczowka 
stream  (pine  forest)  and  Smigne  stream  (oak-horn- 


129 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


13 

I 


Group  5B — Sources  Of  Pollution 

beam  forest)  in  the  Niepolomice  Forest  during 
1983-1984  are  presented.  The  annual  outflow  of 
nutrient  elements  per  hectare  varied  considerably 
between  the  drainage  basins:  for  example,  3  times 
more  K  and  4  times  more  nitrate-N  flowed  out 
from  the  pine  forests,  while  the  differences  in  the 
size  of  heavy  metal  outflow  were  smaller,  up  to 
55%  for  Zn,  Pb,  Fe  and  Ni.  As  compared  with 
earlier  data,  in  a  dry  year  an  increase  in  the  accu- 
mulation of  S,  Pb,  Fe,  Ni  and  Zn  was  recorded  in 
both  drainage  basins,  and  a  decrease  for  Cu  and 
Cd.  Mn  accumulation  fell  in  the  catchment  area  of 
Traczowka,  but  was  high  in  the  drainage  basin  of 
Smigne  stream.  In  1983/84  the  S  accumulation  was 
12%  higher  in  the  latter  drainage  basin,  32% 
higher  for  Pb,  41%  higher  for  Zn,  40%  for  Fe, 
66%  for  Mn,  and  over  twice  as  high  for  Ni  and 
over  three  times  as  high  for  Cd,  than  in  the  pine 
forest  catchment  area.  (Author's  abstract) 
W89-07504 


MERCURY  IN  SURFACE  WATERS  OF  THE 
OPEN  OCEAN, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
G.  A.  Gill,  and  W.  F.  Fitzgerald. 
Global  Biogeochemical  Cycles  GBCYEP,  Vol.  1, 
No.  3,  p  199-212,  September  1987.  6  fig,  7  tab,  51 
ref.  National  Science  Foundation  Grants  OCE-77- 
13071,  OCE-77- 13072,  OCE-81-12104,  INT  83- 
05541,  OCE-8216672  and  OCE-8600452. 

Descriptors:  *Water  pollution,  *Mercury,  'Sea- 
water,  'Rainfall,  *Path  of  pollutants,  Atlantic 
Ocean,  Pacific  Ocean. 

Hg  was  determined  in  samples  of  surface  seawater 
and  rainfall  from  coastal  and  open  ocean  areas  of 
the  northwest  Atlantic  and  Pacific  Oceans.  Hg 
concentrations  in  surface  seawater  and  open  ocean 
rainfall  ranged  from  0.5  to  1 1  pM  and  6  to  130  pM, 
respectively.  The  fluvial  flux  of  Hg  to  the  open 
ocean  was  estimated  at  1.7  Gg/yr,  using  mean 
concentrations  of  Hg  in  rainfall  and  annual  rainfall 
volume  estimates  for  the  major  ocean  basins.  Flu- 
vial input,  while  difficult  to  reliably  assess,  was  a 
less  important  (about  0.18  Gg/yr)  source  of  Hg  to 
the  ocean.  The  mean  residence  time  of  Hg  in  the 
surface  mixed  layer  (to  75  m)  was  calculated  at  4-7 
years,  which  is  similar  to  other  very  reactive  ele- 
ments such  as  Al,  Pb  and  Bi.  Surface  seawater  Hg 
distributions  are  markedly  influenced  by  atmos- 
pheric sources.  Due  to  an  elevated  supply  of  Hg  to 
the  northwest  Atlantic  by  rain,  higher  Hg  values 
were  observed  in  surface  seawater  in  the  northwest 
Atlantic  Ocean  (4.0  +or-0.7  pM)  than  at  low  lati- 
tudes in  the  central  North  Pacific  Ocean  (2.1  +or- 
0.4  pM).  Surface  seawater  Hg  concentrations  be- 
tween coastal  New  England  and  the  Sargasso  Sea 
do  not  show  the  large  offshore  concentration  gra- 
dient typical  of  elements  which  have  relatively 
large  fluvial  or  coastal  sources.  Rather,  the  Hg 
distribution  in  this  region  was  similar  to  that  ob- 
tained for  the  atmospherically  derived  constituents 
Pb  and  Pb210.  Surface  seawater  Hg  measurements 
in  the  central  Pacific  Ocean  along  160  degrees  W 
between  20  degrees  N  and  20  degrees  S  showed  a 
depression  (>60%)  in  the  equatorial  upwelling 
area  which  coincided  with  the  transect  region  ex- 
hibiting low  Th234/U238  activity  ratios.  This  rela- 
tionship implies  that  Hg  has  enhanced  scavenging 
and  removal  from  surface  seawater  in  biologically 
productive  oceanic  zones.  In  contrast  to  the  sur- 
face distribution  in  the  northwest  Atlantic,  a  pro- 
nounced on-shore  gradient  in  seas  surface  Hg  con- 
centration was  observed  in  the  Tasman  Sea.  This 
may  have  resulted  from  the  upwelling  of  water  in 
Hg  content  into  the  near  coastal  zone.  (Author's 
abstract) 
W89-07507 


FECAL  COLIFORMS  DISCHARGED  FROM 
LAKE  BESKIE  WATERSHED, 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Dept.  of  Ecology  and  Freshwater  Biol- 
ogy. 

S.  Niewolak,  and  H.  Solarski. 
Ekologia  Polska  ELPLBS,  Vol.  35,  No.  3-4,  p  639- 
654,  1987.  4  fig,  6  tab,  21  ref. 

Descriptors:  'Bacteria,  'Coliforms,  'Slurries, 
'Fertilizers,  'Manure,  'Farm  wastes,  'Water  pol- 


lution sources,  'Path  of  pollutants,  'Nonpoint  pol- 
lution sources,  Tile  drainage,  Surface  drainage, 
Seasonal  variation,  Watersheds. 

The  contributions  of  subwatersheds,  periodically 
fertilized  with  slurry,  to  fecal  coliform  discharge 
from  Lake  Beskie,  Poland,  was  investigated.  The 
annual  discharge  of  fecal  coliforms  through  surface 
waters  was  173-1141  million  cells/ha  from  arable- 
forest-pasture-meadow  watershed  and  17.2-502 
million  cells/ha  from  forest  watershed  and  by  tile 
drainage  waters,  133-414  million  cells/ha  from  pas- 
ture watersheds  and  20.3-627  million  cells/ha  from 
arable  watershed.  The  discharge  of  these  bacteria 
was  highest  in  winter  and  in  early  spring.  This 
might  be  associated  with  the  higher  survival  of 
fecal  coliforms  at  low  temperatures.  The  differ- 
ences in  numbers  of  fecal  coliforms  released  in 
particular  years  in  surface  and  subsurface  drainage 
might  be  due  to  the  different  intensities  of  cattle 
grazing  and  activity  of  wild  animals.  (Sand-PTT) 
W89-07515 


PHYSICAL  AND  CHEMICAL  LIMNOLOGY 
OF  BUCKINGHAM  CANAL  (MADRAS,  INDIA), 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy- 

S.  Ravichandran,  and  P.  S.  Ramanibai. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114, 
No.  1,  p  97-115,  November  1988.  10  fig,  2  tab,  34 
ref. 

Descriptors:  'Madras,  'India,  'Limnology, 
'Urban  hydrology,  'Canals,  'Water  quality, 
'Chemical  composition,  'Urbanization,  Seasonal 
variation,  Water  temperature,  Hydrogen  ion  con- 
centration, Alkalinity,  Transparency,  Water  depth, 
Carbon  dioxide,  Dissolved  oxygen,  Nitrates,  Phos- 
phates, Bicarbonates,  Sulfates,  Monsoons,  Floods, 
Nutrient  recycling,  Buckingham  Canal,  Chemical 
properties,  Physical  properties. 

The  basic  limnological  characteristics  of  Bucking- 
ham canal  was  monitored  for  a  period  of  two 
years,  from  October  1981  to  October  1983  at  five 
stations  in  the  urban  and  suburban  areas  of  Madras. 
Urbanization  of  the  drainage  basin  had  a  significant 
role  in  the  water  quality  of  the  canal.  Seasonal 
variations  of  many  variables  were  severely  altered 
except  in  the  case  of  temperature  and  major  nutri- 
ents. Temporal  variations  were  significant  in  the 
case  of  temperature,  pH,  alkalinity  and  free  C02 
(p<0.01)  while  spatial  variations  were  significant 
(p<0.01)  in  the  levels  of  dissolved  oxygen,  nitrate- 
N  and  soluble  reactive  phosphate.  Temperature 
showed  a  wide  variation  of  12.5  C  with  a  peak  in 
summer  (January-May).  A  reduction  in  pH  was 
noticed,  especially  at  urban  stations.  Free  C02  and 
bicarbonate  concentrations  were  unpredictable  and 
presented  wide  within  stations  variations.  Major 
nutrients  (P04-P,  N03-N  and  S04)  concentration 
increased  with  monsoon  floods  and  discharge.  Dis- 
solved oxygen  levels  were  very  low,  especially  at 
urban  areas,  possibly  due  to  sewage/surface  wash- 
off.  A  distinct  difference  in  the  concentrations  of 
various  ions  between  surface  and  bottom  layers 
was  noticed,  despite  the  shallowness  of  the  canal. 
This  may  be  due  to  the  deposition  of  organic  and 
inorganic  substances  taking  place  in  the  sediments 
and  the  poor  involvement  of  biota  in  nutrient  recy- 
cling. (See  also  W89-07528)  (Author's  abstract) 
W89-07527 


TESTS  OF  THE  CREAMS  MODEL  ON  AGRI- 
CULTURAL FIELDS  IN  VERMONT, 

Vermont   Agency   of  Natural   Resources,   North 
Waterbury.  Dept.  of  Environmental  Conservation. 
C.  A.  Jamieson,  and  J.  C.  Clausen. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
6,  p  1219-1226,  December  1988.  5  Fig,  2  tab,  21  ref. 

Descriptors:  'Water  pollution  control,  'Computer 
models,  'Nonpoint  pollution  sources,  'Agricultur- 
al runoff,  'Sediment  discharge,  'Phosphorus,  Ver- 
mont, Evapotranspiration,  Snowmelt,  Regression 
analysis,  Suspended  solids. 

The  computer  model,  CREAMS  (Chemicals, 
Runoff,  and  Erosion  from  Agricultural  Manage- 
ment Systems),  has  been  developed  for  field-sized 
agricultural  areas  to  aid  in  best  management  prac- 


tices evaluation  and  planning.  A  test  <A  C 
was  performed  by  comparing  monthly  < 
and  simulated  values  for  runoff,  sedinv 
phosphorus  exports  from  two  agricultural 
Vermont  to  determine  the  applicability 
model  in  cold  climates.  Water  quality 
were  collected  from  field  runoff  and  anal 
both  total  suspended  solids  and  total  phc 
Generally,  exports  were  over-estimated  du 
flow  months  and  underestimated  during  h 
months.  Significant  r( squared)  values  (| 
ranging  from  0.78  to  0.90,  between  simui 
observed  data  were  found  for  all  con 
except  for  sediment  export  from  one  fiel 
parisons  of  the  slopes  of  the  regressions 
observed  and  simulated  values  and  the  id 
of  one  using  t-tests  revealed  significant  di: 
between  simulated  and  observed  month!; 
sediment,  and  phosphorus  exports.  It  is  pi 
that  this  lack  of  adequate  prediction  cou 
tributed  to  the  use  of  average  monthly,  ii 
daily,  temperature  and  solar  radiation  in 
tions  of  evapotranspiration  and  snowmelt, 
use  of  static  parameter  values  for  parame 
vary  seasonally.  (Author's  abstract) 
W89-07552 


STUDY  OF  THE  RADIOACTIVE  OOl 
IN  BARCELONA'S  WATER  SUPPLY  I 
1986  (ETUDE  DES  CONTENUS  RADIO 
DES  EAUX  D'APPROVISIONNEME 
BARCELONA  PENDANT  L'ANNEE  19» 
Universidad  Politecnica  de  Cataluna,  E 
(Spain).  Inst,  de  Tecnicas  Energeticas. 
X.  Ortega,  I.  Valles,  F.  X.  Isamat,  J.  Perra 
and  N.  Salvatella. 

Aqua  AQUAAA,  No.  6,  p  300-305,  11  t 
English  summary. 

Descriptors:  'Spain,  'Water  supply,  *Ra 
ity,  'Water  pollution  sources,  Nuclear 
plants,  Air  pollution,  Path  of  pollutants, 
water. 

Throughout  1986  several  determinations  \ 
ried  out  of  the  contents  in  alpha  and  beta 
tivity  transmitters  of  different  samples  of 
celona  water  supply.  It  could  be  verified 
radioactivity  was  ten  times  higher  in  th 
collected  in  the  basin  of  Llobregat  river  th 
from  Ter  river.  Both  rivers  are  the  main  & 
Barcelona  supply.  The  reason  for  this  un 
result  is  the  high  potassic  content  of  the  fi 
coming  from  the  mining  exploitation  of  t 
On  the  other  hand,  the  contamination  that 
measured  in  May,  due  to  the  Tchernoby 
accident,  showed  that  the  supply  system  f 
bregat  river  was  more  sensitive  to  the  ir 
tion  of  contaminants  carried  down  by 
whereas  in  the  case  of  Ter  river,  owin 
presence  of  impounding  regulation,  a  higl 
tion  time  of  these  waters  was  obtained.  ( 
abstract) 
W89-07567 


CADMIUM-BINDING  PROTEINS  IN  P 
GLAND  OF  FRESHWATER  CRAYFIS 
CAMBARUS  CLARKII, 

Valencia  Univ.  (Spain).  Dept.  of  Animal  1 

gy. 

J.  Del  Ramo,  A.  Pastor,  A.  Torreblanca,  J 

Medina,  and  J.  Diaz-Mayans. 

Bulletin    of    Environmental    Contaminai 

Toxicology  BECTA6,  Vol.  42,  No.  2,  p 

February  1989.  3  fig,  14  ref. 

Descriptors:  'Animal  tissues,  'Path  of  p 
'Bioaccumulation,  'Cadmium,  'Heavy 
•Metabolism,  'Crayfish,  'Proteins,  Crii 
Biochemistry,  Aquatic  animals,  Populati 
sure,  Toxicity. 

Metallothioneins,  metal  binding  protei 
been  implicated  in  the  uptake,  storage,  I 
and  elimination  of  toxic  metals  and  in  th 
metabolism  of  metals.  Results  of  the  cha 
tion  of  cadmium-binding  proteins  (Cd- 
tained  from  cadmium-exposed  crayfish, 
barus  clarkii,  demonstrating  their  presew 
freshwater   species,   are   reported.    Midg 
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of  crayfish  injected  with  high  amounts  of 
n  as  cadmium  chloride  showed  about  100 
jiiis  g  dry  weight  of  cadmium.  This  level 
num  content   in  tissue  induced   cadmium 
proteins.    Earlier    reports    showed    that 
.rustaceans  appear  to  possess  metal  binding 
while  in  freshwater  crustaceans,  there  is 
ence  of  the  presence  of  these  proteins.  In 
jut  gland  of  Procambarus  clarkii,  the  pres- 
cinding proteins  (low  molecular  weight 
2,000),  which  possess  characteristic  ultra- 
jsorbance  at  254  nm,  were  found.  (Fried- 

m 
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OLISM  OF  CHLOROBENZENE  AND 
HLOROBENZENE  BY  THE  ZEBRA 
RACHYDANIO  RERIO, 

'niv.  (Germany,  F.R.).  Dept.  of  Zoology, 
kat.  R.  Nagel,  and  K.  Urich. 

of  Environmental  Contamination  and 
)gy  BECTA6,  Vol.  42,  No.  2,  p  254-261, 
f  1989.  1  fig,  1  tab,  9  ref. 

ors:  'Path  of  pollutants,  *Zebra  fish,  *Me- 
.  'Sublethal  effects,  'Benzenes,  Toxicity, 
pulations,  Radioactive  tracers,  Organic 
ids,  B;ochemistry,  Aromatic  compounds. 

abolism  of  chlorobenzene  and  hexachloro- 
(HCB)  by  the  zebra  fish  (Brachydanio 
[lowing  in  vivo  exposure  to  sublethal  con- 
ns in  water  was  examined.  Twenty  female 
bra  fish  were  randomly  taken  from  the 
fish  stock  and  placed  into  test  chambers 
ig  the  test  compounds.  4-chlorobenzol  (0.1 
was  administered  as  an  ethanolic  solution 
ncentration  of  ethanol  was  0.01%,  v/v). 
)rbenzene  was  applied  as  a  toluenic  solu- 
tl  concentration  of  toluene:  0.007%,  v/v) 
centration  of  0.005  mg/L  because  of  its 
:ute  toxicity.  The  radioactivity  amounted 
roCi  for  each  test  substance.  By  48  hr,  the 
tes  were  isolated  from  the  media  and  iden- 
ng  either  co-chromatography  or  enzymat- 
ge  by  beta-glucuronidase  and  aryl  sulpha- 
)  co-chromatography  of  the  released  agly- 
idue.  In  the  experiment  with  hexachlor- 
metabolites  were  additionally  isolated 
direct  extraction  from  fish.  Isomeric 
enols  as  phase  I  products  and  the  corre- 
glucuronide  and  sulfate  conjugates  as 
products  were  identified  as  metabolites  of 
nzene.  This  result  indicates  that  B.  rerio  is 
ydroxylate  aromatic  compounds  like  other 
;r  fish  species.  On  the  other  hand,  there 
idication  of  dechlorination  reactions,  since 
iehalogenated  products,  e.g.  phenol,  were 
i  similar  to  the  findings  obtained  using  4- 
enol  and  pentachlorophenol  (PCP)  as  test 
ids.  It  cannot  be  stated  with  certainty  that 
is  not  able  to  convert  HCB  to  PCP,  but 
itial  influence  of  bacteria  on  the  biotrans- 
i  of  HCB  in  the  current  experiment  was 
by  the  co-adminstration  of  streptomycin 
which  strikingly  prevented  bacterial 
Friedmann-PTT) 
89 


S  ON  THE  ROLE  OF  GASTROINTES- 

rRACT  CONTENTS  IN  THE  METHY- 

OF  INORGANIC   MERCURY   COM- 

*y  Zaklad    Higieny,    Warsaw   (Poland). 

Sanitary  Toxicology. 

lwicki. 

of   Environmental    Contamination    and 
gy  BECTA6,  Vol.  42,  No.  2,  p  283-288, 

1989.  1  fig,  1  tab,  Href. 

5rv   'Methylation,    'Path    of   pollutants, 

>'.     Biochemistry,    'Animal    metabolism, 

physiology,     'Inorganic     compounds, 

ements,  Heavy  metals,  Population  expo- 


cannot  be  rejected.  The  fate  of  inorganic  mercury 
compounds  influenced  by  the  contents  of  the  gas- 
trointestinal tract  of  experimental  rats  was  investi- 
gated. Earlier  studies  showed  that  trace  amounts  of 
methylmercury  ion  (MeHG)  can  be  found  in  the 
contents  of  gastrointestinal  tracts  of  rats  receiving 
50  micrograms  of  inorganic  mercury  (HgC12)  di- 
rectly to  the  stomach  by  a  probe.  These  small 
quantities  of  MeHg  (5-6  ng/ml  of  the  intestinal 
contents)  suggested  the  possibility  of  methylmer- 
cury formation  in  the  jejunum  and  cecum  contents. 
MeHg  was  found  in  all  the  rat  intestinal  segments 
used  in  the  current  experiments.  Approximately 
0.05%  to  0.26%  of  the  introduced  mercury  was 
converted  into  MeHg.  Relationships  between  the 
initial  HgC12  concentrations,  incubation  time  and 
the  amounts  of  MeHg  formed  in  the  loops  were 
similar  in  all  the  examined  segments  of  the  gastro- 
intestinal tract.  These  results  suggest  that  the  meth- 
ylation of  inorganic  mercury  compounds  in  the 
gastrointestinal  tract  is  possible.  (Friedmann-PTT) 
W89-07593 


RADON  PROGENY  AS  SOURCES  OF  GROSS- 
ALPHA  RADIOACTIVITY  ANOMALIES  IN 
GROUND  WATER, 

University   of  South    Florida,    Tampa.    Dept.   of 

Physics. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07594 


CHERNOBYL   FALLOUT   ON   ALPINE   GLA- 
CIERS, 

Innsbruck  Univ.  (Austria).  Inst,  of  Medical  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-07596 


MIGRATION  OF  RADIONUCLIDES  CON- 
TROLLED BY  SEVERAL  DIFFERENT  MIGRA- 
TION MECHANISMS  THROUGH  A  SANDY 
SOIL  LAYER, 

Japan  Atomic  Energy  Research  Inst.,  Tokai.  Tokai 

Research  Establishment. 

T.  Ohnuki,  and  T.  Tanaka. 

Health  Physics  HLTPAO,  Vol.  56,  No.  1  ,  p  47-53, 

January  1989.  8  fig,  4  tab,  21  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  contamina- 
tion, 'Radioactivity,  'Cesium  radioisotopes, 
'Cobalt  radioisotopes,  'Sand,  Soil  columns,  Soil 
properties,  Adsorption,  Plumes,  Soil  horizons,  Ca- 
tions. 

Column  experiments  were  carried  out  on  the  mi- 
gration of  60Co  and  137Cs  through  a  sandy  soil 
layer  to  examine  the  migration  of  radionuclides 
controlled  by  several  different  migration  mecha- 
nisms. Radionuclide  concentration  distribution  be- 
tween the  effluent  and  the  sandy  soil  layer  was 
measured  after  10  L  of  the  solution  containing  the 
radionuclides  were  introduced  into  the  column 
from  the  top  of  the  layer  at  a  constant  flow  rate. 
Most  of  the  60Co  and  137Cs  remained  attached  to 
the  layer,  and  a  small  amount  of  each  radionuclide; 
at  concentrations  of  0.3  and  0.1%,  respectively; 
flowed  out  from  the  soil  layer.  The  migration  of 
the  mobile  fraction  of  these  radionuclides  is  differ- 
ent from  that  expected  of  an  ideal  cation.  These 
results  suggest  that  the  mobile  fraction  of  these 
radionuclides  migrates  as  non-cationic  forms  that 
are  not  adsorbed  into  the  soil  matrix  by  equilibrium 
ion  exchange.  (Author's  abstract) 
W89-07597 


ANTIBIOTIC  RESISTANCE  AMONG  COLI- 
FORMS  AND  PSEUDOMONAS  SPP.  FROM 
BODIES  OF  WATER  AROUND  PORT  HAR- 
COURT,  NIGERIA, 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Inst,  of  Pollution  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-07603 


compounds  can  be  transformed  into  me- 
rcury or  to  allyl  mercury  compounds  in 
onment.  The  idea  that  inorganic  mercury 
m  small  quantities  with  daily  meals  can  be 
"tsformed  into  alkyl  mercury  compounds 


SEASONAL  DISTRIBUTION  OF  AEROMONAS 
HYDROPHILA  IN  RIVER  WATER  AND  ISO- 
LATION FROM  RIVER  FISH, 

Industrial  Toxicology  Research  Centre,  Lucknow 


Sources  Of  Pollution — Group  5B 

(India). 

S.  P.  Pathak,  J.  W.  Bhattacherjee,  N.  Kalra,  and  S. 

Chandra. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

64,  No.  4,  p  347-352,  October  1988.  3  fig,  3  tab,  19 

ref. 

Descriptors:  'Distribution  patterns,  'Rivers,  'Fish, 
'Bacterial  analysis,  'Water  analysis,  'Pollutant 
identification,  'Seasonal  distribution,  'Aeromonas, 
Seasonal  variation,  Bacteria,  Bioaccumulation. 

The  seasonal  distribution  of  Aeromonas  hydro- 
phila  in  water  and  recovery  rate  from  live  fish  was 
investigated.  The  highest  isolation  rates  of  A.  hy- 
drophila  occurred  in  water  during  the  late  winter 
followed  by  a  progressive  decline  in  density  during 
the  summer  and  monsoon  seasons.  The  organism 
was  recovered  from  fish  throughout  the  period, 
from  which  it  was  concluded  that  they  form  a 
reservoir  that  is  unrelated  to  their  density  in  water. 
The  enterotoxigenicity  of  some  environmental 
strains  was  tested  in  suckling  mice  and  rabbit  ileal 
loop.  (Author's  abstract) 
W89-07607 


HEAVY  METAL  POLLUTION  IN  MANUKAU 
AND  WAITEMATA  HARBOURS,  NEW  ZEA- 
LAND, 

Department  of  Scientific  and  Industrial  Research, 
Wellington  (New  Zealand).  Div.  of  Water  Sci- 
ences. 

G.  P.  Glasby,  P.  Staffers,  P.  Walter,  K.  R.  Davis, 
and  R.  M.  Renner. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  22,  No.  4,  p  595-611 
1988.  10  fig,  4  tab,  43  ref. 

Descriptors:  'Heavy  metals,  'Water  pollution 
sources,  'Marine  sediments,  'Harbors,  'Sampling, 
'New  Zealand,  Pollutant  identification,  Lead, 
Zinc,  Copper,  Sediments,  Outfall. 

A  total  of  294  sediment  samples  from  selected 
locations  in  Manukau  and  Waitemata  Harbors  have 
been  analyzed  for  9  elements.  The  data  indicate 
strong  to  moderate  anthropogenic  inputs  of  Pb, 
Zn,  and  Cu  in  certain  parts  of  the  harbors,  particu- 
larly into  Mangere  Inlet  (Manukau  Harbor)  and  off 
Point  Chevalier,  Avondale,  and  the  City  (Waite- 
mata Harbor).  Sediments  adjacent  to  the  Manukau 
Sewage  Purification  Works  appear  to  be  in  the 
uncontaminated  to  moderately  contaminated  range 
for  Pb,  Zn,  and  Cu.  In  general,  the  surface  sedi- 
ments contain  higher  concentrations  of  these 
metals  than  the  subsurface  sediments,  although  this 
is  not  always  the  case.  The  level  of  heavy-metal 
pollution  in  manukau  and  Waitemate  Harbors  ap- 
pears to  be  comparable  to  that  previously  found  in 
Wellington  Harbor  if  the  much  higher  heavy-metal 
levels  in  the  sediments  from  Waiwhetu  Stream  and 
off  Pencarrow  outfall  are  discounted.  The  elevated 
levels,  although  undesirable,  do  not  appear  to  be 
critical.  (See  also  W89-07612)  (Author's  abstract) 
W89-07611 


NUTRITION  BALANCE  IN  SMALL  EVER- 
GREEN-OAK FORESTS.  II:  CHEMISTRY  OF 
PRECIPITATION  AND  CONTRIBUTION  OF 
ATMOSPHERIC  ORIGIN  (BALANCES  DE  NU- 
TRIENTES  EN  PEQUENAS  CUENCAS  DE  EN- 
CINAR.  II:  QUIMISMO  DE  LAT  PRECIPITA- 
CION  Y  APORTRES  DE  ORIGEN  ATMOSFER- 
ICO), 

Mediterranean  Agronomic  Inst,  of  Zaragoza 
(Spain). 

J.  Bellot,  and  A.  Escarre. 

Mediterranea  Serie  de  Estudios  Biologicos 
MDTRDW,  No.  10,  p  63-85,  April  1988.  5  fig,  8 
tab,  54  ref. 

Descriptors:  'Air  pollution  effects,  'Acid  rain, 
'Chemistry  of  precipitation,  'Mixed  forests, 
'Water  pollution  sources,  'Ions,  Atmospheric 
water,  Acidic  water,  Sulfates,  Rainfall,  Nitrates, 
Precipitation,  Statistical  analysis,  Forests,  Conifer- 
ous forests,  Oak  trees,  Monitoring. 

The  chemical  characteristics  of  rain  water  and  the 
nutrient  content  of  the  atmospheric  water  were 
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Group  5B — Sources  Of  Pollution 

studied  for  three  years  in  an  evergreen-oak  forest 
(Quercus  ilex  ssp.  ilex)  in  the  Prades  Mountains 
(Tarragona,  Spain).  Statistical  treatment  of  data 
makes  it  possible  to  confirm  the  lack  of  significant 
differences  between  the  rainfall  chemistry  in  two 
altitudes:  700  and  950  m.  above  sea  level.  The 
precipitation  is  moderately  acid  (pH=4.96)  and  the 
most  important  ions  in  the  rainfall  were  S04(2-) 
and  Ca(2  +  ),  which  represented  23.6  and  18.4%  of 
the  total,  respectively.  Both  ions  reflect  the  impor- 
tance of  continental  dust  in  the  dry  deposition  at 
Prades.  The  marine  influence  is  indicated  by  high 
proportions  of  Cl(-)  and  Na(2  +  ).  In  Prades,  more 
than  95%  of  them  have  this  source.  The  monitor- 
ing of  series  of  continuous  rainfall  events  seems  to 
reflect  the  limited  neutralization  capacity  of  the 
'washout'  in  this  region.  In  84%  of  the  studied 
series,  two  or  three  events  were  sufficient  to 
reduce  the  initial  pH  level  to  the  acidity  theoreti- 
cally characteristic  of  the  'rainout.'  The  annual 
input  of  S04(2-)  (20  kg/ha)  is  more  than  twice  as 
much  as  the  input  of  other  (Cl(-),  N03(-),  Ca(2  +  ), 
...).  The  N  input  was  evaluated  at  5  kg/ha/yr  and 
probably  represents  less  than  20%  of  annual  accu- 
mulation in  plants.  (Author's  abstract) 
W89-07613 

METABOLISM  OF  PENTACHLOROPHENOL 
BY  FISH, 

Washington  State  Univ.,  Pullman.  Coll.  of  Phar- 
macy. 

G.  R.  Stehly,  and  W.  L.  Hayton. 
Xenobiotica  XENOBH,  Vol.  19,  No.  1,  p  75-81, 
January  1989.  3  tab,  29  ref.  NIH  Grant  ES  01995, 
EPA  Grant  R812818. 

Descriptors:  "Path  of  pollutants,  *Fate  of  pollut- 
ants, *Metabolism,  *Phenols,  *Fish,  Water  pollu- 
tion effects,  Trout,  Minnows,  Goldfish,  Biochemis- 
try, Bioaccumulation. 

Interspecies  variability  in  the  metabolism  of  pen- 
tachlorophenol  (PCP)  was  investigated  by  expos- 
ing rainbow  trout,  fathead  minnows,  sheepshead 
minnows,  firemouth,  and  goldfish  to  water-borne 
14C-PCP  for  64  h.  The  amounts  of  metabolite  in 
bile  and  exposure  water  were  species-dependent; 
all  of  the  metabolites  excreted  into  the  water  were 
sulfate  conjugates  while  bile  was  enriched  in  glu- 
curonide  conjugates.  Biliary  excretion  accounted 
for  <  30%  of  the  total  PCP  metabolites.  Biliary 
metabolites  alone  were  a  poor  indication  of  the 
metabolites  produced  and  of  the  major  routes  of 
elimination.  (Author's  abstract) 
W89-07615 


COMPARISON  OF  THE  EFFECTIVENESS  OF 
TRI-N-BUTYLTIN  CHLORIDE  AND  FIVE 
OTHER  ORGANOTIN  COMPOUNDS  IN  PRO- 
MOTING THE  DEVELOPMENT  OF  IMPOSEX 
IN  THE  DOG-WHELK,  NUCELLA  LAPILLUS, 
Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-07623 


DISTRIBUTION  AND  MOBILIZATION  OF  AR- 
SENIC SPECIES  IN  THE  CREEKS  AROUND 
THE  BLACKBIRD  MINING  DISTRICT, 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 

W.  M.  Mok,  and  C.  M.  Wai. 

Water  Research  WATRAG,  Vol.  23,  No.  1,  p  7- 

13,  January  1989.  5  fig,  5  tab,  23  ref. 

Descriptors:  'Arsenic,  *Path  of  pollutants,  "Water 
pollution  sources,  *Idaho,  'Mining  districts, 
'Streams,  Hydrogen-ion  concentration,  Leaching, 
Iron,  Blackbird  mining  area,  Sediments,  Nonpoint 
pollution  sources,  Trace  metals,  Adsorption,  Pre- 
cipitation. 

The  sediments  in  the  creeks  around  the  Blackbird 
mining  area  are  heavily  contaminated  with  As 
from  local  mining  operations.  Laboratory  experi- 
ments indicate  that  the  major  As  species  leached 
from  sediments  under  atmospheric  pressure  is 
As(V)  Release  of  As  was  pH-dependent  and  was 
related  to  the  total  iron  and  free  iron  oxides  in  the 
sediments.    Leaching   under   nitrogen   atmosphere 


resulted  in  an  increased  release  of  As  and  is  likely 
associated  with  the  reduction  of  ferric-arsenate 
compounds  to  the  more  soluble  ferrous-arsenate 
forms.  It  seems  likely  that  both  adsorption  of  As 
on  iron-rich  oxides  on  the  surface  of  the  sediments 
and  incorporation  of  As  into  the  sediments  by 
coprecipitation  with  hydrous  iron  oxides  are  fac- 
tors controlling  mobilization  of  sediment  As.  The 
field  observations  are  consistent  with  results  of 
laboratory  experiments.  Leaching  of  contaminated 
sediments  appears  to  be  a  mechanism  responsible 
for  the  transport  of  As  and  other  trace  metals  in 
the  creeks.  The  contaminated  sediments  are  non- 
point  source  of  pollution  that  should  be  considered 
in  water  quality  management  planning.  (Author's 
abstract) 
W89-07631 


MOBILE  AND  IMMOBILE  PLUTONIUM  IN  A 
GROUNDWATER  ENVIRONMENT, 

Central  Research  Inst,  of  Electric  Power  Industry, 
Chiba  (Japan).  Ground  Water  Hydraulics  Section. 
Y.  Mahara,  and  H.  Matsuzuru. 
Water  Research  WATRAG,  Vol.  23,  No.  1,  p  43- 
50,  January  1989.  4  fig,  2  tab,  34  ref. 

Descriptors:  'Plutonium,  'Path  of  pollutants, 
'Groundwater  pollution,  'Radioactive  wastes,  Ox- 
idation, Groundwater  movement,  Suspended 
solids,  Simulated  groundwater,  Distribution  coeffi- 
cient, Fallout. 

The  mobility  of  plutonium  was  measured  by  labo- 
ratory experiments  conducted  under  conditions 
simulating  the  groundwater  environment.  The  re- 
sults thus  obtained  are  discussed  in  comparison 
with  those  obtained  with  an  in  situ  study  on  fallout 
plutonium  migration.  Plutonium  (IV)  was  found  in 
a  series  of  laboratory  experiments  to  have  large 
distribution  coefficients  (Kd).  On  the  other  hand, 
the  Kd  values  of  the  fallout  plutonium  were  about 
one-tenth  as  large  as  those  of  Pu(IV).  This  might 
be  ascribed  to  either  the  different  oxidation  state  or 
difference  in  chemical  forms.  Furthermore,  a  trace 
amount  of  mobile  plutonium  was  confirmed  to  be 
produced  even  in  the  simulated  groundwater  envi- 
ronment. The  production  rate  of  mobile  plutonium 
and  the  degree  of  change  in  chemical  forms  of 
plutonium  during  underground  migration  were 
strongly  influenced  by  the  amount  of  suspended 
solids  in  the  groundwater.  (Author's  abstract) 
W89-07636 


ORGANOCHLORINE  CONTAMINATION  IN 
WATER  OF  THE  DONANA  NATIONAL  PARK, 

Consejo  Superior  de  Investigaciones  Cientificas, 
Madrid  (Spain).  Inst,  de  Quimica  Organica  Gener- 
al. 

M.  C.  Rico,  L.  Hernandez,  M.  Fernandez,  M.  J. 
Gonzalez,  and  M.  Montero. 

Water  Research  WATRAG,  Vol.  23,  No.  1,  p  57- 
60,  January  1989.  2  fig,  2  tab,  11  ref. 

Descriptors:  'National  parks,  'Spain,  'Pesticides, 
'Water  pollution  sources,  'Path  of  pollutants, 
DDT,  Polychlorinated  biphenyls,  Hexachlorocy- 
clohexanes,  Aldrin,  Heptachlor,  DDE,  TDE,  Gas 
chromatography. 

The  presence  of  organochlorine  pesticides  and  pol- 
ychlorinated biphenyls  was  studied  in  water  sam- 
pling in  Donana  National  Park  (Spain)  during  the 
period  1982-1986.  The  organochlorine  pollutants 
were  identified  and  quantified  by  gas  chromatogra- 
phy with  an  electron  affinity  detector.  Organoch- 
lorine compounds  are  uniformly  distributed  in  the 
park.  The  levels  of  DDTs  and  polychlorinated 
biphenyls  are  higher  than  the  maximum  levels  rec- 
ommended in  waters.  The  ranges  (ppb)  reported 
are  as  follows:  alpha-hexachlorocyclohexane 
(HCH),  0.001-0.015;  gamma-HCH,  0.003-0.035; 
heptachlor,  0.002-0.006;  aldrin,  0.001-0.025;  DDE, 
0  013-0.157;  TDE,  0.002-0.039;  DDT,  0.009-0.737; 
and  PCB,  0.124-1.838.  (Rochester-PTT) 
W89-07638 

CADMIUM  COMPLEXATION  BY  SOLID 
WASTE  LEACHATES, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 
Sanitary  Engineering. 


For  primary  bibliographic  entry  see  Field  5 
W89-07642 


PAH    PARTITIONING    MECHANISMS 
ACTIVATED  SLUDGE, 

North  Dakota  Univ.,  Grand  Forks    Ene 

Minerals  Research  Center. 

For   primary   bibliographic   entry   see  Fi 

W89-07644 


SURVIVAL  OF  VIBRIO  CHOI  KR 
TREATED  AND  UNTREATED  RUM  D 
ERY  EFFLUENTS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of 
Y.  A.  Rojas,  and  T.  C.  Hazen. 
Water  Research  WATRAG,  Vol.  23,  No. 
113,  January  1989.  8  fig,  1  tab,  46  ref.  S< 
R/LR-08-87-THA1  and  Public  Health 
Grants  RR-2657  and  RR-8102. 

Descriptors:         'Water         pollution 
'Wastewater     treatment,     'Wastewater 
•Bacterial  pollution,   'Vibrio,   'Distillery 
'Anaerobic     digestion,     'Biological    wa 
treatment,   Methane  digestion,  Tempera* 
drogen  ion  concentration,  Microcosms, 
physiology,  Nutrition,  Tropic  zone,  Publi 
Survival,  Competition,  Wastewater  treatm 

The  effect  of  treated  (methane  digestor) 
treated  rum  distillery  effluent  on  Vibrio 
growth  and  activity  was  examined  in  mil 
under  a  variety  of  controlled  condition 
diffusion  chambers  with  non-controlled  a 
Temperature  and  pH  in  the  microcosms 
most  critical  parameters  influencing  bact< 
sity  and  metabolism.  The  high  nutrient 
both  types  of  effluents  allowed  growth  am 
of  V.  cholerae  at  pH  below  6.6  and  at  tern 
above  45  C,  conditions  that  normally  in 
viable  but  non-culturable  state.  The  g 
time  of  V.  cholerae  in  both  types  of  rum 
effluent  was  half  that  reported  for  othc 
cosm  studies.  The  growth  rates  as  deter 
viable  and  direct  cell  counts  were  always 
untreated  effluents.  However,  metabolic  a 
V.  cholerae  in  treated  effluents  often  w 
than  in  untreated  effluents.  Under  non-c 
conditions  (diffusion  chambers),  V. 
showed  no  significant  differences  in  su 
activity  between  treated  and  untreated 
Competition  with  other  microbes  in  thi 
may  reduce  the  effect  that  treatment  hi 
growth  of  V.  cholerae.  Survival  rates  fo 
lerae  were  higher  than  those  reported  e 
ambient  waters.  Anaerobic  digestion  of  n 
ery  effluents  alone  was  insufficient  in  red 
potential  microbial  hazard  and  rum  dis 
fluents  to  tropical  environments  and/i 
health.  (Author's  abstract) 
W89-07645 


QUANTIFYING  THE  RELATIONS! 
TWEEN  ATMOSPHERIC  TRANSPO! 
THE  CHEMICAL  COMPOSITION  ( 
CIPITATION  ON  BERMUDA, 

Virginia  Univ.,  Charlottesville.  Dept.  of 
mental  Sciences. 

J.  L.  Moody,  and  J.  N.  Galloway. 
Tellus  TELLAL,  Vol.   40B,  No.   5,  p 
November  1988.  13  fig,  4  tab,  18  ref. 

Descriptors:  'Chemistry  of  precipitation 
pollutants,  'Atmospheric  transport,  * 
'Acid  rain,  Rain  analysis,  Cluster  analysi 
al  variation,  Sulfates,  Nitrates,  Water 
sources,  Aerosols,  Sea  salt,  Biogenic  sulfi 

In  an  effort  to  investigate  the  influence  o 
atmospheric  flow  patterns  on  the  comp 
precipitation  on  the  island  of  Bermuda, 
analysis  of  atmospheric  trajectories  was  | 
to  identify  periods  of  similar  transport.  1 
analysis  technique  represents  a  relatively 
alternative  to  the  more  subjective  methoi 
fying  trajectories  according  to  compa 
Data  were  stratified  into  two  broad  se 
fined  as  warm  (April-September)  and  a  c 
ber-March)  season.  Relative  to  the  coc 
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tantly   higher   per  event   concentrations  of 
usail   sulfate   and    nitrate   occurred    in    the 

season  on  Bermuda.  There  was  no  signifi- 
difference  in  the  per  event  precipitation 
iit  between  seasons;  however,  there  was  sig- 
ntly  higher  per  event  deposition  of  warm 
i  non-seasalt  sulfate,  and  nitrate.  Significant 
yiees  in  precipitation  composition  also  were 
fied  between  flow  patterns.  The  source  re- 

that  combined  contributed  to  the  largest 
in  of  hydrogen  ion  deposition  and  non-seasalt 
:  deposition  in  Bermuda  differed  by  season, 
c  the  cool  months,  40%  of  the  deposition 
red  with  transport  from  the  west,  off  the  east 
qf  the  United  States,  implicating  anthropo- 
sourees.  In  the  warm  season,  an  equally  large 
mi  of  deposition  was  associated  with  flow 
the  Bahamas  region,  suggesting  and  oceanic 
r  of  biogenic  sulfur  as  the  precursor.  (Au- 
abstract) 
)7659 


DSPHERIC  TRANSPORT  OF  ORGAN- 
-ORINES  TO  THE  ARCTIC  OCEAN, 

rd  Inst,  of  Oceanography,  Dartmouth  (Nova 

).  Biological  Sciences  Branch. 

Kargrase,  W.  P.  Vass,  P.  E.  Erickson,  and  B. 

uler 

TELLAL,  Vol.  40B,  No.  5,  p  480-493, 
nber  1988.  6  fig,  4  tab,  30  ref. 

iptors:  'Halogenated  pesticides,  'Path  of  pol- 
>,  'Fate  of  pollutants,  'Arctic  Ocean,  'Poly- 
nated  biphenyls,  *Air  pollution,  Ice  Island, 
pollution  sources,  Snow,  Ice,  Sea  water, 
hlorocyclohexanes,  Dieldrin,  Heptachlor, 
dane,  DDE.  Aroclor,  DDT,  Chemical  reac- 
Pesticides.  Isomers. 

mated  pesticide  residues  and  polychlorinated 
lyls  (PCBs)  were  measured  in  air  vapor  and 
ulate  phases,  snow,  ice,  and  dissolved  and 
ilate  seawater  fractions  collected  from  the 
ian  Ice  Island  of  Axel  Heiberg  Island  (81 
)  in  1986.  Concentrations  of  the  most  abun- 
compounds  (alpha-hexachlorocyclohexane 
)  and  gamma-HCH)  were  higher  in  air  vapor 
low  during  May  than  in  August  consistent 
the  inferred  seasonal  maximum  of  Arctic 
Cyclodienes  (dieldrin,  heptachlor  epoxide, 
id  trans-chlordane)  and  PCBs  (quantified  as 
or  1254)  associated  with  particles  in  snow 
awater  also  were  present  in  highest  concen- 
is  in  late  spring.  p,p'-DDT  and  o,p'  and  p,p- 
were  detected  associated  with  particles  in 
ow,  and  seawater,  but  concentrations  were 

levels  for  accurate  quantification.  Concen- 
is  of  dissolved  HCHs  in  seawater  in  the 
mly  mixed  upper  50  m  were  4-5  ng/L,  but 
Bed  by  an  order  of  magnitude  to  280  m 

There  were  no  significant  differences  in 
al  profiles  for  the  two  sampling  periods.  Si- 
ties  in  ratios  of  HCH  and  chlordane  isomers 
snow,  and  seawater  above  100  m  imply  that 
compounds  are  transferred  between  environ- 
compartments  without  transformations, 
r  ratios  below   100  m  indicate  a  different 

sr  selective  conversion  of  specific  isomers, 
or's  abstract) 
>7660 


ELS  OF  CLOUD  CHEMISTRY, 

no  Univ.  (Ontario).  Dept.  of  Physics, 
iribarne,  and  H.  R.  Cho. 
TELLAL,  Vol.  41 B,  No.  1,  p  2-23,  Febni- 
'89.  5  fig,  2  tab,  83  ref. 

iptors:  'Chemistry  of  precipitation,  'Path  of 
ant-.,  'Fate  of  pollutants,  'Hydrologic 
K  •Air  pollution,  'Clouds,  'Mathematical 
,  'Acid  rain.  Sulfur  oxides,  Nitrogen  oxides, 
gen  ion  concentration,  Atmospheric  water, 
scavenging,  Cloud  physics,  Cloud  chemistry. 

Wry  in  clouds  is  very  complex  and  cloud 
»  processes  are  highly  dependent  on  the 

Physics  and  dynamics  of  clouds.  A  general 

chemistry  model   must  consider  the  wide 

temporal  and  spatial  scales  over  which 

microphysical  and  dynamical  processes  take 

file  basic  cloud  chemical  and  microphysical 


processes  are  reviewed  under  the  following  head- 
ings: nucleation,  scavenging  of  gases  in  the  cloud 
and  solubility  equilibrium,  scavenging  by  rain, 
scavenging  of  particles,  species  of  hydrometeors, 
microphysical  processes,  chemical  reactions  in 
clouds,  transfer  and  exchange  of  chemical  species, 
primary  model  variables,  secondary  variables,  and 
cloud  chemistry  models.  S02  and  NOx  chemistries 
are  used  as  the  main  examples.  The  transport  of 
chemical  species  in  the  atmosphere  involves:  (1) 
the  chemistry  in  free  air,  (2)  air  motion,  (3)  dry 
deposition,  and  (4)  the  so-called  wet  deposition, 
including  not  only  the  rainout  and  washout  proc- 
esses, but  the  chemical  reactions  occurring  in 
clouds  and  rains.  Details  of  simulation  results  vary, 
but  some  general  model  behavior  can  be  summa- 
rized. Aerosol  particles  contribute  significantly  to 
the  liquid  phase  concentrations  of  various  chemical 
species  and  the  pH  values  of  liquid  water,  especial- 
ly during  the  initial  formation  stage  of  the  cloud, 
and  in  the  lower  levels  of  the  cloud.  The  cloud 
chemistry  and  the  vertical  variation  of  pH  values 
of  liquid  water  depend  strongly  on  cloud  liquid 
water  content  and  the  entrainment  of  clear  air  into 
clouds  through  eddy  mixing  and  dynamic  entrain- 
ment. Generally,  clear  air  at  levels  above  cloud 
base  has  relatively  high  moisture  and  low  chemical 
species  content.  The  entrainment  of  clear  air  into 
clouds  dilutes  the  concentration  of  chemical  spe- 
cies, while  cloud  liquid  water  content  increases  as 
air  parcels  accelerate  upward  due  to  general  con- 
densation. This  results  in  a  general  increase  in 
height  in  pH  values  of  cloud  water  droplets.  De- 
pending on  the  chemical  concentrations  at  the 
boundary  layer,  there  are  possible  exceptions  to 
this  general  behavior  during  the  formation  stage 
and  in  the  lower  levels  of  a  cloud.  Despite  the 
complexity  of  the  models  used  in  these  studies, 
comparison  of  model  results  with  observations  re- 
mains a  difficult  problem.  (Rochester-PTT) 
W89-07661 


IONIC  CONCENTRATIONS  AND  INITIAL 
S(IV)-OXIDATION  RATES  IN  DROPLETS 
DURING  THE  CONDENSATIONAL  STAGE  OF 
CLOUD, 

Munich  Univ.  (Germany,  F.R.).  Meteorologisches 
Inst. 

W.  Seidl. 

Tellus  TELLAL,  Vol.  41B,  No.  1,  p  32-50,  Febru- 
ary 1989.  6  fig,  10  tab,  38  ref,  append.  German 
Ministry  for  Science  and  Technology  Contracts 
423-4007-0704570  8  and  325-4007-074420  3. 

Descriptors:  'Oxidation,  'Fluid  drops,  'Cloud  for- 
mation, 'Path  of  pollutants,  'Acid  rain,  'Sulfur 
compounds,  Ions,  Cloud  chemistry,  Aerosols, 
Fluid  droplet  size,  Sulfates,  Nitrates,  Ammonium, 
Hydrogen  ion  concentration,  Iron,  Manganese, 
Trace  metals,  Chemical  reactions,  Adiabatic  parcel 
models,  Mathematical  models,  Ozone. 

Concentrations  of  ions  and  the  catalytic  active 
trace  metals  iron  and  manganese,  pH-values,  and 
S(IV)-oxidation  rates  are  calculated  in  cloud  drop- 
lets of  different  size  in  the  beginning  stage  of  a 
cloud.  The  calculations  are  based  on  size-depend- 
ent chemical  composition  of  mixed-aerosol  parti- 
cles. The  condensation  process  is  modeled  by  using 
an  adiabatic  parcel  model.  High  concentrations  of 
all  ions  and  metals  are  found  in  the  interstitial 
particles.  Sulfate,  nitrate,  and  ammonium  have 
concentrations  in  the  range  0.014  to  2.4  moles/L. 
The  pH-values  are  generally  between  1.3  and  1.7. 
In  the  small,  activated  cloud  droplets  of  approxi- 
mately 5  micrometer  radius,  ions  and  metals  have 
the  smallest  concentrations  in  the  order  of  0.000001 
to  0.0001  moles/L  for  the  ions  and  10  to  the  minus 
8th  power  to  10  to  the  minus  7th  power  moles/L 
for  Mn  and  Fe.  Higher  concentrations  up  to  0.075 
moles/L  are  found  in  larger,  growing  droplets  for 
the  ions  as  well  as  for  the  metals.  These  concentra- 
tions are  used  to  calculated  the  initial  oxidation 
rates  of  sulfur  (IV)  to  sulfur  (VI)  in  the  presence  of 
hydrogen  peroxide,  ozone,  and  the  catalytic  active 
metals  Fe  and  Mn.  Depending  on  the  initial  pH- 
value,  the  oxidation  rates  can  differ  considerably  in 
different  sized  cloud  droplets.  Regarding  the 
whole  parcel,  the  largest  fraction  of  sulfate  is  pro- 
duced in  the  large  liquid  water  volume  of  the 
cloud  droplets.  In  the  interstitial  particles,  only  a 
negligible  fraction  is  produced.  Basic  droplets  can 
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increase  the  initial  production  rate  of  S(VI)  consid- 
erably, but  small  droplets  will  become  acidic  after 
a  few  seconds  by  the  given  pressures  of  03  and 
S02.  The  oxidation  rates  in  large,  basic  droplets 
also  would  be  high,  but  they  are  limited  by  gas- 
phase  diffusion  of  the  reagents  to  the  droplets.  The 
initial  oxidation  rate  of  S(IV)  calculated  from  sum- 
ming the  rates  of  the  individual  droplet  classes  is 
higher  than  the  rate  calculated  for  bulk  cloud 
water  with  mean  chemical  composition.  (Author's 
abstract) 
W89-07663 


POTENTIAL  FOR  ELUCIDATING  SULFATE 
AND  ACIDITY  PRODUCTION  IN  CLOUDS 
USING  A  MESOSCALE  MODEL  WITH  QUASI- 
SPECTRAL  MICROPHYSICS, 

Clermont-Ferrand-2  Univ.,  Aubiere  (France). 
N.  Chaumerliac,  and  R.  Rosset. 
Tellus  TELLAL,  Vol.  41 B,  No.  1,  p  70-78,  Febru- 
ary  1989.   7  fig,    1   tab,    13   ref.   CCVR  (France) 
Project  4115. 

Descriptors:  'Cloud  physics,  'Path  of  pollutants, 
'Sulfates,  'Acid  rain,  'Water  pollution  sources, 
'Hydrologic  models,  Mathematical  models,  Nucle- 
ation scavenging,  Ozone,  Hydrogen  peroxide, 
Cloud  chemistry,  Chemical  reactions. 

A  three-dimensional  mesoscale  numerical  model 
with  detailed  parameterized  microphysics  of 
clouds  and  precipitation  was  applied  to  the  study 
of  gas  and  aerosol  wet  removal.  Two-dimensional 
sensitivity  tests  combining  meteorological  predic- 
tions with  pollutant  scavenging  and  aqueous  chem- 
istry parameterizations  have  been  carried  out  for 
continental  and  maritime  clouds  over  an  idealized 
topography.  Model  results  indicate  that  nucleation 
scavenging  is  the  most  efficient  in-cloud  removal 
mechanism.  Furthermore,  differences  in  cloud 
droplet  spectra  in  continental  versus  maritime 
cases,  lead  to  different  contributions  of  nucleation 
scavenging,  in-solution  oxidation  S02  by  ozone 
and  hydrogen  peroxide,  to  wet  sulfate  deposition 
and  acidity  production.  These  results  emphasize 
the  need  for  coupled  treatment  of  dynamical,  mi- 
crophysical, and  chemical  processes.  (Author's  ab- 
stract) 
W89-07666 


CLOUD  CHEMISTRY  RESEARCH  AT  WHITE- 
FACE  MOUNTAIN, 

State  Univ.  of  New  York  at  Albany.  Dept.  of 
Atmospheric  Science. 
V.  A.  Mohnen,  and  J.  A.  Kadlecek. 
Tellus  TELLAL,  Vol.  41B,  No.  1,  p  79-91,  Febru- 
ary 1989.  15  fig,  1  tag,  16  ref.  NSF  Grant  ATM 
821220301,  Empire  State  Electric  Energy  Re- 
search Corporation  EP  82-10,  and  EPA  Coopera- 
tive Agreement  CR-8 13934-01. 

Descriptors:  'Mountains,  'Cloud  chemistry, 
'Cloud  sampling,  'Sulfates,  'Seasonal  variation, 
'Acid  rain,  Path  of  pollutants,  New  York,  White- 
face  Mountain,  Ammonium,  Hydrogen  peroxide, 
Nitrates,  Comparison  studies,  Water  pollution 
sources. 

The  principles  of  cloud  collector  design  are  re- 
viewed and  the  performance  of  two  collectors  in 
common  use  is  compared.  Two  cloud  event  studies 
(one  during  winter,  one  during  summer)  are  pre- 
sented to  contrast  typical  time-dependent  histories 
of  chemical  concentrations  for  the  two  seasons. 
During  winter,  the  oxidation  rate  of  S02  is  low, 
resulting  in  measured  sulfate  concentrations  inde- 
pendent of  S02  concentration.  In  summer,  S02  is 
rapidly  oxidized  by  H202,  with  a  residue  of  H202 
persisting  in  cloud  water  after  S02  has  been  con- 
verted. During  a  cloud  event,  both  S02  and  H202 
drop  to  very  low  concentrations  in  cloud  with 
H202  tending  to  recover  after  available  S02  has 
been  oxidized.  The  meteorology  for  each  event  is 
presented  to  illustrate  the  role  of  atmospheric 
structure  in  the  transporting  of  emitted  material 
and  in  determining  cloud  water  compositions.  A 
cloud  chemistry  climatology  for  winter  and 
summer,  based  on  6  years  of  observations  at  White- 
face  Mountain,  New  York,  shows  a  clear  seasonal 
difference  in  the  concentrations  of  sulfate  and  am- 
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monium  ions,  with  higher  concentrations  in 
summer  than  in  winter.  The  concentration  of  ni- 
trate ions  appears  higher  in  winter.  Although  no 
liquid  water  content  measurements  exist  for  super- 
cooled clouds,  rough  estimates  obtained  from  rime 
ice  accumulation  rates  indicate  lower  values  for 
winter  than  for  summer  clouds.  If  this  holds  true, 
the  seasonal  change  of  sulfate  and  ammonium  ion 
concentrations  would  enhanced  and  the  nitrate 
concentration  would  be  more  level  throughout  the 
year.  (Rochester-PTT) 
W 89-07667 


MONITORING  THE  CHEMICAL  CLIMATE 
OF  THE  MT.  MITCHELL  STATE  PARK  FOR 
EVALUATION  OF  ITS  IMPACT  ON  FOREST 
DECLINE, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-07668 


PERSISTENCY  OF  HIGHLY  TOXIC  COPLA- 
NAR  PCBS  IN  AQUATIC  ECOSYSTEMS: 
UPTAKE  AND  RELEASE  KINETICS  OF  CO- 
PLANAR  PCBS  IN  GREEN-LIPPED  MUSSELS 
(PERNA  VIRIDIS  LINNAEUS), 
Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 

N.  Kannan,  S.  Tanabe,  R.  Tatsukawa,  and  D.  J.  H. 
Phillips. 

Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
1,  p  65-76,  1989.  2  fig,  3  tab,  22  ref. 

Descriptors:  'Bioaccumulation,  *Polychlorinated 
biphenyls,  *Mussels,  *Path  of  pollutants,  'Japan, 
'Bioindicators,  Ecosystems,  Estuarine  environ- 
ment. 

The  bioaccumulation  potential  of  three  highly 
toxic  coplanar  PCB  isomers--3,3',4,4'-tetrachloro- 
biphenyl  (T4CB);  3,3',4,4',5-pentachlorobiphenyl 
(P5CB);  and  3,3',4,4',5,5'-hexachlorobiphenyl 
(H6CB)-was  investigated  using  green-lipped  mus- 
sels (Perna  viridis  Linnaeus)  as  a  bioindicator, 
through  a  transplantation  experiment  at  two  loca- 
tions in  Hong  Kong  waters.  About  500  individual 
Perna  viridis  Linnaeus  of  similar  shell  lengths  were 
collected  on  4  June  1985  from  Wu  Kai  Sha,  Tolo 
Harbour,  an  area  relatively  uncontaminated  by 
PCBs,  to  Hang  Hau,  Junk  Bay,  a  location  heavily 
polluted  by  various  industrial  sources  of  PCBs. 
After  seventeen  days  during  which  samples  were 
taken,  these  mussels  were  back-transplanted  to  Wu 
Kai  Sha  and  further  sampled  for  32  more  days.  By 
contrast  to  the  relatively  rapid  uptake  and  release 
of  many  other  PCB  isomers,  the  non-ortho  chlo- 
rine substituted  coplanar  PCB  congeners  exhibited 
slow  uptake  and  clearance.  The  kinetic  parameters 
of  coplanar  PCBs  based  on  lipid  weight-related 
data,  and  the  degree  of  bioaccumulation  based  on 
the  proportion  of  coplanar  PCBs  in  total  PCBs  in 
mussels,  clearly  indicate  that  coplanar  PCBs  are 
highly  bioaccumulative  in  lower  organisms.  On  the 
assumption  that  mussels  are  unlikely  to  be  particu- 
larly unusual  with  respect  to  their  bioaccumulation 
of  coplanar  PCBs  it  appears  most  likely  that  these 
highly  toxic  and  persistent  PCB  cogeners  are  con- 
centrated by  all  aquatic  organisms,  and  may  reach 
higher  consumers  (including  humans)  in  quantities 
of  toxicological  concern.  (Author's  abstract) 
W89-07672 


CONCENTRATIONS  OF  LEAD  IN  AQUATIC 
MACROPHYTES  FROM  SHOAL  LAKE,  MANI- 
TOBA, CANADA, 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology. 
P.  Reimer. 

Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
1,  p  77-84,  1989.  3  fig,  2  tab,  12  ref. 

Descriptors:  "Lead,  'Macrophytes,  'Canada, 
•Bioaccumulation,  'Lakes,  Spatial  distribution, 
Population  exposure,  Plant  populations,  Path  of 
pollutants. 

Aquatic  macrophytes  were  collected  from  Indian 
Bay  which  is  a  shallow  arm  (maximum  depth  10  m) 
of  Shoal  Lake  located  on  the  Manitoba-Ontario 
border  in  central  Canada.  The  ability  of  aquatic 


macrophytes  to  accumulate  lead  was  examined  in 
the  context  of  sample  site,  sample  date,  depth, 
organ  and  species.  Considerable  variations  in  lead 
concentrations  were  found  between  the  1 1  species 
of  macrophytes  studied.  The  mean  lead  concentra- 
tion for  all  species  sampled  was  16  micrograms/g 
(dry  weight)  ranging  from  0-78  micrograms/g 
Analysis  of  variance  indicated  that  there  were 
significant  differences  in  the  mean  lead  content  of 
macrophytes  collected  from  different  sample  sites. 
Similarly,  significantly  higher  values  were  ob- 
served from  plants  collected  from  the  upper  2  m  of 
water.  Seasonal  trends  in  lead  accumulation  were 
not  observed  for  Shoal  Lake  macrophytes.  (Au- 
thor's abstract) 
W89-07673 


PHOTODECOMPOSITION  OF  O-CHLOR- 
OANILINE  IN  AQUEOUS  SOLUTION  WITH 
LOW  PRESSURE  MERCURY  LAMP, 

Kitakyushu    Municipal     Inst,    of    Environmental 

Health  Sciences  (Japan). 

S.  Ishikawa,  K.  Baba,  Y.  Hanada,  Y.  Uchimura, 

and  K.  Kido. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.   1,  p  65-70, 

January  1989.  4  fig,  1  tab,  12  ref. 

Descriptors:  "Oxidation,  *Fate  of  pollutants,  'De- 
composition, 'Chemical  degradation,  'Chlorinated 
hydrocarbons,  'Ultraviolet  radiation,  Chemical  re- 
actions, Kinetics,  Water  pollution  treatment. 

Pollution  of  organochlorine  compounds  has  been  a 
worldwide  problem  because  of  their  toxicity,  re- 
sistance to  biodegradation  and  potential  for  accu- 
mulation in  biological  organisms.  Ortho-chloroani- 
line  (o-CA)  has  been  detected  in  Japanese  river 
water  and  sediments.  The  photochemical  behavior 
of  o-CA  was  studied  by  examining  the  disappear- 
ance of  substrate  and  photodecomposition  by- 
products by  using  a  low  pressure  mercury  lamp.  O- 
CA  decreased  exponentially  with  time  and  the  rate 
of  o-CA  disappearance  was  nearly  represented  by 
a  first  order  process.  The  scission  of  a  C-Cl  bond, 
leading  to  Cl(-)  ion  was  observed,  which  was  ac- 
companied by  the  formation  of  the  same  quantity 
of  H(  +  )  ions  and  the  subsequent  decrease  of  pH. 
The  pH  value  after  6  hr  irradiation  (3.55)  was 
higher  than  the  value  (3.15)  calculated  from  the 
Cl(-)  ion  concentration  because  of  the  influence  of 
the  -NH2  group.  Phenols  were  detected  and  identi- 
fied in  each  sample.  o-CA  was  not  converted  into 
volatile  low  molecular  carbon  and  nitrogen  com- 
pounds such  as  C02  or  N2.  Reaction  mechanisms 
of  the  production  of  phenols  from  o-CA  are  given. 
(VerNooy-PTT) 
W89-07675 


MERCURY  IN  THE  CALCASIEU  RIVER/LAKE 
COMPLEX,  LA, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

C.  S.  Mueller,  G.  J.  Ramelow,  and  J.  N.  Beck. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.   1,  p  71-80, 

January  1989.  3  fig,  2  tab,  24  ref.  DOE  Grant  DE- 

FR01-83EP31111. 

Descriptors:  'Calcasieu  River,  'Estuaries,  'Path  of 
pollutants,  'Louisiana,  'Pollution  load,  'Mercury, 
'Bioaccumulation,  Spatial  distribution,  Population 
exposure,  Sediments,   Bayous,  Fish,  Crustaceans. 

The  Calcasieu  River/Lake  Complex  is  of  great 
economic  importance  to  southwestern  Louisiana. 
The  lake  is  an  important  fishing  ground  for  shrimp 
and  oysters,  and  the  Ship  Channel  allows  large 
vessels  to  navigate  to  Lake  Charles  from  the  Gulf 
of  Mexico.  In  order  to  study  mercury  pollution  in 
this  area,  water,  sediment  and  biota  were  collected 
at  stations  in  Calcasieu  Lake,  Calcasieu  River,  and 
along  three  bayou  tributaries  that  were  studied 
intensively.  Sampling  occurred  over  a  period  of 
one  year.  Mercury  concentrations  in  water  were 
nearly  always  below  the  detection  limit  (  <  0.1 
microgram/L),  and  Hg  was  never  detected  in  sedi- 
ments in  the  Choupique  bayou  sediments.  All  spe- 
cies of  fish  in  this  study  contained  about  the  same 
Hg  load  of  0.25  mg/kg  (dry  weight).  The  meas- 
ured Hg  content  of  the  blue  crab  was  equal  to  the 


highest  fish  value--0.50  mg/kg  (for  ihe  bin 
fish).  A  demographic  plot  of  mean  Hg  cooc 
tions  in  surface  sediments  was  made  to  ch, 
distribution.  Undetectable  levels  of  Hg  in  Cal 
Lake  and  Lake  Charles  demonstrate  that  V 
not  been  transported  in  appreciable  amounti 
the  river  to  the  remainder  of  the  system.. 
Nooy-PTT) 
W89-07676 


BIOACCUMULATION  AND  IISSLh  Dl 
BUTION  OF  A  QUARTERNARY  AMMOl 
SURFACTANT  IN  THREE  AQUATIC  SPfe 

Lawrence  Livermore  National  Lab.,  CA.  En 

mental  Sciences  Div. 

For  primary  bibliographic  entry  see  Field  50 

W89-07678 


NICKEL  UPTAKE  AND  REGULATION 
COPPER-TOLERANT  DECAPOD,  CAMB 
BARTONI  (FABRICIUS)  (DECAPODA,  I 
TACEA), 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept. 

ology. 

M.  A.  Alikhan,  and  S.  Zia. 

Bulletin    of    Environmental    Contamination 

Toxicology  BECTA6,  Vol.  42,  No.  1,  p  9 

January  1989.  7  tab,  1 1  ref. 

Descriptors:  'Bioaccumulation,  'Nickel,  1 
analysis,  'Crayfish,  'Path  of  pollutants,  Laki 
capods,  Metabolism,  Canada,  Heavy  metals, 
ics,  Excretion,  Animal  tissues. 

Large  amounts  of  acid  forming  sulfur  dioxki 
heavy  metals,  including  nickel  are  contur 
being  released  into  the  environment  by  mini, 
smelting  operations  at  Sudbury,  Ontario,  C, 
As  a  consequence,  a  number  of  lakes  in  this 
have  become  acidic  and  metal  stressed.  The 
and  accumulation  of  nickel  by  various  tissu 
copper-tolerant  crayfish,  Cambarus  bartoni 
pod,  Crustacea),  was  monitored  for  4  week* 
laboratory  to  ascertain  the  dynamic  nature  (i 
pattern  in  time)  of  the  response  of  the  cray 
increased  levels  of  Ni.  Intermolt  adult  dei 
were  exposed  in  a  continuous-flow  system  t 
tions  of  0,  0.2,  0.4,  and  0.8  mg  Ni/L  for  4  wd 
general,  Ni  concentration  was  highest  in  gi 
alimentary  canal,  and  lowest  in  the  visceraj 
ever,  Ni  concentration  in  whole  crayfish , 
from  treatment  to  treatment  and  within  thfc 
sure  period.  Nickel  concentrations  in  gills,  1 
pancreas,  alimentary  canal,  and  abdominal  m 
as  well  as  in  the  whole  crayfish  showe 
related  fluctuations  in  various  treatments.  1' 
sion  analysis  of  the  data  on  nickel  tissue  con 
tions  of  whole  crayfish  as  a  function  of  e> 
time  suggested  that  the  crayfish  undergoes 
nite  cycle  of  2  weeks  of  active  nickel  uptak 
weeks  of  active  excretion  of  amounts  whict 
not  be  accommodated  in  various  tissues.  Tl 
vides  an  explanation  for  the  great  variab 
nickel  concentrations  individual  crayfish  foi 
single  sample.  (See  also  W89-07680)  (Ve^ 
PTT) 
W89-07679 


COPPER  UPTAKE  AND  REGULATION 
COPPER-TOLERANT  DECAPOD  CAM1 
BARTONI  (FABRICIUS)  (DECAPODA, 
TACEA), 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept 

ology. 

For  primary  bibliographic  entry  see  Field  5' 

W89-07680 


METAL  CONCENTRATIONS  IN 
OYSTER,  PINCTADA  RADIATA,  COLLI 
FROM  SAUDI  ARABIAN  COAST  OI 
ARABIAN  GULF, 

University  of  Petroleum  and  Minerals,  I 

(Saudi  Arabia).  Water  Resources  and  Envir 

Div. 

M.  Sadig,  and  I.  Alam. 

Bulletin    of    Environmental    Contaminatu 

Toxicology  BECTA6,  Vol.  42,  No.  1,  p  ' 

January  1989.  1  fig,  2  tab,  6  ref. 
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lors:  'Heavy  metals,  'Marine  environment, 
5,  'Marine  sediments,  'Bioaccumulation, 
n  Gulf,  'Path  of  pollutants,  Water  pollu- 
cts.  Cadmium,  Phosphorus,  Zinc. 

sbian  Gulf  is  a  shallow  semi-closed  water 
he  Saudi  Arabian  government  is  striving  to 
the  marine  environment  of  the  Gulf  and 
^missioned  several  studies  to  assess  the 
from  industrial  and  municipal  discharges, 
idy  reports  metal  concentrations  in  pearl 
collected  from  the  Saudi  Arabian  coastal 
'  the  Arabian  Gulf.  The  oysters  and  sedi- 
mples  were  collected  from  four  locations. 
ximum  concentrations  of  Ba,  Cr,  Fe,  Ni, 
in  sediment  samples  were  found  in  the 
ts  from  Station  1  which  was  considered 
y  clean.  In  the  oyster  tissue,  the  following 
vere  determined:  Al,  Ba,  Cd,  Cu,  Ca,  Fe, 
Mn,  Ni,  P,  Sr,  T,  V,  Zn.  From  the  results 
■tudy,  pearl  oysters  were  selectively  accu- 
;  Cd,  P,  and  Zn  in  their  soft  tissue.  (Ver- 
TT) 
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TOXICITY  OF  PAH  CONTAMINATED 
ENTS  TO  THE  ESTUARINE  FISH, 
OMUS  XANTHURUS, 

and  Mary  Coll.,  Gloucester  Point,  VA. 
Marine  Science. 

nary  bibliographic  entry  see  Field  5C. 
S85 


NTRATION  FACTORS  USED  IN  THE 
iMENT  OF  RADIATION  DOSE  TO 
MERS  OF  FISH:  A  REVIEW  OF  27  RA- 
CLIDES, 

Pacific  Northwest  Labs.,  Richland,  WA. 
DSton,  and  D.  C.  KJopfer. 
Physics  HLTPAO,  Vol.  55,  No.  5,  p  751- 
vember  1988.  14  tab,  75  ref.  DOE  Contract 
06-76RLO  1830. 

tors:  'Bioaccumulation,  'Fish,  'Radioiso- 
'Reviews,  'Population  exposure,  'Food 
Radioactivity  effects,  Path  of  pollutants, 
populations. 

ration  factors  (CFs)  for  27  radionuclides  in 
ind  freshwater  fish  were  reviewed,  as  were 
hat  may  influence  the  dose  commitment  to 
ulting  from  the  consumption  of  fish.  These 
nclude  environmental  partitioning,  ecolog- 
ihic  level  discrimination  and  specific  tissue 
lation  (trophism).  Our  recommendations 
:d  first  on  field  data  for  radioisotopes  of 
■ment;  second,  on  data  for  stable  elements 
ch  data  on  radioisotopes  are  lacking;  and 
l  the  potential  for  bioaccumulation,  which 
meed  most  by  the  established  biological 
nee  of  the  element  or  its  chemical  similari- 
"iologically  active  elements  in  the  same 
J  group.  Only  radionuclides  of  elements 
own  biological  functions  or  their  analogs 
late  to  significant  levels  in  fish  tissue.  The 
mental  data  that  exist  for  Cs,  Sr,  Co,  Fe, 
P,  Am,  Cm,  Np,  and  Pu  were  used  for 
CFs  based  on  water  quality  or  trophic 
f  fish.  Separate  CFs  have  been  listed  for 
ar  groups  of  fish  that  showed  a  high  pro- 
for  certain  radionuclides  to  accumulate  in 
higher  specific  activity  than  that  found  in 
Author's  abstract) 


ORING  OF  (131)1  IN  MILK  AND  RAIN 
<  IN  JAPAN  FOLLOWING  THE  REAC- 
CCIDENT  AT  CHERNOBYL  AND  ESTI- 
I    OF    HUMAN    THYROIDAL     DOSE 

ALENTS, 
Univ.  (Japan).  Radioisotope  Center  Medi- 

jzawa,  K.  Takata,  N.  Hamada,  Y.  Ogata, 

^ojima. 

Physics  HLTPAO,  Vol.  55,  No.  5,  p  773- 

vember  1988.  4  fig,  6  tab,  16  ref. 

tors:  'Iodine  radioisotopes,  'Population  ex- 
•Path  of  pollutants,  'Japan,  'Fallout, 
Chernobyl  fallout,  Rain,  Human  popula- 

adioactivity  effects,  Radioisotopes. 


Iodine-131  in  milk  and  in  rain  water  in  Nagoya, 
Japan,  (a  location  8000  km  from  Chernobyl)  was 
monitored  between  May  and  July  1986.  The  (131)1 
concentration  in  rain  water  ranged  from  43. 1  Bq/L 
on  4  May  to  15  mBq/L  on  12  July,  and  that  in  milk 
ranged  from  21.8  Bq/L  on  19  May  to  11  mBq/L 
on  14  July.  Iodine-131  concentrations  in  milk  were 
estimated  to  be  4  to  6  times  greater  than  those  in 
rain  water  during  the  first  few  weeks  after  the 
accident.  Both  concentrations  decreased  with  ap- 
proximately the  same  effective  half-life  of  5.9  +  /- 
0.3  d  for  rain  water  and  5.0  +  /-0.2  d  for  milk.  The 
(131)1  concentration  in  milk  sold  in  markets  varied 
from  diary  to  dairy  and  ranged  from  0.07  to  0.2 
times  that  in  fresh  milk.  The  maximum  thyroidal 
dose  equivalents  estimated  for  an  adult  man  and  for 
a  baby  were  far  lower  than  the  population  annual 
dose  equivalent  to  the  thyroid  from  natural  radi- 
ation. (Author's  abstract) 
W89-07689 


TREATMENT  OF  SEASONAL  PESTICIDES  IN 
SURFACE  WATERS, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

For  primary   bibliographic   entry   see   Field    5D. 

W89-07691 


KINETICS  OF  AQUEOUS  PHASE  REACTIONS 
OF  THE  S04(-)  RADICAL  WITH  POTENTIAL 
IMPORTANCE  IN  CLOUD  CHEMISTRY, 

Georgia  Tech  Research  Inst.,  Atlanta.  Molecular 
Sciences  Branch. 

P.  H.  Wine,  Y.  Tang,  R.  P.  Thorn,  and  J.  R.  Wells. 
Journal  of  Geophysical  Research  (D)  Atmospheres 
JGRDE3,  Vol.  94,  No.  1,  p  1085-1094,  January  20, 
1989.  3  fig,  3  tab,  42  ref.  Electric  Power  Research 
Institute  Contract  RP2023-6. 

Descriptors:  'Acid  rain,  'Path  of  pollutants,  'Ki- 
netics, 'Chemical  reactions,  'Sulfates,  'Anions, 
•Cloud  chemistry,  Clouds,  Adsorption,  Sulfonates, 
Oxidation. 

A  laser  flash  photolysis/long  path  adsorption  tech- 
nique has  been  employed  to  study  at  298  K  the 
kinetics  of  aqueous  phase  reactions  of  the  S04(-) 
radical  with  a  number  of  species  commonly  found 
in  cloud  water.  Much  lower  radical  concentrations 
were  employed  than  in  all  previous  direct  studies 
of  S04(-)  reaction  kinetics.  In  the  zero  ionic 
strength  limit,  rate  coefficients  for  S04(-)  reactions 
with  the  anions  HS03(-),  Cl(  ),  N02(-),  HCOO(-), 
and  (CH3)COO(-)  are  found  to  be  7.5-,  2.6-,  9.8-, 
and  1.1 -times  10  to  the  eighth  power/M/s,  and  3.7 
times  ten  to  the  sixth  power/M/s,  respectively. 
Rate  coefficients  for  S03(-)  reactions  with  the 
neutral  species  H202,  (CH3)OH,  HCOOH,  and 
(CH3)COOH  are  found  to  be  1.2  times  ten  to  the 
seventh  power,  8,800,000,  460,000,  and  14,000/M/ 
s,  respectively.  For  many  of  the  reactions  studied, 
agreement  with  previously  reported  rate  data  is 
poor.  Of  particular  importance  for  cloud  chemistry 
is  the  fact  that  the  S04(-)  +  HS03(-)  reaction 
proceeds  more  slowly  than  previously  believed, 
while  the  S04(-)  +  Cl(-)  reaction  is  somewhat 
faster  than  previously  thought.  Incorporation  of 
these  results  into  cloud  chemistry  models  should 
reduce  the  calculated  efficiency  of  free  radical 
chain  reactions  as  an  oxidation  mechanism  for 
Sulfur(IV).  (Author's  abstract) 
W89-07705 


EVAPOTRANSPIRATION  FROM  A  SALIX 
AQUATICA  PLANTATION  AT  A  SANITARY 
LANDFILL, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

For  primary   bibliographic   entry   see   Field   2D. 

W89-07714 


QUALITY  OF  REFUSE,  GAS  AND  WATER  AT 
A  SANITARY  LANDFILL, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

M.  Ettala,  P.  Rahkonen,  V.  Kitunen,  O.  Valo,  and 

M.  Salkinoja-Salonen. 

Aqua  Fennica  AQFEDI,  Vol.  18,  No.  1,  p  15-28, 

1988.  2  fig.  11  tab,  39  ref. 


Sources  Of  Pollution — Group  5B 

Descriptors:  'Sanitary  landfills,  'Groundwater 
pollution,  'Leachates,  'Degradation,  'Methane, 
'Fate  of  Pollutants,  Gas,  Water,  Refuse,  Finland. 

The  quality  of  the  refuse,  gas,  leachate  and  water 
in  the  refuse  was  examined  at  five  sanitary  landfills 
in  southern  Finland.  The  methane  contents  of  the 
gas  were  low,  22%  vol.  The  moisture  content  and 
organic  matter  fraction  of  the  refuse  were  lower 
than  the  optimum  for  the  methanogenic  phase, 
which  can  be  attributed  to  the  use  of  too  much 
covering  soil.  The  concentration  of  chlorinated 
hydrocarbons  in  the  gas  was  well  below  the 
threshold  limit  value.  The  leachate  should  be  ana- 
lyzed for  estimates  of  the  pollutant  load  on  the 
receiving  waters.  The  quality  of  the  water  in  the 
refuse  indicates  the  degradation  stage  of  the  refuse 
and  reveals  sources  of  groundwater  pollution. 
Refuse  samples  should  be  taken  when  observation 
tubes  are  installed.  (Author's  abstract) 
W89-07715 


LEVELS  OF  SOME  IMPORTANT  ELEMENTS 
IN  DRINKING  WATER  OF  BAGHDAD  CITY, 

Biological  Research  Center,  Baghdad  (Iraq). 
M.  S.  H.  Khorshid. 

Journal  of  Biological  Science  Research  (Baghdad) 
JBSREF,  Vol.  19  (Suppl),  p  923-934,  November 
1988.  1  fig,  2  tab,  26  ref. 

Descriptors:  'Drinking  water,  'Heavy  metals, 
'Fate  of  Pollutants,  'Municipal  water,  'Hardness, 
Aquatic  plants,  Water  pollution,  Iraq. 

Tap  water  of  Baghdad  was  studied  for  its  total 
hardness  (TH),  Ca,  Mg,  Na,  K,  CI,  Zn,  Pb,  Cd  and 
Cu  concentrations.  Significant  statistical  variations 
in  the  concentrations  of  these  ions  existed  in  the 
water  collected  from  various  locations  in  Baghdad, 
which  revealed  the  influence  of  water  plants  and 
distribution  systems  on  water  properties.  As  a 
result  of  these  variations,  different  water  groups 
were  formed.  However,  the  concentrations  of 
these  ions  still  lie  within  permissible  limits  for 
drinking  purposes  except  for  Ca  and  sometimes  for 
Mg,  TH  and  Pb  within  certain  locations.  (Author's 
abstract) 
W89-07722 


METAL  SPECIFICITIES  ON  INDUCTION  AND 
BINDING  AFFINITIES  OF  HEAVY  METAL- 
BINDING  COMPLEXES  IN  WATER  HYA- 
CINTH ROOT  TISSUES, 

Kagawa  Univ.,  Takamatsu  (Japan).  Lab.  of  Food 

Hygienics. 

M.  Fujita,  and  K.  Nakano. 

Agricultural  and  Biological  Chemistry  ABCHA6, 

Vol.  52,  No.  9,  p  2335-2336,  September  1988.  2  tab, 

15  ref. 

Descriptors:  'Metal  complexes,  'Water  hyacinths, 
'Cadmium,  'Bioaccumulation,  'Path  of  pollutants, 
'Water  pollution,  'Heavy  metals,  'Plant  tissues, 
Roots,  Plant  physiology,  Chemical  analysis,  Che- 
lating agents,  Toxicity,  Metabolism,  Zinc. 

The  induction  of  heavy-metal-binding  complexes 
in  water  hyacinth  tissues  was  studied  to  determine 
whether  or  not  these  complexes  are  specific  to  Cd. 
Plants  were  grown  in  media  containing  various 
kinds  of  heavy  metals  and  each  tissue  extract  was 
applied  to  a  Sephadex  G-50  column.  The  metal 
specificities  on  induction  and  binding  affinities  of 
heavy  metal-binding  complexes,  constructed  with 
cadystin  peptides  and/or  phtychelatins,  in  the  root 
tissues  of  water  hyacinth  are  extremely  specific  to 
Cd.  The  complexes  might  not  be  important  for  the 
metabolism  of  Zn,  differing  from  the  case  of  mam- 
malian metallothioneins.  The  formation  of  a  heavy 
metal-binding  complex  might  play  a  role  in  the 
suppression  of  the  diffusion  of  the  heavy  metal 
among  tissues  and/or  organs.  (Brock-PTT) 
W89-07737 


DECOUPLING  OF  HYDROCARBONS  AND 
FATTY  ACIDS  IN  THE  DISSOLVED  AND  PAR- 
TICULATE WATER  PHASES  OF  A  DELTAIC 
ENVIRONMENT, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 
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Group  5B — Sources  Of  Pollution 

(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 

W89-07743 


RELATIONSHIP  BETWEEN  SEDIMENT  AND 
FECAL  COLIFORM  LEVELS  IN  A  PUGET 
SOUND  ESTUARY, 

Kitsap  County  Health  Dept.,  Bremerton,  WA. 
P.  H.  Struck. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 
50,  No.  7,  p  403-407,  July/August  1988.  7  fig,  4 
tab,  7  ref. 

Descriptors:  *  Estuaries,  *Coliforms,  •Bacteria, 
♦Water  pollution  sources,  *Sediments,  Rainfall, 
Aquaculture,  Stream  sediments,  Turbidity,  Shell- 
fish farming. 

Non-point  source  fecal  coliform  (FC)  contamina- 
tion has  forced  the  closure  of  six  commercial  shell- 
fish growing  areas  in  Puget  Sound.  Burley  Lagoon 
and  Minter  Bay  were  closed  to  the  commercial 
harvest  of  oysters  in  1978.  Previous  work  in  the 
Burley/Minter  area  identified  the  primary  sources 
of  fecal  coliform  (FC)  contamination  as  failing  on- 
site  wastewater  disposal  systems  and  small,  non- 
commercial farms.  However,  water  sampling  car- 
ried out  after  identification  and  repair  of  22  failing 
septic  systems  within  the  watershed,  and  an  eval- 
uation of  several  small  farm  improvement  projects, 
indicated  that  a  significant  source  of  fecal  coliform 
was  not  being  addressed  adequately.  Sediment 
samples  collected  from  the  primary  stream  dis- 
charging into  the  shellfish  producing  area  aver- 
aged over  100,  FC/lOOml.  Subsequent  laboratory 
efforts  showed  that  fecal  coliform  had  become 
acclimated  to  the  freshwater  stream  environment 
and  were  reproducing.  A  correlation  analysis  of 
fecal  coliform  levels  in  area  streams  with  respect  to 
rainfall  showed  a  significant  relationship  between 
fluctuations  in  rainfall,  concentrations  of  fecal  coli- 
form in  the  water  column,  concentrations  of  fecal 
in  stream  sediments  and  turbidity.  (Author's  ab- 
stract) 
W89-07745 


MUNICIPAL  WASTEWATER  SLUDGE:  THE 
POTENTIAL  PUBLIC  HEALTH  IMPACTS  OF 
COMMON  PATHOGENS, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-07746 


STOCHASTIC  ANALYSIS  OF  NONSTATION- 
ARY  SUBSURFACE  SOLUTE  TRANSPORT:  1. 
UNCONDITIONAL  MOMENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07758 


EPISODIC  RESPONSE  OF  ALUMINUM 
CHEMISTRY  IN  AN  ACID-SENSITIVE  MAS- 
SACHUSETTS STREAM, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
D.  C.  McAvoy. 

Water  Resources  Research  WRERAO,  Vol.  25, 
No.  2,  p  233-240,  February  1989.  6  fig,  3  tab,  42 
ref.  Massachusetts  Division  of  Water  Pollution 
Control  project  83-86-B. 

Descriptors:  *Water  pollution  sources,  *Air  pollu- 
tion effects,  *Acid  rain  effects,  *Catchment  areas, 
•Acid  streams,  'Aluminum,  'Path  of  pollutants, 
•Massachusetts,  Fish,  Toxicity,  Rainfall,  Cations, 
Anions,   Organic   acids,   West   Wachusett   Brook. 

A  field  investigation  was  conducted  to  evaluate 
factors  that  regulate  episodic  variations  of  Al 
chemistry  in  an  acid-sensitive  Massachusetts  catch- 
ment. Stream  water  was  collected  from  an  upland 
subcatchment,  a  wetland  subcatchment,  and  below 
(he  confluence  of  these  two  drainage  areas  in  the 
West  Wachusett  Brook  at  6  hour  intervals  during 
the  first  2  weeks  of  November  1985.  All  major 
solutes  and  three  Al  fractions  were  analyzed. 
During  the  monitoring  period,  two  different  rain- 
fall  events   of  contrasting   origin   (i.e.,   a  coastal 


storm  and  an  inland  storm)  occurred.  Rainfall 
volume,  intensity,  and  duration  were  important 
factors  regulating  short-term  acidification  of  this 
stream.  Ion  exchange  processes  rather  than  mineral 
phase  solubility  appear  to  control  stream  water  Al 
concentration  during  high-flow  periods.  The  epi- 
sodic acidification  and  subsequent  release  of  Al  in 
the  upland  stream  were  associated  with  a  decrease 
in  basic  cations.  In  contrast,  Al  chemistry  from  the 
wetland  drainage  was  regulated  by  the  release  of 
organic  acids  which  served  as  mobile  anions  and 
were  responsible  for  chelating  and  transporting  Al. 
Chemical  equilibrium  calculations  showed  that 
waters  draining  the  upland  subcatchment  were  po- 
tentially toxic  to  fish  during  high-flow  periods 
whereas  the  wetland  stream  exhibited  minimal  po- 
tential for  Al  toxicity.  (Author's  abstract) 
W89-07759 


ANALYTICAL  SOLUTIONS  FOR  CONVEC- 
TIVE-DISPERSIVE  TRANSPORT  IN  CON- 
FINED AQUIFERS  WITH  DIFFERENT  INI- 
TIAL AND  BOUNDARY  CONDITIONS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-07760 


SPATIAL  MOMENT  ANALYSIS  OF  THE 
TRANSPORT  OF  KINETICALLY  ADSORBING 
SOLUTES  THROUGH  STRATIFIED 

AQUIFERS, 

Illinois    Univ.    at    Urbana-Champaign.    Newmark 

Civil  Engineering  Lab. 

A.  J.  Valocchi. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  2,  p  272-279,  February  1989.  2  fig,  32  ref.  NSF 

grant  ECE-84-18644  and  USGS  grant  14-08-001- 

G1299. 

Descriptors:  *Stratification,  *Aquifers,  *Solute 
transport,  *Path  of  pollutants,  *Fate  of  pollutants, 
•Adsorption,  *Interstitial  water,  •Mathematical 
models,  Spatial  moment  analysis,  Plumes,  Tracers. 

Adsorption  reactions  are  one  of  the  most  important 
processes  governing  the  fate  of  many  organic  and 
inorganic  pollutants.  Spatial  moment  analysis  is 
used  to  study  the  asymptotic,  long-time  behavior 
of  the  depth-averaged  solute  plume  for  transport  in 
a  perfectly  stratified  aquifer.  The  solute  is  assumed 
to  adsorb  onto  the  aquifer  solids  according  to  a 
first-order  reversible  kinetic  rate  law;  steady,  uni- 
directional horizontal  flow  is  assumed  with  arbi- 
trary vertical  variation  in  pore  water  velocity, 
dispersion  coefficients,  and  adsorption  reaction  pa- 
rameters. General  formulas  are  derived  to  calcu- 
late the  effective  dispersion  coefficient  governing 
the  transport  of  the  depth-averaged  plume.  The 
results  demonstrate  that  overall  longitudinal 
spreading  of  the  plume  results  from  three  distinct 
factors:  local  Darcy  scale  longitudinal  dispersion, 
vertical  variations  in  the  pore  water  velocity  and 
retardation  factor,  and  adsorption  kinetics.  For  the 
example  of  a  two-layer  aquifer,  a  simple  nonequili- 
brium  index  is  derived  which  shows  that  deviations 
from  local  equilibrium  diminish  as  the  degree  of 
heterogeneity  of  the  retarded  pore  water  velocity 
increases.  It  is  also  demonstrated  that  enhanced 
plume  spreading  can  be  caused  by  negative  corre- 
lation between  the  vertically  varying  pore  water 
velocity  and  retardation  factor  in  addition  to  slow 
adsorption  kinetics.  Thus  great  caution  is  warrant- 
ed in  interpreting  the  results  of  field  scale  reactive 
tracer  experiments.  (Author's  abstract) 
W89-07762 


LEACHING  OF  CONVERSION  PRODUCTS  OF 
(C14)BUTURON  FROM  SOIL  DURING  12 
YEARS  AFTER  APPLICATION, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 

Inst,  fuer  Oekologische  Chemie. 

D.  Reiml,  I.  Scheunert,  and  F.  Korte. 

Journal    of    Agricultural    and    Food    Chemistry 

JAFCAU,   Vol.   37,  No.    1,  p  244-248,  January/ 

February  1989.  1  fig,  3  tab,  21  ref. 

Descriptors:  •Pollutant  identification,  •  Pesticides, 
•Herbicides,  *Buturon,  *Soil,  *Leachates,  *Fate  of 


pollutants,  Carbon  radioisotope 

raphy,  Mass  spectrometry,  Agricultural  i 

Radioactive  tracers. 

C14-labeled  buturon  (N-(4-chloroph 
methyl-N'-isobutynylurea)  was  applied  to 
and  soil  in  lysimeters  under  outdoor  conditio!  1 
one  approach,  labeling  was  uniformly  in  thel 
application  was  in  two  successive  years  (2.9M 
ha  each).  In  a  second  approach,  labeling  wa»i] 
N'-methyl  group;  application  was  once  (2  kgl 
Leached  water  containing  radioactivity  wan 
lected  for  12  years.  In  water  from  the  expert 
with  ring-labeled  (C14)buturon,  C14  calculat  j 
buturon  after  12  years  amounted  to  2.14%  of] 
C14  applied,  with  a  concentration  peak  ill 
second  year.  After  12  years,  the  radioactivij 
water  comprised  4-cloroaniline,  methyl  I 
chlorophenyljcarbamate,  and  conjugated  4-ci 
oaniline,  as  identified  by  gas  chromatography/J 
spectrometry.  In  water  from  the  experiment  j 
(N'-methyl-C14)buturon,  C14  after  12  yeart| 
1.66%  of  C14  applied,  with  decreasing  lean 
rates  after  6  years.  No  chlorinated  radioai 
products  were  detected,  indicating  that  thn 
methyl  group  was  incorporated  into  natural 
stances.  (Author's  abstract) 
W  89-07771 


ENVIRONMENTAL  PHOTOCHEMISTRY 
PCDDS:  2.  QUANTUM  YIELDS  OF  J 
DIRECT  PHOTOTRANSFORMATION  1 
1,2,3,7-TETRA-,  1,3,6,8-TETRA-,  lA3,4,t 
HEPTA-,  AND  1,2,3,4,6,7,8,9-OCTACHLOR  I 
BENZO-P-DIOXIN  IN  AQUEOUS  ACETi 
TRILE  AND  THEm  SUNLIGHT  HALF-Lll 
Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Scj 
G.  G.  Choudhry,  and  G.  R.  B.  Webster. 
Journal  of  Agricultural  and  Food  Cher: 
JAFCAU,  Vol.  37,  No.  1,  p  254-261,  Jan' 
February  1989.  8  fig,  5  tab,  36  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  *Di  I 
•Photochemistry,  *Fate  of  pollutants,  Carbci 
dioisotopes,  Pond  water,  Radioactive  tracers. 

Photochemistry  of  four  polychlorodibenzo-p : 
ins  (PCDDs),  namely  1,2,3,7-tetrachlorodiber- 
dioxin  (1,2,3,7-T4CDD),  1,3,6,8-T4< 

1,2,3,4,6,7,8-H7CDD,  and  l,2,3,4,6,7,8,9-08(' 
in  water-acetonitrile  (2:3,  v/v)  was  investiga 
313  nm;  the  quantum  yields  for  the  direct  fl 
transformation  of  the  candidate  PCDD  isom 
these  solvents  were  (5.42  +or-0.42)  X  .0001,. 
+  or-0.14)  X  .001,  (1.53  +or-0.17)  X  .OOOOli 
(2.26  +or-0.33)  X  .00001,  respectively.  » 
quantum  yields  and  the  measured  absorption  i 
tra  together  with  solar  intensity  data  availa 
the  literature  were  utilized  to  estimate  the  i 
sunlight  (environmental)  phototransformation 
order  rate  constants  of  these  PCDD  congen 
water  under  conditions  of  variable  sunlight  it 
ty  during  various  seasons;  the  correspondingf 
lives  were  also  determined.  In  summer,  1 1 
midday,  midseason  half-lives  for  the  direct  j 
transformation  of  1,2,3,7-T4CDD,  1,3,6,8-T4<« 
1,2,3,4,6,7,8-H7CDD,  and  08CDD  near  th 
face  of  water  bodies  at  40  north  latitude  wo 
1.8  +or-0.1,  0.31  +or-0.02,  47  -t-or-5,  and  18 
3  days,  respectively,  time  being  expressed  in 
of  24-h  day.  The  experimentally  determine*  < 
light  photolysis  half-life  of  C14-labeled  li 
T4CDD  in  pond  water  was  3.5  days.  (Aio 
abstract) 
W89-07772 


DISTRIBUTION  OF  CS137,  BI207  AND  I 
IN  SAGAMI  BAY  MARINE  SEDIMENT! 
JAPANESE), 

Tokai  Regional  Fisheries  Research  Lab.,    < 

(Japan). 

E.  Suzuki,  and  K.  Kusunoki. 

Bulletin  of  the  Tokai  Regional  Fisheries  Re  j 

Laboratories,  No.  125,  p  59-68,  March  19881 

2  tab,  10  ref.  English  summary. 

Descriptors:  'Water  pollution  sources,  *T  < 
•Sagami  Bay,  *Japan,  *Cesium  radioiscF 
•Lead  radioisotopes,  'Bismuth  radioiscf 
•Marine  sediments,  'Sedimentation  rates. 
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Concentrations  of  two  artificial  radionuclides 
I  and  Bi207  and  a  natural  radionuclide  Pb210 
measured  in  10  deep  marine  sediment  samples 
l;ami  Bay  collected  from  1983-86.  The  verti- 
lOfiles  were  classified  into  two  types,  one  in 
1  the  highest  content  was  found  in  the  surface 
i  and  where  the  content  sharply  decreased 
iward,  and  one  in  which  the  content  slowly 
ised  downward  from  the  surface,  a  maximum 
lit  in  the  6-8  or  8-10  cm  layer  and  a  relatively 
(decrease  in  the  deeper  layer.  In  the  upper  4 
|:m  layer  layers  of  samples  where  the  maxi- 
jcontent  existed  in  the  subsurface  layer  almost 
i>nt  Pb210  values  were  observed,  probably  a 
i  of  bioturbation.  The  sedimentation  rates  cal- 

!d  from  excess  Pb210  values  varied  from 
to  0.32  g/sq  cm/y,  and  their  values  were 
I  equal  to  the  level  of  shallow  waters  such  as 
b  Bay  or  Osaka  Bay.  The  amounts  of  Csl37 
:  mlated  in  sediments  were  estimated  from  0.26 
5  pCi/sq  cm,  and  Bi207  from  0.12  to  1.39 
iq  cm.  The  difference  of  these  amounts  among 
tis  could  not  be  explained  only  from  average 
size  of  sediment  and  sedimentation  rate,  by 
Uy  from  some  unknown  factor  brought  from 
5  Bay.  (Author's  abstract) 
1)7778 


CULTURAL    DRAINAGE   WATER -HOW 
|JLD  IT  BE  REGULATED  IN  CALIFOR- 

I  Preservation  Association,  Fresno,  CA. 
primary  bibliographic  entry  see  Field   5G. 
57789 


NATION-INDUCED     CONTAMINATION: 
REAL  A  PROBLEM, 

rtment  of  the  Interior,  Washington,  DC. 

penoo. 

lal  of  Irrigation  and  Drainage  Engineering 

DH,  Vol.  115,  No.  1,  p  9-20,  February  1989. 

1 1  ref,  4  append. 

iptors:  'Agricultural  runoff,  'Irrigation  ef- 
•Water  quality,  'Water  pollution  effects, 
tern  United  States,  Selenium,  Environmental 
Is,  Ecological  effects,  Fish,  Wildlife,  Bottom 
ents,  Path  of  pollutants,  Heavy  metals. 

Jepartment  of  the  Interior  has  embarked  on  a 
of  reconnaissance-level  investigations 
ghout  the  Western  United  States  to  identify, 
ate,  and  respond  to  irrigation-induced  water 
iy  problems.  A  series  of  water,  sediment,  and 
ideal  samples  are  being  analyzed  for  17  inor- 
constituents  and  a  number  of  pesticides, 
ieen  studies  in  13  states  have  been  undertaken, 
i  have  been  completed  to  date.  Results  of  the 
!  studies  that  have  been  completed  are  pre- 
jl  and  compared  to  baselines,  standards,  crite- 
Ind  other  guidelines  helpful  for  assessing  the 
|tial  of  observed  constituent  concentrations  in 
.  bottom  sediment,  and  biota,  to  result  in 
lological  harm  to  fish,  wildlife,  or  humans, 
al  observations  about  the  nature  of  irrigation- 
ed  contamination  problems  were  made  based 
'  the  evaluation  process  described.  Selenium 
inost  commonly  found  at  elevated  concentra- 
i  in  wetland  ecological  systems  receiving  irri- 
n  drainage  water.  Concentrations  of  analytes 
li  widely  on  a  spatial  basis  in  all  environmen- 
iedia  sampled,  suggesting  that  irrigation-in- 
1  contamination  problems  are  likely  to  be 
site-specific.  Closed  watersheds  are  most 
to  exhibit  symptoms  of  irrigation-induced 
mination.  Certain  hydrologic  and  geochemi- 
laracteristics  can  serve  as  indicators  of  poten- 
roblems  with  irrigation  drainage.  These  initial 
i  indicate  that  a  new  environmental  problem 
'jor  proportions  does  not  exist,  but  that  some 
!Kd  problems  of  significant  magnitude  do 
and  should  be  addressed.  (Geieer-PTT) 
07790 


JJJUM  IN  AGRICULTURAL  DRAINAGE: 
NTIAL  NUTRIENT  OR  TOXIC  THREAT, 

and  Wildlife  Service,  Sacramento,  CA. 

Moore. 

|al  of  Irrigation  and   Drainage  Engineering 

OH,  Vol.  115,  No.  1,  p  21-28,  February  1989. 


1  fig,  15  ref. 

Descriptors:  'Selenium,  'California,  'San  Joaquin 
Valley,  'Irrigation  effects,  'Agricultural  runoff, 
'Water  pollution  effects,  'Wildlife,  Ecological  ef- 
fects. Birds,  Fish,  Environmental  effects,  Toxicity, 
Hazardous  wastes,  Nutrients. 

The  essential  nutrient  selenium  is  believed  respon- 
sible for  numerous  deformities,  reproductive  fail- 
ures, and  deaths  of  migratory  birds  at  Kesterson 
Reservoir  in  California's  San  Joaquin  Valley. 
Wildlife  problems  at  the  reservoir  appeared  only  a 
few  years  after  the  area  began  receiving  selenium- 
laden  subsurface  drainage  water  from  less  than 
42,000  acres  (17,000  ha)  of  irrigated  agricultural 
land  on  the  west  side  of  the  valley.  Although 
substantially  reduced  in  acreage  from  their  historic 
extent,  the  valley's  wetland  habitats  continue  to 
satisfy  the  wintering  and  migratory  needs  of  sub- 
stantial populations  of  Pacific  Flyway  migratory 
birds.  Remnant  anadromous  fish  populations  strug- 
gle to  survive  the  inadequate  flows  and  low  water 
quality  of  the  valley's  riverine  habitats.  It  is  esti- 
mated that  in  order  to  sustain  intensively  managed, 
irrigated  agriculture  and  associated  high  levels  of 
crop  production,  more  than  1,000,000  acres 
(405,000  ha)  of  land  on  the  west  side  of  the  valley 
must  eventually  be  drained.  Unless  extraordinary 
measures  are  taken,  the  potential  is  great  for  con- 
taminated agricultural  drainage  to  further  harm 
fish  and  wildlife  resources  of  the  San  Joaquin 
Valley.  (Author's  abstract) 
W89-07791 


SELENIUM  IN  ARID  AND  SEMIARID  SOILS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

R.  G.  Burau. 

Journal  of  Irrigation  and   Drainage  Engineering 

JIDEDH,  Vol.  115,  No.  1,  p  42-47,  February  1989. 

14  ref. 

Descriptors:  'Water  chemistry,  'Selenium,  'Arid 
lands,  'Semiarid  lands,  'Soil  contamination,  'Path 
of  pollutants,  'Geochemistry,  Food  chains,  Soil- 
water-plant  relationships,  Leaching,  Salts,  Hydro- 
gen ion  concentration,  Toxicity,  Fate  of  pollutants, 
Adsorption,  Bioaccumulation. 

Selenium  is  an  essential  element  for  many  life 
forms  but  can  cause  toxicity  when  present  at  high 
levels  in  animal  diets.  The  chemistry  and  particu- 
larly the  geochemistry  of  selenium  is  similar  to  that 
of  sulfur.  Selenate,  the  selenium  analog  of  sulfate, 
is  the  key  to  understanding  selenium  toxicity  in 
arid  and  semiarid  areas.  Selenate  salts  of  calcium, 
magnesium,  sodium,  and  potassium  are  generally 
more  soluble  than  those  of  sulfate.  Also,  selenate  is 
not  significantly  adsorbed  in  neutral  and  alkaline 
soils  (a  common  characteristic  of  arid  and  semiarid 
soils).  Therefore,  selenate  is  highly  mobile,  causing 
it  to  be  transferred  readily  from  place  to  place 
dissolved  in  water,  where  it  also  enters  biological 
food  webs  by  plant  uptake.  Within  plants  (includ- 
ing phytoplankta  in  surface  water),  selenium  is 
incorporated  into  organic  compounds  by  forming 
C-Se  bonds.  Three  other  factors  that  control  sele- 
nium in  soil-water-plant  systems  are  soil  parent 
material  (sedimentary  rocks  are  generally  higher  in 
selenium),  pH  (the  more  soluble  selenate  is  favored 
at  high  pH),  and  rainfall  (higher  rainfall  can  de- 
plete the  soil  of  selenium  by  leaching).  (Author's 
abstract) 
W89-07793 


RECOVERY  OF  N15-LABELLED  FERTILIZER 
IN  CROPS,  DRAINAGE  WATER  AND  SOIL 
USING  MONOLITH  LYSIMETERS  IN  SOUTH- 
EAST NIGERIA, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

A.  C.  B.  M.  Van  der  Kruijs,  M.  T.  F.  Wong,  A.  S. 

R.  Juo,  and  A.  Wild. 

Journal  of  Soil  Science  JSSCAH,  Vol.  39,  No.  4,  p 

483-492,  December  1988.  7  tab,  19  ref. 

Descriptors:  'Nitrogen,  'Lysimeters,  'Nigeria, 
'Fertilizers,  'Path  of  pollutants,  Leachates,  Agri- 
cultural runoff,  Denitrification,  Fate  of  pollutants. 
Radioactive  tracers. 


Sources  Of  Pollution — Group  5B 

Labelled  urea  was  applied  to  monolith  lysimeters 
in  the  first  year  of  a  two-year  experiment  at  Onne 
in  southeast  Nigeria  to  provide  a  more  accurate 
means  of  tracing  the  movement  of  nitrogen  from 
soil  to  crops  and  drainage  water.  The  difference 
between  the  amount  of  N15  applied  and  that  re- 
covered in  the  crops,  drainage  water  and  soil  pro- 
vides an  indirect  estimate  of  gaseous  loss  which, 
under  the  conditions  of  the  experiment,  can  be 
attributed  to  denitrification.  On  eight  lysimeters 
maize  and  rice  were  grown  in  each  of  the  two 
years.  Four  lysimeters  were  similarly  cropped  in 
the  second  year  after  being  uncropped  in  the  first 
year.  Measurements  were  made  over  the  two-year 
period  of  labelled  and  unlabelled  mineral  nitrogen 
in  the  drainage  water,  and  labelled  and  unlabelled 
nitrogen  in  the  crops.  At  the  end  of  the  experi- 
ment, weeds  and  the  soil  were  also  analyzed  for 
labelled  and  unlabelled  nitrogen.  The  total  recov- 
ery of  N15  in  crop,  soil  and  leachate  varied  be- 
tween 70  and  93%.  It  was  lowest  when  applied  to 
the  second  season  rice  crop,  which  recovered  only 
15%,  and  highest  when  it  was  leached  in  the  first 
year  or  was  taken  up  by  the  maize  crop.  The 
highest  crop  uptake  was  31%.  The  results  indicate 
that,  depending  on  the  treatment,  between  10  and 
30%  of  the  N15  was  immobilized  in  the  soil.  Lysi- 
meters cropped  in  the  first  year  lost  between  22 
and  29%  of  the  N15  in  drainage  water,  and  be- 
tween 7  and  30%  was  lost  by  denitrification.  The 
accuracy  of  these  figures  is  discussed.  (Author's 
abstract) 
W89-07805 


EFFECT  OF  LIMING  AND  PHOSPHATE  AD- 
DITIONS ON  SULPHATE  LEACHING  IN 
SOILS, 

Massey  Univ.,  Palmerston  North  (New  Zealand). 

Fertilizer  and  Lime  Research  Centre. 

N.  S.  Bolan,  J.  K.  Syers,  R.  W.  Tillman,  and  D.  R. 

Scotter. 

Journal  of  Soil  Science  JSSCAH,  Vol.  39,  No.  4,  p 

493-504,  December  1988.  7  fig,  2  tab,  40  ref. 

Descriptors:  'Lime,  'Calcium  carbonate,  'Leach- 
ing, 'Sulfates,  'Path  of  pollutants,  Adsorption, 
Phosphates,  Fertilizers,  Ion  transport,  Leachates, 
Hydrogen  ion  concentration,  Soil  properties. 

The  effect  of  lime  (CaC03)  and  phosphate  addi- 
tions on  surface  charge  characteristics  and  their 
effect  on  the  leaching  of  sulfate  were  examined  for 
two  soils  (Patua  loam  and  Tokomaru  silt  loam) 
which  differed  in  their  adsorption  capacities  for 
sulfate.  Incubation  of  soils  with  either  CaC03  (0- 
600  mmol/kg)  or  phosphate  (0-208  mmol/kg)  re- 
sulted in  a  two-to-five-fold  increase  in  the  net 
negative  charge  and  a  similar  decrease  in  the  ad- 
sorption of  sulfate.  The  effect  of  either  lime  or 
phosphate  addition  on  both  the  surface  charge  and 
sulfate  adsorption  was  more  pronounced  for  the 
allophanic  Patua  soil  than  for  the  Tokomaru  soil 
containing  mainly  vermiculite.  In  a  column  experi- 
ment, liming  induced  the  leaching  of  sulfur  either 
by  the  desorption  of  adsorbed  sulfate  or  by  the 
mineralization  of  organic  sulfur.  During  a  miscible 
displacement  study,  addition  of  either  CaC03  or 
phosphate  resulted  in  an  early  breakthrough  of 
sulfate  in  the  leachate.  In  a  pulse  experiment,  in 
which  soils  were  incubated  with  sulfate  (3.12 
mmolAg)  for  1  week  and  subsequently  leached 
with  water,  more  added  sulfate  was  lost  in  the 
leachate  of  the  soils  previously  incubated  with 
either  CaC03  or  phosphate.  (Author's  abstract) 
W89-07806 


COMPUTER  SIMULATION  OF  DDT  DISTRI- 
BUTION IN  PALOS  VERDES  SHELF  SEDI- 
MENTS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 
and  Engineering  Mechanics. 
B.  E.  Logan,  J.  A.  Steele,  and  R.  G.  Arnold. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  115,  No.  1,  p  221-238,  February  1989.  5  fig,  4 
tab,  17  ref,  append. 

Descriptors:  *DDT,  'Fate  of  pollutants,  'Model 
studies,  'Computer  models.  Simulation  analysis, 
Sedimentation,  Marine  sediments,  Wastewater  dis- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

posal,  Water  pollution  sources,  Insecticides,  Los 
Angeles,  California. 

Prior  to  the  imposition  of  effective  source-control 
measures  in  1970,  large  quantities  of  DDT  were 
discharged  to  the  Los  Angeles  County  municipal 
sewer  system  and,  subsequently,  to  the  Pacific 
Ocean.  A  fraction  of  this  material  accumulated 
among  sediments  of  the  Palos  verdes  shelf.  While 
the  bulk  of  the  DDT  lies  10-40  cm  below  the 
sediment  surface,  its  fate  may  be  affected  by  future 
wastewater-treatment  decisions  at  the  Joint  Water 
Pollution  Control  Plant  (JWPCP),  Los  Angeles 
County's  385-mgd  treatment  plant.  To  assess  the 
impact  of  impending  JWPCP  secondary  treatment 
requirements  on  shelf  sediment  quality  (processes 
that  potentially  affect  the  distribution  of  chemical 
tracers  among  those  sediments,  including  back- 
ground sedimentation  rate),  contributions  from  ef- 
fluent-related solids,  sediment  mixing,  and  diffusive 
transport  were  incorporated  in  mathematical 
models.  Model  projections  of  surface-sediment 
quality  at  the  most  heavily  contaminated  sites  are 
sensitive  to  projected  effluent  solids  concentra- 
tions, and  thus  treatment-level  decisions  at 
JWPCP.  Full  secondary  treatment  projections  of 
surface-sediment-DDT  concentration  are  75% 
higher  than  those  corresponding  to  continuation  of 
present  treatment  practice.  (Author's  abstract) 
W89-07816 


DESIGN  AND  CONSTRUCTION  OF  LEACH- 
ING SYSTEMS  IN  FILL  BASED  ON  PERME- 
ABILITY, 

Lenard  Engineering,  Storrs,  CT. 

For  primary  bibliographic   entry  see   Field   5D. 
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NEW  METHODS  FOR  USING  DIATOMS  AND 
CHRYSOPHYTES  TO  INFER  PAST  PH  OF 
LOW-ALKALINITY  LAKES, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 

D.  F.  Charles,  and  J.  P.  Smol. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  6,  p  1451-1462,  November  1988.  6  fig,  2  tab,  27 

ref. 

Descriptors:  *Paleolimnology,  *Acid  rain  effects, 
•Diatoms,  'Chrysophyta,  "Hydrogen  ion  concen- 
tration, *Lakes,  'Alkalinity,  Lake  sediments,  Re- 
gression analysis,  Acidic  water,  Plankton,  Paleo- 
limnology,  Algae. 

Distributions  of  both  diatoms  and  chrysophytes 
(Mallomonadaceae)  are  clearly  correlated  with  pH 
in  low-alkalinity  lakes.  Their  siliceous  remains  are 
well  preserved  in  lake  sediments  and  have  been 
used  to  infer  long-  and  short-term  acidification 
trends.  Until  now,  however,  only  diatoms  have 
been  used  quantitatively.  New  methods  for  infer- 
ring past  pH  in  lake  water  using  diatoms  alone, 
chrysophytes  alone,  and  the  two  together  are  de- 
scribed. Equations  with  multiple  regression  analy- 
sis of  diatom  and  chrysophyte  assemblage  data  and 
pH  measurements  were  developed  for  47  Adiron- 
dack lakes  (pH  range  4.7-7.8).  Correlations  of 
measured  vs.  calculated  values  of  pH  yielded 
r(squared)  values  of  0.70-0.74  and  standard  errors 
of  0.13-0.35  pH  unit.  The  best  predictive  equations, 
especially  for  acidic  lakes  (pH  <5.5)  incorporate 
both  diatoms  and  chrysophytes.  Major  advantages 
of  using  chrysophytes  in  addition  to  diatoms  in 
paleoecological  studies  are  that  chrysophytes  are 
more  sensitive  at  lower  pH  values  (<5.0)  than 
diatoms,  are  nearly  all  planktonic,  represent  a  dif- 
ferent phycological  group,  can  be  counted  on  the 
same  slides  as  diatoms,  and  can  be  counted  faster 
because  there  are  fewer  taxa.  Stratigraphic  diatom 
and  chrysophyte  data  for  two  lake  sediment  cores 
are  used  to  evaluate  the  equations.  These  methods 
are  widely  applicable  in  studies  of  cultural  and 
natural  acidification  of  low-alkalinity  lakes  in  many 
regions  of  the  world.  (Author's  abstract) 
W89-07818 


ALKALINITY  GENERATION  IN  A  SOFT- 
WATER  LAKE:  WATERSHED  AND  IN-LAKE 
PROCESSES, 

Oeslerrcichische  Akademie  der  Wissenschaften, 
Vienna.  Inst,  fucr  Limnologie. 


For  primary  bibliographic  entry  see  Field  2H. 
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MICROBIAL  BIOGEOCHEMISTRY  AND  HE- 
TEROTROPHY  IN  SEDIMENTS  OF  A 
MARINE  HYDROCARBON  SEEP, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

J.  E.  Bauer,  P.  A.  Montagna,  R.  B.  Spies,  M.  C. 

Prieto,  and  D.  Hardin. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  6,  p  1493-1513,  November  1988.  12  fig,  6  tab, 

59  ref. 

Descriptors:  'Seeps,  *Oil  pollution,  'Microorga- 
nisms, 'Coastal  waters,  'Marine  sediments,  'Geo- 
chemistry, 'Hydrocarbons,  'Water  pollution  ef- 
fects, 'Alkalinity,  Path  of  pollutants,  Organic 
carbon,  Sulfates,  Sulfides,  Nitrogen,  Dissolved 
oxygen,  Diagenesis,  Marine  bacteria. 

Vertical  profiles  of  sediment  and  pore-water  con- 
stituents and  rates  of  microbially  mediated  geo- 
chemical  processes  were  determined  in  surficial 
sediments  (0-7-cm  depth)  of  three  stations  in  and 
around  Isla  Vista  hydrocarbon  seep  off  Santa  Bar- 
bara, California.  Measurements  were  made  of  pore- 
water  alkalinity  (total  and  carbonate),  pH,  Eh, 
dissolved  oxygen,  sulfate,  and  sulfide,  total  sedi- 
mentary organic  carbon  (TOC)  and  nitrogen, 
ATP,  sulfate  reduction  and  dark  bicarbonate 
uptake  and  incorporation,  and  oxygen  flux  across 
the  sediment-water  interface  in  benthic  chambers. 
In  general,  alkalinity,  pH,  sulfide,  TOC,  ATP  and 
all  rate  processes  were  greatest  in  sediments  of  that 
station  (A)  with  active  seepage  and  decreased  with 
increasing  distance  from  the  seep.  Sulfate  depletion 
and  extremely  low  Eh  values  occurred  in  station  A 
sediments.  At  a  station  (B)  with  lower  seepage 
rates  than  station  A,  sedimentary  and  pore-water 
constituents  and  rate  processes  were  intermediate 
to  those  measured  at  station  A  and  a  station  (C) 
without  seepage.  Pore-water  and  sedimentary  con- 
stituents as  well  as  oxygen  flux  were  strongly 
correlated  with  total  extractable  sedimentary  hy- 
drocarbons (TEH)  measured  at  each  station  and 
for  each  corresponding  depth  interval.  All  param- 
eters exhibited  seasonal  differences  that  may  have 
been  temperature-dependent.  The  greater  concen- 
trations of  TEH,  sulfide,  and  alkalinity  with  in- 
creasing sedimentary  depth  indicate  that  seep  sedi- 
ments are  a  source  of  these  constituents  to  the 
water  column  and  a  sink  for  02  and  S04(-).  The 
strong  heterotrophic,  and  possibly  chemoautotro- 
phic,  character  of  seep  sediments  resembles  that  of 
other  organically  enriched  systems.  The  diagenesis 
of  petroleum  hydrocarbons  is  a  function  of  the 
biogeochemical  patterns  and  microbial  heterotro- 
phic activities  in  surficial  sediments.  (Author's  ab- 
stract) 
W89-07821 


CYCLIC      ORGANOCHLORINES      IN      THE 
HERMIT    CRABS    PAGURUS    BERNHARDUS 
AND    P.    PUBESCENS    FROM   THE   NORTH 
SEA.   A  COMPARISON   BETWEEN   WINTER 
AND  EARLY  SUMMER  SITUATION, 
Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 
chemie  und  Lebensmittelschemie. 
R.  Knickmeyer,  and  H.  Steinhart. 
Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  22,  No.  3,  p  237-251,  October  1988.  21  fig,  2 
tab,  55  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Path  of 
pollutants,  'Seasonal  variation,  'Crabs,  'North 
Sea,  'Population  exposure,  Bioaccumulation,  Poly- 
chlorinated  biphenyls,  Phytoplankton,  Crusta- 
ceans, Food  chains.  Metabolism,  Distribution  pat- 
terns, Water  pollution  sources,  Sampling,  Uptake. 

The  body  burdens  of  5  cyclic  organochlorine  com- 
pounds were  determined  in  abdomens  of  Pagurus 
Bernhardus  and  P.  pubescens  from  the  North  Sea 
during  two  seasons.  The  seasonal  bioaccumulation 
of  the  sum  of  concentrations  of  24  individual  com- 
ponents is  influenced  by  the  substances  associated 
with  food  originated  from  the  spring  plankton 
bloom  and  the  resuspcnded  sediments  during  the 
winter.  The  patterns  of  individual  PCB  congeners 
depended  on  the  weight  of  the  abdomens,  and  the 


geographical  position  of  sampling.  In  offthor 
pies,  the  findings  indicated  a  relationship  be 
the  weight  of  the  abdomen  (roughly  the  ag 
the  bioconcentration  of  higher  chlorinated  b 
yls.  The  results  from  the  coastal  areas  demo 
ed  that  the  uptake  by  food  determines  the 
state  concentration  of  the  higher  congeners 
hermit  crab.  Pagurus  pubescens  probably  pen 
a  mixed-function  oxygenase  (MFO)-system 
ent  from  that  of  Pagurus  bernhardus  becau 
congeners  2,2',  3,3',  4,5,6'-heptachlorobi| 
(174)  and  2,2',  3,3',  4',  5,6'hepatachlorobi| 
(177)  were  absent  in  all  samples  of  the  i 
species  but  were  always  present  in  the  latte 
geographical  differences  between  concent! 
of  the  sum  of  concentrations  of  24  individua 
ponents  reflect  the  general  mean-routes  of 
and  suspended  particulate  matter  transport  tl 
the  North  Sea:  the  Southern  Bight  and  the 
nental  coasts  were  more  polluted  with  PCE 
the  central  North  Sea.  Maximum  concentrat 
p-p'-DDE  were  found  in  the  southern  par 
parts  of  the  central  North  Sea.  Samples  fn 
German  Bight  showed  the  highest  concent 
of  Lindane.  The  results  indicate  that  the 
pheric  transport  of  lower  chlorinate  bipl 
HCB,  alpha-HCH  and  Lindane  may  be  im[ 
in  the  distribution  of  these  components,  b 
they  only  showed  slight  gradients  or  even  r 
all  in  the  area  investigated.  (Author's  at 
W89-07832 


HEAVY  METALS  ON  THE  SOUTH  BAP 
THE  HUMBER  ESTUARY, 

Anglian  Water  Authority,  Lincoln  (England 
coin  Div. 

B.  Barnett,  S.  Forbes,  and  C.  Ashcroft. 
Marine  Pollution  Bulletin  MPNBAZ,  Vol.  \ 
1,  p  17-21,  January  1989.  3  fig,  6  ref. 

Descriptors:  'Path  of  pollutions,  'Heavy 
'Trace   elements,    'Estuaries,    'Aquatic  ei 
ment,  Cadmium,  Nickel,  Copper,  Zinc,  Sai 

Fucus  vesiculosus  has  been  collected  frc 
Humber  Estuary  in  summer  and  winter  sini 
tember  1981.  Results  of  analyses  for  coppe 
cadmium,  nickel,  and  iron  are  examined 
surveys  up  to  February  1987.  Spatial  trei 
levels  of  cadmium  and  nickel  conform  to  t 
tern  of  classical  conservative  behavior  w 
creasing  concentrations  in  a  seaward  dii 
Copper  and  zinc  exhibit  considerable  dep 
from  this  pattern,  indicating  appreciable  inp 
the  lower  estuary.  Substantial  inputs  of  ii 
also  apparent  in  the  same  area.  Long-term 
ral  trends  suggest  that  refinements  in  metho 
may  account  for  some  of  the  changes  obse 
earlier  years,  but  in  recent  surveys,  incre 
copper,  zinc  and,  to  a  lesser  extent,  cadmi 
attributed  to  enhanced  inputs  of  metals  ii 
estuary.  There  is  little  evidence  for  any  s 
cycle  in  metal  concentrations.  (Author's  al 
W89-07845 


DEPLETION  OF  SOIL  ALUMINIUM  BY 
DEPOSITION  AND  IMPLICATIONS 
ACID  NEUTRALIZATION, 

Agricultural    Univ.,    Wageningen    (Nettie 
Dept.  of  Soil  Science  and  Geology. 
J.  Mulder,  N.  van  Breemen,  and  H.  C.  Eijck 
Nature  NATUAS,  Vol.  337,  No.  62C4,  p  2 
January  1989.  3  fig,  1  tab,  18  ref. 

Descriptors:  'Acid  rain,  'Soil  chemistry,  ' 
soils,  'Path  of  pollutants,  'Chemical  pro 
'Aluminum,  Soil  environment,  Phytotoxici 
genesis. 

In  acid  soils,  acid  rain  is  often  largely  neu 
by  dissolution  of  aluminium,  which  is  pot 
phytotoxic.  It  is  shown  that  only  a  minor  I 
of  soil  aluminium  is  readily  dissolved.  Th 
soluble  fraction  consists  largely  of  non-silic 
ganically  bound  aluminium,  which  ha: 
formed  in  the  course  of  soil  developmei 
current  rapid  and  irreversible  depletion 
fraction  constitutes  a  drastic  change  in  soil 
Depletion  may  eventually  result  in  reduc 
neutralization,  as  a  consequence  of  decrease 
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of  aluminium,  and  should  be  accounted  for 
acidification  models.  (Author's  abstract) 
37857 


iROBIC  BIODEGRADATION  OF  2,4- 
ILOROPHENOL  IN  FRESHWATER  LAKE 
MENTS  AT  DIFFERENT  TEMPERA- 
B, 

;ia  Univ.,  Athens.  Dept.  of  Microbiology, 
ihring,  J.  E.  Rogers,  and  J.  Wiegel. 
ed  and  Environmental  Microbiology 
IDF,  Vol.  55,  No.  2,  p  348-353,  February 
6  fig,  1  tab,  21  ref.  EPA  grant  CR  812638 
OE  Grant  DE-FG  09-86  ER  13614. 

iptors:  'Phenols,  *Path  of  pollutants,  *Lakes, 
of  pollutants,  'Temperature  effects,  'Biode- 
:ion,  'Anaerobic  conditions,  'Lake  sedi- 
Degradation,  Organic  compounds,  Chemi- 
actions,  Chemical  properties,  Biochemistry, 
ing.  Sediments. 

obic  degradation  of  2,4-dichlorophenol  (2,4- 
between  5  and  72C  was  investigated.  Anaer- 
xliment  slurries  prepared  from  local  freshwa- 
id  sediments  were  partitioned  into  anaerobic 
or  serum  vials,  which  then  were  incubated 
tely  at  the  various  temperatures.  Reductive 
If  dechlorination  occurred  only  in  the  tern- 
re  range  between  5  and  50C,  although  meth- 
as  formed  up  to  60C.  In  sediment  samples 
wo  sites  and  at  all  tested  temperatures  from 
OC,  2,4-DCP  was  transformed  to  4-chloro- 
(4-CP).  The  4-CP  intermediate  was  subse- 
i  degraded  after  an  extended  lag  period  in 
nperature  range  from  15  to  40C.  Adaptation 
s  for  2,4-DCP  transformation  decreased  be- 
5  and  25C,  were  essentially  constant  be- 
25  and  35C,  and  increased  in  the  tubes 
ted  at  temperatures  between  35  and  40C. 
igradation  rates  increased  exponentially  be- 
15  and  30C,  had  a  second  peak  at  35C,  and 
sed  to  about  5%  of  the  peak  activity  by  40C. 
k  from  one  sediment  sample,  incubated  at 
atures  above  40C,  an  increase  in  the  degra- 
rate  was  observed  following  the  minimum 
■  This  suggests  that  at  least  two  different 
tms  were  involved  in  the  transformation  of 
!P  to  4-CP.  Storage  of  the  original  sediment 
I  for  2  months  at  12C  resulted  in  increased 
ion  times,  but  did  not  affect  the  degradation 
Author's  abstract) 
7858 


m  SURVIVAL  OF  VIBRIO  CHOLERAE 
ESCHERICHIA  COLI  IN  A  TROPICAL 
FOREST  WATERSHED, 

Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology 

a-Rosas,  and  T.  C.  Hazen. 

i      and      Environmental       Microbiology 

DF,  Vol.  55,  No.  2,  p  495-499,  February 
fig,  1  tab,  25  ref.  Sea  Grant  R/LR-08-87- 
NIH  grants  RR-2657  and  RR-8102,  DOE 

:tDE-ACO9-76SR0OO01. 

Jtors:  'Vibrio,  'Survival,  'Water  quality, 
af  pollutants,  'Bioindicators,  'Tropical  re- 
'Rain  forests,  'Puerto  Rico,  'Forest  water- 
•Coliforms,  'Escherichia  coli,  Bacterial 
j  Aquatic  environment,  Pollutant  identifica- 
*ater    pollution,    Outfall    sewers,    Public 

months,  Vibrio  cholerae  and  fecal  coliform 
s  were  monitored  along  with  nine  other 
luahty  parameters  at  12  sites  in  a  rain  forest 
led  in  Puerto  Rico.  Densities  of  V.  cholerae 
al  coliforms  were  not  significantly  correlat- 
n  though  the  highest  densities  of  both  bacte- 
e  found  at  a  sewage  outfall.  High  densities 
nlorerae  were  also  found  at  pristine  sites  at 
nest  point  in  the  watershed.  The  density  of 
chia i  coh  and  V.  cholerae  in  membrane 
n  chambers  did  not  change  significantly 
the  course  of  two  such  studies.  Physiologi- 
•vity,  as  measured  by  electron  transport 
activity  and  relative  nucleic  acid  composi- 
dicated  that  both  E.  coli  and  V.  cholerae 
xl  active.  This  study  suggests  that  V.  cho- 
mdigenous  to  tropical  fresh  waters  and  that 
Jtner  than  those  that  detect  fecal  coliforms 


or  E.  coli  must  be  used  for  assessing  public  health 
risk  in  tropical  waters.  (Author's  abstract) 
W89-07863 


ISOLATION  OF  ENTEROVIRUS  AND  REO- 
VIRUS  FROM  SEWAGE  AND  TREATED  EF- 
FLUENTS IN  SELECTED  PUERTO  RICAN 
COMMUNITIES, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH.  Virology  Section. 
D.  R.  Dahling,  R.  S.  Safferman,  and  B.  A.  Wright. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  2,  p  503-506,  February 
1989.  4  tab,  Href. 

Descriptors:  'Puerto  Rico,  'Water  quality, 
'Wastewater  treatment,  'Wastewater,  'Enterovir- 
uses, 'Public  health,  'Viruses,  'Effluents,  'Water 
pollution,  'Water  analysis,  Drinking  water, 
Wastewater  outfall,  Downstream,  Human  diseases, 
Pollutant  identification. 

Sewage  treatment  plant  effluents  were  surveyed 
for  viral  contributions  to  gastroenteritis  outbreaks 
in  Puerto  Rico.  Of  the  1 5  sewage  treatment  plants 
studied,  all  discharged  their  effluents  upstream 
from  water  treatment  plant  intakes.  No  baseline 
data  on  the  degree  of  viral  challenge  to  these 
sewage  treatment  plants  or  the  subsequent  reduc- 
tion of  viruses  before  discharge  existed.  Entero- 
virus counts  were  generally  much  higher  than 
those  found  in  the  continental  United  States.  At 
four  plants,  viruses  in  the  incoming  sewage  exceed- 
ed 100,000  PFU/liter,  and  one  of  these  a  trickling 
filter  plant,  was  discharging  24,000  PFU/liter  to 
receiving  waters.  Virus  identification  showed  that 
more  than  80%  of  the  enterovirus  isolates  were 
coxsackievirus  B5.  These  overwhelming  viral  num- 
bers pointed  to  defects  in  the  sewage  treatment 
processes.  Without  reasonable  barriers  to  protect 
receiving  waters,  several  of  the  downstream  com- 
munities were  using  raw  waters  that  posed  extraor- 
dinary demands  on  the  ability  of  their  water  treat- 
ment plants  to  supply  virologically  safe  drinking 
water.  (Author's  abstract) 
W89-07864 


'NEW  TYPE'  FOREST  DECLINES  AND  RESTA- 
BILIZATION/REVITILIZATION  STRATE- 

GIES: A  PROGAMMATIC  FOCUS, 

For   primary   bibliographic   entry   see   Field   5G 
W89-07885 


SEA-SALT  INDUCED  STREAMWATER  ACIDI- 
FICATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

S.  J.  Langan. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  1,  p 

25-41,  January-March  1989.   11  fig,  3  tab,  26  ref. 

Descriptors:  'Acidification,  'Water  pollution 
sources,  'Stream  pollution,  'Ion  exchange, 
'Cation  exchange,  'Scotland,  'Acidic  water, 
'Saline  water,  'Rainfall-runoff  relationships,  Pre- 
cipitation, Soil  chemistry,  Land  use,  Leaching, 
Humus. 

Three  episodes  of  short-lived  streamwater  acidifi- 
cation are  described  for  a  remote  site  in  southwest 
Scotland.  The  catchments  studied  comprise  part  of 
glaciated  valley  which  has  steep  and  rugged  sides 
and  a  broad  valley  floor  with  accumulations  of 
peat  and  glacial  till.  During  the  third  of  these 
storms  stream  pH  decreased  from  5.5  to  4.4.  The 
apparent  mechanism  for  acidification  is  one  of  ion- 
exchange  within  the  catchment  soil  following  pre- 
cipitation inputs  heavily  laden  with  sea-salt.  The 
percolation  of  sodium  chloride  enriched  waters 
results  in  the  exchange  of  Na(  +  )  for  H(  +  )  on  the 
humus  and  peat  colloid  surfaces  within  both  the 
peat  and  peaty  podzol  soils.  The  routinely  collect- 
ed weekly  spot  samples  of  streamwater  quality 
indicate  that  following  a  sea-salt  input,  the  sodium 
retained  in  the  catchment  soils  is  leached  and 
flushed  into  the  stream  over  the  subsequent  time 
period.  Verification  of  such  a  process  is  provided 
by  a  series  of  soil  experiments.  Comparison  of  data 
from  three  catchments  under  differing  land-use 
indicates  the  additional  role  land  management  can 
play  in  streamwater  acidification.  (VerNooy-PTT) 


W89-07932 


ELEVENTH  CANADIAN  GEOTECHNICAL 
COLLOQUIUM:  CONTAMINANT  MIGRA- 
TION THROUGH  GROUNDWATER -THE 
ROLE  OF  MODELLING  IN  THE  DESIGN  OF 
BARRIERS, 

University  of  Western  Ontario,  London.  Geotech- 
nical  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5G 
W89-07941 


CHARACTERISTICS  OF  LANDFILL  LEA- 
CHATES  AND  ALTERNATIVES  FOR  THEIR 
TREATMENT:  A  REVIEW, 

Santiago  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

J.  M.  Lema,  R.  Mendez,  and  R.  Blazquez. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  40 
No.  3/4,  p  223-250,  August  1988.  7  fig,  8  tab,  67 
ref. 

Descriptors:  'Water  quality,  'Water  pollution 
treatment,  'Water  pollution  sources,  'Landfills, 
'Leachates,  Reviews,  Sanitary  landfills,  Leaching, 
Solid  wastes,  Soil  solution,  Chemical  analysis. 

Sanitary  landfilling  is  the  most  common  way  to 
eliminate  solid  urban  wastes.  An  important  prob- 
lem associated  with  landfills  is  the  production  of 
leachates.  The  factors  determining  the  characteris- 
tics of  leachates  from  solid  urban  waste  landfills 
are  reviewed  together  with  the  reported  composi- 
tions of  leachates  from  various  countries  and  ori- 
gins. New  data  obtained  from  two  landfills  of 
different  age  in  the  same  area  are  reported.  The 
advantages  and  disadvantages  of  the  various  exist- 
ing alternatives  for  solving  the  leachates  problem 
are  discussed  under  the  following  items:  (1)  Leach- 
ate  Channeling  (Combined  Treatment  with  domes- 
tic sewage,  Recycling  and  Lagooning  with  recy- 
cling); (2)  Biological  Processing  (Aerobic  and  An- 
aerobic); (3)  Chemical/Physical  Treatment  (Chem- 
ical Precipitation,  Chemical  Oxidation,  Adsorption 
onto  activated  carbon,  Reverse  osmosis,  and  Strip- 
ping of  NH3).  The  performance  at  several  oper- 
ational conditions  of  the  most  important  methods  is 
reviewed  and  summarized  in  several  tables.  From 
all  this  information  a  table  designed  to  aid  the 
choice  of  solutions  for  each  particular  case  is  pre- 
sented. (Author's  abstract) 
W89-07945 


MODELING  STUDY  OF  LONG-TERM  ACIDI- 
FICATION IN  AN  UPLAND  SCOTTISH 
CATCHMENT, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-07946 


INFLUENCE  OF  PH  AND  ORGANIC  SUB- 
STANCE ON  THE  ADSORPTION  OF  AS(V)  ON 
GEOLOGIC  MATERIALS, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 

Environmental  Research. 

H.  Xu,  B.  Allard,  and  A.  Grimvall. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  40 

No.  3/4,  p  293-305,  August  1988.  8  fig,  2  tab,  28 

ref. 

Descriptors:  'Acid  rain  effects,  'Arsenic,  'Ad- 
sorption, 'Geochemistry,  'Geologic  units,  'Path 
of  pollutants,  Sulfates,  Fulvic  acids,  Anion  ex- 
change,  Leaching,   Hydrogen  ion  concentration. 

A  study  was  conducted  to  provide  data  that  could 
further  elucidate  the  potential  impacts  of  acidic 
deposition  on  the  adsorption  of  arsenic  (As)  to 
different  geologic  materials.  The  adsorption  of 
As(V)  on  alumina,  hematite,  kaolin  and  quartz  has 
been  measured  as  a  function  of  pH  (2  to  10),  and 
As  concentrations  (0.0001  to  10  to  the  minus  8th 
power;  in  the  alumina  and  kaolin  systems  only). 
The  effects  of  sulfate  (0  to  80  mg/L)  and  fulvic 
acid  (0  to  25  mg/L)  were  studied.  The  charge  of 
the  solid  surface  and  the  As  speciation  in  solution 
(determined  by  pH)  were  the  most  important 
chemical  parameters  affecting  the  sorption  behav- 
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ior.  Al  pH  below  PZC  (point  of  zero  charge)  of 
the  solid,  there  was  a  qualitative  correlation  be- 
tween the  adsorption  and  anion  exchange  capacity 
of  the  solid.  For  hematite  at  low  pH  (below  5) 
there  was  a  reduction  of  the  adsorption,  possibly 
related  to  the  formation  of  positively  charged  spe- 
cies. The  presence  of  sulfate  or  fulvic  acid  reduced 
the  adsorption.  The  adsorption  of  As(V)  on  the 
selected  geologic  materials  was  primarily  related 
to  the  surface  change  of  the  solid  (positive  at  pH 
below  PZC,  negative  at  pH  above  PZC)  and  the 
charge  of  the  predominant  As  species  in  the  aque- 
ous phase  (anionic  species  at  pH  above  2  to  3).  The 
nonlinearity  of  the  adsorption  isotherms  as  well  as 
the  decrease  in  As  adsorption  when  sulfate  or 
fulvic  acid  was  present  must  be  considered  in  any 
efforts  to  model  the  As  adsorption  properties  in  the 
environment.  (Author's  abstract) 
W89-07947 


COPPER  RETENTION  AND  TOXICITY  IN  A 
FRESHWATER  SEDIMENT, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

C.  A.  Flemming,  and  J.  T.  Trevors. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  40, 

No.  3/4,  p  419-432,  August  1988.  6  fig,  3  tab,  40 

ref. 

Descriptors:  "Copper,  "Toxicity,  *Path  of  pollut- 
ants, "Sediments,  "Fate  of  pollutants,  "Microorga- 
nisms, Water  pollution  effects,  Copper  sulfate,  Soil 
chemistry. 

It  is  important  to  assess  and  predict  the  effects  that 
accumulated  Cu  may  exert  on  indigenous  sediment 
microbial  communities  because  microorganisms 
play  an  essential  role  in  the  cycling  of  elements  (C, 
N.  P,  S),  regeneration  of  inorganic  nutrients,  and 
nutrient  transformations  in  the  environment.  The 
effects  of  Cu(II)  sulfate  on  sediment  respiration 
were  investigated  in  a  3-phase  aquatic  microcosm, 
containing  a  calcareous,  southern  Ontario  stream 
sediment.  In  Cu(+ +)-treated  flask-microcosms, 
with  the  pH  restored  to  7.1,  both  aerobic  and 
anaerobic  C02  evolution  were  unaffected  by  5000 
micrograms  Cu/g  sediment  over  a  40-day  period  at 
15  C.  Oxygen  consumption  in  sediment  was  initial- 
ly unaffected  by  5000  micrograms  Cu/g.  However, 
after  35  to  40  days,  a  significant  reduction  of  28% 
was  observed.  The  added  Cu(++)  was  removed 
from  the  water  column  and  the  sediment  solution. 
In  microcosms  containing  5000  micrograms/g  of 
total  Cu,  only  1.00  +  or  -  0.76  micrograms/g  was 
water  soluble  Cu,  and  the  free  cupric  cation 
(Cu(+  +))  concentration  was  below  the  detection 
limit  of  the  specific  ion  electrode  (<  0.01  micro- 
grams/g). Maximum  Cu  retention  (98.6%)  was  ob- 
served at  2800  micrograms  Cu/g,  above  which 
fractional  retention  decreased.  In  a  calcareous,  or- 
ganic rich,  sediment  of  pH  7.1,  Cu(++)  was  es- 
sentially unavailable  to  exert  a  toxic  effect  on 
respiration.  (Author's  abstract) 
W89-07952 


SPECIATION  OF  TIN  COMPOUNDS  IN  SEDI- 
MENTS OF  THE  ALEXANDRIA  COASTAL 
BELT, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-07953 


ACCUMULATION  OF  HEAVY  METALS  IN 
THE  BALTIC  SEA  ALGAE, 

Akademiya  Nauk  Estonskoi  SSR,  Tallinn.  Inst,  of 

1  hermophysics  and  Electrophysics. 

H.  Jankovski,  H.  Kukk,  and  Y.  Volozh. 

Eesti  NSV  Teaduste  Akadeemia  Toimetised.  Bio- 

loogia    ETATAW,  Vol.  37,  No.  3,  p  234-241,  7 

lab,  32  ref. 

Descriptors:  "Path  of  pollutants,  "Heavy  metals, 
"Bioaccumulation,  "Marine  algae,  "Baltic  Sea, 
Coastal  areas,  Macrophytes,  Copper,  Cadmium, 
Lead,  Fate  of  pollutants,  Trace  metals,  Benthos, 
Iron.  Mercury. 

Heavy  metals,  that  have  appeared  in  the  Baltic  Sea 
environment  due  to  human  impact  are  expected  to 
increase  in  the  coastal  waters  two-  or  threefold  by 


the  end  of  the  century.  A  knowledge  of  the  con- 
centrations of  trace  metals  in  the  Baltic  Sea  biota  is 
of  urgent  need.  Bladder  wrack,  a  brown  alga 
widely  distributed  throughout  the  whole  Baltic 
Sea,  was  studied  for  concentrations  of  Cu,  Cd,  and 
Pb.  In  addition,  studies  were  performed  on  widely 
distributed  Cladophora  glomerata  and  Enteromor- 
pha  intestinalis.  The  accumulation  of  heavy  metals 
was  evaluated  also  in  Furcellaria  lumbricalis,  Rho- 
domela  confervoides,  Phyllophora  truncata,  Ce- 
ramium  lenuicorne,  C.  rubrum,  Cladophora  rupes- 
tris  and  Pilayella  littoralis.  From  phanerogams 
Zostera  marina  and  Potamogeton  perfoliatus  were 
studied.  Results  showed  that  heavy  metals  concen- 
trations in  bladder  wrack  vary  with  areas.  Heavy 
metals  concentrations  decrease  in  the  following 
order  in  the  algae  studied:  Cu  >  Pb  >  Cd.  If  Fe 
and  Hg  are  included  the  order  is:  Fe  >  Cu  >  Pb 
>  Cd  >  Hg.  In  bottom  vegetation,  the  heavy 
metals  concentration  fluctuates  within  wide  limits. 
The  highest  Cu  concentrations  were  registered  in 
Cladophora  rupestris  and  Ceramium  tenuicorne, 
Cd  in  Fucus  vesiculosus  and  Pb  in  C.  tenuicorne. 
When  studying  the  levels  of  trace  metals  in  macro- 
phytes, the  seasonal  character  of  the  dynamics,  the 
size  of  the  thalli,  and  the  metabolic  activity  and 
growth  rate  of  the  plant  should  be  considered. 
Also  benthic  algae  accumulate  heavy  metals  from 
their  roots  in  proximity  to  bottom  sediments,  while 
those  attached  to  hard  substrates  take  heavy  metals 
from  sea  water.  In  further  studies,  attention  should 
be  focused  on  Fucus  vesiculosus  and  Cladophora 
glomerata,  since  these  species  have  a  sufficiently 
long  life-cycle  to  accumulate  heavy  metals,  and  are 
an  important  part  of  the  food  chain.  (Geiger-PTT) 
W89-07972 

DENITRIFICATION  BELOW  THE  CROP 
ROOTING  ZONE  AS  INFLUENCED  BY  SUR- 
FACE TILLAGE, 

Agricultural  Research  Service,  Beltsville,  MD. 
T.  B.  Perkin,  and  J.  J.  Meisinger. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
18,  No.  1,  p  12-16,  January-March  1989.  8  fig,  2 
tab,  22  ref. 

Descriptors:  "Path  of  pollutants,  "Root  zone, 
"Denitrification,  "Nitrogen,  "Fertilizers,  "Fate  of 
pollutants,  Nitrates,  Crop  production,  Soil  bacte- 
ria, Groundwater  pollution,  Path  of  pollutants,  An- 
aerobic conditions. 

In  recent  years,  there  has  been  increased  concern 
over  pollution  of  groundwater  by  N03(-),  yet  little 
is  known  about  microbial  N  transformations  below 
the  crop  rooting  zone.  This  study  investigated  the 
importance  of  microbial  denitrification  below  the 
crop  rooting  zone  of  conventional  and  no-till  corn 
plots.  The  soil  was  a  well-drained  Matapeake  silt 
loam  located  in  the  Atlantic  Coastal  Plain.  Plots 
were  sampled  in  30-  and  60-cm  depth  increments 
down  to  the  water  table,  which  occurred  at  ca.  420 
cm.  Total  viable  bacteria  and  numbers  of  denitrify- 
ing bacteria  decreased  exponentially  with  increas- 
ing soil  depth  down  to  150  cm.  From  180  cm  to  the 
top  of  the  water  table  total  bacterial  numbers  were 
very  low  (<100  organisms/gram).  No  C02  pro- 
duction activity  was  observed  below  the  180-cm 
depth  in  unamended  soil  incubated  aerobically  at 
25  C  for  24  hr.  Anaerobic  incubations  with  added 
N03(-)  and  glucose  showed  no  denitrifying  activi- 
ty below  the  180-cm  depth.  These  results  indicate 
that  C  levels  below  the  rooting  zone  in  this  well- 
drained,  low  organic  matter  soil  are  too  low  to 
support  anaerobic  conditions  necessary  for  denitri- 
fication or  to  sustain  a  microbial  population. 
Therefore,  denitrification  is  not  a  mechanism  of 
significant  N03(-)  loss  below  the  crop  rooting 
zone  at  this  location.  Surface  tillage  practices  had 
little  influence  on  microbial  activity  below  the 
root-zone.  (Author's  abstract) 
W 89-07979 


NATURAL  INACTIVATIOS  OH  KMKRIC 
RUSES  IN  SEAWATER, 

National  Inst,  of  Allergy  and  Infectious  Dite 
Bethesda,  MD.  Hepatitis  Viruses  Section. 
R.  Girones,  J.  Jofre,  and  A.  Bosch. 
Journal  of  Environmental  Quality  JEVQAA, 
18,  No.  1,  p  34-39,  January-March  1989.  3  f 
tab,  31  ref. 

Descriptors:  "Enteroviruses,  "Saline  water,  ' 
of  pollutants,  Water  pollution  effects,  Marine 
teria,  Bacteriophages. 

The  stability  of  viruses  in  marine  water  was  e 
ated  in  laboratory  tests.  Polio  virus  1  was  re 
inactivated  in  seawater  from  five  different  sot 
Moderately  polluted  water  samples  showed 
antiviral  activity  than  more  heavily  pollute 
unpolluted  samples.  An  antiviral  activity  c 
cient  (AVA)  was  calculated  to  express  the  le\ 
antiviral  activity  in  the  test  samples,  demonsti 
the  occurrence  of  natural  virus-  inactivating 
nomena  in  all  the  marine  samples,  but  not  in  I 
water  samples.  The  major  virus-inactiv 
agent(s)  appeared  to  be  of  bacteriological  c 
on  the  basis  of  the  physical  size  and  the  suscei 
ity  of  the  antiviral  activity  to  thermal  and  ant 
ic  treatments.  In  studies  on  comparative  sur 
poliovirus  1  showed  faster  decay  rates  than 
virus  SA11,  coliphage  f2,  and  bacteriophage 
under  laboratory  and  field  conditions.  No  ( 
ences  among  the  other  viral  strains  were  obse 
The  validity  of  bacteriophages  as  surrogate  ii 
tors  of  viral  pollutants  in  the  marine  enviroi 
is  discussed.  (Author's  abstract) 
W89-07982 


SOLID  STATE  CADMIUM-113  NUCLEAR 
MAGNETIC  RESONANCE  STUDY  OF  CADMI- 
UM SPECIATION  IN  ENVIRONMENTALLY 
CONTAMINATED  SEDIMENTS, 

State   Univ.   of  New   York  at   Albany.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07981 


EFFECTS   OF   SEWAGE   SLUDGE  ON 
ETHYLHEXYL)    PHTHALATE    UPTAH 
PLANTS, 

New  Mexico  State  Univ.,  Las  Cruces.  De 

Agronomy  and  Horticulture. 

For  primary  bibliographic  entry  see  Field  5C 

W89-07983 


PREFERENTIAL  MOVEMENT  OF  OXK 
18-LABELED  WATER  AND  NTTROGEN1 
BELED  UREA  THROUGH  MACROPOR1 
A  NICOLLET  SOIL, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy 
D.  L.  Priebe,  and  A.  M.  Blackmer. 
Journal  of  Environmental  Quality  JEVQAA 
18,  No.  1,  p  66-72,  January-March  1989.  4 
tab,  26  ref. 

Descriptors:  "Oxygen,  "Ureas,  "Nitrates, 
water,  "Soil  contamination,  "Path  of  poll 
"Fate  of  pollutants,  Agricultural  runoff,  Lea 
Interstitial  water,  Pores,  Nitrogen. 

Studies  were  conducted  to  evaluate  the  pos 
that  preferential  movement  of  water  throui 
macropores  was  an  important  factor  in  prei 
observed  losses  of  surface-applied  urea  and 
from  Iowa  soils.  Granules  of  N15-labelei 
were  applied  to  the  surfaces  of  undisturbi 
columns  at  their  water-holding  capacities,  ar 
018-labeled  water  was  applied  to  simulate 
mm  rainfall  event.  Effluent  from  the  bottom! 
columns  was  incrementally  collected  and  an: 
Soil  from  the  columns  was  removed  in  layer 
after  initiation  of  the  rainfall,  and  each  lay 
analyzed  to  determine  depths  of  movemerii 
beled  water  and  N.  Significant  amounts  of 
water  and  urea  were  present  in  the  first  inc 
of  effluent  from  some  columns.  Labeled  wa 
urea  moved  much  deeper  and  were  more  di: 
in  all  soil  columns  than  would  be  expei 
absence  of  preferential  movement  of 
through  macropores.  The  results  suggest  th; 
erential  movement  of  water  through  macro| 
more  important  as  a  factor  affecting  the  mo 
and  fate  of  nitrogen  in  Iowa  soils  than  ge 
has  been  recognized.  A  better  understam 
where  and  when  this  preferential  mo 
occurs  and  how  it  influences  leaching  ol 
other  solutes  in  soils  is  needed  to  advance  et 
identify  management  practices  that  reducei 
of  N  and  other  chemicals  from  agricultural 
the  environment.  (Author's  abstract) 
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LATING  THE  FATE  OF  A  VOLATILE 
CIDE  IN  UNSATURATED  SOIL:  A  CASE 
V  WITH  DBCP, 

1  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy, 
/agenet,  J.  L.  Hulson,  and  J.  W.  Biggar. 
I  of  Environmental  Quality  JEVQAA,  Vol. 
i.  1,  p  78-84,  January-March  1989.  5  fig,  2 
ref. 

plors:  'Nematocides,  *Unsaturated  soil, 
rontamination,  'Volatility,  'Fate  of  pollut- 
riathematical  models,  Numerical  analysis, 
difference  methods,  Leaching,  Case  studies, 
iter,  Permeability  coefficient. 

I  experiment  that  measured  DBCP  (1,2-di- 
3-chloro-propane)  distribution  during 
g  through  unsaturated  soil  was  interpreted 
\te  aid  of  a  numerical  model  designed  to 
e  the  movement  of  a  volatile  pesticide 
field  conditions.  Field-measured  relation- 
etween  hydraulic  conductivity,  water  con- 
nd  matrix  potential  were  used  as  model 
Simulated  matrix  potential  and  water  flux 
ed  well  with  values  measured  in  the  field 
["he  accuracy  of  simulated  water  flow  in- 
accurate solute  description,  particularly 
ring  good  agreement  of  the  model  with  a 
ed  analytical  solution  and  other  reported 
sts  of  the  model.  Simulated  and  measured 
solution  concentrations  were  different, 
ly  due  to  the  use  of  a  vacuum  extraction 
us  to  obtain  soil  solution  samples.  It  was 
Esized  that  substantial  quantities  of  DBCP 
st  in  the  gaseous  form  during  the  extraction 
,  minimizing  the  usefulness  of  the  data  for 
pose  of  estimating  DBCP  fate  under  field 
sns.  Given  these  facts,  the  numerical  model 
d  estimates  of  DBCP  fate  in  field  soils  that 
lerhaps  more  reliable  and  accurate  than 
>e  obtained  for  this  volatile  chemical  by 
d  field  sampling  techniques.  (Author's  ab- 
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USE  AND  WATER  QUALITY  IN  TRIBU- 
5TREAMS  OF  LAKE  TAHOE,  CALIFOR- 
EVADA, 

lia  Univ.,   Davis.   Div.   of  Environmental 

nary  bibliographic  entry  see  Field  4C. 
987 


RAM  MOVEMENT  IN  SOIL  SOLUTION 
STREAMFLOW     FROM     A    COASTAL 

FOREST, 

Univ.,  AL.  George  W.  Andrews  Forestry 

Lab. 
nary  bibliographic  entry  see  Field  5C. 


IALIZATION  AND  LEACHING  OF 
'HORUS     FROM     SOIL     INCUBATED 

SURFACE- APPLIED  AND  INCORPO- 
>  CROP  RESIDUE, 

tural     Research     Service,     Durant,     OK 
Quality  and  Watershed  Research  Lab. 
harpley,  and  S.  J.  Smith. 

of  Environmental  Quality  JEVQAA,  Vol. 

I.  p  101-105,  January-March  1989.  2  fie,  4 
ref. 

tors:  'Water  pollution  sources,  'Leaching, 
torus,  'Mineralization,  'Cycling  nutrients, 
oduction,  Corn,  Wheat,  Alfalfa,  Oats,  Pea- 
oybeans,  Leachates,  Fertilizers,  Organic 
Path  of  pollutants.  Nitrogen. 

e  increasing  use  of  conservation  tillage, 
ration  of  crop  residue  as  a  potential  source 
Available  P  and  mobility  of  this  P  in  soil 
important  from  both  agronomic  and  envi- 
tal  standpoints.   The   effect   of  placement 

or  incorporation)  on  residue  of  six  crop 
'Ifalfa,  Medicago  sativa  L.;  corn,  Zea  mays 
Avena  sativa  L.;  peanut,  Arachis  hypogaea 
*an,  Glycine  max  (L)  Merr.;  wheat,  Triti- 


cum  aestivum  L.)  on  the  minpralization  and  leach- 
ing of  P  from  eight  soils  was  investigated.  Signifi- 
cantly greater  (1.0%  level)  amounts  of  inorganic  P 
were  leached  from  surface-applied  compared  to 
incorporated  residues  during  the  84-day  incubation 
at  35  C,  with  the  maximum  amount  leached  after 
28  days.  The  opposite  was  true  for  organic  P,  with 
greater  amounts  leached  from  incorporated  residue 
than  from  surface-applied  residue.  These  amounts 
steadily  decreased  during  the  84-d  incubation.  Ap- 
parently, mineralization  of  residue  P  and  move- 
ment within  the  soil  was  greater  for  surface-ap- 
plied compared  to  incorporated  residue  and  was  a 
positive  linear  function  of  available  soil  P  content 
(r  squared  =  0.69-0.81).  Any  increase  in  soil  P 
solubility  caused  by  residue  leachate  would  be 
expected  to  occur  to  a  greater  extent  with  an 
increase  in  available  soil  P.  Leaching  of  mineral- 
ized P  may  be  an  important  source  of  available  P 
during  initial  crop  growth.  (Author's  abstract) 
W89-07989 


DISSIPATION  OF  BENTAZON  IN  FLOODED 
RICE  FIELDS, 

California  Dept.  of  Food  and  Agriculture,  Sacra- 
mento. 

L.  J.  Ross,  S.  Powell,  J.  E.  Fleck,  and  B.  Buechler. 
Journal  of  Environmental  Quality  JEVQAA,  Vol 
18,  No.  1,  p  105-109,  January-March  1989.  1  fig,  4 
tab,  15  ref. 

Descriptors:  'Herbicides,  'Bentazon,  'Fate  of  pol- 
lutants, 'Soil  contamination,  Rice,  Degradation, 
Pesticides  residues,  Path  of  pollutants,  Photode- 
composition. 

The  dissipation  of  bentazon  (3-isopropyl-lH-2,l,3- 
benzothiadiazin-4(3H)-  one  2,2-dioxide)  in  water, 
soil  and  vegetation  from  three  flooded  rice  (Oryza 
sativa  L.)  fields  was  investigated  in  California. 
Regression  analyses  were  used  to  describe  dissipa- 
tion and  to  determine  half-lives.  Maximum  benta- 
zon concentrations  in  water,  soil  and  vegetation 
were  2100  micrograms/L,  960  micrograms/kg  and 
23,000  micrograms/kg,  respectively.  Concentra- 
tions in  water  showed  a  gradient  from  the  upper  to 
lower  end  of  the  fields  over  time  and  were  related 
to  movement  of  bentazon  downfield  in  flood 
water.  Bentazon  mass  recovered  in  water  samples 
was  not  linear  over  time  but  was  related  to  degra- 
dation, dilution,  application  rate  and  mass  flow 
within  a  field.  In  water,  the  time  estimated  for  a 
50%  reduction  in  initial  bentazon  mass  ranged 
between  11  and  32  days  after  application  for  the 
three  fields.  Bentazon  mass  in  soil  declined  expon- 
entially over  time  and  the  dissipation  half-life  was 
calculated  to  be  5  days.  Bentazon  mass  recovered 
from  vegetation  samples  was  not  linear  over  time 
but  was  related  to  degradation  and  wash-off  from 
plant  surfaces.  The  time  estimated  for  a  50%  re- 
duction in  initial  bentazon  mass  in  and/or  on  vege- 
tation was  between  2  and  3  days  after  application. 
Dissipation  rates  determined  in  this  study  were 
different  than  published  results  from  small  field 
plots  and  from  laboratory  data,  indicating  the  need 
for  field  measurements  in  the  development  of  regu- 
latory strategies.  (Author's  abstract) 
W89-07990 


TRACE  METALS  IN  SOIL,  VEGETATION, 
AND  VOLES  FROM  MINE  LAND  TREATED 
WITH  SEWAGE  SLUDGE, 

T.  M.  Alberici,  W.  E.  Sopper,  G.  L.  Storm,  and  R. 
H.  Yahner. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
18,  No.  1,  p  115-120,  January-March  1989.  1  fig,  8 
tab,  27  ref. 

Descriptors:  'Trace  metals,  'Sludge  disposal, 
'Mammals,  'Path  of  pollutants,  'Land  disposal, 
Copper,  Zinc,  Cobalt,  Cadmium,  Nickel,  Grasses, 
Vegetation,  Soil  contamination. 

Trace-metal  concentrations  in  soil,  vegetation,  and 
tissues  of  meadow  voles  (Microtus  pennsylvanicus) 
were  compared  on  a  strip-mined  site  reclaimed 
conventionally  (control  site)  and  with  municipal 
sludge  (treated  site)  in  Somerset  County,  Pennsyl- 
vania, in  March  and  April  1983.  With  the  excep- 
tion of  Zn  concentrations  in  birdsfoot  trefoil) 
Lotus  corniculatus  L),  reclamation  with  municipal 


Sources  Of  Pollution — Group  5B 

sludge  did  not  increase  trace  metal  concentrations 
in  soil,  vegetation,  or  meadow  voles  in  comparison 
to  the  site  reclaimed  conventionally.  Zinc  concen- 
tration in  birdsfoot  trefoil  from  the  site  reclaimed 
with  sludge  was  higher  than  that  from  the  site 
reclaimed  conventionally  but  was  below  phyto- 
toxic  levels.  Concentrations  of  Cu,  Zn,  Co,  Cd, 
and  Ni  in  vole  tissues  were  not  significantly  differ- 
ent between  control  and  treated  sites.  However,  Cr 
concentrations  in  kidney  and  bone  and  Pb  concen- 
trations in  liver  and  bone  were  higher  on  the 
control  site  than  on  the  treated  site.  Stomach  anal- 
yses indicated  that  meadow  voles  preferred  tall 
fescue  (Festuca  arundinaceae  L.)  and  quackgrass 
(Agropyron  repens  L.)  to  birdsfoot  trefoil  and 
orchardgrass  (Cactylis  glomerata  L.).  (Author's 
abstract) 
W89-07991 


COMPARISON  OF  LUMPED  AND  DISTRIB- 
UTED MODELS  FOR  CHEMICAL  TRANS- 
PORT BY  SURFACE  RUNOFF, 

Agricultural  Research  Service,  Tucson,  AZ.  Arid- 
land  Watershed  Management  Research  Unit. 
W.  E.  Emmerich,  D.  A.  Woolhiser,  and  E.  D. 
Shirley. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
18,  No.  1,  p  120-126,  January-March  1989.  9  fig,  15 
ref. 

Descriptors:  'Surface  runoff,  'Path  of  pollutants, 
'Mathematical  models,  'Water  pollution  sources, 
'Model  studies,  Model  testing,  Solute  transport, 
Adsorption,  Mathematical  models,  Mixing,  Nu- 
merical analysis,  Finite  difference  methods. 

A  simple,  complete  mixing  model  is  used  to  evalu- 
ate the  degree  of  distortion  involved  in  modeling 
chemical  exchange  and  transport  at  the  soil  surface 
as  a  lumped  rather  than  a  distributed  process.  A 
complete  mixing  model  was  coupled  to  the  kine- 
matic cascade  model,  KINEROS,  to  provide  a 
distributed  representation  of  chemical  exchange 
and  transport.  A  lumped  model  was  developed  by 
ignoring  spatial  variations  of  chemical  concentra- 
tion in  overland  flow  and  in  the  mixing  zone. 
Chemical  concentration  and  transport  predicted  by 
the  alternative  approaches  were  evaluated  for  total 
transport,  arrival  time,  peak  concentration  time, 
and  peak  concentration.  Total  chemical  transport 
was  virtually  unaffected  by  model  form.  However, 
significant  differences  were  found  in  arrival  and 
peak  concentration  times  as  well  as  peak  concen- 
trations when  chemical  was  placed  only  in  the 
upper  plane  of  a  two  plane  cascade.  The  lumped 
model  predicted  significantly  lower  peak  chemical 
concentrations  and  arrival  times  that  were  too 
short.  A  lumped  model  is  used  to  describe  chemi- 
cal exchange  and  transport  on  a  cascade  of  planes. 
(Author's  abstract) 
W89-07992 


ASBESTOS  IN  DRINKING  WATER  SUPPLIED 
THROUGH  GROSSLY  DETERIORATED  AC 
PIPE, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-07996 


SPATIAL  DISTRIBUTION  OF  PROTOGON- 
YAULAX  TAMARENSIS  RESTING  CYSTS  IN 
NEARSHORE  SEDIMENTS  ALONG  THE 
NORTH  COAST  OF  THE  LOWER  ST.  LAW- 
RENCE ESTUARY, 

Institut  Maurice-Lamontagne,  Mont-Joli  (Quebec). 
A.  D.  Cembella,  J.  Turgeon,  J.  C.  Therriault,  and 
P.  Beland. 

Journal  of  Shellfish  Research  JSHRDA,  Vol.  7, 
No.  4,  p  597-609,  December   1988.  9  fig,  59  ref. 

Descriptors:  'Marine  sediments.  'Water  pollution 
sources,  'Dinoflagellates,  *Protogonyaulax,  'Red 
tide,  'St. Lawrence  estuary,  'Algal  toxins,  'Toxici- 
ty, 'Mollusks,  Sediments,  Water  circulation,  Estua- 
rine  fisheries,  Spatial  distribution,  'Paralytic  shell- 
fish poisoning. 
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Group  5B — Sources  Of  Pollution 

The  spatial  distribution  of  resting  cysts  of  Proto- 
gonyaulax  tamarensis  was  investigated  along  the 
north  shore  of  the  Lower  St.  Lawrence  estuary, 
within  and  adjacent  to  the  frontal  plume  produced 
by  the  trans-estuarine  freshwater  outflow  of  the 
Manicouagan  and  Aux-Outardes  rivers.  Nearshore 
sediments  sampled  during  the  summer,  prior  to  the 
development  of  significant  concentrations  of 
motile  Protogonyaulax  cells  in  the  water  column, 
yielded  only  low  cyst  concentrations.  However,  in 
autumn,  several  weeks  after  the  disappearance  of 
Protogonyaulax  from  the  surface  waters,  cyst  con- 
centrations at  the  same  stations  were  markedly 
elevated.  Although  the  quantitative  cyst  distribu- 
tion was  rather  variable,  certain  trends  were  noted. 
First,  cysts  were  primarily  associated  with  sedi- 
ments dominated  by  fine-grained  sand,  but  which 
also  contained  a  substantial  percentage  of  silt  and 
clay.  Second,  the  highest  cyst  concentrations  were 
found  at  the  downstream  periphery  of  the  front, 
and  between  the  converging  freshwater  plumes  of 
the  Manicouagan  and  Aux-Outardes  rivers.  Final- 
ly, for  the  stations  adjacent  to  this  frontal  plume, 
the  highest  cyst  accumulations  in  autumn  corre- 
sponded to  areas  characterized  by  the  highest 
annual  paralytic  shellfish  toxicity  in  shoreline  mol- 
luscs. The  results  suggest  that  spatial  distribution 
of  dinoflagellate  cysts  and  the  consequent  blooms 
in  the  St.  Lawrence  estuary  are  highly  dynamic, 
and  strongly  controlled  by  water  circulation  pat- 
terns. The  hypothesis  that  the  toxic  blooms  which 
appear  on  the  south  shore  may  originate  through 
exogenous  transport  of  populations  derived  from 
cyst  beds  along  the  northern  shore  is  further  sup- 
ported. (See  also  W89-08002)  (Author's  abstract) 
W89-08001 


FORMATION  OF  THE  POLLUTION  LOAD  OF 
LAKE  PEIPSI-PIHKVA  (PEIPSI-PIHKUA 
JARVE  REOSTUS  KOORMUSE  FORMEERU- 
MISEST), 

Akademiya  Nauk  Estonskoi  SSR,  Tallinn. 
T.  Raia,  A.  Jarvet,  E.  Loigu,  and  A.  Maastik. 
Eesti  NSV  Teaduste  Akadeemia  Toimetised.  Bio- 
loogia  ETATAW,  Vol.  6,  No.  2,  p  156-161,  1987.  3 
tab.  English  summary. 

Descriptors:  'Pollution  load,  "Lake  Peipus, 
•Water  pollution  sources,  Ions,  Sulfates,  Organic 
matter,  Nitrogen,  Phosphorus,  Precipitation, 
Animal  wastes,  Agricultural  runoff,  Lakes,  USSR. 

About  one-third  of  the  Lake  Peipsi-Pihkva  water- 
shed is  in  Estonia.  The  runoff  from  its  territory 
strongly  influences  the  quality  of  the  lake  water. 
The  quantity  and  quality  of  river  water  entering 
the  lake  was  investigated.  Compared  to  the  period 
1956-65,  the  ion  content  of  the  water  in  the  years 
1966-82  has  markedly  changed,  even  in  places 
where  there  are  no  point  sources  of  pollution. 
These  changes  are  caused  by  non-point  pollution 
and  changes  in  the  chemical  composition  of  pre- 
cipitation water.  Most  remarkable  is  the  rise  of  lake 
water  sulfate  content.  The  sulfate  load  of  the  in- 
flowing rivers  is  about  280,000  tons  a  year,  90-95% 
of  the  total  influx,  5-10%  precipitates  from  the 
atmosphere.  Animal  husbandry  farms  contribute 
the  major  part  (45-65%)  of  point  source  pollution 
as  a  result  of  poor  animal  waste  management.  A 
method  for  estimating  the  probable  pollution  load 
of  runoff  from  a  given  territory  is  proposed.  A 
verification  of  the  assessed  and  measured  load  of 
organic  matter  (BOD),  N  and  P  of  two  rivers  of 
the  lake  basin  gave  good  results.  A  strong  increase 
of  the  organic  and  biogenous  matter  concentration 
as  well  as  the  load  of  the  spring  flood  runoff 
demonstrates  the  marked  role  of  non-point  pollu- 
tion. This  pollution  may  be  reduced  by  better 
fertilizing  methods  (e.g.  banning  winter  spreading). 
The  assessment  of  the  pollution  load  of  Lake 
Peipsi-Pihkva  and  its  sources  is  still  preliminary. 
Nevertheless  measures  for  improving  the  lake 
water  quality  have  been  planned.  In  the  1980's 
waste  water  purification  plants  will  be  built  and 
border  strips  laid  out  along  the  lake  shore  and 
inflowing  river  banks.  (Author's  abstract) 
W89-08011 


BIOACCUMLILATION  OF  FOUR  HEAVY 
METALS  IN  TWO  POPULATIONS  OF  GRASS 
SHRIMP,  PALAEMONETES  PUGIO, 


Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Biological  Sciences. 

A.  T.  Khan,  J.  S.  Weis,  and  L.  D'Andrea. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  3,  p  339-343, 

March  1989.  2  fig,  16  ref. 

Descriptors:  *Heavy  metals,  'Pollutants,  'Bioac- 
cumulation,  'Shrimp,  'Water  pollution,  'Path  of 
pollutants,  'Streams,  Mercury,  Cadmium,  Copper, 
Zinc,  Palaemonetes,  Piles  Creek,  Big  Sheepshead 
Creek,  New  Jersey. 

The  bioaccumulation  of  Hg,  Cd,  Cu,  and  Zn  in 
two  populations  of  grass  shrimp,  Palaemonetes 
pugio,  in  New  Jersey  was  investigated.  The  shrimp 
were  collected  from  Piles  Creek  (PC),  in  heavily 
industrialized  Linden,  and  from  Big  Sheepshead 
Creek  (BSC),  a  relatively  pristine  creek  near  non- 
industrialized  Tuckerton.  PC  shrimp  showed  sig- 
nificantly higher  levels  of  Hg,  Cu,  and  Zn  in 
exoskeleton  and  muscle  than  BSC  shrimp.  There 
was  no  significant  difference  in  cadmium  levels 
between  the  two  populations.  In  both  populations 
there  were  no  significant  differences  in  the  concen- 
tration of  Hg,  Cu,  and  Zn  between  exoskeleton  and 
muscle.  However,  exoskeleton  of  both  populations 
showed  significantly  higher  levels  of  Cd  than  mus- 
cles. PC  shrimp  showed  concentration  factors  of 
0.32,  0.13,  0.07,  and  0.08  of  Hg,  Cd,  Cu,  and  Zn, 
respectively,  while  BSC  shrimp  showed  1.73,  0.8, 
1.1,  and  4.2  of  Hg,  Cd,  Cu,  and  Zn,  respectively. 
Although  PC  shrimp  had  higher  concentration  of 
these  metals,  their  concentration  factors  were 
much  lower  than  BSC  shrimp.  The  higher  concen- 
trations of  Hg,  Cu  and  Zn  in  PC  compared  to  BSC 
shrimp  was  related  to  the  levels  of  these  metals  in 
their  habitat.  The  concentrations  of  Hg,  Cd,  Cu, 
and  Zn  in  the  sediments  were  11.2,  5.9,  623,  and 
627  microgram/g,  respectively,  in  Piles  Creek;  the 
concentrations  in  Big  Sheepshead  Creek  were 
0.054,  0.13,  12.9,  and  7.7  microgram/g.  (Sand- 
PTT) 
W89-08017 


LEVELS  AND  INTERACTIONS  OF  SELENIUM 
WITH  GROUP  HB  METALS  IN  MUSSELS 
FROM  SWANSEA  BAY,  SOUTH  WALES,  U.K., 

University   Coll.   of  Swansea  (Wales).   Dept.   of 

Earth  Sciences. 

S.  Micallef,  and  P.  A.  Tyler. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  3,  p  344-351, 

March  1989.  2  fig,  3  tab,  23  ref. 

Descriptors:  'Selenium,  'Heavy  metals,  'Mussels, 
'Bioaccumulation,  'Path  of  pollutants,  'Wales, 
Mytilus,  Water  pollution,  Swansea  Bay,  Zinc,  Cad- 
mium, Mercury,  Pollutants. 

The  levels  and  interactions  of  Se  with  the  Group 
IIB  metals  Zn,  Cd,  and  Hg  in  the  mussel,  Mytilus 
edulis,  from  the  Swansea  bay  area,  Wales,  were 
investigated.  The  highest  Zn  contamination  was 
found  in  the  inner  part  of  the  bay  at  the  mouths  of 
the  rivers  Tawe  and  Neath.  These  levels  are  attrib- 
uted to  the  high  input  of  Zn  from  the  run-off  of  the 
river  Tawe  and  its  tributaries,  which  contribute  to 
39%  of  the  total  Zn  discharge  to  the  bay.  The 
second  highest  Zn  contaminated  mussels  were 
found  at  Aberavon,  Sker  Point  and  at  Port  Eynon. 
Mussel  samples  from  the  Port  Eynon  location,  the 
furthest  site  removed  from  any  direct  industrial 
influence,  contained  elevated  Zn  levels.  For  Cd, 
although  no  significant  differences  were  observed 
among  the  mean  concentrations  in  mussels  from 
the  different  sites,  mussels  taken  from  the  mouth  of 
the  river  Tawe  contained  the  highest  levels.  As 
with  Zn,  the  largest  discharge  of  Cd  to  the  bay 
occurs  via  the  Tawe  River  outflow  as  a  result  of 
input  from  Nant-y-Fenrod  tributary.  Similarly  to 
Zn,  mussels  taken  from  Oxwich  Point  and  Port 
Eynon,  sites  not  directly  influenced  from  river  run- 
off, still  contained  high  levels  of  Cd.  Mean  Hg 
levels  in  mussels  also  showed  intersite  variation; 
the  highest  value,  recorded  at  Sker  Point,  was  2- 
3.5  times  greater  and  significantly  different  from 
the  values  obtained  for  mussels  from  other  loca- 
tions. The  principal  source  of  Hg  contamination  in 
the  bay  was  from  a  chlor-alkali  outfall  whose 
operation  ceased  in  1982.  Se  levels  showed  a  simi- 
lar trend  to  those  of  Hg,  but  with  more  intersite 


variation.  The  highest  Se  concentration  v 
mussels  from  Sker  Point.  Natural  and  antli 
genie  sources  together  with  atmospheric  d 
tion  as  a  result  of  fuel  combustion  could  com 
to  these  levels  There  were  no  significant  cc 
tions  between  the  mean  levels  of  Zn  and  S 
and  Hg,  or  Cd  and  Hg.  Significant  positive 
lations  were  found  between  Zn  and  Cd,  Se  ar 
and  Se  and  Hg.  Possible  explanations  for  tl 
served  correlation  coefficients  are  disc 
(Sand-PTT) 
W89-08018 


CADMIUM      KINETICS     IN     FRESHW 

CLAMS:  UPTAKE  OF  CADMIUM  BY  TH 

CISED  GILL  OF  ANODONTA  ANATINA, 

Utrecht  Rijksuniversiteit  (Netherlands).  De 

Experimental  Zoology. 

D.  A.  Holwerda,  J.  A.  De  Knecht,  J.  Hemelr 

and  P.  R.  Veenhof. 

Bulletin    of    Environmental    Contaminatioi 

Toxicology  BECTA6,  Vol.  42,  No.  3,  p  31 

March  1989.  4  fig,  2  tab,  17  ref. 

Descriptors:  'Kinetics,  'Heavy  metals,  'Cad 
•Clams,  'Path  of  pollutants,  'Gills,  Anc 
Pollutants,  Animal  tissues,  Bioaccumulation, 
pollution,  Synergistic  effects. 

Previous  studies  have  shown  that  Zn  retai 
accumulation  of  Cd  in  the  freshwater  clan 
donta  anatina  when  present  in  a  hundri 
excess  over  Cd.  This  study  was  undertal 
investigate  this  phenomenon  in  vitro  in  oi 
determine  whether  the  in  vivo  effect  of 
caused  by  a  direct  influence  on  the  gill  epit 
or  is  sustained  by  a  behavioral  response 
animal.  Whether  the  rate  of  in  vitro  uptal 
function  of  gill  size  was  also  studied.  1 
showed  that  small  gills  accumulated  up  to  '. 
more  Cd  (on  a  dry  weight  basis)  than  large  < 
is  probable  that  the  high  metal  uptake  by 
animals  is  a  feature  of  the  resorbing  tissu 
rather  than  being  caused  by  a  relatively 
ventilation  rate.  There  was  a  linear  uptake 
with  time  up  to  about  0.1  micromolar.  At 
exposure  concentrations  the  rate  of  upta 
clined  progressively,  suggesting  that  part  of 
is  transported  via  a  saturable  system.  Ho 
other  factors  might  also  cause  retardation  o 
uptake.  First,  the  difference  between  total  C 
centration  and  the  activity  of  the  free  ion, 
supposed  metal  species  taken  up,  increase 
increasing  total  Cd.  Secondly,  the  structura 
rity  of  the  gill  may  be  affected,  leading  to 
tion  of  metal  uptake.  Zinc  inhibited  the  i 
uptake  of  Cd  in  a  biphasic  way.  At  inc 
external  Zn  the  uptake  of  Cd  was  stimulated 
mum  stimulation  occurred  at  a  Zn  concei 
that  depended  on  the  Cd  concentration.  At 
Zn,  the  rate  of  Cd  uptake  decreased  again.  1 
of  the  short  incubation  time,  it  is  not  thouj 
the  effect  of  Zn  is  mediated  by  intracellula 
actions.  Instead  it  is  thought  that  the  effet 
the  plasma  membrane  permeability,  possi 
volving  Ca  channels,  membrane-specific  1 
endocytosis,  or  a  combination  of  these  phen 
(Sand-PTT) 
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PERSISTENCE  OF  FENTHION  IN 
AQUATIC  ENVIRONMENT, 

Harbor   Branch   Oceanographic   Institutioi 
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T.  Wang,  and  R.  Lenahan. 

Bulletin    of    Environmental    Contaminant 

Toxicology  BECTA6,  Vol.  42,  No.  3,  p  3 

March  1989.  6  tab,  8  ref. 

Descriptors:  'Fenthion,  'Insecticides,  *( 
phosphorus  pesticides,  'Fate  of  pollutants, 
gradation,  'Chemical  degradation,  Hydro] 
concentration,  Pollutants,  Photolysis,  Mi 
swamps. 

The  effect  of  some  potential  chemical,  phol 
ical,  biological  and  environmental  conditio 
the  degradation  of  fenthion  in  laboratory  a 
experiments  was  investigated.  The  stab 
fenthion  under  acidic  and  alkaline  conditK 
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/ed  for  hydrolytic  degradation.  A  compari- 
'  the  biological  degradation  by  aquatic  micro- 
isms  against  that  of  chemical  degradation  by 
ljustment  showed  that  fenthion  remains  rela- 

stable  under  acidic  to  neutral  conditions. 

alkaline  conditions  fenthion  still  remains 
until  the  pH  range  exceeds  11.  Raising  the 
)m  9  to  11  reduces  the  half-life  by  a  factor  of 
a  test  of  fenthion  degradation  in  mangrove 
3  water  to  compare  the  biological  versus 
lytic  degradation,  at  pH  5  biological  degra- 

was  favored  over  hydrolytic  by  a  factor  of 
.  At  pH  3  and  10,  there  was  no  apparent 
■nee  between  the  biological  and  hydrolytic 
lation  rates;  it  is  suggested  that  extreme  pH 
h«ve  inactivated  biological  activity  in  the 
ove  water.  A  study  of  the  ionic  effect  on 
>n  degradation  showed  that  higher  salinity 
d  in  shorter  half-life.  However,  when  com- 
to  biologically  active  water  this  ionic  effect 
probably  be  minute  or  secondary  in  nature, 
feet  of  biological  activity  was  also  examined 

light  and  dark  conditions.  The  results 
i  that  photolytic  degradation  of  fenthion 
i  more  important  role  than  that  of  biological 
ation  in  mangrove  water.  A  field  study  of 
m  degradation  in  various  natural  waters  indi- 
hat  the  half-life  of  fenthion  is  related  to  the 
cal  activity  in  the  different  samples.  Assum- 
it  the  ammonium  concentration  is  an  indica- 

biological  activity  for  the  estuarine  and 
waters,  it  is  seen  that  the  mangrove  water 
le  highest  ammonium  concentration  has  the 

half-life  while  the  ocean  water  with  the 
ammonium  concentration  exhibits  the  long- 
f-life.  It  also  appears  that  freshwater  orga- 
cannot  metabolize  fenthion  as  well  as  the 
k  organisms.  Thus  photolysis  and  biologi- 
radation  are  the  two  dominant  pathways  for 
n  degradation.  Fenthion  is  more  persistent 
nd  freshwater  bodies  than  in  mangrove 
water.  (Sand-PTT) 
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T  OF  INORGANIC  NUTRIENTS  ON 
ICCLLMATION  PERIOD  PRECEEDING 
ULIZATION  OF  ORGANIC  CHEMI- 
L\  LAKE  WATER, 

I  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
)nes,  and  M.  Alexander. 

and  Environmental  Microbiology 
DF,  Vol.  54,  No.  12,  p  3177-3179,  Decem- 
<i.  2  fig,  10  ref.  National  Institute  of  Envi- 
ital  Health  Sciences,  Public  Health  Service 
g  Grant  ES-07052. 

rtors:  'Biodegradation,  *Fate  of  pollutants, 
nts,  'Inorganic  compounds,  'Mineraliza- 
)rgan>c  compounds,  *Lakes,  'Acclimatiza- 
hemical  properties,  Phosphates,  Nitrates, 
i.  Phenols,  Phosphorus,  Biodegradation, 
i.  Industrial  wastes. 

town  of  phosphate,  nitrate,  or  sulfate  (each 
M)  decreased  the  acclimation  period  for  the 
ization  of  low  concentrations  of  p-nitro- 

(PNP)  in  lake  water.  Added  phosphate 
ed  the  acclimation  period  for  biodegrada- 

2  ng  to  micrograms  of  PNP  per  ml  in 

lake  water  samples  and  of  2,4-dichloro- 
yacetate  at  100  ng/ml.  Added  P  enhanced 

of  growth  of  PNP-mineralizing  microorga- 
i  waters  containing  200  ng  or  2  micrograms 

per  ml.  It  is  suggested  that  the  effect  of  P 
acclimation  period  results  from  an  increase 
rowth  rate  of  the  initially  small  population 
^organisms  able  to  mineralize  the  synthetic 
us.  (Author's  abstract) 
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L  OF  WET  DEPOSITION  TO  COMPLEX 

JN, 

«y  of  Manchester   Inst,   of  Science   and 
logy  (England).  Dept.  of  Pure  and  Applied 

s,  and  T.  W.  Choularton. 

'henc  Environment  ATENBP,  Vol.  22,  No 

♦19-2430,  November  1988.  9  fig,  1  tab,  24 

'tors:  'Acid  rain,  'Fallout,  *Path  of  pollut- 
uunfall,  'Model  studies,  'Orographic  pre- 


cipitation, 'Terrain  analysis,  'Chemistry  of  pre- 
cipitation, Aerosols,  Clouds,  Nucleation,  Sulfates, 
Topography,  Catchment  areas,  Model  testing, 
Evaporation,  Wind. 

A  two-dimensional  model  of  the  seeder-feeder 
mechanism  of  orographic  rainfall  enhancement 
was  extended  to  include  the  deposition  of  aerosol 
material  incorporated  into  the  orographic  feeder 
cloud  by  nucleation  scavenging.  Parameterizations 
of  any  changes  in  the  concentration  of  sulfate  in 
the  cloud  due  to  chemical  reactions  were  also 
included.  The  model  was  used  to  predict  the  rain- 
fall enhancement  and  sulfate  deposition  over  ter- 
rain consisting  of  two  parallel  ridges  oriented  per- 
pendicular to  the  wind.  A  wide  range  of  spatial 
scales  of  up  to  150  km  was  used.  It  was  found  that 
the  patterns  of  rainfall  enhancement  and  deposition 
are  strongly  dependent  on  the  spatial  scales,  the 
atmospheric  structure,  and  the  cloud  chemistry. 
The  model  suggests  that  wet  deposition  over  com- 
plex terrain  is  a  strong  function  of  both  the  distri- 
bution of  the  topography  and  the  position  within 
the  catchment.  Rainfall  rate  tends  to  be  very  im- 
portant over  short  hills,  as  only  a  small  fraction  of 
the  available  sulfate  in  the  cloud  water  is  scav- 
enged. Over  larger-scale  topography,  the  depletion 
of  the  aerosol  becomes  much  more  important. 
Cloud  chemical  processes  are  very  important  if 
oxidants  and  gas-phase  S02  are  present.  (Author's 
abstract) 
W89-08043 


MASS-TRANSPORT  LIMITATION  TO  THE 
RATE  OF  IN-CLOUD  OXIDATION  OF  S02: 
RE-EXAMINATION  IN  THE  LIGHT  OF  NEW 
DATA, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 
S.  E.  Schwartz. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No 
11,  p  2491-2499,  November  1988.  5  fig,  40  ref.  US 
Dept.  of  Energy  Contract  DE-AC02-76CH00016 

Descriptors:  'Oxidation,  'Clouds,  'Chemistry  of 
precipitation,  'Sulfur  cycle,  'Acid  rain,  'Path  of 
pollutants,  'Atmospheric  physics,  Kinetics,  Sulfur 
compounds,  Rain,  Temperature,  Fluid  drops, 
Ozone,  Chemical  reactions. 

Recent  measurements  of  mass-accommodation  co- 
efficients of  S02,  03,  and  H202  on  aqueous  solu- 
tion allow  definitive  examination  of  mass-transport 
limitation  to  the  rate  of  in-cloud  aqueous-phase 
oxidation  of  S02  by  03  and  H202.  Despite  the 
low  mass-accommodation  coefficient  of  03,  inter- 
facial  mass  transport  of  this  species  presents  no 
limitation  to  the  in-cloud  reaction  rate.  Lower 
bounds  for  mass-accommodation  coefficients  of 
H202  and  S02  establish  that  interfacial  mass  trans- 
port of  these  species  is  less  restrictive  than  gas- 
phase  diffusion  and  is  not  a  limitation  to  the  in- 
cloud  reaction  under  conditions  of  interest.  Al- 
though aqueous-phase  limitation  of  the  03  reaction 
and  gas-phase  limitation  of  the  H202  reaction  are 
indicated  under  certain  extremes  of  conditions,  for 
the  most  part  this  limitation  is  absent,  ruling  out 
any  drop-size  dependence  to  the  kinetics  of  these 
reactions  in  most  situations.  The  results  further 
indicate  that  the  rates  of  these  reactions  may  be 
accurately  evaluated  in  many  situations  of  interest 
by  treating  cloudwater  as  saturated  in  the  reagent 
gases.  (Author's  abstract) 
W89-08044 


CHARACTERIZATION  OF  NORTH  SEA  AER- 
OSOLS BY  INDIVIDUAL  PARTICLE  ANALY- 
SES, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  2K. 
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ACIDIC  AND  ALKALINE  PRECIPITATION 
COMPONENTS  IN  THE  MESOSCALE  RANGE 
UNDER  THE  ASPECT  OF  METEOROLOGI- 
CAL FACTORS  AND  THE  EMISSIONS, 

Institut   fuer  Energetik,   Leipzig  (German   DR.) 

W.  Marquardt,  and  P.  Ihle. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 


Sources  Of  Pollution — Group  5B 

12,  p  2707-2713,  December  1988.  4  fig,  8  tab,  9  ref. 

Descriptors:  'Acid  rain,  'Alkalinity,  'Chemistry 
of  precipitation,  Sampling,  Ions,  Chemical  analysis, 
Air  pollution  effects,  Germany,  Water  pollution 
sources,  Rainfall,  Coal. 

Rainfall  collected  from  individual  precipitation 
events  at  two  sites  in  northern  Germany  80-100  km 
from  industrial  sites  was  analyzed  for  ionic  species. 
The  cloud  routes  at  the  850  hPa  level  were  traced 
back  one  day  and  seven  sectors  were  formed  for 
each  collecting  site.  Data  were  analyzed  with  re- 
spect to  the  influences  of  meteorological  and  sea- 
sonal factors,  and  ionic  content  was  studied  as  a 
function  of  emission  patterns  with  special  attention 
to  the  difference  of  acidic  and  alkaline  components 
emitted  by  the  combustion  of  different  kinds  of 
fossil  fuels.  It  was  concluded  that  the  considerable 
emission  of  neutralizing  components  (especially 
CaO)  from  brown  coal  firing  causes  a  clear  in- 
crease in  the  pH  of  precipitation  above  the  value 
expected  based  on  S02  emissions.  This  effect  is 
still  detectable  after  mesoscale  transport.  There- 
fore, combustion  of  German  brown  coal,  despite 
its  high  sulfur  content  compared  to  other  fuels, 
does  not  increase  the  acidity  of  rain.  (Doria-PTT) 
W  89-08046 


SIMULATION  OF  SULFUR  WET  DEPOSITION 
AND  ITS  DEPENDENCE  ON  THE  INFLOW  OF 
SULFUR  SPECIES  TO  STORMS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  C.  Easter,  and  D.  J.  Luecken. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No 
12,  p  2715-2739,  December  1988.  16  fig,  10  tab,  69 
ref,  append.  Electric  Power  Research  Institute  Re- 
search Agreement  RP 1630-40. 

Descriptors:  'Path  of  pollutants,  'Acid  rain, 
'Sulfur,  'Storms,  'Model  studies,  'Chemistry  of 
precipitation,  Mathematical  models,  Sulfur  com- 
pounds, Aerosols,  Sulfates,  Ozone,  Clouds,  Con- 
vection, Seasonal  variation,  Nucleation. 

Numerical  precipitation  scavenging  models  were 
used  to  investigate  the  relationship  between  the 
inflow  concentrations  of  sulfur  species  to  precipita- 
tion systems  and  the  resulting  sulfur  wet  deposi- 
tion. Simulations  were  made  for  summer  and 
winter  seasons  using  concentration  ranges  of  S02, 
aerosol  sulfate,  H202,  and  03  appropriate  for  the 
eastern  U.S.  summer  simulations  use  one-dimen- 
sional time-dependent  convective  cloud  and  scav- 
enging models;  winter  simulations  use  two-dimen- 
sional steady-state  warm-frontal  models.  Sulfur 
scavenging  mechanisms  include  nucleation  scav- 
enging of  aerosol,  aqueous  reactions  of  H202,  03, 
and  HCHO  with  S(IV),  and  nonreactive  S(IV) 
scavenging.  Over  the  wide  range  of  conditions  that 
were  examined,  the  relation  between  sulfur  inflow 
and  sulfur  wet  deposition  varied  from  nearly  linear 
to  strongly  nonlinear.  The  degree  of  nonlinearity 
was  most  affected  by  aerosol  sulfate  levels  and 
relative  levels  of  S02  vs  H202.  Higher  aerosol 
sulfate  levels  (as  found  in  summer)  produced  a 
more  linear  relation.  The  greatest  nonlinearity  oc- 
curred when  S02  exceeded  H202.  Winter  simula- 
tions showed  more  nonlinearity  than  summer  simu- 
lations. (Author's  abstract) 
W89-08047 


AEROSOL  AND   HYDROMETEOR   CONCEN- 
TRATIONS AND  THEIR  CHEMICAL  COMPO- 
SITION  DURING   WINTER   PRECIPITATION 
ALONG  A  MOUNTAIN  SLOPE:  II.  ENHANCE- 
MENT OF  BELOW-CLOUD  SCAVENGING  IN 
A  STABLY  STRATIFIED  ATMOSPHERE, 
Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland).  Atmospheric  Physics  Lab. 
B.  Zinder,  T.  Schumann,  and  A.  Waldvogel. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No 
12,  p  2741-2750,  December  1988.  9  fig,  4  tab,  26 
ref. 

Descriptors:  'Aerosols,  'Precipitation,  'Acid  rain, 
'Path  of  pollutants,  'Water  pollution  sources, 
'Clouds,  'Atmospheric  physics,  Stratification.  At- 
mosphere, Particulate  matter,  Washouts,  Fog,  Air 
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pollution,   Chemistry   of  precipitation,   Chemical 
composition,  Mountains. 

Detailed  measurements  of  10  cases  of  winter  pre- 
cipitation along  a  mountain  slope  show  that  under 
certain  conditions,  up  to  80%  of  pollutants  in  pre- 
cipitation result  from  below-cloud  scavenging. 
This  behavior  is  evident  if  a  stably  stratified  atmos- 
phere occurs  for  some  days  before  precipitation.  A 
high  washout  of  particles  can  be  explained  by  an 
inversion  fog  model:  aerosols  in  fog  layers  show 
different  size  distributions  than  in  dry  air.  In  dry 
air,  the  aerosol  size  distribution  has  its  maximum 
on  particles  which  are  removed  inefficiently  by 
below-cloud  scavenging.  In  such  situations,  the 
pollutant  input  from  below-cloud  scavenging  is  as 
little  as  5-20%.  In  contrast,  under  humid  condi- 
tions, the  main  aerosol  mass  does  not  consist  of 
particle  sizes  in  the  Greenfield  gap,  and  therefore 
the  aerosols  are  scavenged  more  efficiently,  and 
higher  below-cloud  input  occurs.  In  Part  I,  a  large 
in-cloud  and  small  below-cloud  scavenging  effi- 
ciency was  deduced  from  measured  aerosol  de- 
creases at  three  measuring  sites.  In  this  paper,  it  is 
shown  that,  under  conditions  of  an  inversion,  the 
below-cloud  input  of  pollutants  may  dominate  all 
other  contributions.  (Author's  abstract) 
W89-08048 

WET  SULFATE  AND  NITRATE  DEPOSITION 
PATTERNS  IN  EASTERN  NORTH  AMERICA, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Energy 

Lab. 

S.  G.  Zemba,  D.  Golomb,  and  J.  A.  Fay. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 

12,  p  2751-2761,  December  1988.   12  fig,  14  ref. 

Descriptors:  *Sulfates,  *Nitrates,  *Chemistry  of 
precipitation,  *North  America,  *Acid  ram,  Rain- 
fall, Seasonal  variation,  Spatial  distribution. 

Four  year  (1982-1985)  averaged  acid  deposition 
(sulfate  and  nitrate  ion)  data  obtained  at  77  stations 
of  the  Acid  Deposition  System  in  Eastern  North 
America  (ENA)  are  analyzed   for  seasonal   and 
spatial  variations.  Average  sulfate  concentrations 
over  most  of  ENA  range  from  1.5-3  mg/1.  Highest 
sulfate  depositions  (>    35  kg/ha/y)  occur  over 
west  Pennsylvania,  the  Virginias,  east  Michigan, 
and  southern  Ontario  between  Lakes  Huron  and 
Erie.  Sulfate  isopleths  generally  stretch  along  a 
SW-NE  axis.  In  the  northeast  quadrant  of  ENA, 
65-70%  of  the  annual  sulfate  depositions  occur  in 
the  April-September  half  year;  some  regions  in 
southern  Canada  experience  as  much  as  75%  in 
that  period.  Average  nitrate  concentrations  range 
from  1-2  mg/1  throughout  much  of  ENA.  Peak 
nitrate  depositions  (>   20  kg/ha/y)  fall  between 
Lakes  Michigan  and  Ontario;  15  kg/ha/y  or  more 
cover  most  of  the  Midwest,  New  York,  New  Eng- 
land, and  south  Ontario.  Nitrate  depositions  are 
more  evenly  distributed  throughout  the  year,  with 
55-65%   occurring   in   the   April-September   half 
year.  The  average  annual  molar  ratio  of  sulfate  to 
nitrate  varies  from  0.8-1.5  over  ENA.  The  ratio  is 
highest  at  south-central  receptors  and  lower  at 
northern  latitudes.  The  findings  demonstrate  that 
reducing  emissions  during  peak  deposition  season 
will  result  in  larger  deposition  decrements  than  if 
the  emission  reductions  are  spread  evenly  through- 
out the  year.  (Doria-PTT) 
W89-08049 


SOOT  SCAVENGING  MEASUREMENTS  IN 
ARCTIC  SNOWFALL, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

K.  J.  Noone,  and  A.  D.  Clarke. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 

12,  p  2773-2778,  December  1988.  2  fig,  2  tab,  21 

ref  NSF  Division  of  Polar  Programs  Grant  DPP- 

8213425. 

Descriptors:  *Air  pollution,  'Carbon,  "Chemistry 
of  precipitation,  'Arctic,  *Snow,  'Particulate 
matter,  'Acid  rain,  'Path  of  pollutants,  Snowpack, 
Sweden,  Snowmelt,  Acidity,  Conductivity,  Sul- 
fates, Sampling,  Nitrates,  Chlorides,  Sodium,  Po- 
tassium, Ammonium. 

Simultaneous  measurements  of  elemental  carbon 
(EC)  concentrations  in  air  and  in  fresh  snowfall 


were  made  for  six  storms  during  the  spring  of  1984 
in  the  Swedish  Arctic.  Air  concentrations  ranged 
from  0.8-0.05  micrograms/cu  m,  while  concentra- 
tions in  the  fresh  snowfall  ranged  from  60-4  micro- 
grams/1 meltwater  with  a  marked  decrease  in  both 
the  air  and  snow  concentrations  over  the  sampling 
period.  The  EC  scavenging  ratio  in  the  snowfall 
remained  roughly  constant  at  ca  100  and  appeared 
to  be  independent  of  these  concentration  changes. 
In  addition  to  the  EC  measurements  pH,  conduc- 
tivity, and  some  major  ions  were  measured  in  the 
fresh  snowfall.  Excess  sulfate  varied  from  0-12 
microM  with  the  lowest  value  at  the  end  of  the 
sampling  period,  while  pH  ranged  from  4.6-5.2, 
with  the  highest  values  at  the  end  of  the  sampling 
period.  (Author's  abstract) 
W89-08051 


RELATIONSHIPS  BETWEEN  METEOROLOG- 
ICAL SITUATIONS  AND  ACID  RAIN  IN  SPAN- 
ISH BASQUE  COUNTRY, 

Collegio  Universitario  de  Alava,  Spain. 

A.  Ezcurra,  H.  Casado,  J.  P.  Lacaux,  and  C. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
12,  p  2779-2786,  December  1988.  5  fig,  7  tab,  9  ref. 

Descriptors:  'Weather,  'Acid  rain,  'Spanish 
Basque  country,  'Chemistry  of  precipitation, 
•Water  pollution  sources,  Sampling,  Rainfall, 
Chemical  composition,  Statistical  analysis,  Multi- 
variate analysis,  Air  pollution. 

Rainfall  from  a  total  of  52  precipitation  events  was 
collected  in  1986  at  Vitoria  (Spanish  Basque  coun- 
try) and  studied  using  multivariate  analysis  and 
automatic  classification  (length  chi  squared)  of  the 
rainy  events.  These  techniques  demonstrated  the 
presence  of  acid  rain  with  an  anthropogenic  origin, 
reinforced  by  the  trans-border  transport  from 
southern  France.  Rainy  episodes  were  also  shown 
to  have  a  basic  character  due  to  a  local  source  of 
terrigenous  particles.  Four  potential  sources  of  pol- 
lution were  defined  to  account  for  the  temporal 
variations  of  rainfall  chemical  composition:  (1)  a 
marine  source  characterized  by  chloride,  sodium, 
and  magnesium  ions;  (2)  a  basic  terrigenous  source 
characterized  by  a  strong  concentration  of  calcium 
ions;  (3)  the  source  of  acidity  associated  with  the 
presence  of  nitrate  and  ammonium;  and  (4)  a 
source  characterized  by  the  participation  of  sulfate 
to  both  the  acidity  and  the  terrigenous  source, 
identified  by  potassium,  calcium,  and  magnesium. 
Four  main  meteorological  classes  were  also  identi- 
fied. (Doria-PTT) 
W89-08052 


spatial  distribution  of  estimated  values  varies  loc 
ly  according  to  each  procedure,  and  the  level 
uncertainty  is  systematically  better  predict 
through  an  estimation  by  quotient,  even  though 
is  based  on  an  approximate  formula.  In  order 
avoid  misleading  results,  the  direct  kriging  of  i 
concentration  should  be  applied  only  for  gld 
estimation  purposes  after  its  practical  equivaler 
with  the  estimation  by  quotient  has  been  apprais 
(Author's  abstract) 
W89-08053 


ISOLATION  OF  VIBRIO  CHOLERAE  FRC 
AQUATIC  BIRDS  IN  COLORADO  AND  WA 

Colorado    State    Univ.,    Fort    Collins.    Dept. 

Microbiology. 

J.  E.  Ogg,  R.  A.  Ryder,  and  H.  L.  Smith. 

Applied       and       Environmental       MicrobioU 

AEMIDF,  Vol.  55,  No.  1,  p  95-99,  January  198' 

fig,  2  tab,  39  ref. 

Descriptors:  'Vibrio,  'Epidemiology,  *Wi 
birds,  'Colorado,  'Utah,  'Isolation,  Bacte 
Human  diseases,  Feces,  Bioassay,  Pathogenic  t 
teria. 

Vibrio  cholerae  was  isolated  from  cloacal  sw 
and  freshly  voided  feces  collected  from  20  spe 
of  aquatic  birds  in  Colorado  and  Utah  during  1 
and  1987.  About  17%  (198  of  1,131)  fecal  sp 
mens  collected  from  July  1986  through  Aui 
1987  contained  the  organism.  Both  Ol  and  noti 
V.  cholerae  strains  were  isolated  from  the  f 
specimens.  Isolates  from  eight  birds  (represen 
five  species)  agglutinated  in  O  group  1  antisei 
Supernatants  of  broth  cultures  from  three  isol 
which  typed  as  V.  cholerae  Ol  serotype  Og 
gave  reactions  typical  of  cholera  toxin  when  te 
on  Y-l  mouse  adrenal  cell  cultures.  Several  s 
vars  of  non-Ol  V.  cholerae  were  isolated  froir 
fecal  specimens;  serovar  22  was  the  most  previ 
type.  All  non-Ol  isolates  were  cytotoxic  to 
mouse  adrenal  cells.  Only  non-Ol  V.  cholerae 
detected  in  water  samples  collected  from  the  1 
tat  of  the  birds.  The  results  of  this  study  suj 
that  aquatic  birds  serve  as  carriers  and  dissemi 
V.  cholerae  over  a  wide  area.  (Author's  abst 
W 89-08061 


CHOICE  OF  WORKING  VARIABLES  IN  THE 
GEOSTATISTICAL  ESTIMATION  OF  THE 
SPATIAL  DISTRIBUTION  OF  ION  CONCEN- 
TRATION FROM  ACID  PRECIPITATION, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

K.  Guertin,  J.-P.  Villeneuve,  S.  Deschenes,  and  G. 

TfiCQUCS 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
12,  p  2787-2801,  December  1988.  16  fig,  3  tab,  17 
ref. 

Descriptors:  'Spatial  distribution,  'Statistical 
methods,  'Acid  rain,  'Chemistry  of  precipitation, 
•Estimating,  Ions,  Mapping,  Simulation,  Sulfates, 
Rainfall. 

Ordinary  kriging  presents  an  optimal  tool  to  esti- 
mate the  spatial  distribution  of  ion  concentration 
from  acid  precipitation  and  produce  risk-qualified 
maps  of  the  phenomenon  over  the  studied  area. 
The  choice  of  appropriate  working  variables  for 
the  estimation  of  ion  concentration  depends  on  the 
nature  of  the  studied  phenomena  and  on  the  objec- 
tive of  the  study.  The  effect  of  this  choice  on 
estimation  results  is  illustrated  through  a  compari- 
son of  experimental  results  obtained  from  the 
direct  kriging  of  concentration  and  from  the  esti- 
mation of  concentration  by  quotient.  It  appears 
that  even  with  fairly  constant  precipitation  totals 
with  respect  to  ion  concentrations  and  given  a 
small  correlation  between  both  variables,  discrep- 
ancies between  results  from  the  two  approaches 
can  be  significant,  especially  at  a  local  scale:  the 


BIOTRANSFORMATION  AND  DETOHF 
TION  OF  T-2  TOXIN  BY  SOIL  AND  FRI 
WATER  BACTERIA, 

Kent  Univ.,  Canterbury  (England).  Biological 
S.  Beeton,  and  A.  T.  Bull. 
Applied  and  Environmental  Microbic 
AEMIDF,  Vol.  55,  No.  1,  p  190-197  Jar 
1989  6  fig,  5  tab,  29  ref.  Ministry  of  Del 
Contract  2099/0 16/CDE. 

Descriptors:  'Biotransformation,  'Detoxifici 
•Toxins,  *Molds,  *Trichothecenes,  •Fateofp 
ants,  *  Bacteria,  Soil  bacteria,  Aquatic  bacteria 
fungi,  Cereal  crops,  Carbon,  Energy,  Growth 
tabolism,  Degradation,  Chemical  reactions,  M 
ular  structure. 

Bacterial  communities  isolated  from  17  of  20 
pies  of  soils  and  waters  with  widely  diverse 
graphical  origins  utilized  T-2  toxin  asa  sole  s 
of  carbon  and  energy  for  growth.  These  is 
readily  detoxified  T-2  toxin  as  assessed  by  a 
dotorula  rubra  bioassay.  The  major  degra( 
pathway  of  T-2  toxin  in  the  majority  ot  is 
involved  side  chain  cleavage  of  acetyl  moiel 
produce  HT-2  toxin  and  T-2  triol.  A  minor  < 
dation  pathway  of  T-2  toxin  that  involved  cc 
sion  to  neosolaniol  and  thence  to  4-deacetyl  i 
laniol  was  also  detected.  Some  bacterial  com 
ties  had  the  capacity  to  further  degrade  tn 
triol  or  4-deacetyl  neosolaniol  to  T-2  tetraol 
communities,  TS4  and  KS10,  degraded  tl 
chothecene  nucleus  within  24  to  48  h.  I  nese 
rial  communities  comprised  9  distinct  species 
Community  KS10  contained  3  primary  Iran: 
ers  which  were  able  to  cleave  acetate  troi 
toxin  but  which  could  not  assimilate  the  side 
products,  whereas  community  TS4  contai 
primary  transformers  which  were  able  to  gr 
the  cleavage  products,  acetate  and  isovaler 
third  community,  AS1,  was  much  simpler  in 
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id  contained  only  two  bacterial  species,  one 
ich  transformed  T-2  toxin  to  T-2  triol  in 
ulture.  In  all  cases,  the  complete  eommuni- 
;re  more  active  against  T-2  toxin  in  terms  of 
f  degradation  than  any  single  bacterial  com- 
:.  Cometabolic  interactions  between  species 
jested  as  a  significant  factor  in  T-2  toxin 
lation.  (Author's  abstract) 
8062 


R    QUALITY    OF    LAKE    PYHAJARVI 
iLIA)  IN  THE  1980S, 

Karelian   Water   District   Office,   Joensuu 
id). 

imary  bibliographic  entry  see  Field  2H. 
8082 


•HYTON  OF  LAKE  PYHAJARVI  (KARE- 

ii  Univ.  (Finland).  Karelian  Inst, 
imary  bibliographic  entry  see  Field  5C. 
8083 


a.  TO  PREDICT  THE  LEVEL  OF  ARTI- 
L  RADIONUCLIDES  IN  ENVIRONMEN- 
1ATERIALS  IN  THE  SEVERN  ESTUARY 
HE  BRISTOL  CHANNEL, 

al  Radiological  Protection  Board,  Harwell 

nd). 

dcColl. 

I  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 

1-84,  1988.  1  fig,  3  tab,  13  ref. 

ptors:  'Model  studies,  'Radioactive  wastes, 
lies,  Water  pollution  effects,  *Water  pollu- 
lurces,  Nuclear  powerplants,  Salinity,  Ra- 
opes,  Cesium  radioisotopes,  Model  testing, 
tion  exposure,  Tracers,  Path  of  pollutants. 

BVERN  compartment  model  of  the  Bristol 
:1  and  Severn  Estuary  (England)  was  devel- 
3r  use  in  predicting  environmental  concen- 
;  of  artificial  radionuclides  present  in  the 
I  as  a  result  of  low-level  routine  discharges 
he  nuclear  power  industry.  The  approach 
as  to  divide  the  geographical  region  into  a 
r  of  compartments  and  represent  mass  water 
lents  and  dispersion  as  exchange  coefficients 
n  compartments.  This  approach  assumes 
radionuclide  is  uniformly  distributed  within 
)mpartment.  The  system  of  first-order  linear 
ins  that  represents  the  model  is  solved  nu- 
lly  to  produce  time-varying  environmental 
trations  of  radionuclides.  Further  computer 
ms  are  used  to  assess  the  radiological  impact 
:oncentrations,  using  appropriate  dosimetric 
bit  data.  The  model  was  validated  against 

data  and  concentrations  of  Csl37  in  envi- 
stal  media.  This  validation  demonstrates  the 

ability  of  the  model  to  represent  the  trans- 
id  environmental  distribution  of  tracer  mate- 
xluding  those  not  conserved  in  the  water 
i.  (Doria-PTT) 
5095 


UNIUM  SOLUBILITY  RELATIONSHIPS 
ID  WATERS-A  PRACTICAL  EXAMPLE 
IE  NEED  FOR  A  RADICAL  REAPPRAIS- 

:e  of  Hydrology,  Wallingford  (England). 

1  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 
159,   December    30,    1988.    9    fig,    28    ref, 

ptors:  'Acid  rain  effects,  *Path  of  pollut- 
Alummum,  'Solubility,  *Acid  streams, 
odynamics,  Stability  analysis,  Chemistry, 
»ty,  Carbon  dioxide,  Geohydrology, 
'S,  Groundwater. 

i  waters  draining  the  Hafren  forest  are  satu- 
o  oversaturated  with  respect  to  some  crys- 
forms  of  Al(OH)3  and  kaolin  except  for  the 
cidic  ones  (pH  <  4.5)  which  are  undersatur- 
fo  single  solubility  control  involving  these 
explains  the  variations  observed.  Conven- 
itability  diagrams  are  misleading  in  that  their 
re  dependent  so  that  spurious  correlations 


result.  Alternative  plots  are  provided  which  do  not 
exhibit  this  dependency.  Analysis  of  aluminum  sol- 
ubility controls  within  the  soilwater  and  ground- 
water zones  is  achieved  by  the  application  of  ther- 
modynamic stability  diagrams  to  calculated  values 
of  soilwater  and  groundwater  chemistry  using 
stream-water  values  while  pC02  is  fixed  at  a  soil- 
water  and  groundwater  value  of  25  times  the  at- 
mospheric value.  The  preliminary  analysis  suggests 
that  Al(OH)3  and  kaolin  solubility  controls  are  not 
important  in  surfacewater,  soilwater,  and  ground- 
water. The  results  point  to  the  urgent  need  for  a 
radical  reappraisal  of  aluminum  hydrogeological 
controls  in  acidic  and  acid  sensitive  catchments. 
(Author's  abstract) 
W89-08117 


FATE  OF  ACETONE  IN  AN  OUTDOOR 
MODEL  STREAM  IN  SOUTHERN  MISSISSIP- 
PI, U.S.A., 

Geological  Survey,  Arvada,  CO. 

R.  E.  Rathbun,  D.  W.  Stephens,  D.  J.  Schultz,  and 

D.  Y.  Tai. 

Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 

p  181-209,  December  30,  1988.  8  fig,  7  tab,  33  ref. 

Descriptors:  *Acetone,  *Fate  of  pollutants, 
'Streams,  'Mississippi,  Dyes,  Alcohols,  Volatility, 
Biodegradation,  Glucose,  Nutrients,  Nitrates. 

The  fate  of  acetone  in  water  was  investigated  in  an 
outdoor  model  stream  located  in  southern  Missis- 
sippi. Acetone  was  injected  continuously  for  32 
days,  resulting  in  small  milligram-per-liter  concen- 
trations in  the  stream.  Rhodamine-WT  dye  was 
injected  at  the  beginning  and  at  the  end  of  the 
study  to  determine  the  time-of-travel  and  disper- 
sion characteristics  of  the  stream.  A  12-h  injection 
of  t-butyl  alcohol  (TB A)  was  used  to  determine  the 
volatilization  characteristics  of  the  stream.  Volatili- 
zation controlled  the  acetone  concentration  in  the 
stream.  Significant  bacterial  degradation  of  acetone 
did  not  occur,  contrary  to  expectations  based  on 
previous  laboratory  studies.  Attempts  to  induce 
degradation  of  the  acetone  by  injecting  glucose 
and  a  nutrient  solution  containing  bacteria  accli- 
mated to  acetone  were  unsuccessful.  Possible  ex- 
planations for  the  lack  of  bacterial  degradation 
included  a  nitrate  limitation  and  a  limited  residence 
time  in  the  stream  system.  (Author's  abstract) 
W89-08120 


REGIONAL  HYDROGEOLOGY  OF  THE  SILU- 
RIAN AND  ORDOVICIAN  SEDIMENTARY 
ROCK  UNDERLYING  NIAGARA  FALLS,  ON- 
TARIO, CANADA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

K.  S.  Novakowski,  and  P.  A.  Lapcevic. 
Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 
p  211-236,  December  30,  1988.  7  fig,  4  tab,  55  ref. 

Descriptors:  'Geohydrology,  'Sedimentary  rocks, 
'Niagara  Falls,  'Path  of  pollutants,  'Waste  dispos- 
al, 'Groundwater  movement,  'Groundwater  pol- 
lution, Stratigraphy,  Boreholes,  Permeability, 
Monitoring,  Hydraulic  properties,  Hydraulic  con- 
ductivity, Model  studies,  Geochemistry,  Saline 
water. 

Due  to  concern  over  the  potential  for  widespread 
groundwater  contamination  in  the  sedimentary 
rock  underlying  the  Niagara  Falls  area,  a  study 
was  done  to  investigate  the  hydrogeology  of  the 
Silurian  and  Ordovician  stratigraphy  underlying 
the  Upper  Niagara  River  and  the  Eastern  Niagara 
Peninsula.  Seven  boreholes  were  drilled,  tested  for 
permeability,  sampled  for  inorganic  and  organic 
solutes,  and  monitored  for  hydraulic  head  to  pro- 
vide data  for  a  conceptual  model  of  regional 
groundwater  flow.  Results  show  that  there  are  at 
least  three  distinct  groundwater  flow  regimes  in 
the  bedrock.  The  uppermost  regime  consists  of 
fracture  zones  in  the  Guelph  and  Lockport  Forma- 
tions, with  active  groundwater  circulation  primari- 
ly discharging  towards  the  Niagara  Gorge  and 
Escarpment.  Underlying  the  Lockport  Formation 
are  an  overpressured  and  an  underpressured  (low 
hydraulic  head)  regime.  In  both  regimes,  geo- 
chemical  analyses  and  permeability  measurements 
indicate  very  old  and  saline  groundwater  which 
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probably  has  undergone  minimal  migration  since 
pre-Pleistocene  time.  It  is  concluded  that  potential 
groundwater  contamination  below  the  bottom  of 
the  Lockport  Formation  is  probably  not  significant 
in  the  Niagara  Falls  area  except  adjacent  to  the 
Niagara  Gorge  where  vertical  permeability  in  the 
lower  flow  regimes  may  be  enhanced.  (Author's 
abstract) 
W89-08121 


THREE-COMPONENT  TRACER  MODEL  FOR 
STORMFLOW  ON  A  SMALL  APPALACHIAN 
FORESTED  CATCHMENT, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-08126 


REMEDIAL  ACTIONS  UNDER  VARIABILITY 
OF  HYDRAULIC  CONDUCTIVITY, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-08128 


CONTINUED  DDT  PERSISTENCE  IN  MISSIS- 
SIPPI RIVER  DELTA  STREAMS:  A  CASE 
STUDY, 

Mississippi  Univ.,  University.   Dept.  of  Biology. 
S.  A.  Sewell,  and  L.  A.  Knight. 
Proceedings     Arkansas     Academy     of     Science 
AKASO,  Vol.  40,  p  56-58,  1986.  1  fig,  2  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  *DDT,  'Or- 
ganic pesticides,  'Case  studies,  'Fate  of  pollutants, 
'Deltas,  'Pesticides,  'Mississippi  River,  Water  pol- 
lution, Environmental  policy,  Trophic  level,  Food 
chain,  Bottom  sediments,  DDE,  DDD,  Population 
exposure,  Fish  populations,  Sublethal  limit. 

Fish  samples  representative  of  several  trophic 
levels  were  taken  from  the  Wolf  and  Loosahatchie 
Rivers  of  western  Tennessee  during  the  early 
1980s.  Results  indicated  that  dichlorodiphenyl 
trichloroethane  (DDT),  with  metabolites  DDD 
and  DDE,  remains  common  in  fish  tissues  in  these 
areas  and  approaches  the  levels  recommended  as 
maxima  for  human  consumption  by  the  U.S.  Food 
and  Drug  Administration.  Samples  of  top  carni- 
vores and  forage  fishes,  particularly  the  gizzard 
shad,  Dorosoma  cepedianum,  commonly  exceeded 
500  ppb  DDE.  The  study  reveals  that  although  the 
chemical  concentrations  do  not  exceed  the  5  ppm 
action  level  of  the  F.D.A.,  DDT  remains  in  the 
sediments  of  major  river  sources  and  continues  to 
enter  aquatic  food  chains  Actions  that  disturb  sedi- 
ments, including  normal  feeding  by  bottom  feed- 
ers, also  resuspend  DDT  in  the  water  column 
where  it  becomes  available  to  other  trophic  levels. 
(Friedmann-PTT) 
W89-08141 


BACTERIAL  ASPECTS  OF  RECREATIONAL 
WATER  QUALITY  OF  LAKES  IN  THE  TYRO- 
LEAN ALPS, 

F.  Tiefenbrunner,  E.  Schaber,  and  A. 

Steinkasserer. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1530-1535,  October 

1988.  3  fig,  3  tab,  3  ref. 

Descriptors:  'Mountain  lakes,  'Recreation,  'Bac- 
terial analysis,  'Wastewater  pollution,  'Austria, 
Tyrolean  Alps,  Swimming,  Radioactive  tracers, 
Coliforms,  Public  health,  Bacterial  physiology, 
Culturing  techniques. 

An  attempt  was  made  to  detect  'overall  bacterio- 
logical behavior'  in  recreational  lakes  of  the  Tyro- 
lean Alps  (Austria)  by  evaluating  the  total  cell 
numbers  and  biomass  of  bacteria,  counting  colonies 
growing  on  a  standard  agar  medium,  and  estimat- 
ing uptake  of  radiolabeled,  quickly-metabolized 
substrates.  A  relatively  undisturbed  bathing  lake 
had  300  colony-forming  units  (CFU)/100  ml  of  all 
bacteria  and  0-70  CFU/100  ml  of  Escherichia  coli. 
In  contrast,  a  nearby  lake  affected  by  human  and 


■ 

HflUI 


145 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


■J3 

■: 

■■*. 


* 


Group  5B — Sources  Of  Pollution 

animal  wastes  had  E.  coli  up  to  1000  CFU/ 100  ml. 
To  demonstrate  the  ability  of  bacterial  removal 
and  lack  of  evidence  of  original  fecal  aggregates 
by  sewage  treatment  and  biotope  influence,  purifi- 
cation plants  and  the  rivers  into  which  they  dis- 
charge were  studied.  Samples  representing  post- 
treatment  were  taken  at  a  distance  corresponding 
to  15  min  river  travel  time.  In  both  the  plants  and 
the  rivers  a  high  clearance  of  bacteria  takes  place, 
although  a  high  CFU  of  bacteria  could  be  found. 
The  practical  consequences  of  the  present  findings 
is  that,  in  order  to  ensure  that  recreational  waters 
are  safe  for  bathing,  only  biotopes  having  no  or  at 
least  biologically  treated  sewage  discharged  must 
be  used.  However,  where  sewage  is  absent  and  a 
relation  of  20  sq  m/person  per  day  is  exceeded,  no 
evidence  of  increased  CFU  of  indicator  organisms 
or  enhanced  glucose  uptake  has  been  recorded  in 
the  last  10  yr  of  study.  (Rochester-PTT) 
W 89-082 17 

SEDIMENTATION  PONDS  AS  THE  WATER 
TREATMENT  SYSTEM  IN  THE  PEAT  PRO- 
DUCTION AREAS  AND  THEIR  EFFECT  ON 
THE  WATER  QUALITY  AND  PLANKTON 
COMMUNITIES, 

Vapo  Oy,  Jyvaskyla  (Finland).  Research  Dept. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-08223 

BIOACCUMULATION  OF  CESIUM  BY 
AQUATIC  ORGANISMS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

H.  Mailhot,  R.  H.  Peters,  and  R.  J.  Comett. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte         Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1602-1609,  October 
1988.  1  fig,  3  tab,  47  ref. 

Descriptors:  "Cesium,  'Bioaccumulation,  'Biologi- 
cal  magnification,  *  Aquatic  animals,  Heavy  metals, 
Salinity,  Model  studies. 

An  extensive  search  was  conducted  for  appropri- 
ate data  to  determine  if  the  bioconcentration  factor 
(BCF)  of  Cs  is  independent  of  Cs  concentration  in 
the  water.  In  addition,  whether  Cs  bioaccumula- 
tion  is  unaffected  by  body  size  and  is  greater  in 
freshwater  than  marine  systems.  A  total  of  341 
measurements  of  body-burden  for  aquatic  animals 
under  field  conditions,  were  found,  but  only  71  of 
these  had  accompanying  measurements  of  environ- 
mental concentration.  Thirteen  more  estimates  of 
both  variables  were  available  from  laboratory  stud- 
ies. An  analysis  could  not  be  incorporated  to  deal 
with  the  effects  of  taxon  or  salinity.  The  data  can 
be  separated  into  three  classes  based  on  the  Cs 
concentration  in  the  bodies  of  the  animals,  but  a 
similar  separation  is  achieved  by  considering  taxon 
and  salinity.  These  classes  probably  are  not  related 
to  either  salinity  or  taxonomic  group.  Rather,  the 
apparent  effects  of  salinity  and  type  reflect  the 
narrow   ranges  of  ambient  concentration  within 
each  class.  As  a  result,  the  effect  of  salinity  and 
type  cannot  be  isolated  from  those  of  ambient 
concentration  and  size.  The  Cs  concentrations  in 
animals  are  interpreted  as  a  function  of  body  size 
and  concentration  in  water  because  these  variables 
so  frequently  are  important  in  uptake.  Cs  is  rela- 
tively less  concentrated  in  the  bodies  of  aquatic 
animals  living  in  more  contaminated  environments, 
suggesting  that  Cs  may  be  discriminated  against  in 
contaminated  systems.   Laboratory  studies  of  Cs 
bioaccumulation  may  misrepresent  the  phenome- 
non in  nature  and  lead  to  ineffective  models  of 
natural  processes  because  the  concentrations  of  Cs 
used  are  at  least  an  order  of  magnitude  higher  than 
natural  levels.  The  inverse  relation  between  Cs 
body-burden  and  body  size  likely  does  not  reflect 
the  decline  in  size-specific  metabolic  rates  or  sur- 
face-to-volume  ratios   with   increasing   size.   The 
present  analysis  suggests  that  Cs  in  'biodiminuted' 
rather  than  accumulated   in  larger  organisms.   A 
more  general  model  of  contaminant  accumulation 
is  needed   to  describe   the  diversity   of  patterns 
observed  in  aquatic  systems.  (Rochester-PTT) 
W89-08228 


MERCURY     IN     RUN-OFF     WATER     FROM 
SMALL  WATERSHEDS, 


Swedish    Environmental    Research    Inst.,    Goete- 

borg. 

A.  Iverfeldt,  and  K.  Johansson. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1626-1632,  October 

1988.  2  fig,  1  tab,  22  ref. 

Descriptors:  *Water  pollution  sources,  'Mercury, 
•Path  of  pollutants,  'Sweden,  'Runoff,  Peat,  Flow 
discharge,  Pollutant  load,  Heavy  metals,  Seasonal 
distribution,  Nonpoint  sources,  Water  pollution 
sources. 

In  1985,  a  two-year  project  was  started  to  study 
the  transport  of  mercury  with  runoff  water  from 
small  catchments  in  Sweden.  The  specific  mercury 
runoff  from  drainage  areas  was  estimated  and  its 
importance  in  the  total  mercury  supply  to  lakes 
was  assessed.  Sampling  was  performed  in  15  catch- 
ment areas  at  1 1  geographical  locations.  The  spe- 
cific runoff  water  from  the  catchment  areas  varied 
strongly  between  the  areas  due  to  different  climat- 
ic,  meteorological,   and  hydrological   conditions. 
The   average   concentration    of  mercury    in    the 
runoff  water,  expressed  as  Hg(II),  varied  between 
3.5  and  6.5  nanogram  Hg/1  in  most  of  the  southern 
and  central  areas.  The  specific  mercury  outflow, 
expressed  as  Hg(II),  ranged  from  0.6-5. 1  g/sq  km/ 
yr  in  the  southern  and  central,  whereas  values  of 
1.0-1.5  were  found  in  the  northern  areas.  A  major 
part  of  the  yearly  amount  of  mercury  in  runoff 
water   was   transported   during   periods   of  high 
water  flow.  This  pattern  is  pronounced   in  the 
northern  areas  where  high  water  flows  and  high 
mercury  concentrations  coincide.  The  transport  of 
mercury  from  the  studied  watersheds  varied  be- 
tween 0.7  and  6  g/sq  km/yr.  This  means  that 
transport  from  watershed  makes  up  a  considerable, 
probably  in  many  cases  the  major,  part  of  the  total 
transport  of  mercury  to  lakes  in  Sweden.  Much  of 
the  yearly  transport  occurred  during  periods  when 
high  water  flow  coincides  with  high  content  of 
organic  matter  and  mercury  in  the  waters.  In  the 
northern  parts  of  the  country  these  periods  oc- 
curred mainly  during  the  spring  period.   In  the 
southern  parts,  important  amounts  of  mercury  also 
were  transported  during  autumn.  Large  expanses 
of  peatland  in  a  watershed  seem  to  reduce  the 
runoff  of  mercury.  (Rochester-PTT) 
W89-08231 


SIMULATION  OF  INTERFACIAL  MECHA- 
NISMS WITH  DIALYSIS  MEMBRANES  TO 
STUDY  UPTAKE  AND  ELIMINATION  OF 
PERSISTENT  POLLUTANTS  IN  AQUATIC  OR- 
GANISMS, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
A.  Sodergren,  and  L.  Okla. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 
IVTLAP,  Vol.  23,  No.  3,  p  1633-1638,  October 
1988.  4  fig,  1  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion, 'Aquatic  animals,  'Chlorinated  hydrocar- 
bons, 'Dialysis  membranes,  Fish,  Amphipods,  Pol- 
ychlorinated  biphenyls,  DDT,  Kinetics. 

Mechanisms  behind  bioaccumulation  of  pollutants 
in  the  aquatic  environment  were  followed  by  com- 
paring the  uptake  of  persistent,  lipophilic  com- 
pounds by  aquatic  with  that  of  solvent-filled  dialy- 
sis membranes.  The  amphipod  Gammarus  pulex, 
the  cardinalfish  Apogon  semilineatus,  and  solvent 
(hexane)-filled  dialysis  membranes  were  exposed 
simultaneously  to  polychlorinated  biphenyls  and 
p'p-DDT  added  to  the  water  of  a  continuous  flow 
system.  The  organochlorines  were  dissolved  in 
ethanol  and  mixed  in  the  water  so  that  concentra- 
tions of  0.25-1.8  nanogram/ml  were  obtained. 
Water  temperature  was  17.2  C.  At  intervals,  three 
solvent-filled  dialysis  membranes,  10  amphipods, 
and  2  fish  were  removed  for  residue  analysis.  The 
patterns  of  uptake  of  p'p-DDT  by  G.  pulex  and  the 
membranes  were  similar.  The  dialysis  concentra- 
tion factor  (DCF:  concentration  of  compound  in 
dialysis  membrane/concentration  in  water)  was 
smaller  than  that  of  the  bioconcentration  factor 
(BCF:  concentration  of  compound  in  animal/con- 
centration in  water).  The  rapid  uptake  by  G.  pulex 
is  explained  by  the  greater  surface/volume  ratio  of 


the  animals  compared  to  the  dialysis  membrar 
The  experimental  results  show  that  the  PCB  cc 
pounds  were  taken  up  by  the  organisms  as  exjx 
ed,  but  elimination  proceeded  along  lines  that  w 
not  predicted.  From  a  steady-stale  concentrat 
the  compounds  were  eliminated  from  the  fish 
slowly  that  the  compounds  were  still  preien 
months  after  termination  of  the  exposure.  The  d 
ysis  membranes  performed  similarly  At  the  c 
centrations  used  here,  it  is  most  probable  that 
major  part  of  the  compounds  did  not  exist  in  t 
solution  and  performed  as  aggregates  or  moleci 
associations.  Uptake  therefore  proceeds  at  a  (a 
rate  than  elimination  because  the  animals  encc 
ter  the  substances  as  aggregates,  but  eliminate  tl 
as  individual  molecules.  The  substances  m 
across  the  membranes  in  different  forms  baa 
there  or  no  kinetic  reasons  for  the  aggregates 
associations  to  exist  in  a  lipophilic  medium.  1 
suggested  that  the  processes  involved  are  basec 
the  same  mechanisms  and  related  to  partiuonin 
the  substances  between  the  water  and  the  1 
pool  of  the  organism.  (Rochester-PTT) 
W89-08232 

5C.  Effects  Of  Pollution 


BENTHIC     INVERTEBRATE     POPULAT1 
CHARACTERISTICS      AS      AFFECTED 
WATER   QUALITY    IN   COAL-BEARING 
GIONS  OF  TENNESSEE, 

Geological    Survey,   Nashville,   TN.   Water 

sources  Div. 

A.  D.  Bradfield. 

Available  from  Books  and  Open  File  Report 

tion,  USGS,  Box  25425,  Denver,  CO  80225.  U 

Water  Resources  Investigations  Report  85-< 

1986.  19p,  1  fig,  8  tab,  44  ref. 

Descriptors:  'Benthic  fauna,  'Coal  Mil 
•Aquatic  populations,  'Tennessee,  'Invertebi 
'Water  pollution  effects,  Benthic  environr 
Tennessee,  Statistical  analysis,  Analysis  of 
ance,  Land  use,  Ecological  effects,  Streams,  B 
dicators,  Water  quality  control. 

Benthic  invertebrate  and  water  quality  data 

lected  during  previous  U.S.  Geological  S« 

studies  to  provide  background  hydrologic  infc 

tion  on  streams  draining  Tennessee  coal  rese 

were  evaluated  to  identify  possible  relation 

tween  stream  biota  and  water  quality.  Lines 

gressions  produced  low  correlation  coefficien 

lating  the  number  of  taxa/sample,  total  numb 

organisms/sample,  sample  diversity,  and  pet 

age   composition   of  selected   orders  of  un 

brates,    with    average    water    quality    para 

values  available  at  sampling  stations  (r  is  <  0 

p=0.05).  Analyses  of  these  data  by  linear  re 

sions  explained  little  of  the  variability  in  be 

invertebrate  samples  primarily  because  the  i 

butions  of  benthic  organisms  along  environn 

gradients   are   nonlinear.   Variability  in  sub 

characteristics  in  the  study  area  and  seasonal 

emergence  patterns  also  complicated  interpre 

of  these  data.  However,  analysis  of  variance 

did   indicate  significant   trends  towards  rei 

number  of  taxa,  number  of  organisms,  and  K 

diversity  at  stations  with  relatively  poor 

quality  conditions.  Decreasing  percentage  cc 

sition  of  Ephemeroptera  was  generally  acc< 

nied  by  an  increase  in  percent  Diptera  at  st 

with  higher  water  quality  constituent  cone 

tions  and  acidic  pH  (  >   than  0.6  units). 

trends  indicate  significant  differences  in  b 

communities  at  sites  with  evidence  of  more  l 

land  use  impacts.  Additional  data  on  benthic 

tebrates,  water  quality,  and  physical  habitat  i 

tions,  along  with  analyses  of  data  using  mu 

iate  statistical  methods  are  needed  to  defini 

logical  relations  between  specific  groups  ol 

tebrates  and  environmental  conditions.  (Ai 

abstract) 

W89-06995 

EFFECTS  OF  LAND  USE  AND  SURFICIA 
OLOGY  ON  FLOW  AND  WATER  QUALIJ 
STREAMS  IN  THE  COAL  MINING  Rt 
OF  SOUTHWESTERN  INDIANA,  OU 
1979  THROUGH  SEPTEMBER  1980, 
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gical  Survey,   Indianapolis,   IN.  Water   Re- 

*  Div 

imarv  bibliographic  entry  see  Field  4C. 

16998 


)\  v.  KNVIRONMENTAL  WATER  QUAL- 
CT  OF  1986, 

■a  House  of  Representatives,  Phoenix. 
imarv  bibliographic  entry  see  Field  6E. 
7127 


1C  HEALTH  EFFECTS  OF  CONTAMI- 
D  GROUNDWATER, 

Hopkins  Univ.,   Baltimore,   MD.   Dept.  of 
•y  Engineering  and  Water  Resources. 
Iman. 

ipers  for  and  Summary  of  a  Workshop  on 
dwater  Resources  and  Contamination  in  the 
States,  March  14  and  15,  1983,  Washington, 
ational  Science  Foundation  Div.  of  Policy 
L-h  and  Analysis  Report  No.  83-12,  August 
65-92,  37  ref. 

Mors:  'Public  health,  'Groundwater  pollu- 
■Vater  pollution  effects,  'Water  quality  con- 
onitoring,  Water  treatment,  Water  manage- 
"hemical  treatment. 

United  States,  some  200  million  people 
>n  community  water  systems  in  1980.  One 
these  were  served  from  groundwater.  Of 

000  community  systems,  11,000,  or  18%, 
rface  waters.  Eighty-two  percent,  or  50,000 
.,  depended  upon  subterranean  accumula- 
fo  date,  'seriously  degraded  groundwater 
y  constitutes  only  a  minor  fraction  of  the 
itional  groundwater  supply.  Local  predica- 
notwithstanding,  the  bulk  of  the  resource 

unaffected,  and  there  remains  time  for 
y  conceived  plans  based,  to  the  extent  prac- 
on  adequate  and  accurate  information.  Spe- 
nclusions  include:  public  concern  and  wide- 
fear  demand  reduction  or  elimination  of 
ide  chemicals  in  potable  waters;  sufficiently 
t  and  detailed  monitoring  of  underground 
for  such  ingredients  is  a  mandatory  aspect 
r  management.  Simpler  surrogate  indicators 
be  sought;  Procedures  for  removal  or  re- 
al source  should  be  increasingly  applied  in 

1  and  in  land  and  water  management  prac- 
esearch  and  development  should  be  dili- 
jursued  to  provide  means  of  removal  and 
ra  of  substances  finding  their  way  into  po- 
urces;  ill-advised  and  hysterical  approaches 
rol  systems  are  contraindicated  on  the 
basis  of  public  health  considerations;  and 
Aibihty  of  undesirable  effects  should  be 
i  assessed,  with  respect  to  new  reagents 
terials  used  in  the  water  industry,  from 
es  in  water  treatment  chemicals,  or  from 
■es  leached  from  distribution  systems.  (See 
9-07141)  (Lantz-PTT) 
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TS,  COSTS,  AND  TECHNIQUES   FOR 

™.ON  OF  CONTAMINATED 

"DWATER, 

es  for  the  Future,  Inc.,  Washington,  DC 
iarefkin,  M.  Schechter,  and  A.  V.  Kneese 
ers  for  and  Summary  of  a  Workshop  on 
water  Resources  and  Contamination  in  the 
states,  March  14  and  15,  1983,  Washington, 
tional  Science  Foundation  Div.  of  Policy 
h  and  Analysis  Report  No.  83-12,  August 
'3-126,  1  fig,  8  tab,  50  ref. 

'Landfills,     'Cleanup     operations, 

awater  pollution,  'Water  pollution  sources, 

dilution  treatment,  Costs,  Aquifers,  Eco- 

pects,  Path  of  pollutants,  Groundwater 

Tl.  Leachates. 

•  of  the  Congressional  Research  Service 
3  more  than  100  incidents  in  which  1,363 
=re  closed  due  to  groundwater  contamina- 
'  given  contaminant  loadings,  the  extent  of 
a'er  contamination  is  determined  by  the 
o'ogical  attributes  of  the  aquifer.  Ground- 
i  unconsolidated  sediments  of  low  perme- 
'or  example,    shallow,    alluvial    aquifers) 


typically  moves  <  1  ft/day.  That  flow  is  governed 
by  the  hydrostatic  pressure  gradient,  by  recharge 
and  discharge  rates,  and  by  the  aquifer's  conduc- 
tivity and  storativity  factors.  Contaminants  are 
transported  by  advection  and  diffusion  along  with 
the  slow  flow  of  groundwater.  In  that  oxygen-poor 
environment,  chemical  or  physical  processes  of 
contaminant  degradation  proceed  very  slowly. 
Thus  the  contaminant  plume  may  move  great  dis- 
tances with  hardly  a  change  in  toxicity  levels,  and 
may  reach  drinking  water  well  screens.  Among  the 
principal  sources  of  groundwater  contamination 
are  waste  disposal  landfills  and  impoundments,  ac- 
cidental spills,  and  abandoned  oil  and  gas  wells. 
Most  groundwater  contamination  can  be  traced  to 
chemicals  leaching  into  the  aquifer  from  poorly 
constructed  and  managed  industrial  or  municipal 
landfills,  surface  impoundments,  or  outright  illegal 
dumps.  The  problem  is  illustrated  by  a  case  study 
of  Price's  Landfill  near  Atlantic  City,  N.J.  which 
accepted  toxic  chemicals  in  the  early  1970's.  The 
transport  of  contaminated  leaching  from  the  land- 
fill was  modeled  the  model  results  have  not  yet 
been  confirmed.  Benefit/cost  analyses  of  ground- 
water contamination  is  discussed.  The  costs  are 
directly  correlated  with  risk  assessment,  damage 
evaluation,  and  remedied  and  decontamination 
methods,  all  of  which  are  still  under  investigation 
for  the  Price's  landfill  case.  (See  also  W89-07141) 
(Lantz-PTT)  ' 

W89-07144 


IDENTIFICATION,  UNCERTAINTY  ASSESS- 
MENT AND  PREDICTION  IN  LAKE  EU- 
TROPHICATION. 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2H. 
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MODELS  IN  EUTROPHICATION, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2H 
W89-07149 


DEVELOPMENT    OF    MODELLING    PROCE- 
DURES FOR  ILL-DEFINED  SYSTEMS, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  7C 
W89-07150 


MARGINS  IN  EUTROPHICATION, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 
For  primary  bibliographic  entry  see  Field  2H. 
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ONCE  A  RIVER:  BIRD  LIFE  AND  HABITAT 
CHANGES  ON  THE  MIDDLE  GILA, 

San  Diego  Natural  History  Museum,  CA. 
For  primary  bibliographic  entry  see  Field  4C 
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EFFECT  OF  PH  ON  THE  RELEASE  OF  PHOS- 
PHORUS FROM  POTOMAC  RIVER  SEDI- 
MENTS, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA. 
Div.  of  Environmental  Research. 
S.  P.  Seitzinger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-142922. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
Report  No.  CPB/TRS  15  October  28,  1986.  Final 
Project  Report.  50p,  12  fig,  10  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Hydrogen 
ion  concentration,  'Eutrophication,  'Denitrifica- 
tion,  'Estuaries,  'Phosphorus,  'Potomac  River, 
Sediment  contamination,  Chlorophyll  a,  Phos- 
phates, Ammonia. 

Recurring  algal  blooms  in  the  tidal  freshwater 
portion  of  the  Potomac  River  indicate  an  associa- 
tion between  chlorophyll  a,  high  phosphorus  con- 
centrations,  and   high   pH   of  the   water.    In   the 


Effects  Of  Pollution— Group  5C 

present  study,  the  release  of  phosphorus  from  sedi- 
ments, as  a  function  of  overlying  water  pH  was 
measured  at  eight  locations.  Phosphate  release 
under  aerobic  conditions  was  found  to  increase  as  a 
function  of  overlying  water  pH.  Between  pH  8  and 
9  the  sediment-water  phosphate  flux  was  low.  Be- 
ginning with  an  overlying  water  pH  in  the  range  of 
9.0  to  9.5,  the  phosphate  at  high  pH  is  likely  due  to 
solubilization  from  iron  and  aluminum  phosphate 
complexes.  The  rate  of  release  of  phosphorus  from 
the  sediments  with  an  overlying  water  pH  of  10 
was  similar  to  the  amount  of  phosphorus  necessary 
to  account  for  the  excess  phosphorus  in  the  bloom 
area.  The  release  of  ammonia  from  Potomac  River 
sediments  increased  with  increasing  pH;  the  uptake 
of  nitrate  by  the  sediments  generally  increased 
with  increasing  pH.  Denitrification  appears  to  be 
an  important  sink  for  nitrogen  in  this  portion  of  the 
Potomac  River,  and  is  removing  an  amount  of 
nitrogen  equivalent  to  approximately  35%  of  the 
nitrogen  loading  in  this  portion  of  the  river.  (Au- 
thor's abstract) 
W89-07169 


EFFECT  OF  SURFACTANTS  ON  CHEMICAL 
REACTIONS  OF  ENVIRONMENTAL  INTER- 
EST IN  NATURAL  WATERS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
J.  Barbash. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety,  Washington,   DC.    1987.   p.   58-61,    15   ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
effects,  'Fate  of  pollutants,  'Chemical  reactions, 
'Detergents,  'Surfactants,  'Natural  waters,  Model 
studies,  Symposia,  Perdue's  mathematical  model. 

Some  ways  in  which  high  concentrations  of  sur- 
face-active substances  acting  as  surfactant  catalysts 
are  examined  to  see  how  they  would  influence  the 
rates  of  chemical  reactions  involving  hydrophobic 
organic  pollutants  in  either  pristine  or  polluted 
natural  waters.  Dissolved  humic  substances,  vola- 
tile fatty  acids  and  anionic  synthetic  detergents 
comprise  the  majority  of  surface-active  substances 
in  either  pristine  or  polluted  waters.  Within  the  pH 
range  of  most  natural  waters,  these  compounds  are 
predominantly  neutral  or  negatively  charged.  If 
these  materials  influence  chemical  reactions  in  nat- 
ural waters  as  surfactant  catalysts,  they  are  there- 
fore likely  to  behave  as  either  anionic  or  non-ionic 
surfactants  rather  than  cationic  ones.  There  is  an 
elegant  consistency  among  the  effects  which  sur- 
factants exert  on  hydrolysis  and  other  chemical 
reactions.  This  pattern  suggests  that  the  success 
with  which  Perdue's  mathematical  model  was  able 
to  predict  pollutant  hydrolysis  rates  in  the  presence 
of  humic  substances  might  also  be  achieved  with 
similar  models  for  other  reactions  in  natural 
waters.  (See  also  W89-07234)  (Miller-PTT) 
W89-07248 


IMPACT  OF  POLLUTANTS  ON  PLANT  AND 
ANIMAL  COMMUNITIES  OF  THE  GULF  OF 
MEXICO:  ECOTOXICOLOGICAL  ASSESS- 
MENT TECHNIQUES, 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab 
T.  W.  Duke,  and  P.  R.  Parrish. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  80-82,  4  ref. 

Descriptors:  'Aquatic  life,  'Marine  environment, 
'Water  pollution  effects,  'Gulf  of  Mexico,  'Oil 
pollution,  'Toxicology,  Estuarine  environment, 
Symposia. 

Several  examples  of  ecotoxicological  studies  per- 
formed on  organisms  and  communities  from  the 
Gulf  of  Mexico  are  discussed.  The  impact  of 
weathered  IXTOC-1  (oil  spilled  from  the  IXTOC- 
1  oil  platform  in  the  summer  of  1979)  on  experi- 
mental benthic  communities  colonized  in  the  labo- 
ratory and  in  situ  was  determined  previously.  Simi- 
lar test  systems  that  contained  clean  sand  and 
water  from  Aransas  Pass  Inlet  were  placed  in  the 
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laboratory  and  on  the  seafloor.  No  significant  ef- 
fects of  oil  were  observed  on  laboratory  colonized- 
cornmunities.   However,   total  density  of  macro- 
benthos  and  number  of  species  were  significantly 
reduced  in  the  field-colonized  systems,  as  was  spe- 
cies   composition.    Oxidation-reduction    potential 
measurements  showed  that  oil  reduced  the  depth 
of  the  oxygenated   layer  by   approximately  half. 
This  reduction  could  eventually  adversely  affect 
subsurface  benthic  production  and  alter  processes 
such  as  nutrient  regeneration.  Simultaneous  labora- 
tory/field studies  were  carried  out  in  the  Apalachi- 
cola  Bay  system  of  Florida  and  the  York  River 
estuary  in  Virginia  to  test  the  potential   for  (1) 
extrapolation     from     laboratory     to     field     using 
benthic    microorganisms,    and    (2)    extrapolation 
from  one  site  to  a  geographically   different  but 
ecologically  similar  site.  Water  quality  conditions 
in  laboratory  microcosms  were  essentially  similar 
to  those  in  the  field.  The  site-to-site  comparisons 
showed  similar  results  but  reflected  seasonal  differ- 
ences. Ecotoxicity  tests  have  been  conducted  to 
determine  effects  of  drilling  fluids  on  marine  orga- 
nisms.  Some   tests   were   designed   to   determine 
acute  lethality  to  mysids  (Mysidopsis  bahia)  and 
others  to  evaluate  system-level  effects  on  seagrass 
communities.  The  drilling  fluid  adversely  affected 
both  structure  and  function  of  the  experimental 
community.  Several  laboratory  pulse-exposure  ex- 
periments  were   conducted   to   model   short-term 
field  exposures  of  two  estuarine  crustaceans,  pink 
shrimp  (Penaeus  duorarum)  and  Mysids  (M.  bahia) 
to  the  organophosphate  insecticide,  fenthion.  Lab- 
oratory information  was  compared  to  data  collect- 
ed on  these  organisms  in  the  field.  Responses  of  the 
caged  pink  shrimp  and  mysids  exposed  to  short- 
term  pulses  of  fenthion  in  the  field  were  similar  to 
those  tested   in  the  laboratory.   (See  also  W89- 
07234)  (Miller-PTT) 
W89-07252 


FATE  AND  EFFECT  OF  PETROLEUM  HY- 
DROCARBONS AND  TOXIC  ORGANICS  ON 
LOUISIANA  COASTAL  ENVIRONMENTS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

R.  D.  Delaune,  R.  P.  Gambrell,  W.  H.  Patrick,  and 
J.  Pardue. 
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ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
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Descriptors:  *Water  pollution  effects,  *Fate  of  pol- 
lutants, "Coastal  waters,  "Hydrocarbons,  *Oil 
spills,  'Louisiana,  Creosote,  Mineralization,  Degra- 
dation, Pesticides,  Hydrogen  ion  concentration, 
Oxidation-reduction  potential,  Symposia. 

The  degradation,  toxicology  and  transport  of  pe- 
troleum  hydrocarbons,   pesticides,   and   industrial 
organics  entering  Louisiana  coastal  environments 
as  a  result  of  major  spills  or  chronic  low-level 
runoff  are  discussed.  Oxidation-reduction  potential 
and  pH  were  important  factors  governing  the  ac- 
tivity  of  hydrocarbon-degrading  microorganisms 
and   subsequent   mineralization   rates  in   sediment 
from  Louisiana's  Barataria  basin.  Because  the  her- 
bicides  2,4-D   and   trifluralin   are   mineralized   or 
degraded  at  slower  rates  under  anaerobic  condi- 
tions, surface  runoff  of  these  herbicide  residues  and 
their  incorporation  into  anaerobic  sediments  will 
retard   their  degradation   relative   to  degradation 
rates  of  the  residues  that  remain  associated  with 
upland  aerobic  soils.  A  recent  study  on  degrada- 
tion of  PCP  (a  wood  preserving  compound)  fol- 
lowing a  major  spill  showed  that  degradation  was 
strongly  influenced  by  sediment  pH  and  oxidation- 
reduction  potential  conditions.  Sediment  pH  and 
redox  potential  also  determined  the  rate  of  PCB 
mineralization.   Results  suggest  that  the  PCB-de- 
grading  microbial  population  is  not  comprised  en- 
tirely of  aerobic  microorganisms.  Sediment  condi- 
tions  in   the   oxidized   surface   microlayer   would 
promote  PCB  mineralization.  There  are  conflicting 
reports  on  the  ecological  effects  of  toxic  organics 
in  Louisiana  coastal   areas.   In  a  recent  study  in 
which  petroleum  was  applied  to  replicated  plots  in 
a  Spartina  alterniflora  salt  marsh,  il  was  found  that 
oiling  in  the  marsh  caused  no  reduction  in  macro- 
phyte  production  as  compared  with  the  non-oiled 
plots.  A  site  study  was  conducted  on  the  effects  of 


creosote  (a  wood  preservative)  contamination  in  a 
bayou  more  than  10  years  after  a  major  spill  oc- 
curred. Levels  of  specified  polynuclear  aromatic 
hydrocarbon  compounds  still  exceeded  several 
thousand  microg/g  at  the  most  contaminated  sites. 
The  creosote  adversely  affected  biological  process- 
es in  the  bayou  sediment  as  indicated  by  sediment 
oxidation-reduction  potential  measurements,  or- 
ganic matter  accumulation,  measurements  of  mi- 
crobial enzyme  activity,  and  counts  of  meiobenthic 
organisms.  (See  also  W89-07234)  (Miller-PTT) 
W89-07253 


LONG-TERM  EFFECTS  OF  OFFSHORE  OIL 
AND  GAS  DEVELOPMENT:  A  SYNTHESIS, 

Louisiana  Universities  Marine  Consortium,  Chau- 
vin. 

D.  F.  Boesch,  and  N.  N.  Rabalais. 
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Descriptors:  'Environmental  effects,  'Water  pollu- 
tion effects,  *Oil  pollution,  "Oil  spills,  Oil  industry, 
Offshore  drilling,  Symposia,  Marine  environment, 
Channeling,  Fisheries,  Spawning. 

A  synthesis  of  a  four  year  effort  to  assemble  and 
understand  long-term  environmental  effects  of  off- 
shore oil  and  gas  development  activities  is  present- 
ed. Of  the  many  issues  regarding  the  potential 
effects  of  expanded  offshore  development,  the  po- 
tential for  long-term  and  insidious  effects  on  the 
marine  environment  has  frustrated  resolution.  A 
team  of  experts  from  throughout  North  America 
provided  a  critical  evaluation  of  the  large  body  of 
information  assembled.  A  smaller  group  critically 
evaluated  the  effects  to  identify  long-term  environ- 
mental consequences.  Nine  general  long-term  ef- 
fects were  identified  as  being  of  priority  for  future 
investigations:  (1)  chronic  biological  effects  result- 
ing from  the  persistence  of  medium  and  high  mo- 
lecular weight  hydrocarbons  and  heterocyclics  and 
their  degradation  products  in  sediments  and  cold 
environments,  (2)  residual  damage  from  oil  spills  to 
biogenically  structured  communities  such  as  coast- 
al wetlands,  reefs  and  vegetation  beds,  (3)  effects 
of  channelization  for  pipeline  routing  and  naviga- 
tion on  coastal  wetlands,  (4)  effects  of  physical 
fouling  by  oil  of  birds,  mammals  and  turtles,  espe- 
cially in  species  in  which  a  large  percentage  of  the 
population  aggregates  at  certain  times,  (5)  effects 
on   benthos   of   drilling   discharges    accumulated 
through  field  development,  (6)  effects  of  produced 
water    discharges    generated    offshore    but    dis- 
charged into  nearshore  environments,  (7)  effects  of 
noise  and  other  physical  disturbances  on  popula- 
tions of  birds,  mammals  and  turtles,  (8)  reduction 
of  fishery  stocks  due  to  mortality  of  eggs  and 
larvae  as  a  result  of  oil  spills,  and  (9)  effects  of 
man-made,  usually  gravel,  islands  and  causeways 
in  the  Arctic  on  benthos  and  anadromous  fish 
species.    Several    recommendations,    which   were 
made  to  guide  future  research,  have  been  imple- 
mented in  Department  of  the  Interior  studies  in  the 
Gulf  of  Mexico  and  off  southern  California.  (See 
also  W89-07234)  (Miller-PTT) 
W89-07254 
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BY  CHANNEL  CATFISH  (ICTALURUS  PUNC- 
TATUS)  FROM  A  CONTAMINATED  RIVER 
BASIN  SWAMP  ECOSYSTEM, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 
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Descriptors:  'River  basins,  'Wetlands,  'Water  pol- 
lution effects,  'Polychlorinated  biphenyls,  'Cat- 
fish, 'Swamps,  Louisiana,  Mutagenicity,  Fish 
physiology,  Xenobiotics,  Hydrocarbons,  Sympo- 
sia. 

To  evaluate  the  impact  of  contaminants  on  the 
metabolism  of  fish  inhabiting  this  swamp,  channel 


catfish  (Ictalurus  punctatus)  caught  in  the  high 
contaminated    northern   part   of   Devil's  Swan- 
Louisiana  were  analyzed  for  polychlorinated  I 
phenyls,    chlorinated    hydrocarbons    insecticide 
and  polynuclear  aromatic  hydrocarbon  concenti 
tions.  Reference  fish  were  obtained  from  the  B 
Hur  farm,  a  breeding  and  experimental  farm 
Louisiana  State  University.  Anatomical  and  pat! 
logical  examination  of  the  fish  revealed  no  gn 
abnormalities.  It  is  shown  that  the  concentration 
three  groups  of  pollutants  (chlorinated  insecticid 
polynuclear  aromatic  hydrocarbons  and  Total  p 
ychlorinated  biphenyl)  were  markedly  higher 
the  Devil's  Swamp  fish.  This  was  particularly  p 
nounced  in  the  PCB  levels  which  was  below  i 
level  of  detection  in  the  reference  fish  whereas 
Devil's  Swamp  fish  contained  over  7000  ppb.  I 
further  noted  that  several  chlorinated  hydrocart 
insecticides,  including  various  metabolites,  w 
appreciably  concentrated  in  the  Devil's  Swa 
fish  and  were  either  not  detected  or  found  onl) 
trace  levels  in  the  reference  fish.  To  implicat 
qualitative  role  for  the  induced  mixed-function  ( 
dase  system,   the   relative  ability  of  the  De\ 
Swamp  fish  to  active  known  promutagens  to  mi 
genie  compounds  was  compared  to  reference  f 
The  findings  suggest  that  exposure  of  fish  to  ei 
ronmental  pollutants  results  in  both  qualitative 
quantitative  alterations  of  the  mixed-function  c 
dase  system  that  is  reflected  in  a  more  pronoun 
capacity  to  activate  promutagens  to  mutagenic 
tabolites.  In  view  of  the  lack  of  overt  lesions  in 
Devil's  Swamp  fish,  it  is  proposed  that  an  eva 
tion  of  the  mixed-function  oxidase  system  resp 
siveness  to  environmental  pollutants  coupled  \ 
a  genotoxic  assay  may  serve  as  an  early  wan 
detection  system  of  potentially  ensuing  patholc 
(See  also  W89-07234)  (Miller-PTT) 
W89-07257 


LONG-TERM  STUDY  OF  DRINKING  WAT 
INDUCED  VASCULAR  DISORDER  A 
CANCER  IN  TAIWAN:  OVERVIEW, 

Texas  Univ.  Medical  Branch  at  Galveston.  C 
of  Preventive  Medicine  and  Community  He 
A.  W.  Hsie. 
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Environmental  Chemistry,  American  Chemical 
ciety,  Washington,  DC.  1987.  p.  108-110,  13 

Descriptors:    'Public    health,    'Human   dise 
'Human    pathology,     'Water    pollution    eff 
'Drinking  water,   'Carcinogens,  'Taiwan, 
eases,  'Arsenic  compounds,  Well  water,  Blacl 
Disease,  Symposia. 

Drinking  water-induced  disease  is  discussed  ir 
erence  to  its  occurrence  in  a  relatively  con! 
southwestern  coastal  area  of  Taiwan  as  a  rest 
the  consumption  of  artesian  well  water  sinci 
turn  of  the  century.  A  few  cases  of  an  unj 
peripheral  vascular  disease,  termed  as  Blacl 
Disease,  were  reported  annually  during  the :  I 
Health  authorities  did  not  pay  attention  to  this 
disease  until  the  1950s  when  over  300  resu 
were  found  to  be  inflicted  with  this  disease 
senic-containing  organic  fluorescent  compoun 
the  artesian  well  water  have  been  implicati 
likely  causative  agents.  Skin  cancers,  whicl 
uncommon  to  the  Orientals,  were  found  to  i 
with  a  high  frequency  paralleled  to  that  ot  t 
foot  Disease.  Pathological  studies  showed 
these  skin  cancers  resemble  more  closely  the  ( 
cal  arsenic  than  the  ultraviolet-light  type.  A  r 
preliminary  study  indicated  that  both  the  Stan 
ized  mortality  ratio  and  cumulative  mortalit; 
are  higher  than  the  general  population  in  II 
for  cancers  of  the  bladder,  kidney,  skin,  lung, 
and  colon.  For  historical  reasons,  the  resear 
the  artesian  well  water  induced  adverse  I 
effects  has  focused  mainly  on  Blackfoot  Ui 
The  results  of  Taiwan's  study  on  skin  cancer 
significant  interest  to  the  World  Health  Org 
tion  and  the  Environmental  Protection  A* 
These  institutions  have  set  standards  of  healt 
tection  for  arsenic  exposure  based  on  these 
Scientists  in  the  Environmental  Protection  A 
expressed  their  deep  concern  about  the  po 
implications  of  the  preliminary  data  on  ir 
organ  cancers.   Approximately  400  out  ol 
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.fool  Disease  victims  are  living;  half  of  the 
ns  are  expected  to  survive  for  5-10  years.  The 
lation  of  tap  water  in  this  area  in  the  1950-60s 
leadily  reduced  the  incidence  rate  of  Black- 
Disease  to  about  30  per  year.  (See  also  W89- 
D  (Miller-PTT) 
07260 


LTH  HAZARDS  OF  HIGH-ARSENIC  AR- 
AN WELL  WATER, 

mal  Taiwan  Univ.,  Taipei.  Coll.  of  Medicine. 
Chen,  M.  M.  Wu,  Y.  C.  Chuang,  S.  L.  You, 
.  H.  Cheng. 

Preprints  of  Papers  Presented  at  the  194th 
National  Meeting.  Vol.  27,  No.  2.  Division  of 
onmental  Chemistry,  American  Chemical  So- 
Washington,  DC.  1987.  pill. 

-iptors:  'Epidemiology,  'Human  pathology, 
lan  diseases,  Symposia,  *Water  pollution  ef- 
•Arsenic  compounds,  'Artesian  wells,  Black- 
lisease. 

■miological  studies  including  mortality  analy- 
ise-control  study,  and  survivalship  follow-up 
carried  out  to  assess  health  hazards  of  high 
ic  artesian  well  water  in  endemic  areas  of 
foot  disease,  a  unique  peripheral  vascular  dis- 
:nded  with  spontaneous  amputation  in  south- 
rn  Taiwan.  The  mortality  rates  of  ischaemic 
diseases  and  malignant  neoplasms  of  bladder, 
y,  skin,  lung,  liver,  and  colon  were  found  to 
raordinarily  high  in  blackfoot-disease-endem- 
as.  Both  ischaemic  heart  diseases  and  cancers 
significantly  associated  with  blackfoot  disease 
nicity  and  use  of  high-arsenic  artesian  well 
which  was  correlated  with  the  development 
ackfoot  disease.  Case-control  studies  also 
id  that  the  longer  the  duration  of  using  arte- 
vell  water  as  drinking  water,  the  higher  the 
f  developing  cancers.  The  multi-dimensional 
i  hazards  of  artesian  well  water  imply  the 
iexity  of  the  water.  (See  also  W89-07234) 
oi  's  abstract) 
37261 


)RESCENT  COMPOUNDS,  BLACKFOOT 
ASE  AND  CANCERS, 

nal  Taiwan  Univ.,  Taipei.  Dept.  of  Biochem- 

_u. 

'reprints  of  Papers  Presented  at  the  194th 
National  Meeting.  Vol.  27,  No.  2.  Division  of 
onmental  Chemistry,  American  Chemical  So- 
Washington,  DC.  1987.  p.  112. 

iptors:  'Human  diseases,  'Human  pathology, 
;r  pollution  effects,  'Carcinogens,  'Artesian 
vater,  Blackfoot  disease,  Taiwan,  Fluorescent 
ounds,  Symposia. 

fluorescent  compounds  have  been  isolated 
inner  crystallized  from  the  water  of  artesian 
at  the  endemic  areas  of  the  Blackfoot  disease, 
ipheral  vascular  disease,  on  the  south-west 

Jf  Taiwan.  In  these  endemic  areas,  a  rather 

ercentage  of  various  cancers  had  also  been 
I-  The  fluorescent  compounds  were  dis- 
i  in  deionized  water  and  injected  into  16  male 
c  mice  and  8  mice  had  the  symptoms  appear - 
ilegmasia,  crippling,  ulceration,  necrosis,  and 

ns  m  extremities  after  daily  injection  for  32 
!  fluorescent  compounds  also  show  muta- 

y  with  Ame's  test.  The  distributions  of  the 
scent  compounds  in  the  artesian  well  waters 
1  high  relationships  with  the  average  annual 

ce  rate  of  the  bladder  cancers  in  19  villages 
iemic  areas.  Each  fluorescent  compound  con- 

iot  only  rich  organic  functional  groups  in- 

i  (-COOH,  C  =  0,  and  -OH),  but  also  ben- 
nngs  and  metals  such  as  As,  Fe,  Mn,  Pb,  Cd, 
They  are  similar  in  chemical  properties  of 
o-metalhc  complexes.  (See  also  W89-07234) 
'or  s  abstract) 
07262 


^£SSMENT  ON  CHRONIC  ARSENIC 
«LRE  IN  DRINKING  WATER  -  AN  EPI- 
IOLOGICAL  MODEL, 

nal  Taiwan   Univ.,   Taipei.    Inst,   of  Public 


Health. 
R.  S.  Lin. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  113. 

Descriptors:  'Population  exposure,  'Drinking 
water,  'Model  studies,  'Water  pollution  effects, 
'Carcinogens,  'Arsenic,  'Epidemiology,  Sympo- 
sia, Risk  assessment. 

Arsenic  is  one  of  the  well  known  human  carcino- 
gens. Clinical  and  epidemiological  studies  have 
shown  that  chronic  arsenic  exposure  increases  the 
risk  of  skin  cancers  and  lung  cancer,  while  labora- 
tory experiments  still  fail  to  produce  cancer  in 
animals  exposed  to  arsenic.  The  lack  of  an  animal 
model  to  develop  a  dose-response  relationship  im- 
pedes the  risk  assessment  on  the  carcinogenesis  of 
arsenic.  Alternatively,  informative  data  for  an  ade- 
quate dose-response  assessment  on  arsenic  may  be 
obtained  through  a  retrospective  cohort  study  on 
cancer  mortality  among  inhabitants  in  the  black- 
foot disease  endemic  area  in  Taiwan  where  artesian 
well  water  with  a  high  content  of  arsenic  has  been 
consumed  for  more  than  45  years.  In  order  to  test 
the  feasibility  of  such  a  cohort  study,  a  pilot  study 
has  been  conducted  in  three  fishing  villages  in  the 
endemic  area.  The  preliminary  data  show  a  dose- 
response  gradient  between  cancer  mortality  and 
the  consumption  of  artesian  well  water.  This  indi- 
cates a  promise  of  a  further  cohort  study  in  the 
endemic  areas  in  the  risk  assessment  of  arsenic. 
(See  also  W89-07234)  (Author's  abstract) 
W89-07263 


SOME  POTENTIAL  PROBLEMS  IN  ASSESS- 
ING THE  EFFECTS  OF  CHRONIC  ARSENIC 
EXPOSURE  IN  NORTH  MEXICO, 

Instituto  Politecnico  Nacional,  Mexico  City.  Dept. 
de  Farmacologia  y  Toxicolgia. 
M.  Cebrian. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.   114-116,  9  ref. 

Descriptors:  'Population  exposure,  'Epidemiolo- 
gy, 'Water  pollution  effects,  'Arsenic,  'Mexico, 
'Fluoride,  Poisons,  Regression  analysis,  Symposia. 

Several  factors  have  been  identified  in  the  Region 
Lagunera,  Mexico  which  may  complicate  the 
study  of  arsenic  effects  on  human  populations. 
From  several  towns  which  had  arsenic  concentra- 
tions in  water  ranging  from  0.005  to  1.0  mg  As/L, 
two  were  selected  on  the  basis  of  arsenic  concen- 
tration (one  with  0.41  mg  As/L  and  one  with  0.005 
mg  As/L)  and  inhabitant  number.  The  prevalence 
of  signs  and  symptoms  of  chronic  arsenic  poison- 
ing was  compared,  and  in  the  exposed  population 
21%  of  the  sample  showed  at  least  one  of  the 
classic  cutaneous  signs  of  the  chronic  arsenic  poi- 
soning, including  1.4%  of  lesions  clinically  diag- 
nosed as  skin  cancer  and  5.1%  as  Bowen's  disease. 
The  relative  risk  of  suffering  a  particular  cutaneous 
manifestation  of  poisoning  ranged  from  1.9  to  36 
times  in  the  exposed  population.  Peripheral  vascu- 
lar alterations  have  also  been  observed  in  this  area. 
In  the  exposed  population,  a  prevalence  of  0.7% 
blackfoot  disease  which  led  to  amputation  was 
found  along  with  4%  which  had  peripheral  vascu- 
lar alterations  in  several  stages  of  progress.  No 
alterations  were  found  in  children.  A  report  of 
cases  of  fluorosis  in  Region  Lagunera  prompted 
the  Ministry  of  Health  to  study  the  fluoride  con- 
centrations in  water,  taking  advantage  of  the  ar- 
senic monitoring  project  that  was  in  progress. 
From  170  samples  analyzed,  42  (24.7%)  showed 
fluoride  concentrations  higher  than  1  mg/L.  From 
these  data,  those  from  19  villages  in  the  county  of 
Francisco  I.  Madero,  where  arsenicism  problems 
are  particularly  severe,  were  chosen  for  study.  A 
linear  regression  analysis  of  the  data  showed  a 
direct  relationship  existed  between  arsenic  and  flu- 
oride concentrations.  The  equation  and  the  corre- 
lation coefficient  obtained  were  y  =  3.43x  +  0.51; 
r  =  0.925.  This  poses  an  interesting  question:  Does 
fluoride  play  in  a  role  in  the  prevalence  of  signs 
and  symptoms  that  have  been  attributed  solely  to 
arsenic.  (See  also  W89-07234)  (Miller-PTT) 
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FORMATION  AND  CHARACTERIZATION  OF 
POLYNUCLEAR  ALUMINUM  SPECIES, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-07270 


RELATIONSHIP  BETWEEN  ORGANIC 
CARBON,  PH,  AND  ALUMINUM  SPECIA- 
TION  IN  ACIDIFIED  WATERS  OF  ONTARIO, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07296 


CHEMICAL  SPECIATION  AND  PLANT  TOX- 
ICITY OF  AQUEOUS  ALUMINUM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07311 


MECHANISMS  OF  ALUMINUM  TOXICITY 
TO  AQUATIC  BIOTA, 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 
P.  G.  C.  Campbell,  and  C.  M.  Neville. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  379-382,  10  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Acidic  waters,  'Bioavailability,  'Alumi- 
num, 'Toxicity,  'Biota,  'Model  studies,  Fish,  Sol- 
ubility, Hydrogen  ion  concentration,  Salmon. 

The  adequacy  of  a  simplified  model  of  metal  toxic- 
ity was  tested  using  data  from  experiments  on  the 
physiological  responses  of  rainbow  trout  to  inor- 
ganic aluminum  in  soft  water  at  different  pH 
levels.  In  the  recent  literature,  experimental  obser- 
vations are  often  found  that  suggest  that  the  toxici- 
ty of  aluminum  to  fish  and  other  aquatic  biota  is 
greatest  at  the  intermediate  pH  values.  There  has 
been  a  tendency  to  interpret  this  response  as  an 
indication  that  one  or  more  of  the  hydrox-Al  com- 
plexes is  the  bioavailable  form  of  aluminum.  Such 
an  interpretation  is  incompatible  with  current  equi- 
librium models  of  metal  ion  toxicity.  Since  equilib- 
rium among  the  various  monomelic  aluminum  spe- 
cies is  rapid,  and  since  they  are  all  charged,  hydro- 
philic  species  unlikely  to  pass  biological  mem- 
branes by  simple  diffusion,  no  one  form  can  be 
considered  more  or  less  available  for  equilibration 
with  binding  sites  on  the  membrane.  Competition 
between  the  H(  +  )  ion  and  Al  for  binding  at  the 
gill  surface  is  a  more  reasonable  explanation  for  the 
decreased  toxicity  of  Al  at  low  pH  values,  and  one 
which  is  compatible  with  the  free  ion  toxicity 
model  that  has  been  developed  for  other  models. 
The  physiologically  distinct  response  of  Salmo 
gardineri  to  aluminum  at  pH  6. 1  is  less  amenable  to 
unambiguous  interpretation.  If  a  mixed  ligand  hy- 
droxo-Al  complex  is  incorporated  in  the  free  ion 
model,  and  if  it  is  assumed  that  the  two  Al  species 
(Al-L-gill  and  HO-Al-L-gill)  provoke  distinct  toxi- 
cological  responses,  then  a  bimodal  toxicological 
response  to  Al  is  indeed  predicted.  An  alternative 
explanation  of  the  apparent  toxic  action  at  pH  6.1, 
i.e.  at  pH  values  close  to  that  of  minimum  Al 
solubility,  is  the  precipitation  of  solid  (Al(OH),  at 
the  gill  surface  (a  physical  effect  rather  than  a 
biochemical  one).  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07312 


CHRONIC  NO-OBSERVED-EFFECT  CONCEN- 
TRATIONS FOR  BROOK  TROUT  EXPOSED 
TO  ALUMINUM  IN  DILUTE  ACIDIC  WATER, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

L.  Cleveland,  E.  E.  Little,  R.  H.  Wiedmeyer,  and 

D.  R.  Buckler. 
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Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  383-386,  2  tab,  12 
ref. 

Descriptors:  Toxicity,  *Water  pollution  effects, 
♦Aluminum,  Acidic  water,  "Trout,  Fish,  Bioaccu- 
mulation,  Larval  growth  stage,  Hatching,  Hydro- 
gen ion  concentration,  Juvenile  growth  stage,  Em- 
bryonic growth  stage. 

A  study  was  conducted  to  determine  chronic  no- 
effect  concentrations  of  aluminum  for  brook  trout 
(Salvelinus    fontinalis)    exposed    in    dilute    acidic 
water  and  to  evaluate  two  methods  used  to  meas- 
ure aluminum  concentrations  in  water.  The  surviv- 
al and  hatch  of  brook  trout  embryos  as  well  as 
survival,   growth,   behavior  and  biochemical   re- 
sponses  of  resultant   larvae   and  juveniles   were 
measured.  Analysis  of  aluminum  in  exposure  water 
showed  that  concentrations  of  total  aluminum  and 
total  labile  aluminum  were  similar.  Total  dissolved 
aluminum  and  dissolved  labile  monomeric  alumi- 
num concentrations  were  similar  and  lower  than 
unfiltered  samples.  The  chronic  no-observed-effect 
concentrations  for  brook  trout  exposed  to  alumi- 
num show  that  acidity,  length  of  exposure  and  the 
biological  endpoints  measured  are  critical  factors 
for  determining  no-effect  concentrations  of  alumi- 
num for  fish  inhabiting  dilute  acidic  waters.  Brook 
trout  were  generally  more  sensitive  to  aluminum  at 
pH  5.5  than  at  pH  6.5.  Embryo  hatchability  was 
the  most  sensitive  biological  endpoint  measured  at 
both  pH  5.5  and  pH  6.5,  with  the  highest  no-effect 
aluminum  concentrations  of  8  and  57  microg/L, 
respectively.  The  results  of  the  wholebody  alumi- 
num residue  analyses  imply  that  as  brook  trout 
advance  from  the  larval  to  the  juvenile  life-stage, 
they  develop  the  ability  to  either  decrease  their 
rate  of  aluminum  accumulation  or  to  eliminate 
aluminum  at  a  rate  that  exceeds  accumulation. 
These  results  were  consistent  with  the  effects  ob- 
served on  the  behavioral  functions  of  brook  trout 
which  improved  after  60  days  of  exposure.  (See 
also  W89-07234)  (Miller-PTT) 
W89-07313 

USES,  HEALTH  EFFECTS,  AND  ENVIRON- 
MENTAL CONCERNS  REGARDING  ALUMI- 
NUM COMPOUNDS  INTRODUCED  ONTO 
THE  U.S.  MARKET  FROM  1977  TO  PRESENT, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Toxic  Substances. 
JHouk.  L 

IN  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  387-388. 

Descriptors:  *Water  pollution  sources,  *Water  pol- 
lution effects,  *Path  of  pollutants,  *Aluminum,  In- 
organic compounds,  Toxicity,  Population  expo- 
sure, Wastewater,  Alkyl  compounds. 


percent  of  Al  in  the  polymers  is  low  (<  0.04%) 
and  articles  made  of  the  polymer  are  eventually 
disposed    to    a    landfill.    (See    also    W89-07234) 
(Miller-PTT) 
W89-07314 


HEALTH  RISK  IN  RELATION  TO  DRINKING 
WATER  TREATMENT, 

Stichting    Waterlaboratorium    Oost,    Doetinchem 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  51*. 
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Information  included  in  seventy-four  premanufac- 
ture   notices  submitted  by   26  companies  to   the 
Environmental  Protection  Agency  for  aluminum 
containing  compounds,  in  the  first  ten  years  that 
the  Toxic  Substances  Control  Act  has  been  in 
effect,  is  summarized.  These  premanufacture  no- 
tices contain  information  on  the  manufacture,  use, 
potential  release  to  the  environment,  toxicity  and 
possible  human  exposure.  All  the  reported  data 
have  described   inorganic   aluminum  compounds. 
Oral  and  dermal  LD50  studies,  eye  and  skin  irrita- 
tion and  skin  sensitization  information  were  most 
commonly  supplied.  The  Environmental   Protec- 
tion Agency  concerns  are  highest  for  alkyl  alumi- 
nums which  present  a  severe  burn  hazard  in  the 
event  of  accidental  leaks  or  spills.  Aluminum  con- 
taining products  resulting  from  exposure  of  alkyl 
aluminum  in  air  or  water  or  from  hydrolysis  of 
aluminum  alkoxides  or  carboxylates  are  Al(OH)3 
and/or  AL203.  These  compounds  are  insoluble  in 
water    at    neutral    pH.    However,    if   wastewater 
streams  containing  Al  salts  are  acidic,  soluble  hy- 
drated  aluminum  species  may  be  present.  Soluble 
aluminum  is  toxic  to  fish  at  >  0.2  ppm  (depending 
on  the  developmental  stage  and  fish  species).  Set- 
tling ponds  and  waste  pretreatment  reduce  Al  con- 
centrations in   wastewater  to  less  than  significant 
levels    Aluminum  in  plastics  presents  little  to  no 
concern    for   environmental    release.   The   weight 


EVALUATION  OF  HEMATOLOGICAL  PA- 
RAMETERS AND  GILL  ATPASE  AS  INDICA- 
TORS OF  CADMIUM  EXPOSURE  TO  FISH, 

Northeast   Louisiana   Univ.,   Monroe.    School   of 

Pharmacy. 

For  primary  bibliographic  entry  see  Field  5A. 
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EFFECTS  OF  PHYSICAL  AND  CHEMICAL  PA- 
RAMETERS OF  TEST  WATER  ON  ACUTE 
TOXICITY  OF  COPPER  TO  LARVAL  FAT- 
HEAD MINNOWS, 

Environmental  Research  Lab.-Duluth,  MN. 
R.  J.  Erikson,  D.  A.  Benoit,  and  V.  R.  Mattson. 
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Descriptors:  *Water  pollution  effects,  'Copper, 
•Fathead  minnows,  Toxicity,  Chemical  specia- 
tion,  Population  exposure,  Synergistic  effects, 
Chemical  properties,  Physical  properties,  Sympo- 
sia. 

A  unified  systematic  assessment  is  provided  for  the 
effects  of  major  aquatic  chemical   and  physical 
parameters  on  the  toxicity  of  copper  to  an  aquatic 
organism.   Where   appropriate,    an   assessment   is 
made  of  whether  observed  effects  are  compatible 
with  the  hypothesis  that  chemical  speciation  is 
regulating  copper  toxicity.  The  toxicity  of  copper 
sulfate  was  assessed  by  96-hour  lethality  to  larval 
fathead  minnows.  The  effects  of  alkalinity  were 
examined  in  a  series  of  four  bioassays  at  constant 
pH  (  =  8)  using:  (1)  unmodified  lake  water,  (2)  lake 
water  to  which  was  added  2  or  5  meq/L  of  a 
combination  of  sodium  and  potassium  bicarbonate 
intended  to  balance  the  effects  of  sodium  and  po- 
tassium, and  (3)  lake  water  with  half  of  the  alkalini- 
ty neutralized  with  hydrochloric  acid.  The  effects 
of  complexation  of  copper  by  organics  was  evalu- 
ated by  adding  soil-derived  humic  acid  formulation 
(from  a  chemical  supply  house)  to  Lake  Superior 
water.  The  effects  of  suspended  solids  were  evalu- 
ated by  adding  a  suspension  of  native  clay  with 
low  organic  content;  as  measured  by  the  difference 
between  total  and  dissolved  copper,  this  clay  ad- 
sorbed about  60%  of  the  copper,  as  opposed  to  10- 
15%  in  the  unmodified  lake  water.  The  effects  of 
temperature   were   also   examined.    Responses   of 
copper  toxicity  to  hardness,  sodium,  and  alkalinity 
were  further  investigated  using  synthetic  solutions 
and  modified  Lake  Superior  water  in  which  chem- 
istry was  adjusted  in  a  manner  reflective  of  natural 
waters.  Response  curves  of  copper  toxicity  to  each 
parameter  were  established  and  a  factorial  experi- 
ment was  conducted  to  determine  interactions  be- 
tween parameters.  This  series  of  experiments  dem- 
onstrated that  copper  toxicity  can  depend  strongly 
on  a  variety  of  factors  in  a  complicated  fashion. 
Many  of  these  factors  have  little  of  no  effect  on 
copper   speciation.   Doubts   are   raised   about   the 
conclusions  of  other  investigators  concerning  the 
effect  of  speciation  on  copper  toxicity  because  of 
the  confounding  influence  of  factors  modified  coin- 
cidental^   to    speciation.    (See    also    W89-07234) 
(Miller-PTT) 
W89-07338 
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Measurements  of  the  chlorine  demand  of  sto 

fluid   suggest   that   organic   chloramino  niti 

compounds  may  be  important  byproducts  c 

ingestion  of  chlorinated  water.  The  chemical 

tions  which  can  affect  the  fate  of  chloramii 

the  stomach  are  discussed,  using  N-chloro-f 

dine  as  a  model  to  study  the  reactions  of  c! 

mines  in  biological  fluids.  Because  stomach 

contains  concentrations   of  chloride  ion  o 

order  of  0.1,  the  possibility   that  a  35C1-1, 

chloramine  would  undergo  isotopic  exchangi 

the   non-radioactive   isotope   in  the  mediuri 

confound   pharmacokinetic  and  biological 

studies  was  investigated.  36C1-Labeled  N-chl 

peridine  undergoes  slow  first  order  isotop 

change  in  either  a  sulfate  buffer  or  an  a 

buffer  at  pH  2.4  in  the  presence  of  0.1  M  ch 

However,  in  a  phosphate  buffer  the  isotoi 

change  becomes  autocatalytic.  In  order  to 

mine  a  budget  of  the  different  reactions 

chloropiperidine  in  stomach  fluid  the  36C1-1 

chloramine  was  mixed  with  stomach  fluid 

laboratory  rats  and  incubated  at  37  C  for  3 

The  amount  of  chloramine  which  was  reduo 

determined  by  passing  the  solution  through  1 

column   packed   with   a  Dowex  anion  exi 

resin  and  measuring  the  amount  of  radioa 

removed.   The   eluate  was  chromatograpl! 

HPLC.  A  graph  of  the  amount  of  reduced 

amine  at  various  chloramine  concentrations 

different  pH  values  revealed  that  the  low  | 

low  chloramine  concentrations  maximized  t 

centage   of  reduced   chloramine.   At  high 

values  and  higher  concentrations  the  amc 

unreacted   chloramine   and  the  amount  ol 

chloroorganic   fraction   which  formed  inc 

(See  also  W89-07234)  (Miller-PTT) 

W89-07343 
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Chemical  Sciences. 
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ACS  National  Meeting.  Vol.  27,  No.  2.  Div 

Environmental  Chemistry,  Amencan  Chem 

ciety,  Washington,  DC.  1987.  p.  640-643, 

ref. 
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•Bacteria,  Speciation,  Upland  waters,  Tn< 
namics,  Complexation. 

A  laboratory-based  study  of  the  effect  of  c 
ation  on  aluminum  toxicity  to  a  luminescei 
rium  was  undertaken,  in  which  toxic  n 
were  compared  with  concurrent  measurei 
labile  aluminum  using  a  colonmetnc  pn 
Additionally,  an  on-line  field  system  wa 
oped  to  monitor  aluminum  speciation  an 
conjunction  with  fish  stress  measurement 
modynamic  calculations  have  been  used 
aid  interpretation  of  the  speciation/toxicit; 
ments  and  to  model  aluminum  speciation  ; 
bility  in  typical  natural  waters.  Despite  11 
limitations,  thermodynamic  modelling  can 
a  useful  theoretical  framework  for  alumini 
ation  studies  in  acidic  waters  and  can  als< 
design  and  interpretation  of  speciation/to) 
periments.  There  is,  however,  a  lack  ot 
data  for  important  natural  organic  ligands. 
of  the  strong  dependence  of  aluminum  to 
its  speciation,  total  aluminum  determinant 
are  of  limited  use  in  assessing  environm 
fects.  These  operational  speciation  tecnm 
provide  much  useful  information,  but  cc 
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r  results  with  toxic  effects  is  essential.  The 
lation  of  on-line  aluminum  speciation  meas- 
lts  and  fish-stress  monitoring  can  provide  a 
ful  tool  for  investigating  the  role  of  alumi- 
n  acid  episodes.  (See  also  W89-07234) 
-PTT) 
7356 
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T, 
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nmental  Chemistry,  American  Chemical  So- 
Washington,  DC.    1987.  p.  644-645,  8  ref. 
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rrout,  'Natural  waters,  'Toxicity,  Anodic 
ig  voltammetry,  Fish,  Mortality. 

stripping  voltammetry  was  studied  in 
3  obtain  detailed  information  on  the  various 
al  forms  of  soluble  trace  metals  in  natural 

Initial  investigations  dealt  with  the  kinetic 

of  the  cadmium-Iigand  species  in  two  dif- 
tatural  waters.  Cadmium  ion  was  added  to 
ers  and  the  free  cadmium  ion  response  was 
•ed  by  differential  pulse  anodic  stripping 
netry  over  a  period  of  time.  Results  show 
iinimum  of  42  hours  was  needed  for  equilib- 
r  the  cadmium-Iigand  species  to  occur  in 
waters.  Taking  into  account  the  slow  rate 
plex  formation,  complexometric  titrations 
irformed  on  both  water  supplies  in  order  to 
ne  the  complexation  capacities  of  the  two 

Complexation  capacities  of  42  and  7 
L  Cd  were  estimated  for  the  well  and  tap 
upplies,  respectively.  From  this  data,  esti- 
if  the  conditioned  formation  constants  of 
mium-ligand  species  were  calculated  using 
Dusly  developed  theory.  This  theory  was 
d  to  estimate  the  cadmium/ligand  ratio  in 
iter  supplies.  This  ratio  was  calculated  to  be 
oth  types  of  water.  It  has  been  shown  that 
ning  the  free  metal  ion  concentration  by 
stripping  voltammetry  in  complexity  sys- 
n  lead  to  serious  problems  in  accuracy.  A 
is  presented  to  estimate  the  free  metal  ion 
ration  in  natural  water  systems.  Prelimi- 
mlts  of  a  100  day  bioassay  involving  the 
e  of  rainbow  trout  fry  to  cadmium  in  dif- 
atural  waters  show  that  mortality  does  not 
intil  the  free  cadmium  ion  concentration 

1  microg/L.  (See  also  W89-07234)  (Miller- 
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Descriptors:  'Bioassay,  'Iron,  'Bioindicators, 
•Stress,  'Cyanobacteria,  Chromatography,  Ferre- 
doxin,  Flavodoxin,  Nutrient  requirements. 

A  rapid  high-performance  chromatography 
method  of  was  developed  for  determining  ferre- 
doxin  and  flavodoxin  concentrations  in  small  cell 
volumes.  This  novel  method  enhances  the  useful- 
ness of  ferredoxin/flavodoxin  measurements  as  a 
practical  assay  of  iron  nutritional  stress  in  both 
field  and  laboratory  culture  experiments.  The 
cyanobacterium  Anabaena  strain  7120  was  used  for 
all  laboratory  culture  experiments.  The  chromato- 
grams  revealed  a  marked  decline  in  ferredoxin  at 
limiting  levels  of  iron,  and  the  concomitant  in- 
crease in  flavodoxin.  Iron  availability  over  a  set 
period  of  growth  is  always  proportional  to  the 
amount  of  iron  added  to  solution.  This  was  shown 
by  nitrate-replete  cultures  in  which  the  decline  in 
ferredoxin  and  the  substitution  of  flavodoxin 
always  accompanied  the  inception  of  iron-limited 
growth.  For  a  given  amount  of  available  iron,  cells 
grown  on  ammonium  are  predicted  to  have  the 
least  iron-stress,  N2-fixers  will  have  the  greatest 
iron-stress,  and  nitrate-grown  cells  may  be  some- 
where in  between.  This  general  pattern  was  ob- 
served in  Anabaena  sp.  7120  in  which  the  flavo- 
doxin/ferredoxin  ratio  is  the  greatest  for  N2-fixers, 
the  least  for  NH4<  +  )-grown  cells,  and  intermedi- 
ate for  N03(-).  The  iron  stress  level  of  an  organism 
is  a  function  of  both  the  external  availability  of 
iron  and  the  internal,  physiological  requirements 
for  iron.  Biochemical  indicators  of  nutrient-stress, 
such  as  flavodoxin  and  ferredoxin,  are  extremely 
useful  tools  for  exploring  questions  of  nutrient 
availability.  But  biochemical  indicators  must  be 
used  with  care  so  that  the  effects  of  physiology 
and  nutrient  requirements  do  not  bias  the  interpre- 
tations of  external  nutrient  availability.  (See  also 
W89-07234)  (Miller-PTT) 
W89-07360 
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National  Marine  Fisheries  Service,  Beaufort,  NC. 
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Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  725-728,  3  tab,  2 
ref. 
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The  hypothesis  that  existing  levels  of  copper  and 
zinc  may  be  toxic  to  populations  of  Acartia  tonsa 
was  tested.  The  egg  laying  rate  and  larval  survival 
of  A.  tonsa  in  water  from  the  Elizabeth/James 
River  Estuary  (a  contaminated  tributary  of  the 
southern  Chesapeake  Bay  adjacent  to  Norfolk, 
VA)  was  compared  to  that  in  water  from  the 
Newport  River  Estuary  (a  small,  relatively  pristine 
estuary  in  eastern  North  Carolina).  Two  different 
experimental  designs  were  employed.  In  the  first, 
water  from  a  single  site  in  the  Elizabeth  River  and 
Newport  River  estuaries  was  sampled  a  number  of 
times,  and  egg  laying  rate  and  larval  survival  of  A. 
tonas  collected  from  one  or  both  estuaries  were 
measured.  In  the  second,  samples  from  a  single 
five-station  transect  in  the  Elizabeth/James  River 
estuarine  system  and  from  a  control  site  in  the 
Newport  River  estuary  were  collected  and  the 
response  of  A.  tonsa  from  the  Newport  River  was 
measured.  Results  of  the  first  set  of  experiments 
show  that  A.  tonsa  from  the  Newport  River 
showed  poor  naupliar  survival  in  the  Newport 
River  water.  The  survival  of  Elizabeth  River  cope- 
pods  in  Elizabeth  River  water  was  only  slightly 
higher  than  the  survival  of  the  Newport  copepods 
in  this  water.  The  addition  of  chelators  to  the 
Elizabeth  River  samples  increases  naupliar  survival 
to  values  approaching  those  in  the  Newport  River 
samples.  The  addition  of  chelators  to  the  Newport 
River  samples  either  had  no  effect  or  a  negative 
effect.  Similar,  but  less  clear-cut  beneficial  effects 
of  added  chelators  were  found  for  egg  laying  rate. 
In  the  transect  experiment,  dissolved  copper  and 
zinc  were  elevated  at  all  stations,  relative  to  con- 
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centrations  in  uncontaminated  estuaries  such  as  the 
Newport  River.  Naupliar  survival  was  substantial- 
ly reduced  at  all  five  transect  stations  relative  to 
that  in  the  Newport  River  control  sample.  The 
trend  in  survival  of  samples  from  stations  2-5  was 
consistent  with  the  data  for  copper  and  zinc  ion 
concentration;  survival  decreased  as  the  free  ion 
concentrations  of  these  metals  increased.  The  re- 
sults confirm  the  initial  hypothesis  that  trace  metals 
such  as  copper  and  zinc  are  toxic  to  copepods  in  at 
least  some  contaminated  estuaries.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07375 
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An  investigation  was  carried  out  to  determine  the 
effects  of  metals,  in  particular  Cu,  originating  from 
ore  deposits  on  biota  and  distribution  of  metals  in 
sediments  and  sediment  pore  water  in  Bruce  Mines 
harbor,   North  Channel  (Canada).   Sediment  and 
benthic  organism  samples  were  collected  at  three 
stations  along  a  transect  from  the  harbor  into  the 
offshore  area  of  the  North  Channel  in  May  and 
June,  1986.  At  the  same  time,  microbial  population 
was  determined  in  the  sediment  at  each  sampling 
station.  Sediment  pore  water  was  collected  at  one 
station  in  the  harbor  in  July,  1986.  The  geochemis- 
try of  the  sediments  indicated  deposition  of  similar 
material  at  all  three  sampling  stations  along  the 
transect.   However,  the  concentration  of  Cu  de- 
creased in  the  surface  sediments  from  400  rnicrog 
in  the  harbor  to  65  microg/g  at  the  offshore  station 
in   the   North   Channel.    Chemical   speciation   of 
metals  showed  that  up  to  67%  of  Cu  in  the  harbor 
sediment  was  present  as  sulfide,  19%  of  Cu  was  in 
the  form  of  carbonate,  and  the  rest  of  Cu  was  in 
the  crystalline  lattice  of  the  minerals  in  the  sedi- 
ment. The  concentration  of  Cu  increased  from  the 
surface  (400  microg/g)  to  the  30  cm  depth  (560 
microg/g)  in  the  sediment  from  the  harbor.  The 
increase  of  Cu  concentration  was  associated  with 
increased  densities  of  the  sulfur-cycle  bacteria  in 
the  sediment.  Chironomidae  were  the  most  abun- 
dant group  of  the  benthic  community  in  all  sam- 
pled sediments.  The  tissue  of  chironomidae  collect- 
ed from  the  harbor  and  nearshore  area  contained  a 
greater  concentration  of  Cu  (up  to  160  microg/g 
dry  weight)  than  that  of  the  same  species  collected 
from  the  offshore  sediments  (up  to  52  microg/g)  in 
May  and  July  1986.  The  concentration  of  Cu  in  the 
pore   water  collected   from   the  sediment   in  the 
harbor  ranged  from  20  to  50  microg/L.  The  con- 
centration of  Cu  in  the  harbor  water  was  <  0.01 
microg/L.  High  concentrations  of  Cu  in  the  sedi- 
ment at  the  harbor  originated  from  the  past  mining 
activities  at  Bruce  Mines.  The  copper  ore  consisted 
mainly  of  sulfides  and  some  carbonates  and  hy- 
droxides. High  concentrations  of  Cu  in  the  surface 
sediment  at  the  harbor  indicate  a  continuous  input 
of  Cu.  Eroded  particles  and  leachate  from  the  old 
mining  sites  are  transported  most  likely  by  a  small 
creek  entering  the  harbor.  The  results  showed  that 
the  high  concentration  of  Cu  did  not  affect  the 
microbial  and  benthic  population  in  the  surface 
sediments.  (See  also  W89-07234)  (Miller-PTT) 
W89-07376 
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cides, Culture  techniques. 

The  effects  of  mercury  on  two  new  Pseudomonas 
isolates  (DR  101  and  DR  201)  capable  of  utilizing 
the   chlorophenoxy    herbicides   2,4-dichlorophen- 
oxy-acetic  acid  (2,4-D)  and  2,4,5-T,  and  their  sole 
source  of  carbon  and  energy  were  investigated. 
DR  101  and  DR  201  have  been  isolated  through 
the  process  of  selective  enrichment  from  mixed 
microbial    cultures    obtained    from    a    municipal 
sewage  plant.  Although  these  strains  were  capable 
of  using  2,4-D  and  2,4,5-T  as  their  carbon  and 
energy  source,  their  response  to  mercury  has  not 
yet  been  studied.  The  concentrations  of  Hg(2  +  ) 
used  in  batch  experiments  were  0.1,  0.5,  1.0  and  2.0 
mg/L    Identical  experiments  were  conducted  in 
the  absence  of  mercury  for  DR  101.  The  oxygen 
uptake  measurements  were  monitored  by  an  elec- 
trolytic respirometer  in  the  presence  and  absence 
of  mercury  for  DR   101   and  DR  201.  The  lag 
period  observed  in  the  absence  of  mercury  for  DR 
101  was  20  hours.  THe  rate  of  oxygen  uptake  was 
fairly  rapid  after  the  initial  lag  period.  DR   101 
with  a  0.1  mg/L  Hg(2+)  concentration  was  not 
affected  significantly  and  showed  a  similar  pattern 
of  oxygen  uptake  to  the  one  in  the  absence  of 
Hg(2  +  ).  However,  with  a  2.0  mg/L  Hg(2  +  ),  DR 
101  was  affected  significantly  and  the  lag  period 
observed  was  480  hours.  After  this  long  lag  period, 
the  oxygen  uptake  increased  rapidly.  0.5  mg/L 
Hg(2+)  concentration  affected  DR  201.  The  lag 
period  was  170  hours.  A  190  hour  lag  period  was 
observed  for  1.0  mg/L  Hg(2  +  ).  Both  0.5  and  1.0 
mg/L  Hg(2  +  )  showed  a  rapid  oxygen  uptake  after 
the  lag  periods.  With  a  2.0  mg/L  Hg(2  +  )  concen- 
tration, DR  201  was  highly  affected  and  the  lag 
period  observed  was  approximately  1300  hours  (54 
days).  Compared  to  DR  101,  DR  201  was  much 
more   affected   by   2.0   mg/L   Hg(2  +  ),   and   the 
oxygen  uptake  was  slower  after  the  lag  period.  It  is 
concluded  that  mercury  concentrations  of  less  than 
1  0  mg/L  have  little  effect  on  the  degradation 
characteristics  of  DR  102  and  DR  201;  but,  con- 
centrations of  1.0  mg/L  and  higher  do  significantly 
affect    the    two    isolates.    (See    also    W89-07234) 
(Miller-PTT) 
W89-07392 

METALLOTHIONEIN  IN  BROOK  TROUT 
(SALVELINUS  FONTINALIS)  AS  A  BIOLOGI- 
CAL INDICATOR  OF  CADMIUM  STRESS, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07402 


•Acidic  water,  Electrolytes,  Larvae,  Embryonic 
growth  stage,  Hatching,  Hydrogen  ion  concentra- 
tion. 

A  hypothesis  was  tested  to  see  if  the  effect  of 
Cd(+  +)  on  fish  is  likely  to  be  pronounced  in  acid 
waters  where  mineral  content  is  low  and  Cd  (+  +) 
bioavailability    is    enhanced.     Hatching    success, 
growth,  degree  of  osteological  development,  and 
whole  body  ion  content  was  compared  in  groups 
of  embryo-larval  brook  trout  that  were  exposed 
continuously     to     sublethal     concentrations     of 
Cd(++)  (2.0,  0.2,  0.02  microg/L)  at  9  C  in  soft 
(0. 1  meq/L),  low  pH  (5.74)  reconstituted  water,  or 
in  laboratory  well  water  of  moderate  hardness  (2.8 
meq/L)  and  pH  (8.28)  over  a  75-day  period  from 
fertilization   to    14  days  after  complete   yolk-sac 
absorption.  Results  suggest  that  sublethal  Cd(  +  +) 
toxicity  is  greatly  enhanced  at  reduced  pH,  pre- 
sumably because  of  greater  bioavailability  of  the 
metal.  Exposure  to  Cd(+  +)  at  low  pH  significant- 
ly affected  the  pre-hatch  mortality,  hatching  suc- 
cess, growth,  ossification,  and  net  ion  balance  in 
developing  embryo-larval  brook  trout.  In  high  pH 
waters,  Cd(+  +)  treatment  was  without  demon- 
strable effect.  Delayed  ossification  was  apparent 
during  the  entire  period  of  exposure,  whereas  net 
ionoregulatory  imbalances  were  noted  only  after 
the  yolk  mass  had  been  adsorbed.  The  substantial 
decrease     in     ossification    and     in    whole    body 
Ca(++)  content  in  Cd(+-t-)  treated  fish  appears 
to  support  the  hypothesis  that  Cd(++)  exposure 
can  affect  the  net  Ca(+  +)  balance  in  developing 
brook  trout.  (See  also  W89-07234)  (Miller-PTT) 
W89-07403 


A  modeled  approach  for  the  assessment  of  i 

sure  and  health  risks  in  a  case  of  soil  pollution 

an  unknown  but  probably  large  number  of  p 

tial  contaminants  is  presented.  In  1983  the  i 

dijkpolder,  a  housing  estate  of  about  800  nous 

agglomeration  of  schools  and  a  tennis  hall 

built  directly  on  a  4-m-thick  layer  of  harbor  tl 

The   sludge   originated   from    around   20  h 

basins  in  Rotterdam  and  the  industrial  area  a: 

the  Nieuwe  Waterweg.   In  the  soil  organii 

vents,  PAH's,  aldrin,  dieldrin,  isodrin,  telodri 

several  heavy  metals  were  found  to  be  pre* 

contaminants.   Not   all  contaminants,  includ 

number  of  halogenated  compounds  were  i 

fied.  The  investigation  of  the  other  relevant 

ronmental  factors  in  this  situation,  e.g.  drii 

water,    indoor-air    and    home    grown   vege 

showed  that  soil  ingestion  was  the  predoi 

route  of  intake  of  contaminants.  Therefor 

exposure  of  infants  (age:  2-3  years)  was  calci 

The  calculated  intake  of  PAH  by  soil  ing 

was  around  half  the  average  intake  of  PAH 

daily  diet.  The  extra  exposure  to  drins  (a  gri 

cyclodiene  insecticides)  due  to  soil  ingestic 

inhaled  contaminated  indoor  air  was  calculs 

exceed  twice  the  Acceptable  Daily  Intake 

of  dieldrin.  The  calculated  maximal  intake  of 

soil  ingestion  exceeded  the  average  intake  ol 

the  daily  diet  by  around  1.4  times.  The  m 

intake  by  soil   ingestion  of  the  other  ide 

contaminants  was  relatively  low.  It  was  con 

that  with  current  knowledge,  the  calculated 

sure  would  not  result  in  observable  health  d 

(Author's  abstract) 

W89-07413 


RADON-222  CONCENTRATION  IN  GROUND- 
WATER AND  CANCER  MORTALITY  IN 
NORTH  CAROLINA, 

National  Inst,  of  Environmental  Health  Sciences, 
Research  Triangle  Park,  NC.  Epidemiology 
Branch. 

G.  W.  Collman,  D.  P.  Loomis,  and  D.  P.  Sandler. 
International  Archives  of  Occupational  and  Envi- 
ronmental Health  IAEHDW,  Vol.  61,  No.  1/2,  p 
13-18,  October  1988.  1  fig,  1  tab,  33  ref. 

Descriptors:  'Carcinogens,  'Radon,  'North  Caro- 
lina, 'Epidemiology,  'Water  pollution  effects, 
'Mortality,  'Cancer,  'Groundwater  pollution, 
Human  diseases,  Correlation  analysis. 

In  a  geographic  correlation  study,  we  explored  the 
possibility  that  residential  exposure  to  radon  in 
groundwater  may  be  related  to  cancers  other  than 
lung  cancer.  Measurements  of  radon  in  groundwat- 
er and  1978-1982  cancer  mortality  data  from  North 
Carolina  were  used  to  investigate  this  relationship. 
Counties  were  categorized  in  two  levels  of  radon 
exposure  according  to  measured  radon  concentra- 
tion and  geology.  In  the  lower  exposure  group 
(unexposed)  county  mean  radon  concentrations 
ranged  from  0-228  pCi/L  (0-8436  Bq/cu  m),  and  in 
the  upper  group  (potentially  exposed)  the  range  of 
county  average  concentrations  was  229-10,892 
pCi/L  (8473-403,004  Bq/cu  m)(median  1375  pCi/L 
(50,875  Bq/cu  m)).  Adjusted  mortality  ratios  and 
95%  confidence  intervals  were  calculated  from 
selected  cancers,  including  leukemias,  gastrointes- 
tinal trace  cancers,  and  respiratory  trace  cancers 
excluding  lung  cancer.  In  contrast  to  other  ecolo- 
gic  studies,  we  found  no  consistent  association 
between  radon  level  and  cancer  mortality.  (Au- 
thor's abstract) 
W89-07412 


EFFECT  OF  CD(++)  TREATMENT  ON 
WHOLE  BODY  ELECTROLYTE  COMPOSI- 
TION OF  LARVAL  BROOK  TROUT  (SALVE- 
LINUS FONTINALIS)  IN  SOFT,  ACIDIC 
WATER, 

Wisconsin  Univ.-La  Crosse.  Dept.  of  Biology. 
R.  M.  Elsbury,  and  W.  H.  Gingerich. 
IN-   Preprints  of  Papers  Presented   at   the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  847-848. 

Descriptors:  'Acid  rain  effects,  'Bioavailability, 
•Water     pollution     effects,     'Trout,     *Cadmium, 


HEALTH  RISK  ASSESSMENT  OF  RESIDENTS 
LIVING  ON  HARBOUR  SLUDGE, 

Municipal  Health  Service,  Amsterdam  (Nether- 
lands). 

J.  H.  van  Wijnen,  and  A.  Stijkel. 
International  Archives  of  Occupational  and  Envi- 
ronmental Health  IAEHDW,  Vol.  61,  No.  1/2,  p 
77-87,  October  1988.  1  fig,  8  tab,  37  ref. 

Descriptors:  'Spoil  banks,  *Mud,  *Bottom  sedi- 
ments, 'Water  pollution  effects,  'Risks,  'Popula- 
tion exposure,  'Soil  contamination,  'Public  health, 
Sludge,  The  Netherlands,  Pollution  load,  Hydro- 
carbons, Heavy  metals,  Path  of  pollutants. 


CHLORINATED  DRINKING  WATER  XA 
LATES  DO  NOT  AFFECT  THE  SISTER  ( 
MATID  EXCHANGE  FREQUENCY, 

Water  Quality  Control  Labs.,  Balmaz' 
(Hungary).  TRV  Suface  Water  Treatment 
C.  Varga. 

International  Archives  of  Occupational  am 
ronmental  Health  IAEHDW,  Vol.  61,  No. 
147-149,  October  1988.  2  tab,  18  ref. 

Descriptors:  'Mutagens,  'Carcinogens,  1 
tion  exposures,  'Chlorination,  'Drinking 
•Sister  chromatid  exchange,  'Genotoxicity, 
ity,  Water  treatment,  Resins,  Chlorinated 
carbons,  Bioassay,  Hungary,  Genetic  polluti 

A  wide  spectrum  of  mutagenic  and/or  care 
ic  organic  compounds  have  been  identified 
face  water  all  over  the  world.  Chlorination 
is  widely  used  for  disinfection  and  oxidatio 
water  treatment  procedure,  is  known  to  ] 
halogenated  substances  and  is  undoubtedly 
mary  causative  factor  of  the  production  < 
toxins  in  potable  water.  In  this  study,  i 
water  produced  by  TRV  Eastern  Main  Ca 
face  Water  Treatment  Plant  (Hungary)  wa 
ined  as  to  whether  genotoxins  were  prod 
the  treatment  process.  Genotoxic  activity 
vestigated  in  the  in  vitro  sister  chromatid  e 
(SCE)  test  after  isolating  the  organic  conti 
with  XAD-2/4  and  XAD-8  macroreticula 
A  dose-related,  SCE-inducing  effect  couli 
detected  in  the  human  peripheral  lym 
system.  (Author's  abstract) 
W89-07414 


NUTRIENTS  (ORGANIC  C,  P,  N,  SI)1 
EUTROPHIC  RIVER  LOIRE  (FRANC 
ITS  ESTUARY, 

Institut  de  Biogeochimie  Marine,  Mi 
(France).  . 

For  primary  bibliographic  entry  see  Field 
W89-07415 

ACUTE  TOXICITY  TO  DAPHN1A ,  PU 
SIX  CLASSES  OF  CHEMICAL  COMF 
POTENTIALLY     HAZARDOUS    TO 
LAKES  AQUATIC  BIOTA, 

National  Fisheries  Research  Center-Orei 
Ann  Arbor,  Ml. 

S.  B.  Smith,  J.  F.  Savino,  and  M.  A.  Blow 
Journal  of  Great  Lakes  Research  JGLK 
14,  No.  4,  p  394-404,   1988.  2  fig,  2  tat 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


plors:   'Water  pollution  effects,   'Toxicity, 
lie   compounds,    'Aquatic    life,    'Daphnia, 
Lakes,  Polyaromatic  hydrocarbons,  Alkyl 
,  Cyclic  alkanes,  Tissue  analysis.  Fish. 

.•lasses  of  chemicals  potentially  hazardous  to 
Lakes  aquatic  biota,  derivatives  of  polyaro- 
[ydrocarbons  (PAHs)  were  the  most  acutely 
tt-h  EC50)  to  Daphnia  pulex.  The  other 
listed  in  order  of  decreasing  toxicity,  were 
halides,  nitrogen-containing  compounds, 
alkanes,  heterocyclic  nitrogen  compounds, 
con-containing  compounds.  Of  the  41  corn- 
representing  the  six  chemical  classes,  6 
itremely  toxic  (>0.01-0.1  mg/L),  11  highly 
>0.1-t.O  mg/L),  20  moderately  toxic  (>  1.0- 
5/L),  and  4  slightly  toxic  (>  10-100  mg/L). 
ference  compound,  p,p'-DDT,  was  super 
;0.01  mg/L).  Based  on  toxicity  and  relative 
ice  (hazard  ranking)  of  the  21  compounds 
re  detected  in  tissue  of  Great  Lakes  fishes, 
ses  of  compounds  that  present  the  greatest 
o  Great  Lakes  aquatic  biota  are  PAH  de- 
s,  alkyl  halides,  and  cyclic  alkanes.  (Au- 
jstract) 
439 


ITY  OF  DETROIT  RIVER  SEDIMENT 
STiTIAL  WATER  TO  THE  BACTERIUM 
MACTERIUM  PHOSPHOREUM, 

n  State  Univ.,  East  Lansing.  Dept.  of  Pedi- 

luman  Development. 

sy,  C.  J.  Rosiu,  R.  L.  Graney,  J.  L. 

1,  and  A.  Benda. 

of  Great  Lakes  Research  JGLRDE,  Vol. 

4,  p  502-513,  1988.  1  fig,  1  tab,  67  ref.  EPA 

higan  State  University  Agreement  85-002- 


:ors:  'Water  pollution  effects,  'Toxicity, 
a,  'Sediments,  'Interstitial  water,  'Inland 
iys,  Bioluminescence,  Bioassay,  Path  of 
ts,  Spatial  distribution,  Macroinverte- 
)etroit  River. 

«obacterium  phosphoreum  bacterial  lumi- 
!  assay  was  used  to  survey  the  distribution 
oxicity  of  the  sediments  from  the  lower 
River  during  the  summer  of  1986.  Of  the 
itions  tested,  25  were  classified  as  very 
'  as  moderately  toxic,  10  as  slightly  toxic, 
were  classified  as  being  non-toxic.  The 
number  of  very  toxic  sites  was  observed 
western  shore  of  the  Trenton  Channel; 
,  some  very  toxic  locations  were  observed 
Hit  the  study  area.  The  least  toxic  areas 
erved  at  the  easternmost  locations  studied, 
itobac'erium  phosphoreum  bacterial  lumi- 

assay  was  found  to  be  sensitive,  can  be 
d  to  the  responses  of  other  organisms  such 
•invertebrates,  and  can  be  related  to  the 

for  distribution  of  macroinvertebrates  in 
s.  Therefore,  the  assay  :s  useful  for  rapid 
!  and  mapping  of  toxicity  of  sediments, 
s  abstract) 
48 


^DISPOSAL  TO  SEA:  THE  BARROW 
«  THE  THAMES  ESTUARY  AS  A  CASE 

ary  bibliographic  entry  see  Field  5E. 

64 


HARBOUR:  THE  CASE  FOR  INTE- 
)  WATER  QUALITY  MANAGEMENT 
ASTAL  ENVIRONMENT, 

mg  Environmental  Protection  Dept. 

wy  bibliographic   entry   see   Field    5G. 

t>5 


LING  IN  WELLS  AND  AQUIFERS 

un.  ' 

>f  the  Institution  of  Water  and  Environ- 
flanagement,  Vol.  2,  No.  2,  p  209-215 
'»•  *  fig,  23  ref. 

'  «.',^?ullng'  *Biof°u'ing,  'Iron  bacteria, 
i  Wells.  'Aquifers,  Well  yield,  Engineer- 
ing, Corrosion,  Biodegradation,  Reha- 
stenlization. 


With  increasing  economic  and  practical  pressures 
on  engineers  to  optimize  groundwater  engineering, 
attention  is  being  turned  to  well  performance. 
Presently,  in  water  engineering  practice  there  are 
significant  gaps  in  the  understanding  of  the  part 
played  by  bacteria  in  processes  which  lead  to 
reduced  well  yield.  The  term  biofouling-the  phe- 
nomenon of  deterioration  resulting  from  biological 
activity-is  used  mainly  with  reference  to  the  proc- 
esses of  clogging  and  corrosion.  In  the  past  the 
problem  of  noticeable  clogging  by  iron  deposits 
was  attributed  to  purely  chemical  or  electrochemi- 
cal processes.  Recent  research  into  groundwater 
contamination  by  nitrates,  leachates  from  waste 
disposal  sites,  and  the  potential  for  biodegradation 
has  clearly  demonstrated  the  existence  of  resident 
and  immigrant  bacteria  in  aquifers  at  depth.  Studies 
have  revealed  whole  consortia  of  different  bacteria 
involved  in  clogging  processes;  the  classic  term 
'iron  bacteria'  can  no  longer  be  considered  appro- 
priate. In  those  cases  where  identification  of  bio- 
fouling  is  in  conjunction  with  evidence  of  a  decline 
in  well  performance  a  method  of  treatment  will  be 
required.  Any  treatment  must  achieve  four  aims: 
(a)  kill  the  bacteria,  (b)  remove  the  bacteria  and 
associated  slime  and  mineral  deposits,  (c)  remove 
any  residue/debris  created  by  the  treatment  proc- 
esses, and  (d)  leave  the  affected  zone  in  a  sterile 
condition.  (Shidler-PTT) 
W89-07466 


EFFECTS  OF  TRIBUTYLTIN  COMPOUNDS 
FROM  ANTIFOULANTS  ON  PACIFIC  OYS- 
TERS (CRASSOSTREA  GIGAS)  IN  SCOTTISH 
SEA  LOCHS, 

Marine  Lab.,  Aberdeen  (Scotland). 
I.  M.  Davies,  J.  Drinkwater,  and  J.  C.  McKie. 
Aquaculture  AQCLAL,  Vol.  74,  p  319-330,  No- 
vember 15,  1988.  8  fig,  2  tab,  11  ref. 

Descriptors:  'Tin,  'Tributyltin  compounds,  'Anti- 
foulants,  'Pesticides,  'Water  pollution  effects, 
'Oysters,  'Fish  farming,  'Aquiculture,  Sea  lochs, 
Scotland. 

Before  1987,  tributyltin-based  antifoulants  were 
used  in  Scottish  sea  lochs  on  both  the  hulls  of 
vessels  and  on  cage  nets  at  marine  salmon  farms.  In 
two  sea  lochs,  the  leachates  from  these  antifoulants 
caused  accumulation  of  tin  compounds  in  soft 
tissue,  and  had  deleterious  effects  on  the  shell 
structure,  growth  and  condition  of  Pacific  oysters 
(Crassostrea  gigas).  The  extent  and  intensity  of  the 
effects  appeared  to  be  dependent  upon  source  size 
and  distribution,  and  upon  hydrographic  factors. 
The  use  of  triorganotin  compounds  in  antifoulants 
for  mariculture  applications,  and  on  vessels  less 
than  25  m,  has  now  been  prohibited  in  the  U.K. 
(Author's  abstract)  (Sand-PTT) 
W89-07521 


OCCURRENCE  OF  THE  TOXIC  CYANOBAC- 
TERIUM  (BLUE-GREEN  ALGA)  MICROCYS- 
TIS AERUGINOSA  IN  CENTRAL  CHINA, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  2H 
W89-07523 


PHYSICAL    AND    CHEMICAL    LIMNOLOGY 
OF  BUCKINGHAM  CANAL  (MADRAS,  INDIA), 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B 
W89-07527 


PLANKTON  AND  RELATED  PARAMETERS 
OF  BUCKINGHAM  CANAL  AT  MADRAS, 
INDIA:  A  CANONICAL  CORRELATION 
ANALYSIS, 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy- 

S.  Ravichandran,  and  P.  S.  Ramanibai. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114 
No.  1,  p  117-132,  November  1988.  7  fig,  3  tab,  26 
ref. 

Descriptors:  'Limnology,  'Urban  hydrology, 
'Canals,   'Phytoplankton,   'Zooplankton,   'Water 


Effects  Of  Pollution— Group  5C 

quality,  'Urbanization,  'Madras,  'India,  Primary 
productivity,  Chlorophyll  a,  Rotifers,  Cyanophyta, 
Drainage  basins,  Pollution. 

Phytoplankton,  zooplankton,  chlorophyll  a  and 
gross  primary  productivity  (GPP)  of  Buckingham 
Canal  in  the  urban  and  suburban  areas  of  Madras 
were  studied  from  September  1981  to  October 
1983.  Chlorophyll-a  was  comparatively  poor  in  the 
canal,  the  maximum  value  being  4.79  mg/cu  m 
recorded  in  the  suburban  areas.  GPP  was  inhibited 
in  the  urban  areas  and  in  the  suburban  areas  it 
varied  from  1.61  mg  C/cu  m/d  to  3.61  mg  C/cu 
m/d.  A  premonsoon  peak  (June-September)  in 
chlorophyll-a  and  GPP  was  noticed.  The  total 
density  and  diversity  of  phytoplankton  and  zoo- 
plankton were  reduced,  especially  at  urba  re- 
gions. Blue-green  algae  dominated  the  phytoplank- 
ton while  rotifers  were  abundant  in  zooplankton. 
The  diversity  and  evenness  of  plankton  did  not 
show  any  significant  difference  between  urban  and 
suburban  regions  of  the  canal.  Urbanization  of  the 
drainage  basin  had  a  deleterious  effect  on  plankton. 
Canonical  correlation  analysis  ruled  out  the  possi- 
bility of  a  significant  linear  relationship  between 
biological  variables  and  pollutants;  however,  the 
inhibitory  influence  of  the  latter  was  evident.  Sig- 
nificant canonical  correlations  were  obtained  be- 
tween biota  and  physical  and  chemical  variables, 
suggesting  a  probable  influence  of  the  latter  over 
the  planktonic  community.  (See  also  W89-07527) 
(Author's  abstract) 
W89-07528 


ENVIRONMENTAL  ARCHIVE:  TROPICAL 
URBAN  DEVELOPMENT  REFLECTED  IN 
THE  SEDIMENT  GEOCHEMISTRY  OF  A 
FLOOD-PLAIN  LAKE, 

Papua  New  Guinea  Univ.,  Port  Moresby.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H 

W89-07532 


STUDIES  ON  THE  ACUTE  TOXICITY  OF  POL- 
LUTANTS TO  FRESHWATER  MACROINVER- 
TEBRATES:    5.    THE    ACUTE   TOXICITY    OF 
CADMIUM  TO  TWELVE  SPECIES  OF  PREDA- 
TORY MACROINVERTEBRATES, 
University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
A.  F.  Brown,  and  D.  Pascoe. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114 
No.  2,  p  311-319,  December   1988.   1   fie,  2  tab' 
NERC  Grant  GR3/6104. 

Descriptors:  'Cadmium,  'Toxicity,  'Aquatic  in- 
sects, 'Macroinvertebrates,  'Water  pollution  ef- 
fects, Pollutants,  Insects,  Leaches. 

Acute  toxicity  tests  were  conducted  on  12  species 
of  predatory  macroinvertebrate.  The  species  in- 
cluded Glossiphonia  complanata,  Erpobdella  octo- 
culata,  Polycelis  felina,  Dendrocoelum  lacteum, 
Rhyacophila  dorsalis,  Isoperla  grammatica,  Dino- 
cras  cephalotes,  Enallagma  cyathigerum,  Calop- 
teryx  splendens,  Sigara  dorsalis,  Sialis  lutaria,  and 
Aphelocheirus  aestivalis.  Time-response  analysis 
and  indirectly  calculated  24,  48  and  96  h  LC50's 
indicated  a  wide  range  of  species  sensitivity.  The 
insects  in  general  were  more  of  cadmium  than 
other  taxa,  whilst  the  leeches  were  found  to  be  as 
sensitive  as  many  herbivores  and  detritivores.  The 
most  sensitive  predator  the  leech,  G.  complanata, 
was  10,000  times  more  sensitive  than  hemipteran, 
A.  aestivalis,  the  most  tolerant  species.  Although 
these  predators  may  be  unsuitable  organisms  for 
acute  toxicity  tests,  the  leech  E.  octoculata  may  be 
particularly  suitable  for  long-term  chronic  expo- 
sure studies  where  predators  are  required.  (Au- 
thor's abstract) 
W89-07536 


POTENTIAL  EUTROPHICATION  ASSESS- 
MENT IN  RIVERS:  RELATIONSHIP  BE- 
TWEEN PRODUCED  AND  EXPORTED 
LOADS, 

Institut    National    de    la    Recherche    Scientifique 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  2H. 
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Group  5C— Effects  Of  Pollution 


W89-07541 

LEAD  POISONING  OF  NORTHERN  PINTAIL 
DUCKS  FEEDING  IN  A  TIDAL  MEADOW 
CONTAMINATED  WITH  SHOT  FROM  A 
TRAP  AND  SKEET  RANGE, 

New   Jersey   Div.   of  Fish,   Game   and   Wildlife, 

Trenton. 

D.  E.  Roscoe,  L.  Widjeskog,  and  W.  Stansley. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  2,  p  226-233, 

February  1989.  1  fig,  1  tab,  13  ref. 

Descriptors:  *Tidal  marshes,  *Waterfowl,  'Ducks, 
•Toxicity,  *Morbidity,  "Lead,  *Mortality,  •Recre- 
ation, Tidal  flats,  Pathology,  Environmental  man- 
agement, Wildlife  habitats,  Wildlife  management, 
Animal  pathology,  New  Jersey. 

Lead  poisoning  of  waterfowl  from  the  ingestion  of 
lead  shot  is  well-documented  and  widespread 
throughout  the  United  States.  Lead  poisoning  of 
northern  pintail  ducks  (Anas  acuta)  results  from 
ingestion  of  lead  shot  deposited  on  a  tidal  meadow 
in  New  Jersey  as  the  result  of  trap  and  skeet 
shooting.  Forty  live  and  ten  dead  pintails  were 
collected  on  Raccoon  Creek  in  southern  New 
Jersey  in  1986.  A  heparinized  blood  sample  was 
taken  from  the  live  ducks;  eythrocytic  protopor- 
phyrin IX  (PP)  was  measured.  Blood  lead  concen- 
trations were  determined  by  a  method  described 
earlier.  Hemoglobin,  packed  cell  volume  and  mean 
corpuscular  hemoglobin  concentration  were  calcu- 
lated. Shot  numbers,  sizes  and  seed  types  observed 
in  sediment  samples  from  four  hunting  blinds  in  the 
vicinity  of  the  pintail  mortality  were  compared  to 
those  found  in  sediments  at  the  trap  and  skeet 
range  and  to  the  gizzard  contents  of  those  birds 
found  weak  or  moribund.  Results  showed  clinical 
symptoms  typical  of  experimentally  and  spontane- 
ously lead-poisoned  waterfowl.  The  clinical  and 
gross  pathology  in  the  absence  of  emaciation  was 
suggestive  of  acute  lead  poisoning.  The  shot  num- 
bers, shot  size  and  acute  course  of  the  poisoning 
lead  to  the  hypothesis  that  a  trap  and/or  skeet 
range  was  the  source  of  the  lead  shot  ingested  by 
the  ducks  and  that  it  was  near  the  site  of  the  sick 
and  dead  birds.  The  short-term  management  proce- 
dure that  stopped  lead  shot  deposition  and  hazed 
birds  away  from  the  contaminated  site,  followed 
by  a  permanent  ban  on  deposition  of  lead  shot  in 
the  meadow,  substantially  reduced  the  lead  poison- 
ing hazard.  The  use  of  steel  shot  was  recommend- 
ed as  a  means  of  continued  range  operation.  (Fried- 
mann-PTT) 
W89-07585 


performed.  After  40  hr  at  25  C,  the  samples  were 
neutralized  with  formaldehyde  and  filtered  by  a 
25-mm  diameter  millipore  filter  (1.2  microns). 
Analysis  of  variance,  G-test  and  comparison  inter- 
vals of  means  were  calculated  and  applied.  The 
greatest  sensitivity  to  NTA  was  shown  by  devel- 
oping eggs  of  P.  lividus.  A  highly  significant  in- 
crease in  somated  rod  length  is  evident  at  concen- 
trations as  low  as  0.05-0.1  mg/L.  Above  this  con- 
centration, no  further  significant  increase  is  noticed 
with  increasing  NTA  concentrations.  These  results 
confirm  the  lack  of  in  vivo  toxicity  of  NTA  to 
aquatic  organisms  shown  in  earlier  work.  Results 
generally  agreed  with  several  reports  on  the  effects 
of  NTA  on  microorganisms,  insects,  mammals,  and 
some  cultured  cells.  NTA  is  clearly  able  to  influ- 
ence the  early  development  of  marine  invertebrates 
at  concentrations  as  low  as  those  that  may  be 
present  in  natural  environments.  (Friedmann-PTT) 
W89-07586 


SODIUM  NITRILOTRIACETATE  INFLU- 
ENCES THE  LARVAL  DEVELOPMENT  AND 
METAMORPHOSIS  OF  MARINE  INVERTE- 
BRATES, 

Padua  Univ.  (Italy).  Dept.  of  Biology. 

R.  Brunetti,  M.  Bressan,  M.  G.  Marin,  and  M. 

Fuolega. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  2,  p  234-240, 

February  1989.  6  fig,  15  ref. 

Descriptors:  'Detergents,  *Marine  animals,  •In- 
vertebrates, 'Water  pollution  effects,  'Population 
exposure,  'Littoral  zone,  'Embryonic  growth 
stage,  'Larval  growth  stage,  Statistical  analysis, 
Aquatic  animals,  Toxicity,  Saline  water,  Seawater, 
Sea  urchins,  Mussels,  Sea  squirts. 

Nitrilotriacetic  acid  (NTA)  has  been  used  in  house- 
hold laundry  detergents  since  the  early  1970s.  The 
effect  of  NTA  on  embryonal  stages  of  some  marine 
animals  is  evaluated.  The  littoral  embryos  studied 
were  those  of  mussels  (Mytilus  galloprovincialis) 
and  sea-urchins  (Paracentrotus  lividus).  Larvae 
studied  included  those  of  two  Ascidiacea  (Botryl- 
lus  schlosseri  and  Botrylloides  leachi).  In  all  ex- 
periments, sea  water  was  collected  from  at  least 
one  mile  off  shore.  Ripe  colonies  were  put  into 
vessels  with  filtered,  35%  salinity  sea  water. 
Larvae  were  collected,  upon  spawning,  with  a 
'Pasteur'  pipette  and  deposited  in  treated  sea  water. 
Sperm  and  eggs  of  P.  lividus  were  obtained  by 
KCI.-method  in  filtered,  35%  saline  sea  water. 
Three  replications  per  concentration  of  NTA  were 


EFFECTS  OF  ORGANIC  AND  INORGANIC 
LEAD  ON  THE  OXYGEN  EQUILIBRIUM 
CURVES  OF  THE  FRESH  WATER  FIELD 
CRAB,  BARYTELPHUSA  GUERINI, 

Osmania  Univ.,  Hyderabad  (India).  Dept.  of  Zool- 
ogy- 

S.  J.  Tulasi,  and  J.  V.  Ramana  Rao. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  42,  No.  2,  p  247-253, 
February  1989.  4  fig,  1  tab,  23  ref. 

Descriptors:  'Oxygen  uptake,  'Water  pollution  ef- 
fects, 'Population  exposure,  'Lead,  'Heavy 
metals,  'Toxicity,  'Crabs,  'Organic  compounds, 
Sublethal  effects,  Metabolism,  Lethal  limit,  Mor- 
bidity, Biochemistry,  Bioaccumulation. 

The  widespread  use  of  lead  salts  and  their  subse- 
quent introduction  in  water  bodies  is  becoming  a 
lethal  factor  in  various  aquatic  organisms.  The 
effects  of  organic  and  inorganic  lead  on  the  oxygen 
equilibrium  curve  of  the  freshwater  crab,  Barytel- 
phus  guerini,  was  determined.  Crabs  were  collect- 
ed from  local  paddy  fields  and  exposed  to  different 
concentrations  of  lead  nitrate  and  lead  acetate  and 
LC  50  values  were  determined  by  probit  method. 
The  crabs  were  exposed  to  a  sublethal  concentra- 
tion of  0.5  mg/L  for  a  period  of  30  d  and  the 
oxygen  equilibrium  curves  were  determined  on 
days  1,  4,  7,  15,  and  30  of  exposure  in  the  normal 
and  experimental  crabs.  Results  showed  marginal 
increase  in  blood  pH  on  days  1  and  4  of  exposure, 
with  the  maximum  increase  noted  from  7.49  days 
in  normals  to  7.63  in  lead  nitrate-exposed  and  7.66 
days  in  lead  acetate-exposed  crabs.  On  days  7,  15 
and  30  of  exposure,  a  significant  decrease  was 
observed,  with  the  maximum  decrease  occurring 
from  7.43  days  in  normals  to  6.91  days  in  lead 
nitrate-exposed  and  6.72  days  in  lead  acetate-ex- 
posed crabs.  Results  also  indicated  high  accumula- 
tion of  lactic  acid  during  lead  toxicity.  This  may  be 
due  to  Normal  or  Negative  Bohr  effect,  attributa- 
ble to  a  decrease  in  the  affinity  of  the  respiratory 
pigments  for  oxygen  under  hypoxic  conditions, 
since  whole  animal  oxygen  consumption  of  the 
fresh  water  crab  was  also  decreased  during  lead 
toxicity.  (Friedmann-PTT) 
W89-07588 


sublethal  concentrations  of  bleached  kraft 
fluent  (BKME)  to  disturb  the  behavior  of  i 
of  vendace  (Coregonus  albula)  was  inva 
Four-month  old  vendace  were  used  for  th 
Five  composite  samples  of  BKME  were  o 
from  the  main  effluent  channel  of  a  mil 
automatic  continuous  flow  sampler,  each  o 
represented  one  week's  waste  water  produ 
the  mill  in  an  unbroken  succession.  Th 
toxicity  of  the  composite  BKME  samples 
termined  by  a  semistatic  method  for  rainbe 
(Salmo  gairdneri)  and  vendace.  Before  th 
vation  period  in  the  test  aquarium,  venda 
pre-exposed  for  1  wk  to  3  concentrations 
of  the  composite  BKME  samples.  Water  (1 
3  L/g  of  fish  per  day.  The  control  fish  weri 
a  quadrangular  holding  tank.  Temperatur 
the  same  for  control  and  test  fish.  Phol 
were  taken  to  record  fish  positions  in  s 
dimensions.  Twelve  hrs  before  the  first  obs 
period,  10  vendace  were  placed  in  an  a 
with  the  same  concentration  of  BKME  t 
they  had  been  pre-exposed.  Ten  control 
were  placed  in  an  adjacent  aquarium  wi 
water.  Student's  t-test  was  used  to  examii 
ble  differences  between  the  control  and  tes 
in  the  estimates  of  (a)  the  water  volumes  tl 
contain  all  the  10  fish  and  (b)  the  prop< 
divided  and  undivided  schools.  Results 
that  dilation  of  the  schools  of  test  fish  s 
only  in  the  greatest  (4.5%)  exposure  cona 
of  BKME.  They  showed  a  weaker  avoidai 
tion  in  low  concentration  gradient  of 
(Friedmann-PTT) 
W89-07590 


EFFECTS  OF  BLEACHED  KRAFT  MILL  EF- 
FLUENT (BKME)  ON  THE  SCHOOLING  BE- 
HAVIOR OF  VENDACE  (COREGONUS 
ALBULA  L.), 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki. Fisheries  Div. 

T.  P.  Myllyvirta,  and  P.  J.  Vuorinen. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  42,  No.  2,  p  262-269, 
February  1989.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Bleaching  wastes,  'Cisco,  'Water 
pollution  effects,  'Population  exposure,  'Fish  pop- 
ulations, 'Fish  behavior,  'Kraft  mills,  'Pulp 
wastes,  'Sublethal  effects,  'Toxicity,  Effluent 
streams,  Statistical  analysis,  Finland. 

The  reactions  of  fish  to  the  effluents  of  the  forest 
industry  is  of  great  interest  in  Finland,  since  this 
industry  is  the  most  important  source  of  water 
pollution  in  the  country.  The  tendency  for  low, 


INTERACTIVE  EFFECTS  OF  NITROG1 
COPPER  ON  GROWTH  OF  CYANOB 
IUM  MICROCYSTIS, 

Botanical  Survey  of  India,  Howrah  (India) 
S.  L.  Gupta. 

Bulletin  of  Environmental  Contaminal 
Toxicology  BECTA6,  Vol.  42,  No.  2,  p 
February  1989.  2  tab,  18  ref. 

Descriptors.  'Nitrogen,  'Algal  growth, 
phyta,  'Microcystis,  'Synergistic  effects 
pollution  effects,  'Copper,  'Heavy  metal: 
elements,  'Growth  rates,  Metabolism,  Bi 
try,  Nitrates,  Population  exposure,  Toxicit 

Copper,  while  an  essential  trace  element  i 
small  quantities  by  algae  for  various  i 
activities,  may  induce  toxic  response  at  s 
molar  concentrations  by  inhibiting  nitrat 
reducing  nitrite  release  and  acid  and  alkal 
phatase  activity,  and  reducing  synthesis  j 
synthetic  pigments  and  macromolecules. ' 
active  effects  of  inorganic  nitrogen  nutr 
copper  on  growth  of  Microcystis  sp.  wa 
gated.  A  dense  bloom  of  natural  Microc 
collected  from  a  an  Indian  lake  and  ej 
copper  supplemented  from  1  M  copper  si 
tion  to  achieve  desired  concentrations 
concentrations  of  different  forms  of  nitro; 
ents  were  added.  Cell  counts  were  made 
lish  an  inoculum  of  approximately 
Growth  was  monitored  by  spectrocolorin 
suits  showed  that  growth  of  Microcysti 
rectly  related  to  the  concentration  o! 
Copper  concentrations  as  low  as  0.1  m 
affected  the  specific  growth  rate  (k)  and 
sion  while  higher  concentrations  of  0.5  m 
and  above  have  proved  to  be  toxic,  cam 
of  the  organism.  Death  of  Microcystis  in 
medium  was  faster  (50%  survival  aftei 
treatment)  than  in  the  natural  water  (68' 
al).  Copper  (0. 1  micromoles)  serves  as  an 
in  the  presence  of  high  nitrate  concentral 
millimoles)  but  becomes  algicidal  when 
low  concentrations  (<  5  millimoles).  1 
nitrate  concentrations,  which  suppo 
growth  of  Microcystis,  reduced  the  algic 
of  copper.  (Friedmann-PTT) 
W89-07591 

ANTIBIOTIC  RESISTANCE  AMON> 
FORMS  AND  PSEUDOMONAS  SPI 
BODIES  OF  WATER  AROUND  POl 
COURT,  NIGERIA, 
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State  Univ.  of  Science  and  Technology, 
ircourt  (Nigeria)  Inst,  of  Pollution  Studies. 
okari.  D.  D.  Ibiebele,  and  R.  M.  Ottih. 

of  Applied  Bacteriology  JABAA4.  Vol. 

4,  p  355-359,  April   1988.  3  tab,   16  ref. 

itors:  'Tolerance,  'Antibiotic  resistance, 
lal  analysis,  'Pollutant  identification,  Mu- 
wastes.  Wastewater,  Escherichia  coli, 
>monas,  'Coliforms,  'Antibiotics,  'Nigeria, 
ig.    Water    analysis,    Bacteria,    Estuaries, 


i  from  municipal  waste  water,  the  Bonny 
stuary  and  wells  in  and  around  Port  Har- 
vere  examined  for  bacteriological  quality 
9-month  period.  A  total  of  157  Pseudo- 
spp.,  133  Escherichia  coli  and  282  other 
is  were  isolated  and  tested  for  the  inci- 
i  resistance  to  10  antibiotics.  All  of  the 
rionas  spp.  were  resistant  to  at  least  one  of 
Miotics  while  96.2%  were  resistant  to  two 
:.  Most  (83.5%)  of  the  E.  coli  and  other 
is  (91.8%)  were  resistant  to  at  least  one 

c.  All  strains  were  susceptible  to  gentami- 
dmal  inhibitory  concentrations  of  ampicil- 
etracycline  for  E.  coli  ranged  from  6.25  to 
6.25  to  12.5  micrograms/ml,  respectively. 

inhibitory  concentrations  of  ampicillin 
icycline  were  1000  and  25  micrograms/ml 
•seudomonas  strains.  The  high  incidence  of 

resistance  to  antibiotics  is  discussed  in 
to  the  widespread  use  of  antibiotics.  Soil 
ganisms  have  been  suggested  as  the  origi- 
ce  of  resistance  genes;  other  factors  that 
ount  for  the  level  of  resistance,  especially 
he  E.  coli  strains,  include  the  presence  of 
soil,  vegetation  and  water.  With  the  un- 
:d  use  of  antibiotics  and  common  practice 
ledication  typical  of  Nigeria,  there  would 
:ction  pressure  in  favor  of  organisms  pos- 
;enes  that  code  for  resistance.  Many  fecal 
is  of  human  origin  in  the  environment 
»uld  therefore  be  resistant  to  the  antibiot- 

d.  (Author's  abstract) 
03 


METAL  LEVELS  IN  FISH  FROM  THE 
:AU  HARBOUR,  AUCKLAND,  NEW 
sD,  RELATED  TO  A  WATER  POLLU- 
iCIDENT, 

em  of  Scientific  and  Industrial  Research, 

i  (New  Zealand).  Chemistry  Div. 

inchester. 

aland  Journal  of  Marine  and  Freshwater 

i  NZJMBS,  Vol.  22,  No.  4,  p  621-624, 

g,  4  tab,  7  ref. 

ors:  'Fishkill,  'Harbors,  'Trace  elements, 
metals,  'Water  pollution  effects,  'Bioac- 
ou,  'Mortality,  'New  Zealand,  'Oxygen 
i.  Population  exposure,  Arsenic,  Cadmi- 
per,  Chromium,  Manganese,  Nickel,  Lead, 
enium,  Water  pollution,  Quantitative  anal- 
ygen  depletion,  Pollutant  identification, 
illations,  Statistical  analysis. 

•Mions  of  As,  Cd,  Co,  Cr,  Cu,  Mn,  Ni,  Pb, 
in  in  the  heads,  gut,  and  flesh  of  fish,  and 
"S,  which  apparently  died  because  of  a 
incident  in  Auckland's  Manukau  Harbor, 
npared  with  concentrations  in  fish  caught 
me  area  several  days  later.  Most  elements 
s*nt  only  at  low  levels;  however,  Cu  in 
il  both  sets  of  samples  was  33-94  mg/kg 
|>ght),  Zn  35-104  mg/kg,  Mn  12-83  mg/ 
*■  up  to  34  mg/kg.  Oyster  analyses  were 
>rmal  ranges.  Because  of  the  small  number 
«,  detailed  statistical  analysis  was  not 
>ut  results  suggest  that  variations  in  metal 
veen  different  parts  of  the  fish  and  be- 
«es  were  greater  than  those  between 
and  control  fish,  making  it  unlikely  that 
were  killed  by  a  spillage  of  any  of  these 
ne  cause  of  the  deaths  is  now  thought  to 
«  oxygen  deprivation.  (See  also  W89- 
mtnor's  abstract) 


nv°L™E  FUNGICIDE  PROCH- 
iwV££S0B10TIC  METABOLISM  IN 
•W  TROUT:  IN  VIVO  INDUCTION, 


Institut  National  de  la  Recherche  Agronomique, 

Versailles  (France). 

J.  Bach,  and  J.  Snegaroff. 

Xenobiotica   XENOBH,   Vol.    19,   No.    1,   p    1-9, 

January  1989.  4  fig,  22  ref.  French  Environment 

Ministry  Contract  85216. 

Descriptors:  'Pesticides,  'Water  pollution  effects, 
'Metabolism,  'Trout,  'Fungicides,  Biochemistry, 
Fish  physiology,  Bioaccumulation,  Assay. 

Rainbow  trout  were  dosed  with  prochloraz  by  i.p. 
injection  of  sprayed  food  pellets.  Cytochrome  P- 
450,  tow  P-450-dependent  activities,  and  two  con- 
jugase  activities  were  measured  in  vitro  in  micro- 
somal or  cytosolic  fractions.  Prochloraz  increased 
cytochrome  P-450  in  liver,  intestine,  and  pyloric 
caeca:  maximum  response  occurred  at  30-100  mg/ 
kg  i.p.  In  cold  conditions,  this  increase  persisted 
for  more  than  8  day  after  injection.  Hepatic  7- 
ethoxycoumarin-O-deaklylase  (ECOD)  and  7-eth- 
oxyresorufin-O-dealkylase  (EROD)  were  inhibited 
by  prochloraz  except  in  one  assay  in  warm  water 
where  they  increased.  In  intestine  and  pyloric 
caeca,  ECOD  and  EROD  were  not  detected,  even 
when  cytochrome  P-450  was  increased.  UDP-glu- 
curonosyltransferase  (1-naphthol  as  substrate)  was 
unchanged  or  inhibited  after  prochloraz  dosing. 
Glutathione-S-transferase  (o-dinitrobenzene  as  sub- 
strate), was  unchanged  or  inhibited  by  prochloraz. 
The  measured  level  of  enzymic  activities  was  the 
result  of  induction  and  inhibition  by  prochloraz 
residues.  Variations  in  basal  activities  and  perhaps 
in  prochloraz  interactions  were  due  to  temperature 
acclimatization.  (Author's  abstract) 
W89-07614 


METABOLIC  REGULATION  OF  AMMONIUM 
UPTAKE  BY  ULVA  RIGIDA  (CHLORO- 
PHYTA):  A  COMPARTMENTAL  ANALYSIS 
OF  THE  RATE-LIMITING  STEP  FOR 
UPTAKE, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

R.  M.  Fumita,  P.  A.  Wheeler,  and  R.  L.  Edwards. 
Journal  of  Phycology  JPYLAJ,  Vol.  24,  No.  4   p 
560-566,  December  1988.  4  fig,  2  tab,  35  ref  NSF 
grant  OCE-85013655. 

Descriptors:  'Ammonium,  'Bioaccumulation, 
'Metabolism,  'Chlorphyta,  'Aquatic  plants,  'Plant 
tissues,  Accumulation,  Algae,  Water  pollution  ef- 
fects, Plant  physiology. 

Non-linear  time  courses  of  ammonium  (NH4(  +  )) 
depletion  from  the  medium  and  internal  accumula- 
tion of  soluble  nitrogen  (N)  in  macroalgae  imply 
that  the  rate-limiting  step  for  ammonium  uptake 
changes  over  time.  This  hypothesis  was  tested  by 
measuring  the  time  course  of  N  accumulation  in  N- 
limited  Ulva  rigida  C.  Agardh.  Total  uptake  was 
measured  as  removal  of  NH4(  +  )  from  medium. 
Rates  for  the  component  process  (transport  of 
NH4(  +  )  across  the  membrane  =  R  sub  t,  assimila- 
tion of  tissue  NH4(  +  )  into  soluble  N  compounds 
=  R  sub  a,  and  incorporation  of  soluble  N  com- 
pounds into  macromolecules  =  R  sub  i)  were 
determined  by  measuring  the  rate  of  labelling  of 
the  major  tissue  N  pools  after  the  addition  of  1 5N- 
ammonium.  The  results  indicate  that  nitrogen-spe- 
cific rates  (mass  N  taken  up/mass  N  present/unit 
time)  are  ranked  in  the  order  of  R  sub  t  >  R  sub  a 
>  R  sub  i.  Absolute  uptake  rates  (micromol  N 
times  mg/dry  wt-h)  showed  a  different  relation- 
ship. Membrane  transport  appears  to  be  inhibited 
when  NH4(  +  )  accumulates  in  the  tissue.  Maxi- 
mum uptake  rates  occur  when  assimilation  of 
NH4(  +  )  into  soluble  N  compounds  begins.  Assimi- 
lation of  NH4(  +  )  into  soluble  N  compounds  was 
initially  faster  than  incorporation  of  soluble  N 
compounds  into  macromolecules.  Because  of  the 
small  capacity  of  the  tissue  NH4(  +  )  pool  (<1%  of 
total  tissue  N),  large  internal  pools  may  be  physio- 
logically impossible  to  maintain  in  relatively  low 
NH4(  +  )  environments.  The  accumulation  of 
NH4(  +  )  and  soluble  N  that  occurs  in  Ulva  indi- 
cate temporary  imbalances  between  metabolic 
rates;  the  tissue  NH4(  +  )  is  too  small  to  be  consid- 
ered a  significant  storage  pool  of  N.  The  decrease 
observed  in  rate  of  incorporation  of  soluble  N  into 
macromolecules  as  the  internal  soluble  N  pool  is 
depleted  suggests  that  the  rate  of  synthesis  of  pro- 
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tein  and  other  macromolecules  may  be  regulated 
by  the  concentration  of  precursors.  (Author's  ab- 
stract) 
W89-07617 


PHYTOPLANKTON  PRODUCTION  CYCLE  IN 
BELFAST  LOUGH, 

Department  of  Agriculture  for  Northern  Ireland, 

Coleraine.  Fisheries  Research  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-07620 


SEX  CHANGE  IN  THE  FEMALE  DOG- 
WHELK,  NUCELLA  LAPILLUS,  INDUCED  BY 
TRIBUTYLTIN  FROM  ANTIFOULING 

PAINTS, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
P.  E.  Gibbs,  P.  L.  Pascoe,  and  G.  R.  Burt. 
Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom  JMBAAK,  Vol.  68,  No.  4,  p  715- 
731,  November  1988.  8  fig,  3  tab,  20  ref.  Dept.  of 
the  Environment  Contracts  PECD/7/7/113  and 
226,  EEC  Contract  ENV-687-UK(H). 

Descriptors:  'Gastropods,  'Metal  organic  pesti- 
cides, 'Tributyltin,  'Water  pollution  effects,  Juve- 
nile growth  stage,  Aquatic  animals,  Population  ex- 
posure, Toxicity,  Antifouling  paints,  Chemical 
wastes. 

Nucella  lapillus  were  reared  in  the  laboratory  over 
a  period  of  more  than  two  years  from  hatching  to 
maturity  in  waters  containing  tributyltin  that  had 
leached  from  an  antifouling  paint  at  concentrations 
of  1-2,  3-5,  20  and  100  ng  Sn/1  in  the  TBT  fraction. 
Penis  and  vas  deferens  formation  in  the  female 
('imposex')  occurred  at  all  TBT  levels,  develop- 
ment of  these  organs  advancing  further  with  in- 
creasing TBT  concentration,  the  major  part  being 
observed  during  the  first  year  of  life.  Normal  egg 
capsule  production  occurred  only  in  females  held 
at  a  TBT  concentration  of  1-2  ng  Sn/1;  at  higher 
TBT  levels  females  were  sterilized  by  imposex. 
Oogenesis  was  suppressed  at  TBT  levels  above  3-5 
ng  Sn/1  to  be  supplanted  by  spermatogenesis  lead- 
ing to  sperm  production.  This  effect  of  TBT  expo- 
sure on  gonadal  activity  in  the  laboratory  was 
supported  by  field  observations.  The  consequences 
of  these  finding  are  discussed  in  relation  to  the 
recovery  of  N.  lapillus  populations  following  legis- 
lation banning  the  sale  of  TBT  paints  for  use  on 
small  pleasure  craft.  (See  also  W89-07623)  (Au- 
thor's abstract) 
W89-07622 


COMPARISON  OF  THE  EFFECTIVENESS  OF 
TRI-N-BUTYLTIN  CHLORIDE  AND  FIVE 
OTHER  ORGANOTIN  COMPOUNDS  IN  PRO- 
MOTING THE  DEVELOPMENT  OF  IMPOSEX 
IN  THE  DOG-WHELK,  NUCELLA  LAPILLUS, 
Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
G.  W.  Bryan,  P.  E.  Gibbs,  and  G.  R.  Burt. 
Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom  JMBAAK,  Vol.  68,  No.  4,  p  733- 
744,  November  1988.  3  fig,  3  tab,  19  ref.  Dept.  of 
Environment  Contract  PECD  7/7/226. 

Descriptors:  'Gastropods,  Metal  organic  pesti- 
cides, 'Water  pollution  effects,  Population  expo- 
sure, Aquatic  animals,  Toxicity,  Dose-response  re- 
lationships. 

Dog-whelks,  Nucella  lapillus,  already  slightly 
affect  by  imposex,  were  exposed  to  dissolved  tri-n- 
butyltin  (TBT)  and  other  organotins  at  nominal  sea 
water  concentrations  of  200  ng/1  (as  tin)  for  14  d 
and  then  returned  to  the  shore  for  up  to  203  d.  In 
response  to  TBT,  the  penes  of  females  increased  in 
size  and  the  relative  penis  size  (RPS)  index  rose  to 
44%  compared  with  6%  in  the  controls.  For  tri-n- 
propyltin  (TRrT)  the  index  increased  significantly 
to  14%,  but  the  increase  caused  by  tetrabutyltin 
(TTBT)  was  only  marginally  significant.  No  effect 
was  produced  by  dibutyltin  (DBT)  or  triphenyltin 
(TPhT).  However,  analyses  of  the  tissues  showed 
that  the  less  effective  compounds  were  not  as 
efficiently  accumulated  as  TBT  or  TPrT.  To  over- 
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come  the  problem  of  differential  absorption 
through  the  body  wall,  organotins  were  injected. 
Females  were  then  maintained  in  the  laboratory 
for  up  to  105  d.  Again  TBT  was  most  effective  in 
promoting  imposex,  but  the  effect  of  TTBT  was 
now  appreciably  greater  than  that  of  TPrT  Injec- 
tions of  DBT,  TPhT  and  monobutyltin  had  no 
effect  on  imposex.  It  is  concluded  that  the  develop- 
ment of  imposex  in  N.  lapillus  is  not  a  totally 
specific  response  to  TBT  since  a  similar  but  much 
smaller  response  is  caused  by  TPrt:  the  latter  does 
not  appear  to  result  from  TBT  contamination  of 
the  compound  used.  However,  the  effect  of  TTB  I 
is  probably  caused  by  contamination  with  1  b  1 
and  by  its  degradation  to  TBT  in  the  body  tissues 
of  N.  lapillus.  (See  also  W89-07622)  (Author  s  ab- 
stract) 
W89-07623 


episodes,  neutralization  of  the  acid  anions  (S04(2-) 
and  N03(-))  was  not  as  effective  in  the  late 
summer  episodes.  During  all  cloud  episodes,  ozone 
concentration  registered  a  dramatic  decrease.  The 
average  minimum  ozone  concentration  of  about  63 
npb  during  the  whole  summer  of  1986  was  above 
the  background  level  (50  ppb)  in  the  United  States^ 
The  maximum  cloud  water  deposition  rate,  which 
is  estimated  using  a  micrometeorological  model,  is 
found  to  be  1.30  mm/hr.  Ionic  deposition  on  the 
forest  canopy  resembles  that  reported  for  the  Mt. 
Moosilauke  (New  Hampshire)  forest.  Ionic  deposi- 
tion due  to  direct  cloud  capture  is  about  2-5  times 
the  deposition  rate  due  to  precipitation,  and  the 
evaporation  associated  with  wind  speeds  as  high  as 
15-18  m/sec  realized  during  some  episodes  is  ol 
great  significance  in  terms  of  canopy  exposure. 
(Author's  abstract) 
W89-07668 


TOXICITY  OF  AMMONIA  TO  EARLY  LIFE 
STAGES  OF  RAINBOW  TROUT  (SALMO 
GAIRDNERI), 

Water  Research  Centre,  Medmenham  (England). 
J.  F.  L.  G.  Solbe,  and  D.  G.  Shuren 
Water  Research  WATRAG,  Vol.  23,  No.  1,  p  127- 
129,  January  1989.  1  tab,  5  ref. 

Descriptors:  'Growth  stages,  'Toxicity,  'Water 
pollution  effects,  'Ammonia,  'Trout,  'Reproduc- 
tion, Pollutant  identification,  Fish  eggs,  Fish i  try 
Bioassay,  Mortality,  Performance  evaluation,  Hard 
water,  Standards. 

The  toxicity  of  ammonia  to  life  stages  of  rainbow 
trout  was  examined  in  hard  fresh  water.  When 
exposure  began  within  24  hr  of  fertilization  and 
proceeded  for  73  days,  severe  mortality  (>70%) 
occurred,  particularly  among  the  eggs,  at  concen- 
trations of  unionized  ammonia  as  low  as  0.027  mg/ 
L  as  NH3.  When  exposure  did  not  start  until  the 
eyed-egg  stage  (about  24  days),  only  40%  of  the 
eggs,  yolk-sac  fry,  and  fry  (but  especially  the  fry) 
died  at  0.27  mg/L  as  NH3.  Both  the  standards 
proposed  for  protecting  fish  communities  and  the 
protocols  drawn  up  for  assessing  the  effects  ot 
chemicals  should  take  into  account  the  sensitivity 
of  early  life  stages  of  freshwater  fish.  In  evaluating 
chemicals,  exposure  should  begin  as  soon  as  possi- 
ble after  fertilization.  (Author's  abstract) 
W89-07648 

MONITORING  THE  CHEMICAL  CLIMATE 
OF  THE  MT.  MITCHELL  STATE  PARK  FOR 
EVALUATION  OF  ITS  IMPACT  ON  FOREST 
DECLINE,  „  '  .  . ■   _     ,      . 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  ot 
Marine,  Earth  and  Atmospheric  Sciences. 
V.  K.  Saxena,  R.  E.  Stogner,  A.  H.  Hendler,  T.  P. 
DeFelice,  and  R.  J.-  Y.  Yeh. 

Tellus  TELLAL,  Vol.  41B,  No.  1,  p  92-109,  Feb- 
ruary 1989.  12  fig,  5  tab,  50  ref.  EPA  Agreement 
813934-01-2,  EPA  Contracts  CRS  812444-01-0, 
CRS  812444-02-0,  and  CRS  812444-03-0. 

Descriptors:  'Mountains,  'Microclimatology,  'Air 
pollution  effects,  'Water  pollution  sources,  'For- 
ests 'Acid  rain,  Mount  Mitchell,  Spruce  trees,  Fir 
tree's  North  Carolina,  Mountains,  Plant  pathology, 
Weather  stations,  Monitoring,  Dirurnal  variation, 
Clouds,  Hydrogen  ion  concentration,  Sulfates,  Ni- 
trates, Water  pollution  effects,  Ozone. 

At  Mt  Mitchell,  North  Carolina,  the  decline  of  red 
spruce  and  Fraser  fir  forest  is  noticeable  above  the 
cloud-base,  which  is  frequently  observed  around 
1585  m  MSL.  Observations  from  an  electronic 
weather  station  erected  during  summer  1986  con- 
firm that  the  mountain  is  frequently  immersed  in 
clouds  During  early  morning  hours,  cloudiness  is 
maximal  in  frequency  and  results  in  short  duration 
cloud  events  ranging  from  2-8  hrs.  Although  the 
average  pH  of  precipitation  was  about  4.4,  the  pH 
of  cloud  water  ranged  between  2.2-5.4.  Short  dura- 
tion cloud  events  (8  hrs  or  less)  were  more  acidic, 
in  general,  than  the  long  duration  ones  during 
which  the  cloud  water  was  most  acidic  at  the  onset 
and  dissipative  stages.  Both  types  of  event  were 
characterized  by  highly  variable  liquid  water  con- 
tent, which  was  lower  for  the  short  events.  The 
pH  of  the  cloud  water  was  shown  to  be  function  ot 
wind  direction  at  the  site.  During  early  summer 


EFFECTS  OF  CARBARYL  ON  THE  SPRING 
ZOOPLANKTON  COMMUNITIES  IN  PONDS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

T.  Hanazato,  and  M.  Yasuno. 

Environmental  Pollution  ENPOEK,  Vol.  56,  No. 

1,  p  1-10,  1989.  5  fig,  13  ref. 

Descriptors:  'Pesticides,  'Carbamate  pesticides, 
•Zooplankton,  'Toxicity,  'Mortality,  'Water  pol- 
lution effects,  'Daphnia,  'Insecticides,  Population 
exposure,  Chaoborus,  Population  dynamics. 

A  carbamate  insecticide,  carbaryl,  was  applied  in 
spring  to  concrete  ponds  to  study  its  effects  on 
zooplankton  communities.  To  prepare  the  ecosys- 
tem 80  kg  of  bottom  mud  from  the  eutrophic  Lake 
Kas'umigaura  containing  resting  stages  of  phyto- 
plankton  and  zooplankton  was  placed  in  each  pond 
on  7  May  1986,  into  which  groundwater  was 
poured  to  a  depth  of  1.3  m.  The  population  density 
of  Cladocera  (Daphnia  spp)  was  nearly  constant 
before  application  of  the  chemical.  Carbaryl  at  1 
ppm  killed  all  zooplankton  species,  including 
Chaoborus  larvae.  After  treatment,  cladocerans 
never  recovered  to  their  previous  level.  The  rela- 
tively rapid  recovery  of  a  predator,  Chaoborus, 
seemed  to  interfere  with  recovery  of  the  clado- 
ceran  populations.  It  was  concluded  that  predation 
by  Chaoborus  larvae  could  control  the  cladoceran 
density  only  when  the  prey  density  was  low.  The 
low  water  temperature  occurring  in  spring  was 
though  to  favor  Chaoborus  because  of  its  influence 
on  growth  rates.  (Author's  abstract) 
W89-07669 

ACUTE  TOXICITY  OF  TRIPHENYLTIN  HY- 
DROXIDE  TO   THREE   CLADOCERAN    SPE- 

Amer'ican  Scientific  International,  Inc.,  McLean, 

VA. 

E  R  Kline,  A.  W.  Jarvinen,  and  M.  L.  Knuth. 
Environmental  Pollution  ENPOEK,  Vol.  56,  No. 
l,p  11-17,  1989.  2  tab,  17  ref. 

Descriptors:  'Triphenyltin,  'Pesticides,  'Toxicity, 
'Fungicides,  'Water  pollution  effects,  'Tin, 
'Daphnia,  Pesticides,  Sublethal  effects. 


The  toxicity  of  an  organotin  pesticide,  triphenyltin 
hydroxide  (TPTH),  was  assessed  with  several 
freshwater  cladoceran  species.  Daphnia  pulex, 
Daphnia  magna,  and  Ceriodaphnia  dubia  were  ex- 
posed for  48  h  to  triphenyltin  hydroxide  in  static 
acute  toxicity  tests.  Values  of  the  48-h  trimmed 
Spearman-Karber  EC  50s  (immobility  of  50%)  for 
the  three  species  were  found  to  be  14.5,  16.5,  and 
11  3  micrograms/L,  respectively.  All  cladocerans 
survived  at  the  lowest  TPTH  concentrations 
which  varied  no  more  than  0.6  micrograms/U 
Effects  were  exhibited  in  all  species  at  1PIH 
concentrations  of  20  micrograms/L  and  above_ 
Analysis  of  variance  performed  on  EC  50  values  of 
replicates  revealed  no  significant  differences  be- 
tween the  three  species.  Methods  were  employed 
which  decrease  animal  handling  stress  and  increase 
the  accuracy  and  precision  of  the  concentrations. 
The  sensitivity  to  TPTH  exhibited  by  cladocerans 
indicates  other  invertebrates  may  be  sensitive.  (Au- 
thor's abstract) 
W89-07670 


MERCURY  IN  THE  CALCASIH  Kl\  I.R/L 
COMPLEX,  LA, 

McNeese  State  Univ.,  Lake  Charles,  LA.  De| 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07676 

EFFECTS  OF  THE  WATER-SOLLBLE  F 
TIONS  OF  NO.  2  FUEL  OIL  ON  THI  CYI 
NESIS  OF  THE  QUAHOG  CLAM  (MER 
ARIA  MERCENARIA), 

Florida  State  Univ.,  Tallahassee.  Dept.  of  C 

ography. 

C.  Byrne. 

Bulletin    of    Environmental    Contaminatior 

Toxicology  BECTA6,  Vol.  42,  No.   1,  p 

January   1989.   5  fig,   1   tab,   16  ref.  NSF 

IDOE  73-09745. 

Descriptors:  'Water  pollution  effects,  *< 
'Oil,  'Toxicity,  'Embryonic  growth  stage, 
tality,  Lethal  limit,  Marine  environment. 

One  of  the  areas  of  toxicological  study  whi 
received  little  attention  has  been  that  of  the 
tions  of  cellular  components  within  the  devs 
stages  of  the  marine  zooplankton  in  respc 
petroleum  hydrocarbon  contamination.  He 
cytokinetic  effects  of  exposure  of  the  water- 
fractions  of  No.  2  fuel  oil  (oil  WSF)  on  the 
onic  development  of  the  quahog  clam  Mer 
mercenaria,  was  studied.  Groups  of  300  ei 
were  exposed  for  48  hours  to  23,  11.5,  5.7 
1.15,  0.23,  or  0  mg/L  oil  WSF.  In  the  com 
solutions,  the  eggs  for  Mercenaria  mercenar 
fertilized  with  viable  sperm  suspension.  T 
cleavage  stage  was  reached  within  45  min. 
48  h,  297  of  the  300  embryos  had  develop 
free-swimming,     straight-hinged    veliger 
Within  3  h  of  exposure  to  concentration: 
WSF  greater  than  5  mg/L  (ppm),  270  of 
embryos  had  experienced  cellular  disruptio 
the  developing  furrow  line,  followed  by  cy 
leakage  and  100%  mortality  in  48  h  of  ei 
The  48-h  LC50  was  calculated  to  be  0.59 
Although  the  concentrations  of  the  oil  W! 
in  these  experiments  were  in  the  ppm  lev< 
centrations  at  these  levels  have  been  rep 
the  vicinity  of  coastal  oil  spills.  This  could 
additive  stress  to  pre-existing  synergistic 
tions,  which  could  affect  local  population 
ment.  (VerNooy-PTT) 
W89-07677 

BIOACCUMULATION  AND  TISSUE  1 
BUTION  OF  A  QUARTERNARY  AMM 
SURFACTANT  IN  THREE  AQUATIC  S 

Lawrence  Livermore  National  Lab.,  CA.  1 

mental  Sciences  Div. 

J  P  Knezovich,  M.  P.  Lawton,  and  US. 

Bulletin    of    Environmental    Contaminat 

Toxicology  BECTA6,  Vol.  42,  No.  1, 

January  1989.  2  tab,  9  ref.  DOE  Contract 

Eng-48. 

Descriptors:       'Surfactants,       *Bioaccui 
•Ammonium     compounds,       Clams, 
'Frogs,  'Tissue  analysis,  Water  pollutio: 
Surfactants,  Sublethal  effects. 


Quaternary  ammonium  compounds  (Qj 
commonly  used  as  surfactants  in  drilling  J 
fabric  softeners  and  as  biocides  in  antise 
disinfectants.  In  this  study,  hexadecylp 
bromide  (HPB;  CAS  140-72-7)  was  sele 
compound  for  initial  study  because  it  be 
chemical  class  (alkylpyridiniurr.  QACs) 
eludes  the  most  toxic  and  environment 
ent  QACs.  Clams,  minnows,  and  taapi 
chosen  as  test  organisms  to  define  TO 
availability  of  HPB  to  organisms  that  o 
tinctly  different  ecological  niches,  in  sia 
ments,  groups  of  3-5  animals  were  exp 
micrograms/L  for  24  h.  The  whole-bod 
mulation  factors  for  clams,  minnows,  an 
were  21  +/-7,  22  +/-8,  and  13  +/-4,  res 
In  each  organism  studied,  gill «'»»«* 
the  highest  concentrations  of  HrtW''' 
mg  wet  weight).  The  relative  d.stribu  o 
in  the  tissues  of  the  test  organisms  dum 
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»ely  parallel  those  obtained  following  the 
ptake  period.  The  distribution  of  HPB 
tadpoles  to  tissues  other  than  gills  and  intes- 
as  limited.  Impacts  of  these  accumulations 

clear,  but  acute  oral  doses  of  QACs  to 
Js  have  been  shown  to  result  in  delayed 
ind   tissue   pathology.    Similar   impact   on 

organisms  should  therefore  be  considered 
assessment  of  chronic  QAC  toxicity.  (Ver- 
TT) 
678 


j»  UPTAKE  AND  REGULATION  IN  A 
JR-TOLERANT  DECAPOD  CAMBARUS 
)NI  (FABRICIUS)  (DECAPODA,  CRUS- 
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•tors:  *Bioaccumulation,  'Tissue  analysis, 
sh,  *Path  of  pollutants,  *Copper,  Deca- 
Excretion,  Metabolism,  Canada,  Heavy 
Kinetics,  Lakes,  Animal  tissues. 

imounts  of  acid  forming  sulfur  dioxide,  and 
metals,  including  nickel  are  continuously 
:leased  into  the  environment  by  mining  and 
I  operations  at  Sudbury,  Ontario,  Canada, 
msequence,  a  number  of  lakes  in  this  region 
come  acidic  and  metal  stressed.  The  uptake 
umulation  of  copper  by  various  tissues  of  a 
tolerant  crayfish,  Cambarus  bartoni  (Deca- 
■ustacea),  was  monitored  for  4  weeks  in  the 
>ry  to  ascertain  the  dynamic  nature  (i.e.,  the 
in  time)  of  the  response  of  the  crayfish  to 
:d  levels  of  this  metal.  Intermolt  adult  deca- 
ere  exposed  in  a  continuous-flow  system  to 
is  of  0,  0.125,  0.25  and  0.5  mg  Cu/L  for  4 
It  is  evident  from  these  data  that  copper  is 
p  from  the  surrounding  medium  and  accu- 
I  in  various  tissues  by  the  crayfish.  Further- 
he  increase  in  tissue  copper  stores  in  whole 
i  was  related  to  the  copper  concentrations 
jus  solutions,  as  well  as  the  exposure  time. 
;  tissue  copper  concentration  among  various 
uts  was  observed  in  the  hepatopancreas 
346  micrograms/g)  and  gills  (368-1167  mi- 
ns/g)  and  the  lowest  in  the  exoskeleton, 
I  and  the  viscera.  (See  also  W89-07679) 
»y-PTT) 
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ute  and  subchronic  toxicity  of  dimethoate  to 
cies  of  freshwater  fish,  guppy  (Poecilia 
ita)  and  zebrafish  (Brachydanio  rerio)  was 
i,  as  well  as  its  chronic  effects  on  survival 
production  of  the  cladoceran  Daphnia 
Straus  Daphnids  were  tested  in  static  tests 
hours,  while  zebrafish  and  guppies  were 
1  for  96  or  168  hours.  The  48-hr  LC50s  for 
a  in  open  and  closed  test  vessels  with  pure 
°ate  and  an  emulsible  concentrate  (10% 
e  as  follows:  1.7-2.0  mg/L  (dimethoate)  and 
b  mg/L  (emulsible  dimethoate).  The  results 
ri  in  open  test  vessels  agree  very  well  with 
named  in  closed  bottles.  In  Zebrafish,  the 
C50  value  was  7.5-8.2  mg/L  (emulsible  di- 
«e)  and  the  96-h  LC50  value  was  6.8-7.8 
(emulsible  dimethoate).  The  48-h  LC50 
or  guppies  was  10.4-15.7  mg/L,  and  the  96- 


h  LC50  was  10.4-13.0  mg/L.  The  chronic  toxicity 
was  determined  from  a  23-day  renewal  static  test 
using  ten  neonate  (  <  24  hour  old  daphnids)  at 
each  concentration.  The  emulsible  dimethoate  con- 
centrate affects  the  reproductive  performance  of 
Daphnia  magna  at  a  lower  level  than  the  pure 
dimethoate  itself  (0.023  and  0.042  mg/L  versus 
0.095  and  0.060  mg/L  respectively).  An  emulsible 
concentrate  (10%)  of  the  insecticide  dimethoate 
appear  to  be  more  toxic  to  Daphnia  magna  and  to 
two  freshwater  fish  species  than  the  pure  com- 
pound. As  a  result  of  the  present  investigation,  a 
dimethoate  concentration  of  0.033  mg/L  would  be 
considered  safe.  This  value  was  derived  from  the 
23-d  Daphnia  magna  life-cycle  test  with  reproduc- 
tion as  criterion.  (VerNooy-PTT) 
W89-07683 
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Since  the  discovery  of  the  benzoylphenylurea 
(BPU)  insect  growth  regulator  (IGR)  difluben- 
zuron,  several  new  BPU  analogs  inhibiting  chitin 
synthesis  have  been  successfully  tested  against  a 
variety  of  dipterous  vector  and  nuisance  insects, 
particularly  mosquitoes  and  chironomid  midges. 
One  of  these,  UC-84572,  was  applied  at  different 
rates  to  assess  control  of  natural  populations  of 
chironomid  midges  in  outdoor  ponds.  The  impact 
of  UC-84572  on  selected  nontarget  invertebrates 
coexisting  with  the  midges  was  studied.  Difluben- 
zuron  (Dimilin  25%  wettable  powder)  was  also 
applied  to  the  ponds  as  a  standard  in  this  study  for 
comparison.  Test  ponds  at  the  University  of  Flori- 
da were  treated  with  1,  5,  and  10  ppb  of  UC-84572, 
while  Dimilin  was  applied  at  10  ppb  active  ingredi- 
ent (AI).  At  predetermined  intervals  after  the  treat- 
ments and  on  the  day  of  treatments,  samples  of 
zooplankton  and  of  free-swimming  invertebrates 
were  collected.  It  is  concluded  that  field  applica- 
tions of  UC-84572  at  rates  up  to  10  ppb  AI  or 
higher  would  cause  adverse  effects  on  some  non- 
target  aquatic  invertebrates,  such  as  nymphal 
Ephemeroptera,  larval  and  adult  Coleoptera,  Cla- 
docera,  and  Copepoda.  These  adverse  effects, 
however,  are  temporary  and  usually  short-lived  as 
shown  in  the  present  study  and  in  other  previous 
studies.  No  displacement  or  replacement  of  any 
animal  group  was  noted  in  the  ponds,  indicating 
that  UC-84572  did  not  cause  any  long-term  or 
permanent  alterations  in  the  aquatic  food-chain. 
Thus  the  superior  activity  of  UC-84572  over  diflu- 
benzuron  against  target  nuisance  and  vector  Dip- 
tera  (mosquitoes  and  midges)  merits  its  further 
development  and  this  new  IGR  has  an  excellent 
potential  for  their  control.  (VerNooy-PTT) 
W89-07684 
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High  concentrations  of  polycyclic  aromatic  hydro- 
carbons (PAH)  have  been  found  in  the  Elizabeth 


Effects  Of  Pollution— Group  5C 

River,  Virginia,  especially  in  the  Southern  Branch 
near  a  former  creosote  wood  preservation  plant. 
Sediment  concentrations  as  high  as  390  micro- 
grams/g dry  weight  have  been  reported.  To  deter- 
mine the  concentrations  of  contaminated  sediment 
causing  an  acute  lethal  effect  on  spot  (Leiostomus 
xanthurus),  juvenile  spot  were  seined  from  an  un- 
contaminated  site.  PAH-contaminated  sediments 
were  collected  from  a  heavily  contaminated  site 
from  Elizabeth  River.  Contaminated  sediment  sam- 
ples contained  sediment  from  deep  (20-30  cm) 
layers,  and  was  analyzed  to  contain  21,200-33,000 
micrograms/g  dry  weight  of  PAH.  Fish  were  ex- 
posed for  28  days  in  aquaria  having  varying  per- 
centages (0-100%)  of  the  contaminated  sediment 
on  the  bottom.  The  24-hr  LC50  for  sediment- 
exposed  fish  was  56%  Elizabeth  River  sediment. 
The  LC50  decreased  to  5 1  %  after  7  days  exposure, 
16%  after  12  days,  2.9%  after  21  days,  and  2.5% 
after  28  d  exposure.  The  effects  of  aeration  and 
starvation  on  toxicity  was  also  studied.  The  lack  of 
data  documenting  actual  aqueous  concentrations  of 
PAH  in  both  sediment  and  effluent  tanks  limits  the 
interpretation  of  these  data.  (VerNooy-PTT) 
W89-07685 


TOXIC     EFFECT     OF     FENVALERATE     ON 

FRUCTOSE-1.6-DIPHOSPHATE       ALDOLASE 

ACTIVITY  OF  LIVER,  GILL,  KIDNEY,  AND 

BRAIN   OF  THE  FRESH   WATER  TELEOST, 

TILAPIA  MOSSAMBICA, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

V.  Radhaiah,  K.  Vijay  Joseph,  and  K.  Jayantha 

Rao. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  1,  p  150-153, 

January  1989.  1  tab,  13  ref. 

Descriptors:  'Toxicity,  'Insecticides,  'Biochemis- 
try, 'Metabolism,  'Animal  tissues,  'Tilapia,  'En- 
zymes, Fish,  Fenvalerate,  Sublethal  effects, 
Median  tolerance  limit. 

Information  on  the  effect  of  the  synthetic  pyreth- 
oid  insecticide  Fenvalerate  on  aquatic  organisms  is 
very  scanty.  The  toxic  effects  of  fenvalerate  on  the 
aldolase  activity  of  liver,  gill,  kidney,  and  brain 
tissues  of  the  fish  Tilapia  mossambica  was  studied. 
The  fish  were  exposed  to  different  concentrations 
of  fenvalerate  according  to  their  biomass  ratio  (g/ 
L)  and  the  LC50  value  (0.045  mg/L)  for  48  h  was 
determined.  Fish  were  exposed  to  one  fifth  of  the 
LC50  (0.009  mg/L)  for  10  and  20  days.  Activity 
levels  of  aldolase  was  increased  with  duration  of 
exposure  in  all  the  tissues.  The  maximum  percent 
increase  was  observed  in  liver  after  exposure  to  10 
and  20  days  (49%,  87%)  followed  by  gill  (28%, 
59%)  kidney  (17%,  52%)  and  brain  (21%,  41%) 
tissues,  and  these  changes  are  statistically  signifi- 
cant. This  elevation  of  activity  indicated  rapid 
cleaving  of  C-C  bands  of  hexoses  leading  to  the 
formation  of  trioses.  The  toxic  effects  are  probably 
being  countered  in  a  large  measure  in  liver  as 
compared  to  other  tissues,  because  the  rate  at 
which  the  trioses  are  formed  is  high  in  liver  tissue. 
The  present  study  suggests  that  the  glycolytic 
pathways  was  altered  in  the  fish  under  fenvalerate 
intoxication.  (VerNooy-PTT) 
W89-07686 
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Crustacean  limb  regeneration  is  considered  to  be  a 
sensitive  parameter  for  assessing  the  water  quality 
of  the  aquatic  environment.  The  toxic  impact  of 
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sublethal  concentrations  of  phosphamidon,  an  or- 
ganophosphorus  insecticide,  and  lindane,  an  organ- 
ochlorine  insecticide  on  the  limb  regeneration  ca- 
pacity of  the  penaeid  prawn,  Penaeus  monodon 
was  studied.  P.  monodon  forms  one  of  the  com- 
mercially important  cultivable  species  of  India  and 
is  considered  to  be  a  sensitive  indicator  of  marine 
or  estuarine  pollution.  Prawns  were  collected  near 
Kavali  seacoast,  and  acclimatized  to  the  laboratory 
conditions.  The  left  fifth  periopod  was  removed 
from  each  prawn  with  a  forceps.  Prawns  were 
exposed  to  0,  0.1,  0.2,  0.5,  1  and  2  mg/L  phospha- 
midon, and  0,  .01,  .001,  .00075,  and  .00050  mg/L 
lindane  from  the  day  of  limb  removal  until  the 
prawns  completed  at  least  one  ecdysis  or  30  days. 
Microscopic  examination  was  used  to  assess  the 
progress  in  the  limb  regeneration  and  advances  in 
the  molt  cycle.  Both  insecticides  inhibited  the  limb 
regeneration  in  a  dose-dependent  manner,  but  did 
not  alter  the  duration  of  the  intermolt  and  premolt 
stages  of  the  prawn.  A  concentration  of  2  mg/L  of 
phosphamidon  and  .01  mg/L  lindane  caused  a 
complete  inhibition  of  regeneration  and  also  de- 
layed the  initiation  of  limb  bud  regeneration.  The 
crustacean  limb  bud  regeneration  is  a  sensitive 
parameter  which  not  only  can  be  useful  in  moni- 
toring the  toxic  responses  of  aquatic  biota  to  differ- 
ent chemical  pollutants,  but  also  provides  funda- 
mental data  regarding  the  growth  rate  of  these 
crustaceans  without  sacrificing  the  animals.  (Ver- 
Nooy-PTT) 
W89-07687 
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DIONUCLIDES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-07688 
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The  response  of  pigment  concentration  and  com- 
position of  duckweed  (Lemna  minor  L.)  to  differ- 
ent growth  factors  was  tested.  Although  the  chlo- 
rophyll concentration  varied  widely  between  22 
natural  strains  (2.6-14.0  micrograms/mg  dry 
weight),  the  relative  proportions  of  different  pig- 
ments were  rather  constant.  Any  correlations  be- 
tween pigments  in  samples  from  nature  and  water 
quality  variables  were  found.  In  light/temperature 
tests  in  laboratory  the  chlorophyll  concentration 
decreased  with  increasing  irradiance.  The  chloro- 
phyll a/b  ratio  was  in  the  negative  correlation  with 
the  temperature  (r  =  -0.331;  p  <  0.01).  In  nutrient 
experiments  the  chlorophyll  concentration  in  both 
low  nitrate  and  ammonium  concentrations  was 
stable,  when  in  control  cultures  with  higher  nitrate 
concentration  it  was  increasing.  Growth  rate  de- 
creased in  the  lowest  nitrogen  concentrations,  but 
increased  in  high  phosphorus  concentrations  (10 
and  100  mg  P/L)  as  compared  with  the  controls. 
The  pH  limits  for  the  Lemna  minor  were  4  and  11. 
The  relative  degree  of  the  chlorophyll  reduction 
was  a  useful  measure  to  test  the  toxicity  of  copper 
on  duckweed.  According  to  chlorophyll  a  and  b 
the  EC50  (50%  effective  concentration)  (4  days) 
for  CuS04  was  250  and  370  micrograms  Cu/L, 
respectively.  In  the  sewage  tests  Lemna  grew  well 
both  in  raw  sewage  and  in  sewage  treated  with 
ferrous  sulfate.  In  raw  sewage,  however,  the 
growth  was  inhibited  in  the  higher  sewage  concen- 
trations (75  and  100%).  (Author's  abstract) 
W89-07719 
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The  Ashland  Oil  Spill,  while  certainly  not  the 
largest  in  history,  may  have  been  the  most  severe 
in  terms  of  its  potential  impact  on  water  supplies. 
This  paper  presents  a  case  history  of  the  spill  from 
initial  notification  to  the  long-term  environmental 
clean-up  activities  and  underscores  the  need  for 
additional  regulation  of  above-ground  storage 
tanks.  On  January  2,  1988,  a  tank  containing  3.9 
million  gallons  of  diesel  fuel  collapsed  and  dis- 
charged three  quarters  of  a  million  gallons  into  the 
Monongahela  River  in  Floreffe,  PA.  The  spill  re- 
sulted in  severe  short-term  environmental  damage, 
the  closing  of  a  major  inland  port,  and  threatened 
the  drinking  water  supplies  of  500,000  people  in 
Pennsylvania.  The  PA  Dept.  of  Environmental 
Resources  (DER)  staff  worked  closely  with  local 
authorities  to  first  contain  the  diesel  fuel  on  site 
and  then  to  provide  additional  warnings  to  down- 
stream users  as  more  information  about  the  size  of 
the  spill  became  available.  With  the  deployment  of 
20,000  feet  of  a  river-wide  containment  boom, 
eleven  vacuum  trucks,  three  cranes,  and  over  150 
people,  about  30%  of  the  product  which  entered 
the  river  through  a  24-inch  pipe  was  collected. 
One  week  after  the  spill,  all  PA  water  plants  were 
back  on  line  and  treating  water,  albeit  with  modi- 
fied processes.  The  Ashland  tank  failure  led  to 
numerous  reviews  of  the  response  to  the  incident, 
the  causes  and  effects  of  the  incident,  and  the 
regulatory  requirements  for  above-ground  tank 
storage.  (VerNooy-PTT) 
W89-07699 
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Symptomatic  orientations  of  the  body  and  changes 
in  the  behavior  of  the  freshwater  fish,  Oreochromis 
niloticus  due  to  different  concentrations,  5,  10,  15 
and  20  ppm  of  the  two  heavy  metals,  mercuric 
chloride  (HgC12)  and  zinc  sulfate  (ZnS04)  were 
assessed  separately  with  the  simultaneous  effect  on 
the  gill  ventilation.  Eight  apparent  changes  were 
recorded:  loss  of  schooling;  sedation;  tilting  of  the 
body  dorsoventrally;  wagging  of  the  caudal  fin; 
jerking  movement;  aggressiveness;  rolling  move- 
ments; and  flight  response.  Varying  with  concen- 
tration and  time  of  exposure  to  the  intoxicants,  the 
effect  of  both  the  compounds  was  discernable  with 
more  severe  effects  of  mercuric  chloride  (HgC12) 
in  contemporary  concentrations.  The  results  are  in 
conformity  with  the  normal  defense  and  escape 
behavior  of  the  fish  against  the  heavy  metals.  (Au- 
thor's abstract) 
W89-07724 


ENVIRONMENTAL  CONSEQUENCES  OF  MU- 
NICIPAL SOLID  WASTE  DISPOSAL  PRAC- 
TICES, 

Engineering-Science,  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-07738 


MUNICIPAL  WASTEWATER  SLUDGE:  THE 
POTENTIAL  PUBLIC  HEALTH  IMPACTS  OF 
COMMON  PATHOGENS, 

Environmental     Protection     Agency,    Cincinnati, 

OH.  Office  of  Research  and  Development. 

L.  Fradkin,  C.  P.  Gerba,  S.  M.  Goyal,  P.  Scarpino, 


and  R.  J  F.  Bruins. 

Journal  of  Environmental  Health  JEVHAH, 
51,  No.  3,  p  148-152,  January/February  19SS. 
8  tab,  3  ref. 

Descriptors:  'Public  health,  'Water  poll 
sources,  'Municipal  wastewater,  'Sludge,  *Pi 
gens,  'Microbiological  studies,  'Water  polk 
Wastewater  management,  Infection,  Sludge  di 
al,  Risk  assessment. 

Municipal  wastewater  sludges  are  known  to 
tain  microorganisms  capable  of  causing  serioi 
ness  and  mortality  in  man.  Many  of  these 
nisms  are  responsible  for  waterborne  diseas 
the  United  States  today.  The  number  of  docui 
ed  cases  of  waterborne  disease  has  been  oi 
increase  for  almost  two  decades.  Thus,  it  is  ( 
tial  that  methodologies  be  developed  to  assess 
from  microorganisms  during  sludge  dispos 
that  appropriate  criteria  can  be  developed  for 
management.  (Author's  abstract) 
W89-07746 


ORGANIC  ENRICHMENT  OR  TOXICIT 

COMPARISON  OF  THE  EFFECTS  OF  I 

AND  CRUDE  OIL  IN  SEDIMENTS  ON 

COLONIZATION        AND        GROWTH 

BENTHIC INFAUNA, 

Lawrence  Livermore  National  Lab.,  CA.  En' 

mental  Sciences  Div. 

R.  B.  Spies,  D.  D.  Hardin,  and  J.  P.  Toal. 

Journal  of  Experimental  Marine  Biology  and 

ogy  JEMBAM,  Vol.  124,  No.  3,  p  261-282 

cember  20,  1988.  10  fig,  2  tab,  48  ref. 

Descriptors:  'Water  pollution  effects,  'To: 
'Organic  enrichment,  'Oil,  'Kelps,  'Sedii 
'Benthic  fauna,  'Invertebrates,  'Ecosystem 
ganic  matter,  Copepods,  Nematodes,  Santa 
bara  Channel,  California. 

The  responses  of  a  benthic  invertebrate  comi 
to  two  sources  of  sedimentary  organic  m 
was  compared  in  a  field  experiment.  The 
fauna  and  macrofauna  colonizing  and  grow 
sediment  amended  with  varying  concenti 
and  combinations  of  dry  kelp  debris  and  Isla 
Seep  petroleum  were  enumerated  after  35  da 
subtidal  site  in  the  Santa  Barbara  Channel, 
groups  of  meiofauna  responded  similarly,  1 
peak  abundances  at  low  nominal  concenti 
(0.1%  of  one  or  both  constituents),  althoug 
generally  had  a  greater  stimulatory  effect  th 
oil.  The  distribution  of  life  history  stages  c 
pacticoid  copepods  indicated  that  proporti 
females  that  were  gravid  and  the  ratios  of  i 
to  females  increased  with  kelp  added,  but  tl 
juvenile/nauplii  ratios  decreased  with  inci 
amounts  of  kelp,  suggesting  that  survival  o: 
niles  with  increasing  enrichment  was  deter 
patterns  of  harpacticoid  distribution.  Hierai 
clustering  of  the  16  treatments  according  t' 
Bray-Curtis  similarities  indices  produced  twi 
groups  of  harpacticoid  copepods:  a  moden 
low  kelp  group  and  a  moderate  oil-higl 
group.  For  the  macrofauna,  as  nominal  oil  c 
trations  increased  peak  responses  in  numt 
individuals  at  particular  concentrations  of  oi 
ed  to  higher  concentrations  of  kelp.  A  hiera 
clustering  of  the  macrofauna  indicated  two 
groups  of  treatments:  a  low  oil-low  kelp  gro 
a  high  oil-high  kelp  group.  Results  therefoi 
cate  that  meiofauna  respond  clearly  to  one  I 
sedimentary  organic  matter,  kelp,  but  not  ne 
strongly  to  oil.  Both  forms  of  sedimentary  < 
matter  were  important  to  the  numbers  of  i 
uals  and  species  of  macrofauna  settling  and 
ing  in  sediments.  The  numbers  of  nematod 
macrofaunal  species  other  than  Capitella  spj 
correlated  with  sediment  Eh,  indicating  tl 
toxicity  of  reduced  by-products  of  bacterial 
olism,  e.g.  H2S,  may  have  an  effect  or 
groups,  partly  explaining  reduced  numbers  i 
ments  with  higher  amounts  of  added  organx 
rial.  (Author's  abstract) 
W89-07775 
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TANCF,  OF  DIVERSITY  IN  THE  FUNC- 
iG  AND  STRUCTURE  OF  RIVERINE 
UNITIES, 

y  of  Natural  Sciences  of  Philadelphia,  PA. 
«ary  bibliographic  entry  see  Field  2H. 


RY  PRODUCTIVITY,  NUTRIENTS, 
HANSPARENCY  DURING  THE  EARLY 
OF  EUTROPHICATION  IN  ULTRA- 
rROPHIC  LAKE  TAHOE,  CALIFOR- 
VADA, 
in  Univ.,   Davis.   Div.   of  Environmental 

lary  bibliographic  entry  see  Field  2H. 
'84 


APHICAL  RELATION  BETWEEN  ALZ- 

R*S   DISEASE   AND   ALUMINnjM   IN 

LNG  WATER, 

ipton  General  Hospital  (England). 

artyn,  C.  Osmond,  J.  A.  Edwardson,  D.  J. 

r,  and  E.  C.  Harris. 

-ANAAI,  Vol.  1,  No.  8629,  p  59-62,  Janu- 

.  Stab,  13ref. 

ors:  'Water  treatment,  'Alzheimer's  dis- 
/ater  pollution  effects,  'Human  diseases, 
urn,  *Drinking  water,  Aluminum  sulfate, 
listribution,  Human  populations,  Epidemi- 


ol has  been  detected  in  both  senile  plaques 
ofibrillary  tangle  bearing  neurons  in  brains 
ts  with  Alzheimer's  disease.  In  many  parts 
n  aluminum  sulfate  is  used  as  a  coagulant 
atment  of  water.  A  survey  was  conducted 
-eight  county  districts  within  England  and 
)  examine  the  possible  relation  between 
:  to  aluminum  in  water  and  the  develop- 
Alzheimer's  disease.  Rates  of  Alzheimer's 
n  people  under  the  age  of  70  years  were 
i  from  the  records  of  the  computerized 
phic  (CT)  scanning  units  that  served  these 

Rates  were  adjusted  to  compensate  for 
«s  in  distance  from  the  nearest  CT  scan- 
t  and  for  differences  in  the  size  of  the 
mi  served  by  the  units.  Aluminum  concen- 
in  water  over  the  past    10   years   were 

from  water  authorities  and  water  compa- 
!  risk  of  Alzheimer's  disease  was  1.5  times 
l  districts  where  the  mean  aluminum  con- 
m  exceeded  0.11  mg/1  than  in  districts 
oncentrations  were  less  than  0.01  mg/1. 
as  no  evidence  of  a  relation  between  other 
>f  dementia,  or  epilepsy,  and  aluminum 
ations  in  water.  (Author's  abstract) 


UM  IN  AGRICULTURAL  DRAINAGE: 
TAL  NUTRDZNT  OR  TOXIC  THREAT, 

Wildlife  Service,  Sacramento,  CA. 
ary  bibliographic  entry  see  Field  5B. 


BIAL  BIOGEOCHEMISTRY  AND  HE- 
ROPHY  IN  SEDIMENTS  OF  A 
E  HYDROCARBON  SEEP, 

d  Univ.,  Solomons.  Chesapeake  Biological 

ur>  bibliographic  entry  see  Field  5B. 


CHANGES  IN  DISSOLVED  HUMIC 
k.NCES  IN  SPIRIT  LAKE  AND  SOUTH 
ASTLE  LAKE  WASHINGTON, 

Ml  Survey,  Arvada,  CO.  Water  Resources 

iary  bibliographic  entry  see  Field  2H. 


£™IL0N  AND  PLANKTON  DYNAM- 
LONTROLLED  ECOSYSTEM  EXPERI- 
JN  LINDASPOLLENE,  NORWAY, 
1980:  EFFECTS  OF  OIL,  OIL/NUTRI- 
AND  OIL/DISPERSANT  ON  MICRO- 
UJN, 


Bergen  Univ.  (Norway).  Inst,  of  Marine  Biology. 
T.  Dale. 

Sarsia  SARIA3,  Vol.  73,  No.  3,  p  169-178,  1988.  1 
fig,  4  tab,  48  ref.  Norwegian  Research  Council  for 
Science  and  the  Humanities  grant  D.  5 1.44.035. 

Descriptors:  'Population  dynamics,  'Nutrients, 
•Plankton,  'Fjords,  'Water  pollution  effects, 
'Population  exposure,  'Oil  pollution,  'Oil,  *Dis- 
persants,  Ecosystems,  Protozoa,  Aquatic  popula- 
tions, Aquatic  environment,  Norway,  Zooplank- 
ton. 

The  responses  of  some  marine  microplankters  to 
oil,  oil/nutrients,  and  oil/dispersant  were  tested 
during  the  summer  using  enclosed  water  columns 
(20  m  long,  0.78  sq  m  surface).  Addition  of  0.5  1 
crude  oil  to  the  surface  in  one  bag  caused  the 
heterotrophic  ciliates  at  0.5  and  2  m  depths  to 
disappear  after  3  and  10  days  in  samples  with 
concentrations  of  oil-derived  material  of  0.207  and 
0.728  mg  per  1,  respectively.  Myrionecta  rubra 
(Lohmann)  Jankowski  appeared  to  be  more  sensi- 
tive to  oil-derived  material  than  the  heterotrophic 
ciliates.  The  disappearance  of  the  ciliates  from  the 
surface  layer  in  the  oil  bag  was  probably  due  to 
migration  to  deeper  strata.  Compared  to  the  effects 
from  oil  alone,  addition  of  oil  and  dispersant  (Cor- 
exit  9527)  caused  a  faster  depopulation  of  ciliations 
of  the  oil-derived  material,  however,  the  dispersed 
oil  appeared  less  harmful  to  the  ciliates  and  the 
dinophysids  than  the  oil  alone.  M.  rubra  appeared 
to  be  less  sensitive  to  the  dispersed  oil  than  the 
heterotrophic  ciliates.  As  the  heterotrophic  ciliates 
never  reappeared  at  0.5  m  in  either  the  oil  bag  or 
the  oil/dispersant  bag  but  reappeared  at  the  end  of 
the  experiment  in  the  oil/nutrient  bag,  it  is  assumed 
that  the  nutrients  ameliorated  the  negative  effects 
of  the  oil.  (Author's  abstract) 
W89-07835 


OIL  POLLUTION  AND  PLANKTON  DYANA- 
MICS.  VI.  CONTROLLED  ECOSYSTEM  EX- 
PERIMENTS IN  LINDASPOLLENE, 
NORWAY,  JUNE  1981:  EFFECTS  ON  PLANK- 
TONIC  CILIATES  FOLLOWING  NUTRIENT 
ADDITION  TO  NATURAL  AND  OIL-POLLUT- 
ED ENCLOSED  WATER  COLUMNS, 
Bergen  Univ.  (Norway).  Inst,  of  Marine  Biology. 
T.  Dale. 

Sarsia  SARIA3,  Vol.  73,  No.  3,  p  179-191,  1988.  8 
fig,  4  tab,  51  ref. 

Descriptors:  'Plankton,  'Fjords,  'Water  pollution 
effects,  'Population  exposure,  'Protozoa,  'Oil  pol- 
lution, 'Oil,  'Nutrients,  'Population  dynamics, 
Aquatic  populations,  Species  diversity,  Zooplank- 
ton. 

The  abundance  pattern  of  planktonic  ciliates  was 
studied  outside  and  inside  4  plastic  enclosures  (20 
m  deep,  1  m  diameter),  which  received  different 
treatments  (no  additions,  addition  of  nutrients,  ad- 
dition of  oil,  addition  of  oil  and  nutrients).  Except 
for  increased  abundances  of  Myrionecta  rubra 
(Lohmann)  Jandowski  and  Tiarina  sp.  in  the  con- 
trol bag  compared  to  outside,  no  marked  bag  ef- 
fects were  observed.  Addition  of  nutrients  was 
associated  with  increased  abundance  of  the  total 
assemblage  of  heterotrophic  ciliates,  but  not  of  the 
autotrophic  ciliate,  M.  rubra.  Heterotrophic  ciliates 
and  M.  rubra  disappeared  from  0.5  and  2  m  depth 
four  days  after  oil  addition.  The  concentration  of 
oil-derived  material  at  the  time  of  disappearance 
was  0.45  mg/1.  M.  rubra  appeared  to  be  more 
sensitive  to  the  oil  than  the  heterotrophic  ciliates. 
Addition  of  nutrients  to  the  oil  decreased  the  nega- 
tive effects  from  the  oil  on  the  heterotrophic  cili- 
ates, but  not  on  M.  rubra.  A  bloom  of  tintinnids 
occurred  in  the  bag  with  added  oil  and  nutrients.  It 
is  proposed  that  the  loricated  choreotrichs  are 
better  protected  towards  oil-derived  material  than 
non-loricated  choreotrichs.  Tiarina  sp.  apparently 
is  a  predator  on  M.  rubra.  The  total  assemblage  of 
all  heterotrophic  ciliates  and  the  individual  species, 
Tiarina  sp.  and  Acanthostomella  norvegica 
(Daday),  exhibited  minimum  generation  times  of 
65,  51,  27  hrs  respectively,  at  temperatures  be- 
tween 14  and  17  C.  (Author's  abstract) 
W89-07836 


Effects  Of  Pollution— Group  5C 

PHYSICAL  AND  CHEMICAL  INTERACTIONS 
OF  STABILIZED  INCINERATION  RESIDUE 
WITH  THE  MARINE  ENVIRONMENT, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-07842 


TAMPA  HARBOR  PROJECT:  A  MAJOR  MON- 
ITORING SUCCESS, 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Marine  and  Estuarine  Protection. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-07843 


MONITORING    AND   ASSESSMENT   OF   BU- 
TYLTINS  IN  ATLANTIC  COASTAL  WATERS, 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Nantes. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07846 


IMPACT  OF  DUMPING  COARSE  METALLIF- 
EROUS WASTE  ON  THE  BENTHOS  IN  EVOI- 
KOS  GULF,  GREECE, 

Athens    Univ.    (Greece).    Zoological    Lab.    and 

Museum. 

A.  Nicolaidou,  M.  A.  Pancucci,  and  A.  Zenetos. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 

1,   p  28-33,  January    1989.   4  fig,   2  tab,   30  ref. 

Descriptors:  'Water  pollution  effects,  'Benthic 
fauna,  'Industrial  wastes,  'Heavy  metals,  'Ocean 
dumping,  'Greece,  Population  exposure,  Species 
diversity,  Marine  sediments,  Aquatic  populations, 
Ecology. 

Dumping  of  coarse  metalliferous  wastes  near  Lar- 
ymna,  in  the  southern  part  of  North  Evoikos  Gulf, 
Greece,  at  about  75  m  depth,  had  mostly  indirect 
effects  on  the  benthic  fauna,  through  changing  the 
particle  size  composition  of  the  sediment.  Coarse 
polluted  sediments  had  greater  numbers  of  species 
and  individuals  and  higher  diversity  than  fine  sedi- 
ments but  lower  than  clean  sediments  of  similar 
particle  size.  The  stability  of  the  community  de- 
creased as  indicated  by  the  substitution  of  its  char- 
acteristic species  by  others  with  wide  ecological 
requirements.  (Author's  abstract) 
W89-07847 


TOXIC  EFFECTS  OF  ZINC,  CADMIUM,  AND 
THEIR  MIXTURES  ON  THE  GROWTH  OF 
TWO  UNICELLULAR  GREEN  ALGAE, 

Academia  R.S.R.,  Cluj-Napoca.  Centrul  de  Cerce- 

tari  Biologice. 

N.  Dragos,  V.  Bergea,  A.  Nicoara,  and  A. 

Chiorean. 

Revue  Roumaine  de  Biologic  Serie  de  Biologie 

Vegetale  RRBVD5,  Vol.   33,  No.  2,  p   103-110, 

July-December  1988.  4  fig,  3  tab,  48  ref. 

Descriptors:  'Chlorophyta,  'Heavy  metals, 
'Water  pollution  effects,  'Toxicity,  'Zinc,  'Cad- 
mium, Aquatic  plants,  Chlorophyll,  Trace  ele- 
ments, Biological  properties. 

Monoraphidium  contortum  and  Kierchneriella  sub- 
capitata  have  been  used  as  models  for  the  study  of 
Zn  and  Cd  toxicity  and  cation  interaction.  Batch 
cultures  were  analyzed  for  cell  number,  optical 
density,  chlorophyll  and  carbohydrates.  After  14 
days  of  culture,  the  cell  number  of  M.  contortum 
suspensions  decreased  with  50%  of  0.75  mg  An/1 
and  1.5  mg  Cd/1,  respectively.  The  mixtures  of  Zn 
and  Cd,  which  were  added  at  the  same  gravimetri- 
cal  concentrations  as  single  metals,  exhibited  their 
inhibiting  effects  in  larger  doses  (60%  inhibition  at 
3  mg/1).  At  those  concentrations,  the  optical  densi- 
ty was  more  slowly  reduced.  The  metal  concentra- 
tions increased  the  cell  content  in  chlorophyll  and 
carbohydrates,  as  compared  with  control.  These 
increases  were  interpreted  in  direct  relation  with 
cell  volume  and  inhibition  of  cell  division.  The 
results  plead  for  an  antagonistic  interaction  be- 
tween the  two  metals.  Similar  results  have  also 
been  obtained  with  K.  subcapitata.  (Author's  ab- 
stract) 
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W89-07854 


HEAVY  METAL  DISTRIBUTION  IN  SEVERAL 
LICHEN   SPECIES   IN   A   POLLUTED  AREA, 
Academia  R.S.R.,  Cluj-Napoca.  Centrul  de  Cerce- 
tari  Biologice. 
K.  Bartok. 

Revue  Roumaine  de  Biologie.  Serie  de  Biologie 
Vegetale  RRBVD5,  Vol.  33,  No.  2,  p  127-134, 
July-December  1988.  6  fig,  10  ref. 

Descriptors:  *Lichens,  "Heavy  metals,  *Water  pol- 
lution effects,  *Water  pollution  sources,  "Bioaccu- 
mulation,  Upstream,  Downstream,  Lead,  Manga- 
nese, Copper,  Zinc. 

Upstream  and  downstream  of  the  polluting  source, 
the  epiphytic  lichens  Parmelia  conspersa  and  Le- 
canora  subfusca  as  well  as  the  terricolous  species 
Peltigera  canina  have  been  transplanted  from  a 
control  forest.  Of  the  3  species  conspersa  accumu- 
lated the  largest  quantities  of  Pb,  Cu  and  Zn,  the 
concentrations  diminishing  further  from  the 
source.  During  the  4  month  experiment,  the  con- 
centrations increased  as  follows:  18.7  times  in  lead, 
8.9  times  in  copper  and  5.05  in  zinc  and  6.4  times 
zinc.  The  explanation  is  given  by  season  sequences, 
as  the  longer  exposure  allows  rains  and  snows 
loaded  with  noxae  to  reach  the  liechens  better  in 
autumn  and  winter,  after  leaf  fall.  Manganese  accu- 
mulation did  not  follow  the  general  rule.  The 
lowest  amounts  were  recorded  in  the  highest  pol- 
luted area  in  Lecanora  subfusca,  the  species  with 
the  smallest  thallus  surface.  In  12  months,  less 
manganese  was  accumulated  than  in  4  months. 
Comparison  of  the  data  obtained  in  1980  and  1985, 
in  experiments  carried  out  on  the  same  lichen 
species,  showed  a  decrease  in  pollution  with  lead, 
copper  and  zinc.  (Friedmann-PTT) 
W89-07855 


CHANGES  IN  THE  FISH  COMMUNITY  OF  A 

LIMED  LAKE  NEAR  SUDBURY,  ONTARIO: 

EFFECTS  OF  CHEMICAL  NEUTRALIZATION 

OR  REDUCED  ATMOSPHERIC  DEPOSITION 

OF  ACIDS, 

For   primary   bibliographic   entry   see   Field   5G. 

W89-07886 


to  2.0  mg  lipid/g  fur  in  cleaned  pelts.  This  study 
demonstrated  that  even  though  natural  oils  may  be 
lost  during  the  cleaning  process,  proper  cleaning 
and  rinsing  restores  the  water  repellency  of  the  sea 
otter  pelt  after  exposure  to  crude.  (Author's  ab- 
stract) 
W89-07942 


EFFECTS  OF  OIL  CONTAMINATION  AND 
CLEANING  ON  SEA  OTTERS  (ENHYDRA 
LUTRIS):  II.  METABOLISM,  THERMOREGU- 
LATION, AND  BEHAVIOR. 

Hubbs/Sea  World  Research  Inst.,  San  Diego,  CA. 

R.  W.  Davis,  T.  M.  Williams,  J.  A.  Thomas,  R.  A. 

Kastelein,  and  L.  H.  Cornell. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 

No.  12,  p  2782-2790,  December  1988.  5  fig,  6  tab, 

29  ref.  Dept.  of  the  Interior  contract  14-12-0001- 

30157. 


EFFECTS  OF  OIL  CONTAMINATION  AND 
CLEANING  ON  SEA  OTTERS  (ENHYDRA 
LUTRIS):  I.  THERMOREGULATORY  IMPLI- 
CATIONS BASED  ON  PELT  STUDIES, 

Hubbs/Sea  World  Research  Inst.,  San  Diego,  CA. 

T.  M.  Williams,  R.  A.  Kastelein,  R.  W.  Davis,  and 

J.  A.  Thomas. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 

No.  12,  p  2776-2781,  December  1988.  2  fig,  1  tab, 

23  ref.  U.S.  Dept.  of  the  Interior  contract  14-12- 

0001-30157. 

Descriptors:  *Oil  spills,  "Cleanup  operations, 
•Otters,  *Cold  resistance,  'Water  pollution  effects, 
Thermal  properties,  Lipids,  Oil. 

The  contamination  of  sea  otter  (Enhydra  lutris)  fur 
with  crude  oil  or  dispersants  reduces  its  insulation 
and  could  subject  the  animal  to  hypothermia.  Four 
detergents  and  two  pretreatments  were  tested  on 
sea  otter  pelts  soiled  with  fresh  crude,  5-day 
weathered  crude,  and  an  oil-dispersant  (COREXlT 
9527)  solution.  To  examine  the  effects  of  oiling  and 
cleaning  on  the  thermal  properties  of  fur,  the  ther- 
mal conductance  of  untreated,  oiled,  and  cleaned 
pelt  samples  was  determined  with  a  heat-flow 
transducer.  Changes  in  lipid  concentration  in  the 
fur  resulting  from  contamination  and  cleaning 
were  also  assessed.  The  results  demonstrated  that 
Dawn  dishwashing  detergent  was  the  most  effec- 
tive agent  in  removing  crude  oil  from  sea  otter  fur. 
This  detergent  removed  similar  amounts  of  oil 
with  1 5  or  40  C  rinse  water,  and  was  less  effective 
when  used  in  conjunction  with  mineral  oil  or  soap 
pretreatments.  Oil  contamination  caused  a  two-  to 
four-fold  increase  in  thermal  conductance  over 
base-line  levels  (7  64  f  or  -  1.30  W/(sq  m  times 
C)).  Following  cleaning,  the  thermal  conductance 
of  the  pelt  was  not  significantly  different  from  that 
of  untreated  fur  However,  mean  lipid  weight  de- 
creased from  7.4  mg  lipid/g  fur  in  untreated  pelts 


Descriptors:  *Oil  spills,  "Cleanup  operations, 
"Otters,  "Cold  resistance,  "Animal  behavior, 
"Temperature  control,  "Water  pollution  effects, 
Thermal  properties,  Oil,  Lipids,  Metabolism. 

The  purpose  of  this  study  was  to  develop  a  method 
to  clean  and  rehabilitate  sea  otters  (Enhydra  lutris) 
that  might  become  contaminated  during  an  oil  spill 
and  to  determine  which  physiological  and  behav- 
ioral factors  were  important  in  restoring  the  insula- 
tion provided  by  the  fur.  Tests  were  conducted  on 
12  sea  otters  captured  in  Alaska  and  brought  to  the 
Sea  World  Research  Institute  in  San  Diego.  Meas- 
urements of  average  metabolic  rate,  core  body 
temperature,  behavior,  and  squalene  (the  major 
lipid  of  sebum)  concentration  on  the  fur  were  made 
under  three  conditions:  (i)  before  oiling  (base  line), 
(ii)  1-3  days  after  20%  of  the  body  surface  area  was 
covered  with  fresh  crude  oil,  and  (iii)  after  clean- 
ing. Under  base-line  conditions  in  water  at  13  C, 
average  metabolic  rate  was  8.0  W/kg,  core  body 
temperature  was  38.9  C,  and  whole  body  thermal 
conductance  was  10.7  W/(sq  m  times  C).  Otters 
spent  35%  of  their  time  grooming,  45%  resting, 
10%  swimming,  and  10%  feeding.  The  squalene 
concentration  on  the  fur  averaged  3.7  mg/g  fur. 
Oiling  increased  thermal  conductance  1.8  times. 
To  compensate  for  the  loss  of  insulation  and  main- 
tain a  normal  core  body  temperature  (39  C),  the 
otters  increased  average  metabolic  rate  (1.9  times) 
through  voluntary  activity  and  shivering;  the  time 
spent  grooming  and  swimming  increased  1.7  times. 
Using  Dawn  detergent,  we  were  able  to  clean  the 
oiled  fur  during  40  min  of  washing  and  rinsing. 
Grooming  activity  by  the  otters  was  essential  for 
restoring  the  water-repellent  quality  of  the  fur. 
Core  body  temperature,  average  metabolic  rate, 
and  thermal  conductance  returned  to  base-line 
levels  3-6  days  after  cleaning.  Squalene  was  re- 
moved by  cleaning  and  did  not  return  to  normal 
levels  in  the  oiled  area  after  7  days.  Veterinary 
care  was  important  to  keep  the  otters  healthy.  At 
least  1-2  weeks  should  be  allowed  for  otters  to 
restore  the  insulation  of  their  fur  and  for  recovery 
from  the  stress  of  oiling  and  cleaning.  (Author's 
abstract) 
W89-07943 


MODELING  STUDY  OF  LONG-TERM  ACIDI- 
FICATION IN  AN  UPLAND  SCOTTISH 
CATCHMENT, 

Institute  of  Hydrology,  Wallingford  (England). 

A.  Jenkins,  R.  C.  Ferrier,  T.  A.  B.  Walker,  and  P. 

G.  Whitehead. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  40, 

No.  3/4,  p  275-291,  August  1988.  5  fig,  4  tab,  15 

ref. 

Descriptors:  "Acid  rain  effects,  "Water  pollution 
sources,  "Hydrologic  models,  "Model  studies, 
Catchment  areas,  "Scotland,  "Soil  chemistry,  Acid 
streams,   Soil   physical   properties,   Sulfates,   Ions. 

A  modeling  study  of  the  Allt  a  Mharcaidh  catch- 
ment in  the  Cairngorm  region  of  Scotland  has  been 
undertaken  to  investigate  long  term  trends  in  acidi- 
fication and  model  sensitivity  to  soil  physical  and 
chemical  characteristics.  The  MAGIC  model 
(Model  of  Acidification  of  Groundwater  In  Catch- 
ments) is  used  to  demonstrate  that  the  sulfate  ad- 
sorption ability  of  the  soil  and  quality  and  quantity 


of  rainfall  inputs  have  significant  effects  on  i 
output.  Optimal  weathering  rate*  and  pre 
present  day  ion  concentrations  in  stream 
compare  well  with  measured  and  observed  v 
The  analysis  shows  that  the  catchment  has  b< 
progressively  acidified  since  pre-industrial 
but  major  changes  in  stream  acidity  have  ; 
occur.  Future  work  must  concentrate  on  aft 
the  sensitivity  of  the  MAGIC  model  to  chan 
deposition  parameters  and  work  on  a  mul 
approach  to  model  the  two  catchment  soils 
taneously  by  incorporating  some  flow  n 
structures  is  currently  in  progress.  (Authoi 
stract) 
W89-07946 


INFLUENCE  OF  PH  AND  ORGANIC 
STANCE  ON  THE  ADSORPTION  OF  ASO 
GEOLOGIC  MATERIALS, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Wati 

Environmental  Research. 

For  primary  bibliographic  entry  see  Field  5B 

W89-07947 


EFFECT  OF  COPPER  ON  NITROUS  C 
REDUCTION  IN  FRESHWATER  SEDBV 

Guelph  Univ.  (Ontario).  Dept.  of  Environ 

Biology. 

C.  A.  Flemming,  and  J.  T.  Trevors. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  V 

No.  3/4,  p  391-397,  August   1988.  3  fig, 

Descriptors:  "Copper,  "Nitrogen  comp 
"Sediments,  "Water  pollution  effects,  "Path 
lutants,  "Microorganisms,  Anaerobic  com 
Copper  sulfate,  Hydrogen  ion  concentratioi 
teria. 

An  investigation  was  made  on  the  effect  of  i 
of  Cu  concentrations  on  an  important  mi' 
process,  nitrous  oxide  reduction,  in  a  fresl 
sediment  incubated  in  a  3-phase  aquatic-mici 
(gas  phase/liquid  phase/sediment  phase) 
effect  of  Cu(II)  sulfate  on  N20  reductic 
studied  in  anaerobically  incubated  freshwat< 
ment  at  15  C.  At  Cu  concentrations  from 
5000  micrograms/g,  a  concentration-depend 
crease  in  sediment  pH  was  observed  in  conji 
with  decrease  in  N20  reduction  in  Cu(+  + 
ed  sediment  in  flask-microcosms  analyzed  ii 
ately  after  metal  addition.  However,  if  flask- 
cosms  were  amended  with  Cu(++)  and  th 
incubated  to  allow  the  sediment  pH  to  retur 
rally  to  its  original  pH  (7.1),  an  inhibitory 
was  only  produced  at  5000  micrograms  Cu/ 
ment.  Copper  retention  studies  showed  tha 
96.4%  of  the  added  Cu(+  + )  (2500  microgr 
was  retained  by  sediment.  (Author's  abstract 
W89-07950 


RESPONSE  OF  WHEAT,  CANOLA  AN 
FALFA  TO  SIMULATED  ACIDIC  PREC 
TION, 

Saskatchewan  Research  Council,  Saskatoon 

Z.  M.  Abouguendia,  L.  A.  Baschak,  and  R. ' 

Godwin. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  > 

No.  3/4,  p  399-407,  August  1988.  1  fig,  10 

ref. 

Descriptors:  "Acid  rain  effects,  "Wheat,  "' 
"Alfalfa,  "Water  pollution  effects,  Grain 
Simulated  rainfall,  Crop  yield.  Hydrogen  i< 
centration. 

Wheat,  canola  and  alfalfa  were  subjected  t 
lated  acidic  precipitation  with  pH  ranging  f 
to  2.6  under  controlled  growth  room  con 
The  number  of  simulated  precipitation  even 
12,  10  and  21  for  wheat,  canola  and  alfalfa, 
tively.  In  this  short-term  experiment,  wheat, 
and  alfalfa  do  not  appear  to  be  sensitive 
simulated  acid  rain  treatments  used.  Whi 
canola  showed  no  visible  symptoms  of  inju 
any  of  the  treatments.  The  pH  2.6  treatmen 
ed  in  whitish  spots  on  alfalfa  leaflets.  Thee 
ic  yield  was  not  affected  at  any  of  the  acidit 
used.  Dry  weight  of  the  aboveground  ve| 
parts  of  wheat  and  canola  was  stimulated 
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ic  treatment  (pH  2.6),  apparently  as  a 
le  higher  nutrient  content  of  the  simulat- 
ain.  Although  below  ground  biomass  for 
species  tested  was  not  affected  by  rain 
lie  shoot:root  ratio  was  significantly 
pH  2.6  than  with  the  control.  Chloro- 
ncentration  in  alfalfa  leaves  was  reduced 
;  highest  acidity  treatment.  Chlorophyll 
affected.  While  K.  levels  in  alfalfa  leaves 
ficantly  reduced  at  pH  2.6,  no  change  in 
ntration  of  Ca,  Mg  and  P  was  noted. 
I  N  concentrations  increased,  mainly  at 
lecting  the  composition  of  the  simulated 
in.  (Author's  abstract) 


)MIDS  OF  SOME  ESTONIAN  DYS- 
!  AND  DYSEUTROPHIC  LAKES 
OMIDY  NEKOTORYKH  DISTROF- 
31SEVTROFNYKH  OZER  ESTONII), 

i  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 

niki. 

y  bibliographic  entry  see  Field  2H. 
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RM  CHANGES  IN  THE  BOTTOM 
ION  OF  HOGLAND  (SUURSAARI) 
OASTAL  WATERS, 

of  Fisheries  Research,  Tallinn  (USSR). 
I 
y  bibliographic  entry  see  Field  2L. 


.  INACnVATION  OF  ENTERIC  VI- 
SEAWATER, 

Bt.  of  Allergy  and  Infectious  Diseases, 
4D.  Hepatitis  Viruses  Section, 
y  bibliographic  entry  see  Field  5B. 


OF  SEWAGE  SLUDGE  ON  DI-(2- 
XYL)    PHTHALATE    UPTAKE    BY 

co  State  Univ.,  Las  Cruces.  Dept.  of 

and  Horticulture. 

ia,  G.  A.  O'Connor,  and  G.  A. 

Environmental  Quality  JEVQAA,  Vol. 
p  45-50,  January-March  1989.  1  fig,  7 

I  'Sludge  disposal,  'Water  pollution 
lsorption,  *Soil  amendments,  'Organic 
,  Fate  of  pollutants,  Soil  contamination, 
magnification,  Land  disposal,  Food 
»ges,  Lettuce. 

texyl)  phthalate  (DEHP)  is  a  priority 
Mutant   frequently   found   in  municipal 

greenhouse  study  was  conducted  to 
he  effects  of  sludge  on  plant  uptake  of 
1  (carbonyl  labeled).  Plants  grown  in- 
*  food  chain  crops,  lettuce  (Lactuca 
carrot  (Daucas  carota  L.),  and  chile 
[»sicum  annuum  L.)  and  tall  fescue  (Fes- 
nacea  Schreb.)  Net  C14  concentration 
own  in  soil  amended  with  C14-DEHP- 
id  sludge  was  independent  of  sludge 
same  DEHP  loading)  for  lettuce,  chile 
arrot  roots.  New  C14  concentration, 
vas  inversely  related  to  sludge  rate  in 

fescue,  and  chile  plants.  Intact  DEHP 
lected  in  plants  by  gas  chromatogra- 
pectrometry  analysis.  Calculated  plant 
centrations  (based  on  measured  net  C14 
ans  and  DEHP  specific  activities)  were 
orrelated  better  with  DEHP  soil  solu- 
Mrations  than  with  total  DEHP  soil 
Mis.  Net  C14-DEHP  bioconcentration 
re  calculated  from  initial  soil  DEHP 
an  and  plant  fresh  weights.  Bioconcen- 
ms  ranged  from  0.01  to  0.03  for  fescue, 
rots,  and  chile,  suggesting  little  DEHP 
ditionally,  because  intact  DEHP  was 
i  in  any  plants,  DEHP  uptake  by  plants 
nor  importance  and  would  not  limit 
lions  to  soils  used  to  grow  these  crops, 
ttstract) 


EFFECTS  OF  TEBUTHIURON  ON  CHARAC- 
TERISTIC GREEN  ALGAE  FOUND  IN  PLAYA 
LAKES, 

Kentucky  Univ.,  Lexington.  School  of  Biological 

Sciences. 

D.  J.  Price,  B.  R.  Murphy,  and  L.  M.  Smith. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  1,  p  62-66,  January-March  1989.  2  fie,  2 

tab,  25  ref. 

Descriptors:  'Herbicides,  'Chlorophyta,  *  Play  as, 
'Water  pollution  effects,  'Urea  pesticides,  Lakes, 
Agricultural  runoff,  Photosynthesis,  Path  of  pollut- 
ants, Texas. 

There  are  many  studies  on  the  effects  of  tebuth- 
iuron  (N-(5-(l,l-  dimethylethyl)-l,3,4-thiadiazol-2- 
yl)-N,N'-dimethylurea)  on  organisms,  but  only  lim- 
ited information  regarding  the  impact  that  the  her- 
bicide has  on  green  algae.  Eleven  species  of  green 
algae  common  to  playa  lakes  were  exposed  to 
tebuthiuron  in  400-ml  microcosm  cultures.  The 
cultures  were  treated  with  0.18  micrograms/ml 
tebuthiuron,  simulating  the  highest  concentration 
of  the  herbicide  found  in  natural  runoff  from  agri- 
cultural areas  treated  with  >  2.24  kg/ha  tebuth- 
iuron. Sixty-six  cultures  were  treated  before  active 
growth  (first  treatment)  and  45  separate  cultures 
were  treated  after  maximum  growth  (second  treat- 
ment). The  first  treatment  was  used  to  simulate  the 
exposure  of  algal  communities  to  tebuthiuron  from 
runoff  during  the  wet  months  of  May  and  June. 
The  second  treatment  simulated  exposure  to  the 
herbicide  once  the  community  was  established. 
Production  and  nutrient  uptake  by  treated  algal 
cultures  was  decreased  by  the  first  treatment  with 
tebuthiuron.  Of  the  eleven  algal  species  selected, 
only  Bracteacoccus  minor  was  significantly  inhibit- 
ed by  tebuthiuron  in  the  first  treatment.  Photosyn- 
thetic  pigments,  total  cell  counts,  and  packed  cell 
volumes  for  cultures  exposed  to  tebuthiuron  in  the 
first  treatment  were  lower  than  control  (P  <  0.05). 
Effects  caused  by  the  herbicide  on  the  cultures 
were  also  evidenced  by  decreased  water  quality 
variables  in  cultures  treated  before  active  growth, 
with  the  exceptions  of  orthophosphates  and  chlo- 
ride. No  differences  were  detected  between  con- 
trols and  treated  samples  210  days  after  initial 
treatment  with  tebuthiuron.  Once  the  algae 
reached  stable  cell  numbers  (second  treatment), 
tebuthiuron  demonstrated  no  significant  (P  <  0.05) 
effects  on  the  cultures.  This  study  indicated  that 
runoff  from  agricultural  fields  treated  with  concen- 
trations >  2.24  kg/ha  tebuthiuron  may  adversely 
affect  the  green  algal  communities  of  playa  lakes. 
(Author's  abstract) 
W89-07984 


LAND-USE  AND  WATER  QUALITY  IN  TRIBU- 
TARY STREAMS  OF  LAKE  TAHOE,  CALIFOR- 
NIA-NEVADA, 

California  Univ.,   Davis.   Div.   of  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-07987 


PICLORAM  MOVEMENT  IN  SOIL  SOLUTION 
AND  STREAMFLOW  FROM  A  COASTAL 
PLAIN  FOREST, 

Auburn  Univ.,  AL.  George  W.  Andrews  Forestry 
Science  Lab. 

J.  L.  Michael,  D.  G.  Neary,  and  M.  J.  M.  Wells. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
18,  No.  1,  p  89-95,  January-March  1989.  5  fig,  4 
tab,  26  ref. 

Descriptors:  'Picloram,  'Herbicides,  'Soil  con- 
tamination, 'Path  of  pollutants,  Agricultural 
runoff,  Storm  runoff,  Pesticide  residues,  Alabama, 
Leaching,  Pine  trees. 

Picloram  (4-amino-3,5,6-trichloropicolinic  acid) 
was  aerially  applied  to  a  longleaf  pine  (Pinus  palus- 
tris  L.)  site  in  the  upper  coastal  plain  of  Alabama 
to  control  kudzu  (Pueraria  lobata  (Willd.)  Ohwi). 
Pellets  (10%  a.i.)  were  spread  at  the  rate  of  56  kg/ 
ha  on  loamy  sand  Typic  Kanhapludult  soils.  Move- 
ment of  this  herbicide  was  monitored  with  mineral 
soil  samples,  tension-cup  lysimeters,  flow-propor- 
tional streamflow  samplers,  and  discrete  samplers. 
Picloram  levels  in  the  upper  15  cm  of  mineral  soil 
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peaked  at  0.96  to  2.25  mg/kg  25  days  after  applica- 
tion, depending  on  slope  position,  and  declined  to 
0.13  to  0.29  mg/kg  1  yr  later.  In  soil  solution, 
picloram  was  detected  at  a  depth  of  0.4  m  between 
26  and  273  days  after  application.  Only  4  of  15 
lysimeters  consistently  contained  detectable  resi- 
dues. Maximum  picloram  levels  in  soil  solution 
were  130,  450,  and  191  mg/cu  m  for  ridge,  mids- 
lope,  and  toe-slope  positions,  respectively.  Down- 
stream monitoring  began  4  days  after  the  herbicide 
application,  and  an  initial  concentration  of  68  mg/ 
cu  of  picloram  was  detected.  The  maximum  down- 
stream concentration  of  77  mg/cu  m  occurred  18 
days  after  the  application,  immediately  after  the 
second  storm  event.  Downstream  levels  dropped 
to  <  10  mg/cu  m  after  90  days  and  to  <2  mg/cu  m 
after  200  days.  Following  localized  retreatment 
along  the  stream  more  than  a  year  after  the  initial 
treatment,  levels  climbed  again  into  the  20  to  30 
mg/cu  m  range.  Most  of  the  initial  off-site  move- 
ment came  from  a  perennial  stream  that  had  been 
inadvertently  treated,  but  subsequently  storm 
runoff  was  the  largest  contributor  to  stream  con- 
tamination. Picloram  residues  in  this  stream  were 
similar  to  those  observed  downstream,  but  they 
were  higher  (up  to  241  mg/cu  m  and  dropped 
faster  to  below  2  mg/cu  m  after  day  150.  (Author's 
abstract) 
W89-07988 


TOXICITY  OF  CULTURED  ISOLATES  AND 
NATURAL  POPULATIONS  OF  PROTOGON- 
YAULAX  TAMARENSIS  FROM  THE  ST.  LAW- 
RENCE ESTUARY, 

Institut  Maurice-Lamontagne,  Mont-Joli  (Quebec). 
A.  D.  Cembella,  J.-C.  Therriault,  and  P.  Beland. 
Journal  of  Shellfish  Research  JSHRDA,  Vol.  7, 
No.  4,  p  611-621,  December  1988.  4  fig,  3  tab,  49 
ref. 

Descriptors:  'Cultures,  'Biological  samples, 
'Water  pollution  effects,  'Dinoflagellates,  'Proto- 
gonyaulax,  'Red  tide,  'St.  Lawrence  estuary, 
'Algal  toxins,  'Toxicity,  Paralytic  shellfish  poison- 
ing, Estuarine  fisheries,  Mouse  bioassay. 

The  occurrence  of  paralytic  shellfish  poisons  from 
the  lower  St.  Lawrence  estuary  has  been  associat- 
ed with  the  presence  of  the  toxic  marine  dinofla- 
gellate  Protogonyaulax  tamarensis.  Net  samples  of 
mixed  phytoplankton  assemblages  within  which  P. 
tamarensis  was  dominant  were  collected  from  sta- 
tions on  both  the  north  and  south  coast  of  the 
lower  estuary.  The  toxin  levels  of  these  natural 
assemblages  were  compared  with  those  of  unialgal 
cultured  Protogonyaulax  isolates  from  the  region, 
by  means  of  the  conventional  mouse  bioassay.  In 
general,  although  there  was  considerable  unex- 
plained variation,  toxin  levels  from  natural  assem- 
blages were  substantially  higher  than  those  from 
cultured  isolates  grown  under  standard  conditions. 
On  a  per  cell  basis,  toxicity  of  the  natural  Proto- 
gonyaulax populations  was  among  the  highest  ever 
reported  for  this  species.  These  highly  toxic  Proto- 
gonyaulax from  the  St.  Lawrence  estuary  may 
form  a  cluster  with  other  high  'oxicity  populations 
from  New  Brunswick,  Newfoundland  and  the 
northeastern  United  States.  Under  conditions 
which  favor  Protogonyaulax  bloom  formation, 
shellfish  in  the  St.  Lawrence  region  may  become 
rapidly  and  dangerously  toxified  by  even  moderate 
concentrations  of  this  species  in  the  water  column. 
This  poses  severe  problems  for  shellfish  manage- 
ment in  this  ecosystem.  (See  also  W89-08001)  (Au- 
thor's abstract) 
W89-08002 


EFFECTS  OF  AN  ALGAL  BLOOM  ISOLATE 
ON  GROWTH  AND  SURVIVAL  OF  BAY  SCAL- 
LOP (ARGOPECTEN  IRRADIANS)  LARVAE, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2L. 
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TOXICITY  OF  CHLORINE  DIOXIDE  TO 
EARLY  LIFE  STAGES  OF  MARINE  ORGA- 
NISMS, 

Occidental  Coll.,  Los  Angeles,  CA.  Dept.  of  Biol- 
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°gy- 

J.  E.  Hose,  D.  DiFiore,  H.  S.  Parker,  and  T. 

Sciarrotta. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  42,  No.  3,  p  315-319, 

March   1989.    1   tab,    11   ref.   Southern  California 
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In  order  to  minimize  exposure  to  chlorine,  many 
electric  generating  and  water  treatment  plants  are 
exploring  the  use  of  alternative  biocides  such  as 
chlorine  dioxide.  This  study  investigated  the  toxici- 
ty of  chlorine  dioxide  on  marine  organisms  using 
an  exposure  schedule  typical  of  generating  stations 
which  discharge  into  the  environment.  Early  life 
history  stages  of  giant  kelp  (Macrocystis  pyrifera), 
sea  urchin  (Strongylocentrotus  purpuratus),   and 
kelp  bass  (Paralabrax  clathratus)  were  exposed  to 
chlorine   dioxide   doses   ranging   from   0.0025   to 
250.0  mg/L.  A  single  exposure  produced  effects  in 
early  life  stages  only  at  high  doses.  Germination  in 
the  kelp  was  significantly  reduced  at  concentra- 
tions of  25  and  250  mg/L.  At  the  highest  dose, 
germination  was  decreased  by  about  80%.  Germ 
tube  length  was  significantly  reduced  only  at  250 
mg/L.   Developmental   abnormalities   in   the   sea 
urchin  were  evident  only  at  the  highest  concentra- 
tion, 250  mg/L.  Compared  with  the  control,  pre- 
hatch  malformations   were   6%   higher;   retarded 
development,  2%;  post-hatch  malformations,  20%; 
skeletal  malformations,  21%;  and  gut  malforma- 
tions, 11%.  These  data  suggest  that  although  chlo- 
rine dioxide  is  rapidly  degraded,  there  remains  a 
delayed  effect  on  differentiating  (post-hatch)  em- 
bryos. Survival  of  larval  kelp  bass  was  not  signifi- 
cantly affected.  Minimal  toxicity  is  predicted  by 
the  intermittent  discharge  of  chlorine  dioxide  into 
receiving  waters  which  undergo  rapid  mixing  com- 
pared to  situations  with  static  receiving  waters  or 
continuous  discharge  of  chlorine  dioxide.  (Sand- 
PTT) 
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The  toxicity  of  diazinon  to  the  snail  Gillia  altilis,  a 
possible  indicator  species  for  environmental  pollu- 
tion, was  investigated.  For  96-h  static  exposures  to 
diazinon,  a  plot  of  the  mortality  data  between  15- 
85%  gave  an  LC50  value  of  40  micromolar  (11 
ppm).  This  value  is  considerably  less  than  the  value 
of  340  micromolar  (93  ppm)  obtained  for  a  4-h 
static  exposure,  indicating,  as  expected,  a  greater 
toxicity  with  increasing  exposure  time.  In  a  96-h 
static  renewal  bioassay  to  compensate  for  possible 
diazinon  losses  due  to  metabolism,  adsorption  and 
decomposition,  the  results  showed  an  increase  in 
toxicity  and  indicate  that  if  a  flow-through  system 
were  used,  the  96-h  LC50  value  would  be  lower 
than  that  reported  here.  The  present  LC50  values 
are  greater  than  those  reported  in  the  literature  for 
freshwater  fish,  which  have  been  shown  to  biocon- 
ccntrate  diazinon  at  5  to  10-fold  greater  levels  than 
snails.  Physiological  factors  which  might  account 
for  this  difference  include  exposed  surface  area/ 
body  weight  ratio,  differences  in  gill  surface  area 
and/or  flow  rate  over  the  gill  surface  area,  differ- 
ences in  the  amount  ingested  orally,  or  differences 
in  metabolism,  excretion  or  sites  of  action  of  dia- 
zinon once  absorbed.  (Sand-PTT) 
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The  acute  toxicity  of  10  heavy  metals  to  the  midge 
larva  Chironomus  tentans  was  investigated.  The 
EC50  values  indicated  that  Ag  and  Hg  were  the 
most  toxic  and  Ni  and  Co  the  least  toxic,  with  Ag 
and  Hg  having  relative  potency  ratios  of  6683  and 
2397  compared  to  Ni.  The  48-h  EC50  values 
showed  a  decreasing  rank  order  of  toxicity  as 
follows:  Ag>Hg>Cu>As>Cd>Zn>Cr>Pb 
>Co>Ni.  A  comparison  of  published  toxicity  se- 
quences of  heavy  metals  for  various  aquatic  ani- 
mals shows  similarities  between  sequences.  In  gen- 
eral, Ag,  Hg,  and  Cu  are  more  toxic  than  Fe,  Co, 
and  Ni.  The  position  of  a  metal  in  a  toxicity 
sequence  may  largely  depend  on  factors  such  as 
the  nature  of  salt  used  and  concentration  scale  to 
expressed  lethal  values.  The  variation  in  rank  order 
of  toxicity  may  also  be  related  to  the  physicochem- 
ical  properties,  e.g.  hardness,  of  the  test  water. 
(Sand-PTT) 
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The  drift  response  of  aquatic  invertebrates  to  gly- 
phosate contamination  from  an  aerial  application  to 
the  Carnation  Creek  watershed,  Vancouver  Island, 
British  Columbia,  was  investigated.  The  applica- 
tion of  glyphosate  on  or  adjacent  to  small  tributar- 
ies of  Carnation  Creek  did  not  result  in  undue 
disturbance  of  stream  invertebrates.  Drift  densities 
of  most  invertebrates  did  not  increase  in  response 
to  the  herbicide  application.  None  of  the  post- 
spray  mean  drift  values  for  total  invertebrate 
catches  were  significantly  higher  than  pre-spray 
values.  High  water  conditions  at  both  the  begin- 
ning and  end  of  the  sampling  period,  compared  to 
mid-period  discharges,  probably  accounted  for 
most  of  the  variations  in  drift  density.  The  drift 
response  of  two  particular  organisms,  Gammarus 
sp.  and  Paraleptophlebia  sp.,  may  suggest  a  slight 
and  ephemeral  glyphosate-induced  disturbance  in 
and  downstream  of  the  treatment  areas.  Post-spray 
drift  of  these  taxa  was  not  significantly  different 
from  pre-spray  levels,  but  a  measurable  alteration 
in  the  drift  patterns  of  these  two  genera  was  dem- 
onstrated. This  short-term  impact  study  has  thus 
shown  that  when  glyphosate  was  aerially  applied 
to  or  near  salmon  nursery  streams,  it  produced,  at 
most,  slight  and  ephemeral  drift  increases  in  stream 
invertebrates.  (Sand-PTT) 
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The  sensitivity  of  veligers  and  post-larvae  o 

clam,  Mercenaria  mercenana,  to  bis  tn-n-bul 

oxide  (TBT)  were  compared  to  determine  i 

and  sublethal  responses  during  8-day  expw 

This  interval  spans  the  duration  of  larval  dev 

ment  under  the  temperature  regime  used.  Fa) 

ing  exposure  to  10  microgram  TBT/L,  all 

post   larvae   were  dead  at  the  end  of  25 

survival  of  remaining  exposure  groups  (2.5-7. 

crogram/L)  was  between  40-50%.  The  data 

cate  an  LC50  value  within  the  range  of  1 

microgram/L  for  exposure  variations  of  25 

Compared  to  postlarvae,   mortality  of  clan 

ligers,  the  planktonic  larval  stages,  occurr 

lower  concentrations  and  after  shorter  dui 

exposure  to  TBT.  All  veligers  were  dead  by 

in  2.5,  5.0  and  7.5  microgram/L.  Those  in  1  n 

gram/L  displayed  very  little  mortality  relati 

controls  until  day  4;  by   day  7  all  were 

Veligers  exposed  to  0.6  microgram/L  had  mi 

similar  to  controls  until  day  8,  when  it  fell  to 

The  48-h  LC50  value  is  between  1-2.5  micro| 

L.  The  LC50  for  the  duration  of  the  deveto] 

is  less  than  0.6  microgram/L.  Growth  of  v« 

was  markedly  reduced  by  exposure  to  TBT. 

valve  length  of  controls  increased  from  101 I 

microns  in  8  days,  veligers  exposed  to  0.6  i 

gram/L  TBT,  the  only  concentration  wit! 

survival  for  the  duration  of  the  experimei 

creased  their  mean  valve  length  to  only  119 1 

ured  on  day  8).  These  results  indicate  that 

tonic  larval  stages  of  M.  mercenaria  are  thi 

most  affected  by  environmental  exposure  to 

Sand-PTT) 
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The  role  of  osmoregulation  in  pyrethroid  t 
to  fish,  and  the  relationship  between  residui 
in  fish  and  differential  toxicity  incurred  by  _c 
stressors,  were  investigated.  Median  lethai 
lerate  concentrations  for  all  water  hardness 
through  W4,  corresponding  to  6,  36,  156, 8 
mg/L  CaC03)  decreased  over  time.  The  . 
48-h  LC50's  for  Wl  were  significantly  great 
for  W4.  Throughout  the  test  period,  W2J 
W4  LC50  values  were  not  significantly  di 
Average  micromolar  Ca  levels  were  44,  1 
and  1395.  Regression  analysis  of  log  LC50, 
CaC03  indicated  that  hardness  was  sipi 
correlated  with  toxicity.  A  high  correlati 
also  found  with  log  LC50  and  log  micromc 
Residues  for  dead  fish  at  comparable  fen' 
exposure  concentrations  were  similar  arm 
hardnesses,  with  mean  values  ranging  froir 
398  ng/g.  Water  hardness  did  not  signi 
affect  residue  levels.  Net  uptake  rates  (resid 
centration/mean  time  to  mortality)  and  coi 
tion  factors  (residue  concentration/mean 
concentration)  were  also  not  affected  by  n 
Fenvalerate  residue  values  for  dead  and  si 
fish  from  hardness  tests  were  pooled  ser. 
There  was  no  significant  difference  in 
values  between  the  two  groups.  In  gen,e™' 
increased  with  salinity.  The  37-h  LC50  I 
SW  exposed  fish  was  significantly  less  tr 
and  25%  SW.  By  48-H  the  LC50  for  fish 
to  fenvalerate  in  33%  SW  was  significant! 
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r  m  25.  40,  and  12.5%  SW.  Residues  of 
e  in  dead  fish  for  12.5  SW  exposed  fish 
ificanily  greater  than  those  of  the  other 
lilies  In  summary,  fenvalerate  was  the 
:  in  the  softest  water  tested  (6  mg/L 
The  effect  was  not  the  result  of  lower 
es,  since  comparable  rates  were  observed 
Inesses.  In  salinity  trials,  fenvalerate  was 
:  at  the  approximate  isotonic  concentra- 
i  SW),  possibly  due  to  lower  levels  of 
latorv  enzymes  present  and  their  inhibi- 
ivalerate.  (Sand-PTT) 
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I  OF  FORMULATED  ETHYL  PAR- 
ON  FERTILIZATION  OF  THE  SEA 
PSEUDECHINUS    MAGELLANICUS 
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of    Environmental    Contamination    and 
;y  BECTA6,  Vol.  42,  No.  3,  p  367-374, 
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rs:  'Parathion,  *Insecticides,  *Water  poi- 
nts, 'Toxicity,  *Echinoderms,  'Fertiliza- 
itants.  Spawning,  Pseudechinus. 

t  of  formulated  ethyl  parathion  (EP)  on 
zation  of  P.  magellanicus  was  investigat- 

series  of  experiments,  differing  in  the 
ent  of  gametes  prior  to  fertilization,  were 
i:  A)  gametes  not  exposed  to  EP  prior  to 
m;  B)  eggs  exposed  to  EP  prior  to  fertil- 
ith  unexposed  sperm;  C)  unexposed  eggs 
with  previously  exposed  sperm;  and  D) 
m  and  eggs  exposed  to  EP  prior  to  insem- 
ercent  fertilization  fell  rapidly  in  all  four 
>.  Even  when  gametes  were  not  exposed 

insemination,  the  fertilization  rate  was 
)y  30%  when  fertilization  took  place  at  a 
grams/L  exposure.  When  gametes  were 
o  EP  prior  to  insemination,  the  fertiliza- 
was  drastically  reduced.  A  concentration 
:rograms/L  lowered  the  fertilization  rate 
then  both  eggs  and  sperm  were  previous- 
d.  Sperm  were  found  to  be  more  suscepti- 
:  toxic  effects  of  EP  than  eggs.  The  EC50 

for  series  C  (exposed  sperm)  was  signifi- 
wer  (50%)  than  the  EC50  for  series  B 

eggs).  Although  pretreatment  of  both 
yielded  the  highest  percentages  of  unferti- 
le the  exposure  of  sperm  only  to  high 
itions  of  EP  may  produce  similar  results 
obtained  by  pretreating  both  gametes  in 
ncentrations.  In  this  respect,  the  effect  of 
e  fertilization  rate  was  more  dose-depend- 
ierm  than  in  eggs.  Pretreatment  of  both 
resulted  in  an  EC50  90  times  lower  than 
eries  A.  Nevertheless,  a  50%  decrease  in 
ization  rate  occurred  in  series  A  exposed 
crograms/L  EP.  It  therefore  seems  that 
:entrations  of  EP  may  produce  a  harmful 
i  the  fertilization  even  when  spawning 
mchronously  in  aggregated  individuals,  in 
ise  gametes  would  only  be  exposed  to  the 

for  a  short  period  of  time  prior  to  fertil- 
Sand-PTT) 
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Jpta,  A.  K.  Mathur,  C.  Agarwal,  and  A. 

of  Environmental  Contamination  and 
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Pollutants,  Metabolism,  Inhibition. 

«l  of  linear  alkylbenzene  sulphonate  (LAS) 
and  gill  enzymes  of  Channa  punctatus  was 


investigated  in  vitro.  Acid  phosphatase  and  alka- 
line phosphatase  were  inhibited  in  both  tissues  at 
20  mg/L  LAS;  the  degree  of  inhibition  increased 
with  increasing  concentrations.  The  activity  of  glu- 
tamic oxaloacetic  transaminase  (GOT)  in  liver  was 
inhibited  at  10  mg/L  and  further  inhibition  was 
observed  at  higher  concentrations,  while  the 
enzyme  in  gills  was  inhibited  at  40  and  100  mg/L. 
Inhibition  of  glutamic  pyruvic  transaminase  activi- 
ty was  observed  at  40  and  100  mg/L  in  liver  and  at 
100  mg/L  in  gills.  Exposure  to  LAS  at  20,  40  and 
100  mg/L  caused  inhibition  of  glucose-6-phospha- 
tase  and  sorbitol  dehydrogenase,  while  5'-nucleo- 
tidase  was  inhibited  at  40  and  100  mg/L  in  both 
the  liver  and  gills.  The  inhibition  of  membrane- 
bound  enzymes  following  in  vitro  treatment  of 
LAS  indicates  that  even  low  concentrations  of 
surfactants  cause  cellular  damage  and  inhibit 
enzyme  activities.  The  wide  spectrum  of  enzyme 
inhibition  is  suggestive  of  the  disruptive  effect  of 
LAS  on  lysosomes,  plasma  membranes,  carbohy- 
drate metabolism  and  the  Krebs  cycle.  (Sand-PTT) 
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TIES, 
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ronmental Health  Sciences. 
J.  M.  Marcus,  and  G.  I.  Scott. 
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March  1989.  3  fig,  1  tab,  17  ref. 

Descriptors:  'Fuel,  'Bacteria,  'Coliforms, 
'Wastewater,  'Toxicity,  'Water  pollution  effects, 
Aromatic  compounds,  Phenols,  Pollutants. 

The  effects  of  the  water  soluble  fractions  (WSF)  of 
a  shale  diesel  fuel  mixture  (SDFM)  and  a  petrole- 
um diesel  fuel  mixture  (PDFM)  on  the  growth  of 
fecal  coliform  bacteria,  an  indicator  group  used  for 
testing  bacteriological  water  quality,  was  investi- 
gated. WSFs  from  the  SDFM  and  PDFM  were 
combined  with  portions  of  domestic  wastewater 
effluent  to  yield  percentage  (by  volume)  WSF 
mixtures  of  40,  20,  10,  and  1%.  Data  from  both 
growth  assays  and  toxicity  assays  suggested  that 
both  fuel  mixtures  affected  the  normal  densities  of 
fecal  coliforms.  The  PDFM  appeared  to  be  toxic 
to  the  bacteria  while  the  SDFM  appeared  to  pro- 
vide some  level  of  biostimulation  or  mediation 
against  toxicity  to  yield  higher  densities  than  the 
PDFM  and,  often,  the  control  culture.  While  the 
basic  chemical  characteristic  of  the  mixtures  sug- 
gests that  differences  in  phenol  content  as  a  per- 
cent of  total  organic  carbon  may  be  a  factor,  the 
much  larger  total  organic  carbon  content  of  the 
SDFM  and  its  known  higher  level  of  aromatics 
probably  play  an  important  role.  The  release  of 
substances  similar  to  the  SDFM  into  the  environ- 
ment from  synfuel  conversion  plants  may  thus 
stimulate  bacterial  growth  over  natural  levels, 
giving  a  erroneous  indication  of  the  introduction  of 
fresh  fecal  material  into  the  environment.  The  data 
also  suggest  that  discharges  of  synthetic  shale  fuels 
may  have  a  greater  impact  on  natural  fecal  coli- 
form densities  than  their  conventional  petroleum 
analogs.  (Sand-PTT) 
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March  1989.  6  fig,  1  tab,  9  ref. 

Descriptors:  'Inhibition,  'Wastewater,  'Dyes,  'Bi- 
ological wastewater  treatment,  'Bacillus,  'Toxici- 
ty, DNA,  Auramine  O,  Methyl  violet,  Crystal 
violet,  Pyronine  G,  Rhodamine  B,  Acridine 
orange,  Phosphine  E,  Safranine  T,  Capri  blue, 
Methylene  blue. 

The  presence  in  wastewater  of  dyes  which  are 
toxic  to  microbes  may  affect  the  efficiency  of 
biological  wastewater  treatment.  In  this  study,  the 


adsorption  isotherms  of  basic  dyes  to  Bacillus  sub- 
tilis  cells,  the  effect  of  these  dyes  on  the  melting 
temperature  of  DNA  and  their  mutagenicity  to  B. 
subtilis,  and  the  correlation  between  these  values 
and  cell  growth  inhibition  were  investigated.  The 
following  dyes  were  studied:  auramine  O,  methyl 
violet,  crystal  violet,  pyronine  G,  rhodamine  B, 
acridine  orange  NS,  phosphine  E,  safranine  T, 
capri  blue,  and  methylene  blue.  The  increase  in  the 
melting  temperature  of  DNA  with  the  addition  of 
the  dyes  suggests  that  these  dyes  inhibit  DNA 
synthesis  and  subsequently  inhibit  the  growth  of  B. 
subtilis  by  stabilizing  the  double  helix.  It  is  suggest- 
ed that  the  addition  of  negatively  charged  com- 
pounds, e.g.  polyelectrolytes,  may  be  useful  in 
preventing  the  toxicity  to  microbes  during 
wastewater  treatment.  (Sand-PTT) 
W89-08026 


CHANGES  IN  THE  POPULATION  DYNAMICS 
OF  GAMMARUS  TIGRINUS  SEXTON  (CRUS- 
TACEA: AMPHIPODA)  AS  EXPRESSION  OF 
SUBLETHAL  EFFECTS  BY  RECIPROCAL 
INTERACTIONS  OF  TEMPERATURE  AND 
CADMIUM  ENRICHED  FOOD  (DIE  VERAN- 
DERUNG  POPULATIONSDYNAMISCHER  PA- 
RAMETER BEI  GAMMARUS  TIGRINUS 
SEXTON  (CRUSTACEA:  AMPHIPODA)  ALS 
AUSDRUCK  SUBLETALER  EFFEKTE  DURCH 
DIE  WECHSELWIRKUNG  VON  TEMPERA- 
TUR  UND  CADMIUM-KONTAMINIERTEM 
FUTTER), 

Bremen  Univ.  (Germany,  F.R.).  Fachbereich  2  - 
Studiengang  Biologic 
E.  Hackstein. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  73,  No.  2,  p  213-227,  1988.  3  fig,  7 
tab,  16  ref.  English  summary. 

Descriptors:  'Sublethal  effects,  'Temperature  ef- 
fects, 'Synergistic  effects,  'Amphipods,  *Gam- 
marus,  'Population  dynamics,  'Cadmium,  'Toxici- 
ty, Water  temperature,  Thermal  stress,  Water  pol- 
lution effects. 

The  population  dynamics  of  Gammarus  tigrinus 
were  studied  in  a  flow-through  system  under  semi- 
natural  conditions  over  a  period  of  9  months.  Ele- 
vated temperatures  and  Cd-enriched  food  alter  life- 
span of  generations,  growth  rate,  number  of  indi- 
viduals and  time  to  reach  maturity,  even  before 
elevated  Cd  concentrations  can  be  detected  in  the 
animals.  Reciprocal  interactions  of  Cd  intake  via 
food  and/or  water  can  be  modified  by  the  experi- 
mental design,  because  it  depends  on  the  age  of  the 
experimental  animals,  on  the  Cd  concentration  and 
on  the  temperature  regime  with  constant  or  cyclic 
conditions.  (Author's  abstract) 
W89-08032 


TOXIN  PROFILES  OF  VIBRIO  CHOLERAE 
NON-Ol  FROM  ENVIRONMENTAL  SOURCES 
IN  CALCUTTA,  INDIA, 

National   Inst,   of  Cholera  and  Enteric  Diseases, 

Calcutta  (India). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08041 


ACUTE  COPPER  AND  CUPRIC  ION  TOXICI- 
TY IN  AN  ESTUARINE  MICROBIAL  COMMU- 
NITY, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy- 

R.  B.  Jonas. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  1,  p  43-49,  January  1989.  3 
fig,  3  tab,  46  ref. 

Descriptors:  'Copper,  'Toxicity,  'Estuarine  envi- 
ronment, 'Bacteria,  Microbiological  studies,  Popu- 
lation density,  Cations,  Metabolism,  Species  com- 
position. 

An  acute  investigation  was  undertaken  to  assess 
quantitatively  the  responses  of  salt  marsh-estuarine, 
heterotrophic  microbial  communities  to  acute  low- 
level  copper  and  cupric  ion  stress.  Copper  was 
found  to  be  acutely  toxic  to  the  estuarine  microbial 
community  of  Middle  Marshes,  NC.  Under  ambi- 
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ent  water  quality  conditions,  10  micrograms  of 
added  total  copper  (Cu(II))/liter  reduced  the  CFU 
bacterial  abundance  by  up  to  60%  and  inhibited 
the  amino  acid  turnover  rate  (AATR)  by  as  much 
as  30%.  Copper  toxicity,  however,  was  a  quantita- 
tive function  of  free  cupric  ion  (Cu(2  +  ))  activity 
that  was  not  directly  related  to  Cu(II)  or  ligand- 
bound  copper.  By  using  a  nitrilotriacetic  acid- 
cupric  ion  buffer  to  control  pCu  (-log  Cu(2  +  ) 
activity),  it  was  found  that  an  in  situ  pCu  of  10.1 
was  bactericidal,  reducing  the  CFU  by  60%,  but 
inhibiting  the  AATR  by  only  about  10%.  A  bacte- 
rial bioassay  that  was  used  to  estimate  the  pCu  in 
Cu(II)-treated  Middle  Marshes  samples  indicated 
that  less  than  0.5%  of  added  Cu(II)  was  in  the  free 
cupric  ion  form.  Asymptotic  response  curves  sug- 
gest that  some  degree  of  copper  resistance  exists  in 
this  community.  At  pCu  of  8,  more  than  2  orders 
of  magnitude  above  the  minimum  inhibitory  level, 
the  CFU  was  still  5  to  10%  and  the  AATR  was 
about  3%  of  the  control  values.  (Author's  abstract) 
W89-08059 


PERIPHYTON  OF  LAKE  PYHAJARVI  (KARE- 
LIA), 

Joensuu  Univ.  (Finland).  Karelian  Inst. 
J.  Merilainen,  H.  Kokko,  and  A.  Jarvinen. 
Finnish  Fisheries  Research  FNFRAK,  Vol.  8,  p 
20-26,  1987.  4  fig,  1  tab,  7  ref. 

Descriptors:  "Lake  Pyhajarvi,  'Finland,  'Benthos, 
'Phytoplankton,  'Macrophytes,  'Eutrophication, 
Plankton,  Trophic  level,  Oligotrophy,  Meso- 
trophy,  Diatoms,  Chrysophyta,  Water  pollution. 

The  periphyton,  phytoplankton,  and  macrophyte 
vegetation  were  studied  in  Summer  1981  in  Lake 
Pyhajarvi,  located  in  Finland  and  partly  in  the 
USSR.  The  periphyton  was  dominated  by  oligo- 
trophy-indicating  Diatomophyceae  in  the  Soviet 
Zone,  and  by  mesotrophy-indicating  or  oligo- 
trophy-indicating  Chlorophyceae  in  the  Finnish 
Zone.  The  phytoplankton  data  accorded  with  the 
impression  given  by  the  periphyton  records, 
though  the  range  was  lower.  The  macrophyte 
vegetation  suggested  marked  eutrophy  near  local 
loading  points.  The  results  suggest  that  the  eutro- 
phicating  effect  of  anthropogenic  discharges  to  the 
Finnish  Zone  may  extend  to  the  almost  unloaded 
Soviet  Zone.  (Author's  abstract) 
W89-08083 


MACROZOOBENTHOS  OF  LAKE  PYHA- 
JARVI (KARELIA), 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Biology. 
L.  Paasivirta. 

Finnish  Fisheries  Research  FNFRAK,  Vol.  8,  p 
27-37,  1987.  2  fig,  7  tab,  5  ref. 

Descriptors:  'Benthic  fauna,  'Lake  Pyhajarvi,  Fin- 
land, *Fish  farming,  'Water  pollution  effects,  *Eu- 
trophication,  Sampling,  Midges,  Biomass,  Trophic 
level,  Mesotrophy,  Aquatic  insects. 

Quantitative  benthic  samples  were  taken  in  Lake 
Pyhajarvi,  located  in  the  provinces  of  North  Kare- 
lia and  Kymi,  Finland,  and  partly  in  the  Karelian 
ASSR,  USSR.  Nine  areas  were  sampled  at  depths 
of  5-26  m  in  May  1984.  In  addition,  the  effect  of  a 
fish  farm  was  assessed  by  benthic  sampling  at  10 
stations  in  September  1984.  Altogether,  87  taxa 
were  found,  including  42  chironomid  species.  The 
organic  biomasses  of  the  macrozoobenthos,  ex- 
pressed as  ash-free  dry  weight  (ODW),  ranged 
from  0.2  to  0.9  g/sq  m  at  5  m  depth,  from  0.1  to 
0.26  g/sq  m  at  9-15  depth,  and  from  0.03  to  0.05  g/ 
sq  m  at  the  deepest  points  (25-26  m).  The  highest 
value  was  found  at  5  m  depth  near  the  fish  farm, 
but  the  value  for  10  m  depth  in  the  same  area  did 
not  differ  significantly  from  those  for  other  areas. 
Eutrophy-indicating  species,  such  as  Chironomus 
anthracinus  and  Chironomus  plumosus,  were  found 
only  near  the  fish  farm  and  in  the  polyhumous 
Lake  Atasko.  The  Benthic  Quality  Index  (BQI), 
which  is  based  on  the  proportional  abundances  of 
certain  profundal  chironomid  larvae,  was  lowest  in 
Lake  Atasko,  indicating  mild  eutrophy,  and  near 
the  fish  farm,  indicating  mesotrophy.  The  BQI 
values  are  compared  with  those  for  some  other 
large  Finnish  lakes  (Author's  abstract) 
W89-08084 


ROLE    OF    FISH    STUDIES    IN    ESTUARINE 
POLLUTION  ASSESSMENT, 

Forth     River     Purification     Board,     Queensferry 

(Scotland).  Tidal  Waters  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08092 


BEAM  TRAWL  SURVEYS  AS  A  MONITORING 
TOOL  IN  POLLUTED  ESTUARIES  IN  NORTH- 
EAST ENGLAND, 

Northumbrian  Water  Authority,  Gosforth  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W89-08094 


COMPARATIVE  ANALYSIS  OF  THE  EFFECT 
OF  A  POWER  STATION  AND  OF  SMALL- 
MESH  FISHERIES  ON  THE  JUVENILE  POPU- 
LATIONS OF  SMELT  AND  FLOUNDER  IN 
THE  LOIRE  ESTUARY:  PRESENTATION  OF 
METHODS, 

Nantes  Univ.  (France).  Lab.  de  Biologie  Marine. 
For  primary  bibliographic  entry  see  Field  6G. 
W89-08104 


MOVEMENT  OF  ATLANTIC  SALMON, 
SALMO  SALAR  L.,  INTO  THE  RIVER  USK, 
SOUTH  WALES,  IN  RELATION  TO  WATER 
QUALITY, 

Welsh  Water  Authority,  Gwent.  Fisheries  Techni- 
cal Unit. 

For  primary  bibliographic  entry  see  Field  81. 
W89-08105 


IMPACT  OF  A  NUCLEAR  POWER  PLANT  ON 
PRIMARY  PRODUCTION  AND  BACTERIAL 
HETEROTROPHIC  ACTIVITY  IN  THE  RIVER 
MEUSE  AT  TIHANGE  (BELGIUM), 

Universite  Libre  de  Bruxelles  (Belgium).  Groupe 

de  Microbiologic  des  Milieux  Aquatiques. 

P.  Servais,  and  G.  Billen. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114, 

No.  3,  p  415-429,  January  1989.  9  fig,  1  tab,  30  ref. 

Descriptors:  'Heterotrophic  bacteria,  'Belgium, 
'Rivers,  'Power  plants,  'Primary  productivity, 
'Water  pollution  effects,  'Nuclear  powerplants, 
'Thermal  pollution,  Bacteria,  Stream  biota,  Eco- 
systems, Aquatic  populations,  Photosynthesis, 
Temperature  effects. 

A  PWR  nuclear  power  plant  at  Tihange  (Belgium) 
causes  a  2-3  C  temperature  increase  of  the  river 
Meuse.  The  impact  on  primary  production,  meas- 
ured by  14C-bicarbonate  incorporation,  and  on 
bacterial  production,  measured  by  tritiated  thymi- 
dine incorporation,  has  been  studied.  For  the  latter, 
and  increase  of  activity  from  upstream  to  down- 
stream from  the  power  plant  has  been  observed;  a 
similar  increase  occurred  for  primary  production 
during  a  large  part  of  the  year,  but  during  summer 
and  sometimes  in  autumn  an  important  inhibition 
of  photosynthesis  is  observed.  The  relative  role  of 
direct  thermal  effects,  indirect  thermal  or  non- 
thermal effects  in  explaining  these  observations  is 
discussed.  The  overall  impact  of  the  power  plant 
on  the  microbial  communities  of  the  river  is  an 
increase  of  both  autotrophic  and  heterotrophic  ac- 
tivities in  winter.  In  the  summer,  the  impact  of  the 
power  plant  is  likely  to  significantly  affect  the 
oxygen  budget  of  the  river.  (Author's  abstract) 
W89-08156 


INFLUENCE  OF  THE  SEWAGE  DRAINAGE 
FROM  BASRAH  CITY  ON  THE  PHYTO- 
PLANKTON AND  RELATED  NUTRIENTS  IN 
THE  SHATT  AL-ARAB  ESTUARY,  IRAQ, 

Baghdad  Univ.  (Iraq).  Dept.  of  Biology. 

H.  A.  Al-Saadi,  R.  A.  M.  Hadi,  U.  Schiewer,  and 

A.  H.  AI-Mousawi. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   114, 

No.  3,  p  443-452,  January  1989.  2  fig,  3  tab,  22  ref. 

Descriptors:  'Estuaries,  'Water  pollution  effects, 
'Phytoplankton,  'Nutrients,  'Wastewater  disposal, 
•Iraq,  Aquatic  populations,  Aquatic  animals, 
Aquatic  productivity,  Growth  rates,  Nitrogen, 
Urban  runoff. 


The  potential  productivity  and  growth  pot* 
Shatt  al-Arab  estuary  were  determined  all 
lected  stations,  up  and  downstream  from] 
city  centre,   Iraq,  during  spring   1985 
These  biological  parameters  were  used  i 
tion  of  the  influence  of  the  city  drain 
estuary.   Physico-chemical  parameters 
nutrients  were  measured.  The  phytopls 
ulation  from  both  stations  have  an  identical 
potential.  Significant  correlations  were  fol 
tween  some  studied  parameters  and  the  tid- 
the  assimilation  number  show  no  correlatio 
tide  and  to  the  sampling  time.  Simultaneo 
tion  of  nitrogen  and  phosphorus  to  the  cul 
both  stations  caused  a  great  increase  of  I 
(Author's  abstract) 
W89-08158 


TOXICITY  OF  ZINC  TO  THE  MARINE 
POD  TISBE  HOLOTHURIAE;  THE  I 
TANCE  OF  THE  FOOD  FACTOR, 

Athens    Univ.    (Greece).    Zoological    Li 

Museum. 

G.  Verriopoulos,  and  M.  Moraitou- 

Apostolopoulou. 

Archiv  fuer  Hydrobiologie  AHYBA4,  V 

No.  3,  p  457-463,  January  1989.  1  fig,  1  tab 

Descriptors:  'Water  pollution  effects,  *1 
'Zinc,  'Copepods,  'Food,  'Growth  stages 
ty,  Aquatic  animals,  Mortality,  Morbidity. 

The  acute  toxicity  of  zinc  (in  the  form  of 
7H20)  to  different  life  stages  of  the  marir 
pod  Tisbe  holothuriae  was  tested.  The  mo 
tive  life  stage  of  Tisbe  was  the  copepod 
(LC50  48  h  =  0.421  ppm  Zn).  A  signifi 
crease  of  resistance  to  zinc  was  demonsti 
the  adult  female  (LC50  48  h  =  1.150  p| 
The  two  reproductive  stages  of  Tisbe  havi 
an  increase  of  their  sensitivity  to  Zn  a 
with  the  adult  females  (LC50  48  h  of  fema 
ovigerous  bands  =  0.783  ppm  Zn;  LC50 
females  with  egg  sacs  =  0.713  ppm  Zn 
indications  on  the  importance  of  food  as 
influencing  the  impact  came  from  the  exp 
where  the  experimental  animals  were  fe« 
fed  with  Ulva  showed  a  greater  resistance 
than  starved  individuals.  Non-exposed  ani: 
with  zinc-contaminated  Ulva  presented  a 
analogous  response  to  the  exposure  cone* 
of  Ulva  in  terms  of  mortality.  (Author's  j 
W89-08160 


PATTERN  AND  PROCESS  IN  LOW-' 
ACID  STREAMS, 

University   of  East   Anglia,   Norwich  (E 
School  of  Biological  Sciences. 
C.  R.  Townsend,  and  A.  G.  Hildrew. 
Internationale  Vereinigung  fuer  Theoretis 
Angewandte         Limnologie.         Verhar 
IVTLAP,  Vol.  23,  No.  3,  p  1267-1271, 
1988.  3  fig,  13  ref. 

Descriptors:  'Acid  rain  effects,  *Macrc 
brates,  'Food  habits,  'Acid  streams,  '1 
Ashdown  Forest,  Fish,  Animal  behavior, 
tion,  Aluminum,  Hydrogen  ion  concentral 
composing  organic  matter,  Ecosystems,  Li 

Previous  descriptive  work  in  the  Id 
streams  of  the  Ashdown  Forest  in  south( 
land  indicated  that  the  relative  numerica 
tance  of  shredders  declines  downstream, 
that  of  grazer-scrapers  increases.  The  abum 
large  invertebrate  predators,  particularly 
the  net-spinning  caddis,  is  greater  in  the 
headwaters.  Hypotheses  to  explain  these 
were  examined.  The  streams  studied  ai 
stony  and  softwater,  and  drain  an  area  of  i 
sandstone  with  a  vegetation  of  woodland 
permanent  pasture,  and  some  arable  U 
Brown  trout  and  other  fish  are  absent  ) 
most  acid  upstream  sites  of  low  pH  < 
aluminum  concentrations.  However,  thtf 
mental  results  do  not  suggest  that  size) 
predation  is  responsible  for  a  downstream 
in  shredders.  On  the  other  hand,  the  rel 
portance  of  shredders  is  well  matched' 
downstream   reduction  in  the  availability 
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The  hypothesis  that  the  persistence  of 
r  in  acid  streams  is  due  to  disruption  of 
isilion  is  not  supported.  Upstream  sites, 
uedders  are  most  abundant,  are  character- 
loaf  cover  that  is  extensive  both  in  space 
:.  The  higher  litter  standing  crop  in  up- 
iies  is  more  closely  related  to  their  physi- 
re  than  to  stream  chemistry.  The  proposi- 
the  contribution  of  shredders  to  the  inver- 
;ommunities  in  these  streams  is  related  to 
ources  remains  sustainable.  Delta  13C  of 
rates  from  five  sites  varied  from  -18.8  ppt 
ppt.  Animals  (whether  herbivore/detri- 
carnivores)  from  the  most  upland,  acidic 
delta  13C  values  in  the  region  of  -27  ppt, 
g  that  their  food  resources  were  mainly  of 
il  origin.  Animals  from  sites  farther  down- 
jxhibited  more  variation  in  food  source, 
ral  had  values  more  negative  than  -30  ppt, 
g  reliance  on  organic  matter  of  aquatic 
t  appears  that  strongly  acid  streams  have 
illy  impoverished  organic  layers,  and  this 
•ount  for  the  relative  scarcity  of  inverte- 
normally  described  as  grazer-scrapers. 
ter-PTT) 
72 


IC  HYPHOMYCETES  IN  AN  ACIDI- 
\ND    LIMED    HUMIC    STREAM    IN 

N, 

Ulison  Univ.,  Sackville  (New  Brunswick). 
Biology. 

cher.  and  R.  C.  Petersen, 
onale  Vereinigung  fuer  Theoretische  und 
ndte         Limnologie.  Verhandlungen 

P,  Vol.  23,  No.  3,  p  1279-1286,  October 
ig,  2  tab,  19  ref. 

ors:  'Aquatic  fungi,  *Sweden,  *Acid 
•Liming,  *Acid  rain  effects,  Seasonal  vari- 
/ater  pollution  effects,  Humic  acids,  Hy- 
etes. 

hyphomycetes  are  the  dominant  microbial 
wolved  in  the  conditioning  of  leaves  for 
'  consumption.  These  fungi  generally 
ightly  acid  to  neutral  streams.  The  present 
>mpared  the  number  of  aquatic  hyphomy- 
icies  occurring  in  two  humic  streams  in 

both  exposed  to  acid  precipitation  and 
ted  with  lime.  Two  locations  in  the  Fyl- 
ated  15  km  below  lime  addition  and  two 
s  on  the  Assman  were  examined.  The  com- 

of  the  fungal  flora  was  determined  by 
ig  foam  samples.  A  total  of  55  species  were 
i  the  24  samples  over  the  6-mo  period  (47 
he  Assman,  50  spp.  in  the  Fyllean).  There 
overall  85%  community  similarity  between 
ies  found  in  the  Assman  and  those  in  the 

The  number  of  species  in  both  streams 

in  July,  reached  a  maximum  in  October 
.ember,  and  decreased  again  in  December, 
erences  between  the  two  streams  appears 
le  except  for  a  tendency  for  the  limed 
to  have  more  species  occurring  more  fre- 

That  the  hyphomycete  communities 
x  similar  was  not  unexpected  because  the 
1  characteristics  of  the  two  streams  were 
nilar  during  the  study  period.  The  much 
"astic  chemical  fluctuations  during  spring 
ily  have  little  lasting  effect  on  stream 
immunities,  either  because  they  do  not 
=  fungal  activity  or  because  the  fungi  re- 
uickly  from  any  damage.  This  indicates  a 

le  ability  to  resist   stream   acidification. 
ter-PTT) 
P4 


RY  PRODUCTION  IN  THE  RIVER 
•  (BELGIUM), 

>  Universitaires  Notre-Dame   de   la   Paix, 
Belgium).  Dept.  of  Biology, 
scy,  E.  Everbecq,  and  J.  W.  Smitz. 
lonale  Vereinigung  fuer  Theoretische  und 
Limnologie.  Verhandlungen 

P.  Vol.  23,  No.  3,  p  1287-1293,  October 
fig,  2  tab,  24  ref. 

tors:  'Water  pollution  effects,  'Primary 
'°n.  'River  Meuse,  'Belgium,  Dissolved 
■uspended  solids.  Nitrates,  Nitrites,  Ammo- 


nia, Phosphorus,  Ions,  Transparency,  Seasonal  var- 
iation, Organic  matter,  Chlorophyll  a,  Phytoplank- 
ton,  Biomass,  Primary  production. 

Two  sites  in  the  River  Meuse  were  examined:  (1) 
one  reach  from  the  upper  part  of  the  river  that  is 
relatively  unpolluted;  and  (2)  a  downstream  reach 
that  is  affected  by  diverse  urban  and  industrial 
pollution.  The  main  observed  changes  in  water 
quality  were:  (1)  an  increase  in  pollution  and  eu- 
trophication  going  downstream,  evidenced  by  a 
greater  concentration  of  dissolved  organic  carbon 
(DOC),  a  larger  range  of  variation  of  dissolved 
oxygen  concentration  and  large  concentrations  of 
ammonia,  nitrite,  and  phosphorus;  (2)  an  increase 
in  conductivity  going  downstream,  with  changes 
mainly  in  the  ions  sodium,  chloride,  and  sulfate;  (3) 
a  decrease  in  water  transparency  in  the  down- 
stream direction,  largely  due  to  fine  suspended 
materials  released  by  quarries  or  due  to  resuspen- 
sion  of  bottom  sediments.  Inorganic  N  and  FRLP 
do  not  exhibit  large  seasonal  variations  and  are 
never  depleted  in  any  part  of  the  river;  this  indi- 
cates that  they  are  not  limiting  factors  for  phyto- 
plankton  growth.  The  phytoplankton  biomass  ex- 
hibits strong  seasonal  variations,  with  low  values  in 
winter  (about  3  mg  chlorophyll  a/cu  m)  and  the 
highest  values  in  summer  or  autumn  (90  and  121.5 
mg  chlorophyll  a/  cu  m  in  1983.  The  profiles  of 
primary  production  are  very  similar  to  the  biomass 
profiles.  The  annual  production  was  computed 
from  simulations  of  production  throughout  the 
year  1983.  The  value  for  the  upper  Belgian  Meuse 
is  590  g  C/sq  m/yr  vs  314  g/sq  m/yr  for  the  lower 
part.  (Rochester-PTT) 
W89-08175 


SEASONAL  CHANGES  OF  SOME  PHYSIO- 
LOGICAL AND  STRUCTURAL  PARAMETERS 
IN  THE  SEDIMENTS  OF  AN  ORGANICALLY 
POLLUTED  STREAM, 

Universite  de  Savoie,   Chambery  (France).   Lab. 

d'Ecologie. 

D.  Fontvielle,  and  B.  Cazelles. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte         Limnologie.         Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p   1306-1312,  October 

1988.  1  fig,  3  tab,  7  ref. 

Descriptors:  'Self-purification,  'Water  pollution 
effects,  'Feedlots,  'Macroinvertebrates,  'Bioindi- 
cators,  Biomass,  Species  diversity,  Organic  matter, 
Decomposition,  Seasonal  variation,  Pigs,  Agricul- 
tural runoff. 

Study  was  conducted  to  improve  understanding  of 
the  mechanisms  of  self-purification  of  river  water 
by  providing  more  information  on  the  variations  of 
some  of  the  structural  and  physiological  character- 
istics of  biotic  communities  in  relation  to  natural 
seasonal  changes  in  environmental  conditions  and 
spatial  variations  in  the  river  connected  to  self- 
purification.  The  study  was  conducted  on  the 
River  Albenche  (France),  a  small  stream  (2  m 
wide,  0.2  m  deep,  7  km  long),  which  receives 
wastes  of  a  pigsty  (1200  pigs).  Four  stations,  rang- 
ing from  100  m  downstream  from  the  pigsty  to 
3500  m  downstream,  were  established.  Parameters 
monitored  during  the  study  were  flow  rate,  tem- 
perature, total  organic  carbon,  DNA,  biomass  of 
macroinvertebrates,  Shannon-Weaver  diversity 
index,  and  carbon  dioxide  production.  The  energy 
supplied  by  the  pigsty  was  not  sufficient  to  support 
an  even  development  of  the  biological  communi- 
ties throughout  the  year.  The  biomass  of  macroin- 
vertebrates, and  to  a  lesser  extent  the  C02  produc- 
tion, appeared  to  discriminate  between  stations 
more  effectively  than  the  biomass  of  macroinverte- 
brates. Estimated  decomposition  rates  (C02  pro- 
duction relative  to  total  organic  carbon  load)  was 
always  greater  at  the  downstream  stations  and  the 
amplitude  of  the  variation  in  daily  decomposition 
rate  was  twice  as  great  at  the  station  farthest  from 
the  pigsty.  The  present  study  showed  that  the 
efficiency  of  metabolism  is  periodically  limited  by 
some  modifications  in  the  environmental  condi- 
tions in  the  sediments,  which  lead  to  changes  in  the 
metabolic  strategies  of  the  biocenosis.  Thus,  it  ap- 
pears possible  that  the  main  contribution  of  the 
biological  parameters  to  self-purification  is  to  be 
found  elsewhere,  either  in  CH4  production  or  in 
release  of  biomass  to  the  overlying  water  or  to  the 
atmosphere.  (Rochester-PTT) 


Effects  Of  Pollution — Group  5C 
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LONG-TIME  CHEMICAL  OBSERVATION  OF 
FIFTEEN  MOUNTAIN  STREAMS  IN  CEN- 
TRAL EUROPE, 

Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Zoologie. 
R.  Rupprecht. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1313-1319,  October 
1988.  3  fig,  15  ref. 

Descriptors:  'Mountain  streams,  'Chemical  prop- 
erties, 'Water  quality,  'Acid  rain  effects,  'Runoff, 
'Germany,  Taunus  Mountains,  Hydrogen  ion  con- 
centration, Acidification,  Water  analysis,  Streams, 
Drought,  Chlorides,  Iron,  Sulfates,  Conductivity. 

Some  of  the  less  polluted  brooks  of  the  Taunus 
Mountains  (W.  Germany)  were  studied  using 
German  Standard  Methods  for  physical  and  chem- 
ical parameters.  Fifteen  brooks  were  studied  for  10 
yr;  three  other  brooks  were  studied  in  addition  in 
1985.  Discharge  and  precipitation  were  correlated 
and  numerous  chemical  constituent  concentrations 
were  correlated  with  discharge.  The  thin  soil  layer 
has  limited  capacity  for  holding  water  and  is  quick- 
ly exhausted  in  dry  periods.  No  important  contri- 
bution is  made  by  ground  water.  The  chemical 
qualities  of  the  water  are  determined  largely  by  the 
nature  of  the  soil  through  which  the  precipitation 
passes  and  the  nature  of  the  brook  bed.  When  there 
is  jess  surface  water,  the  water  seeping  through  the 
soil  will  have  greater  conductivity  (autumn  maxi- 
mum). The  Taunus  is  unusual  among  similar  areas 
in  that  the  discharge  minima  come  in  autumn  and 
not  in  summer.  Comparison  with  early  measure- 
ments from  the  Urselbach  shows  that  the  pH  value 
has  fallen  by  about  0.4  units  since  1954,  and  the 
acid  capacity  also  fell  from  0.19  to  0.17  mo/cu  m. 
In  this  period  the  total  iron  increased  from  0.09  to 
0.23  mg/1,  chloride  increased  from  5.8  to  21.8  mg/ 
1,  and  sulfate  increased  from  1-2  mg/1  to  4.04  mg/1. 
(Rochester-PTT) 
W89-08179 


NATURAL  EPILITHIC  ALGAL  COMMUNI- 
TIES IN  FAST-FLOWING  MOUNTAIN 
STREAMS  AND  RIVERS  AND  SOME  MAN- 
INDUCED  CHANGES, 

Innsbruck  Univ.  (Austria).  Botanisches  Inst. 

E.  Rott,  and  P.  Pfister. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p   1320-1324,  October 

1988.  3  tab,  13  ref. 

Descriptors:  'Mountain  streams,  'Austria,  'Algae, 
'Water  pollution  effects,  Selective  withdrawal, 
Species  diversity,  Nutrients,  Ecological  distribu- 
tion, Cyanophyta,  Chlorophyta,  Diatoms,  Rhodo- 
phyta,  Chrysophyta,  Xanthophyta,  Wastewater 
disposal,  Hydrography,  Water  analysis,  Chemical 
properties,  Comparison  studies. 

The  algal  communities  of  relatively  unmodified 
streams  and  rivers  were  compared  with  those  of 
rivers  influenced  by  man.  Four  mountain  streams 
in  the  Tyrolean  Alps  and  three  lowland  rivers  of 
the  Eastern  Alps  were  the  study  areas.  Hydro- 
graphic  and  physical  and  chemical  data  for  these 
streams  also  are  reported.  The  epilithic  algae  of  the 
seven  streams  and  rivers  comprised  104  frequent 
species;  most  belonged  to  Cyanophyceae  (44)  and 
Diatomophyceae  (40),  with  lesser  numbers  of 
Chlorophyceae  (11),  Rhodophyceae  (5),  Chryso- 
phyceae  (2),  and  Xanthophyceae.  Seven  life  forms 
of  algae  were  recognized.  The  altitudinal  differ- 
ences in  algal  communities  within  the  natural  sec- 
tions of  the  investigated  streams  showed  at  least 
three  distinct  zones:  (1)  an  upper  zone  of  crust- 
forming  blue-green  algae,  (2)  a  lower  zone  charac- 
terized by  the  occurrence  of  Lemanea  fluviatilis, 
and  (3)  a  zone  characterized  by  Cladophora  glo- 
merata.  Within  the  nutrient-limited  systems,  water 
abstraction  and  nutrient  increase  due  to 
wastewater  input  had  similar  effects.  Species  diver- 
sity decreased.  Some  species  that  are  highly  adapt- 
ed to  nutrient-poor  fast-flowing  conditions  (e.g., 
Cnamaesiphon      starmachii)      disappeared      first, 
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Group  5C— Effects  Of  Pollution 

whereas  the  abundance  of  some  other  species  (e.g., 
Oscillatoria  limosa,  Pleurocapsa  minor)  increased. 
Lemanea  was  limited  in  one  mountain  river  by 
heavy  local  wastewater  input  and  in  another  case 
by  drastic  reduction  in  flow  caused  by  water  ab- 
straction. In  one  of  the  lowland  streams, 
wastewater  input  caused  the  local  limitation  of 
biogenic  carbonate  deposition  by  epi-endolithic 
blue-green  algae  and  in  another  lowland  stream 
heavy  wastewater  discharge  from  paper  mills 
caused  a  reduction  in  species  diversity  and  a 
change  from  autotrophic  to  heterotrophic  domi- 
nance of  epilithic  communities.  (Rochester-PTT) 
W89-08180 


nity  changes  associated  w'th  pollution  shifted  up 
downstream  according  to  the  incidence  of  seasonal 
rainfall.  A  diverse  benthos  became  established 
when  the  river  was  flushed  out  during  summer. 
The  annual  thermal  range  suitable  for  growth  is 
large  in  Hong  Kong  freshwaters,  but  relatively 
low  winter  temperatures  could  influence  growth 
and  life  cycle  events.  A  clear  role  of  temperature 
in  life  history  of  several  members  of  the  freshwater 
benthos  (snails,  shrimps,  and  insects).  More  needs 
to  be  known  about  the  life  histories  of  many  spe- 
cies before  apparent  associations  with  temperature 
can  be  more  firmly  established.  (Rochester-PTT) 
W89-08187 
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SEASONAL  CHANGES  IN  PARTICULATE  OR- 
GANIC CARBON  AND  NITROGEN  IN  THE 
RIVER  AND  DRAINAGE  CHANNELS  OF  THE 
EBRO  DELTA  (N.E.  SPAIN), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

N.  Prat,  I.  Munoz,  J.  Camp,  F.  A.  Comin,  and  J.  R. 

Lucena. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1344-1349,  October 

1988.   5  fig,   6  ref.   CAYCIT  Contract  AC1684. 

Descriptors:  'Agricultural  runoff,  *Plankton,  *Es- 
tuarine  environment,  'Rivers,  *Eutrophication, 
♦Plankton,  "Organic  matter,  *Spain,  Nutrients, 
Ebro  River,  Ebro  Delta,  Lagoons,  Particle  size, 
Irrigation,  Rice,  Organic  Carbon,  Organic  nitro- 
gen. 

A  multidisciplinary  project  is  being  conducted  in 
the  area  of  the  Ebro  Delta  (NE  Spain)  with  the 
aim  of  improving  knowledge  of  the  interactions 
between  marine  and  freshwater  environments. 
Changes  in  particulate  organic  carbon  (POC)  and 
particulate  organic  nitrogen  (PON)  between  Feb- 
ruary and  October  1986  in  the  lower  part  of  the 
Ebro  River  show  that  much  of  the  transported 
material  is  in  the  ultrafine  fraction  (between  0.45 
and  0.50  micrometer).  This  is  due  to  the  growth  of 
nanoplankton  in  these  nutrient-rich  waters. 
Summer  concentrations  were  highest,  with  mean 
values  of  1.63  mg/1  POC  and  0.11  mg/1  PON.  In 
the  drainage  channels  of  the  delta  area,  which 
discharges  to  a  marine  bay  or  to  a  lagoon,  the 
amounts  of  POC  and  PON  in  the  water  were 
higher  than  in  the  river  in  all  seasons.  Maximum 
inputs  were  in  July  due  to  higher  coarse  (C)  POC 
and  CPON  contents  of  the  water.  Water  passing 
through  the  lagoons  had  a  lower  CPOC  +  fine  (F) 
POC  and  CPON  +  FPON  when  it  was  discharged 
to  the  marine  bay  as  a  result  of  sedimentation.  A 
higher  percentage  of  nutrients  entering  the  Tan- 
cada  Lagoon  and  'Els  Alfacs'  marine  bays  could  be 
explained  by  the  particulate  material  discharged 
through  drainage  channels  draining  irrigated  rice 
fields.  (Rochester-PTT) 
W89-08184 


EXTINCTION  AND  RECOLONIZATION: 
PROCESSES  REGULATING  ZOOPLANKTON 
DYNAMICS  IN  A  COOLING  RESERVOIR, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

B.  E.  Taylor,  and  D.  L.  Mahoney. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1536-1541,  October 

1988.   4   fig,   6   ref.   DOE   Contract   DE-AC-09- 

76SROO-819. 

Descriptors:  *Zooplankton,  *Reservoirs,  *South 
Carolina,  *Water  temperature,  'Thermal  pollution, 
♦Water  pollution  effects,  ♦Limnology,  Cooling 
water,  Nuclear  reactors,  Rotifers,  Species  similari- 
ty, Temporal  variation,  Population  dynamics, 
Ecology,  Savannah  River  Plant,  Aquatic  habitats. 

Processes  regulating  the  dynamics  in  reservoirs 
may  differ  substantially  from  those  operating  in 
lakes  or  ponds.  The  zooplanktonic  dynamics  was 
studied  in  Pond  C,  a  57-ha  precooling  reservoir  on 
the  middle  arm  of  Par  Pond,  a  1012-ha  cooling 
reservoir  for  a  nuclear  reactor  on  the  Savannah 
River  Plant,  near  Aiken,  South  Carolina.  The 
mean  depth  Pond  C  is  about  2.5  m  and  water 
temperatures  during  summer  at  the  outfall  ranged 
from  55-57  C  when  the  reactor  was  operating  and 
winter  temperatures  were  about  10  C.  The  reser- 
voir cooled  rapidly  when  the  reactor  was  shut 
down.  Hot  effluent  creates  a  thermally  extreme 
environment  in  Pond  C.  During  most  of  the  year, 
only  the  far  ends  of  the  coves  are  cool  enough  to 
support  plankton  when  the  reactor  is  operating. 
The  upper  thermal  limits  for  zooplankton  are 
around  45  C.  Zooplankton  populations  quickly  re- 
colonized  the  main  channel  when  the  reactor  shut 
down.  Two  coves  and  a  tributary  canal  supplied 
the  colonists.  Similarity  indices  suggest  that  the 
refuge  coves  were  more  important  sources  of  colo- 
nists than  was  the  canal.  The  rotifer  Filinia  longi- 
seta  usually  dominated  the  zooplankton.  Its  domi- 
nation appeared  to  depend  on  the  length  of  the 
reactor  shutdown  period,  with  Filinia  dominance 
depending  on  a  schedule  of  shorter  reactor  shut- 
down periods.  (Rochester-PTT) 
W89-08218 


HONG  KONG  FRESHWATERS:  SEASONAL 
INFLUENCES  ON  BENTHIC  COMMUNITIES, 

Hong  Kong  Univ.  Dept.  of  Zoology. 

D.  Dudgeon. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p   1362-1366,  October 

1988.  1  fig,  25  ref. 

Descriptors:  "Hong  Kong,  'Seasonal  variation, 
♦Benthic  fauna,  ♦Rivers,  4Water  pollution  effects, 
Agricultural  wastes,  Domestic  wastes,  Flushing, 
Snails,  Shrimp,  Aquatic  insects,  Life  history  stud- 
ies, Forest  watersheds,  Seasonal  streams. 

Hong  Kong  has  a  seasonal  climate;  over  80%  of 
the  annual  average  of  2224.7  mm  of  rainfall  occurs 
in  the  typhoon  season  between  May  and  Septem- 
ber. Where  bodies  of  water  do  not  entirely  dry  out, 
the  effect  of  the  dry  season  on  freshwater  benthos 
is  difficult  to  determine.  The  effects  of  seasonal 
changes  in  temperature  and  rainfall  on  the  benthos 
in  the  Tai  Po  Kau  forest  stream  were  examined.  In 
the  Lam  Tsuen  River,  the  seasonal  changes  also 
affect  the  amount  of  pollution  in  the  channel;  in  the 
wet  season,  domestic  and  agricultural  wastes  are 
flushed  out  rapidly,  whereas  in  the  dry  season, 
pollution  builds  up  (autumn  and  winter).  Commu- 


ENCLOSURE  EXPERIMENTS  TO  TEST  EF- 
FECTS OF  LOG  STORAGE  ON  A  LARGE  SAL- 
MONID  PRODUCING  LAKE:  WATER  QUAL- 
ITY AND  ZOOPLANKTON  DENSITY, 

British  Columbia  Univ.,  Vancouver. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08225 

FUNCTIONAL  RESPONSES  OF  FRESHWA- 
TER PERIPHYTON  TO  SHORT  SIMAZINE 
EXPOSURES, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Botany. 
L.  G.  Goldsborough,  and  G.  G.  C.  Robinson. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1586-1593,  October 
1988.  3  fig,  1  tab,  23  ref. 

Descriptors:  ♦Herbicides,  ♦Toxicity,  ♦Bioassay, 
♦Periphyton,  ♦Algae,  ♦Herbicide  resistance, 
♦Canada,  Simazine,  Resistance,  Marshes,  Lake 
Manitoba,  Photosynthesis,  Radioactive  tracers, 
Chlorophyll,  Biomass,  Plant  growth. 

To  determine  whether  herbicide  resistance  can  be 
induced  in  natural  marsh  periphyton  communities 
through  short,  acute  exposures,  two  experiments 


were  conducted  in  which  algal 
artificial  substrata  in  littoral  enclosure 
tored  before  and  after  additions 
chloro-4,6-bis(ethylamino)-s-tnazine)  Tj 
changes  in  static  sensitivity  of  autotrophic 
fixation  to  the  herbicide  (EC50,  conce 
yielding  50%  reduction)  within  a  simazine 
enclosure  were  compared  to  those  of  an 
turbed  control.  Cylindrical  enclosures  we 
structed  in  Delta  Marsh,  on  the  southern 
Lake  Manitoba.  Technical  grade  < 
(>97.7%  active  ingredient)  was  dispem 
gauze  sack  sufficient  to  give  approxima 
mg/1  in  the  enclosure  water  volume  (abot 
in  the  'H'  enclosure.  The  other  enclosure 
control  CC)  enclosure.  Sample  substrat 
removed  from  each  enclosure  and  exposed 
to  simazine  concentrations  from  0.1-5.0  mj 
randomized  incomplete  block  design.  Cart 
tion  (CI 4)  was  determined  over  a  4-hr  p 
20-23  C  and  specific  productivity  (SP:  carb 
per  unit  chlorophyll)  was  calculated.  Ex 
one  week,  EC50  of  control  samples  was  nc 
cantly  different  between  the  two  series  o 
ments  conducted.  Periphyton  community  c 
tion  differed  markedly  between  the  two 
experiments.  No  effect  on  algal  biomass  (i 
rophyll-a  level,  photosynthetic  rate,  or  tou 
lume)  was  detected  at  0.1  mg/1  simazine, 
growth  at  1.0  and  5.0  mg/1  was  6-8%  and 
an  unmanipulated  control,  respectively. 
SP  of  periphyton  samples  from  the  simazi 
ed  enclosures  generally  were  equal  to  o: 
than  corresponding  rates  of  unmanipulatt 
sures.  Significant  increases  in  EC50  occur 
when  simazine  concentration  was  grea 
about  0.8  mg/1.  Resistance  to  simazine,  on 
oped,  does  not  persist  at  herbicide  levels 
0.8  mg/1.  (Rochester-PTT) 
W89-08226 


TOXICITY  OF  SUSPENDED  SEDIME 
SELECTED  FRESHWATER  INVERTEI 

Agricultural  Research  Service,  Oxford,  r- 

mentation  Lab. 

C.  M.  Cooper. 
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Angewandte         Limnologie.         Verha 

IVTLAP,  Vol.  23,  No.  3,  p  1619-1625, 

1988.  3  fig,  6  tab,  13  ref. 

Descriptors:  'Suspended  sediments,  * 
♦Macroinvertebrates,  4Water  pollution 
Bioassay,  Sponges,  Bryozoans,  Sardis  I 
Mississippi,  Mortality,  Turbidity. 

Controlled  experiments  were  designed  tc 
the  toxicity  of  suspended  sediments  on  t 
cies  of  sessile  invertebrates  that  commoi 
in  aquatic  systems.  Two  species,  the  spc 
chospongilla  horrida  and  the  bryozoan  Pi 
magnifica,  were  collected  from  Sardis  Re 
north  Mississippi.  The  bryozoan  Plumate 
was  abundant  in  the  holding  pond  an 
colonized  glass  plates  placed  at  0.5  m  d 
suspended  sediment  dilution  water  used 
periments  was  transported  from  a  sn 
(<0.5  ha)  in  nearby  Panola  County,  N 
Three  sets  of  experiments,  conducted 
and  September,  involved  subjecting  the 
nisms  to  different  concentrations  of 
sediments.  Each  test  was  a  refinement  c 
ceding  one.  Overall,  the  three  species  < 
brates  showed  high  rates  of  mortality  ' 
jected  to  high  concentrations  of  suspei 
ments,  conditions  which  may  exist  durinj 
rainfall-runoff  from  agriculture,  mining 
struction.  Colonies  of  Plumatella  repens, 
not  affected  by  low  levels  of  pesticides  < 
had  80-100%  mortality  when  subjected  tj 
suspended  sediment  in  excess  of  200  m 
hr.  Sponges  (T.  horrida)  had  a  48-hr  LC 
mg/1  and  were  quite  predictable  in  thei 
to  suspended  sediments  (p  <0.01).  This 
surprising  in  light  of  reports  of  their  cc, 
water  with  5,300  ppm  turbidity.  Zooid' 
magnifica  had  a  96-hr  LC50  of  700-7! 
two  separate  experiments,  but  their 
beyond  that  point  was  not  predictable.  ( 
PTT) 
W89-08230 
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IOD  OF  DETERMINING  SUBCHRONIC 
ITS  OF  SUBSTANCES  ON  AQUATIC  IN- 

A.G.,   Leverkusen  (Germany,   F.R.).  Um- 

liutz/Analytik. 

pers. 

ittonale  Vereinigung  fuer  Theoretische  und 

.andte  Limnologie.  Verhandlungen 

AP,  Vol.  23,  No.  3,  p  1647-1651,  October 

!  fig,  2  tab. 

ptors:  *Bioindicators,  *Bioassay,  'Aquatic 
,  'Toxicity,  'Cooling  water,  Artificial  wa- 
rses,  Benthos,  Emergence,  Ammonium,  Ger- 
Performance  evaluation. 

del  system  was  developed  for  determining 
Moindicators  the  effects  of  substances  on 
:  invertebrates.  The  test  system  consists  of 
na-shaped  circular  flow  bath.  Once  the  bath 
d  with  water,  sediment,  and  macrobenthic 
sms,  it  is  possible  to  adjust  the  water  temper- 
flow  velocity  and  daytime/nighttime  light 
n  in  the  circular  flow  bath  to  simulate  the 
;ical  conditions  at  a  particular  location  in  the 
Changes  in  the  development  cycle  of  macro- 
c  species  appeared  to  be  the  most  suitable 
eter  for  determining  the  harmful  effects  of 
nces.  The  first  test  runs,  determined  the 
of  intermittent  addition  of  ammonium  ions 
'.  emergence  rate  of  chironomids  (19  spp.). 
arison  of  emergence  rates  during  the  control 
and  the  test  phase  led  to  the  conclusion  that 
loading  of  quantities  of  NH4(+)  exceeding 
nission  thresholds  in  the  cooling  water  dis- 
id  by  Bayer  AG  (West  Germany)  had  no 
ve  effect  on  the  sensitive  parameter  'success 
atic  insect  emergence.'  (Rochester-PTT) 
18234 


CI  OF  HEAVY  METALS  (HG,  CD,  CU, 
FE)  ON  TWO  SPECIES  OF  CRUSTACEAN 
ODS,  ASELLUS  AQUATICUS  (L.)  AND 
kSELLUS  COXALIS  DOLLF., 

s  Univ.    (Italy).    Dipt.    Genetica,    Biologia 

"ale  e  Molecolare. 

gliore,  and  M.  de  Nicola  Giudici. 

ationale  Vereinigung  fuer  Theoretische  und 

wandte  Limnologie.  Verhandlungen 

.AP,  Vol.  23,  No.  3,  p  1655-1659,  October 

2  fig,  1  tab,  16  ref. 

iptors:  'Isopods,  'Heavy  metals,  'Water  pol- 
effects,  Copper,  Mercury,  Cadmium,  Iron, 
dity,    Life    history    studies,    Reproduction, 
larison  studies. 

tempt  was  made  to  compare  the  sensitivity  of 
js  aquaticus  (L.)  and  Proasellus  coxalis  Dollf. 
water  isopods)  to  heavy  metals.  Females, 
,  and  juveniles  (1  day  old)  were  bred  in 
on  of  one  of  four  metals  (Hg  or  Cu  chlorides 
i  or  Fe  sulfates).  The  persistence  of  these 
s  is  related  directly  to  their  sensitivity  to 
Lion.  The  sensitivity  of  A.  aquaticus  and  P. 
is  to  Hg,  Cd,  Cu,  and  Fe  in  the  concentration 
i  between  0.01  and  15  mg/1  was  high  and  the 

of  toxicity  was  Hg  >  Cd  >  Cu  >  Fe. 
ules  were  more  sensitive  than  adults,  which 
Jarticularly  evident  at  low  concentrations.  No 
leant    differences    were    apparent    between 

except  for  Cd,  to  which  females  were  mark- 
less  sensitive  than  males.  Comparing  the  sensi- 

of  the  two  species  to  two  different  concen- 
>ns  each  of  Hg,  Cd,  and  Cu  (0.01  mg/1  and  1 
)  led  to  the  following  observations:  (1)  both 
es  show  the  same  sensitivity  to  Cd  at  both 
nitrations;  (2)  compared  to  A.  aquaticus,  P. 
lis  is  less  sensitive  to  the  lower  Hg  concentra- 
and  more  sensitive  to  the  higher  Cd  concen- 
>n;  and  (3)  juveniles  are  particularly  sensitive 
e  lower  Cd  concentration.  The  sensitivity  of 

species  to  Hg  and  Fe  showed  a  positive 
ion  between  dose  and  effect  that  was  not 
M  for  Cd  and  Cu  over  the  ranges  0.01-1  mg/1 
i-05-5  mg/1,  respectively.  It  is  concluded  that 
quaticus  and  P.  coxalis  are  highly  sensitive  to 
y  metals  and,  due  to  the  key  role  played  by 
;  species  in  freshwater  food  chains,  the  effect 
'e  metals  will  affect  indirectly  the  community 
•tore.  (See  also  W89-08237)  (Rochester-PTT) 


LONG  TERM  EFFECT  OF  CADMIUM  OR 
COPPER  ON  ASELLUS  AQUATICUS  (L.) 
(CRUSTACEA,  ISOPODA), 

Naples    Univ.    (Italy).    Dipt.    Genetica,    Biologia 
Generale  e  Molecolare. 
M.  de  Nicola  Giudici,  and  L.  Migliore. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1660-1662,  October 
1988.  2  fig,  3  ref. 

Descriptors:  'Isopods,  'Heavy  metals,  'Water  pol- 
lution effects,  Copper,  Cadmium,  Iron,  Mortality, 
Growth,  Life  history  studies,  Reproduction,  Com- 
parison studies,  Development,  Embryology. 

The  effect  of  cadmium  or  copper  on  female  surviv- 
al and  birth  rate  in  Asellus  aquaticus  (isopod)  were 
investigated.  The  growth  rate  of  juveniles  bred 
under  copper  contamination  also  was  determined. 
Embryo-bearing  females  were  bread  in  5  micro- 
gram/1 Cd  or  Cu  solution;  after  30  days  death  rate 
and  number  of  juveniles  born  per  female  were 
determined.  Nominal  concentrations  of  CdS04  and 
CuC12  were  used.  The  effect  of  5  microgram/1  Cu 
on  juvenile  growth  was  observed  in  three  experi- 
mental groups:  metal  treatment  during  embryonic 
development  (E  +  J-),  during  juvenile  development 
(E-J  +  ),  or  during  both  embryonic  and  juvenile 
development  (E+J  +  ).  Body  size  increase  in  these 
groups  was  compared  with  controls  (E-J-).  the 
death  rate  of  embryo-bearing  females  was  53% 
under  Cd  treatment  and  15%  under  Cu  treatment, 
compared  to  a  control  death  rate  of  5.88%.  The 
comparison  control  vs  cadmium  was  statistically 
significant  (Chi-square  =  8.33;  p  <  0.001).  The 
birth  rate  as  mean  number  of  juveniles  born  per 
female  bred  in  the  presence  of  Cd  or  Cu  was 
significantly  reduced  by  Cd  treatment  (F  =  7.325;  p 
<  0.005),  whereas  no  significant  difference  was 
seen  between  Cu  and  control  (F  =  0.048).  Cu  treat- 
ment during  embryonic  development  (E  +  J-)  re- 
duced body  growth  only  up  to  the  45th  day,  after 
which  no  differences  from  controls  were  apparent. 
In  contrast,  Cu  treatment  during  juvenile  develop- 
ment (E-J  +  )  or  during  both  embryonic  and  juve- 
nile development  (E+J  +  )  significantly  affected 
the  growth  rate;  body  size  of  treated  animals  was 
impressively  lower  than  controls  at  the  45th,  60th, 
and  90th  days  of  life.  These  results  show  that  a  low 
level  of  Cu  contamination,  apparently  ineffective 
(as  measured  by  female  survival  and  birth  rate) 
may  actually  be  dangerous  to  particular  stages  of 
the  life-cycle  of  A.  aquaticus.  (See  also  W89- 
08236)  (Rochester-PTT) 
W89-08237 


HETEROTROPHIC  BACTERIAL  ACTIVITY 
FROM  TWO  CANADIAN  SHIELD  LAKES  OF 
DIFFERENT  PH:  MEASUREMENT  OF  PHO- 
TOSYNTHETICALLY  PRODUCED  EXTRA- 
CELLULAR ORGANIC  CARBON  UPTAKE  BY 
A  DIFFUSION  CHAMBER  TECHNIQUE, 
Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08238 
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CITY  OF  EL  PASO  GROUND  WATER  RE- 
CHARGE PROJECT, 

Parkhill,  Smith  and  Cooper,  Inc  ,  El  Paso,  TX. 
D.  B.  Knorr. 

In:  Proceedings  of  the  32nd  Annual  New  Mexico 
Conference  on  Ground  Water  Management.  Albu- 
querque, NM,  November  5-6,  1987.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces, 
NM,  February  1988.  pp  87-101,  6  fig,  5  tab. 

Descriptors:  'Water  reuse,  'Texas,  'Groundwater 
recharge,  'Municipal  wastewater,  'Wastewater 
treatment,  'Reclaimed  water,  'Water  law,  El 
Paso,  Potable  water,  Monitoring,  Injection  wells, 
Chlorination,  Filtration,  Ozonation,  Clarification. 

The  Hueco  Bolson  Recharge  Project  began  oper- 
ation in  El  Paso,  Texas,  in  May  1985.  The  project 
uses  the  Fred  Hervey  Water  Reclamation  Plant  to 
treat   wastewater   effluent   for   recharge   into   the 


Hueco  Bolson  aquifer.  The  wastewater  collected  in 
the  northeast  area  of  the  city  is  pumped  to  the 
treatment  plant  and  subsequently  to  the  injection 
well  system.  The  water  is  injected  directly  into  the 
fresh  water  of  the  Hueco  Bolson  between  existing 
production  wells.  No  special  treatment  of  water 
produced  from  the  Bolson  after  recharge  is 
planned.  Chlorination  will  be  provided  prior  to  the 
water  being  released  into  the  city's  distribution 
system.  The  Fred  Hervey  Plant  uses  technology 
originally  developed  to  treat  industrial  wastewater 
to  produce  water  meeting  drinking  water  stand- 
ards. The  discharge  permit  from  the  Texas  Water 
Commission  requires  the  monitoring  of  23  param- 
eters, with  30-day  average  values  used  on  most  of 
these  parameters.  Two  parallel  5  million  gallon  per 
day  treatment  trains  with  a  20-step  treatment  proc- 
ess are  used  to  achieve  the  required  treatment 
level.  Main  process  units  include  screening,  degrit- 
ting,  primary  clarification,  flow  equalization,  two- 
stage  PACT  treatment,  lime  treatment,  two-stage 
recarbonation,  sand  filtration,  ozonation,  granular 
activated  carbon  filtration,  chlorination  and  stor- 
age. Since  the  Fred  Hervey  Water  Reclamation 
Plant  was  placed  in  service,  the  facility  has  consist- 
ently met  priority  established  aquifer  recharge 
goals.  (See  also  W89-07121)  (Hammond-PTT) 
W89-07129 


PAPERS  FOR  AND  SUMMARY  OF  A  WORK- 
SHOP ON  GROUNDWATER  RESOURCES 
AND  CONTAMINATION  IN  THE  UNITED 
STATES. 

National   Science   Foundation,   Washington,   DC. 

Div.  of  Policy  Research  and  Analysis. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07141 


PREPRINTS  OF  PAPERS  PRESENTED  AT 
THE  194TH  ACS  NATIONAL  MEETING. 

New  Orleans,  LA.  August  30  -  September  4,  1987. 
Vol.  27,  No.  2.  Division  of  Environmental  Chemis- 
try, American  Chemical  Society,  Washington,  DC. 
1987.  892p. 

Descriptors:  'Chemical  properties,  'Path  of  pollut- 
ants, 'Symposia,  'Fate  of  pollutants,  'Sulfur, 
'Leaching,  'Drinking  water,  'Aluminum, 
'Wastewater  treatment,  'Hazardous  wastes,  Pesti- 
cides, Decontamination,  Trace  metals,  Water  pol- 
lution sources. 

This  American  Chemical  Society  symposium 
volume  presents  information  on  a  variety  of  topics 
including:  (1)  biogenic  sulfur  in  the  environment, 
(2)  leaching  tests  for  radioactive  and  chemically 
hazardous  waste  forms,  (3)  bioaugmentation  as  a 
means  to  an  enhanced  waste  treatment,  (4)  effects 
of  on-shore  industrial  activities  on  marine  environ- 
ments in  the  Gulf  of  Mexico,  (5)  drinking-water 
induced  vascular  disorder  and  cancer  (possible  im- 
plication of  arsenic),  (6)  environmental  chemistry 
of  aluminum,  (7)  chemical  and  biochemical  detoxi- 
fication of  hazardous  wastes,  (8)  new  directions  in 
urban  integrated  pest  management,  (9)  biohazards 
of  drinking  water  treatment,  and  (10)  bioavailabi- 
lity of  trace  metals.  Some  of  the  participants  repre- 
sent an  interdisciplinary  combination  of  specialities 
in  chemistry,  environmental  engineering,  genetic 
engineering,  and  microbiology.  Among  other  ob- 
jectives, the  symposia  strive  to  improve  informa- 
tion exchange  on  developments  between  the  aca- 
demic, private  and  federal  sectors.  Results  of  cur- 
rent research  by  analytical  chemists,  toxicologists, 
biochemists,  and  other  environmental  scientists 
also  are  presented.  (See  W89-07235  thru  W89- 
07409)  (Miller-PTT) 
W89-07234 


BIOAUGMENTATION  AND  BIODEGRADA- 
TION  OF  ORGANIC  POLLUTANTS, 

Standard  Oil  Co.  (Ohio),  Cleveland.  Research 
Center. 

H.  A.  Kobayashi. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  35-36. 
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2 

5' 
30 


Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Microorganisms,  'Biode- 
gradation,  'Organic  wastes,  'Genetic  engineering, 
Symposia,  Bioaugmentation. 

Bioaugmentation,  the  addition  of  selected  microor- 
ganisms to  enhance  the  cost  effective  treatment  of 
wastes,  wastewaters  and  environmental  contamina- 
tion, is  discussed.  The  issue  in  question  is  the  value 
of  widespread  application  of  non-site-specific  prep- 
arations of  selected  microorganisms.  Arguments 
involving  ubiquity  of  organisms  and  interspecies 
competition  are  frequently  used  against  the  need 
for  bioaugmentation.  There  are,  on  the  other  hand, 
reports  of  successful  application  of  bioaugmenta- 
tion. The  simple  approach  of  bioaugmentation  with 
selected  mutants  alone  may  not  be  an  adequate 
complement  to  traditional  biotreatment.  On  the 
basis  of  current  developments  in  microbiology, 
there  are  a  number  of  approaches  to  improve 
bioaugmentation.  An  example  would  be  to  take 
advantage  of  ecological  associations  such  as  syn- 
trophy,  fortuitous  metabolism,  and  cometabolism 
to  deal  with  recalcitrance,  low  concentrations,  and 
problem  metabolites.  This  can  mean  addition  of 
appropriate  secondary  substrates  to  support  fortui- 
tous metabolism  and  cometabolism.  This  can  also 
mean  providing  microbial  communities  instead  of 
only  selected  mutants.  An  example  would  be  that 
of  combining  anaerobic  and  aerobic  microbial 
communities.  Another  approach  would  be  to  apply 
recombinant  deoxyribonucleic  acid  genetic  engi- 
neering techniques.  Some  possible  applications  are 
that  of  improving  the  stability  traits  found  in  plas- 
mids,  and  providing  means  to  introduce  'suicide' 
capabilities  into  mutants.  Bioaugmentation  appears 
to  be  a  potentially  useful  means  to  improve  bio- 
treatment technology.  (See  also  W89-07234) 
(Miller-PTT) 
W 89-07241 


TOXIC  CHEMICALS,  ANAEROBIC  FATE  AND 
TRANSFORMATION, 

New  York  Univ.  Medical  Center,  NY.  Dept.  of 
Microbiology. 
L.  Y.  Young. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  37-38. 

Descriptors:  'Path  of  pollutants,  'Waste  treatment, 
'Wastewater  treatment,  'Fate  of  pollutants,  'Bio- 
degradation,  'Aromatic  compounds,  'Anaerobic 
conditions,  Phenols,  Microbiological  studies,  Sym- 
posia, Toxicity. 

The  manner  in  which  aromatic  chemicals  can  be 
anaerobically  biodegraded  has  been  examined 
under  methanogenic  (in  which  carbonate  is  the 
electron  acceptor)  and  denitrifying  (in  which  ni- 
trate is  the  electron  acceptor)  conditions  with  sev- 
eral compounds  selected  for  detailed  discussion. 
Substituted  aromatic  compounds  examined  under 
methanogenic  conditions  include  chlorinated  ben- 
zoates,  chlorinated  phenols,  amino-benzoates, 
nitro-phenols,  and  methyl-phenols.  Although  me- 
tabolism has  been  reported  for  all  categories,  deg- 
radation is  not  always  complete.  Pathways  for 
degradation  of  a  number  of  compounds  have  been 
suggested.  Initial  studies  indicated  that  degradation 
of  a  selection  of  aromatic  compounds,  including  p- 
cresol,  takes  place  under  dentrifying  conditions. 
Degradation  was  not  complete  for  all  compounds. 
Rapid  and  complete  metabolism  of  p-cresol  was 
readily  obtained  in  enrichments.  Upon  isolation  of 
the  organisms  responsible,  it  was  observed  that 
two  different  species  are  required  for  the  complete 
metabolism  of  p-cresol.  The  organism  which  medi- 
ates the  metabolism  of  p-cresol  to  p-hydroxyben- 
zoate  was  determined  to  be  a  facultative  anaerobe. 
Under  anaerobic  conditions,  p-cresol  metabolism 
was  dependent  on  nitrate  reduction.  Transforma- 
tion of  p-cresol  to  p-hydroxybenzoate  is  stoichio- 
metric, as  is  the  metabolism  of  p-cresol  and  the 
reduction  of  nitrate.  The  nitrate  is  quantitatively 
reduced  to  nitrogen  gas.  The  metabolism  of  p- 
cresol  to  p-hydroxybenzoate  proceeds  through  p- 
hydroxyben/.ylalcohol  and  p-hydroxybenzalde- 
hyde.  This  pathway,  then,  constitutes  an  anaerobic 
oxidation  mechanism  for  the  metabolism  of  this 
aromatic  compound   In  addition,  the  organism  me- 


diating the  pathway  appears  to  gain  no  carbon 
from  the  metabolism.  Thus,  continued  metabolism 
is  dependent  on  the  activity  of  the  second  orga- 
nism which  metabolizes  the  aromatic  ring.  Evi- 
dence from  mixed  culture  studies  by  other  suggest 
that  this  anaerobic  oxidation  pathway  for  p-cresol 
may  not  be  limited  to  denitrifying  conditions  but  is 
also  observed  under  sulfate  reducing  conditions. 
Furthermore,  evidence  from  laboratory  column 
studies  suggest  that  other  xenobiotic  compounds 
may  also  undergo  similar  mechanisms  of  degrada- 
tion under  denitrifying  conditions.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07242 


POTENTIAL  FOR  GENETIC  ENHANCEMENT 
OF  BACTERIAL  PROCESSES  USED  IN 
WASTEWATER  TREATMENT, 

Standard  Oil  Co.  (Ohio),  Cleveland.  Research 
Center. 

J.  R.  Y.  Rawson,  and  T.  G.  Kinzy. 
IN:  Preprints  of  Papers  Presented  at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  39-40. 

Descriptors:  'Bacterial  physiology,  'Biotransfor- 
mation, 'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Bacteria,  'Biochemistry, 
Biotechnology,  Symposia,  Genetic  engineering. 

The  ability  to  genetically  alter  bacterial  processes 
used  in  waste  treatment  is  discussed.  New  genetic 
techniques  offer  several  approaches  for  developing 
and/or  improving  bacterial  metabolic  pathways 
for  waste  treatment.  Several  studies  can  be  used 
for  achieving  these  objectives:  (1)  restructuring 
existing  biochemical  pathways,  (2)  establishing 
new  biochemical  pathways  by  combining  parts  of 
different  pathways,  (3)  altering  the  genetic  regula- 
tory elements  of  a  biochemical  pathway,  and  (4) 
redesigning  genes  so  that  they  encode  enzymes 
with  unique  properties.  Actual  modification  of  the 
properties  of  an  enzyme  represents  the  most  direct 
and  sophisticated  genetic  alteration  possible.  This 
can  be  undertaken  by  using  classical  chemical  or  in 
vitro  site  directed  mutagenesis.  These  genetic  tech- 
niques are  directly  applicable  to  modifying  any 
bacterial  system  used  in  waste  treatment.  Howev- 
er, two  requirements  must  be  met  before  they  can 
be  applied  to  such  processes:  (1)  the  biochemical 
events  that  are  taking  place  and  the  genes  that 
control  these  processes  must  be  thoroughly  under- 
stood, and  (2)  a  selection  mechanism  must  be  avail- 
able for  identifying  the  new  biochemical  pathway. 
(See  also  W89-07234)  (Miller-PTT) 
W89-07243 


USE  OF  SUBMERGED  AEROBIC  BIOFILM 
PROCESSES  FOR  DEGRADATION  OF  HALO- 
GENATED  ORGANIC  COMPOUNDS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

S.  Woods,  K.  Williamson,  R.  Ely,  K.  Gardner,  and 
P.  Defarges. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  41-44,  5  fig,  3  ref. 

Descriptors:  'Aerobic  treatment,  'Wastewater 
treatment,  'Biodegradation,  'Organic  compounds, 
'Chlorinated  hydrocarbons,  'Aromatic  com- 
pounds, Phenols,  Submerged  aerobic  biofilm,  Sym- 
posia, Methane  bacteria. 

Submerged  aerobic  biofilm  reactors  were  used  to 
successfully  degrade  chlorinated  organic  com- 
pounds including  chlorinated  phenols,  chlorinated 
nitrobenzenes,  chloroform,  and  dichloromethane. 
Submerged  aerobic  biofilm  reactors  are  unique  in 
that  the  biofilm  is  grown  on  a  gas  permeable 
membrane.  Gases  are  provided  to  the  base  of  the 
biofilm  by  diffusion  through  the  permeable  sup- 
port. By  controlling  the  conditions  in  the  bulk 
liquid  and  supplying  appropriate  gases  through  the 
gas  permeable  membrane,  a  range  of  environmen- 
tal conditions  supported  the  growth  of  microorga- 
nisms which  are  most  likely  to  participate  in  the 
degradation  of  the  compounds  of  interest.  The 
submerged  aerobic  biofilm  reactor  was  operated  in 


two  ways:  (1)  to  enhance  biodegradatia 
group  of  halogenated  model  aromatic  com| 
and  (2)  to  support  the  growth  of  methane  oi 
bacteria  for  the  degradation  of  chlorinat 
molecular  weight  solvents  Operation  in  bai 
continuous  flow  models  with  an  anaerob 
liquid  and  oxygen  provided  at  the  membra 
port  resulted  in  removal  of  2,3-dichlorophei 
dichlorophenol,  2,6-dichlorophenol,  3,5-dic 
itrobenzene,  and  2,4-dichloronitrobenzene 
loromethane,  chloroform  and  carbon  tetrac 
were  added  to  the  bulk  liquid  phase  of  the 
at  the  initial  concentrations  of  11,  10  and  2C 
moles  per  liter,  respectively.  A  mass  balai 
performed  on  each  compound  by  measurt 
centrations  in  the  liquid  phase,  headspai 
effluent  gas  on  the  exterior  of  the  membra 
suits  were  observed  for  chloroform  while 
tetrachloride  was  not  significantly  degrai 
though  rapid  removal  from  the  liquid  ph 
observed  for  dichloromethane,  much  of  th 
removal  was  due  to  volatilization  into  til 
space  or  diffusion  through  the  gas  permeab 
brane.  After  164  hours,  the  concentration 
loromethane,  in  both  the  headspace  am 
phase  of  the  reactor,  was  negligible.  While 
the  dichloromethane  was  lost  to  the 
through  diffusion  through  the  Goretex  me 
biodegradation  was  responsible  for  the  ma 
dichloromethane  removal.  (See  also  W8' 
(Miller-PTT) 
W89-07244 


FATES  AND  STABILITY  OF  BIOAUGH 
TION  PRODUCTS  IN  NATURAL  ANE 
NEERED  ECOSYSTEMS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Ci' 

neering. 

R.  B.  Kapuscinski. 

IN:  Preprints  of  Papers  Presented  at  tl 

ACS  National  Meeting.  Vol.  27,  No.  2.  Di 

Environmental  Chemistry,  American  Cher 

ciety,  Washington,  DC.  1987.  p.  45-46. 

Descriptors:  'Microbiological  studies,  'B 
dation,  'Wastewater  treatment,  'Fate  o 
ants,  'Biological  wastewater  treatment, 
terns,   'Microorganisms,   'Bioaugmentatic 
posia. 

The  fates  and  stability  of  whole-cell 
added  to  contaminated  ecosystems  and  syi 
wastewater  treatment  is  discussed  for  the 
of  enhancing  the  transformation  of  potenti 
ardous  organic  molecules.  The  central 
that  mere  addition  of  whole-cells  into  ; 
(but  contaminated)  or  engineered  ecosysi 
not  guarantee  that  the  augmenting  c 
become  a  predominant  or  even  active  pi 
in  situ.  Published  reports  of  controlled  ex[ 
on  bioaugmentation  which  suggest  mixe( 
from  whole-cell  additions  are  reviewed  i 
marized.  Additionally,  there  is  a  more 
literature  concerning  other  artificial  intn 
of  microbial  populations  which  also  supi 
theme.  Specific  examples  of  the  releasi 
microorganisms  into  the  environment  in< 
introduction  of  nitrogen-fixing  Rhizobiu 
soils  to  promote  nodulation  of  legumino 
of  specific  bacteria  for  biological  contro 
cultural  diseases  or  pests,  and  of  pathogei 
ria  into  surface  waters  and  soils  via  d 
wastewaters  and  sludges.  Ecological  s 
such  introductions  into  natural  ecosystem 
that  abiotic  environmental,  natural  attnt 
esses,  and  microbial  interactions,  such  as  ] 
antagonism  and  competition,  can  greatly 
the  distribution,  abundance  and  pny 
status  of  the  added  populations.  (See  a 
07234)  (Miller-PTT) 
W89-07245 


REACTOR  CONSIDERATIONS  IN  1 
OF  BIOAUGMENTATION  IN  BIOI 
TREATMENT, 

Illinois  Univ.  at  Urbana-Champaign.  Dep 

Engineering. 

B.  E.  Rittman. 

IN:   Preprints  of  Papers  Presented  at 

ACS  National  Meeting.  Vol.  27,  No.  2. 1 
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mmental  Chemistry,  American  Chemical  So- 
Washington,  DC.  1987.  p.  47-49. 

ptors:  'Wastewater  treatment,  'Biological 
vater  treatment,  'Microorganisms,  'Bacte- 
lioaugmentation,  Bioreactors,  Design  crite- 
mposia 

(mentation,  defined  as  the  addition  of  spe- 
selected  microorganisms  to  a  biological 
ent  process  for  the  purpose  of  improving 
I  performance  or  allowing  a  specialized  reac- 

>  occur,  is  discussed.  The  bioaugmentation 
il  is  added  to  a  biological  reactor  that  has 

I  inputs  of  wastes  and  any  microorganisms 
jous  to  the  wastes  and  the  surrounding  envi- 
nt.  The  implications  of  the  this  definition  are 
)ld.  First,  the  reactor  design  and  operating 
ions  must  be  appropriate  for  the  proliferation 
cumulation  of  the  added  strains,  if  they  are 
umulate  to  a  significant  biomass  in  the  reac- 
cond,  the  input  of  the  indigenous  strains  of 
ia  sets  up  a  competition  between  indigenous 
and  the  added  strains.  For  the  added  strains 
ome  a  significant  fraction  of  the  active  bio- 

II  the  reactor,  they  must  be  able  to  compete 
idigenous  strains  for  common  nutrients,  such 
tron  donors  and  acceptors.  Third,  the  nature 
reactor  design  and  operation  strongly  affects 
mpetition.  Thus,  competition  between  two 

may  cause  one  strain  to  be  eliminated  or 

>  a  minimum  concentration  in  a  reactor  that 
uates  competition,  while  they  may  coexist  in 
tor  that  does  not  accentuate  competition, 
itative  analyses  are  provided  on  the  effects  of 
mentation  on  overall  performance  and  on 
ecific  use  of  a  xenobiotic  compound  when 
nes  for  its  degradation  must  be  supplied  on  a 
d.  The  results  form  the  basis  for  evaluating 
fectiveness  of  a  bioaugmentation  strategy. 
so  W89-07234)  (Miller-PTT) 

7246 


RIENCES  WITH  LIQUID  MIXED  CUL- 
BACTERIA  IN  THE  TREATMENT  OF 
[CIPAL  WASTEWATER, 

al  Environmental  Science,  Beachwood,  OH. 
rsfall,  Y.  Hung,  and  S.  A.  Zachopoulos. 
reprints  of  Papers  Presented  at  the  194th 
National  Meeting.  Vol.  27,  No.  2.  Division  of 
inmental  Chemistry,  American  Chemical  So- 
Washington,  DC.  1987.  p.  50-53,  3  fig. 

iptors:  'Cultures,  'Bacteria,  'Wastewater 
ient,  'Municipal  wastewater,  'Activated 
,  Industrial  wastewater,  Nitrification,  Sym- 


Dversy  over  the  efficacy  of  the  addition  of 
c  selected  bacteria  to  the  influent  or  func- 
5  processes  of  municipal/industrial 
water  treatment  plants  is  discussed.  The  con- 
sy  is  approached  scientifically  by  evaluating 
erformance    of   laboratory    scale    activated 

parallel  reactors.  Six  continuous  flow  reac- 
ith  one  set  of  three  augmented  with  a  liquid 
ial  suspension,  and  the  other  set  of  three 

as  control  reactors,  were  operated  at  each  of 
/elve  and  twenty-four  hour  hydraulic  deten- 
imes.  The  rates  of  removal  of  total  organic 
n,  chemical  oxygen  demand,  and  ammonia 
en  along  with  the  rates  of  production  of 

liquor  volatile  suspended  solids  and  nitrate 
en  were  determined.  Sludge  age  and  influent 
'rganic  carbon  were  varied  during  the  90  day 
imental  periods.  Data  were  collected  for  at 
sixty  days  after  three  sludge  age  periods  to 
:  that  steady  state  kinetics  were  occurring, 
ated  sludge  from  the  continuous  flow  reac- 
vas  then  used  in  parallel  batch  reactors  to 
nine  total  organic  carbon,  chemical  oxygen 
Ml,  and  nitrate  nitrogen  removal  rates  and 
1  liquor  volatile  suspended  solids  and  nitrate 
;en  production  rates  during  short  retention 

of  four  hours  or  less.  It  is  concluded  that 
rial  augmentation  of  biological  municipal/in- 
al  wastewater  treatment  can  be  beneficial  by 
ising  the  rate  of  removal  of  organic  substrate, 
ing  the  amount  of  biological  solids  produced, 
'cing  nitrification  and  providing  a  consistent 
rial  seed  for  the  mixed  liquor.  (See  also  W89- 
>  (Miller-PTT) 
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PERFORMANCE  OF  BIOAUGMENTATION 
PRODUCTS  IN  ENGINEERED  AEROBIC 
WASTEWATER  TREATMENT  SYSTEMS, 

National  Sanitation  Foundation,  Ann  Arbor,  MI. 
H.  H.  Tabak,  R.  B.  Kapuscinski,  and  R.  V. 
Herman. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  123-124,  EPA 
Cooperative  Agreement  CR  811884-01-1. 

Descriptors:  'Biological  wastewater  treatment, 
'Wastewater  treatment,  'Aerobic  treatment,  'Ac- 
tivated sludge  process,  'Bioaugmentation,  Phenol. 

Reports  of  field  and  bench  studies  evaluating 
bioaugmentation  product  performance  are  re- 
viewed. Results  of  bench  studies  conducted  at  the 
National  Sanitation  Foundation  are  also  reviewed. 
Two  products  claiming  reduced  sludge  production 
and  two  products  claiming  enhanced  substrate  oxi- 
dation were  evaluated  in  completely  mixed  contin- 
uous flow  activated  sludge  reactors.  Triplicate  re- 
actors for  both  product  addition  and  controls  were 
run  parallel  at  four  day  mean  cell  residence  times. 
Reactors  were  operated  for  at  least  three  mean  cell 
residence  times  beyond  steady  state.  Three  samples 
were  collected  for  each  mean  cell  residence  time 
period.  Each  product  was  tested  with  two  in- 
fluents, synthetic  waste  and  real  waste,  for  prod- 
ucts making  claims  of  enhanced  oxidation  of  spe- 
cific substrate,  the  waste  was  supplemented  with 
phenol  and  trichlorophenol.  These  specific  sub- 
strates were  added  as  spikes  to  unclaimed  biomass. 
After  a  period  of  acclimation,  the  reactors  were 
spiked  again.  Response  to  peak  load  of  acclimated 
biomass  with  and  without  bioaugmentation  prod- 
uct was  measured.  There  were  no  discernible  dif- 
ferences in  performance  of  reactors  receiving 
bioaugmentation  products  and  phenol  and  trichlor- 
ophenol. Acclimation  did  help  biomass  response  to 
peak  loads  for  both  control  and  product  dosed 
reactors.  (See  also  W89-07234)  (Miller-PTT) 
W89-07266 


ELECTROLYTIC  RESPIROMETRY  BIODE- 
GRADATION  APPROACH  TO  EVALUATE 
THE  BIOACTIVITY  OF  MICROBIAL  CON- 
SORTIA AND  BIOCATALYTIC  COMMERCIAL 
PRODUCTS  USED  FOR  SUBSTRATE  OXIDA- 
TION, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
H.  H.  Tabak,  R.  V.  Herman,  and  G.  E.  Bellen. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  125-127. 

Descriptors:  'Biological  oxygen  demand,  'Measur- 
ing instruments,  'Microbial  degradation,  'Cata- 
lysts, 'Fate  of  pollutants,  'Biodegradation,  Oxida- 
tion, Toxicity,  Priority  pollutants,  Respirometers. 

Electrolytic  respirometry  in  biodegradation  studies 
is  discussed  as  a  suitable  experimental  method  for 
measuring  the  biodegradability  and  biodegradation 
rates  of  toxic  priority  pollutants.  Inter-laboratory 
comparison  studies  were  conducted  using  a  Voith, 
Sapromat  B-12  respirometer  to  measure  the  biode- 
gradability of  selected  non-inhibitory,  non-adsorb- 
ing compounds.  The  percent  biodegradation  data 
based  on  both  the  biochemical  oxygen  demand/ 
theoretical  oxygen  demand  ratios  and  on  the  per- 
cent of  dissolved  organic  carbon  removed,  are 
reported  for  six  test  compounds:  (1)  tetrahydrofu- 
ran,  (2)  hexamine,  (3)  pentaerythritol,  (4)  1-naph- 
thol,  (5)  sodium  benzene  sulphinate,  and  (6)  thiog- 
lycolic  acid  as  well  as  the  biodegradable  reference 
compound,  aniline.  All  compounds,  except  hexa- 
mine and  thioglycolic  acid,  were  observed  to  be 
easily  biodegradable  because  they  showed  a  high 
level  of  oxygen  uptake  within  10  days  after  the 
observed  level  of  biodegradation  first  exceeded  10 
percent  of  the  theoretical  oxygen  demand.  Biokine- 
tic  equations  were  developed  from  oxygen  uptake 
curves.  In  these  equations,  the  growth  rate  of 
microbial   biomass   is  related   to   the   rate  of  test 


compound  disappearance  from  solution.  Using 
these  equations,  straight  lines  expressing  the  expo- 
nential, declining  and  endogenous  phases  of  the 
curve  were  developed.  The  specific  growth  rate 
constants  of  the  exponential  phase  and  the  declin- 
ing growth  phase  were  determined  from  all  slopes 
of  the  respective  exponential  and  declining  growth 
phase  lines  and  the  acclimation  time  values  and  the 
time  values  for  the  initiation  and  the  termination  of 
the  declining  growth  phase  for  the  test  com- 
pounds, aniline  and  aniline/test  compound  mix- 
tures were  generated.  The  report  includes  respiro- 
metric  studies  to  measure  the  biodegradabilty  and 
develop  biodegradation  and  microbial  inhibition 
kinetics  data  for  benzene  and  its  alkyl,  chloro-  and 
nitro-derivatives.  Benzene,  toluene,  ethyl  benzene 
and  the  o-,  m-  and  p-xylenes  were  observed  to  be 
easily  biodegradable  at  100  mg/1  concentration 
levels  in  media  seeded  with  30  microg/1  of  sludge 
biomass.  Absence  of  bioactivity  and  acclimation  of 
sludge  microbiota  is  reported  on  the  three  chloro- 
benzenes  at  concentration  levels  of  100  mg/1  in  the 
respirometric  culture  systems.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07267 


BIODEGRADATION  OF  SUBSTITUTED  2-NI- 
TROPHENOLS  BY  PSEUDOMONAS  PUTIDA 
B2, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,   Due- 
bendorf  (Switzerland). 
For  primary  bibliographic  entry  see  Field  5B. 

W89-07287 


DEVELOPMENT  OF  A  WASTE  TRACKING 
SYSTEM  FOR  PLANNING  AND  ANALYSIS  OF 
LARGE  SCALE  LEACHING  EXPERIMENTS, 

Oak  Ridge  National  Lab.,  TN. 
A.  L.  Rivera,  and  R.  K.  Genung. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  254-255,  DEO 
contract  DE-ACO5-840R21400. 

Descriptors:  'Systems  analysis,  'Path  of  pollut- 
ants, 'Waste  disposal,  'Leaching,  'Waste  manage- 
ment, Wasies,  Chemical  fixation-solidification 
system,  Fate  of  pollutants. 

Technological  considerations  are  integrated  into  a 
total  systems  approach  and  the  leaching  aspects  of 
the  waste  are  evaluated  as  a  design  or  functional 
requirement  of  a  waste  management  system.  In  the 
process  of  engineering  a  waste  form,  a  systems 
engineering  approach  to  selecting  a  chemical  fixa- 
tion-solidification system  is  proposed.  This  ap- 
proach is  based  on  four  basic  steps:  (1)  definition  of 
the  problem  and  collection  of  data  on  the  impor- 
tant design  parameters  and  waste  system  consider- 
ations, (2)  analysis  of  data  and  comparison  with 
past  experience,  if  any,  (3)  alternative  process  test- 
ing or  demonstrations,  and  (4)  regulatory  interac- 
tion and  approval.  A  common  approach  in  evaluat- 
ing a  chemical  fixation-solidification  system  is  to 
consider  the  interaction  of  the  waste,  process  tech- 
nology, disposal  unit,  and  disposal  site,  and  to 
ignore  problems  associated  with  the  sources  from 
which  the  waste  will  come.  While  waste  genera- 
tion factors  usually  affect  cost,  they  can  sometimes 
dictate  the  choice  of  the  chemical  fixation-solidifi- 
cation system  or  the  disposal  site  and  even  deter- 
mine whether  chemical  fixation-solidification 
system  technology  is  the  proper  approach.  Waste 
characterization  is  the  cornerstone  in  the  definition 
of  the  problem.  The  waste  properties  to  consider 
for  a  chemical  fixation-solidification  system  are 
toxicity,  medium,  physical  properties,  chemical 
properties,  and  the  operating  hazards.  Waste  char- 
acterization is  of  primary  importance  in  establish- 
ing the  toxicity  of  the  waste  and  the  need  for  a 
chemical  fixation-solidification  system.  The  toxic 
components  of  the  waste  can  be  described  as  either 
leachable  or  nonleachable,  depending  on  the  leach- 
ing test  and  leachant  being  applied.  Generally,  the 
leachable  portion  of  the  toxic  components  is  con- 
sidered of  most  concern.  However,  the  nonsoluble 
components  could  represent  a  potential  hazard  if 
(1)  the  actual  leaching  conditions  in  the  environ- 
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tnent  are  not  the  same  as  those  evaluated  in  the 
laboratory,  (2)  the  waste  conditions  change,  and 
(3)  modifications  are  made  in  the  disposal  oper- 
ation. The  performance  goals  and  confidence 
levels  for  the  waste  disposal  system  are  demon- 
strated in  cooperation  with  the  regulatory  commu- 
nity. (See  also  W89-07234)  (Miller-PTT) 
W89-07290 


SOME  LIPOPHILES  FORMED  IN  THE 
CHLOR1NATION  OF  PULP  LIGNIN  AND 
HUMIC  ACIDS, 

Svenska  Traeforskningsinstitutet,  Stockholm. 
A.  B.  McKague,  and  K.  P.  Kringstad. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  493-496,  2  fig,  2 
tab,  12  ref. 

Descriptors:  *  Wastewater  treatment,  *Path  of  Pol- 
lutants, "Chemical  reactions,  *Chlorination, 
*Humic  acids,  *Pulp  wastes,  Lignin,  Lipophiles, 
Chromatography,  Water  treatment,  Mutagenicity, 
Bioaccumulation,  Symposia. 

The  identification,  chemical  and  lipophilic  proper- 
ties of  some  new  chlorinated  furanones  which  have 
been  isolated  from  pulp  and  humic  acid  chlorina- 
tion  liquors  are  reported.  A  four-step  procedure 
incorporating  recently  developed  techniques  was 
used  for  the  concentration  and  identification  of 
lipophilic  compounds  in  the  spent  chlorination 
liquor  from  bleached  kraft  pulp.  This  consisted  of 
reverse  phase  high  performance  thin  layer  chroma- 
tography which  allows  a  rapid  fractionation  of 
compounds  according  to  their  degree  of  lipophili- 
city.  The  technique  is  known  to  correlate  well 
with  the  octanol/water  shake  flask  method  for 
estimating  partition  coefficients  (Pow-values)  for 
organic  chemicals.  Material  of  equal  or  greater 
lipophilicity  than  the  reference  substance,  benzo- 
phenone  (known  to  have  a  log  Pow-value  of  3.18) 
was  extracted  from  the  plates.  The  extracted  com- 
pounds were  analyzed  by  gas  chromatography 
using  an  electron  capture  detector  and  by  gas 
chromatography  mass  spectrometry.  In  the  case  of 
the  very  complex  mixtures,  additional  fractionation 
was  performed  on  silica  gel.  Analysis  by  gas  chro- 
matography/electron  capture  detector  of  the  ex- 
tracts indicated  in  the  presence  of  a  number  of 
chlorinated  compounds.  In  successive  gas  chroma- 
tography/mass  spectrometry  analysis,  molecular 
ion  isotope  and  fragmentation  patterns  confirmed 
there  were  at  least  20  chlorinated  compounds. 
Based  on  the  mass  spectra  of  these,  investigations 
to  synthesize  and  characterize  the  various  com- 
pounds were  begun.  So  far,  a  number  of  interesting 
chlorinated  cyclic  compounds  have  been  identi- 
fied. An  investigation  of  the  lipophilic  and  muta- 
genic properties  was  carried  out.  It  can  be  con- 
cluded that  the  compounds  have  potential  for 
bioaccumulation.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07328 


MICROBIAL  METABOLISM  OF  DIMETHYL 
SULFIDE, 
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Descriptors:  "Microbial  degradation,  'Metabolism, 
•Wastewater  treatment,  "Sulfur  compounds,  •Mi- 
crobiological studies,  'Cultures,  'Metabolism,  Res- 
piration, Dimethyl  sulfide,  Symposia. 

The  feasibility  of  microbial  detoxification  of  di- 
methyl sulfide  (DMS)  was  investigated.  To  cir- 
cumvent toxicity  problems  with  DMS,  dimethyl 
sulfoxide  (DMSO)  was  used  as  the  sole  carbon  and 
energy  source  in  a  chemostat  enrichment.  Hypho- 
microbium  EG  was  isolated,  an  obligate  methylo- 
troph  able  to  grow  on  DMS,  from  the  obtained 
culture.  The  physiology  and  enzymology  of  this 
bacterium  were  studied.  Experiments  in  which  the 


concentration  dependent  effect  of  DMS,  methyl 
mercaptan  (MM)  and  sulfide  on  the  respiration  of 
the  intermediates  of  the  DMSO  metabolic  pathway 
by  Hyphomicrobium  EG  was  determined,  indicat- 
ed that  the  toxicity  of  these  compounds  is  probably 
in  the  following  order:  methyl  mercaptan  >  sul- 
fide >  DMS.  Hyphomicrobium  EG  had  been  iso- 
lated from  a  sample  obtained  from  a  fixed  bed 
reactor  used  for  the  removal  of  DMS,  MM  and 
sulfide  from  waste  water.  At  higher  loading  rates, 
this  treatment  system  became  increasingly  less  ef- 
fective, in  particular  for  DMS  removal.  In  view  of 
the  toxicity  of  these  compounds,  it  seems  obvious 
that  for  an  effective  purification  of  DMS-contain- 
ing  waste  water,  DMS  should  be  administered  at 
such  a  rate  that  the  organism  can  keep  its  concen- 
tration limiting.  This  condition  is  not  likely  to  be 
met  in  a  fixed  bed  reactor,  but  rather  in  a  mixed 
reactor  system.  (See  also  W89-07234)  (Miller-PTT) 
W89-07330 


SENSITIZED  PHOTOOXIDATION  OF  BRO- 
MACIL:  PILOT,  BENCH,  AND  LABORATORY 
SCALE  STUDIES, 

Tennessee     Technological      Univ.,     Cookeville. 
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Descriptors:  'Herbicides,  'Secondary  wastewater, 
'Photooxidation,  'Wastewater  treatment,  'Oxida- 
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macil,  Methylene  Blue,  Symposia. 

Because  the  sensitized  photooxidation  of  bromacil 
has  proved  to  be  effective  in  small  scale  laboratory 
studies,  information  on  the  design  of  a  full-scale 
sensitized  photo-oxidation  system  was  collected. 
Bromacil  added  to  secondary  treated  effluent  was 
used  in  the  investigation.  Bench  scale  studies  were 
performed  initially  to  determine  the  efficiency  of 
sensitized  photooxidation  in  the  degradation  of 
bromacil  under  varying  operating  conditions. 
Based  on  the  results  of  the  bench  scale  studies,  a 
pilot  scale  plant  was  constructed.  Results  from  the 
bench  and  pilot  scale  studies  showed  that  sensi- 
tized photooxidation  was  effective  for  detoxifica- 
tion of  bromacil  in  full  scale  systems.  Degradation 
of  bromacil  was  directly  related  to  percent  ioniza- 
tion, and  both  were  dependent  on  pH  value.  A  pH 
value  above  9  was  necessary  to  ensure  maximum 
reaction  rates,  using  methylene  blue  as  a  sensitizer. 
A  methylene  blue  concentration  in  the  range  from 
1  to  10  mg/L  was  sufficient  to  photooxidize  a  30 
mg/L  bromacil  solution.  Reaction  rates  were  high- 
est at  10  mg/L;  at  higher  concentrations,  reaction 
rates  began  to  decline.  In  laboratory  studies  to 
screen  potential  sensitizing  agents,  little  or  no  bro- 
macil degradation  was  observed  at  a  pH  value  of  4. 
An  increase  in  reaction  rate  was  seen  at  pH  7,  and 
the  reaction  rates  were  highest  at  pH  10  with  no 
bromacil  degradation  detected  at  4  min  for  phlox- 
ine  B,  at  8  min  for  rose  bengal,  methylene  blue,  and 
eosin,  at  16  min  for  Wright's  Stain.  Reaction  rates 
under  anoxic  conditions  were  generally  1  to  2 
orders  of  magnitude  less  than  reaction  rates  under 
aerobic  conditions.  Thiazine,  alloxazine,  and  xanth- 
ene  dyes  were  the  most  effective  sensitizers.  (See 
also  W89-07234)  (Miller-PTT) 
W89-07333 
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Descriptors:  'Catalysts,  'Wastewater  ire 
'Industrial  wastes,  'Chemical  reaction*,  *| 
position,  'Degradation,  'Organic  com| 
Semi-conductors,  Electrons,  Symposia,  / 
tion. 

The  mechanistic  aspects  of  the  photocatalyi 
radation  of  organic  compounds  using  semk 
tor  particles  were  investigated.  Valence  bai 
trons  and  conduction  band  holes  photogene 
semiconducting  metal  oxides  are  capable  ol 
ing  and  oxidizing  almost  any  organic  or  in 
compound  that  may  be  present  in  waste* 
industrial  wastes.  The  direction  of  the  i 
(oxidation  or  reduction)  is  mainly  determ: 
the  experimental  conditions  and  can  thus 
quately  adjusted  to  the  individual  proble 
believed  that  inherently  innocuous  metal 
such  as  Ti02,  ZnO  and  Fe203  can  be  en 
for  practical  purposes.  These  materials  alsc 
high  stability  in  aqueous  solution.  The  app 
design  of  practically  applicable  catalytic 
requires  a  much  more  detailed  understan 
the  underlying  reaction  mechanisms.  It  is 
that  specific  surface  adsorption  phenomi 
play  an  extremely  important  role,  resu 
product  distributions  and  yields  that  diffei 
cantly  from  those  predicted  from  homo 
chemistry.  (See  also  W89-07234)  (Miller-Fl 
W89-07334 
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White-rot  fungi  was  studied  in  its  role  as 
tous  microorganism  capable  of  degradii 
classes  of  hazardous  organic  wastes.  A 
focus  was  related  to  the  discharge  of  ch 
lignins  from  pulp  mill  bleach  plants.  Using 
caustic  extraction  stage  effluent  from  a  s 
bleach  plant  operating  in  North  Carolin: 
shown  that  the  chlorinated  lignin  can  be  < 
ly  degraded  by  the  immobilized  fungus, 
mately  35%  of  the  lignin  bound  chlorini 
verted  to  inorganic  chloride  in  less  than  ', 
If  treatment  in  a  rotating  biological  cor 
allowed  to  continue  for  another  24  hours 
35%  of  the  lignin  bound  chlorine  is  con' 
inorganic  chloride.  There  is  a  complete  de 
of  the  chlorinated  lignin  to  carbon  dio 
water;  the  chlorine  is  not  merely  removed 
intact  lignin  polymer.  It  is  demonstrated 
tachlorophenol  at  concentrations  up  to  2 
can  be  reduced  to  less  than  5  mg/L  in  . 
2,4,6-trichlorophenol  can  also  be  degrade 
fungus  at  concentrations  up  to  250  mg/L. 
uene  can  be  degraded  in  less  than  24 
concentrations  up  to  150  mg/L.  The  nitri 
studied  include  2,4,6-trinitrotoluene  and 
trotoluene.  There  does  not  seem  to  be 
response  to  the  fungus  by  any  chlorinate 
or  nitro  aromatic.  This  is  in  marked  contr 
toxicity  of  these  compounds  to  the  ba 
secondary  biological  treatment  plants.  I 
W89-07234)  (Miller-PTT) 
W89-07353 
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>BIC  BIODEGRADATION  OF  TRICH- 
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JRAL  MICROBIAL  COMMUNITIES, 
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iptors:  'Wastewater  treatment,  'Biological 
water  treatment,  'Water  pollution  treatment, 
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lation,  'Organic  compounds,  Trichloroethy- 


Dnmental  samples  that  had  histories  of  con- 
Ltion  with  organochlorine  and  aromatic  com- 
s  were  screened  for  biological  degradation 
chloroethylene  (TCE).  Disappearance  of 
was  monitored  by  gas  chromatography  (elec- 
:apture  detector)  and  active  samples  were 
ired  to  sterile  controls.  Experiments  were 
med  in  stoppered  50  ml  serum  bottles  con- 
5  10  ml  medium,  200  nmol  TCE,  and  inocu- 
)ne  active  water  sample  was  identified  which 
btained  from  the  industrial  waste  treatment 
f  at  the  Pensacola  Naval  Air  Station.  TCE- 
iing  activity  was  isolated  from  this  sample. 
solate,  strain  G4,  required  the  addition  of 

water  from  the  site  of  isolation  for  mainte- 
of  the  TCE-degradative  ability.  The  active 
)nent  in  the  water  was  identified  by  gas 
latography  and  mass  spectrophotometry  as 
I.  Phenol  activation  required  protein  synthe- 
his  indicated  that  phenol  was  required  to 
:  an  aromatic  biodegradative  pathway  that 
sponsible  for  TCE  degradation.  When  pre- 
!d  with  phenol,  strain  G4  (10  to  the  9th 
■  cells)  degraded  200  nmol  TCE  within  3 

Toluene,  o-cresol,  and  m-cresol  were  also 
:rs  of  TCE  degradation.  A  strain  of  Pseudo- 
i  putida  which  degrades  toluene  to  3-methyl- 
lol  was  found  to  be  active  in  TCE  degrada- 
\  mutant  of  this  organism  defective  in  the 
e  dioxygenase,  the  first  enzyme  of  the  tolu- 
sgradative  pathway,  was  unable  to  degrade 
suggesting  this  enzyme  was  responsible  for 
degradation.  The  natural  microflora  in  sever- 
ironmental  water  samples  were  stimulated  to 
olize  TCE  by  the  addition  of  phenol  or  tolu- 
ith  the  removal  of  up  to  70%  of  the  TCE. 
ver,  more  complete  degradation  of  TCE  oc- 
1  when  these  samples  were  amended  with 
G4  resulting  in  the  removal  of  96-100%  of 
CE.  The  results  indicate  TCE  may  be  de- 
1  in  contaminated  water  by  certain  degraders 
amatic  compounds.  (See  also  W89-07234) 
or's  abstract) 
17354 
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chlorophenol-degrading  microorganisms 

isolated  from  a  soil  environment  that  was 
_n  to  contain  high  concentrations  of  com- 
js  common  to  the  wood  preservative  indus- 
Itie  degraders  were  characterized  and  those 


kinetic  parameters  associated  with  growth  rate, 
toxicity  and  nutrient  availability  were  studied. 
These  parameters  were  chosen  for  their  effect  on 
the  rates  of  pentachlorophenol-degradation  by  the 
microbial  consortium.  Pentachlorophenol,  as  a 
soluble  salt,  was  supplied  to  a  continuous  flow 
bioreactor  for  the  enrichment  and  isolation  of  a 
pentachlorophenol  degrading  microbial  consorti- 
um. The  microbial  consortium  was  able  to  degrade 
pentachlorophenol  at  levels  to  100  mg/L  as  a  sole 
source  of  carbon  and  energy.  The  hydraulic  reten- 
tion time  in  the  continuous  flow  bioreactor  was  24 
hours.  Growth  rates,  degradation  rates  and  micro- 
bial population  dynamics  were  determined  for  the 
microbial  consortium  on  the  substrate,  pentachlor- 
ophenol. The  results  indicated  the  complete  dech- 
lorination of  pentachlorophenol  by  the  microbial 
consortium.  Additionally,  GC/MS  analysis  indicat- 
ed the  complete  degradation  of  pentachlorophenol 
as  evidenced  by  the  absence  of  metabolic  interme- 
diates. Pentachlorophenol  supplied  to  the  continu- 
ous flow  bioreactor  in  a  complex  diesel  fuel  carri- 
er, was  dechlorinated  (88%)  and  degraded  (99%). 
The  results  indicated  that  the  pentachlorophenol 
degradation  and  dechlorination  rates  measured 
under  sole  source  conditions  can  be  obtained  and 
maintained  by  the  microbial  consortium  when  the 
pentachlorophenol  is  present  in  a  more  complex 
waste  environment.  These  studies  are  directly  ap- 
plicable to  the  development  of  treatment  systems 
for  the  biological  remediation  of  complex  pentach- 
lorophenol contaminated  wastewater.  (See  also 
W89-07234)  (Author's  abstract) 
W89-07374 


CONTAMINATED  INDUSTRIAL  METAL- 
WORKING  FLUIDS  AS  A  SOURCE  OF  ACINE- 
TOBACTER  AND  PSEUDOMONAS  SPECIES 
CAPABLE  OF  COPIOUS  GROWTH  ON  NAPH- 
THENIC  AND  PARAFFINIC  PETROLEUM 
OILS, 
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Predominating  bacteria  were  isolated  from  a  heavi- 
ly contaminated  metal-working  fluid  and  growth 
rates  of  pure  strains  in  laboratory  media  were 
determined  with  metal-working  fluid,  oleic  aid, 
naphthenic  petroleum  oil,  paraffinic  petroleum  oil, 
or  hexadecane  as  the  sole  carbon  source.  Strains 
that  grew  most  rapidly,  and  to  the  highest  density, 
were  species  of  Acinetobacter.  A  few  strains,  ten- 
tatively identified  as  Pseudomonas  species,  grew 
almost  as  well  as  the  Acinetobacter  strains,  but 
most  of  the  other  apparent  Pseudomonas  strains 
grew  poorly  under  the  same  culture  conditions, 
even  though  they  were  among  the  predominating 
bacteria  in  the  samples.  Acintobacter  species  had 
not  been  reported  previously  among  the  bacteria 
from  metal-working  fluids  possibly  because  the 
criteria  used  by  earlier  investigators  did  not  key 
onto  the  genus.  The  occurrence  of  Acinetobacter 
species  among  the  predominating  bacteria  of  a 
naturally  occurring  population  growing  on  the 
metal-working  fluid  or  its  oily  components  sug- 
gests that  bacteria  of  this  genus  may  be  effective  in 
systems  for  biologically  degrading  waste  metal- 
working  fluids  or  other  oily  wastes.  Even  though 
the  Acinetobacter  species  are  capable  of  rapid 
growth  with  the  metal-working  fluid  components 
as  the  carbon  source,  they  did  not  dominate  sta- 
tionary-phase cultures.  Four  Acinetobacter  and 
three  Pseudomonas  species,  which  grew  in  liquid 
culture  on  petroleum  oil,  were  characterized  by 
testing  for  growth  on  agar  plates  with  various 
alkanes  and  with  compounds  which  are  interme- 
diates in  aromatic  metabolic  pathways  known  to 
occur  in  other  species  of  bacteria,  notably  Pseudo- 
monas strains.  The  bacteria  which  grew  on  hexa- 
decane, and  dodecane  did  not  grow  on  decane, 
typical  for  bacteria  which  grow  on  long  chain 
alkanes.  Very  few  of  the  intermediates  in  aromatic 


hydrocarbon  pathways  were  used  as  the  sole 
carbon  source.  If  these  wild  type  strains  were  to  be 
used  in  processing  oily  wastes,  they  may  need  to 
be  supplemented  by  strains  capable  of  processing 
aromatic  compounds  because  real  oily  wastes  usu- 
ally contain  aromatic  compounds.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07393 
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Descriptors:  'Wastewater  treatment,  'Proteins, 
'Adsorption,  Plasmids,  Adsorption. 

Possible  applications  of  proteins  in  waste  stream 
treatment  include:  (1)  selective  removal  of  specific 
pollutants  (organic  or  inorganic)  by  immobilized 
proteins,  (2)  enzymatic  conversion  of  toxicants  to 
nontoxic  compounds,  and  (3)  conversion  of  non- 
metabolizable  compounds  to  metabolizable  com- 
pounds. For  any  application  involving  the  use  of 
proteins,  large-scale,  economical  procedures  need 
to  be  developed  for  the  production  of  the  desired 
proteins.  In  the  most  desirable  system  of  protein 
production,  a  high  copy  number  plasmid  directs 
the  synthesis  of  a  protein  that  can  be  secreted 
directly  into  the  medium.  Ordinarily,  E.  coli  cells 
do  not  secrete  protein  directly  into  the  medium.  A 
strain  of  cells  that  secretes  high  levels  of  protein 
directly  to  the  medium  was  selected.  These  cells 
were  immobolized  in  beads  under  conditions 
where  growth  was  arrested  and  protein  synthesis 
enhanced.  A  simple  protein  synthesizing  bioreactor 
was  constructed  by  packing  the  immobilized  cells 
into  a  column  which  was  fed  with  aerated  medium. 
The  medium  exiting  the  bioreactor  was  continu- 
ously dialyzed  and  concentrated.  Under  these  con- 
ditions, the  cells  secreted  protein  of  high  purity  for 
one  month.  The  results  of  these  studies  demon- 
strate that  stable  proteins  with  high  affinity  and 
specificity  for  ligand  binding  may  be  used  in  biode- 
graders  to  remove  specific  molecules  from  feed 
streams.  This  technology  may  be  used  in 
wastewater  treatment,  fermentation  product  recov- 
ery, and  many  other  applications  where  it  is  desira- 
ble to  remove  one  or  more  specific  molecules  from 
solution.  These  results  also  indicate  that  it  is  possi- 
ble to  automate  the  production  of  proteins  that  are 
useful  in  bioadsorbers  as  well  as  for  enzymatic 
conversions.  (See  also  W89-07234)  (Miller-PTT) 
W89-07394 


ALGAL  ION  EXCHANGERS  FOR  WASTE 
METAL  RECLAMATION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Chemistry 

B.  Greene,  J.  M.  Hosea,  R.  A.  McPherson,  J. 
Gardea-Torresdey,  and  D.  W.  Darnall. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  800-804,  4  fig,  5 
ref. 

Descriptors:  'Wastewater  treatment,  'Algae,  *Ion 
exchange,  'Heavy  metals,  'Industrial  wastewaters, 
Copper,  Silver,  Aluminum,  Hydrogen  ion  concen- 
tration. 

Ion  exchange  is  an  important  method  for  concen- 
trating heavy  metal  ions  from  industrial 
wastewaters.  Preliminary  experiments  with  algal 
species  indicate  that  Cyanidium  binds  a  substantial 
amount  of  Cu(II)  at  pH  2,  unlike  Chlorella  or 
Spirulina.  The  distribution  ratio  (ratio  of  metal  ion 
concentration  in  the  solution  at  equilibrium)  for 
Cu(II)  binding  was  calculated  from  batch  experi- 
mental data  at  pH  2  (5  mg/ml  algal  and  6.35  ppm 
Cu(II))  to  be  8.20  for  Spirulina  and  72.5  for  Cyani- 
dium. These  data  suggest  the  basis  for  certain 
separation  schemes.  When  a  mixture  of  10  ppm 
Au(II)  and  4.0  ppm  Cu(II)  at  pH  2  was  first 
equilibrated  with  Spirulina  (3  mg/ml),  98%  of  the 
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Au(II)  and  only  0.6%  of  the  Cu(II)  were  bound. 
Distribution  ratios  were  15,170  for  Au(ll)  and  1.68 
for  Cu(II).  The  remaining  solution  was  then  equili- 
brated with  the  Cyanidium  (20  mg/ml),  and  60% 
of  the  Cu(II)  was  bound.  Under  similar  conditions, 
the  selective  removal  and  recovery  of  Au(III)  and 
AI(III)  at  pH  2  was  accomplished  by  equilibrating 
a  mixture  of  these  ions  with  Chlorella  and  Eisenia, 
respectively.  These  results  suggest  that  selective 
metal  ion  extractions  may  be  performed  by  a  judi- 
cious choice  of  algal  species  without  making  any 
adjustments  in  the  solution  pH.  It  is  concluded  that 
algae  have  novel  ion  exchange  properties.  Under 
certain  conditions,  columns  packed  with  immobi- 
lized alga  may  be  used  much  like  conventional  ion 
exchange  columns.  The  performance  of  these  col- 
umns depends  on  the  packing  particle  size,  the 
flow  rate,  the  temperature,  the  alga,  and  the  solu- 
tion composition.  In  certain  instances,  immobilized 
alga  outperforms  commercial  strong  acid  and  weak 
acid  cation  exchange  resins  in  recovering  Cu(II). 
Longevity  studies  indicate  that  this  material  is 
stable  over  at  least  several  months  of  regular  use. 
(See  also  W89-07234)  (Miller-PTT) 
W89-07395 


SIMPLE  SYSTEM  FOR  DECOMPOSING  PES- 
TICIDE WASTEWATER, 

Agricultural  Research  Service,  Beltsville,  MD. 
Pesticide  Degradation  Lab. 
P.  C.  Kearney,  M.  T.  Muldoon,  and  C.  J.  Somich. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  805-808,  7  fig. 

Descriptors:  *Agricultural  chemicals,  'Wastewater 
treatment,  'Pesticides,  'Decomposition,  'Ozone, 
Herbicides,  Groundwater  pollution,  Chlorinated 
pesticides,  Atrazine,  Alachlor,  Microorganisms. 

A  two-chamber  wastewater  system  was  developed 
that  uses  ozone  to  chemically  alter  the  pesticide 
molecule  and  enhances  subsequent  metabolism  of 
the  molecule  by  indigenous,  selected,  or  eventually 
engineered  soil  microorganisms.  The  herbicides 
atrazine  and  alachlor  were  selected  because  they 
are  large  use  pesticides  in  the  United  States  and 
have  been  detected  in  groundwater.  In  laboratory 
studies,  the  rate  of  oxidation  and  ring  opening  of 
formulated  aqueous  solutions  of  commercial  atra- 
zine and  alachlor  containing  14C-labelled  com- 
pounds were  measured.  About  75%  of  the  labeled 
ring  carbons  were  recovered  for  alachlor  and 
100%  for  atrazine  after  60  mins.  Ammeline  and 
cyanuric  acid  have  also  been  detected.  Four  alach- 
lor products  have  also  been  isolated.  When  added 
to  high  organic  matter  soil,  preoxidized  alachlor 
carbons  were  rapidly  metabolized  to  C02  by  in- 
digenous soil  microorganisms.  In  contrast,  preoxi- 
dized atrazine  was  metabolized  more  slowly  in  soil. 
Three  selected  bacterial  strains  which  use  the  more 
polar  s-triazine  products  as  a  nitrogen  source  accel- 
erate the  metabolism  phase.  For  stable  molecules 
like  atrazine,  the  overall  rates  of  destruction  will 
depend  on  how  far  ozone  can  oxidize  the  parent 
molecule  to  the  right  in  the  reaction  sequence  and 
how  far  microorganisms  can  metabolize  the  oxi- 
dized products  starting  from  the  left  in  the  reaction 
sequence.  There  is  some  point  at  which  the  two 
processes,  working  in  concert,  can  economically 
and  efficiently  degrade  the  pesticide.  (See  also 
W89-07234)  (Miller-PTT) 
W89-07396 


SLUDGE  BULKING  CONTROL  WITH  OZONE, 

Pretoria  Univ.  (South  Africa).  Div.  of  Water  Utili- 
zation Engineering  and  Environmental  Science. 
J.  Van  Leeuwen,  and  W.  A.  Pretorius. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2,  No.  2,  p  223-227, 
April  1988.  3  fig,  1  tab,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Bulking 
sludge,  'Ozonation,  Aeration,  Sludge  conditioning, 
Operating  costs. 

Ozonation  was  studied  as  a  non-specific  means  of 
sludge-bulking  control.  Direct  ozonation  at  6  g/ 
cubic  m  influent,  i.e.,  4  g  ozone/kg  sludge/day  into 
the  aeration  basin  of  a  150-L/d  Phoredox  system 


controlled  the  growth  of  filamentous  organisms 
and  improved  the  settleability  of  the  sludge.  Bulk- 
ing control  with  ozone  is  not  significantly  more 
expensive  than  with  chlorine  or  with  larger  settler 
capacity.  (Author's  abstract) 
W89-07468 


NET  SLUDGE  SOLIDS  YIELD  AS  AN  EXPRES- 
SION OF  FILTERABILITY  FOR  CONDITION- 
ER OPTIMIZATION, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

M.  Rebhun,  J.  Zall,  and  N.  Galil. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  1,  p  52-54,  January  1989.  3 

fig,  8  ref. 

Descriptors:  'Sludge,  'Sludge  solids,  'Sludge  con- 
ditioning, 'Filtration,  'Sludge  filters,  'Wastewater 
treatment,  Mathematical  equations,  Optimization, 
Filtered  wastewater,  Filters,  Yield,  Yield  equa- 
tions. 

The  need  and  the  rationale  for  using  an  expression 
for  raw  sludge  solids  yield  in  sludge  filterability 
studies,  as  opposed  to  the  commonly  used  measure, 
specific  resistance,  is  explained.  An  equation  ex- 
pressing filterability  in  terms  of  net  sludge  yield 
was  derived  and  used  for  optimizing  conditioner 
dose.  The  net  yield  is  related  mathematically  to 
specific  resistance  and  can  be  calculated  directly 
from  the  Buchner  test.  It  is  advantageous  over 
specific  resistance  for  optimizing  doses  of  condi- 
tioners that  increase  sludge  solids  content  and  for 
quantitative  evaluation  of  the  effectiveness  of  vari- 
ous conditioners.  Optimum  doses  for  conditioners 
that  increase  sludge  solids  are  more  easily  recog- 
nized, and  yield  related  directly  to  filter  efficiency. 
Also,  the  relative  effectiveness  of  conditioners  can 
be  better  compared  regardless  of  whether  they 
increase  sludge  solids.  (Author's  abstract) 
W89-07481 


EFFECT  OF  AMMONIA  ON  METHANE  FER- 
MENTATION PROCESSES, 

Cincinnati  Univ.,  OH.  EPA  Test  and  Evaluation 

Facility. 

S.  K.  Bhattacharya,  and  G.  F.  Parkin. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  1,  p  55-59,  January  1989.  4 

fig,  5  tab,  17  ref.  NSF  Grant  CEE-83-00687. 

Descriptors:  'Wastewater  treatment,  'Fermenta- 
tion, 'Anaerobic  conditions,  'Toxicity,  'Ammo- 
nia, 'Methane,  Methane  bacteria,  Chemical  reac- 
tions, Enrichment,  Culture  media. 

The  effect  of  slug  and  continuous  additions  of 
ammonia  on  anaerobic  acetate  and  propionate  en- 
richment cultures  was  studied  using  chemostats. 
With  slug  additions,  up  to  8  g/L  of  total  ammonia- 
N  (TAN)  was  tolerated  at  a  15-day  solids  retention 
time  (SRT);  at  40-  and  25-day  SRTs,  at  most  only  7 
g/L  of  TAN  was  tolerated.  With  continuous  addi- 
tion at  a  40-day  SRT,  up  to  5  g/L  of  TAN  added 
did  not  show  any  effect,  whereas  at  a  1 5-day  SRT 
only  2  g/L  of  TAN  could  be  tolerated.  Continuous 
additions  of  ammonia  showed  total-failure  and  no- 
effect  conditions  with  relatively  small  changes  in 
TAN  concentrations;  at  a  40-day  SRT,  continuous 
addition  of  5  g/L  of  TAN  showed  little  effect, 
while  a  concentration  of  6  g/L  caused  complete 
failure.  Un-ionized  ammonia-N  (NH3-N)  concen- 
trations were  calculated  from  measured  TAN  and 
pH;  the  maximum  tolerable  NH3-N  was  about  55 
plus  or  minus  1 1  mg/L.  (Author's  abstract) 
W89-07482 


USE   OF  CELL-FREE   EXTRACTS   FOR   THE 
ENHANCEMENT  OF  BIOLOGICAL 

WASTEWATER  TREATMENT, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil  and 

Agricultural  Engineering. 

W.  L.  Jones,  and  E.  D.  Schroeder. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  1,  p  60-65,  January  1989.  8 

fig,  3  tab,  4  ref. 

Descriptors:    'Biological    wastewater    treatment, 
•Wastewater    treatment,     'Culturing    techniques, 


•Organic   wastes,    Respiration,   Chemi!_al  o» 
demand,  Biomass,  Optimization. 

Laboratory  cultures  were  grown  in  sequer 
batch  reactors  on  one  of  two  synthetic  wast 
soluble  stillage  waste  or  a  particulate  carbohyi 
and  protein  extract  waste.  Extracts  were  prep 
from  excess  biomass  by  sonication,  centrifuga 
and  lyophilization.  At  extract  concentrations  < 
mg/L,  no  effect  on  either  respiration  rate  o 
oxygen  demand  was  found,  However,  respir 
rates  using  the  cultures  grown  in  a  sequel 
batch  reactor  were  of  the  same  order  as  enha 
rates  reported  elsewhere,  and  much  higher 
the  reported  non-enhanced  rates  The  discrep 
may  arise  from  a  difference  in  reactor  conn, 
tion:  the  earlier  study  utilized  a  culture  growr 
continuous-feed  reactor  with  no  effluent,  onlj 
wasting,  whereas  the  reactors  used  in  the  pr 
study  were  pulse-fed  and  produced  an  eflfl 
The  organic  loading  and  sludge  retention  tii 
both  studies  were  the  same:  1.0  g  COD/L-d  a: 
days,  respectively  Thus,  an  active  culture  g 
under  feast/famine  conditions  appears  to  be  i 
sitive  to  the  addition  of  extracts.  (Author 
stract) 
W89-07483 


IMPACT  OF  SELECTOR  OPERATION  0> 
TIVATED  SLUDGE  SETTLEABILITY  ANI 
TRIFICATION:  PILOT-SCALE  RESULTS, 

Santa  Clara  Univ.,  CA.  Dept.  of  Civil  Engine- 

S.  R.  Linne,  S.  C.  Chiesa,  M.  G.  Rieth,  and  R 

Polta. 

Journal     Water     Pollution     Control     Fedei 

JWPFA5,  Vol.  61,  No.  1,  p  66-72,  January  1( 

fig,  3  tab  25  ref. 

Descriptors:  'Control  systems,  'Selec 
'Wastewater  treatment,  'Biological  waste 
treatment,  'Activated  sludge  process,  'Nit 
tion,  Ammonia,  Pilot  plants,  •Settleable  s 
Wastewater  facilities,  Aeration,  Aerobic  treat 
Stage  treatment,  Performance  evaluation. 

The  ability  of  an  aerobic  six  chamber  selec 
control  settleability  and  stabilize  nitrificatioi 
complete  mix  activated  sludge  system  was  ev 
ed  using  side-by-side  pilot  plants.  The  se 
provided  significant  attenuation  of  soluble  oi 
loading  to  the  complete  mix  aeration  basi 
effectively  controlled  the  growth  of  filams 
organisms  found  proliferating  in  the  control 
plant  system.  Effluent  ammonia-nitrogen  cc 
trations  in  the  selector-based  system  were  c< 
ently  low  and  lacked  the  variability  obsen 
the  control  system  effluent.  Improvements  ir 
fication  stability  were  attributed  to  the  mon 
sistent  aeration  basin  dissolved  oxygen  levels 
thor's  abstract) 
W89-07484 


ACTIVATED  SLUDGE  SECONDARY  SC 
FLUX  VARIABILITY, 

Vermont  Univ.,  Burlington.  Dept.  of  Civ 

Mechanical  Engineering. 

J.  W.  Morris,  L.  A.  Batchelder  Adams,  and  J 

Tozer. 

Journal     Water     Pollution     Control    Fed( 

JWPFA5,  Vol.  61,  No.  1,  p  73-82,  January  1 

fig,  6  tab,  38  ref. 

Descriptors:  "Activated  sludge  process,  *< 
crs,     Mathematical     models,     'Settleable 
'Sludge       solids,       'Flocculation,       *Mu 
wastewater,     Parameterization,     Gravity 
Wastewater  disposal,  Mathematical  model; 
ondary  wastewater  treatment. 

Solids  gravity   flux   variability   was  found 
appreciable      at      three      operating      rnu 
wastewater  treatment  facilities  investigated 
a   14-month  study.  Variability  was  measut 
changes  in  the  Vesilind  equation  constants,, 
describe  settling  velocity  as  a  function  of  cj 
tration  and,  thus,  gravity  solids  flux.  These 
eters  reflect  the  characteristics  of  floccule, 
pended   solids   gravity   transport,   indepeno 
clarifier  operation.  Two  parameters  were 
oped   to   indicate   operationally   significant 
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Waste  Treatment  Processes — Group  5D 


n  capacity  and  the  resultant  impact  on 
ontrol.  Settleability  was  determined  by 
thng  assays  on  four  to  six  dilutions  of 
tivated  sludge  in  a  2.3-m-long,  19.1-cm- 
acrylic  column.  Variability  was  invest- 
ing three  time  scales:  long,  every  three 
iort,  spanning  a  solids  retention  time  or 
;nt;  and  diurnal.  Results  indicate  that  the 
variation  could  be  followed  by  perform- 
analyses  every  2  to  4  days  during  stable 
i  and  daily  when  system  stress  occurs. 
in  standard  sludge  volume  index  values 
not  correspond  well  to  changes  in  solids 
meters.  (Author's  abstract) 
35 


TER  MODELING  FOR  WATER  QUAL- 
LNMNG:  A  CASE  STUDY, 

[ill,  Emeryville,  CA. 

nary   bibliographic   entry   see   Field    5G. 
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YCLODEXTRIN  ENHANCED  BIO- 
J.  DETOXIFICATION  OF  INDUSTRI- 
TEWATERS, 

ilkodasi  Tudomanyos  Kutato  Intezet,  Bu- 

lungary). 

T.  Cserhati,  and  J.  Szejtli. 

.esearch  WATRAG,  Vol.  22,  No.   11,  p 

1,  November   1988.  4  fig,  3  tab,   17  ref. 

ors:  "Biotransformation,  'Activated 
irocess,  'Pesticides,  'Detoxification,  *In- 
>vastewater,  'Wastewater  treatment,  Acti- 
udge  process,  Sludge,  Toxicity,  Organic 


itory  study  was  performed  to  evaluate  the 
!  of  beta-cyclodextrin  (beta-CD)  complex- 
the  toxicity  of  some  pesticides  (Folpet, 
Karathane,  TMTD  etc.)  and  pesticide  de- 
tion  products  (chlorophenols,  nitrophen- 
activated  sludge  systems.  Increasing  the 
concentration  increases  the  probability  of 
formation  and  for  this  reason  suppression 
ty  was  enhanced  at  higher  beta-CD  con- 
ins.  At  a  given  beta-CD  concentration  (60 
1m)  the  activity  of  activated  sludge  was 
i  over  that  of  untreated  control.  The 
dapted  to  Captan-beta-CD  complex  and  to 
:eutical  waste-beta-CD  complex  showed  a 
olerance  to  Captan  and  to  waste  than  the 
dapted  only  to  Captan  and  to  waste.  (Au- 
istract) 
188 


vVTION  OF  MICROORGANISMS 
WASTEWATER  BY  TERTIARY  PRE- 
TION  AND  SIMULTANEOUS  PRECIPI- 
S  FOLLOWED  BY  FILTRATION, 

che  Hogeschool  Delft  (Netherlands).  Lab. 

uy  Engineering. 

;uwstad,  E.  P.  Mulder,  A.  H.  Havelaar, 

van  Olphen. 

Research  WATRAG,  Vol.  22,  No.   11,  p 

«,  November   1988.   1   fig,  8  tab,  40  ref. 

tors:  'Chemical  precipitation,  'Disinfec- 
^'astewater  treatment,  'Activated  sludge 
'Filtration,  'Organic  wastes,  Bacteria, 
jphage,  Coliforms,  Clostridium,  Floccula- 
rtiary  wastewater  treatment,  Viruses. 

noval  of  microorganisms  from  wastewater 
vated  sludge  and  precipitation  processes 
died  in  two  parallel  pilot  plants  (4-7  cu  m/ 
vated  sludge  treatment  removed  vegetative 

<E  coli,  fecal  streptococci)  by  96-97% 
log  10  units),  bacterial  spores  (sulfite  re- 
clostridia)  by  75%  (0.6  log  10  units),  bacter- 
•  (somatic  coliphages  and  F-specific 
by  94-98%  (1.2-1.8  log  10  units)  and  enter- 
s  by  94  (1.2  log  10  units).  Simultaneous 
"ion  (25  g  Fe/cu  m  as  iron  (III)  chloride) 

Wed  effect  on  the  removal  of  microorga- 
-iltration  of  the  effluent  of  the  simultaneous 
ation  process  highly  improved  the  removal 
"organisms,  in  particular  when  3-7  g  Fe/cu 
added  before  filtration.  Tertiary  precipita- 
5  g  Fe/cu  m)  also  resulted  in   improved 


removal  of  all  microorganisms.  Addition  of  an 
anionic  flocculation  aid  did  further  improve  this 
effect  for  vegetative  bacteria  and  bacterial  spores, 
but  no  for  bacteriophages  (viruses  not  tested).  On 
average,  both  complete  treatment  processes  (acti- 
vated sludge  with  post-precipitation  using  a  floccu- 
lation aid  or  simultaneous  precipitation  with  post- 
filtration  using  iron  addition)  removed  vegetative 
bacteria,  bacterial  spores,  bacteriophages  and  en- 
teroviruses by  99.9,  99.8,  99.6  and  99.85%  (3.0,  2.7, 
2.4  and  2.8  log  10  units),  respectively.  The  effects 
of  precipitation  processes  were  equal  to  or  better 
than  those  of  marginal  chlorination  of  the  activated 
sludge  effluent  of  the  same  pilot  plant.  After  the 
full  treatment,  both  effluents  had  almost  the  same 
physico-chemical  quality  with  BOD  3-5  g/cu  m, 
total  phosphate  0.06-0.4  g  P/cu  m,  suspended 
solids  5-7  g/cu  m  and  turbidity  1.4-2.0  FTU.  (Au- 
thor's abstract) 
W89-07493 


MEASUREMENT  OF  RESPIRATION  OF  ACTI- 
VATED SLUDGE, 

Kemijski  Inst.  Boris  Kidric,  Ljubljana  (Yugoslav- 
ia). 

For  primary  bibliographic  entry  see  Field  7B. 
W89-07495 


ACCUMULATION  OF  NUTRIENTS  IN  THE 
SEDIMENTS  OF  MAALEH  HAKISHON  RE- 
CLAIMED EFFLUENTS  RESERVOIR, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

Y.  Avnimelech,  and  M.  Wodka. 

Water  Research  WATRAG,  Vol.  22,  No.   11,  p 

1437-1442,  November   1988.  2  fig,  4  tab,   17  ref. 

Descriptors:  'Wastewater  renovation,  'Water 
reuse,  'Reservoirs,  'Cycling  nutrients, 
'Wastewater  disposal,  Cores,  Input-output  analy- 
sis, 'Accumulation,  Phosphorus,  Waste  storage, 
Core  logging,  Israel,  Sediment  sampler,  Organic 
wastes,  Organic  compounds,  Lake  sediments. 

Sediment  traps,  sediment  cores  and  nutrient  input- 
output  data  were  collected  in  Maaleh  Hakishon 
reservoir,  a  newly  constructed  reservoir  storing 
treated  sewage  effluents.  Accumulation  of  organic 
carbon,  total  nitrogen  and  phosphorus  was  com- 
puted using  the  three  sets  of  data.  Nutrient  accu- 
mulation occurred  mainly  at  the  top  5  cm  layer  of 
the  sediments.  The  organic  carbon  concentration 
in  this  layer  increased  by  about  10-fold  during  the 
first  2  years  of  the  reservoir  operation,  nitrogen 
and  phosphorus  increased  by  about  2  to  3-fold,  and 
ammonium  nitrogen  by  100-fold.  The  site  of  nutri- 
ent accumulation  was  associated  with  the  presence 
of  fine  flocculant  particles,  the  presence  of  which 
is  affected  by  water  currents  and  basin  morpholo- 
gy. Phosphorus  accumulation  was  computed  from 
input-output  and  from  sediment  cores;  data  were 
very  similar.  The  equivalent  value  obtained  from 
sediment  trap  results  was  about  twice  as  high, 
which  is  indicative  of  the  effect  of  bottom  sedi- 
ments resuspension.  The  analysis  of  the  three  sets 
of  computed  accumulation  data  (using  input-output 
data,  sediment  coring  and  sediment  trapping)  for 
the  organic  carbon  and  nitrogen  allowed  a  con- 
struction of  a  nutrient  flow  sheet  for  the  reservoir. 
(Author's  abstract) 
W89-07499 


PERFORMANCE  OF  A  CLAY-ALUM  FLOCCU- 
LATION (CCBA)  PROCESS  FOR  VIRUS  RE- 
MOVAL FROM  MUNICIPAL  WASTEWATER, 

San  Diego  State  Univ.,  CA.  Graduate  School  of 

Public  Health. 

R.  M.  Gersberg,  S.  R.  Lyon,  R.  Brenner,  and  B.  V. 

Elkins. 

Water  Research  WATRAG,  Vol.  22,  No.   11,  p 

1449-1454,  November   1988.    1   fig,  2  tab,   17  ref. 

Descriptors:  'Alum,  Clays,  'Water  reuses,  'Vi- 
ruses, 'Flocculation,  'Clarifiers.  'Municipal 
wastewater,  'Disinfection,  'Wastewater  treatment, 
'Wastewater  renovation,  Population  exposure. 
Public  health,  Human  pathology,  Raw  wastewater. 
Filtration,  Chlorination,  Turbidity. 

The  CCBA  process,  which  uses  clay  as  an  adsorb- 
ent followed  by  alum  flocculation  and  clarification. 


was  tested  for  its  capability  to  remove  viruses  and 
turbidity  so  that  subsequent  sand  filtration  and 
disinfection  could  produce  renovated  wastewaters 
meeting  reclamation  criteria  specified  in  Title  22  of 
the  California  Administrative  Code.  Both  human 
poliovirus  type  2  (Sabin  vaccine  strain)  and  MS2 
bacteriophage  (an  F-specific  RNA  phage)  were 
seeded  into  raw  municipal  wastewaters  in  bench- 
scale  tests  (500  ml)  of  the  CCBA  process.  Plaque 
assays  were  performed  to  enumerate  these  viruses 
in  effluents  after  basic  CCBA  treatment,  after  sand 
filtration  and  after  disinfection  by  either  combined 
chlorine  residual,  free  chlorine  residual  or  chlorine 
dioxide  (C102).  The  basic  CCBA  process  followed 
by  sand  filtration  removed  3.8  logs  of  poliovirus 
and  2.8  logs  of  MS2,  and  produced  an  effluent  with 
a  mean  turbidity  fo  less  than  2  NTU.  Using  com- 
bined chlorine  for  disinfection,  MS2  was  reduced 
by  greater  than  4.3  logs  (99.995%),  while  poliovi- 
rus was  reduced  either  to  undetectable  levels,  or 
when  detected,  reduced  at  least  6. 1  logs.  Using  free 
chlorine  or  C102,  both  MS2  and  poliovirus  were 
reduced  to  undetectable  levels  when  the  effluent 
turbidity  was  below  2  NTU  before  disinfection. 
(Author's  abstract) 
W89-07501 


RATES    OF    BIOGENIC    OXYGEN    PRODUC- 
TION  IN   MASS   CULTURES   OF   MICROAL- 
GAE,      ABSORPTION      OF     ATMOSPHERIC 
OXYGEN  AND  OXYGEN  AVAILABILITY  FOR 
WASTEWATER  TREATMENT, 
Kernforschungsanlage  Juelich  G.m.b.H.   (Germa- 
ny, F.R.).  Inst,  fuer  Biotechnologie. 
J.  U.  Grobbelaar,  C.  J.  Soeder,  J.  Groeneweg,  E. 
Stengel,  and  P.  Hartig. 

Water  Research  WATRAG,  Vol.  22,  No.  11,  p 
1459-1464,  November  1988.  4  fig,  35  ref. 

Descriptors:  'Cultures,  'Oxygen,  'Wastewater 
treatment,  'Algae,  'Oxygen  uptake,  'Oxygen 
transfer,  Biological  properties,  Feasibility  studies, 
Microorganisms,  biomass,  Mathematical  models, 
Biological  wastewater  treatment,  Aerobic  condi- 
tions, Biological  oxidation. 

Oxygen  for  the  aerobic  treatment  of  wastewater  in 
High  Rate  Algal  Pond  (HRAP)  systems  arises 
from  biogenic  production  by  microalgae  during 
photosynthesis  and  from  absorption  of  atmospheric 
oxygen  through  the  air/water  interphase.  The  total 
quantity  of  available  oxygen  per  sq  m  and  day 
determines  the  permissible  BOD  loading  rate  of  a 
HRAP.  The  quantity  of  biogenic  oxygen  produc- 
tion has  for  the  first  time  been  measured  in  a  closed 
bioreactor  and  open  chemostatic  cultures.  Good 
agreement  was  obtained  between  the  two  methods 
where  more  than  1.92  g  02  g(dry  wt)  was  pro- 
duced by  the  microalgae.  This  was  significantly 
higher  than  oxygen  yields  calculated  from  a  gener- 
alized compositional  formula  of  algal  biomass.  In 
combination  with  a  predictive  mathematical 
model,  it  was  possible  to  calculate  the  potential 
biogenic  oxygen  production  per  season  for  any 
latitude.  This  may  serve  as  the  basis  of  feasibility 
studies  on  application  of  HRAP  systems.  (Author's 
abstract) 
W89-07503 


EFFECT  OF  A  'BIO-FILTER'  AQUATIC 
TREATMENT  PLANT  ON  DOH-HOH-NUMA 
BOG,  TSUKUBA  CITY,  JAPAN:  RAPID  OLIGO- 
TROPHICATION  WITHOUT  DAMAGE  TO 
THE  PHYTOPLANKTON  COMMUNITY, 
Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

Q.  Liu,  and  H.  Seki. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  114, 
No.  1,  p  63-82,  November  1988.  7  fig,  1  tab,  33  ref. 

Descriptors:  'Trophic  level,  'Nutrient  removal, 
'Water  pollution  treatment,  'Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  'Water 
hyacinth.  'Bogs,  Phytoplankton,  Mesotrophy, 
Phytoplankton,  Bio-filter.  Tsukuba  City.  Japan. 
Pilot  plants. 

To  remove  inorganic  nutrients  from  bog  water,  a 
'Bio-filter  System'  aquatic  treatment  plant  using 
water   hyacinth    (Eichornia   crassipes)   was   intro- 
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duced  into  Doh-Hoh-Numa  Hog,  a  mesotrophic 
bog,  in  April  1985.  During  the  operation,  the 
trophic  system  of  the  bog  was  altered  from  moder- 
ately mesotrophic  down  to  the  lower  oligotrophic 
boundary  of  a  mesotrophic  system  within  a  few 
weeks.  Although  the  removal  of  inorganic  nutri- 
ents by  the  Bio-filter  system  has  the  advantage  of 
depressing  water  bloom  of  blue-green  algae  during 
the  summer,  the  bog  ecosystem  receives  no  cata- 
strophic destruction  of  its  mesotrophic  nature.  As 
this  oligotrophication  was  achieved  by  the  efficient 
nutrient  uptake  of  water  hyacinths  of  the  system, 
the  oligotrophication  level  attainable  was  ruled  by 
the  threshold  concentration  of  the  nutrient  uptake 
by  water  hyacinths.  Hence  the  dynamics  of  inor- 
ganic nutrients  in  Doh-Hoh-Numa  bog  were  con- 
ducted through  the  equilibrium  between  the  nutri- 
ent removal  by  water  hyacinths  and  the  nutrient 
supplied  through  the  diffusion  from  the  bog  sedi- 
ment and  through  the  heterotrophic  decomposition 
of  organic  materials  in  the  bog.  The  perturbation 
of  rapid  oligotrophication  within  the  mesotrophic 
system  of  the  bog  did  not  damage  the  growth  and 
survival  activity  of  the  phytoplankton  community, 
although  physiological  responses  of  the  communi- 
ty were  modified  to  be  more  oligotrophic.  (Sand- 
PTT) 
W89-07526 


ANALYSIS  OF  WASTE  WATERS  FOR  POLYN- 
UCLEAR  AROMATIC  HYDROCARBONS:  I. 
METHOD  DEVELOPMENT  AND  VALIDA- 
TION, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-07598 


EFFECT  OF  SEWAGE  TREATMENT  ON  THE 
REMOVAL  OF  LISTERIA  MONOCYTO- 
GENES, 

Biological  Research  Center,  Baghdad  (Iraq). 
M.  R.  Al-Ghazali,  and  S.  K.  Al-Azawi. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
65,  No.  3,  p  203-208,  September  1988.  1  fig,  2  tab, 
25  ref. 

Descriptors:  *Wastewater  treatment,  *Biological 
wastewater  treatment,  *  Bacteria,  *  Stage  treatment, 
•Iraq,  *Sludge  drying,  Sludge  cake,  Sludge  condi- 
tioning, Pathogens,  Culturing  techniques. 

Two  sewage  treatment  plants  in  Baghdad,  Iraq, 
were  investigated  to  assess  the  effects  of  the  differ- 
ent treatment  stages  on  the  removal  of  Listeria 
monocytogenes.  The  bacteria  were  severely  affect- 
ed after  the  activation  and  digestion  stages  at  both 
plants.  A  dramatic  decrease  in  numbers  of  listerias 
after  each  of  these  two  stages  was  noticed  during 
the  cold  months  (September-January).  The  orga- 
nisms were  able  to  survive  these  treatments  and 
were  present  in  the  final  effluent  and  even  in  low 
numbers  in  the  sewage  sludge  cake.  Sufficient 
dewatering  of  sewage  sludge  is  recommended  to 
obtain  sewage  free  of  listerias.  The  isolation  proce- 
dure of  L.  monocytogenes  from  a  heavily-contami- 
nated material  can  be  considered  as  rather  difficult 
because  of  the  overgrowth  by  other  microbial  spe- 
cies. A  modified  enrichment  and  plating  medium, 
to  which  acriflavin  was  added  to  suppress  the 
growth  of  streptococci,  proved  to  be  a  method  for 
overcoming  this  problem.  Moreover,  the  incuba- 
tion of  selective  media  at  22  C  after  the  pre- 
enrichment  at  4  C  and  enrichment  at  37  C,  helped 
in  reducing  the  numbers  of  undesirable  contami- 
nants. (Friedmann-PTT) 
W89-07605 


STORAGE  EFFECTS  OF  SEWAGE  SLUDGE 
CAKE  ON  THE  SURVIVAL  OF  LISTERIA 
MONOCYTOGENES, 

Biological  Research  Center,  Baghdad  (Iraq). 
M.  R.  Al-Ghazali,  and  S.  K.  Al-Azawi. 
Journal  of  Applied   Bacteriology  JABAA4,  Vol. 
65,  No.  3,  p  209-213,  September  1988.  1  tab,  15  ref. 

Descriptors.  *Waste  storage,  'Survival,  'Sludge 
cake,  'Wastewater  treatment,  'Sludge  drying, 
•Bacteria,  Fertilizers,  Sludge  conditioning,  Patho- 
gens, Sludge,  Dewatering. 


Sewage  sludge  cake  is  widely  used  as  an  agricul- 
tural fertilizer  in  Iraq.  Listeria  monocytogenes  was 
shown  to  be  present  in  small  numbers  in  this  mate- 
rial despite  sewage  treatments.  In  an  attempt  to 
reduce  the  numbers  of  this  pathogen  in  this  sewage 
end  product,  the  survival  of  L.  monocytogenes 
was  monitored  in  a  heap  of  sewage  sludge  cake 
stored  for  over  23  weeks  on  farm  land.  The  orga- 
nisms were  reduced  in  numbers  and  eliminated  to 
undetectable  limits  during  8  weeks  of  storage 
under  subtropical  weathering  and  did  not  recover 
even  2  months  after  disappearance.  Dewatering 
processes  seem  to  have  some  effect  on  the  survival 
of  the  bacteria.  Therefore,  solar  dewatering  by 
heaping  the  sewage  sludge  cake  and  exposing  it  to 
sun  for  no  less  than  8  weeks  is  recommended  to 
obtain  a  listeria-free  product.  (Author's  abstract) 
W89-07606 


NUTRITION  OF  THIOTHRIX,  TYPE  021N, 
BEGGIATOA  AND  LEUCOTHRIX  STRAINS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

T.  M.  Williams,  and  R.  F.  Unz. 

Water  Research  WATRAG,  Vol.  23,  No.  1,  p  15- 

22,  January  1989.  6  fig,  3  tab,  35  ref.  NSF  Grants 

CEE  7918919  and  ECE  84167663. 

Descriptors:  'Wastewater  treatment,  'Bulking 
sludge,  'Sulfur  bacteria,  'Bacterial  physiology, 
'Nutrition,  'Wastewater  bacteria,  Carbon  sources, 
Amino  acids,  Organic  acids,  Alcohols,  Bacterial 
growth,  Hydrogen  ion  concentration,  Salinity. 

Filamentous  sulfur  bacteria  have  been  cited  fre- 
quently in  connection  with  activated  sludge  bulk- 
ing and  their  presence  in  the  wastewater  environ- 
ment has  been  associated  with  a  variety  of  treat- 
ment-plant operational  parameters.  Carbon  and  ni- 
trogen requirements  and  influence  of  salinity  and 
nutrient  concentration  on  the  growth  of  freshly- 
isolated  strains  of  Thiothrix,  Beggiatoa,  and  type 
021N  bacteria  are  described.  Wastewater  Leucoth- 
rix  strains  were  included  in  the  studies  for  compari- 
son to  the  filamentous  sulfur  bacteria.  Two  Thioth- 
rix strains  required  both  a  reduced  sulfur  com- 
pound and  organic  carbon  source  for  growth. 
Others  grew  heterotrophically  on  organic  acids  or 
fructose-related  sugars.  Thiothrix  isolates  differed 
in  regard  to  salinity  tolerance.  Type  02 IN  bacteria 
utilized  various  sugars,  amino  acids,  and  organic 
acids  as  sole  carbon  sources.  Amino  acids,  but  not 
nitrate,  satisfied  the  nitrogen  requirements  of  most 
strains.  The  Beggiatoa  isolate  used  only  simple 
organic  acids  and  alcohols,  and  was  inhibited  by 
0.3%  concentration  of  various  salts.  Strains  of 
wastewater  Leucothrix  utilized  various  carbon  and 
nitrogen  compounds  for  growth.  Low  levels  of 
lactate,  ammonium,  and  phosphate  supported  maxi- 
mum growth  of  Thiothrix,  Beggiatoa,  and  type 
021,  but  not  Leucothrix  strains.  The  optimum  pH 
for  growth  initiation  of  the  majority  of  bacteria 
was  pH  7.0-7.5.  (Rochester-PTT) 
W89-07632 


CHEMISTRY  OF  METALS  IN  ANAEROBICAL- 
LY  TREATED  SLUDGES, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  5E. 

W89-07634 


FREEZE-THAW  CONDITIONING  OF  CHEMI- 
CAL AND  BIOLOGICAL  SLUDGES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
W.  R.  Knocke,  and  P.  Trahern. 
Water  Research  WATRAG,  Vol.  23,  No.  1,  p  35- 
42,  January  1989.  6  fig,  4  tab,  16  ref.  EPA  Grant 
R8 10893-01-0. 

Descriptors:  'Wastewater  treatment,  'Sludge  con- 
ditioning, 'Freeze-thaw  conditioning,  Cost  analy- 
sis, Feasibility  studies,  Refrigerants,  Freezing. 

Indirect  and  direct  freeze-thaw  conditioning  tech- 
niques were  applied  to  improve  the  dewatering 
characteristics  of  both  chemical  and  biological 
waste  sludges.  The  direct-freeze  methods  examined 
were  the  use  of  secondary  refrigerant  (butane) 
evaporated  in  the  sludge  and  the  use  of  gas  hydrate 


or  clathrate  formation  by  addition  of  Freoi; 
under  appropriate  temperature  and  pressure  c 
tions.  Sludges  also  were  frozen  vjhd  using  md 
freezing  methods,  thawed,  and  tested  for  com  . 
son.  The  results  indicated  that  direct-freeze  n . 
ods  did  not  appear  technically  or  economx  < 
competitive  with  currently  accepted  conditio  i 
methods.  Instead,  it  is  suggested  that  sludge  f; 
ing  using  natural  climatic  conditions  may  bt  i 
only  appropriate  application  of  freeze-thaw  i , 
nology.  (Author's  abstract) 
W89-07635 


OZONIZATION  OF  BLEACHING  WATER! 
THE  PAPER  INDUSTRY, 

Barcelona  Univ.  (Spain).  Dept.  Ingenieria  Qui 
y  Metalurgia. 

C.  Prat,  M.  Vicente,  and  S.  Esplugas. 
Water  Research  WATRAG,  Vol.  23,  No.  1, 
55,  January  1989.  3  fig,  2  tab,  11  ref. 

Descriptors:       *Pulp       and       paper      indi ; 
'Wastewater      treatment,      'Bleaching     w 
'Ozonation,  Color  removal,  Chemical  reac  . 
Oxidations,  Kraft  mills,  Industrial  wastes,  Eco  i 
ic  aspects. 

The  ozonation  of  a  kraft  bleach  effluent  pro  i 
ing  from  the  bleaching  stages  of  kraft  pulp  dec 
ization  was  examined  experimentally  and  v> 
mathematical  model.  An  outline  of  the  react 
proposed  in  which  the  oxidizable  compoun 
the  effluent  are  grouped  into  three  classes:  cc 
compounds  that  react  quickly  with  the  ozone : 
ored  compounds  that  react  slowly  with  the  c  i 
and  uncolored  compounds.  The  constants  fc  I 
second  order  reaction  rate  at  20  C  and  the  sto 
metric  coefficient  also  were  determined.  Fro  I 
point  of  view  of  industrial  application  of  c  i 
tion,  the  range  of  reaction  times  of  interest 
the   easily   degradable   substances,   because 
form  most  of  the  effluent  (90%  of  the  total  c 
Given  that  their  rate  of  degradation  is  quic 
treatment  can  be  economical.  It  would  be  i 
more  costly  to  eliminate  the  slowly-reactinf  i 
ored   compounds,   but   prolonging  the  trea 
might  result  in  other  benefits  besides  decoli 
tion.  (Rochester-PTT) 
W89-07637 


TREATMENT        OF        CRfYD-CONTAI ' 
WASTEWATER    BY     ADDITION    OF    I 
DERED  ACTIVATED  CARBON  TO  THE 
VATED  SLUDGE  PROCESS, 

Thew  Korea  Inst,  of  Construction  Techni 
Inchon.  Dept.  of  Environmental  Engineering 
S.  E.  Lee,  H.  S.  Shin,  and  B.  C  .  Paik. 
Water  Research  WATRAG,  Vol.  23,  No.  1. 
72,  January  1989.  7  fig,  5  tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Giro  J 
'Activated  carbon,  'Activated  sludge  proce 
ological  wastewater  treatment,  Chemical  ci 
demand,  Oxygen  uptake  rate,  Mathematical 
tions,  Mathematical  models,  Heavy  metals,  1 
trial  growth. 

The  effect  of  powdered  activated  carbon  \ 
on  the  removal  of  CrfVI)  and  COD  and  on  c  ( 
uptake  rate  (OUR)  by  activated  sludge  micr ' 
nisms  was  investigated  in  batch  and  cont« 
flow  reactors.  The  initial  adsorption  rate  of' 
by  PAC  was  greater  than  that  by  activated  « 
floes,  and  the  equilibrium  data  could  be  de:  I 
well  by  the  Freundlich  isotherm  equatioi 
addition  of  PAC  was  an  effective  method  tc  I 
continuous  operation  of  the  biological  pro  i 
the  presence  of  Cr(VI)  and  increases  in  C  t 
well  as  Cr(VI)  and  COD  removal  efficiencu  * 
evident.  The  average  COD  and  CrfVI)  '•  3 
efficiencies  with  PAC  addition  were  96'  I 
41%,  respectively,  whereas  those  withou 
addition  were  85%  and  9%,  respectively.  ■ 
netic  constants  of  biological  oxidation  wer< : 
mined  on  the  two  laboratory-scale  activated  I 
units,  one  with  PAC  addition  and  the  othe" 
out  PAC  addition,  fed  with  synthetic  wast  i 
containing  Cr(VI).  The  addition  of  PAC 
aeration    basin    increased    overall    microom 
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;*th  rate  and  biological   removal   rate  of  the 

iitrate.  (Author's  abstract) 

W-07640 


(SORPTION  ON  ACTIVATED  CARBON  OF 
UTROPHENOL   FROM    AQUEOUS   SOLU- 

[»N. 

[hnical  Univ.  of  Lodz  (Poland).  Inst,  of  Chemi- 

:  Engineering. 

:  primary  bibliographic  entry  see  Field  5F. 

;  5-07643 


'•I   PARTITIONING   MECHANISMS    WITH 
I  riVATED  SLUDGE, 

>th  Dakota  Univ.,  Grand  Forks.  Energy  and 

.  erals  Research  Center. 

;   Moretti,  and  R.  D.  Neufeld. 

'  er  Research  WATRAG,  Vol.  23,  No.  1,  p  93- 

•  January  1989.  5  fig,  6  tab,  20  ref.  DOE  Grant 

:-aC22-81FC10299. 

criptors:  *Aromatic  compounds,  *Solubility, 
tivated  sludge,  'Hydrocarbons,  'Biological 
uewater  treatment,  'Wastewater  treatment, 
:  ribution  coefficient,  Chemical  partitioning, 
rmodynamics,  Mathematical  analysis,  Isoth- 
s.  Comparison  studies,  Sludge  lipids,  Mathe- 
:ical   models,    Polycyclic    aromatic    hydrocar- 

I 

larch  was  conducted  to  study  the  accumula- 
i!  of  polycyclic  aromatic  hydrocarbons  (PAH) 
lological  sludge  produced  from  an  activated 
I  ge  process.  For  the  purpose  of  modeling  PAH 
ibution,  the  activated  sludge  process  was 
»ed  as  a  two  phase  chemical  system  in  which 
H  molecules  partition  between  the  wastewater 
!  the  lipid  fraction  of  the  biological  sludge. 
'i  distribution  between  the  two  phases  was 
uitatively  represented  by  an  equilibrium  distri- 
on  coefficient.  An  equation  was  developed 
■  thermodynamic  principles  to  estimate  lipid- 
.lewater  distribution  coefficients  for  PAH. 
•inng  this  equation  required  the  UNIFAC 
nod  for  calculating  activity  coefficients.  PAH 
I'ge  sorption  isotherms  were  experimentally  de- 
fined for  both  a  relatively  clean  'control' 
itewater  and  a  fixed  bed  coal  gasification 
tewater.  Measured  PAH  distribution  coeffi- 
ts  compared  well  to  estimated  distribution  co- 
lents.  The  model  indicates  that  PAH  partition- 
may  be  represented  by  an  equilibrium  distribu- 
i|  coefficient  that  relates  the  solubility  of  the 
H  in  the  sludge  lipid  fraction  to  the  solubility  of 
1  i  in  the  wastewater.  (Author's  abstract) 
'i»-07644 


IVTVAL  OF  VIBRIO  CHOLERAE  IN 
ATED  AND  UNTREATED  RUM  DISTILL- 
i  EFFLUENTS, 

I  no  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology, 
primary  bibliographic  entry  see  Field  5B. 
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NT  JUST  PREACH  PREVENTIVE  MAIN- 
<  ANCE,  PRACTICE  IT, 

izoy,  Corey  Engineers  and  Architects,  Phoe- 
ijAZ. 
;  primary  bibliographic  entry  see  Field  5F. 
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:rotation  concept  works  well 
b  return  sludge, 

¥  Environmental   Associates,    Inc.,   Wheaton, 

;   Nogaj,  and  M.  C.  Berg. 

'  er  Engineering  and  Management  WENMD2, 

'    136,  No.   1,  p   38-40,  January    1989.   2  fig. 

'criptors:  'Prerotation  pumps,  'Sludge, 
itewater  treatment,  Pumps,  Performance  eval- 
l»>  Comparison  studies,  Design  criteria,  Hy- 
'lic  engineering,  Hydraulic  machinery,  On-site 

1  i. 

■  rerotation  pumping  system  can  be  an  effective 
;  "native  approach  to  sludge  pumping  and  is 
n  an   excellent    choice    for    return    activated 


sludge  in  handling  municipal  wastewater  treatment 
plants.  The  principal  elements  of  the  prerotation 
system  are:  (1)  a  pump  impeller  design  combining 
the  characteristics  of  centrifugal  and  positive  dis- 
placement pumps,  (2)  special  suction  basins  that 
cause  the  liquid  entering  the  pump  suction  to  be 
rotated  (prerotation),  and  (3)  a  weir  placed  in  front 
of  the  basin  combined  with  a  tangential-confined 
entrance  (venturi)  that  together  regulate  the  speed 
of  rotation  within  the  basin.  Types  of  pumps  that 
have  been  evaluated  for  activated  sludge  pumping 
include  screw  pumps,  centrifugal  pumps  with  vari- 
able frequency  drives,  and  the  prerotation  pumping 
system.  At  the  Belvidere,  Illinois,  wastewater 
treatment  plant,  the  influent  raw  wastewater  pump 
station  consists  of  four  centrifugal  pumps  with 
variable  frequency  drives,  whereas  the  final  pump 
station  uses  screw  pumps.  Experience  has  shown 
that  the  prerotation  system  has  the  lowest  mainte- 
nance requirements.  At  Lockport,  Illinois,  the  acti- 
vated sludge  pump  station  is  configured  for  a  range 
of  250-1600  gpm.  One  two-speed  pump  is  used  to 
pump  the  full  range  of  flows  while  the  second 
pump  stands  by  as  a  back-up.  (Rochester-PTT) 
W89-07657 


WASTEWATER  DEVELOPMENTS  IN 

EUROPE, 

Mcllvaine  Co.,  Northbrook,  IL. 

R.  W.  Mcllvaine. 

Water  Engineering  and  Management  WENMD2, 

Vol.    136,  No.    1,   p  41-44,   January    1989.    1    fig. 

Descriptors:  'Hydraulic  equipment,  'Europe, 
'Wastewater  treatment  facilities,  'Technology 
transfer,  Sludge  dewatering,  Heat  recovery, 
Pumps,  Centrifuges,  Filter  presses,  Biofilters,  Bio- 
scrubbers,  Incineration,  Sludge  disposal, 
Wastewater  disposal,  Fluidized  beds,  Evaporation. 

Many  of  the  new  developments  in  the  wastewater 
treatment  field  originate  in  Europe.  Innovations 
include:  use  of  high-solids  centrifuge  dewatering 
instead  of  filter  presses  to  save  capital  costs,  use 
space  in  an  existing  building,  and  simplify  oper- 
ations and  maintenance;  use  of  low  temperature 
sludge  heating  with  recovered  heat  to  improve 
dewaterability;  use  of  piston  pumps  for  incinerator 
feeding  and  use  of  feed  points  into  the  bed  and 
freeboard  in  lieu  of  top  feed;  and  dewatered  cake 
drying  with  recovered  heat  to  improve  the  energy 
balance.  Characteristics  are  described  for  the  fol- 
lowing recently  developed  European  products:  the 
Centripress  centrifuge,  which  allows  centrifuges  to 
compete  with  chamber  filter  presses  in  applications 
where  a  very  dry  cake  is  required;  the  high  intensi- 
ty filter  press  of  Andritz,  which  reportedly  boosts 
solids  by  5-15%;  recessed  chamber  filter  presses; 
hydraulically-driven  reciprocating  piston  pumps; 
new  developments  in  preparing  filter  felts;  sludge 
incinerator  improvements,  including  incineration  in 
a  sand  bed;  biofilters  and  bioscrubbers;  biocatalytic 
exhaust  cleaning  systems;  and  the  Krupp  Wiswat 
fluidized  bed  heat  exchanger  for  heating  and  eva- 
porating wastewater.  (Rochester-PTT) 
W89-07658 


TREATMENT  OF  SEASONAL  PESTICIDES  IN 
SURFACE  WATERS, 

Environmental     Protection    Agency,    Cincinnati, 

OH. 

R.  J.  Miltner,  D.  B.  Baker,  T.  F.  Speth,  and  C.  A. 

Fronk. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  1,  p  43-52,  January  1989. 

8  fig,  18  tab,  38  ref.  EPA  Great  Lakes  National 

Program  Office  Grant  R-005727  and  Cooperative 

Agreement  CR-8 13500. 

Descriptors:  'Water  pollution  treatment,  'Activat- 
ed carbon,  'Pesticide  residues,  'Agricultural 
runoff,  Water  treatment,  Herbicides,  Insecticides, 
Monitoring,  Adsorption,  Surface  water  records, 
Lake  Erie. 

The  Water  Quality  Laboratory  at  Heidelberg  Col- 
lege (Tiffin,  Ohio)  has  monitored  a  number  of 
pesticides  in  the  tributaries  of  Lake  Erie  since  1982 
as  a  part  of  its  efforts  to  assess  the  impact  of 
agricultural  practices  on  the  Great  Lakes.  Numer- 
ous pesticides  were  monitored  in  surface  waters  in 
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agricultural  areas.  Atrazine,  alachlor,  metolachlor, 
cyanazine,  metribuzin,  carbofuran,  linuron,  and  si- 
mazine  were  found  in  the  influent  to  three  water 
treatment  plants  in  stormwater  runoff.  All  are  were 
present  in  agricultural  watersheds  in  microgram- 
per-liter  concentrations  for  periods  of  two  to  six 
months  or  longer  following  application.  Studies  at 
these  plants,  together  with  bench-scale  studies, 
demonstrated  poor  control  by  conventional  treat- 
ment processes.  The  relatively  high  adsorption  ca- 
pacities of  these  agrochemicals  indicate  that  granu- 
lar activated  carbon  can  be  cost  effective  for  their 
control.  Powdered  activated  carbon  applied  at  dos- 
ages used  for  the  control  of  tastes  and  odors  can 
also  be  effective  if  moderate  percent  removal  is 
required.  (Author's  abstract) 
W89-07691 


ACTIVATED  ALUMINA  FOR  REMOVING  DIS- 
SOLVED ORGANIC  COMPOUNDS, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

For  primary  bibliographic  entry  see  Field  5F. 
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RAPID  SPECTROPHOTOMETRIC  DETERMI- 
NATION OF  TOTAL  PHOSPHORUS  IN  IN- 
DUSTRIAL WASTEWATERS  BY  FLOW  INJEC- 
TION ANALYSIS  INCLUDING  A  CAPILLARY 
DIGESTOR, 

Sumitomo  Chemical  Co.  Ltd.,  Takatsuki  (Japan). 
Takatsuki  Research  Lab. 
M.  Aoyagi,  Y.  Yasumasa,  and  A.  Nishida. 
Analytica  Chimica  Acta  ACACAM,  Vol.  214,  No. 
1/2,  p  229-237,  November  15  1988.  6  fig,  4  tab,  10 
ref. 

Descriptors:  'Industrial  wastewater,  'Wastewater 
analysis,  'Chemical  analysis,  'Phosphorus,  'Meas- 
uring instruments,  'Spectrophotometry,  Flow  in- 
jection analysis,  Capillary  digestor,  Seawater. 

The  method  described  is  suitable  for  the  rapid 
determination  of  total  phosphorus  in  industrial 
wastewaters.  A  coiled  teflon  capillary  digestor  (20 
m  long,  1  mm  i.d.),  which  contains  a  platinum  wire 
as  catalyst  for  oxidation  with  potassium  peroxodis- 
ulfate  at  160  Celsius,  is  directly  connected  to  the 
color-development  system  based  on  ion-pair  for- 
mation between  molybdophosphate  and  malachite 
green.  A  single  determination  of  total  phosphorus 
can  be  completed  in  4  min.  Calibration  graphs  are 
linear  for  ranges  of  0-500  and  10-50  ng/ml  phos- 
phorus. The  determination  limit  is  2  ng/ml  phos- 
phorus when  the  sample  injection  volume  is  opti- 
mized for  a  given  analyte  concentration.  Applica- 
tions to  industrial  wastewaters  mixed  with  sea- 
water  were  also  examined.  One  of  the  drawbacks 
of  the  method  for  environmental  applications  was 
found  to  be  the  'color  fading'  of  malachite  green 
caused  by  chloride  in  seawater.  This  becomes  sig- 
nificant when  the  sodium  chloride  content  exceeds 
about  0.1%.  Another  drawback  is  'density  fluctua- 
tion' arising  from  differences  in  density  between 
the  carrier  and  seawater.  This  causes  'ghost  peaks' 
on  the  flow-injection  response  curve,  resulting  in 
errors  which  are  not  negligible  at  low  phosphorus 
concentrations.  This  chloride  ion  problem  was 
solved  by  introducing  a  reducing  agent  (sodium 
thiosulfate)  into  the  system  just  after  the  digestor 
and  before  the  mixing  point  for  the  color-forming 
reagent.  Results  are  in  good  agreement  with  those 
obtained  by  the  standard  method.  (Author's  ab- 
stract) 
W89-07733 


ON-LINE  VOLTAMMETRIC  ANALYZER  FOR 
TRACE  METALS  IN  WASTEWATER, 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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MUNICIPAL  WASTEWATER  SLUDGE:  THE 
POTENTIAL  PUBLIC  HEALTH  IMPACTS  OF 
COMMON  PATHOGENS, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Office  of  Research  and  Development. 
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For  primary  bibliographic  entry  see  Field  5C. 
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MICROBIOLOGICAL  AND  VIROLOGICAL 
ANALYSIS  OF  WATER  FROM  TWO  WATER 
FILTRATION  PLANTS  AND  THEIR  DISTRI- 
BUTION SYSTEMS, 

Institut  Armand-Frappier,  Laval  (Quebec). 
P.  Payment,  F.  Gamache,  and  G.  Paquette. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
34,  No.  12,  p  1304-1309,  December  1988.  4  tab,  22 
ref. 

Descriptors:  *Drinking  water,  'Filtered 
wastewater,  'Water  quality,  'Viruses,  'Enterovir- 
uses, 'Bacterial  analysis,  'Coliforms,  Aeromonas, 
Pseudomonas,  Clostridium,  Bacillus,  Flavobacter- 
ium,  Species  composition. 

The  microbial  flora  of  the  water  produced  by  two 
water  filtration  plants  and  their  drinking  water 
distribution  systems  were  evaluated:  the  Pont-Viau 
(PV)  and  the  Repentigny  (RE)  water  filtration 
plants.  Untreated  water  entering  the  plants  con- 
tained 3.6  (PV)  and  16.8  most  probable  number  of 
infectious  units  (mpniu)/L  (RE)  enteric  viruses  and 
total  coliform  bacteria  counts  were  300,000  (PV) 
and  500,000  cfu/L  (RE).  Treated  water  leaving  the 
plant  was  essentially  free  of  all  the  bacterial  indica- 
tors measured  (total,  stressed,  and  fecal  coliforms; 
Aeromonas  hydrophila;  Pseudomonas  aeruginosa; 
Clostridium  perfringens;  enterococci)  as  well  as 
human  enteric  viruses.  Heterotrophic  plate  counts 
at  20  and  35  C  were  low  in  the  freshly  treated 
water  leaving  the  plants,  but  bacterial  regrowth 
was  observed  in  both  distribution  systems  at  all 
sampling  sites.  Average  counts  for  the  heterotro- 
phic plate  count  (20  C)  were  between  1-10  million 
cfu/L  and  counts  were  clearly  increased  with  the 
distance  from  the  plant.  The  most  numerous  bacte- 
rial genera  were  Bacillus,  Flavobacterium,  and 
Pseudomonas  (nonaeruginosa).  (Author's  abstract) 
W89-07773 


PERFORMANCE  AND  KINETICS  OF  AER- 
ATED FLUIDIZED  BED  BIOITLM  REACTOR, 

Pennsylvania  Univ.,   Philadelphia.   Dept.  of  Sys- 
tems Engineering. 
W.  K.  Shieh,  and  C.  T.  Li. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  115,  No.  1,  p  65-79,  February  1989.  9  fig,  1 
tab,  29  ref. 

Descriptors:  'Fluidized  bed  process,  'Wastewater 
treatment,  'Denitrification,  'Fluidized  beds,  Kinet- 
ics, Performance  evaluation,  Nitrification,  Bio- 
chemical oxygen  demand,  Aeration,  Dissolved 
oxygen. 

The  aerated  fluidized  bed  biofilm  reactor  (FBBR) 
was  evaluated  for  treatment  of  a  corn  starch 
wastewater  at  food-to-microorganism  (F/M)  ratios 
ranging  from  0.42  to  1.61  g  5-day  biochemical 
oxygen  demand  (BOD5)/g  total  volatile  solids 
(TVS)-day.  Laboratory  results  indicated  that  good 
combined  carbon  oxidation-nitrification,  with  re- 
moval efficiencies  greater  than  90%,  could  be 
achieved  providing  that  F/M  ratio  and  mean  cell 
residence  time  (MCRT)  were  maintained  at  less 
than  1.0  g  BOD5/g  TVS-day  and  longer  than  five 
days,  respectively.  More  than  95%  of  reactor  bio- 
mass  in  an  aerated  FBBR  was  immobilized  on  the 
fluidized  media.  Depending  on  the  BOD5  loadings 
applied,  between  25  to  75  mg  TVS  could  be  immo- 
bilized per  gram  of  sand.  Good  oxygenation  per- 
formance, with  bulk-liquid  dissolved  oxygen  con- 
centrations consistently  greater  than  3.0  mg/L, 
was  achievable  because  the  fluidization  require- 
ments of  media  controlled  the  air  injection  rate. 
Both  BOD5  removal  and  nitrification  kinetics  ex- 
hibited a  pattern  suggesting  that  mass  transfer  re- 
sistances of  substrates  could  be  significant  within 
the  region  of  low  bulk-liquid  concentrations.  (Au- 
thor's abstract) 
W89-07809 


MAGNESIUM  REQUIREMENT  FOR  BIOLOG- 
ICAL REMOVAL  OF  PHOSPHATE  BY  ACTI- 
VATED SLUDGE, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Chemi- 
cal Process  Engineering. 
H.  Imai,  K.  Endoh,  and  T.  Kozuka. 
Journal   of  Fermentation   Technology   JFTED8, 
Vol.  66,  No.  6,  p  657-666,  1988.  7  fig,  6  tab,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Activated  sludge,  'Phos- 
phorus removal,  'Magnesium. 

The  effects  of  Mg  on  excess  uptake  of  phosphate  in 
an  aerobic-anaerobic  activated  sludge  process  were 
examined  by  the  fill  and  draw  procedure.  The 
alternation  of  anaerobic  and  aerobic  conditions  in 
one  cycle  of  fill  and  draw  process  was  varied  many 
ways.  The  presence  of  sufficient  Mg  was  necessary 
for  uptake  of  excess  phosphate.  When  sludge  con- 
tained more  P  than  the  upper  limit  of  P  content  in 
the  usual  aerobic  activated  sludge,  2.5%  by 
weight,  Mg  was  also  contained  in  more  than  an 
ordinary  amount  (0.5%).  Their  contents  in  the 
sludge  at  the  end  of  each  cycle  of  the  process  were 
correlated  with  each  other  by  a  linear  equation 
with  a  correlation  coefficient  of  0.99.  When  Mg 
concentration  was  insufficient  for  the  uptake  of 
excess  phosphate,  its  concentration  in  the  treated 
water  was  0.1  mg/L.  In  the  first  anaerobic  period 
both  phosphate  and  Mg  were  released,  and  in  a 
successive  period  they  were  taken  up  again.  The 
weight  ratio  of  differential  amounts  of  P  and  Mg 
released  or  taken  up  changed  with  time  in  one 
cycle.  Dynamic  behaviors  of  phosphate  and  Mg 
removal  against  the  step  change  of  feed  Mg  con- 
centration also  showed  a  stoichiometric  relation- 
ship supporting  the  correlation  equation  mentioned 
above.  (Author's  abstract) 
W89-07779 


ECONOMICS     OF     SELENIUM     REMOVAL 
FROM  DRAINAGE  WATER, 

Epoc  Water,  Inc.,  Fresno,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 
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DESIGN  AND  CONSTRUCTION  OF  LEACH- 
ING SYSTEMS  IN  FILL  BASED  ON  PERME- 
ABILITY, 

Lenard  Engineering,  Storrs,  CT. 

J.  E.  Kilduff. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.  115,  No.  1,  p  239-256,  February  1989.  8  fig,  13 

ref. 

Descriptors:  'Permeability,  'Wastewater  disposal, 
'Septic  tanks,  'Leaching,  'Path  of  pollutants, 
Design  criteria,  Permeability  coefficient,  Rural 
areas,  Waste  disposal,  Connecticut,  Case  studies, 
Economic  criteria. 

In  rural  or  unsewered  areas,  building  on-site 
sewage  disposal  systems  in  fill  can  be  used  to 
overcome  site  limitations  such  as  high  groundwat- 
er and  shallow  depth  to  ledge.  An  efficient  design 
requires  a  permeability  specification  that  balances 
the  requirements  of  infiltrative  area  size,  hydraulic 
capacity,  and  retention  time.  A  procedure  is  pro- 
posed to  facilitate  material  identification  and  con- 
struction to  meet  permeability  specifications.  Grain 
size  correlations  and  simple  falling-head  permeam- 
eter  tests  can  be  used  to  evaluate  fill  material  on  a 
preliminary  basis.  More  in-depth  testing  involves 
developing  density-permeability-  moisture  content 
relationships.  Field  pilot  testing  is  recommended  to 
optimize  construction  techniques  and  verify  labo- 
ratory measurements.  Daily  permeability  tests 
should  be  taken  during  construction  to  allow  cor- 
rections for  variations  in  material  and  moisture 
content.  Design  procedures  are  tested  in  a  case 
study  of  a  9,084  L/day  facility  on  a  limited  site  in 
Ashford,  Connecticut.  Construction  of  on-site 
sewage  disposal  systems  in  fill  on  limited  sites  is 
more  expensive  than  conventional  systems;  a  thor- 
ough economic  analysis  is  required  to  assess 
project  feasibility.  (Geiger-PTT) 
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SIMPLE  METHOD  FOR  THE  DETOXIFICA- 
TION OF  WASTEWATER  ULTRAFILTRATION 
CONCENTRATES  FOR  ROTAVIRUS  ASSAY 
BY  INDIRECT  IMMUNOFLUORESCENCE, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  sec  Field  5A. 
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SURVEY  OF  THE  ANAEROBIC  BIODE 
DATION  POTENTIAL  OF  ORGANIC  CF 
CALS  IN  DIGESTING  SLUDGE, 

Water  Research  Centre,  Medmenham  (Enj 
N.  S.  Battersby,  and  V.  Wilson. 
Applied       and       Environmental       Microb 
AEMIDF,  Vol.  55,  No.  2,  p  433-439,  Fel 
1989.  1  fig,  6  tab,  34  ref. 

Descriptors:  'Anaerobic  digestion,  'Sludge 
tion,  'Wastewater  treatment,  'Degradation 
ganic  compounds,  'Biodegradation,  Ch 
properties,  Anaerobic  conditions,  Surveys,  1 

ty- 

The  degradation  potential  of  77  organic  die 
under  methanogenic  conditions  was  examine 
an  anaerobic  digesting  sludge  from  the 
Kingdom.  Degradation  was  assessed  in  tei 
net  total  gas  (CH4  plus  C02)  produced,  exj 
as  a  percentage  of  the  theoretical  proc 
(ThGP).  The  compounds  tested  were  si 
from  various  chemical  groups  and  included 
tuted  phenols  and  benzoates,  pesticides,  p 
acid  esters,  homocyclic  and  heterocyclic  rin 
pounds,  glycols,  and  monosubstitued  bei 
The  results  obtained  were  in  good  agreemei 
published  surveys  of  biodegradability  in  I 
gesting  sludges  and  other  methanogenic  ei 
ments.  In  general,  the  presence  of  chloro  c 
groups  inhibited  anaerobic  gas  production, 
carboxyl  and  hydroxyl  groups  facilitated  bit 
dation.  The  relationship  between  substituei 
tion  and  susceptibility  to  methanogenic  di 
tion  was  compound  dependent.  The  fol 
chemicals  were  completely  degraded  ( 
ThGP)  at  a  concentration  of  50  mg  of  cart 
liter:  phenol,  2-aminophenol,  4-cresol,  cs 
sodium  benzoate,  4-aminobenzoic  acid,  3- 
benzoic  acid,  phthalic  acid,  ethylene  glycol 
ylene  glycol,  methylene  glycol,  sodium  s 
and  quinoline.  3-Cresol,  4-cholorobenzoic  a 
methyl  phthalate,  and  pyridine  were  partii 
graded.  Although  the  remaining  chemical; 
were  either  persistent  or  toxic,  their  behavi 
differ  at  more  environmentally  realistic  ch 
to-biomass  ratios.  The  current  finding  sugg 
biodegradability  assessments  made  with 
from  one  source  can  be  extrapolated  to 
from  another  source  with  a  reasonable  de 
confidence  and  should  help  in  predicting  i 
of  an  organic  chemical  during  the  anaerobi' 
tion  of  sewage  sludge.  (Author's  abstract) 
W89-07862 


DUAL  COMPUTER  SYSTEMS  ENI 
WASTEWATER  TREATMENT, 

Black  and  Veatch,  Kansas  City,  MO. 
A.  K.  Richardson. 

Public  Works  PUWOAH,  Vol.  120,  No.  2, 
February  1989.  2  fig. 

Descriptors:  'Network  design,  'Wastewati 
ment,  'Data  processing,  'Data  storage  and 
al,  'Computers,  Networks,  Virginia,  O 
programs,  System  analysis. 

In  conjunction  with  wastewater  treatment 
design  and  construction  contract  admin 
services,  process  monitoring  and  informatu 
agement  systems  are  currently  being  develc 
Henrico  County,  Virginia.  Expandability  a' 
bility  figure  prominently  in  the  design  of 
work.  Through  use  of  this  integrated  at 
operations,  administrative,  and  maintenam 
tions  will  continue  to  improve  as  a  history 
from  the  plant  is  captured,  processed,  anc 
for  future  reference.  The  process  mc 
system  consists  of  five  layers:  the  first  co 
the  system  database;  the  second  is  the  syste 
face,  which  controls  access  to  the  system  < 
is  responsible  for  the  security  and  integnt 
data;  the  third  layer  contains  application  i 
which  manipulate  data  that  enables  an  op< 
produce  specific  information;  the  fourth 
the  operator  interface;  it  is  through  this  u 
operators  access  application  programs  for ' 
monitoring  and  manipulating  data;  the  fifll 
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nput/output  layer.  This  is  where  all  informa- 
enters  or  is  extracted  from  the  system.  The 
it  includes  reports  and  other  information  gen- 
ii at  the  request  of  the  operator.  The  process 
:ling  module  applies  the  designers'  process 
ions,  allowing  the  operators  to  predict  the 
:s  of  changing  wastewater  conditions  and  to 
necessary  process  adjustments.  (Friedmann- 

I 

07867 


[TLE  AUTOMATES  SEWER  INSPECTION 
MAINTENANCE, 

le  Sewer  Utility.  WA. 

endaniel,  and  J.  P.  Soltesz. 

c  Works  PUWOAH,  Vol.  120,  No.  2,  p  74-75, 

jary  1989.  1  fig. 

riptors:  'Automation,  'Wastewater  manage- 

•Sewer    systems,     'Sewers,     'Inspection, 

ntenance.  'Data  storage  and  retrieval,  *Com- 

s.  Data  processing,  Seattle,  Remote  sensing. 

Wastewater  Collection  Management  System 
VIS),  by  Hansen  Software,  Inc.,  has  been  se- 
1  to  automate  Seattle's  existing  manual  sewer 
:enance  program;  the  new  system  coordinates 
inspect'on  information,  work  orders,  sewer 
age  reports,  and  other  maintenance  records. 
pitop  TV  inspection  system  allows  city  TV 
5  to  enter  a  manhole-to-manhole  number  and 
rm  previously  entered  information.  Surface 
:,  traffic  conditions,  and  safety  messages  can 
ded  to  the  system  during  set-up.  Results  from 
nspection.  once  uploaded  into  the  office  per- 
computer,  provide  separate  main  line,  struc- 
inflow  and  infiltration,  and  root  condition 
;s  of  televised  lines.  With  the  new  system,  the 
las  targeted  some  7,000  main  line  segments  or 
of  its  system  to  be  scheduled  for  preventive 
enance.  Overall,  the  city  has  improved  its 
y  to  identify  and  evaluate  new  lines  requiring 
die  maintenance.  (Friedmann-PTT) 
07868 


ED  WEAK  ACID/BASE  SYSTEMS:  PART 
tXTURE  CHARACTERISATION, 

Town  Univ.  (South  Africa).  Dept.  of  Civil 
neering. 

Lowenthal,  G.  A.  Ekama,  and  G.  R.  Marais. 
t  SA  WASADV,  Vol.    15,  No.    1,  p   3-24, 
iry  1989.  7  fig,  3  tab,  1 1  ref,  3  append. 

nptors:  'Alkalinity,  'Carbonates,  'Chemical 
sis,  'Wastewater  analysis,  'Chemical  compo- 
,  Acids,  Bases,  Hydrogen  ion  concentration, 
ewater   treatment,   Municipal   wastes,    Phos- 


orking  with  weak  acid/base  systems  common 
linic.pal  waste  waters  and  in  anaerobic  waste 
nent  processes,  determination  of  the  concen- 
ts of  the  species  of  each  of  the  acid/base 
ms  can  be  difficult.  Characterization  of  the 
mate   system    in    aqueous    solution    requires 
urement  inter  alia  of  the  alkalinity  associated 
an  equivalent  carbonic  acid  solution,  a  solu- 
state  usually  identified  by  an  estimated  end 
pH  value.  To  overcome  difficulties  in  end 
estimation  Gran  developed  a  technique  for 
mity  determination  that  does  not  depend  on 
rod  point.  Characterization  of  the  carbonate 
m  in  mixtures  of  weak  acid/bases  again  re- 
s  an  alkalinity  measurement  but  now  no  end 
:  can  be  estimated.  The  Gran  approach  was 
*i  to  the  carbonate  system  in  mixtures  of 
i  acid/base  systems.  The  extension  requires  a 
raluation  of  the  concepts  of  alkalinity  and 
<y  and  the  development  of  a  consistent  no- 
cture The  extended  method  has  been  tested 
mentally  using  a  number  of  made-up  mix- 
I  the  carbonate,  phosphate,  acetate  and  am- 
systems  and  the  alkalinity  results  have  been 
to  be  within   1%  of  the  expected  values, 
hor's  abstract) 
-07924 


ECT  OF  SUBSTRATES  ENRICHED  WITH 
TTIN  ON  BIOLOGICAL  PHOSPHATE  RE- 
*AL, 


Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Div.  of  Water  Technology. 
J.  B.  Heymann,  and  D.  J.  J.  Potgieter. 
Water  SA  WASADV,  Vol.   15,  No.    1,  p  25-36, 
January  1989.  10  fig,  5  tab,  52  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Phosphorus  removal,  'Activated  sludge  process, 
'Wastewater  treatment,  Phosphates,  Substrates, 
Proteins,  Laboratory  equipment. 

The  effect  of  feed  composition  changes  on  biologi- 
cal phosphate  removal  was  studied  in  order  to  find 
a  feed  composition  that  would  make  it  possible  to 
operate  a  stable  laboratory  process  in  which  the 
underlying  biochemical  process  could  be  investi- 
gated. The  effect  of  substrates  enriched  with  pro- 
tein as  compared  to  settled  sewage  on  biological 
phosphate  removal  was  studied  in  a  laboratory- 
scale  Bardenpho  (TM)  unit,  using  the  waste  acti- 
vated sludge  phosphate  concentration  calculated 
from  the  dynamic  phosphate  mass  balance  as  per- 
formance criterium.  A  strong  correspondence  was 
found  between  the  calculated  phosphate  concen- 
tration and  changes  introduced  in  the  feed  compo- 
sition. The  easily  biodegradable  peptone  and  milk 
protein  substrates  were  found  to  support  enhanced 
phosphate  removal  significantly  better  than  settled 
sewage.  However,  fresh  protein  substrate  fed  to 
sludge  already  adapted  to  it  temporarily  decreased 
phosphate  removal  over  the  first  day,  followed  by 
an  increase  over  the  next  few  days.  (VerNooy- 
PTT) 
W89-07925 


PRODUCTION  OF  THE  SHARPTOOTH  CAT- 
FISH CLARIAS  GARIEPINUS  (BURCHELL) 
AND  THE  EUROPEAN  COMMON  CARP  CY- 
PRINUS  CARPIO  L.  WITH  ARTIFICIAL  FEED- 
ING IN  POLYCULTURE  IN  MATURATION 
PONDS  AT  SESHEGO,  LEBOWA, 
University  of  the  North,  Sovenga  (South  Africa). 
Limnological  Research  Unit. 

J.  F.  Prinsloo,  H.  J.  Schoonbee,  I.  H.  van  der  Walt, 
and  M.  Pretorius. 

Water  SA  WASADV,  Vol.  15,  No.  1,  p  43-48, 
January  1989.  1  fig,  3  tab,  34  ref. 

Descriptors:  'Wastewater  treatment,  'Impaired 
water  use,  'Catfish  farming,  'Fish  farming,  'Carp, 
South  Africa,  Effluents,  Fish  populations,  Yield, 
Aquaculture,  Growth. 

A  fish  polyculture  production  investigation  was 
done  in  South  Africa  using  overwintered  fish  of 
the  Aischgrund  variety  of  the  common  carp,  Cy- 
prinus  carpio,  and  the  sharptooth  catfish  Clarias 
gariepinus  in  final  maturation  pond  effluent  water. 
Equal  numbers  of  both  species  were  initially 
stocked  at  a  total  density  of  11,045  fish/ha.  There 
was  a  continuous  through  flow  of  water  during  the 
production  period  of  100  d.  The  total  fish  yield 
over  this  period  was  4.55  t  of  fish/ha,  of  which 
64%  was  contributed  by  the  common  carp.  Prob- 
lems were  encountered  with  the  overfeeding  of  the 
sharptooth  catfish,  which  led  to  some  mortalities. 
However,  the  study  showed  that  these  two  species 
can  be  grown  together  successfully  in  polyculture, 
subject  to  a  specific  feed  application  program 
being  followed  to  prevent  overfeeding  by  the  cat- 
fish. (Author's  abstract) 
W89-07927 


METHOD  FOR  THE  EXAMINATION  OF  THE 
DEPOSITION  OF  DYNAMICALLY  FORMED 
ZIRCONIUM  MEMBRANES, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

A.  E.  Simpson,  G.  R.  Groves,  and  M.  P.  J. 

Simpson. 

Water  SA  WASADV,  Vol.   15,  No.   1,  p  53-56, 

January  1989.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Spectrophotometry,  'Ultrafiltration, 
'Zirconium,  'Sample  preparation,  'Membrane  fil- 
ters, 'Wastewater  treatment,  Deposition,  Chemical 
analysis,  Membranes,  Monitoring,  Dyes,  Industrial 
wastewater. 

In  order  to  permit  monitoring  or  post-examination 
of  the  deposition  of  zirconium  membranes  for  dy- 


namic ultrafiltration  processes  used  to  treat  a  range 
of  industrial  effluents  a  reliable  and  reasonably 
rapid  method  for  quantitative  determination  of  the 
zirconium  levels  in  the  feed,  reject,  and  permeate 
streams  is  required.  An  improved  method  for  the 
preparation  of  samples  before  the  spectrophotome- 
tric  determination  of  micro-amounts  of  Zr(IV) 
using  sodium  alizarin  sulfonate  as  the  color  reagent 
is  described.  The  concentration  range  applied  is 
0.91  to  91  mg  of  Zr(IV)/L  and  the  relative  stand- 
ard deviation  is  0.8%.  A  comparative  study  of  the 
aging  of  Zr(IV)  solutions  shows  that  hydrolysis 
can  be  prevented  if  sample  preparation  includes 
acidification  to  pH  0.5  and  equilibration  of  the 
zirconium  species  for  24  h  prior  to  analysis.  All 
reagents  are  also  acidified  to  pH  0.5.  At  this  pH  the 
color  complex  exhibits  an  absorption  maximum 
and,  in  addition,  low  results  due  to  hydrolysis  of 
Zr(IV)  are  avoided.  The  method  of  analysis  was 
employed  for  post-examination  of  the  formation  of 
zirconium-based  polymeric  ultrafiltration  mem- 
branes (dynamic  membranes)  laid  down  from 
Zr(IV)  solutions.  An  alternative  method  for  moni- 
toring the  progress  of  membrane  deposition  in- 
volves color  development  at  pH  0.5  and  85  C  to 
accelerate  equilibrium.  (Author's  abstract) 
W89-07929 


CLOSING  THE  WATER  AND  SLUDGE  LOOP, 

Clayton  County  Water  Authority,  Morrow,  GA. 
For  primary  bibliographic  entry  see  Field  3C. 
W 89-07944 


ENZYMATIC  METHOD  FOR  THE  ESTIMA- 
TION OF  RESIDUAL  ORGANOPHOSPHORUS 
COMPOUNDS  IN  WATER  AFTER  TREAT- 
MENT WITH  CHLORINE-CONTAINING  OXI- 
DANT, 

Changsha  Inst,  of  Tech.  (China).  Dept.  of  Applied 
Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-07949 


TREATMENT  OF  URANIUM  EFFLUENT  BY 
REVERSE  OSMOSIS  MEMBRANE, 

National    Tsing    Hua    Univ.,    Hsinchu    (Taiwan). 

Dept.  of  Chemical  Engineering. 

G.  H.  Hsiue,  L.  S.  Pung,  M.  L.  Chu,  and  M.  C. 

Shieh. 

Desalination  DSLNAH,  Vol.  71,  No.  1,  p  35-44, 

January  1989.  11  fig,  10  ref. 

Descriptors:  'Industrial  wastewater,  'Reverse  os- 
mosis, 'Wastewater  treatment,  'Radioactive 
wastes,  'Uranium,  'Waste  processing,  Membrane 
processes,  Separation  techniques,  Ammonium 
compounds,  Effluents. 

Membrane  separation  processes  play  a  very  impor- 
tant role  in  wastewater  treatment.  Uranium  con- 
version process  effluent,  which  contains  many 
toxic,  corrosive  and  radioactive  compounds,  needs 
further  treatment  and  recovery  of  uranium.  The 
reverse  osmosis  membrane  and  separation  process 
was  applied  to  treat  uranium  conversion  process 
effluent.  The  uranium  content  was  lowered  to  less 
than  1  mg/L,  the  rejection  of  uranium  was  99.5% 
or  higher,  and  the  overall  decontamination  factor 
was  higher  than  100.  After  repeated  treatments  in  a 
batch-type  concentration  process  of  the  uranium 
conversion  process  effluent,  the  uranium  content  in 
the  concentrated  solution  was  higher  than  2. 1  g/L, 
and  the  volume  was  reduced  to  30%  of  its  original 
value.  These  results  show  that  uranium  conversion 
process  effluent  can  be  successfully  treated  to  meet 
the  standards  of  waste  disposal.  Because  of  the 
variations  in  the  composition,  chemical  properties 
and  pH  value  of  uranium  conversion  process  efflu- 
ent, it  is  necessary  to  study  the  effect  of  these 
parameters  on  the  membrane  separation  process. 
The  results  show  that  the  most  important  factor  is 
the  feed  pH  value.  The  effect  of  pressure  was  also 
important.  It  is  shown  that  proper  control  of  these 
three  factors  is  essential  for  successful  treatment  of 
uranium  conversion  process  effluent.  (Author's  ab- 
stract) 
W89-07966 
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WASTEWATER  TREATMENT  OR  RESOURCE 
MANAGEMENT:  A  COMPARISON  BETWEEN 
CENTRALIZED  AND  ON-SITE  SYSTEMS, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 
Environmental  Research. 

M.  Loewgren,  K.  Sundblad,  and  H.  B.  Wittgren. 
Journal        of        Environmental        Management 
JEVMAW,  Vol.  28,  No.  1,  p  71-84,  January  1989. 
4  fig,  4  tab,  25  ref. 

Descriptors:  'Wastewater  treatment,  'Sweden, 
•Tertiary  wastewater  treatment,  'Wastewater  irri- 
gation, Cost  allocation,  Filters,  Wetlands,  Phos- 
phorus, Biochemical  oxygen  demand,  Nitrogen, 
Cost  analysis,  Regression  analysis. 

Swedish  environmental  policies  have  aimed  at  con- 
necting even  small  point  source  discharges  to  terti- 
ary treatment  plants,  either  by  large  scale  collec- 
tion and  treatment  systems  or  by  small  scale  sepa- 
rate plants.  The  cost-effectiveness  of  the  strategy 
for  a  number  of  urban  areas  with  less  than  1000 
inhabitants  was  evaluated  in  one  municipality 
(115,000  inhabitants)  in  the  south  of  Sweden.  By 
combining  the  total  cost  regression  equations,  a 
relationship  was  established  to  show  treatment  ca- 
pacities and  distances  at  which  local  tertiary  treat- 
ment was  economically  equivalent  to  the  central- 
ized system  for  two  different  cost  allocations.  Av- 
erage costs  per  person  for  small  separate  tertiary 
treatment  plants  were  about  the  same  magnitude  as 
those  for  connection  to  the  main  municipal  system 
at  the  present  level  of  capacity  utilization.  A  differ- 
ent on-site  treatment  technique,  the  wetland  filter, 
which  has  been  experimentally  adapted  to  Swedish 
conditions,  was  compared  to  the  existing  system. 
In  the  wetland  filter,  pre-sedimented  wastewater  is 
applied  by  surface  irrigation  to  reed  sweetgrass, 
Glyceria  maxima,  growing  in  loamy  sand.  Part  of 
the  nutrients  is  recovered  by  harvest  of  the  grass. 
Besides  reaching  tertiary  requirements  for  phos- 
phorus and  BOD  removal,  the  wetland  filter  re- 
moved more  nitrogen  than  the  ordinary  treatment 
plants.  Investment  costs  for  wetland  filters  were 
estimated  to  be  somewhat  lower  than  those  for 
existing  technology.  Operation  and  maintenance 
costs  would  be  considerably  lower.  Further,  there 
are  potential  revenues  from  the  utilization  of  the 
grass  for  forage  or  energy  purposes  by  integrating 
wastewater  treatment  into  a  farming  system.  The 
principal  differences  in  regarding  wastewater  con- 
stituents as  pollutants  to  be  removed  or  resources 
to  be  managed  are  discussed.  (Author's  abstract) 
W89-07975 


POLYPHOSPHATE-DEGRADING  ENZYMES 
IN  ACINETOBACTER  SPP.  AND  ACTIVATED 
SLUDGE, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Microbiology. 

J.  W.  van  Groenestijn,  M.  M.  A.  Bentvelsen,  M.  H. 

Deinema,  and  A.  J.  B.  Zehnder. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.   55,   No.    1,  p  219-223,  January 

1989.  1  fig,  2  tab,  27  ref. 

Descriptors:  'Phosphates,  'Enzymes,  'Biodegra- 
dation,  'Activated  sludge,  'Acinetobacter,  'Bacte- 
ria, 'Wastewater  treatment,  Sludge,  Biological 
treatment,  Magnesium,  Bioaccumulation. 

Polyphosphate-degrading  enzymes  were  studied  in 
Acinetobacter  spp.  and  activated  sludge. 
Polyphosphate:AMP  phosphotransferase  activity 
in  Acinetobacter  strain  210A  decreased  with  in- 
creasing growth  rates.  The  activity  of  this  enzyme 
in  cell  extracts  of  Acinetobacter  strain  210A  was 
maximal  at  a  pH  of  8.5  and  a  temperature  of  40  C 
and  was  stimulated  by  (NH4)2S04.  The  K  sub  m 
for  AMP  was  0.6  mM,  and  the  Vmax  was  60 
nmol/min  per  mg  of  protein.  Cell  extracts  of  this 
strain  also  contained  polyphosphatase,  which  was 
able  to  degrade  native  polyphosphate  and  synthet- 
ic magnesium  polyphosphate  and  was  strongly 
stimulated  by  300  to  400  mM  NH4C1.  A  positive 
correlation  was  found  between 

polyphosphate:AMP  phosphotransferase  activity, 
adenylate  kinase  activity,  and  phosphorus  accumu- 
lation in  six  Acinetobacter  strains.  Significant  ac- 
tivities of  polyphosphate  kinase  were  detected  only 
in  strain  P,  which  contained  no 
polyphosphate:AMP  phosphotransferase.   In  sam- 


ples of  activated  sludge  from  different  plants,  the 
activity  of  adenylate  kinase  correlated  well  with 
the  ability  of  the  sludge  to  remove  phosphate 
biologically  from  wastewater.  (Author's  abstract) 
W89-08063 


EFFECT  OF  FLUORIDE  ON  NITRIFICATION 
OF  A  CONCENTRATED  INDUSTRIAL  WASTE, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 
Environmental  Engineering. 
W.  W.  Clarkson,  A.  G.  Collins,  and  P.  L.  Sheehan. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  1,  p  240-245,  January 
1989.  3  fig,  4  tab,  21  ref. 

Descriptors:  'Fluorides,  'Nitrification,  'Biological 
wastewater  treatment,  'Industrial  wastes, 
•Wastewater  treatment,  Ammonia,  Ammonium, 
Sulfates,  Temperature,  Retention  time,  Nitrogen, 
Suspended  solids,  Kinetics. 

The  potential  for  biological  nitrification  of  an  in- 
dustrial waste  containing  4,000  mg  of  ammonia  N 
and  10,000  mg  of  fluoride  per  liter  was  investigat- 
ed. Ammonium  sulfate  and  sodium  fluoride  were 
tested  in  various  combinations  of  100  to  2,000  mg 
of  NH4(  +  )-N  per  liter  and  0  to  5,000  mg  of 
fluoride  per  liter  in  suspended-growth  stirred-tank 
reactors  containing  enriched  cultures  of  nitrifying 
bacteria  from  a  municipal  sewage  treatment  plant. 
Steady-state  data,  confirmed  by  mass  balances, 
were  obtained  after  five  to  six  retention  periods.  In 
the  absence  of  fluoride,  nitrification  efficiency  was 
near  100%  for  up  to  500  mg  of  NH4(  +  )-N  per 
liter.  The  influence  of  fluoride  was  studied  at  a  low 
ammonia  concentration  (100  mg/liter)  and  exerted 
no  significant  effect  on  nitrification  at  concentra- 
tions of  up  to  200  mg/liter.  Maximum  effect  of 
fluoride  was  reached  at  800  mg  of  fluoride  per 
liter,  and  no  greater  inhibition  was  observed  for  up 
to  5,000  mg  of  fluoride  per  liter.  At  the  highest 
concentrations  studied,  ion  pairing  of  ammonium 
and  fluoride  may  exert  a  significant  effect  on  kinet- 
ic coefficients.  Kinetic  analyses  showed  maximum 
specific  substrate  removal  rates  (qmax)  of 
NH4(  +  )-N  to  be  about  2.3  mg  of  N  per  mg  of 
volatile  suspended  solids  per  day  in  the  absence  of 
fluoride  and  0.85  mg  of  N  per  mg  of  volatile 
suspended  solids  per  day  in  the  presence  of  fluo- 
ride. The  form  of  inhibition  due  to  the  presence  of 
fluoride  was  shown  to  be  not  competitive,  con- 
forming to  a  mixed  inhibition  model.  (Author's 
abstract) 
W89-08064 


STORM  WATER  DETENTION  BASIN  NUTRI- 
ENT REMOVAL  EFFICIENCY, 

Smith  and  Gillespie  Engineers,  Inc.,  Sarasota,  FL. 
J.  D.  Holler. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  1,  p  52-63, 
January  1989.  2  fig,  7  tab,  9  ref,  append. 

Descriptors:  'Storm  water,  'Detention  reservoirs, 
'Nutrient  removal,  Storms,  Nutrients,  Water  qual- 
ity, Suspended  solids,  Phosphorus,  Orthophos- 
phates,  Nitrogen,  Nitrates,  Nitrites,  Lake  Worth, 
Florida. 

Water  quality  studies  were  conducted  at  Springhill 
subdivision  in  suburban  Lake  Worth,  FL  to  assess 
the  nutrient  removal  efficiency  of  a  combination 
grassed  swale/wet  detention  storm  water  manage- 
ment system.  Routine  baseline  water  quality  data 
were  collected  on  a  biweekly  basis  during  the 
period  June  1985  through  January  1986.  Six  dis- 
crete storm  events  were  monitored  for  water  qual- 
ity and  quantity  trends  during  this  period.  Nutrient 
mass  loading  calculations  for  four  of  the  six  events 
indicate  surface  water  treatment  efficiency  estima- 
tions for  total  suspended  solids  (0%),  total  phos- 
phorus (64%),  orthophosphorus  (98%),  nitrite  and 
nitrate  nitrogen  (98%),  and  total  Kjeldahl  nitrogen 
(77%).  These  findings  were  collated  with  previous 
study  results  appearing  in  the  literature.  Compari- 
sons indicate  that  Springhill  nutrient  removal  effi- 
ciencies exceeded  previous  regional  and  national 
study  findings.  (Author's  abstract) 
W89-08071 


TREATMENT  AND  DETERMINATION  01 
GANOPHOSPHOROUS        PESTICIDES 
WASTEWATER     BY     USING     CONTISl 
FLOW     METHODOLOGIES     COL  PLED 
LINE  WITH  HIGH  PERFORMANCE  Ul 
CHROMATOGRAPHY, 
Universidad    Politecnica  de   Calaluna,   Ban 
(Spain).  Dept.  of  Chemical  Engineering. 
A.  Farran,  E.  Figuerola,  and  J.  de  Pablo 
International  Journal  of  Environmental  Anal 
Chemistry  IJEAA3,  Vol.  33,  No.  3/4,  p  24 
1988.  5  fig,  3  tab,  16  ref. 

Descriptors:  'Organophosphorus  pest 
'Chromatography,  'Wastewater  treatment, 
lutant  identification,  'Chemical  treatment,  I 
Adsorption,  Pesticides,  Organic  pesticides. 

The  treatment  of  wastewater  containing  thr 
ganophosphorous  pesticides:  diazinon;  azii 
methyl;  and  fenthion  by  using  continuous 
methodologies  coupled  on  line  with  HPL 
detection  is  presented.  Two  continuous  flow 
niques,  completely  continuous  flow  and  flow 
tion,  both  combined  with  two  separation  me 
liquid-liquid  extraction  and  adsorption  rest 
discussed,  as  well  as  the  influence  of  phytic 
chemical  parameters  on  the  analysis.  Adso 
resins  seem  to  be  more  suitable  for  the  treatn 
wastewater  at  low  pesticide  concentrations 
liquid-liquid  extraction  is  more  selective.  (Ai 
abstract) 
W89-08146 


GENOSPECIES    OF    ACINETOBACTER 

LATED  FROM  ACTIVATED  SLUDGE  S 

ING  ENHANCED  REMOVAL  OF  PHOSP 

DURING     PILOT-SCALE     TREATMEM 

SEWAGE, 

Monash    Univ.,    Clayton    (Australia).    De 

Microbiology. 

A.  Duncan,  G.  E.  Vasiliadis,  R.  C.  Bayly,  J. 

May,  and  W.  G.  C.  Raper. 

Biotechnology  Letters  BILED3,  Vol.  10,  Nc 

831-836,  1988.  2  tab,  13  ref. 

Descriptors:  'Bacterial  analysis,  *Ci 
'Wastewater  treatment,  'Pilot  plants,  'Phos] 
•Biological  wastewater  treatment,  'Ac 
sludge  process,  Bacteria,  Water  quality  c 

The  genus  Acinetobacter  can  be  separated  i 
'genospecies'  of  the  basis  of  DNA/NDA  h 
zation.  Members  of  the  genus  have  been  imp 
as  the  bacteria  mainly  responsible  for  the  enl 
removal  of  phosphate  during  treatment  of  i 
using  activated  sludge;  however,  they  ha\ 
been  isolated  from  plants  that  were  not  si 
enhanced  removal  of  phosphate.  Bacteria 
isolated  from  activated  sludge,  showing  enl 
removal  of  phosphate  after  several  month: 
ation  of  a  pilot-scale  sewage  treatment  plai 
lates  were  obtained  by  colony  picking  or 
manipulation  of  clusters  of  cells.  At  start-u 
mentous  bacteria  were  the  most  noticeable  c 
nent  of  the  sludge,  whereas  4  and  5.5  month 
although  filamentous  bacteria  were  still  f 
the  most  noticeable  component  was  clusters 
eter  5-50  microns;  mean  approximately  20  m 
of  coccoid  cells  (diameter  up  to  2  microns)  < 
packed  with  polyphosphate.  Those  identifi 
netically  (i.e.,  by  transformation)  as  AcineU 
belonged  mostly  (78%)  to  a  single  geno; 
(Friedmann-PTT) 
W 89-08 150 

CONTROL  OF  SEWAGE  FUNGUS  T( 
HANCE  RECREATIONAL  USE  OF 
MANAWATU  RIVER,  NEW  ZEALAND, 

Ministry  of  Works  and  Development,  Hi 
(New  Zealand).  Water  Quality  Centre. 
For   primary   bibliographic   entry   see  Fie 
W89-08224 

5E.  Ultimate  Disposal  Of  Was 

OVERVIEW  OF  GROUNDWATER  QU 
DATA  IN  WISCONSIN, 

Geological    Survey,    Madison,    Wl.    Wat 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes — Group  5E 


■s  Div. 

imar\  bibliographic  entry  see  Field  5B. 

16984 


IMINARY  EVALUATION  OF  THE 
LAND  RIM  AQUIFER  SYSTEM  IN  TEN- 
EE       FOR       RECEIVING       INJECTED 

ES. 

jical    Survey,    Nashville,    TN.    Water    Re- 

sDiv. 

imary  bibliographic  entry  see  Field  2F. 

7008 


\CE-GEOPHYSICAL    INVESTIGATIONS 
ELTON  VALLEY,  OAK  RIDGE  RESER- 

)N,  TENNESSEE, 

peal    Survey,    Nashville,    TN.    Water    Re- 

s  Div. 

imarv  bibliographic  entry  see  Field  2F. 

7047 


,'ENT  MIGRATION  FROM  SEPTIC 
SYSTEMS  IN  TWO  DIFFERENT  LITHO- 
iS,  BROWARD  COUNTY,  FLORIDA, 

peal  Survey,  Tallahassee,   FL.  Water  Re- 

i  Div. 

mary  bibliographic  entry  see  Field  5B. 

7071 


ND-WATER  AND  SOIL  CONTAMINA- 
NEAR  TWO  PESTICIDE-BURIAL  SITES 
SNESOTA, 

;ical   Survey,    St.    Paul,    MN.    Water    Re- 

,  Div. 

mary  bibliographic  entry  see  Field  5B. 

'092 


ND  WATER  CONTAMINATION  IN  NEW 
X>  1927-1986, 

Mexico      Environmental       Improvement 
U  Santa  Fe. 

mary  bibliographic  entry  see  Field  5B. 
'123 


ONSERVATION  DP/ISION  PROGRAM 
ROUND  WATER  PROTECTION, 

lexico  Oil  Conservation  Div.,  Santa  Fe. 
imary  bibliographic  entry  see  Field  5G. 
134 


EMENT  OF  COLUMN  SETTLING  TEST 
T)LRES  FOR  ESTIMATING  THE 
TY  OF  EFFLUENT  FROM  CONFINED 
jED  MATERIAL  DISPOSAL  AREAS, 

Engineer  Waterways  Experiment  Station, 
irg,  MS.  Environmental  Lab. 
'alermo,  and  E.  L.  Thackston. 
ile  from  the  National  Technical  Information 
,  Springfield,  VA  22161as  AD-A203359. 
sdes:  A03  in  paper  copy;  A01  in  microfiche, 
al  Report  D-88-9,  December  1988.  Final 
42p,  9  fig,  5  tab,  8  ref,  append. 

itors:  'Dredging  wastes,  *Wastewater  anal- 
k'ater  analysis,  'Spoil  banks,  *Water  quality 
,  'Pollutant  identification,  Water  pollution 
ion,  Suspended  solids,  Sedimentation,  Floc- 
j,  Physical   separation,    Prediction,    Waste 

i  settling  test  procedures  are  used  in  design- 
ifined  dredged  material  disposal  areas  for 
e  sedimentation  and  initial  storage  of  solids. 
■ults  of  a  study  are  presented  in  which  the 

<m1UreS  Were  refined  to  al,ow  a  prediction 

:ffluent  suspended  solids  concentration  for 

'ns  normally   found   when  saltwater  sedi- 

ire  encountered.  For  this  case,  the  dredged 

I  normally  settles  by  zone  settling,  forming 

*i  supernatant   in   the   confined   disposal 

tie  study  determined  that  the  settling  behav- 

te  fine  particles  initially  remaining  in  the 

tant  following  zone  settling  is  flocculant 

Procedures  were  developed  for  predicting 

concentrations  as  a  function  of  retention 

a  other  pertinent  operating  conditions.  The 


ability  to  make  such  predictions  is  essential  if  total 
concentrations  of  contaminants  in  the  effluent  from 
confined  disposal  areas  must  be  determined.  (Au- 
thor's abstract) 
W89-07140 


CONTAMINANT  MIGRATION  IN  GROUND- 
WATER WITH  EMPHASIS  ON  HAZARDOUS 
WASTE  DISPOSAL, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07145 


HAZARDOUS  WASTE  CONTAINMENT, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 
J.  K.  Mitchell. 

IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  145-157,  1 
tab,  13  fig,  23  ref. 

Descriptors:  'Underground  waste  disposal,  'Ra- 
dioactive waste  disposal,  'Waste  containment, 
'Containment,  'Waste  disposal,  'Hazardous  mate- 
rials, 'Waste  storage,  'Clay  barriers,  slurry  trench 
cutoff  walls,  Geomembrane  walls,  Concrete  dia- 
phragm walls,  Sheetpile  walls,  Grout  curtains,  Hy- 
draulic barriers,  Compacted  clay  liners,  Geomem- 
brane liners. 

Containment  systems  that  have  been  developed  to 
isolate  wastes  from  the  soil  and  water  that  sur- 
round them  in  the  ground  include  compacted  clay 
barriers,  slurry  trench  cutoff  walls,  geomembrane 
walls,  concrete  diaphragm  walls,  sheetpile  walls, 
grout  curtains,  hydraulic  barriers,  compacted  clay 
liners,  and  geomembrane  liners.  The  choice  in  any 
case  is  dictated  by  whether  waste  from  an  existing 
facility  or  spill  or  from  a  new  disposal  site  is  to  be 
contained  and  by  the  geological  setting.  Properly 
compacted  clays  have  properties  that  are  well- 
suited  for  waste  containment,  as  do  flexible  mem- 
brane liners.  Compatibility  between  these  materials 
and  the  waste  must  be  considered.  Evidence  is 
accumulating  that  the  hydraulic  conductivity  of 
properly  compacted  clay  is  not  significantly  affect- 
ed by  exposure  to  most  organic  solvents  and  inor- 
ganic chemical  wastes  in  dilute  solution.  Double 
liner  designs  that  incorporate  both  compacted  clay 
and  flexible  membrane  liners  as  well  as  leachate 
collection  systems  have  been  proposed  to  satisfy 
the  requirements  of  recent  legislation  in  the  USA. 
The  higher  temperatures  and  long  times  associated 
with  nuclear  waste  isolation  by  deep  burial  pose 
special  problems  of  barrier  stability.  It  appears  that 
smectite  clay  has  adequate  stability  to  be  used  for 
repository  buffer  and  seal  material.  (See  also  W89- 
07178)  (Author's  abstract) 
W89-07192 


HYDROGEOLOGICAL  INVESTIGATION  OF  A 
PROPOSED  WASTE  DISPOSAL  SITE  AT 
NANT  Y  GWYDDON,  SOUTH  WALES, 

Halcrow  (William)  and  Partners,  Cardiff  (Wales). 
R.  Tonkin. 

IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  187-196,  1 
tab,  6  fig,  1 1  ref. 

Descriptors:  'Water  pollution  prevention,  'Hydro- 
geology,  'Groundwater,  Groundwater  movement, 
'Waste  disposal,  'Land  disposal,  'Wales,  Tracers, 
Recharge,  Infiltration,  Rainfall  infiltration, 
Groundwater  pollution,  Percolation,  Leachates. 

The  hydrogeological  investigation  of  a  proposed 
landfill  site  in  an  area  receiving  rainfall  in  excess  of 
2000  mm  and  in  which  numerous  water  resources 
have  been  developed  is  described.  A  groundwater 
tracing  test  was  performed  in  conjunction  with  a 
surface  water  survey.  The  study  revealed  that  the 
tip  site  is  underlain  by  a  thin  soil  cover  which 
readily  permits  infiltration  of  rainwater.  Recharge 
of  underlying  aquifers  is  rapid  and  emergence  of 
groundwater  along  the  crops  of  aquicludes  is  sus- 
tained by  variable  but  occasionally  large  heads  of 
water  providing  a  mean  hydraulic  gradient  of  1  in 
18.  Despite  a  fissure  flow  mode  of  groundwater 
transmission,  considerable  mixing  and  dilution  po- 
tential is  indicated.  A  net  in  flow  of  groundwater 


to  aquifers  underlying  the  site  appears  derived 
from  an  extensive  upland  catchment  beyond  a  fault 
zone  to  the  west.  Adoption  of  an  analysis  of  tracer 
recovery  based  on  comparison  with  cumulative 
flows  facilitates  interpretation  of  results  during 
drought  conditions.  Loss  of  groundwater  through 
downward  percolation  to  deep  strata  is  significant 
but  would  not  carry  away  sufficient  leachate  to 
enable  the  site  to  function  without  risk  of  pollution 
except  by  containment  principles.  To  protect  es- 
tablished fishing  and  other  social  amenities,  site 
lining  with  leachate  disposal  mainly  to  trunk  sewer 
are  proposed.  (See  also  W89-07178)  (White- 
Reimer-PTT) 
W89-07196 


SITE  INVESTIGATIONS  TECHNIQUES  USED 
TO  ASSESS  THE  LIKELY  HYDROLOGICAL 
IMPACT  OF  A  PROPOSED  LANDFILL  SITE, 

Applied  Geology  Ltd.,  Warwick  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-07197 


BASIC     CONCEPTS     INVOLVED     IN     THE 
LEACHING  OF  WASTE  FORMS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07235 


LEACHING  MODELS  AND  MODELING  CON- 
SIDERATIONS FOR  SOLIDIFIED  LOW- 
LEVEL  RADIOACTIVE  WASTE  FORMS, 

Brookhaven  National  Lab.,  Upton,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07236 


COMPARISONS    OF    LABORATORY    WASTE 
EXTRACTS  WITH  FIELD  LEACHATES, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07237 


PROBLEMS  IN  THE  ANALYSIS  OF  SOLID 
WASTE  EXTRACTS  DERIVED  FROM  LEACH- 
ING TESTS, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07238 


SOLUBILITY  CONSTRAINT  CONCEPTS  AP- 
PLIED TO  LEACH  TESTING  OF  WASTE 
FORMS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07239 


ENHANCED  MOBILITY  OF  WASTE  DERIVED 
METALS  IN  COLUMN  STUDIES  OF 
GROUNDWATER  TRANSPORT, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07240 


DEVELOPMENT  OF  A  WASTE  TRACKING 
SYSTEM  FOR  PLANNING  AND  ANALYSIS  OF 
LARGE  SCALE  LEACHING  EXPERIMENTS, 

Oak  Ridge  National  Lab.,  TN. 

For   primary   bibliographic   entry   see   Field    5D 

W89-07290 


EFFECT    OF    WET/DRY    CYCLES    ON    THE 
LEACHING  OF  CEMENTED  WASTE  FORMS, 

Ontario  Hydro,  Toronto.  Civil  Research  Div. 
R.  Dayal,  L.  Millan,  J.  Clinton,  and  H.  S.  Arora. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  270-273,  2  fig,  1 
tab. 

Descriptors:     'wetting,     'Drying,     'Radioactive 
waste   disposal,    'Path   of  pollutants,    'Leaching, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


2 

3U 


♦Solid  wastes,  Cesium,  Strontium,  Wet/dry  cycles, 
Fate  of  pollutants,  Cation  exchange,  Resins. 

Data  are  presented  on  releases  of  Cs-137  and  Sr-85, 
as  well  as  stable  elements  Ca,  Sr,  and  Mg,  from 
cemented  cation  exchange  resin  waste  forms  sub- 
jected to  a  range  of  cyclic  wet/dry  leaching  condi- 
tions. In  particular,  the  effect  of  wet/dry  cycles  on 
the  mechanisms  by  which  Cs-137  and  Sr-85  are 
mobilized  and  transported  in  the  solid  waste  matrix 
is  discussed.  Basically  three  types  of  leaching  tests 
were  considered:  (1)  cyclic  wet/dry  leaching,  (2) 
modified  International  Atomic  Energy  Agency 
leaching  representing  continuously  saturated  con- 
ditions with  periodic  leachant  replenishment,  and 
(3)  solubility  limiting  leaching  conditions  repre- 
senting no  leachant  replenishment.  The  results  in- 
dicate that,  for  a  constant  wet  period  and  extended 
dry  periods,  the  leach  rates  observed  for  cesium  in 
a  given  total  immersion  time  are  far  greater  than 
those  based  on  the  International  Atomic  Energy 
Agency  test,  which  represents  continuously  satu- 
rated leaching  conditions.  The  observed  enhance- 
ment in  cesium  release  with  increasing  length  of 
dry  period  is  believed  to  be  a  result  of  replenish- 
ment of  the  leached  specimen  surface  with  cesium, 
migrating  from  the  sub-surface  zones,  during  dry 
periods  of  a  leaching  cycle.  In  contrast  to  the 
release  behavior  of  Cesium  under  extended  dry 
periods  in  a  leaching  cycle,  consistently  lower 
leach  rates  are  observed  with  increasing  length  of 
wet  periods  in  a  leaching  cycle.  Lower  leach  rates 
with  increasing  leachant  residence  time  are  attrib- 
uted to  saturation  effect  which  is  a  result  of  de- 
creasing frequency  of  leachate  sampling  or  lea- 
chant renewal.  More  complex  behavior  is  noted 
for  the  release  of  strontium  during  cyclic  leaching. 
The  release  rates  decrease  as  the  length  of  the  dry 
period  increases.  It  is  postulated  that  during  the 
dry  period  the  strontium  becomes  incorporated 
into  the  cementitious  matrix  and  is  not  easily  re- 
leased in  the  subsequent  wet  cycle.  This  is  also 
supported  by  the  stable  element  data.  (See  also 
W89-07234)  (Miller-PTT) 
W89-07291 


EIGHT  SCENARIOS  FOR  EVALUATING 
LONG  TERM  LEACHABILITY  OF  CEMENT- 
BASED  WASTE  FORMS, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
P.  L.  Cote. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  274-277,  3  fig. 

Descriptors:  *Model  studies,  *Solid  wastes,  Land- 
fills, 'Groundwater  movement,  *Path  of  pollut- 
ants, 'Leaching,  'Groundwater,  'Wastes,  Hydrau- 
lic conductivity,  Cements,  Fate  of  pollutants,  Solu- 
bility. 

Prediction  of  long  term  leachability,  requiring  con- 
sideration of  the  interacting  properties  of  the  con- 
taminants, the  waste  form,  and  the  chemical  com- 
position and  hydraulic  regime  of  the  groundwater, 
is  discussed.  Depending  on  the  relative  hydraulic 
conductivity  of  the  waste  form  with  respect  to  the 
surrounding  materials,  three  groundwater  hydrau- 
lic regimes  are  distinguished:  (1)  static  groundwat- 
er, (2)  water  flowing  around  the  waste,  and  (3) 
water  flowing  through  the  waste.  Four  master 
variables  are  retained  to  develop  long  term  leach- 
ing scenarios:  (1)  hydraulic  regime  of  the  ground- 
water, (2)  chemical  characteristics  of  the  ground- 
water, (3)  hydraulic  conductivity  of  the  waste 
form,  and  (4)  chemical  speciation  of  the  contami- 
nants in  the  waste  form  matrix.  These  variables 
were  laid  out  in  a  matrix  form  and  different  set- 
tings were  combined  to  develop  eight  leaching 
scenarios.  For  each  scenario,  expressions  were  de- 
veloped to  predict  the  leaching  rate  as  a  function 
of  time  for  a  period  of  up  to  one  hundred  years.  In 
each  of  these  scenarios,  it  is  assumed  that  leaching 
takes  place  via  one  mechanism  only  and  that  this 
mechanism  controls  the  rate  of  leaching  for  the 
duration  of  the  predicted  period.  It  appears  that 
the  easiest  method  l<>  reduce  leaching  is  to  ensure 
that  the  contaminants  are  present  in  the  matrix  in 
an  insoluble  form  1  he  scenarios  where  the  con- 
taminants arc  in  solution  in  the  pore  system  result 


in  the  highest  leaching  rates.  Based  on  the  leaching 
scenarios  presented,  it  appears  that  landfilling  situ- 
ations where  the  groundwater  flows  around  the 
waste  are  superior  to  those  where  it  flows  through 
the  waste.  Indeed,  for  a  soluble  contaminant,  two 
scenarios  (advective  leaching  at  low  and  high  hy- 
draulic conductivity)  result  in  much  higher  rates 
than  diffusive  transport.  Similarly  for  an  insoluble 
contaminant,  two  scenarios  based  on  surface  ex- 
changes predict  lower  leaching  rates  than  advec- 
tive transport  with  high  matrix  hydraulic  conduc- 
tivity. In  all  the  leaching  scenarios  involving  inter- 
face exchanges,  the  leaching  rates  decrease  with 
time  as  a  result  of  diffusion  being  rate  limiting.  On 
the  other  hand,  in  the  scenarios  involving  advec- 
tive transport,  the  rates  are  steady,  or  might  even 
increase  if  a  breakthrough  occurs.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07292 


LEACHING  OF  SALTSTONE  -  LABORATORY 
AND  FIELD  TESTING  AND  MATHEMATICAL 
MODELING, 

M.  W.  Grant,  C.  A.  Langton,  S.  B.  Oblath,  D.  W. 
Pepper,  and  R.  M.  Wallace. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  278-282,  3  fig, 
DEO  contract  DE-ACO9-76SR00001. 

Descriptors:  'Radioactive  waste  disposal,  'Leach- 
ing, 'Water  pollution  prevention,  'Groundwater, 
'Mathematical  models,  Saltstone,  Hydraulic  con- 
ductivity, Fate  of  pollutants. 

A  low-level  alkaline  salt  solution  will  be  a  byprod- 
uct in  the  processing  of  high-level  defense  nuclear 
waste  at  the  Savannah  River  Plant.  This  solution 
will  be  incorporated  into  a  cement  wasteform  (salt- 
stone)  and  disposed  of  in  surface  vaults.  Mathemat- 
ical models  were  applied  to  assess  design  features 
for  saltstone  disposal  to  assure  that  the  perform- 
ance goal  of  maintaining  groundwater  standards  at 
the  disposal  area  boundary  would  be  met.  One 
dimensional-infinite  composite  and  semi-infinite  an- 
alytical models  were  developed  for  assessing  diffu- 
sion of  nitrate  from  saltstone  and  through  a  cement 
barrier.  Numerical  models,  both  finite-element  and 
finite-difference  were  validated  by  comparison  of 
model  predictions  with  the  saltstone  lysimeter  re- 
sults. Validated  models  were  used  to  assess  the 
long-term  performance  of  the  surface  vault  dispos- 
al of  saltstone.  The  maximum  concentration  of  all 
contaminants  released  from  saltstone  to  the  shal- 
low ground  water  are  predicted  to  be  below  drink- 
ing water  standards  at  the  disposal  area  boundary. 
The  results  of  the  model  validation  are  shown.  The 
Savannah  River  Laboratory  (SRL)  model  is  a  two- 
dimensional  finite  element  model  which  represents 
release  of  nitrate  from  the  saltstone  monolith  by  a 
diffusional  flux  boundary  condition.  Transport  of 
nitrate  to  the  lysimeter  sump  is  based  on  the  as- 
sumption of  saturated  groundwater  flow  and 
Darcy's  law.  The  Intera  model  is  a  three-dimen- 
sional, finite  difference  model.  It  is  a  full  two- 
phase,  saturated-unsaturated  model  which  simu- 
lates the  movement  of  air  and  water  in  unsaturated 
soil.  Both  the  SRL  and  Intera  model  predictions 
compare  very  well  with  measured  nitrate  concen- 
trations from  the  uncapped  saltstone  lysimeter.  Be- 
cause of  the  assumption  of  saturated  flow,  the  SRL 
model  is  not  able  to  discriminate  between  the 
capped  and  uncapped  lysimeters.  The  Intera  model 
over-predicts  release  to  the  gravel  capped  lysime- 
ter sump.  The  over-prediction  can  probably  be 
corrected  by  a  slight  variation  in  the  hydraulic 
conductivity  parameter  for  the  gravel  cap.  (See 
also  W89-07234)  (Miller-PTT) 
W89-07293 


REVIEW    OF    MICROBIAL    POLYNUCLEAR 
HYDROCARBON  DEGRADATION, 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07309 


MECHANISTIC  STUDY  OF  THE  PHOTOCA- 
TALYTIC  DECOMPOSITION  OF  ORGANIC 
COMPOUNDS  ON  SEMICONDUCTOR  PARTI- 
CLES, 


California  Inst,  of  Tech  ,   Pasadena    W.M.  I 

Engineering   Lab.   of  Hydraulics  and   Water 

sources. 

For   primary   bibliographic   entry   see   Field 

W89-07334 


BIOAVAILABILITY  OF  CU  AND  CD  TO  Jl 
NILE  SALMON  AS  AFFECTED  BY  COMP1 
ATION  WITH  SEWAGE  TREATMENT  PL 
EFFLUENT, 

Seattle  Metro  Water  Quality  Lab.,  WA. 
J.  A.  Buckley,  and  G  A.  Yoshida. 
IN:  Preprints  of  Papers  Presented  at  the  1 
ACS  National  Meeting.  Vol.  27,  No.  2.  Divisii 
Environmental  Chemistry.  American  Chemica 
ciety,  Washington,  DC.   1987.  p.  651-653,  9 

Descriptors:  'Water         pollution         eJ 

•Wastewater  disposal,  'Water  pollution  sou 
•Bioassay,  'Path  of  pollutants,  'Copper,  *Ca 
um,  'Salmon,  Fish,  Bioavailability,  Specii 
Toxicity. 

Bioassays  were  conducted  to  monitor  the  bic 
cal  response  of  fish  to  cadmium  and  copper  I 
on  the  fact  that  reactions  with  the  myriad 
pounds  and  elements  that  make  up  don 
sewage  and  the  resulting  speciation  largely  c 
mine  the  bioavailability  of  Cu  and  Cd.  Cd  an 
speciations  were  manipulated  by  holding  the 
centration  of  sewage  constant  while  varyini 
metal  concentrations.  Fish  mortality  was  com] 
with  Cu(2  +  ),  Chelex-labile  Cd,  complexingc 
ity,  and  total  metal  concentration.  In  subsa 
work,  Cu  and  Cd  speciations  were  manipulaft 
holding  the  levels  of  these  metals  constant  i 
varying  the  percentage  of  sewage  in  riverv 
Bioavailability  was  assessed  by  measuremeti 
Cu  and  Cd  deposition  in  target  organs  of  fisl 
determining  their  relationship  to  the  concenti 
of  sewage.  In  both  approaches,  the  biologic 
sponse  and  basic  water-quality  factors,  imrx 
in  influencing  the  bioavailability  of  these 
metals,  were  examined  for  relationships.  The  l 
ity  of  Cd  and  Cu  to  juvenile  coho  salmon 
diminished  in  the  presence  of  sewage  treat 
plant  effluent  (STPE).  Of  the  water  quality  fa 
leading  to  differential  bioavailability  of  Cd  thi 
complexation  reactions,  only  total  alkalinity 
significantly  correlated  with  complexing  car. 
measurements,  whereas  both  total  organic  a 
and  total  alkalinity  were  correlated  with  the 
tion  of  Chelex-labile  Cd  in  riverwater  and 
STPE.  These  results  indicate  that  ligands  in  di 
STPE  measured  as  total  alkalinity  and  total  o 
ic  carbon  can  complex  Cd  and  Cu  and,  the 
influence  the  bioavailability  of  these  meta 
measured  by  mortality  and  bioconcentration 
venile  salmon.  (See  also  W89-07234)  (Miller- 
W89-07359 


DEMONSTRATION  STUDY  ON  BIOTR 
MENT  OF  CONTAMINATED  SOILS  Al 
ABANDONED  PETROCHEMICAL  REFIN 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  fo 

vironmental  Studies. 

R.  J.  Portier,  M.  A.  Bianchini,  K.  Fujisaki,  C. 

Henry,  and  D.  J.  McMillin. 

IN:  Preprints  of  Papers  Presented  at  the 

ACS  National  Meeting.  Vol.  27,  No.  2.  Divisi 

Environmental  Chemistry,  American  Chemic 

ciety,  Washington,  DC.   1987.  p.  809-812, 

Descriptors:   'Waste  disposal,   'Hazardous 
disposal,   'Cleanup  operations,   'Biological 
ment,  'Soil  contamination,  'Oil  refineries,  N 
biological  studies,  Hydrocarbons,  Sludge  lag 

Investigations  were  carried  out  to  achieve,  b 
crobiological  methods,  detoxification  of  cor 
nated  soils  at  an  abandoned  petrochemical  (i 
along  the  Mississippi  River.  Waste  materials, 
sisting  primarily  of  aliphatic  and  polycyclic 
matic  hydrocarbons  found  in  buried  soil/sl 
and  lagoon  wastes,  were  examined.  Optimal 
cant  loading  levels  were  evaluated  on  the  ba 
biodegradative  potential  tests  and  acute  toxic 
leachate.  Microbial  ATP  and  microbial  div 
were  used  in  conjunction  with  the  Microtox 
to  establish  an  acceptable  land  treatment  e 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes — Group  5E 


I  design  The  biodegradative  potential  of  the 
Dial  consortium  was  evaluated  using  labora- 
lesocosms  at  a  predetermined  optimal  waste 
g  rate,  based  on  %  of  oil  and  grease,  mixed 
i  predetermined  optimal  soil  mixture  of  river 
d  sandy  clay.  Experimental  mesocosms  were 
ated  with  an  adapted  indigenous  microflora. 
bul  ATP,  microbial  diversity  and  the  Micro- 
st  were  used  to  establish  the  detoxification 
ncy.  Quantitative  toxicant  concentrations 
ansformations  were  documented  by  GC/MS 
ds.  GC/MS  data  in  phase  II  documented 
ntial  biotransformation  and  biodegradation 
wastes  at  these  optimized  loading  rates. 
al  toxicant  loading  rate  windows,  deter- 
in  screening  tests,  were  acceptable  for  in- 
;  microbial  biotransformation/biodegrada- 
laboratory  mesocosms  and  field  application 
with  minimal  acute  leachate  toxicity.  All 
unds  analyzed  exhibited  decreases  in  con- 
tions  over  time  for  both  laboratory  and  field 
[Tie  decreases  were  mostly  attributed  to  mi- 
1  activity  by  the  indigenous  microflora. 
tet,  undefined  abiotic  losses  were  noted. 
vsste  types  (the  lagoon  and  buried  wastes)  at 
jading  rates  (2.5%  and  4%)  were  degraded 
indigenous  microflora.  Microtox  data  sug- 
that  time  periods  between  sequential  reload- 
:ed  to  be  carefully  evaluated  and  adjusted 
ing  to  environmental  parameters  to  prevent 
yard  leaching  of  organic  constituents.  (See 
89-07234)  (Miller-PTT) 
7397 


mGATIONS  INTO  THE  BIOAVAILABI- 
0F  COPPER  PRESENT  IN  INDUSTRIAL 
JENTS, 

al  Chemical  Industries  Ltd.,  Brixham  (Eng- 

3rixham  Lab. 

roary  bibliographic  entry  see  Field  5B. 
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GE  AND  A  CITY  BY  THE  SEA:  HONG 
-A  CASE  IN  POINT, 

Cong  Environmental  Protection  Dept. 

eed. 

I  of  the  Institution  of  Water  and  Environ- 

Management,  Vol.  2,  No.  1,  p  13-21,  Febru- 

18.  7  fig,  6  ref. 

jtors:  'Municipal  wastewater,  'Wastewater 
1,  'Comprehensive  planning,  'Ecological 
•Environmental  effects,  'Hong  Kong, 
vater  management,  Wastewater  treatment, 
nmental  protection,  Watershed  manage- 
■Vater  pollution  sources,  Regional  planning, 
ency  cooperation,  Case  studies. 

ing  from  the  hindsight  provided  by  the  past 
its  of  sewage  planning  and  program  imple- 
on  in  Hong  Kong,  it  may  be  concluded 
1)  Fragmentation  of  responsibilities  for 
should  be  minimized  and,  where  unavoid- 
he  split  responsibilities  should  be  clearly 
ed.  (2)  The  leadership  in  the  field,  and  the 
esponsibility  for  sewage  planning,  should  be 
in  an  agency  whose  raison  d'etre  is  the 
ion  of  the  environment.  (3)  For  ecological- 
tive  enclosed  or  semi-enclosed  waters,  the 
/treatment  of  new  discharges  should  be 
'ative  and  not  provide  solely  for  those  ele- 
hat  are  considered  'necessary'.  Any  degree 
:rtainty  between  the  'conservative'  and  the 
ary'  should  be  covered  by  the  discharger 
t  left  as  a  risk  to  the  environment.  (4)  The 
g  of  pollution  control  and  sewage  disposal 
given  catchment  must  be  comprehensive, 
ng  all  point  and  area  sources  of  pollution  as 
'  all  factors  that  may  affect  the  absorptive 
persive  capacity  of  the  receiving  waters.  (5) 
Hon  to  comprehensive  planning  for  individ- 
chments,  there  must  be  another  level  of 
'g-strategic  planning-to  guard  against  any 
;  aggregate  effects  of  individual  schemes.  (6) 
'S  should  be  carried  out  for  individual 
cms  at  regular  3-5  year  intervals.  (Author's 

'461 


SLUDGE  DISPOSAL  TO  SEA:  THE  BARROW 
DEEP  IN  THE  THAMES  ESTUARY  AS  A  CASE 
STUDY, 

K.  Whitelaw,  and  M.  J.  Andrews. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental  Management,   Vol.   2,   No.   2,   p    159-170 
April  1988.  7  fig,  3  tab,  13  ref. 

Descriptors:  'Sludge  disposal,  'Ocean  dumping, 
'Water  pollution  effects,  'Estuaries,  Dispersion, 
Path  of  pollutants,  Benthos,  Sediments,  Species 
diversity,  Mytilus,  Sublethal  effects,  Stress,  Fish 
diseases,  Case  studies,  Thames  River. 

The  Barrow  Deep  is  a  highly  dispersive  disposal 
site.  Sludge  disperses  to  all  regions  north  and  east 
of  West  Barrow,  but  it  does  not  penetrate  to  the 
Warp  and  little  enters  the  Black  Deep.  The  area 
most  influenced  by  sludge  is  that  around  the  East 
Barrow.  There  is  no  clear  evidence  of  detrimental 
effects  on  the  macrobenthic  community.  Areas 
where  sediment  is  predominantly  of  fine  or  moder- 
ately fine  sand  generally  have  low  numbers  of 
macrobenthic  species  and  individuals.  Areas  with 
relatively  high  silt  concentrations,  which  may  be 
indicative  of  sewage-sludge  influence,  contained  a 
more  diverse  and  abundant  macrobenthic  commu- 
nity. To  date  no  evidence  has  been  found  of  domi- 
nance by  a  few  specialized  and  tolerant  species  in 
areas  where  deposition  of  sludge  particles  occurs. 
Mussels  placed  around  the  East  Barrow  in  the  path 
of  the  sludge  showed  signs  of  sub-lethal  stress. 
Results  from  metal  and  organic  contaminant  tissue 
concentrations  and  laboratory  dose-response  tests 
currently  being  carried  out  will  provide  a  better 
insight  into  the  causes  of  stress.  The  incidence  of 
disease  in  fish  caught  near  to  the  disposal  ground 
was  low  and  similar  to  that  in  fish  caught  from  the 
Warp/Oaze  Deep,  an  area  established  as  being  one 
to  which  the  sludge  does  not  disperse.  It  should  be 
noted,  however,  that  the  distance  separating  the 
two  sites  may  well  be  unimportant  relative  to  the 
ranges  of  individual  fish.  (Author's  abstract) 
W89-07464 


OXYGEN  UPTAKE  KINETICS  AND  MICROBI- 
AL BIOMASS  OF  RIVER  SEWAGE  FUNGUS 
BIOFTLMS, 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 
C.  W.  Hickey. 

Water  Research  WATRAG,  Vol.  22,  No.  11,  p 
1365-1373,  November  1988.  2  fig,  3  tab,  41  ref. 

Descriptors:  'Microorganisms,  'Rivers, 

'Wastewater  disposal,  'Oxygen  uptake,  'Biomass, 
'Aquatic  fungi,  Fungi,  Oxygen  transfer,  Mass 
transfer,  Stream  biota,  Ecosystems,  Dissolved 
oxygen,  Cycling  nutrients,  Kinetics,  Biofilms. 

Benthic  oxygen  uptake  rates  (BUR)  were  meas- 
ured for  sewage  fungus  biofilms  in  rivers  using  a 
recirculating  chamber  in  situ  and  ranged  from  3.8 
to  70.2  g  02  /sq  m-d.  In  all  chamber  studies,  BUR 
decreases  with  time  during  measurements.  These 
decreases  in  BUR  were  reproducible  and  shown  to 
be  the  result  of  decreasing  dissolved  oxygen  (DO) 
concentrations.  For  a  given  run,  a  geometric  rela- 
tionship (log  BUR  linearly  related  to  log  DO) 
provided  best  fit  to  the  data.  An  oxygen  transfer 
exponent  (OTE)  with  units  of  m/d  was  measured 
as  the  slope  of  this  log-log  plot.  For  repeated  BUR 
runs  with  constant  flow  velocity  and  comparable 
substrate  conditions,  the  OTE  value  has  been 
found  to  be  constant.  Estimated  OTE  values  varied 
from  0.28  to  4.12  m/d,  being  influenced  by  the 
flow  velocity,  biofilm  morphology  and  age,  and 
the  concentration  of  substrate  in  the  overlying 
water.  Calculate  depths  of  DO  penetration  into  the 
river  biofilms  (depths  2-10  mm)  ranged  from  0.35 
to  3.5  mm  with  apparent  dispersion  coefficients  of 
0.0037-0.0089  sq  cm/s.  These  results  indicated  that 
turbulent  biofilm/water  exchange  dominates  nutri- 
ent mass  transfer  process  in  river  biofilms.  (Au- 
thor's abstract) 
W89-07490 


RIVER  OXYGEN  UPTAKE  AND  RESPIRATO- 
RY DECAY  OF  SEWAGE  FUNGUS  BIOFILMS, 

Department  of  Scientific  and  Industrial  Research, 
Hamilton  (New  Zealand).  Water  Quality  Centre. 


C.  W.  Hickey. 

Water  Research  WATRAG,  Vol.  22,  No.   11,  p 

1375-1380,  November   1988.  2  fig,  3  tab,    19  ref. 

Descriptors:  'Wastewater  disposal,  'Rivers,  'Res- 
piration, 'Oxygen  uptake,  'Aquatic  fungi,  'Fungi, 
'Benthic  fauna,  'Mathematical  studies,  'Oxygen 
transfer,  'Mass  transfer,  Stream  biota,  Ecosystems, 
Dissolved  oxygen,  Organic  wastes,  Cycling  nutri- 
ents, Biomass,  Biofilms. 

Benthic  oxygen  uptake  rates  (BUR)  were  meas- 
ured for  sewage  fungus  biofilms  in  rivers  using  a 
chamber  in  situ.  The  accuracy  of  the  chamber 
measurements  of  BUR  were  tested  by  determining 
a  river  oxygen  mass  balance.  This  demonstrated 
that  the  chamber  BUR  values  were  within  the 
range  calculated  when  operated  at  the  river  bound- 
ary velocity  (0.25  m/s,  measured  0.05  m  above 
bed).  The  maximum  BUR  value  recorded  was  70.2 
g/sq  m-d  at  7.0  g/cu  m  dissolved  oxygen  (DO) 
concentration  with  a  median  value  of  18  g/sq  m-d. 
The  large  BUR  response  to  flow  velocity,  increas- 
ing 1.9-fold  for  a  doubling  of  flow  velocity  (0.125- 
0.25  m/s),  suggested  a  turbulent  mass  transfer 
process  predominate  for  nutrient  exchange  be- 
tween river  biofilms  and  the  overlying  flow.  Bio- 
film respiratory  decay  coefficients  for  homog- 
enized biofilms  and  the  overlying  flow.  Biofilm 
respiratory  decay  coefficients  for  homogenized 
biofilms  were  k  =  0.375  to  0.100/day  (base  e) 
giving  a  respiratory  half-life  of  1.85-5.54  days. 
These  measurements  suggest  that  intermittent  ef- 
fluent loading  to  rivers  with  biofilms  established  is 
unlikely  to  result  in  substantial  respiratory  decline 
unless  the  withholding  period  is  of  the  order  of 
days.  (Author's  abstract) 
W89-07491 


COPRODUCED  GROUND  WATER  TREAT- 
MENT AND  DISPOSAL  OPTIONS  DURING 
HYDROCARBON  RECOVERY  OPERATIONS, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-07574 


EFFECTS  OF  BLEACHED  KRAFT  MILL  EF- 
FLUENT (BKME)  ON  THE  SCHOOLING  BE- 
HAVIOR OF  VENDACE  (COREGONUS 
ALBULA  L.), 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki. Fisheries  Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-07590 


IMPROVED  PROCEDURE  FOR  SHIPBOARD 
ENUMERATION  OF  FECAL  INDICATOR  BAC- 
TERIA IN  MARINE  SEDIMENTS  FROM 
SEWAGE  SLUDGE  DISPOSAL  AREAS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Burn- 
ham  on  Crouch  (England).  Aquatic  Environment 
Protection  Div.  II. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-07602 


EFFECT  OF  SEWAGE  TREATMENT  ON  THE 
REMOVAL  OF  LISTERIA  MONOCYTO- 
GENES, 

Biological  Research  Center,  Baghdad  (Iraq). 

For   primary   bibliographic   entry   see   Field    5D. 

W89-07605 


STORAGE  EFFECTS  OF  SEWAGE  SLUDGE 
CAKE  ON  THE  SURVIVAL  OF  LISTERIA 
MONOCYTOGENES, 

Biological  Research  Center,  Baghdad  (Iraq). 

For   primary   bibliographic   entry   see   Field   5D 

W89-07606 


DISTRIBUTION  AND  MOBILIZATION  OF  AR- 
SENIC SPECIES  IN  THE  CREEKS  AROUND 
THE  BLACKBIRD  MINING  DISTRICT, 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07631 
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CHEMISTRY  OF  METALS  IN  ANAEROBICAL- 
LY  TREATED  SLUDGES, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
M.  Angelidis,  and  R.  J.  Gibbs. 
Water  Research  WATRAG,  Vol.  23,  No.  1,  p  29- 
33,  January  1989.  1  fig,  7  tab,  12  ref.  NOAA  Ocean 
Assessment  Division  Grant  NA-82-RAD009. 

Descriptors:  'Path  of  pollutants,  "Leaching, 
•Wastewater  analysis,  "Ocean  dumping,  "Heavy 
metals,  "Sludge  properties,  Anaerobic  digestion, 
Sulfides,  Organic  compounds,  New  York  Bight, 
Copper,  Lead,  Zinc,  Chromium,  Cadmium,  Iron, 
Sequential  extraction  techniques. 

Most  of  the  ocean-dumped  sewage  sludge  found  in 
the  New  York  Bight  is  anaerobically  digested 
sludge.  The  sludge  contains  various  amounts  of 
metals  that  could  be  harmful  to  the  environment 
depending  on  their  chemical  associations  in  the 
sludge.  The  use  of  a  sequential  extraction  tech- 
nique revealed  that  organic  matter  and  sulfides  are 
the  most  important  carriers  of  metals  in  the  anaero- 
bically treated  sludges.  More  than  85%  of  Cu,  Pb, 
and  Zn,  and  more  than  60%  of  Cd  and  Cr  were 
found  in  this  phase.  The  acid-reducible  phase  was 
important  only  for  Fe  (26-40%),  the  adsorbed 
phase  was  below  detection  for  most  of  the  metals 
examined,  and  the  dissolved  metal  phase  was  only 
significant  for  Cd  ranging  from  3-25%  of  total  Cd. 
The  fate  of  the  metals  contained  in  the  sludges 
examined  primarily  depends  on  the  physicochem- 
ical  alterations  of  the  oxidizable  phase,  which  is  the 
major  carrier  of  the  metals.  (Author's  abstract) 
W89-07634 


METHOD  FOR  DETERMINATION  OF  CAD- 
MIUM SPECIES  IN  SOLID  WASTE  LEA- 
CHATES, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 
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CADMIUM  COMPLEXATION  BY  SOLID 
WASTE  LEACHATES, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

X.  Z.  Lun,  and  T.  H.  Christensen. 

Water  Research  WATRAG,  Vol.  23,  No.  1,  p  81- 

84,  January  1989.  1  fig,  2  tab,  4  ref. 

Descriptors:  "Cadmium,  "Leachates,  "Landfills, 
"Metal  complexes,  "Wastewater  analysis,  Com- 
post, Municipal  waste,  Fly  ash,  Heavy  metals, 
Solid  wastes,  Pollutant  identification,  Waste  dis- 
posal, Sludge,  Ions. 

A  previously  reported  method  for  determination  of 
Cd  species  in  solid  waste  leachates  was  applied  to 
10  leachate  samples  representing  five  different 
types  of  solid  waste:  refuse  compost,  flyash  from 
coal  combustion,  sewage  sludge,  refuse  inciner- 
ation residues,  and  landfilled  municipal  waste.  The 
leachates  were  spiked  with  Cd  (<100  microgram 
Cd/L)  to  obtain  comparable  concentrations  in  the 
investigated  samples.  For  each  sample,  at  two  dif- 
ferent Cd  concentrations,  free  divalent  Cd  and 
complexed  Cd  were  determined.  Furthermore,  the 
complexed  fraction  was  separated  operationally 
into  labile  complexes,  slowly  labile  complexes,  and 
stable  complexes.  Leachates  originating  from  the 
same  type  of  solid  waste  showed  different  fractions 
of  Cd,  in  particular  with  respect  to  free  divalent 
Cd  and  stable  Cd  complexes.  Only  coal  flyash 
showed  almost  identical  fractions  of  Cd  in  the  two 
leachates.  The  latter  is  due  to  the  predominant 
hydroxy  complex  formation.  In  all  leachates,  the 
labile  and  slowly  labile  Cd  complexes  predominat- 
ed, accounting  for  a  total  of  69-100%  of  the  leach- 
ate Cd  concentration.  The  fractions  of  free  diva- 
lent Cd  and  stable  Cd  complexes  varied  greatly, 
<0.1-33%  and  <0.2-25%,  respectively.  However, 
in  most  cases  both  categories  did  not  exceed  10%. 
The  obtained  results  stress  the  importance  of  con- 
sidering Cd  species,  not  just  total  Cd  concentra- 
tions, when  evaluating  the  fate  of  Cd  in  the  envi- 
ronment. (See  also  W89-07641)  (Author's  abstract) 
W89-07642 


CONTINUOUS  MICRO  FLOW  MONITORING 
METHOD  FOR  TOTAL  MERCURY  AT  SUB- 
PPB  LEVEL  IN  WASTEWATER  AND  OTHER 
WATERS  USING  COLD  VAPOR  ATOMIC  AB- 
SORPTION SPECTROMETRY, 
Nagoya  Univ.  (Japan).  Research  Center  for  Re- 
source and  Energy  Conservation. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-07652 

ENVIRONMENTAL  CONSEQUENCES  OF  MU- 
NICIPAL SOLID  WASTE  DISPOSAL  PRAC- 
TICES, 

Engineering-Science,  Inc.,  Pasadena,  CA. 
P.  J.  Morris,  R.  J.  Bryant,  and  B.  I.  Loran. 
AIChE  Symposium  Series  ACSSCQ,  Vol.  84,  No. 
265,  p  107-114,  1988.  3  fig,  5  tab,  8  ref. 

Descriptors:  "Water  pollution  sources,  "Water  pol- 
lution effects,  "Municipal  wastes,  "Solid  wastes, 
"Solid  waste  disposal,  "Landfills,  "Incineration, 
"Environmental  effects,  Leachates,  Gaseous  emis- 
sions, Future  solutions. 

The  environmental  consequences  of  MSW  (munic- 
ipal solid  waste)  disposal  options  are  examined. 
Disposal  of  industrial  or  toxic  wastes  is  not  ad- 
dressed in  this  study.  Disposal,  rather  than  pre- 
disposal,  collection  and  processing  is  discussed  as 
well  as  air  and  water  discharges  and  impacts.  The 
4  disposal  options  consist  of  the  following:  local 
and  remote  landfills,  and  local  and  remote  inciner- 
ation (with  and  without  power).  Monitoring  gase- 
ous emissions  from  MSW  landfills  has  revealed 
significant  quantities  of  toxic  substances.  More- 
over, landfills  produce  leachate  from  the  effects  of 
rainfall  and/or  moisture  already  contained  in  the 
landfill.  Incineration  produces  toxic  emissions, 
dominated  by  metals,  products  of  incomplete  com- 
bustion, and  those  suspected  products  of  combus- 
tion dioxins  and  furans.  Incineration  plants,  par- 
ticularly those  with  power  generation,  generate 
significant  quantities  of  wastewater,  sludges  and 
ash.  Although  ash  is  frequently  exempted  as  non- 
hazardous,  wastewater  and  sludges  may  not  be  so. 
Given  such  consequences  for  landfill  and  inciner- 
ators, the  trends  in  waste  disposal  for  the  future  are 
presented,  with  emphasis  on  recycling,  more  so- 
phisticated engineering  approaches  to  landfills  and 
incinerators,  and  source  separation.  (Brock-PTT) 
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MANAGEMENT  OF  LEACHATE  FROM  SANI- 
TARY LANDFILLS, 

Browning-Ferris  Industries,  Houston,  TX. 

For  primary  bibliographic  entry  see   Field   5G. 
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USE  OF  FLEXIBLE  MEMBRANES  IN   PRO- 
TECTION OF  GROUNDWATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Risk  Reduction  Engineering  Lab. 

For  primary  bibliographic  entry  see   Field   5G. 
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CASE  STUDY  OF  SANITARY  LANDFILL 
LEACHATE  ATTENTUATION  BY  A  NATURAL 
CLAY-PEAT  SOIL  IN  THE  GULF  COAST 
REGION, 

Browning-Ferris  Industries,  Houston,  TX. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-07741 


EFFECTS  OF  TEMPERATURE  VARIATION 
ON  CRITICAL  STREAM  DISSOLVED 
OXYGEN, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 
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SLUDGE  ASH  AS  LIGHTWEIGHT  CONCRETE 
MATERIAL, 

Nanyang  Technological   Inst.,  Singapore.   School 
of  Civil  and  Structural  Engineering. 
For  primary  bibliographic  entry  see  Field  8F. 
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DESIGN   AND  CONSTRUCTION   Of   l.t 

INC,  SYS  I  EMS  IN  FILL  BASED  ON  PF.I 

ABILITY, 

Lenard  Engineering,  Storrs,  CT. 

For   primary   bibliographic   entry  see   Fiek 
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PHYSICAL  AND  CHEMICAL  INTERACT 
OF  STABILIZED  INCINERATION  RES 
WITH  THE  MARINE  ENVIRONMENT, 

State  Univ.  of  New  York  at  Stony  Brook.  > 

Sciences  Research  Center. 

V.  T.  Breslin,  F.  J.  Roethel,  and  V.  P. 

Schaeperkoelter. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  1 

11 B,  p  628-632,  November  1988.  2  fig,  2  tab, 

Descriptors:  "Waste  disposal,  "Marine  en 
ment,  "Incineration,  "Heavy  metals,  "Water 
tion  effects,  Particulate  matter,  Physical  prof 
Chemical  properties,  Artificial  reefs,  Lead,  ( 
um,  Zinc,  Lead,  Copper,  Long  Island  ! 
Aquatic  environment. 

An  ongoing  research  program  was  desigi 
examine  the  use  of  stabilized  incineration  n 
for  artificial  reef  construction.  Particulate  ii 
ation  residues,  rich  in  lead,  cadmium,  zin 
copper,  were  combined  with  Portland  cerr 
form  solid  blocks  using  conventional  block-i 
technology.  These  residue  blocks  were  the 
to  construct  an  artificial  habitat  in  Consciew 
Long  Island  Sound,  New  York.  Divers  peri 
ly  monitor  the  interactions  of  the  stabilized  i 
ation  residue  blocks  with  the  marine  enviro 
Results  show  that  the  residue  blocks  retai 
structural  integrity  after  prolonged  seawate: 
sure.  Metals  of  environmental  concern,  im 
lead  and  cadmium,  are  retained  within  the  ci 
tious  matrix  of  the  residue  blocks  after  6 
submersion  in  Conscience  Bay.  In  addition 
nisms  growing  on  the  surfaces  of  the 
blocks  had  metal  concentrations  that  w< 
significantly  different  from  the  metal  cor 
tions  of  organisms  growing  on  the  surf, 
reference  concrete  blocks.  (Author's  abstrac 
W 89-07 842 


IMPACT  OF  DUMPING  COARSE  MET 
EROUS  WASTE  ON  THE  BENTHOS  IN 
KOS  GULF,  GREECE, 

Athens    Univ.    (Greece).    Zoological    La 

Museum. 

For  primary  bibliographic  entry  see  Field  5i 
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POTENTIAL  OF  RECYCLING  GAMMA 
DIATED  SEWAGE  SLUDGE  FOR  USE 
FERTILIZER:  A  STUDY  ON  CHI' 
(CICER  ARIETINUM), 

Baroda  Univ.  (India).  Dept.  of  Microbiolog 
G.  A.  Pandya,  S.  Sachidanand,  and  V.  V.  V 
Environmental  Pollution  ENPOEK,  Vol. 
2,  p  101-111,  1989.  1  fig,  4  tab,  27  ref. 

Descriptors:  "Sludge  disposal,  "Soil  amen 
"Gamma  radiation,  "Recycling,  Chickpea, 
Agriculture,  Crop  yield,  Fertilizers. 

The  effects  of  gamma-irradiated  sludge 
growth  and  yield  of  chickpea  (Cicer  arieti 
pot  cultures  have  been  studied.  Compared  I 
grown  in  soil,  root  length,  fresh  weight 
weight  of  plants  grown  in  soil  supplemenl 
un-irradiated  sludge  were  significantly  1 
This  inhibition  in  growth  was  nullified  whe 
were  grown  in  soil  supplemented  with 
irradiated  sludge,  suggesting  that  gamma 
tion  induced  inactivation  of  toxic  substanc 
sludge.  The  protein  content  of  plants  grow 
supplemented  with  irradiated  sludge  was 
nificantly  increased  compared  to  those  gro 
unirradiated  or  no  sludge,  after  45  days.  T 
no  significant  effect  of  gamma  irradiated  si 
shoot  length,  total  soluble  sugars,  starch  cc 
yield  of  chickpea  plants.  The  results  sugi 
the  sludge  tested,  and  obtained  from  the  di; 
a  conventional  domestic  sewage  treatment 
inhibitory  to  several  growth  parameters. 
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mi  of  sewage  resulted  in  removal  of  this 
n.  This  suggests  a  possibility  of  beneficial 
recycling  of  gamma  irradiated  sludge  for 
iral  uses.  (Author*s  abstract) 
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IAL  METAL  CONCENTRATIONS  IN 
CsD  LEAF  ACCUMULATIONS  IN  TO- 
A  DECADE  FOLLOWING  FARMLAND 
ATION  OF  MUNICIPAL  SLUDGE, 

J  Univ.,  College  Park.  Dept.  of  Agrono- 

lamu,  P  F.  Bell,  and  C.  Mulchi. 

nental  Pollution  ENPOEK,  Vol.  56,  No. 

126,  1989.  4  tab,  19  ref. 

ors:  'Sludge  disposal,  'Soil  amendments, 

•Tobacco,    Municipal    wastes,    Copper, 

ad.  Nickel,  Cadmium,  Manganese,  Agri- 


g-term  residual  effects  of  metal  loading 
mined  through  sewage  sludge  applications 
ital  vs.  diethylene  triamine  pentacetic  acid 
extractable  metal  concentrations  in  soil 
accumulations  in  tobacco.  Tobacco  was 
i  1983  and  1984  at  two  sites  in  Maryland 
been  amended  in  1972  with  dewatered, 
sewage  sludge  from  Washington,  DC,  at 
al  to  0,  56,  112  and  224  mg/ha.  The  metal 
ations  in  the  sludge,  in  mg/ha  dry  weight, 
»  Zn,  570  Cu,  280  Pb,  45  Ni,  and  13  Cd. 
pies  collected  from  the  surface  horizon 
posite  leaf  samples  of  cured  tobacco  were 
for  total  Zn,  Cu,  Mn,  Fe,  Pb,  Ni,  and  Cd 
ations.  The  soil  samples  were  also  exam- 
soil  pH  and  PTPA  extractable  metals. 
s  were  generated  using  polymeric  and 
regression  analyses  which  described  the 
[lips  between  total  vs.  DPTA  extractable 
Js,  and  between  DTPA  and  soil  and  soil 
plant  metal  concentrations,  respectively. 
5  abstract) 
23 


ISH   AS   STRUCTURAL   FILL,   WITH 
L  REFERENCE  TO  ONTARIO  EXPE- 

■» 

rlydro,  Toronto.  Research  Div. 

h,  H.  T.  Chan,  and  C.  B.  Cragg. 

i  Geotechnical  Journal   CGJOAH,   Vol. 

>,  p  694-704,  November  1988.  7  fig,  10  tab, 


ars:  'Groundwater,  'Waste  disposal, 
.aste  disposal,  'Sanitary  landfills,  'Em- 
Is,  'Fly  ash,  'Materials  engineering, 
:«.  Case  studies,  Construction  materials, 
ion,  Waste  recovery,  Physical  properties, 


and  bottom  ash  obtained  from  coal-fired 
sower  generating  stations  can  be  used  as 
'es  to  natural  materials  for  the  construc- 
tructural  fills.  The  engineering  properties 
sh  pertinent  to  its  use  in  structural  fills  are 
I  Four  case  studies  of  coal  ash  structural 
presented.  The  performance  of  these  fills 
nitored  during  and  after  construction. 
ses  demonstrate  that  the  physical  behavior 
i  is  similar  to  that  of  silt  and  that  it  can  be 
with  similar  methods.  Groundwater  moni- 
iia  from  existing  fly  ash  fills  are  presented 
the  impact  that  ash  leachate  migrating  into 
ndwater  regime  has  on  water  quality.  Re- 
long-term  corrosion  studies  are  presented 
that  metals  buried  in  ash,  used  in  such 
s  as  culverts,  cable  ducts,  guard  rails  and 
its,  are  not  adversely  affected.  Ash  leach- 
found  not  to  be  detrimental  to  good- 
oncrete  structures.  (Author's  abstract) 


jTH  CANADIAN  GEOTECHNICAL 
QLILM:  CONTAMINANT  MIGRA- 
THROLGH  GROUNDWATER-THE 
?F  MODELLING  IN  THE  DESIGN  OF 

ly  of  Western  Ontario,  London.  Geotech- 
*arch  Centre. 


For   primary   bibliographic   entry   see   Field    5G. 
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CLOSING  THE  WATER  AND  SLUDGE  LOOP, 

Clayton  County  Water  Authority,  Morrow,  GA. 
For  primary  bibliographic  entry  see  Field  3C. 
W 89-07944 


CHARACTERISTICS  OF  LANDFILL  LEA- 
CHATES  AND  ALTERNATIVES  FOR  THEIR 
TREATMENT:  A  REVIEW, 

Santiago  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07945 


EFFECTS  OF  SEWAGE  SLUDGE  ON  DI-(2- 
ETHVLHEXYL)  PHTHALATE  UPTAKE  BY 
PLANTS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agronomy  and  Horticulture. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07983 


TRACE  METALS  IN  SOUL,  VEGETATION, 
AND  VOLES  FROM  MINE  LAND  TREATED 
WITH  SEWAGE  SLUDGE, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07991 


EFFECT  OF  VISIBLE  LIGHT  ON  PROGRES- 
SIVE DORMANCY  OF  ESCHERICHIA  COLI 
CELLS  DURING  THE  SURVIVAL  PROCESS  IN 
NATURAL  FRESH  WATER, 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 

de  Microbiologia  e  Inmunologia. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08065 


PHYSICO-CHEMICAL  BASIS  FOR  THE  CAP- 
DLLARY  BARRIER  EFFECT, 

Kemakta  Konsult  A.B.,  Stockholm  (Sweden). 
For  primary  bibliographic  entry  see  Field  2G. 
W89-08134 
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WATER  QUALITY  PROBLEMS  IN  THE  ALBU- 
QUERQUE SOUTH  VALLEY, 

New      Mexico       Environmental       Improvement 

Agency,  Santa  Fe. 

For  primary  bibliographic  entry  see  Field  5B. 
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QUANTIFICATION  OF  INTERFERENCES 
UNDER  EQUILIBRIUM  CONDITIONS  WITH 
APPLICATION  TO  FREE  CHLORINE  ANALY- 
SIS IN  THE  PRESENCE  OF  ORGANIC 
CHLORAMINE, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Environmental  Sciences  and  Engineering. 
J.  N.  Jenson,  and  J.  D.  Johnson. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  62-65,  1  tab,  2  ref. 

Descriptors:  'Chemical  interference,  'Equilibrium, 
'Water  chemistry,  'Chemical  analysis,  'Model 
studies,  'Regression  analysis,  'Water  treatment, 
'Chlorine,  'Disinfection,  *Drinking  water,  Organ- 
ic compounds,  Chloramines,  Chemical  reactions, 
Symposia. 

A  general  regression-based  model  was  developed 
for  the  simultaneous  determination  of  analytic-in- 
terferent  equilibrium  constants  and  degrees  of  in- 
terference. This  model  is  applicable  to  any  system 
where  the  measurement  of  one  component  of  the 
equilibrium  is  interfered  with  by  another  compo- 
nent of  the  equilibrium.  Free  chlorine  (HOC1  + 
OCl(-))  is  commonly  used  in  the  United  States  for 
the  disinfection  of  public  water  supplies.  Accurate 


measurement  of  free  chlorine  is  essential,  because 
the  presence  of  such  a  residual  is  considered  to  be 
an  indication  of  bacteriologically  safe  drinking 
water  by  the  EPA.  Interferences  by  less  effective 
disinfectants  could  result  in  inaccurate  assessment 
of  treated  water  disinfection  quality.  Organic 
chloramines,  formed  by  the  reaction  of  free  chlo- 
rine and  some  nitrogenous  organics,  are  likely  sus- 
pects for  such  interference.  The  model  has  been 
applied  to  the  measurement  of  HOC1  by  an  organic 
chloramine.  Hydrolysis  of  the  N-chloro  derivatives 
of  succinimide,  cyanuric  acid  and  5,5-dimethylhy- 
dantoin  have  been  shown  to  be  important.  Interfer- 
ence is  also  significant  with  these  chloramines  and 
instmment  responses  are  one  to  several  times  the 
true  hypochlorous  acid  concentrations.  (See  also 
W89-07234)  (Miller-PTT) 
W89-07249 


DIFFUSED  AERATION  AND  SOLVENT  SUB- 
LATION  IN  BUBBLE  COLUMNS  FOR  THE 
REMOVAL  OF  VOLATILE  HYDROPHOBICS 
FROM  AQUEOUS  SOLUTIONS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of 
Chemical  Engineering. 
K.  T.  Valsaraj,  and  L.  J.  Thibodeaux. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  220-222,  2  fig,  4 
ref. 

Descriptors:  *Water  treatment,  *Model  studies, 
•Bubbles,  Air  stripping,  Sublation,  Model  studies, 
Hydrocarbons. 

A  mathematical  model  is  described  for  air  stripping 
in  tall  columns  at  low  air  flow  rates  (where  small 
bubble  sizes  are  possible)  using  the  concept  of 
theoretical  transfer  units.  This  consists  of  simulat- 
ing those  cases  of  reduced  axial  mixing  by  mathe- 
matical partitioning  of  the  aqueous  section  into  a 
large  number  of  slabs.  A  variety  of  conclusions  are 
drawn  from  the  model.  Decreased  bubble  radius  at 
low  airflow  rates  would  improve  the  rate  of  re- 
moval from  the  aqueous  phase  owing  to  increased 
air-water  interfacial  area  and  increased  bubble- 
water  contact  time.  Decreasing  the  axial  mixing 
(increasing  N)  should  vastly  improve  the  rate  of 
removal  from  the  aqueous  phase.  Decreased  axial 
dispersion  through  more  uniform  bubble  distribu- 
tions and  use  of  narrow  columns  should  enhance 
the  performance  of  air  stripping.  A  multistage 
model  should  be  used  for  those  situations  where 
incomplete  mixing  in  the  aqueous  phase  is  a  possi- 
bility in  these  tall,  narrow  columns.  The  organic 
phase  in  sublation  helps  to  reduce  air  emission  of 
hydrophobics  under  two  important  conditions  - 
with  increasing  column  of  organic  phase  and  in- 
creasing value  of  partition  coefficient  for  the  hy- 
drophobic between  the  aqueous  and  organic 
phases.  Batch  scale  experiments  were  conducted  to 
obtain  removal  rates  of  a  volatile  hydrophobic 
(chloroform)  from  aqueous  solution.  A  100  cm  tall 
pyrex  glass  column  with  5  cm  diameter  was  used. 
Bubbles  of  average  diameter  (0.05  cm)  were  pro- 
duced using  a  fine  fritted  disc.  The  air  flow  rate 
was  maintained  at  1  ml/sec.  Mineral  oil  was 
chosen  as  the  solvent  phase  of  sublation.  Slightly 
improved  performance  for  sublation  over  air  strip- 
ping was  observed.  Moreover,  the  extent  of  air 
emission  was  reduced  in  sublation  as  compared  to 
aeration.  The  results  agreed  satisfactorily  with  the 
model  predicted  values.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07284 


HEALTH  RISK  IN  RELATION  TO  DRINKING 
WATER  TREATMENT, 

Stichting    Waterlaboratorium    Oost,    Doetinchem 
(Netherlands). 
H.  J.  Kool. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
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ciety, Washington,  DC.  1987.  p.  475-478,  2  tab,  2^ 
ref. 

Descriptors:  *Public  health,  *Risks,  'Water  treat 
ment,  'Water  pollution  effects,  *Drinking  water. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F— Water  Treatment  and  Quality  Alteration 


•X 


•Disinfection,  *Oxidation,  *Chlorinated  hydrocar- 
bons, Chlorine,  Ozone,  Chlorine  dioxide,  Sympo- 
sia, Risk  assessment,  Nitrates,  Bacteria. 

The  effects  of  several  oxidation  treatments  like 
chlorine,  chlorine  dioxide  and  ozone  are  summa- 
rized and  related  to  possible  mutagenic  and  carci- 
nogenic  effects   caused   by    chlorinated    orgamcs 
present  in  drinking  water.  Application  of  a  chlo- 
rine, ozone  and  chlorine  dioxide  treatment  for  dis- 
infection purposes  is  an  effective  way  for  inactivat- 
ing bacteria  of  hygienic   significance   present   in 
water.  However,  volatile  organohalides  like  chlo- 
roform are  introduced  as  a  result  of  a  chlorine 
treatment.  Furthermore,  a  chlorine  treatment  also 
is  able  to  introduce  an  increase  in  mutagenic  activi- 
ty as  well  as  non-volatile  organohalides.  In  the 
Netherlands,  it  becomes  more  and  more  accepted 
that  no  chemical  disinfection  be  applied  when  suf- 
ficient barriers  are  present.  This  approach  has  been 
applied  by  the  Waterworks  of  Amsterdam  which 
stopped  its  post  chlorination  and  had  no  hygienic 
problems  occur.  Relatively  high  numbers  of  Aero- 
monas  bacteria  (an  enteric  pathogen)  have  been 
found  in  drinking  water  prepared  from  surface  and 
ground    water.    Epidemiological    and    ecological 
studies  are  underway  to  find  out  whether  the  pres- 
ence of  these  bacteria  in  drinking  water  pose  a  real 
health   risk.   The   presence  of  nitrate   in   ground 
water  has  received  renewed  attention  because  the 
level  of  nitrate  is  dramatically  increasing.  This  is 
mainly  due  to  recent  developments  in  the  last  two 
decades  of  factory  farming.  Nitrate  removal  by 
two  denitrification  processes  is  under  investigation. 
(See  also  W89-07234)  (Miller-PTT) 
W89-07323 

ANALYSIS  OF  CHLORINATED  BY-PROD- 
UCTS IN  DRINKING  WATER, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07324 

GC/MS  IDENTIFICATION  OF  MUTAGENS  IN 
AQUEOUS  CHLORINATED  HUMIC  ACID 
AND  DRINKING  WATERS  FOLLOWING 
HPLC  FRACTIONATION  OF  STRONG  ACID 
EXTRACTS 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
W.  E.  Coleman,  J.  W.  Munch,  R.  P.  Streicher,  P. 
A.  Hodakievic,  and  F.  C.  Kopfler. 
IN-  Preprints  of  Papers  Presented  at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  483-486,  2  fig,  1 
tab,  6  ref. 

Descriptors:  *Chromatography,  *Gas  chromatog- 
raphy, *Mass  spectrometry,  *Pollutant  identifica- 
tion, 'Water  treatment,  *Chlorination,  'Drinking 
water,  *Humic  acids,  *Acids,  'Organic  carbon, 
Mutagens,  High  performance  liquid  chromatogra- 
phy, Symposia. 


source  waters  containing  significant  humic  materi- 
al when  chlorinated  under  drinking  water  treat- 
ment conditions,  contain  many  of  the  same  types  of 
mutagenic  compounds  found  in  chlorinated  humic 
acid  solutions.  (See  also  W89-07234)  (Miller-PTT) 
W89-07325 

IDENTIFICATION     OF     3-CHLORO-4-(DICH- 
LOROMETHYL)-HYDROXY-2(5H)- 
FURANONE  (MX)  AS  AN  IMPORTANT  MUTA- 
GENIC COMPONENT  OF  DRINKING  WATER, 

Health   Effects   Research    Lab.,   Cincinnati,   OH. 
Toxicology  and  Microbiology  Div. 
J.  R.  Meier,  H.  P.  Ringhand,  W.  E.  Coleman,  and 
F.  C.  Kopfler.  t 

IN-  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  487-490,  2  tab,  7 
ref. 

Descriptors:  'Pollutant  identification,  'Water 
treatment,  'Chlorination,  'Humic  acids,  'Drinking 
water,  Mutagens,  Chromatography,  Adsorption, 
Symposia. 

A  chlorinated  humic  acid  solution  and  three  drink- 
ing water  concentrates  were  analyzed  for  the  pres- 
ence of  MX  (3-chloro-4-(dichloromethyl)-5-dihy- 
droxy-2(5H)-furanone).  The  mutagenic  activity  of 
the  concentrates  was  isolated  by  XAD-8/2  resin 
adsorption,  separated  into  a  strong  acid  fraction, 
and  further   fractionated  by   reverse  phase  high 
performance  liquid  chromatography.  The  HPLC 
fraction  corresponding  to  the  major  peak  of  muta- 
genicity in  each  sample  was  methylated  and  sub- 
jected to  GC/MS  analysis.  Based  on  the  level  of 
MX  estimated  to  be  present,  and  not  considering 
recovery  losses  throughout  our  isolation  proce- 
dure, the  theoretical  contributions  of  MX  to  the 
mutagenicity  of  the  three  drinking  water  samples, 
which  were  taken  from  different  locations  in  the 
United  States,  were  15-34%.  The  contribution  to 
the  activity  of  a  chlorinated  humic  acid  solution 
was  similar  (41%).  The  recovery  of  MX  from 
spiked  water  samples  was  also  examined.  Approxi- 
mately 55%  of  the  mutagenicity  due  to  spiked  MX 
was  recovered  when  the  water  was  acidified  to  pH 
2  prior  to  XAD  resin  concentration,  whereas  es- 
sentially none  of  the  spiked  MX  was  recovered  at 
pH  8.  Similarly,  higher  mutagenicity  was  measured 
in  the  unspiked  drinking  water  concentrates  when 
collected  at  pH  2  as  compared  to  that  collected  at 
pH  8.  These  results  are  in  accord  with  findings 
which  show  the  importance  of  sample  acidification 
for  the  efficient  recovery  of  mutagens  from  drink- 
ing water  by  XAD  resin  concentration.  Hemming 
et  al  have  reported  the  presence  of  MX  in  two 
drinking  water  samples  in  Finland  and  found  that  it 
contributed  5-20%  of  the  mutagenicity  of  the  sam- 
ples. Taken  together,  these  results  indicate  that 
MX  is  an  important  contributor  to  the  mutagenic- 
ity of  chlorinated  drinking  water.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07326 


tions  in  the  laboratory  The  compound*  \ 
were  1,1,1,2-tetrachloroethane,  1 , 1 ,2,2-tetr 
oethane,  and  1,1,2,2,2,-pentachloroethane. 
compounds  were  chosen  because  they  api 
undergo  E2  elimination  to  form  one  majoi 
uct,  1 , 1 ,2-trichloroethane  for  the  tetra  sub 
ethanes  and  1,1,2,2-tetrachloroethane  for  tl 
tachloroethane.  In  addition,  limited  studie 
conducted  using  1,1,1,-trichloroethane.  Thi 
nation  reaction  with  1,1,2,2-pentachloroetl 
rapid  at  pH  9,  with  a  half-life  of  under  fu 
utes.  Thus,  it  has  to  be  studied  at  either 
temperatures  or  lower  pH  and  rates  extra 
to  the  pH  encountered  in  water  treatrm 
distribution  in  the  south  Florida  region.  Tl 
tion  of  1,1,1-trichloroethane  is  by  two  mech 
(1)  elimination,  resulting  in  the  formation 
dichloroethane,  and  (2)  substitution,  resu 
the  formation  of  acetic  acid.  The  rate  of  th 
nation  reaction  of  1 , 1 , 1 ,2-tetrachloroett 
much  slower  than  the  1,1,2,2-tetrachlon 
The  1,1,2,2-tetrachloroethane  appears  to 
half-life  of  less  than  a  day  under  these  coi 
(See  also  W89-07234)  (Miller-PTT) 
W89-07341 


Diethyl  ether  extracts  of  strong  acid  fractions  from 
three  United  States  drinking  water  samples  were 
subjected  to  HPLC  separation  followed  by  Ames 
testing  of  the  HPLC  subfractions.  Previous  studies 
conducted  on  the  chlorination  of  humic  acid  as  a 
model  for  dissolved  organic  carbon  in  drinking 
waters  have  reveled  the  formation  of  numerous 
chlorination  byproducts,  many  of  which  have 
shown  mutagenic  activities  in  the  Ames  test.  Most 
of  the  mutagenic  activity  of  chlorinated  humic  acid 
solutions  could  be  traced  to  the  strong  acid  frac- 
tion. As  with  the  chlorinated  humic  acid  fractions, 
the  mutagenic  activity  of  each  drinking  water 
sample  was  concentrated  in  fractions  16  and  19. 
The  potent  bacterial  mutagen  MX  (3-chloro-4- 
(dichloromethyl)-5-dihydroxy-2(5H)-furanone) 
was  detected  in  fraction  16  of  each  drinking  water 
sample.  The  concentration  of  MX  was  2,  18,  and 
33  ng/L  (not  taking  into  account  recovery  efficien- 
cy of  MX).  The  highest  MX  concentration  was 
found  in  the  water  sample  having  the  highest  total 
organic  carbon  content.  The  total  organic  carbon 
of  the  model  humic  acid  solution  was  1  g/L, 
whereas  the  total  organic  carbon  of  the  source 
waters  of  the  three  drinking  water  samples  ranged 
from  about  3  to  25  mg/L.  The  results  indicate  that 


ABIOTIC  TRANSFORMATION  OF  HALOGE- 
NATED  ORGANIC  CHEMICALS  DURING 
WATER  TREATMENT, 

Florida  International  Univ.,  Miami.  Drinking 
Water  Research  Center. 

W.  J.  Cooper,  J.  A.  Joens,  M.  Mehran,  and  R.  A. 
Slifker.  , 

IN  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1987.  p.   580-581,  2  ref. 

Descriptors:  'Chemical  reactions,  'Water  treat- 
ment, 'Organic  compounds,  'Drinking  water, 
Chlorination,  Tetrachloroethane,  Halogens,  Sym- 
posia. 


The  abiological  reactions  of  halogenated  ethanes, 
accelerated  by  pH  encountered  in  the  lime  soften- 
ing process,  are  discussed.  The  waters  studied 
were  either  tap  water  from  two  locations  in  Miami 
or  from  two  water  treatment  plants,  prior  to  recar- 
bonation.  These  samples  ranged  in  pH  from  9.0  to 
10.5,  and  were  lower  in  ionic  strength  than  the 
buffered  distilled  waters  used  to  study  the  reac- 


AMINO  ACIDS  AS  POTENTIAL  PRECU 
FOR  HALOGENATED  BY-PRO 
FORMED  ON  CHLORINATION  OF  NA 
WATERS, 

Monsanto  Co.,  Dayton,  OH.  Dayton  Lab. 
M.  L.  Trehy,  R.  A.  Yost,  and  C.  J.  Miles. 
IN:  Preprints  of  Papers  Presented  at  tin 
ACS  National  Meeting.  Vol.  27,  No.  2.  Di 
Environmental  Chemistry,  American  Chen 
ciety,  Washington,  DC.  1987.  p.  582-584, 
ref. 

Descriptors:  'Byproducts,  'Chemical  r 
'Water  treatment,  'Drinking  water,  'Chic 
'Natural  waters,  'Amino  acids,  Mass  sp 
try,  Trihalomethanes,  Wastewater  treatme 
posia. 

The  presence  of  trihalomethanes  in  drinki 
disinfected  with  chlorine  was  considered, 
spect  to  the  formation  of  dichloroacetoni 
chloral  hydrate.  Detection  of  low  ppb 
concentrations  of  chloral  and  dichlorpac 
is  accomplished  by  selected  ion  monitor 
spectrometry.  Lake  water  samples  were  c 
ed  in  order  to  demonstrate  the  formatioi 
dichloroacetonitrile  and  chloral  hydrate. . 
of  lake  water  from  West  Palm  Beach, 
chlorinated  at  pH  7.2  for  70  minutes  and 
239  ppb  of  chloroform,  19  ppb  of  dichlor 
trile,  and  35  ppm  chloral  after  70  mini 
though  the  relative  concentration  of  die 
tonitrile  and  chloral  was  similar,  the  cr 
concentration  was  substantially  different, 
sibly  reflects  different  precursors  for  thesi 
ucts.  Chlorinated  wastewater  from  an 
aeration  wastewater  treatment  plant  in  G: 
FL  was  also  analyzed  and  found  to  conl 
ppb  chloroform,  7-14  ppb  dichloroaceton 
20-38  ppb  chloral  hydrate.  (See  also  w 
(Miller-PTT) 
W89-07342 

EFFECT  OF  INORGANIC  COMPOSI1 
THE  KINETICS  OF  CHLORAMINE 
POSITION  IN  THE  PRESENCE  OF 
AMMONIA,  . 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil 
ronmental  Engineering. 
R.  L.  Valentine,  S.  W.  Leung,  and  C.  T  . 
IN:   Preprints  of  Papers  Presented  at 
ACS  National  Meeting.  Vol.  27,  No.  2.1 
Environmental  Chemistry,  American  Ch< 
ciety,  Washington,  DC.  1987.  p.  587-58 
ref. 

Descriptors:  'Water  treatment,  *Di 
•Chemical  reactions,  'Inorganic  C( 
♦Ammonia,  'Kinetics,  'Decompositior 
mines,  Symposia,  Carbonates,  PhosphaK 


Chloramine    solutions    typical    of  [ho* 
Chloramination  disinfection  of  drinking 


184 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration— Group  5F 


I  unstable  even  in  the  absence  of  organics 
ly  decompose  via  a  complex  series  of 
resulting  in  the  oxidation  of  ammoniacal 
and  reduction  of  chlorine  in  the  + 1  oxi- 
chloride  ion.  The  effect  of  inorganics  was 
for  several  key  reactions  which  comprise 
>lex  aqueous  chloramine  system  in  the 
of  excess  ammonia.  The  disproportiona- 
nonochloramine,  which  is  an  important 
eading  to  an  oxidant  loss,  has  been  shown 
I  researchers  to  be  catalyzed  by  hydrogen 
s  also  been  shown  and  hypothesized  that 
general,  acid  catalyzed.  Studies  on  the 
.'action  have  shown  that  it  is  additionally 
by  several  inorganic  proton  donors  such 
4  and  HS04(-).  The  measured  species- 
ite  constants  were  found  to  be  related  to 
i  dissociation  constants  by  a  linear  free 
•lationship.  This  relationship  allows  the 
i  of  the  species-specific  rate  constants  for 
of  inorganic  species.  Based  upon  this 
»  anticipated  that  environmentally  impor- 
entrations  of  carbonate  and  silicate  are 
to  increase  the  rate  of  monochloramine 
tionation  significantly  beyond  that  attrib- 
hydrogen  ion  catalysis  alone.  Batch  ex- 
were  conducted  over  a  wide  range  in 
onditions  in  the  presence  of  various  con- 
s  of  phosphate  and  carbonate.  Predicted 
ramine  and  dichloramine  concentrations 
closely  with  measured  concentrations 
)ws  typical  results  obtained  in  the  pres- 
wsphate.  Omission  of  the  catalytic  effect 
ate  usually  resulted  in  gross  underestima- 
e  rate  of  chloramine  decomposition.  In- 
the  catalytic  effect  of  inorganic  proton 
i  the  disproportionation  of  monochlora- 
e  appears  justified  in  modeling  chloram- 
position  in  the  presence  of  free  ammonia. 
)f  the  linear  free  energy  relationship  in 
species-specific  rate  constants  appears 
See  also  W89-07234)  (Miller-PTT) 
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rs:  "Water  treatment,  *Disinfection,  "Ha- 
'Biocides,  Imidazolidinone,  Halamines, 
Bacteria,  Protozoa,  Halogens. 

•w  halogenated  imidazolidinone  com- 
ive  been  synthesized  and  evaluated  as 
>r  water.  The  compounds  were  prepared 
ration  of  the  corresponding  imidazolidin- 
rsor  which  was,  in  turn,  synthesized  from 

U-dimethylbutane  in  two  steps.  The 
pounds  have  been  tested  for  disinfection 

water  against  the  bacteria  S.  aureus,  Sh. 
d  the  protozoa  G.  lamblia  and  E.  inva- 
compounds  have  also  been  evaluated  for 
i  water  solution.  The  disinfection  and 
tudies  employed   pH,   temperature  and 

ty  as  variables.  The  factor  which  con- 
itabilities  of  the  new  compounds  is  the 
of  electron-donating  alkyl  groups  adja- 
e  N-X  moiety.  These  alkyl  groups  desta- 
ging negative  charge  at  nitrogen  and 
tnydrohalogenation  reactions.  The  equi- 
mstants  for  dissociation  to  free  halogen 
ow  as  compared  to  existing  commercial 
e  biocides.  Thus,  the  compounds  have 
ntial  for  water  disinfection  applications 
[uire  long-term  stability.  (See  also  W89- 
iller-PTT) 
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OXIDATION  PRODUCTS -IMPLICA- 
FOR    DRINKING     WATER     TREAT- 

rnational  Consulting  Enterprises,  Aston, 
ints  of  Papers  Presented  at   the   194th 


ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  660-663,   12  ref. 

Descriptors:  'Activated  carbon,  *Water  treatment, 
♦Drinking  water,  "Ozone,  "Oxidation,  Chloram- 
ine, Chlorine,  Chlorine  dioxide,  Biodegradation, 
Filtration. 

A  recent  literature  survey  of  the  by-products  of 
reactions  of  chlorine,  chlorine  dioxide,  chloramine 
and  ozone  with  drinking  water  contaminants  is 
analyzed.  In  a  comparison  of  the  treatment  of  raw 
Mississippi  River  water  with  ozone,  chlorine,  chlo- 
rine dioxide  and  monochloramine.  Ozonation  ap- 
peared to  be  the  material  of  choice,  because  lower 
concentrations  of  organics  were  detected  during  its 
use.  Ozone  treatment  of  waters  from  the  Rhine  and 
Meuse  (important  sources  of  drinking  water  supply 
in  the  Netherlands  and  which  contain  background 
mutagenic  activity)  produced  almost  complete  re- 
duction of  the  mutagenicity.  Other  Dutch  workers 
have  shown  that  ozonation  gives  a  better  reduction 
of  the  mutagenic  side  effects  following  chlorina- 
tion  during  water  treatment.  The  best  results  are 
obtained  by  GAC  filtration  of  ozonated  water.  The 
removal  of  initial  mutagenicity  is  not  the  only 
effect  of  the  combined  ozone/GAC  treatment;  the 
process  also  decreases  the  chlorine  demand  of  the 
treated  water.  Organic  concentrations  are  lowered 
primarily  by  biodegradation  of  the  organic  materi- 
als which  have  been  partially  oxidized  by  ozone. 
These  biodegradable  organics  consume  chlorine 
very  rapidly.  In  an  activated  carbon  filter  follow- 
ing ozonation,  a  certain  amount  of  biodegradable 
organics  can  be  removed  biologically,  and  the  con- 
sumption of  chlorine  is  reduced.  In  addition,  pas- 
sage of  ozonized  water  through  GAC  destroys  any 
traces  of  residual  ozone  (and  probably  of  peroxy 
ozone  oxidation  products  as  well),  eliminating  the 
possibility  of  interactions  of  ozone  with  chlorine 
(to  their  mutual  destruction)  added  later  for  distri- 
bution system  residual  formation.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07362 


BY-PRODUCTS  FROM  OZONATION  AND 
PHOTOLYTIC  OZONATION  OF  ORGANIC 
POLLUTANTS  IN  WATER, 

Illinois    State    Water    Survey    Div.,    Champaign. 
Aquatic  Chemistry  Section. 
G.  R.  Peyton,  C.  S.  Gee,  M.  A.  Smith,  J.  Bandy, 
and  S.  W.  Maloney. 
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Descriptors:  "Water  treatment,  "Ozonation,  "Or- 
ganic compounds,  Degradation,  Photolytic  ozona- 
tion. 

As  a  first  approach  to  determining  generalized 
degradation  schemes,  identification  of  all  carbonyl 
compounds  produced  was  attempted.  Aqueous  so- 
lutions of  model  compounds  were  treated  by  pho- 
tolytic ozonation  in  a  stirred-tank  photochemical 
reactor.  Samples  were  withdrawn  as  a  function  of 
time  during  treatment,  and  carbonyl  compounds 
derivatized  using  2,4-dinitirophenyl  hydrazine.  The 
2,4-dintirophenyl  hydrazine  derivatives  were  ex- 
tracted and  analyzed  by  high  performance  liquid 
chromatography  using  ultraviolet  detection  at  360 
nm.  Retention  volumes  were  compared  with  2,4- 
dintirophenyl  hydrazine  derivatives  prepared  from 
authentic  samples  of  carbonyl  compounds.  Parent 
compound  disappearance,  aqueous  ozone  and  hy- 
drogen peroxide  concentrations,  ozone  consump- 
tion, and  pH  were  monitored  throughout  the  reac- 
tion. Degradation  pathways  were  inferred  from 
order  of  appearance  of  products,  literature  infor- 
mation concerning  behavior  of  peroxide  interme- 
diates in  aqueous  solution,  and  mass  balance  of 
products  and  parent  compound.  Degradation  path- 
ways of  simpler  compounds  were  used  to  interpret 
product  distributions  of  more  complicated  com- 
pounds, in  which  they  occurred.  It  appears  that  it 
may  be  possible  to  determine  entire  degradation 
pathways  by  determination  of  the  carbonyl  com- 
pounds which  are  produced,  perhaps  supplemented 
with  information  concerning  the  acidic  products. 
This  ability  is  important  not  only  from  a  health 


effects  standpoint,  but  also  in  predicting  the 
number  of  oxidant  molecules  required  for  complete 
degradation.  This  latter  information  is  important  in 
treatment  process  design  and  optimization.  (See 
also  W89-07234)  (Miller-PTT) 
W89-07363 


APPLICATION  OF  CLOSED  LOOP  STRIP- 
PING ANALYSIS  FOR  THE  DETERMINATION 
OF  OZONE  BY-PRODUCTS  FROM  NATURAL 
WATER, 

California  Univ.,  Los  Angeles.  Dept.  of  Environ- 
mental Science  and  Engineering. 
W.  H.  Glaze,  E.  C.  Ruth,  and  M.  Koga. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  666-669,  3  fig,  1 
tab,   EPA  cooperative  agreement  CR-81 3 188-01. 

Descriptors:  "Water  treatment,  "Chemical  reac- 
tions, "Ozone,  "Natural  waters,  Closed  loop  strip- 
ping analysis,  Humic  materials,  Chlorination,  Los 
Angeles,  Trihalomethanes,  Filtration. 

Results  are  described  for  the  initial  stages  of  a 
project  designed  to  add  more  data  to  the  literature 
on  the  subject  of  the  by-products  of  ozonation 
reactions  with  natural  water  constituents,  particu- 
larly aquatic  humic  material.  The  water  samples 
were  obtained  from  the  Los  Angeles  aqueduct 
which  delivers  water  from  the  eastern  slope  of  the 
Sierra  Nevada  range  to  the  Los  Angeles  region, 
and  from  two  locations  in  the  new  Los  Angeles 
plant:  (1)  after  ozonation,  and  (2)  after  chemical 
treatment,  filtration  and  chlorination.  Water  at  the 
three  sampling  locations  was  analyzed  as  received 
by  the  Closed  Loop  Stripping  Analysis  method. 
The  data  show  that  the  Los  Angeles  aqueduct 
water  contains  several  compounds  which  can  be 
analyzed  conveniently  by  this  procedure.  Alde- 
hydes with  unbranched  chains  (C6-C15)  were  ob- 
served with  nonanal  and  decanal  being  the  most 
abundant.  In  addition,  two  other  major  peaks  were 
observed,  one  tentatively  identified  as  2-ethylhex- 
anol  and  another  which  appears  to  have  the  molec- 
ular formula  C13H220.  Toluene  and  xylene  are 
found  in  small  amounts.  The  origin  of  the  tri-  and 
tetra-chloroethylene  is  unknown.  After  ozonation, 
the  concentration  of  strippable  aldehydes  in- 
creased. The  major  by-product  is  heptanal  with 
other  aldehydes  up  to  CI 5  being  identified.  The 
C13H220  compound  seems  to  have  diminished  in 
abundance.  After  chemical  addition,  filtration  and 
chlorination,  the  concentration  of  strippable  com- 
pounds decreased  as  compared  to  the  ozonated 
sample.  Two  trihalomethanes  remained,  the  others 
presumably  being  lost  in  the  analytical  procedure. 
The  major  aldehydes,  two  natural  products  and 
one  from  the  ozonation  reaction,  remained  at  rela- 
tively high  levels  but  were  somewhat  attenuated. 
Ozonation  of  a  sample  of  Los  Angeles  aqueduct 
water  in  the  laboratory  reactor  with  a  dose  of  0.2 
mg/L-min  yielded  strippable  by-products  much 
like  those  found  in  the  field  study.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07364 


FORMATION  OF  AROMATIC  POLYMERS 
DURING  THE  OZONATION  OF  WATERS 
CONTAINING  PHENOLIC  COMPOUNDS, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 
mont,  Le  Pecq  (France). 
J.  P.  Duguet,  A.  Bruchet,  B.  Dussert,  and  J. 
Mallevialle. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  670-672. 

Descriptors:  "Water  treatment,  "Polymers,  "Aro- 
matic compounds,  "Ozonation,  "Phenols,  Mass 
spectrometry,  Chlorinated  compounds. 

The  polymerization  of  2,4-dichlorophenol  by  low 
ozone  doses  is  shown.  Regardless  of  the  initial 
concentrations  of  2,4-dichlorophenol,  the  elimina- 
tion is  better  than  95%  for  low  ozone  doses.  Under 
these  conditions,  2,4-dichlorophenol  is  removed 
following  an  oxidative  coupling  pathway  as  shown 
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by  different  techniques.  This  polymerization  is 
characterized  by  the  formation  of  quantities  of 
insoluble  compounds  (8%  for  100  mg/L  initial 
concentration  of  2,4-dichlorophenol)  easily  re- 
moved by  classical  treatments  and  soluble  com- 
pounds which  have  apparent  molecular  weights 
for  a  great  part  (18%)  superior  to  5000  daltons. 
Mass  spectrometry,  used  with  and  without  gas 
phase  chromatography,  showed  in  all  fractions: 
polymers  at  least  reaching  hexamere  size  (the  tech- 
nique used  limits  the  identification  of  higher  po- 
lymerization degree)  and  chlorinated  polyaromatic 
compounds  which  in  some  cases  lost  one  or  two 
chlorine  atoms  per  ring.  These  oxidative  tech- 
niques produced  many  identical  compounds  what- 
ever the  initial  concentration  of  2,4-dichloro- 
phenol. These  results  indicate  that  polymerization 
by  ozone  may  be  a  useful  water  treatment  process, 
but  many  questions  must  be  solved  concerning  the 
influence  of  the  organic  matrix  on  the  removal 
efficiency,  the  nature  of  by-products,  the  evolution 
of  the  short  and  long  term  toxicity  levels,  the 
detection  of  new  formed  compounds,  and  optimi- 
zation for  the  removal  of  the  polymerized  by- 
products by  a  subsequent  treatment  such  as  coagu- 
lation. The  same  type  of  results  have  been  obtained 
with  other  phenolic  compounds  such  as  salicylic 
acid.  (See  also  W89-07234)  (Miller-PTT) 
W89-07365 


UNDERSTANDING  THE  RESPONSE  TO  ENVI- 
RONMENTAL RISK  INFORMATION, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic   entry   see   Field   5G. 
W89-07381 


APPLICATION  OF  GENE  PROBES  TO  THE 
DETECTION  OF  ENTEROVIRUSES  IN 
GROUNDWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07382 


ELIMINATION  OF  VIRUSES  AND  BACTERIA 
DURING  DRINKING  WATER  TREATMENT:  A 
REVIEW  OF  10  YEARS  OF  DATA  FROM  THE 
MONTREAL  METROPOLITAN  AREA, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 
de  Recherche  en  Virologie. 
P.  Payment. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  749-752. 

Descriptors:  *Water  treatment,  *Drinking  water, 
•Bacteria,  'Viruses,  'Enteroviruses,  Surface 
water,  River  water,  Wastewater  pollution,  Filtra- 
tion, Flocculation,  Chlorination. 

The  presence  of  human  and  animal  enteric  viruses 
in  surface  water,  and  their  survival  during  drinking 
water  preparation  was  studied  in  a  plant  treating 
water  from  a  river  heavily  polluted  by  untreated 
sewage  discharges.  Drinking  water  prepared  from 
the  river  water  contained  from  100  to  several 
thousand  viruses  per  liter.  Because  some  treat- 
ments, such  as  prechlorination  and  flocculation 
dramatically  reduce  the  number  of  bacteria  in 
water,  this  plant  was  still  able  to  produce  water 
that  was  meeting  current  biological  standards.  To 
demonstrate  if  similar  observations  could  be  made 
at  other  plants,  a  Canadian  collaborative  study  be- 
tween three  laboratories  was  initiated.  Nine  drink- 
ing water  treatment  plants  located  in  the  cities  of 
Ottawa,  Toronto  and  Montreal  were  sampled  for 
two  years.  Raw  (100  liters)  and  finished  water 
(1000  liters)  was  sampled  monthly.  No  viruses 
were  found,  but  the  sensitivity  of  the  cell  line  used 
for  virus  isolation  was  later  found  to  be  very  low. 
During  the  same  period,  a  collaborative  study  with 
the  Ministry  of  Environment  of  Quebec  was  initiat- 
ed. Seven  drinking  water  treatment  plants  were 
sampled  twice  a  month  for  a  year  and  tested  for 
the  presence  of  human  enteric  viruses.  While  the 
number  of  infectious  viral  particles  was  rarely 
above  100  viral  particles  per  liter  in  the  river  water 
used,  viruses  in  the  finished  water  were  detected  at 


levels  of  0.003  to  0.020/L.  After  ten  years  of  study 
in  the  field  of  water  treatment  virology,  it  is  con- 
cluded that  theories  elaborated  from  lab  scale  ex- 
periments were  not  perfect.  Viruses  were  detected 
after  treatments  that  should  theoretically  have 
eliminated  more  than  12  log  viruses.  The  data 
obtained  at  several  water  treatment  plants  indicate 
that,  except  under  optimal  conditions,  most  filtra- 
tion plants  will  not  remove  all  human  enteric  vi- 
ruses. (See  also  W89-07234)  (Miller-PTT) 
W89-07383 


FACTORS  AFFECTING  THE  OCCURRENCE 
OF  THE  LEGIONNAIRES  DISEASE  BACTERI- 
UM IN  PUBLIC  DRINKING  WATER  SUP- 
PLIES, 

Pittsburgh  City  Water  Dept.  PA. 
S.  J.  States,  J.  M.  Kuchta,  L.  F.  Conley,  R.  S. 
Wolford,  and  R.  M.  Wadowsky. 
IN:   Preprints  of  Papers  Presented  at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  753-756,  6  ref. 

Descriptors:  'Legionella,  'Water  treatment,  'Bac- 
teria, 'Drinking  water,  'Bacteria,  'Human  dis- 
eases, 'Plumbing,  'Legionnaires  Disease,  Munici- 
pal water,  Public  health,  Cooling  towers,  Residual 
chlorine. 

A  series  of  studies  was  conducted  to  investigate 
the  role  of  public  supplies  in  contaminating  internal 
plumbing  systems  and  the  environmental  factors 
within  water  systems  that  influence  the  survival 
and  growth  of  organisms.  Legionella  pneumophila 
appears  to  be  less  susceptible  to  chlorine  than  are 
the  indicator  coliform  bacteria.  The  resistance  is 
greater  for  non-agar-passaged  than  for  agar 
medium-passaged  strains.  Chlorine  resistance  is 
further  enhanced  by  pH  levels,  lower  temperatures 
and  previous  exposure  to  chlorine.  These  results 
suggest  that  Legionella  could  potentially  survive 
conventional  chlorine  levels  typically  found  within 
portions  of  municipal  drinking  water  systems. 
Metal  plumbing  components  and  associated  corro- 
sion products  are  important  factors  in  the  survival 
and  growth  of  Legionella  in  plumbing  systems. 
While  high  levels  of  certain  metals  suppress  multi- 
plication, lower  levels  of  key  metals  enhance 
growth.  Although  Legionella  is  not  readily  isolat- 
ed from  municipal  water  supplies,  the  systems  are 
capable  of  supporting  its  growth.  Prevention  of 
legionella  growth  is  aided  by  diligent  application 
of  conventional  water  treatment  practices.  These 
include  maintenance  of  chlorine  residuals,  especial- 
ly in  secluded  sites  such  as  the  bottoms  of  reser- 
voirs, effective  filtration  and  elimination  of  algae, 
protozoa,  and  leaf  litter  through  covering  of  sedi- 
mentation basins  and  reservoirs.  Failure  to  control 
Legionella  growth  through  these  types  of  measures 
can  potentially  result  in  the  seeding  of  plumbing 
systems  and  cooling  towers  in  hospitals  and  other 
buildings  by  legionella  supplied  through  the  public 
water  supply.  Operating  cooling  towers  outside  of 
the  optimal  environmental  tolerance  range  for  Le- 
gionella multiplication  may  be  a  useful  approach  to 
controlling  growth  in  this  habitat.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07384 


OCCURRENCE  AND  SIGNIFICANCE  OF 
FUNGI  IN  DRINKING  WATER, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Bios- 
cience  and  Biotechnology. 
W.  D.  Rosenzweig,  and  W.  O.  Pipes. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  757-759,  3  tab. 

Descriptors:  'Water  treatment,  'Drinking  water, 
•Fungi,  'Chlorination,  Groundwater,  Culture 
techniques,  Residual  chlorine. 

Various  parts  of  six  chlorinated  groundwater  dis- 
tribution systems  and  one  chlorinated  surface 
water  system  in  Pennsylvania  and  New  Jersey 
were  examined  for  the  occurrence  of  fungi.  Both 
filamentous  fungi  and  yeast  were  recovered  from 
the  systems  using  a  modification  of  the  membrane 
filter     procedure    and     Sabouraud     dextrose-rose 


bc-ngal-streptomycin  agar  as  the  plating  nu 
Of  727  samples  collected  from  the 
systems,  401  were  positive  for  fungi  The  a' 
count  per  positive  sample  was  5.9  colony  fc 
units  per  50  ml  of  water  filtered  with  the  J 
average  count  being  observed  in  the  storage 
and  the  raw  water.  Of  303  water  samples  f 
from  the  surface  water  system,  128  were  p 
for  fungi  with  the  average  count  per  positive 
water  sample  filtered  being  4.9  colony  ft 
units.  The  most  commonly  isolated  genera 
Alternaria,  Aspergillus,  Cladosporium,  Cryp 
cus,  Epicoccum,  Penicillium,  Phialophon 
Verticillium.  These  studies  indicate  that 
interact  with  chlorine  and  reduce  its  residua 
Chlorine  doses  in  the  range  of  1  to  2  mg  < 
chlorine  per  liter  of  water  were  sufficient  to 
vate  most  fungal  propagules  in  water  Howi 
to  2  mg/L  of  free  chlorine  is  an  usuall; 
chlorine  residual  for  most  water  distributic 
terns  to  maintain.  In  addition,  most  system 
sediment,  joints  and/or  corrosion  tubers 
provide  microhabitats  in  which  fungi  may  I 
tected  from  the  chlorine  residuals.  These 
combined  with  the  ability  of  the  fungi  to  en 
system  after  treatment,  suggests  that  it  may  I 
to  totally  eliminate  fungi  from  water  distr 
systems.  It  is  apparent  that  fungi  are  present 
water  and  that  they  survive  conventional 
treatment  processes  and  are  isolated  from 
parts  of  distribution  systems.  (See  also  W89 
(Miller-PTT) 
W89-07385 


USE  OF  INACnVATION  RATE  DATA  F< 
TABLISHING  DRINKING  WATER  DISI 
TION  REQUIREMENTS  FOR  GIARDIA 
CONTROL, 

Environmental  Protection  Agency,  Cin 
OH.  Water  Engineering  Research  Lab. 
J.  C.  Hoff,  and  A.  J.  Rubin. 
IN:  Preprints  of  Papers  Presented  at  th( 
ACS  National  Meeting.  Vol.  27,  No.  2.  Div 
Environmental  Chemistry,  American  Chem 
ciety,  Washington,  DC.  1987.  p.  760-763,  1 
ref. 

Descriptors:  'Water  treatment,  'Drinking 
'Disinfection,  'Microbiological  studies,  •( 
Cysts,  Bacteria,  Chlorination,  Escherichis  o 

The  bases  for  the  use  of  disinfection  times 
time  (C.t)  values  used  to  control  transmi: 
microbial  pathogens  is  discusses  relative  tx 
vation  of  Giardia  cysts.  Available  data  is 
rized  for  the  C.t  values  and  for  different  gi 
microorganisms  using  the  major  disinfectai 
sidered  to  have  potential  application  for  lar 
use  as  drinking  water  disinfectants.  It  is  in 
to  note  that  E.  coli,  representing  bacteria 
gens  and  the  coliform  group  used  as  the  ii 
of  finished  water  potability,  has  the  lov 
values  and,  therefore,  is  the  most  sensitive 
the  disinfectants.  Of  the  viral  pathogen 
virus  1,  representative  of  the  enteric  viru 
but  seldom,  if  ever,  associated  with  wai 
outbreaks,  is  substantially  more  resistant 
coli  to  both  free  and  combined  chlorine.  R( 
a  virus  that  has  been  responsible  for  wai 
disease  outbreaks  is  very  sensitive  to  free 
and  ozone  but,  like  polio  1,  is  highly  res 
chloramine.  C.  lamblia  cysts  (the  species  pi 
ic  for  man)  and  G.  muris  cysts  (the  mouse 
are  overall,  with  the  exception  of  monochli 
the  most  resistant  to  all  four  disinfectants, 
tion  to  the  overall  high  C.t  values  shown 
chlorine,  there  is  a  large  range  of  values.  T 
on  disinfectant  concentrations  that  can  be 
water  treatment  and  contact  time  limitatior 
make  it  difficult  for  many  systems  to  meet 
the  higher  C.t  values.  In  spite  of  the  [ 
associated  with  the  development  of  disi 
requirements  based  on  C.t  values,  this 
provides  a  useful  method  for  comparison  < 
by  different  investigators  and  for  compa 
effectiveness  of  different  disinfectants  and 
tive  resistance  of  differing  microorganism 
absence  of  a  better  approach  and  with 
ment  of  a  more  comprehensive  data  bas< 
C.t  values  can  contribute  to  the  establisl 
more  soundly  based  disinfection  requirem< 
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rently  used.  (See  also  W89-07234)  (Miller- 
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;radation  processes  to  make 
ng  water  biologically  stable, 

'niv  at  Urbana-Champaign.  Dept.  of  Civil 

ing 

tmann. 

irints  of  Papers   Presented   at   the    194th 

jonal  Meeting.  Vol.  27,  No.  2.  Division  of 

nental  Chemistry,  American  Chemical  So- 

ishington,  DC.  1987.  p.  849-851. 

jrs:  'Water  treatment,  'Drinking  water, 
adation,  'Biological  treatment,  'Activat- 
n.  Humic  materials,  Ozonation,  Bacteria, 
treatment.  Filtration. 

J  treatment  to  remove  biodegradable 
iumic)  materials  from  drinking  water,  and 
liologically  stable  water,  is  discussed. 
n  prior  to  granular  activated  carbon  filtra- 
inces  biodegradation  in  the  granular  acti- 
rbon  beds.  Sometimes,  this  process  cou- 
alled  biological  activated  carbon.  Having 
Jation  in  granular  activated  carbon  filters 
e  water  more  biologically  stable  and  ex- 
I  shelf  life  of  the  activated  carbon.  All 
I  processes  used  to  make  biologically 
nlung  water  share  certain  characteristics, 
uracteristics  are  low  concentrations  of 
lable  material,  mixed  substrates,  predomi- 
attached  biomass,  and  aerobic  conditions, 
r  major  source  of  instability  is  biodegrad- 
nic  matter.  Although  the  dissolved  organ- 
ii  of  most  water  supplies  varies  from 
mg  C/L  to  around  10  mg  C/L,  the  easily 
le  portion  usually  is  only  a  small  fraction 
solved  organic  carbon.  The  easily  assimi- 
inic  carbon  need  only  be  about  50  microg 
ause  growth  problems  in  the  distribution 
"hus,  the  relevant  concentration  of  biode- 
organic  material  is  much  less  that  1  mg 
n  achieving  a  biologically  stable  drinking 
the  goal.  The  third  aspect  of  biological 

to  prepare  a  biologically  stable  water  is 
lie  processes  are  of  the  biofilm  types.  In 
dune  filtration,  the  attachment  medium  is 
i  grains  of  the  bank  or  dune.  In  the 
d  systems,  the  bacteria  are  attached  to 
ks,  stones  of  pozzolana,  particles  of  ex- 
lay,  fluidized  particles  of  sand  or  silt,  or 
edia.  Aerobic  conditions  are  needed  in 
1  treatment  processes  to  allow  nitrification 
event  problems  of  taste,  odor,  and  metal 

When  the  total  oxygen  demand  exceed- 
mg/L.  preoxygenation  or  aeration  in  the 
>  needed.  One  convenient  means  of  pre- 
on  is  ozonation,  which  also  makes  the 
aterials  more  biodegradable.  (See  also 
W)  (Miller-PTT) 
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I1AL  ADAPTATIONS  TO  WATER  DIS- 
10N  SYSTEMS, 

i  Univ.,  Irvine. 

on,  and  M.  Stewart. 

rints  of  Papers  Presented  at  the   194th 

ronal  Meeting.  Vol.  27,  No.  2.  Division  of 

lental  Chemistry,  American  Chemical  So- 

Mhington,  DC.   1987.  p.  852-854,  2  fig. 

>rs:  'Water  treatment,  'Disinfection, 
listribution,  'Bacteria,  Microbial  adapta- 
croorganisms,     Chlorination,     Culturing 

ability  to  survive  under  adverse  condi- 
examined  in  terms  of  the  physical  system 
Sanisms  themselves.  Characteristics  exam- 
de  (1)  association  with  particulate  matter, 
'logical  adaptation,   (3)  aggregation,   (4) 

ed  traits,  and  (5)  glycocalyx.  Bacteria  in 
"pies  associated  with  particles  have  the 
i  survive  higher  levels  of  chlorine  and 
'tact  time  than  organisms  which  do  not 
uch  characteristics.   Bacteria  such  as  E. 

Y.  enterocolytica  have  the  ability  to 
nore  disinfection  resistant  to  monochlora- 
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basis  for  this  shift  in  resistance  is  selection  for 
organisms  that  have  a  higher  tolerance  level  but 
represent  a  small  subportion  of  the  population.  The 
underlying  conditions  at  the  cellular  level  that 
increase  resistance  to  this  disinfectant  were  exam- 
ined through  analysis  of  membrane  proteins  and 
lipids.  Aggregation  can  also  be  a  mechanism  for 
organisms  to  resist  disinfection.  Acinetobacter  sp. 
is  more  resistant  to  chlorine,  monochloramines  and 
chlorine  dioxide  when  it  is  grown  in  a  manner  that 
promotes  the  production  of  fembriae  which  are 
responsible  for  extensive  cellular  clumping.  Genus 
related  disinfection  resistance  has  been  shown  for 
natural  populations  of  organisms  subjected  to  disin- 
fection without  subculturing.  Another  factor  that 
influences  genus  resistance  is  the  medium  in  which 
an  organisms  is  subcultured.  Organisms  of  all  types 
are  more  resistant  to  disinfectants  when  they  are 
grown  in  water  as  opposed  to  when  they  are 
grown  in  a  medium.  This  finding  is  significant  as 
the  majority  of  disinfection  literature  is  based  on 
media  grown  cells.  The  glycocalyx  may  also  be 
important  in  aiding  bacteria  in  distribution  systems 
to  resist  inactivation  by  disinfectants.  Evidence 
from  bioreactors  suggests  that  bacteria  exposed  to 
high  levels  of  free  chlorine  (>  3  mg/L)  develop  a 
marked  glycocalyx.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07405 


ROLE  OF  GRANULAR  ACTIVATED  CARBON 
IN  THE  REDUCTION  OF  BIOHAZARDS  IN 
DRINKING  WATER, 

Cincinnati  Univ.  Medical  Center,  OH.   Dept.  of 
Environmental  Health. 
M.  W.  Taylor. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.  855-856,  3  ref. 

Descriptors:  'Water  treatment,  'Granular  activat- 
ed carbon,  'Drinking  water,  Biohazards,  Organic 
carbon,  Mutagens. 

Two  aspects  of  the  role  of  granular  activated 
carbon  in  drinking  water  treatment  were  investi- 
gated: (1)  effectiveness  of  granular  activated 
carbon  in  removal  of  total  organic  carbon,  muta- 
gens and  mutagen-forming  potential  from  water, 
and  (2)  the  chemical  and  biohazardous  nature  of 
the  compounds  adsorbed  by  granular  activated 
carbon.  A  full-scale  granular  activated  carbon  con- 
tactor, used  in  drinking  water  purification,  was 
investigated  during  the  effective  life  of  the  granu- 
lar activated  carbon.  Methods  were  developed  to 
isolate  the  complex  mixture  of  residual  organics 
from  granular  activated  carbon.  These  mixtures 
were  then  separated  via  a  coupled  bioassay/analyt- 
ical  fractionation  procedure  for  the  analysis  and 
characterization  of  the  mutagenic  compounds. 
Compounds  were  characterized  chemically  via 
high  performance  mass  spectrometry  and  biologi- 
cally via  the  Salmonella  mutagenesis  bioassay. 
Two  major  chemically  and  biologically  distinct 
groups  of  mutagens  were  isolated  and  character- 
ized. The  relationship  of  these  mutagens,  isolated 
from  the  granular  activated  carbon,  to  those  in  the 
granular  activated  carbon  influent  water  are  dis- 
cussed. From  the  nature  of  the  mutagens  charac- 
terized and  the  approach  used,  the  role,  effective- 
ness, and  limitations  of  granular  activated  carbon 
in  the  reduction  of  biohazards  in  drinking  water 
can  be  assessed  more  accurately.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07406 


MICROBIOLOGY  OF  GRANULAR  ACTIVAT- 
ED CARBON  USED  IN  THE  TREATMENT  OF 
DRINKING  WATER, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

G.  A.  McFeters,  A.  K.  Camper,  D.  G.  Davies,  S. 
C.  Broadaway,  and  M.  W.  LeChevallier. 
IN:   Preprints  of  Papers   Presented   at  the    194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  857-858. 

Descriptors:  'Pathogenic  bacteria,  'Human  dis- 
eases, 'Filtration,  'Water  treatment,  'Granular  ac- 


tivated carbon,  'Drinking  water,  'Bacteria,  Micro- 
biological studies.  Health  effects,  Disinfection, 
Chlorination,  Coliforms,  Seasonal  variation,  Pota- 
ble water. 

The  potential  microbiological  health  effects  associ- 
ated with  the  use  of  activated  carbon  in  the  treat- 
ment of  drinking  water  were  studied.  Experiments 
were  carried  out  to  examine  distribution  water 
from  systems  treated  with  carbon  filtration  for 
bacteria  associated  with  carbon  particles  and  to 
describe  the  disinfection  susceptibility  and  growth 
of  both  coliforms  and  enteric  pathogens  attached 
to  carbon.  Studies  were  conducted  to  determine  if 
bacteria  could  penetrate  treatment  barriers  when 
attached  to  carbon  fines.  However,  an  efficient 
method  to  desorb  and  detect  the  attached  bacteria 
from  granular  activated  carbon  particles  was  de- 
veloped which  uses  high  levels  of  mechanical 
shear  and  a  specific  mixture  of  chemicals.  A  survey 
of  201  samples  from  distribution  systems  indicated 
that  17%  and  41%  contained  particles  colonized 
with  coliforms  and  heterotrophic  plate  count  bac- 
teria, respectively,  with  seasonal  peaks  in  spring 
and  autumn.  This  evidence  of  breakthrough  of 
colonized  particles  was  more  frequently  associated 
with  activated  carbon  than  anthracite.  Thirty  per- 
cent of  the  265  coliforms  found  on  carbon  particles 
proved  to  be  fecal  biotypes.  The  results  indicate 
that  bacterial  breakthrough  into  distribution  water 
occurs  in  well  operated  systems.  This  may  be  due 
to  the  capability  of  both  coliforms  and  pathogenic 
bacteria  to  colonize  and  grow  on  activated  carbon 
surfaces  in  a  highly  chlorine  resistant  form.  These 
findings  suggest  that  the  use  of  granular  activated 
carbon  in  ihe  filtration  of  potable  water  does  repre- 
sent a  potential  microbiological  health  risk.  Efflu- 
ent turbidities  and  filter  performance  should  be 
closely  monitored  and  sediments  removed  from  the 
distribution  system  to  maintain  high  quality  fin- 
ished drinking  water.  Source  water  that  might 
contain  pathogens  should  be  disinfected  before  the 
use  of  activated  carbon.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07407 


OXIDATION  OF  PHENOL  ON  GRANULAR 
ACTIVATED  CARBON, 

Illinois  Univ.  at  Urbana-Champaign. 
L.  S.  Chin,  V.  L.  Snoeyink,  and  R.  A.  Larson. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  859-862,  6  fig,  8 
ref. 

Descriptors:  'Water  treatment,  'Oxidation,  'Phen- 
ols, 'Granular  activated  carbon,  Organic  com- 
pounds, Organic  carbon,  Fulvic  acids,  Hydrogen 
ion  concentration. 

The  process  of  granular  activated  carbon  to 
remove  hydrophobic  organic  substances  from 
drinking  water  is  discussed,  particularly  in  its  role 
of  oxidizing  adsorbed  phenol  without  any  applied 
oxidant.  The  phenol  solution  was  applied  in  rela- 
tively high  concentrations  to  obtain  good  yields  of 
products.  Three  phenolic  products,  2,2'-dihyroxy- 
biphenyl  (C-C  dimer),  4-hydroxydiphenyl  ether 
(C-O  dimer)  and  an  unknown  compound  (mw  276) 
were  found  from  the  phenol-granular  activated 
carbon  reaction  for  almost  all  of  the  carbons 
tested.  Carbons  of  different  batches  showed  the 
ability  to  oxidize  adsorbed  phenol  to  form  hydrox- 
ylated  dimers  despite  different  activity.  The  total 
yield  based  on  adsorbed  phenol  was  6.3%  in  the 
case  of  F400  granular  activated  carbon.  This 
carbon  was  used  in  the  remaining  experiments. 
Based  on  the  phenol  coupling  mechanism,  it  is 
most  probable  that  phenol  reacted  with  active  sites 
on  the  granular  activated  carbon  surface  and  gen- 
erated phenoxy  radicals  for  further  dimerization. 
The  yield  of  products  was  strongly  dependent 
upon  the  reaction  pH  and  the  condition  of  phenol 
loading.  Investigating  the  reactions  at  pH  11,  8  and 
6,  it  was  observed  that  higher  pH  led  to  higher 
yields  and  preferential  formation  of  C-C  dimer. 
Raising  the  pH  from  8  to  11,  phenol  adsorption 
decreased  from  237  to  78  mg/  2  g  GAC;  however, 
the  yield  increased  from  6.3  to  15.0%.  Fulvic  acid 
extracted  from  soil  was  applied  onto  a  granular 
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activated  carbon  column  by  dissolving  it  in  the 
phenol  solution  at  two  different  concentrations,  7.8 
and  33.3  mg  C/L.  The  results  indicate  that  fulvic 
acid  has  two  significant  effects  on  the  phenol-GAC 
reaction.  At  high  concentrations,  fulvic  acid  inhib- 
its the  formation  of  all  products.  The  presence  of 
fulvic  acid  markedly  favored  C-O  coupling  rela- 
tive to  the  C-C  coupling.  (See  also  W89-07234) 
(Miller-PTT) 
W89-07408 


POTENTIAL  HEALTH  EFFECTS  OF  MERCU- 
RY IN  WATER  SUPPLY  WELLS, 

RMT,  Inc.,  Madison,  WI. 
R.  R.  Stanforth,  and  T.  R.  Stolzenburg. 
IN:   Preprints  of  Papers  Presented   at  the    194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1987.  p.   863-866,  8  ref. 

Descriptors:  *Water  supply,  *Mercury,  *Well 
water,  *Drinking  water,  Health  effects,  Methyl 
mercury,  Bioaccumulation,  Groundwater  pollu- 
tion. 

In  light  of  well-documented  cases  of  mercury  con- 
tamination in  surface  waters,  an  evaluation  was 
conducted  of  possible  human  health  effects  result- 
ing from  the  use  in  drinking  water  supply  of  equip- 
ment containing  elemental  mercury.  The  aquatic 
cycling   of  mercury    under   conditions   likely    to 
occur  in  groundwater  and  the  human  health  effects 
of  different  chemical  forms  of  mercury  were  inves- 
tigated. Methylmercury  in  water  becomes  concen- 
trated in  fish  and  shellfish,  and  human  poisoning 
appears   to   result   from   eating  the  contaminated 
food  rather  that  through  direct  intake  of  contami- 
nated water.  Since  oxygen  concentrations  in  well 
water  are  generally  low,  dissolved  mercury  tends 
to    remain    as   Hg(O)    rather   being   oxidized    to 
Hg(III),  However,  in  reoxygenated  groundwater 
or  in  surface  waters,  mercuric  ion  should  be  the 
predominant  form.  Elemental  mercury  is  also  oxi- 
dized by   chlorine,  so  in  drinking  water  that  is 
chlorinated  before  use,  mercury  should  be  in  the 
oxidized    form.    Elemental    mercury    may    reach 
levels  of  40  to  50  microg/L  at  the  bottom  of  the 
well,  if  a  leak  in  the  water  supply  well  equipment 
released  elemental  mercury  to  the  well.  Mercury 
introduced  to  the  well  water  in  the  elemental  state 
is  not  likely  to  be  oxidized  to  mercuric  mercury. 
Even  if  all  of  the  dissolved  mercury  were  oxidized, 
the  concentrations  in  the  well  water  would  be  far 
below  the  mercury  concentrations  of  1  to  100  mg/ 
L  used  in  the  experiments  with  natural  sediments 
during  which  methylation  was  observed.  Methyla- 
tion,  therefore,  is  extremely  unlikely  to  be  signifi- 
cant in  wells  because  of  the  low  bacterial  popula- 
tion and  the  low  dissolved  mercury  concentration. 
It  is  concluded  that  elemental  mercury  in  water 
supply  well  equipment  does  not  pose  a  threat  to 
human  health.  Because  of  low  mercury  concentra- 
tions and  unfavorable  conditions  for  methylation, 
the  methylation  of  inorganic  mercury  dissolved  in 
well   water   is  highly   unlikely.   Even   if  a  small 
amount  of  methylmercury  is  formed,  there  are  no 
fish  or  shellfish  present  to  concentrate  the  methyl- 
mercury to  the  point  at  which  it  would  be  a  threat 
to  human  health.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07409 


Center  for  Infectious  Diseases,  Atlanta,  GA.  Div. 

of  Bacterial  Diseases. 

G.  N.  Sanden,  B.  S.  Fields,  J.  M  Barbaree,  and  J. 

C  Feclcy 

Current  Microbiology  CUM1DD,  Vol.  18,  No.  1, 

p  61-65,  January  1989.  2  fig,  2  tab,  23  ref. 

Descriptors:  'Survival,  *Water  treatment,  'Sterili- 
zation, 'Pathogenic  bacteria,  'Legionella,  'Disin- 
fection, 'Potable  water,  Heat  treatment,  Drinking 
water,  Water  temperature. 

Sterilization  values  were  determined  for  Legion- 
ella pneumophila  in  chlorine-free,  chlorine- 
demand-free  water  at  elevated  temperatures.  These 
values  were  calculated  from  experimentally  deter- 
mined D  values  of  2500  min,  380  min,  13.93  min, 
0.74  min,  and  0.45  min  at  45  C,  50  C,  55  C,  60  C, 
and  66  C,  respectively.  D  values,  Z  value  and 
temperature  coefficient  do  not  indicate  unusual 
thermal  resistance.  Sterilization  values,  the  mini- 
mum time  required  to  eliminate  an  aquatic  popula- 
tion of  L.  pneumophila  at  a  given  test  temperature, 
indicate  that  temperatures  greater  than  about  65  C 
may  not  be  necessary  for  efficient  disinfection  of 
potable  quality  water.  These  values  and  monitor- 
ing of  time  and  temperature  parameters  can  help 
predict  the  efficacy  of  in  situ  heat  treatment  of 
potable  quality  waters  harboring  L.  pneumophila. 
(Author's  abstract) 
W89-07435 

INTRACELLULAR  MULTIPLICATION  OF  LE- 
GIONELLA PNEUMOPHILA  IN  AMOEBAE 
ISOLATED  FROM  HOSPITAL  HOT  WATER 
TANKS,  _4    _. 

Center  for  Infectious  Diseases,  Atlanta,  GA.  Div. 

of  Bacterial  Diseases. 

B.  S.  Fields,  G.  N.  Sanden,  J.  M.  Barbaree,  W.  E. 

Morrill,  and  R.  M.  Wadowsky. 

Current  Microbiology  CUMIDD,  Vol.  18,  No.  2, 

p   131-137,  February   1989.  4  fig,   1   tab,  25  ref. 

Descriptors:  'Legionella,  'Pathogenic  bacteria, 
•Potable  water,  'Culturing  techniques,  'Amebas, 
Heated  water,  Hospitals,  Domestic  water. 

Legionella  were  able  to  multiply  in  potable  water 
samples  obtained  from  investigations  of  nosocomial 
legionellosis.  Autochthonous  Legionella  multiplied 
in  three  of  14  hospital  water  samples  after  incuba- 
tion at  35  C  and  42  C.  All  three  samples  were  from 
hot  water  tanks.  Multiplication  did  not  occur  when 
a  selected  sample  was  filtered  through  a  0.45- 
micrometer  membrane  and  reinoculated  with  in- 
digenous Legionella.  We  isolated  both  Legionella 
pneumophila  and  one  or  more  species  of  free-living 
amoebae,  primarily  members  of  the  Hart-mannelh- 
dae,  from  each  of  these  hot  water  tank  samples. 
Amoebae  from  a  total  of  six  hot  water  tank  sam- 
ples were  used  for  cocultivation  studies  with  L. 
pneumophila.  All  amoebae  supported  multiplica- 
tion of  Legionella  in  coculture  at  35  C.  Four  of  six 
isolates  of  amoebae  supported  multiplication  of 
Legionella  at  42  C,  while  none  supported  multipli- 
cation at  45  C.  Gimenez  staining  and  electron 
microscopy  showed  that  Legionella  multiplied  in- 
tracellularly  in  amoebae.  Control  of  these  amoebae 
in  potable  water  may  prevent  colonization  and 
multiplication  of  Legionella  in  domestic  hot  water 
systems.  (Author's  abstract) 
W89-07436 
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W89-07456 


BIOAVAILABILITY    OF    ALUMINUM    FROM 
DRINKING  WATER, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07411 


CHLORINATED  DRINKING  WATER  XAD  ISO- 
LATES DO  NOT  AFFECT  THE  SISTER  CHRO- 
MATID EXCHANGE  FREQUENCY, 

Water  Quality  Control  Labs.,  Balma/.ujvaros 
(Hungary).  TRV  Suface  Water  Treatment  Plant. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-07414 


VIABILITY  OF  LEGIONELLA  PNEUMO- 
PHILA IN  CHLORINE-FREE  WATKR  AT  ELE- 
VATED TEMPERATURES, 


GUIDE  TO  THE  CONTROL  OF  WATER  QUAL- 
ITY DETERIORATION  IN  DISTRIBUTION 
SYSTEMS:  2.  DEVELOPMENT  OF  A  DISTRI- 
BUTION SYSTEM  MONITORING  PROTO- 
COL, 

Missouri  Univ. -Columbia.  Dept.  of  Civil  Engineer- 
ing. 

J  T  O'Connor,  S.  K.  Baneerji,  and  B.  J.  Brazos. 
Pubiic  Works  PUWOAH,  Vol.  120,  No.  1,  p  62-63, 
January  1989.  3  tab,  1  ref. 

Descriptors:  'Water  distribution,  'Impaired  water 
quality,  'Water  quality  control,  'Pollutant  identifi- 
cation, Monitoring,  Water  sampling,  Chemical 
analysis,  Chlorine,  Microorganisms,  Cohforms, 
Water  treatment  facilities,  Missouri. 

To  determine  which  parameters  were  routinely 
monitored  in  water-distribution  systems,  numerous 


DERIVATION  OF  OPERATING  PC 
FOR  SURFACE  WATER  SOURCES  IN  1 
WEST  WATER, 

For  primary  bibliographic  entry  see  Fi 
W89-07462 


DIGITAL  MAPPING  FOR  WATERMA 
TORBAY, 

B.  D.  Hooper,  and  A.  N.  Sinclair. 
Journal  of  the  Institution  of  Water  and  ! 
mental   Management,  Vol.  2,  No.  2,  p 
April  1988.  3  fig,  2  tab,  3  ref. 

Descriptors:   'Water  distribution,   *Wate 
'Subsurface  mapping,  Data  processing, 
tion  systems,  Data  storage  and  retrieval,  1 
lections,  Digitization,  Operating  policies, 
design,  Interagency  cooperation,  England. 

The  objective  of  a  study  conducted  jointl 
water  agencies  in  England  (South  We 
Authority-SWW-and  the  Water 
Centre)  was  to  develop  an  information  s; 
the  water-distribution  function,  based  c 
mapping.  Torbay,  which  lies  within  Dar 
of  SWW  and  covers  the  towns  of  Torqua 
ton,  and  Brixham,  was  chosen  for  the  1 
scope  of  the  system  included  a  database 
all  data  requirements  for  daily  operations 
network  planning.  The  existing  records 
sessed  to  be  only  50-75  per  cent  acci 
complete.  Due  to  the  state  of  these  recoi 
decided  that  the  only  viable  way  of  pi 
was  to  update  the  records  and  then  to  dig 
data  conversion  was  done  in  two  ways, 
ground'  (correct  location  of  the  utility's 
house,  with  the  assistance  of  temporary 
the  'background'  (base  maps)  externally  i 
tractors.  Besides  the  digital  mapping  syst< 
has  other  key  sources  of  data,  e.g.,  a  i 
works  reports  completed  by  supervisors 
job,  customer  complaints  records,  a  cus 
counts  system,  and  a  water-quality  arch 
ing  these  with  digital  mapping  could  be 
for  providing  an  integrated  informatio 
Overall,  digital  mapping  is  providing  tr> 
tion  on  which  the  future  integrated  lti 
system  for  SWW  could  be  based.  (Shu 
W89-07467 


METHODS    FOR    ANALYZING    PH 
WORKS, 

Technical   Univ.  of  Denmark,  Lyngoy 
Numerical  Analysis. 
H.  B.  Nielsen. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


of  Hydraulic  Engineering  JHEND8,  Vol. 
2.  p  139-157,  February  1989.  9  fig,  1  tab,  8 


lors:  'Network,  *Model  studies,  'Pipe- 
'lpes,  'Conveyance  structures,  Hydraulic 
Flow  discharge,  Network  design,  Mathe- 
squations. 

crning  equations  for  a  general  network  are 
up  and  then  reformulated  in  terms  of 
.  This  is  developed  to  show  that  the  choice 
I  for  the  flow  equations  is  essential  for  the 
■  of  the  iterative  method  used  to  solve  the 
It  is  shown  that  it  is  better  to  formulate 
equations  in  terms  of  pipe  discharges  than 
of  energy  heads.  The  behavior  of  some 
methods  is  compared  in  the  initial  phase 
ge  errors.  The  oscillation  in  the  linear 
nethod  (LTM),  when  the  iteration  gets 
the  solution,  is  mathematically  analyzed, 
ithod  offers  good  starting  values  for  a 
Raphson  iteration.  (Author's  abstract) 
■71 


U.   PUMP    OPERATION    IN    WATER 
BUTION, 

niv.  at  El  Paso.  Dept.  of  Civil  Engineer- 

•quin,  and  J.  Dowdy. 

of  Hydraulic  Engineering  JHEND8,  Vol. 
2,  p  158-168,  February  1989.  5  fig,  4  tab, 


ore:  "Optimization,  "Water  distribution, 
lie  systems,  'Hydraulic  machinery, 
g  plants,  'Pumps,  Pumping  head,  Water 
tent.  Utilities,  Cost  analysis,  Costs,  Eco- 
ficiency. 

water  in  distribution  systems  accounts  for 
art  of  the  budget  of  water  utility  depart- 
Tie  extent  of  savings  possible  from  selec- 
he  best  pump  or  pump  combination  in  a 
up  water  distribution  system  booster  sta- 
investigated.  Pump  curves  and  system 
"ves  were  generated  and  used  to  identify 
cost-effective  pump  combinations  for  var- 
1-flow  conditions.  The  procedures  utilized 
tudy  for  developing  pump  characteristic 
>ump  efficiency  curves,  and  system  head 
'ere  very  effective  and  should  be  readily 
:  to  other  booster  stations  and  distribution 
The  efficiencies  of  all  pumps  at  the  boost- 
i  under  investigation  decreased  from  their 
values,  but  the  decreases  in  some  pumps 
nsiderably  greater  than  in  others.  It  is 
hat  a  considerable  reduction  in  energy 
tion  is  possible  through  optimal  pump  se- 
This  study  revealed  that  a  reduction  of 
wild  be  readily  attainable,  resulting  in 
ost  savings  of  more  than  $32,000  per  year. 
inn-PTT) 
72 


RATURE  EFFECTS  ON  THE  LEACH- 
F  LEAD  FROM  UNPLASTICIZED 
1NYL  CHLORIDE)  PIPES, 

Univ   of  Singapore.  Dept.  of  Chemistry, 
ong,  L.  M.  Gan,  and  L.  L.  Koh. 
esearch  WATRAG,  Vol.  22,  No.   11,  p 
3,  November   1988.  9  fig,  4  tab,   16  ref. 

nrs:  'Water  pollution  sources,  'Pipes, 
Leaching,  'Plastics,  'Temperature  effects, 
chemical  properties,  Conveyance  struc- 
losphate,   Potable   water,   Heavy   metals. 

hing  of  lead  from  unplasticized  polyvinyl 
pipes  under  different  temperatures  and 
ed  extractants  was  studied.  The  extrac- 
d  were  tap  water,  sodium  hydrogen  car- 
ind  disodium  hydrogen  phosphate  solu- 
ie  results  show  that  for  tap  water  and 
lydrogen  carbonate  extractants,  increasing 
erature  generally  increases  the  leaching 
lead  The  reverse  was  observed  for  the 
*  exiractant.  The  study  also  shows  that 
■On  temperature  of  the  pipes  affects  the 
rale  of  lead  by  water.  Less  lead  is  leached 
W  extruded  at  higher  temperature.  (Au- 
stract) 
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ACCUMULATION  OF  NUTRIENTS  IN  THE 
SEDIMENTS  OF  MAALEH  HAKISHON  RE- 
CLAIMED EFFLUENTS  RESERVOIR, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-07499 


USE  OF  MICROCOMPUTERS  FOR  THE  MAN- 
AGEMENT OF  WATER  QUALITY  DATA, 

W.  M.  Grayman,  R.  M.  Males,  and  R.  M.  Clark. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
6,  p  1311-1316,  December  1988.  9  fig,  3  ref. 

Descriptors:  'Data  storage  and  retrieval,  'Data 
bases,  'Relational  data  bases,  'Computer  pro- 
grams, 'Water  quality,  'Water  treatment,  'Data 
collections,  Water  distribution,  Water  manage- 
ment, Mississippi  River,  Data  acquisition,  Monitor- 
ing, Data  interpretation. 

Information  on  raw  water  quality,  treatment  proc- 
ess removal  efficiency,  and  distribution  system 
monitoring  is  essential  to  the  proper  management 
and  operation  of  a  water  utility  system.  Microcom- 
puter hardware  and  software  systems  using  com- 
mercially available  data  base  management  systems 
(DBMS)  have  emerged  within  the  last  few  years  as 
an  effective  means  of  managing,  analyzing,  and 
displaying  water  quality  data.  Understanding  hard- 
ware, software,  and  training  requirements  is  essen- 
tial to  the  proper  use  of  these  systems.  Three  types 
of  data  base  design  are  common:  relational,  hierar- 
chical, and  network.  Only  the  relational  type  of 
data  base  architecture  is  widely  implemented  on 
microcomputer  DBMS.  Two  examples  of  the  ap- 
plication of  DBMS  to  water  utility  problems  are 
presented.  One  example  deals  with  collection  and 
analysis  of  data  concerning  the  water  quality  of  the 
Mississippi  River.  The  second  example  deals  with 
the  DBMS  as  a  means  of  analyzing  water  quality 
data  in  the  North  Penn  Water  Authority  (NPWA) 
distribution  system.  (Author's  abstract) 
W89-07563 


APPROACH  TO  THE  SUBJECTS  IN  THE 
TECHNICAL  REFORMATION  OF  WATER  PU- 
RIFICATION FACILITIES, 

Shanghai  Municipal  Waterworks  Co.  (China). 

R.  Y.  Soong. 

Aqua  AQUA  A  A,  No.  6,  p  296-299,  1988. 

Descriptors:  'Water  treatment,  'Water  quality, 
•Water  supply,  Water  demand,  Flocculation, 
Mixing,  Sedimentation,  Construction  costs,  Filtra- 
tion, Economic  aspects,  Project  planning,  Design 
criteria,  Water  treatment  facilities. 

New  theories,  new  techniques  and  new  technology 
often  make  the  technically  economic  states  of  the 
existing  water  purification  processes  and  facilities 
seem  irrational.  The  technical  reformation  of  puri- 
fication facilities,  by  using  less  investment  and 
faster  rates,  may  improve  the  technically  economic 
states  or  weak  links,  resulting  in  improved  water 
quality,  increased  output,  enhanced  safety  and  reli- 
ability, or  a  reduction  in  costs.  Several  topics  con- 
cerning the  technical  reformation  or  purification 
facilities  are  considered.  Before  a  project  of  techni- 
cal reformation  is  planned,  the  investigation  of  the 
existing  equipment  must  be  made  clear,  and  certain 
tests  should  be  carried  out  when  necessary.  When 
the  goals  of  technical  reformation  are  established, 
priority  should  be  given  to  the  consideration  of  the 
water  quality  and  the  safety  of  water  supply.  The 
existing  problems  of  the  other  goals  can  be  solved 
at  the  same  time  as  striving  for  attaining  the  main 
goals.  The  plan  and  its  contents  of  a  technical 
reformation  should  be  analyzed  according  to  local 
conditions,  such  as  the  air  temperature,  the  condi- 
tions of  material  supply,  the  land  occupied,  and  the 
technical  strength  and  managing  ability  of  the  fa- 
cility. (Geiger-PTT) 
W 89-07 566 


STUDY  OF  THE  RADIOACTIVE  CONTENTS 
IN  BARCELONA'S  WATER  SUPPLY  DURING 


1986  (ETUDE  DES  CONTENUS  RADIOACTIFS 
DES  EAUX  D'APPROVISIONNEMENT  DE 
BARCELONA  PENDANT  L'ANNEE  1986), 

Universidad    Politecnica   de   Cataluna,    Barcelona 

(Spain).  Inst,  de  Tecnicas  Energeticas. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07567 


TURBIDITY  REMOVAL  EFFICIENCY  OF  CIR- 
CULAR SECONDARY  SEDIMENTATION 
TANK  FOR  TREATING  TIGRIS  RIVER 
WATER, 

Scientific  Research  Council,  Baghdad  (Iraq). 

M.  Y.  Al-Ani,  and  M.  F.  Al-Baldawi. 

Aqua  AQUAAA,  No.  6,  p  306-312,  1988.  8  fig,  19 

ref. 

Descriptors:  'Water  treatment,  'Turbidity,  'Sedi- 
mentation, 'Clarification,  'Sedimentation  basins, 
'Iraq,  Separation  techniques,  Hydraulic  loading, 
Pilot  plants,  Tigris  River,  Water  treatment,  Per- 
formance evaluation. 

A  secondary  circular  sedimentation  tank,  of  113  cu 
m  in  volume,  which  is  part  of  a  conventional  rapid 
rate  pilot  plant,  has  been  used  for  tests.  Turbidity 
samples  were  taken  from  taps  at  the  wall  and  by 
siphoning  at  different  points  from  the  sedimenta- 
tion tank,  for  different  flow  rates  of  downflow  and 
upflow  feeding.  Results  showed  that  turbidity  re- 
moval is  directly  proportional  to  height  and  influ- 
ent turbidity  and  inversely  proportional  to  hydrau- 
lic loading  rate.  Turbidity  removal  percentage  dis- 
tribution was  recorded  and  contour  lines  were 
drawn.  Removal  turbidity  and  influent  turbidity 
showed  a  linear  relationship,  for  the  prediction  of 
turbidity  removal  efficiency  of  the  sedimentation 
tank.  (Author's  abstract) 
W89-07568 


REMOVAL  OF  MANGANESE  FROM  WATER 
IN  FLUIDIZED  BED, 

Vysoka   Skola   Chemicko-Technologicka,    Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

V.  Janda,  and  L.  Benesova. 

Aqua  AQUAAA,  No.  6,  p  313-315,  1988.  4  fig,  2 

tab,  4  ref. 

Descriptors:  'Manganese,  'Water  treatment,  *Flu- 
idized  bed  process,  'Fluidized  beds,  Oxidation, 
Humic  acids,  Raw  water,  Pilot  plants,  Separation 
techniques,  Heavy  metals. 

The  removal  of  manganese  from  raw  water  in  a 
fluidized  bed  was  investigated  in  laboratory  and 
pilot  plant  experiments.  In  the  fluidized  bed,  not 
only  manganese  was  oxidized,  but  manganese 
oxides  formed  were  separated  and  deposited,  as  a 
compact  layer,  on  the  surface  of  fluidized  bed 
grains.  When  the  dose  of  KMn04  used  as  the 
oxidation  agent  was  optimal  (0.8  to  1.2  mg  of 
KMn04/mg  Mn),  the  efficiency  of  manganese  cap- 
ture approached  100%.  The  increase  in  the  volume 
and  weight  of  the  fluidized  bed  grains  was  low 
with  regard  to  manganese  concentrations  common- 
ly occurring  in  water,  so  that  the  fluidized-bed 
reactor  parameters  were  affected  little  by  the 
oxides  captured  with  time.  The  removal  process 
was  also  effective  in  the  presence  of  humic  sub- 
stances in  raw  water.  (Geiger-PTT) 
W89-07569 


POLYALUMINUM  CHLORIDE  AS  AN  ALTER- 
NATIVE TO  ALUM  COAGULATION -A  CASE 
STUDY, 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan,  and  C.  H.  Wimmer. 
Aqua  AQUAAA,  No.  6,  p  316-321,  1988.  16  fig,  1 
tab,  10  ref. 

Descriptors:  'Coagulation,  *Alum,  'Polyalu- 
minum  chloride,  'Water  treatment,  Turbidity,  Al- 
kalinity, Hydrogen  ion  concentration,  Polymers, 
Cost  analysis,  Case  studies. 

The  potential  of  replacing  alum  with  polyalu- 
minum  chloride  (PAC)  as  a  coagulant  at  the  Buffa- 
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ti- 


ki I'ound  Water  Treatment  Plant  was  investigated. 
The  results  of  tests  indicated  that  PAC  coagulation 
could  replace  alum  at  the  treatment  plant  using 
approximately  one-third  the  dose  normally  re- 
quired with  alum.  PAC  consistently  removed  20% 
more  turbidity  than  alum  over  a  wide  range  of 
water  temperatures  at  one-third  to  two-thirds  the 
dose.  Because  PAC  is  less  acidic  than  alum,  finan- 
cial savings  in  pH  correction  could  be  expected  as 
was  illustrated  by  the  higher  pH  and  alkalinity  of 
the  supernatant  when  PAC  is  used.  The  use  of  a 
polymer  additive  presently  used  at  the  plant  was 
not  required  with  PAC.  Although  PAC  was 
shown  to  be  an  effective  coagulant  for  the  removal 
of  turbidity  of  Buffalo  Pound  water,  the  cost  of 
using  PAC  at  the  present  time  would  be  2.5  to  3 
times  the  cost  of  alum  coagulation.  A  switch  to 
PAC  coagulation  at  the  Buffalo  Pound  Water 
Treatment  Plant  is  not  economically  attractive  at 
present.  (Author's  abstract) 
W89-07570 


INTEGRAL  WATER  TREATMENT  PLANT 
DESIGN:  OPTIMIZATION  OF  DESIGN  PA- 
RAMETERS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Vigneswaran,  and  T.  Rudeelert. 

Aqua  AQUAAA,  No.  6,  p  322-327,  1988.  4  fig,  6 

tab,  12  ref. 

Descriptors:  Thailand,  *Model  studies,  ♦Optimi- 
zation, *Water  treatment  facilities,  *Design  crite- 
ria, Operating  costs,  Maintenance  costs,  Capital 
costs,  Mathematical  models,  Flocculation,  Sedi- 
mentation, Filtration,  Water  treatment,  Cost  analy- 


A  computer  program  was  developed  to  study  the 
integral  plant  design  in  a  techno-economic  manner 
with  respect  to  operating  parameters  of  each  unit 
operation  of  a  water  treatment  plant.  The  study 
consisted  of  a  technical  evaluation  of  individual 
unit  operation  using  the  following  mathematical 
models  to  predict  the  performance  of  flocculation, 
sedimentation,  and  filtration,  respectively:  the 
Boadway's  Flocculation  Model  with  modification, 
the  Simple  Class- 1  Settling  Model,  and  the 
O'Melia-Ali's  Filtration  Model  with  modification. 
In  addition,  cost  functions  were  formulated  for 
capital,  operational,  and  maintenance  costs  for 
each  unit  operation  in  the  water  treatment  plant 
using  the  data  from  37  plants  in  Thailand.  The 
technical  performance  and  cost  of  the  whole  water 
treatment  plant  was  simulated  to  select  the  opti- 
mum design  parameters  which  satisfy  the  effluent 
standard  at  minimum  total  investment  costs.  How- 
ever, the  models  describing  the  performance  of 
flocculation,  sedimentation  and  filtration  are  based 
on  some  assumptions  which  may  not  be  fully  satis- 
factory in  practical  cases.  (Author's  abstract) 
W89-07571 


SELECTION  OF  THE  SIZE  AND  DEPTH  OF 
DUAL  MEDIA  FILTERS  IN  TREATING  TIGRIS 
RIVER  WATER, 

Scientific  Research  Council,  Baghdad  (Iraq). 
M.  Y.  Al-Ani,  M.  A.  Al-Layla,  and  S.  M.  Al-Rawi. 
Aqua  AQUAAA,  No.  6,  p  328-337,  1988.  9  fig,  11 
tab,  1 1  ref. 

Descriptors:  "Filter  media,  *Water  treatment,  "Fil- 
tration, "Turbidity,  "Sand  filters,  Iraq,  Clarifica- 
tion, Drinking  water,  Water  treatment,  Particle 
size,  Pilot  plants,  Coal,  Tigris  River. 

Pilot  plant  studies  on  rapid  rate  filters  have  shown 
that  when  a  dual  media  filter  consisting  of  40  cm  of 
0.69  mm  sand  and  20  cm  of  0.91  mm  anthracite  was 
used,  removal  of  turbidity  was  greater  than  90%. 
I  he  length  of  the  run  was  over  83  hours.  The  filter 
influent  turbidity  after  sedimentation  was  as  much 
as  16  ntu,  and  effluent  turbidity  was  less  than  5  ntu. 
Filtration  rales  of  8.88  m/hr  were  used  for  the  dual 
filler,  which  was  1.7  times  the  rate  used  for  the 
sand  media  filter.  Higher  rates  (above  8.88  m/hr 
caused  deterioration  in  the  resulting  effluent,  in- 
creased headlOM  development,  and  shorter  filter 
runs  Ikadloss  build-up  across  the  filter  increased 
at  the  early  stages  of  the  filtration  process,  then 
more   rapidly   in   subsequent   periods.   Contrary   to 


rapid  sand  filters,  dual  media  filters  show  maxi- 
mum turbidity  removal  at  some  sand  size  larger 
than  the  smallest  one  used.  Dual  media  filters  with 
fine  grains  may  undergo  intermixing  between  adja- 
cent layers.  This  action  improves  filter  perform- 
ance but  shortens  the  length  of  the  run.  Increasing 
the  anthracite  depth  beyond  20  cm  leads  to  little 
improvement  in  filter  performance.  Dual  filters 
using  40  cm  of  0.46  mm  sand  and  20  cm  of  0.91 
mm  anthracite  could  be  used  as  an  alternative  for 
the  superior  filter.  Its  relatively  shorter  run  time 
might  be  offset  by  the  gain  provided  in  sand  costs. 
(Geiger-PTT) 
W89-07572 


COPRODUCED  GROUND  WATER  TREAT- 
MENT AND  DISPOSAL  OPTIONS  DURING 
HYDROCARBON  RECOVERY  OPERATIONS, 

For   primary   bibliographic   entry   see   Field   5G. 

W89-07574 


IN  SITU  MEASUREMENT  AND  NUMERICAL 
SIMULATION  OF  OXYGEN  LIMITED  BIO- 
TRANSFORMATION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-07575 


GROUND  WATER  REMEDIATION  USING  AN 
EXTRACTION,  TREATMENT,  AND  RE- 
CHARGE SYSTEM, 

PRC  Environmental  Management,  Inc.,  Chicago, 

IL. 

For  primary  bibliographic   entry  see   Field   5G. 

W89-07576 


REMEDIATION  OF  CONTAMINATED 
GROUND  WATER  USING  BIOLOGICAL 
TECHNIQUES, 

O.H.  Materials  Corp.,  Findlay,  OH. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-07578 


VOLUME  DETERMINATION  AND  RECOVER- 
ABILITY  OF  FREE  HYDROCARBON, 

Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-07579 


IN  SITU  BIORECLAMATION:  A  COST-EFFEC- 
TIVE TECHNOLOGY  TO  REMEDIATE  SUB- 
SURFACE ORGANIC  CONTAMINATION, 

Groundwater  Technology,  Inc.,  Concord,  CA. 
For  primary   bibliographic   entry   see   Field   5G. 

W89-07580 


PRACTICAL  APPROACH  TO  SHALLOW  PE- 
TROLEUM HYDROCARBON  RECOVERY, 

Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-07581 


ADSORPTION  ON  ACTIVATED  CARBON  OF 
P-NITROPHENOL  FROM  AQUEOUS  SOLU- 
TION, 

Technical  Univ.  of  Lodz  (Poland).  Inst,  of  Chemi- 
cal Engineering. 
A.  Wolborska. 

Water  Research  WATRAG,  Vol.  23,  No.  1,  p  85- 
91,  January  1989.  2  fig,  2  tab,  14  ref,  append. 
Research  Programme  RP.I-08  (Poland). 

Descriptors:  "Wastewater  treatment,  "Water  treat- 
ment, "Activated  carbon.  "Nitrophenol,  "Adsorp- 
tion, Mathematical  analysis,  Fixed-bed  adsorption. 
Breakthrough  curve,  Errors. 

A  method  of  fixed-bed  adsorption  of  activated 
carbon  was  used  in  the  removal  of  p-nitrophenol 
from  water.  The  range  of  low  concentrations  of  a 
break-through  curve  has  been  analyzed.  On  the 
basis  of  a  three-stage  model  of  the  process,  the 
equations  describing  the  initial  stage  of  the  adsorp- 
tion dynamics  and  concentration  distribution  in  the 


bed  at  low  concentrations  of  the  break-tin 
curve  have  been  derived  The  equations  wert 
to  determine  the  effective  kinetic  coefficient  a 
evaluate  the  effect  of  axial  diffusion  on  the  pi 
kinetics.  A  method  for  determination  of  the 
for  protective  action  of  the  adsorbent  la] 
proposed.  For  low  break-through  concentra 
the  calculation  of  protective  time  of  the  adsc 
layer  operation  directly  from  equilibrium 
leads  to  significant  errors  and  there  is  no  the 
cal  basis  for  introducing  possible  corrections 
calculation  of  this  time  on  the  basis  of  mass  tn 
coefficient  in  the  liquid  phase  has  a  10% 
which  allows  the  operating  time  of  the  bed 
evaluated  precisely.  (Rochester-PTT) 
W89-07643 


ODOROUS  COMPOUNDS  ASSOCL 
WITH  ALGAL  BLOOMS  IN  SOUTH  AUS 
LIAN  WATERS, 

Australian  Centre  for  Water  Treatment  and  ' 
Quality  Research,  Salisbury  (Australia). 
For  primary  bibliographic  entry  see  Field  5A 

W89-07646 


TRY  RUNNING  PIGS  THROUGH  1 
LINES, 

Professional  Piping  Services,  Inc.,  Land  CI 

FL. 

R.  M.  Cimbors. 

Water  Engineering  and  Management  WEN 

Vol.  136,  No.  1,  p  28-31,  January  1989. 

Descriptors:  "Maintenance,  "Pipe  cle 
"Water  distribution,  Obstructions  to  flow,  i 
ing,  Debris  removal. 

Severe  problems  can  develop  in  water  distri 
systems  as  a  result  of  adhering  mineral  de 
accumulative  deposits  (e.g.,  sand,  silt,  efflue 
similar  materials),  obstructional  material  (e.g. 
bottles,  construction  detritus,  and  tools),  am 
taminated  items  such  as  oily  rags.  Reduct 
flow  capacity  decreases  performance  of  the ! 
and  increases  operation  and  maintenance 
The  solution  to  dirt  in  piping  systems  is  cle 
The  poly  pig  represents  an  effective  me 
cleaning  pipe  systems.  It  is  available  in  a 
variety  of  densities,  coatings,  and  configur 
which  allow  its  cleaning  capabilities  to  be  m 
to  the  characteristics  of  the  inline  material 
removed.  Once  inserted,  it  travels  throuf 
piping  system  as  an  independent  unit,  usua 
quiring  only  the  motivation  provided  by  the 
ing  flow  and  pressure  in  the  system.  Frequen 
pig  works  with  substantially  less  than  normi 
and  pressure,  and  can  be  directed  to  take  an 
within  the  system  simply  by  controlling  the 
At  an  average  inline  velocity  of  3  ft/sec,  a  f 
travel  through  and  exit  from  a  mile  of  pi[ 
approximately  30  min.  A  size  reduction  cap 
(up  to  65%  of  its  cross-sectional  area)  m; 
possible  for  the  pig  to  pass  through  pipe  fitti 
valves.  The  pigging  operation  requires  th 
system  be  temporarily  shut  off  in  the  area 
cleaned.  Valves  are  operated  and  other 
components  automatically  'put  through 
paces'  as  part  of  the  cleaning  activity.  (Roc 
PTT) 
W89-07655 


DON'T  JUST  PREACH  PREVENTIVE  I 
TENANCE,  PRACTICE  IT, 

Franzoy,  Corey  Engineers  and  Architects, 

nix,  AZ. 

T.  Weissert. 

Water  Engineering  and  Management  WE!* 

Vol.  136,  No.  1.  p  32-35,  January  1989. 

Descriptors:  "Operating  policies,  "Water  d 
tion.  "Wastewater  collection,  "Mamtt 
Public  participation.  Education,  Managemen 
ning,  Storm  drains. 

Failures  in  water  distribution  or  wastewater 
tion  systems  can  cause  severe  distress  to  cus 
and  others,  and  can  lead  to  lawsuits  against 
providers  or  municipalities.  Preventive  t 
nance  plans  often  exist,  but  are  not  followed 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration— Group  5F 


Manpower  and  funds  Hie  elements  of  a 
ve  maintenance  program  for  water  clistri- 
yvti'in  include  wells,  water  storage  tanks, 
pumps,  valve  (including  exercise),  fire  hv- 
ivater  meters,  and  water  lines  (corrosion 
ng)  A  public  education  program  also 
ve  included.  In  a  wastewater  system,  the 
n  maintenance  program  should  be  direct- 
anholes  and  sewers  and  the  storm  drain 
\  public  education  program  is  desirable  to 
>port  for  this  effort.  Each  municipality  or 
orks  department  should  implement  a  well- 
out  preventive  maintenance  program, 
inventory  of  specific  components  of  the 
rost  estimates  and  financing,  and  a  sched- 
budget  for  long-term  maintenance  and 
g.  (Rochester-PTT) 
56 


5TIMATES  FOR  GAC  TREATMENT 
IS, 

nental    Protection    Agency,    Cincinnati, 

iking  Water  Research  Div. 

ims.  and  R.  M.  Clark. 

)f  the  American  Water  Works  Association 

l5.  Vol.  81,  No.  1,  p  35-42,  January  1989. 

ib,  8  ref. 

ars:  'Drinking  water,  *Water  treatment, 
wi  carbon,  *Cost  analysis,  'Estimated 
.stimating  equations,  Estimating,  Adsorp- 
tact  beds,  Organic  chemicals. 

s  of  several  drinking  water  systems  that 
:rable  to  contamination  by  synthetic  and 
>rganic  chemicals  have  shown  interest  in 
g  existing  treatment  plants  to  include 
activated  carbon  (GAC)  adsorption.  An 
t  consideration  in  the  evaluation  of  GAC 
I  alternatives  is  the  examination  of  cost 
["his  article  presents  preliminary  cost  esti- 
r  various  applications  over  a  range  of 
zes  and  carbon  bed  lives.  Costs  related  to 
adsorbers  using  steel  pressure  and  con- 
vity  contactors  are  examined,  as  well  as 
iciated  with  fluid-bed,  infrared,  and  multi- 
activation  technologies.  Several  variables 
meters  are  important  in  affecting  costs: 
stem,  carbon  exhaustion  frequency,  empty 
act  time  (EBCT),  choice  of  adsorption 
ivation  technologies,  interest  rate  and  life 
f,  carbon  loss  rate,  and  GAC  purchase 
:  sensitivity  of  GAC  treatment  costs  to 
>  in  these  factors  can  be  studied  by  using 
estimating  equations  and  graphs  presented 
icle.  The  evaluation  of  choices  among  on- 
off-site  reactivation  and  virgin  GAC  re- 
t  is  important  because  the  reactivation  or 
ent  cost  may  represent  up  to  more  than  50 
)f  the  total  cost  of  the  GAC  treatment 
/erNooy-PTT) 
X) 


IED  ALUMINA  FOR  REMOVING  DIS- 

l  ORGANIC  COMPOUNDS, 

e  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 

3ten,  V.  L.  Snoeyink,  J.  Mallevialle,  and 

ger. 

f  the  American  Water  Works  Association 

5,  Vol.  81,  No.  1,  p  53-60,  January  1989. 

b,  38  ref. 

>rs:  'Alumina,  'Dissolved  solids,  'Water 

•Activated      carbon,      'Adsorption, 

ter  oxidation,  Organic  compounds,  Phen- 


>n  of  natural  organic  matter  on  activated 
AA)  improved  when  the  organic  matter 
xidized  with  either  ozone  or  hydrogen 
The  alumina  was  effectively  regenerated 
boratory  with  0.1  percent  (or  greater) 
lutions.  i.e.,  more  than  .0008  mol  NaOH/ 
ie  spent  regenerant  could  be  reused  sever- 
to  reduce  the  quantity  of  process  waste, 
of  AA  before  granular  activated  carbon 
combined  with  in  situ  regeneration  of  the 
hed  in  an  80  percent  higher  capacity  of 
an  organic  micropollutant,  2.4-dichloro- 
resumably  there  was  reduced  competition 


for  adsorption  sites  in  the  GAC  because  the  dich- 
lorophenol  was  not  adsorbed  by  the  AA.  Pilot  tests 
of  AA  adsorbers  in  parallel  with  GAC  adsorbers 
showed  that  GAC  had  a  higher  capacity  and  could 
adsorb  a  larger  percentage  of  natural  organics  than 
AA,  that  AA  did  not  adsorb  the  semivolatile  or- 
ganics (analyzable  by  gas  chromatography-mass 
spectroscopy)  in  a  surface  water,  and  that  preozon- 
ation  improved  removal  by  AA  and  GAC.  The 
GAC's  capacity  increased  about  20-27  percent 
when  receiving  the  ozonated  water,  probably  be- 
cause of  the  increase  in  biodegradability  of  the 
organics  as  result  of  the  preoxidation.  (Author's 
abstract) 
W89-07692 


ACID-BASE  REACTIONS  IN  GAS  TRANSFER: 
A  MATHEMATICAL  APPROACH, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
K.  J.  Howe,  and  D.  F.  Lawler. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  1,  p  35-42,  January  1989 
6  fig,  1  tab,  18  ref. 

Descriptors:  'Chemical  reactions,  'Gas  transfer, 
♦Mathematical  models,  'Water  treatment,  'Kinet- 
ics, 'Hydrogen  ion  concentration,  Model  testing, 
Adsorption,  Carbon  dioxide,  Water  pollution  treat- 
ment, Hydrogen  sulfide. 

Acid-base  reactions  occur  simultaneously  with  gas 
transfer  reactions  in  several  common  applications 
in  water  and  wastewater  treatment.  A  simple  meth- 
odology to  account  quantitatively  for  the  effects  of 
the  acid-base  reactions  on  the  gas  transfer  rate  was 
developed,  checked  by  comparison  with  laborato- 
ry data,  and  applied  to  an  actual  drinking  water 
problem  situation.  Equations  for  application  to  a 
variety  of  gas-liquid  contacting  reactors  are  given. 
The  rate  of  gas  adsorption  or  stripping  was  shown 
to  be  drastically  influenced  by  pH  in  applicable 
cases.  Laboratory  results  for  stripping  of  carbon 
dioxide  in  batch  reactors  and  continuous-flow 
countercurrent  packed  towers  compared  excellent- 
ly with  the  theory.  The  theory  was  applied  to  a 
full-scale  operating  system  in  which  hydrogen  sul- 
fide is  stripped  from  a  groundwater  drinking  water 
supply.  Inadequate  hydrogen  sulfide  (H2S)  strip- 
ping was  obtained  in  packed  towers.  To  adequate- 
ly model  the  existing  conditions,  stripping  of  both 
C02  and  H2S  and  oxidation  of  H2S  were  included. 
A  mathematical  (computer)  model  incorporating 
all  their  processes  was  developed,  calibrated,  and 
used  to  recommend  changes  to  plant  personnel. 
Reduction  of  the  influent  pH  was  recommended  to 
improve  the  stripping  of  the  hydrogen  sulfide. 
(Author's  abstract) 
W89-07693 


DESIGNING  FIXED-BED  ADSORBERS  TO 
REMOVE  MIXTURES  OF  ORGANICS, 

Michigan  Technological  Univ.,  Houghton.  Center 

for  Waste  Management  Programs. 

D.  W.  Hand,  J.  C.  Crittenden,  H.  Arora,  J.  M. 

Miller,  and  B.  W.  Lykins. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  1,  p  67-77,  January  1989. 

18  fig,  4  tab,  21  ref.  NSF  Grant  CEE-8300213  and 

EPA  Cooperative  Agreement  CR81 150-01-0. 

Descriptors:  'Adsorption,  'Organic  compounds, 
'Water  treatment,  'Activated  carbon,  'Water 
treatment  facilities,  Pilot  plants,  Groundwater, 
Chlorinated  hydrocarbons. 

In  1981,  the  city  of  Wausau,  WI  discovered  that 
one  of  its  wells  was  contaminated  with  volatile  and 
synthetic  organic  chemicals.  As  a  result,  a  liquid- 
phase  granular  activated  carbon  (GAC)  pilot  plant 
and  a  full-scale  GAC  adsorber  were  designed, 
built,  and  operated  in  order  to  evaluate  their  per- 
formance for  treating  the  contaminated  ground- 
water. Several  empty  bed  contact  times  (EBCTs) 
ranging  from  1  to  30  min  were  used  during  the 
pilot-plant  study,  and  a  simple  method  for  evaluat- 
ing the  GAC  use  rate  as  a  function  of  EBCT  was 
developed  and  demonstrated  for  dichloroethene 
and  trichloroethene  (TCE).  Pilot-plant  data  were 
compared  with  the  pore  surface  diffusion  model, 
which  considers  external  and  internal  mass  transfer 
mechanisms  of  pore  and  surface  diffusion.  Natural 


organic  matter  in  the  water  was  found  to  decrease 
GAC  capacity  and  kinetics.  (Author's  abstract) 
W89-07694 


IDENTIFYING  EFFICIENT  PUMP  COMBINA- 
TIONS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

L.  E.  Ormsbee,  and  T.  M.  Walski. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  1,  p  30-34,  January  1989. 
4  fig,  6  ref. 

Descriptors:  'Pumping,  'Static  head,  'Pumping 
plants,  'Electric  power  costs,  'Graphical  methods, 
'Cost  analysis,  Pumping  head,  Water  management, 
Optimization. 

Water  supply  pumps  can  account  for  a  great  deal 
of  the  energy  consumed  by  municipalities.  Signifi- 
cant reductions  in  energy  consumption  and  costs 
can  be  obtained  by  identifying  and  using  the  most 
efficient  pump  combination  for  a  given  situation.  A 
procedure  for  identifying  such  a  combination  is 
presented  in  this  article.  Most  pump  stations  in- 
clude multiple  pumps  in  order  to  provide  reliability 
and  flexibility  as  well  as  to  ensure  efficient  oper- 
ation. In  order  to  identify  which  combination  of 
pumps  is  most  efficient  for  a  given  flow  rate,  the 
composite  characteristic  curves  for  each  combina- 
tion of  pumps  must  be  superimposed  on  the  system 
head  curve  for  a  given  set  of  conditions,  e.g.,  tank 
levels  and  water  usage.  The  intersection  of  these 
two  curves  will  indicate  the  combined  operating 
point  (head  and  combined  flow)  for  the  particular 
combination  of  pumps  and  system  conditions.  A 
utility  should  routinely  check  pump  combinations 
to  identify  inefficient  combinations  that  operators 
should  avoid.  The  best  pump  combination  depends 
not  only  on  the  pumps  themselves  but  on  the 
conditions  that  exist  at  the  time  the  decision  is 
made.  (VerNooy-PTT) 
W89-07695 


AIR-STRIPPING  MASS  TRANSFER  CORRE- 
LATIONS FOR  VOLATILE  ORGANICS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

P.  Lamarche,  and  R.  L.  Droste. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  1,  p  78-89,  January  1989. 
8  fig,  8  tab,  33  ref. 

Descriptors:  'Air  stripping,  'Mass  transfer, 
'Model  testing,  'Water  treatment,  'Organic  com- 
pounds, Volatility,  Packed  towers,  Landfills, 
Canada. 

Because  of  increasing  demand  for  water,  water 
sources  contaminated  with  organics  must  be  used. 
Air  stripping  is  a  promising  method  for  removing 
volatile  organic  contaminants  from  water  and 
packed  towers  achieve  air  stripping  at  relatively 
low  cost.  Experiments  were  conducted  on  the 
packed-column  air  stripping  of  six  volatile  organic 
compounds  found  in  groundwater  migrating  from 
a  landfill  site  in  Gloucester,  Ontario,  Canada.  Mass 
transfer  rate  constants  determined  experimentally, 
at  column  loading  rates  typical  of  full-scale  appli- 
cation, were  compared  with  rate  constants  predict- 
ed by  three  correlation  models.  These  models 
varied  in  their  predictive  capability.  One  model  did 
give  reasonable  predictions  for  saddles-a  packing 
material  for  which  the  model  had  not  been  initially 
derived.  (Author's  abstract) 
W89-07696 


ASHLAND  OIL  SPILL:   A   STATE  OF  ENVI- 
RONMENTAL PERSPECTIVE, 

Pennsylvania  Dept.  of  Environmental  Resources, 

Harrisburg. 

For  primary  bibliographic  entry  see  Field  5C. 
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BORROWING    TOMORROW'S    TREATMENT 
TECHNOLOGIES  TODAY, 

Whitman  and  Howard,  Inc.,  Wellesley,  MA. 
L.  J.  MacKoul. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 
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Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  102,  No.  4,  p  230-235, 
December  1988. 

Descriptors:  *Municipal  water,  *Water  treatment, 
'Technology  transfer,  "Technology,  Membrane 
processes,  Data  storage  and  retrieval,  Monitoring. 

New  regulatory  requirements  i.e.,  treatment  re- 
quirements, lower  maximum  contaminant  levels, 
and  new  contaminants  of  concern;  increasing  num- 
bers of  contaminated  water  supplies;  and  growing 
pubic  concern  over  potable  water  quality  are  chal- 
lenging the  municipal  water  sector  to  redefine  its 
current  treatment  technologies  and  operational 
strategies.  Less  than  a  decade  ago,  the  industrial 
water  sector  was  confronted  with  a  similar  chal- 
lenging situation:  the  production  of  ultra  pure 
water  with  allowable  contaminant  levels  in  the  low 
parts  per  billion  (ppb)  and  parts  per  trillion  (ppt) 
range.  In  response  to  this  situation,  the  industrial 
sector  advanced  existing  treatment  technologies 
and  developed  new  operational  strategies.  Several 
of  these  technologies,  such  as  membrane  technol- 
ogies, package  systems,  and  mobile  treatment  sys- 
tems, and  their  possible  applications  are  discussed. 
Chemistry  monitoring  and  data  management  sys- 
tems, operator  training  and  recognition,  and  con- 
tracting water  system  operations  are  some  of  the 
new  operational  strategies  that  might  be  used  by 
the  municipal  sector  to  meet  tomorrow's  chal- 
lenges. (Author's  abstract) 
W89-07700 


ACCELERATING  RATE  OF  DIFFICULTY  OF 
EXPANSION  TO  MEET  SAN  FRANCISCO'S 
WATER  DEMANDS, 

San  Francisco  Water  Dept.,  Millbrea,  CA. 
E.  L.  Fonseca. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  102,  No.  4,  p  246-248, 
December  1988. 

Descriptors:  'Water  supply  development,  *San 
Francisco,  'Water  demand,  'Municipal  water, 
•Project  planning,  Water  conveyance,  Water 
rights,  Environmental  policy,  Urban  planning, 
Suburban  areas. 

The  San  Francisco  Water  Supply  system  is  region- 
al, and  the  suburban  area  represents  most  of  the 
past  growth.  The  system  now  serves  two  million 
people,  two-thirds  residing  outside  San  Francisco 
in  the  suburban  service  area  of  500  square  miles 
which  is  ten  times  the  area  of  San  Francisco. 
Consumption  has  risen  to  the  point  where  the 
fourth  and  final  increment  is  needed  on  Hetch 
Hetchy  Aqueduct.  Obstacles  to  its  realization  are 
many  and  growing.  They  include  organizations 
desiring  to  restrict  growth,  reserve  water  for  in- 
stream  uses  on  the  Tuolumne  River,  release  to  the 
Delta  and  San  Francisco  Bay,  etc.  History  of  the 
system  development  has  shown  increasing  difficul- 
ty in  construction  of  new  facilities.  This  has  accel- 
erated and  expanded  so  greatly  in  recent  years  the 
costs  have  skyrocketed,  time  schedules  are  ex- 
tended and  quality  of  desired  end-product  is  com- 
promised. This  is  an  illustration  of  what  one  water 
utility  faces  in  its  continuing  efforts  to  fulfill  its 
responsibilities  to  maintain  an  adequate  and  safe 
water  supply  for  its  people.  (VerNooy-PTT) 
W89-07702 

REVENUE  ANALYSIS  OF  A  WATER  METER 
SYSTEM, 

Neptune  Water  Meter  Co.,  Hingham,  MA. 
C.  Culpin. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  102,  No.  4,  p  249-253, 
December  1988. 

Descriptors:  'Water  metering,  'Economic  evalua- 
tion, 'Water  rates,  'Income,  Water  conveyance, 
Economic  aspects. 

Providing  a  safe  and  potable  drinking  water  supply 
is  a  business.  Two  of  the  crucial  pieces  of  informa- 
tion that  every  business  must  be  aware  of  are  costs 
(expenses)  and  income  (revenue).  This  is  true 
whether  a  water  system  is  structured  to  produce  a 
profit    for    investors,    whether    it    is   organized    to 


operate  on  a  break  even  non-profit  basis  or  wheth- 
er it  is  organized  to  provide  a  service  which  is 
subsidized  to  some  extent  by  other  revenues  gener- 
ated by  a  governmental  body.  The  need  for  a 
revenue  analysis  of  the  water  system  is  presented 
particularly  as  it  applies  to  metering  and  rate  set- 
ting activities.  Conditions  and  revenue  loss,  and 
revenue  analysis  are  examined.  Information  about 
several  of  the  newest  types  of  water  meters  is  also 
presented.  (Author's  abstract) 
W89-07703 


LEVELS  OF  SOME  IMPORTANT  ELEMENTS 
IN  DRINKING  WATER  OF  BAGHDAD  CITY, 

Biological  Research  Center,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  5B. 
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GEOGRAPHICAL  RELATION  BETWEEN  ALZ- 
HEIMER'S DISEASE  AND  ALUMINIUM  IN 
DRINKING  WATER, 

Southampton  General  Hospital  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
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ANALYSIS  OF  INACTIVATION  OF  GIARDIA 
LAMBLIA  BY  CHLORINE, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

R.  M.  Clark,  E.  J.  Read,  and  J.  C.  Hoff. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.  115,  No.  1,  p  80-90,  February  1989.  2  fig,  5 

tab,  14  ref,  append. 

Descriptors:  'Giardia,  'Water  treatment,  'Disin- 
fection, 'Filtration,  'Models,  Chlorine,  Hydrogen 
ion  concentration,  Water  temperature,  Bacteria, 
Drinking  water. 

Amendments  to  the  Safe  Drinking  Water  Act  (PL- 
93-523)  highlight  the  continuing  problem  of  water- 
borne  disease  by  mandating  the  EPA  to  promul- 
gate: (1)  criteria  by  which  filtration  will  be  re- 
quired for  surface  water  supplies;  and  (2)  disinfec- 
tion requirements  for  all  water  supplies  in  the 
Untied  States.  There  is  interest  on  the  part  of  the 
EPA  in  applying  the  C(t)  concept  for  determining 
the  inactivation  of  Giardia  lamblia  cysts  as  a  key 
criterion  for  determining  exceptions  to  the  filtra- 
tion rule.  If  a  utility,  in  addition  to  meeting  other 
requirements,  can  demonstrate  that  through  effec- 
tive disinfection,  manifested  by  a  sufficient  C(t) 
value,  it  can  reduce  Giardia  levels  by  99.9%,  then 
it  will  be  exempted  from  surface  water  filtration. 
In  this  paper,  a  model  for  calculation  of  C(t)  values 
based  on  animal  infectivity  data  is  developed.  The 
model,  based  on  first-order  kinetics,  relates  C(t) 
values  to  chlorine  concentration,  pH,  and  tempera- 
ture. The  model  predictions  compared  favorably 
with  laboratory  data.  (Author's  abstract) 
W89-07810 


ADSORPTION  KINETICS  IN  GAC  SYSTEMS 
FOR  WATER  TREATMENT, 

Technical   Univ.   of  Szczecin   (Poland).    Inst,   of 

Water  Engineering. 

K.  Wilmanski,  and  K.  Lipinski. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.  115,  No.  1,  p  91-108,  February  1989.  8  fig,  4 

tab,  38  ref. 

Descriptors:  'Activated  carbon,  'Organic  carbon, 
'Water  treatment,  'Adsorption,  Separation  tech- 
niques, Kinetics,  Model  studies,  Diffusion  coeffi- 
cient, Pore  size,  Particle  size,  Adsorbents,  Organic 
compounds. 

The  activated  carbon  adsorption  kinetics  of  total 
organic  carbon  (TOC)  from  a  surface  water  was 
studied  to  develop  a  mathematical  technique  that 
modified  the  calculation  procedure  for  the  pore 
diffusion  model  to  make  it  applicable  for  predicting 
TOC  breakthrough  in  a  fixed-bed  activated  carbon 
adsorber  The  model  introduces  a  nonconstant 
pore  diffusion  coefficient  that  is  assumed  to  be 
changing  throughout  the  process  duration.  The 
influence  of  the  carbon  particle  size  on  process 
efficiency  is  also  examined  using  the  model  predic- 
tions, :is  well  as  experimental  data.  The  diffusion 


rate  of  the  humic  substances  natural; 
surface  waters  gradually  decreases  as  smallei 
smaller  pores  are  penetrated  The  slow,  adtor 
phenomenon  can  be  reduced  using  suflici 
small  carbon  particles.  Column  tests  showed! 
higher  degree  of  saturation  and  a  longer  b 
through  time  can  be  achieved  after  reducm 
particle-size  fraction  of  the  activated  ca 
(Geiger-PTT) 
W89-07811 


POTENTIATION  OF  THE  VIRUCIDAL  Ef 
TIVENESS   OF    FREE   CHLORINE   BY 
STANCES  IN  DRINKING  WATER, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Em 
mental  Engineering. 

G.  Berg,  H.  Sanjaghsaz,  and  S.  Wangwongwa 
Applied  and  Environmental  Microbi 
AEMIDF,  Vol.  55,  No.  2,  p  390-393,  Feb 
1989.  3  fig,  1  tab,  17  ref.  US  Army  coi 
DAMD  17-86-C-6213. 

Descriptors:  'Synergistic  effects,  *Chl 
'Water  treatment,  'Viricides,  'Drinking  \ 
'Disinfection,  'Chlorination,  Purified  watei 
ruses,  Chemical  properties,  Water  quality  cc 

At  5C,  poliovirus  1  was  inactivated  by  free 
rine  (FC)  at  pH  9.0  or  more  than  10  tin 
rapidly  in  drinking  water  as  in  purified  t 
Because  ions  that  comprise  many  salts  pote 
the  virucidal  effectiveness  of  FC,  it  is  believe 
ions  and  possibly  other  substances  in  the  dri 
water  potentiated  the  virucidal  effectiveni 
FC.  Since  viruses  may  be  much  more  sensit 
chlorination  in  drinking  waters  than  laboi 
tests  in  purified  waters  have  heretofore  sugg 
it  may  be  possible  to  reduce  the  amounts  < 
applied  to  many  water  supplies  for  disinfectic 
thereby  perhaps  reduce  the  quantities  of  halo 
anes  and  other  toxic  compounds  produced  in 
supplies  by  the  chlorination  process.  (Authoi 
stract) 
W89-07860 


COMPARISON  OF  THE  PRESENCE-ABS1 

AND     MEMBRANE     FILTER    TECHNK 

FOR    COLIFORM    DETECTION    IN   S\ 

NONCHLORINATED  WATER  DISTRIBU 

SYSTEMS, 

Southeastern  Louisiana  Univ.,  Hammond.  Di 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5A 

W89-07865 


BACTERIAL  POPULATION  STRUC 
STUDY  OF  WATER  COOLING  SYSTEIV 
SOUTH  AFRICA, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Mi 

ology  and  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  5A 

W89-07926 


INVESTIGATION  OF  OUTGROWTHS 
KLEBSIELLA  SPP  IN  DISTRIBUTED  I 
BLE  WATER, 

Sydney  Water  Board  (Australia). 

S.  J.  Mackay. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  V 

No.  3/4,  p  327-343,  August  1988.  3  fig.  8  t 
ref. 

Descriptors:  'Coliforms,  'Klebsiella,  *Ba 
analysis,  'Australia,  'Municipal  water,  *Po 
identification,  Contamination,  Water  samplin 
table  water,  Path  of  pollutants. 

Laboratory  experiments  were  conducted  < 
facets  of  the  nature  of  coliform  (Klebsiella) 
ria  in  parts  of  the  Sydney  water  system 
supplies  3,300,000  people.  After  Septembei 
the  bacteria  appeared  increasingly  throughc 
18,000  km  of  reticulation  system.  Non-thernv 
ant  Klebsiella  spp  were  persistent  despite  sw 
and  flushing,  their  survival  being  enhanc 
deposits  in  maines  and  turbidity  greater  tni 
unit  in  75%  of  813  water  samples.  A  m 
approach  (biochemistry,  genetics,  typing,  anl 
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allk'  sensitivity,  and  plasmid  transfer)  was 
using  848  isolates  in  1980  from  38  sam- 
ns  While  the  species  persisted  from  1980 
their  designation  of  oxytoca  remained 
despite  usage  of  57  biochemical  tests  and 
f  56.3.  Cultures  from  both  dates  were  bac- 
typed,  half  being  untypable  as  were  the 
of  73  environmental  cultures  collected 
Traralgon  and  Townsville  in  adjoining 
Antibiotic  sensitivity  testing  by  diffusion 
I  dilution  procedures  demonstrated  multi- 
e  to  twenty  antibiotics  that  exceeded  or 
results  reported  from  other  habitats, 
letal  resistance  was  considerably  elevated, 
vo  sets  of  markers  are  plasmid  borne  and 
ire  actively  transferred  at  37  C  than  20  C 
onmental  Klebsiella  to  E.  coli  K12.  Be- 
'  the  inability  of  the  typing  method,  the 
ir  origin  of  the  contamination  could  not  be 
"he  clinical  significance  of  this  activity  at 
juld  require  another  study  elsewhere  be- 
lese  bacteria  are  ingested.   (Author's  ab- 
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FYING       VULNERABLE       SURFACE 
UTILITIES, 

mental    Protection    Agency,    Cincinnati, 

nking  Water  Research  Div. 

nary  bibliographic  entry  see  Field   5G. 
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OS  IN  DRINKING  WATER  SUPPLIED 
GH   GROSSLY   DETERIORATED   AC 

rk  State  Dept.  of  Health,  Albany.  Wads- 
enter  for  Labs,  and  Research. 
Jber,  J.  R.  Covey,  and  M.  V.  King. 
jf  the  American  Water  Works  Association 
k.5,  Vol.  81,  No.  2,  p  80-85,  February  1989. 
»b,  17  ref. 

ors:  'Deterioration,  *Water  pollution 
•Drinking  water,  'Impaired  water  quality, 
is,  'Pipes,  Woodstock,  New  York,  Water 


ncentrations  of  asbestos  were  found  in  the 
pply  system  of  Woodstock,  N.Y.  follow- 
iitine  pipe-tapping  operation  in  the  fall  of 
alysis  of  a  water  sample  collected  10  days 
iping  showed  asbestos  concentrations  in 
'  10000  million  fibers  per  liter  (MFL).  The 
f  this  asbestos  was  asbestos-cement  (AC) 
lich  was  so  deteriorated  that  sections  of 
ild  easily  be  broken  by  hand.  Although 
concentrations  decreased  rapidly  as  AC 
removed  from  the  system,  concentrations 
as  49  MFL  were  measured  during  the 
of  1986.  Throughout  the  sampling  period, 
tien  concentrations  fell  below  1  MFL, 
>ck  water  samples  were  characterized  by 
'ith  much  larger  lengths,  widths,  and 
han  those  collected  in  nonproblem  areas 
ew  York  state.  (Author's  abstract) 
96 


:HLORINE  VERSUS  MONOCHLORA- 
FOR  CONTROLLING  OFF-TASTES 
T-ODORS, 

>rk  State  Dept.  of  Health,  Albany.  Wads- 
enter  for  Labs,  and  Research, 
rasner,  S.  E.  Barrett,  M.  S.  Dale,  and  C.  J. 

af  the  American  Water  Works  Association 
V5,  Vol.  81,  No.  2,  p  86-93,  February  1989. 
tab,  29  ref. 

ors:  'Organoleptic  properties,  'Odor  con- 
rinking  water,  'Municipal  water,  'Taste, 
treatment,  'Chlorination,  'Chlorine, 
hloramine,  'Disinfectants,  Odors,  Califor- 
lalomethanes. 

1984  the  Metropolitan  Water  District  of 
i  California  changed  its  primary  disinfect- 
lloramines  to  ensure  that  its  member  water 
could  comply  with  the  0.10  mg/L  trihalo- 
(THM)  regulation.  Subsequent  taste  and 
^blems  were  determined  to  be  an  indirect 


consequence  of  chloramination,  resulting  from 
chloramines'  lesser  ability  to  oxidize  odorous  com- 
pounds released  by  certain  microorganisms.  The 
presence  and  possible  sources  of  several  off-odor- 
ants  as  well  as  various  treatment  schemes  to 
remove  then  from  drinking  water  are  discussed. 
The  effects  of  these  treatment  techniques  on  THM 
levels  in  the  distribution  system  are  also  examined. 
(Author's  abstract) 
W89-07997 


FIELD  EXPERIENCE  WITH  POINT-OF-USE 
TREATMENT  SYSTEMS  FOR  ARSENIC  RE- 
MOVAL, 

Environmental     Protection    Agency,    Cincinnati, 

OH. 

K.  R.  Fox. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.   81,   No.   2,   p  94-101,   February 

1989.  13  fig,  3  tab,  9  ref. 

Descriptors:  'Domestic  water,  'Water  treatment, 
'Drinking  water,  'Arsenic,  'Activated  alumina, 
•Ion  exchange,  'Reverse  osmosis,  Point-of-use 
treatment  systems,  Alaska,  Oregon. 

Point-of-use  (POU)  treatment  devices  can  be  effec- 
tive for  removing  inorganic  contaminants.  This 
article  describes  the  investigation  of  POU  treat- 
ment systems  used  for  arsenic  removal  in  four 
homes  in  Alaska  and  Oregon.  Small  systems  utiliz- 
ing activated  alumina,  ion  exchange,  and  reverse 
osmosis  techniques  were  field-tested  on  waters  nat- 
urally contaminated  with  arsenic.  The  waters  con- 
tained arsenic  in  concentrations  ranging  from  0.1 
to  1.0  mg/L,  which  were  successfully  lowered  to 
below  the  0.05  mg/L  maximum  contaminant  level. 
(Author's  abstract) 
W89-07998 


USING  ACTIVATED  CARBON  TO  REMOVE 
TOXICITY  FROM  DRINKING  WATER  CON- 
TAINING CYANOBACTERIAL  BLOOMS, 

University  of  New  England,  Armidale  (Australia). 
Dept.  of  Biochemistry,  Microbiology  and  Nutri- 
tion. 

I.  R.  Falconer,  M.  T.  C.  Runnegar,  T.  Buckley,  V. 
L.  Huyn,  and  P.  Bradshaw. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  2,  p  102-105,  February 
1989.  2  fig,  5  tab,  13  ref. 

Descriptors:  'Detoxification,  'Drinking  water, 
'Water  treatment,  'Cyanophyta,  'Algal  toxins, 
'Activated  carbon,  Pilot  plants,  Anabaena,  Micro- 
cystis. 

Toxic  blooms  of  cyanobacteria,  including  Ana- 
baena species,  which  are  neurotoxic,  and  Micro- 
cystis, which  is  hepatotoxic,  are  becoming  increas- 
ingly common  in  potable  water  sources.  Normal 
flocculation  and  chlorination  processes  do  not 
remove  the  toxicity.  The  laboratory  and  pilot-plant 
experiments  described  in  this  article  showed  that 
the  toxicity  can  be  removed  by  both  powdered  and 
granular  activated  carbon,  with  and  without  chlor- 
ination, alum  flocculation,  and  polyelectrolyte  ad- 
dition. (Author's  abstract) 
W89-07999 


TEST  OF  THE  VALIDITY  OF  THE  POISSON 
ASSUMPTION  FOR  ANALYSIS  OF  MOST- 
PROBABLE-NUMBER  RESULTS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
C.  N.  Haas,  and  B.  Heller. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  12,  p  2996-3002,  Decem- 
ber 1988.  3  fig,  6  tab,  27  ref. 

Descriptors:  'Poisson  ratio,  'Most  probably 
number  test,  'Monte  Carlo  method,  'Coliforms, 
'Sampling,  Mathematical  studies,  Bacteria,  Water 
quality  control.  Water  analysis,  Bacterial  analysis. 

A  test  of  the  validity  of  the  Poisson  assumption  for 
sample  replicates  in  dilution  series  of  finite  length 
is  proposed  and  its  properties  are  examined  by 
using  Monte  Carlo  simulation.  The  test  is  based  on 
an  examination  of  the  number  of  intervals  between 


complete  sterility  and  complete  infection  in  a 
series.  The  test  is  applied  to  a  data  set  of  routine 
influent  coliform  samples  at  the  Chicago  water 
supply  intake.  By  this  test,  the  data  set  is  rejected 
as  being  drawn  from  a  Poisson  replication.  Tables 
for  direct  application  to  a  3-dilution,  5-tube  deci- 
mal series  are  presented,  and  their  application  is 
illustrated.  The  procedure  is  useful  for  routine 
quality  control  in  laboratories  conducting  most 
probable  number  (MPN)  tests  (or  any  dilution  test 
procedure,  such  as  the  50%  tissue  culture  infective 
dose  determination  in  a  virus  assay).  Until  the  basis 
for  non-Poisson  behavior  is  ascertained,  a  robust 
estimation  procedure  should  be  followed.  Howev- 
er, to  the  degree  that  failure  to  adhere  to  Poisson 
statistics  may  reflect  methodological  deficiencies, 
it  is  possible  that  any  numerical  interpretation  of 
MPN  tests,  when  the  current  analytical  procedures 
are  used,  may  inadequately  represent  the  true  mean 
of  the  number  of  bacteria  from  which  water  sam- 
ples are  taken.  In  this  regard,  the  observations  are 
similar  to  those  made  in  an  analysis  of  current  total 
coliform  membrane  filter  procedures.  (Doria-PTT) 
W89-08035 


SURVIVAL  OF  COLIFORMS  AND  BACTE- 
RIAL PATHOGENS  WITH  PROTOZOA 
DURING  CHLORINATION, 

Georgia  Univ.,  Athens.  Coll.  of  Veterinary  Medi- 
cine. 

C.  H.  King,  E.  B.  Schotts,  R.  E.  Wooley,  and  K. 
G.  Porter. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  12,  p  3023-3033,  Decem- 
ber 1988.  5  fig,  2  tab,  69  ref.  Office  of  Research  and 
Development,  EPA  Cooperative  Agreement 
CR812833-0. 

Descriptors:  'Survival,  'Coliforms,  'Pathogenic 
bacteria,  'Protozoa,  'Chlorination,  Microbiologi- 
cal studies,  Bacteria,  Aquatic  animals,  Water  treat- 
ment, Culturing  techniques,  Klebsiella,  Escherichia 
coli,  Citrobacter,  Enterobacter,  Salmonella,  Shi- 
gella, Chlorine,  Residual  chlorine,  Reservoirs, 
Drinking  water. 

Viability  of  bacteria  was  quantified  to  determine 
their  resistance  to  free  chlorine  residuals  when 
ingested  by  laboratory  strains  of  Acanthamoeba 
castellanii  and  Tetrahymena  pyriformis.  Protozoa 
were  shown  to  survive  and  grow  after  exposure  to 
levels  of  free  chlorine  residuals  that  killed  free- 
living  bacteria.  Ingested  coliforms  Escherichia 
coli,  Citrobacter  freundii,  Enterobacter  agglomer- 
ans,  Enterobacter  cloacae,  Klebsiella  pneumoniae, 
and  Klebsiella  oxytoca  and  bacterial  pathogens 
Salmonella  typhimurium,  Yersinia  enterocolitica, 
Shigella  sonnei,  Legionella  gormanii,  and  Campy- 
lobacter jejuni  had  increased  resistance  to  free 
chlorine  residuals.  Bacteria  could  be  cultured  from 
within  treated  protozoans  well  after  the  time  re- 
quired for  99%  inactivation  of  free-living  cells.  All 
bacterial  pathogens  were  >  50-fold  more  resistant 
to  free  chlorine  when  ingested  by  T.  pyriformis. 
Escherichia  coli  ingested  by  a  Cyclidium  sp.,  a 
ciliate  isolated  from  a  drinking  water  reservoir, 
were  also  shown  to  be  more  resistant  to  free  chlo- 
rine. It  is  proposed  that  resistance  to  digestion  by 
predatory  protozoa  was  an  evolutionary  precursor 
of  pathogenicity  in  bacteria  and  that  today  it  is  a 
mechanism  for  survival  of  fastidious  bacteria  in 
dilute  and  inhospitable  aquatic  environments.  (Au- 
thor's abstract) 
W89-08036 


PREVALENCE  OF  NONTUBERCULOUS  MY- 
COBACTERIA IN  WATER  SUPPLIES  OF  HE- 
MODIALYSIS CENTERS, 

Center  for  Infectious  Diseases,  Atlanta,  GA.  Div. 
of  Bacterial  Diseases. 

L.  A.  Carson,  L.  A.  Bland,  L.  B.  Cusick,  M.  S. 
Favero,  and  G.  A.  Bolan. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  12,  p  3122-3125,  Decem- 
ber 1988.  3  tab,  29  ref. 

Descriptors:  'Mycobacterium,  'Infection,  'Hospi- 
tals, 'Water  analysis.  Microbiological  studies,  Sam- 
pling, Filters,  Assays,  Disinfection,  Bacterial  analy- 
sis, Bacteria. 
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Infection  of  hemodialysis  patients  with  nontuber- 
culous  mycobacteria  (NTM)  has  been  associated 
with  water  used  in  reprocessing  hemodialyzers. 
This  study  was  conducted  to  determine  the  preva- 
lence of  NTM  and  other  bacteria  in  water  samples 
collected  over  a  1 3-week  period  from  1 1 5  random- 
ly selected  dialysis  centers  in  the  United  States. 
Total  viable  counts  were  determined  by  membrane 
filter  assays;  increased  recovery  of  NTM  was  ob- 
tained by  dosing  a  portion  of  each  water  sample 
with  1%  formaldehyde  (HCHO)  before  filtering. 
NTM  were  widely  distributed  and  occurred  with  a 
high  frequency  in  water  supplies  in  dialysis  centers. 
NTM  were  detected  in  water  from  95  centers 
(83%),  and  50%  of  all  samples  examined  contained 
NTM.  The  results  of  this  study  support  recommen- 
dations to  use  4%  HCHO  or  a  chemical  germicide 
equivalent  for  disinfecting  dialyzers  that  are  to  be 
reused.  (Author's  abstract) 
W89-08038 


USE  OF  NUTRIENT  RESPONSE  TECH- 
NIQUES TO  ASSESS  THE  EFFECTIVENESS 
OF  CHLORINATION  OF  RAPID  SAND 
FILTER  GRAVEL, 

Wyoming  Univ.,  Laramie.  Dept.  of  Molecular  Bi- 
ology. 

M.  S.  Lytle,  J.  C.  Adams,  D.  G.  Dickman,  and  W. 
R.  Bressler. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  1,  p  29-32,  January  1989.  1 
fig,  3  tab,  35  ref. 

Descriptors:  *Sand  filters,  *Chlorination,  'Nutri- 
ents, *Gravel,  *Water  treatment,  *Bacteria,  Per- 
formance evaluation,  Rocks,  Films,  Chlorine,  Mi- 
crobiological studies,  Survival. 

A  direct  viable  counting  method  was  used  to  assess 
rapidly  the  effectiveness  of  chlorination  of  biofilms 
on  rapid  sand  filter  gravel.  Rocks  obtained  from  a 
gravel  supply  company  were  inoculated  with  bac- 
teria incubated  from  rocks  from  the  bottom  of  an 
active  filter  from  the  Laramie,  WY  water  treat- 
ment plant.  These  bacteria  were  identified  as  En- 
terobacter  cloacae  and  a  fluorescent  pseudomonad. 
A  total  of  50%  of  the  cells  were  nutrient  respon- 
sive after  exposure  to  0.5  mg  of  chlorine  per  liter, 
while  this  value  was  25%  after  exposure  to  25  mg 
of  chlorine  per  liter.  A  large  variation  was  seen  in 
the  numbers  of  nutrient-responsive  cells  on  differ- 
ent rocks.  More  cells  attached  to  the  sandblasted 
side  of  marbles  than  to  the  smooth  side,  but  there 
was  no  difference  in  eight  of  nine  cases  in  the 
proportion  of  survival  to  chlorination  between  the 
two  different  sides.  The  effectiveness  of  chlorina- 
tion appeared  to  be  influenced  by  the  species  of 
bacterium  in  the  biofilm.  (Author's  abstract) 
W89-08057 


COMPARISON  OF  METHODS  FOR  ENU- 
MERATION OF  SELECTED  COLIFORMS  EX- 
POSED TO  OZONE, 

Wyoming  Univ.,  Laramie.  Dept.  of  Molecular  Bi- 
ology. 

J.  C.  Adams,  M.  S.  Lytle,  D.  G.  Dickman,  D.  H. 
Foster,  and  J.  P.  Connell. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  55,  No.  1,  p  33-35,  January  1989.  3 
fig,  18  ref. 

Descriptors:  *Coliforms,  *Water  treatment, 
•Ozone,  Bacteria,  Heterotrophic  bacteria,  Culture 
media,  Agars,  Escherichia  coli. 

A  study  was  undertaken  to  compare  a  method  with 
a  medium  designed  to  maximize  the  recovery  of 
chlorinated  coliforms  in  drinking  water  with  the 
standard  membrane  filter  method.  Data  were  ana- 
lyzed by  analysis  of  variance  and  the  Duncan  new 
multiple  range  tests.  It  was  found  that  mT7 
medium  performed  no  better  than  m-Endo  medium 
in  enumerating  cells  of  Escherichia  coli  and  Citro- 
bactcr  freundii  exposed  to  ozone.  Also,  there  was 
no  difference  in  the  plate  count  of  heterotrophic 
bacteria  in  ozonated  raw  water  determined  on 
modified  Ilenrici  agar  or  R2A  agar.  E.  coli  sur- 
vived ozonation  better  in  settled  water  than  in 
Other  water  types.  There  was  at  least  a  98%  reduc- 
tion in  viable  cells  after  20  min  exposure  to  ozone. 
C.  freundii  survived  ozonation  better  in  raw  water 


than  in  spring  or  settled  water.  There  was  at  least  a 
99%  reduction  in  viable  cells  after  20  min  exposure 
to  ozone.  It  is  concluded  that  the  effectiveness  of 
ozone  in  killing  coliforms  in  drinking  water  de- 
pends on  the  specific  identity  of  the  coliforms  and 
the  location  of  ozone  application  in  a  water  treat- 
ment plant.  (Doria-PTT) 
W89-08058 
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This  article  relates  the  fundamental  concepts  of 
granular  media  filtration  to  the  major  factors  influ- 
encing the  overall  quality  of  filtered  water.  In 
present-day  theory,  the  particle  removal  mecha- 
nisms of  transport,  attachment,  and  detachment  are 
described  in  two  different  modeling  approaches: 
(1)  phenomenological  theories;  and  (2)  trajectory 
theories.  These  theories  are  coupled  with  empirical 
evidence  to  stress  the  importance  of  chemical  de- 
stabilization,  initial  degradation  and  filter  ripening, 
minimization  of  rate  changes,  and  the  use  of  poly- 
mers for  producing  high  quality  water.  It  is  con- 
cluded that  phenomenological  theories  with  empir- 
ical coefficients  that  model  the  characteristics  of 
the  full  filtration  cycle  are  not  generally  applicable 
but  require  pilot-scale  experimental  determination 
of  coefficients  for  a  particular  raw  water;  and  that 
trajectory  theories  are  elegant  and  mathematically 
rigorous  but  are  unable  to  model  results  when 
double  layer  repulsive  conditions  occur,  and  the 
theories  are  still  focused  on  initial  collection  on 
clean  filters.  Because  neither  theoretical  approach 
is  sufficiently  predictive  or  easily  applicable,  they 
cannot  be  used  for  design  and  operation  of  filtra- 
tion plants.  (Author's  abstract) 
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A  single  dual-layer  filter,  combining  sand  and 
granular  activated  carbon  (GAC)  and  maintaining 
the  mechanisms  of  biological  treatment,  was  stud- 
ied in  France  as  a  possible  means  of  achieving 
high-rate  filtration.  Initial  results  attest  that  the 
dual  layer  far  outperforms  a  single-layer  sand  unit, 
particularly  with  respect  to  the  removal  of  sus- 
pended solids  and  ammonia.  Using  GAC  for  the 
top  layer  of  the  double  filter  ensures  the  removal 
of  appreciable  quantities  of  assimilable  carbon  and 
consequently  has  a  positive  effect  on  final  chlorina- 
tion and  the  palatability  of  the  water.  The  limits  of 
a  sand  filter  that  a  dual-layer  unit  can  overcome 
include  poor  settled  water  quality  caused  by  either 
temporarily  high  turbidity  or  the  presence  of  algae, 
and  limitations  from  environmental  factors,  such  as 
a  drop  in  temperature.  The  procedure  used  to 
backwash  the  dual-media  filter  is  very  important 
because  of  the  short  distance  between  the  top  of 
the  media  and  the  level  of  the  washwater  trough. 
A  procedure  was  developed  using  air  scour  fol- 
lowed by  a  high-rate  application  of  washwater  to 
complete  the  cleaning  of  the  media.  An  empirical 
equation  relating  reclassification  velocity  to  tem- 
perature and  bed  expansion  was  also  developed. 
(Doria-PTT) 
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The  objectives  of  this  work  were  to  include  cb 
cal  effects  in  the  fundamental  theories  that  desc 
the  deposition  of  particles  in  granular  media  fil 
to  test  the  theories  experimentally,  and  to  use  t 
results  in  assessing  requirements  for  effective  ft 
tion  and  the  capabilities  of  the  process.  In  par 
lar,  the  effects  of  changes  in  solution  chemistr 
the  deposition  of  relatively  large  or  non-Brow 
particles  are  examined.  Such  particles  are  1 
enough,  typically  with  diameters  greater  thai 
microns,  that  their  transport  is  not  signifies 
affected  by  Browr.ian  diffusion.  The  follo\ 
conclusions  are  presented:  (1)  for  favorable  a 
tions,  transport  models  based  on  fundamental  p 
ical  characteristics  of  the  filtration  system  can 
diet  particle  removal  by  clean  filter  beds  quai 
lively;  (2)  unfavorable  chemical  conditions 
reduce  the  removal  of  non-Brownian  particles 
nificantly;  (3)  fundamental  particle  deposition  l 
ries  that  include  chemical  effects  can  predict  q 
titatively  the  onset  of  unfavorable  condition: 
cases  in  which  reduced  particle  deposition  i: 
pected;  and  (4)  if  the  efficiency  of  particle  rem 
in  filters  is  lower  than  predictions  obtained  i 
clean-bed  theories,  or  if  the  filter  does  not  r 
chemical  effects  are  likely  to  be  the  prot 
(Doria-PTT) 
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Laboratory-scale  filtration  studies  were  condi 
to  assess  the  potential  for  soluble  manganes 
moval  within  oxide-coated,  mixed-media  filti 
systems.  Filter  column  experiments  employed 
new  anthracite  coal  and  sand  as  well  as  c 
coated  media  obtained  from  three  full-scale  ' 
treatment  facilities.  Soluble  and  total  mang 
removals  were  evaluated  as  a  function  of  pi 
eters  such  as  pH,  presence  or  absence  of  an  o> 
in  the  filter-applied  water,  quantity  and  oxid 
state  of  the  filter  media  surface  oxide  coating 
temperature.  Results  indicated  that  Mn(2  + 
moval  was  rapid  and  efficient  under  a  vane 
solution  conditions.  Alkaline  pH  conditions 
moted  efficient  removal  of  Mn(2  +  )  on  the 
surface.  Free  chlorine  likewise  promoted  « 
manganese  removal  on  the  media  surface  ' 
both  alkaline  and  acidic  pH  conditions.  Str 
oxidants  such  as  KMn04,  C102,  and  03  resul 
Mn(2  +  )  oxidation  immediately  upon  additi' 
the  filter-applied  water.  In  these  instances,  ffl 
nese  removal  was  accomplished  by  retenti' 
colloidal  MNOx(s)  within  the  filter.  Low-ten 
ture  conditions  did  not  appear  to  inhibit  Mi 
removal  potential.  The  practical  implicate 
this  work  for  full-scale  treatment  operatioi 
also  discussed.  (Author's  abstract) 
W89-08079 


194 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


IZING  MANGANESE  REMOVAL  AND 
k  ATER  RECOVERY  AT  A  DIRECT  FIL- 
)N  PLANT  IN  BRAZIL, 

itby. 

of  the  American  Water  Works  Association 
VS.  Vol.  80,  No.  12,  p  71-81,  December 
fig.  8  tab.  1 1  ref. 
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Lagoons,  Sludge  lagoons. 

iry  and  pilot-plant  studies  were  conducted 
:  the  optimum  conditions  for  the  manga- 
loval  and  washwater  recovery  at  the  Serra 
rect  filtration  plant  in  Belo  Horizonte, 
"he  inverted  sequence  of  chemical  addition 
ended,  chlorine-ferric  chloride-lime,  offers 
advantages  for  manganese  oxidation.  Nei- 

use  of  polyelectrolytes  nor  the  recycling 
washwater  was  found  to  be  advantageous. 
g  the  existing  deep  beds  to  the  optimized 
:r  beds  with  coarse  media  will  facilitate 

of  the  filters.  Wash  rates  that  are  higher 
Ke  originally  designed  are  necessary  to 
:ly  clean  the  filters.  Adding  anionic  polye- 
e  was  observed  to  improve  the  settling 
:ific  resistance  of  the  sludge  but  did  not 
thickened  or  filter  cake  sludge  concentra- 
le  washwater  will  be  recovered  using  com- 
jualization-settling  tanks,  and  the  sludge 
ried  in  lagoons.  (Author's  abstract) 
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nonitoring  of  water  distribution  systems, 
:uracy  of  input  data  contributes  greatly  to 
:uracy  of  system  state  estimates  calculated 
em  It  is  important,  therefore,  that  the 
iperators  are  given  not  only  the  values  of 
d  pressures  in  the  network  at  any  instant  in 
t  also  that  they  have  some  indication  of 
able  these  values  are.  The  quantification  of 
curacy  of  calculated  flows  and  pressures 
iy  the  input  data  uncertainty  is  called  here 
ice  limit  analysis.  Several  confidence  limit 
algorithms  are  presented.  These  include  a 
Zarlo  simulation  method,  an  optimization 

and  a  sensitivity  matrix  technique.  The 
ance  of  these  algorithms  is  assessed  in 
r  their  suitability  for  real-time  control  or 
iage  applications.  To  guarantee  the  validity 
'lonte  Carlo  results,  a  massive  number  of 
imates  must  be  used.  For  this  reason,  the 
-arlo  method  is  an  unrealistic  proposition 
time  application.  Results  of  a  realistic  test 

using  the  optimization  and  sensitivity 
nethods,  both  based  on  a  linearized  system 
^ompared  very  well  with  the  results  of  the 
-arlo  simulations.  The  computational  effi- 
>f  the  sensitivity  algorithm  presented  ren- 
table lor  online  decision  support  systems. 
ann-PTT) 
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An  implicit  mathematical  model  is  developed  for 
use  in  calibrating  hydraulic  network  models.  The 
calibration  model  uses  a  nonlinear  optimization 
algorithm  along  with  a  general  network  solver  to 
adjust  selected  model  parameters  for  either  steady 
state  or  dynamic  operating  conditions.  Adjustable 
model  parameters  include:  pipe  roughness,  source 
grades,  and  nodal  demands.  Both  a  steady  state  and 
an  extended  period  calibration  example  are  pre- 
sented. For  the  example  problem,  the  best  results 
were  obtained  through  the  use  of  a  two-step  cali- 
bration process.  In  the  first  step,  pipe  roughness 
values  were  calibrated  based  on  the  steady  state 
(high  headloss)  loading  conditions  while  in  the 
second  step,  the  demand  distribution  was  calibrat- 
ed based  on  the  extended  period  (low  headloss) 
loading  conditions.  (Author's  abstract) 
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At  the  federal  level,  eleven  agencies  have  some 
jurisdiction  over  groundwater.  Of  these  agencies, 
the  Environmental  Protection  Agency  (EPA)  has 
the  lead  responsibility  for  groundwater  quality  and 
implements  regulatory  and  research  programs  de- 
signed to  protect  groundwater.  Some  of  the  other 
federal  agencies  that  also  play  major  roles  in  the 
protection  of  groundwater  include:  land  manage- 
ment agencies  within  the  Department  of  Interior 
and  the  U.S.  Department  of  Agriculture;  source 
control  agencies  such  as  the  Nuclear  Regulatory 
Commission  and  the  Department  of  Defense;  and 
scientific  agencies  such  as  the  U.S.  Geological 
Survey  which  characterizes  the  groundwater  re- 
source and  conducts  broad-based  site-specific  re- 
search aimed  at  understanding  the  sources,  move- 
ment, and  fate  of  both  natural  and  man-made 
chemicals  in  groundwater.  Within  EPA,  ground- 
water protection  has  become  an  integral  part  of 
many  programs  which  were  originally  established 
to  meet  other  objectives.  In  order  to  provide  focus 
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for  activities  related  to  groundwater  protection, 
the  EPA  established  offices  of  groundwater  pro- 
tection in  the  offices  of  the  headquarters  in  Wash- 
ington and  in  each  of  the  ten  regional  offices.  In 
Region  VI,  the  Office  of  Groundwater  manages 
the  groundwater  protection  portions  of  the  Section 
106  and  Section  319  programs  of  the  Clean  Water 
Act  as  well  as  the  Sole  Source  Aquifer,  the  Sole 
Source  Aquifer  Demonstration,  and  the  Wellhead 
Protection  Programs  in  Texas,  New  Mexico,  Okla- 
homa, Arkansas,  Louisiana,  and  Indian  lands  be- 
longing to  the  sixty-eight  tribes  in  Region  VI.  (See 
also  W89-07121)  (Hammond-PTT) 
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The  New  Mexico  Water  Quality  Act  (1967)  ad- 
dressed water  pollution  more  specifically  than  ear- 
lier statues.  It  established  the  Water  Quality  Con- 
trol Commission  and  authorized  it  to  adopt  stand- 
ards and  regulations  to  prevent  and  abate  water 
pollution  from  all  types  of  activities,  with  the 
exception  of  oil  and  gas  exploration  and  produc- 
tion (controlled  under  the  Oil  and  Gas  Act). 
Formal  efforts  to  develop  specific  groundwater 
regulations  under  the  Water  Quality  Act  began  in 
1974.  The  Water  Quality  Control  Commission  di- 
rected the  Environmental  Improvement  Division 
to  draft  proposed  regulations.  The  groundwater 
standards  and  regulations  were  adopted  by  the 
commission  on  January  11,  1977  and  became  effec- 
tive on  February  18,  1977.  They  appear  as  Part  3 
of  the  Water  Quality  Control  Commission  Regula- 
tions. The  state-wide  program  for  the  protection  of 
groundwater  quality  adopted  by  the  Water  Quality 
Commission  in  1977  has  two  aspects:  (1)  setting 
groundwater  standards  (as  of  1987,  47  numerical 
standards  plus  a  generic  'toxic  pollutant'  provision 
have  been  adopted);  and  (2)  requiring  by  regula- 
tion that  a  discharger  demonstrate  in  a  'discharge 
plan'  that  those  standards  will  not  be  violated  at 
any  place  of  present  or  future  use.  The  goal  is  to 
protect  all  groundwater  having  an  existing  concen- 
tration of  10,000  mg/L  or  less  total  dissolved 
solids,  and  to  protect  those  segments  of  surface 
waters  which  are  gaining  because  of  groundwater 
inflow.  The  requirements  apply  to  a  variety  of 
discharges  of  effluent  or  leachate,  including  well 
injection,  seepage  from  surface  impoundments  and 
leach  fields,  land  application  of  industrial,  munici- 
pal and  other  wastes,  and  any  other  point  source 
discharges  which  may  impact  groundwater  except 
those  specifically  exempted.  The  cleanup  regula- 
tion, Section  1-203,  is  the  other  important  tool  for 
control  of  groundwater,  requiring  the  reporting 
and  cleanup  of  spills,  leaks  and  other  discharges 
not  conforming  to  commission  regulations.  The 
majority  of  incidents  handled  under  this  regulation 
have  been  petroleum  product  spills  and  leaks,  from 
underground  storage  tanks  and  surface  discharges 
and  spills.  Groundwater  quality  protection  in  New 
Mexico  also  includes  federal,  other  state  laws  and 
broad  local  authorities  since  so  many  different 
activities  may  affect  water  quality.  (See  also  W89- 
07121)  (Hammond-PTT)  ' 
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Federal,  state,  county,  and  local  governments  have 
responsibility  for  protecting  the  groundwater  re- 
source upon  which  Albuquerque  and  surrounding 
communities  depend  for  their  water  supply.  Three 
agencies  within  the  Albuquerque  city  government 
are  involved  in  groundwater  protection  programs. 
The  Public  Works  Department  operates  the  munic- 
ipal water  supply  and  the  wastewater-treatment 
systems.  They  are  responsible  for  the  supply  of 
potable  water  and  for  minimizing  potential  adverse 
environmental  impacts  related  to  wastewater  col- 
lection and  treatment.  The  Albuquerque  Environ- 
mental Health  Department  regulates  eleven  non- 
municipal  public  water  supply  systems  within  the 
city  They  also  regulate  the  installation  of  on-site 
liquid  waste  disposal  systems  within  the  city  limits. 
The  Planning  Department  develops  long-term 
plans  and  zoning  recommendations  related  to 
groundwater  protection.  Groundwater  quality 
monitoring  historically  has  been  performed  inde- 
pendently by  agencies  at  all  levels  of  government. 
Within  the  city  government,  the  Environmental 
Health  and  the  Public  Works  departments  share 
the  groundwater  monitoring.  The  Bernalillo 
County  Environmental  Health  Department  moni- 
tors private  wells  for  nitrate  and  coliform  bacteria. 
The  county  also  cooperates  with  the  state  in  a 
nitrate  sampling  program  in  the  east  mountain 
area.  State  monitoring  efforts  include  detailed  stud- 
ies of  the  Albuquerque  South  Valley,  and  partici- 
pation in  the  San  Jose  Superfund-site  and  leaking 
underground  storage  tank  contamination  investiga- 
tions. The  New  Mexico  Environmental  Improve- 
ment Division  sponsors  'Water  Fairs',  analyzing 
water  samples  for  key  indicator  chemicals  brought 
in  by  private  owners.  The  U.S.  Geological  Survey 
data  files  contain  water  quality  data  for  265  wells 
in  the  Albuquerque  metropolitan  area,  dating  back 
to  the  mid- 1940s.  They  are  also  involved  with  the 
Public  Works  Department  in  developing  several 
cooperative  agreements  for  evaluating  ground  and 
surface  water  resources.  Efforts  are  underway  to 
plan,  coordinate,  and  expand  monitoring  activities 
through  the  development  of  a  comprehensive 
groundwater  quality  monitoring  program.  Plans 
also  are  being  made  to  consolidate  groundwater 
quality  data  in  an  integrated  database/geographic  - 
information-system  called  ARC/INFO.  (See  also 
W89-07121)  (Hammond-PTT) 
W89-07125 


ARIZONA  ENVIRONMENTAL  WATER  QUAL- 
ITY ACT  OF  1986, 

Arizona  House  of  Representatives,  Phoenix. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-07127 


NEW  MEXICO  GROUND  WATER  QUALITY 
PROTECTION  STRATEGY, 

New       Mexico       Environmental       Improvement 
Agency,  Santa  It. 
R.  J.  Perkins. 

In:  Proceedings  of  the  32nd  Annual  New  Mexico 
Conference  on  Ground  Water  Management.  Albu- 
querque, NM,  November  5-6,  1987.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces, 
NM,  February  1988.  pp  131-137. 

Descriptors:  'New  Mexico,  'Water  law,  'Water 
pollution  control  prevention,  'Groundwater  qual- 
ity, 'Legislation,  'Environmental  protection,  Gov- 
ernmental interrelations,  Government  finance, 
Cleanup,  Water  quality  management. 

New  Mexico  currently  has  one  of  the  most  ad- 
vanced groundwater  protection  programs  in  the 
country     ["he  State  Constitution,  adopted  in   1911, 


addressed  the  allocation  and  use  of  water,  and  a 
1971  amendment  required  the  legislature  to  pro- 
vide for  water  pollution  control.  In  1967,  the  state 
legislature  passed  the  Water  Quality  Act,  establish- 
ing the  Water  Quality  Control  Commission  and 
assigned  the  Commission  the  duties  of  adopting 
regulations  to  prevent  or  abate  water  pollution  and 
to  develop  a  continuing  planning  process.  Compre- 
hensive regulations  covering  groundwater  quality 
were  adopted  in  1977.  The  New  Mexico  Environ- 
mental Improvement  Division  has  for  several  years 
received  funds  from  the  Environmental  Protection 
Agency  under  Section  106  of  the  Clean  Water  Act 
to  strengthen  New  Mexico's  groundwater  protec- 
tion program.  Recently,  the  grant  has  been  used  to 
prepare  New  Mexico's  groundwater  quality  pro- 
tection strategy.  In  developing  the  strategy,  the 
Environmental  Improvement  Division  will  attempt 
to  appraise  several  issues,  including  the  current 
system  which  provides  groundwater  protection 
through  numeric  and  narrative  standards;  the 
groundwater  classification  system;  identification  of 
the  responsibilities  of  the  governmental  agencies  in 
dealing  with  groundwater  contamination;  contami- 
nation prevention  and  cleanup;  and  the  best  way  of 
implementing  the  identified  improvements.  The 
Environmental  Improvement  Division  will  form  a 
committee  made  up  of  representatives  of  state, 
regional,  county  and  municipal  governments,  envi- 
ronmental groups,  industry,  Indian  tribes,  academ- 
ics and  the  public-at-large  to  deliberate  these  issues 
and  develop  recommendations.  (See  also  W89- 
07121)  (Hammond-PTT) 
W89-07133 


OIL  CONSERVATION  DIVISION  PROGRAM 
FOR  GROUND  WATER  PROTECTION, 

New  Mexico  Oil  Conservation  Div.,  Santa  Fe. 
D.  G.  Boyer. 

In:  Proceedings  of  the  32nd  Annual  New  Mexico 
Conference  on  Ground  Water  Management.  Albu- 
querque, NM,  November  5-6,  1987.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces, 
NM,  February  1988.  pp  138-157,  4  fig,  4  tab,  1  ref, 
append. 

Descriptors:  'Legislation,  'New  Mexico, 
'Groundwater  quality,  'Water  pollution  preven- 
tive, 'Oil  wastes,  'Wastewater  disposal,  'Water 
law.  'Regulations,  Legal  aspects,  Government  fi- 
nance, State  jurisdiction,  Industrial  wastes. 

The  Oil  Conservation  Division  is  the  only  agency 
among  New  Mexico  state  regulatory  agencies, 
other  than  the  Environmental  Improvement  Divi- 
sion, that  administers  several  wide-ranging  water 
quality  protection  programs.  Some  of  these  pro- 
grams have  been  developed  and  have  remained 
separate  from  the  umbrella  state  Water  Quality 
Act  which,  until  the  advent  of  various  federal 
programs,  controlled  other  discharges  to  ground- 
water. Among  the  types  of  discharges  regulated  by 
the  Oil  Conservation  Division  are  surface  and  un- 
derground disposal  of  water  produced  concurrent- 
ly with  oil,  natural  gas,  and  carbon  dioxide;  waste 
drilling  fluids  and  muds;  and  waste  fluids  at  crude 
oil  recovery  facilities,  service  companies,  natural 
gas  plants  and  refineries.  Most  of  these  activities 
are  regulated  under  the  New  Mexico  Oil  and  Gas 
Act,  which  also  authorized  the  Oil  Conservation 
Division  to  set  requirements  for  proper  drilling, 
completion,  plugging  and  abandonment  of  wells. 
Additional  authority  is  granted  under  the  Geother- 
mal  Resources  Act,  and  through  administrative 
delegation  by  the  Water  Quality  Control  Commis- 
sion under  the  Water  Quality  Act.  The  Oil  Conser- 
vation Division  has  found  that  the  demands  for 
services  by  industry  and  the  public  are  in  conflict 
with  budgetary  constraints  due  to  the  general  eco- 
nomic situation  of  the  oil  and  gas  industry  and  the 
stite  Since  the  Oil  Conservation  Division  adminis- 
ters mostly  state  regulatory  programs,  it  is  able  to 
provide  maximum  effectiveness  with  available 
staff,  and  with  a  minimum  of  bureaucratic  require- 
ments. To  continue  to  provide  maximum  frontline 
services,  the  Oil  Conservation  Division  is  pursuing 
alternative  staffing  strategies  using  existing  state  or 
federal  funding.  (See  also  W89-07121)  (Hammond- 
PTT) 
W89-07 1 34 


EFFECTS  OI  THE  MIAN  WATER  ACT 
INDIAN  LANDS, 

Civerolo,  Hansen  and  Wolf,  Albuquerque, 
For  primary  bibliographic  entry  see  Field  6E. 
W89-07136 


SURVEY  OF  NEW  MEXICO  LAW  KEG* 
ING  INTERRELATIONSHIP  OI  WA 
QUANTITY  RIGHTS  AND  WATER  QUA! 
CONTROLS, 

Civerolo,  Hansen  and  Wolf,  Albuquerque, 
For  primary  bibliographic  entry  see  Field  6E. 
W89-07137 


GROUNDWATER  CONTAMINATION  IN 
UNITED  STATES, 

National    Science   Foundation,    Washington, 
Div.  of  Policy  Research  and  Analysis. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07142 


PUBLIC   HEALTH   EFFECTS  OF  CONE 
NATED  GROUNDWATER, 

Johns  Hopkins  Univ.,   Baltimore,  MD.  Dej 
Sanitary  Engineering  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-07143 


IMPACTS,  COSTS,  AND  TECHNIQUES 
MITIGATION  OF  CONTAMPU 

GROUNDWATER, 

Resources  for  the  Future,  Inc.,  Washington, 
For  primary  bibliographic  entry  see  Field  5C. 
W 89-07 144 


USES  OF  DIFFERENT  KINDS  OF  AQUIF 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 
P.  L.  Magnuson. 

IN:  Papers  for  and  Summary  of  a  Worksite 
Groundwater  Resources  and  Contamination  i 
United  States,  March  14  and  15,  1983,  Washir 
DC.  National  Science  Foundation  Div.  of  I 
Research  and  Analysis  Report  No.  83-12,  A 
1983.  p  151-171,  3  fig,  2  tab,  10  ref. 

Descriptors:  'Aquifers,  'Water  pollution  pi 
tion,  'Water  use,  'Groundwater  manage 
Conflicting  use,  Water  quality  control,  Gas 
tion,  Cleanup  operations,  Aquifer  restor 
Water  pollution  control. 

Conflicts  between  groundwater  quality  proti 
and  economic  development  necessitate  tl 
formal,  rational  basis  be  developed  for  detern 
the  uses  of  different  kinds  of  aquifers.  In 
cases,  these  conflicts  must  be  resolved  on  the 
or  local  level.  There  is  no  national  modi 
determining  aquifer  use.  However,  useful  inf 
tion  on  aquifer  types  and  criteria  for  various 
fer  uses  are  available.  The  determination  of  a 
use  is  inherent  in  all  aquifer  management  prof 
and  is  the  central  concept  of  groundwater  cl 
cation.  Classification  is  a  comprehensive  app 
that  establishes  a  common  goal  for  preventiv 
remedial  groundwater  classification  prot 
programs.  Protection  of  critical  aquifers  m: 
volve  tradeoffs  in  which  low  priority  aquife 
allowed  to  be  degraded  by  certain  econon 
essential  activities.  Restoration  of  contain 
aquifers  may  be  an  unrealistic  goal  and  an  unj 
able  expense  to  public  and  private  sectors. 
sions  to  attempt  to  restore  aquifers  should  be 
in  the  context  of  the  total  available  resourc 
alternative  means  of  alleviating  the  adverse  < 
of  the  contamination  (such  as  treatment  I 
wellhead,  containment,  and  development  ol 
native  supplies).  The  effectiveness  of  BVl 
technologies  for  controlling  nonpoint  souri 
groundwater  contamination  needs  to  be  eva 
along  with  cause  and  effect  relationship-'  be 
land  use  and  groundwater  quality.  (See  also 
07141)  (Lantz-1'TT) 
W 89-07 146 


INVENTORY  OF  NON-1  EDERALLY  I  •UP 
MARINE   POLLUTION    RESEARCH.  I» 
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;NT  AND  MONITORING  ACTIVITIES: 
COAST  REGION, 

■toe  National  Lab.,  TN.  Information  Re- 
and  Analysis  Div. 

Canton,  D.  M.  Opresko,  and  R.  S.  Weaver. 
t>lc  from  the  National  Technical  Information 
;.  Springfield,  VA  22161,  as  PB88-148234. 
odes  A 06  in  paper  copy,  A01  in  microfiche. 
fig.  2  tab,  2  append 

ptors:  'Marine  pollution  research,  *Re- 
facilities.  'Funding,  'Marine  environment, 
ch  priorities.  Test  facilities.  Water  pollution 
i.  Pollutant  identification,  California, 
i.  Washington,  Hawaii. 

jndred  and  forty-one  non-federally  funded 
pollution  research,  development,  and  moni- 
projects  were  reported  for  the  U.S.  West 
egion:  California,  Oregon,  Washington,  and 
.  Project  descriptions  for  each  of  these 
s  are  presented  Each  project  description 
■s  information  concerning  zone(s)  in  the 
environment  studied,  polluting  activity(ies) 
«d,  pollutant(s)  under  consideration,  and 
of  the  project  activity.  About  49%  ($6.6 
)  of  the  expenditures  were  associated  with 
waste  disposal  studies.  Forty-three  percent 
lillion)  was  related  to  pollution  arising  from 
land  uses.  All  other  activities  accounted  for 
"k  of  the  funding.  Thirty-three  percent  ($4.4 
)  was  related  to  miscellaneous  pollutants 
ily  power-plant  cooling  waters),  and  31% 
lillion)  was  not  related  to  a  specific  pollut- 
:search  related  to  two  categories  of  pollut- 
)  synthetic  organic  chemicals  and  (2)  habitat 
:ation,  each  accounted  for  about  9%.  Re- 
related  to  microorganisms  and  pathogens 
ted  for  8%  and  that  related  to  metals  and 
tic  pollutants  6%.  Other  categories  of  pol- 
accounted  for  less  than  5%.  Research  and 
ring  activities  in  coastal  and  estuarine  areas 
ted  for  96%  of  the  total  funding  ($10.5 
or  78%  and  $2.5  million  or  18%,  respec- 
Activities  on  the  outer  continental  shelf 
oceanic  areas  together  accounted  for  less 
fc  (about  $0.1  million).  The  remaining  funds 
lillion  or  3%)  were  allocated  to  freshwater 
h  projects.  Most  of  the  expenditures  were 
;arch  (6.4  million  or  47%)  and  monitoring 
lillion  or  42%)  studies.  Development  activi- 
1  evaluation  and  support  accounted  for  the 
ing  11%.  Because  funding  information  was 
ilable  for  all  FY  1983  projects,  the  analyses 
nt  minimum  estimates  of  relative  funding 
the  region.  (Lantz-PTT) 
'167 


DMIC  IMPACT  STUDY  OF  PETITION 
REGULATORY  RELIEF  FROM  PHOS- 
US  EFFLUENT  LIMITS,  CITY  OF  PANA, 

Zeni  and  Co.,  Springfield,  IL. 
later,  J  R.  McQuown,  W.  R.  Rickert,  and 
Juggins. 

Jle  from  the  National  Technical  Information 
\  Springfield,  VA  22161,  as  PB88-215124. 
odes:  A06  in  paper  copy,  A01  in  microfiche. 
No.  ILENR/RE-EA-88/09,  April  1988. 
21  tab,  6  append.  Illinois  Department  of 
I  and   Natural   Resources   Project   87/157. 

irtors:  'Regulations,  'Economic  aspects, 
ihorus,  'Illinois,  'Water  pollution  control, 
Municipal  wastewater,  Costs. 

ly  of  Pana,  Illinois,  operates  a  municipal 
'«er  treatment  plant  and  asserts  that  the 
itures  made  to  reduce  phosphorus  levels  in 
uent  have  exceeded  any  resulting  environ- 

benefits.  Therefore,  it  petitioned  the  Illinois 
on  Control  Board  requesting  a  site  specific 
lange  that  would  relieve  it  from  effluent 
10ms  regulations,  or  alternatively,  raise  its 
ble  limit  from  1.0  mg/L  to  2.8  mg/L.  Pana 
ds  that  the  downstream  benefits  are  not 
the  expenditures  because  it  would  only  in- 
phosphorus  loading  by  less  than  1%  in  Lake 
!  which  is  presently  four  times  the  critical 
and  that  fish  are  currently  surviving  this 
Iwaphorus  effluent.  The  Illinois  Department 
rgy  and  Natural  Resources  Economic  Tech- 
Ulvisory  Committee  concurred  that  phos- 


phorus is  not  the  limiting  factor  and  that  game  fish 
would  not  be  affected.  Quantifiable  benefits  would 
be  an  annual  savings  to  Pana  of  $40,160.  No  non- 
dollar benefits  would  be  expected.  (Lantz-PTT) 
W89-07170 


HYDROGEOLOGICAL  INVESTIGATION  OF  A 
PROPOSED  WASTE  DISPOSAL  SITE  AT 
NANT  Y  GWYDDON,  SOUTH  WALES, 

Halcrow  (William)  and  Partners,  Cardiff  (Wales). 
For  primary  bibliographic  entry  see  Field  5E. 
W89-07196 


BIOAUGMENTATION     AND     BIODEGRADA- 
TION  OF  ORGANIC  POLLUTANTS, 

Standard    Oil    Co.    (Ohio),    Cleveland.    Research 

Center. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-07241 


IN-SITU  BIOTRANSFORMATION  OF  CHLOR- 
INATED SOLVENTS  IN  GROUNDWATER, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  L.  McCarty,  and  P.  V.  Roberts. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  129-132,  EPA 
grant  EPA  CR-8 1220. 

Descriptors:  'Biotransformation,  'Groundwater 
pollution,  'Cleanup  operations,  'Water  pollution 
treatment,  'Fate  of  pollutants,  'Biodegradation, 
'Methane  bacteria,  'Organic  compounds,  'Oxida- 
tion, Chlorinated  solvents. 

Contamination  of  groundwaters  with  chlorinated 
solvents  such  as  trichloroethylene  and  1,1,1-trich- 
loroethane  is  widespread,  and  costs  for  restoration 
are  high.  Field  experiments,  conducted  by  Stan- 
ford University  Environmental  Engineering  and 
Science  program  to  develop  methodologies  for  in- 
situ  biodegradation  of  chlorinated  solvents,  are  dis- 
cussed. The  growth  of  indigenous  methanotrophic 
bacteria  is  being  encouraged  through  the  introduc- 
tion of  the  primary  substrate,  methane,  and  oxygen 
used  as  the  electron  acceptor  for  methane  oxida- 
tion. These  gases  are  dissolved  in  carrier  water  that 
is  injected  into  a  confined  aquifer.  Mixed  popula- 
tions of  methanotrophs  have  been  demonstrated  by 
several  investigators  to  be  capable  through  come- 
tabolism  of  the  biodegradation  of  several,  but  not 
all,  chlorinated  aliphatic  compounds.  Among  those 
that  are  degradable  is  trichloroethylene.  These  lab- 
oratory experiments  indicate  that  trichloroethylene 
oxidation  by  methanotrophs  is  much  less  rapid 
than  for  the  primary  substrate,  methane.  Also,  it 
appears  from  other  studies  that  reaction  rates  are  a 
function  of  the  solution  concentration  of  trichlor- 
oethylene. Therefore,  overall  rates  of  trichloroeth- 
ylene transformation  are  reduced  when  material  is 
sorbed  significantly  (as  in  this  situation).  These 
results  indicate  that  more  rapid  transformation  of 
trichloroethylene  would  require  a  larger  popula- 
tion of  methanotrophs  than  can  currently  be  sup- 
ported with  the  introduction  of  4  mg/1  of  methane 
and  20  mg/1  of  dissolved  oxygen.  Alternatively, 
time  periods  of  several  days  to  several  weeks  may 
be  required  for  more  complete  conversion.  This  is 
not  unreasonable  considering  the  long  time  scales 
of  most  restoration  techniques.  Caution  must  be 
indicated  in  making  projections  from  the  current 
studies,  however,  as  there  are  large  uncertainties  in 
the  actual  extent  of  trichloroethylene  removal. 
Also,  the  design  of  alternative  operating  methods 
to  achieve  improved  rates  of  transformation  are 
greatly  hindered  by  the  lack  of  understanding  of 
kinetics  of  cometabolism.  It  is  expected  that  until 
such  understanding  is  obtained,  it  will  not  be  possi- 
ble to  transfer  results  from  one  situation  to  another 
with  a  good  degree  of  confidence.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07268 


IN-SITU  TREATMENT  OF  PENTACHLORO- 
PHENOL  CONTAMINATED  SOIL  THROUGH 
INDUCED  ANAEROBIOSIS  AND  BIOAUG- 
MENTATION WITH  ANAEROBIC  SEWAGE 
SLUDGE, 


Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 
S.  A.  Boyd,  and  M.  D.  Mikesell. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  133-134. 

Descriptors:  'Decontamination,  'Biological  treat- 
ment, 'Chlorination,  'Anaerobic  bacteria,  'Soil 
contamination,  'Sludge,  'Bioaugmentation,  Pen- 
tachlorophenol,  Wastewater  treatment. 

Reductive  chlorination,  the  replacement  of  CI  with 
H,  is  shown  to  be  a  biologically  mediated  degrada- 
tive  reaction  that  can  occur  when  soils  are  anaero- 
bic. One  important  new  application  of  reductive 
chlorination  reactions  is  the  in  situ  decontamina- 
tion of  soil.  Recent  studies  in  this  laboratory  have 
shown  that  the  decontamination  of  soil  containing 
pentachlorophenol  may  be  achieved  by  amending 
soil  with  anaerobic  sewage  sludge  containing  dech- 
lorinating  bacteria  to  promote  dechlorination.  The 
reductive  dechlorination  of  pentachlorophenol  has 
been  previously  demonstrated.  The  degradation  of 
12.5  ppm  pentachlorophenol  occurred  in  less  than 
two  weeks  and  the  primary  degradative  product 
was  3,5-dichlorphenol.  When  this  same  sludge  was 
first  acclimated  to  chlorophenol  degradation  by 
repeated  feedings  of  2-,  3-,  and  4-chlorophenol, 
pentachlorophenol  degradation  proceeded  more 
rapidly  through  the  same  tri-  and  dichlorophenols. 
However,  in  this  case,  dechlorination  continued 
through  3-chlorophenol  until  no  chlorophenols 
could  be  detected.  These  results  clearly  showed 
the  complete  reductive  dechlorination  of  pentach- 
lorophenol by  the  chlorophenol  degrading  micro- 
organisms present  in  anaerobic  sewage  sludge. 
When  anaerobic  sludge  from  the  same  source  was 
added  to  anaerobic  soil,  rapid  pentachlorophenol 
dechlorination  occurred.  In  contrast,  pentachloro- 
phenol was  consistently  persistent  in  aerobic  soil 
regardless  of  sludge  addition,  and  the  disappear- 
ance of  pentachlorophenol  in  non-amended  anaero- 
bic soil  was  slow  and  incomplete.  However,  the 
addition  of  anaerobic  sludge  greatly  enhanced  the 
rate  of  pentachlorophenol  degradation  in  anaerobic 
soil.  The  degradation  of  pentachlorophenol  (20 
ppm)  under  the;>e  conditions  occurred  without  a 
lag  and  was  complete  within  28  days.  The  addition 
of  alternative  organic  amendments  including  glu- 
cose, soybean  plant  tissue  and  autoclaved  sludge 
did  not  result  in  any  change  in  the  removal  of 
pentachlorophenol  from  anaerobic  soil.  Only 
active  sewage  sludge  was  effective  in  enhancing 
the  biodegradation  of  pentachlorophenol.  These 
data  have  clearly  shown  that  the  dechlorinating 
activity  could  be  transferred  to  soil  through 
bioaugmentation  with  active  sludge,  and  provide 
the  basis  for  a  simple  and  inexpensive  in-situ  treat- 
ment of  pentachlorophenol  contaminated  soils. 
(See  also  W89-07234)  (Miller-PTT) 
W89-07269 


LEACHING  OF  SALTSTONE  -  LABORATORY 
AND  FIELD  TESTING  AND  MATHEMATICAL 
MODELING, 

For  primary  bibliographic  entry  see  Field  5E. 
W89-07293 


LEACH  TESTING  OF  IN  SITU  IMMOBILIZED 
SOILS  CONTAMINATED  WITH  PCBS  AND 
LEAD, 

Hazardous  Waste  Immobilization,  Knoxville,  TN. 
L.  R.  Dole. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  283. 

Descriptors:  'Water  pollution  prevention,  'Clean- 
up operations,  'Path  of  pollutants,  'Leaching, 
'Soil  contamination,  'Polychlorinated  biphenyls, 
'Lead,  Monoliths,  Diffusion  coefficients,  Aquifers, 
Superfund  sites,  Fate  of  pollutants. 

The  application  and  interpretation  of  the  modified 
ANS  16.1  leach  tests  were  key  elements  in  estab- 
lishing in  situ  immobolization  as  a  permanent 
remedy  for  the  polychlorinated  biphenyl  and  lead 
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Group  5G — Water  Quality  Control 

contaminated  soils  at  the  Pepper's  Steel  and  Alloys 
Siiperfund  site  at  Medley,  FL.  This  study  estab- 
lished formulas  for  the  stabilization  of  polychlori- 
nated  biphenyl  and  lead  contaminated  soils,  allow- 
ing the  emplacement  of  monoliths  directly  in  the 
Biscayne  aquifer  without  the  liners.  The  effective 
lead  diffusion  coefficients  measured  for  fixed  peat- 
rich'  soils  and  fixed  fills  were  3  times  ten  to  the 
minus  11th  power  and  6  times  10  to  the  minus  14th 
power  sq  cm  per  s,  respectively.  In  the  case  of 
polychlorinated  biphenyls,  the  effective  diffusion 
coefficients  were  estimated  from  their  detection 
limits  to  be  less  than  2  times  10  to  the  minus  13th 
power  to  3  times  10  to  the  minus  14th  power  sq  cm 
per  s,  respectively,  for  the  fixed  peat  and  fill.  When 
the  releases  of  these  contaminants  from  monoliths 
are  modeled,  the  results  show  that  concentrations 
in  the  aquifer  are  below  current  detection  limits 
and  levels  of  concern  to  public  health.  (See  also 
W89-07234)  (Author's  abstract) 
W89-07294 


INFORMATION  MANAGEMENT  SYSTEM 
FOR  IPM  ALTERNATIVES  TO  PESTICIDES, 

Environmental   Protection   Agency,   Washington, 
DC.  Integrated  Pest  Management  Unit. 
A.  R.  Leslie. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  366-368. 

Descriptors:  *Data  storage  and  retrieval,  •Infor- 
mation management,  *Water  pollution  prevention, 
♦Water  quality  control,  'Pesticides,  *Agricultural 
chemicals,  *Management  planning,  Pest  manage- 
ment, Groundwater  pollution,  Nonpoint  pollution 
sources,  Drinking  water,  Decision  making. 

A  computerized  information  systems  for  integrated 
pest  management  (and/or  non-chemical  alterna- 
tives) developed  by  the  Office  of  Pesticide  Pro- 
grams of  the  Environmental  Protection  Agency 
for  use  on  the  state  level  is  described.  The  deci- 
sion-making system  electronically  accesses  data 
bases  of  pest,  crop  and  environmental  information 
including  resistance  trends.  Such  a  data  and  deci- 
sion-making system  could  be  critical  to  the  States' 
ability  to  make  environmentally  sound  recommen- 
dations. The  system  could  enable  states  to  devise  a 
program  to  manage  groundwater  contamination 
under  a  maximum  contaminant  level  set  by  the 
Office  of  Drinking  Water.  States  are  required  to 
prepare  a  management  program  which  includes 
best  management  practices  to  reduce  pollutant 
loading  from  nonpoint  sources.  The  alternative  site 
system  could  be  used  to  assist  in  fulfilling  this 
requirement.  Each  best  management  practice  must 
be  assessed  for  its  impact  on  groundwater  quality, 
and  in  many  cases,  integrated  pest  management 
practices  are  considered  best  management  prac- 
tices by  the  Office  of  Water  Quality  and  Standards. 
The  Environmental  Effects  Branch  of  the  Office  of 
Pesticide  Programs  identifies  uses  of  new  chemi- 
cals that  may  impact  endangered  species.  The  data 
base  and  decision-making  system  appears  to  be 
critical  to  the  eventual  alternatives  chosen  by  the 
County  Extension  Agencies  of  the  Fish  and  Wild- 
life Service  after  a  potential  threat  has  been  identi- 
fied. A  national  pesticide  resistance  monitoring 
program  (involving  Federal,  State,  and  local  agen- 
cies as  well  as  the  private  sector),  could  identify 
resistance  trends  and  focus  resistance  management 
efforts  at  the  State  level.  The  system  being  devel- 
oped will  be  extremely  useful  for  resistance  man- 
agement efforts.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07310 


FIELD  VALIDATION  OF  THE  KPEG  PROC- 
ESS TO  DESTROY  PCBS,  PCDDS,  AND  PCDFS 
IN  CONTAMINATED  WASTE, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
C.  J.  Rogers. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington.  DC.  1987.  p.  433-434. 

Descriptors:  *Water  pollution  prevention,  'Water 
m   treatment,   •Polychlorinated   biphenyls, 


•Field    tests,    Waste    disposal.      I  KPEG 

process,  Waste  treatment,  Hazardous  materials 

Treatment  data,  regulations  for  treated  material*, 
costs,  and  the  potentials  of  chemical  reagents  pre- 
pared from  polyethylene  glycols  and  potassium 
hydroxide  (the  KPEGs  process)  for  the  destruc- 
tion of  a  variety  of  halogenated  pollutants  are 
reviewed.  Bench  scale  studies  have  already  estab- 
lished conditions  for  polychlorinated  biphenyl  de- 
struction to  less  than  1  ppm  and  PCDDs  and 
PCDFs  to  less  than  1  ppb.  Toxicological  tests  have 
established  that  arylpolyglycol  by-products  from 
KPEG  reactions  are  non-toxic.  The  non-toxic 
property  of  the  by-products  may  allow  for  delist- 
ing and  on-site  disposal  of  treated  materials.  In 
July  and  August  1986,  a  2700  gallon  KPEG  was 
used  in  Butte,  Montana  on  a  wood  preserving  site 
and  in  Washington  on  a  waste  disposal  site  to 
successfully  destroy  PCDDs  and  PCDFs  (120  ppb 
to  200  ppm)  in  17000  gallons  of  liquid  waste  to 
non-detectable  levels.  A  prototype  reactor  de- 
signed to  treat  both  liquids  and  solids  was  to  be 
tested  in  1987  on  selected  Superfund  and  Depart- 
ment of  Defense  sites.  These  field  studies  will  have 
validated  or  established  conditions  in  the  prototype 
reactor  for  destruction  of  polychlorinated  biphen- 
yls, PCDDs,  PCDFs  to  acceptable  levels  required 
by  the  regulations.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07321 


CERIODAPHNIA:  THEIR  USE  AS  STREAM 
PROFILE  INDICATORS  OF  WATER  QUALITY 
IN  WHITEWOOD  CREEK,  SOUTH  DAKOTA, 

South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Inst. 

D.  G.  Murphey,  F.  E.  Payne,  and  D.  R.  Nimmo. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  573-576,  2  fig,  2 
ref. 

Descriptors:  *Daphnia,  *Bioindicators,  *Water 
quality  standards,  *Mine  wastes,  'South  Dakota, 
•Water  quality  management.  Wastewater  treat- 
ment, Streams,  Whitewood  Stream,  Indicators, 
Water  quality,  Toxicity,  Effluents,  Copper,  Sym- 
posia. 

The  level  of  treatment  needed  to  meet  the  in- 
stream  water  quality  goals  for  the  Homestake 
Mining  company  at  Whitewood  Creek  (South 
Dakota)  was  investigated.  Two  predictive  tools 
were  used:  (1)  In-situ  Ceriodaphnia  bioassays  in  a 
toxicity  stream  profile,  and  (2)  EPA  National 
Crisis  values  modified  to  reflect  on-site  water  hard- 
ness and  potential  resident  biota.  Toxicity  tests 
with  Ceriodaphnia  and  chemical  analyses  were 
conducted  on  in-stream  samples  of  Whitewood 
Creek  water.  Recalculation  procedures  to  derive 
site-specific  criteria  and,  about  four  months  later, 
biosurveys  were  used  to  assess  water  quality  below 
Homestake  Mine.  For  the  tests  with  Ceriodaphnia, 
ten  sites  were  selected  along  the  creek  with  two 
above  the  confluence  with  Gold  run  Creek,  whose 
volume  was  about  90%  wastewater.  Analysis  of 
constituents  in  water  from  the  ten  sample  sites 
consisted  of  the  following  determinations:  pH,  sus- 
pended solids,  total  dissolved  solids,  hardness,  alka- 
linity, ammonia,  arsenic,  cadmium,  chromium, 
copper,  lead,  mercury,  nickel,  zinc,  total  cyanide, 
and  method  'C  cyanide.  Based  on  mortality  and 
reproduction  of  Ceriodaphnia,  it  was  evident  that 
Gold  Run  Creek  containing  the  wastewater  dis- 
charge from  Homestake  was  chronically  toxic  to 
the  animals.  Although  45%  of  the  daphnids  did  not 
die  at  the  end  of  eight  days,  no  young  were  pro- 
duced. It  was  also  apparent  that  in  water  from 
stations  downstream  of  the  Gold  Run  confluence, 
the  daphnids  were  not  affected  by  the  discharge;  in 
fact,  at  Station  4  about  100  meters  below  the 
confluence  the  daphnids  lived  and  produced  as 
well  as  in  water  from  the  two  stations  above 
Homestake.  The  5%  mortality  at  Station  4  is  not 
considered  significant  compared  to  controls.  But  of 
equal  interest  were  stations  further  downstream 
that  showed  toxicity  -  apparently  associated  with 
point  and  nonpoint  sources  of  metals  other  than 
those  from  Homestake.  One  of  the  intriguing  dis- 
coveries was  the  lack  of  availabilttj   of  copper  in 


Honiestake's    wastewater    affecting    ' 

downstream  of  the  confluence   An  importable 

clusiin  is  that  other  factors  in  the  v. 

tion  to  hardness,  prevented  the  upi  I 

by   the  daphnids    (See  alvi  W89-07234)  (Mil 

ITT) 

W89-07339 


AEROBIC  BIODEGRADATION  OF  TRIC 
LOROETHYLENE  BY  PURF.  CULTURE!  A^ 
NATURAL  MICROBIAL  COMMUNITIES 

Technology  Applications,  Inc.,  Gulf  Breeze,  F 
For  primary  bibliographic  entry  see  Field  5 
W89-07354 


BIOLOGICAL  REMOVAL  OF  TRICHLO 
OETHYLENE  FROM  CONTAMINATI 
GROUND  WATER, 

Oklahoma    Univ.,    Norman.    Environmental  a 

Ground  Water  Inst. 

B.  H.  Wilson,  and  D.  W.  Pogue. 

IN:  Preprints  of  Papers  Presented  at  the  19* 

ACS  National  Meeting.  Vol.  27,  No.  2.  Division 

Environmental  Chemistry,  American  Chemical ! 

ciety,  Washington,  DC.  1987.  p.  628-631,  1  tab 

ref. 

Descriptors:  'Water  pollution  treatment,  'Biolc 
cal  treatment,  'Groundwater,  'Well  water,  Tri 
loroethylene,  Biodegradation,  Chlorinated  hyd 
carbons. 

A  preliminary  evaluation  of  the  technical  feasit 
ty  of  biological  treatment  of  well  water  conta 
nated  with  trichloroethylene  (TCE)  and  LI 
trichloroethane  (TCA)  is  presented.  The  reac 
was  constructed  in  a  borosilicate  glass  column  I 
feet  long  by  two  inches  in  diameter.  The  colli 
was  filled  with  50  inches  of  coarse  sand.  F 
inches  of  a  mixture  of  Lincoln  fine  sand  and 
coarse  sand  was  added  to  the  top  of  the  column 
solution  of  TCE  and  1,1,1-TCA  in  spring  wf 
was  continuously  pumped  to  the  head  of 
column.  The  water  drained  by  gravity  A  mixt 
of  propane  in  air  was  supplied  to  the  sealed  he 
space  of  the  column.  A  concentrated  aqueous  « 
tion  of  TCE  and  1,1,1, -TCA  was  diluted  up  t 
liters  and  transferred  to  a  large  Teflon  bag  I 
pended  in  the  water.  A  peristaltic  pump  pu] 
spring  water  from  a  reservoir.  The  influent  c 
centration  of  TCE  was  820  microg/L,  and  thai 
1,1,1, -TCA  was  765  microg/L.  The  concentral 
of  chlorinated  organic  compounds  in  the  air  ft 
the  column  was  measured  by  inserting  a  Te 
resin  trap  just  upstream  of  a  flow  meter  used 
monitor  flow  of  air  through  the  column.  Initia 
the  reactor  was  constructed  only  of  the  coi 
sand;  after  four  weeks,  degradation  was  not 
served  and,  at  that  time,  the  soil/sand  mini 
using  the  Lincoln  fine  sand  was  added  becaust 
its  previous  success  in  degrading  TCE.  Initial 
climation  took  approximately  two  weeks;  sigi 
cant  removals  of  TCE  in  the  effluent  in  b 
effluent  gas  and  water  phases  were  seen  thereal 
No  significant  reduction  of  1,1,1,-TCA  was 
served  in  either  the  effluent  gas  or  water  pha 
To  confirm  the  removal  of  TCE  by  a  cometab 
process  of  the  propane-utilizing  microorganis 
the  addition  of  propane  to  the  top  of  the  coll 
was  discontinued  on  day  21.  Within  four  days, 
concentrations  of  TCE  returned  to  the  orig 
concentrations  before  acclimation  was  establisl 
(See  also  W89-07234)  (Miller-PTT) 
W89-07355 

DEGRADATION  OF  PENTACHLOROPHEN 
IN  IMMOBILIZED-BACTERIA  BIORE 
TORS, 

Idaho  Univ.,  Moscow.  Dept.  of  Bacteriology 

Biochemistry. 

K.  O'Reilly,  J.  Steiert,  R.  Kadakia,  R.  Korus,  ai 

R.  Crawford. 

IN:   Preprints  of  Papers  Presented  at  the  1 

ACS  National  Meeting.  Vol.  27,  No.  2.  Divisio 

Environmental  Chemistry.  American  Chemical 

ciety,  Washington,  DC.    1987.  p.  702-704,  5 

Descriptors:  'Wastewater  treatment,  'Waterpi 
tion  treatment,  'Biodegradation,  *Ba 


198 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


ophenol,       Flavobacterium, 
s.  Chlorinated  hydrocarbons. 


Bioreactors,       W89-07381 


ilily  of  immobilized  Flavobacterium  cells  to 
e  the  biocide  pentachlorophenol  was  inves- 
A  variety  of  bioreactor  designs  were 
Immobilized  Flavobacterium  were  effective 
srs  of  pentachlorophenol  Complete  miner- 
n  of  the  compound  occurred  in  both  batch 
ntinuous  reactors.  Since  the  reaction  was 
der  with  respect  to  pentachlorophenol  and 
,  the  amount  of  pentachlorophenol  degrad- 

limited  by  the  amount  of  active  beads.  An 
cted  result  was  the  loss  of  activity  at  the 
bead  concentration.  This  may  be  explained 
eater  depletion  of  glutamate,  as  pentachlor- 
1  degradation  by  free  cells  has  been  shown 
timulated  by  the  presence  of  an  additional 

source.  At  0.5  gm  beads  per  ml,  the  de- 
in  pentachlorophenol  degradation  rate  may 
ted  to  a  decrease  in  glutamate  concentra- 
xperiments  are  underway  to  test  this  hy- 
s.  The  column  reactor  was  able  to  handle 
>ncentrations  higher  than  that  tolerated  in 
ch  reactor.  Since  the  solution  feed  and  air 
orts  were  next  to  each  other,  the  influent 
fectively  mixed  with  the  resident  volume, 

the  pentachlorophenol  concentration  in  the 

lower  than  that  of  the  feed  solution.  Immo- 
cell  bioreactors  should  be  applicable  to  the 
unination  of  other  compounds.  Many  xeno- 
have  been  found  to  be  susceptible  to  biode- 
on.  It  should  be  possible  to  customize  a 
tor  to  degrade  a  specific  chemical  by  immo- 

the  proper  bacteria.  (See  also  W89-07234) 

PTT) 
'373 


RSTANDING  THE  RESPONSE  TO  ENVI- 
[ENTAL  RISK  INFORMATION, 

Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ital  Studies. 

>g 

eprints  of  Papers  Presented  at  the  194th 
ational  Meeting.  Vol.  27,  No.  2.  Division  of 
nmental  Chemistry,  American  Chemical  So- 
Washington,  DC.   1987.  p.  745-746,  5  ref. 

>tors:   *Risk  assessment,   *Water   pollution 
•Information  exchange,   'Public  opinion, 
ing  water.  Toxic  substances. 

oblem  of  communicating  the  risks  attributa- 
loxic  and  hazardous  substances  in  drinking 
is  discussed.  When  the  public  is  presented 
formation  about  the  risks  of  environmental 
i,  the  variety  of  responses  is  often  bewilder- 
ople  are  remarkably  sensitive  to  some  risks 
ensitive  to  others.  An  individual  who  ac- 
le  risks  of  smoking  may  nonetheless  become 
gitated  when  informed  that  TCE  has  been 
n  his  or  her  drinking  water.  This  is  in  part 
the  fact  that  perceived  risk  is  often  system- 
discrepant  from  assessed  risk.  Even  when  a 
health  risk  may  be  accurately  specified 
i  given  death  or  tumor  rate),  people  make 
in  estimating  the  probability  that  those  risks 
cur.  Studies  of  risk  perception  have  found  a 
I  of  reasons  why  information,  memories  or 
become  available  or  salient.  It  has  been 
llial  estimates  of  death  rates  for  infrequent 
>  are  often  higher  than  the  actual  rates, 
rsely,  if  a  death  rate  is  high,  people  often 
stimate  its  frequency.  It  has  been  proposed 
me  of  the  risks  were  overestimated  because 
ere  associated  with  dramatic  or  sensational 
such  as  natural  disasters,  which  are  easily 
t  to  mind.  Other  factors  which  might  en- 
the  availability  or  salience  of  a  risk  are  the 
dread  of  the  event,  the  extent  to  which  it 
:n  publicized  in  news  accounts,  or  the  emo- 
«xiated  with  it.  For  example,  an  individual 
■ads  a  news  account  of  TCE  contamination 
act  angrily,  whereas  someone  who  is  per- 
contacted  by  the  agency  representative 
sible  for  cleaning  up  the  contamination  may 
i  concerned  but  positive  response.  As  the 
becomes  increasingly  assertive  in  their  at- 
to  be  informed  about  the  risks  they  face,  it 
c  even  more  essential  to  understand  and 
the  nature  of  the  response  to  risk  informa- 
>ee  also  W89-07234)  (Miller-PTT) 


DEMONSTRATION  STUDY  ON  BIOTREAT- 
MENT  OF  CONTAMINATED  SOILS  AT  AN 
ABANDONED  PETROCHEMICAL  REFINERY, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-07397 


PENTACHLOROPHENOL  AND  CREOSOTE 
CONTAMINATED  SOIL  AND  GROUNDWAT- 
ER REMEDIATION, 

BioTrol,  Chaska,  MN. 
A.  D.  Pfiug,  and  M.  B.  Burton. 
IN:  Preprints  of  Papers  Presented  at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  813. 

Descriptors:  *In-situ  treatment,  'Remediation, 
*Water  pollution  treatment,  'Groundwater  pollu- 
tion, 'Detoxification,  'Soil  contamination,  'Waste 
disposal  sites,  'Biotechnology,  Microbiological 
studies,  Hazardous  wastes. 

Commercial  treatment  systems  have  been  devel- 
oped to  provide  microbiological  detoxification  of 
water  and  soils  contaminated  with  pentachloro- 
phenol and  creosote.  These  systems  include  a 
groundwater  decontamination  system,  a  lagoon 
water  system,  and  a  soils  decontamination  system. 
The  results  of  this  development  effort  have  led  to 
the  installation  of  a  demonstration  groundwater 
decontamination  unit  on  an  operating  wood  pre- 
serving site  in  Minnesota.  The  groundwater  system 
contains  an  immobilized  bacteria  packaged  in  an 
engineered  system  using  a  microbial  population 
discovered  by  scientists  at  the  Gray  Freshwater 
Biological  Institute,  a  part  of  the  University  of 
Minnesota.  The  field  demonstration  has  been  con- 
ducted in  a  continuous  program  since  September 
of  1986.  The  decontaminated  water  is  being  dis- 
charged to  a  POTW  without  additional  treatment. 
Use  of  other  systems,  including  an  overview  of  the 
in  situ  remediation  development  program  for  toxic 
and  hazardous  contaminants,  are  described.  The 
successful  biological  treatment  of  these  initial  tar- 
geted contaminants  combined  with  ongoing  re- 
search and  development  are  leading  to  additional 
application  of  the  technology  and  systems  to  the 
decontamination  of  other  systems.  (See  also  W89- 
07234)  (Author's  abstract) 
W89-07398 


PREDICTING  CUPRIC  ION  ACTIVITIES  IN 
NATURAL  WATERS  USING  A  TWO  DIS- 
CRETE BINDING  SITES  COMPUTER  MODEL, 

Universidade  Estadual  de  Campinas  (Brazil).  Inst. 

de  Quimica. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07399 


TURNING  THE  TIDE  ON  WATER  QUALITY, 

Perkins  Coie,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-07433 


CHANGES  IN  PLANT  COMMUNITY  AT  FOX- 
COTE  RESERVOIR  FOLLOWING  USE  OF 
FERRIC  SULPHATE  TO  CONTROL  NUTRI- 
ENT LEVELS, 

S.  N.  Young,  W.  T.  Clough,  A.  J.  Thomas,  and  R. 
Siddall. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2,  No.  1,  p  5-12,  Febru- 
ary 1988.  4  fig,  13  ref. 

Descriptors:  'Water  quality  control,  'Nutrients, 
•Sulfates,  'Plant  populations,  'Species  composi- 
tion, 'Reservoirs,  Cycling  nutrients,  Algae,  Algal 
control.  England. 

In  an  attempt  to  control  planktonic  algal  growth  in 
Foxcote  water-supply  reservoir,  England,  which  is 
supplied  by  eutrophic  waters  from  the  river  Great 
Ouse,  ferric  sulfate  was  used  to  reduce  orthophos- 
phate  concentrations  in  the  pumped  inlet  water. 


Internal  recycling  of  sediment-bound  nutrients  re- 
tarded the  expected  algal  control  for  almost  three 
years.  During  the  third  year,  a  marked  change  in 
the  ecology  of  the  reservoir  occurred,  and  plank- 
tonic algae  were  largely  replaced  by  prolific 
growths  of  filamentous  species  and  rooted  macro- 
phytes.  While  the  changed  flora  has  caused  its  own 
problems,  the  reservoir  is  now  less  prone  to  clo- 
sure due  to  intractable  water-treatment  problems. 
(Author's  abstract) 
W89-07460 


SEWAGE  AND  A  CITY  BY  THE  SEA:  HONG 
KONG -A  CASE  IN  POINT, 

Hong  Kong  Environmental  Protection  Dept. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-07461 


TOLO  HARBOUR:  THE  CASE  FOR  INTE- 
GRATED WATER  QUALITY  MANAGEMENT 
IN  A  COASTAL  ENVIRONMENT, 

Hong  Kong  Environmental  Protection  Dept. 
B.  P.  R.  Holmes. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2,  No.  2,  p  171-179, 
April  1988.  5  fig,  3  tab,  13  ref. 

Descriptors:  'Water  quality  management,  'Water 
pollution  effects,  'Coastal  waters,  'Harbors,  Envi- 
ronmental effects,  Red  tide,  Wastewater  facilities, 
Nutrients,  Pollution  load,  Water  pollution  control, 
Model  studies,  Optimum  development  plans, 
Future  planning,  Hong  Kong. 

Tolo  Harbour,  Hong  Kong,  is  a  marine  inlet  which 
is  under  severe  development  pressure.  Degradation 
of  the  environment  has  caused  visual  nuisance, 
adverse  ecological  changes,  economic  losses,  and 
health  risks.  The  increasing  occurrence  of  damag- 
ing and  potentially  dangerous  red  tides  is  closely 
correlated  with  the  increase  in  nutrient  pollution 
loading.  This  comes  mainly  from  two  sewage- 
treatment  works,  even  though  they  are  performing 
in  accordance  with  their  design.  The  impact  of 
organic  pollution  on  Tolo,  as  measured  by  BOD, 
was  already  severe  before  the  rise  in  nutrient  load- 
ing of  this  decade  added  the  problems  of  eutroph- 
ication.  The  Hong  Kong  Government's  response 
involves  a  coordinated  sequence  of  conventional 
pollution-control  activities.  The  impact  on  receiv- 
ing water  quality  of  load  reduction  effected  by  the 
Tolo  Harbour  Action  Plan,  in  terms  of  BOD  and 
nitrogen,  has  been  tested  using  the  water-quality 
and  ecosystem  model  for  Tolo,  QUEST.  The  prob- 
lems which  are  now  being  faced  would  not  be  so 
severe  if  earlier  planning  had  given  adequate  rec- 
ognition to  the  ecological  consequences  of  all  the 
aspects  of  development  in  combination.  It  is  to  be 
hoped  that  the  same  mistakes  will  not  be  repeated 
in  other  areas,  for  example  Deep  Bay  in  the  north- 
eastern part  of  Hong  Kong  bordering  the  Shenz- 
hen Special  Economic  Zone  in  the  People's  Re- 
public of  China.  (Shidler-PTT) 
W89-07465 


COMPUTER  MODELING  FOR  WATER  QUAL- 
ITY PLANNING:  A  CASE  STUDY, 

CH2M  Hill,  Emeryville,  CA. 

U.P.  Singh,  and  J.  W.  Scholl. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  61,  No.  1,  p  87-94,  January  1989.  6 

fig,  9  tab,  8  ref.  EPA  1980  Needs  Survey  Contract 

68-0105890. 

Descriptors:  'Model  studies,  'Computer  models, 
'Water  quality  management,  *Water  quality  con- 
trol, 'Optimum  development  plans,  'Simulation, 
'Water  quality  standards,  'Cost  analysis,  Dis- 
solved oxygen,  Economic  aspects.  Urban  water- 
sheds. Water  pollution  control,  Management  plan- 
ning, Sewer  systems,  Optimization,  Storm 
wastewater,  Combined  sewer  overflow. 

Two  computer  models,  the  Continuous  Storm- 
water  Pollution  Simulation  System  (CSPSS)  and 
the  Computer  Optimized  Stormwater  Treatment 
(COST)  program  have  been  developed  to  link  the 
results  of  continuous  receiving  water  quality  simu- 
lation and  the  economic  optimization  components 
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of  water  quality  planning.  CSPSS  provides  a  con- 
tinuous macroscopic  simulation  of  an  urban  area 
and  its  receiving  water,  and  COST  identifies  the 
economically  optimum  combination  of  both  wet 
weather  and  dry  weather  pollution  abatement  al- 
ternatives. Results  obtained  form  CSPSS  simula- 
tions show  that  the  selected  water  quality  criteria 
for  dissolved  oxygen  (DO),  suspended  solids,  and 
fecal  coliforms  (FC)  are  all  violated  in  the  Sandus- 
ky River  downstream  from  Bucyrus,  Ohio,  and 
that  the  removal  of  all  pollutant  loads  from  com- 
bined sewer  overflows  will  not  completely  elimi- 
nate DO  and  FC  violations.  Pollutant  removal 
requirements  were  selected,  and  the  COST  pro- 
gram was  used  to  identify  the  optimum  combina- 
tion of  pollution  abatement  alternatives.  The  re- 
sults yielded  a  combination  of  sewer  flushing, 
street  sweeping,  storage,  treatment  level  and  rate, 
and  annual  cost.  (Author's  abstract) 
W89-07487 


OPTIMAL  POLLUTION  CONTROL  STRATE- 
GIES IN  THE  PRESENCE  OF  INTERACTING 
TOXICANTS, 

California  Univ.,  San  Francisco.  Dept.  of  Pharma- 
cy. 

F.  Bois,  P.  J.  Gravil,  P.  Vasseur,  and  P.  hoard. 
Water  Research  WATRAG,  Vol.  22,  No.   11,  p 
1443-1447,  November  1988.  8  fig,   1  tab,   10  ref. 

Descriptors:  *  Synergistic  effects,  *  Water  pollution 
control,  *Water  quality  control,  *Environmental 
quality,  'Cost  analysis,  *Toxicity,  Environmental 
policy,  Economic  aspects,  Chromium,  Copper, 
Zinc,  Model  studies,  Multiple  regression  analysis, 
Optimization. 

A  method  for  determining  which  pollutants  should 
be  reduced  first  in  the  presence  of  interactions, 
given  an  initial  contamination  situation,  and  a  spec- 
ified goal  of  pollution  reduction,  is  presented.  An 
index  of  environmental  toxicity  is  expressed  as  a 
polynomial  function  of  the  concentrations  of  dif- 
ferent chemicals.  The  coefficients  of  the  function 
are  estimated  by  multiple  regression  analysis.  Mini- 
mization of  the  cost  of  achieving  a  given  level  fo 
toxicity  reduction  is  obtained  by  uniform  sampling 
and  cost  determination  on  the  same  polynomial. 
This  method  can  be  applied  to  any  combination  of 
pollutants  and  any  toxicity  test.  As  an  example,  the 
joint  toxicity  of  chromium,  copper,  and  zinc  meas- 
ured by  a  bacterial  test,  the  Microtox(R)  test,  is 
modeled.  In  this  simplified  context,  the  three 
metals  are  found  to  interact.  It  is  shown  that  it 
would  be  inefficient  to  diminish  simultaneously 
their  concentrations;  instead,  zinc  and  chromium 
should  be  removed  first.  The  extent  of  removal 
depends  on  the  initial  concentrations  and  on  the 
degree  of  toxicity  reduction  desired.  (Author's  ab- 
stract) 
W89-07500 


EFFECT  OF  CAGE  AQUACULTURE  OF  RAIN- 
BOW TROUT  ON  THE  DISTRIBUTION  AND 
STABILITY  OF  MACROBENTHOS  IN  EUTRO- 
PHIC  LAKE  LETOWSKIE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 
Dept.  of  Ecology  and  Protection  of  Environment. 
For  primary  bibliographic  entry  see  Field  81. 
W89-07514 


EFFECT  OF  A  'BIO-FILTER'  AQUATIC 
TREATMENT  PLANT  ON  DOH-HOH-NUMA 
BOG,  TSUKUBA  CITY,  JAPAN:  RAPID  OLIGO- 
TROPHICATION  WITHOUT  DAMAGE  TO 
THE  PHYTOPLANKTON  COMMUNITY, 
Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

For   primary   bibliographic   entry   see   Field    5D. 
W89-07526 


GROUND  WATER  MANAGEMENT  ZONE-AN 
ALTERNATIVE  TO  COSTLY  REMEDIATION, 

Delaware  State  Dept.  of  Natural  Resources  and 

Environmental  Control,  Dover. 

M.  A.  Apgar,  P.  J.  Cherry,  J.  H.  Jordan,  and  S.  N. 

Williams. 

Ground   Water   Monitoring   Review  GWMRDU, 

Vol  9,  No   I,  p  70-73.  Winter  1989.  6  ref. 


Descriptors:  *Water  quality  control,  'Groundwat- 
er management,  'Groundwater  pollution,  'Moni- 
toring, 'Water  quality,  'Delaware,  Water  pollu- 
tion prevention,  Land  use,  Management  planning, 
Landfills. 

The  impracticality  of  attempting  to  clean  up  the 
uncounted  thousands  of  cases  of  groundwater  con- 
tamination nationwide  is  being  more  widely  recog- 
nized. According  to  the  state  of  Delaware's  official 
water  management  policy  outlined  by  the  Depart- 
ment of  Natural  Resources  and  Environmental 
Control  (DNREC  1983),  earth  materials  are  ac- 
ceptable to  attenuate  contaminants  in  groundwater 
if  no  environmental  harm  results,  and  water  supply 
development  is  integrated  with  waste  management 
so  that  wells  do  not  draw  water  with  objectionable 
concentrations  of  contaminants.  A  practical  solu- 
tion for  many  cases  of  groundwater  contamination 
is  restriction  of  local  water  supply  development 
and  land  use.  In  Delaware,  the  authority  to  regu- 
late water  supplies  rests  with  the  DNREC  and 
includes:  licensing  of  water  well  contractors;  re- 
quiring permits  to  construct  all  wells;  issuance  of 
permits  for  well  construction  only  to  licensed 
water  well  contractors;  and  requiring  a  separate 
water  withdrawal  permit  for  withdrawal  rates 
greater  than  50,000  gpd.  Authority  to  regulate  land 
use  exists  at  the  county  and  municipal  government 
levels.  A  recent  agreement  between  the  DNREC 
and  Sussex  county  governments  established 
groundwater  management  zones  (GMZs)  to 
manage  groundwater  contamination  from  six 
closed  landfills.  The  GMZs  are  designated  as  fol- 
lows: (1)  No  Well  Zone:  all  wells  prohibited  from 
the  unconfined  aquifer;  (2)  GMZ  A:  wells  screened 
in  the  unconfined  aquifer  to  be  pumped  at  a  rate  of 
more  than  10  gpm  prohibited;  (3)  GMZ  B:  wells 
screened  in  the  unconfined  aquifer  to  be  pumped  at 
a  rate  of  more  than  10  gpm  prohibited.  Permit 
applications  for  wells  in  the  No  Well  Zone  may  be 
issued  only  after  a  joint  review  by  the  DNREC 
and  Sussex  County.  Sussex  County  shall  replace  all 
existing  wells  (except  irrigation  wells)  located  in 
the  No  Well  Zone  and  screened  in  the  unconfined 
aquifer  with  either  a  public  water  supply  of  accept- 
able quality  or  an  alternative  source.  Sussex 
County  will  create,  within  six  months  of  the  execu- 
tion of  this  agreement,  a  procedure  that  will  indi- 
cate that  a  particular  parcel  is  located  within  a 
GMZ  when  a  proper  title  search  is  performed. 
(Geiger-PTT) 
W89-07573 


COPRODUCED  GROUND  WATER  TREAT- 
MENT AND  DISPOSAL  OPTIONS  DURING 
HYDROCARBON  RECOVERY  OPERATIONS, 

E.  L.  Stover. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  1,  p  75-82,  Winter  1989.  6  fig,  3  tab,  8 

ref. 

Descriptors:  'Groundwater  recharge,  'Hydrocar- 
bons, 'Water  treatment,  'Oil  recovery,  'Water 
pollution  prevention,  Wastewater  disposal, 
Groundwater  management,  Water  quality, 
Groundwater  pollution,  Cost  analysis,  Comparison 
studies,  Oily  water,  Separation  techniques,  Acti- 
vated carbon,  Adsorption. 

Reinjection  of  untreated  groundwater  during  hy- 
drocarbon recovery  operations  provides  for  eco- 
nomical water  handling  and  can  accelerate  the 
recovery  of  the  free  hydrocarbons.  However,  con- 
sidering current  regulatory  trends,  water  contain- 
ing dissolved  hydrocarbon  constituents  would  re- 
quire treatment  prior  to  reinjection  into  the  aqui- 
fer. The  disposal  of  coproduced  groundwater  is 
dependent  on  several  factors,  including  the  volume 
of  water,  level  of  treatment  required,  and  availabil- 
ity of  disposal  options.  Disposal  options  include 
reinjection,  discharge  to  surface  water,  and  benefi- 
cial use.  Treatment  and  disposal  options  for  copro- 
duced water  during  hydrocarbon  recovery  oper- 
ations including  cost  comparisons  are  presented  for 
one  refinery.  Treatment  technologies  for  oil/water 
separation,  inorganics  and  heavy  metals  removal, 
and  dissolved  hydrocarbon  removal  include  air 
stripping,  activated  carbon  adsorption,  biological 
treatment,  and  combinations  of  these  technologies. 
Consideration  of  the  use  of  existing  refinery 
wastewater   treatment    facilities   for   groundwater 


200 


treatment  should  be  encouraged  where  applies 
However,  separate  treatment  facilities  are  uw 
required  because  the  use  of  existing  on-site  U 
ment  facilities  is  usually  not  feasible  became  of 
volume  of  water  produced  during  large  recoi 
projects  and  the  effectiveness  of  existing  treaui 
facilities.  A  specific  case  example  is  presented' 
costs  for  applying  different  technologies  inch* 
the  use  of  existing  on-site  facilities  Treatment  c 
ranged  between  44  cents  to  $2.82  per  thou: 
gallons  (1 1  cents  to  75  cents  per  thousand  liter 
water  treated  for  the  specific  technologies  a 
ined.  (Author's  abstract) 
W89-07574 


IN  SITU  MEASUREMENT  AND  N'LMERH 
SIMULATION  OF  OXYGEN  LIMITED  I 
TRANSFORMATION, 

North  Carolina  State  Univ.  at  Raleigh.  Dep 

Civil  Engineering. 

R.  C.  Borden,  M.  D.  Lee,  J.  M.  Thomas,  P.  B. 

Bedient,  and  C.  H.  Ward. 

Ground  Water  Monitoring  Review  GWMR 

Vol.  9,  No.  1,  p  83-91,  Winter  1989.  6  fig,  2  tal 

ref. 

Descriptors:  'Biotransformation,  'Aromatic 
drocarbons,  'Numerical  analysis,  'Groundv 
pollution,  'Soil  contamination,  Aquifers,  'V 
pollution  treatment,  Water  pollution  preven 
Oxygen,  Mathematical  models,  Biodegradatior 

Enhanced  subsurface  biorestoration  is  rapidh 
coming  recognized  as  a  valuable  tool  for  thet 
ration  of  hydrocarbon-contaminated  aquifers 
sediments.  Previous  field  and  laboratory  studi 
a  former  wood  creosoting  facility  near  Co 
Texas,  have  indicated  that  insufficient  oxyg 
the  primary  factor  limiting  the  biotransform 
of  polynuclear  aromatics  (PNAs)  in  sediment' 
groundwater  at  this  site.  A  series  of  labors 
experiments  and  field  push-pull  injection  tests 
performed  as  part  of  this  project  to:  (1)  stud 
effect  of  low  oxygen  concentrations  on  the 
transformation  of  PNAs;  (2)  identify  the  mini 
concentration  of  PNAs  that  could  be  achi 
through  the  addition  of  oxygen  alone;  (3)  coi 
that  enhanced  subsurface  biorestoration  is  fes 
at  this  site;  and  test  an  existing  numerical  moc 
the  biotransformation  process  (BIOPLUME). 
laboratory  studies  demonstrated  that  biotrar 
mation  of  the  PNAs  was  not  inhibited  at  diss 
oxygen  concentrations  as  low  as  0.7  mg/i 
though  this  work  did  suggest  that  there  may 
minimum  PNA  concentration  of  30  to  70  n 
grams/L  total  PNAs  below  which  biotransfc 
tion  was  inhibited.  The  field  push-pull  tests 
firmed  that  addition  of  oxygen  was  effecti 
enhancing  the  subsurface  biodegradation  o 
PNAs.  The  minimum  concentration  achieved 
oxygen  alone  was  approximately  60  micrograi 
total  PNAs.  Minimal  biotransformation  of 
compounds  was  observed  without  oxygen 
tion.  The  numerical  model  BIOPLUME  was  t 
against  monitoring  data  from  the  field  experii 
and  appears  to  provide  a  good  approximati 
the  biodegradation  process.  (Author's  abstract 
W89-07575 


GROUND  WATER  REMEDIATION  USIM 
EXTRACTION,      TREATMENT,      AND 
CHARGE  SYSTEM, 

PRC  Environmental  Management,  Inc.,  Chi 

IL. 

K.  O.  Thomsen,  M.  A.  Chaudhry,  K.  Dovant 

and  R.  R.  Riesing. 

Ground  Water  Monitoring  Review  GWM 

Vol.  9,  No.  1,  p  92-99,  Winter  1989.  6  fig,  2 

ref 

Descriptors:  'Groundwater  pollution.  'Ren- 
'Water  pollution  treatment,  'Groundwatt 
charge,  'Organic  compounds,  'Water  treat 
•Gravel,  Percolation,  Water  pollution  preve 
Michigan,  Separation  techniques,  Soil  contii 
tion,  Operating  costs,  Maintenance  costs,  <J 
costs,  Groundwater  pollution. 

Groundwater  remediation  of  volatile  oranul 
pound  (VOC)  contamination  at  a  site  in  Mk  ' 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Quality  Control — Group  5G 


litiated  as  a  result  of  a  consent  agreement 
•n  the  Michigan  Department  of  Natural  Re- 
I  (MDNR)  and  the  responsible  party.  Under 
ection  of  the  MDNR,  the  responsible  party 
:ted  a  remedial  investigation/feasibility 
using  federal  guidelines  to  define  the  extent 
lamination  at  the  site  and  to  select  a  response 
for  site  remediation.  The  selected  alternative 
;d  a  combination  of  groundwater  extraction, 
ent,  and  recharge,  and  soil  flushing.  The 
ion  system  withdraws  groundwater  from 
i  depths  in  heavily  contaminated  areas.  The 
h.ater  is  treated  using  an  air  stripper.  A 
distribution  system  spreads  effluent  from  the 
r  over  a  recharge  basin  constructed  over  the 
:ontaminated  areas.  Additional  contaminant 
,il  is  achieved  by  volatilization  from  the 
ind  percolation  through  the  gravel  bed.  Re- 
water  moves  downward  through  the  con- 
ted  soils,  thus  flushing  residual  soil  contami- 
The  initial  operating  data  demonstrated  that 
item  can  effectively  remove  trichloroethy- 
om  groundwater  (approximately  95%  over- 
oval  efficiency).  The  annualized  capital  and 
on  and  maintenance  costs  of  the  remedial 
were  estimated  for  several  operating  periods 
,  and  30  years).  (Author's  abstract) 
7576 


DIATION  OF  CONTAMINATED 
ND  WATER  USING  BIOLOGICAL 
MIQUES, 

laterials  Corp.,  Findlay,  OH. 

^athman,  D.  E.  Jerger,  and  L.  S. 

iley. 

i  Water  Monitoring  GWMRDU,   Vol.   9, 

p  105-119,  Winter  1989.  14  fig,  2  tab,  39  ref. 

ptors:  'Groundwater  pollution,  'Soil  con- 
tion,  'Organic  compounds,  *Water  pollu- 
:atment,  *  Biological  treatment,  Cleanup  op- 
s,  Biodegradation,  Cost  analysis,  Physico- 
al  treatment. 

biological  cleanup  following  spills  of  bio- 
able  hazardous  organic  compounds  in 
,  soil,  and  ground  water  environments  is  a 
Fective  technique  when  proper  engineering 
s  are  applied.  Three  case  histories  are  pre- 
that  demonstrate  bench-scale  evaluation  of 
ential  for  biological  remediation  in  the  spill 
itrix  and  field  implementation  of  biological 
:nt  techniques.  In  the  first  case  biological 
|ues  were  used  successfully  to  treat  ethylene 
contaminated  groundwater  following  the 
an  estimated  4000  gallons  of  cooling  water 
lined  surface  storage  lagoon  to  groundwat- 
ugh  30  feet  of  porous  sandy  soil.  Biological 
:nt  at  the  site  involved  the  use  of  injection 
:overy  wells  to  prepare  the  soil  to  support 
jper  bacterial  growth  for  ethylene  glycol 
radation.  Effluent  from  the  treatment  system 
injected  into  the  vadose  zone  to  create  a 
loop  system.  The  second  case  involved 
il/biological  treatment  of  dichloromethane 
(-contaminated  groundwater  following  the 
!  of  an  underground  pipeline.  Within  two 
I  of  field  operation,  pumping/air  stripping 
|ues  provided  an  estimated  97%  reduction 
^1  in  the  groundwater  environment.  When  it 
:  increasingly  difficult  to  remove  residual 
rom  the  groundwater,  biological  techniques 
utiated.  Within  4  months  of  treatment,  more 

99.9%  reduction  in  residual  DCM  was 
1  In  the  third  case,  biological  treatment 
fully  remediated  groundwater  contaminated 
ents  (isopropanol,  acetone,  and  tetrahydro- 
at  an  industrial  location  with  leaking  under- 

storage  tanks.  In  each  case,  cost-effective- 
ninimal  disturbance  to  existing  operations, 
-site  destruction  of  spilled  contaminants  are 

of  the  advantages  identified  for  implement- 
degradation  as  a  technique  for  spill  cleanup 
'ironmental  restoration.  (Geiger-PTT) 


ME  DETERMINATION  AND  RECOVER- 
rv  OF  FREE  HYDROCARBON, 

ering  Enterprises,  Inc.,  Long  Beach,  CA. 
esta,  and  M.  T.  Paczkowski. 
i  Water  Monitoring  Review  GWMRDU, 


Vol.  9,  No.  1,  p  120-128,  Winter  1989.  3  fig,  5  tab, 
18  ref. 

Descriptors:  'Hydrocarbons,  'Capillarity, 

'Groundwater  pollution,  'Oil  recovery,  'Cleanup 
operations,  Monitoring,  Project  planning,  Map- 
ping, Test  wells,  Volumetric  analysis,  Permeabil- 
ity. 

Free-phase  hydrocarbon  product  occurs  as 
perched  zones  on  the  capillary  fringe  beneath  nu- 
merous petroleum-handling  facilities.  Under  such 
site  conditions,  too  much  emphasis  is  placed  on  the 
time-frame  required  for  remediation  by  federal, 
state,  and  local  regulators,  notably  in  respect  to 
monitoring  the  efficiency  and  effectiveness  of  the 
respective  remediation  program.  The  time  required 
for  remediation  within  the  scope  of  present-day 
technology  is  a  calculated  or  educated  guess  at 
best.  Typically,  remediation  duration  is  determined 
by  a  number  of  estimates.  These  estimates  have 
innate  compounding  errors.  Areas  of  estimation 
include  physical  measurement  accuracy;  true  vs. 
apparent  thickness;  validity  of  bail-down  testing; 
extrapolation  of  free  hydrocarbon  product  thick- 
nesses between  monitoring  points;  contouring  of 
thickness  maps,  extrapolation  of  geologic  informa- 
tion, planimetering,  and  estimation  of  porosity;  spe- 
cific yield  and  retention;  all  of  which  are  key 
factors  used  in  ultimately  determining  the  volume 
of  free  hydrocarbon  product  in  place.  Once  an 
initial  estimated  volume  is  determined,  pilot  testing 
of  a  recovery  system  should  commence  to  deter- 
mine recovery  rates.  Factors  that  will  affect  recov- 
ery rates  include  the  areal  distribution  and  geome- 
try of  the  hydrocarbon  pool,  type,  and  number  of 
recovery  system(s)  selected,  and  the  performance 
or  efficiency  of  these  systems  with  time.  Effective- 
ness of  the  recovery  program  is  thus  best  estimated 
based  on  barrels  recovered  to  data  divided  by  the 
total  volume  of  barrels  that  are  considered  recov- 
erable. Remediation  time  frame  at  petroleum  hy- 
drocarbon recovery  sites  can  be  estimated.  How- 
ever, regulators  at  all  levels  need  to  be  aware  of 
the  large  number  of  compounding  errors  associat- 
ed with  these  calculations.  Estimations  should  be 
used  with  extreme  caution,  because  they  are  usual- 
ly overestimations.  Once  a  realistic  time  frame  for 
remediation  is  mutually  agreed  upon,  it  should  be 
clearly  understood  that  it  is  flexible.  It  is  recom- 
mended that  a  range  be  initially  determined  and 
that  as  a  project  progresses  and  new  data  are 
introduced,  the  remediation  time  frame  be  adjusted 
accordingly.  (Author's  abstract) 
W89-07579 


IN  SITU  BIORECLAMATION:  A  COST-EFFEC- 
TIVE TECHNOLOGY  TO  REMEDIATE  SUB- 
SURFACE ORGANIC  CONTAMINATION, 

Groundwater  Technology,  Inc.,  Concord,  CA. 
S.  B.  Wilson,  and  R.  A.  Brown. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  1,  p  173-179,  Winter  1989.  6  fig,  2  tab, 
21  ref. 

Descriptors:  'Biodegradation,  'Water  pollution 
treatment,  'Cleanup  operations,  'Soil  contamina- 
tion, 'Groundwater  pollution,  Organic  com- 
pounds, Oil  pollution,  Microbial  degradation,  Soil 
bacteria. 

In  situ  bioreclamation  is  a  proven  technology  that 
cost-effectively  treats  organic  contamination  in 
subsurface  environments.  As  a  remediation  strate- 
gy, it  reduces  both  the  contamination  dissolved  in 
groundwater,  as  well  as  residual  soil-bound  con- 
tamination. To  maximize  biodegradation,  the  tech- 
nology is  applied  after  conducting  laboratory  stud- 
ies to  discern  the  biodegradability  of  the  contami- 
nants and  the  subsurface  parameters  necessary  to 
stimulate  maximum  degradation.  Application  of 
the  technology  involves  infiltrating  necessary  nu- 
trients to  the  contaminated  subsurface.  Results  of  a 
specific  case  study  involving  the  cleanup  of  gaso- 
line leakage  indicate  excellent  performance  with 
rapid  cleanup  of  petroleum  hydrocarbon  contami- 
nation from  soils  and  groundwater.  Costs  associat- 
ed with  in  situ  bioreclamation  technology  showed 
a  savings  of  approximately  50%  over  simple  pump- 
and-treat  technology.  The  time  frame  for  cleanup 
was  shown  to  be  approximately  30%  of  the  pro- 
jected time  frame  of  simple  pump-and-treat  tech- 
nology. (Author's  abstract) 


W89-07580 


PRACTICAL  APPROACH  TO  SHALLOW  PE- 
TROLEUM HYDROCARBON  RECOVERY, 

Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 
D.  Hayes,  E.  C.  Henry,  and  S.  M.  Testa. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  1,  p  180-185,  Winter  1989.  6  fig,  3  ref. 

Descriptors:  'Oil  recovery,  'Water  pollution  treat- 
ment, 'Aquifers,  'Groundwater  pollution,  'Clean- 
up operations,  Dewatering,  Pumps,  Pump  wells. 
Seepage,  Pumping,  Separation  techniques. 

A  practical  pumping  system  for  the  recovery  of 
free  petroleum  hydrocarbon  product  from  shallow 
aquifers  has  been  developed.  The  system  is  pat- 
terned after  suction-lift  well  point  dewatering  sys- 
tems used  in  the  construction  industry.  Pumping 
equipment  consists  of  double-diaphragm  suction- 
lift  pumps  manifolded  to  up  to  four  recovery  wells. 
Recovery  wells  are  constructed  with  screens 
below  the  water  table  and  sealed  wellheads  to 
enable  vacuum-assisted  flow  of  fluids  to  the  wells. 
Pumps  utilized  are  pneumatically  driven,  can  be 
pumped  dry  without  damage,  induce  a  vacuum  on 
the  wells  when  pumping  dry,  and  provide  delivery 
of  pumped  fluids  to  fluid  separation  and  storage 
facilities.  The  system  is  effective  in  both  low- 
permeability  and  high-permeability  formations  due 
to  the  wide  range  in  available  pumping  rates  af- 
forded by  the  pumps.  (Author's  abstract) 
W89-07581 


LONG-TERM  PREDICTION  MODEL  FOR 
TOTAL  PHOSPHORUS  CONCENTRATIONS 
IN  LAKE  KINNERET, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
G.  Herman,  A.  Nishri,  and  T.  Berman. 
Water  Research  WATRAG,  Vol.  23,  No.  1,  p  61- 
66,  January  1989.  6  fig,  13  ref. 

Descriptors:  'Lakes,  'Water  quality  management, 
'Israel,  'Lake  Kinneret,  'Phosphorus,  'Water  pol- 
lution sources,  'Mathematical  models,  Pollution 
sources,  Mas^  balance  models,  Hydrologic  models, 
Sediments,    S   ttling   velocity,    Particulate   matter. 

A  two-compa>tment  (water  and  sediments)  mass 
balance  model  was  used  to  compute  the  long-term 
total  phosphorus  concentration  in  Lake  Kinneret, 
where  management  policies  are  aimed  at  reducing 
the  total  phosphorus  levels  in  the  lake.  A  new 
definition  was  given  to  the  so-called  'settling  ve- 
locity,' Kl,  based  on  loading  and  mixing  dynamics. 
Accordingly,  the  total  phosphorus  concentration 
in  the  lake  will  decline  at  less  than  a  linear  rate  if 
the  particulate:dissolved  phosphorus  loading  ratio 
increases.  The  model  predicts  decreasing  the  phos- 
phorus loading  by  annual  increments  of  30%  for  4 
yr  would  lower  the  long-term,  steady  state  phos- 
phorus concentration  by  about  45%.  In  the  hypo- 
thetical case  of  being  able  to  shut  off  the  phospho- 
rus loading  completely,  the  predicted  decrease  is 
about  60%  of  present  average  annual  levels  of  total 
phosphorus.  (Author's  abstract) 
W89-07639 


REGULATION  AND  TESTING  OF  RESIDEN- 
TIAL UNDERGROUND  FUEL  STORAGE 
TANKS, 

Barnstable  County  Health  and  Environmental 
Dept.,  MA. 

C.  L.  Stiefel,  and  G.  R.  Heufelder. 
Journal  of  the  New  England  Water  Works  Asso- 
ciation  JNEWA6,   Vol.    102,   No.   4,   p   254-266, 
December  1988.  4  fig,  2  ref,  append.  EPA  Assist- 
ance Agreement  X813724-01-0. 

Descriptors:  'Administrative  regulations,  'Testing 
procedures,  'Underground  storage,  'Fuel,  'Stor- 
age tanks,  'Water  pollution  prevention,  Soil  tests, 
Environmental  protection,  Oil. 

In  Massachusetts,  the  Barnstable  County  Health 
and  Environmental  Department  has  initiated  a 
comprehensive  program  to  prevent  the  contamina- 
tion of  groundwater  from  underground  fuel  stor- 
age. A  model  regulation  including  registration,  in- 
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stallation,  testing  and  removal  requirements  for 
residential  heating-oil  tanks  is  presented,  along 
with  age  and  size  distributions  of  nearly  3,000 
tanks  registered  under  the  program.  Experiences 
and  problems  in  the  implementation  and  regulation 
are  also  detailed.  The  incorporation  of  soil-vapor 
analysis  into  a  testing  and  educational  program, 
including  methodology  and  program  costs,  is  dis- 
cussed. The  experiences  of  this  Dept.  points  to  four 
main  obstacles  to  the  local  regulation  of  presently- 
unregulated  tanks  (primarily  homeowner  fuel  oil 
tanks).  Three  of  these  obstacles,  the  political  prob- 
lems, problems  with  fuel  distributors  and  opposi- 
tion of  homeowners,  can  effectively  be  overcome 
with  comprehensive  education  efforts.  For  the 
acute  problem  of  financial  burden  imposed  by  a 
regulation  that  includes  a  test  for  tank-tightness, 
the  program  has  promoted  the  use  of  soil-vapor 
analysis  on  an  interim  basis,  which  results  in  a  cost 
savings  of  approximately  $450  in  the  first  two 
years.  (Author's  abstract) 
W89-07704 


MANAGEMENT  OF  LEACH  ATE  FROM  SANI- 
TARY LANDFILLS, 

Browning-Ferris  Industries,  Houston,  TX. 

J.  M.  Harris,  and  J.  A.  Gaspar. 

AIChE  Symposium  Series  ACSSCQ,  Vol.  84,  No. 

265,  p  171-184,  1988.  9  fig,  2  tab,  12  ref. 

Descriptors:  *Water  pollution  prevention,  *Water 
quality  control,  *Sanitary  landfills,  *Leachates, 
*Solid  wastes,  *Solid  waste  disposal,  'Waste  man- 
agement, 'Groundwater  quality,  'Groundwater 
pollution,  Percolation,  Sanitary  engineering, 
Design  criteria. 

Sanitary  landfills  remain  the  most  common  form  of 
solid  waste  disposal  in  America.  However,  envi- 
ronmentalists are  concerned  about  the  degradation 
of  groundwater  by  leachate,  which  is  generated  in 
the  landfill  by  precipitation  percolating  through 
and  mixing  with  the  waste  fill.  The  resulting  leach- 
ate is  usually  a  high  strength  wastewater.  This 
paper  provides  an  overview  of  modern  landfill 
design  technology  to  minimize  leachate  formation, 
prevent  groundwater  quality  degradation,  and  dis- 
pose of  the  leachate  in  an  environmentally  respon- 
sible manner.  (Author's  Abstract) 
W89-07739 


USE  OF  FLEXIBLE  MEMBRANES  IN  PRO- 
TECTION OF  GROUNDWATER, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Risk  Reduction  Engineering  Lab. 

R.  E.  Landreth. 

AIChE  Symposium  Series  ACSSCQ,  Vol.  84,  No. 

265,  p  185-191,  1988.  3  fig,  5  ref. 

Descriptors:  *Water  quality  control,  *Water  pollu- 
tion prevention,  'Groundwater  pollution,  'Mem- 
branes, 'Leachates,  'Wastewater  management, 
'Landfills,  'Sanitary  engineering,  Flexible  mem- 
brane liners,  Environmental  Protection  Agency, 
Landfill  construction. 

Flexible  membrane  liners  are  increasingly  being 
used  to  prevent  leachate  and  other  waste  fluids 
generated  at  landfills,  surface  impoundments,  and 
waste  piles  from  entering  the  groundwater.  The 
Hazardous  and  Solid  Waste  Amendments  (HSWA) 
of  1984  requires  liners  and  leachate  collection  com- 
ponents to  be  chemically  resistant  to  the  fluids  to 
be  contained,  be  constructed  of  materials  that  can 
be  properly  installed,  maintained  and  repaired,  and 
be  durable.  A  research  program  on  treatment,  stor- 
age and  disposal  facilities  conducted  by  the  EPA 
(Environmental  Protection  Agency)  is  described 
with  emphasis  on  containment  systems.  Landfill 
concerns  and  potential  solutions  to  those  concerns 
are  identified.  (Author's  abstract) 
W89-07740 


CASE  STUDY  OF  SANITARY  LANDFILL 
LEACHATE  ATTENTUATION  HY  A  NATURAL 
CLAY-PEAT  SOIL  IN  THE  GULF  COAST 
REGION, 

Browning-Ferris  Industries.  Houston,  TX. 
M  J  Brady. 

,-.\<  III.  Symposium  Scries  ACSSCQ,  Vol.  84,  No 


265,  p  192-197,  1988.  2  fig,  5  tab. 

Descriptors:  'Sanitary  landfills,  'Leachates, 
'Wastewater  management,  'Water  quality  control, 
'Clays,  'Peat,  Soil  types,  Soil  engineering,  Hydro- 
gen ion  concentration,  Conductivity,  Oxidation- 
reduction  potential. 

The  rationale,  design,  implementation,  and  findings 
of  a  field  and  laboratory  investigation  of  the  chem- 
ical and  biochemical  attenuation  of  landfill  leach- 
ate by  a  natural  clay-peat  soil  are  discussed.  Data 
from  field  and  laboratory  studies  indicate  that  the 
landfill  appears  to  have  no  adverse  impact  on  the 
ambient  environment.  The  peat  layer  is  reducing 
the  nonpersistent  and  persistent  organics  to  accept- 
able levels.  Sampling  of  ambient  waters  around  the 
site  indicates  that  there  is  little  or  no  leachate- 
related  contamination  from  the  site.  Parameters 
which  should  be  monitored  for  detection  of  possi- 
ble impacts  are:  total  organic  carbon  (soluble), 
BODS  (soluble),  pH,  specific  conductivity,  and 
oxidation/reduction  potential.  This  study  demon- 
strated that  the  particular  soils  and  microorganisms 
at  this  site  can  effectively  remove  some  metals  and 
organic  compounds,  and  provide  valuable  input  for 
the  engineering  design  of  site  containment  and 
closure  facilities.  (Brock-PTT) 
W89-07741 


EFFECTS  OF  TEMPERATURE  VARIATION 
ON  CRITICAL  STREAM  DISSOLVED 
OXYGEN, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

J.  W.  Eheart,  and  H.  Park. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  2,  p  145-151,  February  1989.  2  fig,  1  tab,  10 

ref,   append.    EPA   cooperative   agreements   CR- 

812577-01  and  CR-812577-02. 

Descriptors:  'Temperature  effects,  'Water  quality 
management,  'Waste  land  allocation,  'Streamflow, 
'Dissolved  oxygen,  'Wastewater  disposal,  'Water 
quality,  Temperature,  Mathematical  models, 
Linear  programming. 

The  classical  assumption  that  the  lowest  dissolved 
oxygen  (DO)  occurs  at  the  highest  temperature 
may  not  always  hold.  The  DO  saturation  concen- 
tration decreases  monotonically  with  increasing 
temperature,  lowering  the  DO,  but  the  reaeration 
coefficient  increases  monotonically  with  increasing 
temperature,  tending  to  raise  it.  The  decay  coeffi- 
cient monotonically  increases  with  increasing  tem- 
perature, lowering  the  DO  for  single  discharges 
but  not  necessarily  for  multiple  discharges.  (Lower 
decay  rates  attending  lower  temperatures  could 
result  in  low  DO  at  the  point  where  the  impact 
from  one  discharge  meets  that  of  another.)  This 
paper  addresses  the  question  of  whether  DO  might 
under  some  circumstances  worsen  with  decreasing 
temperature.  Using  a  linear  programming  model  it 
is  shown  that  for  a  uniform  stream  at  constant 
streamflow,  the  pattern  of  discharge  that  maxi- 
mizes the  derivative  of  critical  DO  with  respect  to 
temperature  is  an  infinite  uniformly  distributed 
load.  This  suggests  that  streams  receiving  a  large 
number  of  discharges  may  be  more  susceptible  to 
DO  increasing  with  decreasing  temperature  than 
streams  receiving  a  small  number  of  discharges. 
The  corresponding  maximum  value  of  the  deriva- 
tive is  shown  to  be  the  derivative  of  the  DO 
saturation  concentration  (Cs)  with  respect  to  tem- 
perature +  (Cs  minus  the  DO  standard  (C))  times 
the  natural  logarithm  of  the  temperature  adjust- 
ment factor  for  the  reaeration  coefficient  (phi)  in 
mg/L/degree  C,  where  T  is  the  temperature  in 
degrees  C,  C*  is  the  DO  standard,  C  sub  s  is  the 
DO  saturation  concentration,  and  phi  is  the  tem- 
perature adjustment  factor  for  the  reaeration  coef- 
ficient. The  maximum  derivative  value  does  not 
depend  on  the  delay  coefficient  or  its  temperature 
adjustment  factor.  For  the  maximum  reported 
value  of  phi  of  1.047  DO  decreases  monotonically 
with  increasing  temperature  for  C*  greater  than 
about  6  mg/L.  However,  this  assumption  breaks 
down  for  values  of  phi  just  above  the  range  report- 
ed in  the  literature  and  values  of  C*  just  below  the 
normally  chosen  range  of  5-6  mg/L.  (Author's 
abstract) 
W89-0775I 


AGRICULTURAL  DRAINAGE  V\  ATI- 
SHOULD  IT  BE  REGULATED  IN  C 
NIA, 

Land  Preservation  Association.  Fr<  ( 

S.  K.  Hal),  W.  R.  Johnston,  and  W  J  Mil 
Journal  of  Irrigation  and  Drainage  En 
JIDEDH,  Vol.  115,  No.  1,  p  3-8,  Febru 
14  ref. 

Descriptors:  'Water  pollution  control 
quality  control,  'Agricultural  runoff,  *C 
'Hazardous  wastes,  'Wastewater  disposal 
um,  Toxic  wastes.  Environmental  effect] 
pollutants,  Saline  water,  Irrigation  effec 
management. 

The  problem  of  managing  the  saline  ag 
drainage  water  drained  from  San  Joaqu 
California  farmland  has  confronted  far 
water  developers  for  years.  As  the  irrigat 
the  valley  has  expanded,  drainage  probl 
intensified,  creating  a  need  to  manage  an  i 
volume  of  drainage  water  in  an  economic 
ble  and  environmentally  safe  way.  At  1 
Reservoir  near  Los  Banos,  California,  d 
deformities  of  waterfowl  have  been  link 
existence  of  the  trace  element  selenium 
and  abatement  order  No.  85-1  1985).  Se 
drainage  water  has  compounded  the  pr 
managing  the  water  and  has  led  to  increai 
concern  over  the  safety  of  disposing  of  t 
Laws  governing  toxic  waste  disposal  hav 
more  restrictive  as  public  concern  over  tc 
has  increased.  Laws  governing  the  di 
liquid  hazardous  wastes  have  become  pa 
onerous.  High  selenium  concentrations  in 
water  trigger  the  imposition  of  hazardc 
laws.  It  is  conceivable  that  some  Valley 
water  will  be  considered  a  hazardous  v 
forts  to  solve  the  drainage  problem  shoul 
on-farm  water  conservation  and  other  m< 
reduce  the  volume  of  drainage  effluent, 
abstract) 
W89-07789 


IRRIGATION-INDUCED  CONTAMIT 
HOW  REAL  A  PROBLEM, 

Department  of  the  Interior,  Washington,  1 
For  primary  bibliographic  entry  see  Field 
W89-07790 


REGULATION  OF  AGRICULTURAL 
AGE  TO  SAN  JOAQUIN  RIVER, 

California  State  Water  Resources  Contn 
Sacramento.  Div.  of  Water  Rights. 
G.  E.  Johns,  and  D.  A.  Watkins. 
Journal   of  Irrigation   and  Drainage  En 
JIDEDH,  Vol.  115,  No.  1,  p  29-41.  Febru 
2  fig,  4  tab,  16  ref. 

Descriptors:  'California,  'Agricultural 
'Water  quality,  'Selenium,  'Water  polli 
vention,  Waterfowl,  Saline  water,  Path  i 
ants,  Water  pollution  effects,  Boron,  Mol; 
Cost  analysis,  Management  planning. 

A  technical  committee  made  up  of  staff 
California  State  Water  Resources  Contr 
(State  Board)  and  the  California  Region 
Quality  Control  Board,  Central  Vallej 
(Regional  Board)  investigated  water  qui 
cerns  in  the  San  Joaquin  River  Basin  r 
agricultural  drainage.  The  committee 
back  to  the  State  Board  on:  (1)  propos 
quality  objectives  for  the  San  Joaquin  Rh 
(2)  proposed  effluent  limitations  for  ag 
drainage  discharges  in  the  basin  to  achii 
objectives;  and  (3)  a  proposal  to  regul 
discharges.  The  costs  and  economic  ii 
achieving  various  alternative  water  quali 
tives  were  also  evaluated.  The  informal 
ered  by  the  technical  committee  will  be 
the  Regional  Board  along  with  other  inl 
in  their  review  of  the  San  Joaquin  Ri\ 
Water  Quality  Control  Plan  and  their  a 
regulate  agricultural  drainage  in  the  Sar 
Valley.  The  resulls  of  the  Technical  Coi 
efforts  as  reported  in  'Regulation  ol  Ag 
Drainage  to  the  San  Joaqum  River',  Aug 
Based  on  the  available  information,  the 
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ni  in  water  quality  resulting  from  implementa- 
l  of  the  interim  selenium  objective  (5  ppb)  and 
g-term  objectives  for  salts,  molybdenum  and 
on  is  necessary  to  provide  reasonable  protec- 
i  to  beneficial  uses.  The  costs  needed  to  imple- 
nt  these  objectives  seem  reasonable.  However, 
i  on  the:  (1)  concentrations  of  selenium  that 
lect  aquatic  ecosystems  in  the  basin;  (2)  concen- 
uins  of  selenium  that  protect  human  consumers 
fish  and  wildlife;  and  (3)  drainage  Hows  and 
Jit\  produced  in  and  upgradient  of  the  drainage 
j\  area  need  to  be  developed  and  reviewed 
r«re  a  long-term  selenium  water  quality  objec- 
•  is  implemented.  (Geiger-PTT) 
S-07792 


ONOMICS  OF  SELENIUM  REMOVAL 
OM  DRAINAGE  WATER, 

dc  Water,  Inc.,  Fresno,  CA. 
C.  Squires,  G.  R.  Groves,  and  W.  R.  Johnston, 
ir.ial  of  Irrigation   and   Drainage   Engineering 
)EDH,  Vol.  115,  No.  1,  p  48-57,  February  1989. 
g,  5  tab,  14  ref. 

scriptors:  *Water  pollution  treatment, 
'astewater  treatment,  *Agricultural  runoff, 
ater  treatment,  'Selenium,  Biological  treat- 
nt.  Ultrafiltration,  Boron,  Drainage  water, 
isle  recovery,  Estimated  costs,  Desalination. 

treatment  system  consisting  of  biological  reac- 
i  and  microfiltration  has  been  developed  to 
rave  soluble  selenium  species  from  agricultural 
inage  water.  The  process  was  evaluated  over  a 
5-year  period,  and  the  reactor  configurations 
I  specific  removal  rates  of  nitrate  and  selenium 
re  optimized.  Trials  on  the  operation  of  a  pilot 
ar  salt  works  to  concentrate  the  detoxified 
ter  after  treatment  to  recover  salts  were  also 
Tied  out.  The  treatment  process  reduced  the 
mium  concentration  of  the  drainage  water  from 
tr  500  micrograms/L  to  10-50  micrograms/L  as 
Boron  in  the  drainage  water  was  reduced  from 
mg/L  to  0.5  mg/L  by  an  ion  exchange  post- 
atment.  This  resin  also  removed  residual  seleni- 
:  to  below  10  micrograms/L.  Trials  on  high- 
inity  drainage  waters,  similar  to  those  found  in 
iporation  ponds,  were  successful  and  gave  en- 
Ked  specific  selenium  removal  rates.  The  costs 
removing  selenium  or  selenium  and  boron  from 
:  drainage  water  were  estimated  to  be  $0,038- 
52/cu  m  and  $0.050-0.07 1/cu  m,  respectively, 
er  allowance  for  by-product  recovery  (boric 
d  and  sodium  sulfate)  credits.  (Author's  ab- 
act) 
89-07794 


0DELING  OF  ENHANCED  BIODEGRADA- 
ON  IN  UNSATURATED  SOIL  ZONE, 

mceton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
H.  Baek,  L.  S.  Clesceri,  and  N.  L.  Clesceri. 
Jrnal  of  Environmental  Engineering  JOEDDU, 
i  115,  No.  1,  p  150-172,  February  1989.  7  fig,  1 
>.  42  ref. 

scriptors:  'Cleanup,  *Water  pollution  treat- 
»t,  'Mathematical  models,  'Biodegradation, 
-'maturated  zone,  'Microbial  degradation,  Fate 
pollutants,  Soil  contamination,  Numerical  analy- 
,  Soil  water,  Hydraulic  properties,  Waste  dispos- 
Model  testing 

an  attempt  to  simulate  the  mitigation  of  chemi- 
•  contamination  by  microbial  enrichment  in  exist- 
l  unsaturated  soil  systems,  two  important  charac- 
nstics,  i.e.,  the  influence  of  microorganisms  on 
I  water  flow  and  chemical  removal  rates,  were 
corporated  into  a  mathematical  model  (BIO- 
HI.)  Variable-step  and  variable-order  Gear's 
ethod  were  employed  as  numerical  approxima- 
»s  to  solve  the  set  of  four  differential  equations. 
to  resulting  mathematical  model  described  the 
vior  of  the  Biosoil  system  under  varying  input 
editions  From  this  modeling  study  of  chemical 
ioval,  the  following  conclusions  were  drawn: 
)  the  depth  of  the  unsaturated  soil  zone,  a  signifi- 
nt  consideration  in  waste  disposal  practices, 
«ms  to  be  less  crucial  under  bioremediation  than 
Orally  thought;  and  (2)  microbial  distribution  in 
vertical  column  of  soil  is  as  important  as  the  total 
filiation  size  of  soil  microorganisms.  Study  re- 


sults suggest  a  guideline  for  the  development  of 
vertically  well  distributed  biosoil  systems:  apply  a 
limiting  substrate  at  high  concentration,  at  fast 
rates,  and  in  infrequent  cycles.  (Author's  abstract) 
W89-07812 


WATER  QUALITY  MODELS  FOR  SMALL 
TIDAL  INLET  SYSTEMS, 

Najarian  and  Associates,  Eatontown,  NJ. 
J.  L.  DiLorenzo,  P.  S.  Huang,  and  T.  O.  Najarian. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  115,  No.  1,  p  192-209,  February  1989.  11  fig,  1 
tab,  9  ref. 

Descriptors:  'Mathematical  models,  'Water  qual- 
ity, 'Inlets,  'Tidal  effects,  Fate  of  pollutants,  The- 
oretical analysis,  Hydraulic  models,  Model  studies, 
Path  of  pollutants. 

A  simplified  mathematical  modeling  methodology 
is  proposed  for  the  assessment  of  water  quality  in 
small  tidal  inlet  systems.  Towards  this  objective,  a 
quasi-steady,  tidal  exchange  model  is  developed  for 
predicting  the  periodic  tidal  variations  in  the  con- 
centration of  conservative  and  decaying  constitu- 
ents in  small,  completely  mixed  embayments  sub- 
ject to  steady  loading  and  steady  freshwater 
inflow.  This  model  provides  an  inexpensive  alter- 
native to  conventional  multidimensional  schemes 
and  provides  insight  into  the  physical  nature  of  the 
water  quality  response  of  these  systems  to  the 
external  forcing  effects  of  ocean  tides,  freshwater 
inflow,  and  constituent  loading.  It  is  demonstrated 
in  both  theoretical  arguments  and  by  sample  appli- 
cations of  the  model  that  the  low-pass,  hydraulic 
filtering  response  of  tidal  inlet  systems  influences 
water  quality.  The  model  demonstrates  that  tidal 
exchange  processes  are  less  efficient  in  hydraulical- 
ly  constricted  systems,  which  have  relatively  short 
Helmholtz  periods  and  large  inlet  impedances,  than 
in  systems  with  long  natural  periods.  Consequent- 
ly, the  model  reveals  a  greater  tendency  for  pollut- 
ant accumulation  in  systems  with  short  Helmholtz 
periods.  Thus,  the  model  provides  both  a  concep- 
tual framework  and  a  screening  tool  for  assessing 
the  susceptibility  of  small  tidal  systems  to  pollutant 
accumulation.  (Author's  abstract) 
W89-07814 


SELECTION  OF  STORMWATER  MODEL  PA- 
RAMETERS, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  2A. 

W89-07815 


REGIONAL  MEASURES  FOR  MARINE  POL- 
LUTION CONTROL  IN  THE  MEDITERRANE- 
AN, 

World  Health  Organization,  Athens  (Greece).  Co- 
ordinating Unit  for  the  Mediterranean  Action  Plan. 
L.  J.  Saliba. 

Marine  Pollution  Bulletin  MPNBAZ,  Vol.  20,  No. 
1,   p    12-17,  January    1989.    1   fig,   3   tab,    11    ref. 

Descriptors:  'Regional  planning,  'Mediterranean 
Sea,  'Governmental  interrelations,  'International 
agreements,  'International  commissions,  'Water 
quality  control,  'Coastal  waters,  'Water  pollution 
control,  Environmental  protection,  Saline  water, 
Seawater,  Europe,  Africa,  Environmental  policy, 
United  Nations. 

Awareness  of  the  increasing  state  of  deterioration 
of  the  Mediterranean  Sea  as  a  result  of  the  continu- 
ous influx  of  pollutants,  from  both  maritime  and 
land-based  sources,  has  led  to  the  development  of 
activities  aimed  at  its  protection  over  the  last  two 
decades.  The  implementation  and  success  of  such 
activities  on  the  national  and  global  levels  are 
reviewed  and  evaluated.  Purely  national  programs 
have  been  mainly  directed  at  the  establishment  of 
local  infrastructures  for  marine  pollution  preven- 
tion and  control,  or  the  improvement  of  existing 
ones,  or  at  the  alleviation  of  the  condition.  Cooper- 
ative agreements  have  been  signed  between  Italy 
and  Yugoslavia,  and  between  France,  Italy  and 
Monaco  for  protection  of  the  northwestern  Medi- 
terranean coastal  waters.  At  the  international  level, 
the    Food   and   Agriculture   Organization   of  the 


United  Nations  (FAO)  has  taken  a  particular  inter- 
est in  the  region  mainly  through  its  General  Fish- 
eries Council  for  the  Mediterranean  (GFCM).  The 
World  Health  Organization  (WHO)  has  also  orga- 
nized a  number  of  activities  for  the  Mediterranean. 
At  the  purely  scientific  level,  research  done  on 
various  aspects  of  marine  pollution  in  the  Mediter- 
ranean has  been  voluminous  under  the  United  Na- 
tions Environment  Program  (UNEP).  The  Medi- 
terranean Action  Plan  (MED  POL)  was  com- 
menced in  1975  under  the  aegis  of  the  UNEP,  and 
its  various  phases  are  reviewed.  Pilot  projects  from 
phase  I  have  included  baseline  studies  and  monitor- 
ing of  oil  and  petroleum  hydrocarbons  in  the 
marine  waters  as  well  as  pollutant  from  land-based 
sources.  Phase  II  consists  of  twelve  research  and 
study  topics;  currently,  nearly  150  projects  are 
ongoing.  The  socio-economic  component  of  MED 
POL  consists  of  two  distinct  subdivisions:  the  Blue 
Plan  and  Priority  Actions  Program.  MED  POL 
provides  a  good  example  of  the  importance  of 
proper  programme  design  in  bringing  together 
countries  with  common  environmental  interests, 
despite  their  heterogeneity  in  other  spheres, 
toward  the  solution  of  overall  regional  marine 
pollution  problems.  Compliance  has  contributed 
significantly  to  the  Action  Plan's  success  so  far. 
(Friedmann-PTT) 
W89-07844 


OPERATIONAL  LIMING  OF  SURFACE 
WATERS  IN  SWEDEN, 

P.  Nyberg,  and  E.  Thornelof. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 

No.  1-4,  p  3-16,  September-October  1988.  5  fig,  1 

tab. 

Descriptors:  'Liming,  'Water  pollution  treatment, 
'Lake  restoration,  'Acid  rain  effects,  'Surface 
waters,  'Limnology,  'Calcium  carbonate, 
'Sweden,  'Acidic  water,  Hydrogen  ion  concentra- 
tion, Benthic  fauna,  Fish,  Lakes,  Streams. 

An  operational  liming  program  was  started  in  1982 
by  the  National  Environmental  Protection  Board 
of  Sweden.  About  4000  lakes  have  been  treated 
using  a  liming  agent  of  powdered  CaC03  with  a 
particle  size  of  about  0  to  0.2  mm.  The  results  of 
the  treatment  were  evaluated  by  analyzing  water 
samples  taken  twice  a  year  for  pH,  alkalinity,  con- 
ductivity, color,  Ca  and  Mg.  In  addition,  biological 
surveys  were  carried  out  in  selected  lakes  and 
streams.  The  water  quality  in  acidified  lakes  has 
successfully  been  improved  by  liming.  Generally 
positive  effects  were  observed  in  aquatic  ecosys- 
tems in  cases  where  the  pH  was  above  6  after 
liming  and  decreased  toxic  effects  of  target  metals 
and  decreased  metal  concentrations  in  fish  tissue 
was  found.  Re-introductions  of  decimated  fish 
were  successful  following  lime  treatments.  Ad- 
verse effects  of  liming  were  documented  in  only 
two  cases  after  the  application  of  a  highly  soluble 
liming  agent  (Ca-Mg  silicate)  resulting  in  pH  above 
9.  The  liming  of  running  waters  offers  greater 
problems  due  to  extremely  fast  flushing  rates  and 
greater  variations  in  water  quantity  and  quality 
during  the  year.  The  effects  on  the  biota,  however, 
are  generally  positive.  In  catchments  where  up- 
stream lakes  were  treated,  sometimes  in  combina- 
tion with  other  liming  methods,  a  successive  re- 
covery of  benthic  invertebrates  was  found.  Contin- 
uous dosers  that  are  functioning  properly  have 
positively  affected  the  benthic  invertebrates  and 
fish;  damage  has  occurred,  however,  immediately 
downstream  of  faulty  dosers.  In  projects  where  the 
whole  catchment  area  (including  lakes,  streams  and 
seepage  areas)  has  been  treated,  the  results  are 
mostly  encouraging.  (Miller-PTT) 
W89-07878 


LIMING  ACIDIC  WATERS  IN  NORWAY:  NA- 
TIONAL POLICY  AND  RESEARCH  AND  DE- 
VELOPMENT, 

A.  Hindar,  and  B.  O.  Rosseland. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 

No.  1-4,  p  17-24,  September-October  1988.  1  fig. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
treatment,  'Limnology,  'Liming,  'Lake  restora- 
tion,  'Acidic   water,   'Norway,   'Policy  making. 
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Lakes,    Rivers,    Fist,    Public    policy,    Budgeting, 
Costs,  Spawning,  Intergovernmental  relations. 

The  events  and  policy-making  that  resulted  in  the 
buildup  a  national  program  for  operational  liming 
in  Norway  are  summarized.  The  Norwegian  Insti- 
tute for  Water  Research  (NIVA)  plays  an  impor- 
tant role  in  liming  research  and  development  in 
Norway.  The  aims  of  this  research  are  twofold:  (1) 
to  document  the  chemical  and  biological  response 
to  neutralization  and  liming,  and  (2)  to  improve  the 
liming  strategy  to  obtain  cost  efficient  liming  ac- 
tivities. From  the  start  in  1983,  the  Directorate  for 
Nature  Management  (DN)  was  responsible  for  the 
liming  activities  in  Norway,  both  the  operational 
liming  and  the  research  activities.  At  the  termina- 
tion of  the  Liming  Project,  the  DN  established  a 
liming  group  in  the  city  of  Arendahl.  The  group 
made  the  results  from  liming  research  available  for 
the  operational  program  and  made  use  of  Nor- 
way's liming  expertise.  A  committee  consisting  of 
state  and  county  authorities,  representatives  of  fish- 
ermen and  land  owner  associations  and  research 
institutes  advised  DN  on  national  liming  policies. 
In  Sweden,  support  from  the  state  has  increased 
very  fast  compared  to  Norwegian  funding.  The 
Norwegian  policy  has  followed  the  recommenda- 
tions from  the  steering  committee  of  the  Norwe- 
gian Liming  Project  The  result  of  the  Norwegian 
policy  was  that  the  administration  of  the  program 
is  gradually  built  up  according  to  the  increase  in 
the  funding.  The  question  arises  as  to  what  extent 
the  program  has  decreased  the  rate  of  loss  of  fish. 
The  effects  of  limited  funding  on  the  liming 
projects  might  be  that  most  spawning  sites  in  run- 
ning waters  are  not  limed  due  to  high  costs.  Stock- 
ing with  new  populations,  or  even  new  species,  in 
limed  lakes  at  regular  intervals  is  often  the  result. 
Distribution  of  money  to  localities  that  are  not 
necessarily  optimal  from  a  biological  point  of  view, 
but  that  might  have  a  low  budget  for  liming,  is 
common.  The  result  is  that  locally  adapted  fish 
populations  may  still  be  wiped  out;  but,  the  possi- 
bilities of  sport  fishing  in  affected  areas  are  im- 
proved. (Miller-PTT) 
W89-07879 


LOCH  FLEET  -  A  RESEARCH  WATERSHED 
LIMING  PROJECT, 

D.  J.  A.  Brown,  G.  D.  Howells,  T.  R.  K.  Dalziel, 
and  B.  R.  Stewart. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 
No.  1-4,  p  25-41,  September-October  1988.  6  fig. 

Descriptors:  *Acid  rain  effects,  *Water  pollution 
treatment,  *Limnology,  *Lake  restoration, 
♦Liming,  "Loch  Fleet,  'Watersheds,  *Acidic 
water,  Surface  water,  Scotland,  Hydrogen  ion  con- 
centration, Fish,  Trout,  Watersheds. 

A  research  watershed  project  was  carried  out  at 
Loch  Fleet  in  the  Galloway  District  of  southwest 
Scotland.  This  acid  loch  originally  supported  a 
brown  trout  fishery,  but  the  number  of  fish  caught 
by  anglers  declined  during  the  1950s  and  the  fish- 
ery eventually  disappeared  about  20  years  ago. 
After  two  years  of  pre-treatment  data  collection, 
the  first  set  of  land  lime  applications  took  place  in 
the  spring  of  1986,  and  the  resulting  surface  water 
chemical  changes  were  very  encouraging.  In- 
creases in  pH  and  Ca  concentration  and  decreases 
in  Al  (especially  the  toxic  labile  monomeric  frac- 
tion) concentrations  have  been  observed  in  the 
streams  and  waters  draining  the  treated  subcatch- 
ments  in  the  loch  itself  and  in  the  loch  outlet.  Also, 
the  normal  trend  for  pH  and  Ca  concentration  to 
fall  during  periods  of  high  flow  in  the  main  feeder 
stream  has  been  reversed.  In  the  spring  of  1987,  the 
loch  was  restocked  with  brown  trout.  Initial  indi- 
cations were  that  there  was  a  very  good  survival 
of  these  fish,  and  that  they  managed  to  spawn 
during  the  1987/88  winter.  The  chemical  and  bio- 
logical changes  brought  about  by  the  land  treat- 
ments arc  encouraging.  Model  calculations  are 
available  to  answer  questions  about  how  long  the 
treatment  will  last  so  that  relative  costs  and  effi- 
ciencies of  the  different  treatments  can  be  assessed. 
The  return  to  a  self-sustaining  fishery,  which  re- 
sults indicate  is  possible,  remains  to  be  monitored. 
Also,  it  is  recognized  that  the  hydrology  of  the 
Loch  licet  catchment,  with  a  majority  of  the 
water  entering   the  streams  and   loch   via  surface 


and  subsurface  flow,  may  render  it  especially  suita- 
ble for  treatment  of  this  type.  It  is  perhaps  not  too 
early  to  conclude  that,  if  fishery  restoration  to  an 
acid  lake  is  an  over-riding  short  term  objective, 
then  catchment  liming  appears  to  be  a  suitable 
method  of  achieving  such  an  objective.  (Author's 
abstract) 
W89-07880 


UPDATE  ON  THE  LAKE  ACIDIFICATION 
MITIGATION  PROJECT  (LAMP), 

D.  B.  Porcella. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 

No.  1-4,  p  43-51,  September-October  1988. 

Descriptors:  *Acid  rain  effects,  'Water  pollution 
treatment,  'Liming,  'Lake  restoration,  'Limnolo- 
gy, 'Acidic  water,  'Lakes,  'Ponds,  Adirondacks, 
Fish  stocking,  Fish. 

The  Lake  Acidification  Mitigation  Project  is  a 
long-term,  integrated  project  to  study  the  ecologi- 
cal effects  of  liming  on  acidic  conditions  and  to 
develop  the  technical  information  necessary  for  an 
effective  liming  program.  Three  Adirondack  lakes 
have  been  limed:  (1)  Cranberry  Pond,  a  small  60- 
day  hydraulic  residence  time  fishless  lake,  (2) 
Woods  Lake,  a  larger  fishless  lake  with  a  longer 
residence  time  of  214  days,  and  (3)  Little  Simon 
Pond,  a  large  lake  containing  populations  of  brook 
trout,  lake  trout  and  other  fishes  with  a  residence 
time  of  450  days.  Woods  Lake  has  been  limed 
twice  and  the  stocked  brook  trout  fishery  has  been 
maintained.  Cranberry  Pond  has  been  limed  once 
and  then  allowed  to  re-acidify  with  loss  of  the 
stocked  fishery.  Little  Simon  Pond  showed  no  ill 
effects  of  liming  on  the  extant  populations.  No 
deleterious  effects  of  liming  have  been  observed; 
the  observed  changes  in  community  structure  are 
desirable  and  result  from  water  quality  changes 
and  stocking  of  trout.  Estimates  of  fish  community 
productivity  of  limed  lakes  do  not  vary  significant- 
ly from  otherwise  circumneutral  lakes.  Reacidifica- 
tion  of  limed  lakes  can  be  predicted  precisely  if 
hydrologic  and  in-lake  processes  are  known.  The 
major  uncertainty  is  forecasting  arises  from  hydro- 
logic  variation.  Liming  enhances  the  removal  of 
metals  from  the  water  column.  Significant  differ- 
ences in  the  effectiveness  of  liming  results  from 
different  application  techniques  and  limestone 
preparations.  (Miller-PTT) 
W89-07881 


COOPERATIVE  FEDERAL-STATE  LIMING 
RESEARCH  ON  SURFACE  WATERS  IMPACT- 
ED BY  ACIDIC  DEPOSITION, 

R.  K.  Schreiber. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 

No.  1-4,  p  53-73,  September-October  1988.  5  fig,  3 

tab. 

Descriptors:  'Water  pollution  treatment,  'Liming, 
'Lake  restoration,  'Limnology,  'Acid  rain, 
'Acidic  water,  Lakes,  Streams,  Fish  management, 
Massachusetts,  West  Virginia,  Tennessee,  Data 
collections,  Computer  programs,  Water  quality 
control,  Feasibility  studies,  Costs,  Hydrogen  ion 
concentration,  Runoff. 

In  the  eastern  and  north-central  United  States, 
lakes  and  streams  with  low  acid  neutralizing  capac- 
ity are  at  risk  from  acidity.  Resource  management 
agencies  are  interested  in  developing  mitigation 
strategies  that  protect  or  restore  fisheries  in  these 
waters.  Addition  of  limestone  to  improve  water 
quality  and  prevent  episodic  depressions  of  pH 
during  precipitation  events  and  spring  runoff  is  one 
mitigation  technique  being  used.  The  ecological 
changes  that  accompany  such  treatment  were  in- 
vestigated in  a  cooperative  program  between  the 
U.S.  Fish  and  Wildlife  Service  and  individual 
states.  Streams  in  Massachusetts,  West  Virginia 
and  Tennessee,  and  a  lake  in  Minnesota  were  in- 
cluded in  this  five-year  research  program.  Inten- 
sive monitoring  during  the  pre-  and  post-liming 
tracks  a  suite  of  physical,  chemical  and  biological 
parameters  that  influence  the  re-establishment  and 
maintenance  of  healthy  fisheries.  Supporting  stud- 
ies on  liming  conducted  at  Adirondack  lakes  in 
New  York  focused  on  fisheries  management.  An 
error-free  data  base  is  required  for  analyses  and 


interpretation.  Therefore,  vjund  data  manage 
is  an  integral  part  of  the  total  quality  assuram 
quality  control  program  Prototype  daia  forr 
provided  to  the  investigators  and  data  fli 
controlled  and  closely  monitored  from  field  c 
tion  through  final  storage  To  aid  in  evaluatin 
comparing  options  for  application  slrateg 
microcomputer  decision  assistance  program 
De-Acid  was  developed.  De-Acid  factors 
items  into  the  selection  process:  technical  fes 
ty,  effectiveness  in  meeting  water  quality  < 
tives,  and  cost.  Based  on  site  chemistry,  th< 
gram  conducts  a  number  of  technical  assess 
to  determine  the  amount  of  neutralizing  age 
quired  to  meet  the  target  pH  and  alkalinity 
insight  achieved  assists  in  determining  the  ec 
cal  feasibility  of  liming  as  an  interim  mitij 
measure  in  combating  the  effects  of  acid  d 
tion.  (Miller-PTT) 
W89-07882 


OVERVIEW  OF  LAKE  NEUTRALIZATIOf 
PERIMENTS  IN  ONTARIO, 

D.  P.  Dodge,  G.  M.  Booth,  L.  A.  Richman,  V 

Keller,  and  F.  D.  Tomassini. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  V< 

No.  1-4,  p  75-83,  September-October  1988.  1 

tab. 

Descriptors:  'Acid  rain  effects,  'Water  pol 
treatment,  'Lake  restoration,  'Liming,  'Lirr 
gy,  'Acidic  water,  'Neutralization,  'Or 
Lakes,  Canada,  Hydrogen  ion  concentration, 
Spawning,  Acid  rain,  Runoff. 

In  1981,  an  experimental  neutralization  pre 
was  initiated  in  Ontario  to  investigate  the  fe* 
ty  of  using  neutralization  as  an  interim  measu 
the  protection  of  acid-sensitive  lakes  and  the 
ration  of  acidified  lakes.  Aerial  application  of 
dered  limestone  to  two  lakes  was  used  to  in< 
whole-lake  pH  and  alkalinity,  and  experi 
were  initiated  to  investigate  the  neutralizati 
lake  trout  spawning  shoals  with  crushed  lime 
Intensive  studies  were  continued  to  assess  terr 
patterns  in  water  chemistry  and  to  evaluat 
long-term  responses  of  zooplankton,  phytoi 
ton,  zoobenthos  and  fish  communities.  AM 
lake  neutralization  improved  water  quality 
technique  provided  only  a  temporary  sol 
Continuing  acidic  precipitation  and  runoff  v 
cause  the  neutralized  lake  to  return  to  its  pre 
acidified  state.  The  effects  of  reacidification  r 
to  be  determined.  There  are  uncertainties  ass 
ed  with  productivity  and  biomass  changes  in 
that  have  been  neutralized.  More  resear 
needed  to  determine  if  the  forage  base  in  aci 
lakes  is  suitable  to  sustain  an  introduced  fi; 
Better  understanding  of  fish  growth  rates  i 
needed  to  distinguish  between  natural  varii 
and  changes  induced  by  indirect  or  direct  effe 
the  treatment.  It  is  also  still  uncertain  if  in 
brate  communities  will  return  to  original  pre- 
fied  assemblages  and  remain  healthy.  0\ 
whole-lake  neutralization  is  a  promising  tech 
for  lake  rehabilitation.  (Miller-PTT) 
W89-07883 


LIVING  LAKES:  AN  AQUATIC  LIMING 
FISH  RESTORATION  DEMONSTRA 
PROGRAM, 

R.  W.  Brocksen,  and  P.  W.  Emler. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  V. 

No.  1-4,  p  85-93,  September-October  1988. 

Descriptors:  'Water  pollution  treatment,  *Li 
ogy,  'Lakes,  'Fish  populations,  'Acid  rain  e 
'Lake  restoration,  'Liming,  'Acidic  water,  / 
cation  techniques.  Streams. 

Living  Lakes  Inc.,  a  not-for-profit  organiz 
sponsored  an  applied  aquatic  resources  m; 
ment  restoration  demonstration  program  for 
fied  waters.  In  1986  and  1987,  Living  Lake 
began  an  evaluation  of  seven  different  liming 
nologies  on  22  lakes  and  10  streams  in  6 
During  1986,  15  lakes  in  New  York  and  Mas^ 
setts  were  treated  using  helicopter  applicat 
limestone  slurry  (109/  calcite  by  weight).  In 
seven  new  lakes  were  treated  using  a  slurry  b 
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power  boat  or  a  barge  with  spray  arms  that 

.1  limestone  slurry.  In  the  spring  of  1988, 

K  new  lake  in  Massachusetts  was  treated  using 

K  slurrv  box  technique.  During   1985  and   1986, 

M  streams  in  West  Virginia  were  treated  with 

fines.  Two  streams  in  Maryland  were 

csted  in  1987  with  automated  slurry  dosers.  In 

inia    and    West    Virginia    during    1988, 

.urns  were  being  treated  using  a  variety  of  tech- 
ques  including  water-powered  mechanical 
isers.  water-powered  turbine  dosers,  water-pow- 
w)  column  dosers  and  diversion  wells.  Post-treat- 
eM  monitoring  data  for  the  lakes  treated  in  1986 
id  1987  indicate  that  the  water  quality  objectives 
ere  met  for  all  but  one  site  and  illustrate  the 
Tectiveness  of  applying  limestone  to  increase  the 
id  neutralizing  capacity  of  surface  waters. 
■liller-PTT) 
■89-07884 


,i  W  TYPE'  FOREST  DECLINES  AND  RESTA- 
IL1ZATION/REVITILIZATION  STRATE- 

1ES:  A  PROGAMMATIC  FOCUS, 

F  Huettl. 

ater,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 
o.  1-4,  p  95-1 11,  September-October  1988. 

escriptors:  *  Liming,  *Ground  water  pollution, 
\cid  ra>n  effects,  *Water  pollution  prevention, 
-ores!  management,  'Fertilization,  *Acid  rain, 
Soil  contamination,  Soil  water,  West  Germany, 
srests,  Leaching,  Runoff. 

he  West  German  government  established  a  na- 
)nwide  program  by  which  up  to  80%  of  the  costs 

fertilization  in  forests  revealing  'new  type'  (re- 
lung  from  the  adverse  effects  of  acid  rain  and 
her  air  pollutants)  forest  damages  are  subsidized. 

practice,  a  clear  distinction  is  made  between 
impensative  and  ameliorative  fertilization  meth- 
ls.  Compensative  fertilization  means  the  applica- 
)n  of  Mg-containing  lime  (generally  3000  kg/ha) 

neutralize  further  acidic  deposition  in  forest  soils 
id  groundwater  through  leaching.  The  ameliora- 
te fertilization  is  focused  on  the  specific  applica- 
M  of  nutrients,  particularly  in  stands  with  acute 
itntional  deficiencies.  This  is  accompanied  by 
eans  of  readily  soluble  Mg  and  K  fertilizers  at 
iplication  rates  of  500  to  1000  kg/ha.  In  cases  of 
sufficient  P  supply  or  for  the  activation  of  micro- 
al  decomposer  chains  in  organic  top  soil  hori- 
>ns,  P  fertilizers  are  used.  For  ameliorative  fertil- 
alion,  foliar  and  soil  analyses  are  recommended 

a  sound  basis  for  fertilizer  selection.  In  many 
ises,  particularly  in  the  states  of  Bavaria  and 
aden-Wurttemberg,  Mg-containing  lime  in  corn- 
nation  with  fast  soluble  Mg  and/or  K  (P)  fertiliz- 
i  are  applied.  Between  1984  and  1987,  approxi- 
ately  400,000  ha  of  'new  type'  forest  damage 
eas  have  been  limed  and/or  fertilized  in  West 
ermany.  As  positive  as  the  application  of  lime 
id/or  fertilizers  appears  to  be,  there  exist  some 
Hernial  risks  and  limitations  of  these  practices 
ith  regard  to  restabilization  and  revitilization  of 
^lining  forest  stands.  (Miller-PTT) 
■89-07885 


HANGES  IN  THE  FISH  COMMUNITY  OF  A 
1MED  LAKE  NEAR  SUDBURY,  ONTARIO: 
FTECTS  OF  CHEMICAL  NEUTRALIZATION 
R  REDUCED  ATMOSPHERIC  DEPOSITION 
ff  ACIDS, 

M  Gunn.  M.  J.  McMurtry,  J.  M.  Casselman,  W. 
eller.  and  M.  J.  Powell. 

ater.  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 
'0  1-4,  p  113-136,  September-October  1988.  6  fig, 
tab. 

•«cnptors:  "Water  pollution  treatment,  'Limnol- 

8>.  'Water  pollution  effects,  'Fish  populations, 

ikes,  'Ontario,  'Acid  rain,  'Liming,  Smelters, 

s.  Water  pollution   sources,   Trout,   Nelson 

-ake.  Hydrogen  ion  concentration. 

on  Lake,  a  moderately  acidic  (pH  5.7),  metal- 

"maminated  (22  microg/L  Cu,  18  microg/L  Zn) 

«  km  from  the  smelters  at  Sudbury,  had  a 

faded  fish  community  in  the  early  1970s,  with 

trout  scarce,  smallmouth  bass  extinct,  and  the 

°ral  zone  dominated  by  the  acid-tolerant  yellow 

«cn.  Liming  of  the  lake  in  1975-76  increased  pH 


to  6.4,  and  decreased  metal  concentrations.  Chemi- 
cal conditions  remained  relatively  stable  in  the  10 
year  period  following  base  addition.  Initially,  it 
appeared  that  neutralization  produced  dramatic 
changes  in  the  resident  fish  community:  (1)  yellow 
perch  abundance  declined  rapidly  after  neutraliza- 
tion, (2)  lake  trout  abundance  increased  to  the 
extant  that  3.26  kg/ha  were  caught  in  the  winter  of 
1980,  and  (3)  reintroduced  smallmouth  bass  repro- 
duced and  established  a  large  population.  Howev- 
er, these  changes  in  the  fish  community  can  not  be 
directly  attributed  to  liming,  as  water  quality  and 
the  sports  fisheries  of  an  unlimed  nearby  lake  also 
improved.  Reduced  emissions  from  Sudbury  smelt- 
ers were  responsible  for  improvements  in  the  un- 
treated lake.  Recovery  of  the  lake  trout  population 
in  Nelson  Lake  appears  to  have  begun  prior  to 
liming.  Of  the  lake  trout  sampled  during  the  1980 
winter  fishery,  65.8%  were  present  prior  to  the 
chemical  treatment.  Predation  by  lake  trout  was 
the  likely  cause  of  the  perch  decline.  These  results 
suggest  that  chemical  conditions  producing  popu- 
lation level  responses  in  fish  have  abrupt  thresh- 
olds and  that  neutralization  of  lakes  above  these 
thresholds  may  not  produce  distinguishable  effects. 
(Author's  abstract) 
W89-07886 


DOSE-RESPONSE  RELATIONSHIPS  FOR 
THE  ADDITION  OF  LIMESTONE  TO  LAKES 
AND  PONDS  IN  THE  NORTHEASTERN 
UNITED  STATES, 

T.  B.  Adams,  and  R.  W.  Brocksen. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 

No.  1-4,  p  137-163,  September-October  1988.  6  tab. 

Descriptors:  'Water  pollution  treatment,  'Acid 
rain  effects,  'Limnology,  'Lake  restoration. 
'Liming,  'Ponds,  'United  States,  'Model  studies, 
Calcium  carbonate,  Acidic  waters. 

A  titration-based  model  (De-Acid)  was  used  to 
predict  treatment  dose  and  times  for  reacidification 
for  CaC03-treated  lakes  in  the  Living  Lakes  Inc. 
aquatic  liming  program.  Water  quality  constituents 
(pH,  acid  neutralizing  capacity,  and  Ca)  were  used 
to  measure  the  effectiveness  of  the  dosing  model 
and  reacidification  rates.  Beginning  in  June  1986, 
data  from  22  lakes  or  ponds  in  5  northeast  states 
were  collected.  With  few  exceptions,  pH  and  acid 
neutralizing  capacity  values  ranged  from  4.5  to  6.5 
and  -30  to  +65  microeq/L,  respectively,  in  un- 
treated sites  and  6.5  to  7.8  and  120  to  300  microeq/ 
L,  respectively,  in  sites  approximately  30  days  after 
treatment.  Changes  in  Ca  concentration  levels 
have  been  used  to  evaluate  the  utility  of  the  dose 
model  for  treatment  of  both  inland  and  coastal 
waters.  For  coastal,  seepage  lakes  application  of  a 
single-box  mass  transfer  model  to  observed  post- 
liming  changes  in  acid  neutralizing  capacity  and 
Ca  adequately  simulated  lake  response.  (Author's 
abstract) 
W89-07887 


LIMING  OF  LAKES,  RIVERS  AND  CATCH- 
MENTS IN  NORWAY, 

B.  O.  Rosseland,  and  A.  Hindar. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 
No.   1-4,  p   165-188,  September-October   1988.   11 
fig,  1  tab. 

Descriptors:  'Water  pollution  treatment,  'Acid 
rain  effects,  'Liming,  'Limnology,  Lakes,  'Rivers, 
'Catchments,  'Norway,  Trout,  Fisheries,  Store 
Hovvatn,  Audna  River. 

Chemical  and  biological  responses  to  operational 
lime  treatment  of  a  lake,  a  river,  and  a  catchment 
in  Norway  are  reported.  Lake  Store  Hovvatn  was 
limed  in  1981  and  successfully  stocked  with  brown 
trout.  Before  reliming  in  1987,  fish  growth  had 
ceased,  but  increased  post  liming.  The  River 
Audna  was  continuously  limed  since  1985.  Sea 
trout  fisheries  improved  and  the  stocking  of  Atlan- 
tic salmon  smelts  at  the  mouth  of  the  river  in  1986 
resulted  in  the  return  of  spawners.  Liming  the 
entire  terrestrial  catchment  to  the  pond  Tjonn- 
strond  in  1983  by  helicopter  was  also  successful; 
stocked  brown  trout  survived.  (Author's  abstract) 
W89-07888 
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LAKE  LIMING  IN  DIFFERENT  TYPES  OF 
ACID  LAKES  USING  VARIOUS  TYPES  OF 
CALCITE  POWDERS  AND  METHODS, 

H.  Sverdrup,  and  P.  Warfvinge. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 
No.   1-4,  p   189-222,  September-October   1988.   10 
fig, 4  tab. 

Descriptors:  'Water  pollution  treatment,  'Acid 
rain  effects,  'Limnology,  'Lake  restoration, 
'Acidic  water,  'Calcite,  Fish,  Salmon,  Aluminum, 
Toxicity,  Sweden. 

Results  from  experiments  in  14  Swedish  lakes  show 
that  instant  dissolution  efficiency  of  calcite  powder 
increases  with  finer  particles,  and  that  initial  disso- 
lution efficiency  decreases  with  increased  dose. 
The  Sverdrup  model  predicts,  and  the  results 
show,  that  the  dissolution  efficiency  is  dependent 
on  pH,  dose,  depth  and  grinding.  Dry  application 
can  reduce  the  dissolution  efficiency  by  40%  in 
relation  to  a  well  slurried  application.  Experiments 
in  two  lakes  indicate  that  residual  calcite  on  the 
lake  bottom  cannot  accomplish  bulk  neutralization 
of  the  lake,  even  if  substantial  effects  on  the  mi- 
croenvironment  around  the  calcite  and  the  reacidi- 
fication time  can  be  seen.  Bioassays  with  Atlantic 
salmon  indicate  that  fish  mortality  due  to  Al  toxici- 
ty is  greatly  reduced  when  the  Ca  concentration 
exceeds  3.5  mg/L.  The  results  show  that  the  pH 
and  alkalinity  in  almost  any  acidified  lake  can  be 
established  and  maintained  by  liming  at  levels 
where  fish  populations  can  be  sustained  by  natural 
reproduction.  (Author's  abstract) 
W89-07889 


EFFECTS  OF  LAKE  LIMING  ON  PHYTO- 
PLANKTON  PRODUCTION  IN  ACIDIC  ADI- 
RONDACK LAKES, 

P.  A.  Bukaveckas. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 
No.  1-4,  p  223-240,  September-October  1988.  3  fig, 
3  tab. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
treatment,  'Lake  restoration,  'Liming,  'Limnolo- 
gy, 'Phytoplankton,  'Acidic  water,  'Adirondacks, 
Chlorophyll,  Hydrogen  ion  concentration,  Calci- 
um carbonate. 

Phytoplankton  community  characteristics  were 
monitored  prior  to  and  following  CaC03  addition 
to  small,  highly  acidic  lakes  (Cranberry  Pond  and 
Woods  Lake)  and  one  larger,  less  acidic  lake  (L. 
Simon  Pond).  Data  were  also  collected  from  a 
control  site  (Dart's  Lake)  exhibiting  chemical  char- 
acteristics similar  to  the  pre-treatment  conditions 
observed  at  the  experimental  sites.  In  the  two 
small,  most  acidic  lakes,  base  addition  was  associat- 
ed with  higher  chlorophyll  levels  during  the  first 
summer  following  treatment.  Woods  Lake  was 
maintained  at  a  circumneutral  pH  for  3  years  and 
exhibited  increased  phytoplankton  abundance 
throughout  the  post-treatment  period.  In  contrast, 
Cranberry  Pond  re-acidified  within  1  year  follow- 
ing based  addition.  Reacidification  was  accom- 
plished by  a  decrease  in  lake  chlorophyll  levels  to 
pre-treatment  levels.  At  the  larger,  less  acidic  lake 
(L.  Simon  Pond),  liming  was  associated  with  lower 
chlorophyll  levels  during  the  first  summer  after 
treatment.  Reductions  in  chlorophyll  levels  at  L. 
Simon  Pond  reflect  the  absence  of  the  spring  phy- 
toplankton peak  and  a  decrease  in  phytoplankton 
growth  below  the  depth  of  the  thermocline.  At 
Cranberry  Pond,  annual  differences  in  phytoplank- 
ton production  did  not  correspond  to  changes  in 
lake  acidity  and  phytoplankton  abundance.  Pro- 
ductivity in  Woods  Lake  exhibited  an  increasing 
trend  during  the  3  years  following  treatment.  In- 
terpretation of  treatment  effects  on  productivity 
was  confounded  by  high  between-year  variability 
at  the  control  site.  (Author's  abstract) 
W89-07890 


EVALUATION  OF  NEW  YORK  STATE  LAKE 
LIMING  DATA  AND  THE  APPLICATION  OF 
MODELS  FROM  SCANDINAVIAN  LAKES  TO 
ADIRONDACK  LAKES, 

S.  P.  Gloss,  C.  L.  Schofield,  and  R.  E.  Sherman. 
Water,  Air.  and  Soil  Pollution  WAPLAC,  Vol.  41, 
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No.  1-4,  p  241-278,  September-October  1988.  15 
fig,  10  tab.  EI'A  Interagency  Agreement  EPA-82- 
D-X0581. 

Descriptors:  *Acid  rain  effects,  'Water  pollution 
treatment,  'Liming,  'Limnology,  *New  York, 
•Lake  restoration,  'Model  studies,  'Scandinavia, 
•Adirondacks,  'Acidic  water,  Predictions,  Water 
quality,  Fish  populations. 

Limestone  dissolution  efficiencies  and  reacidifica- 
tion  rates  observed  in  ten  small  Adirondack  Moun- 
tain lakes,  treated  in  1983  and  1984  as  part  of  the 
Extensive  Liming  Study  (ELS),  were  compared 
with  Scandinavian  model  predictions  of  dissolution 
and  reacidification.  The  standard  deviation  of  pre- 
dicted initial  dissolution  was  15.4%  of  the  ob- 
served fraction  of  limestone  dissolved.  Model  pre- 
dictions of  dissolution  for  the  Scandinavian  lakes 
were  similarly  within  8  to  14%  of  observed  values. 
Further  analysis  of  the  ELS  data  indicated  that,  of 
the  dissolution  model  parameters,  dose  rate  alone 
was  the  best  predictor  of  initial  dissolution  efficien- 
cy. Dissolution  rates  declined  exponentially  with 
time  to  undetectable  levels  within  2  to  3  years 
following  treatment.  Total  limestone  dissolution 
efficiencies  were  in  the  range  of  17  to  59%  for  the 
ELS  lakes,  which  are  comparable  to  levels  ob- 
served in  Scandinavian  treatments  with  similar 
limestone  materials  (26  to  64%.)  Analysis  of  data 
from  other  Adirondack  lakes  limed  by  private 
groups  and  the  New  York  State  Department  of 
Environmental  Conservation  for  fisheries  manage- 
ment programs,  yielded  similar  estimates  of  disso- 
lution efficiency  for  calcite  based  materials.  How- 
ever, some  of  these  lakes  treated  with  slaked  lime, 
exhibited  initial  dissolution  efficiencies  approach- 
ing 100%.  The  simple  two  box  dilution  model  of 
reacidification  satisfactorily  predicted  Ca  loss  rates 
in  the  ELS  lakes,  indicating  the  importance  of 
hydrology  as  a  factor  controlling  reacidification 
rates  in  these  small,  limed  lakes.  For  the  ELS 
lakes,  the  ratio  of  watershed  area/lake  volume 
satisfactorily  predicted  Ca  loss  rates  and  this  sim- 
plified empirical  model  was  applied  to  other  Adi- 
rondack lakes  where  inadequate  water  chemistry 
and  hydrologic  data  were  available  to  use  the 
dilution  model.  Limed  Adirondack  lakes  with 
mean  water  retention  times  less  than  4  months  re- 
acidified  within  1  year  after  treatment.  Given  the 
preponderance  of  acidified  lakes  in  the  Adirondack 
region  with  retention  times  less  than  this  threshold 
value  of  4  months,  simple  whole  lake  liming  prac- 
tices would  not  be  adequate  for  maintaining  water 
quality  suitable  for  the  support  of  viable  fish  popu- 
lations in  these  lakes.  (Author's  abstract) 
W89-07891 


DIFFERENCES  IN  PRE-  AND  POST-TREAT- 
MENT WATER  QUALITIES  FOR  TWENTY 
LIMED  LAKES, 

M.  D.  Marcus. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 

No.  1-4,  p  279-291,  September-October  1988.  5  tab. 

Descriptors:  'Water  pollution  treatment,  'Liming, 
'Acid  rain  effects,  'Limnology,  'Water  quality, 
'Lake  restoration,  Metals,  Fish  populations,  Water 
quality. 

Data  analyses  for  the  pre-  and  post-treatment 
levels  for  22  analytes  from  20  lakes  suggest  that 
liming  will,  in  general,  increase  water  levels  of  acid 
neutralizing  capacity,  Ca,  pH,  dissolved  inorganic 
carbon,  conductivity,  as  well  as  possibly  N03  and 
total  nitrogen,  and  will  decrease  concentrations  of 
many  metals,  including  Al,  Zn,  and  possibly  Pb. 
Acid  neutralizing  capacity  was  the  single  analyte 
that  best  characterized  pre-  and  post-treatment  dif- 
ferences in  these  samples.  The  metal  data  from 
these  lakes  are  equivocal  due  to  the  fact  the  most 
of  the  unlimed  lakes  in  this  study  were  only  mildly 
acidic  prior  to  liming  and  concentrations  for  many 
metals  were  near  detection  limits.  Comparison  of 
pre-  and  post-treatment  water  quality  conditions  in 
these  lakes  indicates  that  liming  was  successful  in 
improving  water  quality  conditions  for  fisheries. 
(Author's  abstract) 
W89-07892 


EVALUATION     OF     LIMING     OPERATIONS 
THROUGH  COST-BENEFIT  ANALYSIS, 


P.  L.  Riely,  and  D.  B.  Rockland. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 

No.  1-4,  p  293-328,  September-October  1988. 

Descriptors:  'Water  pollution  treatment,  'Liming, 
'Acid  rain  effects,  'Acidic  water,  'Cost-benefit 
analysis,  'Decision  making,  Economics. 

A  methodology  for  assessing  the  benefits  and  costs 
of  liming  acidified  waters  is  presented.  Public  deci- 
sion-makers generally  have  to  choose  among  a 
variety  of  projects  for  public  investment.  Benefit- 
cost  analysis  offers  one  set  of  tools  to  assist  the 
decision  maker  by  providing  the  decision-maker  to 
provide  him  or  her  with  an  understanding  of 
whether  a  liming  project  is  justified  from  an  eco- 
nomic perspective.  The  rudiments  of  benefit-cost 
analysis  are  first  derived  with  a  particular  attention 
paid  to  issues  such  as  accounting  stance,  discount- 
ing, non-market  benefit  estimation  and  computa- 
tion of  applicable  economic  costs.  Detailed  infor- 
mation on  the  costs  associated  with  liming  acidi- 
fied waters  and  the  appropriate  methods  by  which 
benefits  are  to  be  computed  are  also  presented.  A 
hypothetical  example  is  provided  to  assist  in  under- 
standing the  application  of  benefit-cost  analysis. 
Available  data  sources  for  future  analyses  are  de- 
scribed for  seven  states  (Maine,  Michigan,  Minne- 
sota, New  Hampshire,  New  York,  Pennsylvania, 
and  West  Virginia)  and  the  federal  government. 
(Author's  abstract) 
W89-07893 


EFFECTS  OF  LIMING  ON  WATER  QUALITY 
OF  TWO  STREAMS  IN  WEST  VIRGINIA, 

T.  I.  Ivahnenko,  J.  J.  Renton,  and  H.  W.  Rauch. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 
No.   1-4,  p  331-357,  September-October  1988.   11 
fig,  4  tab. 

Descriptors:  'Water  pollution  treatment,  'Liming, 
•Acid  rain  effects,  'Water  quality,  'Streams, 
•West  Virginia,  'Acidic  water,  Fisheries,  Hydro- 
gen ion  concentration,  Sediments,  Statistical  analy- 
sis, X-ray  fluorescence. 

In  an  effort  to  improve  the  fisheries  potential  of 
many  West  Virginia  mountain  streams  by  increas- 
ing the  alkalinity  and  pH,  the  West  Virginia  De- 
partment of  Natural  Resources  conducted  research 
into  the  feasibility  of  a  point  source  limestone 
application  technique.  This  research  was  to  pro- 
vide data  that  would  assist  in  the  design  of  future 
projects  and  the  selection  of  appropriate  methodol- 
ogy. Thirteen  metric  tons  and  33.3  tons  of  0.64  cm 
crusher  run  ground  limestone  aggregate  were  ap- 
plied as  a  single  deposition  to  Crouch  and  Yokum 
Runs,  respectively.  Limestone  was  applied  to 
Crouch  Run  a  year  prior  to  treatment  of  Yokum 
Run.  The  point  source  treatment  produced  dis- 
charge dependent  changes  in  the  downstream 
water  chemistry.  The  pH  increased  from  an  aver- 
age of  4.73  above  the  application  point  to  5.70 
below.  At  high  stream  discharges,  the  pH  dropped, 
but  never  to  the  pretreatment  background  level. 
Increases  in  Ca  concentrations  and  acid  neutraliz- 
ing capacity  were  also  observed  downstream  of 
the  limestone  application  site.  Sediment  analysis 
was  performed  to  determine  the  calcite  concentra- 
tion within  the  stream  bed  by  both  an  instrumental 
technique  (x-ray  fluorescence)  and  an  HC1  leach 
technique  to  indicate  the  extent  of  downstream 
movement  and  distribution  of  limestone.  The  anal- 
ysis showed  both  a  limited  downstream  transport 
and  a  variable  spread  of  limestone  across  the 
stream  channel.  The  x-ray  fluorescence  and  wet 
laboratory  methods  of  quantifying  the  calcite  con- 
tent of  the  sediments  were  compared.  Although 
statistical  analysis  indicated  a  difference  in  preci- 
sion between  the  x-ray  fluorescence  and  HC1  leach 
methods,  the  acid  leach  method  can  be  considered 
an  economical  alternative  to  x-ray  fluorescence. 
(Author's  abstract) 
W89-07894 


EFFECTS  OF  STREAM  LIMING  ON  WATER 
CHEMISTRY  AND  ANADROMOUS  YELLOW 
PERCH  SPAWNING  SUCCESS  IN  TWO  MARY- 
LAND COASTAL  PLAIN  STREAMS, 

A.  Janicki,  and  H.  S.  Greening. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 


No.  1-4,  p  359-383,  September-October  1988 
4  tab. 

Descriptors:  'Water  pollution  treatment,  *I 
'Acid  rain  effects,  'Streams,  'Perch,  'Spa 
'Maryland,  'Acidic  water,  Hydrogen  ion  c 
tration,  Aluminum,  Fish  eggs,  Hatching,  I 
Larvae,  Water  chemistry. 

Automated  stream  dosers  that  deliver  a  wet 
of  calcite  were  installed  in  1987  on  I 
Coastal  Plain  streams  subject  to  acidic 
during  rainstorms  to  evaluate  the  use  of 
liming  technology  to  maintain  suitable  watt 
ity  for  early  life  stages  of  anadromous  fish.  I 
of  water  quality  sampling  during  baseflow 
tions  and  hydrologic  events  indicated  that 
cant  changes  in  water  chemistry  occurred 
upstream  (untreated)  site  during  elevated  fl 
each  stream.  Observed  responses  in  stream  ( 
try  during  the  events  included  declines  in  p] 
neutralizing  capacity,  and  Ca,  and  incre 
monomeric  Al  concentrations.  With  the  add 
calcite,  stream  chemistry  conditions  at  the 
stream  (treated)  sites  during  each  event  wei 
lar  to  those  observed  during  baseflow. 
bioassay  experiments  indicated  that  surv 
yellow  perch  eggs  and  newly  hatched  larv: 
be  enhanced  by  stream  liming.  (Author's  al 
W89-07895 


LOCH  FLEET  AND  OTHER  CATCH 
LIMING  PROGRAMS, 

D.  J.  A.  Brown. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  > 

No.  1-4,  p  409-415,  September-October  1981 

Descriptors:  'Water  pollution  treatment,  *1 
'Acid  rain  effects,  'Catchment  areas,  ' 
water,  Streams,  Fisheries,  Lake  restoration, 
sheds. 

The  circumstances  under  which  catchment 
is  an  advisable  economic  alternative  to 
water  liming  are  described,  as  are  resear 
operational  experiences  of  catchment  liming 
ing  mainly  in  the  Loch  Fleet  Project  resu 
other  European  data.  The  arguments  f 
against  catchment  liming  as  a  means  of  r« 
acidified  aquatic  habitats  are  presented.  Al 
there  are  only  two  examples  in  the  publishec 
ture  of  catchment  liming  having  been  sue© 
employed  to  mitigate  lake  water  acidity,  tri 
a  few  other  instances  where  acid  stream 
been  treated  in  this  way.  Provided  the 
application  is  sufficient,  and  the  treated 
large  enough,  it  appears  that  application  ( 
stone  to  the  land  can  be  a  satisfactory 
making  acid  waters  chemically  acceptable 
Although  the  economics  remain  to  be  worl 
in  detail,  there  are  instances  when  cat 
liming  may  represent  the  only  viable  choi( 
concluded  that  there  are  conditions  (such  ( 
with  short  retention  times  and/or  where 
spawning  fish  are  involved)  where  cat 
liming  is  a  sensible  option.  It  may  not  be  pos 
apply  limestone  in  sufficient  quantities  to 
ments  without  some  adverse  effects  on  t 
dophilus  terrestrial  vegetation,  but  limited 
ence  suggests  that  this  need  not  be  ex 
(Miller-PTT) 
W89-07897 


HYDROCHEMICAL       BUDGET      CAL 
TIONS  FOR  PARTS  OF  THE  LOCH 
CATCHMENT  BEFORE  AND  AFTER  V* 
SHED  LIMING, 

T.  R.  K.  Dalziel,  M.  V.  Proctor,  and  A.  Die 
Water,  Air,  and  Soil  Pollution  WAPLAC,  1 
No.  1-4,  p  417-434,  September-October  198 
4  tab. 

Descriptors:  'Water  pollution  treatment, 
Fleet,  'Liming,  'Acid  rain  effects,  'Cat 
areas,  'Watersheds,  'Acidic  water,  Hydr< 
cal  budget,  Streams,  Hydrogen  ion  concen 
Rainfall-runoff  relationships,  Acid  rain. 

Input/output  hydrochemical  budgets  hav 
calculated  for  areas  within  the  Loch  Fleet 
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tnl.  Galloway,  S.  W.  Scotland  and  the  U.K. 
nich  were  limed  in  April  1986.  Bulk  precipita- 
ans  inputs  and  streamwater  outputs  are  dominat- 
j  by  sea  salt  components.  Calcium  outputs  over 
it  first  year  post-liming  increased  dramatically 
id  H(  +  )  ion  outputs  dropped.  After  the  second 
nr  post-liming,  Ca  outputs  declined,  although 
(  +  )  outputs  have  remained  very  low  and  stream- 
ater  pH  is  still  circumneutral.  The  continuation 
"  budget  calculations  over  the  next  few  years, 
jupled  with  streamwater  and  soil  chemistry  anal- 
b  data,  should  allow  estimates  to  be  made  of  the 
jration  over  which  of  these  land-based  liming 
tatments  may  remain  effective  in  acid  mitigation. 
Author's  abstract) 
'39-07898 


SE  OF  SIMULATION  MODELS  AS  RE- 
OIJRCE  MANAGEMENT  TOOLS  FOR  RE- 
HIRING ACIDIFIED  WATERS, 

E  Davis 

'ater,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 

o.  14,  p  435-454,  September-October  1988.  7  fig. 

eseriptors:  *Water  pollution  treatment,  *Liming, 
Surface  waters,  *Acidic  water,  *Model  studies, 
nidation  models,  Lakes,  Integrated  Lake-Water- 
led  Acidification  model,  Computer  models. 

:veral  computer  simulation  models  are  available 
resource  managers  for  predicting  the  response 
watersheds  and  adjacent  surface  waters  to  acidi- 
.ation  and  subsequent  neutralization.  Some  of 
ese  models  are  useful  in  designing  and  imple- 
enting  liming  restoration  programs.  The  ap- 
■oach  and  results  from  a  recently  published 
mng  simulation  study  employing  the  modified 
itegrated  Lake-Watershed  Acidification  model 
ere  used  to  illustrate  the  methodology  for  using 
mulation  models  to  complement  field  research 
id  operational  liming  programs.  Also,  modifica- 
^ns  to  existing  models  are  identified  for  increas- 
g  their  suitability  for  more  robust  management 
>plications  under  a  wider  variety  of  conditions  in 
fferent  regions.  Mechanistic  computer  models 
m  provide  new  insights  into  the  complex  process- 
involved  in  surface  water  acidification  and  neu- 
alization.  Applied  within  an  appropriate  context, 
Jtnputer  models  can  be  useful  for  interpreting 
:ld  data  and  exploring  natural  processes.  Simula- 
:n  results  can  help  in  the  design  and  implementa- 
Dti  of  treatment  plans  in  the  field.  Likewise,  field 
udies  are  essential  for  developing,  verifying  and 
fining  computer  models  that  are  accurate  predic- 
ve  and  analytical  tools.  Used  in  conjunction  with 
igoing  field  research  efforts,  mechanistic  models 
ill  continue  to  facilitate  a  better  understanding  of 
k  complex  process  and  potential  mitigation  strat- 
aes.  (Miller-PTT) 
W-07899 


XPERIMENTAL  LIMING  OF  WATERSHEDS: 
INTERNATIONAL         COOPERATIVE 
EFORT   BETWEEN    THE   UNITED    STATES 
ND  WEST  GERMANY, 

w  Brocksen,  H.  W.  Zoettl,  D.  B.  Porcella,  R. 

Huettl.  and  K.  Feger. 
'ater,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  41, 

>■  1-4,  p  455-471,  September-October  1988.  7  fig, 
tab. 

eseriptors:  'Water  pollution  treatment,  "Liming, 

Acid    rain    effects,    'Limnology,    'Watersheds, 

Lmted  States,  'West  Germany,  'Soil  treatment, 

5.  Forest  management.  Integrated  Lake-Wa- 

■hed  Acidification  model.  Model  studies. 

n  integrated,  international  cooperative  program 
»  been  initiated  to  manipulate  two  watersheds, 
nis  will  include  soil  liming  and/or  fertilization  of 
ko  watersheds,  one  in  New  York  state  and  an- 
<her  in  the  Black  Forest  of  West  Germany.  The 

>ods  Lake  and  Schluchsee  Watershed  experi- 

"iul  studies  had  similar  objectives,  approaches 

techniques.  Although  the  experimental  design 

■  similar,  there  are  two  significant  differences  in 
«  projects:  (1)  purpose  of  treatment,  and  (2) 
"graphic  factors  that  will  make  the  results  more 
Meresimg  and  allow  a  broader  application  of  the 
I  The  purpose  of  the  West  German  Water- 
ed study  was  to  evaluate  terrestrial  treatment  in 


terms  of  its  ability  to  restore  optimum  function  to 
managed  forests.  The  effects  of  the  treatment  on 
aquatic  ecosystems  was  but  a  secondary  priority. 
The  purpose  of  the  U.S.  study  was  directed  at  an 
aquatic  ecosystem  with  an  analysis  of  terrestrial 
effects  of  somewhat  lesser  importance.  The  differ- 
ent purposes  affect  the  quantity  and  composition  of 
the  treatment.  Geographic  and  climatic  differences 
will  also  affect  the  projects'  results.  Integration  of 
the  two  projects  comes  largely  from  application  of 
the  Integrated  Lake- Watershed  Assessment  Study 
model  to  both  systems.  This  model  simulates  all  of 
the  important  cations  and  anions  in  the  watershed 
soil/water  systems,  allowing  project  scientists  to 
predict  the  effects  in  advance  of  treatment  and  to 
design  the  study  protocols  to  make  important 
measurements.  In  addition,  and  perhaps  most  im- 
portant, the  experiments  in  the  two  dissimilar  wa- 
tersheds provide  a  most  rigorous  check  of  the 
model.  Previous  validation  studies  have  been  con- 
ducted in  about  30  lakes  in  the  U.S.;  however,  the 
experimental  modification  of  the  soil  provides  a 
much  more  difficult  test  of  the  model.  (Miller- 
PTT) 
W89-07900 


DETERMINATION  OF  WATER  QUALITY  IN 
RESERVOIRS  FROM  DATA  OF  ON-SITE  OB- 
SERVATIONS, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-07910 


MANIPULATION  OF  CHEMISTRY  AND  PHY- 
TOPLANKTON  BY  HYDROLOGICAL  INTER- 
VENTION: A  WHOLE  LAKE  EXPERIMENT  IN 
THE  NORTHERN  NETHERLANDS, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

KPTTippr  T  nh 

H.  DeHaan,  H.  L.  Hoogveld,  T.  DeBoer,  J. 

Voerman,  and  J.  R.  Moed. 

Freshwater  Biology  FWBLAB,  Vol.   20,  p  395- 

406,  1988.  6  fig,  5  tab,  20  ref. 

Descriptors:  'Lake  Negenmad,  'Limnology, 
'Water  quality  control,  'Lakes,  'Phytoplankton, 
Evapotranspiration,  Salinity,  Humic  acids,  Dam 
effects,  Netherlands,  Population  density,  Compari- 
son studies. 

The  small  Lake  Negenmad,  in  the  nature  reserve 
'De  Oude  Venen',  Netherlands,  was  isolated  from 
the  canals  and  lakes  of  the  Frisian  lake  system.  Its 
chemistry  and  phytoplankton  were  monitored  for  1 
year  (1984)  before  and  years  (1985-86)  after  isola- 
tion. The  characteristics  were  compared  with 
those  of  the  adjacent  Lake  Veertigmad  which  was 
not  manipulated.  The  hydrological  intervention 
prevented  the  inflow  of  chloride-rich  IJsselmeer 
water  into  Lake  Negenmad  and  made  its  water 
table  more  dependent  on  evapotranspiration,  pre- 
cipitation and  upwelling  water.  In  comparison 
with  the  unmanipulated  lake,  Lake  Negenmad 
became  less  saline,  more  humic  and  total  dissolved 
iron  concentration  increased  dramatically.  During 
the  two  years  of  damming,  no  marked  differences 
in  the  total  nutrient  concentrations  of  either  lake 
were  observed.  However,  the  maximum  phyto- 
plankton density  in  the  dammed  lake  was  half  that 
in  the  unmanipulated  lake.  The  lower  density  may 
have  been  caused  by  low  phosphorous  availability 
after  formation  of  humic-iron  phosphate  species. 
Preventing  the  inflow  of  water  from  the  Frisian 
lake  system  favored  the  occurrence  in  Lake  Ne- 
genmad of  flagellated  species  (Chrysophyceae  and 
Chryptophyceae)  at  the  expense  of  filamentous  and 
nuisance-causing  cyanobacteria  (Oscillatoria,  Ana- 
baena.  Aphanizomenon).  (Author's  abstract) 
W89-07916 


ELEVENTH  CANADIAN  GEOTECHNICAL 
COLLOQUIUM:  CONTAMINANT  MIGRA- 
TION THROUGH  GROUNDWATER--THE 
ROLE  OF  MODELLING  IN  THE  DESIGN  OF 
BARRIERS, 

University  of  Western  Ontario,  London.  Geotech- 
nical  Research  Centre. 
R.  K.  Rowe. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
25,  No.  4,  p  778-798,  November  1988.  19  fig,  2  tab, 
74  ref. 


Descriptors:  'Mathematical  analysis,  'Design  cri- 
teria, 'Groundwater  barriers,  'Waste  disposal, 
'Soil  contamination,  'Groundwater  pollution. 
Contamination,  Diffusion  coefficients,  Leachates, 
Migration,  Advection. 

The  potential  impact  of  waste  disposal  on  ground- 
water quality  is  a  major  consideration  in  the 
design,  evaluation,  and  certification  of  waste  dis- 
posal facilities.  Invariably,  this  impact  will  be  de- 
pendent on  the  effectiveness  of  a  barrier  that  sepa- 
rates the  water  from  the  general  groundwater 
system.  The  role  of  analysis  in  the  evaluation  and 
design  of  barriers  is  discussed.  Factors  considered 
include  (i)  the  mechanisms  controlling  contaminant 
migration  through  barriers;  (ii)  the  determination 
of  diffusion  and  distribution  coefficients;  (iii)  leach- 
ate  mounding  and  the  effect  of  clogging  of  leach- 
ate  collection  systems  upon  contaminant  migration 
through  barriers;  (iv)  the  importance  of  consider- 
ing the  finite  mass  of  contaminant  available  for 
transport  into  the  soil  and  a  method  of  modeling 
the  effect  of  finite  mass  of  contaminant;  and  (v) 
examples  of  how  analysis  may  improve  the  geo- 
technical engineer's  feel  for  the  effectiveness  of 
potential  contaminant  attenuation  mechanisms  in 
both  glacial  till  deposits  and  fractured  rock.  (Au- 
thor's abstract) 
W89-07941 


CHARACTERISTICS  OF  LANDFILL  LEA- 
CHATES AND  ALTERNATIVES  FOR  THEIR 
TREATMENT:  A  REVIEW, 

Santiago  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07945 


IDENTIFYING  VULNERABLE  SURFACE 
WATER  UTILITIES, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

R.  M.  Clark,  W.  M.  Grayman,  R.  M.  Males,  and  R. 

Kilgore. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  2,  p  60-67,  February  1989. 

4  fig,  5  tab,  9  ref. 

Descriptors:  'Water  treatment  facilities,  'Water 
quality  management,  'Water  pollution  sources, 
'Industrial  wastewater,  'Municipal  wastewater, 
'Path  of  pollutants,  Data  processing,  Monitoring, 
Risk  assessment,  Data  base  management,  Comput- 
ers, Mississippi  River. 

This  study  was  conducted  to  provide  a  mechanism 
and  framework  with  which  utility  managers  could 
analyze  the  effects  of  upstream  discharges  on 
source  waters.  Specific  components  of  the  project 
included  selection,  implementation,  and  demonstra- 
tion of  a  microcomputer-based  commercial  data 
base  management  system  for  water  quality  infor- 
mation; selection  and  demonstration  of  a  water 
quality  model  to  represent  the  movement  and 
transportation  of  pollutants  in  a  surface  water 
source;  assessment  of  the  availability  of  industrial 
and  municipal  discharge  information  from  govern- 
ment sources;  and  applications  of  the  database 
management  system,  water  quality  monitoring,  and 
data  base  development  to  the  iower  Mississippi 
River.  (Author's  abstract) 
W89-07994 


PROBLEMS  OF  LAKE  PEIPUS-PIHKVA 
(PROBLEMY  PSKOVSKO-CHUDSKOGO 

OZERA), 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 

logii  i  Botaniki. 

H.  Simm. 

Eesti  NSV  Teaduste  Akadeemia  Toimetised.  Bio- 

loogia  ETATAW,  Vol.  6,  No.  2,  p  105-110,  1987. 

15  ref.  English  summary. 

Descriptors:  'Water  quality  management,  'Lake 
Peipus,  'Limnology,  'Lakes,  'Eutrophication, 
'Water  pollution,  'USSR,  Nutrients,  Heavy 
metals,  Oil  pollution,  Carcinogens,  Lake  fisheries. 
Recreation  facilities,  Wastewater  treatment,  Eco- 
systems. 
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The  quality  of  water  of  Lake  Peipsi-Pihkva  has 
deteriorated  in  recent  years  due  to  human  impact. 
In  order  to  solve  the  problems  of  this  lake,  a 
complex  research  program  was  established  in 
which  more  than  20  institutions  of  the  Estonian 
SSR  participate.  The  main  task  of  the  research  is  to 
estimate  the  present  state  of  the  ecosystem  and  to 
forecast  its  future  state  taking  into  account  the 
influence  of  natural  factors  and  human  activities. 
In  order  to  achieve  results  it  is  necessary  to  obtain 
knowledge  on  the  metabolism  and  synergism  in  the 
lake  and  its  basin  and  the  causal  connections  and 
regularities  in  the  ecosystem.  Measures  for  the 
protection  of  the  lake  are  being  worked  out  based 
on  this  knowledge.  The  main  process  in  the  lake  is 
the  anthropogenic  eutrophication.  Investigations  of 
this  secondary  pollution  and  the  ecological 
changes  in  the  lake  form  the  major  part  of  the 
research.  Research  has  centered  on  the  hydrologi- 
cal,  hydrochemical  and  hydrobiological  properties 
of  the  lake.  Special  attention  has  been  paid  to  the 
contents  of  nutrients  that  cause  the  eutrophication, 
their  dynamics  in  the  lake  ecosystem  and  their 
loading  level.  The  dynamics  of  the  concentration 
of  other  substances  -  heavy  metal  salts,  trace  ele- 
ments, oil,  and  carcinogenic  compounds  -  responsi- 
ble for  primary  pollution  are  also  being  studied. 
Measures  for  the  protection  of  the  fisheries,  recre- 
ational facilities  and  water  supply  of  Lake  Peipsi- 
Pihkva  are  being  worked  out,  the  most  important 
task  being  to  put  into  operation  a  sewage  purifica- 
tion plant.  (Author's  abstract) 
W89-08005 


REMEDIAL  ACTIONS  UNDER  VARIABILITY 
OF  HYDRAULIC  CONDUCTIVITY, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

A.  I.  El-Kadi. 

Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 

p  327-344,  December  30,  1988.  11  fig,  3  tab,  30  ref. 

Descriptors:  "Hydraulic  conductivity,  "Stochastic 
process,  "Model  studies,  "Dispersion,  "Path  of  pol- 
lutants, "Cleanup,  Wells,  Monte  Carlo  method, 
Injection  wells,  Plumes,  Water  quality  manage- 
ment. 

Recent  research  has  demonstrated  the  frequent 
failure  of  the  classic  dispersion  equation  in  describ- 
ing mass  transport  phenomena.  The  general  con- 
clusion is  that  the  velocity  field  should  be  de- 
scribed in  greater  detail  by  either  a  deterministic  or 
a  stochastic  approach.  The  stochastic  approach 
was  applied  to  evaluate  selected  remedial  actions 
involving  recovery  wells.  A  Monte  Carlo  tech- 
nique was  adopted  in  the  analysis  of  the  two  cases 
considered:  an  injection/recovery  well,  and  plume 
capture  by  a  production  well.  Variability  causes  a 
dispersion-like  phenomenon  which  affects  the 
shape  of  plume  and  break-through  curves.  Varia- 
bility is  highest  where  the  plume  advances  or 
contracts.  Defining  effective  dispersivities  repre- 
senting the  average  stochastic  results  for  use  in 
deterministic  analysis  fails  to  recognize  the  impor- 
tant variability  features  described  by  stochastic 
analysis.  In  addition,  stochastic  analysis  allows  the 
quantification  of  uncertainty  regarding  output  re- 
sults. Management  decisions  should  be  based  on 
such  uncertainty.  (Author's  abstract) 
W89-08128 


MANAGEMENT    OF    WATER    QUALITY    IN 
SURFACE  WATERS  OF  THE  NETHERLANDS, 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6E. 
W 89-08206 


ECOLOGICAL  STANDARDS  TO  BE  USED  FOR 
THE  ASSESSMENT  OF  HYDRO-ENVIRON- 
MENTAL WATER  QUALITY, 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08207 


MAJOR  OBSTACLES  TO  WATFR  QUALITY 
MANAGEMENT:  PART  1.  HYDRO-SCHIZO- 
PHRENIA, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Geography 


For  primary  bibliographic  entry  see  Field  6E. 

W89-08208 


MAJOR   OBSTACLES  TO   WATER   QUALITY 
MANAGEMENT:   PART   2.  HYDRO-INERTIA, 

Limburg    Dept.    of   Works,    Maastricht    (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  6E. 
W89-08209 


INTEGRATED  WATER  QUALITY-  AND 
WATER  QUANTITY  MODEL  AS  A  TOOL  FOR 
WATER  MANAGEMENT:  APPLICATION  TO 
THE  PROVINCE  OF  FRIESLAND,  THE  NETH- 
ERLANDS, 

Waterloopkundig    Lab.    te    Delft    (Netherlands). 
Water  Resources  and  Environment  Div. 
For  primary  bibliographic  entry  see  Field  6B. 
W89-08210 


CRITERIA  FOR  THE  BIOLOGICAL  EVALUA- 
TION OF  LAKES  FROM  A  NATURE  CONSER- 
VATION VIEWPOINT, 

Jonkoping  Regional  Administration  (Sweden). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-08212 


WATER      RESOURCE      MANAGEMENT     IN 
SWEDEN, 

National  Swedish  Environment  Protection  Board, 

Solna.  Research  Dept. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-08213 


SEDIMENTATION  PONDS  AS  THE  WATER 
TREATMENT  SYSTEM  IN  THE  PEAT  PRO- 
DUCTION AREAS  AND  THEIR  EFFECT  ON 
THE  WATER  QUALITY  AND  PLANKTON 
COMMUNITIES, 

Vapo  Oy,  Jyvaskyla  (Finland).  Research  Dept. 
P.  Selin,  and  K.  Koskinen. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1564-1571,  October 
1988.  3  fig,  3  tab,  12  ref. 

Descriptors:  "Land  drainage,  "Peat,  "Sedimenta- 
tion basins,  "Finland,  "Nonpoint  pollution  sources, 
"Water  pollution  sources,  "Nutrients,  Phosphorus, 
Nitrogen,  Surface  runoff,  Performance  evaluation, 
Phytoplankton,  Water  quality  protection,  Drainage 
ditches,  Zooplankton,  Chrysophyceae,  Cryptophy- 
ceae,  Flagellates,  Aquatic  insects. 

To  decrease  annual  flow  and  the  load  of  suspended 
solids,  nutrients,  and  organic  matter  from  drainage 
and  farming  of  peatlands,  sedimentation  ponds 
have  been  used.  Water  quality  and  plankton  com- 
munities in  sedimentation  ponds  were  studied  in 
the  peat  areas  of  Koihnanneva,  Kairineva,  Jauho- 
suo,  Raiskinsuo,  and  Porrasneva  in  Finland.  The 
Porrasneva  pond  was  in  an  area  where  only  ditch- 
ing had  been  done;  the  other  ponds  were  in  peat 
production  fields.  The  load  of  P  coming  from  the 
ponds  during  the  frost-free  period  (May-October) 
was  highest,  50  kg  P/sq  km/yr,  in  Koihnanneva, 
where  the  annual  load  was  about  70  kg  P/sq  km/ 
yr.  Immediately  after  the  ditching,  the  P  load 
coming  from  Porrasneva  during  May-October  was 
quite  high,  71  kg  P/sq  km;  by  the  next  year  the 
load  during  May-October  was  only  1 5  kg  P/sq  km 
and  the  value  for  the  whole  year  was  33  kg  P/sq 
km/yr.  The  yearly  load  of  N  coming  from  the 
ponds  in  Koihnanneva  and  Kairineva  was  800-1360 
kg  N/sq  km/yr  and  from  Raiskinsuo  during  the 
frost -free  period  was  760-1000  kg  N/sq  km.  The  N 
load  after  ditching  in  Porrasneva  was  2500  kg  N/ 
sq  km/yr  and  in  the  second  year  1400  kg  N/sq  km/ 
yr.  The  P  retention  capacity  of  the  ponds  generally 
was  less  than  20%  and  occasionally  the  concentra- 
tion in  the  outflow  was  greater  than  that  in  the 
inflow.  Nitrogen  content  varied  from  a  51%  de- 
crease to  an  increase  of  20%.  Generally,  the  pH- 
value  of  inflow  and  outflow  was  over  6.0.  The 
phytoplankton  communities  in  Koihnanneva  con- 
sisted of  49  taxa  (usually  16-30  per  sample).  All 
samples  were  very  clearly  dominated  by  one  or 
two  taxa.  The  main  group  was  flagellates.  Most  of 


the  biomass  was  Cryptophyceae  and  Chryi 
ceae.  The  number  of  different  zooplankton  I 
the  pond  of  Koihnanneva  or  Porrasneva  wa 
low  and  the  samples  usually  were  dominat 
one  species.  The  total  number  of  taxa  was 
Koihnanneva  and  18  in  Porrasneva.  Cha< 
flavicans  also  was  found  in  the  monitored  | 
The  poor  plankton  communities  are  account 
by  changes  in  inflow  and  concentration  of  tin 
ed  solids.  (Rochester-PTT) 
W89-08223 


CONTROL    OF    SEWAGE    FUNGUS   TO 
HANCE     RECREATIONAL     USE     OF 
MANAWATU  RIVER,  NEW  ZEALAND, 

Ministry  of  Works  and   Development,  Hai 
(New  Zealand).  Water  Quality  Centre. 
J.  M.  Quinn,  and  P.  N.  McFarlane. 
Internationale  Vereinigung  fuer  Theoretisch 
Angewandte  Limnologie.  Verhandl 

IVTLAP,  Vol.  23,  No.  3,  p  1572-1577,  O 
1988.  2  fig,  2  tab,  14  ref. 

Descriptors:  "Water  quality  control,  *Si 
fungus,  "Dairy  wastes,  "Wastewater  di< 
"New  Zealand,  "Biochemical  oxygen  de 
"Recreation,  "Rivers,  Algae,  Aesthetics,  Chi 
oxygen  demand,  Organic  compounds,  Mol 
structure,  Manawatu  River,  Domestic  v 
Meat  processing  wastes,  Swimming. 

The  Manawatu  River  provides  a  recreatioi 
source  for  the  inhabitants  of  Palmerston  1 
New  Zealand.  Wastewater  discharges  froi 
city's  sewage  treatment  plant,  a  dairy  factor 
a  slaughterhouse  with  6  km  of  the  city  have 
promised  this  recreational  value  by  creating 
ease  risk  for  bathers  and  by  promoting  si 
fungus  and  algal  slime  growth.  Reductic 
BOD5  in  the  Manawatu  River  over  the  | 
provided  an  opportunity  to  evaluate,  in  a  i 
river,  the  effectiveness  of  limiting  BOD5  to  '. 
m  regardless  of  wastewater  type  as  a  way  c 
venting  aesthetic  degradation  due  to  Si 
fungus.  A  heterotroph  abundance  scale  was  u 
rank  the  macroscopic  abundance  of  sewage  1 
at  locations  where  the  current  velocity  was 
mal  for  growths  (0.3-0.5  m/sec)  and  whei 
depth  was  0.3-0.5  m.  The  heterotrophic  abun 
level  (HAL)  was  always  0  upstream  of  th 
charges.  HALs  of  4  or  more  were  assum 
cause  unacceptable  aesthetic  degradation.  Th 
true  at  a  site  (B)  where  BOD5  originated 
background  sources  (about  0.5  g/cu  m)  ph 
mary,  or  primary  and  alum-flocculated,  doi 
sewage;  total  BOD5  values  up  4  g/cu  m 
associated  with  HALs  of  less  than  4.  At  two 
sites  (C  and  D)  HALs  were,  with  one  excepl 
or  more  when  the  mean  calculated  BOD5  e: 
ed  3.0  g/sq  m  and  the  dairy  discharge  was 
cient  to  increase  the  river  B0D5  by  more  th 
g/cu  m  at  the  point  of  discharge.  The  reaso 
the  apparently  different  BOD5  thresholds  fi 
velopment  of  aesthetically  unacceptable  si 
were  further  investigated  by  measuring  the 
and  BOD5  contributions  of  dissolved  m; 
passing  a  0.45  micrometer  filter  and  low  mol 
weight  (MW)  material  passing  an  'Amicon' 
ultrafiltration  membrane  (nominal  cutoff  10C 
tons).  Dairy  waste  contained  much  greater  pi 
tions  of  dissolved  and  low  MW  organics  thi 
other  wastewater.  These  results  and  the  rivi 
servations  show  that  limiting  the  average  BO 
5  g/cu  m  does  not  prevent  aesthetically  una 
able  sewage  fungus  growth.  The  BOD5  of  i 
ics  of  nominal  MW  <  1000  daltons  is  expec 
be  the  most  reliable.  (Rochester-PTT) 
W89-08224 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


INFORMATION      MANAGEMENT      SYJ 
FOR   IPM  ALTERNATIVES  TO  PESTIC1 

Environmental    Protection   Agency,   Washii 
DC.  Integrated  Pest  Management  Unit. 
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WATER  RESOURCES  PLANNING— Field  6 


For  primary   bibliographic   entry   see    Field    5G. 
W8»-07310  ' 


OPTIMAL  POLLUTION  CONTROL  STRATE- 
GIES IN  THE  PRESENCE  OF  INTERACTING 
TOXICANTS, 

California  Univ.,  San  Francisco.  Dept.  of  Pharma- 

«*■ 

For  primary   bibliographic   entry   see   Field    5G. 

W89-07500 


UULT1CRITERION  ANALYSIS  OF  FOREST 
WATERSHED  MANAGEMENT  ALTERNA- 
TIVES. 

Northern  Arizona  Univ.,  Flagstaff.  School  of  For- 
estry. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-07546 


FORECAST      UNCERTAINTY      IN      WATER 
SUPPLY  RESERVOIR  OPERATION, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  4A. 
ft  89-07554 


\PPROACHES  TO  WATER  RESOURCE 
POLICY  AND  PLANNING  IN  TEXAS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

E.  T.  Smerdon,  J.  A.  Gronouski,  and  J.  M. 
Clarkson. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
6,  p  1257-1262,  December  1988.  1  fig,  1  tab,  8  ref. 

Descriptors:  'Planning,  *Water  policy,  Texas, 
•Water  supply  development,  *Water  management, 
Water  law,  Resources  management,  Institutional 
constraints.  Legal  aspects,  Management  planning, 
Social  aspects,  Optimization,  Systems  analysis. 

Texas  is  one  of  the  states  in  which  limitations  in 
water  supplies  could  severely  constrain  economic 
growth  in  certain  areas.  The  traditional  planning 
approach  for  addressing  this  problem  has  involved 
devising  schemes  for  large  water  development 
projects,  which  for  many  years  included  the  im- 
portation of  water  from  other  states.  Now  the 
attitude  towards  water  resource  management  is 
changing,  and  it  is  generally  agreed  that  better 
management  of  existing  supplies  is  the  preferred 
approach.  Some  of  the  changes  that  have  recently 
occurred  in  Texas  include  attempts  to  streamline 
ihe  water  institutions  in  such  a  way  that  they 
might  be  more  responsive  to  the  need  for  more 
comprehensive  management  of  water  resources 
statewide,  with  greater  emphasis  on  social  and 
environmental  concerns.  In  1985  a  Water  District 
and  River  Authority  Study  Committee  was  author- 
ized and  directed  to  determine  if  the  powers  of 
water  districts  and  authorities  were  too  great  and  if 
hanges  in  their  operations  were  needed.  Also  in 
'85  the  governing  boards  of  several  river  authori- 
5  were  placed  under  sunset  review.  The  study 
committee  drafted  six  bills  encompassing  three 
general  areas  pertaining  to  the  operation  of  river 
minorities  and  water  districts.  The  first  three  bills 
related  to  the  issues  of  accountability  and  coordi- 
ation.  The  remaining  bills  in  the  group  would 
nave  given  the  Texas  Water  Commission  greater 
wer  to  enhance  the  overall  management  of  the 
state's  water  resources.  The  potential  merit  of  ap- 
lying  systems  analysis  methods  to  Texas  problems 
J  illustrated  in  a  preliminary  analysis  of  the  water 
supply  for  the  City  of  Houston.  The  Water  District 
I  River  Authority  Study  Committee  in  Texas 
concluded  that  effective  management  of  water  re- 
sources does  not  require  highly  centralized  institu- 
tions, so  long  as  there  is  close  cooperation  among 
local  institutions.  (Geieer-PTT) 
W89-07556 


M)NTRADITIONAL    METHODOLOGY     FOR 
FLOOD  STAGE-DAMAGE  CALCULATIONS, 

Oak  Ridge  National  Lab.,  TN.  Energy  Div. 
For  primary  bibliographic  entry  see  Field  2E. 
*  89-07557 


ASSESSING  THE   THREAT  TO   LIFE   FROM 
DAM  FAILURE, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Plan- 
ning Technical  Services. 
For  primary  bibliographic  entry  see  Field  4A. 
W89-07562 


APPROACH  TO  THE  SUBJECTS  IN  THE 
TECHNICAL  REFORMATION  OF  WATER  PU- 
RIFICATION FACILITIES, 

Shanghai  Municipal  Waterworks  Co.  (China). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-07566 


REVIEW  OF  CONTRACTUAL  OPTIONS  FOR 
LARGE  HYDRO  SCHEMES, 

Fenco    Engineers,    Inc.,    2235    Sheppard    Avenue 
East,  Willowdale,  Ontario  M5J  5A6,  Canada. 
R.  Lennark. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  2,  p  33-37,  February  1989. 
6  fig. 

Descriptors:  'Hydroelectric  Plants,  'Project  plan- 
ning, 'Construction  costs,  'Contracts,  Industrial 
plants,  Engineering,  Construction. 

For  large  hydroelectric  projects,  the  time  involved 
in  the  sequence  of  design,  tendering,  fabrication 
and  construction  can  be  very  costly  both  to  the 
owner  and  to  the  public.  Over  the  years,  many 
large  process  plants  and  manufacturing  plants  have 
been  built  using  faster  systems,  such  as  turnkey, 
EPC  (engineering,  procurement,  construction)  and 
others,  in  preference  to  traditional  contracting,  to 
advance  the  date  of  initial  operation  of  the  plant. 
This  article  reviews  how  these  methods  can  be 
applied  to  large  hydroelectric  projects  and  pro- 
vides a  guideline  for  the  selection  of  the  most 
appropriate  system  in  a  particular  case  to  obtain 
the  best  balance  between  conflicting  priorities. 
(Author's  abstract) 
W89-07750 


IS  OPTIMIZATION  OPTIMISTICALLY 
BIASED, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

B.  F.  Hobbs,  and  A.  Hepenstal. 

Water  Resources  Research  WRERAO,  Vol.  25, 

No.  2,  p  152-160,  February  1989.  2  fig,  1  tab,  25 

ref,  append.  NSF  grant  ECE-85-52524. 

Descriptors:  'Simulation,  'Nonlinear  program- 
ming, 'Optimization,  'Water  resources  planning. 
River  basins,  Power  plants,  Monte  Carlo  method, 
Mathematical  models,  Multiobjective  planning. 

Does  optimization  systematically  lead  to  solutions 
that  appear  better  than  they  actually  turn  out  to  be 
when  implemented.  The  answer  can  be  yes  if  there 
are  errors  in  estimating  objective  function  coeffi- 
cients. Even  if  such  errors  are  unbiased,  the  calcu- 
lated value  of  the  objective  function  for  the  opti- 
mal solution  will,  in  an  expected  value  sense,  over- 
state that  solution's  true  performance.  This  presup- 
poses that  errors  in  the  constraint  set  are  relatively 
unimportant.  The  existence  of  such  a  bias  is  shown 
by  proof;  Monte  Carlo  simulations  of  two  realistic 
water  resources  optimization  problems  (a  multiob- 
jective basin  planning  problem  and  a  nonlinear 
program  for  assessing  alternative  supply  and  use 
alternatives  for  power  plants)  show  its  significance 
for  water  planners.  The  most  important  implication 
is  that  the  estimated  net  performance  is  generally 
known  with  more  accuracy.  (Author's  abstract) 
W89-07752 


FAST      MULTIRESERVOIR      MULTIPERIOD 
LINEAR  PROGRAMING  MODELS, 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-07754 


EXTENDED  LINEAR  QUADRATIC  GAUSSIAN 
CONTROL:  FURTHER  EXTENSIONS, 

Georgia  Inst,  of  Tech..  Atlanta.   School  of  Civil 


Techniques  Of  Planning — Group  6A 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A 

W89-07756' 


EVALUATION   OF   IRRIGATION   PLANNING 
DECISIONS, 

Nebraska   Univ.,   Lincoln.   Dept.   of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-07795 


TAMPA  HARBOR  PROJECT:  A  MAJOR  MON- 
ITORING SUCCESS, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Marine  and  Estuarine  Protection. 
For  primary  bibliographic  entry  see  Field  4C. 

W89-07843 


COMPUTER  AS  NEGOTIATOR, 

Interstate  Commission  on  the  Potomac  River 
Basin,  Bethesda,  MD. 

D.  P.  Sheer,  M.  L.  Baeck,  and  J.  R.  Wright. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  81,  No.  2,  p  68-73,  February  1989. 
30  ref. 

Descriptors:  'Negotiations,  'Equitable  apportion- 
ment, 'Water  management,  'Water  allocation, 
'Management  planning,  'Decision  making,  Com- 
puters, Simulation,  Drought,  Fisheries. 

Both  computer-aided  negotiation  and  gaming  tech- 
niques are  valuable  analytical  and  negotiating  tools 
for  the  settlement  of  water  resources  disputes.  Sev- 
eral drought  exercises  using  gaming  techniques 
were  undertaken.  A  water  accounting  simulation 
model  was  developed  for  both  the  Kansas  and  the 
Potomac  rivers.  The  exercise,  held  in  Austin, 
Texas,  was  for  a  hypothetical  system,  and  its  pur- 
pose was  to  introduce  gaming  techniques  to  the 
participants.  The  exercise  involving  the  Potomac 
River  aided  in  the  development  of  the  Washington 
metropolitan  area  water  supply  agreements  by 
bringing  all  the  affected  water  utility  operators 
together  to  evaluate  alternative  drought  oper- 
ations. The  exercise  for  the  Kansas  River  Basin 
aided  in  the  formation  of  a  water  district  to  contin- 
ue the  evaluation  of  intrabasin  water  allocations. 
Computer-aided  negotiation  sessions  held  in  the 
Washington  metropolitan  area  and  in  California 
resulted  in  an  increased  understanding  of  the  sys- 
tems and  open  negotiation  among  the  involved 
parties.  The  sessions  were  used  to  reach  a  compro- 
mise among  the  utilities  on  facility  funding.  The 
California  sessions  aided  in  the  settlement  of  fish- 
ery flow  requirements  on  the  Stanislaus  River  and 
served  as  a  forum  for  the  introduction  of  alterna- 
tive operating  policies  and  additional  system  struc- 
tures to  the  Central  Valley  water  supply  system. 
(Sand-PTT) 
W89-07995 


PUBLIC  INVOLVEMENT,  CONFLICT  MAN- 
AGEMENT: MEANS  TO  EQ  AND  SOCIAL  OB- 
JECTIVES, 

Institute  for  Water  Resources  (Army),  Fort  Bel- 

voir,  VA. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-08068 


EXPECTED  ANNUAL  DAMAGES  AND  UN- 
CERTAINTIES IN  FLOOD  FREQUENCY  ESTI- 
MATION, 

Institute  of  Hydrology,  Wallingford  (England). 
N.  W.  Arnell. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  1,  p  94- 
107,  January  1989.  5  fig,  5  tab,  16  ref. 

Descriptors:  'Flood  damage,  'Estimating,  'Auto- 
mation. 'Statistical  methods,  Flood  frequency. 
Flood  forecasting.  Flood  peak,  Simulation.  Com- 
puters, Errors,  Probability  distribution. 

The  expected  annual  damage  is  the  most  frequently 
used  index  of  the  impact  of  flooding  at  a  site. 
However,  estimates  of  expected  annual  damages 
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are  very  uncertain  as  a  result  of  uncertainties  in 
both  the  estimation  of  the  flood  frequency  relation- 
ship from  limited  data  and  the  relationships  be- 
tween magnitude  and  damage.  Computer  simula- 
tion experiments  using  synthetic  flood  peak  data 
and  fixed  magnitude-damage  functions  have  shown 
that  the  sampling  distribution  of  estimates  of  ex- 
pected annual  damages  is  highly  skewed  to  a 
degree  depending  on  the  form  of  the  damage  func- 
tion, and  most  importantly,  that  bias  in  the  esti- 
mates is  most  closely  related  to  error  in  the  esti- 
mated probability  at  which  damage  begins.  The 
use  of  expected  probability  leads  to  a  very  signifi- 
cant increase  in  bias  in  the  estimation  of  expected 
annual  damages.  (Author's  abstract) 
W89-08074 


WATER    SUPPLY    YIELD    ANALYSIS    FOR 
WASHINGTON  METROPOLITAN  AREA, 

National  Weather  Service,  Silver  Spring,  MD.  Hy- 

drologic  Research  Lab. 

For  primary   bibliographic   entry   see   Field   6D. 

W89-08169 

6B.  Evaluation  Process 


USE  OF  WATER  RESOURCE  INFORMATION: 
THE  SECOND  NATIONAL  WATER  ASSESS- 
MENT, 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-07545 


WATER     PRODUCTION     IN     KUWAIT-ITS 
MANAGEMENT  AND  ECONOMICS, 

Kuwait  Univ.,  Safat.  Coll.  of  Engineering  and  Pe- 
troleum. 

For  primary  bibliographic  entry  see  Field  3A. 
W89-07967 


IMPACT        EVALUATION        PROCEDURES: 
THEORY,  PRACTICE,  AND  NEEDS, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-08066 


MAJOR  OBSTACLES  TO  WATER  QUALITY 
MANAGEMENT:  PART  1.  HYDRO-SCHIZO- 
PHRENIA, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-08208 


MAJOR  OBSTACLES  TO  WATER  QUALITY 
MANAGEMENT:  PART  2.   HYDRO-INERTIA, 

Limburg   Dept.    of  Works,    Maastricht   (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  6E. 
W89-08209 


INTEGRATED  WATER  QUALITY-  AND 
WATER  QUANTITY  MODEL  AS  A  TOOL  FOR 
WATER  MANAGEMENT:  APPLICATION  TO 
THE  PROVINCE  OF  FRIESLAND,  THE  NETH- 
ERLANDS, 

Waterloopkundig    Lab.    te    Delft    (Netherlands). 
Water  Resources  and  Environment  Div. 
J.  J.  Brinkman,  S.  Groot,  F.  J.  Los,  and  P. 
Griffioen. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1488-1494,  October 
1988.  5  fig,  9  ref. 

Descriptors:  "Water  quality  control,  "Netherlands, 
"Surface  water,  "Mathematical  models,  "Manage- 
ment planning,  "Nutrient  loading,  Friesland,  Lake 
Ijssel,  Scenarios,  Simulation,  Phytoplankton,  Bio- 
mass,  Wastewater  analysis. 

The  Netherlands  have  a  rather  complex  water 
management    system   consisting   of  a   number   of 


major  rivers,  river  branches,  canals,  lakes,  and 
ditches.  There  is  also  a  complex  administrative 
structure  including  local,  regional,  and  national 
authorities  The  province  of  Friesland,  in  the 
northern  part  of  the  country,  has  been  used  as  a 
representative  area  for  studies  of  eutrophication 
management  through  water  quantity  management. 
The  water  quality  in  Friesland  is  highly  related  to 
water  quantity,  and  the  main  tradeoff  for  the  water 
manager  is:  (1)  minimizing  intake  of  water  from 
Lake  Ijssel  to  minimize  nutrient  load  from  the  lake; 
or  (2)  maximizing  intake  of  water  from  Lake  Ijssel 
to  flush  channels  and  lakes.  Three  different  pump- 
ing stations  are  available,  making  a  combination  of 
both  tactics  possible  also.  A  management  model 
was  constructed  using  three  submodels:  (1) 
ABOPOL,  which  simulates  the  physical  infrastruc- 
ture of  the  water  management  system;  (2) 
DELWAQ,  which  calculates  the  behavior  of 
water  quality  constituents;  and  (3)  BLOOM  II, 
which  calculates  the  phytoplankton  biomass  based 
on  phytoplankton-specific  inputs  as  production, 
mortality,  and  stoichiometry,  etc.  The  models  were 
calibrated  on  the  year  1976  and  were  validated  on 
the  year  1977;  1976  was  an  extremely  dry  year, 
whereas  1977  can  be  considered  as  average.  Sce- 
nario calculations  were  conducted  in  which  a 
number  of  water  management  alternatives  were 
studied,  ranging  from  alternative  routing  of  water 
to  sanitation  of  sewage  disposals  and  agriculture. 
The  main  conclusions  derived  from  these  calcula- 
tions are:  flushing  the  water  system  of  Friesland 
with  water  from  Lake  Ijssel  decreases  P  and  N 
concentrations  and  increases  the  CI-  concentration; 
flushing  seems  to  have  a  positive  effect  on  the  shift 
from  blue-green  algae  towards  green  algae  due  to 
increasing  residence  times;  and  sanitation  of  do- 
mestic sewage  disposal  reduces  P  concentrations  at 
least  75%.  (Rochester-PTT) 
W89-08210 


SIMPLIFIED   CLASSIFICATION   OF   FRESH- 
WATER BODIES  IN  THE  WORLD, 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-08211 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


URBAN  PURCHASES  OF  WATER  FROM 
FARMS:  IS  THE  MARKET  THE  ANSWER  TO 
WESTERN  WATER  SCARCITY, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6D. 
W89-07139 


ECONOMIC  IMPACT  STUDY  OF  PETITION 
FOR  REGULATORY  RELIEF  FROM  PHOS- 
PHORUS EFFLUENT  LIMrTS,  CITY  OF  PANA, 

Blaser,  Zeni  and  Co.,  Springfield,  IL. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-07170 


INTEGRAL  WATER  TREATMENT  PLANT 
DESIGN:  OPTIMIZATION  OF  DESIGN  PA- 
RAMETERS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-07571 


EFFECTS  OF  ZN,  MN,  AND  CO  ACCUMULA- 
TION ON  GROWTH  AND  CHEMICAL  COM- 
POSITION OF  FUCUS  VESICULOSUS  L. 
UNDER  DIFFERENT  TEMPERATURE  AND 
SALINITY  CONDITIONS, 

Slovenska  Akademija  Znanosti  in  Umetnosti.  Ljub- 
ljana (Yugoslavia).  Biological  Inst. 
I.  M.  Munda,  and  V.  Hudnik. 

PSZNI:  Marine  Ecology,  Vol.  9,  No.  3,  p  213-225, 
3rd  quarter,  1988.  12  fig,  1  tab,  28  ref 

Descriptors:  "Water  pollution  effects,  "Bioaccu- 
mulation,     "Algal     growth,     "Synergistic    effects. 


•Fucus,  "Heavy  metals,  "Temperature  effec 
linity,  "Plant  growth.  Chemical  comp 
Chemical  properties,  Seawater,  Mannitol,  I 

Combined  effects  of  temperature,  salinit 
metal  enrichment  (Zn,  Mn,  Co)  on  the  grow 
and  chemical  composition  of  Fucus  vesicul 
were  studied  in  culture.  Factorial  combinai 
two  temperatures  and  three  salinities  wer! 
The  accumulation  of  Zn  and  Mn  into  alga 
was  enhanced  by  dilution  of  the  media,  v 
Co  accumulation  exhibited  maxima  at  the  i 
salinity.  Zn  accumulation  was  enhanced  t. 
perature,  while  the  opposite  was  true  for  l' 
Co.  In  the  presence  of  metals  the  usual  d 
induced  changes  in  growth  activity  and  cl( 
composition  of  Fucus  plants  were  altered 
responses  to  the  temperature  factor  remaii 
changed.  In  diluted  media,  growth  activ 
mannitol  content  decreased  along  with  a  sirr' 
ous  increase  in  protein  content.  In  the  pres. 
Zn  and  Mn  the  mannitol  content  exhibited  t 
the  medium  salinity;  in  the  presence  of 
dilution-induced  pattern  remained  unchang 
linity-induced  changes  in  growth  and  prote, 
tent  were  altered  in  the  presence  of  , 
Maxima  in  growth  rates  were  found  at  the  i 
salinity.  Growth  was  higher  in  extremely 
media  than  in  seawater,  indicating  an  invei, 
responses  to  the  salinity  factor.  Both  the  , 
rate  and  mannitol  content  were  lowest  un 
influence  of  Zn.  (Author's  abstract) 
W89-07619 


COST   ESTIMATES   FOR   GAC  TREAT 
SYSTEMS, 

Environmental    Protection    Agency,    Cin 
OH.  Drinking  Water  Research  Div. 
For  primary  bibliographic  entry  see  Field  Si 
W89-O7690 


REVENUE  ANALYSIS  OF  A  WATER  R 
SYSTEM, 

Neptune  Water  Meter  Co.,  Hingham,  MA. 
For  primary  bibliographic  entry  see  Field  5 
W89-07703 


PRICING  OF  WATER  SERVICES  IN  FI!\ 
AND    SOME    OTHER    DEVELOPED 
TRIES, 

Tampere  Univ.  of  Technology  (Finland). 
Water  and  Environmental  Engineering. 
T.  Katko. 

Aqua  Fennica  AQFEDI,  Vol.  18,  No.  I,  | 
1988.  10  fig,  5  tab,  43  ref. 

Descriptors:  "Pricing,  "Water  rates,  "Watt 
"Sewage  rate,  "Finland,  Water  consumpti 
veloped  countries. 

In  developed  countries  water  pricing  st 
have  some  controlling  effect  on  water  c( 
tion.  The  income  structure  of  water  and 
works  in  Finnish  cities  relies  extensiv 
volume-based  charges  where  the  structure 
municipal  works  is  more  versatile.  For 
decade  consumption  charges  have  remai 
same  whereas  effluent  treatment  charge 
grown  in  real  terms.  The  difference  betu 
maximum  and  minimum  volume-based  ch 
Finland  is  about  20-fold  for  water  and  all 
fold  for  sewage.  Unlike  other  public  servii 
as  electricity  and  district  heating  the  ser 
water  supply  and  particularly  the  sewage  \l 
Finland  are  underpriced.  Some  compari 
water  pricing  in  OECD-countries  arc  undei 
Some  comparisons  on  water  pricing  in  : 
countries  are  presented.  The  paper  is  a  pre  i 
step  in  the  analysis  of  water  pricing  experi; 
the  developed  countries  and  their  implicai 
the  developing  world.  (Author's  abstract) 
W89-07718 


EVALUATION     OF     LIMING     OPER/jl 
THROUGH  COST-BENEFIT  ANALYSIS: 

For   primary   bibliographic   entry   see   FW 
W89-07893 
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ST  ALLOCATION  FOR  ELECTRICITY  AND 
Lter  FOR  THE  UMM  AL  NAR  WEST  CO- 
NERATION  PLANT  USING  THE  EXERGV 
COIN  TING  METHOD, 

iter  and  Electricity  Dept..  Abu  Dhabi  (United 
ib  Emirates). 
fel-Nashar. 

■fetation  DSLNAH,  Vol.  71,  No.  1,  p  57-71, 
tuary  1989.  5  fig,  3  tab,  7  ref. 

■scriptors:  'United  Arab  Emirates,  'Cogenera- 
n  plants.  'Water  costs,  'Cost  allocation,  'Elec- 
:  power  costs,  'Desalination  plants,  Exergy, 
onomic  evaluation. 

ailable  energy,  now  called  exergy,  is  a  property 
iich  measures  the  maximum  capacity  of  an 
ject  to  cause  change,  a  capacity  which  exists 
.ause  the  substance  is  not  in  complete  equilibri- 
i  with  its  environment.  The  main  aim  of  carrying 
I  an  exergy  cost  accounting  for  a  cogeneration 
nit  is  to  find  the  costs  of  the  two  principal 
xlucts  (electricity  and  water)  from  the  entire 
nit.  A  cost  accounting  and  economic  analysis  is 
ide  of  a  cogeneration  plant  producing  electric 
wer  and  desalinated  water.  To  obtain  an  equita- 
:  cost  allocation  between  electricity  and  water, 
st  balance  equations  have  been  written  for  each 
ijor  plant  component  in  terms  of  the  known  and 
known  exergy  costs  of  the  different  streams.  The 
suiting  set  of  linear  simultaneous  equations  has 
en  solved  in  association  with  two  sets  of  auxilia- 
equations.  Each  set  of  auxiliary  equations  repre- 
ss specific  assumptions  related  to  the  exergy 
sts  of  the  different  streams.  The  results  are  pre- 
nted  as  the  cost  of  electricity  and  water  versus 
e  full  cost  for  each  set  of  auxiliary  equations 
ed.  It  was  concluded  that  the  use  of  exergy  cost 
counting  is  a  convenient  method  for  estimating 
e  unit  costs  of  electricity  and  water  from  cogen- 
ation  plants.  (Author's  abstract) 
89-07968 


XPECTED    ANNUAL    DAMAGES    AND    UN- 
ERTAINTIES  IN  FLOOD  FREQUENCY  ESTI- 

vnoN, 

stitute  of  Hydrology,  Wallingford  (England). 
or  primary  bibliographic  entry  see  Field  6A. 
'89-08074 


Civerolo,  Hansen  and  Wolf,  Albuquerque, 
For  primary  bibliographic  entry  see  Field  6E. 
W89-07137 


NM. 


D.  Water  Demand 


STIMATE  OF  SELF-SUPPLIED  DOMESTIC 
ATER  USE  IN   NEBRASKA   DURING   1980, 

eological  Survey,  Lincoln.  NE.  Water  Resources 

'IV. 

K.  Steele. 

vailable  from  Books  and  Open  File  Report  Sec- 
en.  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
•ater  Resources  Investigations  Report  85-4257, 
'85  28p,  6  Tig,  4  tab,  6  ref. 

•escriptors:  'Water  use,  'Domestic  water,  *Ne- 
raska,  Potable  water,  Water  supply,  Water  re- 
Jurces  development. 

o  data  base  of  actual  measurements  exists  for  self- 
jpplied,  domestic  water  use  in  Nebraska,  because 
ebtaska  laws  do  not  require  drilling  permits,  well 
"gistration,  or  reporting  of  volumes  withdrawn 
'om  domestic  wells.  Self-supplied,  domestic  water 
se  of  31,280  acre-ft  in  Nebraska  during  1980  was 
omputed  from  estimates  of  gal/day /capita  use  for 
ach  county.  This  represents  an  average  of  95  gal/ 
ay/capita.  During  1980,  county  use  volumes 
anged  from  30  acre-ft  in  Hooker  and  Pawnee 
-oumies  to  1,380  acre-ft  in  Douglas  County,  and 
'drologic  Unit  use  volumes  ranged  from  <  5 
£re-ft  to  2,270  acre-ft.  Natural  Resources  Dis- 
ncts'  (NRD)  use  volumes  ranged  from  360  acre-ft 
n  Middle  Niobrara  NRD  to  3,530  acre-feet  in  the 
-ower  Elkhorn  NRD  for  the  same  period.  (Au- 
nor's  abstract) 
*89-07012 


JJVEV  OF  NEW  MEXICO  LAW  REGARD- 
S'*" INTERRELATIONSHIP  OF  WATER 
V^iIITY  RK'HTS  AND  WATER  QUALITY 
ONTROLS, 


SOUTHWESTERN  INDIAN  WATER  RE- 
SOURCES MANAGEMENT:  ISSUES  AND 
STRATEGIES  FOR  ASSURING  CLEAN 
WATER, 

Bureau  of  Indian  Affairs,  Albuquerque,  NM.  Albu- 
querque Area  Office. 
For  primary  bibliographic  entry  see  Field  6E. 

W89-07138 


URBAN  PURCHASES  OF  WATER  FROM 
FARMS:  IS  THE  MARKET  THE  ANSWER  TO 
WESTERN  WATER  SCARCITY, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 
S.  C.  Nunn. 

In:  Proceedings  of  the  32nd  Annual  New  Mexico 
Conference  on  Ground  Water  Management.  Albu- 
querque, NM,  November  5-6,  1987.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces, 
NM,  February  1988.  pp  192-207,  17  ref. 

Descriptors:  'Water  demand,  'Water  conserva- 
tion, 'Water  policy,  'Planning,  'Public  policy, 
'Resources  management,  'Economic  aspects,  'Re- 
gional development,  Water  rates,  Rural  areas, 
Urban  areas. 

The  rural  public  sectors,  business  sectors,  local 
institutions  and  rural  environments  have  been 
weakened  in  many  areas  by  the  dynamic  of  irriga- 
tion agribusiness,  which  does  not  return  profits  to 
the  local  community.  The  resolution  of  the  prob- 
lem lies  in  a  policy  that  facilitates  transfers  of 
water  in  a  way  that  provides  for  a  rural  voice  in 
the  transfer  decision.  It  is  important  that  local 
communities  have  a  clear  idea  of  how  they  are 
affected  by  local  water  use;  of  what  their  future 
local  water  needs  are;  what  the  water  quality  im- 
pacts of  changes  in  water  use  are;  what  develop- 
ment they  expect  to  see;  what  the  water  and  other 
infrastructural  needs  of  that  development  are;  and 
how  their  fiscal  situation  will  be  affected  by  the 
water  transfer.  Also  the  rural  communities  must 
participate  in  the  long-range,  bottom-up  planning 
process,  since  information  on  impacts  and  mitiga- 
tion can  only  be  uncovered  from  the  bottom.  The 
state  water  transfer  policies  should  require  that  the 
impacted  communities  be  involved  in  the  decision 
as  to  the  terms,  conditions  and  timing  of  transfer  as 
well  as  the  management  of  land,  canals,  and  infra- 
structure owned  by  the  importing  municipality. 
Transfers  of  conserved  water,  leasebacks  and  con- 
tingency transfers  which  retain  some  water  use  and 
authority  in  the  rural  region  of  origin  should  be 
exploited  as  much  as  possible.  When  the  market  is 
used  to  achieve  public  objectives,  it  is  important  to 
realize  that  the  market  is  only  an  allocation  tool. 
Introduction  of  market  changes  when  market 
forces  have  been  stifled  may  result  in  sudden 
changes  in  land  and  water  ownership  that  destabi- 
lize the  region  and  stress  already  weak  communi- 
ties. The  objectives  of  regional  water  allocation 
policy  must  be  politically  defined.  Political  support 
for  rural  community  involvement  in  the  transfer 
decision  and  technical  support  for  rural  water 
planning  are  critical  to  defining  the  objectives  of 
western  water  policy.  (See  also  W89-07121)  (Ham- 
mond-PTT) 
W89-07139 


STATE  OF  THE  RIO  GRANDE/RIO  BRAVO:  A 
STUDY  OF  WATER  RESOURCE  ISSUES 
ALONG  THE  TEXAS/MEXICO  BORDER, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-07163 


NORTH  DAKOTA  WATERWAYS:  THE  PUB- 
LIC'S RIGHT  OF  RECREATION  AND  QUES- 
TIONS OF  TITLE, 

For  primary  bibliographic  entry  see  Field  6E. 

W89-07430 


WATER  AND  WILDERNESS  -  LAW  AND  POL- 
ITICS, 


Arizona  State  Univ.,  Tempe. 

For  primary  bibliographic  entry  see  Field  6E. 

W 89-07431 


PUBLIC'S  ROLE  IN  THE  ACQUISITION  AND 
ENFORCEMENT  OF  INSTREAM  FLOWS, 

Sierra  Club  Legal  Defense  Fund,  Inc.,  Washing- 
ton, DC. 
For  primary  bibliographic  entry  see  Field  6E. 

W89-07432 


INTERPRETATION  OF  'RESTRICTED  VALID- 
ITY' IRRIGATION  PERMITS  IN  THE  SVARTA 
RIVER  BASIN,  SWEDEN, 

Linkoeping  Univ.   (Sweden).   Dept.   of  Water   in 

Environment  and  Society. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-07544 


WATER  POLICIES  FOR  ENERGY  DEVELOP- 
MENT, 

Utah   State   Univ.,   Logan.   Dept.   of  Economics. 
J.  E.  Keith,  and  R.  Narayanan. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
6,  p  1247-1256,  4  fig,  5  tab,  26  ref. 

Descriptors:  'Water  policy,  'Water  allocation, 
•Water  resources  development,  'Water  transfer, 
'Model  studies,  Public  policy,  Water  rights,  Water 
storage,  Institutional  constraints,  Mathematical 
models,  Water  law,  Water  quality,  Hydroelectric 
power,  Colorado  River  Basin,  Yellowstone  River 
Basin. 

Programming  models  were  used  to  study  water 
allocations  between  existing  users,  primarily  irri- 
gated agriculture,  and  developing  energy  indus- 
tries in  the  Yellowstone  River,  Colorado  River 
system,  and  the  Great  Basin  drainages.  Results 
indicated  that  water  availability  is  not  a  serious 
general  physical  constraint  on  the  development  of 
energy  resources,  so  long  as  public  institutions  do 
not  hinder  the  exchange  of  water  rights  in  markets. 
Energy  development  will  cause  limited  impacts  on 
other  water-using  sectors,  principally  agriculture. 
There  appears  to  be  little  reason  to  develop  large- 
scale  water  storage  facilities,  even  during  periods 
of  reduced  water  production.  Water  storage  devel- 
opments seem  to  be  necessary  only  when  institu- 
tional constraints  severely  restrict  water  rights, 
markets,  and  transfers.  (Author's  abstract) 
W89-07555 


TRENDS  IN  WESTERN  UNITED  STATES  AG- 
RICULTURE: IRRIGATION  ORGANIZA- 
TIONS, 

South  Dakota  State  Univ.,   Brookings.   Dept.  of 

Economics. 

D.  R.  Franklin,  and  R.  Narayanan. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

6,   p    1289-1294,   December    1988.   2  tab,   20  ref. 

Descriptors:  'Irrigation  districts,  'Water  alloca- 
tion, 'Water  transfer,  'Western  United  States, 
'Water  use,  Water  demand,  Water  law,  Irrigation 
programs,  Water  management. 

From  1940  to  1978,  irrigated  acreage  in  the  West- 
ern United  States  increased  by  over  150%,  irrigat- 
ed acres  per  farm  increased  by  204%,  and  the 
number  of  irrigation  organizations  grew  by  31%. 
Understanding  the  factors  affecting  these  trends  (in 
the  structure  of  irrigated  agriculture)  is  the  key  to 
formulating  policies  for  efficient  allocation  and 
transfer  of  water  in  the  west.  Four  variables  that 
impact  the  composition  of  irrigation  organizations 
are  farm  size  changes,  organizational  efficiency, 
intersectoral  competition  for  water,  and  govern- 
mental policies.  The  conclusions  show  that  from 
1940  to  1978,  the  total  number  of  irrigated  farms 
and  organizations  declined,  and  the  average  farm 
size  increased,  and  larger  management  oriented 
organizations  such  as  districts  and  U.S.  Bureau  of 
Reclamation  have  become  more  prevalent.  With 
respect  to  total  quantities  of  water  delivered,  dis- 
tricts have  increased  over  50%  since  the  1959 
Census  and  over  100%  since  the  1950  Census, 
while   unincorporated   mutuals  have  declined   by 
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approximately  20%.  Future  organizational  struc- 
ture tends  to  be  moving  in  the  direction  of  more 
management  control  as  opposed  to  user  control. 
Changes  in  water  use,  delivery,  investment,  trans- 
fers, and  laws  will  continue  to  change  the  structure 
of  irrigation  organizations  and  institutions  in  the 
west.  (Author's  abstract) 
W89-07560 


ACCELERATING  RATE  OF  DIFFICULTY  OF 
EXPANSION  TO  MEET  SAN  FRANCISCO'S 
WATER  DEMANDS, 

San  Francisco  Water  Dept.,  Millbrea,  CA. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-O7702 


DEMAND    FORECASTING:    A    MODEL    FOR 

SAN  FRANCISCO, 

Water  Resources  Associates,  Lafayette,  CA. 

R.  C.  Metzner. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  81,  No.  2,  p  56-59,  February  1989. 

7  fig,  2  tab,  2  ref. 

Descriptors:  *San  Francisco,  *Water  demand, 
♦Water  use,  'Water  users,  'Forecasting,  'Mathe- 
matical models,  Projections,  Regression  analysis, 
Computer  programs,  Correlation  coefficient. 

Multiple  regression  techniques  were  used  to  ana- 
lyze past  water  use  by  customer  class  in  San  Fran- 
cisco. Explanatory  variables  for  which  historical 
data  and  projections  exist  were  identified.  Values 
of  past  water  use  calculated  from  the  regression 
models  compare  closely  to  the  actual  water  use. 
The  correlation  coefficient  ranged  from  0.99  for 
commercial  and  multifamily  water  use  to  0.84  for 
governmental  water  use.  The  correlation  coeffi- 
cient for  a  single  model  for  total  water  use  was 
0.99.  Water  demands  were  forecasted  at  5-year 
intervals  to  2005.  Regression  analysis  appears  to  be 
an  appropriate  technique  for  forecasting  water  de- 
mands. Commercially  available  software  for  a  per- 
sonal computer  makes  the  application  of  regression 
analysis  relatively  simple.  The  use  of  regression 
models  with  rational  explanatory  variables  pro- 
vides flexibility  in  forecasting  water  demand  (e.g. 
forecasts  can  be  developed  for  dry  or  normal 
weather  conditions).  (Sand-PTT) 
W89-07993 


LAKE  PEIPSI:  A  SOURCE  OF  WATER 
SUPPLY  FOR  NORTH  ESTONIA  (PEIPSI 
JARV  POHSA-EEST:  VEEALLIKANA), 

Akademiya  Nauk  Estonskoi  SSR,  Tallinn. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-08007 


WATER  REQUIREMENTS  VERSUS  WATER 
AVAILABILITY  IN  SAUDI  ARABIA, 

King    Abdulaziz   Univ.,    Jeddah    (Saudi    Arabia). 
Dept.  of  Civil  Engineering. 
O.  S.  Abu  Rizaiza,  and  M.  N.  Allam. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  1,  p  64-74, 
January  1989.  5  fig,  8  tab,  5  ref. 

Descriptors:  'Saudi  Arabia,  'Water  supply, 
♦Water  demand,  Available  water,  Water  require- 
ments, Desalination,  Water  reuse,  Water  supply 
developments,  Groundwater,  Planning,  Projec- 
tions. 

Water  demand  in  the  Kingdom  of  Saudi  Arabia  has 
increased  from  1.750  million  cu  m  in  1975  to  more 
than  9,600  million  cu  m  in  1985,  a  five-fold  increase 
in  10  years.  At  the  same  time,  increase  on  the 
supply  side  through  water  recycling  and  seawater 
desalination  has  been  from  around  IK  to  605  mil- 
lion cu  m  during  the  same  period.  Ihc  develop- 
ment of  these  additional  water  supplies  has  been, 
however,  far  short  of  i he  increase  in  water 
demand,  with  groundwater  making  up  the  differ- 
ence, I  Ins  paper  examines  the  above  problem  from 
the  viewpoint  of  supply-demand  balance.  First,  the 
paper  assesses  the  surface  and  groundwater  re- 
sources of  the  Kingdom,  and  the  present  as  well  as 
the  future  conditions  of  seawater  desalination  and 
water  cycling     The  water  demands  of  the  various 


use  sectors  are  given,  followed  by  projections  of 
future  water  demands.  The  third  phase  compares 
the  water  supply-demand  situation  under  present 
and  future  conditions.  From  this  comparison,  it 
was  evident  that  unless  there  is  a  change  in  the 
current  water  use  practices,  groundwater,  the 
major  water  resource  of  the  Kingdom,  will  be 
mined  in  a  few  decades  and  the  extent  that  its 
usefulness  may  be  severely  diminished  as  a  re- 
source. When  this  develops,  a  severe  water  crisis 
will  occur.  The  crisis  can  be  reduced  in  severity, 
or  averted,  by  taking  the  needed  steps  to  bring  into 
balance  the  annual  water  use  with  annual  water 
supply.  (Author's  abstract) 
W89-08072 


WATER  SUPPLY  YIELD  ANALYSIS  FOR 
WASHINGTON  METROPOLITAN  AREA, 

National  Weather  Service,  Silver  Spring,  MD.  Hy- 
drologic  Research  Lab. 
J.  A.  Smith. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  115,  No.  2,  p  230-242,  March 
1989.  3  fig,  2  tab,  12  ref,  2  append.  U.S.  Geological 
Survey  Grant  14-08-0001-G-l  145. 

Descriptors:  'Model  studies,  'Metropolitan  water 
management,  'Water  allocation,  ♦Water  convey- 
ance, ♦Washington  D.C.,  ♦Water  demand,  ♦Water 
supply,  ♦Future  planning,  ♦Optimal  yield,  ♦Statisti- 
cal models,  ♦Urban  areas,  'Water  yield,  Water 
yield  improvement,  Urban  hydrology,  Human 
populations. 

The  Washington  D.C.  Metropolitan  Area  (WMA) 
has  experienced  rapid  population  growth  in  the 
1980s.  Water  supply  yield  analysis  techniques  were 
developed  to  assess  adequacy  of  the  current  WMA 
water  supply  system  to  meet  escalating  future  de- 
mands for  water.  In  the  statistical  model  developed 
for  analyzing  water  supply  yield,  'annual  yield'  is  a 
random  variable  representing  the  maximum  yield 
the  water  supply  system  can  provide  in  a  given 
year.  Randomness  in  annual  yield  may  be  attrib- 
uted solely  to  randomness  in  supply  or  to  random- 
ness in  both  supply  and  demand.  Annual  yield 
random  variables  are  dependent  on  the  operating 
rules  used  for  the  two  upstream  reservoirs  that 
serve  the  WMA.  The  dependence  is  simple  be- 
cause the  operating  rules  are  completely  specified 
by  past  streamflow  and  two  'operating  parameters.' 
The  operating  parameters  are  chosen  to  maximize 
specified  attributes  of  the  annual  yield  distribution, 
represented  by  the  'weighted  yield.'  The  sum  of 
the  historic  yield  values  of  the  individual  compo- 
nents of  the  WMA  water  supply  system  is  482 
mgd,  a  value  dangerously  close  to  current  mean 
water  use.  Historic  yield  values  for  the  joint 
system  yield  models  exceed  700  mgd,  indicating 
that  the  current  water  supply  system  is  quite  reli- 
able. (Author's  abstract) 
W89-08169 
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FEDERAL  GROUND  WATER  QUALITY  PRO- 
TECTION PROGRAMS, 

Environmental    Protection   Agency,   Dallas,   TX. 

Water  Management  Div. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-07122 


HISTORICAL  OVERVIEW  OF  NEW  MEXICO 
GROUND  WATER  QUALITY  PROTECTION 
PROGRAMS, 

New       Mexico       Environmental       Improvement 

Agency,  Santa  Fe. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-07124 


ARIZONA  ENVIRONMENTAL  WATER  QUAL- 
ITY ACT  OF  1986, 

Arizona  House  of  Representatives,  Phoenix. 
L.  Hawke. 

In:  Proceedings  of  the  32nd  Annual  New  Mexico 
Conference  on  Ground  Water  Management.  Albu- 
querque, NM,  November  5-6,  1987.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces, 


NM,  February  1988.  pp  67-71 

Descriptors:  ♦Arizona,  ♦Water  law,  ♦Water  qua 
control,  ♦Groundwater  quality,  'Water  pollul 
control,  Environmental  effects,  Water  pollution 
fects,  Aquifers,  'Pesticides,  Pollutants,  Legal 
pects,  Vadose  water.  Legislation. 

The  Environmental  Quality  Act  (HB  2518)  of , 
zona  establishes  an  aquifer  protection  permit  | 
gram,  with  permits  required  for  any  discharge  i 
pollutant  to  the  land  or  vadose  zone  in  sue 
manner  that  there  is  reasonable  probability  it 
reach  an  aquifer.  There  are  specific  categoric 
activities  for  which  a  permit  is  expressly  requ 
and  there  are  also  specific  exemptions.  In  addit 
general  permits  can  be  issued  for  certain  classe 
activities,  including  agriculture,  urban  runoff 
small  septic  systems.  Enforcement  of  the  ac 
through  administration  orders,  injunctions,  ( 
penalties  of  up  to  $25,000  per  day,  and  fel 
penalties  for  knowing  or  negligent  violati 
There  is  also  a  citizen  suit  provision,  allowing 
any  person  to  file  a  lawsuit  against  any  o 
person  or  the  state,  for  violations  of  standa 
permits,  discharge  limits,  orders,  or  rules.  Artie 
of  the  act  deals  with  the  regulation  of  the  groi 
water  impacts  of  pesticides.  The  Departmen 
Environmental  Quality,  in  consultation  with 
Department  of  Water  Resources  and  the  Com 
sion  of  Agriculture  and  Horticulture,  has  es 
lished  specific  pesticide  numeric  values  an 
groundwater  protection  list  and  enforcement 
visions.  The  groundwater  protection  list  inch 
pesticides  which  have  the  potential  to  pol 
groundwater.  Any  pesticide  that  is  applied  ti 
injected  into  the  soil  by  ground-based  applica 
equipment  or  by  chemigration  must  be  reguh 
Regulation  is  also  required  of  pesticides  with  la 
requiring  or  recommending  that  the  applicatio 
followed  within  72  hours  by  flood  or  furrow 
gation.  The  act  further  provides  for  buffer  z< 
around  schools,  day  care  centers,  health  care  fc 
ties  and  residences.  The  distance  depends  on 
type  of  application  (ground  or  air),  the  forr 
which  the  pesticide  is  applied  (liquid  or  dust) 
whether  it  is  odoriferous.  The  act  also  require 
designation  of  pesticide  management  areas 
urban  sites  or  where  there  has  been  a  public  c 
plaint;  and  an  integrated  pest  management 
gram.  (See  also  W89-07121)  (Hammond-PTT) 
W89-07127 


BUREAU  OF  RECLAMATION'S  HIGH  PLA 
STATES  GROUNDWATER  RECHARGE  D 
ONSTRATION  PROGRAM, 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-07128 


NEW  MEXICO  GROUND  WATER  QUAI 
PROTECTION  STRATEGY, 

New       Mexico       Environmental       Improvei 

Agency,  Santa  Fe. 

For   primary   bibliographic   entry   see  Field 

W89-07133 


OIL  CONSERVATION  DIVISION  PROGI 
FOR  GROUND  WATER  PROTECTION, 

New  Mexico  Oil  Conservation  Div.,  Santa 
For  primary  bibliographic  entry  see  Field 
W89-07134 


STATE     WATER     STRATEGIES     FOR 
FUTURE, 

New  Mexico  Energy  and  Minerals  Dept.,  - 

Fe  X*  i . 

For   primary   bibliographic   entry   see   Held 

W89-07135 


EFFECTS  OF  THE  CLEAN  WATER  ACT 
INDIAN  LANDS, 

Civerolo,  Hansen  and  Wolf.  Albuquerque. 
J.  F.  Stein. 

In:  Proceedings  of  the  32nd  Annual  New  M 
Conference  on  Ground  Water  Management.  . 
querque,  NM,  November  5-6,  1987.  New  M 
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r  Resources  Research  liisinule,  Las  Cruces, 
February  1188.  pp  163-165. 

iplors:  'New  Mexico,  'Indian  lands,  *Water 
"Water  demand,  'Federal  jurisdiction,  'Regu- 
s,  'Governmental  interrelations,  'Water 
y  control.  State  jurisdiction,  Legal  aspects, 
water  disposal. 

Federal  Clean  Water  Act  expresses  congres- 
intent  on  eliminating  water  pollution 
gh  the  use  of  effluent  limitations  imposed  on 
;s  which  discharge  into  the  navigable  waters 
:  United  States.  These  limitations  are  imposed 
sans  of  National  Pollutant  Discharge  Elimina- 
iystem  permits  which  are  issued  by  the  Envi- 
ental  Protection  Agency  or  the  states.  Those 
a  needing  to  use  waters  for  waste  distribution 
seek  and  obtain  a  permit  to  discharge  that 
with  quality  and  quantity  of  the  discharge 
jted.  A  major  issue  is  the  promulgation  of 
n  standards  by  the  various  Indian  tribes  for 

■  ater  running  through  their  borders.  By  set- 
ilream  standards  higher  than  or  at  variance 
established  state  stream  standards,  the  tribes 

impact  the  holders  of  permits  upstream  from 
reservations.  The  problem  is  potentially  sig- 
nt  for  New  Mexico  as  9.4%  of  the  land  is 

■  Indian  ownership  on  more  than  20  Indian 
i-ations.  The  chief  concent  centers  on  the  Rio 
de  and  its  tributaries.  The  state  and  nine 
n  tribes  could  establish  water  quality  stand- 
jn  portions  of  the  465-mile  main  stream  of  the 

Many  of  these  tribes  are  strategically  located 
ent  to  municipalities  with  wastewater  treat- 
plants.  These  include  Albuquerque,  Santa  Fe, 
-os  Alamos.  When  tributaries  are  included,  an 
ional  ten  Indian  tribes  and  two  Navajo  chap- 
:ould  affect  the  Rio  Grande  system  as  well  as 
Ian  Juan  River,  the  Rio  San  Jose,  the  Jemez 
the  Pojaque.  The  amendment  to  the  Clean 
r  Act,  Section  518,  makes  some  provisions  for 
ig  with  potential  conflicts.  It  provides  that 
idministrator,  in  promulgating  regulations  to 
mine  how  the  Indian  tribes  shall  be  treated  as 
;.  shall  consult  affected  states  sharing  common 
r  bodies  with  Indian  tribes  and  provide  a 
lanism  for  the  resolution  of  any  unreasonable 
;quences  that  may  arise  as  a  result  of  differing 
r  quality  standards  set  by  the  state  and  the 
>  on  common  bodies  of  water.  An  informal 
ite  resolving  mechanism  is  under  consider- 
.  It  would  involve  the  resolution  of  disputes 
le  regional  administrator.  In  the  event  of  an 
sse,  resolution  of  disputes  would  be  made  by 
invironmental  Protection  Agency  Administra- 
n  Washington.  (See  also  W89-07121)  (Ham- 
J-PTT) 
-07136 


VEY  OF  NEW  MEXICO  LAW  REGARD- 
INTERRELATIONSHIP      OF      WATER 
INTITY  RIGHTS  AND  WATER  QUALITY 
•TROLS, 

rolo,  Hansen  and  Wolf,  Albuquerque,  NM. 

Domenici. 
'roceedings  of  the  32nd  Annual  New  Mexico 
ference  on  Ground  Water  Management.  Albu- 
que,  NM,  November  5-6,  1987.  New  Mexico 
it  Resources  Research  Institute,  Las  Cruces, 

February  1988.  pp  166-180. 

captors:  'New  Mexico,  'Water  law,  'Water 
and,  'Water  quality  control,  'Regulations, 
U  aspects.  Federal  jurisdiction,  Legislation. 

enl  amendments  to  the  Clean  Water  Act  dele- 

an  expanded  role  to  Indian  tribes  located  on 

»ms  in  determining  surface  water  quality  stand- 

This  may  be  a  watershed  for  an  increasing 

relationship  between  traditional  water  rights 

water  quality  regulation  in  New  Mexico 
'ugh  statute,  judicial  decision,  and  administra- 

iulhority.  The  interrelationship  between  water 
ty  and  water  quality  will  dictate  that  water 
cation  and  distribution  will  be  subject  to  a 
:'  quality  regime  as  well  as  the  prior  appro- 
non  doctrine.  New  Mexico  has  recognized  that 
a  quality  degradation  may  be  a  basis  for  deny- 

«ater  right  permits  under  the  existing  impair- 
II  standard.  In  addition,  the  as  yet  undefined 
»c  welfare  standards  in  the  permit  process  pro- 


vide another  basis  for  involving  water  quality  con- 
cerns within  the  existing  New  Mexico  permit  proc- 
ess. Another  source  for  interrelating  water  quality 
with  water  quantity  rights  is  the  interpretation  of 
the  nature  and  extent  of  water  quality  rights  under 
the  Treaty  of  Guadalupe  Hidalgo.  Other  potential 
areas  include  the  public  trust,  the  federal  reserved 
general  forest  water  right,  and  the  more  specific 
federal  reserved  wild  and  scenic,  or  wilderness 
water  right.  The  impact  of  the  recent  amendments 
to  the  Clean  Water  Act  may  potentially  have  great 
consequences  for  New  Mexico.  Because  the 
amendments  implement  water  quality  standards 
from  other  permitting  and  administrative  pre- 
cesses,  they  may  authorize  actions  that  infringe  on 
existing  water  rights.  While  recent  amendments 
occupy  just  a  portion  of  the  potential  water  quality 
initiative,  they  may  have  a  disproportionate  impact 
in  New  Mexico.  The  concerns  for  water  quality,  in 
particular  the  instream  flows,  dilution  and  tempera- 
ture impacts,  dissolved  oxygen  rates,  flow  rates 
required  to  dilute  existing  or  planned  water  usages, 
all  signal  an  increasing  complexity  in  the  water 
quality  and  water  quantity  realm.  (See  also  W89- 
07121)  (Hammond-PTT) 
W89-07137 


SOUTHWESTERN  INDIAN  WATER  RE- 
SOURCES MANAGEMENT:  ISSUES  AND 
STRATEGIES  FOR  ASSURING  CLEAN 
WATER, 

Bureau  of  Indian  Affairs,  Albuquerque,  NM.  Albu- 
querque Area  Office. 
J.  G.  Wells. 

In:  Proceedings  of  the  32nd  Annual  New  Mexico 
Conference  on  Ground  Water  Management.  Albu- 
querque, NM,  November  5-6,  1987.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces, 
NM,  February  1988.  pp  181-191. 

Descriptors:  'Water  quality  control,  'Legislation, 
'Indian  lands,  'Water  law,  'Water  demand,  'Gov- 
ernmental interrelations,  'Federal  jurisdiction, 
'Regulations,  'Water  management,  Resources 
management,  Legal  aspects,  Government  finance, 
Data  collections. 

Indian  water  quality  management  includes  the 
identification  of  ground  and  surface  water  sources; 
the  measurement  and  recording  of  water  quality 
information;  establishment  of  water  quality  stand- 
ards; issuance  of  permits  to  control  water  uses, 
quantity  and  quality;  development  of  water  codes; 
creation  of  an  Indian  water  management  agency  to 
administer  codes  and  participate  in  their  enforce- 
ment; and  identification  of  funding  and  assistance 
from  tribal,  federal,  state,  and  local  sources.  The 
Clean  Water  Act  and  Safe  Drinking  Water  Act 
amendments  allow  recognized  Indian  tribes  to  par- 
ticipate in  their  own  water  management,  thus 
achieving  some  self-determination.  But  the  acts  do 
not  recognize  the  variety  of  Indian  nations  and 
unique  governmental  structures  that  are  different 
from  most  state  governments.  The  Environmental 
Protection  Agency  is  recognizing  these  tribal 
issues  now  and  developing  regulations  which  pro- 
vide some  flexibility.  Strategies  have  been  devel- 
oped by  the  Environmental  Protection  Agency 
and  are  recognized  as  the  Clean  Water  Act  and 
Safe  Drinking  Water  Act  regulations  are  pub- 
lished. Strategies  also  have  been  developed  by  the 
Indian  Health  Service  and  U.S.  Bureau  of  Indian 
Affairs,  whose  trust  responsibilities  have  included 
data  gathering  and  data  management  for  a  wide 
variety  of  water  quality  issues,  and  by  other  gov- 
ernment agencies  in  their  willingness  to  share  data 
and  technical  expertise.  The  new  regulations,  fed- 
eral funding  and  assistance,  state  and  local  assist- 
ance, and  the  tribe-developed  water  management 
programs  (perhaps  with  an  Indian  water  manage- 
ment agency)  will  result  in  the  eventual  tribal  self- 
determination  of  their  water  management  pro- 
grams. (See  also  W89-07121)  (Hammond-PTT) 
W89-07138 


WATER  IN  THE  HISPANIC  SOUTHWEST:  A 
SOCIAL  AND  LEGAL  HISTORY,  1550-1850, 

Arizona    Univ.,    Tucson.    Latin    American    Area 

Center. 

For   primary    bibliographic    entry   see    Field   6G. 

W89-07159 


RIVER  NO  MOKK:  THE  COLORADO  RIVER 
AND  THE  WEST, 

For   primary    bibliographic    entry    see    Field    6G. 
W89-07161 


PUEBLO  INDIAN  WATER  RIGHTS:  STRUG- 
GLE FOR  A  PRECIOUS  RESOURCE, 

New  Mexico  Univ.,  Albuquerque.  School  of  Law. 
C.  T.  DuMars,  M.  O'Leary,  and  A.  E.  Utton. 
The   University  of  Arizona  Press,  Tucson.    1984. 
183p. 

Descriptors:  'Indian  water  rights,  'Water  law, 
'Pueblo  Indians,  'Water  rights,  Social  aspects, 
Legal  aspects,  History,  International  law,  Legisla- 
tion, Political  aspects. 

This  book  focuses  exclusively  on  New  Mexico 
Pueblos  in  the  Rio  Grande  Valley  as  a  basis  for 
analysis  of  the  water  rights  of  Pueblo  Indians  gen- 
erally. While  there  are  other  Pueblos,  the  Rio 
Grande  Valley  Pueblos  form  the  largest  concentra- 
tion of  Pueblos  using  the  water  of  an  interstate  and 
international  stream.  The  chapters  characterize  the 
historical  and  legal  positions  of  the  Pueblos  and 
relate  their  positions  of  historical  and  legal  equity 
to  their  twentieth-century  legal  claims.  Chapter  1 
sets  out  the  'law  of  the  Rio  Grande'  and  describes 
the  competitors  for  its  waters  and  the  laws  applica- 
ble to  each.  Chapter  2  describes  the  nature  of  the 
dispute  from  a  cultural  and  historical  perspective, 
illustrating  why  the  participants  are  so  deeply  di- 
vided on  this  issue.  Chapters  3,  4,  and  5  separate 
the  legal  claims  of  the  Pueblos  into  three  catego- 
ries: the  Pueblos'  rights  as  the  aboriginal  users  of 
the  water;  the  Pueblos'  right  under  the  treaty  of 
Guadalupe  Hidalgo  as  the  beneficiaries  of  Spanish 
and  Mexican  law;  and  the  Pueblos'  rights  under  the 
United  States  Supreme  Court  reserved  water  rights 
doctrine.  Each  of  these  claims  raises  ironies  and 
inconsistencies  that  make  the  final  determination  of 
the  correctness  of  any  theory  problematical  and 
complex.  Chapter  6  explores  the  impact  of  the 
Pueblo  Lands  Acts  of  1924  and  1933  on  the  Pueblo 
claims.  Chapter  7  traces  the  historical  evidence  of 
the  failure  of  Congress  to  solve  the  problem.  Chap- 
ter 8  examines  the  physical  parameters  of  judicial 
resolution.  Chapter  9  examines  the  legal  and  politi- 
cal realities  as  they  relate  to  the  actual  application 
of  water  to  Pueblo  lands,  and  Chapter  10  outlines 
potential  solutions  to  the  water  rights  problem  for 
the  Pueblos  as  well  as  non-Indians.  (Lantz-PTT) 
W89-07162 


STATE  OF  THE  RIO  GRANDE/RIO  BRAVO:  A 
STUDY  OF  WATER  RESOURCE  ISSUES 
ALONG  THE  TEXAS/MEXICO  BORDER, 

D.  J.  Eaton,  and  J.  M.  Andersen. 

The  University  of  Arizona  Press,  Tucson.   1987. 

331p. 

Descriptors:  'Water  law,  'International  water  law, 
'Water  resources  management,  'Rio  Grande,  'Rio 
Bravo,  River,  Water  quality,  Hydrologic  budget, 
Public  health,  Economic  aspects,  Institutions,  Wa- 
tersheds. 

The  Texas/Mexico  border  stretches  nearly  1,200 
miles  and  is  home  to  more  than  two  and  a  half 
million  people--a  border  both  separated  and  united 
by  water.  This  new  study  brings  together  in  a 
single  volume,  data,  previously  available  only  in 
government  publications  and  specialized  works, 
relating  to  water  stocks,  uses,  and  institutions  in 
order  to  isolate  the  facts  and  trends  that  underlie 
hydrologic  engineering,  and  economic  realities  for 
the  region's  future.  The  book  addresses  water 
quantity  and  quality  issues  along  the  Rio  Grande/ 
Rio  Bravo  watershed.  It  considers  groundwater  as 
well  as  surface  water,  the  relationship  of  water 
supply  to  disease,  and  the  impact  of  rapid  demo- 
graphic change  on  water  supply.  Original  research 
has  been  undertaken  to  identify  and  catalog  types 
of  water  management  institutions  and  treatment 
systems  on  both  sides  of  the  border.  (Lantz-PTT) 
W89-07163 


CONTRACTUAL  ARRANGEMENTS  FOR  GEO- 
TECHNICALWORK, 
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J.  Uff. 

IN:  Groundwater  in   Engineering  Geology.  The 

Geological   Society,   London.    1986.  p  557-558,  2 

ref. 

Descriptors:  "Legal  aspects,  "Contracts,  Ground- 
water, Hydrogeology,  Technology,  Flow  control, 
Sub-surface  drainage. 

Ground  investigation  contracts  often  use  a  con- 
tract system  whereby  the  work  is  billed  and  speci- 
fied as  though  it  is  construction  work.  The  result 
can  be  that  although  the  required  quantities  are 
carried  out  the  quality  of  the  work  may  be  poor. 
With  many  geotechnical  processes,  such  as  grout- 
ing, the  interests  of  the  parties  cannot  be  stated 
adequately  in  terms  of  the  quantities  and  quality  of 
materials  and  work.  The  intention  is  usually  to 
achieve  an  objective  such  as  the  reduction  of  flow 
or  permeability;  however,  the  contractor  is  never 
able  to  guarantee  the  result.  A  suitable  contract  for 
geotechnical  work  should  consider  the  uncertainty 
involved  in  the  process,  the  use  of  independent 
geotechnical  specialists  to  advise  and  direct  work, 
means  of  detecting  and  rejecting  sub-standard 
work,  the  exploratory  nature  of  some  work,  the 
possibility  of  lump  sums  or  target  payments  for  the 
achievement  of  specified  objectives,  and  the  possi- 
bility that  substantial  variations  of  method,  price, 
and  timing  may  be  necessary.  (See  also  W89- 
07178)  (White-Reimer-PTT) 
W89-07233 


WETLAND  PRESERVATION  AND  RESTORA- 
TION: CHANGING  FEDERAL  PRIORITIES, 

Environmental  Defense  Fund,  New  York. 

J.  T.  B.  Tripp,  and  M.  Herz. 

Virginia    Journal    of    Natural    Resources    Law 

VOIKA,  Vol.  7,  No.  2,  p  221-275,  Spring  1988.  232 

ref. 

Descriptors:  "Preservation,  "Rehabilitation,  "Pri- 
orities, "Wetlands,  "Clean  Water  Act,  "Water  law, 
Federal  jurisdiction,  "Policy  making,  "Water 
policy,  "Legal  aspects,  Legal  review,  Conserva- 
tion, Regulations. 

Over  the  last  decade,  significant  efforts  have  been 
made  to  decrease  the  unacceptable  loss  of  wetlands 
in  this  country.  The  burden  has  been  carried  prin- 
cipally by  the  section  404  permit  program  of  the 
Clean  Water  Act  (CWA).  This  article  suggests 
how  federal  policies  can  be  improved  to  accom- 
plish the  objectives  of  the  CWA  and  preserve  the 
nation's  wetlands  more  effectively.  Part  I  outlines 
the  history  of  section  404  regulation  and  describes 
straightforward  reforms  to  establish  a  more  con- 
sistent and  unequivocal  federal  approach  to  wet- 
land preservation.  Part  II  discusses  recent  changes 
in  federal  programs  that  reduce  economic  incen- 
tives to  destroy  wetlands,  and  it  recommends  that 
these  programs  be  tightened  further  to  send  even 
stronger  economic  signals  to  landowners  to  protect 
wetlands.  Part  III  explains  how  federal  water  de- 
velopment projects  have  contributed  to  the  de- 
struction of  wetland  areas  and  concludes  that, 
through  stricter  cost-sharing  requirements  and  the 
improved  use  of  alternatives,  this  unwarranted  de- 
pletion of  wetlands  can  be  diminished.  Part  IV 
describes  the  significance  of  restoration  for  highly 
stressed  wetlands  and  proposes  more  active  federal 
involvement  in  state  projects.  This  part  concludes 
that  the  federal  government  should  play  an  aggres- 
sive role  in  promoting  restoration  projects  and 
outlines  criteria  for  identifying  projects  that  re- 
quire federal  sponsorship.  (VerNooy-PTT) 
W89-07424 


ECONOMIC  CONSIDERATIONS  IN  THE  SEC- 
TION 404  WETLAND  PERMIT  PROCESS, 

Wright,  Morris  and  Arthur,  Washington,  DC. 

R.  E.  Steinberg,  and  M.  G.  Dowd. 

Virginia     Journal     of    Natural     Resources    Law 

VOIKA,  Vol.  7,  No.  2,  p  277-305,  Spring  1988.  176 

ref 

Descriptors:  "Wetlands,  "Clean  Water  Act,  "Per- 
mits, "Economic  aspects,  "Legal  aspects,  "Water 
law,  legal  review.  Federal  jurisdiction.  Regula- 
tions. Water  policy. 


Economic  considerations  are  quickly  becoming  a 
focal  point  of  the  wetland  permit  process  under 
section  404  of  the  Clean  Water  Act  (CWA)  and 
the  increasing  volume  of  litigation  resulting  from 
that  process.  Although  wetland  permits  are  man- 
dated by  an  environmental  statute,  economic  fac- 
tors nevertheless  play  a  critical  role  in  wetland 
permit  decisionmaking.  This  article  assesses  the 
current  role  of  economic  factors  in  section  404.  It 
begins  by  providing  the  statutory  background  of 
the  wetland  permit  process  and  economic  analysis 
in  that  process.  It  then  proceeds  to  describe  the 
problems  with  the  current  program  with  respect  to 
economic  factors  under  both  the  regulatory  guide- 
lines established  under  section  404(b)(1)  of  the 
CWA  and  the  Corps'  public  interest  review  regula- 
tions. The  article  concludes  by  suggesting  regula- 
tory changes  that  may  enhance  and  reform  the 
current  consideration  of  economic  factors  in  the 
wetland  permit  process.  (VerNooy-PTT) 
W89-07425 


WETLANDS  AND  THE  COMMERCE  CLAUSE: 
THE  CONSTITUTIONALITY  OF  CURRENT 
WETLAND  REGULATION  UNDER  SECTION 
404  OF  THE  CLEAN  WATER  ACT, 

National  Wildlife  Federation,  Washington,  DC. 

J.  Jackson. 

Virginia    Journal     of    Natural     Resources     Law 

VOIKA,  Vol.  7,  No.  2,  p  307-338,  Spring  1988.  183 

ref. 

Descriptors:  "Wetlands,  "Clean  Water  Act,  "Legal 
aspects,  "Water  policy,  "Water  law,  "Regulations, 
Legal  review,  Policy  making,  Administrative  agen- 
cies. 

Because  of  an  erroneous  policy  adopted  by  the 
Army  Corps  of  Engineers  (Corps)  and  the  Envi- 
ronmental Protection  Agency  (EPA),  the  com- 
merce clause  is  being  used  to  exclude  wetlands 
from  the  protection  of  section  404  of  the  Clean 
Water  Act  (CWA).  The  policy  rests  on  the 
premise  that  Congress  lacks  full  authority  under 
the  commerce  clause  to  prevent  the  systematic 
destruction  of  wetlands.  Part  I  of  this  article  looks 
at  the  regulatory  definition  of  wetlands  and  intro- 
duces the  commerce  clause  test  in  light  of  that 
definition.  Part  II  discusses  the  Supreme  Court 
cases  that  have  fixed  the  bounds  of  Congress' 
ability  to  regulate  under  the  commerce  clause. 
Also  examined  is  the  agencies'  practice  of  distin- 
guishing for  purposes  of  regulation  between  wet- 
lands that  are  adjacent  to  certain  other  types  of 
water  bodies  and  wetlands  that  are  nonadjacent  or 
isolated.  Part  III  looks  at  specific  cases  where  the 
Corps'  policy  caused  the  destruction  of  wetlands 
that  clearly  should  have  been  regulated  under  the 
commerce  clause.  Part  IV  examines  the  Corps' 
attempt  to  block  the  regulation  of  wetlands  in  the 
context  of  a  larger  scheme  of  deregulation.  Finally, 
the  last  part  concludes  that  the  section  404  pro- 
gram has  little  hope  for  success  in  ending  the 
illegal  destruction  of  wetlands  so  long  as  it  is  in  the 
hands  of  an  agency  that  opposes  the  regulation  of 
wetlands  in  clear  violation  of  commerce  clause 
precedent.  (VerNooy-PTT) 
W89-07426 


STATE  WATER  QUALITY  CERTIFICATION 
AND  WETLAND  PROTECTION:  A  CALL  TO 
AWAKEN  THE  SLEEPING  GIANT, 

Environmental  Law  Inst.,  Washington,  DC. 

K.  Ransel,  and  E.  Meyers. 

Virginia    Journal     of    Natural     Resources     Law 

VOIKA,  Vol.  7,  No.  2,  p  339-379,  Spring  1988.  173 

ref. 

Descriptors:  "Wetlands,  "Clean  Water  Act, 
"Water  policy,  "Legal  aspects,  "State  jurisdiction, 
"Environmental  protection,  "Water  quality  man- 
agement, Legal  review,  Regulations,  Legislation, 
Water  law,  Water  pollution  control. 

In  recent  years,  a  growing  number  of  states,  the 
United  States  Environmental  Protection  Agency 
(EPA),  the  United  States  Fish  and  Wildlife  Serv- 
ice, the  United  States  Army  Corps  of  Engineers 
(Corps),  and  other  public  and  private  agencies 
have  moved  to  place  the  protection  of  wetlands 
higher  in  their  priority  of  concerns.  Largely  for- 


gotten in  this  awakening  to  the  value  of  wetla 
and   in   the   fight    to   preserve   them,   ho 
section  401  of  the  Clean  Water  Act  (CV. 
monly  known  as  the  stale    water  qualit)  certifi 
Hon'  process.  Section  401   has  great  potential 
increasing  wetland   protection  at   (he  slate  le' 
This  article  examines  the  legal  and  scientific  qi 
lions  surrounding  this  ignored  pro-,  ision  and 
application  to  wetlands.  Part  I  discusses  the  orij 
of  section  401  and  its  place  in  the  framework 
federal  water  pollution  control  law,  briefly  sum 
rizing  the  elements  of  the  current  water  qua 
certification  process.  Part  II  then  examines  sc 
basic  legal  and  policy  questions  raised  by  the 
guage  of  section  401,  including  the  scope  of 
activities  covered,  the  federal  permits  encompa1 
by   the   provision,   and   its  relation  to  state  1 
Finally,   part   III   focuses  on   the  applications 
section  401    to   wetland  activities  and  conclu 
with   suggestions  on   how  the  process  might 
improved  and  supported.  (VerNooy-PTT) 
W 89-07427 


LAND  USE  REGULATION  BY  THE  VIRGP 
MARINE  RESOURCES  COMMISSION:  T 
VIRGINIA  WETLANDS  ACT  AND  COAS1 
PRIMARY  SAND  DUNE  PROTECTION  A 

Chesapeake  Bay  Foundation,  Inc.,  Richmond,  x 

J.  M.  Watson,  and  R.  H.  Sedgley. 

Virginia    Journal     of    Natural     Resources    I 

VOIKA,  Vol.  7,  No.  2,  p  381-420,  Spring  1988. 

ref. 

Descriptors:    "Virginia,    "Wetlands,    "Land 
•Regulations,    "Environmental    protection,    * 
sources  management,  "Beaches,  "Dunes,  "Co; 
marshes,  "Water  law,  Sand,  Legal  aspects,  Adt 
istrative  agencies,  Legislation. 

The  Virginia  General  Assembly,  like  a  majorit 
the  states  and  the  federal  government,  has  ena« 
legislation  to  protect  wetlands  and  sand  dunes, 
major  components  of  the  fragile  coastal  ecosyst 
In  1972,  the  General  Assembly  passed  the  Virg 
Wetlands  Act  (Wetlands  Act),  and  in  1980,  it 
acted  the  Virginia  Coastal  Primary  Sand  C 
Protection  Act  (Sand  Dune  Act),  both  of  wl 
are  administered  jointly  by  the  Virginia  Ma 
Resources  Commission  (VMRC  or  the  Com 
sion)  and  local  wetlands  boards.  This  article 
dresses  the  current  status  of  VMRC's  admini: 
tion  of  the  Wetlands  Act  and  the  Sand  Dune 
and  discusses  the  Commission's  enforcement 
interpretation  of  the  acts.  Part  I  describes 
ecological  values  associated  with  wetlands 
sand  dunes.  Part  II  explains  the  features  of 
Wetlands  Act,  while  part  III  describes  the  5 
Dune  Act.  Part  IV  looks  at  recent  cases  invol 
both  the  Wetlands  Act  and  the  Sand  Dune  A< 
which  development  interests  have  collided 
environmental  interests,  often  producing  outcc 
that  would  seem  to  violate  the  clear  intent  be 
both  laws.  Finally,  part  V  concludes  that 
system  for  the  protection  of  the  coastal  ecosy: 
that  was  set  in  place  by  the  Virginia  Gei 
Assembly  needs  to  be  fine-tuned  so  that  the 
poses  behind  the  Wetlands  Act  and  the  Sand  I 
Act  will  be  better  effectuated.  (VerNooy-F 
W89-07428 


NON-TIDAL    FRESHWATER    WETLANDS 
VIRGINIA, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Env 

mental  Sciences. 

W.  E.  Odum. 

Virginia     Journal     of    Natural     Resources 

VOIKA.  Vol.  7,  No.  2,  p  421-434,  Spring  19 

tab,  74  ref. 

Descriptors:  "Virginia,  "Wetlands,  "Land 
"Environmental  protection,  Legal  aspects.  V 
policy,  Legislation,  Regulations. 

In  response  to  a  growing  appreciation  for  the 
or  tidal  wetlands,  the  Virginia  General  Asse 
in  1972  enacted  the  Virginia  Wetlands  Act,  V 
established  a  comprehensive  system  for  (lie  pr 
Hon  of  Virginia's  tidal  wetlands.  Unfortun: 
however,  official  recognition  of  the  valui  ol 
ginia's    non-tidal    wetlands    lias    been    slowt 
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g.  Almost  85%  of  Virginia's  wetlands  are 
tecled  non-tidal  wetlands.  This  article  con- 
the  environmental  values  associated  with 
da)  wetlands  and  will  evaluate  the  current 
of  these  wetlands.  Part  I  defines  and  classi- 
irginia's  non-tidal  wetlands  and  delineates  the 
tuishing  features  of  each  wetland  type.  Part 
ks  at  the  functional  values  associated  with 
lal  wetlands  and  provides  examples  of  par- 
•  wetland  types  that  serve  these  values.  Final- 
rt  III  concludes  that  given  the  environmental 
lance  of  non-tidal  wetlands,  the  General  As- 
y  should  enact  legislation  comparable  to  that 
y  in  place  for  the  protection  of  Virginia's 
retlands.  (VerNooy-PTT) 
17429 


rH  DAKOTA  WATERWAYS:  THE   PUB- 
RIGHT  OF  RECREATION  AND  QUES- 
S  OF  TITLE, 

Carvell. 

Dakota  Law  Review  NDLRD3,  Vol.  64, 
p7-72,  1988.  508  ref. 

lptors:  'Recreation  demand,  'Riparian 
•North  Dakota,  'Legal  aspects,  'Public 
•Public  access,  'Water  law,  Inland  water- 
Water  rights,  Public  waters,  Navigable 
Legal  review,  Riparian  rights. 

tes  between  water  recreationists  and  North 
a  landowners  are  common,  and  the  contro- 
concerning  water  rights  is  likely  to  increase. 
s  expose  the  inadequacy  of  the  state's  recre- 
1  water  resources  and  the  increasing  demand 
ese  resources.  The  first  part  of  this  article 
ses  navigability  as  the  concept  is  used  for  the 
ses  of  determining  title  to  submerged  land.  It 
liscusses  the  public's  recreational  rights  in 
over  state-owned  property.  A  title  question 
sidered  that  is  important  for  public  rights  in 
ible  waters.  This  is  the  effect  and  validity  of 
i  47-01-15  of  the  North  Dakota  Century 
which  provides  that  a  riparian  landowner  on 
igable  lake  or  stream  owns  land  to  the  low- 
mark.  The  second  part  of  the  article  dis- 
the  public's  right  on  waterways  over  private 
rry.  Rights  in  regard  to  North  Dakota  water- 
have  not  been  adequately  specified  by  the 
i  or  by  the  legislature.  A  few  supreme  court 
Ms  along  with  several  statutes  and  a  consti- 
al  provisions  are,  however,  useful.  This  arti- 
alyzes  such  sources,  as  well  as  case  law  from 
jurisdictions  and  concludes  the  public  has  a 
right  to  use  waterways  flowing  over  private- 
oed  land.  (VerNooy-PTT) 
17430 


01  AND  WILDERNESS  -  LAW  AND  POL- 

na  State  Univ.,  Tempe. 
Leshy. 

and  Water  Law  Review  LWLRDC,  Vol.  23, 
p  389-417,  1988.  116  ref. 

iplors:  'Water  rights,  'Legal  aspects,  *Wil- 
ss  areas,  'Water  law,  'Political  aspects, 
xal  jurisdiction,   Legislation,   Water   policy. 

beoretical  basis  for  the  federal  reserved  water 
s  wholesale  destruction  of  existing  uses  of 

protected  by  state  law  had  a  firm  grounding 

leading  case  of  Winters  v.  United  States  and 
ogeny.  First,  the  federal  water  right  comes 
*iog  when  particular  tracts  of  federal  land 
esignated  to  serve  particular  uses.  Most  of 
designations  were  made  in  the  latter  part  of 
ineteenth  century  and  the  early  part  of  the 
'eth.  This  means  that   many   federal   water 

predate  the  establishment  of  rights  to  the 
water  sources  under  state  law.  Second,  the 
'I  water  right  is  not  dependent  upon  actual 
'  water  like  state  appropriative  water  rights, 
•he  quantity  of  water  embraced  within  the 

right  is  not  always  obvious  and  might  be 
ended.  Yet  no  single  case  of  actual  harm  to  a 
law  water  right  has  been  shown  to  exist  from 
■*rtion  of  a  federal  reserved  water  right.  The 
pread  popularity  of  the  wilderness  idea  sug- 
a  danger  for  opponents  of  wilderness  water 
'  The  opponents  are  in  effect  taking  a  politi- 


cal gamble  that  the  traditional  water  establishment 
will  ultimately  prove  stronger  politically  than  the 
supporters  of  wilderness.  Wilderness  designation 
being  a  political  process,  negotiation  and  compro- 
mise is,  in  the  end,  inevitable,  on  water  rights  along 
with  everything  else.  (VerNooy-PTT) 
W  89-07431 


PUBLICS  ROLE  IN  THE  ACQUISITION  AND 
ENFORCEMENT  OF  INSTREAM  FLOWS, 

Sierra  Club  Legal  Defense  Fund,  Inc.,  Washing- 
ton, DC. 
L.  Potter. 

Land  and  Water  Law  Review  LWLRDC,  Vol.  23, 
No.  2,  p  419-441,  1988.  147  ref. 

Descriptors:  'Flow  control,  'Enforcement, 
'Water  demand,  'Legal  aspects,  'Instream  flow, 
'Public  rights,  'Public  participation,  'Water  law, 
Nonconsumptive  use,  State  jurisdiction,  Legisla- 
tion, Water  management. 

Nearly  all  of  the  western  states  have  statutes  and 
programs  which  allow  the  state  to  establish  in- 
stream flows  to  protect  fish,  wildlife,  riparian  habi- 
tat, recreational  conditions,  aesthetics,  or  other 
stated  values.  Drawing  particularly  on  cases  in- 
volving the  Colorado  and  Arizona  programs,  this 
article  analyzes  relevant  instream  flow  laws  and 
critiques  their  implementation.  This  article  presents 
a  case  for  allowing  the  citizens  of  the  western 
states  to  appropriate  instream  flows  under  these 
statutes  and  to  enforce  instream  flow  rights  even 
where  they  nominally  are  held  by  a  state  agency. 
This  theory  finds  considerable  support  in  federal 
statutes  that  authorize  citizen's  suits  to  enforce 
public  rights,  and  in  a  number  of  important  policy 
considerations.  Western  states  may  find  that  inno- 
vations in  their  instream  flow  programs  are  not 
only  advantageous  but  necessary,  as  the  economy 
of  the  West  relies  more  heavily  on  tourism  and 
residents  demand  a  better  environment.  Accord- 
ingly, this  article  concludes  with  several  recom- 
mendations for  administration  of  present  programs 
or  for  changes  in  them.  (Author's  abstract) 
W89-07432 


TURNING  THE  TIDE  ON  WATER  QUALITY, 

Perkins  Coie,  Washington,  DC. 

W.  F.  Pedersen. 

Ecology  Law  Quarterly  ECLQAR,  Vol.  15,  No.  1, 

p  69-102,  1988.  159  ref. 

Descriptors:  'Clean  Water  Act,  'Water  law, 
'Legal  aspects,  'Water  quality  management,  Legal 
review,  Regulations,  Legislation,  Water  policy. 

Once  one  of  the  acknowledged  pillars  of  the  na- 
tion's pollution  control  effort,  the  Clean  Water  Act 
has  faded  from  public  attention.  This  might  be 
sensible  neglect  had  the  nation  solved  its  water 
pollution  problems,  but  the  best  of  admittedly  poor 
statistics  show  essentially  no  change  in  water  qual- 
ity since  the  Clean  Water  Act  took  its  present 
form.  The  design  of  the  1965  Act  and  its  1972, 
1977,  and  1987  amendments  are  discussed  here. 
The  Clean  Water  Act's  failure  to  address,  in  any 
rigorous  or  consistent  way,  water  quality  or  the 
measures  needed  to  protect  it  has  led  to  an  eco- 
nomically inefficient  control  scheme  with  no  regu- 
latory link  to  the  problems  it  purports  to  remedy. 
This  problem  is  apparent  in  each  of  the  major 
aspects  of  the  statute:  the  technology-based  stand- 
ards, the  definition  of  point  source,  and  the  water 
quality  standards  themselves.  The  failure  of  the 
current  system  to  provide  more  than  partial, 
coarsely  cut,  and  far  too  costly  cleanup  is  appar- 
ent. When  the  Clean  Water  Act  is  amended  next, 
Congress  should  structure  the  legislation  around 
the  central  issue  of  water  quality.  By  requiring  that 
states  protect  the  water  quality  values  they  have 
chosen.  Congress  automatically  would  strip  away 
much  of  the  inadequacy  that  pervades  the  current 
regulatory  scheme.  A  more  effective  level  of  envi- 
ronmental protection  should  result  and,  as  the  new 
system  proved  itself  in  practice,  it  would  be  possi- 
ble to  discard  the  needlessly  expensive  and  exces- 
sive control  built  into  the  present  statute.  (Ver- 
Nooy-PTT) 
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NATIONAL  WILDLIFE  FEDERATION  V. 
FERC  AND  WASHINGTON  STATE  DEPART- 
MENT OF  FISHERIES  V.  FERC:  FEDERAL 
ENERGY  REGULATORY  COMMISSION  IG- 
NORES NINTH  CIRCUIT  REBUKE  ON  HY- 
DROPOWER  PERMITTING, 
M.  D.  Feldman. 

Ecology  Law  Quarterly  ECLQAR,  Vol.  15,  No.  2, 
p  319-360,  1988.  314  ref. 

Descriptors:  'Judicial  decisions,  'Federal  jurisdic- 
tion, 'State  jurisdiction,  'Water  resources  develop- 
ment, 'Water  law,  'Administrative  agencies, 
'Washington,  'Legal  aspects,  'Hydroelectric 
power,  Environmental  protection,  Permits,  Regu- 
lations. 

This  article  examines  how  the  efforts  of  the  Na- 
tional Wildlife  Federation,  the  Washington  State 
Department  of  Fisheries,  and  other  intervenors  to 
reform  The  Federal  Energy  Regulatory  Commis- 
sion (FERC)'s  preliminary  permit  procedures  in 
the  Salmon  and  Snohomish  River  Basins  were 
rejected  by  FERC  despite  the  Ninth  Circuit's  fa- 
vorable rulings  in  favor  of  the  National  Wildlife 
Federation  and  Department  of  Fisheries.  The  goals 
of  the  intervening  environmental  groups  and  the 
interests  they  sought  to  protect  in  FERC's  permit- 
ting process  are  examined.  Also  included  is  a  de- 
scription of  both  the  groups'  efforts  to  intervene  in 
FERC's  preliminary  permit  proceedings,  the  Ninth 
Circuit's  actions,  and  FERC's  later  preliminary 
permit  decisions.  There  is  also  an  exploration  of 
potential  reasons  for  FERC's  failure  to  comply 
with  the  Ninth  Circuit's  ruling.  The  last  section 
offers  some  alternative  strategies  to  achieve  the 
reforms  sought  by  the  environmental  organizations 
in  these  court  cases.  It  is  concluded  that  explicit 
legislative  reforms  are  necessary  to  improve 
FERC's  consideration  of  environmental  values  in 
the  preliminary  permit  process.  (VerNooy-PTT) 
W89-07434 


INTERPRETATION  OF  'RESTRICTED  VALID- 
ITY* IRRIGATION  PERMITS  IN  THE  SVARTA 
RIVER  BASIN,  SWEDEN, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

For  primary  bibliographic  entry  see  Field  3F. 
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WATER  POLICIES  FOR  ENERGY  DEVELOP- 
MENT, 

Utah  State  Univ.,  Logan.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6D. 
W89-07555 


APPROACHES      TO      WATER      RESOURCE 
POLICY  AND  PLANNING  IN  TEXAS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  6A. 
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STRUCTURE  AND  ROLE  OF  RIVER  AU- 
THORITIES IN  TEXAS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Economics. 

J.  K.  Harper,  and  R.  C.  Griffin. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

6,  p  1317-1327,  December  1988.  4  fig,  4  tab,  18  ref. 

Descriptors:  'Texas,  'River  authorities,  'Water 
districts,  'Water  permits,  Water  policy,  Water 
management,  Water  transfer,  Water  allocation, 
Water  law,  Political  aspects,  Legal  aspects,  River 
basins,  Water  supply  development,  Resource  man- 
agement. 

Texas  river  authorities  are  a  type  of  large,  regional 
water  district  that  must  be  financially  self-suffi- 
cient. An  institutional  and  historical  study  of  Texas 
river  authorities  reveals  the  broad  power  of  these 
organizations  and  their  influence  in  water  manage- 
ment. River  authorities  now  control  25%  of  sur- 
face water  deliveries  in  Texas.  Over  two-thirds  of 
authority  water  was  developed  by  river  authori- 
ties; nearly  one-third  was  purchased  from  private 
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or  public  ventures.  While  river  authority  activities 
have  been  effective  where  these  services  are  mar- 
ketable, the  provision  of  public  good  services  is 
limited.  Increased  visibility  of  river  authorities  is 
paralleled  by  challenges  to  their  traditional  auton- 
omy. (Author's  abstract) 
W89-07564 


REGULATION  AND  TESTING  OF  RESIDEN- 
TIAL UNDERGROUND  FUEL  STORAGE 
TANKS, 

Barnstable    County    Health    and    Environmental 

Dept.,  MA. 

For   primary   bibliographic   entry   see   Field   5G. 
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REGULATION  OF  AGRICULTURAL  DRAIN- 
AGE TO  SAN  JOAQUIN  RIVER, 

California  State  Water  Resources  Control  Board, 

Sacramento.  Div.  of  Water  Rights. 

For  primary   bibliographic   entry   see   Field   5G. 
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COMPUTER  AS  NEGOTIATOR, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Bethesda,  MD. 

For  primary  bibliographic  entry  see  Field  6A. 
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IMPACT  EVALUATION  PROCEDURES: 
THEORY,  PRACTICE,  AND  NEEDS, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 
Dept.  of  Systems  Engineering. 
B.  F.  Hobbs,  E.  Z.  Stakhiv,  and  W.  M.  Grayman. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  1,  p  2-21, 
January  1989.  1  fig.  49  ref. 

Descriptors:  *Social  impact,  'Environmental  ef- 
fects, 'Planning,  'Decision  making,  'Water  man- 
agement, Resources  management,  Conferences, 
Education,  Cost  sharing,  Economic  aspects,  Ad- 
ministrative decisions,  Federal  jurisdiction.  Legal 
aspects,  Litigation,  Governmental  interrelations. 

Over  the  past  50  years,  planning  procedures  and 
analytical  methods  for  evaluating  social  and  envi- 
ronmental effects  have  played  an  increasingly  im- 
portant role  in  federal  water  planning.  Yet  the 
impact  of  these  procedures  on  decision  making  has 
been  less  than  what  their  proponents  hope  for. 
Among  the  reasons  for  this  are  the  inability  of 
many  methods  to  provide  the  information  most 
needed  by  decision  makers  and  insufficient  educa- 
tion of  potential  users.  A  recent  Engineering  Foun- 
dation conference  addressed  social  and  environ- 
mental goals  in  water  management.  This  paper 
summarizes  conclusions  reached  there  regarding 
the  theory,  practice,  and  needs  of  evaluation  pro- 
cedures. One  conclusion  is  that  recent  changes  in 
federal  water  planning  guidelines  are  but  a  prag- 
matic adaptation  to  the  way  planning  actually 
takes  place  and  that  multiobjective  methods  will 
continue  to  play  a  role.  A  recommendation  is  that 
these  planning  procedures  be  adapted  to  the  new 
federal  cost-sharing  rules  and  for  use  in  conflict 
management.  (Author's  abstract) 
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NEW  FEDERALISM  AND  SOCIAL  AND  ENVI- 
RONMENTAL GOALS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 
and  Regional  Planning. 
D.  H.  Moreau. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  1,  p  22-30, 
January  1989.  5  fig,  14  ref. 

Descriptors:  'Governmental  interrelations,  'Plan- 
ning, 'Environmental  policy,  'Social  aspects, 
'Water  management,  Resources  management. 
Economic  aspects,  Economic  efficiency,  Cost  anal- 
ysis, Benefits,  Economic  justification,  Economic 
growth,  Federal  jurisdiction 

The  basic  shift  in  intergovernmental  relationships 
thai  has  occurred  since  1975  has  important  implica- 
tion* for  the  achievement  of  social  and  environ- 


mental goals  that  guide  the  management  of  water 
resources  These  changes,  primarily  in  financial 
responsibilities,  have  both  positive  and  negative 
effects  They  will  tend  to  enhance  the  economic 
efficiency  of  water  projects,  and  those  projects 
will  be  more  consistent  with  the  benefit  principle 
of  financial  equity.  On  the  negative  side,  the  new 
arrangements  provide  less  opportunity  to  revitalize 
economically  depressed  regions  and  to  extend 
services  to  the  urban  poor.  Evidence  suggests  that 
economic  development  tends  to  dominate  environ- 
mental quality  objectives  under  the  more  decen- 
tralized relationships.  Also,  rational-analytic  meth- 
ods are  less  likely  to  be  used  as  the  basis  for 
decisions,  and  the  declining  federal  presence  has 
important  implications  for  the  funding  of  water 
resources  research.  (Author's  abstract) 
W89-08067 


PUBLIC  INVOLVEMENT,  CONFLICT  MAN- 
AGEMENT: MEANS  TO  EQ  AND  SOCIAL  OB- 
JECTIVES, 

Institute  for  Water  Resources  (Army),  Fort  Bel- 
voir,  VA. 
J.  Delli  Priscoli. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  1,  p  31-42, 
January  1989.  2  fig,  40  ref. 

Descriptors:  'Planning,  'Water  management, 
•Public  participation,  'Environmental  quality,  Re- 
sources management,  Social  aspects,  Environmen- 
tal policy. 

Engineers,  scientists,  and  even  some  social  scien- 
tists prefer  to  look  at  water  resources  planning  and 
management  as  primarily  analytical.  However, 
more  and  more  of  the  water  professionals'  analyti- 
cal work  depends  on  people-oriented  techniques 
either  to  relate  their  activities  to  outside  interests 
or  to  build  better  internal  team  relationships.  Fre- 
quently, the  major  problems  that  engineers  and 
scientists  face  are  not  technical.  They  are  problems 
of  reaching  agreement  on  facts,  alternatives,  or 
solutions.  Public  involvement  and  conflict  manage- 
ment techniques  are  keys  to  servicing  such  needs. 
After  briefly  describing  public  involvement  and 
conflict  management  techniques,  seven  observa- 
tions on  why  incorporating  social  and  environmen- 
tal objectives  into  water  resources  planning  and 
management  require  these  process  techniques  are 
presented;  public  planning  and  conflict  manage- 
ment help  to  define  the  relationship  between  envi- 
ronmental quality  and  other  social  values,  clarify 
the  relationships  between  social  values  and  struc- 
tures, help  to  deal  constructively  with  competing 
values,  and  are  keys  to  defining  the  main  dimen- 
sions of  social  acceptability.  (Doria-PTT) 
W89-08068 


EDUCATION-KEY  TO  DEALING  WITH 
SOCIAL  AND  ENVIRONMENTAL  OBJEC- 
TIVES, 

Arizona  Univ.,  Tucson.  Coll.  of  Engineering  and 
Mines. 

E.  T.  Smerdon. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  1,  p  43-47, 
January  1989.  8  ref. 

Descriptors:  'Education,  'Water  management, 
'Planning,  'Environmental  policy,  'Social  aspects, 
Case  studies,  Texas,  Organizations,  Professional  so- 
cieties, Engineering. 

Education  is  viewed  from  the  perspective  of  its 
role  in  providing  understanding  to  guide  action  on 
complex  water  issues  involving  engineering  and 
social  and  environmental  considerations.  A  case 
study  is  presented  on  an  effort  by  the  Texas  Socie- 
ty of  Professional  Engineers  to  promote  education 
in  water  matters  in  public  school  curricula.  Public 
school  water  education  helps  future  generations 
better  understand  the  complexity  of  water  issues. 
The  intent  is  that  school  children  will  carry  the 
important  message  home  to  their  parents.  Regard- 
ing university  programs,  it  is  not  suggested  that 
engineers  should  become  social  and  environmental 
specialists.  No  single  specialist  can  handle  all  water 
issues.  Instead,  the  issues  should  be  presented  in  a 
broad  manner  so  that  the  various  ramifications  arc 


appreciated.  Communication  among  the  diff 
groups  must  be  fostered,  and  we  must  better  a; 
ciate  the  views  of  others.  (Author's  abstract) 
W89-08069 


TECHNOLOGY,  SOCIETY,  AND  WA 
MANAGEMENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Environm 

Engineering  Sciences. 

W.  Viessman. 

Journal  of  Water  Resources  Planning  and  Mai 

ment  (ASCE)  JWRMD5,  Vol.  115,  No.  1,  p  4 

January  1989.  4  ref. 

Descriptors:  'Technology,  'Social  aspects,  *\ 
management,  'Planning,  Social  values,  Reso 
management. 

Social  and  environmental  goals  and  objective 
continually  changing  and  are  often  difficu 
quantify.  Furthermore,  they  encompass  both 
nologic  and  social  dimensions,  the  latter  bein 
most  troublesome.  The  real  challenge  is  th 
finding  the  key  to  unlock  the  constraining 
ences  of  the  myriad  of  institutions  and  socia 
toms  that  must  be  reckoned  with  in  attempti 
manage  this  nation's  water  resources  efficient 
management  mode  that  fits  today's,  not  y 
day's,  problems  is  needed.  And  while  there 
been  some  positive  signs  of  progress  along 
lines,  much  remains  to  be  done.  To  accon 
what  is  needed  will  require  that  we  exercis 
imaginative  and  innovative  talents  to  the  limi 
that  we  break  loose  from  historical  consti 
whatever  their  form,  and  explore  solutions  in 
actual  context.  The  challenge  is  to  exert  teel 
expertise  in  a  manner  compatible  with,  yet 
strained  by,  the  broad  and  ever-changing  in 
tions  of  society.  No  other  approach  can  be  e: 
ed  to  yield  substantial  gains.  (Author's  abs 
W89-08070 


WATER  RESOURCE  MANAGEM 

CHANGING  PERCEPTIONS  OF  RESOI 
OWNERSHIP  IN  THE  UNITED  STATES, 

College  of  New  Rochelle,  NY.  School  of  Ar 

Sciences. 

M.  M.  Holland,  and  J.  Phelps. 

Internationale  Vereinigung  fuer  Theoretisch 

Angewandte  Limnologie.  Verhandli 

IVTLAP,  Vol.  23,  No.  3,  p  1460-1464,  Oc 

1988.  3  tab,  14  ref. 

Descriptors:  'Legislation,  'Interbasin  trai 
•United  States,  'Diversion,  'Ownership  of  I 
•Water  law,  *Water  rights,  Connecticut,  t 
chusetts,  New  York,  Hudson  River,  North  D 
Garrison  Diversion  Project,  Canada,  Interna 
commissions,  Public  participation. 

Historically  there  has  been  a  strong  federal  i 
the  management  of  water  resources  in  the  I 
States.  The  prevailing  attitude  has  been  t 
water  were  needed  in  one  area,  a  donor  area 
a  river)  should  be  identified,  and  a  trans 
water  would  be  made  between  the  two.  Chi 
attitudes  toward  rivers  and  their  use  pro> 
clear  example  of  the  increased  use  of  sci 
information  in  freshwater  management.  Thr 
amples  of  1980s  water  policy  decision,  disi 
here,  reflect  changing  perceptions  of  ret 
ownership.  Recently  the  states  of  Connectic 
Massachusetts  have  enacted  laws  limiting  ir 
sin  transfers  to  use  only  as  a  last  resort.  In  a  s 
case,  the  State  of  New  York  sued  the  Exxo 
poration  to  stop  dumping  of  polluted  watei 
oil  tankers  into  the  Hudson  River  follow 
transporting  of  clean  Hudson  River  wai 
Aruba  for  use  in  refinery  operations.  The 
example  was  the  limitation  by  the  U.S.  Coi 
in  response  to  pressure  from  Canada  and  a  dt 
by  the  International  Joint  Commission,  to  lir 
size  of  the  Garrison  Diversion  Project  ( 
Dakota)  and  to  avoid  potential  pollution  of  a 
dian  watershed  that  was  part  of  the  origina 
These  three  examples  suggest  that  a  com 
public,  along  with  their  chief  elected  officia 
enlightened  legislators,  are  realizing  that 
supplies  are  not  infinite.  Three  steps  are  nee 
lo  further  develop  wise  managemenl  of  Wl 
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,'nited  Stales:  (1)  determine  the  most  efficient 
,if  water  and  the  most  feasible  means  of  aug- 
ing  supplies;  (2)  increase  environmental  edu- 
ii  and  training  in  ecological  economics;  and 
lprove  communication  between  scientists  and 
important  groups  of  nonscientists  as  elected 
als,  the  news  media,  personnel  of  regulatory 
:ies,  economists,  and  the  general  public. 
hester-PTT) 
08205 


;\GEMENT  OF  WATER  QUALITY  IN 
FACE  WATERS  OF  THE  NETHERLANDS, 

ologisch  Inst.,  Nieuwersluis  (Netherlands). 

rma. 

nationale  Vereinigung  fuer  Theoretische  und 

wandte  Limnologie.  Verhandlungen 

JlP,  Vol.  23,  No.  3,  p  1465-1470,  October 

2  fig,  1 1  ref. 

riptors:  'Netherlands,  'Surface  Waters  Act, 
er  pollution  prevention,  'Water  pollution 
ol,  Ecology,  Terminology,  Water  pollution 
es.  Monitoring,  Bioindicators. 

nature  of  water  management  problems  in  the 
eilands  is  influenced  largely  by  geographical 
on.  the  low-lying  western  and  northern  Holo- 

part  of  the  country,  which  is  below  mean  sea 

and  by  a  relatively  high  eastern  and  southern 
ocenic  area.  Rules  to  combat  pollution  of 
:e  waters  of  the  Netherlands  were  formulated 
r  the  Surface  Waters  Act  in  1970.  Five-year 

have  been  used  since  1975.  The  first  program 
-79)  emphasized  reduction  in  discharges  as  an 
dilution  strategy;  it  was  a  direct  emission 
»ch.  The  second  program  (1980-84)  recog- 

the  surface  waters  as  aquatic  ecosystems  and 
;nized  that  proper  ecological  functioning  was 
sary  for  human  purposes.  The  water  manage- 

program  added  an  ecological  water  quality 
»ch  to  the  direct  emission  approach.  In  the 

program  (1985-89),  the  ecological  approach 
seen  continued  and  elaborated.  The  Third 
r  Action  Programme  focuses  attention  on  the 
at"  nonpoint  sources  of  pollution.  These  have 
ne  more  important  relatively  as  the  emissions 

point  sources  has  declined,  and  the  load  on 
ic  ecosystems  of  some  substances  (S02,  Pb, 
:tc.)  has  increased  in  absolute  terms  due  to 
oint  sources.  The  change  in  environmental 
y  from  combatting  pollution  to  managing  eco- 
ms  is  accompanied  by  scientific  and  technical 
ulties.  A  serious,  but  underestimated,  problem 
:  variety  of  interpretations  given  to  different 
nology  (e.g.,  the  word  'ecology').  The  practi- 
1y  of  ecological  variables  in  general  must  be 
ted  for  at  least  four  criteria:  (1)  the  extent  to 
h  the  ecosystem  is  described  by  the  param- 

used;  (2)  the  temporal  and  spatial  variations; 
tie  extent  to  which  the  observed  variable  is 
ollable,  especially  when  used  for  setting 
ards;  and  (4)  the  technical  and  financial  con- 
its.  (Rochester-PTT) 
•08206 


LOGICAL  STANDARDS  TO  BE  USED  FOR 
ASSESSMENT    OF    HYDRO-ENVIRON- 
<TAL  WATER  QUALITY, 

Jrimary  bibliographic  entry  see  Field  5A. 
■08207 


OR  OBSTACLES  TO  WATER  QUALITY 
*AGEMENT:  PART  1.  HYDROSCHIZO- 
ENIA, 

:ht  Rijksuniversiteit  (Netherlands).   Dept.  of 

?raphy. 

J.  Schouten,  M.  C.  Rang,  and  C.  E.  Kleijn. 

nationale  Vereinigung  fuer  Theoretische  und 

swandte  Limnologie.  Verhandlungen 

LAP.  Vol    23,  No.  3,  p  1476-1481,  October 

■  3  tab. 

riptors:  'Netherlands,  'Management  plan- 
'Governmental  interrelations,  'Groundwater 
ition.  Nitrates,  Agricultural  runoff,  Industrial 
«,  Spoil  banks,  Catchment  areas,  South  Lim- 


>e  Netherlands  the  management  of  water  re- 
:es  is  divided  over  several  institutions  working 


at  the  national,  regional,  and  local  levels.  Surface- 
and  groundwater  issues  are  treated  completely  sep- 
arately, resulting  in  'hydro-schizophrenia.'  The 
problem  of  diffuse  inputs  of  pollutants  in  small 
spring-fed  streams  in  South  Limburg  is  considered 
as  an  example  of  the  problems  with  this  organiza- 
tion approach.  At  the  national  level,  three  minis- 
tries share  various  aspects  of  responsibility  for 
water  quality  management.  The  provincial  govern- 
ment is  responsible  for  water  and  soil  management 
within  the  framework  of  the  national  legislation. 
Despite  new  national  legislation,  it  is  still  very  hard 
to  introduce  realistic  legislation  to  protect  soil  and 
groundwater  quality  at  the  regional  and  local  level 
because  at  this  level  short-term  economic  and  po- 
litical constraints  are  most  strongly  felt.  Since  the 
1970s  the  nitrate  concentrations  have  been  rising 
steadily  in  all  small  streams  in  South  Limburg.  In 
general,  the  total  flux  of  pollutants  to  soil  and 
groundwater  from  waste  disposal  sites  is  much 
smaller  than  the  total  flux  of  pollutants  from  dif- 
fuse sources.  The  effects  on  groundwater  from 
waste  sites  can  be  serious  if  they  are  close  to 
groundwater  sources.  Contamination  of  natural 
springs  and  spring-fed  streams  has  occurred  from 
three  studied  disposal  sites:  an  industrial  waste 
dump  for  a  chemical  plant,  an  excavation  used  as  a 
dump  for  domestic  and  industrial  wastes,  and  col- 
liery spoil-heap.  The  tunnel  vision  of  various  gov- 
ernmental and  public  bodies,  each  responsible  for  a 
small  part  of  the  hydrologic  cycle  in  a  small  geo- 
graphic area,  hampers  adequate  protection  of 
aquatic  systems.  Integrated  water  quality  manage- 
ment realized  at  the  catchment  level  by  a  single 
organization  is  recommended.  (See  also  W89- 
08209)  (Rochester-PTT) 
W89-08208 


MAJOR  OBSTACLES  TO  WATER  QUALITY 
MANAGEMENT:   PART   2.   HYDRO-INERTIA, 

Limburg  Dept.  of  Works,  Maastricht  (Nether- 
lands). 

M.  C.  Rang,  and  C.  J.  J.  Schouten. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1482-1487,  October 
1988.  3  fig,  3  tab,  4  ref. 

Descriptors:  'Netherlands,  'Delayed  effects, 
'Heavy  metals,  'Groundwater  pollution,  Nitrates, 
Agricultural  runoff,  Industrial  wastes,  Spoil  banks, 
South  Limburg,  Meuse  River,  Geul  River,  Acid 
rain,  Flood  plains,  Leaching,  Policy  making,  En- 
forcement. 

A  major  obstacle  in  water  quality  is  'hydro-inertia,' 
the  tendency  of  water  bodies  to  respond  slowly  to 
certain  environmental  changes  whether  for  better 
or  worse.  Two  examples  of  hydro-inertia  in  the 
South  Limburg  (the  Netherlands)  area  are  de- 
scribed. Close  to  the  confluence  of  the  Meuse  and 
Geul  Rivers,  an  infilled  channel  of  the  Meuse  is  cut 
off  by  the  Geul.  The  deposits  in  this  channel 
consist  of  more  than  3.5  m  of  stratified  colliery 
spoil,  mixed  with  loam  and  sand.  During  the  past  3 
yr,  approximately  1500  tons  of  the  fossil  channel 
deposits  have  eroded,  resulting  in  the  input  of  over 
4500  kg  Zn,  1000  kg  Pb,  120  kg  Cu,  and  18  kg  Cd 
in  the  Meuse  system.  The  concentrations  of  heavy 
metals  in  flood  sediments  of  the  Geul  is  very  high; 
the  only  source  of  this  pollution  is  the  older  con- 
taminated sediments  in  the  floodplain.  Because  it  is 
impossible  to  clean  up  the  contaminated  floodplain 
sediments,  they  will  influence  the  quality  of  the 
water  for  years  to  come.  As  a  result  of  postwar 
intensification  of  agriculture,  nitrate  leaching  to 
the  groundwater  has  increased  considerably  in 
South  Limburg.  The  application  of  nitrogenous 
fertilizers  has  reached  540  kg  N/ha.  The  input  of 
nitrogen  oxides  and  ammonia  from  atmospheric 
deposition  also  has  increased.  Even  if  strong  meas- 
ures were  taken  to  prevent  nitrate  leaching  to 
groundwater,  the  nitrate  concentrations  in  springs 
would  continue  to  rise  for  some  time.  Thus,  nitrate 
in  spring  water  would  continue  to  increase  for  50 
yr  even  if  nitrate  leaching  were  restricted  to  40  kg 
N/ha  of  arable  land  and  30  kg  N/ha  of  grassland. 
The  slow  response  of  surface  water  quality  to 
changes  in  diffuse  inputs  may  diminish  eventually 
the  willingness  of  policy  makers  to  enforce  the 
measures  necessary  to  reduce  this  source  of  pollu- 
tion. (See  also  W89-08208)  (Rochester-PTT) 


W89-08209 


WATER      RESOURCE      MANAGEMENT      IN 
SWEDEN, 

National  Swedish  Environment  Protection  Board, 

Solna.  Research  Dept. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-08213 


6F.  Nonstructural  Alternatives 


NONTRADITIONAL     METHODOLOGY     FOR 
FLOOD  STAGE-DAMAGE  CALCULATIONS, 

Oak  Ridge  National  Lab.,  TN.  Energy  Div. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-07557 


6G.  Ecologic  Impact  Of 
Water  Development 


BENTHIC  INVERTEBRATE  POPULATION 
CHARACTERISTICS  AS  AFFECTED  BY 
WATER  QUALITY  IN  COAL-BEARING  RE- 
GIONS OF  TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-06995 


ONCE  A  RIVER:  BIRD  LIFE  AND  HABITAT 
CHANGES  ON  THE  MIDDLE  GILA, 

San  Diego  Natural  History  Museum,  CA. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-07158 


WATER  IN  THE  HISPANIC  SOUTHWEST:  A 
SOCIAL  AND  LEGAL  HISTORY,  1550-1850, 

Arizona    Univ.,    Tucson.    Latin    American    Area 

Center. 

M.  C.  Meyer. 

The  University  of  Arizona  Press,  Tucson.   1984. 

189p. 

Descriptors:  'Water  resources  development, 
'Social  aspects,  'Arid  lands,  'Legal  aspects,  Water 
rights,  Water  law,  Riparian  rights,  Precipitation, 
Arid-zone  hydrology,  History. 

The  scarcity  of  water  in  the  southwest  had  already 
determined  the  lifeways  of  indigenous  peoples  by 
the  time  Spaniards  arrived  upon  the  scene.  Aridity 
influenced  the  location  of  population  centers,  pre- 
cipitated clashes  among  ethnic  and  social  groups, 
determined  the  growth  of  agriculture  and  industry, 
and  affected  the  form  of  governmental  institutions. 
Water  was  more  important  than  land  in  the  Span- 
ish-Indian power  struggle.  This  book-length  study 
of  water  in  the  Hispanic  southwest  first  considers 
the  social  implications  of  water  scarcity  and  then 
describes  the  role  of  law  in  adjudicating  water 
disputes.  Problems  involving  both  the  legal  rela- 
tionship of  land  to  water  and  the  acquisition  of 
water  rights  are  traced  from  Spanish  colonial  times 
through  the  Mexican  era.  Significant  to  the  work  is 
the  determination  of  wet  and  dry  years  through 
archival  research  supplemented  by  dendrochrono- 
logy, as  the  latter  not  only  fills  gaps  in  their 
historical  record  but  also  serves  to  confirm  and 
occasionally  refute  the  reports  of  individuals. 
(Lantz-PTT) 
W89-07159 


MAGNIFICENT  EXPERIMENT:  BUILDING 
THE  SALT  RIVER  RECLAMATION  PROJECT, 
1890-1917, 

Salt  River  Project,  Phoenix,  AZ.  Dept.  of  Strate- 
gic Planning. 

For  primary  bibliographic  entry  see  Field  4A. 
W  89-07 160 


RIVER  NO  MORE:  THE  COLORADO  RIVER 
AND  THE  WEST, 

P.  L.  Fradkin. 
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Z 

X, 

* 

x. 
(J 

i". 
x. 


The  University  of  Arizona  Press,  Tucson.  1981. 
360p. 

Descriptors:  *Water  resources  development,  'En- 
vironmental impact,  "Colorado  River,  "Social  as- 
pects, Rivers,   History,  Grand  Canyon,   Arizona. 

The  issues  of  the  Colorado  River  are  set  forward 
in  this  book,  along  with  the  problems,  and  a  few 
thoughts  about  the  continued  availability  of  Colo- 
rado River  water  and  the  viability  of  the  West-all 
the  time  emphasizing  the  politics  of  natural  re- 
sources. To  the  author,  the  river,  in  its  present 
state,  is  considered  to  be  primarily  a  product  of  the 
political  process,  whether  conducted  in  Salt  Lake 
City  or  Washington,  DC,  rather  than  a  natural 
phenomenon.  The  policies  and  laws  that  determine 
where  water  goes  mean  life  itself  in  this  dry 
region--not  only  life  but  death,  as  the  river  has 
been  depleted  to  serve  the  lands  and  people  sur- 
rounding it.  Chapters  cover  the  full  length  of  the 
river,  and  are  titled:  (1)  Watershed:  a  Separate 
Totality;  (2)  Beginnings:  Four  Streams  in  Search  of 
a  River;  (3)  High  Country:  Of  Cows  and  Coal;  (4) 
Separate  Nations:  Of  Mormons  and  Indians;  (5) 
Canyon  Country:  The  Ultimate  Ditch;  (6)  Deserts: 
The  Politics  of  Water;  and  (7)  Ends:  Death  tn  the 
Desert.  (Lantz-PTT) 
W89-07161 


WATER  AND  POVERTY  IN  THE  SOUTH- 
WEST, 

John  Muir  Inst,  for  Environmental  Studies,  Inc., 

Napa,  CA. 

F.  L.  Brown,  and  H.  M.  Ingram. 

The  University  of  Arizona  Press,  Tucson.  1987. 

226p. 

Descriptors:  "Poverty,  "Water  resources  develop- 
ment, "Rural  areas,  "Social  aspects,  Water  law, 
Arizona,  New  Mexico,  Colorado,  Economic  as- 
pects, Legal  aspects. 

This  book  documents,  within  the  context  of  rapid- 
ly changing  water  politics  in  the  western  United 
States,  the  crucial  importance  of  water  to  the  rural 
poor-examining  specifically  the  Tohono  O'odham 
Indians  of  southern  Arizona  and  rural  Hispanic 
communities  of  northern  New  Mexico  and  south- 
ern Colorado-to  offer  a  new  perspective  on  the 
challenges  and  opportunities  these  groups  face  in 
the  coming  decades.  The  work  addresses  issues  of 
rural  poverty,  cultural  integration,  and  resources 
development  for  those  interested  in  natural  re- 
source policy  and  water  law.  (Lantz-PTT) 
W89-07164 


WETLAND  PRESERVATION  AND  RESTORA- 
TION: CHANGING  FEDERAL  PRIORITIES, 

Environmental  Defense  Fund,  New  York. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-07424 


NATIONAL  WILDLIFE  FEDERATION  V. 
FERC  AND  WASHINGTON  STATE  DEPART- 
MENT OF  FISHERIES  V.  FERC:  FEDERAL 
ENERGY  REGULATORY  COMMISSION  IG- 
NORES NINTH  CIRCUIT  REBUKE  ON  HY- 
DROPOWER  PERMITTING, 
For  primary  bibliographic  entry  see  Field  6E. 
W89-07434 


SEWAGE  AND  A  CITY  BY  THE  SEA:  HONG 
KONG -A  CASE  IN  POINT, 

Hong  Kong  Environmental  Protection  Dept. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-07461 


COLD-SHOCK  RESISTANCE  TO  LARGE- 
MOUTH  BASS,  BLUEGILL,  AND  CHANNEL 
CATFISH, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

E,  W   Wilde. 

Water  Resource  Bulletin  WARBAQ.  Vol.  24,  No. 

6,  p  1179-1184,  December  1988.  5  fig,  3  tab,  17  ref. 

DOE  Contract  No  DE-AC09-76SR0O0O1 . 


Descriptors:  "Bass,  "Blucgill,  "Catfish,  'Tempera- 
ture effects,  "Cooling  water,  "Environmental  ef- 
fects, Water  temperature,  Nuclear  powerplunts, 
Ecological   effects,    Mortality,    Fish   conservation. 

Juvenile  specimens  of  largemouth  bass,  bluegill, 
and  channel  catfish  were  tested  to  determine  their 
ability  to  withstand  abrupt  temperature  decreases 
simulating  the  environmental  impact  from  a  sudden 
shutdown  of  a  nuclear  reactor  during  the  winter. 
Temperature  reductions  were  administered  over  2- 
hour  and  24-hour  periods  to  assess  the  importance 
of  the  rate  of  temperature  change  and  hence  the 
mitigative  value  of  having  a  holding  pond  with  a 
one-day  retention  time  between  the  proposed  cool- 
ing tower  discharge  and  the  receiving  stream. 
Temperature  decreases  administered  over  a  2-hour 
period  resulted  in  much  greater  mortality  than 
decreases  of  the  same  magnitude  administered  over 
a  24-hour  period.  Thus,  the  value  of  a  pond  for 
mitigation  from  cold  shock  was  substantiated.  Re- 
sults also  indicated  that  adherence  to  the  EPA 
temperature  criteria  for  freshwater  fish  should  pro- 
vide adequate  protection  from  cold  shock.  (Au- 
thor's abstract) 
W89-07547 


DISTRIBUTION  OF  FRESHWATER  SNAILS 
IN  IRRIGATION  SCHEMES  IN  THE  SUDAN, 

Danish  Bilharziasis  Lab.,  Charlottenlund. 

H.  Madsen,  A.  A.  Daffalla,  K.  O.  Karoum,  and  F. 

Frandsen. 

Journal  of  Applied  Ecology  JAPEAI,  Vol.  25,  No. 

3  ,  p  853-866,  December  1988.  3  fig,  6  tab,  33  ref. 

Danish  Research  Council  Grant  104.Dan.8/1099. 

Descriptors:  "Irrigation  programs,  "Distribution 
patterns,  "Schistosomes,  "Bilharziasis,  "Snails, 
"Sudan,  "Aquatic  animals,  Population  density, 
Species  diversity,  Ecosystems,  Mollusks,  Aquatic 
plants,  Irrigation  ditches,  Parasites,  Parisitism, 
Aquatic  habitats. 

The  distribution  of  aquatic  macrophytes  and  mol- 
luscan  intermediate  hosts  of  schistosomes  are  in- 
vestigated in  the  following  irrigation  systems  in  the 
Sudan:  the  Gezira-Managil  Agricultural  Scheme 
(GMAS),  the  Rahad  Agricultural  Scheme  (RAS) 
and  the  New  Haifa  Agricultural  Scheme  (NHAS). 
Hypotheses  are  formulated  to  account  for  the  dis- 
tribution observed  and  to  evaluate  the  possibility 
that  snail  hosts  of  schistosomiasis  may  be  excluded 
by  other  competitor  snail  species.  The  most  snail 
species  were  recorded  from  GMAS,  where  Biom- 
phalaria  pfeifferi  (Krauss)  and  Bulinus  truncatus 
(Audouin)  were  very  abundant  and  equally  fre- 
quent. In  RAS,  B.  pfeifferi  was  less  common  than 
B.  truncatus;  the  opposite  was  found  in  NHAS. 
Density  of  the  intermediate  hosts  and  of  sub- 
merged plants  was  high,  particularly  in  the  termi- 
nal section  of  minor  canals.  Chemical  and  physical 
characteristics  of  the  water  showed  remarkable 
variation  among  sites,  which  was  related  to  the 
composition  and  density  of  the  aquatic  vegetation. 
In  GMAS,  positive  and  negative  associations  be- 
tween snail  and  plant  species  were  found.  Contin- 
gency tests  revealed  no  significant  negative  corre- 
lations between  pairs  of  snail  species.  On  the  con- 
trary, a  number  of  positive  correlations  was  found. 
In  GMAS,  B.  pfeifferi  was  positively  correlated 
with  B.  truncatus,  Lymnaea  natalensis  Krauss,  Cle- 
opatra bulimoides  (Oliver)  and  Lanistes  carinatus 
(Olivier).  In  RAS,  Melanoides  tuberculata  (Muller) 
was  positively  correlated  with  B.  pfeifferi.  (Au- 
thor's abstract) 
W89-07601 


;,iors:  "Channeling,  "Missour 
h(e    habitats,    Channel    morphology,    Hood 
management,    Vegetation,    Ecosystei 

mental  protection,  Water  resources  develop 
Environmental  effects,  Wildlife  conserv 
Land  reclamation. 

Channelization  of  the  Missouri  River  from 
City,  Iowa,  to  the  mouth  at  St.  Louis  di 
eliminated  192,071  hectares  (474,600  acn 
aquatic  and  terrestrial  habitat  from  the  activ 
sion  zone;  agricultural  and  urban  encroacl 
has  affected  an  additional  728,460  hectare 
million  acres).  The  Water  Resources  and  De 
ment  Act  of  1986  authorized  a  mitigation  pa 
which  would  result  in  the  acquisition  of 
hectares  (29.900  acres)  of  habitat;  this  miti 
would  replace  only  6.3%  of  lost  habitat.  De 
ment  of  this  land  should  proceed  in  a  o 
consistent  with  the  view  that  the  river  is  ane 
tern.  The  system  approach  suggests  that:  (1 
cessful  mitigation  is  related  to  the  extent  to 
natural  channel  and  fioodplain  morpholog 
vegetative  cover  are  replaced;  (2)  mitigatioi 
be  an  ongoing  program  which  recognize! 
beyond  that  which  has  been  already  identify 
a  Trust  Fund  is  an  appropriate  instrument  t 
vide  for  the  allocation  of  funds  for  ret 
projects;  and  (4)  system  users  should  help  i 
for  fish  and  wildlife  recovery  plans.  (Autho 
stract) 
W89-07976 


WAYS  TO  MAKE  FOREST  FELLING  AND 
CLEANING  PROFITABLE  WHEN  CREATING 
RESERVOIRS, 

For  primary  bibliographic  entry  see  Field  8A 
W89-07909 


MISSOURI  RIVER  MITIGATION:  A  SYSTEM 
APPROACH, 

Nebraska  Game  and  Parks  Commission,  Norfolk, 
L.  W.  Hesse,  G,  R   Cfmlfin,  and  J    Brabander. 
Fisheries,  Vol.  14,  No.  1.  p  11-15,  January-Febru- 
ary 1989.  1  tab,  21  lef. 


WEEDS'  SEED  TRANSPORTED  BY  THE 
CATION  WATER.  IV.  CONTAMIW 
WITH  WEEDS  ALONG  AN  IRRIG* 
CANAL,  (SEMILLAS  DE  MALEZAS  1 
SPORTADAS  POR  EL  R1EGO.  IV.  d 
MINACION  DE  SEMILLAS  DE  MALE 
LO  LARGO  DE  UN  CANAL  DE  RIEGO), 
Instituto  de  Investigaciones  Agropecuaria! 
tiago  (Chile). 

E.  Raul  Ferreyra,  T.  Juan  Tosso,  and  S.  Leo 
Munoz. 

Agricultura  Tecnica  (Chile)  AGTCA9,  V 
No.  3,  p  268-272,  July-September  1988.  3  fig 
10  ref.  English  summary. 

Descriptors.  "Weeds,  "Irrigation  effects,  ' 
tion  canals,  Weed  control,  Brush  control. 

During  the  season  1982/1983,  a  study  wt 
ducted  in  order  to  quantify  the  weed  seed; 
ported  by  the  water  of  an  irrigation  canal 
Samples  were  taken  every  15  days,  in  five  d 
points  along  the  system,  in  the  Santiago 
Results  indicated  that  the  irrigation  water  c 
large  amount  of  weed  seeds,  that  varies  aa 
to  the  sampling  period  and  place  of  samplii 
number  of  seeds  found  varied  from  147  to 
1.000  cu  m,  as  the  distance  from  the  intakf 
canal  at  the  river  increased,  the  amount  c 
seeds  in  the  irrigation  water  was  higher.  A 
larger  amount  was  measured  between  Janu 
March.  With  the  data  obtained,  it  was  es 
that  the  irrigation  water  deposits  about 
weed  seeds  on  a  hectare  of  deciduous  orch 
about  40,000  on  one  hectare  seeded  with 
crop.  (Author's  abstract) 
W 89-0797 8 

ICHTHYOPLANKTON  ENTRAINMENT 

Central    Electricity    Generating    Board, 

(England).  Marine  Biological  Unit 

C.  H.  Dempsey. 

Journal  of  Fish  Biology  JFIBA9.  Vol.  33 

A,  p  93-102,  1988.  6  fig,  3  tab,  13  ref. 

Descriptors:  "Fish,  "Fish  eggs,  "Entri 
"Plankton,  "Powerplants,  Growth  stages, 
growth  stage,  Fish  populations,  Sampling, 
ty.  Cooling  water. 

A  12-month  study  was  carried  out  to  quai 
numbers  of  fish  eggs  and  larvae  taken  into 
Power  Station  on  Southampton  Water.  1 
species  of  fish  and  the  eggs  of  four  speci 
identified.  Estimates  are  given  of  the  tola 
entrainment  in  immediate  numbers  an 
equivalents.  Findings  of  previous  studies 
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■owing  a  diurnal  effect  and  that  a  degree 
dance  entrainmenl  by  larvae  is  possible.  It  is 
led  that  entrainmenl  of  early  life  stages  by 
i  Power  Station  does  not  significantly  ad- 
affect  local  fish  populations.  (Author's  ab- 


IMPINGEMENT  AT  ESTUARINE 
R  STATIONS  AM)  ITS  SIGNIFICANCE 
iMMEKCIAL  FISHING, 

I    Electricity    Generating    Board,    Fawley 

nd).  Marine  Biological  Unit. 

H.  Turnpenny. 

I  of  Fish  Biology  JF1BA9,  Vol.  33,  Suppl. 

13-110,  1988.  1  fig,  5  tab,  14  ref. 

jtors:  "Entrainment,  'Estuaries,  "Power- 
♦Commercial  fishing,  *Fishing,  Cooling 
Mortality,   Juvenile   growth   stage,    Adult 

i  stage,   Cod,   Whiting,   Herring,   Survival. 

straction  of  cooling  water  at  power  stations 
i  tidal  waters  inevitably  leads  to  mortalities 
e  fish  which  are  drawn  with  the  cooling 
supply  and  become  impinged  on  the  intake 
j  These  fish  are  predominantly  0-group  or 
)  juveniles  which,  owing  to  their  small  size, 
ible  to  resist  intake  currents.  Commercial 
len  often  object  to  the  fact  that  juvenile  fish 
ed  in  this  way.  Their  concern  stems  from 
t  that,  in  order  to  protect  stocks,  commer- 
liing  is  restricted  to  fish  which  are  above  a 
ry  minimum  landing  size,  whereas  the  ma- 
>f  fish  killed  by  impingement  are  below  this 
his  paper  considers  the  significance  of  im- 
icnt  mortalities  at  estuarine  sites  in  Britain 
commercially  important  species:  cod,  Gadus 
i,  whiting,  Merlangius  merlangus,  plaice, 
lectes  platessa,  dab,  Limanda  limanda,  sole, 
solea,  and  herring,  Clupea  harengus.  Life 
ire  used  to  establish  expected  survival  tra- 
ss for  each  species  and  to  compute  repro- 
:  potential.  Each  fish  killed  on  intake  screens 
considered  in  terms  of  the  fraction  of  the 
uctive  potential  of  a  single  adult  at  maturity, 
ascribed  an  'adult  equivalent'  value.  Total 
i  of  mixed  juveniles  and  adults  are  then 
ed  as  'adult  equivalent'  values.  The  results 
n  compared  with  commercial  landings  data 
is  shown  that  catches  by  power  stations  are 
in  comparison  with  commercial  landings, 
ir's  abstract) 
8098 


!W  OF  INFORMATION  RELATING  TO 
PASSAGE  THROUGH  TURBINES:  IM- 
XIONS  TO  TIDAL  POWER  SCHEMES, 

1    Electricity    Generating    Board,    Fawley 

nd)  Marine  Biological  Unit. 

>avies. 

1  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 

11-126,  1988.  2  fig,  2  tab,  76  ref. 

ptors:  'Fish  passages,  "Turbines,  "Entrain- 
"Fish,  Reviews,  Adult  growth  stage,  Juve- 
rowth  stage,  Hydroelectric  plants,  Tides, 
pressure,  Turbulent  flow,  Shear,  Mortality, 
:havior. 

and  laboratory  studies  on  the  passage  of 
md  juvenile  fish  through  hydroelectric  tur- 
ire  reviewed,  with  special  emphasis  on  tidal 
s  in  operation.  Although  the  types  of  injury 
fish  incur  and  their  frequency  are  well  doc- 
id,  little  appears  to  be  known  about  the 
C  hydraulic  conditions  within  the  turbine 
ire  which  actually  cause  the  injury,  despite 
U  thai  the  four  main  causes  of  fish  loss 
t  changes  in  pressure,  water  turbulence, 
'g  currents,   and   mechanical   contact    with 

blades)  have  been  identified.  Factors  caus- 
al mortality  fall  into  two  main  categories:  (1) 

ic  conditions  of  pressure  change,  cavita- 
>hearing,  and  turbulence,  producing  direct, 
'eristic  injuries;  (2)  conditions  influencing 
enhood  of  actual  fish  collision  with  turbine 
wnts    These  factors  can   be  enhanced   or 

I  by  alterations  in  turbine  operation  and, 
ly.  design.  The  significance  of  fish  behavior 
°'0gy  with  respect  to  prediction  of  numbers 


of  fish  passing  through  installations,  plus  criteria 
which  govern  actual  mortality  rates,  have  yet  to  be 
elucidated.  (Author's  abstract) 
W89-08099 


COMPARATIVE  ANALYSIS  OF  THE  EFFECT 
OF  A  POWER  STATION  AND  OF  SMALL- 
MESH  FISHERIES  ON  THE  JUVENILE  POPU- 
LATIONS OF  SMELT  AND  FLOUNDER  IN 
THE  LOIRE  ESTUARY:  PRESENTATION  OF 
METHODS, 

Nantes  Univ.  (France).  Lab.  de  Biologie  Marine. 
J.  P.  Robin. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 
A,  p  243-244,  1988.  3  ref. 

Descriptors:  *Powerplants,  "Fisheries,  "Fish  popu- 
lations, "Water  pollution  effects,  "Flounders, 
"Smelt,  "Loire  Estuary,  Juvenile  growth  stage, 
Estuaries,  Fishing,  Regression  analysis. 

The  impact  of  the  Cordemais  power  station  on  fish 
in  the  Loire  estuary  (northern  Bay  of  Biscay)  is 
being  studied,  centering  on  young  smelt  and  floun- 
der, which  dominate  the  fish  community  there. 
The  aim  of  the  study  is  to  estimate  the  overall 
impact  of  the  power  station  on  the  first-year 
cohort  of  fishes  and  to  compare  it  to  the  by-catch 
of  the  two  fisheries  using  small-mesh  gear  and 
catching  juvenile  fish.  Flounder  larvae  were 
caught  mainly  in  the  central  area,  where  off-season 
observations  have  shown  that  smelt  larvae  do  not 
arrive  until  the  end  of  April.  A  sampling  device 
was  built  to  collect  fish  taken  in  by  the  pumps  at 
the  power  station.  In  spring  1987,  samplings  were 
carried  out  over  24-hr  cycles  with  the  two  sam- 
pling systems.  A  preliminary  analysis  of  the  data 
underlines  the  importance  of  short-term  variability 
in  the  catches.  Multiple  regression  was  used  to 
seek  relationships  between  the  observed  numbers 
of  fish  and  environmental  factors.  Time  of  day 
does  not  seem  to  influence  the  results,  whereas 
parameters  related  to  the  tidal  cycle  contribute 
significantly  to  the  fit.  Though  a  diel  cycle  of 
activity  has  been  described  for  flounder  larvae,  it 
seems  that  variability  in  the  catch  should  be  esti- 
mated using  a  12-h  series  of  observations.  (Doria- 
PTT) 
W89-08104 


PREDICTION  OF  THE  EFFECTS  OF  RE- 
DUCED RIVER  DISCHARGE  ON  THE  ESTU- 
ARIES OF  THE  SOUTHEASTERN  CAPE 
PROVINCE,  SOUTH  AFRICA, 

Port    Elizabeth    Univ.    (South    Africa).    Inst,    for 

Coastal  Research. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-08139 


LAKE  MICHIGAN  DIVERSION  AND  ILLI- 
NOIS WATERWAY, 

Illinois  State  Water  Survey  Div.,  Champaign.  Sur- 
face Water  Section. 
N.  G.  Bhowmik. 

Journal  of  Waterway,  Port,  Coastal,  and  Ocean 
Engineering  JWPED5,  Vol.  115,  No.  2,  p  252-268, 
March  1989.  6  fig,  23  ref. 

Descriptors:  "Interbasin  transfers,  "Illinois,  "Lake 
Michigan,  "Diversion,  "Channel  scour,  "Sedimen- 
tation, Hydrological  regime,  Flow  control,  Flood 
discharge,  Flood  spreading,  Flood  flow,  Flood 
damage,  Groundwater  level,  Algal  bloom,  Aquatic 
environment,  Vegetation  effects,  Costs,  Hydrologi- 
cal regime,  Bank  erosion. 

In  the  early  1980s,  a  number  of  research  projects 
were  conducted  to  evaluate  the  potential  impact 
on  the  Illinois  Waterway  of  proposed  increased 
diversions  from  the  currently  authorized  rate  of 
3,200  cfs  (90.6  cu  m/s)  to  6,000  cfs  (186.9  cu  m/s) 
and  10,000  cfs  (283  cu  m/s).  Some  of  this  research 
is  summarized.  The  following  effects  of  diversion 
are  identified:  (a)  increased  scour  and  deposition  of 
sediment  in  the  upper  reaches  of  the  waterway:  (b) 
a  probable  increase  in  backwater  sedimentation 
rates;  (c)  no  significant  changes  in  sediment  trans- 
port in  the  lower  reaches  except  those  associated 
with  naturally  increased  inflow  (however,  the  ef- 
fects on  resuspension,  scouring,  and  deposition  of 


sediments  in  the  lower  reaches  are  not  known);  (d) 
no  significant  increase  in  bank  erosion  rates  except 
within  the  constricted  reaches;  (e)  increased  flood 
damage  in  the  Alton  pool  compared  to  the  upper 
reaches;  (f)  an  increase  in  groundwater  levels  near 
the  Illinois  Waterway,  making  higher  drawdown 
available  for  pumping;  (g)  increased  pumpage  costs 
for  the  drainage  districts,  ranging  from  2-50%  or 
more;  (h)  improvement  in  water  quality  in  the 
upper  reaches  but  no  significant  alteration  of  the 
osmotic  balances;  and  (i)  adverse  effects  on  vegeta- 
tion, including  bottomland  species  of  trees,  on 
some  species  of  invertebrates,  on  feeding  grounds 
of  migratory  individuals,  and  on  algal  blooms  (be- 
cause of  the  availability  of  clear  water).  (Author's 
abstract) 
W89-08149 


RESULTS  OF  LONG-TERM  ZOOPLANKTON 
INVESTIGATIONS  IN  THE  RIVER  DANUBE, 
HUNGARY, 

Magyar  Tudomanyos  Akademia,  Budapest.  Station 

for  Danube  Research. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08183 


IMPACT  OF  FINE  SILT  ON  EPILITHIC  PERI- 
PHYTON,  AND  POSSIBLE  INTERACTIONS 
BETWEEN  PERIPHYTON  AND  INVERTE- 
BRATE CONSUMERS, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

A.  A.  Graham. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1437-1440,  October 

1988.  1  tab,  16  ref. 

Descriptors:  "Dam  effects,  "Periphyton,  "New 
Zealand,  "Regulated  flow,  "Turbidity,  Hydroelec- 
tric plants,  Silt,  Lower  Waitaki  River,  Hakatara- 
mea  River,  Phosphorus,  Nitrogen,  Nutrients, 
Standing  crops,  Seasonal  distribution,  Photosyn- 
thesis, Comparison  studies,  Ecology,  Limnology. 

Macrophytic  vegetation  is  sparse  in  the  Lower 
Waitaki  River  (New  Zealand).  Silt  was  suspected 
of  preventing  growth  of  periphyton  in  the  Waitaki 
River,  so  periphyton  from  the  Hakataramea  River, 
a  clear-water  tributary  of  the  Waitaki,  was  exam- 
ined for  comparison.  The  discharge  of  the  Lower 
Waitaki  River  is  regulated  by  a  hydroelectric 
project,  and  varies  daily.  Turbidity,  commonly  be- 
tween 1-10  NTU,  and  silt  concentrations  of  1  mg/1, 
give  Waitaki  water  a  characteristic  cloudiness, 
whereas  the  Hakataramea  has  turbidity  of  about 
0.5  NTU  and  suspended  solids  concentration  of  1 
mg/1.  Concentrations  of  P  and  N  in  both  streams 
are  generally  low  (mean  total  P  9.6  and  7.6  micro- 
gram/1, respectively,  and  mean  total  N  54  and  89 
microgram/1).  Mean  conductivity  is  5.8  mS/m  in 
the  Waitaki  and  7.8  mS/m  in  the  Hakataramea. 
Standing  crop  dry  weight  and  organic  weight  (loss 
on  ignition)  were  determined  for  epilithic  periphy- 
ton on  13  occasions.  Representative  stones  be- 
tween 80  and  200  mm  in  length  were  taken  from 
each  study  site  each  time  for  samples  of  periphy- 
ton. In  early  summer,  standing  crops  of  periphyton 
were  low  (less  than  5  g/sq  m  loss  on  ignition)  at 
both  sites.  By  February,  the  standing  crop  had 
increased  to  about  50  g/sq  m  at  the  Waitaki  site, 
but  remained  low  at  the  Hakataramea  site,  result- 
ing in  and  approximately  11-fold  difference  in  the 
mean  standing  crop  between  the  two  sites  for  the 
first  5  mo  of  the  study.  Standing  crop  (dry  weight) 
in  the  Waitaki  was  always  at  least  double  that  in 
the  Hakataramea.  In  contrast,  organic  weight  (loss 
on  ignition)  in  the  Hakataramea  was  more  than 
double  that  in  the  Waitaki.  This  results  is  attributed 
to  trapping  of  fine  silt  and  accumulation  of  empty 
diatom  frustules  at  the  Waitaki  site.  As  photosyn- 
thetic  rates  were  similar  at  the  two  sites,  it  is 
suggested  that  the  difference  in  standing  crop  was 
due  to  loss.  Because  hydraulic  influences  were 
similar,  it  is  hypothesized  that  a  difference  in  con- 
sumer activity  explains  the  difference  in  standing 
crop  between  the  two  sites.  The  higher  periphyton 
standing  crop  in  the  Hakataramea  during  winter- 
spring  (21.1  g/sq  m)  versus  that  in  summer-autumn 
(3.2  g/sq  m)  may  be  attributable  to  reduced  ma- 
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croinvertebrate  production  owing  to  climatic  fac- 
tors. (Rochester-PTT) 
W89-08201 


7.  RESOURCES  DATA 
7A.  Network  Design 

RESULTS  OF  EXTERNAL  QUALITY-ASSUR- 
ANCE PROGRAM  FOR  THE  NATIONAL  AT- 
MOSPHERIC DEPOSITION  PROGRAM  AND 
NATIONAL     TRENDS     NETWORK     DURING 

1985, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

M  H   Brooks,  L.  J.  Schroder,  and  T.  C. 
Willoughby. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4219, 
1988.  14p,  6  tab,  12  ref. 

Descriptors:  "Chemistry  of  precipitation,  "Net- 
work  design,  *Acid  rain,  "Quality  assurance,  "Me- 
teorological data  collection,  "Monitoring,  National 
Atmospheric  Deposition  Program,  National 
Trends  Network,  Specific  conductivity,  Sampling, 
Hydrogen  ion  concentration. 

External  quality  assurance  monitoring  of  the  Na- 
tional Atmospheric  Deposition  Program  (NADP) 
and   National  Trends  Network  (NTN)  was  per- 
formed  by   the   U.S.    Geological    Survey   during 
1985.  The  monitoring  consisted  of  three  primary 
programs:  (1)  an  intersite  comparison  program  de- 
signed  to   assess  the   precision   and   accuracy  of 
onsite  pH  and  specific  conductance  measurements 
made  by  NADP  and  NTN  site  operators;  (2)  a 
blind  audit  sample  program  designed  to  assess  the 
effect  of  routine  field  handling  on  the  precision  and 
bias  of  NADP  and  NTN  wet  deposition  data;  and 
(3)   an   interlaboratory   comparison    program   de- 
signed to  compare  analytical  data  from  the  labora- 
tory processing  NADP  and  NTN  samples  with 
data  produced  by  other  laboratories  routinely  ana- 
lyzing wet  deposition  samples  and  to  provide  esti- 
mates of  individual  laboratory  precision.  An  aver- 
age of  94%  of  the  site  operators  participated  in  the 
four  voluntary  intersite  comparisons  during  1985. 
A  larger  percentage  of  participating  site  operators 
met  the  accuracy  goal  for  specific  conductance 
measurements  (average,  87%)  than  for  pH  meas- 
urements (average,   67%).  Overall  precision  was 
dependent  on  the  actual  specific  conductance  of 
the  test  solution  and  independent  of  the  pH  of  the 
test  solution.  Data  for  the  blind  audit  sample  pro- 
gram indicated  slight  positive  biases  resulting  from 
routine  field  handling  for  all  analytes  except  specif- 
ic   conductance.    These    biases    were    not    large 
enough  to  be  significant  for  most  data  users.  Data 
for  the  blind  audit  sample  program  also  indicated 
that  decreases  in  hydrogen  ion  concentration  were 
accompanied  by  decreases  in  specific  conductance. 
Precision  estimates  derived  from  the  blind  audit 
sample  program  indicate  that  the  major  source  of 
uncertainty  in  wet  deposition  data  is  the  routine 
field   handling   that   each   wet   deposition   sample 
receives.  Results  of  the  interlaboratory  comparison 
program  were  similar  to  results  of  previous  years' 
evaluations,  indicating  that  the  participating  lab- 
oratories  produced   comparable   data   when   they 
analyzed  identical  wet  deposition  samples,  and  that 
the  laboratory  processing  NADP  and  NTN  sam- 
ples achieved   the   best   analyte   precision   of  the 
participating  laboratories.  (Author's  abstract) 
W89-O7O60 


DETECTING  AND  MONITORING  CONTAMI- 
NATED GROUNDWATER, 

Illinois  State  Geological  Survey,  Champaign.  Hy- 

drogi  "logy  and  Geophysics  Section. 

K.  Cartwright. 

IN:  Papers  for  and  Summary  of  a  Workshop  on 

Groundwater  Resources  and  Contamination  in  the 

I   nit    .1  States,  March  14  and  15.  1983,  Washington, 

IK     National  Science  Foundation  Div.  of  Policy 
i'<  lean  h  and  Analysis  Report  No.  83-12,  August 

1983   p  173-224.  17  fig.  1  lab.  89  -   I 


Descriptors.  "Network  design,  "Path  of  pollutants, 
"Groundwater  pollution,  "Data  acquisition, 
"Maps,  "Monitoring,  Geohydrology,  Data  inter- 
pretation, Water  pollution  sources.  Radar. 

The  detection  of  contamination  of  groundwater  is 
essential  before  the  extent  of  groundwater  con- 
tamination can  be  determined  through  a  ground- 
water monitoring  program,  and  can  be  approached 
by  systematically  searching  for  sources  of  contami- 
nation and  generating  new  data,  by  reviewing  all 
existing  data  and  information  sources,  or  by  chance 
encounters.  The  monitoring  methodology  dis- 
cussed is  an  eleven  step  approach:  (1)  Select  area 
to  be  monitored;  (2)  Identify  source(s)  of  contami- 
nation; (3)  Compile  groundwater  usage  in  the  area; 
(4)  Describe  the  geohydrology  in  the  area;  (5) 
Describe  the  groundwater  quality  in  the  area;  (6) 
Evaluate  the  potential  for  source  material  to  re- 
search the  water  table;  (7)  Evaluate  movement  and 
attenuation  of  the  contaminant;  (8)  Drill  prelimi- 
nary monitoring  wells;  (9)  Finalize  and  drill  the 
monitoring  network;  (10)  Accumulate  and  inter- 
pret data  from  network;  and  (11)  Recommend  re- 
medial action.  Surface  electrical  methods,  electro- 
magnetic methods,  self-potential,  shallow  geother- 
mic  methods,  airborn  geothermics  and  ground 
probing  radar,  are  all  common  methods  for  collect- 
ing monitoring  data.  Since  1969,  aquifer  suscepti- 
bility maps  have  been  published  for  most  States. 
The  maps  vary  considerably  in  quality  and  meth- 
odology in  drawing  the  maps.  However,  with  new 
3-D  geologic  mapping  techniques,  better  possible 
aquifer  susceptibility  maps  can  concentrate  efforts 
to  regions  where  groundwater  contamination  is 
most  likely.  Often  these  are  the  areas  where  con- 
tamination has  not  been  recognized  by  the  general 
public  and  reported  to  environmental  agencies. 
The  permeable  nature  of  the  soil  has  allowed  the 
waste  to  enter  the  groundwater  systems  where  it 
goes  unseen  and  unnoticed  and  no  surface  prob- 
lems are  apparent.  (See  also  W89-07141)  (Lantz- 
PTT) 
W 89-07 147 


BOREHOLE  SAMPLING  TECHNIQUES  AND 
FIELD  ANALYSIS  OF  GROUNDWATER  IN 
LANDFILL  POLLUTION  STUDIES, 

British  Geological  Survey,  Keyworth  (England). 
A.  Stuart,  and  S.  P.  Hitchman. 
IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.   1986.  p  225-246,  5 
tab,  14  fig,  28  ref,  append. 

Descriptors:  "Network  design,  "Boreholes,  "Geo- 
hydrology, "Groundwater,  "Groundwater  pollu- 
tion, "Land  disposal,  "Sampling,  Geology, 
Aquifers,  Discrete  samplers,  Enclosed  instrument- 
ed samplers,  Submersible  pumps,  Monitoring, 
Sample  preservation. 

Factors  that  groundwater  monitoring  and  sampling 
schemes  must  take  into  consideration  before  bore- 
hole completions  are  finalized  include  geology, 
depth  to  groundwater,  aquifer  thickness,  and  the 
nature  of  the  contaminants.  In  most  cases  the  infor- 
mation on  rock  type,  water  levels,  aquifer  proper- 
ties and  bulk  groundwater  chemistry  from  a  simple 
borehole  is  not  sufficient.  For  established  or  sensi- 
tively sited  landfills,  specialized  installations  and 
sampling  equipment  are  necessary  to  define 
groundwater  quality  and  trends  accurately.  Bore- 
hole completions  described  can  be  classified  into 
three  types;  open,  lined,  screened,  and  enclosed 
instrumented.  The  use  of  a  variety  of  discrete 
samplers  and  electric  submersible  pumps  for  vari- 
ous borehole  types  is  discussed.  Once  groundwater 
samples  have  been  obtained,  they  must  be  dealt 
with  rapidly;  either  by  taking  on-site  measurements 
or  by  preservation  for  later  detailed  laboratory 
analysis,  or  both.  Temperature,  pH,  Eh,  conductiv- 
ity, dissolved  oxygen,  and  total  alkalinity  should  be 
determined  on-site.  Samples  analyzed  in  the  labora- 
tory must  be  appropriately  filtered  and  preserved. 
(Sec  also  W89-07178)  (White-Reimer-PTT) 
W89-O72O0 


ECONOMICAL  COLLECTION  OF  RELIABLE 
GROUNDWATER  INFORMATION, 

Gibb    (Alexander)    and    Partners,    London    (Eng- 
land) 


J   S.  Sutton,  and  C  D.  Eldred 
IN:  Groundwater   in   Engineering  '. 
Geological  Society,   London.    1986,  p  247- 
tab,  1  fig,  2  ref. 

Descriptors:  "Groundwater  level,  "Geohydr 
"Groundwater  quality,  "On-site  investig 
Data  acquisition,  Data  collections,  Monii 
Economic  aspects,  Economic  efficiency,  Ec 
ic  justification,  Road  construction,  Opencai 
mine,  Dewatering. 

Many  site  investigations  fail  to  provide  r 
information  on  site  groundwater  levels  and  i 
although  this  type  of  information  is  often  i 
for  successful  design  and  construction.  In 
cases  instrumentation  and  long  term  mon 
are  either  unjustifiable  or  impracticable.  Ho 
adherence  to  a  series  of  simple  rules  ensurin{ 
rate  recording  of  water  levels  and  flush  i 
with  reference  to  borehole  and  casing 
throughout  the  drilling  or  boring  prograi 
ensure  that  reliable  information  is  obtained 
larly  simple  and  cheap  equipment  can  ensu 
general  parameters  defining  water  quality  (f 
EC)  and  unstable  parameters  such  as  dis 
gases,  hardness  and  alkalinity  can  be  reliably 
mined,  although  care  is  required  to  ensui 
samples  are  representative  particularly  if  v 
excavations  are  made.  The  use  of  this  t 
information  and  the  requirement  for  it  when 
not  been  properly  collected  are  illustrate 
reference  to  investigations  for  road  constr 
an  opencast  coal  mine  and  a  major  dew 
operation.  (See  also  W89-07178)  (Autho 
stract) 
W89-07201 


INSTRUMENTATION  IN  GROUNDWAT1 

Building  Research  Establishment,  Watford 

land).  Geotechnics  Div. 

For  primary  bibliographic  entry  see  Field  71 

W89-07203 


MEASUREMENT,  INTERPRETATION 
USE  OF  PERMEABILITY  VALUES  WLT1 
CIFIC  REFERENCE  TO  FISS 
AQUIFERS, 

North  West  Water  Authority,  Manchestei 

land). 

S.  Walthall,  and  J.  E.  Campbell. 

IN:  Groundwater  in  Engineering  Geolog 

Geological  Society,  London.   1986.  p  273 

tab,  1  fig,  32  ref. 

Descriptors:  "Permeability,  "Hydrogeolog; 
draulic  conductivity,  "Pumping  tests,  ' 
tests,  "Groundwater  movement,  "Data  acqi 
Aquifers,  Data  interpretation,  Data  pro 
Boreholes,  Model  studies,  Numerical  model 
logue  models,  Sandstone. 

The  measurement  of  permeability,  or  mo 
rectly  hydraulic  conductivity  of  an  aquifi 
fundamental  importance  in  the  understan 
water  movement  within  it  and  to  the  predii 
the  behavior  of  engineering  works.  A  wid 
of  techniques  available  to  the  hydrogeoloj 
engineering  geologist  which  includes:  lab 
measurement,  using  both  gas  and  water  | 
meters;  pumping  test,  with  and  without  c 
tion  boreholes;  inflow  and  outflow  packc 
and  numerical  and  analogue  aquifer  moc 
described,  and  the  practical  problems  and 
merits  discussed.  An  example  using  thes 
niques  for  the  construction  of  a  large  shaft 
diameter  and  30  m  deep  in  the  Permo- 
sandstones  is  presented.  The  quantity  of  v 
be  abstracted  to  produce  the  required  dra 
was  derived  from  the  regional  aquifer  pari 
The  number  and  location  of  the  abstractioi 
were  designed  using  the  regional  aquifer 
eters  in  King's  (1984)  simple  model.  The 
and  diameters  of  the  wells  were  designed  u 
value  of  specific  yield  obtained  from  the 
tests  and  step-drawdown  tests.  The  specific 
dependent  on  the  local  aquifer  charactens 
the  hydraulics  of  the  well  itself  (well  losses, 
can  be  obtained  only  from  packer  tesls  ai 
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.down    tests.    (See   also   W89-07178)   (White- 

ler-PTT) 

-07205 


UE        AND        INTERPRETATION        OF 
>UNDVVATER  LEVEL  MEASUREMENTS, 

h  West  Water  Authority,  Warrington  (Eng- 

I  Rivers  Div. 

pnmarv  bibliographic  entry  see  Field  2F. 

■07219 


VEILLANCE  OF  PORE  WATER  CONDI- 
SS  IN  LARGE  URBAN  SLOPES, 

g  Kong  Housing  Authority,  Kowloon. 
primary   bibliographic   entry   see   Field   8D. 

-07220 


DE  TO  THE  CONTROL  OF  WATER  QUAL- 

DETERIORATION    IN    DISTRIBUTION 

rEMS:  2.  DEVELOPMENT  OF  A  DISTRI- 

10N    SYSTEM     MONITORING    PROTO- 

ouri  Univ. -Columbia.  Dept.  of  Civil  Engineer- 
primary  bibliographic  entry  see  Field  5F. 
-07456 


SONAL  VARIATIONS  IN  WATER  QUAL- 
PARAMETERS    OF    THE    MISSISSIPPI 
ER  NEAR  ST.  CLOUD,  MN, 

ona  State  Univ.,  Tempe.  Dept.  of  Botany  and 

obiology 

primary  bibliographic  entry  see  Field  5B. 

-07458 


>  IN  GROUNDWATER  SAMPLES  CAUSED 
VELLBORE  FLOW, 

logical  Survey,  Reston,  VA. 

primary  bibliographic  entry  see  Field  2F. 

-07480 


IONAL  WATER-QUALITY  ASSESSMENT: 

URE   DIRECTIONS   OF   THE   U.S.   GEO- 

ilCAL  SURVEY, 

logical  Survey,  Reston,  VA. 

ahen,  W.  M.  Alley,  and  W.  G.  Wilber. 

:r  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

1147-1151,  December  1988.  1  fig,  2  ref. 

:riptors:  'U.S.  Geological  Survey,  *Data  col- 
ons, *Network  design,  *Water  quality  data, 
ter  quality,  *Future  planning,  Networks,  *Hy- 
igic  data  collections,  *Data  interpretation, 
:r  use,  Water  allocation,  Sampling,  Geological 
sys. 

ts  role  in  the  maintenance  and  the  improve- 
i  of  water  quality,  the  U.  S.  Geological  Survey 
proposed  a  strong,  high  quality  National 
:r-Quality  assessment  Program  to  unify  the 
on's  water-quality  activities.  The  program  will 
ccomplished  through  investigations  of  about 
study  areas  (aquifer  systems  and  river  basins) 
ughout  the  Nation  representing  about  80%  of 
Nation's  water  use.  The  collection  of  data  and 
interpretation  and  communication  of  findings 
be  conducted  by  small  teams  of  individuals 
liar  with  the  study  areas.  The  study  units  will 
nked  in  several  ways:  prescribed  set  of  study 
oaches  and  sample  collection,  laboratory  anal- 
and  quality  assurance;  data  collected  and  inter- 
fd  on  a  nationally  consistent  set  of  water- 
ity  constituents;  consistent  records  of  ancillary 
"mation  on  streamflow  and  basin  characteris- 
well  and  aquifer  characteristics,  and  land  use 
other  measures  of  human  activity;  written 
U  containing  similar  information  for  each 
>'  unit;  and  data  stored  in  national  data  files, 
re  they  will  be  available  to  the  user  communi- 
pon  request.  Assessment  activities  in  each  of 
study  units  will  be  performed  on  a  rotational 
l  The  proposed  program  of  the  U.S.  Geologi- 
survey  is  intended  to  supplement  not  act  as  a 
titute  for  other  water  quality  assessment  pro- 
is.  (Geiger-PTT) 
••07543 


USE  OF  WATER  RESOURCE  INFORMATION: 
THE  SECOND  NATIONAL  WATER  ASSESS- 
MENT, 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
C.  T.  Osborn,  and  L.  Shabman. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
6,  p   1161-1167,  December   1988.   2  tab,   16  ref. 

Descriptors:  'Information  exchange,  *Data  collec- 
tions, *Water  resources  data,  *Water  quality, 
•Benefits,  'Hydrologic  data  collections,  Water 
management,  Decision  making,  Evaluation,  Future 
planning,  Mathematical  models. 

Despite  discontinuation  of  periodic  National  Water 
Assessments  resulting  from  the  dissolution  of  the 
Water  Resources  Council  (WRC),  information  that 
assesses  the  Nation's  water  quantity  and  quality 
remains  important  to  those  involved  in  water  re- 
source management.  However,  citing  limited  ap- 
parent use  of  the  WRC's  Second  National  Water 
Assessment,  some  have  implied  that  past  assess- 
ments have  been  of  minimal  value  to  water  re- 
source management  and  policy.  This  has  led  to 
numerous  suggestions  for  modifying  the  assessment 
process  in  the  belief  that  such  changes  would  in- 
crease the  perceived  value  of  future  national  water 
assessment  efforts.  The  use  of  the  Second  National 
Water  Assessment  was  examined  by  surveying  by 
mail  a  sample  of  state,  regional,  and  federal  water 
resource  decision  makers  in  two  diverse  water 
resource  regions  (the  Missouri  River  basin  and  the 
Chesapeake  Bay  drainage  area).  A  conceptual 
model  integrating  the  economic  theory  of  informa- 
tion with  organizational  decision  theory  was  devel- 
oped to  analyze  survey  data.  Results  showed  that 
the  assessment  is  used  mostly  by  decision  makers  in 
resource  development  agencies  located  at  the  fed- 
eral level.  A  National  Assessment  targeted  to  con- 
cerns such  as  water  quality  would  be  used  by 
individuals  with  water  quality  policy  planning  re- 
sponsibility. It  is  suggested  that  the  costs  of  the 
assessment  were  not  justified  by  benefits  received 
by  the  users,  and  that  the  level  of  detail  included  in 
the  assessment  were  not  necessary.  (Geiger-PTT) 
W89-07545 


OPTIMIZATION  OF  THE  HYDROMETRIC 
NETWORK  OPERATION  BY  A  HEURISTIC 
TRAVELING  SALESMAN  ALGORITHM, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

5.  P.  Simonovic,  P.  M.  Pelletier,  and  K.  D. 
Barlishen. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

6,  p  1185-1192,  December  1988.  3  fig,  5  tab,  14  ref. 
University  of  Manitoba  Research  Grant  No.  431- 
2720-21. 

Descriptors:  *Network  design,  *Model  studies, 
*Hydrologic  data  collections,  'Algorithms,  'Net- 
works, 'Optimization,  Mathematical  models, 
Canada,  Future  planning,  Computer  models, 
Gages,  Economic  aspects. 

The  problem  of  determining  the  optimal  route  to 
operate  a  network  of  hydrometric  gages  within  a 
given  area  is  formulated  and  solved  by  an  original 
heuristic  traveling  salesman  algorithm.  The  algo- 
rithm used  for  solving  the  problem  takes  into  ac- 
count the  variation  of  station  service  time,  the 
eight-hour  maximum  working  day,  existence  of 
more  than  one  home  base,  and  the  budget  con- 
straint. The  traveling  salesman  algorithm  is  used  to 
solve  the  optimal  assignment  problem  within  a 
one-day  time  limit,  locating  a  starting  base,  stations 
to  visit,  and  the  closest  home  base.  The  ending 
base  for  the  previous  day  becomes  the  starting  base 
for  the  next  day,  and  the  assignment  procedure  is 
repeated.  The  computation  proceeds  from  day  to 
day,  until  all  the  stations  in  the  considered  region 
are  serviced.  The  solution  obtained  presents  the 
optimal  route  to  operate  a  network  of  hydrometric 
gages.  The  optimization  procedure  has  been  ap- 
plied to  the  Dauphin  hydrometric  field  area  in 
Manitoba.  (Author's  abstract) 
W89-07548 


ECONOMICS  OF  SAMPLE  COMPOSITING  AS 
A  SCREENING  TOOL  IN  GROUND  WATER 
QUALITY  MONITORING, 


Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
R.  Rajagopal,  and  L.  R.  Williams. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  9,  No.  1,  p  186-192,  Winter  1989.  5  fig,  1  tab, 
20  ref.  EPA  Cooperative  Agreement  CR  813552- 
01-0. 

Descriptors:  'Groundwater  monitoring,  'Ground- 
water pollution,  'Monitoring,  'Networks,  'Water 
quality,  'Sampling,  Cost  analysis,  Test  wells, 
Mathematical  models,  Case  studies. 

Recent  advances  in  high  throughput/automated 
compositing  with  robotics/field-screening  methods 
offer  seldom-tapped  opportunities  for  achieving 
cost-reduction  in  ground  water  quality  monitoring 
programs.  An  economic  framework  is  presented 
for  the  evaluation  of  sample  compositing  as  a 
screening  tool  in  ground  water  quality  monitoring. 
When  the  likelihood  of  occurrence  of  a  contami- 
nant in  a  well  is  very  small,  the  use  of  sample 
compositing  instead  of  routine  exhaustive  sampling 
will  lead  to  a  reduction  in  analytical  efforts.  Such 
reduction  will  be  maximum  when  there  are  no 
contaminated  wells  in  the  network.  An  N-fold 
reduction  will  result  when  none  of  the  wells  in  a 
network  of  N  wells  are  contaminated.  When  25% 
or  more  wells  in  a  network  are  contaminated,  the 
use  of  sample  compositing  will  require,  at  the  most, 
an  additional  50%  analytical  effort  compared  to 
exhaustive  sampling.  A  quantitative  measure  of  the 
cost-effectiveness  of  sample  compositing  as  a 
screening  tool  is  shown  to  be  dependent  on  two 
factors:  a  ratio  (fl)  of  laboratory  analytical  cost  to 
that  of  well  installation  and  field  sampling  costs 
and  a  ratio  (f2)  of  the  expected  number  of  contami- 
nated wells  to  that  of  the  total  number  of  wells  in 
the  network.  Several  useful  mathematical  results  of 
primary  interest  are  derived  and  illustrated  with 
case  examples.  Selected  areas  for  further  research 
include:  a  study  of  hazardous  waste  sites  around 
the  nation  to  estimate  the  frequency  distribution  of 
the  number  of  contaminated  wells  per  site;  labora- 
tory analyses  of  a  variety  of  composites  generated 
by  mixing  samples  of  known  quality  could  be  used 
to  determine  the  conditions  under  which  sample 
compositing  can  be  used  as  a  screening  tool  in 
monitoring;  site  characterization  (hydrogeological 
information  and  well-placement  capability)  and  its 
impact  on  the  results  of  economic  analysis  present- 
ed; and  possible  uses  of  the  methods  presented  for 
the  justification  of  investments  in  more  expensive 
but  higher  resolution  analytical  instruments.  (Au- 
thor's abstract) 
W89-07582 


IDENTIFYING  EFFICIENT  PUMP  COMBINA- 
TIONS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-07695 


SPATIAL  ADEQUACY  OF  NASQAN  WATER 
QUALITY  DATA  IN  OHIO  RIVER  BASIN, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

E.  E.  Whitlatch. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  115,  No.  1,  p  173-191,  February  1989.  5  fig,  2 
tab,  18  ref.  USGS  Grant  14-08-000-G-682. 

Descriptors:  'Network  design,  'Water  quality, 
'Networks,  'Spatial  distribution,  'Statistical  analy- 
sis, 'Hydrologic  data  collections,  Sampling,  Statis- 
tical methods,  River  basins,  Cost  analysis,  Ohio 
River  basin. 

Water  quality  data  from  30  stations  of  the  National 
Stream  Quality  Accounting  Network  (NASQAN) 
in  the  Ohio  River  basin  were  examined  for  spatial 
adequacy.  A  direct  statistical  test  of  differences 
between  two  sample  means  (for  small  sample  size 
and  unknown  population  variances)  found  that  for 
over  one-half  of  the  53  water  quality  parameters, 
differences  in  water  quality  could  not  be  distin- 
guished for  more  than  one-third  of  the  station 
pairs.  An  indirect  statistical  approach,  correlating 
mean   water  quality  to   136  possible  explanatory 
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basin  characteristics,  resulted  in  reasonable  cause- 
effect  relationships  for  only  23  parameters.  Based 
on  a  method  developed  to  determine  a  spatially 
adequate  sample  size,  it  is  recommended  that  the 
current  bimonthly  or  quarterly  sampling  frequency 
be  increased  to  monthly  for  all  parameters  and  that 
the  current  annual  reporting  period  be  increased  to 
four  years.  Other  suggestions  to  make  the  system 
more  cost-effective  include:  eliminate  sampling 
during  high  flows;  reduce  the  list  of  parameters 
measured;  adopt  uneven  sampling  frequencies 
among  stations;  consider  dropping  highly  dynamic 
parameters;  and  repeat  the  current  study  on  a 
national  scale.  (Author's  abstract) 
W89-07813 


DUAL     COMPUTER     SYSTEMS     ENHANCE 
WASTEWATER  TREATMENT, 

Black  and  Veatch,  Kansas  City,  MO. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-07867 


DELINEATION  OF  GROUPS  FOR  REGIONAL 
FLOOD  FREQUENCY  ANALYSIS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 
D.  H.  Burn. 

Journal  of  Hydrology  JHYDA7,  Vol.  104,  No.  1-4, 
p  345-361,  December  30,  1988.  1  fig,  6  tab,  10  ref. 

Descriptors:  'Network  design,  'Regional  floods, 
♦Flood  frequency,  *Gaging  stations,  Monte  Carlo 
method,  Rivers,  Manitoba,  Flow,  Simulation. 

A  technique  for  determining  a  set  of  gaging  sta- 
tions which  constitutes  a  homogeneous  group  for 
regional  flood  frequency  analysis  is  presented.  The 
methodology,  which  is  based  upon  the  correlation 
structure  of  the  annual  flow  values,  was  evaluated 
through  a  Monte  Carlo  simulation  study  using  data 
from  rivers  in  southern  Manitoba.  The  results  dem- 
onstrate that  at-site  estimation  of  extreme  flow 
values  is  enhanced  by  the  proposed  regionalization 
procedure.  The  regionalization  technique  provides 
an  improvement  in  the  accuracy  of  at-site  estima- 
tion of  extreme  flow  values.  The  improvement 
exists  relative  to  at-site  only  estimation  and  also 
relative  to  the  results  from  considering  all  sites  to 
come  from  one  region,  as  reflected  in  the  results 
from  the  Monte  Carlo  study.  Thus  the  superiority 
of  quality  data  as  opposed  to  an  increased  quantity 
of  data  has  been  elucidated.  In  this  context,  quality 
data  refers  to  information  derived  from  a  region 
identified  as  being  homogeneous,  whereas  a  large 
quantity  of  data  (of  lower  overall  quality)  would 
result  from  including  data  from  all  stations  into 
groups  which  have  similar  coefficients  of  variation, 
indicating  that  the  resulting  regions  exhibit  a  desir- 
able homogeneity  attribute.  (Doria-PTT) 
W89-08129 


NETWORK  FLOW  ALGORITHM  APPLIED  TO 
CALIFORNIA  AQUEDUCT  SIMULATION, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  8A. 
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WATER  RESOURCE  MANAGEMENT  IN 
SWEDEN, 

National  Swedish  Environment  Protection  Board, 

Solna.  Research  Dept. 

P.  Olsen 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p   1505-1510,  October 

1988.  3  fig,  2  tab,  6  ref. 

Descriptors:  'Monitoring,  'Sweden,  'Network 
design,  'Sampling,  'Water  quality  protection, 
Bottom  fauna,  Phytoplankton,  Chlorophyll  a, 
Governmental  interrelations,  Data  acquisition, 
Lakes,  Rivers,  Phosphorus,  Nonpoint  sources,  Fish 
farming,  Eutrophication. 

Receiving  water  quality  monitoring  in  Sweden  in- 
cludes approximately  2200  sampling  sites,  and  na- 
tional  monitoring  funded  or  operated  by  the  gov- 
ernment  is   about    the   same   order   of  magnitude. 


Local  coordinated  monitoring  in  compliance  with 
legislation  has  been  going  on  since  1972,  but  long 
before  that  deteriorating  quality  in  many  rivers  had 
caused  the  initiation  of  monitoring  activities.  Prior 
to  the  publication  of  guidelines  by  the  Swedish 
National  Environmental  Protection  Board  in  1986, 
the  typical  monitoring  program  contained  a  large 
number  of  sampling  sites.  Normally  one  station 
was  upstream  from  every  outlet  and  one  down- 
stream. The  sampling  frequency  ranged  from  2-4 
times  per  year  and  a  wide-variety  of  water  quality 
parameters  were  analyzed.  Although  this  approach 
yielded  an  overall  picture  of  water  quality,  the 
data  were  not  suited  very  well  to  decision-making 
and  planning.  For  water  quality  data  to  be  useful  in 
environmental  protection  work,  they  must  have 
the  following  features:  (1)  a  relatively  high  fre- 
quency so  that  time-series  can  be  established;  and 
(2)  a  more  quantitative  aspect,  which  is  accom- 
plished by  increasing  the  sampling  frequency  and 
including  water-flow  measurements.  Sampling  fre- 
quencies of  6-12  times/yr  have  been  sufficient  in 
most  cases  in  Sweden.  In  the  monitoring  of  receiv- 
ing waters,  several  biological  methods  have  been 
used  to  establish  a  cause-effect  relationship  be- 
tween the  pollution  load  and  the  degree  of  disturb- 
ance of  the  ecosystem.  Bottom  fauna  investigations 
are  especially  suited  for  monitoring  a  wide  range 
of  environmental  disturbances.  Another  useful 
method  is  phytoplankton  counts,  in  lakes  exposed 
to  eutrophication,  but  because  of  the  lack  of  spe- 
cialists, chlorophyll  a  measurements  are  recom- 
mended for  monitoring.  The  quantitative  approach 
to  monitoring  data,  now  adopted  in  most  receiving 
waters  in  Sweden,  makes  it  possible  to  apply  the 
loading  model  of  Vollenweider  to  relevant  lakes. 
Three  cases  are  shown:  transports  of  phosphorus  at 
three  stations  on  a  small  river,  phosphorus  loading 
of  a  lake  with  a  fish-cage  farm,  and  a  method  of 
calculating  and  integrating  nonpoint  loading  with 
point  loading  in  a  small  catchment.  (Rochester- 
PTT) 
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WATER  QUALITY  AND  QUANTITY  IN  ABAN- 
DONED UNDERGROUND  COAL  MINES  OF 
WEST-CENTRAL  ARKANSAS  AND  USE  OF 
SURFACE  ELECTRICAL  RESISTIVITY  IN  AT- 
TEMPTING QUALITY  DETERMINATIONS, 
Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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EFFECTS  OF  VERTICAL  MOTION  ON  THE 
PERFORMANCE  OF  CURRENT  METERS, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

K.  G.  Thibodeaux,  and  J.  C.  Futrell. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   87-4147, 
1987.  50p,  30  fig,  9  tab,  3  ref. 

Descriptors:  'Measuring  instruments,  'Current 
meters,  'Vertical  flow,  Hydraulic  equipment, 
Flow  velocity. 

A  series  of  tests  to  determine  the  correction  coeffi- 
cients for  Price  type  AA  and  Price  type  OAA 
current  meters,  when  subjected  to  vertical  motion 
in  a  towing  tank,  have  been  conducted.  During 
these  tests,  the  meters  were  subjected  to  vertical 
travel  that  ranged  from  1.0  to  4.0  ft  and  vertical 
rates  of  travel  that  ranged  from  0.33  to  1.20  ft/sec 
while  being  towed  through  the  water  at  speeds 
ranging  from  0  to  8  ft/sec.  The  tests  show  that 
type  AA  and  type  OAA  current  meters  are  affect- 
ed adversely  by  the  rate  of  vertical  motion  and  the 
distance  of  vertical  travel.  In  addition,  the  tests 
indicate  that  when  current  meters  are  moved  verti- 
cally, correction  coefficients  must  be  applied  to  the 
observed  meter  velocities  to  correct  for  the  regis- 
tration errors  that  are  induced  by  the  vertical 
motion.  The  type  OAA  current  meter  under-regis- 
ters  and  the  type  AA  current  meter  over-registers 
in  observed  meter  velocity.  These  coefficients  for 
the  type  OAA  current  meter  range  from  0.99  to 


1.49  and  for  the  type  AA  current  meter  rangi 
0.33  to  1.07.  When  making  current  meter  mt 
ments  from  a  boat  or  a  cableway,  errors 
served  current  meter  velocity  will  occur  wh 
bobbing  of  a  boat  or  cableway  places  the  c 
meter  into  vertical  motion.  These  errors  v 
significant  when  flowing  water  is  <  2  ft/s< 
the  rate  of  vertical  motion  is  >  0.3  ft/sec 
thor's  abstract) 
W89-07033 


DISCHARGE  RATINGS  FOR  CON- 
GATES  AT  MISSISSIPPI  RIVER  LOCK 
DAM  20,  CANTON,  MISSOURI, 

Geological   Survey,   Iowa  City,   IA.   Wate 

sources  Div. 

For  primary  bibliographic  entry  see  Field  8B 
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GEOPHYSICAL  WELL  LOG  ANALYS1 
FRACTURED  GRANITIC  ROCKS  AT  A' 
KAN,  ONTARIO,  CANADA, 

Geological   Survey,   Lakewood,  CO  Wate 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2F 
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DISCHARGE  RATINGS  FOR  CON 
GATES  AT  MISSISSIPPI  RIVER  LOCK 
DAM  21,  QUINCY,  ILLINOIS, 

Geological   Survey,   Iowa  City,   IA.   Wate 

sources  Div. 

For  primary  bibliographic  entry  see  Field  8B 
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DISCHARGE  RATINGS  FOR  CON 
GATES  AT  MISSISSIPPI  RIVER  LOCK 
DAM  17,  NEW  BOSTON,  ILLINOIS, 

Geological   Survey,   Iowa  City,   IA.   Wate 

sources  Div. 

For  primary  bibliographic  entry  see  Field  8B 
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DYE  TRACING  TECHNIQUES  USED  T( 
TERMINE    GROUND-WATER    FLOW 
CARBONATE  AQUIFER  SYSTEM  NEAR 
ABETHTOWN,  KENTUCKY, 

Geological   Survey,   Louisville,   KY.   Wate 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2F 
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DESCRIPTION  AND  TESTING  OF  Tl 
MOISTURE  SENSORS  FOR  MEASL 
SURFACE  WETNESS  ON  CARBO 
BUILDING  STONES, 

Geological  Survey,  Denver,  CO.  Water  Res 

Div. 

R.  B.  See,  M.  M.  Reddy,  and  R.  G.  Martin. 

Available  from  Books  and  Open  File  Repoi 

tion,  USGS,  Box  25425,  Denver,  CO  80225._ 

Water  Resources   Investigations  Report  8" 

1987.  16p,  13  fig,  1  tab,  12  ref. 

Descriptors:  'Carbonate  rocks,  'Moisture 
'Measuring   instruments.   Humidity,  Relativ 
midity,  Sensors. 

Three  sensors  were  tested  on  building  stori 
posed  to  conditions  that  produce  deposit! 
moisture.  A  relative  humidity  probe,  a  g 
collected  circuit  grid,  and  a  limestone  block 
tor  were  tested  as  sensors  for  determining  s 
wetness.  Sensors  were  tested  under  laborator 
ditions  of  constant  relative  humidity  and  tei 
ture  and  also  under  on-site  conditions  of  vi 
relative  humidity  and  temperature  for  8  we 
Newcomb,  New  York.  Laboratory  tests  ind 
that  relative  humidity  alone  did  not  cause  s 
to  become  saturated.  However,  relative  hu 
did  control  the  rate  at  which  sensors  driec 
being  saturated  with  distilled  water.  On-site 
of  the  relative  humidity  probe  and  the  g 
coated  circuit  grid  indicated  that  they  respor 
diurnal   wetting  and  drying  cycle;  the  lim 
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k  resistor  only  responded  to  rainfall.  (Author's 
1-07045 


1FACE-GEOPHYSICAL  INVESTIGATIONS 
VIELTON  VALLEY,  OAK  RIDGE  RESER- 
10N,  TENNESSEE, 

logical    Survey,    Nashville,    TN.    Water    Re- 

ces  Div. 

primary  bibliographic  entry  see  Field  2F. 
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1NOMIC  COMPARISON  OF  TWO  TYPES 
AUTOMATIC    WATER-QUALITY    MONI- 

logical   Survey,   Columbus,   OH.   Water   Re- 

ces  Div. 

1  Katzenbach. 

from  Books  and  Open  File  Report  Sec- 

USGS,  Box  25425,  Denver,  CO  80225.  USGS 
tr  Resources  Investigations   Report   87-4232, 

24p,  12  fig,  4  tab,  1  ref. 

rnptors:  "Measuring  instruments,  "Economic 
"Water  quality,  "Monitoring,  Sensors, 
tr  temperature,  Specific  conductivity,  Dis- 
:d  oxygen,  Hydrogen  ion  concentration,  Per- 
isnce  evaluation. 

omparison  of  the  U.S.  Geological  Survey's 
monitor  system  with  a  self-contained,  'pack- 
-vensor'  system  indicates  that  the  packaged- 
jr  system  requires  less  servicing  time.  The 
Geological  Survey  minimonitor  is  powered 
n  external  battery  and  is  housed  in  a  weather- 
if  shelter.  This  instrument  measures  tempera- 
specific  conductance,  dissolved  oxygen,  and 
by  means  of  sensors  with  extension  cables 
ng  underwater  connectors;  data  are  recorded 
inary  coded  decimal  form  on  a  16-channel 
:hed-paper-tape  recorder  that  is  housed  in  a 
:er.  The  packaged-sensor  system  also  measures 
>erature,  specific  conductance,  dissolved 
:cn.  and  pH  by  means  of  sensors  housed  in  a 
.age  that  is  submerged  in  the  stream.  It  has  an 
■nal  power  supply,  no  moving  parts,  and  does 
require  a  weatherproof  shelter;  data  are  stored 
ilid-state  memory.  Minimonitors  were  installed 
ur  sites  in  Ohio  where  U.S.  Geological  Survey 
through  monitors  already  were  in  operation. 
)  packaged-sensor  systems  also  were  assigned 
ich  site  and  alternated  every  2  weeks.  Detailed 
rds  were  kept  of:  (1)  time  involved  in  oper- 
i  and  maintenance  of  the  systems,  and  (2) 
pment  problems  during  the  test  period,  which 
d  from  October  1985  through  September  1986. 
ipmeni  costs  were  not  considered  in  the  eco- 
k  evaluation.  Results  of  the  comparisons  show 
the  packaged-sensor  system  required  less  time 
istall,  operate,  and  maintain  than  the  minimoni- 
ystem.  (Author's  abstract) 
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ASURING   AND   COMPUTING   NATURAL 

)UND-YVATER  RECHARGE  AT  SITES  IN 

-TH-CENTRAL  KANSAS. 

'logical   Survey,    Lawrence,    KS.    Water   Re- 

ces  Div. 

primary  bibliographic  entry  see  Field  2F. 
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CHARGE  RATINGS  FOR  CONTROL 
rES  AT  MISSISSIPPI  RIVER  LOCK  AND 
M  W,  GLADSTONE,  ILLINOIS, 

'logical  Survey,  Iowa  City,  IA.  Water  Re- 
xes Div. 

primary  bibliographic  entry  see  Field  8B. 
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^LNIQIES  FOR  ESTIMATING  FLOOD- 
rTH  FREQUENCY  RELATIONS  FOR 
(EAMS  IN  WEST  VIRGINIA, 

logical  Survey,  Charleston,  WV.  Water  Re- 
fces  Div 
I  Wiley. 

uhble  from  Books  and  Open  File  Report  Sec- 

JSGS,  Box  25425,  Denver,  CO  80225.  USGS 

er  Resources  Investigations   Report   87-4111, 


1987.  17p,  8  fig,  2  tab,  11  ref. 

Descriptors:  "Flood  crest,  "Flood  forecasting, 
"Streamflow  forecasting,  "Flood  frequency,  "West 
Virginia,  Streams,  Statistical  studies,  Regression 
analysis,  Catchment  areas,  Drainage,  Flow  pro- 
files. 

Multiple  regression  analyses  are  applied  to  data 
from  119  U.S.  Geological  Survey  streamflow  sta- 
tions to  develop  equations  that  estimate  baseline 
depth  (depth  of  50%  flow  duration)  and  100-yr 
flood  depth  on  unregulated  streams  in  West  Vir- 
ginia. Drainage  basin  characteristics  determined 
from  the  100-yr  flood  depth  analysis  were  used  to 
develop  2-,  10-,  25-,  50-,  and  500-yr  regional  flood 
depth  equations.  Two  regions  with  distinct  base- 
line depth  equations  and  three  regions  with  distinct 
flood  depth  equations  are  delineated.  Drainage 
area  is  the  most  significant  independent  variable 
found  in  the  central  and  northern  areas  of  the  state 
where  mean  basin  elevation  also  is  significant.  The 
equations  are  applicable  to  any  unregulated  site  in 
West  Virginia  where  values  of  independent  varia- 
bles are  within  the  range  evaluated  for  the  region. 
Examples  of  inapplicable  sites  include  those  in 
reaches  below  dams,  within  and  directly  upstream 
from  bridge  or  culvert  constrictions,  within  en- 
croached reaches,  in  karst  areas,  and  where 
streams  flow  through  lakes  or  swamps.  (Author's 
abstract) 
W89-07090 


METHODS  TO  DETERMINE  TRANSIT 
LOSSES  FOR  RETURN  FLOWS  OF  TRANS- 
MOUNTAIN  WATER  IN  FOUNTAIN  CREEK 
BETWEEN  COLORADO  SPRINGS  AND  THE 
ARKANSAS  RIVER,  COLORADO, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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DATA-MANAGEMENT     SYSTEM     FOR     DE- 
TAILED AREAL INTERPRETIVE  DATA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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EVALUATION  OF  SAMPLING  METHODS 
USED  TO  ESTIMATE  IRRIGATION  PUMP- 
AGE  IN  CHASE,  DUNDY,  AND  PERKINS 
COUNTIES,  NEBRASKA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

F.  J.  Heimes,  R.  R.  Luckey,  and  D.  M.  Stephens. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   86-4092, 
1986.  27p,  7  fig,  6  tab,  6  ref. 

Descriptors:  "Data  collections,  "Irrigation  water, 
"Nebraska,  "Water  use,  "Pumping,  Irrigation  prac- 
tices, Groundwater  irrigation,  Irrigation  wells,  Re- 
gression analysis,  Mathematical  studies,  Flow  dis- 
charge, Irrigation,  Flowmeters. 

Combining  estimates  of  applied  irrigation  water, 
determined  for  selected  sample  sites,  with  informa- 
tion on  irrigated  acreage  provides  one  alternative 
for  developing  areal  estimates  of  groundwater 
pumpage  for  irrigation.  The  reliability  of  this  ap- 
proach was  evaluated  by  comparing  estimated 
pumpage  with  metered  pumpage  for  two  years  for 
a  three-county  area  in  southwestern  Nebraska. 
Meters  on  all  irrigation  wells  in  the  three  counties 
provided  a  complete  data  set  for  evaluation  of 
equipment  and  comparison  with  pumpage  esti- 
mates. Regression  analyses  were  conducted  on  dis- 
charge, time-of-operation,  and  pumpage  data  col- 
lected at  52  irrigation  sites  in  1983  and  at  57 
irrigation  sites  in  1984  using  data  from  inline  flow- 
meters as  the  independent  variable.  The  standard 
error  of  the  estimate  for  regression  analysis  of 
discharge  measurements  made  using  a  portable 
flowmeter  was  6.8%  of  the  mean  discharge  me- 
tered by  inline  flowmeters.  The  standard  error  of 
the  estimate  for  regression  analysis  of  time  of  oper- 
ation determined  from  electric  meters  was  8.1%  of 


the  mean  time  of  operation  determined  from  in-line 
and  15.1%  for  engine-hour  meters.  Sampled  pump- 
age, calculated  by  multiplying  the  average  dis- 
charge obtained  from  the  portable  flowmeter  by 
the  time  of  operation  obtained  from  energy  or  hour 
meters,  was  compared  with  metered  pumpage 
from  in-line  flowmeters  at  sample  sites.  The  stand- 
ard error  of  the  estimate  for  the  regression  analysis 
of  sampled  pumpage  was  10.3%  of  the  mean  of  the 
metered  pumpage  for  1983  and  1984  combined. 
The  difference  in  the  mean  of  the  sampled  pump- 
age and  the  mean  of  the  metered  pumpage  was 
only  1.8%  for  1983  and  2.3%  for  1984.  Estimated 
pumpage,  for  each  county  and  for  the  study  area, 
was  calculated  by  multiplying  application  (sampled 
pumpage  divided  by  irrigated  acreages  at  sample 
sites)  by  irrigated  acreage  compiled  from  Landsat 
(Land  satellite)  imagery.  Estimated  pumpage  was 
compared  with  total  metered  pumpage  for  each 
county  and  the  study  area.  Estimated  pumpage  by 
county  varied  from  9%  less,  to  20%  more,  than 
metered  pumpage  in  1983  and  from  0  to  15%  more 
than  metered  pumpage  in  1984.  Estimated  pump- 
age for  the  study  area  was  11  %  more  than  me- 
tered pumpage  in  1983  and  5%  more  than  metered 
pumpage  in  1984.  (Author's  abstract) 
W89-07117 


GROUND  WATER  QUALITY  PROTECTION 
AND  MONITORING  PROGRAMS  IN  ALBU- 
QUERQUE, 

Albuquerque  Environmental  Health  and  Energy 

Dept.,  NM. 

For  primary   bibliographic   entry   see   Field   5G. 
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REFINEMENT  OF  COLUMN  SETTLING  TEST 
PROCEDURES  FOR  ESTIMATING  THE 
QUALITY  OF  EFFLUENT  FROM  CONFINED 
DREDGED  MATERIAL  DISPOSAL  AREAS, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
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VOLUNTEER  LAKE  MONITORING  PRO- 
GRAM, 1986.  VOLUME  II:  NORTHWESTERN 
ILLINOIS  REGION, 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
J.  Hawes,  and  W.  Hammel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-148580. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  IEPA/WPC/87-007b,  October  1987. 
90p,  2  fig,  5  tab,  18  ref. 

Descriptors:  "Illinois,  "Public  participation,  "Mon- 
itoring, "Water  quality,  "Lakes,  Turbidity,  Lake 
classification,  Secchi  disks. 

This  report  is  Vol.  II  of  a  series  of  7  reports 
summarizing  Illinois  EPA's  1986  Volunteer  Lake 
Monitoring  Program.  It  provides  a  program  over- 
view, summarizes  results  for  21  lakes  in  North- 
western Illinois,  discusses  lake/watershed  manage- 
ment strategies,  and  contains  individual  analyses 
and  recommendations  for  lakes  monitored  during  9 
or  more  sampling  periods,  and  data  for  lakes  moni- 
tored 4-8  sampling  periods.  Nineteen  volunteers 
recorded  total  depth,  Secchi  disc  transparency, 
and  field  observations  for  21  lakes  in  Northwestern 
Illinois  between  May  and  October,  1986.  Included 
were  18  dammed-stream  type  impoundments,  1 
strip  mine  lake,  1  river  backwater,  and  1  excavated 
lake.  Average  transparencies  ranged  from  10.8-93.3 
inches.  Forty-eight  percent  of  the  lakes  exhibited 
average  transparencies  >  4  ft,  43%  between  2  and 
4  ft,  and  9%  <  2  ft.  Two  lakes  were  classified  as 
mesotrophic,  and  the  remainder,  eutrophic,  based 
on  average  Secchi  disc  transparency.  (Author's 
abstract) 
W89-07166 


CONTAMINANTS  IN  HUDSON-RARITAN  ES- 
TUARY WATER  AND  INFLUENCE  OF  COLD 
STORAGE  UPON  ITS  CHEMICAL  COMPOSI- 
TION, 
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National   Marine  Fisheries  Service,   Mil  ford,  CT. 
Milford  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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APPLICATION  OF  ISOTOPE  HYDROLOGY 
TO  GROUNDWATER  PROBLEMS  IN  ENGI- 
NEERING GEOLOGY, 

P.  J.  Leggo,  C.  D.  Warren,  and  D.  Blakeway. 
IN:  Groundwater  in  Engineering  Geology.  The 
Geological   Society,   London.    1986.  p   169-176,    1 
tab,  8  Tig,  10  ref. 

Descriptors:  *Geohydrology,  'Groundwater, 
•Groundwater  movement,  *Engineering  geology, 
•Hydrology,  Isotope  studies,  Isotope  tracers,  Civil 
Engineering,  Geology,  Reservoirs,  Leakage,  Rain- 
fall infiltration. 

The  background  details  of  stable  isotopic  fractiona- 
tion are  summarized  and  two  recent  case  histories 
are  used  to  demonstrate  its  application  to  ground- 
water studies  commonly  met  in  many  civil  engi- 
neering situations,  namely  investigation  of  possible 
leakage  from  a  reservoir  and  identification  of  the 
source  of  water  contained  within  a  large  landslip. 
By  the  seasonal  variations  in  the  isotopic  values, 
trends  in  groundwater  isotopic  composition  can  be 
identified  and  interpreted  within  the  often  limited 
geological  and  hydrogeological  constraints  of  the 
site  so  as  to  provide  conclusions  as  to  the  origin  of 
the  groundwaters.  The  'isotope  movement  picture,' 
based  on  summer  and  winter  samples  collected  at 
Moorgreen  Reservoir,  indicated  the  resurgent 
spring  water  was  entirely  random  as  compared  to 
the  movement  of  the  reservoir  data,  leading  to  the 
conclusion  that  there  is  little  if  any  relationship 
between  the  two.  As  part  of  the  hydrogeological 
studies  to  ascertain  the  most  beneficial  drainage 
design  for  the  Taren  Landslip  project,  measure- 
ments of  isotopic  fractionation  on  rainwater  and 
groundwater  samples  were  made  to  provide  clues 
as  to  the  origin  of  water  contained  within  the 
landslip  material  in  relation  to  that  in  the  underly- 
ing Coal  Measures  bedrock.  The  'isotope  move- 
ment picture'  showed  that  in  each  case  samples 
collected  in  June  1979  were  more  depleted  in  the 
heavy  isotopic  species  than  those  collected  in 
April,  which  is  the  reverse  of  the  expected  trend 
towards  isotopically  heavier  rainfall  in  the  summer 
months.  (See  also  W89-07178)  (White-Reimer- 
PTT) 
W89-07194 


SITE  INVESTIGATIONS  TECHNIQUES  USED 
TO  ASSESS  THE  LIKELY  HYDROLOGICAL 
IMPACT  OF  A  PROPOSED  LANDFILL  SITE, 

Applied  Geology  Ltd.,  Warwick  (England). 

J.  H.  Whittle,  and  A.  C.  S.  Swanson. 

IN:  Groundwater  in  Engineering  Geology.  The 

Geological  Society,  London.  1986.  p  197-205,  2  fig, 

7  ref. 

Descriptors:  "Landfills,  *Waste  disposal,  "Land 
disposal,  •Hydrologic  aspects,  *Hydrologic  data, 
•Geohydrology,  Site  selection,  Aerial  photogra- 
phy, Groundwater  pollution,  Mapping,  Inspection 
pits,  Bore  holes,  Permeability,  Peat,  Dalinlongart, 
Argyllshire. 

In  order  to  obtain  geotechnical  information  re- 
quired for  the  design  of  the  proposed  landfill  site  at 
Dalinlongart,  and  assess  its  likely  hydrological 
impact,  a  site  investigation  was  conducted  to 
define  the  hydrogeological  regime  and  general 
ground  conditions.  A  site  walkover  enabled  a  pre- 
liminary assessment  of  the  prevailing  hydrogeolo- 
gical conditions  and  a  possible  outline  of  a  suitable 
landfill  scheme.  The  desk  study,  using  aerial  photo- 
graphs, provided  additional  and  detailed  informa- 
tion, and  identified  areas  requiring  further  exami- 
nation by  geological  mapping,  inspection  pits  and 
bore  holes.  The  ground  investigation  comprised  a 
variety  of  techniques,  reflecting  the  ground  condi- 
tions, particularly  the  presence  of  soft  peat  which 
constrained  access  to  the  data  required  for  strata 
location,  classification  and  in  situ  characteristics 
such  as  permeability  values.  The  surface  and 
groundwater  sampling  program  was  an  essential 
component  of  the  investigation  providing  monitor- 
ing facilities  and  obtaining  data  indicating  the  cur- 


rent water  qualities  present  in  the  area  which  can 
be  used  for  future  comparisons.  Based  on  the  site 
investigation  a  containment  landfill  type  was  con- 
sidered appropriate  given  the  existence  of  a  low 
permeability  bedrock  basin,  with  drainage  of  peat 
within  the  site,  and  perimeter  drainage  to  prevent 
water  inflows.  The  glacial  till  soils  were  consid- 
ered suitable  for  providing  cover  materials  and  as  a 
recirculation  medium  for  a  spray  irrigation  leach- 
ate  treatment  scheme.  (See  also  W89-07178) 
(White-Reimer-PTT) 
W89-07197 


TECHNIQUE  FOR  GROUNDWATER  QUAL- 
ITY MONITORING  USING  RESISTIVITY 
MEASUREMENTS  MADE  THROUGH  A 
MODIFIED  PLASTIC  WELL-SCREEN, 

British  Geological  Survey,  Keyworth  (England). 
P.  Jackson,  J.  Hallam,  D.  Allen,  S.  Hassett,  and  M. 
G.  Culshaw. 

IN:  Groundwater  in  Engineering  Geplogy.  The 
Geological  Society,  London.  1986.  p  219-223,  5  fig, 
12  ref. 

Descriptors:  *  Borehole  geophysics,  'Monitoring, 
•Well-screens,  'Groundwater  quality,  In  situ  tests, 
Terram  fabric,  Sand,  Resistivity  measurements. 

A  composite  well-screen  has  been  developed  for 
resistivity  measurements  using  high  permeability 
'terram'  fabric  wrapped  around  plastic  well-screen 
containing  1.5  mm  slots.  Laboratory  and  in  situ 
tests  indicate  that  this  screen  presents  a  relatively 
small  impedance  to  the  flow  of  water  and  electrici- 
ty while  excluding  fines  that  may  be  present.  Ex- 
periments with  the  well-screen  were  made  in  situ 
after  emplacement  in  an  unconsolidated,  dense, 
fine  coastal  sand  body.  Results  are  presented  of 
electrical  resistivity  measurements  made  through 
the  well-screen,  using  a  focussed  resistivity  tool, 
which  indicate  that  changes  in  groundwater  con- 
ductivity could  be  monitored  as  changes  in  forma- 
tion resistivity.  The  groundwater  inside  the  well- 
screen  has  been  logged  but  suffers  from  the  possi- 
bility of  vertical  mixing  whereas  measurements 
through  the  casing  do  not.  The  well-screen  also 
offers  the  possibility  of  taking  the  water  samples  in 
unconsolidated  sediments  using  a  simple,  very  low 
pressure,  double  packer  system.  The  effect  of  the 
well-screen  on  the  resistivity  measurements  was 
found  to  be  small  after  comparison  with  a  self- 
bored  resistivity  log  where  the  sand  has  been  in 
direct  contact  with  the  formation.  (See  also  W89- 
07178)  (Author's  abstract) 
W89-07199 


DYNAMIC  SAMPLING  OF  GROUNDWATER 
FOR  DISPERSION  AND  CORROSION  INVES- 
TIGATIONS, 

Hydraulics  Research  Ltd.,  Wallingford  (England). 

Groundwater  Section. 

D.  C.  Watkins. 

IN:  Groundwater  in  Engineering  Geology.  The 

Geological  Society,  London.   1986.  p  251-254,  3 

tab,  3  fig. 

Descriptors:  'Groundwater  quality,  •Groundwat- 
er pollution,  'Piezometers,  'Sampling,  Corrosion, 
Dispersion,  Tracers,  Glacial  lakes,  Pumping. 

Two  examples  of  techniques  developed  and  used 
by  Hydraulics  Research  for  sampling  groundwater 
for  the  determination  of  its  in  situ  inorganic  and 
organic  composition  in  regard  to  the  purpose  and 
accuracy  required  are  described.  The  sampling  of 
groundwater  in  a  natural  gradient  regime  contain- 
ing artificial  contamination  by  a  tracer  species 
using  special  pneumatic  piezometers  (including  in- 
stallation methods)  is  discussed.  Plots  of  tracer 
breakthrough  and  tracer  peaks  during  a  dispersion 
experiment  were  produced.  Samples  were  obtained 
which  contained  up  to  20,000  times  the  back- 
ground level  of  tracer  without  contamination  to 
adjacent  samples,  verifying  that  the  technique  of- 
fered discrete  and  accurate  sampling  with  mini- 
mum disturbance  to  the  natural  groundwater 
regime.  Secondly,  a  method  was  devised  which 
enabled  a  rapid  assessment  of  relevant  parameters 
using  hand-portable  equipment  in  a  laminated  gla- 
cial lake  formation.  The  results  of  the  dynamic 
sampling  exercise  were  used  in  conjunction  with 


Ihe  chemical  and  bactenalogical  analyse* 
bulk  water  samples  to  assess  in  situ  condin 
water  quality  and  thus  to  predict  the  corl 
incrustation  potential  of  the  groundwate 
regard  to  long  term  pumping.  (See  also 
07178)  (White-Reimer-PTT) 
W89-07202 


INSTRUMENTATION  IN  GROUNDWAT 

Building  Research  Establishment,  Watford 

land).  Geotechnics  Div. 

J.  A.  Charles 

IN:  Groundwater  in  Engineering  Geolog 

Geological  Society,  London.  1986.  p  259- 

ref. 

Descriptors:  'Monitoring,  'Groum 
•Groundwater  movement,  *Data  acquisiti 
strumentation,  Flow,  Seepage,  Permeabilil 
draulic  gradient,  Piezometers,  Pumping  test 
itoring,  Dams. 

The  problems  posed  by  the  flow  of  grour 
are  many  and  diverse.  Instrumentation  can 
usefully  applied  when  the  nature  of  the  pi 
that  may  be  encountered  in  a  particular  s 
are  understood.  Instrumentation  may  be 
monitor:  (1)  The  rate  of  flow  when  the  grot 
er  level  has  been  either  lowered  or  rai 
human  activities;  (2)  Seepage  velocity  usii 
ous  types  of  tracers;  (3)  Permeability  and  h; 
gradient  using  piezometers  or  pumping  te 
(4)  Flow  or  leakage  through  the  detection 
spots.  Infrared  thermography  is  currentl; 
examined  to  assess  its  usefulness  in  locati 
areas  on  the  downstream  slope  of  dams 
identifying  the  source  of  the  flow  of  water, 
mentation  should  be  reliable,  and  great  care 
be  taken  during  installation  and  operation  a 
rect  measurements  may  be  much  worse  l 
measurements.  (See  also  W89-07178) 
Reimer-PTT) 
W89-07203 


RAPID  PERMEABILITY  TESTING  B' 
PRESSURISATION  METHOD, 

Hydraulics  Research  Ltd.,  Wallingford  (Ei 

Groundwater  Section. 

J.  M.  A.  Pontin,  and  M.  A.  French. 

IN:  Groundwater  in  Engineering  Geoloj 

Geological  Society,  London.   1986.  p  26j 

tab,  8  fig,  14  ref,  append. 

Descriptors:  *Geohydrology,  'Hydraulic 
ability,  •  Permeability,  'Compressibility,  *Ii 
areas,  Boreholes,  Testing  procedures,  Cla 

A  new  test  and  method  of  analysis  was  de 
to  investigate  the  hydraulic  and  geotechnic 
acteristics  of  a  series  of  laminated  clays  am 
an  inter-tidal  area  that  was  difficult  to  ace 
test  has  been  used  to  predict  permeability  tj 
an  order  of  magnitude  of  that  determine 
large  scale  pumping  test.  Compressibility 
predicted  to  within  a  factor  of  10  and  it  is 
this  margin  of  error  may  be  typical  for  v 
compressibility  measured  by  this  test.  Adi 
of  this  method  over  a  full-scale  pumping! 
speed  and  low  cost.  Its  superiority  over 
tional  falling  head  tests  lies  partly  in  the  d 
tion  of  a  special  borehole,  allowing  clear  d 
of  the  section  being  tested  and  reducing  \\ 
of  smearing  etc.  but  above  all  in  the  co* 
between  test  method  and  analysis.  Results  i 
from  tests  have  produced  reasonable  estii 
permeability  and  compressibility  (and  herd 
sivity).  (See  also  W89-07178)  (White-ReinH 
W89-07204 


MEASUREMENT,  INTERPRETATION 
USE  OF  PERMEABILITY  VALUES  WIl 
CIFIC  REFERENCE  TO  FM 
AQUIFERS, 

North  West  Water  Authority,  Manchestj 

land). 

For  primary  bibliographic  entry  see  Field  , 
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sk;\  and  application  of  a  bore- 
)le  flowmeter, 

upon  Tyne  Univ.  (England).  Engineer- 

•  Geologv  Unit. 
L.  Wild 

Groundwater  in   Engineering  Geology.  The 
logical  Society,  London.  1986.  p  279-281,  3  fig, 

■scriptors:  *Flow  measurement,  'Flowmeters, 
ieohydrology,  'Boreholes,  "Groundwater 
ivment.  Permeability,  Packer  tests. 

borehole  flowmeter  has  been  developed  to 
asure  low  flow  rates  in  NX  (76  mm)  boreholes, 
e  instrument  can  be  used  to  determine  the  stand- 
:  water  level  and  permeability  of  a  test  section  of 

•  borehole.  The  borehole  flowmeter  is  a  short, 
htweight  wireline  packer  which  is  inflated  pneu- 
irically  and  contains  a  turbine  flowmeter  trans- 
fer unit.  The  useful  flow  range  of  the  standard 
tnunent  is  approximately  0.7  cu  cm/s  to  70  cu 
A  The  unit  was  originally  designed  to  measure 
all  axial  flow  rates  in  an  array  of  boreholes 
uch  was  thought  to  intersect  a  series  of  perched 
uifers.  Experimentation  showed  that  an  in- 
ased  rate  of  flow  could  be  induced  through  the 
it  oy  piping  water  into  the  top  of  the  borehole, 
:  flow  rate  being  proportional  to  the  excess  head 
water  above  the  unit.  Using  this  principle,  a 
tn  of  in  situ  falling  head  permeability  test  was 
used.  The  results  were  similar  to  those  of  the 
:ker  tests  carried  out  in  the  same  test  sections. 
ie  method  has  several  advantages  over  packer 
ting  in  many  conditions.  The  wireline  equipment 
light  and  can  be  operated  by  one  person.  The 
rmeability  test  results  are  repeatable  and  are 
mpleted  on  average  within  one  hour,  though  a 
lsfactory  relationship  between  flow  and  head  is 
jally  established  within  ten  minutes  in  a  moder- 
rly  permeable  formation.  (See  also  W89-07178) 
uthor's  abstract) 

8947206 


SILTS  OF  AN  EXPERIMENTAL  PRO- 
UMME  OF  IN  SITU  PERMEABILITY  TEST- 
G  IN  ROCK, 

:wcastle  upon  Tyne  Univ.  (England).  Engineer- 

;  Geology  Unit. 

ir  primary  bibliographic  entry  see  Field  2F. 
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-TOMATIC  MONITORING  OF  GROUND- 
ATER  CONDITIONS, 

sotechnical  Instruments  Ltd.,  Leamington  (Eng- 

C.  Weeks,  and  P.  Star. 

c  Groundwater  in  Engineering  Geology.  The 
eological  Society,  London.  1986.  p  369-373,  7  fig, 
ref. 

escriptors:  *Data  acquisition,  'Groundwater, 
iroundwater  movement,  'Geohydrology,  'Elec- 
snic  equipment,  'Monitoring,  Piezometers,  Scan- 
ts,  Data  loggers,  Automation,  Economic  effi- 
tncy. 

cent  innovations,  particularly  in  electronics, 
)upled  with  the  needs  of  the  construction  indus- 
y  have  led  to  the  development  of  a  range  of 
lupment  which  allows  reliable,  economic  and 
omatic  data  logging  of  groundwater  conditions 
boreholes  and  piezometers.  Four  basic  types  of 
ezometers  which  lend  themselves  to  automation 
e  standpipe,  pneumatic,  hydraulic,  and  electrical. 
ie  automation  of  standpipe,  pneumatic  and  hy- 
raulic  piezometers  requires  an  electromechanical 
id  wafer  switching  mechanism  incorporated  into 
scanner  which  is  controlled  by  a  data  logger, 
oper  installation  procedures  are  critical  for  ob- 
llr»ng  reliable  data.  Once  automatic  equipment 
been  installed  its  operation  is  simple;  however, 
■  person  who  obtains  the  readings  should  have  a 
»ic  understanding  of  the  systems  and  what  data  is 
*pected.  Advantages  of  the  automatic  monitoring 
'.s'etn  include  being  able  to  obtain  large  volumes 
'data during  all  weather  conditions  and  the  abili- 
to  interface  with  computers  for  rapid  data  analy- 
1  Due  to  the  advances  in  computer  technology, 
ulomatic  data  logging  systems  can  now  be  manu- 
Ktured  at  relatively  low  prices.  This  allows  them 


to  be  cost  effective  even  on  small  projects.  (See 
also  W89-07178)  (White-Reimer-PTT) 
W89-07216 


MONITORING  OF  GROUNDWATER  CONDI- 
TIONS AT  WEST  CHEVINGTON  OPENCAST 
COAL  SITE,  NORTHUMBERLAND, 

NCB  Opencast  Executive  (N.E.  Region),  Ashfield 

Towers,  Kenton  Road,  Newcastle  upon  Tyne  NE3 

4PE,  England. 

For  primary  bibliographic  entry  see  Field  2F. 
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MONITORING      GROUNDWATER       CONDI- 
TIONS IN  A  HIGHWAY  EMBANKMENT, 

Transport  and  Road  Research  Lab.,  Crowthorne 

(England).  Ground  Engineering  Div. 

For   primary   bibliographic   entry   see   Field   8D. 

W89-07218 


ESTIMATION  OF  MASS  PERMEABILITY  FOR 
EXCAVATIONS  FOR  THE  GREATER  CAIRO 
WASTEWATER  PROJECT, 

American  British  Consultants,  Cairo  (Egypt). 
R.  H.  Coe,  and  W.  F.  Kay. 

IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  497-508,  1 
tab,  6  fig,  1  ref. 

Descriptors:  'Groundwater  control,  'Construc- 
tion, 'Groundwater  movement,  'Greater  Cairo 
Wastewater  Project,  'Permeability,  'Subsurface 
drainage,  'Dewatering,  Boreholes,  Pumping  tests, 
Hazen's  formula,  On-site  investigations,  Cairo, 
Egypt. 

The  Greater  Cairo  wastewater  project  involves  the 
design  and  construction  of  a  network  of  tunnels, 
pipelines,  culverts  and  pumping  stations  to  transfer 
the  wastewater  to  existing  and  proposed  treatment 
works  to  the  east  and  west  of  the  city.  The  struc- 
tures are  up  to  32  m  below  ground  surface  in  the 
saturated  alluvium.  Therefore,  groundwater  plays 
a  significant  part  during  construction.  The  various 
site  investigations  and  construction  activities  re- 
vealed significant  variations  in  the  estimation  of 
mass  permeability  for  similar  soil  conditions.  Per- 
meability was  estimated  from  pumping  tests,  bore- 
hole permeability  tests,  Hazen's  formula  based  on 
grain  size,  and  construction  dewatering.  The  per- 
meabilities estimated  from  pumping  tests  carried 
out  at  construction  sites  prior  to  the  installation  of 
dewatering  systems  have  been  consistent  with  the 
flows  measured  from  the  dewatering  systems.  Per- 
meabilities measured  in  borehole  permeability  tests 
have  not  shown  such  consistency  and  have  gener- 
ally under-estimated  the  discharge  required  for  a 
given  drawdown.  Where  pumping  test  data  are  not 
available  and  Hazen's  formula  is  applicable,  this  is 
likely  to  yield  a  better  estimate  of  discharge  than 
borehole  permeability  tests.  It  is  stressed  that 
pumping  tests  must  adequately  model  the  proposed 
dewatering  system,  and  the  system  must  be  in- 
stalled with  flexibility,  adequate  monitoring,  and 
the  ability  to  adjust  to  the  system  response.  (See 
also  W89-07178)  (White-Reimer-PTT) 
W89-07227 


QUANTIFICATION  OF  INTERFERENCES 
UNDER  EQUILIBRIUM  CONDITIONS  WITH 
APPLICATION  TO  FREE  CHLORINE  ANALY- 
SIS IN  THE  PRESENCE  OF  ORGANIC 
CHLORAMINE, 

North  Carolina  Univ.   at   Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-07249 


ANODIC  DISSOLUTION  OF  LEAD  SULFIDE 
SINGLE  CRYSTAL  IN  SIMPLE  ELECTRO- 
LYTE SOLUTIONS, 

Delaware  Univ.,  Newark.  Environmental  Engi- 
neering Lab. 

A.  P.  Davis,  and  C.  P.  Huang. 
IN:   Preprints  of  Papers  Presented   at  the   194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  71-74,  1  fig,  1  tab. 


2  ref. 

Descriptors:  'Path  of  pollutants,  'Lead,  'Elec- 
trodes, 'Sulfides,  Lead  sulfide,  Heavy  metals, 
Measuring  instruments,  Fate  of  pollutants,  Sympo- 
sia. 

In  order  to  better  understand  the  fate  and  transport 
of  lead  evolving  from  sulfide  minerals,  the  oxida- 
tive interactions  of  lead  sulfide  resulting  from  vari- 
ous environmental  parameters  was  investigated.  A 
rotating  disk  electrode  with  a  fabricated  lead  sul- 
fide disk  and  platinum  ring  was  used  because  the 
hydrodynamic  conditions  near  the  electrode  sur- 
face had  been  rigorously  established.  A  saturated 
calomel  electrode  and  a  platinum  electrode  serve 
as  reference  and  counter  electrode,  respectively. 
The  ring  current  is  an  indication  of  the  amount  of 
Pb(  +  2)  ions  dissolved  from  the  disk.  The  ring 
collection  efficiency,  defined  as  the  ratio  of  ring 
current  to  that  of  the  disk  for  this  electrode,  is  0.2. 
Peak  current  increases  with  increasing  pH.  The 
maximum  dissolution  current  for  lead  sulfide 
anodic  sweeping  voltammetry  as  well  as  potentios- 
tated  curves  increase  with  increasing  light  intensi- 
ty. Light  irradiation  increases  the  photo-oxidation 
of  electrons  and  holes  which  assist  in  the  oxidation 
of  PbS(s)  as  well  as  the  elemental  sulfur.  The 
voltametric  peak  and  potentiostated  currents  both 
become  smaller  as  the  rotating  speed  increases.  As 
Pb(  +  2)  ions  are  released  into  the  solution,  they 
electrostatically  repel  H(+)  ions  away  from  the 
surface.  At  slow  rotational  speeds,  a  local  pH  rise 
at  the  electrode  surface  occurs  favoring  the  oxida- 
tion of  sulfur  to  sulfate  and  permitting  the  lead 
sulfide  dissolution  to  continue  to  higher  current 
densities  prior  to  the  onset  of  passivation.  The 
accumulation  of  lead  ions  and  subsequent  pH  rise 
near  the  PbS  disk  is  prevented  by  the  hydrodyna- 
mics of  the  high  rotation  rates.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07250 


RISK  ASSESSMENT  ON  CHRONIC  ARSENIC 
EXPOSURE  IN  DRINKING  WATER  -  AN  EPI- 
DEMIOLOGICAL MODEL, 

National   Taiwan   Univ.,   Taipei.    Inst,    of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07263 


SOME  POTENTIAL  PROBLEMS  IN  ASSESS- 
ING THE  EFFECTS  OF  CHRONIC  ARSENIC 
EXPOSURE  IN  NORTH  MEXICO, 

Instituto  Politecnico  Nacional,  Mexico  City.  Dept. 

de  Farmacologia  y  Toxicolgia. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07264 


ARSENIC  COMPOUNDS  IN  WATER  AND  OR- 
GANISMS: ANALYSIS  AND  TOXICITY, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07265 


ELECTROLYTIC  RESPIROMETRY  BIODE- 
GRADATION  APPROACH  TO  EVALUATE 
THE  BIOACTIVITY  OF  MICROBIAL  CON- 
SORTIA AND  BIOCATALYTIC  COMMERCIAL 
PRODUCTS  USED  FOR  SUBSTRATE  OXIDA- 
TION, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
For   primary   bibliographic   entry   see   Field    5D. 
W89-07267 


STABLE    ISOTOPES    AS    ENVIRONMENTAL 
TRACERS, 

Texas  Univ.,  Port  Aransas.  Marine  Science  Inst. 
P.  L.  Parker,  and  M.  E.  Caughey. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1987.  p.   166-168,  3  tab. 
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a: 


Descriptors:  *Path  of  pollutants,  'Tracers,  'Envi- 
ronmental  tracers,  'Isotopic  tracers,  Industrial  pol- 
lution, Gulf  of  Mexico,  Fate  of  pollutants,  Carbon 
isotopes,  Sulfur  isotopes,  Texas. 

Predictable  trends  in  stable  isotope  ratios,  which 
can  facilitate  tracing  sources,  distribution  patterns, 
and  eventual  fates  of  a  wide  variety  of  environ- 
mentally important  chemicals,  are  discussed.  Many 
of  the  products  and  by-products  of  industrial  ac- 
tivities in  and  around  the  Gulf  of  Mexico  have 
characteristic  stable  isotope  ratios.  The  carbon  iso- 
tope ratio  of  feedstock,  natural  gas  comprised 
mostly  of  methane,  is  reflected  in  dissolved  organic 
carbon  of  the  first  stage  effluent  as  well  as  in  the 
products  of  a  Gulf  Coast  petrochemical  plant. 
Comparing  results  from  a  1986  follow-up  study, 
the  overall  level  of  petrochemical  pollution  in  the 
Houston  Ship  Channel  appears  to  have  decreased. 
The  average  value  in  the  original  1968  study  was 
strongly  influenced  by  petrochemicals  while  the 
1986  average  suggests  a  greater  proportion  of  the 
organic  matter  came  from  one  or  more  isotopically 
heavier  sources.  Lavaca  Bay  is  not  heavily  indus- 
trialized and  so  offers  a  possible  control  to  estimate 
natural  background  values.  The  river  mouth  and 
up  river  values  reflect  terrestrial  dominance  and 
may  represent  a  theoretical,  unpolluted  Houston 
Ship  Channel.  One  possible  means  of  distinguishing 
marine  organic  matter  from  terrestrial,  or  pollution 
from  natural  organic  matter,  is  to  find  a  second 
element  to  use  as  an  isotopic  label.  Sulfur  from 
seawater  sulfate  has  delta34S  values  which  are 
distinctly  positive  compared  with  sulfur  from  con- 
tinental runoff  or  from  marsh  environments. 
Shrimp  tissue  analyzed  for  both  carbon  and  sulfur 
carries  the  isotopic  signature  of  its  environment 
allowing  classification  as  estuarine,  offshore  or  mi- 
gratory. In  the  case  of  industrialized  studies,  if  the 
feedstock  sulfur  for  tracing  the  effects  of  both  the 
plant  and  its  products  on  the  environment.  House- 
hold detergents,  as  well  as  certain  dispersants  used 
by  the  oil  companies,  contain  organic  sulfates  and 
sulfonates  which  might  be  traced  using  stable  iso- 
tope measurements.  As  with  the  shrimp,  correla- 
tion diagrams  plotting  deltal3C  versus  deltal5N 
classify  organic  matter  in  marine  sediments  as  to 
source  much  more  reliably  than  could  be  done 
using  either  parameter  by  itself.  Three-dimensional 
plots  of  delta  13C,  delta  15N  and  delta34S  may 
permit  even  more  accurate  classification  of  a  wide 
variety  of  environmental  samples.  (See  also  W89- 
07234)  (Miller-PTT) 
W89-07277 


ENVIRONMENTAL  PROFILE  ANALYSIS, 

GSF-  Institute,  1300  La  Velle  Rd,  Alamogordo, 

NM  88310. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07281 


PH  STABILITY  OF  PRECIPITATION  SAM- 
PLES, 

Environmental  Monitoring  and  Services,  Inc.,  Ca- 
marillo,  CA. 

L.  E.  Topol,  and  S.  Ozdemir. 
IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  216-219,  1  fig,  1 
tab,  5  ref. 

Descriptors:  'Sample  preservation,  'Water  analy- 
sis, 'Chemistry  of  Precipitation,  'Precipitation, 
'Acid  rain,  'Hydrogen  ion  concentration,  Water 
sampling. 

The  importance  of  significant  differences  between 
field  and  laboratory  measurements  of  pH  of  pre- 
cipitation samples  was  investigated.  To  gather 
more  information  on  the  reliability  of  the  pH 
values,  measurements  were  performed  at  the  19 
sites  of  the  Utility  Acid  Precipitation  Study  Pro- 
gram for  one  year  to  more  systematically  study  the 
sample  pH  change  with  time.  The  objectives  of  the 
study  were  to  assess  sample  pH  stability  by  deter- 
mining: (1)  if  significant  changes  in  pH  occurred  in 
the  two-week  interval  after  sample  collection,  (2)  if 
the  pH  differences  between  laboratory  and  field 
were  due  to  different  operator  technique  and  elec- 
trodes, and  (3)  if  pH  measurements  made  in  the 


laboratory  as  much  as  two  weeks  after  collection 
have  an  acceptable  uncertainty  with  regard  to  the 
event  values  upon  collection.  Results  indicate  that 
differences  between  field  and  lab  pH  values  are  not 
due  merely  to  operator  techniques  or  equipment 
but  are  caused,  at  least  in  part,  to  sample  changes. 
These  changes  are  in  accord  with  hypothetical 
mechanisms,  such  as  biogenic  reactions  (including 
the  degradation  of  organic  acids)  and  the  neutral- 
ization of  acid  by  alkaline  soil  dust.  Other  data 
show  a  consistency  among  sites  with  high  weak 
acid  fractions  of  total  acidity  and  large  changes  in 
pH.  However,  although  samples  from  sites  of  low 
acidity  (pH  greater  than  4.7)  can  have  large  differ- 
ences between  laboratory  and  field  values  (greater 
than  0.4  pH  unit),  differences  for  higher  acidity 
sites  (pH  less  than  4.6)  are  generally  much  smaller. 
Further,  the  error  involved  in  the  annual  averages 
for  sites  of  mean  pH  greater  than  4.6  appears  to  be 
less  than  0.05  pH  and  up  to  about  0.12  pH  for  sites 
of  lower  acidity.  (See  also  W89-07234)  (Miller- 
PTT) 
W89-07283 


MODELING  DATA  FROM  TIME  RESOLVED 
LEACHING  TESTS, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07288 


DEVELOPMENT  OF  A  WASTE  TRACKING 
SYSTEM  FOR  PLANNING  AND  ANALYSIS  OF 
LARGE  SCALE  LEACHING  EXPERIMENTS, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic   entry  see   Field   5D. 

W89-07290 


LEACHING  OF  SALTSTONE  -  LABORATORY 
AND  FIELD  TESTING  AND  MATHEMATICAL 
MODELING, 

For  primary  bibliographic  entry  see  Field  5E. 
W89-07293 


NEUTRON  ACTIVATION  ANALYSIS  OF  VERY 
RECENT  SEDIMENT  ACCUMULATIONS  IN 
WETLANDS  BORDERING  THE  NORTHERN 
GULF  OF  MEXICO, 

Louisiana  State  Univ.,  Baton  Rouge.  Nuclear  Sci- 
ence Center. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-07317 


MONOBROMOBIMANE  DERD7ATIZATION 
AND  HPLC  SEPARATION  OF  REDUCED 
SULFUR  COMPOUNDS  IN  SEDIMENT 
POREWATERS  AND  ASSOCIATED  SULFUR 
OXIDIZING  MOLLUSCS, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
Marine  Biology  Research  Div. 
R.  D.  Vetter,  and  B.  Javor. 

IN:  Preprints  of  Papers  Presented  at  the  194th 
ACS  National  Meeting.  Vol.  27,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1987.  p.  513-514. 

Descriptors:  'Separation  techniques,  'Chemical 
analysis,  'Water  analysis,  'Sediments,  'Chemical 
reactions,  'Sulfur  compounds,  'Chromatography, 
'Mollusks,  'Interstitial  water,  Bimane  method, 
Methylene  blue  method,  Sulfur  bacteria,  Symposia. 

The  original  bimane  method  was  adapted  in  order 
to  define  the  sulfur  environment  of  sediments  and 
to  study  the  metabolism  of  sulfur  tolerant  and 
sulfur  utilizing  invertebrates.  The  monobromobi- 
mane  derivatization  and  HPLC  separation  method 
of  Fahey  was  adapted  for  the  study  of  reduced 
sulfur  compounds  in  sediment  porewaters,  hydro- 
thermal  fluids  and  blood  and  tissue  samples.  Modi- 
fications to  the  method  involve  excitation  of  the 
fluorescent  adduct  in  the  ultraviolet  results  in  a 
greater  fluorescent  yield,  and  the  coupling  of  an  in- 
line scintillation  counter  with  the  fluorescence  de- 
tector of  the  HPLC  such  that  35S-sulfide  can  be 
traced  through  subsequent  oxidation  products.  To 
validate  the  applicability  of  this  method  for  sedi- 
ment porewatcr  measurements,  sulfide  concentra- 


tions were  determined  by  the  accepted  methy 
blue  method  and  compared  with  monobrom 
mane  dc-rivatized  samples  separated  on  HPLC 
general,  the  amount  of  sulfide  as  determined  b> 
bimane  method  was  always  slightly  lower  than 
methylene  blue  method  The  procedure  has 
lowed  us  to  store  samples  for  later  analysis  an 
observe  steps  in  metabolism  or  chemical  oxida 
and  has  reduced  the  potential  artifacts  of  wor 
with  35S-labeled  substrates.  This  method  shi 
have  broad  applications  on  the  field  of  envi 
mental  sulfur  chemistry.  (See  also  W89-07 
(Miller-PTT) 
W89-07331 


USE  OF  A  DIFFUSION  SCRUBBER  AND  O 
TINUOUS  LIQUID  PHASE  ANALYSIS  I 
THE  DETERMINATION  OF  SUB-PI 
LEVELS  OF  FORMALDEHYDE,  HYDROC 
PEROXIDE  AND  SULFUR  DIOXIDE, 
Texas  Tech  Univ.,  Lubbock.  Dept.  of  Chemi 
and  Biochemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-07349 


NATURAL    35S    AS    A    WATERSHED-SO 
TRACER, 

Oak  Ridge  National  Lab.,  TN.  Environmental 

ences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07369 


FACTORS  INFLUENCING  THE  UPTAKE 
METALS  BY  PLANTS  IN  TWO  AREAS 
NORTH  WALES, 

Royal  Holloway  and  Bedford  New  Coll.,  Egl 

(England).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07377 


APPLICATION  OF  GENE  PROBES  TO  T 
DETECTION      OF      ENTEROVIRUSES 
GROUNDWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology 

Immunology. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07382 


USE  OF  DEACTIVATION  RATE  DATA  FOR 
TABLISHING  DRINKING  WATER  DISINF1 
TION  REQUIREMENTS  FOR  GIARDIA  CT 
CONTROL, 

Environmental    Protection    Agency,    Cincimi 
OH.  Water  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-07386 


PREDICTING  CUPRIC  ION  ACnVITIES 
NATURAL  WATERS  USING  A  TWO  B 
CRETE  BINDING  SITES  COMPUTER  MOD! 

Universidade  Estadual  de  Campinas  (Brazil).  I 

de  Quimica. 

W.  F.  Jardim,  and  S.  M.  N.  Gimenez. 

IN:  Preprints  of  Papers  Presented  at  the  19 

ACS  National  Meeting.  Vol.  27,  No.  2.  Divisiot 

Environmental  Chemistry,  American  Chemical 

ciety,  Washington,  DC.  1987.  p.  833-836,  1  tat 

ref. 

Descriptors:  'Algal  control,  'Water  pollution  c 
trol,  'Model  studies,  'Computer  models,  *Cop[ 
Speciation,  Ions,  Natural  waters,  Binding-sites. 

A  simple  model  was  developed  to  compute  cop 
speciation  activity  in  water  samples.  The  compu 
program,  based  upon  the  existence  of  two  discr 
binding-sites,  has  been  applied  to  natural  fresrn 
ter  samples  and  the  theoretical  activities  were  cc 
pared  to  the  experimental  values  obtained  in  til 
tions.  For  samples  in  which  both  conditional  stal 
ity  constants  of  the  copper  complexes  (Ci 
formed  with  naturally  occurring  ligands  were 
the  same  order  of  magnitude,  typical  predic 
values  showed  a  mean  deviation  of  1%  from 
experimental  data.  The  titration  data  is  first  a 
lyzcd  using  Scatchard  plots  where  the  ratio  Cu 
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n  plotted   as  a   function   of  CuL.   The 

iJeil  into  two  linear  segments  using  the 

,uch  suggested  by  Rosenthal  (1967).  Assum- 

lystetn  containing  two  discrete  binding  sites. 
nass  balance  gives  a  fourth  degree  polynomial 
a  hich  was  solved  using  the  Newton- 
ian iterative  method.  The  theoretical  values 
i  generated  from  the  computer  are  com- 
i  with  the  experimental  data  using  the  first  set 
jij  obtained  from  the  Scatchard  plot.  The 
;nt  error  of  the  theoretical  value  is  then  ana- 
I  in  terms  of  random  and  biased  dispersions, 
residual  variance  is  computed  and  used  as  the 
ng  parameter  for  further  refinements  of  the 
nons.  The  multi-ligand  system,  in  spite  of  the 
Mt\  in  concentration  and  binding  strength  of 
anous  ligands,  can  be  modelled  using  a  rela- 
y  small  number  of  discrete  sites.  Usually  metal 
is   controlled   by    preferential    binding 

From  the  results  obtained  for  filtered  and 
filtered  samples  for  the  Taquaral  Lagoon, 
il,  the  difference  between  K.1  and  K2  (condi- 
1  constants)  is  much  smaller  in  the  presence  of 
:nded  solids  when  compared  to  the  filtered 
ile;  but.  the  total  ligand  concentration  is  33% 
;t  due  to  the  solid  adsorbent  sites.  The  model 
ye  used  to  calculate  total  copper  concentration 
ought  to  be  used  in  natural  waters  to  provide 
ninimum  concentration  required  to  avoid  nui- 
;  algal  blooms.  (See  also  W89-07234)  (Miller- 
1 
-07399 


CE  METAL  LABILITY  AT  MULTIPLE 
E  RESTRAINTS  USING  A  CONTROLLED 
W     RATE     CHELEX     COLUMN     TECH- 

I'E, 

au  of  Reclamation,  Denver,  CO. 

primary  bibliographic  entry  see  Field  5A. 

-07401 


LLTANEOUS  XAD-2  RESIN  EXTRACTION 
)  HIGH-RESOLUTION  ELECTRON-CAP- 
IE  GAS  CHROMATOGRAPHY  OF  CHLO- 
E-CONTAINING  HERBICIDES  IN  WATER 
IPLES, 

kyushu  Municipal  Inst,  of  Environmental 
th  Sciences  (Japan). 

primary  bibliographic  entry  see  Field  5A. 
-07420 


IMENT-PROFILE    CAMERA    STUDY    OF 
AVAUKEE  HARBOR  SEDIMENTS, 

:onsin    Univ. -Milwaukee.    Center    for    Great 

s  Studies. 

primary  bibliographic  entry  see  Field  2J. 

1-07445 


ON-EXCHANGE  ENRICHMENT  AND 
CTROPHOTOMETRIC  DETERMINATION 
TRACES    OF    GALLIUM    IN    NATURAL 

TERS, 

oshima  Univ.  (Japan).  Lab.  for  Chemistry, 
primary  bibliographic  entry  see  Field  2K. 

1-07454 


MBINATION  OF  THIN-LAYER  CHROMA- 
jRAPHY  AND  INFRARED  SPECTROSCO- 
1N  THE  ANALYSIS  OF  WATER,  WASTE 
TER  AND  SLUDGE:  AN  INTRODUCTION 
'MBINATION  DUNNSCHICHT-CHROMA- 
^RAPHIE/IR-SPEKTROSKOPIE  BEI  DER 
\LYSE  VON  WASSER,  ABWASSER, 
[LAMM  UND  ABFALL:  EINE  EINFUH- 
SG), 

idesanstalt  fuer  Gewaesserkunde,  Koblenz 
■many.  F.R.). 

primary  bibliographic  entry  see  Field  5A. 
9-07455 


JWPFA5,  Vol.  61,  No.  1,  p  83-86,  January  1989.  6 
fig,  8  ref. 

Descriptors:  *Sensors,  *Error  analysis, 
*Wastewater  treatment,  *Instrumentation,  'Dis- 
solved oxygen,  'Mathematical  models,  'Oxygen 
transfer,  Data  collection,  Process  control,  Aerobic 
conditions,  Aeration,  Parameterization,  Water 
quality  management. 

Dissolved  oxygen  (DO)  probes  are  widely  used  to 
collect  concentration  versus  time  data  in  non- 
steady-state  reaeration  tests  that  are  used  to  esti- 
mate clean  water  oxygen  transfer  rates.  Probe  lag- 
induced  error  is  known  to  alter  the  results  of  these 
tests.  To  estimate  the  magnitude  of  this  error,  a 
series  of  lab-scale  reaeration  experiments  was  per- 
formed using  DO  probes  with  various  lag  times. 
The  experimental  results  were  confirmed  with  a 
mathematical  model  that  treats  the  probe  lag  as 
first  order.  The  magnitude  of  the  error  in  estimat- 
ing oxygen  transfer  rate  is  less  than  1%  if  the 
product  of  the  volumetric  oxygen  transfer  coeffi- 
cient (K  sub  L  a)  and  the  probe  time  constant  is 
less  than  0.02.  If  low-end  data  truncation  is  per- 
formed, the  product  of  probe  lag  and  oxygen  trans- 
fer coefficient  can  be  increased  to  0.05  without 
creating  error  in  excess  of  1%.  (Author's  abstract) 
W89-07486 


MEASUREMENT  OF  RESPIRATION  OF  ACTI- 
VATED SLUDGE, 

Kemijski  Inst.  Boris  Kidric,  Ljubljana  (Yugoslav- 
ia). 

M.  Ros,  M.  Dular,  and  P.  A.  Farkas. 
Water  Research  WATRAG,  Vol.  22,  No.   11,  p 
1405-1411,  November  1988.  11  tab,  23  ref. 

Descriptors:  'Measuring  instruments,  'Activated 
sludge  process,  'Respiration,  'Organic  wastes, 
'Biological  wastewater  treatment,  'Oxygen 
uptake,  Mathematical  studies,  Mixed  liquor  solids, 
Stage  treatment,  Aerobic  conditions,  Oxygen 
transfer,  Biological  oxygen  demand. 

The  use  of  an  open  respirometer  (respirograph)  for 
the  determination  of  biochemical  oxygen  demand 
is  described.  Recorder  traces  can  be  divided  into 
four  phases.  On  the  basis  of  these  phases,  certain 
parameters  that  are  employed  in  the  characteriza- 
tion of  wastewaters  and  in  dimensioning  and  con- 
trolling biological  treatment  plants  can  be  evaluat- 
ed. The  first  phase  involves  saturation  of  the  sus- 
pension of  activated  sludge,  where  the  suspension 
is  transferred  from  the  biological  treatment  plant  to 
the  respirograph  and  aerated  until  all  the  substrate 
in  the  system  has  been  used  up.  Most  of  the  sub- 
strate can  be  removed  by  rinsing  the  sludge  with 
tap  water.  The  second  phase  is  the  determination 
of  endogenous  oxygen  uptake  rate.  This  uptake 
rate  has  a  calculable,  constant  value.  The  third 
phase  is  the  calculation  of  the  overall  oxygen  trans- 
fer coefficient.  This  can  be  calculated  provided  the 
same  diffuser  stone  is  applied  for  every  experiment 
to  maintain  constant  air  flow,  and  provided  the 
same  volume  and  shape  reactor  is  used  for  all 
measurements.  Also,  stirring  with  a  magnetic  or 
other  stirrer  and  temperature  of  the  mixed  liquor 
must  both  be  kept  constant  during  the  experiment. 
The  final  phase  is  the  evaluation  of  the  respiro- 
gram,  which  is  accomplished  once  the  overall 
oxygen  transfer  coefficient  and  the  endogenous 
oxygen  uptake  rate  have  been  measured.  Some 
other  methods  that  have  previously  been  used  for 
the  determination  of  BOD  (Warburg's,  Sapromat, 
dilution,  etc.)  are  time-consuming.  The  respirogra- 
phic  technique  yields  results  within  a  few  hours, 
the  accuracy  being  comparable  to  that  of  the  other 
methods.  Respirography  appears  to  be  particularly 
suitable  for  use  in  controlling  the  operation  of 
biological  treatment  plants.  (Friedmann-PTT) 
W89-07495 


OPTIMIZATION  OF  THE  HYDROMETRIC 
NETWORK  OPERATION  BY  A  HEURISTIC 
TRAVELING  SALESMAN  ALGORITHM, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-07548 


ESTIMATION  OF  OPTICAL  PROPERTIES  OF 
WATER  FROM  SECCHI  DISK  DEPTHS, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

R.  J.  Davies-Colley,  and  W.  N.  Vant. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

6,  p  1329-1335,  December  1988.  2  fig,  1  tab,  29  ref. 

Descriptors:  'Secchi  disks,  'Water  depth,  'Trans- 
parency, 'Optical  properties,  'Reflectance,  New 
Zealand,  Lakes,  Light  penetration,  Absorption, 
Theoretical  analysis. 

Optical  information  on  a  water  body  is  often  re- 
quired when  only  Secchi  disk  depths  are  available. 
Many  limnologists  and  water  managers  have  at- 
tempted to  estimate  diffuse  light  attenuation  in 
water  from  Secchi  depth  data  assuming  a  simple 
inverse  relationship.  However,  we  show  theoreti- 
cally that  the  product  of  Secchi  depth  and  the 
diffuse  attenuation  coefficient  is  markedly  depend- 
ent on  the  reflectance  coefficient  (brightness)  of 
water.  Data  from  28  New  Zealand  lakes  of  diverse 
optical  character  demonstrated  this  dependence 
over  a  wide  range  of  reflectance  (1.1  to  35.9%). 
Uncritical  estimation  of  attenuation  coefficients  for 
diffuse  light  from  Secchi  depths,  using  the  current- 
ly available  simple  inverse  expressions,  is  discour- 
aged because  of  the  possibility  of  bias.  (Author's 
abstract) 
W89-07565 


FIELD  EVALUATION  OF  A  SLIM-HOLE 
BOREHOLE  INDUCTION  TOOL, 

Nevada   Univ.    System,    Reno.    Water   Resources 

Center. 

K.  C.  Taylor,  J.  W.  Hess,  and  A.  Mazzela. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  9,  No.  1,  p  100-104,  Winter  1989.  10  fig,  3  ref. 

EPA  Assistance  Agreement  CR  812713. 

Descriptors:  'Borehole  geophysics, 

'Logging(Recording),  'Induction  logging,  'Bore- 
holes, 'Drilling  equipment,  Conductivity,  Hydrau- 
lic equipment,  Temperature  effects,  Monitoring, 
Performance  evaluation. 

The  Geonics  EM-39  borehole  induction  tool  was 
field  tested  to  evaluate  its  performance  for  measur- 
ing formation  conductivity  under  controlled  condi- 
tions. The  effects  of  temperature  changes  and  bore- 
hole fluids  were  found  to  be  negligible  under  most 
conditions.  The  instrument  can  be  calibrated  in 
large  bodies  of  water  of  known  electrical  conduc- 
tivity. When  properly  calibrated,  the  +  or  -5% 
accuracy  claimed  by  the  manufacturer  is  obtain- 
able. A  geologic  unit  must  be  at  least  4  m  thick  for 
the  electrical  conductivity  of  the  unit  to  be  accu- 
rately measured.  Geologic  units  thinner  than  4  m 
thick  can  be  detected  if  the  conductivity  contrast 
to  adjacent  units  is  sufficiently  large.  (Author's 
abstract) 
W89-07577 


ECONOMICS  OF  SAMPLE  COMPOSITING  AS 
A  SCREENING  TOOL  IN  GROUND  WATER 
QUALITY  MONITORING, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-07582 


FECTS  OF  DISSOLVED  OXYGEN  PROBE 
G  ON  OXYGEN  TRANSFER  PARAMETER 
riMATION, 

ifornia  Univ.,  Los  Angeles   Dept   of  Engineer- 

L  Philichi,  and  M  K.  Stenstrom. 

nwl    Water     Pollution     Control     Federation 


NATIONAL  WATER-QUALITY  ASSESSMENT: 
FUTURE  DIRECTIONS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-07543 


COMPARISON  OF  METHODS  FOR  SAM- 
PLING DISSOLVED  NITROGEN  IN  A  FRAC- 
TURED CARBONATE-ROCK  AQUIFER, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-07583 
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ARTIFICIAL  SUBSTRATE  EXPOSURE  TIMES 
FOR  PERIPHYTON  BIOMASS  ESTIMATES  IN 
RIVERS, 

Department  of  Scientific  and  Industrial  Research, 
Christchurch  (New  Zealand).  Div.  of  Water  Sci- 
ences. 

B.  J.  F.  Biggs. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  22,  No.  4,  p  507-515, 
1988.  3  fig,  3  tab,  29  ref. 

Descriptors:  'Biological  samples,  'Samplers, 
'Sampling,  'Biomass,  'Stream  biota,  'Substrates, 
'Periphyton,  'Detritus,  Population  dynamics, 
Aquatic  populations,  Aquatic  environment,  Detri- 
tus, Ecosystems,  New  Zealand. 

The  time  for  periphyton  biomass  to  accrue  to 
approximately  natural  levels  on  a  new  artificial 
substrate  sampler,  designed  for  use  in  harsh  river 
environments,  was  investigated.  Six  8-week  experi- 
ments were  attempted  in  9  New  Zealand  rivers  of 
differing  nutrient  status.  Accrual  rates  were  highly 
variable  and  results  between  experiments  were  in- 
consistent within  rivers.  The  colonization  stage, 
and  the  low  biomass  communities,  were  dominated 
by  heterotrophic  organisms  and/or  detritus.  In  un- 
enriched  and  enriched  rivers,  biomass  on  the  artifi- 
cial substrates  approximated  natural  substrate  after 
4  weeks.  In  moderately  enriched  rivers,  results 
were  highly  variable  and  artificial  substrate  bio- 
mass gave  only  a  fair  representation  of  natural 
substrate  levels  after  8  weeks  of  accrual.  Because 
of  variability  in  accrual  rates,  adopting  standard 
accrual  times  for  artificial  substrate  sampling  of 
New  Zealand's  shallow,  swift  rivers  is  not  recom- 
mended. Samplers  should  be  checked  regularly 
and  removed  just  before  sloughing  starts  at  the 
most  productive  site,  to  avoid  comparing  sloughed 
and  non-sloughed  communities.  (Author's  abstract) 
W89-07608 


APPLICATION  OF  SATELLITE  DATA  TO 
MONITORING  SNOW  COVER  AND  RUNOFF 
IN  GREENLAND, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
W89-07625 


LONG-TERM  PREDICTION  MODEL  FOR 
TOTAL  PHOSPHORUS  CONCENTRATIONS 
IN  LAKE  KINNERET, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
For   primary   bibliographic   entry   see   Field   5G. 
W89-07639 


DETERMINATION  OF  FREE  FATTY-ACID 
CONTENT  OF  POLLUTED  AND  UNPOLLUT- 
ED WATERS, 

Salford  Univ.  (England).  Dept.  of  Chemistry  and 

Applied  Chemistry. 

O.  S.  Fatoki,  and  F.  Vernon. 

Water  Research  WATRAG,  Vol.  23,  No.  1,  p  123- 

125,  January  1989.  1  fig,  1  tab,  17  ref. 

Descriptors:  'Measuring  instruments,  'Pollutant 
identification,  'Chemical  analysis,  'Water  analysis, 
'Capillary  gas  chromatography,  'Fatty  acids, 
England,  Effluents,  Wastewater  treatment, 
Wastewater  disposal,  Wastewater  analysis,  River 
Irwell,  River  Etherow,  River  Mersey. 

A  capillary  gas  chromatographic  analytical 
method  was  used  for  the  determination  of  free 
fatty  acids  (FFA)  in  surface  waters.  Of  the  several 
solvents  tried  for  extraction,  chloroform  gave  the 
best  result.  Monitoring  programs  were  conducted 
in  some  rivers  of  norlhwest  England  (Irwell,  Eth- 
erow, and  Mersey)  and  sewage  plant  effluents. 
FFA  ranging  from  carbon  chain  length  CI 2  to 
CI 8,  including  unsaturated  acid,  were  found,  with 
a  great  predominance  of  normal  even-carbon  num- 
bers. Concentrations  of  FFA  in  the  water  samples 
ranged  from  0.7  to  125  microgram/L  (average: 
15  7  +  or  -  26.2  microgram/L).  There  were  not 
marked  differences  in  FFA  constituents  between 
polluted  and  unpolluted  waters.  The  higher  values 
of  H  A  content  in  polluted  waters  should  be  due 
to  sewage.  (Author's  abstract) 
WX9-07647 


OBLIQUE  SECTION  HYDRIDE  GENERATOR 

FOR  SIMULTANEOUS  DETERMINATION  OF 

ARSENIC,    ANTIMONY,    AND    BISMUTH    IN 

GEOLOGICAL  SAMPLES  BY  INDUCTIVELY 

COUPLED       PLASMA-ATOMIC      EMISSION 

SPECTROMETRY, 

Academia  Sinica,  Beijing  (China).  Research  Center 

for  Eco-Environmental  Sciences. 

L.  Zhang,  X.-  Q.  Shan,  and  Z  -  M.  Ni. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  332,  No.  7,  p  764-768,  December 

1988.  1  fig,  4  tab,  22  ref. 

Descriptors:  'Measuring  instruments,  'Arsenic, 
'Antimony,  'Bismuth,  'Hydride  generators, 
'Metals,  'Chemical  analysis,  'Standards,  'Atomic 
emission  spectrometry,  Chemical  interference,  Per- 
formance evaluation,  Transition  metals,  Ions. 

An  oblique  section  hydride  generator  has  been 
developed  for  use  in  combination  with  inductively 
coupled  plasma-atomic  emission  spectrometry.  In 
this  generator,  there  is  no  mixing  tube.  The  sample 
solution  and  1%  m/v  potassium  tetrahydroborate 
solution  is  pumped  by  a  peristaltic  pump  through 
two  separate  1.5-mm  diameter  polyethylene  tubes. 
The  mixing  and  reaction  of  these  solutions,  and  the 
separation  of  gaseous  hydrides  and  liquids,  are 
accomplished  simultaneously  in  the  oblique  section 
of  the  generator.  The  evolved  hydrides  and  hydro- 
gen are  swept  into  the  spectrometer  by  a  continu- 
ous flow  of  argon.  The  generator  offers  less  inter- 
ferences from  concomitant  ions  and  transition 
metal  ions  when  compared  with  the  conventional 
hydride  generators  reported  in  the  literature.  The 
emission  signals  and  the  detection  limits  of  the 
analytes  also  are  improved.  The  recommended  hy- 
dride generator  has  been  applied  to  the  determina- 
tion of  arsenic  at  the  microgram/g  level  and  anti- 
mony and  bismuth  at  the  sub-microgram/g  level  in 
geologic  standard  reference  materials  (GBW 
07302,  GBW  07303,  GBW  07304,  GBW  07306, 
GBW  07307,  and  GBW  07305).  A  good  agreement 
was  achieved  between  the  data  obtained  by  the 
present  study  and  certified  values.  Tables  are  in- 
cluded showing  transition  metal  interferences  for 
determination  of  arsenic,  antimony,  and  bismuth 
using  the  oblique  section  hydride  generator. 
(Rochester-PTT) 
W89-07654 


MEASUREMENTS  OF  THE  SIZE-DEPEND- 
ENCE OF  SOLUTE  CONCENTRATIONS  IN 
CLOUD  DROPLETS, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-07662 


CLOUD  CHEMISTRY  RESEARCH  AT  WHITE- 
FACE  MOUNTAIN, 

State  Univ.   of  New  York  at   Albany.   Dept.   of 

Atmospheric  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07667 


EVALUATION  OF  THE  EXTRACTION  EFFI- 
CIENCIES   OF    SOME    COMMON    EXTRAC- 
TANTS  FOR  FE,  CR,  MN,  NI,  PB  AND  CU  ON 
FIVE  GRAIN-SIZE  FRACTIONATED,  TROPI- 
CAL MARINE  SEDIMENTS, 
University  of  the  West  Indies,  St.  Augustine  (Trin- 
idad and  Tobago).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W 89-07671 


INFLUENCE  OF  VARIATIONS  IN  CULTURE 
MEDIUM  ON  THE  SURVIVAL  AND  REPRO- 
DUCTION OF  DAPHNIA  MAGNA, 

Shell  Research  Ltd.,  Sittingbourne  (England).  Sit- 

tingbourne  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07682 


DETERMINATIONS  OF  POLYNUCLEAR  AR- 
OMATIC HYDROCARBONS  IN  WATER  BY 
FLOTATION  ENRICHMENT  AND  HPLC, 

State  Univ.  of  New  York  Coll.  at  Buffalo.  Great 


lakes  Lab 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07697 


QUENCHING  AND  LIQUID  CHROMATOC 
PHIC  DETERMINATION  OF  POLYTHH 
ATES  IN  NATURAL  WATER, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry 
For  primary  bibliographic  entry  see  Field  5A. 
W89-07698 


FILTER  TYPES,  FILTRATION  AND  POST-1 
TRATION  TREATMENT  IN  PHYTOPLA 
TON  PRODUCTION  STUDIES, 

Port   Elizabeth   Univ.   (South   Africa).   Dept 

Botany. 

T.  Hilmer,  and  G.  C.  Bate. 

Journal  of  Plankton  Research  JPLRD9,  Vol. 

No.  1,  p  49-63,  January  1989.  2  fig,  4  tab,  40 

Descriptors:  'Sample  preservation,  'Plank 
'Phytoplankton,  'Filters,  'Filtration,  Carbon 
ters,  Glass  fiber  filters,  Cellulose  ester  fil 
Aquatic  plants,  Cell  damage,  Acid  rinsing,  Ra 
active  tracers. 

Acid  rinsing,  used  to  decontaminate  filters  in 
production  studies,  caused  cell  rupture  and  re 
ed  in  elevated  C14  counts  in  the  filtrates  of  six 
of  seven  phytoplankton  samples.  Large  volume 
ml)  rinses  using  only  water  caused  some,  but  le 
damage.  Comparing  the  recovery  of  C14-lab 
cells  and  chlorophyll  a  on  glass  fiber,  polycarl 
ate  and  cellulose  ester  filters  revealed  unacco 
able  losses  at  times  with  all  three  filter  types,  t 
losses  could  not  be  explained  by  cell  rupture 
tachment  to  the  filter  funnel  wall,  filter  treati 
or  self-absorption  during  scintillation  counl 
Compared  to  the  whole  sample  acid  bubfc 
method,  recovery  on  the  glass-fiber  filters 
highest.  Results  for  the  polycarbonate  filters  v 
more  variable,  while,  in  all  cases,  recovery 
cellulose  ester  filters  was  much  lower.  (Autr 
abstract) 
W89-07709 


PREDICTIVE  MODEL  FOR  RESUSPENS1 
AND  DEPOSITION  OF  BOTTOM  SEDIM1 
IN  A  LAKE. 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiolof 

Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-07730 


AUTOMATED  SPECTROPHOTOMET 

FIELD  MONITOR  FOR  WATER  QUALITY 
RAMETERS, 

Hull  Univ.  (England).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-07735 


ON-LINE  VOLTAMMETRIC  ANALYZER  I 
TRACE  METALS  IN  WASTEWATER, 

Oak  Ridge  National  Lab.,  TN.  Analytical  Che 

try  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07736 


INTERACTION  OF  TIDE  AND  RIVER  FL( 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-07744 


FAST     MULTIRESERVOIR     MULT1PER1 
LINEAR  PROGRAMING  MODELS, 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  E 

neering. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-07754 


FLOW    MEASUREMENT    WITH    TRAPEZ 
DAL  FREE  OVERFALL, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  C 
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■peering. 

j  Keller,  and  S.  S.  Fong. 

rnal  of  Irrigation  and  Drainage  Engineering 
)EDH.  Vol.  115,  No.  1,  p  125-136.  February 
9.  5  fig,  2  tab,  15  ref. 

Kriptors:  'Gaging,  'Stream  gaging,  *Flow 
isurement,  'Streamflow,  'Open  channels, 
lannel  flow,  'Pressure  distribution,  Theoretical 
lysis.  Model  studies,  Flow  rate,  Overflow  chan- 
i.  Spillways,  Model  testing. 

I  theoretical  and  experimental  investigations 
e  shown  that  a  relationship  exists  between  the 
v  rate  and  the  depth  at  the  free  overfall  of  a 
nnel.  Such  a  relationship  enables,  in  principle, 
use  of  the  free  overfall  as  a  discharge  measur- 
structure.  The  trapezoidal  free  overfall  was 
Jyzed  by  the  one-dimensional  momentum  equa- 
i  which  includes  an  assumed  pressure  distribu- 
i  at  the  brink.  The  pressure  distribution  is  based 
pervious  measurements  in  rectangular  and  trian- 
ar  open  channels.  The  predicted  relationship 
ween  brink  depth  and  discharge  was  compared 
h  experimental  data  from  a  laboratory  flume, 
I  excellent  agreement  was  evident.  A  calibration 
irt.  applicable  to  any  mild  slope  trapezoidal 
mnel.  was  developed  theoretically  and  checked 
mst  the  data  from  the  present  study  and  data 
m  previous  studies.  Again  excellent  agreement 
s  noted.  Comparison  with  previous  predictive 
hniques,  in  which  the  pressure  distribution  at 
brink  was  assumed  to  be  uniformly  atmospher- 
illustrates  the  importance  of  including  this  pres- 
e  distribution  in  the  analysis.  (Author's  abstract) 
19-07799 


PROVED  METHODS  FOR  THE  MEASURE- 
•NT  OF  PO210,  PB210,  AND  RA226, 

ssachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

ril  Engineering. 

Benoit,  and  H.  F.  Hemond. 

nnology  and  Oceanography  LIOCAH,  Vol.  33, 

.  6,  p  1618-1622,  November  1988.  3  fig,  20  ref. 

scriptors:  'Radioactive  dating,  'Polonium  ra- 
isotopes.  'Sediments,  'Radon  radioisotopes, 
sad  radioisotopes,  Radioactivity  techniques,  Ra- 
chemical  analysis,  Particulate  matter,  Sedimen- 

agy- 

e  naturally  occurring  radionuclides  Po210, 
210,  and  Ra226  have  been  used  extensively  to 
ermine  the  ages  of  recently  deposited  sediments 
1  also  as  tracers  of  particle-reactive  metals  and 
ticulate  matter.  Several  potential  disadvantages 
the  traditional  measurement  strategies  of  these 
lioisotopes  are  overcome  by  several  refinements 
measuring  techniques.  Pb210  and  Po210  can  be 
asured  by  alpha  spectrometry  following  room- 
aperature  plating  in  ordinary  widemouthed 
nple  jars.  Use  of  two  different  isotopes  of  polo- 
im  (Po208  and  Po209)  as  yield  monitors  facili- 
es  measurement  of  Pb210  and  Po210  when  both 
ist  be  determined  on  the  same  samples.  Hot  HC1 
ching  and  plating  improves  the  resolution  of 
iha  spectra  for  samples  high  in  interfering  iron. 
226  can  be  quantitatively  electrodeposited  from 
ueous  solution  onto  steel  disks  in  disposable  plat- 
',  cells  with  an  inexpensive  9-V  battery  elimina- 
'  as  a  power  supply.  The  resulting  source  can  be 
asured  directly  by  alpha  spectrometry,  eliminat- 
(  the  need  for  a  separate  detector  system  when 
termining   supported    Pb210   activity.    (Geiger- 

89-07827 


RATIFIED,  TWO-STAGE  SAMPLING 
SIGN  FOR  ESTIMATION  OF  THE  BIO- 
ASS  OF  MYTILUS  EDULIS  L.  IN  LINDA- 
'OLLENE,  A  LAND-LOCKED  FJORD  IN 
ESTERN  NORWAY, 

md  Univ.  (Sweden).  Dept.  of  Animal  Ecology. 
»  primary  bibliographic  entry  see  Field  2L. 
89-07839 


WEUMATIC,  BOTTOM-ACTIVATED,  OPEN- 
«G  AND  CLOSING  DEVICE  FOR  EPI- 
ENTHIC  SLEDGES, 

•rgen  Univ.  (Norway).  Inst,  of  Marine  Biology. 


J.  H.  Fossa,  J.  Larsson,  and  L.  Buhl-Jensen. 
Sarsia  SARI  A3,  Vol.  73,  No.  4,  p  299-302,  1988.  2 
fig,  1  tab,  9  ref. 

Descriptors:  'Sampling,  'Bottom  sampling,  'Bio- 
logical samples,  'Benthic  fauna,  Aquatic  environ- 
ment. Bottom  sediments. 

Several  epibenthic  sledges  with  opening  and  clos- 
ing devices  activated  by  bottom  contact,  messen- 
gers or  acoustic  signals  have  been  constructed  for 
sampling  of  the  near-bottom  fauna.  There  have, 
however,  been  doubts  about  how  properly  the 
sledge  has  sampled  during  a  haul;  if,  for  instance, 
the  sledge  has  weak  bottom  contact  and  is  lifted  off 
the  bottom  in  the  front,  the  shoe  will  not  be  kept 
firmly  against  the  substrate  and  the  door  may  be 
partly  opened.  This  may  also  happen  when  the 
substrate  is  very  soft  and  there  is  a  possibility  that 
the  door  will  flutter  and  disturb  the  sampling. 
Thus,  a  pneumatic  opening  and  closing  device  was 
constructed  at  Kristineberg  Marine  Biological  Sta- 
tion, Sweden,  and  is  described.  The  sledgedoor 
opens  upon  contact  with  the  sea  floor  and  the 
pneumatic  system  keeps  the  door  in  a  fully  opened 
position  as  long  as  the  sledge  has  proper  contact 
with  the  bottom.  When  the  bottom  contact  is 
weak,  or  the  sledge  is  off  the  bottom,  the  door  is 
kept  closed.  Fluttering  of  the  door  when  the  sledge 
has  weak  bottom  contact  is  thus  avoided.  The 
system  is  suggested  for  use  at  moderate  depths 
down  to  about  500  m.  (Friedmann-PTT) 
W89-07840 


IN-SrrU  MONITORING  OF  WATER  QUALITY 
ON  THE  BASIS  OF  SPECTRAL  REFLEC- 
TANCE, 

Zentrum  fuer  Umweltgestaltung,  Berlin  (German 

DR.). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-07849 


LIVING  LAKES:  AN  AQUATIC  LIMING  AND 
FISH  RESTORATION  DEMONSTRATION 
PROGRAM, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-07884 


LAKE  LIMING  IN  DIFFERENT  TYPES  OF 
ACID  LAKES  USING  VARIOUS  TYPES  OF 
CALCITE  POWDERS  AND  METHODS, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-07889 


EVALUATION  OF  THREE  EXPERIMENTAL 
LOW-TECHNOLOGY  APPROACHES  TO  ACID 
MITIGATION  IN  HEADWATER  STREAMS, 

For  primary  bibliographic  entry  see  Field  2G. 
W89-07896 


EQUIPMENT  FOR  MEASURING  CURRENT 
VELOCITY,  WATER  TEMPERATURE,  AND 
SUSPENDED  SEDIMENT  CONCENTRATION 
IN  A  RESERVOIR, 

Y.  G.  Pyrkin,  and  B.  I.  Samolyubov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.   4,   p   258-263,   October   1988.   2   fig,    12  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  48-51,  April  1988. 

Descriptors:  'Sampling,  'Logging  (Recording), 
'Reservoirs,  'Velocity,  'Water  currents,  'Density 
currents,  'Water  temperature,  'Suspended  sedi- 
ment, Instrumentation,  USSR,  Sedimentation  rates, 
Sediment  transport,  Thermophotonephelometers, 
Turbulent  flow,  Stratified  flow. 

Equipment  for  recording  the  parameters  of  the 
density  current  was  created  on  the  basis  of  field 
trips  made  in  1972-1980.  The  results  of  these  inves- 
tigations showed  that  the  development  of  measur- 
ing instruments  and  methods  should  be  carried  out 
with  consideration  of  ten  natural  conditions  and 
technical  requirements.  A  measuring  complex, 
which  includes  a  gradient  two-masted  unit  and 
individual  instruments,  was  designed  and  con- 
structed in  conformity  with  these  ten  conditions. 
Continuous  measurements  and   sounding  are  ac- 


complished by  thermophotonephelometers,  the 
logging  and  digital  recorders  of  which  are  part  of 
the  onboard  electronic  equipment  of  the  complex. 
Water  samples  are  taken  by  a  gradient  sampling 
system,  which  includes  eight  synchronously  oper- 
ating holders  with  three  samplers  in  each.  To  take 
combined  measurements,  three  holders  are  fas- 
tened on  the  two-masted  gradient  unit.  The  porta- 
ble devices  separating  the  solid  phase  from  the 
water  samples  consists  of  eight  filtration  columns 
with  a  common  compressed  air  delivery  system 
through  the  receiver.  An  image  analyzer  was  used 
to  obtain  the  spectra  of  the  size  of  the  suspended 
particles  was  done  for  the  first  time.  The  particle 
distributions  were  constructed  according  to  a  spe- 
cially compiled  algorithm  on  this  device  with  an 
ultraviolet  microscope,  automatic  scanning  of  the 
specimen,  and  a  display  contrast  discriminator. 
The  tests  of  all  the  systems  of  the  measuring  com- 
plex, including  recording  of  the  turbulent  charac- 
teristics, were  successful.  The  equipment  is  effec- 
tive in  various  investigations  of  stratified,  sedi- 
ment-transporting flows,  including  monitoring  pol- 
lution of  the  hydrosphere  and  transport  of  land 
material  by  rivers  into  lakes  and  reservoirs. 
(Miller-PTT) 
W89-07911 


CHLOROPHYLL  A  DETERMINATION  OF 
PERIPHYTON  ON  SEDIMENTS:  IDENTIFICA- 
TION OF  PROBLEMS  AND  RECOMMENDA- 
TION OF  METHOD, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

L.  Hansson. 

Freshwater  Biology  FWBLAB,  Vol.  20,  p  347- 

352,  1988.  2  fig,  1  tab,  25  ref. 

Descriptors:  'Water  analysis,  'Lake  sediments, 
'Sediments,  'Chlorophyll  a,  'Freeze  drying,  Ex- 
traction, Periphyton,  Quantitative  analysis. 

The  impact  of  different  amounts  of  water  and 
organic  material  on  the  extraction  of  periphytic 
algal  chlorophyll  from  lake  sediments  was  evaluat- 
ed. Methanol  extracted  less  chlorophyll  than  ace- 
tone from  fresh  sediment  samples.  The  ratio  be- 
tween the  amount  of  chlorophyll  extracted  with 
methanol  and  acetone  increased  with  decreasing 
water  content  of  the  sample.  When  sediments  were 
freeze-dried  prior  to  extraction  of  chlorophyll,  the 
extraction  efficiency  increased  between  3.4  and 
10.0  times  compared  with  fresh  samples.  It  is  sug- 
gested that  the  higher  extraction  efficiency  for 
freeze-dried  samples  is  due  to  reduction  in  water 
content  and  pulverization  of  the  sediment,  allow- 
ing improved  exposure  to  the  solvent.  The  result  is 
that  freeze-drying,  prior  to  extraction  in  acetone 
(90%)  or  ethanol  (96%),  is  recommended  as  the 
best  available  method  for  quantification  of  chloro- 
phyll a  in  sediments.  (Author's  abstract) 
W89-07915 


IN  VIVO  ALGAL  FLUORESCENCE,  SPEC- 
TRAL CHANGE  DUE  TO  LIGHT  INTENSITY 
CHANGES  AND  THE  AUTOMATIC  CHARAC- 
TERIZATION OF  ALGAE, 

Freshwater     Biological     Association,     Ambleside 

(England). 

J.  Hilton,  E.  Rigg,  and  G.  Jaworski. 

Freshwater  Biology  FWBLAB,  Vol.   21,  p  375- 

382,  1989.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Lakes,  'Rivers,  'Algae,  'Fluores- 
cence, 'Light  intensity,  'Spectral  analysis,  Cyano- 
phyta,  Chlorophyll. 

The  in  vivo  total  fluorescence  spectra  of  freshwa- 
ter algae  and  the  consequences  for  automatic  algal 
identification  are  presented.  Total  fluorescence 
spectra  of  thirty-two  freshwater  algae  show  that 
the  majority  of  the  information  is  contained  in  the 
excitation  of  emission  at  680  nm.  In  both  marine 
and  freshwater  algae,  the  presence  of  a  phycoer- 
ythrin  peak,  combined  with  a  low  chlorophyll 
fluorescence  emission,  is  indicative  of  a  blue-green 
algal  species  but  the  absence  of  a  phycoerythrin 
emission  is  not  proof  that  the  alga  is  not  a  blue- 
green.  They  may,  alternatively,  exhibit  low  chloro- 
phyll and  phycoerythrin  fluorescence,  but  have 
high  phycocyanin  fluorescence.  This  effect,  com- 
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bined  with  the  potential  for  chromatic  adaptation 
in  some  species,  may  make  the  absolute  identifica- 
tion of  algal  species  by  automatic  instrumentation 
using  fluorescence  emissions  more  difficult.  But,  it 
increases  the  number  of  wavelength  regions  con- 
taining information,  making  species  separation 
easier.  And,  it  may  allow  some  conclusions  to  be 
made  concerning  the  previous  light  history  of  the 
alga  if  it  can  be  identified  by  some  other  means. 
(Miller-PTT) 
W89-07919 


MIXED  WEAK  ACID/BASE  SYSTEMS:  PART 
1--MIXTURE  CHARACTERISATION, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-07924 


METHOD  FOR  THE  EXAMINATION  OF  THE 
DEPOSITION  OF  DYNAMICALLY  FORMED 
ZIRCONIUM  MEMBRANES, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

For   primary  bibliographic   entry   see   Field   5D. 

W89-07929 


MEASUREMENT  AND  ANALYSIS  OF  DE- 
PRESSION STORAGE  ON  A  HILLSLOPE, 

New  South  Wales  Univ.,  Kensington  (Australia). 

Dept.  of  Civil  Engineering. 

J.  Sneddon,  and  T.  G.  Chapman. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  1,  p 

1-13,  January-March   1989.   10  fig,  6  tab,   18  ref. 

Descriptors:  *Runoff,  Rainfall-runoff  relationships, 
'Photogrammetry,  "Terrain  analysis,  'Topogra- 
phy, 'Depression  storage,  'Slopes,  Surface  deten- 
tion, Microtopography,  Contours,  Estimation,  Sur- 
face runoff. 

A  precise  photogrammetric  technique  was  used  to 
determine  the  microtopography  of  seven  2.6  m  X 
1.2  m  experimental  units  located  on  a  hillslope. 
Surface  elevations  were  determined  with  an  accu- 
racy of  better  than  1  mm,  from  which  contours  at  2 
mm  intervals  were  interpolated.  These  contour 
plots  were  then  manually  interpreted  to  define 
depressions  and  associated  storage  volumes.  Anal- 
ysis of  the  results  highlighted  the  complex  variabil- 
ity of  depression  storage  over  the  hillslope,  for 
example  there  being  little  relation  between  depres- 
sion storage  volumes  and  unit  slope.  This  study 
also  highlights  the  sampling  problem  for  the  meas- 
urement of  depression  storage  on  natural  surfaces, 
which  appears  not  to  have  been  formally  recog- 
nized previously,  and  also  emphasizes  the  practical 
difficulty  of  achieving  depression  storage  estimates 
with  coefficients  of  variation  less  than  ten  percent 
to  50  percent,  much  of  this  variability  being  due  to 
problems  of  interpretation  rather  than  measure- 
ment of  the  surface.  (Author's  abstract) 
W89-07930 


CALIBRATION  AND  USE  OF  PRESSURE 
TRANSDUCER  IN  SOIL  HYDROLOGY, 

Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

J.  F.  Dowd,  and  A.  G.  Williams. 
Hydrological  Processes  HYPRE3,  Vol.  3,  No.  1,  p 
43-49,  January-March   1989.  5  fig,   1   tab,   12  ref. 

Descriptors:  'Soil  moisture,  'Soil  moisture  meters, 
•Calibration,  'Electrical  equipment,  'Soil  water 
suction,  'Tensiometers,  'Data  acquisition,  Field 
tests,  Temperature  effects,  Forest  soils,  Logging 
(Recording),  Forest  hydrology. 

Calculation  of  soil  moisture  flux  requires  frequent 
measurement  of  soil  suction  during  a  storm.  Labo- 
ratory and  field  experiments  demonstrated  that 
solid  state  pressure  transducers  are  accurate  and 
reliable  devices  for  soil  suction  measurements. 
However,  each  transducer  had  to  be  individually 
calibrated  before  use  and  a  hanging  column  proce- 
dure designed  for  this  purpose  is  described.  Analy- 
sis showed  that  each  transducer  had  a  linear  re- 
sponse and  that  environmental  conditions  such  as 
temperature   had   minimal   influence.  Twenty   four 


tensiometers 
stalled  in  a 
their  output 
example  of 
four  storms 
ers'  stability 
were  found 
affected  by 
PTT) 
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with  pressure  transducers  were  in- 
forest  soil  to  test  their  operation  and 

was  monitored  by  a  data  logger.  An 
soil  suction  results  measured  during 
is  given  to  demonstrate  the  transduc- 

and  rapid  response.  The  transducers 
to  perform  accurately  and  were  only 
temperatures  below  0  C.  (VerNooy- 


RECOVERY  AND  CONCENTRATION  OF  SUS- 
PENDED SOLIDS  IN  THE  UPPER  RHONE 
RIVER  BY  CONTINUOUS  FLOW  CENTRIFU- 
GATION, 

Geneva  Univ.  (Switzerland).  Mass  Spectrometry 

Center. 

D.  Burrus,  R.  L.  Thomas,  J.  Dominik,  and  J. -P. 

Vernet. 

Hydrological  Processes  HYPRE3,  Vol.  3,  No.  1,  p 

65-74,  January-March   1989.  6  fig,  6  tab,   10  ref. 

Descriptors:  'Rhone  River,  'Rhone  Glacier, 
•Sampling,  'Suspended  sediments,  'Switzerland, 
'Fluvial  sediments,  'Glacial  sediments,  Centrifuga- 
tion,  Sediments,  Sediment  distribution,  Sediment 
load.  Sediment  yield,  Particle  size. 

Six  stations  along  the  Rhone  River  from  the  Rhone 
Glacier  to  Lake  Geneva  were  sampled  by  continu- 
ous flow  centrifuge  for  recovery  of  suspended 
sediment.  The  samples  were  taken  four  times  in  the 
year  in  both  1982  and  1983.  In  addition,  the  mouth 
of  the  river  was  sampled  in  a  like  manner  every 
two  weeks  during  1982  until  August  1983.  Concen- 
tration of  sediment  and  composition  did  not  vary 
as  a  function  of  depth  or  location  across  the  river. 
Concentrations  varied  in  time  and  as  a  function  of 
flow,  and  samples  showed  both  increasing  concen- 
tration in  suspension  and  an  increase  in  the  propor- 
tion of  finer  particles  moving  downstream  from 
source  to  mouth.  Only  slight  variations  in  texture 
could  be  observed  down  the  river  as  a  function  of 
time  and  appeared  to  relate  to  freezing  and  melting 
of  the  Rhone  and  other  headwater  glaciers  as  the 
primary  sediment  source.  Little  variation  was  ob- 
served annually  in  the  texture  and  composition  of 
the  sediment  at  the  river  mouth  despite  large 
changes  in  concentration  between  the  high  flow 
summer  and  low  flow  winter  discharges.  These 
findings  are  consistent  with  a  well-mixed  system  in 
which  the  suspended  sediments  are  directly  related 
to  the  primary  supply  of  material  from  the  glaciers. 
(Author's  abstract) 
W89-07935 


SOLID  STATE  CADMIUM-113  NUCLEAR 
MAGNETIC  RESONANCE  STUDY  OF  CADMI- 
UM SPECIATION  IN  ENVIRONMENTALLY 
CONTAMINATED  SEDIMENTS, 

State  Univ.  of  New  York  at  Albany.   Dept.   of 

Chemistry. 

S.  Bank,  J.  F.  Bank,  P.  S.  Marchetti,  and  P.  D. 

Ellis. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

18,  No.  1,  p  25-30,  January-March  1989.  4  fig,  4 

tab,   25   ref.   New   York   State   Health   Research 

Council       20-053SB.      NSF      awards      CHE82- 

07445(PDE),  GM26295,  and  CHE86-11306(PDE). 

Descriptors:  'Path  of  pollutants,  'Cadmium, 
'Spectroscopy,  'Nuclear  magnetic  resonance, 
'Sediments,  Soil  contamination,  Heavy  metals, 
Fate  of  pollutants,  Carbonates,  Nickel,  Cobalt. 

Solid  state  Cdll3  nuclear  magnetic  resonance 
(NMR)  spectroscopy  was  used  to  analyze  five  soil 
samples  taken  from  Foundry  Cove  near  Cold 
spring,  New  York.  The  sampling  site  was  heavily 
contaminated  with  Cd  and  other  metals  from  the 
discharges  of  a  nickel-cadmium  batter  factory  in 
the  1950s.  The  experiments  performed  used  Bloch 
decays,  cross  polarization,  and  echo  train  pulse 
sequences.  The  signals  were  obtained  by  coaddi- 
tion  transients  numbering  from  1,000  to  500,000. 
Not  all  of  the  Cd  present  was  observed  by  the 
NMR  experiments  likely  due  to  the  presence  of 
paramagnetic  species  as  indicated  by  the  magnetic 
susceptibilities  of  the  samples.  Four  cadmium  spe- 
cies are  indicated:  (1)  the  carbonate  as  the  major 
component;  (2)  a  carbonate-like  species  but  in  a 


soil-like  matrix;  (3)  a  mixed  hydroxy-caibc 
species;  and  (4)  a  species  similar  to  (3)  but  in  a 
like  environment.  Dynamics  (motion)  is  consul 
as  a  possibility  for  the  larger  linewidths  & 
species  in  the  soil-matrix.  (Author's  abstract) 
W 89-07981 


ETHANOL  EXTRACTION  REQLIREM 
FOR  PURIFICATION  OF  PROTEIN  I.ABE 
WITH  (H3)LEUCINE  IN  AQUATIC  BAi 
RIAL  PRODUCTION  STUDIES, 

Council  for  Scientific  and  Industrial  Research, 
toria  (South  Africa).  Div.  of  Water  Techno 
R.  J.  Wicks,  and  R.  D.  Robarts. 
Applied  and  Environmental  Microbk 
AEMIDF,  Vol.  54,  No.  12,  p  3191-3193,  D« 
ber  1988.  3  tab,  8  ref. 

Descriptors:    'Water   analysis,    'Alcohols, 
teins,  'Amino  acids,  *Tritium,  'Sample  pw 
tion,  'Bacteria,  'Productivity,  Radiochemical 
ysis,  Radioactive  tracers,  Solubility,  Solvents. 

It  has  been  proposed  that  the  incorporate 
leucine  into  protein  may  be  used  as  an  indepe 
measure  of  total  bacterial  production.  Expert 
were  undertaken  to  determine  whether  trichl 
cetic  acid  (TCA)  treatment  of  bacteria  h 
with  (H3)leucine  results  in  a  precipitate  confc 
protein  as  the  only  labeled  component.  The 
insoluble  fraction  of  water  column  bacteria 
various  aquatic  sites  in  South  Africa  labeled 
(H3)leucine  were  found  to  contain  an  etl 
soluble  fraction  accounting  for  up  to  44% 
label;  (H3)leucine  was  a  component  of  this 
tion.  It  is  concluded  that  labeled-protein  pu 
tion  requires  an  ethanol  wash  step.  Cold  TC 
replace  hot  TCA  for  precipitation  of  labele 
teins.  (Doria-PTT) 
W 89-08042 


STUDIES  ON  COMPARATIVE  MET] 
FOR  THE  ESTIMATION  OF  PHYTOPI 
TON  BIOMASS  IN  THE  RESERVOl 
RAMOS  MEXIA  AND  ARROYTTO  (ARG 
NA)  (ESTUDIO  COMPARATIVO  DE  TRE 
TODOS  PARA  LA  ESTIMACION  DE  LA 
MASA  DEL  FITOPLANCTON  EN  LOS  I 
EMBALSES  E.  RAMOS  MEXIA  Y  ARRC 
(R.  ARGENTINA), 

Universidad  Nacional  de  La  Plata  (Arge 
Inst,  del  Museo. 

R.  O.  Echenique,  S.  A.  Guarrera,  G.  M.  Alv 
and  J.  M.  Guerrero. 

Revista  Brasileira  de  Biologia  RBBIAL,  V 
No.  3,  p  517-522,  August  1988.  1  fig,  1  tab, 
English  summary. 

Descriptors:  'Phytoplankton,  'Biomass,  ' 
voirs,  'Sampling,  'Population  dynamics,  A 
na,  Algae,  Correlation  analysis. 

In  order  to  appraise  their  application  in  the 
of  phytoplankton  dynamics,  three  methc* 
quently  used  in  the  determination  of  plat 
algal  biomass  (cell  counts,  chlorophyll  a,  a 
volume)  were  analyzed  comparatively  t! 
simple  correlations.  The  impoundments  stud 
Ramos  Mexia  and  Arroyito)  were  compa 
means  of  simple  correlations,  based  on  the 
obtained  through  the  above  mentioned  m 
Based  on  the  low  correlations  set  betwe 
volume/chlorophyll  a  and  cell  volui 
number,  as  well  as  on  the  greater  correspc 
between  chlorophyll  a/cell  number,  the 
phyll  a  and  cell  number  techniques  are  sh 
more  efficient  and  applicable  in  the  interpi 
of  phytoplankton  dynamics.  Because  the  est 
of  cell  volume  is  a  very  tedious  task,  it  is  im 
to  consider  the  greater  celerity  in  the  sampl 
ment  using  the  other  two  estimation  methoc 
thor's  abstract) 
W89-08086 


METHOD    FOR    PRIMARY    PRODUCT 
MEASUREMENTS  OF  PERIPHYTON, 

Universidadc  Federal  da  Bahia,  Salvador  I 
Inst,  of  Geosciences. 
J.  Falcao  Paredes. 
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evista  Brasileira  de  Biologia  RBBIAL,  Vol.  48, 
o.  3,  p  549-551,  August  1988.  2  fig,  3  ref. 

escnptors:  'Benthic  fauna,  'Primary  productivi- 
,  'Sampling,  Measuring  instruments,  Dissolved 
ivgen.  Incubation. 

container  model  for  incubation  and  a  method  for 
ulyzing  primary  production  of  penphyton  based 
;  differential  quantification  of  oxygen  are  de- 
ribed.  The  fixation  substrate  for  penphyton  is 
nutated  by  15  x  15  cm  transparent  acetate  sheets 
,td  on  glazed  tiles,  hung  at  the  sampling  site  at 
c  desired  height  and  left  for  a  suitable  time  to 
low  fixation  and  growth.  The  acetate  sheets  are 
en  rolled  up  and  placed  in  acrylic  tubes  which 
e  then  filled  with  water  from  the  sampling  area. 
K  tubes  are  hung  in  a  rack  supported  by  buoys 
permit  irradiation  in  situ.  Dissolved  oxygen  can 
quantified  after  the  incubation  period.  If  a  polar- 
japhic  analyzer  is  used  and  the  diameter  of  the 
be  cap  is  large  enough  to  accommodate  the 
ictrode,  then  dissolved  oxygen  can  be  quantified 
ithout  transferring  the  water  from  the  tubes.  The 
ctnod  is  easy  to  use  and  does  not  damage  the 
riphyton,  facilitating  population  quantification 
d  tixonomic  identification.  (Doria-PTT) 
89-08087 


ISUSED  DOCKS  AS  HABITATS  FOR  ESTUA- 
NE  FISH:  A  CASE  STUDY   OF  PRESTON 

KK, 

ctoria  Univ.  of  Manchester  (England).  Dept.  of 

ivironmental  Biology. 

>r  primary  bibliographic  entry  see  Field  2L. 

89-08096 


IESSURE  AND  FLOW   UNCERTAINTY   IN 
ATER  SYSTEMS, 

ent  Polytechnic,  Nottingham  (England).  Dept. 

Computing. 

;r  primary  bibliographic  entry  see  Field  5F. 

89-08168 


ETEROTROPHIC     BACTERIAL     ACTTVITY 
IOM  TWO  CANADIAN  SHIELD  LAKES  OF 
FFERENT  PH:  MEASUREMENT  OF  PHO- 
KYNTHETICALLY     PRODUCED     EXTRA- 
•LLL'LAR  ORGANIC  CARBON  UPTAKE  BY 
DIFFUSION  CHAMBER  TECHNIQUE, 
stitut   National    de   la   Recherche    Scientifique, 
mte-Foy  (Quebec). 
J.  Hansen,  and  P.  G.  C.  Campbell, 
lernationale  Vereinigung  fuer  Theoretische  und 
igewandte         Limnologie.         Verhandlungen 
TLAP,  Vol.  23,  No.  3,  p  1808-1813,  October 
88. 1  fig,  2  tab,  15  ref. 

acriptors:  *Acid  rain  effects,  *Aluminum, 
Canada,  •Diffusion  chambers,  'Heterotrophic 
cteria,  'Hydrogen  ion  concentration,  'Organic 
rbon,  Secondary  productivity,  Metabolism,  Lake 
ifiamme,  Lake  Tantare,  Comparison  studies,  Per- 
rmance  evaluation,  Differential  filtration,  Chlo- 
phyll  Photosynthesis,  Plankton. 

>e  diffusion  chamber  approach  for  assessing  ex- 
cellular  organic  carbon  (EOC)  flux  to  bacteria 
>s  studied  in  experiments  designed  to  determine 
t  possible  toxic  effects  of  aluminum  or  H  +  -ion 
bacterioplankton  in  acid  lakes.  Lake  water  was 
Uected  from  the  acidic  Lac  Tantare  (pH  5.2)  or 
cumneutral  Lac  Laflamme  (pH  6.7),  Canadian 
lield  lakes  north  of  Quebec  City.  Total  net 
rbon  fixation  was  calculated  from  the  total  pre- 
dion of  organic  radiocarbon  (particulate  -I-  dis- 
ced). Net  carbon  fixation  was  very  low  on  all 
aaons,  ranging  from  0.8  to  6.6  g  C/l/day.  The 
orophyll  levels  also  were  low,  tending  toward 
'  ww  end  of  the  range  reported  from  Canadian 
»eld  lakes.  Problems  common  to  both  the  diffu- 
i  chamber  and  the  differential  filtration  ap- 
plies include  the  need  to  correct  for  the  pres- 
et of  attached  (>  1.0  micrometer)  bacteria,  the 
I  for  a  bacterial  respiration  coefficient,  the 
""nption  of  isotopic  equilibrium  in  all  organic 
™on  pools,  and  the  assumption  that  the  size 
Paration  step  is  completely  effective  in  removing 
"coOphytoplankton.  Additional  problems  are  in- 
toi  in  the  diffusion  chamber  approach,  notably 


with  respect  to  the  slow  diffusion  of  EOC  from 
chamber  A  to  B  and  the  need  for  a  pre-incubation 
size  fractionation  step  (risk  of  perturbing  the  bac- 
terioplankton population).  It  is  concluded  that  the 
diffusion  chamber  experiments  are  needlessly  com- 
plicated, and  that  the  same  information  can  be 
derived  with  less  ambiguity  using  the  differential 
filtration  approach.  (Rochester-PTT) 
W89-08238 


7C.  Evaluation,  Processing  and 
Publication 


IMPROVEMENT  OF  FLOOD-FREQUENCY 
ESTIMATES  FOR  SELECTED  SMALL  WATER- 
SHEDS IN  EASTERN  KANSAS  USING  A  RAIN- 
FALL-RUNOFF MODEL, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06980 


METHODS  FOR  ESTIMATING  PEAK  DIS- 
CHARGE AND  FLOOD  BOUNDARIES  OF 
STREAMS  IN  UTAH, 

Geological   Survey,   Salt   Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-06981 


PRELIMINARY  ESTIMATE  OF  POSSIBLE 
FLOOD  ELEVATIONS  IN  THE  COLUMBIA 
RIVER  AT  TROJAN  NUCLEAR  POWER 
PLANT  DUE  TO  FAILURE  OF  DEBRIS  DAM 
BLOCKING  SPIRIT  LAKE,  WASHINGTON, 
Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06986 


PRECIPITATION-RUNOFF  MODELING 

SYSTEM:  USER'S  MANUAL, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-06988 


GEOHYDROLOGY  OF  THE  VALLEY-FILL 
AQUIFER  IN  THE  COHOCTON  AREA,  UPPER 
COHOCTON  RIVER,  STEUBEN  COUNTY, 
NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-06991 


GEOLOGIC  STRUCTURE  AND  ALTITUDE  OF 
THE  TOP  OF  THE  MINNELUSA  FORMA- 
TION, NORTHERN  BLACK  HILLS,  SOUTH 
DAKOTA  AND  WYOMING,  AND  BEAR 
LODGE  MOUNTAINS,  WYOMING, 
Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

K.  D.  Peter,  D.  P.  Kyllonen,  and  K.  R.  Mills. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources   Investigations  Report   85-4053, 
1987.  lp,  1  fig,  1  tab,  8  ref. 

Descriptors:  'Geologic  formations,  'Geologic 
mapping,  'Aquifer  characteristics,  'Mountains, 
'Geohydrology,  'South  Dakota,  'Wyoming, 
Groundwater  movement,  Geologic  fractures, 
Aquifers,  Permeability,  Wells,  Minnelusa  forma- 
tion, Black  Hills. 

Beginning  in  1981,  a  3-yr  project  was  conducted  to 
determine  the  availability  and  quality  of  ground- 
water in  the  sedimentary  bedrock  aquifers  in  the 
Black  Hills  of  South  Dakota  and  Wyoming.  The 
project  was  limited  to  three  bedrock  units  in  order 
of  increasing  age:  the  Cretaceous  Inyan  kara 
Group,  Permian  and  Pennsylvanian  Minnelusa 
Formation,  and  Mississippian  Madison  (or  Paha- 
sapa)  Limestone.  This  map  shows  the  altitude  of 
the  top  of  the  Minnelusa  Formation  in  the  northern 


Black  Hills,  and  shows  the  configuration  of  the 
structural  features  in  the  northern  part  of  the  Black 
Hills  and  the  eastern  part  of  the  Bear  Lodge 
Mountains.  In  general,  the  Minnelusa  Formation 
dips  away  from  the  Black  Hills  uplift,  either  to  the 
northeast  and  the  Williston  Basin  or,  south  of  the 
Bear  Lodge  Mountains,  to  the  southwest  and  the 
Powder  River  basin,  which  is  outside  the  map 
area.  In  the  map  area,  the  upper  beds  of  the  Minne- 
lusa Formation  are  an  aquifer  and  the  lower  beds 
are  a  confining  or  semi-confining  unit.  The  upper 
part  of  the  Minnelusa  Formation  has  a  greater 
percentage  of  coarse-grained  sandstone  beds  than 
the  lower  part.  Furthermore,  solution  and  removal 
of  anhydrite,  brecciation,  and  solution  of  cement 
binding  the  sandstone  grains  may  have  increased 
the  permeability  of  the  upper  part  of  the  Minnelusa 
Formation  in  the  Black  Hills.  Wells  completed  in 
the  upper  part  of  the  Minnelusa  have  yields  that 
exceed  100  gal/min  in  some  areas  and  at  least  one 
large  diameter  well  is  reported  to  flow  1,000  gal/ 
min  in  some  areas  and  at  least  one  large  diameter 
well  is  reported  to  flow  1,000  gal/min.  Flowing 
wells  have  been  completed  in  the  Minnelusa  aqui- 
fer in  most  of  the  study  area  in  South  Dakota  and 
in  about  the  northern  one-half  of  Crook  County, 
Wyoming.  (Lantz-PTT) 
W89-06992 


MAP  SHOWING  OUTCROPS  OF  PRE-QUA- 
TERNARY  BASALTIC  ROCKS,  BASIN  AND 
RANGE  PROVINCE,  UTAH, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 
Resources  Div. 
J.  E.  Jenness. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  83-4122-G, 
1984.  6p,  3  fig,  1  tab,  20  ref. 

Descriptors:  'Geologic  mapping,  'Maps,  'Basalt, 
'Geohydrology,  'Utah,  Groundwater  movement, 
Groundwater  quality,  Rocks,  Geologic  fractures. 

This  map  report  is  one  of  a  series  of  geologic  and 
hydrologic  maps  covering  all  or  parts  of  States 
within  the  Basin  and  Range  province  of  the  west- 
ern United  States.  Detailed  information  on  subjects 
that  characterize  the  geohydrology  of  the  prov- 
ince, including  the  groundwater  hydrology, 
groundwater  quality,  surface  distribution  of  select- 
ed rock  types,  tectonic  conditions,  areal  geophys- 
ics, Pleistocene  lakes  and  marshes,  and  energy  and 
mineral  resources  are  shown.  As  used  in  this  study, 
basaltic  rocks  include  basaltic  andesite,  shoshonite, 
banakite,  and  basalt.  The  map  shows  the  known 
occurrences  of  basaltic  rocks  more  than  2  million 
years  old.  The  Description  of  Map  Units  includes 
the  geologic  and,  if  available,  sources  of  data  for 
the  basaltic  units  in  arbitrarily  outlined  and  num- 
bered areas  within  counties  of  the  study  area.  The 
listed  radiometric  ages  do  not  necessarily  represent 
the  entire  age  range  of  a  unit.  (Lantz-PTT) 
W89-06993 


SIMULATION  OF  STREAMFLOW  TEMPERA- 
TURES   IN    THE    YAKIMA    RIVER    BASIN, 
WASHINGTON,  APRIL  TO  OCTOBER  1981, 
Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-06997 


ANALYSIS  OF  FIXED-STATION  WATER- 
QUALITY  DATA  IN  THE  UMPQUA  RIVER 
BASIN,  OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-07009 


PERCENTAGE  CHANGE  IN  SATURATED 
THICKNESS  OF  THE  HIGH  PLAINS  AQUI- 
FER, WEST-CENTRAL  KANSAS,  1950  TO  AV- 
ERAGE 1983-85, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
B.  J.  Dague. 
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Available  from  Books  and  Open  File  Report  Sec- 
lion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  85-4255, 
1985.  lp,  1  fig,  13  ref. 

Descriptors:  *Hydrologic  maps,  'Groundwater  de- 
pletion, 'Saturation  zone,  'Aquifers,  'High  Plains 
aquifer,  'Groundwater  level,  'Kansas,  Ground- 
water irrigation. 

Continuing  studies  are  being  made  in  west-central 
Kansas  to  provide  up-to-date  information  to  aid  in 
the  management  of  groundwater  for  irrigation. 
This  report  presents  the  fifth  in  a  series  of  studies 
that  uses  a  statistical  technique,  called  kriging,  to 
produce  hydrologic  maps  that  are  used  as  manage- 
ment tools.  Kriging  is  a  statistical  technique  that 
was  used  to  interpolate  water  level  altitudes  at  the 
center  of  each  1  sq  mi  section  in  the  study  area 
based  on  measured  water  levels  at  165  observation 
wells.  These  interpolation  altitudes  (1,859  in  all), 
along  with  bedrock  surface  and  base  year  water 
table  altitudes,  were  used  to  prepare  a  geohydrolo- 
gic  map  illustrating  percentage  change  in  saturated 
thickness.  Saturated  thickness,  as  used  in  this 
report,  is  the  thickness  of  the  High  Plains  aquifer 
between  the  groundwater  surface  indicated  by 
water  table  altitudes  and  the  bedrock  surface.  Be- 
cause irrigation  development  in  west-central 
Kansas  was  minimal  prior  to  1950,  the  saturated 
thickness  during  1950  represented  a  nearly  static 
condition  in  the  aquifer.  Apparent  increases  in 
saturated  thickness  generally  occurred  in  areas  of 
sparse  data  or  thin  saturated  thickness,  and  large 
errors  were  possible;  therefore,  zero  and  negative- 
change  areas  were  not  contoured.  A  decrease  in 
saturated  thickness  of  100%  may  indicate  that:  (1) 
the  aquifer  has  been  dewatered,  or  (2)  no  saturated 
thickness  occurred  in  that  area  during  1950.  In 
general,  percentage  change  in  saturated  thickness 
indicates  the  degree  of  stress  on  the  aquifer  in  most 
areas  due  to  irrigation  pumpage.  (Lantz-PTT) 
W89-07018 


HYDROLOGY  OF  HUNTERS  LAKE,  HER- 
NANDO COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
S.  E.  Henderson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  85-4242, 
1986.  lp,  13  fig,  4  tab,  18  ref. 

Descriptors:  'Karst  hydrology,  'Lakes,  'Maps, 
'Hydrologic  regime,  'Hunters  Lake,  'Florida, 
Surface-groundwater  relationships,  Water  quality. 
Lake  morphology,  Groundwater  level,  Hydraulic 
properties. 

The  size  and  shape  of  Hunters  Lake,  Florida  has 
been  significantly  altered  by  development  of  the 
surrounding  Spring  Hill  residential  community. 
The  lake  is  the  largest  in  Hernando  County,  en- 
larged by  lakeshore  excavation  and  connection  to 
nearby  ponds  to  an  area  of  360  acres  at  an  average 
stage  of  17.2  ft  above  sea  level.  Hunters  Lake  is 
naturally  a  closed  lake,  but  development  of  Spring 
Hill  has  resulted  in  a  surface  water  outflow  from 
the  lake  in  its  southwest  corner.  Inflow  to  the  lake 
could  occur  on  the  east  side  during  extreme  high- 
water  periods.  The  karst  terrain  of  the  Hunters 
Lake  area  is  internally  drained  through  permeable 
soils,  depressions,  and  sinkholes,  and  natural  sur- 
face drainage  is  absent.  The  underlying  Floridan 
aquifer  system  is  unconfined  except  locally  near 
coastal  springs.  Flow  in  the  groundwater  system  is 
to  the  west  regionally  and  to  the  southwest  in  the 
immediate  area  of  Hunters  Lake.  Water  level  gra- 
dients in  the  groundwater  system  increase  from  1.4 
ft/mi  east  of  the  lake  to  about  8  ft/mi  southwest  of 
the  lake.  Hunters  Lake  is  hydraulically  connected 
to  the  groundwater  system,  receiving  groundwater 
on  the  northeast  side  and  losing  water  to  the 
groundwater  system  on  the  southwest  side.  This 
close  relationship  with  the  groundwater  system  is 
demonstrated  by  graphical  and  numerical  compari- 
son of  Hunters  Lake  stage  with  water  levels  in 
nearby  groundwater  sites.  During  1965-84,  the 
stage  of  Hunters  Lake  fluctuated  between  12.48 
and  20  7  fl  above  sea  level.  Because  area  lakes  are 
all  directly  affected   by  groundwater  levels,  they 


also  show  a  close  relationship  with  water  levels  in 
Hunters  Lake.  Analysis  of  water  quality  data  for 
Hunters  Lake  indicates  that  the  water  of  the  lake  is 
a  soft  calcium  bicarbonate  type  with  ionic  concen- 
trations higher  than  in  water  from  nearby  shallow 
wells  and  lower  than  in  water  from  the  Upper 
Floridan  aquifer.  Samples  collected  in  1981-1983 
indicate  slightly  higher  levels  of  ionic  concentra- 
tion than  in  1965-66.  Distribution  of  specific  con- 
ductance readings  throughout  the  lake  and  water 
samples  and  specific  conductance  from  upgradient 
sites  indicates  an  inflow  of  more  mineralized  water 
into  the  northern  part  of  the  lake.  Concentrations 
of  nutrients,  carbon,  and  phytoplankton  in  Hunters 
Lake  are  typical  of  lakes  in  this  area  of  west- 
central  Florida.  (Lantz-PTT) 
W89-07019 


THICKNESS  AND  POTENTIAL  WELL  YIELD 
OF  THE  STRATIFIED  DEPOSITS  IN  THE 
CROTON  RIVER  BASIN,  PUTNAM  COUNTY, 
NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

D.  J.  Irwin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4120, 
1988.  3p,  3  plates,  1  ref. 

Descriptors:  'Water  resoruces  data,  'Groundwater 
budget,  'Well  yield,  'Croton  River,  'Maps,  'New 
York,  Data  collections,  Bedrock,  Geohydrology, 
Stratigraphy. 

In  1986,  the  U.S.  Geological  Survey  (USGS),  in 
cooperation  with  the  Putnam  County,  NY  Depart- 
ment of  Health,  reviewed  and  compiled  all  avail- 
able well  information  and  aerial  photographs  to 
plot:  (1)  the  locations  of  the  wells  and  springs 
currently  on  file  with  USGS,  and  (2)  the  thickness 
and  potential  well  yield  of  the  stratified  deposits  in 
the  county.  These  deposits  consist  either  of  glacial 
sand  and  gravel  that  lie  primarily  in  glacially  en- 
larged valleys,  or  of  recent  accumulations  of  clay, 
sand,  and  organic  material  on  flood  plains  and 
within  local  depressions.  Plate  1  shows  the  loca- 
tions of  all  wells  and  springs  in  the  area  that  are 
currently  on  file  in  USGS's  computerized  data 
base;  both  bedrock  wells  and  wells  that  tap  till  or 
stratified  material  are  included.  Also  shown  are  the 
locations  and  depths  of  the  wells,  the  reported 
depth  to  bedrock  and  yield,  and  the  yield  of  all 
springs.  Plate  2  shows  the  thickness  of  the  strati- 
fied deposits  as  determined  from  logs  of  wells  that 
were  drilled  through  it;  plate  3  shows  the  amount 
of  water  that  a  stratified  deposit  may  be  expected 
to  yield  to  a  new  well.  These  estimates  are  based 
on  the  reported  yields  of  the  compiled  wells. 
(Lantz-PTT) 
W89-07021 


METHOD  FOR  ESTIMATING  THE  MAGNI- 
TUDE AND  FREQUENCY  OF  FLOODS  AT  UN- 
GAGED  SITES  ON  UNREGULATED  RURAL 
STREAMS  IN  IOWA, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-07024 


GROUND-WATER  AVAILABILITY  FROM 
THE  UNCONSOLIDATED  DEPOSITS  OF  THE 
ST.  LAWRENCE  RIVER  BASIN,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

E.  F.  Bugliosi. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4133, 
1987.  lp,  1  map,  8  ref. 

Descriptors:  'Groundwater  budget,  'Aquifers, 
•New  York,  'Maps,  'Geohydrology,  St.  Law- 
rence River,  Well  capacity.  Well  yield. 

Protection  of  New  York  State's  aquifers  has 
become  an  increasingly  important  issue  among 
water  resource  managers  at  all  levels  of  State  and 
Local   government.   Aquifer  delineation   is   neces- 


sary as  an  initial  phase  in  the  effective  manage! 
of  the  State's  groundwater  resources  Man; 
New  York's  productive  aquifers  consist  of  un 
solidated  deposits  In  an  effort  to  obtain  com| 
coverage  of  all  the  significant  unconsolid 
aquifers  in  New  York,  the  U.S.  Geological  Su 
and  the  New  York  State  Department  of  Env 
mental  Conservation  began  a  cooperative  stut 
1985  to  compile  groundwater  availability  ma| 
each  major  river  basin.  This  map  delineate! 
unconsolidated  aquifers  that  underlie  the  St 
northernmost  eight  counties  and  gives  the  esti 
ed  potential  yield  of  properly  constructed  ■ 
completed  in  these  aquifers.  Additional  well 
tions  and  delineation  of  the  aquifers  were  obu 
through  a  well  inventory  conducted  during 
study.  (Lantz-PTT) 
W89-07025 


REGIONAL     AQLTFER-SYSTEM     ANAL 

PROGRAM     OF     THE     U.S.     GEOLOGI 

SURVEY-BIBLIOGRAPHY,  1978-1986, 

Geological  Survey,  Denver,  CO.  Water  Reso 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07026 


GENERALIZED      POTENTIOMETRIC     I 

FACES  OF  THE  UPPER  AND  LOWER  JAS 

AND  EQUIVALENT   AQUIFERS  IN  LOl 

ANA,  1984, 

Geological  Survey,  Baton  Rouge,  LA.  Wate 

sources  Div. 

A.  Martin,  C.  D.  Whiteman,  and  M.  J.  Becnel 

Available  from  Books  and  Open  File  Report 

tion,  USGS,  Box  25425,  Denver,  CO  80225. 1 

Water   Resources   Investigations  Report  87- 

1988.  2p,  2  fig,  1  tab,  I  map,  18  ref. 

Descriptors:  'Potentiometric  level,  'Jasper 
fer,  'Aquifers,  'Maps,  'Louisiana,  'Water 
Groundwater  properties,  Geohydrology,  Gr' 
water  level. 

Maps  of  the  Jasper  and  equivalent  aquifers  a: 
final  maps  in  a  series  showing  water  lev 
aquifers  of  Miocene  age  and  younger  in  centri 
southern  Louisiana,  that  were  prepared  as  p 
the  Gulf  Coast  Regional  Aquifer-System  Ar 
study.  These  maps  show  generalized  contoi 
the  altitude  of  water  levels  in  wells  comple 
the  Jasper  aquifer  in  central  and  southw 
Louisiana  and  in  aquifers  in  stratigraphically  i 
alent  deposits  of  southeastern  Louisiana  for 
Separate  maps  were  prepared  for  the  uppe 
lower  units  of  the  Jasper  and  equivalent  aquil 
provide  a  better  representation  of  water  ! 
Although  these  maps  provide  a  regional  pict 
water  levels  in  the  Jasper  aquifer,  they  d 
show  the  local  differences  in  water  levels  be 
individual  sand  beds  that  occur  near  pumpin 
ters.  Generally,  water  levels  shown  at  pu' 
centers  are  for  the  most  heavily  pumped  sani 
at  those  centers.  Most  water  level  measure 
used  in  compiling  these  maps  were  made  in 
Where  measurements  from  1984  were  unava 
earlier  and  later  measurements  were  used  in 
where  evidence  indicated  little  change  hi 
curred  and  in  areas  where  definite  regional 
of  water  level  change  could  be  established, 
areas  where  trends  were  established,  water; 
were  adjusted  to  1984  values  by  applying  c 
tions  based  on  the  trends.  Other  maps  in  the 
show  water  levels  in  aquifers  of  Pleistocen 
the  Evangeline  and  equivalent  aquifers,  at 
Catahoula  aquifer.  (Lantz-PTT) 
W89-07027 


HYDROGEOLOGY  OF  MCMULLEN  VAi 
WEST-CENTRAL  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Res' 

Div. 

For  primary  bibliographic  entry  see  Field  2B 
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iscriptors:  'Arkansas,  *Maps,  *Floods,  *Flood 
ofiles,  'Buffalo  River,  Tyler  Bend,  National 
iks,  Recreation  facilities,  Water  resources  devel- 
iment.  Historic  floods,  Flood  frequency. 

le  Buffalo  River  is  located  in  the  Ozark  Moun- 
,ns  in  north-central  Arkansas.  Tyler  Bend  is  on 
e  Buffalo  River  about  1.5  miles  upstream  from 
S  Highway  65.  The  National  Park  Service  is 
veloping  several  recreational  park  sites  along 
is  scenic  river.  The  magnitude,  frequency,  dura- 
in  and  velocities  of  floods  are  primary  factors 
eded  for  establishing  guidelines  for  developing 
flities  and  managing  park  sites.  The  Park  Serv- 
;  plans  to  develop  park  facilities  at  Tyler  Bend 
d  needs  flood  information  at  this  site.  This  report 
ovides  information  on  the  100-,  75-,  50-,  30-,  20-, 
-,  and  5-year  floods  on  the  Buffalo  River  at 
■  ler  Bend.  It  was  prepared  by  the  U.S.  Geologi- 
1  Survey  in  cooperation  with  the  National  Park 
rvice  and  is  based  on  data  collected  during  the 
ecember  1982  flood,  gaging  station  data  for  the 
iffalo  River  near  St.  Joe,  Arkansas  and  a  State- 
ide  flood-frequency  report.  (Lantz-PTT) 
89-07046 


ROUND-WATER  CONDITIONS  IN  AVRA 
U.LEY,  PIMA  AND  PINAL  COUNTIES,  ARI- 
DNA-1985, 

eological  Survey,  Tucson,  AZ.  Water  Resources 

iv. 

.  K.  Cuff,  and  S.  R.  Anderson. 

mailable  from  Books  and  Open  File  Report  Sec- 

>n,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 

ater  Resources  Investigations  Report   87-4192, 

87.  3p,  7  fig,  13  ref. 

escriptors:  'Hydrologic  maps,  'Alluvial  aquifers, 
groundwater  budget,  'Avra  Valley,  'Arizona, 
iver  basins,  Precipitation,  Groundwater  recharge, 
filtration,  Groundwater  mining,  Geohydrology, 
quifers. 

vra  Valley  is  a  north-trending  alluvial  basin 
out  15  mi  west  of  Tucson  in  Pima  and  Pinal 
aunties  in  south-central  Arizona.  The  valley  in- 
udes  about  520  sq  mi  of  which  about  100  sq  mi  is 

the  San  Xavier  Indian  Reservation.  The  basin  is 
mnded  on  the  east  by  the  Tortolita,  Tucson,  and 
errita  Mountains  and  on  the  west  by  the  Picacho, 
lverbel.,  and  Roskruge  Mountains.  The  climate 

the  valley  is  semiarid,  the  average  annual  pre- 
station ranges  from  8  to  12  in.,  and  the  average 
uiual  lake  evaporation  ranges  from  58  to  62  in. 
wo  major  ephemeral  streams-Santa  Cruz  River 
kJ  Brawley  Wash-drain  the  area.  Santa  Cruz 
iver  and  Brawley  Wash  and  their  tributaries  pro- 
de  a  source  of  recharge  to  an  extensive  alluvial 
|uifer  that  underlies  the  valley  floor.  Since  1940, 
e  amount  of  groundwater  pumped  from  the  aqui- 
l  has  been  greater  than  the  amount  of  natural 
charge  from  infiltration  and  underflow.  Over- 
raft  of  the  aquifer  resulted  in  substantial  water 
vel  declines  throughout  the  valley.  Until  1969, 
*  of  groundwater  in  Avra  Valley  was  for  irriga- 
M.  Since  1969,  the  city  of  Tucson  has  pumped 
id  transported  groundwater  for  municipal  use  in 
>e  adjacent  Tucson  basin  from  lands  that  were 
urchased  and  retired  from  agriculture.  The  pur- 
we  of  this  report  is  to  describe  groundwater 
Mditions  in  Avra  Valley  as  of  1985.  A  brief 
iscuision  of  the  geohydrologic  setting  and  history 
f  groundwater  development  are  given  to  define 
luifer  characteristics,  changes  in  groundwater 
•vels,  and  groundwater  pumpage  since  1940. 
-antz-PTT) 
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IMULATION  OF  TIDAL  FLOW  AND  CIRCU- 
ATION  PATTERNS  IN  THE  LOXAHATCHEE 
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|  A, 
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REGIONALIZATION  OF  PEAK  DISCHARGES 
FOR  STREAMS  IN  KENTUCKY, 

Geological    Survey,    Louisville,    KY.    Water   Re- 
sources Div. 
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GENERALIZED  POTENTIOMETRIC  SUR- 
FACE OF  THE  AQUIFERS  IN  THE  COCK- 
FIELD  FORMATION,  SOUTHEASTERN  AR- 
KANSAS, SPRING  1980, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
D.  J.  Ackerman. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
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Descriptors:  'Hydrologic  maps,  'Maps,  'Potentio- 
metric  level,  'Aquifers,  'Groundwater  level,  'Ar- 
kansas, Wells,  Aquifer  systems,  Data  storage  and 
retrieval. 

This  map  shows  the  generalized  contours  of  the 
altitude  of  water  levels  in  wells  completed  in  the 
Cockfield  Formation  in  southeastern  Arkansas  for 
1980.  Most  water  levels  used  in  constructing  the 
map  were  made  in  the  spring  of  1980.  However,  in 
parts  of  the  State  water  levels  from  the  spring  of 
1980  were  unavailable.  Where  data  indicated  no 
long-term  changes  in  nearby  water  levels,  measure- 
ments from  as  early  as  1952  and  as  late  as  1983 
were  used.  At  a  few  locations  the  altitude  of  the 
water  surface  in  a  stream  was  used  to  define  the 
potentiometric  surface.  Available  water  level  data 
limited  the  interpretation  of  potentiometric  surface 
primarily  to  the  area  of  occurrence  of  the  aquifers 
south  of  the  Arkansas  River.  Water  level  data  from 
Arkansas  and  adjacent  states  used  in  the  construc- 
tion of  this  map  are  from  the  groundwater  file  of 
the  U.S.  Geological  Survey's  National  Water  Data 
Storage  and  Retrieval  System.  This  map  was  pre- 
pared as  part  of  the  Gulf  Coast  Regional  Aquifer- 
System  Analysis  study.  (Lantz-PTT) 
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HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  GLACIAL-DRIFT 
AQUIFERS  IN  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 
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DOCUMENTATION  OF  A  GRAPHICAL  DIS- 
PLAY PROGRAM  FOR  THE  SATURATED-UN- 
SATURATED  TRANSPORT  (SUTRA)  FINITE- 
ELEMENT  SIMULATION  MODEL, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
W.  R.  Souza. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4245, 
1987.  122p,  11  fig,  4  ref,  5  append. 

Descriptors:  'Graphical  methods,  'Model  studies, 
'Unsaturated  flow,  'Finite  element  method, 
'Groundwater  movement,  'Saturated  flow,  'Com- 
puter models,  'Simulation  analysis,  'Computer 
programs,  'Solute  transport,  Digital  computers, 
FORTRAN,  Documentation,  Contours. 

This  report  documents  a  graphical  display  pro- 
gram for  the  U.  S.  Geological  Survey  finite-ele- 
ment groundwater  flow  and  solute  transport 
model.  Graphic  features  of  the  program,  SUTRA- 
PLOT  (SUTRA-PLOT  =  saturated/unsaturated 
transport),  include:  (1)  plots  of  the  finite-element 
mesh,  (2)  velocity  vector  plots,  (3)  contour  plots  of 
pressure,  solute  concentration,  temperature,  or 
saturation,  and  (4)  a  finite-element  interpolator  for 
gridding  data  prior  to  contouring.  SUTRA-PLOT 
is  written  in  FORTRAN  77  on  a  PRIME  750 
computer    system,    and    requires    Version    9.0   or 


higher  of  the  DISSPLA  graphics  library.  The  pro- 
gram requires  two  input  files:  the  SUTRA  input 
data  list  and  the  SUTRA  simulation  output  listing. 
The  program  is  menu  driven  and  specifications  for 
individual  types  of  plots  are  entered  and  may  be 
edited  interactively.  Installation  instruction,  a 
source  code  listing,  and  a  description  of  the  com- 
puter code  are  given.  Six  examples  of  plotting 
applications  are  used  to  demonstrate  various  fea- 
tures of  the  plotting  program.  (Author's  abstract) 
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SURFACE-WATER  HYDROLOGY  OF  THE 
LITTLE  BLACK  RIVER  BASIN,  MISSOURI 
AND  ARKANSAS,  BEFORE  WATER-LAND  IM- 
PROVEMENT PRACTICES, 
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ESTIMATES  OF  AVERAGE  ANNUAL  TRIBU- 
TARY INFLOW  TO  THE  LOWER  COLORADO 
RIVER,  HOOVER  DAM  TO  MEXICO, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  J.  Owen-Joyce. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4078, 
1987.  lp,  3  tab,  27  ref. 

Descriptors:  'Streamflow  forecasting,  'Maps, 
'Water  resources  data,  'Hydrologic  maps,  'Flow 
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runoff,  Flow  measurement,  Groundwater  re- 
charge, Flow  profiles. 

Estimates  of  tributary  inflow  by  basin  or  area  and 
by  surface  water  or  groundwater  are  presented  in 
this  report  and  itemized  by  subreaches  in  tabular 
form.  Total  estimated  average  annual  tributary 
inflow  to  the  Colorado  River  between  Hoover 
Dam  and  Mexico,  excluding  the  measured  tributar- 
ies, is  96,000  acre-ft  or  about  1%  of  the  7.5  million 
acre-ft/yr  of  Colorado  River  water  apportioned  to 
the  States  in  the  lower  Colorado  River  basin. 
About  62%  of  the  tributary  inflow  originates  in 
Arizona,  30%  in  California,  and  8%  in  Nevada. 
Tributary  inflow  is  a  small  component  in  the  water 
budget  for  the  river.  Most  of  the  quantities  of 
unmeasured  tributary  inflow  were  estimated  in  pre- 
vious studies  and  were  based  on  mean  annual  pre- 
cipitation for  1931-60.  Because  mean  annual  pre- 
cipitation for  1951-80  did  not  differ  significantly 
from  that  of  1931-60,  these  tributary  inflow  esti- 
mates are  assumed  to  be  valid  for  use  in  1984. 
Measured  average  annual  runoff  per  unit  drainage 
area  on  the  Bill  Williams  River  has  remained  the 
same.  Surface  water  inflow  from  unmeasured  trib- 
utaries is  infrequent  and  is  not  captured  in  surface 
reservoirs  in  any  of  the  States;  it  flows  to  the 
Colorado  River  gaging  stations.  Estimates  of 
groundwater  inflow  to  the  Colorad  River  valley. 
Average  annual  runoff  can  be  used  in  a  water 
budget;  although  in  wet  years,  runoff  may  be  large 
enough  to  affect  the  calculation  of  consumptive 
use  and  to  be  estimated  from  hydrographs  for  the 
Colorado  River  valley  are  based  on  groundwater 
recharge  estimates  in  the  bordering  areas,  which 
have  not  significantly  changed  through  time.  In 
most  areas  adjacent  to  the  Colorado  River  valley, 
groundwater  pumpage  is  small  and  pumping  has 
not  significantly  affected  the  quantity  of  ground- 
water discharged  to  the  Colorado  River  valley.  In 
some  areas  where  groundwater  pumpage  exceeds 
the  quantity  of  groundwater  discharge  and  water 
levels  have  declined,  the  quantity  of  discharge 
probably  has  decreased  and  groundwater  inflow  to 
the  Colorado  River  valley  will  eventually  be  re- 
duced if  not  stopped  completely.  Groundwater 
discharged  at  springs  below  Hoover  Dam  is 
unused  and  flows  directly  to  the  Colorado  River. 
(Lantz-PTT) 
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DIGITAL  SIMULATION  OF  THE  GLACIAL- 
AQUIFER  SYSTEM  IN  SANBORN  AND  PARTS 
OF  BEADLE,  MINER,  HANSON,  DAVISON, 
AND  JERAULD  COUNTIES,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
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EFFECT  OF  GRID  SIZE  ON  DIGITAL  SIMU- 
LATION OF  GROUND-WATER  FLOW  IN  THE 
SOUTHERN  HIGH  PLAINS  OF  TEXAS  AND 
NEW  MEXICO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

R.  R.  Luckey,  and  D.  M.  Stephens. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   87-4085, 
1987.  32p,  16  fig,  5  tab,  9  ref. 
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'Texas,  'New  Mexico,  Flow  profiles,  Statistical 
analysis,  Groundwater  level,  Hydrologic  proper- 
ties. 

Three  models  of  the  aquifer  in  the  southern  High 
Plains  were  compared  to  determine  the  effect  of 
grid  size  on  simulated  water  levels.  The  first 
model,  calibrated  prior  to  this  study,  had  10-mi 
grid  spacing.  The  mean  difference  between  the 
simulated  and  measured  pre-development  water 
levels  in  this  model  was  +0.28  ft  with  a  standard 
deviation  of  25.8  ft.  The  second  model,  calibrated 
during  this  study  independently  of  the  first  model, 
had  5-mi  grid  spacing.  The  mean  difference  be- 
tween the  simulated  and  measured  pre-develop- 
ment water  levels  was  -0.01  ft  with  a  standard 
deviation  of  44.4  ft.  For  1980  water  levels,  the 
mean  difference  was  +8.22  ft  with  a  standard 
deviation  of  27.9  ft.  The  results  from  the  first  and 
second  models  were  compared.  The  standard  devi- 
ation of  the  differences  in  simulated  water  levels 
was  19.0  ft  for  the  pre-development  period  and 
21.8  ft  for  1980.  There  appeared  to  be  no  hydro- 
logic  significance  to  the  pattern  of  the  differences. 
A  third  model,  constructed  by  aggregating  the 
data  from  the  second  model,  had  lu-mi  grid  spac- 
ing. The  mean  difference  in  simulated  pre-develop- 
ment water  levels  between  the  second  and  third 
models  was  +0.86  ft  with  a  standard  deviation  of 
8.9  ft.  For  the  1980  water  levels,  the  mean  differ- 
ence between  the  models  was  +0.39  ft  with  a 
standard  deviation  of  4.4  ft.  The  study  found  that 
the  same  hydrologic  conclusions  would  have  been 
reached  had  5-mi  grid  spacing  or  10-mi  grid  spac- 
ing been  used.  It  was  further  concluded  that  the 
difference  in  simulated  water  levels  between 
models  with  5-mi  grid  spacing  or  10-mi  grid  spac- 
ing was  five  to  six  times  smaller  than  the  differ- 
ences between  the  simulated  and  measured  water 
levels.  (Author's  abstract) 
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SENSITIVITY  ANALYSIS  OF  A  MULTILAYER, 
FINITE-DIFFERENCE  MODEL  OF  THE 
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RECHARGE  ZONE  OF  THE  EDWARDS  AQUI- 
FER HYDROLOGICALLY  ASSOCIATED  WITH 
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TEXAS, 
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Streamflow,  Geohydrology. 

The  Edwards  aquifer  extends  in  a  narrow  belt 
from  Bell  County  in  the  northeast  to  Kinney 
County  in  the  southwest  (index  map)  and  provides 
water  for  at  least  nine  counties  in  south-central 
Texas.  Hydrologic  boundaries  divide  the  Edwards 
aquifer  in  the  Austin  area  for  which  Barton 
Springs  is  the  major  discharge  point.  This  part  of 
the  Edwards  aquifer  provides  the  municipal,  indus- 
trial, domestic,  and  agricultural  water  supplies  for 
about  30,000  people  in  the  Austin  area  (southern 
Travis  and  northern  Hays  counties).  Discharge 
from  Barton  Springs  sustains  streamflow  at  the 
mouth  of  Barton  Creek  and  flows  into  Town  Lake. 
Much  of  the  land  use  within  the  outcrop  area  of 
the  Edwards  aquifer  near  Austin  is  rapidly  chang- 
ing from  natural  woodland  and  grassland  to  com- 
mercial and  residential  developments.  Because 
urban  development  can  result  in  a  substantial  deg- 
radation of  the  quality  of  water  that  recharges  the 
aquifer,  the  extent  of  the  recharge  zone  of  the 
Edwards  aquifer  was  delineated  to  provide  infor- 
mation to  the  City  of  Austin  for  their  use  in 
formulating  a  plan  for  protecting  and  managing 
groundwater  quality.  The  purpose  of  this  report  is 
to  define  and  delineate  the  areal  extent  of  the 
recharge  zone  of  the  Edwards  aquifer  in  southern 
Travis  and  northern  Hays  Counties.  The  areal 
boundary  of  the  recharge  zone  was  determined  by: 
(1)  geologic  mapping  of  the  aquifer  area;  (2)  inter- 
pretation of  aerial  photographs;  (3)  field  verifica- 
tion of  existing  geologic  maps;  and  (4)  streamflow- 
loss  studies.  (Lantz-PTT) 
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Available  from  Books  and  Open  File  Report  Sec- 
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'High  Plains  aquifer,  'Data  storage  and  retrieval, 
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Machine-readable  files  were  developed  for  the 
High  Plains  Regional  Aquifer-System  Analysis 
project  are  stored  on  two  magnetic  tapes  available 
from  the  U.S.  Geological  Survey.  The  first  tape 
contains  computer  programs  that  were  used  to 
prepare,  store,  retrieve,  organize,  and  preserve  the 
areal  interpretive  data  collected  by  the  project 
staff.  The  second  tape  contains  134  data  files  that 
can  be  divided  into  five  general  classes:  (1)  Aquifer 
geometry  data,  (2)  aquifer  and  water  characteris- 
tics, (3)  water  levels,  (4)  climatological  data,  and 
(5)  land  use  and  water  use  data.  (Author's  abstract) 
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systems,  'Lithologic  logs,  'Palm  Beach  Q 
'Florida,  Groundwater  budget.  Permeability 
hydrology,  Limestone,  Clays,  Silt 

The  surficial  aquifer  system  is  a  major  sol 
freshwater  in  Palm  Beach  County.  In  1982, 
supply  withdrawals  from  the  aquifer  syst< 
taled  33,543  million  gallons,  77.5%  of  toitalj 
supply  withdrawals.  To  evaluate  the 
system  and  its  geologic  framework,  a  coop 
study  with  Palm  Beach  County  was  begun  i 
by  the  U.S.  Geological  Survey.  The  surficii 
fer  system  in  Palm  Beach  County  is  cor 
primarily  of  sand,  sandstone,  shell,  silt,  calc 
clay  (marl),  and  limestone  deposited  duri 
Pleistocene  and  Pliocene  epochs.  In  the  v 
two-thirds  of  Palm  Beach  County,  sedimenu 
aquifer  system  are  poorly  consolidated  sand 
and  sandy  limestone.  Owing  to  interspersed  | 
eous  clays  and  silt  and  very  poorly  sorted  I 
als,  permeabilities  in  this  zone  of  the  aquifer 
are  relatively  low.  Two  other  zones  of  the 
system  are  found  in  the  eastern  one-third 
county  where  the  sediments  are  appreciabli 
permeable  than  in  the  west  due  to  better 
and  less  silt  and  clay  content.  The  location  c 
detailed  lithologic  logs  for  wells  in  these  « 
along  with  data  from  nearby  wells,  allow 
hanced  interpretation  and  depiction  of  the 
gy  which  had  previously  been  generalize 
most  permeable  zone  of  the  aquifer  system 
area  is  characterized  by  highly  developed  ; 
ary  porosity  where  infiltrating  rainwater  an 
tion  by  groundwater  have  removed  calc 
menting  materials  from  the  sediments  to  p 
interconnected  cavities.  Increased  permeab 
the  aquifer  system  is  generally  coincident  \» 
eastern  boundary  of  the  overlying  organ: 
and  Lake  Flirt  Marl.  Lithologic  logs  of  v 
Palm  Beach  County  indicate  that  sediment 
ing  the  aquifer  system  were  deposited  dire 
the  erosional  surface  of  the  Hawthorn  Foi 
in  some  areas.  In  other  locations  in  the  • 
lithologic  logs  indicate  that  the  base  of  the 
system  was  formed  by  fluvial  deposits  cor 
erosional  materials  from  the  Tamiami  anc 
thorn  Formations  and  Caloosahatchee 
(Lantz-PTT) 
W89-07101 


HYDROLOGY  AND  WATER  QUALTI 
EAST  LAKE  TOHOPEKALIGA,  OS( 
COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Waj 

sources  Div. 

D.  M.  Schiffer. 

Available  from  Books  and  Open  File  Repc 

tion,  USGS,  Box  25425,  Denver,  CO  80225 

Water  Resources  Investigations  Report  i 

1987.  Ip,  10  fig,  3  tab,  1  map,  22  ref. 

Descriptors:  'Water  resources  data,  *Ge< 
logy,  'East  Lake  Tohopekaliga,   'Water 
'Florida,  Hydrologic  properties.  Maps,  C 
analysis,  Groundwater. 

East  Lake  Tohopekaliga,  one  of  the  major 
central  Florida,  is  located  in  the  upper  Ki^ 
River  basin  in  north-east  Osceola  County.  1 
of  numerous  lakes  in  the  upper  basin  used  f< 
control,  in  addition  to  recreation  and  som< 
tion  of  surrounding  pasture.  This  report 
fourth  in  a  series  of  lake  reconnaissance  st1 
the  Kissimmee  River  basin  prepared  in  coof1 
with  the  South  Florida  Water  Manageme 
trict.  The  purpose  of  the  report  is  to  I 
government  agencies  and  the  public  with1 
summary  of  the  lake's  hydrology  and  watl 
ity.  Site  information  is  given  and  includ 
number,  site  name,  location,  and  type  of  daj 
able  (specific  conductivity,  pH,  alkalinity, ' 
ty,  color,  dissolved  oxygen,  hardness,  d 
chlorides,  dissolved  sodium,  dissolved  calci] 
solved  magnesium,  dissolved  potassium,  rJ 
ammonia,  nitrates,  carbon  and  phosphori 
U.S.  Geological  Survey  (USGS)  maintaind 
stage  gaging  station  on  East  Lake  Toho' 
from  1942  to  1968.  The  South  Florida  Watl 
agement  District  has  recorded  lake  stap 
1963.   Periodic  water  quality  samples  ha 
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Elected  from  the  lake  by  the  South  Florida 
,'ater  Management  District  and  USGS.  Water 
:ality  and  discharge  data  have  been  collected  for 
ic  major  tributary  to  the  lake,  Boggy  Creek. 
Ithough  few  groundwater  data  are  available  for 
c  study  area,  results  of  previous  studies  of  the 
ound water  resources  of  Osceola  County  are  in- 
uded  in  this  report.  To  supplement  the  water 
nality  data  for  East  Lake  Tohopekaliga,  water 
imples  were  collected  at  selected  sites  in  Novem- 
•r  1982  (dry  season)  and  in  August  1983  (rainy 
•ison)  Samples  were  taken  at  inflow  points,  and 
the  lake,  and  vertical  profiles  of  dissolved 
ivgen  and  temperature  were  measured  in  the 
lie.  A  water  budget  from  an  EPA  report  on  the 
ke  is  also  included.  (Lantz-PTT) 
/89-071O9 


LTITUDE  OF  BASEMENT  SURFACE  IN  THE 
ENTRAL  COASTAL  PLAIN  AREA  OF 
ORTH  CAROLINA, 

eological  Survey,  Raleigh,  NC.  Water  Resources 

far. 

I.  L.  Lyke,  and  M.  D.  Winner. 

vailable  from  Books  and  Open  File  Report  Sec- 

an,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 

.'iter  Resources  Investigations   Report   86-4082, 

Wo.  2p  3  fig,  7  ref. 

descriptors:  'Coastal  aquifers,  *Geohydrology, 
jeology,  'North  Carolina,  Granite,  Gneiss, 
laps. 

he  altitude  of  the  basement  surface  in  the  central 
oastal  Plain  of  North  Carolina  ranges  from  140  ft 
»ve  sea  level  in  Wayne  County  near  the  Fall 
ine  to  2,400  ft  below  sea  level  near  the  coast  in 
eaufort  County.  The  slope  increases  to  the  east 
om  about  20  ft/mi  at  the  fall  line  to  about  70  ft/ 
li  at  the  eastern  edge  of  the  study  area.  The 
regular  nature  of  the  basement  surface  is  demon- 
rated  by:  (1)  the  variable  altitudes  of  the  base- 
itnt  surface  in  the  western  portion  of  the  study 
rea;  (2)  the  protruding  granite/gneiss  rock  body 
l  a  quarry  near  the  Town  of  Fountain,  Pitt 
ounty;  and  (3)  the  flattening  of  the  basement 
lrface  slope  observed  near  the  Jones  County  and 
riven  County  border.  Basement  rock  types  in 
lis  study  area  include  granite,  granite  gneiss,  me- 
ivolcanic,  and  metasedimentary  rocks  of  Precam- 
nan  to  Paleozoic  age.  (Lantz-PTT) 
/89-07110 


1APS  SHOWING  ALTITUDE  OF  THE  POTEN- 
10METRIC  SURFACE  AND  CHANGES  IN 
t'ATER  LEVELS  IN  THE  AQUIFER  IN  THE 
PARTA  AND  MEMPHIS  SANDS  IN  EASTERN 
RKANSAS,  SPRING  1985, 

teological  Survey,  Little  Rock,  AR.  Water  Re- 
:urces  Div. 

Edds,  and  D.  J.  Fitzpatrick. 
ivailable  from  Books  and  Open  File  Report  See- 
on,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
^'ater  Resources  Investigations  Report   86-4084, 
9W.  lp,  1  tab,  1  map,  10  ref. 

)escriptors:  'Arkansas,  'Potentiometric  level, 
Aquifers,  'Groundwater  level,  'Maps,  Ground- 
water budget,  Water  supply,  Groundwater  man- 
gement,  Groundwater  mining,  Groundwater  de- 
letion. 

Aquifers  in  the  Tertiary  Sparta  and  Memphis 
iands  are  a  major  source  of  water  supply  for  much 
if  eastern  and  south-central  Arkansas.  Major  with- 
Irawais  occur  from  the  aquifer  for  industrial  and 
'ublic  supply,  with  generally  lesser  but  locally 
ignificant  amounts  withdrawn  for  agricultural 
•es.  Water  level  data  from  wells  tapping  the  arte- 
an  aquifer  in  the  Sparta  and  Memphis  Sands 
idicate  steadily  declining  water  levels  in  some 
as  where  relatively  large  withdrawals  occur.  In 
ddition,  a  simulation  of  water  levels  using  project- 
d  withdrawals  to  the  year  1990  indicated  increas- 
"g  water  level  declines  in  the  aquifer.  Because  of 
«  potential  quantity  and  quality  problems,  the 
antinual  monitoring  of  water  levels  in  the  aquifer 
i  the  Sparta  and  Memphis  Sands  is  essential  for 
roper  aquifer  management  and  the  continuation 
>f  the  use  of  the  aquifer  as  a  major  source  of  water 
or  much  of  eastern  and  south-central  Arkansas. 


The  U.S.  Geological  Survey  with  the  cooperation 
of  the  Arkansas  Geological  Commission  has  been 
monitoring  water  levels  in  the  aquifer  in  the  Sparta 
and  Memphis  Sands  annually  throughout  the 
aquifer's  extent  within  the  State  of  Arkansas.  This 
report,  prepared  in  cooperation  with  the  Arkansas 
Geological  Commission  and  the  Arkansas  Soil  and 
Water  Conservation  Commission  interprets  water 
level  data  through  hydrologic  maps  of  the  poten- 
tiometric surface  and  water  level  changes.  The 
potentiometric  surface  map  is  based  on  water 
levels  collected  in  the  spring  of  1985.  The  water 
level  change  map  is  based  on  a  comparison  of 
water  levels  collected  in  the  spring  of  1980  and 
1985.  This  report  includes  the  Sparta  Sand  and 
most  of  the  Memphis  Sand  aquifer  within  the  State 
of  Arkansas.  Little  or  no  data  are  available  in  the 
northeastern  part  of  the  State  where  limited  with- 
drawals from  the  aquifer  occur.  (Lantz-PTT) 
W89-07111 


SALT  NORM:  A  QUANTITATIVE  CHEMICAL- 
MINERALOGICAL  CHARACTERIZATION  OF 
NATURAL  WATERS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

M.  W.  Bodine,  and  B.  F.  Jones. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations   Report   86-4086, 
(1986).  130p,  5  fig,  12  tab,  70  ref,  5  append. 

Descriptors:  'Water  chemistry,  'Water  properties, 
'Salinity,  'Saline  water,  'Computer  programs, 
'Chemical  analysis,  Mineralization,  Calcium, 
Chlorides,  Chemical  reactions. 

The  new  computer  program  SNORM  calculates 
the  salt  norm  from  the  chemical  composition  of  a 
natural  water.  The  salt  norm  is  the  quantitative 
ideal  equilibrium  assemblage  that  would  crystallize 
if  the  water  evaporated  to  dryness  at  25  C  and  1 
bar  pressure  under  atmospheric  partial  pressure  of 
C02.  SNORM  proportions  solute  concentrations 
to  achieve  charge  balance.  It  quantitatively  distrib- 
utes the  18  acceptable  solutes  into  normative  salts 
that  are  assigned  from  63  possible  normative  salts 
to  allow  only  stable  associations  based  on  the 
Gibbs  Phase  Rule,  available  free  energy  values, 
and  observed  low-temperature  mineral  associa- 
tions. Although  most  natural  water  compositions 
represent  multiple  solute  origins,  results  from 
SNORM  identify  three  major  categories:  meteoric 
or  weathering  waters  that  are  characterized  by 
normative  alkali-bearing  sulfate  and  carbonate 
salts:  connate  marine-like  waters  that  are  chloride- 
rich  with  a  halite-bischofite-carnallite-kieserite-an- 
hydrite  association;  and  diagenetic  waters  that  are 
frequently  of  marine  origin  but  yield  normative 
salts,  such  as  Ca-bearing  chlorides  (antarcticite  and 
tachyhydrite)  and  sylvite,  which  suggest  solute 
alteration  by  secondary  mineral  reactions.  The 
solute  source  or  reaction  process  within  each  of 
the  above  categories  is  commonly  indicated  by  the 
presence  or  absence  of  diagnostic  normative  salts 
and  their  relative  abundance  in  the  normative  salt 
assemblage.  For  example,  salt  norms:  (1)  may  iden- 
tify lithologic  source;  (2)  may  identify  the  relative 
roles  of  carbonic  and  sulfuric  acid  hydrolysis  in  the 
evolution  of  weathering  waters;  (3)  may  identify 
the  origin  of  connate  water  from  normal  marine, 
hypersaline,  or  evaporite  salt  resolution  processes; 
and  (4)  may  distinguish  between  dolomitization 
and  silicate  hydrolysis  or  exchange  for  the  origin 
of  diagenetic  waters.  (Author's  abstract) 
W 89-07 112 


DATA-MANAGEMENT  SYSTEM  FOR  DE- 
TAILED AREAL INTERPRETIVE  DATA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

C.  F.  Ferrigno. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4091, 
1986.  103p,  6  fig,  2  tab,  4  ref. 

Descriptors:  'Data  storage  and  retrieval,  'Ground- 
water movement,  'Areal  hydrogeology,  'Data 
collections,  Computer  programs,  Computers,  Geo- 
hydrology. 


A  data  storage  and  retrieval  system  has  been  devel- 
oped to  organize  and  preserve  areal  interpretive 
data.  This  system  can  be  used  by  any  study  where 
there  is  a  need  to  store  areal  interpretive  data  that 
generally  is  presented  in  map  form.  This  system 
provides  the  capability  to  grid  areal  interpretive 
data  for  input  to  groundwater  flow  models  at  any 
spacing  and  orientation.  The  data  storage  and  re- 
trieval system  is  designed  to  be  used  for  studies 
that  cover  small  areas  such  as  counties.  The  system 
is  built  around  a  hierarchically  structured  data  base 
consisting  of  related  latitude-longitude  blocks.  The 
information  in  the  data  base  can  be  stored  at  differ- 
ent levels  of  detail,  with  the  finest  detail  being  a 
block  of  6  sec  of  latitude  by  6  sec  of  longitude 
(approximately  0.01  sq  mi).  This  system  was  imple- 
mented on  a  mainframe  computer  using  a  hierar- 
chical data  base  management  system.  The  comput- 
er programs  are  written  in  Fortran  IV  and  PL/1. 
The  design  and  capabilities  of  the  data  storage  and 
retrieval  system,  and  the  computer  programs  that 
are  used  to  implement  the  system  are  described. 
Supplemental  sections  contain  the  data  dictionary, 
user  documentation  of  the  data-system  software, 
changes  that  would  need  to  be  made  to  use  this 
system  for  other  studies,  and  information  on  the 
computer  software  tape.  (Lantz-PTT) 
W89-07116 


RELATION  OF  GROUND-WATER  QUALITY 
TO  HOUSING  DENSITY,  CAPE  COD,  MASSA- 
CHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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HST3D:  A  COMPUTER  CODE  FOR  SIMULA- 
TION OF  HEAT  AND  SOLUTE  TRANSPORT 
IN  THREE-DIMENSIONAL  GROUND-WATER 
FLOW  SYSTEMS, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

K.  L.  Kipp. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4095, 
1987.  515p,  16  fig,  19  tab,  77  ref. 

Descriptors:  'Model  studies,  'Computer  programs, 
'Groundwater  movement,  'Simulation  analysis, 
'Solute  transport,  'Path  of  pollutants,  Mathemati- 
cal analysis,  Thermal  pollution,  Mathematical 
equations,  Boundary  conditions,  Wells. 

The  Heat-  and  Soil-Transport  Program  (HST3D) 
simulates  groundwater  flow  and  associated  heat 
and  solute  transport  in  three  dimensions.  The  three 
governing  equations  are  coupled  through  the  inter- 
stitial pore  velocity,  the  dependence  of  the  fluid 
density  on  pressure,  temperature,  the  solute-mass 
fraction,  and  the  dependence  of  the  fluid  viscosity 
on  temperature  and  solute-mass  fraction.  The 
solute  transport  equation  is  for  only  a  single,  solute 
species  with  possible  linear  equilibrium  sorption 
and  linear  decay.  Finite  difference  techniques  are 
used  to  discretize  the  governing  equations  using  a 
point-distributed  grid.  The  flow-,  heat-  and  solute- 
transport  equations  are  solved,  in  turn,  after  a 
particle  Gauss-reduction  scheme  is  used  to  modify 
them.  The  modified  equations  are  more  tightly 
coupled  and  have  better  stability  for  the  numerical 
solutions.  The  basic  source-sink  term  represents 
wells.  A  complex  well  flow  model  may  be  used  to 
simulate  specified  flow  rate  and  pressure  condi- 
tions at  the  land  surface  or  within  the  aquifer,  with 
or  without  pressure  and  flow  rate  constraints. 
Boundary  condition  types  offered  include  specified 
value,  specified  flux,  leakage,  heat  conduction,  and 
approximate  free  surface,  and  two  types  of  aquifer 
influence  functions.  All  boundary  conditions  can 
be  functions  of  time.  Two  techniques  are  available 
for  solution  of  the  finite  difference  matrix  equa- 
tions. One  technique  is  a  direct-elimination  solver, 
using  equations  reordered  by  alternating  diagonal 
planes.  The  other  technique  is  an  iterative  solver, 
using  two-line  successive  over-relaxation.  A  restart 
option  is  available  for  storing  intermediate  results 
and  restarting  the  simulation  at  an  intermediate 
time  with  modified  boundary  conditions.  This  fea- 
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ture  also  can  be  used  as  protection  against  comput- 
er system  failure.  Data  input  and  output  may  be  in 
metric  (SI)  units  or  inch-pound  units.  Output  may 
include  tables  of  dependent  variables  and  param- 
eters, zoned-contour  maps,  and  plots  of  the  de- 
pendent variables  versus  time.  (Lantz-PTT) 
W89-07U9 


DEVELOPMENT  OF  MODELLING  PROCE- 
DURES FOR  ILL-DEFINED  SYSTEMS, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 
G.  Van  Straten. 

IN:  Identification,  Uncertainty  Assessment  and 
Prediction  in  Lake  Eutrophication,  1986.  p  37-51,  2 
fig,  15  ref. 

Descriptors:  'Model  studies,  'Policy  making,  'Eu- 
trophication, Phytoplankton,  Algae,  Growth  rates, 
Management  planning. 

A  major  factor  that  can  be  held  responsible  for  the 
uncertainty  about  the  functioning  and  structure  of 
the  complex  ecosystem  is  that  phytoplankton-the 
element  of  key  interest  in  eutrophication-is  only  a 
part  of  that  ecosystem.  There  are  two  distinct 
'modelling  schools',  characterized  as  'microscopic, 
theory-oriented'  versus  'macroscopic,  data-orient- 
ed'. Through  the  application  of  the  principle  of 
decomposition  and  aggregation,  conflict  between 
the  need  for  scientific  thoroughness  and  under- 
standing, and  the  necessity  to  extract  and  provide 
information  that  can  be  employed  at  the  policy- 
making level,  can  be  resolved.  A  flow  chart  repre- 
senting the  14-step  model-building  procedure  is 
given:  (1)  problem  analysis;  (2)  fields  of  interest;  (3) 
conceptualization;  (4)  conceptual  base  model;  (5) 
model  structure  postulation;  (6)  sensitivity  analysis; 
(7)  expected  variability;  (8)  model  structure;  (9) 
calibration  (parameter  estimation);  (10)  a  priori  pa- 
rameter values;  (11)  calibrated  model;  (12)  valida- 
tion; (13)  validated  model;  and  (14)  use.  (See  also 
W89-07148)  (Lantz-PTT) 
W89-07150 


ANALYTICAL  METHODS  FOR  PARAMETER- 
SPACE  DELIMITATION  AND  APPLICATION 
TO  SHALLOW-LAKE  PHYTOPLANKTON-DY- 
NAMICS  MODELING, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 
G.  Van  Straten. 

IN:  Identification,  Uncertainty  Assessment  and 
Prediction  in  Lake  Eutrophication,  1986.  p  127- 
150,  7  fig,  7  tab,  17  ref.  Previously  published  in 
Applied  Mathematical  and  Computation,  vol.  17, 
p.  459  -  482,  1985. 

Descriptors:  'Mathematical  analysis,  'Parameter- 
space  delineation,  'Limnology,  'Phytoplankton, 
'Lakes,  'Shallow  water,  'Model  studies,  Mathe- 
matical studies,  Mathematical  models,  Lake  Bala- 
ton, Hungary. 

The  first  step  in  parameter  estimation  is  to  reduce 
the  dimensionality  of  the  problem  by  deriving  esti- 
mates from  independent  experimentation  and  from 
the  literature.  In  addition,  insensitive  parameters 
are  either  removed  or  fixed.  In  the  remaining 
lower-dimensional  problem,  parameter-space  de- 
limitation is  possible  by  analytical  means.  Three 
conjunctive  methods  are  derived:  period-average 
analysis,  extremum  analysis,  and  quasisteady-state 
analysis.  The  basic  idea  is  to  find  conditions  for  the 
parameters  that  must  be  fulfilled  in  order  to 
comply  with  average  and  extreme  values  in  the 
observations.  The  approach  was  applied  to  the 
modeling  of  the  phytoplankton  dynamics  of  Lake 
Balaton.  The  analytical  techniques  supplied  valua- 
ble insight  into  parameter  interrelationships  and 
model  adequacy,  and  can  serve  as  satisfactory  sub- 
stitutes for  formal  parameter-estimation  techniques 
in  the  early  stages  of  model  development.  (See  also 
W89-07148)  (Author's  abstract) 
W89-07153 


MAXIMUM   LIKELIHOOD   ESTIMATION   OF 
PARAMETERS  AND  UNCERTAINTY  IN  PHY- 
TOPLANKTON MODELS, 
Technische    Univ.    Twente,    Enschede    (Nether- 


lands). Dept.  of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-07154 


HYPOTHESIS  TESTING  AND  PARAMETER 
UNCERTAINTY  ANALYSIS  IN  SIMPLE  PHY- 
TOPLANKTON-P  MODELS, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-07155 


IDENTIFICATION  AND  PREDICTION  IN  EU- 
TROPHICATION-DISCUSSION  AND  CON- 
CLUSION, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-07156 


PERSPECTIVES    OF    ECOSYSTEM    MODEL- 
LING FOR  MANAGEMENT, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 
For  primary  bibliographic  entry  see  Field  2H. 

W89-07157 


COMPENDIUMS  OF  INFORMATION  FOR 
THE  MISSOURI  BASIN  RIVER  FORECAST 
CENTER  AND  THE  NORTH  CENTRAL  RIVER 
FORECAST  CENTER. 

National  Weather  Service,  Kansas  City,  MO.  Cen- 
tral Region. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-07172 


MODEL  FOR  PREDICTING  GROUNDWATER 
LEVEL  RESPONSE  TO  METEOROLOGICAL 
CHANGES, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  2A. 

W89-07208 


GROUNDWATER  MODELLING  BY  MICRO- 
COMPUTER: APPLICATIONS  TO  DAM  AND 
RESERVOIR  SLOPE  STABILITY, 

Kingston    Polytechnic,    Kingston    upon    Thames 

(England). 

For  primary   bibliographic  entry  see   Field   8D. 

W89-07209 


PREDICTION  OF  GROUNDWATER  LEVELS 
USING  COMPUTER  BASED  MATHEMATICAL 
MODELS, 

Geotechnical  Engineering  Ltd.,  Gloucester  (Eng- 
land). 

G.  A.  Hurley. 

IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  321-325,  1 
tab,  5  fig,  2  ref. 

Descriptors:  'Model  studies,  'Geohydrology, 
'Groundwater  levels,  'Groundwater,  'Mathemati- 
cal models,  Computer  models,  Time  series  models, 
Conceptual  models,  Piezometers,  Rainfall,  South 
Wales  Landslip,  Wales. 

Two  mathematically  based  models,  one  using  time 
series  and  the  second  a  conceptual  idea,  which 
have  been  used  to  predict  water  levels  in  a  South 
Wales  Landslip  are  presented.  In  both  models  the 
longest  continuous  periods  of  piezometric  record 
were  used  to  'fit'  the  models.  The  time  series 
model  contains  three  independent  variables;  lagged 
piezometric  level,  rainfall,  and  lagged  rainfall.  A 
simple  storage  model  was  chosen  for  the  conceptu- 
al model  because  it  was  closest  to  reality  under 
conditions  where  rainfall  intensities  are  generally 
less  than  infiltration  capacities  and  where  rainfall  is 
frequent.  A  comparison  of  the  two  models  indi- 
cates the  conceptional  model  gives  a  better  good- 
ness of  fit  value  than  the  time  series  model  and 
appears  to  simulate  the  entire  length  of  the  piezo- 
metric record  slightly  better.  For  the  conceptional 
model  the  error  between  the  simulated  and  record- 


ed readings  was  generally  less  than  0  20  m 
though  the  time  series  model  may  be  less  accu 
than  a  conceptual  model,  its  applicability  to  o 
sites  is  probably  greater  than  the  storage  mr 
Since  the  parameters  for  both  models  are  site 
cific,  the  applicability  of  both  models  to  other 
depends  on  the  amount  of  data  available  to 
brate'  the  model.  (See  also  W89-07178)  (Wl 
Reimer-PTT) 
W89-O7210 


PREDICTING     PIEZOMETRIC     LEVELS 
STEEP  SLOPES, 

Birmingham  Univ.  (England).  Dept.  of  Geoloj 

Sciences. 

D.  N.  Lerner. 

IN:  Groundwater  in  Engineering  Geology. 

Geological  Society,  London.  1986.  p  327-333, 5 

12  ref. 

Descriptors:  'Model  studies,  'Geohydrol 
•Aquifers,  'Piezometers,  'Groundwater  1< 
'Groundwater  movement,  Statistical  models, 
gression  analysis,  Finite  element  method,  F 
difference  method,  Mid-Levels,  Hong  Kong. 

Three  methods  of  predicting  piezometric  leve 
steep  slopes  are  presented  and  illustrated  wi 
case  study  in  the  Mid-Levels,  Hong  Kong.  In 
statistical  model  the  depth  to  piezometric  level 
regressed  by  least  squares  on  a  variety  of  meas 
of  rainfall.  The  regression  models  were  not  j 
enough  for  the  study;  however,  they  did  s 
promise  since  they  were  quick  and  easy  to  use. 
second  method  employed  was  to  solve  the 
variant  equation  of  groundwater  flow  and  r 
Both  finite  difference  and  finite  element  met 
are  suitable  although  finite  differences  are  e 
when  developing  a  new  model.  The  models  d< 
oped  suffered  from  numerical  stability  prob 
due  to  difficulties  in  modeling  aquifer  changes 
the  coarse  discretization  that  prevented  acci 
predictions  of  piezometric  levels.  For  the 
method,  final  predictions  were  made  by  empi 
methods  based  on  detailed  inspection  of  obse 
responses.  Piezometers  were  separated  into 
and  perched  water  table  groups.  Within 
group,  piezometers  were  classified  as  respor 
to  storms  or  seasonal  events.  For  the  empi 
method  the  responses  were  showed  regional 
terns,  allowing  extrapolation  into  areas  wit 
piezometers,  and  base  levels  could  be  estimate 
any  site  of  interest,  either  by  drilling  or 
topographic  contours  and  structural  geology 
though  not  the  best  estimates  in  any  statii 
sense,  empirical  methods  have  the  advantagi 
being  easily  understood,  using  all  the  data 
allowing  regionalization  of  results.  (See  also  ' 
07178)  (White-Reimer-PTT) 
W89-07211 


REPRESENTATION  OF  TIME  VARIANT  F 
SURFACE  SEEPAGE  USING  FINLTE  DIF1 
ENCE  METHODS:  A  REVIEW, 

University  Coll.,  Cardiff  (Wales).  Dept.  of 

and  Structural  Engineering. 

J.  C.  Miles. 

IN:  Groundwater  in  Engineering  Geology. 

Geological  Society,  London.  1986.  p  341-345, 

9  ref. 

Descriptors:  'Surface-groundwater  relai 
'Groundwater  movement,  'Mathematical  ana 
'Model  studies,  'Seepage,  Numerical  ana 
Finite  difference  methods,  Time  variant  free 
face  seepage. 

Several  numerical  techniques  are  available  fo 
representation  of  time  variant  free  surface  see 
notably  finite  elements,  boundary  elements 
finite  difference  methods.  Over  the  last  tv 
years  several  papers  have  been  published  01 
representation  of  free  surface  seepage  using 
differences,  but  each  paper  advocates  the  u 
different  approximations  and  stability  cri 
These  methods  are  reviewed  and  tested  agai 
variety  of  solutions  to  determine  which  metli 
most  stable  and  accurate.  The  better  of  the 
methods  described  is  that  of  Singh  (1976)  be< 
it  is  less  prone  to  instability  and  gives  more 
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le  results  provided  that  certain  constraints  are 
iposed.  The  methods  described  are  only  suitable 
r  meshes  which  have  constant  values  for  Delta  x 
d  Delta  y.  The  methods  cannot  cope  with  com- 
ex  situations  and  it  is  doubtful,  for  example, 
tiether  a  three  dimensional  problem  could  be 
nulated.  and  if  recharge  is  to  be  included,  it  must 
done  with  great  care.  (See  also  W89-07178) 
.'hite-Reimer-PTT) 
89-07213 


tEDICTIONS  OF  GROUNDWATER  PRES- 
.'RES  AND  UPLIFT  BELOW  EXCAVATIONS 
i  TIDAL  LIMITS, 

.■drauhes  Research  Ltd.,  Wallingford  (England). 

oundwater  Section. 

ir  primary  bibliographic  entry  see  Field  2F. 

89-07215 


ILUBILITY   CONSTRAINT  CONCEPTS   AP- 

JED    TO    LEACH    TESTING    OF    WASTE 

■MS, 

ttelle  Pacific  Northwest  Labs.,  Richland,  WA. 

r  primary  bibliographic  entry  see  Field  5B. 

59-07239 


VDLNG  OF  ALUMINUM  AND  PROTONS  BY 
JMIC  SUBSTANCES  IN  ACIDIC  NATURAL 
HERS  AND  SOILS, 

shwater     Biological     Association,     Ambleside 

igland). 

r  primary  bibliographic  entry  see  Field  5B. 

19-07295 


IMPOSITION    AND    CONSEQUENCES    OF 
UMINUM  IN  WATER   AND  BEVERAGES, 

irksten  Research  Foundation,  Madison,  WI. 
r  primary  bibliographic  entry  see  Field  5B. 
19-07322 


VIRONMENTAL  FACTORS  INFLUENCING 
MMER  ANGLER  EFFORT  ON  THE 
RDAN  DAM  TAILWATER,  ALABAMA, 

burn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

uacultures. 

r  primary  bibliographic  entry  see  Field  81. 

9-07422 


TROIT  RIVER  FLOW  REVERSALS, 

tional   Oceanic   and   Atmospheric   Administra- 

i,  Ann  Arbor,  MI.  Great  Lakes  Environmental 

iearch  Lab. 

•  primary  bibliographic  entry  see  Field  2E. 

9-07437 


ACTNG  INFLOWS  IN  A  PHYSICAL  MODEL 
LAKE  CONSTANCE, 

te  Univ.   of  New  York  at   Buffalo.   Dept.   of 
logical  Sciences. 

primary  bibliographic  entry  see  Field  2H. 
9-07446 


JDY   OF  GEOMORPHOLOGY   IN   SMALL 
DRO  PLANNING, 

four  Beatty  Engineering  Ltd.,  Kent  (England). 
primary  bibliographic  entry  see  Field  8A. 
9-07453 


OUNDWATER   MODEL   OF  CONDITIONS 
LIVERPOOL  SANDSTONE  AQUIFER, 

nmgham  Univ.  (England).  Dept.  of  Civil  Engi- 
ring. 

primary  bibliographic  entry  see  Field  2F. 
9-07463 


JITAL  MAPPING  FOR  WATERMAINS  IN 
RBAY, 

primary  bibliographic  entry  see  Field  5F 
9-07467 


THODS     FOR    ANALYZING    PIPE    NET- 
IRKS, 


Technical   Univ.  of  Denmark,   Lyngby.   Inst,  for 

Numerical  Analysis. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-07471 


DIAGNOSTIC   MODEL   OF   DISPERSION   IN 
POROUS  MEDIA, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Civil  and 

Architectural  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07476 


MASS  CONSERVATION:  ID  OPEN  CHANNEL 
FLOW  EQUATIONS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W 89-07479 


COMPUTER  MODELING  FOR  WATER  QUAL- 
ITY PLANNING:  A  CASE  STUDY, 

CH2M  Hill,  Emeryville,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-07487 


USE  OF  MICROCOMPUTERS  FOR  THE  MAN- 
AGEMENT OF  WATER  QUALITY  DATA, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-07563 


DOCUMENTATION  OF  AREAS  POTENTIAL- 
LY INCLINED  TO  WATER  ACIDIFICATION 
IN  THE  F.R.G., 

Bayerische    Landesanstalt    fuer   Wasserforschung, 

Wielenbach  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-07630 


MODELS  OF  CLOUD  CHEMISTRY, 

Toronto  Univ.  (Ontario).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-07661 


ACID-BASE  REACTIONS  IN  GAS  TRANSFER: 
A  MATHEMATICAL  APPROACH, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-07693 


DESIGNING     FIXED-BED     ADSORBERS     TO 
REMOVE  MIXTURES  OF  ORGANICS, 

Michigan  Technological  Univ.,  Houghton.  Center 

for  Waste  Management  Programs. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-07694 


AIR-STRIPPING   MASS    TRANSFER    CORRE- 
LATIONS FOR  VOLATILE  ORGANICS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-07696 


PRECIPITATION  FLUCTUATIONS  OVER 
GLOBAL  LAND  AREAS  SINCE  THE  LATE 
1800'S, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
For  primary  bibliographic  entry  see  Field  2B. 

W89-07707 


ANALYSING  SEEPAGE  IN  AN  EARTH  DAM, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-07749 


ANALYSIS  OF  ACCURACY  OF  APPROXI- 
MATE, SIMULTANEOUS,  NONLINEAR  CON- 
FIDENCE INTERVALS  ON  HYDRAULIC 
HEADS  IN  ANALYTICAL  AND  NUMERICAL 
TEST  CASES, 


Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07755 


STOCHASTIC  ANALYSIS  OF  NONSTATION- 
ARY  SUBSURFACE  SOLUTE  TRANSPORT:  1. 
UNCONDITIONAL  MOMENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07758 


ANALYTICAL  SOLUTIONS  FOR  CONVEC- 
TIVE-DISPERSIVE  TRANSPORT  IN  CON- 
FINED AQUIFERS  WITH  DIFFERENT  INI- 
TIAL AND  BOUNDARY  CONDITIONS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-07760 


SPATIAL  MOMENT  ANALYSIS  OF  THE 
TRANSPORT  OF  KINETICALLY  ADSORBING 
SOLUTES  THROUGH  STRATIFIED 

AQUIFERS, 

Illinois    Univ.    at    Urbana-Champaign.    Newmark 

Civil  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07762 


RECURSIVE  PARAMETER  ESTIMATION  OF 
HYDROLOGIC  MODELS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-07763 


PROBABILISTIC  REPRESENTATION  OF  THE 
TEMPORAL     RAINFALL     PROCESS     BY     A 
MODIFIED  NEYMAN-SCOTT  RECTANGULAR 
PULSES  MODEL:  PARAMETER  ESTIMATION 
AND  VALIDATION, 
Massachusetts  Inst,  of  Tech.,  Cambridge. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-07764 


ANALYTICAL  MODEL  OF  LEVEL  BASIN  IR- 
RIGATION, 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3F. 
W89-07796 


GENERALIZATION  OF  SCS  CURVE  NUMBER 
METHOD, 

Institute  for  Water  Management,  Budapest  (Hun- 
gary). 

For  primary  bibliographic  entry  see  Field  2A. 
W89-07800 


VAPOR    TRANSPORT    DURING    SOLUTION 
DISPLACEMENT  IN  SOILS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For   primary   bibliographic    entry    see   Field    2G. 

W89-07803 


ANALYSIS  OF  INACTIVATION  OF  GIARDIA 
LAMBLIA  BY  CHLORINE, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-07810 


MODELING  OF  ENHANCED  BIODEGRADA- 
TION  IN  UNSATURATED  SOIL  ZONE, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-07812 


SPATIAL  ADEQUACY   OF  NASQAN   WATER 
QUALITY  DATA  IN  OHIO  RIVER  BASIN, 
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Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-07813 


WATER    QUALITY    MODELS    FOR    SMALL 
TIDAL  INLET  SYSTEMS, 

Najarian  and  Associates,  Eatontown,  NJ. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-07814 


SELECTION  OF  STORMWATER  MODEL  PA- 
RAMETERS, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  2A. 

W89-07815 


COMPUTER  SIMULATION  OF  DDT  DISTRI- 
BUTION IN  PALOS  VERDES  SHELF  SEDI- 
MENTS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-07816 


TIDAL  AND  RESIDUAL  FLOWS  IN  THE 
WESTERN  DUTCH  WADDEN  SEA.  II:  AN  AN- 
ALYTICAL MODEL  TO  STUDY  THE  CON- 
STANT FLOW  BETWEEN  CONNECTED 
TIDAL  BASINS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-07828 


DOSE-RESPONSE  RELATIONSHIPS  FOR 
THE  ADDITION  OF  LIMESTONE  TO  LAKES 
AND  PONDS  IN  THE  NORTHEASTERN 
UNITED  STATES, 

For  primary  bibliographic  entry   see   Field   5G. 

W89-07887 


USE  OF  SIMULATION  MODELS  AS  RE- 
SOURCE MANAGEMENT  TOOLS  FOR  RE- 
STORING ACIDIFIED  WATERS, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-07899 


DETERMINATION  OF  WATER  QUALITY  IN 
RESERVOIRS  FROM  DATA  OF  ON-SITE  OB- 
SERVATIONS, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-07910 


MEASUREMENT    AND    ANALYSIS    OF    DE- 
PRESSION STORAGE  ON  A  HILLSLOPE, 

New  South  Wales  Univ.,  Kensington  (Australia). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07930 


UNIQUE  FLOOD  EVENT  IN  AN  ARID  ZONE, 

Dames  and  Moore,  Riyadh  (Saudi  Arabia). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-07931 


HYDROGEOCHEMICAL      PROCESSES      IN- 
VOLVED   IN    SALT-DISSOLUTION    ZONES, 
TEXAS  PANHANDLE,  U.S.A., 
Texas  Univ.,  Austin.  Bureau  of  Economic  Geolo- 
gy- 
For  primary  bibliographic  entry  see  Field  2K. 

W89-07936 


FIRST  R.  M.  HARDY  MEMORIAL  LECTURE: 
FRACTURE  LINEAMENT  RESEARCH  AND 
APPLICATIONS  ON  THE  WESTERN  CANADI- 
AN PLAINS, 

Mollard  (J.D.)  and  Associates  Ltd.,  Regina  (Sas- 
katchewan) 
J.  D.  Mollard. 
Canadian   Geotechnical   Journal   CGJOAH,   Vol. 


25,  No.  4,  p  749-767,  November  1988.  17  fig,  114 
ref. 

Descriptors:  'Groundwater  potential,  'Aerial  pho- 
tography, 'Geologic  fractures,  'Remote  sensing, 
•Data  interpretation,  Case  studies,  Reviews, 
'Canada,  Geologic  mapping,  Mapping,  Topogra- 
phy, Exploration. 

For  parts  of  the  western  Canadian  plains,  high- 
altitude  airphotos  and  satellite  images  frequently 
show  a  simple  pattern  of  pressured  fracture  linea- 
ment orientations.  Fracture  lineaments  are  compos- 
ite linear  topographic,  drainage,  vegetation,  mois- 
ture, and  tonal  features.  A  long  search  for  their 
origin  and  repeating  characteristics  is  described.  It 
is  held  that  certain  elements  of  fracture  lineament 
networks  are  selectively  inherited  from  pre-exist- 
ing regional  fracture  systems  and  structures  in  the 
underlying  rocks,  and  can  therefore  be  correlated 
with  subsurface  geological,  hydrogeological.and 
geophysical  and  near-surface  data.  A  number  of 
case  studies  illustrate  how  remotely  sensed  linea- 
ment data  are  applied  in  geological,  hydrogeologi- 
cal,  and  geotechnical  investigations  for  resource 
exploration,  development,  and  management.  Some 
of  the  Canadian  studies  detailed  are:  airphoto  study 
for  alternative  sites  for  a  pump  lift  station  to  supply 
irrigation  water,  airphoto  interpretation  study  of 
the  Gardiner  and  Nipawin  damsites  in  Saskatche- 
wan, study  of  fracture  traces  to  investigate  reser- 
voir and  canal  leakage,  and  photolineament  map- 
ping to  aid  exploration  for  groundwater  sources 
and  possible  sites  for  contaminant  waste  disposal. 
(VerNooy-PTT) 
W89-07940 


PHYTOBENTHOS  IN  THE  WATERS  OF  THE 
VILSANDI  STATE  NATURE  RESERVE, 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Inst.  Zoo- 

logii  i  Botaniki. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-07969 


DEMAND    FORECASTING:    A    MODEL    FOR 

SAN  FRANCISCO, 

Water  Resources  Associates,  Lafayette,  CA. 

For  primary   bibliographic   entry   see   Field   6D. 

W89-07993 


ISLAND  THUNDERSTORM  EXPERIMENT 
(rTEX):  A  STUDY  OF  TROPICAL  THUNDER- 
STORMS IN  THE  MARITIME  CONTINENT, 

Bureau  of  Meteorology,   Melbourne   (Australia). 

Research  Centre. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-08000 


TEST  OF  THE  VALIDITY  OF  THE  POISSON 
ASSUMPTION  FOR  ANALYSIS  OF  MOST- 
PROBABLE-NUMBER  RESULTS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08035 


CHOICE  OF  WORKING  VARIABLES  IN  THE 
GEOSTATISTICAL  ESTIMATION  OF  THE 
SPATIAL  DISTRIBUTION  OF  ION  CONCEN- 
TRATION FROM  ACID  PRECIPITATION, 

Institut    National    de    la   Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08053 


DEVELOPING  A  DATA  BASE  FOR  USE  IN 
GROUNDWATER  MANAGEMENT, 

Nassau  County  Dept.  of  Public  Works,  Mineola, 
NY. 

M.  Maimone. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  115,  No.  1,  p  75-93, 
January  1989.  8  fig,  1  tab,  9  ref. 

Descriptors:  'Data  storage  and  retrieval,  'Ground- 
water management,  'Automation,  Nassau  County, 
New   York,   Computers,   Case   studies,   Statistical 


analysis,  Hydrologic  cycle,  Groundwater  mov 
ment. 

Nassau  County,  NY  has  developed  a  computerizi 
data-handling  system  to  support  a  groundwat 
management  program.  This  case  history  describ 
the  design  process  used  for  the  data  system,  as  w- 
as  the  place  and  function  of  computerized  dai 
handling  systems  in  an  overall  resource  manaj 
ment  program.  It  includes  a  general  overview 
the  finished  system.  Experience  indicates  that  it 
difficult  to  design  a  data  system  for  groundwal 
management  in  the  absence  of  an  explicit  manaj 
ment  program.  The  system  has  been  implement 
using  only  personal  computers.  The  natural,  r 
drologic  cycle  provided  the  framework  for  dev 
oping  the  data  base  structure.  The  entire  syst( 
includes  data  storage  and  retrieval,  statistical  an 
ysis  and  graphical  output  capabilities,  groundwai 
flow  modeling,  computer-aided  drafting,  and  wc 
processing.  (Author's  abstract) 
W89-08073 


MODEL  TO  PREDICT  THE  LEVEL  OF  AR' 
FICIAL  RADIONUCLIDES  IN  ENVIRONME 
TAL  MATERIALS  IN  THE  SEVERN  ESTUA1 
AND  THE  BRISTOL  CHANNEL, 

National  Radiological  Protection  Board,  Harw 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08095 


INFLUENCE  OF  SCALE  OF  MEASUREME: 
ON  THE  SPATIAL  AND  TEMPORAL  VAR1 
BILITY  OF  THE  PHILIP  INFILTRATION  I 
RAMETERS-AN  EXPERIMENTAL  STUDY 
AN  AUSTRALIAN  SAVANNAH  WOODLA> 
Commonwealth  Scientific  and  Industrial  Resea 
Organization,  Townsville  (Australia).  Div.  of  Sc 
For  primary  bibliographic  entry  see  Field  < 
W89-08111 


EFFECT  OF  SMALL  DENSITY  CHANGES  < 
THE  MOVEMENT  OF  WATER  THROUGH 
UNSATURATED  SAND, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  C 

and  Structural  Engineering. 

For  primary  bibliographic   entry   see  Field  '. 

W89-08114 


DEVELOPMENT  AND  TESTING  OF  A  MUl 
VARIATE,  SEASONAL  ARMA(1,D  MODEL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  C 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08123 


DISSIPATIVE     FINrTE     ELEMENT    MOE 
FOR  FREE  SURFACE  FLOW, 

Thessaloniki  Univ.,  Salonika  (Greece).  Schoo 

Agriculture. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08125 


APPLICATION  OF  AN  ADAPTIVE  FOREC 
ALGORITHM  TO  THE  RIVER  VASTER 
LALVEN, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-08135 


CAPACITY    EXPANSION   MODEL   FOR 
DROTHERMAL  POWER  SYSTEMS, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  8C. 
W89-08165 


IMPLICIT  NETWORK  CALIBRATION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  I 

neering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08170 
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DROCHEMISTRY  OF  THE  LOWER  SOLO 
ER,  INDONESIA, 

anuddin    Univ.,    Ujung    Pandang   (Indonesia), 
at  Studi  Lingkungan. 

primary  bibliographic  entry  see  Field  2H. 
9-08189 


ITERIA  FOR  THE  BIOLOGICAL  EVALUA- 
)N  OF  LAKES  FROM  A  NATURE  CONSER- 
nON  VIEWPOINT, 

koping  Regional  Administration  (Sweden), 
orimary  bibliographic  entry  see  Field  2H. 
9-08212 


RMALIZED  ECOSYSTEM  STRAIN  IN 
CHO-ECOSYSTEMS  USING  DIFFERENT 
fS  OF  STATE  VARIABLES, 

csinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
nds). 

primary  bibliographic  entry  see  Field  5A. 
9-08233 

ENGINEERING  WORKS 


Structures 


ER-RELATIONSHIP  BETWEEN  CHANGES 
GROUNDWATER  CONDITIONS  AND  EN- 
TERING CONSTRUCTION, 

th  West  Water  Authority,  Warrington  (Eng- 
1).  Rivers  Div. 

primary  bibliographic  entry  see  Field  2F. 
9-07181 


"ECTS  AND  CONSEQUENCES  OF 
OUNDWATER  ABSTRACTION  ON  FOUN- 
nONS  AT  DRAX  POWER  STATION, 
RTH  YORKSHIRE, 

nes  and  Moore  International,  Twickenham 
gland). 

primary  bibliographic  entry  see  Field  2F. 
9-07183 


IING  GROUNDWATER  LEVELS  IN  CITIES, 

>al  Military  Coll.  of  Science,  Shrivenham  (Eng- 
1).  Dept.  of  Civil  Engineering, 
primary  bibliographic  entry  see  Field  2F. 
9-07184 


FECT  OF  GROUNDWATER  FLOW  ON  THE 
LENGTH  AND  STABILITY  OF  SILICATE 
OUTED  SOILS, 

■  Rapid  Transit  Corp.,  Singapore. 

•  primary  bibliographic  entry  see  Field  2F. 

9-07190 


ZARDOUS  WASTE  CONTAINMENT, 

ifornia  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 

ring. 

'  primary  bibliographic  entry  see  Field  5E. 

9-07192 


PLICATION    OF    ISOTOPE    HYDROLOGY 
GROUNDWATER  PROBLEMS   IN  ENGI- 
ERING  GEOLOGY, 

r  primary  bibliographic  entry  see  Field  7B. 
19-07  i  94 


ALYSIS  OF  AN  ADVANCED  DEWATERING 
HEME  AT  AN  OPENCAST  COAL  SITE  IN 
(RTHUMBERLAND, 

wcastle  upon  Tyne  Univ.  (England).  Dept.  of 

otechnical  Engineering. 

r.  Minett,  D.  A.  Blythe,  G.  D.  Hallam,  and  D. 

Hughes. 

:  Groundwater  in  Engineering  Geology.  The 

ological  Society,  London.    1986.  p  347-352,   1 

.3  fig,  13  ref. 

scriptors:  'Dewatering,  *Mine  drainage, 
umping  tests,  'Groundwater,  *Boreholes,  Coal 
ling,  Drawdown,   Selective   withdrawal,   Sub- 


mersible borehole  pump,   Mass  balance  analysis, 
Excavation. 

During  prospecting  operations  for  an  opencast 
coal  site  in  a  triangular  area  of  Coal  Measures 
rocks,  substantial  quantities  of  groundwater  were 
found  existing  in  old  workings  horizons,  ponded 
against  the  Causey  Park  Dyke  in  a  broad  anticlinal 
structural  trap.  It  was  decided  that  the  area  should 
be  dewatered  before  excavations  took  place  to 
avoid  the  danger  of  flooding  and  water  induced 
slope  failures.  Therefore,  a  submersible  borehole 
pump  was  installed,  and  a  pumping  test  in  mining 
disturbed  strata  was  conducted.  Due  to  the  high 
permeability  of  the  old  underground  workings,  the 
data  did  not  conform  to  any  standard  analysis 
methods.  However,  the  system  could  be  modelled 
by  treating  it  as  a  lagoon  of  triangular  wedge 
shape.  A  mass  balance  calculation  was  performed 
and  it  was  predicted  that  it  would  take  approxi- 
mately 350  days  to  dewater  the  site.  The  field  data 
conformed  closely  to  the  predicted  drawdowns 
and  it  was  concluded  that  this  method  may  be 
applicable  to  many  regions  with  a  mining  history. 
(See  also  W89-07178)  (Author's  abstract) 
W89-07214 


CONTROL  OF  GROUNDWATER  BY  EXCLU- 
SION, 

Teesside   Polytechnic,   Middlesbrough  (England). 

Dept.  of  Civil  and  Structural  Engineering. 

F.  G.  Bell,  and  J.  K.  Mitchell. 

IN:  Groundwater  in  Engineering  Geology.  The 

Geological  Society,  London.  1986.  p  429-443,  4  fig, 

27  ref. 

Descriptors:  'Groundwater  control,  'Groundwat- 
er movement,  'Groundwater  barriers,  'Excava- 
tion, Sheet  piling,  Contiguous  bored  pile  walls, 
Slurry  trenches,  Diaphragm  walls,  Grout  curtains, 
Grout  panels,  Ice  walls. 

The  movement  of  water  into  an  excavation  can  be 
impeded  by  placing  a  barrier  around  the  excava- 
tion. Such  excavation  barriers  include  sheet  piling, 
contiguous  bored  pile  walls,  slurry  trenches,  dia- 
phragm walls,  grout  curtains  and  panels,  and  ice 
walls.  Ideally  an  exclusion  barrier  should  extend 
into  an  impermeable  stratum.  If  this  does  not 
happen,  then  upward  seepage  of  water  into  the 
excavation  may  occur  which,  in  turn,  may  give  rise 
to  instability  at  excavation  level.  To  prevent  such 
instability,  the  exclusion  barrier  should  be  extended 
horizontally.  Of  the  exclusion  techniques  de- 
scribed, only  grouting  and  freezing  can  be  used  to 
form  a  horizontal  exclusion  barrier.  (See  also  W89- 
07178)  (Author's  abstract) 
W89-07222 


GROUNDWATER  CONTROL  BY  JET  GROUT- 
ING, 

GKN  Colcrete,  London  (England). 

D.  B.  Coomber. 

IN:  Groundwater  in  Engineering  Geology.  The 

Geological  Society,  London.   1986.  p  445-454,  11 

fig,  1 1  ref. 

Descriptors:  'Groundwater  barriers,  'Groundwat- 
er control,  'Grouting,  Jet  grouting,  Soil  water, 
Cofferdams,  Construction  joints,  Excavation. 

Technical  success  and  costs  are  difficult  to  predict 
using  injection  or  permeation  grouting  techniques 
for  groundwater  control.  Recently  jet  grouting  has 
emerged  as  a  tried  and  tested  means  of  minimizing 
these  uncertainties  and  increasing  confidence  in  the 
grouting  of  soils.  The  technique  destroys  the  soil 
structure  using  high  energy  erosive  jets  while  si- 
multaneously either  mixing  grout  with  the  dis- 
turbed soil  particles  in  situ  or  largely  replacing 
eroded  ground  with  tremmied  grout.  Technically, 
virtually  all  soils  are  suitable  for  treatment.  The 
process  has  been  used  successfully  to  (1)  seal  cof- 
ferdams against  or  around  buried  structures  or 
installations,  (2)  seal  joints  between  closely  spaced 
but  non-contiguous  piled  walls,  (3)  exclude  water 
from  basement  excavations,  (4)  stabilize  shaft  bases 
against  piping,  and  (5)  treat  unstable  ground  for 
tunnelling  purposes.  The  technique  is  now  thor- 
oughly established,  and  has  been  widely  used  for 
many    forms   of  both    temporary   and    permanent 


groundwater   control   problems.    (See   also   W89- 

07178)  (Author's  abstract) 

W89-07223 


SOME  ASPECTS  OF  GROUNDWATER  CON- 
TROL BY  THE  GROUND  FREEZING  AND 
GROUTING  METHODS, 

Foraky  Ltd.,  Nottingham  (England). 

J.  S.  Harris,  and  C.  A.  Pollard. 

IN:   Groundwater  in  Engineering  Geology.  The 

Geological   Society,  London.   1986.  p  455-466,   1 

tab,  1 1  fig,  8  ref. 

Descriptors:  'Groundwater  control,  'Tunnel  con- 
struction, 'Groundwater  barriers,  'Infiltration  di- 
version, 'Grouting,  'Artificial  ground  freezing, 
Boreholes,  Excavation,  Pressure  relief,  Aquifers, 
Freeze  tubes. 

In  order  to  locate  water-bearing  zones  and  to 
estimate  potential  shaft  inflows  prior  to  new  mine- 
shaft  construction,  hydrological  and  geophysical 
tests  are  performed  on  a  shaft  centerline  borehole 
and  the  recovered  core.  This  information  is  as- 
sessed in  order  to  select  the  most  appropriate 
method  of  groundwater  control  for  safe  and  con- 
trolled shaft  sinking.  The  grouting  method  reduces 
the  permeability  of  water-bearing  strata  by  the 
injection  of  appropriate  materials  under  pressure, 
thereby  reducing  the  shaft  inflow  to  an  acceptable 
level.  An  in-shaft  test  performed  from  the  advanc- 
ing shaft  sump  into  the  water  bearing  strata  gives  a 
final  check  on  the  local  aquifer  characteristics,  and 
allows  the  grouting  scheme  to  be  modified  as  re- 
quired. The  progress  of  the  grout  treatment  may  be 
checked  using  an  in  situ  pressure  recovery  test. 
Artificial  ground  freezing  is  also  a  reliable  expedi- 
ent to  aid  tunnel  construction  since  frozen  ground 
is  both  strong  and  impermeable.  Since  all  strata 
encompassed  by  each  freeze  tube  array  are  affect- 
ed, the  design  has  to  cater  to  the  most  critical 
stratum  through  which  the  freeze  tubes  pass.  The 
pressure  relief  method  creates  a  number  of  prefer- 
ential paths  along  which  groundwater  flow  occurs, 
and  so  reduces  the  regional  pore  water  pressure 
and  therefore  reduces  the  uncontrolled  groundwat- 
er flow  into  the  excavation.  In  certain  situations, 
the  combination  of  grout  treatment  and  pressure 
relief  wells  can  be  particularly  effective.  (See  also 
W89-07178)  (White-Reimer-PTT) 
W89-07224 


GROUNDWATER  CONTROL  BY  GROUND- 
WATER LOWERING, 

Teesside   Polytechnic,   Middlesbrough   (England). 

Dept.  of  Civil  and  Structural  Engineering. 

F.  G.  Bell,  and  P.  M.  Cashman. 

IN:  Groundwater  in  Engineering  Geology.  The 

Geological  Society,  London.   1986.  p  471-486,  11 

fig,  24  ref. 

Descriptors:  'Construction,  'Groundwater  level, 
'Groundwater  control,  'Drawdown,  'Infiltration 
diversion,  Groundwater  lowering,  Sumps,  Well- 
point  systems,  Horizontal  drainage,  Deep  wells, 
Shallow  wells,  Ejector  systems,  Electro-osmosis, 
Electro-chemical  stabilization,  Pressure  relief 
wells,  Recharge  wells,  Pumping. 

When  an  excavation  is  to  extend  beneath  the  water 
table  the  ground  conditions  may  be  improved  by 
lowering  the  level  of  the  water  table  beneath  the 
proposed  base  of  the  excavation.  Groundwater 
lowering  is  accomplished  by  removing  water  from 
the  ground  at  a  faster  rate  than  recharge  can  occur. 
The  most  appropriate  type  of  system  of  ground- 
water lowering  depends  mainly  upon  the  soil  con- 
ditions present  at  the  site,  but  the  size  of  the 
excavation,  the  amount  by  which  the  water  table 
has  to  be  lowered  and  the  length  of  time  during 
which  the  excavation  has  to  be  maintained  in  a 
stable  and  workable  condition  also  have  to  be 
taken  into  account.  The  methods  for  achieving 
groundwater  control  by  pumping  include  sump 
pumping,  wellpoint  systems,  horizontal  drainage, 
deep  well,  shallow  wells,  ejector  systems,  electro- 
osmosis,  and  electro-chemical  stabilization.  Con- 
trol systems  which  do  not  entail  pumping  are  pres- 
sure relief  wells  and  recharge  wells.  Since  settle- 
ment may  occur  as  a  result  of  groundwater  lower- 
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ing,  measures  should  be  taken  lo  prevent  settle- 
ment from  taking  place  if  a  site  is  surrounded  by 
buildings.   (See   also   W89-07178)  (White-Reimer- 
PTT) 
W89-07225 


INTERCEPTOR  DRAINS  FOR  CLIFF-TOPS 
AND  ABOVE  THE  CREST  OF  SLOPES  AND 
CUTTINGS, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

M.  E.  Barton,  and  R.  I.  Thomson. 
IN:  Groundwater  in   Engineering  Geology.  The 
Geological  Society,   London.    1986.  p  487-496,  3 
tab,  5  fig,  30  ref. 

Descriptors:  *Slope  stabilization,  'Drains,  'Drain- 
age, 'Interceptor  Drains,  'Surface-groundwater 
relations,  Surface  water,  Groundwater,  Cut-off 
drains,  Vertical  drains,  Subsurface  drains,  Drain- 
age systems,  Drainage  practices,  Pore  pressure, 
Soil  water,  Landslides. 

Three  types  of  interceptor  drains  are  discussed: 
drains  for  surface  water,  cut-off  drains  in  pervious 
strata  overlying  a  relatively  impervious  stratum, 
and  vertical  drainage  wells  for  draining  water  into 
either  pervious  strata  at  depth  or  drains  bored  in 
from  the  slope  face.  The  various  difficulties  that 
may  impair  the  ability  of  the  drains  to  prevent 
surface  or  groundwater  from  reaching  an  actual  or 
potential  landslide  can  involve  geological,  geo- 
hydrological,  and  constructional  conditions.  Based 
on  reviews  of  cases  from  the  literature  and  direct 
observations,  it  is  demonstrated  that  the  perform- 
ance of  these  drains  may  often  be  less  than  satisfac- 
tory, and  it  is  concluded  that  by  their  nature, 
interceptor  drains  require  rigorous  site  investiga- 
tion and  monitoring  before,  during,  and  after  con- 
struction. It  is  also  pointed  out  that  interceptor 
drains  generally  have  a  negligible  influence  on 
rates  of  equilibration  of  pore  water  pressures  de- 
pressed by  unloading  in  clay  soils.  (See  also  W89- 
07178)  (Author's  abstract) 
W89-07226 


ESTIMATION  OF  MASS  PERMEABILITY  FOR 
EXCAVATIONS  FOR  THE  GREATER  CAIRO 
WASTEWATER  PROJECT, 

American  British  Consultants,  Cairo  (Egypt). 
For  primary  bibliographic  entry  see  Field  7B. 

W89-07227 


GROUNDWATER  CONTROL  FOR  A  MAJOR 
URBAN  REDEVELOPMENT  PROJECT  WITH 
POTENTIAL  SETTLEMENT  PROBLEMS  AND 
UNUSUAL  CONTRACTUAL  ARRANGE- 
MENTS, 

Soil  Mechanics  Ltd.,  Bracknell  (England). 
U.  R.  Firth,  and  D.  J.  Hartwell. 
IN:  Groundwater  in  Engineering  Geology.  The 
Geological  Society,  London.  1986.  p  509-511. 

Descriptors:  'Urban  hydrology,  'Groundwater 
control,  'Groundwater  level  'Subsurface  drainage, 
'Construction,  'Urban  areas,  Dewatering,  Draw- 
down, Wellpoints,  Piezometers,  Boreholes,  Moni- 
toring, Surrey,  England. 

A  dewatering  scheme  was  required  to  enable  the 
construction  of  foundations  for  a  large  redevelop- 
ment complex  close  to  the  town  center  at  Redhill, 
Surrey.  The  drawdown  beneath  nearby  buildings 
had  to  be  limited  due  to  the  poor  condition  of 
some  of  the  buildings;  in  many  cases,  foundation 
details  were  also  unavailable.  A  wellpoint  scheme 
composed  of  various  lines  was  built  up  and  com- 
missioned progressively  to  allow  a  flexible  ap- 
proach to  the  dewatering.  Piezometers  were  in- 
stalled inside  and  outside  the  site  so  that  the  draw- 
down could  be  monitored  and  adjustments  to  the 
dewatering  system  made  accordingly.  In  critical 
areas,  investigation  boreholes  sunk  during  con- 
struction were  completed  as  monitoring  points 
which  could  also  be  used  as  recharge  wells  if 
necessary.  A  thorough  dilapidation  survey  of  exist- 
ing buildings  was  carried  out  before  dewatering 
commenced,  and  the  buildings  were  surveyed  at 
regular  intervals  during  the  work  to  check  for 
settlement  or  structural  distress.  (See  also  W89- 
07178)  (Author's  abstract) 


W89-07228 


GROUNDWATER  CONTROL  IN  LARGE 
SCALE  SLOPE  EXCAVATIONS:  FIVE  CASE 
HISTORIES  FROM  HONG  KONG, 

Hong  Kong  Housing  Authority,  Kowloon. 
D.  P.  McNicholl,  W.  L.  Pump,  and  G.  W.  F.  Cho. 
IN:  Groundwater  in   Engineering  Geology.  The 
Geological  Society,  London.   1986.  p  513-523,  2 
tab,  5  fig,  13  ref. 

Descriptors:  'Groundwater  level,  'Groundwater 
control,  'Excavation,  'Slopes,  'Subsurface  drain- 
age, 'Hong  Kong,  Case  studies,  Drains,  Drainage, 
Raking  drains,  Caisson  wells,  Sub-horizontal 
drains,  Counterfort  drains,  Subsurface  drainage, 
Costs,  Economic  aspects,  Economic  efficiency, 
Economic  justification. 

Five  case  histories  of  typical  site  formation  and 
slope  preventive  works,  which  were  constructed  in 
different  weathering  grades  and  parent  rocks,  are 
described.  All  the  schemes  entailed  extensive  exca- 
vation and  slopeworks.  From  the  review  of  these 
cases  the  following  guidelines  and  conclusions 
were  made:  (1)  Raking  drains  (or  sub-horizontal 
drains)can  be  rapidly  and  easily  installed,  even  if 
the  need  is  identified  at  a  late  stage  in  slope  excava- 
tion work,  and  they  are  inexpensive  and  effective 
in  the  Hong  Kong  environment;  (2)  Caisson  drain- 
age wells  are  effective  in  suitable  conditions  and, 
not  overly  expensive  for  the  Hong  Kong  area;  (3) 
For  the  Tsz  Wan  Shan  slope  works,  where  exten- 
sive excavation  took  place  in  weathered  granite 
with  a  high  main  water  table  and  transient  perched 
water  tables,  the  extensive  use  of  horizontal  drains 
supplemented  by  counterfort  drains  in  the  colluvi- 
um  was  a  reasonably  economical  solution  when 
compared  with  other  projects;  (4)  A  figure  of 
HKS144  (about  14.4  British  pounds)  per  square 
meter  of  slope  area  is  a  reasonable  figure  to  allow 
for  subsurface  drainage  in  Hong  Kong;  and  (5) 
Caisson  drainage  wells  should  be  excavated  down 
to  a  level  that  allows  the  interconnecting  drains  to 
be  located  in  granite  or  volcanic  rock,  i.e.  passing 
through  colluvial  layers.  (See  also  W89-07178) 
(White-Reimer-PTT) 
W89-07229 


INVESTIGATION  AND  CONTROL  OF 
GROUNDWATER  AT  YSBYTTY  RESERVOIR, 
GWYNEDD, 

Ward,  Ashcroft  and  Parkman,  Liverpool  (Eng- 
land).). 

H.  A.  Oulton,  J.  Crowther,  and  P.  H.  Oldham. 
IN:  Groundwater  in  Engineering  Geology.   The 
Geological  Society,  London.   1986.  p  525-531,   1 
tab,  6  fig,  3  ref. 

Descriptors:  'Ysbytty  Reservoir,  'Groundwater 
control,  'Subsurface  drainage,  'Drainage,  'Con- 
fined groundwater,  Pumping  tests,  Boreholes,  Ar- 
tesian pressure,  Sub-surface  drains,  Drains,  Re- 
charge wells,  Construction,  Caernarfon,  North 
Wales. 

During  early  site  investigations  for  an  under- 
ground water  storage  reservoir  near  Caenarfon, 
North  Wales,  groundwater  under  artesian  condi- 
tions was  encountered.  A  subsequent  investigation, 
including  pumping  trials  from  two  large  diameter 
boreholes,  was  conducted  in  order  to  establish  the 
feasibility  of  reducing  the  artesian  pressures  during 
and  after  construction.  Based  on  the  parameters 
defined  a  scheme  was  devised  for  dealing  with 
groundwater  by  using  the  wells  installed  during 
the  investigation,  and  for  the  detailed  design  of  an 
under-floor  drainage  system  to  be  installed  as  part 
of  the  permanent  works.  Another  problem  encoun- 
tered concerned  the  effects  of  prolonged  draw- 
down of  the  water  table  below  the  adjacent  clay- 
lined  open  service  reservoir.  Recharge  wells  were 
installed  to  maintain  the  water  table,  and  ground- 
water levels  in  the  immediate  vicinity  were  moni- 
tored throughout  construction.  The  function  of  the 
under-floor  drainage  system  installed,  incorporat- 
ing porous  pipes  in  a  stone  filter  layer,  is  to  prevent 
uplift  of  the  reservoir  under  all  working  condi- 
tions. The  use  of  a  gravity  outlet  drain  eliminated 
the  need  for  permanent  pumping.  (See  also  W89- 
07178)  (Author's  abstract) 


W89-07230 


GROUNDWATER  CONTROL  BY  DRAINA 
GALLERY  AT  ABERFAN,  SOUTH  WALES, 

Halcrow  (William)  and  Partners,  Cardiff  (Wal 
H.  J.  Siddle. 

IN:  Groundwater  in  Engineering  Geology.  ' 
Geological  Society,  London.  1986.  p  533-540, 7 
10  ref. 

Descriptors:  'Groundwater  control,  'Groundv 
er  movement,  'Mining  effects,  'Slope  stabil 
'Drainage,  'Aquifers,  'Subsurface  drainage,  C 
fined  groundwater,  Drainage  galleries,  Strain,  | 
draulic  permeability,  Sandstone,  Mining  engim 
ing,  Anistropy,  Aberfan,  South  Wales. 

Construction  of  a  drainage  gallery  was  found  U 
an  effective  means  of  controlling  groundw: 
pressures  in  a  Pennant  Sandstone  aquifer  subjec 
to  residual  tensile  strains  induced  by  past  mil 
activities.  The  piezometric  surface  was  redu 
sufficiently  to  achieve  the  desired  improvemen 
the  factor  of  safety  of  a  critical  slope  of  the  tip, 
was  not  drawn  down  to  the  level  of  the  gall 
itself.  This  is  attributed  to  a  greater  horizontal  t 
vertical  permeability.  Observations  during  tun 
ling  and  later  monitoring  also  suggest  that  thei 
less  opportunity  for  groundwater  control  in 
transmissive  zones  of  compression  in  the  sandsU 
Groundwater  movement  at  Aberfan  was  com 
trated  within  a  20  m  wide  flexure  adjacent  t 
previously  unrecorded  minor  fault  within  the  '( 
ridor  of  extension'  produced  by  mining.  The 
sotropy  within  the  aquifer  produced  by  this  sti 
ture  and  the  effect  of  mining  is  demonstrated 
the  fact  that  more  than  25%  of  the  water  entei 
the  potential  geological  catchment  is  released  fi 
the  gallery,  over  less  than  one  per  cent  of 
available  spring  line.  (See  also  W89-07178)  (WJ 
Reimer-PTT) 
W89-07231 


ADVANCE  LAND  DRAINAGE  AS  AN  AID 

CONSTRUCTION    IN    AREAS    WITH    HI 

GROUNDWATER  LEVELS  IN  WARRINGT 

NEW  TOWN, 

Warrington    and    Runcorn    Development   Cc 

Warrington  (England).  Dept.  of  Engineering. 

P.  M.  Wilde,  and  J.  M.  Crook. 

IN:  Groundwater  in  Engineering  Geology. 

Geological  Society,  London.  1986.  p  541-545, 3 

2  ref. 

Descriptors:  'Drainage,  'Groundwater  com 
'Surface  drainage,  'Construction,  Planning,  C 
prehensive  planning,  Project  planning,  Alluvial 
posits,  Fluvioglacial  deposits,  Sand,  Gra 
Drains,  Economic  aspects. 

As  part  of  the  development  of  Warringtin  l1 
Town  in  England,  an  area  of  approximately  1 
hectares  was  to  be  comprehensively  developed 
order  to  develop  several  large,  low  lying  area 
land  underlain  by  saturated  alluvial  and  fluvio 
cial  deposits,  an  effective  method  of  control 
the  groundwater  had  to  be  selected  to  facilitate 
efficient  and  economic  construction  of  excavat 
for  all  groundworks.  A  case  study  is  presei 
which  demonstrates  the  effectiveness  of  a  1 
drainage  system  installed  in  advance  of  consti 
tion  in  order  to  lower  groundwater  levels, 
type  of  system  is  effective  if  the  upper  soils 
permeable  sands  and/or  gravels,  and  has  the 
lowing  advantages:  (1)  Need  only  be  insta 
weeks  in  advance  of  main  construction  in  pern 
ble  soils  i.e.  when  building  positions  have  t 
fixed  and  drains  can  be  located  to  avoid  con 
with  permanent  works;  (2)  Cost  effectiveness 
cost  of  land  drainage  for  these  project  type 
approximately  1.5%  of  total  costs);  and  (3)  Eas 
site  construction  problems  because  the  majorit; 
groundworks  can  be  carried  out  in  the  'dry'  so 
works  are  not  only  completed  faster  but  witf 
the  provision  of  sophisticated  trench  shoring 
terns  and  pumping  to  control  groundwater.  ( 
also  W89-07178)  (White-Reimer-PTT) 
W89-07232 
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DY  OF  GEOMORPHOLOGY  IN  SMALL 
9RO  PLANNING, 

our  Beatty  Engineering  Ltd.,  Kent  (England). 
I  Birch. 

[national  Water  Power  and  Dam  Construction 
•CDM,  Vol.  41,  No.  1,  p  52-54,  January  1989.  3 
5  ref 

:riptors:  'Geomorphology,  'Hydroelectric 
er,  'Project  planning,  'Aerial  photography, 
ographic  mapping,  Geologic  mapping,  Dam 
jn,  Economic  aspects,  Environmental  effects. 

use  of  aerial  photography  to  study  geomor- 
ogy  is  a  cheap,  rapid,  and  effective  tool  for 
■oving  efficiency  in  the  identification,  assess- 
t  and  design  of  small  hydro  schemes.  Its  appli- 
>n  at  the  start  of  a  project's  development  can 
d  abortive  design  work  and  therefore  wasted 
ey,  or  even  abandonment  of  the  project  at  a 

stage.  The  information  gleaned  from  the  pho- 
»phs  is  traced  directly  onto  a  sheet  of  clear 

Once  the  geomorphological  and  geological 
ires  have  been  noted  on  the  clear  overlay,  the 
■mation  is  plotted  on  a  1:5000  or  1:10,000  scale 
graphic  base  map.  The  geomorphological  map 
ides:  (1)  early  identification  of  adverse  or  haz- 
us  processes;  (2)  better  understanding  of  geo- 
:al,  geotechnical,  and  topographic  conditions 
Ivance  of  a  field  visit;  (3)  a  conveniently-scaled 

for  field  reconnaissance  and  for  passing  infor- 
on  to  the  field  survey  team,  the  design  office, 
the  client;  (4)  a  basis  for  the  design  of  the 
rid  investigations;  (5)  a  basis  for  preliminary 
(leering  geological  evaluations;  and,  (6)  an  in- 
:ion  of  possibly  adverse  environmental  impact. 
iler-PTT) 
-07453 


FOULING  IN  WELLS  AND  AQUIFERS, 

primary  bibliographic  entry  see  Field  5C. 
-07466 


[HODS    FOR    ANALYZING    PIPE    NET- 
*KS, 

inical  Univ.  of  Denmark,  Lyngby.  Inst,  for 

lerical  Analysis. 

primary  bibliographic  entry  see  Field  5F. 

-07471 


iMIC  CUTOFF:  SLURRY  WALL  AND  JET 
tUTING  TECHNIQUES  BRING  AN  OLD 
I  UP  TO  SEISMIC  STANDARDS, 

sh  Columbia   Hydro   and   Power   Authority, 
:ouver.  Geotechnical  Dept. 
.  Imrie,  W.  F.  Marcuson,  and  P.  M.  Byrne. 
I  Engineering  CEWRA9,  Vol.  58,  No.  12,  p 
5,  December  1988.  3  fig. 

aiptors:  'Earthquake  engineering,  'Dam  Con- 
xion, 'Dam  design,  'Dam  stability,  Earth 
i,  Concrete  dams,  Seismic  properties,  Lique- 
on.  Strength,  Canada. 

sh  Columbia  Hydro  figured,  seismically  speak- 
its  40  year  old  John  Hart  Dam  on  Vancouver 
d  was  existing  on  borrowed  time.  The  dam 
not  been  designed  to  withstand  even  a  moder- 
arthquake.  The  coastal  area  of  Oregon,  Wash- 
in  and  British  Columbia  is  now  believed  to  be 
iduction  zone  capable  of  generating  very  large 
iquakes.  B.C.  Hydro's  1985  seismic  review 
alated  an  M7.5  event  with  a  peak  acceleration 
6g  at  the  John  Hart  site.  The  dam  was  de- 
al for  0.1  g  or  less.  Even  worse,  the  dam's 
i  embankment  and  foundation  were  saturated 
susceptible  to  liquefaction.  A  $16  million  reha- 
ition  project  for  seismic  stability,  is  now 
st  completed.  During  the  project,  the  dam's 
er  plant  could  not  shut  down  and  lower  its 
■voir.  The  engineers  decided  to  build  a  cutoff 
that  would  result  in  desaturation  of  the  soils, 
to  supplement  the  cutoff  with  soil  replacement 
in  situ  densification.  This  design  solution  has 
ved  the  reservoir  to  remain  full  throughout  the 
year-long  reconstruction  project.  Using  jet 
ting  for  the  cutoff  wall  also  solves  the  difficult 
ss  problem  posed  by  the  full  reservoir.  The 
•ruction  work  at  John  Hart  Dam  passed  the 
ication  and  quality  tests  and  conforms  to  the 
pi.  (VerNooy-PTT) 


W89-07674 


USE  OF  A  GEOMEMBRANE  IN  HEIGHTEN- 
ING THE  PACTOLA  DAM, 

Bureau  of  Reclamation,  Denver,  CO.  Geotechnical 
Engineering  and  Geology  Div. 
T.  L.  Lippert,  and  G.  G.  Hammer. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  2,  p  15-17,  February  1989. 
4  fig,  2  ref. 

Descriptors:  'Materials  engineering,  'Earth  Dams, 
'Dam  construction,  'Geomembranes,  'Geosynthe- 
tics,  'Pactola  dam,  'South  Dakota,  Dikes,  Em- 
bankments, Spillways,  Construction  costs,  Rockfill 
dams,  Storage  reservoirs. 

A  project  to  increase  reservoir  flood  capacity  at 
Pactola  dam,  a  zoned  earthfill  structure  on  Rapid 
Creek,  South  Dakota,  involved  the  use  of  a  1-mm 
thick  high-density  polyethylene  membrane,  in  con- 
junction with  a  nonwoven  geotextile,  for  the  im- 
permeable element  in  the  embankment  and  dikes. 
Design  constraints  on  the  modification  project  in- 
cluded those  imposed  by:  the  steep  topography  on 
both  abutments  of  the  main  embankment;  the  high- 
way geometry  on  the  dam  and  dike  crests;  a  re- 
quirement for  the  highway  to  remain  open;  and 
balancing  material  quantities  from  the  required 
spillway  excavation  with  the  fill  needed  to  raise 
the  dam.  This  article  describes  the  techniques  used 
for  the  scheme  and  the  problems  encountered, 
namely,  the  difficulties  resulting  from  working 
with  a  new  and  unfamiliar  material,  extended  con- 
struction time  and  the  difficulty  in  obtaining  the 
required  quantities  of  embankment  materials. 
While  the  anticipated  cost  savings  were  not 
achieved  because  of  these  problems,  the  use  of 
geomembranes  did  significantly  reduce  impacts 
from  borrow  area  development  in  a  national  forest 
area  and  from  traffic  highway  congestion.  Recom- 
mendations are  made  concerning  the  future  use  of 
geomembrane  material  as  the  impervious  cutoff  for 
a  dam  embankment.  (Sand-PTT) 
W89-07747 


USE  OF  A  GEOMEMBRANE  FOR  AN  ARCH 
DAM  REPAIR, 

Sondel  S.p.A.,  Sesto  San  Giovanni  (Italy). 
G.  Zuccoli,  C.  Scalabrini,  and  A.  Scuero. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  41,  No.  2,  p  21-24,  February  1989. 
4  fig,  4  ref. 

Descriptors:  'Maintenance,  'Arch  dams,  'Dam 
construction,  'Geomembranes,  'Geosynthetics, 
Construction  costs,  Publino  dam,  Italy,  Mainte- 
nance costs,  Materials  testing. 

A  geomembrane  was  used  to  repair  the  upstream 
face  of  the  Publino  dam,  a  double  curvature  arch 
dam  in  Italy.  The  geocomposite  used,  Sibelon 
CNT  3750,  consists  of  a  2.5-mm  thick  geomem- 
brane manufactured  with  a  polyvinyl  chloride 
(PVC)  mix,  heat-bonded  during  production  to  a 
500  g/sq  m  polyester  felt  geotextile.  This  article 
describes  the  construction  process  and  gives  details 
of  a  number  of  laboratory  tests  which  were  con- 
ducted to  verify  a  number  of  physical  and  mechan- 
ical properties  of  the  membrane.  Waterproofing 
the  upstream  face  of  a  dam  with  a  mechanically 
anchored  PVC  geomembrane  offers  a  number  of 
advantages:  efficient  protection  of  the  construction 
and  expansion  joints;  drainage  of  the  body  of  the 
dam;  and  simple  and  rapid  installation  which  does 
not  require  expensive  surface  preparation  and  is 
long-lasting.  The  installation  costs  are  competitive, 
but,  since  the  membrane  does  not  require  mainte- 
nance and  is  durable  over  a  long  period  of  time, 
the  overall  costs  are  well  below  those  of  a  tradi- 
tional facing.  (Sand-PTT) 
W89-07748 


ANALYSING  SEEPAGE  IN  AN  EARTH  DAM, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

E.  C.  Kalkani. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  41,  No.  2,  p  32-33,  February  1989. 

3  fig,  1  ref. 


Structures — Group  8A 

Descriptors:  'Numerical  analysis,  'Earth  Dams, 
'Seepage,  'Seepage  lines,  Finite  difference 
method,  Laplace  equation. 

A  63-m  high  earth  dam  with  a  rock  foundation  was 
used  as  an  example  to  determine  the  variation  of 
the  seepage  line  within  the  core  in  the  case  of  a 
downstream  vertical  transition  zone  with  drainage 
material.  The  steady-state  seepage  was  studied 
using  the  numerical  method  of  finite  differences  to 
solve  the  Laplace  equation  for  the  total-head  po- 
tential over  a  rectangular  grid  covering  the  area  of 
the  dam.  Four  types  of  material  were  considered, 
corresponding  to:  the  shell  of  the  dam,  consisting 
of  river  sand/gravel;  the  core  of  the  dam,  consist- 
ing of  river  clay  or  silt  material;  the  inner  transi- 
tion zone  of  the  drainage  material  downstream 
from  the  core  of  the  dam;  and  the  horizontal  drain 
and  the  outer  transition  zone  downstream  from  the 
inner  transition  zone.  The  results  of  three  cases 
studied,  corresponding  to  the  variation  of  the  per- 
meability properties  of  the  core  material  for  per- 
meabilities equal  to  1/100,  1/10,  and  1  of  the 
permeability  of  the  shell  structure,  indicate  that  an 
increase  of  the  total  flow  occurs  in  the  case  of  an 
increase  in  the  permeability  of  the  core  material. 
The  variation  of  the  permeability  of  the  core  indi- 
cates that  the  seepage  line  will  exit  at  higher  eleva- 
tions as  the  permeability  of  the  core  material  in- 
creases. In  the  case  of  an  absent  core  or  core 
material  with  a  permeability  approximately  equal 
to  that  of  the  shell  material,  the  exit  of  the  seepage 
line  will  be  at  elevation  188  m,  which  is  30  m 
lower  than  the  reservoir  elevation.  The  exit  of  the 
seepage  line  in  the  drainage  material  of  the  transi- 
tion zone  will  be  at  a  distance  of  20  m  from  the 
entrance  at  the  upstream  face  of  the  dam,  or  at  a 
3:2  slope  from  the  entrance  of  the  seepage  line  to 
the  earth  dam  at  the  reservoir  elevation.  The  re- 
sults indicate  only  the  position  of  the  seepage  line 
for  various  permeabilities  of  the  core  material  com- 
pared with  a  shell  material  of  permeability  0.01  m/ 
s.  In  the  case  of  other  conditions  for  earth  dams, 
e.g.  different  geometries  and  shell  permeabilities, 
individual  flownet  analyses  are  required  to  indicate 
the  position  of  the  seepage  line  and  the  amount  of 
total  flow  in  each  case.  (Sand-PTT) 
W89-07749 


ULTRASONIC  FLAW  DETECTION  OF  JOINTS 
OF  PRECAST-MONOLITHIC  PENSTOCKS  OF 
THE  ZAGORSK  PUMPED-STORAGE  STA- 
TION, 

A.  M.  Filonidov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  5,  p  276-280,  November  1988.  4  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitelstvo,  No.  5,  p  24- 
27,  May  1988. 

Descriptors:  'Hydraulic  structures,  'Penstocks, 
'Precast  concrete,  'Construction  joints,  'Inspec- 
tion, 'Ultrasonics,  'Pumped  storage,  'Pumping 
plants,  Hydraulic  engineering,  Grouting,  Foreign 
construction. 

Ultrasonic  flaw  detection  of  joints  in  precast  mon- 
olithic penstocks  of  a  pumped-storage  station  is 
based  on  recording  the  changes  in  the  parameters 
of  propagation  of  an  ultrasonic  wave  interacting 
with  various  inhomogeneities.  When  the  changes 
exceed  a  certain  maximum  allowance,  they  are 
considered  to  represent  impermissible  defects.  For 
each  cross  section  (inspected  segment)  with  known 
geometric  dimensions  of  the  monolithic  joint  (be- 
tween two  entities  called  'link  1'  and  'link  2')  being 
tested,  the  control  ultrasound  propagation  time  is 
calculated  by  a  formula  with  the  following  inputs: 
(A)  base  length  of  ultrasonic  inspection  of  the  joint 
along  a  beam  skirting  the  Hernite  (a  sealant),  (B) 
the  length  of  the  segment  of  the  beam  in  links  1 
and  2,  and  (C)  the  ultrasound  propagation  velocity 
in  links  1  and  2.  The  ultrasound  propagation  ve- 
locities are  determined  by  separate  insonification  of 
link  1  and  2  on  each  inspected  segment  of  the  joint. 
To  validate  this  method  of  ultrasonic  flaw  detec- 
tion, experiments  were  conducted  for  determining 
the  coefficient  of,  and  for  establishing  the  charac- 
ter of,  the  change  in  the  time  and  amplitude  char- 
acteristics of  an  ultrasonic  wave  as  a  function  of 
the  open  width  of  the  cracks  and  of  the  degree  of 
filling  of  the  joint  with  grout.  The  results  showed 
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that  propagation  of  an  ultrasonic  wave  through  the 
joint  between  precast  elements,  with  intersection 
of  two  contact  planes  of  the  grout  with  the  con- 
crete, is  a  complex  physical  process.  The  lower 
parts  of  all  tested  joints  were  completely  filled 
with  grout  and  there  were  close  contacts  between 
the  grout  and  concrete  of  the  links.  The  investiga- 
tions permitted  recommending  the  ultrasonic 
method  for  inspection  and  flaw  detection  of  joints 
in  precast  monolithic  penstocks.  The  method  was 
adopted  as  the  main  type  of  field  inspection  at  the 
construction  site  of  the  Zagorsk  (USSR)  pumped- 
storage  station.  (Friedmann-PTT) 
W89-07870 


HYDRAULIC  CHARACTERISTICS  OF  THE 
ENISEI  RIVER  DURING  CONSTRUCTION  OF 
THE  SAYANO-SHUSHENSKOE  HYDROELEC- 
TRIC STATION, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-07871 


ON-SITE  INVESTIGATIONS  OF  A  LARGE- 
SECTION  TUNNEL  IN  THE  COMPLEX  OF 
STRUCTURES  OF  A  HYDROELECTRIC  STA- 
TION, 

Y.  K.  Kotenkov,  E.  M.  Rusakova,  and  A.  K. 

Fedulov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  5,  p  299-305,  November  1988.  4  fig,  2  tab,  5 

ref.   Translated   from   Gidrotekhnicheskoe   Stroi- 

telstvo,  No.  5,  p  38-42,  May  1988. 

Descriptors:  *Tunnels,  *  Hydroelectric  plants, 
♦Hydraulic  structures,  'Hydraulic  engineering, 
♦Monitoring,  "Hydrostatic  pressure,  *Tunnel  lin- 
ings, On-site  investigations,  Tunnel  construction, 
Inspection. 

The  drainage/ventilation  adit  (DVA)  of  a  hydro- 
electric station  has  several  purposes  and  serves  to 
reduce  the  external  hydrostatic  pressure  of  water 
on  the  tunnel  lining,  remove  exhaust  gases,  and 
drain  water  inflow.  A  program  of  investigations 
was  developed  to  monitor  the  state  of  the  linings  of 
the  tunnel  of  one  Soviet  hydroelectric  plant  and  its 
DVA,  to  determine  the  possibilities  of  increasing 
the  length  of  the  spans  of  the  structures  with 
lightweight  linings,  and  to  improve  the  method  of 
on-site  measurements  for  monitoring  other  under- 
ground structures.  A  method  was  developed  based 
on  the  existing  experience  of  on-site  investigations 
of  hydraulic  structures  in  the  USSR  and  abroad. 
Mechanical  dynamometers  were  used  to  measure 
the  rock  pressure  on  the  tunnel  and  DVA  linings. 
Measurements  indicated  that  displacements  of  the 
contour  of  the  tunnel  and  DVA  were  small  and 
amounted  to  hundredths  to  1.5-2.0  mm.  Tensile 
forces  in  the  rock  bolts  did  not  exceed  10  kN.  The 
maximum  forces  were  noted,  as  a  rule,  in  bolts 
installed  in  the  crown  of  the  passages  and  on  the 
side  of  the  rock  pillar  between  the  tunnel  and  adit. 
The  tunnel  and  adit  in  the  monitored  stretches 
were  in  a  safe,  working  state.  The  pattern  of  varia- 
tion through  time  of  displacements  of  the  tunnel 
contours  and  of  the  forces  in  the  lining-support 
rock  bolts  indicated  that  in  the  main,  the  loads  on 
the  support  of  the  lightweight  lining  had  stabilized, 
but  there  was  a  tendency  toward  an  increase  of 
forces  in  the  rock  bolts  and  continuing  displace- 
ments of  the  tunnel  contours.  (Friedmann-PTT) 
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USE  OF  BOGUCHANY  PORCELLANITES  IN 
HYDROTECHNICAL  CONCRETE, 
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TECHNOLOGY  OF  CONSTRUCTING  ARCH 
DAMS, 

A.  S.  Danilov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  4,  p  195-201,  October  1988.  4  fig.  Translated 
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12,  April  1988. 

Descriptors:  'Construction  methods,  'Arch  dams, 
•Dam  construction,  'Concrete  dams,  'Tempera- 
ture effects,  USSR,  Dams 


The  successful  completion  of  the  construction  of 
the  Chirkey  and  Miatla  arch  dams  under  complex 
geological  conditions  and  the  state  of  the  concrete 
masonry  under  load  show  the  possibility  of  the 
wide  use  of  this  economical  design  of  dams.  The 
technology  of  level  concreting  used  proved  its 
effectiveness  by  the  record  rate  of  increase  in  the 
dam  height  of  7.7  m/month,  with  the  maximum 
attained  rate  of  12  m/month.  An  analysis  of  the 
experience  of  constructing  the  Miatla  dam  permits 
the  assertion  that  the  level  technology  provides  the 
absence  of  cracks  at  a  high  rate  of  constructing  the 
dam  (up  to  12  m/month).  The  creation  of  a  uni- 
form temperature  field  over  the  height  of  the  dam 
and  over  its  horizontal  sections  in  the  level  tech- 
nology with  covering  times  of  not  more  than  7 
days  made  it  possible  to  simplify  the  technology  of 
temperature  regulation  and  to  provide  an  increase 
of  opening  of  the  section  joints  to  5-7  mm,  double 
that  of  the  usual  opening,  which  provides  condi- 
tions for  high-quality  grouting  of  the  section  joints. 
The  experience  of  organizing  construction  inspec- 
tion at  the  Miatla  dam  showed  that:  (1)  the  effec- 
tiveness of  additional  expenditures  on  installing  a 
large  number  of  sensors  under  conditions  of  accel- 
erated construction  (2)  the  expediency  of  using 
methods  of  flexible  regulation  of  the  concrete  tem- 
perature which  leads  to  a  reduction  of  expendi- 
tures on  the  temperature  regulating  system,  and  (3) 
effectiveness  of  strict  checking  of  the  operation  of 
the  pipe  cooling  system  providing  high  rates  of 
cooling  of  the  concrete  masonry  and  reducing  the 
operating  cost  of  the  refrigeration  station.  Operat- 
ing experience  showed  the  effect  of  intrablock 
mechanization  on  the  rate  and  quality  of  construc- 
tion. The  experience  of  constructing  the  Chirkey 
and  Miatla  dams  showed  the  need  for  developing 
cableway  equipment  as  the  main  mechanism  in 
arch  dam  construction.  A  cableway  makes  it  possi- 
ble to  begin  works  in  preparing  the  bed  of  the 
structures  as  the  pits  are  being  excavated,  to  devel- 
op a  maximum  rate  on  concreting  works,  to  create 
a  single  materials  delivery  front,  and  to  optimize 
the  technology  with  a  unified  load-carrying  capac- 
ity. (Miller-PTT) 
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DAMMING  THE  NARYN  RIVER  CHANNEL 
AT  THE  TASHKUMYR  HYDROELECTRIC 
STATION, 

S.  M.  Dokuchaev,  E.  V.  Kurakina,  and  E.  I. 

Dubinchik. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.   4,   p  201-206,   October    1988.   2  fig,   3   tab. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  4,  p  12-16,  April  1988. 

Descriptors:  'Dams,  'Construction  methods,  'Hy- 
droelectric plants,  'Naryn  River  Channel,  'Tash- 
kumyr  hydrostation,  USSR,  Rivers. 

The  damming  of  the  mountain  river  Naryn  at  the 
site  of  the  Tashkumyr  hydrostation  in  the  USSR 
under  conditions  of  a  narrow  rock  canyon  with  an 
unusually  high  location  of  the  inlet  sill  of  the  water 
outlet  structure  in  the  presence  of  considerable 
drops  (exceeding  10  m)  on  the  embankment  is 
described.  Under  the  confined  conditions  of  a  com- 
plex mountain  relief  with  a  limited  length  of  the 
damming  stretch  related  to  the  layout  of  structure 
hampering  the  organization  of  additional  accesses 
to  the  river,  the  one-embankment  method  with 
dumping  of  the  material  into  the  water  primarily 
from  two  banks  is  recommended  as  the  main 
method  for  damming  of  a  mountain  river.  This 
method,  compared  with  the  two-embankment 
method,  requires  smaller  expenditures  of  means 
and  times  for  preparation  and  conduction  of  works 
on  damming  and  provides  a  reliable  embankment 
even  with  unusually  large  drops.  When  reaching 
the  maximum  unit  power  of  the  flow  in  the  gap,  it 
is  quite  effective  to  use  an  upstream  hydro  devel- 
opment (hydrostation)  to  reduce  the  discharges  to 
minimum  values.  Temporary  disconnection  of  the 
hydrostation  for  reducing  discharges  being  re- 
leased and,  as  a  consequence  reducing  the  volume 
of  damming  material  and  shortening  the  time  of 
conducting  damming  works,  is  always  justified. 
Prototype  investigations  established  that  the 
method  of  laboratory  investigations  of  damming  in 
the  presence  of  considerable  drops  on  the  embank- 
ment, just  as  for  small  drops,  is  completely  reliable 


and  allows  hydraulic  substantiation  and  sel 
of  a   reliable  and   economical   damming  n 
with  determination  of  the  quantity  of  dai 
material.  (Miller-PTT) 
W89-O7902 
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WAYS  TO  MAKE  FOREST  FELLING 
CLEANING  PROFITABLE  WHEN  CREA 
RESERVOIRS, 

N.  A.  Malyshev,  and  B.  M.  Shkundin. 
Hydrotechnical  Construction  HYCOAR,  V 
No.  4,  p  249-252,  October  1988.  2  fig,  2  tab, 
Translated  from  Gidrotekhnicheskoe  Stroitc 
No.  4,  p  42-44,  April  1988. 

Descriptors:  'Forests,  'Reservoir  constn 
•Construction  equipment,  'USSR,  Forest  I 
Feasibility  studies,  Lumber,  Logging,  Cle 
ting. 

The  main  indices  characterizing  the  probl 
forest  felling  and  clearing  for  reservoir  coi 
tion  were  defined  in  the  feasibility  study  mi 
three  large  hydroelectric  stations.  The  de 
ment  of  new  equipment,  which  should  me 
following  requirements  was  initiated:  (1)  pos 
of  felling  during  filling  of  the  reservoirs,  som 
even  subordinating  the  filling  process  to  the 
tions  of  felling  by  floating  combines,  (2)  c 
sion  of  the  wood  being  felled  into  a  transp* 
product  having  prospects  of  a  market  for 
time  in  considerable  volumes,  (3)  maximum 
tion  of  wood  losses  in  the  form  of  felling  i 
and  (4)  provision  of  self-containment,  allowi 
eration  of  the  combine  in  remote,  uninhabii 
gions.  The  design  of  a  floating  lumbering  cc 
was  developed  in  conformity  with  these  r< 
ments.  The  problem  of  the  efficient  combi 
and  use  of  standard  equipment,  kinematic 
pies,  control  and  actuating  elements,  synchi 
devices,  checking  instruments,  and  automa 
vices  from  those  already  realized  and  veri 
other  areas  was  solved.  The  expediency  of  ci 
a  floating  combine  for  solving  the  probl 
felling  and  cleaning  the  forest  in  flooded 
when  creating  large  reservoirs  was  confirme 
rather  detailed  and  substantiated  technical  ai 
nomic  calculation.  It  was  proved  that  the  p 
tivity  of  one  worker  on  felling  by  means 
combine  increased  by  5-6  times  in  compare 
productivity  on  felling  performed  by  the 
method.  It  was  also  proved  by  appropriate  c 
tions  that  the  reduction  of  the  cost  of  the  fi 
product  (technological  chips  and  barked 
compared  with  the  price-list  values  effects 
siderable  reduction  of  price.  (Miller-PTT) 
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EFFECTS    OF    ROAD    AND    BRIDGE 
STRUCTION  ON  THE  BANK-ROOT  M/ 
BENTHIC   INVERTEBRATES   OF  A  St 
ERN  NIGERIAN  STREAM, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of 
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ANALYSIS  OF  FOUNDATION  SETTLEM 
AT  RIDGWAY  DAM, 
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Research  Center. 
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VISION  OF  THE  DESIGN  TRAVEL  PATH 
FORMVVORK  DURING  CONCRETING  OF 
PENSTOCKS    OF    THE    SAYANO-SHU- 
NSKOE  HYDROELECTRIC  STATION, 

irimarv  bibliographic  entry  see  Field  8F. 
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JJTY  OF  GROUTING  IN  THE  DIVER- 
<  PRESSURE  TUNNEL  OF  THE  INGURI 
IROELECTRIC  STATION, 

.  Chumburidze,  V.  A.  Ashikhmen,  N.  V. 
idze,  L  E.  Pronina,  and  M.  Z.  Arutyunova. 
■otechnical  Construction  HYCOAR,  Vol.  22, 
I,  p  139-144.  September  1988.  6  fig,  5  tab,  4 
.  ranslated    from    Gidrotekhnicheskoe    Stroi- 
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riptors:  'Tunnel  linings,  'Hydroelectric 
s,  'Geologic  fractures,  'Grouting,  'Cement 
ruction,  'Absorption  loss,  Construction  meth- 
runnel  construction,  USSR,  Seepage. 

diversion  pressure  tunnel  of  the  Inguri  hydro- 
■ic  station,  intended  for  supplying  water  from 
xervoir  to  the  powerhouse  complex,  is  15.047 
ong  and  has  an  inside  diameter  of  9.5  m, 
m  slope  of  0.0039,  head  of  water  at  the  start 
e  tunnel  105  m  and  at  the  end  165  m,  and 
:ity  of  450  cu  m/sec.  The  tunnel  passes 
igh  limestones  characterized  by  intense  joint- 
Its  reinforced-concrete,  metal,  or  combined 
;  has  been  replaced  by  a  concrete  lining  in 
lination  with  a  blanket  grouting  of  the  sur- 
iing  rocks  to  a  depth  of  6  m.  In  order  to  meet 
fications  in  the  diversion  tunnel,  high-quality 
rmance  of  dental  treatment  of  the  cavities 
d  the  lining  and  blanket  grouting  of  the  sur- 
ling  rocks  was  required.  Starting  in  1978, 
g  the  three  years  before  filling  the  reservoir,  a 
of  63,200  tons  of  cement  was  used  for  blanket 
ing.  Grouting  techniques  and  water  and  ab- 
ion  rates  of  grouted  rocks  are  discussed.  Hy- 
ic  and  geophysical  control  works  conducted 
blanket  grouting  in  the  diversion  pressure 
:1  of  the  Inguri  hydrostation  showed  a  high 
:y  of  the  grouted  zone  around  the  tunnel  with 
ct  to  seepage  and  deformation  characteristics, 
high-quality  performance  of  the  grouting 
s  was  provided  by  design  and  technological 
)vement  of  the  methods  during  research  and 
ruction.  (VerNooy-PTT) 
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LUATION  OF  THE  SEISMIC  STABILITY 
EARTH  DAMS  WITH  CONSIDERATION 
HE  CHARACTERISTICS  OF  THEIR  CON- 
JCTION, 

Zaretskii,  V.  N.  Lombardo,  P.  L.  Ivanov, 
i.  L.  Gol'din. 

otechnical  Construction  HYCOAR,  Vol.  22, 
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Gidrotekhnicheskoe  Stroitel'stvo,  No.  3,  p 
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riptors:  'Slope  stability,  'Dam  stability,  *Sta- 
analysis,  'Seismic  properties,  'Earth  dams, 
Ihquake  engineering,  Specifications,  Design 
ards,  Seismic  properties,  Foreign  construc- 
USSR 

•t  construction  specifications  and  regulations 

r)  call  for  calculating  the  stability  and  seismic 
ty  of  earth  dams  by  considering  the  factors 

mining  the  behavior  of  earth  materials  under 
and  seismic  loads.  In  calculations  of  earth 

i  the  stability  of  the  slope  is  evaluated  by  the 
d  of  fixed  surfaces  of  sliding,  under  the  as- 

tion  that  the  sliding  mass  of  soil  behaves  as  a 
undeformable  body.  At  present  a  number  of 

nzations  in  the  USSR  have  developed  corn- 
programs  for  calculating  the  stability  of  dam 

s  utilizing    the    SNiP    methods.    The    main 

m  of  evaluating  the  seismic  stability  of  earth 
regulated  by  SNiP  methods  is  summarized, 

>roblems  with  utilizing  this  methodology  are 


examined.  An  analysis  of  the  results  of  the  seismic 
stability  of  various  designs  of  earth  dams  under 
seismic  loads  lead  to  several  conclusions,  includ- 
ing: existing  standards  are  arbitrary  and  do  not 
reflect  real  working  conditions  of  earth  dams 
under  seismic  loads  in  limit  states;  real  properties 
of  earth  materials  using  mathematical  models  of 
plastic  flow  theory  are  needed  to  analyze  a  dam; 
and  a  list  of  measures  that  should  be  considered  the 
most  effective  antiseismic  measures  for  dams  with 
a  core  is  needed.  (VerNooy-PTT) 
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EXPERIMENTAL  DEVELOPMENT  OF  THE 
DESIGN  OF  AN  EXPANSION  JOINT  FOR  A 
LARGE-DIAMETER  REINFORCED-CON- 

CRETE PIPELINE, 

For  primary  bibliographic  entry  see  Field  8G. 
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INVESTIGATION  OF  THE  STRESS  STATE  OF 
STRUCTURES  OF  THE  SOUTHERN  UKRAINE 
POWER  COMPLEX  BY  THE  PHOTOELASTI- 
CITY  METHOD, 

G.  L.  Khesin,  A.  I.  Popov,  V.  N.  Savost'yanov,  A. 
A.  Naumov,  and  D.  V.  Morozova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  3,  p  166-174,  September  1988.  8  fig,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  3,  p  23-28,  March  1988. 

Descriptors:  'Stress,  'Elastic  properties,  'Struc- 
tural models,  'Hydroelectric  plants,  'Dams, 
'USSR,  Thermal  stress,  Tensile  stress,  Structural 
engineering,  Deformation. 

Experimental  investigations  of  stresses  are  being 
carried  out  at  a  number  of  hydraulic  structures 
presently  being  constructed  and  designed  in  the 
USSR.  The  purpose  of  the  investigations  is  to 
evaluate  the  strength  and  determine  the  reinforce- 
ment of  different  variants  of  the  structures  at  the 
preliminary  design  stage.  The  structures  investigat- 
ed were  the  Konstantinovka,  Aleksandrovka,  and 
Daugavpils  hydroelectric  stations,  and  the  Alek- 
sandrovka dam.  Three-dimensional  stress  states 
were  examined  for  construction  and  normal  oper- 
ating periods,  and  in  the  Aleksandrovka  dam,  addi- 
tionally for  the  flood  period.  Examinations  were 
also  made  of  the  effect  of  the  expansion-settlement 
joint  on  the  thermal  stress  state  of  structural  ele- 
ments of  the  powerhouse  and  assembly  area  of  the 
Daugavpils  hydrostation  during  seasonal  tempera- 
ture fluctuations.  In  addition,  estimations  were 
made  of  the  reinforcement  needed  for  the  rein- 
forced-concrete  structural  elements  of  the  struc- 
tures. The  bulk  of  the  work  was  performed  by  the 
three  dimensional  photoelasticity  method  with  the 
use  of  'freezing'  of  deformations.  (VerNooy-PTT) 
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ICHTHYOPLANKTON  ENTRAINMENT, 

Central    Electricity    Generating    Board,    Fawley 

(England).  Marine  Biological  Unit. 
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HYDRODYNAMIC  PRESSURE  ON  GRAVITY 
DAMS  SUBJECTED  TO  GROUND  MOTIONS, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 
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NETWORK  FLOW  ALGORITHM  APPLIED  TO 
CALIFORNIA  AQUEDUCT  SIMULATION, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

F.  I.  Chung,  M.  C.  Archer,  and  J.  J.  DeVries. 
Journal  of  Water  Resources  Planning  and  Manage- 
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Descriptors:  'Simulation  analysis,  'California, 
'Flow  characteristics,  'Networks,  'Hydrologic 
models,  'Aqueducts,  Algorithms,  Cost  analysis, 
Computer  programs,  Water  management,  Stream- 
flow,  Routing,  Diversion,  Model  studies,  Water 
resources  institutes. 


Hydraulics — Group  8B 

The  California  Department  of  Water  Resources 
has  developed  a  water  resources  planning  model 
(DWRSIM)  to  simulate  the  combined  operation  of 
the  California  State  Water  Project  (SWP)  and  the 
Federal  Central  Valley  Project  (CVP).  A  least- 
cost  network  flow  programming  procedure,  the 
Out-of-Kilter  Algorithm  (OKA),  has  been  incorpo- 
rated into  DWRSIM  to  perform  the  operation  of 
the  CV P-SWP  facilities  out  of  the  Sacramento-San 
Joaquin  Delta.  The  OKA  is  an  improvement  over 
the  traditional  mass  balance  accounting  approach 
of  reservoir  and  streamflow  routing  in  that  it  in- 
creases the  flexibility  of  the  model.  This  flexibility 
is  essential  in  the  management  and  planning  of 
complex  water  systems  such  as  the  CVP-SWP 
system.  An  added  benefit  of  the  OKA  over  the 
mass  balance  approach  is  that  the  OKA  is  a  com- 
putationally more  efficient  algorithm,  resulting  in  a 
substantial  savings  in  computer  execution  time. 
Since  a  typical  operation  study  using  DWRSIM 
involves  a  study  period  of  approximately  60  years, 
and  since  a  typical  study  may  involve  numerous 
model  runs,  the  resulting  time  savings  can  be  sig- 
nificant. (Author's  abstract) 
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OPTIMUM  DIVERSION  PLAN  FOR  HYDRO- 
POWER  SCHEME, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Water  Resources  Engineering. 
T.  Tingsanchali,  and  C.  C.  Carriaga. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  115,  No.  2,  p  195-211,  March 
1989.  8  fig,  6  tab,  21  ref,  append. 

Descriptors:  'Diversion,  'Hydroelectric  power, 
'Water  use,  'Optimum  development  plans,  'Feasi- 
bility studies,  'Project  planning,  Hydraulic  struc- 
tures, Hydraulic  engineering,  Economic  aspects, 
Costs,  Computer  programs,  Taiwan,  Optimization, 
Hydraulic  design. 

An  overall  study  has  been  made  to  develop  an 
optimum  water  resources  utilization  plan  in  the 
Cho  Shui  River  Basin  in  Taiwan,  Republic  of 
China.  Part  of  this  overall  study  is  presented.  The 
optimum  diversion  plan  and  preliminary  design  of 
diversion  amounts,  tunnel  sizes  and  capacities  of 
power  plants  are  discussed.  Two  diversion 
schemes,  scheme  I  and  scheme  II,  are  identified 
and  evaluated  based  on  economic  criteria.  The 
optimization  procedure  of  the  present  study  con- 
sists of  two  phases:  the  first  phase  deals  with  the 
separate  optimization  of  each  subsystem  consisting 
of  diversions  and  power  plants;  the  second  phase 
deals  with  the  economic  evaluation  of  the  com- 
bined subsystems.  The  optimum  capacities  of  di- 
versions and  power  plants  in  each  scheme  are 
determined  successfully  by  using  Rosenbrocks's 
technique  of  nonlinear  programming.  (Author's  ab- 
stract) 
W89-08167 


8B.  Hydraulics 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  14,  LE  CLAIRE,  IOWA, 

Geological   Survey,   Iowa   City,   IA.   Water   Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  85-4261, 
1985.  38p,  13  fig,  6  tab,  13  ref. 

Descriptors:  'Locks,  'Inland  waterways,  'Dis- 
charge measurement,  'Gaging,  'Flow  discharge, 
'Gates,  'Mississippi  River,  'Iowa,  Hydraulic 
structures,  Flow  control,  Hydraulic  properties, 
Weirs,  Mathematical  equations,  Control  systems. 

The  water  level  of  the  navigation  pools  on  the 
Mississippi  River  are  maintained  by  the  operation 
of  tainter  and  roller  gates  at  the  locks  and  dams. 
Discharge  ratings  for  the  gates  on  Lock  and  Dam 
14,  at  Le  Claire,  Iowa,  were  developed  from  cur- 
rent-meter discharge  measurements  made  in  the 
forebays  of  the  gate  structures.  Methodology  is 
given    to    accurately    compute   the    vertical    gate 
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openings  of  the  tainter  gates.  Discharge  coeffi- 
cients, in  equations  that  express  discharges  as  a 
function  of  tailwater  head,  headwater  head,  and 
vertical  height  of  gate  opening,  were  determined 
for  conditions  of  submerged-orifice  and  free-weir 
flow.  A  comparison  of  the  rating  discharge  to  the 
hydraulic  model  rating  discharges  is  given  for  sub- 
merged orifice  flow  for  the  tainter  and  roller  gates. 
(Author's  abstract) 
W89-07015 


EFFECTS  OF  VERTICAL  MOTION  ON  THE 
PERFORMANCE  OF  CURRENT  METERS, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-07033 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  20,  CANTON,  MISSOURI, 

Geological   Survey,   Iowa  City,   IA.   Water  Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4149, 
(1987).  36p,  11  fig,  5  tab,  19  ref. 

Descriptors:  'Hydraulic  structures,  'Discharge 
measurement,  *Gaging,  'Mississippi  River, 
Canton,  Missouri,  Hydraulic  gates,  Gates,  Mathe- 
matical equations,  Mathematical  studies,  Hydraulic 
models. 

The  water  levels  of  the  navigation  pools  on  the 
Mississippi  River  are  maintained  by  the  operation 
of  tainter  and  roller  gates  at  the  locks  and  dams. 
Discharge  ratings  for  the  gates  on  Lock  and  Dam 
20,  at  Canton,  Missouri,  were  developed  from  cur- 
rent meter  discharge  measurements  made  in  the 
forebays  of  the  gate  structures.  Methodology  is 
given  to  compute  accurately  the  gate  openings  of 
the  tainter  gates.  Discharge  coefficients,  in  equa- 
tions that  express  discharge  as  a  function  of  tail- 
water  head,  forebay  head,  and  height  of  gate  open- 
ing, were  determined  for  conditions  of  submerged 
orifice  flow.  A  comparison  of  the  discharges  de- 
fined by  the  hydraulic  model  ratings  and  those 
computed  by  the  equations  developed  in  this  study 
are  given  for  selected  gate  openings.  (Author's 
abstract) 
W89-07035 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  21,  QUINCY,  ILLINOIS, 

Geological    Survey,   Iowa   City,    IA.    Water   Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4155, 
1987.  44p,  15  ref,  6  tab,  21  ref. 

Descriptors:  'Gaging,  'Hydraulic  structures,  'Dis- 
charge measurement,  'Mississippi  River,  Quincy, 
Illinois,  Hydraulic  gates,  Roller  gates,  Mathemati- 
cal equations,  Weirs,  Mathematical  studies,  Hy- 
draulic models. 

The  water  levels  of  the  navigation  pools  on  the 
Mississippi  River  are  maintained  by  the  operation 
of  tainter  and  roller  gates  at  the  locks  and  dams. 
Discharge  ratings  for  the  gates  on  Lock  and  Dam 
21,  at  Quincy,  Illinois,  were  developed  from  cur- 
rent meter  discharge  measurements  made  in  the 
forebays  of  the  gate  structures.  Methodology  is 
given  to  compute  the  gate  openings  of  the  tainter 
gates  accurately.  Discharge  coefficients,  in  equa- 
tions that  express  discharge  as  a  function  of  tail- 
water  head,  forebay  head,  and  height  of  gate  open- 
ing, were  determined  for  conditions  of  submerged 
orifice  and  free  weir  flow.  A  comparison  of  the 
rating  discharges  to  the  hydraulic  model  rating 
discharges  is  given  for  submerged  orifice  flow  for 
the  tainter  and  roller  gates  (Author's  abstract) 
W89-07039 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  17,  NEW  BOSTON,  ILLINOIS, 

Geological   Survey,    Iowa  City,   IA.   Water   Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4165, 
1987.  43p,  15  fig,  6  tab,  20  ref. 

Descriptors:  'Gaging,  'Discharge  measurements, 
'Hydraulic  structures,  'Mississippi  River,  Quincy, 
Illinois,  Hydraulic  gates,  Roller  gates,  Mathemati- 
cal equations,  Weirs,  Mathematical  studies,  Hy- 
draulic models. 

The  water  levels  of  the  navigation  pools  on  the 
Mississippi  River  are  maintained  by  the  operation 
of  tainter  and  roller  gates  at  the  locks  and  dams. 
Discharge  ratings  for  the  gates  on  Lock  and  Dam 
17,  at  New  Boston,  Illinois,  were  developed  from 
current  meter  discharge  measurements  made  in  the 
forebays  of  the  gate  structures.  Methodology  is 
given  to  compute  the  gate  openings  of  the  tainter 
gates  accurately.  Discharge  coefficients,  in  equa- 
tions that  express  discharge  as  a  function  of  tail- 
water  head,  forebay  head,  and  height  of  gate  open- 
ing, were  determined  for  conditions  of  submerged 
orifice  and  free  weir  flow.  A  comparison  of  the 
rating  discharges  to  the  hydraulic-model  rating 
discharges  is  given  for  submerged  orifice  flow  for 
the  tainter  and  roller  gates.  (Author's  abstract) 
W89-07041 


DISCHARGE  RATINGS  FOR  CONTROL 
GATES  AT  MISSISSIPPI  RIVER  LOCK  AND 
DAM  18,  GLADSTONE,  ILLINOIS, 

Geological   Survey,   Iowa  City,   IA.   Water   Re- 
sources Div. 
A.  J.  Heinitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4110, 
1987.  44p,  15  fig,  6  tab,  18  ref. 

Descriptors:  'Hydraulic  models,  'Discharge  meas- 
urement, 'Mississippi  River,  'Gates,  'Gaging, 
'Locks,  'Dams,  'Illinois,  Inland  waterways,  Glad- 
stone, Hydraulic  structures,  Flow  discharge, 
Weirs,  Model  studies,  Flow  profiles. 

The  water  level  of  the  navigation  pools  on  the 
Mississippi  River  are  maintained  by  the  operation 
of  tainter  and  roller  gates  at  the  locks  and  dams. 
Discharge  ratings  for  the  gates  on  Lock  and  Dam 
18,  at  Gladstone,  Illinois,  were  developed  from 
current  meter  discharge  measurements  made  in  the 
forebays  of  the  gate  structures.  Methodology  is 
given  to  accurately  compute  the  gate  openings  of 
the  tainter  gate.  Discharge  coefficients,  in  equa- 
tions that  express  discharge  as  a  function  of  tail- 
water  head,  forebay  head,  and  height  of  gate  open- 
ing, were  determined  for  conditions  of  submerged- 
orifice  and  free-weir  flow.  A  comparison  of  the 
rating  discharges  with  the  hydraulic  model  rating 
discharges  is  given  for  submerged  orifice  flow  for 
the  tainter  and  roller  gates.  (Author's  abstract) 
W89-07089 


DESIGN  AND  MANAGEMENT  OF  INFILTRA- 
TION BASINS  FOR  ARTIFICIAL  RECHARGE 
OF  GROUND  WATER, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-07131 


GROUNDWATER  IN  ENGINEERING  GEOLO- 
GY. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-07178 


POTENTIALLY  LATENT  DOMINANCE  OF 
GROUNDWATER  IN  GROUND  ENGINEER- 
ING, 

For  primary  bibliographic  entry  see  Field  2F. 
W89-07180 


DESIGN    AND    APPLICATION    OF   A  B0 
HOLE  FLOWMETER, 

Newcastle  upon  Tyne  Univ.  (England;   Engir 

ing  Geology  Unit. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07206 


RESULTS  OF  AN  EXPERIMENTAL  P 
GRAMME  OF  IN  SITU  PERMEABILITY  Tl 
ING  IN  ROCK, 

Newcastle  upon  Tyne  Univ.  (England).  Engii 

ing  Geology  Unit. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07207 


MONITORING     AND     INVESTIGATION 

WATER   INFLOW   INTO  A  COAL  MINE 

NEW  SOUTH  WALES,  AUSTRALIA, 

New  South  Wales  Dam  Safety  Committee,  Sy< 

(Australia). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07221 


MEASUREMENTS  OF  MIXED  TRANSI 
FLOWS, 

Nevada  Univ.,  Las  Vegas.  Dept.  of  Civil  and 
chanical  Engineering. 
J.  A.  Cardie,  C.  C.  S.  Song,  and  M.  Yuan. 
Journal  of  Hydraulic  Engineering  JHEND8, 
115,  No.  2,  p  169-182,  February  1989.  7  fig,  3 
10  ref.  NSF  Grant  NSF/CEE  8025160. 

Descriptors:  'Flow  measurement,  'Tran: 
flow,  'Hydraulics,  'Flow  characteristics,  •] 
pattern,  'Fluid  mechanics,  'Pipe  flow,  Air-> 
interfaces,  Hydrodynamics,  Hydraulic  prope 
Closed-conduit   flow,   Pressure  conduits,  Su 

Laboratory  experiments  were  carried  out  t( 
serve  the  mechanism  of  transition  between 
surface  flow  and  pressurized  flow  conditions 
circular  pipe.  Filling  or  pressurization  of  a  p 
typically  accomplished  by  a  positive  surge  m( 
toward  the  free-surface  flow  region.  Under  a 
conditions,  air-water  interaction  during  pressi 
tion  can  produce  water  hammer  pressures.  E 
ing  or  depressurization  also  produces  a  shod 
face,  i.e.,  a  negative  surge,  that  moves  towar 
pressurized  zone.  Unlike  the  positive  surge 
negative  surge  produces  negative  pressure  i 
pressurized  zone.  The  transformation  from 
type  of  interface  into  another  was  also  studii 
negative  interface  was  observed  to  make  a 
sudden  shift  to  a  positive  interface.  A  po 
interface  transformed  into  an  open  surge  topp 
a  negative  interface.  (Author's  abstract) 
W89-07473 


FRICTION  FACTORS  FOR  SMALL  DD 
TER  PLASTIC  PIPES, 

Tennessee  Univ.,  Knoxville. 

R.  D.  von  Bernuth,  and  T.  Wilson. 

Journal  of  Hydraulic  Engineering  JHEND8, 

115,  No.  2,  p  183-192,  February  1989.  3  fig, 

17  ref. 

Descriptors:  'Flow  characteristics,  'Pipe  mat 
testing,  'Hydraulics,  'Pipe  flow,  'Flow  fri 
'Flow  resistance,  Reynolds  number  Str; 
flow,  Mathematical  equations.  Fluid  flow,  T 
lent  flow,  Head  loss,  Shear  stress,  Shear 
Pipelines. 

Friction  loss  data  were  collected  for  three 
diameter  plastic  pipe  sections.  Analysis  of  thi 
confirmed  that  the  Blasius  equation  is  a  very 
rate  predictor  of  the  friction  factor  when  Rey 
numbers  are  less  than  100,000.  The  theoi 
basis  for  a  power-law  relationship  of  the  fr 
factor  to  Reynolds  number  is  significant  since 
larity  theory  has  been  used  to  develop  equ 
used  in  friction  loss  prediction,  and  the  C-W 
tion  follows  similarity  rules.  The  presently  e> 
similarity  theory  for  turbulent  stratified  shear 
is  based  upon  the  hypothesis  of  complete 
similarity  and  is  usually  justified  by  the  assun 
of  very  large  values  of  Reynolds  numbers 
agreement  of  the  l/7th  power  law  with  the  I 
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nent  (-0.25)  is  illustrated.  A  combination  of  W89-07478 
ilasuis  and  Colebrook-White  equations  is  pro- 
i  as  a  convenient  and  accurate  head  loss  pre- 
sn  equation.  The  combination  equation  is  di- 
ionally  homogeneous,  correctable  for  viscosi- 
langes,  and  accurate  for  small  diameter  plastic 
as  it  is  normally  used.  (Author's  abstract) 
■07474 


MASS  CONSERVATION:  ID  OPEN  CHANNEL 
FLOW  EQUATIONS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-07479 


Hydraulics — Group  8B 

was  equal  to  zero.  This  method  did  not  depend  on 
the  flow  regime.  Consequently,  the  method  is,  in 
essence,  a  new  variational  principle  of  continuum 
mechanics,  the  practical  significance  of  which  is 
that  it  is  now  possible  to  solve  precisely  those 
problems  that  are  not  solved  with  traditional  vari- 
ational principles.  (Friedmann-PTT) 
W89-07872 


ILINEAR  FLOW  TOWARD  WELLS, 

nical  Univ.  of  Istanbul  (Turkey).  Hydrology 

>rimary  bibliographic  entry  see  Field  2F. 
07475 


PED  WATER  INTAKES  IN  A  STRATIFIED 
SSFLOW, 

-il    Electricity    Generating    Board,    Leather- 
England).     Central     Electricity    Research 

Goldring. 

lal  of  Hydraulic  Engineering  JHEND8,  Vol. 

*Jo.  2,  p  228-242,  February  1989.  11  fig,  11  ref. 

riptors:  *Selective  withdrawal,  *Cooling 
r,  'Intakes,  'Stratified  flow,  *Flow  character- 
•Intakes,  "Hydrodynamics,  Fluid  flow,  Ro- 
lal  flow,  Orifices,  Flow  pattern,  Orifice  flow, 
aulic  properties,  Hydraulic  structures. 

were  conducted  on  capped  an  uncapped 
lar  intake  holes  in  the  bed  of  a  flume,  to 
mine  the  intake  flowrate  at  which  the  upper 
of  a  stratified  crossflow  begins  to  be  drawn 
he  intake.  Equations  are  developed  that  pre- 
he  start  of  upper  layer  withdrawal  as  a  func- 
if  crossflow  and  intake  parameters.  When  the 
!  flowrate  is  increased  above  this  inception 
the  percentage  of  upper  layer  water  in  the 
•  flow  increases,  and  then  levels  off  to  a 
lg  value.  For  the  capped  intakes,  this  limit 
s  corresponds  to  selective  withdrawal  from 
iwer  layer,  but  some  of  the  uncapped  intakes 
ively  withdraw  from  the  upper  layer  in  this 
condition.  This  confirms  the  value  of  a  cap 
omoting  selective  withdrawal  from  the  lower 
The  tests  are  restricted  to  one  value  of  the 
to  lower  layer  depth  ratio,  but  this  value 
is  typical  of  many  large  cooling-water  situa- 
Flow  patterns  in  the  wake  of  a  capped  intake 
vestigated  and  related  to  the  inflection  points 
intake  temperature  graph.  It  was  found  that 
nflection  points  on  the  graph  could  be 
led  to  the  flow  patterns  that  caused  them, 
the  intake  velocity  much  less  than  the  cross- 
velocity,  the  intake  acts  as  a  barrier  and  tends 
fleet  the  crossflow  around  it.  (Author's  ab- 

37477 


RESISTANCE  TO  FLOW  OVER  RIPRAP  IN 
STEEP  CHANNELS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

5.  R.  Abt,  R.  J.  Wittier,  J.  F.  Ruff,  and  M.  S. 
Khattak. 

Water  Resource  Bulletin  WARBAQ,  Vol.  24,  No. 

6,  p  1193-1200,  December  1988.  6  fig,  2  tab,  10  ref. 
Colorado  State  University  Subcontract  ORNL- 
19X-077326.  DOE  Contract  DE-AC05- 
840R2 14000. 

Descriptors:  *Streamflow,  "Riprap,  "Flow  resist- 
ance, "Channel  flow,  "Flow  resistance,  Mannings 
equation,  Darcy-Weisbach  equation,  Turbulent 
flow,  Flow  velocity,  Model  studies,  Hydraulic 
models. 

A  series  of  flume  tests  were  conducted  to  deter- 
mine the  flow  resistance  of  angular  shaped  riprap 
in  steep  channels.  Flow  resistance  was  expressed  in 
terms  of  the  Darcy-Weisbach  friction  factor  and 
the  Manning's  roughness  coefficient.  Prototype 
channels  of  4  ft.  (2.1  m)  and  12  ft.  (3.7  m)  in  width 
were  constructed  at  slopes  ranging  from  0.01  to 
0.20.  The  channel  beds  were  comprised  of  angular 
riprap  of  median  diameters  of  1,  2,  4,  5,  and  6 
inches  (2.59,  5.59,  10.41,  12.95,  and  15.75  cms).  The 
Darcy-Weisbach  and  Manning's  coefficients  were 
determined  for  each  test  condition  prior  to  bed 
failure.  The  resulting  Darcy-Weisbach  coefficients 
were  related  to  the  channel  energy  gradient  and 
the  bed  relative  submergence  for  highly  turbulent 
flow.  Also,  Manning's  roughness  coefficients  were 
related  to  the  product  of  the  median  stone  diameter 
and  energy  gradient.  Because  of  the  angular  shape 
of  the  riprap  and  the  wedging  and/or  packing  of 
the  bed  materials,  the  resistance  to  flow  was  found 
to  exceed  the  flow  resistance  values  predicted  by 
previous  studies.  Expressions  were  presented  for 
estimating  the  resistance  to  flow  for  angular  riprap 
in  steep  channels.  (Author's  abstract) 
W89-07549 


HYDRAULIC  CHARACTERISTICS  OF  THE 
ENISEI  RIVER  DURING  CONSTRUCTION  OF 
THE  SAYANO-SHUSHENSKOE  HYDROELEC- 
TRIC STATION, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-07871 


MODELING  THE  PROCESS  OF  CANAL  DE- 
FORMATIONS IN  FINE-  AND  MEDIUM- 
GRAINED  SOILS, 

For  primary  bibliographic  entry  see  Field  2J. 
W89-07873 


CONCERNING  THE  PROBLEM  OF  'RUNOFF' 
CURRENT  IN  PRISMATIC  CANALS, 

O.  M.  Aivazyan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  5,  p  306-309,  November  1988.  1  tab,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitelstvo, 
No.  5,  p  48-50,  May  1988. 

Descriptors:  "Water  currents,  "Flow  characteris- 
tics, "Hydraulic  properties,  "Channel  flow, 
"Canals,  "Hydraulic  geometry,  Eddies,  Turbulent 
flow,  Limiting  factors. 

Currents  which  occur  after  the  entry  of  ordinary 
channel  flow  into  a  water  area  of  considerably 
greater  transverse  dimensions  have  come  to  be 
called  'runoff  currents.  Such  currents  are  charac- 
terized by  separation  of  the  flow  from  the  banks 
and  bottom  and  by  the  formation  of  large  eddy 
zones  and  have  much  in  common  with  free  turbu- 
lent jets.  A  'runoff  current  can  be  characterized 
also  by  wandering  of  the  flow  over  the  water  area. 
According  to  previous  calculations  and  existing 
descriptions,  since  a  runoff  current  is  observed  in 
reservoirs,  cooling  ponds,  and  estuaries,  it  can 
occur  in  ordinary  channels  and  in  artificial  prismat- 
ic canals  only  if  the  energy  slope  in  these  channels 
and  canals  in  less  than  a  certain  minimum  limit. 
Guided  by  this  criterion,  the  theoretical  bases  of 
which  appear  unclear,  earlier  investigators  con- 
cluded that  large  unlined  canals  were  threatened 
by  the  occurrence  of  a  runoff  current  if  a  slope  less 
than  this  limiting  value  was  imparted  to  them.  An 
experiment  was  conducted  to  compare  the  result- 
ant value  of  the  limiting  slope  to  that  of  an  earlier 
analysis  which  tested  the  reliability  of  a  method 
used  for  recognizing  a  'runoff  regime.  Results  of 
the  this  experiment  indicated  that  the  earlier  inves- 
tigators did  not  have  reliable  experimental  confir- 
mation of  the  criterion.  It  is  concluded  that  exami- 
nation of  the  problem  should  be  ended.  (Fried- 
mann-PTT) 
W89-07875 


iSmONAL  FLOW  IN  CHANNEL  JUNC- 

s, 

Polytechnique  Federate  de  Lausanne  (Swit- 
d)  Dept.  de  Genie  Rural  et  Geometre. 

Hager 

al  of  Hydraulic  Engineering  JHEND8,  Vol. 
Io.  2,  p  243-259,  February  1989.  12  fig,  13  ref, 
d. 

iptors:  "Channel  morphology,  "Open  chan- 
"Channel   flow,   "Critical   flow,   "Transition 
•Hydraulic    properties,    Streamflow,    Dis- 
e  capacity,  Hydraulic  jump. 

ining  open  channel  flow  in  rectangular  chan- 
>f  equal  width  is  considered  for  transitions 
subcritical  to  supercritical  flow.  The  up- 
i  water  level  is  determined  by  a  one-dimen- 

approach.  Using  appropriate  observations, 
lution  is  checked  with  experimental  data  and 
'ations  compared  reasonably  well  with  theo- 

results.  It  is  shown  that  transitional  flow  can 
xist  if  the  lateral  discharge  is  at  least  15%  of 
tal  discharge.  Detailed  measurements  of  the 
ty  field  are  presented.  It  is  shown  that  in 
for  transitional  junction  flow  to  appear,  sub- 
il  inflow,  with  possible  hydraulic  jumps  lo- 
upstream  of  the  junction  inflow  sections,  and 
:ntical  flow  immediately  downstream  of  the 
an,  must  be  satisfied.  (Friedmann-PTT) 


CALCULATION  OF  THE  KINEMATIC  CHAR- 
ACTERISTICS OF  UNIFORM  FLOW  IN 
CANALS, 

S.  N.  Lozhkin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  5,  p  288-294,  November  1988.  4  fig,  1  tab,  13 
ref.  Translated  from  Gidrotekhnicheskoe  Stroi- 
telstvo, No.  5,  p  31-35,  May  1988. 

Descriptors:  "Kinematics,  "Flow  kinetics,  "Flow 
characteristics,  "Channel  flow,  "Uniform  flow, 
"Turbulent  flow,  "Hydrodynamics,  "Fluid  me- 
chanics, "Mathematical  models,  Fiddles,  Stream- 
flow,  Flow  velocity. 

The  equations  for  hydrodynamic  description  of  the 
mean  flow  of  a  turbulent  fluid  are  indeterminate. 
The  Boussinesq  approximation  is  often  used  in 
engineering  problems  for  making  them  determi- 
nate. In  the  current  case,  it  was  necessary  to  con- 
struct various  models  of  eddy  viscosity.  The  prob- 
lem reduced  to  a  search  for  a  determinate  relation 
between  the  values  of  the  correction  factors  in  the 
turbulence  model  and  the  external  conditions.  An 
algorithm  was  examined  for  finding  the  determi- 
nate solution  of  the  equation  for  velocity  distribu- 
tion in  the  plane  of  uniform  flow.  First,  the  planar 
velocity  distribution  corresponding  to  the  artificial 
state  of  flow  was  obtained,  where  the  average 
turbulent  exchange  of  momentum  along  one  axis 


CONSIDERATION  OF  STEEPNESS  IN  THE 
CASE  OF  WAVE  DIFFRACTION  ON  WATER 
AREAS  OF  PORTS  AND  RESERVOIRS, 

N.  N.  Zagryadskaya. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  4,  p  220-224,  October  1988.  2  fig,  10  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  25-27,  April  1988. 

Descriptors:  "Hydraulics,  "Reservoirs,  "Wave 
propagation,  "Wave  height,  "Numerical  analysis, 
USSR,  Wave  diffraction,  Breakwaters,  Port  facili- 
ties. 

A  determination  of  the  decrease  of  the  heights  of 
waves  during  their  propagation  on  protected  water 
areas  (during  diffraction)  is  one  of  the  important 
stages  when  selecting  the  optimal  variant  of  the 
layout  of  water  areas  of  ports  and  reservoirs.  A 
numerical  investigation  was  carried  out  on  the 
nonlinear  diffraction  equation  using  the  Fourier 
transform  and  phase  screen  methods.  The  coeffi- 
cient of  nonlinearity,  K,  is  a  function  of  wave 
steepness  and  relative  depth.  The  degree  of  nonlin- 
earity, and  accordingly  the  nonlinearity  K,  in- 
crease with  increase  of  steepness  and  decrease  of 
the  relative  depth.  The  values  of  the  coefficients  of 
nonlinearity  change  in  the  region  of  existence  of 
traveling  waves  from  values  of  K  close  to  zero,  in 
the  case  of  waves  with  steepness  <  0.02  to  values 
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of  K  =  15,  which  practically  coincides  with  the 
limit  of  breaking  of  traveling  waves  determined 
from  the  results  of  numerous  experimental  and 
theoretical  investigations.  As  a  result  of  the  data 
analysis,  it  is  concluded  that  with  an  increase  of 
nonlinearity  in  the  zone  lying  opposite  the  inlet 
stretch  (outside  the  wave  shadow)  the  values  of 
the  diffraction  coefficients  decrease  compared  to 
the  corresponding  values  obtained  by  relations  of 
the  linear  theories.  In  the  zone  of  the  wave  shadow 
an  increase  of  the  diffraction  coefficients  is  noted. 
With  increase  of  the  relative  width  of  the  inlet  and 
distance  of  the  calculated  point  from  the  initial 
point  the  nonlinear  effects  are  manifested  more 
markedly.  The  change  in  the  diffraction  coeffi- 
cients at  the  boundary  of  the  wave  shadow  behind 
a  single  breakwater  is  of  greater  interest.  In  the 
range  of  relative  distances  of  the  calculated  points 
examined,  the  values  of  the  diffraction  coefficients 
at  the  boundary  of  the  wave  shadow  can  vary 
from  0.5,  in  the  case  of  a  linear  solution  for  K  =  0 
to  values  of  the  order  of  0.7  for  waves  of  large 
steepness  for  K  =  15.  Such  results  agree  with 
other  experimental  data.  (Miller-PTT) 
W89-07905 


DISSIPATION  OF  RESIDUAL  ENERGY 
BEHIND  A  BOTTOM  HYDRAULIC  JUMP, 

T.  G.  Voinich-Syanozhentskii,  and  E.  R. 
Zhulaeva. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  4,  p  225-229,  October  1988.  3  fig,  6  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
4,  p  27-30,  April  1988. 

Descriptors:  *Hydraulic  jump,  *Hydraulics,  ♦Ki- 
netic energy,  *Energy  dissipation,  Energy,  Residu- 
al energy,  USSR. 

The  problem  of  the  length  of  the  channel  within 
which  dissipation  of  excess  kinetic  energy  behind  a 
bottom  hydraulic  jump  takes  place  was  investigat- 
ed. The  solution  to  this  problem  is  given  on  the 
basis  of  a  joint  solution  of  flow  equations  in  the 
form  of  conservation  of  energy  and  momentum.  As 
a  rule,  the  energy  dissipation  arises  in  connection 
with  local  narrowing  of  the  flow  by  structures.  In 
this  case,   in   the  lower   pool  behind  the  outlet, 
spreading  of  the  flow  of  the  original  narrowed 
cross  section  with  gradual  transformation  of  its 
parameters  to  the  neutral  ones  occurs.  It  is  natural 
therefore,  to  expect  that  the  value  of  the  correction 
factor    under   conditions    of   a    three-dimensional 
jump  can  depend  not  only  on  the  parameter  of 
rapidity  of  the  flow,  but  also  on  the  ratio  of  the 
widths  of  the   outlet   section   and   floor.    Studies 
showed  that  when  the  width  of  the  floor  does  not 
exceed  the  fourfold  width  of  the  outlet  section  of 
the  spillway,  contraction  of  the  flow  by  eddies 
does  not  occur,  and  its  spreading  can  be  regarded 
as  a  two-dimensional   problem.   In  practice,   one 
often  assigns  the  length  of  the  apron  somewhat 
shorter  than  the  calculated,  allowing  some  erosion 
beyond   the   revetment.    When   designing   such   a 
shortened  apron,  a  special  end  device  is  created. 
The  location  of  the  end  site  of  the  shortened  apron 
is  selected  so  that  the  bottom  effective  velocity  at 
this  site  is  10-15%  greater  than  the  bottom  velocity 
of  a  uniform  flow  regime  beyond  the  length  of  a 
shortened  apron.  It  is  concluded  that  the  length  of 
dissipation   of  the    residual    energy   of  the   drop 
behind  a  bottom  hydraulic  jump  is  inversely  pro- 
portional to  the  square  of  the  roughness  coefficient 
of  the  apron  surface.  (Miller-PTT) 
W 89-07906 


channel  dam.  The  experimental  part  of  the  work 
was  performed  at  the  channel  experimental  plots 
consisting  of  schematized  rigid  and  erodable 
models.  The  validity  of  the  results  obtained  on  the 
schematized  models  was  checked  on  a  large-scale, 
three-dimensional  erodable  model.  The  proposed 
method  makes  it  possible  to  perform  similar  calcu- 
lations of  erosion  in  the  entire  region  of  the  active 
zone,  both  along  strips  and  into  the  depth  of  the 
floodplain.  In  addition,  it  is  possible  to  predict  the 
dynamics  of  deformation  of  the  floodplain  with 
time.  On  the  basis  of  the  investigations,  it  was 
established  that  to  provide  safe  operating  condi- 
tions of  a  channel  structure  in  the  case  of  releasing 
high  flood  discharges,  it  is  necessary  to  construct  a 
spur  to  protect  the  rows  of  steel  sheet  pile  or 
cylinder  piles  on  the  upper  and  lower  pool  sides 
and  deep  into  the  floodplain  along  the  axis  of  the 
structure  in  the  zone  of  flow  past  the  structure. 
(Miller-PTT) 
W89-07908 


HYDRAULIC  INVESTIGATIONS  OF  FLOOD 
RELEASE  OVER  THE  FLOODPLAIN, 

G.  A.  Ter-Abramyants,  and  E.  O.  Khavloshvili. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  4,  p  235-244,  October  1988.  9  fig,  9  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
4,  p  34-39,  April  1988. 

Descriptors  'Hydraulics,  *Flood  plains,  *Model 
studies,  USSR,  Dams,  Dam  design,  Reservoir  re- 
leases. 

Theoretical  and  experimental  investigations  were 
performed  to  develop  a  method  of  calculating  the 
■  !   .,  ■    of  .i  flood  OVCI   the  floodplain  skirting  of  a 


PROBLEMS  OF  COMPUTER-AIDED  MATHE- 
MATICAL MODELING  IN  HYDRAULICS, 

V.  Y.  Karelin,  and  A.  I.  Denisov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  4,  p  264-267,  October  1988.  3  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  4,  p 
52-54,  April  1988. 

Descriptors:  "Hydraulics,  *Model  studies,  'Mathe- 
matical models,  "Computer  models,  Conferences, 
Reviews. 

Problems  of  mathematical  modeling  in  hydraulics 
using  computers  were  examined   at   the  twenty- 
second  congress  of  the  IAHR.  Papers  from  the 
Netherlands  gave  an  analysis  of  the  relationships 
between   the   basic   principles   of  the   calculation 
schemes  used  in  hydraulics  and  examined  an  ex- 
plicit numerical  method  for  solving  shallow  water 
equations.  Papers  from  the  US  gave  an  analysis  of 
the  possibility  of  using  shear  stress  as  a  parameter 
of  a  sediment  transport  model  and  gave  the  results 
of  checking  the  effectiveness  of  a  numerical  model 
based  on  the  one-dimensional  idealization  of  a  flow 
and  principle  of  minimum  dissipation  of  energy 
when  modelling  the  flow  in  an  alluvial  channel 
with  reference  to  one  of  the  unlined  spillways  on 
the   Willow   Creek   River   (Minnesota).    A   West 
German  paper  examined  the  possibilities  of  using 
microcomputers  for  hydraulic  calculations  being 
performed  in  computer-aided  design.  A  Denmark 
paper  gave  results  calculating  velocities  of  a  strong 
tidal  current  in  the  stretch  of  one  of  the  straits 
between   the   Yell   Islands   and   Mainland    Island 
(Shetland    Islands,    Great   Britain)   agreeing   well 
with  the  data  from  on-site  investigations.  In  the 
paper  from  Great  Britain,  the  results  of  evaluating 
the  possibilities  of  using  two-dimensional  and  verti- 
cal-averaged models  of  circulation  based  on  the 
finite-element  method  were  given.  A  mathematical 
model  of  the  stress  state  was  proposed  in  a  paper 
from  China  for  anisotropic  turbulent  stratified  flow 
in  a  shallow-water  channel.  A  French  paper  pre- 
sented a  model  of  an  erodible  channel  by  means  of 
which  it  is  possible  to  calculate  both  the  flow  of 
water  and  bed  sediments  of  various  particle  size.  A 
two-dimensional    model    of    the    prediction    of 
changes  in  the  channel  profile  in  longitudinal  and 
transverse  directions  with  branching  of  the  channel 
into  distributaries  was  presented  in  a  Hungarian 
paper.  The  characteristics  of  a  steady  two-dimen- 
sional flow  caused  by  a  drowned  jet  were  obtained 
by  numerical  solution  of  unsteady  shallow-water 
equations  in  the  paper   from   Hong   Kong.   The 
paper  from  Japan  gave  the  results  of  experimental 
investigations  of  the  three-dimensional  structure  of 
a  turbulent  flow  in  the  corner  zone  of  an  open 
channel.  (Miller-PTT) 
W89-07912 


State  Univ.  of  New  York  at  Buffalo  Dept.  of  < 

Engineering 

C  Tsai,  and  G.  C.  Lee. 

Journal  of  Engineering  Mechanics  JENMDT, 

115,  No  3,  p  598-617,  March  1989.  16  fig,  21  r 

append. 

Descriptors:  "Hydrodynamics,  "Hydraulic  si 
lures,  "Seismic  properties,  "Hydrostatic  pres 
"Gravity  dams,  Mathematical  equations,  R 
voirs,  Dam  stability,  Differential  equations,  Bo 
ary  conditions,  Hydraulic  properties. 

A  new  boundary  integral  equation  for  the  & 
wave  equation  was  developed  and  appliei 
obtain  the  hydrodynamic  pressure  distributor 
dams  when  the  dam-reservoir  system  is  subj< 
to  ground  motions.  The  effect  of  water  com[ 
ibility  was  included  in  the  formulation.  The  d 
entiation  of  the  hydrodynamic  pressure  wit] 
spect  to  time  was  approximated  by  functions 
satisfy  the  free  surface  boundary  condition, 
wave  equations  were  solved  by  using  the  coi 
of  the  complementary  function  and  the  parti 
integral,  in  conjunction  with  the  boundary  ele 
method.  With  this  procedure,  it  was  unnece 
to  use  th  fundamental  solutions,  which  are 
tions  of  frequency,  but  only  as  functions  of  ge 
try.  As  a  consequence,  the  boundary  integral  i 
tion  could  be  reduced  to  a  classical  form  tha 
be  solved  by  using  the  well-established  me 
Furthermore,  substantial  reduction  in  comp 
time  was  achieved.  The  following  examples 
used  to  test  the  proposed  method:  (1)  vertical 
with  infinite  reservoir;  (2)  sloping  dams  witl 
nite  reservoir;  and  (3)  three-dimensional  dams 
finite  reservoir.  The  results  agreed  well  with 
able  analytical  and  numerical  solutions.  (Au 
abstract) 
W89-08162 


INVESTIGATION  OF  THE  STRESS  STATE  OF 
STRUCTURES  OF  THE  SOUTHERN  UKRAINE 
POWER  COMPLEX  BY  THE  PHOTOEIASTI- 
CITY  METHOD, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-07960 


HYDRODYNAMIC  PRESSURE  ON  GRAVITY 
DAMS  SUBJECTED  TO  GROUND  MOTIONS, 


8C.  Hydraulic  Machinery 


HYDROPOWER  CONTROL  USING  COM 
ERS, 

Asea  Brown  Boveri  Generation  A.B.,  Vaes 

(Sweden). 

L.  Swahn. 

International  Water  Power  and  Dam  Constr 

IWPCDM,  Vol.  41,  No.  1,  p  17-21,  January 

Descriptors:  "Control  systems,  "Hydroe 
plants,  "Computers,  Automation,  Process  c< 
Monitoring,  Communication,  Optimization, 
damage,  Cleanup  operations,  Performance  e 
tion,  Utilities,  Sweden. 

An  accident  in  Trangslet  power  station,  S> 
in  the  autumn  of  1982  resulted  in,  among 
things,  the  flooding  of  the  original  control 
ment.  Despite  effective  cleaning  up  after  the 
ing,  the  reliability  was  not  adequate  ant 
equipment  therefore  had  to  be  procured, 
assessing  various  options,  Stora  Kraft  (the  S' 
power  authority)  came  to  the  conclusion 
computerized  control  system  would  be  tt 
solution,  not  least  because  of  its  functions  fc 
mizing  the  operation  of  the  plant.  The  tin 
for  the  project  was  controlled  by  Stora 
requirements.  The  equipment,  designated 
(Hydro  Power  Control)  300  is  a  control  and 
toring  sytem  based  on  minicomputers.  Toda 
trol  and  monitoring  equipment  has  a  highe 
tion  density  than  in  the  past.  The  HPC  is  a 
uted  control  system,  where  the  functions  a« 
porated  in  different  computers:  the  station  c 
er,  the  three  unit  computers  or  the  man/n 
communication  computer.  Because  of  the  se 
system,  only  two-wire  cables  are  needed 
communication  between  the  different  comp' 
the  system.  The  experience  obtained  with  tli 
system  in  operation  to  date  has  been  very  s 
tory.  The  ability  of  the  system  to  optimiz 
ation  has  not  yet  been  evaluated,  since  this  t 
operating  experience  extending  over  a  pe 
several  years.  (Shidler-PTT) 
W89-07450 


REVIEW    OF   TRASHRACK    FAILURES 
RELATED  INVESTIGATIONS, 
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be  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

hanik 

pnalarao. 

lional  Water  Power  and  Dam  Construction 

)M,  Vol.  41,  No.  1,  p  28-29,33-36,  January 

fig,  2  tab,  23  ref. 

itors:  'Trash  racks,  'Mechanical  failure, 
lectric  plants,  Turbines,  Pumps,  Detritus, 
jns.  Drag,  Flow  velocity,  Hydraulic  geom- 
sdel  studies.  Prototype  tests. 

[h  trashracks  are  relatively  simple  mechani- 
etures,  their  role  in  protecting  turbines  and 
from  damage  caused  by  floating  and  sub- 
debris  is  vital.  Failures  of  trashracks  at  a 
of  hydroelectric  plants  are  reviewed,  and 
ations  on  models  and  prototypes  to  study 
n  susceptibility  and  potential  modes  of  fail- 
discussed.  Trashrack  units  at  the  bottom  of 
ir  side  walls  were  most  susceptible  to 
Damage  caused  included  breaking,  twist- 
ximplete  removal  of  the  bars.  Model  and 
K  investigations  indicated  that  the  pre- 
it  motion  of  the  trashracks  was  in  the 
direction.  Lock-in  vibrations  occurred  in 
an  one  velocity  range  and  the  frequency  of 
vibrations  was  twice  the  corresponding 
ng  drag  frequency.  Rectangular  cylinders 
long  side  four  or  more  times  the  short  side 
ite  effective  in  defeating  the  lock-in  mecha- 
jperiments  with  rectangular  bars  at  large 
:idence  angles  indicated  that  the  onset  of 
ibrations  occurred  at  flow  velocities  close 
\  resonance  conditions  in  the  cases  of  theta 
d  45  degrees.  At  a  flow  incidence  of  theta 
egrees,  the  onset  of  vibrations  occurred 
i  flow  velocity  about  twice  as  large  as  that 
mdmg  to  vortex  resonance  conditions.  The 
i  amplitudes  increased  with  flow  incidence 
d  the  bar  spacing.  (Shidler-PTT) 
151 


SL    GOVERNING     OF     HIGH-HEAD 
1ES, 

nd  Associates,  Seattle,  WA. 

n. 

onal  Water  Power  and  Dam  Construction 

M,  Vol.  41,  No.  1,  p  46-50,  January  1989.  6 


HYDROLOGICAL  BACKGROUND  OF  A  GLA- 
CIER-INFLUENCED HYDROPOWER  STA- 
TION IN  GREENLAND, 

Greenland  Technical  Organization,  Copenhagen 
(Denmark).  Section  of  Hydro-Technical  Investiga- 
tion. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-07629 


ors:  'Hydraulic  machinery,  'Turbines, 
e  head,  'High  pressure,  Governors,  Opti- 
,  Alhevis  constant,  Performance  evalua- 


[brmance  of  optimal  governors  for  high- 
i>ines  where  Allievi's  constant,  zeta,  is  less 
ty  was  studied.  By  comparing  these  opti- 
mors  with  low-order  governors  adjusted 
ize  the  same  performance  integrals,  it  was 
to  compare  objectively  commonly-used 
rs  and  to  determine  to  what  extent  per- 
:  can  be  improved  by  using  higher-order 
■».  From  the  limited  numerical  results  pre- 
:re,  it  can  be  concluded  that  the  perform- 
proportional/integral  and  accelerometer/ 
ler  governors  becomes  more  similar  as 
constant  becomes  smaller.  Allievi's  con- 
ds  to  be  smaller  than  0.5  for  the  perform- 
the  optimal  regulator  to  be  significantly 
an  that  of  an  accelerometer/tachometer 
•■  (Shidler-PTT) 
52 


OF  GEOMORPHOLOGY   IN   SMALL 
PLANNING, 

fcatty  Engineering  Ltd.,  Kent  (England). 
ary  bibliographic  entry  see  Field  8A. 


IL   PUMP    OPERATION    IN    WATER 
WJTION, 

mv.  at  El  Paso.  Dept.  of  Civil  Engineer- 

ary  bibliographic  entry  see  Field  5F 
72 


TRY     RUNNING     PIGS     THROUGH     YOUR 
LINES, 

Professional  Piping  Services,  Inc.,  Land  O'Lakes, 

FL. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-07655 


PREROTATION     CONCEPT     WORKS     WELL 
FOR  RETURN  SLUDGE, 

RJN   Environmental   Associates,    Inc.,    Wheaton, 

IL. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-07657 


WASTEWATER  DEVELOPMENTS  IN 

EUROPE, 

Mcllvaine  Co.,  Northbrook,  IL. 

For   primary   bibliographic   entry   see   Field   5D 

W89-07658 


REVIEW  OF  CONTRACTUAL  OPTIONS  FOR 
LARGE  HYDRO  SCHEMES, 

Fenco   Engineers,   Inc.,   2235   Sheppard  Avenue 
East,  Willowdale,  Ontario  M5J  5A6,  Canada. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-07750 


HYDRAULICS   OF  CATENARY   IRRIGATION 
TRAJ1  TUBES, 

South  Dakota  State  Univ.,   Brookings.   Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-07801 


EXPERIENCE  IN  THE  OPERATION  AND 
REPAIR  OF  INDIVIDUAL  COMPONENTS  OF 
THE  UNITS  AT  THE  UST-KAMENOGORSK 
HYDROELECTRIC  STATION, 

M.  I.  Tokarev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  3,  p  179-184,  September  1988.  3  fig,  1  tab. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  3,  p  32-35,  March  1988. 

Descriptors:  'Hydroelectric  plants,  'USSR, 
'Maintenance,  'Generators,  Electrical  equipment, 
Foreign  construction,  Turbines,  Design  criteria, 
Thrust  bearings. 

The  Ust'-Kamenogorsk  hydroelectric  station  was 
put  into  operation  in  1952-1953.  During  operation 
various  measures  were  developed  and  introduced 
which  made  it  possible  to  substantially  increase  the 
operating  reliability  of  the  turbine  units  and  to  ease 
and  improve  their  operating  conditions.  Areas  cov- 
ered include:  improvement  of  the  work  of  the 
thrust  bearings;  measures  of  reducing  contact  cor- 
rosion; polishing  of  the  specular  surface  of  the  disk; 
elimination  of  the  ejection  of  oil  and  its  vapors 
from  the  bath  of  the  thrust  bearing;  regulation  of 
the  load  on  the  segments  of  the  thrust  bearing; 
determination  of  the  force  of  initiation  of  motion 
when  turning  the  rotor  and  starting  the  unit;  tem- 
perature control  of  the  thrust  bearing  and  bearings 
of  the  units;  determination  of  mechanical  losses  in 
thrust  bearings  with  babbitt  and  EMP  segments; 
provision  of  minimum  water  leakage  through  the 
closed  gate  apparatus  of  the  turbine;  and  determi- 
nation of  leakage  through  the  closed  gate  appara- 
tus. This  experience  may  be  useful  for  the  operat- 
ing personnel  of  other  hydrostations.  (VerNooy- 
PTT)  y 

W  89-07962 


CHARACTERISTICS    OF   LOW-HEAD   OPER- 
ATION OF  RO-75-V-620  TURBINES, 

A.  S.  Dolgopolov,  D.  V.  Karpovich,  and  S.  V. 


Hydraulic  Machinery — Group  8C 

Bova. 

Hydrotechnical  Construction  HYCOAR,  Vol  22 
No.  3,  p  184-188,  September  1988.  1  fig,  1  tab,  1 
ref.  Translated  from  Gidrotekhnicheskoe  Stroi- 
tel'stvo, No.  3,  p  35-38,  March  1988. 

Descriptors:  'Hydraulic  turbines,  'Hydroelectric 
plants,  'USSR,  'Turbines,  'Maintenance,  Cracks, 
Hydraulic  machinery,  Vibrations,  Mechanical  fail- 
ure, Thermal  stress. 

The  RO-75-V-620  mixed  flow  turbine  for  the  Tash- 
kumyr  hydroelectric  station  is  at  the  level  of  the 
best  domestic  and  foreign  models.  Operation  of  the 
turbines  of  the  Tashkumyr  hydrostation  at  a  head 
of  40  m  and  lower  is  forbidden  by  the  plant. 
However,  since  the  time  of  starting,  the  turbine- 
generator  units  have  operated  for  a  long  time  at  an 
off-design  low  head  (28.5-31  m)  of  the  hydrosta- 
tion. At  the  time  of  starting  up  and  during  oper- 
ation of  the  units,  measurement  of  vibration  param- 
eters revealed  impermissible  vibrations  of  the  main 
components  of  the  units  and  increased  wobbling  of 
the  shaft  near  the  guide  bearing.  The  dynamic 
characteristics  of  the  main  structural  components 
of  the  unit  were  determined  under  operating  condi- 
tions at  the  off-design  low  head  in  order  to  analyze 
the  excited  vibrations.  Upon  inspection  of  a  turbine 
passageway  and  runner  after  its  operation  for  400 
h,  damaged  sites  were  determined  by  examining 
the  runner  and  by  inspection  and  magnetic  crack 
detection.  Thermal  stress  during  assembly  of  the 
runner  and  during  its  manufacture  could  have  led 
to  high  residual  stresses  in  the  metal  of  the  compo- 
nents and  elements  of  the  runner.  Cracking  oc- 
curred not  only  as  a  consequence  of  the  effect  of 
hydrodynamic  forces  caused  by  conditions  of  the 
off-design  low  head,  but  also  because  of  the  pres- 
ence of  high  residual  stresses.  This  is  confirmed  by 
cracking  on  the  runner  of  turbine-analogs  of  the 
Baipaza  hydrostation  which  had  been  operating 
from  the  beginning  at  the  design  head.  (VerNooy- 
PTT) 
W89-07963 


RECONSTRUCTION  OF  THE  DISK  THRUST 
BEARING  OF  THE  UNIT  AT  THE  SKHODNYA 
HYDROSTATION  ON  THE  MOSCOW  CANAL, 

A.  E.  Aleksandrov,  V.  I.  Tomilin,  and  N.  A. 
Shlyakhtov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  3,  p  189-194,  September  1988.  4  ref,  1  tab,  4 
fig.  Translated  from  Gidrotekhnicheskoe  Stroi- 
tel'stvo, No.  3,  p  38-41,  March  1988. 

Descriptors:  'Maintenance,  'Hydraulic  turbines, 
♦Hydroelectric  plants,  'Turbines,  'USSR,  Me- 
chanical failure,  Generators,  Bearings,  Design  cri- 
teria. 

Two  vertical  units  with  overhung  generators  each 
with  a  capacity  of  14.5  MW  and  with  mixed-flow 
turbines  operating  at  a  head  of  35  m  were  installed 
at  the  Skhodnya  hydrostation  on  the  Moscow 
Canal  and  have  been  operating  since  1937.  The 
axial  load  from  the  weight  of  the  rotating  parts  and 
from  the  action  of  water  on  the  turbine  runner  is 
absorbed  by  a  disk-type  thrust  bearing  on  a  spring 
foundation.  During  the  long  operating  period  the 
babbitt  disk  of  the  thrust  bearing  failed.  It  was 
decided  to  reconstruct  the  thrust  bearing,  convert- 
ing it  from  a  disk  to  a  segment  bearing  with 
support  of  the  segments  on  springs.  The  design  was 
developed  and  drawings  of  the  elastic  metal-plastic 
segments  were  prepared  with  respect  to  the  condi- 
tions of  the  thrust  bearing  of  the  unit,  and  standard 
antifriction  elements  of  the  smallest  size  were  used. 
Descriptions  of  the  replacement  and  subsequent 
functioning  of  the  unit  are  described.  The  restric- 
tions on  the  operating  regimes  of  the  unit  which 
had  been  imposed  during  the  operation  of  the 
bearing  with  the  babbitt  disk  were  removed.  It  also 
became  possible  to  reduce  wear  of  the  break  shoes, 
which  in  turn  reduced  contamination  of  the  wind- 
ings of  the  generator  stator  and  rotors.  (VerNoov- 
PTT) 
W 89-07964 


METHODOLOGY    FOR    IMPROVING    PUMP 
OPERATION  EFFICIENCY, 
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Group  8C — Hydraulic  Machinery 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

L.  E.  Ormsbee,  T.  M.  Walski,  D.  V.  Chase,  and  W. 
W.  Sharp. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  115,  No.  2,  p  148-164,  March 
1989.  8  fig,  2  tab,  13  ref,  append. 

Descriptors:  *Hydraulic  machinery,  *Economic 
efficiency,  'Optimization,  'Pumps,  "Hydraulic 
structures,  'Hydraulic  engineering,  Hydraulic 
properties,  Hydraulic  design,  Pumping  plants, 
Water  storage,  Water  allocation,  Water  manage- 
ment. 

A  methodology  to  optimize  the  operation  of  water 
supply  pumps  is  developed  for  use  in  minimizing 
pump  operation  costs.  The  developed  methodolo- 
gy is  directly  applicable  to  complete  water  distri- 
bution systems  or  isolated  pressure  zones  with  a 
single  dominant  storage  facility  and  multiple  pump 
stations.  The  optimal  pump  operation  methodolo- 
gy involves  two  basic  phases:  the  development  of 
an  optimal  tank  trajectory,  and  the  development  of 
an  optimal  pump  operating  policy  to  achieve  the 
optimal  trajectory.  The  optimal  trajectory  is  deter- 
mined using  dynamic  programming  while  the  asso- 
ciated pump  policy  is  determined  using  an  explicit 
enumeration  scheme.  In  order  to  test  the  applica- 
bility of  the  developed  methodology,  it  was  ap- 
plied to  the  third  high  pressure  zone  of  the  Wash- 
ington D.C.  water  system.  To  examine  the  impact 
of  variable  electric  rate  schedule  and  a  variable 
system  demand  schedule  on  the  resulting  optimal 
pump  policy,  the  methodology  was  applied  to  four 
different  representative  days.  Annual  energy  usage 
cost  savings  of  approximately  6.7%  were  project- 
ed. (Author's  abstract) 
W89-08164 


CAPACITY  EXPANSION  MODEL  FOR  HY- 
DROTHERMAL  POWER  SYSTEMS, 

Texas  Water  Development  Board,  Austin. 
J.  Matsumoto,  F.  E.  Fahlbusch,  and  P.  E.  Stiffler. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  115,  No.  2,  p  165-185,  March 
1989.  6  fig,  8  tab,  15  ref,  append. 

Descriptors:  "Computer  models,  'Optimum  devel- 
opment plans,  *Powerplants,  'Thermal  power- 
plants,  'Hydroelectric  plants,  'Hydroelectric 
power,  'Costs,  Optimization,  Cost  analysis,  Capac- 
ity. 

A  computer  model  is  described  that  can  be  used  to 
analyze  long-term  capacity  expansion  strategies  for 
power  generation  systems  consisting  of  hydrother- 
mal  plants  and  transmission  networks.  The  objec- 
tive is  to  determine  the  optimum  capacity  expan- 
sion schedule  that  minimizes  the  present  worth  of 
capacity  cost  and  operating  cost,  subject  to  meet- 
ing peak  power  demand  and  energy  demand.  The 
problem  is  formulated  as  a  large  scale  mixed-inte- 
ger program  and  solved  by  Lagrangean  relaxation 
decomposing  into  two-level  hierarchy.  At  the  top 
level  is  the  capacity  problem,  where  the  capacity 
expansion  decisions  are  made.  At  the  second  level 
is  the  operating  problem,  where  the  operational 
decisions  on  power  generation  and  transmission  are 
made.  The  feedback  information  is  conveyed  by 
the  Lagrange  multiplier.  (Author's  abstract) 
W89-08165 


BRYOZOANS  IN  THE  COOLING  WATER  CIR- 
CUITS OF  A  POWER  PLANT, 

Electricite    de    France,    Chatou.    Direction    des 

Etudes  et  Recherches. 

G.  Aprosi. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie.  Verhandlungen 

IVTLAP,  Vol.  23,  No.  3,  p  1542-1547,  October 

1988.  4  fig,  18  ref. 

Descriptors:  'Bryozoans,  'Cooling  water,  'Foul- 
ing, 'France,  'Water  temperature,  Colonization, 
Reproduction,  Ecology,  Velocity,  Water  currents, 
Operating  policies,  Electric  powcrplanls,  Oxygen 
depletion,  Mortality,  Growth. 

Thermal  or  nuclear  power  stations  that  need  river 
water  for  their  cooling  circuit  have  had  operating 


problems  during  the  last  few  years  caused  by  colo- 
nies of  the  bryozoan  Plumatella  fungosa.  Colonies 
of  bryozoans  appear  in  different  parts  of  the  cool- 
ing circuit:  in  the  cold  water  pool  of  the  cooling 
tower,  in  the  circuit  pipes,  in  the  'intake-discharge 
structure'  and  in  the  auxiliary  cooling  circuits 
Bryozoan  growth  was  studied  by  immersing  three 
glass  plates  of  160  sq  cm  each  in  the  'intake- 
discharge  structure'  of  a  450  kW  Chinon  power 
plant  (France).  Statoblasts  appear  when  the  pumps 
are  started  after  being  stopped  for  at  least  one  day 
and  it  takes  between  30  min  and  1  hr  to  achieve  the 
initial  quantity  of  statoblasts  in  the  intake-dis- 
charge. This  revealed  that  bryozoans  existed  up- 
stream in  the  auxiliary  circuits.  Bryozoan  settle- 
ments appear  to  proliferate  when  the  pumps  are 
not  operating.  The  temperature  cycle  influences 
the  annual  growth  of  phylactolaemate  Bryozoa. 
Colonies  proliferate  when  the  water  temperature  is 
between  25  and  30  C.  Growth  stops  at  a  tempera- 
ture of  15  C,  whereas  budding  growth  takes  place 
between  25  and  30  C.  Experiments  carried  out  in 
1986  revealed  that  colonies  proliferate  as  well  in 
dark  pipes  as  in  lighted  ones.  Although  freshwater 
bryozoans  proliferate  as  well  in  standing  water  as 
in  flowing  water,  statoblasts  need  relatively  low 
water  velocities  to  proliferate.  They  actively  settle 
at  0.2  m/sec,  growth  of  1  cm-thick  colonies  is 
inhibited  at  0.6  m/sec,  and  colonies  detach  at  0.9 
m/sec.  The  highest  chlorine  concentration  allowed 
by  French  law  had  no  effect  on  bryozoan  prolif- 
eration in  the  present  experiments.  Although  a  3-hr 
anoxic  period  killed  bryozoans,  this  technique  is 
not  practical  for  power  plants.  Copper  alloy 
covers  and  anti-fouling  paints  are  being  tested  as 
are  techniques  to  increase  flow  velocity.  (Roches- 
ter-PTT) 
W89-08219 

8D.  Soil  Mechanics 


GROUNDWATER  IN  ENGINEERING  GEOLO- 
GY. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07178 


GROUNDWATER  CONDITIONS  IN  THE 
COASTAL  LANDSLIDES  OF  THE  ISLE  OF 
SHEPPEY, 

Kingston    Polytechnic,    Kingston    upon    Thames 
(England).  School  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W  89-07 182 


LANDSLIDES  CAUSED  BY  RAPID  GROUND- 
WATER CHANGES, 

Hong   Kong   Public   Works   Dept.   Geotechmcal 

Control  Office. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-07186 


EFFECTS    OF    GROUNDWATER    ON    SOILS, 

ROCKS  AND  CONSTRUCTION  MATERIALS: 

AN  INTRODUCTION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07187 


SEEPAGE  CHARACTERISTICS  AND  LANDS- 
LIDING  OF  THE  A3  ZONE  OF  THE  BARTON 
BEDS, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-07188 


GROUNDWATER  MODELLING  BY  MICRO- 
COMPUTER: APPLICATIONS  TO  DAM  AND 
RESERVOIR  SLOPE  STABILITY, 

Kingston    Polytechnic,    Kingston    upon    Thames 

(England). 

E.  N.  Bromhead,  A.  L.  Havouzari,  M.  Brice,  and 

B.  H.  Rofe. 

IN.  Groundwater   in   Engineering  Geology.  The 

Geological   Society,  London.    1986.   p  313-320,   1 


tab,  4  fig,  8  ref 

Descriptors:  'Model  Studies,  'Dams,  'Reservo 
'Slope    stability,     'Seepage,    Computer 
Groundwater   movement,   Design  criteria,  Fir 
element    method,    On-site    investigations,    Pie 
meters. 

The  use  of  a  computer  seepage  model  as  a  des 
tool,  as  an  aid  to  interpreting  site  investigation  c 
and  observations,  and  to  investigate  the  effect 
reservoir  raising  on  downstream  valley  side  slo 
is  described  using  three  different  dam  sites, 
model  uses  the  finite  element  method  which  ti 
an  energy  approach  and  subdivides  the  seep 
domain  into  elements  of  finite  size  to  enable 
integration  to  be  carried  out  simply,  and  the  po: 
tials  evaluated  at  key  points  where  the  elerrn 
'connect'.  For  the  Kiteta  Dam,  near  Nairobi, 
model  was  used  primarily  for  a  conceptual  de 
but  each  analysis  was  incorporated  into  the  i 
evolutionary  stage  of  the  design  process,  until 
economic  design  was  achieved.  This  was  not  d 
by  seepage  analysis  alone,  but  was  interspeil 
with  stability  studies.  In  the  second  example, 
analyses  showed  that  the  main  seepage  domain 
strongly  influenced  by  underdrainage.  It  confin 
the  correct  functioning  of  the  piezometers  s 
their  readings  were  self-consistent  and  demons! 
ed  that  the  downstream  seepage  originated  in 
crete  flows.  The  Grimwith  Dam  East  Hill 
model  showed  how  reservoir  levels  could  ir 
ence  the  stability  of  the  downstream  valley  sic 
(See  also  W89-07178)  (White-Reimer-PTT) 
W89-07209 


GEOPHYSICAL  PREDICTION  OF  FLV 
FLOW  IN  SEDIMENTS, 

Nottingham  Univ.  (England).  Dept.  of  Geol< 
M.  A.  Lovell. 

IN:  Groundwater  in  Engineering  Geology. 
Geological  Society,  London.   1986.  p  335-34 
tab,  7  fig,  19  ref. 

Descriptors:  'Fluid  flow,  'Fluid  mechanics,  '(.'. 
physics,  'Soil  properties,  'Sediments,  Perme 
ity,  Electrical  resistivity,  Compressional  wavel 
locity,  Diagenesis,  Lithification,  Particle  sr 
Pore  size,  Anisotropy. 

A  series  of  laboratory  experiments  involvii 
wide  range  of  natural  and  artificial  sediments  i 
conducted  and  enabled  the  relationships  bet\: 
the  geophysical  characteristics  and  the  fluid  ' 
to  be  investigated.  The  results  show  very  cltl 
the  interrelationship  between  permeability  anc 
geophysical  parameters,  electrical  resistivity! 
compressional  wave  velocity,  and  the  capabili  i 
predicting  the  one  by  measuring  the  other.  Sp  i 
cally,  extensive  measurements  of  electrical  fo 
tion  factor  and  permeability  in  clean  sands  s 
the  dominance  of  particle  shape,  and  hence 
shape,  in  defining  the  interaction  of  these  er ; 
transfer  processes.  In  defining  a  dependenc 
pore  shape  the  variation  of  the  results  effect 
identifies  differences  in  the  structure  of  the  : 
ments  and  hence  different  distributions  of  < 
geometry.  This  may  in  turn  be  related  to  de  i 
tional  environments,  and  in  extending  the  resu 
sedimentary  rocks,  to  the  diagenetic  and  lith: 
tion  processes  involved.  However,  each  of  : 
fabrics  tends  to  be  anisotropic,  and  this  is  bom 
by  the  geophysical  measurements.  Since  the  : 
physical  characteristics  are  closely  linked  witH 
meability,  it  follows  that  permeability  anisoj 
also  may  be  reasonably  expected.  While  this  <: 
tional  dependence  may  be  minimal  in  sutf 
marine  sediments,  it  may  be  considerable  at  J 
in  the  sediment  column,  particularly  as  cons : 
tion  progresses.  The  identification  and  me;  I 
ment  of  anisotropy  should  help  in  defining: 
physical-fluid  flow  relationships.  especialM 
fluid  flow  predictions  by  remote  measurer^ 
(See  also  W89-07178)  (Author's  abstract) 
W89-07212 

MONITORING       GROUNDWATER      CCl 
TIONS  IN  A  HIGHWAY  EMBANKMENT, 

Transport  and  Road  Research  Lab.,  CfOWl  ' 
(England).  Ground  Engineering  Div. 
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;l  Crabb,  and  G.  West. 

[  Groundwater  in  Engineering  Geology.  The 

llogical  Society,  London.    1986.   p  387-394,  2 

8  fig,  1 1  ref. 

;.criptors:  *Slope  stability,  *Embankments, 
'oundwater,  'Groundwater  movement,  *Geo- 
•rology,  *Soil  properties,  Monitoring,  Automa- 
;,  Piezometers,  Rainfall,  Rain  Gages,  Cameras, 
ie  water,  Pore  pressure,  Wetting,  Highways, 
:ilt  Clay,  Cambridge  Northern  Bypass,  England, 
liration. 

ection  of  7  m  high  embankment  made  of  Gault 
y  was  instrumented  in  order  to  determine  the 

hanisms  causing  shallow  slope  failures  affect- 
adjacent  lengths  of  the  embankment.  A  com- 
lensive  array  of  automatically  recording  hy- 
Ulic  piezometers  was  installed  to  monitor  pore 
er  pressure  changes,  an  automatic  rain  gage 

set  up  to  record  the  rainfall  and  automatic 
eocameras  were  positioned  to  photograph  the 
e  daily  in  order  to  follow  the  onset  and  devel- 
lent  of  any  slip.  Results  of  the  monitoring 
cate  the  embankment  has  been  wetting  up  from 
water  table  at  its  base  and  from  rainfall  on  the 
e,  and  the  soil  in  the  interior  appears  to  be  a 
;  way  from  equilibrium.  Failures  may  begin  at 
embankment  slope  toe,  where  it  is  wettest,  and 
I  nd  up  the  slope,  but  a  small  region  of  positive 
E  water  pressure  higher  up  the  slope  in  winter 
|*s  that  infiltration,  perhaps  following  cracking 
le  soil  during  the  previous  summer,  may  occur 
ler  up.  During  the  period  of  observation,  it  was 

the  top  meter  or  so  of  soil  on  the  embankment 
e  that  was  affected  by  seasonal  fluctuations  of 
I:  water  pressure.  A  simple  stability  analysis 
ms  that  a  rise  of  pore  water  pressure  in  itself 

be  enough  to  cause  a  shallow  slope  failure. 
:  also  W89-07178)  (White-Reimer-PTT) 
J-07218 


IVEILLANCE  OF  PORE  WATER  CONDI- 
•NS  IN  LARGE  URBAN  SLOPES, 

ig  Kong  Housing  Authority,  Kowloon. 
'.  McNicholl,  and  G.  W.  F.  Cho. 
Groundwater  in  Engineering  Geology.  The 
■logical  Society,  London.  1986.  p  403-415,  15 
23  ref. 

criptors:  *Slope  stability,  *Pore  water, 
oundwater,  'Groundwater  level,  'Monitoring, 
ace-groundwater  relations,  Piezometers,  Ten- 
leters,  Scanivalve  system,  Pore  pressure,  Prob- 
ty  theory,  Sensitivity  analysis,  Stability  charts, 
ss  analysis. 

prediction  of  groundwater  levels  under  criti- 
lesign  conditions  is  important  in  the  assessment 
ope  stability.  A  properly  designed  surveillance 
ild  be  based  on  the  monitoring  of  one  or  two 
meters  which  must  be  directly  related  to  the 
re  process  using  methods  such  as  conventional 
eying,  vertically  installed  sensors,  or  inspec- 
Because  of  the  importance  of  pore  water 
sure,  changes  in  pore  pressure  should  be  moni- 
d  using  instruments  such  as  tensiometers  and 
ometers.  Automatic  monitoring  devices  are 
n  useful  for  measuring  peak  flows  and  obtain- 
■nore  frequent  readings.  The  Scanivalve  system 
ell  adapted  to  the  sensitive  differential  tensiom- 
system  and  has  been  used  successfully  for 
matically  monitoring  pore  pressures  in  field 
iitions.  In  order  to  utilize  the  monitoring  re- 
it  is  necessary  to  estimate  the  most  critical 
ntial  slip  surface,  and  to  then  set  a  critical  pore 
:r  pressure  using  stability  charts  or  the  effec- 
stress  and  failure  envelope  approach.  Insight 
the  uncertainties  involved  in  the  design  and 
*ing  of  slope  stability  can  be  gained  using 
'ability  theory  or  sensitivity  analysis.  A  case 
y  demonstrating  the  approach  suggested  is  pre- 
d.  The  system  worked  reliably  until  construc- 
m  the  area  rendered  each  piezometer  station 
toe.  During  operation  the  system  worked  well 
iroviding  the  engineer  with  information  on 
:n  to  make  judgments,  and  no  serious  incidents 
Iving  slope  failure  occurred.  (See  also  W89- 
»)  (White-Reimer-PTT) 
'■07220 


INTERCEPTOR  DRAINS  FOR  CLIFF-TOPS 
AND  ABOVE  THE  CREST  OF  SLOPES  AND 
CUTTINGS, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-07226 


GROUNDWATER  CONTROL  IN  LARGE 
SCALE  SLOPE  EXCAVATIONS:  FIVE  CASE 
HISTORIES  FROM  HONG  KONG, 

Hong  Kong  Housing  Authority,  Kowloon. 
For  primary  bibliographic  entry  see  Field  8A. 
W89-07229 


SEISMIC  CUTOFF:  SLURRY  WALL  AND  JET 
GROUTING  TECHNIQUES  BRING  AN  OLD 
DAM  UP  TO  SEISMIC  STANDARDS, 

British   Columbia   Hydro   and   Power  Authority, 

Vancouver.  Geotechnical  Dept. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-07674 


ANALYSIS  OF  FOUNDATION  SETTLEMENTS 
AT  RIDGWAY  DAM, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

A.  K.  Chugh,  and  L.  W.  Davidson. 

Canadian   Geotechnical  Journal   CGJOAH,   Vol. 

25,  No.  4,  p  716-725,  November  1988.  8  fig,  3  tab,  8 

ref. 

Descriptors:  *Dam  foundations,  'Earth  dams, 
'Deformation,  'Materials  engineering,  'Numerical 
analysis,  Dam  stability,  Engineering  geology,  Con- 
duits, Embankments. 

The  foundation  material  at  the  Ridgway  Dam  site 
is  broadly  classified  as  mudstone.  The  observed 
foundation  settlements  along  the  invert  of  the  river 
outlet-works  conduit  at  Ridgway  Dam  are  on  the 
order  of  0.3  m.  Numerical  analyses  were  per- 
formed to  estimate  the  deformation  properties  for  a 
foundation  material  that,  under  the  existing  em- 
bankment loads,  would  deflect  in  a  manner  similar 
to  the  settlements  surveyed  along  the  invert  of  the 
outlet-works  conduit.  The  foundation  deformation 
properties  determined  from  these  analyses  are 
compared  with  those  obtained  through  the  labora- 
tory testing  of  the  site-specific  foundation  materials 
and  the  published  data.  The  results  of  the  analyses, 
the  field  instrumentation  data,  the  site  geology,  and 
the  laboratory  data  provided  an  input  to  the  deci- 
sion-making process  for  the  rehabilitation  of  the 
river  outlet-works  conduit.  (Author's  abstract) 
W89-07939 


DETERMINATION  OF  THE  STABILITY  OF 
STONES  ON  A  SLOPE  WITH  A  GIVEN  PROB- 
ABILITY OF  DETACHMENT, 

For  primary  bibliographic  entry  see  Field  2J. 
W89-07961 


8E.  Rock  Mechanics  and 
Geology 


DESCRIPTION  AND  TESTING  OF  THREE 
MOISTURE  SENSORS  FOR  MEASURING 
SURFACE  WETNESS  ON  CARBONATE 
BUILDING  STONES, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-07045 


INVESTIGATIONS  INTO  THE  ROLE  OF 
GROUNDWATER  IN  PROMOTING  FLOOR 
HEAVE  IN  COAL  MINE  GATEROADS, 

Portsmouth  Polytechnic  (England).  Dept.  of  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-07189 


INFLUENCE  OF  WATER  ON  ENGINEERING 
PROPERTIES  OF  WEATHERED  ROCKS, 


Concrete — Group  8F 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Geotechnical  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07191 


MONITORING  OF  GROUNDWATER  CONDI- 
TIONS AT  WEST  CHEVINGTON  OPENCAST 
COAL  SITE,  NORTHUMBERLAND, 

NCB  Opencast  Executive  (N.E.  Region),  Ashfield 

Towers,  Kenton  Road,  Newcastle  upon  Tyne  NE3 

4PE,  England. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07217 


FLUID  PRESSURES  IN  DEFORMING 
POROUS  ROCKS, 

Chevron  Oil  Field  Research  Co.,  La  Habra,  CA. 
V.  V.  Palciauskas,  and  P.  A.  Domenico. 
Water  Resources  Research  WRERAO,  Vol.  25, 
No.  2,  p  203-213,  February  1989.  6  fig,  2  tab,  40 
ref,  2  append. 

Descriptors:  'Rock  mechanics,  'Porous  media, 
'Rocks,  'Fluid  mechanics,  'Deformation,  'Pres- 
sure, Temperature,  Hydraulic  diffusivity,  Stress, 
Sandstones,  'Geophysics. 

The  constitutive  relations  describing  the  fluid  pres- 
sure response  of  a  porous  medium  to  changes  in 
stress  and  temperature  must  reflect  the  microscop- 
ic processes  that  are  operative  over  the  time  scale 
allowed  for  the  deformation.  Short-duration  defor- 
mations are  readily  described  by  undrained  moduli, 
and  intermediate  duration  deformations  by  drained 
moduli,  both  of  which  are  formulated  through 
linear  elastic  theory.  Long-term  deformations  that 
operate  over  geologic  time  are  normally  dominat- 
ed by  irreversible  processes  and  result  in  consider- 
ably larger  deformations,  for  the  same  applied 
stress  conditions,  than  would  be  expected  from 
their  elastic  counterparts.  Model  constitutive  equa- 
tions are  developed  for  elastic  and  irreversible 
processes  and  the  magnitude  and  interpretation  of 
the  relevant  material  properties  examined.  Al- 
though the  theory  is  presented  in  general  terms,  a 
sample  calculation  shows  that  for  sandstone  the 
inelastic  deformation  is  one  and  one  half  orders  of 
magnitude  greater  than  the  elastic  deformation  at 
the  same  applied  stress.  This  difference  in  magni- 
tude has  a  significant  effect  on  the  effective  hy- 
draulic diffusivity,  various  pore  pressure  coeffi- 
cients, and  the  prospective  fluid  pressure  develop- 
ment of  the  sediment,  (author's  abstract) 
W89-07757 


8F.  Concrete 


SLUDGE  ASH  AS  LIGHTWEIGHT  CONCRETE 
MATERIAL, 

Nanyang  Technological  Inst.,  Singapore.  School 

of  Civil  and  Structural  Engineering. 

J.  H.  Tay,  and  W.  K.  Yip. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.  115,  No.  1,  p  56-64,  February  1989.  2  fig,  4 

tab,  9  ref. 

Descriptors:  'Sludge  disposal,  'Concrete  addi- 
tives, 'Sludge  utilization,  Digested  sludge,  Dewa- 
tering,  Recycling,  Waste  management,  Waste  re- 
covery, Concretes. 

Research  studies  were  carried  out  to  investigate 
the  use  of  sludge  as  raw  material  to  produce  new 
and  nonconventional  building  and  construction 
materials.  Digested  and  dewatered  sludge  was  in- 
cinerated at  high  temperatures  (above  1000  C)  to 
yield  a  hard,  cellular,  porous  mass  with  low  unit 
weight.  The  hardened  mass  of  sludge  ash  was 
crushed  to  smaller-sized  aggregates,  which,  when 
graded  in  suitable  proportions,  manifested  the  basic 
attributes  required  of  lightweight  aggregates.  Con- 
crete produced  from  the  sludge  ash  satisfies  the 
physical  requirements  of  a  lightweight  concrete  in 
terms  of  unit  weight,  strength,  heat-insulating 
properties,  and  fire  resistance,  thus  indicating  that 
sludge  ash  could  be  a  potential  source  of  suitable 
lightweight  aggregates  for  use  as  a  concrete  addi- 
tive. (Geiger-PTT) 
W89-07808 
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Group  8F — Concrete 

USE  OF  BOGUCHANY  PORCELLANITES  IN 
HYDRO-TECHNICAL  CONCRETE, 

M.  A.  Sadovich,  A.  M.  Marlines,  and  G.  V. 

Bryukhanov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  5,  p  312-317,  November  1988.  2  fig,  8  tab,  2 

ref.    Translated    from    Gidrotekhnicheskoe    Stroi- 

telstvo,  No.  5,  p  53-56,  May  1988. 

Descriptors:  'Concrete  technology,  'Concrete  ad- 
ditives, 'Dam  construction,  'Construction  materi- 
als, Permeability,  Curing,  Foreign  construction. 

The  use  of  porcellanites  as  an  additive  to  the 
binder  for  concrete  of  the  internal  zone  of  a  dam 
not  subjected  to  the  constant  effect  of  water  was 
examined.  An  experiment  was  conducted  to  evalu- 
ate the  effect  of  the  addition  of  porcellanites  on  the 
properties  of  hydrotechnical  concrete.  The  experi- 
ments established  that  the  setting  time  of  the  mixed 
binder  did  not  change  and  that  the  binder  retained 
the  ability  to  uniformly  change  in  volume  during 
steam  curing.  Results  of  permeability  tests  at  age 
180  days  showed  that  the  porcellanite  additive 
acted  as  a  sealant,  since  it  markedly  increased  the 
impermeability  of  concrete.  Two  experimental 
blocks  of  the  internal  zone  of  a  dam  were  concret- 
ed at  the  Boguchany  (USSR)  hydrostation:  one 
with  the  usual  concrete  formulation  and  the  other 
with  concrete  containing  porcellanite  additive. 
The  possibility  of  effectively  using  Boguchany 
porcellanites  as  a  hydraulic  additive  for  replacing 
part  of  the  cement  in  concrete  was  demonstrated. 
(Friedmann-PTT) 
W89-07877 


TECHNOLOGY  OF  CONSTRUCTING  ARCH 
DAMS, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-07901 

MECHANIZATION  OF  CONCRETING  THE 
SLOPE  REVETMENT  SLABS  OF  THE  LENIN- 
GRAD FLOOD-CONTROL  LEVEES, 

L.  S.  Sharov,  V.  E.  Kondakov,  I.  V.  Kornienko, 
E.  V.  Lavrinovich,  and  V.  I.  Khor'kov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  4,  p  207-209,  October  1988.  1  fig,  3  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
4,  p  16-17,  April  1988. 

Descriptors:  'Concrete  construction,  'Dam  con- 
struction, 'Concrete  dams,  'Levees,  'Leningrad, 
Slabs,  Revetment  slabs,  USSR,  Dams. 

The  characteristics  of  the  placement  and  compac- 
tion of  concrete  mix  when  concreting  slope  revet- 
ment slabs  was  examined.  The  B.E.  Vedeneev  All- 
Union  Scientific-Research  Institute  of  Hydraulic 
Engineering  together  with  the  PMSO  LenGESS 
developed  a  technology  of  concreting  thick  rein- 
forced-concrete  slope  revetment  slabs  based  on 
experimental  data  and  experience  in  world  dam 
construction.    The   following    requirements    were 
taken  as  the  initial  ones:  (1)  all  concreting  oper- 
ations should  be  mechanized,  (2)  the  possibility  of 
concreting  reinforced  slabs  up  to  1  m  thick  of  any 
length  with  a  steepness  up  to  1:1.3  is  necessary,  (3) 
compaction  of  the  mix  is  carried   out  over  the 
entire  thickness  of  the  layer  which  can  be  accom- 
plished only  by  internal  vibrators,  (4)  concreting  is 
carried  out  with  the  use  of  rather  stiff  mixes  with  a 
slump  of  1-3  cm  providing  a  high  durability  of  the 
revetment  with  minimum  use  of  the  cement  and 
the  possibility  of  rapid  rearrangement  of  the  form- 
work.  A  schematic  diagram  of  the  device  meeting 
these  requirements  is  shown.  The  elements  of  the 
proposed   technology   were   tested   in   large-scale 
laboratory  experiments,  on  the  basis  of  which,  it 
was  found  that  the  width  of  the  panel  of  the  sliding 
framework  should  be  l.l-1.2Rv.  The  spacing  of  the 
vibrators  on  the  packet  can  be  increased  in  com- 
parison with  the  packets  for  open  blocks  to  100 
cm.  A  smoothing  device  is  needed  for  obtaining  a 
high-quality  surface.  With  consideration  of  the  ex- 
perimental   data,    a    pilot    device    was    designed. 
(Miller-PTT) 
W89-07903 


PORTLAND     CEMENT     FOR     HYDRAULIC 
STRUCTURES, 


E.  I.  Allilueva,  L.  M.  Garkun,  T.  S.  Vorotova,  and 
L.  M.  Deryugin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  4,  p  209-213,  October  1988.  5  fig,  1  tab,  4  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  18-20,  April  1988. 

Descriptors:  'Cements,  'Portland  cements,  'Con- 
crete construction,  'Dam  construction,  'Concrete 
dams,  Hydraulic  structures,  USSR,  Dams,  Hydro- 
electric plants. 

Modern  technology  for  concreting  dams  requires 
the  use  of  cement  having  retarded  setting.  Such 
cements  make  it  possible  to  preserve  the  fluidity  of 
the  concrete  mix  for  6-8  h  after  its  preparation, 
whereas  the  cement  according  to  technical  specifi- 
cations TU -2 1-2 1-4-82,  for  1.5-2.5  h.  The  technolo- 
gy of  obtaining  cement  with  a  retarded  setting  time 
has  been  developed.  The  start  of  setting  of  such 
cement  begins  after  5-9  h,  and  the  end  7-12  h  after 
mixing.  The  service  properties  of  the  cement  under 
natural  conditions  in  the  warm  and  cold  seasons  of 
the  year  were  studied  during  construction  of  the 
main  structures  of  the  Sayano-Shushenskoe  hy- 
drostation. The  results  of  the  full-scale  tests  con- 
firmed  the  advantage   and   expediency   of  using 
Portland  cement  with  retarded  setting  times  over 
the  Portland  cement  according  to  TU-21-21-4-82. 
The  Krasnoyarsk  cement  plant  can  produce  Port- 
land cement  with  retarded  setting  in  small  volumes 
up  to  15,000  tons  per  year.  More  than  80,000  cu  m 
of  concrete  with  such  cement  was  placed  at  the 
Sayano-Suchenskoe    hydrostation.    The    use    of 
cement  with  retarded  setting  made  it  possible  to: 
(1)  preserve  workability  of  the  concrete  for  4-8  h 
after  preparation,  (2)  eliminate  cases  of  conserving 
blocks  owing  to  rapid  setting  of  the  concrete  mix 
when  conducting  concreting  operations  and  build- 
ing up  the  formwork,  (3)  reduce  bleeding  and  self- 
heating  of  the  concrete  in  the  block  in  the  initial 
periods  of  hardening,  and  (4)  transport  concrete 
mixes  of  high  grades  great  distances  without  de- 
preciation of  their  quality.  The  Portland  cement  of 
the  Krasnoyarsk  cement  plant  with  retarded  set- 
ting and  moderate  heat  liberation  can  be  recom- 
mended  for  all  hydrotechnical  structures  under 
construction  where  its  delivery  is  economically 
justified.  (Miller-PTT) 
W 89-07904 

HIGH-STRENGTH  REINFORCING  WIRE  IN 
PRESTRESSED  REINFORCED-CONCRETE 
ELEMENTS,  . 

For  primary  bibliographic  entry  see  Field  8G. 
W 89-07907 

PROVISION  OF  THE  DESIGN  TRAVEL  PATH 
OF  FORMWORK  DURING  CONCRETING  OF 
THE  PENSTOCKS  OF  THE  SAYANO-SHU- 
SHENSKOE HYDROELECTRIC  STATION, 

D.  M.  Grachev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  3,  p  139-144,  September  1988.  6  fig,  1  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  3,  P  5-8,  March  1988. 

Descriptors:  'Penstocks,  'Construction  methods, 
'Concrete  construction,  'Construction  equipment, 
'USSR,  Hydroelectric  plants,  Casings,  Design  cri- 
teria. 

The  penstock  of  the  Sayano-Shushenskoe  hydro- 
electric station  is  a  7.5  m  diameter  steel  pipe 
strengthened  on  the  surface  by  a  1.6  m  thick  layer 
of  concrete  being  encased  in  concrete  reinforced 
with  rigid  circular  reinforcing  cages.  The  length  of 
the  penstock  being  encased  in  concrete  in  a  sliding 
form  is  about  140  m.  The  volume  of  concrete  for 
encasing  one  penstock  was  10,300  cu  m.  The  basic 
design  and  function  of  the  traveling  form  is  ex- 
plained. A  horseshoe-shaped  space  lattice  encom- 
passes the  penstock  around  the  perimeter  to  the 
downstream  face  of  the  dam.  The  forming  surface 
is  made  up  of  individual  forms  in  the  shape  of  an 
inclined  semicylinder  coupled  with  the  side  planes. 
On  the  ends  of  the  lattice  are  fistened  double 
support  rollers,  which  roll  along  tracing  guides  as 
the  formwork  moves  along  the  axis  of  the  pen- 
stocks. On  the  basis  of  the  design  tie  of  the  pen- 
stock axis  to  the  axis  of  the  structure,  and  calcula- 


tions performed  by  given  equations,  a  table  | 
compiled,  in  which  the  data  for  installing  fo 
work  guides  and  other  necessary  information 
given  every  3  m  up  the  height  In  order  to  ens 
geometric  accuracy  of  the  forming  surface, 
formwork  was  assembled  on  special  stocks,  and 
forming  surface  was  checked  by  geodetic  meth 
with  the  use  of  a  level,  theodolite,  and  preci< 
linear  measurements.  Deviations  from  the  desigi 
more  than  +  or  -  10  mm  were  corrected  The 
of  a  sliding  form  when  concreting  penstocks  eff 
ed  a  considerable  savings  for  the  10  penstock  ui 
(VerNooy-PTT) 
W89-07955 


QUALITY  OF  GROUTING  IN  THE  DIV 
SION  PRESSURE  TUNNEL  OF  THE  INC 
HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-07956 


PROSPECTS  OF  USING  GRAB  DREDGES  I 
EXCAVATING  GRAVEL-PEBBLE  DEPOSH 

V.  M.  Freidin,  T.  I.  Adam'yants,  and  N.  N. 

Kozhevinikov. 

Hydrotechnical  Construction  HYCOAR,  Vol 

No.  3,  p  155-157,  September  1988.  1  ref.  Transl 

from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 

15-16,  March  1988. 

Descriptors:  'Quarries,  'Dredging,  'Construi 
materials,  'Mining  engineering,  'Gravel,  *l 
crete  additives,  Sand,  Rock  excavation,  Spec 
tions. 

Further  expansion  of  power  and  hydrotech 
construction  is  inseparably  related  to  an  increa 
mining  of  aggregates  for  concrete.  Previous 
has  not  been  possible  to  excavate  some  pa 
reserves,  since  they  contained  dense  flo 
gravel-pebble  soils  with  boulders  and  were  at 
depths.  Experience  in  using  powerful  bu 
ladder  dredges  with  a  bucket  capacity  of  300 
modernized  in  accordance  with  a  new  desi 
discussed.  The  dredge  was  equipped  with  a 
feeder  for  transporting  the  mud  and  water  mi 
by  a  water  pump.  Due  to  the  dredge's  high  e 
facturing  costs,  large  mass  and  complexity  < 
sembly,  another  solution  to  quarry  mining 
found.  By  modification  of  an  ordinary  dred 
grab  dredge  was  fabricated.  Specifications  an< 
liminary  test  results  are  detailed.  The  grab  d 
was  suitable  for  excavating  sand-gravel  de 
with  a  large  content  of  boulders  from  a 
depth,  and  is  to  be  placed  in  service  at  the 
struction  site  of  the  Bureya  Hydroelectric  st 
(VerNooy-PTT) 
W89-07957 
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EFFECT  OF  GROUNDWATER  FLOW  ON 
STRENGTH  AND  STABILITY  OF  SILK 
GROUTED  SOILS, 

Mass  Rapid  Transit  Corp.,  Singapore. 

For  primary  bibliographic  entry  see  Field  2F 

W89-07190 

MEASUREMENTS  OF  MIXED  TRANS 
FLOWS, 

Nevada  Univ.,  Las  Vegas.  Dept.  of  Civil  an 

chanical  Engineering. 

For  primary  bibliographic  entry  see  Field  8B 

W89-07473 

FIELD  EVALUATION  OF  A  SLIM-1 
BOREHOLE  INDUCTION  TOOL, 

Nevada  Univ.  System,  Reno.  Water  Res 
Center.  „ 

For  primary  bibliographic  entry  see  Field  it 
W89-07577 

USE  OF  A  GEOMEMBRANE  IN  HEIG1 
ING  THE  PACTOLA  DAM, 

Bureau  of  Reclamation,  Denver,  CO.  Geote 
Engineering  and  Geology  Div. 
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rimary  bibliographic  entry  see  Field  8A. 
37747 


OF  A  GEOMEMBRANE  FOR  AN  ARCH 
REPAIR, 

:1  S.p.A..  Sesto  San  Giovanni  (Italy), 
rimary  bibliographic  entry  see  Field  8A. 
)7748 


rECTlON  OF  THE  UNDERWATER 
E  BY  FISHNET  MATTRESSES, 

Shelest,  V.  A.  Stetsyuk,  and  R.  M.  Erlikh. 
technical  Construction  HYCOAR,  Vol.  22, 

p  310-311,  November  1988.  2  fig.  Translated 
3idrotekhnicheskoe  Stroitelstvo,  No.  5,  p  51- 
ty  1988. 

iptors:  'Construction  materials,  *Slope  pro- 
i),  'Slope  stabilization,  'Bank  protection,  As- 
:  concrete,  Construction  methods,  Economic 


ience  in  making,  placing,  and  operating  as- 
:  concrete  mattresses  has  revealed  a  number 
incomings.  It  is  difficult  to  select  an  optimal 
xition  which  provides  the  necessary  plastici- 
the  material  under  conditions  of  fluctuating 
J  water  temperatures.  Owing  to  their  small 
ability  to  water,  a  considerable  uplift  pres- 
f  the  water  acts  on  the  mattresses.  The  use  of 
jrers  of  used  nylon  fishing  nets  instead  of 
tic  concrete  made  it  possible  to  save  about 
us  of  scarce  construction  materials  and  3000 
of  nonmetal  materials  on  a  200-m-long  sec- 
id  to  cut  the  underwater  revetment  construe  - 
me  about  in  half.  The  economic  saving  at- 
ible  to  the  replacement  of  the  materials  alone 
3,000  rubles.  The  unquestionable  advantages 
inets  over  any  traditional  material  and  the 
Tectiveness  of  the  design  of  the  revetment  of 
iderwater  slope  make  it  possible  to  recom- 
their  wide  use  in  constructing  bank-protec- 
ructures.  (Friedmann-PTT) 
17876 


-STRENGTH  REINFORCING  WIRE  IN 
rRESSED         REINFORCED-CONCRETE 

IENTS, 

Yudina,  T.  I.  Mamedov,  and  V.  A.  Piksaev. 
'technical  Construction  HYCOAR,  Vol.  22, 
p  230-234,  October  1988.  1  fig,  2  tab,  5  ref. 
ated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
p  30-33,  April  1988. 

ptors:  'Compressive  strength,  'Stress, 
retes,  'Gunite,  'Pipelines,  USSR,  Wire,  Re- 
tf  concrete,  Construction  methods,  Corro- 
jntrol,  Hydroelectric  plants. 

iluate  the  current  state  of  the  reinforcement 
pipelines  of  the  Kuban-Kalaus  hydrostation, 
lens  of  the  high-strength  wire  were  tested 
xhanical  properties  and  corrosion  cracking 

load.  The  reinforcing  wire  under  a  2-cm 
iiigh-quality  gunite  layer  (group  I)  has  indi- 
Jrresponding  to  the  requirements  of  the 
t  standards.  Wire  in  zones  not  protected  by 
(group  II)  has  the  worst  indices  of  mechani- 
operties.  The  ultimate  strength  and  elastic 
f  this  wire  is  10%  lower  than  these  indices  of 
■protected  wire.  Residence  of  the  wire  for  20 
mder  open-air  conditions  (group  III)  led  to  a 
se  of  the  ultimate  strength  and  elastic  limit 

wire  by  4-8%  in  comparison  with  high- 
I  reinforcement  of  group  I.  The  high- 
th  wire  was  tested  for  corrosion  cracking  at 
s  of  1200  M Pa  at  the  stretched  fiber  level. 
st  results  indicated  that  despite  20-year  oper- 
the  wire  displayed  resistance  to  corrosion 
Jg.  Of  the  nine  specimens  tested,  eight  did 
1  during  210  hours  of  the  corrosion  test  and 
ecimen  broke  after  71  hours.  These  develop- 
have  been  used  in  compressing  reinforced- 
te  high  pressure  vessels,  but  their  wide  in- 
<ion  into  hydrotechnical  construction  is 
held  up  in  view  of  the  small  use  of  pres- 
I  elements  in  hydraulic  engineering.  But,  the 
preliminary  compression  for  members  work- 
tension  or  bending  from  external  effects  is 
aitionally  expedient  and  technically  substan- 


tiated. For  example,  the  replacement  of  the  con- 
crete-encased steel  construction  of  the  pipelines  of 
pumped  storage  stations  presently  being  realized 
by  prestressed  construction  saves  up  to  2000  tons 
of  metal  on  each  pipeline.  (Miller-PTT) 
W89-07907 


EXPERIMENTAL  DEVELOPMENT  OF  THE 
DESIGN  OF  AN  EXPANSION  JOINT  FOR  A 
LARGE-DIAMETER  REINFORCED-CON- 

CRETE PIPELINE, 

V.  N.  Zaitsev,  O.  V.  Mikhailov,  S.  A.  Berezinskii, 
V.  V.  Lgalov,  and  O.  B.  Lyapin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.   3,  p   163-166,   September   1988.   3  fig,   1   ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  3,  p  20-22,  March  1988. 

Descriptors:  'Construction  joints,  'Pressure  con- 
duits, 'Concrete  construction,  Pumping  plants, 
USSR,   Engineering   design,   Testing   procedures. 

The  construction  in  the  Soviet  Union  of  pumped- 
storage  stations  with  7.5-m-diameter  open-type  re- 
inforced-concrete  conduits  operating  at  a  water 
pressure  up  to  200  m  required  the  development  of 
a  special  design  for  an  expansion  joint.  Several 
designs  were  substantiated  which  could  be  used  in 
hydrotechnical  construction  practice.  One  expan- 
sion joint  was  designed  in  which  the  gap  between 
sections  was  covered  with  flat  steel  and  rubber 
sheets.  A  detailed  description  of  the  construction 
and  testing  of  this  joint  are  given.  It  was  concluded 
that  the  steel  plate  butt  joint  covered  by  sheet 
rubber  was  short-lived  due  to  wear.  For  use  in 
reinforced-concrete  pipelines,  it  was  recommended 
that  an  expansion  joint  with  a  special  lining  (e.g. 
polyethylene),  between  the  metal  and  rubber  is 
simple  to  manufacture  and  reliable  in  service.  (Ver- 
Nooy-PTT) 
W89-07959 


CHARACTERISTICS    OF   LOW-HEAD   OPER- 
ATION OF  RO-75-V-620  TURBINES, 

For  primary  bibliographic  entry  see  Field  8C. 
W89-07963 


RECONSTRUCTION  OF  THE  DISK  THRUST 
BEARING  OF  THE  UNIT  AT  THE  SKHODNYA 
HYDROSTATION  ON  THE  MOSCOW  CANAL, 

For  primary  bibliographic  entry  see  Field  8C. 
W89-07964 
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GRASS  CARP  STOCKING  MODEL  FOR  COLD- 
WATER  LAKES, 

Colorado  Cooperative  Fish  and  Wildlife  Research 

Unit,  Fort  Collins,  CO. 

E.  D.  Swanson,  and  E.  P.  Bergersen. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  8,  No.  3,  p  284-291,  Summer  1988. 

1  fig,  8  tab,  44  ref. 

Descriptors:  'Grass  carp,  'Aquatic  weed  control, 
'Lakes,  'Carp,  'Fish  stocking,  'Fish  management, 
Lake  fisheries,  Model  studies,  Water  temperature, 
Trout,  Colorado. 

A  simple  model  employing  various  physical,  bio- 
logical, recreational,  and  management  attributes 
was  developed  to  establish  stocking  recommenda- 
tions for  grass  carp  Ctenopharyngodon  idella  in 
coldwater  lakes  and  ponds.  Eight  attributes  were 
considered  to  be  key  factors  influencing  stocking 
densities  and  probable  success  of  aquatic  vegeta- 
tion control  when  grass  carp  are  stocked:  water 
temperature  (as  a  function  of  lake  elevation);  densi- 
ty, distribution,  and  species  of  aquatic  plants; 
human  disturbance;  lake  management  objective; 
and  size  and  ploidy  (diploidy  or  triploidy)  of  the 
fish  stocked.  The  first  five  attributes  are  used, 
through  a  series  of  sequentially  nested  attribute 
comparisons,  to  establish  a  nonadjusted  stocking 
rate  range  for  each  lake.  To  arrive  at  a  final 
stocking  recommendation,  the  nonadjusted  rate  is 
modified  to  account  for  the  remaining  three  at- 
tributes. The  model  addresses  the  ecological  role 
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and  importance  of  aquatic  aquatic  vegetation  in 
lakes  and  establishes  desirable  vegetation  densities 
commensurate  with  management  objectives.  A  20- 
25%  areal  vegetation  coverage  is  recommended 
for  put-grow-and-take  (basic  yield)  trout  manage- 
ment, 10-15%  for  put-and-take  and  multiple-use 
management,  and  0-10%  for  water  storage  or  aes- 
thetics. Stocking  rates  were  conservatively  de- 
signed to  achieve  the  desired  density  and  distribu- 
tion of  vegetation  within  3-4  years  after  grass  carp 
are  introduced.  (Author's  abstract) 
W89-07421 


ENVIRONMENTAL  FACTORS  INFLUENCING 
SUMMER  ANGLER  EFFORT  ON  THE 
JORDAN  DAM  TAILWATER,  ALABAMA, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

D.  C.  Jackson,  and  W.  D.  Davies. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  8,  No.  3,  p  305-309,  Summer  1988. 

1    fig,    1   tab,    11    ref.   Alabama   Power  Company 

Contract  EA-82-006. 

Descriptors:  'Dam  effects,  'Model  studies, 
'Stream  fisheries,  'Fisheries,  'Sport  fishing,  'En- 
vironmental effects,  'Alabama,  Streamflow  deple- 
tion, Low  flow,  Water  temperature,  Regression 
analysis. 

The  Coosa  River  below  Jordan  Dam,  Alabama, 
supports  a  multispecies,  warmwater,  tailwater  fish- 
ery. A  principal  concern  has  focused  on  maintain- 
ing sufficient  flow  to  protect  this  fishery  while 
simultaneously  allowing  substantial  portions  of 
water  to  be  diverted  from  Jordan  Lake  through  a 
new  hydroelectric  facility,  from  which  the  water  is 
returned  via  a  canal  to  the  Coosa  River  21  km 
below  Jordan  Dam,  thus  bypassing  the  Jordan 
Dam  tailwater.  To  identify  management  options 
for  the  tailwater  fishery  during  early  and  late 
summer  fishing  seasons,  multiple-regression  models 
were  generated  with  streamflow  and  climatic  vari- 
ables. In  downstream  reaches  of  the  tailwater, 
water  temperature  and  streamflow  were  the  most 
important  independent  variables  during  early  and 
late  summer,  respectively.  The  two  most  important 
variables  identified  for  the  stilling  basin  during 
these  two  seasons  were  secchi  disk  visibility  and 
barometric  pressure.  In  all  reaches,  angler  effort 
was  positively  correlated  with  wind  velocity 
during  early  summer  and  with  minutes  of  sunshine 
during  late  summer.  With  the  exception  of  late 
summer  in  downstream  reaches,  angler  effort  was 
negatively  related  to  streamflow.  A  minimal-flow 
regime  appears  to  be  acceptable  for  this  type  of 
tailwater  fishery  during  the  summer  as  long  as 
discharges  are  adequate  to  maintain  stream  produc- 
tivity. (Author's  abstract) 
W89-07422 


FLUCTUATIONS  IN  TROUT  POPULATIONS 
AND  THEIR  IMPLICATIONS  FOR  LAND-USE 
EVALUATION, 

Intermountain  Forest  and  Range  Experiment  Sta- 
tion, Boise,  ID. 

W.  S.  Platts,  and  R.  L.  Nelson. 
North  American  Journal  of  Fisheries  Management 
NAJMDP,  Vol.  8,  No.  3,  p  333-345,  Summer  1988. 
1  fig,  2  tab,  38  ref,  append. 

Descriptors:  'Stream  fisheries,  'Land  use,  'Popu- 
lation dynamics,  'Trout,  'Fish  populations,  Fisher- 
ies, Population  density,  Biomass,  Salmon. 

The  magnitude  of  fluctuations  in  trout  populations 
in  several  widely  separated  streams  in  the  inter- 
mountain regions  of  the  western  United  States  is 
described,  and  the  potential  effect  of  such  fluctua- 
tions on  land-management  planning  is  considered. 
Trout  populations  included  native  and  exotic  spe- 
cies, self-reproducing  and  hatchery-maintained 
populations,  and  assemblages  that  ranged  from 
monospecific  to  diverse.  Annual  fluctuations  in 
population  statistics  were  generally  large,  and 
some  fluctuations  were  related  to  geographic  set- 
ting and  trout  species.  For  individual  species,  fluc- 
tuations in  all  statistics  were  typically  less  in  the 
Rocky  Mountain  study  areas  than  in  the  Great 
Basin,  but,  for  the  total  salmonid  community,  the 
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situation  was  reversed.  Except  in  cases  of  irregular 
occurrence,  populations  of  brook  trout  Salvelinus 
fontinalis,  particularly  those  in  Rocky  Mountain 
study  areas,  were  numerically  the  most  stable; 
those  of  allopatric  cutthroat  trout  Salmo  clarki  in 
the  Great  Basin  were  the  least  stable  numerically. 
However,  biomass  of  allopatric  cutthroat  trout  was 
one  of  the  most  stable  population  statistics,  and 
biomass  fluctuations  were  greater  for  Rocky 
Mountain  brook  trout  than  for  most  other  species. 
The  total  salmonid  community  tended  to  fluctuate 
less  than  individual  populations,  except  when  fry 
of  anadromous  chinook  salmon  Oncorhynchus 
tshawytscha  were  present.  It  is  apparent  that  inher- 
ent trout  population  fluctuations  must  be  consid- 
ered within  the  framework  of  land-use  planning  if 
fishery  goals  are  also  going  to  be  achieved.  Habi- 
tat-based models  to  evaluate  the  effects  of  land 
uses  and  habitat  enhancement  efforts  frequently  fail 
to  incorporate  these  fluctuations.  For  this  reason,  it 
was  concluded  that  such  models  often  have  little 
utility  in  predicting  sizes  or  biomass  of  salmonid 
populations  in  the  intermountain  west.  (Author's 
abstract) 
W89-07423 


EFFECT  OF  CAGE  AQUACULTURE  OF  RAIN- 
BOW TROUT  ON  THE  DISTRIBUTION  AND 
STABILITY  OF  MACROBENTHOS  IN  EUTRO- 
PHIC  LAKE  LETOWSKIE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 
Dept.  of  Ecology  and  Protection  of  Environment. 
Z.  Dobrowolski. 

Ekologia  Polska  ELPLBS,  Vol.  35,  No.  3-4,  p  61 1- 
638,  1987.  2  fig,  11  tab,  86  ref. 

Descriptors:  *Eutrophication,  *Water  pollution 
sources,  *Aquaculture,  *Fish  farming,  *Trout, 
'Eutrophic  lakes,  Macroinvertebrates,  Limnology, 
Oxygen,  Midges,  Oligochaetes,  Lake  Letowskie, 
Poland. 

The  spatial  distribution  of  littoral  fauna  and  the 
time  variation  of  profundal  fauna  of  Lake  Letows- 
kie, Poland,  were  investigated  between  April  1977 
and  April  1979  to  provide  information  on  the 
effect  of  cage  culture  and  increasing  trophic  state 
of  the  lake.  The  density  of  Chironomidae  larvae 
was  higher  than  that  of  Oligochaeta  in  the  profun- 
dal in  the  first  year  of  investigations.  Among  Chir- 
onomidae larvae,  Chironomus  anthracinus  had  the 
highest  density  and  biomass.  In  the  second  year 
Oligochaeta  began  to  have  higher  density  than 
Chironomidae,  and  the  density  and  biomass  of  C. 
plumosus  were  higher  than  that  of  C.  anthracinus 
larvae.  In  both  years  littoral  fauna  in  the  region  of 
the  cage  culture  showed  distinct  prevalence  of 
density  of  Chironomidae  and  Oligochaeta  larvae 
over  other  taxonomic  groups  and  prevalence  of 
Chironomini  larvae  and  Polypedilum  nubeculosum 
over  other  taxa  of  the  family  Chironomidae.  Symp- 
toms of  higher  trophic  state  in  the  second  year  is 
probably  associated  with  the  accumulation  of  or- 
ganic pollutants.  This  idea  is  supported  by  the 
lower  oxygen  concentration  in  the  near  bottom 
hypolimnion  water  in  the  second  year  of  the  inves- 
tigations. As  there  are  no  larger  external  sources  of 
pollution  the  advancing  eutrophication  is  assumed 
to  be  largely  due  to  fish  culture.  (Sand-PTT) 
W89-07514 


Most  algae-related  problems  can  be  attributed  to 
excessive  algal  biomass  (off-flavor,  inefficient  fish 
production,  poor  quality  of  discharge  water)  or  to 
non-optimal  growth  conditions  (insufficient  dis- 
solved oxygen,  propensity  to  die  off)-  Algal  die- 
offs  have  been  attributed  to  several  causes,  photol- 
ysis, pathogen  attack,  and  severe  nutritional  deple- 
tion. Although  conclusive  evidence  is  lacking, 
evaluation  of  die-offs  suggests  that  most  algal  die- 
offs  result  from  severe  nutrient  depletion.  The  data 
on  off-flavor  are  similarly  limited,  but  suggest  that 
many  taxa,  in  addition  to  blue-greens,  may  cause 
off-flavor  in  fish.  Most  attempts  to  manage  algal 
dynamics  (i.e.  herbicides,  dyes,  nutrient  competi- 
tion by  macrophytes,  biological  control  with  fish, 
manipulation  of  nutrient  ratios,  and  pathogenic 
control)  are  ineffective,  and  many  may  exacerbate 
problems  associated  with  algal  growth.  Biological 
control  appears  the  most  favorable  control  mecha- 
nism, but  controversy  exists  concerning  the  poten- 
tial of  fish  to  control  algal  biomass.  Most  attempts 
to  control  algal  biomass  with  fish  have  failed.  Of 
46  trials,  filter-feeding  fish  significantly  increased 
algal  biomass  22  times  and  had  no  effect  in  another 
12  trials.  Biological  control  of  biomass  remains  a 
desirable  but  elusive  goal.  (Author's  abstract) 
W89-07518 


PHYTOPLANKTON  AND  CATFISH  CULTURE: 
A  REVIEW, 

Boston  Univ.,  MA.  Center  for  Technology  and 
Policy. 
D.  W.  Smith. 

Aquaculture  AQCLAL,  Vol.  74,  p  167-189,  No- 
vember 15,  1988.  3  tab,  138  ref. 

Descriptors:  *Aquaculture,  "Fish  farming,  *Catfish 
ponds,  *Phytoplankton,  'Chemcontrol,  'Biocon- 
trol,  Herbicides,  Dyes,  Nutrients,  Die-offs,  Litera- 
ture review,  Taste. 

The  profitability  of  aquaculture  has  been  con- 
strained by  the  difficulty  of  managing  phytoplank- 
ton  biomass  and  growth.  This  review  examines 
problems  caused  by  uncontrolled  phytoplankton 
dynamics,  considers  causes  of  these  problems,  and 
assesses  the  effectiveness  of  methods  used  to 
manage    phytoplankton     in    aquacultural     ponds. 


DYNAMICS  OF  DISSOLVED  OXYGEN  AND 
VERTICAL  CIRCULATION  IN  FISH  PONDS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

W.  Y.  B.  Chang,  and  H.  Ouyang. 
Aquaculture  AQCLAL,  Vol.  74,  p  263-276,  No- 
vember 15,  1988.  5  fig,  2  tab,  20  ref.  Grant  DAN- 
4023-G-SS-2074-00. 

Descriptors:  *Aquaculture,  *Fish  farming,  *Fish 
ponds,  'Dissolved  oxygen,  *Water  circulation, 
♦Vertical  flow,  Algae,  Photosynthesis,  Hypolim- 
nion, Oxygen  deficit,  Diffusion,  Pearl  River  Delta, 
China. 

Dissolved  oxygen  dynamics  and  vertical  water  cir- 
culation in  high  density  integrated  fish  culture 
ponds  were  monitored  monthly  at  2-h  intervals  for 
26  h  from  March  through  September  at  the  Pearl 
River  Delta,  China.  Stable  thermal  stratification 
was  found  almost  daily  in  May-September.  Verti- 
cal circulation  began  daily  between  8  and  10  p.m. 
The  average  depth  for  this  turnover  in  summer  can 
be  as  great  as  0.7-1  m.  Complete  vertical  circula- 
tion occurs  only  during  major  storms.  A  convec- 
tion turbulence  model  was  used  to  examine  the 
vertical  mixing  process  and  showed  that  light  wind 
(<100  cm/s)  and  surface  cooling  (<2  C)  after 
sunset  can  substantially  influence  the  depth  of 
mixing.  Photosynthesis  by  algae  is  the  most  impor- 
tant natural  mechanism  contributing  oxygen  to 
ponds;  compared  to  photosynthesis,  net  oxygen 
gain  and  loss  due  to  diffusion  during  daylight  is 
small.  The  compensation  depth  corresponded  to 
twice  the  Secchi  disk  depth,  ranging  from  50-80 
cm.  The  dissolved  oxygen  concentration  in  the 
hypolimnion  was  usually  <2  mg/L,  but  increased 
at  night  during  the  period  of  vertical  circulation. 
Hypolimnion  oxygen  deficit  (HOD)  was  explored 
with  the  in  situ  dissolved  oxygen  concentration. 
HOD  was  found  to  increase  during  the  daylight 
period  and  decrease  at  night  after  destratification. 
(Author's  abstract) 
W89-07519 


A  quantitative  gle/ms  analysis  of  the  diethyle 
extract  of  the  sediment  under  Norwegian  sail 
farms  showed  that  in  addition  to  numerous  I 
acids,  metabolites  typical  of  anaerobic  microbi 
gical  activity  (p-cresol,  benzoic  acid,  3-pheoyl 
pionic  acid,  phenylacetic  acid  and  methylind 
are  present  in  large  amounts.  The  gas  develop* 
the  sediment  consisted  of  methane  (70-9( 
carbon  dioxide  (10-30%)  and  hydrogen  sulfidi 
2%),  when  sampled  just  above  the  sediment.  I 
though  hydrogen  sulfide  and  carbon  dioxide 
very  soluble  in  seawater,  both  were  still  prese 
the  gas  sampled  9  m  above  the  bottom.  (Autl 
abstract) 
W89-07520 


EFFECTS  OF  TRIBUTYLTIN  COMPOU 
FROM  ANTIFOULANTS  ON  PACIFIC  C 
TERS  (CRASSOSTREA  GIGAS)  IN  SCOTI 
SEA  LOCHS, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-07521 


INTERACTIONS  OF  ROACH  AND  BREA!» 
AN  IRISH  RESERVOIR, 

Department  of  Fisheries  and   Forestry,  Cai 
nock  (Ireland).  Fisheries  Research  Centre. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-07535 


QUALITATIVE  AND  QUANTITATIVE  ANALY- 
SIS OF  THE  SEDIMENT  GAS  AND  DIETHY- 
LETHER  EXTRACT  OF  THE  SEDIMENT 
FROM  SALMON  FARMS, 

Bergen  Univ.  (Norway).  Dept.  of  Pharmacology 
and  Toxicology. 

O.  B.  Samuelsen,  A.  Ervik,  and  E.  Solheim. 
Aquaculture  AQCLAL,  Vol.  74,  p  277-285,  No- 
vember 15,  1988.  4  tab,  12  ref. 

Descriptors:  *Metabolites,  'Aquaculture,  *Fish 
farming,  'Sediments,  'Seawater,  'Toxins,  Salmon, 
Fatty  acids,  Cresol,  Benzoic  acid,  Phenylpropionic 
acid,  Phenylacetic  acid,  Methylindole,  Methane, 
Hydrogen  sulfide,  Carbon  dioxide,  Gas  liquid 
chromatography,  Mass  spectrometry,  Microbial 
degradation. 


COLD-SHOCK  RESISTANCE  TO  LAI 
MOUTH  BASS,  BLUEGILL,  AND  CHAN 
CATFISH, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken 

Savannah  River  Lab. 

For   primary   bibliographic   entry   see   Field 

W89-07547 


DIFFERENCE  IN  STRUCTURE  BETW 
ECOSYSTEMS  IN  STRONGLY  STRATI 
WATERS  AND  IN  THOSE  THAT  ARE  C 
WEAKLY  STRATIFIED, 

For  primary  bibliographic  entry  see  Field  2H 
W89-07708 


PRODUCTION  OF  THE  SHARPTOOTH 
FISH  CLARIAS  GARIEPINUS  (BURCF 
AND  THE  EUROPEAN  COMMON  CARI 
PRINUS  CARPIO  L.  WITH  ARTIFICIAL  F 
ING  IN  POLYCULTURE  IN  MATURA 
PONDS  AT  SESHEGO,  LEBOWA, 
University  of  the  North,  Sovenga  (South  A 
Limnological  Research  Unit. 
For  primary  bibliographic  entry  see  Fiek 
W89-07927 


FISHERIES    RESEARCH    IN    THE    SC 
ZONE  OF  LAKE  PYHAJARVI, 

Northern  Inst,   for   Scientific   Fisheries  Re 
and  Planning,  Petrozavodsk  (USSR). 
For  primary  bibliographic  entry  see  Field  2H 
W89-08081 


IMPORTANCE    OF    ESTUARIES    FOR 
BASS,  DICENTRARCHUS  LABRAX  (L.), 

For  primary  bibliographic  entry  see  Field  2L 
W 89-08091 


OXYGEN  REQUIREMENTS  OF  A  POLL 
ESTUARY  FOR  THE  ESTABLISHMENT 
MIGRATORY  SALMON,  SALMO  SAL/ 
POPULATION, 

Clyde    River    Purification    Board,    East   K 

(Scotland). 

For  primary  bibliographic  entry  see  Held  /l 

W89-08093 

ICHTHYOPLANKTON  ENTRAINMENT, 

Central    Electricity    Generating    Board,    1 

(England).  Marine  Biological  Unit. 

For   primary   bibliographic   entry   see   Fie 

W89-08097 
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Sll  IMPINGEMENT  AT  ESTUARINE 
)\VKR  STATIONS  AND  ITS  SIGNIFICANCE 
)  COMMERCIAL  FISHING, 

;ntral    Electricity    Generating    Board,    Fawley 
ngland).  Marine  Biological  Unit. 
>r  primary   bibliographic   entry   see   Field   6G. 
89-08098  ' 


;\ILW  OF  INFORMATION  RELATING  TO 
SH  PASSAGE  THROUGH  TURBINES:  IM- 
.iCATIONS  TO  TIDAL  POWER  SCHEMES, 

■ntral    Electricity    Generating    Board,    Fawley 
ngland).  Marine  Biological  Unit. 
>r   primary   bibliographic   entry   see   Field   6G. 
80-08099  ' 


lHAVIOUR  OF  ADULT  ATLANTIC 
lLMON,  SALMO  SALAR  L.,  IN  THE  ESTU- 
Hf  OF  THE  RIVER  RIBBLE  IN  RELATION 
)  VARIATIONS  IN  DISSOLVED  OXYGEN 
s"D  TIDAL  FLOW, 

>erdeen  Univ.  (Scotland).  Dept.  of  Zoology. 
r  primary  bibliographic  entry  see  Field  2L. 
39-08100 


OLOGY  OF  THE  TWAITE  SHAD,   ALOSA 
LLAX     FALLAX     (LACEPEDE),     IN     THE 
\TRN  ESTUARY, 
;lsh  Water  Authority,  Gwent.  Fisheries  Techni- 

I'n.t 

W.  Aprahamian. 

irnal  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 
p  141-152,  1988.  4  fig,  2  tab,  29  ref. 

■scriptors:  'Shad,  'Severn  Estuary,  *Estuaries, 
h  migration,  Temperature,  Mortality,  Spawn- 
;,  Adult  growth  stage,  Juvenile  growth  stage, 
les,  Fish  food  organisms,  Copepods,  Crusta- 
ins,  Powerplant,  Tidal  powerplant. 

e  estuarine  biology  of  the  twaite  shad  was  stud- 
in  the  Severn  Estuary.  Adults  enter  the  estuary 
the  start  of  the  freshwater  phase  of  their  spawn- 
migration  between  April  and  June.  Peak  immi- 
ition  generally  occurs  in  May  and  is  associated 
:h  temperatures  in  the  range  10.6-12.3  C.  The 
an  instantaneous  mortality  rate  for  the  mature 
?ulation  was  0.53.  The  effect  of  additional  mor- 
ty  on  the  spawning  population  was  modelled 
uming  constant  recruitment  and  no  density-de- 
ident  effects.  Juvenile  twaite  shad  are  present  in 
estuary  from  July  until  they  emigrate  seaward 
ing  the  autumn.  A  portion  of  these  fish  re-enter 
estuary  the  following  April-May  and  remain 
:il  late  summer/early  autumn  before  once  more 
gating  seaward.  The  0+  age  group  feed  mainly 
harpacticoid  and  calanoid  copepods  and 
sids,  the  relative  preponderance  of  these  in  the 
t  being  apparently  related  to  tidal  conditions, 
e  possible  implications  of  the  proposed  tidal 
*er  barrage  in  the  Severn  Estuary  on  the  twaite 
d  population  are  discussed  in  relation  to  move- 
nt, diet,  and  additional  mortality  of  the  mature 
filiation.  (Author's  abstract) 
19-08101 


3VEMENTS  OF  ATLANTIC  SALMON, 
IMO  SALAR  L.,  IN  AN  ESTUARY  IN 
UTHWEST  ENGLAND, 

nistry    of    Agriculture,    Fisheries    and    Food, 

westoft  (England).  Directorate  of  Fisheries  Re- 

rch. 

C.  E.  Potter. 

irnal  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 

P  153-159,  1988.  3  fig,  1  tab,  8  ref. 

scriptors:  'Fish  migration,  *Salmon,  'Estuaries, 
ngland,  Sonar,  Tagging,  Water  currents,  Tides, 
>w,  Fish  behavior. 

the  years  1985-1987,  salmon  were  tracked  in  the 
nary  of  the  River  Fowey,  Cornwall  using  the 
nar  buoy"  system.  Sixty-one  salmon  were  caught 
'tagged  in  the  estuary,  25  with  radio  and  36 
n  combined  radio  and  acoustic  transmitters, 
out  half  these  fish  were  not  recorded  entering 
freshwater  reaches  of  the  R.  Fowey,  and  from 
recoveries  it  seems  likely  that  about  27%  were 
"rning  to  other  rivers.  For  fish  returning  to  the 


R.  Fowey,  the  time  between  tagging  and  entry  into 
fresh  water  varied  between  9  h  and  130  days.  In 
the  estuary,  the  fish  largely  moved  in  the  same 
direction  as  the  tidal  currents,  although  movements 
over  the  ground  against  the  current  were  more 
common  in  the  bottom  2  km  and  the  top  2  km. 
During  periods  of  low  river-flow  in  summer,  all 
salmon  tracked  in  the  estuary  dropped  back  out  to 
sea  where  they  stayed  for  varying  periods:  some  of 
these  made  several  sorties  past  the  estuary  mouth 
and  on  occasions  well  up  the  estuary  before  finally 
entering  fresh  water.  During  periods  of  higher 
river  discharge,  in  both  the  summer  and  the 
autumn,  some  fish  remained  in  the  estuary  for 
longer  periods,  sometimes  holding  position  in  deep, 
sheltered  water.  Most  fish  entered  fresh  water  at 
night  during  periods  of  increased  freshwater  dis- 
charge, although  at  very  high  flows  fish  also  en- 
tered in  daylight.  (Author's  abstract) 
W89-08102 


RETURN  OF  FISH  TO  THE  MERSEY  ESTU- 
ARY, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

K.  W.  Wilson,  B.  J.  D'Arcy,  and  S.  Taylor. 
Journal  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 
A,  p  235-238,  1988.  4  fig. 

Descriptors:  *Mersey  Estuary,  England,  *Water 
quality,  *Fish  populations,  *Estuaries,  Monitoring, 
Surveys,  Bioindicators,  Fishing,  Oxygen  sag, 
Benthic  fauna,  Herring. 

Changes  in  the  diversity  of  fish  populations  have 
been  monitored  during  a  period  of  improving 
water  quality  in  the  Mersey  estuary  (England). 
Due  to  increasing  industrial  development  in  the 
1950s  and  1960s,  anoxic  conditions  were  common 
and  fish  were  absent  from  the  upper  estuary  much 
of  the  time.  Intake  screen  monitoring  was  begun  in 
1976;  within  one  year,  19  different  species  of  fish 
were  recorded,  of  which  four  were  freshwater 
species,  the  remainder  typically  estuarine  or 
marine.  By  1987,  the  total  had  risen  to  40  species, 
ten  of  which  were  freshwater.  The  total  number  of 
different  species  observed  in  any  one  year  ranged 
from  9  to  17.  This  pattern  was  confirmed  by  the 
results  of  trawling.  These  results  are  not  necessari- 
ly an  indication  of  improving  water  quality;  there 
has  been  no  consistent  increase  in  the  numbers  of 
species  caught  within  each  year  nor  in  diversity,  as 
measured  by,  for  example,  the  number  of  species 
per  sample,  which  has  varied  from  two  to  four  for 
the  screens  and  from  one  to  three  for  the  trawling. 
There  is  also  no  evidence  of  increased  numbers  of 
individuals  which  could  indicate  improved  condi- 
tions in  parts  of  the  estuary.  It  is  concluded  that 
the  fish  populations  have  probably  been  restricted 
by  poor  water  quality.  (Doria-PTT) 
W89-08103 


COMPARATIVE  ANALYSIS  OF  THE  EFFECT 
OF  A  POWER  STATION  AND  OF  SMALL- 
MESH  FISHERIES  ON  THE  JUVENILE  POPU- 
LATIONS OF  SMELT  AND  FLOUNDER  IN 
THE  LOIRE  ESTUARY:  PRESENTATION  OF 
METHODS, 

Nantes  Univ.  (France).  Lab.  de  Biologie  Marine. 
For  primary  bibliographic  entry  see  Field  6G. 
W89-08104 


MOVEMENT  OF  ATLANTIC  SALMON, 
SALMO  SALAR  L.,  INTO  THE  RIVER  USK, 
SOUTH  WALES,  IN  RELATION  TO  WATER 
QUALITY, 

Welsh  Water  Authority,  Gwent.  Fisheries  Techni- 
cal Unit. 

M.  W.  Aprahamian,  C.  D.  Strange,  and  C. 
Dimond. 

Journal  of  Fish  Biology  JFIBA9,  Vol.  33,  Suppl. 
A,  p  245-247,  1988.  1  fig,  1  tab,  4  ref. 

Descriptors:  'Salmon,  *Fish  migration,  'River 
Usk,  South  Wales,  'Water  quality,  Estuaries, 
Oxygen  sag,  Dissolved  oxygen,  Sediments,  Tides, 
Industrial  wastes,  Sampling,  Tagging,  Water  pollu- 
tion effects,  Ammonia,  Particulate  matter,  Temper- 
ature, Acidity,  Salinity. 


A  study  was  undertaken  to  determine  the  effect  of 
water  quality  on  the  upstream  migration  of  return- 
ing adult  Atlantic  salmon  in  the  Usk  estuary 
(Wales).  Sampling  was  carried  out  over  two  9-day 
periods,  from  the  lowest  neap  tide  through  to  the 
top  of  the  spring  tides,  June  19-27  and  July  4-12, 
1987.  A  total  of  32  fish  were  radio  tagged  and  their 
rate  of  movement  into  the  upper  estuary  deter- 
mined. Dissolved  oxygen  (DO),  unionized  ammo- 
nia, particulate  solids,  temperature,  pH,  and  salini- 
ty were  measured  at  14  sites.  Of  the  variables,  daily 
mean  flow  was  the  most  important,  accounting  for 
68.0%  of  the  explained  variation,  with  tide  height 
and  water  temperature  explaining  16.7%  and 
15.3%,  respectively.  Of  the  32  fish  tagged,  11  were 
detected  in  the  upper  estuary,  one  of  which  subse- 
quently returned  to  sea.  The  proportion  of  fish 
entering  the  upper  estuary  was  higher  for  those 
released  during  the  first  period,  when  DO  levels 
were  higher  than  in  the  second  period.  However, 
freshwater  discharged  doubled  during  the  first 
period,  possibly  stimulating  upstream  migration.  It 
is  concluded  that  DO  and/or  freshwater  discharge 
may  influence  the  upstream  passage  of  returning 
adult  Atlantic  salmon.  (Doria-PTT) 
W89-08105 


TEMPERATURE  PREFERENCE  OF  THE  RED- 
BELLY  TILAPIA,  OREOCHROMIS  ZILLI 
(GERVAIS), 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08159 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 


INVENTORY  OF  NON-FEDERALLY  FUNDED 
MARINE  POLLUTION  RESEARCH,  DEVEL- 
OPMENT AND  MONITORING  ACTIVITIES: 
WEST  COAST  REGION, 

Oak  Ridge  National  Lab.,  TN.  Information  Re- 
search and  Analysis  Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-07167 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10B.  Reference  and  Retrieval 


INFORMATION      MANAGEMENT      SYSTEM 
FOR  IPM  ALTERNATIVES  TO  PESTICIDES, 

Environmental   Protection   Agency,   Washington, 

DC.  Integrated  Pest  Management  Unit. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-07310 


IOC.  Secondary  Publication 
And  Distribution 


REGIONAL  AQUIFER-SYSTEM  ANALYSIS 
PROGRAM  OF  THE  U.S.  GEOLOGICAL 
SURVEY-BIBLIOGRAPHY,  1978-1986, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-07026 


10D.  Specialized  Information 
Center  Services 


USE  OF  WATER  RESOURCE  INFORMATION: 
THE  SECOND  NATIONAL  WATER  ASSESS- 
MENT, 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
For  primary  bibliographic  entry  see  Field  7A. 
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5B 
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W89-07508  2K 

Nutrition  Balance  in  Small  Evergreen-Oak  For- 
ests. II:  Chemistry  of  Precipitation  and  Contri- 
bution of  Atmospheric  Origin  (Balances  de  Nu- 
trientes  en  Pequenas  Cuencas  de  Encinar.  II: 
Quimismo  de  lat  Precipitacion  y  Aportres  de 
Origen  Atmosferico), 
W89-07613  5B 

Documentation  of  Areas  Potentially  Inclined  to 

Water  Acidification  in  the  F.R.G., 
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W89-073: 
W89-0733S 
W89-07340     5B 
W89-07341     5F 
W89-07342     5F 
W89-07343     5C 
W89-07344     5F 
W89-07345     5F 
W89-07346     5B 
W89-07347     2B 
W89-07348     2B 
W89-07349     5A 
W89-07350     2K 
W89-07351     2B 
W89-07352     2B 
W89-07353     5D 
W89-07354     5D 
W89-07355     5G 
W89-07356     5C 
W89-07357     5C 
W89-07358     5A 
W89-07359     5E 
W89-07360     5C 
W89-07361     5B 
W89-07362     5F 
W89-07363     5F 
W89-07364     5F 
W89-07365     5F 
W89-07366     5A 
W89-07367     5B 
W89-07368     5B 
W89-07369     5B 
W89-07370     2H 
W89-07371     5B 
W89-07372     5B 
W89-07373     5G 
W89-07374     5D 
W89-07375     5C 
W89-07376     5C 
W89-07377     5B 
W89-07378     5A 
W89-07379     5B 
W89-07380     5B 
W89-07381     5G 
W89-07382     5A 
W89-07383     5F 
W89-07384     5F 
W89-07385     5F 
W89-07386     5F 
W89-07387     5B 
W89-07388     5B 
W89-07389     5B 
W89-07390     5B 
W89-07391      5B 
W89-07392     5C 
W89-07393     5D 
W89-07394      5D 


W89-07395 

5D 

W89-07396 

5D 

W 89-07 397 

5E 

W89-07398 

5G 

W89-07399 

7B 

W89-07400 

SB 

W 89-07401 

5A 

W 89-07402 

5A 

W89-07403 

5C 

W 89-07404 

5F 

W89-07405 

5F 

W  89-07406 

5F 

W89-07407 

5F 

W89-07408 

5F 

W89-07409 

5F 

W89-07410 

2H 

W89-07411 

5B 

W89-07412 

5C 

W 89-074 13 

5C 

W89-07414 

5C 

W89-07415 

5B 

W89-07416 

2L 

W89-07417 

2L 

W 89-074 18 

2L 

W89-07419 

5B 

W 89-07420 

5A 

W89-07421 

81 

W 89-07422 

81 

W89-07423 

81 

W89-07424 

6E 

W89-07425 

6E 

W 89-07426 

6E 

W 89-07427 

6E 

W89-07428 

6E 

W 89-07429 

6E 

W89-07430 

6E 

W89-07431 

6E 

W89-07432 

6E 

W89-07433 

6E 

W 89-07434 

6E 

W89-07435 

5F 

W89-07436 

5F 

W89-07437 

2E 

W  89-0743  8 

5B 

W89-07439 

5C 

W 89-07440 

2H 

W89-07441 

2H 

W89-07442 

2H 

W89-07443 

5B 

W89-07444 

2H 

W89-07445 

2J 

W  89-07446 

2H 

W89-07447 

5B 

W89-07448 

5C 

W89-07449 

2J 

W89-07450 

8C 

W89-07451 

8C 

W89-07452 

8C 

W89-07453 

8A 

W89-07454 

2K 

W89-07455 

5A 

W89-07456 

5F 

W89-07457 

4A 

W89-07458 

5B 

W89-07459 

2H 

W89-07460 

5G 

W89-07461 

5E 

W89-07462 

3D 

W89-07463 

2F 

W89-07464 

5E 

W89-07465 

5G 

W89-07466 

5C 

W 89-07467 

5F 

W89-07468 

5D 

W89-07469 

2J 

W 89-07470 

2J 

W89-07471 

5F 

W89-07472 

5F 

W89-07473 

8B 

W89-07474 

8B 

W89-07475 

2F 

W 89-07476 

2F 

W89-07477 

8B 

W89-07478 

8B 

W89-07479     2E 
W  89-07480     2F 
W89-07481     5D 
W89-07482     5D 
W89-07483     5D 
W89-07484     5D 
W89-07485     5D 
W89-07486     7B 
W89-07487     5G 
W89-07488     5D 
W89-07489     5A 
W89-07490     5E 
W89-07491     5E 
W89-07492     5B 
W  89-0749  3     5D 
W89-07494     5F 
W89-07495     7B 
W89-07496     5A 
W89-07497     5B 
W89-07498     5B 
W89-07499     5D 
W  89-07  500     5G 
W89-07501     5D 
W89-07502     5A 
W89-07503     5D 
W89-07504     5B 
W89-07505     2H 
W89-07506     2H 
W89-07507     5B 
W89-07508     2K 
W89-07509     2H 
W89-07510     2H 
W89-07511     2H 
W89-07512     2H 
W89-07513     2H 
W89-07514     81 
W89-07515     5B 
W89-07516     2A 
W89-07517     2H 
W89-07518     81 
W89-07519     81 
W89-07520     81 
W89-07521     5C 
W89-07522     2H 
W89-07523     2H 
W89-07524     2H 
W89-07525     2H 
W89-07526     5D 
W89-07527     5B 
W89-07528     5C 
W89-07529     2H 
W89-07530     2H 
W89-07531     2H 
W89-07532     2H 
W89-07533     2H 
W89-07534     2H 
W89-07535     2H 
W89-07536     5C 
W89-07537     2H 
W89-07538     2H 
W89-07539     2H 
W89-07540     2H 
W89-07541     2H 
W89-07542     2H 
W89-07543     7A 
W89-07544     3F 
W89-07545     7  A 
W89-07546     4C 
W89-07547     6G 
W89-07548     7A 
W89-07549     8B 
W89-07550     3D 
W89-07551     2E 
W89-07552     5B 
W89-07553     3B 
W89-07554     4A 
W89-07555     6D 
W89-07556     6A 
W89-07557     2E 
W89-07558     3B 
W89-07559     2E 
W89-07560     6D 
W89-07561      3D 
W  89-07  562     4A 


W89-07563     5F 
W89-07564     6E 
W89-07565     7B 
W89-07566     5F 
W89-07567     5B 
W89-07568     5F 
W89-07569     5F 
W89-07570     5F 
W89-07571     5F 
W89-07572     5F 
W89-07573     5G 
W89-07574     5G 
W89-07575     5G 
W89-07576     5G 
W89-07577     7B 
W89-07578     5G 
W89-07579     5G 
W89-07580     5G 
W89-07581     5G 
W89-07582     7A 
W89-07583     5A 
W89-07584     5A 
W89-07585     5C 
W89-07586     5C 
W89-07587     5B 
W89-07588     5C 
W89-07589     5B 
W89-07590     5C 
W89-07591     5C 
W89-07592     5A 
W89-07593     5B 
W89-07594     5A 
W89-07595     5A 
W89-07596     5A 
W89-07597     5B 
W89-07598     5A 
W89-07599     5A 
W89-07600     5A 
W  89-07601     6G 
W89-07602     5A 
W89-07603     5C 
W89-07604     5A 
W89-07605     5D 
W  89-07606     5D 
W89-07607     5B 
W89-07608     7B 
W89-07609     2H 
W89-07610     2L 
W89-07611     5B 
W89-07612     5C 
W89-07613     5B 
W  89-076 14     5C 
W89-07615     5B 
W89-07616     2H 
W89-07617     5C 
W89-07618     2H 
W89-07619     6C 
W89-07620     2L 
W89-07621     2J 
W  89-07622     5C 
W89-07623     5C 
W89-07624     2C 
W89-07625     2C 
W89-07626     2E 
W89-07627     4A 
W89-07628     2E 
W89-07629     2E 
W89-07630     2K. 
W89-07631      5B 
W89-07632     5D 
W89-07633     2K. 
W89-07634     5E 
W89-07635     5D 
W89-07636     5B 
W89-07637     5D 
W89-07638     5B 
W89-07639     5G 
W89-07640     5D 
W89-07641     5  A 
W89-07642     5E 
W89-07643     5F 
W89-07644     5D 
W89-07645     5B 


A-2 


ACCESSION  NUMBER  INDEX 


W89-07980 


W89-07646     5A 
W89-07647     7B 
W89-07648     5C 
W89-07649     5A 
W89-O7650     5A 
W89-07651     5  A 
W89-07652     5A 
W89-07653     5A 
W89-07654     7B 
W89-07655     5F 
W89-07656     5F 
W89-07657     5D 
W89-07658     5D 
W89-07659     5B 
W89-07660     5B 
W89-07661     5B 
W89-07662     2B 
W89-07663     5B 
W89-07664     2K 
W89-07665     5A 
W89-07666     5B 
W89-07667     5B 
W89-07668     5C 
W89-07669     5C 
W89-07670     5C 
W89-07671     5  A 
W89-07672     5B 
W89-076"3     5B 
W89-07674     8A 
W89-07675     5B 
W89-07676     5B 
W89-07677     5C 
W89-07678     5C 
W89-07679     5B 
W89-07680     5C 
W89-07681     5B 
W89-07682     5A 
W89-07683     5C 
W89-07684     5C 
W89-07685     5C 
W89-07686     5C 
W89-07687     5C 
W89-07688     5B 
W89-07689     5B 
W89-07690     5F 
W89-07691     5D 
W89-07692     5F 
W89-07693     5F 
W89-07694     5F 
W89-07695     5F 
W89-07696     5F 
W89-07697     5A 
W89-07698     5A 
W89-07699     5C 
W89-07700     5F 
W89-07701     4B 
W89-07702     5F 
W89-07703     5F 
W89-07704     5G 
W89-O7705     5B 
W89-07706     2C 
W89-07707     2B 
W89-07708     2H 
W89-07709     7B 
W89-O7710     2L 
W89-07711     2L 
W89-07712     2L 
W89-07713     2H 
W89-07714     2D 
W89-07715     5B 
W89-07716     2H 
W89-07717     21 
W89-07718     6C 
W89-07719     5C 
W89-07720     2H 
W89-07721     2H 
W89-07722     5B 
W89-07723     2F 
W89-07724     5C 
W89-07725     2L 
W89-07726     2K 
W89-07727     2H 
W89-07728     2H 
W89-07729     2H 


W89-07730 

W89-07731 

W89-07732 

W89-07733 

W89-07734 

W89-07735 

W89-07736 

W89-07737 

W89-07738 

W89-07739 

W89-07740 

W89-07741 

W89-07742 

W89-07743 

W89-07744 

W89-07745 

W89-07746 

W89-07747 

W89-07748 

W89-07749 

W89-07750 

W89-07751 

W89-07752 

W89-07753 

W89-07754 

W89-07755 

W89-07756 

W89-07757 

W89-07758 

W89-07759 

W89-07760 

W89-07761 

W89-07762 

W89-07763 

W89-07764 

W89-07765 

W89-07766 

W89-07767 

W89-07768 

W89-07769 

W89-07770 

W89-07771 

W89-07772 

W89-07773 

W89-07774 

W89-07775 

W89-07776 

W89-07777 

W89-07778 

W89-07779 

W89-07780 

W89-07781 

W89-07782 

W89-07783 

W89-07784 

W89-07785 

W89-07786 

W89-07787 

W89-07788 

W89-07789 

W89-07790 

W89-07791 

W89-07792 

W89-07793 

W89-07794 

W89-07795 

W89-07796 

W89-07797 

W89-07798 

W89-07799 

W89-07800 

W89-07801 

W89-07802 

W89-07803 

W89-07804 

W89-07805 

W89-07806 

W89-07807 

W89-07808 

W89-07809 

W89-07810 

W89-07811 

W89-07812 

W89-07813 


2H 

2K. 

2H 

5D 

5A 

5A 

5A 

5B 

5E 

5G 

5G 

5G 

2F 

2K 

2L 

5B 

5C 

8A 

8A 

8A 

6A 

5G 

6A 

4D 

4A 

2F 

4A 

8E 

2F 

5B 

2F 

2J 

5B 

2A 

2B 

2G 

2E 

2E 

2E 

3B 

5A 

5B 

5B 

5D 

5A 

5C 

2E 

2A 

5B 

5D 

2H 

2H 

2H 

2F 

2H 

2H 

2H 

2H 

5C 

5G 

5B 

5B 

5G 

5B 

5G 

3F 

3F 

3F 

2E 

7B 

2A 

3F 

2L 

2G 

3C 

5B 

5B 

2J 

8F 

5D 

5F 

5F 

5G 

7A 


W89-07814 

W89-07815 

W89-07816 

W89-07817 

W89-07818 

W89-07819 

W89-07820 

W89-07821 

W89-07822 

W89-07823 

W89-07824 

W89-07825 

W89-07826 

W89-07827 

W89-07828 

W89-07829 

W89-07830 

W89-07831 

W89-07832 

W89-07833 

W89-07834 

W89-07835 

W89-07836 

W89-07837 

W89-07838 

W89-07839 

W89-07840 

W89-07841 

W89-07842 

W89-07843 

W89-07844 

W89-07845 

W89-07846 

W89-07847 

W89-07848 

W89-07849 

W89-07850 

W89-07851 

W89-07852 

W89-07853 

W89-07854 

W89-07855 

W89-07856 

W89-07857 

W89-07858 

W89-07859 

W89-07860 

W89-07861 

W89-07862 

W89-07863 

W89-07864 

W89-07865 

W89-07866 

W89-07867 

W89-07868 

W89-07869 

W89-07870 

W89-07871 

W89-07872 

W89-07873 

W89-07874 

W89-07875 

W89-07876 

W89-07877 

W89-07878 

W89-07879 

W89-07880 

W89-07881 

W89-07882 

W89-07883 

W89-07884 

W89-07885 

W89-07886 

W89-07887 

W89-07888 

W89-07889 

W89-07890 

W89-07891 

W89-07892 

W89-07893 

W89-07894 

W89-07895 

W89-07896 

W89-07897 


5G 

2A 

5B 

5D 

5B 

2H 

2H 

5B 

2H 

2H 

2H 

2L 

2H 

7B 

2L 

5A 

5A 

2L 

5B 

2J 

2L 

5C 

5C 

2L 

2L 

2L 

7B 

2L 

5E 

4C 

5G 

5B 

5A 

5C 

2H 

5A 

2H 

2E 

2H 

2H 

5C 

5C 

2L 

5B 

5B 

5A 

5F 

5A 

5D 

5B 

5B 

5A 

4C 

5D 

5D 

2F 

8A 

2E 

8B 

2J 

8A 

8B 

8G 

8F 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

2G 

5G 


W89-07898 

W89-07899 

W89-07900 

W89-07901 

W89-07902 

W89-07903 

W 89-07904 

W89-07905 

W89-07906 

W89-07907 

W89-07908 

W89-07909 

W89-07910 

W89-07911 

W89-07912 

W89-07913 

W89-07914 

W89-07915 

W89-07916 

W89-07917 

W89-07918 

W89-07919 

W89-07920 

W89-07921 

W89-07922 

W89-07923 

W89-07924 

W89-07925 

W89-07926 

W89-07927 

W89-07928 

W89-07929 

W89-07930 

W89-07931 

W89-07932 

W89-07933 

W89-07934 

W89-07935 

W89-07936 

W89-07937 

W89-07938 

W89-07939 

W89-07940 

W89-07941 

W89-07942 

W89-07943 

W89-07944 

W89-07945 

W89-07946 

W89-07947 

W89-07948 

W89-07949 

W89-07950 

W89-07951 

W89-07952 

W89-07953 

W89-07954 

W89-07955 

W89-07956 

W89-07957 

W89-07958 

W89-07959 

W89-07960 

W89-07961 

W89-07962 

W89-07963 

W89-07964 

W89-07965 

W89-07966 

W89-07967 

W89-07968 

W89-07969 

W89-07970 

W89-07971 

W89-07972 

W89-07973 

W89-07974 

W89-07975 

W89-07976 

W89-07977 

W89-07978 

W89-07979 

W89-07980 


5G 

5G 

5G 

8A 

8A 

8F 

8F 

8B 

8B 

8G 

8B 

8A 

2H 

7B 

8B 

2H 

2H 

7B 

5G 

2H 

2H 

7B 

2H 

4C 

5E 

5E 

5D 

5D 

5A 

5D 

2H 

5D 

7B 

2E 

5B 

7B 

21 

7B 

2K 

4B 

5E 

8D 

7C 

5G 

5C 

5C 

3C 

5B 

5C 

5B 

5F 

5A 

5C 

5C 

5B 

5A 

5A 

8F 

8A 

8F 

8A 

8G 

8A 

2J 

8C 

8C 

8C 

3A 

5D 

3A 

6C 

2L 

2H 

2L 

5B 

2L 

2J 

5D 

6G 

21 

6G 

5B 

2H 
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W89-07981  7B 

W89-07982  5B 

W89-07983  5C 

W89-07984  5C 

W  89-079  8  5  5B 

W89-07986  5B 

W89-07987  4C 

W89-07988  5C 

W89-07989  5B 

W89-07990  5B 

W  89-07991  5B 

W89-07992  5B 

W89-07993  6D 

W89-07994  5G 

W89-07995  6A 

W89-07996  5F 

W89-07997  5F 

W89-07998  5F 

W89-07999  5F 

W89-08000  2B 

W89-08001  5B 

W89-08002  5C 

W89-08003  2L 

W89-08004  2L 

W89-08O05  5G 

W89-08006  2H 

W89-08007  2H 

W89-O8O08  2H 

W89-O8O09  2H 

W89-08010  2H 

W89-08011  5B 

W89-08012  2H 

W89-08013  5C 

W89-08014  5C 

W89-08015  5C 

W89-08016  5C 

W89-08017  5B 

W89-08018  5B 

W89-08019  5C 

W89-08020  5C 

W89-08021  5C 

W89-08022  5C 

W89-08023  5B 

W89-08024  5B 

W89-08025  5C 

W89-08026  5C 

W89-08027  2H 

W89-08028  2H 

W89-08029  2H 

W89-08030  2H 

W89-08031  2H 

W89-08032  5C 

W89-08033  2L 

W89-08034  5A 

W89-08035  5F 

W89-08036  5F 

W89-08037  2H 

W89-08038  5F 

W89-08039  2L 

W89-08040  5B 

W89-08041  5  A 

W89-08042  7B 

W89-08043  5B 

W89-08044  5B 

W89-08045  2K. 


W89-08046 

5B 

W89-08047 

5B 

W89-08048 

5B 

W 89-08049 

5B 

W89-08050 

2B 

W89-08051 

5B 

W89-08052 

5B 

W89-O8053 

5B 

W89-08054 

5A 

W89-08055 

5A 

W89-08056 

5A 

W89-08057 

5F 

W89-08058 

5F 

W89-08059 

5C 

W89-08060 

2H 

W 89-08061 

5B 

W89-08062 

5B 

W89-08063 

5D 

W89-08064 

5D 

W89-08065 

5A 

W89-08066 

6E 

W 89-08067 

6E 

W89-08068 

6E 

W 89-08069 

6E 

W89-08070 

6E 

W89-08071 

5D 

W89-08072 

6D 

W 89-0807 3 

7C 

W 89-08074 

6A 

W 89-0807 5 

2E 

W89-08076 

5F 

W89-08077 

5F 

W89-08078 

5F 

W89-08079 

5F 

W89-08080 

5F 

W89-08081 

2H 

W89-08082 

2H 

W89-08083 

5C 

W89-08084 

5C 

W89-08085 

2H 

W89-08086 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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04  WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface;  Groundwater  Management;  Effects  on  Water  of 
Man's  Nonwater  Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources  of  Pollution;  Effects  of  Pollution;  Waste 
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Includes  the  following  Groups:  Techniques  of  Planning;  Evaluation  Process;  Cost  Allocation,  Cost  Sharing, 
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Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisition;  Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic  Machinery;  Soil  Mechanics;  Rock  Mechanics 
and  Geology;  Concrete;  Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS,  AND  FACILITIES 

Includes  the  following  Groups:  Education— Extramural;  Education- 
Contracts,  and  Research  Act  Allotments. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


ALTERNATIVE  SOURCES  OF  LARGE  SEA- 
iONAL  GROUNDWATER  SUPPLIES  IN  THE 
HEADWATER  OF  THE  SUSQUEHANNA 
MVER  BASIN,  NEW  YORK, 

jeological  Survey,  Albany,  NY.  Water  Resources 

3iv. 

-or  primary  bibliographic  entry  see  Field  2F. 

.V89-08319 


NUMERICAL  MODELING  OF  TIDE  AND  CIR- 
rULATION  IN  CENTRAL  PUGET  SOUND: 
:OMPARISON  OF  A  THREE-DIMENSIONAL 
IND  A  DEPTH-AVERAGED  MODEL, 

Vashington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 

leering. 

:or  primary  bibliographic  entry  see  Field  2L. 

V89-08352 


IIMULATION  OF  QUANTITY  AND  QUALITY 
)F  STORM  RUNOFF  FOR  URBAN  CATCH- 
MENTS IN  FRESNO,  CALIFORNIA, 

jeological  Survey,  Sacramento,  CA.  Water  Re- 

ources  Div. 

x>r  primary  bibliographic  entry  see  Field  5B. 

V89-08359 


IYDROLOGIC   DATA   FOR   INDIAN   CREEK 
IASIN,    FAYETTE    AND    WESTMORELAND 
OUNTIES,  PENNSYLVANIA,  1985-87, 
ieological   Survey,   Pittsburgh,   PA.   Water   Re- 
aurces  Div. 

.  I.  Sams,  and  E.  C.  Witt. 

ivailable  from  Books  and  Open  File  Report  See- 
on,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
►pen-File  Report  88-469,  July  1988.  133p,  3  fig,  27 
ib,  4  ref. 

tescriptors:  *Mine  drainage,  'Water  quality, 
tream  degradation,  Basin  study. 

[ydrologic  data  were  collected  in  the  Indian 
reek  basin,  Fayette  and  Westmoreland  counties, 
ennsylvania.  Since  the  early  1900's,  coal  in  the 
»sin  has  been  extensively  mined  by  underground 
id  surface  mining  techniques.  Data  collection 
tes  are  located  in  mined  and  unmined  areas  of  the 
ssin.  The  hydrologic  data  presented  are  from  5 
Mitinuous  record  surface  water  data  collection 
tes,  1  groundwater  well,  23  partial-record  surface 
ater  sites  and  2  continuous-record  precipitation 
iges.  Data  from  five  continuous-record  surface 
ater  sites  include  discharge,  specific  conduct- 
ice,  temperature,  pH,  and  suspended-sediment 
Jncentration.  Result  of  laboratory  analyses  of  the 
impling  sites  are  reported.  Benthic  macroinverte- 
•ates  collected  at  23  sites  are  listed.  Maps  of  the 
ea  show  the  location  of  the  data  collection  sites. 
JSGS) 
'89-08379 


VALUATION  OF  THE  FLOOD  HYDROLOGY 

J  THE  COLORADO  FRONT  RANGE  USING 

RECIPITATION,   STREAMFLOW,    AND   PA- 

EOFLOOD   DATA   FOR  THE  BIG  THOMP- 

3N  RIVER  BASIN, 

eological  Survey,  Denver,  CO.  Water  Resources 

iv. 

»r  primary  bibliographic  entry  see  Field  2E. 

'89-08406 


IELD  CONDITIONS  AT  THE  MARICOPA  AG- 
ICULTURAL  CENTER,  MARICOPA  AGRI- 
ULTURAL  CENTER,  MARICOPA  COUNTY 
RIZONA,  JUNE  13,  1988, 

eological  Survey,  Tucson,  AZ.  Water  Resources 
iv. 

Jr  primary  bibliographic  entry  see  Field  7B 
'89-08423 


[NTTE-ELEMENT  MODEL  FOR  SIMULAT- 
'G  HYDRAULIC  INTERCHANGE  OF  SUR- 
VCE  AND  GROUNDWATER, 


Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
K.  C.  Glover. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4319, 
1988.  90p,  6  fig,  4  tab,  16  ref. 

Descriptors:  *Surface-groundwater  relations, 
♦Model  studies,  'Computer  models,  'Groundwater 
movement,  Simulation  analysis,  Hydraulic  models, 
Streamflow  depletion,  Wyoming,  Computer  pro- 
grams. 

A  model  was  developed  to  be  useful  for  predicting 
changes  in  streamflow  as  a  result  of  groundwater 
pumping.  The  stream  aquifer  model  is  especially 
useful  for  simulating  streams  that  flow  intermittent- 
ly owing  to  leakage  to  the  aquifer  or  diversion  for 
irrigation  or  streams  that  become  perched  owing 
to  declining  hydraulic  head  in  the  aquifer.  The 
model  couples  the  equation  of  two-dimensional 
groundwater  flow  with  the  kinematic  equations  of 
one-dimensional  open-channel  flow.  Darcy's  law 
for  vertical  flow  through  a  semipermeable  stream- 
bed  is  used  to  couple  the  groundwater  flow  and 
streamflow  equations.  The  equations  of  flow  are 
approximated  numerically  by  the  finite-element 
method.  A  listing  of  the  Fortran  program  that 
solves  the  equations  of  flow,  and  a  description  of 
data-input  formats  are  given  in  the  report.  The 
program  can  simulate  a  variety  of  hydrologic  char- 
acteristics including  perched  streams,  streamflow 
diversions,  springs,  recharge  from  irrigated  acre- 
age, and  evapotranspiration  from  the  water  table 
and  phreatophytes.  Time-dependent  boundary  con- 
ditions can  be  simulated.  The  program  can  be 
modified  easily  to  simulate  unconfined  aquifers  and 
aquifers  with  variable  directions  of  anisotroov 
(USGS) 
W89-08426 


MODERN  HYDROLOGY, 

Louisiana  State  Univ.,  Baton  Rouge. 

R.  G.  Kazmann. 

The   National    Water   Well   Association,    Dublin, 

OH.  1988.  427p. 

Descriptors:  'Geohydrology,  'Hydrology,  *Hy- 
drological  regime,  Precipitation,  Evaporation,  Sur- 
face water,  Groundwater,  Water  resources  devel- 
opment, History. 

The  sections  on  the  four  principal  phases  of  the 
hydrologic  cycle  have  been  expanded  in  this  third 
edition  of  this  hydrology  textbook  to  include  the 
results  of  recent  research.  The  introduction  is  con- 
cerned with  definitions,  a  discussion  of  the  hydro- 
logic  cycle,  and  the  historical  development  of  the 
general  subject.  Chapters  individually  discuss:  pre- 
cipitation, evaporation,  surface  water,  groundwat- 
er, and  water  resources  development.  (Lantz-PTT) 
W89-08465 


INSTITUTE  OF  HYDROLOGY  DISTRIBUTED 
MODEL, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-08483 


CLASSIFICATION  OF  BOTTOM  COMPOSI- 
TION AND  BATHYMETRY  OF  SHALLOW 
WATERS  BY  PASSIVE  REMOTE  SENSING, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-08601 


RELATION  BETWEEN  GROUND-WATER 
AND  SURFACE  WATER  IN  THE  HILLSBOR- 
OUGH RIVER  BASIN,  WEST-CENTRAL  FLOR- 
IDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

R.  M.  Wolansky,  and  T.  H.  Thompson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigation    Report    87-4010, 
1987.  58p,  18  fig,  6  tab,  39  ref. 


Descriptors:  'Surface-groundwater  relations, 
'Geohydrology,  'Florida,  River  basins,  Rainfall, 
Evapotranspiration,  Groundwater  recharge, 
Aquifers,  Groundwater  depletion,  Groundwater 
movement,  Seepage,  Hillsborough  River,  River 
basins. 

The  relation  between  groundwater  and  surface 
water  in  the  Hillsborough  River  basin  was  defined 
through  the  use  of:  seismic-reflection  profiling 
along  selected  reaches  of  the  Hillsborough  River, 
and  evaluation  of  streamflow,  rainfall,  groundwat- 
er levels,  water  quality,  and  geologic  data.  Major 
municipal  well  fields  in  the  basin  are  Morris  Bridge 
and  Cypress  Creek  where  an  averages  of  15.3  and 
30.0  million  gal/day  (mgd),  respectively,  were 
pumped  in  1980.  Mean  annual  rainfall  for  the  study 
area  is  53.7  inches.  Average  rainfall  for  1980,  de- 
termined from  eight  rainfall  stations,  was  49.7 
inches.  Evapotranspiration,  corrected  for  the  5% 
of  the  basin  that  is  standing  water,  was  35.7  in/ 
year.  The  principal  geohydrologic  units  in  the 
basin  are  the  surficial  aquifer,  the  intermediate 
aquifer  and  confining  beds,  the  Upper  Floridan 
aquifer,  the  middle  confining  unit,  and  the  Lower 
Floridan  aquifer.  Total  pumpage  of  groundwater 
in  1980  was  98.18  mgd.  The  surficial  aquifer  and 
the  intermediate  aquifer  are  not  used  for  major 
groundwater  supply  in  the  basin.  Continuous 
marine  seismic-reflection  data  collected  along  se- 
lected reaches  of  the  Hillsborough  River  were 
interpreted  to  define  the  riverbed  profile,  the  thick- 
ness of  surficial  deposits,  and  the  top  of  persistent 
limestone.  Major  areas  of  groundwater  discharge 
near  the  Hillsborough  River  and  its  tributaries  are 
the  wetlands  adjacent  to  the  river  between  the 
Zephyrhills  gaging  stations  and  Fletcher  Avenue 
and  the  wetlands  adjacent  to  Cypress  Creek.  An 
estimated  20  mgd  seeps  upward  from  the  Upper 
Floridan  aquifer  within  those  wetland  areas.  The 
runoff/sq  mi  is  greater  at  the  Zephyrhills  station 
than  at  Morris  Bridge.  However,  results  of  ground- 
water flow  models  and  potentiometric-surface 
maps  indicate  that  groundwater  is  flowing  upward 
along  the  Hillsborough  River  between  the  Zephyr- 
hills gage  and  the  Morris  Bridge  gage.  This 
upward  leakage  is  lost  to  evapotranspiration.  An 
aquifer  test  conducted  in  1978  at  the  Morris  Bridge 
well  field  was  evaluated  by  using  an  anisotropic 
method.  Analytical  results  matched  observed 
water  levels  within  0. 1  ft.  Analysis  of  aquifer  test 
results  indicates  that  withdrawals  of  up  to  28  mgd 
would  have  a  negligible  effect  on  the  river  stage  or 
flow.  (Author's  abstract) 
W89-08627 


RECONNAISSANCE  OF  THE  GROUND- 
WATER, SURFACE  WATER  SYSTEM  IN  THE 
ZEKIAH  SWAMP  RUN  BASIN,  CHARLES  AND 
PRINCE  GEORGES  COUNTIES,  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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APPLICATION  OF  THE  PRECIPITATION- 
RUNOFF  MODELING  SYSTEM  TO  SMALL 
BASINS  IN  THE  PARACHUTE  CREEK  BASIN, 
COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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HYDROLOGIC  DATA  FROM  THE  JOHNSON 
BROOK  PHOSPHORUS  LOADING  STUDY, 
KENNEBEC  COUNTY,  MAINE,  MARCH  1980 
THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5G. 
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GEOHYDROLOGY  AND  MODEL  ANALYSIS 
OF  STREAM-AQUIFER  SYSTEM  ALONG  THE 
ARKANSAS  RIVER  IN  KEARNY  AND  FINNEY 
COUNTIES,  SOUTHWESTERN  KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 


Field  2— WATER  CYCLE 


t 


Z 


Group  2A — General 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08658 


POSSIBLE  CHANGES  IN  GROUND-WATER 
FLOW  TO  THE  PECOS  RIVER  CAUSED  BY 
SANTA  ROSA  LAKE,  GUADALUPE  COUNTY, 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-08670 


SURFACE-WATER  HYDROLOGY  OF  THE 
WESTERN  NEW  YORK  NUCLEAR  SERVICE 
CENTER,  CATTARAUGUS  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08678 


(WATER  RESOURCES  MAPS  OF  THE  REEL- 
FOOT  STATE  WILDLIFE  MANAGEMENT 
AREA,  REELFOOT  LAKE  AND  IMMEDIATE 
ENVIRONS). 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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ESTIMATION   OF  NATURAL  GROUNDWAT- 
ER RECHARGE. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08830 


RAINFALL-RUNOFF-RECHARGE  RELATION- 
SHIPS IN  THE  BASEMENT  ROCKS  OF  ZIM- 
BABWE, 

Hydrotechnica,  Shrewsbury  (England). 

For  primary  bibliographic  entry  see  Field  2F. 
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DESCRIPTION  OF  THE  PHYSICAL  ENVI- 
RONMENT AND  COAL-MINING  HISTORY  OF 
WEST-CENTRAL  INDIANA,  WITH  EMPHASIS 
ON  SIX  SMALL  WATERSHEDS, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

J.  D.  Martin,  C.  G.  Crawford,  R.  F.  Duwelius,  and 
D.  E.  Renn. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-212,  1987.  62p,  24  fig,  10  tab, 
40ref. 

Descriptors:  *Coal  mining,  'Environmental  ef- 
fects, 'Watersheds,  "Land  use,  *Coal  mine  effects, 
*Surface-groundwater  relations,  Indiana,  Geology, 
Soil  properties,  Soil  water,  Mine  drainage,  Stream- 
flow,  Aquifers,  Groundwater. 

Information  on  the  geology,  geomorphology,  soils, 
climate,  hydrology,  water  use,  land  use,  popula- 
tion, and  coal  mining  history  of  Clay,  Owen,  Sulli- 
van, and  Vigo  Counties  in  Indiana  is  summarized. 
Site-specific  information  is  given  on  the  morpholo- 
gy, geology,  soils,  land  use,  coal  mining  history, 
and  hydrologic  instrumentation  of  the  six  water- 
sheds which  are  each  less  than  3  sq  mi  in  area.  The 
Wabash,  White,  and  Eel  Rivers  are  the  major 
drainages  in  west-central  Indiana.  Average  annual 
precipitation  is  about  39.5  in/yr  and  average 
annual  runoff  is  about  13  in/yr.  The  most  produc- 
tive aquifers  are  confined  or  unconfined  outwash 
aquifers  located  along  the  major  rivers.  Bedrock 
aquifers  are  regionally  insignificant  but  are  the  sole 
source  of  groundwater  for  areas  that  lack  outwash, 
alluvium,  or  sand  and  gravel  lenses  in  till.  Indiana 
has  more  than  17  billion  short  tons  of  recoverable 
coal  reserves;  about  11%  can  be  mined  by  surface 
methods.  Almost  half  of  Indiana's  surface  reserves 
are  in  Clay,  Owen,  Sullivan,  and  Vigo  Counties. 
More  than  50,000  acres  in  west-central  Indiana 
have  been  disturbed  by  surface  coal  mining  from 
1941  through  1980.  Big  Slough  and  Hooker  Creek 
are  streams  ihat  drain  unmined,  agricultural  water- 


sheds. Row-crop  corn  and  soybeans  are  the  princi- 
pal crops.  Soils  are  moderately  well  drained  silt 
loams,  and  the  watersheds  well  developed  dendrit- 
ic drainage  systems.  Unnamed  tributaries  drain 
mined  and  reclaimed  watersheds.  Ridges  of  mine 
spoil  have  been  graded  to  a  gently  rolling  topogra- 
phy. Soils  are  well  drained  and  consist  of  6  to  12 
inches  of  silt-loam  topsoil  that  was  stockpiled  and 
then  replaced  over  shale  and  sandstone  fragments 
of  the  graded  mine  spoil.  Grasses  and  legumes 
form  the  vegetative  cover  in  each  watershed.  Pond 
Creek  and  an  unnamed  tributary  to  Big  Branch  are 
streams  that  drain  mined  and  unreclaimed  water- 
sheds. Soils  are  very  well  drained  shaly  silty  loams 
that  have  formed  on  steeply  sloping  banks.  Both 
watersheds  contain  numerous  impoundments  of 
water  and  have  enclosed  areas  that  do  not  contrib- 
ute surface  runoff  to  streamflow.  The  ridges  of 
mine  spoil  are  covered  with  pine  trees,  but  much 
of  the  soil  surface  is  devoid  of  vegetation.  (Lantz- 
PTT) 
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OPERATION  OF  HYDROLOGIC  DATA  COL- 
LECTION STATIONS  BY  THE  U.S.  GEOLOGI- 
CAL SURVEY  IN  1987, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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RECHARGE  OF  SHALLOW  AQUIFERS 
THROUGH  TWO  EPHEMERAL-STREAM 
CHANNELS  IN  NORTHEASTERN  WYOMING, 
1982-83, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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ANALYSIS  OF  SEDIMENT  PRODUCTION 
FROM  TWO  SMALL  SEMIARID  BASINS  IN 
WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  23. 
W89-09020 


HYDROLOGIC  AND  CLIMATOLOGIC  DATA 
FOR  THE  LEHIGH  AREA,  SOUTHEASTERN 
OKLAHOMA,  MAY  1977  TO  JANUARY  1982, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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HYDROLOGIC  DATA  FROM  NAVAL  OIL 
SHALE  RESERVES,  PARACHUTE  CREEK 
BASIN,  NORTHWESTERN  COLORADO,  1980- 
81, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
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HYDROLOGIC  DATA  FROM  NAVAL  OIL 
SHALE  RESERVES,  PARACHUTE  CREEK 
BASIN,  NORTHWESTERN  COLORADO,  1980- 
81, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

K.  C.  Galyean,  D.  B.  Adams,  and  D.  L.  Collins. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-858,  1985.  70p,  4  fig,  26  tab,  3 
ref. 

Descriptors:  'Hydrologic  data  collections,  'Hy- 
drologic data,  'Parachute  Creek,  'Colorado,  Sur- 
face water,  Sediments,  Water  quality,  Climatic 
data,  Air  temperature,  Humidity,  Wind,  Precipita- 
tion, Snow. 

Two  years  (water  yr  1980  and  1981)  of  data  col- 
lected by  the  U.S.  Geological  Survey  for  the  U.S. 
Department  of  Energy,  Naval  Petroleum  and  Oil 
Shale  Reserves,  in  the  Parachute  Creek  drainage 


basin  of  northwestern  Colorado  arc  tabulated. 
Data  were  obtained  from  five  surface  water  gages, 
two  automatic  sediment  samplers,  and  two  water 
quality  monitors.  Climate  data  include  maximum, 
minimum,  and  average  temperature  and  relative 
humidity,  average  wind  speed  and  wind  direction, 
and  total  daily  solar  radiation.  Daily  total  precipi- 
tation is  reported  for  three  stations,  and  snow- 
course  data  reported  for  one  site.  (Author's  ab- 
stract) 
W89-09076 


CLIMATIC    DATA    FOR    WILLIAMS    LAKE, 
HUBBARD  COUNTY,  MINNESOTA,  1982, 
Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 

D.  O.  Rosenberry,  A.  M.  Sturrock,  J.  L. 
Scarborough,  and  T.  C.  Winter. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-89,  1988.  43p,  6  tab,  6  ref. 

Descriptors:  'Climatic  data,  'Williams  Lake,  'Hy- 
drologic data  collections,  Minnesota,  Hydrology, 
Evaporation,  Water  temperature,  Air  temperature, 
Wind,  Precipitation,  Radiation. 

Research  on  the  hydrology  of  Williams  Lake, 
north-central  Minnesota  includes  study  of  evapora- 
tion. Those  climatic  data  needed  for  energy  budget 
and  mass  transfer  studies  are  presented,  including: 
water  surface  temperature,  dry-bulb  and  wet-bulb 
air  temperatures,  wind  speed,  precipitation,  and 
solar  and  atmospheric  radiation.  Some  calculated 
values  necessary  for  these  studies  are  also  present- 
ed, such  as  vapor  pressure  and  Bowen-ratio  values. 
Data  are  collected  at  raft  and  land  stations.  (See 
also  W87-09815)  (Author's  abstract) 
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WATER-RESOURCES  ACTIVITIES  IN  OHIO, 
1986. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-308,   1986.  2p,   1  fig,  1  ref. 

Descriptors:  'Water  resources  development, 
'Ohio,  Data  acquisition,  Hydrologic  data,  Infor- 
mation exchange,  Administration,  Intergovern- 
mental relations. 

The  Ohio  District  of  the  Water  Resources  Divi- 
sion, U.S.  Geological  Survey,  provides  information 
on  Ohio's  water  resources  for  the  overall  benefit  of 
the  State  and  the  Nation.  An  integral  part  of  the 
Survey's  mission  is  to  conduct  investigations  of  the 
Nation's  land,  mineral,  and  water  resources,  and  to 
publish  and  disseminate  the  information  needed  to 
understand,  to  plan  the  use  of,  and  to  manage  these 
resources.  The  activities  fall  into  eight  broad  cate- 
gories: collection  of  hydrologic  data;  water  re- 
sources investigations  and  assessments;  basic  and 
problem-oriented  hydrologic  and  water  related  re- 
search; acquisition  of  information  useful  in  predict- 
ing and  delineating  water  related  natural  hazards; 
coordination  of  the  activities  of  all  Federal  agen- 
cies in  the  acquisition  of  water  data,  and  operation 
of  water  information  centers;  dissemination  of  data 
and  the  results  of  investigations;  provision  of  scien- 
tific and  technical  assistance  in  hydrologic  studies; 
and  the  administration  of  the  State  Water  Re- 
sources Research  Institute  Program  and  the  Na- 
tional Water  Resources  Research  Grant  Program. 
(Lantz-PTT) 
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GEOLOGY,  WATER  MOVEMENT,  AND  SEDI- 
MENT CHARACTERISTICS  OF  THE  SPRING 
RIVER  UPSTREAM  FROM  LA  RUSSELL, 
SOUTHWESTERN  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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SUPPORTING  DATA  FOR  ENVIRONMENTAL 
TRENDS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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CLIMATOLOGICAL  DATA  FOR  THE  RICE- 
GROWING  AREAS  ALONG  THE  NORTH 
COAST  OF  PUERTO  RICO, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

A.  Roman-Mas,  and  B.  Green. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-53,  1987.  90p,  10  fig,  3  tab,  4 
ref. 

Descriptors:  'Climatic  data,  *Data  collections, 
•Agriculture,  *Climatology,  *Rice,  *Puerto  Rico, 
Cultivated  lands,  Data  acquisition,  Rainfall.  Tem- 
perature, Wind  velocity,  Evaporation,  Data  inter- 
pretation, Measuring  instruments. 

Rainfall,  temperature,  wind  velocity  and  pan  evap- 
oration data  were  collected  from  May  1983  to 
September  1985,  in  the  rice  growing  areas  of  Vega 
Baja,  Manati,  and  Arecibo  in  northern  Puerto 
Rico.  Daily  values  and  statistics  including  mean, 
standard  deviation,  extremes,  and  totals  for  each 
month  of  record  were  compiled.  Descriptions  of 
equipment  installation  and  operation,  data  process- 
ing, and  significance  of  climatological  data  for  rice 
cultivation  are  presented.  (Author's  abstract) 
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MEAN  ANNUAL  PRECIPITATION  MAP  FOR 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
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GROUNDWATER-QUALITY-MONITORING 
PROGRAM  IN  IOWA:  NITRATE  AND  PESTI- 
CIDES IN  SHALLOW  AQUIFERS, 

Geological    Survey,    Iowa   City,    IA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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\CID  SOIL  AND  ACID  RAIN:  THE  IMPACT 
ON  THE  ENVIRONMENT  OF  NITROGEN 
4ND  SULPHUR  CYCLING, 

Sydney  Univ.  (Australia). 

For  primary  bibliographic  entry  see  Field  5C 
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:OMPOSITE,   MESO-GAMMA   SCALE  DIAG- 
NOSTIC MODELING, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
=or  primary  bibliographic  entry  see  Field  5B 
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'ISHERIES-OCEANOGRAPHY  COORDINAT- 
ED INVESTIGATIONS  (FOCI)  SURFACE  ME- 
rEOROLOGICAL  OBSERVATIONS  AT 
:HERM  ISLAND  AND  UGAIUSHAK  ISLAND- 
7SCAL  YEAR  1986, 

National  Oceanic  and  Atmospheric  Administra- 
ton,  Seattle,  WA.  Pacific  Marine  Environmental 
_ab. 

!.  A.  Macldin. 

Vvailable  from  the  National  Technical  Information 
•ervice,  Springfield,  VA  22161.  NO  A  A  Data 
Upon  ERL  PMEL-21,  January  1988.  15p,  3  fig,  1 
ab,  2  ref. 

descriptors:  'Fisheries,  "Oceanography,  'Meteor- 
ilogy,  »Data  collections,  'Alaska,  *Cherni  Island 
llgaiushak  Island,  Winds,  Barometric  pressure, 
remperature,  Fish  populations,  Weather. 

[he  data  were  collected  in  partial  support  of  the 
•ishenes-Oceanography     Coordinated     Investiga- 


tions (FOCI)  to  understand  better  the  physical  and 
biological  causes  of  variations  in  abundance  of  fish 
and  shellfish  populations  with  an  emphasis  on  re- 
cruitment and  year-class  phenomena.  The  long- 
range  objective  is  to  improve  prediction  of 
changes  in  abundance  before  recruitment  to  the 
fishable  populations.  The  major  field  sampling  ac- 
tivities, including  remote  weather  station  oper- 
ations, conducted  by  FOCI  during  fiscal  year  1986 
(1  October  1985  through  30  September  1986)  are 
summarized.  This  report  presents  times  series  of 
wind,  temperature,  and  pressure  collected  at  two 
sites  in  the  FOCI  research  area-Cherni  Island  and 
Ugaiushak  Island,  Alaska.  (Lantz-PTT) 
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ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  5:  EFFECTS  OF  ACID  DEPOSITION 
ON  SOILS  IN  ALBERTA, 

Acid  Deposition  Research  Program,  Calgary  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  5C. 
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CORRELATION  PROPERTIES  OF  RAINFALL 
RATES  IN  U.K., 

Bradford  Univ.  (England).  Postgraduate  School  of 
Electrical  and  Electronic  Engineering. 
H.  Fukuchi. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-145636, 
price  codes:  E04  in  paper  copy,  E04  in  microfiche. 
Report  No.  398,  August  1987.  19p,  2  fig,  1  tab,  10 
ref. 

Descriptors:  'Statistics,  'Correlation  analysis, 
'Rainfall  rate,  'United  Kingdom,  Data  interpreta- 
tion, Spatial  distribution,  Seasonal  variation,  Statis- 
tical analysis,  Mathematical  analysis,  Probability 
distribution. 

Rainfall  rate  data  acquired  from  the  UK  Meteoro- 
logical Office  were  analyzed  to  obtain  spatial  cor- 
relation properties  of  rainfall  rates  at  23  locations 
in  UK.  The  correlation  coefficients  of  rainfall  rates 
between  locations  are  derived,  and  dependencies  of 
separation  distance,  season  and  integration  time  on 
the  coefficients  are  clarified.  Conditional  correla- 
tion coefficients  obtained  from  rainfall  rate  data 
only  larger  than  1  mm/h  at  both  locations  simulta- 
neously were  obtained  and  related  to  the  non- 
conditional  coefficients.  Joint  probability  distribu- 
tion of  rainfall  rates  at  two  locations  are  approxi- 
mated by  a  bivariate  log-normal  distribution  func- 
tion, in  which  a  modified  correlation  coefficient  is 
used.  (Author's  abstract) 
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STATISTICAL  STABILITY  OF  CUMULATIVE 
DISTRIBUTIONS  OF  RAINFALL  RATE  IN 
THE  U.K., 

Bradford  Univ.  (England).  Postgraduate  School  of 
Electrical  and  Electronic  Engineering. 
H.  Fukuchi,  and  P.  A.  Watson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-145875. 
Price  codes:  E03  in  paper  copy,  A01  in  microfiche. 
Report  No.  REPT-400,  October  1987.  17p,  8  fig,  3 
ref. 

Descriptors:  'Stability  analysis,  'Rainfall,  'Statisti- 
cal analysis,  Rainfall  rate,  Rainfall  distribution, 
Seasonal  variation,  Great  Britain,  Statistical  stud- 
ies, Probability  distribution,  Prediction. 

By  using  the  rainfall  rate  data  measured  at  10 
typical  locations  which  have  nearly  the  same  long- 
term  cumulative  distributions  of  rainfall  rate,  distri- 
butions of  yearly  and  worst-month  cumulative  time 
percentages  at  several  rainfall  rate  threshold  levels 
are  derived.  The  distributions  of  the  yearly  and  the 
worst-month  time  percentages  are  approximated 
by  the  Gamma  distribution  and  log-normal  distri- 
bution, respectively.  It  is  found  that  the  parameters 
used  in  these  distributions  depend  on  the  rainfall 
rate  threshold  level.  By  using  this  empirical  result, 
a  concept  of  a  prediction  risk  is  introduced.  The 
dependence  of  the  cumulative  distribution  on  the 
risk  is  discussed.  (Author's  abstract) 
W89-08522 


Precipitation — Group  2B 

CHEMICAL  QUALITY  OF  PRECIPITATION 
AT  GREENVILLE,  MAINE, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

J.  A.  Smath,  and  T.  L.  Potter. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    86-4037,    1987 
54p,  15  fig,  14  tab,  31  ref. 

Descriptors:  'Water  quality,  'Chemistry  of  pre- 
cipitation, 'Maine,  'Water  pollution  sources, 
'Water  analysis,  'Acid  rain,  'Precipitation,  'Or- 
ganic compounds,  'Trace  metals,  'Pollutant  identi- 
fication, Cadmium,  Chromium,  Copper,  Lead, 
Mercury,  Zinc,  Nickel,  Pesticides,  Polychlorinated 
biphenyls,  Sulfates,  Nitrates. 

Weekly  composite  precipitation  samples  were  col- 
lected at  a  rural  site  located  in  Greenville,  Maine 
for  analysis  of  trace  metals  and  organic  com- 
pounds. Samples  collected  during  February  1982, 
through  May  1984,  were  analyzed  for  cadmium,' 
chromium,  copper,  lead,  mercury,  nickel,  and  zinc 
and  during  February  1982,  through  March  1983, 
for  chlorinated  hydrocarbon  pesticides,  pthalate 
ester  plasticizers,  and  polychlorinated  biphenyls. 
Deposition  rates  were  computed.  Data  reported  by 
the  NADP  (National  Atmospheric  Deposition 
Program)  was  used  to  evaluate  the  general  chemi- 
cal quality  of  the  precipitation.  The  precipitation 
had  relatively  high  concentrations  of  hydrogen 
ions,  sulfate,  and  nitrate,  compared  to  other  con- 
stituents. Of  the  trace  metals  included  for  analysis, 
only  copper,  lead,  and  zinc  were  consistently  de- 
tected. Lead  concentrations  exceeded  the  U.S. 
EPA  recommended  limit  for  domestic  water 
supply  in  three  samples.  High  deposition  rates  for 
some  of  the  metals  were  episodic.  Alpha-hexach- 
lorocyclohexane  was  the  only  organic  compound 
that  was  consistently  detected  (maximum  120  nan- 
ograms/L).  None  of  the  other  organic  compounds 
were  detected  in  any  of  the  samples.  (Author's 
abstract) 
W89-08787 


METHODS  FOR  ESTIMATION  OF  NATURAL 
GROUNDWATER  RECHARGE  DIRECTLY 
FROM  PRECIPITATION-COMPARATIVE 

STUDIES  IN  SANDY  TILL, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 

tionen  foer  Kulturteknik. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08845 


MORE   FREQUENT   FLOODING   IN   LOUISI- 
ANA: CLIMATIC  VARIABILITY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ography and  Anthropology. 
For  primary  bibliographic  entry  see  Field  2E. 

W89-08867 


RAINFALL-RUNOFF  MODEL  FOR  AGRICUL- 
TURAL DRAINAGE  IN  THE  EXPERIMENTAL 
STATION  OF  THE  THREE-RIVER  PLAIN  IN 
HEILONGJIANG  PROVINCE, 

Water  Conservancy  Research  Inst,  of  Heilongjiang 

Province,  Harbin  (China). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08871 


STATISTICAL  METHODS  OF  DETERMINING 
TYPICAL  WINTER  AND  SUMMER  HYDRO- 
GRAPHS  FOR  UNGAUGED  WATERSHEDS, 

Agricultural  Univ.  of  Warsaw  (Poland).  Dept.  of 

Land  Reclamation. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08873 


RESPONSE     CHARACTERISTICS     OF     TWO 
TROPICAL  RIVER  BASINS, 

Utsunomiya  Univ.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
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Group  2B — Precipitation 

FLOOD  OF  APRIL  5-7,  1984,  IN  NORTHEAST- 
ERN NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09134 


CLIMATIC    DATA    FOR    WILLIAMS    LAKE, 
HUBBARD  COUNTY,  MINNESOTA,  1982, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-09201 


CLIMATOLOGICAL  DATA  FOR  THE  RICE- 
GROWING  AREAS  ALONG  THE  NORTH 
COAST  OF  PUERTO  RICO, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-09228 


FLOODS  OF  MAY  17-18,  1985  AND  OCTOBER 
6-7, 1985  IN  PUERTO  RICO, 

Geological    Survey,    San   Juan,    PR.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09242 


PATTERNS  OF  ACID  DEPOSITION  VARIA- 
BILITY IN  THE  EASTERN  UNITED  STATES, 
1981-84, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09262 


2C.  Snow,  Ice,  and  Frost 


FLOODS  OF  MARCH  1982,  FORT  WAYNE,  IN- 
DIANA, 

Geological  Survey,  Indianapolis,   IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08868 


HYDROLOGIC  HAZARDS  ALONG  SQUAW 
CREEK  FROM  A  HYPOTHETICAL  FAILURE 
OF  THE  GLACIAL  MORAINE  IMPOUNDING 
CARVER  LAKE  NEAR  SISTERS,  OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08986 


SHORT-TERM  VELOCITY  MEASUREMENTS 
AT  COLUMBIA  GLACIER,  ALASKA:  AUGUST- 
SEPTEMBER  1984, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

B.  H.  Vaughn,  C.  F.  Raymond,  L.  A.  Rasmussen, 
D.  S.  Miller,  and  C.  A.  Michaelson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-487,  1985.  29p,  7  fig,  2  tab,  12 
ref,  2  append. 

Descriptors:  *Columbia  Glacier,  'Alaska,  'Gla- 
ciers, 'Velocity,  Surveys,  Ice,  Glaciology,  Glacier 
surges,  Icebergs. 

Ice  velocity  data  are  presented  for  the  lower  reach 
of  Columbia  Glacier,  Alaska.  The  data  span  a  29 
day  period  and  contain  1,072  angle  sightings  from 
two  survey  stations  to  22  markers  placed  on  the  ice 
surface,  and  1,621  laser  measurements  of  the  dis- 
tance to  one  of  those  markers  (number  11)  from 
another  station.  These  short-interval  observations 
were  made  to  investigate  the  dynamics  of  the 
glacier  and  to  provide  input  to  models  for  estima- 
tion of  future  retreat  and  iceberg  discharge.  The 
mean  ice  velocity  (at  marker  number  11)  was  ap- 
proximately 9  m/day  and  ranged  from  8  to  <  15 
m/day.  The  data  set  includes  a  well  defined  2-day, 
50%  velocity  increase  and  a  clear  pattern  of  veloc- 
ity fluctuations  of  about  5%  with  approximately 
diurnal  and  semiurnal  periods.  (Author's  abstract) 
W 89-09096 


VELOCITY  AND  SURFACE  ALTITUDE  OF 
THE  LOWER  PART  OF  HUBBARD  GLACIER, 
ALASKA,  AUGUST  1978, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

R.  M.  Krimmel,  and  W.  G.  Sikonia. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-549,  1986.  13p,  4  fig,  6  tab,  3 
ref. 

Descriptors:  'Glaciers,  'Geomorphology,  'Glaci- 
ology, 'Hubbard  Glacier,  'Alaska,  Glacial  surges, 
Aerial  photography. 

The  terminus  position  and  locations  of  numerous 
points  on  the  lower  part  of  Hubbard  Glacier  were 
determined  from  1:58,000  scale  vertical  aerial  pho- 
tographs taken  July  30,  1978  and  August  23,  1978. 
The  same  surface  features  were  located  on  each  set 
of  photography,  allowing  displacement  during  the 
time  interval  to  be  measured.  Velocity  of  the  lower 
glacier  for  the  24-day  interval  was  about  7  m/day. 
The  terminus  receded  45  m  between  the  two  dates. 
(Author's  abstract) 
W89-09112 


COLUMBIA  GLACIER,  ALASKA:  PHOTO- 
GRAMMETRY  DATA  SET:  1981-82  AND  1984- 
85, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
R.  M.  Krimmel. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-219,  1987.  104p,  10  fig,  7  tab, 
6  ref. 

Descriptors:  'Columbia  Glacier,  'Photogramme- 
try,  'Data  collections,  'Aerial  photography,  'Gla- 
ciology, Remote  sensing,  Glaciation,  Ice. 

Photogrammetric  processing  of  12  sets  of  vertical 
aerial  photography  of  the  Columbia  Glacier, 
Alaska,  has  measured  the  altitude  and  velocity 
fields  of  the  lowest  14,000  m  of  the  glacier  during 
the  periods  of  September  1981  to  October  1982  and 
October  1984  to  September  1985.  The  data  set 
consists  of  the  location  of  3,604  points  on  the 
glacier,  1,161  points  along  the  glacier  terminus, 
and  1,116  points  along  the  top  of  the  terminus  ice 
cliff.  During  the  1981  to  1985  period  the  terminus 
of  the  glacier  receded  1,350  m,  the  ice  near  the 
terminus  thinned  at  a  rate  of  18  m/year,  and  ice 
velocity  near  the  terminus  tripled,  reaching  as 
much  as  6,000  m/year.  (Author's  abstract) 
W89-O8990 


COLUMBIA  GLACIER  IN  1986:  800  METER 
RETREAT, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
R.  M.  Krimmel. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-207,  1987.  7p,  2  fig,  11  ref. 

Descriptors:  'Glacier  balance,  'Columbia  Glacier, 
'Glaciers,  Alaska,  Ablation,  Icebergs. 

Columbia  Glacier,  in  Prince  William  Sound, 
Alaska,  continued  its  rapid  retreat  in  1986,  with  a 
retreat  of  800  m.  Average  velocity  of  the  lower 
portion  of  the  glacier,  10  September  1986  to  26 
January  1987,  was  three  km/yr,  or  about  one-half 
of  the  velocity  during  similar  periods  for  the  previ- 
ous three  years.  This  reduced  velocity  is  a  new 
development  in  the  progression  of  the  retreat,  and 
if  the  calving  rate  follows  the  pattern  of  previous 
years,  will  result  in  continued  retreat.  (Author's 
abstract) 
W 89-09244 

2D.  Evaporation  and  Transpiration 

ESTIMATES  OF  CONSUMPTIVE  USE  AND 
GROUNDWATER     RETURN     FLOW     USING 


WATER  BUDGETS  IN  PARKER  VALLEY,  ARI- 
ZONA, AND  CALIFORNIA,  1981-84, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field  6D. 
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APPLICATION  OF  MULTISPECTRAL  SCAN- 
NING REMOTE  SENSING  IN  AGRICULTUR- 
AL  WATER  MANAGEMENT  PROBLEMS, 

Institute   for   Land   and   Water   Management   Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-08575 


POTENTIAL  OF  NUMERICAL  AGRONOMIC 
SIMULATION  MODELS, 

Centre  for  World  Food  Studies,  Wageningen-Am- 

sterdam,  The  Netherlands. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08606 


EVAPORATION  IN  ARID  AND  SEMI-ARID 
REGIONS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Physics  and  Meteorology. 

H.  A.  R.  de  Bruin. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

D.  Reidel  Publishing  Company,  Boston.  1988.  p 

73-88,  4  fig,  34  ref,  append. 

Descriptors:  'Evaporation,  'Evapotranspiration, 
'Semiarid  climates,  'Satellite  technology,  Arid  cli- 
mates, Vegetation  effects,  Temperate  zone,  Advec- 
tion,  Infrared  imagery,  Remote  sensing,  Mathemat- 
ical models. 

Meteorological  aspects  of  evaporation  in  arid  and 
semi-arid  regions  are  discussed  and  compared  with 
those  of  temperate  climates.  The  Penman-Monteith 
equation  describes  most  aspects  of  evaporation  of 
temperate  crops.  However,  since  semi-arid  regions 
are  seldom  covered  completely  by  vegetation,  the 
Penman-Monteith  equation  cannot  be  applied  in 
these  areas.  Remote  sensing  technology  has  been 
successfully  applied  on  a  regional  scale  in  semi-arid 
regions.  Temperate  and  semi-arid  regions  differ  in 
evaporation,  precipitation  and  vegetation  cover. 
An  eddy-  correlation  technique  for  the  determina- 
tion of  total  evaporation  has  been  used  in  Niger. 
The  physical  processes  related  to  soil  evaporation 
and  soil  heat  flux  appear  to  be  very  complicated 
and  are  not  yet  fully  understood.  Menenti  (1984) 
studied  the  evaporation  in  desert  areas  called 
playas,  where  groundwater  reaches  the  surface, 
and  presented  a  modification  of  the  Penman-Mon- 
teith equation,  introducing  a  resistance  for  water 
vapor  transport  for  the  soil  layer  between  the 
surface  and  the  water  table.  More  research  is  re- 
quired on  evaporation  from  bare  soils,  an  impor- 
tant process  in  semi-arid  and  arid  zones.  Some 
micrometeoiological  aspects  affecting  evaporation 
in  semi-arid  regions  are:  roughness  length  and 
zero-plane  displacement,  stability  effects,  net  radi- 
ation, and  advection.  Difficulties  in  direct  measure- 
ments in  semi-arid  regions  may  be  overcome  by 
use  of  the  Bowen  ratio  method,  and  the  eddy- 
correlation  method.  Soil  moisture  measurements 
can  be  made  by  passive  radiometry  or  active 
RADAR  microwave  techniques.  Because  in  semi- 
arid  regions  precipitation  determines  evaporation 
to  a  great  extent,  the  infrared  imagery  methods  of 
rainfall  rate  may  be  useful  in  estimates  of  evapora- 
tion. (See  also  W89-08830)  (Geiger-PTT) 
W89-08835 

EVAPOTRANSPIRATION  ESTIMATES  USING 
REMOTE-SENSING  DATA,  PARKER  AND 
PALO  VERDE  VALLEYS,  ARIZONA  AND 
CALIFORNIA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

L.  H.  Raymond,  and  K.  V.  Rezin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-67,  1986.  33p,  6  fig,  7  tab,  16 
ref. 


WATER  CYCLE— Field  2 


Descriptors:  *Evapotranspiration,  *Remote  sens- 
ing, 'Data  interpretation,  *California,  'Satellite 
technology,  'Phreatophytes,  'Arizona,  *Water 
use.  Data  acquisition.  Crops,  Aerial  photography, 
Landsat. 

In  1981  the  U.S.  Geological  Survey  established  an 
experimental  project  to  assess  the  possible  and 
practical  use  of  remote  sensing  data  to  estimate 
evapotranspiration  as  an  approximation  of  con- 
sumptive use  in  the  lower  Colorado  River  flood 
plain.  The  project  area  was  in  Parker  Valley,  Ari- 
zona. The  approach  selected  was  to  measure  the 
areas  covered  by  each  type  of  vegetation  using 
remote  sensing  data  in  various  types  of  analyses 
and  to  multiply  each  area  by  a  predetermined 
water  use  rate.  Two  calibration  and  six  remote 
sensing  methods  of  classifying  crop  types  were 
compared  for  cost,  accuracy,  consistency,  and 
labor  requirements.  Included  were  one  method 
each  for  field  reconnaissance  using  1982  data,  low 
altitude  ( <  than  5,000  ft)  aerial  photography  using 
1982  data,  and  visual  photointerpretation  of  Land- 
sat  satellite  images  using  1981  and  1982  data;  two 
methods  for  medium-altitude  (15,000-18,000  ft) 
aerial  photography  using  1982  data;  and  three 
methods  for  digital  Landsat  satellite  images  using 
1981  data.  A  test  of  the  most  promising  digital 
processing  method,  which  used  three  image  dates, 
was  made  in  part  of  Palo  Verde  Valley,  California, 
where  1981  crop  data  were  more  complete  than  in 
Parker  Valley.  Of  the  eight  methods  studied,  the 
three-date  digital  processing  method  was  the  most 
consistent  and  least  labor-intensive;  visual  photoin- 
terpretation of  Landsat  images  was  the  least  expen- 
sive. Evapotranspiration  estimates  from  crop  clas- 
sifications by  all  methods  differed  by  a  maximum 
of  6%.  Total  evapotranspiration  calculated  from 
crop  data  and  phreatophyte  maps  in  1981  ranged 
from  12%  lower  in  Palo  Verde  Valley  to  17% 
lower  in  Parker  Valley  than  consumptive  use  cal- 
culated by  water  budgets.  The  difference  was 
greater  in  Parker  Valley  because  the  winter  crop 
data  were  not  included.  (Author's  abstract) 
W89-09110 


ESTIMATES  OF  EVAPOTRANSPIRATION  IN 
ALKALINE  SCRUB  AND  MEADOW  COMMU- 
NITIES OF  OWENS  VALLEY,  CALIFORNIA, 
USING  THE  BOWEN-RATIO,  EDDY-CORRE- 
LATION, AND  PENMAN-COMBINATION 
METHODS, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
L.  F.  W.  Duell. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-92,  1988.  78p,  26  fig,  7  tab,  56 
ref,  append. 

Descriptors:  'Evapotranspiration,  'Mathematical 
studies,  'California,  'Phreatophytes,  Hydrologic 
budget.  Diffusion,  Regression  analysis,  Semiarid 
lands. 

In  Owens  Valley,  evapotranspiration  (ET)  is  one 
of  the  largest  components  of  outflow  in  the  hydro- 
logic  budget  and  the  least  understood.  ET  esti- 
mates for  December  1983  through  October  1985 
were  made  for  seven  representative  locations  se- 
lected on  the  basis  of  geohydrology  and  the  char- 
acteristics of  phreatophytic  alkaline  scrub  and 
meadow  communities.  The  Bowen-ratio,  eddy-cor- 
relation, and  Penman-combination  methods  were 
used  to  estimate  ET.  The  results  of  the  analyses 
appear  satisfactory  when  compared  to  other  esti- 
mates of  ET.  Results  by  the  eddy-correlation 
method  are  for  a  direct  and  a  residual  latent-heat 
flux  that  is  based  on  sensible-heat  flux  and  energy 
budget  measurements.  Penman-combination  poten- 
tial ET  estimates  were  determined  to  be  unusable 
because  they  overestimated  actual  ET.  Modifica- 
tion in  the  psychrometer  constant  of  this  method  to 
account  for  differences  between  heat-diffusion  re- 
sistance and  vapor-diffusion  resistance  permitted 
actual  ET  to  be  estimated.  The  methods  may  be 
used  for  studies  in  similar  semiarid  and  arid  range- 
land  areas  in  the  Western  United  States.  Meteoro- 
logical data  for  three  field  sites  are  included  in  the 
appendix.  Simple  linear  regression  analysis  indi- 
cates that  ET  estimates  are  correlated  to  air  tem- 
perature, vapor-density  deficit,  and  net  radiation. 


Estimates  of  annual  ET  range  from  300  mm  at  a 
low-density  scrub  site  to  1,100  mm  at  a  high- 
density  meadow  site.  The  monthly  percentage  of 
annual  ET  was  determined  to  be  similar  for  all  sites 
studied.  (Author's  abstract) 
W 89-09202 


2E.  Streamflow  and  Runoff 


STREAMFLOWS  IN  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
H.  W.  Lowham. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4045, 
1988.  78p,  19  fig,  7  tab,  27. 

Descriptors:  'Water  resources  data,  'Hydrologic 
data,  'Data  collections,  'Streamflow,  'Wyoming, 
Stream  gages,  Design  floods,  Flood  peak,  Flood 
frequency,  Rainfall,  Runoff. 

A  description  of  the  occurrence  and  availability  of 
surface  waters  in  Wyoming  is  presented  along  with 
explanations  of  both  streamflow-data  collection 
and  methods  for  estimating  streamflow  characteris- 
tics at  gaged  and  ungaged  sites.  Mountain  ranges 
separate  the  major  drainage  basins  and  have  a 
significant  effect  on  the  quantity  of  precipitation 
and  the  volume  of  runoff  that  occurs  in  Wyoming. 
Perennial  streams  that  originate  in  the  mountains 
provide  the  most  dependable  source  of  runoff; 
streams  that  originate  in  the  plains  and  deserts 
generally  are  intermittent  or  ephemeral  and  have 
extended  periods  of  no  flow.  Streamflow  data  for 
several  hundred  gaged  sites  in  the  State  are  avail- 
able for  engineering  and  management  purposes. 
When  gaged  data  are  not  available,  methods  for 
estimating  streamflow  characteristics  are  needed. 
Methods  presented  in  this  report  for  estimating 
streamflow  characteristics  have  been  improved 
over  previous  methods  through  the  use  of  refined 
analytical  techniques  and  an  updated  data  base. 
Peak-flow  characteristics  and  mean  annual  runoff 
at  ungaged  sites  can  be  estimated  by  using  regres- 
sion equations,  with  either  basin  characteristics  or 
channel  width  being  independent  variables.  Log- 
linear  regression  equations  are  used  for  estimating 
streamflow  characteristics  in  the  mountains; 
whereas,  curvilinear  equations  of  double-exponen- 
tial form  were  determined  to  be  more  appropriate 
than  log-linear  relations  for  depicting  peak  flows  in 
the  plains  and  deserts.  (USGS) 
W89-08353 


USER'S  GUIDE  FOR  RIV2  -  A  PACKAGE  FOR 
ROUTING  AND  ACCOUNTING  OF  RIVER 
DISCHARGE  FOR  A  MODULAR,  THREE-DI- 
MENSIONAL, FINITE-DIFFERENCE, 
GROUNDWATER  FLOW  MODEL, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
R.  S.  Miller. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-345,  December  1988.  33p,  4 
ref. 

Descriptors:  'Groundwater  movement,  'Comput- 
er programs,  'Routing,  'Model  studies,  'Surface- 
groundwater  relations,  Streamflow.  Flow  models. 

RIV2  is  a  package  for  the  U.S.  Geological  Sur- 
vey's modular,  three-dimensional,  finite-difference, 
groundwater  flow  model  developed  by  M.  G. 
McDonald  and  A.  W.  Harbaugh  that  simulates 
river-discharge  routing.  RIV2  replaces  RIVI,  the 
original  river  package  used  in  the  model.  RIV2 
preserves  the  basic  logic  of  RIVI,  but  better  repre- 
sents river-discharge  routing.  The  main  features  of 
RIV2  are  (1)  The  river  system  is  divided  into 
reaches  and  simulated  river  discharge  is  routed 
from  one  node  to  the  next.  (2)  Inflow  (river  dis- 
charge) entering  the  upstream  end  of  a  reach  can 
be  specified.  (3)  More  than  one  river  can  be  repre- 
sented at  one  node  and  rivers  can  cross,  as  when 
representing  a  siphon.  (4)  The  quantity  of  leakage 
to  or  from  the  aquifer  at  a  given  node  is  propor- 
tional  to  the   hydraulic-head   difference  between 
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that  specified  for  the  river  and  that  calculated  for 
the  aquifer.  Also,  the  quantity  of  leakage  to  the 
aquifer  at  any  node  can  be  limited  by  the  user  and, 
within  this  limit,  the  maximum  leakage  to  the  aqui- 
fer is  the  discharge  available  in  the  river.  This 
feature  allows  for  the  simulation  of  intermittent 
rivers  and  drains  that  have  no  discharge  routed  to 
their  upstream  reaches.  (5)  An  accounting  of  river 
discharge  is  maintained.  Neither  stage-discharge 
relations  nor  storage  in  the  river  or  river  banks  is 
simulated.  (USGS) 
W89-08354 


SIMULATION  OF  QUANTITY  AND  QUALITY 
OF  STORM  RUNOFF  FOR  URBAN  CATCH- 
MENTS IN  FRESNO,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08359 


INDEX  OF  SURFACE  WATER  STATIONS  IN 
TEXAS,  JANUARY  1988, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08384 


EXTENSION  OF  STREAMFLOW  AND  DIS- 
SOLVED-SOLIDS  RECORDS  AT  SELECTED 
SITES  IN  THE  COLORADO  RIVER  BASIN, 
ARIZONA,  CALIFORNIA,  COLORADO, 
NEVADA,  NEW  MEXICO,  UTAH,  AND  WYO- 
MING, 1940-85, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

D.  K.  Mueller,  and  T.  D.  Liebermann. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4203, 
July  1988.  74p,  19  fig,  18  tab,  10  ref.  USGS  project 
C0181. 

Descriptors:  'Streamflow,  'Dissolved  solids,  'Sta- 
tistical methods,  'Hydrologic  data,  'Streamflow 
forecasting,  'Colorado  River,  Western  U.S,  Sur- 
face-water data. 

Monthly  streamflow  and  dissolved-solids  concen- 
tration were  estimated  for  periods  prior  to  the 
initiation  of  data  collection  at  selected  sites  in  the 
Colorado  River  basin.  Techniques  used  for  this 
record  extension  included  simple  and  weighted 
least-squares  regression.  Streamflow  records  were 
extended  at  5  sites  and  dissolved-solids  records 
were  extended  at  13  sites.  Records  were  extended 
back  through  1941  to  provide  a  completely  con- 
current data  set  for  all  sites.  Standard  errors  were  5 
to  74%  for  monthly  streamflow  and  3  to  27%  for 
monthly,  flow-weighted  dissolved-solids  concen- 
tration. The  extended  records  at  all  sites  were 
consistent  with  records  from  the  historical  period. 
(USGS) 
W89-08398 


IMPACTS  OF  IRRIGATION  ON  INSTREAM 
FLOW  QUANTITY:  PART  I.  WISFOM,  THE 
WELL  IMPACT  ON  STREAM  FLOW  MODEL, 
AND  PART  II.  AN  ANALYTICAL  MODEL  DE- 
TERMINATION OF  VOLUME  AND  RATE  OF 
STREAM  DEPLETION  BY  INTERMITTENTLY 
PUMPING  WELLS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 
Engineering. 

R.  B.  Wallace,  H.  Soeryantono,  Y.  Darama,  and 
M.  D.  Annable. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-155634/ 
AS,  price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Institute  of  Water  Research,  E. 
Lansing,  Technical  Report  No.  G 1429-05,  April 
1988.  93p,  26  fig,  4  tab,  5  ref.  USGS  contract  14- 
08-0001-G1429.  USGS  project  G1429-05. 

Descriptors:  'Model  studies,  'Computer  models, 
'WISFOM,  'Instream  flow,  'Consumptive  use, 
'Well   pumping,    'Surface-groundwater   relations, 
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Planning,     Algorithm,     Groundwater,     Michigan, 
Great  Lakes,  Irrigation,  Instream  water  use. 

Well  pumping  for  irrigation  and  other  long  term 
groundwater  use  removes  water  from  groundwater 
storage  and  alters  the  water  flux  across  aquifer 
boundaries.  WISFOM  is  a  computer  model  which 
approximates  the  influence  of  groundwater  pump- 
ing on  stream  flow  based  on  Jenkin's  (1968)  equa- 
tion. The  simplifications  that  have  been  incorporat- 
ed into  the  computer's  algorithm  are:  (1)  WISFOM 
introduced  the  impact  of  pumping  at  a  point  on  the 
river  path  rather  than  representing  it  as  spatially 
distributed  along  a  reach  on  the  river;  and  (2) 
There  are  no  time  delays  on  the  stream  system. 
Once  a  digitized  map  of  the  watershed  that  in- 
cludes the  stream  path  is  available,  WISFOM  can 
be  used  interactively  to  integrate  the  watershed 
characteristic  with  the  pumping  network  that  may 
consist  of  up  to  100  well  points.  The  computation 
included  depletion  rate  and  volume  for  each  pump, 
reduction  in  flow  rate  and  volume  for  the  points  in 
the  river.  Hydrologic  information  is  needed  to 
clarify  the  significance  of  increased  use  of  irriga- 
tion in  Michigan  and  the  Great  Lake  area.  This 
information  will  help  establish  a  mechanism  for 
managing  the  development  of  consumptive  water 
use  to  allow  optimal  use  of  water  for  irrigation 
while  minimizing  reduction  of  summer  baseflows 
that  are  critical  to  instream  water  uses  (biological, 
recreation,  waste  disposal).  The  primary  objective 
is  the  development  and  application  of  an  impact 
assessment  model  that  can  be  used  to  evaluate  the 
reduction  in  baseflow  that  accompanies  increased 
use  of  supplemental  irrigation.  (USGS) 
W89-08402 


EVALUATION  OF  THE  FLOOD  HYDROLOGY 
IN  THE  COLORADO  FRONT  RANGE  USING 
PRECIPITATION,  STREAMFLOW,  AND  PA- 
LEOFLOOD  DATA  FOR  THE  BIG  THOMP- 
SON RIVER  BASIN, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

R.  D.  Jarrett,  and  J.  E.  Costa. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations  Report   87-4117, 
1988.  37p,  9  fig,  7  tab,  40  ref. 

Descriptors:  *Floods,  *Flood  frequency,  'Paleo- 
hydrology,  *Probable  maximum  precipitation, 
•Probable  maximum  flood,  *  Rainfall-runoff  rela- 
tionships, Design  floods,  Flood  plain  management, 
Dams,  Discharge  frequency,  Geomorphology. 

A  multidisciplinary  study  of  precipitation  and 
streamflow  data  and  paleohydrologic  studies  of 
channel  features  was  made  to  analyze  the  flood 
hydrology  of  foothill  and  mountain  streams  in  the 
Front  Range  of  Colorado,  with  emphasis  on  the 
Big  Thompson  River  basin,  because  conventional 
hydrologic  analyses  do  not  adequately  characterize 
the  flood  hydrology.  In  the  foothills  of  Colorado, 
annual  floodflows  are  derived  from  snowmelt  at 
high  elevations  in  the  mountain  regions,  from  rain- 
fall at  low  elevation  in  the  plains  or  plateau  re- 
gions, or  from  a  combination  of  rain  falling  on 
snow  or  mixed  population  hydrology  Above  ap- 
proximately 7,500  ft,  snowmelt  dominates;  rain 
does  not  contribute  to  the  flood  potential.  Regional 
flood-frequency  relations  were  developed  and 
compared  with  conventional  flood-estimating  tech- 
nique results,  including  an  evaluation  of  the  magni- 
tude and  frequency  of  the  probable  maximum 
flood.  Evaluation  of  streamflow  data  and  paleo- 
flood  investigations  provide  an  alternative  for  eval- 
uating flood  hydrology  and  the  safety  of  dams. 
The  study  indicates  the  need  for  additional  data 
collection  and  research  to  understand  the  complex- 
ities of  the  flood  hydrology  in  mountainous  re- 
gions, especially  its  effects  on  flood-plain  manage- 
ment and  the  design  of  structures  in  the  flood 
plain.  (USGS) 
W89-08406 


HYDROLOGY   OF   THE   U.S.    ARMY    PINON 

CANYON    MANEUVER    SITE,    IAS    ANIMAS 

roi  n  I  Y.COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div 


P.  von  Guerard,  P.  O.  Abbott,  and  R.  C.  Nickless. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    87-4227, 
1987.  1 17p,  43  fig,  26  tab,  53  ref. 

Descriptors:  'Colorado,  'Water  resources  data, 
•Sediment  yield,  'Geology,  'Groundwater,  "Sur- 
face water,  'Water  quality,  Flood  frequency,  Dis- 
solved solids,  Suspended  sediment,  Loads,  Purga- 
toire  River  basin,  Pinon  Canyon. 

The  U.S.  Department  of  the  Army  (Fort  Carson 
Military  Reservation)  has  acquired  381  sq  mi  of 
semiarid  rangeland  in  southeastern  Colorado  for 
mechanized  military  maneuvers.  The  study  area, 
known  as  the  Pinon  Canyon  Maneuver  Site,  drains 
into  the  Purgatoire  River,  a  major  tributary  of  the 
upper  Arkansas  River.  A  multidisciplined  hydro- 
logic  investigation  began  in  October  1982.  The 
primary  aquifer  in  the  Maneuver  Site  is  the 
Dakota-Purgatoire.  Well  yields  generally  range 
from  10  to  500  gal/min.  Dissolved  solids  concen- 
trations in  groundwater  ranged  from  195  to  6,150 
mg/L.  Streamflow  in  the  Purgatoire  River  is  pe- 
rennial. Tributaries  draining  the  Maneuver  Site  are 
intermittent  or  ephemeral  and  contribute  only 
about  4.4%  of  the  streamflow  of  the  Purgatoire 
River  downstream  from  the  Maneuver  Site.  Flood 
frequencies  were  calculated  by  using  the  log  Pear- 
son III  procedure  and  compared  well  with  a  re- 
gional estimating  technique  that  was  developed 
that  uses  physical  drainage-basin  characteristics. 
Calcium  and  sulfate  are  the  predominant  ions  in 
the  surface  water  of  the  area.  Time-series  plots 
indicate  that  instream  water-quality  standards  for 
nitrate  and  metals  are  exceeded.  About  80%  of  the 
suspended-sediment  load  is  transported  by  rainfall 
runoff,  which  occurs  less  than  8%  of  the  time. 
Ephermal  tributaries  contributed  less  than  25%  of 
the  suspended-sediment  load  transported  to  the 
Purgatoire  River  downstream  from  the  Maneuver 
Site.  Historic  annual  mean  sediment  yields  were 
measured  for  29  small  watersheds.  Sediment  yields 
were  measured  for  29  small  watersheds.  Sediment 
yields  ranged  from  9.5  to  1,700  tons/sq  mi.  Sedi- 
ment yields  were  estimated  by  a  multiple-linear- 
regression  model  developed  by  using  physical 
drainage-basin  characteristics  and  by  the  Pacific 
Southwest  Interagency  Committee  method. 
(USGS) 
W89-08407 


METHODS  TO  DETERMINE  TRANSIT 
LOSSES  FOR  RETURN  FLOWS  OF  TRANS- 
MOUNTAIN  WATER  IN  FOUNTAIN  CREEK 
BETWEEN  COLORADO  SPRINGS  AND  THE 
ARKANSAS  RIVER,  COLORADO, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  Kuhn. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4119, 
June  1988.  278p,  41  fig,  27  tab,  29  ref. 

Descriptors:  *Bank  storage,  'Surface-groundwater 
relations,  'Channel  storage,  'Evaporation,  'Model 
studies,  'Imported  water,  'Return  flow,  'Colora- 
do, Fountain  Creek,  Water  management,  Water 
exchange,  Hydrologic  models,  Simulation. 

Methods  were  developed  by  which  transit  losses 
could  be  determined  for  transmountain  return 
flows  in  Fountain  Creek  between  Colorado 
Springs,  Colorado,  and  its  confluence  with  the 
Arkansas  River.  The  study  reach  is  a  complex 
hydrologic  system  wherein  a  substantially  variable 
streamflow  interacts  with  an  alluvial  aquifer.  The 
study  approach  included:  (1)  calibration  and  verifi- 
cation of  a  streamflow-routing  model  that  con- 
tained a  bank-storage-discharge  component;  (2)  use 
of  the  model  to  develop  the  methods  by  which 
transit  losses  could  be  calculated;  and  (3)  design  of 
an  application  method  for  calculating  daily  transit 
loss  using  the  model  results.  Sources  of  transit 
losses  that  were  studied  are  bank  storage,  channel 
storage,  and  evaporation.  Magnitude  of  bank-stor- 
age loss  primarily  depends  on  duration  of  a  recov- 
ery period  during  which  water  lost  to  bank  storage 
is  returned  to  the  stream.  Net  loss  to  bank  storage 
can  vary  from  about   50%  for  a  0-day  recovery 


period  to  about  2%  for  a  1 80-day  recovery  period. 
Virtually  all  water  lost  to  bank  storage  could  be 
returned  to  the  stream  with  longer  recovery  peri- 
ods. Channel-storage  loss  was  determined  to  be 
about  10%  of  a  release  quantity.  Because  the  loss 
on  any  given  day  is  totally  recovered  in  the  form 
of  gains  from  channel  storage  on  the  subsequent 
day,  channel  storage  is  a  temporary  transit  loss. 
Evaporation  loss  generally  is  less  than  5%  of  a 
given  daily  transmountain  return-flow  release,  de- 
pending on  month  of  year.  Evaporation  losses  are 
permanently  lost  from  the  system.  (USGS) 
W89-08412 


HISTORY  OF  SUSPENDED  SEDIMENT  DATA 
COLLECTION  AND  INVENTORY  OF  AVAIL- 
ABLE DATA  FOR  THE  TENNESSEE  AND 
CUMBERLAND  RIVER  BASINS, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08416 


USE  AND  AVAILABILITY  OF  CONTINUOUS 
STREAMFLOW  RECORDS  IN  TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08429 


FLOODFLOW  CHARACTERISTICS  OF  WYO- 
MING STREAMS-A  COMPILATION  OF  PRE- 
VIOUS INVESTIGATIONS, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

S.  A.  Druse,  H.  W.  Lowham,  M.  E.  Cooley,  and 
A.  M.  Wacker. 

Available  from  Wyoming  Highway  Dept.  P.O. 
Bod  1708,  Cheyenne,  WY  82002.  Wyoming  High- 
way Department  State  Cooperative  Report,  1988. 
498p,  11  tab,  10  fig,  42  ref.  USGS  project  WY010. 

Descriptors:  'Wyoming,  'Flood  data,  'Flood 
flow,  'Flood  frequency,  'Flood  hydrographs, 
'Flood  peak,  Channel  morphology,  Flow  charac- 
teristics, Hydrographs,  Historic  floods,  Hydraulic 
design,  Hydraulic  structures,  Hydrologic  proper- 
ties, Streamflow  gages,  Streamflow,  Stream. 

Investigations  of  hydrologic  and  hydraulic  prob- 
lems associated  with  floodflows  were  started 
during  1958  in  cooperation  with  the  Wyoming 
Highway  Department  and  the  Federal  Highway 
Administration.  The  flood-investigations  project 
developed  methods  to  estimate  the  magnitude  and 
frequency  of  floods.  Annual  maximum  discharges 
were  determined  during  the  data-collection  period 
(1959-84)  at  a  maximum  of  48  crest-stage  stations. 
The  inflow-hydrograph  project  was  started  during 
1964  to  develop  methods  to  estimate  the  magnitude 
and  frequency  of  flood  volumes  and  maximum 
discharges  for  drainage  basins  less  than  11  sq  mi 
and  to  estimate  their  relation  to  each  other.  A 
maximum  of  50  stage-rainfall  stations  was  operated 
during  the  data-collection  period,  and  precipita- 
tion-discharge data  were  compiled  for  392  rainfall- 
runoff  events.  A  mean-dimensionless  hydrograph 
was  developed  for  nonmountainous  areas  using  298 
hydrographs  from  28  basins.  Methods  developed 
from  these  studies  aid  in  the  evaluations  of  floods 
and  in  the  optimum  design  for  drainage  structures. 
The  data  collected  (annual  maximum  discharges, 
basin  and  channel  characteristics,  and  flood  magni- 
tude and  frequency)  and  methods  developed  are 
presented  in  the  report.  Additionally,  this  report  is 
formatted  to  include  results  from  subsequent  inves- 
tigations. (USGS) 
W89-08450 


HYDROLOGY  OF  THE  FLORAL  CITY  POOL 
OF  TSALA  APOPKA  LAKE,  WEST-CENTRAL 
FLORIDA, 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2H. 
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BASIC  HYDRAULIC  PRINCIPLES  OF  OPEN- 
CHANNEL  FLOW, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

H.  E.  Jobson,  and  D.  C.  Froehlich. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-707,  1988.  150p,  38  fig,  8  tab, 
24  ref. 

Descriptors:  'Open-channel  flow,  'Hydraulic  en- 
gineering, 'Streamflow,  'Gaging,  Continuity  equa- 
tion. Indirect  flood  measurement,  Roughness  coef- 
ficient. Steady  flow. 

The  three  basic  principles  of  open-channel-flow 
analysis~the  conservation  of  mass,  energy,  and  mo- 
mentum-are derived,  explained,  and  applied  to 
solve  problems  of  open-channel  flow.  These  princi- 
ples are  introduced  at  a  level  that  can  be  compre- 
hended by  a  person  with  an  understanding  of  the 
principles  of  physics  and  mechanics  equivalent  to 
that  presented  in  the  first  college  level  course  of 
the  subject.  The  reader  is  assumed  to  have  a  work- 
ing knowledge  of  algebra  and  plane  geometry  as 
well  as  some  knowledge  of  calculus.  Once  the 
principles  have  been  derived,  a  number  of  example 
applications  are  presented  that  illustrate  the  com- 
putation of  flow  through  culverts  and  bridges,  and 
over  structures,  such  as  dams  and  weirs.  Because 
resistance  to  flow  is  a  major  obstacle  to  the  suc- 
cessful application  of  the  energy  principle  to  open- 
channel  flow,  procedures  are  outlined  for  the  ra- 
tional selection  of  flow  resistance  coefficients.  The 
principle  of  specific  energy  is  shown  to  be  useful  in 
the  prediction  of  water-surface  profiles  both  in  the 
qualitative  and  quantitative  sense.  (USGS) 
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HYDROLOGIC  DATA  COLLECTION  ACTIVI- 
TIES IN  THE  SOLOMON  GULCH  BASIN 
NEAR  VALDEZ,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
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INSTITUTE  OF  HYDROLOGY  DISTRIBUTED 
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Institute  of  Hydrology,  Wallingford  (England). 
K.  Beven,  A.  Calver,  and  E.  M.  Morris. 
Available  from  the  National  Technical  Information 
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Descriptors:  'Hydrologic  models,  'Model  studies, 
'Overland  flow,  'Infiltration,  Groundwater  move- 
ment, Flow  profiles,  Channel  flow,  History,  Math- 
ematical models,  Mathematical  studies,  Finite  ele- 
ment method,  Computer  programs. 

A  physically-based  catchment  model  for  overland 
flow,  saturated  and  unsaturated  subsurface  flow 
ind  channel  flow  is  described.  The  history  of  the 
model's  development  is  outlined  and  subsequent 
attention  is  focused  on  the  most  recent  version,  the 
IHDM4.  The  concepts  of  catchment  representa- 
tion and  overall  model  structure  are  discussed. 
Detail  is  then  provided  on  the  individual  model 
subroutines,  covering  the  finite  difference  overland 
ind  channel  flow  solution  and  the  finite  element 
subsurface  solution.  (Author's  abstract) 
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STORM  EVENT  SAMPLING  OF  TWO  LOW 
\LKALINITY  SOUTHWESTERN  ARKANSAS 
STREAMS, 

Ouachita  Baptist  Univ.,  Arkadelphia,  AR.  Dept.  of 

Chemistry. 

I.  F.  Nix,  K.  W.  Thornton,  D.  E.  Ford,  and  J. 

Malcolm. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB88-225107, 

price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/3-88/023,  June  1988.  239p, 

*6  fig,   16  tab,  63  ref,  2  append.  EPA  Contract 

CR811863. 

Descriptors:  'Acid  rain  effects,  'Arkansas,  'Alka- 
linity, 'Saline  River,  Sulfates,  Water  pollution  ef- 


fects, Hydrogen  ion  concentration,  Calcium, 
Sodium,  Seasonal  variation,  Nitrates,  Cations, 
Anions,  Chemistry  of  precipitation,  Arkansas. 

Two  streams,  the  North  Fork  and  East  Fork  of  the 
Saline  River,  in  southwest  Arkansas  were  studied 
from  August  1984  to  October  1985  to  assess  their 
response  to  acidic  deposition.  The  wet  deposition 
had  a  volume  weighted  annual  average  pH  of  4.65. 
Sulfate  accounted  for  >  50%  of  the  major  anions 
whereas  calcium  and  sodium  accounted  for  > 
70%  of  the  base  cations.  Sulfate  deposition  (wet 
deposition)  was  calculated  to  be  about  26  kg/ha/ 
yr.  During  the  wet  months,  both  cations  and 
anions  had  higher  concentrations  with  higher  pH 
and  higher  ANC  values  than  during  the  dry 
months.  In  general,  chloride,  sulfate  and  the  base 
cations  varied  inversely  with  rainfall.  The  East  and 
North  Fork  stream  chemistry  was  characterized  by 
pH  ranges  from  about  5.9  to  7.0,  low  nutrient 
concentrations,  and  variable  sulfate  and  nitrate 
concentrations.  Median  ANC  values  for  the  East 
and  North  Forks  during  the  study  were  99  and  17 
microequivalents/L,  respectively.  Generally,  mini- 
mal changes  in  stream  chemistry  occurred  during 
the  summer  and  fall  rainfall  events  with  maximum 
changes  occurring  during  winter  rainfall  events. 
ANC  and  pH  followed  this  trend  except  for  a 
maximum  change  in  ANC  of  142  microequiva- 
lents/L during  the  September  event  in  the  East 
Fork.  Base  cations  remained  fairly  constant  or 
decreased  sightly  with  declining  calcium  concen- 
trations being  the  most  noticeable  cause  of  cation 
decreases.  Seasonal  and  annual  mass  budgets  were 
computed  for  hydrogen,  nitrate,  sulfate,  major 
anions  plus  ANC,  and  sum  of  base  cations.  Inputs 
were  calculated  from  bulk  deposition  and,  there- 
fore, include  a  component  of  dry  deposition.  An- 
nually, both  watersheds  retained  >  90%  of  the 
hydrogen  and  nitrate  inputs  and  exported  or  lost 
about  twice  the  base  cations  received  through  pre- 
cipitation inputs.  The  sum  of  the  major  anions  plus 
ANC  showed  similar  inputs  and  outputs  with 
ANC  export  primarily  compensating  for  nitrate 
retention.  Sulfates  were  near  steady  state.  There 
were  seasonal  differences  with  a  net  export  of 
sulfate,  cations  and  anions  plus  ANC  during  the 
wet  periods  and  a  net  retention  of  these  constitu- 
ents during  the  dry  periods.  (Lantz-PTT) 
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CENTRAL  AMERICA, 

Aston  Univ.,  Birmingham  (England). 
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DHV  Consulting  Engineers,  Amersfoort  (Nether- 
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APPLICATION  OF  PHYSIOGRAPHIC  PHOTO 
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For  primary  bibliographic  entry  see  Field  7C. 
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ESTIMATES  OF  STREAMFLOW  CHARAC- 
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Streamflow  and  Runoff — Group  2E 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
J.  R.  Williams. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigation  Report  87-4006, 
1987.  28p,  4  fig,  12  tab,  5  ref. 

Descriptors:  'Streamflow  forecasting,  'Flow  char- 
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analysis,  Statistical  methods,  Correlation  analysis, 
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Regression  equations  were  used  to  estimate  stream- 
flow  characteristics  at  eight  ungaged  sites  on  small 
streams  in  the  Baker  River  basin  in  the  North 
Cascade  Mountains,  Washington,  that  could  be 
suitable  for  run-of-the-river  hydropower  develop- 
ment. The  regression  equations  were  obtained  by 
relating  known  streamflow  characteristics  at  25 
gaging  stations  in  nearby  basins  to  several  physical 
and  climatic  variables  that  could  be  easily  meas- 
ured in  gaged  or  ungaged  basins.  The  known 
streamflow  characteristics  were  mean  annual 
flows,  1-,  3-,  and  7-day  low  flows  and  high  flows, 
mean  monthly  flows,  and  flow  duration.  Drainage 
area  and  mean  annual  precipitation  were  not  the 
most  significant  variables  in  all  the  regression  equa- 
tions. Variance  in  the  low  flows  and  the  summer 
mean  monthly  flows  was  reduced  by  including  an 
index  of  glacierized  area  within  the  basin  as  a  third 
variable.  Standard  errors  of  estimate  of  the  regres- 
sion equations  ranged  from  25  to  88%,  and  the 
largest  errors  were  associated  with  the  low  flow 
characteristics.  Discharge  measurements  made  at 
the  eight  sites  near  midmonth  each  month  during 
1981  were  used  to  estimate  monthly  mean  flows  at 
the  sites  for  that  period.  These  measurements  also 
were  correlated  with  concurrent  daily  mean  flows 
from  eight  operating  gaging  stations.  The  correla- 
tions provided  estimates  of  mean  monthly  flows 
that  compared  reasonably  well  with  those  estimat- 
ed by  the  regression  analyses.  (Author's  abstract) 
W89-08624 


FLOODS  IN  KANSAS  AND  TECHNIQUES  FOR 
ESTIMATING  THEIR  MAGNITUDE  AND  FRE- 
QUENCY ON  UNREGULATED  STREAMS, 
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drologic data  condition. 

Techniques  are  presented  for  generalizing  the 
skewness  coefficient  of  log-Pearson  Type  III  distri- 
butions of  annual  maximum  discharges  and  for 
flood  magnitudes  that  have  selected  recurrence 
intervals  from  2  to  100  yr.  A  weighted  least-square 
(WLS)  regression  model  was  used  to  generalize 
the  coefficients  of  station  skewness  that  resulted  in 
a  root-mean-sq  error  of  prediction  of  0.35  com- 
pared to  0.55  for  the  skewness  map  published  in 
Bulletin  17B  of  the  U.S.  Water  Resources  Council. 
Estimates  of  generalized  skewness  were  computed 
for  each  of  245  streamflow  gaging  stations  with  a 
minimum  of  10  years  of  record  and  a  contributing 
drainage  area  of  <  20,000  sq  mi.  The  WLS  regres- 
sion model  also  was  used  to  develop  equations  for 
estimating  flood  magnitude  for  selected  recurrence 
intervals  for  ungaged  stream  locations  by  using 
data  from  218  of  the  245  streamflow  gaging  sta- 
tions that  had  contributing-drainage  areas  of  less 
than  10,000  sq  mi.  The  errors  of  prediction  of  the 
most  reliable  WLS  equations  ranged  from  28  to 
42%.  The  WLS  equations  were  compared  statisti- 
cally to  previous  developed  equations  and  were 
determined  to  be  different  and  more  accurate  than 
previously  published  equations.  Flood  magnitudes 
and  frequencies  for  245  streamflow  gaging  stations, 
based  on  data  collected  through  the  1983  water 
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year,  are  presented  along  with  a  summary  of  the 
seasonal    distribution    of    annual    maximum    dis- 
charges and  an  analysis  of  the  maximum  observed 
discharges.  (Author's  abstract) 
W89-08625 


RELATION  BETWEEN  GROUND-WATER 
AND  SURFACE  WATER  IN  THE  HILLSBOR- 
OUGH RIVER  BASIN,  WEST-CENTRAL  FLOR- 
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TRAVELTIME  AND  DISPERSION  IN  THE 
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HYDRAULIC  AND  CHANNEL  CHARACTER- 
ISTICS OF  SELECTED  STREAMS  IN  THE 
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sources Div. 
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kansas, Channel  morphology,  Streambeds,  Particle 
size,  Mining,  Gold. 

The  Kantishna  Hills  area  of  the  Denali  National 
Park  and  Preserve  contains  extensive  placer  gold 
deposits.  In  order  to  develop  plans  for  the  manage- 
ment of  this  natural  resource,  and  to  assess  the 
effects  of  placer  mining  on  aquatic  systems,  docu- 
mentation of  the  physical  characteristics  of  the 
streams  in  the  area  is  needed.  Channel  morpholo- 
gy, streamflow  and  streambed  composition  data 
were  collected  at  14  stream  reaches  in  the  Kan- 
tishna Hills  area  in  September  1982  and  in  June, 
July,  August,  and  September  of  1983  and  1984. 
The  reaches  selected  include  locations  of  historical 
and  current  mining  activity  and  locations  which 
are  undisturbed.  The  data  indicate  only  minor  dif- 
ferences in  the  physical  properties  of  the  streams  in 
mined  and  unmined  drainage  basins.  The  composi- 
tion of  streambeds  below  mined  areas  tended  to 
consist  of  finer  sized  particles  and  exhibited  less 
variation  in  mean  particle  size  than  streambed  in 
unmined  basins.  This  may  be  due  in  part  to  the 
natural  sorting  of  material  in  stream  channels  be- 
cause mined  areas,  and  thus  study  reaches  below 
them,  tended  to  be  located  relatively  farther  down- 
stream (nearer  the  stream  mouth)  than  were  study 
reaches  in  basins  where  no  mining  has  occurred. 
Changes  in  the  physical  properties  of  the  streams 
which  could  be  directly  attributed  to  mining  activi- 
ty were  noted  at  only  one  location,  Rainy  Creek 
near  Kantishna,  where  the  stream  had  been  divert- 
ed from  its  natural  channel  by  the  construction  of 
settling  ponds.  (Author's  abstract) 
W89-08638 


TECHNIQUES  FOR  ESTIMATING  FLOOD- 
FLOW  FREQUENCY  FOR  UNREGULATED 
STREAMS  IN  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
S.  D.  Waltemeyer. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4104, 
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Equations  for  estimating  flood  discharges  for  ex- 
ceedance  probabilities  of  0.50,  0.20,  0.10,  0.04,  0.02, 
and  0.01  at  ungaged  sites  in  New  Mexico  were 
developed  and  updated  from  streamflow  gaging 
station  data  through  1982.  The  1984  data  from 
selected  stations  in  the  southwestern  part  of  the 
State  were  also  used  because  of  the  high  discharges 
that  occurred.  The  State  was  divided  into  eight 
physiographic  regions  and  equations  were  devel- 
oped for  each  region.  The  logarithms  of  annual 
flood  peaks  for  the  respective  exceedance  probabil- 
ities were  related  to  logarithms  of  basin  and  climat- 
ic characteristics.  The  average  standard  error  of 
estimate  of  a  flood  peak  for  an  exceedance  proba- 
bility of  0.01  ranged  from  44%  to  81%,  a  signifi- 
cant improvement  over  previous  studies.  New 
techniques  for  weighting  independent  estimates  of 
flood  discharges  at  gaging  stations  by  each  esti- 
mate's variance  are  presented.  The  variances  are 
the  squares  of  the  standard  errors.  Standard  errors 
of  the  estimated  flood  discharges  for  the  excee- 
dance probabilities  are  presented  for  all  streamflow 
gaging  stations.  Flood  frequency  characteristics  at 
219  gaging  stations  are  also  included.  (Author's 
abstract) 
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APPLICATION  OF  THE  PRECIPITATION- 
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Div. 
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tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4115, 
1986.  38p,  19  fig,  14  tab,  8  ref. 
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The  U.S.  Geological  Survey's  Precipitation-Runoff 
Modeling  System  was  calibrated  and  verified  for 
two  small  basins  in  western  Colorado.  Average 
monthly  mean,  average  monthly  maximum,  aver- 
age annual  total,  and  average  daily  mean  observed 
and  model  predicted  streamflow  differences  were 
small,  on  the  average  <  10%,  indicating  the  Pre- 
cipitation-Runoff Modeling  System  can,  when  ade- 
quately calibrated,  satisfactorily  estimate  these 
streamflow  factors.  Average  monthly  minimum 
streamflow  generally  was  over-predicted,  but 
actual  differences  between  observed  and  model 
predicted  average  monthly  minimum  streamflow 
are  small.  To  determine  relative  errors  of  stream- 
flow  prediction  in  ungaged  basins,  three  different 
model  parameter  sets  were  used  to  predict  stream- 
flow  in  a  nearby  gaged  basin.  The  first  set  of 
parameters  was  based  on  the  assumption  that  little 
information  about  this  basin  was  available.  Model 
parameters  used  to  calibrate  basins  approximately 
75  mi  away  were  adjusted  to  model  this  basin  on 
the  basis  of  easily  obtainable  physical  basin  charac- 
teristics, such  as  elevation  and  slope.  The  second 
set  of  parameters  was  based  on  the  first  set,  except 
it  was  assumed  that  local  climate  information  was 
available  to  estimate  the  model's  climatic  param- 
eters for  the  basin  better.  The  second  set  of  param- 
eters improved  streamflow  estimation  in  this  basin 
by  about  7%  over  the  first  model  parameter  set. 
The  third  set  of  model  parameters  assumed  that  the 
model  had  been  calibrated  to  similar,  nearby 
basins.  This  model  parameter  set  was  derived  from 
the  model  parameters  of  the  earlier  calibrated 
basins.  Using  these  calibrated  model  parameter 
values  improved  streamflow  estimates  by  approxi- 
mately 21%  over  the  second  parameter  set.  The 
average  difference  between  observed  and  predict- 
ed average  annual  streamflow  for  the  basin  using 
these  parameters  was  16.3%.  For  comparison,  the 
average  difference  between  observed  and  predict- 
ed average  annual  total  streamflow  for  the  calibra- 
tion basins  was  12.9%.  This  suggests  that,  with 
some  increase  in  error,  this  model  can  be  used  to 
estimate  streamflow  in  ungaged  basins,  if  the 
model  has  been  calibrated  to  a  nearby  gaged  basin 
with  similar  physical  characteristics.  (Lantz-PTT) 
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A  study  was  made  to  determine  geohydrologic 
conditions  in  an  area  comprising  nearly  850,000 
acres  along  the  Arkansas  River  valley  in  Kearny 
and  Finney  Counties,  southwestern  Kansas.  The 
Arkansas  River  meanders  atop  and  interacts  hy- 
draulically  with  the  area's  multilayered,  unconsoli- 
dated aquifer  system.  Declines  in  static  water 
levels  in  wells  in  the  heavily  pumped  lower  aquifer 
ranged  from  20  to  80  ft  during  1974-80.  Simulated 
1974-80  conditions  depicted  an  average  annual  re- 
charge to  the  unconsolidated  aquifer  system  of 
66,900  acre-ft  from  precipitation  and  36,200  acre-ft 
from  river  and  canal  seepage  and  boundary  inflow. 
Simulated  average  annual  discharge  consisted  of 
634,800  acre-ft  from  pumpage  and  boundary  out- 
flow. Simulated  average  annual  recharge  to  the 
unconsolidated  aquifer  system  was  531,700  acre-ft 
less  than  the  average  annual  discharge,  indicating 
the  groundwater  resource  is  currently  (1982)  being 
mined  in  the  study  area.  Simulation  also  indicated 
that  there  would  be  sufficient  saturated  thickness  in 
2005  for  irrigation  if  1980  hydrologic  conditions 
continued.  Seepage  losses  from  the  Arkansas  River 
and  irrigation  canals  are  a  major  source  of  re- 
charge to  the  unconsolidated  aquifer  system. 
Streamflow  seepage  losses  could  be  decreased  by: 
(1)  decreasing  the  number  of  wells  pumping  in  the 
study  area  in  order  to  reduce  downward  leakage 
from  the  valley  aquifer,  or  (2)  increasing  stream- 
flow  discharge  in  order  to  recharge  the  valley 
aquifer.  The  rate  and  direction  of  flow  between  the 
river  and  the  valley  aquifer  depend  on  the  hydrau- 
lic conductivity  of  the  streambed  and  the  hydraulic 
gradient  between  the  river  stage  and  the  water 
table.  As  long  as  river  stage  remains  high,  the 
water  table  in  the  valley  aquifer  continues  to  rise. 
However,  a  rise  in  the  water  table  in  the  valley 
aquifer  because  of  recharge  from  the  river  will 
correspond  to  increased  downward  leakage  to  the 
lower  aquifer,  impeding  recharge  to  the  valley 
aquifer.  (Lantz-PTT) 
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FLOODS  OF  APRIL  1983  IN  SOUTHERN  MIS- 
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plates,  5  ref. 

Descriptors:  'Flood  peak,  'Mississippi,  'Louisiana, 
•Floods,  Flood  frequency,  Flood  crest,  Flood  dis- 
charge, Costs,  Flood  damage. 

Extreme  flooding  occurred  in  April  1983  in  south- 
ern Mississippi  and  southeastern  Louisiana.  The 
floods  resulted  from  a  near-stationary  cold  front, 
which  moved  slowly  across  Louisiana  and  Missis- 
sippi. Flood  heights  and  discharges  of  many 
streams  exceeded  previously  known  maximums  of 
record,  and  for  many  the  recurrence  interval  of 
peak  discharge  exceeded  100  years.  On  Black 
Creek,  near  Brooklyn,  Miss.,  the  previous  maxi- 
mum stage  (since  1961)  was  exceeded  by  4.26  ft, 
and  the  April  7  peak  discharge  of  42,500  cu  ft/sec 
was  about  two  times  the  previous  maximum  dis- 
charge. This  flood  exceeded  the  100-yr  event.  In 
southeastern  Louisiana,  the  area  with  the  most 
severe  flooding  was  in  the  Bogue  Chitto  basin.  At 
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the  Franklinton,  LA,  Station,  the  April  7  peak 
discharge  of  125,000  cu  ft/sec  was  more  than  two 
times  the  previous  maximum  discharge.  In  April 
1900  the  stage  at  this  site  was  29.6  ft,  4.9  ft  higher 
than  the  April  1981  peak.  An  extreme  event  also 
occurred  on  the  Tchefuncta  River  near  Franklin- 
ton, LA.  The  previous  maximum  stage  (since  1949) 
was  exceeded  by  3.75  ft,  and  the  April  6  discharge 
of  26,900  cu  ft/sec  is  more  than  three  times  the 
previous  maximum.  This  discharge  also  exceeded 
the  100-yr  event.  Combined  flood  damages  for 
both  States  totaled  in  the  hundred  of  millions  of 
dollars.  (Lantz-PTT) 
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Equations  were  defined  for  estimating  the  depth  of 
water  for  floods  having  recurrence  intervals  of  2, 
5,  10,  25,  50,  100,  and  200  years  on  rural  and  urban 
streams  in  Alabama.  Multiple  regression  analyses 
were  made  using  the  'maximum  RSQUARE  im- 
provement' procedures.  The  dependent  variable 
was  the  flood  depth  and  the  independent  variables 
were  10  basin  and  climatic  characteristics.  For 
rural  streams,  drainage  area  size  (0.44  to  1,344  sq 
mi)  was  the  only  statistically  significant  independ- 
ent variable  tested  to  estimate  flood  depths  in  six 
different  hydrologic  areas.  Other  variables  affect- 
ing flood  depth  relations  are  reflected  in  the  equa- 
tion constant  and  coefficient  for  each  hydrologic 
irea.  These  account  for  differences  in  geologic  and 
topographic  characteristics.  For  urban  streams, 
irainage  area  size  (0.16  to  83.5  sq  mi)  and  percent 
mpervious  area  (8.3%  to  42.9%)  of  the  basin  were 
the  most  significant  independent  variables  tested  to 
estimate  flood  depths.  For  most  streams  where  the 
irainage  area  is  >  1,344  sq  mi,  the  drainage  basin 
extends  into  more  than  one  hydrologic  area  and 
the  equations  presented  would  not  apply.  Flood 
profile  data  and  gaging  station  records  are  avail- 
able from  the  U.S.  Geological  Survey  for  use  in 
estimating  flood  depths  for  these  large  streams. 
Rood  routing  and  historic  flood  profiles  are  also 
ivailable  for  many  of  the  large  streams  which  have 
flood  regulation.  (Author's  abstract) 
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uialysis,  Mathematical  equations,  Precipitation. 

Methods  are  presented  for  estimating  10  stream- 
flow  characteristics  at  three  types  of  sites  on  natu- 
ral flow  streams  in  the  Colorado  River  Basin  in 
Utah.  The  streamflow  characteristics  include  aver- 
ige  discharge  and  annual  maximum  1-,  7-,  and  15- 


day  mean  discharges  for  recurrence  intervals  of  10, 
50  and  100  years.  At  or  near  gaged  sites,  two 
methods  weight  gaging  station  data  with  regres- 
sion equation  values  to  estimate  streamflow  char- 
acteristics. At  sites  on  ungaged  streams,  a  method 
estimates  streamflow  characteristics  using  regres- 
sion equations.  The  regression  equations  relate  the 
streamflow  characteristics  to  the  following  basin 
and  climatic  characteristics:  contributing  drainage 
area,  mean  basin  elevation,  mean  annual  precipita- 
tion, main  channel  slope,  and  forested  area.  Sepa- 
rate regression  equations  were  developed  for  four 
hydrologically  distinct  regions  in  the  study  area. 
The  standard  error  of  estimate  for  the  10  stream- 
flow  characteristics  ranges  from  13%  to  87%. 
Basin,  climatic,  and  streamflow  characteristics, 
available  as  of  September  30,  1981,  are  presented 
for  135  gaging  stations  in  Utah,  Arizona,  Colorado, 
and  Wyoming.  In  addition,  weighted  estimates  of 
the  streamflow  characteristics  based  on  station 
data  and  the  regression  equation  estimates  are  pro- 
vided for  most  gaging  stations.  (Author's  abstract) 
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SURFACE-WATER  HYDROLOGY  OF  THE 
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Precipitation  data  were  collected  from  October 
1980  through  September  1983  from  three  record- 
ing gages  at  the  Western  New  York  Nuclear  Serv- 
ice Center,  and  surface  water  data  were  collected 
at  three  continuous-record  gaging  stations  and  one 
partial-record  gage  on  streams  that  drain  a  0.7  sq 
km  part  of  the  site.  Seepage  from  springs  was 
measured  periodically  during  the  study.  The  data 
were  used  to  identify  runoff  characteristics  at  the 
waste  burial  ground  and  the  reprocessing  plant 
area,  400  meters  to  the  north.  Preliminary  water 
budgets  for  April  1982  through  March  1983  were 
calculated  to  aid  in  the  development  of  groundwat- 
er flow  models  to  the  two  areas.  Nearly  80%  of 
the  measured  runoff  from  the  burial  ground  area 
was  storm  runoff;  the  remaining  20%  was  base 
flow.  In  contrast,  only  30%  of  the  runoff  leaving 
the  reprocessing  plant  area  was  storm  runoff,  and 
70%  was  base  flow.  This  difference  is  attributed  to 
soil  composition.  The  burial  ground  soil  consists  of 
clayey  silty  till  that  limits  infiltration  and  causes 
most  precipitation  to  flow  to  local  channels  as 
direct  runoff.  In  contrast,  the  reprocessing  plant 
area  is  overlain  by  alluvial  sand  and  gravel  that 
allows  rapid  infiltration  of  precipitation  and  subse- 
quent steady  discharge  from  the  water  table  to 
nearby  stream  channels  and  seepage  faces.  Meas- 
ured total  annual  runoff  and  estimated  evapotran- 
spiration from  the  reprocessing  plant  area  exceed- 
ed the  precipitation  by  35%,  which  suggests  that 
the  groundwater  basin  is  larger  than  the  surface 
water  basin.  The  additional  outflow  probably  in- 
cludes underflow  from  bedrock  upgradient  from 
the  plant,  water  leakage  from  plant  facilities,  and 
groundwater  flow  from  adjacent  basins.  (Author's 
abstract) 
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pletion, River  basin  development. 

An  assessment  of  the  surface  and  groundwater 
resources  of  the  lower  Rio  Grande  de  Arecibo 
alluvial  valley  was  made  between  1981  and  1983. 
Rio  Grande  de  Arecibo  is  the  major  source  of 
water  in  the  valley  with  a  mean-annual  discharge 
of  527  cu  ft/sec  (382,000  acre-ft/yr).  Its  lowest 
mean-daily  flow  (low  flow)  during  12  yr  of  record 
is  50  cu  ft/sec.  Withdrawals  of  water  from  Rio 
Grande  de  Arecibo  exceeding  15  cu  ft/sec  during 
periods  of  extreme  low  flows  could  cause  reduc- 
tion of  recharge  to  the  aquifer.  However,  with- 
drawals of  as  much  as  35  cu  ft/sec  are  possible 
when  base  flow  ranges  from  90  to  200  cu  ft/sec 
without  causing  a  reduction  of  aquifer  recharge. 
An  unconfined  aquifer  within  the  alluvial  valley  is 
hydraulically  continuous  with  bordering  limestone 
formations.  A  clay  layer  divides  the  alluvial  aqui- 
fer into  two  separate  hydraulic  systems.  Ground- 
water from  the  alluvial  aquifer  above  the  clay 
layer  has  not  been  widely  developed.  However, 
high  yielding  wells  presently  yield  as  much  as  9.6 
mil  gal/day  (10,800  acre-ft/yr)  from  the  aquifers 
occurring  below  the  clay  layer  within  the  alluvium 
and  underlaying  limestones.  Transmissivity  ranges 
from  3,000  sq  ft/day  in  the  alluvial  area  to  42,000 
sq  ft/day  in  the  adjacent  limestone  areas.  Total 
groundwater  flow  through  aquifers  within  the 
study  area  (excluding  water  withdrawn  by  wells)  is 
about  20.6  mil  gal/day  (23,100  acre-ft/yr).  50%  of 
this  amount  is  estimated  to  flow  to  the  eastern  area 
of  Cano  Tiburones  and  discharges  as  springs  and 
seeps.  An  estimated  9.4  mil  gal/day  (10,500  acre- 
ft/yr)  of  additional  groundwater  can  be  withdrawn 
from  the  aquifers  below  the  clay  layer  without 
reversirfg  the  northward  hydraulic  gradient.  Seep- 
age from  Rio  Grande  de  Arecibo  to  the  ground- 
water system  at  the  east  side  of  the  valley  is 
probably  the  key  to  the  development  of  ground- 
water resources  in  the  Arecibo  area.  San  Pedro 
spring,  with  an  average  discharge  of  8.6  mil  gal/ 
day  (9,600  acre-ft/yr),  is  undeveloped  and  repre- 
sents a  potential  alternate  source  of  water.  (Au- 
thor's abstract) 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

Available  from  Books  and  Open  File  Report  Sec- 
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drawal, 'Groundwater  depletion,  'Surface  water, 
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gation, Irrigation  water,  Agricultural  water,  Simu- 
lation analysis,  Groundwater  recharge,  Model 
studies,  Drawdown,  Streamflow  depletion. 

Agricultural  irrigation  in  northern  Indiana  has  in- 
creased rapidly  since  1975  and  might  double  by  the 
year  2000.  In  1982,  an  average  of  2  in.  of  water  was 
used  to  irrigate  975  acres  of  sandy  soil  in  north- 
central  Indiana  overlying  highly  transmissive 
outwash  deposits.  Irrigational  pumpage  was  75% 
of  the  summer  water  use  but  was  less  than  poten- 
tial irrigational  pumpage  because:  (1)  only  one- 
third  of  the  suitable  land  was  irrigated,  and  (2) 
precipitation  was  near  normal  for  the  year.  A 
three-dimensional  digital  flow  model,  calibrated 
with  data  collected  in  1982,  was  used  to  simulate 
four  hypothetical  pumping  plans  representing  vari- 
ous irrigational  schemes  and  possible  rainfall  con- 
ditions: (1)  1982  acreage  irrigated  and  1982  (above 
normal)  precipitation;  (2)  1982  acreage  irrigated 
and  below-normal  precipitation;  (3)  maximum 
acreage  irrigated  and  normal  precipitation;  and  (4) 
maximum  acreage  irrigated  and  below-normal  pre- 
cipitation. A  fifth  pumping  plan  was  used  to  simu- 
late maximum  year-round  water  use.  Of  the  four 
pumping  plans  that  simulated  irrigational  pumpage, 
plan  4  had  the  greatest  effect  on  ground-  and 
surface-water  supply.  The  model  predicted  a  po- 
tentiometric  decline  of  as  much  as  20.7  ft  over  an 
8-acre  area  of  the  aquifer.  Streamflow  in  Turkey 
Creek  would  be  reduced  39%  by  simulated 
groundwater  and  surface  water  pumpage  but  re- 
maining flow  would  still  be  twice  the  7-day,  10-yr 
low  flow.  The  rate  of  pumping  used  in  plan  5  was 
nearly  4  times  the  pumping  rate  in  1982.  Potentio- 
metric  decline  for  plan  5  was  as  much  as  40%  of 
available  drawdown,  and  predicted  streamflow  re- 
duction would  cause  flow  in  Turkey  Creek  to 
decrease  below  the  7-day,  10-yr  low  flow.  Results 
of  plans  1,  2,  3,  and  4  indicate  that  the  outwash 
system  provides  adequate  water  for  current  (1982) 
needs  and  substantial  growth  for  irrigation.  Plan  5 
indicates  that  water  use  could  increase  substantial- 
ly before  effects  of  pumping  would  prevail  year- 
round.  (Lantz-PTT) 
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Data  uses  and  funding  sources  were  identified  for 
the  73  continuous  stream  gages  currently  (1984) 
being  operated.  Eight  stream  gages  were  identified 
as  having  insufficient  reason  to  continue  their  oper- 
ation. Parts  of  New  Hampshire  and  Vermont  were 
identified  as  needing  additional  hydrologic  data. 
New  gages  should  be  established  in  these  regions 
as  funds  become  available.  Alternative  methods  for 
providing  hydrologic  data  at  the  stream  gaging 
stations  currently  being  operated  were  found  to 
lack  the  accuracy  that  is  required  for  their  intend- 
ed use.  The  current  policy  for  operation  of  the 
stream  gages  requires  a  net  budget  of  $297,000/yr. 
The  average  standard  error  of  estimation  of  the 
streamflow  records  is  17.9%.  This  overall  level  of 
accuracy  could  be  maintained  with  a  budget  of 
$285,000  if  resources  were  redistributed  among 
gages.  Cost-effective  analysis  indicates  that  with 
the  present  budget,  the  average  standard  error 
could  be  reduced  to  16.6%.  A  minimum  budget  of 
$278,000  is  required  to  operate  the  present  stream 
gaging  program.  Below  this  level,  the  gages  and 
recorders  would  not  receive  the  proper  service 
and  maintenance.  At  the  minimum  budget,  the 
average  standard  error  would  be  20.4%.  The  loss 
of  correlative  data  is  a  significant  component  of  the 
error  in  streamflow  records,  especially  at  lower 
budgetary  levels.  (Author's  abstract) 
W89-08751 


ESTIMATION  OF  FLOOD  PEAKS  FROM 
CHANNEL  CHARACTERISTICS  IN  OHIO, 

Geological    Survey,   Columbus,   OH.    Water   Re- 
sources Div. 
D.  K.  Roth. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4175,  1985. 
63p,  10  fig,  11  tab,  7  ref. 

Descriptors:  'Flood  peak,  'Flood  forecasting, 
'Channel  morphology,  'Ohio,  Hydraulic  proper- 
ties, Channel  flow,  Alluvial  channels,  Mathemati- 
cal equations,  Statistical  analysis,  Streamflow,  Re- 
gression analysis. 

Regression  equations  were  developed  to  estimate 
flood  peaks  with  selected  recurrence  intervals  of  2 
to  100  yr  for  Ohio  streams  with  alluvial  and  bed- 
rock channels.  Channel  geometry  characteristics, 
rather  than  basin  characteristics,  were  used  as  inde- 
pendent variables.  Width  of  active  channel  was  the 
only  channel  geometry  characteristic  significant  at 
the  5%  level  in  the  estimating  equations  for  alluvi- 
al channels.  Standard  errors  of  estimate  for  those 
equations  range  from  42%  for  the  2-yr  flood  peak 
to  55%  for  the  100-yr  flood  peak.  The  equations 
were  developed  from  data  collected  at  142  gaging 
stations  that  have  active  channel  widths  ranging 
from  2  to  495  ft.  For  streams  with  bedrock  or  firm 
channels,  depth  of  the  bankfull  channel  and  active 
channel  width  were  statistically  significant  charac- 
teristics at  the  5%  level  for  all  but  the  2-yr  recur- 
rence interval  flood-peak  equation,  for  which  only 
active  channel  width  was  statistically  significant. 
Standard  errors  of  estimate  range  from  33%  for 
the  5-yr  flood  peak  to  40%  for  the  100-yr  flood 
peak  when  both  significant  variables  are  included 
in  the  equations.  Standard  errors  of  estimate  range 
from  36%  to  46%  when  only  the  active  channel 
width  independent  variable  is  used.  These  equa- 
tions are  based  on  channel  geometry  data  collected 
at  20  gaging  stations  that  have  active  channel 
widths  ranging  from  14  to  240  ft  and  average 
bankfull  channel  depths  ranging  from  2.5  to  9.2  ft. 
Channel  geometry  characteristics  also  were  meas- 
ured at  168  ungaged  sites  to  provide  information 
that  can  be  used  to  better  define  the  geographic 
area  boundaries  in  three  areas  of  Ohio  where  the 
boundaries  were  previously  defined  in  a  flood 
magnitude  and  frequency  report.  (Author's  ab- 
stract) 
W89-08752 


COMPUTER    PROGRAM    FOR    ANALYZING 
CHANNEL  GEOMETRY, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  S.  Regan,  and  R.  W.  Schaffranek. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 


Resources  Investigations  Report  85-4335,  1985. 
49p,  16  fig,  1  tab,  10  ref,  3  append. 

Descriptors:  'Computer  programs,  'Channel  flow, 
•Computer  models,  'Hydraulic  geometry,  'Chan- 
nel morphology,  Flow  profiles,  Hydraulic  profiles. 

The  Channel  Geometry  Analysis  Program 
(CGAP)  provides  the  capability  to  process,  ana- 
lyze, and  format  cross-sectional  data  for  input  to 
flow/transport  simulation  models  or  other  compu- 
tational programs.  CGAP  allows  for  a  variety  of 
cross-sectional  data  input  formats  through  use  of 
variable  format  specification.  The  program  accepts 
data  from  various  computer  media  and  provides 
for  modification  of  machine-stored  parameter 
values.  CGAP  has  been  devised  to  provide  a  rapid 
and  efficient  means  of  computing  and  analyzing 
the  physical  properties  of  an  open-channel  reach 
defined  by  a  sequence  of  cross  sections.  CGAP's 
16  options  provide  a  wide  range  of  methods  by 
which  to  analyze  and  depict  a  channel  reach  and 
its  individual  cross-sectional  properties.  The  pri- 
mary function  of  the  program  is  to  compute  the 
area,  width,  wetted  perimeter,  and  hydraulic  radius 
of  cross  sections  at  successive  increments  of  water 
surface  elevation  (stage)  from  data  that  consist  of 
coordinate  pairs  of  cross-channel  distances  and 
land  surface  or  channel  bottom  elevations.  Longi- 
tudinal rates-of-change  of  cross-sectional  proper- 
ties are  also  computed,  as  are  the  mean  properties 
of  a  channel  reach.  Output  products  include  tabu- 
lar lists  of  cross-sectional  area,  channel  width, 
wetted  perimeter,  hydraulic  radius,  average  depth, 
and  cross-sectional  symmetry  computed  as  func- 
tions of  stage;  plots  of  cross  sections;  plots  of  cross- 
sectional  area  and  (or)  channel  width  as  functions 
of  stage;  tabular  lists  of  cross-sectional  area  and 
channel  width  computed  as  functions  of  stage  for 
subdivisions  of  a  cross  section;  plots  of  cross  sec- 
tions in  isometric  projection;  and  plots  of  cross- 
sectional  area  at  a  fixed  stage  as  a  function  of 
longitudinal  distance  along  an  open-channel  reach. 
A  Command  Procedure  Language  program  and 
Job  Control  Language  procedure  exist  to  facilitate 
program  execution  on  the  U.S.  Geological  Survey 
Prime  and  Amdahl  computer  systems  respectively. 
(Lantz-PTT) 
W89-08756 


COST-EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY  STREAM-GAGING  PRO- 
GRAM IN  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08760 


COST-EFFECTIVENESS    OF   THE    FEDERAL 
STREAM-GAGING  PROGRAM  IN  VIRGINIA, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08761 


SUSPENDED     SEDIMENT     IN     SELECTED 
STREAMS  OF  SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08765 


TRANSIT  LOSSES  AND  TRAVELTIMES  FOR 
RESERVOIR  RELEASES  DURING  DROUGHT 
CONDITIONS  ALONG  THE  NEOSHO  RIVER 
FROM  COUNCIL  GROVE  LAKE  TO  IOLA, 
EAST-CENTRAL  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

W.  J.  Carswell,  and  R.  J.  Hart. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4003,    1985. 
40p,  14  fig,  11  tab,  20  ref. 

Descriptors:  'Streamflow,  'Transit  loss,  'Water 
loss,  'Reservoir  releases,  'Drought,  Water  man- 
agement, Water  resources  management,  Channel 
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ilow,  Water  management.  Hydraulic  models,  Res- 
srvoirs,  Council  Grove  Lake,  Kansas. 

Knowledge  of  the  transit  losses  and  water-wave 
[raveltimes  in  the  Neosho  River  for  varying  reser- 
voir-release volumes  and  durations  is  necessary  for 
jroper  management  of  water  supply.  Two  reaches 
were  studied  along  the  Neosho  River  in  east-cen- 
:ral  Kansas.  The  upper  reach  is  from  Council 
jrove  Lake  to  John  Redmond  Reservoir,  a  dis- 
;ance  of  83.0  river  miles.  The  lower  reach  is  from 
lohn  Redmond  Reservoir  to  Iola,  Kansas,  a  dis- 
ance  of  56.3  river  miles.  Channel  and  aquifer 
jharactenstics  were  estimated  from  available  data 
md  used  in  a  streamflow  routing  model.  These 
slimated  characteristics  were  verified  using  the 
nodel  by  comparing  simulated  reservoir  releases 
o  observed  reservoir  releases.  The  verified  model 
hen  was  used  to  simulate  transit  losses  (or  gains) 
ind  traveltimes  for  selected  reservoir  release  vol- 
imes  and  durations  from  Council  Grove  Lake  to 
da.  Transit  losses  and  traveltimes  were  investigat- 
ed for  the  selected  reservoir  releases  while  under  a 
evere  drought  antecedent  streamflow  condition 
zero  base  flow)  and  a  less  severe  drought  anteced- 
:nt  streamflow  condition  (2%  drought  base  flows). 
["he  largest  total  transit  loss  from  Council  Grove 
^ake  to  Iola  occurred  during  the  severe  drought 
intecedent  streamflow  condition,  small  reservoir 
elease  rates,  and  long  reservoir  release  durations, 
["he  total  transit  loss  included  water  that  was  tem- 
»rarily  lost  to  bank  storage.  For  a  severe  drought 
:ondition,  transit  losses  ranged  from  1,100  acre-ft 
or  a  release  volume  of  1,840  acre-ft  for  a  duration 
)f  50  days  to  6,280  acre-ft  for  a  release  volume  of 
i,280  acre-ft  for  a  duration  of  365  days.  For  a  less 
evere  drought  condition,  transit  losses  ranged 
rom  860  acre-ft  to  3,234  acre-ft  for  the  same 
elease  volumes  and  durations  as  for  the  severe 
Irought  condition.  (Author's  abstract) 
V89-08768 


iYDROLOGIC  MONITORING  OF  SELECTED 

STREAMS   IN   COAL   FIELDS   OF  CENTRAL 

^ND  SOUTHERN  UTAH-SUMMARY  OF  DATA 

:OLLECTED,      AUGUST      1978-SEPTEMBER 

984, 

jeological   Survey,   Salt   Lake  City,  UT.   Water 

lesources  Div. 

:or  primary  bibliographic  entry  see  Field  5B. 

V89-08772 


•OTENTIAL  EFFECTS  OF  ANTICIPATED 
X)AL  MINING  ON  SALINITY  OF  THE  PRICE, 
.AN  RAFAEL,  AND  GREEN  RIVERS,  UTAH, 

jeological   Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

:or  primary  bibliographic  entry  see  Field  4C. 

V89-08774 


METHODS  FOR  ESTIMATING  MAGNITUDE 
IND  FREQUENCY  OF  FLOODS  IN  MON- 
TANA BASED  ON  DATA  THROUGH  1983, 

jeological  Survey,  Helena,  MT.  Water  Resources 
5iv. 

L  J.  Omang,  C.  Parrett.  and  J.  A.  Hull. 
Available  from  Books  and  Open  File  Report  Sec- 
ion,  USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    86-4027,    May 
986.  85p,  22  fig,  5  tab,  16ref. 

jescriptors:  *Floods,  'Montana,  *Flood  frequen- 
:y,  *Data  interpretation,  'Flood  peak,  Mathemati- 
al  equations,  Regression  analysis,  Flow  profiles, 
•lathematical  studies,  Hydrologic  data. 

equations  are  presented  for  estimating  flood  mag- 
litudes  for  ungaged  sites  in  Montana  based  on  data 
hrough  1983.  The  State  was  divided  into  eight 
egions  based  on  hydrologic  conditions,  and  sepa- 
ate  multiple  regression  equations  were  developed 
or  each  region.  These  equations  relate  annual 
lood  magnitudes  and  frequencies  to  basin  charac- 
eristics  and  are  applicable  only  to  natural  flow 
treams.  In  three  of  the  regions,  equations  also 
vere  developed  relating  flood  magnitudes  and  fre- 
|uencies  to  basin  characteristics  and  channel  ge- 
imetry  measurements.  The  standard  errors  of  esti- 
nate  for  an  exceedance  probability  of  1%  ranged 
rom  39%  to  87%    Techniques  are  described  for 


estimating  annual  flood  magnitude  and  flood  fre- 
quency information  at  ungaged  sites  based  on  data 
from  gaged  sites  on  the  same  stream.  Included  are 
curves  relating  flood  frequency  information  to 
drainage  area  for  eight  major  streams  in  the  State. 
Maximum  known  flood  magnitudes  in  Montana  are 
compared  with  estimated  1%-chance  flood  magni- 
tudes and  with  maximum  known  floods  in  the 
United  States.  Values  of  flood  magnitudes  for  se- 
lected exceedance  probabilities  and  values  of  sig- 
nificant basin  characteristics  and  channel  geometry 
measurements  for  all  gaging  stations  used  in  the 
analysis  are  tabulated.  Included  are  375  stations  in 
Montana  and  28  nearby  stations  in  Canada  and 
adjoining  States.  (Author's  abstract) 
W89-08778 


CLUSTER  ANALYSIS  OF  PHYTOPLANKTON 
DATA  COLLECTED  FROM  THE  NATIONAL 
STREAM  QUALITY  ACCOUNTING  NETWORK 
IN  THE  TENNESSEE  RIVER  BASIN,  1974-81, 

Geological   Survey,   Salt   Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08780 


COMPARISON  OF  FLOOD  FREQUENCY  ES- 
TIMATES FROM  SYNTHETIC  AND  OB- 
SERVED DATA  ON  SMALL  DRAINAGE 
AREAS  IN  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

B.  E.  Colson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4034,  1986. 
23p,  9  fig,  2  tab,  11  ref. 

Descriptors:  *Flood  frequency,  'Mississippi,  'Hy- 
drologic models,  'Flood  forecasting,  'Small  wa- 
tersheds, Comparison  studies,  Rainfall-runoff  rela- 
tionships, Flood  peak,  Graphical  analysis,  Statisti- 
cal analysis,  Data  collections,  Stream  gages. 

In  1964  the  U.S.  Geological  Survey  in  Mississippi 
expanded  the  small  stream  gaging  network  for 
collection  of  rainfall  and  runoff  data  to  92  stations. 
To  expedite  availability  of  flood  frequency  infor- 
mation a  rainfall-runoff  model  using  available  long- 
term  rainfall  data  was  calibrated  to  synthesize 
flood  peaks.  Results  obtained  from  observed 
annual  peak  flow  data  for  51  sites  having  16  yr  to 
30  yr  of  annual  peaks  are  compared  with  the 
synthetic  results.  Graphical  comparison  of  the  2,  5, 
10,  25,  50,  and  100-year  flood  discharges  indicate 
good  agreement.  The  root  mean  square  error 
ranges  from  27%  to  38%  and  the  synthetic  record 
bias  from  -9%  to  -18%  in  comparison  with  the 
observed  record.  The  reduced  variance  in  the  syn- 
thetic results  is  attributed  to  use  of  only  four  long- 
term  rainfall  records  and  model  limitations.  The 
root  mean  square  error  and  bias  is  within  the 
accuracy  considered  to  be  satisfactory.  (Author's 
abstract) 
W89-08784 


WATER   RESOURCES   OF  MINER   COUNTY, 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08785 


REGIONALIZATION  OF  LOW-FLOW  CHAR- 
ACTERISTICS OF  TENNESSEE  STREAMS, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
R.  H.  Bingham. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4191,  1986. 
63p,  17  fig,  2  plates,  17  ref,  4  append. 

Descriptors:  'Low  flow,  'Tennessee,  'Stream- 
flow,  'Surface-groundwater  relations,  Mathemati- 
cal studies,  Flow  properties,  Mathematical  equa- 
tions, Geohydrology,  Stream  beds,  Aquifers, 
Transmissivity,  Estimating,  Drainage  basins. 


Streamflow  and  Runoff — Group  2E 

Procedures  for  estimating  3-day  2-year,  3-day  10- 
year,  3-day  20-year,  and  7-day  10-year  low  flows  at 
ungaged  stream  sites  in  Tennessee  are  based  on 
surface  geology  and  drainage  area  size.  One  set  of 
equations  applies  to  west  Tennessee  streams,  and 
another  set  applies  to  central  and  east  Tennessee 
streams.  The  equations  do  not  apply  to  streams 
where  flow  is  significantly  altered  by  activities  of 
man.  Standard  errors  of  estimate  of  equations  for 
west  Tennessee  are  24  to  32%  and  for  central  and 
east  Tennessee  31  to  35%.  Streamflow  recession 
indexes,  in  days/log  cycle,  are  used  to  account  for 
effects  of  geology  of  the  drainage  basin  on  low 
flow  of  streams.  The  indexes  in  Tennessee  range 
from  32  days/log  cycle  for  clay  and  shale  to  350 
days/log  cycle  for  gravel  and  sand,  indicating  dif- 
ferent aquifer  characteristics  of  the  geologic  units 
that  sustain  streamflows  during  periods  of  no  sur- 
face runoff.  Streamflow  recession  rate  depends  pri- 
marily on  transmissivity  and  storage  characteristics 
of  the  aquifers,  and  the  average  distance  from 
stream  channels  to  basin  divides.  Geology  and 
drainage  basin  size  are  the  most  significant  varia- 
bles affecting  low  flow  in  Tennessee  streams  ac- 
cording to  regression  analyses.  (Author's  abstract) 
W89-08813 


FLOOD  OF  DECEMBER  1982  AND  THE  100- 
AND  500-YEAR  FLOOD  ON  THE  BUFFALO 
RIVER,  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-08814 


FLOOD  OF  OCTOBER  1983  IN  SOUTHEAST- 
ERN ARIZONA-AREAS  OF  INUNDATION  IN 
SELECTED  REACHES  ALONG  THE  GILA 
RIVER, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08815 


ESTIMATION  OF  RECHARGE  OF  SAND  AQ- 
UIFER OF  THE  ISLAND  OF  MANNAR,  SRI 
LANKA, 

Moratuwa  Univ.  (Sri  Lanka).  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-08857 


FLOOD  HYDROLOGY:  PROCEEDINGS  OF 
THE  INTERNATIONAL  SYMPOSIUM  ON 
FLOOD  FREQUENCY  AND  RISK  ANALYSES, 
14-17  MAY  1986,  LOUISIANA  STATE  UNIVER- 
SITY, BATON  ROUGE,  U.S.A. 
For  primary  bibliographic  entry  see  Field  IOC. 
W89-08863 


CURRENT  STATE  OF  HYDROLOGIC  MODEL- 
ING AND  ITS  LIMITATIONS, 

Dames  and  Moore,  Golden,  CO. 
A.  Prakash. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  1-16,  2  fig,  5  tab, 
27  ref. 

Descriptors:  'Flood  forecasting,  'Hydrologic 
models,  'Model  studies,  'Storm  runoff,  'Stream- 
flow,  Stochastic  models,  Model  testing,  Regression 
analysis,  Frequency  analysis,  Flood  frequency, 
Drought,  Estimating  equations,  Forecasting,  Pre- 
diction, Research  priorities,  Comparison  studies, 
Performance  evaluation,  Precision. 

A  brief  description  of  commonly  used  hydrologic 
models  is  presented.  These  include  storm  runoff 
models,  deterministic  models  for  generation  of  se- 
quential streamflows,  regression  and  stochastic 
models  for  extension  of  hydrologic  data,  and 
models  for  frequency  analysis  of  floods  and 
droughts  and  risk-based  designs.  The  subjectivity 
and  judgment  involved  in  the  estimation  of  input 
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parameters  for  each  model  are  indicated  along 
with  the  effect  of  the  estimated  values  of  such 
parameters  on  the  output  of  the  model.  For  each 
model,  several  limitations  to  practical  applications 
are  described.  In  some  cases,  these  limitations  are 
attributable  to  inadequacy  of  data  for  calibration 
and  verification  of  the  model,  complexity  of  pro- 
gramming algorithms,  and  the  number  of  input 
variables  which  have  to  be  estimated.  In  others, 
e.g.,  determination  of  the  maximum  flood  probabil- 
ity and  the  confidence  limits  of  predictions  for 
such  extreme  events,  further  research  is  required  to 
develop  analytical  tools  to  yield  results  of  desired 
accuracy.  Areas  of  further  research  are  identified 
to  update  the  existing  models  or  to  develop  new 
models  to  enable  a  practicing  hydrologist  to  per- 
form hydrologic  analyses  of  water  resources  devel- 
opment projects  with  more  certainty  and  better 
precision.  (See  also  W89-08863)  (Author's  abstract) 
W89-08864 


MORE  FREQUENT  FLOODING  IN  LOUISI- 
ANA: CLIMATIC  VARIABILITY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ography and  Anthropology. 
R.  A.  Muller,  and  J.  D.  McLaughlin. 
IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  41-56,  10  fig,  10 
ref. 

Descriptors:  *C)imatology,  'Correlation  analysis, 
•Louisiana,  *Climatic  data,  *Flood  frequency, 
River  forecasting,  Discharge  measurement,  Pre- 
cipitation, Temperature,  Drainage  area,  Hydrolog- 
ic budget,  Precipitation  excess,  Runoff  forecasting, 
Hydrologic  data  collections,  Weather  data  collec- 


Climatic  events  associated  with  the  Louisiana 
floods  of  1982-1983  are  analyzed  in  the  context  of 
the  long-term  climatic  regime  of  the  region.  In 
southeastern  Louisiana  there  are  rarely  more  than 
40  years  of  river  stage  and  discharge  data  available 
for  analyses  of  long-term  trends  of  flooding  fre- 
quencies and  intensities,  and  these  periods  of 
record  are  not  long  enough  to  evaluate  the  possible 
effects  of  climatic  variability.  Furthermore,  indi- 
vidual cooperative  station  precipitation  data  are 
neither  very  representative  of  rainfall  received 
over  drainage  basins,  nor  do  they  represent  homo- 
geneous data  sets  over  extended  time  periods.  To 
overcome  these  deficiencies,  divisional  climatic 
data  are  used  in  this  study.  Divisional  temperature 
and  precipitation  data  from  1899  to  1930  has  been 
compiled  and  merged  with  National  Climatic  Data 
Center  (NCDC)  data  from  1931  to  date  to  produce 
a  climatic  data  series  of  almost  100  years.  A  modi- 
fied Thornthwaite  water-budget  model  is  used  to 
estimate  monthly  divisional  moisture  surpluses,  or 
precipitation  available  for  groundwater  recharge 
and  runoff,  for  the  division.  Correlation  analyses  of 
flood  events  on  regional  rivers  and  the  monthly 
moisture  surpluses  for  the  climatic  division  show 
only  a  modest  relationship.  Studies  of  the  precipi- 
tation patterns  of  flood  events,  however,  show  that 
excessive  rainfalls  are  normally  limited  to  areas 
much  smaller  than  the  climatic  division.  Hence, 
flood  series  on  small-  to  intermediate-sized  drain- 
age basins  undoubtedly  reflect  the  spotty  or  local- 
ized patterns  of  excessive  rainfalls,  and  may  or  may 
not  reflect  regional  climatic  variability.  The  cli- 
matic divisional  data  are  more  representative  of 
regions  and  probably  are  a  better  index  of  regional 
climatic  variability  associated  with  changing  at- 
mospheric circulation  patterns.  (See  also  W89- 
08863)  (Author's  abstract) 
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Descriptors:  'Indiana,  'Flooding,  'Snowmelt, 
•Excess  rainfall,  *River  basins,  Flood  damage, 
Ohio,  Illinois,  Michigan. 

Rapid  melting  of  a  snowpack  containing  up  to  six 
inches  (15  centimeters)  of  water  equivalent,  which 
occurred  with  a  moderate  rainfall  of  up  to  three 
inches  (eight  centimeters),  caused  major  flooding 
in  March  1982  in  northern  Indiana,  northwestern 
Ohio,  northeastern  Illinois,  and  southern  Michigan. 
Particular  attention  is  given  to  the  Maumee  River 
basin,  where  flooding  on  most  large  streams  was 
the  worst  since  the  devasting  flood  of  1913.  In 
Fort  Wayne,  Indiana,  flooding  of  the  Maumee 
River  and  its  tributaries,  the  St.  Mary's  and  the  St. 
Joseph  Rivers,  damaged  1,500  homes  and  100  busi- 
nesses, forced  the  evacuation  of  9,000  people,  and 
caused  over  $50  million  in  damage.  A  major  flood- 
Fighting  effort  prevented  additional  damage.  (See 
also  W89-08863)  (Author's  abstract) 
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Descriptors:  *Flood  forecasting,  *River  basins, 
•Flood  plains,  •Simulation  analysis,  Louisiana, 
Coastal  marshes,  Tidal  effects,  Discharge  capacity, 
Wind,  Gaging  stations,  Flow  measurement,  Stage- 
discharge  relations,  Boundary  conditions,  Correla- 
tion analysis. 

Many  rivers  in  southern  Louisiana  flow  into  coast- 
al embayments  and  terminate  in  broad,  low-lying 
marsh  systems  with  various  branching  distributar- 
ies and  extensive  floodplains.  The  western  Terre- 
bonne Parish  marsh  study  area,  located  in  south- 
central  Louisiana,  is  a  riverine  and  tidally  dominat- 
ed floodplain.  Flooding  in  the  region  is  driven 
mainly  by  astronomical  tides,  river  discharge,  and 
meteorological  winds.  There  is  no  long-term  dis- 
charge gaging  station  existing  in  the  area.  Stage 
and  flow  records  at  nearby  stations  are  utilized  for 
the  estimation  of  tidal  and  discharge  boundary 
conditions  to  be  used  for  computer  flooding  simu- 
lations. The  analysis  attempts  to  correlate  the  in- 
situ  short-term  field  measurements  with  the  avail- 
able long-term  records  elsewhere.  A  backwater 
flooding  event  was  simulated.  The  dynamic  re- 
sponse of  floodplains  to  such  an  event  is  discussed 
briefly.  (See  also  W89-08863)  (Author's  abstract) 
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The  diffusive  flow  pattern  of  flood  waves  in  large 
rivers  is  investigated  using  the  zero-inertia  wave 
approximation.  The  river  geometry  is  approximat- 
ed by  a  simple  substitute  river  corresponding  to  a 
wide  rectangular,  prismatic  channel  of  uniformly 
distributed  wall  roughness.  Although  the  local 
river  geometry  is  overlooked,  the  main  geometri- 
cal characteristics  are  retained  as  average  values. 
The  results  obtained  by  such  a  simple  approach 
thus  may  not  be  applied  to  local  river  zones,  but 


only  to  the  overall  discharge  characteristics.  T 
upstream  river  hydrograph  corresponds  to 
single-peaked  flood  wave,  while  the  lateral  inflt 
to  the  river  is  uniformly  distributed.  Both  of  t 
hydrographs  are  normalized  to  the  same  time 
peak.  The  governing  convection-diffusion  equati 
for  river  discharge  as  a  function  of  space  and  tit 
is  solved  with  an  implicit  numerical  scheme.  Ty 
cal  results  are  graphically  presented;  in  particul 
the  maximum  discharge  as  a  function  of  the  Ion 
tudinal  coordinate  as  well  as  the  correspondi 
time  to  peak  at  arbitrary  locations  are  investigati 
Owing  to  the  generalized  approach,  the  diffusi 
pattern  of  flood  waves  in  large  rivers  can 
straightforwardly  analyzed,  once  the  basic  para 
eters  such  as  the  characteristics  of  the  substiti 
river  and  the  upstream  and  lateral  inflows  quai 
fied.  The  model  presented  thus  enables  a  ra| 
prediction  of  all  discharge  quantities  and  appl 
particularly  to  preliminary  design  informatii 
Therefore,  it  is  also  of  interest  with  respect  to  l 
frequency  and  risk  analyses  of  floods  in  rivers.  1 
results  are  applied  to  a  large  flood  wave  in  1 
upper  Rhine  valley.  The  comparison  of  the  pred 
tions  with  the  observations  indicates  that  I 
present  approach  is  able  to  model  the  main  t 
charge  characteristics.  Furthermore,  it  is  foil 
that  the  reaches  considered  must  be  long  in  on 
that  the  diffusive  flow  pattern  appears.  Conditi< 
in  terms  of  basic  variables  are  given,  for  which  ' 
wave  diffusion  can  be  overlooked  and  the  kinem 
ic  wave  approximation  may  be  substituted  for  I 
zero-inertia  wave  approximation.  (See  also  W 
08863)  (Author's  abstract) 
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The  Three-River  Plain  Region  has  an  immens 
wide  area,  amounting  to  more  than  one  hund 
thousand  square  kilometers.  It  is  one  of  the  imp 
tant  commercial  grain  production  in  the  counl 
The  region  consists  of  a  broad  marshland  of  1 
level.  Although  most  parts  of  the  area  have  b 
drained  for  cultivation  for  years,  the  drain: 
system  in  the  whole  region  is  still  imperfect  i 
the  frequent  occurrence  of  drought  and  floor, 
always  threatening  the  region  very  seriously, 
there  are  many  problems  to  be  researched  in 
construction  of  water  conservancy  in  this  regi 
The  Xinan  River  model  was  modified,  tested  : 
applied  to  the  computation  of  the  rainfall  runof 
the  Raoli  River;  the  single-acting  hydraulic  c 
nection  between  capillary  water  and  free  watei 
the  surface  course  in  the  Three  Water  Resou 
Model  was  modified  to  be  a  double-acting  hydt 
lie  connection.  Results  of  hydrologic  research 
the  rainfall  runoff  model  in  the  Three-River  PI 
Region  were  applied  to  the  field  drainage  in 
region  to  solve  the  computation  problem  of  dn 
age  discharge  following  rainfall,  so  as  to  pro\ 
the  grounds  necessary  for  the  reclamation  proj 
to  be  designed  there.  Generally,  the  analog  mc 
has  attained  a  satisfactory  accuracy,  although 
areas  and  flows  in  the  experimental  districts 
comparatively  small.  (See  also  W89-08863)  (F 
PTT) 
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Basins.  Runoff  volume,  Infiltration. 

Recently,  hydrologic  models  based  on  the  geomor- 
phologic  theory  for  the  prediction  of  discharge 
h\drographs  of  ungauged  watersheds  have  been 
developed.  The  mathematical  development  of 
these  models  is  reviewed.  One  of  these  models, 
which  accounts  for  the  infiltration  in  watersheds,  is 
applied  for  Elmaghara  basin  in  the  northern  part  of 
Sinai.  A  geomorphoclimatic  model  for  the  predic- 
tion of  surface  runoff  volumes  is  also  presented  and 
applied  for  the  same  basin.  The  model  has  a  simple 
structure  and  is  applicable  for  large  scale  basins.  It 
is  designed  in  such  a  way  that  a  physically  based 
expression  for  infiltration  can  be  considered.  The 
effects  of  infiltration  on  the  surface  runoff  of  the 
basin  are  illustrated.  (See  also  W89-08863)  (Au- 
thor's abstract) 
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Descriptors:  *Hydrographs,  'Watersheds,  'Flood 
hydrographs,  'Model  studies,  Estimating  equa- 
tions. Hydrologic  data,  Physiographic  provinces, 
Model  testing.  Regression  analysis. 

Regression  equations  are  used  for  determining  pa- 
rameters of  typical  winter  and  summer  flood  hy- 
drographs. They  were  calculated  based  on  hydro- 
logic  and  physiographic  data  from  lowland  and 
highland  watersheds  of  medium  size  which  are 
situated  in  the  Vistula  basin,  applying  stepwise 
regression  method.  An  attempt  was  made  to  utilize 
the  obtained  equations  in  small  watersheds  which 
differ  in  their  character  from  those  used  for  deter- 
mining ihe  equations.  The  results  of  the  experiment 
show  the  possibility  of  applying  these  estimating 
equations  in  small  ungauged  watersheds,  allowing 
for  a  possibility  of  an  error  of  an  order  of  several 
percent.  The  problem  dealt  with  should  interest 
liydrologists  who  possess  basic  hydrologic-histori- 
za\  data:  water  stages  and  flows,  and  who  have  no 
spportunities  of  obtaining  more  accurate  data  from 
sxpenmental  watersheds.  (See  also  W89-08863) 
[Author's  abstract) 
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Descriptors:  'Flood  peak,  'Water  level,  'Routing, 
Flood  routing,  'Model  studies,  Drainage  area, 
statistical  models,  Mathematical  models,  Hydro- 
ogic  models,  Boundary  conditions,  Civil  engineer- 
ing, Channel  flow,  Roughness  coefficient,  Flood 
3  ains.  Flood  waves,  Embankments,  Flood  routing, 
Netherlands. 

Flood  level  computations  are  discussed,  referring 
o  determination  of  water  levels,  discharge  distri- 


bution and  flow  velocities  in  single  and  compound 
channels  for  the  design  of  civil  engineering  works. 
The  hydrological  and  hydraulic  aspects  discussed 
are  external  boundary  conditions,  internal  bounda- 
ry conditions,  and  computational  models.  External 
boundary  conditions  refer  to  either  extreme  up- 
stream discharges,  or  downstream  water  levels,  or 
to  their  joint  occurrence  depending  on  the  location 
of  the  channel  section.  The  application  of  one-  or 
two-dimensional  statistical  models  require  homoge- 
neous series  of  sufficient  length.  For  various  rea- 
sons, series  are  often  inhomogeneous  and  too  short. 
A  procedure  is  discussed  to  eliminate  inhomogen- 
eities  and  to  fill  in  missing  data.  It  includes  the 
sequential  and  efficient  use  of  hydrologic  and 
channel  routing  models.  The  application  of  this 
technique  on  a  drainage  area  of  1500  square  kilo- 
meters in  the  northern  part  of  the  Netherlands  is 
dealt  with.  The  results  have  led  to  considerable 
savings  on  civil  engineering  works.  The  internal 
boundary  conditions  comprise,  aside  from  channel 
geometry  and  structure  conditions,  the  hydraulic 
roughness  of  the  cross  profile,  i.e.  main  channel 
and  flood  plains.  Special  attention  is  focused  on  the 
variation  of  the  roughness  of  a  sandy  river  bed 
during  the  passage  of  a  flood  wave.  Empirical 
relations  between  bedform  dimensions  and  hydrau- 
lic roughness  based  on  recent  investigations  are 
dealt  with.  The  effect  of  retarded  adaptation  of 
bedform  dimensions  on  the  development  of  the 
roughness  is  indicated.  Its  consequence  for  the 
hydrological  boundary  conditions  for  these  type  of 
computations  is  discussed.  It  is  concluded  that 
some  commonly  used  statistical  techniques  over- 
simplify the  boundary  conditions  for  proper 
design.  Finally,  one-  and  two-dimensional  numeri- 
cal flood  routing  models,  their  limits  and  prefer- 
ence for  application  are  discussed.  Examples  of 
their  application  for  simulation  of  dam-break 
waves  on  the  Rio  Parana  and  for  flood  level  com- 
putations for  design  of  embankments  along  the 
Rhine  branches  in  the  Netherlands  are  presented. 
(See  also  W89-08863)  (Author's  abstract) 
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Descriptors:  'Hydrologic  models,  'Streamflow, 
'Model  studies,  'Streamflow  forecasting,  'Mathe- 
matical models,  'Watersheds,  Flood  hydrographs, 
Temporal  distribution,  Variability,  Climatic  data, 
Geomorphology,  Continuity  equation,  Rainfall- 
runoff  relationships,  Poisson  Ratio. 

A  version  of  the  classical  shot-noise  process,  a 
special  case  of  the  filtered  poisson  process,  is 
adopted  in  this  paper  as  a  streamflow  model.  Some 
of  its  basic  properties  may  have  potential  in  appli- 
cations. Among  the  features  investigated  are  its 
covariance  function,  the  duration  of  its  excursions 
above  a  certain  threshold  level,  and  its  extreme 
values.  The  distribution  function  of  its  maximum 
value  is  obtained  in  an  arbitrary  time  interval  in  a 
simple  form.  The  principal  concern  is  the  physical 
base  for  application  of  the  shot-noise  process  as  a 
streamflow  model.  The  climatic  conditions  and 
geomorphological  features  of  a  watershed  which 
suggest  that  the  shot-noise  model  may  be  feasible 
are  discussed.  In  this  respect,  of  central  importance 
is  the  set  of  the  discontinuity  points  of  the  process, 
which  represents  the  building  blocks  of  the  entire 
structure.  Their  importance  stems  from  the  fact 
that  they  represent  the  occurrence  times  of  those 
rainfall  events  which  are  capable  of  generating  an 
effective  runoff.  A  physically  plausible  explanation 
is  provided  for  why  this  set  of  points  represents  a 
nonhomogeneous  Poisson  point  process.  (See  also 
W89-08863)  (Author's  abstract) 
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A  previously-derived  method  for  hydrologic  in- 
verse detection,  originally  used  for  runoff  data 
analysis,  is  extended  to  the  hydrologic  basin  in  a 
tropical  zone.  Applications  of  this  method  (Filter 
Separation  Autoregression  Model  Method)  have 
been  carried  out  on  the  daily  hydrologic  data  of 
the  watershed  of  the  Quai  Yai  River  in  Thailand, 
having  a  drainage  area  of  10,800  square  kilometers, 
and  the  watershed  of  the  Pampanga  River  in  the 
Philippines,  having  a  drainage  area  of  7,850  square 
kilometers.  Generally,  identification  of  the  re- 
sponse characteristics  of  a  system  requires  the  data 
of  both  the  input  and  the  output  from  the  rainfall- 
runoff  system.  Therefore,  most  of  the  hydrologic 
system  analysis  proposed  have  been  developed  by 
making  use  of  the  time  series  of  both  rainfall  and 
runoff.  A  derivation  is  attempted,  using  only  daily 
data,  of  not  only  the  response  characteristics  of 
hydrologic  subsystems,  but  also  the  effective  daily 
rainfall  components  to  the  subsystems.  The  proce- 
dure of  the  present  method  is  summarized  as  fol- 
lows: (1)  daily  runoff  time  series  are  separated  into 
time  series  of  overland  flow,  interflow,  and 
groundwater  flow  through  numerical  filters  whose 
cutoff  frequencies  have  been  determined  from  the 
autoregressive  coefficient  and/or  from  the  coher- 
ence gap  between  rainfall  and  runoff;  (2)  response 
characteristics  of  the  hydrologic  subsystem  (over- 
land flow,  interflow,  and  groundwater  flow)  have 
been  identified  by  fitting  the  autoregressive  models 
to  the  time  series  of  filtered  runoff  components;  (3) 
daily  rainfall  time  series  have  been  estimated  as  the 
random  input  to  the  fitted  autoregressive  model. 
(See  also  W89-08863)  (Author's  abstract) 
W89-08876 


SYNTHETIC  FLOW  GENERATION  WITH 
STOCHASTIC  MODELS, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
L.  H.  Wijayaratne,  and  P.  C.  Chan. 
IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  175-185,  5  tab,  7 
ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Streamflow  forecasting,  Watersheds,  Sta- 
tistical analysis,  Markov  process,  Model  testing, 
Comparison  studies. 

A  first-order  Markovian  model  for  streamflow  esti- 
mation is  based  on  the  three-parameter  log  normal 
distribution.  This  model  was  comparated  with  the 
Thomas-Fiering  models,  formulated  using  gamma 
distribution.  Primary  objectives  of  the  study  were: 
(1)  to  examine  the  satisfactory  applicability  of  the 
proposed  model,  and  (2)  to  investigate  the  impor- 
tance of  preserving  the  skewness  in  streamflow 
generation.  Each  model  was  used  to  generate  se- 
quences of  annual  mean  flows  for  six  watersheds. 
Average  estimates  of  the  statistical  parameters 
were  computed  for  the  generated  sequences  and 
then  compared  with  the  historic  values.  To  deter- 
mine the  effect  of  skewness,  the  probable  maxi- 
mum annual  flows  were  estimated  for  three  return 
periods  using  generated  sequences  and  the  magni- 
tudes due  to  different  models  were  compared.  The 
results  of  the  study  indicate  the  importance  of 
preserving  the  skewness  in  flow  generation.  In 
addition,  they  reveal  that  the  proposed  model  can 
be  satisfactorily  used.  (See  also  W89-08863)  (Au- 
thor's abstract) 
W89-08877 
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Group  2E — Streamflow  and  Runoff 

REDUCTION  OF  UNCERTAINTIES  IN  THE 
FLOOD  ESTIMATION  IN  THE  CZECHOSLO- 
VAK SECTION  OF  DANUBE  RIVER, 

Slovak     Hydrometeorological     Inst.,     Bratislava 
(Czechoslovakia). 
B.  Minarik,  and  K.  Martinka. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  187-195,  4  fig,  11 
ref. 

Descriptors:  'Flood  forecasting,  "Czechoslovakia, 
•Danube  River,  *Watersheds,  *Model  studies, 
•Runoff  forecasting,  Algorithms,  Estimating  equa- 
tions, River  systems. 

Because  of  various  short-  and  long-term  changes  in 
the  watershed,  complicated  hydrologic  and  hy- 
draulic phenomena,  and  incomplete  information 
about  the  process,  many  uncertainties  are  involved 
in  real-time  flood  estimation  and  forecasting. 
Runoff  estimates  and  short-term  forecasts  were 
formulated  by  the  state  space  model.  The  adaptive 
filtering  approach  for  the  estimation  of  unknown 
parameters  of  the  model  was  used.  The  algorithm 
was  applied  to  the  flood  forecasting  problem  on 
the  Danube  system  in  Czechoslovakia.  (See  also 
W89-08863)  (Author's  abstract) 
W89-08878 


REAL-TIME  FLOOD  FORECASTING  IN  THE 
RIVER  SECTION  WITH  UNGAGED  TRIBU- 
TARIES, 

Slovak     Hydrometeorological     Inst.,     Bratislava 
(Czechoslovakia). 
B.  Minarik. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  197-210,  2  fig,  11 
ref. 

Descriptors:  *Flood  forecasting,  *Model  studies, 
•River  basins,  Mathematical  studies,  Hydrologic 
models,  Algorithm,  Estimation,  Czechoslovakia, 
Tributaries,  Danube  River. 

The  solution  of  the  problem  of  the  adaptive  flood 
forecasting  of  the  tributaries  of  large-scale  water 
resource  systems  is  described.  The  water  resource 
system  is  divided  into  interbasins  limited  by  signifi- 
cant specific  profiles.  The  basic  dynamic  model  of 
interbasin  behavior  is  formulated  by  the  state  space 
model  and  solved  by  the  adaptive  Kalman  filtra- 
tion algorithm.  Because  of  fast  changes  in  the 
behavior  of  hydrological  processes,  the  results  of 
adaptive  filtration  typically  exhibit  delays  and/or 
instability  which  grade  hydrological  forecasts.  In 
real-time  operation,  therefore,  the  following  proce- 
dure can  be  advantageous:  (i)  determination  of  the 
type  of  situation  in  which  the  hydrological  process 
occurs,  (ii)  using,  for  the  given  type  of  hydrologi- 
cal situation,  the  corresponding  basic  model  and 
values  of  the  unknown  parameters,  and  allowing 
the  adaptive  algorithm  operate  upon  these  values 
until  the  hydrological  situation  changes.  The  prob- 
lem of  the  effective  utilization  of  inaccurate  and 
incomplete  information  on  the  behavior  of  hydro- 
logical  processes  in  ungaged  interbasins  is  solved 
by  the  two-level  estimator.  The  algorithm  is  ap- 
plied to  real-time  estimation  and  forecasting  in  the 
Czechoslovak  section  of  the  Danube  River  and 
other  Czechoslovak  rivers.  (See  also  W89-08863) 
(Author's  abstract) 
W89-08879 


FLOOD  FORECASTING  MODEL  FOR  CITAN- 
DUY  RIVER  BASIN, 

Uttar  Pradesh  Irrigation  Research  Inst.  Roorkee 
(India) 

K  N.  Mutrcja,  Y.  Au-Ycung,  and  I.  Martono. 
IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA  1987  p  211-220,  3  fig,  3 
tab,  I  ref 


Descriptors:  *Statistical  models,  *Flood  forecast- 
ing, 'River  basins,  Mathematical  models,  Water 
level  recorders,  Model  studies,  Gaging  stations, 
Correlation  analysis,  Standard  deviation,  India, 
Comparison  studies,  Performance  evaluation, 
Error  analysis,  Model  studies. 

Three  flood  forecasting  models  were  analyzed  in 
determining  the  optimal  model  for  short-term 
flood  forecasting  for  the  Citanduy  River  Basin:  (1) 
deterministic  models,  (2)  mathematical  models,  and 
(3)  statistical  models.  The  statistical  model  was 
selected  for  its  simplicity  and  accuracy.  Concur- 
rent hourly  water  level  data  of  different  base  sta- 
tions on  different  tributaries  were  used  to  develop 
a  multiple  correlation  model  for  predicting  stages 
at  the  forecasting  station.  To  prepare  a  forecast, 
the  input  data  needed  are  the  hourly  water  levels 
at  upstream  locations  called  the  base  stations.  Nine 
such  locations,  each  equipped  with  an  automatic 
water  level  recorder,  were  identified.  The  accura- 
cy of  the  developed  model  was  tested  at  each 
forecasting  station  with  an  independent  data  set, 
which  were  not  used  in  developing  the  model.  The 
forecasting  accuracy  was  computed  through  the 
standard  error  of  the  estimate  which  was  within 
0.2  for  all  the  forecasting  stations,  except  at 
Cikawung  which  was  0.34.  (See  also  W89-08863) 
(Author's  abstract) 
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UNCERTAINTY  AND  CONFIDENCE  IN  ESTI- 
MATING FLOOD  FREQUENCIES  FROM 
HURRICANES  AND  NORTHEASTERS  AT  UN- 
GAGED  COAST  LOCATIONS:  A  NEW  METH- 
ODOLOGY, 

S.  Dendrou,  and  B.  Dendrou. 
IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  221-230,  2  fig,  2 
tab,  9  ref. 

Descriptors:  *Flood  frequency,  *  Probabilistic 
process,  *Flood  profiles,  *Coasts,  *Storms,  'Model 
studies,  'Hurricanes,  'Simulation  analysis,  Numeri- 
cal analysis,  Statistical  studies,  Storm  surges,  Flood 
levels,  Statistical  deviation,  Flood  frequency, 
Storm  tides,  Crest  gages,  Atlantic  coast,  North 
Carolina,  Cape  Hatteras,  Estimating. 

Coastal  flooding  along  the  Atlantic  coast  north  of 
Cape  Hatteras  is  caused  by  hurricanes  and  by 
northeasters.  The  best  available  tidal  gage  records 
are  about  100  years  long,  so  that  estimation  of 
flood  levels  of  a  50-year  return  period  and  above  is 
fraught  with  statistical  error.  This,  together  with 
the  fact  that  hydrodynamically  consistent  flood 
profiles  are  usually  required  everywhere  along  the 
coastline  of  communities  (not  just  at  the  gage),  led 
to  the  development  and  use  of  the  Joint  Probability 
Method  (JPM).  This  is  a  simulation-based  method, 
whereby  surges  are  simulated  via  a  numerical  hy- 
drodynamic  model.  This  model,  in  turn,  is  used  to 
derive  flood  level  statistics  (frequencies)  from  sta- 
tistics of  the  meteorological  cause.  Two  elements 
necessary  in  applying  the  JPM  method  are  a  para- 
meterization of  the  storm,  and  the  extraction  of 
statistics  for  these  parameters  from  the  meteoro- 
logic  record.  A  synthetic  sample  of  storms  is  then 
used  to  simulate  representative  surges  covering  the 
entire  range  of  flood  levels.  In  the  15  years  of  use 
of  the  JPM  method  the  sample  size  of  synthetic 
storms  has  been  determined  heuristically  to  vary 
from  300  to  800.  The  central  question  addressed  is 
the  optimal  sample  size  of  synthetic  storms  which 
will  achieve  the  required  accuracy  without  pro- 
ducing redundant  information  given  the  required 
accuracy  of  estimation  of  flood  levels.  The  ques- 
tion is  approached  from  the  viewpoint  of  confi- 
dence intervals  on  the  estimated  frequency  of  ex- 
ceedence  of  a  given  flood  level.  In  contrast,  gage 
analyses  provide  estimates  of  flood  levels  for  given 
exceedence  frequencies  and  the  corresponding 
confidence  intervals  are  given  on  the  flood  levels 
rather  than  on  the  frequencies.  The  flood  frequen- 
cy estimation  error  expressed  as  a  confidence  inter- 
val is  complimented  by  determination  of  the  accu- 
racy of  the  estimate.  This  is  achieved  by  use  of  a 
second-moment  first  order  technique  in  conjunc- 
tion with  multiple  simulations  according  to  a  strati- 


fied sampling  scheme.  Thus,  the  level  of  acceptable 
error  controls  the  number  of  synthetic  storms  that 
need  to  be  simulated  (the  sample  size),  and  the 
required  accuracy  dictates  which  synthetic  storms 
to  simulate.  (See  also  W89-08863)  (Author's  ab- 
stract) 
W89-08881 


STAGE-FREQUENCY  CURVES  FOR  FLOOD- 
ING DUE  TO  WAVE  OVERTOPPING  OF  SEA- 
WALLS, 

Coastal  Engineering  Research  Center,  Vicksburg, 
MS. 

T.  A.  Hardy. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  USA.  D  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  231-240,  4  fig,  8 
ref. 

Descriptors:  'Flood  stages,  'Flood  frequency, 
'Waves,  'Sea  walls,  'Flooding,  'Storms,  'Model 
studies,  Storm  surges,  Probabilistic  process,  Error 
analysis,  Numerical  analysis,  Flood  levels,  Flood 
routing,  Coasts,  Boston,  Massachusetts. 

Curves  relating  flood  levels  with  their  frequency 
of  occurrence  were  established  for  a  coastal  area 
just  north  of  Boston.  The  principal  cause  of  flood- 
ing is  the  overtopping  of  seawalls  by  storm  waves. 
The  project  procedure  involved  the  use  of  five 
modeling  systems,  including  numerical  storm 
surge,  numerical  spectral  wave,  physical  wave 
overtopping,  flood  routing,  and  probability 
models.  The  main  focus  is  on  the  probability  model 
with  the  other  four  models  only  briefly  described. 
The  probability  model  had  four  main  tasks:  selec- 
tion of  flood  events  to  be  modeled,  assignment  of 
probability  to  these  events,  generation  of  stage- 
frequency  curves,  and  providing  a  measure  of 
error  in  the  selection  process.  The  maximum  still 
water  level  which  occurs  during  an  event  was 
chosen  as  the  key  variable.  Surge  time  series  ex- 
tracted from  historical  data  were  combined  ran- 
domly with  a  starting  synthetic  storm  plus  tide 
events.  Events  were  selected  from  this  ensemble 
for  simulation  and  were  assigned  probabilities  ac- 
cording to  portion  of  a  predetermined  frequency 
curve.  This  frequency  curve  was  transferred  from 
Boston  to  the  study  area  through  the  modeling 
process.  Probable  error  bounds  calculated  for  the 
selection  process  showed  that  the  process  could 
represent  all  possible  events  with  a  small  numbei 
of  simulated  events.  (Fish-PTT) 
W89-08882 


SPATIAL  AND  TEMPORAL  FACTORS  CON 
TROLLING  OVERTOPPING  OF  COASTAI 
RIDGES, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geolo 

gy- 

W.  F.  Tanner. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna 
tional  Symposium  on  Flood  Frequency  and  Risl 
Analyses,  14-17  May  1986,  Louisiana  State  Univer 
sity,  Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.   1987.  p  241-248,  28  ref 

Descriptors:  'Flooding,  'Coasts,  'Storms 
'Waves,  Storm  surges,  Dunes,  Beach  profiles 
Wave  crest,  Wave  wash,  Bathymetry,  Corioli: 
force,  Climatology,  Geologic  control,  Geologil 
history. 

On  low  coasts  there  may  be  one  of  three  basic  san< 
or  gravel  ridge  types:  swash-built  ridge,  dum 
ridge,  or  storm  surge  ridge.  The  first  of  the* 
commonly  occurs  in  beach  ridge  plains,  with  up  t( 
200  or  more  ridges,  more  or  less  parallel  with  eacl 
other.  Common  processes  for  storm  overtoppim 
include  Langmuir  superelevation,  wave  crossing 
wave  energy  funneling  (bathymetry),  and  Corioli 
effects  (each  up  to  1.0  meter  or  more),  perhap 
additive;  all  are  short-term  items  (seconds  to  days] 
Edge  waves  make  no  energy  and  are  unimportant 
Long-term  changes  have  climatological  and/or  ge 
ological  controls.  The  number  of  controls  am 
interactions  are  unknown.  A  few  are  listed  to  sho\ 
some  of  the  complications.  In  the  last  5,000  yean 
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uajor  changes  have  occurred  rapidly  at  about 
,000-year  intervals,  long  after  ice  sheet  melting 
tras  over.  Many  major  geological  catastrophes 
ave  unknown  periods  and  cannot  be  forecast. 
See  also  W89-08863)  (Author's  abstract) 
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TATISTICAL  ANALYSIS  OF  STORM  TIDE 
XEVATIONS  FOR  NEW  ENGLAND  COAST- 
L  COMMUNITIES, 

tone   and   Webster   Engineering   Corp.,    Boston, 

IA 

'.  J.  Tsai. 

Ij  Flood  Hydrology:  Proceedings  of  the  Interna- 

onal  Symposium  on  Flood  Frequency  and  Risk 

inalyses,  14-17  May  1986,  Louisiana  State  Univer- 

ty,  Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 

lompany,  Boston,  MA.  1987.  p  249-256,  5  fig,  14 

:f. 

•escriptors:  *Storm  tides,  *FIood  forecasting, 
Storm  surges,  'Coasts,  'Floods,  *Storms,  *Model 
udies.  Flood  damage,  Flood  levels,  Mathematical 
lodels.  Synthetic  hydrology.  Statistical  analysis, 
robability  distribution,  Gage  stations,  Storm 
irges,  New  England,  Flood  recurrence  interval, 
isurance,  Model  testing. 

long  the  New  England  coast,  most  of  the  flood- 
g  damage  is  caused  by  winter  storm  or  northeast- 
•  induced  surges.  Because  the  cause  of  flooding  is 
lique,  the  Federal  Insurance  Administration  has 
onsored  the  development  of  a  methodology  to 
Jculate  water  elevations  using  both  the  synthetic 
inter  storm  model  and  the  storm  surge  model, 
ased  on  the  methodology,  determinations  can  be 
ade  of  coastal  flood  levels  having  return  intervals 
'  10,  50,  100,  and  500  years.  A  statistical  analysis 
is  been  adopted  for  the  Flood  Insurance  Study 
:ing  the  results  of  storm  surge  modelling  and  the 
lected  probability  distribution  model.  The  Pear- 
m  Type  III  Distribution  was  found  to  be  a  good 
obability  distribution  for  storm  tide  elevations  at 
e  tide  gage  stations  in  New  England  with  all  the 
s  accepted  by  the  chi-square  test  at  the  95  per- 
:nt  confidence  level.  (See  also  W89-08863)  (Au- 
or's  abstract) 
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PTIMIZING  FLOOD  PROTECTION  FOR  CY- 
*ESS  CREEK,  HARRIS  COUNTY,  TEXAS, 

rmy  Engineer  District,  Galveston,  TX. 

)r  primary  bibliographic  entry  see  Field  4A. 
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FFECT  OF   EMBANKING  ON   RIVER   AND 
•-A  FLOODS, 

ternational  Inst,  of  Hydraulic  and  Environmental 

igineering,  Delft  (Netherlands). 

>r  primary  bibliographic  entry  see  Field  4A. 


Of ASTROPHIC  FLOOD  AND  ITS  CONTROL 

I  AUGUST,  1963  ON  HAIHE  RIVER  BASIN 

F  CHINA, 

inistry  of  Water  Resources  and  Electric  Power, 

:ijing  (China).  Dept.  of  Water  Management. 

>r  primary  bibliographic  entry  see  Field  4A. 

89-08896 


IFFERENCES     BETWEEN     GRAVEL     AND 
JSD-BED  RIVERS, 

fnons  and   Associates,   Inc.,   Fort  Collins,   CO. 
>r  primary  bibliographic  entry  see  Field  2J. 
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VER  DYNAMICS,  FLOW  REGIME  AND 
:DLMENT  TRANSPORT, 

D.  Hey. 

fc  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
iley  &  Sons,  New  York.  1987.  p  17-37,  9  fig,  13 

scriptors:  *River  systems,  *Geomorphology, 
hannel  morphology,  'Streams,  *Streamflow, 
ediment  transport,  *River  flow,  *River  mechan- 
,    Stream    stabilization,    Streambeds,    Sediment 


erosion,   Sediment   distribution,   Erosion,   Deposi- 
tion, Tectonics,  Headwaters,  Glacial  streams. 

Rivers  are  very  effective  erosional  and  deposition- 
al  agents  which,  over  periods  of  geological  time, 
are  responsible  for  major  landscape  modification. 
In  the  early  phase  of  channel  development  mor- 
phological and  sedimentological  evidence  indicates 
a  complex  interaction  between  cut  and  fill  activity 
with  periods  of  stability  relatively  rare.  Subse- 
quently, as  the  supply  of  transportable  material 
declines,  the  river  system  tends  towards  a  more 
stable  regime  condition.  During  periods  of  erosion 
and  deposition  the  flow  regime  and  sediment  trans- 
port characteristics  of  the  river  are  changed  in  a 
systematic  manner  in  response  to  temporal  and 
spatial  changes  in  channel  geometry  and  bed  mate- 
rial size.  Field  data  indicate  that  regime  channel 
capacity  is  determined  by  the  flow  which  collec- 
tively transports  most  material.  When  eroding  or 
depositing,  channel  capacity  is  controlled  by  the 
flows  which  are  responsible  for  most  degradation 
or  aggradation.  In  rivers  originating  in  young 
mountain  belts  unstable  conditions  are  likely  to 
prevail  in  the  headwaters  with  more  stable  condi- 
tions downstream.  Rivers  developed  in  tectonical- 
ly  stable  areas  which  have  been  unaffected  by 
glacial  activity  are  more  likely  to  exhibit  regime 
type  conditions.  To  manage  any  river  system  effec- 
tively it  is  necessary  to  have  due  regard  for  its 
degree  of  long-term  stability.  River  response  to 
any  natural  or  imposed  changes  will  depend  on  the 
degree  of  change  and  the  prevailing  stability  of  the 
channel.  (See  also  W89-08934)  (Author's  abstract) 
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SEDIMENT  SUPPLY  TO  UPLAND  STREAMS: 
INFLUENCE  ON  CHANNEL  ADJUSTMENT, 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-08939 


SEDIMENT  SUPPLY,  MOVEMENT  AND 
STORAGE  IN  AN  UNSTABLE  GRAVEL-BED 
RIVER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08940 


SEDIMENT  BALANCE  CONSIDERATIONS 
LINKING  LONG-TERM  TRANSPORT  AND 
CHANNEL  PROCESSES, 

Northwest  Hydraulic  Consultants  Ltd.,  Edmonton 

(Alberta). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08942 


STATIC   ARMOUR   LAYERS   BY   SELECTIVE 
EROSION, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08943 


FORMATION  OF  A  COARSE  SURFACE 
LAYER  AS  THE  RESPONSE  TO  GRAVEL  MO- 
BILITY, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08944 


BED    LOAD    DISCHARGE    EQUATION    FOR 
STEEP  MOUNTAIN  RIVERS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08949 


FIELD  MEASUREMENTS  IN  A  GRAVEL-BED 
RIVER  WHICH  CONFIRM  THE  THEORY  OF 
WHITE  ET  AL., 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-08950 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 

SEDIMENT     TRANSPORT     IN     STEP-POOL 
STREAMS, 

Ministry  of  Works  and  Development,  Lower  Hutt 

(New  Zealand).  Central  Labs. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08952 


BED  LOAD  TRANSPORT  MEASUREMENTS 
BY  THE  VORTEX-TUBE  TRAP  ON  VIRGINIO 
CREEK,  ITALY, 

Florence  Univ.  (Italy).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 

W89-08953 


BED      LOAD      TRANSPORT      IN      DESERT 
FLOODS:  OBSERVATION  IN  THE  NEGEV, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Dept.  of  Phys- 
ical Geography. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-08954 


INFLUENCE  OF  LARGE  SUSPENDED-SEDI- 
MENT CONCENTRATIONS  IN  RIVERS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08955 


SUSPENDED       LOAD       IN       GRAVEL-BED 
RIVERS:  UK  EXPERIENCE, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-08956 


ENERGY  DISSIPATION  RATE  APPROACH  IN 
RIVER  MECHANICS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08957 


EXTREMAL     HYPOTHESES     APPLIED     TO 
RIVER  REGIME, 

Hydraulics  Research  Ltd.,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2J. 
W89-08958 


PROBLEMS  OF  BED  LOAD  TRANSPORT  IN 
BRAIDED  GRAVEL-BED  RIVERS, 

Lincoln  Coll.,  Canterbury  (New  Zealand).  Dept. 

of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08959 


INTERACTION  OF  BED  LOAD  TRANSPORT 
WITH  BARS, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08960 


U.S.  GEOLOGICAL  SURVEY  FEDERAL-STATE 
COOPERATIVE  WATER-RESOURCES  PRO- 
GRAM, FISCAL  YEAR  1986, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B 

W89-08981 


GROUND-WATER-SURFACE  WATER  RELA- 
TIONS IN  THE  FLATHEAD  RIVER  VALLEY 
NEAR  THE  PROPOSED  CABIN  CREEK  COAL 
MINE,  BRITISH  COLUMBIA,  CANADA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08982 


HYDROLOG1C    HAZARDS    ALONG    SQUAW 
CREEK  FROM  A  HYPOTHETICAL  FAILURE 


k3Sm5>3*8 
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OF  THE  GLACIAL  MORAINE  IMPOUNDING 
CARVER  LAKE  NEAR  SISTERS,  OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

A.  Laenen,  K.  M.  Scott,  J.  E.  Costa,  and  L.  L. 
Orzol. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-41,  1987.  48p,  19  fig,  3  tab,  26 
ref,  append. 

Descriptors:  *Snowmelt,  *Flood  profiles,  "Carver 
Lake,  *Squaw  Creek,  *Dam  failure,  *Oregon, 
•Glaciers,  Sisters,  Flood  forecasting,  Hydrologic 
models,  Floods,  Ice,  Model  studies,  Dams. 

A  hydrologic  hazard  exists  that  could  create  a 
large-magnitude,  but  short-duration,  flood  in  the 
Squaw  Creek  drainage  and  inundate  areas  in  and 
around  the  community  of  Sisters,  Oregon.  There  is 
a  1  to  5%  probability  that  Carver  Lake,  located  at 
elevation  7,800  ft  above  sea  level  on  the  east  slope 
of  South  Sister  mountain,  Oregon,  could  cata- 
strophically  empty.  At  the  U.S.  Geological  Survey 
gage  (14075000)  on  Squaw  Creek  between  Carver 
Lake  and  Sisters,  the  magnitude  of  the  breakout 
flood  would  be  10  times  that  of  a  1%  probability 
meteorological  flood.  In  Sisters,  the  magnitude  of 
the  breakout  flood  would  be  about  five  times  that 
of  a  1%  probability  meteorological  flood.  Several 
conditions  at  Carver  Lake  indicate  the  potential 
hazard:  (1)  The  lake  is  very  deep  for  its  size;  the 
lake  contains  740  acre-ft  of  water  and  is  more  than 
100  ft  deep;  (2)  There  is  a  probability  that  a  large 
magnitude  avalanche  and  consequent  overtopping 
of  the  lake  could  occur.  There  are  steep  slopes  of 
unstable  volcanic  rock  and  an  extensively  cra- 
vassed  glacier  located  above  the  lake;  (3)  The 
moraine  dam  confining  the  lake  is  steep-faced, 
rendering  the  dam  unstable,  and  unvegetated 
making  it  highly  erodible;  (4)  Large  amounts  of 
readily  erodible  material  available  for  transport 
would  increase  the  magnitude  of  a  large  flood  and 
keep  the  flood  from  attenuating  in  the  steep 
reaches  of  the  Squaw  Creek  channel;  (5)  and, 
Geologically,  there  is  a  greater  than  normal  possi- 
bility for  the  area  to  become  seismically  active. 
Earthquakes  could  cause  rock  and  ice  to  fall  into 
the  lake.  A  one-dimensional  unsteady-state  stream- 
flow  model  was  used  to  route  a  hypothetical  flood 
down  the  Squaw  Creek  drainage.  This  scenario 
creates  a  starting  hydrograph  with  a  peak  of 
180,000  cu  ft/sec.  The  ensuing  hypothetical  flood 
would  incorporate  readily  erodible  debris  and  sedi- 
ments in  the  steep  canyons,  increasing  the  total 
volume  of  the  flood  by  a  factor  of  two.  As  the 
peak  emerges  from  the  steeper  slopes  into  a  more 
gently  sloping  valley  8  miles  from  the  lake,  the 
peak  would  attenuate  to  47,000  cu  ft/sec.  At  the 
Geological  Survey  gage  at  river  mile  26.6,  the 
peak  would  attenuate  to  21,000  cu  ft/sec.  In  Sisters 
on  the  alluvial  fan,  at  about  20  miles  downstream 
from  the  lake,  the  peak  would  continue  to  attenu- 
ate to  9,800  cu  ft/sec.  (Lantz-PTT) 
W89-08986 


FLUOROMETRIC    PROCEDURES    FOR    DYE 
TRACING, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-09013 


COMPUTATION  OF  WATER-SURFACE  PRO- 
FILES IN  OPEN  CHANNELS, 

J.  Davidian. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Tech- 
niques of  Water-Resources  Investigations,  Book  3: 
Applications  of  Hydraulics,  Chapter  A 15,  1984. 
48p,  35  fig,  20  ref. 

Descriptors:  'Surface  water,  'Open  channels, 
•Hydraulic  properties,  'Flow  profiles,  Bridges, 
Culverts,  Embankments,  Discharge,  Flood  flow, 
Floodways. 

The  standard  step-backwater  method  of  computing 
water  surface  profiles  is  described.  The  hydraulic 
principles  and  assumptions  are  reviewed,  and  the 
field  data  requirements  are  described.  Certain  spe- 
cial cases  of  backwater  curves  and  certain  special 
field  conditions  (such   as  verified   reaches,  short 


reaches,  crossing  profiles,  transitions  between 
inbank  and  overbank  flow  conditions,  flow  at  trib- 
utaries, flow  past  islands,  and  multichannel  flows) 
are  discussed.  The  technique  is  used  to  establish  or 
extend  stage  discharge  ratings;  to  define  areas 
which  will  be  inundated  by  flood  flows  of  a  given 
frequency;  and  to  compute  profiles  through  vari- 
ous reaches,  including  multichannel  flows,  and  past 
control  structures  such  as  bridges,  culverts,  and 
road  embankments.  A  brief  description  of  analysis 
of  floodways  and  effects  of  encroachments  is  also 
presented.  (Lantz-PTT) 
W89-09014 


RECHARGE  OF  SHALLOW  AQUIFERS 
THROUGH  TWO  EPHEMERAL-STREAM 
CHANNELS  IN  NORTHEASTERN  WYOMING, 
1982-83, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09018 


SUSPENDED    SEDIMENT    IN    MINNESOTA 
STREAMS, 

Geological    Survey,    St.    Paul,    MN.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09019 


EFFECT  OF  GLACIER  ABLATION  ON  THE 
SNETTISHAM  HYDROELECTRIC  PROJECT, 
LONG  LAKE  AND  CRATER  LAKE  BASINS, 
ALASKA  WITH  A  SECTION  ON  STREAM- 
FLOW  RECORDS, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

C.  E.  Sloan,  P.  A.  Emery,  D.  Fair,  and  R.  D. 
Lamke. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4315,  1986. 
22p,  6  fig,  9  tab,  1  plate,  8  ref. 

Descriptors:  'Glaciers,  'Long  Lake,  'Crater  Lake, 
'Streamflow,  'Hydroelectric  plants,  'Melting, 
Glacial  streams,  Glaciohydrology,  Ice,  Alaska, 
Runoff  volume. 

Long  Lake  Basin  in  the  Snettisham  Project  Area 
southeast  of  Juneau,  Alaska,  yields  water  used  for 
the  production  of  hydroelectric  power.  Develop- 
ment of  adjacent  Crater  Lake  is  planned  to  in- 
crease the  Project's  generating  capacity.  Estimates 
of  the  hydroelectric  potential  of  the  lakes  are  based 
on  streamflow  records  which  are  influenced  by 
glaciers  that  cover  25%  of  the  combined  basins. 
Analysis  of  streamflow  records  shows  that  the 
quality  and  extent  of  records  in  the  area  are  suffi- 
cient to  predict  flow  from  the  Crater  Creek  basin 
with  a  fairly  high  degree  of  confidence.  Compari- 
son of  aerial  photographs  indicates  that  glacier 
ablation  and  recession  have  been  continuous  since 
at  least  1929.  Estimates  of  ice-volume  change  from 
photogrammetric  measurements  indicate  that  less 
than  2.5%  of  the  average  runoff  from  the  basins  of 
Long  and  Crater  Lakes  has  been  from  reduction  in 
glacier-ice  storage.  (Author's  abstract) 
W89-09021 


EFFECT  OF  BANK  PROTECTION  MEASURES, 
STEHEKIN  RIVER,  CHELAN  COUNTY, 
WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
For   primary   bibliographic   entry   see   Field   4D. 

W 89-09022 


AREAL  AND  TEMPORAL  VARIATIONS  IN 
THE  QUALITY  OF  SURFACE  WATER  IN  HY- 
DROLOGIC ACCOUNTING  UNIT  120301, 
UPPER  TRINITY  RIVER  BASIN,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09023 


WATER   QUALITY   IN   THE  ST.   CROIX   NA- 
TIONAL SCENIC  RIVERWAY,  WISCONSIN. 

Geological    Survey,    Madison,    WI     Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-09024 


ESTIMATING  ANNUAL  SUSPENDED-SEDI- 
MENT LOADS  IN  THE  NORTHERN  AND 
CENTRAL  APPALACHIAN  COAL  REGION, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09035 


ANALYSES  OF  FLOOD-FLOW  FREQUENCY 
FOR  SELECTED  GAGING  STATIONS  IN 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

R.  D.  Benson,  E.  B.  Hoffman,  and  V.  J.  Wipf. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4217,    1985. 
202p,  1  fig,  112  tab,  6  ref. 

Descriptors:  'Flood  flow,  'Flood  frequency,  'Hy- 
drologic data  collections,  'South  Dakota,  Gaging 
stations,  Data  collections,  Flood  peak,  Stream 
gages. 

Analyses  of  flood  flow  frequency  were  made  for 
111  continuous-record  gaging  stations  in  South 
Dakota  with  10  or  more  years  of  record.  The 
analyses  were  developed  using  the  log-Pearson 
Type  III  procedure  recommended  by  the  U.S. 
Water  Resources  Council.  The  procedure  charac- 
terizes flood  occurrence  at  a  single  site  as  a  se- 
quence of  annual  peak  flows.  The  magnitudes  of 
the  annual  peak  flows  are  assumed  to  be  independ- 
ent random  variables  following  a  log-Pearson 
Type  III  probability  distribution,  which  defines  the 
probability  that  any  single  annual  peak  flow  will 
exceed  a  specified  discharge.  By  considering  only 
annual  peak  flows,  the  flood-frequency  analysis 
becomes  the  estimation  of  the  log-Pearson  annual- 
probability  curve  using  the  record  of  annual  peak 
flows  at  the  site.  The  recorded  data  are  divided 
into  two  classes:  systematic  and  historic.  The  sys- 
tematic record  includes  all  annual  peak  flows  de- 
termined in  the  process  of  conducting  a  systematic 
gaging  program  at  a  site.  In  this  program,  the 
annual  peak  flow  is  determined  for  each  and  every 
year  of  the  program.  The  systematic  record  is 
intended  to  constitute  an  unbiased  and  representa- 
tive sample  of  the  population  of  all  possible  annual 
peak  flows  at  the  site.  In  contrast  to  the  systematic 
record,  the  historic  record  consists  of  annual  peak 
flows  that  would  not  have  been  determined  except 
for  evidence  indicating  their  unusual  magnitude. 
Flood  information  acquired  from  historical  sources 
almost  invariably  refers  to  floods  of  noteworthy, 
and  hence  extraordinary,  size.  Although  historic 
records  form  a  biased  and  unrepresentative  sample, 
they  can  be  used  to  supplement  the  systematic 
record.  (Author's  abstract) 
W89-09037 


STREAMFLOW  STATISTICS  AND  DRAINAGE- 
BASIN  CHARACTERISTICS  FOR  THE  PUGET 
SOUND  REGION,  WASHINGTON.  VOLUME  I: 
WESTERN  AND  SOUTHERN  PUGET  SOUND, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

J.  R.  Williams,  H.  E.  Pearson,  and  J.  D.  Wilson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-144-A,   1985.  330p,   1  fig,  2 
tab,  1  plate,  1 5  ref. 

Descriptors:  'Water  resources  data,  'Data  collec- 
tions, 'Streamflow,  'Hydrologic  data  collections, 
•Puget  Sound,  'Washington,  Drainage  areas, 
Stream  gages,  Low  flow,  High  flow,  Flow  dura- 
tion, Flood  frequency,  Stream  discharge. 

This  report  presents  streamflow  data  and  drainage 
basin  characteristics  for  133  sites  from  Cape  Flat- 
tery through  the  Green  River  basin  near  Seattle, 
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Washington.  All  gaging  stations  with  5  or  more  yr 
f  record  (through  1979)  are  included.  The  data 
iclude  monthly  and  annual  mean  discharges  and 
teir  statistics,  low-flow  and  high-flow  analyses, 
ow  duration,  and  flood  frequency.  For  stations 
iving  10  or  more  years  of  monthly  mean  dis- 
targes,  results  of  additional  statistical  analyses  are 
iven.  The  statistics,  computed  from  the  monthly 
id  annual  mean  discharges,  are  the  mean,  maxi- 
ium  minimum,  standard  deviation,  coefficient  of 
Newness,  coefficient  of  variation,  percentage  of 
le  average  discharge,  and  the  statistics  of  the 
garithms  of  the  flows.  Also  listed  are  monthly 
id  annual  mean  discharge  exceedence  probabil- 
es  based  on  log-Pearson  Type  III  analyses.  The 
agnitudes  of  the  monthly  and  annual  mean  dis- 
larges  for  each  year  are  assumed  to  be  independ- 
it  random  variables  that  follow  the  log-Pearson 
Ype  III  probability  distribution.  For  some  sta- 
ins, 10  years  or  more  of  record  have  been  gath- 
ed  both  before  and  after  significant  regulation  on 
e  stream.  In  those  cases,  the  statistics  have  been 
imputed  using  the  unregulated  or  natural  flow 
st,  and  then  using  the  regulated  years  only.  A 
imparison  of  the  two  sets  of  statistics  gives  a 
wd  measure  of  the  effect  of  regulation.  (See  also 
89-09045)  (Author's  abstract) 
89-09044 


■REAMFLOW  STATISTICS  AND  DRAINAGE- 
ISIN  CHARACTERISTICS  FOR  THE  PUGET 
)UND  REGION,  WASHINGTON.  VOLUME 
EASTERN  PUGET  SOUND  FROM  SEATTLE 
)  THE  CANADIAN  BORDER, 
^logical  Survey,  Tacoma,  WA.  Water  Re- 
irces  Div. 

R..  Williams,  H.  E.  Pearson,  and  J.  D.  Wilson, 
mailable  from  Books  and  Open  File  Report  Sec- 
n,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
len-  File  Report  84-144-B,  1985.  420p,  1  fig    2 
i,  1  plate,  15  ref. 

scriptors:  'Water  resources  data,  'Streamflow, 
ydrologic  data  collections,  'Washington, 
uget  Sound,  'Drainage  area,  'Data  collections, 
earn  gages,  Low  flow,  High  flow,  Flow  dura- 
n,  Flood  frequency,  Stream  discharge. 

is  report  presents  streamflow  data  and  drainage- 
Mi  characteristics  for  166  sites  from  the  Cedar 
>er,  near  Seattle,  to  the  Canadian  border.  All 
png  stations  with  5  or  more  yr  of  record 
rough  1979)  are  included.  The  data  include 
nthly  and  annual  mean  discharges  and  their 
tistics,  low-flow  and  high-flow  analyses,  flow 
•ation  and  flood  frequency.  For  stations  having 
or  more  years  of  monthly  mean  discharges, 
ults  of  additional  statistical  analyses  are  given. 
i  statistics,  computed  from  the  monthly  and 
iual  mean  discharges,  are  the  mean,  maximum, 
limum,  standard  deviation,  coefficient  of  skew- 
s,  coefficient  of  variation,  percentage  of  the 
rage  discharge,  and  the  statistics  of  the  loga- 
ms  of  the  flows.  Also  listed  are  monthly  and 
ual  mean  discharge  exceedence  probabilities 
ed  on  log-Pearson  Type  III  analyses.  The  mag- 
ides  of  the  monthly  and  annual  mean  discharges 
each  year  are  assumed  to  be  independent 
dom  variables  that  follow  the  log-Pearson  Type 
probability  distribution.  For  some  stations,  10 
rs  or  more  of  record  have  been  gathered  both 
we  and  after  significant  regulation  on  the 
am.  In  those  cases,  the  statistics  have  been 
lputed  using  the  unregulated  or  natural  flow 
:,  and  then  using  the  regulated  years  only.  A 
lparison  of  the  two  sets  of  statistics  gives  a 
d  measure  of  the  effect  of  regulation.  (See  also 
9-09044)  (Author's  abstract) 
9-09045 


GNITUDE  AND  FREQUENCY  OF  HIGH 
)WS    OF    UNREGULATED    STREAMS    IN 

MSAS, 

ilogical    Survey,    Lawrence,    KS.    Water    Re- 
cces Div. 
I.  Jordan. 

lilable  from  Books  and  Open  File  Report  Sec- 
,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
n-File  Report  84-453,  1984.  45p,  7  fig,  6  tab   16 


Descriptors:  'High  flow,  'Streamflow,  'Flood  fre- 
quency, 'Kansas,  Flow  profiles,  Hydrologic  data, 
Stream  gages,  Mathematical  studies,  Regression 
analysis,  Rainfall,  Evaporation. 

Information  on  high  flow  magnitude  and  frequen- 
cy is  needed  for  hydrologic  evaluation  of  such 
factors  as  flood  control  storage  and  dam  safety. 
High  flow  information  given  in  this  report  is  for 
streamflows  unaffected  by  major  regulation,  such 
as  by  large  reservoirs.  High  flow  magnitude  and 
frequency  data  are  given  for  91  streamflow  gaging 
stations  throughout  Kansas.  Results  of  frequency 
calculations  are  given  for  durations  of  high  flow  of 
1,  3,  7,  15,  30,  60,  90,  120,  and  183  consecutive 
days.  Accuracy  of  the  magnitude-frequency  values 
is  influenced  by  the  variability  of  flow,  the  number 
of  years  of  flow  record,  and  the  recurrence  inter- 
val calculated.  High  flow  magnitude  and  frequen- 
cy for  ungaged  sites  can  be  estimated  from  regres- 
sion equations  using  significant  drainage  basin 
characteristics  of  contributing-drainage  area;  50-yr, 
24-hr  rainfall;  and  free-water-surface  evaporation. 
Standard  errors  of  estimate  for  ungaged  sites  on 
ungaged  streams  range  from  31%  to  49%,  general- 
ly increasing  with  recurrence  interval.  If  an  un- 
gaged site  is  near  a  gaging  station  having  10  or 
more  yr  of  record  on  the  same  stream,  the  data  for 
the  gaging  station  may  be  used  to  improve  the 
regression  estimates.  (Author's  abstract) 
W89-09049 


WATER-RESOURCES  STUDIES  IN  UTAH  BY 
THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1 
1983,  TO  JUNE  30, 1984, 

Geological  Survey,  Salt  Lake  City,  UT. 
L.  S.  Hamblin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-585,  1984.  50p. 

Descriptors:  'Water  resources  research,  'Water 
resources  data,  'Utah,  State  jurisdiction,  Federal 
jurisdiction,  Research  priorities,  Groundwater, 
Surfac   waters,   Geohydrology,   Data  collections. 

Progress  on  water  resources  studies  in  Utah  by  the 
U.S.  Geological  Survey  during  the  period  July  1, 
1983  to  June  30,  1984  is  summarized.  Much  of  the 
work  was  done  in  cooperation  with  the  State  of 
Utah  and  local  agencies.  The  program  in  Utah 
during  the  reporting  period  consisted  of  21 
projects;  a  discussion  of  each  project,  including  2 
projects  discontinued  during  the  year,  is  given. 
Short  descriptions  are  given  at  the  end  of  the 
report  for  three  proposed  projects  to  be  started  on 
or  after  July  1,  1984.  (Lantz-PTT) 
W89-09060 


WATER  QUALITY  DATA  FOR  SELECTED 
STREAMS  TRIBUTARY  TO  THE  TIDAL  PO- 
TOMAC RIVER  AND  ESTUARY,  MARYLAND 
AND  VIRGINIA,  1979-81  WATER  YEARS, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-09068 


INSTRUMENTATION  FOR  MEASURING  AND 
RECORDING  STREAMFLOW  DATA  AT 
RIVER-CONTROL  STRUCTURES. 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-09069 


WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  WYO- 
MING, FISCAL  YEAR  1983, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
S.  L.  Green. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-770,  1983.  120p,  4  fie,  5  tab 
230  ref. 

Descriptors:  'Water  resources  data,  'Groundwat- 
er,  'Surface   water,   'Wyoming,   'Maps,   'Water 


Streamflow  and  Runoff — Group  2E 

quality,  'Hydrologic  data  collections,  'Data  col- 
lections, Streamflow,  Reservoirs,  Water  level, 
Groundwater,  Wells. 

Lists  and  location  maps  of  streamflow  and  reser- 
voir stations,  crest  stage  partial  record  stations, 
water  quality  stations,  sediment  stations,  and 
groundwater  observation  wells  where  data  are  cur- 
rently being  collected  in  Wyoming  are  presented. 
Water  resources  appraisal  projects  in  Wyoming  are 
described,  including  many  that  are  related  to  de- 
velopment of  energy  resources.  The  general  loca- 
tions of  the  projects  are  shown  on  maps.  The  U.S. 
Geological  Survey  is  striving  to  coordinate  its 
water  resources  investigations  with  those  of  other 
agencies.  This  report  is  one  phase  of  that  coordina- 
tion effort,  and  serves  as  an  annual  progress  report 
to  cooperators  and  the  public.  (Author's  abstract) 
W89-09079 


WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  NEW 
MEXICO -FISCAL  YEAR  1981, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

R.  R.  White,  and  J.  G.  Wells. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-772,  1983.  38p,  4  fig,  19  ref. 

Descriptors:  'Surface  water,  'Groundwater, 
'Water  resources  data,  'New  Mexico,  'Water 
quality,  'Streamflow,  Groundwater  budget, 
Groundwater  quality,  Storm  runoff,  Floods,  Hy- 
drologic budget,  Surface  water,  Sediment  trans- 
port. 

The  Water  Resources  Division  of  the  U.S.  Geolog- 
ical Survey  investigates  the  occurrence,  quantity, 
quality,  distribution,  and  movement  of  the  Nation's 
surface  and  underground  waters,  and  coordinates 
Federal  water  data  acquisition  activities.  During 
fiscal  year  1981,  the  New  Mexico  District  had  40 
active  projects,  released  19  reports,  and  answered 
hundreds  of  requests  of  water-related  information. 
Investigations  included  the  following:  (1)  chemical 
quality  of  surface  water  in  New  Mexico;  (2)  chemi- 
cal quality  of  groundwater  in  New  Mexico;  (3) 
sediment  transport  in  New  Mexico  streams;  (4) 
surface  water  supply;  (5)  surface  water  diversions 
for  irrigation;  (6)  streamflow  characteristics;  (7) 
effect  of  urban  development  on  storm  runoff;  (8) 
inundation  from  floods;  (9)  effects  of  groundwater 
pumping;  (10)  long-term  monitoring  of  groundwat- 
er levels;  (11)  groundwater  and  surface  water  rela- 
tionships; (12)  consumptive  use  by  phreatophytes; 
(13)  hydrologic  impacts  of  energy  development; 
and  (14)  groundwater  supplies.  (Lantz-PTT) 
W89-09080 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NEBRASKA 
1984, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

J.  E.  McKinney,  and  R.  A.  Engberg. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-181,  1985.  33p,  5  fig,  2  tab,  21 
ref. 

Descriptors:  'Water  resources  data,  'Hydrologic 
data,  'Data  collections,  'Research  priorities,  'Ne- 
braska,  Water  management,   Hydrologic   studies. 

The  State  of  Nebraska  has  a  greater  abundance  of 
water  than  most  of  the  surrounding  States.  The 
major  water  issues  in  the  State  concern  the  man- 
agement of  these  water  resources  in  regard  to  their 
availability  areally  across  the  State  and  temporally 
over  the  changing  seasons  and  cycles  of  weather. 
Management  also  concerns  the  protection  of  the 
supply  of  water  from  deterioration  through  con- 
tamination. The  U.S.  Geological  Survey  (USGS) 
in  Nebraska  began  providing  data  to  allow  for 
better  management  of  the  State's  water  near  the 
end  of  the  19th  Century.  Since  then  the  USGS 
activities  have  continued  and  have  included  the 
monitoring  of  hydrologic  conditions,  detailed  stud- 
ies to  describe  the  hydrology  of  specific  areas,  and 
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studies  to  add  to  the  basic  scientific  knowledge  of 
hydrology.  Projects  in  all  these  areas  continue. 
The  work  has  been  supported  through  Federal 
funding,  through  support  from  other  Federal  agen- 
cies, and  through  cooperative  programs  with  many 
State  and  local  agencies.  This  report  summarizes 
these  activities  which  are  ongoing  in  the  State  of 
Nebraska.  (Lantz-PTT) 
W89-09087 


DRAINAGE  AREAS  IN  THE  BIG  SIOUX 
RIVER  BASIN  IN  EASTERN  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09092 

POST-ERUPTION  CHANGES  IN  CHANNEL 
GEOMETRY  OF  STREAMS  IN  THE  TOUTLE 
RIVER  DRAINAGE  BASIN,  1980-82,  MT.  ST. 
HELENS,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09093 

WATER  RESOURCES  ACTIVITIES  IN  LOUISI- 
ANA DISTRICT  FISCAL  YEAR  1985, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

R.  A.  Herbert,  and  E.  A.  Ellsworth. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File    Report    85-415,    1985.    64p,    3    fig,    3 
append. 

Descriptors:  *Water  resources,  *Data  collections, 
•Louisiana,  'Research  priorities,  *Hydrologic 
data,  Information  exchange. 

Water  resources  activities  of  the  U.S.  Geological 
Survey  (USGS)  in  Louisiana  consist  of  collecting 
water  resources  data  and  conducting  interpretive 
hydrologic  investigations  and  research.  The  water 
resources  data  and  the  results  of  the  interpretive 
investigations  are  published  or  released  by  either 
the  USGS  or  by  cooperating  agencies.  The  USGS 
water  resources  activities  in  Louisiana  for  the  1985 
fiscal  year  (October  1,  1984  to  September  30,  1985) 
are  described,  including  data  collection  and  dis- 
semination, water  resources  appraisals  (interpretive 
studies)  and  research.  (Lantz-PTT) 
W89-09094 

SEDIMENTATION  AND  WATER  QUALITY  IN 
THE  WEST  BRANCH  SHADE  RIVER  BASIN, 
OHIO,  1984  WATER  YEAR, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09099 


GROUND-WATER  AND  SURFACE-WATER- 
LEVEL  DATA  AT  RINDGE  TRACT  ON  THE 
STOCKTON  DEEP  WATER  SHIP  CHANNEL, 
SAN  JOAQUIN  COUNTY,  CALIFORNIA,  1983- 
84, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09101 


ANALYSIS  OF  SURFACE-WATER  DATA  NET- 
WORK IN  KANSAS  FOR  EFFECTIVENESS  IN 
PROVIDING  REGIONAL  STREAMFLOW  IN- 
FORMATION-WITH  A  SECTION  ON 
THEORY  AND  APPLICATION  OF  GENERAL- 
IZED LEAST  SQUARES, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-09105 


HYDROIXJGIC  MONITORING  IN  THE  AREA 
OF  THE  TENNESSEE-TOMBIGBEE  WATER- 
WAY, MISSISSIPPI-ALABAMA  FISCAL  YEAR 
1985, 


Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

F.  Morris. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-493,  October  1986.  31  lp,  10 
fig,  25  ref,  3  append. 

Descriptors:  'Inland  waterways,  'Water  resources 
data,  'Hydrologic  data  collections,  'Tennessee- 
Tombigbee  Waterway,  'Environmental  effects, 
•Data  collections,  'Alabama,  'Mississippi, 
Groundwater  level,  Groundwater  quality,  Surface 
water,  Water  quality,  Disposal  sites,  Monitoring, 
Water  resources  development. 

This  report,  the  twelfth  in  a  series  of  annual  re- 
ports presenting  hydrologic  data  collected  from 
the  area  of  the  Tennessee-Tombigbee  Waterway, 
covers  the  fiscal  year  ending  September  30,  1985. 
The  Waterway,  under  construction  since  the  early 
1970s,  was  completed  in  January  1985.  Included 
are  data  on  groundwater  levels  and  quality;  surface 
water  stage,  discharge,  and  quality;  and  disposal 
area  water  levels,  water  quality,  and  rainfall.  These 
data  were  obtained  at  the  request  of  the  U.S.  Army 
Corps  of  Engineers,  Mobile  and  Nashville  Dis- 
tricts, as  part  of  comprehensive  programs  to  moni- 
tor the  hydrologic  effects  of  construction  and  op- 
eration of  the  Waterway.  (Author's  abstract) 
W89-09121 


METHOD  FOR  ESTIMATING  LOW-FLOW 
CHARACTERISTICS  OF  UNGAGED  STREAMS 
IN  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

L.  D.  Arihood,  and  D.  R.  Glatfelter. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-323,  1986.  32p,  8  fig,  4  tab,  1 
plate,  10  ref. 

Descriptors:  'Low  flow,  'Streamflow,  'Indiana, 
Regression  analysis,  Mathematical  equations,  Flow 
duration,  Mathematical  studies,  Stream  discharge, 
Drainage  area,  Geohydrology. 

Equations  for  estimating  the  7-day,  2-yr  and  7-day, 
10-yr  low  flows  at  sites  on  ungaged  streams  are 
presented.  Regression  analysis  was  used  to  develop 
equations   relating   basin   characteristics   and   low 
flow  characteristics  at  82  gaging  stations.  Signifi- 
cant basin  characteristics  in  the  equations  are  con- 
tributing drainage  area  and  flow  duration  ratio, 
which  is  the  20%  flow  duration  divided  by  the 
90%  flow  duration.  Flow  duration  ratio  has  been 
regionalized  for  Indiana  on  a  plate.  Ratios  for  use 
in   the   equations   are   obtained    from    this   plate. 
Drainage  areas  are  determined  from  maps  or  are 
obtained  from  reports.  The  predictive  capability  of 
the  method  was  determined  by  tests  of  the  equa- 
tions and  of  the  flow  duration  ratios  on  the  plate. 
The  accuracy  of  the  equations  alone  was  tested  by 
estimating    the    low    flow    characteristics    at    82 
gaging  stations  where  flow  duration  ratio  is  al- 
ready known.  In  this  case,  the  standard  errors  of 
estimate  for  7-day,  2-yr  and  7-day,  10-yr  low  flows 
are  19%  and  28%.  When  flow  duration  ratios  for 
the  82  gaging  stations  are  obtained  from  the  map, 
the  standard  errors  are  46%  and  61%.  However, 
when  stations  with  drainage  areas  <  10  sq  mi  are 
excluded  from  the  test,  the  standard  errors  reduce 
to  38%  and  49%.  Standard  errors  increase  when 
stations  with  small  basins  are  included,  probably 
because  some  of  the  flow  duration  ratios  obtained 
for  these  small  basins  are  incorrect.  Local  geology 
and  its  effect  on  the  ratio  are  not  adequately  re- 
flected on   the  plate,   which  shows  the  regional 
variation  in  flow  duration  ratio.  In  all  the  tests,  no 
bias  is  apparent  areally,  with  increasing  drainage 
area  or  with  increasing  ratio.  Guidelines  and  limi- 
tations   should    be    considered    when    using    the 
method.  The  method  can  be  applied  only  at  sites  in 
the  northern  and  the  central  physiographic  zones 
of  the  state.  Low  flow  characteristics  cannot  be 
estimated  for  regulated  streams  unless  the  amount 
of  regulation  is  known  so  that  the  estimated  low 
flow  characteristic  can  be  adjusted.  The  method  is 
most  accurate  for  sites  with  drainage  areas  ranging 
from  10  to  1,000  sq  mi  and  for  predictions  of  7-day, 
10-yr  low  flows  ranging  from  0.5  to  340  cu  ft/sec. 
(Author's  abstract) 
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DATA  ON  THE  SOLUTE  CONCENTRATIO 

WITHIN     THE    SUBSURFACE     FLOWS    C 

LITTLE  LOST  MAN  CREEK  IN  RESPONSE  1 

A    TRANSPORT    EXPERIMENT,    REDWOC 

NATIONAL   PARK,   NORTHWEST  CALIFO 

NIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  9 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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WATER-RESOURCES  ACTIVITIES  OF  IT 
U.S.  GEOLOGICAL  SURVEY  IN  MONTAN 
OCTOBER  1985  THROUGH  SEPTEMBER  191 

Geological  Survey,  Helena,  MT.  Water  Resour< 

Div. 

R.  S.  Roberts. 

Available  from  Books  and  Open  File  Report  S 

tion,  USGS,  Box  25425,  Denver,  CO  80225.  US< 

Open-File  Report  86-421W,  September  1986.  8 

9  fig,  4  tab. 

Descriptors:  'US  Geological  Survey,  'Water 
sources  data,  'Montana,  'Data  acquisition,  *l 
drologic  studies,  Research  priorities,  Economic 
pects. 

Water  resources  programs  and  activities  of 
U.S.  Geological  Survey  in  Montana  consist  prii 
pally  of  hydrologic  data  collection  (6  projec 
local  areal,  or  statewide  hydrologic  investigat 
(12  projects);  and  research  (1  project).  The  wor 
supported  by  direct  Federal  funding,  by  transfei 
funds  from  other  federal  agencies,  and  by  j< 
funding  agreements  with  state  or  local  agenc 
The  projects  funded  for  fiscal  yr  1986,  the  oj 
ations  of  the  Montana  District,  water  conditi 
during  the  preceding  year,  activities  in  additioi 
regular  programs,  sources  of  publications  and 
formation  are  described,  and  reports  published 
released  during  the  preceding  5  yr  are  listed.  (. 
thor's  abstract) 
W89-09132 


FLOOD  OF  APRIL  5-7,  1984,  IN  NORTHEA 
ERN  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resoui 

Div. 

M.  O.  Philips,  and  R.  D.  Schopp. 

Available  from  Books  and  Open  File  Report  ! 

tion,  USGS,  Box  25425,  Denver,  CO  80225.  US 

Open-File  Report  86-423W,   1986.   112p,  5  fl| 

tab,  15  ref. 

Descriptors:  'Floods,  'New  Jersey,  'Rain 
•Hydrologic  data  collections,  'Flood  peak,  *F1 
discharge,  'Flood  damage,  New  York,  Hydroli 
studies,   Streamflow,   Water  level,   Pasaic   Ri 

This  report  documents  hydrologic  and  mete 
logic  aspects  of  flooding  in  northeastern  1 
Jersey  and  nearby  New  York  during  April 
1984.  Recorded  rainfall  varied  from  2  inche 
slightly  more  than  8  inches  within  the  study  i 
Peak  stages  and  discharges  at  46  streamfl 
gaging  sites  are  tabulated  and  compared  to  pi 
ous  maximums.  Thirteen  gages  in  the  Passaic  R 
basin  recorded  new  peaks  of  record.  Flood-c 
elevations  are  presented  for  nine  stream  reach 
the  Passaic  River  basin  where  the  most  se 
flooding  occurred.  The  flooding  caused  3  de 
$250  million  in  property  damages,  and  forced  t 
people  from  their  homes.  (Author's  abstract) 
W89-09134 


ACTIVITIES  OF  THE  U.S.  GEOLOGI 
SURVEY  WATER-RESOURCES  DIVISIOT* 
NORTH  CAROLINA,  1986, 

Geological  Survey,  Raleigh,  NC.  Water  Resoi 

Div. 

J.  F.  Turner,  and  R.  J.  Deckard. 

Available  from  Books  and  Open  File  Report 

tion,  USGS,  Box  25425,  Denver,  CO  80225.  V 

Open-File  Report  86-226,  1986.  69p,  12  fig. 
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lescriptors:  'Water  resources  data,  'Water  re- 
(urces  development,  'North  Carolina.  'Data  ac- 
iismon.  'Hydrologic  data,  Surface  water, 
roundwater,  Information  exchange,  Economic 
MCfS,  Groundwater  depletion,  Groundwater 
vel 

'ater  resources  programs  conducted  by  the  U.S. 
eological  Survey  in  the  state  of  North  Carolina 
iring  1985  and  proposed  programs  for  1986  are 
scribed.  This  is  the  first  in  a  series  of  biennial 
ogress  reports  on  Survey  activities  in  the  state. 
Btavities  such  as  gathering,  interpreting  and  pub- 
hing  hydrologic  data  and  scientific  information 

support  of  state  and  local  water  resources  plan- 
fig,  management,  and  regulatory  programs  are 
esented.  The  water  resources  programs  de- 
ribed  are  funded  through  cooperative  agree- 
;nts  with  state  and  local  agencies  and  through 
tcial  agreements  with  other  federal  agencies, 
wperative  programs  are  reviewed  annually  to 
iure  that  state,  local  and  national  priorities  are 
ing  met   Groundwater  withdrawals  are  estimat- 

to  have  produced  water  level  declines  of  1 50  ft 
d  more  for  large  areas  of  the  northeast  and 
ntral  Coastal  Plain.  Future  demands  for  water 
ality  and  quantity  are  discussed.  (Lantz-PTT) 
89-09136 


\TER  RESOURCES  ACTIVITIES  IN  FLORI- 

i,  1985-86. 

ological   Survey,  Tallahassee,   FL.   Water  Re- 

irces  Div. 

ailable  from  Books  and  Open  File  Report  Sec- 

n.  USGS,  Box  25425,  Denver,  CO  80225.  USGS 

en-File  Report   86-150,    1986.   95p.   Edited  by 

ldred  E.  Glenn. 

scriptors:  'Water  resources  data,  'Data  collee- 
ns, 'Florida,  'Data  acquisition,  Surface  water, 
oundwater,  Hydrological  data,  Water  quality. 

is  report  contains  summary  statements  of  water 
ources  activities  in  Florida  conducted  by  the 
iter  Resources  Division  of  the  U.S.  Geological 
vey  in  cooperation  with  Federal,  State,  and 
al  agencies  during  1985-86.  These  activities  are 
t  of  the  Federal  program  of  appraising  the 
tion's  water  resources.  Water  resources  apprais- 
in  Florida  are  highly  diversified,  ranging  from 
Irologic  records  networks  to  interpretive  ap- 
isals  of  water  resources  and  applied  research  to 
elop  investigative  techniques.  Thus,  water  re- 
rce  investigations  range  from  basic  descriptive 
ier-availability  studies  for  areas  of  low-intensity 
:er  development  and  management  to  sophisti- 
xl  cause  and  effect  studies  in  areas  of  high- 
:nsity  water  development  and  management.  The 
:rpretive  reports  and  records  that  are  products 
the  investigations  are  a  principal  hydrologic 
ndation  upon  which  the  plans  for  development, 
lagement,  and  protection  of  Florida's  water 
)urces  may  be  based.  (Lantz-PTT) 
9-09140 


IULATION  OF  THREE  LAHARS  IN  THE 
>LNT  ST.  HELENS  AREA,  WASHINGTON 
ING  A  ONE-DIMENSIONAL,  UNSTEADY- 
kTE  STREAMFLOW  MODEL, 

logical  Survey,  Portland,  OR.  Water  Re- 
rcesDiv. 

primary  bibliographic  entry  see  Field  2J 
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X)DING  AND  SEDIMENTATION  IN 
EELING  CREEK  BASIN,  BELMONT 
UNTY,  OHIO, 

logical  Survey,  Columbus,  OH.  Water  Re- 
rces  Div. 

• Kolva,  and  G.  F.  Koltun. 
nlable  from  Books  and  Open  File  Report  Sec- 
,  USGS,  Box  25425,  Denver,  CO  80225.  Water 
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enptors:  'Coal  mining,  'Flooding,  'Sedimen- 
>n.  Wheeling  Creek,  'Ohio,  Floods,  Stream- 
',  Flood  peak,  Sediment  transport.  Flood  fre- 
icy,  Channel  scour. 


The  Wheeling  Creek  basin,  which  is  located  pri- 
marily in  Belmont  County,  Ohio,  experienced 
three  damaging  floods  and  four  less  severe  floods 
during  the  29-month  period  from  February  1979 
through  June  1981.  Residents  of  the  basin  became 
concerned  about  factors  that  could  have  affected 
the  severity  and  frequency  of  out-of-bank  floods. 
In  response  to  those  concerns,  a  study  was  con- 
ducted to  estimate  peak  discharges  and  recurrence 
intervals  for  the  seven  floods  of  interest,  provide 
information  on  current  and  historical  mining-relat- 
ed stream  channel  fill  or  scour,  and  examine  storm- 
period  subbasin  contributions  to  the  sediment  load 
in  Wheeling  Creek.  Streamflow  data  for  adjacent 
basins,  rainfall  data,  and  in  two  cases,  flood  profile 
data  were  used  in  conjunction  with  streamflow 
data  subsequently  collected  on  Wheeling  Creek  to 
provide  estimates  of  peak  discharge  for  the  seven 
floods  that  occurred  from  February  1979  through 
June  1981.  Estimates  of  recurrence  intervals  were 
assigned  to  the  peak  discharges  on  the  basis  of 
regional  regression  equations  that  relate  selected 
basin  characteristics  to  peak  discharges  with  fixed 
recurrence  intervals.  These  estimates  indicate  that 
a  statistically  unusual  number  of  floods  with  recur- 
rence intervals  of  2  yr  or  more  occurred  within 
that  time  period.  Excavations  of  stream  bottom 
materials  were  made  near  the  three  main  stem 
cross-section  locations  and  near  the  mouth  of  Jug 
Run.  The  bottom  materials  were  examined  for 
evidence  of  recently  deposited  sediments  of 
mining-related  origin.  The  only  evidence  of  appre- 
ciable mining-related  sediment  deposition  was 
found  at  Jug  Run,  and,  to  a  lesser  extent,  at  one 
main  stem  site.  (Lantz-PTT) 
W89-09179 


FLOOD  HAZARDS  ALONG  THE  TOUTLE 
AND  COWLITZ  RIVERS,  WASHINGTON 
FROM  A  HYPOTHETICAL  FAILURE  OF 
CASTLE  LAKE  BLOCKAGE, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

A.  Laenen,  and  L.  L.  Orzol. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4055,  1987 
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Descriptors:  'Flood  damage,  'Toutle  River, 
'Cowlitz  River,  'Castle  Lake,  'Earthquakes. 
'Debris  dams,  'Dam  failure,  Flood  peak,  Washing- 
ton, Streamflow,  Detritus,  Model  studies,  Flood 
magnitude. 

A  recent  evaluation  of  groundwater  and  material 
in  the  blockage  impounding  Castle  Lake  shows 
that  the  blockage  is  potentially  unstable  against 
failure  from  piping  due  to  heave  and  internal  ero- 
sion when  groundwater  levels  are  seasonally  high. 
There  is  also  a  remote  possibility  that  a  6.8  or 
greater  magnitude  earthquake  could  occur  in  the 
Castle  Lake  area  when  groundwater  levels  are 
critically  high.  If  this  situation  occurs,  the  debris 
blockage  that  confines  Castle  Lake  could  breach 
from  successive  slope  failure  with  liquefaction  of  a 
portion  of  the  blockage.  A  dam-break  computer 
model  was  used  to  simulate  discharge  through  a 
hypothetical  breach  in  the  Castle  Lake  blockage 
that  could  be  caused  by  failure  by  heave,  internal 
erosion,  or  liquefaction.  Approximately  18,500 
acre-ft  of  stored  water  would  be  released  from  an 
assumed  breach  that  fully  developed  to  a  1,000-ft 
width  over  a  15-minute  time  period.  The  resulting 
flood,  incorporating  3.4  x  10  to  the  6th  power  cu 
yd  of  the  debris  blockage,  would  reach  a  peak 
magnitude  of  1,500,000  cu  ft/s  (cubic  feet  per 
second).  The  flood  is  also  assumed  to  incorporate 
an  additional  137x10  to  the  6th  power  cu  yd  of 
saturated  debris  material  from  downstream  depos- 
its. Flow  is  considered  to  be  hyperconcentrated 
with  sediment  throughout  the  course  of  the  flood. 
The  hypothetical  hyperconcentrated  flow  is  routed 
downstream,  superimposed  on  normal  winter  flood 
flows  by  use  of  a  one-dimensional  unsteady-state 
numerical  streamflow  simulation  model.  From  a 
starting  magnitude  of  1,500,000  cu  ft/s.  the  peak 
increases  to  2,100,000  cu  ft/s  at  N-l  Dam  (12  mi 
downstream)  and  attenuates  to  1,200,000  cu  ft/s  at 
Kid  Valley  (25  mi  downstream),  to  100,000  cu  ft/s 
at  Longview  and  the  confluence  of  the  Columbia 
River  (65  mi  downstream).  From  time  of  breach. 


Streamflow  and  Runoff — Group  2E 

the  flood  peak  would  take  2.2  hr  to  reach  Toutle, 
3.8  hr  to  reach  Castle  Rock,  and  8.5  hr  to  reach 
Longview.  Communities  of  Toutle,  Castle  Rock, 
Kelso,  and  Longview  would  experience  extreme  to 
moderate  flooding  for  this  scenario.  (Author's  ab- 
stract) 
W89-09180 


APPRAISAL  OF  STORM-WATER  QUALITY 
NEAR  SALEM,  OREGON, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
T.  L.  Miller. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4064,  1987 
29p,  6  fig,  7  tab,  24  ref. 

Descriptors:  'Urban  runoff,  'Water  pollution 
sources,  'Storm  water,  'Storm  runoff,  'Water 
quality,  'Salem,  'Oregon,  Suspended  sediment, 
Lead,  Biochemical  oxygen  demand,  Turbidity, 
Phosphorus,  Nitrogen,  Precipitation,  Ammonia, 
Sulfates,  Chlorides. 

Storm  water  runoff  for  the  period  December  1979 
to  May  1981,  at  13  sites  (12  basins)  in  the  vicinity 
of  Salem,  Oregon,  was  sampled  and  analyzed  for 
water  quality.  Constituent  concentrations  for  urban 
storm  water  were  relatively  small  when  compared 
to  samples  from  Portland  and  Medford,  Oregon 
and  to  samples  from  Denver,  Colorado.  The  data 
indicated  that  levels  of  suspended  sediment,  ulti- 
mate CBOD  (carbonaceous  biochemical   oxygen 
demand),  and  total  lead  increased  with  increased 
urbanization.  Much  of  the  suspended  sediment  and 
related  turbidity  result  from  transport  of  basin  soils 
rather  than  from  the  wash-off  of  dry  fallout  solids 
from  impervious  areas.  Because  of  small  chemical 
concentrations  and  winter  high  flow  and  low  tem- 
perature conditions  in  the  Willamette  River,  Salem 
storm  water  probably  has  little  effect  on  biological 
or  on  most  chemical  conditions  in  the  Willamette 
River.   An   analysis   of  data   from   a   stormwater 
detention  pond  (originally  designed  to  reduce  peak 
flows)  indicated  that  the  facility  was  about  47% 
efficient   in   reducing   suspended   sediment   loads. 
The   facility   also   reduced   such   sediment-related 
constituent  loads  as  total  lead  and  total  phospho- 
rus. Total  Kjeldahl  nitrogen  and  ultimate  CBOD 
loads  that  are  transported  mostly  in  the  dissolved 
phase  were  not  measurably  affected  by  the  deten- 
tion pond.  Precipitation  samples  collected  at  one 
site  for  a  year  were  found  to  be  acidic,  with  a 
median  pH  of  4.6.  Median  total  lead  concentration 
was    8    micrograms/L    (ug/L)    in    precipitation, 
whereas  the  median  total   lead  concentration  in 
runoff  from  the  12  basins  ranged  from  8  to  1 10  ug/ 
L.  The  median  dissolved  ammonia  concentration  in 
precipitation  was  larger  than  the  median  dissolved 
ammonia  concentration  at  all  13  sites.  In  contrast, 
the  median  total  Kjeldahl  nitrogen  concentration 
in  precipitation  samples  was  about  half  the  median 
for  streamwater  concentrations.  Median  ratios  of 
sulfate  to  chloride  and  nitrate  to  chloride  in  pre- 
cipitation were  much  higher  than  ratios  expected 
for  sea  water,  suggesting  anthropogenic  sources 
for  sulfate  and  nitrate.  (Author's  abstract) 
W89-09185 


HYDROLOGY  OF  AREA  58,  NORTHERN 
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Geological  Survey,  Lakewood,  CO.  Water  Re- 
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Available  from  Books  and  Open  File  Report  Sec- 
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Descriptors:  'Hydrologic  budget,  'Environmental 
effects,  'Coal  mining,  'Colorado,  'Utah,  'Geohy- 
drology,  Precipitation,  Groundwater  recharge, 
Snowmelt,  Water  quality,  Dissolved  solids,  Calci- 
um, Chromium,  Iron,  Manganese,  Lead,  Colorado 
River,  Semiarid  lands,  Groundwater  quality. 

Hydrologic  information  and  analyses  are  needed  to 
aid  in  decisions  to  lease  Federally  owned  coal  and 
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s: 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

to   prepare    the    necessary    environmental    assess- 
ments and  impact  study  reports.  The  report,  which 
is  one  of  a  series  covering  the  nation's  coal  areas, 
presents   information    thematically    by    describing 
single  hydrologic  topics  through  the  use  of  brief 
texts  and  accompanying  maps,  graphs,  or  other 
illustrations.  The  topics  encompass  the  complete 
physical  and  hydrologic  setting  of  Area  58,  located 
primarily  in  west-central  Colorado  in  the  Southern 
Rocky  Mountain  and  Colorado  Plateau  physiogra- 
phic provinces.  The  area  consists  of  13,132  sq  mi  of 
diverse    geology,    topography    and    climate.    The 
headwaters  of  the  Colorado  and  most  of  its  tribu- 
taries originate  in  the  mountains  forming  the  east- 
ern boundary  of  the  area.  Elevations  range  from  > 
10,000  ft  above  sea  level  in  the  mountains  to  < 
4,500  ft  at  the  Colorado-Utah  border.  Precipitation 
in  the  mountains  can  exceed  40  in  annually,  most 
of  it  as  snow.  In  the  western  basins,  precipitation 
frequently  is  <  20  in/yr.  Most  of  the  runoff  then  is 
a  result  of  snow  melting  in  the  spring.  Surface 
water  is  the  principal  source  of  water  supplies  in 
the  area,  and  irrigation  is  the  major  water  use. 
Groundwater  supplies  are  mainly  from  wells  com- 
pleted in  alluvium  or  fractured  bedrock.  Greatest 
yields  occur  in  valley  floor  alluvium  deposits.  All 
coal  mines  in  the  basin  but  one  are  underground. 
Production  from  these  mines  during  1982  totaled 
almost  4  million  tons.  Surface  water  quality  is  best 
in  the  mountains.  Dissolved  solids  concentrations 
in  the  Colorado  River  increase  an  average  of  647 
mg/L  as  it  flows  through  the  area.  The  causes  of 
this  increase  are  nearly  equally  divided  between 
natural  sources  and  irrigation  activities  in  the  sedi- 
mentary basins.  The  climate  in  these  basins  is  semi- 
arid,   and   the  soils  are   not   adequately   leached. 
Concentrations  of  several  major  elements  and  trace 
elements  in  the  groundwater  can  be  large  enough 
to  limit  water  uses.  Among  those  elements  exceed- 
ing recommended  or  required  standards  for  use  are 
calcium,   chromium,   iron,   manganese,   and   lead. 
(Lantz-PTT) 
W89-09188 
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Descriptors:  *Coal  mining,  *Hydrologic  budget, 
•Environmental  effects,  *Kansas,  *Missouri,  *Geo- 
hydrology,  Rainfall,  Land  use,  Groundwater 
budget,  Erosion,  Sedimentation,  Groundwater 
level,  Water  quality. 

The  nationwide  need  for  hydrologic  information 
characterizing  conditions  in  mined  and  potentially 
mined  areas  has  become  critical  with  the  enact- 
ment of  the  Surface  Mining  Control  and  Reclama- 
tion Act  of  1977.  The  report  for  Area  39  in  eastern 
Kansas  and  western  Missouri  consists  of  a  brief 
text  accompanied  by  a  map,  graph,  table  or  other 
illustration  portraying  the  general  geographic,  geo- 
logic, and  hydrologic  environment  of  the  area. 
Area  39  has  an  area  of  about  10,500  sq  mi  and 
includes  all  or  parts  of  13  Kansas  counties  and  14 
Missouri  counties.  Major  streams  draining  the  area 
are  the  Marais  des  Cygnes  (Osage),  South  Grand, 
Little  Osage,  Blackwater,  Blue,  and  Little  Blue 
Rivers,  which  are  tributaries  of  the  Missouri  River. 
Mean  annual  rainfall  in  Area  39  ranges  from  34 
inches  in  the  west  to  >  40  inches  in  the  east. 
Agriculture  and  forests  are  the  predominant  land 
uses.  Streams,  ponds,  and  reservoirs  provide  about 
94%  of  the  water  used  in  the  area.  Groundwater 
supplies  are  limited  except  in  the  Missouri  and 
Marais  des  Cygnes  (Osage)  River  valleys  where 
wells  in  unconsolidated  deposits  may  yield  from 
100  to  2,000  gal/min,  and  in  the  southeast  part  of 
the  area  where  wells  in  consolidated  aquifers  of 
Ordovician  age  yield  up  to  600  gal/min  of  good 
quality  water.  Strippablc  coal  reserves  are  present 
in  Pennsylvanian  rocks  throughout  many  parts  of 
the  area.  Coal  mining  activity  has  increased  sharp- 
ly since  the  1960\;  this  mining  is  subject  to  state 


and  federal  reclamation  laws.  Erosion,  sedimenta- 
tion, water  quality  degradation,  decline  in  ground- 
water levels,  and  diversion  of  surface  drainage  are 
typical  problems  associated  with  surface  coal 
mining.  (Lantz-PTT) 
W89-09189 


HYDRAULIC  ANALYSES  OF  WATER-SUR- 
FACE PROFILES  IN  THE  VICINITY  OF  THE 
COAMO  DAM  AND  HIGHWAY  52  BRIDGE, 
SOUTHERN  PUERTO  RICO:  FLOOD  ANALY- 
SES AS  RELATED  TO  THE  FLOOD  OF  OCTO- 
BER 7, 1985, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

K.  G.  Johnson,  F.  Quinones,  and  R.  Gonazlez. 
Available  from  Books  and  Open  File  Report  Sec- 
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Descriptors:  'Flood  profiles,  'Puerto  Rico,  'Sur- 
face water,  'Coamo  Dam,  'Hydraulic  profiles, 
'Flooding,  Streamflow,  Flood  discharge,  Hydrau- 
lic models,  Hydraulic  structures,  Bridges,  Flow 
profiles. 

The  magnitude,  frequency  and  extent  of  the  flood 
of  October  7,  1985  at  the  Rio  Coamo  in  the  vicini- 
ty of  the  Coamo  Dam  and  Highway  52  bridge  in 
southern  Puerto  Rico,  were  investigated.  The  ob- 
served flood  profiles  were  used  to  calibrate  a  step- 
backwater  model.  The  calibrated  model  was  then 
used  to  investigate  several  alternative  flow  condi- 
tions in  the  vicinity  of  the  bridge.  The  peak  dis- 
charge of  the  flood  at  the  Highway  52  bridge  was 
72,000  cu  ft/sec.  This  peak  discharge  was  deter- 
mined from  the  peak  computed  at  a  reach  in  the 
vicinity  of  the  Banos  de  Coamo,  about  1.2  mi 
upstream  from  the  bridge.  The  computed  dis- 
charge at  the  Banos  de  Coamo  of  66,000  cu  ft/sec 
was  adjusted  to  the  dam  and  bridge  location  by 
multiplying  it  by  the  ratio  of  the  drainage  areas 
raised  to  the  0.83  power.  The  flood  had  a  recur- 
rence interval  of  about  100  yr,  exceeding  all  previ- 
ously known  floods  at  the  site.  The  flood  over- 
topped the  spillway  and  levee  of  the  Coamo  Dam 
just  upstream  of  Highway  52.  The  flow  over  the 
spillway  was  54,000  cu  ft/sec.  Flow  over  the  levee 
was  about  18,000  cu  ft/sec.  About  10,000  cu  ft/sec 
of  the  flow  over  the  levee  returned  to  the  main 
channel  at  the  base  of  the  embankment  at  the 
northeast  approach  to  the  bridge.  The  remaining 
8,000  cu  ft/sec  flowed  south  through  the  underpass 
on  Highway  153.  The  embankment  and  shoulder 
on  the  northern  span  of  the  bridge  were  eroded 
with  the  eventual  collapse  of  the  approach  slab. 
(Author's  abstract) 
W89-09194 


BIOLOGICAL,  MORPHOLOGICAL,  AND 
CHEMICAL  CHARACTERISTICS  OF  WAI- 
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For  primary  bibliographic  entry  see  Field  2H. 
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PROFILE  OF  SACRAMENTO  RIVER,  FREE- 
PORT  TO  VERONA,  CALIFORNIA,  FLOOD  OF 
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Descriptors:  'Flood  profiles,  'Sacramento  River, 
•Floods,  'California,  Flooding,  Flood  peak,  Flood 
control,  Surface  water,  Flood  stage. 

A  major  storm  in  February  1986  caused  record 
flooding  in  the  Sacramento  River  and  other  nearby 
basins  in  north-coastal  and  central  California.  As 
part  of  an  effort  to  document  this  flood,  the  peak 
water  surface  profile  of  a  33  mi  reach  of  the 
Sacramento  River  was  surveyed  between  Freeport 
and  Verona,  California.  Supplementary  profiles  in 


this  reach  include  elevations  of  the  approximate 
top  of  levee,  flood  plain,  and  the  water  surface  on 
March  17.  1987.  On  the  Sacramento  River  at  Sac- 
ramento, the  peak  discharge  of  117,000  cu  ft/iec 
occurred  February  19  and  20,  1986.  The  pi 
of  30.58  ft  on  February  19  is  the  highest  on  record, 
including  the  period  prior  to  construction  of  largt 
flood  control  dams  in  the  Sacramento  River  basii 
beginning  with  Shasta  Dam  in  1942.  The  Februarj 
1986  flood  profile  of  the  Sacramento  River  be 
tween  the  mouth  of  the  American  River  and  Oh 
Sacramento  Weir  (located  upstream  from  thi 
American  River)  shows  a  reverse  water  surfao 
slope  with  a  corresponding  drop  of  about  0  13  ft 
On  the  Sacramento  River  at  Verona,  upstrean 
from  Sacramento,  a  peak  stage  of  39. 1 1  ft  occurra 
February  20  (peak  discharge  92,900  cu  ft/sec)  dm 
to  runoff  from  upstream  tributaries.  The  Februar 
1986  peak  stage  is  the  highest  of  record  for  1914-8' 
(no  record  for  1918-20,  1922-25).  The  previou 
peak  stage  of  record  at  Verona,  March  1,  194C 
was  38.20  ft,  with  a  discharge  of  79,200  cu  ft/sec 
(Author's  abstract) 
W 89-09 199 


ACTIVITIES  OF  THE  WATER  RESOURCE 
DIVISION,  CALIFORNIA  DISTRICT,  IN  TH 
1987  FISCAL  YEAR, 

Geological  Survey,  Sacramento,  CA.  Water  R< 

sources  Div. 

C.  A.  Griner,  and  P.  W.  Anttila 

Available  from  Books  and  Open  File  Report  Sa 

tion,  USGS,  Box  25425,  Denver,  CO  80225  USG 

Open-File  Report  88-177,  1988.  84p,  5  fig,  1  tab,  3 

ref. 

Descriptors:  'Data  collections,  'Data  acquisitioi 
•US  Geological  Survey,  'Water  resources  dat 
♦California,  Water  quality,  Project  planning,  R 
search  priorities,  Information  exchange,  Wati 
supply,  Water  demand,  Hydrology,  Seleniui 
Water  reuse,  Saline  water  intrusion. 

The  mission  of  the  Water  Resources  Division  is 
provide  the  hydrologic  information  and  unde 
standing  needed  for  the  optimum  utilization  at 
management  of  the  Nation's  water  resources  f 
the  overall  benefit  of  the  people  of  the  Unto 
States.  Several  of  the  most  relevant  and  visit 
studies  being  conducted  by  the  California  Distri 
deal  with  selenium  toxicity  in  the  western  Si 
Joaquin  Valley;  groundwater  export  from  tl 
Owens  Valley,  coupled  with  vegetation  survivab 
ity  studies;  hydrodynamics  variability  in  San  Fra 
cisco  Bay;  reclaimed  water  use;  seawater  intrusii 
in  the  Santa  Barbara  area;  and  involvement  in  t 
water-quality  standard/water-rights  hearing  f 
the  San  Francisco  Bay/Delta.  Thirty-nine  proje 
summaries  are  provided.  Water  Resources  Dr 
sion  basic  mission  and  program,  California  Distr 
organization  and  funding,  and  1987  water  com 
tions  are  also  summarized.  (Lantz-PTT) 
W89-09206 


LARGEST  RIVERS  IN  THE  UNITED  STATI 

Geological  Survey,  Reston,  VA.  Water  Resoun 

Div. 

J.  C.  Kammerer. 

Available  from  Books  and  Open  File  Report  S 

tion,  USGS,  Box  25425,  Denver,  CO  80225.  Wa 

Resources  Investigations  Open  File  Report  87-2 

August  1987.  2p,  1  fig,  1  tab,  1  ref. 

Descriptors:  'Rivers,  'Data  collections,  River  s 
terns,  Flow  velocity,  Discharge,  River  basins. 

The  location  and  ranking  of  the  20  largest  riven 
the  United  States  is  shown.  Rivers  are  considei 
large  on  the  basis  of  one  or  more  of  three  char 
teristics:  total  length  from  source  to  mouth,  arei 
basin  (watershed)  drained  by  the  stream,  and  av 
age  rate  of  flow  (discharge)  at  the  mouth.  1 
alphabetical  list  shows  these  characteristics  of 
rivers  so  as  to  include  the  20  largest  rivers  in  ei 
of  the  three  categories.  Among  the  32  rivers,  o 
17  are  independent;  that  is,  rivers  that  discM 
directly  into  oceans,  seas,  gulfs  or  bays.  The  Ot 
15  rivers  are  tributaries.  The  Mississippi  is 
largest  U.S.  river.  (Lantz-PTT) 
W89-09208 
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M.MARY  OF  AVAILABLE  DATA  ON  SUR- 
CE  WATER,  STATE  OF  HAWAII.  VOLUME 
GENERAL  INFORMATION  AND  STATION 
iT  FOR  THE  ISLANDS  OF  OAHU,  MOLO- 
I,  MAUI.  AND  HAWAII, 
ological  Survey,  Honolulu.  HI.  Water  Re- 
rces  Div. 
latsuoka. 

ailable  from  Books  and  Open  File  Report  Sec- 
i,  USGS.  Box  25425,  Denver,  CO  80225.  USGS 
;n-File  Report  81-1056,  December  1983.  50p,  22 
5  ref. 

criptors:  'Surface  water,  'Hawaii,  'Hydrolog- 
lata  collections,  Oahu,  Molokai,  Maui,  Statisti- 
studies.  Discharge  frequency,  Water  quality, 
imentation,  Phytoplankton. 

Sanations  of  the  statistical  summaries  of  avail- 
surface  water  discharge  records  and  tabula- 
s  of  surface  water  quality  parameters  at  data 
ection  sites  on  the  islands  of  Oahu,  Molokai, 
li  and  Hawaii  are  presented.  A  brief  history  of 
stream  gaging  program  of  the  Water  Resources 
ision  of  the  U.S.  Geological  Survey  in  Hawaii, 
ncise  site  description  and  information,  explana- 
!  and  sample  tables,  various  monthly  and 
lal  discharges,  lowest  and  highest  mean  dis- 
ges  for  each  year  for  specified  numbers  of 
ecutive  days,  statistics  for  monthly  and  annual 
i  discharges,  and  tabulation  and  summary  of 
ice  water  quality  data  are  included.  Water 
ity  parameters  include  sediment  and  phyto- 
kton  data.  (See  also  W89-09218  and  W82- 
6)  (Author's  abstract) 
-09217 


DV1ARY  OF  AVAILABLE  DATA  ON  SUR- 

E  WATER,  STATE  OF  HAWAII.  VOLUME 

rATION  LOCATION  MAPS  FOR  THE  IS- 

DS   OF   OAHU,   MOLOKAI,   MAUI   AND 

^AII, 

ogical    Survey,    Honolulu,    HI.    Water    Re- 

:es  Div. 

>rimary  bibliographic  entry  see  Field  7C 
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TE-ELEMENT  MODEL  STUDY  OF  THE 
\CT  OF  THE  PROPOSED  1-326  CROSS- 
ON  FLOOD  STAGES  OF  THE  CONGAREE 
rtl  NEAR  COLUMBIA,  SOUTH  CAROLI- 

agical  Survey,  NSTL  Station,  MS.  Water  Re- 

es  Div. 

'rimary  bibliographic  entry  see  Field  4C 

09219 


ER  RESOURCES  OF  ROCKLAND  BASIN, 
IHEASTERN  IDAHO, 

)gical   Survey,  Boise,  ID.  Water  Resources 

Williams,  and  H.  W.  Young, 
able  from  Books  and  Open  File  Report  Sec- 
JSGS,  Box  25425,  Denver,  CO  80225.  USGS 
File  Report  82-755,  December  1982.  62p,  19 
tab,  55  ref. 

jptors:    *Surface    water,    *Water    resources 

Groundwater,  *Hydrologic  budget,  *Snake 

•Geohydrology,     Idaho,     River     basins, 

ers,     Groundwater     budget,     Groundwater 

nent,  Streamflow,  Water  yield,  East  Fork 
Creek,    Water   management,    Precipitation 

itranspiration,  Irrigation,  Agriculture. 

and  basin  comprises  about  320  sq  mi  of  the 
River  drainage  in  southeastern  Idaho 
tain  ranges  bordering  the  basin  are  composed 
ninantly  of  limestone  and  are  complexly 
I.  Major  aquifers  include  Holocene  alluvium 
mary-Tertiary  volcanic  rocks,  and  Tertiary 
""u!^  rocks-  Groundwater  occurs  under 
table  conditions  except  where  it  is  locally 
M.  Groundwater  discharges  to  springs  in  the 
Creek  Mountains  and  maintains  perennial 
How.  Near  the  mouth  of  Rock  Creek 
Iwater  movement  is  northward  toward  the 
River.  Underflow  is  estimated  to  be  51,000 
/yr.  Total  water  yield  available  to  Rockland 
s  estimated  to  be  5.0  in.  (85,000  acre-ft)  of 


the  estimated  17.3  in.  of  annual  precipitation.  Eva- 
potranspiration  ranges  from  9.9  to  17  in./yr,  de- 
pending, in  part,  on  altitude  of  the  land  surface  An 
estimated  12,000  acre-ft  of  surface  water  and  3,500 
acre-ft  of  groundwater  are  used  annually  for  irriga- 
tion. Less  than  100  acre-ft  of  water  is  used  for 
public  supply,  domestic,  and  stock  supplies.  East 
Fork  Rock  Creek  supplies  the  most  surface  water 
for  irrigation  of  agricultural  lands.  At  the  present 
(1980)  state  of  groundwater  development  in  Rock- 
land basin,  streams  and  aquifers  are  hydraulically 
connected.  Pumping  of  groundwater  in  increased 
quantities  from  wells  near  streams  will  affect 
groundwater  movement  and  may  diminish  stream- 
flow.  There  are  no  long-term  regional  water  table 
declines  at  present.  Continued  water  level  monitor- 
ing of  selected  wells  may  aid  in  documenting  ef- 
fects of  future  management  practices  on  the 
groundwater  system.  (Author's  abstract) 
W89-09223 


SURFACE  WATER-QUALITY  ASSESSMENT 
OF  THE  LOWER  KANSAS  RIVER  BASIN 
KANSAS  AND  NEBRASKA:  PROJECT  DE- 
SCRIPTION, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-09235 


MAPS  OF  RUNOFF  IN  THE  NORTHEASTERN 
REGION  AND  THE  SOUTHERN  BLUE  RIDGE 
PROVINCE  OF  THE  UNITED  STATES 
DURING  SELECTED  PERIODS  IN  1983-85, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7C. 


WATER-QUALITY  DATA  FOR  THE  CLARK 
FORK  AND  SELECTED  TRIBUTARIES  FROM 
DEER  LODGE  TO  MILLTOWN,  MONTANA 
MARCH  1985  THROUGH  JUNE  1986, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B 

W89-09237 


FLOODS  OF  MAY  17-18,  1985  AND  OCTOBER 
6-7, 1985  IN  PUERTO  RICO, 

Geological    Survey,    San   Juan,    PR.    Water   Re- 
sources Div. 

F.  Quinones,  and  K.  G.  Johnson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Open-File  Report  87-123,  1987.  22p,  11  fig,  4  tab  4 
ref. 

Descriptors:  *Floods,  *Puerto  Rico,  'Precipita- 
tion, Tropical  regions,  Flooding,  Rio  Grande  de 
Manati,  Rio  Grande  de  Arecibo,  Flood  peak 
Flood  frequency,  Flood  damage,  Costs. 

Severe  floods  occurred  in  Puerto  Rico  twice  in 
1985.  During  May  15-19,  1985,  as  much  as  25  in.  of 
rainfall  produced  significant  floods  along  north 
and  north-central  basins  in  the  island.  A  nearly 
stationary  tropical  depression  affected  Puerto  Rico 
during  October  5-8,  1985,  resulting  in  24-hr  pre- 
cipitation totals  of  as  much  as  23  in.  and  severe 
floods  along  the  south-central  coastal  areas 
During  the  May  17-18,  1985  event,  the  areas  most 
seriously  affected  by  flooding  were  along  the  north 
coast.  These  included  the  lower  reaches  of  the  Rio 
Grande  de  Manati  and  the  Rio  Grande  de  Arecibo. 
Significant  flooding  also  occurred  at  Utuado  and 
Jayuya.  The  recurrence  interval  of  most  of  the 
flood  peaks  was  generally  <  25  yr.  The  floods  of 
October  6-7,  1985,  affected  mostly  rural  areas  in 
southern  Puerto  Rico,  but  caused  significant  loss  of 
life  and  widespread  property  damages.  Landslides 
near  Ponce,  the  collapse  of  a  bridge  at  Rio  Coamo, 
and  the  destruction  of  homes  near  Ponce  resulted 
in  about  170  fatalities  and  >  125  million  dollars  in 
damages.  Flooding  was  also  severe  at  Barceloneta 
on  the  north  coast.  Recurrence  intervals  =  or  > 
100  yr  were  estimated  for  peak  discharges  at  sever- 
al index  stations.  (Author's  abstract) 
W89-09242 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff— Group  2E 

WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  KANSAS- 
FISCAL  YEARS  1985  AND  1986,  KAIN!»A!> 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
L.  J.  Combs. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Open-File  Report  87-211,  1987.  108p,  11  fig  6  tab 
47  ref. 

Descriptors:  *Water  resources  data,  "Kansas 
♦Data  acquisition,  'Research  priorities,  Economic 
aspects,  Project  planning,  Surface  water,  Ground- 
water, Bibliographies. 

The  principal  mission  of  the  U.S.  Geological 
Survey,  Water  Resources  Division,  in  Kansas  is  to 
investigate  the  occurrence,  quantity,  quality,  distri- 
bution, and  movement  of  surface  and  groundwater 
throughout  the  State.  Primary  activities  include 
the  systematic  collection,  analysis  and  interpreta- 
tion of  hydrologic  data,  evaluation  of  water  de- 
mands, and  water  resources  research.  Hydrologic 
investigations  are  conducted  through:  (1)  data  col- 
lection programs,  (2)  statewide  or  regional  investi- 
gations, (3)  local  or  areal  investigations,  and  (4) 
research.  These  projects  are  funded  through  coop- 
erative agreements  with  state  and  local  agencies 
transfer  of  funds  from  other  federal  agencies,  and 
direct  federal  funds.  Forty-three  water  related 
projects  were  ongoing  during  fiscal  years  1985  and 
1986  in  Kansas.  This  report  describes  for  each 
project  the  problem  that  initiated  the  study  the 
objectives  of  the  project,  the  approach  designed  to 
achieve  the  objectives,  and  significant  milestones 
?qsP  that   resulted  during  fiscal   years 

1985  and  1986.  Information  on  more  than  2  150 
data  collection  stations  in  Kansas  is  presented  in 
maps  and  tables.  A  list  of  47  project  reports  pub- 
lished or  released  by  the  U.S.  Geological  Survey 
its  cooperators,  or  technical  and  scientific  organi- 
zations during  1985  and  1986  is  provided.  (Au- 
thor's abstract) 
W89-09247 


SURFACE-WATER-QUALITY  ASSESSMENT 
OF  THE  YAKIMA  RIVER  BASIN,  WASHING- 
TON: PROJECT  DESCRIPTION, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K 
W89-09248 


DETERMINATION     OF    STREAM     REAERA- 
TION  COEFFICIENTS  BY  USE  OF  TRACERS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7B 
W89-09249 


WATER  RESOURCES  ACTIVITIES,  GEORGIA 
DISTRICT,  1986, 

Geological    Survey,    Doraville,    GA.    Water   Re- 
sources Div. 

C.  A.  Casteel,  and  M.  D.  Ballew. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-381,  1987.  59p,  8  fig,  2  tab 
257  ref. 

Descriptors:  'Georgia,  'Water  resources  data 
Data  acquisition,  'Hydrologic  data,  Project  plan- 
ning, Research  priorities,  Interagency  cooperation, 
Stream  gaging,  Groundwater  level,  Discharge 
measurement,  Flow  discharge. 

The  U.S.  Geological  Survey,  through  its  Water 
Resources  Division,  investigates  the  occurrence 
quantity,  quality,  distribution,  and  movement  of 
the  surface  and  underground  water  that  composes 
the  Nation's  water  resources.  Much  of  the  work  is 
a  cooperative  effort  in  which  planning  and  finan- 
cial support  are  shared  by  state  and  local  govern- 
ments and  other  federal  agencies.  This  report  con- 
tains a  brief  description  of  the  water-resources 
investigations  in  Georgia  in  which  the  Geological 
Survey  participates,  and  a  list  of  selected  refer- 
ences.  Water-resources  data  for  the   1985  water 
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Group  2E— Streamflow  and  Runoff 

year  for  Georgia  consists  of  records  of  stage,  dis- 
charge, and  water  quality  of  streams;  stage  and 
contents  of  lakes  and  reservoirs;  and  groundwater 
levels.  These  data  include  discharge  records  for 
108  gaging  stations;  water  quality  for  43  continu- 
ous stations,  109  periodic  stations,  and  miscellane- 
ous sites;  peak  stage  and  discharge  only  for  130 
crest-stage  partial-record  stations  and  44  miscella- 
neous sites;  and  water  levels  of  27  observation 
wells.  Nineteen  Georgia  District  projects  are  sum- 
marized. (Lantz-PTT) 
W89-09252 


WATER-RESOURCES  ACTIVITIES  OF  THE 
US  GEOLOGICAL  SURVEY  IN  SOUTH 
DAKOTA -FISCAL  YEARS  1986-87, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

E.  M.  Decker. 

Available  from  Books  and  Open  File  Report  Sec- 
tion USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-383,  1987.  61p,  7  fig,  4  tab. 

Descriptors:     *Water     resources     data,  *South 

Dakota,      *Hydrologic      data,      Water  quality, 

Aquifers,  Groundwater  budget,  Model  studies, 
Surface  water. 

In  South  Dakota,  the  first  collection  of  streamflow 
data  by  the  U.S.  Geological  Survey  (USGS)  was  in 
1903.  Despite  its  early  beginning,  it  was  not  until 
October  16,  1944,  that  the  Bismarck  District,  com- 
prising  the   states   of  North   Dakota   and   South 
Dakota,  was  created  to  assess  the  water  resources 
of  the   two   states.   The   next   major   increase   m 
collection    of    surface    water    records    occurred 
during  the  mid-1940's  as  a  result  of  the  Pick-Sloan 
Plan  for  Missouri  Basin  development.  Since  1944, 
about  98  water  resources  studies  have  been  made 
in   South   Dakota.   These   range   from   reconnais- 
sance-type studies  of  counties  and  Indian  reserva- 
tions to  research  on  small  basin  runoff  and  toxic 
wastes,  the  quality  of  water  in  lakes,  the  use  of 
remote  sensing  for  defining  aquifers,  and  studies 
using  digital  models  to  describe  the  groundwater 
regimen  and  surface  water  hydraulics  such  as  those 
currently  underway  in  the  James  River  basin  and 
the  Big   Sioux  River  basin.   During  the  past  20 
years,  140  formal  reports  describing  the  studies  and 
results   of  investigations  have  been   prepared   to 
inform  the  public  and  the  scientific  community. 
The  location  of  surface  water  stations  and  observa- 
tion wells  in  bedrock  are  tabulated.  Brief  (1  page) 
descriptions  of  current  water  resources  projects  in 
South  Dakota  include  information  on  the  location, 
purpose,  period  of  performance,  cooperating  agen- 
cies, project  leader,  and  completed  reports.  (Lantz- 
PTT) 
W89-09253 


posed  State  Highway  400  extension  and  reduce  the 
100-yr  flood  elevation  between  one  and  two  ft 
from  existing  conditions  between  the  proposed  site 
and  Windsor  Parkway.  (Author's  abstract) 
W89-09255 


FORMATION   AND  FAILURE  OF  NATURAL 
DAMS, 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 
For   primary   bibliographic   entry   see   Field    8D. 

W89-09257 


FLOOD-FLOW  CHARACTERISTICS  OF 
NANCY  CREEK  AT  GEORGIA  HIGHWAY  400 
EXTENSION  NEAR  ATLANTA,  GEORGIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

M.  Price,  and  G.  W.  Hess. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-386,  1987.  25p,  10  fig,  3  tab, 
1 1  ref. 

Descriptors:  *Highway  effects,  *Backwater  effect, 
•Flood  flow,  *Nancy  Creek,  'Georgia,  Flood  fre- 
quency, Flood  discharge,  Streamflow,  Bridges, 
Flood  peak. 

The  Highway  Division,  Georgia  Department  of 
Transportation,  plans  the  extension  of  Georgia 
Highway  400  from  Interstate  285  southward  to 
Interstate  85.  As  part  of  this  extension,  the  High- 
way Division  plans  construction  of  a  bridge  cross- 
ing Nancy  Creek  near  Atlanta,  Georgia.  The  U.S. 
Geological  Survey,  in  cooperation  with  the  High- 
way Division,  determined  the  flood  flow  charac- 
teristics of  Nancy  Creek  near  the  bridge  crossing. 
The  flood  frequency,  elevation  discharge  relation, 
flood  profiles,  floodway,  and  Hood  flow  effects 
were  determined.  The  maximum  backwater  effect 
for  the  proposed  bridge  and  relocated  channel  was 
0.2  ft  for  the  100-yr  flood.  The  relocated  channel 
will  drastically  shorten  flow  length  near  the  pro- 


INDEX  OF  SURFACE-WATER  STATIONS  IN 
TEXAS,  JANUARY  1987. 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

E.  R.  Carrillo,  H.  D.  Buckner,  and  J.  Rawson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Open  File  Report  87-468, 
1987.  16p,  1  tab,  2  plates. 

Descriptors:  *Gaging  stations,  'Stream  gages, 
♦Surface  water,  'Texas,  'Data  acquisition,  Classifi- 
cation, Indexing,  Reservoirs,  Networks. 

As  of  January    1,    1987,  the  surface  water  data 
collection  network  in  Texas  included  376  continu- 
ous streamflow,  76  continuous  or  daily  reservoir 
content,    34   gage   height,    16   crest   stage   partial 
record,   8   periodic   discharge  through   range,   33 
flood  hydrograph  partial  record,  9  flood  profile 
partial  record,  36  low  flow  partial  record,  46  daily 
chemical  quality,   19  continuous  recording  water 
quality,  84  periodic  biological,  17  lake  surveys,  162 
periodic  organic  and/or  nutrient,  3  periodic  insec- 
ticide, 42  periodic  pesticide,  19  automatic  sampler, 
141  periodic  minor  elements,  130  periodic  chemical 
quality,  78  periodic  physical  organic,  22  continu- 
ous recording  temperature,  and  30  national  stream 
quality   accounting   network   stations.   The   index 
shows  the  station  number  and  name,  latitude  and 
longitude,  type  of  data  collected,  and  the  office 
principally  responsible  for  the  data  collection.  An 
8-digit  permanent  numerical  designation  for  gaging 
stations  has  been  adopted  on  a  nationwide  basis; 
stations  are  numbered  and  listed  in  downstream 
order.  In  the  downstream  direction  along  the  main 
stem,  all  stations  on  a  tributary  entering  above  a 
mainstem  station  are  listed  before  that  station.  A 
tributary  entering  between  two  main  stem  stations 
is  listed  between  them.  A  similar  order  is  followed 
in  listing  stations  on  first  rank,  second  rank,  and 
other  ranks  of  tributaries.  To  indicate  the  rank  of 
any  tributary  on  which  a  gaging  station  is  situated 
and  the  stream  to  which  it  is  an  immediate  tribu- 
tary, each  indention  in  the  listing  of  gaging  stations 
represents  one  rank.  This  downstream  order  and 
system  of  indention  shows  which  gaging  stations 
are  on  tributaries  between  any  two  stations  on  a 
main  stem  and  the  rank  of  the  tributary  on  which 
each  gaging  station  is  situated.  (Lantz-PTT) 
W89-09265 


cu  ft/sec;  however,  the  existing  levee  along  the 
right  bank  of  the  river  upstream  of  the  proposed 
bridge  will  not  confine  the  flow  to  the  main  chan- 
nel because  parts  of  the  levee  have  been  broken  or 
removed.  The  present  overflow  structures  would 
allow  a  discharge  of  26,000  cu  ft/sec  to  occur  in 
the  bypass  reach  with  a  maximum  depth  of  flow 
over  the  highway  of  13  ft.  If  the  structures  were 
removed  but  the  highway  grade  maintained,  the 
discharge  would  increase  to  about  30,000  cu  ft/sec 
with  a  depth  of  flow  over  the  highway  of  1.5  ft.  If 
the  overflow  structures  were  removed  and  the 
elevated  sections  of  the  highway  grade  leveled,  the 
discharge  would  increase  to  about  31,500  cu  ft/sec, 
with  a  maximum  depth  of  flow  over  the  highway 
of  1.3  ft.  The  velocity  of  flow  through  four  30-in 
diameter  concrete  culverts  located  at  overflow 
structure  sites  would  be  8.6  ft/sec.  Foreseeable 
changes  in  the  island  upstream  from  the  proposed 
bridge  would  not  interfere  with  the  flow  capacity 
of  the  new  bridge.  (Author's  abstract) 
W  89-09267 
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FLOODFLOW  CHARACTERISTICS  AT  PRO- 
POSED BRIDGE  SITE  FOR  STATE  HIGHWAY 
99,  KANSAS  RIVER  AT  WAMEGO,  KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
K.  D.  Medina. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-470,  1987.  13p,  8  fig,  7  ref. 

Descriptors:  'Highway  effects,  'Kansas,  'Flood 
flow,  'Kansas  River,  'Bridge  construction, 
Levees,  Streamflow,  Flood  control,  Flood  dis- 
charge, Hydraulic  structures,  Culverts. 

The  Kansas  Department  of  Transportation  has 
proposed  replacing  a  bridge  over  the  Kansas  River 
on  State  Highway  99,  at  Wamego,  Kansas.  The 
ability  of  the  main  channel  along  with  the  existing 
agricultural  levee  to  contain  the  flow  of  the  Kansas 
River,  the  effect  of  overflow  structures  under  the 
highway  south  of  the  bridge,  and  the  effect  of  an 
island  upstream  from  the  proposed  bridge  are  dis- 
cussed. The  design  of  the  proposed  new  bridge  is 
adequate  for  passage  of  a  100-yr  flood  of  155,000 


NUMERICAL    SIMULATION    OF    GROUND- 
WATER CONTAMINANT  TRANSPORT  ON  A 
SUPERCOMPUTER        WITH        INJECTION- 
PUMPING  NETWORKS  USING  THE  MODI- 
FIED  MOC  AND  MFE  METHOD, 
Rice  Univ.,  Houston,  TX.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-08240 


MULTIPHASE  IMMISCIBLE  FLOW 

THROUGH  POROUS  MEDIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-08245 


THREE-PHASE  FLOW  ANALYSIS  OF  Oil 
SPILLS  IN  PARTIALLY  WATER-SATURATEI 
SOILS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civi 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W 89-08246 

STOCHASTIC  ANALYSIS  OF  POLLUTAN' 
MOVEMENT  IN  GROUNDWATER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engmeei 

ing. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08250 

TWO-DIMENSIONAL  FINITE-ELEMEN 

PROGRAMS  FOR  WATER  FLOW  AN] 
WATER  QUALITY  IN  MULTI-AQUIFER  SYi 
TEMS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineenn 

and  Engineering  Mechanics. 

S.  M.  A.  El  Didy. 

Available  from  University  Microfilms  Internatioi 

al    300  N.   Zeeb  Road,   Ann   Arbor,   MI  4810 

Order    No.    8623847.    Ph.D.    Dissertation,    198 

132p,  27  fig,  6  tab,  67  ref,  2  append. 

Descriptors:  'Model  studies,  'Groundwater  mov 
ment,  'Path  of  pollutants,  'Finite  element  metho 
'Water  quality,  'Coal  gasification,  Numerical  an: 
ysis,  Mathematical  models.  Computer  mode 
Mass  transfer,  Computer  programs,  Aquifer  s> 
terns. 

Two  finite  element  models  are  presented  for  wat 
flow  and  quality  in  multiple  aquifer  systems,  wi 
application  for  general  problems  and  those  assoi 
ated  with  burned  cavities  at  coal  gasification  siti 
Both  models  are  based  on  the  Galerkin  weighte 
residual  method  and  eight-noded  isoparametric  e 
ments  are  used.  Spatial  numerical  integration 
performed  using  Gaussian  quadrature.  Dependi 
on  the  value  of  the  weighting  coefficient,  the  so 
tion  can  be  made  strictly  implicit,  Crank-Nicolsc 
or  an  explicit  scheme.  The  models  are  written 
FORTRAN  V  on  the  CDC  CYBER  175.  For  t 
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flow  model,  the  basic  partial  differential  equation 
for  a  single  aquifer  is  modified  to  take  into  account 
its  interaction  with  the  adjacent  aquifers  of  the 
system.  For  the  quality  model,  the  mass  transport 
equation  of  a  single  aquifer  is  modified  to  take  into 
account  interactions  between  the  adjacent  aquifers 
of  the  system.  For  solute  transport,  the  program 
considers  convection,  adsorption-desorption, 
decay,  and  dispersion  mechanisms.  (Cremmins- 
AEPCO) 
W89-08257 


HYDROLOGICAL  INVERSE  PROBLEM:  RE- 
CONSIDERATION AND  APPLICATION  TO 
THE  MICROCOMPUTER, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geolo- 
gy- 

M.  Cushman-Roisin. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8619512.  Ph.D.  Dissertation,  1986.  92p, 
12  fig,  7  tab,  82  ref,  append. 

Descriptors:  'Model  studies,  *Hydrologic  models, 
•Groundwater  movement,  'Mathematical  models, 
•Aquifer  characteristics,  Groundwater  runoff, 
Transmissivity,  Groundwater  storage,  Computer 
models,  Computer  programs,  Sensitivity  analysis. 

The  hydrological  inverse  problem  was  solved  on 
an  IBM  microcomputer  using  transmissivity  values 
in  the  form  required  for  standard  computer 
models.  A  transmissivity  distribution  and  slightly 
modified  head  and  flux  fields  were  determined  by 
minimizing  an  objective  that  is  reduced  to  retain 
the  most  important  components.  Equations  result- 
ing from  the  objective  function  were  solved  itera- 
tiyely  by  successive  overrelaxation.  Transmissi- 
vity, head,  and  flux  distributions  were  chosen  to 
meet  the  steady-state  hydrological  equation.  A 
second  transmissivity  distribution  was  obtained 
from  the  head  and  flux  values  at  grid  points  using 
the  inverse  method.  True  and  recovered  transmis- 
sivities  were  then  compared  with  percentage  of 
recovery  greater  than  90%.  Variations  in  initial 
guesses  for  transmissivity  were  neglibile.  Compari- 
son of  the  results  of  the  method  with  transmissivity 
values  for  a  sand  and  gravel  aquifer  showed  good 
agreement.  Sensitivity  analysis  revealed  only  a  rea- 
sonable amount  of  amplification  of  noise  error 
(Cremmins-AEPCO) 
W89-08261 


POLITICAL  ECONOMY  OF  NATURAL  RE- 
SOURCES: WATER  SCARCITY  IN  THE  HIGH 
PLAINS  REGION  OF  THE  U.S., 

Columbia  Univ.,  New  York.  Graduate  School  of 

Arts  and  Sciences. 

For  primary  bibliographic  entry  see  Field  4B 

W89-08262 


SUMMARY    OF    WATER    DATA    FOR    THE 
JANZEN        RECHARGE        INVESTIGATION 
SCOTT  COUNTY,  KANSAS,  1980-86, 
Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-08305 


ANALYSES  OF  WATER  RESOURCES  OF  THE 
BIG  SIOUX  AQUIFER,  MOODY  COUNTY 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

D.  S.  Hansen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
u,!ier,  Resources  Investigations  Report  87-4057, 
1988.  38p,  13  fig,  11  tab,  19  ref. 

Descriptors:  'Groundwater  movement,  'Hydro- 
ogic  data,  'Water  resources,  'Groundwater  re- 
jources,  'South  Dakota,  Aquifers,  Groundwater 
Aquifer  characteristics,  Model  studies,  Water  use 
water  table,  Drawdown,  Big  Sioux  aquifer. 

Hie  Big  Sioux  aquifer  in  Moody  County  is  a  55  sq 
ni,  water  table  aquifer  hydraulically  connected  to 
ne  Big  Sioux  River.  The  average  thickness  is  22  ft 


and   the   maximum   thickness   is   54  ft.   A   digital 
model   was   developed    to   simulate   groundwater 
flow  in  the  Big  Sioux  aquifer  in  Moody  County. 
The  model  was  calibrated  for  steady-state  condi- 
tions  using   average   hydrologic   conditions   from 
1970  through   1979.  Steady-state  simulated  water 
levels  from   11  wells  averaged  0.4  ft  higher  than 
measured  water  levels.  The  model  was  calibrated 
for  transient  conditions  using   1983  water  levels. 
The  average  monthly  difference  in  27  observation 
wells    between    simulated    and    measured    water 
levels  was  2.63  ft.  Sensitivity  analyses  showed  that 
recharge    rate   and   evapotranspiration    extinction 
depth  had  the  largest  effect  on  simulated  water 
levels.  A  4-inch/year  increase  in  the  recharge  rate 
caused  simulated  water  levels  to  rise  1.7  ft.  A  2.5-ft 
increase  in  the  extinction  depth  caused  simulated 
water  levels  to  decline  0.8  ft.  The  calibrated  model 
was  used  to  simulate  the  effects  of  three  hypotheti- 
cal hydrologic  situations.  The  first  situation  simu- 
lated the  transient  effects  of  1983  pumpage  under 
severe  drought  conditions.  The  second  hypotheti- 
cal situation  simulated  the  steady-state  effects  of 
increased  pumping  at  a  rate  of  5,200  acre-ft/year 
under  average  hydrologic  conditions.   The  third 
hypothetical  situation  simulated  the  transient  ef- 
fects of  pumping  5,200  acre-ft/year  under  severe 
drought  conditions.  Stored  water  was  not  depleted 
in  any  nodes  after  these  simulations.  (USGS) 
W89-08306 


APPROXIMATE  ALTITUDE  OF  WATER 
LEVELS  IN  WELLS  IN  THE  CHICOT  AND 
EVANGELINE  AQUIFERS  IN  THE  HOUSTON 
AREA,  TEXAS,  SPRING  1988, 
Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-08307 


WATER  QUALITY  DATA  FROM  THE  OBSER- 
VATION WELL  NETWORK  IN  ILLINOIS,  1985- 

o7, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C 
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POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  MAY  1988, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08309 


HYDROGEOLOGY  AND  WATER  SUPPLY  PO- 
TENTIAL OF  THE  WATER  TABLE  AQUIFER 
ON  DAUPHIN  ISLAND,  ALABAMA, 

Geological   Survey,  Tuscaloosa,  AL.   Water  Re- 
sources Div. 
R.  E.  Kidd. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4283 
1988.  49p,  21  fig,  6  tab,  19  ref. 

Descriptors:  'Model  studies,  'Saline  water  intru- 
sion, 'Barrier  islands,  'Alabama,  'Water  supply, 
Hydrogeologic  units,  Water  table  aquifers,  Dau- 
phin Island,  Hydraulic  conductivity,  Water  qual- 
ity, Groundwater  movement. 

The  water  table  aquifer  on  Dauphin  Island,  Ala- 
bama, consists  of  a  thin  veneer  of  Holocene  sand 
and  an  underlying  Pleistocene  unit  locally  known 
as  the  Gulfport  Formation.  The  aquifer  is  from  28 
to  35  ft  thick  with  a  thick  marine  clay  at  its  base. 
Water  in  the  aquifer  generally  is  low  in  chloride 
content  except  near  the  coast.  Excessively  high 
iron  concentrations  in  groundwater  were  found 
locally.  A  two-dimensional  finite-difference 
groundwater  flow  model  of  the  water  table  aquifer 
on  Dauphin  Island  was  used  in  the  steady-state 
mode  to  evaluate  the  flow  system  under  steady- 
state  conditions.  Model  input  data  were  obtained 
primarily  from  40  test  wells,  2  aquifer  tests,  contin- 
uous recording  of  groundwater  levels,  and  rainfall. 
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The  model  was  calibrated  to  the  low  water-table 
conditions  of  July  1985  and  high  water  table  condi- 
tions of  April  1985.  The  model  was  also  used  to 
simulate  pumpage  from  the  aquifer  under  transient 
conditions  with  no  rainfall.  Patterns  of  computed 
head  changes  compared  favorably  to  the  natural 
recession  of  water  levels  for  the  periods  of  April  to 
May  1985  and  May  to  June  1985.  Simulation  of 
groundwater  withdrawals  in  the  transient  model 
showed  the  feasibility  of  producing  0.6  million 
gallons/day  from  eight  wells  that  tap  the  water 
table  aquifer  without  inducing  lateral  seawater  en- 
croachment. (USGS) 
W89-08310 


DESCRIPTION  AND  EVALUATION  OF  THE 
EFFECTS  OF  URBAN  AND  AGRICULTURAL 
DEVELOPMENT  OF  THE  SURFICIAL  AQUI- 
FER SYSTEM,  PALM  BEACH  COUNTY 
FLORIDA,  ' 

Geological  Survey,  Miami,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4C 
W89-08312 


PRELIMINARY  EVALUATION  OF  THE 
GROUNDWATER  RESOURCES  OF  BAIN- 
BRIDGE  ISLAND,  KITSAP  COUNTY,  WASH- 
INGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

N.  P.  Dion,  T.  D.  Olsen,  and  K.  L.  Payne. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water   Resources  Investigations  Report   87-2437, 
1988.  82p,  21  fig,  10  tab,  23  ref. 

Descriptors:  'Groundwater  resources,  'Saline 
water  intrusion,  'Bainbridge  Island,  'Washington, 
'Geohydrology,  Water  resources  data,  Geohydro- 
logic  units,  Water  quality,  Kitsap  County. 

Bainbridge  Island  is  underlain  by  as  much  as  1,600 
ft  of  unconsolidated  deposits  of  Quaternary  age. 
Most  domestic  groundwater  supplies  are  taken 
from  two  relatively  coarse-grained  geohydrologic 
units  composed  largely  of  glacial  sand  and  gravel. 
Neither  of  these  two  aquifers,  generally  separated 
by  a  finer-grained  semi-confining  unit,  is  laterally 
continuous  across  the  entire  island.  Groundwater 
withdrawal  on  the  island  in  1984  was  estimated  to 
be  1,235  acre-ft.  Of  this  amount,  60%  (740  acre-ft) 
was  withdrawn  for  public  supply  purposes,  37% 
(460  acre-ft)  for  domestic  purposes,  and  about  3% 
(35  acre-ft)  for  industrial  purposes.  The  chemical 
quality  of  groundwater  on  Bainbridge  Island  gen- 
erally is  suitable  for  most  uses  and  most  samples 
were  within  State  drinking  water  standards.  How- 
ever, 3  of  48  samples  exceeded  the  criterion  for 
iron  and  19  exceeded  the  criterion  for  manganese. 
Chloride  concentrations  were  small  in  April  and 
September  1985,  and  the  concentrations  changed 
little  seasonally.  These  observations  indicate  that 
seawater  intrusion  currently  is  not  a  problem  on 
the  island.  The  data  now  available  are  adequate  to 
permit  an  assessment  of  the  groundwater  resources 
of  the  island,  but  only  in  a  qualitative  manner  and 
only  for  the  uppermost  part  of  the  thick  unconsoli- 
dated deposits.  The  data  are  not  adequate,  howev- 
er, to  permit  an  assessment  of  the  effects  of  addi- 
tional groundwater  development.  (USGS) 
W89-08313 


GEOHYDROLOGY  OF  THE  FLATHEAD 
INDIAN  RESERVATION,  NORTHWESTERN 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

S.  E.  Slagle. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water-Resources  Investigation  Report  88-4142 
September  1988.  152p,  18  fig,  2  plates,  17  tab,  61 
ref. 

Descriptors:  'Groundwater  availability,  'Geohy- 
drology, 'Glacial  aquifers,  'Water  quality,  'Mon- 
tana, Groundwater,  Data  collections,  Hydrologic 
data,  Water  yield,  Flathead  Indiana  Reservation. 
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The  geohydrology  of  the  Flathead  Indian  Reserva- 
tion was  studied  to  provide  information  needed  to 
formulate  groundwater  development  plans.  Bed- 
rock in  the  area  consists  predominantly  of  slightly 
metamorphosed  carbonate  and  fine-grained  clasitc 
rocks  of  the  Precambrian  Belt  Supergroup.  Valley- 
fill  deposits  consist  of  alluvium  of  Holocene  age; 
glacial  and  glaciolacustrine  boulders,  cobbles, 
gravel,  sand,  silt,  and  clay  of  Pleistocene  age;  and 
siltstone,  fine-grained  sandstone,  and  coal  of  proba- 
ble Tertiary  age.  Most  wells  in  the  reservation  are 
completed  in  valley-fill  aquifers-for  which  well 
discharge  ranges  from  0.5  to  1,600  gal/minute  and 
transmissivity  ranges  from  3.2  to  45,600  sq  ft/day. 
Groundwater  flow  follows  the  trend  of  the  respec- 
tive valleys.  Water  level  in  valley-fill  aquifers  fluc- 
tuates seasonally  in  response  to  recharge  from 
streams  and  irrigation  canals  and  discharge  from 
wells.  Recharge  to  valley-fill  aquifers  occurs  by 
direct  infiltration  of  snowmelt  and  rainfall,  leakage 
from  streams  and  irrigation  canals,  subsurface 
inflow,  and  irrigation  return  flow.  Discharge  from 
the  valley-fill  aquifers  occurs  through  evaporation, 
transpiration  by  plants,  withdrawals  from  wells, 
leakage  to  rivers  and  streams,  and  subsurface  out- 
flow. Water  in  bedrock  is  available  from  fracture 
zones  of  secondary  permeability;  discharge  from 
wells  completed  in  bedrock  ranges  from  2.5  to  40 
gal/min.  Water  from  wells  and  springs  is  calcium 
bicarbonate  or  sodium  bicarbonate  type  and  con- 
tained dissolved-solids  concentrations  of  42  to 
1,100  mg/L.  All  dissolved  constituents  in  most 
samples  were  within  Federal  drinking  water  stand- 
ards. (USGS) 
W89-08315 

GEOLOGIC  AND  GEOHYDROLOGIC  RECON- 
NAISSANCE OF  STATEN  ISLAND,  NEW 
YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 
J.  Soren. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4048, 
1988.  22p,  8  fig,  1  tab,  16ref. 

Descriptors:  *Geohydrology,  *New  York,  *Staten 
Island,  *Water  resources  data,  Geologic  forma- 
tions, Subsurface  mapping,  Glacial  drift,  Ground- 
water resources,  Hydrologic  data,  Streamflow, 
Areal  hydrogeology,  Water  table. 

The  public  water  supply  for  about  350,000  people 
on  Staten  Island  (Richmond  County)-a  mainly 
suburban  60-sq  mi  borough  of  the  City  of  New 
York  is  provided  by  the  City  from  reservoirs  in 
upstate  New  York.  Since  1962,  many  individuals 
and  businesses  have  used  groundwater  for  supple- 
mental supply  as  a  result  of  the  City's  ban  on  the 
use  of  public  supply  water  for  irrigation,  swim- 
ming pools,  and  automobile  washing  during  pro- 
tracted droughts  that  depleted  the  reservoirs.  Hun- 
dreds of  wells  were  installed  on  the  island  during 
droughts  of  1962-66  and  1983-85.  Bedrock  of  Late 
Proterozoic  to  Jurassic  age  and  unconsolidated 
deposits  of  the  Upper  Cretaceous  and  late  Pleisto- 
cene age  contain  groundwater  that  is  generally 
suitable  for  the  city  prohibited  purposes.  The 
groundwater  of  the  island  receives  sufficient  re- 
charge to  meet  the  current  demands  and  could 
sustain  considerably  greater  withdrawals.  (USGS) 
W89-08317 


GROUNDWATER  FLOW  AND  SOLUTE 
TRANSPORT  AT  A  MUNICIPAL  LANDFILL 
SITE  ON  LONG  ISLAND,  NEW  YORK  PART  1: 
HYDROGEOLOGY  AND  WATER  QUALITY, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08318 


ALTERNATIVE  SOURCES  OF  LARGE  SEA- 
SONAL GROUNDWATER  SUPPLIES  IN  THE 
HEADWATER  OF  THE  SUSQUEHANNA 
RIVKR  BASIN,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

A.  D.  Randall,  D.  S.  Snavcly,  T.  J.  Holocck,  and 


R.  M.  Waller. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water-Resources  Investigations  Report  85-4127, 
1988.  121p,  34  fig,  43ref. 

Descriptors:  'Surface-groundwater  relations, 
•New  York,  *Susquehanna  River,  'Alluvial 
aquifers,  'Glacial  aquifers,  Influent  streams, 
Groundwater  recharge,  Seasonal  depletion,  Com- 
puter models,  Seepage,  Model  studies. 

The  northern  divide  of  the  Susquehanna  River 
basin  crosses  29  broad  valleys  that  contain  thick 
glacial  deposits  but  are  drained  only  by  small  head- 
water streams.  Much  groundwater  could  be  with- 
drawn from  sand  and  gravel  deposits  in  these 
valleys  with  little  immediate  effect  on  streamflow. 
A  digital  model  of  the  headwater  reach  of  one 
typical  valley  suggests  that  pumping  10.8  million 
gal/day  for  2  months  every  summer  would  lower 
the  water  table  as  much  as  33  ft,  cause  the  upper 
1,900  ft  of  the  stream  draining  the  valley  to  go  dry, 
and  reduce  streamflow  downvalley  by  1.2  million 
gal/day  by  the  time  pumping  ceased.  Saturated 
thickness  of  surficial  sand  and  gravel  exceeds  40  ft 
in  about  half  the  headwater  valley  reaches;  the 
valley  floor  areas  range  from  0.2  to  9  sq  mi. 
Seepage  losses  from  small  streams  that  carry  runoff 
from  adjacent  till-covered  uplands  are  a  major 
source  of  recharge  to  aquifers  in  these  valleys 
under  natural  conditions  and  would  increase  if  the 
water  table  were  lowered  by  seasonal  withdrawals. 
Some  aquifers  beneath  extensive  clay  layers  in 
these  and  other  valleys  of  the  Susquehanna  River 
basin  may  be  partially  independent  of  streams  but 
not  easily  evaluated.  (USGS) 
W89-08319 


GROUNDWATER  FLOW  AND  SOLUTE 
TRANSPORT  AT  A  MUNICIPAL  LANDFILL 
SITE  ON  LONG  ISLAND,  NEW  YORK.  PART  2. 
SIMULATION  OF  GROUNDWATER  FLOW, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08320 


GROUNDWATER  FLOW  AND  SOLUTE 
TRANSPORT  AT  A  MUNICIPAL  LANDFILL 
SITE  ON  LONG  ISLAND,  NEW  YORK  PART  3: 
SIMULATION  OF  SOLUTE  TRANSPORT, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08321 


POTENTIAL  YIELDS  OF  WELLS  IN  UNCON- 
SOLIDATED AQUIFERS  IN  UPSTATE  NEW 
YORK -ADIRONDACK  SHEET, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08323 


POTENTIAL  YIELDS  OF  WELLS  IN  UNCON- 
SOLIDATED AQUIFERS  IN  UPSTATE  NEW 
YORK-LOWER  HUDSON  SHEET, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08324 


POTENTIAL  YIELDS  OF  WELLS  IN  UNCON- 
SOLIDATED AQUIFERS  IN  UPSTATE  NEW 
YORK -NIAGARA  SHEET, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08326 


GROUNDWATER     AVAILABILITY     IN     THE 

CENTRAL  PART  OF  LAKE  ONTARIO  BASIN, 

NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 


W89-08327 

HYDROLOGIC  AND  MINING  DATA  FROM 
AN  AREA  OF  UNDERGROUND  COAL 
MINING  IN  GARRETT  COUNTY,  MARY- 
LAND, 

Geological    Survey,    Towson,    MD     Water    Re- 
sources Div. 
S.  N.  Hiortdahl. 

Available  from  Maryland  Geological  Survey  2300 
St.  Paul  Street,  Baltimore,  MD  21218.  Maryland 
Geological  Survey  Report  of  Investigations  41-A, 
1988.  81p,  16  fig,  2  tab,  7  ref,  append. 

Descriptors:  'Acid  mine  drainage,  'Seepage  los*. 
'Underground  coal  mining,  'Groundwater  level, 
'Maryland,  Streamflow,  Mine-dewatering,  Garrett 
County. 

This  report  is  the  second  in  a  series  of  report* 
about  the  hydrologic  conditions  in  an  area  of  un- 
derground coal  mining  in  southwestern  Garrett 
County,  Maryland.  Hydrologic  and  mining  data 
collected  during  October  1981  to  September  1984 
are  presented,  and  changes  in  mining  activity  and 
hydrologic  conditions  during  the  first  and  second 
study  phases  are  briefly  described.  Three  contigu- 
ous mine-permit  areas  were  worked  with  the 
room-and-pillar  method.  Extraction  of  coal  was 
about  50%  complete  by  the  end  of  1984.  The 
cumulative  area  undermined  increased  from  about 
650  acres  in  July  1981  to  about  1,650  acres  by  July 
1984.  Total  annual  mine  pumpage  increased  from 
410  to  660  million  gal/year  during  this  period. 
Long-term  declines  in  water  levels,  ranging  from 
tens  to  hundreds  of  ft,  occurred  in  the  observation 
wells  at  one  undermined  well-cluster  site.  A  long- 
term  water  level  decline,  averaging  about  30  ft/ 
year,  occurred  in  two  wells  which  are  open  to  the 
confined  zone  below  the  mines..  Discharges  of 
treated  acid  mine  drainage  significantly  increased 
streamflow  and  specific  conductance  in  the  South 
Fork  Sand  Run  (drainage  area  1.6  sq  mi),  while 
having  less  of  an  effect  on  Laurel  Run  (drainage 
area  8.2  sq  mi).  Several  main-channel  segments  of 
Laurel  Run  lost  flow  to  the  local  groundwater 
system.  Periodic  streamflow-seepage  measure- 
ments indicate  that  the  location  of  the  stream  chan- 
nel seepage  losses  vary  with  time.  (USGS) 
W89-08333 


FRESHWATER  SUPPLY  POTENTIAL  OF  THI 
ATLANTIC  INTRACOASTAL  WATERWAY 
NEAR  MYRTLE  BEACH,  SOUTH  CAROLINA 

Geological  Survey,  Columbia,  SC.  Water  Re 
sources  Div. 

W.  J.  Carswell,  C.  L.  Sanders,  and  D.  M.  Dale. 
Available  from  Books  and  Open  File  Report  Sec 
tion,  USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water- Resources   Investigations    Report    88-4066 
1988.  45p,  22  fig,  5  tab,  16  ref. 

Descriptors:  'Surface  water  availability,  'Hydro 
logic  data,  'Saline  water  intrusion,  Minimum  flow 
Coastal  waters,  Inland  waterways,  Canals,  Mode 
studies,  Water  resources  development,  Frequenc; 
analysis. 

A  study  was  conducted  to  determine  the  low-flov 
frequency  of  freshwater  flow  in  the  Atlantic  Intra 
coastal  Waterway  (AICW)  near  Myrtle  Beach 
South  Carolina  and  to  determine  the  effects  o 
proposed  freshwater  withdrawals  of  45  cu  ft/sec  a 
the  location  of  the  saltwater-freshwater  interfacf 
Discharges  simulated  in  the  AICW  for  1982-8 
using  BRANCH  one-dimensional  flow  model  wer 
used  to  establish  a  relation  of  7-day  average  flow 
in  the  AICW  to  summed  7-day  average  flows  c 
four  tributary  streams.  This  relation  was  used  wit 
the  tributary  records  for  1954-86  climatic  years  t 
generate  7-day  minimum  flows  of  the  AICW 
which  were  then  used  to  develop  a  low-flow  fr< 
quency  relation.  The  relation  indicated  that  the 
day,  10-year  flow  of  the  Atlantic  Intracoastal  Wi 
terway  is  192  ct  ft/s.  A  relation  of  the  mile  positio 
of  the  saltwater-freshwater  interface  to  recorde 
specific  conductances  at  Vereen's  Marina  was  e 
tablished.  The  1982-85  period  of  record  of  specit: 
conductance  was  used  to  simulate  interface  pos 
tions  which  were  then  used  to  establish  a  relatic 
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of  7-day  average  interface  position  to  7-day  aver- 
age discharge  of  the  AICW.  This  relation  indicated 
that  the  7-day  average  interface  position  would  be 
at  mile  355.5  for  the  7Q10  and  at  mile  356.2  if  45  cu 
ft  were  withdrawn  during  the  7Q10.  The  analysis 
indicates  that  the  AICW  can  provide  a  reliable 
supply  of  freshwater  at  the  proposed  withdrawal 
location  at  mi  363.3  in  the  vicinity  of  Myrtle 
Beach,  even  during  the  7Q10  low-flow  conditions. 
(USGS) 
W89-08335 


FIELD  STUDY  OF  EPHEMERAL  STREAM  IN- 
FILTRATION AND  RECHARGE, 

New   Mexico   Inst,   of  Mining   and   Technology, 
Socorro.  Dept.  of  Geoscience. 
D.  B.  Stephens. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15554/ 
AS,  price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  228,  January  1988.  187p,  24  fig,  12  tab,  31  ref, 
6  append.  USGS  contract  14-08-000 1-G1 24 1! 
USGS  state  project  1423658.  USGS  project 
G1241-06. 

Descriptors:  *Surface-groundwater  relations, 
•Groundwater  recharge,  *Aquifers,  *Streamflow, 
•Infiltration,  *New  Mexico,  Rio  Puerco,  Rio 
Salado,  Monitoring,  Seepage,  Monitoring  wells, 
Neutron  logging  wells. 

Two  ephemeral  streams  north  of  Socorro,  NM,  the 
Rio  Puerco  and  Rio  Salado,  have  been  instrument- 
ed for  the  purpose  of  analyzing  groundwater  re- 
charge due  to  channel  seepage.  Monitor  wells  and 
neutron  logging  wells  provided  information  neces- 
sary to  characterize  the  nature  of  stream  aquifer 
interaction.  Groundwater  recharge  was  computed 
using  concolution  and  other  techniques.  The  Rio 
Puerco  has  relatively  well-defined,  straight  chan- 
nel with  a  small  width-depth  ratio  and  flows  in 
response  to  both  summer  and  winter  precipitation, 
as  well  as  spring  runoff.  The  stream  carries  a  large 
suspended  sediment  load  which  results  in  fine- 
textured  sediments  on  the  channel  bottom.  Al- 
though the  water  table  is  only  about  lm  below  the 
channel,  the  stream  and  aquifer  are  not  fully  hy- 
draulically  connected  at  all  times,  owing  to  the 
development  of  a  low-permeable  clogging  layer  on 
the  channel  bottom.  The  Rio  Salado  is  an  ephemer- 
al stream  which  has  a  very  large  width-depth  ratio 
and  a  braided  channel  filled  mostly  with  permeable 
sand  and  gravel.  The  Rio  Salado  flows  mostly  in 
the  summer  in  response  to  thunderstorms.  Prior  to 
runoff  the  depth  to  groundwater  below  the  chan- 
nel is  about  lm  at  the  upper  site  and  9m  at  the 
lower  site.  Monitoring  the  water  table  elevations 
and  moisture  content  indicates  that  during  runoff 
he  stream  and  aquifer  are  fully  hydraulically  con- 
aected  at  the  upper  site  but  not  at  the  lower  site. 
Stephens-NM  Inst.  Mining  and  Tech  ) 
W89-08341 


^SER'S  GUIDE  FOR  RIV2  -  A  PACKAGE  FOR 
JOLTING  AND  ACCOUNTING  OF  RIVER 
MSCHARGE  FOR  A  MODULAR,  THREE-DI- 
MENSIONAL, FINITE-DIFFERENCE, 
GROUNDWATER  FLOW  MODEL, 
geological  Survey,  Albuquerque,  NM.  Water  Re- 
ources  Div. 

■or  primary  bibliographic  entry  see  Field  2E. 
"  89-08354 


*TELL  CONSTRUCTION,  LITHOLOGY,  AND 
»£?£HXSICAL  LOGS  FOR  BOREHOLES  IN 
rENNESSEEK  VALLEY  NEAR  OAK  RIDGE, 

Jeological  Survey,  Nashville,  TN.  Water  Re- 
ources  Div. 

'-■  C.  Bailey,  and  D.  B.  Withington. 
Vvailable  from  Books  and  Open  File  Report  Sec- 
ion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
*ater  Resources   Investigations   Report   88-4068 
December   1988.   21p,   9  fig,   7  pi,   2  tab,   5   ref. 

>escriptors:  'Tennessee,  *Groundwater,  'Geohy- 
TOlogy  'Borehole  geophysics,  *Lithologic  logs, 
wreholes,   Geologic    formations,   Geologic    frac- 


tures, Grouting,  Acoustic  televiewer,  Bear  Creek 
Valley,  Oak  Ridge. 

Twenty-four  wells  were  constructed  at  nine  sites  at 
Bear  Creek  Valley  to  provide  geologic  and  hydro- 
logic  information.  Lithologic  samples  and  suits  of 
geophysical  logs  were  obtained  from  the  deepest 
boreholes  at  six  of  the  sites.  Two  of  these  bore- 
holes at  the  base  of  Chestnut  Ridge  were  complet- 
ed in  the  Maynardville  Limestone  and  two  were 
completed  in  the  Nolichucky  Shale.  Two  bore- 
holes along  Pine  Ridge  were  completed  in  the 
Rome  Formation.  Zones  of  similar  lithology 
within  a  borehole  were  delineated  from  rock  cut- 
ting refined  by  examination  of  geophysical  logs. 
The  contact  between  the  Maynardville  Limestone 
and  Nolichucky  Shale  was  identified  in  two  of  the 
boreholes.  Fractures  and  cavities  were  readily 
identifiable  on  the  acoustic-televiewer  and  caliper 
logs.  Distinct  water-bearing  intervals  were  also 
identified  from  the  temperature,  fluid  resistance, 
and  resistivity  logs.  Depths  at  which  the  drilling 
encounterd  a  thrust  were  identified  in  two  bore- 
holes in  the  Rome  Formation  from  both  rock 
cutting  and  geophysical  logs.  (USGS) 
W89-08357 


RECHARGE  TO  THE  EAGLE  VALLEY 
GROUNDWATER  BASIN  BY  AUGMENTED 
STREAMFLOW  IN  VICEE  CANYON,  WEST- 
ERN NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B 
W89-08361 


GEOSTATISTICAL  INTERPOLATION  OF  HY- 
DROSTRATIGRAPHY  AT  GROUNDWATER 
CONTAMINATION  SITES, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

J.  S.  Dreiss,  and  N.  M.  Johnson. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-143507/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  December  1988.  29p,  16  fig,  4 
tab,  34  ref.  USGS  contract  14-08-001-G1311. 

Descriptors:  *Geostatistics,  *Hydrostratigraphy, 
'Groundwater  pollution,  'Risks,  'Geohydrologic 
boundaries,  Statistical  methods,  Kriging  indicators, 
Probabilities,  Variograms,  Boreholes,  Permeabil- 
ity, Sediment  deposition,  California,  Santa  Clara 
Valley. 

Much  recent  work  in  stochastic  groundwater  hy- 
drology has  focused  on  the  spatial  variability  of 
hydraulic  properties  within  geologic  units.  Few 
studies  have  attempted  to  incorporate  uncertainties 
in  the  location  of  the  boundaries  of  geologic  units. 
This  study  illustrates  the  use  of  indicator  geostatis- 
tics  for  interpreting  complex  alluvial  stratigraphy 
from  qualitative  borehole  logs.  Locations  of  rela- 
tively high  and  low  permeability  regions  are  de- 
scribed by  inferring  relative  permeability  from 
borehole  descriptions  and  assigning  binary  indica- 
tor values  of  either  1  or  0  to  intervals  in  the 
borehole  logs.  The  resulting  indicator  data  can 
then  be  used  to  compute  experimental  variograms 
and  construct  three-dimensional  variogram  models. 
The  approach  is  applied  to  a  groundwater  con- 
tamination site  in  Santa  Clara  Valley,  CA.  Com- 
puted indicator  variograms  are  consistent  with 
known  stratigraphic  features.  They  describe  details 
in  the  spatial  structure  of  the  deposits  that  reflect 
differing  deposition  environments.  Kriged  indica- 
tor values  represent  probabilities  that  sediments  at 
a  location  fall  into  one  of  the  two  indicator  catego- 
ries. The  location  of  the  0.5  indicator  contour  is 
approximately  the  aquifer-aquitard  boundary  that 
might  be  constructed  in  a  geologic  cross-section. 
Indicator  kriging  consistently  weights  all  the  avail- 
able data  on  the  basis  of  a  three-dimensional,  aniso- 
tropic variogram  model  and  provides  an  estimate 
of  uncertainty  in  the  hydrostratigraphic  correla- 
tion. (USGS) 
W89-08370 


WATER  LEVELS  IN  PERIODICALLY  MEAS- 
URED WELLS  IN  THE  YUCCA  MOUNTAIN 
AREA,  NYE  COUNTY,  NEVADA,  1981-87, 


Groundwater — Group  2F 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

J.  H.  Robison,  D.  M.  Stephens,  R.  R.  Luckey,  and 
D.  A.  Baldwin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  88-468,  (1988).  164p,  3  fig,  2  tab, 
26  ref. 

Descriptors:  'Water  level,  'Water  level  fluctua- 
tions, Radioactive  waste,  'Yucca  Mountain. 

This  report  contains  data  on  groundwater  levels 
beneath  Yucca  Mountain  and  adjacent  areas,  Nye 
County,  Nevada.  In  addition  to  new  data  collected 
since  1983,  the  report  contains  data  that  has  been 
updated  from  previous  reports,  including  added 
explanations  of  the  data.  The  data  was  collected  in 
cooperation  with  the  U.S.  Department  of  Energy 
to  help  that  agency  evaluate  the  suitability  of  the 
area  of  storing  high-level  nuclear  waste.  The  water 
table  in  the  Yucca  Mountain  area  occurs  in  ash- 
flow  and  air-fall  tuff  of  Tertiary  age.  West  of  the 
crest  of  Yucca  Mountain,  water  level  altitudes  are 
about  775  m  above  sea  level.  Along  the  eastern 
edge  and  southern  end  of  Yucca  Mountain,  the 
potentiometric  surface  generally  is  nearly  flat, 
ranging  from  about  730  to  728  m  above  sea  level' 
(USGS) 
W89-08378 


PROGRESS  REPORT  ON  THE  GROUNDWAT- 
ER, SURFACE  WATER,  AND  QUALITY  OF 
WATER  MONITORING  PROGRAM,  BLACK 
MESA    AREA,    NORTHEASTERN    ARIZONA, 

1987-88, 

Geological  Survey,  Flagstaff,  AZ.  Water  Re- 
sources Div. 

R.  J.  Hart,  and  J.  P.  Sottilare. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-467,  August  1988.  39p,  6  fig, 
9  tab,  8  ref.  B 

Descriptors:  'Groundwater,  'Water  level,  'Water 
quality,  Northeastern  Arizona,  Black  Mesa, 
Navajo  Indiana  Reservation,  Hopi  Reservation,  N 
aquifer. 

The  Black  Mesa  monitoring  program  is  designed 
to  monitor  long-term  effects  on  the  water  re- 
sources of  the  area  resulting  from  withdrawals  of 
groundwater  from  the  N  aquifer  by  the  strip- 
mining  operation  of  Peabody  Coal  Company. 
Withdrawals  by  Peabody  Coal  Company  increased 
from  95  acre-ft  in  1968  to  3,832  acre-ft  in  1987.  The 
N  aquifer  is  an  important  source  of  water  in  the 
5,400  sq  mi  Black  Mesa  area  on  the  Navajo  and 
Hopi  Indian  Reservations.  Water  levels  in  the  con- 
fined area  of  the  Aquifer  declined  as  much  as  95  ft 
near  Keams  Canyon  from  1965  to  1988.  Part  of  the 
decline  measured  in  municipal  wells  may  be  due  to 
local  pumping.  During  1965-88,  water  levels  in 
wells  that  tap  the  unconfined  area  of  the  aquifer 
have  not  declined  significantly  and  have  risen  in 
many  areas.  Chemical  analyses  indicate  no  signifi- 
cant changes  in  the  quality  of  water  in  wells  that 
tap  the  N  aquifer  or  from  springs  that  discharge 
from  several  stratigraphic  units,  including  N  aqui- 
fer, since  pumping  began  at  the  mine.  (USGS) 
W89-08380 


GEOHYDROLOGIC  DATA  FROM  TEST-HOLE 
(USW  UZ-7)  YUCCA  MOUNTAIN  AREA,  NYE 
COUNTY,  NEVADA, 

Geological  Survey,  Mercury,  NV.  Water  Re- 
sources Div. 

J.  Kume,  and  D.  P.  Hammermeister. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-465  (1988).  9  fig,  15  tab,  15 
ref. 

Descriptors:  'Water  content,  'Water  potential, 
'Tuff,  Bulk  density,  Grain  density,  Porosity,  Triti- 
um. 

This  report  contains  a  description  of  the  methods 
used  in  drilling  and  coring  of  the  test-hole  USW 
UZ-7,  a  description  of  the  methods  used  in  collect- 
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ing,  handling,  and  testing  of  test-hole  samples; 
Lithologic  information  from  the  test  hole;  and 
water-content,  water-potential,  bulk-density,  grain- 
density,  porosity,  and  tritium  data  for  the  test  hole. 
Test-hole  USW  UZ-7  was  drilled  and  cored  to  a 
total  depth  of  62.94  m.  The  drilling  was  done  using 
air  as  a  drilling  fluid  to  minimize  disturbance  to  the 
water  content  of  cores,  drill-bit  cuttings,  and  bore- 
hole wall-rock.  Beginning  at  the  land  surface,  the 
unsaturated-zone  rock  that  was  penetrated  consist- 
ed of  alluvium;  welded  and  partially  to  nonwelded 
ash-flow  tuff;  bedded  and  reworked  ash-fall  tuff; 
nonwelded  ash-flow  tuff;  and  welded  ash-flow  tuff. 
Values  of  gravimetric  water  content  and  water 
potential  of  alluvium  were  intermediate  between 
the  extreme  values  in  welded  and  nonwelded  units 
of  tuff.  Gravimetric  water  content  was  largest  in 
bedded  and  nonwelded  ash-fall  tuffs  and  was  small- 
est in  welded  ash-flow  tuff.  Values  of  water  poten- 
tial were  more  negative  in  densely  welded  ash- 
flow  tuffs  and  were  less  negative  in  bedded  and 
nonwelded  ash-fall  tuffs.  Bulk  density  was  largest 
in  densely  welded  ash-flow  tuffs  and  smallest  in 
nonwelded  and  bedded  ash-fall  tuffs.  Grain  density 
was  uniform  but  was  slightly  larger  in  nonwelded 
and  bedded  ash-fall  tuffs  than  in  welded  ash-flow 
tuffs.  Porosity  trends  were  opposite  to  bulk-density 
trends.  Tritium  content  in  alluvium  was  smallest 
near  the  alluvium-bedrock  contact,  markedly  in- 
creased in  the  middle  of  the  deposit,  and  decreased 
in  the  near-surface  zone  of  the  deposit.  (Author's 
abstract) 
W89-08381 


CHEMICAL  AND  HYDROLOGIC  DATA  FOR 
SELECTED  THERMAL-WATER  WELLS  AND 
NONTHERMAL  SPRINGS  IN  THE  BOISE 
AREA,  SOUTHWESTERN  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

H.  W.  Young,  D.  J.  Parliman,  and  R.  H.  Mariner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-471,  (1988).  42p,  5  fig,  3  tab. 

Descriptors:  *Water  quality,  *Hydrologic  data, 
♦Thermal  water,  Springs,  Wells,  Boise,  Idaho. 

This  report  presents  data  collected  during  January 
to  July  1988  from  37  thermal  water  wells  and  3 
nonthermal  springs  in  the  Boise  area,  southwestern 
Idaho.  Included  are  well  and  spring  locations; 
well-construction,  water-level,  and  water-use  in- 
formation; hydrographs  of  water  levels  in  3  wells; 
chemical  and  isotopic  analyses  of  water  from  18 
thermal-water  wells  and  3  nonthermal  springs;  and 
drillers'  logs  from  23  wells.  The  purpose  of  the 
report  is  to  make  these  data  conveniently  available 
to  the  public.  (USGS) 
W89-08383 


SUBSURFACE  OF  STORAGE  OF  LIQUIDS  IN 
THE  FLORIDIAN  AQUIFER  SYSTEM  IN 
SOUTH  FLORIDA, 

Geological  Survey,  Miami,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-08385 


COMPILATION  OF  GROUNDWATER  LEVEL 
MEASUREMENTS  OBTAINED  BY  THE 
UNITED  STATES  GEOLOGICAL  SURVEY  IN 
PUERTO  RICO,  1958-1985, 

Geological    Survey,    San    Juan,    PR.    Water    Re- 
sources Div. 
S.  Torres-Gonzalez. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-701,  1988.  177p,  47  fig,  2  tab, 
5ref. 

Descriptors;  'Groundwater,  'Water  level,  'Piezo- 
metric  head,  'Aquifers,  Identifiers,  Data  base,  Dig- 
ital 

A  digital  compilation  of  the  groundwater  levels  in 
Puerto  Rico  was  prepared  as  part  of  the  Caribbean 
Islands  Regional  Aquifers  System  Analysis  pro- 
gram Of  special  interest  are  the  groundwater 
levels  measurements  obtained  on  a  routine  basis  al 


wells  located  in  the  different  aquifer  regions  or 
aquifer  zones.  Data  from  181  observation  wells 
were  entered  in  the  computer  data  base.  The  data 
base  includes  the  following:  name,  latitude  and 
longitude  coordinates,  owner,  diameter,  depth,  sta- 
tion identification,  local  number,  aquifer  area  or 
region,  period  of  record,  construction  date,  earliest 
groundwater  level  reported,  and  groundwater 
level  fluctuations  for  various  time  periods  between 
1958  and  1985.  Data  showing  conditions  under 
which  groundwater  level  measurements  may  have 
been  affected  by  (1)  pumping  of  the  well,  (2)  by  a 
nearby  pumping  well  (3)  a  specific  method  by 
which  the  groundwater  level  was  determined,  (4) 
whether  the  well  was  recently  pumped,  and  (5) 
when  recorded,  the  lowest  water  level  are  also 
indicated.  The  summarized  information  is  available 
in  printed  format  on  a  yearly  basis  as  part  of  the 
Water  Resources  Data  Publication  series.  (USGS) 
W89-08391 


CONSTRUCTION,  GEOLOGIC,  AND 

GROUNDWATER  DATA  FOR  OBSERVATION 
WELLS  NEAR  THE  SHELBY  COUNTY  LAND- 
FILL, MEMPHIS,  TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
M.  W.  Bradley. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-486,  1988.  44p,  24  fig,  2  tab,  1 
ref. 

Descriptors:  'Memphis  Sand  Aquifer,  'Alluvium, 
'Lithology,  'Well  construction,  Water  levels, 
Landfill,  Shelby  County,  Memphis,  Tennessee. 

Forty-one  observation  wells  and  two  stratigraphic 
test  holes  were  drilled  near  the  Shelby  County 
landfill  in  east  Memphis.  These  wells  were  in- 
stalled as  part  of  an  investigation  on  possible  verti- 
cal leakage  of  groundwater  from  the  alluvial  aqui- 
fer into  the  Memphis  Sand  aquifer.  The  alluvial 
aquifer  consists  of  about  45  to  55  ft  of  alluvial  silt, 
sand,  and  gravel.  This  is  separated  from  the  under- 
lying Memphis  Sand  aquifer  by  about  30  to  60  ft  of 
silt,  silty  sand,  and  clay  in  the  confining  layer. 
Thirty  wells  completed  in  the  alluvium  were  gen- 
erally less  than  50  ft  deep.  The  depth  to  the  water 
table  ranged  from  about  15  to  more  than  45  ft 
below  land  surface.  Four  observation  wells  were 
completed  in  the  upper  part  of  the  Memphis  Sand 
aquifer.  Water  levels  in  the  Memphis  Sand  aquifer 
were  generally  35  to  40  ft  below  land  surface. 
(USGS) 
W89-08394 


DETERMINATION  OF  BENCH-MARK  ELEVA- 
TIONS AT  BETHEL  ISLAND  AND  VICINITY, 
CONTRA  COSTA  AND  SAN  JOAQUIN  COUN- 
TIES, CALIFORNIA,  1987, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  C.  Blodgett,  M.  E.  Ikehara,  and  W.  F. 
McCaffrey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-498,  1988.  24p,  2  fig,  4  tab,  9 
ref. 

Descriptors:  'Bench  marks,  'Elevation,  Leveling, 
Level  lines,  Subsidence. 

Elevations  of  49  bench  marks  in  the  southwestern 
part  of  the  Sacramento-San  Joaquin  River  Delta 
were  determined  during  October  and  November 
1987.  A  total  of  58  miles  of  level  lines  were  run  in 
the  vicinity  of  Bethel  Island  and  the  community  of 
Discovery  Bay.  The  datum  of  these  surveys  is 
based  on  a  National  Geodetic  Survey  bench  mark 
T934  situated  on  bedrock  10.5  mi  east  of  Mount 
Diablo  and  near  Marsh  Creek  Reservoir.  The  ac- 
curacy of  these  levels,  based  on  National  Geodetic 
Survey  standards,  was  of  first,  second,  and  third 
order,  depending  on  the  various  segments  sur- 
veyed. Several  bench  marks  were  noted  as  possibly 
being  stable,  but  most  show  evidence  of  instability. 
(USGS) 
W89-08396 


IMPACTS  OF  IRRIGATION  ON  INST  REAM 
FLOW  QUANTITY:  PART  I.  WISHJM.  THE 
WELL  IMPACT  ON  STREAM  FLOW  MODEL, 
AND  PART  II.  AN  ANALYTICAL  MODEL  DE- 
TERMINATION OF  VOLUME  AND  RAT  E  Of 
STREAM  DEPLETION  BY  IN  lERMHTEN  H.Y 
PUMPING  WELLS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 
Engineering 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08402 


HYDROLOGY  OF  THE  U.S.  ARMY  PINON 
CANYON  MANEUVER  SITE,  LAS  ANIMAS 
COUNTY,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08407 

GEOHYDROLOGY,  WATER  QUALITY  AND 
PRELIMINARY  SIMULATIONS  OF  GROUND- 
WATER FLOW  OF  THE  ALLUVIAL  AQUIFER 
IN  THE  UPPER  BLACK  SQUIRREL  CREEK 
BASIN,  EL  PASO  COUNTY,  COLORADO, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

D.  R  .  Buckles,  and  K.  R.  Watts. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   88-4017, 
1988.  49p,  22  fig,  8  tab,  42  ref. 

Descriptors:  'Geohydrology,  'Alluvial  aquifers, 
'Groundwater,  'Water  quality,  'Model  studies, 
'Colorado,  Simulation,  Black  Squirrel  Creek, 
Water  use,  Groundwater  movement. 

The  upper  Black  Squirrel  Creek  basin  in  eastern  El 
Paso  County,  Colorado,  is  underlain  by  an  alluvial 
aquifer  and  four  bedrock  aquifers.  Groundwater 
pumpage  from  the  alluvial  aquifer  has  increased 
since  the  mid-1950's,  and  water  level  declines  have 
been  substantial;  the  bedrock  aquifers  virtually  are 
undeveloped.  Groundwater  pumpage  for  domestic, 
stock,  agricultural,  and  municipal  uses  have  ex- 
ceeded recharge  for  the  past  25  years.  The  present 
extent  of  the  effect  of  pumpage  on  the  alluvial 
aquifer  was  evaluated,  and  a  groundwater  flow 
model  was  used  to  simulate  the  future  effect  of 
continued  pumpage  on  the  aquifer.  Measured 
water  level  declines  from  1974  through  1984  were 
as  much  as  30  ft  in  an  area  north  of  Ellicott, 
Colorado.  On  the  basis  of  the  simulations,  water 
level  declines  from  October  1984  to  April  1999 
north  of  Ellicott  might  be  as  much  as  20  to  30  ft 
and  as  much  as  1  to  10  ft  in  most  of  the  aquifer. 
The  groundwater  flow  models  provided  a  means 
of  evaluating  the  importance  of  groundwater  eva- 
potranspiration  at  various  stages  of  aquifer  devel- 
opment. Simulated  groundwater  evapotranspira- 
tion  was  about  43%  of  the  outflow  from  the  aqui- 
fer during  predevelopment  stages  but  was  less  thar 
3%  of  the  outflow  from  the  aquifer  during  late- 
development  stages.  Analyses  of  36  groundwatei 
samples  collected  during  1984  indicated  that  con 
centrations  of  dissolved  nitrite  plus  nitrate  as  nitro- 
gen generally  were  large.  Samples  from  5  of  the  3( 
wells  had  concentrations  of  dissolved  nitrite  plu: 
nitrate  as  nitrogen  that  exceeded  drinking  watei 
standards.  Water  from  the  alluvial  aquifer  general 
ly  is  of  suitable  quality  for  most  uses.  (USGS 
W89-08408 
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MOUNTAIN   WATER   IN   FOUNTAIN  CREEI 

BETWEEN  COLORADO  SPRINGS  AND  TH1 

ARKANSAS  RIVER,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resource 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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CONSTRUCTION,  GEOLOGIC,  AND  WATEI 
LEVEL  DATA  FOR  OBSERVATION  WELL 
NEAR  BRENTWOOD,  WILLIAMSOr 

COUNTY,  TENNESSEE, 
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Geological    Survey.    Nashville,    TN.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-08414 


MODELS,  DATA  AVAILABLE,  AND  DATA  RE- 
QUIREMENTS FOR  ESTIMATING  THE  EF- 
FECTS OF  INJECTING  SALTWATER  INTO 
DISPOSAL  WELLS  IN  THE  GREATER  ALTA- 
MONT-BLUEBELL  OIL  AND  GAS  FIELD, 
NORTHERN  UINTA  BASIN,  UTAH, 
Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08425 


HYDROGEOLOGY,  AQUIFER  CHARACTER- 
ISTICS, AND  GROUNDWATER  FLOW  OF  THE 
SURFICIAL  AQUIFER  SYSTEM,  BROWARD 
COUNTY,  FLORIDA, 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 
J.  E.  Fish. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425.  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4034, 
1988.  92p,  46  figs.  7  tab,  44  ref. 

Descriptors:  *Aquifers,  *Permeability,  'Transmis- 
sivity,  *Saline  water  intrusion,  *Groundwater 
movement,  'Florida,  Broward  County,  Water  re- 
sources data,  Cross  sections. 

The  surficial  aquifer  system,  in  which  an  uncon- 
fined  groundwater  flow  system  exists,  comprises 
the  sediments  from  land  surface  to  the  intermediate 
confining  unit  (formerly  called  the  Floridan  aqui- 
clude)  in  Broward  County,  Florida.  These  sedi- 
ments have  hydraulic  conductivities  that  range 
more  than  seven  orders  of  magnitude  from  about 
0.001  ft/d  to  more  than  10,000  ft/d.  The  sediments 
are  grouped  into  (1)  the  Biscayne  aquifer,  (2)  a 
semiconfining  unit,  (3)  a  gray  limestone  aquifer  in 
west  Broward  County,  and  (4)  basal  sand  or  clayey 
sand.  The  system  is  about  160  ft  thick  in  west 
Broward  County  and  more  than  350  ft  thick  in  east 
Broward.  Transmissivities,  locally  variable,  show  a 
clear  areal  trend  from  greater  than  300,000  sq  ft/ 
day  in  southeast  Broward  County  to  less  than 
75,000  sq  ft/day  in  the  northwest  part  of  the 
county.  Very  high  transmissivity  is  associated  with 
the  Biscayne  aquifer.  Transmissivity  of  the  gray 
limestone  aquifer  ranged  from  about  20,000  to 
88,000  sq  ft/day.  Topography,  water  levels,  geo- 
logic framework,  and  water  quality  in  west 
Broward  County  suggest  past  and  present  ground- 
water movement  is  south  or  southeast.  Drainage 
and  urban  development  have  greatly  altered  circu- 
lation patterns  in  east  Broward  County,  eliminating 
the  original  coastal  groundwater  ridge,  causing 
rapid  surface  runoff  and  short  groundwater  flow 
paths,  and  saltwater  intrusion.  (USGS) 
W89-08427 


ESTIMATED  THICKNESS  AND  POTENTIAL 
WELL  YIELD  OF  STRATIFIED-DRIFT  DEPOS- 
ITS IN  THE  UPPER  CROTON  RIVER  BASIN 
WESTCHESTER  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

S.  W.  Wolcott,  and  D.  J.  Irwin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    88-4287, 
1988.  6  plates,  5  ref. 

Descriptors:  'Aquifers,  'Glacial  aquifers,  'Maps, 
New  York,  'Water  resources  data,  'Groundwater 
ivailabihty,  Sand  aquifers,  Well  yield,  Unconsoli- 
dated aquifers,  Unconfined  aquifers,  Groundwater 
Glacial  drift. 

Six  maps  at  a  scale  of  1:24,000  show  the  estimated 
locations,  thickness,  and  potential  well  yields  of 
itratified-drift  deposits  in  a  123-sq  mi  area  of  the 
upper  Croton  River  basin  in  Westchester  County, 
New  York.  The  first  two  maps  show  the  location 
>f  wells  and  springs  in  the  northern  and  southern 
?arts  of  the  study  area,  respectively;  the  second 
»ir  shows  the  estimated  potential  yield  of  wells 


completed  in  the  stratified-drift  deposits.  Most  of 
the  mapped  deposits  consist  of  sand  and  gravel  in 
glacially  scoured  valley  and  recent  alluvium  on 
flood  plains.  Boundaries  were  mapped  from  soils 
interpreted  to  have  developed  from  stratified-drift 
deposits  or  recent  alluvium.  Well-log  data  were 
used  to  confirm  the  presence  of  stratified  drift  and 
to  estimate  the  thickness  and  potential  well  yield 
(USGS) 
W89-08430 


IN-SITU  CONTROL  OF  GROUNDWATER 
CONTAMINATION  BY  MICROBIOLOGICAL 
PROCESSES, 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

For  primary  bibliographic  entry  see  Field  5B 

W89-08432 


VARIABLY  SATURATED  FLOW  BETWEEN 
STREAMS  AND  AQUIFERS, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
D.  M.  Peterson,  and  J.  L.  Wilson. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-148506/ 
AS,  price  codes:  A10  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  233,  September  1988.  289p,  57  fig,  5  tab,  120 
ref,  append.  USGS  state  project  1345628. 

Descriptors:  'Groundwater,  'Stream-aquifer  inter- 
action, 'Aerationzone,  'Groundwater  recharge, 
'Variably  saturated  flow,  'Model  studies,  'Simula- 
tion analysis,  Steady  state  analysis,  Transient  anal- 
ysis, Water  table  level,  New  Mexico,  Mesilla 
Valley. 

The  influence  of  unsaturated  media  on  stream  infil- 
tration has  been  examined  through  a  series  of  nu- 
merical solutions  of  combined  saturated-unsaturat- 
ed  (variably  saturated)  flow  in  simple  stream-aqui- 
fer systems.  System  behavior  is  analyzed  largely  in 
terms  of  response  to  declines  in  local  water  table 
level,  presumably  as  a  result  of  increased  pumping 
on  a  regional  basis.  The  simulations,  all  of  which 
are  of  a  generic  nature,  are  roughly  based  on 
existing  and  possible  future  conditions  in  the  Me- 
silla Valley  portion  of  the  lower  Rio  Grande 
Valley  in  south-central  New  Mexico.  Emphasis  is 
placed  on  cases  in  which  a  zone  of  unsaturated 
material  lies  between  the  stream  and  the  underly- 
ing water  table.  Under  this  set  of  conditions,  the 
stream  and  aquifer  are  described  as  being  discon- 
nected. Factors  that  strongly  affect  the  disconnec- 
tion process  include  streambed  clogging  by  fine- 
grained materials  and  aquifer  heterogeneity.  When 
disconnected,  a  stream  aquifer  system  with  a  shal- 
low water  table  behaves  quite  differently  from  one 
in  which  the  water  table  is  deep.  Differences  be- 
tween these  two  cases,  as  well  as  with  other 
stream-aquifer  situations,  are  distinctly  manifested 
in  hydraulic  head  and  moisture  content  distribu- 
tions, pressure  head  profiles,  system  fluxes  and 
water  table  behavior.  (USGS) 
W89-08434 


SUBSURFACE  GEOLOGY  OF  PALEOZOIC, 
MESOZOIC,  AND  CENOZOIC  UNITS  IN 
SOUTHEAST  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08452 


GEOHYDROLOGIC    FRAMEWORK    OF   THE 
GULF  COASTAL  PLAIN, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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OPERATING  MANUAL  FOR  THE  R200 
DOWNHOLE  RECORDER  WITH  HUSKY 
HUNTER  RETRIEVER, 

Geological  Survey,  NSTL  Station,  MS.  Hydrolog- 
ic  Instrumentation  Facility. 


For  primary  bibliographic  entry  see  Field  7B 
W89-08454 


HYDROGEOLOGIC         SETTING,         WATER 

LEVELS,  AND  QUALITY  OF  WATER  FROM 

SUPPLY     WELLS     AT    THE     U.S.     MARINE 

CORPS     AIR     STATION     CHERRY     POINT 

NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B 

W89-08457 


EFFECTS  OF  AGRICULTURAL  IRRIGATION 
ON  WATER  RESOURCES  IN  THE  ST.  JOSEPH 
RIVER  BASIN,  INDIANA,  AND  IMPLICA- 
TIONS FOR  AQUIFER  YIELD, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

J.  G.  Peters,  and  D.  E.  Renn. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225-  paper 
copy  $6.50,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4273,  1988.  35n 
15  fig,  2  tab,  33  ref. 

Descriptors:  'Indiana,  'Irrigation  effects,  *Sur- 
face-groundwater  relations,  Glacial  aquifers. 

During  the  past  decade,  the  acreage  of  irrigated 
agricultural  land  in  Indiana  has  tripled,  causing 
public  concern  about  competition  for  water  and 
resulting  in  several  State  laws  for  regulating  water 
withdrawals.  The  St.  Joseph  River  basin  represents 
less  than  one-tenth  of  the  area  of  the  State,  but  it 
contains  one-third  of  the  State's  irrigated  land. 
Irrigated  land  in  the  basin  is  composed  of  permea- 
ble soils  that  are  underlain  by  productive  glacial 
aquifers.  A  computer  model  was  used  to  analyze 
the  effects  of  maximum  irrigation  withdrawals  on 
aquifer  drawdown  and  streamflow  in  a  16.5  sq  mi 
area  of  intensive  irrigation.  Simulation  of  maximum 
pumping  resulted  in  predicted  aquifer  drawdowns 
of  one-fourth  of  the  total  available  drawdown. 
Flow  in  a  nearby  stream  was  decreased  by  40%. 
Areas  of  most  intensive  irrigation  in  the  basin  also 
are  areas  that  have  productive  aquifers  and  well- 
sustained  streamflows.  Aquifer  yield  is  based  on 
the  concept  of  capture  -  the  volume  of  increased 
recharge  to  the  aquifer  or  decreased  discharge 
from  the  aquifer  that  results  from  pumping.  The 
high  rates  of  capture  for  aquifers  in  the  basin 
supply  ample  water  for  present  (1982)  irrigation 
and  for  substantial  future  development.  (USGS) 
W89-08462 


PRELIMINARY  EVALUATION  OF  GROUND- 
WATER FLOW  IN  BEAR  CREEK  VALLEY, 
THE  OAK  RIDGE  RESERVATION,  TENNES- 
SEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08463 


HYDROLOGY  OF  THE  CITRUS  PARK  QUAD- 
RANGLE, HILLSBOROUGH  COUNTY,  FLORI- 
DA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C 

W89-08464 


SUPERFUND  RECORD  OF  DECISION- 
POWERSVILLE  L.F.,  GA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response! 
For  primary  bibliographic  entry  see  Field  5D 
W89-08472 


SUPERFUND  RECORD  OF  DECISION:  SAN 
FERNANDO  VALLEY,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W89-08480 
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Group  2F — Groundwater 

ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  1.  OVERVIEW  OF  THE  EMISSION 
DATA:  EMISSION  INVENTORY  OF  SULPHUR 
OXIDES  AND  NITROGEN  OXIDES  IN  ALBER- 
TA, 

Acid  Deposition  Research  Program,  Calgary  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08507 


EFFECTS  OF  FLY  ASH  AND  FLUE-GAS  DE- 
SULFURIZATION  WASTES  ON  GROUND- 
WATER QUALITY  IN  A  RECLAIMED  LIG- 
NITE STRIP  MINE  DISPOSAL  SITE.  VOLUME 
II:  APPENDICES, 

North  Dakota  Mining  and  Mineral  Resources  Re- 
search Inst.,  Grand  Forks. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-08526 

SUPERFUND  ENFORCEMENT  DECISION 
DOCUMENT:  LITCHFIELD  AIRPORT/PHOE- 
NIX, AZ.  '  ,.  4 
Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-08539 

SUPERFUND  RECORD  OF  DECISION:  SAN 
GABRIEL,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-08552 

SPRING  MOUND  AND  AIOUN  MAPPING 
FROM  LANDSAT  TM  IMAGERY  IN  SOUTH- 
CENTRAL  TUNISIA, 

Reading  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-08579 

PHOTO-INTERPRETATION  OF  LANDFORMS 
AND  THE  HYDROGEOLOGIC  BEARING  IN 
HIGHLY  DEFORMED  AREAS,  NW  OF  THE 
GULF  OF  SUEZ,  EGYPT, 

Qatar  Univ.,  Doha. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08580 


METHODOLOGY  FOR  INTEGRATING  SAT- 
ELLITE IMAGERY  AND  FIELD  OBSERVA- 
TIONS FOR  HYDROLOGICAL  REGIONALI- 
SATION  IN  ALPINE  CATCHMENTS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 
Hydrogeology  and  Geographical  Hydrology. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-08584 


APPLICATION  OF  REMOTE  SENSING  IN  HY- 
DROMORPHOLOGY  FOR  THIRD  WORLD 
DEVELOPMENT:  A  RESOURCE  DEVELOP- 
MENT STUDY  IN  PARTS  OF  HARYANA, 
INDIA, 

Shivaji  Univ.,  Kolhapur  (India).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08591 


GROUND-WATER  FLOW  AND  QUALITY 
NEAR  CANON  CITY,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  A.  Hearne,  and  D.  W.  Litke. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water   Resources   Investigations   Report   87-4014, 
1987.  72p,  24  fig,  9  tab,  23  ref. 

Descriptors:  *Groundwater  movement,  'Ground- 
water quality,  Geohydrology,  'Colorado,  'Urani- 
um, 'Geochemistry,  Path  of  pollutants,  Alluvium, 
Aquifers,  Water  quality. 

Water  in  aquifers  that  underlie  the  Lincoln  Park 
area  near  Canon  City,  Colorado,  contains  measura- 


ble concentrations  of  chemical  constituents  that  are 
similar  to  those  in  raffinate  (liquid  waste)  produced 
by   a   nearby   uranium   ore   processing   mill.   The 
objective  of  this  study  was  to  expand  the  existing 
geohydrologic  data  base  by  collecting  additional 
geohydrologic  and  water  quality,  in  order  to  refine 
the   description   of  the   geohydrologic   and   geo- 
chemical  systems  in  the  study  area.  Geohydrologic 
data  were  collected  from  nine  tests  wells  drilled  in 
the  area  between  the  U.S.  Soil  Conservation  Serv- 
ice dam  and  Lincoln  Park.   Lithologic  and  geo- 
physical  logs  of  these   wells   indicated   that   the 
section  of  Vermejo  Formation  penetrated  consist- 
ed of  interbedded  sandstone  and  shale.  The  sand- 
stone beds  had  a  small  porosity  and  small  hydraulic 
conductivity.   Groundwater   flow   from   the   U.S. 
Soil  Conservation  Service  dam  to  Lincoln  Park 
seemed  to  be  along  an  alluvium-filled  channel  in 
the  irregular  and  relatively  undescribed  topogra- 
phy of  the  Vermejo  Formation  subcrop.  North  of 
the  De  Weese  Dye  Ditch,  the  alluvium  becomes 
saturated  and  groundwater  generally  flows  to  the 
northeast.  Water  samples  from  28  sites  were  col- 
lected and  analyzed  for  major  ions  and  trace  ele- 
ments; selected  water  samples  also  were  analyzed 
for  stable  isotopes;  samples  were  collected  from 
wells  near  the  uranium  ore  processing  mill,  from 
privately  owned  wells  in  Lincoln  Park,  and  from 
the  test  wells  drilled  in  the  intervening  area.  Re- 
sults from  the  quality  assurance  samples  indicate 
that   cross-contamination   between   samples   from 
different  wells  was  avoided  and  that  the  data  are 
reliable.  Water  in  the  alluvial  aquifer  underlying 
Lincoln  Park  is  mainly  a  calcium  bicarbonate  type. 
Small  variations  in  the  composition  of  water  in  the 
alluvial  aquifer  appears  to  result  from  a  reaction  of 
water  leaking  from  the  De  Weese  Dye  Ditch  with 
alluvial  material.  Upward  leakage  from  underlying 
aquifers  does  not  seem  to  be  significant  in  deter- 
mining the  chemical  composition  of  water  in  the 
alluvial  aquifer.  (Author's  abstract) 
W89-08618 


GROUND-WATER  FLOW  AND  SHALLOW-AQ- 
UIFER PROPERTIES  IN  THE  RIO  GRANDE 
INNER  VALLEY  SOUTH  OF  ALBUQUERQUE, 
BERNALILLO  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
K.  D.  Peter. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Water  Resources  Investigations  Report  87-4015, 
1987.  29p,  10  fig,  3  tab,  10  ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
'Water  table,  'New  Mexico,  'Rio  Grande  River, 
'Geohydrology,  Groundwater  pollution,  Ground- 
water budget,  Piezometers,  Hydraulic  conductivi- 
ty, Flow  velocity,  Pore  water. 

The  purpose  of  this  investigation  was  to  describe 
the  water  table  configuration  and  its  temporal  vari- 
ations, estimate  aquifer  properties,  and  evaluate  the 
interaction  of  groundwater  and  surface  water  in 
the  inner  valley  of  the  Rio  Grande  in  southern 
Albuquerque,  New  Mexico,  where  groundwater 
contamination  is  a  continuing  concern.  The  upper 
150  ft  of  sedimentary  deposits  in  the  inner  valley, 
mostly  alluvium  that  consists  of  cobbles,  gravel, 
sand,  silt,  and  clay,  was  emphasized  because  of  its 
susceptibility  to  contamination.  A  map  of  the 
water  table  on  February  28,  1986  shows  that  flow 
generally  is  parallel  to  the  river  and  the  gradient  is 
approximately  5  ft/mi  or  0.0001.  In  areas  affected 
by  municipal  and  industrial  groundwater  with- 
drawals, declines  may  exceed  10  ft,  and  the  water 
table  gradient  is  as  much  as  20  ft/mi  or  0.004.  The 
gradient  also  is  steeper  near  drains,  particularly 
during  the  irrigation  season.  In  the  area  east  of  the 
community  of  Mountainview  the  direction  of 
water  movement  may  have  reversed  between  1936 
and  1986;  flow  near  appears  to  be  toward  the  east 
or  southeast.  Groups  of  four  piezometers,  each 
screened  at  a  different  depth,  were  monitored  to 
describe  seasonal  changes  of  the  water  table.  Verti- 
cal gradients  between  piezometers  ranged  from 
0.014  upward  to  0.047  downward  from  July  1985 
to  June  1986,  but  were  downward  most  of  the 
year,  particulary  during  the  irrigation  season.  The 
horizontal  hydraulic  conductivity  of  a  15-ft-thick 
clay  and  silt  bed  beneath  Rio  Bravo  Boulevard  is 


estimated  to  be  0.000)  ft/day.  The  average  intersti- 
tial velocity  down  through  this  bed  is  estimated  to 
range  from  about  0.0002  to  0.0005  ft/day.  The 
fluctuations  of  the  water  table  at  the  piezometers 
nearest  the  Rio  Grande  do  not  appear  to  be  affect- 
ed by  the  riverside  drain.  (Author's  abstract) 
W89-086I9 


PRELIMINARY  ASSESSMENT  OF  POTEN- 
TIAL WELL  YIELDS  AND  THE  POTENTIAL 
FOR  ARTIFICIAL  RECHARGE  OF  THE  ELM 
AND  MIDDLE  JAMES  AQUIFERS  IN  THE  AB- 
ERDEEN AREA,  SOUTH  DAKOTA, 
Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-08620 


GROUND-WATER  RESOURCES  OF  FLAGLER 
COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

A.  S.  Navoy,  and  L.  A.  Bradner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigation   Report   87-4021, 
1987.  45p,  25  fig,  3  tab,  31  ref. 

Descriptors:  'Water  quality,  'Florida,  'Water  re- 
sources data,  'Groundwater  budget,  'Groundwat- 
er quality,  Flagler  County,  Potable  water,  Ground- 
water recharge,  Groundwater  management,  Well 
yield,  Aquifer  systems,  Geohydrology,  Water 
supply,  Chlorides,  Brackish  water,  Upper  Floridan 
Aquifer,  Saline  water  instrusion. 

Groundwater  is  the  only  significant  source  of  pota- 
ble water  in  Flagler  County.  Usable  water  occurs 
in  the  Upper  Floridan  aquifer,  the  intermediate 
population  is  expected  to  place  stresses  on  the 
water  resources  of  the  county.  Although  rainfall 
averages  almost  50  in/yr,  most  of  the  water  leaves 
as  evapotranspiration  and  streamflow.  Less  than  1 
in/yr  recharge  may  be  occurring  to  the  Upper 
Floridan  aquifer,  the  highest  yielding  aquifer.  The 
Upper  Floridan  aquifer  consists  of  the  Avon  Park 
Formation,   the  Ocala  Limestone,   and  the  basal 
dolomitic  limestone  of  the  Hawthorne.  Use  of  the 
Upper  Floridan  aquifer  for  public  water  supply  is 
limited  in  most  of  the  county  because  it  contains 
marginally  potable  or  brackish  water.  It  is  used 
extensively  for  agricultural  irrigation.  The  interme- 
diate aquifer  system  consists  of  thin,  discontinues 
lenses  of  sand,  shell,  and  limestone  between  clays 
overlying  the  Floridan  aquifer  system.  The  inter- 
mediate aquifer  system  is  an  important  part  of  the 
public  water  supply  of  the  county  because  of  the 
good  quality  of  the  water.  The  intermediate  aqui- 
fer system  has  variable  yields  because  of  the  dis- 
continuous lenses.  The  surficial  aquifer  system  is 
composed  of  sand  and  shell  with  varying  fractions 
of  finer  materials.  Well  yields  are  small  in  the  west 
and  central  parts  of  Flagler  County,  but  the  surfi- 
cial aquifer  system  is  an  adequate  source  of  domes- 
tic supply  on  the  barrier  island.  A  zone  of  freshwa- 
ter in  the  surficial  aquifer  system  is  very  important 
in  the  Hammock  area,  being  the  local  source  of 
most  domestic  supply  in  the  area.  Changes  in  hy- 
drologic  conditions  from  the  1950's  include  a  long- 
term  decline  in  water  levels  in  the  Upper  Floridan 
aquifer  coincident  with  lower-than-average  rainfall 
and  a  greater  seasonal  fluctuation  of  water  levels. 
Chloride  concentrations  of  water  in   the   Upper 
Floridan  aquifer  do  not  appear  to  have  changed 
significantly,   presently   ranging  from   7  to   3,700 
mg/L.    Development    will    place    stress    on    the 
aquifers  and  may  result  in  upconing  of  brackish 
water  in  pumping  centers  and  in  lateral  saltwater 
intrusion  in  coastal  areas.  (Author's  abstract) 
W89-08621 


PRELIMINARY  ASSESSMENT  OF  WATER 
QUALITY  AND  ITS  RELATION  TO  HYDRO- 
GEOLOGY  AND  LAND  USE:  POTOMAC- 
RARITAN-MAGOTHY  AQUIFER  SYSTEM, 
NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 
C.  Barton,  E.  F.  Vowinkcl,  and  J.  P.  Nawyn. 
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Available  from  Books  and  Open  File  Report  Sec- 
lion.  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigation  Report  87-4023, 
1987.  79p,  23  fig,  16  tab,  69  ref. 

Descriptors:  'Groundwater  quality,  'Groundwat- 
er management,  'Geohydrology,  'Water  quality, 
•Land  use,  'Aquifer  systems,  'New  Jersey,  Envi- 
ronmental effects,  Water  pollution  sources,  Dis- 
solved oxygen,  Nitrates,  Nitrites,  Organic  com- 
pounds. 

The  relation  of  water  quality  to  geohydrology  and 
land  use  is  evaluated  with  the  Kruskal-Wallis  test 
and  frequency-of-detection  method  using  water 
quality  analyses  from  71  wells  screened  in  or  near 
the  outcrop  of  the  northern  part  of  the  Potomac - 
Raritan-Magothy  aquifer  system  in  New  Jersey. 
The  water  quality  network  is  evaluated  for  vari- 
ations in  hydrogeologic  conditions  at  sampled 
wells.  When  the  relation  of  geohydrologic  factors 
to  water  quality  are  evaluated  independent  of  land 
use,  shallow  wells  had  the  highest  specific  con- 
ductance and  the  highest  concentrations  of  most 
major  ions;  wells  screened  in  the  unconfined  part 
of  the  aquifer  system  had  a  higher  concentration  of 
dissolved  organic  carbon  than  wells  screened  in 
the  confined  part  of  the  aquifer  system.  Statistical- 
ly significant  differences  in  the  water  quality 
among  land  use  groups  are  determined  when  two 
methods  are  used  to  classify  land  use  at  a  sampled 
well-a  predominant  land  use  method  and  a  pres- 
ence-absence method.  In  groundwater  from  unde- 
veloped land,  dissolved  oxygen  (DO)  and  nitrate 
concentrations  were  lowest,  most  trace  metals  con- 
centrations were  highest,  and  phenols  were  detect- 
ed most  frequently.  In  agricultural  land,  major  ions 
and  most  trace  metal  concentrations  were  lowest, 
DO  and  copper  concentrations  were  highest,  and 
pesticides  were  most  frequently  detected.  In  urban 
land,  nitrate  concentrations  were  highest  and  orth- 
ophosphate,  nitrite,  and  purgeable  organic  com- 
pounds were  detected  most  frequently.  These  rela- 
tions suggest  that  water  quality  is  influenced  by 
both  natural  land  cover  and  human  activities  spe- 
cific to  each  land  use.  Statistical  relations  between 
water  quality  and  land  use  in  the  northern  area  are 
compared  to  those  from  179  wells  in  the  outcrop  of 
the  same  aquifer  system  in  southern  New  Jersey. 
The  water  quality/land  use  relations  are  different 
in  each  area,  especially  with  respect  to  most  major 
ions,  trace  metals,  and  nutrients.  These  differences 
suggest  that  there  are  different  processes  control- 
ling groundwater  quality  in  each  area  and  that 
these  processes  may  be  related  to  the  presence  of  a 
Pinelands  outlier  in  the  northern  area  and  induced 
recharge  of  the  aquifer  system  from  the  Delaware 
River  in  the  southern  area.  (Author's  abstract) 
W89-08622 


U.S.  GEOLOGICAL  SURVEY  RESEARCH  IN 
RADIOACTIVE  WASTE  DISPOSAL-FISCAL 
YEARS  1983,  1984,  AND  1985, 

For  primary  bibliographic  entry  see  Field  5E. 
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RELATION  BETWEEN  GROUND-WATER 
AND  SURFACE  WATER  IN  THE  HILLSBOR- 
OUGH RIVER  BASIN,  WEST-CENTRAL  FLOR- 
IDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-08627 


POTENTIAL  FOR  POLLUTION  OF  THE 
UPPER  FLORIDAN  AQUIFER  FROM  FIVE 
SINKHOLES  AND  AN  INTERNALLY 
DRAINED  BASIN  IN  WEST-CENTRAL  FLORI- 
DA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08629 


RECONNAISSANCE  OF  WATER  QUALITY  IN 
THE  HIGH  PLAINS  AQUIFER  BENEATH  AG- 
RICULTURAL     LANDS,      SOUTH-CENTRAL 

KANSAS, 


Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  E.  Stullken,  J.  K.  Stamer,  and  J.  E.  Carr. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water    Resources    Investigation    Report    87-4003, 
1987.  25p,  5  fig,  6  tab,  31  ref. 

Descriptors:  'Groundwater  quality,  'High  Plains 
aquifer,  'Land  use,  'Aquifers,  'Agricultural  hy- 
drology, 'Kansas,  'Agriculture,  Ecological  ef- 
fects, Statistical  analysis,  Sodium,  Alkalinity,  Irri- 
gation, Nitrites,  Fertilizers,  Nitrates,  Pesticides,  Ir- 
rigation wells,  Atrazine,  Groundwater  movement, 
Groundwater  pollution,  Surveys. 

The  High  Plains  of  western  Kansas  was  one  of  14 
areas  selected  for  preliminary  groundwater  quality 
reconnaissance  by  the  U.S.  Geological  Survey's 
Toxic  Waste-Groundwater  Contamination  Pro- 
gram. The  specific  objective  was  to  evaluate  the 
effects  of  land  used  for  agriculture  (irrigated  crop- 
land and  non-irrigated  rangeland)  on  the  water  in 
the  High  Plains  aquifer.  Conceptual  inferences, 
based  on  the  information  available,  would  lead  one 
to  expect  groundwater  beneath  irrigated  cropland 
to  contain  larger  concentrations  of  sodium,  sulfate, 
chloride,  nitrite  plus  nitrate,  and  some  water  solu- 
ble pesticides  than  water  beneath  non-irrigated 
land  (range-land)  The  central  part  of  the  Great 
Bend  Prairie,  an  area  of  about  1,800  sq  mi  overly- 
ing the  High  Plains  aquifer  in  south-central  Kansas, 
was  selected  for  the  study  of  agricultural  land  use 
because  it  has  sand  soils,  a  shallow  water  table, 
relatively  large  annual  precipitation,  and  includes 
large  areas  that  are  exclusively  irrigated  cropland 
or  non-irrigated  rangeland.  As  determined  by  a 
two-tailed  Wilcoxon  rank-sum  test,  concentrations 
of  sodium  and  alkalinity  were  significantly  larger 
at  the  95%  confidence  level  for  water  samples 
from  beneath  irrigated  cropland  than  from  beneath 
rangeland.  No  statistically  significant  difference  in 
concentrations  of  sulfate,  chloride,  nitrite  plus  ni- 
trate, and  ammonia,  was  detected.  Concentrations 
of  2,4-D  found  in  water  samples  from  beneath  the 
rangeland  were  larger  at  the  99%  confidence  level 
as  compared  to  concentrations  of  2,4-D  in  samples 
from  beneath  irrigated  cropland.  Larger  concen- 
trations of  sodium  and  alkalinity  were  found  in 
water  beneath  irrigated  cropland,  and  the  largest 
concentration  of  the  pesticide  atrazine  (triazines 
were  found  in  three  samples)  was  found  in  water 
from  the  only  irrigation  well  sampled.  The  sodium 
and  atrazine  concentrations  found  in  water  from 
the  irrigation  well  support  the  premise  that  water- 
level  drawdown  develops  under  irrigated  fields. 
This  diverts  the  natural  groundwater  flow  pat- 
terns, so  that  pumpage  may  cause  recycling  and 
subsequent  concentration  of  leachates  from  the 
land  surface.  (Author's  abstract) 
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ISTRY OF  LAS  VEGAS  VALLEY,  CLARK 
COUNTY,  NEVADA,  1981-83:  IMPLEMENTA- 
TION OF  A  MONITORING  NETWORK, 
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Descriptors:  'Pumping  tests,  'Aquifer  testing, 
'Louisiana,  'Aquifers,  Jasper  Aquifer,  Catehoula 
Aquifer,  Cockfield  Aquifer,  Sparta  Aquifer,  Car- 
rizo  Aquifer,  Wilcox  Aquifer,  Evangeline  Aquifer, 
Computers,  Hydraulic  conductivity,  Permeability, 
Pleistocene  Aquifer,  Geohydrology,  Alluvial  aqui- 
fer, Statistical  analysis. 

This  report,  prepared  as  part  of  the  Gulf  Coast 
Regional  Aquifer-System  Analysis  project,  pre- 
sents a  compilation,  summarization,  and  statistical 
analysis  of  aquifer-test  results  for  nine  regional 
aquifers  in  Louisiana.  These  are  from  youngest  to 
oldest:  The  alluvial,  Pleistocene,  Evangeline, 
Jasper,  Catahoula,  Cockfield,  Sparta,  Carrizo,  and 
Wilcox  aquifers.  Approximately  1,500  aquifer  tests 
in  U.S.  Geological  Survey  files  in  Louisiana  were 
examined  and  1,001  were  input  to  a  computer  file. 
Analysis  of  the  aquifer  test  results  and  plots  that 
describe  aquifer  hydraulic  characteristics  were 
made  for  each  regional  aquifer.  Results  indicate 
that,  on  the  average,  permeability  (hydraulic  con- 
ductivity) generally  tends  to  decrease  from  the 
youngest  aquifers  to  the  oldest.  The  most  permea- 
ble aquifers  in  Louisiana  are  the  alluvial  and  Pleis- 
tocene aquifers;  whereas,  the  least  permeable  are 
the  Carrizo  and  Wilcox  aquifers.  (Author's  ab- 
stract) 
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On  a  regional  scale,  the  groundwater  system  of  the 
northern  Mississippi  embayment  is  composed  of  a 
series  of  nonindurated  clastic  sediments  that  over- 
lie a  thick  sequence  of  Paleozoic  carbonate,  sand- 
stones, and  shales.  The  units  that  comprise  the 
geohydrologic  framework  of  this  study  are  the 
alluvium-lower  Wilcox  Aquifer  the  Midway  con- 
fining unit,  the  Upper  Cretaceous  aquifer,  the  Cre- 
taceous-Paleozoic confining  unit,  and  the  Ozark-St. 
Francois  aquifer.  The  Upper  Cretaceous  aquifer  of 
Late  Cretaceous  age  is  the  primary  focus  of  this 
investigation;  the  study  is  part  of  the  Gulf  Coast 
Regional  Aquifer-System  Analysis.  A  four  layer 
finite-difference  groundwater  flow  model  enabled 
testing  of  alternative  boundary  concepts  and  pro- 
vide a  refined  definition  of  the  hydrologic  budget 
of  the  deep  aquifers.  The  alluvium-lower  Wilcox 
aquifer,  the  Upper  Cretaceous  aquifer,  and  the 
Ozark-St.  Francois  aquifer  form  layers  2  through 
4,  respectively.  Layer  1  is  an  inactive  layer  of 
constant  heads  representing  shallow  water  levels, 
which  are  a  major  control  on  recharge  to  and 
discharge  from  the  regional  system.  A  matrix  of 
leakance  values  simulates  each  confining  unit,  al- 
lowing vertical  interchange  of  water  between  dif- 
ferent aquifers.  The  model  was  calibrated  to  1980 
conditions  by  using  the  assumption  that  1980  was 
near  steady-state  conditions;  it  was  calibrated  to 
simulate  observed  heads  were  found  to  be  most 
sensitive  to  pumping,  and  least  sensitive  to  the 
leakance.  By  using  all  available  water  quality  and 
water  level  data,  alternative  boundary  conditions 
were  tested  by  comparing  model  simulated  heads 
to  observed  heads.  The  results  of  the  early  model- 
ing effort  also  contribute  to  a  better  understanding 
of  the  regional  hydrologic  budget,  indicating  that: 
upward  leakage  from  the  Ozark-St.  Francois  aqui- 
fer to  the  Upper  Cretaceous  aquifer  is  about  43  cu 
ft/sec;  upward  recharge  of  about  68  cu  ft/sec 
occurs  to  the  lower  Wilcox-alluvium  aquifer  from 
the  Upper  Cretaceous  aquifer;  and  the  Midway  is 
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an  effective  regional  confining  unit.  (Author's  ab- 
stract) 
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The  Cretaceous  Patapsco  Formation  at  Chalk 
Point  Maryland  consists  of  thick  beds  of  clay  and 
silt  that  separate  sandy  intervals  of  varying  lateral 
extent.  Water  bearing  characteristics  of  three  sand 
layers,  the  tops  of  which  are  at  depths  of  about  850 
ft,  1,000  ft,  and  1,500  ft,  have  been  estimated  by 
pumping  tests.  The  estimated  transmissivity  of 
each  was  570,  1,500,  and  820  sq  ft/day,  respective- 
ly, at  the  site  tested.  Water  levels  in  the  '850-ft' 
sand  declined  from  10  ft  above  sea  level  to  17  ft 
below  sea  level  from  1974  to  1986.  Water  levels  in 
the  '1,000-ft'  sand,  which  has  been  pumped  since 
1975  at  rates  ranging  from  zero  to  0.8  million  gal/ 
day,  have  declined  from  15  ft  above  sea  level  to  23 
ft  below  sea  level  from  1973  to  1986.  Water  levels 
in  the  sea  level  to  1  ft  below  sea  level  from  1973 
through  1986.  Chemical  analyses  of  water  samples 
show  that  except  for  the  slightly  high  concentra- 
tions of  dissolved  iron  in  the  '850-ft'  and  '1,000-ft' 
sands,  all  constituents  tested  met  the  drinking 
water  standards  of  the  U.S.  EPA.  (Author's  ab- 
stract) 
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Maryland,  Alluvial  aquifers,  Aquifers,  Streams, 
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The  water  table  in  the  alluvium  of  the  Zekiah 
Swamp  Run  valley  in  southern  Maryland  is  above 
stream  level  during  most  of  the  year  and  the  alluvi- 
al aquifer  contributes  water  to  the  stream.  During 
the  summer,  however,  high  evapotranspiration 
sometimes  lowers  the  water  table  below  the  stream 
level.  Water  then  moves  from  the  stream  to  the 
alluvium  and,  at  times,  reaches  of  the  stream 
become  dry.  Pumping  from  the  confined  aquifers 
has  caused  water  levels  to  decline  several  tens  of 
ft,  which  has  increased  the  downward  gradient 
between  the  water-table  aquifer  and  the  underlying 
confined  aquifers.  Three  synoptic  surveys  of  base 
flow  show  area!  and  temporal  variations  in  stream 
discharge,  pH,  specific  conductance,  dissolved 
oxygen,  and  temperature.  April  1984  base  flows 
were  high  (141  cu  ft/sec,  at  the  Route  6  gage) 
because  of  high  precipitation  during  March.  July 
1983  base  flows  were  low  (2.35  cu  ft/sec  at  the 
Route  6  gage)  and  showed  significant  loss  of 
strcamflow  because  of  high  antecedent  evapotran- 
spiration Estimates  of  inflow  and  outflow  of  the 
Zekiah  Swamp  Run  basin  above  Route  6  during 
the  1984  water  year  include:  Precipitation,  50.21 
in,  stream  outflow,  20  10  in;  shallow  groundwater 
underflow,  0  1  in,  stream  outflow,  20.10  in;  shallow 


groundwater  underflow,  0.1  in;  and  evapotranspir- 
ation, 33  in.  A  streamflow  budget  of  a  5.1  mi  area 
of  the  valley  of  Zekiah  Swamp  Run  between 
Routes  5  and  6,  during  the  April  1984  survey  and  a 
loss  of  almost  5  cu  ft  during  the  July  1983  survey. 
(Author's  abstract) 
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The  shallow  aquifers  that  underlie  the  Grand 
Strand  of  South  Carolina  average  approximately 
60  to  400  ft  thick  and  have  variable  productivity 
with  some  wells  producing  little  water  and  others 
producing  several  hundred  gal/min.  These  aquifers 
are  separated  from  the  underlying  Black  Creek 
aquifer  by  a  200  ft  to  300  ft  thick  clay  confining 
unit.  The  shallow  aquifers  are  recharged  by  local 
rainfall  and  discharge  primarily  into  the  Atlantic 
Ocean,  the  Intracoastal  Waterway,  and  other  sur- 
face waters.  In  the  North  Myrtle  Beach  area  a 
vertical  difference  in  potentiometric  levels  of  <  1 
ft  was  observed  within  the  shallow  aquifers  in 
1983.  However,  the  difference  in  potentiometric 
levels  between  the  shallow  aquifers  and  the  Black 
Creek  aquifer  was  probably  from  25  ft  to  >  50  ft. 
The  quality  of  groundwater  is  also  variable.  Calci- 
um and  bicarbonate  are  generally  the  predominant 
ions  in  solution  as  a  result  of  the  dissolution  of 
calcite  in  the  aquifer  sediments.  Concentrations  of 
chloride  may  be  high  in  the  vicinity  of  the  salty 
surface  waters.  Concentrations  of  iron  range  from 
5  to  35,000  micrograms/L,  but  generally  <  2,000 
micrograms/L.  (Author's  abstract) 
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Two  test  wells  were  drilled  in  Marion  County, 
South  Carolina  in  1982.  Well  MRN  77  (Marion  77) 
was  drilled  to  a  depth  of  365  ft  and  was  used  as  an 
observation  well  in  the  Black  Creek  aquifer  and  to 
supply  water  during  drilling  of  the  deeper  well. 
MRN  78  (Marion  78)  was  drilled  and  cored 
through  the  entire  thickness  of  Coastal  Plain  sedi- 
ments into  the  underlying  basement  rock  to  a 
depth  of  1,225  ft.  Data  from  the  wells  include 
description  of  the  core  samples  from  MRN  78, 
geophysical  logs,  zone  water  levels,  chemical  anal- 
ysis of  the  water  sampled  and  results  of  tests  for 
mineral  content.  Head  in  MRN  78  increases  with 
depth.  The  waters  sampled  were  all  sodium  bicar- 
bonate type  except  for  the  deepest  zone  (1,120- 
1,140  ft)  sampled  in  MRN  78,  which  yielded  a 
sodium  chloride  type  water.  (Lantz-PTT) 
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Water-bearing  rocks  within  the  7  sq  mi  of  Storage 
Unit  I  of  the  Santa  Barbara  Groundwater  Basin, 
consist  of  unconsolidated  deposits  that  range  in 
thickness  from  <  300  ft  along  the  north  perimeter 
of  the  unit  to  >  1,000  ft  near  the  Pacific  Ocean. 
The  groundwater  system  was  simulated  as  two 
horizontal  layers  separated  by  a  confining  bed.  The 
model  boundaries  coincide  with  mapped  faults  on 
all  sides.  The  faults  were  considered  no-flow 
boundaries  except  for  the  offshore  fault  that  forms 
the  south  boundary.  This  boundary  was  simulated 
as  a  general-head  boundary,  which  allows  water  to 
move  into  and  out  of  the  modeled  area.  The  model 
was  calibrated  by  simulating  both  steady-state  con- 
ditions (approximated  by  July  1978  and  February 
1983  water  levels)  and  transient-state  conditions 
(represented  by  May  1978  through  December  1979 
water  level  changes).  The  calibrated  model  was 
then  used  to  simulate  the  period  from  January  1980 
through  December  1983  in  order  to  verify  the 
model.  Model  results  generally  closely  matched 
measured  data  throughout  Storage  Unit  I.  During 
the  transient  and  verification  simulations,  9,980 
acre-ft  of  groundwater  was  pumped  from  Storage 
Unit  I  for  municipal  use.  Results  of  the  model 
indicate  that  42%  (4,190  acre-ft)  of  the  water 
pumped  from  the  system  was  withdrawn  from 
storage,  33%  (3,290  acre-ft)  was  derived  from 
changes  in  underflow  across  the  offshore  fault,  and 
25%  (2,500  acre-ft)  was  derived  from  decreased 
groundwater  discharge  to  drains.  The  model  simu- 
lated that  municipal  pumpage  induced  about  1,380 
acre-ft  of  water  to  move  across  the  offshore  fault 
toward  Storage  Unit  I.  Several  model  simulations 
were  used  to  estimate  aquifer  response  to  different 
municipal  pumpage  patterns  that  could  be  used  as 
management  alternatives.  Results  of  the  simula- 
tions indicate  that  spreading  municipal  pumpage 
more  evenly  throughout  Storage  Unit  I,  by  in- 
creasing the  number  of  wells  while  reducing  the 
pumping  rate  at  the  individual  wells  to  maintain 
the  same  total  pumpage,  significantly  reduces  the 
inflow  of  groundwater  across  the  offshore  fault. 
(Author's  abstract) 
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Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   86-4110, 
1986.  31p,  13  fig,  19ref. 

Descriptors:  'Geohydrology,  *Saline  water, 
•Water  quality  control,  'Aquifers,  *Saline  water 
intrusion,  'Groundwater  movement,  Wellington 
Aquifer,  Brine,  Groundwater  quality,  Relief  wells, 
Surface-groundwater  relations. 

Saline  water  discharges  from  the  alluvial  aquifer 
into  the  Smoky  Hill  and  Solomon  Rivers  between 
New  Cambria  and  Solomon  in  central  Kansas. 
Chloride  concentrations  in  the  Smoky  Hill  River 
sometimes  exceed  1,000  mg/L  during  low  flow 
conditions.  The  source  of  saline  water  is  the  under- 
lying Wellington  aquifer,  a  zone  of  halite  and 
gypsum  dissolution,  subsidence,  and  collapse  along 
the  eastern  margin  of  the  Permian  Hutchinson  Salt 
Member  of  the  Wellington  Formation.  Locally, 
brine  from  the  Wellington  aquifer  flows  upward 
through  collapse  structures  in  the  confining  layer 
into  the  overlying  alluvium.  Estimated  brine  dis- 
charge averages  about  0.8  cu  ft/sec.  Control  of  the 
saline  groundwater  discharge  to  the  Smoky  Hill 
and  Solomon  Rivers  is  desirable  to  improve  the 
quality  of  water  in  the  rivers.  The  upward  dis- 
charge of  natural  brine  into  the  alluvium  could  be 
partly  controlled  by  relief  wells  installed  in  the 
Wellington  aquifer.  The  wells  need  to  be  located  in 
the  area  of  greatest  saline  groundwater  discharge 
to  the  rivers  and  near  the  eastern  end  of  the 
Wellington  aquifer  between  New  Cambria  and  Sol- 
omon. The  relief  wells  could  be  pumped  just 
enough  to  reverse  the  hydraulic  gradient  between 
the  Wellington  and  alluvial  aquifers,  decreasing  the 
upward  flow  of  brine  into  the  alluvium  and,  into 
the  rivers.  The  brine  could  be  disposed  into  brine 
aquifers  underlying  the  area  at  depth  or  pumped 
into  surface  evaporation-storage  reservoirs.  (Au- 
thor's abstract) 
W89-08651 


POTENTIOMETRIC  SURFACE,  GROUND- 
WATER WITHDRAWALS,  AND  RECHARGE 
AREA  FOR  THE  NANAFALIA-CLAYTON  AQ- 
UIFER IN  ALABAMA,  FALL  1982, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

J.  S.  Williams,  S.  S.  DeJarnette,  and  M.  Planert. 
Available  from  Books  and  Open  File  Report  Sec- 
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1986.  lp  (map),  4  fig,  1  tab,  5  ref. 

Descriptors:  'Potentiometric  level,  'Nanafalia- 
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Groundwater  depletion,  Groundwater  recharge, 
Groundwater  budget. 

The  U.S.  Geological  Survey  began  a  nationwide 
program  in  1978,  termed  Regional  Aquifer-System 
Analysis  (RASA),  to  study  a  number  of  the  major 
aquifer  systems  that  provide  a  significant  part  of 
the  country's  water  supply.  One  of  the  aquifer 
systems  chosen  for  study  was  the  thick  and  exten- 
sive sequence  of  sands  for  Cretaceous  and  early 
Tertiary  age  that  underlies  the  Coastal  Plain  of  the 
southeastern  United  States.  This  system,  which 
extends  from  Mississippi  eastward  to  South  Caroli- 
na, is  called  the  Southeastern  Coastal  Plain  aquifer 
system.  It  can  be  divided  geohydrologically  into 
several  separate  aquifers.  This  map,  one  of  a  series 
that  portray  the  potentiometric  surface,  ground- 
water withdrawal,  and  recharge  areas  for  the 
aquifers  in  Alabama  that  are  included  in  the  re- 
gional system,  deals  with  the  Nanafalia-Clayton 
aquifer.  (Lantz-PTT) 
W89-08653 


POTENTIOMETRIC  SURFACE,  GROUND- 
WATER WITHDRAWALS,  AND  RECHARGE 
AREA  FOR  THE  LISBON  AQUIFER  IN  ALA- 
BAMA, FALL  1982, 

Geological  Survey,  Tuscaloosa,  AL. 

■I.  S.  Williams,  M.  Planert,  and  S.  S.  DeJarnette. 


Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4120, 
1986.  lp  (map),  3  fig,  1  tab,  6  ref. 

Descriptors:  'Potentiometric  level,  'Lisbon  Aqui- 
fer, 'Hydrologic  maps,  'Maps,  'Geohydrology, 
'Alabama,  'Aquifer  systems,  Aquifers,  Ground- 
water depletion,  Groundwater  recharge,  Ground- 
water budget. 

The  U.S.  Geological  Survey  began  a  nationwide 
program  in  1978,  termed  Regional  Aquifer-System 
Analysis  (RASA),  to  study  a  number  of  the  major 
aquifer  systems  that  provide  a  significant  part  of 
the  country's  water  supply.  One  of  the  aquifer 
systems  chosen  for  study  was  the  thick  and  exten- 
sive sequence  of  sands  of  Cretaceous  and  early 
Tertiary  age  that  underlies  the  Coastal  Plain  of  the 
southeastern  United  States.  This  system,  which 
extends  from  Mississippi  eastward  to  South  Caroli- 
na, is  called  the  Southeastern  Coastal  Plain  aquifer 
system.  It  can  be  divided  geohydrologically  into 
several  separate  aquifers.  The  map  presented,  one 
of  a  series  that  portray  the  potentiometric  surface, 
groundwater  withdrawals,  and  recharge  areas  for 
aquifers  in  Alabama  that  are  included  in  the  re- 
gional system,  deals  with  the  Lisbon  aquifer. 
(Lantz-PTT) 
W89-08654 


SIMULATION  OF  GROUND-WATER  FLOW 
AND  INFILTRATION  FROM  THE  SUSQUE- 
HANNA RIVER  TO  A  SHALLOW  AQUIFER  AT 
KIRKWOOD  AND  CONKLIN,  BROOME 
COUNTY,  NEW  YORK, 
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Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4123, 
1986.  70p,  28  fig,  11  tab,  2  plates,  20  ref,  append. 
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ductivity, Piezometric  head,  Groundwater  deple- 
tion, Groundwater  budget. 

A  four-layer  finite  difference  model  was  developed 
to  simulate  groundwater  flow  and  induced  infiltra- 
tion to  an  aquifer  underlying  the  Susquehanna 
River  in  the  Towns  of  Kirkwood  and  Conklin  in 
Broome  County,  NY.  The  aquifer  consists  of  sand 
and  gravel  deposited  in  an  ancestral  river  valley 
during  the  recession  of  glacial  ice  and  is  in  hydrau- 
lic connection  with  the  Susquehanna  River.  In 
1984,  he  aquifer  supplied  1.2  million  gal/day  to 
well  fields  in  Kirkwood  and  Conklin.  Horizontal 
hydraulic  conductivity  of  the  sand  and  gravel  in 
the  calibrated  model  ranges  from  50  to  10,000  ft/ 
day.  Vertical  hydraulic  conductivity  ranges  from 
1.0  to  80  ft/day.  The  riverbed  thickness  was  esti- 
mated from  results  of  piezometer  tests  to  be  2  ft; 
the  hydraulic  conductivity  of  the  riverbed  was 
estimated  to  be  0.2  ft/day.  Root-mean-square  dif- 
ferences between  computed  drawdowns  and  draw- 
downs measured  in  observation  wells  and  piezo- 
meters during  aquifer  tests  at  the  Kirkwood  well 
field  ranged  from  17%  to  24%.  The  sizes  of  the 
well  field  catchment  areas  were  estimated  from  a 
model  generated  flow  net  showing  the  direction 
and  rate  of  groundwater  flow.  The  Kirkwood 
catchment  area  was  estimated  to  be  250  acres,  and 
the  Conklin  catchment  area  was  51  acres.  Ground- 
water budgets  computed  by  steady-state  simula- 
tions showed  that  58%  of  the  groundwater  with- 
drawn by  the  Kirkwood  well  field  is  derived  from 
the  Susquehanna  River  during  the  periods  of  low 
river  stage  and  low  recharge.  The  factor  to  which 
induced-infiltration  rate  and  size  of  well  field 
catchment  areas  are  most  sensitive,  is  riverbed 
hydraulic  conductivity.  (Author's  abstract) 
W89-08655 


GEOHYDROLOGY  AND  MODEL  ANALYSIS 
OF  STREAM-AQUIFER  SYSTEM  ALONG  THE 
ARKANSAS  RIVER  IN  KEARNY  AND  FINNEY 
COUNTIES,  SOUTHWESTERN  KANSAS, 
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KANSAS  GROUND-WATER  OBSERVATION- 
WELL  NETWORK,  1983, 
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The  locations  of  1,940  selected  wells  in  72  coun- 
ties, which  comprised  the  Kansas  groundwater  ob- 
servation-well network  1983,  are  listed.  Water 
level  measurements  are  made  in  these  wells  on  a 
continuous,  monthly,  quarterly,  or  annual  basis. 
Data  collected  from  the  observation  well  network 
are  stored  in  a  computer  and  have  been  published 
in  various  formats.  The  observation  well  network 
provides  a  continuing  program  of  collection,  anal- 
ysis, and  storage  of  groundwater  level  data  re- 
quired to  define  and  describe  the  groundwater 
resources  of  Kansas.  Accurate  groundwater  infor- 
mation is  the  single  most  important  item  for  man- 
agement of  the  State's  groundwater  resource  and  is 
required  for  the  application  of  research  to  the 
solution  of  groundwater  related  problems.  The  in- 
formation provided  by  the  observation  well  net- 
work is  needed  at  all  management  levels  to  aid  in 
the  evaluation  and  conservation  of  groundwater. 
(Lantz-PTT) 
W89-08660 


LINEAR  FEATURES  DETERMINED  FROM 
LANDSAT  IMAGERY  IN  SOUTH  DAKOTA 
AND  PARTS  OF  ADJACENT  STATES, 
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Descriptors:  'Groundwater  level,  'Hydrologic 
data  collections,  'Georgia,  'Data  collections, 
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intrusion. 

Continuous  water  level  records  from  105  wells, 
and  more  than  2,000  water  level  measurements 
made  in  Georgia  during  1982  provided  the  basic 
data  for  this  report.  Selected  wells  illustrate  the 
effects  that  changes  in  recharge  and  pumpage  have 
had  on  the  various  groundwater  resources  in  the 
State.  Daily  mean  water  levels  are  shown  in  hy- 
drographs for  1982.  Monthly  means  are  shown  for 
the  10-yr  period  1973  and  1982.  Mean  annual  water 
levels  ranged  from  10  ft  higher  to  1  ft  lower  in 
1982  than  in  1981.  This  is  a  significant  reversal  of 
the  downward  trend  of  the  past  few  years.  Water 
quality  samples  are  collected  periodically  through- 
out Georgia  and  analyzed  as  part  of  areal  and 
regional  groundwater  studies.  Along  the  coast, 
chloride  concentrations  have  remained  stable  in 
the  Savannah  area,  but  invasion  of  brackish  water 
into  the  aquifer  has  increased  the  chloride  concen- 
tration at  Brunswick.  (Author's  abstract) 
W89-08665 


GROUNDWATER      QUALITY      DATA      FOR 
OKLAHOMA-1981, 

Geological  Survey,  Oklahoma  City,  OK.  Water 


31 


Field  2— WATER  CYCLE 


t 

! 
r 


c 
z 


Group  2F — Groundwater 

Resources  Div. 
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concentration,  Temperature,  Calcium,  Magnesium, 
Sodium,  Potassium,  Alkalinity,  Sulfates,  Chlorides, 
Fluorides. 

The  U.S.  Geological  Survey  (USGS)  has  collected 
data  on  Oklahoma's  groundwater  resources  since 
1934.  Most  of  these  data  were  collected  as  part  of 
specific  groundwater  studies  conducted  in  coop- 
eration with  various  Federal,  State,  and  local  agen- 
cies. Groundwater  quality  data  (specific  conduc- 
tivity, pH,  temperature,  hardness,  acidity,  dis- 
solved calcium,  dissolved  magnesium,  dissolved 
sodium,  sodium,  potassium,  alkalinity,  sulfates, 
chlorides,  fluorides),  as  well  as  data  on  construc- 
tion, yield,  water  levels,  and  other  physical  well 
parameters  collected  prior  to  1981  are  available 
from  the  USGS.  The  report  contains  groundwater 
quality  data  collected  in  1981  from  524  sites  in  15 
counties,  predominantly  in  eastern  Oklahoma. 
(Lantz-PTT) 
W89-08667 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  MAY 
1983, 
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Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-547,  1983.  lp  (map),  1  fig,  1 
map,  2  ref. 
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budget. 

Maps  of  the  potentiometric  surface  of  the  Floridan 
aquifer  in  west-central  Florida  are  prepared  semi- 
annually by  the  U.S.  Geological  Survey  in  coop- 
eration with  the  Southwest  Florida  Water  Manage- 
ment District.  Maps  for  May  and  September  show, 
respectively,  the  potentiometric  surface  of  the  nor- 
mally expected  annual  low  and  high  water  level 
conditions.  This  report  shows  the  potentiometric 
surface  of  the  Floridan  aquifer  for  May  1983. 
Water  level  measurements  were  made  during  May 
16-27.  The  map  represents  water  level  conditions 
when  groundwater  withdrawals  for  agricultural 
use  are  high,  before  the  beginning  of  the  summer 
rainy  season.  Therefore,  the  potentiometric  surface 
is  near  its  lowest  level  for  the  year.  (Lantz-PTT) 
W89-08668 
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The  EPA  is  authorized  under  the  Safe  Drinking 
Water  Act  to  protect  underground  sources  of 
drinking  water  from  contamination.  However,  an 
aquifer  may  be  exempted  from  protection  and  used 
for  injected  wastes  where  the  aquifer  meets  criteria 
established  in  the  EPA's  Underground  Injection 
Control  program.  The  Knox  Group  in  Middle  and 
West  Tennessee  occurs  primarily  in  the  subsurface, 
and  the  top  of  the  Knox  Group  ranges  from  about 
350  to  3,000  feet  below  land  surface.  The  upper 


part  of  the  Knox  Group  (upper  Knox  aquifer)  is  an 
important  source  of  drinking  water  in  parts  of  the 
Central  Basin  and  the  Highland  Rim  provinces. 
The  lower  part  of  the  Knox  Group  is  currently 
being  used  for  injected  wastes  at  New  Johnsonville 
on  the  western  Highland  Rim  and  at  Mount  Pleas- 
ant in  the  Central  Basin.  There  is  no  known  con- 
tamination of  the  upper  Knox  aquifer  but  contami- 
nation of  the  lower  part  of  the  Know  Group  is 
known  at  three  waste  injection  well  sites.  (Lantz- 
PTT) 
W89-08669 
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FLOW  TO  THE  PECOS  RIVER  CAUSED  BY 
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PLAN  OF  STUDY  FOR  THE  REGIONAL  AQ- 
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The  San  Juan  structural  basin  is  an  18,000  sq  mi 
area  that  contains  several  extensive  aquifers.  The 
basin  includes  three  surface  drainage  basins  and 
parts  of  New  Mexico,  Colorado,  Arizona,  and 
Utah.  Surface  water  in  the  area  is  fully  appropri- 
ated, and  the  steadily  increasing  demand  for 
groundwater  has  resulted  in  water  supply  con- 
cerns. Competition  is  great  between  mining  and 
electric  power  companies,  municipalities,  and 
Indian  communities  for  the  limited  groundwater 
supplies.  This  report  outlines  a  4-year  plan  for  a 
study  of  the  regional  aquifer  system  in  the  San 
Juan  structural  basin.  The  purposes  of  the  study 
are  to  define  and  understand  the  aquifer  system;  to 
assess  the  effects  of  groundwater  use  on  the 
aquifers  and  streams;  and  to  determine  the  avail- 
ability and  quality  of  groundwater  in  the  basin. 
(Author's  abstract) 
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The  principal  aquifers  in  the  Memphis  area  consist 
primarily  of  sand  or  sand  and  gravel,  and  the 
confining  beds  consist  of  clay,  silt,  sand,  and  lig- 
nite. The  Jackson  Formation  and  upper  part  of  the 
Claiborne  Group  serve  as  the  confining  bed  sepa- 
rating the  water  table  aquifers  from  the  Memphis 
Sand;  the  Flour  Island  Formation  separates  the 
Memphis  Sand  from  the  Fort  Pillow  Sand.  Differ- 
ences in  total  hydraulic  head  among  the  principal 
aquifers  in  the  Memphis  urban  area  result  in  verti- 
cal hydraulic  gradients  which  create  a  potential  for 
inter-aquifer  exchange  of  water.  Throughout  this 
area,  the  gradient  is  downward  from  the  water 


table  aquifers  to  the  Memphis  Sand  In  the  central 
part  of  the  Memphis  urban  area,  the  vertical  hy- 
draulic gradient  is  upward  from  the  Fort  Pillow 
Sand  to  the  Memphis  Sand,  and  in  the  eastern  and 
western  parts,  it  is  downward  from  the  Memphi* 
Sand  to  the  Fort  Pillow  Sand.  The  vertical  distri- 
bution of  carbon-14  data  for  water  from  the  fluvial 
deposits,  Memphis  Sand,  and  Fort  Pillow  Sand 
shows  an  increase  in  the  relative  age  of  the  water 
with  depth.  The  areal  distribution  of  carbon-14 
data  for  water  from  the  upper  part  of  the  Memphis 
Sand  indicates  that  relatively  recent  water  ha* 
been  brought  into  the  major  cone  of  depression  in 
the  potentiometric  surface  of  the  Memphis  Sand, 
either  by  horizontal  movement  or  from  downward 
vertical  leakage.  The  normal,  near-surface  geother- 
mal  gradient  in  the  Memphis  area  was  determined 
to  be  0.6  C/100  ft.  Deviations  from  the  normal 
geothermal  gradient,  in  areas  affected  by  intense 
pumping  from  the  Memphis  Sand,  indicate  that 
downward  vertical  leakage  occurs  from  the  water 
table  aquifers  through  the  Jackson-upper  Claiborne 
confining  bed  to  the  Memphis  Sand.  The  velocity 
of  downward  vertical  leakage  of  water  from  the 
Memphis  Sand  through  the  Flour  Island  confining 
bed  to  the  Fort  Pillow  Sand  was  determined  to  be 
0.0066  ft/day  by  analysis  of  borehole  temperature 
data  from  an  observation  well  in  the  northeastern 
part  of  the  Memphis  area.  From  this  velocity  and 
the  head  difference  between  the  Memphis  Sand 
and  the  Fort  Pillow  Sand  at  this  locality,  the 
hydraulic  conductivity  of  the  Flour  Island  confin- 
ing bed  was  determined  to  be  0.00114  ft/day. 
(Lantz-PTT) 
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49p,  20  fig,  6  tab,  21  ref. 

Descriptors:  'Simulation  analysis,  'Flow  profiles, 
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A  digital  model  of  two-dimensional  groundwater 
flow  was  used  to  estimate  the  hydraulic  properties 
of  the  Edwards  Aquifer  in  a  151  sq  mi  area  near 
Austin,  Texas.  The  transmissivity,  hydraulic  con- 
ductivity, and  specific  yield  were  estimated  for  the 
part  of  the  aquifer  that  discharges  at  Barton 
Springs  in  Austin.  The  aquifer  is  composed  of  the 
Edwards  and  overlying  Georgetown  Limestones 
of  Cretaceous  age  and  ranges  in  thickness  from 
about  100  ft  to  about  450  ft.  More  than  60  years  of 
discharge  measurements  and  5  years  of  gaged  dis- 
charge for  Barton  Springs  were  used  to  adjust 
springflow  for  the  simulations.  Barton  Springs  ac- 
counts for  about  96%  of  springflow  from  the  study 
area  and  90%  of  the  total  discharge.  The  remaining 
discharge  was  pumpage  from  wells  which  was 
entered  in  the  model.  Four  years  of  gaged  re- 
charge were  used  in  the  simulations.  The  potentio- 
metric surfaces  used  by  the  models  were  construct- 
ed from  water  level  measurements  in  as  many  as  75 
wells.  The  transmissivity  was  calibrated  through 
steady-state  simulations  that  used  the  mean  value 
of  recharge  and  mean  potentiometric  surface  to 
represent  average  conditions  for  the  aquifer.  The 
transmissivities  vary  from  about  100  sq  ft/day  in 
the  western  part  of  the  aquifer  to  >  1  million  sq  ft/ 
day  near  Barton  Springs.  Specific  yield  was  cali- 
brated through  transient-state  simulations  for  5 
consecutive  months  using  time-dependent  data  for 
recharge,  discharge,  and  water  levels.  The  mean 
specific  yield  for  the  aquifer  is  0.014  and  ranges 
from  0.008  to  0.064.  Additional  aquifer  properties 
used  in  the  simulations  include  storage  coefficient, 
altitudes  of  the  base  and  top  of  the  aquifer,  and 
hydraulic  conductivity.  A  simulation  for  the  year 
2000  using  projected  pumping  rates  for  municipal, 
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industrial,  agricultural,  and  domestic  supplies  indi- 
cates that  the  aquifer  would  be  dewatered  in  the 
southwestern  part  of  the  study  area  and  have  large 
declines  in  the  southeastern  part  of  the  study  area. 
(Author's  abstract) 
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The  sand-and-gravel  aquifer  is  the  only  freshwater 
aquifer  in  southern  Escambia  County,  Florida  and 
is  the  source  of  public  water  supply  for  the  area, 
including  the  City  of  Pensacola.  The  aquifer  was 
simulated  by  a  two-layer,  digital  model  to  provide 
hydrologic  information  for  water  resource  plan- 
ning. The  lower  layer  represents  the  main-produc- 
ing zone;  the  upper  layer  represents  all  of  the 
aquifer  above  the  main-producing  zone  including 
an  unconfined  zone  and  discontinuous  perched, 
confined,  and  confining  zones.  The  model  was 
designed  for  steady-state  simulation  and  predicts 
the  response  of  the  aquifer  (changes  in  water 
levels)  to  groundwater  pumping  where  steady- 
state  conditions  have  been  reached.  Input  to  the 
model  includes  matrices  representing  constant- 
head  nodes,  starting  head,  transmissivity  of  layer  1, 
leakance  between  layers  1  and  2,  lateral  hydraulic 
conductivity  of  layer  2,  and  altitude  of  the  base 
layer  2.  The  sources  of  water  to  the  model  are 
from  recharge  by  infiltrated  precipitation  (estimat- 
ed from  base  runoff),  inflow  across  boundaries,  and 
induced  recharge  from  river  leakance  in  periods  of 
prolonged  groundwater  pumping.  Model  output 
includes  final  head  and  drawdown  for  each  layer 
and  total  values  for  discharge  and  recharge  in  the 
model  area.  The  model  was  calibrated  for  1972 
pumping  and  tested  by  simulating  pumpages 
during  1939-40,  1958,  and  1977.  Sensitivity  analy- 
ses showed  water  levels  in  both  layers  were  most 
sensitive  to  changes  in  the  recharge  matrix  and 
least  sensitive  to  river  leakage.  Suggestions  for 
further  development  of  the  model  include  subdivi- 
sion and  expansion  of  the  grid,  assignment  of  stor- 
age coefficients  for  transient  simulations,  more  in- 
tensive study  of  the  stream-aquifer  relations,  and 
consideration  of  the  effects  of  infiltration  basins  on 
recharge.  (Author's  abstract) 
W89-08681 


TWO-CONSTITUENT  SOLUTE-TRANSPORT 
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An  estimated  additional  2  million  gallons  per  day 
(mgd)  of  fresh  and  slightly  brackish  water  can  be 
developed  in  Lualualei  Valley,  Hawaii,  for  the 
agricultural  outleasing  project.  Several  of  these 
wells  could  be  located  in  the  volcanic  aquifer 
which  presently  produces  water  of  excellent  qual- 
ity. A  secondary  line  of  wells  designed  to  develop 
water  from  the  Coralline  aquifer  would  capture 
the  flow  not  captured  by  the  wells  in  the  volcanic 
aquifer.  The  chloride  concentration  of  the  water 
pumped  from  these  wells  is  expected  to  range 
between  500  and  1,500  mg/L.  The  amount  of 
acreage  devoted  to  crops  would  depend  primarily 
on  the  water  quality  and  quantity  requirements  of 
the  type  of  crops  cultivated  and  on  the  type  of 
irrigation  system  employed.  The  remaining  acre- 
age could  be  allocated  for  pasture  to  graze  beef 
cattle.  (Author's  abstract) 
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The  groundwater  reservoir  underlying  the  area 
consists  of  deposits  of  unconsolidated  gravel,  sand, 
silt,  and  clay  of  Holocene,  Pleistocene,  and  Late 
Cretaceous  age  that  have  been  divided  into  eight 
geologic  units.  The  maximum  total  thickness  of  the 
unconsolidated  deposits  is  about  1,500  ft.  Precipita- 
tion is  the  sole  source  of  ground-water  recharge  in 
the  area.  The  long-term  average  annual  precipita- 
tion during  1927-83  was  42.62  in.,  as  recorded  at 
the  Valley  Stream  weather  station.  The  water  table 
altitude  in  the  area  in  the  mid-1980's  had  recovered 
to  levels  that  equaled  or  exceeded  those  before  the 
regional  drought  of  1962-66.  In  contrast,  the  poten- 
tiometric surfaces  in  the  Magothy  and  Lloyd 
aquifers  were  still  somewhat  below  those  before 
the  drought  but  were  recovering  throughout  most 
of  the  area  as  of  1985.  The  report  presents  10  maps 
showing  altitudes  of  the  tops  of  the  geologic  units 
and  the  potentiometric  surfaces  of  the  three  major 
aquifers.  Also  included  are  six  geologic  sections, 
four  hydrographs,  and  several  graphs  presenting 
the  data  that  were  collected.  (Author's  abstract) 
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Groundwater  flow  in  the  Amargosa  Valley  area  is 
in  Nevada  complex  and  involves  a  valley  fill  aqui- 
fer and  an  underlying  carbonate  rock  aquifer. 
Groundwater  development  in  the  area  is  in  the 
valley  fill  aquifer,  about  10  mi.  south-west  of  Lath- 
rop  Wells.  Water  levels  measured  in  selected  wells 
in  the  area  in  1984  are  lower  than  those  measured 
in  1962,  demonstrating  that  water  levels  have  un- 
dergone a  net  decline  since  1962.  An  implied  water 
level  rise  and  resulting  groundwater  mound  sug- 
gested on  a  map  from  a  U.S.  Bureau  of  Reclama- 
tion report  appear  to  be  based  on  the  inadvertent 
misplotting  of  two  wells.  Data  presented  in  this 
report  indicate  that  the  implied  mound  does  not 
exist.  (Lantz-PTT) 
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The  EPA  is  authorized,  under  the  Safe  Drinking 
Water  Act,  to  administer  the  Underground  Injec- 
tion Control  program.  This  program  allows  for  the 
regulation  of  deep-well  disposal  of  wastes  and  es- 
tablishes criteria  to  protect  underground  sources  of 
drinking  water  from  contamination.  The  basal 
sandstone  in  Tennessee  occurs  west  of  the  Valley 
and  Ridge  province  at  depths  of  5,000  to  9,000  ft 
below  land  surface.  The  basal  sandstone  consists  of 
about  30  to  750  ft  of  Cambrian  sandstone  overlying 
the  crystalline  basement  complex.  The  basal  sand- 
stone is  overlain  and  confined  by  shale  and  carbon- 
ate rocks  of  the  Middle  and  Upper  Cambrian  Con- 
asauga  Group.  Hydrologic  data  for  the  basal  sand- 
stone, available  from  only  three  sites  (four  wells)  in 
Tennessee,  indicate  that  the  basal  sandstone  gener- 
ally has  low  porosity  and  permeability  with  a  few 
zones  having  enough  permeability  to  accept  inject- 
ed fluids.  Limited  water  quality  data  indicate  the 
basal  sandstone  contains  water  with  dissolved 
solids  concentrations  exceeding  10,000  mg/L. 
Since  the  dissolved-solids  concentrations  exceed 
10,000  mg/L,  the  basal  sandstone  is  not  classified 
as  an  underground  source  of  drinking  water  ac- 
cording to  EPA  regulations.  (Author's  abstract) 
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A  two-dimensional  finite-difference  model  was  de- 
veloped to  simulate  groundwater  flow  in  a  surficial 
sand  and  gravel  deposit  underlying  the  nuclear  fuel 
reprocessing  facility  at  Western  New  York  Nucle- 
ar Service  Center  near  West  Valley,  N.Y.  The 
sand  and  gravel  deposit  overlies  a  till  plateau  that 
abuts  an  upland  area  of  siltstone  and  shale  on  its 
west  side,  and  is  bounded  on  the  other  three  sides 
by  deeply  incised  stream  channels  that  drain  to 
Buttermilk  Creek,  a  tributary  to  Cattaraugus 
Creek.  Radioactive  materials  are  stored  within  the 
reprocessing  plant  and  are  also  buried  within  a  till 
deposit  at  the  facility.  Tritiated  water  is  stored  in  a 
lagoon  system  near  the  plant  and  released  under 
permit  to  Franks  Creek,  a  tributary  to  Buttermilk 
Creek.  Groundwater  levels  predicted  by  steady- 
state  simulations  closely  matched  those  measured 
in  23  observation  wells,  with  an  average  error  of 
0.5  meter.  Simulated  groundwater  discharges  to 
two  stream  channels  and  a  subsurface  drain  were 
within  5%  of  recorded  values.  Steady-state  simula- 
tions used  an  average  annual  recharge  rate  of  46 
cm/yr;  predicted  evapotranspiration  loss  from  the 
ground  was  20  cm/yr.  The  lateral  range  in  hydrau- 
lic conductivity  obtained  through  model  calibra- 
tion was  0.6  to  10  m/day.  Model  simulations  indi- 
cated that  33%  of  the  groundwater  discharged 
from  the  sand  and  gravel  unit  (2.6  L/sec)  is  lost  by 
evapotranspiration,  3%  (3.0  L/sec)  flows  to  seep- 
age faces  at  the  periphery  of  the  plateau,  20%  (1.6 
L/sec)  discharges  to  stream  channels  that  drain  a 
large  wetland  area  near  the  center  of  the  plateau, 
and  the  remaining  8%  (0.6  L/sec)  discharges  to  a 
subsurface  french  drain  and  to  a  wastewater  treat- 
ment system.  Groundwater  levels  computed  by  a 
transient-state  simulation  of  an  annual  climatic 
cycle,  including  seasonal  variation  in  recharge  and 
evapotranspiration,  closely  matched  water  levels 
measured  in  eight  observation  wells.  The  model 
predicted  that  the  subsurface  drain  and  the  stream 
channel  that  drains  the  wetland  would  intercept 
most  of  the  recharge  originating  near  the  reproc- 
essing plant.  (Lantz-PTT) 
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The  leeward  southeast  Oahu  groundwater  area 
includes  the  Waialae  and  Wailupe-Hawaii  Kai 
aquifers.  The  Waialae  aquifer  is  separated  from  the 
groundwater  of  Kaimuki  to  the  west  by  Palolo 
valley  fill  and  the  Kaau  rift  zone,  and  from  the 
Wailupe-Hawaii  Kai  aquifer  to  the  east  by  a  line  of 
northeast-trending  volcanic  dikes.  The  distinct 
groundwater  head  changes  across  these  boundaries 
indicate  that  the  aquifers  are  separate,  with  little  or 
no  leakage  between  them.  A  water  budget  of  lee- 
ward southeast  Oahu  determined  the  quantity  and 
spatial  distribution  of  groundwater  recharge. 
These  estimates  of  recharge,  6  million  gallons/day 
(mgd)  over  the  Waialae  area  and  9.1  mgd  over  the 
Wailupe-Hawaii  Kai  area,  were  used  as  input  to  a 
finite  element  two-dimensional  groundwater  flow 
model.  Groundwater  heads  were  simulated  in  the 
modeled  aquifer  for  several  pumping  scenarios. 
Projected  pumpage  from  the  recently  drilled  wells 
in  the  area  is  predicted  to  draw  the  water  table 
down  about  one  foot  from  its  present  mean  posi- 
tion. The  existing  groundwater  development  of  1.4 
mgd  is  small  compared  to  the  quantity  of  ground- 
water that  flows  through  the  area  and  discharges 
to  the  sea.  Because  the  Waialae  and  Wailupe- 
Hawaii  Kai  aquifers  arc  isolated  from  adjacent 
groundwater  bodies,  they  can  be  fully  developed 
without  affecting  groundwater  resources  outside 
the  area  (Author's  abstract) 
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EPA  GROUND  WATER  HANDBOOK. 

Government  Institutes,  Inc.,  Rockville,  MD  20850. 
January  1989.  212p,  139  fig,  30  tab,  346  ref,  4 
append. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Groundwater  management,  Ground- 
water recharge,  Discharge,  Groundwater  pollu- 
tion, Research  priorities,  Information  exchange, 
Geohydrology,  Aquifers. 

The  impact  of  natural  groundwater  recharge  and 
discharge  processes  on  distributions  of  chemical 
constituents  is  understood  for  only  a  few  types  of 
chemical  species.  Also,  these  processes  may  be 
modified  by  both  natural  phenomena  and  man's 
activities  so  as  to  further  complicate  apparent  spa- 
tial or  temporal  trends  in  water  quality.  Since  so 
many  climatic,  demographic  and  geohydrologic 
factors  may  vary  from  place  to  place,  or  even 
small  areas  within  specific  sites,  there  can  be  no 
single  'standard'  approach  for  assessing  and  pro- 
tecting the  quality  of  groundwater  that  will  be 
applicable  in  all  cases.  Despite  these  uncertainties, 
investigations  are  under  way  and  they  are  used  as  a 
basis  for  making  decisions  about  the  need  for,  and 
usefulness  of,  alternative  corrective  and  preventive 
actions.  Decision  makers,  therefore,  need  some  as- 
surance that  elements  of  uncertainty  are  minimized 
and  that  geohydrologic  investigations  provide  reli- 
able results.  A  purpose  of  this  document  is  to 
discuss  measures  that  can  be  taken  to  ensure  that 
uncertainties  do  not  undermine  the  ability  to  make 
reliable  predictions  about  the  response  of  contami- 
nation to  various  corrective  or  preventive  meas- 
ures. EPA  conducts  considerable  research  in 
groundwater  to  support  its  regulatory  needs.  In 
recent  years,  scientific  knowledge  about  ground- 
water systems  has  been  increasing  rapidly.  Re- 
searchers in  the  Office  of  Research  and  Develop- 
ment have  made  improvements  in  technology  for 
assessing  the  subsurface,  in  adapting  techniques 
from  other  disciplines  to  successfully  identify  spe- 
cific contaminants  in  groundwater,  in  assessing  the 
behavior  of  certain  chemicals  in  some  geologic 
materials  and  in  advancing  the  state-of-the-art  of 
remedial  technologies.  An  important  part  of  EPA's 
groundwater  research  program  is  to  transmit  re- 
search information  to  decision  makers,  field  man- 
agers and  the  scientific  community.  This  publica- 
tion has  been  developed  to  assist  that  effort  and, 
additionally,  to  help  satisfy  an  immediate  Agency 
need  to  promote  the  transfer  of  technology  that  is 
applicable  to  groundwater  contamination  control 
and  prevention.  The  information  contained  in  this 
handbook  is  intended  to  meet  that  need.  It  is 
applicable  to  many  programs  that  deal  with  the 
groundwater  resource.  However,  it  is  not  intended 
as  a  guidance  or  support  document  for  a  specific 
regulatory  program.  (Lantz-PTT) 
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SUPERFUND  RECORD  OF  DECISION:  MONT- 
GOMERY TOWNSHIP,  NJ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
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AQUIFER  MODEL  OF  THE  SUSQUEHANNA 
RIVER  VALLEY  IN  SOUTHWESTERN 
BROOME  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

A.  D.  Randall. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4099,  1986. 
38p,  8  fig,  3  tab,  4  pi,  30  ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
•Hydrologic  models,  'Susquehanna  River,  'Model 
studies,  'New  York,  Finite  difference  methods, 
Permeability,  Outwash,  Geohydrology,  Glacial 
aquifers,  Model  studies,  Hydraulic  conductivity, 
Flow  profiles,  Groundwater  level,  Groundwater 
recharge. 


A  finite-difference  model  of  groundwater  flow 
within  stratified  drift  in  the  14  mi  reach  of  the 
Susquehanna  River  valley  from  Binghamton  wesl 
to  Tioga  County  line  (including  Johnson  City, 
Endicott,  and  Vestal)  has  been  developed. 
Outwash  is  the  most  permeable  and  extensive  type 
of  stratified  drift  in  the  valley  but  has  only  small 
saturated  thickness  except  where  it  is  downwarped 
beneath  ice-block  depressions.  The  outwash  is 
commonly  underlain  by  extensive  beds  of  silt  and 
clay  deposited  in  proglacial  lakes.  Older  ice-con- 
tact deposits  are  also  extensive  and  provide  the 
largest  yields  to  wells  but  are  highly  variable  in 
thickness  and  commonly  siltier  than  the  outwash. 
The  ice-contact  deposits  seem  to  occur  mainly  as 
ridges  that  parallel  the  axis  of  major  valleys  and 
are  buried  beneath  later  lacustrine  and  outwash 
sediments.  The  model  simulates  horizontal  flow  in 
two  layer*-the  upper  layer  generally  represents 
outwash,  the  lower  layer  generally  represents 
older  ice-contact  deposits;  and  vertical  flow  be- 
tween those  layers  through  the  beds  of  silt  and 
clay  or,  where  the  two  aquifer  layers  are  in  direct 
contact,  through  sand  and  gravel.  The  model  has 
been  calibrated  to  reproduce  observed  water  levels 
that  represent  steady-state  conditions.  The  model 
was  calibrated  for  average  steady-state  conditions 
from  data  for  April  1981,  when  water  levels  re- 
mained fairly  stable  for  nearly  2  months.  Recharge 
from  precipitation  on  the  aquifer  during  this  period 
was  determined  to  be  about  1.28  in/mo.  Transmis- 
sivity  of  the  lower  aquifer,  as  determined  by  cali- 
bration of  the  model  for  areas  influenced  by  pump- 
ing, was  significantly  less  than  transmissivity 
values  calculated  from  pumping  records  or  geolog- 
ic logs  of  individual  wells.  This  difference  is  attrib- 
uted to  scattered  silty  layers  that  reduce  average 
transmissivity  of  generally  permeable  materials. 
Data  are  available  for  transient  calibration,  includ- 
ing: (1)  semiannual  water  level  measurements  that 
reflect  seasonal  changes  in  river  stage,  pumping, 
and  recharge;  (2)  short-term  pumping  tests  at  sev- 
eral sites;  and  (3)  measurements  in  the  Clinton 
Street-Ballpark  aquifer  before  1967,  when  pump- 
age  was  30%  greater  than  in  1981.  Transient  cali- 
bration would  improve  the  accuracy  and  predic- 
tive capability  of  the  model.  (Lantz-PTT) 
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SYNOPSIS  OF  SALTWATER  INTRUSION  IN 
DADE  COUNTY,  FLORIDA,  THROUGH  1984, 
Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

H.  Klein,  and  B.  G.  Waller. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4101,  1985.  lp, 
8  fig,  12  ref. 

Descriptors:  'Saline  water  intrusion,  'Dade 
County,  'Ecological  effects,  Florida,  Groundwat- 
er quality,  Salt  water,  Biscayne  Aquifer,  Perme- 
ability, Land  use,  Water  resources  development. 

The  investigation  of  saltwater  intrusion  in  Dade 
County  by  the  U.S.  Geological  Survey  began  in 
the  late  1930's  and  continues  in  cooperation  with 
Dade  County,  the  Miami-Dade  Water  and  Sewer 
Authority,  the  South  Florida  Water  Management 
District,  the  Florida  Keys  Aqueduct  Authority, 
and  the  Homestead  Air  Force  Base.  It  is  through 
this  continuing  long-term  study  of  the  extent  and 
causes  of  saltwater  movement  that  assessments  can 
be  made  of  methods  and  criteria  for  controlling 
saltwater  intrusion  in  the  highly  permeable  Bis- 
cayne aquifer  in  Dade  County-the  sole  source  of 
drinking  water  for  the  area.  This  report  summa- 
rizes the  effects  that  major  hydrologic  changes- 
brought  about  by  land  reclamation,  flood  control, 
and  water  management  by  local  and  regional  agen- 
cies-have had  on  saltwater  intrusion  in  Dade 
County  over  the  years  and  to  delineate  the  extent 
of  intrusion  as  of  1984.  Saltwater  intrusion  is  par- 
ticularly dynamic  in  coastal  Dade  County  because 
of  the  high  permeability  of  the  limestone  compos- 
ing the  Biscayne  aquifer,  because  of  the  good 
interconnection  between  canals  and  the  aquifer, 
and  because  of  the  seasonal  and  year-to-year  varia- 
bility of  rainfall.  The  problem  is  accentuated  be- 
cause urban  growth  continues  to  encroach  on 
inland    wetland   areas   which    results   in   lowered 
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inland   water   levels.   This   lowering   reduces   the 
seaward   freshwater   hydraulic   gradient   and    the 
freshwater  head  at  the  coast,  both  of  which  govern 
the  intrusion  of  saltwater.  (Lantz-PTT) 
W89-08718 


GROUND-WATER  MOVEMENT  AND  EF- 
FECTS OF  COAL  STRIP  MINING  ON  WATER 
QUALrTY  OF  HIGH-WALL  LAKES  AND 
AQUIFERS  IN  THE  MACON-HUNTSVILLE 
AREA,  NORTH-CENTRAL  MISSOURI, 
Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

D.  C.  Hall,  and  R.  E.  Davis. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4102,  1986. 
102p,  19  fig,  25  tab,  23  ref. 

Descriptors:  *Groundwater  movement,  "Coal 
mining,  'Ecological  effects,  *Water  pollution 
sources,  'Groundwater  quality,  Lakes,  Aquifers, 
Missouri,  Geohydrology,  Porosity,  Groundwater 
recharge,  Magnesium,  Manganese,  Sulfates,  Chlor- 
ides, Hydrogen  ion  concentration,  Calcium. 

Glacial  drift  and  Pennsylvanian  bedrock  were 
mixed  together  forming  spoil  during  pre-reclama- 
tion  strip  mining  for  coal  in  north-central  Missouri. 
This  restructuring  of  the  land  increases  the  porosi- 
ty of  the  material,  and  increases  aqueous  concen- 
trations of  many  dissolved  constituents.  Median 
sodium  and  bicarbonate  concentrations  were 
slightly  greater,  calcium  5  times  greater,  magnesi- 
um 6  times  greater,  manganese  15  times  greater, 
iron  19  times  greater,  and  sulfate  24  times  greater 
in  water  from  spoil  than  in  water  from  glacial  drift. 
Median  potassium  concentrations  were  slightly 
greater,  and  chloride  concentrations  were  two 
times  greater  in  water  from  glacial  drift  than  in 
water  from  spoil.  Water  types  in  glacial  drift  and 
bedrock  were  mostly  sodium  bicarbonate  and  cal- 
cium bicarbonate;  in  spoil  and  lakes  in  the  spoil, 
the  water  types  were  mostly  calcium  sulfate. 
Median  pH  values  in  water  from  spoil  were  6.6,  as 
compared  to  7.4  in  water  from  glacial  drift  and  9.0 
in  water  from  bedrock.  Neutralization  of  acid  by 
carbonate  rocks  causes  the  moderate  pH  values  in 
water  from  spoil;  a  carbonate  system  closed  to  the 
atmosphere  may  result  in  alkaline  pH  values  in 
bedrock.  Transmissivities  generally  are  greatest  for 
spoil,  and  decrease  in  the  following  order:  alluvi- 
um, glacial  drift,  and  bedrock.  Recharge  to  spoil  is 
from  precipitation,  lateral  flow  from  glacial  drift, 
and  lateral  and  vertical  flow  from  bedrock.  The 
rate  of  recharge  to  the  aquifers  is  unknown,  but 
probably  is  small.  Groundwater  discharge  from  the 
glacial  drift,  bedrock,  and  spoil  is  to  alluvium.  The 
direction  of  flow  generally  was  from  high-wall 
lakes  in  the  spoil  toward  East  Fork  Little  Chariton 
River  or  South  Fork  Claybank  Creek.  Significant 
differences  (95%  confidence  level)  in  values  and 
concentrations  of  aqueous  constituents  between 
spoil  areas  mined  at  different  times  (1940,  1952,  and 
1968)  were  obtained  for  pH,  calcium,  magnesium, 
manganese,  sulfate,  chloride,  and  dissolved  solids, 
but  not  for  iron.  These  differences  are  attributed  to 
local  variations  in  the  geohydrologic  system  rather 
than  spoil  age.  (Lantz-PTT) 
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IDENTIFICATION  AND  DESCRIPTION  OF 
POTENTIAL  GROUND-WATER  QUALITY 
MONITORING  WELLS  IN  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
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LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
APALACH1COLA  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
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LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
DAYTONA  BEACH  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 


For  primary  bibliographic  entry  see  Field  7C 
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RANGLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C 
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LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
GAINESVILLE  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
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LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS 
JACKSONVILLE  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
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LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
KEY  WEST  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C 
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LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
MIAMI  1  DEGREE  X  2  DEGREE  QUADRAN- 
GLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
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LOCATION  OF  POTENTIAL  GROUND- 
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For  primary  bibliographic  entry  see  Field  7C. 
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LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
TAMPA  1  DEGREE  X  2  DEGREE  QUADRAN- 
GLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08733 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
TARPON  SPRINGS  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
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LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
VALDOSTA  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
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LOCATION      OF      POTENTIAL      GROUND- 
WATER    QUALITY     MONITORING    WELLS, 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

WEST  PALM  BEACH  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C 
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HYDROGEOLOGY  OF  THE  OLEAN  AREA, 
CATTARAUGUS  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

P.  J.  Zarriello,  and  R.  J.  Reynolds. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4157,  1987.  9p, 
8  maps,  40  ref. 

Descriptors:  'Groundwater  resources,  Maps, 
'Olean,  *New  York,  Test  wells,  Geohydrology, 
Bedrock,  Topography,  Potentiometric  level,  Aqui- 
fer characteristics,  Soil  porosity,  Land  use,  Well 
yields. 

Most  principal  aquifers  in  upstate  New  York  are 
unconsolidated  glacial  and  alluvial  deposits  within 
bedrock  valleys.  Groundwater  in  these  aquifers 
can  be  under  either  water  table  (unconfined)  or 
artesian  (confined)  conditions.  Farms,  industries,  or 
towns  and  cities  have  been  built  upon  many  of 
these  aquifers  because  they  form  level  areas  suita- 
ble for  development  and  generally  provide  an 
ample  groundwater  supply.  This  development, 
coupled  with  the  generally  high  permeability  of 
these  deposits  and  the  typically  shallow  depth  to 
the  water  table,  makes  groundwater  in  these 
aquifers  susceptible  to  contamination  from  point 
sources  such  as  landfills,  road  salt  stockpiles,  hy- 
drocarbon fuel  storage,  and  industrial  facilities 
with  a  potential  for  contaminant  leakage,  in  addi- 
tion to  urban  and  agricultural  runoff,  septic  tank 
leachate,  and  other  nonpoint  sources.  The  report 
summarizes  the  geohydrology  of  the  aquifer 
system  in  the  Olean  area.  The  large  amount  of 
geohydrologic  data  collected  in  the  Olean  area 
during  previous  and  current  investigations  enabled 
the  construction  of  nine  maps:  location  and  wells 
and  test  holes  (plate  1),  surficial  geology  (plate  2), 
geologic  sections  (plate  3),  generalized  bedrock 
topography  (plate  4),  potentiometric  surface  (plate 
5),  saturated  thickness  of  the  outwash  aquifer 
(plate  6),  generalized  soil  permeability  (plate  7), 
land  use  (plate  8),  and  estimated  well  yields  (plate 
9).  (Lantz-PTT) 
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GEOHYDROLOGY  OF  THE  LLOYD  AQUI- 
FER, LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
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Available  from  Books  and  Open  File  Report  Sec- 
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Resources  Investigations  Report  85-4159,  1986. 
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The  Lloyd  aquifer  contains  only  about  9%  of  the 
water  stored  in  Long  Island's  groundwater  system 
but  is  the  only  source  of  potable  water  for  several 
communities  near  the  north  and  south  shores.  The 
Lloyd  aquifer  is  virtually  untapped  throughout 
most  of  central  Long  Island  because  current  legal 
restrictions  permit  its  use  only  in  coastal  areas.  The 
upper  surface  of  the  Lloyd  aquifer  ranges  in  depth 
from  100  ft  below  land  surface  on  the  north  shore 
to  more  than  1,500  ft  on  the  south  shore.  Aquifer 
thickness  increases  southward  from  50  ft  to  about 
500  ft.  Transmissivity  ranges  from  1,500  to  19,000 
sq  ft/day.  All  recharge  (35  to  40  mil  gal/day)  and 
nearly  all  discharge  is  through  the  overlying  con- 
fining unit.  Nearly  all  of  the  pumpage  (approxi- 
mately 20  mil  gal/day)  is  in  Queens  and  along  the 
north  and  south  shores  of  Nassau  County.  Potable 
water  can  be  obtained  on  most  of  Long  Island  in 
larger   quantities   and   at   shallower   depths   from 
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other  aquifers  than  from  the  Lloyd.  Local  contami- 
nation of  these  other  aquifers,  however,  may  re- 
quire at  least  temporary  withdrawals  from  the 
Lloyd  in  noncoastal  areas.  Significant  withdrawals 
from  the  Lloyd  aquifer  may  lower  the  potentiome- 
tric  surface  and  thereby  induce  landward  move- 
ment of  sea  water  into  the  aquifer  in  coastal  areas. 
(Author's  abstract) 
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WATER  RESOURCES  OF  THE  LOWER  RIO 
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SURFICIAL  AQUIFER  SYSTEM  IN  EASTERN 
LEE  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
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The  surficial  aquifer  system  in  eastern  Lee  County 
consists  of  an  upper  water  bearing  unit,  which  is 
generally  unconfined,  and  a  lower  water  bearing 
unit,  which  is  confined  and  is  the  major  source 
tapped  by  most  wells.  The  top  of  the  lower  unit, 
which  is  of  primary  interest  in  this  report,  ranges 
in  depth  from  40  to  60  ft  below  land  surface  in  the 
east-central  part  of  the  county  to  more  than  120  ft 
in  the  southern  part.  In  the  extreme  southern  part 
of  the  county,  a  middle  water  bearing  unit  also 
contains  water  under  artesian  pressure.  Recharge 
to  the  lower  unit  occurs  primarily  by  leakage  from 
the  overlying  saturated  section  through  the  confin- 
ing beds.  Water  levels  in  the  lower  unit  fluctuate 
similarly  to  those  in  the  upper  (unconfined)  unit. 
Groundwater  in  the  lower  unit  moves  from  areas 
of  highest  water  level  in  the  south  part  of  Lehigh 
acres,  northward  toward  the  Caloosahatchee 
River,  and  toward  the  coast.  The  lower  unit  con- 
tains freshwater  throughout  much  of  its  extent  and 
is  the  source  of  public  water  supply  at  Lehigh 
Acres  and  Green  Meadows  where  an  average  of 
about  3  mil  gal/day  was  withdrawn  in  1980.  In 
several  areas,  the  concentrations  of  chlorides  and 
dissolved  solids  exceed  drinking  water  standards. 
Yields  of  wells  that  tap  the  lower  unit  range  from 
10  to  1,100  gal/min.  Transmissivities  ranging  from 
about  17,700  to  7,750  sq  ft/day  were  determined 
for  different  areas  of  the  unit.  Storage  coefficients 
range  from  0.0001  to  0.0003.  (Author's  abstract) 
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Geometry  and  hydraulic  characteristics  of  a  46.5 
sq  mi  area  of  the  sand  and  gravel  outwash-aquifer 
system  between  Fawn  and  Pigeon  Rivers  in  La- 
grange County   were  defined   in   a  study  of  the 


effect  of  current  and  potential  uses  of  water  on  the 
aquifer,  streams,  lakes,  and  wetlands.  There  are 
three  aquifers:  Aquifer  1,  a  surficial  water  table 
aquifer  that  ranges  from  10  to  60  ft  in  thickness, 
hydraulic  conductivity  of  210  ft/d,  and  transmissi- 
vity of  5,000  to  16,000  sq  ft/day.  Aquifer  2  ranges 
from  50  to  1 10  ft  in  thickness,  hydraulic  conductiv- 
ity of  360  ft/d,  and  transmissivity  ranges  of  5,000 
to  35,000  sq  ft/day.  Aquifer  3  ranges  from  zero  to 
200  ft  in  thickness,  hydraulic  conductivity  of  25  ft/ 
d,  and  transmissivity  of  zero  to  5,000  sq  ft/d.  A 
three-layer  digital  flow  model  was  calibrated  to 
steady-state  water  levels  during  autumn  1982.  The 
effects  of  current  and  potential  development  of 
irrigation  on  the  groundwater  and  surface  water 
systems  were  estimated  by  transient  simulations  of 
five  pumping  plans.  The  effect  of  year-round 
pumping  was  estimated  by  steady-state  simulation 
of  a  sixth  plan.  Plan  1  was  a  simulation  of  current 
irrigational  development  with  pumpage  equal  to 
that  which  supplied  water  to  crops  in  1982.  Maxi- 
mum simulated  drawdowns  were  4  ft  in  layer  1  and 
14  ft  in  layers  2  and  3.  Simulated  drawdowns  were 
greater  than  those  observed  in  1982.  Plans  2  and  3 
were  simulations  of  the  current  irrigational  devel- 
opment with  pumping  rates  that  would  supply 
water  to  crops  in  a  normal  and  in  a  dry  year.  The 
effect  on  the  hydrologic  system  by  pumping  in 
plans  2  and  3,  therefore,  is  minimal.  Plans  4  and  5 
were  simulations  of  maximum  potential  irrigational 
development  that  would  supply  water  to  a  corn 
crop  during  a  normal  and  a  dry  year.  The  maxi- 
mum simulated  drawdowns  for  plan  4  were  14,  30, 
and  31  ft  in  aquifers  1,  2,  and  3,  respectively. 
Maximum  drawdowns  for  plan  5  were  15,  32,  and 
31  ft  in  aquifers  1,  2  and  3.  (Lantz-PTT) 
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Chemical  quality  of  groundwater  was  investigated 
in  Sacramento  and  western  Placer  Counties  during 
the  summer  of  1982.  Chemical  analyses  of  water 
samples  from  209  wells  indicate  that  the  ground- 
water is  suitable  for  domestic  and  most  agricultural 
uses.  Water  from  wells  near  the  Sacramento  River 
and  a  few  wells  near  Lincoln  had  high  concentra- 
tions of  dissolved  solids  and  some  trace  elements. 
Although  chemical  water  types  varied,  53%  of  the 
wells  had  a  combination  of  calcium  magnesium 
bicarbonate  water.  More  than  90%  of  the  wells 
sampled  had  water  with  a  low  to  medium  sodium- 
salinity  hazard  when  used  for  irrigation.  (Author's 
abstract) 
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Shelter  Island,  with  an  area  of  about  11  sq  mi,  lies 
between  the  north  and  south  forks  of  eastern  Long 


Island  in  Suffolk  County.  The  thin  upper  glacial 
(water  table)  aquifer  contains  the  lens-shaped 
freshwater  body  that  is  the  sole  source  of  freshwa- 
ter for  the  Town's  population  of  about  2,200  year- 
round  and  10,000  summer  residents.  Chloride  con- 
centrations in  groundwater  above  the  freshwater/ 
saltwater  interface,  defined  as  40  mg/L  C1-,  are 
relatively  constant  with  depth.  Below  the  inter- 
face, however,  chloride  concentrations  increase 
rapidly-as  much  as  an  order  of  magnitude  within 
10  ft -until  they  reach  19,000  mg/L,  the  chloride 
concentration  of  seawater.  Chloride  concentrations 
in  shallow  groundwater  from  wells  screened  in  or 
near  the  zone  of  diffusion  may  range  over  two 
orders  of  magnitude  in  response  to  variations  in 
recharge  and  groundwater  withdrawal.  After  the 
summer  season  of  relatively  low  recharge  and  peak 
water  demand,  the  thickness  of  the  freshwater  lens 
is  <  20  ft  in  many  nearshore  areas.  A  map  showing 
the  configuration  of  the  water  table  in  December 
1983  indicates  freshwater  mounds  in  the  center  of 
the  island,  in  the  Mashomack  Preserve,  on  the 
Dering  Harbor-Hay  Beach  peninsula,  and  in  the 
area  between  Shelter  Island  Heights  and  West 
Neck  Bay.  Areas  in  which  the  supply  of  fresh 
groundwater  is  severely  limited  include  all  coastal 
areas,  the  southernmost  part  of  the  West  Neck 
peninsula,  and  Little  Ram  Island.  Water  levels  in 
most  locations  are  <  6  ft  above  sea  level.  During 
1974-83,  seasonal  water  table  fluctuations  were 
greater  than  variations  that  occurred  from  year  to 
year.  Groundwater  quality  on  Shelter  Island  is 
generally  good  and  usually  meets  Federal  and 
State  drinking  water  standards.  However,  many 
wells  contain  water  that  has  excessive  concentra- 
tions of  dissolved  iron  and  manganese  (up  to  5.0 
mg/L  and  3.0  mg/L,  respectively),  and  elevated 
chloride  and  dissolved  solids  concentrations  (up  to 
310  mg/L  and  585  mg/L,  respectively)  have  been 
found  in  some  nearshore  wells.  Increased  with- 
drawal of  fresh  groundwater  in  nearshore  areas 
will  cause  further  landward  movement  of  saline 
groundwater;  in  other  areas,  excessive  pumping 
may  cause  upconing.  A  system  of  widely  spaced 
pumping  wells  that  avoid  nearshore  areas  would 
minimize  these  effects.  (Lantz-PTT) 
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RAQSIM,  a  generalized  flow  model  of  a  ground- 
water system  using  finite-element  methods,  is  doc- 
umented to  explain  how  it  works  and  to  demon- 
strate that  it  gives  valid  results.  Three  support 
programs  that  are  used  to  compute  recharge  and 
discharge  data  required  as  input  to  RAQSIM  are 
described.  RAQSIM  was  developed  to  solve  tran- 
sient, two-dimensional,  regional  groundwater  flow 
problems  with  isotropic  or  anisotropic  conduct- 
ance. The  model  can  also  simulate  radially-sym- 
metric flow  to  a  well  and  steady-state  flow.  The 
mathematical  basis,  program  structure,  data  input 
and  output  procedures,  organization  of  data  sets, 
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and  program  features  and  options  of  RAQSIM  are 
discussed.  An  example,  containing  listings  of  data 
and  results  and  illustrating  RAQSIM's  capabilities, 
is  discussed  in  detail.  Two  test  problems  also  are 
discussed  comparing  RAQSIM's  results  with  ana- 
lytical procedures.  The  first  support  program  de- 
scribed, the  PET  Program,  uses  solar  radiation  and 
other  climatic  data  in  the  Jensen-Haise  method  to 
compute  potential  evapotranspiration.  The  second 
support  program,  the  Soil-Water  Program,  uses 
output  from  the  PET  Program,  soil  characteristics, 
and  the  ratio  of  potential  to  actual  evapotranspira- 
tion for  each  crop  to  compute  infiltration,  storage, 
and  removal  of  water  from  the  soil  zone.  The  third 
program,  the  Recharge-Discharge  Program,  uses 
output  from  the  Soil-Water  Program  together  with 
other  data  to  compute  recharge  and  discharge 
from  the  groundwater  flow  system.  For  each  sup- 
port program,  a  program  listing  and  examples  of 
the  data  and  results  for  the  Twin  Platte-Middle 
Republican  study  are  provided.  In  addition,  a  brief 
discussion  on  how  each  program  operates  and  on 
procedures  for  running  and  modifying  these  pro- 
grams are  presented.  (Author's  abstract) 
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The  Cowles  Unit  of  Indiana  Dunes  National  Lake- 
shore  in  Porter  County,  northwest  Indiana,  con- 
tains a  broad  dune-beach  complex  along  the  south- 
ern shoreline  of  Lake  Michigan  and  a  large  wet- 
land, called  the  Great  Marsh,  that  occupies  the 
lowland  between  the  shoreline  dunes  and  an  older 
dune-beach  complex  farther  inland.  These  lacus- 
trine sediments  form  a  surficial  aquifer  that  extends 
from  the  Lake  Michigan  shoreline  to  the  northern 
edge  of  the  Lake  Border  moraine.  Water  levels  and 
water  quality  in  the  surficial  aquifer  were  moni- 
tored from  1977  to  1984  near  settling  ponds  on 
adjacent  industrial  property  at  the  western  end  of 
the  Cowles  Unit.  Seepage  from  the  settling  ponds 
from  1967  to  1980  created  a  water  table  mound 
that  extended  north  into  the  shoreline  dune  com- 
plex and  caused  perennial  flooding  of  several  intra- 
dunal  lowlands  on  National  Lakeshore  property. 
Since  1980,  when  the  settling  pond  bottoms  were 
sealed,  these  intradunal  lowlands  contained  stand- 
ing water  only  during  periods  of  high  snowmelt  or 
rainfall.  Water  level  declines  following  the  cessa- 
tion of  seepage  ranged  from  6  feet  at  the  eastern- 
most settling  pond  to  nearly  14  feet  at  the  western- 
most pond.  No  general  pattern  of  water  table  de- 
cline was  observed  in  the  Great  Marsh  or  in  the 
shoreline  dune  complex  at  distances  >  3,000  ft  east 
or  north  of  the  settling  ponds.  Since  the  settling 
ponds  were  sealed,  the  concentration  of  boron  has 
decreased  while  concentrations  of  cadmium,  ar- 
senic, zinc,  and  molybdenum  in  shallow  ground- 
water downgradient  of  the  ponds  show  no  definite 
trends  in  time.  Arsenic,  boron  and  molybdenum 
have  remained  at  concentrations  above  those  of 
shallow  groundwater  in  areas  unaffected  by  set- 
tling pond  seepage.  (Author's  abstract) 
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Water  levels  have  declined  about  30  ft  from  1940 
to  1980  in  part  of  the  Equus  beds  aquifer  in  south- 
central  Kansas  where  the  city  of  Wichita  operates 
a  well  field.  A  three-dimensional,  finite-difference, 
groundwater  flow  model  was  developed  to:  (1) 
Reproduce  hydrologic  conditions  in  the  flow 
system  between  the  Equus  beds  aquifer  and  the 
underlying  Wellington  aquifer  from  1940  to  1980, 
and  (2)  simulate  the  effect  that  future  withdrawals 
could  have  on  water  supply  in  the  Equus  beds 
aquifer  and  on  relationships  between  water  levels 
in  the  Equus  beds  aquifer  and  the  Wellington  aqui- 
fer from  1980  to  2020.  The  model  favorably  repro- 
duced both  measured  water  levels  and  streamflow 
gains  in  the  Equus  beds  aquifer  for  1971  and  1980, 
and  measured  water  levels  in  the  Wellington  aqui- 
fer. The  flow  model  then  was  used  to  simulate  the 
effects  of  five  pumping  alternatives  based  on  rates 
of  withdrawal  by  wells  from  1971-79.  For  the  first 
alternative,  withdrawal  rates  were  decreased  by 
one-half.  Projected  saturated  thickness  in  the  aqui- 
fer and  streamflow  gain  were  the  greatest  among 
the  five  alternatives.  For  the  second  alternative, 
withdrawal  rates  for  1971-79  were  continued. 
Compared  to  results  from  the  first  alternative,  satu- 
rated thickness  was  projected  to  decline  from  10  to 
40  ft  in  some  areas,  and  streamflow  gains  were 
maintained  for  the  Arkansas  and  Little  Arkansas 
Rivers.  A  two-dimensional,  finite-difference, 
solute-transport  model  was  developed  to:  (1)  Re- 
produce the  movement  of  chloride  ion  in  part  of 
the  Equus  beds  aquifer,  including  the  Wichita  mu- 
nicipal well  field,  from  1940  to  1980,  and  (2)  simu- 
late the  effect  that  future  withdrawal  rates  could 
have  on  the  concentration  of  chloride  ion  from 
1980  to  2020.  Sources  of  the  chloride  ion  were 
oilfield  brine  disposed  from  1932-43  that  is  moving 
toward  the  well  field  and  water  in  the  Arkansas 
River.  Each  simulation  projected  an  increase  in  the 
concentration  of  chloride  ion  in  the  Wichita  well 
field.  The  projections  indicated  that  a  continuous 
1,000  mg/L  source  of  chloride  ion  in  streamflow 
losses  from  the  Arkansas  River  had  a  greater  effect 
on  increasing  chloride-ion  concentrations  in  the 
Wichita  well  field  than  did  the  movement  of  resid- 
ual oilfield  brine.  (Author's  abstract) 
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Sand-plain  aquifers  in  parts  of  Carlton,  Kanabec, 
and  Pine  Counties  in  east-central  Minnesota  consti- 
tute a  major  aquifer  system.  They  consist  predomi- 
nantly of  fine  to  medium  outwash  sand  with  a 
combined  areal  extent  of  nearly  500  sq  mi.  Saturat- 


ed thickness  in  localized  areas  is  as  much  as  90  ft. 
Depth  to  water  generally  is  <  20  ft.  Transmissivi- 
ties  range  from  about  100  to  25,000  sq  ft/day. 
Yields  to  properly  constructed  wells  locally  may 
exceed  2,000  gal/min.  A  reconnaissance  of  sand- 
stone units  underlying  the  outwash  indicates  that 
transmissivities  of  the  sandstone  aquifers  range 
from  1,850  to  2,200  sq  ft/day,  and  specific  capac- 
ities range  from  9  to  12  gal/min/ft  of  drawdown. 
Locally,  wells  may  be  capable  of  supplying  several 
hundred  gal/min.  Regionally,  the  sand-plain  and 
sandstone  aquifers  are  poorly  connected  hydrauli- 
cally  at  all  locations  tested  except  in  a  small  local- 
ized area  near  Quamba  in  Kanabec  County. 
Groundwater  in  the  sand-plain  aquifers  can  be 
classified  chemically,  based  on  predominant  ions, 
as  a  calcium  bicarbonate  type  that  is  moderately 
hard.  Concentrations  of  dissolved  solids  range 
from  30  to  610  mg/L.  Except  for  locally  high 
concentrations  of  iron  and  manganese,  the  quality 
of  water  is  within  State  drinking  water  standards 
and  is  suitable  for  most  uses.  There  are  no  major 
differences  between  the  quality  of  water  in  the 
sand-plain  and  sandstone  aquifers.  Groundwater 
flow,  aquifer  response,  aquifer  development,  and 
drought  conditions  were  simulated  for  sand-plain 
aquifers  areally  extensive  enough  to  be  hydrologi- 
cally  significant.  Simulation  of  expanded  ground- 
water development  and  drought  in  northern  Pine 
County  indicates  that  regional  groundwater  levels 
may  be  lowered  as  much  as  12  ft  and  groundwater 
discharge  to  streams  may  be  reduced  as  much  as 
42%.  Simulation  of  expanded  development  and 
drought  in  southern  Pine  County  indicates  that 
regional  groundwater  levels  may  be  lowered  as 
much  as  25  ft  and  groundwater  discharge  to 
streams  may  be  reduced  as  much  as  65%.  The 
simulations  also  indicate  that  each  area,  especially 
the  northern  Pine  County  area,  will  support  sub- 
stantial additional  development  without  dewater- 
ing  the  aquifer  or  reducing  streamflow  significant- 
ly. (Author's  abstract) 
W89-08757 


GROUND-WATER  LEVELS  IN  THE  COCKEYS- 
VILLE  MARBLE  OF  SOUTHERN  CHESTER 
COUNTY,  PENNSYLVANIA,  1983-84, 
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W89-08758 


GROUND-WATER  RESOURCES  OF  JONES 
COUNTY,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

E.  H.  Boswell,  D.  Darden,  and  G.  A.  Bednar. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations   Report    85-4342,    1987. 
49p,  19  fig,  6  tab,  30  ref. 

Descriptors:  'Water  resources,  'Water  use, 
'Groundwater  budget,  'Groundwater  quality, 
♦Mississippi,  Jones  County,  Groundwater  deple- 
tion, Hydraulic  properties,  Transmissivity,  Iron, 
Color,  Dissolved  solids,  Hydrogen  ion  concentra- 
tion, Groundwater  level. 


Jones  County,  Mississippi,  is  supplied  with  ground- 
water from  aquifers  in  strata  of  Eocene  and  young- 
er age.  The  largest  groundwater  withdrawals  are 
from  aquifers  in  the  Catahoula  Sandstone  of  the 
Miocene  aquifer  system  that  occur  at  depths  of  200 
and  400  ft  in  the  Laurel  area.  Several  public  and 
industrial  water  supply  wells  obtain  water  from 
deeper  Eocene  strata  that  occur  at  depths  of  more 
than  900  ft.  Pumpage  from  all  aquifers  in  Jones 
County  for  all  uses  increased  from  <  1  million 
gal/day  (mgd)  in  1925  to  a  maximum  of  21.6  mgd 
in  1975.  The  city  of  Laurel  used  about  6.2  mgd  in 
1984  and  total  water  use  for  the  county  was  about 
14.1  mgd.  The  extreme  irregularity  of  the  sand 
beds  that  form  the  aquifers  is  reflected  in  the  wide 
range  in  hydraulic  characteristics.  Transmissivity 
values  range  from  600  to  10,000  sq  ft/day  and 
average  about  6,000  sq  ft/day.  The  average  hy- 
draulic conductivity  is  about  90  ft/day.  Water 
levels  in  key  observation  wells  in  the  lower  Cata- 
houla aquifer  at  Laurel  have  declined  from  about 
150  ft  above  sea  level  in  1945  to  about  80  ft  above 
sea  level  in  1985.  Since  1975,  water  levels  in  the 
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Catahoula  aquifers  in  the  Laurel  area  have  de- 
clined at  a  slower  rate,  but  the  cone  of  depression 
has  enlarged  because  of  areal  changes  in  pumping. 
Water  in  the  major  aquifers  is  usable  for  most 
purposes,  and  concentrations  of  common  constitu- 
ents do  not  exceed  water  quality  criteria  for  drink- 
ing water  supplies.  Iron  concentrations  are  highest 
in  the  Catahoula  and  Vicksburg  aquifers,  exceed- 
ing 0.30  mg/L  in  water  from  33%  of  the  wells  for 
which  data  are  available.  Color  is  highest  in  the 
Eocene  Cockfield  aquifer,  exceeding  50  units  in 
water  from  60%  of  the  wells.  Dissolved  solids 
concentrations  range  from  487  to  840  mg/L  in 
water  from  wells  in  the  Cockfield  and  Sparta 
aquifers.  The  pH  values  generally  are  <  7.0  in 
water  from  wells  in  the  Catahoula  and  Vicksburg 
aquifers  and  >  8.4  in  water  from  wells  in  the 
Cockfield  and  Sparta  aquifers.  Hardness  of  water 
from  all  aquifers  rarely  exceeds  50  mg/L.  (Lantz- 
PTT) 
W89-08759 


RESULTS  OF  HYDROLOGIC  TESTS  AND 
WATER-CHEMISTRY  ANALYSES,  WELLS  H- 
6A,  H-6B,  AND  H-6C,  AT  THE  PROPOSED 
WASTE  ISOLATION  PILOT  PLANT  SITE, 
SOUTHEASTERN  NEW  MEXICO, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
K.  F.  Dennehy. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  82-8,  January 
1982.  68p,  13  fig,  5  tab,  7  ref. 

Descriptors:  *Radioactive  waste  disposal,  *New 
Mexico,  *Path  of  pollutants,  'Groundwater  qual- 
ity, *Pollutant  identification,  'Waste  disposal, 
'Geohydrology,  Transmissivity,  Dissolved  solids, 
Sulfates,  Sodium,  Chlorides,  Radium. 

Hydrologic  testing  was  conducted  at  wells  H-6A, 
H-6B,  and  H-6C  in  the  northwestern  part  of  the 
proposed  Waste  Isolation  Pilot  Plant  site  in  south- 
eastern New  Mexico  to  define  hydraulic  properties 
of  three  water-bearing  zones.  The  zones  tested 
were  the  Magenta  and  Culebra  Dolomite  Members 
of  the  Rustler  Formation  and  the  Rustler  Forma- 
tion-Salado  Formation  contact.  The  Magenta  Do- 
lomite and  the  Rustler-Salado  contact  yield  water 
to  wells  at  rates  <  0.5  gal/min  as  determined  from 
shut-in  and  slug  tests.  A  transmissivity  value  for 
the  Culebra  Dolomite  Member  was  obtained  by 
conducting  conventional  pumping  and  recovery 
tests.  Well  H-6B  was  pumped  at  a  rate  of  approxi- 
mately 1 1  gal/min.  Throughout  the  testing  of  the 
Magenta  Dolomite  Member  and  the  Rustler- 
Salado  contact,  water  pressure  response  in  the  test 
zones  was  monitored  by  a  pressure  transducer 
system.  The  following  calculated  transmissivity  (sq 
ft/day)  and  storage  coefficient  values  were  derived 
for  the  test  zones:  H-6A,  Magenta  Dolomite 
Member  of  the  Rustler  Formation,  0.3  sq  ft/day 
and  0.00001;  H-6B,  Culebra  Dolomite  Member  of 
the  Rustler  Formation,  78  sq  ft/day  and  0;  H-6C 
Rustler  Formation-Salado  Formation  contact,  .003 
sq  ft/day  and  00.00001.  Water  samples  from  the 
Magenta  Dolomite  Member  of  the  Rustler  Forma- 
tion had  a  dissolved  solids  concentration  of  5,760 
mg/L.  The  major  chemical  constituents  of  water 
samples  from  this  zone  were  sulfate,  sodium,  and 
chloride.  Water  samples  from  the  Culebra  Dolo- 
mite Member  of  the  Rustler  Formation  had  a  dis- 
solved solids  concentration  of  52,600  mg/L,  and 
samples  from  the  Rustler  Formation-Salado  For- 
mation contact  had  316,000  mg/L;  chloride  and 
sodium  were  the  major  constituents  in  the  water 
samples.  Radium-266,  a  naturally  occurring  radio- 
active element,  was  present  in  samples  from  all 
three  zones.  (Author's  abstract) 
W89-08762 


GEOLOGY  OF  THE  '20-FOOT'  CLAY  AND 
GARDINERS  CLAY  IN  SOUTHERN  NASSAU 
AM)  SOUTHWESTERN  SUFFOLK  COUNTIES, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syossct,  NY  Water  Resources 
Div 

I    P  Doriski,  and  F.  Wildc-Katz. 
Available  from  Books  and  Open  File  Report  Sec- 
K3S,  liox  25425,  Denver,  CO  80225.  Water 


Resources  Investigations  Report  82-4056,  1983. 
17p,  1  fig,  2  tab,  8  pi,  14  ref.  EPA  Grant  C-36- 
10365-04. 

Descriptors:  'Geohydrology,  "Long  Island,  'Hy- 
drologic data  collections,  'New  York,  Maps, 
Groundwater  budget,  Geologic  formations,  Hy- 
drologic maps. 

Data  from  1978-79  drilling  was  compiled  with 
information  from  previous  reports  and  historical 
records  to  prepare  surface  contour  and  isopach 
maps  of  the  '20-foot'  clay  and  Gardiners  Clay  in 
southern  Nassau  and  southwestern  Suffolk  Coun- 
ties. These  units  are  major  confining  layers  in  the 
upper  part  of  the  groundwater  reservoir  along 
Long  Island's  south  shore.  Where  present,  they 
influence  the  groundwater  flow  patterns  locally. 
The  '20-foot'  clay,  previously  mapped  in  Nassau 
County  only,  was  found  in  test  borings  in  Suffolk 
County  also.  Its  surface  altitude  ranges  from  20  to 
40  ft  below  NGVD  (National  Geodetic  Vertical 
Datum  of  1929);  thickness  ranges  from  0  to  30  ft. 
The  surface  altitude  of  the  Gardiners  Clay  ranges 
from  40  to  120  ft  below  NGVD;  thickness  ranges 
from  0  to  90  ft.  Previously  known  discontinuities  in 
both  formations  are  more  accurately  delineated, 
and  several  new  discontinuities  have  been  inferred 
from  the  new  data.  The  Matawan  Group-Magothy 
Formation  undifferentiated  the  Monmouth  Group, 
and  the  Jameco  Gravel  directly  underlie  the  Gar- 
diners Clay.  Revised  surface  altitudes  of  these  for- 
mations are  depicted  on  maps  and  cross  sections  of 
the  south-shore  area.  (Author's  abstract) 
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HYDROLOGIC  MAPS  OF  THE  HIGH  PLAINS 
AQUIFER,  JANUARY  1981,  SOUTHWESTERN 
KANSAS, 

For  primary  bibliographic  entry  see  Field  7C. 
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EFFECTS  OF  LAND  USE  ON  GROUND- 
WATER QUALITY  IN  THE  EAST  EVER- 
GLADES, DADE  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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ESTIMATED  USE  OF  GROUND  WATER  FOR 
IRRIGATION  IN  WISCONSIN,  1984, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 

For   primary   bibliographic   entry   see   Field   6D. 
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WATER   LEVEL    AND   SATURATED   THICK- 
NESS MAPS  OF  THE  ALLUVIAL  AQUIFER  IN 
EASTERN  ARKANSAS,  1984, 
Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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POTENTIOMETRIC  MAP  OF  THE  MERIDI- 
AN-UPPER WILCOX  AQUIFER  IN  MISSISSIP- 
PI, FALL  1983, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 
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HYDRAULIC  PROPERTIES  OF  ROCK  UNITS 
AND  CHEMICAL  QUALITY  OF  WATER  FOR 
INEL-1--A  10,365-FOOT  DEEP  TEST  HOLE 
DRILLED  AT  THE  IDAHO  NATIONAL  ENGI- 
NEERING LABORATORY,  IDAHO, 
Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 
L.  J.  Mann. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4020,  February 
1986.  23p,  8  fig,  2  tab,  8  ref. 

Descriptors:  'Geohydrology,  'Groundwater 
movement,     'Water     chemistry,     'Groundwater, 


•Hydraulic  properties,  'Water  quality,  'Idaho, 
Chemical  properties,  Hydraulic  conductivity, 
Snake  River,  Water  temperature,  Dissolved  solids, 
Aquifers,  Sodium  bicarbonate. 

A  10,365-ft  deep  test  hole  drilled  at  the  INEL 
(Idaho  National  Engineering  Laboratory)  in  south- 
eastern Idaho  provided  hydraulic  information  for 
rock  units  underlying  the  Snake  River  Plain  aqui- 
fer. Four  aquifer  tests  showed  that  the  hydraulic 
conductivity  decreased  with  depth-from  an  aver- 
age of  0.03  ft/day  for  the  interval  from  1,511  to 
2,206  ft  below  land  surface  to  an  average  of  0.002 
ft/day  for  the  interval  from  4,210  to  10,365  ft.  In 
contrast  the  hydraulic  conductivity  of  the  Snake 
River  Plain  aquifer  ranges  from  1  to  100  ft/day. 
The  hydraulic  head  increased  with  depth;  the  head 
at  depth  was  about  1 15  ft  greater  than  that  for  the 
Snake  River  Plain  aquifer.  Water  temperature  in 
the  test  hole  increased  from  26  C  at  600  ft  below 
land  surface  to  146  C  at  9,985  ft.  The  gradient  was 
nearly  linear  and  averaged  about  1.3  C/100  ft  of 
depth.  Water  from  the  Snake  River  Plain  aquifer 
contained  381  mg/L  of  dissolved  solids  and  had  a 
calcium  bicarbonate  chemical  composition.  The 
dissolved  solids  concentration  in  underlying  rock 
units  ranged  from  350  to  1,020  mg/L  and  the  water 
had  a  sodium  bicarbonate  composition.  Hydrologic 
data  for  the  test  hole  suggest  that  the  effective  base 
of  the  Snake  River  Plain  aqu'fer  near  the  test  hole 
is  between  840  and  1,220  ft  below  land  surface. 
The  upward  vertical  movement  of  water  into  the 
Snake  River  Plain  aquifer  from  underlying  rock 
units  could  be  on  the  order  of  15,000  acre-ft/year 
at  INEL.  (Author's  abstract) 
W89-08775 


WATER  LEVELS  IN  MAJOR  ARTESIAN 
AQUIFERS  OF  THE  NEW  JERSEY  COASTAL 
PLAIN,  1983, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

J.  A.  Eckel,  and  R.  L.  Walker. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    86-4028,    1986. 
62p,  12  fig,  10  tab,  7  plates,  32  ref. 

Descriptors:  'Groundwater  level,  'Hydrologic 
maps,  'Coastal  aquifers,  'Confined  aquifers,  'New 
Jersey,  'Water  level,  Groundwater  depletion,  Po- 
tentiometric  level,  Hydrographs,  Maps. 

Water  levels  and  changes  in  water  levels  in  the 
major  aquifers  of  the  New  Jersey  Coastal  Plain  are 
documented.  Water  levels  in  1,071  wells  were 
measured  in  1983,  and  are  compared  with  827 
water  level  measurements  made  in  the  same  wells 
in  1978.  Increased  groundwater  withdrawals  from 
the  major  artesian  aquifers  that  underlie  the  New 
Jersey  Coastal  Plain  have  caused  large  cones  of 
depression  in  the  artesian  heads.  These  cones  are 
delineated  on  detailed  potentiometric  surface  maps 
based  on  water  level  data  collected  in  the  fall  of 
1983.  Hydrographs  from  observation  wells  show 
trends  of  water  levels  for  the  6-year  period  of  1978 
through  1983.  The  Potomac-Raritan-Magothy  aq- 
uifer system  is  divided  into  the  lower,  middle,  and 
upper  aquifers.  The  potentiometric  surfaces  in 
these  aquifers  form  large  cones  of  depression  cen- 
tered in  the  Camden  and  Middlesex-Monmouth 
County  areas.  Measured  water  levels  declined  as 
much  as  23  ft  in  these  areas  for  the  period  of  study. 
The  lowest  levels  are  96  ft  below  sea  level  in 
Camden  County  and  91  ft  below  sea  level  in  the 
Middlesex-Monmouth  County  area.  Deep  cones  of 
depression  in  coastal  Monmouth  and  Ocean  coun- 
ties in  both  the  Englishtown  aquifer  system  and 
Wenonah-Mount  Laurel  aquifer  are  similar  in  loca- 
tion and  shape.  This  is  because  of  an  effective 
hydraulic  connection  between  these  aquifers. 
Measured  water  levels  declined  as  much  as  29  ft  in 
the  Englishtown  aquifer  system  and  21  ft  in  the 
Wenonah-Mount  Laurel  aquifer  during  the  period 
of  study.  The  lowest  levels  are  249  ft  below  sea 
level  in  the  Englishtown  aquifer  system  and  196  ft 
below  sea  level  in  the  Wenonah-Mount  Laurel 
aquifer.  Water  levels  in  the  Piney  Point  aquifer  are 
as  low  as  75  ft  below  sea  level  at  Seaside  Park, 
Ocean  County  and  35  ft  below  sea  level  in  south- 
ern Cumberland  County.  Water  levels  in  Cumber- 
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land  County  are  affected  by  large  withdrawals  of 
groundwater  in  Kent  County,  Delaware.  Water 
levels  in  the  Atlantic  City  800  ft  sand  of  the 
Kirkwood  Formation  define  an  extensive  elongat- 
ed cone  of  depression.  Water  levels  are  as  low  as 
76  ft  below  sea  level  near  Margate  and  Ventnor, 
Atlantic  County.  Measured  water  levels  declined 
as  much  as  9  ft  in  the  coastal  region  between  Cape 
May  County  and  Ocean  County  for  the  period  of 
study.  (Author's  abstract) 
W89-08779 


POTENTIAL  FOR  UPDIP  MOVEMENT  OF  SA- 
LINEWATER  IN  THE  EDWARDS  AQUIFER, 
SAN  ANTONIO,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
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Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4032,  1986. 
21p,  6  fig,  2  tab,  5  ref. 

Descriptors:  'Texas,  'Confined  aquifers,  'Ed- 
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linity, Mathematical  models,  Simulation  analysis, 
Transmissivity,  Porosity,  Groundwater  level. 

The  salinity  front,  locally  known  as  the  'bad-water' 
line,  in  the  Edwards  aquifer  separates  the  freshwa- 
ter from  the  saline  water  and  occurs  where  the 
aquifer  is  confined.  The  concentration  of  dissolved 
solids  of  the  saline  water  at  the  salinity  front  is 
1,000  mg/L.  The  concentration  of  dissolved  solids 
in  water  within  the  freshwater  zone  of  the  aquifer 
usually  ranges  from  250  to  350  mg/L.  A  digital 
model  was  used  to  investigate  the  potential  move- 
ment of  the  salinity  front  by  simulating  the  trans- 
port of  saline  water  into  the  freshwater  zone  as  a 
result  of  pumping  from  the  freshwater  zone.  The 
model  simulations  indicate  that  a  large  range  in  the 
quantity  of  solute  transported  form  the  saline 
water  zone  into  the  freshwater  zone  is  possible. 
This  uncertainty  is  caused  by  the  range  of  esti- 
mates of  transmissivity,  the  magnitude  of  water 
level  decline,  and  porosity.  Simulated  transmissi- 
vity values  for  the  Edwards  aquifer  within  the 
saline  water  zone  ranged  from  134  to  3,340  sq  ft/ 
day  and  resulted  in  potential  lateral  shifts  of  the 
salinity  front  from  16  to  425  feet  updip  into  the 
freshwater  zone  at  the  end  of  the  10-yr  simulation. 
A  simulated  decline  in  water  levels  from  an  alti- 
tude of  660  to  582  ft  above  sea  level  resulted  in  a 
potential  lateral  shift  in  the  salinity  front  of  133  ft 
updip  into  the  freshwater  zone  at  the  end  of  the  10- 
yr  simulation.  Simulated  porosity  values  from  1% 
to  20%  resulted  in  lateral  shifts  of  the  salinity  front 
from  42  ft  to  854  ft  updip  into  the  freshwater  zone 
at  the  end  of  the  10-yr  simulation.  An  evaluation  of 
the  results  of  the  model  simulations  indicate  that 
contamination  created  by  the  movement  of  saline 
water  into  the  freshwater  zone  of  the  Edwards 
aquifer  will  be  limited  to  an  area  within  0.2  mile  of 
the  present  salinity  front  under  the  tested  condi- 
tions. (Author's  abstract) 
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Miner  County  is  a  rural  agricultural  area  of  572  sq 
mi  in  east-central  South  Dakota.  All  streams  in  the 
county  are  intermittent  and  usually  are  recharged 
only  from  spring  snowmelt  and  precipitation.  Most 
ponds  and  sloughs  may  go  dry  in  summer  and 
during  drought  conditions,  while  larger  lakes  and 
ponds  will  contain  water  year  round.  Three  major 
confined  glacial  aquifers  underlie  Miner  County. 
The  Floyd  aquifer,  buried  beneath  25-150  ft  of 
glacial  drift,  ranges  from  10-100  ft  in  thickness. 
Water  levels  in  the  Floyd  range  from  flowing  to  56 
ft  below  land  surface.  Properly  constructed  wells 
in  the  aquifer  may  produce  as  much  as  1,200  gal/ 
min.  The  Floyd  aquifer  offers  the  greatest  potential 
for  irrigation  or  other  large  yield  development. 
Predominant  chemical  constituents  in  water  from 
the  Floyd  aquifer  are  sodium,  calcium  and  sulfate; 
however,  there  is  a  wide  variation  in  the  chemical 
composition  of  the  water.  For  the  most  part  it  is 
suitable  for  irrigation.  The  Howard  aquifer,  is 
buried  beneath  80-350  ft  of  glacial  drift  and  ranges 
from  4-170  ft  in  thickness.  Water  levels  in  the 
Howard  aquifer  range  from  16-200  ft  below  land 
surface.  The  Ramona  aquifer  underlies  about  70  sq 
mi  and  is  buried  beneath  25-170  ft  of  glacial  drift 
and  ranges  from  4-32  ft  in  thickness.  Water  levels 
in  the  Ramona  range  from  10-105  ft  below  land 
surface.  Four  bedrock  aquifers  underlie  Miner 
County.  The  uppermost  aquifer  is  the  Niobrara 
Formation,  buried  by  60-600  ft  of  Pierre  Shale 
and/or  glacial  drift  with  a  thickness  ranging  from 
10-120  ft.  Water  levels  in  the  aquifer  range  from  6 
ft  above  land  surface  to  200  ft  below  land  surface. 
The  Codell  Sandstone  Member  of  the  Carlile  Shale 
which  underlies  the  Niobrara  Formation  is  at 
depths  ranging  from  120-720  ft  below  land  surface. 
It  ranges  from  10-120  ft  in  thickness.  Water  levels 
in  the  Codell  aquifer  range  from  flowing  at  land 
surface  to  235  ft  below  land  surface.  Water  from 
the  aquifer  generally  is  not  suitable  for  irrigation. 
The  Dakota  Formation  is  buried  by  400-1,000  ft  of 
bedrock  and  glacial  drift  and  is  separated  from  the 
Codell  aquifer  by  overlying  carbonate  rock  and 
shale.  The  Dakota  aquifer  ranges  from  10-400  ft  in 
thickness.  Water  levels  in  the  aquifer  range  from 
25  ft  above  land  surface  to  260  ft  below  land 
surface.  Water  from  the  aquifer  generally  is  not 
suitable  for  irrigation.  (Lantz-PTT) 
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Urban  development  over  the  Edwards  aquifer  in 
the  Austin,  Texas,  area  has  caused  concerns  about 
the  availability  and  quality  of  water  in  the  aquifer. 
The  study  area,  the  Edwards  aquifer  that  dis- 
charges to  Barton  Springs,  includes  parts  of  Travis 
and  Hays  Counties  and  extends  from  the  city  of 
Kyle  to  the  Colorado  River.  The  aquifer  is  a  karst 
system  composed  of  limestone  and  dolomite  of 
Cretaceous  age.  The  water  occurs  in  solution  chan- 
nels in  the  Edwards  and  Georgetown  Limestones. 
Yields  of  adjacent  wells  often  differ  by  as  much  as 
four  orders  of  magnitude.  Storage  within  the  aqui- 
fer is  about  306,000  acre-ft,  of  which  about  31,000 
acre-ft  is  within  the  'transient'  part  of  storage-the 
change  in  volume  occurring  between  high  flow 
and  the  lowest  known  flow  of  Barton  Springs.  The 
average  specific  yield  of  the  aquifer  is  0.017.  Three 
geologic  sections  are  presented  in  the  report,  as 


well  as  maps  showing  the  altitudes  of  the  base  and 
the  top  of  the  Edwards  aquifer.  Recharge  occurs 
predominantly  along  faults  and  fractures  crossing 
six  creeks  in  the  recharge  area,  which  covers  the 
western-most  90  sq  mi  of  the  aquifer.  Leakage 
probably  occurs  into  the  Edwards  aquifer  from  the 
underlying  upper  Trinity  aquifer.  Water  budget 
analyses  show  that  surface  recharge  and  ground- 
water discharge  (springflow  and  pumpage)  are  rea- 
sonably balanced,  suggesting  that  the  groundwater 
system  is  in  dynamic  equilibrium.  Based  on  65  yr 
of  measurements,  Barton  Springs  has  a  long-term 
mean  discharge  of  50  cu  ft/sec  and  a  minimum  and 
maximum  discharge  of  10  and  166  cu  ft/sec.  As  of 
1982,  the  estimated  total  groundwater  pumpage  of 
about  3,800  acre-ft/yr  represented  just  over  10% 
of  the  average  annual  discharge  of  36,000  acre-ft  to 
Barton  Springs.  Increased  pumpage  associated 
with  future  groundwater  development  could 
reduce  the  discharge  at  Barton  Springs  and  reduce 
groundwater  availability.  Water  quality  from 
Barton  Springs  and  the  wells  is  better  than  the 
creeks  providing  surface  recharge,  which  have 
fecal  bacteria  values  as  high  as  100,000  colonies/ 
100  ml.  Significant  densities  of  fecal  bacterial  have 
been  found  in  water  from  Barton  Springs.  (Au- 
thor's abstract) 
W89-08786 


GROUND-WATER    AVAILABILITY    IN    THE 
BLACK  RIVER  BASIN,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08790 


SURFICIAL  GEOLOGY  AND  GROUND- 
WATER AVAILABILITY  IN  THE  ALLEGHENY 
RIVER  BASIN  AND  PART  OF  THE  LAKE 
ERIE  BASIN,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08791 


POTENTIOMETRIC    MAP    OF    THE    COCK- 
FIELD  AQUIFER  IN  MISSISSIPPI,  FALL  1984, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08792 


DETECTION  OF  CONTAMINANT  PLUMES  IN 
GROUND  WATER  OF  LONG  ISLAND,  NEW 
YORK,  BY  ELECTROMAGNETIC  TERRAIN- 
CONDUCTIVITY  SURVEYS, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08794 


GROUND-WATER  LEVELS  IN  THREE 
BASALT  HYDROLOGIC  UNITS  UNDERLYING 
THE  COLUMBIA  PLATEAU  IN  WASHING- 
TON AND  OREGON,  SPRING  1984, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08795 


GROUND-WATER  AVAILABILITY  IN  THE 
GENESEE  RIVER  BASIN  IN  NEW  YORK  AND 
PENNSYLVANIA, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08797 


DETERMINATION  OF  GEOHYDROLOGIC 
FRAMEWORK  AND  EXTENT  OF  GROUND- 
WATER CONTAMINATION  USING  SURFACE 
GEOPHYSICAL  TECHNIQUES  AT  PICA- 
TINNY  ARSENAL,  NEW  JERSEY, 
Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08799 


39 


Field  2— WATER  CYCLE 


Group  2F — Groundwater 
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Various  conventional  geophysical  borehole  meas- 
urements were  made  in  conjunction  with  measure- 
ments using  a  recently  designed,  low-frequency, 
acoustic-waveform  probe  and  slow  velocity  flow- 
meter for  characterization  of  a  fractured  mafic 
intrusion  in  southern  Ontario,  Canada.  Conven- 
tional geophysical  measurements  included  temper- 
ature, caliper,  gamma,  acoustic,  single-point  resist- 
ance, and  acoustic  televiewer  logs.  Hole  stability 
problems  prevented  the  use  of  neutron  and 
gamma-gamma  logs,  because  these  logs  require 
that  a  radioactive  source  be  lowered  into  the  bore- 
hole. Measurements  were  made  in  three  boreholes 
as  much  as  850  m  deep  and  penetrating  a  few  tens 
of  meters  into  granitic  basement.  All  rocks  within 
the  mafic  intrusion  were  characterized  by  minimal 
gamma  radiation  and  acoustic  velocities  of  about 
6.9  km/sec.  The  uniformity  of  the  acoustic  veloci- 
ties and  the  character  of  acoustic-waveform  logs 
made  with  a  conventional  high-frequency  logging 
source  correlated  with  the  density  of  fractures 
evident  on  televiewer  logs.  Sample  intervals  of 
high-frequency  waveform  logs  were  transformed 
into  interpretations  of  effective  fracture  opening 
using  a  recent  model  for  acoustic  attenuation  in 
fractured  rocks.  The  new  low-frequency  sparker 
source  did  not  perform  as  expected  at  depths 
below  250  m  because  of  previously  unsuspected 
problems  with  source  firing  under  large  hydrostat- 
ic heads.  A  new  heat-pulse,  slow  velocity  flowme- 
ter was  used  to  delineate  in  detail  the  flow  regime 
indicated  in  a  general  way  by  temperature  logs. 
The  flowmeter  measurements  indicated  that  water 
was  entering  2  of  the  boreholes  at  numerous  frac- 
tures above  a  depth  of  200  m,  with  flow  in  at  least 
2  of  the  boreholes  exiting  through  large  isolated 
fractures  below  a  depth  of  400  m.  (Author's  ab- 
stract) 
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Westward  movement  of  groundwater  from  the 
Long  Meadow  area  of  Sequoia  National  Park, 
California,  to  the  General  Sherman  Tree  area  is 
prevented  by  an  eastward  hydraulic  gradient  and 
low  fracture  permeability  of  a  granodiorite  ridge 
separating  the  two  areas.  Clay  beds  present  in  the 
alluvium  in  the  Long  Meadow  area  would  hinder, 
but  not  preclude,  recharge  to  the  groundwater 
system  beneath  Long  Meadow  form  streams.  A 
dependable  groundwater  supply  of  about  50  gal/ 
min  (72,000  gal/day)  can  be  developed  from  the 
Long  Meadow  area.  The  withdrawal  of  this  quan- 
tity of  groundwater  from  the  Long  Meadow  area 
should  not  affect  ground  or  surface  water  in  the 
General  Sherman  Tree  area.  (Author's  abstract) 
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The  Long  Valley  caldera  is  a  potentially  active 
volcanic  area  on  the  eastern  side  of  the  Sierra 
Nevada  in  east-central  California.  Hydrologic  and 
geochemical  monitoring  of  surface  and  subsurface 
features  began  in  July  1982  to  determine  if  changes 
were  occurring  in  response  to  processes  causing 
earthquakes  and  crustal  deformation.  Differences 
since  1982  in  fluid  chemistry  of  springs  has  been 
minor  except  at  Casa  Diablo,  where  rapid  fluctua- 
tions in  chemistry  result  from  near  surface  boiling 
and  mixing.  Ratios  of  3-He/4-He  and  13-C/12-C  in 
hot  springs  and  fumaroles  are  consistent  with  a 
magnetic  source  for  some  of  the  carbon  and  helium 
discharged  in  thermal  areas,  and  observed  changes 
in  3-He/4-He  between  1978  and  1984  suggest 
changes  in  the  magmatic  component.  Significant 
fluctuations  in  hot  spring  discharge  recorded  at 
several  sites  since  1982  closely  followed  earth- 
quake activity.  Water  levels  in  wells  have  been 
used  as  strain  meters  to  detect  rock  deformation 
associated  with  magmatic  and  tectonic  activity  and 
to  construct  a  water  table  contour  map.  Coseismic 
water  level  fluctuations  of  as  much  as  0.6  ft  have 
been  observed  but  no  clear  evidence  of  deforma- 
tion caused  by  magmatic  intrusions  can  be  seen  in 
the  well  records  through  1984.  Temperature  pro- 
files in  wells,  which  can  be  used  to  delineate  re- 
gionally continuous  zones  of  lateral  flow  of  hot 
water  across  parts  of  the  caldera,  have  remained 
constant  at  all  but  two  sites.  (Author's  abstract) 
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In  a  23  sq  mi  study  area,  the  Beaver-Pasquiset 
groundwater  reservoir  within  the  Pawcatuck 
River  basin  in  southern  Rhode  Island,  stratified 
drift  is  the  only  principal  geologic  unit  capable  of 
producing  yields  >  350  gal/min.  Transmissivity  of 
the  aquifer  ranges  from  7,200  to  24,300  sq  ft/day. 
Water  table  conditions  prevail  in  the  aquifer, 
which  is  in  good  hydraulic  connection  with  peren- 
nial streams  and  ponds.  A  digital  model  of  two- 
dimensional  groundwater  flow  was  used  to  simu- 
late the  interaction  between  surface  water  and 
groundwater,  and  to  evaluate  the  impact  of  alter- 
native schemes  of  groundwater  development  on 
groundwater  levels,  pond  levels,  and  streamflow  in 
the  Beaver-Pasquiset  groundwater  reservoir.  Tran- 
sient simulations  of  theoretical  pumpage  were 
made  for  a  drought  period  (1963-66)  and  a  wet 
period  (1976-78).  The  areas  most  favorable  for 
development  of  high-capacity  wells  (350  gal/min 
or  more)  are  along  the  Beaver  River  and  near 
Pasquiset  Pond.  The  water  is  soft  and  generally 
contains  <  100  mg/L  dissolved  solids.  Locally, 
groundwater  contains  elevated  concentrations  of 
iron  and  manganese  (7.5  and  3.7  mg/L,  respective- 
ly), southeast  of  Pasquiset  Pond,  and  will  require 
treatment  if  used  for  public  supply.  The  ground- 
water reservoir  was  simulated  with  a  two-dimen- 
sional finite-difference  model  using  a  block-cen- 
tered grid  consisting  of  33  rows  and  75  columns. 
Differences  between  measured  and  simulated 
water  table  altitudes  for  the  final  steady  state  run 
for  21  selected  observation  wells  averaged  +0.07 
ft.  Combined  pumping  rates  for  simulation  of 
groundwater  development  alternatives  at  eight 
sites  ranged  from  3.25  to  7.00  Mgal/d.  Pumping 
rates  for  individual  wells  ranged  from  0.25  to  1.50 
Mgal/d.  Transient  simulations  suggest  that  the 
Beaver-Pasquiset  groundwater  reservoir  is  capable 
of  sustaining  a  pumping  rate  of  4.25  Mgal/d  during 
years  of  average  groundwater  recharge  with  mini- 
mal impact  on  groundwater  levels,  pond  levels, 
and  streamflow.  During  extreme  drought  periods 
(1965  and  1966)  it  would  be  necessary  to  reduce 
pumpage  below  3.25  Mgal/d  to  maintain  flow  in 
both  the  Beaver  River  and  Pasquiset  Brook.  (Au- 
thor's abstract) 
W89-08812 


GROUND-WATER  LEVELS  IN  THE  LOWER 
PALEOZOIC  CARBONATE  ROCKS  OF  WEST- 
ERN CHESTER  VALLEY,  CHESTER  COUNTY, 
PENNSYLVANIA,  NOVEMBER  1984, 

For  primary  bibliographic  entry  see  Field  7C. 
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WATER-QUALITY  MAPS  FOR  SELECTED 
UPPER  CRETACEOUS  WATER-BEARING 
ZONES  IN  THE  SOUTHEASTERN  COASTAL 
PLAIN, 

For  primary  bibliographic  entry  see  Field  7C. 
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EVALUATION  OF  SURFACE  GEOPHYSICAL 
METHODS  FOR  COLLECTION  OF  HYDRO- 
GEOLOGIC  DATA  IN  THE  NEBRASKA  SAND 
HILLS  REGION, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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LAND  SUBSIDENCE  IN  THE  SAN  JOAQUIN 
VALLEY,  CALIFORNIA,  AS  OF  1983, 

For   primary   bibliographic   entry   see   Field   6G. 
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GEOHYDROLOGY  OF  THE  HIGH  PLAINS 
AQUIFER,  WESTERN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  E.  Stullken,  K.  R.  Watts,  and  R.  J.  Lindgren. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4198,    1985. 
86p,  13  fig,  9  tab,  1  plate,  120  ref. 

Descriptors:  *Aquifer  characteristics,  'Geohydro- 
logy,  *High  Plains  Aquifer,  'Kansas,  'Groundwat- 
er movement,  'Hydrologic  maps,  'Aquifer  sys- 
tems, Hydraulic  conductivity,  Groundwater  re- 
charge, Hydrologic  models,  Groundwater  quality, 
Groundwater  budget,  Groundwater  drainage,  Irri- 
gation, Dissolved  solids. 

The  High  Plains  aquifer  underlies  174,050  sq  mi  of 
eight  states  (Colorado,  Kansas,  Nebraska,  New 
Mexico,  Oklahoma,  South  Dakota,  Texas,  and  Wy- 
oming) and  contains  approximately  3.3  billion  acre- 
ft  of  water  in  storage.  Saturated  thicknesses  within 
the  aquifer  are  as  great  as  600  ft  near  the  southern 
border  of  southwest  Kansas.  The  aquifer  is  replen- 
ished primarily  by  infiltration  from  precipitation. 
Average  precipitation  at  the  Garden  City  Experi- 
ment Station  is  18.93  in/yr.  Groundwater  flow  is 
generally  from  west  to  east  under  unconfined  con- 
ditions. Hydraulic  connection  with  subcropping 
consolidated  aquifers  allows  ground  water  to  flow 
vertically  in  minor  quantities.  The  aquifer  is  deplet- 
ed primarily  by  irrigation.  Hydraulic  conductivity 
estimates  from  1,612  lithologic  logs  had  an  average 
value  of  75  ft/day,  with  a  standard  deviation  of  35 
ft/day.  Specific  yields  estimated  from  the  same 
lithologic  logs  had  a  mean  of  0.17  and  a  standard 
deviation  of  0.047.  Water  from  the  High  Plains 
aquifer  in  Kansas  generally  is  suitable  for  human 
and  animal  consumption  and  irrigation  of  crops. 
Typically,  it  is  a  calcium  bicarbonate  type  water, 
with  concentrations  of  total  dissolved  solids  rang- 
ing from  250  to  500  mg/L.  The  quality  of  water  in 
the  aquifer  deteriorates  toward  the  east  due  to 
mixing  with  recharge  water  containing  dissolved 
minerals  leached  from  the  overlying  soil  and  un- 
saturated zones  and  mineralized  water  from  adja- 
cent bedrock  units.  The  simulated  water  budget  for 
the  steady  state  model  of  predevelopment  (pre- 
1950)  conditions  in  the  High  Plains  aquifer  in 
northwest  Kansas  showed  that  annual  recharge  to 
the  aquifer  from  infiltration  of  precipitation  was 
87,000  acre-ft/yr  and  from  boundary  inflow, 
21,000  acre-ft/yr.  Annual  discharge  from  the  aqui- 
fer was  108,000  acre-ft/yr,  including  81,000  acre- 
ft/yr  from  leakage  to  streams,  23,000  acre-ft  from 
outflow  at  the  boundaries  of  the  aquifer,  and  4,000 
acre-ft  from  municipal  and  industrial  pumpage. 
(Lantz-PTT) 
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EVALUATION  OF  THE  BEDROCK  AQUIFER 
SYSTEM  IN  NORTHEASTERN  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
P.  J.  Emmons. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4199,  1987. 
48p,  28  fig,  4  tab,  30  ref. 

Descriptors:  'Aquifer  systems,  'Aquifer  character- 
istics, 'Bedrock,  'Wisconsin,  'Geohydrology, 
Groundwater  movement,  Transmissivity,  Hydrau- 
lic conductivity,  Hydrologic  models.  Model  stud- 
ies. 


Groundwater  is  a  major  source  of  water  in  north- 
eastern Wisconsin.  This  report  evaluates  the  bed- 
rock aquifer  system  in  northeastern  Wisconsin  and 
describes  how  the  flow  regimes  in  the  system  have 
been  altered  due  to  groundwater  withdrawals.  A 
three-dimensional  finite-difference  groundwater 
flow  model  was  used  to  aid  in  evaluation  of  the 
regional  flow  system.  In  order  to  simplify  the 
study  of  the  aquifer  system,  the  geologic  units 
were  grouped  into  eight  geohydrologic  units  con- 
sisting of  fur  aquifers  and  four  confining  beds.  The 
aquifers  are  the  more  permeable  sand  and  gravel 
layers  in  the  surficial  deposits  (aquifer  4),  Devoni- 
an dolomite-Silurian  dolomite  (aquifer  3),  St.  Peter 
Sandstone-Prairie  du  Chien  Group-Jordan  Sand- 
stone Member  of  the  Trempealeau  Formation  (aq- 
uifer 2),  and  the  Galesville  Sandstone-Eau  Claire 
Sandstone-Mount  Simon  Sandstone  (aquifer  1). 
The  confining  beds  are  the  less  permeable  silts  and 
clays  in  the  surficial  deposits  (confining  bed  4), 
Maquoketa  Shale-Galena  Dolomite-Decorah 
Shale-Platteville  Formation  (confining  bed  3),  St. 
Lawrence  Member  of  the  Trempealeau  Formation- 
Franconia  Sandstone  (confining  bed  1).  The  fol- 
lowing aquifer  and  confining-bed  characteristics 
were  determined  to  represent  the  aquifer  system  of 
northeastern  Wisconsin  and  were  used  in  the  de- 
velopment of  the  model.  Aquifer  4  acts  as  an  upper 
boundary  of  the  bedrock  aquifer  system.  The  hy- 
draulic conductivity  of  aquifer  3  was  7.9  ft/day 
and  the  storage  coefficient  was  estimated  to  be 
0.01.  Transmissivity  input  values  to  the  model  for 
aquifer  2  are  based  on  hydraulic  conductivities 
ranging  from  3  to  8  ft/day.  The  storage  coefficient 
for  aquifer  2  was  0.0002.  The  transmissivity  input 
values  to  the  model  for  aquifer  1  are  based  on 
hydraulic  conductivities  ranging  from  2.5  to  8  ft/ 
day  and  the  storage  coefficient  was  0.0002.  A 
vertical  hydraulic  conductivity  of  0.007  ft/day  was 
assigned  to  represent  confining  bed  4.  The  vertical 
hydraulic  conductivity  of  confining  bed  3  was 
assigned  values  of  0.0001  to  0.000004  ft/day.  A 
value  of  0.0001  ft/day  was  used  as  the  vertical 
hydraulic  conductivity  for  confining  bed  2.  Con- 
fining bed  1  is  a  lower  boundary  of  the  system  and 
was  not  modeled.  Model  simulations  indicate  that, 
by  1914,  groundwater  withdrawals  from  the  aqui- 
fer system  had  already  impacted  the  study  area. 
(Author's  abstract) 
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SIMULATION  OF  THE  EFFECTS  OF  MAN- 
AGEMENT ALTERNATIVES  ON  THE 
STREAM-AQUIFER  SYSTEM,  SOUTH  FORK 
SOLOMON  RIVER  VALLEY  BETWEEN  WEB- 
STER RESERVOIR  AND  WACONDA  LAKE, 
NORTH-CENTRAL  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary   bibliographic   entry   see   Field   6G. 
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SIMULATION  ANALYSIS  OF  WATER-LEVEL 
CHANGES  IN  THE  NAVAJO  SANDSTONE 
DUE  TO  CHANGES  IN  THE  ALTITUDE  OF 
LAKE  POWELL  NEAR  VVAHWEAP  BAY, 
UTAH  AND  ARIZONA, 

Geological   Survey,   Salt  Lake  City,   UT.  Water 
Resources  Div. 
B.  E.  Thomas. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4207,  1986. 
45p,  15  fig,  Stab,  20  ref. 

Descriptors:  'Surface-groundwater  relations, 
'Model  studies,  'Simulation  analysis,  'Groundwat- 
er level,  'Environmental  effects,  'Water  resources 
development,  'Lake  Powell,  'Utah,  'Arizona, 
Wahweap  Bay,  Groundwater  recharge,  Hydraulic 
conductivity,  Water  level,  Flow  profiles,  Ground- 
water movement,  Groundwater  storage,  Equilibri- 
um, Reservoirs. 

A  two-dimensional,  finite  difference,  digital  com- 
puter model  was  used  to  simulate  various  concepts 
of  groundwater  flow  near  Wahweap  Bay,  Lake 
Powell.  The  filling  of  Lake  Powell  started  in 
March  1963;  and  by  1983  the  lake  had  risen  almost 
550  ft.  This  resulted  in  a  maximum  observed  water 
level  rise  of  395  ft  in  a  well  in  the  Navajo  Sand- 


stone 1  mi  from  the  lake.  A  steady-state  model  was 
prepared  with  subsurface  recharge  rates  of  5,720 
acre-ft/yr,  10,440  acre-ft/yr,  and  14,820  acre-ft/yr, 
resulting  in  a  range  of  hydraulic  conductivity  of 
0.25  to  3.38  ft/da.  Comparing  measured  and  simu- 
lated water  level  changes  resulted  in  a  range  of 
specific  yield  of  0.02  to  0.15.  Using  larger  values 
for  hydraulic  conductivity  in  the  model  area  corre- 
sponding to  the  axis  of  the  Wahweap  syncline  and 
the  Echo  monocline  was  instrumental  in  attaining  a 
reasonable  match  for  the  water  level  distribution. 
This  supports  previous  concepts  that  areas  where 
rocks  are  structurally  deformed  more  readily  trans- 
mit groundwater  because  of  the  higher  degree  of 
fracturing.  Using  the  most  likely  simulation  of  the 
flow  system,  groundwater  storage  in  the  Navajo 
increased  by  about  25,000  acre  ft/mi  of  shoreline 
form  1963-83,  but  the  flow  system  will  require 
about  400  yr  to  reach  a  state  of  equilibrium.  (Au- 
thor's abstract) 
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ESTIMATION  OF  NATURAL  GROUNDWAT- 
ER RECHARGE. 

D.  Reidel  Publishing  Company,  Boston.  NATO 
ASI  Series.  Series  C:  Mathematical  and  Physical 
Sciences  Vol.  222.  1988.  510p.  Edited  by  I.  Sim- 
mers. 

Descriptors:  'Groundwater  recharge,  'Aquifers, 
'Groundwater  movement,  'Recharge,  'Model 
studies,  Remote  sensing,  Groundwater  manage- 
ment, Sand  aquifers,  Karst,  Case  studies. 

This  book  contains  the  proceedings  of  a  NATO 
Advanced  Research  Workshop  held  within  the 
program  of  activities  of  the  NATO  Special  Pro- 
gram on  Global  Transport  Mechanisms  in  the  Geo- 
Sciences  running  from  1983  to  1988  as  part  of  the 
activities  of  the  NATO  Science  Committee.  The 
workshop  was  held  to  critically  address  such  spe- 
cific topics  as  recharge  determination  methodolo- 
gy, estimation  with  inadequate  data  and  regional- 
ization  of  point  observations.  The  scientific  pro- 
grams of  the  workshop  were  divided  into  sessions 
on  recharge  concepts,  physical/chemical  recharge 
estimation  techniques,  numerical  modelling  re- 
charge estimation  techniques,  applications  and  case 
studies,  and  a  comparative  analysis  with  humid 
zone  recharge.  In  the  opening  session,  answers 
were  sought  to  questions  relating  to  the  mecha- 
nisms of  groundwater  recharge,  the  limiting  condi- 
tions (climatic,  physiographic,  data  availability)  of 
basic  recharge  estimation,  remote  sensing  of 
groundwater  recharge,  and  deficiencies  in  informa- 
tion between  recharge  theory  and  application.  (See 
W89-08831  thru  W89-08862)  (Geiger-PTT) 
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GROUNDWATER  RECHARGE  CONCEPTS, 

Stavebni  geologie  n.p.,  Gorkeho  nam.  7,   113  09 

Prague  1,  Czechoslovakia. 

J.  Balek. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

D.  Reidel  Publishing  Company,  Boston.  1988.  p  3- 

9,  16  ref. 

Descriptors:  'Recharge,  'Groundwater  recharge, 
'Groundwater  movement,  'Infiltration,  Saturated 
zone,  Unsaturated  zone,  Permeability  coefficient, 
Arid-zone  hydrology,  Groundwater  management, 
Spatial  distribution,  Seasonal  variation. 

Groundwater  recharge  is  usually  considered  a 
process  of  water  movement  downward  through 
the  saturated  zone  under  the  forces  of  gravity  or  in 
a  direction  determined  by  the  hydraulic  conditions. 
Natural  recharge  of  groundwater  may  occur  by 
precipitation,  by  rivers  and  canals  and  by  lakes. 
Four  types  of  groundwater  recharge  (short-term 
recharge,  seasonal  recharge,  perennial  recharge 
and  historical  recharge)  are  discussed.  Short-term 
recharge  occurs  occasionally  after  a  heavy  rainfall, 
mainly  in  regions  without  marked  wet  and  dry 
seasons.  Seasonal  recharge  occurs  regularly,  e.g.  at 
the  beginning  or  the  snowmelt  period  in  temperate 
regions  or  during  the  wet  period  in  wet  and  dry 
regions.  A  continuous  perennial  recharge  may 
occur  in  parts  of  the  humid  tropics  where  there 
exists  nearly  permanent  downward  flow  of  water. 
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Group  2F — Groundwater 

Historical  recharge  occurred  a  long  time  ago  and 
contributed  to  the  formation  of  the  present  ground- 
water resources.  Soil  and  aquifer  properties  includ- 
ing recharge  processes  vary  from  place  to  place 
both  laterally  and  vertically.  Factors  affecting  re- 
charge include  slope  of  the  surface  and  slope  of  the 
boundary  between  soil  layers,  vertical  spatial  vari- 
ability of  the  profile,  permeability  coefficient,  ca- 
pillarity, and  soil  and  rock  characteristics.  In  arid 
and  semi-arid  regions,  recharge  through  streams  is 
more  frequent.  More  experiments  should  be  per- 
formed under  ecological  conditions  of  aridity  to 
replace  theories  developed  under  temperate  cli- 
mate conditions.  (See  also  W89-08830)  (Geiger- 
PTT) 
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UNEXPECTED  FACTOR  AFFECTING  RE- 
CHARGE FROM  EPHEMERAL  RIVER  FLOWS 
IN  SWA/NAMBIA, 

Department  of  Water  Affairs,  Windhoek  (Na- 
mibia). 

S.  Crerar,  R.  G.  Fry,  P.  M.  Slater,  G.  van 
Langenhove,  and  D.  Wheeler. 
IN:  Estimation  of  Natural  Groundwater  Recharge. 
D.  Reidel  Publishing  Company,  Boston.   1988.  p 
11-28,  12  fig,  4  tab,  2  ref. 

Descriptors:  'Recharge,  'Groundwater  recharge, 
•Ephemeral  streams,  'Groundwater  movement, 
♦Mathematical  models,  Flood  flow,  Alluvium, 
Semiarid  lands,  Silt,  Flow  velocity,  Unsaturated 


The  processes  controlling  recharge  to  alluvial 
groundwater  have  presented  complex  and  even 
intractable  hurdles  to  accurate  estimates  of  this 
parameter.  Casual  observations  in  ephemeral  rivers 
in  SWA/Nambia  have  indicated  that  variable  re- 
charge quantities  result  from  similar  flood  events. 
For  this  reason  the  Department  of  Water  Affairs 
initiated  a  research  project  to  identify  and  investi- 
gate relevant  parameters.  Three  natural  channel 
sections  were  identified  for  instrumentation,  a  sim- 
ulated channel  was  constructed  under  laboratory 
conditions,  and  the  basis  of  a  mathematical  model 
laid  down.  Preliminary  results  are  reported  for  the 
first  fully  instrumented  natural  river  channel  for 
which  two  seasons  of  flood  flow  and  resultant 
recharge  data  are  available.  These  results  are  com- 
pared with  laboratory  trials  for  a  range  of  flow 
regimes.  While  this  work  is  at  an  early  stage  it  has 
already  become  clear  that  silt  carried  by  flood 
waters  can  effectively  seal  the  alluvial  surface  even 
during  the  flood  event  at  unexpectedly  high  flow 
velocities.  Thus  the  other  processes  controlling 
recharge  in  the  unsaturated  zone  may  become  rela- 
tively unimportant  for  much  of  the  duration  of  any 
given  flood  event.  (See  also  W89-08830)  (Author's 
abstract) 
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CONTINUITY  OF  AQUIFER  SYSTEMS  ON 
THE  CRYSTALLINE  BASEMENT  OF  BUR- 
KINA FASO, 

Iwaco  B.V.,  Rotterdam  (Netherlands). 

J.  J.  van  der  Sommen,  and  W.  Geirnaert. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

D.  Reidel  Publishing  Company,  Boston.   1988.  p 

29-45,  10  fig,  2  tab,  14  ref. 

Descriptors:  'Geohydrology,  'Aquifer  systems, 
•Africa,  'Geologic  fissures,  'Groundwater  re- 
charge, Groundwater  movement,  Regional  analy- 
sis, Niger,  Ghana,  Groundwater  level,  Geologic 
fractures,  Water  supply  development,  Bedrock. 

Two  types  of  aquifer  are  present  on  the  West 
African  Shield:  those  in  the  hardrock,  connected 
with  fault  and  fissure  systems,  and  the  weathered 
mantle  aquifer.  This  hydraulically  connected  aqui- 
fer system  is  generally  regarded  as  highly  discon- 
tinuous with  individual  compartments  in  which 
isolated  groundwater  circulation  occurs.  Extensive 
drilling  for  rural  and  urban  water  supply  in  Bur- 
kina Fa.so,  Niger  and  Ghana  has,  however,  brought 
evidence  for  the  presence  of  a  continuous  piezome- 
tric  surface  over  large  areas.  Hydrochemical  and 
isotope  data  and  the  cyclic  fluctuation  of  ground- 
water levels  provide  evidence  for  a  regional  re- 
charge-discharge  system.  'I  he  importance  of  this 


regional  system  increases  from  north  to  south  in 
tandem  with  higher  precipitation.  The  hypothesis 
of  a  substantial  lateral  flow  in  the  fault  and  fissure 
system  was  applied  in  the  study  for  the  location  of 
new  well  fields  for  the  capital  of  Burkina  Faso, 
Ouagadougou.  The  study  for  the  future  water 
supply  of  Ouagadougou  suggests  that  lor  high 
yield  urban  water  supply  wells,  both  components 
of  the  aquifer  system  should  be  well  developed, 
i.e.,  a  thick  saturated  weathered  mantle  and  frac- 
tured bedrock  with  good  lateral  continuity.  (See 
also  W89-08830)  (Author's  abstract) 
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REVIEW  OF  SOME  OF  THE  PHYSICAL, 
CHEMICAL  AND  ISOTOPIC  TECHNIQUES 
AVAILABLE  FOR  ESTIMATING  GROUND- 
WATER RECHARGE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

Soils. 

G.  B.  Allison. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

D.  Reidel  Publishing  Company,  Boston.   1988.  p 

49-72,  5  fig,  76  ref. 

Descriptors:  'Recharge,  'Groundwater  recharge, 
'Isotopic  tracers,  'Percolation,  'Chlorides, 
Groundwater  movement,  Infiltration,  Tritium,  Ra- 
dioactive tracers. 

Some  physical,  chemical,  and  isotopic  techniques 
available  for  estimating  groundwater  recharge  to 
unconfined  aquifers  in  areas  of  relatively  low  rain- 
fall (<700  mm/a)  are  reviewed.  It  is  likely  that, 
the  greater  the  aridity,  the  smaller  and  more  vari- 
able the  recharge  flux  will  become.  Chemical  and 
isotopic  methods  are  likely  to  be  more  successful 
than  the  physical  methods  which  rely  on  a  direct 
measurement  of  a  water  flux.  The  diffusivity  of 
tracers  is  much  less  variable  with  change  in  water 
content  or  soil  type  than  the  diffusivity  of  soil 
water.  Tracer  behavior  represents  a  much  more 
robust  indicator  of  water  movement  in  a  porous 
medium  than  does  the  solution  of  the  equations  of 
water  flow,  especially  in  the  unsaturated  zone.  In 
estimating  recharge,  tritium  relies  on  estimation  of 
the  amount  of  the  tracer  beneath  the  soil  surface, 
thus  the  precision  of  the  estimate  of  recharge  will 
increase  with  recharge  rate.  For  chloride  tracers, 
the  concentration  of  which  is  inversely  proportion- 
al to  recharge  rate,  the  precision  of  the  estimate 
will  increase  with  decrease  in  recharge  rate.  Lack 
of  chloride  data  in  precipitation  can  be  a  severe 
limitation  to  its  usefulness  as  a  tracer  in  recharge 
estimations.  New  low-background  counters  for 
tritium  have  ensured  the  usefulness  of  this  radioiso- 
tope for  recharge  studies.  The  estimation  of  re- 
charge rate  from  investigation  of  profiles  of  tracer 
concentration  (e.g.  chloride)  under  some  condi- 
tions, relies  critically  on  a  knowledge  of  the  tracer 
diffusivity  and  hence  on  tortuosity.  Estimation  of 
tortuosity  remains  a  critical  problem  as  does  the 
prediction  of  recharge  variability.  Over  some  large 
areas  groundwater  recharge  appears  to  show  little 
lateral  variability,  while  in  other,  apparently  simi- 
lar areas  it  can  range  over  at  least  an  order  of 
magnitude.  Rapid  and  non-destructive  techniques 
such  as  electromagnetic  methods  may  offer  some 
help  in  overcoming  these  problems  in  recharge 
estimation.  (See  also  W89-08830)  (Geiger-PTT) 
W89-08834 
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IN:  Estimation  of  Natural  Groundwater  Recharge. 
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Descriptors:  'Recharge,  'Hydrologic  budget, 
'Heat  budget,  'Semiarid  lands,  'Satellite  technolo- 
gy, 'Soil  water,  'Groundwater  recharge,  'Remote 
sensing,  Infrared  imagery,  Biomass,  Evapotranspir- 
ation,  Models,  Energy. 

Water  balance  in  semi-arid  regions  may  be  moni- 
tored using  different  types  of  remotely  sensed  in- 


formation from  satellites.  Such  an  approach  fo- 
cusses  on  monitoring  the  soil  moisture  status  and 
evapotranspiration  over  time  from  the  combination 
of  thermal  infrared,  visible  and  near  infrared  and 
passive  microwave  remote  sensing.  Application  of 
such  an  approach  may  give  a  better  insight  into  the 
spatial  and  temporal  variability  of  soil  moisture 
content  and  evapotranspiration,  and  may  contrib- 
ute to  a  better  understanding  of  large  scale  re- 
charge phenomena  in  semi-arid  regions.  Actual 
recharge  depends  on  subsurface  hydrogeological 
conditions  for  percolation  to  underlying  aquifers, 
and  may  vary  between  localized  concentrated  per- 
colation on  the  one  hand  and  more  regional  diffuse 
percolation  on  the  other.  Thus  a  subsurface  scaling 
problem  comes  to  the  foreground  which  is  beyond 
the  remote  sensing  approach  described  which  fo- 
cusses  on  the  average  surface  conditions  at  pixel 
scale,  as  a  possible  boundary  condition  for  re- 
charge. The  surface  energy  balance  may  be  mod- 
elled using  thermal  infrared  surface  temperature 
observations  and  large  scale  near  surface  meteoro- 
logical information,  which  allows  the  evapotran- 
spiration rate  to  be  estimated  and  the  soil  moisture 
status  to  be  inferred  together  with  stress  conditions 
of  the  vegetation.  This  requires  a  remotely  sensed 
estimate  of  the  vegetation  cover  and  biomass 
which  may  be  derived  from  visible  and  NIR  signa- 
tures. Separately,  the  soil  moisture  status  of  the  top 
soil  may  be  derived  from  passive  microwave  signa- 
tures. The  aspects  of  an  energy  and  mass  balance 
model  to  be  used  in  the  data  analysis  for  scarcely 
vegetated  areas  such  as  in  semi-arid  regions  are 
described.  (See  also  W89-08830)  (Author's  ab- 
stract) 
W89-08836 


PROPOSED  STUDY  OF  RECHARGE  PROC- 
ESSES IN  FRACTURE  AQUIFERS  OF  SEMI- 
ARID  BOTSWANA, 

Botswana  Univ.,  Gaborone.  Faculty  of  Science. 
A.  Gieske,  and  E.  Selaolo. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 
D.  Reidel  Publishing  Company,  Boston.  1988.  p 
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Descriptors:  'Groundwater  recharge,  'Botswana, 
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water,  Vegetation,  Evapotranspiration,  Unsaturat- 
ed zone,  Soil  moisture  retention,  Rainfall,  Semiarid 
lands. 

Determination  of  groundwater  recharge  in  semi- 
arid  regions  by  the  classical  water  balance  ap- 
proach is  of  limited  practical  value,  because  in 
general  the  evapotranspiration  and  the  groundwat- 
er discharge  component  are  not  directly  measura- 
ble. Moreover,  the  storage  of  moisture  in  the  un- 
saturated zone  and  the  rates  of  infiltration  along 
the  various  possible  routes  to  the  aquifer  form 
important  and  uncertain  factors.  A  thorough  and 
long  term  study  linked  with  plans  to  extend  and 
upgrade  the  existing  groundwater  monitoring  net- 
work of  important  aquifers  in  eastern  Botswana  is 
proposed.  The  study  will  encompass  not  only 
moisture  transport,  but  also  dynamic  aspects  of 
groundwater  replenishment.  Classification  of  rain- 
fall events  will  be  combined  with  soil  physical 
measurements,  isotope  analyses  of  chloride  concen- 
trations to  determine  recharge,  and  studies  of 
solute  transport  in  the  unsaturated  zone.  (See  also 
W89-08830)  (Author's  abstract) 
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Descriptors:  'Groundwater  recharge,  'Infiltration, 
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analysis,  Evapotranspiration,  Monitoring,  Rainfall, 
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Runoff,  Soil  temperature,  Soil  water.  Flood  hydro- 
graphs.  Water  table. 

The  infiltration-recharge  phenomena  was  investi- 
gated in  a  representative  alluvial  wadi  system  to 
determine  the  factors  influencing  it  and  to  formu- 
late a  groundwater  recharge  model.  A  three  kilo- 
meter experimental  reach  in  one  of  the  representa- 
tive basins  of  the  southwestern  part  of  Saudi 
Arabia  was  instrumented  with  a  data  acquisition 
system  to  continuously  monitor  hydrological  vari- 
ables on  rainfall,  runoff,  groundwater  fluctuations, 
evapotranspiration,  and  soil  temperature  and  mois- 
ture variation.  Analysis  of  data  revealed  different 
recharge  responses  at  each  well  due  to  soil  hetero- 
geneity and  moisture  variation.  The  developed  re- 
gression models  show  that  the  maximum  flood 
hydrograph  depth  is  the  most  important  factor 
affecting  recharge.  Also,  factors  such  as  rainfall 
depth  and  depth  to  water  table  affected  the  re- 
charge rate.  (See  also  W89-08830)  (Author's  ab- 
stract) 
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British  Geological  Survey,  Edinburgh  (Scotland). 

Hydrogeology  Research  Group. 
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D.  Reidel  Publishing  Company,  Boston.   1988.  p 
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Descriptors:  "Recharge,  *Tracers,  *Groundwater 
recharge,  "Solute  transport,  *Semiarid  lands, 
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Groundwater  movement,  Cyprus,  Unsaturated 
zone. 

Conventional  methods  for  recharge  estimation 
have  limitations  when  applied  to  arid  and  semi-arid 
regions;  the  use  of  tritium  profiles  is  also  not 
always  applicable.  Unsaturated  zone  solute  pro- 
files, using  a  reference  solute  such  as  chloride, 
offer  an  alternative  technique.  Sampling  may  be 
undertaken  by  percussion  drilling,  augering  or 
from  dug  wells;  the  methods  developed  are  de- 
scribed and  examples  discussed.  Recharge  esti- 
mates using  chloride  profiles  from  Cyprus  (420  mm 
mean  annual  rainfall)  are  in  good  agreement  with 
results  estimated  from  tritium  profiles  and  indicate 
a  mean  annual  recharge  of  around  50  mm/year.  In 
Central  Sudan  (180  mm  mean  annual  rainfall), 
good  agreement  was  found  between  adjacent  un- 
saturated zone  chloride  profiles  and  these  indicated 
a  net  annual  direct  recharge  via  interfluve  areas  of 
around  1  mm/year.  It  is  concluded  that  solute 
profiles  offer  a  cheap  and  effective  tool  for  estimat- 
ing direct  recharge  in  porous  lithologies  of  semi- 
arid  regions  and  also  for  investigating  recharge 
history,  providing  input  data  for  chloride  are  avail- 
able. In  more  arid  regions,  however,  a  component 
of  discharge  may  occur  during  hyperarid  episodes. 
Further  validation  of  moisture  composition  using 
stable  isotope  techniques  is  required  under  such 
conditions.  (See  also  W89-08830)  (Author's  ab- 
stract) 
W89-08839 


RECHARGE  ESTIMATION  FROM  THE 
DEPTH-DISTRIBUTION  OF  ENVIRONMEN- 
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Commonwealth  Scientific  and  Industrial  Research 
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M.  L.  Sharma. 
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Descriptors:  "Recharge,  "Tracers,  "Arid  lands, 
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zone,  "Australia,  Mathematical  models,  Solute 
transport,  Groundwater  movement,  Infiltration, 
Soil  profiles. 

Methods  for  computing  long-term  average  re- 
charge rates  to  groundwater  from  the  analyses  of 


the  depth-distribution  of  environmental  chloride  in 
the  unsaturated  zone  are  presented.  A  one-dimen- 
sional equation,  incorporating  convective  and  dif- 
fusion terms,  describing  steady-state  transport  of 
non-reactive  solutes,  is  solved  in  an  inverse  fash- 
ion, enabling  computation  of  the  depth-distribution 
of  vertical  water  flux  density.  This  and  other  sim- 
plified models  were  applied  to  interpret  the  ob- 
served chloride  profiles  beneath  native  vegetation 
in  two  coastal  regions  of  Western  Australia.  The 
presence  of  preferred  pathways  for  water  move- 
ment has  been  suggested  for  both  regions.  In  the 
sandy  coastal  region,  the  overall  recharge  was 
some  15%  of  the  annual  precipitation  (775  mm/yr). 
Over  50%  of  this  recharge  occurs  through  pre- 
ferred pathways.  In  the  profiles  of  the  southwest- 
ern region,  the  majority  of  recharge  occurs 
through  preferred  pathways  since  the  estimated 
recharge  through  the  soil  matrix  is  negligible 
(<0.5%  annual  rainfall).  The  limitations  of  using  a 
simple  one-dimensional  model  for  such  complex 
lateritic  profiles  are  discussed.  One  of  the  major 
limitations  is  that  in  the  one-dimensional  analysis, 
the  lateral  flow  of  water  and  Cl(-)  above  the 
clayey  subsoil  layer  is  ignored,  while  other  evi- 
dence suggests  that  this  component  may  induce  a 
substantial  loss  of  Cl(-).  (See  also  W89-08830)  (Au- 
thor's abstract) 
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NATURAL  RECHARGE  MEASUREMENTS  IN 
THE  HARD  ROCK  REGIONS  OF  SEMI-ARID 
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Natural  recharge  to  phreatic  aquifers  of  the  semi- 
arid  rocky  region  of  India  has  been  estimated  for 
several  large  basins  (area  500  sq  km  and  more)  and 
two  watersheds  (area  around  50  sq  km)  using  the 
tritium  injection  technique.  Tritium  was  injected  at 
representative  sites  before  onset  of  monsoons  and 
the  displacement  of  tritium  peak  and  variation  of 
moisture  content  in  vertical  soil  profiles  collected 
in  the  post-monsoon  period  were  used  for  deter- 
mining spot  values  of  recharge  due  to  precipita- 
tion. The  average  recharge  values  showed  a  range 
from  almost  nil  to  about  100  mm  depending  upon 
the  soil  type,  temperature,  rainfall  amount  and 
pattern,  and  hydrogeological  conditions.  Data  for 
various  basins  is  presented  and  evaluated.  Some 
general  features  emerging  from  these  measure- 
ments, conducted  during  the  last  ten  years  are 
discussed.  Infiltration  and  runoff  due  to  a  precipita- 
tion event  depend  upon  the  amount  and  intensity 
of  rainfall  as  well  as  the  antecedent  moisture  condi- 
tion of  the  soil  profile.  The  cumulative  recharge 
due  to  a  monsoon  season,  made  of  several  precipi- 
tation events,  is  also  considerably  dependent  on  the 
characteristics  of  the  events  as  well  as  their  spac- 
ing. The  effect  of  grain  size  on  recharge  values  and 
the  diffusion  of  injected  tritium  activity  in  soil  was 
examined.  The  average  recharge  values  for  Vertic 
and  Alfic  soils,  receiving  approximately  same 
quantity  of  rainfall,  are  comparable.  Results  from 
the  tritium  injection  recharge  measurement 
method  showed  a  broad  agreement  between  the 
results  from  different  recharge  measurement  meth- 
ods using  water  level  fluctuation,  hydrometeorolo- 
gical  data,  regional  groundwater  models,  and  hy- 
drogeological estimates.  (See  also  W89-08830) 
(Geiger-PTT) 
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FROM  INJECTED  TRITIUM  TECHNIQUE 
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National  Geophysical  Research  Inst.,  Hyderabad 
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The  injected  tritium  technique  was  used  for  estima- 
tion of  recharge  from  1978  monsoon  precipitation 
to  the  phreatic  aquifers  of  the  West  Survarnamukhi 
sub-basin,  forming  a  part  of  the  Vedavati  basin  and 
having  an  area  of  958  sq  km.,  covered  with  granite, 
gneisses,  and  schists.  Recharge  was  measured  at  20 
sites,  of  which  6  were  in  schists  and  the  rest  in 
gneisses.  Displacement  of  tritium  tracer  peak  in  the 
unsaturated  Alfisol  zone  was  used  for  measuring 
the  spot  values  of  recharge  which  varied  from  0 
mm  to  127  mm.  The  average  recharge  calculated 
from  spot  values  was  found  to  be  39.2  mm  or  8.5% 
of  the  seasonal  rainfall.  The  input  to  the  ground- 
water regime  of  the  basin,  calculated  by  using  the 
Thiessen  polygon  method  works  out  to  be  43.8 
million  cum.A  regional  groundwater  model  of  the 
Vedavati  basin  has  recently  been  prepared.  Based 
on  water  level  fluctuation  data  for  the  period  No- 
vember 1977  to  November  1978,  these  authors 
have  estimated  the  annual  recharge  for  various 
parts  of  the  Vedavati  basin.  The  annual  recharge 
or  safe  yield  value  for  West-Survarnamukhi  basin, 
obtainable  from  the  model,  is  42.5  mm.  Thus,  an 
agreement  between  recharge  values  estimated  from 
tritium  injection  in  the  unsaturated  zone,  and  from 
a  model  calibrated  with  water  level  fluctuations  in 
the  saturated  zone  is  observed  in  the  case  of  West 
Survarnamukhi  basin.  A  similar  agreement  with  an 
average  recharge  value  of  34.4  mm,  estimated  from 
a  climatic  water  balance  study,  is  also  noteworthy. 
(See  also  W89-08830)  (Author's  abstract) 
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Environmental  (H2,  018,  and  CI 4)  and  artificial 
(H3  and  Co60)  isotopes  were  used  to  study  the 
nature  of  recharge  and  recharge  conditions  of 
groundwater  in  certain  parts  of  arid  Western  Ra- 
jasthan.  Investigations  carried  out  for  three  years 
since  1982  indicate  that  the  natural  recharge  to  the 
groundwater  in  the  investigated  areas  may  occur 
once  in  several  years  either  by  direct  infiltration  of 
local  intense  precipitation  or  through  river  chan- 
nels from  episodic  flash  floods  or  remotely  from 
distant  outcrops.  Most  of  the  arid  areas  have  very 
little  contribution  towards  groundwater  from  local 
precipitation  with  few  exceptions.  The  natural  re- 
charge in  the  Siwana  region  was  about  1%  of  the 
rainfall  from  1982  to  1985  and  at  Jodhpur  about 
13%  from  1983  to  1985.  The  environmental  isotope 
study  shows  that  the  artesian  flowing  well  and 
other  deep  dug/tube  wells  have  waters  which  are 
ancient  and  recharged  during  a  more  moist  and 
cool  period  than  the  present.  The  deep  wells  were 
possibly  recharged  remotely  through  distant  out- 
crop areas.  The  shallow  and  deeper  aquifers  appear 
to  be  interconnected  as  evidenced  by  their  stable 
isotopic  compositions.  (See  also  W89-08830) 
(Geiger-PTT) 
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Recharge  estimation  can  be  based  on  a  wide  varie- 
ty of  models  which  are  designed  to  represent  the 
actual  physical  processes.  The  direct  estimation  of 
recharge  using  soil  moisture  balance  models,  re- 
charge due  to  losses  from  irrigation  schemes,  the 
influence  of  the  unsaturated  zone  and  recharge  due 
to  rivers  and  other  sources  of  runoff  such  as  infil- 
tration due  to  surface  flows  are  considered.  A 
study  of  the  water  table  fluctuation  method  indi- 
cates that  indirect  methods  often  provide  unreli- 
able estimates.  Several  examples  are  included  to 
demonstrate  that,  by  identifying  and  representing 
the  flow  mechanisms,  realistic  estimates  of  re- 
charge can  be  made.  The  long  term  change  in 
water  table  elevation  can  be  used  as  a  check  on 
recharge  estimates.  (See  also  W89-08830)  (Au- 
thor's abstract) 
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Six  different  methods  for  estimation  of  natural 
groundwater  recharge  directly  from  precipitation 
were  tested  and  compared  in  a  sandy  till  area  in 
southeastern  Sweden.  A  one  dimensional  soil 
water  flow  model  was  tested  against  observed 
groundwater  levels.  The  fit  between  simulated  and 
observed  groundwater  levels  was  shown  to  be 
rather  insensitive  to  displacements  between  evapo- 
transpiration  and  groundwater  recharge.  Applying 
a  single  soil  moisture  reservoir  method,  recharge 
had  to  be  allowed  even  when  a  moisture  deficit 
existed  in  order  to  correctly  reproduce  the  dynam- 
ics revealed  as  groundwater  level  fluctuations.  The 
estimation  made  from  groundwater  level  fluctua- 
tions and  a  specific  yield  value  was  not  satisfac- 
tory. Comparisons  of  chloride  deposition  and  con- 
centration in  spring  discharge  gave  promising  re- 
sults for  studies  of  relative  areal  variability  of 
recharge.  Spring  discharge  measurements  and  a 
catchment  area  model,  calibrated  against  them, 
gave  valuable  information  of  total  recharge  quanti- 
ties, which  could  be  used  for  comparisons  with  the 
other  methods.  The  study  demonstrated  the  need 
for  comparative  studies  with  several  methods, 
since  all  estimations  suffered  from  substantial  un- 
certainty. (See  also  W89-08830)  (Author's  abstract) 
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The  Boussinesq  equation  permits,  in  principle,  esti- 
mation of  recharge  for  steady  groundwater  flow 
by  taking  derivatives  of  hydraulic  head  and  trans- 
missivity  functions.  However,  some  obstacles  for 
this  procedure  are  encountered.  Taking  derivatives 
of  the  spatially-distributed  data,  even  when  they 
are  known  at  every  point,  leads  to  numerical  insta- 
bility. Hydraulic  heads  are  always  measured  with 
inaccuracies.  Differentiating  this  noisy  data  leads 
to  large  errors  in  recharge  estimation.  By  using  a 
special  modification  of  the  Boussinesq  equation  it  is 
possible  to  overcome  all  three  difficulties  simulta- 
neously. The  methods  of  recharge  estimation  pro- 
posed are  suitable  for  taking  spatial  derivatives 
from  noisy  measurements  in  other  fields  of  science 
and  might  be  useful  in  remote  sensing  for  edge 
enhancement.  (See  also  W89-08830)  (Author's  ab- 
stract) 
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ESTIMATING  NATURAL  RECHARGE  OF 
GROUND  WATER  BY  MOISTURE  ACCOUNT- 
ING AND  CONVOLUTION, 

Orange   Free   State   Univ.,   Bloemfontein   (South 
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Descriptors:  'Recharge,  'Model  studies,  'Hydro- 
logic  budget,  'Groundwater  recharge,  'Mathemat- 
ical models,  'Runoff,  Water  table  fluctuations, 
Rainfall,  Soil  water,  Evapotranspiration,  South 
Africa,  Groundwater  movement,  Optimization. 

A  numerical  model  has  been  developed  for  calcu- 
lating the  groundwater  recharge  at  areas  without 
or  with  a  thin  soil  cover  (up  to  20  cm)  underlain  by 
hard-rock  formations.  The  system  is  simulated  by 
hyrologic  routing  through  a  number  of  serially 
arranged  linear  reservoirs.  The  point  rainfall  is 
being  converted,  by  daily  moisture  accounting, 
into  effective  rainfall.  This,  in  turn,  is  being  con- 
verted into  the  water-table  response  by  the  convo- 
lution operation.  The  unknown  model  parameters 
are  calibrated,  using  an  automatic  optimization 
procedure  based  on  the  criterion  to  minimize  the 
error  differences  between  the  recorded  water-table 
recovery  and  the  simulated  one.  The  minimum 
required  input  data  are  daily  readings  of  the  water 
table  in  an  observation  well,  near  the  topographic 
water  divide  (or  just  downstream  an  aquifuge),  and 
daily  rainfall  figures  from  a  rain  gauge  close  to  the 
well.  The  proposed  model  has  been  applied  to  a 
site  in  the  central  part  of  South  Africa  with  prom- 
ising results.  (See  also  W89-08830)  (Author's  ab- 
stract) 
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NATURAL  GROUND  WATER  RECHARGE  ES- 
TIMATION METHODOLOGIES  IN  INDIA, 

Central  Ground  Water  Board,  New  Delhi  (India). 
B.  P.  C.  Sinha,  and  S.  K.  Sharma. 
IN:  Estimation  of  Natural  Groundwater  Recharge. 
D.  Reidel  Publishing  Company,  Boston.   1988.  p 
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Descriptors:  'Recharge,  'Groundwater  recharge, 
•Mathematical  models,  'India,  *Hydrologic 
budget,  Precipitation,  Water  table  fluctuations, 
Rainfall,  Water  resources  development,  Ground- 
water level. 

Rainfall  is  the  most  important  source  of  ground- 
water recharge  in  India.  Natural  recharge  to  an 
aquifer  in  a  groundwater  basin  from  precipitation 
is  computed  in  India  by  empirical  methods,  hydro- 
logic  budgeting  methods,  and  groundwater  level 
fluctuations  methods.  Several  empirical  relation- 
ships have  been  devised  for  computation  of  natural 
recharge  to  groundwater  from  rainfall.  Among 
these,  the  Chaturvedi  formula,  and  the  method 
formulated  by  the  Central  Ground  Water  Board 
from  the  studies  in  the  Vedavati  River  Basin 
Project,  Karnataka  are  discussed.  Hydrologic 
budgeting  methods  have  been  applied  using  estima- 
tion of  recharge  by  analysis  of  hydrometeorologi- 
cal  data  from  the  Ghaggar  River  Basin,  and  by 
soil-moisture  balance  methods  in  Sikar  Luni  and 
Kikaner  Basins  of  Rajasthan.  Groundwater  levels 


are  being  monitored  by  different  organizations  in 
India  from  two  to  four  times  a  year  based  00  the 
rainfall  pattern.  Estimation  of  groundwater  re- 
charge and  the  extent  of  its  utilization  in  various 
parts  of  the  country  for  speedy  groundwater  de- 
velopment has  been  based  on  various  empirical 
methods.  These  studies  yielded  valuable  data  from 
the  varied  hydrogeological  situations  in  India  and 
concerted  efforts  were  made  to  rationalize  re- 
charge estimation  methodology  all  over  the  coun- 
try. In  1982  the  government  of  India  formed  a 
Ground  Water  Estimation  Committee.  This  com- 
mittee has  recommended  norms  for  estimation  of 
groundwater  recharge  by  the  water  level  fluctua- 
tion method  as  tested  by  well  hydrographs.  (See 
also  W89-08830)  (Geiger-PTT) 
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Descriptors:  'Recharge,  'Model  studies,  'Ground- 
water recharge,  'Mathematical  models,  'Hydro- 
logic  budget,  'Computer  models,  Precipitation, 
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flow,  Model  testing. 

A  mathematical  model  (BALSEQ)  for  the  estima- 
tion of  daily  sequential  water  balances  updates  the 
following  hydrologic  variables:  precipitation, 
runoff,  evapotranspiration,  soil  moisture  and  deep 
recharge  of  aquifers.  As  output  the  model  reports: 
total  values  of  input  parameters  (rainfall  and  poten- 
tial evapotranspiration),  their  annual  and  monthly 
mean  values  and  standard  deviations;  estimated 
results  of  runoff  (overland  flow),  real  evapotran- 
spiration and  deep  infiltration;  soil  moisture  on  the 
last  day  of  each  month  included  in  the  balance 
period;  and  data  related  to  overland  flow  (the  data 
of  the  event,  the  total  rainfall  and  the  computed 
amount  of  overland  flow).  The  model  was  applied 
to  three  case  studies  of  recharge  estimation  on  the 
island  of  Porto  Santo,  the  semiarid  region  of  Faro, 
and  the  Rio  Maior  area  which  indicated  the  impor- 
tance of  top  soil  conditions  and  vegetation  in  the 
estimation  of  groundwater  recharge.  Experience 
gathered  with  the  use  of  the  BALSEQ  model 
shows  that  very  precise  results  should  not  be  ex- 
pected from  its  use.  However,  the  existence  of  an 
acceptable  range  of  values  for  runoff  and  aquifer 
recharge  provided  by  the  model  may  be  useful  in 
water  resources  evaluation,  when  only  scarce  hy- 
drologic and  hydrogeologic  data  are  available. 
(See  also  W89-08830)  (Author's  abstract) 
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QUANTIFICATION  OF  GROUNDWATER  RE 
CHARGE  IN  ARID  REGIONS:  A  PRACTICAL 
VIEW  FOR  RESOURCE  DEVELOPMENT  AND 
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British  Geological  Survey,  Wallingford  (England). 

Hydrogeology  Research  Group. 
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323-338,  11  fig,  1  tab. 

Descriptors:  'Recharge,  'Model  studies,  'Hydro- 
logic  budget,  'Withdrawal,  'Groundwater  re- 
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veloping countries,  Groundwater  management. 

The  rate  of  aquifer  replenishment  is  one  of  the 
most  difficult  of  all  factors  in  the  revaluation  of 
groundwater  resources  to  measure.  Estimates,  by 
whatever  method,  arc  normally,  and  almost  inevi- 
tably, subject  to  large  error.  Through  discussion  of 
a  logical  series  of  questions,  the  manner  in  which 
this  factor  affects  practical  resource  development 
and  management  are  defined  and  the  limitations  of 
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various  evaluation  methods  are  discussed,  with  ref- 
erence to  examples  from  arid  regions,  especially 
the  Botswana  Kalahari  and  the  Peruvian  Atacama. 
When  confronted  by  such  uncertainty  technical 
and  economic  analyses  of  sensitivity  of  develop- 
ment and  management  decisions  to  error  in  re- 
charge estimates  is  essential.  A  pragmatic  approach 
involving  careful  monitoring  of  aquifer  response  to 
heavy  medium-term  abstraction  in  a  representative 
area  and  subsequent  data  evaluation  using  a  distrib- 
uted-parameter  numerical  aquifer  model  is  advo- 
cated. This  will  often  be  the  only  realistic  way 
forward  given  normal  project  constraints  and  data 
limitations  under  complex  hydrogeological  condi- 
tions and  in  developing  nations,  and  will  also  allow 
time  for  appropriate  field  research  into  groundwat- 
er recharge  mechanisms  and  storage  controls.  (See 
also  W89-08830)  (Geiger-PTT) 
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Descriptors:  'Recharge,  *Semiarid  lands, 
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fall. 

Some  80%  of  the  surface  of  Botswana  is  mantled 
with  thick  layers  of  Late-Cretaceous  to  recent 
sandy  deposits  of  the  Kalahari  semi-desert.  Sedi- 
mentary and  crystalline  rocks  of  pre-Cretaceous 
age  occur  at  or  near  the  surface  in  the  remaining 
eastern  part  of  the  country.  Groundwater  basins 
have  been  encountered  in  the  bedrock  below  the 
Kalahari  deposits  all  over  the  area,  but  no  unanimi- 
ty has  been  reached  on  the  question  of  the  exist- 
ence of  any  present-day  recharge.  Replenishment 
of  the  aquifers  in  the  outcrop  areas  of  solid  rocks  is 
not  disputed,  but  no  reliable  figures  on  the  percola- 
tion rate  could  be  established  as  yet.  Various  inves- 
tigations and  methods  were  applied  to  estimate 
recharge  in  Botswana.  These  include:  soil  moisture 
retention  studies,  isotopic  tracer  studies,  a  hydrau- 
lic gradient  approach,  water  balance  studies,  and  a 
chloride  balance  method.  From  the  still  incomplete 
observations  in  the  Lobatse  area,  it  is  concluded 
that  recharge  varies  widely  with  respect  to  place 
and  time  and  that  care  should  be  taken  in  applying 
data  to  other  areas  in  Eastern  Botswana.  The  geo- 
morphological  situation,  the  nature  of  the  covering 
layers,  and  the  type  of  vegetation  have  to  be  taken 
into  account  when  estimating  groundwater  re- 
charge. (See  also  W89-08830)  (Geiger-PTT) 
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Descriptors:  'Recharge,  'Base  flow,  'Surface- 
groundwater  relations,  'Groundwater  recharge, 
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drologic models,  Runoff,  Rainfall,  Boreholes,  Sim- 
ulation analysis,  Chlorides,  Evapotranspiration. 

The  resources  of  Basement  aquifers  in  Victoria 
Province,  Zimbabwe  are  largely  dependent  on 
rainfall  recharge  but  no  direct  evidence  for  re- 
charge in  the  form  of  borehole  hydrographs  is 
available.  Estimates  of  recharge  have  been  made 
by  three  methods:  river  baseflow  analysis;  hydro- 
chemical  analysis  of  groundwaters;  and  simulation 
modelling.  During  the  baseflow  studies,  a  regres- 
sion analysis  between  baseflow  and  rainfall  was 
carried  out  in  catchments  in  Victoria  Province. 
Chloride  was  used  for  a  hydrochemical  analysis  of 
groundwater  recharge,  with  the  assumption  that 
the  ratio  of  chloride  in  rainfall  to  that  in  ground- 


water is  proportional  to  recharge.  To  assess  re- 
charge by  simulation  analysis,  a  model  was  used 
which  requires  rainfall  and  evapotranspiration  data 
as  input  and  produces  estimates  of  recharge  and 
runoff  as  output.  All  three  methods  produce  con- 
sistent results,  suggesting  that  recharge  amounts  to 
between  2-5%  of  annual  rainfall.  Under  such  cir- 
cumstances, which  are  widespread  in  Africa,  it  is 
essential  to  make  resource  estimates  based  on  many 
years  of  data,  otherwise  over  or  under  estimates 
are  likely  because  of  the  considerable  annual  varia- 
tion in  rainfall.  (See  also  W89-08830)  (Geiger- 
PTT) 
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Descriptors:  'Groundwater  recharge,  'Aquifers, 
'Groundwater  movement,  'Recharge,  'Tracers, 
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analysis. 

Recharge  characteristics  of  the  aquifers  over  the 
Jeddah-Makkah-Taif  region  of  the  Western  Saudi 
Arabia  were  studied  through  environmental  iso- 
tope techniques.  Space  and  time  variation  of 
oxygen- 18,  deuterium  and  tritium  in  rainfall  and  in 
groundwater  were  analyzed.  Variation  of  oxygen- 
18  with  respect  to  the  altitude  in  rain  and  ground- 
water are  expressed  as  delta  018  =  -4h  +  b  and 
delta  O18  =  -1.4h-0.70  respectively.  The  intercept 
of  the  regression  equation  for  rain  samples  varies  in 
a  range  of  -2  to  80/00  018  indicating  seasonal 
changes  and  multitude  of  moisture  sources  in  the 
area.  The  recharge  area  is  the  mountainous  zone. 
Recharge  is  either  direct  or  from  the  floods 
moving  to  the  downstream  reaches.  (See  also  W89- 
08830)  (Author's  abstract) 
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'Geochemistry,  'Water  chemistry,  'Tracers,  'Ar- 
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Groundwater  in  the  Comodoro  Rivadavia  area 
was  studied  using  oxygen- 18,  deuterium,  tritium 
and  hydrochemical  evolution.  Stable  isotopes  in 
the  multilayered  system  of  the  pampa  table-lands 
define  mainly  an  origin  in  locally  melted  snow 
with  isotope  composition  significantly  different 
from  rain  water  over  the  lower  eastern  zones. 
Recharge  has  been  defined  as  direct  and  autocton- 
ous.  Tritium  contents  suggest  rather  small  recharge 
in  comparison  with  the  large  volume  stored  in  the 
reservoir.  In  the  neighboring  hill  zone,  where  dis- 
charge occurs,  springs  and  wells  show  isotopic 
evidence  of  local  flow.  In  the  interhill  subunit, 
regional  flow  shows  salinization  and  isotopic  en- 
richment as  a  consequence  of  transit  through 
marine  facies  and  evaporation.  In  colluvial  sedi- 
ments groundwater  exhibits  higher  tritium  concen- 
tration, lower  salinity  and  an  isotope  enrichment, 
due  to  direct  infiltration  of  local  surface  water. 
Alloctonous  to  local  recharge  ratios  can  be  esti- 
mated by  the  isotopic  composition  of  the  mixture. 
In  the  beach  ridges,  regional  flow  and  artificial 
recharge  of  imported  waters,  carried  by  an  aque- 
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duct,    was   isotopically   evident.   (See   also   W89- 

08830)  (Author's  abstract) 
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Recharge  characteristics  of  the  groundwater 
aquifers  over  western  Saudi  Arabia  were  investi- 
gated. Recharge  of  aquifers  is  influenced  by  the 
geomorphology  and  basalt  topography.  The  south- 
ern catchments  have  high  yields  because  of  high 
precipitation  over  the  escarpment.  Average  yield 
of  each  aquifer  is  proportional  to  that  part  of  the 
catchment  in  the  semiarid  zone.  Recharge  is  direct- 
ly from  the  rain  over  the  outcropping  rocks  and 
the  basalt  plateau,  and  results  from  the  floods  in 
the  alluvial  aquifers.  Floods  are  efficiently  trans- 
ferred into  recharge  through  the  alluvial  fan  over 
the  foothill.  The  recharge  of  the  northern  catch- 
ments is  comparable  with  the  south  although  pre- 
cipitation in  the  north  is  relatively  low.  Pediment 
zones  intercept  much  of  the  runoff.  (See  also  W89- 
08830)  (Geiger-PTT) 
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In  the  Western  Taurus  region  that  extends  between 
the  Lake  District  and  the  Mediterranean  Sea, 
South-western  Turkey,  some  of  the  largest  karst 
aquifers  in  the  world  are  to  be  found.  These  are, 
from  east  to  west,  the  karst  aquifers  of  the  Manav- 
gat  river  basin,  the  Koprucay  river  basin,  the  Aksu 
river  basin  and  karst  aquifers  of  the  travertines  of 
the  Antalya  plateau  and  the  Kirkgoz  Springs. 
Computation  of  recharge  and  discharge  of  the 
aquifers  was  made  by  the  water  balance  method 
during  the  intensive  and  detailed  hydrogeological 
investigation  of  the  relevant  basins.  The  calcula- 
tions revealed  that  a  significant  contribution,  as 
natural  recharge  of  the  aquifers,  comes  from  the 
adjacent  basins.  To  reach  a  higher  degree  of  accu- 
racy, the  sources  of  errors  must  be  analyzed  before 
interpretations  are  made.  The  natural  recharge  in 
the  southwestern  Taurus  Mountains  region  reaches 
up  to  1000  million  cu  m/yr.  Construction  of  hydro- 
geotechnical  projects  must  be  planned  taking  into 
account  both  the  natural  recharge  and  the  area  that 
provides  this  excess  water.  (See  also  W89-08830) 
(Geiger-PTT) 
W89-08856 


ESTIMATION  OF  RECHARGE  OF  SAND  AQ- 
UIFER OF  THE  ISLAND  OF  MANNAR,  SRI 
LANKA, 

Moratuwa  Univ.  (Sri  Lanka).  Dept.  of  Civil  Engi- 
neering. 

D.  C.  H.  Senarath. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 
D.  Reidel  Publishing  Company,  Boston.  1988.  p 
423-434,  3  fig,  1  tab,  10  ref. 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

Descriptors:  'Groundwater  recharge,  *Sri  Lanka, 
•Sand  aquifers,  *Recharge,  'Hydrologic  budget, 
Soil  water,  Precipitation,  Evapotranspiration, 
Streamflow,  Runoff,  Hydrologic  models. 

An  estimation  of  recharge  to  an  aquifer  can  be 
carried  out  on  the  basis  of  water  balance  in  which 
the  top  surface  of  the  catchment  and  the  soil 
moisture  zone  are  taken  into  account.  The  data 
required  are  daily  precipitation  and  potential  eva- 
potranspiration. The  water  balance  can  be  verified 
on  the  basis  of  comparison  of  estimated  streamflow 
with  measured  streamflow.  The  method  was  ap- 
plied to  estimate  the  recharge  to  a  sand  aquifer 
situated  in  the  island  of  Mannar  in  northwest  Sri 
Lanka.  Soil  moisture  balance  computations  were 
carried  out  on  a  daily  basis  for  the  eleven  year 
period  from  1972  to  1982.  The  estimates  of  re- 
charge obtained  were  confirmed  by  feeding  these 
values  to  a  flow  model  of  the  aquifer  whose  results 
can  be  verified  by  comparison  with  field  data  such 
as  groundwater  head  distribution  in  space  and 
time.  The  present  method  also  gives  monthly  or 
daily  values  of  recharge.  (See  also  W89-08830) 
(Geiger-PTT) 
W89-08857 


GROUNDWATER  RECHARGE  FROM  THREE 
CHEAP  AND  INDEPENDENT  METHODS  IN 
THE  SMALL  WATERSHEDS  OF  THE  RAIN 
FOREST  BELT  OF  NIGERIA, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 

K.  O.  Uma,  and  B.  C.  E.  Egboka. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

D.  Reidel  Publishing  Company,  Boston.   1988.  p 

435-447,  2  fig,  4  tab,  10  ref. 

Descriptors:  *Recharge,  'Groundwater  recharge, 
♦Nigeria,  'Hydrologic  budget,  *Rain  forests, 
Mathematical  models,  Rainfall,  Aquifers,  Base 
flow,  Groundwater  movement. 

A  study  to  evaluate  critically  and  comparatively 
groundwater  recharge  into  the  small  watersheds  of 
the  Imo  River  Basin,  Nigeria,  using  three  inde- 
pendent but  inexpensive  methods  is  discussed.  The 
methods  include:  groundwater  recharge  using  a 
simplified  equation  that  relates  groundwater  stage 
to  actual  recharge  with  the  aid  of  the  aquifer 
porosity;  recharge  from  baseflow  recession  analy- 
sis; and  recharge  from  a  water  balance  method. 
The  results  show  that  recharge  values  obtained 
from  the  water  balance  method  were  consistently 
higher  than  values  from  the  other  methods  and 
ranged  from  13.15%  to  43.19%  of  the  annual  rain- 
fall. Values  obtained  from  baseflow  recession  anal- 
ysis were  consistently  lower  and  ranged  from 
10.86%  to  28.59%,  while  the  values  computed 
from  the  groundwater  stage  were  moderate  and 
ranged  from  20.67%  to  37.23%  of  the  annual  rain- 
fall in  the  watersheds.  The  recharge  values  ob- 
tained from  the  groundwater  stage  appear  very 
reasonable.  However,  the  method  is  affected  by 
the  local  relief  of  the  monitoring  station  and  it  is 
necessary  to  monitor  at  as  many  stations  as  are 
possible  to  increase  the  reliability  of  the  results. 
The  recharge  values  obtained  from  the  different 
methods  show  good  correlation  with  one  another. 
In  the  absence  of  groundwater  stage  data,  recharge 
may  be  satisfactorily  estimated  as  the  mean  of  the 
values  obtained  from  the  baseflow  recession  analy- 
sis and  the  water  balance  methods.  (See  also  W89- 
08830)  (Author's  abstract) 
W89-08858 


QUANTITATIVE  ESTIMATION  OF  GROUND- 
WATER RECHARGE  IN  DOLOMITE, 

Department    of   Water    Affairs,    Pretoria    (South 

Africa). 

D.  B.  Bredenkarnp. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

D.   Reidel   Publishing  Company,  Boston.   1988.  p 

449-460,  7  fig,  5  tab,  10  ref. 

Descriptors:  'South  Africa,  'Hydrologic  budget, 
•Recharge,  'Groundwater  recharge,  'Dolomite, 
Mathematical  models,  Rainfall,  Groundwater 
movement.  Model  testing,  Precipitation. 

Quantitative  estimation  of  annual  recharge  in  the 
Ho  Molopo  dolomitic  region  (Western   Transvaal) 


by  means  of  the  following  equation,  was  demon- 
strated with  a  great  measure  of  success: 
RE(I)  =  A(RF(I)-B),  where  RE(I)  is  the  annual 
recharge  and  RF(I)  the  annual  precipitation.  B 
represents  the  threshold  rainfall  that  is  required  to 
effect  recharge  and  A  is  a  lumped  catchment  pa- 
rameter. Values  for  A  (ranging  from  0.28  to  0.35) 
and  for  B  (ranging  from  310  to  360)  were  obtained 
using  reference  recharge  values  that  were  deter- 
mined from  an  interpretation  of  a  sinkhole  hydro- 
graph  and  from  water  balance  calculations.  In 
checking  the  validity  of  the  equation  to  estimate 
the  average  annual  recharge,  using  the  average 
annual  rainfall  in  different  dolomitic  areas,  the 
following  relationship  provided  excellent  results 
(correlation  coefficient  of  0.989):  average  annual 
recharge  =  0.30  average  annual  rainfall-313).  The 
latter  equation  is  regarded  as  the  general  relation- 
ship by  which  both  annual  and  average  recharge 
could  be  estimated  for  dolomitic  regions  in  the 
summer  rainfall  areas  of  South  Africa.  (See  also 
W89-08830)  (Author's  abstract) 
W89-08859 


QUANTITATIVE  ESTIMATION  OF  GROUND- 
WATER RECHARGE  IN  THE  PRETORIA-RIE- 
TONDALE  AREA, 

Department    of   Water    Affairs,    Pretoria    (South 

Africa). 

D.  B.  Bredenkarnp. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

D.  Reidel  Publishing  Company,  Boston.   1988.  p 

461-476,  5  fig,  7  tab,  3  ref. 

Descriptors:  'Recharge,  'Hydrologic  budget, 
'Groundwater  recharge,  'Test  wells,  'South 
Africa,  'Soil  porosity,  Mathematical  models, 
Aquifers,  Rainfall,  Isotopic  tracers,  Tritium. 

Annual  values  of  groundwater  recharge  expressed 
as  an  effective  water-level  rise  were  derived  from 
an  interpretation  of  the  hydrographs  of  three  moni- 
toring boreholes.  Independent  estimates  of  the  av- 
erage annual  recharge  of  the  area  were  derived  by 
means  of  the  Darcy  equation  and  by  interpreta- 
tions of  natural  tritium  profiles  in  the  soil  overbur- 
den. The  effective  porosity  of  the  aquifer  was 
calculated  from  the  average  annual  recharge  (66 
mm)  and  the  average  rise  of  the  water  was  used  to 
convert  the  annual  equivalent  water-level  rises  to  a 
depth  of  precipitation.  The  latter  were  plotted 
against  annual  rainfall  and  indicated  a  linear  rela- 
tionship with  annual  rainfall  in  excess  of  a  thresh- 
old value  i.e.  RE(I)  =  A(RF(I)-B),  where  RE(I)  is 
the  recharge  and  RF(I)  the  rainfall  for  year  I.  B  is 
the  threshold  rainfall  with  an  average  value  of  395 
mm  and  the  coefficient  A  is  a  lumped  catchment 
parameter  indicating  the  fraction  of  the  excess 
annual  rainfall  that  represents  recharge.  For  the 
Rietondale  area  A  is  about  0.20  which  implies  that 
20%  of  the  excess  rainfall  constitutes  recharge. 
The  equation  is  similar  to  that  obtained  in  the  Bo 
Molopo  dolomite  area  but  in  that  case  A  is  0.30 
and  B  is  313  mm.  (See  also  W89-08830)  (Author's 
abstract) 
W89-08860 


ANALYSIS  OF  LONG-DURATION  PIEZOME- 
TRIC  RECORDS  FROM  BURKINA  FASO 
USED  TO  DETERMINE  AQUIFER  RE- 
CHARGE, 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans  (France). 

D.  Thiery. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

D.  Reidel  Publishing  Company,  Boston.   1988.  p 

477-489,  10  fig,  6  ref. 

Descriptors:  'Recharge,  'Burkina  Faso,  'Hydro- 
logic  budget,  'Groundwater  recharge,  'Test  wells, 
'Hydrologic  models,  Piezometers,  Granites,  Rain- 
fall, Evapotranspiration,  Groundwater  levels, 
Runoff. 

An  8-year  water-level  record  for  an  observation 
well  in  a  granite  environment  in  Ouagadougou 
(Burkina  Faso)  was  analyzed  using  a  lumped-pa- 
rameter hydrological  model.  The  model  computes 
aquifer  levels  from  rainfall  and  potential  evapo- 
transpiration data,  and  is  calibrated  with  observed 
levels.   Very  satisfactory  calibration   is  achieved. 


although  aquifer  levels  have  been  dramatically  de- 
clining since  1978.  It  appears  that,  even  with  small 
computational  time-steps,  a  unique  solution  for 
calibration  is  only  possible  if  the  precise  storage 
coefficient  is  known  or  if  surface  runoff  data  are 
available.  In  the  absence  of  such  data,  multiple 
calibrations  displaying  the  same  agreement  with 
observed  data  give  different  values  for  aquifer 
recharge,  although  relative  variation  is  the  same 
from  year  to  year.  When  used  in  conjunction  with 
a  long  set  of  in-situ  rainfall  records,  however,  the 
various  sets  of  parameters  applied  result  in  almost- 
identical  extension  of  water-level  data,  an  impor- 
tant advance.  The  model  shows  that  the  1978-1985 
period  is  typified  by  the  lowest  water  levels  en- 
countered in  at  least  60  years,  and  that  a  return  to  a 
rainfall  sequence  near  the  long-term  average  would 
cause  the  level  to  rise,  although  only  after  a  period 
of  7  to  10  years.  (See  also  W89-O8830)  (Author's 
abstract) 
W89-08861 


HUMID  AND  ARID  ZONE  GROUNDWATER 
RECHARGE-A  COMPARATIVE  ANALYSIS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 

tionen  foer  Kulturteknik. 

G.  Knutsson. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

D.  Reidel  Publishing  Company,  Boston.   1988.  p 

493-504,  6  fig,  18  ref. 

Descriptors:  'Recharge,  'Hydrologic  budget, 
'Groundwater  recharge,  'Arid  lands,  'Arid  cli- 
mates, 'Humid  climates,  'Evapotranspiration,  Per- 
colation, Unsaturated  zone,  Leaching,  Weathering, 
Soil  water,  Groundwater  movement,  Comparison 
studies. 

Humid  climates,  contrary  to  arid  climates,  are 
characterized  by  higher  precipitation  than  evapo- 
transpiration. This  means  that  water  balance  meth- 
ods for  estimation  of  groundwater  recharge  are 
more  useful  in  humid  than  in  arid  climates. 
Groundwater  recharge  in  humid  climates  takes 
place  more  or  less  continuously  by  percolation  in 
the  unsaturated  zone  in  the  higher  parts  of  the 
terrain  and  the  water  is  discharged  in  the  lower 
parts.  This  is  contrary  to  the  conditions  in  the  arid 
climates,  where  the  input  of  water  is  intermittent 
and  the  recharge  is  mainly  localized  to  the  lower 
parts  of  the  terrain  (river  valleys,  wadis)  and  rock 
outcrops.  The  unsaturated  part  of  the  ground  with 
its  vegetation  is  the  crucial  zone.  The  dominating 
water  movement  is  downward  in  humid  climates 
with  leaching  and  weathering,  contrary  to  in  arid 
climates,  where  there  is  an  upward  transport  and 
enrichment  of  salts.  The  methods  for  estimation  of 
groundwater  recharge  based  on  soil  water  balance, 
or  soil  water  flow  are  more  important  in  humid 
than  in  arid  climates.  (See  also  W89-08830) 
W89-08862 


SYNTHESIS  OF  BOREHOLE  GEOPHYSICAL 
DATA  AT  THE  UNDERGROUND  RESEARCH 
LABORATORY,  MANITOBA,  CANADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-08980 


U.S.  GEOLOGICAL  SURVEY  FEDERAL-STATE 
COOPERATIVE  WATER-RESOURCES  PRO- 
GRAM, FISCAL  YEAR  1986, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-08981 


GROUND-WATER-SURFACE  WATER  RELA- 
TIONS IN  THE  FLATHEAD  RIVER  VALLEY 
NEAR  THE  PROPOSED  CABIN  CREEK  COAL 
MINE,  BRITISH  COLUMBIA,  CANADA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08982 
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Groundwater — Group  2F 


PRELIMINARY  HYDROLOGIC  DATA  FOR 
WELLS  TESTED  IN  NASH  DRAW,  NEAR  THE 
PROPOSED  WASTE  ISOLATION  PILOT 
PLANT  SITE,  SOUTHEASTERN  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
S.  F.  Richey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-37,  1987.  13  lp,  1  fig,  23  tab,  3 
ref. 

Descriptors:  'Underground  waste  disposal,  'Test 
wells,  *Hydrologic  data  collections,  *Waste  dis- 
posal, 'Site  selection,  *Pilot  plants,  New  Mexico, 
Disposal  sites,  Water  pressure,  Hydrologic  data, 
Hydrology,  Flow  profiles,  Groundwater  move- 
ment. 

Hydrologic  testing  was  conducted  at  wells  WIPP- 
25,  WIPP-26,  WIPP-27,  WIPP-28,  WIPP-29,  and 
WIPP-30  in  Nash  Draw  near  the  Waste  Isolation 
Pilot  Plant  site  in  southeastern  New  Mexico.  The 
three  water-bearing  zones  tested  were  the  Magenta 
Dolomite  Member  of  the  Rustler  Formation,  Cule- 
bra  Dolomite  Member  of  the  Rustler  Formation, 
and  the  Rustler  Formation-Salado  Formation  con- 
tact zone.  Inflatable  packers  were  used  in  a  variety 
of  test  configurations.  Tests  conducted  include 
bailing,  recovery  after  perforation,  shut  in,  slug, 
flow,  and  pressure  pulse.  Water  pressure  response 
in  the  tested  zone  was  monitored  by  a  pressure- 
transducer  system.  Preliminary  hydrologic-test 
data  are  tabulated  in  chronological  order  for  each 
well.  (Lantz-PTT) 
W89-08985 


GEOLOGY  OF  THE  DEVILS  HOLE  AREA, 
NEVADA, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

W.  J.  Carr. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-560,  1988.  32p,  4  fig,  7  ref, 
append. 

Descriptors:  *Geology,  *Devils  Hole,  *Nevada, 
*Geohydrology,  Aquifers,  Springs,  Groundwater 
movement,  Limestone,  Carbonate  rocks,  Geologic 
fractures. 

Detailed  and  reconnaissance  mapping  of  the  Devils 
Hole,  Nevada,  area  has  improved  definition  of  the 
local  geologic  structure  within  a  regional  carbon- 
ate aquifer  near  its  primary  discharge  points  -  the 
springs  of  Ash  Meadows.  Several  formerly  un- 
mapped calcite  veins,  and  other  young  calcite-lined 
paleo-spring  feeder  zones  were  found,  as  well  as  a 
number  of  previously  unknown  small  collapse 
areas  in  the  limestone.  Although  the  predominant 
structural  grain  of  the  area  is  oriented  northwest, 
the  importance  of  the  very  subordinate  northeast- 
striking  faults  and  fractures  is  underscored  by  their 
association  with  Devils  Hole  itself,  with  most  of 
the  collapse  depressions,  and  with  many  of  the 
calcite  veins  in  'lake  beds'  and  alluvium.  Probable 
channeling  of  groundwater  flow  may  occur  along 
one  important  northeast-striking  fault  zone.  The 
persistent  tendency  for  openings  may  have  been 
facilitated  by  underlying  low-angle  faults  that  sepa- 
rate brittle  carbonate  rocks  from  underlying,  less- 
competent  clastic  rocks.  (Author's  abstract) 
W89-08994 


CHARACTER  AND  EVOLUTION  OF  THE 
GROUND-WATER  FLOW  SYSTEM  IN  THE 
CENTRAL  PART  OF  THE  WESTERN  SAN 
JOAQUIN  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
K.  Belitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-573,  1988.  34p,  24  fig,  30  ref. 

Descriptors:  'San  Joaquin  Valley,  'Geohydro- 
logy,  'Groundwater  movement,  'California,  'Se- 
lenium, Agricultural  runoff,  Groundwater  level, 
Aquifer  systems,  Groundwater  irrigation,  Percola- 
tion, Groundwater  recharge,  Potentiometric  level. 


The  occurrence  of  selenium  in  agricultural  drain 
water  derived  from  the  western  San  Joaquin 
Valley,  California,  has  focused  concern  on  the 
groundwater  flow  system  of  the  western  valley. 
Previous  work  and  recently  collected  texture  and 
water  level  data  were  used  to  evaluate  the  charac- 
ter and  evolution  of  the  regional  groundwater  flow 
system  in  the  central  part  of  the  western  valley, 
with  particular  emphasis  on  the  deposits  overlying 
the  Corcoran  Clay  Member  of  the  Tulane  Forma- 
tion. The  Corcoran  Clay  Member,  where  present, 
divides  the  flow  system  into  an  upper  semiconfined 
zone  and  a  lower  confined  zone.  Above  the  Corco- 
ran, three  geohydrologic  units  can  be  recognized: 
Coast  Range  alluvium,  Sierran  sand,  and  flood- 
basin  deposits.  These  units  differ  in  texture,  hydro- 
logic  properties,  and  oxidation  state.  The  develop- 
ment of  irrigated  agriculture  in  the  central  part  of 
the  western  valley  has  significantly  altered  the 
flow  system.  Percolation  of  irrigation  water  past 
crop  roots  has  caused  a  rise  in  the  altitude  of  the 
water  table  in  mid-fan  and  distal-fan  areas.  Pump- 
age  of  groundwater  from  wells  has  caused  a  lower- 
ing of  the  water  table  beneath  parts  of  the  fanheads 
and  a  lowering  of  the  potentiometric  surface  of  the 
confined  zone  over  much  of  the  western  valley. 
The  combination  of  percolation  and  pumpage  has 
resulted  in  development  of  a  large  downward  hy- 
draulic head  gradient  in  the  semi-confined  zone 
and  has  created  a  groundwater  divide  along  the 
western  margin  of  the  valley.  Surface  water  deliv- 
eries from  the  California  Aqueduct  have  allowed  a 
decrease  in  pumpage  and  a  consequent  recovery  in 
hydraulic  head  throughout  the  system.  (Author's 
abstract) 
W89-08999 


POTENTIAL  FOR  AQUIFER  COMPACTION, 
LAND  SUBSIDENCE,  AND  EARTH  FISSURES 
IN  AVRA  VALLEY,  PIMA  AND  PINAL  COUN- 
TIES, ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  R.  Anderson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-685,  1988.  3p,  9  fig,  55  ref. 

Descriptors:  'Subsidence,  'Aquifers,  'Groundwat- 
er depletion,  'Land  use,  'Environmental  effects, 
'Geologic  fractures,  'Arizona,  Geohydrology, 
Water  use,  Groundwater  recharge,  Groundwater 
management,  Agriculture. 

Avra  Valley  is  a  large  north-trending  alluvial  basin 
about  15  mi  west  of  Tucson  in  Pima  and  Pinal 
Counties,  Arizona.  The  climate  of  Avra  Valley  is 
semiarid,  and  the  average  annual  precipitation 
ranges  from  8  to  12  in.  Two  major  ephemeral 
streams,  the  Santa  Cruz  River  and  Brawley  Wash, 
drain  the  area.  These  streams  and  their  tributaries 
provide  a  source  of  recharge  to  an  extensive  alluvi- 
al aquifer  that  underlies  the  valley  floor.  The  aqui- 
fer consists  of  interbedded  gravel,  sand,  silt,  and 
clay  and  contains  a  vast  quantity  of  groundwater. 
The  physiography,  fertile  soil,  and  mild  climate  of 
Avra  Valley  make  it  an  ideal  environment  for 
agriculture  and  urban  development.  Although  the 
aquifer  is  replenished  by  natural  recharge  and  un- 
derflow, rates  of  recharge  and  underflow  have  not 
kept  pace  with  the  rate  of  pumping.  Pumping  has 
exceeded  recharge  for  several  decades,  resulting  in 
a  lowering  of  groundwater  levels  throughout  most 
of  the  valley.  In  places,  water  level  declines  have 
resulted  in  small  amounts  of  aquifer  compaction 
and  land  subsidence.  Earth  fissures,  some  of  which 
may  be  the  result  of  localized  differential  subsid- 
ence, also  have  been  observed  in  the  valley.  Geo- 
hydrologic characteristics  of  Avra  Valley  that  may 
contribute  to  potential  aquifer  compaction,  land 
subsidence,  and  earth  fissures  are  described.  The 
quantitative  evaluation  of  potential  land  subsidence 
in  this  report  is  presented  as  an  interim  land-  and 
water-use  planning  tool  pending  acquisition  and 
study  of  additional  data.  Because  of  data  limita- 
tions, the  evaluation  is  made  on  the  assumption 
that  future  rates  of  compaction  and  subsidence  in 
Avra  Valley  will  be  similar  to  those  in  the  Eloy- 
Picacho  area.  The  evaluation  also  assumes  that 
water  level  declines  in  the  aquifer  will  continue. 
Several  factors  that  may  reduce  groundwater  with- 
drawals, and  thus  the  potential  for  compaction  and 


subsidence  in  Avra  Valley,  were  not  evaluated. 
These  factors  include  the  enactment  of  the  1980 
Arizona  Ground-Water  Management  Act,  the 
planned  importation  of  Colorado  River  water  by 
the  Central  Arizona  Project,  the  increased  reuse 
and  reclamation  of  effluent,  and  the  probable  long- 
term  decrease  in  pumping  by  agricultural  and  some 
industrial  users.  (Lantz-PTT) 
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Descriptors:  'Model  studies,  'Simulation  analysis, 
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An  existing  groundwater  model  of  Carson  Valley 
was  used  to  simulate  changes  in  groundwater  flow 
on  the  east  side  of  Carson  Valley,  Nevada,  in 
response  to  hypothetical  increases  in  groundwater 
pumpage.  Pumpage  scenarios  that  reflect  State 
groundwater  permits  and  pending  applications 
were  used  in  four  different  simulations  to  estimate 
the  effect  of  hypothetical  development  on  ground- 
water levels  and  storage,  groundwater  flow  to  the 
Carson  River,  and  groundwater  levels  and  storage, 
groundwater  flow  to  the  Carson  River,  and 
groundwater  consumed  by  evapotranspiration  over 
a  45-yr  period.  The  four  simulations  were  based  on 
pumpage  rates  ranging  from  0.13  to  6.4  cu  ft/sec 
(92  to  4,590  acre-ft/year).  Changes  in  groundwater 
flow  and  water  levels  caused  by  the  lowest  rate 
were  minimal  and  at  the  limit  of  accuracy  of  the 
groundwater  model.  The  highest  pumping  rate 
caused  water  level  declines  as  much  as  15  ft, 
decreased  groundwater  storage  by  27,000  acre/ft, 
decreased  groundwater  to  the  Carson  River  by  4.3 
cu  ft/sec  (3,100  acre-ft/year),  and  reduced  evapo- 
transpiration losses  by  about  1,200  acre-ft/year. 
(Author's  abstract) 
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An  existing  groundwater  model  was  used  to  simu- 
late changes  in  groundwater  flow  caused  by  hypo- 
thetical pumping  in  an  area  near  the  south-eastern 
part  of  Carson  City,  Nevada.  A  total  of  five  hypo- 
thetical pumping  patterns  were  used  in  the  model 
simulations.  The  simulations  assumed  two  pumping 
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rates:  total  annual  average  pumpage  of  1,100  gal/ 
min  and  1,700  gal/min,  which  were  assumed  con- 
stant throughout  the  year.  Simulations  of  the  lesser 
quantity  of  pumpage  did  not  induce  significant 
losses  from  the  Carson  River  to  the  aquifer  after  50 
years  of  simulation.  The  simulations  indicate  that  a 
maximum  of  140  gal/min  (220  acre-ft/year)  of 
induced  flow  from  the  Carson  River  could  occur 
as  a  result  of  projected  total  pumpage  of  1,700  gal/ 
min  after  10  years;  the  induced  flow  could  increase 
320  gal/min  (520  acre-ft/year)  after  50  years. 
However,  river  losses  were  projected  to  decrease 
to  only  15  gal/min  (25  acre-ft/year)  after  10  years 
and  210  gal/min  (340  acre-ft/year)  after  50  years 
when  the  locations  of  the  pumping  centers  were 
moved  farther  away  from  the  river.  (Author's  ab- 
stract) 
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PREPROCESSOR  AND  POSTPROCESSOR 
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studies,  'Computer  programs,  'Finite  element 
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Preprocessing  and  postprocessing  computer  pro- 
grams that  enhance  the  utility  of  the  U.S.  Geologi- 
cal Survey  radial-flow  model  have  been  devel- 
oped. The  preprocessor  program:  (1)  generates  a 
triangular  finite  element  mesh  from  minimal  data 
input,  (2)  produces  graphical  displays  and  tabula- 
tions of  data  for  the  mesh,  and  (3)  prepares  an 
input  data  file  to  use  with  the  radial-flow  model. 
The  postprocessor  program  is  a  version  of  the 
radial-flow  model,  which  was  modified  to  (1) 
produce  graphical  output  for  simulation  and  field 
results,  (2)  generate  a  statistic  for  comparing  the 
simulation  results  with  observed  data,  and  (3) 
allow  hydrologic  properties  to  vary  in  the  simulat- 
ed region.  Examples  of  the  use  of  the  processor 
programs  for  a  hypothetical  aquifer  test  are  pre- 
sented. Instructions  for  the  data  files,  format  in- 
structions, and  a  listing  of  the  preprocessor  and 
postprocessor  source  codes  are  given  in  the  appen- 
dixes. (Author's  abstract) 
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Descriptors:  'Hydrologic  data,  'Hazardous  waste 
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Groundwater  recharge,  Hydrocarbons,  Saline 
water,  Potentiometric  level,  Flow  profiles,  Oil 
fields,  Organic  compounds,  Brine,  Biodegradation. 

Research  was  conducted  to  investigate  fluid  migra- 
tion potential  and  fluid  direction  and  velocities  in 
the  regional  hydrologic  environment  of  the  Texas 
Gulf  Coast  Tertiary  formations  in  the  context  of 
deep-well  injection  of  hazardous  chemical  wastes. 
The  study  has  focused  on  the  Frio  Formation 
because  it  is  the  target  of  massive  waste  injection 
and  because  a  large  database  exists  on  formation 
pressures  and  water  chemistry  in  the  Frio.  Pres- 
sure-depth profiles  and  potentiometric  surfaces 
constructed  from  pressure  data  reflect  existence  of 
three  hydrologic  regimes:  a  shallow  fresh  to  mod- 
erately saline  water  section  in  the  upper  3,000- 
4,000  ft,  an  underlying  4,000-  to  5,000-ft-thick, 
essentially  saline  hydrostatic  section,  and  a  deeper 
overpressured  section  with  moderate  to  high  salini- 
ties. The  complexity  of  the  hydrologic  environ- 
ment is  enhanced  by  extensive  depressurization  in 
the  4,000-  to  8,000-ft  depth  interval.  Potentiometric 
surfaces  representing  discrete  depth  intervals  were 
mapped.  These  values  and  the  flow  gradients  de- 
termined from  potentiometric  surfaces  and  pub- 
lished permeability  and  porosity  data  were  used  to 
compute  linear  fluid  flow  velocities  ranging  from 
0.01  ft/yr  to  105  ft/yr  in  the  lateral  direction. 
Active  recharge  of  Frio  by  continental  waters  does 
not  appear  to  be  occurring.  All  waters  sampled 
appear  to  be  in  isotopic  equilibrium  with  the  rock 
matrix.  In  the  northern  section  salt  dome  dissolu- 
tion is  the  primary  reaction  controlling  water 
chemistry  in  this  region.  Brines  from  the  deeper 
geopressurized  section  may  be  leaking  into  the 
hydrostatic  section  of  the  central  and  southern 
Gulf  Coast  Frio.  The  lack  of  organic  acids  and  the 
alteration  of  Frio  oils  from  samples  shallower  than 
approximately  7,000  ft  suggest  biodegradation. 
This  has  a  useful  implication  for  degradation  of 
injected  chemical  wastes.  (Lantz-PTT) 
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MODULAR  THREE-DIMENSIONAL  FTNITE- 
DIFFERENCE  GROUND-WATER  FLOW 
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A  finite  difference  model  simulates  flow  in  three 
dimensions.  Detailed  explanations  are  given  of 
physical  and  mathematical  concepts  on  which  the 
model  is  based  and  an  explanation  of  how  those 
concepts  are  incorporated  in  the  modular  structure 
of  the  computer  program.  The  modular  structure 
consists  of  a  Main  Program  and  a  series  of  highly 
independent  subroutines  called  'modules.'  The 
modules  are  grouped  into  'packages.'  Each  pack- 
age deals  with  a  specific  feature  of  the  hydrologic 
system  which  is  to  be  simulated,  such  as  flow  from 
rivers  or  flow  into  drains,  or  with  a  specific 
method  of  solving  linear  equations  which  describe 
the  flow  system,  such  as  the  Strongly  Implicit 
Procedure  of  Slice-Successive  Over-relaxation. 
The  division  of  the  program  into  modules  permits 
the  user  to  examine  specific  hydrologic  features  of 
the  model  independently,  and  facilitates  develop- 
ment of  additional  capabilities  because  new  pack- 
ages can  be  added  to  the  program  without  modify- 
ing the  existing  packages.  The  input  and  output 
systems  of  the  computer  program  are  also  designed 
to  permit  maximum  flexibility.  Groundwater  flow 
within  the  aquifer  is  simulated  using  a  block-cen- 
tered finite  difference  approach.  Layers  can  be 
simulated  as  confined,  unconfined,  or  a  combina- 


tion of  confined  and  unconfined.  Flow  associated 
with  external  stresses,  such  as  wells,  areal  re- 
charge, evapotranspiration,  drains,  and  streams, 
can  also  be  simulated.  The  finite  difference  equa- 
tions can  be  solved  using  either  the  Strongly  Im- 
plicit Procedure  or  Slice-Successive  Over-relax- 
ation. The  program  is  written  in  FORTRAN  77 
and  will  run  without  modification  on  most  comput- 
ers that  have  a  FORTRAN  77  compiler.  For  each 
program  module,  a  narrative  description,  a  flow 
chart,  a  list  of  variables,  and  a  module  listing  are 
included.  (Author's  abstract) 
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Quantifying  the  recharge  from  ephemeral  streams 
to  alluvial  and  bedrock  aquifers  will  help  evaluate 
the  effects  of  surface  mining  on  alluvial  valley 
floors  in  Wyoming.  Two  stream  reaches  were 
chosen  for  study  in  the  Powder  River  basin.  One 
reach  was  located  along  the  North  Fork  Dry  Fork 
Cheyenne  River  near  Glenrock,  Wyoming,  and  the 
other  reach  was  located  along  Black  Thunder 
Creek  near  Hampshire,  Wyoming.  The  reach  along 
the  North  Fork  Dry  Fork  Cheyenne  River  was 
instrumented  with  3  gaging  stations  to  measure 
streamflow  and  with  6  observation  wells  to  meas- 
ure groundwater  level  fluctuations  in  alluvial  and 
bedrock  aquifers  in  response  to  streamflow.  The  3 
streamflow  gaging  stations  were  located  within  the 
2.5-mi  study  reach  to  measure  the  approximate 
gain  or  loss  of  discharge  along  the  reach.  Comput- 
ed streamflow  losses  ranged  from  0.43  acre-ft/mi 
on  July  9,  1982,  to  1.44  acre-ft/mi  on  August  9, 
1982.  The  observation  wells  completed  only  in  th« 
alluvial  aquifer  were  dry  during  flow  in  the  North 
Fork  Dry  Fork  Cheyenne  River,  whereas  watei 
levels  in  half  of  the  observation  wells  completed  ir 
the  bedrock  aquifers  or  the  alluvial  and  bedrocl 
aquifers  rose  in  response  to  flow  in  the  North  Fori 
Dry  Fork  Cheyenne  River.  Groundwater  recharge 
on  August  9,  1982,  was  calculated  using  a  convolu 
tion  technique  using  groundwater  levels  at  th( 
upstream  site  and  was  estimated  to  be  26.5  acre-ft/ 
mi.  The  reach  along  Black  Thunder  Creek  wai 
instrumented  with  one  gaging  station  to  measun 
streamflow  and  with  4  observation  wells  to  meas 
ure  water  level  response  in  alluvial  and  bedrocl 
aquifers  to  streamflow.  Recharge  to  the  alluvia 
aquifer  from  flow  in  Black  Thunder  Creek  rangec 
from  3.56  to  12.4  acre-ft/mi.  The  recharge  wa: 
estimated  using  the  convolution  technique  usinj 
water  level  measurements  in  the  observation  well 
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completed  in  the  alluvial  aquifer.  Water  level 
measurements  in  the  observation  wells  indicated 
water  level  rises  in  the  alluvial  and  bedrock 
aquifers  in  response  to  flow  in  Black  Thunder 
Creek.  (Author's  abstract) 
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An  approximate  area  of  56  sq  mi  of  the  alluvial 
aquifer  just  north  of  Brinkley,  Arkansas,  has  been 
contaminated  by  saltwater  (chloride  concentration 
>  or  =  50  mg/L)  intruded  from  underlying 
aquifers.  The  contamination  was  mapped  from 
water  quality  data  for  217  wells.  Saltwater  prob- 
lems appear  to  have  spread  rapidly  in  the  alluvial 
aquifer  since  the  late  1940's.  Chemical  comparisons 
indicate  that  the  alluvial  aquifer  was  contaminated 
by  water  from  the  Sparta  aquifer  which  in  turn 
was  contaminated  by  the  underlying  Nacatoch  aq- 
uifer. The  possibility  of  intrusion  into  the  alluvial 
aquifer  through  abandoned  oil  and  gas  test  wells 
was  investigated  but  no  evidence  could  be  found  to 
support  this  possibility.  Upward  movement  into 
the  alluvial  aquifer  from  the  underlying  Sparta 
aquifer  through  the  thinned  or  absent  Jackson  con- 
fining unit  appears  to  be  the  principal  reason  for 
saltwater  in  the  alluvial  aquifer.  Increased  with- 
drawals of  water  from  the  alluvial  aquifer  for 
irrigation  and  public  supply  appear  to  have  con- 
tributed to  this  upward  movement.  (Author's  ab- 
stract) 
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Hydrologic,  geologic,  and  partial  water  quality 
data  were  collected  at  90  selected  springs  in  west- 
central  Utah,  and  chemical  analyses  performed  on 
water  samples  from  62  of  the  springs.  Descriptions 
of  the  physiographic  and  geologic  conditions,  cli- 
mate, and  vegetation  patterns  for  the  study  area 


are  included.  Allowable  limits  of  certain  chemical 
constituents  in  water  for  human  and  livestock  con- 
sumption are  included  with  the  water  quality  data. 
Three  classifications  of  springs  were  established 
based  on  physical  characteristics  of  the  springs, 
and  chemical  composition  of  the  springflow:  (1) 
mountain  springs;  (2)  non-thermal  valley  springs, 
and  (3)  thermal  valley  springs.  Mountain  springs 
are  in  and  near  recharge  areas,  have  seasonal  vari- 
ations of  discharge  and  temperature,  typically  dis- 
charge from  extrusive  and  metamorphic  geohydro- 
logic  units,  and  generally  discharge  freshwater. 
Non-thermal  valley  springs  are  peripheral  to  re- 
charge areas,  have  seasonal  variations  of  discharge 
and  temperature,  typically  discharge  from  a  varie- 
ty of  geohydrologic  units,  and  have  variable  water 
composition.  Thermal  valley  springs  are  near  topo- 
graphic low  areas  of  valleys,  and  have  little  season- 
al variation  of  discharge  or  temperature.  They 
typically  discharge  from  unconsolidated  deposits 
(but  the  discharge  probably  has  flowed  through 
buried  carbonate  geohydrologic  units).  They  also 
have  a  considerable  range  of  water  composition 
that  reflects  the  relative  complexity  of  the  ground- 
water system.  (Author's  abstract) 
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In  1980,  toxic  chemicals  were  detected  in  water 
samples  from  wells  in  and  near  Albuquerque's  San 
Jose  well  field.  At  the  request  of  the  Environmen- 
tal Improvement  Division  of  the  New  Mexico 
Health  and  Environment  Department,  the  U.S. 
Geological  Survey  conducted  a  study  to  determine 
groundwater  levels  and  flow  direction.  Water 
levels  were  measured  in  44  wells  in  a  64  sq  mi  area 
along  the  Rio  Grande  and  adjacent  areas  during  a 
period  of  near  maximum  municipal  pumpage. 
Based  on  the  altitude  of  screened  interval,  wells 
were  grouped  into  shallow  (screened  internal 
above  an  altitude  of  4,800  ft)  or  deep  (screened 
internal  below  an  altitude  of  4,800  ft)  zones. 
Groundwater  in  the  shallow  zone  generally  moves 
from  north  to  south  parallel  to  flow  in  the  Rio 
Grande.  Groundwater  in  the  deep  zone  generally 
moves  from  the  northwest  to  the  east  and  south- 
east. A  poorly  developed  cone  of  depression 
within  the  deep  zone  was  present  in  the  northeast. 
Water  levels  in  wells  were  as  much  as  18  feet 
higher  in  the  shallow  zone  than  in  the  deep  zone  in 
the  vicinity  of  the  San  Jose  well  field,  indicating  a 
downward  gradient.  (Author's  abstract) 
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Groundwater  quality,  Well  yield,  Perched 
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Three  exploratory  wells,  located  in  lower  Wai- 
hanau  Valley  on  Molokai,  were  drilled  and  tested 
for  their  yields  during  the  period  May  to  October 
1983.  The  first  well,  582  ft  deep,  tapped  the  main 
water  body  in  a  basaltic  aquifer  intruded  by  scat- 
tered near-parallel  volcanic  dikes.  Water  in  this 
water  body  is  impounded  by  the  dikes  and  has  a 
head  of  about  nine  feet  above  sea  level.  A  48-hour 
pumping  test  was  conducted  on  this  well.  The  well 
was  pumped  at  various  rates  ranging  from  144  to 
455  gal/min  for  nine  hours.  Thereafter,  the  well 
was  pumped  for  29  hours  at  a  rate  of  156  gal/min 
approximating  the  planned  operational  rate  of  150 
gal/min.  The  specific  capacities  of  the  well  at  the 
rates  pumped  averaged  about  30  gal/min/ft  of 
drawdown.  The  temperature  of  the  pumped  water 
remained  nearly  constant  at  69  F  (20.5  C).  The 
chloride  concentration  ranged  from  19  to  22  mg/L 
during  the  test.  Analyses  of  the  chemical  constitu- 
ents and  trace  metals  of  the  water  pumped  indicat- 
ed that  it  was  of  excellent  quality.  Based  on  these 
results,  the  well  was  finished  as  a  production  well. 
A  shallow  water  body  perched  about  30  ft  below 
ground  surface  and  more  than  400  ft  above  the 
main  water  body  was  discovered  during  the  drill- 
ing of  the  first  well  when  about  50  gal/min  of 
water  cascaded  down  the  well.  Two  wells  were 
drilled  to  depths  of  200  and  150  ft,  respectively,  to 
explore  this  perched  water.  The  yields  obtained 
from  this  perched  water  body  were  low  and  indi- 
cated that  its  development  was  not  feasible.  (Au- 
thor's abstract) 
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A  two-dimensional  finite  difference  computer 
model  was  used  to  project  changes  in  the  potentio- 
metric  surface,  saturated  thickness,  and  stream  aq- 
uifer leakage  in  an  alluvial  aquifer  resulting  from 
four  instances  of  projected  groundwater  develop- 
ment. The  alluvial  aquifer  occurs  in  the  South 
Fork  Solomon  River  valley  between  Webster  Res- 
ervoir and  Waconda  Lake  in  north-central  Kansas. 
In  the  first  two  projections,  pumpage  for  irrigation 
was  held  constant  at  1978  rates  throughout  the 
projection  period  (1979-2020).  In  the  second  two 
projections,  the  1978  pumpage  was  progressively 
increased  each  yr  through  2020.  In  the  second  and 
fourth  projections,  surface  water  diversions  in  the 
Osborne  Irrigation  Canal  were  decreased  by  50%. 
For  the  third  and  fourth  projections,  each  grid- 
block  in  the  modeled  area  was  classified  initially  as 
one  of  six  types  according  to  whether  it  represent- 
ed irrigable  or  nonirrigable  land,  to  its  saturated 
thickness,  to  its  location  inside  or  outside  the  canal- 
river  area,  and  to  its  pumping  rate.  The  projected 
base-flow  rates  (leakage  from  the  aquifer  to  the 
river)  were  lower  during  the  irrigation  season 
(June,  July,  and  August)  than  during  the  other 
months  of  the  yr  because  of  the  decline  in  hydrau- 
lic head  produced  by  groundwater  pumpage. 
Stream  depletion,  calculated  as  a  decrease  below 
the  average  (1970-78)  estimated  winter  base-flow 
rate  of  16.5  cu  ft/sec,  varied  inversely  with  base 
flow.  For  the  first  two  projections,  a  constant 
annual  cycle  of  well  pumpage  and  recharge  was 
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used  throughout  the  projection  period.  Aquifer 
leakage  to  the  river  was  nearly  constant  by  the 
mid-to-late  1990's,  implying  that  flow  conditions 
had  attained  a  stabilized  annual  cycle.  The  third 
and  fourth  projections  never  attained  an  annual 
stabilized  cycle  because  the  irrigation  pumpage 
rate  was  increased  each  year.  By  the  early  1980's, 
the  hydraulic  head  had  fallen  below  river  stage, 
reversing  the  hydraulic  gradient  at  the  stream- 
aquifer  interface  and  resulting  in  net  leakage  from 
the  river  to  the  aquifer  during  the  summer  months. 
By  the  early  1990's,  the  projected  potentiometric 
surface  of  the  aquifer  was  lower  than  the  river 
stage  even  during  the  winter  and  spring  months. 
(Author's  abstract) 
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The  Tularosa  Basin,  a  faulted  intermontane  depres- 
sion in  south-central  New  Mexico,  contains  a  thick 
sequence  of  alluvial  and  lacustrine  deposits  of  Ter- 
tiary and  Quaternary  age.  Most  of  these  sediments 
are  saturated  with  very  saline  water.  Freshwater 
supplies  (dissolved  solids  concentration  <  1000 
mg/L)  principally  are  found  in  alluvial  fans  locat- 
ed around  the  basin  margin.  On  the  eastern  side  of 
the  Tularosa  Basin,  fresh  groundwater  supplies  are 
limited  to  alluvial  fan  deposits  from  Grapevine 
Canyon  to  about  3  mi  south  of  Alamogordo.  Data 
from  surface  geophysical  surveys  indicate  that 
about  1.4  to  2.1  million  acre-ft  of  freshwater  may 
be  in  storage  in  this  area,  not  all  of  which  is 
recoverable.  An  additional  3.6  to  5.4  million  acre-ft 
of  slightly  saline  water  (dissolved  solids  concentra- 
tion 1000  to  3000  mg/L)  may  be  in  storage  in  the 
same  area,  again  not  all  of  which  is  recoverable. 
On  the  western  side  of  the  Tularosa  Basin,  alluvial 
fans  in  the  vicinity  of  Rhodes  Canyon  may  contain 
freshwater.  Geophysical  data  indicate  the  freshwa- 
ter zone  may  be  as  thick  as  1500  ft  in  places; 
however,  the  limited  number  of  wells  in  this  area 
precludes  a  precise  definition  of  the  volume  of 
freshwater  in  storage.  To  the  south,  freshwater  is 
present  in  alluvial  fans  associated  with  the  Ash 
Canyon  drainage  system.  Geophysical  data  indi- 
cate that  perhaps  as  much  as  450,000  acre-ft  of 
freshwater,  not  all  recoverable,  may  be  in  storage 
in  this  area.  Fan  deposits  between  Ash  Canyon  and 
Rhodes  canyon  may  contain  additional  freshwater 
supplies.  Possibly  10.7  million  acre-ft  of  freshwa- 
ter, not  all  of  which  is  recoverable,  may  be  in 
storage  on  the  western  side  of  the  Tularosa  Basin. 
Possibly  180  million  acre-ft  of  brine  (concentra- 
tions of  dissolved  solids  exceeding  35,000  mg/L), 
not  all  of  which  is  recoverable,  may  be  in  storage 
in  the  Tularosa  Basin.  Information  is  sparse  con- 
cerning the  capability  of  saline  aquifers  in  the 
Tularosa  Basin  to  store  and  transmit  fluid.  (Au- 
thor's abstract) 
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Analyses  were  made  for  dissolved  constituents  in- 
cluding selenium  (Se)  in  waters  associated  with 
subsurface  agricultural  drainage  from  the  western 
San  Joaquin  Valley  of  California.  In  the  vicinity  of 
Kesterson  National  Wildlife  Refuge  and  the  Grass- 
land wetlands  area  Se  was  found  to  be  mobilized  in 
water.  As  a  consequence  of  this  mobility  and 
bioaccumulation  in  the  aquatic  food  chain,  Se  oc- 
curred in  waterfowl  at  levels  toxic  enough  to  cause 
deformities  and  deaths.  Se  concentrations  in  sumps 
that  collect  subsurface  agricultural  drainage  water 
and  inflows  to  drains  sampled,  ultimately  leading 
into  Kesterson  National  Wildlife  Refuge  and  the 
Grassland,  ranged  from  84  to  4200  microgram/L 
(ug/L)  Se.  Levels  of  Se  were  reduced  in  the  San 
Luis  Drain  flowing  into  Kesterson  National  Wild- 
life Refute  to  approximately  300  ug/L  Se  and  in 
three  of  the  drains  sampled  flowing  into  the  Grass- 
land to  approximately  50  ug/L  Se.  Serious  effects 
on  water  fowl  habitat  were  caused  by  both  these 
levels.  Se  contents  of  algal  mats  and  salt  crusts 
from  evaporation  ponds  of  the  San  Luis  Drain 
contained  up  to  parts  per  million  Se.  Total  ecosys- 
tem assessment  of  Se  may  be  necessary  for  the 
evaluation  of  the  toxicity  of  Se  to  the  environment. 
No  other  trace  element  reported  exceeded  the 
various  criteria  for  water  at  the  level  of  magnitude 
of  Se.  Other  dissolved  constituents  and  the  isotopic 
ratios  of  oxygen  and  hydrogen  were  analyzed  to 
elucidate  water  types,  reaction  states  of  the  aque- 
ous solution  with  respect  to  minerals,  and  the 
origin  of  mixed  waters.  These  data  will  be  used 
later  to  evaluate  the  geologic  source  of  Se.  Meth- 
ods used  for  collection  and  analysis  are  described 
and  documented.  Hydrologic  effects  were  found  to 
be  complex.  Preliminary  indications  from  wells  are 
also  given.  A  historical  sequence  is  adhered  to  and 
other  data  from  the  study  area  which  serve  as  a 
guide  to  the  toxicity  of  Se  are  included.  (Author's 
abstract) 
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Shallow  land  burial  of  low-level  radioactive  waste 
has  been  practiced  since  1951  in  Melton  Valley. 
Groundwater  flow  modeling  was  used  to  better 
understand  the  geohydrology  of  the  valley,  and  to 
provide  a  foundation  for  future  contaminant  trans- 
port modeling.  The  three-dimensional,  finite  differ- 
ence model  simulates  the  aquifer  as  a  two  layer 
system  that  represents  the  regolith  and  bedrock. 
Transmissivities,  which  were  adjusted  during 
model  calibration,  range  from  8  to  16  sq  ft/day  for 
the  regolith,  and  from  0.2  to  1.5  sq  ft/day  for 
bedrock.  An  anisotropy  ratio  of  1:3  for  strike- 
normal  to  strike-parallel  transmissivity  values,  in 
conjunction  with  recharge  rate  •=  6%  of  precipita- 


tion that  is  uniformly  distributed  over  the  model 
area,  produces  the  best  match  between  simulated 
and  observed  water  levels.  Simulated  water  levels 
generally  compare  well  to  observed  or  estimated 
1978  groundwater  conditions.  Simulated  water 
levels  for  the  regolith  for  39  of  69  comparison 
points  are  within  +/-  10  ft  of  average  1978  levels. 
Simulated  vertical  flow  components  are  in  the 
observed  direction  for  9  of  1 1  comparison  points. 
Preliminary  simulations  indicate  that  nearly  all 
groundwater  flow  is  within  the  regolith  and  dis- 
charges to  either  the  Clinch  River  or  the  White 
Oak  Creek-Melton  Branch  drainage  systems.  Less 
than  3%  of  the  flow  is  between  the  regolith  and 
bedrock,  and  <  1%  of  total  groundwater  flow 
discharges  to  the  Clinch  River  through  bedrock. 
Additional  data  needed  to  refine  and  further  cali- 
brate the  model,  include:  (1)  quantity  and  areal 
distribution  of  recharge;  (2)  water  levels  in  the 
regolith  near  the  model  boundaries  and  beyond  the 
Clinch  River;  (3)  water  levels  and  aquifer  charac- 
teristics for  bedrock;  and  (4)  additional  surface 
water  data.  (Author's  abstract) 
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Geohydrochemical  investigations  in  the  vicinity  of 
the  Gascoyne  Mine  in  the  Northern  Great  Plains 
lignite  region  were  initiated  in  1973  in  response  to 
public  concern  about  the  effects  of  lignite  strip 
mining  on  the  quantity  and  quality  of  shallow 
groundwater.  The  effect  of  increased  mining  on 
the  geohydrologic  system  may  approximate  that 
which  would  result  from  mining  an  undisturbed 
system.  Petrologic  and  mineralogic  analyses  indi- 
cated Bullion  Creek  strata  in  the  Gascoyne  study 
area  were  deposited  in  an  integrated  fluvial-deltaic 
system  on  the  seaward  end  of  a  broad  alluvial 
plain.  The  Harmon  lignite  bed  was  deposited  when 
the  rate  of  clastic  deposition  became  less  than  that 
of  basin  subsidence.  The  Harmon  lignite  bed  is  a 
local  aquifer  supplying  water  to  livestock  and  do- 
mestic wells  in  the  Gascoyne  area.  The  lignite 
aquifer  is  recharged  mainly  by  local  precipitation 
and  discharges  mainly  to  the  underlying  basal  Bul- 
lion Creek-Slop  aquifer  which  is  confined  by  the 
lignite  underclay.  The  sandstone  aquifer  is  re- 
charged by  leakage  from  the  overlying  lignite  aq- 
uifer. Because  recharge  to  both  aquifers  is  domi- 
nated by  precipitation,  the  quality  of  shallow 
groundwaters  is  controlled  mainly  by  chemical 
processes  occurring  in  the  unsaturated  zone.  Labo- 
ratory experiments  with  natural  aquifer  sediments 
and  waters  and  equilibrium  geochemical  modeling 
indicate  the  controlling  processes  are:  dissolution 
of  soil  gases  generated  by  oxidation  of  organic 
compounds;  oxidation  of  iron  sulfide  minerals;  dis- 
solution of  carbonate  minerals;  precipitation  and 
dissolution  of  gypsum;  cation  exchange  on  clay 
minerals  and  cation  exchange  and  adsorption  on 
lignitic  materials  in  the  unsaturated  zone;  and 
cation  exchange,  sulfate  reduction,  and  calcite  pre- 
cipitation within  the  aquifer.  Dewatering  of  the 
lignite  aquifer  within  the  mine  to  facilitate  strip- 
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ping  has  produced  a  large  cone  of  depression  cen- 
tered on  the  mine  in  the  lignite  aquifer  and  the 
underlying  sandstone  aquifer,  with  water  levels 
declining  at  a  rate  of  2.5  ft/yr  and  in  the  sandstone 
aquifer  by  about  1.5  ft/yr.  (Author's  abstract) 
W89-09043 


HYDROLOGIC  DATA  ON  THE  PUEBLOS  OF 
JEMEZ,  ZIA,  AND  SANTA  ANA,  SANDOVAL 
COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
S.  D.  Craigg. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-460,  1984.  37p,  4  fig,  9  tab,  2 
plates,  5  ref. 

Descriptors:  'Hydrologic  data  collections,  *New 
Mexico,  'Groundwater  quality,  Geohydrology, 
Wells,  Springs,  Streams,  Water  quality,  Ground- 
water level. 

This  report  presents  currently  available  geohydro- 
logic  data  on  the  Pueblos  of  Jemez,  Zia,  and  Santa 
Ana.  Data  about  the  occurrence,  quantity,  and 
quality  of  water  from  wells,  springs,  and  streams 
are  presented  in  nine  tables.  Data  are  tabulated  for 
73  wells  and  39  springs.  Water  quality  analyses  are 
presented  for  26  wells  and  19  springs.  The  location 
of  data  sites,  water  level  altitudes  for  wells,  land 
surface  altitudes  at  springs,  water  quality  data,  and 
other  information  are  shown  on  two  plates.  These 
data  provide  a  base  with  which  to  better  define  the 
water  resources  of  the  three  pueblos.  (Author's 
abstract) 
W89-09051 


MOVEMENT  AND  FATE  OF  SOLUTES  IN  A 
PLUME  OF  SEWAGE-CONTAMINATED 
GROUND  WATER,  CAPE  COD,  MASSACHU- 
SETTS: U.S.  GEOLOGICAL  SURVEY  TOXIC 
WASTE  GROUND-WATER  CONTAMINATION 
PROGRAM. 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-O9052 


DIGITAL  MODELING  OF  SOLUTE  TRANS- 
PORT IN  A  PLUME  OF  SEWAGE-CONTAMI- 
NATED GROUND  WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09054 


SEWAGE     CONTAMINANTS     IN     GROUND 
WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09055 


CLOSED-LOOP       STRIPPING,       COMBINED 

WITH    CAPILLARY    GAS    CHROMATOGRA- 

PHY/MASS  SPECTROMETRY  ANALYSIS  TO 

DEFINE  A  SEMI-VOLATILE  ORGANIC  CON- 

TAMFNANT  PLUME, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-09056 


EVIDENCE  OF  MICROBIAL  PROCESSES  IN 
SEWAGE-CONTAMINATED  GROUND 

WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09057 


MICROBIAL  DISTRIBUTION  AND  HETERO- 
TROPHIC UPTAKE  IN  A  SEWAGE  PLUME, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 


For  primary  bibliographic  entry  see  Field  5B. 
W 89-0905 8 


PRELIMINARY  STUDY  OF  DENITRIFICA- 
TION  IN  A  PLUME  OF  SEWAGE-CONTAMI- 
NATED GROUND  WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09059 


WATER-RESOURCES  STUDIES  IN  UTAH  BY 
THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 
1983,  TO  JUNE  30, 1984, 

Geological  Survey,  Salt  Lake  City,  UT. 
For  primary  bibliographic  entry  see  Field  2E. 
W  89-09060 


PRINCIPAL  FACTS  FOR  GRAVITY  STATIONS 
IN  DIXIE,  FAIRVIEW,  AND  STINGAREE  VAL- 
LEYS, CHURCHILL  AND  PERSHING  COUN- 
TIES, NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09061 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  SEPTEM- 
BER 1983, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09071 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER  IN  THE  ST.  JOHNS  RIVER 
WATER  MANAGEMENT  DISTRICT  AND  VI- 
CINITY, FLORIDA,  SEPTEMBER  1983, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09072 


WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  WYO- 
MING, FISCAL  YEAR  1983, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09079 


WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  NEW 
MEXICO -FISCAL  YEAR  1981, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09080 


GEOHYDROLOGIC  DATA  FOR  TEST  WELL 
USW  H-5,  YUCCA  MOUNTAIN  AREA,  NYE 
COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

C.  B.  Bentley,  J.  H.  Robison,  and  R.  W.  Spengler. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-853,  1983.  34p,  19  fig,  6  tab,  6 
ref.  Interagency  agreement  DE-AI08-78ET44802. 

Descriptors:  'Radioactive  waste  disposal,  'Geohy- 
drology, 'Test  wells,  'Hydrologic  data,  *Nye 
County,  'Nevada,  'Site  selection,  Groundwater 
budget,  Groundwater  level,  Groundwater  quality, 
Monitoring,  Wells,  Waste  disposal,  Groundwater 
movement,  Boreholes,  Dissolved  solids,  Sodium, 
Bicarbonate. 

Data  on  drilling  operations,  lithology,  borehole 
geophysics,  water  level  monitoring,  core  analysis, 
groundwater  chemistry,  pumping  tests,  and 
packer-injection  tests  are  reported  for  test  well 
USW  H-5.  The  well  is  one  of  a  series  of  test  wells 
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drilled  in  and  near  the  southwestern  part  of  the 
Nevada  Test  Site,  Nye  County,  Nevada,  in  coop- 
eration with  the  U.S.  Department  of  Energy. 
These  test  wells  are  part  of  the  Nevada  Nuclear 
Waste  Storage  Investigations  to  identify  suitable 
sites  for  storage  of  high-level  radioactive  wastes. 
Test  well  USW  H-5  was  drilled  to  a  total  depth  of 
1,219  m  through  volcanic  rocks  consisting  mostly 
of  ash-flow  tuff.  Depth  of  water  in  the  well  ranged 
between  703.8  and  707.2  m  below  land  surface,  at 
an  approximate  altitude  of  704  m  above  sea  level. 
Drawdown  in  the  well  exceeded  6  m  after  test 
pumping  more  than  3,000  min  at  a  rate  of  10  L/sec. 
Borehole  flow  surveys  showed  that  about  90%  of 
the  water  in  the  well  is  contributed  by  the  zone 
between  707  and  about  820  m  below  land  surface. 
Two  composite  water  samples  collected  after  well 
completion  contained  206  and  220  mg/L  of  dis- 
solved solids.  Sodium  and  bicarbonate  were  the 
predominant  dissolved  anion  and  cation.  The  con- 
centration of  dissolved  silica  was  48  mg/L  in  both 
samples,  which  is  a  relatively  large  concentration 
for  most  natural  waters.  (Author's  abstract) 
W89-09081 


CHEMICAL  COMPOSITION  OF  GROUND 
WATER  AND  THE  LOCATIONS  OF  PERMEA- 
BLE ZONES  IN  THE  YUCCA  MOUNTAIN 
AREA,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

L.  V.  Benson,  J.  H.  Robison,  R.  K.  Blankennagel, 
and  A.  E.  Ogard. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-854,  1983.  19p,  12  fig,  1  tab,  7 
ref.  Interagency  agreement  DE-AI08-78ET44802. 

Descriptors:  'Nevada,  'Radioactive  waste  dispos- 
al, 'Site  selection,  'Chemical  analysis,  'Ground- 
water quality,  'Permeability,  'Yucca  Mountain, 
Wells,  Sodium,  Bicarbonate,  Groundwater  move- 
ment, Isotopic  tracers. 

Ten  wells  in  the  Yucca  Mountain  area  of  southern 
Nevada  have  been  sampled  for  chemical  analysis. 
Samples  were  obtained  during  pumping  of  water 
from  the  entire  well  bore  (composite  sample)  and 
in  one  instance  by  pumping  water  from  a  single 
isolated  interval  in  well  UE-25b  number  1.  Sodium 
is  the  most  abundant  cation  and  bicarbonate  the 
most  abundant  anion  in  all  water  samples.  Al- 
though the  general  chemical  compositions  of  indi- 
vidual samples  are  similar,  there  are  significant 
differences  in  uncorrected  carbon- 14  age  and  in 
inorganic  and  stable-isotope  composition.  Flow 
surveys  of  seven  wells  performed  using  iodine-131 
as  a  tracer  indicate  that  groundwater  production  is 
usually  from  one  or  more  discrete  zones  of  perme- 
ability. (Author's  abstract) 
W89-09082 


GEOHYDROLOGIC  DATA  FOR  TEST  WELL 
UE-25B  NUMBER  1,  NEVADA  TEST  SITE,  NYE 
COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

D.  H.  Lobmeyer,  M.  S.  Whitfield,  R.  G.  Lahoud, 
and  L.  Bruckheimer. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-855,  1983.  48p,  28  fig,  5  tab,  3 
ref.  Interagency  agreement  DE-AI08-78ET44802. 

Descriptors:  'Radioactive  waste  disposal,  'Yucca 
Mountain,  'Geohydrology,  'Hydrologic  data, 
'Test  wells,  'Nevada,  'Nye  County,  'Site  selec- 
tion, 'Data  collections,  Radioactive  wastes,  Dis- 
posal sites,  Site  selection,  Boreholes,  Lithology, 
Groundwater  quality. 

Data  were  collected  to  determine  the  hydraulic 
characteristics  of  rocks  penetrated  in  test  well  UE- 
25b  number  1.  This  well  is  one  of  a  series  of  test 
wells  drilled  in  and  near  the  southwestern  part  of 
the  Nevada  Test  Site  in  a  program  conducted  in 
cooperation  with  the  U.S.  Department  of  Energy. 
These  investigations  are  part  of  the  Nevada  Nucle- 
ar Waste  Storage  Investigations  to  identify  suitable 
sites  for  storage  of  high  level  radioactive  wastes. 
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Data  on  drilling  operations,  lithology,  core  analy- 
ses, borehole  geophysics,  hydrologic  monitoring, 
hydraulic  testing,  and  groundwater  chemistry  for 
test  well  UE-25b  number  1  are  reported.  (Author's 
abstract) 
W89-09083 


GEOHYDROLOGIC  DATA  FOR  TEST  WELL 
USW  H-6  YUCCA  MOUNTAIN  AREA,  NYE 
COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

R.  W.  Craig,  R.  L.  Reed,  and  R.  W.  Spengler. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-856,  1983.  35p,  18  fig,  6  tab,  8 
ref.  Interagency  agreement  DE-AI08-78ET44802. 

Descriptors:  *Radioactive  waste  disposal,  *Yucca 
Mountain,  'Geohydrology,  *Hydrologic  data, 
"Test  wells,  'Nevada,  *Nye  County,  *Data  collec- 
tions, Radioactive  wastes,  Disposal  sites,  Site  selec- 
tion, Boreholes,  Lithology,  Groundwater  quality. 

The  following  data  are  presented  for  test  well 
USW  H-6:  drilling  operations,  lithology,  availabil- 
ity of  borehole  geophysical  logs,  water  levels, 
future  availability  of  core  analyses,  water  chemis- 
try, pumping  tests,  and  packer-injection  tests.  The 
well  is  one  of  a  series  of  test  wells  drilled  in  and 
near  Yucca  Mountain  adjacent  to  the  Nevada  Test 
Site,  Nye  County,  Nevada,  in  cooperation  with  the 
U.S.  Department  of  Energy.  These  investigations 
are  part  of  the  Nevada  Nuclear  Waste  Storage 
Investigations  to  identify  suitable  sites  for  under- 
ground storage  of  high-level  radioactive  wastes. 
Test  well  USW  H-6  was  drilled  to  a  total  depth  of 
1,220  m.  Rocks  penetrated  are  predominantly  ash- 
flow  tuffs.  Lava  was  encountered  from  877  to 
1,126  m.  The  composite  static  water  level  is  ap- 
proximately 526  m  below  land  surface.  The  well 
was  pumped  during  two  periods.  Maximum  draw- 
down was  about  18  m  after  pumping  for  4,822  min 
at  28  L/sec,  and  12  m  after  pumping  for  2,226  min 
at  27  L/sec.  A  borehole  flow  survey  showed  that 
91%  of  the  water  withdrawn  from  the  well  came 
from  the  depth  intervals  from  616  to  631  m,  and 
from  777  to  788  m.  (Author's  abstract) 
W89-09084 


HYDROGEOLOGY  AND  WATER  QUALITY 
OF  SIGNIFICANT  SAND  AND  GRAVEL 
AQUIFERS  IN  PARTS  OF  ANDROSCOGGIN, 
CUMBERLAND,  FRANKLIN,  KENNEBEC, 
LINCOLN,  OXFORD,  SAGADAHOC,  AND 
SOMERSET  COUNTIES,  MAINE:  SAND  AND 
GRAVEL  AQUIFER  MAPS  10,  11,  16,  17  AND 
32, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

D.  H.  Tepper,  J.  S.  Williams,  A.  L.  Tolman,  and 
G.  C.  Prescott. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-82a,  1985.  106p,  11  fig,  9  tab, 
5  plates,  79  ref. 

Descriptors:  'Geohydrology,  'Groundwater  qual- 
ity, *Sand  aquifers,  'Aquifers,  'Maine,  'Water 
quality,  Gravel,  Maps,  Bedrock,  Well  yield, 
Groundwater  budget,  Water  table,  Calcium, 
Sodium,  Bicarbonates,  Iron,  Manganese,  Water 
pollution  sources. 

A  reconnaissance  level  geohydrologic  study  was 
made  of  2,408  sq  mi  in  Androscoggin,  Cumber- 
land, Franklin,  Kennebec,  Lincoln,  Oxford,  Saga- 
dahoc and  Somerset  Counties  in  Maine.  This  area 
is  included  in  Maps  10,  11,  16,  17,  and  32  of  the 
Sand  and  Gravel  Aquifer  Map  Series  published  by 
the  Maine  Geological  Survey.  The  significant  sand 
and  gravel  aquifers,  defined  as  yielding  10  or  more 
gal/min  to  a  properly  installed  domestic  well,  con- 
sist of  glacial  ice-contact  and  outwash  deposits 
which  occur  primarily  in  the  valleys  of  the  major 
rivers  and  along  their  tributaries.  Significant 
aquifers  comprise  almost  109  sq  mi,  but  yields  that 
exceed  50  gal/min  are  estimated  to  be  available 
within  only  21%  of  this  area.  Typically,  the  water 
table  is  within  20  ft  of  the  land  surface.  Based  on 
seismic  data,  the  greatest  known  depth  to  bedrock 


is  340  ft.  The  regional  groundwater  quality  has  the 
following  characteristics:  It  is  slightly  acidic  to 
slightly  basic;  calcium  and  sodium  are  the  most 
abundant  cations;  bicarbonate  is  the  most  abundant 
anion;  and  the  water  is  soft.  In  some  localities 
concentrations  of  iron  and  manganese  are  high 
enough  to  limit  use  of  the  water  without  treatment. 
Sixty-six  sites,  including  32  solid  waste  facilities 
and  18  salt-storage  lots  were  identified  as  potential 
sources  of  groundwater  contamination  to  the  sand 
and  gravel  aquifers  in  the  study  area.  (Author's 
abstract) 
W89-09085 


OCCURRENCE  OF  URANIUM  IN  GROUND 
WATER  IN  THE  VICINITY  OF  THE  U.S.  DE- 
PARTMENT OF  ENERGY  FEED  MATERIALS 
PRODUCTION  CENTER,  FERNALD,  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09086 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NEBRASKA, 
1984, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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GEOHYDROLOGY  OF  THE  UNSATURATED 
ZONE  AT  THE  BURIAL  SITE  FOR  LOW- 
LEVEL  RADIOACTIVE  WASTE  NEAR 
BEATTY,  NYE  COUNTY,  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
W.  D.  Nichols. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-198,  1986.  85p,  32  fig,  17  tab, 
1  plate,  38  ref. 

Descriptors:  'Soil  water,  'Groundwater  pollution, 
•Geohydrology,  'Aeration  zone,  'Waste  disposal, 
•Site  selection,  'Radioactive  waste  disposal, 
'Beatty,  'Nevada,  'Path  of  pollutants,  Soil  water, 
Hydrologic  budget,  Precipitation,  Soil  water  po- 
tential, Hydraulic  conductivity,  Evaporation,  Per- 
colation. 

Low-level  radioactive  solid  waste  has  been  buried 
in  trenches  at  a  site  near  Beatty,  Nevada,  since 
1962.  In  1976,  as  part  of  a  national  program,  the 
U.S.  Geological  Survey  began  a  study  of  the  geo- 
hydrology of  the  waste  burial  site  to  provide  a 
basis  for  estimating  the  potential  for  radionuclide 
migration  in  the  unsaturated  zone  beneath  the 
waste  burial  trenches.  Data  collected  include  mete- 
orological information  for  calibration  of  a  long- 
term  water  budget  analysis,  soil  moisture  profiles, 
soil  water  potentials,  and  hydraulic  properties  of 
representative  unsaturated  sediment  samples  to  a 
depth  of  about  10  m.  The  waste  burial  facility  is  in 
the  northern  Amargosa  Desert  about  170  km 
northwest  of  Las  Vegas,  NV.  The  region  is  arid; 
mean  annual  precipitation  at  Lathrop  Wells,  30  km 
south  of  the  site,  is  only  7.4  cm.  The  mean  daily 
maximum  temperature  at  Lathrop  Wells  in  July, 
the  hottest  month,  is  37  C.  The  site  is  underlain  by 
poorly  stratified  deposits  of  gravelly  or  silty  sand 
and  sandy  gravel,  and  thick  beds  of  clayey  sedi- 
ments. The  total  thickness  of  valley  fill  deposits 
beneath  the  site  is  about  175  m;  the  unsaturated 
zone  is  about  85  m  thick.  Volumetric  soil  moisture 
to  depths  of  4  m  ranges  from  4%  to  10%,  but 
commonly  is  in  the  range  from  6%  to  8%.  Soil 
water  potential,  measured  to  depths  of  3  to  10  m, 
ranged  from  -10  to  -70  bars.  Unsaturated  hydraulic 
conductivity  computed  from  laboratory  analyses 
of  representative  samples  ranges  from  10  to  the  - 
13th  power  to  10  to  the  -4th  power  cm/day.  Evap- 
oration studies  over  a  2-yr  period  were  used  to 
calibrate  a  numerical  procedure  for  analyzing  long- 
term  precipitation  data  and  estimating  annual 
water  budgets  during  the  15-yr  period  1962-76. 
This  analysis  (1)  demonstrated  that  a  potential 
exists  for  deep  percolation  (>  2  m),  despite  high 
annual  evaporation  demands,  and  (2)  provided  pre- 
dictions of  the  time  of  yr  and  the  antecedent  condi- 


tions which  enhance  the  probability  of  deep  perco- 
lation. Soil  moisture  profiles  obtained  monthly 
over  an  18-mo  period  demonstrate  that  deep  perco- 
lation does  occur.  Soil  moisture  conditions  ante- 
cedent to  an  observed  deep-percolation  event,  and 
the  time  of  yr  when  the  percolation  occurred, 
support  the  interpretations  based  on  long-term  me- 
teorological records.  (Author's  abstract) 
W89-09088 


MODEL   ASSESSMENT   FOR    DELINEATING 
WELLHEAD  PROTECTION  AREAS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For   primary   bibliographic   entry   see   Field   5G. 
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WATER  RESOURCES  ACTIVITIES  IN  LOUISI- 
ANA DISTRICT  FISCAL  YEAR  1985, 

Geological  Survey,  Baton  Rouge,  LA   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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PRELIMINARY  EVALUATION  OF  THE  GEO- 
HYDROLOGY AND  WATER  QUALITY  OF 
THE  GREENACRES  LANDFILL  AREA,  SPO- 
KANE COUNTY,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

W.  E.  Lum,  G.  L.  Turney,  and  R.  C.  Alvord. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-496,  1986.  41p,  4  fig,  2  tab,  18 
ref. 

Descriptors:  'Groundwater  quality,  'Geohydro- 
logy, 'Spokane,  'Washington,  'Path  of  pollutants, 
'Water  pollution  sources,  'Waste  disposal, 
•Groundwater  pollution,  Leachates,  Landfills, 
Aquifers,  Organic  compounds,  Trans-dichloroeth- 
ene. 

The  Greenacres  Landfill,  located  about  1 1  mi  east 
of  the  city  of  Spokane,  Washington,  was  used  for 
the  disposal  of  waste  from  1951  to  1972.  Materials 
in  the  landfill  include  household  and  industrial 
waste  materials,  and  various  hazardous  wastes.  In 
1983  the  landfill  was  designated  by  the  U.S.  EPA 
as  a  'Superfund'  site.  The  purposes  of  this  investi- 
gation were  to  gather,  describe,  and  interpret  all 
the  existing  data  concerning  the  hydrology  and 
groundwater  quality  of  the  area  surrounding  the 
landfill,  and  to  identify  any  additional  data  needed 
to  describe  the  hydrology  of  the  area.  The  quantity 
of  water  flow  through  the  landfill  as  a  result  of 
precipitation  on  the  landfill  and  in  the  drainage 
basin  above  the  landfill  probably  ranges  from 
21,000  to  85,000  gal/day.  This  water  movement 
may  be  creating  a  leachate  and  transporting  some 
of  the  wastes  out  of  the  landfill.  The  plume  would 
encompass  an  area  where  groundwater  provides 
most  of  the  water  used  for  municipal,  industrial, 
irrigation,  and  domestic  purposes.  Water  quality 
analyses  of  water  from  numerous  wells  in  the  area 
which  are  open  to  the  Spokane  aquifer  are  avail- 
able, but  well  25/45- 16K1  is  the  only  well  where 
groundwater  contamination  was  consistently  ap- 
parent. This  well  is  only  500  ft  from  the  landfill. 
Contamination  of  water  in  this  well  was  indicated 
by  high  concentrations  of  dissolved  mineral  con- 
stituents and  several  organic  compounds,  including 
trans-dichloroethene  (115  to  392  micrograms/L). 
Available  data  are  insufficient  to  completely  inter- 
pret the  groundwater  flow  system  near  this  well 
and  the  source  of  the  contamination  cannot  be 
determined  conclusively.  While  the  existing  data 
are  adequate  to  provide  background  information, 
more  data  are  needed  to:  (1)  determine  the  source 
of  contamination  in  well  25/45-16K1;  (2)  deter- 
mine groundwater  flow  in  the  Spokane  aquifer 
near  well  25/45- 16K1,  and  (3)  determine  the  extent 
of  contamination  in  the  Spokane  aquifer.  The 
degree  of  the  influence  of  the  landfill  on  the  Spo- 
kane aquifer  cannot  be  determined  with  existing 
data.  (Author's  abstract) 
W89  09098 
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POTENTIAL  HYDROLOGIC  EFFECTS  OF 
GROUND-WATER  WITHDRAWALS  FROM 
THE   DAKOTA   AQUIFER,   SOUTHWESTERN 

KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6G 
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GROUND-WATER  AND  SURFACE-WATER- 
LEVEL  DATA  AT  RINDGE  TRACT  ON  THE 
STOCKTON  DEEP  WATER  SHIP  CHANNEL, 
SAN  JOAQUIN  COUNTY,  CALIFORNIA,  1983- 
84, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

K.  L.  Johnson,  and  M.  J.  Pierce. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-573,   1986.   lp,  6  fig,  7  ref. 

Descriptors:  'Surface-ground  water  relations, 
•California,  'Groundwater  level,  *Water  level, 
•Dredging,  'Stockton  Deep  Water  Channel,  Ob- 
servation wells,  Environmental  effects,  Tide  lands. 

The  Sacramento-San  Joaquin  Delta  is  formed  at 
the  confluence  of  the  two  major  rivers  that  drain 
the  Central  Valley  of  California.  The  Sacramento 
and  San  Joaquin  Rivers  and  many  interconnecting 
sloughs  meandered  back  and  forth  across  the  tide- 
lands,  frequently  overflowing  their  banks.  Ap- 
proximately 1,100  miles  of  levees  were  constructed 
to  form  about  60  tracts  or  islands  that  protect  these 
lands  from  periodic  flooding.  The  levees  were 
constructed  of  sand,  silt,  and  peat  dredged  from 
the  channel  bottom  and  are  subject  to  erosion  and 
failure.  Owing  to  compaction,  oxidation  of  the 
peat,  and  other  related  conditions,  the  islands  are 
subsiding  at  rates  of  up  to  0.25  ft/yr.  The  altitude 
of  the  land  surface  of  the  islands  is  often  below  sea 
level  and  below  the  surface  water  level  in  the 
channel.  This  condition  causes  stresses  that  may 
contribute  to  high  groundwater  levels  and  levee 
failure.  The  U.S.  Army  Corps  of  Engineers  re- 
quested that  the  U.S.  Geological  Survey  install  and 
maintain  continuous  recorders  to  monitor  water 
levels  in  each  of  four  wells.  Monitoring  which 
began  in  July  1983  also  provided  data  to  show  the 
relation  between  surface  water  levels  in  the  chan- 
nel and  groundwater  levels  in  the  wells.  Dredging 
began  in  the  area  of  the  Rindge  Tract  site  during 
the  latter  part  of  July  1983.  Water  levels  in  all  four 
wells  dropped  1.5  to  2  ft  between  September  1983 
and  September  1984  and  continued  to  drop  thor- 
ough December  1984.  (Lantz-PTT) 
W89-09101 


LEACHATE  MIGRATION  FROM  AN  IN  SITU 
OIL-SHALE  RETORT  NEAR  ROCK  SPRINGS, 
« lOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
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POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  WEST-CEN- 
HIAL  FLORIDA,  SEPTEMBER  1985, 

jeological  Survey,  Denver,  CO.  Water  Resources 
Oiv. 
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1AJE?_TABLE  DECLINE  IN  THE  SOUTH- 
CENTRAL  GREAT  BASIN  DURING  THE  QUA- 
TERNARY PERIOD:  IMPLICATIONS  FOR 
[OXIC-WASTE  DISPOSAL, 

jeological  Survey,  Richmond,  VA.  Water  Re- 
ources  Div. 

•  J.  Winograd,  and  B.  J.  Szabo. 
Vvailable  from  Books  and  Open  File  Report  Sec- 
ion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Jpen-File  Report  85-697,  1986.  18p,  1  fig,  1  tab,  26 

>escriptors:  'Paleohydrology,  'Underground 
vaste  disposal,  'Geohydrology,  'Water  table  de- 
Iine,     'Nevada,     'California,     'Waste    disposal, 


Groundwater  discharge,  Tectonics,  Groundwater 
level,  Aeration  zone,  Hydraulic  gradient. 

The  distribution  of  vein  calcite,  tufa,  and  other 
features     indicative     of    paleo-groundwater     dis- 
charge, indicates  that  during  the  early  to  middle 
Pleistocene,  the  water  table  at  Ash  Meadows,  in 
the  Amargosa  Desert,   Nevada,   and   at  Furnace 
Creek  Wash,  in  east-central  Death  Valley,  Califor- 
nia,  was  tens  to  hundreds  of  meters  above  the 
modern  water  table,   and   that  groundwater  dis- 
charge occurred   up   to    18   km   up-the-hydraulic 
gradient  from  modern  discharge  areas.  Uranium 
series  dating  of  the  calcific  veins  permits  calcula- 
tion of  rates  of  apparent  water  table  decline-  rates 
of  0.02  to  0.08  m/1000  yr  are  indicated  for  Ash 
meadows  and  0.2  to  0.6  m/1000  yr  for  Furnace 
Creek  Wash.  The  rates  for  Furnace  Creek  Wash 
closely    match   a   published   estimate   of  vertical 
crustal  offset  for  this  area,  suggesting  that  tecton- 
lsm  is  a  major  cause  for  the  displacement  observed. 
In  general,  displacements  of  the  paleo-water  table 
probably   reflect   a   combination   of:   (a)   tectonic 
uplift  of  vein  calcite  and  tufa,  unaccompanied  by  a 
change  in  water  table  altitude;  (b)  decline  in  water 
table  altitude  in  response  to  tectonic  depression  of 
areas  adjacent  to  dated  veins  and  associated  tufa; 
(c)  decline  in  water  table  altitude  in  response  to 
increasing  aridity  caused  by  major  uplift  of  the 
Sierra  Nevada  and  Transverse  Ranges  during  the 
Quaternary;  and  (d)  decline  in  water  altitude  in 
response  to  erosion  triggered  by  increasing  aridity 
and/or  tectonism.  A  synthesis  of  geohydrologic, 
neotectonic,    and    paleoclimatologic    information 
with  the  vein-calcite  data  permits  the  inference 
that   the  water  table  in  the  south-central  Great 
Basin  progressively  lowered  throughout  the  Qua- 
ternary. This  inference  is  pertinent  to  an  evaluation 
of  the   utility   of  thick   (200-600  m)   unsaturated 
zones  of  the  region  for  isolating  solidified  radioac- 
tive wastes  from  the  hydrosphere  for  hundreds  of 
millema.  Wastes  buried  a  few  tens  to  perhaps  100 
m  above  the  modern  water  table-that  is  above 
possible   water  level   rises  due  to  future  pluvial 
climates-are  unlikely  to  be  inundated  by  a  rising 
water  table  in  the  foreseeable  geologic  future  (Au- 
thor's abstract) 
W89-09107 


PRELIMINARY  REPORT  ON  GEOPHYSICAL 
WELL-LOGGING  ACTIVITY  ON  THE  SALTON 
SEA  SCIENTIFIC  DRILLING  PROJECT,  IMPE- 
RIAL VALLEY,  CALIFORNIA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B 
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ESTIMATION  OF  THE  RECHARGE  AREA 
CONTRIBUTING  WATER  TO  A  PUMPED 
WELL  IN  A  GLACIAL-DRIFT,  RIVER-VALLEY 
AQUIFER, 

Geological   Survey,   Providence,   RI.   Water   Re- 
sources Div. 
D.  J.  Morrissey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-543,  1987.  60p,  31  fig,  4  tab, 
51  ref. 

Descriptors:  'Recharge  area,  'Pump  wells,  'Gla- 
cial drift,  'Model  studies,  'Aquifer  characteristics, 
'Hydraulic  conductivity,  'Groundwater  recharge, 
'Groundwater  quality,  'Glacial  aquifers,  'Mathe- 
matical models,  Hydrologic  models,  Aquifers, 
Rivers,  Land  use,  Water  quality  control,  Pumping, 
Groundwater  management,  Estimating,  Drinking 
water,  Valleys. 

The  highly  permeable,  unconfined,  glacial  drift 
aquifers  that  occupy  most  New  England  river  val- 
leys constitute  the  principal  source  of  drinking 
water  for  many  communities  that  obtain  part  or  all 
of  their  public  water  supply  from  groundwater. 
Analytical,  two-dimensional  numerical  and  three- 
dimensional  numerical  models  were  used  to  delin- 
eate contributing  areas  of  groundwater  pollution. 
These  methods  of  analysis  were  compared  by  ap- 
plying them  to  hypothetical  aquifer  having  the 
dimensions  and  geometry  of  a  typical  glacial  drift 
river  valley  aquifer.  In  the  model  analyses,  factors 
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that  control  the  size  and  shape  of  a  contributing 
area  were  varied  over  ranges  of  values  common  to 
glacial  drift  aquifers  in  New  England.  These  con- 
trolling factors  include  the  rate  of  well  discharge, 
rate  of  recharge  to  the  aquifer  from  precipitation 
and  from  adjacent  till  and  bedrock  uplands,  dis- 
tance of  a  pumping  well  from  a  stream  or  other 
potential  source  of  induced  recharge,  degree  of 
hydraulic  connection  of  the  aquifer  with  a  stream, 
horizontal  hydraulic  conductivity  of  the  aquifer, 
ratio  of  horizontal  to  vertical  hydraulic  conductivi- 
ty,  and   degree   of  well   penetration.    Numerical 
models  of  valley  aquifers  are  deemed  best  suited  to 
determine  the  approximate  contributing  area  of  a 
well  because  of  their  capability  to  simulate  more 
accurately  the  variable  geohydrologic  conditions 
typical  of  glacial  drift  valley  aquifers.  On  the  basis 
of  results  obtained  with  the  two-dimensional  nu- 
merical model,  for  which  a  wide  range  of  hydro- 
logic  conditions  were  simulated,  the  contributing 
area  in  a  typical  glacial  drift,  river  valley  setting 
for  a  well  pumped  at  a  rate  of  1.0  million  gal/day- 
a  common  pumping  rate-can  be  expected  to  range 
from  about  0.9  to  1.8  sq  mi.  Model  analysis  also 
shows  that  the  contributing  area  of  pumped  wells 
may  be  expected  to  extend  to  the  opposite  side  of 
the  river  and  to  include  significant  areas  of  till 
uplands  adjacent  to  the  aquifer  on  both  sides  of  the 
valley.    Simulations    with    the    three-dimensional 
model  allow  a  full  delineation  of  the  zone  of  con- 
tribution for  a  pumped  well.  For  the  relatively  thin 
(100  ft  or  less)  unconfined  aquifers  considered  in 
this  analysis,  the  model  showed  that  the  zone  of 
contribution  extended  throughout  the  entire  satu- 
rated thickness  of  aquifer.  (Lantz-PTT) 
W89-09115 


DISTRIBUTION  AND  MOBILITY  OF  SELENI- 
UM AND  OTHER  TRACE  ELEMENTS  IN 
SHALLOW  GROUND  WATER  OF  THE  WEST- 
ERN SAN  JOAQUIN  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
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DOCUMENTATION  OF  A  DEEP  PERCOLA- 
TION MODEL  FOR  ESTIMATING  GROUND- 
WATER RECHARGE, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

H.  H.  Bauer,  and  J.  J.  Vaccaro. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-536,  1987.  180p,  13  fig,  2  tab, 
19  ref,  append. 

Descriptors:  'Computer  programs,  'Recharge, 
'Computer  programs,  'Documentation,  'Percola- 
tion, 'Groundwater  recharge,  'Model  studies, 
Aquifers,  Hydrologic  models,  Precipitation,  Simu- 
lation analysis,  Computer  models,  Soil  water, 
Mathematical  models,  Air  temperature,  Soil  prop- 
erties, Estimating,  Evaporation,  Transpiration, 
Runoff,  Snowmelt,  Fortran. 

A  deep  percolation  model,  which  operates  on  a 
daily  basis,  was  developed  to  estimate  long-term 
average  groundwater  recharge  from  precipitation. 
It  has  been  designed  primarily  to  simulate  recharge 
in  large  areas  with  variable  weather,  soils,  and  land 
uses,  but  it  can  also  be  used  at  any  scale.  The 
physical  and  mathematical  concepts  of  the  deep 
percolation  model,  its  subroutines  and  data  require- 
ments, and  input  data  sequence  and  formats  are 
documented.  The  physical  processes  simulated  are 
soil  moisture  accumulation,  evaporation  from  bare 
soil,  plant  transpiration,  surface  water  runoff,  snow 
accumulation  and  melt,  and  accumulation  and 
evaporation  of  intercepted  precipitation.  The  mini- 
mum data  sets  for  the  operation  of  the  model  are 
daily  values  of  precipitation  and  maximum  and 
minimum  air  temperature,  soil  thickness  and  avail- 
able water  capacity,  soil  texture,  and  land  use. 
Long-term  average  annual  precipitation,  actual 
daily  stream  discharge,  monthly  estimates  of  base 
flow,  Soil  Conservation  Service  surface  runoff 
curve  numbers,  land  surface  altitude-slope-aspect, 
and  temperature  lapse  rates  are  optional.  The  pro- 
gram is  written  in  the  FORTRAN  77  language 


53 


t 

s 

i. 

x 

c 
z 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 

with  no  enhancements  and  should  run  on  most 
computer  systems  without  modifications.  Docu- 
mentation has  been  prepared  so  that  program 
modifications  may  be  made  for  inclusions  of  addi- 
tional physical  processes  or  deletion  of  ones  not 
considered  important.  (Author's  abstract) 
W  89-091 17 


AQUIFER-NOMENCLATURE  GUIDELINES, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  L.  Laney,  and  C.  B.  Davidson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-534,  November  1986.  46p,  4 
fig,  14  ref. 

Descriptors:  "Taxonomy,  'Classification, 

•Aquifers,  'Standards,  *Geohydrology,  Lithology, 
Stratigraphy,  Geography,  Aquifer  characteristics. 

Guidelines  and  recommendations  for  naming 
aquifers  are  presented  to  assist  authors  of  geohy- 
drological  reports  in  the  United  States  Geological 
Survey,  Water  Resources  Division.  The  hierarchy 
of  terms  that  is  used  for  water-  yielding  rocks  from 
largest  to  smallest  is  aquifer  system,  aquifer,  and 
zone.  If  aquifers  are  named,  the  names  should  be 
derived  from  lithologic  terms,  rock-stratigraphic 
units,  or  geographic  names.  The  following  items 
are  not  recommended  as  sources  of  aquifer  names: 
time-stratigraphic  names,  relative  position,  alpha- 
numeric designations,  depositional  environment, 
depth  of  occurrence,  acronyms,  and  hydrologic 
conditions.  Confining  units  should  not  be  named 
unless  doing  so  clearly  promotes  understanding  of 
a  particular  aquifer  system.  Sources  of  names  for 
confining  units  are  similar  to  those  for  aquifer 
names,  i.e.  lithologic  terms,  rock-stratigraphic  units 
or  geographic  names.  Examples  of  comparison 
charts  and  tables  that  are  used  to  define  the  geohy- 
drologic  framework  are  included.  Aquifers  are  de- 
fined in  1 1  hypothetical  examples  that  characterize 
geohydrologic  settings  throughout  the  country. 
(Author's  abstract) 
W89-09118 


SIMULATION  OF  FLOW  IN  THE  EDWARDS 
AQUIFER,  SAN  ANTONIO  REGION,  TEXAS, 
AND  REFINEMENT  OF  STORAGE  AND 
FLOW  CONCEPTS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

R.  W.  Maclay,  and  L.  F.  Land. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-532,  1987.  86p,  23  fig,  7  tab, 
92  ref. 

Descriptors:  'Groundwater  storage,  'Simulation 
analysis,  'Model  studies,  'Groundwater  move- 
ment, 'Edwards  Aquifer,  'Storage  coefficient, 
'Texas,  Aquifers,  Geohydrology,  Groundwater  re- 
charge, Finite  difference  methods,  Geologic  frac- 
tures, Transmissivity,  Anisotropy,  Groundwater- 
surface  relations,  Groundwater  barriers,  Confined 
aquifers,  Geological  formations,  Springs. 

The  Edwards  aquifer  is  a  complexly  faulted,  car- 
bonate aquifer  lying  within  the  Balcones  fault  zone 
of  south-central  Texas.  The  aquifer  is  recharged 
mainly  by  streamflow  losses  in  the  outcrop  area  of 
the  Edwards  aquifer  and  is  discharged  by  major 
springs  located  at  considerable  distances,  as  much 
as  150  mi,  from  the  areas  of  recharge,  and  by  wells. 
Groundwater  flow  within  the  Edwards  aquifer  of 
the  San  Antonio  region  was  simulated  to  investi- 
gate concepts  relating  to  the  storage  and  flow 
characteristics.  A  general  purpose,  finite  difference 
model,  modified  to  provide  the  capability  of  repre- 
senting barrier  faults,  was  used  to  simulate  ground- 
water flow  and  storage  in  the  aquifer.  The  simula- 
tions investigated  the  effects  of  complex  geologic 
structures  and  significant  changes  in  transmissivity, 
anisotropy,  and  storage  coefficient,  with  initial 
values  based  on  concepts  developed  in  previous 
studies  Results  of  the  simulations  confirmed  the 
original  estimates  of  transmissivity  values  (>  100 
sq  ft/scc)  in  the  confined  zone  of  the  aquifer  be 
tween  San  Antonio  and  Comal  Springs.  A  storage 
coefficient  of  0.05  in  the  unconfined  zone  of  the 


aquifer  produced  the  best  simulation  of  water 
levels  and  springfiow.  A  major  interpretation  re- 
sulting from  the  simulations  is  that  two  essentially 
independent  areas  of  regional  flow  were  identified 
in  the  west  and  central  part  of  the  study  area.  Flow 
from  the  two  areas  converges  at  Comal  Springs. 
The  directions  of  computed  flux  vectors  reflected 
the  presence  of  major  barrier  faults  which  locally 
deflect  patterns  of  groundwater  movement.  The 
most  noticeable  deflection  is  the  convergence  of 
flow  through  the  geologic  structural  opening,  the 
Knippa  gap,  in  eastern  Uvalde  County.  A  second 
significant  interpretation  is  that  groundwater  flow 
in  northeastern  Bexar,  Comal,  and  Hays  Counties 
is  diverted  by  barrier  faults  toward  San  Marcos 
Springs,  a  regional  discharge  point.  (Lantz-PTT) 
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Quaternary  glacial  deposits  and  Pennsylvanian  and 
Mississippian  sandstones,  -the  Saginaw  Formation 
and  Marshall  Sandstone-are  the  major  aquifers  in 
the  Michigan  basin.  These  aquifers  supply  approxi- 
mately 188  million  gal/day  to  municipalities  in  the 
29,000  sq  mi  study  area.  The  most  significant  prob- 
lems related  to  groundwater  supplies  are  the  identi- 
fication of  potable  sources  of  groundwater  in  large 
quantities  and  the  migration  of  saline  groundwater 
toward  pumping  centers.  Saline  water  underlies 
the  entire  lower  Peninsula  of  Michigan  at  indeter- 
minate depth  in  the  deeper  parts  of  the  Saginaw 
Formation  and  Marshall  Sandstone  in  the  center  of 
the  Michigan  basin.  In  places,  saline  water  is 
present  in  glacial  deposits.  Overdraft  has  resulted 
in  severe  drawdown  in  the  Lansing  area  and  the 
abandonment  of  wells  near  Flint  because  of  saline 
water  encroachment.  Increased  demand  on  the 
groundwater  resources  of  the  study  area  are  ex- 
pected to  cause  further  problems.  In  1985,  the  U.S. 
Geological  Survey  began  a  5-yr  study  to  define  the 
geohydrologic  framework,  describe  the  geochem- 
istry of  groundwater  in  the  glacial  and  bedrock 
aquifers,  and  analyze  regional  groundwater  flow 
patterns.  The  scope,  plan  of  study,  organization 
and  work  elements  are  described  in  this  report. 
(Author's  abstract) 
W89-09120 


HYDROLOGIC  MONITORING  IN  THE  AREA 
OF  THE  TENNESSEE-TOMBIGBEE  WATER- 
WAY, MISSISSIPPI-ALABAMA  FISCAL  YEAR 
1985, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09121 

GEOHYDROLOGY  OF  AND  POTENTIAL  FOR 
FLUID  DISPOSAL  IN  THE  ARBUCKLE  AQUI- 
FER IN  KANSAS,  WITH  A  SECTION  ON  LOG 
ANALYSIS  OF  THE  ARBUCKLE  AQUIFER, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

J.  E.  Carr,  H.  E.  McGovern,  T.  Gogel,  and  J.  H. 
Doveton. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-  File  Report  86-491,  1986.  lOlp,  49  fig,  4  tab, 
97  ref. 

Descriptors:  'Underground  waste  disposal, 
•Aquifers,  'Aquifer  characteristics,  'Kansas, 
•Geohydrology,  'Arbuckle  Aquifer,  'Path  of  pol- 
lutants, 'Waste  disposal,  Brine,  Aquifers,  Ground- 


water pollution,  Permeability,  Transmissivity,  Hy- 
draulic conductivity,  Model  studies,  Injection 
wells,  Well  logs,  Well  hydraulics,  Geophysics 

The  Arbuckle  aquifer  is  an  extensive  aquifer  that 
contains  mostly  saline  water  and  that  immediately 
overlies  Precambrian  'basement'  rocks  throughout 
Kansas,  except  for  major  uplift  areas  where  it  has 
been  removed  by  erosion.  In  the  southeast  part  of 
the  state,  it  is  a  major  freshwater  aquifer.  The 
upper  part  of  the  Arbuckle  contains  significant  oil 
and  gas  reservoirs  in  central  and  south-central 
Kansas.  During  the  last  40  years  the  Arbuckle  also 
has  become  the  major  zone  of  fluid  disposal  in  the 
state.  Most  of  the  fluids  disposed  into  the  Arbuckle 
were  produced  from  oil  and  gas  wells  in  other 
formations.  However,  in  recent  years,  state  water 
agencies  have  become  increasingly  concerned 
about  injection  of  fluids  into  the  subsurface  and  the 
effects  of  injection  on  the  hydrologic  systems  in- 
volved. An  investigation  of  the  geohydrology  of 
the  Arbuckle  aquifer  and  of  the  hydrologic  aspects 
of  fluid  disposal  into  the  Arbuckle  was  conducted 
to  evaluate  these  effects.  Hydraulic  characteristics 
obtained  from  drill  stem  tests,  injection  tests,  and 
numerical  modeling  have  indicated  a  range  of  per- 
meability in  the  Arbuckle  from  1  millidarcy  to  30 
darcys.  Analysis  of  injection  tests  indicated  that 
average  permeability  in  the  basin  areas  probably  is 
in  the  50-300  millidarcy  range.  Analyses  of  76 
geophysical  logs  indicate  an  average  porosity  of 
about  12%.  An  evaluation  of  the  geohydrology  of 
the  Arbuckle  shows  that  it  is  a  large  regional  flow 
system  that  is  in  hydraulic  connection  with  several 
other  major  aquifers.  Groundwater  flow  within  the 
Arbuckle  is  principally  from  the  west-northwest  to 
the  east-southeast.  Brine  disposal  in  the  Arbuckle 
has  been  increasing  over  the  years.  Rates  of  injec- 
tion average  about  60  gal/min.  Model  analysis, 
using  aquifer  properties  similar  to  those  expected 
in  the  basin  areas  and  under  selected  conditions  of 
well  injection  into  the  Arbuckle,  indicates  that, 
even  with  an  injection  rate  of  only  100  gal/min, 
pressure  increases  equivalent  to  fluid-level  rises  of 
up  to  100  ft  are  expected  as  far  as  500  ft  away  from 
the  injection  well.  The  model  analysis  indicates 
that  the  effects  of  transmission  of  fluid  through  the 
confining  layer  on  overlying  units  are  minor. 
(Lantz-PTT) 
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The  Hydrogeology  Division  of  the  Geological  So- 
ciety of  America  (GSA)  sponsored  a  symposium 
entitled  'Hydrogeology  in  the  United  States,  1776- 
1976'  at  the  annual  meeting  of  the  GSA  on  No- 
vember 9,  1976.  The  symposium  was  organized  to 
provide  a  forum  for  discussion  of  major  eras  in  the 
history  of  American  hydrogeology  and  to  contrib- 
ute to  the  bicentennial  celebration  of  the  founding 
of  the  United  States.  Presentations  were  broken 
down  into  3  sections:  The  Early  Era  (with  a  tribute 
to  Oscar  E.  Meinzer),  1776-1920;  Meinzer  Era, 
1910-1940;  and  the  Modern  Era  (including  scientif- 
ic advantages;  the  quantification  of  hydrogeology; 
geochemistry;  surface  and  borehole  geophysics; 
and  hydrogeology,  policy,  and  politics)  1940-1976. 
(Lantz-PTT) 
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Three  geochemical  methods  were  used  to  deter- 
mine chemical  reactions  that  control  solute  con- 
centrations in  the  Snake  River  Plain  regional  aqui- 
fer system:   (1)  calculation   of  a   regional   solute 
balance  within  the  aquifer  and  of  mineralogy  in  the 
aquifer  framework  to  identify  solute  reactions,  (2) 
comparison  of  thermodynamic  mineral  saturation 
indices   with   plausible   solute   reactions,   and   (3) 
comparison  of  stable  isotope  ratios  of  the  ground- 
water with  those  in  the  aquifer  framework.  The 
geothermal   groundwater   system    underlying   the 
main  aquifer  system  was  examined  by  calculating 
thermodynamic  mineral  saturation  indices,  stable 
isotope   ratios  of  geothermal   water,   geothermo- 
metry,  and  radiocarbon  dating.  Water  budgets,  hy- 
drologic  arguments,  and  isotopic  analyses  for  the 
eastern  Snake  River  Plain  aquifer  system  demon- 
strate that  most,  if  not  all,  water  is  of  local  meteor- 
ic and  not  juvenile  or  formation  origin.   Solute 
balance,  isotopic,  mineralogic,  and  thermodynamic 
arguments  suggest  that  about  20%  of  the  solutes 
are  derived  from  reactions  with  rocks  forming  the 
aquifer  framework.  Solute  reactions  indicate  that 
calcite  and  silica  are  precipitated  in  the  aquifer. 
Large  amounts  of  sodium  and  chloride,  relative  to 
their  concentration  in  the  igneous  rock,  are  being 
removed  from  the  aquifer.  Release  of  fluids  from 
inclusions  in  the  igneous  rocks,  and  initial  flushing 
of  grain  boundaries  and  pores  of  detrital  marine 
sediments  in  interbeds  are  believed  to  be  the  source 
of  the  sodium  chloride.  Identification  and  quantifi- 
cation of  reactions  controlling  solute  concentra- 
tions in  groundwater  in  the  eastern  plain  indicate 
that  the  aquifer  is  not  a  large  mixing  vessel  that 
simply  stores  and  transmits  water  and  solutes  but  is 
undergoing  diagenesis  and  is  both  a  source  and 
sink  for  solutes.  Reactions  controlling  solutes  in 
the  western  Snake  River  basin  are  believed  to  be 
similar  to  those  in  the  eastern  basin  but  the  regional 
geothermal  system  that  underlies  the  Snake  River 
Plain  contains  total  dissolved  solids  similar  to  those 
in  the  overlying  Snake  River  Plain  aquifer  system 
but  contains  higher  concentrations  of  sodium,  bi- 
carbonate, silica,  fluoride,  sulfate,  chloride,  arsenic, 
boron,  and  lithium,  and  lower  concentrations  of 
calcium,  magnesium,  and  hydrogen.  (Lantz-PTT) 
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A  solute  transport  experiment  was  conducted  on  a 
327-m  reach  of  Little  Lost  Man  Creek,  a  small 
stream  in  Humboldt  County,  California.  Solutes 
were  injected  for  20  days.  Chloride  was  used  as  a 
conservative  tracer;  lithium,  potassium,  and  stron- 
tium were  used  as  reactive  tracers.  In  addition, 
nitrate  and  phosphate  were  added  as  biological 
reactants.  Eighteen  shallow  wells  were  dug  along 
the  length  of  the  study  reach,  1-10  m  laterally  from 
the  edge  of  the  stream.  The  wells  and  sites  in  the 
stream  were   monitored   for  the  injected  solutes 


during  and  after  the  injection.  Solute  concentra- 
tions in  the  wells  and  stream  are  indicative  of 
transport  properties  of  stream  and  subsurface  chan- 
nel flow.  This  report  presents  the  results  of  the 
analyses  of  the  well  samples  and  chemical  data 
relevant  to  the  interpretation  of  hydrological  and 
chemical  interaction  between  the  stream  and  adja- 
cent channel  subsurface  flows  in  the  streambed. 
Calculations  of  the  percentage  of  streamwater  in 
the  wellwater  were  made  from  conservative  tracer 
measurements.  The  composition  of  wellwater 
ranged  from  47%  to  100%  streamwater  with  most 
values  above  90%.  The  time  for  water  to  travel 
from  the  beginning  of  the  study  reach  to  the  wells 
was  approximately  three  times  as  great  as  the 
travel  time  in  the  stream  at  the  same  distance  down 
the  reach.  The  three  conclusions  that  can  be  drawn 
are  (1)  water  in  the  stream  exchanges  extensively 
with  water  in  the  rest  of  the  channel;  (2)  the 
interstitial  water  in  the  channel  gravels  achieves 
almost  the  same  composition  as  the  stream;  and  (3) 
under  low  flow  conditions  the  stream  gravels  con- 
tain a  significant  portion  of  the  stream  volume. 
Plots  of  normalized  chloride,  lithium,  and  stronti- 
um concentrations  at  three  stream  sites  are  includ- 
ed. (Author's  abstract) 
W89-09130 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  MONTANA 
OCTOBER  1985  THROUGH  SEPTEMBER  1986^ 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E 

W89-09132 


ANNUAL  SUMMARY  OF  GROUND-WATER 
CONDITIONS  IN  ARIZONA,  SPRING  1984  TO 
SPRING  1985. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C 

W89-09133 


ACTIVITIES  OF  THE  U.S.  GEOLOGICAL 
SURVEY  WATER-RESOURCES  DIVISION  IN 
NORTH  CAROLINA,  1986, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09136 


METHODS  AND  COMPUTER  PROGRAM 
DOCUMENTATION  FOR  DETERMINING  AN- 
ISOTROPIC TRANSMISSIVITY  TENSOR 
COMPONENTS  OF  TWO-DIMENSIONAL 
GROUND- WATER  FLOW, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

M.  L.  Maslia,  and  R.  B.  Randolph. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-227,  1986.  64p,  8  fig,  2  tab,  19 
ref,  5  append. 

Descriptors:  *Computer  programs,  *Anisotropy, 
•Transmissivity,  *Groundwater  movement,  *Data 
interpretation,  Least  squares  method,  Mathemati- 
cal studies,  Geohydrology,  Hydrologic  properties, 
Flow  profiles. 

The  theory  of  anisotropic  aquifer  hydraulic  prop- 
erties and  a  computer  program,  written  in  Fortran 
77,  developed  to  compute  the  components  of  the 
anisotropic  transmissivity  tensor  of  two-dimension- 
al groundwater  flow  are  described.  To  determine 
the  tensor  components  using  one  pumping  well  and 
three  observation  wells,  the  type-curve  and 
straight-line  approximation  methods  are  devel- 
oped. These  methods  are  based  on  the  equation  of 
drawdown  developed  for  two-dimensional  non- 
steady  flow  in  an  infinite  anisotropic  aquifer.  To 
determine  tensor  components  using  more  than 
three  observation  wells,  a  weighted  least  squares 
optimization  procedure  is  described  for  use  with 
the  type-curve  and  straight-line  approximation 
methods.  The  computer  program  described  in  this 
report  allows  the  type-curve,  straight-line  approxi- 
mation, and  weighted  least  squares  optimization 
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methods  to  be  used  in  conjunction  with  data  from 
observation  and  pumping  wells.  Three  example 
applications  using  the  computer  program  and  field 
data  gathered  during  geohydrologic  investigations 
at  a  site  near  Dawsonville,  Georgia,  are  provided 
to  illustrate  the  use  of  the  computer  program.  The 
example  applications  demonstrate  the  use  of  the 
type-curve  method  using  three  observation  wells, 
the  weighted  least  squares  optimization  method 
using  eight  observation  wells  and  equal  weighting, 
and  the  weighted  least  squares  optimization 
method  using  eight  observation  wells  and  unequal 
weighting.  Results  obtained  using  the  computer 
program  indicate  major  transmissivity  in  the  range 
of  347-296  sq  ft/day,  minor  transmissivity  in  the 
range  of  139-99  sq  ft/day,  aquifer  anisotropy  in  the 
range  of  3.54  to  2.14,  principal  direction  of  flow  in 
the  range  of  N.  45.9  degrees  E.  to  N.  58.7  degrees 
E.,  and  storage  coefficient  in  the  range  of  0.0063  to 
0.0037.  The  numerical  results  are  in  good  agree- 
ment with  field  data  gathered  on  the  weathered 
crystalline  rocks  underlying  the  investigation  site. 
Supplemental  material  provides  definitions  of  vari- 
ables, data  requirements  and  corresponding  for- 
mats, input  data  and  output  results  for  the  example 
applications,  and  a  listing  of  the  Fortran  77  com- 
puter code.  (Author's  abstract) 
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This  report  contains  hydrologic  data  for  wells 
collected  in  the  East  Shore  area  of  the  Great  Salt 
Lake,  Utah.  It  includes  water  quality  data,  dis- 
charge measurements,  water  levels,  and  drillers 
logs.  Most  of  the  data  in  this  report  were  collected 
from  1983  to  1985,  and  provide  groundwater  data 
for  use  by  officials  managing  water  resources  and 
the  general  public  and  to  supplement  an  interpre- 
tive report  for  the  area  that  will  be  published  later. 
Determinations  can  be  made  for  the  depth  to  water 
bearing  units,  water  levels  in  wells,  well  yields,  or 
chemical  quality  of  groundwater  at  sites  illustrated 
in  this  report.  (Lantz-PTT) 
W89-09139 


WATER  RESOURCES  ACTIVITIES  IN  FLORI- 
DA, 1985-86. 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09140 


SIMULATION  OF  FIVE  GROUND-WATER 
WITHDRAWAL  PROJECTIONS  FOR  THE 
BLACK  MESA  AREA,  NAVAJO  AND  HOPI 
INDIAN  RESERVATIONS,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

J.  G.  Brown,  and  J.  H.  Eychaner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  88-4000,  February 
1988.  51p,  24  fig,  3  tab,  Href. 
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Group  2F — Groundwater 

Descriptors:  'Hydrologic  models,  *Model  studies, 
♦Geohydrology,  *Water  resources  development, 
•Simulation  analysis,  'Arizona,  'Groundwater 
mining,  'Groundwater  management,  Aquifers, 
Groundwater  depletion,  Groundwater  level,  Math- 
ematical models. 

The  N  Aquifer  is  the  main  source  of  water  in  the 
5,400  sq  mi  Black  Mesa  area  in  the  Navajo  and 
Hopi  Indian  Reservations  in  northeastern  Arizona. 
Water  in  the  aquifer  is  under  confined  conditions 
in  the  central  3,300  sq  mi  of  the  area.  Maximum 
saturated  thickness  is  about  1,050  ft.  Annual 
groundwater  withdrawals  from  1972  through  1986 
averaged  5,480  acre-ft  and  included  3,820  acre-ft 
used  to  operate  a  coal  mine  on  Black  Mesa.  As  a 
result,  water  levels  have  declined  in  a  large  part  of 
the  aquifer.  The  coal  company  has  applied  for  a 
permanent  permit  under  the  Surface  Mining  Con- 
trol and  Reclamation  Act  of  1977.  An  existing 
mathematical  model  of  the  aquifer  in  the  Black 
Mesa  area  was  converted  to  a  newer  model  pro- 
gram and  recalibrated  by  using  revised  estimates  of 
selected  aquifer  parameters  and  a  finer  spatial  grid. 
The  model  was  used  to  simulate  four  groundwater 
withdrawal  alternatives  that  combined  the  existing 
and  proposed  mining  plans  with  projected  constant 
or  increasing  pumpage  for  nearby  communities.  A 
fifth  alternative  combined  increasing  community 
pumpage  with  no  mine  withdrawals  and  was  used 
as  a  basis  for  comparison.  Simulated  water  levels 
for  the  year  203 1  in  the  coal-lease  area  are  project- 
ed to  be  60  ft  lower  than  in  1985  for  the  proposed 
mining  plan  combined  with  growing  community 
pumpage  and  >  100  ft  lower  than  predeyelopment 
water  levels  over  an  area  of  1,660  sq  mi.  Ground- 
water would  rise  to  within  100  ft  of  predevelop- 
ment  levels  <  10  yr  after  mine  withdrawals  cease. 
Withdrawals  at  the  mine  were  a  minor  factor  in 
determining  simulated  water  levels  at  most  com- 
munities in  the  study  area.  Water  levels  at  Tuba 
City  were  not  affected  by  mine  pumpage  in  any 
projection.  (Author's  abstract) 
W89-09141 


FRACTURE  CHARACTERIZATION  AND 
FRACTURE-PERMEABILITY  ESTIMATION 
AT  THE  UNDERGROUND  RESEARCH  LABO- 
RATORY IN  SOUTHEASTERN  MANITOBA, 
CANADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W89-09144 


GEOHYDROLOGY  OF  THE  NAVAJO  SAND- 
STONE IN  WESTERN  KANE,  SOUTHWEST- 
ERN GARFIELD,  AND  SOUTHEASTERN 
IRON  COUNTIES,  UTAH, 

Geological  Survey,   Salt  Lake  City,  UT.  Water 
Resources  Div. 
G.  W.  Freethey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  88-4040,  1988. 
43p,  6  fig,  7  tab,  2  plates,  36  ref. 

Descriptors:  *Water  resources  data,  'Geohydro- 
logy, 'Groundwater  budget,  'Utah,  'Groundwat- 
er movement,  Aquifers,  Well  logs,  Navajo  Sand- 
stone, Groundwater  recharge,  Groundwater  level. 

The  upper  Navajo  and  Lamb  Point  aquifers  in  the 
Navajo  Sandstone  are  the  principal  source  of 
water  for  the  city  of  Kanab,  irrigation,  stock,  and 
for  rural  homes  in  the  study  area.  Well  logs  and 
outcrop  descriptions  indicate  the  Navajo  Sand- 
stone consists  of  the  Lamb  Point  Tongue  and  an 
unnamed  upper  member  that  are  separated  by  the 
Tenney  Canyon  Tongue  of  the  Kayenta  Forma- 
tion. The  main  Kayenta  Formation  underlies  the 
Lamb  Point  Tongue.  The  Lamb  Point  Tongue  and 
the  upper  member  of  the  Navajo  Sandstone  are 
saturated  and  hydraulically  connected  through  the 
Tenney  Canyon  Tongue.  Available  data  indicate 
that  precipitation  percolates  to  the  groundwater 
reservoir  where  the  Navajo  Sandstone  crops  out. 
Estimates  of  the  rate  of  recharge  at  the  outcrop 
range  from  0. 1  to  as  much  as  2.8  in/yr.  Water  level 
data  indicate  that  water  moves  from  the  upper 
member  of  the   Navajo   Sandstone,   through   the 


Tenney  Canyon  Tongue,  and  into  the  Lamb  Point 
Tongue.  Lateral  flow  is  generally  from  the  outcrop 
areas  toward  the  incised  canyons  formed  by  tribu- 
taries of  Kanab  Creek  and  Johnson  Wash.  Direc- 
tion and  rate  of  groundwater  movement  and  the 
location  and  character  of  the  natural  hydrologic 
boundaries  in  the  northern  part  of  the  area  where 
the  Navajo  Sandstone  is  buried  cannot  be  deter- 
mined conclusively  without  additional  water  level 
data.  (Author's  abstract) 
W89-09146 


CUMULATIVE  POTENTIAL  HYDROLOGIC 
IMPACTS  OF  SURFACE  COAL  MINING  IN 
THE  EASTERN  POWDER  RIVER  STRUCTUR- 
AL BASIN,  NORTHEASTERN  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-09147 


WATER  RESOURCES  AND  POTENTIAL  EF- 
FECTS OF  SURFACE  COAL  MINING  IN  THE 
AREA  OF  THE  WOODSON  PREFERENCE 
RIGHT  LEASE  APPLICATION,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-09148 


AVAILABILITY  OF  GROUND  WATER  IN  THE 
UNCONSOLIDATED  AQUIFERS  IN  THE  MID- 
HUDSON  RIVER  BASIN,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09149 


MAP  SHOWING  OCCURRENCES  OF  SPRING- 
DEPOSITED  TRAVERTINE  IN  THE  CONTER- 
MINOUS WESTERN  UNITED  STATES, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09150 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  NORTHERN  LEA  COUNTY,  NEW 
MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1982, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09151 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  CENTRAL  LEA  COUNTY,  NEW 
MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1982, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09152 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  A  PART  OF  CURRY  COUNTY, 
NEW  MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1982, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09153 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  PORTALES  VALLEY,  ROOSE- 
VELT COUNTY,  NEW  MEXICO,  BY  U.S.  IN- 
TERNAL REVENUE  SERVICE  FOR  CALEN- 
DAR YEAR  1982, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09154 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  PORTALES  VALLEY,  ROOSE- 
VELT COUNTY,  NEW  MEXICO,  BY  U.S.  IN- 
TERNAL REVENUE  SERVICE  FOR  CALEN- 
DAR YEAR  1985, 
New  Mexico  State  Engineer  Office,  Santa  Fe. 


For  primary  bibliographic  entry  see  Field  7C. 
W89-09155 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED  IN  CENTRAL  LEA  COUNTY,  NEW 
MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1985, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09156 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  A  PART  OF  CURRY  COUNTY, 
NEW  MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE,  FOR  CALENDAR  YEAR  1985, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09157 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  NORTHERN  LEA  COUNTY,  NEW 
MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1985, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09158 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  A  PART  OF  CURRY  COUNTY, 
NEW  MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE,  FOR  CALENDAR  YEAR  1986, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-09159 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  CENTRAL 
SUMTER  COUNTY,  FLORIDA,  MAY  1986, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09160 


PRELIMINARY  MAP  SHOWING  THE  POTEN- 
TIOMETRIC SURFACE  OF  THE  AQUIA  AQUI- 
FER IN  SOUTHERN  MARYLAND,  SEPTEM- 
BER 1984, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09161 


PRELIMINARY  MAP  SHOWING  THE  DIF- 
FERENCE BETWEEN  THE  POTENTIOME- 
TRIC SURFACES  OF  THE  AQUIA  AQUIFER 
OF  SEPTEMBER  1982  AND  SEPTEMBER  1984 
IN  SOUTHERN  MARYLAND, 
Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09162 

DIFFERENCE  BETWEEN  THE  POTENTIOME- 
TRIC SURFACES  OF  THE  MAGOTHY  AQUI- 
FER OF  SEPTEMBER  1982  AND  SEPTEMBER 
1984  IN  SOUTHERN  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09163 

POTENTIOMETRIC  SURFACE  OF  THE  MAG- 
OTHY AQUIFER  IN  SOUTHERN  MARYLAND, 
SEPTEMBER  1984, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W 89-09 164 

POTENTIOMETRIC  SURFACE  OF  THE  MAG- 
OTHY AQUIFER  IN  SOUTHERN  MARYLAND, 
SEPTEMBER,  1985, 

Geological    Survey,    Towson,    MD.    Water    Re- 
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sources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09165 


POTENTIOMETRIC  SURFACE  OF  THE 
AQUIA  AQUIFER  IN  SOUTHERN  MARY- 
LAND, SEPTEMBER  1985, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09166 


POTENTIOMETRIC  SURFACE  OF  THE 
AQUIA  AQUIFER  IN  SOUTHERN  MARY- 
LAND DURING  THE  FALL  OF  1986, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09167 


DIFFERENCE  BETWEEN  THE  POTENTIOME- 
TRIC SURFACES  OF  THE  AQUIA  AQUIFER 
IN  SPRING  OF  1979  AND  FALL  OF  1986  IN 
SOUTHERN  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09168 


POTENTIOMETRIC  SURFACE  OF  THE  MAG- 
OTHY  AQUIFER  IN  SOUTHERN  MARYLAND 
DURING  FALL  OF  1986, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-09169 


DIFFERENCE  BETWEEN  THE  POTENTIOME- 
miC  SURFACES  OF  THE  MAGOTHY  AQUI- 
FER IN  FALL  OF  1975  AND  FALL  OF  1986  IN 
SOUTHERN  MARYLAND, 

geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-09170 


POTENTIOMETRIC  SURFACE  OF  THE  BIS- 
:AYNE  AQUIFER  NORTHWEST  WELL  FIELD 
DADE  COUNTY,  FLORIDA,  MAY  24,  1984, 

jeological  Survey,  Miami,  FL.  Water  Resources 

Div. 

:or  primary  bibliographic  entry  see  Field  7C. 

V89-09171 


»OTENnOMETRIC  SURFACE  OF  THE  BIS- 
:ayne  AQUIFER  NORTHWEST  WELL  FIELD 
DADE    COUNTY,    FLORIDA,    OCTOBER    16, 

984, 

jeological  Survey,  Miami,  FL.  Water  Resources 
Div. 

"or  primary  bibliographic  entry  see  Field  7C 
V89-09172 


.ROUND-WATER  HYDROLOGY  OF  THE 
flNOR  TRIBUTARY  BASINS  OF  THE  OHIO 
UVER,  WEST  VIRGINIA, 

Jeological  Survey,  Charleston,  WV.  Water  Re- 
ources  Div. 
L.  A.  Shultz. 

available  from  Books  and  Open  File  Report  Sec- 
ion,  USGS,  Box  25425,  Denver,  CO  80225  1984 
p,  8  fig,  4  tab,  27  ref. 

Jescriptors:  'Groundwater  budget,  'Groundwater 
uahty,  *Maps,  *Hydrologic  data  collections, 
Ohio  River,  "Hydrologic  maps,  *West  Virginia, 
leohydrology,  Chemical  analysis,  Well  yield 
aline  water. 

toe  of  a  series  of  hydrologic  atlases  designed  to 
id  the  West  Virginia  Department  of  Natural  Re- 
iurces  in  delineating  sources  of  potable  ground- 
'ater  needing  protection  under  the  U.S.  EPAs 
nderground  injection  control  program  is  present- 
3-  The  atlases  summarize  groundwater  availability 


and  quality  by  major  river  basins.  The  study  area 
lies  in  the  Appalachian  Plateau's  physiographic 
province  and  includes  about  2,500  sq  mi  in  West 
Virginia.  Except  for  the  Kanawha,  Little  Kana- 
wha, Guyandotte,  and  Big  Sandy  River  drainage 
areas,  the  minor  tributaries  to  the  Ohio  River  in- 
clude all  streams  draining  into  the  Ohio  River  from 
West  Virginia  between  the  State's  boundaries  with 
Kentucky  and  Pennsylvania.  Highlights  of  this 
atlas  include:  availability  of  groundwater;  general 
hydrology  of  mined  and  unmined  areas;  well 
yields;  salty  water;  specific  capacity;  and  chemical 
quality  of  the  groundwater.  (Lantz-PTT) 
W89-09173 


GROUND-WATER  HYDROLOGY  OF  THE 
MINOR  TRIBUTARY  BASINS  OF  THE  KANA- 
WHA RIVER,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-09174 


COMPARISON  OF  IRRIGATION  PUMPAGE 
WITH  CHANGE  IN  GROUND-WATER  STOR- 
AGE IN  THE  HIGH  PLAINS  AQUIFER  IN 
CHASE,  DUNDY,  AND  PERKINS  COUNTIES, 
NEBRASKA,  1975-83, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  3F. 
W89-09175 


GROUND-WATER  RESOURCES  OF  THE 
LAURA  AREA,  MAJURO  ATOLL,  MARSHALL 
ISLANDS, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

S.  N.  Hamlin,  and  S.  S.  Anthony. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    87-4047,    1987 
69p,  16  fig,  5  tab,  32  ref,  4  append. 

Descriptors:  *Water  resources  data,  *Water  re- 
sources development,  *Groundwater  budget, 
•Marshall  Islands,  *  Atolls,  Droughts,  Wells, 
Groundwater  level,  Geohydrology,  Permeability, 
Potable  water,  Groundwater  recharge,  Water 
supply,  Saline  water,  Recharge. 

The  water  system  that  supplies  the  heavily  popu- 
lated Dalap-Uliga-Darrit  (DUD)  area  of  Majuro 
atoll,  Marshall  Island,  relies  almost  entirely  upon 
airstrip  catchment  of  rain  water.  Droughts  cause 
severe  water  supply  problems  and  water  rationing 
is  required,  even  during  periods  of  normal  rainfall. 
The  Laura  area  contains  a  substantial  lens  of  fresh 
groundwater  that  could  be  developed  for  export  to 
the  DUD  area  30  mi  to  the  east.  Study  of  the 
groundwater  resource  at  Laura  involved  a  survey 
of  existing  wells,  installation  of  monitoring  wells 
and  test  holes,  compilation  of  continuous  records 
of  rainfall  and  water  level  fluctuations,  and  collec- 
tion of  water  quality  data.  Test  hole  data  permitted 
the  definition  of  three  geohydrologic  units  which 
correlate  well  with  similar  units  in  Bikini  and 
Enewetak  atolls.  The  units  consist  of  two  layers  of 
unconsolidated  reef  and  lagoon  sediments  resting 
on  a  dense,  highly  permeable  limestone.  The  pota- 
ble water  zone,  or  freshwater  nucleus,  of  the  lens  is 
contained  mostly  within  the  unconsolidated  layers, 
which  are  much  less  permeable  than  the  basal 
limestone.  Recharge  to  the  Laura  freshwater  lens 
is  estimated  to  be  1.8  mil  gal/day,  based  on  an 
average  annual  rainfall  of  140  in.  Sustainable  yield 
is  estimated  to  be  about  400,000  gal/day.  Shallow 
skimming  wells  or  infiltration  galleries  similar  to 
those  used  on  Kwajalein  atoll  would  be  appropri- 
ate to  develop  the  freshwater  lens.  The  impact  of 
development  on  the  lens  can  be  determined  by 
monitoring  the  salinity  in  developed  water  and  in  a 
network  of  monitor  wells.  (Author's  abstract) 
W89-09176 


QUALITY  OF  WATER  FROM  FRESHWATER 
AQUIFERS  AND  PRINCIPAL  WELL  FIELDS 
IN  THE  MEMPHIS  AREA,  TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
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sources  Div. 

J.  V.  Brahana,  W.  S.  Parks,  and  M.  W.  Gaydos. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    87-4052,    1987 
22p,  7  fig,  4  tab,  54  ref. 

Descriptors:  *Water  resources  data,  'Aquifers, 
•Groundwater  quality,  *Wells,  "Tennessee,  Mem- 
phis, Groundwater  depletion,  Water  use,  Calcium 
bicarbonate,  Sodium  bicarbonate,  Dissolved  solids, 
Hardness,  Iron,  Water  temperature,  Minerals,  Al- 
kalinity, Sulfates,  Chlorides,  Irrigation,  Industrial 
water,  Municipal  water. 

Water  from  the  freshwater  aquifers  in  the  Mem- 
phis area  is  suitable   for  most   uses.   Freshwater 
aquifers  are  the  alluvium  and  fluvial  (terrace)  de- 
posits of  Quaternary  age,  the  Memphis  Sand  and 
Fort  Pillow  Sand  of  Tertiary  age,  and  the  Ripley 
Formation  and  McNairy  Sand  of  Cretaceous  age. 
About  180  million  gallons/day  (mgd)  of  freshwater 
are  withdrawn  from  the  Memphis  Sand,  primarily 
for  municipal  and  industrial  use;  the  Memphis  Sand 
is  the  principal  aquifer  supplying  the  City  of  Mem- 
phis. The  alluvium  provides  water  for  irrigation 
and  some  industrial  uses,  and  the  fluvial  deposits 
provide  water  for  domestic  use  in  rural  areas.  The 
Fort  Pillow  Sand  supplies  water  for  some  munici- 
pal and  industrial  uses.  The  Ripley-McNairy  aqui- 
fer is  not  used  as  a  source  of  water.  Water  from  the 
alluvium,  fluvial  deposits,  and  Memphis  Sand  is  a 
calcium  bicarbonate  type,  and  water  from  the  Fort 
Pillow    Sand    and    Ripley-McNairy    aquifer    is   a 
sodium  bicarbonate  type.  Dissolved  solids  concen- 
trations are  low  in   the   Memphis   Sand,   with   a 
median  value  of  83  mg/L,  and  are  high  in  the 
Ripley-McNairy   aquifer   with   a   value   of  about 
1,000  mg/L.  Water  is  very  soft  in  the  Fort  Pillow 
Sand  with  a  median  hardness  value  of  9  mg/L  as 
CaC03  and  is  very  hard  in  the  alluvium  with  a 
median  value  of  285  mg/L.  Iron  concentrations  are 
low  in  the  fluvial  deposits  with  a  median  value  of 
50  micrograms/L  and  are  high  in  the  alluvium 
with  a  median  value  of  5,200  micrograms/L.  Tem- 
perature  of  the   water   generally   increases   with 
depth,  ranging  from   16.0  C  in  the  alluvium  and 
fluvial  deposits  to  about   32.0  C  in  the  Ripley- 
McNairy  aquifer.  Water  from  the  Memphis  Sand 
at  Memphis  Light,  Gas  and  Water  Division  well 
fields  has  very  low  mineralization.  Median  values 
are  79  mg/L  dissolved  solids  concentrations,  56 
mg/L  alkalinity  as  CaC03,  46  mg/L  hardness  as 
CaC03,  4  mg/L  chloride,  3.5  mg/L  sulfate,  and 
600  micrograms/L  iron.  (Author's  abstract) 
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Declining  groundwater  levels  resulting  from 
groundwater  withdrawals  in  the  Santa  Fe,  New 
Mexico,  area  have  caused  concern  about  the  future 
availability  of  water  from  the  Tesuque  aquifer 
system  (includes  the  Tesuque,  Puye,  and  Ancha 
Formations  of  Tertiary  age).  The  geohydrology  of 
the  Tesuque  aquifer  system  in  the  Santa  Fe  area  is 
described  and  a  three-dimensional  regional  ground- 
water flow  model  is  presented  with  which  the 
effects  of  existing  and  possible  future  groundwater 
withdrawals  on  the  regional  aquifer  system  were 
assessed.  The  model  was  calibrated  using  simula- 
tions of  the  predevelopment  steady-state  condition 
and  the  1947-82  historical  period.  The  response  of 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

the  aquifer  to  two  scenarios  of  future  groundwater 
withdrawals  from  1983  to  2020  was  simulated.  The 
maximum  projected  decline  in  hydraulic  head  from 
1983  to  2020  was  174  ft  for  both  the  large  and 
small  water  demand  scenarios  and  occurred  in  the 
area  of  the  Santa  Fe  well  field.  Simulated  dis- 
charge to  the  Pojoaque  River  and  its  tributaries 
was  7.0  cu  ft/sec  at  the  end  of  the  simulation  with 
the  small  water  demand  and  6.9  cu  ft/sec  with  the 
large  water  demand,  compared  to  7.3  cu  ft/sec  for 
the  steady-state  simulation  and  7.1  cu  ft/sec  at  the 
end  of  the  historical  transient  simulation.  The  sen- 
sitivity of  the  model  to  changes  in  aquifer  thick- 
ness, hydraulic  conductivity,  specific  yield,  storage 
coefficient,  and  vertical  anisotropy  ratio  was 
tested.  The  sensitivity  analyses  indicated  that  maxi- 
mum simulated  decline  in  hydraulic  head  is  most 
sensitive  to  specific  yield.  Average  change  in  hy- 
draulic head  is  most  sensitive  to  hydraulic  conduc- 
tivity. Simulated  discharge  to  the  rivers  is  most 
sensitive  to  the  changes  in  hydraulic  conductivity. 
(Author's  abstract) 
W89-09181 


AQMAN:  LINEAR  AND  QUADRATIC  PRO- 
GRAMMING MATRIX  GENERATOR  USING 
TWO-DIMENSIONAL  GROUND-WATER 

FLOW  SIMULATION  FOR  AQUIFER  MAN- 
AGEMENT MODELING, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

L.  J.  Lefkoff,  and  S.  M.  Gorelick. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    87-4061,    1987. 
164p,  10  fig,  1  tab,  28  ref,  5  append. 

Descriptors:  "Computer  programs,  "Groundwater 
movement,  "Groundwater  management,  "Mathe- 
matical models,  "Model  studies,  "Simulation  analy- 
sis, Aquifers,  Hydraulic  models,  Mathematical 
studies,  Pumping,  Groundwater  recharge,  Ground- 
water movement. 

A  FORTRAN-77  computer  program  code  that 
helps  solve  a  variety  of  aquifer  management  prob- 
lems involving  the  control  of  groundwater  hydrau- 
lics. It  is  intended  for  use  with  any  standard  mathe- 
matical programming  package  that  uses  Mathemat- 
ical Programming  System  input  format.  The  com- 
puter program  creates  the  input  files  to  be  used  by 
the  optimization  program.  These  files  contain  all 
the  hydrologic  information  and  management  ob- 
jectives needed  to  solve  the  management  problem. 
Used  in  conjunction  with  a  mathematical  program- 
ming code,  the  computer  program  identifies  the 
pumping  or  recharge  strategy  that  achieves  a  user's 
management  objective  while  maintaining  ground- 
water hydraulic  conditions  within  desired  limits. 
The  objective  may  be  linear  or  quadratic,  and  may 
involve  the  minimization  of  pumping  and  recharge 
rates  or  of  variable  pumping  costs.  The  problem 
may  contain  constraints  on  groundwater  heads, 
gradients,  and  velocities  for  a  complex,  transient 
hydrologic  system.  Linear  superposition  of  solu- 
tions to  the  transient,  two-dimensional  groundwat- 
er flow  equation  is  used  by  the  computer  program 
in  conjunction  with  the  response  matrix  optimiza- 
tion method.  A  unit  stress  is  applied  at  each  deci- 
sion well  and  transient  responses  at  all  control 
locations  are  computed  using  a  modified  version  of 
the  U.S.  Geological  Survey  two  dimensional  aqui- 
fer simulation  model.  The  program  also  computes 
discounted  cost  coefficients  for  the  objective  func- 
tion and  accounts  for  transient  aquifer  conditions. 
(Author's  abstract) 
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Southeastern  Oahu  comprises  the  eastern  end  of 
the  Koolau  Range  and  is  divided  into  two  roughly 
equal  parts  by  the  crest  of  the  range.  The  northside 
of  the  crest  is  commonly  called  the  windward  side 
and  the  southside,  the  leeward.  The  main  Koolau 
fissure  zone,  including  the  caldera,  lies  on  the 
windward  side.  The  leeward  side  includes  minor 
rift  zones  that  are  perpendicular  to  and  intersect 
the  main  fissure  zone.  Water  use  is  about  18  million 
gallons  per  day  (mgd)  of  which  only  4  mgd  is 
obtained  locally  from  groundwater  sources.  About 
a  third  of  the  14  mgd  deficit  is  imported  from 
sources  northwest  of  the  study  area  on  the  wind- 
ward side  and  the  remainder  from  sources  in  the 
Honolulu  and  Pearl  Harbor  areas  on  the  leeward 
side.  Most  fresh  groundwater  occurs  in  lava  flows 
of  the  Koolau  Volcanics.  It  is  impounded  by  dikes 
in  the  rift  zones  and  floats  on  saline  groundwater 
as  lenses  outside  the  rift  zones.  Small  but  important 
bodies  of  freshwater  are  perched  in  volcanic  rocks 
of  the  Honolulu  Group  in  Manuawili  Valley.  Wells 
tapping  saline  groundwater  in  fresh  lava  flows  of 
the  Honolulu  Group  provide  water  for  a  sea-life 
park  in  the  Makapuu  area.  The  same  aquifer  is 
tapped  by  wells  for  disposal  of  the  saline 
wastewater.  The  current  development  scheme  in 
the  windward  side  that  utilizes  only  the  free-flow 
equilibrium  discharge  of  dike-impounded  water  is 
inefficient  and  does  not  cope  with  the  annual 
weather  cycle.  The  flow  available  for  development 
under  this  scheme  is  greatest  in  the  rainy  winter 
months  when  demand  is  the  lowest  and  least  in  the 
summer  months  when  demand  is  the  highest.  A 
more  optimal  scheme  would  be  to  change  this 
natural  flow  pattern  by  depleting  storage  by  pump- 
ing to  increase  flow  in  the  high-demand  summer 
months  and  allowing  the  depleted  storage  to  re- 
cover naturally  in  the  low-demand  winter  months. 
(Lantz-PTT) 
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Coldwater  Spring  is  the  primary  source  of  water 
supply  for  the  city  of  Anniston,  Fort  McClellan, 
Anniston  Ordinance  Depot,  and  several  smaller 
towns  and  suburban  areas  in  the  Anniston  area, 
Calhoun  County,  Alabama.  The  total  estimated 
population  served  by  the  spring  is  about  70,000. 
The  spring  is  one  of  the  largest  in  Alabama,  having 
an  average  discharge  of  31.2  million  gallons  per 
day  (mgd).  The  Coldwater  Spring  aquifer  system 
consists  of  fractured  limestone,  dolomite,  and 
quartzite  of  Cambrian  and  Ordovician  ages.  The 
potentiometric  surface  map  of  the  study  area  indi- 
cates that  the  recharge  area  for  the  aquifer  system 
that  supplies  Coldwater  Spring  consists  of  about  23 
sq  mi,  however,  unit  recharge  values  of  over  20  in/ 
yr  appear  to  be  unrealistic.  Base  flow  (dry  weath- 
er) data  for  streams  indicate  that  a  recharge  area  of 
about  90  sq  mi  is  needed  to  support  the  average 
discharge  of  31.2  mgd  for  the  spring.  Additional 
recharge  may  be  derived  from  outside  the  recharge 
area  delineated  from  the  potentiometric  map  be- 
cause the  limited  number  and  shallow  depth  of 
most  wells  may  not  accurately  define  the  potentio- 
metric surface.  Movement  of  groundwater  to  the 
spring  may  be  occurring  along  the  Jacksonville 
Fault  but  cannot  be  defined  because  of  the  limita- 
tions of  the  available  data.  On  the  basis  of  a  re- 
charge area  of  90  sq  mi,  groundwater  protection 
measures  should  be  extended  from  Coldwater 
Spring  northeastward  to  the  town  of  Jacksonville. 
The  parts  of  the  recharge  area  that  are  most  sus- 
ceptible to  contamination  from  the  surface  are  the 
flat  to  gently  rolling  terrains  underlain  by  lime- 
stone, dolomite,  and  quartzite.  About  three-fourths 
of  the  recharge  area  depicted  by  the  potentiome- 
tric map  appears  to  be  susceptible  to  contamination 
from  the  surface.  (Lantz-PTT) 
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An  understanding  of  the  relationship  between  irri- 
gation pumpage  and  change  in  groundwater  stor- 
age was  needed  to  quantify  the  amount  of  water 
returning  to  the  High  Plains  aquifer  as  a  result  of 
intensive  irrigation  in  Castro  and  Parmer  Counties, 
Texas.  Irrigation  pumpage  for  the  9-yr  period, 
1975-83,  was  estimated  by  using  the  Blaney-Cnd- 
dle  consumptive-use  formula  adjusted  by  a  factor 
to  account  for  irrigation  demand  and  field-meas- 
ured crop  applications.  Total  estimated  pumpage 
for  the  9-yr  period  was  11,269,000  acre-ft  and 
8,914,000  acre-ft.  The  estimated  pumpage  was 
based  on  reported  crop  acreage  data  and  LAND- 
SAT  acreage  data,  respectively.  Aquifer  storage 
for  the  same  period  was  estimated  as  the  product 
of  specific  yield,  net  water  level  change,  and  area. 
Change  in  storage  was  5,168,00  acre-ft.  Many  of 
the  areas  of  the  largest  change  in  storage  also  were 
the  areas  of  the  largest  saturated  thickness.  The 
only  locations  that  did  not  experience  substantial 
water  level  declines  were  the  northwest  and  north- 
east parts  of  the  study  area.  A  comparison  was 
made  of  water  returning  to  the  aquifer  by  calculat- 
ing the  difference  between  irrigation  pumpage  and 
the  change  in  aquifer  storage.  Two  estimates  ot 
this  comparison,  expressed  as  a  percentage  of  irri- 
gation pumpage,  were  obtained  on  the  basis  of  two 
different  sources  of  acreage  data.  This  comparison 
was  54%  of  pumpage  based  on  reported  crop 
acreage    data    and    42%    of   pumpage   based   on 
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Twenty-four  test  holes  were  drilled  from  June  3  to 
August  29,  1985,  in  the  western  San  Joaquin 
Valley,  California,  to  provide  information  about 
groundwater  hydraulics  and  geochemistry.  The 
study  area  is  in  western  Fresno  County,  west  of 
the  San  Joaquin  River,  and  east  of  the  Coast 
Range.  Lithologic,  hydrologic,  and  geophysical 
data  were  collected  from  test  holes  drilled  at  two 
cluster  sites  and  at  13  additional  sites.  Both  cluster 
sites  have  five  cased  test  holes.  A  sixth  test  hole 
was  drilled  at  one  of  the  cluster  sites  but  was 
destroyed.  Each  of  the  10  cased  test  holes  is  perfo- 
rated at  a  different  10-ft  depth  interval.  Six  of  the 
13  additional  test  holes  were  also  cased.  Lithology 
logs  were  constructed  from  descriptions  of  cut- 
tings and  cores  recovered  during  drilling.  Geo- 
physical logs  were  made  of  the  deepest  hole  at 
each  cluster  site.  Initial  water  level  measurements 
were  made  at  most  sites.  (Author's  abstract) 
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The  first  groundwater  study  by  the  U.S.  Geologi- 
?2\rSurVey  (USGS)  in  Florida  began  in  1910.  In 
930,  a  cooperative  program  of  study  was  started 
with  the  Florida  Geological  Survey,  and  in  1938 
the  first  groundwater  office  of  the  USGS  was 
established  in  Miami.  In  fiscal  year  1987,  the  USGS 
program  in  Florida  included  35  active  groundwat- 
er studies,  all  of  which  dealt  with  at  least  one  of 
the  principal  groundwater  issues.  The  35  active 
studies  were  divided  among  the  issues  as  follows: 
groundwater  quality  management,  9  studies- 
groundwater  availability,  12  studies;  seawater  in- 
trusion, 3  studies;  contamination  from  wastewater 
disposal,   6  studies;   contamination   from   landfills 


and  hazardous  waste  sites,  3  studies;  and  contami- 
nation   from    agricultural     practices,     2    studies 
(Lantz-PTT) 
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The  use  of  groundwater  in  Oregon  is  expected  to 
increase  owing  to  continued  population  growth 
and  to  surface  water  supplies  that  are  inadequate  to 
meet  present  or  future  demand.  The  major  ground- 
water issues  in  Oregon  are:  conjunctive  use  of 
surface  and  groundwater;  contamination  from  haz- 
ardous wastes,  leakage  from  underground  gasoline 
and  diesel  tanks,  naturally  occurring  brackish 
water,  and  high  concentrations  of  dissolved  iron; 
groundwater  availability;  and  Indian  water  rights. 
Before  1987,  the  Oregon  Water  Resources  Depart- 
ment, in  cooperation  with  the  U.S.  Geological 
Survey  (USGS),  maintained  a  network  of  about 
400  observation  wells  in  Oregon  to  monitor  fluctu- 
ations in  groundwater  levels.  Water  levels  current- 
ly are  measured  cooperatively  only  in  active 
project  areas.  The  USGS  has  conducted  more  than 
120  hydrologic  investigations  in  Oregon.  During 
fiscal  year  1987,  the  USGS  entered  into  coopera- 
tive agreements  with  23  local,  State,  and  Federal 
agencies  to  conduct  hydrologic  investigations  in 
Oregon;  six  investigations  included  quantitative 
studies  of  groundwater.  Examples  of  these  ground- 
water studies  are:  groundwater  hydrology  of  the 
Portland  basin;  groundwater  hydrology  in  the 
Umatilla  Plateau;  and  iron  geochemistry  of  a  sand 
dune  aquifer  near  Coos  Bay.  (Lantz-PTT) 
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U.S.  GEOLOGICAL  SURVEY  GROUND- 
WATER STUDIES  IN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

M.  D.  Dettinger,  and  A.  S.  VanDenburgh. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-119,   1988.  2p,   1   fig,  3  ref. 

Descriptors:  'Groundwater  data,  'Nevada, 
'Groundwater  recharge,  Groundwater  budget! 
Aquifers,  Groundwater  quality,  Groundwater  pol- 
lution, Intergovernmental  relations. 

Groundwater  is  an  important  natural  resource  in 
Nevada.  In  1985,  groundwater  provided  24%  of 
the  total  water  withdrawn,  and  supplied  about 
40%  of  the  State's  population.  Public  supply  and 
self-supplied  domestic  use  accounted  for  about 
12%  of  the  groundwater  withdrawn,  and  self-sup- 
plied industrial  and  mining  use  was  about  3%.  The 
major  issues  related  to  groundwater  in  Nevada  are: 
groundwater  availability;  natural  and  artificial 
groundwater  recharge;  underground  storage  of 
hazardous  wastes;  organic  and  inorganic  trace  con- 
stituents in  groundwater;  and  geothermal  ground- 
water systems.  The  U.S.  Geological  Survey 
(USGS)  is  actively  conducting  30  hydrologic  in- 
vestigations in  Nevada,  of  which  18  are  related  to 
groundwater  quantity  and  quality.  Three  examples 
of  ongoing  groundwater  studies  by  the  USGS  that 
are  designed  to  address  specific  groundwater  issues 
in  Nevada  are  discussed:  carbonate-rock  aquifers  in 
eastern  and  southern  Nevada;  groundwater  quality 
in  the  Carson  River  basin,  Nevada-California;  and 
groundwater  in  Honey  Lake  Valley,  Nevada-Cali- 
fornia. (Lantz-PTT) 
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REGIONAL  STUDY  OF  THE  CASTLE  HAYNE 
AQUIFER  OF  EASTERN  NORTH  CAROLINA, 
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Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

W.  L.  Lyke,  and  R.  W.  Coble. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Open  File  Report  87-571, 
(1987).  2p,  2  fig,  4  ref. 

Descriptors:  'North  Carolina,  'Aquifers,  'Castle 
Hayne  Aquifer,  'Hydrologic  properties,  Ground- 
water budget,  Saline  water  intrusion,  Geohydro- 
logy.  Groundwater  level,  Groundwater  manage- 
ment, Transmissivity. 

The  Castle  Hayne  aquifer  is  an  eastward  sloping 
and  thickening  wedge  of  limestone  and  sandstone, 
located  in  a  12,500  sq  mi  area  in  the  eastern  part  of 
North  Carolina.  The  Castle  Hayne  aquifer  is  the 
major  source  of  freshwater  for  much  of  coastal 
North  Carolina  where  the  aquifers  underlying  the 
Castle  Hayne  contain  saltwater.  A  regional  study 
of  the  Castle  Hayne  aquifer  was  conducted  to 
provide  definitive  information  on  the  declines  in 
water  levels  and  of  saltwater  intrusion  in  the  area. 
A  series  of  geohydrologic  maps  produced  from  the 
study,  show  the  altitude  of  the  top  of  the  aquifer, 
location  of  saltwater  in  the  aquifer,  aquifer  thick- 
ness, aquifer  transmissivity,  and  confining-unit 
thickness.  The  history  of  groundwater  pumpage 
can  be  compared  with  historical  water  levels  in  the 
aquifer.  These  geohydrologic,  pumpage,  and  water 
level  data  can  be  used  to  develop  estimates  of 
aquifer  and  confining-unit  hydraulic  coefficients 
and  to  develop  a  groundwater  flow  model  for  the 
Castle  Hayne  aquifer.  The  model  will  increase  the 
understanding  of  the  groundwater  flow  system  and 
also  can  be  used  to  assess  various  groundwater 
development  scenarios  for  the  entire  Castle  Hayne 
aquifer.  (Lantz-PTT) 
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GEOHYDROLOGY  AND  NUMERICAL  SIMU- 
LATION OF  THE  ALLUVIUM  AND  TERRACE 
AQUIFER  ALONG  THE  BEAVER-NORTH  CA- 
NADIAN RIVER  FROM  THE  PANHANDLE  TO 
CANTON  LAKE,  NORTHWESTERN  OKLAHO- 
MA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

R.  E.  Davis,  and  S.  C.  Christenson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  81-483,  October  1981.  42p,  8  fie 
2  tab,  15  plates,  35  ref. 

Descriptors:  'Geohydrology,  'Mathematical 
models,  'Oklahoma,  'Groundwater  mining, 
'Model  studies,  'Simulation  analysis,  Alluvial 
aquifers,  Beaver-North  Canadian  River,  Canton 
Lake,   Pumpage,  Groundwater  budget,   Aquifers. 

A  quantitative  description  of  the  hydrologic 
system  in  alluvium  and  terrace  deposits  along  the 
Beaver-North  Canadian  River  in  northwestern 
Oklahoma  is  needed  as  an  aid  for  planning  and 
management  of  the  aquifer.  A  two-dimensional 
finite-difference  model  was  used  to  describe  the 
aquifer  and  to  predict  the  effects  of  future  ground- 
water withdrawals.  Hydraulic  conductivity  of  the 
aquifer  ranges  from  0  to  160  ft/d  and  averages  59 
ft/d.  Specific  yield  is  estimated  to  be  0.29.  Re- 
charge to  the  aquifer  is  approximately  1  in.  annual- 
ly. The  model  was  used  to  predict  future  head 
response  in  the  aquifer  to  various  pumping  stresses. 
For  any  one  area,  the  pumping  stress  was  applied 
until  the  saturated  thickness  for  that  area  was  <  5 
ft,  at  which  time  the  pumping  ceased.  The  results 
of  the  modeled  projections  show  that  if  the  aquifer 
is  stressed  from  1978  to  1993  at  the  1977  pumpage 
rates  and  well  distribution,  the  average  saturated 
thickness  will  decrease  1.0  ft  and  the  volume  of 
water  in  storage  will  be  3.94  mil  acre-ft,  or  97%  of 
the  1978  volume.  If  the  aquifer  is  stressed  at  this 
same  rate  until  2020,  the  average  saturated  thick- 
ness will  decrease  an  additional  0.7  ft  and  the 
volume  of  water  in  storage  will  be  3.84  mil  acre-ft 
or  94%  of  the  1978  volume.  If  all  areas  of  the 
aquifer  having  a  1978  saturated  thickness  of  5  ft  or 
more  are  stressed  from  1978  to  1993  at  a  rate  of 
approximately  1.4  acre-ft/acre/yr,  the  average 
saturated  thickness  will  decrease  by  20.9  ft  and  the 
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volume  of  water  in  storage  will  be  1.28  mil  acre-ft, 
or  31%  of  the  1978  volume.  If  the  aquifer  is 
stressed  at  this  same  rate  until  2020,  the  average 
saturated  thickness  will  decrease  an  additional  2.2 
ft  and  the  volume  of  water  in  storage  will  be 
980,000  acre-ft,  or  24%  of  the  1978  volume. 
(Lantz-PTT) 
W89-09215 

APPLICATION  OF  GAUSS  ALGORITHM  AND 
MONTE  CARLO  SIMULATION  TO  THE  IDEN- 
TIFICATION OF  AQUIFER  PARAMETERS, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
T.  J.  Durbin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  81-688,  1983.  26p,  6  fig,  4  tab,  31 
ref. 

Descriptors:  *Model  studies,  'Groundwater  move- 
ment, *Monte  Carlo  method,  'Aquifers,  'Simula- 
tion analysis,  'Recharge,  'Groundwater  recharge, 
•Data  interpretation,  Mathematical  studies,  Least 
squares  method,  Groundwater  level,  Hydraulic 
gradient,  Pumpage. 

The  Gauss  optimization  technique  can  be  used  to 
identify  the  parameters  of  a  model  of  a  groundwat- 
er system  for  which  the  parameter  identification 
problem  is  formulated  as  a  least  squares  compari- 
son between  the  response  of  the  prototype  and  the 
response  of  the  model.  Unavoidable  uncertainty  in 
the  true  stress  on  the  prototype  and  in  the  true 
response  of  the  prototype  to  that  stress  will  intro- 
duce errors  into  the  parameter  identification  prob- 
lem. A  method  for  evaluating  errors  in  the  predic- 
tions of  future  water  levels  due  to  errors  in  re- 
charge estimates  was  demonstrated.  The  method 
involves  a  Monte  Carlo  simulation  of  the  parame- 
ter identification  problem  and  of  the  prediction 
problem.  The  steps  in  the  method  are:  (1)  to  pre- 
scribe the  distribution  of  the  recharge  estimates;  (2) 
to  use  this  distribution  to  generate  random  sets  of 
recharge  estimates;  (3)  to  use  the  Gauss  optimiza- 
tion technique  to  identify  the  corresponding  set  of 
parameter  estimates  for  each  set  of  recharge  esti- 
mates; (4)  to  make  the  corresponding  set  of  hy- 
draulic head  predictions  for  each  set  of  parameter 
estimates;  and  (5)  to  examine  the  distribution  of 
hydraulic  head  predictions  and  to  draw  appropri- 
ate conclusions.  Similarly,  the  method  can  be  used 
independently  or  simultaneously  to  estimate  the 
effect  on  hydraulic  head  predictions  of  errors  in 
the  measured  water  levels  that  are  used  in  the 
parameter  identification  problem.  The  fit  of  the 
model  to  the  data  that  are  used  to  identify  param- 
eters is  not  a  good  indicator  of  these  errors.  A 
Monte  Carlo  simulation  of  the  parameter  identifi- 
cation problem  can  be  used,  however,  to  evaluate 
the  effects  on  water  level  predictions  of  errors  in 
the  recharge  (and  pumpage)  data  used  in  the  pa- 
rameter identification  problem.  (Lantz-PTT) 
W89-09216 


THREE-DIMENSIONAL  MATHEMATICAL 
MODEL  FOR  SIMULATING  THE  HYDRO- 
LOGIC  SYSTEM  IN  THE  PICEANCE  BASIN, 
COLORADO, 

Geological   Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 
O.  J.  Taylor. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Open-File  Report  82-637, 
1982.  35p,  1 1  fig,  6  tab,  9  plates,  25  ref. 

Descriptors:  'Model  studies,  'Hydrologic  models, 
•Mathematical  models,  'Simulation  analysis,  'Hy- 
drologic properties,  'Geohydrology,  'Colorado, 
•Piceance  Creek,  Yellow  Creek,  Roan  Creek, 
Parachute  Creek,  Aquifers,  Groundwater  re- 
charge, Model  studies,  Hydraulic  conductivity, 
Transmissivity,  Groundwater  movement,  Hydro- 
logic  systems. 

The  Piceance  basin  extends  over  an  area  of  about 
1,600  sq  mi  in  northwestern  Colorado  and  includes 
the  drainage  basins  of  Piceance,  Yellow,  Roan,  and 
Parachute  Creeks.  Beneath  the  drainage  basins  lie 
the  Uinta  and  Green  River  Formations  of  Eocene 


age  and  older  rocks.  The  Uinta  and  Green  River 
Formations  consist  of  marlstone,  sandstone,  and 
siltstone  and  include  large  reserves  of  oil  shale. 
Extensive  fracturing  and  leaching  of  the  forma- 
tions has  increased  their  permeability  and  resulted 
in  aquifers  that  lie  within,  above,  and  below  the  oil 
shale  deposits.  The  hydrologic  system  of  the  basin 
consists  of  natural  recharge  from  precipitation,  cir- 
culation through  fractured  aquifers  and  confining 
beds,  and  discharge  to  stream  valleys  or  seepage 
faces.  Previous  models  were  utilized  to  simulate 
the  flow  systems  in  the  northern  part  of  the  Pi- 
ceance basin.  A  preliminary  three-dimensional, 
five-layer  simulation  model  was  prepared  for  the 
entire  basin  using  available  hydrologic  data.  The 
model  was  used  in  a  steady-state  error  analysis  to 
assess  the  degree  of  error  in  the  hydrologic  param- 
eters used  in  the  model.  This  analysis  indicated  that 
simulated  hydrologic  characteristics  are  plausible, 
all  layers  exhibit  impaired  vertical  hydraulic  con- 
ductivity, and  one  layer  may  exhibit  lateral  direc- 
tional transmissivity.  However,  the  model  could 
not  be  calibrated  because  of  the  paucity  of  data  in 
some  regions  of  the  basin.  (Author's  abstract) 
W89-09222 


WATER  RESOURCES  OF  ROCKLAND  BASIN, 
SOUTHEASTERN  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 
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APPRAISAL  OF  WATER  IN  BEDROCK 
AQUIFERS,  NORTHERN  CASCADE  COUNTY, 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

K.  R.  Wilke. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  82-1025,  January  1983.  29p,  3 
fig,  2  tab,  2  plates,  3 1  ref. 

Descriptors:  'Water  resources  data,  'Montana, 
'Groundwater  quality,  'Aquifers,  'Bedrock, 
Groundwater  budget,  Groundwater  level, 
Groundwater,  Mixing,  Groundwater  movement, 
Dissolved  solids,  Minerals,  Water  demand,  Con- 
ductance. 

Suburban  residential  expansion  of  the  city  of  Great 
Falls  has  resulted  in  an  increased  demand  on  water 
supplies  from  bedrock  aquifers  in  northern  Cas- 
cade County.  The  unconsolidated  deposits  aquifer 
of  Quaternary  age,  including  alluvium  and  glacial 
lake  deposits,  also  is  an  important  source  of  water 
in  the  area.   Water  levels  in  the  Madison-Swift 
aquifer  and  all  overlying  aquifers,  including  the 
Quaternary    deposits    aquifer,    reflect    unconfined 
(water-table)  conditions  in  the  Great  Falls  vicinity. 
This  interconnected  hydrologic  system  is  the  result 
of  breaching  of  the  major  anticlinal  structure,  by 
ancestral  and  present  day  erosion  of  drainage  chan- 
nels by  the  Missouri  River  and  its  tributaries.  Sig- 
nificant vertical  inter-aquifer  mixing  of  water,  as 
well   as  surface  water/groundwater   interchange, 
probably  occurs  in  the  central  part  of  the  study 
area.  Characterization  of  the  chemical  composition 
of  water  in  individual  aquifers  based  on  samples 
from  wells  in  this  area  probably  is  unreliable  be- 
cause of  this  mixing.  Quality  of  water  from  two 
wells   in    the    Madison-Swift   aquifer   near   Giant 
Springs  is  similar  to  water  from  the  springs.  Water 
from  these  three  samples  is  less  mineralized  than 
most   groundwater   in   the   study   area;   dissolved 
solids  concentrations  for  the  three  samples  range 
from  516  to  550  mg/L.  The  quality  of  water  varies 
among  aquifers  and  throughout  the  study  area.  The 
ranges  of  dissolved   solids  concentrations  deter- 
mined by  chemical  analysis  are  Madison-Swift  aq- 
uifer, about  520  to  1,570  mg/L;  Morrison  Forma- 
tion, 908  to  1,480  mg/L;  Kootenai  Formation,  558 
to  1,550  mg/L;  Colorado  Group,  2,690  and  2,740 
mg/L  (two  samples);  and  unconsolidated  Quater- 
nary deposits,  383  to  2,060  mg/L.  The  chemical 
quality  of  water  from  the  Colorado  Group  in  the 
western  one-third  of  the  area  generally  is  more 
mineralized  than  water  from  aquifers  in  the  rest  of 
the  area.  Specific  conductance  of  water  from  eight 
wells  completed  in  the  Colorado  Group  averages 
4,440  micromhos  at  25  C.  (Author's  abstract) 
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BASE  OF  MODERATELY  SALINE  GROUND- 
WATER IN  THE  UINTA  BASIN,  UTAH,  WITH 
AN  INTRODUCTORY  SECTION  DESCRIBING 
THE  METHODS  USED  IN  DETERMINING  ITS 
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Geological  Survey,  Salt  Lake  City,  UT.  Water 
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L.  Howells,  M.  S.  Longson,  and  G.  L.  Hunt. 
Available  from  Books  and  Open  File  Report  Sec- 
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Descriptors:  'Groundwater  basins,  'Well  log*, 
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bicarbonate,  Groundwater  movement,  Resistivity, 
Brine,  Saline  water  intrusion,  Subsurface  mapping, 
Brines. 

The  base  of  the  moderately  saline  water  (water 
that  contains  from  3,000  to  10,000  mg/L  of  dis- 
solved solids)  was  mapped  by  using  available 
water  quality  data  and  by  determining  formation- 
water  resistivities  from  geophysical  well  logs  based 
on  the  resistivity-porosity,  spontaneous-potential, 
and  resistivity-ratio  methods.  The  contour  map 
developed  from  these  data  showed  a  mound  ol 
very  saline  and  briny  water,  mostly  of  sodium 
chloride  and  sodium  bicarbonate  type,  in  most  of 
that  part  of  the  Uinta  Basin  that  is  underlain  by 
either  the  Green  River  or  Wasatch  Formations. 
Along  its  northern  edge,  the  mound  rises  steeply 
from  below  sea  level  to  within  2,000  ft  of  the  land 
surface  and,  locally,  to  land  surface.  Along  its 
southern  edge,  the  mound  rises  less  steeply  and  is 
more  complex  in  outline.  This  body  of  very  saline 
to  briny  water  may  be  a  lens;  many  wells  or  tesl 
holes  drilled  within  the  area  underlain  by  the 
mound  re-entered  fresh  to  moderately  saline  watei 
at  depths  of  8,000  to  15,000  ft  below  land  surface 
(Author's  abstract) 
W89-09229 


TEST  WELLS  TW1,  TW2,  AND  TW3,  WHITI 
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Geological  Survey,  Albuquerque,  NM.  Water  Re 
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Open-File  Report  87-47,  1987.  19p,  5  fig,  4  tab, 
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Descriptors:  *Toxic  wastes,  *Test  wells,  *Wast 
disposal,  'White  Sands,  'New  Mexico,  'Monitoi 
ing,  Water  quality  control,  Borehole  geophysic! 
Military  reservations,  Groundwater  quality,  Ha! 
ardous  wastes,  Boreholes,  Lithologic  logs. 

Three  test  wells,  TW1,  TW2,  and  TW3,  wet 
drilled  at  White  Sands  Missile  Range  in  soutl 
central  New  Mexico  in  July,  August,  and  Octobe 
1983  as  part  of  a  joint  military  training  prograi 
sponsored  by  the  U.S.  Navy  and  U.S.  Army  l 
July,  August,  and  October  1983.  The  test  we 
were  drilled  as  exploratory  and  monitoring  wel 
for  the  toxic  waste  storage  facility  at  White  Sane 
Missile  Range.  Information  obtained  from  the; 
wells  includes  lithologic  logs  for  all  wells  ar 
borehole-geophysical  logs  for  the  cased  wells.  (Ai 
thor's  abstract) 
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MICROCOMPUTER-BASED  VERSION  0 
SIPT-A  PROGRAM  FOR  THE  INTERPRET/ 
TION  OF  SEISMIC-REFRACTION  DAT 
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Geological  Survey,  Hartford,  CT.  Water  K 
sources  Div. 

F.  P.  Haeni,  D.  G.  Grantham,  and  K.  Ellefsen. 
Available  from  Books  and  Open  File  Report  Se 
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Open-File  Report  87-103-A,   1987.  38p,   12  fig, 
tab,  38  ref,  append. 
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Descriptors:  *Seismic  properties,  'Geophysics, 
•Seismic  data,  'Computer  programs,  'Geohydro- 
logy,  'Data  interpretation,  'Seismographs,  *Re- 
fractivity,  Computers,  Computer  models,  Model 
studies,  Mathematical  studies,  Geology,  Micro- 
computers, Documentation,  Subsurface  mapping, 
SIPT. 

Use  of  a  microcomputer  based  FORTRAN  pro- 
gram, SIPT  1. FOR,  for  the  interpretation  of  seis- 
mic-refraction data  is  documented,  and  an  interpre- 
tation procedure  using  SIPT1.FOR  is  outlined. 
SIPT1.FOR  is  an  adaptation  of  SIPT22.FOR  and 
SIPT23.FOR,  programs  developed  for  use  on 
mainframe  computer  systems.  The  program  has 
been  adapted  for  interactive  use  on  microcomput- 
ers that  use  a  DOS  3.0  operating  system. 
SIPT1.FOR  can  be  used  to  interpret  seismic-re- 
fraction data  for  complex  field  situations  and  geo- 
logic settings.  The  program  is  a  two-dimensional 
modeling  process  in  which  the  delay-time  tech- 
nique is  used  to  obtain  a  first  approximation  of 
model  layers  and  then  an  iterative  ray  tracing 
technique  is  used  to  refine  the  model.  Error  detec- 
tion, feedback,  and  automatic  adjustment  are  writ- 
ten into  the  program.  The  program  can  handle 
multilayer  dipping  bed  problems  for  multiple  geo- 
phone  spreads  and  complex  field  situations  such  as 
offset  shotpoints,  nonlinear  geophone  spacing,  and 
variable  land-surface  topography.  Instructions  for 
the  use  of  SIPT1.FOR,  a  discussion  of  the  interpre- 
tation process,  and  an  example  problem  are  includ- 
ed in  the  documentation.  (Author's  abstract) 
W89-09233 


WATER-QUALITY  ASSESSMENT  OF  THE 
CARSON  RIVER  GROUND-WATER  BASIN, 
NEVADA  AND  CALIFORNIA:  PROJECT  DE- 
SCRIPTION, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  W.  Plume. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-104,  1987.  27p,  4  fig,  32  ref. 

Descriptors:  'Groundwater  basins,  'Nevada, 
•California,  'Carson  Groundwater  Basin, 
•Nevada,  California,  'Water  quality  control, 
•Groundwater  quality,  'Project  planning,  Geohy- 
drology,  Groundwater  management,  Aquifers, 
Carson  River,  Land  use,  Arid  lands,  Data  interpre- 
tation. Data  acquisition. 

In  April  1986,  the  U.S.  Geological  Survey  began  a 
pilot  program  to  assess  the  quality  of  the  nation's 
surface  water  and  groundwater  resources.  This 
program,  called  the  National  Water-Quality  As- 
sessment (NAWQA)  program,  is  designed  to  ac- 
quire and  interpret  information  about  a  wide  range 
of  water  quality  issues.  The  program  is  in  its  early 
stages  and  consists  of  four  surface  water  and  three 
groundwater  pilot  projects.  The  objectives  of  the 
Carson  River  basin  NAWQA  project  are  described 
in  the  context  of  the  national  program,  the  study 
area  and  its  associated  water  quality  issues,  and  a 
proposed  study  approach.  The  objectives  of  the 
Carson  River  basin  NAWQA  project  are  to:  (1) 
investigate  regional  groundwater  quality;  (2)  de- 
scribe relations  of  groundwater  quality  to  land  use, 
geohydrology,  and  other  pertinent  factors;  (3)  pro- 
vide a  general  description  of  the  location,  nature 
and  possible  causes  of  selected  widespread  water 
quality  problems  in  the  project  area;  and  (4)  devel- 
op new  techniques  for  characterizing  regional 
groundwater  quality,  especially  in  arid  alluvial 
basins.  There  are  to  be  three  major  phases  of  the 
Carson  River  basin  project.  The  first  will  consist  of 
compilation  and  analysis  of  existing  data.  The 
second  phase  will  consist  of  a  regional  water  qual- 
ity survey  that  will  produce  a  consistent  set  of  data 
that  can  be  used  to:  (1)  define  regional  quality  of 
groundwater  within  the  Carson  River  basin;  and 
(2)  compare  that  water  quality  with  other  aquifers 
m  the  Nation.  The  third  phase  will  include  topical 
studies  that  will  define  groundwater  quality  in  the 
Carson  River  basin  with  respect  to  certain  con- 
stituents, either  basin  wide  or  within  specific  areas 
of  concern.  (Lantz-PTT) 
W89-09234 


GROUND-WATER-QUALITY  ASSESSMENT 
OF  THE  DELMARVA  PENINSULA,  DELA- 
WARE, MARYLAND,  AND  VIRGINIA: 
PROJECT  DESCRIPTION, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B 
W89-09238 


WATER-LEVEL  DATA  FROM  WELLS  IN  THE 
VICINITY  OF  THE  WASTE  ISOLATION 
PILOT  PLANT,  SOUTHEASTERN  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
S.  F.  Richey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-120,  1987.  107p,  2  fig,  61  tab. 

Descriptors:  'Hydrologic  data  collections,  'Radio- 
active waste  disposal,  'Groundwater  level,  'Wells, 
'New  Mexico,  Measuring  instruments,  Data  acqui- 
sition, Monitoring,  Disposal  sites. 

The  U.S.  Geological  Survey  monitored  water 
levels  in  wells  in  the  vicinity  of  the  Waste  Isolation 
Pilot  Plant,  a  storage  facility  constructed  in  bedded 
salts  in  which  defense-associated  transuranic 
wastes  will  be  deposited,  in  southeastern  New 
Mexico  during  1977  to  1985.  A  variety  of  methods 
was  used  to  measure  water  levels.  The  particular 
method  utilized  at  a  given  time  depended  on  sever- 
al factors,  including  the  amount  of  condensation  in 
the  well,  well-head  configuration,  depth  to  water, 
rate  of  water  level  change,  and  availability  of 
equipment.  The  five  methods  utilized  were:  air 
line,  Lynes  pressure  sentry  system,  M-scope,  steel 
tape,  and  winch.  (Lantz-PTT) 
W89-09241 


DISTRIBUTION  OF  RADIONUCLIDE  AND 
TRACE-ELEMENTS  IN  GROUND  WATER 
GRASSES,  AND  SURFICIAL  SEDIMENTS  AS- 
SOCIATED WITH  THE  ALLUVIAL  AQUIFER 
ALONG  THE  PUERCO  RIVER,  NORTHEAST- 
ERN ARIZONA-A  RECONNAISSANCE  SAM- 
PLING PROGRAM, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09243 


WATER-RESOURCES    ACTIVITIES    OF    THE 
U.S.    GEOLOGICAL    SURVEY    IN    KANSAS- 
FISCAL  YEARS  1985  AND  1986, 
Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09247 


NATIONAL  AND  REGIONAL  TRENDS  IN 
WATER-WELL  DRILLING  IN  THE  UNITED 
STATES,  1964-84, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

S.  M.  Hindall,  and  M.  Eberle. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-247,  1987.  25p,  6  fig,  4  tab,  16 
ref. 

Descriptors:  'Drilling,  'Wells,  Project  planning, 
Groundwater  management,  Texas,  Florida,  New 
York,  Michigan,  North  Carolina,  Virginia,  Ohio, 
Qualitative  analysis. 

Information  on  national  and  regional  water  well 
drilling  activity  is  important  for  water  resource 
planning  and  management  and  for  water  related 
equipment  marketing.  A  study  was  conducted  to 
analyze  drilling  trends  on  the  basis  of  data  for 
selected  years  from  1964  through  1984.  The  study 
focused  primarily  on  the  years  1964  and  1980-84, 
but  also  included  data  from  1960.  Approximately 
397,000  water  wells  were  drilled  in  the  United 
States  in  1984.  Seven  states-Florida,  Texas,  New 
York,  Michigan,  North  Carolina,  Virginia,  and 
Ohio-accounted  for  39%  of  all  the  wells  drilled  in 
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the  United  States  in  1984.  Florida  led  the  nation  in 
drilling  activity  with  45,600  new  wells.  The  1984 
national  drilling  total  was  2.6%  >  the  total  for 
1980  (387,000)  and  8.5%  <  the  total  for  1964 
(434,000).  However,  these  moderate  differences  do 
not  reflect  substantial  year-to-year  fluctuations  that 
may  have  occurred  during  that  20-yr  period.  Qual- 
itative comparisons  suggest  that  drilling  activity 
for  a  given  year  is  closely  related  to  the  number  of 
housing  starts  for  that  year.  If  so,  there  may  have 
been  peaks  in  drilling  activity  in  1972  and  1977-78 
(corresponding  to  peaks  in  housing  starts)  that  are 
not  identified  in  this  study  because  of  a  lack  of 
available  well  drilling  data  for  those  years.  Well 
drilling  data  for  1964  and  the  1980-84  period  prob- 
ably represent  a  low  to  moderate  level  of  drilling 
activity,  an  I,  if  compared  to  earlier  data,  suggest 
that  there  nas  been  no  substantial  growth  or  de- 
cline in  the  water  well  industry  as  a  whole  since 
the  1940's.  (Author's  abstract) 
W89-09250 


WATER  RESOURCES  ACTIVITIES,  GEORGIA 
DISTRICT,  1986, 

Geological   Survey,   Doraville,   GA.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09252 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  SOUTH 
DAKOTA-FISCAL  YEARS  1986-87, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09253 


HYDROLOGIC  DATA  FOR  THE  SAN  JUAN 
AND  ANIMAS  RIVER  VALLEYS  IN  THE 
FARMINGTON,  AZTEC,  BLOOMFIELD,  AND 
CEDAR  HILL  AREAS,  SAN  JUAN  COUNTY. 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

D.  P.  McAda,  and  S.  G.  Shelton. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-385,  1987.  18p,  6  fig,  4  tab. 

Descriptors:  'Data  collections,  'Water  quality, 
'Path  of  pollutants,  'Groundwater  movement, 
'Groundwater  quality,  'Hydrologic  data,  'San 
Juan  River,  'Animas  River,  'New  Mexico,  Chemi- 
cal analysis,  Hydrologic  data  collections,  Wells, 
Groundwater  level,  Observation  wells,  Organic 
compounds. 

In  July  1985,  the  U.S.  Geological  Survey  initiated 
a  three-year  study  in  San  Juan  County,  New 
Mexico,  to  determine  the  concentrations  of  chemi- 
cal constituents  in  the  groundwater  in  the  San  Juan 
and  Animas  River  valleys  and  to  determine  the 
direction  and  rate  of  groundwater  flow  and  its 
relation  to  river  stage.  The  study  was  conducted  in 
cooperation  with  the  San  Juan  County  Commis- 
sion and  the  New  Mexico  Oil  Conservation  Divi- 
sion. The  data  that  was  collected  during  the  first  1- 
1/2  yr  of  the  study  is  completed.  The  report  in- 
cludes well  records  for  51  wells  and  water  levels 
from  23  wells,  hydrographs  from  four  observation 
wells  and  one  river  stage  site,  and  available  chemi- 
cal analyses  from  50  wells  and  14  surface  water 
sites.  Water  samples  from  six  wells  and  one  sur- 
face-water site  were  analyzed  for  purgeable  organ- 
ic chemicals;  none  were  detected.  (Lantz-PTT) 
W89-09254 


MOVEMENT  AND  FATE  OF  CHLORINATED 
SOLVENTS  IN  GROUND  WATER:  RESEARCH 
ACTIVITIES  AT  PICATINNY  ARSENAL,  NEW 
JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09258 
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INDEX  TO  SELECTED  MACHINE-READABLE 
GEOHYDROLOGIC  DATA  FOR  PRECAM- 
BRIAN  THROUGH  CRETACEOUS  ROCKS  IN 
KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  IOC. 
W89-09259 


SELECTED  WATER-LEVEL  DATA  FOR  MES- 
OZOIC  FORMATIONS  IN  THE  UPPER  COLO- 
RADO RIVER  BASIN,  ARIZONA,  COLORADO, 
UTAH,  AND  WYOMING -EXCLUDING  THE 
SAN  JUAN  BASIN, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
J.  F.  Weigel. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-397,  1987.  73p,  4  fig,  2  tab,  4 
ref. 

Descriptors:  *Hydrologic  data  collections,  •Colo- 
rado River,  'Groundwater  level,  'Arizona,  ♦Colo- 
rado, "Utah,  'Wyoming,  Water  level,  Wells, 
Groundwater  budget,  Data  collections. 

Water  level  data  from  selected  water  wells  com- 
pleted in  and  from  selected  petroleum  exploration 
wells  penetrating  Mesozoic  formations  in  the 
Upper  Colorado  River  Basin  have  been  collected 
by  various  government  agencies,  private  industry, 
and  others.  These  data,  which  were  compiled, 
analyzed,  and  summarized  by  the  USGS  are  pre- 
sented. One-time  water  levels  are  presented  for 
1,125  water  wells.  Water  levels  computed  from 
3,298  drill-stem  tests  at  1,871  sites  expanded  the 
data  base  in  areas  where  mesozoic  formations  are 
too  deep  to  be  penetrated  by  water  wells  at  the 
present  time  (1987).  (Author's  abstract) 
W89-09260 
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THREE-PHASE  FLOW  ANALYSIS  OF  OIL 
SPILLS  IN  PARTIALLY  WATER-SATURATED 
SOILS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08246 


MEANS     FOR     PROVIDING     A     VERTICAL 
DRAIN  IN  SOIL, 

For  primary  bibliographic  entry  see  Field  4A. 
W89-08279 


DRAINING,  LRRIGATING  AND  DISPERSING 
MASS, 

For  primary  bibliographic  entry  see  Field  4A. 
W89-08296 


DRAINAGE  TUBE, 

A.A.R.C.   (Management)   Pty.    Limited,   Victoria 

(Australia).  (Assignee). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-08301 


PREDICTING  POTENTIAL  ALUMINUM  CON- 
TAMINATION OF  SURFACE  AND  GROUND- 
WATERS FROM  ACID  SULFATE  ENRICHED 
DRAINAGES  EMANATING  FROM  LOW  NEU- 
TRALIZATION CAPACITY  WATERSHEDS, 
Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08337 


GROUNDWATER      CONTAMINATION      FOR 
AGRICULTURALLY  APPLIED  PESTICIDES, 

Idaho  Univ.,  Moscow.   Dept.  of  Plant,  Soil  and 

Entomological  Sciences. 

for  primary  bibliographic  entry  see  Field  5A. 

W89-08342 


DISTRIBUTION  OF  GASES  IN  THE  UNSATU- 
RATED ZONE  AT  A  LOW-LEVEL  RADIOAC- 
TIVE-WASTE DISPOSAL  SITE  NEAR  SHEF- 
FIELD, ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

R.  G.  Striegl. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4025, 
1988.  76p,  38  fig,  10  tab,  26  ref. 

Descriptors:  'Aeration  zone,  'Soil  gases,  'Radio- 
active wastes,  'Carbon  dioxide,  'Methane, 
•Carbon  radioisotopes,  'Tritium,  'Nitrogen, 
'Oxygen,  Radon,  Unsaturated  zone,  Illinois. 

The  unsaturated  zone  is  a  medium  that  provides 
pneumatic  communication  for  the  movement  of 
gases  from  wastes  buried  in  landfills  to  the  atmos- 
phere, biota,  and  groundwater.  Gases  in  unsaturat- 
ed glacial  and  eolian  deposits  near  a  waste-disposal 
trench  at  the  low-level  radioactive-waste  disposal 
site  near  Sheffield,  Bureau  County,  Illinois,  were 
identified,  and  the  spatial  and  temporal  distribu- 
tions of  the  partial  pressures  of  those  gases  were 
determined  for  the  period  January  1984  through 
January  1986.  Methods  for  the  collection  and  anal- 
yses of  the  gases  are  described,  as  are  geologic  and 
hydrologic  characteristics  of  the  unsaturated  zone 
that  affect  gas  transport.  The  identified  gases, 
which  are  of  natural  and  of  waste  origin,  include 
nitrogen,  oxygen,  and  argon,  carbon  dioxide,  meth- 
ane, propane,  butane,  tritiated  water  vapor, 
14carbon  dioxide,  and  222  radon.  Concentrations 
of  methane  and  14carbon  dioxide  originated  at  the 
waste,  as  shown  by  partial-pressure  gradients  of 
the  gases;  14carbon  dioxide  partial  pressures  ex- 
ceeded natural  background  partial  pressures  by 
factors  greater  than  1  million  at  some  locations. 
Variations  in  partial  pressures  of  oxygen  and 
carbon  dioxide  were  seasonal  among  piezometers 
because  of  increased  root  and  soil-microbe  respira- 
tion during  summer.  Variations  in  methane  and 
14carbon  dioxide  partial  pressures  were  apparently 
related  to  discrete  releases  from  waste  sources  at 
unpredictable  intervals  of  time.  No  greater  than 
background  partial  pressures  for  tritiated  water 
vapor  or  222  radon  were  measured.  (USGS) 
W89-08418 


IN-SITU  CONTROL  OF  GROUNDWATER 
CONTAMINATION  BY  MICROBIOLOGICAL 
PROCESSES, 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08432 


VARIABLY    SATURATED    FLOW    BETWEEN 
STREAMS  AND  AQUIFERS, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08434 


ACID  SOIL  AND  ACID  RAIN:  THE  IMPACT 
ON  THE  ENVIRONMENT  OF  NITROGEN 
AND  SULPHUR  CYCLING, 

Sydney  Univ.  (Australia). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-08467 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  WEST-CEN- 
TRAL FLORIDA,  SEPTEMBER  1987, 

Geological  Survey,  Denver,  CO  Water  Resource* 

Div 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09000 


GEOHYDROLOGY  OF  THE  UNSATURATED 
ZONE  AT  THE  BURIAL  SITE  FOR  LOW- 
LEVEL  RADIOACTIVE  WASTE  NEAR 
BEATTY,  NYE  COUNTY,  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09088 


ESTIMATING  SOIL  MATRIC  POTENTIAL  IN 
OWENS  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

S.  K.  Sorenson,  R.  F.  Miller,  M.  R.  Welch,  D.  P. 
Groeneveld,  and  F.  A.  Branson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-79,  1988.  31p,  11  fig,  2  tab,  45 
ref. 

Descriptors:  'Soil  water  potential,  'Soil  water, 
'Plant  water  potential,  'Owens  Valley,  'Califor- 
nia, Model  studies,  Mathematical  studies. 

Much  of  the  floor  of  the  Owens  Valley,  California, 
is  covered  with  alkaline  scrub  and  alkaline 
meadow  plant  communities,  whose  existence  is  de- 
pendent partly  on  precipitation  and  partly  on 
water  infiltrated  into  the  rooting  zone  from  the 
shallow  water  table.  The  extent  to  which  these 
plant  communities  are  capable  of  adapting  to  and 
surviving  fluctuations  in  the  water  table  depends 
on  physiological  adaptations  of  the  plants  and  on 
the  water  content,  matric  potential  characteristics 
of  the  soils.  Two  methods  were  used  to  estimate 
soil  matric  potential  in  test  sites  in  Owens  Valley. 
The  first  was  the  filter-paper  method,  which  uses 
water  content  of  filter  papers  equilibrated  to  water 
content  of  soil  samples  taken  with  a  hand  auger. 
The  other  method  of  estimating  soil  matric  poten- 
tial was  a  modeling  approach  based  on  data  from 
this  and  previous  investigations.  These  data  indi- 
cate that  the  base  10  logarithm  of  soil  matric 
potential  is  a  linear  function  of  gravimetric  soil 
water  content  for  a  particular  soil.  Estimates  of  soil 
water  characteristic  curves  were  made  at  two  sites 
by  averaging  the  gravimetric  soil  water  content 
and  soil  matric  potential  values  from  multiple  sam- 
ples at  0.1  m  depths  derived  by  using  the  hand 
auger  and  filter  paper  method  and  entering  these 
values  in  the  soil  water  model.  The  characteristic 
curves  then  were  used  to  estimate  soil  matric  po- 
tential from  estimates  of  volumetric  soil  water  con- 
tent derived  from  neutron-probe  readings.  Evalua- 
tion of  the  modeling  technique  at  two  study  sites 
indicated  that  estimates  of  soil  matric  potential 
within  0.5  pF  units  of  the  soil  matric  potential 
value  derived  by  using  the  filter  paper  method 
could  be  obtained  90  to  95%  of  the  time  in  soils 
where  water  content  was  less  than  field  capacity. 
The  greatest  errors  occurred  at  depths  where  there 
was  a  distinct  transition  between  soils  of  different 
textures.  (Lantz-PTT) 
W89-09198 


ELECTRICAL    LEAK    LOCATION    METHOD 
FOR  GEOMEMBRANE  LINERS, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 

W89-08527 


SUPERFUND  RECORD  OF  DECISION:  GOLD 
COAST,  FL. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W  89-08  541 


FLOW  IN  THE  UNSATURATED  ZONE 
TUCSON,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09209 

WATER  MOVEMENT  IN  THE  UNSATURATED 
ZONE  AT  A  LOW-LEVEL  RADIOACTIVE- 
WASTE  BURIAL  SITE  NEAR  BARNWELL, 
SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

K.  F.  Dennehy,  and  P.  B.  McMahon. 
Available  from  Books  and  Open  File  Report  Sec- 


62 


WATER  CYCLE— Field  2 


tion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-46,  1987,  66p,  32  fig,  3  tab,  26 
ref. 

Descriptors:  'Infiltration,  *Soil  water,  'Ground- 
water movement,  'Radioactive  waste  disposal, 
•Aeration  zone,  'South  Carolina,  'Underground 
waste  disposal,  'Path  of  pollutants,  Geohydrology, 
Monitoring,  Groundwater  recharge,  Groundwater 
level,  Precipitation,  Hydrologic  models,  Climatol- 
ogy, Groundwater  barriers. 

Four  unsaturated  zone  monitoring  sites  and  a  mete- 
orologic  station  were  installed  at  the  low  level 
radioactive  waste  burial  site  near  Barnwell,  South 
Carolina,  to  investigate  the  geohydrologic  and  cli- 
matologic  factors  affecting  water  movement  in  the 
unsaturated  zone.  The  study  site  is  located  in  the 
Atlantic  Coastal  Plain.  The  unsaturated  zone  con- 
sists of  a  few  centimeters  to  >  1  m  of  surface  sand, 
underlain  by  up  to   15  m  of  clayey  sand.  Two 
monitoring   sites    were   installed    in   experimental 
trenches   and   two   were   installed   in   radioactive 
waste  trenches.  Two  different  trench  designs  were 
evaluated  at  the  monitoring  sites.  A  meteorologic 
station  was  used  to  measure  precipitation  and  to 
calculate     actual     evapotranspiration     using     the 
Bowen  ratio  method.  Soil-moisture  tensiometers, 
soil-moisture  conductance  probes,  and  temperature 
sensors  were  used  to  monitor  soil-water  movement 
in  and  adjacent  to  the  trenches.  Tracer  tests  using 
sodium  chloride  were  conducted  at  each  monitor- 
ing site.   Data  collection  at  the  monitoring  sites 
began  in  January  1982  and  continued  until  early 
May  1984.  Tensiometer  data  show  that  the  unsatu- 
rated materials  had  their  highest  percent  satura- 
tions in  the  winter  and  spring.  Saturations  in  the 
backfill  sand  varied  from  20  to  100%.  They  varied 
from  about  75  to  100%  in  the  adjacent  undisturbed 
and  overlying  compacted  clayey  sand.  Additional- 
ly,  because   tensiometer   data   indicate   negligible 
water  storage  changes  in  the  unsaturated  zone,  it  is 
estimated  that  approximately  43  cm  of  recharge 
reached  the  water  table.  During  1984,  the  rise  and 
fall  of  ponded  water  in  an  experimental  trench  was 
continuously  monitored  with  a  digital  recorder.  A 
cross-sectional   finite   element   model   of  variably 
saturated   flow  was  used  to  test  the  conceptual 
model  of  water  movement  in  the  unsaturated  zone 
and  to  illustrate  the  effect  of  trench  design  on 
water  movement  into  the  experimental  trenches. 
Monitoring  and  model  results  show  that  precipita- 
tion on  trenches  infiltrated   the   trench  cap  and 
moved  vertically  into  the  trench  backfill  material. 
The  trench  construction  practice  of  placing  a  com- 
pacted   clayey-sand    barrier    around    the    trench 
greatly  inhibits  soil  water  from  entering  the  trench. 
(Author's  abstract) 
W89-09230 
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NITROGEN  CYCLE  AND  COMMUNITY 
INTERACTIONS  IN  A  COLD  WATER  SPRING 
DOMINATED  BY  A  NITROGEN  FIXING 
CYANOBACTERIUM, 

Oregon  Univ.,  Eugene.  Dept.  of  Biology. 
W.  K.  Dodds. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106 
Order  No.  8629553.  Ph.D.  Dissertation,  1986' 
125p,  12  fig,  20  tab,  120  ref,  append. 

Descriptors:  'Nitrogen  fixing  bacteria,  'Limnolo- 
gy, 'Springs,   'Cold  springs,   'Bacterial  analysis, 
Nostoc,  Nitrogen  cycle,  Denitrification,  Nitrogen 
removal,  Microbiological  studies. 

The  large  colonies  of  the  nitrogen  fixing  cyanobac- 
tenum,  Nostoc  pruniforme  Ag,  that  dominate  a 
spring  fed  pool  (Mare's  Egg  Spring,  Oregon)  were 
investigated.  The  relationship  between  Nostoc  and 
other  organisms  to  nitrogen  cycling  in  the  pool, 
their  sensitivity  to  the  addition  of  nitrate  and  to 
decreases  in  the  flow  rate,  and  other  factors  affect- 
ing Nostoc  growth  were  studied.  Values  for  deni- 
tnfication  rates  in  sediments  varied  by  a  factor  of 
10  and  variance  of  many  other  fluxes  was  also 
high,  suggesting  high  variance  may  be  an  intrinsic 
biological  property  of  oligotrophic  systems.  The 
sediments  demonstrated  both  nitrifying  and  denitri- 


fying activity  in  the  presence  of  oxygen.  Nitrifica- 
tion rates  probably  do  not  limit  rates  of  denitrifica- 
tion in  these  oligotrophic  sediments.  Use  of  plastic 
enclosures  or  limnocorrals  showed  that  short-term 
increases  of  nitrate  in  nitrogen  poor  aquatic  sys- 
tems do  not  necessarily  affect  the  biological  com- 
munity but  increases  in  the  water  replacement  time 
of  small  ponds  may  have  significant  effects.  N. 
pruniforme  growth  was  significantly  correlated 
with  incoming  solar  radiation.  The  grazing  of  the 
snail  Vorticifex  effusa  on  the  surface  of  the  N. 
pruniforme  colonies  had  a  positive  effect  on  their 
growth.  (Cremmins-AEPCO) 
W89-08249 


SEDIMENT  INFLOW,  OUTFLOW,  AND  DEPO- 
SITION FOR  LAKES  MARION  AND  MOUL- 
TRIE, SOUTH  CAROLINA  OCTOBER  1983  - 
MARCH  1985, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-08358 


WATER  QUALITY  ASSESSMENT  OF  ARVADA 
RESERVOIR,  DENVER  METROPOLITAN 
AREA,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

L.  J.  Britton,  and  N.  G.  Gaggiani. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    87-4107, 
1988.  200p,  7  fig,  28  tab,  7  ref. 

Descriptors:  'Reservoirs,  'Water  quality,  'Lim- 
nology, 'Trophic  level,  'Arvada  Reservoir,  'Col- 
orado, Limiting  nutrients. 

Water  quality  data  were  collected  from  Arvada 
Reservoir,  Colorado  which  completed  filling  in 
May  1984,  and  from  its  major  inflows,  Ralston 
Creek  and  Croke  Canal,  to  assess  the  physical, 
chemical,  and  biological  quality  of  the  reservoir;  to 
evaluate  the  effect  of  water  from  various  sources 
on  the  reservoir;  and  to  estimate  the  trophic  state 
of  the  reservoir.  Data  were  collected  at  five  sites  in 
Arvada  Reservoir,  one  site  in  Ralston  Creek,  and 
two  sites  in  Croke  Canal.  The  study  began  in  June 
1983  and  continued  through  September  1985.  The 
reservoir  was  thermally  stratified  on  most  sampling 
dates,  generally  from  April  through  September 
during  the  study  period.  Dissolved-oxygen  concen- 
trations ranged  from  0  to  12.0  mg/L,  and  the 
reservoir  was  anaerobic  below  the  10  m  depth 
during  most  of  the  summer.  Secchi-disk-depth 
measurements  ranged  from  0.9  to  5.5  m  and  gener- 
ally increased  during  the  study  period,  possibly 
because  of  decreases  in  nonalgal  turbidity  after  the 
reservoir  was  filled.  The  results  of  chemical  analy- 
ses indicate  that  water  from  the  reservoir  generally 
is  of  suitable  quality  for  a  raw-water-supply  source 
and  for  maintenance  of  aquatic  life.  Total-nitrogen 
and  total-phosphorus  concentrations  were  small, 
and  both  were  growth-limiting  factors  in  the  reser- 
voir. The  phytoplankton  community  was  diverse, 
and  the  most  dominant  taxa  were  diatoms.  Phyto- 
plankton densities  ranged  from  1,400  to  29,000 
cells/milliliter,  and  chlorophyll  a  concentrations 
ranged  from  0.0  to  20.4  micrograms/L.  (USGS) 
W89-08411 


ASSESSING  THE  SENSITIVITY  OF  HIGH  AL- 
TITUDE NEW  MEXICAN  WILDERNESS 
LAKES  TO  ACIDIC  PRECIPITATION  AND 
TRACE  METAL  CONTAMINATION, 

New   Mexico   Inst,   of  Mining   and  Technology, 

Socorro.  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08433 


HYDROLOGY  OF  THE  FLORAL  CITY  POOL 
OF  TSALA  APOPKA  LAKE,  WEST-CENTRAL 
FLORIDA, 

Geological   Survey,  Tallahassee,   FL.   Water  Re-, 
sources  Div. 
L.  A.  Bradner. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 


Lakes — Group  2H 

Water  Resources  Investigations  Report  88-4024, 
1988.  97p,  17  fig,  1  tab,  18  ref.  USGS  project  FL- 

431. 

Descriptors:  'Hydrology,  'Lakes,  'Florida, 
'Drought,  Water  level,  Surface  water,  Ground- 
water, Water  quality. 

Tsala  Apopka  Lake,  in  west-central  Florida,  has  an 
area  of  about  19,000  acres  and  is  divided  into  three 
water-management  pools,  with  the  Floral  City 
Pool,  the  most  upgradient.  The  Floral  City  Pool, 
which  has  a  surface  area  of  approximately  4,750 
acres,  contains  an  extensive  combination  of  lakes, 
wetlands,  and  connecting  canals.  The  Pool  re- 
ceives inflow  from  the  Withlacoochee  River 
through  two  canals.  Outflow  is  through  one  man- 
made  canal  and  one  natural  slough.  Canal  flow  is 
partially  controlled  by  manmade  structures.  A  cu- 
mulative deficit  of  19.4  inches  of  rainfall  from 
August  1984  through  May  1985  reduced  surface- 
water  inflow  to  the  Floral  City  Pool  to  about  0.5 
cu  ft/sec  by  May  1985.  During  May  1985,  pool 
levels  declined  approximately  0.04  ft/day.  By  the 
end  of  May,  there  was  no  observable  outflow. 
From  June  1985  through  September  1985,  39.8 
inches  of  rainfall  caused  above-average  inflow  to 
the  Floral  City  Pool  and  a  pool-level  increase  of 
6.2  ft.  The  inflow  of  340  CFS  nearly  equaled  the 
outflow  of  338  CFS  by  the  end  of  September 
(USGS) 
W89-08455 


WESTERN  LAKE  SURVEY,  PHASE  I.  CHAR- 
ACTERISTICS OF  LAKES  IN  THE  WESTERN 
UNITED  STATES:  VOLUME  II.  DATA  COM- 
PENDIUM FOR  SELECTED  PHYSICAL  AND 
CHEMICAL  VARIABLES, 

Environmental    Protection   Agency,   Washington, 
DC.   Office   of  Acid   Deposition,   Environmental 
Monitoring,  and  Quality  Assurance. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-08500 


BUFFALO  METROPOLITAN  AREA,  NY,  ERIE 
COUNTY  ALONG  LAKE  ERIE  AND  NIAGARA 
RIVER -SHORELINE  PROTECTION  INTERIM 
RECONNAISSANCE  REPORT. 

Army  Engineer  District,  Buffalo,  NY. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A194  060. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Army  Corp  of  Engineers,  Buffalo  District,  Decem- 
ber 1987.  72p,  23  tab,  12  plates. 

Descriptors:  'Flood  control,  'Management  plan- 
ning, 'Lake  Erie,  'Shore  protection,  New  York, 
Woodlawn,  Dikes,  Levees,  Economic  aspects, 
Flood  damage,  Flood  protection,  Buffalo,  Niagara 
River,  Wave  runup,  Economic  Efficiency. 

Based  on  input  from  local  officials,  Woodlawn, 
New  York,  was  the  sole  site  in  Erie  County,  New 
York,  with  flood  damages  meriting  Federal  investi- 
gation. The  data  presented  in  this  report  clearly 
demonstrates  that  Woodlawn,  New  York,  receives 
minimal  damages  on  an  annual  basis  from  Lake 
Erie  waters.  These  damages  are  usually  only  expe- 
rienced as  the  result  of  rare  lake  events,  when  lake 
water  may  enter  Woodlawn  from  overtopping  the 
south  Blasdell  Creek  dike  or  from  wave  runup 
over  high  ground  to  the  southwest.  The  one  plan 
developed  besides  the  no-action  plan,  namely 
levees,  did  not  meet  the  economic  efficiency  crite- 
rion (having  a  benefit-to-cost  ratio  considerably 
less  than  1.0).  No  economically  feasible  plan  was 
found  that  reduced  lake  level  induced  damages 
(Lantz-PTT) 
W89-08553 


UPLAND  HABITAT  DEVELOPMENT  ON 
DREDGED  MATERIAL  PLACEMENT  SITES, 
UPPER  MISSISSIPPI  RIVER,  POOL  18, 

Army  Engineer  District,  Rock  Island,  IL. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-08560 
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Group  2H — Lakes 

BENEFICIAL  USES  OF  DREDGED  MATERIAL 
IN  SEVEN  NEW  ENGLAND  PROJECTS, 

Baystate    Environmental    Consultants,    Inc.,    East 

Longmeadow,  MA. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-08565 


BENEFICIAL  USES  FROM  DREDGED  LAKE 
SEDIMENTS  IN  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-08566 


OVERVIEW  OF  PAST  AND  POTENTIAL  NAT- 
URAL RESOURCE  BENEFICIAL  USES  OF 
DREDGED  MATERIAL  IN  THE  GREAT 
LAKES, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-08569 

DELINEATION  AND  CLASSIFICATION  OF 
INLAND  WETLANDS  UTILIZING  FCIR 
STEREO  IMAGERY, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08589 


PRESENT  STATE,  CHANGES  AND  QUALITY 
OF  SOLOGNE  AND  BRENNE,  TWO  FRENCH 
LARGE  WETLANDS,  STUDIED  WITH  THE 
MSS  AND  TM  LANDSAT  DATA, 

Ministere  de  l'Environnement  et  du  Cadre  de  Vie, 

Neuilly-sur-Seine  (France). 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08593 


WATER  QUALITY  MONITORING  OF  LAKE 
BALATON  USING  LANDSAT  MSS  DATA, 

Tokai  Univ.,  Hiratsuka  (Japan).  Research  and  In- 
formation Center. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08599 


ALGAE  AND  HUMAN  AFFAIRS. 

Cambridge  University  Press,  New  York.  1988. 
590p.  Edited  by  Carole  A.  Lembi  and  J.  Robert 
Waaland. 

Descriptors:  'Algae,  *Aquatic  plants,  'Aquatic 
productivity,  Algae  blooms,  Algal  toxins,  Algal 
control,  Algal  growth,  Aquaculture,  Economic  as- 
pects, Ecological  effects,  Taste-producing  algae, 
Odor-producing  algae. 

It  has  become  apparent  that  the  productivity  asso- 
ciated with  algae  in  natural  communities  can  be 
harnessed  commercially  into  productivity  tailored 
to  human  specifications.  The  investigation  of  algae 
for  specialty  uses  and  products  such  as  hydrocol- 
loids,  carotene,  gourmet  foods,  and  diatomaceous 
earth  is  currently  of  great  interest.  However,  the 
impact  of  algae  on  human  society  is  not  limited  to 
the  harvesting  or  growing  of  species  that  are  eco- 
nomically useful.  Algae  play  essential  roles  with 
significant  and  lasting  impacts  on  the  biosphere. 
Their  photosynthetic  activity  contributes  oxygen 
to  the  atmosphere  and  their  fossil  remains  have 
produced  petroleum  and  the  white  chalk  cliffs  at 
Dover.  Algae  are  the  major  source  of  food  for 
many  aquatic  organisms  and  provide  an  essential 
link  in  the  aquatic  food  chain.  They  can  become 
nuisance  organisms  by  polluting  water  supplies 
with  foul  tastes,  odors,  and  even  toxins,  causing 
millions  of  dollars  in  economic  disruptions.  A 
series  of  papers  covering  the  role  of  algae  in  the 
natural  environment,  industry  and  agriculture, 
causing  adverse  impacts,  and  future  human  affairs 
is  presented.  (See  W89-08613  thru  W89-08617) 
(White-Reimer-PTT) 
W89-08612 


WATER  QUALITY  OF  LAKE  TUSCALOOSA 
AND  STREAMFLOW  AND  WATER  QUALITY 
Ol  SELECTED  TRIBUTARIES  TO  LAKE  TUS- 
CALOOSA, ALABAMA,  1982-86, 


Geological   Survey,  Tuscaloosa,   AL.   Water  Re- 
sources Div. 
L.  J.  Slack. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigation  Report  87-4002, 
1987.  64p,  27  fig,  7  tab,  27  ref. 

Descriptors:  'Lake  Tuscaloosa,  'Water  quality, 
•Streamflow,  'Reservoirs,  'Alabama,  Tributaries, 
Sulfates,  Dissolved  solids,  Iron,  Drinking  water, 
Manganese,  Dissolved  oxygen,  Water  temperature. 

Lake  Tuscaloosa,  created  in  1969  by  the  impound- 
ment of  North  River,  provides  the  primary  water 
supply  for  Tuscaloosa,  Alabama,  and  surrounding 
areas.  This  report  describes  the  percent  contribu- 
tion of  major  tributaries  to  the  mean  inflow  to  the 
lake;  water  quality;  and  changes  in  water  quality  in 
the  lake  and  selected  tributaries.  During  base  flow, 
about  60%  of  the  total  flow  into  Lake  Tuscaloosa 
is  contributed  by  Binion  and  Carroll  Creeks,  which 
drain   only   22%   of  the   Lake  Tuscaloosa  basin. 
Binion  and  Carroll  Creek  basins  are  underlain  pri- 
marily by  sand  and  gravel  deposits  of  the  Coker 
Formation.  Mean  inflow  to  the  lake  was  1,150  cu 
ft/sec  during  1983,  a  wet  year,  and  450  cu  ft/sec 
during  1985,  a  relatively  dry  year.  More  than  80% 
of  the  total  inflow  during  both  years  was  contrib- 
uted by   North   River   and   Binion,   Cripple,   and 
Carroll  Creeks.  About  59%  was  contributed  by 
North  River  during  those  years.  Except  for  pH, 
sulfate,  and  dissolved  and  total  recoverable  iron 
and  manganese,  the  water  quality  of  the  tributaries 
is  generally  within  drinking  water  limits  and  ac- 
ceptable for  most  uses.  The  water  quality  of  Lake 
Tuscaloosa    is    generally    within    drinking    water 
limits  and  acceptable  for  most  uses.  The  maximum 
and    median    concentrations   of  sulfate   increased 
every  year  at  the  dam  from  1979  to  1985  (7.2  to  18 
mg/L   and   6.2   to    14   mg/L,   respectively).   The 
dissolved  solids  concentrations  for  water  at  the 
dam  have  varied  (1979-86)  from  27  to  43  mg/L; 
the  sulfate,  5.2  to  18  mg/L;  and  the  dissolved  iron, 
10  to  250  micrograms/L-all   within  the  recom- 
mended drinking  water  limits.  However,  concen- 
trations of  dissolved  manganese  and  total  recover- 
able iron  and  manganese  at  the  dam  commonly 
exceeded  the  recommended  drinking  water  limits. 
In  November  1985,  after  the  summer  warmup  and 
increase  in  biological  activity,  the  water  quality  at 
five  depth  profiles  sites  on  Lake  Tuscaloosa  was 
acceptable  for  most  uses,  generally.  However,  a 
dissolved  oxygen  concentration  of  1  mg/L  or  less 
was  observed  within  5  to  10  ft  of  the  bottom  for 
several  depth  profiles.  At  depths  >  35  to  40  ft  (out 
of  a  total  depth  of  about  50  to  100  ft)  the  dissolved 
oxygen  concentration  was  <   5  mg/L  at  several 
sites.  By  mid-January   1986,  the  temperature  and 
dissolved    oxygen   depth    profiles   were   virtually 
constant  from  top  to  bottom  of  the  lake  at  all  five 
sites;  this  indicated  that  lake  turnover  was  com- 
plete. However,  significant  variation  existed  in  pH 
depth  profiles.  (Author's  abstract) 
W89-08630 


RECONNAISSANCE  OF  THE  GROUND- 
WATER, SURFACE  WATER  SYSTEM  IN  THE 
ZEKIAH  SWAMP  RUN  BASIN,  CHARLES  AND 
PRINCE  GEORGES  COUNTIES,  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08643 

WATER  QUALITY  OF  CALERO  RESERVOIR, 
SANTA  CLARA  COUNTY,  CALIFORNIA,  1981- 

83, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

D.  G.  Clifton,  and  I.  S.  Gloege. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources  Investigations   Report   86-4105, 
1987.  41p,  9  fig,  7  tab,  27  ref. 

Descriptors:  'Calero  Reservoir,  'Water  quality, 
'Santa  Clara,  'California,  Turbidity,  Dissolved 
oxygen,  Specific  conductivity,  Calcium,  Magnesi- 
um, Nitrogen,  Phosphorus,  Primary  productivity, 
Eutrophic  lakes,  Water  pollution  effects. 


Data  were  collected  from  December  1980  to  Sep- 
tember 1983  to  describe  water  quality  conditions  of 
Calero  Reservoir  and  the  A lmaden -Calero  canal, 
Santa  Clara  County,  California   Results  show  that 
water  in  Calero  Reservoir  and  the  canal  generally 
met   water  quality   criteria,   as   identified   by   the 
California  Regional  Water  Quality  Control  Board 
San  Francisco  Bay  Region,  for  municipal  and  do- 
mestic   supply,    water    contact    and    non-contact 
recreation,  warm  water  fish  habitat,  wildlife  habi- 
tat, and  fish  spawning.  Water  temperature  profiles 
show  that  Calero  Reservoir  can  be  classified  as  a 
warm  monomictic  reservoir.  Water  transparency 
profiles  showed   rapid  attenuation  of  light  with 
depth   in   the   water  column.  The  depth  of  the 
euphotic  zone  ranged  from  .5  m  to  5.0  m.  In  winter 
and  spring,  light-extinction  values  generally  were 
high  throughout  the  water  column;  in  summer  and 
fall,  values  generally  were  high  near  the  reservoir 
bottom.  Dissolved  oxygen  concentrations  were  < 
5.0  mg/L   in   about   22%   of  the   measurements. 
Median  pH  values  were  7.9  in  the  reservoir  and  8.4 
in  the  canal.   Mean  specific  conductance  values 
were  299  microsiemens/cm  at  25  C  in  the  reservoir 
and  326  in  the  canal.  Calcium  and  magnesium  were 
the  dominant  cations  and  bicarbonate  the  dominant 
anion  in  Calero  Reservoir.  Concentrations  of  total 
recoverable  mercury  in  the  bottom  sediments  in 
Calero  Reservoir  ranged  from  0.06  to  0.85  mg/kg, 
but  concentrations  in  the  water  column  were  was 
generally  <  1  mg/L.  Mean  total  nitrogen  concen- 
tration in  the  Reservoir  was  1.00  mg/L,  much  of  it 
in  dissolved  form  (mean  concentration  was  0.85 
mg/L).  Mean  total  organic  nitrogen  concentration 
in  Calero  Reservoir  was  0.65  mg/L,  and  mean 
total  nitrate  concentration  was  0.21  mg/L.  Mean 
total  phosphorus  and  dissolved  orthophosphorous 
concentrations  were  0.05  and  0.019  mg/L,  respec- 
tively. Net  primary  productivity  in  the  euphotic 
zone  ranged  from  -2,000  to  10,000  mg  of  oxygen/ 
sq  m/day;  the  median  value  was  930.  Carlson's 
trophic-state  index,  calculated  using  water  trans- 
parency,   total    phosphorus,    and    chlorophyll-a 
values,  indicated  that  the  reservoir  was  eutrophic. 
Fecal  coliform  bacteria  concentrations  were  <  20 
colonies/100  ml  in  the  reservoir  and  <  200  colo- 
nies/100 ml  in  the  canal.  Fecal  streptococcal  bacte- 
ria concentrations  were  generally  <  45  colonies/ 
100  ml  in  the  reservoir  and  up  to  260  colonies/100 
ml  in  the  canal.  (Author's  abstract) 
W89-08648 


STREAMFLOW  AND  WATER-QUALITY  DATA 
FOR  LAKE  AND  WETLAND  INFLOWS  AND 
OUTFLOWS  IN  THE  TWIN  CITIES  METRO- 
POLITAN AREA,  MINNESOTA,  1981-82, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

L.  Nelson,  and  R.  G.  Brown. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-543,  1983.  182p,  84  fig,  74  tab, 
18  ref. 

Descriptors:  'Lakes,  'Water  quality,  'Streamflow, 
'Minnesota,  Seasonal  variation,  Bryant  Lake,  Lake 
Elmo,  Fish  Lake,  Lake  George,  Lake  Riley, 
Spring  Lake,  Square  Lake,  Rainfall,  Suspended 
solids,  Nutrients,  Phosphorus,  Nitrogen,  Nitrates, 
Nitrites,  Ammonia. 

A  study  of  runoff  to  selected  lakes  was  done  in  the 
Twin  Cities,  Minnesota,  metropolitan  area  from 
July  1981  to  December  1982.  The  purpose  of  the 
study  was  to  determine  differences  in  nutrient 
loading  characteristics  for  lakes  with  and  without 
wetlands  and  settling  ponds.  The  study  also  quanti- 
fied nutrient  loading  to  lakes  on  a  storm,  seasonal, 
and  annual  basis,  complementing  an  m-lake  water 
quality  study  done  by  the  Metropolitan  Council 
Discharge  and  water  quality  data  were  collected 
periodically  during  1981  and  continuously  during 
1982  at  22  sites  located  in  seven  lake  watersheds- 
Bryant  Lake,  Lake  Elmo,  Fish  Lake,  Lake 
George,  Lake  Riley,  Spring  Lake,  and  Square 
Lake.  Basin  characteristics  and  land  use  were  de- 
termined for  each  watershed.  Recording  instru- 
ments provided  continuous  discharge  records  at  13 
sites  and  continuous  rainfall  records  at  six  sites. 
Automatic  water  quality  samplers  were  used  at 
lake  inlets,  collecting  samples  at  1-  to  2-hour  inter- 
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vals  during  storms.  Lake  outlet  samples  were  col- 
lected manually  on  a  weekly  basis  during  flow. 
Samples  were  analyzed  for  suspended  solids  and 
nutrients.  Atmospheric  input  data  were  collected 
at  eight  sites  from  September  23  to  November  1, 
1982.  Discharge  and  water  quality  data  were  used 
to  calculate  storm,  seasonal,  and  annual  loads  of 
total  suspended  solids,  volatile  suspended  solids, 
total  phosphorus,  dissolved  phosphorus,  nitrite- 
plus-nitrate  nitrogen,  and  ammonia-plus-organic  ni- 
trogen. All  data  collected  during  the  study  are 
documented  in  tables  and  graphs  that  contain:  (1) 
watershed  characteristics  and  land  use;  (2)  storm 
concentrations;  (3)  storm,  seasonal,  and  annual 
loads;  (4)  storm  hydrographs;  (5)  atmospheric- 
input  concentrations  and  loads;  (6)  storm,  seasonal, 
and  annual  precipitation  totals;  and  (7)  results  of 
quality-assurance  tests.  (Author's  abstract) 
W89-08663 


LIMNOLOGY  OF  NINE  SMALL  LAKES,  MA- 
TANUSKA-SUSITNA BOROUGH,  ALASKA, 
AND  THE  SURVIVAL  AND  GROWTH  RATES 
OF  RAINBOW  TROUT, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
P.  F.  Woods. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4292,  1985 
32p,  12  fig,  8  tab,  24  ref. 

Descriptors:  *Limnology,  *Rainbow  trout,  "Lakes, 
•Alaska,  Fish  populations,  Fish  growth,  Phospho- 
rus, Chlorophyll  a,  Turbidity,  Dissolved  oxygen, 
Fishkill,  Productivity. 

The  survival  and  growth  rates  of  rainbow  trout 
(Salmo  gairdnieri)  were  concurrently  measured 
with  selected  limnological  characteristics  in  nine 
small  (surface  area  <  25  sq  hectometers)  lakes  in 
the  Matanuska-Susitna  Borough.  The  project  goal 
was  to  develop  empirical  models  for  predicting 
rainbow  trout  growth  rates  from  the  following 
variables:  total  phosphorus  concentration,  chloro- 
phyll a  concentration,  Secchi  disc  transparency,  or 
the  morphoedaphic  index-a  means  of  characteriz- 
ing potential  biological  productivity.  No  suitable 
model  could  be  developed  from  the  data  collected 
during  1982  and  1983.  The  lack  of  significant  cor- 
relation was  attributed  in  part  to  the  wide  variation 
in  survival  of  rainbow  trout.  Winterkills,  caused  by 
severe  depletion  of  dissolved  oxygen,  were  sus- 
pected in  four  of  the  lakes.  Varied  levels  of  fishing 
pressure  and  competition  with  threespine  stickle- 
back (Gasterosteus  aculeatus)  also  influenced  sur- 
vival of  rainbow  trout  but  their  effects  were  over- 
shadowed by  winterkill.  Predictive  capability  was 
also  reduced  because  of  inconsistencies  in  rankings 
generated  by  each  of  the  four  limnological  varia- 
bles chosen  as  indicators  of  potential  biological 
productivity.  A  lake  ranked  low  in  productivity  by 
one  variable  was  commonly  ranked  high  in  pro- 
ductivity by  another  variable.  The  survivability  of 
rainbow  trout  stocked  in  lakes  such  as  these  nine 
may  be  a  more  important  indicator  of  potential 
biomass  production  than  are  indicators  of  lake 
fertility.  Assessments  of  a  lake's  susceptibility  to 
winterkill  and  the  degree  of  competition  with 
threespine  stickleback  are  suggested  as  important 
topics  for  additional  research.  (Author's  abstract) 
W89-08671 


EVALUATION  OF  COAL-MINING  IMPACTS 
USING  NUMERICAL  CLASSIFICATION  OF 
BENTHIC  INVERTEBRATE  DATA  FROM 
STREAMS  DRAINING  A  HEAVILY  MINED 
BASIN  IN  EASTERN  TENNESSEE, 
Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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QUALITY  OF  WATER  AND  BED  MATERIAL 
IN  STREAMS  OF  LOGAN  TOWNSHIP, 
GLOUCESTER  COUNTY,  NEW  JERSEY,  1984^ 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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TRANSPORT  AND  VARIABILITY  OF  INDICA- 
TOR BACTERIA  IN  THE  APALACHICOLA 
RIVER  AND  ESTUARY,  FLORIDA,  1983-84, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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DETERMINATION  OF  REAERATION-RATE 
COEFFICIENTS  OF  THE  WABASH  RIVER,  IN- 
DIANA, BY  THE  MODIFIED  TRACER  TECH- 
NIQUE, 

Geological  Survey,   Indianapolis,   IN.  Water  Re- 
sources Div. 
C.  G.  Crawford. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4290,  1985. 
7  lp,  19  fig,  31  tab,  28  ref. 

Descriptors:  "Indiana,  *Reaeration,  *Wabash 
River,  "Tracers,  Streamflow,  Ethylene,  Aeration, 
Statistical  analysis,  Rivers. 

The  modified  tracer  technique  was  used  to  deter- 
mine reaeration-rate  coefficients  in  the  Wabash 
River  in  reaches  near  Lafayette  and  Terre  Haute, 
Indiana,  at  streamflows  ranging  from  2,310  to 
7,400  cu  ft/sec.  Chemically  pure  (CP  grade)  ethyl- 
ene was  used  as  the  tracer  gas,  and  rhodamine-WT 
dye  was  used  as  the  dispersion-dilution  tracer. 
Reaeration  coefficients  determined  for  a  13.5-mi 
reach  near  Terre  Haute,  Indiana,  at  streamflows  of 
3,360  and  7,400  cu  ft/sec  (71%  and  43%  flow 
duration)  were  1.4/day  and  1.1 /day  at  20  C,  re- 
spectively. Reaeration-rate  coefficients  determined 
for  a  18.4-mile  reach  near  Lafayette,  Indiana,  at 
streamflows  of  2,310  and  3,420  cu  ft/sec  (70%  and 
53%  flow  duration),  were  1.2/day  and  0.8/day  at 
20  C,  respectively.  None  of  the  commonly  used 
equations  found  in  the  literature  predicted  reaera- 
tion-rate coefficients  similar  to  those  measured  for 
reaches  of  the  Wabash  River  near  Lafayette  and 
Terre  Haute.  The  average  absolute  prediction 
error  for  10  commonly  used  reaeration  equations 
ranged  from  22%  to  154%.  Prediction  error  was 
much  smaller  in  the  reach  near  Terre  Haute  than  in 
the  reach  near  Lafayette.  The  overall  average  of 
the  absolute  prediction  error  for  all  10  equations 
was  22%  for  the  reach  near  Terre  Haute  and  128% 
for  the  reach  near  Lafayette.  Confidence  limits  of 
results  obtained  from  the  modified  tracer  technique 
were  smaller  than  those  obtained  from  the  equa- 
tions in  the  literature.  (Author's  abstract) 
W89-08687 


WATER  BUDGET  AND  ESTIMATED  SUS- 
PENDED-SEDIMENT INFLOW  FOR  REEL- 
FOOT  LAKE,  OBION  AND  LAKE  COUNTIES, 
NORTHWESTERN  TENNESSEE,  MAY  1984- 
APRIL  1985, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
C.  H.  Robbins. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4284,  1985  In 
20  fig,  1  tab,  10  ref. 

Descriptors:  *Hydrologic  budget,  *Reelfoot  Lake, 
"Suspended  sediments,  "Tennessee,  Hydrologic 
data  collections,  Surface-groundwater  relations, 
Sedimentation. 

Reelfoot  Lake  in  northwestern  Tennessee,  with  a 
surface  area  of  15,500  acres  at  normal  pool  eleva- 
tion, is  the  largest  natural  lake  in  Tennessee.  Over 
the  years,  the  lake  has  become  an  important  eco- 
nomic, environmental,  and  recreational  resource  to 
the  people  in  the  area,  and  to  the  State  of  Tennes- 
see. The  natural  eutrophic  succession  rate  of  the 
lake  has  apparently  been  accelerated  by  land  use 
practices  within  the  Reelfoot  Lake  drainage  basin 
during  the  past  several  decades.  The  potential  loss 
of  Reelfoot  Lake  has  prompted  the  State  to  make 
management  and  restoration  of  the  lake  and  its 
resources  a  priority  objective.  The  U.S.  Geological 
Survey  entered  into  a  cooperative  study  in  May 
1984    with    the    Tennessee    Wildlife    Resources 
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Agency  and  the  Tennessee  Department  of  Health 
and  Environment,  Division  of  Water  Management, 
to  collect  and  analyze  hydrologic  data  and  prepare 
an  annual  water  budget  for  Reelfoot  Lake.  The 
purpose  of  the  water  budget  is  to  provide  an 
analysis  of  the  surface-groundwater-lake-atmos- 
pheric  water  relation  at  Reelfoot  Lake.  Results  of 
the  analysis  can  be  used  by  lake  managers  to 
evaluate  the  potential  effects  of  proposed  lake 
management  strategies  upon  the  lake  and  surround- 
ing hydrologic  system.  The  water  budget  for  the 
12-month  study  period  (May  1,  1984  through  April 
30,  1985)  is  presented  in  this  report.  In  addition, 
estimates  of  suspended-sediment  discharge  from 
tributary  streams  in  the  Reelfoot  Lake  basin  and  an 
analysis  of  concentrations  of  constituents  in 
stream-bottom  material  at  three  inflow  sites  are 
also  presented.  (Lantz-PTT) 
W89-08689 


WATER-QUALITY  OF  LAKE  CONROE  ON 
THE  WEST  FORK  SAN  JACINTO  RIVER, 
SOUTHEASTERN  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

M.  W.  Flugrath,  F.  L.  Andrews,  and  E.  M. 
McPherson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4301,  1985 
153p,  17  fig,  32  tab,  14  ref. 

Descriptors:  "Thermal  stratification,  "Lake 
Conroe,  "Water  quality,  "San  Jacinto  River, 
"Texas,  Dissolved  oxygen,  Iron,  Manganese,  Phos- 
phorus, Seasonal  variation,  Reservoirs,  Stratifica- 
tion, Lakes,  Algae. 

Thermal  stratification  in  Lake  Conroe,  Texas  usu- 
ally begins  to  develop  in  March  and  persists  until 
October.  Thermal  stratification  has  resulted  in  sig- 
nificant seasonal  and  areal  variations  in  the  concen- 
trations of  dissolved  oxygen,  dissolved  iron,  dis- 
solved manganese,   total  inorganic  nitrogen,   and 
total  phosphorus.  Volume-weighted-average  con- 
centration of  dissolved  solids  generally  was  <  120 
mg/L,  that  of  dissolved  chloride  generally  was  < 
22  mg/L,  and  that  of  dissolved  sulfate  was  <   10 
mg/L  in  Lake  Conroe  during  the  1973-82  water 
years.  The  concentrations  of  each  of  these  con- 
stituents usually  were  largest  during  the  summer. 
The  water  was  moderately  hard  (hardness  >   60 
but  <  120  mg/L  as  calcium  carbonate).  The  aver- 
age concentrations  of  dissolved  oxygen  at  most 
sites  in  the  downstream  one-half  of  the  lake  aver- 
aged 3.2  mg/L  during  summer  stratification  and  > 
9  mg/L  during  winter  circulation.  The  concentra- 
tions at  most  sites  in  the  headwaters  of  the  lake 
averaged  <  4.3  mg/L  during  the  summer  and  < 
7.9  mg/L  during  the  winter.  Water  below  depths 
of  25  to  35  ft  usually  contained   <    1  mg/L  dis- 
solved oxygen  during  the  summer.  The  concentra- 
tions of  dissolved  iron  and  dissolved  manganese  in 
water  throughout  the  reservoir  during  winter  cir- 
culation and  in  water  near  the  reservoir  surface 
during  summer  stratification  were   <    100  micro- 
grams/L.    The    greatest    concentration    occurred 
during    summer    stagnation    near    the    reservoir 
bottom  at  a  deep  site  near  Lake  Conroe  Dam.  The 
concentrations  of  total  inorganic  nitrogen  and  total 
phosphorus  were  greatest  during  summer  stratifi- 
cation in  water  near  the  reservoir  bottom  at  deep 
sites.  No  accumulation  of  these  constituents  within 
the  reservoir  was  detected  during  the  study.  The 
densities    and    composition    of   algal    populations 
varied   seasonally.   Algal   densities   were   greatest 
during  the  summer  with  blue-green  algae  being  the 
predominant  phylum.  (Author's  abstract) 
W 89-08691 


EFFECTS  OF  WETLANDS  ON  QUALITY  OF 
RUNOFF  ENTERING  LAKES  IN  THE  TWIN 
CITIES  METROPOLITAN  AREA,  MINNESO- 
TA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
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For  primary  bibliographic  entry  see  Field  5G. 
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HYDROLOGIC  FACTORS  AFFECTING  LAKE- 
LEVEL  FLUCTUATIONS  IN  BIG  MARINE 
LAKE,  WASHINGTON  COUNTY,  MINNESO- 
TA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
R.  G.  Brown. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4176,  1985. 
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Descriptors:  *  Surface-ground  water  relations, 
♦Minnesota,  'Hydrology,  "Lakes,  Big  Marine 
Lake,  Water  level  fluctuations,  Evaporation,  Pre- 
cipitation, Groundwater  discharge,  Aquifers,  Po- 
tentiometry,  Recharge,  Flooding. 

A  study  by  the  U.S.  Geological  Survey  from  1981 
through  1984,  in  cooperation  with  the  Carnelian- 
Marine  Watershed  District  and  the  Minnesota  De- 
partment of  Natural  Resources,  investigated  the 
causes  of  large  lake  level  fluctuations  at  Big 
Marine  Lake.  Historic  records  document  that  Big 
Marine  Lake  has  changed  substantially  in  surface 
area  during  the  period  1847  through  1983;  the 
maximum  lake  surface  area  was  2,300  acres  in 
1847,  and  the  minimum  lake  surface  area  was  890 
acres  in  1938.  A  change  in  lake  level  of  about  1 1  ft 
caused  these  changes  in  surface  area.  Serious 
flooding  of  lake  shore  properties  has  occurred  in 
recent  years  because  residential  development  com- 
monly took  place  during  periods  of  relatively  low 
lake  level  during  the  1950's  and  1960's.  Evapora- 
tion from  the  lake  was  estimated  to  be  approxi- 
mately equal  to  incident  precipitation  on  the  lake 
surface  on  an  annual  basis.  Big  Marine  Lake  does 
not  have  a  surface  water  inlet,  and  the  outlet  from 
the  lake  is  at  an  elevation  well  above  the  stage  at 
which  lake  shore  property  is  flooded.  Geohydrolo- 
gic  and  geochemical  data  collected  during  the 
study  show  that:  (1)  fluctuation  of  water  levels  at 
Big  Marine  Lake  is  controlled  primarily  by 
groundwater  discharge  to  and  seepage  from  the 
lake;  (2)  water  in  the  drift  aquifer  and  water  in  the 
lake  are  chemically  similar;  and  (3)  changes  in  the 
potentiometric  surface  of  the  bedrock  aquifer  have 
minor  effects  on  changes  in  lake  level.  Long-term 
trends  in  cumulative  departure  from  mean  annual 
precipitation  suggest  that  recharge  to  the  drift 
aquifer  in  the  area  has  been  increasing  since  the 
1940's.  The  increase  in  precipitation  and  recharge 
corresponds  to  the  observed  rise  in  lake  level  since 
1965  when  regular  lake  level  measurements  began. 
Fluctuations  in  lake  level  in  the  future  will  depend 
on  changes  in  recharge  to  the  drift  and  bedrock 
aquifers,  which  is  directly  related  to  changes  in 
long-term  precipitation  patterns.  (Author's  ab- 
stract) 
W89-08753 


CLUSTER  ANALYSIS  OF  PHYTOPLANKTON 
DATA  COLLECTED  FROM  THE  NATIONAL 
STREAM  QUALITY  ACCOUNTING  NETWORK 
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HYDROLOGIC  CONDITIONS  IN  CONNORS 
BOG  AREA,  ANCHORAGE,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
R.  L.  Glass. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4044,  1986. 
23p,  4  fig,  5  tab,  16  ref. 

Descriptors:  'Bogs,  'Connors  Bog,  'Wetlands, 
"Hydrological  regime,  'Alaska,  Groundwater 
movement,  Precipitation,  Evapotranspiration,  Lea- 
chates,  Path  of  pollutants,  Dissolved  solids, 
Aquifers,  Potentiometric  level,  Wildlife  habitats, 
Water  quality 

Connors  Bog  is  a  wetland  in  Anchorage,  Alaska, 
which  provides  a  habitat  for  many  wildlife  species 
and  is  a  popular  area  for  driving  off-road  vehicles. 
A  landfill,  and  residential  and  commercial  develop- 


ments are  present  in  areas  which  were  once  wet- 
land. The  main  source  of  water  is  precipitation, 
which  averages  about  15  in/yr.  Estimates  of  eva- 
potranspiration, which  is  the  main  component  of 
water  outflow,  range  from  10  to  20  in/yr.  Minor 
amounts  of  groundwater  and  surface  runoff  flow 
into  the  area  from  the  northeast  and  southwest  and 
flow  out  of  the  area  to  the  northwest  and  south. 
Within  the  wetland,  water  in  peat  and  sand  is 
unconfined  and  becomes  more  mineralized  with 
depth.  A  leachate  beneath  and  near  an  abandoned 
landfill  is  characterized  by  concentrations  of  dis- 
solved solids,  dissolved  chloride,  and  total  organics 
that  are  higher  than  those  of  the  area's  natural 
water.  The  maximum  lateral  extent  of  detectable 
contamination  in  1984  was  <  500  ft  from  the 
landfill's  edge.  Water  in  glacial  deposits  that  under- 
lie a  poorly  permeable  layer  of  silt  and  clay  is 
confined.  A  well  completed  in  this  confined  aqui- 
fer yielded  water  that  had  a  low  concentration  of 
dissolved  solids,  150  mg/L.  The  potentiometric 
surface  of  this  aquifer  was  about  20  ft  lower  than 
the  water  table  during  1984.  Connors  Lake  occu- 
pies a  depression  that  extends  below  adjacent 
groundwater  levels.  The  40-acre  lake  has  a  maxi- 
mum depth  of  about  9  ft  and  a  low  rate  of  biologi- 
cal production.  The  quality  of  water  in  the  lake  has 
not  been  adversely  impacted  by  nearby  residential 
development  or  landfill  operations.  Lake  levels 
appear  to  be  influenced  by  precipitation  and  adja- 
cent groundwater  levels.  (Author's  abstract) 
W89-08793 


SIMULATION  OF  UNSTEADY  FLOW  IN  THE 
MILWAUKEE  HARBOR  ESTUARY  AT  MIL- 
WAUKEE, WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
L.  B.  House. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4050,  March 
1987.  19p,  5  fig,  10  tab,  1  plate,  5  ref. 

Descriptors:  'Harbors,  'Lake  Michigan,  'Simula- 
tion analysis,  'Unsteady  flow,  'Milwaukee  Harbor, 
'Estuaries,  'Wisconsin,  Flow  profiles,  Model  stud- 
ies, Flow  discharge,  Mathematical  models,  Mathe- 
matical equations. 

This  report  describes  the  application  and  results  of 
an  unsteady-flow  model  for  the  Milwaukee  Harbor 
Estuary.  The  model  simulates  unsteady  and  up- 
stream flow  occurring  in  the  estuary  as  a  result  of 
Lake  Michigan  Seiche.  The  discharge  computed 
by  the  model  indicates  that  upstream  flow  occurs 
throughout  the  estuary  during  periods  of  lake 
seiche.  Flow  conditions  are  extremely  unsteady 
and  major  flow  reversals  may  occur  within  1  hr. 
The  simulated  discharge  indicates  that  both  up- 
stream and  downstream  flows  four  times  greater 
than  the  average  daily  discharge  can  occur  during 
the  same  day.  An  estimate  of  5-  or  15-minute 
average  discharge  was  required  during  selected 
runoff  events  and  at  various  locations  in  the  estu- 
ary as  part  of  the  Milwaukee  Harbor  Estuary 
study.  The  model  provides  a  method  to  estimate  5- 
minute  average  discharges  at  selected  cross  sec- 
tions in  the  estuary.  The  U.S.  Geological  Survey's 
Branch  Network  Model  was  used  to  simulate  stage 
and  discharge.  A  finite  difference  computation 
scheme  is  used  to  solve  the  one-dimensional  flow 
equations.  Model  input  requirements  include  chan- 
nel geometry  data,  discharge  at  the  upstream  tribu- 
taries, and  stage  data  at  the  estuary  mouth.  The 
model  was  used  to  simulate  the  flow  during  six 
selected  time  periods  in  1982-84  using  a  5-  or  15- 
minute  computation  interval.  (Author's  abstract) 
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STUDY   FOR   REAL  TIME   OPERATION   OF 
FOUR  FLOOD  RESERVOIRS, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 
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RESERVOIR  SEDIMENTATION  AND  INFLU- 
ENCE OF  FLUSHING, 

For  primary  bibliographic  entry  see  Field  2J. 
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EFFECT  OF  GLACIER  ABLATION  ON  THE 
SNETTISHAM  HYDROELECTRIC  PROJECT, 
LONG  LAKE  AND  CRATER  LAKE  BASINS, 
ALASKA  WITH  A  SECTION  ON  STREAM- 
FLOW  RECORDS, 

Geological  Survey,  Anchorage,  AK  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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HYDROLOGIC  DATA  FOR  THE  GREAT  AND 
DENBOW  HEATHS  IN  EASTERN  MAINE,  OC- 
TOBER 1980  THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

W.  J.  Nichols,  J.  A.  Smath,  and  J.  T.  Adamik. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-866,  November  1983.  43p,  3 
fig,  13  tab,  6  ref. 

Descriptors:  'Hydrologic  data  collections,  'Data 
acquisition,  'Hydrologic  data,  'Great  Heath, 
'Denbow  Heath,  'Maine,  Precipitation,  Evapora- 
tion, Air  temperature,  Streamflow,  Groundwater 
level,  Water  quality,  Peat  bogs,  Piezometers,  Hy- 
drogen ion  concentration,  Specific  conductivity, 
Organic  compounds. 

Hydrologic  data  collected  on  the  Great  and 
Denbow  Heaths,  Maine,  include  precipitation,  pan 
evaporation,  air  temperatures,  streamflow,  ground- 
water levels,  and  water  quality  constituents.  These 
data  were  collected  for  a  peat  bog  hydrology 
study  conducted  in  cooperation  with  the  Maine 
Geological  Survey.  The  data  network  consisted  of 
climate  information  from  three  rain  gages,  an  evap- 
oration pan,  and  two  maximum-minimum  ther- 
mometers; surface  water  information  from  two 
continuous  gaging  stations  and  19  partial  record 
sites;  groundwater  information  from  an  observa- 
tion well  equipped  with  a  continuous  recorder  and 
106  piezometers;  and  water  quality  information 
from  13  wells  and  seven  surface  water  sites.  Water 
quality  constituents  include:  field  determinations  of 
pH,  specific  conductance,  and  temperature,  and 
laboratory  determinations  of  common  inorganic 
cations  and  anions,  trace  elements,  and  selected 
organic  compounds.  Methods  used  for  the  collec- 
tion and  analyses  of  data  included  standard  Survey 
techniques  modified  for  the  unique  hydrologic  en- 
vironment of  the  study  area.  (Author's  abstract) 
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HYDROLOGIC  DATA  FOR  THE  GREAT  AND 
DENBOW  HEATHS  IN  EASTERN  MAINE,  OC- 
TOBER 1981  THROUGH  OCTOBER  1982, 
Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 
W.  J.  Nichols. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-865,  November  1983.  29p,  3 
fig,  9  tab,  5  ref. 

Descriptors:  'Hydrologic  data  collections,  'Data 
collections,  'Hydrologic  data,  'Peat  bogs,  'Data 
acquisition,  'Denbow  Heath,  'Great  Heath, 
•Maine,  Precipitation,  Evaporation,  Air  tempera- 
ture, Streamflow,  Groundwater  level,  Water  qual- 
ity, Piezometers,  Hydrogen  ion  concentration, 
Specific  conductivity,  Organic  compounds. 

Hydrologic  data  collected  on  the  Great  and 
Denbow  Heaths,  Maine,  include  precipitation,  pan 
evaporation,  air  temperatures,  streamflow,  and 
ground  water  levels.  These  data  were  collected  for 
a  peat  bog  hydrology  study  conducted  in  coopera- 
tion with  the  Maine  Geological  Survey.  The  data 
network  consisted  of  climate  information  from 
three  rain  gages,  an  evaporation  pan  and  two  maxi- 
mum-minimum thermometers;  surface  water  infor- 
mation from  two  continuous  gaging  stations  and  19 
partial  record  sites;  groundwater  information  from 
an  observation  well  equipped  with  a  continuous 
recorder  and  106  piezometers.  Methods  used  for 
the  collection  and  analyses  of  data  included  stand- 
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ard   Survey   techniques  modified   for  the   unique 
hydrologic  environment  of  the  study  area.  (Au- 
thor's abstract) 
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HYDROLOGIC  DATA  FOR  THE  DRAINAGE 
BASINS  OF  CHATFIELD  AND  CHERRY 
CREEK  LAKES,  DENVER  METROPOLITAN 
AREA,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 
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CAPACITY  AND  SEDIMENTATION  OF  LOCH 
LOMOND  RESERVOIR  SANTA  CRUZ 
COUNTY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
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ESTIMATES  OF  GAINS  AND  LOSSES  FOR 
RESERVOIRS  ON  THE  SNAKE  RIVER  FROM 
BLACKFOOT  TO  MILNER,  IDAHO,  FOR  SE- 
LECTED PERIODS,  1912  TO  1983, 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

L.  C.  Kjelstrom. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4063,  1988 
62p,  27  fig,  8  tab,  23  ref. 

Descriptors:  *Irrigation  water,  *Semiarid  lands, 
•Reservoir  storage,  *Snake  River,  'American  Falls 
Reservoir,  Idaho,  Reservoir,  Lake  Walcott,  Milner 
Lake,  Reservoir  yield,  Hydrologic  budget,  Reser- 
voir stage,  Discharge,  Streamflow,  Reservoirs. 

Croplands  in  the  semiarid  central  part  of  the  Snake 
River  Plain  are  dependent  on  the  availability  of 
irrigation  water,  most  of  which  comes  from  the 
Snake  River.  Allocation  of  irrigation  water  from 
the  river  requires  that  gains  and  losses  be  deter- 
mined for  American  Falls  Reservoir,  Lake  Wal- 
cott, and  Milner  Lake.  From  1912  to  1983,  average 
ungaged  inflow  to  American  Falls  Reservoir,  de- 
termined from  monthly  water  budgets,  was  2,690 
cu  ft/sec.  About  94%  of  this  inflow  was  spring 
discharge  and  groundwater  seepage;  the  remainder 
was  from  small  tributaries  and  irrigation-return 
flow.  Ungaged  inflow  estimated  from  water  budg- 
ets for  various  periods  correlated  favorably  with 
measured  discharge  of  two  springs  and  water 
levels  in  two  wells.  Discharge  of  Spring  Creek  was 
a  better  indicator  of  ungaged  inflow  than  ground- 
water levels.  Therefore,  correlation  with  Spring 
Creek  discharge  was  used  in  estimating  ungaged 
inflow  to  American  Falls  Reservoir  in  1983.  Daily 
water  budget  calculations  of  ungaged  inflow  to 
American  Falls  Reservoir  are  less  variable  when 
storage  changes  are  determined  by  using  three 
stage-recording  stations  rather  than  one.  Water 
budgets  do  not  indicate  large  amounts  of  leakage 
from  American  Falls  Reservoir,  but  small  amounts 
of  leakage  are  indicated  because  flow  in  down- 
stream springs  increased  about  25%  after  reservoir 
storage  began  in  1926.  Water  budgets  for  Lake 
Walcott  and  Milner  Lake  show  average  annual  net 
gains  (1951-83)  to  Lake  Walcott  and  Milner  Lake 
of  245  and  290  cu  ft/sec.  These  amounts  are  veri- 
fied by  monthly  water  budgets  when  discharge  in 
the  Snake  River  is  low,  and  measured  and  estimat- 
ed sources  of  inflow.  Gains  and  losses  estimated 
from  daily  water  budgets  are  variable,  owing  to 
inadequate  determination  of  (1)  changes  in  reser- 
voir storage,  (2)  streamflow,  (3)  lake  surface  pre- 
cipitation, and  (4)  lake  surface  evaporation.  Back- 
water effects  are  accounted  for  in  the  process  used 
to  determine  storage  in  Milner  Lake.  (Author's 
abstract) 
W89-09184 


J.  J.  S.  Yee,  and  C.  J.  Ewart. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4043,  April 
1986.  69p,  22  fig,  15  tab,  35  ref. 

Descriptors:  *Biological  properties,  'Channel  mor- 
phology, "Chemical  properties,  *Wailuku  River, 
♦Hawaii,  'Water  quality,  Benthic  environment, 
Phytoplankton,  Periphyton,  Coliforms,  Bacteria, 
Particle  size,  Hydrogen  ion  concentration,  Turbidi- 
ty, Specific  conductivity,  Dissolved  oxygen,  Nitro- 
gen, Phosphorus. 

Biological,  morphological,  and  chemical  data  on 
Wailuku  River  were  collected  to  assess  its  water 
quality  characteristics.  Biological  measurements  in- 
cluded evaluation  of  benthic  invertebrates,  peri- 
phyton, phytoplankton  and  coliform  bacteria.  Mor- 
phological measurements  consisted  of  channel  sur- 
veys and  particle  size  determination  of  bed  materi- 
als. Chemical  quality  measurements,  made  monthly 
at  two  sampling  stations,  included  water  tempera- 
ture, pH,  specific  conductance,  dissolved  solids 
concentration,  turbidity,  dissolved  oxygen,  nitro- 
gen, phosphorus,  and  minor  elements.  Biological 
and  chemical  data  indicated  relatively  clean  water 
compared  to  similar  streams  in  conterminous 
United  States.  The  number  and  types  of  benthic 
organisms  are  low  in  Wailuku  River.  This  is  due 
mainly  to  channel  gradient  and  flow  velocities 
rather  than  to  chemical  toxicity.  Periphyton  data 
also  indicate  unpolluted  water  of  low  to  moderate 
primary  productivity.  Diatoms  are  the  dominant 
organisms  observed  in  the  periphyton  samples. 
Coliform  bacteria  densities  are  typical  of  mountain 
streams  in  Hawaii  that  are  essentially  unaffected  by 
human  activities.  The  streambed  is  formed  of  lava 
flows  from  Mauna  Loa  volcano,  and  the  stream 
channel  is  characterized  by  a  series  of  plunge  pools 
and  waterfalls.  The  longitudinal  slope  ranges  from 
5%  at  midreaches  to  8%  at  the  headwater  regions. 
There  is  no  broad  flood  plain  at  the  mouth  of  the 
stream.  The  stream  channel  is  generally  a  narrow 
steep-sided  trapezoid  with  an  irregular  base. 
Streambanks  are  composed  of  fine  to  very  coarse- 
grained material.  Channel  depth  increases  from  6  ft 
at  the  headwaters  to  40  ft  at  Hilo.  The  width  also 
increases  from  60  ft  at  the  highest  study  site  to  220 
ft  at  the  Hilo  site  near  the  mouth  of  the  river. 
(Author's  abstract) 
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CLIMATIC    DATA    FOR    WILLIAMS    LAKE, 
HUBBARD  COUNTY,  MINNESOTA,  1982, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A 
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BIOLOGICAL,  MORPHOLOGICAL,  AND 
CHEMICAL  CHARACTERISTICS  OF  WAI- 
LUKU RD/ER,  HAWAII, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 


DAMS,  RESERVOIRS  AND  WITHDRAWALS 
FOR  WATER  SUPPLY-HISTORIC  TRENDS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

W.  B.  Langbein. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  82-256,  1982.  9p,  2  fig,  1  tab,  8 
ref. 

Descriptors:  *Dams,  'Reservoir  capacity,  'Histo- 
ry, Reservoirs,  Reservoir  storage,  Water  supply. 

The  U.S.  Geological  Survey  (USGS)  from  time  to 
time  has  published  an  inventory  of  major  reser- 
voirs and  controlled  natural  lakes.  The  latest  avail- 
able USGS  report  indicated  that  as  of  1963,  usable 
capacity  in  major  reservoirs  (those  having  5,000 
acre-ft  of  usable  capacity)  totaled  359  million  acre- 
ft.  The  growth  rate  for  total  capacity  averaged 
about  80%/decade  until  the  early  1960's.  Since 
then,  reservoir  capacity  has  increased  at  a  marked- 
ly slower  rate,  the  effects  of  approaching  an  as- 
ymptotic limit  on  capacity  in  some  areas,  com- 
pounded, by  increasing  public  aversion  toward  res- 
ervoir construction.  The  trend  toward  non-struc- 
tural measures  places  greater  dependence  on  man- 
agement skill  and  on  better  forecasts.  At  some 
point,  the  potentials  of  conservation  and  better 
management  will  become  less  effective  than  reser- 
voirs and  there  will  again  be  an  upward  trend  in 
reservoir  capacity.  (Lantz-PTT) 


PLANKTON  STUDIES  IN  SAN  FRANCISCO 
BAY.  IV:  PHYTOPLANKTON  ABUNDANCE 
AND  SPECIES  COMPOSITION,  JANUARY 
1980-FEBRUARY  1981, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

R.  L.  J.  Wong,  and  J.  E.  Cloern. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  82-443,  April  1982.  152p,  1  fig,  1 
tab,  8  ref,  4  append. 

Descriptors:  'Plankton,  'Species  diversity,  'Cali- 
fornia, 'San  Francisco  Bay,  'Phytoplankton,  Pop- 
ulation density,  Biological  studies. 

Data  are  presented  on  the  phytoplankton  species 
composition  and  abundance  in  San  Francisco  Bay 
from  January  1980  through  February  1981.  Phyto- 
plankton were  identified  and  enumerated  in  surface 
samples  collected  approximately  every  two  weeks 
at  selected  stations  in  the  main  channel  of  the  Bay, 
and  at  shoal  stations  in  the  central  portion  of  South 
San  Francisco  Bay,  San  Pablo  Bay,  and  Suisun 
Bay.  Also  reported  are  separate  species  lists  for 
microphytoplankton  (<  60  micrometers)  and  ma- 
crophytoplankton  (>  60  micrometers).  (Author's 
abstract) 
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FILLING  OF  SPIRIT  LAKE,  WASHINGTON, 
MAY  18,  1980,  TO  JULY  31,  1982, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

W.  Meyer,  and  P.  J.  Carpenter. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  82-771,  1983.  19p,  6  fig,  1  tab,  3 
ref. 

Descriptors:  'Lakes,  'Volcano  effects,  'Debris 
dams,  'Spirit  Lake,  'Washington,  'Mount  St 
Helens,  Water  level,  Dams,  Precipitation,  Water 
storage,  Dam  failure,  Erosion. 

The   rockslide/debris   avalanche   from   the   north 
face  of  Mount   St.   Helens  that   precipitated   the 
volcano's  eruption  on  May  18,  1980,  blocked  out- 
flow  from   Spirit   Lake,   Washington.   There   has 
been  no  surface  outflow  since  that  time.  From  May 
21,  1980,  when  the  first  measurement  of  lake  level 
was  made,   to  August    1,    1982,   Spirit   Lake  has 
increased    its    volume    from    122,800    acre-ft    to 
264,000  acre-ft,  an  increase  of  115%.  Lake  level 
has  risen  approximately  54  ft  during  this  period. 
Hydrologic  and  geologic  properties  of  the  debris 
dam  are  unknown,  but  the  materials  obviously  are 
easily  erodible.  Steep  walled  channels  up  to  60  ft 
deep  have  been  eroded  into  the  dam  and  are  ex- 
tending headward  toward  the  lowest  points  on  the 
crest.  In  addition,  it  appears  that  the  lower  areas 
on  the  crest  of  the  dam  are  underlain  by  ash  cloud 
deposits  of  low  density.  Indications  are  that  the 
debris  dam  could   fail  by  headward  erosion,  by 
overtopping  with  rapid  downcutting,  or  by  'piping' 
and    rapid    erosion.    Each    type    of    failure    can 
produce  rapid  release  of  stored  lake  water  with 
very  high  discharge  rates.  On  the  basis  of  observed 
filling  rates  of  the  lake  over  the  last  two  yr  and 
precipitation  records  at  four  long-term,  low  alti- 
tude National  Weather  Service  stations,  it  is  ex- 
pected that  normal  precipitation  will  fill  the  lake  to 
the  dam  crest  in  December  1985.  This  estimate  is 
also  based  on  the  assumption  that  loss  of  water 
from  the  lake  by  seepage  continues  at  the  present 
rate  until  December  1985.  With  normal  precipita- 
tion during  the  coming  yr  (August  1982  through 
July  1983  the  lake  will  fill  to  a  level  50  ft  below  the 
lowest  existing  point  on  the  crest  of  the  debris 
dam,  which  is  at  3,532  ft  altitude.  If  precipitation 
exceeds  normal  by   1.5  times  during  this  coming 
year,  the  lake  level  will  be  40  ft  below  the  3,532-ft 
crest  of  the  debris  dam  by  the  end  of  July  1983. 
This  same  lake  level  can  be  reached  by  the  end  of 
March  1983  if  precipitation  from  October  through 
March  is  twice  the  winter  mean.  (Author's  ab- 
stract) 
W89-09224 
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Group  2H — Lakes 

INDEX  TO  LIMNOLOGICAL  DATA  FOR 
SOUTH-CENTRAL  ALASKA  LAKES, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

M.  A.  Maurer,  and  P.  F.  Woods. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-529,  1987.  146p,  203  ref. 

Descriptors:  *Limnological  data,  'Information  re- 
trieval, 'Indexing,  'Limnology,  'Hydrologic  data 
collections,  'Alaska,  'Lakes,  'Eutrophication, 
Water  quality,  Hydrologic  data. 

South-central  Alaska  lakes  are  a  valuable  natural 
resource  and  provide  a  variety  of  recreational  op- 
portunities to  the  public.  Lakeside  development 
has  increased  significantly  in  the  past  10  years  and 
several  south-central  Alaskan  lakes  have  docu- 
mented pollution  problems.  Cultural  eutrophica- 
tion, the  process  by  which  man-induced  nutrient 
loading  to  a  lake  results  in  large  increases  in  bio- 
logical productivity,  can  also  produce  noxious 
algae  blooms,  dissolved  oxygen  depletion  at  depth, 
reduced  water  transparency,  and  fish  kills.  The 
potential  for  cultural  eutrophication  of  south-cen- 
tral Alaska  lakes  prompted  the  U.S.  Geological 
Survey  (USGS)  Water  Resources  Division  and  the 
Alaska  Department  of  Natural  Resources-Division 
of  Geological  and  Geophysical  Surveys  (ADGGS) 
to  provide  lake  researchers,  managers,  and  the 
public  with  this  index  of  published  historical  and 
current  limnological  references.  The  purpose  of 
the  index  is  to  provide  reference  to  the  data  which 
can  be  used  to  identify  and  monitor  cultural  eu- 
trophication of  south-central  Alaska  lakes.  (Lantz- 
PTT) 
W89-09269 


21.  Water  In  Plants 


ALGAE  AND  HUMAN  AFFAIRS. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-08612 


OSMOTIC  POTENTIAL  AND  PROJECTED 
DROUGHT  TOLERANCE  OF  FOUR  PHREA- 
TOPHYTIC  SHRUB  SPECIES  IN  OWENS 
VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

P.  D.  Dileanis,  and  D.  P.  Groeneveld. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-77,  1988.  45p,  9  fig,  4  tab,  50 
ref. 

Descriptors:  'Plant  water  potential,  'Drought, 
•Drought  resistance,  'Shrubs,  'Soil-water-plant 
relationships,  'Phreatophytes,  'California,  Osmot- 
ic pressure,  Groundwater  budget,  Plant  physiolo- 
gy, Water  table,  Moisture  stress,  Aquifers. 

A  large  part  of  the  water  used  by  plant  communi- 
ties growing  on  the  floor  of  Owens  Valley,  Cali- 
fornia, is  derived  from  a  shallow  unconfined  aqui- 
fer. Fluctuations  in  the  water  table  caused  by 
groundwater  withdrawal  may  result  in  periods 
when  this  water  supply  is  not  accessible  to  plants. 
The  capacity  of  the  plants  to  adapt  to  these  periods 
of  water  loss  depend  on  the  availability  of  water 
stored  in  the  soil  and  on  physiological  characteris- 
tics related  to  the  ability  of  the  plants  to  resist 
dehydration  and  wilting.  Osmotic  adjustment  oc- 
curred in  four  phreatophytic  shrub  species  at  sites 
near  bishop,  California,  where  the  water  table  had 
been  lowered  by  a  system  of  pump-equipped  wells 
installed  in  the  vicinity  of  vegetation  transects.  The 
pressure-volume  techniques  was  used  to  determine 
osmotic  potential  and  cell-wall  elasticity  between 
March  1985  and  September  1986  for  Atriplex  tor- 
reyi,  Chrysothamnus  nauseosus,  Sarcobatus  vermi- 
culatus,  and  Artemisia  tridentata.  Although  not 
usually  classified  as  a  phreatophyte,  Artemisia  tri- 
dentata, where  it  grows  on  the  valley  floor,  is 
apparently  dependent  on  the  depth  to  the  water 
table.  During  late  summer,  osmotic  potentials  were 
0.37  to  0.41  megapascal  lower  in  plants  growing  on 
the  site  where  the  water  table  had  been  lowered 
compared  to  an  adjacent  site  where  the  water  table 


remained  at  its  natural  levels.  Measurements  of  soil 
matric  potential  at  the  two  sites  indicated  that 
osmotic  adjustment,  occurred  in  response  to  stress 
caused  by  lowering  the  water  table.  A  theoretical 
lower  limit  of  osmotic  adjustment  was  determined 
by  comparing  initial  cell  osmotic  potentials  with 
initial  xylem  water  potentials.  These  experimental- 
ly derived  limits  indicated  that  A.  torreyi  and  S. 
vermiculatus  may  maintain  leaf  cell  turgor  at  sig- 
nificantly lower  cell  water  potentials  (about  -4.5 
megapascals)  than  C.  nauseosus  or  A.  tridentata 
(about  -2.5  megapascals)  and  allows  them  to  func- 
tion in  dryer  soil  environments.  (Author's  abstract) 
W89-08640 


ESTIMATING  SOIL  MATRIC  POTENTIAL  IN 
OWENS  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For   primary   bibliographic   entry   see   Field   2G 
W89-09198 

2J.  Erosion  and  Sedimentation 


ANALYSIS  OF  BANK  PROTECTION  USING  A 
PROBABILITY  OF  MOTION  APPROACH, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   4D. 

W89-08253 


INTERACTION  BETWEEN  ESTUARINE 
PLUMES  AND  CONTINENTAL  SHELF 
WATERS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2L. 

W89-08255 


NUMERICAL  MODEL  OF  WATERSHED  ERO- 
SION AND  SEDIMENT  YIELD, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 
V.  L.  Lopes. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8711635.  Ph.D.  Dissertation,  1987. 
148p,  46  fig,  11  tab,  127  ref,  2  append. 

Descriptors:  'Numerical  analysis,  'Model  studies, 
'Soil  erosion,  'Sediment  yield,  'Erosion  control, 
Watersheds,  Mathematical  models,  Computer  pro- 
grams, Computer  models,  Simulation  analysis, 
Rainfall  infiltration,  Surface  runoff,  Runoff  rates, 
Deposition. 

A  numerical  model  for  watershed  erosion  and  sedi- 
ment yield  was  developed  based  on  infiltration 
processes,  unsteady  surface  runoff  hydraulics,  and 
fundamental  erosion  and  deposition  mechanics. 
For  application  of  the  model,  the  Watershed  Ero- 
sion Simulation  Program  (WESP)  was  also  devel- 
oped. Parameter  estimation  techniques  and  model 
testing  procedures  are  described  using  data  from 
runoff-erosion  plots  and  small  watersheds.  The  ap- 
plicability of  the  erosion  parameters  estimated 
from  rainfall  simulator  plots  when  applied  to  a 
watershed  scale  under  a  variety  of  rainfall  inputs 
and  antecedent  soil  moisture  conditions  was  veri- 
fied using  data  collected  on  two  small  experimental 
watersheds.  The  modular  structure  of  the  WESP 
computer  program  will  facilitate  substitution  of 
different  components  and  subroutines.  The  good 
agreement  between  the  simulated  and  the  observed 
watershed  response  indicates  that  the  governing 
equations,  initial  and  upper  boundary  conditions, 
and  structural  framework  of  the  model  can  de- 
scribed satisfactorily  the  physical  processes  con- 
trolling watershed  response.  (Cremmins-AEPCO) 
W89-08260 


METHOD  OF  PRODUCING  AND  LAYING  A 
BARRIER  STRUCTURE, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-08288 


METHOD  OF  CAUSING  SEDIMENTATION  OF 
SEDIMENTARY  SOLID  MATERIAL  TRANS- 
PORTED IN  A  BODY  OF  WATER,  SUCH  AS  A 
LAKE,  A  SEA,  OR  AN  OCEAN, 
Geoteknisk  Inst.,  Lyngby  (Denmark). 
For  primary  bibliographic  entry  see  Field  4D. 
W89-08293 


SEDIMENT  INFLOW,  OUTFLOW,  AND  DEPO- 
SITION FOR  LAKES  MARION  AND  MOUL- 
TRIE, SOUTH  CAROLINA  OCTOBER  1983  - 
MARCH  1985, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 
T.  W.  Cooney. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4160, 
Dec  1988.  49p,  4  fig,  19  tab,  14  ref. 

Descriptors:  'Bed  load,  'Lake  Marion,  'Lake 
Moultrie,  'Santee  River,  'Sediment  yield,  'South 
Carolina,  'Suspended  load,  'Trap  efficiency,  Con- 
garee  River,  Particle  size,  Sediment  concentration, 
Streamflow,  Wateree  river. 

In  1941  a  Coastal  Plain  reach  of  the  Santee  River 
was  impounded  to  form  Lake  Marion  and  diverted 
into  a  diked-off  part  of  the  Cooper  River  basin  to 
form  Lake  Moultrie.  Rates  of  sediment  inflow  and 
outflow  of  the  lakes  were  determined  by  the  U.S. 
Geological  Survey  for  the  periods  July  1966  -  June 
1968  and  October  1983  -  March  1985.  Total  sedi- 
ment discharge  was  estimated  for  two  inflow  sta- 
tions and  continuous  streamflow  monitors  and 
automatic  suspended-sediment  samplers  were  used 
for  computation  of  suspended-sediment  discharge. 
Bedload  discharge  was  computed  by  the  modified 
Einstein  procedure.  Suspended-sediment  discharge 
was  monitored  at  three  outflow  stations,  with  the 
suspended-sediment  concentration  measured  on  a 
weekly  basis.  During  the  1983-1985  study,  mean 
annual  suspended-sediment  inflow  to  Lakes  Marion 
and  Moultrie  was  estimated  to  be  722,000  tons,  and 
the  outflow  was  estimated  at  175,000  tons,  for  a 
trap  efficiency  of  76%  and  a  deposition  rate  of 
about  547,000  tons/year.  This  is  about  33%  less 
than  the  deposition  rate  determined  during  the 
1966-68  study.  The  deposition  rate  for  suspended 
and  bedload  sediment  during  the  1983  -  1985  study 
was  about  650,000  tons/year.  (USGS) 
W89-08358 


COMPARISON  OF  SEDIMENT  TRANSPORT 
FORMULAS  AND  COMPUTATION  OF  SEDI- 
MENT DISCHARGES  FOR  THE  NORTH  FORK 
TOUTLE  AND  TOUTLE  RIVERS,  NEAR 
MOUNT  ST.  HELENS,  WASHINGTON, 
Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 
S.  E.  Hammond. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-463,  (1988).  30p,  11  fig,  4  tab, 
18  ref. 

Descriptors:  'Bed-material  discharge,  'Bed-load 
discharge,  'Bed-load  measurements,  'Sediment 
transport,  'Transport  formulas,  Helley-Smith  bed- 
load  sampler,  Mount  St.  Helens,  Suspended-sedi- 
ment discharge,  Toutle  River,  Washington,  Water 
discharge. 

This  preliminary  report  presents  results  of  compu- 
tations using  twelve  different  sediment  discharge 
formulas  along  with  data  from  two  data  collection 
sites  in  the  Toutle  River  basin.  Output  from  six  bed 
material  discharge  formulas  and  six  bedload  dis- 
charge formulas  was  considered.  The  results  of  the 
computations  are  presented  graphically  for  com- 
parison purposes  only.  In  addition  to  output  from 
the  formulas,  the  results  from  suspended-sediment 
samples  and  several  bedload  measurements  using  a 
Helley-Smith  type  bedload  sampler  are  presented. 
No  interpretation  of  the  output  is  provided. 
(USGS) 
W89-08376 
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Erosion  and  Sedimentation — Group  2J 


HELD  AND  LABORATORY  DATA  DESCRIB- 
ING PHYSICAL  AND  CHEMICAL  CHARAC- 
TERISTICS OF  METAL-CONTAMINATED 
FLOOD-PLAIN  DEPOSITS  DOWNSTREAM 
FROM  LEAD,  WEST-CENTRAL  SOUTH 
DAKOTA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08405 


HISTORY  OF  SUSPENDED  SEDIMENT  DATA 
COLLECTION  AND  INVENTORY  OF  AVAIL- 
ABLE DATA  FOR  THE  TENNESSEE  AND 
CUMBERLAND  RIVER  BASINS, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08416 


DEVELOPMENT  OF  A  SEDIMENT  TRANS- 
PORT MODEL  FOR  FIELD  APPLICATIONS, 

Mississippi  Univ.,  University.  Center  for  Computa- 
tional Hydroscience  and  Engineering. 
S.  S.  Y.  Wang. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89- 136865/ 
AS,  price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Completion 
Report  G1431-06,  July  1988.  24p,  21  fig,  40  ref. 
USGS  contract  1 4-34-000 1-G 1431.  USGS  project 
G1431-06. 

Descriptors:  'Sedimentation,  'Mathematical  mod- 
eling, *  Model  studies,  Sediment  transport,  Hydro- 
dynamics, Soil,  Mathematical  models. 

This  project  is  to  develop  a  numerical-empirical 
model  for  better  understanding  of  the  sedimenta- 
tion process  in  water  resources  systems.  Due  to  the 
complexities  of  sedimentation  phenomena,  there  is 
no  exact  mathematical  solution  and  the  traditional 
physical  modeling  has  been  found  to  be  more  and 
more  costly  in  terms  of  funds  and  especially  time 
as  more  and  more  parameters  must  be  included 
into  the  consideration.  Therefore,  more  and  more 
hydraulic  engineers  and  researchers  around  the 
world  are  adopting  the  numerical-empirical  meth- 
odology in  seeking  for  the  solutions  to  the  engi- 
neering and  management  problems  of  water  re- 
sources system.  During  the  first  year  of  this  two- 
year  project,  individual  computational  models  for 
simulating  sedimentation  phenomena  in  1-d,  2-d, 
and  3-d  hydraulic  systems  had  been  improved  in 
accuracy,  stability  and  efficiency.  This  year,  the 
second  and  last  of  this  two-year  project,  all  of 
these  basic  models  have  been  further  refined  and 
used  as  building  blocks  to  construct  a  mixed-di- 
mensional model  to  gain  the  cost-effectiveness  of 
profound  importance  in  field  application  of  this 
new  model.  Two  major  break-throughs  have  been 
achieved.  They  are  (1)  the  solution  of  the  interface 
problems  of  continuity  and  compatibility  at  the 
boundary  of  two  different  models,  and  (2)  the 
development  of  a  new  numerical  approach,  the 
'Finite  Vicinity  Method.'  With  these  major  accom- 
plishments included  in  an  over-all  computational 
model,  the  numerical-empirical  simulation  of  a 
water  resources  system  has  become  not  only  possi- 
ble but  also  feasible  economically.  (USGS) 
W89-08442 


ATCHAFALAYA  RIVER  DELTA.  REPORT  5: 
THE  ATCHAFALAYA  RIVER  DELTA  QUASI- 
TWO-DIMENSIONAL  MODEL  OF  DELTA 
GROWTH  AND  IMPACTS  ON  RIVER  STAGES, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

W.  A.  Thomas,  R.  E.  Heath,  J.  P.  Stewart,  and  D 

G.  Clark. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A204  516, 

price  codes:  A08  in  paper  copy,  A01  in  microfiche. 

Technical    Report    HL-82-15,    December     1988. 

Report  5  of  a  Series.  168p,  31  fig,  26  tab,  60  plates, 

28  ref 

Descriptors:  'Louisiana,  'Atchafalaya  River, 
'Mathematical  models,  'Deltas,  'Sediment  trans- 
port, 'Model  studies,  Dredging,  Sedimentation. 


This  report  documents  one  task  in  a  multidiscipli- 
nary  study  of  the  development  of  the  Atchafalaya 
Delta.  The  purpose  of  this  task  was  to  predict  the 
area  of  new  subaerial  land,  the  volume  of  sediment 
deposition  in  the  bay,  and  the  resulting  change  in 
flood  elevations  for  a  period  of  50  years  into  the 
future.  Because  of  the  complex  interactions  of  the 
many  processes  going  on  in  this  study  area,  four 
basically  different  approaches  were  planned  for 
predicting  delta  growth,  one  of  which  is  the  devel- 
opment of  processes-based  numerical  models 
which  treat  delta  growth  as  a  boundary  value 
problem.  These  include:  (1)  quasi-two-dimensional 
sediment  computation  (HAD-1);  (2)  sediment 
transport  in  unsteady,  two-dimensional  flow,  hori- 
zontal plane  (STUDH  and  its  companion  hydrody- 
namic  model,  RMA-2V;  and  (3)  a  special  treatment 
of  the  saline  density  currents,  deep-water  waves, 
and  hurricane  surges.  This  report  documents  the 
quasi-two-dimensional  sediment  computation  ap- 
proach and  compares  results  to  those  determined 
by  regression  and  generic  analyses.  The  scope  of 
this  phase  of  the  delta  study  is  limited  to  forecast- 
ing rate  of  delta  growth  and  the  resulting  impact 
on  flood  stages,  maintenance  dredging,  and  flow 
distribution  for  a  do-nothing  alternative.  That  is,  if 
man's  activities  in  the  study  area  were  to  cease 
except  for  maintenance  dredging  for  navigation, 
how  much  would  the  delta  grow  over  the  next  50 
years.  Later  studies  will  address  salinity  and  other 
alternatives  for  managing  the  land  and  water  re- 
sources in  the  bay.  The  techniques  being  devel- 
oped are  designed  to  handle  other  alternatives, 
also.  Because  these  techniques  are  intended  for  use 
by  others,  report  describes  their  development  and 
presents  the  bases  for  decisions  made  during  their 
application  in  more  detail  than  normally.  (Lantz- 
PTT) 
W89-08512 


ANALYSIS  OF  SEDIMENT  TRANSPORT  IN 
THE  BRAZOS  RIVER  DIVERSION  CHANNEL 
ENTRANCE  REGION, 

Coastal  Engineering  Research  Center,  Vicksburg, 
MS. 

M.  L.  Field,  L.  L.  Weishar,  and  J.  E.  Clausner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A193  979. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Miscellaneous  Paper  CERC-88-7,  May  1988.  Final 
Report.    130p,  43   fig,    18  tab,   50  ref,  2  append. 

Descriptors:  'Diversion  channels,  'Dredging, 
'Channel  accretion,  'Texas,  'Sediment  transport, 
'Brazos  River,  'Navigation  channels,  Channels, 
Shoals,  Sedimentation  rates,  Mathematical  models, 
Hydraulic  models,  Seasonal  variation,  Sedimenta- 
tion, Mathematical  studies. 

A  combined  office  and  field  study  was  conducted 
to  evaluate  the  feasibility  of  constructing  a  naviga- 
tion channel  in  the  Brazos  River  Diversion  Chan- 
nel (BRDC).  The  evaluation  was  made  through  an 
analysis  of  existing  data  and  a  computation  of 
shoaling  rates.  The  office  study  consisted  on  an 
evaluation  of  the  shoaling  history  of  the  area, 
which  was  determined  through  quantification  of 
shoreline  migration  rates,  and  volumetric  changes 
in  the  growth  of  the  BRDC  delta.  Nearshore  avail- 
able longshore  sediment  transport  quantities  and 
rates  were  determined  using  Littoral  Environment 
Observation  data.  A  two-dimensional  (2-D)  lateral- 
ly averaged  numerical  model  was  used  to  predict 
sediment  transport  in  the  BRDC  for  the  proposed 
channel  dimensions.  A  second  2-D  numerical-wave 
refraction/diffraction  model  was  used  to  predict 
wave  propagation  over  the  Brazos  River  ebb-tide 
delta  and  adjacent  regions.  Field  data  utilized  to 
run  the  numerical  models  consisted  of  water  sur- 
face elevations,  current  velocities,  salinities,  sus- 
pended sediment  concentrations,  nearshore  sedi- 
ment samples,  and  bathymetric  survey  data.  Con- 
siderations of  the  hydraulics  in  the  lower  BRDC 
suggest  sediment  transport  occurs  on  a  seasonal 
basis,  resulting  in  periodic  flushing  and  shoaling 
conditions.  Shoaling  rate  calculations  for  the  pro- 
posed channel  dimensions  of  12-ft  deep  by  125-ft 
wide,  with  6-ft  overdredging  predict  an  annual 
maintenance  dredging  requirement  of  735,000  cu 
yd,  with  an  estimated  project  duration  of  approxi- 
mately 4  months.  (Author's  abstract) 
W89-08554 


MONITORING  GEOMORPHOLOGICAL 

PROCESSES  IN  DESERT  MARGINAL  ENVI- 
RONMENTS USING  MULTITEMPORAL  SAT- 
ELLITE IMAGERY, 

Reading  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-08581 


SMALL  SCALE  EROSION  HAZARD  MAP- 
PING USING  LANDSAT  INFORMATION  IN 
THE  NORTHWEST  OF  ARGENTINA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08583 


SATELLITE    REMOTE    SENSING     OF    THE 
COASTAL  ENVIRONMENT  OF  BOMBAY, 

Indian  Inst,  of  Tech.,  Bombay. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08602 


SEDIMENT  DISCHARGE  IN  ROCK  CREEK 
AND  THE  EFFECT  OF  SEDIMENTATION 
RATE  ON  THE  PROPOSED  ROCK  CREEK 
RESERVOIR,  NORTHWESTERN  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

D.  L.  Butler. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigation  Report  87-4026, 
1987.  23p,  6  fig,  7  tab,  14  ref. 

Descriptors:  'Sedimentation  rates,  'Reservoir  silt- 
ing, 'Sediment  discharge,  'Rock  Creek,  'Reser- 
voirs, 'Water  resources  development,  'Environ- 
mental effects,  'Colorado,  Rock  Creek  Reservoir, 
Suspended  sediments,  Stream  discharge. 

Sediment  data  collected  from  1976  to  1985  and 
stream  discharge  data  collected  from  1952  to  1980 
at  gaging  station  09060500,  Rock  Creek  near  To- 
ponas,  Colorado,  were  used  to  determine  total 
sediment  discharge  into  the  proposed  Rock  Creek 
Reservoir.  Suspended  sediment  discharge  and  bed- 
load  discharge  were  related  to  stream  discharge  by 
using  logarithmic  regression  relations.  Mean 
annual  suspended  sediment  discharge  was  estimat- 
ed to  be  309  tons/yr,  and  mean  annual  bedload 
discharge  was  estimated  to  be  428  tons/yr  in  Rock 
Creek  at  the  Toponas  gaging  station  for  the  1953 
through  1980  water  years.  The  mean  annual  total 
sediment  discharge  into  the  proposed  reservoir  was 
estimated  to  be  768  tons/yr,  which  includes  10% 
addition  to  the  suspended  sediment  discharge  cal- 
culated for  the  Toponas  gaging  station  to  account 
for  suspended  sediment  discharge  from  Horse 
Creek.  This  rate  of  mean  annual  total  sediment 
discharge  would  decrease  the  long-term  water 
storage  capacity  of  the  proposed  reservoir  by  < 
1%  after  100  years.  Suspended  sediment  dis- 
charge/unit-drainage-basin area  at  gaging  station 
09060550,  Rock  Creek  at  Crater,  located  about  5 
mi  downstream  for  the  proposed  reservoir  site, 
was  equivalent  to  suspended-sediment  discharge/ 
unit-drainage-basin  area  at  the  Toponas  gaging  sta- 
tion during  1985.  Long-term  sediment  data  collec- 
tion at  the  Crater  gaging  station  could  be  used  for 
detecting  changes  in  suspended  sediment  discharge 
in  Rock  Creek  at  the  proposed  reservoir  site.  (Au- 
thor's abstract) 
W89-08623 


TEST  OF  AN  INFRARED  LIGHT-EMITTING 
TURBIDIMETER, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08641 


DESCRIPTION  AND  TEST  OF  A  STRAIGHT- 
TUBE  FLUID-DENSITY  GAGE  FOR  MEASUR- 
ING SUSPENDED-SEDIMENT  CONCENTRA- 
TION IN  STREAMS, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08642 


WATER        AND        STREAMBED-MATERIAL 
DATA,   EAGLE  CREEK   WATERSHED,   INDI- 
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ANA,  AUGUST  1980  AND  OCTOBER  AND  DE- 
CEMBER 1982, 

Geological  Survey,  Indianapolis,   IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-08657 


WATER  BUDGET  AND  ESTIMATED  SUS- 
PENDED-SEDIMENT INFLOW  FOR  REEL- 
FOOT  LAKE,  OBION  AND  LAKE  COUNTIES, 
NORTHWESTERN  TENNESSEE,  MAY  1984- 
APRIL  1985, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-08689 


COMPUTER    PROGRAM    FOR    ANALYZING 
CHANNEL  GEOMETRY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08756 


SUSPENDED  SEDIMENT  IN  SELECTED 
STREAMS  OF  SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

D.  W.  Litke. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  82-4087,  April 
1983.  52p,  19  fig,  7  tab,  30  ref. 

Descriptors:  'Sediment  yield,  'Suspended  sedi- 
ments, 'Streams,  'Montana,  Statistical  analysis, 
Sediment  transport,  Streamflow,  Sediment  dis- 
charge. 

Suspended  sediment  data  collected  from  October 
1974  through  September  1979  at  44  stations  in  the 
Powder  River  structural  basin  of  southeastern 
Montana  were  statistically  summarized  to  define 
sediment  relationships  between  stations  and  basins 
and  to  identify  environmental  factors  that  are  im- 
portant in  determining  sediment  yield.  Sediment 
transport  curves  were  developed  for  30  of  these 
stations.  Mean-annual  suspended  sediment  dis- 
charges were  determined  at  15  stations  using  the 
flow  duration  sediment  transport  curve  method. 
Sediment  discharges  compared  within  20%  at 
three  stations  where  alternative  calculation  by 
daily  sampling  methods  was  possible.  Mean  sedi- 
ment discharges  ranged  from  770  to  5,470,000 
tons/yr  and  were  somewhat  less  than  yields  pre- 
dicted by  the  Langbein-Schumm  precipitation- 
sediment-yield  relation.  Low  delivery  ratios  for 
small  drainages  indicate  that  streams  may  be  ag- 
grading. Geographic  variations  in  sediment  yield 
are  attributed  to  precipitation  and  geology.  (Au- 
thor's abstract) 
W89-08765 


SEDIMENT  ACCUMULATION  IN  SAN  LEAN- 
DRO  BAY,  ALAMEDA  COUNTY,  CALIFOR- 
NIA, DURING  THE  20TH  CENTURY-A  PRE- 
LIMINARY REPORT, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

K.  M.  Nolan,  and  C.  C.  Fuller. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4057,  August 
1986.  25p,  7  fig,  4  tab,  31  ref. 

Descriptors:  'Estuarine  environment,  'Sedimenta- 
tion, 'San  Leandro  Bay,  'California,  Sedimenta- 
tion rates,  Sediment  distribution,  Sediment  load, 
Tracers,  Lead  radioisotopes,  Cesium  radioisotopes, 
Erosion,  Radioactive  dating. 

Major  changes  made  in  the  configuration  of  San 
Ix-andro  Bay,  Alameda  County,  California,  during 
the  20th  century  have  caused  rapid  sedimentation 
within  parts  of  the  Bay.  Opening  of  the  Oakland 
tidal  channel  and  removal  of  97%  of  the  marsh- 
lands formerly  surrounding  the  Bay  have  de- 
creased tidal  velocities  and  volumes.  Marshland 
removal  has  decreased  the  tidal   prism  by  about 


25%.  Comparison  of  bathymetric  surveys  indicates 
that  sedimentation  in  the  vicinity  of  the  San  Lean- 
dro Bay  channel  averaged  0.7  cm/annum  between 
1856  and  1984.  Lead-210  data  collected  at  four 
shallow  water  sites  east  of  the  San  Leandro  Bay 
channel  indicated  that  sedimentation  rates  have 
averaged  between  0.06  and  0.28  cm/annum.  Be- 
cause bioturbation  of  bottom  sediments  cannot  be 
discounted,  better  definition  of  this  range  in  sedi- 
mentation rates  would  required  measuring  the  ac- 
tivity of  lead-210  on  incoming  sediments.  In  addi- 
tion to  sediment  deposited  in  the  vicinity  of  the 
San  Leandro  Bay  channel  and  open,  shallow  areas 
to  the  east,  850,740  cu  m  of  sediment  was  deposited 
between  1948  and  1983  in  an  area  dredged  at  the 
mouth  of  San  Leandro  Creek.  All  available  data 
indicate  that  between  1,213,000  and  1,364,000  cu  m 
of  sediment  was  deposited  in  San  Leandro  Bay 
between  1948  and  1983.  Sediment  yield  data  from 
an  adjacent  drainage  basin,  when  combined  with 
inventories  of  lead-210  and  cesium-137,  indicate 
that  most  of  the  sediment  deposited  in  San  Lean- 
dro Bay  is  coming  from  resuspension  of  bottom 
sediments  or  from  erosion  of  marshes  or  shorelines 
of  San  Leandro  or  San  Francisco  Bay.  (Author's 
abstract) 
W89-08802 


DESIGN  OF  A  SEDIMENT  DATA-COLLEC- 
TION PROGRAM  IN  KANSAS  AS  AFFECTED 
BY  TIME  TRENDS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08824 


APPLICATIONS  OF  GEOMORPHOLOGIC 
THEORY  TO  UNGAUGED  WATERSHEDS  IN 
SINAI, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Irrigation  and 

Hydraulics. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08872 


ST.  HELENS  BLAST  RELATED  SEDIMENTA- 
TION MODELING  AND  PLANNING  REALI- 
TIES IN  THE  TOUTLE/COWLITZ/COLUM- 
BIA  RIVER  SYSTEM, 

Portland  State  Univ.,  OR.  Dept.  of  Urban  Studies 
and  Planning. 
W.  A.  Rabiega. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,   Boston,   MA.    1987.   p  325-331,   3   ref. 

Descriptors:  'Columbia  River,  'Sedimentation, 
'Volcanoes,  'Floods,  'Model  studies,  'Manage- 
ment planning,  Stochastic  process,  Flood  damage, 
Publications,  Frequency  analysis,  Risks,  Mount 
Saint  Helen's,  Washington  State,  River  systems. 

Following  the  Mount  Saint  Helen's  eruption  of 
May  18,  1980  a  major  planning  effort  was  started 
by  the  United  States  Army  Corps  of  Engineers  to 
deal  with  potential  flood  and  sedimentation  prob- 
lems related  to  that  event.  Four  major  reports 
came  out  of  that  effort  with  emphasis  on  the  roles 
of  sedimentation,  frequency,  and  risk  modeling  in 
the  planning  process.  New  types  of  information 
concerning  the  assumptions  of  supporting  models 
and  the  positive  and  negative  consequences  of  se- 
lecting various  management  strategies  were  incor- 
porated into  the  documents.  The  inherent  stochas- 
tic nature  of  the  modeling  process  emerged  as  an 
important  issue  in  evaluation  of  recommendations 
from  planners  and  engineers  instead  of  being 
masked  by  single  conclusions  based  on  average 
conditions.  A  higher  public  profile  for  models  and 
modelers  and  the  attendant  demands  this  new  role 
implies  is  likely  if  the  planning  process  exemplified 
in  these  documents  is  generally  adopted.  (See  also 
W89-08863)  (Author's  abstract) 
W89-08891 


CENTRIFUGE  MODELING  OK  RIVER  BANK 
FAILURES  DUE  TO  SEEPAGE  FLOW, 

Utsunomiya  Univ.  (Japan).   Dept.  of  Civil  Engi- 


neering. 

O.  Kusakabe,  Y  Okaumura,  and  A.  Nakase 
IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  399-408,  10  fig,  2 
tab,  9  ref. 

Descriptors:  'Soil  water,  'Erosion,  'Soil  mechan- 
ics, 'Centrifugation,  'Model  studies,  'Stream 
banks,  'Seepage  control,  'Bank  collapse,  Bank  sta- 
bilization, Moisture  tension,  Capillarity,  Ground- 
water, Flow  velocity,  Simulation  analysis,  Japan, 
Soil  types,  Particle  size. 

A  series  of  centrifuge  tests  were  carried  out  to 
collect  data  on  river  bank  failure  due  to  seepage 
flow.  The  following  conclusions  were  reached:  (1) 
Finer  contents  of  bank  material  have  a  significant 
effect  on  the  stability  and  failure  process  of  river 
banks  subjected  to  seepage  flow.  This  is  a  strong 
indication  that  capillary  tension  plays  an  important 
role  in  the  stability  of  unsaturated  slopes.  (2)  Sec- 
ondary failure  took  place  for  a  bank  made  of 
materials  having  a  smaller  proportion  of  finer  con- 
tents. The  extent  of  secondary  failure  became 
smaller  with  an  increase  in  finer  contents.  (3)  Based 
on  these  model  tests,  an  analytical  model  to  simu- 
late the  development  of  the  failure  due  to  seepage 
flow  is  proposed.  (Fish-PTT) 
W89-08897 


SEDIMENT  TRANSPORT  IN  GRAVEL-BED 
RIVERS. 

John  Wiley  &  Sons,  New  York.  1987.  995p.  Edited 
by  C.R.  Thorne,  J.C.   Bathurst  and  R.D.   Hey. 

Descriptors:  'Geomorphology,  'Sediment  trans- 
port, 'Rivers,  'Streambeds,  'River  beds,  'Gravel, 
Sediment  distribution,  Sediment  load,  Sediment- 
carrying  capacity,  Model  studies,  Bed  load,  Case 
studies. 

Papers  on  sixteen  topics  concerning  sediment 
transport  in  gravel-bed  rivers  are  divided  equally 
between  fundamental  problems  and  engineering 
case  studies.  Many  of  the  case  studies  demonstrate 
the  growing  power  of  mathematical  models  to 
simulate  river  behavior  and  response  to  human 
impacts  and  management.  Present  engineering  ap- 
proaches tend  to  ignore  relationships  and  trends 
identified  in  geomorphology,  while  geomorpholo- 
gical  approaches  tend  to  be  qualitative  rather  than 
quantitative.  Cooperation  between  scientists  and 
engineers  concerned  with  gravel-bed  rivers  pre- 
sents a  likely  area  for  progress  in  the  analysis  and 
explanation  of  river  processes.  It  was  concluded 
that  there  is  a  need  to  collect  sound  field  data  for 
gravel-bed  rivers,  particularly  on  sediment  trans- 
port rates  and  calibers.  Although  this  information 
is  difficult  to  obtain  due  to  hostile  physical  condi- 
tions in  these  rivers  especially  during  peak  flows, 
the  wide  range  of  sediment  sizes  involved,  and 
relatively  low  frequency  and  short  duration  of 
flows  which  transport  bed  sediment;  the  strong 
trend  towards  mathematical  modelling,  especially 
for  environmental  impact  assessment,  makes  acqui- 
sition of  this  data  vital  for  model  development  and 
verification.  (See  W89-08934  thru  W89-08966) 
(White-Reimer-PTT) 
W89-08934 


DIFFERENCES  BETWEEN  GRAVEL  AND 
SAND-BED  RIVERS, 

Simons  and   Associates,   Inc.,   Fort  Collins,  CO. 
D.  B.  Simons,  and  R.  K.  Simons. 
IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  3-1 1,  2  fig,  1  ref. 

Descriptors:  'Alluvial  channels,  'Channel  mor- 
phology, 'River  beds,  'Streambeds,  'Sediment 
transport,  Gravel,  Sand,  Sandbars,  Resistance, 
Wash  load,  Bank  erosion,  Channel  erosion,  Stream 


River  forms  described  in  the  literature,  as  well  as 
the  total  array  of  bed  material  sizes  ranging  from 
sands  to  boulders,  are  often  encountered  in  a  single 
river  system  or  basin.   Some  of  the  factors  that 


70 


WATER  CYCLE— Field  2 


must  be  considered  in  studying  these  systems  in- 
clude: river  form,  the  wide  array  of  bed  roughness, 
the  varying  magnitudes  of  resistance  factors,  the 
mechanics  of  transport  of  bed  material  for  the 
numerous  conditions  encountered,  the  impacts  of 
wash  load  on  bed  material  for  the  numerous  condi- 
tions encountered,  the  impacts  of  wash  load  on  bed 
material  transport,  the  mechanics  of  bed  armour- 
ing, the  characteristics  and  erodibility  of  the  banks, 
and  the  impacts  of  varying  river  conditions  on 
water  resources  development,  navigation  and  the 
environment.  It  is  important  when  managing  a 
system  to  recognize  that  there  will  be  a  general 
downstream  reduction  in  bed  material  size.  The 
gravel-bed  reaches  of  a  river  system  will  exhibit 
totally  different  morphological  characteristics  and, 
in  general,  they  will  be  less  responsive  to  modest 
changes  in  discharge  and  discharge  duration  than  a 
sand-bed  river  because  sand-bed  material  can  be 
transported  whenever  flow  velocities  are  of  the 
order  of  a  0.3  meters/sec.  or  more.  As  a  result, 
there  is  virtually  always  transport  with  changes  in 
the  position  of  bars  and  bed  forms  etc.  In  contrast, 
the  steeper  upland  rivers  respond  to  a  lesser  degree 
and  more  slowly,  even  though  they  may  experi- 
ence significant  changes  during  extreme  floods. 
Under  more  normal  natural  discharges,  or  even 
regulated  flows,  the  mountain  river  is  relatively 
stable.  (See  also  W89-08934)  (White-Reimer-PTT) 
W89-08935 


RIVER    DYNAMICS,    FLOW    REGIME    AND 
SEDIMENT  TRANSPORT, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08936 


RIVER     BED    GRAVELS:     SAMPLING     AND 
ANALYSIS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08937 


BED  LOAD  SAMPLING  AND  ANALYSIS, 

Geological  Survey,  Lakewood,  CO. 

D.  W.  Hubbell. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  89-106,  1  tab,  8 

fig,  12  ref. 

Descriptors:  *Bed-load  samplers,  *Samplers, 
•Sediment  transport,  "Bed  load,  *Streambeds, 
•River  beds,  "Sampling,  Model  studies,  Sand, 
Gravel,  Transport  rate,  Probability-matching,  Sta- 
tistical analysis,  Simulation  analysis,  Data  acquisi- 
tion. 

Laboratory  and  field  measurements  of  sand  and 
gravel  transport  demonstrate  that,  even  at  con- 
stant-flow conditions,  transport  rates  at  a  point 
vary  cyclically  with  time  from  zero  (or  near  zero) 
to  approximately  four  times  the  mean  rate.  Cumu- 
lative distributions  of  ordered  rates  obtained  se- 
quentially at  a  point  tend  to  follow  a  common 
distribution  function.  Due  to  the  extreme  temporal 
variability  of  transport  rates,  bed-load-sampler  cali- 
brations developed  from  averages  of  groups  of 
sampled  and  measured  rates  are  subject  to  error 
unless  the  sampler  has  a  constant  sampling  efficien- 
cy for  all  instantaneous  transport  rates.  Laboratory 
calibrations  by  a  technique  called  probability- 
matching,  in  which  the  entire  distributions  of  sam- 
pled and  measured  rates  are  compared,  show  that 
efficiencies  of  all  tested  bed  load  samplers  varied 
somewhat  with  transport  rate  and  particle  size. 
The  accuracy  of  measurements  of  mean  transport 
rate  at  a  cross-section  is  also  affected  by  the  tempo- 
ral variations  in  bed  load  discharge.  Computer 
simulations,  using  assumed  lateral  distributions  of 
mean  transport  rate  and  a  simplified  model  of 
transport  that  is  based  on  typical  cyclic  rate  vari- 
ations, show  that  repetitive  sampling  at  each  lateral 
position  improves  accuracy,  and  measurement 
effort  probably  can  be  decreased,  without  sacrific- 
ing accuracy,  by  sampling  repetitively  only  at  posi- 
tions necessary  for  defining  the  lateral  distribution 
of  mean  transport  rates.  (See  also  W89-08934)  (Au- 
thor's abstract) 
W89-08938 


SEDIMENT  SUPPLY  TO  UPLAND  STREAMS: 
INFLUENCE  ON  CHANNEL  ADJUSTMENT, 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
A.  M.  Harvey. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  121-146,  1  tab, 
14  fig,  26  ref. 

Descriptors:  *Sediment  erosion,  'Stable  channels, 
•Braided  streams,  *Alluvial  channels,  *Sediment 
transport,  "Streambeds,  *River  beds,  *River  sys- 
tems, River  mechanics,  Aggrading  rivers,  Stream 
degradation,  Stream  erosion,  Stream  stabilization, 
Sediment  load,  Sediment  discharge,  Sediment  dis- 
tribution, Sediment  erosion,  Howgill  Fells,  Eng- 
land, Gully  erosion. 

Two  types  of  channel  system  are  identified  in  the 
Howgill  Fells  of  northwest  England  in  relation  to 
sediment  input  from  the  hillslopes.  In  areas  of  low 
sediment  supply,  stable,  single,  often  meandering 
channels  occur,  whose  widths  and  gradients  show 
a  high  degree  of  correlation  with  drainage  area  and 
coarse  sediment  caliber.  In  gullied  catchments  of 
high  sediment  input  the  channels  are  unstable  and 
braided  with  much  greater  widths  and  steeper  gra- 
dients. Rates  of  sediment  supply  from  a  gully 
system,  cut  in  soliflucted  glacial  till,  to  an  unstable 
channel  were  monitored.  From  the  gullied  area  of 
c.  4000  sq  meters,  total  sediment  supply  is  over  150 
tons  per  year  with  about  one  third  composed  of 
coarse  sediment.  Most  of  this  supply  was  collected 
in  the  winter,  especially  for  the  coarse  sediment. 
Debris  cones  that  are  built  up  at  the  base  of  the 
gullied  slopes  are  entrained  by  stream  floods  which 
occur  at  approximately  two  year  intervals.  The 
coupling  of  the  sediment  supply,  storage,  entrap- 
ment and  channel  response  system  is  adjusted  to 
this  time  sequence.  In  1982  a  storm  with  a  return 
period  in  excess  of  100  years  caused  major  erosion 
and  a  massive  sediment  input  to  two  previously 
stable  meandering  channels.  By  widening,  straight- 
ening and  aggradation  many  reaches  changed  to  a 
braided  regime.  Whether  these  changes  persist  will 
depend  on  sediment  supply  and  flood  magnitude 
over  the  next  few  years.  Even  if  stabilization 
occurs,  the  boulders  transported  by  the  floods  will 
have  a  long-term  influence  on  the  channel  system. 
(See  also  W89-08934)  (Author's  abstract) 
W89-08939 
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ing  River  valley,  again  contributing  high  loads  to 
Fall  River,  but  only  for  short  durations.  These 
observations  indicate  that  high  snowmelt  and  thun- 
derstorm discharges  are  effective  in  supplying  sedi- 
ment to  channels  which  moderate  discharges  are 
then  able  to  move.  As  a  result,  sediment  transport 
is  very  unsteady  and  non-uniform,  and  channel 
response  is  complex.  (See  also  W89-08934)  (Au- 
thor's abstract) 
W89-08940 


SEDIMENT  SUPPLY,  MOVEMENT  AND 
STORAGE  IN  AN  UNSTABLE  GRAVEL-BED 
RIVER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

J.  C.  Pitlick,  and  C.  R.  Thorne. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  151-178,  1  tab, 

16  fig,  22  ref. 

Descriptors:  *Deposition,  "Unstable  channels,  "Al- 
luvial channels,  "Sediment  transport,  "Sediment 
erosion,  "Gravel,  "Streambeds,  "River  beds, 
"River  systems,  River  mechanics,  Aggrading 
rivers,  Stream  degradation,  Stream  erosion,  Flood 
flow,  Floods,  Snowmelt,  Thunderstorms,  Stream 
stabilization,  Sediment  distribution,  Roaring  River, 
Fall  River,  Colorado. 

The  1982  failure  of  Lawn  Lake  dam,  Rocky  Moun- 
tain National  Park,  Colorado,  resulted  in  greatly 
increased  sediment  loads  and  major  channel 
changes  in  Roaring  River  and  Fall  River.  Since  the 
flood  increased  sediment  transport  rates  and  mor- 
phological changes  have  been  documented  during 
snowmelt  and  thunderstorm  generated  flows.  In 
1983  record  snowmelt  discharges  produced  high 
sediment  loads  in  Roaring  River.  This  sediment 
was  transported  about  3  km  downstream  to  an 
undisturbed,  highly  sinuous  reach  and  deposited  in 
a  storage  zone  that  was  approximately  2000  meters 
long.  Within  the  storage  zone  the  channel  aggrad- 
ed approximately  0.75  meters  to  the  level  of  the 
flood  plain.  Sediment  transport  below  this  deposi- 
tional  zone  was  low  in  1983.  In  1984  snowmelt 
discharges  were  lower  and  sediment  delivery  from 
Roaring  River  decreased,  but  transport  in  Fall 
River  was  maintained.  As  a  result,  the  upper  end  of 
the  storage  zone  was  eroded  to  the  preflood  bed. 
However,  thunderstorm  flow  events  contrasted 
sharply  with  renewed  erosive  activity  in  the  Roar- 


TRANSPORT  PROCESSES  AT  THE  CATCH- 
MENT SCALE, 

Institute  of  Hydrology,   Powys  (Wales).   Fluvial 
Geomorphology  Unit. 
M.  D.  Newson,  and  G.  J.  Leeks. 
IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  187-218,  3  tab, 
14  fig,  62  ref. 

Descriptors:  "Bank  erosion,  "Watershed  manage- 
ment, "Sediment  transport,  "Streambeds,  "River 
beds,  "River  systems,  "Geohydrology,  Catchment 
Areas,  Wales,  River  mechanics,  Stream  degrada- 
tion, Stream  erosion,  Stream  stabilization,  Sedi- 
ment distribution,  Sediment  erosion,  Data  acquisi- 
tion, Management  planning.  River  Trannon. 

A  five-year  study  of  the  major  rivers  of  mid-Wales, 
centered  on  the  Plynlimon  upland  using  bed  and 
suspended  sediment  monitoring,  sediment  tagging 
by  the  magnetic  method,  ground  survey,  sedimen- 
tological/hydraulic  survey  and  historical  analysis 
through  maps  is  described.  The  majority  of  the 
suspended  sediment  samples  analyzed  were  found 
to  be  similar  to  alluvial  bank-face  material.  This 
finding  adds  support  to  the  thesis  that  bank  erosion 
may  be  the  major  factor  in  suspended  load  yields  in 
Mid-Wales.  A  protection  scheme  on  the  River 
Trannon  involving  the  dredging  of  a  trapezoidal 
channel  and  construction  of  low  flood  embank- 
ments was  started  in  1978.  However,  this  scheme 
has  permitted  enhanced  erosion  and  disruption  of 
channel  sediments  which  has  led  to  an  increased 
availability  of  sediment  for  transport.  This  may 
cause  further  instability  in  downstream  reaches 
resulting  in  high  cost  for  channel  maintenance.  A 
number  of  recent  studies  have  discussed  the  extent 
of  managed  and  maintained  channels  in  England 
and  Wales  and  suggested  more  enlightened  ap- 
proaches to  design,  construction  and  maintenance. 
In  addition  to  encouraging  river  engineers  to  be 
aware  of  upstream  geomorphology  in  addition  to 
reach  hydraulics,  land  managers  of  upland  catch- 
ments must  be  made  aware  of  the  downstream 
implications  of  their  actions.  The  advantages  of  the 
regional  approach  have  yet  to  be  fully  realized  by 
data  processing  of  the  mid-Wales  results,  but  it  is 
clear  that  fuller  quantification  of  input,  output, 
transport  and  storage  rates  is  possible  and  leads 
both  to  essential  monitoring  of  change  and  to  a 
better  appreciation  of  time-related  phenomena  in 
sediment  systems.  (See  also  W89-08934)  (White- 
Reimer-PTT) 
W89-08941 


SEDIMENT  BALANCE  CONSIDERATIONS 
LINKING  LONG-TERM  TRANSPORT  AND 
CHANNEL  PROCESSES, 

Northwest  Hydraulic  Consultants  Ltd.,  Edmonton 

(Alberta). 

C.  R.  Neill. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  225-240,  9  fie, 

25  ref. 

Descriptors:  "Erosion,  "Sedimentation,  "Channel 
morphology,  "Dam  effects,  "Sediment  transport, 
"Streambeds,  "River  beds,  "River  systems,  Geohy- 
drology, River  mechanics,  Stream  degradation, 
Stream  erosion,  Stream  stabilization,  Sediment 
yield,  Sediment  distribution,  Sediment  erosion,  Me- 
anders, Sandbars. 

Specific  principles  and  quantitative  relationships 
applicable  to  selected  idealized  cases  including 
down-valley  migration  of  meanders,  channel  cross- 
section  changes  associated  with  bar  formation  and 
decay,  and  channel  degradation  below  dams  in- 
cluding the  effect  of  armouring  are  formulated.  In 
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the  case  of  systematic  meander  migration,  sedi- 
ment-balance relationships  may  be  used  to  estimate 
long-term  transport  from  known  morphological 
behavior,  to  estimate  the  limits  of  local  channel 
shift  from  known  sediment  transport,  or  to  esti- 
mate the  effects  of  an  altered  sediment  transport 
regime  on  morphological  changes.  In  the  case  of 
channel  degradation  below  dams,  sediment-balance 
considerations  lead  to  interesting  conclusions  about 
the  effect  of  armouring  and  the  practicability  of 
controlling  degradation.  These  approaches  can 
sometimes  provide  an  independent  check  on  sedi- 
ment transport  measurements  and  day-by-day 
modelling  based  on  sediment  transport  equations. 
The  application  of  sediment-balance  relationships 
should  not  be  carried  too  far  without  attempts  at 
verification.  An  understanding  of  the  local  geo- 
morphic-hydraulic  regime  based  on  geological  in- 
terpretation and  field  inspection  is  essential.  Insuffi- 
cient attention  to  local  peculiarities  can  lead  to 
inappropriate  solutions;  for  example,  the  siting  of  a 
sediment  trap  dam  upstream  of  the  principal  source 
of  sediment.  (See  also  W89-08934)  (Author's  ab- 
stract) 
W89-08942 


STATIC  ARMOUR  LAYERS  BY  SELECTIVE 
EROSION, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

A.  J.  Sutherland. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  243-260,  1  tab,  6 

fig,  19  ref. 

Descriptors:  *Sediment  sorting,  *Armoring,  'Sedi- 
ment transport,  'Sediment  erosion,  'Channel  ero- 
sion, 'Stream  erosion,  'Alluvial  channels,  Geohy- 
drology,  Armor  layers,  Shear  stress,  Threshold 
stress,  Data  interpretation. 

Selective  erosion  in  an  alluvial  channel  reach  for 
which  there  is  no  upstream  sediment  input  can  lead 
to  the  formation  of  a  static  armor  layer.  This  layer 
is  at  rest,  is  coarser  than  the  underlying  material 
and  inhibits  sediment  transport  from  the  reach.  A 
review  of  the  work  on  the  formation  of  static 
armor  layers  to  determine  what  conditions  and 
mechanisms  cause  their  formation,  and  to  study 
their  properties  and  predictability  was  conducted. 
Little  progress  has  been  made  in  quantitatively 
defining  the  necessary  conditions  for  armoring. 
However,  the  interplay  between  the  distribution  of 
applied  shear  stresses  and  that  of  the  threshold 
stresses  associated  with  particles  in  the  surface 
layer  is  of  major  importance.  The  concepts  of 
sheltering  and  the  formation  of  discrete  armouring 
units  which  act  to  protect  the  sublayer  can  be  used 
in  laboratory  observations  for  qualitative  descrip- 
tions of  the  armoring  mechanisms.  Prediction 
methods  for  static  armor  layer  composition  all 
agree  that  the  layer  coarsens  (median  size  in- 
creases) during  the  selective  erosion  process.  Pre- 
diction of  the  composition  of  armor  layers  can  be 
done  for  laboratory  situations  in  which  the  original 
material  is  often  log-normally  distributed  and  the 
flow  conditions  are  well  defined.  Shen  and  Lu's 
method  is  the  recommended  single-step  method 
while  that  of  Ashida  and  Michuie  is  the  preferred 
multistep  method.  Field  data  suitable  for  testing 
the  proposed  methods  are  sparse.  Some  data  sets, 
including  some  used  in  this  study,  do  not  refer  to 
static  armors.  There  may  be  sediment  supply  from 
upstream  causing  either  a  mobile  armor  or  an 
overpassing  situation.  (See  also  W89-08934) 
(White-Reimer-PTT) 
W89-08943 


FORMATION  OF  A  COARSE  SURFACE 
LAYER  AS  THE  RESPONSE  TO  GRAVEL  MO- 
BILITY, 

Geological  Survey,  Denver,  CO. 

E.  D  Andrews,  and  G.  Parker. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  269-300,  13  fig, 

37    ref.    U.S.E.P.A.    Grant    No.    R-808683,    NSF 

Grant  No.  CEE-83 11721. 

Descriptors:  'Sediment  sorting,  'Alluvial  chan- 
nels, 'Sediment  transport,  'Streambeds,  'River 
beds,  'Fluvial  sediments,  'Gravel,  Bed  load,  Bed- 


load  discharge,  Flow,  Particle  size,  Particle  shape, 
Systems  analysis. 

The  concept  of  hiding  is  used  to  discuss  the  rela- 
tive mobility  of  particles  of  various  sizes  in  poorly 
sorted  fluvial  gravel.  An  analysis  of  bed  load  trans- 
port in  gravel  streams  indicates  that  most  available 
sizes  are  transported  by  flow  equal  to  or  greater 
than  the  mean  annual  flood.  The  size  distribution 
of  the  bed  load  is  similar  to  that  of  the  subsurface 
material,  which  characterizes  the  bulk  of  the  sedi- 
ment stored  in  a  river  reach.  However,  the  materi- 
al on  the  surface  of  a  gravel-bed  stream  is  typically 
much  coarser  than  either  the  bed  load  or  the 
subsurface  material.  This  coarse  surface  layer,  or 
pavement,  is  present  even  while  most  available 
sizes  are  transported,  and  is  the  agent  for  accom- 
plishing a  near-equalization  of  the  mobility  of  par- 
ticles based  on  the  size  distribution  of  subsurface 
material.  In  particular,  the  relatively  greater  expo- 
sure of  large  surface  particles  to  the  flow  elimi- 
nates most,  but  not  all,  of  the  differences  in  mobili- 
ty between  particles  of  differing  sizes.  Much  of  the 
remaining  difference  is  eliminated  by  the  relative 
abundance  of  the  coarse  particles  in  the  surface 
compared  to  the  small  particles.  Therefore,  the 
intrinsically  lower  mobility  of  the  coarse  surface 
particles  is  counterbalanced  by  their  greater  avail- 
ability to  the  flow.  Laboratory  and  field  data  sup- 
port this  hypothesis.  As  the  bed  load  transport  rate 
approaches  zero,  the  pavement  devolves  into  an 
even  coarser  static  armor.  (See  also  W89-08934) 
(Author's  abstract) 
W89-08944 


CANAL  DESIGN  BY  AN  ARMOURING  PROC- 
ESS, 

Shaw  Mont  Newfoundland  Ltd.,  St.  John's. 
For  primary  bibliographic  entry  see  Field  8A. 

W89-08945 


RIVER   BED   SCOUR   AND  CONSTRUCTION 
OF  STONE  RIPRAP  PROTECTION, 

Northwest  Hydraulic  Consultants  Ltd.,  Edmonton 

(Alberta). 

For   primary   bibliographic   entry   see   Field   8D. 
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CONCEPTUAL  MODELS  OF  SEDIMENT 
TRANSPORT  IN  STREAMS, 

Oregon  State  Univ.,  Corvallis. 

R.  L.  Beschta. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  387-408,  9  fig, 

47  ref. 

Descriptors:  'Sediment  transport,  'Model  studies, 
'Streambeds,  'River  beds,  'Channel  flow,  'Sedi- 
ment load,  'Bed  load,  Stream  degradation,  Stream 
erosion,  Channel  erosion,  Mathematical  models, 
Suspended  load,  Suspended  sediments. 

The  movement  of  sediment  in  stream  systems  is 
influenced  by  a  wide  range  of  factors  including 
variable  source  areas  of  sediment,  transient  flows, 
variable  particle  sizes,  nonuniformity  of  channel 
geometry  and  flow,  and  dynamic/adjusting  chan- 
nels. Variations  of  suspended  sediment  concentra- 
tion are  often  illustrated  in  the  hysteresis  of  sedi- 
ment rating  curves,  seasonal  flushing,  and  effects 
related  to  time  rate  changes  in  flow  and  other 
patterns.  A  supply-based  model  is  described  which 
is  able  to  reproduce  the  sediment  concentration 
dynamics  of  complex  storm  hydrographs.  This  sus- 
pended load  transport  model  attempts  to  account 
for  variations  in  sediment  supply  and  incorporates 
concepts  of  non-uniformity  in  sediment  supply, 
particle  size  and  in  stream  hydraulics.  Although 
suspended  load  and  bed  load  are  characteristically 
identified  as  the  two  major  modes  of  sediment 
transport  in  stream  systems,  these  delineations 
become  indistinct  for  particles  in  the  range  of 
approximately  0.1-1  mm  in  diameter.  Bed  load 
transport  has  high  temporal  and  spatial  variability, 
making  accurate  prediction  difficult  with  hydrauli- 
cally-based  bed  load  formulae.  Part  of  this  variabil- 
ity may  be  associated  with  local  aggradation  and 
degradation  of  the  bed  during  high  flow  events. 
(See  also  W89-08934)  (Author's  abstract) 
W89-08947 


INVESTIGATION  OF  SEDIMENT  ROUTING 
BY  SIZE  FRACTIONS  IN  A  GRAVEL-BED 
RIVER, 

Simons,  Li  and  Associates,  Inc.,  Fort  Collins,  CO. 
R.  Li,  and  W.  T.  Fullerton 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  421-442,  2  lab,  7 
fig,  1 1  ref. 

Descriptors:  'Sediment  sorting,  'Particle  size, 
'River  beds,  'Sediment  transport,  'Gravel, 
'Model  studies,  'Sediment  load,  'Bed  load,  Stream 
degradation,  Stream  erosion,  Channel  erosion, 
Computer  models,  Suspended  load,  Suspended 
sediments,  Armoring,  Salt  River,  Arizona. 

Four  different  versions  of  the  sediment  routing 
model  QUASED  were  executed  for  the  1 00- year 
flood  for  a  portion  of  the  channelization  project  in 
the  Salt  River,  near  Phoenix,  Arizona.  The  four 
versions  had  different  variations  of  the  transport 
equations  and  of  the  formulations  for  the  armoring 
and  detachment  process.  There  were  significant 
differences  between  the  amounts  of  aggradation 
and  degradation  predicted  by  each  version  of  the 
model.  The  selection  and  calibration  of  a  sediment 
transport  equation  appropriate  to  the  conditions  is 
important  because  the  hydraulic  conditions  can 
often  be  outside  the  range  for  which  the  transport 
equations  were  initially  verified.  Calibration  of 
transport  relationships  is  difficult  in  rivers  like  the 
Salt  River  because  of  their  ephemeral  nature  and 
the  resulting  lack  of  measured  sediment  transport 
rates.  Calibration  can  usually  be  accomplished  only 
by  matching  past  historical  responses.  To  model 
the  bed  response  of  a  gravel-bed  and  cobble-bed 
stream,  the  armoring  process  must  be  simulated  by 
routing  of  the  sediments  by  size  fraction.  Limita- 
tions on  the  depth  of  detachment  can  also  be 
incorporated  to  further  restrict  the  depth  to  which 
the  flow  may  detach  sediments  before  an  armor 
layer  is  formed.  Therefore,  the  program  must  in- 
clude a  test  to  determine  when  an  armour  layer 
exists.  The  criterion  used  was  a  layer  of  sediment 
sizes  equal  to  or  larger  than  the  critical  diameter 
for  incipient  motion  and  at  least  twice  the  critical 
diameter  in  thickness.  A  wide  range  of  answers  can 
result  when  applying  sediment  routing  models 
with  equally  appropriate  models  producing  quite 
different  results.  Therefore,  when  using  sediment 
routing  models,  all  available  information  must  be 
used  to  help  identify  the  accurate  responses.  (See 
also  W89-08934)  (White-Reimer-PTT) 
W89-08948 


BED  LOAD  DISCHARGE  EQUATION  FOR 
STEEP  MOUNTAIN  RIVERS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

J.  C.  Bathurst,  W.  H.  Graf,  and  H.  H.  Cao. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  453-477,  5  tab,  8 

fig,  55  ref. 

Descriptors:  'Stream  gradient,  'Sediment  trans- 
port, 'Bed  load,  'Sediment  discharge,  'Sediment 
load,  River  flow,  Streamflow,  Mountain  streams, 
Mathematical  equations,  Schoklitsch  equation, 
Flumes,  Data  acquisition,  Data  interpretation, 
Field  tests. 

The  data  collected  in  steep  flumes  and  rivers  have 
been  used  to  identify  existing  bed  load  discharge 
equations  which  are  appropriate  to  mountain  rivers 
with  coarse  sediment.  The  flume  data  consist  of 
measurements  of  flow  parameters,  sediment  dis- 
charge and  bed  form  development  for  flows  over 
three  different  sediment  beds  (D  sub  50  =  11.5, 
22.2,  and  44.3  mm)  at  a  variety  of  slopes  (S  =  0.5 
to  9  percent)  and  unit  water  discharges  (q  =  0.017 
to  0.417  sq  meters/sec).  Combined  with  other 
flume  and  field  data  these  data  show  that  initiation 
of  bed  load  transport  can  be  predicted  by  the 
Schoklitsch  approach  (based  on  critical  water  dis- 
charge), modified  to  allow  for  the  effect  of  non- 
uniform sediment  size  distribution.  Investigation 
shows  that  the  Schoklitsch  equation  provides  the 
most  accurate  predictions  for  the  flume  data.  This 
is  partly  because  it  does  not  explicitly  involve 
depth,  a  variable  which  is  difficult  to  measure 
accurately  in  steep,  rough  flows.  Tested  against 
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river  data  this  equation  applies  with  order  of  mag- 
nitude accuracy  where  sediment  availability  is  un- 
limited (typically  in  channels  with  slopes  equal  to 
or  less  than  one  per  cent).  However,  it  significantly 
over-predicts  sediment  discharge  in  the  smaller 
mountain  rivers  where  sediment  availability  is  de- 
termined by  sediment  size  distribution  and  external 
supply  effects.  (See  also  W89-08934)  (Author's  ab- 
stract) 
W89-08949 


FIELD  MEASUREMENTS  IN  A  GRAVEL-BED 
RIVER  WHICH  CONFIRM  THE  THEORY  OF 
WHITE  ET  AL., 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
S.  M.  Thompson. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  493-505,  3  tab,  6 
fig,  12  ref. 

Descriptors:  'Channel  accretion,  *River  mechan- 
ics, 'Sediment  transport,  *River  beds, 
•Streambeds,  'Channels,  'Channel  erosion,  'Chan- 
nel morphology,  Stream  degradation,  Gravel, 
White,  Bettess  and  Paris  theory,  Ohau  River,  New 
Zealand,  Mathematical  analysis,  Channel  scour. 

Field  measurements  of  channel  geometry,  water 
velocity  and  bed  load  in  the  Ohau  River  were 
made  in  order  to  test  the  theory  of  White,  Bettess 
and  Paris,  which  predicts  the  hydraulic  regime  in 
flooding  rivers.  Channels  formed  by  flows  of  up  to 
500  cu  meters/  sec  in  gravel  with  a  median  particle 
size  of  D  =  0.02  meters,  on  a  flood  plain  slope  of 
0.006  were  measured.  The  bed  load  in  the  river 
was  estimated  from  measurement  of  delta  accre- 
tion. The  results  are  not  inconsistent  with  the 
theory,  but  are  not  extensive  enough  to  be  conclu- 
sive. As  the  bed  or  banks  of  a  branch  channel 
erode  or  accrete,  the  channel  shape  develops  to- 
wards that  predicted  by  the  theory  but  various 
factors  limit  its  spatial  extent  and  temporal  persist- 
ence, such  as:  (1)  reduced  inflow  of  water  as  the 
river  flow  declined  or  another  branch  captures  the 
flow;  (2)  increased  inflow  of  sediment  carried  by 
relatively  small  transverse  inflows  of  water  down 
the  steep  sides  of  the  channel;  and  (3)  reduced 
outflow  of  sediment  either  because  the  down- 
stream water  level  rises  or  because  of  an  obstruc- 
tion in  the  channel.  These  factors  cause  aggrada- 
tion and  reduction  of  widening.  The  channels  con- 
forming to  the  theory  are  the  deepest  and  occupy 
the  lowest  points  on  the  bed.  The  deep  channels,  in 
which  flow  lines  are  parallel,  are  very  much  more 
extensive  and  almost  as  deep  as  the  scour  holes 
caused  by  flow  lines  which  converge.  Eventually, 
the  river  scours  and  transports  bed  material  down 
to  the  depth  of  the  deeper  channels  over  the  whole 
of  the  active  bed.  Thus,  the  theory  is  applicable  to 
all  parts  of  the  river  bed  although  at  any  particular 
time  during  a  flood,  only  a  small  part  of  the  bed  is 
occupied  by  flows  in  branch  channels  with  the 
theoretical  proportions.  (See  also  W89-08934) 
(White-Reimer-PTT) 
W89-08950 


MOUNTAIN  TORRENT  EROSION, 

Kyoto    Univ.    (Japan).    Disaster    Prevention    Re- 
search Inst. 
K.  Ashida. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  513-537,  18  fig 
17  ref.  6 

Descriptors:  'Alpine  regions,  'Sediment  transport, 
•Erosion,  'Channel  erosion,  'River  beds, 
'Streambeds,  'Stream  erosion,  Shear  stress,  Math- 
ematical analysis.  Bank  erosion,  Bank  stabilization, 
Erosion  control,  Dams,  Sabo  dams,  Slope  degrada- 
tion, Bed  load. 

By  using  mass  and  momentum  equations,  the  cal- 
culation of  the  critical  slopes  for  the  initiation  and 
cessation  of  motion  and  the  calculation  of  the 
transport  velocity  as  well  as  the  runout  distance  of 
the  soil  block,  the  dynamic  behavior  of  a  soil  block 
released  by  a  slope  failure  can  be  addressed.  When 
there  is  enough  water  to  fill  the  increased  void 
space  and  the  channel  slope  is  steep  enough  to 
provide  the  propelling  force,  a  soil  block  will  be 


crushed  into  grains  by  the  gravity-induced  shear- 
ing force  during  its  movement  and  will  become 
transformed  into  a  debris  flow.  A  debris  flow  is 
characterized  by  sediment  particles  dispersed  in 
water  or  a  clay  slurry  at  a  concentration  slightly 
lower  than  that  needed  for  stable  sediment  accu- 
mulation. It  often  moves  at  a  surprisingly  high 
speed  and  travels  some  hundreds  of  meters  over 
comparatively  gentle  slopes,  transporting  a  great 
number  of  huge  boulders.  The  sediment  transport 
rate  will  increase  longitudinally  as  the  percentage 
of  particles  detached  from  the  bed  surface  in- 
creases with  distance  downstream.  When  the  shear 
stress  on  a  side  bank  exceeds  the  critical  shear 
stress,  the  bank  erodes.  The  three  types  of  erosion 
control  systems  are:  hillside  works,  such  as  restora- 
tion of  vegetation  and  terracing;  ground  sill  or  a 
sabo  dam  constructed  on  a  gully  or  a  channel  for 
controlling  erosion  or  checking  sediment  yield; 
and  channel  works  constructed  along  the  river 
course  on  an  alluvial  fan  where  a  considerable 
amount  of  sediment  is  produced.  (See  also  W89- 
08934)  (White-Reimer-PTT) 
W89-08951 


SEDIMENT  TRANSPORT  IN  STEP-POOL 
STREAMS, 

Ministry  of  Works  and  Development,  Lower  Hutt 

(New  Zealand).  Central  Labs. 

J.  G.  Whittaker. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  545-570,  20  fig 

40  ref.  * 

Descriptors:  'Ponded  streams,  'Channel  morphol- 
ogy, 'Sediment  transport,  'Streamflow, 
'Streambeds,  Weirs,  Model  studies,  Scour,  Field 
tests,  Mountain  streams,  Step-pool  streams,  Sedi- 
ment distribution,  Sediment  load,  Catchment  areas. 

The  steps  and  pools  found  in  mountain  streams  are 
formed  by  large  flood  events  and  are  extremely 
stable  under  normal  flow  conditions.  Sediment 
transport  in  step-pool  streams  is  usually  supply- 
limited  with  sediment  typically  derived  from  a  few 
limited  sites  within  the  stream's  catchment  and 
often  entering  as  a  bulk  input.  These  bulk  inputs 
tend  to  be  transported  as  long  low  waves  through 
the  channel,  and  stored  within  the  channel  as 
movement  of  the  wave  ceases  with  low  flow  rates. 
Therefore,  sediment  transport  rates  measured  at  a 
particular  location  on  the  stream  vary  greatly  with 
time  and  flow  rates.  Tests  with  a  succession  of 
weirs  were  performed  in  order  to  obtain  informa- 
tion on  the  process  of  scour  between  the  steps, 
with  and  without  sediment  transport,  and  on  the 
mechanics  of  sediment  transport  through  an  ideal- 
ized step-pool  system.  In  the  sediment  transport 
test  instabilities  in  the  sediment  transport  rate  and 
the  flow  occurred  in  some  cases  despite  a  steady 
sediment  input  rate  and  a  constant  flow  input.  This 
finding  suggests  that  a  long  low  wave  of  sediment 
moving  through  a  step-pool  system  will  itself  be 
moved  as  a  series  of  smaller  waves.  Results  from 
the  tests  were  used  as  the  basis  for  modeling  the 
transport  resulting  from  bulk  or  unsteady  inputs  of 
material  to  the  channel.  Realistic  long  waves  simi- 
lar to  those  observed  in  prototype  streams  were 
predicted  by  the  model.  Therefore,  sediment  trans- 
port in  step-pool  streams  can  be  predicted  from  a 
knowledge  of  the  mechanics  of  the  scour  of  pools 
between  steps.  (See  also  W89-08934)  (White- 
Reimer-PTT) 
W89-08952 


Erosion  and  Sedimentation — Group  2J 

The  hydrological  aspects,  erosion  phenomena, 
sediment  yield,  bedload  transport  and  fluvial  dy- 
namics for  Virginio  and  Pesciola  Creek  have  been 
studied  since  1975.  Bed  loads  can  be  measured  at 
flows  up  to  10  cu  meters/sec  using  a  flume  and 
vortex-tube  trap.  The  continuous  recording  data 
indicate  a  pulsating  bed  load  transport  process.  It  is 
believed  that  this  pattern  occurs  because  of  an 
interaction  process  between  the  bed  load  particles 
and  the  bed.  It  is  possible  the  amount  of  entrained 
bed  material  increases  progressively  until  it  reaches 
a  maximum  and  exhausts  the  supply.  A  correlation 
analysis  was  performed  to  determine  possible  rela- 
tionships between  the  measured  parameters  for  the 
flood  events.  No  significant  correlations  were 
found  probably  because  of  the  variability  of  the 
measured  parameters.  It  was  observed  that  the 
grain  size  characteristics  of  bed  load  sediment  re- 
mained approximately  the  same  in  time  and  were 
independent  of  the  variations  that  occurred  in  the 
flow  and  sediment  transport  rates.  Theoretically, 
the  grain  size  distribution  of  the  sediment  in 
motion  should  vary  with  the  flow;  however,  this 
assumption  has  never  been  verified  by  the  data 
measured  with  the  vortex-tube  trap.  (See  also 
W89-08934)  (White-Reimer-PTT) 
W89-08953 


BED  LOAD  TRANSPORT  MEASUREMENTS 
BY  THE  VORTEX-TUBE  TRAP  ON  VIRGINIO 
CREEK,  ITALY, 

Florence  Univ.  (Italy).  Dept.  of  Civil  Engineering. 
P.  Tacconi,  and  P.  Billi. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  583-606,  2  tab, 
16  fig,  14  ref. 

Descriptors:  'Sediment  transport,  'Stream  erosion, 
'Sediment  samplers,  'Samplers,  'Flood  flow, 
'Italy,  'Bed  load,  River  mechanics,  Hydrologic 
properties,  Virginio  Creek,  Pesciola  Creek,  Sedi- 
ment yield,  Flood  discharge,  Correlation  analysis, 
Particle  size. 


BED  LOAD  TRANSPORT  IN  DESERT 
FLOODS:  OBSERVATION  IN  THE  NEGEV, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Dept.  of  Phys- 
ical Geography. 

A.  P.  Schick,  J.  Lekach,  and  M.  A.  Hassan. 
IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  617-636,  4  tab,  7 
fig,  25  ref. 

Descriptors:  'Deserts,  'Flash  floods,  'Sediment 
transport,  'Flood  flow,  'Bed  load,  'Streamflow, 
'Streambeds,  'River  flow,  'River  beds,  Israel, 
Field  tests,  Catchment  areas,  Scour,  Alluvial  de- 
posits, Tracers,  Data  interpretation,  Sediment  load, 
Nahal  Yael,  Negev. 

Coarse  bed  load  provides  one-half  or  more  of  the 
long-term  sediment  yield  of  Nahal  Yael.  Pebbles 
and  cobbles  are  transported,  in  significant  events, 
over  distances  of  15-100  meters  per  event  with 
little  dependence  on  size  and  a  large  variation 
between  individual  particles.  Fortuitous  sampling 
of  total  sediment  load  in  an  upland  tributary  of 
Nahal  Yael  during  a  4  hour  long  event  enabled  an 
analysis  which  suggests  that  bed  load  transport  in 
channels  devoid  of  alluvial  cover  occurs  in  pulses 
unrelated  to  water  discharge  characteristics,  but 
may  reflect  and  intrinsic  feature  of  catchment  dy- 
namics. The  regular  spacing  of  pools  and  riffles 
and  of  gravel  bars  in  alluvial  reaches  further  down- 
stream may  therefore  be  initiated  from  upstream. 
Detailed  three-dimensional  analysis  of  the  bed  load 
as  deposited  in  the  Nahal  Yael  reservoir  by  two 
flood  events  indicated  deposition  by  a  pulsating 
mechanism,  with  pebbly  material  overlying  finer 
grained  deposits.  A  tracing  program  indicated  that 
particles  that  travel  the  greatest  distance  appear  to 
have  been  buried  at  one  time  or  another  during 
their  downstream  journey.  A  drawback  of  the 
tracing  method  is  the  inability  to  locate  particles 
completely  embedded  in  the  scour  layer.  A  new 
method  based  on  magnetic  labeling  made  detection 
to  a  depth  of  60  cm  possible.  This  method  resulted 
in  a  significant  increase  of  the  recovery  rate  from 
about  50%  to  95%  per  flood  event.  (See  also  W89- 
08934)  (Author's  abstract) 
W89-08954 


INFLUENCE  OF  LARGE  SUSPENDED-SEDI- 
MENT CONCENTRATIONS  IN  RIVERS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  B.  Bradley,  and  S.  C.  McCutcheon. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  645-675,  3  tab, 

1 1  fig,  62  ref. 

Descriptors:  'Suspended  sediments,  'Sediment 
concentration,  'Rivers,  'Mudflows,  'Sediment 
transport,  'Streambeds,  'River  beds,  'Stream  ero- 
sion, Mount  St.  Helens,  Sediment  erosion,  Sedi- 
ment distribution,  Sediment  load,  Sediment-carry- 
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ing  capacity,  Turbulent  flow,  Buoyancy,  Viscosity, 
Velocity,  Bed  load. 

Sediment  concentrations  ranging  from  a  few  milli- 
grams per  liter  up  to  60-70  per  cent  by  volume 
were  observed  in  Mount  St.  Helen's  flows.  A 
universal  system  of  classifying  sediment-bearing 
flows  does  not  exist  because  the  relative  impor- 
tance of  turbulence,  buoyancy,  viscosity,  disper- 
sive pressure  or  structural  support,  and  cohesion  is 
not  fully  understood  for  the  full  range  of  concen- 
trations of  all  types  of  sediment.  Some  fluid-sedi- 
ment properties  like  density  are  easily  computed 
while  other  properties  like  viscosity  and  fall  veloc- 
ity are  not  fully  understood.  Fall  velocity  is  related 
to  viscosity  and  also  depends  on  sediment  type. 
The  fall  velocity  of  sands  in  similar  concentrations 
of  bentonite,  kaolinite  and  silt  wash  loads  has  been 
observed  to  vary  at  least  two  orders  of  magnitude. 
Limited  experimental  investigation  into  the  com- 
plex interaction  of  viscous,  turbulent,  dispersive 
and  cohesive  forces  limits  the  present  ability  to 
predict  fall  velocity,  and  subsequently  sediment 
transport  at  larger  concentrations.  It  is  presently 
impossible  to  accurately  predict  vertical  velocity 
and  sediment  profiles,  frictional  resistance  and  sedi- 
ment transport  across  the  full  spectrum  of  large 
concentration  flows.  Variation  in  bed  form  and 
plan  form  also  results  from  large  concentration 
flows.  Bed  form  and  channel  roughness  have  been 
observed  to  affect  flow  depth  by  3  ft  in  the  Cow- 
litz River,  near  Mount  St.  Helens.  Calculation  of 
suspended  loads  and  any  effect  on  bed  loads  re- 
mains quite  uncertain.  Equations  such  as  those  of 
Einstein,  Meyer-Peter  and  Muller,  and  Colby  may 
be  used  with  varying  success  for  concentrations 
less  than  20  per  cent  by  volume.  The  inability  to 
predict  erosion  and  deposition  of  mud  and  debris 
flows  results  in  uncertain  estimates  of  sediment 
transport  for  these  flow  ranges.  (See  also  W89- 
08934)  (White-Reimer-PTT) 
W89-08955 


SUSPENDED  LOAD  IN  GRAVEL-BED 
RIVERS:  UK  EXPERIENCE, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
D.  E.  Walling,  and  B.  W.  Webb. 
IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  691-723,  8  tab, 
1 1  fig,  54  ref. 

Descriptors:  'Suspended  load,  *Gravel,  *River 
beds,  *Sediment  transport,  *Sediment  distribution, 
'Streamflow,  *River  flow,  'England,  Sediment 
yield,  Field  tests,  Data  processing,  Flow  pattern, 
Particle  size,  Nutrients,  Nitrogen,  Phosphorus, 
Carbon,  River  Exe. 

Annual  sediment  yields  in  UK  rivers  are  low  by 
world  standards  and  range  form  less  than  1  to 
nearly  500  tons/sq  km  per  year.  Suspended  sedi- 
ment concentrations  are  also  relatively  low,  rarely 
exceeding  5000  mg/1  and  often  not  rising  above 
500  mg/1.  Results  of  a  seventeen-year  investigation 
of  the  River  Exe  using  manual  and  continuous 
recording  meters  indicate  that  suspended-sediment 
concentration  dynamics  are  characterized  by  sea- 
sonal and  storm-period  hysteresis,  and  that  sedi- 
ment transport  is  more  strongly  influenced  by  sedi- 
ment availability  than  by  transport  energy.  De- 
tailed sediment  data  have  stressed  the  importance 
of  time-variant  sediment  supply  and  have  also  been 
used  to  show  that  traditional  procedures  for  calcu- 
lating sediment  transport,  based  on  the  construc- 
tion of  rating  curves  from  infrequent  samples,  may 
produce  estimates  lacking  in  both  accuracy  and 
precision.  Problems  of  estimating  sediment  yield 
reflect  the  bias  of  transport  towards  episodic  high 
flows  with  magnitude  and  frequency  analyses  indi- 
cating that  50  per  cent  of  the  suspended-sediment 
load  is  removed  in  only  0.2  per  cent  of  the  study 
period  at  some  sites.  More  recent  studies  in  the  Exe 
Basin  assessing  quality  as  well  as  quantity  suggest 
that  particle  aggregation  may  be  a  common  feature 
in  fluvial  environments.  Studying  the  carbon,  ni- 
trogen and  total  phosphorus  content  of  suspended 
sediment  has  revealed  that  sediment-associated 
transport  makes  a  significant  contribution  to  nutri- 
ent loads.  Furthermore,  data  covering  a  range  of 
sediment  properties  have  proved  useful  in  evaluat- 
ing the  relative  importance  of  different  sediment 
sources  in  this  catchment.  (See  also  W89-08934) 
(Author's  abstract) 


W89-08956 


ENERGY  DISSIPATION  RATE  APPROACH  IN 
RIVER  MECHANICS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

C.  T.  Yang. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  735-758,  3  tab,  6 

fig,  45  ref. 

Descriptors:  'Sediment  transport,  'Channel  mor- 
phology, 'Stream  profiles,  'River  mechanics, 
'Energy  dissipation,  'Alluvial  channels,  Energy 
gradient,  Sediment  discharge,  Streambeds,  River 
beds,  Sand,  Gravel,  Friction,  Friction  loss,  Sedi- 
ment concentration,  Stream  power,  Alluvial  rivers. 

A  review  and  evaluation  of  theories  and  hypoth- 
eses used  in  the  study  of  sediment  transport  and  its 
effect  on  the  adjustment  of  channel  geometry,  pro- 
file, pattern  and  roughness  led  to  the  following 
conclusions:  (1)  Among  all  the  assumptions  used  in 
the  study  of  sediment  transport,  the  assumption 
that  rate  of  sediment  transport  should  be  related  to 
the  rate  of  energy  dissipation  in  transporting  sedi- 
ment is  most  general  and  consistent.  (2)  It  can  be 
shown  both  theoretically  and  experimentally  that 
sediment  concentration  is  directly  related  to  unit 
stream  power,  and  equations  derived  from  the  unit 
stream  power  concept  can  be  applied  to  sand  and 
gravel  transport.  (3)  The  theory  of  minimum 
energy  and  energy  dissipation  rate  can  be  applied 
to  a  closed  and  dissipative  system  with  or  without 
sediment  transport.  The  theories  of  minimum 
stream  power  and  minimum  unit  stream  power  are 
special  and  simplified  versions  of  the  theory  of 
minimum  rate  of  energy  dissipation.  These  theories 
can  be  applied  to  the  study  of  the  dynamic  adjust- 
ment of  alluvial  channels  with  sand  and  gravel 
beds.  (4)  The  hypotheses  of  maximum  sediment 
discharge  and  maximum  friction  factor  describe 
certain  phenomena  observed  in  an  alluvial  system 
and  are  limited  to  those  conditions  where  sediment 
discharge  or  friction  factor  can  be  treated  as  a 
variable  and  can  be  maximized.  (5)  Minimization  of 
stream  power  and  maximization  of  sediment  dis- 
charge can  reach  the  same  solution  wherever  the 
latter  can  be  maximized.  The  friction  factor  of  an 
alluvial  system  may  increase  or  decrease.  Howev- 
er, the  rate  of  energy  dissipation  is  always  being 
minimized  during  the  process  of  reaching  a  dynam- 
ic equilibrium  condition.  (See  also  W89-08934) 
(White-Reimer-PTT) 
W89-08957 


EXTREMAL  HYPOTHESES  APPLIED  TO 
RIVER  REGIME, 

Hydraulics  Research  Ltd.,  Wallingford  (England). 
R.  Bettess,  and  W.  R.  White. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  767-778,  3  fig, 
21  ref.  Dept.  of  the  Environment  (UK)  under 
Contract  PECD  7/6/29-204/83. 

Descriptors:  'Sediment  transport,  'Channel  mor- 
phology, 'Stream  profiles,  'Regime  streams,  'Al- 
luvial channels,  'River  mechanics,  Mathematical 
studies,  Mathematical  equations,  Energy  dissipa- 
tion, Energy  gradient,  Friction,  Data  analysis, 
Stream  power,  Sediment  concentration. 

Regime  theories  are  used  to  predict  the  shape  of 
stable  alluvial  channels.  Frequently  an  extremal 
hypothesis,  such  as  minimum  stream  power  or 
maximum  sediment  concentration,  is  invoked  to 
enable  the  complete  system  to  be  determined. 
However,  an  arbitrary  selection  of  sediment  and 
friction  relationships  combined  with  an  extremal 
hypothesis  may  not  provide  a  satisfactory  regime 
theory.  The  results  using  the  Ackers  and  White 
sediment  and  friction  relationships  indicate  that 
although  the  principles  of  minimum  stream  power 
and  minimum  unit  stream  power  give  differing 
results  for  width,  the  differences  for  a  practical 
range  of  parameters  are  such  that  one  is  not  prefer- 
able to  the  other.  The  predictions  of  regime  slope 
are  virtually  identical  for  the  parameter  range  con- 
sidered. The  results  show  that  for  practical  pur- 
poses minimum  energy  dissipation  is  effectively 
indistinguishable    from    minimum    stream    power. 


The  work  of  Griffiths  indicates  the  care  that  is 
required  in  formulating  equations  The  apparently 
minor  adjustment  of  replacing  the  hydraulic  radius 
by  the  depth  in  the  various  equations  has  a  major 
impact  upon  the  results  as  it  radically  affects  the 
dependence  of  the  equations  on  the  width  of  the 
channel.  (See  also  W89-08934)  (White-Reimer- 
PTT) 
W89-08958 


PROBLEMS  OF  BED  LOAD  TRANSPORT  IN 
BRAIDED  GRAVEL-BED  RIVERS, 

Lincoln  Coll.,  Canterbury  (New  Zealand).  Dept. 

of  Agricultural  Engineering. 

T  R  H  Davies. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  793-811,  3  fig, 

36  ref. 

Descriptors:  'Sediment  transport,  'Streambeds, 
'River  beds,  'Streamflow,  'Braided  streams,  'Al- 
luvial channels,  'Bed  load,  'Gravel,  Sediment 
load,  Gravel,  Data  processing,  Model  studies, 
Field  tests,  Hydrologic  properties,  Mathematical 
analysis,  New  Zealand,  Prediction,  Rivers,  River 
flow. 

In  order  to  evaluate  the  response  and  minimize 
detrimental  repercussions  in  braided  gravel-bed 
rivers,  bed  load  and  morphological  changes  due  to 
engineering  or  other  development  must  be  predict- 
able. However,  there  are  major  problems  associat- 
ed with  the  measurement  and  prediction  of  bed 
load  transport  rate  and  river  morphology  due  to 
the  variability  of  the  system.  Previous  studies 
based  on  point  measurements,  sediment  budgets 
and  stochastic  data  input  to  a  bed  load  equation 
indicate  massive  variability  in  the  hydraulic  char- 
acteristics of  braided  rivers  with  few  clear  trends. 
Conventional  bed  load  prediction  methods  fail  due 
to  the  huge  quantity  of  field  data  needed  to  de- 
scribe the  distribution  of  depths,  slopes,  velocities 
and  sediments  in  a  braided  river.  Bed  load  may 
correlate  in  black-box  fashion  with  total  stream 
power,  but  hydraulic  variability  is  likely  to  influ- 
ence this  correlation.  Stochastic  input  data  genera- 
tion needs  a  large  body  of  field  data  to  establish  the 
statistical  data  parameters  with  characteristic  scale 
modelling  apparently  the  only  possible  way  to 
acquire  realistic  bed  load  data.  Quantification  of 
river  behavior  may  be  achieved  using  data  on 
channel,  or  bar,  pattern  evolution  from  digital 
image  analysis.  This  readily  recorded  braided  river 
parameter  may  be  a  useful  surrogate  for  morpho- 
logical variation,  and  may  be  used  to  calibrate  a 
black-box  bed  load  predictor  if  model  bed  load 
data  and  channel  patterns  are  shown  to  be  realistic. 
(See  also  W89-08934)  (Author's  abstract) 
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INTERACTION  OF  BED  LOAD  TRANSPORT 
WITH  BARS, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

M.  N.  R.  Jaeggi. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  829-841,  7  fig, 

28  ref. 

Descriptors:  'Sediment  transport,  'Streambeds, 
'River  beds,  'Channel  morphology,  'Alluvial 
channels,  Sandbars,  Bar  migration,  Bed  load,  Sedi- 
ment load,  Gravel,  Model  studies,  Hydrologic 
properties,  Mathematical  analysis,  Thalweg, 
Streamflow,  River  flow. 

In  gravel-bed  rivers  the  bed  material  moves  only  as 
bed  load.  From  laboratory  experiments  it  is  gener- 
ally accepted  that  the  material  which  is  transport- 
ed as  bed  load  constitutes  a  layer  which  is  one 
grain  size  thick.  In  prototype  rivers  the  transport 
mechanism  may  be  similar  to  that  in  narrow  chan- 
nels which  possess  plane  beds.  However,  many  of 
these  channels  exhibit  the  well  known  feature  of 
alternate  bars.  In  such  rivers  there  is  a  strong 
interaction  between  bar  migration  and  bed  load 
transport.  Since  a  similar  interaction  exists  in  natu- 
ral braided  or  meandering  channels,  the  effect  of 
alternate  bar  formation  on  bed  load  transport  can 
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be  taken  to  be  a  model  of  the  more  general  process. 
Criteria  for  predicting  alternate  bar  formation  have 
been  developed  which  are  functions  of  channel 
geometry,  flow  parameters  and  bed  material  char- 
acteristics. Bar  migration  rates  and  bar  height  are 
correlated  to  at  least  part  of  the  bed  load  transport 
rate.  Bar  height  is  basically  a  function  of  channel 
width  and  grain  size.  Bar  migration  rate  is  a  param- 
eter which  can  easily  be  detected  in  the  prototype. 
Pan  of  the  bed  load  moves  along  the  channel 
thalweg  without  affecting  bar  migration.  However, 
only  the  part  involved  in  bar  migration  should  be 
seen  as  an  indicator  of  river  bed  changes.  Since 
bars  are  also  sediment  storage  areas,  and  bar  height 
influences  bed  load  transport  velocity,  bar  forma- 
tion may  slow  down  river  bed  evolution.  This 
factor  may  have  to  be  considered  in  the  numerical 
modeling  of  rivers.  (See  also  W89-08934)  (Author's 
abstract) 
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RESERVOIR  SEDIMENTATION  AND  INFLU- 
ENCE OF  FLUSHING, 

P.  Ackers,  and  G.  Thompson. 
IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
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13  ref. 

Descriptors:  *Flushing,  'Silting,  *  Sedimentation, 
•Reservoirs,  'Reservoir  silting,  Sluices,  Reservoir 
capacity,  Model  studies,  Reservoir  design,  Reser- 
voir operation,  Reservoir  storage,  Economic  as- 
pects, Flooding,  Intakes,  Turbines,  Dam  effects, 
Electric  power  production. 

The  practical  problems  arising  from  reservoir  sedi- 
mentation include:  (a)  loss  of  storage  and  conse- 
quently loss  of  yield;  (b)  increased  upstream  flood- 
ing; (c)  blockage  of  intakes;  (d)  abrasion  of  tur- 
bines; and  (e)  impact  on  downstream  river  regime. 
Techniques  available  for  assessing  the  sedimenta- 
tion in  reservoirs  such  as  observations  based  on 
hydrological  data  and  reservoir  survey  provide 
both  direct  monitoring  information,  and  calibration 
and  validation  data  for  computational  models. 
These  models  can  then  be  used  to  forecast  the 
future  life  of  reservoirs.  The  impact  of  sedimenta- 
tion depends  to  a  large  degree  on  the  ratio  of 
reservoir  volume  to  mean  annual  inflow  and  it  is  in 
small-ratio  reservoirs  that  particular  attention  has 
to  be  given  to  sluicing  if  a  reasonable  life  is  to  be 
achieved  for  the  storage.  Sediment  sluicing  by  the 
use  of  capacious  bottom  outlets  can  effectively 
extend  the  life  of  reservoirs.  However,  sluicing 
involves  operational  procedures  that  may  limit 
both  the  amount  of  water  available  and  when  it  is 
available.  The  greatest  efficiency  of  sluicing  occurs 
with  the  reservoir  drawn  well  down,  and  this 
could  easily  prevent  power  generation  for  one  or 
two  months  of  the  year.  It  also  requires  bottom 
outlets  large  enough  to  discharge  flows  well  in 
excess  of  the  mean  annual  discharge  with  the  reser- 
voir drawn  down.  These  factors  have  a  major 
influence  on  scheme  economics  and  an  important 
function  of  the  sedimentation  simulations  is  to 
interact  with  the  overall  economic  studies  of  the 
project  in  order  to  find  the  most  beneficial  com- 
promise between  conflicting  requirements.  Flexi- 
bility of  operation  should  be  designed  into  the 
project  by  generous  provision  of  outlets  at  a  low 
level.  (See  also  W89-08934)  (White-Reimer-PTT) 
W89-08961 
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Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  8A 

W89-08962 


TIME-VARYING  STOCHASTIC  MODEL  OF 
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Descriptors:  'Model  studies,  'Model  studies,  'Bed 
load,  'Alluvial  channels,  'Sediment  transport, 
'Streambeds,  'Streamflow,  River  flow,  Stream- 
flow  forecasting,  England,  Mathematical  models, 
Stream  degradation.  Stream  erosion,  Regression 
analysis,  Scouring,  Trout  streams,  Bed  load  dis- 
charge, Gravel,  Invertebrates,  Trout,  Runoff, 
River  beds. 

In  gravel-bed  streams  in  the  Pennine  uplands  of 
England  most  bed  load  movement  occurs  episodi- 
cally during  short  discrete  runoff  events.  A  two- 
part  model  has  been  fitted  to  the  frequency  and 
magnitude  of  bed  load  mass-transport  events  using 
a  time-varying  Poisson  process  fitted  to  event  tim- 
ings, with  the  Poisson  rate  varying  continuously  in 
a  seasonal  pattern  superimposed  upon  an  overall 
decline  symptomatic  of  short-term  climatic 
change.  Event  magnitude  is  then  described  by  a 
regression  model  containing  stream  peak  discharge 
and  an  autoregressive  moving  average  error  struc- 
ture. The  two-part  model  was  initially  fitted  to 
data  from  one  stream  and  its  general  applicability 
tested  by  fitting  it  to  data  from  the  second  stream. 
With  some  minor  reservations,  the  model  fit  the 
data  from  both  streams  quite  well.  There  were 
more  flood  events  responsible  for  bed  load  trans- 
port then  was  anticipated.  However,  some  events 
merely  winnow  fine  sediment  from  the  surface 
layer  of  coarse  gravel  while  a  few  larger  events 
result  in  the  disruption  of  the  coarser  gravels.  It 
should  be  possible  to  calculate  the  probability  of 
winnowing  events  or  scouring  events  of  a  certain 
magnitude  occurring  at  any  given  time  in  relation 
to  channel  stability  criteria  or  invertebrate/sal- 
monid  ecology.  The  variability  between  years  in 
event  frequency  was  not  reflected  in  load  through- 
put in  either  stream.  This  demonstrates  that:  (a) 
bed  load  transport  is  largely  an  undercapacity  load; 
and  (b)  the  streams  are  in  a  state  of  dynamic 
equilibrium  which,  over  short  time  spans,  may  be 
viewed  at  present  as  being  close  to  steady  state 
conditions.  (See  also  W89-08934)  (White-Reimer- 
PTT) 
W89-08963 


Erosion  and  Sedimentation — Group  2J 

cobble  mobilization.  (See  also  W89-08934)  (White- 
Reimer-PTT) 
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CASE  STUDY  OF  MINIMUM  STREAMFLOW 
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Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 
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IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
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Descriptors:  'Minimum  flow,  'Aquatic  habitats, 
'Instream  requirements,  'Fisheries,  'Sediment 
transport,  'Streamflow,  'River  flow,  'Stream  fish- 
eries, Substrates,  Streamflow  forecasting,  Hydro- 
graphs,  Model  studies,  Colorado  squawfish,  Fish 
spawning,  Cobbles,  Field  tests,  Structural  models, 
Mathematical  models,  Simulation  analysis,  Colora- 
do, Case  studies,  Yampa  River. 

The  minimum  streamflow  for  fishery  habitat  main- 
tenance in  the  Yampa  Canyon  encompasses  a  range 
of  discharges  which  will  transport  the  bulk  of  the 
total  annual  sediment  load,  inundate  the  active 
channel  area,  maintain  the  existing  substrate  char- 
acteristics and  sustain  the  dynamic  processes  asso- 
ciated with  the  biological  demands  of  the  system. 
The  minimum  streamflow  hydrograph  for  the  river 
was  designed  from  the  results  of  a  two-year  field 
data  collection  program,  a  physical  model,  labora- 
tory simulation  of  flows  on  a  cobble  substrate  and 
a  mathematical  model  simulation  of  sediment  trans- 
port. The  minimum  streamflow  criteria  focused  on 
ensuring  a  relatively  sand-free  cobble  substrate 
during  the  summer  months  where  the  Colorado 
squawfish  were  observed  to  spawn.  A  peak  dis- 
charge of  11,500  cu  ft/sec  (the  effective  discharge 
and  one-half  the  bankfull  discharge)  and  a  gradual 
recessional  limb  were  modeled  to  remove  the  sand 
from  the  cobble  interstices  for  the  1983  sediment 
supply.  The  modeled  condition,  which  was  ob- 
served in  the  field,  was  a  sand  level  of  one-half  the 
diameter  below  the  cobble  surface  during  the 
period  of  Colorado  squawfish  spawning.  From  the 
flume  investigation  it  was  learned  that  sand  could 
be  scoured  to  a  depth  approximately  one  median 
cobble  diameter  below  the  cobble  surface  without 


ESTIMATING  THE  TRANSPORT  AND  DEPO- 
SITION  OF  MINING   WASTE   AT  OK  TEDI, 

Ok  Tedi  Mining  Ltd.,  Port  Moresby  (Papua  New 

Guinea). 

For  primary  bibliographic  entry  see  Field  5B. 
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MODELLING      FLUVIAL      PROCESSES      IN 
STREAMS  WITH  GRAVEL  MINING, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4C. 
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SEDIMENT-TRANSPORT  CURVES, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

G.  D.  Glysson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-218,  1987,  47p,  25  fig,  7  tab, 
13  ref. 

Descriptors:  'Sediment  transport,  'Mathematical 
analysis,  'Graphical  analysis,  Regression  analysis, 
Mathematical  studies,  Computer  models. 

The  process  of  developing  a  sediment  transport 
curve  is  discussed  with  respect  to  the  choice  of 
dependent  and  independent  variables,  procedures 
for  developing  a  transport  curve,  and  the  effects 
that  seasons,  major  sediment  transporting  events, 
and  timing  of  peaks  can  have  on  the  shape  of 
sediment  transport  curves.  Examples  of  the  visual 
fit,  linear  regression,  and  group  average  methods 
are  given.  Problems  associated  with  computer  gen- 
erated transport  curves  and  potential  errors  are 
also  discussed.  If  computer  programs  are  used  to 
fit  the  sediment-transport  curves  to  the  data  points, 
these  curves  should  be  check  for  their  reasonable- 
ness and  consistency  over  the  full  range  of  water 
discharges  for  which  they  will  be  used.  The  best 
curve  to  use  is  the  simplest  one  that  still  defines  the 
relation  between  sediment  and  water  discharge 
(Lantz-PTT) 
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SEDIMENT  TRANSPORT  CHARACTERISTICS 
OF  SELECTED  STREAMS  IN  THE  SUSITNA 
RIVER  BASIN,  ALASKA:  DATA  FOR  WATER 
YEAR  1985  AND  TRENDS  IN  BEDLOAD  DIS- 
CHARGE, 1981-85, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

J.  M.  Knott,  S.  W.  Lipscomb,  and  T.  W.  Lewis. 
Available  from  Books  and  Open  File  Report  Sec- 
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Descriptors:  'Sediment  transport,  'Alaska,  *Su- 
sitna  River,  'Bed-load  discharge,  Bed  load,  Hy- 
draulic properties,  Suspended  sediment,  Channel 
width,  Flow  velocity,  Streamflow,  Sediment  dis- 
charge, Yentna  River,  Chulitna  River,  Talkectna 
River,  Streams. 

The  upper  reaches  of  the  Susitna  River  have  been 
considered  for  development  of  a  large  power  gen- 
eration system  for  south-central  Alaska.  Sediment 
and  hydraulic  data  obtained  from  October  1984  to 
September  1985  (water  year  1985)  at  selected  sites 
on  the  Susitna,  Chulitna,  Talkectna  and  Yentna 
Rivers  are  summarized.  Sediment  data  include 
measurements  of  suspended  sediment  and  bedload 
discharge,  and  analyses  of  particle  size  distribution 
of  suspended  sediment,  bedload,  and  bed  material; 
hydraulic  data  include  measurements  of  channel 
width,  average  depth  and  velocity  of  water,  and 
water  surface  slope.  Relations  between  water  and 
sediment  discharge  are  developed  for  each  site. 
Sediment  loads  for  water  year  1985  were  estimated 
for  the  Yentna,  Chulitna,  and  Talkectna  Rivers  and 
for  three  sites  on  the   Susitna  River.   About   31 


75 


Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


million  tons  of  sediment  were  transported  to  the 
Susitna  River  at  Susitna  Station  during  the  year. 
The  Yentna  and  Chulitna  Rivers  contributed  about 
21  million  tons  of  sediment  to  the  Susitna  River. 
(Author's  abstract) 
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AGGRADATION  AND  DEGRADATION  OF  AL- 
LUVIAL SAND  DEPOSITS,  1965  TO  1986,  COL- 
ORADO RIVER,  GRAND  CANYON  NATIONAL 
PARK,  ARIZONA  -  EXECUTIVE  SUMMARY, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
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Available  from  Books  and  Open  File  Report  Sec- 
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Descriptors:  'Suspended  sediments,  *Sand,  *Allu- 
vial  deposits,,  'Colorado  River,  'Erosion,  'Arizo- 
na, 'Grand  Canyon  National  Park,  Sediment  trans- 
port, Streamflow. 

High  discharges  that  occurred  in  1983-85  resulted 
in  redistribution  of  sand  stored  in  zones  of  recircu- 
lating current  in  the  Colorado  River  in  Grand 
Canyon  National  Park.  Redistribution  resulted  in 
net  loss  in  the  number  of  reattachment  deposits  in 
narrow  reaches  and  aggradation  of  some  separa- 
tion deposits.  Separation  deposits  were  more  stable 
than  other  types  of  deposits.  Alluvial  sand  deposits 
that  are  large  enough  and  of  sufficient  areal  extent 
for  use  as  campsites  were  more  stable  than  smaller 
lower-elevation  deposits.  Fluctuating  flows  be- 
tween October  1985  and  January  1986  caused  ero- 
sion throughout  the  Grand  Canyon  and  caused 
erosion  of  some  deposits  created  by  the  high  flows 
of  1983-85.  (Author's  abstract) 
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SUSPENDED  SEDIMENT  IN  MINNESOTA 
STREAMS, 
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Descriptors:  'Suspended  load,  'Suspended  sedi- 
ment, 'Minnesota,  'Streams,  Sediment  concentra- 
tion, Baptism  River,  Root  River,  Mathematical 
equations,  Sediment  transport,  Pelican  River, 
Whitewater  River,  Deer  Creek,  Sediment  load, 
Seasonal  distribution,  Sampling. 

Suspended  sediment  samples  have  been  collected 
by  the  U.S.  Geological  Survey  from  115  sites  on 
Minnesota  streams  since  October  1960.  Data  from 
42  sites  were  sufficient  for  characterizing  sediment 
concentrations  and  yields.  Average  concentrations 
ranged  from  4.4  mg/L  on  the  Baptism  River  in 
northeastern  Minnesota  to  190  mg/L  on  the  Root 
River  in  the  southeast.  Log-linear  equations  that 
describe  the  sediment  transport  curve  were  devel- 
oped for  33  daily  sediment  stations  and  used  to 
estimate  long-term  sediment  yields.  Average 
annual  yields  ranged  from  <  1.0  ton/sq  mi  on  the 
Pelican  River,  to  >  200  tons/sq  mi  on  the  Root 
and  Whitewater  Rivers  and  Deer  Creek.  Estimates 
indicated  that  under  extreme  circumstances  the 
average  annual  sediment  load  for  2  years  could  be 
transported  in  slightly  more  than  one  day.  Analysis 
showed  that  more  than  90%  of  the  annual  sedi- 
ment Joad  was  carried  during  3  to  9  months  of  the 
year.  On  the  average,  almost  25%  of  the  annual 
sediment  load  was  transported  during  April.  Gen- 
erally, it  was  found  that  <  4%  of  the  average 
annual  load  was  transported  during  December, 
January,  and  February,  which  indicates  that  sam- 
pling frequency  could  be  reduced  during  winter. 
(Author's  abstract) 
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Data  were  collected  at  two  small,  semiarid  basins 
in  Wyoming  to  determine  the  relation  between 
rainfall,  runoff,  and  sediment  production.  The 
basins  were  Dugout  Creek  tributary  and  Saint 
Marys  Ditch  tributary.  Sufficient  rainfall  and 
runoff  data  were  collected  at  Dugout  Creek  tribu- 
tary to  determine  the  source  of  sediment  and  the 
dominant  sediment  production  processes.  Because 
runoff  from  only  one  storm  occurred  in  Saint 
Marys  Ditch  tributary,  emphasis  of  the  study  was 
placed  on  the  analysis  of  data  collected  at  Dugout 
Creek  tributary.  At  Dugout  Creek  tributary,  de- 
tailed measurements  were  made  to  establish  the 
source  of  sediment.  To  determine  the  quantity  of 
material  removed  from  headcuts  during  the  study, 
two  headcuts  were  surveyed.  Aerial  photographs 
were  used  to  define  movement  of  all  headcuts.  The 
total  quantity  of  sediment  removed  from  all  head- 
cuts  between  September  26,  1982,  and  September 
26,  1983,  was  estimated  to  be  1,220  tons,  or  15%- 
25%  of  the  estimated  total  sediment  load  passing 
the  streamflow-gaging  station.  A  soil  plot  was  used 
to  sample  upland  erosion.  A  rainfall  and  runoff 
modeling  system  was  used  to  evaluate  the  interac- 
tion between  the  physical  processes  which  control 
sediment  production.  The  greatest  change  in  com- 
puted sediment  load  was  caused  by  changing  the 
parameter  values  for  equations  used  to  compute 
the  detachment  of  sediment  particles  by  rainfall 
and  overland  flow  resulted  in  very  small  changes 
in  computed  sediment  load.  The  upland  areas  were 
the  primary  source  of  sediment.  A  relationship  was 
developed  between  the  peak  of  storm  runoff  and 
the  total  sediment  load  for  that  storm  runoff.  The 
sediment  concentration  used  to  compute  the  total 
sediment  load  for  the  storm  runoff  was  determined 
from  sediment  samples  collected  by  two  automatic 
pumping  samplers.  The  coefficient  of  variation  of 
the  relationship  is  34%  with  a  0.99  correlation 
coefficient.  (Author's  abstract) 
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Multiple  regression  equations  were  developed  for 
estimating  the  annual  suspended  sediment  load,  for 
a  given  year,  from  small  to  medium-sized  basins  in 
the  northern  and  central  parts  of  the  Appalachian 
coal  region.  The  regression  analysis  was  performed 
with  data  for  land  use,  basin  characteristics, 
streamflow,  rainfall,  and  suspended  sediment  load 
for  15  sites  in  the  region.  Two  variables,  the  maxi- 
mum mean  daily  discharge  occurring  within  the 
year  and  the  annual  peak  discharge,  explained 
much  of  the  variation  in  the  annual  suspended 
sediment  load.  Separate  equations  were  developed 
employing  each  of  these  discharge  variables. 
Standard  errors  for  both  equations  are  relatively 
large,  which  suggests  that  future  predictions  will 
probably  have  a  low  level  of  precision.  This  level 
of  precision,  however,  may  be  acceptable  for  cer- 
tain purposes.  It  is  therefore  left  to  the  user  to 
assess  whether  the  level  of  precision  provided  by 
these  equations  is  acceptable  for  the  intended  appli- 
cation. (Author's  abstract) 
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The  May  18,  1980,  eruption  of  Mount  St.  Helens, 
Washington,  generated  a  debris  avalanche,  lateral 
blast,  lahars,  and  tephra  deposits  that  altered  main- 
stem  and  tributary  channels  within  the  Toutle 
River  drainage  basin.  Channel  cross  sections  were 
monumented  and  surveyed  on  North  Fork  Toutle 
River  and  its  tributaries,  on  South  Fork  Toutle 
River,  on  Green  River,  and  on  Toutle  River  in 
1980  and  1981.  These  streams  drain  the  north  and 
west  flanks  of  the  volcano.  The  network  of  chan- 
nel cross  sections  was  surveyed  more  frequently 
following  periods  of  higher  flow.  The  repetitive 
cross-section  surveys  provide  measurements  of 
bank  erosion  or  accretion  and  of  channel  erosion 
or  aggradation.  These  data  can  be  used  to  deter- 
mine erosion  rates,  and  to  identify  sources  and 
storage  sites  of  sediment  in  sediment  budget  com- 
putations. This  report  presents  channel  cross-sec- 
tion profiles  constructed  from  the  survey  data  col- 
lected during  water  years  1980  through  1982  in  200 
figures.  (Author's  abstract) 
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A  sedimentation  study  of  Loch  Lomond  Reservoir 
in  Santa  Cruz  County,  California,  was  begun  in 
1982  to  determine  reservoir  storage  capacity  and 
to  establish  permanent  ranges  for  future  studies. 
Results  of  a  reservoir  survey  indicated  a  total 
storage  capacity  of  8,824  acre-ft  in  1982.  Compari- 
son of  thalweg  profiles  from  this  survey  and  a 
survey  done  prior  to  dam  construction  in  1960 
shows  that  deposition  has  occurred  in  the  lower 
reach  of  the  reservoir  due  to  landsliding  and  in  the 
upper  reach  due  to  sediment  inflow  from  Newell 
Creek.  (Author's  abstract) 
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Sedimentation  in,  and  flooding  of,  the  West  Branch 
Shade  River  and  its  tributaries  have  been  major 
concerns  of  residents  and  State  and  local  officials. 
The  area  was  extensively  surface  mined  for  coal 
between  the  mid-1940's  and  the  early  1960's.  Rec- 
lamation efforts  immediately  after  mining  were 
unsuccessful.  The  results  have  been  elevated  sedi- 
ment loads  and  the  subsequent  loss  of  channel 
conveyance.  Two  sediment  and  stream  gaging  sta- 
tions were  established  on  West  Branch  Shade 
River  in  the  area  of  past  mining  to  provide  data  to 
evaluate  the  effectiveness  of  current  reclamation 
activities  on  reducing  sediment  loads.  A  third  sta- 
tion was  established  on  the  East  Branch  Shade 
River  in  an  unmined  area  as  a  control.  From 
October  1983  through  September  1984,  the  annual 
suspended  sediment  yield/acre-ft  of  runoff  was 
approximately  two  times  as  high  for  West  Branch 
Shade  River  (0.51  ton/acre-ft  of  runoff)  as  for  East 
Branch  Shade  River  (0.28  ton/acre-ft).  In  addition, 
water  quality  of  West  Branch  indicates  that  acidity 
is  higher,  pH  is  lower,  and  concentrations  of  dis- 
solved sulfate  and  metals  are  higher  than  for  East 
Branch.  The  concentration  of  coal  in  bed  material 
increased  in  the  downstream  direction  along  West 
Branch  Shade  River.  The  concentration  down- 
stream in  the  West  Branch  was  more  than  20  times 
greater  than  in  the  East  Branch.  (Author's  ab- 
stract) 
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Sixty-two  cores  ranging  in  length  from  33  to  1002 
cm  were  collected  from  the  tidal  Potomac  system 
and  from  selected  tributaries  downstream  from  the 
local  head-of-tides  between  June  1978  and  July 
1981.  Segments  from  selected  depths  below  the 
sediment  surface  have  been  analyzed  for  a  variety 
of  constituents,  including  lead-210,  trace  metals, 
nutrients,  and  particle  size.  The  core  sites  were 
positioned  throughout  the  hydrologic  divisions  and 
geomorphic  units  of  the  tidal  Potomac  system  and 
in  water  depths  ranging  from  1  to  30  cm.  Cores 
collected  by  divers  were  mostly  for  historical  dep- 
osition-rate computations.  Vibra  cores,  as  much  as 
12  m  long,  were  collected  primarily  to  provide 
data  on  long-term  (pre-historical)  sedimentation 
rates  and  conditions.  Benthos  cores  were  used  to 
provide  samples  rapidly  in  locations  where  divers 
were  not  available.  Alpha  counting  methods  were 
used  to  determine  the  polonium-210  radioactivity 
and  secular  equilibrium  was  assumed  between  lead- 
210  and  polonium-210.  The  alpha  decay  of  poloni- 
um-210 provides  a  measure  of  the  lead-210  radioac- 
tivity of  the  lead-210  produced  by  in-situ  decay  of 
radium-226  in  the  sediment  column  (background 
lead-210)  and  the  lead-210  from  external  sources 
(unsupported  lead-210).  Only  the  unsupported 
lead-210  was  used  in  computations  of  the  deposi- 
tion rate.  The  count  error  is  based  on  the  counting 
statistics  alone  and  varies  from  3  to  5%  of  the  total 
number  of  counts.  The  background  level  of  lead- 
210  in  tidal  Potomac  system  sediment  cores  usually 
is  based  on  in-situ  measurements  of  total  lead-210 
at  depths  below  which  no  unsupported  lead-210  is 
believed  to  be  present,  and  the  lead-210  concentra- 
tions are  relatively  constant.  (Lantz-PTT) 
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The  upper  reaches  of  the  Susitna  River  have  been 
considered  for  development  of  a  large  power  gen- 
eration system  for  south-central  Alaska.  This 
report  presents  a  summary  and  discussion  of  sedi- 
ment and  hydraulic  data  obtained  from  October 

1983  to  September  1984  at  ten  sites  on  the  Susitna, 
Chulitna,  Talkeetna,  and  Yentna  Rivers.  Sediment 
data  include  measurements  of  suspended  sediment 
and  bedload  discharge  and  analyses  of  particle  size 
distribution  of  suspended  sediment,  bed-load,  and 
bed  material;  hydraulic  data  include  measurements 
of  width,  average  depth  and  velocity,  and  water 
surface  slope.  Relations  between  water  and  sedi- 
ment discharge  are  developed  for  selected  sites. 
Sediment  loads  for  the  1984  water  year  were  esti- 
mated for  the  Yentna,  Chulitna,  and  Talkeetna 
Rivers  and  for  four  sites  on  the  Susitna  River. 
About  25  million  tons  of  sediment  was  transported 
by  the  Susitna  River  at  Susitna  Station  during  the 

1984  water  year.  The  Yentna  and  Chulitna  Rivers 
contributed  more  than  20  million  tons  of  sediment 
to  the  susitna  River.  About  90%  of  suspended 
material  (silt,  clay,  and  sand)  transported  past  up- 
stream sites  reached  Susitna  Station  during  the 
same  period.  (Author's  abstract) 
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A  one-dimensional,  unsteady-state,  open-channel 
model  was  used  to  analytically  reproduce  three 
lahar  events.  Factors  contributing  to  the  success  of 
the  modeling  were:  (1)  the  lahars  were  confined  to 
a  channel,  (2)  channel  roughness  was  defined  by 
field  information,  and  (3)  the  volume  of  the  flow 
remained  relatively  unchanged  for  the  duration  of 
the  peak.  Manning's  'n'  values  used  in  computing 
conveyance  in  the  model  were  subject  to  the 
changing  rheology  of  the  debris  flow  and  were 
calculated  from  field  cross-section  information  (ve- 
locities used  in  these  calculations  were  derived 
from  super-elevation  or  run-up  formulas).  For  the 
events  modeled  in  this  exercise,  Manning's  'n'  cal- 
culations ranged  from  0.020  to  0.099.  In  all  lahar 
simulations,  the  rheology  of  the  flow  changed  in  a 
downstream  direction  during  the  course  of  the 
event.  Chen's  'U',  the  mudflow  consistency  index, 
changed  approximately  an  order  of  magnitude  for 
each  event.  The  V  values  ranged  from  5-2,260  kg/ 
m  for  three  events  modeled.  The  empirical  ap- 
proach adopted  in  this  paper  is  useful  as  a  tool  to 
help  predict  debris-flow  behavior,  but  does  not 
lead  to  understanding  the  physical  processes  of 
debris  flows.  (Author's  abstract) 
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Debris  flows  are  a  major  process  of  sediment  trans- 
port to  the  Colorado  River  from  ungaged  tributar- 
ies in  Grand  Canyon  National  Park,  Arizona. 
Debris  flows  are  slurries  of  clay  to  boulder-sized 
particles  of  large  magnitude  and  short  duration 
that  occur  infrequently.  They  are  the  source  for 
potential  large  volumes  of  sand  for  beaches  on  the 
Colorado  River.  Debris  flows  create  and  maintain 
hydraulic  controls  (rapids)  on  the  Colorado  River 
at  tributary  mouths.  (See  also  W89-09240)  (Au- 
thor's abstract) 
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A  reconnaissance  of  36  tributaries  of  the  Colorado 
River  indicates  that  debris  flows  are  a  major  proc- 
ess by  which  sediment  is  transported  to  the  Colora- 
do River  in  Grand  Canyon  National  Park.  Debris 
flows  are  slurries  of  sediment  and  water  that  have 
a  water  content  <  40%  by  volume.  Debris  flows 
occur  frequently  in  arid  and  semiarid  regions. 
Slope  failures  commonly  trigger  debris  flows, 
which  can  originate  from  any  rock  formation  in 
the  Grand  Canyon.  The  largest  and  most  frequent 
flows  originate  from  the  Permian  Hermit  Shale, 
the  underlying  Esplanade  Sandstone  of  the  Supai 
Group,  and  other  formations  of  the  Permian  and 
Pennsylvanian  Supai  Group.  Debris  flows  have 
reached  the  Colorado  River  on  an  average  of  once 
every  20  to  30  yr  in  the  Lava-Chuar  Creek  drain- 
age since  about  1916.  Two  debris  flows  have 
reached  the  Colorado  River  in  the  last  25  yr  in 
Monument  Creek.  The  Crystal  Creek  drainage  has 
had  an  average  of  one  debris  flow  reaching  the 
Colorado  River  every  50  yr,  although  the  debris 
flow  of  1966  has  been  the  only  flow  that  reached 
the  Colorado  River  since  1900.  Debris  flows  may 
actually  reach  the  Colorado  River  more  frequently 
in  these  drainages  because  evidence  for  all  debris 
flows  may  not  have  been  preserved  in  the  channel- 
margin  stratigraphy.  Discharges  were  estimated 
for  the  peak  flow  of  three  debris  flows  that 
reached  the  Colorado  River.  The  debris  flow  of 
1966  in  the  Lava-Chuar  Creek  drainage  had  an 
estimated  discharge  of  4,000  cu  ft/sec.  The  debris 
flow  of  1984  in  the  Monument  Creek  drainage  had 
a  discharge  estimated  between  3,600  and  4,200  cu 
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ft/sec.  The  debris  flow  of  1966  in  the  Crystal 
Creek  drainage  had  a  discharge  estimated  between 
9,200  and  14,000  cu  ft/sec.  Debris  flows  in  the 
Grand  Canyon  generally  are  composed  of  10  to 
40%  sand  by  weight  and  may  represent  a  signifi- 
cant source  of  beach-building  sand  along  the  Colo- 
rado River.  The  particle  size  distributions  are  very 
poorly  sorted  and  the  largest  transported  boulders 
were  in  the  Crystal  Creek  drainage.  Reworking  of 
debris  fans  by  the  Colorado  River  creates  debris 
bars  that  constrain  the  size  of  eddy  systems  and 
forms  secondary  rapids  and  riffles  below  tributary 
mouths.  (See  also  W89-09239)  (Lantz-PTT) 
W89-09240 


FORMATION   AND  FAILURE  OF  NATURAL 
DAMS, 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 

For   primary   bibliographic   entry   see   Field   8D. 
W89-09257 


SUSPENDED-SEDIMENT  CHARACTERISTICS 
OF  INDIANA  STREAMS,  1952-84, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

C.  G.  Crawford,  and  L.  J.  Mansue. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-527,  1988.  79p,  21  fig,  15  tab, 
45  ref. 

Descriptors:  "Indiana,  'Suspended  load,  'Suspend- 
ed sediments,  'Indiana,  'Streams,  Stream  dis- 
charge, Sediment  transport,  Particle  size,  Storm 
runoff,  Low  flow,  Mathematical  studies,  Sediment 
yield. 

Suspended  sediment  concentration  and  discharge 
data  were  collected  at  seven  daily  record  stations 
and  70  partial  record  stations  in  Indiana  during 
1952-84.  Median  suspended  sediment  concentra- 
tions ranged  from  24  to  61  mg/L  at  daily  record 
stations;  concentrations  ranged  from  6  to  539  mg/ 
L  at  partial  record  stations.  Most  suspended  sedi- 
ment transported  in  Indiana  streams  is  silt  and  clay 
size  (particles  between  0.062  and  0.004  and  < 
0.004  mm  in  diameter).  Large  suspended  sediment 
concentrations  were  associated  with  storm  runoff 
but  not  always  with  peak  streamflow.  Some  peak 
concentrations  of  suspended  sediment  preceded 
peak  streamflow  by  as  much  as  18  to  30  hr  during 
storms.  Suspended  sediment  concentrations  fre- 
quently were  largest  during  a  storm  that  occurred 
after  a  period  of  low  streamflow,  when  large 
amounts  of  sediment  were  eroded  and  transported 
into  the  stream  and  little  base  flow  was  available 
for  dilution.  For  most  of  the  streams  studied,  reli- 
able predictive  equations  could  not  be  developed 
to  quantify  the  relation  between  suspended  sedi- 
ment concentration  and  streamflow  because  of  the 
extreme  variability  in  the  data.  Annual  suspended 
sediment  yields  at  four  daily  record  stations  ranged 
from  186  to  1,914  tons/sq  mi.  Annual  suspended 
sediment  yields  for  70  partial  record  stations,  esti- 
mated by  use  of  the  suspended  sediment  transport, 
flow-duration-curve  method,  ranged  from  1 1  to 
2,310  tons/sq  mi.  However,  because  of  the  poor 
correlation  between  suspended  sediment  discharge 
and  streamflow,  these  estimates  are  poor.  Periods 
of  record  at  four  daily  record  and  32  partial  record 
stations  were  sufficient  to  test  for  trends.  The  trend 
in  suspended  sediment  concentration,  adjusted  for 
streamflow,  was  significant  for  only  nine  of  the  36 
stations.  At  six  of  the  nine  stations,  flow  adjusted 
suspended  sediment  concentrations  decreased  with 
time.  (Author's  abstract) 
W89-09268 


Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water  Resources  Investigations  Report  84-4092, 
1988.  109p,  12  fig,  3  tab,  25  ref. 

Descriptors:  'Water  quality,  'Coal  mine  effects, 
•Statistical  analysis,  'Green  River  Coal  Region, 
•Wyoming,  Regression  analysis,  Dissolved  solids, 
Calcium,  Magnesium,  Sodium,  Bicarbonate,  Chlor- 
ides, Sulfates,  Powder  River  Coal  Basin,  Hanna 
Coal  field. 

A  summary  of  the  chemical  quality  of  surface 
water  in  the  three  principal  coal-producing  areas 
of  Wyoming  was  intensified  by  the  U.S.  Geologic 
Survey  during  1975-81,  in  response  to  interest 
spurred  by  a  dramatic  increase  in  surface  mining  of 
the  areas.  This  statistical  summary  consists  of  de- 
scriptive statistics  and  regression  analyses  of  data 
from  72  stations  on  streams  in  the  Powder  River 
coal  basin,  the  Hanna  coal  field,  and  the  Green 
River  coal  region  of  Wyoming.  The  mean  dis- 
solved-solids  concentrations  in  streams  ranged 
from  15  to  4,800  mg/L.  Samples  collected  near 
mountainous  areas  or  in  the  upstream  reaches  of 
perennial  streams  in  the  plains  had  the  smallest 
concentrations  of  dissolved  solids,  and  the  pre- 
dominant ions  were  calcium  and  bicarbonate.  Sam- 
ples from  ephemeral,  intermittent,  and  the  down- 
stream reaches  of  perennial  streams  in  the  plains 
contained  relatively  large  dissolved-solids  concen- 
trations, and  the  predominant  ions  usually  were 
sodium  and  sulfate.  Regression  models  showed  that 
the  concentrations  of  dissolved  solids,  calcium, 
magnesium,  sodium,  alkalinity,  sulfate,  and  chlo- 
ride correlated  well  with  specific-conductance 
values  in  many  of  the  streams.  (USGS) 
W89-08311 


GEOHYDROLOGY  OF  THE  FLATHEAD 
INDIAN  RESERVATION,  NORTHWESTERN 
MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08315 


EVALUATION  OF  AVAILABLE  DATA  ON 
THE  GEOHYDROLOGY,  SOIL  CHEMISTRY, 
AND  GROUNDWATER  CHEMISTRY  OF  GAS 
WORKS  PARK  AND  SURROUNDING 
REGION,  SEATTLE,  WASHINGTON, 
Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08356 
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STATISTICAL  SUMMARY  OF  THE  CHEMI- 
CAL QUALITY  OF  SURFACE  WATER  IN  THE 
POWDER  RIVER  COAL  BASIN,  THE  HANNA 
COAL  FIELD,  AND  THE  GREEN  RIVER  COAL 

HI  (, ION,  WYOMING, 

Geological   Survey,   Cheyenne,   WY.    Water   Rc- 

lOurces  Div. 

D   A.  Peterson. 


ESTIMATION  OF  NATURAL  DISSOLVED- 
SOLIDS  DISCHARGE  IN  THE  UPPER  COLO- 
RADO RIVER  BASIN,  WESTERN  UNITED 
STATES, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

D.  K.  Mueller,  and  L.  L.  Osen. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations    Report    87-4069, 
1988.  62p,  9  fig,  26  tab,  29  ref. 

Descriptors:  'Dissolved  solids,  'Salinity,  •Statisti- 
cal methods,  'Natural  waters,  'Water  quality,  Re- 
gression analysis,  Statistical  models,  Colorado 
River  basin,  Western  U.S. 

A  statistical  method  was  developed  to  estimate 
monthly  natural  dissolved-solids  discharge  at  se- 
lected sites  in  the  Upper  Colorado  River  Basin. 
Natural  dissolved-solids  discharge  was  defined  as 
the  rate  of  inorganic-solute  flow  past  a  specific  site 
that  would  have  occurred  if  there  had  been  no 
water-resources  development  in  the  basin  upstream 
from  the  site.  The  method  used  weighted  least- 
squares  regression  to  fit  a  model  of  dissolved-solids 
discharge  as  a  function  of  streamflow  and  several 
variables  representing  development.  After  the 
model  had  been  calibrated  for  an  individual  site, 
the  development  variables  were  assigned  a  value  of 
zero  to  yield  the  relation  between  dissolved-solids 
discharge  and  streamflow  for  conditions  of  no 
upstream    development.    Natural    dissolved-solids 


discharge  was  calculated  using  this  relation  and 
estimates  of  natural  streamflow  provided  by  the 
U.S.  Bureau  of  Reclamation.  Limitations  of  the 
method  included  lack  of  data  to  verify  estimates  of 
the  natural  dissolved-solids  discharge  and  to  repre- 
sent all  the  effects  of  development  adequately. 
However,  model  statistics  indicated  a  good  fit  to 
historical  data  Also,  the  estimates  of  natural  dis- 
solved-solids-discharge  had  the  expected  monthly 
distribution  and  were  consistent  between  upstream 
and  downstream  sites.  (USGS) 
W89-08399 


DISTRIBUTION  OF  GASES  IN  THE  UNSATU- 
RATED ZONE  AT  A  LOW-LEVEL  RADIOAC- 
TIVE-WASTE DISPOSAL  SITE  NEAR  SHEF- 
FIELD, ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-08418 


COMPUTER  PROGRAM  INCORPORATING 
PITZER'S  EQUATIONS  FOR  CALCULATION 
OF  GEOCHEMICAL  REACTIONS  IN  BRINES, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

L.  N.  Plummer,  D.  L.  Parkhurst,  G.  W.  Fleming, 
and  S.  A.  Dunkle. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4153, 
1988.  31  Op,  1  fig,  17  tab,  43  ref. 

Descriptors:  'Thermodynamics,  'Computer 
models,  'Model  studies,  *Water  chemistry, 
'Brines,  'Solubility,  Activity  coefficient,  Electro- 
lytes, Mineral-water  equilibria,  Virial  expansion, 
Equilibrium. 

The  program  named  PHRQPITZ  is  a  computer 
code  capable  of  making  geochemical  calculations 
in  brines  and  other  electrolyte  solutions  to  high 
concentrations  using  the  Pitzer  virial-coefficient 
approach  for  activity-coefficient  corrections.  Reac- 
tion-modeling capabilities  include  calculation  of  (1) 
aqueous  speciation  and  mineral-saturation  index, 
(2)  mineral  solubility,  (3)  mixing  and  titration  of 
aqueous  solutions,  (4)  irreversible  reactions  and 
mineral  water  mass  transfer,  and  (5)  reaction  path. 
The  computed  results  for  each  aqueous  solution 
include  the  osmotic  coefficient,  water  activity, 
mineral  saturation  indices,  mean  activity  coeffi- 
cients, total  activity  coefficients,  and  scale-depend- 
ent values  of  pH,  individual-ion  activities  and  indi- 
vidual-ion activity  coeffients,  and  scale-dependent 
values  of  pH,  individual-ion  activities  and  individ- 
ual-ion activity  coefficients.  A  data  base  of  Pitzer 
interaction  parameters  is  provided  at  25  C  for  the 
system:  Na-K-Mg-Ca-H-Cl-SO4-OH-HCO3-C03- 
C02-H20,  and  extended  to  include  largely  untest- 
ed literature  data  for  Fe(II),  Mn(II),  Sr,  Ba,  Li,  and 
Br  with  provision  for  calculations  at  temperatures 
other  than  25C.  An  extensive  literature  review  of 
published  Pitzer  interaction  parameters  for  many 
inorganic  salts  is  given.  Also  described  is  an  inter- 
active input  code  for  PHRQPITZ  called  PIT- 
ZINPT.  (USGS) 
W89-08459 


OVERVIEW  OF  THE  PHYSICAL-CHEMICAL 
PROCESSES  IN  THE  FORMATION  OF  ACID 
PRECIPITATION, 

MITRE    Corp.,    McLean,    VA.    Jason    Program 

Office. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08514 


STORM  EVENT  SAMPLING  OF  TWO  LOW 
ALKALINITY  SOUTHWESTERN  ARKANSAS 
STREAMS, 

Ouachita  Baptist  Univ.,  Arkadelphia,  AR.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08517 
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EFFECT  OF  CORRELATED  INPUTS  ON  DO 
UNCERTAINTY, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08549 


SHAPE  AND  VARIABILITY  OF  THE  ABSORP- 
TION SPECTRUM  OF  AQUATIC  HUMUS, 

Teehnische  Hogeschool  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-08586 


GROUND-WATER     FLOW     AND     QUALITY 
NEAR  CANON  CITY,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08618 


CHEMICAL  QUALITY  OF  GROUND  WATER 
IN  SACRAMENTO  AND  WESTERN  PLACER 
COUNTIES,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08743 


HYDRAULIC  PROPERTIES  OF  ROCK  UNITS 
AND  CHEMICAL  QUALITY  OF  WATER  FOR 
INEL-l-A  10,365-FOOT  DEEP  TEST  HOLE 
DRILLED  AT  THE  IDAHO  NATIONAL  ENGI- 
NEERING LABORATORY,  IDAHO, 
Geological  Survey,  Idaho  Falls,  ID.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08775 


NUMERICAL  SIMULATION  OF  ADVECTIVE- 
DISPERSIVE  MULTISOLUTE  TRANSPORT 
WITH  SORPTION,  ION  EXCHANGE  AND 
EQUILIBRIUM  CHEMISTRY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B 

W89-08776 


HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  CRYSTALLINE-ROCK 
AQUIFERS  OF  ARCHEAN  AND  PROTEROZO- 
IC  AGE,  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-08783 


STATISTICAL  SUMMARY  AND  EVALUATION 
OF  THE  QUALITY  OF  SURFACE  WATER  IN 
THE  COLORADO  RIVER  BASIN,  1973-82 
WATER  YEARS, 

jeological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field    5G 

W89-088O6 


>ELECTED  METHODS  FOR  DISSOLVED 
[RON  (II,  III)  AND  DISSOLVED  SULFIDE  (II) 
[^TERMINATIONS  IN  GEOTHERMAL 
WATERS, 

jeological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

3.  V.  Vivit,  and  E.  A.  Jenne. 
Available  from  Books  and  Open  File  Report  Sec- 
ion,  USGS,  Box  25425,  Denver,  CO  80225.  Water 
lesources    Investigations    Report    85-4189     1985 
6p,  6  tab,  10  ref. 

jescriptors:  *Geothermal  studies,  *Water  analysis 
'Pollutant  identification,  *Iron,  *Sulfides,  *Chemi- 
al  analysis,  *Thermal  springs,  Geothermal  re- 
ources,  Mexico,  Cerro  Prieto,  Spectrophoto- 
netry,  Spectrometry. 

Jissolved  sulfide  (-II)  and  dissolved  iron  (II,  III) 
vere  determined  in  geothermal  well  water  samples 


collected  at  Cerro  Prieto,  Mexico.  Most  samples 
consisted  of  liquid  and  gas  (two  phases)  at  the 
instant  of  collection;  and  a  subset  of  samples,  re- 
ferred to  as  'flashed'  samples,  consisted  of  pressur- 
ized steam  samples  which  were  allowed  to  con- 
dense. Sulfide  was  determined  by  sulfide  specific 
ion  electrode;  Fe(II)  and  Fe(III)  plus  Fe(II)  were 
determined  spectrophotometrically.  The  precision 
and  accuracy  of  the  methods  were  evaluated  for 
these  high-silica  waters  with  replicate  analyses, 
spike  recoveries,  and  an  alternate  method.  Direct 
current  (d.c.)  argon  plasma  emission  spectrometry 
was  the  alternate  method  used  for  Fe(III)-plus- 
Fe(II)  analyses.  Mean  dissolved  iron  concentra- 
tions ranged  from  20.2  to  834  micrograms/L  (ug/ 
L)  as  Fe(II)  and  26.8  to  904  ug/L  as  Fe(III)  plus 
Fe(II).  Mean  sulfide  concentrations  ranged  from 
about  0.01  to  5.3  mg/L  (S-II)  Generally,  higher  S(- 
II)  values  and  larger  Fe(II)/Fe(III)  ratios  were 
found  in  the  two-phase  samples.  These  findings 
suggest  that  the  'flashed'  samples  are  at  a  less 
reduced  state  than  the  two-phase  samples.  (Au- 
thor's abstract) 
W89-08811 


AREAL  AND  TEMPORAL  VARIATIONS  IN 
THE  QUALITY  OF  SURFACE  WATER  IN  HY- 
DROLOGIC  ACCOUNTING  UNIT  120301, 
UPPER  TRINITY  RIVER  BASIN,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09023 


WATER  QUALITY  IN  THE  ST.  CROIX  NA- 
TIONAL SCENIC  RIVERWAY,  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
D.  J.  Graczyk. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4319,  1986 
48p,  10  fig,  12  tab,  26  ref,  2  append. 

Descriptors:  *Water  quality,  *St  Croix  River,  *Hy- 
drologic  data  collections,  "Wisconsin,  Pesticides, 
Suspended  sediments,  Phosphorus,  Trace  metals, 
Iron,  Manganese,  Nitrogen,  Dissolved  solids. 

A  water  quality  study  of  the  St.  Croix  National 
Scenic  Riverway,  was  conducted  during  the 
period  1975-83.  The  water  was  shown  to  be  good 
for  most  uses  and  is  a  calcium  bicarbonate  type. 
Concentrations  of  most  constituents  analyzed,  and 
constituent  loads  and  yields  were  lower  in  the 
Scenic  Riverway  than  in  other  Wisconsin  streams. 
Water  quality  samples  were  collected  at  10  stations 
throughout  the  study  area  and  were  compared  to 
analyses  of  samples  from  selected  National  Stream 
Quality  Accounting  Network  stations  (NASQAN) 
and  the  Hydrologic  Bench-Mark  Network 
(HBMN)  station  in  Wisconsin.  The  average  sus- 
pended sediment  (SS)  concentration  for  9  of  the  10 
stations  in  this  study  was  7.7  mg/L.  This  compared 
with  an  average  SS  concentration  of  1 1  mg/L  for 
two  other  stations  in  the  scenic  riverway  and  an 
average  SS  concentration  of  110  mg/L  for  Wis- 
consin. The  concentrations  of  major  cations  and 
anions  at  two  of  the  stations  were  similar  to  con- 
centrations at  the  HBMN  station  Popple  River 
near  Fence.  Mean  total  phosphorus  concentrations 
ranged  from  0.02  to  0.08  mg/L  at  the  study  sta- 
tions and  from  0.03  to  0.16  mg/L  at  selected 
NASQAN  stations.  Concentrations  of  trace  metals 
were  below  safe  drinking  water  standards  at  all  the 
study  sites,  except  for  iron  and  manganese  which 
exceeded  drinking  water  standards  at  some  of  the 
study  sites.  Pesticides  were  sampled  at  the  St. 
Croix  River  at  St.  Croix  Falls  and  above  and 
below  cranberry  bogs  that  drain  into  the  Nameka- 
gon  River.  No  pesticides  were  detected  in  the 
water/suspended  sediment  mixture  or  bottom  ma- 
terial. Average  annual  loads  of  SS,  total  phospho- 
rus, total  nitrogen,  and  dissolved  solids  were  calcu- 
lated by  a  flow  duration  curve  method.  Annual  SS 
loads  ranged  from  580  to  25,000  tons/yr  at  the 
study  stations.  Annual  SS  loads  at  the  HBMN 
station  and  NASQAN  stations  ranged  from  720 
tons  at  the  Popple  River  near  Fence  to  443,000 
tons  at  the  Chippewa  River  near  Durand.  Average 
annual  total  phosphorus  loads  ranged  from  6,800  to 
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900,000  pounds  at  the  study  stations  compared 
with  145,000  to  1,600,000  pounds  at  selected  Wis- 
consin NASQAN  stations.  Suspended  sediment 
yields  ranged  from  1.9  to  13.3  tons/sq  mi.  The 
average  SS  yield  for  Wisconsin  is  80  tons/sq  mi. 
Total  phosphorus  and  other  constituents  exhibited 
the  same  trend.  (Lantz-PTT) 
W 89-09024 


PHYSICAL  CHARACTERISTICS  AND  CHEMI- 
CAL QUALITY  OF  SELECTED  SPRINGS  IN 
PARTS  OF  JUAB,  MILLARD,  TOOELE,  AND 
UTAH  COUNTIES,  UTAH, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09028 


SELECTED  HYDROLOGIC  DATA,  KOLOB- 
ALTONKAIPAROWITS  COAL-FIELDS  AREA, 
SOUTH-CENTRAL  UTAH, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09070 


WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  NEW 
MEXICO -FISCAL  YEAR  1981, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E 
W89-09080 


CHEMICAL  COMPOSITION  OF  GROUND 
WATER  AND  THE  LOCATIONS  OF  PERMEA- 
BLE ZONES  IN  THE  YUCCA  MOUNTAIN 
AREA,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09082 


HYDROGEOLOGY  AND  WATER  QUALITY 
OF  SIGNIFICANT  SAND  AND  GRAVEL 
AQUIFERS  IN  PARTS  OF  ANDROSCOGGIN, 
CUMBERLAND,  FRANKLIN,  KENNEBEC, 
LINCOLN,  OXFORD,  SAGADAHOC,  AND 
SOMERSET  COUNTIES,  MAINE:  SAND  AND 
GRAVEL  AQUIFER  MAPS  10,  11,  16,  17  AND 
32, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09085 


HYDROLOGIC  AND  GEOCHEMICAL  DATA 
FOR  THE  BIG  BROWN  LIGNITE  MINE  AREA, 
FREESTONE  COUNTY,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09091 


SOLUTE  GEOCHEMISTRY  OF  THE  SNAKE 
RIVER  PLAIN  REGIONAL  AQUIFER 
SYSTEM,  IDAHO  AND  EASTERN  OREGON, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09126 


QUALITY  OF  WATER  FROM  FRESHWATER 
AQUIFERS  AND  PRINCIPAL  WELL  FIELDS 
IN  THE  MEMPHIS  AREA,  TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09178 


WATEQ4F -A   PERSONAL  COMPUTER   FOR- 
TRAN TRANSLATION  OF  THE  GEOCHEMI- 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

CAL  MODEL  WATEQ2  WITH  REVISED  DATA 
BASE, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09232 


WATER-QUALITY  ASSESSMENT  OF  THE 
CARSON  RIVER  GROUND-WATER  BASIN, 
NEVADA  AND  CALIFORNIA:  PROJECT  DE- 
SCRIPTION, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09234 


SURFACE-WATER-QUALITY  ASSESSMENT 
OF  THE  YAKIMA  RIVER  BASIN,  WASHING- 
TON: PROJECT  DESCRIPTION, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

S.  W.  McKenzie,  and  J.  F.  Rinella. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-238,  1987.  35p,  2  fig,  7  tab,  1 
plate,  30  ref. 

Descriptors:  'Surface  water,  'Water  quality, 
•Data  acquisition,  'Yakima  River,  'Washington, 
•Water  pollution  sources,  Project  planning,  Land 
use,  Water  sampling,  Agriculture,  Logging,  Fish- 


In  April  1986,  the  U.S.  Geological  Survey  began 
the  National  Water  Quality  Assessment  program 
to:  (1)  provide  a  nationally  consistent  description 
of  the  current  status  of  water  quality,  (2)  define 
water  quality  trends  that  have  occurred  over 
recent  decades,  and  (3)  relate  past  and  present 
water  quality  conditions  to  relevant  natural  fea- 
tures, the  history  of  land  and  water  use,  and  land 
management  and  waste  management  practices.  At 
present  (1987),  The  National  Water  Quality  Assess- 
ment program  is  in  a  pilot  studies  phase,  in  which 
assessment  concepts  and  approaches  are  being 
tested  and  modified  to  prepare  for  possible  full 
implementation  of  the  program.  Seven  pilot 
projects  (four  surface  water  projects  and  three 
groundwater  projects)  have  been  started.  The 
Yakima  River  basin  in  Washington  is  one  of  the 
pilot  surface  water  project  areas.  The  Yakima 
River  basin  drains  in  area  of  6,155  sq  mi  and 
contains  about  1 ,900  river  mi  of  perennial  streams. 
Major  land  use  activities  include  growing  and  har- 
vesting timber,  dryland  pasture  grazing,  intense 
farming  and  irrigated  agriculture,  and  urbanization. 
Water  quality  issues  that  result  from  these  land 
uses  include  potentially  large  concentrations  of 
suspended  sediment,  bacteria,  nutrients,  pesticides, 
and  trace  elements  that  may  affect  water  used  for 
human  consumption,  fish  propagation  and  passage, 
contact  recreation,  livestock  watering,  and  irriga- 
tion. Data  will  be  collected  in  a  nine  year  cycle. 
The  first  three  years  of  the  cycle  will  be  a  period 
of  concentrated  data  acquisition  and  interpretation. 
For  the  next  six  years,  sample  collection  will  be 
done  at  a  much  lower  level  of  intensity  to  docu- 
ment the  occurrence  of  any  gross  changes  in  water 
quality.  This  nine  year  cycle  would  then  be  repeat- 
ed. Three  types  of  sampling  activities  will  be  used 
for  data  acquisition:  fixed  location  station  sam- 
pling, synoptic  sampling,  and  intensive  reach  stud- 
ies. (Lantz-PTT) 
W89-09248 


2L.  Estuaries 


INTERACTION  BETWEEN  ESTUARINE 
PLUMES  AND  CONTINENTAL  SHELF 
WATERS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
Q.  Zhang. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8529464.  Ph.D.  Dissertation,  1985.  67p, 
32  fig,  22  ref. 

Descriptors:  'Flow  characteristics,  'Sediment 
transport,  'Sedimentation,  'Estuaries,  'Continen- 


tal shelf,  'Model  studies,  'Plumes,  Mathematical 
models,  Bottom  water,  Differential  equations, 
Flow  friction. 

Flow  conditions  between  estuaries  and  continental 
shelf  waters  were  modeled  based  on  a  steady  state, 
two-layer  fluid,  while  disregarding  horizontal  fric- 
tion. Vertical  friction  is  assumed  to  be  of  at  least 
comparable  importance  to  that  of  inertia,  but  only 
in  the  thin  Ekman  layers  near  the  interface  of  the 
two  layers  and  the  sea  bottom.  In  the  interior 
regions  away  from  the  Ekman  layers,  frictional 
effects  can  be  neglected.  Through  dimensional 
analysis  it  is  shown  that  vertical  velocities  are 
equal  to  zero  in  the  interior  regions.  Thus,  the 
vertical  components  of  velocity  of  the  fluid  parti- 
cle at  the  sloping  bottom  and  at  the  interface  of  the 
two  fluid  layers  are  absorbed,  or,  in  effect,  bal- 
anced respectively  by  the  Ekman  pumping  action 
in  the  corresponding  Ekman  layers.  Accordingly, 
two  partial  differential  equations  governing  the 
stream  functions  in  the  two  interior  regions  are 
obtained.  When  the  sea  bottom  is  unidirectional 
and  uniformly  sloping  away  from  the  shore,  distri- 
butions are  obtained  of  stream  functions  in  the  two 
layers  and  the  displacement  of  the  interface.  The 
solutions  are  expressed  explicitly  in  terms  of  a 
Fourier  integral  and  contain  an  arbitrary  constant, 
which  is  used  to  match  up  with  ambient  coastal 
flow  which  may  exist  on  the  adjacent  continental 
shelf,  without  concern  for  the  origin  of  the  flow. 
(Cremmins-AEPCO) 
W89-08255 


NUMERICAL  MODELING  OF  TIDE  AND  CIR- 
CULATION IN  CENTRAL  PUGET  SOUND: 
COMPARISON  OF  A  THREE-DIMENSIONAL 
AND  A  DEPTH-AVERAGED  MODEL, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

W.  Chu,  J.  Liou,  and  K.  D.  Flennikan. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15497/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Washington  Water  Research  Center,  Pull- 
man, Technical  Completion  Report,  Jun  1988.  51p, 
19  fig,  2  tab,  39  ref.  USGS  contract  14-08-0001- 
G1456.  USGS  project  G1456-05. 

Descriptors:  'Model  studies,  'Computer  models, 
'Mathematical  models,  'Tides,  'Tidal  currents, 
'Puget  Sound,  Depth-averaged  model,  Three-di- 
mensional model,   Washington,  Tidal  hydraulics. 

As  an  attempt  to  understanding  the  tidal  hydraulics 
and  transport  characteristics  of  Puget  Sound 
better,  a  depth-averaged  and  a  three-dimensional 
hydrodynamics  model  were  developed  and  evalu- 
ated. To  limit  the  area  of  application  in  this  initial 
investigation,  the  models  were  applied  to  a  part  of 
Puget  Sound  from  Point  Wells  to  the  Narrow  at 
Tacoma,  referred  to  in  this  study  as  Central  Puget 
Sound.  The  objective  of  the  investigation  was  to 
compare  the  model's  capabilities  to  characterize 
the  tide  and  tidal  current  in  this  area  of  Puget 
Sound  and  their  computational  requirements.  Both 
models  were  shown  to  be  capable  of  reproducing 
major  observed  tide  and  tidal  current  characteris- 
tics in  Central  Puget  Sound.  The  study  revealed 
that  at  the  spatial  resolution  of  762m,  the  difference 
between  the  results  of  the  two  models  is  small. 
Typical  runs  of  the  models  with  the  current  resolu- 
tion require  5  to  20  CPU  minutes  on  a  CRAY  X/ 
MP-48  supercomputer.  For  general  tidal  circula- 
tion and  transport  studies  with  a  desired  resolution 
of  750m  or  more,  the  use  of  the  depth-averaged 
model  which  requires  three  times  less  computing 
resources  is  recommended.  For  certain  engineering 
and  planning  problems  around  the  Sound  which 
require  more  detailed  knowledge  of  the  tidal  cur- 
rent, the  use  of  the  three-dimensional  model  with 
finer  spatial  resolution  (250m  or  less  horizontally 
and  15  to  50m  vertically)  is  suggested.  The  study 
has  shown  that  with  the  increasing  availability  of 
computer  power,  the  use  of  multi-dimensional  hy- 
drodynamics models  for  estuarine  environmental 
decision  making  and  basic  scientific  research  is 
promising.  (USGS) 
W89-08352 


BENTHIC  MACROFAUNA  AND  ANCILLARY 
DATA  FOR  SAN  FRANCISCO  BAY,  CALIFOR- 
NIA, MARCH  TO  NOVEMBER  1987, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

L.  E.  Schemel,  A.  Y.  Ota,  J.  G.  Harmon,  J.  M. 
Shay,  and  R.  N.  Adorador. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-192,  1988.  73p,  1  fig,  7  tab,  5 
ref. 

Descriptors:  'Benthic  fauna,  'San  Francisco  Bay, 
Benthic  macrofauna,  Water  properties,  Nutrient 
concentrations. 

Benthic  macrofauna  and  ancillary  data  were  col- 
lected during  1987  as  part  of  the  U.S.  Geological 
Survey  Regional  Effects  Monitoring  Program  in 
San  Francisco  Bay,  California.  Data  were  collect- 
ed during  five  cruises  at  2-month  intervals  from 
March  through  November.  Benthic  macrofauna 
for  identification  of  species  and  sediment  for  size 
analysis  were  sampled  at  eight  stations.  Ancillary 
data,  which  consisted  of  salinity,  temperature,  dis- 
solved-oxygen  concentrations,  and  suspended  sedi- 
ment, were  collected  at  12  stations.  Salinity  and 
temperature  were  measured  at  three  stations  that 
coincided  with  continuous  water  quality  monitors. 
Abundances  and  geographical  distributions  of  a 
newly  introduced  species  of  clam  were  measured. 
(USGS) 
W89-08389 


HYDROLOGIC  DATA  FOR  THE  SALT  BAYOU 
ESTUARY  NEAR  SABINE  PASS,  TEXAS,  OC- 
TOBER 1984  TO  MARCH  1986, 

Geological    Survey,    Houston,    TX.    Water    Re- 
sources Div. 
J.  C.  Fisher. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-499,  1988.  119p,  19  fig,  10  tab, 
9  ref. 

Descriptors:  'Estuaries,  'Hydrologic  budget,  *Hy- 
drologic  data,  Southeast  Texas. 

The  Salt  Bayou  estuary,  located  in  extreme  South- 
east Texas  near  Sabine  Pass,  Texas  has  been  altered 
by  construction  of  the  Gulf  Intracoastal  Water- 
way. The  waterway  has  interrupted  the  historical 
saltwater-freshwater  exchange  of  this  important 
estuary.  There  have  been  proposals  to  develop 
water  control  structures  in  the  major  channels  that 
would  enable  some  regulation  of  the  saltwater  in 
the  estuary.  A  cooperative  effort  was  initiated  by 
the  Louisiana  Cooperative  Fish  and  Wildlife  Re- 
search Unit,  the  U.S.  Fish  and  Wildlife  Service,  the 
Texas  Department  of  Parks  and  Wildlife  and  the 
U.S.  Geological  Survey  to  identify  the  fish  species 
and  their  transport  mechanisms.  The  U.  S.  Geolog- 
ical Survey's  part  of  the  study  was  to  describe  the 
hydrology  of  Salt  Bayou.  The  initial  data  collec- 
tion network  consisted  of  stage  gages  at  Keith 
Lake  Pass,  the  mouth  of  Salt  Bayou,  Tenmile  Cut, 
the  Intracoastal  Waterway,  and  Star  Lake.  After 
six  months  of  data  were  collected  the  Tenmile  Cut 
gage  was  moved  to  Wildcow  Bayou.  The  gages  at 
Keith  Lake  Pass,  the  mouth  of  Salt  Bayou,  Ten- 
mile  Cut,  and  Wildcow  Bayou  also  were  equipped 
with  water  velocity  recording  equipment.  The 
Keith  Lake  Pass  gage  also  had  temperature  and 
specific  conductance  recording  equipment.  Six  24- 
hour  flow  investigations  were  performed  to  cali- 
brate the  velocity  recording  equipment  and  to  de- 
termine the  flow  at  ungaged  sites.  Specific  con- 
ductance and  temperature  were  measured  at  43 
sites  within  the  estuary.  Precipitation  data  were 
obtained  from  the  National  Oceanic  and  Atmos- 
pheric Administration  stations  at  Port  Arthur, 
Anahuac,  and  Sea  Rim  State  Park  and  were  used 
to  estimate  the  contribution  of  freshwater  from 
rainfall.  Evaporation  data  were  obtained  from  the 
Beaumont  Research  Station  and  used  to  make  esti- 
mates obtained  from  the  National  Oceanic  and 
Atmospheric  Administration  weather  station  at 
Sea  Rim  State  Park.  (USGS) 
W89-08393 
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PRACTICAL  HANDBOOK  OF  MARINE  SCI- 
ENCE. 

CRC  Press.  Inc.,  Boca  Raton,  Florida.  1989.  710p. 
Edited  by  Michael  J.  Kennish. 

Descriptors:  'Oceanography,  'Marine  science, 
•Marine  biology,  'Marine  environment,  'Hand- 
books, Air-water  interfaces.  Engineering,  Phyto- 
plankton.  Primary  productivity,  Zooplankton, 
Marine  geology. 

This  book  contains  over  700  pages  of  selected 
physical,  chemical  and  biological  reference  data  on 
the  ocean  environment.  Major  subject  areas  in- 
clude air-sea  interactions,  chemical  oceanography, 
physical  oceanography,  marine  geology,  ocean  en- 
gineering, phytoplankton,  primary  productivity, 
zooplankton,  and  compounds  from  marine  orga- 
nisms. (Lantz-PTT) 
W89-08468 


ESTUARINE  ECOSYSTEMS:  A  SYSTEMS  AP- 
PROACH. VOLUME  I, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

G.  A.  Knox. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1986.  289p. 

Descriptors:  'Systems  analysis,  'Estuaries,  'Eco- 
systems, Mixing,  Primary  productivity,  Microbio- 
logical studies,  Zooplankton,  Organic  matter, 
Algae,  Birds,  Benthic  environment,  Salt  marshes, 
Salinity,  Saline-freshwater  interfaces,  Estuarine  en- 
vironment, Food  chains. 

Estuaries  have  often  been  subjected  to  the  most 
intensive  use  applied  to  any  marine  area.  Channel- 
ization, reclamation,  development  of  ports  and  ma- 
rinas, and  waste  discharges  have  irreversibly  al- 
tered the  nature  of  many  estuarine  systems.  Earlier 
work  tended  to  concentrate  on  life  in  estuaries,  but 
in  more  recent  years  the  focus  of  much  of  the 
research  has  been  on  an  understanding  of  the  proc- 
esses which  control  productivity  and  dynamic 
functioning.  This  emphasis  on  processes  such  as 
primary  production,  grazing,  predation,  secondary 
production,  decomposition,  detritus  formation,  role 
of  dissolved  organic  matter,  decomposition  and  the 
role  of  microorganisms,  food  webs,  energy  flow, 
nutrient  cycling,  and  so  on  are  the  topics  that  are 
dealt  with  in  these  volumes.  This,  Volume  I,  con- 
tains information  on:  the  estuarine  environment- 
geomorphological  features,  estuarine  sediment,  es- 
tuarine circulation  and  salinity  patterns,  distribu- 
tion patterns  of  estuarine  organisms;  primary  pro- 
ductivity-salt marshes,  mangrove  systems,  ma- 
croalgae,  seagrass  systems,  epiphytic  algae,  benthic 
microalgae,  phytoplankton,  relative  contributions 
of  the  various  producers;  detritus  and  the  role  of 
microorganisms-particulate  organic  matter,  dis- 
solved organic  matter,  role  of  microorganisms, 
microorganisms  as  a  food  resource;  and,  consum- 
ers-zooplankton,  nekton,  benthic  fauna,  estuarine 
birds,  factors  controlling  estuarine  benthic  commu- 
nity structure.  (See  also  W89-08471)  (Lantz-PTT) 
W89-08470 


ESTUARINE  ECOSYSTEMS:  A  SYSTEMS  AP- 
PROACH. VOLUME  n, 

Canterbury  Univ.,  Christchurch  (New  Zealand) 

Dept.  of  Zoology. 

G.  A.  Knox. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1986.  230p. 

Descriptors:  'Systems  analysis,  'Estuaries,  'Eco- 
systems, Cycling  nutrients,  Carbon,  Food  chains, 
Model  studies,  Mangroves,  Salt  marshes,  Sea 
grasses,  Simulation  analysis,  Primary  productivity, 
Secondary  productivity. 

Estuaries  have  often  been  subjected  to  the  most 
intensive  use  applied  to  any  marine  area.  Channel- 
ization, reclamation,  development  of  ports  and  ma- 
rinas, and  waste  discharges  have  irreversibly  al- 
tered the  nature  of  many  estuarine  systems.  Earlier 
work  tended  to  concentrate  on  life  in  estuaries,  but 
in  more  recent  years  the  focus  of  much  of  the 
research  has  been  on  an  understanding  of  the  proc- 
esses which  control  productivity  and  dynamic 
functioning.  This  emphasis  on  processes  such  as 
primary  production,  grazing,  predation,  secondary 


production,  decomposition,  detritus  formation,  role 
of  dissolved  organic  matter,  decomposition  and  the 
role  of  microorganisms,  food  webs,  energy  flow, 
nutrient  cycling,  and  so  on  are  the  topics  that  are 
dealt  with  in  these  volumes.  This,  Volume  II, 
contains  information  on:  material  cycling-nutrient 
cycling  in  salt  marsh  ecosystems,  nutrient  fluxes  in 
mangrove  ecosystems,  models  of  mangrove  nutri- 
ent interactions,  nutrient  cycling  in  seagrass  eco- 
systems, sediment-water  interactions  in  nutrient 
dynamics,  nitrogen  cycling  at  estuarine  interfaces, 
interaction  of  freshwater  input,  tidal  flushing,  and 
phytoplankton  production,  salt  marsh  fertilization 
and  shellfish  production;  carbon  flow  and  estuarine 
food  webs-energy  budgets  for  single  species,  sec- 
ondary production  of  the  benthic  macrofauna,  sec- 
ondary production  of  the  microfauna  and  meio- 
fauna,  relative  contributions  of  the  various  benthic 
infaunal  groups  to  secondary  production,  commu- 
nity metabolism,  trophic  structure  and  estuarine 
food  webs,  energy  flow  and  carbon  budgets;  estua- 
rine/shelf  interactions-export/import  studies; 
modeling  and  systems  analysis-mangrove  ecosys- 
tems, salt  marsh  ecosystems,  seagrass  ecosystems, 
estuarine  ecosystem  models,  the  Peel-Harvey  estu- 
arine systems;  alternative  approaches  to  under- 
standing ecosystem  dynamics;  and  the  future  of 
ecosystem  approaches  and  simulation  modeling. 
(See  also  W89-08470)  (Lantz-PTT) 
W89-08471 


OBSERVATIONS  OF  CURRENTS,  SURFACE 
WINDS  AND  BOTTOM  PRESSURE  IN  SHELI- 
KOF  STRAIT,  AUTUMN  1984, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

A.  T.  Roach,  J.  D.  Schumacher,  and  P.  Stabeno. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  NOAA  Technical 
Memorandum  ERL  PMEL-74,  July  1987.  116p,  78 
fig,  17  tab,  16  ref. 

Descriptors:  'Marine  fisheries,  'Estuarine  fisheries, 
'Wind-driven  currents,  'Shelikof  Strait,  'Water 
currents,  'Tidal  currents,  Alaska,  Straits,  Upwell- 
ing,  Wind  tides,  Ocean  circulation,  Fish. 

An  extensive  array  of  current  meters  and  bottom 
pressure  gages  was  deployed  in  Shelikof  Strait, 
Alaska,  during  1984/85  as  part  of  the  Fisheries 
Oceanography  Coordinated  Investigations  (FOCI). 
FOCI  is  aimed  at  understanding  the  physical  and 
biological  environment  surrounding  the  early  life 
stages  of  the  Pacific  pollock  (theragra  chalco- 
gramma).  These  data,  as  well  as  calculated  surface 
wind  time  series,  were  analyzed  to  investigate  the 
influence  of  the  Alaska  Coastal  Current  (ACQ  in 
this  region.  The  ACC  induced  a  strong  mean  flow 
(15  to  25  cm/s)  during  this  season,  concentrated 
along  the  Alaska  Peninsula  on  the  northern  side  of 
the  Strait.  Outside  the  influence  of  the  ACC,  mean 
currents  were  weak  (5-8  cm/s).  This  highly  vari- 
able flow  bifurcated  in  the  vicinity  of  the  Semidi 
Islands,  with  75%  of  the  ACC  volume  flux  flowing 
seaward  out  of  a  deep  (200 +  m)  sea  valley  which 
meets  the  shelf  break  at  a  sill  southwest  of  Kodiak 
Island.  This  strong  outflow  can  induce  an  estuarine 
type  circulation  through  entrapment  of  bottom 
water  causing  a  mean  inflow  at  depth.  The  remain- 
der of  the  flow  continues  along  the  Alaska  Penin- 
sula. The  currents  were  generally  well  correlated 
in  the  vertical  at  each  mooring,  while  the  horizon- 
tal correlations  were  weak,  indicating  the  horizon- 
tal spatial  scales  of  coherence  were  <  8  to  15  km 
mooring  separation.  Surface  winds  from  a  location 
near  the  Barren  Islands  (200  km  north  of  the  Strait) 
showed  the  strongest  relation  to  currents  and 
transport.  There  was  an  indication  that  the  winds 
drove  the  pressure  differences  and  thereby  the 
currents,  as  there  was  a  significant  correlation  be- 
tween bottom  pressure  differences  and  currents. 
(Author's  abstract) 
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ROLE  OF  BACTERIA  IN  ORGANIC  MATTER 
FLUXES  IN  THE  SOUTHERN  CALIFORNIA 
COASTAL  ZONE, 

California   Univ.,   San   Diego,   La  Jolla.   Inst,  of 
Marine  Resources. 
F.  Azam. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-007060, 
price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/ER/60337-1,  June  1986.  lip,  4 
fig.  DOE  Grant  DE-FG05-85ER60337. 

Descriptors:  'Bacteria,  'Coastal  waters,  'Euphotic 
zone,  'Secondary  productivity,  'California, 
Carbon,  Primary  productivity,  Biological  studies, 
Chlorophyll  a,  Phytoplankton,  Tritium,  Amino 
acids,  Algae,  Benthic  environment. 

The  purpose  of  measuring  bacterial  secondary  pro- 
duction (BSP)  was  to  determine  the  importance  of 
heterotrophic    bacterioplankton    as    a    route    for 
carbon  flux  in  the  study  area.  Three  detailed  depth- 
profiles  almost  to  the  bottom  were  taken  in  the 
Santa   Monica  Basin   in   May,    1986.   In  a  depth 
profile  of  BSP  for  station  305,  the  range  of  BSP  in 
the  euphotic  zone  was  480,000-2,160,000  cells/sq 
m/d,  corresponding  to  a  carbon  flux  into  bacteria 
of  0.94  g  carbon/sq  m/d.  Primary  production  at 
this  station  was  1.25  g  carbon/sq  m/d.  This  means 
that  within  the  euphotic  zone  bacterial  production 
required  74%  of  the  primary  production.  At  sta- 
tions 303  (about  8  km  offshore)  and  305  only  2-7% 
of   BSP    was    associated    with    attached    bacteria 
(those  retained  by  0.8  micrometer  Nuclepore  fil- 
ters; a  fraction  of  these  may  be  free-living  but 
large).  Therefore,  the  contribution  of  attached  bac- 
teria to  BSP  was  trivial.  Data  on  BSP  and  bacterial 
enumeration  showed  that  within  the  euphotic  zone 
the  bacterial  (average)  generation  time  range  was 
25.8-52.4  hr.   Below  the  euphotic  zone  bacterial 
growth   was   much   slower.   However,   BSP   was 
significantly  correlated  with  primary  production 
(r  =  0.77;  P=0.01),  but  did  not  show  a  significant 
correlation  with  either  chlorophyll  a  or  pheopig- 
ments.  This  may  mean  that  photosynthesis-related 
processes  (e.g.,  exudation  by  phytoplankton)  rather 
than  biomass-related  processes  (algal  lysis,  sloppy- 
feeding,  etc.)  were  more  important  in  carbon  flux 
from  phytoplankton  to  bacterioplankton.  In  Octo- 
ber  1985,   3H-glutamic  acid   was  employed  as  a 
tracer  to  study  spatial  trends  in  microbial  utiliza- 
tion of  dissolved  free  amino  acids  (DFAA),  par- 
ticularly onshore-offshore  differences  and  the  pres- 
ence and  persistence  of  the  benthic  boundary  layer 
feature.  Incorporation  of  glutamic  acid  in  the  cen- 
tral basin  is  most  rapid  in  the  euphotic  zone  (10  and 
40  m  deep)  where  DFAA  sources,  such  as  algal 
exudation,  are  predominant.  Below  the  deep-water 
minimum  in  incorporation,  a  pronounced  benthic 
boundary  layer  activity  is  observed.  The  percent 
of  glutamic  acid  utilized  which  is  respired  is  also 
highest  in  the  euphotic  zone  (30-50%),  usually  in 
the  mid-  to  deep  waters  and  often  increasing  again 
at  the  benthic  boundary  layer.  Further  studies  in- 
volved comparisons  of  tracers  such  as  tritium  and 
carbon-14  for  use  in  these  studies.  (Lantz-PTT) 
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SOUTH  BISCAYNE  BAY  WATER  QUALITY:  A 
TWELVE  YEAR  RECORD  FOR  BISCAYNE  NA- 
TIONAL PARK, 

Florida  Agricultural  and  Mechanical  Univ.,  Talla- 
hassee. Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 


ORGANIC  POLLUTION  OF  THE  WATER  IN 
THE  BLACK  CREEK  VICINITY,  BISCAYNE 
NATIONAL  PARK, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 
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SALT      MARSH      MONITORING      AROUND 
SULLOM  VOE  IN  1986, 

Shetland   Oil  Terminal   Environmental   Advisory 

Group,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-08534 


CANAL  DISCHARGE  IMPACTS  ON  BIS- 
CAYNE BAY  SALINITIES,  BISCAYNE  NA- 
TIONAL PARK, 
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Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
J.  C.  Fatt,  and  J.  D.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-213673. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
National  Park  Service  Research/Resources  Man- 
agement Report  SER-89,  December  1987.  229p,  57 
fig,  7  tab,  19  ref.  National  Park  Service  Contract 
CX5O00-4-1097. 

Descriptors:  'Bays,  *Influent  water,  *Salinity, 
•National  parks,  'Mathematical  models,  Biscayne 
Bay,  Mixing,  Canals,  Prediction,  Advection,  Math- 
ematical equations,  Hydrodynamics. 

A  two-dimensional  finite  element  numerical  model 
to  simulate  transport  in  an  advection-dominated 
shallow  estuarine  bay  was  developed.  This  model 
predicts  the  salinity  distribution  in  the  bay  for  any 
prescribed  rate  of  freshwater  inflow  and  initial 
salinity  distribution.  The  model  solve  the  transport 
equation,  using  a  two-part  fractional  step  method 
together  with  an  Eulerian-Lagrangian  method  of 
characteristics.  This  method  eliminates  the  numeri- 
cal problems  inherent  in  previous  techniques  ap- 
plied to  advection-dominated  transport.  Hydrody- 
namic  information  needed  to  solves  the  transport 
equation  was  obtained  from  an  existing  two-dimen- 
sional Finite  Element  hydrodynamic  model, 
CAFE.  Freshwater  inflow  at  six  canal  mouths  was 
prescribed  as  sources  in  both  the  hydrodynamic 
and  transport  models.  Actual  freshwater  dis- 
charges at  each  canal  and  synoptic  salinity  meas- 
urements were  used  to  calibrate  and  verify  the 
transport  model.  The  general  isohaline  structures 
in  the  predicted  salinity  distributions  from  the 
model  compared  well  with  measured  salinity  distri- 
butions. However,  the  model  salinities  were  on  the 
order  of  2  parts  per  thousand  lower  than  measured 
salinities.  This  may  be  attributed  to  either  the 
absence  of  evaporation  and  wind  effects  in  the 
model  or  to  measurement  uncertainties.  The  model 
was  used  to  investigate  impacts  of  a  contemplated 
doubling  of  freshwater  inflow  rates.  Comparison 
between  these  predictions  and  existing  conditions, 
allowed  a  quantitative  determination  of  the  impact 
of  increased  canal  discharges  on  salinity  distribu- 
tions in  the  bay.  Model  results  predict  an  overall 
decrease  in  salinity  of  2  ppt  when  discharges  at 
each  canal  are  doubled.  (Author's  abstract) 
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PHOTO-INTERPRETATION     OF     WETLAND 
VEGETATION  IN  THE  LESSER  ANTILLES, 

Office  National  des  Forets,  Basse-Terre  (Guade- 
loupe). 

For  primary  bibliographic  entry  see  Field  7B. 
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REMOTE  SENSING  OF  FLOW  CHARACTER- 
ISTICS OF  THE  STRAIT  OF  ORESUND, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
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ANALYSIS  OF  LANDSAT  MULTISPECTRAL- 
MULTITEMPORAL  IMAGES  FOR  GEOLOG- 
IC-LITHOLOGIC  MAP  OF  THE  BANGLA- 
DESH DELTA, 

International  Inst,  for  Aerospace  Survey  and  Earth 

Sciences,  Enschede  (Netherlands). 

For  primary  bibliographic  entry  see  Field  7C. 
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SATELLITE     REMOTE     SENSING     OF    THE 
COASTAL  ENVIRONMENT  OF  BOMBAY, 

Indian  Inst,  of  Tech.,  Bombay. 

For  primary  bibliographic  entry  see  Field  7C. 
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HYDROLOG1C  AND  OCEANOGRAPHIC  AP- 
PLICATIONS OF  REMOTE  SENSING, 

Dundee  Univ.  (Scotland).  Physics  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
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ALGAE  AND  HUMAN  AFFAIRS. 

For  primary  bibliographic  entry  see  Field  2H. 
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MARINE  DINOFLAGELLATE  BLOOMS:  DY- 
NAMICS AND  IMPACTS, 

Florida  Dept.  of  Natural   Resources,  St.   Peters- 
burg, FL.  Bureau  of  Marine  Research. 
For  primary  bibliographic  entry  see  Field  5C. 
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SIMULATION  OF  UNSTEADY  FLOW  IN  THE 
MILWAUKEE  HARBOR  ESTUARY  AT  MIL- 
WAUKEE, WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2H. 
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SEDIMENT  ACCUMULATION  IN  SAN  LEAN- 
DRO  BAY,  ALAMEDA  COUNTY,  CALIFOR- 
NIA, DURING  THE  20TH  CENTURY--A  PRE- 
LIMINARY REPORT, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2J. 
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FLOOD    ESTIMATION    FOR    AN    UNGAGED 
FLOODPLAIN, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 
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SPATIAL  AND  TEMPORAL  FACTORS  CON- 
TROLLING OVERTOPPING  OF  COASTAL 
RIDGES, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geolo- 
gy- 
For  primary  bibliographic  entry  see  Field  2E. 

W89-08883 


STATISTICAL  ANALYSIS  OF  STORM  TIDE 
ELEVATIONS  FOR  NEW  ENGLAND  COAST- 
AL COMMUNITIES, 

Stone  and   Webster  Engineering  Corp.,   Boston, 

MA. 

For  primary  bibliographic  entry  see  Field  2E. 
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ERRORS  DUE  TO  LINEARIZATION  IN  TIDAL 
PROPAGATION, 

South  Florida  Water  Management  District,  West 
Palm  Beach. 

P.  D.  Scarlatos,  and  V.  P.  Singh. 
IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  257-269,  6  fig,  1 
tab,  7  ref. 

Descriptors:  Tidal  hydraulics,  'Mathematical 
models,  *Model  studies,  "Tides,  'Numerical  analy- 
sis, 'Flooding,  Sediment  transport,  Linear  pro- 
gramming, Nonlinear  programming,  Tidal  ampli- 
tude, Water  depth,  Convection,  Bottom  sediments, 
Calibration,  Estuarine  environment,  Ecological  ef- 
fects, Salinity  currents,  Path  of  pollutants,  Error 
analysis. 

Propagation  of  tidal  disturbance  is  simulated  using 
the  St.  Venant  system  of  equations  which  is  a 
partial  differential,  nonlinear  system  of  hyperbolic 
type  and  can  be  solved  by  means  of  numerical 
methods.  However,  certain  assumptions  can 
reduce  the  system  into  the  linearized  form  of  Te- 
legrapher's equation,  so  that  a  closed-form  solution 
is  feasible.  This  linearization  suppresses  the  tidal 
distortion  induced  by  water  shallowness,  convec- 
tional  velocities  and  bottom  friction.  Another 
source  of  error  is  the  semi-empirical  calibration  of 
the  linearized  harmonic  parameters.  Underestima- 
tion of  tidal  processes  in  an  estuarial  impact  study 
may  cause  environmental  and  ecological  problems. 


Flooding,  sediment  transport,  salinity  intrusion, 
and  pollutant  diffusion  are  all  closely  related  to 
tidal  oscillatory  flow.  The  nonlinear  distortion  is 
investigated  for  a  large  number  of  numerically 
simulated  cases.  The  independent  variables  are 
bottom  friction,  tidal  amplitude,  mean  water  depth, 
and  length  of  the  waterway.  Deviations  of  the 
harmonic  solution  from  a  finite  element  numerical 
solution  are  determined,  and  the  risk  of  obtaining 
inaccurate  results  by  using  Telegrapher's  equation 
is  assessed.  (See  also  W89-08863)  (Author's  ab- 
stract) 
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FLOOD  MANAGEMENT  IN  THE  NETHER- 
LANDS FROM  THE  MIDDLE  AGES  TO  THE 
SPACE  ERA, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  4A. 
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WATER  QUALrTY:  PROBLEMS  AND  NEEDS 
FOR  INTEGRATED  CONTROL  IN  BANGLA- 
DESH, 

Bangladesh  Univ.  of  Engineering  and  Technology, 
Dacca.  Dept.  of  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
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WATER  QUALITY  DATA  FOR  SELECTED 
STREAMS  TRIBUTARY  TO  THE  TTOAL  PO- 
TOMAC RIVER  AND  ESTUARY,  MARYLAND 
AND  VIRGINIA,  1979-81  WATER  YEARS, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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PLANKTON  STUDIES  IN  SAN  FRANCISCO 
BAY.  TV:  PHYTOPLANKTON  ABUNDANCE 
AND  SPECIES  COMPOSITION,  JANUARY 
1980-FEBRUARY  1981, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
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TEMPORAL  VARIATIONS  IN  THE  BENTHIC 
COMMUNITIES  AT  FOUR  INTERTIDAL 
SITES  IN  SAN  FRANCISCO  BAY,  CALIFOR- 
NIA, 1983-85, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
D.  R.  Hopkins. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-387,  1987.  89p,  21  fig,  5  tab, 
15  ref. 

Descriptors:  'California,  'Temporal  distribution, 
'Benthic  environment,  'Estuaries,  'Intertidal 
areas,  'San  Francisco  Bay,  Seasonal  variation, 
Benthic  fauna,  Salinity,  Species  composition. 

Benthic  core  samples  were  collected  monthly  from 
January  1983  through  January  1985  at  four  interti- 
dal sites  in  San  Francisco  Bay,  California,  two  in 
the  northern  part  of  the  bay  (North  Bay)  and  two 
in  the  southern  part  of  the  bay  (South  Bay).  Con- 
siderable variation  was  observed  in  numbers  of 
species  and  individuals  at  the  four  sites,  and  abun- 
dances within  species  varied  widely.  Temporal 
changes  in  species  abundances  appeared  to  be  re- 
lated to  freshwater  inflow  patterns  and  resultant 
salinity  variations  in  the  estuary.  The  1982-83 
winter  season  was  extremely  wet,  with  heavy 
freshwater  inflow  to  the  bay  from  January  through 
March,  whereas  the  1983-84  winter  was  closer  to  a 
normal  pattern,  with  most  rainfall  occurring  from 
November  through  January.  Species  were  grouped 
into  four  categories  depending  on  their  patterns  of 
abundance  during  the  2-yr  period.  Species  that 
showed  an  abundance  peak  in  the  North  Bay  in 
1983  only  were  Corophium  sp.B  and  a  Chironomi- 
dae  larva,  apparently  responding  to  the  extended 
period  of  lowered  salinity  throughout  spring  and 
early  summer.   Species  with  an  abundance  peak 
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only  in  1984  included  Corophium  Acherusicum, 
Eteone  californica,  Nereis  succinea,  and  Grandi- 
dierella  japonica,  typical  estuarine  species  that 
might  have  been  suppressed  during  the  extended 
freshwater  inflows  in  1983.  Species  with  peaks  in 
both  years  were  Gemma  gemma  and  Ampelisca 
abdita  in  the  South  Bay;  both  showed  strong  sea- 
sonal variations.  A  number  of  species  in  both 
North  and  South  Bays,  including  dominant  mem- 
bers of  the  intertidal  community  such  as  Macoma 
balthical  and  Streblospio  benedicti,  did  not  show 
any  consistent  seasonal  or  year-to-year  trends.  Re- 
sults of  this  study  suggest  that  the  intensity  and 
timing  of  freshwater  inflow  to  San  Francisco  Bay, 
particularly  higher-than-normal  inflow  during  late 
spring  and  early  summer,  may  be  an  important 
factor  in  determining  the  composition  of  the  inter- 
tidal benthic  communities.  (Author's  abstract) 
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REVIEW  OF  CIRCULATION  AND  MIXING 
STUDIES  OF  SAN  FRANCISCO  BAY,  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
L.  H.  Smith. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-534,  1987.  38p,  16  fig,  2  tab, 
36  ref. 

Descriptors:  *Mixing,  *Water  circulation,  *San 
Francisco  Bay,  *Bays,  *California,  *Tidal  currents, 
Seasonal  variation,  Salinity,  Gravity,  Estuaries, 
Runoff,  Deltas. 

A  description  of  the  major  characteristics  and  re- 
maining unknowns  of  circulation  and  mixing  in 
San  Francisco  Bay  has  been  constructed  from  a 
review  of  published  studies.  Description  of  net 
circulation  and  mixing  over  a  few  days  to  a  few 
months  illustrates  best  the  interactions  of  major 
components.  The  discharge  of  the  Sacramento-San 
Joaquin  Delta  into  Suisun  Bay  is  approximately 
90%  of  the  freshwater  inflow  to  San  Francisco 
Bay.  Annual  delta  discharge  is  characterized  by  a 
winter  season  of  high  runoff  and  a  summer  season 
of  low  runoff.  For  the  period  1956  to  1985  the 
mean  of  monthly  discharges  exceeded  1,000  cu  m/ 
s  (35,000  cu  ft/s)  for  the  months  of  December 
through  April,  whereas  for  July  through  October, 
it  was  <  400  cu  m/s  (14,000  cu  ft/s).  The  months 
of  November,  May,  and  June  commonly  were 
transition  months  between  these  seasons.  Large 
year-to-year  deviations  from  this  annual  pattern 
have  occurred  frequently.  Much  less  is  known 
about  the  ocean-bay  exchange  process.  Net  ex- 
changes depend  on  net  seaward  flow  in  the  bay, 
tidal  amplitude,  and  longshore  coastal  currents,  but 
exchanges  have  not  yet  been  measured  successful- 
ly. The  bay  is  composed  of  a  northern  reach, 
which  is  strongly  influenced  by  delta  discharge, 
and  South  Bay,  a  tributary  estuary  which  responds 
to  conditions  in  Central  Bay.  In  the  northern  reach 
net  circulation  is  characterized  by  the  river-in- 
duced seaward  flow  and  a  resulting  gravitational 
circulation  in  the  channels,  and  by  a  tide  and  wind- 
induced  net  horizontal  circulation.  During  low 
delta  discharges  South  Bay  has  nearly  the  same 
salinity  as  Central  Bay  and  is  characterized  by  tide 
and  wind-induced  net  horizontal  circulation.  In  the 
northern  reach  a  nontidal  current  null  zone  moves 
rapidly  seaward  in  response  to  increases  in  delta 
discharge,  and  after  runoff  events  returns  landward 
over  a  few  months.  During  the  low-discharge 
period  the  northern  reach  achieves  an  approximate 
salt  balance  in  two  to  three  months.  When  gravita- 
tional circulation  penetrates  these  zones  during 
high  discharges,  the  mean  residence  time  probably 
is  reduced  to  less  than  a  month.  (Lantz-PTT) 
W89-09271 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


REVERSE  OSMOSIS  MEMBRANES  BASED 
ON  HYDROXY ALKYL  METHACRYLATE  AND 
METHACRYLIC  ACID  COPOLYMERS, 

Rohm  and  Haas  Co.,  Philadelphia,  PA. 

P.  Osei-Gyimah,  P.  G.  Cartier,  and  P.  E.  Ellis. 

U.S.  Patent  No.  4,415,455;  November  15,  1983,  5p, 

1  tab.  Official  Gazette  of  the  United  States  Patent 

Office,   Vol   1037,  No  3,  p   1063,   November   15, 

1983. 

Descriptors:  *Patents,  *Reverse  osmosis,  'Semi- 
permeable membranes,  *Desalination,  Membrane 
processes,  Substrates,  Thin  films,  Polymers,  Water 
treatment,  Permseiective  membranes. 

Semipermeable  reverse  osmosis  membranes,  adapt- 
ed for  use  in  desalination  processes,  exhibit  good 
flux,  high  salt  rejection,  and  high  resistance  to 
chemical  and  biological  degradation.  The  mem- 
branes are  produced  using  a  composite  comprising 
a  microporous  substrate  and  an  ultrathin  film, 
which  is  deposited  on  one  surface  of  the  substrate. 
The  film  is  formed  by  contacting  the  substrate  with 
a  solution  containing  a  catalyst,  a  copolymer  of 
methacrylic  acid,  and  an  ester  or  amide  of  metha- 
crylic  acid,  which  contains  a  free  hydroxyl  group 
on  the  ester  or  amide  moiety  and  optionally  a 
polyfunctional  carboxylic  acid.  The  coated  sub- 
strate is  heated  to  form  the  permseiective  mem- 
brane. The  coatings  are  not  chemically  bound  to 
the  substrate,  but  do  penetrate  to  some  degree  into 
the  substrate  surface.  (Cremmins-AEPCO) 
W89-08276 


MEMBRANE  FOR  REVERSE  OSMOSIS  AND 
METHOD  OF  MAKING  THE  SAME, 

Juichiro  Ozawa  (Japan).  (Assignee). 

Y.  Hayashi. 

U.S.  Patent  No.  4,347,139;  August  31,  1982,  6p,  2 

fig,  4  tab,   1   ref.  Official  Gazette  of  the  United 

States  Patent  Office,  Vol  1021,  No  5,  p  1761-1762, 

August  31,  1982. 

Descriptors:  *Patents,  'Reverse  osmosis,  'Desali- 
nation, 'Wastewater  treatment,  'Membrane  filters, 
Nitrogen,  Polymers,  Membrane  processes,  Separa- 
tion techniques. 

Membranes  for  reverse  osmosis  pass  aqueous  solu- 
tions and  remove  ionic  substances,  such  as  sodium 
chloride  and  inorganic  salts  of  heavy  metals,  at 
high  rates  during  the  desalination  of  seawater  and 
the  treatment  of  wastewater.  The  membranes  com- 
prise a  porous  base  to  which  is  attached  a  thin  high 
polymer  film.  The  film  includes  at  least  one  layer 
of  a  radical  polymer  of  nitrogen  containing  mono- 
mer and  alkyl  metal  and  at  least  one  layer  of  a 
polymer  of  nitrogen  containing  monomer,  which 
are  alternately  laminated  together.  One  porous 
base  is  placed  in  a  plasma  created  by  a  glow 
discharge  before  introducing  alternately  a  first  po- 
lymerization reaction  feed.  The  feed  includes  the 
nitrogen  containing  monomer,  the  alkyl  metal,  and 
an  inert  carrier  gas.  A  second  polymerization  reac- 
tion feed  only  includes  the  nitrogen  containing 
monomer  and  the  inert  carrier  gas,  which  alter- 
nately cause  a  radical  polymerization  reaction  on 
the  porous  base  between  the  nitrogen  containing 
monomer  and  alkyl  metal  and  a  polymerization 
reaction  of  the  nitrogen  containing  monomer. 
(Cremmins-AEPCO) 
W89-08282 


SEMIPERMEABLE  MEMBRANES, 

Bayer  A.G.,  Leverkusen  (Germany,  F.R.). 

K.  Elfert. 

U.S.  Patent  No.  4,383,923;  May  17,  1983,  6p,  1  tab. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1030,  No  3,  p820,  May  17,  1983. 

Descriptors:     'Patents,     'Semipermeable     mem- 
branes, 'Reverse  osmosis,  'Ultrafiltration,  'Poly- 
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mers,  Separation  techniques,  Membrane  processes, 
Desalination,  Wastewater  treatment. 

Semipermeable  compound  membranes  for  use  in 
reverse  osmosis  and  ultrafiltration  consist  of  a 
polymer  material  having  urazole  structures.  The 
polymer  is  the  polycondensation  product  of  trishy- 
droxyethylurazole  and/or  trisg'lycidylurazole.  A 
comonomer  is  selected  from  the  group  consisting 
of  furfuryl  alcohol,  tetrahydrofurfuryl  alcohol, 
benzyl  alcohol,  formaldehyde,  furfuryl  aldehyde, 
ethylene  glycol,  diethylene  glycol,  polyethylene 
glycol,  butane  diol,  glycerine,  trimethylol  propane, 
pentaerythritol,  sorbitol,  mannitol,  dianhydrosorbi- 
tol,  citric  acid,  tartaric  acid,  glycolic  acid,  and 
hexamethoxymethyl,  melamine.  The  proportion  of 
compounds  and/or  their  water  soluble  reaction 
products  amounts  to  approximately  20%  by 
weight,  based  on  the  total  quantity  of  monomers 
used  to  produce  the  polymer  material.  (Cremmins- 
AEPCO) 
W89-08283 


3B.  Water  Yield  Improvement 


RECHARGE  TO  THE  EAGLE  VALLEY 
GROUNDWATER  BASIN  BY  AUGMENTED 
STREAMFLOW  IN  VICEE  CANYON,  WEST- 
ERN NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-08361 


WATER  RESOURCES  OF  MALDIVES, 

Ministry  of  Agriculture,  Male  (Maldives). 

A.  H.  Ali,  and  A.  M.  Mahir. 

IN:  Water  Resources  Policy  for  Asia.  A. A.  Bal- 

kema,  Rotterdam,  Netherlands.  1987.  p  83-90. 

Descriptors:  'Water  yield,  'Water  pollution 
sources,  'Water  resources  development,  'Water 
quality,  'Groundwater  pollution,  'Domestic 
water,  'Drinking  water,  'Saline  water  intrusion, 
'Water  supply  development,  'Sanitation,  'Mal- 
dives, 'Developing  countries,  'Rainwater,  Desali- 
nation plants,  Wells,  Pumps,  Sewer  systems,  Salini- 
ty, Public  health,  Chlorination,  Water  tanks,  Infil- 
tration, Water  distribution,  Drawdown,  Brackish 
water. 

The  freshwater  supply  of  the  Republic  of  Maldives 
is  derived  entirely  from  rainfall.  The  shallow  wells 
in  the  sandy  soil  are  the  main  source  of  potable 
water.  Since  in  recent  years  there  has  been  ground- 
water pollution  caused  by  infiltration  of  human 
and  other  wastes  and  by  salinity  intrusion,  people 
have  started  to  use  rooftop  rainwater  for  drinking 
purposes.  Presently,  rainwater  is  stored  either  as 
groundwater  or  as  rainwater  itself  in  specially  built 
tanks  at  public  places  or  in  domestic  rainwater 
tanks  or  other  receptacles.  In  most  parts  of  the 
Maldives  other  than  the  capital  island  of  Male 
groundwater  is  almost  exclusively  for  domestic 
purposes,  the  water  being  drawn  from  individual 
or  community  wells.  The  extensive  use  of  pumps 
has  created  a  situation  of  excessive  draws-down 
and  the  tendency  for  the  wells  to  turn  brackish. 
This  is  aggravated  by  the  fact  that  the  groundwat- 
er used  for  toilet  flushing  ultimately  reaches  the 
sea  through  the  present  sewer  system  in  Male.  The 
sewers  were  laid  to  prevent  the  pollution  of 
groundwater  but  ultimately  are  contributing  to  the 
depletion  of  freshwater  and  intrusion  of  salinity. 
The  Maldives  Water  and  Sanitation  Authority  was 
created  to  oversee  all  activities  of  water  supply 
and  sanitation.  Its  main  functions  include  imple- 
mentation of  all  water  supply  projects;  operation 
and  maintenance  of  public  water  supplies  in  Male; 
distribution  of  rain  water  in  Male;  chlorination  and 
monitoring  of  public  drinking  water  wells;  imple- 
mentation of  special  chlorination  programs  for  all 
wells  public  and  private  during  epidemics;  advising 
on  water  supply  and  sanitation  activities  of  other 
organizations  and  projects;  coordinating  and  over- 
seeing the  water  supply  projects  in  rural  areas; 
overseeing  the  implementation  of  the  Male  Water 
Supply  and  Sewerage  Project.  This  Project  in- 
volves both  the  small-  and  large-scale  collection  of 
rainwater,  chlorination  and  distribution  schemes, 
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and  the  installation  of  a  desalination  plant  to  sup- 
plement the  rainwater  collected  and  stored  in  the 
public   rainwater  scheme.   (See  also   W89-08899) 
(Sand-PTT) 
W89-08905 

3C.  Use  Of  Water  Of  Impaired 
Quality 


CSA  conditions  utilizing  saline  water.  The  findings 
indicate  that  increased  carboxylation  efficiency 
with  increased  salinity  is  a  key  physiological  trait 
conferring  enhanced  productivity  to  certain  spe- 
cies of  Sporobolus  under  saline  CSA  conditions 
This  trait  can  be  identified  by  lowered  C02  con- 
centrations in  the  intercellular  spaces  in  response 
to  salinity.  (Cunningham-NM  St  U.) 
W89-08346 
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GROWTH  OF  CHANNEL  CATFISH  IN  SALINE 
GROUNDWATERS  OF  THE  PECOS  VALLEY 
OF  NEW  MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Fishery  and  Wildlife  Sciences. 
P.  R.  Turner. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89- 113963/ 
AS,  price  codes:  ACM  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  231,  June  1988.  54p,  1  fig,  12  tab,  65  ref.  USGS 
state  project  1423611. 

Descriptors:  *Saline  water,  *Aquaculture,  *Saline 
groundwater,  Catfish,  New  Mexico,  Roswell  Test 
Facility,  Pecos  Valley. 

The  essentially  unused  18.5  trillion  cu  m  of  saline 
(>  3,000  mg/L)  groundwater  in  New  Mexico 
cannot  be  readily  utilized  by  conventional  water 
users.  However,  its  use  for  production  of  euryha- 
line  species  offers  potential  opportunities  in  the 
state  because  of  the  rapid  growth  of  aquaculture 
and  increasing  demand  for  fishery  products  in  the 
United  States.  The  objective  of  this  research  was 
to  evaluate  the  potential  use  of  saline  groundwater 
for  culture  of  channel  catfish,  a  species  with  high 
consumer  acceptance.  Laboratory  studies  in  circu- 
lar tanks  at  the  Roswell  Test  Facility  indicated  that 
fingerling  channel  catfish  can  be  grown  efficiently 
in  groundwaters  with  salinities  <  6,500  mg/L. 
Percent  weight  gain,  food  conversion,  and  survival 
of  channel  catfish  at  these  salinities  were  compara- 
ble to  results  of  other  studies  done  in  fresh  water. 
Further  evaluation  of  the  economic  feasibility  of 
the  culture  of  channel  catfish  and  other  species 
should  be  made  using  specific  criteria  for  potential 
sites  and  different  production  systems.  Results  of 
this  study  indicate  there  are  no  biological  reasons 
why  saline  groundwaters  of  the  Pecos  Valley 
cannot  be  used  for  aquaculture  purposes.  (Turner- 
NM  St  U.) 
W89-08345 


MECHANISMS  OF  SALT  TOLERANCE  IN 
PLANTS  RELEVANT  TO  CLOSED  SYSTEM 
AGRICULTURE  IN  DESERT  ENVIRON- 
MENTS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Biology. 

G.  Cunningham,  H.  Neufeld,  and  Y.  Goldring. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 13955/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  230,  June  1988.  36p,  12  fig,  10  tab,  7  ref.  USGS 
state  project  1423631. 

Descriptors:  'Salinity,  *Salt  tolerance,  'Closed 
system  agriculture,  *Plant  growth,  Agriculture, 
Photosynthesis,  Arid  regions,  New  Mexico,  Sporo- 
bolus, Halophytes,  Carboxylation,  Salt  stress. 

Closed  system  agriculture  (CSA)  in  arid  regions 
provides  a  method  for  minimizing  the  disadvan- 
tages of  arid  environments  such  as  limited  supplies 
of  fresh  water,  while  making  maximal  use  of  the 
main  advantages,  including  abundant  solar  radi- 
ation and  long  growing  seasons.  The  greatest  ad- 
vantage can  be  obtained  from  CSA  if  it  is  com- 
bined with  the  use  of  the  often  abundant  saline 
groundwater  of  many  arid  zones.  The  effective  use 
of  saline  water  in  CSA  requires  development  of 
plant  varieties  that  can  be  productive  under  saline 
conditions  and  take  full  advantage  of  the  CSA 
environment.  This  study  is  aimed  at  defining  physi- 
ological characteristics  which  might  provide  easily 
selected  or  engineered  traits  that  would  lead  to 
enhanced   production  of  C4   plant  species  under 


WATER  WITHDRAWALS,  USE,  AND  TRENDS 
IN  FLORIDA,  1985, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry   see   Field   6D. 
W89-08420 


EFFECTS  OF  TREATED  MUNICIPAL  EFFLU- 
ENT IRRIGATION  ON  GROUNDWATER  BE- 
NEATH SPRAYFIELDS,  TALLAHASSEE, 
FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-08421 


IMPACT  OF  ORGANIC  SUBSTANCES  ON  MU- 
NICIPAL WASTEWATER  REUSE, 

For  primary  bibliographic   entry   see   Field   5D. 
W89-08709 


IMPACT    OF    ORGANIC    SUBSTANCES    ON 
WASTEWATER  RECYCLING  IN  INDUSTRY, 

Camp  Dresser  and  McK.ee,  Inc. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-08714 


HYDROLOGIC  EFFECTS  OF  ARTIFICIAL-RE- 
CHARGE EXPERIMENTS  WITH  RECLAIMED 
WATER  AT  EAST  MEADOW,  LONG  ISLAND, 
NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-09027 

3D.  Conservation  In  Domestic  and 
Municipal  Use 


INNOVATIVE  PRICING  FOR   RESIDENTIAL 
WATER  SUPPLY, 

Clark  Univ.,  Worcester,  MA.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6C. 
W89-08259 


HISTORY  OF  NEW  MEXICO  STATE  UNIVER- 
SITY'S WELL  DEVELOPMENT  AND 
GROUNDWATER  USE, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

For  primary  bibliographic   entry   see   Field   6D. 

W89-08330 

ECONOMIC  EVALUATION  OF  CONSERVA- 
TION CONCEPTS  FOR  MUNICIPAL  WATER 
SUPPLY  SYSTEMS, 

Utah  Water  Research  Lab.,  Logan. 
C.  Hughes,  R.  Narayanan,  M.  McKee,  A.  Bishop, 
and  R.  LeConte. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87-190617/ 
AS,  price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Completion  Report,  September  1986.  142p, 
42  fig,  40  tab,  44  ref.  USGS  project  14-08-0001- 
G1063 

Descriptors:  'Water  conservation,  'Economic 
evaluation,  'Pricing,  'Evaluation,  'Municipal 
water,  Water  supply,  Optimization,  Model  studies, 
Utah,  Pricing,  Dual  water  systems,  Imported 
water.   Benefits,   Risks,   Flow   restricting  devices. 

Five  concepts  for  conservation  of  municipal  water 
supply  were  analyzed  from  an  economic  efficiency 


perspective.  They  include  (1)  seavjnal  pricing  (for 
reduction  of  peak  period  water  use),  (2)  dual  water 
systems  (separate  high  quality  drinking  water  and 
untreated  outdoor  irrigation  systems),  (3)  imported 
water  transmission  facility  capacity  optimization, 
(4)  flow  restricting  devices,  and  (5)  short-term 
rationing  concepts.  Optimization  models,  including 
generalized  model  generators,  were  developed  for 
analysis  of  the  first  three  concepts,  and  model 
applications  to  cities  in  Utah  were  demonstrated 
for  each.  The  flow  restricting  device  and  short- 
term  rationing  concept  analyses  were  based  upon 
approaches  taken  from  the  literature  but  applied  to 
example  sites  in  Utah.  The  final  chapter  is  a  com- 
parison of  results  and  summary  of  conditions 
which  favor  each  approach  to  conservation.  Con- 
clusions include:  Seasonal  pricing  was  demonstrat- 
ed to  reduce  peak  period  water  use  but  is  not 
justified  in  Salt  Lake  City  because  the  added  cost 
of  metering  exceeds  the  additional  benefits.  Dual 
water  systems  are  potentially  an  important  concept 
for  matching  various  qualities  of  water  with  appro- 
priate uses  and  producing  net  economic  benefits. 
Determination  of  capacity  of  an  imported  water 
facility  is  dominated  more  by  the  decision  maker's 
attitude  toward  risk  than  by  pricing  policy.  Flow 
restricting  devices  produce  economic  benefits  only 
if  the  change  in  quality  of  service  is  ignored.  Price 
elasticity  is  much  lower  during  a  drought  than 
during  normal  conditions.  (USGS) 
W89-08449 
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ECONOMIC  ANALYSIS  OF  CONJUCTIVE  USE 
OF  WATER:  THE  CASE  OF  MAHI-KADANA 
IRRIGATION  PROJECT  FN  GUJARAT,  INDIA, 

Illinois  Univ.  at  Urbana-Champaign.  Graduate 
Coll. 

S.  L.  Kolavalli. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8701536.  Ph.D.  Dissertation,  1986. 
153p,  1  fig,  29  tab,  59  ref,  2  append. 

Descriptors:  'Economic  aspects,  'Water  use, 
'Farm  management,  'Well  water,  'Irrigation 
canals,  'Conjunctive  use,  Surface  irrigation, 
Furrow  irrigation,  Productivity,  Groundwater  irri- 
gation, Irrigation  efficiency,  Model  studies,  India. 

Empirical  models  were  developed  tc  estimate  the 
conjunctive  use  of  well  water,  the  use  of  cash 
inputs,  and  gross  annual  production  using  farm 
level  data.  Conjunctive  use  is  hypothesized  to  be 
related  to  the  characteristics  of  canal  water  sup- 
plies. The  characteristics  are  measured  by  the  loca- 
tion of  farms  in  the  system  and  by  farmers'  satisfac- 
tion with  canal  supplies.  Farmers  who  have  poorer 
supplies  are  expected  to  use  greater  amounts  of 
well  water.  The  use  of  cash  inputs  is  hypothesized 
to  be  related  to  water  control,  extent  of  irrigation, 
and  income  from  sources  other  than  agriculture. 
Spending  on  canal  irrigation  serves  as  a  proxy  for 
the  extent  of  canal  irrigation.  The  purchase  of  well 
water  indicates  water  control.  Income  from  non- 
farm  sources  is  hypothesized  to  result  in  greater 
use  of  inputs.  Gross  production  is  hypothesized  to 
be  related  to  outlays  for  canal  irrigation,  for  well 
water,  the  use  of  modern  inputs,  outlays  for  tractor 
and  bullock  services  and  labor.  All  six  variables  are 
expected  to  be  positively  related  to  gross  produc- 
tion. (Cremmins-AEPCO) 
W89-08243 


SIMULATION  MODEL  FOR  MANAGING  IR- 
RIGATION PROJECTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 
E.  N.  Biggs. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8618165.  Ph.D.  Dissertation,  1986. 
173p,  10  fig,  6  tab,  51  ref,  4  append. 

Descriptors:  'Computer  models,  'Model  studjes, 
•Simulation  analysis,  'Management  planning,  Ir- 
rigation engineering.  Irrigation  operation,  Irriga- 
tion design,   Irrigation  efficiency,  Irrigation  pro- 
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grams.      Irrigation     canals.      Evapotranspiration, 
Groundwater  movement. 

A  computer  simulation  mode  was  developed  for 
the  management  of  the  technical  components  and 
relationships  in  an  irrigation  project.  The  model 
requires  data  on  a  delivery  schedule  at  the  up- 
stream point  of  the  canal  or  project;  irrigation 
diversions,  areas  and  efficiencies;  evapotranspira- 
tion; groundwater  movement;  and  canal  size, 
length,  friction  factors,  and  control  structures.  It 
provides  a  tool  for  management  or  engineers  to 
analyze  an  existing  or  proposed  irrigation  system 
with  its  accompanying  operation  criteria  and  to 
observe  the  effects  of  the  design  and  operation 
criteria,  or  changes  to  them  throughout  the  service 
area.  The  model  can  be  applied  from  a  single  farm 
to  a  medium-size  irrigation  project.  It  could  be 
used  by  farmers  to  check  their  operation  proce- 
dures, managers  of  irrigation  systems  to  plan 
changes  in  their  systems  and  operations,  agricultur- 
al consultants  to  analyze  irrigation  systems  and 
practices,  and  engineers  studying  existing  and  pro- 
posed projects.  The  model  provides  a  simple  way 
to  consider  'what  if  alternatives  and  observe  the 
effects  throughout  an  irrigation  system.  It  does  this 
while  requiring  little  computer  training  and  a  small 
basic  computer.  (Cremmins-AEPCO) 
W89-08265 


EROSION  CONTROL  APPARATUS, 

Ero-Con,  Inc.,  Eden  Prairie,  MN. 

For  primary   bibliographic   entry   see   Field   4D. 

W89-08287 


DRAINING,  IRRIGATING  AND  DISPERSING 
MASS, 

For  primary  bibliographic  entry  see  Field  4A. 
W89-08296 


HISTORY  OF  NEW  MEXICO  STATE  UNIVER- 
SITY'S WELL  DEVELOPMENT  AND 
GROUNDWATER  USE, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

For  primary   bibliographic   entry   see   Field   6D. 

W89-O8330 


POTENTIAL  OF  SURFACE  WATER  CON- 
TAMINATION FROM  THREE  TRIAZINE 
HERBICIDES, 

Kentucky  Water  Resources  Inst.,  Lexington. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-08334 


DEVELOPMENT  AND  DEMONSTRATION  OF 
PUMP  STATION  AND  SURFACE  DIVERSION 
MONITOR  SYSTEMS  FOR  WATER  AND 
ENERGY  EFFICIENCY  IMPROVEMENTS, 

Idaho  Univ.,  Kimberly.  Twin  Falls  Research  and 
Extension  Center. 

C.  E.  Brockway,  and  C.  W.  Robison. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89- 115562/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute 
Completion  Report,  Moscow,  July  1988.  18p,  5  fig 
5  tab.  USGS  contract  14-08-0001-G1419.  USGS 
project  G1419-05. 

Descriptors:  "Irrigation,  *Pumps,  *Open  channels, 
•Monitoring,  Flow,  Energy,  Idaho,  Monitors, 
Pump  stations,  Electronic  sensors,  Operations. 

Microprocessor  based  monitoring  units  for  pump 
station  and  open  channel  diversions  were  devel- 
oped and  installed  at  eight  locations  in  southern 
Idaho.  Commercial  electronic  units  and  sensors 
were  utilized  to  provide  operator  accessible  data  as 
well  as  storage  of  measured  and  calculated  param- 
eters. Pump  station  monitors  measure  and  record 
input  energy,  lift  and  pumping  pressures,  dis- 
charge, and  calculated  system  efficiency  as  well  as 
cost/unit  volume  of  water  pumped.  Open  channel 
diversion  monitors  utilize  float-operated  variable 
potentiometers  to  record  water  stage  as  input  to 
discharge  rating  curves  stored  in  the  processor. 
Some  start-up  and  operational  problems  such  as 


battery  drain  have  been  corrected  and  the  units 
provide  useful  data  both  for  operational  evaluation 
as  well  as  water  rights  administration.  (USGS) 
W89-08340 


MECHANISMS  OF  SALT  TOLERANCE  IN 
PLANTS  RELEVANT  TO  CLOSED  SYSTEM 
AGRICULTURE  IN  DESERT  ENVIRON- 
MENTS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-08346 


ESTIMATES  OF  CONSUMPTIVE  USE  AND 
GROUNDWATER  RETURN  FLOW  USING 
WATER  BUDGETS  IN  PARKER  VALLEY,  ARI- 
ZONA, AND  CALIFORNIA,  1981-84, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-08428 


APPLICATION  OF  MULTISPECTRAL  SCAN- 
NING REMOTE  SENSING  IN  AGRICULTUR- 
AL WATER  MANAGEMENT  PROBLEMS, 

Institute  for   Land  and  Water  Management   Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-08575 


POTENTIAL  OF  NUMERICAL  AGRONOMIC 
SIMULATION  MODELS, 

Centre  for  World  Food  Studies,  Wageningen-Am- 

sterdam,  The  Netherlands. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08606 


GROUND-WATER  YIELD  AND  POTENTIAL 
FOR  IRRIGATED  AGRICULTURE  IN  THE 
AREA  OF  THE  NAVAL  MAGAZINE  AND 
RADIO  TRANSMITTING  FACILITY,  LUALUA- 
LEI,  OAHU,  HAWAII, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08683 


FLOOD  CONTROL  WITH  THE  USE  OF  AN 
IRRIGATION  STORAGE  RESERVOIR, 

Ministry  of  Public  Works,  Santiago  (Chile).  Irriga- 
tion Directorate. 
E.  Kaliski. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  309-323,  6  fig,  4 
ref. 

Descriptors:  "Irrigation  programs,  *Storage  reser- 
voirs, *Flood  control,  "Multipurpose  reservoirs, 
♦Model  studies,  "Economic  aspects,  Mathematical 
studies,  Simulation  analysis,  Storage  capacity,  Data 
processing,  Flood  damage,  River  beds,  Flood 
waves,  Storms,  Chile. 

A  methodology  developed  to  analyze  the  effect  on 
irrigation  of  an  irrigation  reservoir  additionally 
serving  flood  control  purposes.  The  analysis  is 
basically  carried  out  in  economic  terms,  evaluating 
the  expected  net  benefit  in  the  longterm  operation 
of  a  project  used  for  both  purposes.  The  expected 
benefits  from  irrigation,  owing  to  the  use  of  a 
portion  of  the  reservoir's  storage  volume  for  flood 
control,  are  obtained  through  a  monthly  simulation 
model,  incorporating  the  useful  capacity  of  the 
reservoir  to  store  irrigation  water  as  variables.  The 
expected  benefits  from  flood  control  are  obtained 
through  a  mathematical  treatment  of  a  series  of 
land  data  related  to  the  damage  resulting  from  the 
inundations  caused  by  floods  in  various  return 
periods.  These  inundations  are  determined  accord- 
ing to  the  characteristics  of  the  reservoir,  the  river 
bed,  and  the  flood  wave.  Subsequently,  an  applica- 
tion of  the  methodology  to  the  'Paloma  System' 
and   the   results  achieved   in   the    1984  storm   in 


Santiago,  Chile  are  included.  (See  also  W89-08863) 

(Author's  abstract) 

W89-08890 


MULTI-PURPOSE  FLOOD  CONTROL  AND 
IRRIGATION  RESERVOIR  ON  A  TRIBUTARY 
OF  THE  ADIGE  RIVER  (ITALY), 

Padua  Univ.  (Italy). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-08895 


WATER  RESOURCES  DEVELOPMENT  IN  IN- 
DONESIA, 

Small  Tribes  Organization  of  Western  Washington, 

Sumner. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-08903 


WATER   RESOURCES   DEVELOPMENT   AND 
MANAGEMENT  IN  MALAYSIA, 

Drainage   and    Irrigation    Dept.,    Kuala    Lumpur 

(Malaysia). 

For  primary  bibliographic  entry  see  Field  6E. 

W89-08904 


WATER  RESOURCES  DEVELOPMENT  IN 
NEPAL, 

Water     and     Energy     Commission,     Kathmandu 

(Nepal). 

For  primary  bibliographic  entry  see  Field  6E. 

W89-08906 


POLICY  FRAMEWORK  AND  INSTITUTIONS 
FOR  WATER  RESOURCES  PLANNING,  DE- 
VELOPMENT, AND  MANAGEMENT  IN  PAKI- 
STAN, 

Pakistan  Water  and  Power  Development  Author- 
ity, Lahore. 

For  primary  bibliographic  entry  see  Field  6B. 
W89-08907 


WATER  RESOURCES  UTILIZATION  FOR  AG- 
RICULTURE IN  THAILAND, 

Royal  Irrigation  Dept.,  Bangkok  (Thailand). 

For   primary   bibliographic   entry   see   Field   6D. 

W89-08909 


WATER  RESOURCES  DEVELOPMENT  IN 
BANGLADESH:  PROBLEMS  AND  PROS- 
PECTS, 

North  West  Hydraulic  Consultants  Ltd.,   Dacca 

(Bangladesh). 

H.  R.  Khan. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 

kema,  Rotterdam,  Netherlands.  1987.  p  165-181,  1 

fig,  3  tab,  10  ref. 

Descriptors:  "Crop  production,  "Irrigation  pro- 
grams, "Water  resources  development,  "Bangla- 
desh, "Developing  countries,  Flood  control,  Agri- 
culture, Monsoons,  Drought,  Flooding,  Drainage. 

With  about  80%  of  the  population  of  Bangladesh 
engaged  in  agriculture,  food  grain  self-sufficiency 
has  emerged  as  one  of  the  major  policy  objectives. 
The  overall  development  program  in  Bangladesh 
has  been  geared  toward  this  objective,  with  a  focus 
on  irrigation  investments  with  immediate  impact 
on  the  food  grain  production.  This  paper  discusses 
the  development  of  irrigation  in  Bangladesh,  and 
the  constraints  imposed  on  the  crop  production  by 
the  alternating  monsoon  and  dry  seasons.  Also 
discussed  is  the  problem  of  flooding  and  drainage 
and  flood  control  projects.  (See  also  W89-08899) 
(Sand-PTT) 
W89-08911 


AGRO-SOCIO-ECONOMIC    CONDITIONS    IN 
BANGLADESH, 

Bangladesh  Inst,  of  Development  Studies,  Dacca. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-08912 
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LAND  USE  IN  BANGLADESH, 

Ministry  of  Food,  Dacca  (Bangladesh).  Food  Div. 
A.  K.  M.  K.  Choudhury. 

IN:  Water  Resources  Policy  for  Asia.  A. A.  Bal- 
kema,  Rotterdam,  Netherlands.  1987.  p  203-215,  1 
tab,  18  ref. 

Descriptors:  "Crop  production,  'Crop  yield, 
♦Water  resources  development,  'Bangladesh,  'De- 
veloping countries,  *Land  use,  'Irrigation,  'Drain- 
age, 'Flood  control,  Economic  aspects,  Urbaniza- 
tion, Industrialization,  Planning,  Agriculture,  Re- 
forestation, Human  population,  Cultivated  lands. 

Analysis  of  data  on  land  use  in  Bangladesh  be- 
tween 1971  and  1983  indicates  that  cropping  inten- 
sity and  land  use  have  not  improved  significantly 
over  this  period.  Programs  for  intensive  use  of 
agricultural  inputs  and  diversification  of  cropping 
systems,  including  multiple  cropping,  have  pro- 
duced no  noticeable  impact  on  increasing  the  crop- 
ping intensity  up  to  the  desired  level.  Forest  land 
has  also  declined  during  this  period,  despite  the 
government's  afforestation  and  replanting  pro- 
grams. Because  there  are  no  significant  areas  of 
virgin  land  to  be  opened  up,  increased  agricultural 
production  must  come  from  further  intensification 
of  cropping  and  diversification  programs.  Irriga- 
tion, drainage,  and  flood  control  schemes  have 
been  accorded  high  priority  for  achieving  self- 
sufficiency  in  food  grain  production  and  maximiz- 
ing production  of  export  commodities.  With  re- 
spect to  land  use  in  rural  areas,  the  per  capita 
availability  of  cultivable  land  is  low  compared  to 
other  developing  countries,  and  the  land/man  ratio 
is  expected  to  worsen  as  the  population  continues 
to  grow.  About  15%  of  the  rural  land  is  presently 
occupied  by  homesteads,  and  it  is  estimated  that  by 
the  turn  of  the  century,  30%  of  the  land  will  be 
used  for  homesteads  and  other  nonagricultural  pur- 
poses, further  reducing  the  cultivable  area  of  the 
country.  There  is  little  control  and  regulation  over 
land  use  in  the  rural  areas,  most  of  the  land  is 
producing  well  below  its  potential,  and  there  is 
little  incentive  for  sharecroppers  to  produce  more. 
Introduction  and  spread  of  new  technology  are 
being  hampered  due  to  insecurity  of  tenure,  frag- 
mentation of  land  holdings,  and  inadequate  supply 
and  services.  The  demand  for  land  for  nonagricul- 
tural purposes  and  urban  use  has  increased  sharply 
due  to  rapid  urbanization  and  industrialization,  and 
there  is  presently  no  effective  policy  for  protecting 
farmland  from  encroachment  by  the  urban  sector. 
These  problems  emphasize  the  need  for  a  national 
land  use  policy  to  meet  the  developmental  needs  of 
the  agricultural  section  in  the  rural  areas  as  well  as 
land  requirements  of  cities  and  towns  for  nonagri- 
cultural purposes  in  the  urban  sector.  (See  also 
W89-08899)  (Sand-PTT) 
W89-08913 


GROUND  WATER  POLICIES:  OPTIONS  AND 
LAWS  IN  BANGLADESH, 

Ministry  of  Agriculutre,  Dacca  (Bangladesh). 
For  primary  bibliographic  entry  see  Field  4B. 
W89-08918 


WATER  USER  ORGANIZATIONAL  NEEDS 
AND  ALTERNATIVES, 

National   Irrigation  Administration,  Quezon  City 

(Philipines). 

B.  U.  Bagadion. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 

kema,   Rotterdam,  Netherlands.    1987.   p   581-607. 

Descriptors:  'Water  resources  development, 
•Water  policy,  'Policy  making,  'Public  participa- 
tion, 'Water  users,  'Planning,  'Developing  coun- 
tries, 'Irrigation  programs,  Social  aspects.  Public 
relations,  Cooperatives,  Community  development, 
Irrigation  operation,  Administrative  agencies,  Phil- 
ippines. 

In  recent  years  there  has  been  increasing  interest  in 
the  organization  of  water  users  in  water  resources 
projects  in  developing  countries  In  irrigation  sys- 
tems, unless  water  users  organize  and  share  respon- 
sibilities for  operating  and  maintaining  the  system 
and  adopt  improved  methods  for  increasing  its 
production,  no  satisfactory  level  of  efficiency  and 
productivity  can  be  attained   The  experience  of  the 


National  Irrigation  Administration  (NIA)  in  the 
Philippines  shows  the  importance  of  policy  in  or- 
ganizing and  sustaining  water  users  associations.  In 
1976,  after  years  of  unsuccessfully  trying  to  orga- 
nize farmers,  the  NIA  started  pilot  projects  by 
fielding  community  organizers  who  lived  in  the 
farmers'  communities  and  mobilized  the  farmers  to 
participate  in  planning,  construction,  operation, 
and  maintenance  of  irrigation  systems.  To  make 
this  new  program  effective,  NlA  had  to  develop 
the  capability  to  respond  positively  to  the  farmers' 
participation  as  well  as  adopt  policies  that  foster 
such  participation  and  strengthen  irrigation  asso- 
ciations. In  irrigation  systems  covered  by  this  pro- 
gram, irrigation  associations  have  taken  responsi- 
bilities for  the  operation  and  maintenance  of  irriga- 
tion facilities  under  conditions  stipulated  in  agree- 
ments with  NIA.  These  associations  are  given 
training  in  irrigation  systems  management  and  fi- 
nancial management.  In  irrigation  systems  with 
these  associations,  canals  are  better  maintained, 
irrigation  fee  collections  have  increased,  and  rela- 
tions between  the  NIA  and  the  farmers  have  im- 
proved. (See  also  W89-08899)  (Sand-PTT) 
W89-08933 


IRRIGATION  DATA  FROM  CASTRO  AND 
PARMER  COUNTIES,  TEXAS,  1983-84, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

P.  L.  Rettman,  and  G.  D.  McAdoo. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-699,  1986.  36p,  2  fig,  5  tab,  6 
ref,  append. 

Descriptors:  'Texas,  'Castro  County,  'Parmer 
County,  'Irrigation-return  flow,  'Irrigation  effi- 
ciency, 'Irrigation  requirements,  Hydrologic  data, 
Agriculture,  Irrigation  practices,  Groundwater  ir- 
rigation, Aquifers,  Well  yields,  Crops,  Return 
flow,  Pumpage. 

Castro  and  Parmer  Counties,  with  an  estimated 
700,000  acres  under  irrigation,  are  two  of  the  lead- 
ing agricultural  counties  in  Texas.  Irrigation  data 
collected  by  the  U.S.  Geological  Survey  at  64 
randomly  selected  sites  are  summarized  as  part  of  a 
study  to  define  better  the  relationship  between 
pumpage  for  irrigation  and  return  flow  to  the  High 
Plains  aquifer  from  applied  water  (irrigation  plus 
precipitation).  The  irrigation  data  include  well 
yields,  time  of  operation,  fuel  consumption,  and 
water  applied  to  individual  crops  for  the  1983  and 
1984  growing  seasons.  The  average  water  applica- 
tion rate  for  corn  was  35.1  inches  in  1983  and  31.5 
inches  in  1984;  the  rate  for  cotton  was  12.4  inches 
in  1983  and  13.7  inches  in  1984;  and  the  rate  for 
wheat  was  15.5  inches  in  1984.  (Author's  abstract) 
W89-09108 


COMPARISON  OF  IRRIGATION  PUMPAGE 
WITH  CHANGE  IN  GROUND-WATER  STOR- 
AGE IN  THE  HIGH  PLAINS  AQUIFER  IN 
CHASE,  DUNDY,  AND  PERKINS  COUNTIES, 
NEBRASKA,  1975-83, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

F.  J.  Heimes,  C.  F.  Ferrigno,  E.  D.  Gutentag,  R. 
R.  Luckey,  and  D.  M.  Stephens. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    87-4044,    1987. 
34p,  10  fig,  9  tab,  14  ref. 

Descriptors:  'Recharge,  'Irrigation-return  flow, 
•Groundwater  irrigation,  'Groundwater  budget, 
'Irrigation  practices,  'Nebraska,  Groundwater  de- 
pletion, Groundwater  storage,  Specific  yield, 
Groundwater  recharge,  Irrigation. 

The  relation  between  pumpage  and  change  in  stor- 
age was  evaluated  for  most  of  a  three-county  area 
in  southwestern  Nebraska  from  1975  through  1983. 
Initial  comparison  of  the  1975-83  pumpage  with 
change  in  storage  in  the  study  area  indicated  that 
the  1,042,300  acre-ft  of  change  in  storage  was  only 
about  30%  of  the  3,425,000  acre-ft  of  pumpage.  An 
evaluation  of  the  data  used  to  calculate  pumpage 
and  change  in  storage  indicated  that  there  was  a 
relatively  large  potential  for  error  in  estimates  of 


specific  yield.  As  a  result,  minimum  and  maximum 
values  of  specific  yield  were  estimated  and  used  to 
recalculate  change  in  storage.  Estimates  also  were 
derived  for  the  minimum  and  maximum  amounts  of 
recharge  that  could  occur  as  a  result  of  cultivation 
practices.  The  minimum  and  maximum  estimate* 
for  specific  yield  and  for  recharge  from  cultivation 
practices  were  used  to  compute  a  range  of  value* 
for  the  potential  amount  of  additional  recharge 
that  occurred  as  a  result  of  irrigation.  The  mini- 
mum and  maximum  amounts  of  recharge  that 
could  be  caused  by  irrigation  in  the  study  area 
were  953,200  acre-ft  (28%  of  pumpage)  and 
2,611,200  acre-ft  (76%  of  pumpage),  respectively. 
These  values  indicate  that  a  substantial  percentage 
of  the  water  pumped  from  the  aquifer  is  resupplied 
to  storage  in  the  aquifer  as  a  result  of  a  combina- 
tion of  irrigation  return  flow  and  enhanced  re- 
charge from  precipitation  that  results  from  cultiva- 
tion and  irrigation  practices.  (Author's  abstract) 
W89-09175 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


RISK-ANALYSIS  BASED  STRATEGY  ON 
MULTI-PURPOSE  RESERVOIR  SYSTEMS  OP- 
ERATIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Urban  and  Regional  Planning.  '" 

For  primary  bibliographic  entry  see  Field  6A. 

W89-08244 


MEANS  FOR  PROVIDING  A  VERTICAL 
DRAIN  IN  SOIL, 

M.  O.  Juhola. 

U.S.  Patent  No.  4,449,848;  May  22,  1984,  4p,  3  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1042,  No  4,  p  1588,  May  22,  1984. 

Descriptors:  'Patents,  'Subsoil  drainage,  'Drain- 
age systems,  'Tubes,  Subsoil  drains,  Dewatering, 
Vertical  flow,  Clays,  Silt,  Soil  water. 

Prefabricated  drains  consolidate  water-carrying, 
fine-grained  soil  with  low  water  permeability,  such 
as  clay  and  silt,  by  dewatering  the  soil  vertically  to 
reduce  the  water  content.  The  vertical  drain  in  soil 
comprises  a  push  tube  and  a  prefabricated  drain 
provided  with  a  plate-like  anchor  on  its  lower  end. 
The  anchor  rests  against  the  lower  end  of  the  push 
tube  and,  when  the  push  tube  is  pulled  back  up- 
wards, keeps  the  drain  in  place.  The  push  tube 
contains  at  least  one  pouch-like  pressure  member 
between  the  lower  end  and  the  anchor,  which  can 
be  inflated  using  a  pressurized  fluid  so  that  it 
pushes  the  anchor  off  the  lower  end  of  the  push 
tube  and  spreads  it  out  in  a  fully  opened  position. 
Thus,  the  surface  of  the  anchor  that  attaches  to  the 
adjacent  soil  becomes  substantially  larger  so  that 
the  anchor  plate  will  be  positively  retained  in  place 
when  the  push  tube  is  pulled  up.  The  bearing 
capacity  of  the  ground  is  improved  and  settlings 
are  accelerated,  while  the  shearing  strength  of  the 
soil  increases.  (Cremmins-AEPCO) 
W89-08279 


OPEN  TOP  DRAIN, 

Bethlehem  Steel  Corp.,  PA. 

L.  N.  Lamphier,  and  W.  A.  Meyers. 

U.S.  Patent  No.  4,451,172;  May  29,  1984,  4p,  9  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1042,  No  5,  p2045,  May  29,  1984. 

Descriptors:  'Patents,  'Culverts,  'Surface  drain- 
age, 'Pipes,  'Drainage  systems,  Water  convey- 
ance, Anchors,  Conveyance  structures,  Paving. 

A  corrugated  metal  open  top  drain  pipe  collects 
and  removes  surface  water  from  highways,  park- 
ing lots,  airports,  and  the  like.  A  culvert  contains  a 
corrugated  metal  cylindrical  wall  and  longitudinal- 
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ly  spaced  and  elongated  rectangular  openings, 
which  are  disposed  at  regular  intervals  in  a  line 
along  the  top  of  the  culvert  for  the  entry  of  water. 
The  openings  are  separated  longitudinally  by 
curved  portions  of  the  corrugated  wall.  Each  wall 
portion  includes  at  least  one  corrugation  and  a 
seam.  The  bottom  and  sides  of  the  culvert  wall  are 
essentially  free  of  openings.  Metal  bar  anchors, 
having  a  curved  portion  extending  obliquely  across 
one  of  the  openings  and  secured  to  the  bottom  of 
the  corrugation  valley  on  either  side  of  the  open- 
ing, contain  two  end  portions  projecting  upwardly 
and  outwardly  away  from  the  outer  surface  of  the 
culvert  wall.  (Cremmins-AEPCO) 
W89-08285 


DRAINING,  IRRIGATING  AND  DISPERSING 
MASS, 

M.  L.  Minielle,  A.  H.  Mazoin,  R.  P.  Brun,  S.  V. 
Chevanne,  and  J.  L.  See. 

U.S.  Patent  No.  4,411,555;  October  25,  1983,  7p,  14 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1035,  No  4,  pl561,  October  25,  1983. 

Descriptors:  'Patents,  'Subsurface  drainage,  *Soil 
porosity,  'Subsoil  drainage,  'Subsurface  irrigation, 
Soil  dispersants,  Irrigation  practices,  Drainage 
practices,  Enrichment,  Porous  media,  Capillary 
water. 

A  mass  that  was  constructed  for  draining,  irrigat- 
ing, or  lightening  of  soils  is  composed  of  hollow 
elements  of  various  sizes,  shapes,  wall  thicknesses, 
and  rigidity.  The  elements  are  internally  defined 
through  open-ended  capillary  or  semi-capillary 
passages.  The  mass  is  also  composed  of  soil  in 
which  the  hollow  elements  are  dispersed  in  mutual 
contact.  The  elements  are  oriented  so  as  to  provide 
spaces  of  various  shapes  and  dimensions  between 
adjacent  elements  to  form  a  porous  mass.  Some  of 
the  elements  comprise  two  hollow  hemispheres 
and  a  system  for  joining  the  hemispheres  to  form 
hollow  spheres.  (Cremmins-AEPCO) 
W89-08296 


DRAINAGE  TUBE, 

A.A.R.C.   (Management)   Pty.    Limited,   Victoria 

(Australia).  (Assignee). 

A.  E.  Flecknoe-Brown. 

U.S.  Patent  No.  4,639,165;  January  27,  1986,  lip,  7 

fig,  2  tab.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1074,  No  4,  p2045,  January  27 

1986. 

Descriptors:  'Patents,  'Subsoil  drainage,  'Drain- 
age systems,  'Trenches,  Soil  water,  Wastewater 
management,  Water  transport,  Filter  media. 

A  continuous  subsoil  strip  or  sheet  drainage  ele- 
ment is  used  in  trench  drain  systems  for  removing 
water  from  soil  in  agriculture,  road  building,  and 
construction,  and  in  distributing  wastewater  into 
drainage,  irrigation,  or  leach  fields.  The  drainage 
element  comprises  an  internal  supporting  thermo- 
plastic core  strip  or  sheet  of  generally  planar  con- 
figuration. Upon  the  strip  or  sheet  is  disposed  on  at 
least  one  side  of  the  base  plane,  regularly  spaced, 
hollow,  equal  depth  tapered  supporting  projections 
having  generally  flat  tops.  The  core  is  covered  on 
ill  four  sides  with  a  flexible  geotextile  filter  cloth. 
rhe  cloth  is  not  attached  to  the  projections  on  the 
core  and  is  free  to  move  with  respect  to  the 
projections.  The  relative  depth  and  spacing  of  the 
projections  acts  to  restrain  the  filter  cloth  against 
seing  forced  into  the  hollow  interiors  of  the  pre- 
lections. The  depth  of  the  projections  is  preferably 
jreater  than  one  quarter  of  their  closest  spacing 
md  the  average  diameter  of  their  flat  tops  may  be 
jreater  than  0.2  and  less  than  0.35  of  their  closest 
ipacing.  (Cremmins-AEPCO) 
W89-08301 


Descriptors:  'Patents,  'Surface  drainage,  'Drain- 
age systems,  'Frost,  'Pipes,  Drainage  engineering, 
Freezing,  Thawing. 

Surface  water  drains  and  manholes  are  installed  in 
ground  that  is  susceptible  to  frost  using  a  drain 
cover  at  the  ground  surface,  a  drain  bottom,  and 
one  or  more  drain  pipes  extending  from  the  cover 
to  the  drain  bottom.  The  drain  bottom  is  initially 
positioned  within  the  ground  below  the  frost  line. 
A  long  upper  drain  pipe  having  a  slightly  conical 
outer  form  is  placed  in  the  ground,  with  the  pipe 
turned  with  its  widest  end  downwards.  The  end  of 
the  conical  pipe  is  inserted  into  a  socket  in  the 
drain  bottom  to  form  a  telescopic  joint  between 
the  bottom  of  the  pipe  and  the  socket,  while  pro- 
viding a  guard  over  the  joint  to  accept  the  move- 
ment between  the  pipe  and  underlying  stationary 
drain  bottom.  The  conicity  of  the  pipe  is  small 
enough  to  prevent  the  pipe  from  engaging  in  the 
rising  movement  of  the  surrounding  ground,  owing 
to  the  frost.  The  conicity  also  facilitates  the  return 
of  the  pipe  when  the  ground  thaws.  (Cremmins- 
AEPCO) 
W89-08302 


HYDROLOGIC  DATA  COLLECTION  ACTIVI- 
TIES IN  THE  SOLOMON  GULCH  BASIN 
NEAR  VALDEZ,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08362 


METHODS  TO  DETERMINE  TRANSIT 
LOSSES  FOR  RETURN  FLOWS  OF  TRANS- 
MOUNTAIN  WATER  IN  FOUNTAIN  CREEK 
BETWEEN  COLORADO  SPRINGS  AND  THE 
ARKANSAS  RIVER,  COLORADO, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08412 


FLOODFLOW  CHARACTERISTICS  OF  WYO- 
MING STREAMS-A  COMPILATION  OF  PRE- 
VIOUS INVESTIGATIONS, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08450 


HYDROLOGIC  DATA  COLLECTION  ACTIVI- 
TIES IN  THE  SOLOMON  GULCH  BASIN 
NEAR  VALDEZ,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-08458 


METHOD  AND  APPARATUS  FOR  LAYING 
DRAINS  IN  FROST-SUSCEPTIBLE  GROUND 
*ND  DRAINS  LAID  IN  SUCH  GROUND, 

3.  S.  Arntyr,  and  T.  I.  Engstrom. 
U.S.  Patent  No.  4,553,876;  November  19,  1985,  7p, 
JL8'  of!>cial  Gazette  of  the  United  States  Patent 
Jffice,  Vol  1060,  No  3,  pl211,  November  19,  1985 


SPECIAL  FLOOD  HAZARD  EVALUATION 
REPORT:  MAUMEE  RIVER,  HENRY 
COUNTY,  OHIO. 

Army  Engineer  District,  Buffalo,  NY. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A187  602. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Army  Corps  of  Engineers,  Buffalo  District,  Sep- 
tember 1987.  37p,  1  fig,  2  tab,  2  plates. 

Descriptors:  'Flood  hazard,  'Flood  profiles, 
'Rivers,  'Flood  plain  management,  'Ohio,  Flood 
plains,  Floodways,  Land  use,  Maumee  River, 
Flood  forecasting,  Floods. 

This  Special  Flood  Hazard  Evaluation  Report, 
prepared  at  the  request  of  the  Ohio  Department  of 
Natural  Resources,  investigates  the  potential  flood 
situation  along  the  Maumee  River  for  its  entire 
length  in  Henry  County,  with  the  exception  of  the 
city  of  Napoleon,  which  has  previously  been  stud- 
ied under  the  National  Flood  Insurance  Program. 
Most  of  the  area  along  the  river  in  Henry  County 
is  predominately  rural  with  the  only  city  being 
Napoleon.  Knowledge  of  potential  floods  and 
flood  hazards  is  important  in  land  use  planning. 
This  report  includes  a  history  of  flooding  along  the 
Maumee  River  and  identifies  those  areas  that  are 


subject  to  possible  future  floods.  Special  emphasis 
is  given  to  those  floods  through  the  use  of  maps 
and  water  surface  profiles.  While  the  report  does 
not  provide  solutions  to  flood  problems,  it  does 
furnish  a  suitable  basis  for  the  adoption  of  land  use 
controls  to  guide  flood  plain  development  and 
thereby  and  reduce  flood  damages  which  might  be 
embodied  in  an  overall  Flood  Plain  Management 
program.  Other  types  of  studies,  such  as  those  of 
environmental  attributes  and  the  current  and  future 
land  use  role  of  the  flood  plain  as  part  of  its 
surroundings,  would  also  profit  from  this  informa- 
tion. (Lantz-PTT) 
W89-08535 


BUFFALO  METROPOLITAN  AREA,  NY,  ERIE 
COUNTY  ALONG  LAKE  ERIE  AND  NIAGARA 
RIVER-SHORELINE  PROTECTION  INTERIM 
RECONNAISSANCE  REPORT. 

Army  Engineer  District,  Buffalo,  NY. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08553 


ALGAE  AS  WEEDS:  ECONOMIC  IMPACT, 
ECOLOGY,  AND  MANAGEMENT  ALTERNA- 
TIVES, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Botany  and 
Plant  Pathology. 

C.  A.  Lembi,  S.  W.  O'Neal,  and  D.  F.  Spencer. 
IN:  Algae  and  Human  Affairs.  Cambridge  Univer- 
sity Press,  New  York.  1988.  p  455-481,  1  fig,  136 
ref. 

Descriptors:  'Algal  control,  'Algae,  'Aquatic 
weeds,  'Aquatic  productivity,  Algal  growth, 
Aquatic  plants,  Nuisance  algae,  Economic  aspects, 
Algicides,  Eutrophication,  Algae  harvesting. 

The  two  major  growth  forms  of  freshwater  macro- 
phytic algae  are  filamentous  mat  formers  and  char- 
oids.  The  economic  impact  of  weedy  algae  is  virtu- 
ally impossible  to  quantify.  However,  macrophytic 
algae  restrict  and  greatly  reduce  the  efficiency  of 
culture  and  harvest  activities  in  fish  culture  ponds, 
impair  aquatic  recreational  activities,  cause  oxygen 
depletion,  and  clog  rivers,  canals  and  drainage 
facilities.  Very  little  is  known  of  the  impact,  either 
positive  or  negative,  of  macrophytic  algae  on  natu- 
ral aquatic  systems.  Little  information  is  available 
on  the  extent  and  distribution  of  aquatic  weeds 
because  few  studies  have  been  conducted  and  fila- 
mentous algae  are  seldom  differentiated  from  vas- 
cular plants  in  the  studies  that  are  done.  Attempts 
at  control  have  not  been  highly  successful.  Alter- 
ation of  environmental  conditions  regulating 
growth  remains  the  most  effective  method  for  re- 
ducing algal  growth.  Of  the  algicides  available 
only  copper  sulfate  can  be  used  selectively  for 
algae,  and  it  has  a  relatively  short  persistence  time 
in  water.  Other  control  techniques  include  harvest- 
ing and  biological  controls.  (See  also  W89-08612) 
(White-Reimer-PTT) 
W89-08617 


ESTIMATES  OF  STREAMFLOW  CHARAC- 
TERISTICS FOR  SELECTED  SMALL 
STREAMS,  BAKER  RIVER  BASIN,  WASHING- 
TON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08624 


FLOODS  IN  KANSAS  AND  TECHNIQUES  FOR 
ESTIMATING  THEIR  MAGNITUDE  AND  FRE- 
QUENCY ON  UNREGULATED  STREAMS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08625 


TRANSIT  LOSSES  AND  TRAVELTIMES  FOR 
RESERVOIR  RELEASES  DURING  DROUGHT 
CONDITIONS  ALONG  THE  NEOSHO  RIVER 
FROM  COUNCIL  GROVE  LAKE  TO  IOLA, 
EAST-CENTRAL  KANSAS, 
Geological    Survey,    Lawrence,    KS.    Water    Re- 


87 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
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sources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08768 


REGIONALIZATION  OF  LOW-FLOW  CHAR- 
ACTERISTICS OF  TENNESSEE  STREAMS, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08813 


FLOOD  OF  DECEMBER  1982  AND  THE  100- 
AND  500-YEAR  FLOOD  ON  THE  BUFFALO 
RIVER,  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
B.  L.  Neely. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4192,  1985. 
37p,  26  fig,  2  tab,  4  ref. 

Descriptors:  *Arkansas,  'Maximum  probable 
floods,  *Buffalo  River,  *Flood  profiles,  *Flood 
peak,  *Flood  stages,  Floods,  Hydrographs,  Flow 
duration. 

Flood  profiles,  peak  discharges,  and  stages  were 
determined  for  the  December  1982,  the  100-year, 
and  the  500-year  floods  at  17  sites  along  the  Buffa- 
lo River,  Arkansas.  Typical  synthetic  stage  hydro- 
graphs  for  the  100-  and  500-year  floods  were  deter- 
mined for  each  site.  Flow  duration  data  for  gaging 
stations  at  St.  Joe  and  Rush  are  shown.  The  aver- 
age velocity  of  the  water  for  the  100-  and  500-year 
floods  is  shown  for  each  site.  Approximate  flood 
boundaries  delineating  the  100-  and  500-year  floods 
are  shown  for  Ponca,  Steel  Creek,  Pruitt,  St.  Joe, 
and  Buffalo  Point.  (Author's  abstract) 
W89-08814 


FLOOD  OF  OCTOBER  1983  IN  SOUTHEAST- 
ERN ARIZONA-AREAS  OF  INUNDATION  IN 
SELECTED  REACHES  ALONG  THE  GILA 
RIVER, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08815 


FLOOD  HYDROLOGY:  PROCEEDINGS  OF 
THE  INTERNATIONAL  SYMPOSIUM  ON 
FLOOD  FREQUENCY  AND  RISK  ANALYSES, 
14-17  MAY  1986,  LOUISIANA  STATE  UNIVER- 
SITY, BATON  ROUGE,  U.S.A. 
For  primary  bibliographic  entry  see  Field  IOC. 
W89-08863 


FUTURE  FLOOD  RESEARCH  AGENDA  FOR 
THE  UNITED  STATES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  6F. 
W89-08865 


UK  FLOOD  STUDIES  REPORT:  CONTINUING 
RESPONSIBILITIES  AND  RESEARCH  NEEDS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7C. 
W89-08866 


FLOOD  MANAGEMENT  IN  THE  NETHER- 
LANDS FROM  THE  MIDDLE  AGES  TO  THE 
SPACE  ERA, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
J.  W.  van  der  Made. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  271-280,  6  fig,  2 
tab,  6  ref. 

Descriptors:  'Hydrologic  systems,  *Flood  fore- 
casting, 'Flood  control,  'Storm  surges,  Nether- 
lands, 'Flooding,  'Rivers,  'Coastal  waters,  Model 
studies,  River  systems,  Coasts,  Information  sys- 
tems, History. 


After  a  general  description  of  hydrological  condi- 
tions in  the  Netherlands,  with  special  reference  to 
the  threat  of  flooding  from  either  the  rivers  or  the 
sea,  a  historical  review  is  given  of  the  forecasting 
procedures  for  river  floods  and  for  storm  surges. 
The  present  situation  is  described,  highlighting  the 
organization  of  the  information  and  warning  serv- 
ices and  the  methods  used  to  assess  forecasts.  Fi- 
nally, a  brief  look  is  taken  at  possible  future  devel- 
opments of  modelling  and  observation  techniques. 
(See  also  W89-08863)  (Author's  abstract) 
W89-08886 


OPTIMIZING  FLOOD  PROTECTION  FOR  CY- 
PRESS CREEK,  HARRIS  COUNTY,  TEXAS, 

Army  Engineer  District,  Galveston,  TX. 
P.  C.  Wilson,  and  R.  Pudlewski. 
IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  281-287,  2  fig,  3 
tab,  7  ref. 

Descriptors:  'Flood  protection,  'Flood  damage, 
'Texas,  'Watershed  management,  Flood  frequen- 
cy, Flood  channels,  Storms,  Planning,  Runoff, 
River  basins,  Hydrologic  models,  Discharge  fre- 
quency, Optimization,  Interagency  cooperation, 
Flood  recurrence  interval,  Channel  improvement. 

The  formulation  of  a  flood  damage  reduction 
project  is  described  for  Cypress  Creek  in  the  San 
Jacinto  River  Basin  in  Harris  County,  Texas, 
U.S.A.  The  investigation  was  conducted  in  accord- 
ance with  the  planning  guidance  and  hydrologic 
study  guidelines  of  the  U.S.  Water  Resources 
Council  and  the  National  Weather  Service,  supple- 
mented by  instructions  and  regulations  of  the  U.S. 
Army  Corps  of  Engineers.  In  developing  the  dis- 
charge-frequency curve,  the  computed  Probable 
Maximum  Storm  discharge  of  3,115  cubic  meters/ 
second  was  arbitrarily  assigned  a  return  frequency 
of  once  in  10,000  years.  The  optimum  plan  is  an 
improved  channel  to  carry  40-year  frequency  flood 
flows  under  1990  conditions  of  watershed  develop- 
ment. This  level  of  flood  protection  is  expected  to 
degrade  over  time,  unless  county  officials  are  suc- 
cessful in  their  efforts  to  control  future  runoff  to 
the  creek.  (See  also  W89-08863  )  (Author's  ab- 
stract) 
W89-08887 


EFFECT  OF  EMBANKING  ON  RIVER  AND 
SEA  FLOODS, 

International  Inst,  of  Hydraulic  and  Environmental 
Engineering,  Delft  (Netherlands). 
A.  Volker. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  289-297,  2  fig,  3 
ref. 

Descriptors:  'Flood  protection,  'Tidal  floods, 
'Model  studies,  'Rivers,  'Embankments,  'Floods, 
'Tidal  rivers,  Coastal  zone  management,  Hydrau- 
lic models,  Morphology,  Water  management, 
Flood  peak,  Flash  floods,  Mathematical  models, 
Expenditures,  Morphology,  Cropland,  River  beds, 
Bank  erosion,  Tidal  marshes,  Tidal  currents,  Dams, 
Drainage,  Storm  surges,  Hydrological  regimes. 

The  effects  of  embanking  on  floods  in  the  nontidal 
reach  of  a  river,  as  well  as  in  the  tidal  reach,  is 
described.  These  effects,  often  called  'side  effects,' 
are  of  various  kinds:  hydraulic  effects,  morphologi- 
cal effects,  and  effects  on  the  water  management  of 
the  land  areas.  In  the  nontidal  reach  the  hydraulic 
effect,  most  pronounced  in  the  case  of  flash  floods 
with  sharp  peaks,  generally  consists  of  a  rise  in  the 
maximum  flood  levels.  Before  the  introduction  of 
physical  and  mathematical  models,  the  hydraulic 
effects  of  embanking  were  difficult  to  evaluate,  and 
unexpected  difficulties  occurred  after  construction. 
Nowadays  reliable  predictions  can  be  made  but  the 
costs  of  the  models,  including  the  extensive  data 
collection,  are  high.  In  order  to  justify  these  ex- 
penses, preliminary  estimates  are  required,  show- 
ing the  order  of  magnitude  of  the  hydraulic  effects, 


for  which  only  a  few  data  are  needed.  Other  side 
effects  of  embanking  are:  river  morphology,  water 
management,  cropping  patterns,  and  sanitary  con- 
ditions The  most  important  effect  on  river  mor- 
phology is  a  possible  rise  in  the  river  bed,  causing  a 
rise  in  the  flood  levels  in  addition  to  the  hydraulic 
effect.  Furthermore,  embanking  may  entail  in- 
creased meandering  of  the  river  and  increased 
bank  erosion.  In  the  tidal  reach,  embanking  of  tidal 
marshes  which  are  exposed  to  flooding  during  the 
tidal  cycle  involves  a  reduction  of  the  tidal  vol- 
umes. The  tidal  currents  which  govern  the  mor- 
phology of  the  tidal  creeks  decrease  and  silting-up 
may  occur.  This  reduces  the  possibility  of  tidal 
gravity  drainage.  Enclosure  of  tidal  embaymentt 
and  estuaries  may  also  modify  the  tides  outside  the 
enclosing  dam.  Under  certain  conditions  the  reduc- 
tion of  the  area  of  the  basin  exposed  to  flooding 
during  storms  leads  to  a  rise  in  the  storm  surge 
levels.  Whereas  at  present  the  hydraulic  effects  of 
embanking  can  be  predicted  well,  provided  that 
adequate  data  is  available  on  the  original  hydrolog- 
ic regime,  it  is  still  much  more  difficult  to  make  a 
quantitative  prediction  of  the  morphologic  effects. 
(See  also  W89-08863)  (Author's  abstract) 
W89-08888 


MODEL  FOR  THE  OPERATION  OF  SPILL- 
WAY GATES  IN  PLUVIAL  FLOODS, 

Ministry  of  Public  Works,  Santiago  (Chile).  Irriga- 
tion Directorate. 
L.  Arrau. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  299-308,  3  fig,  4 
ref. 

Descriptors:  'Model  studies,  'Flood  control,  'Res- 
ervoir operation,  'Spillway  gates,  'Flood  forecast- 
ing, 'Hydrologic  systems,  Rainfall,  Hydrologic 
data,  Economic  aspects,  Flood  damage,  Storage 
reservoirs,  Flood  waves,  Flow  discharge,  Water 
storage,  Decision  making,  Operating  policies. 

A  methodology  based  on  Decision-Making  Theory 
under  conditions  of  uncertainty  is  developed  for 
the  operation  of  a  spillway  gate  during  floods  of  a 
pluvial  origin.  Forecast  states  are  given  by  an 
independent  flood  forecast  model  with  respect  to  a 
given  rainfall.  Two  types  of  uncertainty  conditions 
are  described:  hydrological  conditions  based  on  the 
forecasts  and  economic  conditions  due  to  the  lack 
of  knowledge  concerning  the  actual  damages  that  a 
given  flow  may  cause  downstream  of  the  storage 
reservoir.  These  imply  making  two  decisions:  one 
regarding  the  maximum  flow  to  be  made  when  the 
flood  wave  reaches  the  reservoir.  The  ultimate 
goal  is  to  minimize  the  economic  damages  caused 
by  the  discharged  flow  plus  the  damages  caused  by 
a  deficient  operation  resulting  in  a  smaller  volume 
of  stored  water  when  the  flood  is  over,  compared 
to  a  normal  operation  condition.  (See  also  W89- 
08863)  (Author's  abstract) 
W89-08889 

FLOOD  CONTROL  WITH  THE  USE  OF  AN 
IRRIGATION  STORAGE  RESERVOIR, 

Ministry  of  Public  Works,  Santiago  (Chile).  Irriga- 
tion Directorate. 
For  primary  bibliographic  entry  see  Field  3F. 
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COST-BENEFIT  ANALYSIS  OF  A  PROPOSED 
STORM  SURGE  BARRIER  ON  THE  RIVER 
SCHELDT  (BELGIUM), 

Katholieke  Univ.  Leuven  (Belgium). 
J.  Berlamont,  M.  Sas,  and  P.  Van  Rompuy. 
IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  333-345,  6  fig,  2 
tab,  6  ref. 

Descriptors:  'Hydraulic  structures,  'Belgium, 
•Storm  surges,  'Flooding,  'Simulation  analysis, 
'Flood     protection,     'Barriers,     'River    systems, 
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•Economic  aspects.  Flood  damage,  Flood  frequen- 
cy. Gaging  stations,  Evaluation,  Cost-benefit  anal- 
ysis. 

At  the  request  of  the  Belgian  government,  the 
University  of  Leuven  carried  out  a  multi-discipli- 
nary evaluation  study  of  the  proposed  storm  surge 
barrier  on  the  river  Scheldt,  near  Antwerp  (Bel- 
gium). After  assessing  the  frequency  of  occurrence 
of  storm  surge  levels  at  Antwerp  and  at  any  other 
station  along  the  river,  a  number  of  inundation 
scenarios  were  simulated  to  estimate  the  flooded 
area,  and  thus  the  damage  as  a  function  of  the 
return  period.  It  was  found  that  the  cost  of  the 
storm  surge  barrier  was  six  to  seventeen  times 
higher  than  its  benefit:  it  only  offers  a  very  expen- 
sive marginal  extra  safety.  As  a  consequence  of  the 
study,  the  barrier  project  has  been  abandoned.  The 
study  has  proved  that  a  multi-disciplinary  ap- 
proach is  the  best  way  to  evaluate  flood  protection 
alternatives  in  a  systematic  way,  within  the  wide 
range  of  socio-economical  constraints.  (See  also 
W89-08863)  (Author's  abstract) 
W89-08892 


FLOOD  PLAIN  MANAGEMENT:  THE  NZ  EX- 
PERIENCE, 

Ministry  of  Works  and  Development,  Wellington 

[New  Zealand). 

For  primary  bibliographic  entry  see  Field  6F. 
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5TUDY  FOR  REAL  TIME  OPERATION  OF 
FOUR  FLOOD  RESERVOIRS, 

/rije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

1  van  der  Beken,  G.  L.  Vandewiele,  J.  Marien,  I. 
rerrens,  and  G.  de  Schrijver. 
N:  Flood  Hydrology:  Proceedings  of  the  Interna- 
ional  Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
ity.  Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Ibmpany,  Boston,  MA.  1987.  p  369-378,  2  fig  2 
ab,  9ref.  6 

)escriptors:  'Reservoir  operation,  *Flood-control 
torage,  'Model  studies,  'Simulation  analysis, 
Flood  control,  'Flood  protection,  'Reservoirs, 
liver  basins,  Weirs,  Computer  models,  Flood  fore- 
asting,  Process  control,  Automation,  Belgium. 

^  real  time  flood  control  project  was  performed  in 
telgium.  Studies  developed  for  the  automatic  op- 
ration  of  the  Dijle  flood  reservoir  have  been 
xtended  for  a  system  of  four  flood  reservoirs  in 
he  Demer  basin,  adjacent  to  the  Dijle  basin.  The 
oal  of  the  study  is  to  design  a  fully  automatic 
peration  scheme  of  all  weirs  of  the  four  reservoirs 
y  using  real  time  forecasts  of  the  different  parts  of 
de  flow  system.  But  the  on-line  calculations  and 
isks  of  the  process-computer  in  the  future  real 
me  system  can  only  be  formulated  in  detail  when 
n  acceptable  strategy  for  operating  these  reser- 
oirs  has  been  developed.  Evaluation  of  this  con- 
•ol  strategy  has  been  made  by  an  extensive  com- 
uter  simulation  study  of  the  complete  flood  pro- 
sction  scheme.  (See  also  W89-08863)  (Author's 
bstract) 
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IULTI-PURPOSE  FLOOD  CONTROL  AND 
RRIGATION  RESERVOIR  ON  A  TRIBUTARY 
»F  THE  ADIGE  RIVER  (ITALY), 

adua  Univ.  (Italy). 

.  Mazzalai,  and  L.  Eccher. 

M:  Flood  Hydrology:  Proceedings  of  the  Interna- 

onal  Symposium  on  Flood  Frequency  and  Risk 

■nalyses,  14-17  May  1986,  Louisiana  State  Univer- 

ty,  Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 

ompany,  Boston,  MA.   1987.  p  379-388    6  fie    3 

ib,  6  ref.  6' 

[escriptors:  'Italy,  'Reservoirs,  'River  systems, 
Watershed  management,  'Dikes,  'Multipurpose 
servoirs,  'Irrigation,  'Flood  plain  management, 
Flood  control,  Flood  damage,  Flood  routing,  Al- 
wial  channels,  Perched  streams,  Tributaries, 
lvers. 

he  works  of  the  multi-purpose  Valda  reservoir  on 
ie  Avisio  River,  one  of  the  major  tributaries  of 


the  Adige  River  whose  watershed  is  in  Italy  (the 
third  largest  in  extent),  are  briefly  described.  For  at 
least  one  third  of  its  length,  the  Adige  River  chan- 
nel is  perched,  and  the  possibility  of  overtopping 
the  dike  system  creates  a  high  hazard  of  flooding 
to  very  densely  populated  areas.  Flood  studies, 
flood  control  design  criteria,  and  flood  routing  in 
the  reservoir  itself  and  along  the  Adige  River  are 
among  the  major  topics  presented.  (See  also  W89- 
08863)  (Author's  abstract) 
W89-08895 


CATASTROPHIC  FLOOD  AND  ITS  CONTROL 
IN  AUGUST,  1963  ON  HAIHE  RIVER  BASIN 
OF  CHINA, 

Ministry  of  Water  Resources  and  Electric  Power, 
Beijing  (China).  Dept.  of  Water  Management. 
H.  Bou,  and  L.  Ke. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,   Boston,   MA.    1987.   p  389-398,   6  fig. 

Descriptors:  'Disasters,  'Flood  control,  'River 
basins,  'Flood  plain  management,  'Flood  damage, 
'China,  Flood  frequency,  Floodproofing,  Political 
aspects,  Economic  aspects,  Planning,  Nonstructu- 
ral alternative. 

The  Haihe  River  is  one  of  the  seven  main  rivers  in 
China.  The  capital  of  China,  Beijing,  and  the  large 
industrial  city,  Tianjin,  are  all  located  within  this 
river  basin.  It  is  a  political,  economical,  and  cultur- 
al center  of  China,  and  has  suffered  frequently- 
occurring  flood  disasters  in  the  past.  The  salient 
features  of  the  catastrophic  flood  of  August,  1963 
in  this  region  are  described,  along  with  several  key 
measures  that  were  adopted.  The  experiences  and 
lessons  learned  in  the  combined  actions  of  structur- 
al and  non-structural  measures  of  flood  control  are 
also  summarized.  In  the  future,  this  event  will  have 
profound  significance  for  the  reconsideration  of 
the  guidelines  and  policies  of  river  control,  as  well 
as  the  defensive  measures  taken  to  fulfill  the  goals 
set  by  the  flood-relief  agencies.  (See  also  W89- 
08863)  (Author's  abstract) 
W89-08896 


BRAZILIAN  ELECTRIC  SECTOR  EXPERI- 
ENCE IN  FLOOD  CONTROL, 

ELETROBRAS,  Rio  de  Janeiro  (Brazil). 
A.  M.  Vieira,  P.  R.  H.  Sales,  and  L.  A.  L.  Barretto. 
IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  409-418,  2  fie  3 
tab,  6  ref.  6 

Descriptors:  'Electric  power  industry,  'Reservoir 
operation,  'Flood  control,  'Multipurpose  reser- 
voirs, 'Flood-control  storage,  'Storage  reservoirs, 
'Mathematical  models,  'Resource  allocation, 
'Streamflow  forecasting,  Synthetic  analysis, 
Brazil,  Comparison  studies,  Performance  evalua- 
tion. 

A  report  of  the  Brazilian  experience  in  flood  con- 
trol problem  analyses  by  the  determination  and 
allocation  of  flood  control  space  in  its  reservoirs  is 
presented.  The  volume  times  duration  curve 
method  of  flood  control  space  determination  is  still 
the  current  solution  for  the  problem.  New  method- 
ologies were  tried  in  order  to  avoid  allocation 
difficulties  in  the  use  of  this  method;  the  method 
gives  only  the  maximum  flood  control  storage  for 
the  wet  season  and  a  constant  allocation  of  this 
storage  could  promote  a  higher  energy  deficit  risk. 
The  surplus  volumes  method,  also  presented,  is  an 
alternative  for  the  flood  control  storage  evaluation 
which,  however,  does  not  overcome  the  allocation 
question.  Another  alternative  is  the  critical  trajec- 
tories method  which  is  an  extension  of  the  surplus 
volumes  method.  This  method  solves  the  problem 
of  allocation  by  indicating  the  flood  control  stor- 
age variation  through  the  rainy  period.  However, 
it  demands  synthetic  daily  mean  streamflow  series. 
The  results  obtained  by  the  three  methods  for  the 
Sobradinho  Reservoir  (34.116  cubic  kilometers)  on 
the  Sao  Francisco  River  in  the  northeastern  region 


of  the  country  are  compared.  (See  also  W89-08863) 

(Author's  abstract) 
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LAND  USE  IN  BANGLADESH, 

Ministry  of  Food,  Dacca  (Bangladesh).  Food  Div. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-08913 


MEKONG  PROJECT:  AN  EXERCISE  IN  RE- 
GIONAL COOPERATION  TO  DEVELOP  THE 
LOWER  MEKONG  BASIN, 

Mekong  Committee,  Bangkok  (Thailand). 

P.  Chomchai. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 

kema,  Rotterdam,  Netherlands.  1987.  p  497-508,  4 

ref. 

Descriptors:  'Water  resources  development, 
'River  basin  development,  'Regional  develop- 
ment, 'Mekong  River,  'International  commissions, 
'Planning,  Administrative  agencies,  Southeast 
Asia,  Watershed  management,  Water  supply  devel- 
opment, Navigation,  Aquaculture,  Hydroelectric 
power,  Flood  control,  Crop  production,  Hydro- 
logic  data  collections. 

To  exploit  the  vast  water  resources  potential  of  the 
lower  Mekong  basin,  the  Mekong  Committee  was 
established  in  1957  by  the  four  riparian  govern- 
ments concerned.  The  goal  of  the  committee  is  the 
comprehensive  development  of  the  water  re- 
sources and  related  resources  of  the  drainage,  in- 
cluding navigation  improvement,  watershed  man- 
agement, water  supply,  aquaculture,  hydroelectric 
power,  irrigation,  flood  control,  and  self-sufficien- 
cy in  food  production.  Before  the  establishment  of 
the  committee,  three  main  obstacles  -  lack  of  basic 
data,  absence  of  an  appropriate  institutional  frame- 
work, and  shortage  of  funds  -  had  impeded  devel- 
opment of  the  resources  of  the  Mekong  river  and 
its  tributaries.  A  lack  of  basic  data  needed  for  the 
evaluation  of  the  basin's  resource  potential  and  its 
long-term  development  planning  has  been  largely 
overcome  by  over  25  years  of  data  collection. 
Apart  from  providing  support  through  the  services 
of  international  experts  and  consultants,  the  com- 
mittee has  also  supplied  a  framework  for  the  equi- 
table sharing  of  the  resources  of  the  river.  To 
obtain  substantial  investment  for  the  development 
of  the  water  resources  of  the  basin,  the  committee 
has  been  in  touch  with,  and  has  had  the  support  of, 
the  international  community  in  its  effort  to  formu- 
late detailed  and  comprehensive  project  proposals 
and  seek  support  from  donors  in  implementing 
them.  Training  in  the  context  of  the  committee's 
work  has  been  aimed  at  enhancing  the  absorptive 
capacity  of  member  countries  and  at  facilitating 
the  transfer  of  modern  technology  in  disciplines 
related  to  water  resources  development.  (See  also 
W89-08899)  (Sand-PTT) 
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ECONOMIC  ANALYSIS  OF  CONJUCTIVE  USE 
OF  WATER:  THE  CASE  OF  MAHI-KADANA 
IRRIGATION  PROJECT  IN  GUJARAT,  INDIA, 

Illinois    Univ.    at    Urbana-Champaign.    Graduate 

Coll. 

For  primary  bibliographic  entry  see  Field  3F. 
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TWO-DIMENSIONAL  FINITE-ELEMENT 

PROGRAMS  FOR  WATER  FLOW  AND 
WATER  QUALITY  IN  MULTI-AQUIFER  SYS- 
TEMS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

For  primary  bibliographic  entry  see  Field  2F. 
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HYDROLOGICAL  INVERSE  PROBLEM:  RE- 
CONSIDERATION AND  APPLICATION  TO 
THE  MICROCOMPUTER, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geolo- 
gy- 
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For  primary  bibliographic  entry  see  Field  2F. 
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POLITICAL  ECONOMY  OF  NATURAL  RE- 
SOURCES: WATER  SCARCITY  IN  THE  HIGH 
PLAINS  REGION  OF  THE  U.S., 

Columbia  Univ.,  New  York.  Graduate  School  of 
Arts  and  Sciences. 
W.  M.  Jones. 

Available  from  University  Microfilms  Internation- 
al 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8610773.  Ph.D.  Dissertation,  1986. 
343p,  1 1  fig,  13  tab,  320  ref,  append. 

Descriptors:  'Political  aspects,  'Economic  aspects, 
•Water  scarcity,  *Groundwater  depletion,  'Ogal- 
lala  aquifer,  'Groundwater  mining,  Political  con- 
straints, Economic  impact,  Groundwater  irriga- 
tion, Groundwater  inventory,  Grain  crops,  Crop 
yield,   Groundwater   management,   Public  policy. 

A  political  economic  assessment  of  water  depletion 
is  based  on  a  case  study  of  the  High  Plains  region 
(Texas,  New  Mexico,  Oklahoma,  Nebraska,  and 
Kansas)  and  the  declining  groundwater  in  the 
Ogallala  Aquifer.  It  is  hypothesized  that  exhaus- 
tion of  groundwater  supplies  in  the  aquifer  results 
from:  (1)  the  integration  of  High  Plains  agriculture 
into  a  global  economy  and  the  dependence  created 
by  agricultural  specialization  of  a  single  crop  econ- 
omy; (2)  federal  policies  that  have  supported  an 
agricultural  export  economy  to  increase  trade  rev- 
enue; (3)  the  structure  of  the  international  grain 
market,  which  vests  control  of  trade  in  corpora- 
tions having  little  national  allegiance  and  a  tremen- 
dous influence  over  grain  distribution  and  price; 
(4)  the  institutional  vulnerability  of  the  High  Plains 
farmers,  who  are  subject  to  the  volatility  of  the 
international  market  and  are  unable  to  control 
grain  prices  though  costs  continue  to  soar;  and  (5) 
the  structural  impediments  that  have  prevented 
public  policy  from  reversing  the  water  mining 
trend.  Public  policies  embodied  in  the  legislative 
and  legal  apparatus  have  encouraged  the  overdraft 
of  the  Ogallala  Aquifer.  (Cremmins-AEPCO) 
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WATER  RESOURCES  AND  PROVISION 
PROBLEMS  OF  RIYADH,  SAUDI  ARABIA:  AN 
ANALYTICAL  STUDY, 

Oregon  Univ.,  Eugene.  Dept.  of  Geography. 
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SUMMARY    OF    WATER    DATA    FOR    THE 
JANZEN        RECHARGE       INVESTIGATION, 
SCOTT  COUNTY,  KANSAS,  1980-86, 
Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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APPROXIMATE  ALTITUDE  OF  WATER 
LEVELS  IN  WELLS  IN  THE  CHICOT  AND 
EVANGELINE  AQUIFERS  IN  THE  HOUSTON 
AREA,  TEXAS,  SPRING  1988, 
Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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PRELIMINARY  EVALUATION  OF  THE 
GROUNDWATER  RESOURCES  OF  BAIN- 
BRIDGE  ISLAND,  KITSAP  COUNTY,  WASH- 
INGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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FIELD  STUDY  OK  EPHEMERAL  STREAM  IN- 
I  III  RA  1  ION  AND  RECHARGE, 

New    Mexico    Inst     of   Mining   and  Technology, 

Socorro  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 
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ASSESSMENT  OF  GROUNDWATER  CON- 
TAMINATION IN  THE  ALLUVIAL  AQUIFER 
NEAR  WEST  POINT,  KENTUCKY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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RECHARGE  TO  THE  EAGLE  VALLEY 
GROUNDWATER  BASIN  BY  AUGMENTED 
STREAMFLOW  IN  VICEE  CANYON,  WEST- 
ERN NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

D.  K.  Maurer,  and  J.  M.  Fischer. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources   Investigations   Report    88-4158, 
1988.  66p,  10  fig,  7  tab,  16  ref. 

Descriptors:  'Artificial  recharge,  'Carson  City, 
'Infiltration,  'Streamflow,  'Aeration  zone, 
'Nevada,  Alluvial  fans,  Groundwater  storage, 
Pumpage,  Water  table. 

Recharge  to  groundwater  could  be  increased  by 
adding  imported  water  to  natural  surface  water 
flow  in  Vicee  Canyon,  in  Eagle  Valley,  Nevada, 
where  municipal  pumping  has  caused  as  much  as 
50  ft  of  water  level  decline  since  1972.  Measure- 
ments of  infiltration  rates,  percolation  rates,  and 
hydraulic  conductivity  indicate  that  the  area  could 
be  conducive  to  artificial  recharge  from  infiltration 
of  augmented  streamflow.  Runoff  creates  natural 
infiltration  beds  on  the  floor  of  Vicee  Canyon,  but 
baseflow  causes  channelization  and  armoring  of 
the  stream  channel,  reducing  infiltration  rates  from 
about  4  inches  to  1  inch/hour.  A  water  balance  of 
the  streamflow  in  Vicee  Canyon  indicates  that  60 
to  70%  becomes  recharge,  and  the  remainder  is 
lost  to  evaporation  from  a  nearby  gravel  pit  and 
evapotranspiration  on  the  canyon  floor.  Estimates 
of  recharge  from  measurements  in  the  unsaturated 
and  saturated  zones  account  for  about  45%  of  the 
total  streamflow.  Application  of  a  groundwater 
flow  model  indicates  that  at  present  pumping  rates, 
water  levels  below  Vicee  Canyon  and  at  a  nearby 
municipal  well  may  rise  about  15-30  ft  after  5  years 
as  a  result  of  about  1  cu  ft/sec  of  augmented 
streamflow  infiltration.  (USGS) 
W89-08361 


DIRECT-CURRENT  RESISTIVITY  DATA 
FROM  94  SITES  IN  NORTHEASTERN  PALM 
BEACH  COUNTY,  FLORIDA, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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IMPACTS  OF  IRRIGATION  ON  INSTREAM 
FLOW  QUANTITY:  PART  I.  WISFOM,  THE 
WELL  IMPACT  ON  STREAM  FLOW  MODEL, 
AND  PART  II.  AN  ANALYTICAL  MODEL  DE- 
TERMINATION OF  VOLUME  AND  RATE  OF 
STREAM  DEPLETION  BY  INTERMITTENTLY 
PUMPING  WELLS,  . 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 
Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08402 


WATER  WITHDRAWALS,  USE,  AND  TRENDS 
IN  FLORIDA,  1985, 

Geological   Survey,  Tallahassee,   FL.  Water  Re- 
sources Div. 

For   primary   bibliographic   entry   see   Field   6D. 
W89-08420 

ESTIMATED  USE  OF  WATER  IN  COLORADO, 

1985, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-08431 


VARIABLY    SATURATED    FLOW    BETWEEN 
STREAMS  AND  AQUIFERS, 


New   Mexico    Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08434 


EFFECTS  OF  AGRICULTURAL  IRRIGATION 
ON  WATER  RESOURCES  IN  THE  ST.  JOSEPH 
RIVER  BASIN,  INDIANA,  AND  IMPLICA- 
TIONS FOR  AQUIFER  YIELD, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08462 


PRELIMINARY  ASSESSMENT  OF  POTLN 
TIAL  WELL  YIELDS  AND  THE  POTENTIAL 
FOR  ARTIFICIAL  RECHARGE  OF  THE  ELM 
AND  MIDDLE  JAMES  AQUIFERS  IN  THE  AB- 
ERDEEN AREA,  SOUTH  DAKOTA, 
Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

P.  J.  Emmons. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigation  Report  87-4017, 
1987.  33p,  1 1  fig,  6  tab,  28  ref. 

Descriptors:  'Aquifer  characteristics,  'Water  re- 
sources data,  'South  Dakota,  'Groundwater 
budget,  'Groundwater  management,  'Well  yield, 
•Artificial  recharge,  Elm  Aquifer,  Middle  James 
Aquifer,  Aquifers,  Geohydrology,  Groundwater 
quality,  Sodium,  Sulfates,  Calcium,  Magnesium, 
Bicarbonates,  Chlorides,  Groundwater  recharge, 
Hydraulic  properties,  Infiltration  rate. 

A  complex  hydrologic  system  exists  in  the  glacial 
drift  overlying  the  bedrock  in  the  Aberdeen,  South 
Dakota,   area.  The  hydrologic  system   has  been 
subdivided  into  three  aquifers:  the  Elm,  Middle 
James,   and   Deep  James.   These   sand-and-gravel 
outwash  aquifers  generally  are  separated  from  each 
other  by  till  or  other  fine-grained  sediments.  The 
Elm  aquifer  is  the  uppermost  and  largest  of  the 
aquifers  and  underlies  about  204  sq  mi  of  the  study 
area.  The  maximum  altitude  of  the  top  of  the  Elm 
aquifer  is  1,400  ft  and  the  minimum  altitude  of  the 
bottom  is  1,225  ft.  The  Middle  James  aquifer  un- 
derlies about   172  sq  mi  of  the  study  area.  The 
maximum  altitude  of  the  top  of  the  Middle  James 
aquifer  is  1,250  ft  and  the  minimum  altitude  of  the 
bottom  is   1,150  ft.  The  lower-most  Deep  James 
aquifer  was  not  evaluated.  The  quality  of  the  water 
from  the  Elm  and  Middle  James  aquifer  varies 
considerably  throughout  the  study  area.  The  pre- 
dominant chemical  constituents  in  the  water  from 
the  aquifers  are  sodium  and  sulfate  ions;  however, 
calcium,  magnesium,  bicarbonate,  or  chloride  may 
dominate  locally.  The  calculated  theoretical  total 
well  yield  from  the  Elm  and  Middle  James  aquifers 
ranges  from  a  minimum  of  64  cu  ft/sec,  which  may 
be  conservative,  to  a  maximum  of  640  cu  ft/sec. 
Based  on  available  data,  yields  of  100  to  150  cu  ft/ 
sec  probably  can  be  obtained  from  properly  sited 
and  constructed  wells.  The  feasibility  of  artificially 
recharging  an  aquifer,  using  the  technique  of  water 
spreading,  depends  on  the  geologic  and  hydraulic 
characteristics  of  the  aquifer  and  of  the  sediments 
overlying  the  aquifer  through  which  the  recharge 
water  must  percolate.  The  sites  suitable  for  artifi- 
cial recharge  in  the  study  area  were  defined  as 
those  areas  where  the  average  aquifer  thickness 
was  >  20  ft  and  the  average  thickness  of  the  fine- 
grained sediments  overlying  the  aquifer  was  <  1 
ft.  Using  these  criteria,  about  14  sq  mi  of  the  study 
area  are  suitable  for  artificial  recharge.  Infiltration 
rates  in  the  study  area  are  estimated  to  range  from 
1.3  to  4.3  ft/day.  Using  an  infiltration  rate  of  2  ft/ 
day,  a  spreading  pond  with  an  area  of  0.16  sq  mi 
would  be  required  to  artificially  recharge  at  a  rate 
of  100  cu/sec/m.  (Author's  abstract) 
W89-08620 

PRELIMINARY  ASSESSMENT  OF  WATER 
QUALITY  AND  ITS  RELATION  TO  HYDRO 
GEOLOGY  AND  LAND  USE:  POTOMAC- 
RARITAN-MAGOTHY  AQUIFER  SYSTEM, 
NEW  JERSEY, 
Geological  Survey,  Trenton,  NJ.  Water  Resources 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Groundwater  Management — Group  4B 


Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08622 


EPA  GROUND  WATER  HANDBOOK. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08695 


PROTECTION  OF  PUBLIC  WATER  SUPPLIES 
FROM  GROUND-WATER  CONTAMINATION. 

For   primary   bibliographic   entry   see   Field   5G. 
W89-08697 


SIMULATION  OF  THE  EFFECTS  OF  MAN- 
AGEMENT ALTERNATIVES  ON  THE 
STREAM-AQUIFER  SYSTEM,  SOUTH  FORK 
SOLOMON  RIVER  VALLEY  BETWEEN  WEB- 
STER RESERVOIR  AND  WACONDA  LAKE, 
NORTH-CENTRAL  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary   bibliographic   entry   see   Field   6G. 
W89-08823 


ESTIMATION   OF  NATURAL  GROUNDWAT- 
ER RECHARGE. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08830 


QUANTIFICATION  OF  GROUNDWATER  RE- 
CHARGE IN  ARID  REGIONS:  A  PRACTICAL 
VIEW  FOR  RESOURCE  DEVELOPMENT  AND 
MANAGEMENT, 

British  Geological  Survey,  Wallingford  (England). 

Hydrogeology  Research  Group. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08850 


SELECTED  ISSUES  OF  GROUNDWATER 
MANAGEMENT, 

New  Mexico  Univ.,  Albuquerque.  School  of  Law. 

A.  E.  Utton. 

IN:  Water  Resources  Policy  for  Asia.  A. A.  Bal- 

kema,  Rotterdam,  Netherlands.  1987.  p  285-311,  74 

ref. 

Descriptors:  'Conjunctive  use,  *Water  resources 
development,  'Groundwater  management,  *Water 
law,  'Water  policy,  'Groundwater  mining, 
Drought  management,  Groundwater  pollution, 
Critical  zones,  Planned  depletion. 

The  law  and  institutions  for  the  management  and 
equitable  distribution  of  groundwaters  have  been 
slow  to  develop.  This  is  particularly  true  of  trans- 
boundary  aquifers.  As  populations  increase  and 
economic  development  advances,  the  need  to  regu- 
late the  use  of  transboundary  groundwater  in- 
creases. This  paper  selectively  discusses  three  man- 
agement concepts:  the  critical  zone,  planned  deple- 
tion, and  groundwater  as  a  drought  reserve.  In  the 
design  of  legal  regimes,  it  may  be  advisable  to  be 
selective  in  choosing  where  to  direct  administra- 
tive resources.  Rather  than  regulating  all  ground- 
waters, it  may  be  desirable  to  focus  on  'critical 
zones,'  based  on  considerations  such  as  the  extent 
of  overdraft  and  aquifer  exposure  to  contamina- 
tion. In  arid  and  semi-arid  areas,  planned  depletion, 
or  mining,  may  be  justified  just  as  in  the  case  of 
mining  other  resources.  Such  depletion  should  be 
carefully  planned  and  should  take  into  account  the 
hydrologic,  environmental,  social,  and  economic 
factors  that  may  be  involved.  Using  groundwaters 
may  be  important  as  a  drought  reserve  in  times  of 
shortfalls  in  surface  flows.  This  conjunctive  use  of 
surface  and  groundwaters  needs  to  be  carefully 
thought  through  in  advance  in  a  drought  manage- 
ment plan.  (See  also  W89-08899)  (Sand-PTT) 
W89-08917 


GROUND  WATER  POLICIES:  OPTIONS  AND 
LAWS  IN  BANGLADESH, 

Ministry  of  Agriculutre,  Dacca  (Bangladesh). 
A.M.  M.S.  Ali. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 
kema,  Rotterdam,  Netherlands.  1987.  p  313-334,  1 


tab,  12  ref. 


Descriptors:  'Irrigation  practices,  'Irrigation  effi- 
ciency, 'Water  resources  development,  'Ground- 
water management,  'Water  policy,  'Water  law, 
'Groundwater  mining,  'Bangladesh,  'Developing 
countries,  Wells,  Social  aspects,  Import,  Technolo- 
gy- 

In  Bangladesh,  groundwater  management  policies 
in  the  past  were  based  mainly  on  a  trial-and-error 
method  which  relied  heavily  on  import  of  hard- 
ware as  the  only  means  for  expanded  irrigation 
coverage.  Institutional  and  social  aspects  of  irriga- 
tion management  were  largely  ignored.  Sale  and 
installation  of  equipment  proceeded  at  a  much 
faster  rater  than  the  building  of  an  institutional 
framework  for  management  of  groundwater  re- 
sources. The  rapid  but  unplanned  expansion  of 
tubewell  irrigation  has  led  to  adverse  hydrological 
consequences  for  which  adequate  legal  and  admin- 
istrative interventions  had  to  be  made  in  the  mid- 
eighties.  While  it  is  too  early  to  assess  the  impact 
of  these  interventions,  there  is  now  a  growing 
consensus  in  regard  to  the  need  for  planned  and 
optimum  use  of  groundwater  resources,  now  iden- 
tified as  a  scarce  resource.  The  analysis  under- 
scores the  need  for  identification  of  future  policy 
options  in  the  light  of  past  as  well  as  present 
experiences.  These  options  are:  1.  improve, 
strengthen,  and  coordinate  the  use  of  existing  wells 
in  a  way  that  ensures  optimum  use  of  a  resource 
which  is  not  identified  to  be  scarce;  2.  strengthen 
the  management  system,  both  on  the  input  and 
output  side,  to  ensure  a  well-coordinated  planning 
and  implementation  of  resource  use  at  all  levels  of 
the  administration;  3.  establish  and  install  techno- 
logically innovative  devices  to  meet  the  current 
situation  of  diminishing  level  of  water;  4.  expand, 
strengthen,  and  coordinate  the  irrigation  manage- 
ment program  to  derive  a  higher  return  on  invest- 
ment so  as  to  improve  the  existing  low  return  on 
investment;  5.  appropriate  application  of  the  legal 
provision,  to  immediately  prevent  unplanned  and 
indiscriminate  exploitation  of  groundwater  re- 
sources; 6.  administrative  policy  decision  to  stop 
proliferation  of  agencies  for  exploitation  of 
groundwater  resources  for  irrigation;  7.  administra- 
tive policy  intervention  for  project  preferences 
designed  to  establish  and  expand  the  access  of  the 
small  and  marginal  farmer  to  the  use  of  ground- 
water resources.  (See  also  W89-08899)  (Sand-PTT) 
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INTRODUCTION  TO  GROUNDWATER  HY- 
DRAULICS-A  PROGRAMMED  TEXT  FOR 
SELF-INSTRUCTION  (INTRODUCCION  A  LA 
HIDRAULICA  DE  AGUAS  SUBTERRANEAS), 

For  primary  bibliographic  entry  see  Field  8B. 
W89-09010 


HYDROLOGIC  EFFECTS  OF  ARTIFICIAL-RE- 
CHARGE EXPERIMENTS  WITH  RECLAIMED 
WATER  AT  EAST  MEADOW,  LONG  ISLAND, 
NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

B.  J.  Schneider,  H.  F.  H.  Ku,  and  E.  T.  Oaksford. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4323,    1987 
79p,  36  fig,  15  tab,  21  ref. 

Descriptors:  'Tertiary  wastewater,  'Artificial  re- 
charge, 'Reclaimed  water,  'Groundwater  re- 
charge, 'Long  Island,  'New  York,  Sodium,  Chem- 
ical analysis,  Injection  wells,  Infiltration,  Chlor- 
ides, Water  quality,  Water  quality  standards,  Pero- 
colation. 

Artificial  recharge  experiments  were  conducted  at 
East  Meadow,  Long  Island,  New  York,  from  Oc- 
tober 1982  through  January  1984  to  evaluate  the 
degree  of  groundwater  mounding  and  the  chemical 
effects  of  artificially  replenishing  the  groundwater 
system  with  tertiary-treated  wastewater.  More 
than  800  million  gallons  of  treated  effluent  was 
returned  to  the  upper  glacial  aquifer  through  re- 
charge basins  and  injection  wells  in  the  15-month 
period.  Reclaimed  water  was  provided  by  the 
Cedar  Creek  advanced  wastewater  treatment  facil- 


ity in  Wantagh,  6  miles  away.  The  chlorinated 
effluent  was  pumped  to  the  recharge  facility, 
where  it  was  fed  to  basins  by  gravity  flow  and  to 
injection  wells  by  pumps.  Observations  during  the 
recharge  tests  indicate  that  the  two  most  signifi- 
cant factors  in  limiting  the  rate  of  infiltration 
through  the  basin  floor  were  the  recharge  test 
duration  and  quality  of  reclaimed  water.  Head 
buildup  in  the  aquifer  beneath  the  basins  ranged 
from  4.3  to  6.7  ft,  depending  on  the  quantity  and 
duration  of  water  application.  Head  buildup  near 
the  injection  wells  within  the  aquifer  ranged  from 
0.3  to  1.2  ft.  Recharge  basins  provided  a  more 
effective  means  of  moving  large  quantities  of  re- 
claimed water  into  the  aquifer  than  injection  wells. 
Results  of  3-day  and  176-day  ponding  tests  in  two 
basins  indicate  that  reclaimed  water  is  relatively 
unchanged  chemically  by  percolation  through  the 
unsaturated  zone  because:  (1)  the  sand  and  gravel 
of  the  upper  glacial  aquifer  is  unreactive,  (2)  the 
water  moves  to  the  water  table  rapidly,  and  (3)  the 
water  is  highly  treated  before  recharge.  The  qual- 
ity of  water  in  the  aquifer  zones  affected  by  re- 
charge improved,  on  the  whole.  Groundwater  con- 
centrations of  nitrate  nitrogen  and  several  low 
molecular  weight  hydrocarbons,  decreased  to  well 
within  drinking  water  standards  as  a  direct  result 
of  recharge.  Sodium  and  chloride  concentrations 
increased  above  background  levels  as  a  result  of 
recharge  but  remained  well  within  drinking  water 
standards  and  the  New  York  State  effluent  stand- 
ards established  for  this  groundwater  recharge 
study.  (Lantz-PTT) 
W89-09027 


PROJECTED  GROUND-WATER  DEVELOP- 
MENT, GROUND-WATER  LEVELS,  AND 
STREAM-AQUIFER  LEAKAGE  IN  THE 
SOUTH  FORK  SOLOMON  RIVER  VALLEY 
BETWEEN  WEBSTER  RESERVOIR  AND  WA- 
CONDA LAKE,  NORTH-CENTRAL  KANSAS, 
1979-2020, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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SIMULATION  OF  FIVE  GROUND-WATER 
WITHDRAWAL  PROJECTIONS  FOR  THE 
BLACK  MESA  AREA,  NAVAJO  AND  HOPI 
INDIAN  RESERVATIONS,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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AQMAN:  LINEAR  AND  QUADRATIC  PRO- 
GRAMMING MATRIX  GENERATOR  USING 
TWO-DIMENSIONAL  GROUND-WATER 

FLOW  SIMULATION  FOR  AQUIFER  MAN- 
AGEMENT MODELING, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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SIMULATED  EFFECTS  OF  GROUND-WATER 
MANAGEMENT  ALTERNATIVES  FOR  THE 
SALINAS  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
E.  B.  Yates. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4066,  1988 
79p,  29  fig,  7  tab,  17  ref. 

Descriptors:  'Model  studies,  'Groundwater  man- 
agement, 'Simulation  analysis,  'Salinas  Valley, 
'California,  Groundwater  movement,  Flow  pro- 
files, Hydraulic  models,  Groundwater  recharge, 
Percolation,  Water  use,  Aquifers,  Pumpage,  Saline 
water  intrusion,  Groundwater  depletion,  Re- 
charge, Irrigation-return  flow. 

A  two-dimensional  digital  groundwater  flow 
model  was  developed  to  analyze  the  geohydrology 
of  the  groundwater  basin  in  the  Salinas  Valley. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


The  model   was  calibrated   for  steady-state   and 
transient  simulations  by  comparing  simulated  with 
measured    or    estimated    inflows,    outflows,    and 
water  levels  for  1970-81.  Preliminary  estimates  of 
hydraulic  properties  and  some  inflows  and  out- 
flows were  adjusted  during  model  calibration.  The 
simulated  mean  annual  water  budget  for  the  basin 
was  559,500  acre-ft/yr  each  of  outflow  and  inflow. 
Inflow  components  consisted  of  Salinas  River  re- 
charge  (38.3%),   percolation   of  irrigation   water 
(34.0%),  small  stream  and  Arroyo  Seco  recharge 
(20.9%),    seawater    intrusion    (3.4%),    and    other 
sources  (3.4%).  Outflow  components  consisted  of 
agricultural  pumpage  (91.5%),  municipal  pumpage 
(4.0%),  and  riparian  phreatophyte  evapotranspira- 
tion  (4.5%).  For  the  steady-state  calibration,  70% 
of  the  simulated  water  levels  were  within  9  ft  of 
measured  water  levels  for  1970-81.  A  sensitivity 
analysis  determined   the  overall   stability   of  the 
model  results.  The  model  input  variable  that  prob- 
ably contributes  most  to  the  uncertainty  of  the 
results  is  the  quantity  of  groundwater   recharge 
contributed  by  irrigation-return  flow  to  the  uncon- 
fined  aquifer.  A  15%  change  in  the  estimate  of  this 
variable  causes  an  11%  change  in  the  simulated 
river-seepage  rate  and  a  6%  change  in  the  simulat- 
ed seawater  intrusion  rate.  The  calibrated  model 
was  used  to  investigate  several  water  resources 
management  alternatives.  Projected  pumpage  in- 
crease at  a  rate  of  1%/yr  for  20  yr  caused  declines 
in  mean  annual  water  levels  of  10  to  20  ft  in  some 
areas  and  an  increase  in  seawater  intrusion  from 
18,900  to  23,600  acre-ft/yr.  Pumpage  decreases  in 
the  coastal  area  decreased  seawater  intrusion  more 
effectively  than  pumpage  decreases  farther  inland. 
When  pumpage  was  decreased  uniformly  through- 
out the  valley,  the  decrease  in  seawater  intrusion 
was  only  one-fourteenth  the  decrease  in  pumpage. 
Simulations  indicated  that  replacement  of  ground- 
water pumpage  with  imported  surface  water  in  a 
9,000  acre  service  area  near  the  coast  would  result 
in  a  decrease  in  seawater  intrusion  equaling  nearly 
one-half  the  quantity  of  imported  water.  (Author's 
abstract) 
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The  surficial  aquifer  system  in  Palm  Beach  County 
was  studied  during  1982-85  to  determine  the  effects 
of  increased  urban  and  agricultural  development 
on  groundwater  levels,  flow  directions,  and  qual- 
ity. The  surficial  aquifer  system  and  its  geologic 
matrix  are  divisible  into  three  zones  on  the  bases  of 
relative  permeabilities  and  lithologic  characteris- 
tics. The  two  greatest  water  users  in  the  county, 
public  supply  utilities  and  agricultural  irrigators, 
increased  total  water  withdrawals  by  123  and  50%, 
respectively,  during  1970-80.  By  1980,  76%  of 
public  supply  withdrawals  were  from  zones  I  and 
II  of  the  surficial  aquifer  system,  whereas  ground- 
water pumpage  for  irrigation  decreased  to  9%  of 
the  total  irrigation  water  used.  Increases  in  ground- 
water withdrawals  for  public  supply  were  greatest 
in  the  southeast  and  central  coastal  parts  of  the 
county  and  served  as  an  indicator  for  potential 
changes  of  flow  directions  and  water  quality  in  the 
surficial  aquifer  system.  Residual  seawater,  em- 
placed  in  the  aquifer  system  during  the  Pleistocene 
Epoch,  is  still  prevalent  in  the  central  and  western 
parts  of  Palm  Beach  County  where  low  permeabi- 
lities in  the  geologic  matrix  have  retarded  its  dilu- 
tion. Chemical  analyses  of  canal-water  and  ground- 
water samples  collected  in  April  1984  were  used  to 
evaluate  the  effects  of  groundwater/surface  water 
exchange  on  the  quality  of  water  during  canal 
conveyance  across  the  area  containing  residual  sea- 
water. (USGS) 
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Hydrogeology  and  water  quality  in  a  4  sq  mi  area 
surrounding  the  Brookhaven  landfill  site  in  the 
Town  of  Brookhaven,  New  York,  were  studied  in 
1981-83.  The  60-acre  sanitary  landfill  at  the  site 
was  excavated  in  highly  permeable  glacial  outwash 
that  forms  the  upper  glacial  aquifer  and  is  lined 
with  a  polyvinyl  chloride  membrane.  Groundwat- 
er beneath  the  site  is  under  water  table  conditions 
and  flows  southeast  at  approximately  1.1  ft/day. 
Samples  from  wells  downgradient  indicate  that 
leachate  has  entered  the  aquifer  despite  the  liner.  A 
plume  3,700  ft  long,  2,400  ft  wide,  and  at  least  90  ft 
thick  was  delineated  based  on  specific  conductance 
data.  Water  quality  in  the  Magothy  aquifer  and  in 
Beaverdam  Creek,  a  groundwater  fed  stream  2,000 
ft  southeast  of  the  landfill  site,  does  not  appear  to 
be  affected.  (USGS) 
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Data  on  the  hydrogeology  of  a  26-sq-mi  area  sur- 
rounding the  Brookhaven  landfill  site  in  central 
Suffolk  County  were  collected  as  part  of  a  hydro- 
logic  investigation  of  solute  transport  from  the  site. 
These  data  were  used  to  develop  a  steady-state 
groundwater  flow  model  of  the  upper  glacial 
(water  table)  aquifer  in  the  area.  The  model  ac- 
counts for  the  leakage  through  confining  units 
underlying  the  aquifer,  seepage  to  streams,  re- 
charge from  precipitation,  and  pumpage  and  redis- 
tribution of  water.  Refined  estimates  of  aquifer  and 
confining-unit  properties  were  obtained  through 
model  calibrations.  Water  table  altitudes  generated 
by  the  calibrated  model  were  used  to  determine 
groundwater  velocities  and  probable  flow  paths  in 
the  vicinity  of  the  site  under  long-term  average 
hydrologic  conditions.  Groundwater  velocities  and 
probable  flow  paths  in  the  study  area  were  calcu- 
lated from  simulated  water  table  altitudes  generat- 
ed by  the  calibrated  flow  model.  Groundwater  at 
the  center  of  the  site  flows  southeastward  at  a 
velocity  of  1.1  ft/d.  The  report  is  the  second  in  a 
three  part  series  describing  the  hydrologic  condi- 
tions and  groundwater  quality,  groundwater  flow, 
and  solute  transport  in  the  vicinity  of  the  Brookha- 
ven landfill.  (USGS) 
W89-O8320 


GROUNDWATER  FLOW  AND  SOLUTE 
TRANSPORT  AT  A  MUNICIPAL  LANDFILL 
SITE  ON  LONG  ISLAND,  NEW  YORK  PART  3: 
SIMULATION  OF  SOLUTE  TRANSPORT, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

E.  J.  Wexler. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4207, 
1988.  46p,  19  fig,  3  tab,  26  ref. 

Descriptors:  'Path  of  pollutants,  'New  York, 
•Groundwater  pollution,  •Sanitary  landfills, 
Model  studies,  Plumes,  Leachates,  Long  Island, 
Solute  transport. 

A  solute  transport  model  representing  a  2.3-sq  mi 
area  surrounding  and  downgradient  from  a  munici- 
pal landfill  site  in  the  Town  of  Brookhaven,  N.Y. 
was  used  to  simulate  migration  of  a  conservative 
solute  (chloride)  in  the  upper  glacial  aquifer.  Aqui- 
fer values  used  in  the  model  were:  hydraulic  con- 
ductivity, 200  ft/day;  effective  porosity,  0.30;  lon- 
gitudinal dispersivity,  100  ft;  transverse  dispersi- 
vity,  20  ft.  Average  concentration  of  chloride  was 
set  at  875.0  mg/L  in  leachate  and  10  mg/L  in 
recharge  and  in  ambient  groundwater.  Entry  of 
leachate  into  the  aquifer  was  assumed  to  have 
begun  in  1977.  Chloride  concentrations  in  the  sim- 
ulated plume  after  6  years  of  travel  matched  rea- 
sonably well  the  chloride  data  collected  in  Octo- 
ber-December 1982.  After  12  years  of  travel,  the 
simulated  plume  extended  6,200  ft  and  was  2,600  fl 
wide.  Maximum  predicted  concentration  at  the  siU 
boundary  was  160  mg/L.  Additional  simulations 
were  made  to  test  the  model's  ability  to  predict  tht 
effect  of  several  remedial  strategies  on  the  move 
ment  of  solutes.  These  included  capping  the  land 
fill  with  an  impermeable  surface,  removal  of  con 
taminated  groundwater  through  four  recovers 
wells,  and  a  combination  of  the  first  two  actions 
(USGS) 
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This  report  presents  data  describing  chemical  and 
mineralogical  composition  of  spoil  material  and 
chemical  quality  of  groundwater  at  two  Wyoming 
mine  sites.  Samples  were  collected  at  the  Medicine 
Bow-Seminoe  Number  1  mining  area  in  the  Hanna 
basin  and  at  the  Cordero  Mine  in  the  Powder 
River  basin.  The  data  collected  from  these  sites, 
along  with  similar  data  from  other  coal-mining 
States  in  the  West,  will  be  used  to  evaluate  meth- 
ods used  in  predicting  post-mining  groundwater 
quality.  The  data  include  mineral-composition 
analyses,  paste-extract  analyses,  and  sulfur-forms 
analyses  of  coal  spoil;  chemical  analyses  of  water 
from  batch-mixing  experiments;  and  analyses  of 
water  samples  collected  from  wells  in  the  coal 
aquifers  and  from  wells  in  the  saturated  spoil. 
(USGS) 
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Charlotte  Harbor,  a  270-sq-mi  estuarine  system  in 
west-central  Florida,  is  being  subjected  to  increas- 
ing environmental  stress  by  rapid  population 
growth  and  development.  Population  in  the  inflow 
area  may  double  by  2020,  resulting  in  increased 
demands  for  freshwater  and  increased  waste  loads. 
The  Myakka,  Peace,  and  Caloosahatchee  Rivers 
are  the  three  major  rivers  emptying  into  the 
harbor.  A  long-term  trend  analysis  of  streamflow 
data  shows  a  statistically  significant  decreasing 
trend  for  the  Peace  River  stations  at  Bartow,  Zolfo 
Springs,  and  Arcadia.  There  is  no  significant  trend 
in  the  Myakka  or  Caloosahatchee  River  data.  In 
the  Peace  River,  the  decrease  in  flow  may  be 
related  to  a  long-term  decline  in  the  potentiometric 
surface  of  the  underlying  Floridan  aquifer  system. 
By  the  year  2020,  the  increased  population  will 
require  an  additional  75  million  gal/day  for  water 
supply.  An  additional  60  million  gal/day  of 
wastewater  and  urban  runoff  alone  will  increase  by 
more  than  3  tons/day,  which  is  about  three  times 
the  current  (1986)  total  nitrogen  load  from  the 
Myakka  River.  (USGS) 
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The  establishment  of  diverse  inland  wetland  plant 
communities  such  as  wet  prairie  and  sedge 
meadow  using  seeds  and/or  nursery  stock  is  beset 
by  numerous  problems  outside  the  scope  of  this 
paper.  However,  initial  success  in  the  relocation  of 
two  such  areas  is  reported  here.  The  project  was 
part  of  an  overall  mitigation  plan  designed  to  com- 
pensate for  wetland  impacts  resulting  from  a  pro- 
posed highway  project.  Through  the  process  of 
identifying  and  evaluating  all  wetlands  along  the 
North-South  Tollway  in  DuPage  County,  Illinois, 
three  sites  were  determined  to  be  of  regional  natu- 
ral-area importance:  Churchill  Prairie,  Armitage 
Road  wetland,  and  75th  Street  wetland.  Churchill 
Prairie  is  a  35-acre  mesic  and  wet  prairie  remnant 
owned  by  the  Forest  Preserve  District  of  DuPage 
County.  The  wetland  portion  of  this  site  is  a  17.3- 
acre  seasonally  wet  prairie.  The  Armitage  Road 
and  75th  Street  wetlands  are  3.1  and  5.7  acres  in 
size,  respectively,  and  consist  of  seasonally  saturat- 
ed to  seasonally  inundated  sedge  meadow  and  shal- 
low marsh.  Topographically,  all  three  sites  are 
situated  in  depressions  of  drainageways  that  are 
typical  features  of  the  swell  and  swale  terrain  of 
recently  glaciated  portions  of  Illinois.  These  types 
of  prairie  wetlands  were  historically  of  very  high 
species  diversity.  These  three  remnant  wetlands, 
although  only  26  acres  in  aggregate  and  nearly 
surrounded  by  roads  and  other  urban  development, 
contained  over  300  species  of  vascular  plants  in- 
cluding two  state-endangered  species.  The  exca- 
vated material  was  hauled  to  a  prepared  site  and 
spread  around  the  perimeter  of  an  excavated  area 
where  suitable  hydrologic  conditions  were  expect- 
ed to  occur.  The  appearance  during  the  first  sea- 
son's growth  of  a  large  percentage  of  the  species 
known  from  the  donor  sites  has  made  the  project 
something  of  a  success.  (See  also  W89-08555) 
(Lantz-PTT) 
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The  stratified-drift  aquifers  that  underlie  7.9  sq  mi 
of  the  Potatuck  and  12.7  sq  mi  of  the  Pomperaug 


River  valley,  CT,  consist  primarily  of  sand  and 
gravel  deposits  up  to  150  ft  thick.  Average  hori- 
zontal hydraulic  conductivity  of  the  stratified  drift 
ranges  from  20  to  170  ft/day,  and  groundwater 
flows  through  the  aquifers  at  an  average  rate  of  2 
to  3  ft/day.  Land  use  in  the  study  areas  is  changing 
from  primarily  undeveloped  or  agricultural  lands 
to  expanding  residential,  commercial,  and  light- 
industrial  uses.  Water  quality  data  for  1923-82,  that 
include  127  partial  chemical  analyses  of  ground- 
water samples  from  38  wells  in  the  two  aquifers, 
were  augmented  by  sampling  during  1985  from  21 
new  stainless-steel  wells  for  selected  major  inor- 
ganic constituents,  trace  elements,  and  organic 
chemicals.  Nonparametric  statistical  procedures 
were  used  to  compare  the  water  quality  data  from 
four  land  use  areas,  for  the  two  sampling  periods, 
and  between  the  two  aquifers.  Human  activities 
associated  with  agricultural,  residential,  and  indus- 
trial/commercial land  uses  have  affected  the  qual- 
ity of  water  in  the  stratified-drift  aquifers  underly- 
ing these  land  use  areas.  Statistical  comparisons  of 
water  quality  data  between  land  use  areas  show 
significant  differences,  with  the  apparent  relations 
between  land  use  and  groundwater  being:  (1) 
Median  concentrations  of  most  groundwater  con- 
stituents are  smallest  in  undeveloped  areas;  (2) 
Groundwater  in  agricultural  areas  has  the  largest 
median  sulfate  and  total  ammonia  plus  organic 
nitrogen  concentrations.  Agricultural  areas  are  also 
characterized  by  groundwater  with  significantly 
greater  median  specific  conductance,  noncarbonate 
hardness,  carbon  dioxide,  and  magnesium  concen- 
trations relative  to  undeveloped  areas;  (3)  Median 
concentrations  of  most  major  inorganic  constitu- 
ents, excluding  potassium,  sulfate,  and  total  ammo- 
nia plus  organic  nitrogen,  are  greater  in  ground- 
water in  residential  areas  than  in  undeveloped  and 
agricultural  areas.  (4)  Groundwater  in  industrial/ 
commercial  areas  has  the  greatest  median  specific 
conductance,  pH,  carbon  dioxide,  calcium,  magne- 
sium, chloride  bicarbonate,  dissolved  solids,  boron, 
and  strontium  concentrations.  (Author's  abstract) 
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For  primary  bibliographic  entry  see  Field  2H. 
W89-08663 


EVALUATION  OF  COAL-MINING  IMPACTS 
USING  NUMERICAL  CLASSIFICATION  OF 
BENTHIC  INVERTEBRATE  DATA  FROM 
STREAMS  DRAINING  A  HEAVILY  MINED 
BASIN  IN  EASTERN  TENNESSEE, 
Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 
A.  D.  Bradfield. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4289,  1986 
59p,  14  fig,  22  tab,  25  ref. 

Descriptors:  'Coal  mining,  'Ecological  effects, 
'Benthic  fauna,  'Bioindicators,  'Invertebrates, 
'Smoky  Creek,  Water  quality,  Tennessee,  Biomass, 
Population  density,  Mathematical  studies,  Species 
diversity. 

Coal-mining  impacts  on  Smoky  Creek,  eastern 
Tennessee  were  evaluated  using  water  quality  and 
benthic  invertebrate  data.  Data  from  mined  sites 
were  also  compared  with  water  quality  and  inver- 
tebrate fauna  found  at  Crabapple  Branch,  an  undis- 
turbed stream  in  a  nearby  basin.  Although  differ- 
ences in  water  quality  constituent  concentrations 
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and  physical  habitat  conditions  at  sampling  sites 
were  apparent,  commonly  used  measures  of 
benthic  invertebrate  sample  data  such  as  number  of 
taxa,  sample  diversity,  number  of  organisms,  and 
biomass  were  inadequate  for  determining  differ- 
ences in  stream  environments.  Clustering  algo- 
rithms were  more  useful  in  determining  differences 
in  benthic  invertebrate  community  structure  and 
composition.  Normal  (collections)  and  inverse 
(species)  analyses  based  on  presence-absence  data 
of  species  of  Ephemeroptera,  Plecoptera,  and  Tri- 
coptera  were  compared  using  constancy,  fidelity, 
and  relative  abundance  of  species  found  at  stations 
with  similar  fauna.  These  analyses  identified  differ- 
ences in  benthic  community  composition  due  to 
seasonal  variations  in  invertebrate  life  histories. 
When  data  from  a  single  season  were  examined, 
sites  on  tributary  streams  generally  clustered  sepa- 
rately from  sites  on  Smoky  Creek.  These  analyses 
compared  with  differences  in  water  quality,  stream 
size,  and  substrate  characteristics  between  tribu- 
tary sites  and  the  more  degraded  main  stem  sites, 
indicated  that  numerical  classification  of  inverte- 
brate data  can  provide  discharge-independent  in- 
formation useful  in  rapid  evaluations  of  in-stream 
environmental  conditions.  (Author's  abstract) 
W89-08686 


GROUND-WATER  MOVEMENT  AND  EF- 
FECTS OF  COAL  STRIP  MINING  ON  WATER 
QUALITY  OF  HIGH-WALL  LAKES  AND 
AQUIFERS  IN  THE  MACON-HUNTSVILLE 
AREA,  NORTH-CENTRAL  MISSOURI, 
Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08719 


EFFECTS  OF  LAND  USE  ON  GROUND- 
WATER QUALITY  IN  THE  EAST  EVER- 
GLADES, DADE  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08766 


HYDROLOGIC  MONITORING  OF  SELECTED 

STREAMS   IN   COAL   FIELDS   OF   CENTRAL 

AND  SOUTHERN  UTAH-SUMMARY  OF  DATA 

COLLECTED,      AUGUST      1978-SEPTEMBER 

1984, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08772 


POTENTIAL  EFFECTS  OF  ANTICIPATED 
COAL  MINING  ON  SALINITY  OF  THE  PRICE, 
SAN  RAFAEL,  AND  GREEN  RIVERS,  UTAH, 

Geological   Survey,   Salt  Lake  City,  UT.  Water 
Resources  Div. 
K.  L.  Lindskov. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4019,  1986. 
35p,  6  Tig,  17  tab,  18ref. 

Descriptors:  *Coal  mine  effects,  *Water  quality, 
•Coal  mines,  *Environmental  effects,  "Utah,  •Sa- 
linity, Price  River,  San  Rafael  River,  Green  River, 
Seasonal  variation,  Water  quality,  Streamflow, 
Dissolved  solids,  Scofield  Reservoir. 

The  impact  of  anticipated  coal  mining  in  Utah  on 
the  salinity  of  the  Price,  San  Rafael,  and  Green 
Rivers  is  to  be  addressed  in  the  repermitting  of 
existing  mines  and  permitting  of  new  mines.  To 
determine  the  potential  impacts,  mathematical 
models  were  developed  for  the  Price  and  San 
Rafael  River  basins.  Little  impact  on  the  quantity 
and  quality  of  streamflow  is  expected  for  the  Price 
and  San  Rafael  Rivers.  The  increase  in  mean 
monthly  flow  of  the  Price  River  downstream  from 
Scofield  Reservoir  is  projected  as  3.5  cu  ft/sec, 
ranging  from  1.7%  in  June  to  140%  in  February. 
potential  increase  in  dissolved  solids  concen- 
tration downstream  from  Scofield  Reservoir 
would  range  from  10  4%  in  June  and  July  (from 
202  to  223  mg/l)  10  97  <>'/,  in  February  (from  202 


to  398  mg/L).  However,  the  concentration  of  the 
mixture  of  mine  water  with  the  existing  flow  re- 
leased from  Scofield  Reservoir  would  contain  less 
than  500  mg/L  of  dissolved  solids.  At  the  mouth  of 
the  Price  River,  the  potential  increase  in  mean 
monthly  flow  is  projected  as  12.6  cu  ft/sec,  rang- 
ing from  3.7%  in  May  to  37.7%  in  January.  The 
potential  changes  in  dissolved  solids  concentration 
would  range  from  a  20.7%  decrease  in  January 
(from  3,677  to  2,917  mg/L)  to  a  1.3%  increase  in 
June  (from  1,911  to  1,935  mg/L).  At  the  mouth  of 
the  San  Rafael  River,  the  potential  increase  in 
mean  monthly  flow  ranges  from  2.9  cu  ft/sec  in 
February  to  6.7  cu  ft/sec  in  May,  with  the  increase 
ranging  from  0.8%  in  June  to  12.6%  in  November. 
The  potential  changes  in  dissolved  solids  concen- 
tration would  range  from  a  5.3%  decrease  in 
March  (from  2,318  to  2,195  mg/L)  to  a  0.6% 
increase  in  May  (from  1,649  to  1,659  mg/L).  The 
anticipated  mining  in  the  Price  and  San  Rafael 
River  basins  is  not  expected  to  cause  a  detectable 
change  in  the  quantity  and  quality  of  streamflow  in 
the  Green  River.  The  projected  peak  increase  in 
flow  resulting  from  discharge  from  the  mines  is 
less  than  0.3%  of  the  average  flow  in  the  Green 
River.  (Author's  abstract) 
W89-08774 


RELATION  OF  SEDIMENT  AND  NUTRIENT 
LOADS  TO  WATERSHED  CHARACTERISTICS 
AND  LAND  USE  IN  THE  OTISCO  LAKE 
BASIN,  ONONDAGA  COUNTY,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08777 


the  average  basin  slope  and  the  amount  of  forested 
areas.  Strip  mining  for  coal  in  steep  basins  may 
lead  to  massive  movements  of  unconsolidated 
spoils  after  vegetal  cover  is  removed  if  the  land 
disturbed  is  graded  to  pre-mining  slopes.  (Lantz- 
PTT) 
W89-08801 


STATISTICAL  SUMMARY  AND  EVALUATION 
OF  THE  QUALITY  OF  SURFACE  WATER  IN 
THE  COLORADO  RIVER  BASIN,  1973-82 
WATER  YEARS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For   primary   bibliographic   entry  see   Field   5G. 

W89-08806 


EVALUATION  OF  THE  EFFECTS  OF  COAL- 
MINE RECLAMATION  ON  WATER  QUALITY 
IN  BIG  FOUR  HOLLOW  NEAR  LAKE  HOPE, 
SOUTHEASTERN  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-08820 


EFFECTS  OF  SURFACE  COAL  MINING  AND 
RECLAMATION  ON  GROUND  WATER  IN 
SMALL  WATERSHEDS  IN  THE  ALLEGHENY 
PLATEAU,  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-08825 


EFFECTS  OF  COAL  STRIP  MINING  ON 
STREAM  WATER  QUALITY  AND  BIOLOGY, 
SOUTHWESTERN  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

L.  A.  Fuste,  and  D.  F.  Meyer. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources   Investigations   Report    86-4056,    1987. 
124p,  13  fig,  15  tab,  32  ref. 

Descriptors:  *Coal  mine  effects,  *Water  pollution 
sources,  *Environmental  effects,  *Coal  mining, 
♦Ecological  effects,  *Water  quality,  *Washington, 
Calcium,  Magnesium,  Sodium,  Bicarbonate,  Dis- 
solved oxygen,  Iron,  Manganese,  Zinc,  Copper, 
Cobalt,  Chromium,  Benthic  fauna,  Species  diversi- 
ty, Erosion. 

Strip  mining  for  coal  in  southwestern  Washington 
may  be  affecting  the  water  quality  of  streams.  To 
investigate  these  possible  effects,  five  streams  were 
selected  for  study  of  water  quality  in  each  of  the 
two  coal  bearing  areas:  the  Centraha-Chehalis  coal 
district,  and  Kelso-Castle  Rock  coal  area.  In  the 
Centralia-Chehalis  coal  district,  three  of  the 
streams  have  drainage  basins  in  which  mines  are 
active.  Water  in  streams  that  drain  unmined  basins 
is  typical  of  western  Washington  streams  and  is 
characterized  as  a  mixed  water  because  calcium, 
magnesium,  sodium,  and  bicarbonate  ions  predomi- 
nate. A  change  in  anionic  composition  from  bicar- 
bonate to  sulfate  in  streams  draining  mined  areas 
was  not  sufficient  to  change  the  general  water 
composition  and  thus  make  the  streams  acidic.  The 
largest  downstream  changes  in  water  quality  in 
both  mined  and  unmined  drainage  basins  were 
observed  during  summer  low-flow  conditions, 
when  minimal  dilution,  increased  water  tempera- 
tures, and  low  dissolved  oxygen  concentrations 
occurred.  High  dissolved  solids  were  found  in  the 
mined  drainage  basins  during  this  period.  High 
concentrations  of  iron,  manganese,  and  zinc  were 
present  in  the  bottom  sediments  of  the  mined 
basins.  Moderate  concentrations  of  chromium, 
cobalt,  copper,  and  zinc  were  also  found  in  the 
bottom  sediments  of  a  few  unmined  basins.  Streams 
with  substrates  of  gravel-cobble  or  gravel-coarse 
sand  had  the  most  diverse  benthic  fauna  and  a 
higher  number  of  ubiquitous  taxa  than  streams 
with  sand-silt  substrates,  which  had  the  most  dis- 
similar fauna.  Mayflies,  stoneflies,  and  caddisflies 
were  rare  at  the  site  most  affected  by  mining.  The 
erosion  potential  of  a  basin  appears  to  be  related  to 


MODELLING  FLUVIAL  PROCESSES  IN 
STREAMS  WITH  GRAVEL  MINING, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 
H.  H.  Chang. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  977-988,  7  fig,  6 
ref. 

Descriptors:  'Sediment  transport,  'Stream  profiles, 
•Streamflow,  'Gravel  mining,  *Gravel,  •Stream- 
flow  forecasting,  *River  flow,  *Mathematical 
models,  *Channel  morphology,  San  Juan  Creek, 
California,  Streambed,  River  bed,  Alluvial  rivers, 
Channel  erosion,  Stream  erosion,  Mining,  Borrow 
pits,  Deposition,  Scour,  Stream  power. 

The  mathematical  model  used  to  evaluate  stream 
channel  changes  induced  by  gravel  mining  em- 
ploys the  concept  that  an  alluvial  stream  is  con- 
stantly seeking  to  establish  equal  power  expendi- 
ture per  unit  channel  length,  in  addition  to  the 
ordinary  physical  relations  governing  the  flow  and 
sediment  transport  processes.  If  the  energy  gradi- 
ent is  approximated  by  the  water  surface  slope, 
then  uniform  power  expenditure  is  equivalent  to  a 
straight  water  surface  profile.  Therefore,  channel 
width  adjustment  is  such  that  the  water  surface 
profile  approaches  a  straight  line  subject  to  the 
physical  constraints.  The  progressive  stream  chan- 
nel changes  induced  by  gravel  mining  in  San  Juan 
Creek  included  headward  erosion,  downstream 
erosion,  gravel  pit  deposition  and  gradual  establish- 
ment of  a  continuous  stream  bed  profile.  Through- 
out these  processes,  the  scour  and  fill  of  the  chan- 
nel bed  were  accompanied  by  changes  in  channel 
width.  During  the  initial  stage  of  headward  erosion 
and  deposition  in  the  pit  at  the  stream  mouth,  the 
channel  developed  significant  variation  in  width. 
The  part  formed  by  headward  erosion  was  shaped 
like  a  gully  which  was  followed  by  rapid  widening 
into  the  pit.  Subsequently,  the  narrow  gully  was 
gradually  refilled,  its  width  was  concurrently  in- 
creased, and  the  spatial  variation  in  channel  width 
was  progressively  reduced.  This  type  of  time  and 
spatial  variations  in  width,  whether  they  are  in  the 
direction  of  spatial  uniformity  or  non-uniformity, 
were  consistent  with  the  channel's  tendency  to 
seek  equal  streampower  expenditure  per  unit  chan- 
nel length,  that  is  a  straight  water  surface  profile, 
along  the  channel.  (See  also  W89-08934)  (White- 
Reimer-PTT) 
W89-08966 
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GROUND-WATER-SURFACE  WATER  RELA- 
TIONS IN  THE  FLATHEAD  RIVER  VALLEY 
NEAR  THE  PROPOSED  CABIN  CREEK  COAL 
MINE,  BRITISH  COLUMBIA,  CANADA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

J.  A.  Moreland,  H.  Liebscher,  W.  A.  Van  Voast, 
and  R.  D.  Feltis. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-28,  January  1987.  20p,  2  fig,  3 
tab,  5  ref. 

Descriptors:  *CoaJ  mine  effects,  ♦Surface-ground- 
water  relations,  'Coal  mining,  *Flathead  River, 
•British  Columbia,  'Canada,  Water  quality, 
Streamflow,  Flow  profiles,  Springs,  Groundwater 
quality,  Bedrock,  Geohydrology,  Calcium,  Magne- 
sium, Alkalinity,  Groundwater  movement. 

The  area  of  the  proposed  Cabin  Creek  coal  mine 
was  studied  to  obtain  information  needed  to  re- 
spond to  questions  posed  by  the  International  Joint 
Commission  advisers  concerning  water  resources 
near  the  international  border.  Specific  interest  fo- 
cused on  determining  the  extent  and  character  of 
surficial   material   in   the   Flathead   River   valley, 
identifying  gaining  and  losing  reaches  of  the  river 
and  major  tributaries,  and  documenting  ambient 
water  quality  at  selected  sites.  Thickness  of  the 
alluvial  deposits  depends  on  depth  to  underlaying 
Quaternary  glacial  deposits  or  Tertiary  bedrock. 
The  alluvial  deposits  in  the  Flathead  River  valley 
thin  to  a  veneer  of  cobbles  near  the  mouth  of 
Couldrey  Creek.  Measurements  of  streamflow  at 
20  sites  in  the  Flathead  River  valley  indicate  that 
water  discharges  from  the  alluvial  deposits  to  most 
of  the  tributaries  and  to  the  river  near  the  proposed 
mine.  The  Flathead  River  gains  0.87  cu  m/sec  (31 
cu  ft/sec)  of  flow  near  Howell  Creek.  The  Flat- 
head River  and  Couldrey  Creek  gained  about  0.81 
cu  m/sec  (28.5  cu  ft/sec)  of  flow  near  the  mouth  of 
Couldrey  Creek  where  bedrock  crops  out  in  the 
streambeds.  Bedrock  outcrops  effectively  interrupt 
the  alluvial  aquifer  system  between  the  proposed 
mine  site  and  the  international  border.  The  Flat- 
head River  lost  0.87  cu  m/sec  (31  cu  ft/sec)  of 
flow  between  the  bedrock  outcrops  and  the  inter- 
national border;  this  streamflow  loss  enters  alluvial 
deposits  and  flows  across  the  international  border 
as  subsurface  flow.  Analysis  of  samples  from  18 
stream   sites  and    1   spring   site   indicates  general 
trends  in  water  quality.  In  Howell  Creek,  concen- 
trations of  calcium,  magnesium,  and  sulfates  in- 
creased slightly  downstream.  Conversely,  samples 
from  Sage  and  Couldrey  Creeks  indicate  down- 
stream increases  in  concentrations  of  calcium,  mag- 
nesium, and  alkalinity,  but  decreases  in  concentra- 
tions of  sulfate.  Water  quality  of  Cabin  Creek  was 
relatively  stable  through  the  sampled  reach.  De- 
creased concentrations  of  calcium  and  alkalinity  in 
the  Flathead  River  reflect  the  effect  of  inflow  from 
Couldrey  Creek  and  the  groundwater  inflow  docu- 
mented  by   streamflow   measurements.   (Author's 
abstract) 
W89-08982 


DESCRIPTION  OF  THE  PHYSICAL  ENVI- 
RONMENT AND  COAL-MINING  HISTORY  OF 
WEST-CENTRAL  INDIANA,  WITH  EMPHASIS 
ON  SIX  SMALL  WATERSHEDS, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A 
W89-08987 


POTENTIAL  FOR  AQUIFER  COMPACTION, 
LAND  SUBSIDENCE,  AND  EARTH  FISSURES 
IN  AVRA  VALLEY,  PIMA  AND  PINAL  COUN- 
TIES, ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F 
W89-09001 


HYDROLOGIC  CONDITIONS  IN  THE  KLATT 
BOG  AREA,  ANCHORAGE,  ALASKA, 

Geological  Survey,  Anchorage,  AK.   Water  Re- 
sources Div. 
R.  L.  Glass. 


Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4330,  1986 
19p,  8  fig,  4  tab,  9  ref. 

Descriptors:  *Bogs,  *Hydrologic  budget,  *Klatt 
Bog,  *Alaska,  *Wetlands,  Precipitation,  Rainfall- 
runoff  relationships,  Evapotranspiration,  Ground- 
water recharge,  Runoff,  Peat  bogs,  Aquifers, 
Groundwater  recharge,  Permeability,  Iron,  Sea- 
sonal variations,  Water  table. 

Klatt  Bog  is  a  2.3  sq  mi  wetland  in  Anchorage, 
Alaska  which  provides  habitat  for  many  wildlife 
species  but  also  offers  potential  sites  for  residential, 
commercial,  and  agricultural  developments.  Pre- 
cipitation, the  main  source  of  water  for  the  area, 
averages  15  in/yr;  during  the  1983  study  period, 
precipitation  was  12.16  inches.  Estimates  of  evapo- 
transpiration, considered  to  be  the  major  compo- 
nent of  water  outflow,  range  from  10  to  20  inches. 
Surface  runoff  and  groundwater  outflow  during 
1983  are  estimated  to  be  2.8  and  <  0.2  inches, 
respectively.  During  summer,  most  of  the  runoff  is 
derived  from  groundwater  discharge  near  the  up- 
gradient  eastern  edge  of  the  wetland.  The  wet- 
land's  aquifer  system  is  composed  of  fibrous  peat 
which  overlies  a  poorly  permeable  layer  of  silt  and 
clay.  The  aquifer  is  recharged  by  infiltration  of 
precipitation  and  inflow  of  groundwater  from 
upland  areas  east  of  the  wetland.  During  1983  the 
water  table  was  at  or  within  3  ft  of  land  surface  in 
most  areas  and  its  seasonal  fluctuation  was  <  2 
feet.  Water  collected  from  four  shallow  observa- 
tion wells,  two  ponds,  and  two  sites  on  a  stream 
had  concentrations  of  dissolved  iron  ranging  from 
2,300  to  6,100  micrograms/L.  (Author's  abstract) 
W89-09033 


HYDROGEOCHEMISTRY  OF  THE  UPPER 
PART  OF  THE  FORT  UNION  GROUP  IN  THE 
GASCOYNE  LIGNITE  STRIP-MINING  AREA, 
NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09043 


SELECTED  HYDROLOGIC  DATA,  KOLOB- 
ALTON-KAIPAROWITS  COAL-FIELDS  AREA, 
SOUTH-CENTRAL  UTAH, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09070 


HYDROLOGIC  DATA  FOR  THE  DRAINAGE 
BASINS  OF  CHATFIELD  AND  CHERRY 
CREEK  LAKES,  DENVER  METROPOLITAN 
AREA,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09077 


HYDROLOGIC  AND  GEOCHEMICAL  DATA 
FOR  THE  BIG  BROWN  LIGNITE  MINE  AREA, 
FREESTONE  COUNTY,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W 89-09091 


SEDIMENTATION  AND  WATER  QUALITY  IN 
THE  WEST  BRANCH  SHADE  RIVER  BASIN, 
OHIO,  1984  WATER  YEAR, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09099 


CHEMICAL  QUALITY  OF  GROUND  WATER 
IN  SALT  LAKE  VALLEY,  UTAH,  1969-85, 

Geological   Survey,   Salt  Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09138 


CUMULATIVE  POTENTIAL  HYDROLOGIC 
IMPACTS  OF  SURFACE  COAL  MINING  IN 
THE  EASTERN  POWDER  RIVER  STRUCTUR- 
AL BASIN,  NORTHEASTERN  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

L.  J.  Martin,  D.  L.  Naftz,  H.  W.  Lowham,  and  J 
G.  Rankl. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  88-4046,  1988 
201p,  52  fig,  33  tab,  5  plates,  118  ref. 

Descriptors:  *Coal  mining,  'Groundwater  quality, 
♦Powder  River,  'Environmental  effects,  'Wyo- 
ming, Dissolved  solids,  Aquifers,  Model  studies. 

There  are  16  existing  and  six  proposed  surface  coal 
mines  in  the  eastern  Powder  River  structural  basin 
of  northeastern  Wyoming.  Coal  mining  companies 
predict  water  level  declines  of  5  ft  or  more  in  the 
Wasatch  aquifer  to  extend  form  about  1,000  to 
about  2,000  ft  beyond  the  mine  pits.  The  predicted 
5  ft  water  level  decline  in  the  Wyodak  coal  aquifer 
generally  extends  4-8  mi  beyond  the  lease  areas. 
About  3,000  wells  are  in  the  area  of  potential 
cumulative  water  level  declines  resulting  from  all 
anticipated  mining.  Of  these  3,000  wells,  about 
1,200  are  outside  the  areas  of  anticipated  mining: 
about  1,000  wells  supply  water  for  domestic  or 
livestock  uses,  and  about  200  wells  supply  water 
for  municipal,  industrial,  irrigation,  and  miscellane- 
ous uses.  The  1,800  remaining  wells  are  used  by 
coal  mining  companies.  Future  surface  coal  mining 
probably  will  result  in  postmining  groundwater  of 
similar  quality  to  that  currently  present  in  the 
study  area.  By  use  of  geochemical  modeling  tech- 
niques, the  results  of  a  hypothetical  reaction  path 
exercise  indicate  the  potential  for  marked  improve- 
ments in  postmining  water  quality  because  of 
chemical  reactions  as  postmining  groundwater 
with  a  large  dissolved  solids  concentration  (3,540 
mg/L)  moves  into  a  coal  aquifer  with  relatively 
small  dissolved  solids  concentrations  (910  mg/L). 
Results  of  the  modeling  exercise  also  indicate  geo- 
chemical conditions  that  are  most  ideal  for  large 
decreases  in  dissolved  solids  concentrations  in  coal 
aquifers  receiving  recharge  from  a  spoil  aquifer. 
(Lantz-PTT) 
W  89-09 147 


WATER  RESOURCES  AND  POTENTIAL  EF- 
FECTS OF  SURFACE  COAL  MINING  IN  THE 
AREA  OF  THE  WOODSON  PREFERENCE 
RIGHT  LEASE  APPLICATION,  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

M.  R.  Cannon. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4027,  April 
1987.  29p,  4  fig,  3  tab,  21  ref. 

Descriptors:  'Groundwater  quality,  'Environmen- 
tal effects,  'Coal  mining,  'Montana,  'Geohydro- 
logy, Wells,  Tongue  River,  Aquifers,  Dissolved 
solids,  Groundwater  movement,  Streamflow, 
Leaching,  Groundwater  pollution. 

Federal  coal  lands  of  the  Woodson  Preference 
Right  Lease  Application  are  located  in  Dawson 
and  Richland  Counties,  northeastern  Montana.  A 
probable  mine  area,  comprised  of  the  lease  area 
and  adjacent  coal  lands,  contains  about  220  million 
tons  of  recoverable  lignite  coal  in  the  12-37  ft  thick 
Pust  coal  bed.  A  hydrologic  study  has  been  con- 
ducted in  the  area  to  describe  the  water  resources 
and  to  evaluate  potential  effects  of  coal  mining  on 
the  water  resources.  Geohydrologic  data  collected 
from  wells  and  springs  indicate  that  several 
aquifers  exist  in  the  area.  Sandstone  beds  in  the 
Tongue  River  Member  of  the  Fort  Union  Forma- 
tion (Paleocene  age)  are  the  most  common  aquifers 
and  probably  underlie  the  entire  area.  The  Pust 
coal  bed  in  the  Tongue  River  Member  is  water 
saturated  in  part  of  the  probable  mine  area  and  is 
dry  in  other  parts  of  the  probable  mine  area.  Other 
aquifers,  located  mostly  outside  of  the  probable 
mine  area,  exist  in  gravel  of  the  Flaxville  Forma- 
tion (Miocene  of  Pliocene  age)  and  valley  alluvium 
(Pleistocene  and  Holocene  age).  Chemical  analyses 
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of  groundwater  indicate  a  range  in  dissolved  solids 
concentration  of  240-2,280  mg/L.  Surface  water 
resources  are  limited.  Most  streams  in  the  area  are 
ephemeral  and  flow  only  in  response  to  rainfall  or 
snowmelt.  Small  reaches  of  the  North  and  Middle 
Forks  of  Burns  Creek  have  intermittent  flow. 
Water  sampled  from  a  small  perennial  reach  of  the 
Middle  Fork  had  a  dissolved  solids  concentration 
of  700  mg/L.  Mining  of  the  Pust  coal  bed  would 
destroy  one  spring  and  four  stock  wells,  dewater 
areas  of  the  Pust  coal  and  sandstone  aquifers,  and 
probably  lower  water  levels  in  seven  stock  and 
domestic  wells.  Mining  in  the  valley  of  Middle 
Fork  Burns  Creek  would  intercept  streamflow  and 
alter  flow  characteristics  of  a  small  perennial  reach 
of  stream.  Leaching  of  soluble  minerals  from  mine 
spoils  may  cause  a  long-term  degradation  of  the 
quality  of  water  in  the  spoils  and  in  aquifers  down- 
gradient  from  the  spoils.  Some  of  the  effects  on 
local  water  supplies  could  be  mitigated  by  devel- 
opment of  new  wells  in  deeper  sandstones  of  the 
Tongue  River  Member.  Effects  of  mining  on  water 
resources  would  be  minimized  if  only  areas  of  dry 
coal  were  mined.  (Author's  abstract) 
W89-09148 

FLOODING  AND  SEDIMENTATION  IN 
WHEELING  CREEK  BASIN,  BELMONT 
COUNTY,  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09179 


APPRAISAL    OF    STORM-WATER    QUALITY 
NEAR  SALEM,  OREGON, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09185 


HYDROLOGY  OF  AREA  58,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  COLORADO  AND  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09188 


HYDROLOGY  OF  AREA  39,  WESTERN 
REGION,  INTERIOR  COAL  PROVINCE 
KANSAS  AND  MISSOURI, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09189 


CHANGES  IN  WATER  QUALITY  OF  MICHI- 
GAN STREAMS  NEAR  URBAN  AREAS,  1973- 
84, 

Geological  Survey,  Lansing,  MI.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09193 


element  model  was  assessed  as  a  potential  oper- 
ational tool  for  analyzing  complex  highway  cross- 
ings and  other  modifications  of  river  flood  plains. 
Infrared  aerial  photography  was  used  to  define 
regions  of  homogeneous  roughness  in  the  flood 
plain.  Finite  element  networks  approximating  flood 
plain  topography  were  designed  using  elements  of 
three  roughness  types.  High  water  marks  estab- 
lished during  an  8-yr  flood  that  occurred  in  Octo- 
ber 1976  were  used  to  calibrate  the  model.  The 
maximum  flood  of  record,  an  approximately  100-yr 
flood  that  occurred  in  August  1908,  was  modeled 
in  three  cases:  dikes  on  the  right  bank,  dikes  on  the 
left  bank,  and  dikes  on  both  banks.  In  each  of  the 
three  cases,  simulations  were  performed  both  with- 
out and  with  the  proposed  highway  embankments 
in  place.  Detailed  information  was  obtained  about 
backwater  effects  upstream  from  the  proposed 
highway  embankments,  changes  in  flow  distribu- 
tion resulting  from  the  embankments,  and  local 
velocities  in  the  bridge  openings.  On  the  basis  of 
results  from  the  model  study,  the  South  Carolina 
Department  of  Highways  and  Public  Transporta- 
tion changed  the  design  of  several  bridge  openings. 
A  simulation  incorporating  the  new  design  for  the 
case  with  dikes  on  the  left  bank  indicated  that  both 
velocities  in  the  bridge  openings  and  backwater 
were  reduced.  A  major  problem  in  applying  the 
model  was  the  difficulty  in  predicting  the  network 
detail  necessary  to  avoid  local  errors  caused  by 
roughness  discontinuities  and  large  depth  gradi- 
ents. (Lantz-PTT) 
W89-09219 


SUPPORTING  DATA  FOR  ENVIRONMENTAL 
TRENDS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

D.  B.  Tunstall. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-534,  1983.  296p. 

Descriptors:  *Environmental  data,  *Data  collec- 
tions, *Environmental  effects,  *Data  collections, 
*Environment,  Climate,  Wetlands,  Social  aspects, 
Land  use,  Agriculture,  Toxicity,  Wildlife,  Water 
quality. 

Information  has  been  compiled  as  a  companion 
document  to  'Environmental  Trends'  to  provide 
analysts  and  researchers  with  statistical  data  to 
understand  better  how  natural  and  man-made  envi- 
ronments were  changing.  Subjects  include  land 
and  climate;  wetlands;  wild  areas;  historic  places; 
risk  zones;  settlement  patterns;  housing  units;  hous- 
ing conditions;  neighborhood  conditions;  transpor- 
tation systems,  including  use  and  impacts  on  the 
environment  such  as  noise,  energy  consumption; 
material  use  and  solid  waste;  toxic  substances,  in- 
cluding radiation;  cropland,  forests  and  rangeland; 
wildlife,  including  extinct,  threatened  and  endan- 
gered species;  energy;  water  resources,  water  qual- 
ity and  air  quality;  and  the  biosphere.  Statistics  in 
the  tables  were  taken  from  various  published  and 
unpublished  sources.  Therefore,  the  number  of  sig- 
nificant figures  for  the  same  information  may 
differ.  (Author's  abstract) 
W 89-09227 


agricultural  land  uses,  and  are  each  <  3  sq  mi  in 
area.  Surface  water,  groundwater,  and  meteorolog- 
ic  data  for  the  1981  and  1982  water  years  were 
used  to  describe  and  compare  hydrologic  systems 
of  the  six  watersheds  and  to  identify  hydrologic 
effects  of  mining  and  reclamation.  Peak  discharges 
were  greater  at  the  agricultural  watersheds  than  at 
the  unreclaimed  watersheds,  primarily  because  of 
large  final-cut  lakes  in  the  unreclaimed  watersheds. 
Annual  runoff  was  greatest  at  the  unreclaimed 
watersheds,  intermediate  at  the  agricultural  water- 
sheds, and  least  at  the  reclaimed  watersheds.  Hy- 
drologic effects  of  mining  were  identified  by  com- 
paring the  hydrologic  systems  at  mined  and  unre- 
claimed watersheds  with  those  at  unmined,  agricul- 
tural watersheds.  Comparisons  of  the  hydrologic 
systems  of  these  watersheds  indicate  that  surface 
coal  mining  without  reclamation  has  the  potential 
to  increase  annual  runoff,  base  flow,  and  ground- 
water recharge  to  the  bedrock;  reduce  peak  flow 
rates  and  variation  in  flow;  lower  the  water  table 
in  upland  areas;  change  the  relation  between  sur- 
face water  and  groundwater  divides;  and  create 
numerous,  local  flow  systems  in  the  shallow 
groundwater.  Hydrologic  effects  of  reclamation 
were  identified  by  comparing  the  hydrologic  sys- 
tems at  mined  and  reclaimed  watersheds  with 
those  at  mined  and  unreclaimed  watersheds.  Recla- 
mation has  the  potential  to  decrease  annual  runoff, 
base  flow,  and  recharge  to  the  bedrock;  increase 
peak  flow  rates,  variation  in  flow,  and  response  to 
thunderstorms;  reestablish  the  premining  relation 
between  surface  and  groundwater  divides;  and 
create  fewer  local  flow  systems  in  the  shallow 
groundwater.  (Lantz-PTT) 
W89-09246 


FINITE-ELEMENT  MODEL  STUDY  OF  THE 
IMPACT  OF  THE  PROPOSED  1-326  CROSS- 
ING ON  FLOOD  STAGES  OF  THE  CONGAREE 
RIVER  NEAR  COLUMBIA,  SOUTH  CAROLI- 
NA, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

J   K.  Lee,  and  C.  S.  Bennett. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  81-1194,  1981.  56p,  19  fig,  9  tab, 
8  plates,  10  ref. 

Descriptors:  'Model  studies,  'Highway  effects, 
•Congaree  River,  'Flood  stages,  'Finite  element 
method,  'South  Carolina,  Streamflow,  Flood 
plain,  Flood  peak,  Simulation  analysis. 

A  two-dimensional  finite  element  surface  water 
model  was  used  to  study  the  hydraulic  impact  of 
the  proposed  Interstate  Route  326  crossing  of  the 
Congaree   River   near  Columbia,   SC.   The   finite 


FLOOD-FLOW  CHARACTERISTICS  OF 
NANCY  CREEK  AT  GEORGIA  HIGHWAY  400 
EXTENSION  NEAR  ATLANTA,  GEORGIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09255 


FLOODFLOW  CHARACTERISTICS  AT  PRO- 
POSED BRIDGE  SITE  FOR  STATE  HIGHWAY 
99,  KANSAS  RIVER  AT  WAMEGO,  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09267 


EFFECTS  OF  SURFACE  COAL  MINING  AND 
RECLAMATION  ON  THE  GEOHYDROLOGY 
OF  SIX  SMALL  WATERSHEDS  IN  WEST-CEN- 
TRAL INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

J.  D.  Martin,  R.  F.  Duwelius,  and  C.  G.  Crawford. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-210,  1987.  99p,  31  fig,  6  tab, 
56  ref. 

Descriptors:  'Strip  mines,  'Small  watersheds, 
♦Coal  mining,  'Geohydrology,  'Environmental  ef- 
fects, 'Indiana,  'Land  reclamation,  Land  use,  Ag- 
riculture, Annual  runoff,  Groundwater  recharge, 
Surface  water,  Groundwater,  Meteorological  data 
collection,  Strip  mine  lakes,  Base  flow,  Surface- 
groundwater  relations. 

The  watersheds  studied  include  mined  and  re- 
claimed;  mined   and   unreclaimed;   and   unmined, 
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ANALYSIS  OF  BANK  PROTECTION  USING  A 
PROBABILITY  OF  MOTION  APPROACH, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 
R.  K.  Simons. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8618204.  Ph.D.  Dissertation,  1986. 
179p,  33  fig,  14  tab,  87  ref,  3  append. 

Descriptors:  'Bank  protection,  'Probabilistic  proc- 
ess, 'Erosion  control,  'Bank  erosion,  Riprap,  Rock 
properties,  Velocity  curve,  Shear  stress. 

A  probability  of  particle  movement  approach  was 
applied  in  the  analysis  of  riprap  and  wire-enclosed 
rock  erosion  protection  to  assess  quantitatively  the 
level  of  risk  due  to  excessive  velocity  or  shear. 
Design  of  wire-enclosed  rock  erosion  protection 
was  examined.  Most  riprap  design  methodologies 
fall  into  the  factor  of  safety  or  the  permissible 
velocity  categories.  Application  of  these  method- 
ologies results  in  a  wide  range  of  rock  sizes  for  a 
given  velocity.  Traditional  methods  do  not  provide 
a  quantitative  assessment  of  how  large  a  factor  of 
safety  is  adequate  or  how  far  above  or  below  a 
permissible  velocity  curve  is  safe.  Risk  analysis  is  a 
valid  and  useful  technique  which  should  be  em- 
ployed in  erosion  protection  design.  The  probabili- 
ty of  motion  approach  can  be  used  as  an  indicator 
of  percent  damage  to  the  bank  protection.  Labora- 
tory tests  show  that  the  wire  in  rock  in  wire 
baskets  aids  in  stabilizing  the  rock  within  the  bas- 
kets.   Because   individual    units   of  wire-enclosed 
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rock  are  generally  heavier  than  individual  rocks  in 
riprap  and  they  are  tied  together  as  a  unit,  the 
probability  of  motion  of  wire-enclosed  rock  is  con- 
siderably lower  when  considering  only  the  forces 
of  lift  and  shear  generated  by  the  flow.  (Cremmins- 
AEPCO) 
W89-08253 


NUMERICAL  MODEL  OF  WATERSHED  ERO- 
SION AND  SEDIMENT  YIELD, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-08260 


EROSION  CONTROL  APPARATUS, 

Ero-Con,  Inc.,  Eden  Prairie,  MN. 

D.  A.  Atkins. 

U.S.  Patent  No.  4,705,427;  November  10,  1987,  5p, 

2  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1084,  No  2,  p691,  November  10,  1987. 

Descriptors:  *Patents,  'Erosion  control,  *Soil  ero- 
sion, 'Slope  degradation,  'Furrows,  Films,  Hy- 
draulic equipment,  Barriers. 

A  wheeled  trailer  is  used  to  install  a  perforate  film 
erosion  barrier  into  the  earth  along  an  elongated 
furrow  path.  A  frame  supports  movement  along  a 
predetermined  path.  A  plow  shoe  is  disposed  for- 
ward of  the  frame  to  create  a  film  receiving 
furrow.  A  furrow-covering  disc  is  contained  at  the 
rear  of  the  frame  and  a  perforated  film  supply  roll 
is  supported  in  a  cradle  that  is  intermediate  to  the 
plow  shoe  and  the  furrow-covering  disc.  A  cable 
controls  the  elevation  of  the  trailing  boom  relative 
to  the  frame.  A  hydraulic  cylinder  and  ram,  cou- 
pled between  the  frame  and  the  trailing  boom, 
adjustably  positions  the  furrow-covering  disc  rela- 
tive to  the  frame.  (Cremmins-AEPCO) 
W89-08287 


METHOD  AND  APPARATUS  FOR  INHIBIT- 
ING EROSION, 

M.  J.  Nantz. 

U.S.  Patent  No.  4,561,801;  December  31,  1985,  6p, 
3  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1061,  No  5,  p2124,  December  31,  1985. 

Descriptors:  'Patents,  'Erosion  control,  'Soil  ero- 
sion, 'Soil  conservation,  Surface  runoff,  Slope  deg- 
radation, Channelization,  Slope  protection. 

An  upwardly  open  trough  extending  down  the 
grade  of  a  hillside  inhibits  erosion  and  conserves 
soil.  The  trough  contains  lateral  skirts,  which  are 
buried  in  the  hillside  to  a  depth  below  the  lower- 
most trough  depth  measured  transversely.  The 
skirts  and  the  trough  are  impervious  to  water  and 
are  watertightly  sealed.  The  trough  forms  a  chan- 
nel, which  is  transversely  lowermost  in  a  valley 
extending  down  the  grade  of  the  hillside.  The 
valley  contains  sidewalls  that  gently  slope  toward 
the  trough  and  are  covered  with  sod.  Runoff  is 
directed  by  the  valley  to  the  trough  where  it  is 
conducted  down  the  hillside.  (Cremmins-AEPCO) 
W89-08289 


UNDERWATER  EROSION  PREVENTION  AND 
BACKFILL  SYSTEM  WITH  BARRIER  BAG  IN- 
STALLATION, 

B.  J.  Albert. 

U.S.  Patent  No.  4,571,121;  February  18,  1986,  6p,  7 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1063,  No  3,  p  1237-1238,  February  18, 

1986. 

Descriptors:  'Patents,  'Erosion  control,  'Backfill, 
'Barriers,  'Sediment  control,  'Sediment  erosion, 
Offshore  platforms,  Bottom  sediments,  Sediment 
transport,  Scour. 

Underscour  and  erosion  are  prevented  and  void 
spaces  around  undersea  rigs,  barges,  and  rig  foun- 
dations are  backfilled  using  a  system  which  in- 
cludes a  sediment  intake  that  is  randomly  movable 
by  a  diver.  A  handheld  discharge  unit  dispenses 
sediment  into  barrier  bags.  A  conduit  connects  the 
intake  and  discharge  with  a  bore  so  that  the  sedi- 


ment can  be  transmitted  from  the  intake  to  the 
outlet.  A  fluid  drive  positioned  in  the  conduit 
between  the  inlet  and  the  outlet  moves  the  mixture 
of  sediment  and  seawater  through  the  conduit.  The 
fluid  drive  includes  a  fluid  conveying  tube  having 
an  inlet  and  outlet,  which  are  connectable  to  the 
conduit.  A  branch  conduit  line  extends  angularly 
from  the  tube  and  forms  an  acute  angle  at  the  point 
of  intersection  with  the  tube.  A  fluid  pump  is 
connected  to  the  branch  conduit  line  for  injecting  a 
moving  fluid  mass  into  the  bore  of  the  tube  so  that 
the  mass  can  produce  flow  through  the  conduit. 
For  erosion  control,  void  spaces  created  by  a  scour 
are  first  filled  with  sediment  removed  from  the 
seabed  next  to  a  barge  with  a  sediment  intake.  A 
handheld  discharge  unit  then  dispenses  the  sedi- 
ment into  the  void  space  to  be  backfilled.  After  the 
void  spaces  are  filled,  a  barrier  of  flexible  wall 
containers  or  bags  is  placed  about  the  perimeter  of 
the  barge.  The  bags  are  filled  by  transmission  of  a 
sand  and  fluid  mixture  into  the  barrier  bags. 
(Cremmins-AEPCO) 
W89-08290 


APPARATUS  FOR  IMPEDING  FINE  SEDI- 
MENT DEPOSITION  IN  HARBORS  AND 
NAVIGATIONAL  CHANNELS, 

California  Univ.,  Berkeley.  Regents. 

S.  A.  Jenkins. 

U.S.  Patent  No.  4,661,013;  April  28,  1987.  lip,  14 

fig,   1   ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1077,  No  4,  p  2142-2143,  April 

28,  1987. 

Descriptors:  'Patents,  'Suspended  sediments, 
'Bottom  sediments,  'Sediment  control,  'Deposi- 
tion, Eddies,  Channel  scour,  Waterways,  Naviga- 
ble waters. 

A  scouring  and  resuspension  apparatus  is  mounted 
adjacent  to  the  bottom  of  a  waterway  to  impede 
the  deposition  of  suspended  sediments.  The  appara- 
tus contains  a  buoyant  wing  with  leading  and 
trailing  edges  and  flat  top  and  bottom  surfaces.  A 
flap  spans  the  wing  and  extends  at  a  predetermined 
upward  angle  from  the  top  surface  towards  the 
leading  edge.  Two  standing  eddies  form  when  a 
current  flows  by  the  wing  and  flap.  One  of  the 
eddies  is  formed  adjacent  to  the  top  surface  be- 
tween the  leading  edge  and  the  flap;  the  other 
eddy  is  formed  adjacent  to  the  top  surface  to  the 
rear  of  the  flap.  The  apparatus  may  be  mounted  in 
a  berthing  array  comprised  of  downwashing  wings 
located  beneath  a  vessel  and  upwashing  wings 
located  about  the  perimeter  of  the  vessel.  The  flap 
of  the  interior  downwashing  wings  faces  away 
from  the  waterway  bottom  to  produce  bottom 
scouring.  The  perimeter  wings  are  mounted  with 
the  flap  facing  the  bottom  to  produce  downward 
lift  for  resuspending  sediments  upwardly.  Alter- 
nately, the  wings  are  mounted  in  a  tuned  array 
within  a  channel  by  cascading  alternating  upwash- 
ing and  downwashing  wings  in  the  direction  of  the 
current.  This  arrangement  generates  internal  wave 
motions  near  the  bottom  that  enhance  the  scour 
and  resuspension  action  of  the  wing  array.  (Crem- 
mins-AEPCO) 
W89-08291 


REVETMENT  SYSTEM  FOR  PREVENTING 
BLUFF  EROSION, 

H.  J.  Vignocchi. 

U.S.  Patent  No.  4,655,637;  April  7,  1987,  8p,  4  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1077,  No  1,  p270,  April  7,  1987. 

Descriptors:  'Patents,  'Erosion  control,  'Bank 
erosion,  'Shoreline  cover,  'Shore  protection, 
Slope  protection,  Slope  stabilization,  Sea  walls, 
Breakwaters. 

A  revetment  system  prevents  shoreline  bluff  or 
slope  erosion  from  wave  or  hydrostatic  forces 
using  an  elongate,  three-dimensional,  grid  frame 
structure.  The  structure  comprises  interconnected 
frame  elements  and  a  mesh  material  covering  por- 
tions of  the  periphery.  The  structure  is  adapted  to 
be  set  into  the  slope  so  that  the  upper  mesh  cov- 
ered surface  is  continuous  with  the  natural  contour 
of  the  slope.  Aggregate  material  fills  the  volume 
defined  within  the  frame  structure.  The  material  is 


Watershed  Protection — Group  4D 

of  a  size  such  that  water  may  move  freely  through 
it.  A  filter  fabric  liner  overlies  the  surface  of  the 
slope  beneath  the  structure.  The  liner  is  sufficiently 
porous  to  allow  water  to  pass  through,  while  pre- 
venting the  movement  of  solid  material  from  the 
slope.  The  line  and  the  aggregated  material  pre- 
vent the  buildup  of  hydrostatic  pressure  behind  the 
revetment  system  by  allowing  the  flow  of  water 
and  preventing  the  soil  of  the  slope  from  washing 
through  it.  (Cremmins-AEPCO) 
W89-08292 


METHOD  OF  CAUSING  SEDIMENTATION  OF 
SEDIMENTARY  SOLID  MATERIAL  TRANS- 
PORTED IN  A  BODY  OF  WATER,  SUCH  AS  A 
LAKE,  A  SEA,  OR  AN  OCEAN, 

Geoteknisk  Inst.,  Lyngby  (Denmark). 

H.  Vesterby. 

U.S.  Patent  No.  4,645,377;  February  24,  1987,  8p,  5 

fig,   1   ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1075,  No  4,  pi 948,  February  24 

1987. 

Descriptors:  'Patents,  'Shore  protection,  'Land 
reclamation,  'Suspended  sediments,  'Sedimentary 
structures,  Subsurface  drains,  Drainage  systems, 
Erosion  control. 

Sedimentation  of  suspended  or  other  sedimentary 
solid  material  occurs  at  the  upper  surface  of  a 
porous  substratum  of  a  lake,  a  sea,  or  an  ocean  and 
along  a  bordering  coastline  or  the  edge  of  a  lake 
between  the  body  of  water  and  an  adjacent  land 
area.  A  drain  extending  along  and  adjacent  to  the 
borderline  removes  water.  The  drain  is  positioned 
below  the  mean  upper  surface  level  of  the  water. 
The  removed  water  reduces  the  hydraulic  pressure 
in  the  porous  substratum  immediately  below  the 
upper  surface  in  a  zone  along  the  borderline.  Sedi- 
mentation or  accretion  of  sedimentary  material 
may  thus  be  obtained  in  a  broad  zone  on  the  water 
side  of  the  borderline  or  coastline  without  the  use 
of  transversely  extending  drains.  Such  sedimenta- 
tion or  accretion  of  sedimentary  material  may  be 
used  for  protection  of  sea  coasts  or  lake  edges 
exposed  to  erosion  and  for  land  reclamation.  Water 
may  be  removed  from  the  drain  continuously  or 
discontinuously;  for  example,  it  may  be  removed 
during  storm  degradation  and  be  stopped  during 
natural  accretion.  (Cremmins-AEPCO) 
W89-08293 


METHOD  OF  RAISING  AND  EXTENDING  AN 
OCEAN  BEACH, 

For  primary  bibliographic  entry  see  Field  8F. 
W89-08294 


DEVELOPING  AN  INTEGRATED  MODEL 
FOR  EVALUATING  THE  ECONOMIC  AND 
ECOLOGIC  EFFECTS  OF  REDUCING  NON- 
POINT  SOURCE  POLLUTION  IN  A  PALOUSE 
WATERSHED, 

Idaho  Univ.,  Moscow.  Dept.  of  Plant,  Soil  and 
Entomological  Sciences. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-08344 


TRANSPORT   PROCESSES   AT  THE  CATCH- 
MENT SCALE, 

Institute  of  Hydrology,   Powys  (Wales).   Fluvial 
Geomorphology  Unit. 

For  primary  bibliographic  entry  see  Field  2J. 
W 89-08941 


MOUNTAIN  TORRENT  EROSION, 

Kyoto    Univ.    (Japan).    Disaster    Prevention    Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-08951 


EFFECT  OF  BANK  PROTECTION  MEASURES, 
STEHEKIN  RIVER,  CHELAN  COUNTY, 
WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
L.  M.  Nelson. 


97 
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Group  4D — Watershed  Protection 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4316,  1986. 
22p,  9  fig,  4  tab,  4  ref. 

Descriptors:  *Bank  protection,  *Environmental  ef- 
fects, *Stehekin  River,  *Water  resources  develop- 
ment, *Flood  protection,  *Erosion  control,  *Flood 
peak,  Washington,  Flow  velocity,  Flood  protec- 
tion, Levees,  Dikes. 

An  investigation  of  the  lower  Stehekin  River  was 
conducted  to  study  the  effects  on  flood  elevations 
and  velocities  from  four  bank  protection  and  flood 
prevention  measures  that  are  being  contemplated 
as  a  means  of  reducing  erosional  losses  of  river 
bank  property.  These  measures  are:  bank  armoring, 
armored  revetment  levees,  spur  dikes,  and  redevel- 
opment of  old  cutoff  channels.  The  banks  at  seven 
study  sites  could  be  armored  without  adverse 
effect  on  the  flood  velocities  and  elevations.  The 
largest  increases  due  to  armoring-up  to  1.6  ft/sec 
in  velocity  and  1  ft  in  elevation-occurred  in  the 
vicinity  of  sites  5,  6,  and  7  where  the  gradient  of 
the  river  channel  is  about  50  ft/mi  and  the  veloci- 
ties are  high  to  begin  with  (about  6  to  13  ft/sec). 
The  use  of  a  levee  in  conjunction  with  armoring  on 
the  northeast  bank  from  sites  5  to  7  would  increase 
the  velocities  as  much  as  2.8  ft/sec  and  increase  the 
elevation  as  much  as  1  ft,  but  it  would  also  provide 
some  flood  protection  to  the  east  bank,  which  is 
frequently  inundated.  Spur  dikes  were  considered  a 
practical  alternative  only  at  site  3,  where  reduced 
bank  erosion  may  occur  without  aggravating  flood 
inundation  or  erosion  elsewhere.  The  rerouting  of 
flood  flow  through  an  old  cutoff  channel  near  site 
1  increased  the  velocity  by  3.2  ft/sec  and  the 
elevation  by  1  ft  for  the  100-year  flood;  however,  it 
would  move  floodwater  away  from  residential 
property  where  bank  erosion  is  a  problem.  The 
few  other  old  channels  that  shortcut  river  bends 
where  much  erosion  occurs  are  apparently  already 
part  of  the  channel  during  floods.  (Author's  ab- 
stract) 
W89-09022 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


COMPARISON  OF  TWO  METHODS  FOR  THE 
DETECTION  OF  FECAL  POLLUTION  IN 
DRINKING  WATER, 

Texas  Univ.,  Houston.  School  of  Public  Health. 
For  primary  bibliographic  entry  see  Field  5F. 

W89-08248 


STATISTICAL  ANALYSIS  OF  WATER  QUAL- 
ITY DATA  AFFECTED  BY  LIMITS  OF  DETEC- 
TION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-08264 


WATER  QUALITY  DATA  FROM  THE  OBSER- 
VATION WELL  NETWORK  IN  ILLINOIS,  1985- 

87, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08308 


COAL-SPOIL  AND  GROUNDWATER  CHEMI- 
CAL DATA  FROM  TWO  COAL  MINES; 
HANNA  BASIN  AND  POWDER  RIVER  BASIN, 
WYOMING, 

Geological    Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
L.  R.  Larson 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Open-Flic  Report  88-481,  1988.  18p,  1  fig,  6  tab,  10 
ref 


Descriptors:  'Groundwater  pollution,  'Wyoming, 
•Water  analysis,  'Water  pollution  sources,  'Mine 
wastes,  Chemical  analysis,  Groundwater,  Spoil 
banks,  Sulfur  compounds,  X-ray  diffraction,  Hanna 
basin,  Powder  River  basin. 

Data  are  presented  describing  chemical  and  miner- 
alogical  composition  of  spoil  material  and  chemical 
quality  of  groundwater  at  2  Wyoming  mine  sites. 
Samples  were  collected  at  Medicine  Bow-Seminoe 
Number  1  mining  area  in  the  Hanna  basin  and  at 
the  Cordero  Mine  in  the  Powder  River  basin.  The 
data  collected  from  these  sites,  along  with  similar 
data  from  other  coal-mining  states  in  the  West,  are 
used  to  evaluate  methods  used  in  predicting  post- 
mining  groundwater  quality.  The  data  include  min- 
eral-composition analyses,  paste-extract  analyses, 
and  sulfur-forms  analyses  of  coal  spoil,  chemical 
analyses  of  water  from  batch-mixing  experiments; 
and  analyses  of  water  samples  collected  from  wells 
in  the  coal  aquifers  and  from  wells  in  the  saturated 
spoils.  (USGS) 
W89-08316 


EFFECT  OF  HERBICIDE  RESIDUES  ON  MI- 
CROBIAL PROCESSES  IN  CROPLAND  POND 
OR  IMPOUNDMENT  SEDIMENT, 

Clemson  Univ.,  SC.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-08328 


MAINTENANCE  OF  CISTERN  WATER  QUAL- 
ITY AND  QUANTITY  IN  THE  VIRGIN  IS- 
LANDS, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 
Resources  Research  Center. 
R.  H.  Ruskin,  and  P.  S.  Callender. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-115489/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  30,  W.R.R.C,  Carib- 
bean Research  Institute,  University  of  the  Virgin 
Island,  St.  Thomas,  February  1988.  51p,  40  ref. 
USGS  project  G 1258-02. 

Descriptors:  'Cisterns,  'Water  quality,  'Virgin  Is- 
lands (US),  'Maintenance,  Bioindicators,  Con- 
forms, Pseudomonas,  Sampling,  Analytical  tech- 
niques, Pollutant  identification,  Water  pollution 
sources,  Microbiological  analysis. 

Cisterns  are  readily  subject  to  contamination  be- 
cause they  are  generally  not  sealed  and  are  ex- 
posed to  the  environment.  In  this  study  of  20 
private  residential  cisterns  it  was  found  that  if  only 
overall  averages  were  considered,  then  not  one  of 
them  would  have  met  the  Safe  Drinking  Water 
standard  of  1  total  coliform/100  mL  and  only  4  of 
the  20  would  have  met  this  limit  50%  or  more  of 
the  time.  It  was  determined  that  the  source  of  the 
contamination  is  almost  soley  environmentally  as- 
sociated, as  a  result  it  is  felt  that  a  fecal  coliform 
standard  would  be  a  better  indicator  of  water 
quality.  What  cannot  be  determined  by  a  coliform 
test,  is  the  occurrence  of  Pseudomonas  aeruginosa, 
an  opportunistic  pathogen  known  to  cause  both  ear 
infections  and  diarrheal  disease,  and  which  is  fre- 
quently found  in  cistern  water.  The  best  way  of 
controlling  these  microbial  contaminants  is  via 
chlorination  and  through  proper  cistern  mainte- 
nance practices.  Even  though  the  rainfall  is  about 
45  in/year,  residents  are  very  conscientious  about 
water  conservation  and  use  between  20-50  gal/ 
day/person.  (USGS) 
W89-08336 


EFFECT  OF  PREOZONATION  ON  THE  AN- 
AEROBIC BIODEGRADATION  OF  RESIST- 
ANT PHENOLIC  COMPOUNDS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-08338 


GROUNDWATER     CONTAMINATION      FOR 
AGRICULTURALLY  APPLIED  PESTICIDES, 

Idaho  Univ.,   Moscow.   Dept.  of  Plant,  Soil  and 
Entomological  Sciences. 
M.J.  Morra. 


Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15547/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  mi  r-, 
fiche.  Idaho  Water  Resources  Institute,  Moscow, 
Completion  Report,  May  1988.  42p,  21  fig,  1  tab, 
36  ref.  USGS  contract  14-O8-O0O1-G1419.  USGS 
project  G 1419-04. 

Descriptors:  'Pollutant  identification,  'Infrared 
spectroscopy,  'Pesticides,  'Soil  columns,  'Agri- 
cultural chemicals,  'Groundwater  pollution,  Pesti- 
cides residues,  Idaho,  Analytical  techniques, 
Humic  acid,  Fulvic  acid,  Soil  extracts.  Reflectance 
techniques. 

Fourier  Transform  Infrared  spectroscopy  was 
combined  with  a  Cylindrical  Internal  Reflectance 
(CIR)  sample  cell  to  determine  the  infrared  spectra 
of  soil  extracts.  The  developed  techniques  are 
being  used  to  qualitatively  and  quantitatively  study 
pesticide  interactions  with  water  soluble  complex- 
ing  agents  as  related  to  the  potential  for  complexa- 
tion  to  increase  pesticide  transport.  Spectral  scans 
from  670  to  4000  cm  indicate  that  the  region  of 
greatest  resolution  for  observing  characteristic 
humic  acid  absorbance  bands  occurs  from  1000  to 
2000/cm.  Absorbance  bands  reflecting  ester- 
bonded  polysaccharides  (1050,  1088,  and  1164/cm) 
were  detected.  CIR  was  also  used  to  obtain  the 
spectra  of  soil  extracts  in  the  form  of  dissolved 
humic  and  fulvic  acids  as  well  as  water  soluble 
materials.  Comparison  of  CIR  spectra  with  a  tradi- 
tional nonaqueous  sampling  procedure  (Nujol 
mull)  demonstrated  increased  C-H  peak  intensities 
and  near  total  elimination  of  ester  absorbance 
peaks  in  the  mull  preparation.  (USGS) 
W89-08342 


LABORATORY  PLANNING  FOR  WATER  AND 
WASTEWATER  ANALYSIS, 

Laboratory  Consultants,  Albuquerque,  NM. 

For  primary   bibliographic  entry  see   Field   5D. 

W89-08369 


COAL  SPOIL  AND  GROUNDWATER  CHEMI- 
CAL DATA  FROM  TWO  COAL  MINES; 
HANNA  BASIN  AND  POWDER  RIVER  BASIN, 
WYOMING, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08386 

CONCENTRATIONS  OF  SELECTED  TRACE 
INORGANIC  CONSTITUENTS  AND  SYN- 
THETIC ORGANIC  COMPOUNDS  IN  THE 
WATER  TABLE  AQUIFERS  IN  THE  MEM- 
PHIS AREA,  TENNESSEE, 
Geological  Survey,  Memphis,  TN.  Water  Re- 
sources Div. 

B.  W.  McMaster,  and  W.  S.  Parks. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-485,  (1988).  30p,  5  fig,  5  tab, 
13  ref. 

Descriptors:  'Water  quality,  'Groundwater, 
•Trace  elements,  'Organic  compounds,  'Pesti- 
cides, Groundwater  pollution,  Aquifer,  Alluvium, 
Fluvial  deposits,  Memphis  area,  Tennessee. 

Water  quality  samples  for  analysis  of  selected  trace 
inorganic  constituents  and  synthetic  organic  com- 
pounds were  collected  from  29  private  or  observa- 
tion wells  in  alluvium  and  fluvial  deposits  of  Qua- 
ternary and  Tertiary  Age.  The  alluvium  and  fluvial 
deposits  are  the  water  table  aquifers  in  the  Mem- 
phis area.  In  addition,  nine  wells  were  installed  in 
Memphis  Light,  Gas  and  Water  Division  well 
fields  so  that  samples  could  be  collected  and  ana- 
lyzed to  characterize  the  quality  of  water  in  the 
fluvial  deposits  at  these  well  fields.  Samples  from 
seven  of  these  wells  (two  were  dry)  were  analyzed 
for  major  constituents  and  properties  of  water  as 
well  as  for  selected  trace  inorganic  constituents 
and  synthetic  organic  compounds.  Analyses  of  the 
water  from  most  of  the  36  wells  sampled  indicated 
ranges  in  concentration  values  for  the  trace  inor- 
ganic constituents  that  agreed  with  those  previous- 
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ly  known,  although  some  new  maximum  values 
were  established.  The  analysis  of  water  from  four 
wells  indicated  that  the  water  is  or  may  be  con- 
taminated. Concentrations  of  barium  (1,400  micro- 
grams/L  --  ug/L),  strontium  (1,100  ug/L),  and 
arsenic  (15  ug/L),  along  with  specific  conductance 
(1,420  microsiemens/centimeter-us/cm)  were  in 
water  from  one  well  in  the  alluvium.  Low  concen- 
trations (0.02  to  0.04  ug/L)  of  the  pesticides  aldrin, 
DDT,  endosulfan,  and  perthane  were  present  in 
water  from  two  wells  in  the  fluvial  deposits.  Water 
from  one  of  these  wells  also  contained  1,1,1  trich- 
loroethane  (4.4  ug/L).  Analysis  of  water  from 
another  well  in  the  fluvial  deposits  indicated  values 
for  specific  conductance  (1,100  uS/cm),  alkalinity 
(508  milligrams  per  liter  -  mg/L  -  as  CaC03), 
hardness  (550  mg/L  as  CaC03),  chloride  (65  mg/ 
L),  and  barium  (240  ug/L)  that  are  high  for  water 
from  the  fluvial  deposits.  (USGS) 
W89-08397 


GROUNDWATER-QUALITY-MONITORING 
PROGRAM  IN  IOWA:  NITRATE  AND  PESTI- 
CIDES IN  SHALLOW  AQUIFERS, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

M.  G.  Detroy,  P.  K.  B.  Hunt,  and  M.  A.  Holub. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    88-4123, 
1989.  31  p,  11  fig,  14  tab,  24  ref. 

Descriptors:  'Monitoring,  'Groundwater  pollu- 
tion, 'Nitrates,  'Herbicides,  'Alluvial  aquifers, 
•Pesticides,  'Agricultural  chemicals,  Nonpoint 
pollution  sources. 

The  Iowa  groundwater-quality-monitoring  pro- 
gram began  in  1982.  The  program  is  operated  by 
the  U.S.  Geological  Survey  in  cooperation  with 
the  University  of  Iowa  Hygienic  Laboratory  and 
the  Iowa  Department  of  Natural  Resources.  The 
objectives  are  to  describe  and  assess  the  long-term 
chemical  quality  of  the  principal  aquifers  in  Iowa 
and  to  direct  water  quality  assessment  and  sam- 
pling toward  regional  groundwater-quality  con- 
cerns. Six  percent  of  the  water  samples  collected 
from  515  individual  shallow  wells  had  nitrate  con- 
centrations larger  than  the  maximum  contaminant 
level  for  public  drinking  water  of  10  mg/L  as 
nitrogen.  Eighteen  percent  of  the  samples  had  con- 
centrations of  nitrate  between  5  and  19  mg/L  as 
nitrogen.  Water  samples  from  355  individual  mu- 
nicipal wells  less  than  200  ft  deep  have  been  ana- 
lyzed for  pesticides  at  least  once.  Detectable  con- 
centrations of  at  least  one  pesticide,  either  alachlor, 
atrazine,  cyanazine,  dicamba,  metolachlor,  or  me- 
tribuzine  were  detected  in  20%  of  the  samples. 
Atrazine  was  the  most  prevalent  pesticide,  detect- 
ed in  18%  of  the  samples.  (USGS) 
W89-08410 


CONSTRUCTION,  GEOLOGIC,  AND  WATER 
LEVEL  DATA  FOR  OBSERVATION  WELLS 
NEAR  BRENTWOOD,  WILLIAMSON 

COUNTY,  TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
D.  W.  Hanchar. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-248,  1989.  27p,  1  fig,  2  tab,  1 
ref. 

Descriptors:  'Monitoring,  'Path  of  pollutants, 
'Observation  wells,  'Waste  dumps,  'Hazardous 
materials,  'Tennessee,  Williamson  County. 

Thirty-four  observation  wells  were  installed  at  17 
sites  in  the  area  of  a  hazardous-waste  disposal  site 
near  Brentwood,  in  Williamson  County,  Tennes- 
see. These  wells  were  installed  to  supplement  data 
collected  from  domestic  wells  in  the  area,  to  help 
define  the  geology  of  the  study  area  and  to  deter- 
mine the  water  levels.  Both  lithologic  and  geo- 
physical logs  were  obtained  for  each  well  drilled 
to  help  define  the  formations  encountered.  Four 
limestone  units,  corresponding  to  the  Bigby- 
Cannon  limestone,  the  Hermitage  Formation,  the 
Carters  Limestone  (including  the  T-3  bentonite), 
and  the  Lebanon  Limestone,  were  described  from 


well  cuttings  and  borehole  geophysical  logs.  Water 
levels  have  been  collected  at  both  the  shallow  and 
deep  wells  at  each  site.  (USGS) 
W89-08414 


PHYSICAL,   CHEMICAL   AND   BIOLOGICAL 

CHARACTERISTICS   OF  THE   BOISE   RIVER 

FROM    VETERANS    MEMORIAL   PARKWAY, 

BOISE  TO  STAR,  IDAHO,  OCTOBER  1987  TO 

MARCH  1988, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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ASSESSING  THE  SENSITIVITY  OF  HIGH  AL- 
TITUDE NEW  MEXICAN  WILDERNESS 
LAKES  TO  ACIDIC  PRECIPITATION  AND 
TRACE  METAL  CONTAMINATION, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Chemistry. 
T.  Lynch,  C.  Popp,  G.  Jacobi,  and  J.  Robertson. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-148456/ 
AS,  price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  234,  October  1988.  177p,  11  fig,  21  tab,  107  ref, 
13  append.  USGS  contract  14-08-0001-G1505. 
USGS  state  project  1423697. 

Descriptors:  'Acid  rain  effects,  'Pollutant  identifi- 
cation, 'Acid  rain,  'Diatoms,  'Heavy  metals, 
'Geochemistry,  'Trace  metals,  Water  quality, 
Water  analysis,  Biological  analysis,  Sediment 
cores,  Precambrian  rock,  Pb-210  chronology,  New 
Mexico,  Santa  Fe  Lake,  Truchas  Lake. 

Seventeen  high  mountain  lakes  in  northern  New 
Mexico  were  sampled  to  determine  their  present 
biological  and  chemical  condition.  In  addition, 
sediment  cores  were  collected  at  each  of  the  lakes 
to  determine  trace  metal  concentrations,  diatom 
assemblages,  and  mineralogies  as  a  function  of 
depth.  Two  of  the  cores  were  age-dated  using  Pb- 
210  chronology.  Eight  of  the  lakes  exhibited  low 
alkalinities  and,  therefore,  low  capacities  for  neu- 
tralization. These  lakes  were  located  in  basins 
where  the  surface  geology  was  comprised  of  Pre- 
cambrian rocks.  Atmospheric  deposition  appears  to 
be  contributing  acid  and  trace  metals  associated 
with  anthropogenic  sources  to  some  of  the  lakes. 
Trace  metal  accumulations  in  the  upper  layers  of 
Santa  Fe  Lake  began  about  60  years  ago  and  about 
10  years  ago  in  Truchas  Lake.  An  acid  pulse  (pH 
5.7)  associated  with  snow  melt  was  documented  in 
Santa  Fe  Lake  and  corresponded  with  an  observed 
decrease  of  Daphnia  sp.  populations.  Peca  clam 
densities  also  appeared  to  be  lower  in  the  low 
alkalinity  lakes.  Sediment  diatom  assemblages  in 
cores  from  Santa  Fe  Lake  and  Truchas  Lake 
appear  to  be  shifting  to  more  acid  tolerant  species 
than  in  the  past.  (USGS) 
W89-08433 


PLASMID  PROFILE  ANALYSIS  FOR  ASSESS- 
ING BACTERIOLOGICAL  QUALITY  OF  NAT- 
URAL WATERS, 

University   of  Southern   Mississippi,   Hattiesburg. 
Dept.  of  Chemistry. 
J.  A.  Evans. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-136832/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Completion 
Report  G1431-03,  July  1988.  13p,  7  fig,  2  tab,  13 
ref.  USGS  contract  1 4-34-000 1-G 1431.  USGS 
project  G 143 1-03. 

Descriptors:  'Pollutant  identification,  'Plasmid 
profiles,  'Water  analysis,  Water  quality,  Indica- 
tors, Bioindicators,  Water  pollution,  Coliforms, 
Enterococci,  Microbiology,  Epidemiology,  Stream 
pollution,  Raw  wastewater,  Mississippi,  Bouie 
River,  Leaf  River,  Bacterial  analysis. 

Current  methods  of  screening  water  for  microbio- 
logical contamination  do  not  reveal  the  actual 
source  of  the  contamination.  This  project  was  car- 


ried out  to  determine  if  analysis  of  plasmid  size 
profiles  of  bacteria  found  in  freshwater  could  be 
used  to  determine  the  source  of  the  bacteria.  The 
objectives  of  the  study  were  met.  These  were  to 
(1)  isolate  coliforms  above,  at  and  below  sewage 
outfalls  into  the  Bouie  and  Leaf  Rivers  near  Hat- 
tiesburg, Mississippi,  (2)  isolate  plasmids  from  rep- 
resentative sample  coliforms,  (3)  characterize  the 
plasmids  from  each  isolate  by  size  on  agarose  gel 
electrophoresis,  and  (4)  compare  the  size  profiles 
of  the  plasmids  originating  at  the  different  sites.  A 
total  of  537  plasmids  were  identified  from  344 
coliform  isolates  of  E.  coli  obtained  from  the  dif- 
ferent sites.  These  plasmids  were  then  compared 
by  overall  size,  size  groupings  and  number  of  plas- 
mids/isolate.  Results  of  this  comparison  showed 
that  simply  viewing  the  overall  size  distribution  of 
plasmids  could  not  adequately  distinguish  the 
source  of  the  plasmid  bearing  E.  coli  collected 
from  the  natural  water.  Some  comparisons  suggest- 
ed a  more  refined  means  of  looking  at  the  plasmid 
may  be  more  beneficial  in  assessing  water  quality. 
For  example,  water  impacted  by  known  human 
contamination  had  coliforms  with  high  incidence 
of  low  molecular  weight  plasmids.  The  project 
also  provided  one  of  the  few  baselines  studies  of 
plasmid  size  profiles  in  natural  waters.  (USGS) 
W89-08444 


COMPARISON  OF  LABORATORY  PERFORM- 
ANCES, 

Sandia  National  Labs.,  Albuquerque,  NM.  Envi- 
ronmental Programs  Div. 
J.  H.  Einerson,  and  P.  C.  Pei. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-006660. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  SAND-88-0226C,  March  1988.  33p, 
1 1  tab,  9  ref,  6  append. 

Descriptors:  'Wastewater  analysis,  'Laboratories, 
'Pollutant  identification,  'Performance  evaluation, 
Chemical  analysis,  Management  planning, 
Wastewater  treatment,  Water  analysis.  Inorganic 
compounds,  Cost,  Comparison  studies. 

This  study  was  initiated  to  select  reliable,  compe- 
tent laboratories  which  could  perform  analyses  of 
wastewater  contaminants  for  the  purpose  of  regu- 
latory compliance.  Ten  laboratories  were  selected 
to  participate  in  the  competency  tests.  In  addition 
to  reviews  of  quality  assurance  plans,  the  laborato- 
ries were  given  check  samples  to  test  the  accuracy 
and  precision  of  their  analytical  techniques.  The 
check  samples  were  spiked  with  seven  inorganic 
contaminants  commonly  found  in  wastewater  dis- 
charges; these  samples  were  sent  along  with  other 
routine  wastewater  samples.  Each  of  the  laborato- 
ries was  sent  a  letter  which  accompanied  the  sam- 
ples specifying  handling  instructions.  The  laborato- 
ries' qualifications  were  based  on  six  criteria:  abili- 
ty to  customize  reports,  turnaround  time,  cost, 
precision  and  accuracy  from  the  analyses  of  check 
samples,  and  evaluation  of  quality  assurance  docu- 
ments. Each  laboratory  was  scored  and  ranked  by 
criteria;  the  overall  scores  produced  a  list  of  lab- 
oratories ranked  in  order  of  competence.  (Lantz- 
PTT) 
W89-08493 


COMPARISON  OF  TRACE  LEVEL  CONCEN- 
TRATIONS FOR  SILVER,  ARSENIC,  BARIUM, 
CADMIUM,     AND     LEAD      IN     DRINKING 
WATERS  OBTAINED  BY  INDUCTIVELY  COU- 
PLED PLASMA-MASS  SPECTROMETRY  AND 
ELECTROTHERMAL-VAPORIZATION 
ATOMIC  ABSORPTION  SPECTROSCOPY, 
Los  Alamos  National  Lab.,  NM. 
R.  Robinson,  M.  Bell,  C.  Burns,  and  D.  Knab. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-O01629, 
price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  LA-11095-MS,  November  1987.  41p,  7 
tab,  5  ref,  22  append. 

Descriptors:  'Water  analysis,  'Silver,  'Arsenic, 
'Cadmium,  'Barium,  'Lead,  'Drinking  water, 
'Chemical  analysis,  Mass  spectrometry,  Atomic 
absorption  spectroscopy,  Comparison  studies,  Pol- 
lutant identification. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A— Identification  Of  Pollutants 


Data  obtained  by  two  analytical  methods,  induc- 
tively coupled  plasma-mass  spectrometry  (1CP- 
MS)  and  electrothermal-vaporization  atomic  ab- 
sorption spectroscopy  (ETVAA),  were  compared 
for  concentration  values  of  silver,  arsenic,  barium, 
cadmium,  and  lead  in  drinking  water  specimens, 
spiked  analyte  recoveries,  and  control  samples. 
Similar  concentrations  were  obtained  for  those 
metals  in  the  natural  waters  by  both  methods. 
Several  of  the  spike  recoveries  and  control  sample 
recoveries,  however,  varied  significantly.  For  ar- 
senic, the  average  spike  recovery  was  101%  and 
the  average  control  sample  recovery  was  108% 
using  ICP-MS.  Using  ETVAA,  average  spike  re- 
covery and  average  control  sample  recovery  were 
127%  and  114%,  respectively.  For  barium,  an  av- 
erage spike  recovery  of  104%  using  ICP-MS  and 
an  average  spike  recovery  of  122%  using  ETVAA 
was  obtained.  The  barium  average  control  sample 
recovery  was  101%  when  ICP-MS  was  used  and 
120%  when  ETVAA  was  used.  These  recoveries 
indicated  a  greater  level  of  confidence  for  the 
arsenic  and  barium  analytical  data  obtained  using 
the  ICP-MS  method.  In  addition,  ICP-MS  has 
rapid  multielement  analytical  technique  capabilities 
with  limits  of  quantification  and  data  confidence 
comparable  to  those  of  ETVAA.  The  multiele- 
ment capabilities  and  the  relative  ease  of  obtaining 
data  make  ICP-MS  the  preferred  analytical  tech- 
nique. (Author's  abstract) 
W89-08496 


FISH  ACUTE  TOXICTTY  SYNDROMES:  AP- 
PLICATION TO  THE  DEVELOPMENT  OF 
MECHANISM-SPECIFIC  QSARS  (QUANTITA- 
TIVE STRUCTURE  ACTIVITY  RELATION- 
SHIPS), 

Environmental  Research  Lab.-Duluth,  MN. 
S.  P.  Bradbury. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-214762. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/115,  May  1988.  lOp,  7 
fig,  1  tab,  20  ref. 

Descriptors:  *Pollutant  identification,  *Bioassay, 
•Water  pollution  effects,  "Toxicity,  *Fish,  'Model 
studies,  Quantitative  analysis,  Water  quality  con- 
trol, Trout,  Fish  physiology,  Structure-activity  Re- 
lationships, Mode  of  Action. 

In  the  field  of  aquatic  toxicology  a  number  of 
groups  have  proposed  and  are  using  predictive 
models,  based  on  quantitative  structure  activity 
relationships  (QSARs),  as  rapid  screening  tools  to 
identify  potentially  hazardous  chemicals.  Several 
QSARs  are  now  available  that  predict  the  acute 
toxicity  of  narcotic-industrial  chemicals.  Predic- 
tions for  compounds  acting  through  more  specific 
modes  of  action,  which  are  generally  more  toxic, 
require  alternative  models.  Implementation  of 
mechanism-specific  quantitative  models  will  re- 
quire the  development  of  qualitative  models  that 
assign  the  proper  mode  of  action,  and  respective 
QSAR,  to  a  given  chemical.  Current  efforts  in 
developing  the  components  of  this  model  are  fo- 
cused on  characterizing  a  toxic  mode  of  action 
database  from  which  the  structural  requirements 
for  specific  mechanisms  can  be  elucidated.  Ap- 
proaches to  defining  modes  of  action  include  appli- 
cation of  joint  toxicity  theory  for  chemical  mix- 
tures and  the  assessment  of  fish  acute  toxicity 
syndromes  (FATS).  FATS  are  distinct  sets  of  in 
vivo  rainbow  trout  (Salmo  gairdneri)  toxic  re- 
sponses that  correspond  to  specific  modes  of 
action.  By  measuring  a  number  of  respiratory- 
cardiovascular  variables,  response  sets  associated 
with  nonpolar  and  polar  narcotics,  oxidative  phos- 
phorylation uncouplers,  respiratory  membrane  irri- 
tants, respiratory  inhibitors,  acetylcholinesterase 
inhibitors,  and  central  nervous  system  seizure 
agents  have  described.  (Author's  abstract) 
W89-08520 


USE  OF  SHORT-TERM  BIOASSAYS  IN  ESTI- 
MATING HUMAN  HEALTH  HAZARDS  OF 
WASTEWATER  EFFLUENTS, 

Health  Effects  Research  Lab.,  Research  Triangle 
Park,  NC. 

L  W.  Condile,  C.  E.  Easterly,  and  L.  R.  Glass 
Available  from  the  National  Technical  Information 


Service,  Springfield,  V A  22161,  as  PB88-220686. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/132,  June  1988.  13p,  3 
tab,  9  ref. 

Descriptors:  'Pollutant  identification, 

♦Wastewater,  *Effluents,  'Water  quality,  'Bioas- 
say,  'Public  health,  'Water  pollution  effects,  Tox- 
icity, Chemical  analysis,  Biological  studies,  Esti- 
mating hazards. 

Effluents  from  wastewater  treatment  facilities  are 
discharged  as  a  complex  mixture  of  numerous 
chemical  substances,  which  may  include  cytotoxic, 
carcinogenic  and  mutagenic  compounds.  Histori- 
cally, Federal  and  State  Agencies  have  relied  upon 
chemical-based  analyses  to  set  and  enforce  regula- 
tory limits  for  these  effluents.  One  problem  with 
this  approach  is  that  many  potentially  hazardous 
chemicals  are  not  quantifiable  in  complex  chemical 
effluents  but  are  none  the  less  discharged  into  the 
environment.  The  U.S.  EPA  has  recently  estab- 
lished a  research  program  to  determine  if  a  bioas- 
say  approach  for  evaluating  the  potential  adverse 
human  health  effects  from  exposure  to  complex 
mixtures  might  supplement  conventional  chemical 
analysis  for  setting  regulatory  limits  for 
wastewaters.  This  paper  summarizes  a  bioassay 
testing  strategy  for  characterizing  cytotoxic  and 
mutagenic  activity  of  various  wastewater  effluents. 
The  use  of  a  relative  potency  framework  for  as- 
sessing complex  mixtures  for  potential  health  haz- 
ards is  addressed.  (Author's  abstract) 
W89-08548 


JRC    PROGRAM    FOR    MARINE    COASTAL 
MONITORING, 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-08585 


WATER  QUALITY  MONITORING  OF  LAKE 
BALATON  USING  LANDSAT  MSS  DATA, 

Tokai  Univ.,  Hiratsuka  (Japan).  Research  and  In- 
formation Center. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08599 


DETERMINATION  OF  SPECTRAL  SIGNA- 
TURES OF  NATURAL  WATER  BY  OPTICAL 
AIRBORNE  AND  SHIPBORNE  INSTRU- 
MENTS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-08600 


WATER  AND  STREAMBED-MATERIAL 
DATA,  EAGLE  CREEK  WATERSHED,  INDI- 
ANA, AUGUST  1980  AND  OCTOBER  AND  DE- 
CEMBER 1982, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
D.  J.  Wangsness. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-215,  1983.  41p,  2  fig,  19  tab,  4 
ref,  3  append. 

Descriptors:  'Data  collections,  'Streambeds, 
'Eagle  Creek,  'Pollutant  identification,  'Indiana, 
Water  quality,  Metals,  Insecticides,  Organic  com- 
pounds, Volatile  organic  compounds,  Chemical 
analysis. 

Water  quality  studies  within  the  Eagle  Creek  wa- 
tershed, Indiana,  were  done  by  the  U.S.  Geological 
Survey  in  August  1980,  October  1982,  and  Decem- 
ber 1982  in  cooperation  with  the  city  of  Indianapo- 
lis, Department  of  Public  Works.  Streambed-mate- 
rial  and  water  samples  were  collected  from  Finley 
and  Eagle  Creeks  at  various  flow  rates  and  were 
analyzed  for  selected  metals,  non-metals,  insecti- 
cides, and  acid-extractable  and  base-neutral-ex- 
tractable  compounds.  Water  samples  also  were 
analyzed  for  volatile  organics.  This  report  lists  all 
the  data  collected  and  analyzed  by  the  U.S.  Geo- 
logical Survey  during  the  1980  and  1982  surveys 
but  does  not  interpret  the  data.  (Author's  abstract) 


W89-08657 

STATISTICAL  SUMMARY  OF  DATA  FROM 
THE  U.  S.  GEOLOGICAL  SURVEY'S  NATION- 
AL WATER  QUALITY  NETWORKS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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QUALITY  OF  WATER  AND  BED  MATERIAL 
IN  STREAMS  OF  LOGAN  TOWNSHIP, 
GLOUCESTER  COUNTY,  NEW  JERSEY,  1984, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

J.  J.  Hochreiter,  and  J.  Kozinski. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources   Investigations    Report    85-4300,    1985. 
39p,  7  fig,  7  tab,  23  ref. 

Descriptors:  'Streams,  'Streambeds,  'Water  qual- 
ity, 'Pollutant  identification,  New  Jersey,  Volatile 
organic  compounds,  Trace  metals,  Organochlor- 
ine,  Organophosphorus,  Organic  compounds, 
Racoon  Creek,  Methylene  chloride,  Polychlorinat- 
ed  biphenyls,  Sediment  contamination. 

The  surface  water  and  surficial-bed  material  at 
seven  stations  on  three  streams  in  Logan  Town- 
ship, Gloucester  County,  New  Jersey,  were  sam- 
pled in  the  fall  of  1984.  Samples  of  water  were 
analyzed  for  volatile  organic  compounds,  trace 
metals,  and  organochlorine  and  organophosphor- 
ous compounds.  Surficial-bed  material  was  ana- 
lyzed for  extractable  trace  metals  and  organochlor- 
ine compounds.  Water  samples  from  two  closely 
spaced  sampling  locations  along  Raccoon  Creek 
contained  elevated  concentrations  of  methylene 
chloride  (455  and  1800  micrograms/L,  respective- 
ly), a  volatile  organic  solvent.  Bed-material  sam- 
ples taken  from  Little  Timber  and  Birch  Creeks 
contained  elevated  levels  of  trace  metals  and  or- 
ganochlorine compounds,  including  polychlorinat- 
ed  biphenyls  (PCB's).  Contaminant  concentrations 
in  bed-material  samples  taken  from  Raccoon  Creek 
were  much  lower  than  those  found  previously  by 
the  U.S.  Geological  Survey  in  1980.  Only  a  trace 
of  PCB's  was  detected  in  any  bed  material  sample 
taken  from  Racoon  Creek.  Gas  chromatographic 
flame-ionization  detector  scans,  performed  on  sol- 
vent extracts  of  all  water  and  sediment  samples, 
were  useful  in  characterizing  the  presence  or  ab- 
sence of  organic  contaminants  in  those  samples. 
Changes  in  the  character  of  organic  contamination 
along  the  reaches  of  two  streams  were  apparent 
when  the  fingerprints  of  chromatograms  represent- 
ing upstream  sites  were  compared  to  those  repre- 
senting downstream  sites.  (Author's  abstract) 
W89-08679 


IDENTIFYING  AND  REDUCING  LOSSES  IN 
WATER  DISTRIBUTION  SYSTEMS, 

Massachusetts  Univ.,  Amherst.  Dept  of  Civil  En- 
gineering. 

J.  W.  Male,  R.  R.  Noss,  and  I.  C.  Moore. 
Noyes    Publications,    Park    Ridge,    New    Jersey. 
1985.  156p. 

Descriptors:  'Water  loss,  'Water  distribution 
♦Water  management,  'Water  conveyance,  'Con- 
veyance structures,  Water  supply,  Meters,  Leak- 
age, Economic  aspects,  Maintenance,  Water  use 
efficiency,  Water  metering,  Measuring  instruments, 
Economic  aspects. 

This  book  provides  guidelines  for  assessing  prob- 
lems associated  with  water  supply  systems.  Includ- 
ed are  recommendations  for  determining  water 
use,  estimating  water  system  losses,  evaluating  al- 
ternatives for  water  system  improvements,  and  as- 
certaining the  benefits  and  costs  involved.  Chapter 
II  presents  a  discussion  of  methods  of  keeping 
track  of  water  flowing  through  a  water  distribu- 
tion system.  Guidelines  are  presented  for  evaluat- 
ing and  reducing  water  and  revenue  losses  by 
utilizing  a  systematic  method  of  accounting  for 
water  usage.  Meters  used  for  measuring  water  are 
the  emphasis  of  Chapter  III.  Specifically,  5/8-in. 
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water  meters  are  thoroughly  discussed.  Chapter 
IV's  emphasis  is  on  methods  for  determining  water 
system  leakage.  Water  audits,  leak  detection  sur- 
veys and  equipment  such  as  sonic  leak  detectors 
are  discussed.  The  economics  of  leak  detection  and 
repair  are  discussed  in  Chapter  V,  and  Chapter  VI 
discusses  funds  for  system  rehabilitation  work  that 
are  available  from  a  governmental  agency  for  dis- 
tribution to  a  number  of  communities.  A  linear 
programming  formulation  is  developed  for  allocat- 
ing such  funds.  Multiobjective  formulations  are 
designed  to  incorporate  objectives  which  maximize 
the  water  saved,  the  net  benefits  and  the  fairness 
involved  in  the  distribution  of  funds.  (Lantz-PTT) 
W89-08698 


CONTROL   OF   ORGANIC    SUBSTANCES    IN 
WATER  AND  WASTEWATER. 

For   primary   bibliographic   entry   see   Field    5D. 
W89-08701 


IDENTIFICATION  AND  DESCRIPTION  OF 
POTENTIAL  GROUND-WATER  QUALITY 
MONITORING  WELLS  IN  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08722 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
APALACIOCOLA  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08723 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
DAYTONA  BEACH  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08724 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
FORT  PIERCE  I  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08725 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
GAINESVILLE  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08726 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS 
JACKSONVILLE  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08727 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
KEY  WEST  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08728 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
MIAMI  1  DEGREE  X  2  DEGREE  QUADRAN- 
GLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08729 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
ORLANDO  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 


W89-08730 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
PENSACOLA  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08731 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
TALLAHASSEE  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08732 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
TAMPA  1  DEGREE  X  2  DEGREE  QUADRAN- 
GLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08733 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
TARPON  SPRINGS  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08734 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
VALDOSTA  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08735 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
WEST  PALM  BEACH  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08736 


RECONNAISSANCE  OF  SELECTED  ORGANIC 
CONTAMINANTS  IN  EFFLUENT  AND 
GROUND  WATER  AT  FIFTEEN  MUNICIPAL 
WASTEWATER  TREATMENT  PLANTS  IN 
FLORIDA,  1983-84, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-08746 


QUALITY-ASSURANCE  DATA  FOR  ROUTINE 
WATER  ANALYSIS  IN  THE  LABORATORIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY  FOR 
WATER- YEAR  1982, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

D.  B.  Peart,  and  N.  A.  Thomas. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    83-4264,    1983. 
112p,  180  fig,  6  tab,  8  ref. 

Descriptors:  'Laboratories,  'Quality  control, 
♦Chemical  analysis,  *  Water  analysis,  'Data  inter- 
pretation, Inorganic  compounds,  Pollutant  identifi- 
cation, Statistical  analysis,  Data  collections,  Ar- 
senic, Zinc,  Sodium,  Iron,  Copper,  Beryllium, 
Fluorides,  Molybdenum,  Nickel,  Cadmium,  Chro- 
mium, Manganese,  Selenium,  Silver,  Sodium. 

The  U.S.  Geological  Survey  (USGS)  maintains  a 
quality  assurance  program  based  on  the  analysis  of 
reference  samples  for  its  two  water  analysis  labora- 
tories located  in  Atlanta,  Georgia,  and  Denver, 
Colorado.  Reference  samples  containing  inorganic 
constituents  are  prepared  at  the  USGS  Ocala, 
Florida,  office  and  disguised  as  routine  samples, 
and  sent  daily  to  each  laboratory  through  other 
USGS  offices.  The  results  are  permanently  stored 
in  the  National  Water  Data  Storage  and  Retrieval 
System  (WATSTORE),  the  USGS  data  base  for 


all  water  data.  These  data  are  analyzed  statistically 
for  precision  and  bias.  The  results  of  these  statisti- 
cal analyses  are  presented  for  data  collected  during 
the  1982  water  year.  In  addition,  one  sample  con- 
taining known  concentrations  of  trihalomethanes 
was  analyzed  in  both  laboratories,  and  these  results 
also  are  presented.  Recurring  problems  with  lack 
of  precision  existed  in  Atlanta  for  arsenic;  calcium 
(ICP);  iron,  total  recoverable;  sodium  (ICP);  and 
zinc,  total  recoverable;  and  in  Denver  for  chloride; 
copper,  total  recoverable;  and  specific  conduct- 
ance. Significant  bias  recurred  in  Atlanta  for  ar- 
senic; beryllium;  fluoride;  molybdenum;  nickel;  po- 
tassium; silica;  and  zinc;  and  in  Denver  for  antimo- 
ny; arsenic;  barium;  cadmium;  cadmium,  total  re- 
coverable; chromium,  total  recoverable;  cobalt; 
cobalt,  total  recoverable;  dissolved  solids;  fluoride; 
magnesium  (ICP);  molybdenum;  nickel;  nickel, 
total  recoverable;  selenium;  silver;  silver,  total  re- 
coverable; sodium  (ICP);  sodium  (AA);  specific 
conductance;  sulfate;  zinc;  and  zinc,  total  recover- 
able. The  quality  assurance  samples  were  contami- 
nated with  iron  during  preparation  beginning  in 
July,  1981,  and  continuing  through  March,  1982. 
Therefore,  no  evaluation  of  iron  or  iron,  total- 
recoverable  data  was  made  for  this  period.  (Lantz- 
PTT) 
W89-08767 


CHEMICAL   QUALITY   OF   PRECIPITATION 
AT  GREENVILLE,  MAINE, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-08787 


DETECTION  OF  CONTAMINANT  PLUMES  IN 
GROUND  WATER  OF  LONG  ISLAND,  NEW 
YORK,  BY  ELECTROMAGNETIC  TERRAIN- 
CONDUCTIVITY  SURVEYS, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08794 


SELECTED  METHODS  FOR  DISSOLVED 
IRON  (II,  III)  AND  DISSOLVED  SULFIDE  (-II) 
DETERMINATIONS  IN  GEOTHERMAL 
WATERS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-08811 


DATA  ON  SURFACE-WATER  QUALITY  AND 
QUANTITY,  LOWER  EDGEWOOD  CREEK 
BASIN,  DOUGLAS  COUNTY,  NEVADA,  1984- 

85, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

R.  J.  La  Camera,  and  S.  B.  Browning. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-565,  1988.  18p,  1  fig,  3  tab,  4 
ref. 

Descriptors:  *Water  quality,  'Surface  water, 
'Edgewood  Creek,  'Pollutant  identification, 
'Nevada,  Hydrologic  budget,  Stream  discharge, 
Ammonium,  Nitrogen,  Nitrites,  Nitrates,  Phospho- 
rus, Suspended  sediment,  Iron,  Manganese,  Zinc, 
Water  temperature,  Specific  conductivity,  Hydro- 
gen ion  concentration,  Dissolved  oxygen,  Chemi- 
cal analysis. 

Selected  hydrologic  data  were  collected  from 
August  1984  through  July  1985  at  three  sites  on  the 
lower  part  of  Edgewood  Creek,  and  at  a  recently 
constructed  sediment-catchment  basin  that  cap- 
tures and  retains  runoff  from  developed  areas  in 
the  lower  Edgewood  Creek  drainage.  The  data 
were  collected  to  quantify  the  discharge  of  select- 
ed constituents  downstream  from  recent  and 
planned  watershed  restoration  projects,  and  to 
Lake  Tahoe.  Contained  in  this  report  are  the  re- 
sults of  quantitative  analyses  of  39  water  samples 
for:  total  and  dissolved  ammonium,  organic  nitro- 
gen, nitrite,  nitrate,  phosphorus,  and  orthophos- 
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phorus;  suspended  sediment;  total  iron,  manganese, 
and  zinc;  and  dissolved  temperature,  specific  con- 
ductance, pH,  and  dissolved  oxygen;  summary  sta- 
tistics (means  and  standard  deviations),  and  compu- 
tations of  instantaneous  loads.  On  the  basis  of  mean 
values,  about  80%  of  the  total  nitrogen  load  at 
each  of  the  three  Edgewood  Creek  sites  is  in  the 
form  of  organic  nitrogen,  12%  is  in  the  form  of 
nitrate  nitrogen,  7%  is  in  the  form  of  ammonium 
nitrogen,  and  1%  is  in  the  form  of  nitrite  nitrogen. 
The  percentage  of  total  phosphorus  load  in  the 
form  of  orthophosphorus  at  the  three  stream  sites 
varies  somewhat  with  time,  but  is  generally  greater 
at  the  two  downstream  sites  than  at  the  upstream 
site.  In  addition,  the  percentage  of  the  total  phos- 
phorus load  that  is  present  in  the  dissolved  state 
generally  is  greater  at  the  two  downstream  sites 
than  at  the  upstream  site.  (Lantz-PTT) 
W89-08998 


DISSOLVED  CONSTITUENTS  INCLUDING 
SELENIUM  IN  WATERS  IN  THE  VICINITY 
OF  KESTERSON  NATIONAL  WILDLIFE 
REFUGE  AND  THE  WEST  GRASSLAND, 
FRESNO  AND  MERCED  COUNTIES,  CALI- 
FORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09040 


SYNTHESIS  OF  THE  RESULTS  OF  THE 
FIELD  VERIFICATION  PROGRAM  WETLAND 
DISPOSAL  ALTERNATIVE, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09046 


SUMMARY  OF  DATA  ON  MUNICIPAL  SOLID 
WASTE  LANDFILL  LEACHATE  CHARACTER- 
ISTICS: 'CRITERIA  FOR  MUNICIPAL  SOLID 
WASTE  LANDFILLS',  (40  CFR  PART  258), 

NUS  Corp.,  Rockville,  MD. 

R.  Nace,  P.  Irle,  D.  Habib,  T.  Kimmell,  and  P. 

Cassidy. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-242441. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/530-SW-88-038.  July  1988.  140p, 

3  fig,  8  tab,  11  ref,  3  append.  EPA  contract  68-01- 

7410. 

Descriptors:  'Waste  disposal,  *Leachates,  "'Land- 
fills, 'Pollutant  identification,  Solid  wastes,  Organ- 
ic compounds,  Hazardous  wastes,  Inorganic  com- 
pounds, Pesticides,  Polychlorinated  biphenyls, 
Herbicides,  Volatile  organic  compounds. 

Municipal  solids  waste  landfill  (MSWLF)  lea- 
chates:  were  studied  to  determine  some  of  the 
constituents  (inorganic  compounds,  pesticides,  her- 
bicides, polychlorinated  biphenyls,  volatile  organic 
compounds,  and  semivolatile  organic  compounds) 
present,  the  concentrations  of  the  constituents  rela- 
tive to  human  health  and  environmental  regulatory 
standards,  and  the  effect  of  Subtitle  C  hazardous 
waste  regulations  on  constituent  concentrations  in 
MSWLF  leachate.  For  each  site,  the  number  of 
times  the  concentration  of  a  constituent  exceeded  a 
standard  and  exceeded  1,000  times  the  standard 
were  counted.  The  value  1,000  times  the  standard 
was  arbitrarily  selected  to  represent  attenuation  of 
the  leachate  constituents  prior  to  human  exposure. 
The  tabulated  results  were  put  in  one  of  four 
groups  by  number  of  standards  exceeded:  zero; 
only  one;  two  to  four;  and  five  or  more.  Sites  were 
grouped  according  to  pre- 1980,  post- 1980  and  un- 
dated MSWLFs  and  hazardous  waste  landfills.  The 
results  are  shown  both  as  fractions  and  as  percents. 
The  denominator  of  the  fractions  represent  the 
number  of  sites  in  the  given  landfill  category.  Pre- 
1980  MSWLF  sites  exceeded  five  or  more  stand- 
ards somewhat  more  frequently  than  either  the 
hazardous  waste  landfill  sites  or  the  post- 1 980  sites. 
Both  pre-  and  post -1 980  MSWl.F  sites  were  more 
likely  not  to  exceed  1,000  times  any  standard  than 
were  hazardous  waste  landfill  sites  (Lant/  I'll) 
WK9-09048 


CLOSED-LOOP  STRIPPING,  COMBINED 
WITH  CAPILLARY  GAS  CHROMATOGRA- 
PHY/MASS  SPECTROMETRY  ANALYSIS  TO 
DEFINE  A  SEMI-VOLATILE  ORGANIC  CON- 
TAMINANT PLUME, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

L.  B.  Barber,  E.  M.  Thurman,  and  M.  P. 
Schroeder. 

IN:  Movement  and  Fate  of  Solutes  in  a  Plume  of 
Sewage-Contaminated  Ground  Water,  Cape  Cod, 
Massachusetts:  U.S.  Geological  Survey  Toxic 
Waste  Ground-Water  Contamination  Program. 
USGS  Open-File  Report  84-475,  1984.  p  89-1 13,  10 
fig,  5  tab,  27  ref. 

Descriptors:  'Pollutant  identification,  *Gas  chro- 
matography, 'Mass  spectrometry,  'Plumes, 
'Groundwater  pollution,  'Volatile  organic  com- 
pounds, 'Groundwater  pollution,  Chemical  analy- 
sis, Trichloroethene,  Tetrachloroethene,  Organic 
compounds,  Inorganic  compounds,  Phenols,  Ben- 
zenes, Chlorinated  hydrocarbons. 

Thirty-two  wells  were  sampled  using  closed-loop 
stripping  combined  with  capillary  gas  chromatog- 
raphy/mass  spectrometry  analysis,  to  establish 
whether  or  not  semi-volatile  organic  compounds 
are  present  in  a  plume  of  sewage  contaminated 
groundwater  at  Otis  Air  Base,  Cape  Cod,  Massa- 
chusetts. Approximately  40  different  organic  com- 
pounds were  tentatively  identified  in  the  ground- 
water at  the  s.  Of  these  substances,  trichloroethene 
and  tetrachloroethene  were  present  in  all  wells 
sampled  within  the  plume  delineated  by  inorganic 
constituents.  Dichlorobenzene,  alkylated  phenols, 
and  alkylated  benzenes  were  also  present  in  many 
of  the  wells.  Contaminant  distributions  were  qu 
complex,  and  probably  reflect  variations  in  source 
composition.  The  closed-loop  stripping  technique 
allowed  determination  of  organic  compounds  at 
the  low  nanogram/L  (ng/L)  concentration  level. 
The  semi-volatile  plume  defined  by  the  closed-loop 
stripping  technique  is  considerably  larger  in  areal 
extent  than  the  plume  determined  by  a  purge  and 
trap  method;  the  latter  has  a  detection  limit  in  the 
low  microgram/L  range.  Based  on  this  study,  it 
was  concluded  that  closed-loop  stripping  com- 
bined with  capillary  gas  chromatography/mass 
spectrometry  is  an  effective  method  for  determina- 
tion of  semi-volatile  organic  contaminants  at  the 
ng/L  level  in  ground  water.  (See  also  W89-09052) 
(Author's  abstract) 
W89-09056 


REPORT  OF  THE  U.S.  GEOLOGICAL  SUR- 
VEY'S ANALYTICAL  EVALUATION  PRO- 
GRAM-STANDARD REFERENCE  WATER 
SAMPLES  M-82  (MAJOR  CONSTITUENTS),  T- 
83  (TRACE  CONSTITUENTS),  N-8  (NUTRI- 
ENTS), AND  P-2  (PRECIPITATION  SNOW- 
MELT), 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-09075 


METHODS  FOR  DETERMINATION  OF  INOR- 
GANIC SUBSTANCES  IN  WATER  AND  FLUVI- 
AL SEDIMENTS. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-09097 


AMBIENT  WATER  QUALITY  CRITERIA  FOR 
ALUMINUM-1988. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Regulations  and  Standards. 
For  primary  bibliographic  entry  see  Field  5G 
W89-091I3 


BIAS  AND  PRECISION  OF  SELECTED  ANA- 
LYTES  REPORTED  BY  THE  NATIONAL  AT- 
MOSPHERIC DEPOSITION  PROGRAM  AND 
NATIONAL  TRENDS  NETWORK,  1984, 

Geological    Survey,    Lakewood,    CO.    Water    Re- 
sources Div. 
M.  H.  Brooks,  I.  J.  Schroder,  and  T.  C. 


Willoughby 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4050,  1987. 
19p,  8  fig,  5  tab,  8  ref. 

Descriptors:  'Acid  rain,  'Quality  control,  'Lab- 
oratories, 'Pollutant  identification,  'Sampling, 
'Performance  evaluation,  Rainfall,  Magnesium, 
Calcium,  Potassium,  Chlorides,  Sulfates,  Chemical 
analysis. 

The  U.S.  Geological  Survey  operated  a  blind  audit 
sample  program  during  1974  to  test  the  effects  of 
the  sample  handling  and  shipping  procedures  used 
by  the  National  Atmospheric  Deposition  Program 
and  National  Trends  Network  on  the  quality  of 
wet  deposition  data  produced  by  the  combined 
networks.  Blind  audit  samples,  which  were  dilu- 
tions of  standard  reference  water  samples,  were 
submitted  by  network  site  operators  to  the  central 
analytical  laboratory  disguised  as  actual  wet  depo- 
sition samples.  Results  from  the  analyses  of  blind 
audit  samples  were  used  to  calculate  estimates  of 
analyte  bias  associated  with  all  network  wet  depo- 
sition samples  analyzed  in  1984  and  to  estimate 
analyte  precision.  Concentration  differences  be- 
tween double  blind  samples  that  were  submitted  to 
the  central  analytical  laboratory  and  separate  anal- 
yses of  aliquots  of  those  blind  audit  samples  that 
had  not  undergone  network  sample  handling  and 
shipping  were  used  to  calculate  analyte  masses  that 
apparently  were  added  to  each  blind  audit  sample 
by  routine  network  handling  and  shipping  proce- 
dures. These  calculated  masses  indicated  statistical- 
ly significant  biases  for  magnesium,  sodium,  potas- 
sium, chloride,  and  sulfate.  Median  calculated 
masses  were  41.4  micrograms  (ug)  for  calcium, 
14.9  ug  for  magnesium,  23.3  ug  for  sodium,  0.7  ug 
for  potassium,  16.5  ug  for  chloride  and  55.3  ug  for 
sulfate.  Analyte  precision  was  estimated  using  two 
different  sets  of  replicate  measures  performed  by 
the  central  analytical  laboratory.  Estimated  stand- 
ard deviations  were  similar  to  those  previously 
reported.  (Author's  abstract) 
W89-09177 


PH  MEASUREMENT  OF  LOW-CONDUCTTVI- 
TY  WATERS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

E.  Busenburg,  and  L.  N.  Plummer. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    87-4060,    1987. 
21p,  2  fig,  2  tab,  Href. 

Descriptors:  'Acid  rain,  'Hydrogen  ion  concentra- 
tion, 'Water  analysis,  'Conductivity,  Chemical 
properties,  Sulfuric  acid. 

pH  is  an  important  and  commonly  measured  pa- 
rameter of  precipitation  and  other  natural  waters. 
The  various  sources  of  errors  in  pH  measurement 
were  analyzed  and  procedures  for  improving  the 
accuracy  and  precision  of  pH  measurements  in 
natural  waters  with  conductivities  of  <  100  uS/cm 
at  25  C  are  suggested.  Detailed  procedures  are 
given  for  the  preparation  of  dilute  sulfuric  acid 
standards  to  evaluate  the  performance  of  pH  elec- 
trodes in  low  conductivity  waters.  A  daily  check 
of  the  pH  of  dilute  sulfuric  acid  standards  and 
deionized  water  saturated  with  a  gas  mixture  of 
low  carbon  dioxide  at  partial  pressure  (air)  prior  to 
the  measurement  of  the  pH  of  low  conductivity 
waters  is  suggested.  (Author's  abstract) 
W89-09182 


ORGANOCHLORINE  PESTICIDE  RESIDUES 
IN  BED  SEDIMENTS  OF  THE  SAN  JOAQUIN 
RIVER  AND  ITS  TRIBUTARY  STREAMS, 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09270 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


5B.  Sources  Of  Pollution 


NUMERICAL  SIMULATION  OF  GROUND- 
WATER CONTAMINANT  TRANSPORT  ON  A 
SUPERCOMPUTER  WITH  INJECTION- 
PUMPING  NETWORKS  USING  THE  MODI- 
RED  MOC  AND  MFE  METHOD, 
Rice  Univ.,  Houston,  TX.  Graduate  School. 
C.  Y.  Chiang. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8617434.  Ph.D.  Dissertation,  1986. 
143p,  37  fig,  129  ref,  3  append. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water movement,  'Model  studies,  'Groundwater 
transport,  'Simulation  analysis.  Finite  element 
method.  Injection,  Pumping,  Cleanup,  Permeabil- 
ity coefficient,  Computer  models,  Numerical  anal- 
ysis, Computer  programs. 

A  general  groundwater  contaminant  transport  sim- 
ulator was  developed  based  on  the  Modified 
Method  of  Characteristics  (MMOC)  and  Mixed 
Finite  Element  Method.  The  simulator  was  used  to 
design  injection-pumping  networks  for  the  remedi- 
al cleanup  of  a  contaminated  field  site.  Different 
boundary  conditions  were  incorporated  into  the 
MMOC  method  to  increase  the  flexibility  of  the 
code  to  handle  more  general  practical  problems. 
The  code  was  tested  for  accuracy  against  analyti- 
cal solutions  for  a  single  injection  well  and  an 
injection  pumping  well  pair.  The  MMOC  method 
was  compared  with  the  USGS  Solute  Transport 
Model  and  the  limits  of  the  time  step  size  in 
MMOC  were  evaluated.  The  grid  size  conver- 
gence also  was  evaluated  and  the  code  was  applied 
to  simulate  random  hydraulic  conductivity  fields 
using  the  Turning  Bands  Method.  The  MMOC 
method  proved  superior  in  many  respects  to  other 
models  of  groundwater  transport,  especially  in  the 
presence  of  strong  pumping  or  injection  centers  or 
heterogeneities  in  the  flow  field.  (Cremmins- 
AEPCO) 
W89-08240 


MULTIPHASE  IMMISCD3LE  FLOW 

THROUGH  POROUS  MEDIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Graduate  School. 
J.  Sheng. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8625806.  Ph.D.  Dissertation,  1986. 
134p,  47  fig,  9  tab,  1 10  ref,  2  append. 

Descriptors:  'Numerical  analysis,  'Groundwater 
pollution,  'Groundwater  movement,  'Model  stud- 
ies, 'Leakage,  'Storage  tanks,  'Oil  pollution,  Fluid 
flow,  Flow  characteristics,  Porous  media,  Under- 
ground structures,  Flow  profiles,  Immiscibility, 
Differential  equations. 

A  numerical  model  was  developed  for  three-phase 
immiscible  flow  in  porous  media  with  emphasis  on 
accurate  prediction  of  the  oil  phase  of  flow  in  soil 
from  leaking  underground  tanks.  The  differential 
equations  of  immiscible  flow  were  based  on  atmos- 
pheric air  phase  pressure,  rigid  porous  materials, 
and  incompressible  fluids.  Coupled  differential 
equations  were  solved  simultaneously  using  finite 
element  methods.  The  capillary  function  of  van 
Genuchten  was  applied  to  three-phase  immiscible 
flow.  Laboratory  studies  of  soil  columns  initially 
saturated  with  water  and  displaced  by  p-cymene 
under  constant  pressure  were  simulated  by  the 
finite  element  model.  Transient  water  outflow  pre- 
dicted using  independently  measured  capillary 
head-saturation  data  agreed  well  with  observed 
outflow  data.  Two  dimensional  simulations  are 
presented  for  hypothetical  field  cases  of  the  intro- 
duction of  an  organic  fluid  near  the  soil  surface 
due  to  leakage  from  an  underground  storage  tank. 
(Cremmins-AEPCO) 
W89-08245 


THREE-PHASE  FLOW  ANALYSIS  OF  ODL 
SPILLS  IN  PARTIALLY  WATER-SATURATED 
SOILS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 


Engineering. 
C.  A.  Lujan-Sierraalta. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8607657.  Ph.D.  Dissertation,  1985. 
132p,  29  fig,  3  tab,  120  ref 

Descriptors:  'Flow  characteristics,  'Saturated 
soils,  'Oil  spills,  'Groundwater  pollution,  'Model 
studies,  'Groundwater  movement,  'Path  of  pollut- 
ants, Mathematical  models,  Numerical  analysis, 
Sensitivity  analysis,  Flow  profiles,  Fluid  flow. 

A  model  was  developed  of  the  flow  of  three-phase 
immiscible  fluids  in  partially  water-saturated  soils, 
in  which  the  movement  of  oil  after  a  spill  can  be 
predicted.  Sensitivity  analysis  showed  that  air  con- 
finement does  not  significantly  reduce  the  oil  infil- 
tration rate.  Therefore,  a  two-phase  version  of  the 
Galerkin  finite  element  program  OILSPL  could  be 
developed.  The  three-phase  model  would  be  used 
for  situations  in  which  the  changes  in  air  pressure 
and  flow  play  a  significant  role.  The  difficulties  of 
simulating  the  advancement  of  an  oil  front  in  soils 
with  values  of  lambda  greater  than  five  should  not 
be  a  major  restriction  of  the  use  of  the  numerical 
model,  given  that  most  spills  have  lambda  values  of 
less  than  four.  The  numerical  model  OILSPL 
should  prove  to  be  helpful  in  predicting  the  re- 
sponse of  oil  to  diverse  conditions  such  as  a  fluctu- 
ating water  table,  air  or  water  injections,  and  rain; 
as  well  as  to  estimate  the  time  required  for  the 
front  to  reach  the  water  table.  (Cremmins- 
AEPCO) 
W89-08246 


CHEMICAL  BEHAVIOR  OF  PARTICULATE 
AND  STABDLIZED  ODL  ASH  WASTE  IN  SEA- 
WATER, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-08247 


STOCHASTIC  ANALYSIS  OF  POLLUTANT 
MOVEMENT  IN  GROUNDWATER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

K.  K.  Wolka. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8615095.  Ph.D.  Dissertation,  1986. 
141p,  30  fig,  24  tab,  34  ref,  append. 

Descriptors:  'Path  of  pollutants,  'Dispersion, 
'Groundwater  movement,  'Stochastic  process, 
'Groundwater  pollution,  'Permeability  coefficient, 
Model  studies,  Statistical  analysis,  Synthetic  hy- 
drology, Mathematical  models. 

A  procedure  was  developed  to  introduce  probabili- 
ty into  estimations  of  the  magnitude  and  duration 
of  exposure  of  a  pollutant.  The  spatial  variability  of 
hydraulic  conductivity  was  incorporated  into  the 
procedure,  which  was  then  validated  using  a  pol- 
lutant disposal  event  under  field  conditions.  Statis- 
tical analyses  were  performed  to  describe  the  re- 
sults of  the  disposal  event.  The  Turning  Bands 
Method  of  generating  spatially-varying,  correlated 
hydraulic  conductivity  fields  works  quickly  and 
inexpensively  on  the  computer,  with  practical  limi- 
tations. Either  a  transmissivity  contour  map  or 
borings  for  hydraulic  conductivity  testing  are  re- 
quired to  obtain  good  estimates  of  the  mean,  stand- 
ard deviation,  and  correlation  function.  The  shape 
of  the  pollutographs  at  an  observation  well  is  ex- 
tremely sensitive  to  the  hydraulic  gradient  of  the 
aquifer.  A  large  difference  in  concentrations  be- 
tween recorded  and  synthetic  disposal  events  is 
associated  with  differences  in  seepage  velocities. 
The  contention  that  dispersion  in  the  field  is  due 
mainly  to  spatial  variability  in  hydraulic  conduc- 
tivity, rather  than  a  dispersion  coefficient,  is  appar- 
ently a  valid  one.  Statistical  tests  on  model  results 
indicated  that  the  arrival  of  the  pollutant  to  an 
observed  location  tended  to  follow  a  non-normal 
pattern.  (Cremmins-AEPCO) 
W89-08250 


TWO-DLMENSIONAL  FTNTTE-ELEMENT 

PROGRAMS      FOR      WATER      FLOW      AND 


WATER  QUALITY  IN  MULTI-AQUIFER  SYS- 
TEMS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08257 


HYDROGEOLOGY  AND  WATER  SUPPLY  PO- 
TENTIAL OF  THE  WATER  TABLE  AQUIFER 
ON  DAUPHIN  ISLAND,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08310 


STATISTICAL  SUMMARY  OF  THE  CHEMI- 
CAL QUALITY  OF  SURFACE  WATER  IN  THE 
POWDER  RIVER  COAL  BASIN,  THE  HANNA 
COAL  FIELD,  AND  THE  GREEN  RIVER  COAL 
REGION,  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-08311 


COAL-SPOIL  AND  GROUNDWATER  CHEMI- 
CAL DATA  FROM  TWO  COAL  MINES; 
HANNA  BASEN  AND  POWDER  RTVER  BASIN, 
WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-08316 


GROUNDWATER  FLOW  AND  SOLUTE 
TRANSPORT  AT  A  MUNICIPAL  LANDFILL 
SITE  ON  LONG  ISLAND,  NEW  YORK  PART  1: 
HYDROGEOLOGY  AND  WATER  QUALITY, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08318 


GROUNDWATER  FLOW  AND  SOLUTE 
TRANSPORT  AT  A  MUNICIPAL  LANDFILL 
SITE  ON  LONG  ISLAND,  NEW  YORK  PART  3: 
SEMULATION  OF  SOLUTE  TRANSPORT, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08321 


WATER   RESOURCES   ACrTVITIES    FS   NEW 
YORK,  1987-88, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field   IOC. 

W89-08322 


MUNICIPAL  GROUNDWATER  CONTAMEMA- 
TION  IN  MASSACHUSETTS:  THE  CASE  FOR 
WELLHEAD  PROTECTION  IN  HUMID  RE- 
GIONS, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-08331 


HYDROLOGIC  AND  MINING  DATA  FROM 
AN  AREA  OF  UNDERGROUND  COAL 
MTNEMG  IN  GARRETT  COUNTY,  MARY- 
LAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08333 


POTENTIAL  OF  SURFACE  WATER  CON- 
TAMINATION FROM  THREE  TRIAZE\E 
HERBICIDES, 

Kentucky  Water  Resources  Inst.,  Lexington. 

W.  W.  Witt,  and  K.  W.  Sander. 

Available   from   National   Technical    Information 
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Group  5B — Sources  Of  Pollution 

Service,  Springfield,  VA  22161  as  PB89-1 13880/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  171,  September  1988. 
14p,  6  tab.  USGS  contracts  14-08-0O01-G1227  FY- 
86  and  14-08-0001-G1424  FY-87.  USGS  projects 
(A-110-KY)  G1227-05  and  G1424-05. 

Descriptors:  *Herbicides,  'Tillage,  'Path  of  pollut- 
ants, *Triazines,  Runoff,  Surface  water,  Ground- 
water, Atrazine,  Cyanazine,  Simazine,  Rainfall. 

The  movement  of  atrazine,  cyanazine  and  simazine 
from  the  site  of  application  was  monitored  under 
conventional,  reduced  an  no-tillage  conditions. 
Less  water  and  soil  was  lost  from  no-tillage  and 
reduced  tillage  conditions.  Conventional  and  till- 
age conditions  had  about  66,000  L/ha  runoff  in 
1986-87  and  about  123,000  L/ha  runoff  in  1987-88. 
Seasonal  rainfall  was  885  mm  in  1986-87  and  397 
mm  in  1987-88.  The  rainfall  intensity  was  greater 
during  the  first  two  events  in  1987  than  the  corre- 
sponding events  in  1986.  The  first  rainfall  event  in 
1986  accounted  for  91,  89  and  78%  of  the  total 
seasonal  loss  of  atrazine,  cyanazine  and  simazine, 
respectively.  More  simazine  was  found  in  the  sur- 
face runoff  water  than  was  atrazine  or  cyanazine. 
(USGS) 
W89-08334 


MAINTENANCE  OF  CISTERN  WATER  QUAL- 
ITY AND  QUANTITY  IN  THE  VIRGIN  IS- 
LANDS, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08336 


PREDICTING  POTENTIAL  ALUMINUM  CON- 
TAMINATION OF  SURFACE  AND  GROUND- 
WATERS FROM  ACID  SULFATE  ENRICHED 
DRAINAGES  EMANATING  FROM  LOW  NEU- 
TRALIZATION CAPACITY  WATERSHEDS, 
Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

A.D.  Karathanasis,  V.  P.  Evangelou,  and  Y.  L. 
Thompson. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15513/ 
AS,  price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  170,  August  1988.  78p, 
21  fig,  22  tab,  50  ref.  USGS  contract  14-08-0001- 
G1227  (FY  86)  and  1 4-08-000 1-G 1424  (FY  87). 
USGS  projects  A-109-KY  G1227-04  and  G1424- 
04. 

Descriptors:  *Soil  solution,  'Mine  drainage,  *Strip 
mines,  'Dissolved  aluminum,  'Aluminum  sulfate, 
Water  flow  rates,  Mineral  equilibria,  Acid  soils, 
Kentucky,  Watersheds,  Dissolved  solids,  Water 
pollution  sources,  Path  of  pollutants. 

The  composition  of  soil  solutions  and  surface 
waters  emanating  from  unreclaimed,  or  partially 
reclaimed,  strip-mined  watersheds  with  low  buffer- 
ing capacity  in  Kentucky  were  compared  with  soil 
solution  compositions  of  unaffected  strata  in  the 
watershed.  The  data  suggest  that  almost  20  years 
after  mining,  most  soil  solutions  and  surface  waters 
of  the  disturbed  areas  still  contain  high  levels  of 
dissolved  Al,  controlled  primarily  by  the  solubili- 
ties of  a  jubanite-like  mineral  (upper  limit)  and 
alunite  (lower  limit).  Soluble  Al  in  solutions  of 
undisturbed  areas  was  consistent  with  the  solubility 
of  laolinite  or  gibbsite.  The  absence  of  jubanite  x- 
ray  diffraction  peaks  suggested  the  presence  of  an 
amorphous  mineral  or  one  stoichiometrically  simi- 
lar to  jubanite.  Despite  greater  residence  times  for 
soil  solutions  as  compared  to  surface  water,  the 
compositional  differences  were  insignificant.  The 
control  of  soluble  Al  by  basic  aluminum  sulfate 
minerals  was  not  affected  by  the  variable  mineral- 
ogical  and  tectural  composition  of  soil  and  geologi- 
cal strata  in  the  watershed.  Apparently,  this  is  the 
result  of  low  buffering  capacity.  At  pH  4,  pH  and 
sulfate  activities  can  be  used  to  predict  accurately 
the  levels  of  soluble  A  1(3  +  )  in  surface  and 
groundwaters  of  the  watershed.  Similar  predictions 
from  pH  and  S0(24--)  activities  can  also  be  made 
for  dissolved  Fe(3  + )  levels,  supporting  the  stoi- 
chometry  but  a  much  higher  solubility  than  that  of 
jarmitc  (Huffsey-UKY,  WRRI) 


W89-08337 


GROUNDWATER     CONTAMINATION      FOR 
AGRICULTURALLY  APPLIED  PESTICIDES, 

Idaho  Univ.,  Moscow.  Dept.  of  Plant,  Soil  and 

Entomological  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08342 


DEVELOPING  AN  INTEGRATED  MODEL 
FOR  EVALUATING  THE  ECONOMIC  AND 
ECOLOGIC  EFFECTS  OF  REDUCING  NON- 
POINT  SOURCE  POLLUTION  IN  A  PALOUSE 
WATERSHED, 

Idaho  Univ.,  Moscow.   Dept.  of  Plant,  Soil  and 
Entomological  Sciences. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-08344 


ASSESSMENT  OF  GROUNDWATER  CON- 
TAMINATION IN  THE  ALLUVIAL  AQUIFER 
NEAR  WEST  POINT,  KENTUCKY, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

M.  A.  Lyverse,  and  M.  D.  Unthank. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations   Report    88-4166, 
Jan  1989.  25p,  11  fig,  2  tab,  9  ref. 

Descriptors:  'Groundwater  pollution,  'Oil  wells, 
'Contamination,  'Brines,  'Alluvial  aquifers, 
♦Water  pollution  sources,  Geophysics,  Borehole 
geophysics,  Chlorides,  Electromagnetic  waves. 

Well  inventories,  water  level  measurements, 
groundwater  quality  samples,  surface  geophysical 
techniques  (specifically,  electromagnetic  tech- 
niques), and  test  drilling  were  used  to  investigate 
the  extent  and  sources  of  groundwater  contamina- 
tion in  the  alluvial  aquifer  near  West  Point,  Ken- 
tucky. This  aquifer  serves  as  the  principal  source 
of  drinking  water  for  over  50,000  people.  Ground- 
water flow  in  the  alluvial  aquifer  is  generally  un- 
confined  and  moves  in  a  northerly  direction 
toward  the  Ohio  River.  Two  large  public  supply 
well  fields  and  numerous  domestic  wells  are  locat- 
ed in  this  natural  flow  path.  High  concentrations  of 
chloride  in  groundwater  have  resulted  in  the  aban- 
donment of  several  public  supply  wells  in  the  West 
Point  areas.  Chloride  concentrations  in  water  sam- 
ples collected  for  this  study  were  as  high  as  11,000 
mg/L.  Electromagnetic  techniques  indicated  and 
test  drilling  later  confirmed  that  the  source  of 
chloride  in  well  waters  was  probably  improperly 
plugged  or  unplugged,  abandoned  oil  and  gas  ex- 
ploration wells.  The  potential  for  chloride  con- 
tamination of  wells  exists  in  the  study  area  and  is 
related  to  proximity  to  improperly  abandoned  oil 
and  gas  exploration  wells  and  to  gradients  estab- 
lished by  drawdowns  associated  with  pumped 
wells.  Periodic  use  of  surface  geophysical  methods, 
in  combination  with  added  observation  wells, 
could  be  used  to  monitor  significant  changes  in 
groundwater  quality  related  to  chloride  contamina- 
tion. (USGS) 
W89-08355 


EVALUATION  OF  AVAILABLE  DATA  ON 
THE  GEOHYDROLOGY,  SOIL  CHEMISTRY, 
AND  GROUNDWATER  CHEMISTRY  OF  GAS 
WORKS  PARK  AND  SURROUNDING 
REGION,  SEATTLE,  WASHINGTON, 
Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

M.  A.  Sabol,  G.  L.  Turney,  and  G.  N.  Ryals. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    87-4045, 
1988.  49p,  18  fig,  1  plate,  5  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Water  pollution  sources,  'Geohydro- 
logy,  'Water  chemistry,  'Toxic  wastes,  'Organic 
wastes,  'Seattle,  'Washington,  'Polycyclic  aro- 
matic hydrocarbons,  Soil  chemistry,  Sediments, 
Gasification. 

Gas  Works  Park,  in  Seattle,  Washington,  is  located 
at  the  site  of  an  abandon  gasification  plant  on  Lake 


Union.  Wastes  deposited  during  50  years  of  plant 
operations  (1906-1956)  have  extended  the  shore 
line  100  ft  and  left  the  park  soil  contaminated  with 
a  number  of  hazardous  material.  Soil  contaminants 
include  polynuclear  aromatic  hydrocarbons 
(PAHs),  polychlorinated  biphenyls,  pesticides, 
volatile  organic  compounds,  cyanide,  and  metals. 
PAHs  and  metals  have  been  detected  in  Lake 
Union  sediments.  Maximum  total  PAH  concentra- 
tions exceeded  100  million  micrograms/kilogram 
in  some  places  in  the  soils  of  the  park  at  6-inch 
depths  and  in  some  lake  sediments.  Other  contami- 
nants present  are  much  lower  in  concentrations. 
The  park  is  on  glacial  drift  overlain  by  gasification 
waste  materials  and  clean  fill.  Waste  materials  in- 
clude sand  and  gravels,  mixed  with  lampblack,  oil, 
bricks,  and  other  industrial  wastes.  Groundwater 
flows  through  the  soils  and  waste  toward  Lake 
Union.  Vertical  groundwater  movement  is  uncer- 
tain, but  is  assumed  to  be  upward  near  Lake  Union. 
Concentrations  of  most  soil  contaminants  are  prob- 
ably low  in  the  groundwater  and  in  Lake  Union 
due  to  the  low  solubilities  and  high  sorptive  char- 
acteristics of  these  contaminants.  However,  no 
water  quality  data  are  available  to  confirm  this 
premise.  (USGS) 
W89-08356 


SIMULATION  OF  QUANTITY  AND  QUALITY 
OF  STORM  RUNOFF  FOR  URBAN  CATCH- 
MENTS IN  FRESNO,  CALIFORNIA 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

J.  R.  Guay,  and  P.  E.  Smith. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water- Resources   Investigations   Report   88-4125, 
1988.  76p,  28  fig,  18  tab,  26  ref. 

Descriptors:  'Fresno,  'California,  'Model  studies, 
'Water  quality,  'Urban  runoff,  'Hydrologic 
models,  'Urban  hydrology,  'Storm  runoff,  Drain- 
age engineering,  Storm  waste  water,  Water  quality 
management,  Discharge  hydrographs. 

Rainfall-runoff  models  were  developed  for  a  multi- 
ple-dwelling residential  catchment  (2  applications), 
a  single-dwelling  residential  catchment,  and  a  com- 
mercial catchment  in  Fresno,  California,  using  the 
U.S.  Geological  Survey  Distributed  Routing  Rain- 
fall-Runoff Model  (DR3M-II).  A  runoff-quality 
model  also  was  developed  at  the  commercial 
catchment  using  the  Survey's  Multiple-Event 
Urban  Runoff  Quality  model  (DR3M-qual).  The 
purpose  of  this  study  was:  (1)  to  demonstrate  the 
capabilites  of  the  two  models  for  use  in  designing 
storm  drains,  estimating  the  frequency  of  storm 
runoff  loads,  and  evaluating  the  effectiveness  of 
street  sweeping  on  an  urban  drainage  catchment; 
and  (2)  to  determine  the  simulation  accuracies  of 
these  models.  Simulation  errors  of  the  two  models 
were  summarized  as  the  median  absolute  deviation 
in  percent  (mad)  between  measured  and  simulated 
values.  Calibration  and  verification  mad  errors  for 
runoff  volumes  and  peak  discharges  ranged  from 
14  to  20%.  The  estimated  annual  storm-runoff 
loads,  in  pounds/acre  of  effective  impervious  area, 
that  could  occur  once  every  hundred  years  at  the 
commercial  catchment  was  95  for  dissolved  solids, 
1.6  for  the  dissolved  nitrite  plus  nitrate,  0.31  for 
total  recoverable  lead,  and  120  for  suspended  sedi- 
ment. Calibration  and  verification  mad  errors  for 
the  above  constituents  ranged  from  1 1  to  54%. 
(USGS) 
W89-08359 


U.S.  GEOLOGICAL  SURVEY  APPLIED  RE- 
SEARCH STUDIES  OF  THE  CHEYENNE 
RIVER  SYSTEM,  SOUTH  DAKOTA:  DESCRIP- 
TION AND  COLLATION  OF  DATA,  WATER 
YEARS  1985-86, 

Geological  Survey,  Rapid  City,  SD.  Water  Re- 
sources Div. 
K.  E.  Goddard. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-484,  1988.  158p,  13  fig,  58  tab, 
K.  E.  Goddard,  ed. 
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Descriptors:  *Mine  wastes,  'South  Dakota, 
•Water  pollution  sources,  'Data  collections,  *Hy- 
drologic  data,  'Water  quality,  Biology,  Sediment 
chemistry,  Adsorption-desorption,  Water  analysis. 

The  Cheyenne  River  system  in  Western  South 
Dakota  has  been  impacted  by  the  discharge  of 
about  100  million  metric  tons  of  gold-mill  tailings 
to  Whitewood  Creek  near  Lead,  South  Dakota.  In 
April  1985,  the  U.S.  Geological  Survey  initiated  an 
extensive  series  of  research  studies  to  investigate 
the  magnitude  of  the  impact  and  to  define  impor- 
tant processes  acting  on  the  contaminated  sedi- 
ments present  in  the  system.  The  report  presents  all 
data  collected  during  the  1985  and  1986  water 
years  for  these  research  studies.  Some  of  the  data 
included  have  been  published  previously.  Hydro- 
logic,  geochemical,  and  biologic  data  are  available 
for  sites  on  Whitewood  Creek,  the  Belle  Fourche 
and  Cheyenne  Rivers,  and  for  the  Cheyenne  River 
arm  of  Lake  Oahe.  Data  complexity  varies  from 
routine  discharge  and  water  quality  to  very  com- 
plex photon-correlation  spectroscopy  and  energy- 
dispersive  x-ray  analysis.  Methods  for  sample  col- 
lection, handling  and  preservation,  and  laboratory 
analysis  are  also  presented.  No  interpretations  or 
complex  statistical  summaries  are  included. 
(USGS) 
W89-08360 


GEOSTATISTICAL  INTERPOLATION  OF  HY- 
DROSTRATIGRAPHY  AT  GROUNDWATER 
CONTAMINATION  SFTES, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08370 


COAL  SPOIL  AND  GROUNDWATER  CHEMI- 
CAL DATA  FROM  TWO  COAL  MINES; 
HANNA  BASIN  AND  POWDER  RIVER  BASIN, 
WYOMING, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08386 


HYDROGEOCHEMICAL  DATA  FROM  AN 
ACIDIC  DEPOSITION  STUDY  AT  MCDON- 
ALDS BRANCH  BASIN  IN  THE  NEW  JERSEY 
PINELANDS,  1983-86, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

D.  G.  Lord,  J.  L.  Barringer,  P.  A.  Johnsson,  P.  F. 
Schuster,  and  R.  L.  Walker. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-500,  (1988).  18  fig,  24  tab,  62 
ref. 

Descriptors:  *Acid  rain,  *Water  quality. 

This  report  presents  data  from  a  1983-86  acidic- 
deposition  study  at  McDonalds  Branch  basin,  a 
small  (2.35  sq  mi)  forested  watershed  in  Lebanon 
State  Forest,  New  Jersey.  These  data  include  soil 
and  clay  deposit  mineralogy;  physical  and  chemi- 
cal analyses  of  soils;  hydrologic  measurements 
(precipitation  and  throughfall  amounts,  stream 
stage  and  discharge,  and  water  table  altitudes);  and 
water  quality  data  from  precipitation,  throughfall, 
soil  water,  surface  water,  and  groundwater.  Site 
locations,  collector  designs,  and  well-construction 
data  are  also  presented.  The  pH  of  bulk  precipita- 
tion to  McDonalds  Branch  basin  over  the  sampling 
period  (January  1985  to  March  1986)  ranged  from 
4.0  to  4.7  with  a  mean  of  approximately  4.3. 
Stream  pH  ranged  from  3.2  to  4.8  and  generally 
increased  in  a  downstream  direction.  In  general, 
sulfate  was  the  dominant  anion  throughout  the 
basin.  Aluminum  concentrations  commonly  were 
elevated  in  surface  and  groundwaters,  and  were  as 
high  as  10,000  mg/L  at  one  upstream  site  on 
McDonalds  Branch.  Dissolved  organic  carbon  was 
an  important  component  of  stream  waters  in  some 
locations  and  ranged  in  concentration  from  1.1  to 
37  mg/L.  (USGS) 
W89-08392 


SELECTED  WATER  QUALITY  DATA  FOR 
THE  FORT  HALL  INDIAN  RESERVATION, 
SOUTHEASTERN  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

D.  J.  Parliman,  and  H.  W.  Young. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-496,  1988.  1  sheet,  3  fig,  2  tab, 
1  ref. 

Descriptors:  *Water  quality,  'Nitrogen  com- 
pounds, 'Drinking  water,  'Groundwater  pollution, 
Groundwater  level,  Nitrate,  Idaho,  Snake  River 
Plain,  Fort  Hall  Indian  Reservation. 

This  report  presents  July  1988  water  quality  data, 
principally  dissolved  nitrite  plus  nitrate  (as  nitro- 
gen), and  depth-to-water  measurements  for  60 
wells  in  the  Fort  Hall  Indian  Reservation  north  of 
Pocatello,  southeastern  Idaho.  Nitrogen  concentra- 
tions ranged  from  0.7  to  24  mg/L;  the  median 
concentration  was  3.1  mg/L.  Nitrogen  concentra- 
tions in  11  samples  exceeded  the  U.  S.  Environ- 
mental Protection  Agency  public  drinking  water 
limit  of  10  mg/L.  (USGS) 
W89-08395 


EXTENSION  OF  STREAMFLOW  AND  DIS- 
SOLVED-SOLIDS RECORDS  AT  SELECTED 
SITES  IN  THE  COLORADO  RIVER  BASIN, 
ARIZONA,  CALIFORNIA,  COLORADO, 
NEVADA,  NEW  MEXICO,  UTAH,  AND  WYO- 
MING, 1940-85, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08398 


FIELD  AND  LABORATORY  DATA  DESCRIB- 
ING PHYSICAL  AND  CHEMICAL  CHARAC- 
TERISTICS OF  METAL-CONTAMINATED 
FLOOD-PLAIN  DEPOSITS  DOWNSTREAM 
FROM  LEAD,  WEST-CENTRAL  SOUTH 
DAKOTA, 

Geological  Survey,  Indianapolis,   IN.  Water  Re- 
sources Div. 
D.  C.  Marron. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  88-349,  1988.  32p,  5  fig,  11  tab,  7 
ref. 

Descriptors:  'Water  pollution  sources,  'Flood 
plain  sediments,  'Path  of  pollutants,  'Arsenic, 
'Heavy  metals,  'Mine  wastes,  'South  Dakota, 
Flood  plains,  Overbank  deposits. 

Samples  from  metal-contaminated  flood-plain  sedi- 
ments at  9  sites  downstream  from  Lead,  in  west- 
central  South  Dakota,  were  collected  during  the 
summers  of  1985-87  to  characterize  aspects  of  the 
sedimentology,  chemistry,  and  geometry  of  a  de- 
posit that  resulted  from  the  discharge  of  a  large 
volume  of  mining  wastes  into  a  river  system.  Field 
and  laboratory  data  include  stratigraphic  descrip- 
tions, chemical  contents  and  grain-size  distributions 
of  samples,  and  surveyed  flood-plain  positions  of 
samples.  This  report  describes  sampling-site  loca- 
tions, and  methods  of  sample  collection  and  preser- 
vation, and  subsequent  laboratory  analysis.  Field 
and  laboratory  data  are  presented  in  4  figures  and 
1 1  tables  in  the  'Supplemental  Data'  section  at  the 
back  of  the  report.  (USGS) 
W89-08405 


SOIL-WATER  HYDROLOGY  AND  GEOCHEM- 
ISTRY OF  A  COAL  SPOIL  AT  A  RECLAIMED 
SURFACE  MINE  IN  ROUTT  COUNTY,  COLO- 
RADO, 

R.  S.  Williams,  and  S.  E.  Hammond. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    86-4350, 
1989.  lOOp,  25  fig,  24  tab,  66  ref. 

Descriptors:  'Monitoring,  'Groundwater  pollu- 
tion, 'Acid  mine  drainage,  'Colorado,  'Strip 
mines,  'Coal  spoil,  'Geochemistry,  Leaching, 
Weathering,  Soil  water,  Coal. 


Sources  Of  Pollution — Group  5B 

Coal-spoil  water  quantity  and  quality  were  moni- 
tored in  Routt  County,  Colorado  by  five  drainage- 
type  lysimeters  installed  in  a  reclaimed  coal  spoil. 
Soil  water  access  tubes  were  used  to  monitor  soil- 
water  content  at  the  coal  spoil  and  at  an  adjacent 
undisturbed  area.  Results  of  the  monitoring  indi- 
cate that  the  undisturbed  soils  are  nearly  saturated 
at  4.5  to  5  ft.  Coal  spoils  are  not  near  saturation  at 
similar  depths.  Normal  recharge  in  a  nearby  un- 
mined  area  is  estimated  to  be  about  0.5  in/year.  At 
a  depth  of  8  ft,  2  to  6  inches  of  water/unit  surface 
area  is  percolating  through  the  coal  spoil  in  the 
lysimeters.  The  water  is  potential  recharge  to  a 
coal-spoil  aquifer.  The  coal-spoil  leachate  has  an 
average  dissolved-solids  concentration  of  3,600 
mg/L.  Calcium  (460  mg/L),  magnesium  (370  mg/ 
L),  and  sulfate  (2,540  mg/L)  are  the  dominant  ions 
in  the  leachate;  sodium  (111  mg/L)  and  bicarbon- 
ate (224  mg/L)  are  present  in  lesser  concentrations. 
Gypsum  dissolution  and  carbonate  dissolution  by 
carbonic  acid  from  carbon  dioxide  and  by  sulfuric 
acid  from  pyrite  oxidation  account  for  most  of  the 
dissolved-solids  concentration.  Saturation  indices 
indicate  that  the  water  is  saturated  with  many 
minerals  and  is  composed  of  the  aforementioned 
ions.  (USGS) 
W89-08413 


DIRECT-CURRENT  RESISTIVITY  DATA 
FROM  94  SITES  IN  NORTHEASTERN  PALM 
BEACH  COUNTY,  FLORIDA, 

Geological  Survey,  Stuart,  FL.  Water  Resources 
Div. 

C.  J.  Peterson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-464,  1988.  lOlp,  2  fig,  15  ref. 

Descriptors:      'Resistivity,      'Electrical  studies, 

'Florida,    'Geophysics,    'Palm    Beach  County, 

'Saline  water  intrusion,  Water  quality,  Ground- 
water pollution,  Path  of  pollutants. 

Direct-current  resistivity  data  were  collected  from 
94  vertical  electric  sounding  profiles  in  northeast- 
ern Palm  Beach  County,  Florida.  Direct-current 
resistivity  data,  which  may  be  used  to  determine 
locations  and  thicknesses  of  shallow,  semi-permea- 
ble marls  or  locate  zones  of  high  chloride  concen- 
tration, are  presented  in  this  report.  The  resistivity 
data  consist  of  field  data,  smoothed  data,  layer 
resistivity  from  smoothed  data,  and  Cartesian 
graphs  of  resistivity  in  relation  to  depth  for  94  sites 
located  in  northeastern  Palm  Beach  County. 
(USGS) 
W89-08415 


EFFECTS  OF  TREATED  MUNICIPAL  EFFLU- 
ENT IRRIGATION  ON  GROUNDWATER  BE- 
NEATH SPRAYFIELDS,  TALLAHASSEE, 
FLORIDA, 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5E. 

W89-08421 


HYDROGEOLOGIC  EVALUATION  OF  A 
SAND  AND  GRAVEL  AQUIFER  CONTAMI- 
NATED BY  WOOD-PRESERVING  COM- 
POUNDS, PENSACOLA,  FLORIDA, 

Geological   Survey,  Tallahassee,   FL.  Water  Re- 
sources Div. 
B.  J.  Franks. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4260, 
1988.  72p,  44  fig,  4  tab,  32  ref. 

Descriptors:  'Geohydrology,  'Water  pollution 
sources,  'Groundwater  pollution,  'Creosote,  Flor- 
ida, Pensacola,  Groundwater  hydrology. 

The  sand  and  gravel  aquifer  in  southern  Escambia 
County,  Florida,  is  a  typical  surficial  aquifer  com- 
posed of  quartz  sands  and  gravels  interbedded 
locally  with  silts  and  clays.  Problems  of  ground- 
water contamination  from  leaking  surface  im- 
poundments are  common  in  surficial  aquifers  and 
are  a  subject  of  increasing  concern  and  attention. 
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Group  5B — Sources  Of  Pollution 

A  potentially  widespread  contamination  problem 
involves  organic  chemicals  from  wood-preserving 
processes.  Because  creosote  is  the  most  extensively 
used  industrial  preservative  in  the  United  States,  an 
abandoned  wood-treatment  plant  near  Pensacola 
was  chosen  for  investigation.  This  report  describes 
the  hydrogeology  and  groundwater  flow  system  of 
the  sand  and  gravel  aquifer  near  the  plant.  A  three- 
dimensional  simulation  of  groundwater  flow  in  the 
aquifer  was  evaluated  under  steady-state  condi- 
tions. The  model  was  calibrated  on  the  basis  of 
observed  water  levels  from  January  1986.  Calibra- 
tion criteria  included  reproducing  all  water  levels 
within  the  accuracy  of  the  data  (one-half  contour 
interval  in  most  cases).  Sensitivity  analysis  showed 
that  the  simulations  were  most  sensitive  to  re- 
charge and  vertical  leakance  of  the  confining  units 
between  layers  1  and  2,  and  relatively  insensitive  to 
changes  in  hydraulic  conductivity  and  transmissi- 
vity  and  to  other  changes  in  vertical  leakance. 
Applications  of  the  results  of  the  calibrated  flow 
model  in  evaluation  of  solute  transport  may  require 
further  discretization  of  the  contaminated  area, 
including  more  sublayers,  than  were  needed  for 
calibration  of  the  groundwater  flow  system  itself. 
(USGS) 
W89-08422 


LAND  USE,  WATER  USE,  STREAMFLOW, 
AND  WATER  QUALITY  CHARACTERISTICS 
OF  THE  CHARLOTTE  HARBOR  INFLOW 
AREA,  FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08424 


MODELS,  DATA  AVAILABLE,  AND  DATA  RE- 
QUIREMENTS FOR  ESTIMATING  THE  EF- 
FECTS OF  INJECTING  SALTWATER  INTO 
DISPOSAL  WELLS  IN  THE  GREATER  ALTA- 
MONT-BLUEBELL  OIL  AND  GAS  FIELD, 
NORTHERN  UINTA  BASIN,  UTAH, 
Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
G.  W.  Freethey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-475,  1988.  30p,  8  fig,  4  tab,  17 
ref.  USGS  project  UT182. 

Descriptors:  *Utah,  *Model  studies,  *Path  of  pol- 
lutants, 'Groundwater  pollution,  "Uinta  Basin, 
"Disposal  wells,  "Saline  water,  "Groundwater 
quality,  Aquifer  characteristics,  Flow  modeling, 
Transport  modeling,  Oil  fields. 

Permits  for  disposing  of  salty  oil-production  water 
have  been  issued  for  19  wells  in  the  Greater  Alta- 
mont-Bluebell  field,  Utah.  During  1986  more  than 
500  million  gal  of  production  water  were  injected 
into  the  Duchesne  River,  the  Uinta,  and  the  Green 
River  Formations  through  18  of  these  wells.  The 
physical  and  chemical  effects  of  injecting  this 
water  on  aquifers  containing  potable  water  are 
poorly  understood.  Interfingering  and  the  structur- 
al configuration  of  these  formations  add  complex- 
ity to  the  description  of  the  geometry  and  hydro- 
geology  of  the  groundwater  system.  A  preliminary 
assessment  of  the  problem  indicates  that  numerical 
modeling  may  offer  a  method  of  estimating  the 
hydrologic  and  hydrochemical  effects  of  injection. 
Modeling  possibilities  include  variable-density, 
three-dimensional  flow,  sectional  transport,  and 
areal  transport  modeling.  Data  needed  to  develop 
these  models  can  be  derived  from  a  synthesis  of 
geologic,  hydrologic,  and  hydrochemical  data  al- 
ready available  in  the  files  of  State  and  Federal 
agencies,  oil  companies,  and  private  data-base 
companies.  Results  from  each  modeling  phase 
would  contribute  information  for  implementing  the 
following  phase.  The  result  would  be  a  better 
understanding  of  how  water  moves  naturally 
through  the  groundwater  system,  the  extent  of 
alterations  of  both  vertical  and  horizontal  flow 
near  the  disposal  wells,  and  an  overall  concept  of 
the  effects  of  deep  injection  on  near-surface 
aquifers.  (USGS) 
W89-08425 


IN-SITU  CONTROL  OF  GROUNDWATER 
CONTAMINATION  BY  MICROBIOLOGICAL 
PROCESSES, 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 
and  Chemical  Process  Analysis. 
W.  G.  Characklis,  A.  B.  Cunningham,  and  E.  J. 
Bouwer. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-148464/ 
AS,  price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  December  20,  1988.  104p,  39 
fig,  5  tab,  38  ref,  3  append.  USGS  contract  14-08- 
0001-61284. 

Descriptors:  "Biodegradation,  "Microbial  trans- 
port, "Groundwater  pollution,  "Microbial  degra- 
dation, "Organic  matter,  "Porous  media,  "Path  of 
pollutants,  Biofilm  accumulation,  Biofouling,  Mass 
transport,  Pore  velocity,  Dispersitivity,  Surface 
roughness. 

Processes  governing  accumulation  in  porous  media 
flow  are  discussed  along  with  their  relationship  to 
biotransformation  of  organic  contaminants  in 
groundwater.  The  rates  of  biofilm  accumulation 
and  biotransformation  are  strongly  influenced  by 
transport  characteristics  including  pore  velocity 
distribution,  dispersivity,  molecular  diffusivity,  sur- 
face roughness  and  other  variables  which  affect 
the  delivery  rate  of  substrate  and  nutrients  to  the 
growing  cells.  Transformation  rates  are  further 
affected  if  biomass  accumulation  becomes  so  large 
as  to  alter  porous  media  transport  characteristics. 
Thus,  the  processes  of  subsurface  mass  transport, 
biotransformation,  and  biofilm  accumulation  are 
highly  interrelated.  This  report  demonstrates  these 
interrelationships  by  discussing  fundamental  con- 
cepts and  results  from  laboratory  and  field  investi- 
gations related  to  analysis  and  mitigation  of  porous 
media  biofouling  and  in  situ  biodegradation  of  or- 
ganic groundwater  contaminants.  (USGS) 
W89-08432 


HAZARDOUS  ORGANIC  WASTE  FROM  NAT- 
URAL GAS  PRODUCTS  PROCESSING  AND 
DISTRIBUTION:  ENVIRONMENTAL  FATES, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Chemistry 
G.  A.  Eiceman. 

Available  from  National  Techincal  Information 
Service,  Springfield,  VA  22161  as  PB89-1 13948, 
price  codes:  A05  in  paper  copy,  A01  in  Micro- 
fiche. New  Mexico  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  No. 
227,  November  1986.  87p,  33  fig,  14  tab,  79  ref. 
USGS  state  project  1345630. 

Descriptors:  "Hydrocarbons,  "Natural  gas, 
"Groundwater  pollution,  "Organic  wastes,  "Fate 
of  pollutants,  "Wastewater  disposal,  Water  pollu- 
tion sources,  Land  disposal,  Polycyclic  aromatic 
hydrocarbons,  Benzene,  Toluene,  Xylenes,  Un- 
lined  waste  pits,  New  Mexico,  Duncan  Oil  Field. 

Hydrocarbons  and  polycyclic  aromatic  hydrocar- 
bons are  generated  as  waste  fluids  and  solids 
throughout  all  aspects  of  natural  gas  production, 
processing,  and  distribution.  Wastes  have  often 
been  and  continue  to  be  disposed  in  earthen  un- 
lined  waste  pits  sometimes  near  vulnerable 
aquifers.  Wastes  move  from  pits  through  soils  with 
no  apparent  abatement  to  depths  greater  than 
roughly  2  m.  As  expected,  groundwater  contami- 
nation does  occur  in  river  flood  plains  where  depth 
to  groundwater  can  be  less  than  2  m.  Contamina- 
tion of  groundwater  and  nearby  soils  with  hydro- 
carbons from  an  unlined  pit  was  documented  in  the 
Duncan  Oil  Field  west  of  Farmington,  NM. 
Plumes  for  volatile  compounds  including  benzene, 
toluene,  and  xylenes  in  the  water  and  polycyclic 
aromatic  hydrocarbons  in  the  soil  were  clearly 
evident  downgradient  from  the  earthen  pit  at  dis- 
tances up  to  50  m.  Waste  pits  containing  produced 
water  and  hydrostatic  discharge  water  were  found 
to  contain  large  amount  of  polycyclic  aromatic 
hydrocarbons  which  are  phototoxic  to  fish.  Legal 
or  illegal  discharges  of  natural  gas  waters  to  sur- 
face water  should  be  reconsidered  using  not  only 
salt  and  heavy  metal  contamination  but  also  using 
toxicity  and  mutagenicity  of  aromatic  hydrocar- 
bon. (USGS) 
W89-08439 


INVESTIGATION  OF  THE  TRANSPORT  AND 
FATE  OF  GASOLINE  HYDROCARBON  POL- 
LUTANTS IN  GROUNDWATER, 

Orange  County  Water  District,  Fountain  Valley, 
CA. 

H  Ridgeway,  P.  L.  McCarty,  M.  Reinhard,  D.  W. 
Phipps,  and  J.  Safarik. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-151450/ 
AS,  price  codes:  A19  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  (1989).  409p,  134  fig,  24  tab, 
116  ref.  USGS  contract  1 4-08-000 1-G1 126. 

Descriptors:  "Groundwater  pollution,  "Microbial 
degradation,  "Gasoline,  Hydrocarbons,  Path  of 
pollutants,  Fate  of  pollutants,  Gas  chromatogra- 
phy, Pollutant  identification,  Aerobic  bacteria,  Me- 
tabolism, Toluene,  Anerobic  conditions. 

Groundwater  and  aquifer  solids  from  a  shallow, 
semi-perched  zone  of  silty/sand  alluvial  deposits 
contaminated  by  20  to  30  thousand  liters  of  regu- 
lar, unleaded  gasoline  were  analyzed.  Gasoline  mi- 
gration and  an  enrichment  of  naphthalene  and  p/ 
m-xylene  near  the  periphery  of  the  plume  were 
determined  by  gas  chromatographic  analyses.  Gas- 
oline-degrading bacteria  from  the  site  were  sorted 
into  111  distinct  subpopulations  on  a  battery  of  15 
specific  hydrocarbons  representing  the  major 
chemical  groups  in  the  gasoline.  Each  of  the  15  test 
hydrocarbons  supported  the  growth  of  at  least  one 
bacterial  isolate.  287  isolates  capable  of  gasoline 
degradation  were  sorted  into  59  distinct  bacteria] 
subpopulations.  The  heterogeneity  of  the  microbial 
community  was  demonstrated  by  a  computer  pro- 
grammed analysis  of  whole  cell  protein  banding 
patterns.  The  aerobic,  gasoline-degrading  bacteria 
in  the  groundwater  varied  in  number  from  one  to 
several  hundred  colony  forming  units/ml  and  in- 
versely with  the  hydrocarbon  toulene.  Exposure  of 
the  bacteria  to  gasoline  vapors  caused  physiologi- 
cal injury,  accelerated  death  and  segregation  of 
mutant,  non-degrading  strains.  Metabolism  of  one 
or  more  specific  hydrocarbons  was  required  for 
the  full  microbicidal  activity  of  the  gasoline.  Bio- 
transformation and/or  complete  mineralization  of 
selected  aromatic  gasoline  constituents  (e.g.,  tolu- 
ene and  p-xylene)  was  demonstrated  under  anaero- 
bic (denitrifying  or  methanogenic)  conditions. 
(USGS) 
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FACTORS  AFFECTING  LEACHING  IN  AGRI- 
CULTURAL AREAS  AND  AN  ASSESSMENT 
OF  AGRICULTURAL  CHEMICALS  IN  THE 
GROUNDWATER  OF  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

C.  A.  Perry,  F.  V.  Robbins,  and  P.  L.  Barnes. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $9.00,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  88-4104,  December 
1988.  55p,  9  fig,  18  tab,  40  ref.  USGS  project 
KS145. 

Descriptors:  "Pesticides,  "Agricultural  chemicals. 
"Groundwater  pollution,  "Water  quality,  "Kansas, 
Nonpoint  pollution  sources,  Herbicides. 

As  assessment  of  hydrologic  factors  and  agricultur- 
al practices  that  may  affect  the  leaching  of  agricul- 
tural chemicals  to  groundwater  was  conducted  to 
evaluate  the  extent  and  severity  of  chemical  con- 
tamination of  groundwater  resources  in  Kansas. 
The  climate  of  a  particular  area  determines  the 
length  of  the  growing  season  and  the  availability  of 
water,  at  the  surface  and  in  the  ground,  for  the 
growth  of  plants.  Climate,  together  with  surficial 
geology,  soil,  and  principal  aquifers,  determines 
the  types  of  crops  to  be  planted.types  of  tillage, 
conservation  and  irrigation  practices,  and  affects 
the  quantity  and  method  of  application  of  agricul- 
tural chemicals.  Examination  of  groundwater  ni- 
trate-nitrogen data  collected  from  766  wells 
throughout  Kansas  during  1976-81  indicated  that 
13  of  14  geohydrologic  regions  had  wells  produc- 
ing samples  that  exceeded  the  10-mg/L  drinking 
water  standard  determined  by  the  U.S.  Environ- 
mental Protection  Agency.  One  or  more  herbicides 
were  detected  in  water  samples  from  1 1  of  56  wells 
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during  1985-86  located  in  areas  susceptible  to  agri- 
cultural leaching.  Atrazine  was  the  most  common 
herbicide  that  was  detected;  it  was  detected  in 
water  at  9  of  1 1  wells.  Cyanazine  was  detected  in 
water  at  three  wells;  metolachlor  at  two  wells;  and 
metribuzin,  alachlor,  simazine,  and  propazine  were 
detected  at  one  well  each.  (USGS) 
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HYDROGEOLOGIC  SETTING,  WATER 
LEVELS,  AND  QUALITY  OF  WATER  FROM 
SUPPLY  WELLS  AT  THE  U.S.  MARINE 
CORPS  AIR  STATION  CHERRY  POINT, 
NORTH  CAROLINA, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

O.  B.  Lloyd,  and  C.  C.  Daniel. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources  Investigations   Report   88-4034, 
1988.  165p,  16  fig,  8  tab,  36  ref. 

Descriptors:  'Geohydrology,  *Path  of  pollutants, 
'Hazardous  wastes,  *Castle  Hayne  aquifer,  'North 
Carolina,  'Groundwater  pollution,  'Groundwater 
level,  Cherry  Point,  Landfills. 

The  Marine  Corps  Air  Station  is  located  in  the 
Coastal  Plain  province  of  North  Carolina.  Four 
freshwater  aquifers  of  sand  and  limestone  underlie 
the  area  to  a  depth  of  about  500  ft.  Saline  water 
occurs  below  this  depth.  The  aquifers  are  separat- 
ed by  three  confining  units  that  are  thin  and  dis- 
continuous in  the  southern  part.  Water  supply  is 
obtained  from  195-  to  330  ft  wells  in  the  Castle 
Hayne  aquifer.  Many  wells  are  near  landfills  that 
have  received  hazardous  wastes.  Groundwater 
withdrawals  have  reduced  hydraulic  heads  in  the 
Castle  Hayne  some  20  ft  around  active  production 
wells,  creating  potential  for  downward  movement 
of  contaminated  water  from  the  surface  and  for 
upward  movement  of  saline  water  that  occurs  at 
depth.  Chemical  analyses  of  water  from  the  Castle 
Hayne  aquifer  indicate  median  concentrations  of 
iron  and  manganese  are  0.78  and  0.08  mg/L,  re- 
spectively, and  lead  and  (or)  nickel  exceed  drink- 
ing water  standards  in  three  wells.  Chloride  in- 
creased from  10  to  more  than  40  mg/L  in  the 
deepest  operating  well  over  a  45-year  period.  Ben- 
zene concentrations  range  from  0.5  to  1.9  mg/L  in 
the  southern  part  of  the  Air  Station  but  were 
below  the  5  mg/L  maximum  contaminant  level  for 
drinking  water.  Fatty  acids  were  found  in  concen- 
trations as  much  as  28  microg/L  in  water  from 
wells  in  an  area  centered  around  the  intersection  of 
Roosevelt  Boulevard  and  Slocum  Road.  Resam- 
pling is  needed  to  verify  all  constituents  that  indi- 
cate contamination.  (USGS) 
W89-08457 


SEDIMENTATION  AND  WATER  QUALITY  IN 
WEST  BRANCH  SHADE  RIVER  BASIN,  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

C.  J.  O.  Childress,  and  R.  L.  Jones. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225-  paper 
copy  $9.25,  microfiche  $4.00.  USGS  Water-Re- 
sources Investigations  Report  87-4262,  1988.  56p,  8 
fig,  7  tab,  21  ref. 

Descriptors;  'Ohio,  'Strip  mines,  'Land  reclama- 
tion, 'Water  quality,  'Hydrologic  data  collections, 
'Coal  mine  effects,  Cross  sections,  West  Shade 
River  basin. 

The  effects  of  abandoned-mine  lands  and  their 
reclamation  on  suspended  sediment,  channel  cross- 
section  profile,  and  water  quality  were  measured 
on  West  Branch  Shade  River,  Ohio.  During  the 
period  of  study,  mean  suspended-sediment  concen- 
tration was  unchanged  for  West  Branch  Shade 
River  near  Burlingham,  where  48%  of  the  aban- 
doned mines  were  reclaimed  by  the  end  of  1984. 
Mean  suspended-sediment  concentration  at  West 
Branch  Shade  River  near  Harrisonville,  which  was 
100%  reclaimed  by  the  end  of  1984,  decreased 
from  8.6  tons/acre  ft  of  runoff  in  1984  to  0.15  in 
1985.  Channel  profiles  indicated  West  Branch 
Shade  River  near  Harrisonville  was  scouring, 
whereas    West    Branch    Shade    River    near    Bur- 


lingham was  filling.  The  greatest  change  in  water 
quality  during  the  study  period  was  observed  in 
West  Branch  Shade  River  near  Harrisonville, 
where  pH  increased  to  neutral,  alkalinity  concen- 
tration increased,  and  acidity  concentration  de- 
creased. (USGS) 
W89-08460 


STATISTICAL  SUMMARY  OF  SELECTED 
WATER  QUALITY  DATA  (WATER  YEARS  1975 
THROUGH  1985)  FOR  ARKANSAS  RIVERS 
AND  STREAMS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
J.  C.  Petersen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  88-4112, 
November  1988.  189p,  3  fig,  46  ref. 

Descriptors:  'Water  quality,  'Statistical  analysis, 
'Surface  water,  'Arkansas,  Rivers,  Streams,  Nutri- 
ents, Metals,  Ions,  Bacteria,  Oxygen,  Regression 
analysis. 

Descriptive  statistics  were  calculated  for  selected 
water  quality  data  for  116  water  quality  stations  on 
Arkansas  rivers  and  streams.  Water  quality  proper- 
ties summarized  included  pH,  specific  conduct- 
ance, dissolved  oxygen,  total  alkalinity,  total  hard- 
ness, common  dissolved  constituents,  phosphorus, 
nitrogen,  biochemical  oxygen  demand,  bacteria, 
turbidity,  suspended  sediment,  and  several  trace 
metals.  Regression  equations  and  related  statistics 
describing  the  relation  between  specific  conduct- 
ance and  total  alkalinity  and  several  dissolved  con- 
stituents also  were  calculated.  Typical  water  qual- 
ity (based  upon  median  values  at  individual  sta- 
tions) of  physiographic  sections  and  major  rivers 
of  Arkansas  also  is  discussed.  Discernible  differ- 
ences in  water  quality  exist  between  sections  and 
major  rivers.  The  regression  analysis  indicated  that 
the  usefulness  of  specific  conductance  as  a  predic- 
tor of  other  water  quality  values  is  variable.  The 
relation  between  specific  conductance  and  the 
other  property  is  not  statistically  significant 
(p>0.05)  about  30%  of  the  time.  (USGS) 
W 89-08461 


PRELIMINARY  EVALUATION  OF  GROUND- 
WATER FLOW  IN  BEAR  CREEK  VALLEY, 
THE  OAK  RIDGE  RESERVATION,  TENNES- 
SEE, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
Z.  C.  Bailey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  88-4010, 
November  1988.  12p,  6  fig,  1  tab,  14  ref. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Hazardous  wastes,  'Tennessee,  Oak 
Ridge,  Bear  Creek  Valley,  Model  studies. 

Bear  Creek  Valley,  Tennessee  contains  hazardous 
waste  disposal  sites  where  contaminants  leach  into 
ground  and  surface  water.  Groundwater  flow  and 
the  potential  migration  of  contaminants  is  poorly 
understood.  The  Valley  is  underlain  by  calcareous 
shale  that  contains  limestone  units.  Ridges  to  the 
north  and  south  are  underlain  by  interbedded  sand- 
stones, siltstone  and  shale,  and  by  massive,  sili- 
ceous dolomite,  respectively.  The  bedrock,  which 
dips  about  45  degrees  southeast,  is  overlain  by 
regolith  to  a  maximum  thickness  of  80  ft.  Observed 
hydraulic  conductivities  for  the  regolith  range 
from  0.01  to  13  ft/day,  and  for  the  bedrock,  from 
0.001  to  11  ft/day.  Groundwater  flow  is  probably 
toward  streams  and  is  preferential  along  strike 
because  of  an  areal  anisotropy  in  hydraulic  con- 
ductivity. A  cross  sectional  groundwater  flow 
model  was  used  to  test  the  conceptualized  flow 
system  and  to  help  identify  areas  where  additional 
data  are  needed.  The  preliminary  model  shows  a 
pattern  of  recharge  at  both  ridges,  flow  toward  the 
valley,  and  upward  flow  that  discharges  into  Bear 
Creek.  Final  model  values  of  hydraulic  conductivi- 
ty in  the  bedrock  range  from  0.01  to  0.1  ft/day  and 
reflect  an  areal  anisotropy  ratio  of  1:5.  Simulated 
recharge  was  10  inches/year.  (USGS) 


Sources  Of  Pollution — Group  5B 

W89-08463 


SUPERFUND  RECORD  OF  DECISION: 
POWERSVILLE  L.F.,  GA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For   primary   bibliographic   entry   see   Field   5D. 
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ACID  DEPOSITION  RESEARCH  PROGRAM, 
BIOPHYSICAL  RESEARCH.  VOLUME  3:  EN- 
VIRONMENTAL SULPHUR  ISOTOPE  STUD- 
IES IN  ALBERTA:  A  REVIEW, 

Calgary  Univ.  (Alberta).  Dept.  of  Physics. 

H.  R.  Krouse. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-143458. 

Price  codes:  E05  in  paper  copy,  A01  in  microfiche. 

February  1987.  89p,  31  fig,  2  tab,  175  ref. 

Descriptors:  'Air  pollution  effects,  'Isotope  stud- 
ies, 'Literature  review,  'Acid  rain,  'Sulfur  com- 
pounds, 'Path  of  pollutants,  'Alberta,  Fate  of  pol- 
lutants, Oxygen,  Microbial  degradation. 

Environmental  sulfur  isotope  studies  have  been 
conducted  in  Alberta  since  the  late  1960's.  To  date, 
thousands  of  analyses  have  been  carried  out  for 
sulfur  compounds  or  extracts  from  the  atmosphere, 
hydrosphere,  pedosphere,  and  biosphere.  Basic 
principles  of  stable  isotopes  which  pertain  to  sulfur 
pollution  include  the  following:  (1)  Isotopes  of  an 
element  differ  in  their  masses.  Since  many  process- 
es are  mass  dependent,  the  relative  abundances  (the 
ratio  of  the  number  of  34-S  atoms  to  33-S  atoms)  in 
natural  components  are  altered;  (2)  The  process 
which  alters  sulfur  isotope  abundances  most  signifi- 
cantly is  bacterial  S04(2-)  reduction  during  which 
33-S04(2-)  is  converted  faster  than  34-S04(2-)  to 
sulfide;  (3)  Because  of  the  above,  pollutants  usually 
differ  in  isotopic  composition  from  their  environ- 
mental receptors;  (4)  Successful  isotope  tracing  of 
pollutant  sulfur  requires  minimal  isotope  fractiona- 
tion during  transport  and  deposition;  (5)  Since  the 
uniform  composition  of  02  in  the  atmosphere  dif- 
fers greatly  from  the  variable  isotopic  composition 
of  water,  oxygen  isotope  measurements  on  sulfate 
provide  information  concerning  the  oxidation  of 
pollutant  sulfur.  (See  W89-08489  thru  W89-08492) 
(Lantz-PTT) 
W89-08488 


ACID  DEPOSITION   RESEARCH  PROGRAM, 
BIOPHYSICAL     RESEARCH.      VOLUME     4: 
CRITICAL    REVIEW    OF    INORGANIC    SUL- 
PHUR MICROBIOLOGY  WITH  PARTICULAR 
REFERENCE  TO  ALBERTA  SOILS, 
Calgary  Univ.  (Alberta).  Dept.  of  Biology. 
E.  J.  Laishley,  and  R.  Bryant. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-143466. 
Price  codes:  E04  in  paper  copy,  A01  in  microfiche. 
February  1987.  50p,  7  fig,  5  tab,  150  ref. 

Descriptors:  'Air  pollution  effects,  'Literature 
review,  'Alberta,  'Path  of  pollutants,  'Acid  rain, 
'Sulfur,  'Microbiological  studies,  'Sulfur  bacteria, 
'Soil  contamination,  Soil  fungi,  Soil  bacteria,  Oxi- 
dation,  Chemical   reactions,   Acidification,    Lime. 

The  physiology  and  biochemistry  of  the  microor- 
ganisms participating  in  the  sulfur  cycle  are  dis- 
cussed. Of  particular  importance  to  the  Alberta 
situation  are  the  sulfur  oxidizing  microorganisms 
belonging  to  the  Colorless  Sulfur  Bacteria'  group, 
with  special  reference  to  the  thiobacilli.  New  spe- 
cies of  the  thiobacilli  native  to  Alberta  have  been 
isolated  and  characterized;  their  biological  proper- 
ties are  compared  to  other  known  species.  Biologi- 
cal oxidation  of  inorganic  sulfur  can  have  econom- 
ic and  ecological  repercussions,  such  as:  creation 
of  acid  soils,  with  accompanying  leaching  of  nutri- 
ents such  as  Fe(2  +  )  and  Al(3  +  )  resulting  in  toxici- 
ty to  plants;  and  acid  production  causing  direct 
damage  to  plant  tissues  Three  main  factors  affect- 
ing the  oxidation  of  fugitive  (wind  blown)  sulfur 
include  the  sulfur  itself,  the  sulfur  oxidizing  micro- 
organisms, and  the  soil  environment.  With  regard 
to  the  sulfur  itself,  its  microcrystalline  structure 
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and  particle  size  affect  the  biological  oxidation 
rate.  Different  sulfur  microorganisms  can  oxidize 
sulfur  at  different  rates.  The  microbial  oxidation  of 
sulfur  in  the  soil  is  markedly  affected  by  tempera- 
ture, moisture  and  nutrients,  and  soil  type.  Fugitive 
sulfur  from  existing  stock  piles  or  drilling  oper- 
ations create  an  ideal  soil  environment  for  the 
sulfur  oxidizing  thiobacilli,  possibly  resulting  in  the 
acidification  of  the  soil.  Long  term  studies  of  S02 
contamination  of  soils  from  a  nearby  gas  plant  did 
not  show  acidification  trends,  suggesting  that  acidi- 
fication of  soils  from  S02  deposition  is  not  as 
severe  as  wind  blown  sulfur  dust  contamination. 
Liming  an  acid  soil  polluted  with  sulfur  only  masks 
an  existing  problem  and  really  provides  a  more 
favorable  environment  for  continued  microbial 
sulfur  oxidation  and  acidification.  (See  W89-08487 
thru  W89-08488  and  W89-08490  thru  W89-08492) 
(Lantz-PTT) 
W89-08489 


COMPOSITE,  MESO-GAMMA  SCALE  DIAG- 
NOSTIC MODELING, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  C.  Easter,  and  C.  G.  Lindsey. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-008189, 
price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA-15692,  February  1988.  8p,  3 
fig,  1  tab,  2  ref.  DOE  Contract  DE-AC06-76RLO 
1830. 

Descriptors:  *Acid  rain,  *Model  studies,  'Path  of 
pollutants,  *Clouds,  'Precipitation,  Meteorology, 
Fate  of  pollutants,  Chemistry  of  precipitation, 
Chemical  reactions. 

Diagnostic  modeling  using  data  from  analyses  of 
Processing  of  Emissions  by  Clouds  and  Precipita- 
tion (PRECP)  field  experiments  and  from  more 
extensive  theoretical  studies  provides  an  under- 
standing of  pollutant  processing  resulting  from  the 
combined  effects  of  vertical  transport,  physical 
transport,  and  cloud  chemistry  processes.  The 
tasks  of  generalizing  the  results  of  a  necessarily 
limited  number  of  case  studies  and  then  incorporat- 
ing these  results  into  simpler  wet-removal  modules 
will  require  much  cooperation  between  diagnostic 
and  regional  modelers.  (Lantz-PTT) 
W89-08499 


WESTERN  LAKE  SURVEY,  PHASE  I.  CHAR- 
ACTERISTICS OF  LAKES  IN  THE  WESTERN 
UNITED  STATES:  VOLUME  II.  DATA  COM- 
PENDIUM FOR  SELECTED  PHYSICAL  AND 
CHEMICAL  VARIABLES, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Acid  Deposition,  Environmental 
Monitoring,  and  Quality  Assurance. 
J.  M.  Eilers,  P.  Kanciruk,  R.  A.  McCord,  W.  S. 
Overton,  and  L.  Hook. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 146832. 
Price  codes:  A22  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/3-88/054b,  January  1987. 
493p,  173  fig,  10  tab.  EPA  Contracts  68-03-3249, 
68-01-7288,  68-02-3994,  68-03-3246,  and  40-1441-84. 

Descriptors:  'Acidification,  'Acid  rain  effects, 
•Lakes,  'Surveys,  *Data  collections,  Chemical 
analysis,  Physical  properties,  Hydrogen  ion  con- 
centration, Sulfates,  Calcium,  Aluminum,  Organic 
carbon,  Maps,  Lake  morphology. 

The  Western  Lake  Survey-Phase  I  (WLS-I)  was 
designed  to  provide  the  information  needed  to 
assess  the  chemical  status  of  lakes  in  areas  of  the 
western  U.S.  containing  the  majority  of  low  alka- 
linity systems.  Lakes  were  selected  statistically 
from  the  population  of  lakes  within  five  western 
mountainous  regions:  California,  the  Pacific  North- 
west, the  Northern  Rockies,  the  Central  Rockies, 
and  the  Southern  Rockies.  Variables  thought  to 
influence  or  be  influenced  by  surface  water  acidifi- 
cation were  measured  using  standardized  methods. 
The  primary  objectives  of  the  WLS-I  were  to:  (1) 
determine  the  percentage  (by  number  and  area) 
and  location  of  lakes  that  are  acidic  in  potentially 
sensitive  areas  of  the  western  United  States;  (2) 
determine  the  percentage  (by  number  and  area) 
and  location  of  lakes  that  have  low  acid  neutraliz- 


ing capacity  in  potentially  sensitive  areas  of  the 
western  U.S.;  and  (3)  determine  the  chemical  char- 
acteristics of  lake  populations  in  potentially  sensi- 
tive areas  of  the  western  U.S.  and  provide  a  data 
base  for  selecting  lakes  for  future  studies.  This 
volume  of  the  report  is  presented  as  five  sections: 
(1)  an  introduction;  (2)  population  estimates  for 
selected  physical  and  chemical  variables.  The  ref- 
erence values  and  population  estimates  pertaining 
to  these  values  are  provided  for  the  six  primary 
variables:  acid  neutralizing  capacity,  pH,  sulfate, 
calcium,  extractable  aluminum,  and  dissolved  or- 
ganic carbon.  No  reference  values  for  the  physical 
variables  or  the  secondary  variables  are  given;  (3) 
list  the  U.S.  Geological  Survey  maps  used  to  de- 
fined the  map  population  and  identify  non-target 
lakes;  (4)  maps  showing  the  locations  of  sampled 
lakes  within  each  of  the  ten  states  sampled;  and  (5) 
data  for  individual  sample  lakes  and  special  interest 
lakes.  Lists  of  lakes  sorted  by  state  and  lake  name 
and  by  lake  ID  are  provided.  (Lantz-PTT) 
W89-08500 


ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  1:  SURFACE  WATER  ACIDIFICA- 
TION LITERATURE  REVIEW, 

Acid  Deposition  Research  Program,  Calgary  (Al- 
berta). 

S.  A.  Telang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-143433, 
price  codes:  E06  in  paper  copy,  A01  in  microfiche. 
123p,  7  fig,  6  tab,  238  ref,  append. 

Descriptors:  *Acid  rain  effects,  'Surface  water, 
♦Literature  review,  'Water  pollution  sources,  'Al- 
berta, 'Acidification,  Chemistry  of  precipitation. 
Acidic  water,  Water  pollution  effects,  Model  stud- 


The  objective  was  to  analyze  the  present  state  of 
knowledge  on  relationships  between  acid  deposi- 
tion and  surface  water  acidification,  with  reference 
to  chemical  criteria  that  have  been  used  to  evaluate 
surface  water  acidification.  To  achieve  this  objec- 
tive, the  report  provides  brief  background  informa- 
tion on  precipitation  chemistry  and  the  manner  by 
which  acidity  of  precipitation  and  surface  waters  is 
measured.  It  also  provides  information  on  why 
some  waters  are  sensitive  to  acidification  and 
others  are  not.  After  briefly  describing  reactions  of 
hydrogen  ions  in  aquatic  and  terrestrial  systems, 
the  author  addresses  whether:  (1)  factors  of  quanti- 
ty and  quality  of  precipitation  and  episodic  events 
affect  the  process  of  acidification  of  surface  waters; 
(2)  surface  water  acidification  occurs  by  anthropo- 
genic or  natural  input  of  hydrogen  ions;  and  (3) 
watershed  characteristics  influence  surface  water 
susceptibility  to  acidification.  The  report  also  in- 
cludes a  section  describing  acidification  studies  in 
North  America  with  particular  reference  to  Alber- 
ta, a  section  discussing  acidification  effects  on 
aquatic  biota,  a  summary  of  models  that  have  been 
used  in  surface  water  acidification  studies,  and  a 
list  of  recommendations  for  studies  in  Alberta. 
(Lantz-PTT) 
W89-08504 


INITIAL  EVALUATION  OF  PHOTOGRAPHIC 
DATA  OF  F-  AND  H-AREA  SEEPAGE  BASIN 
OUTCROPS, 

Savannah  River  Lab.,  Aiken,  SC.  Environmental 
Sciences  Div. 
H.  E.  Mackey. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-007608, 
price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  DPST-88-314,  February  8,  1988.  7p,  3 
tab,  append.  DOE  Contract  DE-AC09-76SR00001. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
effects,  'Radioactive  waste  disposal,  'Seepage, 
•Outcrops,  'Ecological  effects,  Surface  waters, 
Aerial  photography,  Data  interpretation,  Photog- 
raphy, Vegetation,  Trees,  Water  resources  devel- 
opment. 

Photographic  data  for  the  Savannah  River  Plant 
(SRP)  were  reviewed  from  1961  through  1987  to 
determine  the  value  of  this  photography  in  estimat- 
ing the  timing  and  extent  of  the  F-  and  H-Area 


seepage  basin  outcrops  along  the  upper  Four  Mile 
Creek  floodplain.  In  excess  of  15,000  frames  of 
photography  of  the  SRP  were  reviewed  The  qual- 
ity of  the  photography  varied  widely  and  included 
panchromatic  (black  and  white),  natural  color,  and 
false  color  infrared.  Altitudes  of  the  photography 
ranged  from  2,000  ft  above  ground  level  (AGL)  to 
40,000  ft  AGL.  For  each  year  the  best  photogra- 
phy at  the  lowest  altitude  was  evaluated  to  deter- 
mine the  presence  of  vegetation  damage  downs- 
lope  of  the  F-  and  H-Area  seepage  basins.  A 
stereoscope  was  used  to  view  overlapping  stereo- 
pairs  of  photographs  where  these  were  available. 
Criteria  of:  (1)  no  visible  evidence  of  vegetation 
(forest  canopy)  damage,  (2)  initial  evidence  of 
vegetation  or  canopy  damage,  (3)  canopy  thinning, 
(4)  tree  mortality,  and  (5)  expansion  of  vegetation 
damage  and/or  tree  mortality  zones  were  applied 
to  each  of  the  photographs.  For  both  the  F-  and  H- 
Area  seepage  basin  outcrops,  visible  effects  (initial, 
canopy  thinning,  and  tree  mortality)  were  ob- 
served in  the  September  1980,  natural  color  pho- 
tography of  the  Four  Mile  Creek  area.  No  evi- 
dence was  observed  in  the  March  1979  Forest 
Service  photography  indicating  that  the  vegetation 
changes  occurred  in  1979  or  1980.  Expansion  of 
both  areas  (especially  the  H-Area  outcrop)  has 
been  observed  in  photography  from  1980  through 
1987.  These  outcrops  have  also  been  confirmed  in 
the  airborne  multispectral  scanner  (MSS)  data  for 
the  spring  of  1982,  1985,  1986,  and  1987,  and  in 
SPOT  satellite  MSS  data  for  April  and  October 
1987.  (Lantz-PTT) 
W89-08506 


ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  1.  OVERVIEW  OF  THE  EMISSION 
DATA:  EMISSION  INVENTORY  OF  SULPHUR 
OXIDES  AND  NITROGEN  OXIDES  E^  ALBER- 
TA, 

Acid  Deposition  Research  Program,  Calgary  (Al- 
berta). 

D.  J.  Picard,  D.  G.  Colley,  and  D.  H.  Boyd. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-143391 
price  codes:  E04  in  paper  copy,  A01  in  microfiche. 
November  1987.  87p,  12  fig,  58  tab,  14  ref,  4 
append. 

Descriptors:  'Alberta,  'Acid  rain,  'Sulfur  oxides, 
'Nitrogen  oxides,  'Water  pollution  sources,  Classi- 
fication, Monitoring,  Water  pollution  prevention, 
Air  pollution,  Surveys,  Computers. 

It  has  been  recognized  that  with  acid-forming 
emissions  (i.e.,  sulfur  dioxide  and  nitrogen  oxides) 
existing  inventories  for  Alberta  are  either  incom- 
plete or  do  not  provide  sufficient  detail  to  permit 
the  investigation  of  specific  regions  within  the 
province.  Therefore,  as  part  of  the  Alberta  Gov- 
ernment/Industry Acid  Deposition  Research  Pro- 
gram (ADRP),  three  comprehensive  inventories 
have  been  developed:  a  sulfur  dioxide  (S02)  emis- 
sion inventory,  a  nitrogen  oxides  (NOx)  emission 
inventory,  and  an  inventory  of  air  quality  monitor- 
ing stations.  The  basic  objectives  in  developing 
these  three  inventories  have  been:  (1)  to  identify  all 
noteworthy  anthropogenic  sources  of  S02  and 
NOx  emissions  in  Alberta;  (2)  to  characterize  each 
emission  source,  as  appropriate,  with  respect  to 
type  of  emission,  geographic  location,  environmen- 
tal setting,  physical  characteristics,  maximum  li- 
censed emission  rate,  and  emission  characteristics; 
(3)  to  conduct  a  limited  NOx  source  sampling 
program  in  order  to  develop  Alberta-specific  NOx 
emission  factors  for  natural  gas  fueled  reciprocat- 
ing and  turbine  engines,  and  to  assess  the  impor- 
tance of  waste  gas  incinerator  units  as  NOx  emis- 
sion sources;  (4)  to  identify  all  air  quality  monitor- 
ing stations  at  which  ambient  levels  of  NOx  and/or 
S02  are  measured;  and  (5)  to  computerize  the 
inventories  so  that  information  may  be  easily  re- 
trieved and  the  inventories  easily  updated.  This 
report  consists  of  a  brief  summary  describing  de- 
velopment of  the  inventory,  a  summary  of  emis- 
sions data  by  emission  type,  geographic  region, 
and  a  summary  of  the  air  quality  monitoring  sta- 
tion inventory.  Conclusions  and  recommendations 
are  also  presented  in  this  volume.  Detailed  summa- 
ry tables  describing  emissions  by  major  source 
category,    petroleum    industry    facility   type,   and 
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source  type  for  each  geographic  emission  region 
are  appended  to  the  volume.  (See  W89-08508  thru 
W89-08510)  (Lantz-PTT) 
W89-08507 


ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  2.  DESIGN  OF  THE  EMISSION  IN- 
VENTORY: EMISSION  INVENTORY  OF  SUL- 
PHUR OXIDES  AND  NITROGEN  OXIDES  IN 
ALBERTA, 

Acid  Deposition  Research  Program,  Calgary  (Al- 
berta). 

D.  J.  Picard,  D.  G.  Colley,  and  D.  H.  Boyd. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-1443409 
price  codes:  E04  in  paper  copy,  A01  in  microfiche. 
November  1987.  86p,  8  fig,  19  tab,  25  ref. 

Descriptors:  "Data  collections,  *Alberta,  *Acid 
rain,  "Sulfur  oxides,  'Nitrogen  oxides,  *Water  pol- 
lution sources,  'Monitoring,  Classification,  Water 
pollution  prevention,  Air  pollution,  Surveys,  Com- 
puters. 

It  has  been  recognized  that  with  acid-forming 
emissions  (i.e.,  sulfur  dioxide  and  nitrogen  oxides) 
existing  inventories  for  Alberta  are  either  incom- 
plete or  do  not  provide  sufficient  detail  to  permit 
the  investigation  of  specific  regions  within  the 
province.  Therefore,  as  part  of  the  Alberta  Gov- 
ernment/Industry Acid  Deposition  Research  Pro- 
gram (ADRP),  three  comprehensive  inventories 
have  been  developed:  a  sulfur  dioxide  (S02)  emis- 
sion inventory,  a  nitrogen  oxides  (NOx)  emission 
inventory,  and  an  inventory  of  air  quality  monitor- 
ing stations.  The  basic  objectives  in  developing 
these  three  inventories  have  been:  (1)  to  identify  all 
noteworthy  anthropogenic  sources  of  S02  and 
NOx  emissions  in  Alberta;  (2)  to  characterize  each 
emission  source,  as  appropriate,  with  respect  to 
type  of  emission,  geographic  location,  environmen- 
tal setting,  physical  characteristics,  maximum  li- 
censed emission  rate,  and  emission  characteristics; 
(3)  to  conduct  a  limited  NOx  source  sampling 
program  in  order  to  develop  Alberta-specific  NOx 
emission  factors  for  natural  gas  fueled  reciprocat- 
ing and  turbine  engines,  and  to  assess  the  impor- 
tance of  waste  gas  incinerator  units  as  NOx  emis- 
sion sources;  (4)  to  identify  all  air  quality  monitor- 
ing stations  at  which  ambient  levels  of  NOx  and/or 
S02  are  measured;  and  (5)  to  computerize  the 
inventories  so  that  information  may  be  easily  re- 
trieved and  the  inventories  easily  updated.  This 
report  presents  information  on  the  classification 
systems,  source  characterization,  emission  calcula- 
tions, and  data  fields  employed  for  each  emission 
type.  Details  describing  the  source  sampling  pro- 
gram conducted  as  part  of  the  NOx  inventory  and 
the  computerization  of  the  inventories  are  also 
presented  in  this  volume.  A  detailed  discussion  of 
some  of  the  major  air  quality  monitoring  networks 
in  Alberta  is  included.  (See  W89-08507  and  W89- 
08509  thru  W89-08510)  (Lantz-PTT) 
W89-08508 
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Acid  Deposition  Research  Program,  Calgary  (Al- 
berta). 
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Available  from  the  National  Technical  Information 
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price  codes:  E14  in  paper  copy,  A01  in  microfiche. 
November  1987.  335p,  6  fig,  7  tab,  6  ref. 

Descriptors:  "Data  collections,  *Alberta,  *Acid 
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As  part  of  the  Alberta  Government/Industry, 
Acid  Deposition  Research  Program  (ADRP), 
three  comprehensive  inventories  have  been  devel- 
oped, namely:  sulfur  dioxide  (S02)  emission  inven- 
tory (industrial  sources),  a  nitrogen  oxides  (NOx) 
emission  inventory  (industrial,  urban  and  highway 
sources),  and  an  inventory  of  air  quality  monitor- 
ing stations  (both  industry  and  government  operat- 


ed stations).  The  three  inventories  are  intended  to 
serve  as  a  source  of  information  that  will  assist 
investigators  in  estimating  the  average  rates  of 
NOx  and  S02  emission  in  Alberta,  and  the  geo- 
graphic distribution  of  these  emissions.  In  Volume 
3  a  complete  listing  of  each  of  the  inventories  is 
presented.  (See  W89-08507  thru  W89-08508  and 
W89-08510)  (Author's  abstract) 
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To  predict  air  quality  properly  at  a  given  location 
at  a  given  location,  it  is  necessary  to  identify  all 
emission  sources  that  will  have  significant  impact 
at  that  location.  Furthermore,  the  atmospheric  pol- 
lutants that  are  emitted  by  these  sources  must  be 
identified  and  qualitatively  characterized.  Once  the 
air  quality  predictions  have  been  made,  it  is  desira- 
ble to  have  some  historical  air  quality  data  for 
comparison.  An  efficient  means  of  obtaining  the 
information  is  through  the  use  of  detailed  emission 
inventories  and  an  inventory  of  air  quality  moni- 
toring stations.  Therefore,  as  part  of  the  Alberta 
Government/Industry  Acid  Deposition  Research 
Program  (ADRP),  three  comprehensive  invento- 
ries have  been  developed,  namely:  a  sulfur  dioxide 
(S02)  emission  inventory,  a  nitrogen  oxides  (NOx) 
emission  inventory,  and  an  inventory  of  air  quality 
monitoring  stations.  This,  volume  4,  presents  de- 
tailed results  of  the  surveys  conducted  as  part  of 
the  emissions  inventory.  (See  W89-08507  thru 
W89-08509)  (Author's  abstract) 
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When  coal  or  oil  is  burned  efficiently,  the  main 
gaseous  effluents  from  chimney  stacks  are  N2, 
C02,  and  H20.  About  1%  of  the  flue  gas  consists 
of  NOx  and  S02.  Within  hours  these  gases  are 
usually  rather  well  mixed  into  the  convecting  layer 
of  the  atmosphere,  a  'mixing  layer'  on  the  order  of 
a  kilometer  thick,  which  covers  most  of  the  earth's 
land  surface.  The  emitted  NOx  and  S02  have 
several  important  sinks:  (1)  Flow  out  over  the 
oceans,  with  ultimate  absorption  by  the  sea;  (2) 
Absorption  by  near  or  distant  ground  cover;  (3) 
Oxidation  to  nitrate  (N03(-))  and  sulfate  (S04(2-)) 
compounds    which,    in    an    atmosphere    without 


water  droplets,  will  coalesce  to  form  essentially 
dry  aerosol  particles;  (4)  Absorption  by  cloud 
droplets  before  or  after  oxidation  to  sulfuric  acid 
(H2S04)  and  nitric  acid  (HN03)  to  produce  subse- 
quent acid  precipitation.  (Gaseous  S02  is  not  effi- 
ciently scavenged  by  falling  rain.)  About  1/5  of  the 
S02  emitted  in  the  Eastern  U.S.  (EUS)  leaves  the 
atmosphere  as  sulfate  (mainly  sulfuric  acid)  in  acid 
precipitation  falling  upon  the  U.S.  and  Canada. 
Surface  absorption  of  S02  is  probably  comparable, 
but  there  are  no  adequate  data  on  this  important 
sink.  Nitric  acid  is,  a  considerably  smaller  contrib- 
utor to  the  acid  content  of  rain  than  is  sulfuric  acid 
in  the  EUS,  but  in  large  part  only  because  each 
S04(2-)  in  aqueous  H2S04  supports  two  H(  +  ), 
while  aqueous  HN03  contributes  only  one  for 
singly  ionized  N03(-).  Damage  to  many  ecological 
systems  and  man-made  structures  may  not  depend 
sensitively  upon  whether  sulfuric  (and  nitric)  acid 
may  be  formed  before  removal  from  the  atmos- 
phere or  from  S02  after  absorption  onto  a  surface 
layer.  Therefore  the  known  and  potential  risks 
from  airborne  S02  might  remain  even  if  there 
were  an  'acid  rain'  sink  for  it.  (Lantz-PTT) 
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South  Africa,  as  a  water-limited  country  with  a 
rapidly  growing  population,  faces  complex  water 
resources  management  problems,  including  those 
of  water  quality  management.  Water  quality  is 
influenced  by  factors  such  as  water  availability, 
point  and  non-point  (diffuse)  sources  of  pollutants 
and  in-stream  or  in-lake  chemical/physical/biolog- 
ical processes.  Water  quality  problems  include 
mineralization,  eutrophication,  organic  pollution, 
pathogens  and  parasites,  hazardous  chemical  com- 
pounds, sediments  (silt)  and  to  a  much  lesser 
degree  thermal  pollution.  (Author's  abstract) 
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An  observational  study  was  performed  on  a  set  of 
water  quality  data  obtained  from  Biscayne  Bay, 
Florida.  In  all,  131  sampling  episodes  were  carried 
out  over  a  period  of  about  12  years.  Data  summa- 
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ries  of  1 1  variables  were  calculated  for  all  of  the 
sampling  stations  and  the  categories  of  sampled 
depths.  Based  on  a  multivariate  analysis  of  the 
variances  it  was  concluded  that  there  is  no  signifi- 
cant variation  in  the  sampled  variables  with  depth. 
On  the  average,  ammonium,  turbidity,  and  dis- 
solved oxygen  were  the  most  variable;  pH  and  the 
nitrate  ion  were  the  next  most  variable  while  salini- 
ty and  the  conductivity  were  the  least  variable. 
Cluster  analysis  of  the  samples  collected  from  1979 
to  1984  showed  that  there  were  basically  two 
clusters  of  stations:  those  at  the  mouth  of  the 
canals  and  nearshore  and  those  that  were  offshore. 
Further  analysis  of  the  offshore  stations  provided  a 
basis  for  deleting  some  of  those  stations  without 
losing  valuable  information  on  the  microecosystem 
around  the  deleted  station.  The  records  of  the 
Moody  and  Mowry  canal  discharges  into  the  Bay 
were  combined  with  the  sampled  bay  water  quality 
data  in  order  to  investigate  the  impacts  of  such 
discharges.  Thresholds  were  assumed  for  the  dis- 
charge and  water  quality  variables.  Because  of  the 
arbitrary  choice  of  the  thresholds,  only  relative 
inferences  were  made  concerning  the  distribution 
of  ion  concentration  along  the  axis  of  canal  dis- 
charges. The  Kendall  rank  correlation  method  was 
used  to  investigate  possible  trend  in  the  data  sets 
and  to  determine  an  optimal  sampling  frequency. 
Independence  between  successive  observations 
was  assumed  to  be  established  if  the  calculated 
rank  score  exceedance  probability  was  >  0.05. 
Based  on  this  criterion,  the  monthly  observations 
were  found  to  be  independent.  The  calculated  ex- 
ceedance probability  did  not  change  significantly 
with  increasing  sampling  frequency.  Thus,  the 
analyses  did  not  indicate  any  trend  or  seasonality. 
This,  however,  may  be  because  measurements 
were  made  just  once,  and  in  a  few  cases  only 
several  times  in  any  one  month.  (Author's  abstract) 
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In  June  1980  the  boundaries  of  Biscayne  National 
Park  were  extended  to  include  Black  Creek,  an 
area  that  had  been  of  ecological  concern  for  sever- 
al years.  Prior  to  acquisition,  local  commercial 
fishermen  had  complained  of  fish  kills  and  reduced 
catches  and  elevated  water-column  turbidity,  am- 
monia and  phosphate  concentrations,  and  lower 
salinities  as  compared  to  other  canals  in  lower 
Biscayne  Bay  and  Card  Sound  were  reported.  As  a 
result  of  these  concerns,  the  National  Park  Service 
funded  a  study  to  investigate  the  possible  causes  of 
several  of  the  changes  that  were  taking  place  in  the 
Black  Creek  area.  The  objectives  were  to  docu- 
ment benthic  community  structure  and  to  deter- 
mine if  groundwater  upwelling  might  be  a  source 
of  nutrients  and  chlorinated  pesticides.  The  detec- 
tion of  insecticides  and  phthalic  acid  esters  (PAEs) 
in  the  Black  Creek  area  was  not  surprising  since 
previous  studies  have  confirmed  their  presence  in 
the  sediments.  In  addition,  the  extensive  use  of  the 
drainage  area  of  the  creek  for  agricultural  purposes 
would  certainly  provide  a  source.  What  is  impor- 
tant to  note  is  that  these  compounds  were  detected 
in  the  pore  water  indicating  that  they  can  become 
mobile  and  be  introduced  into  the  water  column. 
The  groundwater  could  transport  contaminants 
from  inland  agricultural  areas  or  landfill  disposal 
sites.  Although  the  results  from  this  study,  regard- 
ing the  occurrence  and  magnitude  of  groundwater 
upwelling  we  inconclusive,  the  sediment  pore 
waters  did  indicate  contamination  by  insecticides 


and  PAEs.  Analysis  of  pore  water  for  chlorinated 
pesticides,  PCBs,  and  PAEs  in  the  area  north  of 
Black  Creek  indicated  that  this  area  was  degraded 
more  than  the  impacted  or  southern  comparison 
site.  Mean  sample  concentrations  in  the  northern 
comparison  site  were  three  times  that  at  the  im- 
pacted site  and  there  were  0.6  more  compounds/ 
sample.  This  area  had  particularly  high  concentra- 
tions of  DDD,  DDT,  dieldrin,  endosulfan,  and 
heptachlor  epoxide.  These  compounds,  although 
presently  banned  or  use  restricted  in  the  U.S.,  are 
all  very  effective,  commonly  used  agriculture 
foliar  or  soil  insecticides.  (Lantz-PTT) 
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Methods  for  estimating  the  dry  deposition  veloci- 
ties of  atmospheric  gases  in  the  United  States  and 
surrounding  areas  have  been  improved.  The  im- 
provements have  been  incorporated  into  a  revised 
module  of  computer  coding  for  use  in  numerical 
models  of  atmospheric  transport  and  deposition  of 
pollutants  over  regional  scales.  The  dry  deposition 
module  computes  deposition  velocities  for  five  sea- 
sonal categories  and  1 1  land  use  types  specified  in  a 
land  use  map.  The  key  improvement  is  the  compu- 
tation of  bulk  surface  resistances  according  to  thee 
distinct  pathways  of  mass  transfers  to  the  upper 
portions  of  vegetative  canopies;  to  the  lower  por- 
tions of  canopies  or  structures;  and  to  the  ground 
(or  water  surface).  With  the  surface  resistances 
divided  explicitly  into  several  pathways,  the  bulk 
surface  resistances  for  a  large  number  of  gases  can 
be  computed,  if  estimates  of  the  effective  Henry's 
Law  constants  and  appropriate  measures  of  the 
chemical  reactivity  of  the  various  substances  are 
known.  This  has  been  accomplished  successfully 
for  H202,  HCHO,  acetaldehyde,  methyl  hydrogen 
peroxide,  peroxyacetic  acid,  HCOOH,  NH3,  PAN, 
and  HN02,  in  addition  to  the  original  species 
(S02,  03,  NOx,  and  HN03).  Other  factors  consid- 
ered include  surface  temperature,  stomatal  re- 
sponse to  environmental  parameters,  the  wetting  of 
the  surface  by  dew  or  rain,  and  the  covering  of 
surfaces  by  snow.  Surface  emission  of  gases  and 
variations  of  the  uptake  characteristics  by  individ- 
ual plant  species  are  not  explicitly  considered.  (Au- 
thor's abstract) 
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The  report  documents  the  development  of  the 
Flexible  Regional  Emission  Data  System 
(FREDS)  for  the  1980  National  Acid  Precipitation 
Assessment  Program  Emissions  Inventory. 
FREDS  extracts  emissions  data,  pertinent  model- 
ing parameters  (e.g.,  stack  height,  exhaust  gas  tem- 
perature), and  source  identification  information 
and  applies  appropriate  temporal,  spatial,  and  pol- 
lutant species  allocation  factors  to  derive  a  grid- 
ded,  speciated  and  temporally  resolved  emissions 
file  suitable  as  input  to  regional  scale  atmospheric 
simulation  models  (e.g.,  Regional  Acid  Deposition 
Model,  Regional  Oxidant  Model).  FREDS  consists 
of  five  main  modules  which  are  used  to  apply 
allocation  factors  to  the  annual  emissions  data,  plus 
peripheral  software  used  to  ensure  the  quality  of 
and  maintain  the  allocation  factor  files.  Separate 
programs  are  used  to  process  point  and  area 
sources.  The  five  primary  modules  are  the  Model 
Data  Extraction  Module,  the  Temporal  Allocation 
Module,  the  Speciation  Module,  the  Spatial  Allo- 
cation Module,  and  the  Model  Input  Preprocessor. 
The  modules  can  be  implemented  in  a  logical  se- 
quence or  independently  of  the  others.  In  addition, 
FREDS  has  been  designed  in  a  modular  fashion, 
facilitating  any  future  modifications  to  the  system. 
FREDS  and  associated  peripheral  software  are 
written  in  the  language  of  the  Statistical  Analysis 
System  (SAS)  and  are  installed  on  EPA's  National 
Computer  Center's  IBM  3090.  (Author's  abstract) 
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Although  uncertainty  analysis  has  been  discussed 
in  recent  water  quality  modeling  literature  much  of 
this  work  has  assumed  that  all  input  variables  and 
parameters  are  mutually  independent.  The  objec- 
tive of  this  paper  is  to  evaluate  the  importance  of 
correlation  among  the  model  inputs  in  the  study  of 
model  output  uncertainty.  Correlation  among  the 
input  variables  is  important  in  the  study  of  output 
uncertainty  from  Streeter-Phelps  type  models  The 
standard  deviation  of  the  predicted  dissolved 
oxygen  deficit  with  correlated  input  parameters 
and  variables  can  be  from  20%  to  40%  larger  than 
that  with  independent  inputs.  The  largest  effect 
occurs  in  the  vicinity  of  the  sag  point.  The  major 
sinks  and  sources  of  dissolved  oxygen  (reaeration 
and  bioxidation  coefficients  under  moderate  and 
high  velocity,  and  oxygen  production  and  respira- 
tion from  algae  and  benthal  oxygen  demand  under 
low  velocity)  are  the  dominant  contributors  to  the 
uncertainties  in  the  predicted  dissolved  oxygen 
deficit.  The  standard  deviation  of  the  Monte  Carlo 
output  was  larger  than  that  of  the  first  order 
analysis  for  all  simulated  stream  conditions  regard- 
less of  whether  independent  or  correlated  inputs 
were  used.  The  differences  are  attributed  to  model 
nonlinearity  and  are  <  10%  near  the  sag  point,  but 
may  grow  to  20-25%  at  long  travel  times.  (Lantz- 
PTT) 
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W89-08549 


INTERIM  PROTOCOL  FOR  MEASURING  HY- 
DROLYSIS RATE  CONSTANTS  IN  AQUEOUS 
SOLUTIONS, 

Environmental  Research  Lab.,  Athens,  GA. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-08550 


SUPERFUND  RECORD  OF  DECISION:  SAN 
GABRIEL,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-08552 


REMOTE  SENSING  ASSESSMENT  OF  ENVI- 
RONMENTAL IMPACTS  CAUSED  BY  PHOS- 
PHAT  INDUSTRY  DESTRUCTIVE  INFLU- 
ENCE, 

Academy    of   Mining    and    Metallurgy,    Krakow 

(Poland). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-08582 


MARINE  DINOFLAGELLATE  BLOOMS:  DY- 
NAMICS AND  IMPACTS, 

Florida  Dept.   of  Natural  Resources,  St.   Peters- 
burg, FL.  Bureau  of  Marine  Research. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-08615 


GROUND-WATER     FLOW     AND     QUALITY 
NEAR  CANON  CITY,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08618 


TRAVELTIME  AND  DISPERSION  IN  THE 
NEW  RIVER,  HINTON  TO  GAULEY  BRIDGE, 
WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

D.  H.  Appel,  and  S.  B.  Moles. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources    Investigation    Report    87-4012, 
1987.  21p,  10  fig,  2  tab,  3  ref. 

Descriptors:  *Traveltime,  *Dye  dispersion,  *Path 
of  pollutants,  *Stream  discharge,  *West  Virginia, 
New  River,  Flow  profiles,  Fate  of  pollutants, 
River  flow,  Solute  transport. 

Traveltime  and  dispersion  studies  were  conducted 
on  a  65-mile-long  reach  of  the  New  River  between 
Hinton  and  Gauley  Bridge,  West  Virginia.  Four 
sets  of  measurements  were  made  from  August  1985 
to  May  1986  at  river  discharges  of  about  2,220, 
3,200,  9,200,  and  18,000  cu  ft/sec,  which  corre- 
spond to  flow  durations  of  85,  70,  26,  and  9%, 
respectively.  The  four  sets  of  data  were  used  to 
develop  generalized  procedures  for  estimating 
traveltime  and  peak  concentrations  that  result  from 
spillage  of  water-soluble  substances  at  any  point 
within  the  study  reach.  The  procedure  will  pro- 
vide the  approximate  traveltimes  and  concentra- 
tions of  soluble  substances  during  periods  of  rela- 
tively steady  flow  from  1,500  to  30,000  cu  ft/sec. 
A  sample  problem  and  solution  are  presented  for 
hypothetical  situation  in  which  500  lbs  of  soluble 
contaminant  are  spilled  at  a  highway  bridge  near 
Sandstone.  The  river  flow  was  3,000  cu  ft/sec  for 
this  example.  The  estimated  times  required  for  the 
leading  edge  and  peak  concentration  of  the  solute 
cloud  to  reach  Stone  Cliff  (25.9  river  mi)  were 
determined  to  be  23  and  28.5  hours.  The  cloud 
would  take  about  17  hours  to  pass  Stone  Cliff  and 
the  peak  concentration  would  be  100  micrograms/ 
L.  (Author's  abstract) 
W89-08628 


POTENTIAL  FOR  POLLUTION  OF  THE 
UPPER  FLORIDAN  AQUIFER  FROM  FIVE 
SINKHOLES        AND        AN        INTERNALLY 


DRAINED  BASIN  IN  WEST-CENTRAL  FLORI- 
DA, 

Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 
J.  T.  Trommer. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigation  Report  87-4013, 
1987.  103p,  45  fig,  10  tab,  39  ref. 

Descriptors:  *Geohydrology,  *Sinks,  'Ground- 
water  pollution,  *Water  pollution  sources,  'Flori- 
da,  Karst  hydrology,  Upper  Floridan  aquifer, 
Aquifers,  Groundwater  recharge,  Groundwater 
quality. 

Sinkholes  are  natural  and  common  geologic  fea- 
tures in  west-central  Florida,  which  is  underlain  by 
water  soluble  limestone  deposits.  Dissolution  of 
these  deposits  is  the  fundamental  cause  of  sinkhole 
development.  Sinkholes  and  other  karst  features 
are  more  pronounced  in  the  northern  part  of  the 
study  area,  but  sinkhole  activity  has  occurred 
throughout  the  area.  Fifty-eight  sinkholes  with 
known  or  suspected  connection  to  the  Upper  Flor- 
idan aquifer  are  located  in  the  study  area.  An 
internally  drained  basin  near  the  city  of  Brandon 
and  five  sinkholes  in  Hillsborough,  Pasco,  and 
Hernando  Counties  were  selected  for  detailed  in- 
vestigation. At  all  sites,  chemical  or  biological 
constituents  were  detected  that  indicate  pollutants 
had  entered  the  aquifer.  A  generalized  classifica- 
tion, based  on  the  potential  to  pollute,  was  applied 
to  the  selected  sites.  Four  of  the  sites  have  high 
potential  and  two  have  moderate  potential  to  pol- 
lute the  Upper  Floridan  aquifer.  All  of  the  sites 
investigated  are  capable  of  recharging  large  vol- 
umes of  water  to  the  Upper  Floridan  aquifer  in 
short  periods  of  time.  Continued  monitoring  of  the 
quality  of  water  entering  the  sinkholes  and  of  wells 
downgradient  to  the  sinks  is  needed  to  assess  the 
future  impacts  on  the  aquifer.  (Author's  abstract) 
W89-08629 


RECONNAISSANCE  OF  WATER  QUALITY  IN 
THE  HIGH  PLAINS  AQUIFER  BENEATH  AG- 
RICULTURAL     LANDS,      SOUTH-CENTRAL 

KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08631 


PRELIMINARY  APPRAISAL  OF  THE  EF- 
FECTS OF  LAND  USE  ON  WATER  QUALITY 
IN  STRATIFIED-DRIFT  AQUIFERS  IN  CON- 
NECTICUT, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-08633 


WATER  QUALITY  OF  CALERO  RESERVOIR, 
SANTA  CLARA  COUNTY,  CALIFORNIA,  1981- 
83, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-08648 


EFFECTS  ON  GROUND-WATER  QUALITY  OF 
SEEPAGE  FROM  A  PHOSPHATIC  CLAYEY 
WASTE  SETTLING  POND,  NORTH-CENTRAL 
FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

J.  D.  Hunn,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations  Report   86-4107, 
1986.  51p,  16  fig,  15  tab,  9  ref. 

Descriptors:  *Groundwater  pollution,  *Path  of 
pollutants,  'Phosphates,  'Waste  disposal,  Settling 
basins,  Aquifers,  Geohydrology,  Fate  of  pollutants, 
Phosphorus,  Iron,  Aluminum,  Barium,  Zinc,  Chro- 
mium, Sulfates,  Dissolved  oxygen,  Groundwater 
movement. 


Water  samples  were  taken  from  test  wells  drilled 
near  an  inactive  phosphatic  clayey  waste  storage 
settling  pond,  from  the  settling  pond  and  its  perim- 
eter ditch,  and  from  an  active  settling  pond  near 
White  Springs,  Hamilton  County,  in  north-central 
Florida.  The  purpose  was  to  document  the  seepage 
of  chemical  constituents  from  the  inactive  settling 
pond  and  ditch  into  the  adjacent  surficial  ground- 
water system,  and  to  assess  the  potential  for  move- 
ment of  these  constituents  into  the  deeper  Floridan 
aquifer  system  which  is  the  major  source  of  public 
supply  in  the  area.  The  study  area  is  underlain  by  a 
2,500-ft-thick  sequence  of  Coastal  Plain  sediments 
of  Early  Cretaceous  to  Holocene  age.  The  rocks  of 
Tertiary  and  Quaternary  age  that  underlie  the  test 
site  area  can  be  grouped  into  three  major  geohy- 
drologic  units.  In  descending  order,  these  units  are: 
surficial  aquifer,  Hawthorn  confining  unit,  and 
Floridan  aquifer  system.  Phosphate  deposits  occur 
in  the  upper  part  of  the  surficial  aquifer.  Water  in 
the  active  settling  pond  is  a  calcium  magnesium 
sulfate  type  with  a  dissolved  solids  concentration 
of  250  mg/L,  containing  greater  amounts  of  phos- 
phorus, iron,  aluminum,  barium,  zinc,  and  chromi- 
um than  the  other  surface  waters.  Water  in  the 
perimeter  ditch  is  a  calcium  sulfate  type  with  a 
dissolved  solids  concentration  of  360  to  390  mg/L, 
containing  greater  amounts  of  calcium,  sulfate,  ni- 
trogen, and  fluoride  than  other  surface  waters. 
Water  from  the  inactive  settling  pond  is  a  calcium 
magnesium  bicarbonate  type  with  a  dissolved 
solids  concentration  of  140  mg/L,  containing  more 
bicarbonate  than  the  other  surface  waters.  Large 
amounts  of  chemical  constituents  in  the  phosphate 
waste  disposal  slurry  are  apparently  trapped  in  the 
sediments  of  the  settling  ponds.  The  quality  of 
water  in  the  upper  part  of  the  surficial  aquifer  from 
wells  within  200  to  400  ft  of  the  inactive  settling 
pond  shows  no  signs  of  chemical  contamination 
from  phosphate  industry  operations.  The  horizon- 
tal groundwater  velocity  calculated  for  this  aquifer 
between  the  ditch  surrounding  the  settling  pond 
and  the  test  wells  is  between  100  to  2,000  ft/year, 
which  is  enough  time  for  water  to  have  reached 
the  test  wells  in  the  6  years  the  pond  has  been 
operating.  (Author's  abstract) 
W89-08649 


CHANGES  IN  GROUND-WATER  QUALITY 
RESULTING  FROM  SURFACE  COAL  MINING 
OF  A  SMALL  WATERSHED  IN  JEFFERSON 
COUNTY,  OHIO, 

Geological    Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
J.  Hren. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4108, 
1986.  38p,  15  fig,  7  tab,  5  ref. 

Descriptors:  'Environmental  effects,  'Groundwat- 
er pollution,  *Coal  mining,  'Ohio,  'Groundwater 
quality,  Sulfates,  Manganese,  Dissolved  solids. 

Two  samples  were  collected  from  each  of  six  wells 
in  a  small  watershed  in  Jefferson  County,  Ohio,  in 
1984.  The  watershed  was  mined  and  reclamation 
begun  in  1980.  Data  collected  from  1976  through 
1982  indicate  that  groundwater  quality  was  still 
changing  at  the  time.  Four  years  after  mining,  the 
upper  saturated  zone  was  destroyed  by  mining  and 
replaced  by  spoils  material  during  reclamation.  A 
new  saturated  zone  then  formed  in  the  spoils  mate- 
rial. The  pre-mining  median  concentrations  of  sul- 
fate, manganese,  and  dissolved  solids  in  the  upper 
saturated  zone  were  84  mg/L,  30  micrograms/L, 
and  335  mg/L,  respectively.  The  post-mining 
median  concentrations  of  these  constituents  in  the 
upper  zone  wells  disturbed  by  mining  were  360 
mg/L,  595  microgram/L,  and  814  mg/L,  respec- 
tively. Concentrations  of  these  constituents  were 
still  increasing  in  1984  in  the  upper  saturated  zone. 
In  the  area  not  disturbed  by  mining,  concentrations 
have  remained  nearly  at  pre-mining  levels.  The 
pre-mining  median  concentrations  of  sulfate,  man- 
ganese, and  dissolved  solids  in  the  middle  saturated 
zone  were  47  mg/L,  10  microgram/L,  and  405 
mg/L,  respectively.  The  post-mining  median  con- 
centrations of  these  constituents  were  390  mg/L, 
490  microgram/L,  and  959  mg/L,  respectively.  In 
the  middle  saturated  zone,  concentrations  of  these 
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constituents   also   were   still    increasing    in    1984, 
probably  due  to  mixing  with  water  of  the  upper 
saturated  zone.  (Author's  abstract) 
W89-08650 


STREAMFLOW  AND  WATER-QUALITY  DATA 
FOR  LAKE  AND  WETLAND  INFLOWS  AND 
OUTFLOWS  IN  THE  TWIN  CITIES  METRO- 
POLITAN AREA,  MINNESOTA,  1981-82, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-08663 


COMPILATION  AND  PRELIMINARY  INTER- 
PRETATION OF  HYDROLOGIC  DATA  FOR 
THE  WELDON  SPRING  RADIOACTIVE 
WASTE-DISPOSAL  SITES,  ST.  CHARLES 
COUNTY,  MISSOURI-A  PROGRESS  REPORT, 
Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

M.  J.  Kleeschulte,  and  L.  F.  Emmett. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources   Investigations   Report,   85-4272,    1986. 
71p,  14  fig,  14  tab,  24ref. 

Descriptors:  'Groundwater  quality,  'Radioactive 
wastes,  'Water  pollution  sources,  Waste  disposal, 
Disposal  sites,  Missouri,  Geohydrology,  Mine 
wastes,  Sodium,  Calcium,  Sulfates,  Nitrates,  Fluo- 
ride, Uranium,  Molybdenum,  Lithium,  Radium, 
Groundwater  movement,  Monitoring,  Data  inter- 
pretation. 

The  Weldon  Spring  Chemical  Plant  is  located  just 
north  of  the  drainage  divide  separating  the  Missis- 
sippi River  and  the  Missouri  River  in  St.  Charles 
County,  Missouri.  From  1957  to  1966  the  plant 
converted  uranium-ore  concentrates  and  recycled 
scrap  to  pure  uranium  trioxide,  uranium  tetrafluo- 
ride,  and  uranium  metal.  Residues  from  these  oper- 
ations were  pumped  to  four  large  pits  that  had 
been  excavated  near  the  plant.  Small  springs  and 
losing  streams  are  present  in  the  area.  Water  over- 
lying the  residue  in  the  pits  has  a  large  concentra- 
tion of  dissolved  solids  and  a  different  chemical 
composition  compared  to  the  native  groundwater 
and  surface  water.  This  difference  is  indicated  by 
the  concentrations  of  calcium,  sodium,  sulfate,  ni- 
trate, fluoride,  uranium,  radium,  lithium,  molybde- 
num, strontium,  and  vanadium,  all  of  which  are 
greater  than  natural  or  background  concentrations. 
Water  from  Burgermeister  Spring,  located  about 
1.5  miles  north  of  the  chemical  plant  area,  contains 
uranium  and  nitrate  concentrations  greater  than 
background  concentrations.  Groundwater  in  the 
shallow  bedrock  aquifer  moves  northward  from 
the  vicinity  of  the  chemical  plant  toward  Dar- 
denne  Creek.  An  abandoned  limestone  quarry  sev- 
eral miles  southwest  of  the  chemical  plant  also  has 
been  used  for  the  disposal  of  radioactive  waste  and 
rubble.  Groundwater  flow  from  the  quarry  area  is 
southward  through  the  alluvium,  away  from  the 
quarry  and  toward  the  Missouri  River.  The  St. 
Charles  County  well  field  is  located  in  the  Missou- 
ri River  flood  plain  near  the  quarry  and  the  large 
yield  wells  are  open  to  the  Missouri  River  alluvial 
aquifer.  Water  from  a  well  4,000  ft  southeast  of  the 
quarry  was  analyzed;  there  was  no  indication  of 
contamination  from  the  quarry.  Additional  water 
quality  and  water  level  data  are  needed  to  deter- 
mine if  water  from  the  quarry  moves  toward  the 
well  field.  Observation  wells  need  to  be  installed  in 
the  area  between  the  chemical  plant,  pits,  and 
Dardenne  Creek.  The  wells  would  be  used  to 
provide  access  for  measurements  of  depth  to 
ground  water  and  for  the  collection  of  water  sam- 
ples from  the  shallow  bedrock  aquifer.  (Lantz- 
PTT) 
W89-08680 


TWO-CONSTITUENT  SOLUTE-TRANSPORT 
MODEL  FOR  GROUND  WATER  HAVING 
VARIABLE  DENSITY, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div 

W.  E.  Sanford,  and  L.  F.  Konikow. 
Available  from  Books  and  Open  File  Report  Sec- 
SGS,  Box  25425,  Denver,  CO  80225.  Water 


Resources  Investigations  Report  85-4279,  1985. 
88p,  4  fig,  16  ref,  4  append. 

Descriptors:  'Solute  transport,  'Groundwater  pol- 
lution, 'Mathematical  models,  'Path  of  pollutants, 
'Model  studies,  Computer  models,  Simulation 
analysis,  Finite  difference  method,  Flow  profiles, 
Saline  water  intrusion. 

A  numerical  model  has  been  developed  to  simulate 
solute  transport  and  dispersion  of  either  one  or  two 
constituents  in  groundwater  where  there  is  two- 
dimensional,  density-dependent  flow.  The  model  is 
a  modified  version  of  the  one  documented  by 
Konikow  and  Bredehoeft  (1978),  which  uses  finite- 
difference  methods  and  the  method  of  characteris- 
tics to  solve  the  flow  and  transport  equations.  The 
model  was  tested  on  an  idealized  seawater  intru- 
sion problem  for  which  an  analytical  solution  has 
been  developed.  The  results  were  nearly  identical 
to  those  of  other  numerical  models  tested  on  the 
same  problem.  A  description  of  the  formats  for  the 
input  data,  a  sample  of  input  and  output  for  a  two- 
constituent  example  problem,  and  a  listing  of  the 
Fortran  program  are  presented.  (Author's  abstract) 
W89-08682 


TRANSPORT  AND  VARIABILITY  OF  INDICA- 
TOR   BACTERIA    IN    THE    APALACHICOLA 
RIVER  AND  ESTUARY,  FLORIDA,  1983-84, 
Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 
J.  F.  Elder. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  82-4285,  1986. 
29p,  8  fig,  9  tab,  28  ref. 

Descriptors:  'Path  of  pollutants,  'Bacteria,  'Estu- 
aries, 'Apalachicola  River,  'Florida,  Fate  of  pol- 
lutants, Coliforms,  Apalachicola  Bay,  Rivers, 
Wastewater,  Flood  stages,  Model  studies,  Regres- 
sion analysis,  Statistical  analysis,  Oysters. 

Fecal  coliform  bacteria  in  the  waters  of  Apalachi- 
cola Bay,  Florida,  are  monitored  regularly  by  the 
State  to  detect  conditions  where  pathogens  may 
contaminate  oysters  harvested  for  human  con- 
sumption. Because  coliform  numbers  tend  to  in- 
crease during  periods  when  the  Apalachicola 
River  rises  above  flood  stage,  the  general  practice 
has  been  to  close  the  bay  to  oyster  harvesting  at 
high  river  stages.  Closure  continues  until  monitor- 
ing shows  that  the  coliform  numbers  do  not  exceed 
the  maximum  allowable  limit  of  14  colonies/100 
ml.  However,  no  direct  evidence  is  available  to 
show  a  simple  relation  between  river  stage  and 
coliform  numbers.  To  assess  riverine  bacterial 
transport,  numbers  of  fecal  coliform  and  fecal 
streptococci  bacteria  were  monitored  at  12  sites  on 
the  Apalachicola  River  during  the  spring  of  1983 
and  winter  of  1983-84.  The  data  did  not  show 
evidence  of  cross-sectional  patterns  of  variation  or 
discrepancies  between  the  two  most  common 
methods  of  analysis  (membrane  filtration  and  most 
probable  number).  Coliform  numbers  were  gener- 
ally lower  near  the  river  mouth  than  at  sites  farther 
upstream.  At  most  sites,  fecal  coliform:  fecal  strep- 
tococcus ratios  were  <  2.0,  suggesting  nonhuman 
origin  for  much  of  the  fecal  bacteria.  Higher  ratios 
(up  to  23)  at  some  sites,  in  particular  a  site  below  a 
wastewater  treatment  facility,  suggest  human  ori- 
gins. With  the  exception  of  an  outlet  from  a 
wastewater  treatment  facility  near  the  river  mouth, 
tributaries  generally  carried  lower  coliform  or 
streptococcus  concentrations  than  the  main  river 
channel.  The  data  from  this  study  suggested  that 
the  coliform:discharge  relation  was  modified  by 
other  hydrologic  factors,  particularly  the  flood 
duration,  the  magnitude  of  the  current  flood  peak 
relative  to  previous  peaks,  and  whether  the  river 
was  rising  or  falling.  A  multiple-regression  model 
indicated  that  bacteria  concentrations  during  the 
rising  limb  of  the  season's  initial  flood  peak  are 
likely  to  be  up  to  50%  greater  than  concentrations 
during  the  falling  limb  of  a  later  peak,  given  ap- 
proximately equal  discharge  levels  of  the  two 
peaks.  In  the  estuary,  coliform  data  collected  at  28 
sites  during  1983-84  were  analyzed  for  regional 
differences.  (Lantz-PTT) 
W89-08684 


DETERMINATION  OF  REAKRA IION-RATK 
COEFFICIENTS  OF  THE  WABASH  RIVER,  IN- 
DIANA,  BY  THE  MODIFIED  TRACER  TECH- 
NIQUE, 

Geological  Survey,  Indianapolis,  IN  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-08687 


SIMULATION  OF  GROUND-WATER  FLOW 
NEAR  THE  NUCLEAR-FUEL  REPROCESSING 
FACILITY  AT  THE  WESTERN  NEW  YORK 
NUCLEAR  SERVICE  CENTER,  CATTARAU- 
GUS COUNTY,  NEW  YORK, 
Geological  Survey,  Ithaca,  NY.  Water  Resource* 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08692 


SUPERFUND  RECORD  OF  DECISION:  MONT- 
GOMERY TOWNSHIP,  NJ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-08696 


SYNOPSIS  OF  SALTWATER  INTRUSION  IN 
DADE  COUNTY,  FLORIDA,  THROUGH  1984, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08718 


GROUND-WATER  MOVEMENT  AND  EF- 
FECTS OF  COAL  STRIP  MINING  ON  WATER 
QUALITY  OF  HIGH-WALL  LAKES  AND 
AQUIFERS  IN  THE  MACON-HUNTSVILLE 
AREA,  NORTH-CENTRAL  MISSOURI, 
Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08719 


MAJOR  AND  TRACE-ELEMENT  ANALYSES 
OF  ACID  MINE  WATERS  IN  THE  LEVIA- 
THAN MINE  DRAINAGE  BASIN,  CALIFOR- 
NIA/NEVADA-OCTOBER, 1981  TO  OCTO- 
BER, 1982, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

J.  W.  Ball,  and  D.  K.  Nordstrom. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4169,    1985. 
46p,  17  fig,  5  tab,  16  ref. 

Descriptors:  'Aluminum,  'Iron,  'Sulfates,  'Trace 
elements,  'California,  'Nevada,  'Sulfur,  'Acid 
mine  drainage,  'Pollutant  identification,  Surveys, 
Water  analysis,  Temperature,  Hydrogen  ion  con- 
centration, Specific  conductivity,  Organic  com- 
pounds. 

Water  issuing  from  the  inactive  Leviathan  open-pit 
sulfur  mine  has  caused  serious  degradation  of  the 
water  quality  in  the  Leviathan/Bryant  Creek 
drainage  basin  which  drains  into  the  East  Fork  of 
the  Carson  River.  As  part  of  a  pollution  abatement 
project  of  the  California  Regional  Water  Quality 
Control  Board,  the  U.S.  Geological  Survey  col- 
lected hydrologic  and  water  quality  data  for  the 
basin  during  1981-82.  During  this  period  a  compre- 
hensive sampling  survey  was  completed  to  provide 
information  on  trace  metal  attenuation  during 
downstream  transport  and  to  provide  data  for  in- 
terpreting geochemical  processes.  This  report  pre- 
sents the  analytical  results  from  this  sampling 
survey.  Sixty-seven  water  samples  were  filtered 
and  preserved  on-site  at  45  locations  and  at  3 
different  times.  Temperature,  discharge,  pH,  and 
Eh  and  specific  conductance  were  measured  on- 
site.  Concentrations  of  37  major  and  trace  constitu- 
ents were  determined  later  in  the  laboratory  on 
preserved  samples.  The  quality  of  the  analyses  was 
checked  by  using  two  or  more  techniques  to  deter- 
mine the  concentrations  including  d.c.  -argon 
plasma  emission  spectrometry  (DCP),  flame  and 
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flameless  atomic  absorption  spectrophotometry, 
UV-visible  spectrophotometry,  hydride-generation 
atomic  absorption  spectrophotometry  and  ion 
chromatography.  Additional  quality  control  was 
obtained  by  comparing  measured  to  calculated 
conductance,  comparing  measured  to  calculated 
Eh  (from  Fe-2  +  /Fe-3  +  determinations),  charge 
balance  calculations  and  mass  balance  calculations 
for  conservative  constituents  at  confluence  points. 
Leviathan  acid  mine  waters  contain  mg/L  concen- 
trations of  As,  Cr,  Co,  Cu,  Mn,  Ni,  Tl,  V  and  Zn, 
and  hundreds  to  thousands  of  mg/L  concentrations 
of  Al,  Fe,  and  sulfate  at  pH  values  as  low  as  1.8. 
Other  elements  including  Ba,  B,  Be,  Bi,  Cd,  Mo, 
Sb,  Se  and  Te  are  elevated  above  normal  back- 
ground concentrations  and  fall  in  the  microgram/L 
range.  The  chemical  and  34  S/32  S  isotopic  analy- 
ses demonstrate  that  these  acid  waters  are  derived 
from  pyrite  oxidation  and  not  from  the  oxidation  of 
elemental  sulfur.  (Author's  abstract) 
W89-08748 


SHALLOW  GROUND-WATER  FLOW,  WATER 
LEVELS,  AND  QUALITY  OF  WATER,  1980-84, 
COWLES  UNIT,  INDIANA  DUNES  NATIONAL 
LAKESHORE, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08754 


GROUND-WATER  FLOW  AND  SOLUTE 
TRANSPORT  IN  THE  EQUUS  BEDS  AREA, 
SOUTH-CENTRAL  KANSAS,  1940-79, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08755 


RESULTS  OF  HYDROLOGIC  TESTS  AND 
WATER-CHEMISTRY  ANALYSES,  WELLS  H- 
6A,  H-6B,  AND  H-6C,  AT  THE  PROPOSED 
WASTE  ISOLATION  PILOT  PLANT  SITE, 
SOUTHEASTERN  NEW  MEXICO, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08762 


EFFECTS  OF  LAND  USE  ON  GROUND- 
WATER QUALITY  IN  THE  EAST  EVER- 
GLADES, DADE  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.   Water  Re- 
sources Div. 
B.  G.  Waller. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  82-4093,  1983. 
67p,  15  fig,  35  tab,  15  ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water quality,  'Environmental  effects,  'Land  use, 
•Everglades,  'Groundwater  pollution,  'Florida, 
Biscayne  aquifer,  Aquifers,  Agriculture,  Iron,  Po- 
tassium, Nitrates,  Brackish  water,  Chromium, 
Copper,  Manganese,  Lead,  Zinc,  Polychlorinated 
biphenyls,  Hydrocarbons,  Insecticides. 

Groundwater  quality  characteristics  of  the  Bis- 
cayne aquifer  from  September  1978  through  June 
1979  were  determined  for  seven  land  use  areas 
within  the  East  Everglades  in  Dade  County,  Flori- 
da. Four  agricultural  areas,  two  low-density  resi- 
dential areas,  and  Chekika  Hammock  State  Park 
were  investigated.  The  effects  of  land  use  on  the 
groundwater  were  minimal  in  all  areas;  only  iron, 
which  occurs  naturally  in  high  concentrations  in 
the  Everglades,  exceeded  potable  groundwater 
standards.  Potassium  and  nitrate  concentrations  in 
certain  samples  increased  over  background  con- 
centrations in  the  agricultural  areas.  Groundwater 
at  Chekika  Hammock  State  Park  and  at  a  citrus 
grove  is  contaminated  by  brackish  water  flowing 
from  an  artesian  well.  The  soil  at  the  agricultural 
areas  had  higher  concentrations  of  chromium, 
copper,  and  manganese  than  at  the  two  residential 
areas  or  at  Chekika  Hammock  State  Park.  One 
residential  area  (Coopertown)  had  the  highest  con- 
centrations of  lead  and  zinc  and  detectable  poly- 


chlorinated   biphenyls.    Chlorinated-hydrocarbon 
insecticide   residues   in   soil   at   three  agricultural 
areas  were  higher  than  background  concentrations. 
(Author's  abstract) 
W89-08766 


HYDROLOGIC  MONITORING  OF  SELECTED 
STREAMS  IN  COAL  FIELDS  OF  CENTRAL 
AND  SOUTHERN  UTAH-SUMMARY  OF  DATA 
COLLECTED,      AUGUST      1978-SEPTEMBER 

1984, 

Geological   Survey,   Salt  Lake  City,   UT.   Water 
Resources  Div. 
D.  Price,  and  G.  G.  Plantz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4017,  1987. 
102p,  32  fig,  21  tab,  1  plate,  14  ref. 

Descriptors:  'Coal  mine  effects,  'Hydrologic  data 
collections,  'Environmental  effects,  'Coal  mines, 
'Utah,  'Data  collections,  Water  quality  control, 
Monitoring,  Price  River,  San  Rafael  River,  Dirty 
Devil  River,  Kanab  Creek,  Streamflow,  Suspended 
sediment,  Benthic  fauna,  Phytoplankton,  Bottom 
sediments,  Mine  drainage. 

The  U.S.  Geological  Survey  conducted  a  coal- 
hydrology  monitoring  program  in  coal-field  areas 
of  central  and  southern  Utah  during  August  1978- 
September  1984  to  determine  possible  hydrologic 
impacts  of  future  mining  and  to  provide  a  better 
understanding  of  the  hydrologic  systems  of  the 
coal  resource  areas  monitored.  Data  were  collect- 
ed at  19  gaging  stations- 18  stations  in  the  Price, 
San  Rafael,  and  Dirty  Devil  River  basins,  and  1  in 
the  Kanab  Creek  Basin.  Streamflow  data  were 
collected  continuously  at  1 1  stations  and  seasonally 
at  5  stations.  At  the  other  three  stations  streamflow 
data  were  collected  continuously  during  the  1979 
water  year  and  then  seasonally  for  the  rest  of  their 
periods  of  record.  Types  of  data  collected  at  each 
station  included  quantity  and  quality  of  stream- 
flow;  suspended  sediment  concentrations;  and  de- 
scriptions of  stream  bottom  sediments,  benthic  in- 
vertebrate, and  phytoplankton  samples.  Also,  base 
flow  measurements  were  made  annually  upstream 
from  12  of  the  gaging  stations.  Stream  bottom 
sediment  sampled  at  nearly  all  the  monitoring  sites 
contained  small  to  moderate  quantities  of  coal, 
which  may  be  attributed  chiefly  to  pre-monitoring 
mining.  Streamflow  sampled  at  several  sites  con- 
tained large  concentrations  of  sulfate  and  dissolved 
solids.  Also,  concentrations  of  various  trace  ele- 
ments at  10  stations,  and  phenols  at  18  stations, 
exceeded  the  criteria  of  the  EPA  for  drinking 
water.  This  may  be  attributed  to  contemporary 
(water  years  1979-84)  mine  drainage  activities.  The 
data  collected  during  the  complete  water  years 
(1979-84)  of  monitoring  do  provide  a  better  under- 
standing of  the  hydrologic  systems  of  the  coal  field 
areas  monitored.  The  data  also  provide  a  definite 
base  by  which  to  evaluate  hydrologic  impacts  of 
continued  or  increased  coal  mining  in  those  areas. 
(Author's  abstract) 
W89-08772 


POTENTIAL  EFFECTS  OF  ANTICIPATED 
COAL  MINING  ON  SALINITY  OF  THE  PRICE, 
SAN  RAFAEL,  AND  GREEN  RIVERS,  UTAH, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-08774 


NUMERICAL  SIMULATION  OF  ADVECTIVE- 
DISPERSIVE  MULTISOLUTE  TRANSPORT 
WITH  SORPTION,  ION  EXCHANGE  AND 
EQUILIBRIUM  CHEMISTRY, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

F.  M.  Lewis,  C.  I.  Voss,  and  J.  Rubin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    86-4022,    1986. 
165p,  20  fig,  27  ref,  3  append. 

Descriptors:  'Mathematical  models,  'Simulation 
analysis,  'Groundwater  movement,  'Model  stud- 
ies, 'Solute  transport,  'Path  of  pollutants,  'Chemi- 


Sources  Of  Pollution — Group  5B 

cal  reactions,  'Water  chemistry,  Advection,  Dis- 
persion, Sorption,  Porous  media,  Mathematical 
equations. 

A  model  was  developed  that  can  simulate  the 
effect  of  certain  chemical  and  sorption  reactions 
simultaneously  among  solutes  involved  in  advec- 
tive-dispersive  transport  through  porous  media. 
The  model  is  based  on  a  methodology  that  utilizes 
physical-chemical  relationships  in  the  development 
of  the  basic  solute  mass-balance  equations;  howev- 
er, the  form  of  these  equations  allows  their  solution 
to  be  obtained  by  methods  that  do  not  depend  on 
the  chemical  processes.  The  chemical  environment 
is  governed  by  the  condition  of  local  chemical 
equilibrium,  and  may  be  defined  either  by  the 
linear  sorption  of  a  single  species  and  two  soluble 
complexation  reactions  which  also  involve  that 
species,  or  binary  ion  exchange  and  one  complexa- 
tion reaction  involving  a  common  ion.  Partial  dif- 
ferential equations  that  describe  solute  mass  bal- 
ance entirely  in  the  liquid  phase  are  developed  for 
each  tenad  (a  chemical  entity  whose  total  mass  is 
independent  of  the  reaction  process)  in  terms  of 
their  total  dissolved  concentration.  These  equa- 
tions are  solved  numerically  in  two  dimensions 
through  the  modification  of  an  existing  groundwat- 
er flow/transport  computer  code.  (Author's  ab- 
stract) 
W89-08776 


RELATION  OF  SEDIMENT  AND  NUTRIENT 
LOADS  TO  WATERSHED  CHARACTERISTICS 
AND  LAND  USE  IN  THE  OTISCO  LAKE 
BASIN,  ONONDAGA  COUNTY,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

J.  E.  Paschal,  and  D.  A.  Sherwood. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    86-4026,    1987. 
62p,  8  fig,  12  tab,  19  ref,  3  append. 

Descriptors:  'New  York,  'Otisco  Lake,  'Sediment 
load,  'Nutrients,  'Land  use,  'Environmental  ef- 
fects, 'Water  pollution  sources,  Phosphorus,  Ni- 
trogen, Nitrates,  Nitrites,  Seasonal  variation,  Agri- 
cultural runoff,  Finger  Lakes. 

Otisco  Lake,  the  smallest  and  easternmost  of  New 
York  State's  Finger  Lakes,  is  the  source  of  water 
supply  for  several  villages  in  Onondaga  County.  In 
recent  years,  turbidity  and  algal  blooms  have  peri- 
odically impaired  the  lake's  use  for  both  water 
supply  and  recreation.  Principal  land  uses  within 
the  Otisco  Lake  basin  are  woodland  (39%)  and 
cropland  (49%).  Conservation  practices  such  as 
contour  farming,  strip  cropping,  and  diversion 
ditches  are  applied  to  about  47%  of  the  cropland  in 
the  basin.  Runoff  and  concentrations  of  sediment 
and  nutrients  in  the  five  major  tributaries,  which 
together  drain  about  70%  of  the  lake's  watershed, 
were  monitored  from  November  1981  through 
September  1983,  and  sediment  and  nutrient  loads 
from  the  ungaged  areas  of  the  watershed  were 
estimated.  Otisco  Lake  received  10,600  tons  of 
sediment,  20,600  lbs  of  phosphorus  asp,  199,000  lbs 
of  total  kjeldahl  nitrogen  as  N,  and  236,000  lbs  of 
nitrite  plus  nitrate  as  N  from  the  five  tributaries 
and  the  ungaged  area  during  the  23-month  study. 
Spafford  Creek  basin  (12.0  sq  mi)  contributed 
about  72%  of  the  annual  sediment  load  and  46%  of 
the  annual  nutrient  load;  the  other  four  subbasins, 
which  range  from  2.6  to  3.7  sq  mi  in  area,  each 
contributed  3  to  5%  of  the  annual  sediment  load 
and  6  to  16%  of  the  annual  nutrient  load.  The 
ungaged  part  of  the  watershed  contributed  12%  of 
the  annual  sediment  load  and  28%  of  the  annual 
nutrient  load.  Concentrations  of  ammonia  as  N 
were  relatively  uniform  through  the  year,  although 
some  extremely  high  concentrations  occurred 
during  the  summer.  Total  Kjeldahl  nitrogen  con- 
centrations were  highest  in  the  summer  and  lowest 
in  the  fall.  Concentrations  of  nitrite  plus  nitrate 
were  significantly  lower  in  winter  than  in  the  rest 
of  the  year.  Total  phosphorus  concentrations  were 
slightly  higher  in  the  spring  than  at  other  times, 
and  concentrations  of  dissolved  phosphorus  were 
slightly  higher  in  the  summer.  Storms  and  snow- 
melt  accounted  for  70  to  90%  of  the  runoff,  90  to 
99%  of  the  sediment  load,  and  70  to  98%  of  the 
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nutrient  loads  from  the  tributaries.  The  largest 
nutrient  loads  occurred  during  the  spring  of  each 
year,  when  runoff  was  highest.  About  70%  of  the 
sediment,  60%  of  total  Kjeldahl  nitrogen,  58%  of 
total  phosphorus,  and  53%  of  nitrite  plus  nitrate 
were  transported  during  spring  high  flows.  (Lantz- 
PTT) 
W89-08777 


POTENTIAL  FOR  UPDIP  MOVEMENT  OF  SA- 

LINEWATER  IN  THE  EDWARDS  AQUIFER, 

SAN  ANTONIO,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08782 


CHEMICAL   QUALITY   OF   PRECIPITATION 
AT  GREENVILLE,  MAINE, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-08787 


THEORETICAL  TECHNIQUE  FOR  PREDICT- 
ING THE  CUMULATIVE  IMPACT  OF  IRON 
AND  MANGANESE  OXIDATION  IN  STREAMS 
RECEIVING  DISCHARGE  FROM  COAL 
MINES, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
K.  E.  Bobay. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4039,  1986. 
29p,  8  fig,  4  tab,  37  ref. 

Descriptors:  *Coal  mine  effects,  'Stream  pollution, 
•Mine  drainage,  'Water  quality,  'Water  pollution 
sources,  'Iron,  'Manganese,  'Oxidation,  'Coal 
mines,  Hydrogen  ion  concentration,  Computer 
programs,  Model  studies,  Mine  wastes,  Chemical 
analysis,  Water  pollution  effects,  Prediction,  Theo- 
retical analysis,  Simulation  analysis,  Dissolved 
oxygen. 

Two  U.S.  Geological  Survey  computer  programs 
are  modified  and  linked  to  predict  the  cumulative 
impact  of  iron  and  manganese  oxidation  in  coal- 
mine discharge  water  on  the  dissolved  chemical 
quality  of  a  receiving  stream.  The  coupled  pro- 
grams calculate  the  changes  in  dissolved  iron,  dis- 
solved manganese,  and  dissolved  oxygen  concen- 
trations; alkalinity;  and,  pH  of  surface  water  down- 
stream from  the  point  of  discharge.  First,  the  one- 
dimensional,  stead-state  stream,  water  quality  pro- 
gram uses  a  dissolved  oxygen  model  to  calculate 
the  changes  in  concentration  of  elements  as  a  func- 
tion of  the  chemical  reaction  rates  and  time-of- 
travel.  Second,  a  program  (PHREEQE)  combining 
pH,  reduction-oxidation  potential,  and  equilibrium 
equations  uses  an  aqueous-ion  association  model  to 
determine  the  saturation  indices  and  to  calculate 
pH;  it  then  mixes  the  discharge  with  a  receiving 
stream.  The  kinetic  processes  of  the  first  program 
dominate  the  system,  whereas  the  equilibrium  ther- 
modynamics of  the  second  define  the  limits  of  the 
reactions.  A  comprehensive  test  of  the  technique 
was  not  possible  because  a  complete  set  of  data 
was  unavailable.  However,  the  cumulative  impact 
of  representative  discharges  from  several  coal 
mines  on  stream  quality  in  a  small  watershed  in 
southwestern  Indiana  was  simulated  to  illustrate 
the  operation  of  the  technique  and  to  determine  its 
sensitivity  to  changes  in  physical,  chemical,  and 
kinetic  parameters.  Mine  discharges  averaged  2  cu 
ft/sec,  with  a  pH  of  6.0,  and  concentrations  of  7.0 
mg/L  dissolved  iron,  4.0  mg/L  dissolved  manga- 
nese, and  8.08  mg/L  dissolved  oxygen.  The  receiv- 
ing stream  discharge  was  2  cu  ft/sec,  with  a  pH  of 
7.0,  and  concentrations  of  0.1  mg/L  dissolved  iron, 
0.1  mg/L  dissolved  manganese,  and  8.70  mg/L 
dissolved  oxygen.  Results  of  the  simulations  indi- 
cated the  following  cumulative  impact  on  the  re- 
ceiving stream  from  five  discharges  as  compared 
with  the  effect  from  one  discharge:  0.30  unit  de- 
crease in  pH,  1.82  mg/L  increase  in  dissolved  iron, 
1.50  mg/L  increase  in  dissolved  manganese,  and 
0.24  mg/L  decrease  in  dissolved  oxygen  concen- 
tration. (Author's  abstract) 


W89-08789 


DETECTION  OF  CONTAMINANT  PLUMES  IN 
GROUND  WATER  OF  LONG  ISLAND,  NEW 
YORK,  BY  ELECTROMAGNETIC  TERRAIN- 
CONDUCTIVITY  SURVEYS, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

T.  L.  Mack,  and  P.  E.  Maus. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4045,  1986. 
39p,  18  fig,  4  tab,  22  ref. 

Descriptors:  'Measuring  instruments,  'Plumes, 
'New  York,  'Geophysics,  'Path  of  pollutants, 
'Conductivity,  'Groundwater  pollution,  'Long 
Island,  Electromagnetic  waves,  Data  acquisition, 
Disposal  sites,  Artificial  recharge,  Surveys,  Land- 
fills. 

Electromagnetic  terrain  conductivity  surveys  were 
conducted  at  four  landfills  in  Suffolk  county  and  at 
an  artificial  recharge  site  in  Nassau  County  to 
assess  the  feasibility  of  this  technique  for  detecting 
contaminant  plumes.  The  technique  was  successful 
at  three  of  the  landfills;  results  compared  closely 
with  those  indicated  by  specific  conductance  of 
water  from  observation  wells  on  the  sites.  Data 
from  the  three  sites  for  which  the  technique  was 
successful-the  Horseblock  Road  landfill,  the  Man- 
orville  scavenger  waste  disposal  facility,  and  the 
Riverhead  landfill-revealed  pronounced  terrain 
conductivity  anomalies  that  reflect  known  con- 
taminant plumes.  Plumes  at  the  other  two  sites- 
Blydenburgh  landfill  and  the  East  Meadow  artifi- 
cial recharge  site-could  not  be  detected  because 
cultural  interferences  were  too  great  and,  at  the 
Blydenburgh  site,  depth  to  water  was  too  great. 
The  interferences  included  pipelines,  utility  cables, 
and  traffic.  Given  favorable  conditions,  such  as 
high  plume  conductivity,  lack  of  cultural  interfer- 
ences, and  a  depth  of  less  than  100  ft  to  the  plume, 
electromagnetic  surveying  can  provide  a  rapid 
means  of  locating  contaminant  plumes.  (Author's 
abstract) 
W89-08794 


DUAL  POROSITY  MODEL  FOR  SIMULATING 
SOLUTE  TRANSPORT  IN  OIL  SHALE, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
K.  C.  Glover. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4047,  1987. 
88p,  5  fig,  5  tab,  20  ref. 

Descriptors:  'Computer  models,  'Porosity, 
'Solute  transport,  'Oil  shale,  'Path  of  pollutants, 
'Groundwater  movement,  'Model  studies,  Com- 
puter programs,  Simulation  analysis,  Geologic 
fractures,  Geohydrology. 

A  model  is  described  for  simulating  three-dimen- 
sional groundwater  flow  and  solute  transport  in  oil 
shale  and  associated  geohydrologic  units.  The 
model  treats  oil  shale  as  a  dual-porosity  medium  by 
simulating  flow  and  transport  within  fractures 
using  the  finite-element  method.  Diffusion  of  solute 
between  fractures  and  the  essentially  static  water 
of  the  shale  matrix  is  simulated  by  including  an 
analytical  solution  that  acts  as  a  source-sink  term 
to  the  differential  equation  of  solute  transport. 
While  knowledge  of  fracture  orientation  and  spac- 
ing is  needed  to  effectively  use  the  model,  it  is  not 
necessary  to  map  the  locations  of  individual  frac- 
tures. The  computer  program  listed  in  the  report 
incorporates  many  of  the  features  of  previous  dual- 
porosity  models  while  retaining  a  practical  ap- 
proach to  solving  field  problems.  As  a  result  the 
theory  of  solute  transport  is  not  extended  in  any 
appreciable  way.  The  emphasis  is  on  bringing  to- 
gether various  aspects  of  solute  transport  theory  in 
a  manner  that  is  particularly  suited  to  the  unusual 
groundwater  flow  and  solute  transport  characteris- 
tics of  oil  shale  systems.  (Author's  abstract) 
W89-08796 


DETERMINATION     OF     GEOHYDROLOGIC 
FRAMEWORK   AND   EXTENT  OF  GROUND- 


WATER CONTAMINATION  USING  SURFACE 
gf;ophysical  TECHNIQUES  AT  PICA- 
TINNY  ARSENAL,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ   Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-08799 


EFFECTS  OF  COAL  STRIP  MINING  ON 
STREAM  WATER  QUALITY  AND  BIOLOGY, 
SOUTHWESTERN  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  4C. 

W89-08801 


DIRECTION  OF  GROUND-WATER  FLOW 
AND  GROUND-WATER  QUALITY  NEAR  A 
LANDFILL  IN  FALMOUTH,  MASSACHU- 
SETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

J.  H.  Persky. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4188,  1986. 
24p,  5  fig,  4  tab,  17  ref. 

Descriptors:  'Groundwater  quality,  'Water  pollu- 
tion sources,  'Path  of  pollutants,  'Groundwater 
movement,  'Landfills,  'Massachusetts,  Falmouth, 
Groundwater  pollution,  Ammonia,  Manganese, 
Calcium,  Potassium,  Iron,  Chlorides,  Cadmium, 
Sodium,  Magnesium,  Arsenic,  Dissolved  solids. 
Long  Pond,  Leachates,  Water  quality. 

A  landfill  in  Falmouth,  Massachusetts,  is  upgra- 
dient  of  a  pond  used  for  municipal  water  supply, 
but  analysis  of  groundwater  flow  directions  and 
groundwater  quality  indicates  that  leachate  from 
the  landfill  does  not  threaten  the  municipal  water 
supply.  A  network  of  water  table  observation  wells 
was  established,  and  water  table  altitudes  were 
measured  in  these  wells  on  several  dates  in  1981. 
Water  quality  analyses  and  specific  conductance 
measurements  were  made  on  water  samples  from 
several  wells  in  the  vicinity  of  the  landfill  between 
October  1980  and  April  1983.  A  water  table  alti- 
tude contour  map  of  the  area  between  the  landfill 
and  Long  Pond  for  April  16-17,  1981,  indicates 
that  the  direction  of  groundwater  flow  is  primarily 
southwest  from  the  landfill  to  Buzzards  Bay.  A 
similar  map  for  September  2,  1981-a  time  at  which 
the  water  table  was  unusually  low-indicates  the 
possibility  of  groundwater  discharge  to  Long  Pond 
from  the  landfill  site.  Groundwater  quality  beneath 
the  landfill  exceeded  U.S.  EPA  water  quality  crite- 
ria for  domestic  water  supply  for  manganese  and 
total  dissolved  solids.  Concentrations  as  high  as  52 
mg/L  of  nitrogen  as  ammonia  and  4,500  micro- 
grams/L  (ug/L)  of  manganese  were  found.  Con- 
centrations of  ammonia,  manganese,  calcium,  po- 
tassium, and  alkalinity  exceeded  local  background 
levels  by  more  than  a  factor  of  100;  specific-con- 
ductance levels  and  concentrations  of  hardness, 
barium,  chloride,  sodium,  magnesium,  iron,  and 
strontium  exceeded  local  background  levels  by 
more  than  a  factor  of  10;  and  cadmium  concentra- 
tions exceeded  local  background  levels  by  more 
than  a  factor  of  5.  Water  quality  analyses  and  field 
specific  conductance  measurements  indicate  the 
presence  of  a  volume  of  leachate  extending  south- 
southwest  from  the  landfill.  Average  chloride  con- 
centrations of  landfill  leachate,  precipitation  on  the 
surface  of  Long  Pond,  and  recharge  from  the 
remainder  of  the  recharge  area  were  180,  3,  and  9 
mg/L,  respectively.  No  significant  degradation  of 
the  quality  of  water  in  Long  Pond  is  expected  as  a 
result  of  leachate  from  this  landfill.  (Author's  ab- 
stract) 
W89-08810 


EVALUATION  OF  WATER-QUALITY  DATA 
FROM  HYDROLOGIC  ACCOUNTING  UNIT 
051100,  GREEN  RIVER  BASIN,  KENTUCKY, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08827 
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RELATIONSHIP  OF  NONPOINT-SOURCE 
DISCHARGES,  STREAMFLOW,  AND  WATER 
QUALITY'  IN  THE  GALENA  RIVER  BASIN, 
WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
S.  J.  Field. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425.  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4214,  1986. 
48p.  17  fig,  29  tab,  34  ref. 

Descriptors:  *Nonpoint  pollution  sources, 
•Streamflow,  *Water  quality,  'Galena  River, 
•Wisconsin,  Agricultural  runoff.  Suspended  solids, 
Phosphorus,  Ammonia,  Nitrogen,  Pats  Creek,  Dis- 
solved oxygen. 

Four  small  tributaries  of  the  Galena  River,  Wis- 
consin (Madden  Branch  tributary,  Pats  Creek, 
Apple  River,  and  Madden  Branch)  that  drain  non- 
point  agricultural  sources  and  receive  no  signifi- 
cant point-source  discharges  were  monitored  from 
October  1980  through  September  1982  to  deter- 
mine water  quality.  The  yields  of  suspended  solids, 
volatile  solids,  total  phosphorus,  and  ammonia  plus 
srganic  nitrogen  during  the  1982  water  yr  were  at 
least  twice  the  yields  of  the  1981  water  yr.  The 
greatest  suspended  solids  yield  was  740  tons/sq  mi 
Prom  the  Madden  Branch  tributary.  The  greatest 
yields  of  volatile  solids  (70.8  tons/sq  mi),  total 
phosphorus  (2,289  lb/sq  mi),  and  ammonia  plus 
organic  nitrogen  (8,529  lb/sq  mi)  were  from  the 
Madden  Branch.  The  lowest  annual  yields  of  sus- 
pended solids,  volatile  solids,  total  phosphorus,  and 
unmonia  plus  organic  nitrogen  for  both  years  were 
from  the  Apple  River.  Concentrations  of  many 
constituents  were  very  high  during  runoff  periods, 
rhe  highest  concentration  of  ammonia  nitrogen- 
12  mg/L-measured  during  the  study  period  was  in 
Pats  Creek  during  spring  runoff,  February  21, 
1982.  The  highest  concentration  of  total  phospho- 
rus, 17  mg/L,  was  measured  in  Madden  Branch 
ributary  during  a  storm  on  July  10,  1982.  The 
itorm  of  July  10  exceeded  a  100-yr  recurrence 
nterval  of  a  1-hr  storm  intensity  for  the  area. 
Dissolved  oxygen  concentration  sags  were  noted 
it  three  of  the  monitoring  stations  during  surface 
■unoff.  Concentrations  of  many  constituents  ex- 
ceeded State  and  Federal  water  quality  standards. 
Dissolved  oxygen  concentrations  were  lower  than 
:he  minimum  State  standard  on  numerous  occa- 
sions at  all  sites  except  Madden  Branch  tributary. 
VIost  phosphorus  concentrations  during  periods  of 
surface  runoff  at  all  sites  exceeded  EPA  standards. 
Concentrations  of  ammonia  nitrogen  potentially 
:xceeded  the  Wisconsin  State  standard  only  once 
it  Pats  Creek.  (Lantz-PTT) 
W89-08829 


ESTTMATTNG  THE  TRANSPORT  AND  DEPO- 
SITION  OF  MINING   WASTE   AT  OK  TEDI, 

Dk  Tedi  Mining  Ltd.,  Port  Moresby  (Papua  New 

juinea). 

H.  J.  Higgins,  G.  Pickup,  and  P.  S.  Cloke. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  949-971,  5  tab,  4 

ig,  24  ref. 

Descriptors:  *Deposition,  *Path  of  pollutants, 
'Sediment  transport,  *Streamflow,  *Mine  wastes, 
'Mine  drainage,  *New  Guinea,  Model  studies, 
Field  tests,  Sediment  distribution,  Sediment  dis- 
charge, Mathematical  models,  Algorithms,  Eco- 
lomic  efficiency,  Data  processing,  Ok  Tedi,  Esti- 
mating, Bed  load.  Turbulent  flow,  River  flow, 
stream  profiles. 

ITie  history  of  sediment  transport  assessments  at 
Dk  Tedi  illustrates  the  problems  of  addressing  a 
■eal  world  problem  with  poor  quality  data,  chang- 
ng  assumptions,  varying  perspectives  and  a  far 
Vom  perfect  body  of  theory.  Estimates  of  natural 
oads  have  ranged  over  more  than  an  order  of 
magnitude  for  the  same  stream,  with  some  figures 
Jeing  quite  inappropriate  when  viewed  from  a 
jeomorphological  rather  than  an  engineering  per- 
spective. However,  considerable  significance  has 
seen  attached  to  the  natural  load,  since  mine- 
nduced  loads  have  been  seen  as  either  several 
limes  less  than,  or  several  times  more  than,  back- 
ground conditions.  Where  a  wide  range  of  river 


characteristics  is  encountered,  a  high  degree  of 
flexibility  must  be  maintained  in  the  selection  of 
assessment  methods.  Both  the  sediment  transport 
equation  and  the  computational  algorithm  must  be 
carefully  matched  to  their  application.  Detailed 
sediment  routing  models  potentially  offer  the  most 
reliable  results,  but  can  be  expensive  to  establish 
and  to  supply  with  sufficient  data  to  support  their 
claim  to  accuracy.  They  can  support  the  data 
collection  effort,  however,  by  allowing  sensitivity 
testing  of  most  parameters  within  their  likely 
range.  Data  collection  can  then  be  concentrated  on 
the  more  sensitive  areas.  A  clearly  identified  defi- 
ciency in  existing  sediment  transport  technology  is 
lack  of  widely  tested  procedures  for  bed  load 
estimation  in  steep  and  turbulent  mountain  streams, 
which  can  apparently  transport  more  material  than 
conventional  calculations  show.  (See  also  W89- 
08934)  (White-Reimer-PTT) 
W89-08965 


PROCESSES  AFFECTING  THE  DISTRIBU- 
TION OF  SELENIUM  IN  SHALLOW 
GROUND-WATER  OF  AGRICULTURAL 
AREAS,  WESTERN  SAN  JOAQUIN  VALLEY, 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

S.  J.  Deverel,  and  R.  Fujii. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  87-220,  1987.  14p,  13  fig,  24  ref. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
pollution,  'Selenium,  *San  Joaquin  Valley,  'Cali- 
fornia, Agricultural  runoff,  Drainage  systems, 
Evaporation,  Irrigation,  Chlorides,  Sodium  sulfate, 
Calcium  sulfate,  Calcium  bicarbonate. 

A  study  was  undertaken  to  evaluate  the  processes 
affecting  the  chemistry  of  shallow  groundwater 
associated  with  agricultural  drainage  systems  in  the 
western  San  Joaquin  Valley,  California.  The  study 
was  prompted  by  a  need  for  an  understanding  of 
selenium  mobility  in  areas  having  high  selenium 
concentrations  in  shallow  groundwater.  Ground- 
water samples  were  collected  along  transects  in 
three  artificially  drained  fields  where  the  age  of  the 
drainage  system  varied  (15,  6,  and  1.5  years).  Sele- 
nium concentrations  in  the  drainage  water  also 
varied  (430,  58,  and  3700  mg/L,  respectively). 
Isotopic  enrichment  and  chemical  composition  of 
the  groundwater  samples  indicate  that  saline-  and 
selenium-  enriched  water  has  evolved  as  a  result  of 
evaporation  of  groundwater.  This  evaporated,  iso- 
topically  enriched  water  is  being  displaced  by 
more  recent,  less  saline  irrigation  water  percolating 
through  the  root  zone.  This  placement  seems  to  be 
a  process  in  which  sodium  chloride  and  sodium 
sulfate  water  is  being  replaced  by  more  dilute 
calcium  sulfate  and  calcium  bicarbonate  water. 
(Author's  abstract) 
W89-08991 


SURFACE  WATER-QUALITY  ASSESSMENT 
OF  THE  KENTUCKY  RIVER  BASIN,  KEN- 
TUCKY: PROJECTION  DESCRIPTION, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08993 


SURFACE-  AND  GROUND-WATER  QUALITY 
DATA  AT  SELECTED  LANDFILL  SITES  IN 
MECKLENBURG  COUNTY,  NORTH  CAROLI- 
NA, 1980-86, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

W.  H.  Eddins,  and  A.  P.  Cardinell. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-564,  1987.  393p,  5  fig,  6  tab,  6 
ref,  4  append. 

Descriptors:  'Landfills,  'Garbage  dumps,  'Data 
collections,  'Surface  water,  'Groundwater  quality, 
'Water  quality,  'Monitoring,  Waste  disposal, 
North  Carolina,  Data  acquisition,  Biological  stud- 
ies, Physical  properties,  Chemical  analysis,  Urban 


Sources  Of  Pollution — Group  5B 

The  U.S.  Geological  Survey  initiated  an  urban 
water  quality  study  in  1979  in  cooperation  with  the 
City  of  Charlotte  and  Mecklenburg  County,  North 
Carolina,  to  study,  among  other  things,  the  effects 
of  solid  waste  disposal  on  the  water  quality  in 
Mecklenburg  County.  Water  quality  samples  (747 
inorganic  and  168  organic)  were  collected  at  20 
surface  water  sites  and  53  monitoring  wells  at  four 
selected  landfills  from  1980  to  1986.  Samples  were 
analyzed  for  142  selected  physical  and  biological 
parameters,  major  ions,  nutrients,  trace  metals,  and 
(or)  organic  compounds.  Results  from  all  analyses 
are  presented  in  tabular  form  in  the  appendices. 
Each  appendix  is  divided  into  a  surface  water  and 
a  groundwater  section.  Within  each  water  quality 
table  the  data  is  presented  in  the  following  order: 
field  measurements,  physical  properties,  biological 
constituents  (if  analyzed),  major  cations,  major 
anions,  dissolved  and  total  solids,  nutrients,  trace 
inorganic  constituents,  and  organic  constituents. 
(Lantz-PTT) 
W89-08997 


DATA  ON  SURFACE-WATER  QUALITY  AND 
QUANTITY,  LOWER  EDGEWOOD  CREEK 
BASIN,  DOUGLAS  COUNTY,  NEVADA,  1984- 

85, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-08998 


WATER-QUALITY  AND  SEDIMENT-CHEMIS- 
TRY DATA  OF  DRAIN  WATER  AND  EVAPO- 
RATION PONDS  FROM  TULARE  LAKE 
DRAINAGE  DISTRICT,  KINGS  COUNTY, 
CALIFORNIA,  MARCH  1985  TO  MARCH  1986, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
R.  Fujii. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-700,  1988.  19p,  2  fig,  12  tab,  6 
ref. 

Descriptors:  'Selenium,  'Water  pollution  sources, 
'Pesticides,  'Water  quality,  'California,  'Sediment 
contamination,  Drainage  districts,  Tulare  Lake,  Sa- 
linity, Specific  conductivity,  Boron,  Molybdenum, 
Arsenic,  Selenium,  Atrazine,  Prometone,  Pollutant 
identification,  Propazine,  Evaporation  area,  DDD, 
DDE. 

Trace  element  and  major  ion  concentrations  were 
measured  in  water  samples  collected  monthly  be- 
tween March  1985  and  March  1986  at  the  MD-1 
pumping  station  at  the  Tulare  Lake  Drainage  Dis- 
trict evaporation  ponds,  Kings  County,  California. 
Samples  were  analyzed  for  selected  pesticides  sev- 
eral times  during  the  year.  Salinity,  as  measured  by 
specific  conductance,  ranged  from  11,500  to  37,600 
microsiemens/centimeter;  total  recoverable  boron 
ranged  from  4,000  to  16,000  micrg/L;  and  total 
recoverable  molybdenum  ranged  from  630  to  2,600 
microg/L.  Median  concentrations  of  total  arsenic 
and  total  selenium  were  97  and  2  microg/L.  Atra- 
zine, prometone,  propazine,  and  simazine  were  the 
only  pesticides  detected  in  water  samples  collected 
at  the  MD-1  pumping  station.  Major  ions,  trace 
elements,  and  selected  pesticides  also  were  ana- 
lyzed in  water  and  bottom-sediment  samples  from 
five  of  the  southern  evaporation  ponds  at  Tulare 
Lake  Drainage  District.  Water  enters  the  ponds 
from  the  MD-1  pumping  station  at  pond  1  and 
flows  through  the  system  terminating  at  pond  10. 
The  water  samples  increased  in  specific  conduct- 
ance (21,700  to  90,200  microsiemens/centimeter) 
and  concentrations  of  total  arsenic  (110  to  420 
microg/L),  total  recoverable  boron  (12,000  to 
80,000  microg/L)  and  total  recoverable  molybde- 
num (1,200  to  5,500  microg/L)  going  from  pond  1 
to  pond  10,  respectively.  Pesticides  were  not  de- 
tected in  water  from  any  of  the  ponds  sampled. 
Median  concentrations  of  total  arsenic  and  total 
selenium  in  the  bottom  sediments  were  4.0  and  0.9 
microg/g,  respectively.  The  only  pesticides  detect- 
ed in  bottom  sediment  samples  from  the  evapora- 
tion ponds  were  DDD  and  DDE,  with  maximum 
concentration  of  0.8  microg/kilogram.  (Author's 
abstract) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B— Sources  Of  Pollution 

W89-09006 


HYDROLOGIC-HYDROCHEMICAL  CHARAC- 
TERIZATION OF  TEXAS  GULF  COAST 
SALINE  FORMATIONS  USED  FOR  DEEP- 
WELL  INJECTION  OF  CHEMICAL  WASTES, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09012 


AREAL  AND  TEMPORAL  VARIATIONS  IN 
THE  QUALITY  OF  SURFACE  WATER  IN  HY- 
DROLOGIC  ACCOUNTING  UNIT  120301, 
UPPER  TRINITY  RIVER  BASIN,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

F.  C.  Wells,  J.  Rawson,  and  W.  J.  Shelby. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources   Investigations    Report   85-4318,    1986. 
135p,  27  fig,  20  tab,  29  ref. 

Descriptors:  'Hydrologic  data  collections,  *Water 
quality,  'Surface  water,  *Trinity  River,  'Texas, 
Precipitation,  Dissolved  solids,  Stream  discharge, 
Dissolved  oxygen,  Biochemical  oxygen  demand, 
Nitrogen,  Phosphorus,  Lead,  Iron,  Manganese, 
Specific  conductivity,  Temporal  distribution. 

Hydrologic  Accounting  Unit  120301  is  located  in 
north-central  Texas  and  includes  that  part  of  the 
Trinity  River  basin  upstream  from  the  National 
Stream  Quality  Accounting  Network  station 
08062700,  Trinity  River  at  Trinidad,  Texas. 
Normal  annual  precipitation  ranges  from  about  28 
in  in  the  western  part  of  the  basin  to  almost  40 
inches  in  the  eastern  part.  Mean  discharges  for 
most  stations  in  the  study  area  during  the  1973-82 
water  years  were  significantly  larger  than  mean 
discharges  for  the  period  of  record.  Mean  dis- 
charges throughout  most  of  the  study  area  during 
the  1982  water  year  were  more  than  300%  of  the 
long-term  mean  flow.  Water  in  the  upper  Trinity 
River  basin  upstream  of  the  Dallas-Fort  Worth 
metroplex  is  generally  a  calcium  bicarbonate  type 
water.  Average  dissolved  solids  (DS)  concentra- 
tions during  the  study  period  ranged  from  174  mg/ 
L  in  the  Elm  Fork  Trinity  River  near  Lewisville  to 
682  mg/L  in  Mountain  Creek  near  Cedar  Hill. 
Discharge  weighted  average  (DS)  concentrations 
during  1973-82  water  years  ranged  from  165  mg/L 
in  the  Elm  Fork  Trinity  River  near  Lewisville  to 
416  mg/L  at  Mountain  Creek  near  Cedar  Hill. 
Upstream  of  the  municipal  waste  effluents  in  the 
Dallas-Fort  Worth  metroplex,  average  dissolved 
oxygen  (DO)  concentrations  generally  exceed  7.0 
mg/L,  average  DO  percent  saturation  values  gen- 
erally exceed  70%,  and  average  biochemical 
oxygen  demand  (BOD)  concentrations  generally 
were  <  4.0  mg/L.  Downstream  of  the  municipal 
waste  effluents,  average  DO  concentrations  gener- 
ally did  not  exceed  5.0  mg/L,  average  DO  per- 
cent-saturation values  generally  were  <  50%,  and 
average  biochemical  oxygen  demand  concentra- 
tions generally  were  >  12.0  mg/L.  Average  con- 
centrations of  total  nitrogen  and  total  phosphorus 
increase  significantly  downstream  of  municipal 
waste  effluents  in  the  Dallas-Fort  Worth  metro- 
plex. Lead  has  been  detected  in  excess  of  the  50 
micrograms/L  maximum  contaminant  level,  and 
iron  has  been  detected  in  excess  of  the  300  micro- 
grams secondary  maximum  contaminant  level  at 
two  sites  on  streams  in  the  study  area.  (Lantz- 
PTT) 
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WATER  QUALITY   IN  THE  ST.  CROIX  NA- 
TIONAL SCENIC  RIVERWAY,  WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
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QUALITY  OF  GROUND  WATER  IN  THE  CO- 
LUMBIA BASIN,  WASHINGTON,  1983, 
Geological    Survey,    Tacoina,    WA.    Water    Re- 
sources Div. 
G.  L.  Turney 


Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4320,  1986. 
172p,  2  fig,  4  tab,  5  plates,  24  ref. 

Descriptors:  'Hydrologic  data  collections, 
'Groundwater  pollution,  'Groundwater  quality, 
'Columbia  River  Basin,  Washington,  Hydrogen 
ion  concentration,  Specific  conductivity,  Coli- 
forms,  Bacteria,  Iron,  Manganese,  Nitrates,  Heavy 
metals,  Trace  metals,  Fluorides,  Zinc,  Barium,  Dis- 
solved solids. 

Groundwater  from  188  sites  in  the  Columbia  Basin 
of  central  Washington  was  sampled  and  analyzed 
in  1983  for  pH,  specific  conductance,  and  concen- 
trations of  fecal  coliform  bacteria,  major  dissolved 
ions,  and  dissolved  iron,  manganese,  and  nitrate. 
Twenty  of  the  samples  were  also  analyzed  for 
concentrations  of  dissolved  trace  metals  including 
aluminum,  arsenic,  barium,  cadmium,  chromium, 
copper,  lead,  mercury,  selenium,  silver,  and  zinc. 
The  predominant  water  types  were  sodium  bicar- 
bonate and  calcium  bicarbonate.  The  sodium  bicar- 
bonate water  samples  had  higher  pH,  fluoride,  and 
sodiurmadsorption  ratio  values  than  samples  with 
other  water  types.  Dissolved  solids  concentrations 
were  generally  between  250  and  500  mg/L.  Iron 
and  manganese  concentrations  were  usually  <  10 
micrograms/L  (ug/L).  Most  trace  metal  concen- 
trations were  also  <  10  ug/L  except  for  barium 
and  zinc,  which  had  maximum  concentrations  of 
170  and  600  ug/L,  respectively.  Nitrate  concentra- 
tions were  <  1.0  mg/L  in  water  from  more  than 
half  the  wells  sampled.  Concentrations  exceeded 
1.0  mg/L  in  large  areas  of  Lincoln,  eastern  Adams, 
Franklin  and  southern  Grant  Counties.  No  fecal 
coliform  bacteria  were  detected.  U.S.  EPA  drink- 
ing water  regulations  were  exceeded  in  several 
samples,  most  commonly  involving  pH  and  con- 
centrations of  fluoride,  nitrate,  and  dissolved  solids 
in  samples  from  Adams  and  Grant  Counties.  Gen- 
erally, the  historical  data  lead  to  similar  conclu- 
sions about  the  quality  of  groundwater  in  the  Co- 
lumbia Basin  region.  However,  historical  samples 
had  higher  dissolved  solids  concentrations  in 
Douglas  County.  Historical  samples  also  included 
fewer  sodium  bicarbonate  type  waters  in  the 
region  as  a  whole  than  the  1983  samples.  These 
differences  may  be  due  to  inconsistencies  in  data 
collection  or  analytical  methods.  (Author's  ab- 
stract) 
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EXTENT  AND  SOURCE  OF  SALTWATER  IN- 
TRUSION INTO  THE  ALLUVIAL  AQUIFER 
NEAR  BRINKLEY,  ARKANSAS,  1984, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09026 


GROUND-WATER  LEVELS  AND  DIRECTION 
OF  GROUND-WATER  FLOW  IN  THE  CEN- 
TRAL PART  OF  BERNALILLO  COUNTY,  NEW 
MEXICO,  SUMMER  1983, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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POTENTIAL  IMPACTS  OF  DISCHARGING 
TERTIARY-TREATED  WASTEWATER  INTO 
PORT  ROYAL  SOUND,  SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
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ORGANIC  COMPOUNDS  IN  GROUND 
WATER  NEAR  A  SANITARY  LANDFILL  IN 
THE  TOWN  OF  BROOKHAVEN,  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

K.  A.  Pearsall,  and  E.  J.  Wexler. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4218,    1986. 


22p,  5  fig,  6  tab,  17  ref. 

Descriptors:  'Organic  compounds,  'Groundwater 
quality,  'Sanitary  landfills,  'Pollutant  identifica- 
tion, Brookhaven,  New  York,  Leachates,  Benzene, 
Chlorobenzene,  Ethyl  benzene,  Naphthalene, 
Water  pollution  sources,  Path  of  pollutants,  Aro- 
matic compounds. 

Landfill  leachate  and  groundwater  near  the  Brook- 
haven  landfill  site  were  analyzed  for  volatile,  acid- 
extractable,  and  base/neutral-extractable  organic 
compounds  classified  by  EPA  as  'priority  pollut- 
ants,' and  for  dissolved  organic  carbon  (DOQ  and 
inorganic  constituents.  Thirteen  priority  pollutants 
were  detected,  including  benzene,  chlorobenzene, 
ethyl  benzene,  and  naphthalene.  The  most  com- 
monly detected  priority  pollutant,  benzene,  was 
found  in  the  landfill  leachate  and  in  five  ground- 
water samples.  The  concentration  of  ethyl  benzene 
was  the  highest  of  all  organic  compounds  detect- 
ed-55  micrograms/L  (ug/L)  in  the  leachate. 
Three  samples  downgradient  from  the  site  con- 
tained detectable  levels  of  priority  pollutants;  two 
of  these  from  wells  2000  ft  downgradient  from  the 
site,  contained  trace  amounts  of  chloroform,  and 
the  other,  from  a  well  500  ft  downgradient,  con- 
tained four  priority  pollutants  in  concentrations 
totaling  less  than  20  ug/L.  DOC  concentrations 
ranged  from  410  mg/L  in  the  leachate  to  0.8  mg/ 
L,  which  is  considered  background  level  for 
groundwater  upgradient  of  the  landfill  site.  Sam- 
ples from  downgradient  wells  contained  less  than  8 
mg/L  DOC  except  at  two  wells  500  ft  from  the 
site,  which  contained  21  and  16  mg/L.  (Author's 
abstract) 
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DISSOLVED  CONSTITUENTS  INCLUDING 
SELENIUM  IN  WATERS  IN  THE  VICINITY 
OF  KESTERSON  NATIONAL  WILDLIFE 
REFUGE  AND  THE  WEST  GRASSLAND, 
FRESNO  AND  MERCED  COUNTIES,  CALI- 
FORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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HYDROGEOLOGY  AND  EFFECTS  OF  LAND- 
FILLS ON  GROUND-WATER  QUALITY, 
SOUTHERN  FRANKLIN  COUNTY,  OHIO, 

Geological    Survey,   Columbus,   OH.   Water  Re- 
sources Div. 
J.  T.  deRoche. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS.  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4222,  1985. 
58p,  13  fig,  9  tab,  24  ref. 

Descriptors:  'Ohio,  'Water  quality,  'Geohydrc- 
logy,  'Landfills,  'Groundwater  quality,  'Path  of 
pollutants,  'Waste  disposal,  'Groundwater  move- 
ment, Scioto  River,  Wells,  Fate  of  pollutants,  Dis- 
solved solids,  Ammonia,  Carbon  dioxide,  Aromatic 
compounds,  Metals,  Organic  compounds,  Lea- 
chates. 

Geohydrology  and  water  quality  were  evaluated 
near  five  landfills  along  a  5  mi  segment  of  the 
Scioto  River  valley  south  of  Columbus,  Ohio.  Het- 
erogeneous surficial  deposits  of  sand,  gravel,  and 
till  up  to  160  ft  thick  are  hydraulically  connected 
to  the  underlying  Devonian  limestone,  the  land- 
fills, and  Scioto  River,  which  has  been  leveed  with 
12  to  35  ft  of  refuse.  Groundwater  withdrawals 
caused  a  maximum  21  ft  decline  in  groundwater 
levels  from  1979  to  1982.  The  study  reach  of 
Scioto  River  within  the  influence  of  groundwater 
pumping  is  a  losing  stream,  except  for  a  small 
segment  adjacent  to  one  landfill.  Analysis  of  vari- 
ance indicated  significant  differences  in  ground- 
water quality  between  wells  upgradient  of  landfills, 
downgradient  of  landfills,  and  wells  penetrating 
refuse.  Elevated  specific  conductance  and  concen- 
trations of  total  dissolved  solids,  ammonia,  carbon 
dioxide,  and  dissolved  organic  carbon  in  water 
from  wells  downgradient  from  and  penetrating 
landfills  indicated  leachate  production  and  migra- 
tion is  occurring.  Analysis  of  bed  material  samples 
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from  Scioto  River  and  Scioto  Big  Run  revealed 
concentrations  of  polynuclear  aromatic  hydrocar- 
bons ranging  from  220  to  9,440  microgramsAg 
(ugAg)  of  sediment  and  concentrations  of  toxic 
metals  ranging  from  1  to  720  ug/kg.  Samples  from 
an  upstream  control  station  on  Scioto  River  con- 
tained no  organic  compounds  and  lower  concen- 
trations of  metals  (ranging  from  1  to  260  ug/kg). 
Because  of  multiple  land  uses  within  the  study 
area,  organic  compounds  recovered  form  the 
streambed  sediments  cannot  be  attributed  to  any 
single  source.  The  generation  of  hydrogen  sulfide 
and  methane  gases,  presence  of  a  zone  of  increased 
hardness,  elevated  concentrations  of  common  ionic 
species,  and  dominance  of  ammonia  over  other 
nitrogen  species  indicate  that  leachate  is  being 
produced  and  is  migrating  from  four  landfills  and 
the  river  levee.  Based  on  hydraulic  relationships 
between  groundwater  and  surface  water,  it  is 
highly  probable  that  ground  water  contaminated 
by  leachate  from  the  levee  and  from  one  of  the 
landfills  is  discharging  to  the  Scioto  River.  Leach- 
ate-enriched  groundwater  from  other  landfills  also 
may  begin  to  discharge  to  the  river  if  water  with- 
drawal patterns  in  the  study  area  change.  (Author's 
abstract) 
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SYNTHESIS  OF  THE  RESULTS  OF  THE 
FIELD  VERIFICATION  PROGRAM  WETLAND 
DISPOSAL  ALTERNATIVE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  W.  Simmers,  R.  G.  Rhett,  S.  H.  Kay,  and  B.  L. 

Folsom. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

D-89-2,  February  1989.  Final  Report.  48p,  13  fig, 

11  tab,  38  ref,  append. 

Descriptors:  *Path  of  pollutants,  'Spoil  banks, 
•Field  tests,  'Wetlands,  Waste  disposal,  Heavy 
metals,  Bioassays,  Estuaries,  Organic  compounds, 
Tidal  effects. 

Contaminated  dredged  material  from  the  Black 
Rock  Harbor  (BRH)  maintenance  dredging  project 
of  the  U.S.  Army  Engineer  Division,  New  Eng- 
land, was  used  to  field  verify:  (a)  procedures  for 
predicting  contaminant  mobility  into  plants;  and 
(b)  procedures  for  predicting  contaminant  mobility 
into  animals.  The  wetland  disposal  site  was  con- 
structed within  a  protected  area  using  conventional 
construction  techniques  and  was  hydraulically 
filled  from  barges.  The  estuarine  plant  bioassay 
procedure  was  used  in  the  laboratory  to  evaluate 
heavy  metal  uptake  by  plants  from  composited 
BRH  sediment.  In  general,  the  laboratory  plant 
bioassay  adequately  predicted  heavy  metal  content 
of  field-grown  Spartina  alterniflora  during  the  first 
2  years  following  establishment  of  the  wetland. 
The  wetland  animal  bioassay  was  applied  to  com- 
posited BRH  sediment  in  the  laboratory  using  an 
adaptation  of  the  plant  bioassay  apparatus.  A  pre- 
liminary dynamic,  tidal  simulation  rather  than 
static  bioassay  was  conducted  using  undiluted 
BRH  sediment.  The  wetland  animals  not  only  sur- 
vived in  the  simulated  tidal  bioassay,  but  results 
indicated  that  there  was  a  potential  for  accumula- 
tion of  heavy  metals  and  organic  contaminants.  A 
second  series  of  animal  bioassays  using  tidal  simu- 
lation was  used  with  dredged  material  collected 
from  the  field  site.  Results  of  this  series  of  bioas- 
says agreed  with  the  first  series  of  simulated  tidal 
bioassays;  there  is  a  potential  for  wetland  animals 
in  contact  with  contaminated  dredged  material  to 
accumulate  contaminants.  Comparison  of  field-col- 
lected animal  data  with  the  laboratory  tidal  bioas- 
say data  suggests  that  tidal  simulation  bioassay 
procedures  are  somewhat  overpredictive  of  organ- 
ic contaminant  bioaccumulation.  No  clear  pattern 
between  laboratory  data  and  either  of  the  field 
experiments  emerged  for  heavy  metals.  Additional 
testing  is  recommended  before  an  appropriate  wet- 
land animal  bioassay  procedure  can  be  recom- 
mended. (Lantz-PTT) 
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SUMMARY  OF  DATA  ON  MUNICIPAL  SOLID 
WASTE  LANDFILL  LEACHATE  CHARACTER- 
ISTICS: CRITERIA  FOR  MUNICIPAL  SOLID 
WASTE  LANDFILLS',  (40  CFR  PART  258), 


NUS  Corp.,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  5A. 
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MOVEMENT  AND  FATE  OF  SOLUTES  IN  A 
PLUME  OF  SEWAGE-CONTAMINATED 
GROUND  WATER,  CAPE  COD,  MASSACHU- 
SETTS: U.S.  GEOLOGICAL  SURVEY  TOXIC 
WASTE  GROUND-WATER  CONTAMINATION 
PROGRAM. 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-475,  1984.  Papers  presented 
at  the  Toxic  Waste  Technical  Meeting,  Tucson, 
Arizona,  March  20-22,  1984.  175p.  Edited  by  Denis 
R.  LeBlanc. 

Descriptors:  *Path  of  pollutants,  *Plumes,  *Fate  of 
pollutants,  'Groundwater  pollution,  'Wastewater, 
*Cape    Cod,    'Massachusetts,    Aquifers,    Confer- 


The  U.S.  Geological  Survey  (USGS)  has  begun  a 
nationwide  program  to  study  the  fate  of  toxic 
wastes  in  groundwater.  Several  sites  where 
groundwater  is  known  to  be  contaminated  are 
being  studied  by  interdisciplinary  teams  of  geohy- 
drologists,  chemists,  and  microbiologists.  The  ob- 
jective of  these  studies  is  to  obtain  a  thorough 
quantitative  understanding  of  the  physical,  chemi- 
cal, and  biological  processes  of  contaminant  gen- 
eration, migration,  and  attenuation  in  aquifers.  One 
of  the  sites  being  studied  by  the  USGS  under  this 
program  is  a  plume  of  sewage  contaminated 
groundwater  on  Cape  Cod,  Massachusetts.  The 
plume  was  formed  by  land  disposal  of  treated 
sewage  to  a  glacial  outwash  aquifer  since  1936. 
This  report  summarizes  results  obtained  during  the 
first  year  of  research  at  the  Cape  Cod  s  under  the 
USGS  Toxic-Waste  Ground-Water  Contamination 
Program.  The  seven  papers  included  in  this 
volume  were  presented  at  the  Toxic  Waste  Techni- 
cal Meeting,  Tucson,  Arizona,  in  March  1984. 
They  provide  an  integrated  view  of  the  subsurface 
distribution  of  contaminants  based  on  the  first  year 
of  research  and  discuss  hypotheses  concerning  the 
transport  processes  that  affect  the  movement  of 
contaminants  in  the  plume.  (See  W89-09053  thru 
W89-09059)  (Lantz-PTT) 
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DESCRIPTION  OF  THE  HAZARDOUS-WASTE 
RESEARCH  SITE, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

D.  R.  LeBlanc. 

IN:  Movement  and  Fate  of  Solutes  in  a  Plume  of 

Sewage-Contaminated  Ground  Water,  Cape  Cod, 

Massachusetts:    U.S.    Geological    Survey    Toxic 

Waste    Ground-Water    Contamination    Program. 

USGS  Open-File  Report  84-475,  1984.  p  1-9,  6  fig, 

2  tab,  7  ref. 

Descriptors:  'Plumes,  'Fate  of  pollutants,  'Path  of 
pollutants,  'Massachusetts,  'Water  pollution 
sources,  'Waste  disposal,  'Hazardous  wastes, 
'Groundwater  pollution,  Aquifers,  Infiltration, 
Sand  aquifers,  Stratigraphy,  Groundwater  move- 
ment. 

Disposal  of  treated  sewage  since  1936  to  a  sand 
and  gravel  aquifer  at  Otis  Air  Base,  Cape  Cod, 
Massachusetts,  has  formed  a  plume  of  contaminat- 
ed groundwater  that  is  more  than  11,000  ft  long. 
The  plume  is  being  studied  by  the  U.S.  Geological 
Survey  as  part  of  a  nationwide  program  to  under- 
stand the  fate  of  toxic  wastes  in  groundwater. 
More  than  8  billion  gal  of  secondarily  treated 
sewage  have  been  discharged  to  the  aquifer  at  the 
Otis  Air  Base  sewage  plant  since  1936.  Disposal  is 
by  rapid  infiltration  through  sand  beds.  The  aquifer 
that  receives  the  treated  sewage  is  composed  of  90 
ft  to  140  ft  of  stratified  sand  and  gravel  outwash 
underlain  by  silty  sand  and  by  till.  Groundwater  in 
the  outwash  is  unconfined  and  moves  southward 
toward  Nantucket  Sound  at  a  rate  of  about  1  ft/ 
day.  (See  also  W89-09052)  (Author's  abstract) 
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DIGITAL  MODELING  OF  SOLUTE  TRANS- 
PORT IN  A  PLUME  OF  SEWAGE-CONTAMI- 
NATED GROUND  WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

D.  R.  LeBlanc. 

IN:  Movement  and  Fate  of  Solutes  in  a  Plume  of 

Sewage-Contaminated  Ground  Water,  Cape  Cod, 

Massachusetts:    U.S.    Geological    Survey    Toxic 

Waste    Ground-Water    Contamination    Program. 

USGS  Open-File  Report  84-475,  1984.  p  11-44,  16 

fig,  3  tab,  27  ref. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Massachusetts,  'Cape  Cod,  'Computer 
models,  'Solute  transport,  'Wastewater,  'Ground- 
water pollution,  'Path  of  pollutants,  Boron,  Sand 
aquifers,  Aquifers,  Infiltration,  Model  studies,  Geo- 
hydrology,  Flow  pattern,  Flow  velocity,  Simula- 
tion analysis. 

Conservative  solute  transport  of  boron  in  a  sewage 
plume  in  a  sand  and  gravel  aquifer  was  simulated 
with  a  groundwater  flow  and  solute  transport 
model.  The  plume  was  formed  by  disposal  of  treat- 
ed sewage  through  infiltration  beds  to  an  uncon- 
solidated water  table  aquifer  at  Otis  Air  Base,  Cape 
Cod,  Massachusetts,  since  1936.  The  two-dimen- 
sional, method-of-characteristics  model  was  used 
to  study  the  hydrologic  and  geologic  factors  that 
affect  movement  of  contaminants  in  the  aquifer. 
Flow  was  assumed  to  be  independent  of  solute 
concentration  and  was  simulated  separately  from 
solute  transport.  During  calibration  of  the  steady- 
state  flow  model,  the  best  match  between  observed 
and  computed  water  levels  was  obtained  with  a 
hydraulic  conductivity  of  about  190  ft/day. 
Groundwater  velocities,  which  averaged  about  1 
ft/day,  were  computed  from  the  flow  model  re- 
sults and  an  estimated  effective  porosity  of  0.35. 
The  areal  location  of  the  simulated  boron  plume 
agreed  reasonably  well  with  the  location  of  the 
plume  observed  in  1978-79  after  40  yr  of  disposal. 
Differences  between  the  observed  and  simulated 
locations  of  the  plume  were  due,  in  part,  to  inaccu- 
rate preliminary  delineation  of  the  plume  from 
analyses  of  water  samples  from  wells.  A  subse- 
quent drilling  program  verified  the  predicted  loca- 
tion of  the  eastern  boundary  of  the  plume.  The 
two-dimensional  model  computes  average  concen- 
trations for  the  aquifer's  entire  thickness,  whereas 
the  plume  occupies  only  part  of  the  saturated 
thickness.  Consequently,  the  model  was  unable  to 
simulate  the  observed  concentrations  accurately. 
In  these  simulations,  as  much  as  65%  of  the  treated 
sewage  discharges  to  a  pond  located  near  the  infil- 
tration beds.  The  beds  cover  an  area  that  extends 
from  1,500  to  2,500  ft  from  the  pond,  and  the  rate 
of  mass  discharge  to  the  pond  is  very  sensitive  to 
the  distance  between  the  pond  and  the  active  beds. 
(See  also  W89-09052)  (Author's  abstract) 
W89-09054 


SEWAGE  CONTAMINANTS  IN  GROUND 
WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

E.  M.  Thurman,  L.  B.  Barber,  M.  L.  Ceazan,  R.  L. 

Smith,  and  M.  G.  Brooks. 

IN:  Movement  and  Fate  of  Solutes  in  a  Plume  of 

Sewage-Contaminated  Ground  Water,  Cape  Cod, 

Massachusetts:    U.S.    Geological    Survey    Toxic 

Waste    Ground-Water    Contamination    Program. 

USGS  Open-File  Report  84-475,  1984.  p  47-87,  9 

fig,  4  tab,  11  ref. 

Descriptors:  'Massachusetts,  'Cape  Cod,  'Plumes, 
'Wastewater,  'Groundwater  pollution,  'Path  of 
pollutants,  Sand  aquifers,  Aquifers,  Nutrients,  Ni- 
trates, Ammonia,  Phosphates,  Organic  compounds, 
Volatile  organic  compounds,  Cations,  Anions. 

The  major  cations  and  anions  in  the  sewage  plume 
at  Otis  Air  Base,  Massachusetts,  are  transported  at 
the  front  of  the  plume  and  do  not  appear  to  be 
retained  by  the  sand  and  gravel  aquifer.  Nutrients 
behave  conservatively  and  nonconservatively.  Ni- 
trate moves  rapidly  while  ammonia  and  phosphate 
are  retarded.  Organic  constituents  are  present  in 
the  contaminated  area  of  the  aquifer,  and  deter- 
gents  are   a   major   component   of  the  dissolved 
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organic  carbon.  Volatile  organic  compounds  are 
present  in  the  aquifer,  although  not  as  far  down- 
gradient  as  the  detergents.  Also,  the  volatiles  make 
only  a  small  contribution  to  the  dissolved  organic 
carbon  (<  2%).  (See  also  W89-09052)  (Author's 
abstract) 
W89-09055 


CLOSED-LOOP  STRIPPING,  COMBINED 
WITH  CAPILLARY  GAS  CHROMATOGRA- 
PHY/MASS  SPECTROMETRY  ANALYSIS  TO 
DEFINE  A  SEMI-VOLATILE  ORGANIC  CON- 
TAMINANT PLUME, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-09056 


EVIDENCE  OF  MICROBIAL  PROCESSES  IN 
SEWAGE-CONTAMINATED  GROUND 

WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

M.  L.  Ceazan,  D.  M.  Updegraff,  and  E.  M. 

Thurman. 

IN:  Movement  and  Fate  of  Solutes  in  a  Plume  of 

Sewage-Contaminated  Ground  Water,  Cape  Cod, 

Massachusetts:    U.S.    Geological    Survey    Toxic 

Waste    Ground-Water    Contamination    Program. 

USGS  Open-File  Report  84-475,  1984.  p  115-136,  5 

fig,  2  tab,  24  ref. 

Descriptors:  Denlirification,  *Nitrification,  *Mi- 
crobial  degradation,  *Groundwater  pollution, 
•Plumes,  'Massachusetts,  *Cape  Cod,  *Fate  of 
pollutants,  Organic  compounds,  Biodegradation, 
Pollutant  identification,  Wastewater,  Microbiologi- 
cal studies. 

The  importance  of  microbial  degradation  of  organ- 
ic compounds  is  investigated,  as  well  as  the  trans- 
formation of  inorganic  compounds  in  the  sewage 
plume  at  Otis  Air  Base,  Massachusetts.  The 
number  of  plate-count  bacteria  in  the  water  was 
determined  by  plating  the  groundwater  samples  on 
nutrient  agar  and  dilute  soil-extract  (DSEA).  The 
number  of  colony-forming  units  (CFU)  on  both 
nutrient  agar  and  dilute  soil-extract  agar  showed 
the  same  spatial  distributions,  but  dilute  soil-extract 
agar  yielded  higher  numbers  of  colony-forming 
units  than  nutrient  agar.  An  increase  in  bacterial 
count  occurred  in  the  contaminated  zone.  Evi- 
dence exists  that  microbially  mediated  denitrifica- 
tion,  dissimilatory  nitrate  reduction,  and  nitrifica- 
tion could  be  occurring  in  the  plume.  (See  also 
W89-09052)  (Author's  abstract) 
W89-09057 


MICROBIAL  DISTRIBUTION  AND  HETERO- 
TROPHIC UPTAKE  IN  A  SEWAGE  PLUME, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

R.  W.  Harvey,  R.  L.  Smith,  and  L.  George. 

IN:  Movement  and  Fate  of  Solutes  in  a  Plume  of 

Sewage-Contaminated  Ground  Water,  Cape  Cod, 

Massachusetts:    U.S.    Geological     Survey    Toxic 

Waste    Ground-Water    Contamination    Program. 

USGS  Open-File  Report  84-475,  1984.  p  139-152,  4 

fig,  2  tab,  16  ref. 

Descriptors:  •Microbiological  studies, 

•Wastewater,  'Plumes,  'Massachusetts,  *Cape 
Cod,  'Fate  of  pollutants,  *Groundwater  pollution, 
Bacteria,  Sediment  contamination,  Sand  aquifers, 
Infiltration. 

The  bacterial  abundance,  distribution,  and  hetero- 
trophic uptake  in  groundwater  contaminated  by 
treated  sewage  at  Otis  Air  Base,  Massachusetts, 
was  determined  from  groundwater  and  sediment- 
core  samples  Numbers  of  free-living  bacteria  in 
contaminated  groundwater  declined  steadily  with 
increasing  distance  from  the  infiltration  sand  beds 
where  the  treated  sewage  recharges  the  aquifer. 
The  numbers  decline  from  1.94  million/ml  at  depth 
of  6  m  to  1.58  million/ml  at  a  depth  of  14  m,  then 
declined  at  depths  of  20  m  and  31  m  to  1.29 
million/ml  and  0.96  million/ml  respectively.  A  ma- 
jority of  the  bacteria  in  contaminated  and  unconta- 
minatcd  zones  of  the  aquifer  were  bound 


faces  of  particulates  with  diameters  of  <  60  mi- 
crometers. Glucose-uptake  rates,  assayed  at  in  situ 
and  5  uM  (micromolar)  concentrations,  declined 
steadily  in  groundwater  sampled  along  a  transect 
that  extends  from  0.64  to  1.80  km.  A  preparative 
wet-sieving  technique  for  use  in  processing  core 
samples  for  bacterial  enumeration  was  fund  to 
yield  higher  counts  than  a  previously  used  prepara- 
tive settling  technique.  (See  also  W89-09052)  (Au- 
thor's abstract) 
W  89-0905  8 


PRELIMINARY  STUDY  OF  DENITRIFICA- 
TION  IN  A  PLUME  OF  SEWAGE-CONTAMI- 
NATED GROUND  WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

R.  L.  Smith,  and  J.  H.  Duff. 

IN:  Movement  and  Fate  of  Solutes  in  a  Plume  of 

Sewage-Contaminated  Ground  Water,  Cape  Cod, 

Massachusetts:    U.S.    Geological    Survey    Toxic 

Waste    Ground-Water    Contamination     Program. 

USGS  Open-File  Report  84-475,  1984.  p  153-175,  9 

fig,  1  tab,  24  ref. 

Descriptors:  *Plumes,  *Massachusetts,  *Cape  Cod, 
•Denitrification,  *Wastewater,  *Groundwater  pol- 
lution, *Fate  of  pollutants,  Nitrates,  Wastewater 
treatment,  Microbiological  studies. 

High  concentrations  of  nitrate  (1  milliMole  (mM)) 
were  present  in  secondarily  treated  sewage  enter- 
ing sand  infiltration  beds  at  the  Otis  Air  Base, 
Massachusetts,  sewage  treatment  plant,  as  opposed 
to  undetectable  concentrations  of  nitrate  and 
oxygen  in  the  underlying  groundwater.  This  sug- 
gested that  a  zone  of  denitrification  had  been  estab- 
lished within  the  contaminated  aquifer.  Well  water 
and  core  samples  taken  from  the  zone  of  contami- 
nation were  assayed  for  denitrification  potential 
using  the  acetylene  blockage  technique.  Sewage 
effluent  and  slurried  core  material  demonstrated 
endogenous  denitrifying  activity,  whereas  corre- 
sponding well  water  samples  did  not.  Addition  of 
nitrate  (1  mM/L)  had  no  effect  upon  denitrifica- 
tion rates  but  glucose  4-  nitrate  amendments  (1 
mM/L  of  each)  stimulated  activity  in  both  water 
and  core  samples.  In  general,  the  highest  rates  of 
activity  were  evident  in  samples  taken  nearest  the 
sand  beds;  samples  taken  from  outside  the  contami- 
nation plume  did  not  produce  N20  under  any 
conditions  tested.  These  results  establish  that  deni- 
trification can  occur  in  subsurface  systems  and 
thereby  serve  as  a  mechanism  to  remove  nitrate 
from  contaminated  groundwater.  (See  also  W89- 
09052)  (Author's  abstract) 
W 89-09059 


WATER  QUALITY  DATA  FOR  SELECTED 
STREAMS  TRIBUTARY  TO  THE  TIDAL  PO- 
TOMAC RIVER  AND  ESTUARY,  MARYLAND 
AND  VIRGINIA,  1979-81  WATER  YEARS, 

Geological   Survey,   Richmond,   VA.   Water   Re- 
sources Div. 
R.  E.  Hickman. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-873,  (1983).  69p,  1  fig,  1  tab,  8 
ref,  5  append. 

Descriptors:  *Hydrologic  data  collections,  'Water 
quality,  'Data  collections,  'Potomac  River, 
•Maryland,  'Virginia,  Physical  properties,  Estu- 
aries, Chemical  properties,  Rock  Creek,  Anacostia 
River,  Occoquan  River,  St.  Clements  Creek,  Bio- 
chemical oxygen  demand,  Silica,  Phosphorus,  Ni- 
trogen, Specific  conductivity,  Chlorophyll-a,  Phy- 
toplankton,  Biomass,  Turbidity. 

Observations  of  the  physical,  chemical,  and  biolog- 
ical water  quality  of  five  streams  draining  to  the 
tidal  Potomac  River  and  Estuary  during  the  1979- 
81  water  years  are  tabulated.  The  streams  sampled 
are  Rock  Creek,  the  Northwest  and  Northeast 
Branches  of  the  Anacostia  River,  the  Occoquan 
River,  and  St.  Clements  Creek.  Samples,  usually 
collected  during  storms,  were  routinely  analyzed 
for  sediment,  biochemical  oxygen  demand,  dis- 
solved silica,  and  the  total  and  dissolved  forms  of 
phosphorus  and  of  nitrogen  species.  Additional 
analyses  for  specific  conductance,  chlorophyll-a, 


and  phytoplankton  abundance  and  generic  compo- 
sition were  done  on  a  few  samples  taken  during  the 
1980  water  year.  Observations  of  water  tempera- 
ture were  made  during  the  same  period.  Selected 
measurements  of  the  turbidity  of  the  raw  water 
intake  for  the  Occoquan  Water  Treatment  Plant 
also  are  included.  (Author's  abstract) 
W 89-09068 


SELECTED  HYDROLOGIC  DATA,  KOLOB- 
ALTON-KAIPAROWITS  COAL-FIELDS  AREA, 
SOUTH-CENTRAL  UTAH, 

Geological   Survey,   Salt   Lake  City,    UT    Water 
Resources  Div. 
G.  G.  Plantz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-871,  1983.  25p,  1  fig,  8  tab,  1 
plate,  5  ref. 

Descriptors:  'Hydrologic  data  collections,  'Coal 
mining,  'Environmental  effects,  'Water  quality, 
'Utah,  Colorado  River,  Virgin  River,  Escalante 
River,  Paria  River,  Data  collections,  Calcium, 
Magnesium,  Sodium,  Potassium,  Alkalinity,  Sul- 
fates, Chlorides,  Fluorides,  Silica,  Nitrogen, 
Boron,  Iron,  Manganese,  Wells,  Springs,  Streams, 
Water  temperatures,  Chemical  analysis. 

The  Kolob-Alton-Kaiparov.its  coal  field  area  in- 
cludes about  4,500  sq  mi  in  parts  of  the  Colorado 
River  Basin  and  the  Great  Basin.  The  area  varies  in 
altitude  from  <  4,000  to  >  10,000  ft,  and  is 
comprised  chiefly  of  plateaus,  benches,  and  ter- 
races that  are  dissected  by  deep,  narrow  canyons. 
Water  quality  was  studied  in  principal  streams 
draining  the  area,  the  Virgin,  Sevier,  Escalante, 
and  Paria  Rivers;  and  Coal,  Kanab,  and  Wahweap 
Creeks.  Most  of  the  data  included  in  this  report 
were  collected  by  the  U.S.  Geological  Survey 
from  October  1980  to  September  1982,  as  part  of  a 
hydrologic  study  in  cooperation  with  the  U.S. 
Bureau  of  Land  Management  to  evaluate  potential 
impacts  of  coal  mining  on  the  area's  water  re- 
sources. Data  include:  discharge,  water  tempera- 
ture, specific  conductance,  and  pH.  Data  collected 
from  selected  wells  and  springs  include:  specific 
conductance,  pH,  hardness,  and  dissolved  quanti- 
ties of  calcium,  magnesium,  potassium,  sodium, 
sulfates,  chlorides,  fluorides,  silica,  nitrogen, 
boron,  iron,  and  manganese.  (Lantz-PTT) 
W89-09070 


HYDROLOGIC  DATA  FOR  THE  DRAINAGE 
BASINS  OF  CHATFIELD  AND  CHERRY 
CREEK  LAKES,  DENVER  METROPOLITAN 
AREA,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  W.  Gibbs,  L.  M.  Arnold,  and  R.  L.  Reed. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-857,  1983.  232p,  1  fig,  281  tab, 
1  plate,  1  ref. 

Descriptors:  'Hydrologic  data,  'Chatfield  Lake, 
'Cherry  Creek  Lake,  'Environmental  effects, 
'Denver,  'Colorado,  'Urban  areas,  'Eutrophica- 
tion,  Monitoring,  Precipitation,  Stream  discharge, 
Water  level,  Groundwater  quality,  Pollution  load, 
Water  resources  development,  Recreation. 

Chatfield  and  Cherry  Creek  Lakes  are  flood  con- 
trol lakes  constructed  by  the  U.S.  Army  Corps  of 
Engineers  and  leased  to  the  Colorado  Division  of 
Parks  and  Recreation.  Both  lakes  are  in  the 
Denver  metropolitan  area  and  provide  a  variety  of 
recreational  activities,  including  boating,  camping, 
fishing,  picnicking,  and  swimming.  The  projected 
increase  of  urban  development  in  the  drainage 
basins  of  Chatfield  and  Cherry  Creek  lakes  could 
increase  the  constituent  loads  delivered  to  the 
lakes.  Due  to  the  eutrophic  condition  of  Cherry 
Creek  Lake  and  the  potential  eutrophic  condition 
of  Chatfield  Lake,  increased  constituent  loads 
could  affect  the  suitability  of  the  lakes  for  recrea- 
tion. A  monitoring  program  was  started  to  deter- 
mine the  constituent  loads  of  the  drainage  basins  to 
both  lakes.  A  network  of  monitoring  stations  was 
established  to  collect  ambient  water  quality  sam- 
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pies,  storm  runoff  water  quality  samples,  precipita- 
tion, and  stream  discharge.  In  the  Cherry  Creek 
basin  12  observation  wells  were  established  in  the 
alluvium  upgradient  from  Cherry  Creek  lake. 
Water  levels  and  water  quality  data  were  collected 
to  determine  the  quantity  and  quality  of  ground- 
water entering  Cherry  Creek  lake.  Data  were  col- 
lected from  January  through  December  1982.  The 
data  may  be  used  to  evaluate  the  present  and 
projected  impact  of  urbanization  in  the  drainage 
basins  and  the  effect  of  increased  constituent  loads 
delivered  to  Chatfield  and  Cherry  Creek  lakes. 
(Author's  abstract) 
W89-09077 


WATER-RESOURCES    INVESTIGATIONS    OF 
THE   U.S.  GEOLOGICAL  SURVEY  IN  WYO- 
MING, FISCAL  YEAR  1983, 
Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09079 


HYDROGEOLOGY  AND  WATER  QUALITY 
OF  SIGNIFICANT  SAND  AND  GRAVEL 
AQUIFERS  IN  PARTS  OF  ANDROSCOGGIN, 
CUMBERLAND,  FRANKLIN,  KENNEBEC, 
LINCOLN,  OXFORD,  SAGADAHOC,  AND 
SOMERSET  COUNTIES,  MAINE:  SAND  AND 
GRAVEL  AQUIFER  MAPS  10,  11,  16,  17  AND 
32, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-O9085 


OCCURRENCE  OF  URANIUM  IN  GROUND 
WATER  IN  THE  VICINITY  OF  THE  U.S.  DE- 
PARTMENT OF  ENERGY  FEED  MATERIALS 
PRODUCTION  CENTER,  FERNALD,  OHIO, 

Geological    Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
A.  C  Sedam. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-099,  1985.  23p,  5  fig,  4  tab,  6 
ref. 

Descriptors:  *Radioactive  waste  disposal,  *Ohio, 
•Uranium,  'Groundwater  pollution,  *Water  pollu- 
tion sources,  *Waste  disposal,  Hazardous  wastes, 
Fate  of  pollutants,  Wells. 

Process  wastes  are  stored  on  site  in  rubber-lined 
and  clay-lined  pits  and  in  large  tanks  at  the  U.S. 
Department  of  Energy  Feed  Materials  Production 
Center  (FMPC),  where  purified  uranium  and  ura- 
nium compounds  are  produced.  Water  samples  col- 
lected from  off-site  domestic  and  commercial  wells 
in  December  1981  and  in  August  1982,  contained 
concentrations  of  dissolved  uranium  that  ranged 
from  <  0.4  to  430  micrograms/L  (ug/L).  The 
wells  whose  samples  contained  unusual  concentra- 
tions of  uranium  (>  10  ug/L)  lie  roughly  along  a 
line  extending  about  2000  ft  south  from  the  south- 
ern boundary  of  FMPC.  The  offsite  area  affected 
by  these  concentrations  is  probably  <  100  acres.  It 
is  not  possible  to  determine  the  exact  point  of 
origination  of  contaminants  in  the  groundwater  on 
the  basis  of  available  data.  (Author's  abstract) 
W89-09086 


HYDROLOGIC  AND  GEOCHEMICAL  DATA 
FOR  THE  BIG  BROWN  LIGNITE  MINE  AREA, 
FREESTONE  COUNTY,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

M.  E.  Dorsey. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-338,  1985.  17p,  3  fig,  8  tab,  10 
ref. 

Descriptors:  *Coal  mining,  'Environmental  ef- 
fects, 'Groundwater  pollution,  'Geochemistry, 
•Freestone  County,  'Texas,  'Groundwater  qual- 
ity. Aquifers,  Mineralogy,  Hydrologic  data,  Sulfur, 
Chemical  analysis,  Dissolved  solids. 


Lignite  mining  in  east  and  east-central  Texas  is 
increasing  in  response  to  increased  energy  needs 
throughout  the  State.  Associated  with  the  increase 
in  mining  activities  is  a  greater  need  to  know  the 
effects  of  mining  activities  on  the  water  quantity 
and  quality  of  near  surface  aquifers.  The  near 
surface  lignite  beds  mined  at  the  Big  Brown  Lig- 
nite Mine  are  from  the  Calvert  Bluff  Formation  of 
the  Wilcox  Group  of  Eocene  age,  which  is  a  minor 
aquifer  generally  having  water  suitable  for  all  uses, 
in  eastern  Freestone  County,  Texas.  One  of  the 
potential  hydrologic  effects  of  surface  coal  mining 
is  a  change  in  the  quality  of  groundwater  associat- 
ed with  replacement  of  aquifer  materials  by  mine 
spoils.  The  purpose  of  this  report  is  to  compile  and 
categorize  geologic,  mineralogic,  geochemical,  and 
hydrologic  data  for  the  Big  Brown  Lignite  Mine 
and  surrounding  area  in  east-central  Texas.  Includ- 
ed are  results  of  paste-extract  analyses,  constituent 
concentrations  in  water  from  batch-mixing  experi- 
ments, sulfur  analyses,  and  minerals  or  mineral 
groups  detected  by  X-ray  diffraction  in  12  spoil 
material  samples  collected  from  3  locations  at  the 
mine  site.  Also,  common-constituent  and  trace- 
constituent  concentrations  in  water  from  eight  se- 
lected wells,  located  updip  and  downdip  from  the 
mine,  are  presented.  Dissolved  solids  concentra- 
tions in  water  from  batch-mixing  experiments  vary 
from  12  to  908  mg/L.  Water  from  selected  wells 
contains  dissolved  solids  concentrations  ranging 
from  75  to  510  mg/L.  (Author's  abstract) 
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LEACHATE  MIGRATION  FROM  AN  IN  SITU 
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Geohydrologic  factors  influencing  leachate  move- 
ment from  an  in  situ  oil  shale  retort  near  Rock 
Springs,  Wyoming,  were  investigated  by  develop- 
ing models  of  groundwater  flow  and  solute  trans- 
port. Leachate,  indicated  by  the  conservative  ion 
thiocyanate,  has  been  observed  1/2  mi  downgra- 
dient  from  the  retort.  The  contaminated  aquifer  is 
part  of  the  Green  River  Formation  and  consists  of 
thin,  permeable  layers  of  tuff  and  sandstone  inter- 
bedded  with  oil  shale.  Most  solute  migration  has 
occurred  in  an  8-ft  sandstone  at  the  top  of  the 
aquifer.  Groundwater  flow  in  the  study  area  is 
complexly  3-D  and  is  characterized  by  large  verti- 
cal variations  in  hydraulic  head.  The  solute  trans- 
port model  was  used  to  predict  the  concentration 
of  thiocyanate  at  a  point  where  groundwater  dis- 
charges to  the  land  surface.  Leachates  with  peak 
concentrations  of  thiocyanate-45  mg/L  or  ap- 
proximately one-half  the  initial  concentration  of 
retort  water-were  estimated  to  reach  the  dis- 
charge area  during  January  1985.  Advantages  as 
well  as  the  problems  of  site  specific  studies  are 
described.  Data  such  as  the  distribution  of  thin 
permeable  beds  or  fractures  may  introduce  an  un- 
manageable degree  of  complexity  to  basin-wide 
studies  but  can  be  incorporated  readily  in  site 
specific  models.  Solute  migration  in  the  study  area 
primarily  occurs  in  thin  permeable  beds  rather  than 
in  oil  shale  strata.  Because  of  this  behavior,  leach- 
ate traveled  far  greater  distances  than  might  other- 
wise have  been  expected.  The  detail  possible  in  site 
specific  models  permits  more  accurate  prediction 
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of  solute  transport  than  is  possible  with  basin-wide 
models.  A  major  problem  in  site  specific  studies  is 
identifying  model  boundaries  that  permit  the  accu- 
rate estimation  of  aquifer  properties.  If  the  quantity 
of  water  flowing  through  a  study  area  cannot  be 
determined  prior  to  modeling,  the  hydraulic  con- 
ductivity and  groundwater  velocity  will  be  esti- 
mated poorly.  (Author's  abstract) 
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Samples  of  shallow  groundwater  that  underlies 
much  of  the  irrigated  area  in  the  western  San 
Joaquin  Valley  of  California  were  analyzed  for 
various  major  ions  and  trace  elements,  including 
selenium.  Concentrations  of  the  major  ions  gener- 
ally were  similar  for  groundwater  collected  in  the 
two  primary  geologic  zones-the  alluvial  fan  and 
basin  trough.  Soils  in  the  alluvial  fan  zone  are 
derived  from  Coast  Range  rocks  and  soils  in  the 
basin-trough  zone  are  from  a  mixture  of  Sierra 
Nevada  and  Coast  Range  sources.  Most  of  the 
variance  in  concentrations  of  major  ions,  as  deter- 
mined by  principal  components  analysis,  was  asso- 
ciated with  groundwater  salinity  and  the  dominant 
ions-magnesium,  sodium,  sulfate,  and  chloride. 
Most  of  the  variance  in  trace  elements  was  associ- 
ated with  concentrations  of  boron,  molybdenum, 
selenium,  and  vanadium,  which  are  present  as 
mobile  oxyanions.  The  concentrations  of  oxyanions 
trace  elements  were  significantly  correlated 
(a=0.05)  with  groundwater  salinity,  but  the  corre- 
lations between  selenium  and  salinity  and  molybde- 
num and  salinity  were  significantly  different 
(a =0.05)  in  the  alluvial  fan  geologic  zone  com- 
pared with  the  basin-trough  geologic  zone.  In  ad- 
dition, selenium  concentrations  are  significantly 
(a  =  0.05)  higher  in  the  groundwater  of  the  alluvial 
fan  zone  than  in  the  basin-trough  zone.  The  evi- 
dence suggests  that  the  main  factors  influencing 
selenium  concentrations  in  the  shallow  groundwat- 
er are  the  degree  of  groundwater  salinity  and 
geologic  source  of  the  alluvial  soil  material.  (Au- 
thor's abstract) 
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solids,  Chlorides,  Sulfates,  Iron,  Uranium,  Envi- 
ronmental effects. 

During  1979-84,  35  wells  completed  in  the  princi- 
pal aquifer  in  the  Salt  Lake  Valley,  Utah,  that  had 
been  sampled  during  1962-67  were  resampled  to 
determine  if  water  quality  changes  had  occurred. 
The  dissolved  solids  concentration  of  the  water 
from  13  of  the  wells  has  increased  by  more  than 
10%  since  1962-67.  Much  of  the  ground  water 
between  the  mouth  of  Bingham  Canyon  and  the 
Jordan  River  about  10  mi  to  the  east  has  been 
contaminated  by  seepage  from  reservoirs  and  evap- 
oration ponds  associated  with  mining  activities. 
Many  domestic  and  irrigation  wells  yield  water 
with  concentrations  of  dissolved  solids  that  exceed 
2,000  mg/L.  A  reservoir  in  the  mouth  of  Bingham 
Canyon  contains  acidic  waters  with  a  pH  of  3  to  4 
and  concentrations  of  dissolved  solids  ranging 
from  43,000  to  68,000  mg/L.  Seepage  from  evapo- 
ration ponds,  which  are  about  4.5  mi  east  of  the 
reservoir,  also  is  acidic  and  contains  similar  con- 
centrations of  dissolved  solids.  East  of  the  reser- 
voir, where  a  steep  hydraulic  gradient  exists  along 
the  mountain  front,  the  velocities  of  contaminant 
movement  were  estimated  to  range  from  about 
680-1,000  ft/yr.  Groundwater  underlying  part  of 
the  community  of  South  Salt  Lake  near  the  Jordan 
River  has  been  contaminated  by  leachate  from 
uranium-mill  tailings.  The  major  effect  of  the 
leachate  from  the  tailings  of  the  Vitro  Chemical 
Co.  on  the  shallow  unconfmed  aquifer  downgra- 
dient  from  the  tailings  was  the  contribution  of 
measurable  quantities  of  dissolved  solids,  chloride, 
sulfate,  iron,  and  uranium.  The  concentration  of 
dissolved  solids  in  uncontaminated  water  was  1,650 
mg/L,  whereas  downgradient  from  the  tailings 
area,  the  concentrations  ranged  from  2,320-21,000 
mg/L.  The  maximum  volume  of  contaminated 
water  was  estimated  to  be  7,800  acre-ft.  The  major 
effect  of  the  leachate  from  the  Vitro  tailings  on  the 
confined  aquifer  was  the  contribution  of  measura- 
ble quantities  of  dissolved  solids,  chloride,  sulfate, 
and  iron.  The  concentration  of  dissolved  solids 
upgradient  from  the  tailings  was  330  mg/L,  and 
beneath  and  downgradient  from  the  tailings  the 
concentrations  were  864  and  1,240  mg/L.  The 
minimum  volume  of  contaminated  water  in  the 
confined  aquifer  was  estimated  to  be  about  12,000 
acre-ft.  (Lantz-PTT) 
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fects, Groundwater  recharge,  Wells,  Geohydro- 
logy,  Groundwater  movement,  Agricultural 
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An  investigation  to  assess  the  movement  and  fate 
of  ethylene  dibromide  (EDB)  in  the  Upper  Flori- 
dan  aquifer  (formerly  the  principal  artesian  aquifer) 
was  conducted,  because  a  previous  investigation 
conducted  in  August  1983,  had  found  EDB  con- 
tamination of  the  aquifer  in  about  a  4  sq  mi  area  in 
central  Seminole  County,  Georgia.  Analyses  of 
water  from  wells  resampled  in  June  1985  indicate 
that  EDB  was  present  in  the  groundwater  2  yr 
after  last  being  applied  as  a  soil  fumigant.  The 
investigation  revealed  that  groundwater  recharge 
and  irrigation  pumping  between  August  1983  and 
June  1985  did  not  substantially  change  the  areal 
extent  of  EDB  in  the  Upper  Floridan  aquifer  but 
concentrations  of  EDB  seem  to  be  declining.  The 
highest  concentrations  again  were  found  in  two 
irrigation  wells  near  Buck  Hole,  a  sinkhole  in  a 
swampy  depression  in  central  Seminole  County. 
EDB  concentrations  in  these  two  wells  ranged 
from  1.5  to  13  micrograms/L.  Samples  from  two 
of  three  wells  in  the  residuum  near  Buck  Hole  also 
had  detectable  concentrations  of  EDB.  The  pres- 
ence of  EDB  in  water  samples  from  wells  tapping 
the  residuum  and  wells  tapping  the  Upper  Floridan 
aquifer  indicates  that  agriculturally  applied  EDB 
has  moved  downward  from  the  surface  soils 
through  the  residuum  and  into  the  aquifer.  Results 
of  aquifer  tests  conducted  in  a  similar  geohydrolo- 
gic  setting  suggest  that  local  pumping  from  the 
highly  transmissive  aquifer  may  accelerate  down- 
ward movement  of  water  and  EDB.  Potentiome- 
tric  surface  maps  of  the  Upper  Floridan  aquifer 
indicate  that  east  of  Fishpond  Drain,  where  the 
highest  concentrations  of  EDB  were  detected,  the 
direction  of  groundwater  flow  and  the  direction  of 
potential  EDB  transport  generally  is  south-south- 
easterly. However,  the  movement  of  an  EDB 
plume  from  the  area  of  relatively  high  concentra- 
tions near  Buck  Hole  along  inferred  groundwater 
flow  lines  was  not  detected.  (Author's  abstract) 
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Monthly  water  quality  monitoring  of  streams  was 
begun  by  Michigan  Department  of  Natural  Re- 
sources in  1973  to:  (1)  determine  temporal  and 
spatial  variability,  (2)  detect  long-term  trends,  and 
(3)  describe  changes  in  water  quality  near  urban 
areas.  A  statistical  analysis  and  summary  of  data 
collected  from  1973  through  1984  is  presented. 
Concentrations  and  discharges  of  nine  commonly 
measured  water  quality  constituents  and  specific 
conductance  are  examined.  Twenty-three  sites  on 
inland    streams   (streams   draining   basins    wholly 


within  Michigan)  and  20  sites  on  Detroit  River  are 
discussed.  The  changes  in  water  quality  in  9  river* 
near  12  urban  areas  in  Michigan's  southern  Lower 
Peninsula  and  the  relation  between  streamflow  and 
selected  water  quality  characteristics,  including 
phosphorus,  chloride,  sulfate,  nitrogen,  specific 
conductance,  and  solid  residues  are  described.  Re- 
sults show  that  the  median  dissolved  solids  concen- 
tration in  Clinton  River  downstream  from  Pontiac 
exceed  Michigan's  1986  stream  water  quality 
standard.  Among  inland  streams,  constituent  con- 
centrations and  discharges  generally  were  greatest 
in  Saginaw  River  and  least  in  Grand  River  up- 
stream from  Jackson.  Greatest  changes  in  constitu- 
ent discharges  occurred  in  the  Detroit  River  near 
the  Detroit  area;  the  least  occurred  in  the  Chippe- 
wa River  near  Mount  Pleasant.  Generally,  higher 
streamflows  were  associated  with  lower  concentra- 
tions. Changes  in  streamflow  and  changes  in  con- 
stituent concentrations  near  urban  areas  were  cor- 
related in  57%  of  the  120  analyses.  Generally, 
higher  changes  in  streamflow  were  associated  with 
lower  changes  in  concentrations.  (Lantz-PTT) 
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Beginning  in  1986,  the  Congress  has  annually  ap- 
propriated funds  for  the  U.S.  Geological  Survey  to 
test  and  refine  concepts  for  a  National  Water- 
Quality  Assessment  (NAWQA)  Program.  The  pro- 
gram is  in  a  pilot  phase  with  field  studies  occurring 
in  seven  areas  around  the  Nation.  The  program  is 
intended  to  address  a  wide  range  of  national  water 
quality  issues  that  include  chemical  contamination, 
acidification,  eutrophication,  salinity,  sedimenta- 
tion, and  sanitary  quality.  The  goals  of  the  pro- 
gram are  to:  (1)  Provide  nationally  consistent  de- 
scriptions of  current  water  quality  conditions  for  a 
large  part  of  the  Nation's  water  resources;  (2) 
Define  long-term  trends  (or  lack  of  trends)  in 
water  quality;  and  (3)  Identify  and  describe  the 
relations  of  current  conditions  and  trends  in  water 
quality  to  natural  and  human  factors.  Funding  his- 
tory, applications  for  NAWQA  information,  and 
the  program  design  are  summarized  in  this  brief 
report.  (Lantz-PTT) 
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Field  studies  in  Tucson,  Arizona  were  conducted 
based  on  the  discovery  of  contaminants  in  ground- 
water from  a  substantial  number  of  municipal  and 


120 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


private  wells,  and  evidence  that  the  presence  of  a 
thick  unsaturated  zone  does  not  prevent  the  even- 
tual migration  of  contaminants  to  regional  ground- 
water systems.  A  pulse  of  water  containing  a  tracer 
was  monitored  as  it  passed  through  the  unsaturated 
zone  by  using  six  soil-moisture  samplers  (lysi- 
meters)  that  were  installed  at  depths  of  1 1  to  45  ft, 
10  ft  apart,  beneath  a  shallow,  manmade,  3/4-acre 
recharge  basin.  The  tracer  was  allowed  to  infiltrate 
into  the  ground  for  seven  days,  and  water  was 
collected  from  samplers  at  12-hr  intervals  for  about 
30  days.  Well  defined  tracer  peaks,  presented 
graphically  as  tracer  breakthrough  curves,  were 
observed  for  all  but  one  of  the  lysimeters  installed 
at  the  site.  Maximum  tracer  concentration  showed 
no  consistent  relation  with  depth;  tracer  break- 
through sometimes  occurred  earlier  in  deep  sam- 
pling locations  than  in  shallow  ones.  Rather  than 
moving  straight  down,  water  movement  occurred 
along  preferential  flow  paths,  referred  to  as  bypass 
or  macropore  flow,  probably  at  low  soil  tension 
which  occurs  when  the  soil  is  near  saturation. 
Under  such  conditions,  contaminant  arrival  times 
can  occur  sooner  than  would  be  expected  if  flow 
was  assumed  to  occur  as  a  uniform  wetting  front 
that  pushes  ahead  of  it  the  water  previously  stored 
in  the  pores  of  the  unsaturated  sediments.  Much  of 
the  water  stored  in  the  soil  profile  is  not  involved 
under  conditions  of  bypass  flow,  and  less  interac- 
tion occurs  between  the  recharge  water  and  the 
solid  matrix  of  the  unsaturated  zone.  Therefore 
certain  substances  such  as  chlorinated  hydrocar- 
bons (trichloroethylene,  pesticides),  other  refracto- 
ry organic  compounds  (detergents,  humic  acid), 
and  microorganisms  (bacteria)  could  pass  into  the 
underlying  groundwater.  Results  of  this  study  have 
applicability  throughout  the  southwestern  United 
States  as  well  as  in  other  parts  of  the  country 
where  the  practice  of  artificial  recharge  is  being 
considered.  (Lantz-PTT) 
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tab,  8  plates,  16  ref. 

Descriptors:  'Geology,  'Bottom  sediments, 
•Rivers,  'Karst,  *Geohydrology,  'Missouri, 
•Groundwater  movement,  *Path  of  pollutants, 
•Streamflow,  'Suspended  sediments,  Spring  River, 
Flow  profiles,  Groundwater  pollution,  Geohydro- 
logy,  Aquifers,  Dioxin,  Fate  of  pollutants,  Surface- 
groundwater  relations. 

The  geology,  water  movement,  and  sediment  char- 
acteristics in  the  upstream  part  of  the  Spring  River 
basin  have  been  appraised,  to  assist  the  U.S.  EPA 
in  their  study  of  dioxin  contamination  in  the  area. 
The  U.S.  Environmental  Protection  Agency  has 
confirmed  that  the  dioxin  compound,  TCDD 
(2,3,7,8-tetrachlorodibenzo-p-dioxin),  is  present  in 
the  soils,  streambed  sediments,  and  fish  in  the 
upstream  part  of  the  Spring  River  Basin.  Although 
the  solubility  of  dioxin  is  small,  it  may  be  moving 
through  the  hydrologic  system,  adsorbed  on  sedi- 
ment particles.  Water  movement  in  the  shallow 
aquifer  generally  follows  the  topography.  In 
upland  areas,  precipitation  recharges  the  shallow 
aquifer,  then  the  shallow  aquifer  water  discharges 
into  larger  streams.  Sediment  yields  generally  are 
small  in  the  upstream  part  of  the  Spring  River 
basin.  Suspended  sediment  discharges  for  the 
Spring  River  at  La  Russell  ranged  from  3.0  tons/ 
day  at  a  flow  of  79  cu  ft/sec,  1.7  times  the  7-day  2- 
yr  low  flow,  to  about  1240  tons/day  at  a  flow  of 
1600  cu  ft/sec,  6.7  times  the  long-term  average. 
Suspended  sediment  particles  in  the  Spring  River 
and  Honey  Creek  generally  were  silt  and  clay 
(smaller  than  0.062  mm).  Fine  sediments  with  ad- 
sorbed dioxin  may  be  transported  out  of  the  area 
by  streamflow,  or  they  may  be  deposited  on  flood 
plains  or  in  downstream  impoundments  during  pe- 
riods of  flooding.  (Lantz-PTT) 
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SANDS  MISSILE  RANGE,  OTERO  COUNTY, 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09231 


WATEQ4F-A  PERSONAL  COMPUTER  FOR- 
TRAN TRANSLATION  OF  THE  GEOCHEMI- 
CAL  MODEL  WATEQ2  WITH  REVISED  DATA 
BASE, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09232 


SURFACE  WATER-QUALITY  ASSESSMENT 
OF  THE  LOWER  KANSAS  RrVER  BASIN, 
KANSAS  AND  NEBRASKA:  PROJECT  DE- 
SCRIPTION, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

J.  K.  Stamer,  P.  R.  Jordan,  R.  A.  Engberg,  and  J. 
T.  Dugan. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-105,  1987.  36p,  2  fig,  2  tab,  66 
ref. 

Descriptors:  'Water  quality,  'Kansas  River, 
'Project  planning,  'Surface  water,  'Kansas,  'Ne- 
braska, 'Nonpoint  pollution  sources,  Agricultural 
runoff,  Nutrients,  Bacteria,  Monitoring,  Data  ac- 
quisition, Land  use,  Sediment  discharge,  Reservoir 
silting,  Pollutant  identification,  Wastewater,  Path 
of  pollutants,  Fate  of  pollution,  River  basins. 

In  1986  the  U.S.  Geological  Survey  began  a  Na- 
tional Water-Quality  Assessment  Program  to:  (1) 
provide  nationally  consistent  descriptions  of  the 
current  status  of  water  quality  for  a  large,  diverse, 
and  geographically  distributed  part  of  the  Nation's 
surface  water  resources;  (2)  where  possible,  define 
trends  in  water  quality;  and  (3)  identify  and  de- 
scribe the  relation  between  water  quality  and  natu- 
ral and  land  use  factors.  This  report  describes  the 
pilot  study  of  the  lower  Kansas  River  basin,  which 
is  one  of  four  surface  water  pilot  studies  that  will 
be  used  to  test,  and  modify  as  necessary,  assess- 
ment concepts  and  approaches  in  preparation  for 
future  full  implementation  of  the  national  program. 
Water  quality  issues  in  the  lower  Kansas  River 
basin  are  dominated  by  possible  nonpoint  sources 
of  contamination  from  agricultural  land,  with 
issues  including:  (1)  large  sediment  discharge  in  the 
streams  and  sediment  deposition  in  the  reservoirs 
caused  by  intensive  cultivation  of  row  crops  and 
subsequent  erosion;  (2)  occurrence  of  pesticides  in 
streams  and  reservoirs  that  could  impair  the  suit- 
ability of  water  for  aquatic  life  and  has  the  poten- 
tial for  impairing  the  water's  suitability  for  public 
supply;  (3)  bacterial  contamination  caused  by 
runoff  from  pastureland  and  feedlot  operations  and 
municipal  wastewater  discharges;  and  (4)  nutrient 
enrichment  of  reservoirs.  Data  from  fixed  stations 
will  be  used  to  determine  frequency  distributions 
of  constituent  concentrations  and  mass  balances  of 
constituents  between  stations.  Subbasin  or  river 
reach  studies  will  provide  a  better  understanding 
of  the  origin,  movement,  and  fate  of  potential 
contaminants.  (Lantz-PTT) 
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Descriptors:  'Streams,  'Water  quality,  'Data  col- 
lections, 'Clark  Fork,  'Montana,  'Suspended  sedi- 
ments, 'Trace  metals,  Streamflow,  Sediment  dis- 
charge, Hydrologic  data  collections,  Hydrographs, 
Sediment  concentration. 

A  sampling  program  was  conducted  at  six  stream 
sites.  The  purpose  of  the  study  was  to  collect 
baseline  data  on  concentrations  of  suspended  sedi- 
ment and  selected  trace  metals  in  streamflow.  In- 
cluded in  this  report  are  tables  of  daily  data  for 
mean  streamflow,  suspended  sediment  concentra- 
tion, and  suspended  sediment  discharge  at  two 
streamflow  gaging  stations  on  the  Clark  Fork; 
periodic  data  for  instantaneous  streamflow,  onsite 
water  quality,  and  trace  metal  and  suspended  sedi- 
ment concentrations  in  the  Clark  Fork  and  tribu- 
taries; and  summary  statistics  for  all  the  water 
quality  data.  Also  included  are  graphs  for  each  site 
showing  median  concentrations  of  trace  metals, 
relationship  of  concentrations  of  trace  metals  to 
suspended  sediment,  and  median  concentrations  of 
trace  metals  in  suspended  sediments.  Hydrographs 
for  two  sites  on  the  main  stem  show  daily  mean 
streamflow,  suspended  sediment  concentration, 
and  suspended  sediment  discharge  for  the  period  of 
study.  (Author's  abstract) 
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Descriptors:  'Groundwater  quality,  'Project  plan- 
ning, 'Delmarva  Peninsula,  'Delaware,  'Mary- 
land, 'Virginia,  Geohydrology,  Land  use,  Agricul- 
tural runoff,  Aquifers,  Groundwater  movement, 
Pesticides,  Water  quality,  Monitoring,  Trace  ele- 
ments, Organic  compounds. 

In  April  1986,  the  U.S.  Geological  Survey  began  a 
pilot  program  to  assess  the  quality  of  the  Nation's 
surface  water  and  groundwater  resources.  This 
National  Water-Quality  Assessment  (NAWQA) 
program  is  designed  to  acquire  and  interpret  infor- 
mation about  a  wide  range  of  water  quality  issues. 
Three  groundwater  pilot  projects  have  been  start- 
ed, including  the  project  on  the  Delmarva  Penin- 
sula, which  covers  eastern  Maryland  and  Virginia 
and  most  of  Delaware.  The  objectives  of  the  Del- 
marva project  are  to:  (1)  investigate  regional 
groundwater  quality  on  the  Delmarva  Peninsula, 
emphasizing  a  description  of  the  occurrence  of 
trace  elements  and  manmade  organic  compounds; 
(2)  relate  groundwater  quality  to  land  use  and 
geohydrologic  conditions;  and  (3)  provide  a  gener- 
al description  of  the  location,  nature,  and  possible 
causes  of  selected  water  quality  problems  preva- 
lent in  the  study  area.  The  shallow  aquifer  system 
and  the  deeper  aquifers  used  for  public  water 
supply  will  be  addressed.  The  shallow  aquifer 
system  in  the  Delmarva  Peninsula  consists  of  per- 
meable unconsolidated  sand  and  gravel.  Flow  sys- 
tems are  localized  and  small-scale.  Farming  is 
common  on  the  peninsula,  and  the  migration  of 
agricultural  chemicals  to  the  groundwater  system 
is  a  local  water  quality  concern.  To  assess  the 
water  quality  of  the  groundwater  resources,  a  re- 
gional survey  for  a  wide  range  of  constituents  will 
be  conducted  in  all  of  the  pilot  projects  to  provide 
a  representative  sample  of  groundwater  analyses 
for  a  national  assessment  of  groundwater  quality. 
Results  of  this  survey  may  be  used  as  a  baseline  to 
monitor  future  water  quality  trends.  (Lantz-PTT) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 
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The  concentrations  of  gross  alpha  radioactivity 
minus  uranium  equaled  or  exceeded  1 5  picoCuries/ 
L  (pCi/L)  in  five  of  14  wells  sampled.  The  concen- 
tration of  radium-226  plus  radium-228  exceeded 
the  primary  water  quality  standard  of  5  pCi/L  in 
one  well.  The  concentration  of  uranium  exceeded  a 
recommended  limit  of  0.035  mg/L  in  two  wells. 
Perennial  grass  and  sediment  samples  had  low  con- 
centrations of  radionuclides.  The  concentration  of 
trace  elements  in  the  sediment  samples  was  not 
unusual.  Water  quality  of  surface  water  in  the 
Puerco  River  at  Chambers  varied  as  a  function  of 
the  suspended  sediment  concentration.  Concentra- 
tions of  total  gross  alpha  radiation  fluctuated  from 
12  to  11,200  pCi/L.  Concentrations  of  total  gross 
beta  radiation  fluctuated  from  45  to  4,500  pCi/L. 
(Author's  abstract) 
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Descriptors:  'Fate  of  pollutants,  'Literature 
review,  'Surface  water,  'Organic  compounds, 
Sediment  contamination,  Path  of  pollutants,  Poly- 
chlorinated  biphenyls,  Herbicides,  Insecticides, 
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life. 

On  the  basis  of  their  aqueous  solubilities,  nonionic 
organic  compounds  partition  themselves  between 
water,  dissolved  organic  matter,  particulate  organ- 
ic matter,  and  the  lipid  reservoirs  of  aquatic  orga- 
nisms. Ionized  organic  compounds  can  be  adsorbed 
to  sediments,  thereby  reducing  their  aqueous  con- 
centrations. Transformation  processes  of  photoly- 
sis, hydrolysis,  biodegradation,  and  volatilization 
can  attenuate  organic  compounds,  and  attenuation 
rates  commonly  follow  a  first-order  kinetic  proc- 
ess. Eight  groups  of  manmade  organic  compounds 
are  discussed:  (1)  Polychlorinated  biphenyls  and 
organochlorine  insecticides;  (2)  Carbamate  and  or- 
ganophosphorus  insecticides;  (3)  herbicides;  (4) 
phenols;  (5)  halogenated  aliphatic  and  monocyclic 
aromatic  hydrocarbons;  (6)  Phthalate  esters;  (7) 
polychlorinated  dibenzo-p-dioxins,  and  (8)  polycy- 
clic  aromatic  hydrocarbons.  For  each  compound 
group,  data  pertaining  to  use,  production,  and 
properties  are  presented  and  discussed.  Processes 
that  influence  the  environmental  fate  of  each 
group,  as  determined  primarily  through  laboratory 
studies,  are  reviewed,  and  important  fate  processes 
are  identified.  Environmental  concentrations  of 
compounds  from  each  group  in  water,  biota,  and 
sediment  are  given  to  demonstrate  representative 
values  for  comparison  to  concentrations  deter- 
mined during  ongoing  research.  Finally,  where 
sufficient  data  exist,  regional  and  temporal  con- 
tamination trends  in  the  United  States  are  dis- 
cussed  (Author's  abstract) 
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SOLVENTS  IN  GROUND  WATER:  RESEARCH 
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ants, 'Chlorinated  hydrocarbons,  'Picatinny  Arse- 
nal, 'Groundwater  pollution,  'New  Jersey,  Re- 
search priorities,  Chemical  properties,  Physical 
properties,  Groundwater  movement,  Solute  trans- 
port, Metal-finishing  wastes,  Aquifers,  Aeration 
zone,  Geochemistry,  Biodegradation. 

The  USGS,  through  its  Toxic  Waste-Ground- 
Water  Contamination  Program,  is  undertaking  an 
interdisciplinary  research  study  of  contaminants. 
The  purpose  of  the  study  is  to  gain  a  better  under- 
standing of  the  chemical,  physical,  and  biological 
processes  that  affect  the  movement  and  fate  of 
these  contaminants  in  groundwater.  The  study  is 
being  conducted  at  Picatinny  Arsenal,  New  Jersey, 
where  metal  plating  and  metal  etching  wastes  have 
contaminated  part  of  the  glacial  stratified  drift 
aquifers.  Major  areas  of  research  at  the  site  are 
described,  including:  (1)  distribution  and  move- 
ment of  chlorinated  solvents  in  groundwater,  (2) 
behavior  of  chlorinated  solvents  in  the  unsaturated 
zone,  (3)  geochemistry  of  the  contaminated 
groundwater,  and  (4)  microbial  transformations  of 
chlorinated  solvents.  (Author's  abstract) 
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An  increase  in  pH  and  a  decrease  in  sulfate  con- 
centration of  precipitation  were  recorded  at  Na- 
tional Atmospheric  Deposition  Program  and  Na- 
tional Trends  Network  (NADP/NTN)  monitoring 
sites  in  the  Eastern  United  States  between  1981  and 
1984.  The  decline  in  acidity,  however,  was  not 
spatially  or  temporally  uniform.  The  range  in  acid- 


ity and  sulfate  concentrations  decreased  during  the 
four-yr  period.  Variations  in  the  area  of  constant 
pH  surfaces  take  the  general  form  of  area  reduc- 
tions in  both  the  lower  (pH  4.01-4.40)  and  upper 
(pH  4.91-5.40)  range  of  values  with  concomitant 
area  increases  in  the  middle  (pH  4.41-4.90)  range. 
The  pattern  for  sulfate  is  simpler,  with  area  in- 
creases occurring  in  the  lower  (1.0-1.9  mg/L) 
range,  decreases  in  the  upper  (2.5-4.4  mg/L)  range, 
with  approximate  stability  in  the  middle  (2.0-2.4 
mg/L)  range  of  values.  (Author's  abstract) 
W89-09262 


DISTRIBUTION  OF  SELENIUM  IN  SOILS  OF 
AGRICULTURAL  FIELDS,  WESTERN  SAN 
JOAQUIN  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

R.  Fujii,  S.  J.  Deverel,  and  D.  B.  Hatfield. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-467,  1987.  16p,  6  fig,  6  tab,  26 
ref. 

Descriptors:  'Selenium,  'Soil  contamination,  'Ag- 
riculture, *San  Joaquin  Valley,  'California, 
'Water  pollution  sources,  Leaching,  Drainage,  Sa- 
linity, Solubility. 

Soils  from  three  agricultural  fields  in  the  western 
San  Joaquin  Valley  were  analyzed  for  soluble, 
adsorbed,  and  total  concentrations  of  selenium  (Se) 
to  assess  the  distribution  and  forms  of  Se,  and  the 
relation  of  the  distribution  and  forms  of  Se  to  the 
leaching  of  Se  from  soils.  Soil  samples  were  col- 
lected in  three  fields  with  drainage  systems  of 
different  ages  (6,  15,  1.5  yr)  and  different  Se  con- 
centrations in  drain  water  (58,  430,  3700  micro- 
grams/L  respectively).  Preliminary  methods  to  de- 
termine total  Se  and  estimate  adsorbed  Se  were 
developed.  Of  the  three  fields,  concentrations  of 
soluble  Se  and  salinity  were  highest  in  soils  from 
the  field  drained  for  1.5  yr  and  lowest  in  the  field 
drained  for  6  yr.  The  field  drained  for  1.5  yr  also 
had  the  highest  concentration  of  total  Se  in  soil;  a 
median  of  1.2  microgram/gm.  Of  the  total  concen- 
tration of  Se  in  soil  from  all  three  fields,  the 
proportion  of  adsorbed  Se  and  soluble  Se  ranged 
from  1  to  11%  and  <  1  to  63%,  respectively.  Most 
of  the  variance  in  soluble  Se  is  explained  by  salini- 
ty (  r  sq  >  0.68)  in  saturation  extracts  of  soils 
sampled  from  below  the  water  table,  reflecting 
evaporative  concentration  of  Se  and  salinity.  In 
contrast,  most  soluble  salts  and  Se  apparently  have 
been  leached  from  the  unsaturated  soils  in  the 
fields  drained  for  6  and  15  yr;  therefore,  the  corre- 
lation was  lower  between  Se  and  salinity  in  satura- 
tion extracts  of  those  soils  (r  sq  <  0.33).  Among 
soils  from  all  three  fields,  the  ratio  of  Se  to  salinity 
in  saturation  extracts  increased  with  increasing  sa- 
linity. (Author's  abstract) 
W 89-09264 


ORGANOCHLORINE  PESTICIDE  RESIDUES 
IN  BED  SEDIMENTS  OF  THE  SAN  JOAQUIN 
RIVER  AND  ITS  TRIBUTARY  STREAMS, 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

R.  J.  Gilliom,  and  D.  G.  Clifton. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-531,  1987.  15p,  4  fig,  7  tab,  19 
ref. 

Descriptors:  'Water  pollution  sources,  'Agricul- 
tural chemicals,  'Path  of  pollutants,  'Pesticides, 
•San  Joaquin  River,  'Sediment  contamination, 
•Pollutant  identification,  'California,  Organochlor- 
ine, Organic  compounds,  DDD,  DDE,  DDT, 
Dieldrin,  Endosulfan,  Mirex,  Toxaphene,  Pesti- 
cides, Agricultural  runoff. 

The  distribution  and  concentrations  of  organoch- 
lorine pesticide  residues  in  bed  sediments  were 
assessed  from  samples  collected  at  24  sites  in  the 
San  Joaquin  River  and  its  tributaries  in  the  San 
Joaquin  Valley,  California.  Sampling  was  designed 
to  collect  the  finest  grained  bed  sediments  present 
in  the  vicinity  of  each  site.  One  or  more  of  the  14 
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pesticides  analyzed  were  detected  at  every  site. 
Pesticides  detected  at  one  or  more  sites  were 
chlordane,  DDD.  DDE.  DDT,  dieldrin,  endosul- 
fan,  mirex,  and  toxaphene.  Pesticides  not  detected 
were  endrin,  heptachlor,  heptachlor  epoxide,  lin- 
dane, methoxychlor,  and  perthane.  The  most  fre- 
quently detected  pesticides  were  DDD  (83%  of 
sites),  DDE  (all  sites),  DDT  (33%  of  sites),  and 
dieldrin  (58%  of  sites).  Maximum  concentrations  of 
these  pesticides,  which  were  correlated  with  each 
other  and  with  the  amount  of  organic  carbon  in  the 
sample,  were  DDD,  260  micrograms/kg;  DDE, 
430  micrograms/kg;  DDT,  420  micrograms/kg; 
and  dieldrin,  8.9  micrograms/kg.  Six  small  tribu- 
tary streams  that  drain  agricultural  areas  west  of 
the  San  Joaquin  River  had  the  highest  concentra- 
tions. Water  concentrations  and  loads  were  esti- 
mated for  each  pesticide  from  its  concentration  in 
bed  sediments,  the  concentration  of  suspended 
sediment,  and  streamflow.  Estimated  loadings  of 
DDD,  DDE,  DDT,  and  dieldrin  from  tributaries 
to  the  San  Joaquin  River  indicate  that  most  of  the 
loading  to  the  river  at  the  time  of  the  study  was 
probably  from  the  westside  tributaries.  Estimated 
water  concentrations  exceeded  the  aquatic  life  cri- 
:erion  for  the  sum  of  DDD,  DDE,  and  DDt  of 
).001  microgram/L  at  nine  of  the  24  sites  sampled. 
Five  of  the  nine  sites  are  westside  tributaries  and 
sne  is  the  San  Joaquin  River  near  Vernalis.  (Au- 
hor's  abstract) 
W89-09270 


>C.  Effects  Of  Pollution 


GROUNDWATER  FLOW  AND  SOLUTE 
[TRANSPORT  AT  A  MUNICIPAL  LANDFILL 
ilTE  ON  LONG  ISLAND,  NEW  YORK.  PART  2. 
.EMULATION  OF  GROUNDWATER  FLOW, 

jeological  Survey,  Albany,  NY.  Water  Resources 

Div. 

-or  primary  bibliographic  entry  see  Field  4C. 

V89-08320 


EFFECT  OF  HERBICIDE  RESIDUES  ON  MI- 
:ROBIAL  PROCESSES  IN  CROPLAND  POND 
)R  IMPOUNDMENT  SEDIMENT, 

^lemson  Univ.,  SC.  Dept.  of  Microbiology. 
i.  S.  Hayasaka. 

Available  from  National  Technical  Information 
lervice,  Springfield,  VA  22161  as  PB89-1 10696/ 
iS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
iche.  South  Carolina  Water  Resources  Research 
nstitute,  Clemson,  Publication  No.  128,  June  1988. 
7p,  1  fig,  14  tab,  34  ref.  USGS  contract  14-08- 
001-G1448.  USGS  project  G1448-03. 

)escriptors:  *Microbiological  studies,  "Herbicides, 
Aquaculture,  "Catfish  ponds,  *Bioassay,  "Agri- 
ultural  runoff,  Sediments,  Methanogenesis,  Dehy- 
drogenase activity,  Phosphatase  activity,  Ecology, 
Environmental  impact  statement,  Water  pollution 
ffects,  Water  quality  management,  Benthic  flora, 
:ish  management,  Pesticides,  Mineralization,  Ni- 
rogen-fixation,  Aquatic  bacteria,  Inorganic  pesti- 
ides,  Organic  pesticides,   Lake  beds,  Pollutants. 

in  assay  system  is  described  for  examination  of 
otential  effects  of  herbicides  on  non-target  sedi- 
lent  microorganisms.  The  tests  are  designed  to  be 
arried  out  in  two  parts;  a  laboratory  portion  to 
utially  screen  for  potential  effects  of  a  herbicide 
1000  ppm),  then  a  field  trial  for  examining  herbi- 
ides  applied  at  recommended  and/or  tenfold  field 
pplication  levels  (FAL).  A  key  feature  of  the 
rocedure  is  that  the  assays  are  miniaturized,  there- 
y  allowing  sufficient  replication  to  establish  the 
atistical  validity  of  the  results  while  minimizing 
le  size  of  the  soil  sample  which  must  be  collected, 
ediments  were  obtained  from  a  catfish  aquacul- 
lre  pond  and  an  adjoining  lake  that  are  adjacent 
)  croplands.  Potted  sediment  and  undisturbed 
:diment  cores  showed  no  corresponding  differ- 
tice  in  glucose  mineralization,  acetylene  reduc- 
on,  phosphatase  and  dehydrogenase  activities,  but 
id  show  a  significant  difference  in  methanogene- 
s.  Diuron,  paraquat,  CuS04  and  simazine  could 
e  characterized  by  their  differential  effect  on  the 
ixive  activities  after  1-wk  in  two  different  aquatic 
:diments.  Chronic  effects  (4-8  wk)  by  these  four 
erbicides,  for  the  most  part,  were  not  observed. 


Our  results  support  the  concept  that  a  battery  of 
tests  are  required  to  profile  and  evaluate  the  effect 
of  herbicides  on  sediment  microbial  communities. 
(Hayasake-SC  WRRI) 
W89-08328 


EFFECT  OF  PREOZONATION  ON  THE  AN- 
AEROBIC BIODEGRADATION  OF  RESIST- 
ANT PHENOLIC  COMPOUNDS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

Y.  T.  Wang,  P.  C.  Pai,  and  J.  L.  Latchew. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15505/ 
AS,  price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  169,  August  1988. 
124p,  58  fig,  28  tab,  47  ref,  4  append.  USGS 
contract  1 4-08-000 1-G 1227  (FY  86)  and  14-08- 
000 1-G 1424  (FY  87).  USGS  projects  A-108-KY 
G1227-03andG1424-03. 

Descriptors:  *Biodegradation,  "Anaerobic  diges- 
tion, "Phenols,  "Ozonation,  "Methane,  Toxicity, 
Water  pollution  effects,  Organic  compounds,  Ana- 
lytical techniques,  Pollutant  identification,  Bioas- 
says. 

Ozone  pretreatment  studies  of  four  model  phenolic 
compounds  were  conducted  to  evaluate  the  effects 
of  ozonation  on  the  anaerobic  biodegradability  and 
toxicity  of  these  compounds.  Two  types  of  batch 
studies,  the  Biochemical  Methane  Potential  (BMP) 
and  the  Anaerobic  Toxicity  Assay  (ATA),  were 
performed  on  samples  ozonated  upon  phenol,  o- 
cresol,  2,5-dichlorophenol  and  2,4-dinitrophenol. 
Experimental  results  showed  that  toxic  and  refrac- 
tory phenolic  compounds  were  converted  to  meth- 
ane gas  by  means  of  preozonation.  In  general,  the 
biodegradable  fraction  of  the  oxidation  products 
increased  as  the  ozone  dose  was  increased.  Howev- 
er, ozonation  to  achieve  at  least  60%  Chemical 
Oxygen  Demand  (COD)  reduction  was  necessary 
to  faciliate  methane  production.  Ozonation  re- 
duced the  toxicity  of  2,5-DCP  and  2,4-DNP  on 
both  acetate  utilization  and  phenol  degradation. 
The  early  ozonation  products  of  o-cresol  and 
phenol,  however,  were  more  toxic  than  the  initial 
compounds.  The  rates  of  COD  and  Dissolved  Or- 
ganic Carbon  (DOC)  reduction  through  ozonation 
were  faster  and  products  formed  were  less  inhibi- 
tory in  the  basic  pH  range  than  in  the  acid  pH 
range.  (Huffsey-WRRI,  U.  KY) 
W89-08338 


WATER  QUALITY  DATA  FOR  THE  BOISE 
RIVER,  BOISE  TO  STAR,  IDAHO,  JANUARY 
TO  MARCH  1988, 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

S.  A.  Frenzel,  and  T.  F.  Hansen. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-474,  1988.  18p,  1  fig,  5  tab,  13 
ref. 

Descriptors:  "Water  quality,  "Wastewater  treat- 
ment, "Benthic  fauna,  Trace  elements,  Low  flow, 
Artificial  substrates,  Fish,  Boise  River,  Idaho. 

Physical  and  chemical  data  were  collected  at  six 
sites  and  biological  data  were  collected  at  five  sites 
on  the  Boise  River  between  Veterans  Memorial 
Parkway  in  Boise  and  Star,  Idaho,  from  January  to 
March  1988.  Data  were  collected  to  determine  the 
effect  of  sewage  effluent  from  two  Boise 
wastewater  treatment  facilities  on  the  water  and 
biological  quality  of  the  Boise  River.  Similar  data 
were  collected  from  October  to  December  1987. 
Results  of  all  data  analyses  will  be  discussed  in  an 
interpretive  report.  (USGS) 
W89-08382 


PHYSICAL,    CHEMICAL   AND    BIOLOGICAL 

CHARACTERISTICS   OF  THE  BOISE   RIVER 

FROM    VETERANS    MEMORIAL   PARKWAY, 

BOISE  TO  STAR,  IDAHO,  OCTOBER  1987  TO 

MARCH  1988, 

Geological   Survey,  Boise,  ID.   Water  Resources 

Div. 

S.  A.  Frenzel. 


Effects  Of  Pollution— Group  5C 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4206, 
1988.  48p,  6  fig,  13  tab,  59  ref. 

Descriptors:  "Water  quality,  "Wastewater  pollu- 
tion, "Water  pollution  effects,  "Trace  elements, 
"Benthic  fauna,  "Boise  River,  "Idaho,  Artificial 
substrates,  Fish  condition  factors,  Water  analysis. 

Physical,  chemical,  and  biological  characteristics 
of  the  Boise  River  were  examined  from  October 
1987  to  March  1988  to  determine  whether  trace 
elements  in  effluents  from  two  Boise  wastewater 
treatment  facilities  were  detrimental  to  aquatic 
communities.  Cadmium,  chromium,  hexavalent 
chromium,  cyanide,  lead,  nickel,  and  silver  concen- 
trations in  the  Boise  River  were  less  than  or  near 
analytical  detection  levels  and  were  less  than 
chronic  toxicity  criteria  when  detectable.  Arsenic, 
copper,  and  zinc  were  detected  in  concentrations 
less  than  chronic  toxicity  criteria.  Concentrations 
of  trace  elements  in  bottom  material  generally 
were  small  and  could  not  be  attributed  to  effluents 
from  wastewater  treatment  facilities.  From  Octo- 
ber to  December  1987,  mean  density  of  benthic 
invertebrates  colonizing  artificial  substrates  was 
from  6,100  individuals/substrate  downstream  from 
the  West  Boise  wastewater  treatment  facility  to 
14,000  individuals  per  substrate  downstream  from 
the  Lander  Street  wastewater  treatment  facility. 
From  January  to  March  1988,  mean  density  of 
benthic  invertebrates  colonizing  artificial  substrates 
was  from  7,100  individuals  per  substrate  down- 
stream from  the  West  Boise  facility  to  10,000  indi- 
viduals per  substrate  near  Star.  Insect  communities 
upstream  and  downstream  from  the  wastewater 
treatment  facilities  were  strongly  associated,  and 
coeffients  of  community  loss  indicated  that  ef- 
fluents had  benign  enriching  effects.  Distribution 
of  mayflies  indicates  that  trace-element  concentra- 
tions in  effluents  did  not  adversely  affect  intolerant 
organisms  in  the  Boise  River.  Condition  factor  of 
whitefish  was  significantly  increased  downstream 
from  the  Lander  Street  wastewater  treatment  facil- 
ity and  was  significantly  decreased  downstream 
from  the  West  Boise  wastewater  treatment  facility 
(USGS) 
W 89-084 17 


ASSESSING  THE  SENSITIVITY  OF  HIGH  AL- 
TITUDE NEW  MEXICAN  WILDERNESS 
LAKES  TO  ACIDIC  PRECIPITATION  AND 
TRACE  METAL  CONTAMINATION, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08433 


AMMONIA  AND  PH  TOXICITY  AND  WATER 
QUALITY  MANAGEMENT  FOR  FRESHWA- 
TER SHRIMP, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Wildlife  and  Fisheries. 

H.  Robinette,  J.  M.  Heinen,  J.  W.  Pote,  P.  L. 
Strauss,  and  P.  N.  Deliman. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89- 136840/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Completion 
Report  G1431-04,  July  1988.  19p,  2  fig,  16  tab,  16 
ref.  USGS  contract  14-34-000 1-G  1431.  USGS 
project  G 143 1-04. 

Descriptors:  "Shrimp,  "Hydrogen  ion  concentra- 
tion, "Ammonia,  "Toxicity,  "Water  pollution  ef- 
fects, Shellfish  farming,  Fish  farming,  Aquaculture, 
Ponds,  Alkalinity,  Hardness,  Buffering. 

Post-larval  and  juvenile  freshwater  shrimp  were 
exposed  to  pH  of  8.5,  9.0,  9.5,  and  10.0  +/-  0.1, 
and  sub-adults  were  exposed  to  pH  of  9.0,  9.5,  10.0 
and  10.5  +/-  0.1.  0,  1,2,  and  3  +/-  0.25  mg/L 
NH3-N  were  tested  at  each  pH  level.  There  was  a 
synergistic  toxic  effect  between  NH3-N  and  high 
pH  with  juveniles  more  tolerant  than  post  larvae. 
In  general,  LC50  and  LC10  estimates  decreased 
approximately  0.5  pH  units  from  6  h  to  72  h 
exposures.  Based  upon  trimmed  Spearman-Karber 
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Group  5C— Effects  Of  Pollution 

72  h  LOO  estimates,  pH  and  NH3-N  level  should 
not  exceed  9.0  and  1  mg/L,  respectively,  for  juve- 
niles. Calcium  chloride,  calcium  sulfate,  and  calci- 
um carbonate  were  tested  for  effectiveness  in  con- 
trolling high  pH  in  poorly  buffered  waters  at  rates 
ranging  from  50%  to  2000%  of  the  amount  of 
calcium  required  to  equalize  total  hardness  and 
total  alkalinity.  Ground  corn  was  tested  at  rates 
from  425  to  1700  grams  of  carbon/pool  (8800  1). 
Glacial  acetic  acid  was  tested  at  a  rate  of  209 
grams  of  carbon/pool.  Of  all  treatments,  only 
ground  corn  was  significant  in  reducing  pH,  but 
was  significant  at  all  levels  for  the  entire  four  week 
period.  (USGS) 
W89-08443 

TERATOGENIC  EFFECTS  OF  ZINC  ON 
EMBRYO-LARVAL  STAGES  OF  THE  FAT- 
HEAD MINNOW, 

Eastern  Kentucky  Univ.,  Richmond.  Dept.  of  Bio- 
logical Sciences. 
B.  A.  Ramey. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-136907/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Kentucky  Water  Resources  Research  Insti- 
tute, Lexington,  Research  Report  No.  172,  Octo- 
ber 1988.  30p,  4  fig,  11  tab,  23  ref.  USGS  contract 
14-08-0001-G1227  (FY  86)  and  1 4-08-000 1-G 1424 
(FY  87).  USGS  project  G1227-06  (FY  86)  and 
G1424-06  (FY  87). 

Descriptors:  'Water  pollution  effects,  'Fathead 
minnows,  'Bioassay,  Embryonic  growth  stage, 
Larval  growth  stage,  Teratogenic  effects. 

The  effects  of  zinc  on  embryos  and  larvae  of  the 
fathead  minnow  (Pimephales  promelas)  were  stud- 
ied using  standard  8-day  embryo-larval  bioassay 
techniques.  The  objective  was  to  determine  if  there 
was  a  period  in  embryonic  development  which 
would  be  the  most  sensitive  to  the  toxic  and  terato- 
genic effects  of  zinc.  Five  developmental  stages 
were  exposed  to  0.5,  1.0  and  3.0  mg/L.  After  96 
hours  all  animals  exposed  to  3.0  mg  Zn/L  were 
dead.  The  hatching  stage  was  the  most  affected  by 
1.0  mg/L,  with  only  59%  surviving  after  96  hours, 
while  the  tailbud  stage  showed  essentially  control- 
level  survival.  However,  virtually  all  larvae  at  all 
stages  were  abnormal  at  1.0  mg  Zn/L,  displaying 
edema  and  curvature  of  the  vertebral  axis.  Al- 
though LC  50  values  for  the  five  development 
stages  ranged  from  0.13  to  0.62  mg/L,  there  was 
not  a  significant  most  sensitive  stage  based  upon 
this  criterion.  Findings  during  the  posthatch  stage 
proved  interesting.  When  larvae  were  exposed  to 
1.0  mg  Zn/L  only  during  the  96  hour  after  hatch- 
ing, all  animals  were  anomalous.  However,  if  zinc 
exposure  occurred  only  during  the  prehatch  period 
and  larvae  were  placed  in  control  water  posthatch, 
only  5%  of  the  larvae  were  abnormal.  These  re- 
sults indicate  that  at  sublethal  concentrations  per- 
haps the  chorion  imparts  a  protective  mechanism 
to  the  teratogenic  effects  of  zinc,  but  that  this 
protection  is  lost  after  hatching.  (USGS) 
W89-08447 


ACID  SOIL  AND  ACID  RAIN:  THE  IMPACT 
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The  problems  of  acid  soil  and  acid  rain  have  much 
in  common.  Similar  chemistry  is  involved  in  each 
and  similar  remedies  can  be  prescribed  for  each. 
This  book  provides  detailed  explanations  and 
mechanisms  for  acidification,  both  in  soil  and  in  the 
atmosphere.  It  describes  the  effects  of  acidity  and 
how  these  can  be  prevented.  Essentially  a  problem 
of  the  chemistry  and  biochemistry  of  various  forms 
of  nitrogen  and  sulfur,  acidification  is  shown  to  be 


particularly  associated  with  oxidative  processes  in- 
volving atmospheric  oxygen.  (Lantz-PTT) 
W89-08467 
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Based  on  a  review  of  close  to  100  studies,  the 
following  general  conclusions  regarding  the 
impact  of  acid  forming  emissions  (mainly  S02)  on 
soil  microflora  and  microbially  mediated  processes 
can  be  made:  (1)  It  appears  that  glucose  mineraliza- 
tion patterns  may  be  the  best  approach  to  identify- 
ing the  effects  of  acid  forming  pollutants  on  the 
metabolic  potential  of  the  decomposer  microflora; 
(2)  Based  on  the  results  from  both  laboratory  and 
field  investigations,  it  appears  that  a  reduction  of 
naturally  acidic  forest  soils  to  pH  3.0  or  less  will 
have  an  inhibitory  effect  on  soil  respiration;  (3) 
Controlled  laboratory  and  field  studies  have  dem- 
onstrated that  litter  decomposition  is  retarded  only 
if  the  plant  residues  are  treated  with  extremely 
acidic  (pH  2.0)  rain  or  fumigated  with  high  con- 
centrations (530  parts  per  billion  (ppb))  of  S02;  (4) 
The  studies  performed  to  date  suggest  that  the 
activity  of  most  soil  enzymes  is  adversely  affected 
by  acidic  deposition  only  if  high  dosages  of  ex- 
tremely acid  (pH  2.0)  rain  are  applied  to  the  soil; 
(5)  Certain  factors  in  the  nitrogen  cycle  are  espe- 
cially sensitive  to  acidity  and  thus  could  be  ad- 
versely affected  by  acid  emissions.  There  is  little 
reduction  in  rates  of  ammonification  until  the  pH 
reaches  3  or  less  but  nitrification  and  N2-fixation 
are  inhibited  in  soils  below  pH  6.  It  is  clear  that  the 
legume-Rhizobium  symbiosis  in  Alberta  is  acid 
sensitive;  and  (6)  Although  studies  in  acid  emis- 
sions and  mycorrhizae  are  few  in  number,  they 
indicate  that  these  symbiotic  relationships  are 
largely  resistant  to  chronic  emissions.  (See  W89- 
08488  thru  W89-08492)  (Lantz-PTT) 
W89-08487 
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This  review  outlines  the  current  knowledge  of  the 
effects  of  acidic  deposition  on  agriculture,  includ- 
ing plant  response  to  pollutants,  plant  response  to 
soil  changes  due  to  pollutants,  and  effects  on  inter- 
actions between  plants  and  symbionts.  Acidic  dep- 
osition may  trigger  changes  in  crops,  soils,  and 
crop-symbiont  interactions.  The  effects  of  wet  and 
dry  deposition  on  agricultural  plants  are  discussed. 
In  the  discussions  of  dry  deposition,  the  gaseous  air 
pollutants  considered  are:  the  acid  gases  S02 
(sulfur  dioxide),  NOx  (oxides  of  nitrogen),  the  oxi- 
dant 03  (ozone),  and  H2S  (hydrogen  sulfide).  In 
the  discussion  of  the  effects  on  agricultural  plants 
attention  is  paid  to:  direct  effects  on  plant  physiol- 
ogy; foliar  responses  such  as  visible  injury,  fertil- 


ization, buffering,  and  leaching;  crop  growth;  and, 
reproduction.  Relative  species  sensitivity  to  foliar 
injury  and  changes  in  growth  and  yield  have  been 
analyzed  from  available  dose-response  data.  Nitro- 
gen dioxide  concentrations  of  0.25  to  0.50  pans  per 
million  (ppm)  for  long  periods  of  time  are  general- 
ly required  to  induce  injury  in  sensitive  agricultur- 
al plants.  Ozone  concentrations  of  0.01  ppm  and 
0.10  ppm  are  required  to  induce  injury  in  agricul- 
tural plants  when  exposed  to  03  for  several  hours. 
Research  indicates  that  the  maximum  permissible 
concentrations  of  03  specified  for  acute  injury  are 
sufficient  to  protect  agricultural  plants  Because 
injury  to  sensitive  agricultural  species  has  been 
observed  during  chronic  exposures  at  or  near  maxi- 
mum permissible  levels  of  gaseous  pollutants  when 
present  singly,  there  is  concern  over  the  possible 
synergistic  effects  of  these  pollutants  at  the  same 
concentrations  when  present  together.  The  annual 
mean  values  of  S02,  NOx,  and  03  concentrations 
in  Edmonton  and  Calgary  for  downtown,  industri- 
al, and  residential  areas  for  the  year  1977  to  1984 
are  well  below  the  maximum  permissible  concen- 
trations and  are  apparently  at  safe  levels.  (See 
W89-08487  thru  W89-08489  and  W89-08491  thru 
W89-08492)  (Lantz-PTT) 
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Recent  literature  concerned  with  acid  deposition 
effects  upon  forests  is  reviewed.  The  world-wide 
literature  is  reviewed  and  its  relevance  to  the  Al- 
berta situation  discussed.  The  discussion  is  con- 
fined to  current  material  (late  1970's  to  present), 
using  the  older  literature  as  necessary  to  complete 
the  information  in  selected  subject  areas.  The  fol- 
lowing hypotheses  concerning  forest  decline  have 
been  proposed  with  considerable  support  data:  (1) 
It  is  well  established  that  ozone  damages  mem- 
branes, and  inhibits  photosynthesis.  This  has  been 
shown  for  pine  in  California,  and  ozone  levels  in 
parts  of  Germany  can  reach  quite  high  levels  (e.g., 
levels  as  high  as  788  micrograms/cu  m/hr).  It  has 
also  been  clearly  shown  that  S02  can  cause  partial 
stomatal  closure  and  reduce  photosynthesis,  and 
chlorophyll  reduction  has  been  proven;  (2)  Soil 
acidification  can  result  in  base  cation  leaching  and 
increased  availability  of  potentially  toxic  aluminum 
and  manganese,  may  reduce  nitrogen  fixation  be- 
cause the  infection  process  that  produces  the  sym- 
biosis between  plant  and  bacterium  is  inhibited  by 
low  pH,  and  may  decrease  decomposition  and 
reduce  nitrification;  (3)  Land  use  change  and  sec- 
ondary succession  have  been  proposed  as  major 
causes  of  soil  acidification;  and  (4)  Fertilization, 
particularly  nitrogen  fertilization  by  NOx  and 
NH3,  may  have  stimulated  forest  growth  leading 
to  imbalances  in  other  nutrients.  The  combined 
effects  of  acid  deposition  and  forest  harvest  have 
been  studied  and  it  appears  that  the  recent  forestry 
practice  of  whole  tree  harvest  on  a  shortened 
rotation,  plus  the  potential  for  acid  leaching  of  base 
cations,  may  prove  very  damaging  to  the  survival 
of  forests.  If  cations  (Ca,  Mg,  K)  are  removed 
rapidly,  then  the  soil  will  acidify.  This,  coupled 
with  erosion  losses,  may  result  in  forest  decline.  It 
seems  likely  that  forests  will  not  be  able  to  sustain 
some  of  the  proposed  biomass-for-energy  manage- 
ment much  discussed  during  the  oil  shortages  of 
the  1970's.  Forest  soils  simply  do  not  generate 
cations  rapidly  enough  through  weathering.  (See 
W89-08487  thru  W89-08490  and  W89-08492) 
(Lantz-PTT) 
W 89-08491 
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A  number  of  empirical  (statistical,  regression-ori- 
ented) and  mechanistic  (process-oriented)  models 
are  presently  available  to  examine  the  relationship 
between  air  pollution  stress  and  plant  response. 
However,  both  types  of  models  have  their 
strengths  and  weaknesses.  Ecological  effects  as- 
sessed using  either  of  the  two  groups  of  models 
defined  in  this  report  have  a  degree  of  uncertainty 
associated  with  the  quality  data  used  in  the  model- 
ing. Empirical-regression  models  are  mainly  plot- 
level  models,  while  explanatory-simulation  models 
are  mainly  process-level  models.  In  the  strictest 
sense,  a  model  is  only  applicable  at  the  level  from 
which  it  is  derived.  There  is  no  general  agreement 
among  researchers  on  how  to  deal  with  the  scale 
problem,  and  while  this  situation  persists,  any 
policy  formulated  on  regional  impact  assessment 
must  acknowledge  the  uncertainty.  Based  on  what 
is  discussed  in  this  report  regarding  air  pollutant 
exposure  and  vegetation  response,  the  following  is 
recommended:  (1)  The  way  to  obtain  a  simple, 
single  'summary  model',  possibly  for  regional  scale 
applications,  is  to  start  with  a  'comprehensive' 
computer  simulation  of  the  biology  (all  the  rele- 
vant components  and  processes,  as  they  are  known 
to  function).  This  is  then  used  to  derive  the  'sum- 
mary mode'  equation(s),  from  the  behavior  and 
sensitivity  analysis  of  variables  in  the  comprehen- 
sive model;  (2)  Summary  models  should  be  struc- 
tured in  terms  of  the  probabilities  of  responses 
derived  from  probability  density  functions  of  the 
input  parameters  and  forcing  functions;  (3)  Due  to 
the  lack  of  decisive  evidence  demonstrating  direct 
vegetation  effects  induced  by  acid  aerosols  or 
acidic  precipitation  under  field  conditions,  no 
models  should  be  considered  at  this  time  for  these 
parameters;  (4)  For  gaseous  pollutant  effects  on 
plants,  the  models  of  Coughenour,  SILVA,  and 
SUCROS  are  good  starting  points.  Summaries  of 
these  models  are  described  in  the  appendices  of 
this  report.  (See  W89-08487  thru  W89-08491) 
(Lantz-PTT) 
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A  review  of  the  literature  reflects  the  present  state 
of  knowledge  of  the  short-term  and  long-term  ef- 
fects of  acidic  and  acid  forming  substances  from 
the  atmosphere  on  soils,  with  particular  emphasis 
on  relating  that  literature  to  Alberta  agronomic 
and  forest  ecosystems.  The  present  concepts  of  the 
nature  of  soil  acidity  and  related  soil  properties  are 
discussed.  The  influences  of  soil  acidity  and  of 
atmospheric  acid  deposition  on  soil  properties  in- 
cluding changes  in  pH,  acid  neutralizing  capacity, 


ion  exchange  properties,  organic  matter,  biogeo- 
chemical  cycling,  nutrient  and  toxic  element  avail- 
ability are  discussed.  It  is  recommended  that  soil 
acid  deposition  effects  be  investigated  by  modeling 
because  of  the  capability  it  provides  for  synthesiz- 
ing information,  identifying  research  needs,  and 
predicting  impacts.  Models  are  required  for  soil 
response  studies,  but  these  should  be  developed 
primarily  for  interfacing  with  soil-plant  response 
models  and,  via  water  and  solute  transport  models, 
with  lake-watershed  acidification  models.  It  is  also 
recommended  that:  (1)  research  into  S02/NOx- 
soil  interactions  be  undertaken;  (2)  research  on 
acid  deposition  impacts  on  soil  acidity,  base  status, 
and  related  soil  chemical  properties  be  undertaken; 
(3)  solubilization  and  movement  of  Al  and  other 
toxic  elements  in  soil  be  investigated  in  relation  to 
acid  deposition;  (4)  research  into  biogeochemical 
cycling  in  ecosystems  be  carried  out;  and  (5)  re- 
search on  soil  moisture  regimes  in  relation  to  acid 
deposition  and  leaching  effects  be  conducted. 
(Lantz-PTT) 
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The  effects  of  fly  ash  and  flue-gas  desulfurization 
wastes  on  groundwater  quality  in  a  reclaimed  lig- 
nite strip-mine  disposal  site  were  studied.  Appen- 
dix A  presents  hydraulic  conductivity  data;  Ap- 
pendix B,  groundwater  quality  analyses:  analysis 
from  piezometers,  and  analyses  from  pressure- 
vacuum  lysimeters;  Appendix  C,  stratigraphic  posi- 
tion of  piezometers  and  pressure-vacuum  lysi- 
meters; Appendix  D,  interstitial  water  chemical 
analyses;  Appendix  E,  hydrographs  of  the  piezom- 
eter water  levels:  wet-pit-bottom  flue  gas  desulfuri- 
zation (FGD)  waste  disposal  setting,  dry-pit- 
bottom  FGD  waste  disposal  setting,  vee-pit  FGD 
waste  disposal  setting,  vee-pit  fly  ash  disposal  set- 
ting, and  pit-bottom  fly  ash  disposal  setting;  and 
Appendix  F,  water  level  data.  (Lantz-PTT) 
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Two  visits  were  made  to  Shetland,  in  July/August 
and  in  October,  1986.  Puccinellia  maritima  stolon 
lengths  at  the  'active'  sites  showed  some  variation 
in  extension  growth  during  the  season,  with  little 
by  way  of  a  clear  picture  emerging.  The  pattern  of 
growth  at  the  'inactive'  sites  had  also  been  varied 
with  two  showing  a  significant  increase,  and  two  a 
significant  decrease.  P.  maritima  cover  measure- 
ments were  along  marked  transects  on  eight  salt 
marshes;  all  but  one  showed  no  significant  change. 
There  was  no  biological  evidence  for  damage 
having  been  caused  to  the  salt  marsh  study  sites 
during  the  preceding  year  as  a  result  of  activities  at 
the  oil  terminal.  The  levels  of  total  aliphatic  hydro- 
carbons and  unresolved  complex  mixture  were  in 
general  lower  than  those  observed  in  1985,  and 
were  similar  to  those  values  observed  in  1984. 
Sieving  of  sediments  prior  to  extraction  does  not 
appear  to  alter  the  GLC  distribution  of  the  aliphat- 
ic hydrocarbon  fraction,  although  concentrations 
are  generally  increased.  This  technique,  however, 
is  likely  to  improve  year  to  year  reproducibility  of 
sample  collection.  Removal  of  the  higher  plant  n- 
alkanes  by  urea  adduction  greatly  facilitated  the 
detection  and  accurate  quantification  of  low  levels 
of  degraded  petroleum  input.  (Lantz-PTT) 
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SHETLAND,  JULY  1986, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

J.  Widdows,  D.  Dixon,  P.  Donkin,  S.  V.  Evans, 

and  D.  Lowe. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-147905. 

Price  codes:  E05  in  paper  copy,  A01  in  microfiche. 

March  1987.  19p,  3  fig,  9  tab. 

Descriptors:  "Water  pollution  effects,  "Bioindica- 
tors,  "Oil  pollution,  "Sublethal  effects,  Sullom 
Voe,  Monitoring,  Biological  studies,  Great  Britain, 
Hydrocarbons,  Oil  spills,  Aromatic  compounds, 
Shetland  Islands,  Mytilus. 

The  overall  objective  of  the  field  program  is  to  use 
the  common  mussel  Mytilus  edulis,  as  a  sentinel 
organism  to  monitor  the  sublethal  biological  effects 
of  oil  pollution  in  the  littoral  environment  in  the 
vicinity  of  the  oil  terminal  at  Sullom  Voe,  in  order 
to  detect  any  effects  of  industrial  activity  in  the 
area.  However,  the  1986  mussel  samples  proved  far 
from  ideal  for  intercalibration  purposes  due  to  the 
low  levels  of  petroleum  contamination  and  pres- 
ence of  biogenic  interferences.  Nevertheless,  mus- 
sels from  Tanker  Jetty  3  were  the  most  contami- 
nated, and  those  from  Gluss  Voe  the  least  contami- 
nated. The  degree  of  oil  contamination  of  the 
littoral  environment  around  Sullom  Voe  appears  to 
have  declined  between  July  1985  and  July  1986. 
These  observations  appear  to  be  in  agreement  with 
the  reduction  in  quantities  of  crude  oil  spilled  at 
the  Sullom  Voe  oil  terminal  during  this  period. 
However,  a  complete  set  of  Sullom  Voe  oil  pollu- 
tion reports  is  not  available  at  present.  Calna 
Taing,  the  most  contaminated  site  measured  in 
1985,  following  the  'BP  Vision'  spill,  had  consider- 
ably lower  levels  of  contamination  in  July  1986 
(i.e.,  20%  of  1985  values).  This  demonstrates  the 
relatively  rapid  recovery  of  contaminated  mollusks 
in  littoral  environments.  Mussels  from  Gluss  Voe 
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and  Voxter  Voe  continue  to  have  low  and  back- 
ground concentrations  of  aromatic  hydrocarbons 
in  their  tissues.  There  is  generally  little  relationship 
between  the  concentrations  of  aromatic  hydrocar- 
bons accumulated  in  the  body  tissues  of  Mytilus  (a 
suspension  feeder  in  the  surface  waters)  and  the 
concentrations  of  petroleum  hydrocarbons  in  the 
sediments  of  Sullom  Voe.  However,  Garth's  Voe 
was  identified  as  the  most  contaminated  area.  Stud- 
ies of  embryo  and  larval  development  suggested 
that  at  the  elevated  concentrations  of  hydrocar- 
bons found  in  the  vicinity  of  the  tanker  loading 
jetties  (i.e.,  at  the  lower  1986  levels)  there  were 
measurable  toxic  effects  which  need  further  inves- 
tigation. (Lantz-PTT) 
W89-08544 


AMBIENT  WATER  QUALITY  CRITERIA  FOR 
SELENIUM- 1987. 

Environmental   Protection   Agency,   Washington, 

DC.  Criteria  and  Standards  Div. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-08546 

ALGAE  AND  THE  ENVIRONMENT:  THE 
GREAT  LAKES  CASE, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

E.  F.  Stoermer.  . 

IN-  Algae  and  Human  Affairs.  Cambridge  Univer- 
sity Press,  New  York.  1988.  p  57-83,  1  tab,  7  fig, 
107  ref. 

Descriptors:  *Algae,  *Great  lakes,  *Limiting  fac- 
tors, *Nturients,  *Eutrophication,  *Water  pollu- 
tion effects,  Nitrogen,  Phosphorus,  Silicon,  Algal 
control,  Algal  growth,  Lakes,  Aquatic  plants, 
Aquatic  environment,  Cyanophyta,  Diatoms, 
Chrysophyta,  Chlorophyta. 

Algae  have  played  an  important  role  in  some  of 
the  highly  visible  and  publicly  perceived  problems 
in  the  Great  Lakes.  Due  to  the  large  surface  area 
of  the  lakes  and  a  large  portion  of  the  drainage 
area  from  bedrock  types  that  are  resistant  to  leach- 
ing,  the  dissolved   constituents  in   the  lakes   are 
largely   from   rainfall.   As  a  result  the  lakes  are 
naturally  deficient  in  phosphorus  and  silicon  but 
relatively  rich  in  nitrogen.  In  addition,  the  climate 
is  important  in  controlling  algal  occurrence  and 
abundance.  Research  carried  out  in  the  1970's  in 
response   to   obvious    water   pollution   and   algal 
growth  problems  indicated  that  phosphorus  was 
the  nutrient  controlling  algal  production.  It  was 
further  discovered  that  in  addition  to  controlling 
the  growth  rate  and  standing  crop  of  phytoplank- 
ton,  phosphorus  also  controlled  the  availability  of 
other  nutrients.  Increased  phosphorus  loading  first 
results  in  secondary  limitation  by  silicon.  Nitrogen 
becomes  secondarily   limiting  only  in  areas  that 
receive  high   phosphorus  loadings.   Shifts  in  the 
type  of  algae  present  occur  since  different  algae 
have  specific  nutrient  requirements.  Core  studies 
indicate  that  human  activities  are  not  solely  re- 
sponsible for  the  dramatic  changes  in  the  lakes 
higher   trophic   levels.  Their  collapse   may   have 
resulted  from  fundamental  changes  in  the  ecosys- 
tem structure  alone.  Although  phosphorus  load- 
ings to  the  lakes  are  decreasing,  it  is  unlikely  that 
the  algal  flora  will  return  to  previous  patterns.  The 
original  nutrient  balance  cannot  be  restored  rapid- 
ly, if  at  all,  and  new  additions,  planned  and  un- 
planned,  of  species  not  native  to  the  lakes  and 
synthetic  compounds  are  likely  to  affect  the  biota. 
(See  also  W89-08612)  (White-Reimer-PTT) 
W89-08613 

MARINE  DINOFLAGELLATE  BLOOMS:  DY- 
NAMICS AND  IMPACTS, 

Florida  Dept.   of  Natural   Resources,   St.   Peters- 
burg, FL.  Bureau  of  Marine  Research. 
K.  A.  Steidinger,  and  G.  A.  Vargo. 
IN:  Algae  and  Human  Affairs.  Cambridge  Univer- 
sity Press,  New  York.  1988   p  373-401,  1  tab,  175 
ref 

Descriptors:  *Rcd  tide,  *Algae,  *Algal  toxins,  Din- 
oflagellatcs,  Protogonyaulax,  Dinophysis,  Proro- 
eentrum,  Monitoring,  Shellfish,  Economic  aspects, 
Argentina 


An  overview  or  dinoflagellate  blooms  with  empha- 
sis on  the  distinctive  cellular  characteristics  of 
dinoflagellates,  the  dynamics  of  bloom  initiation 
and  maintenance,  and  the  ecological  and  economic 
impacts  of  such  blooms  is  presented.  Fronts  and 
density  gradients  along  water  masses  alter  the  mi- 
gratory pattern,  tactic  behavior,  and  motility  of 
dinoflagellates  and  can  concentrate  and  restrict 
large  populations  to  particular  areas  of  the  water 
column.  Despite  lower  growth  rates  than  diatoms 
and  other  phytoplankton,  dinoflagellates  maintain 
a  competitive  advantage  through  a  combination  of 
factors.  The  number  of  'new'  areas  experiencing 
toxic  red  tides  in  the  last  15  years  has  been  substan- 
tial. The  Argentina  incident  of  paralytic  shellfish 
poisoning  is  a  typical  example  of:  (1)  the  physical- 
biological  interactions  in  red  tides;  (2)  the  need  for 
biological  monitoring;  and  (3)  the  need  for  public 
health  monitoring  of  shellfish  areas.  It  has  been 
suggested  that  recurrent  blooms  of  toxic  dinofla- 
gellates may  be  caused  by  resident  cysts  in  sedi- 
ments and  that  these  seedbeds  could  and  should  be 
monitored.  Toxic  red  tides  can  restructure  marine 
communities  through  selective  mortality.  This  per- 
turbation alone,  or  in  combination  with  other 
stresses,  can  adversely  affect  human  economic  sys- 
tems. (See  also  W89-08612)  (White-Reimer-PTT) 
W89-08615 


HAZARDS  OF  FRESHWATER  BLUE-GREEN 
ALGAE  (CYANOBACTERIA), 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
P.  R.  Gorham,  and  W.  W.  Carmichael. 
IN-  Algae  and  Human  Affairs.  Cambridge  Univer- 
sity Press,  New  York.  1988.  p  403-431,  2  tab,  2  fig, 
145. 

Descriptors:  *Water  pollution  effects,  *Toxins, 
•Algae,  *Cyanophyta,  'Algal  toxins,  Anabaena, 
Microcystis,  Oscillatoria,  Gloeotrichia,  Nodulana, 
Aphanizomenon,  Gomphosphaeria,  Alkaloids, 
Peptides,  Algal  growth,  Eutrophication,  Nuisance 
algae. 

Episodes  of  poisoning  by  blue-green  algae  are  un- 
predictable   both    in    occurrence    and    duration. 
Toxins  from  freshwater  blue-greens  isolated  and 
identified  to  date  are  alkaloids  and  low-molecular- 
weight  peptides.  The  alkaloid  toxins,  produced  by 
strains    of   Anabaena    flos-aquae    and    Aphanizo- 
menon flos-aquae,  act  more  rapidly  than  the  pep- 
tide toxins  because  they  target  the  neuromuscular 
system.  The  low-molecular-weight  peptide  toxins 
act  more  slowly  than  alkaloid  toxins  because  they 
target  the  liver  causing  extensive  necrosis.  They 
are  known  or  suspected  to  be  produced  by  several 
strains  and  six  cyclic  peptides  have  been  identified 
from  Microcystis  aeruginosa  and  Anabaena  flos- 
aquae.  A  number  of  other  freshwater  blue-green 
toxins  have  been  recognized  by  signs  and  survival 
times  produced  when  ingested  by  or  injected  into 
various  animal  species;  however,  many  of  these 
have  not  yet  been  isolated,  and  none  has  been 
chemically  identified.  Acute  poisoning  of  humans 
is  rare  since  people  rarely  drink  water  containing 
heavy  concentrations  of  algae,  but  numerous  cases 
of  pets,  livestock,  and  wildlife  have  been  reported. 
Most  blue-green  blooms  are  nontoxic,  but  the  envi- 
ronmental conditions  that  select  for  toxicity  are 
not  understood.  Therefore,  there  is  a  degree  of 
hazard  in  using  them  as  a  food  source  until  rapid, 
sensitive,  and  reliable  assay  methods  are  developed 
to  monitor  the  levels  of  toxins  produced.  (See  also 
W89-08612)  (White-Reimer-PTT) 
W89-08616 


EVALUATION  OF  COAL-MINING  IMPACTS 
USING  NUMERICAL  CLASSIFICATION  OF 
BENTHIC  INVERTEBRATE  DATA  FROM 
STREAMS  DRAINING  A  HEAVILY  MINED 
BASIN  IN  EASTERN  TENNESSEE, 
Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-08686 


THEORETICAL  TECHNIQUE  FOR  PREDICT- 
ING THE  CUMULATIVE  IMPACT  OF  IRON 
AND  MANGANESE  OXIDATION  IN  STREAMS 
RECEIVING  DISCHARGE  FROM  COAL 
MINES, 


Geological  Survey,  Indianapolis,   IN    Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08789 


EFFECTS  OF  COAL  STRIP  MINING  ON 
STREAM  WATER  QUALITY  AND  BIOLOGY, 
SOUTHWESTERN  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-08801 

ESTIMATING  ECONOMIC  IMPACTS  OF  SA- 
LINITY OF  THE  COLORADO  RIVER, 

Milliken  Chapman  Research  Group,  Inc.,  Little- 
ton, CO. 

L.  C.  Lohman,  J.  G.  Milliken,  W.  S.  Dorn,  and  K. 
E.  Tuccy. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Final 
Report,  February  1988.  95p,  12  fig,  18  tab,  38  ref,  2 
append. 

Descriptors:  "Water  pollution  effects,  'Salinity, 
•Economic  aspects,  •Colorado  River,  Computer 
programs,  Reclaimed  water,  Water  reuse,  Industri- 
al water. 

Four  interrelated  studies,  are  reported:  three  that 
update  or  supplement  the  a  previously  published 
salinity  damages  data  base  and  one  to  develop  a 
computer  program  to  estimate  damages.  The  first 
study  updated  the  agricultural  and  municipal  dam- 
ages data  base  established  by  Kleinman  and  Brown 
by:  (a)  considering  current  forecasts  of  the  salinity 
concentration  of  Colorado  River  water  available 
for  use  in  the  Lower  Basin,  including  the  impacts 
of  the  Central  Arizona  Project;  (b)  considering 
blending,  water  salvage  and  conservation  scenarios 
that  may  affect  future  water  use;  (c)  considering 
current  economic  conditions  in  terms  of  equipment 
and  appliance  lifetimes,  costs  and  prices,  interest 
rates,  etc.;  and  (d)  reexamining  threshold  values 
previously    established    for   municipal,    industrial, 
and  agricultural  damages.  The  second  study  exam- 
ined and  evaluated  the  benefits  of  reduced  salinity 
of  the  Colorado  River  on  reclaimed  wastewater 
for  direct  and  planned  reuse  in  the  Southern  Cali- 
fornia water  service  area,  as  well  as  indirect  or 
potential  uses  of  such  wastewater.  The  third  study 
investigated   industrial   damages   due   to   salinity, 
which  were  not  addressed  in  earlier  investigations, 
and  established  representative  damages  estimates 
for  various  industrial  water  uses.  The  fourth  study 
involves  development  of  a  computer  program  that 
will  permit  easy  calculation  of  salinity  damages,  by 
water  use  sector  over  various  time  periods,  with 
varying    assumptions    of    water    use,    population 
growth,  and  economic  development  and  with  the 
flexibility  to  make  changes  in  such  economic  fac- 
tors as  costs,   crop  prices,   and  interest/discount 
rates.  (Author's  abstract) 
W89-08979 

SOME  ASPECTS  OF  U.S.  GEOLOGICAL 
SURVEY  ACTIVITIES  RELATED  TO  THE  EF- 
FECTS OF  CONTAMINANTS  ON  WATER  RE- 
SOURCES, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

B.  K.  Gilbert,  W.  B.  Mann,  and  P.  A.  Emery. 
Available  from  Books  and  Open  File  Report  Sec- 
tion USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-574,  1987.  63p,  3  fig,  1  tab,  17 
ref,  2  append. 

Descriptors:  'Water  pollution  effects,  *Data  acqui- 
sition, 'Budgeting,  Costs,  Surface  water,  Ground- 
water quality,  Data  collections,  Project  planning. 

The  U.S.  Geological  Survey's  water  resources  pro- 
grams are  supported  by  direct  annual  appropria- 
tions from  Congress,  the  Federal-State  Coopera- 
tive Program  (50:50  matching  of  funds),  and  by 
funds  provided  by  other  Federal  agencies.  For 
fiscal  year  1987,  total  obligations  exceeded  $250 
million  for  activities  in  every  State,  Puerto  Rico, 
and  several  territories  in  cooperation  with  nearly 
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1,000  local.  State,  regional,  and  other  Federal 
agencies.  The  quality  of  the  ground  and  surface 
waters  has  been  of  concern  to  the  Geological 
Survey  from  the  time  it  was  established.  During 
the  past  few  years,  water  resources  contamination 
has  received  highest  priority  consideration  and  a 
variety  of  investigations  and  research  are  ongoing 
to  obtain  an  improved  understanding  of  the  Na- 
tion's water  quality  and  the  factors  affecting  it. 
This  report  presents  information  on  program  prior- 
ities and  discusses  the  coordinated  activities  focus- 
ing on  the  effects  of  contaminants  on  water  re- 
sources. The  report  also  describes  a  number  of 
investigations  and  research  activities  in  progress 
during  fiscal  years  of  1986  and  1987,  and  provides 
guidance  on  how  to  obtain  additional  details.  (Au- 
thor's abstract) 
W89-O9O08 


POTENTIAL  IMPACTS  OF  DISCHARGING 
TERTIARY-TREATED  WASTEWATER  INTO 
PORT  ROYAL  SOUND,  SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-09030 


INDEX     TO     LIMNOLOGICAL     DATA     FOR 
SOUTH-CENTRAL  ALASKA  LAKES, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09269 


5D.  Waste  Treatment  Processes 


INVESTIGATION  OF  AQUATIC  MACRO- 
PHYTE-BASED  AQUATIC  WASTEWATER 
TREATMENT  SYSTEMS  FOR  TEMPERATE 
CLIMATES, 

New  Hampshire  Univ.,  Durham.  Graduate  School. 
T.  T.  Eighmy. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8621599.  Ph.D.  Dissertation,  1986. 
217p,  33  fig,  46  tab,  23  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Macro- 
phytes,  *Aquatic  plants,  'Nitrification,  'Phospho- 
rus removal,  Effluents,  Biological  oxygen  demand, 
Pilot  plants,  Secondary  wastewater  treatment. 

A  pilot-scale  aquatic  macrophyte-based  aquatic 
treatment  system  was  designed  to  treat  primary 
effluent  to  advanced  secondary  treatment  stand- 
ards under  temperate  climate  conditions.  Four  ma- 
crophytes  were  evaluated.  The  hydraulic,  organic, 
and  nutrient  loading  rates  were  similar  to  those  for 
water  hyacinth-based  systems.  Elodea  nuttalli  was 
the  best  candidate  in  that  it  was  productive  year- 
round  and  resistant  to  fouling  by  filamentous  green 
algae.  Ceratophyllum  demersum  and  Myriophyl- 
lum  heterophyllum,  while  providing  surface  area 
for  epiphytic  heterotrophs  and  nitrifiers,  were  not 
as  effective  in  removing  phosphorus  from  the 
waste  stream  and  were  excessively  fouled  so  that 
productivities  were  usually  negative.  Lemna 
minor,  while  productive  year-round,  was  essential- 
ly a  two  dimensional  fixed-film  system,  which  pro- 
moted anaerobic  conditions  below  the  floating  mat 
so  that  effluent  quality  was  poor.  Percent  removal 
of  wastewater  constituents  in  the  Elodea  reactors 
were  biological  oxygen  demand  5,  77-97%,  total 
nitrogen,  18-72%;  and  total  phosphorus,  23-42%. 
Constituent  removal  rates  were  comparable  to 
those  of  hyacinth-based  systems  for  treatment  of 
primary  effluent.  (Cremmins-AEPCO) 
W89-08241 


METAL  ION  REMOVAL  ON  A  PRECOATED 
RETICULATED  VITREOUS  CARBON  ELEC- 
TRODE, 

North   Carolina   State   Univ.,   Raleigh.    Dept.   of 
Chemical  Engineering. 
J.  L.  Ayres. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order    No.    8701740.    Ph.D.    Dissertation,    1986. 


199p,  56  fig,  29  tab,  91  ref,  3  append. 


Descriptors:  'Wastewater  treatment,  'Metal-finish- 
ing wastes,  'Deposition,  'Electrodes,  Carbon, 
Coatings,  Precipitation,  Ions. 

The  effect  of  metal  precoatings  on  the  removal  of 
a  metal  ion  from  wastewater  electrodeposition 
onto  a  precoated  electrode  was  studied.  Precoating 
candidates  were  screened  based  on  current-voltage 
relationships  in  treating  dilute  metal  ion  solutions 
(10  mg/1)  and  the  current  efficiency  of  the  precoat- 
ings chosen  from  the  screening  were  evaluated  in  a 
flow-through  reactor.  The  optimal  electrode  sur- 
face in  treating  multiple  metal  solutions  was  evalu- 
ated in  a  flow-by  reactor.  Operating  and  chemical 
costs  of  electrodeposition  were  compared  to  those 
for  conventional  precipitation.  In  general,  the  opti- 
mum choice  of  treatment  by  electrodeposition  or 
precipitation  is  determined  by  the  concentration  of 
metal  in  the  wastewater,  toxicity  of  the  metal, 
government  regulations,  the  value  of  the  recovered 
metal,  complexity  of  operation,  reliability  of  the 
treatment  scheme,  and  the  economics  of  the  treat- 
ment method.  A  combination  of  treatments  may  be 
warranted  for  a  given  metal  removal  problem. 
(Cremmins-AEPCO) 
W89-08256 


METHOD  AND  APPARATUS  FOR  THE  DISIN- 
TEGRATION AND  DESTRUCTION  OF  HAZ- 
ARDOUS AND  TOXIC  SLUDGE  MATERIALS, 

D.  Roslonski. 

U.S.  Patent  No.  4,655,932;  April  7,  1987,  5p,  1  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1077,  No  1,  p  365-366,  April  7,  1987. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Toxic  wastes,  'Hazardous  materials,  'Sludge, 
Dewatering,  Sterilization,  Electrolytes,  Microor- 
ganisms, Pathogens,  Filtration,  Compaction, 
Heavy  metals,  Particulate  matter. 

Sludge  containing  toxic  and  hazardous  materials 
are  dewatered  to  about  100%  solids,  sludge  patho- 
gens and  microorganisms  are  sterilized,  and  the 
remaining  solid  particles  are  disintegrated.  The 
sludge  is  blended  with  an  electrolyte  in  the  blend- 
ing station  before  the  sludge  and  electrolyte  are 
continuously  passed  to  a  filter  unit  for  the  dewater- 
ing of  the  sludge  to  a  predetermined  solid  mini- 
mum. The  dewatered  sludge  and  electrolyte  are 
then  passed  through  a  rolling  mill  to  compress  the 
sludge  and  electrolyte  to  a  desired  thickness  as 
filter  cake.  The  cake  passes  through  a  sensing 
station  to  determine  the  amount  of  electrolyte  in  it 
and  its  conductivity.  The  filter  cake  and  the  elec- 
trolyte are  fed  into  a  chamber  and  subjected  to  an 
automatically-adjustable  high  voltage,  which 
causes  disintegration  of  the  filter  cake.  Inert  gas, 
ozone,  or  other  selected  gases  are  introduced  into 
the  chamber  for  the  sterilization  of  pathogens  and 
microorganisms  and  the  oxidation  of  toxic  sub- 
stances, particularly  heavy  metals.  The  particulate 
matter  are  subjected  to  a  pulverizing  mill  for  re- 
duction to  granular  form.  (Cremmins-AEPCO) 
W89-08267 


APPARATUS  FOR  FINAL  CLEARING  OF 
WASTEWATER, 

R.  von  Nordenskjold. 

U.S.  Patent  No.  4,448,689;  May  15,  1984,  9p,  3  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1042,  No  3,  pi  178,  May  15,  1984. 

Descriptors:  'Patents,  'Clarification,  'Wastewater 
treatment,  'Sludge,  'Wastewater  facilities,  Settling 
tanks,  Conveyance  structures,  Water  conveyance. 

Sludge  from  wastewater  is  cleared  using  a  down- 
wardly tapering  collecting  basin  to  which  the 
wastewater  is  fed  through  at  least  one  inlet.  A 
conveyor  cooperable  with  the  lower  area  of  the 
basin  conveys  sludge  and  wastewater  upwardly  to 
a  sludge  pipeline  for  the  discharge  of  the  separated 
sludge  and  an  overflow  receptacle  receives  the 
cleared  wastewater.  The  floating  arrangement  of 
the  apparatus  not  only  maintains  a  constant  over- 
flow rate,  but  also  maintains  the  collecting  basin  in 
a  constant  and  established  relationship  with  respect 
to  the  water  level.  The  entire  arrangement  auto- 


matically adjusts  to  all  water  level  variations,  such 
as  the  quantity  of  wastewater  provided  daily  or 
environmental  influences.  The  collecting  basin 
may  be  made  of  metal.  The  pressure  in  the  basin  is 
always  the  same  as  that  on  the  outside  so  that 
forces  resulting  from  pressure  differences  need  not 
be  absorbed.  If  servicing  of  the  final  clearer  should 
become  necessary,  it  can  be  lifted  from  the  basin 
with  the  help  of  a  crane  or  can  be  pulled  over  the 
bank.  (Cremmins-AEPCO) 
W89-08268 


DECONTAMINATION  OF  RADIOACTIVELY 
CONTAMINATED  LIQUIDS, 

Carolina  Power  and  Light  Co.,  Raleigh,  NC. 
C.  E.  Robertson. 

U.S.  Patent  No.  4,681,705;  July  21,  1987,  6p.  Offi- 
cial Gazette  of  the  United  States  Patent  Office,  Vol 
1080,  No  3,  p  1444-1445,  July  21,  1987. 

Descriptors:  'Patents,  'Decontamination, 

'Wastewater  treatment,  'Radioactive  wastes,  'Or- 
ganic wastes,  'Waste  disposal,  Separation  tech- 
niques, Chelating  agents,  Nuclear  powerplants,  Lu- 
bricants, Particulate  matter. 

Mixtures  of  radioactively  contaminated  water  and 
water-immiscible  organic  liquids,  including  lubri- 
cating oils,  are  decontaminated  to  produce  an  or- 
ganic liquid  for  disposal  in  a  conventional  manner. 
A  discontinuous  mixture  of  the  contaminated 
water  and  liquids  is  separated  so  that  the  organic 
liquid  comprises  a  continuous  phase  in  a 
wastewater  fraction  carrying  metal  radionuclides 
and  an  organic  liquid  fraction  carrying  metal  ra- 
dionuclides. The  wastewater  fraction  is  decontami- 
nated and  the  radioactively  contaminated  organic 
liquid  fraction  is  mixed  with  an  aqueous  solution  of 
a  water-soluble  chelating  agent  until  water-soluble 
metal-chelate  complexes  form  between  the  chelat- 
ing agent  and  substantially  all  of  the  metal  radionu- 
clides carried  by  the  organic  liquid  fraction.  The 
aqueous  solution  is  separated  from  the  organic 
liquid  fraction  to  remove  the  water-soluble  metal- 
chelate  complexes  containing  substantially  all  of 
the  radionuclides  from  the  organic  liquid  fraction. 
This  separation  results  in  an  organic  liquid  that  is 
substantially  free  of  radionuclides  and  is  safely 
disposable  by  conventional  methods.  The  aqueous 
solution  is  then  decontaminated.  (Cremmins- 
AEPCO) 
W89-08269 


TREATMENT  SYSTEM  FOR  LANDFILL 
LEACHATE, 

R.  L.  Lavigne. 

U.S.  Patent  No.  4,678,582;  July  7,  1987,  7p,  2  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1080,  No  1,  p  325-326,  July  7,  1987. 

Descriptors:  'Patents,  'Biological  wastewater 
treatment,  'Sanitary  landfills,  'Leachates,  'Micro- 
organisms, Grasses,  Cation  exchange,  Wastewater 
disposal. 

Leachate  tolerant  plant  microorganisms  and  cati- 
onic  exchange  sites  on  organic  media  are  used  to 
treat  sanitary  landfill  leachate.  Reed  canary  grass 
(Phalaris  grundinacea)  was  selected  because  of  its 
effective  absorption  of  heavy  metals,  its  tolerance 
to  saturated  environments,  and  the  production  of 
oxygen  as  part  of  its  natural  metabolic  activities. 
The  leachate  treatment  system  comprises  a  leach- 
ate supply  source,  a  treatment  basis  which  slopes 
from  a  high  end  to  a  low  end  and  which  includes  a 
water  impervious  liner,  and  a  particulate  treatment 
medium,  which  includes  peat  moss  to  provide  a 
large  surface  area  to  enhance  the  fixation  and 
proliferation  of  microbes  and  to  support  plants  for 
growth.  The  leachate  tolerant  plants  grow  in  the 
treatment  medium.  An  inlet  flow  control  connect- 
ed to  the  leachate  supply  and  the  treatment  basis 
comprises  a  perforated  tube  at  the  high  end  of  the 
treatment  medium,  a  conduit  connecting  one  end 
of  the  tube  to  the  leachate  supply  source,  and  a 
flow  control  valve  in  the  conduit  for  introducing 
leachate  to  the  upper  portion  of  the  medium  at  the 
high  end  of  the  basin.  An  outlet  flow  control 
system    drains    the    treated    leachate    from    the 
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medium  at  the  low  end  of  the  basin  and  collects  the 
drained  treated  leachate.  (Cremmins-AEPCO) 
W89-08270 

BIOLOGICAL  FILTER  HEATING  ARRANGE- 
MENT FOR  TREATMENT  OF  WASTEWATER, 

Ekofinn  Oy  A.B.,  Lahti  (Finland). 

A.  Salokangas.  .-,„«-* 

U  S  Patent  No.  4,693,816;  September  15,  1987,  4p, 

1  fig   Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1082,  No  3,  p  1425-1426,  September  15, 

1987. 

Descriptors:  'Patents,  'Biological  wastewater 
treatment,  'Wastewater  treatment,  'Heating, 
'Heat  exchangers,  Wastewater  facilities,  Biofilters, 
Biological  filters. 

A  heater  for  outdoor  air  introduced  into  a  biologi- 
cal filter  for  wastewater  treatment  consists  of 
intake  openings,  a  heat  exchanger,  a  blower,  and 
exhaust  openings.  The  heat  exchanger  is  mounted 
within  the  filter  and  connected  to  the  intake  open- 
ings for  heating  the  outdoor  air.  Connected  to  the 
heat  exchanger,  the  blower  blows  the  heated  air 
through  a  layer  of  filter  material  within  the  filter. 
The  warmer  side  of  the  heat  exchanger  is  in  direct 
contact  with  the  wastewater  flowing  in  the  filter, 
which  allows  the  outdoor  air  within  the  exchanger 
to  be  heated  directly  by  the  heat  transferred  from 
the  wastewater.  The  exchanger  comprises  an  alu- 
minum hose,  which  interconnects  the  intake  open- 
ings and  the  blower  and  which  is  fitted  so  that  it  is 
at  least  partially  immersed  in  the  wastewater  flow- 
ing in  the  filter.  (Cremmins-AEPCO) 
W89-08271 


WATER  TREATMENT  APPARATUS, 

Walker  Process  Corp.,  Aurora,  IL. 

C.  P.  Thissen. 

U.S.  Patent  No.  4,522,714;  June  11,  1985,  8p,  7  fig. 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  1055,  No  2,  p  767-768,  June  11,  1985. 

Descriptors:  'Patents,  'Biological  wastewater 
treatment,  'Wastewater  facilities,  Water  tanks, 
Plastics. 

A  wastewater  treatment  facility  consists  of  a  tank, 
a  rotary  biological  contactor,  and  a  hollow  shaft. 
The  tank  contains  an  inlet  and  outlet  and  end  and 
side  walls,  which  confine  the  wastewater  to  a 
predetermined  depth  in  the  tank.  The  rotary  bio- 
logical contactor  in  the  tank  houses  the  rigid  and 
hollow  shaft,  which  extends  horizontally.  A  water 
treating  plastic  media  rotates  on  the  shaft.  The 
media  peripherally  embraces  the  shaft  and  contains 
gas  and  water  passages,  which  are  alternately  filled 
and  purged  of  gas  and  water  as  the  media  revolve. 
The  hollow  shaft  has  closed  ends  in  the  tank, 
confronts  the  tank  end  walls,  and  buoyantly  floats 
the  entire  contactor  in  the  wastewater  with  the 
shaft  submerged.  Mechanically  bearings  stabilize 
the  contactor  in  the  water.  (Cremmins-AEPCO) 
W89-08275 


MEMBRANE  FOR  REVERSE  OSMOSIS  AND 
METHOD  OF  MAKING  THE  SAME, 

Juichiro  Ozawa  (Japan).  (Assignee). 

For  primary  bibliographic  entry  see  Field  3A. 

W89-08282 


SEMIPERMEABLE  MEMBRANES, 

Bayer  AG.,  Leverkusen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3A. 
W89-08283 


PROCESS  FOR  DEWATERING  MUNICIPAL 
AND  OTHER  SEWAGE  SLUDGES, 

'Licencia'  Talalmanyokat  Ertekesito  Es  Innovacios 
Kulkereskedelmi  Vallalat,  Budapest  (Hungary). 
(Assignee). 

I.  Zagyvai,  A.  Gai,  J.  Merai,  and  D.  Szamosi. 
U.S.  Patent  No.  4,675,114;  June  23,  1987,  5p.  Offi- 
cial Gazette  of  the  United  States  Patent  Office,  Vol 
1079,  No  4,  p2153,  June  23,  1987. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Dewalcring,       'Sludge       drying,       'Municipal 


wastewater,    'Sewer   systems,   Separated   sewers, 
Centrifugation,  Flocculation,  Organic  waste. 

Municipal  and  other  sewage  sludges  containing  fat 
and  proteinic  organic  contaminants  are  dewatered 
and  the  solid  particles  in  the  sludge  are  separated 
from  the  aqueous  phase.  The  pH  of  the  sludge  is 
adjusted  between  9  and  12  by  adding  at  least  one 
compound  from  the  group  consisting  of  calcium 
hydroxide,  calcium  oxide,  magnesium  hydroxide, 
or  magnesium  oxide.  The  sludge  is  then  mixed 
with  50  to  5000g/cu  m  of  formaldehyde.  A  dusty 
or  granular  adsorbent,  capable  of  adsorbing  oils 
and  fats,  is  added  to  the  sludge  in  an  amount  of  0.5 
to  15%  by  weight  as  calculated  for  the  dry  sub- 
stance content  of  the  sludge.  The  sludge  is  then 
treated  with  20  to  500  g/cu  m  of  a  polymer  floccu- 
lating agent  having  a  molecular  weight  of  at  least 
100,000  and  is  allowed  to  settle  before  water  is 
removed  from  it  by  filtration  or  centrifuging  or 
both.  (Cremmins-AEPCO) 
W89-08295 


PHOSPHORIC  ACID/LIME  HAZARDOUS 
WASTE  DETOXIFICATION  TREATMENT 
PROCESS, 

Deere  and  Co.,  Moline,  IL. 

G.  R.  Douglas,  P.  F.  Kusy,  and  R.  D. 

Grotelueschen. 

U.S.  Patent  No.  4,671,882;  June  9,  1987,  6p,  1  fig,  5 

ref   Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1079,  No  2,  p994,  June  9,  1987. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Heavy  metals,  'Phosphorus  compounds,  'Sludge 
drying,  'Hazardous  wastes,  'Waste  treatment, 
Phosphates,  Precipitation,  Coagulation,  Dewater- 
ing,  Hydrogen  ion  concentration,  Lime. 

A  process  was  developed  for  producing  a  sludge 
from  an  aqueous  solution  with  a  leachability  of  less 
than  that  specified  in  the  Resource  Conservation 
Recovery  Act.  Phosphoric  acid  or  an  acid  phos- 
phate salt  is  added  to  the  aqueous  solution,  which 
contains  a  heavy  metal  or  an  aggregate  of  heavy 
metals  at  a  hazardous  level,  to  precipitate  the 
metals  as  metal  phosphates.  After  the  pH  of  the 
solution  is  lowered  to  less  than  5.0,  a  coagulant  is 
added  to  it  to  coagulate  the  precipitated  metal 
phosphates.  The  pH  of  the  solution  is  then  raised 
to  above  7.0  by  adding  an  alkaline  calcium  source 
to  form  a  nonhazardous  sludge.  This  sludge  is  then 
dewatered.  (Cremmins-AEPCO) 
W 89-08297 


PRIMARY  TREATMENT  OF  WASTEWATER, 

National  Starch  and  Chemical  Corp.,  Bridgewater, 

NJ. 

P.  R.  Kelly. 

U.S.  Patent  No.  4,670,158;  June  2,  1987,  5p,  1  fig,  1 

ref   Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1079,  No  1,  p374,  June  2,  1987. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Phosphorus  compounds,  'Primary  wastewater 
treatment,  'Lime,  Polymers,  Industrial  wastes,  Co- 
agulation, Flocculation,  Separation  techniques, 
Spray  irrigation,  Organic  wastes. 

Wastewater  containing  an  undesired  level  of  sus- 
pended organic  materials,  comprising  polymeric 
latex  wastes  and  a  solids  content  of  about  0.05  to 
5.0  weight  percent,  is  treated  by  adding  0.02  to 
0.20  weight  percent  lime  to  the  wastewater.  Phos- 
phoric acid  is  also  added  in  an  amount  sufficient  to 
lower  the  pH  to  below  10.0,  but  not  lower  than 
7.0.  Flocculated  solids  sludge  is  separated  and  re- 
moved to  obtain  treated  wastewater  having  a 
solids  content  of  less  than  0.05  weight  percent.  Up 
to  800  ppm  of  cationic  or  non-ionic  polymer  is 
added  after  the  addition  of  the  phosphoric  acid  and 
prior  to  adding  an  anionic  polymer  in  an  amount 
up  to  100  ppm.  The  use  of  lime  and  phosphoric 
acid  in  controlled  amounts  in  this  primary 
wastewater  treatment  process  yields  high  solids 
separation  efficiencies  and  treated  wastewater  with 
desirable  low  solids  and  ionic  content  for  further 
disposal  by  spray  irrigation.  (Cremmins-AEPCO) 
W89-08298 


FLOTATION  PROCESS  FOR  THE  CONTINU- 
OUS RECOVERY  OF  SILVER  OR  SILVER 
COMPOUNDS  FROM  SOLUTIONS  OR  DIS- 
PERSIONS, 

Agfa-Gavaert  A.G.,  Leverkusen  (Germany,  F.R.). 
M.  Zlokarnik,  G.  Schindler,  G.  Koepke,  and  W. 
S  t  r  iic  1c  c 

U.S.  Patent  No.  4,585,561;  April  29,  1986,  9p,  5  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1065,  No  5,  p2367,  April  29,  1986. 

Descriptors:  'Patents,  'Separation  techniques, 
•Silver,  'Waste  recovery,  'Flotation,  Bubbles, 
Proteins,  Surfactants,  Dispersants,  Effluents,  Ha- 
lides. 

Silver  or  silver  halides  are  continuously  separated 
from  protein  containing  dispersions  or  effluents  of 
silver  or  silver  compounds  containing  at  least 
about  100  ppm  of  gelatine.  The  pH  of  the  disper- 
sion is  adjusted  at  or  about  the  isoelectric  point  of 
the  gelatine.  Flocks  are  formed  consisting  essential- 
ly of  the  gelatine  and  silver  or  silver  compounds 
by  maintaining  the  pH  of  the  dispersion  at  or  about 
the  isoelectric  point  in  the  presence  of  an  effective 
amount  of  a  cationically  active  poly  electrolyte  to 
aid  in  separating  the  flocks.  Finely  divided  inert 
gas  bubbles  are  injected  into  the  dispersion  and  the 
flocks  are  separated  from  the  remaining  dispersion 
by  flotation.  The  desilverized  effluent  has  a  silver 
content  of  less  than  1  mg  of  Ag/L.  The  amount  of 
flotate  is  less  than  2%  of  the  amount  of  effluent 
introduced  into  the  process.  (Cremmins-AEPCO) 
W89-08299 


METHOD  OF  REDUCING  THE  NICKEL  CON- 
TENT IN  WASTEWATER, 

Texaco,  Inc.,  White  Plains,  NY. 

D.  C.  Vuong. 

U.S.  Patent  No.  4,500,324;  February  19,  1985,  5p,  1 

tab.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1051,  No  3,  p  1148-1149,  February  19, 

1985. 

Descriptors:  *  Patents,  'Wastewater  treatment, 
'Waste  recovery,  'Nickel,  'Industrial  wastes,  Sep- 
aration techniques. 

A  method  was  developed  for  reducing  the  soluble 
and  insoluble  nickel  containing  impurities  and  any 
other  water  insoluble  matter  in  a  dilute  wastewater 
stream  comprising  grey  or  blow-down  water  from 
a  partial  oxidation  process  for  the  production  of 
synthesis,  reducing,  or  fuel  gas.  Each  liter  of 
wastewater  at  a  temperature  of  about  60  to  220  F  is 
mixed  with  about  10  to  1000  mg  of  a  water  soluble 
material  selected  from  the  groups  consisting  of 
formaldehyde,  ionizable  polysulfide  salt,  and  hy- 
drogen peroxide.  About  2  to  10  moles  of  dimethyl 
gloxime/atom  of  dissolved  nickel  is  also  mixed 
with  the  water.  The  pH  of  the  dilute  mixture  is 
adjusted  to  a  desired  value  in  the  range  of  7  to  11, 
by  the  addition  of  a  base  material.  A  precipitate 
comprising  nickel-dimethyl-glyoxime  complex 
forms  is  separated  from  the  water  along  with  at 
least  a  portion  of  any  other  insoluble  impurity, 
such  as  particulate  carbon,  soot,  and  the  metals  and 
sulfides  of  the  metals  V  and  Fe,  using  at  least  one 
conventional  solids  and  liquid  separator.  Suitable 
solids  and  liquid  separators  may  be  selected  from 
the  group  consisting  of  filter,  centrifuge,  hydro- 
clone,  settler,  clarifier,  or  combination  thereof.  The 
nickel  content  of  the  wastewater  is  thereby  consist- 
ently reduced  to  an  environmentally  acceptable 
discharge  level,  and  nickel  is  prevented  from  build- 
ing up  in  recycle  circulating  water  systems.  (Crem- 
mins-AEPCO) 
W89-08300 


DRAINAGE  TUBE, 

A.A.R.C.   (Management)    Pty.    Limited,   Victoria 

(Australia).  (Assignee). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-08301 

METHOD   OF   REMOVING    HEAVY    METAL 
FROM  WASTEWATER  STREAMS, 

CX/OXYTECH,  Inc.,  Yorkville,  IL. 
G.  S.  Elfline. 
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U.S.  Patent  No.  4,678,584;  July  7,  1987.  6p.  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
1048,  No  1,  p  326,  July  7,  1987. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Heavy  metals,  *  Metal-finishing  wastes,  *Waste 
recovery,  Precipitation,  Sodium  compounds.  Sul- 
fides, Industrial  wastes. 

Heavy-metals  in  liquids  in  wastewater  streams  are 
treated  with  sodium  trithiocarbonate  (Na2CS3)  to 
precipitate  the  heavy  metals  as  insoluble  metal 
sulfides.  In  this  solid  form,  the  metal  ions  are  easy 
to  separate  and  dewater  from  the  effluent  through 
filtration,  centrifugation,  or  clarification.  After  sep- 
aration of  the  solid  phase,  the  metal  sulfides  can  be 
converted  to  metal  oxides  by  subjecting  them  to  a 
simple  ore  roasting  process.  The  combined  metal 
oxides  can  then  be  separated  into  the  individual 
metals  by  standard  methods  and  can  be  converted 
into  economically  useful  forms.  The  process  is 
useful  on  any  heavy  metal-bearing  liquid,  such  as 
those  obtained  as  waste  products  in  metal  finishing 
or  plating,  mining,  or  milling  operations;  on  natu- 
rally occurring  liquids,  or  any  other  liquid  contain- 
ing one  or  more  heavy  metal  ions.  (Cremmins- 
AEPCO) 
W89-08303 


REMOVAL  OF  IRON  FROM  CHELANT  SOLU- 
TIONS, 

Dowell  Schlumberger  Inc.,  Tulsa,  OK.  (Assignee). 
W.  C.  Kennedy. 

U.S.  Patent  No.  4,629,570;  December  16,  1986,  4p. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1073,  No  3,  pl526,  December  16,  1986. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Iron,  'Separation  techniques,  'Liquid  wastes, 
Chelating  agents,  Waste  recovery,  Iron  oxides. 

Iron  is  removed  from  an  aqueous  liquid  waste 
containing  dissolved  iron  in  the  form  of  soluble 
chelate  or  chelates  using  an  alkylenepolyamine  po- 
lyacetic  acid  and  or  soluble  chelating  salts  of  that 
acid.  The  pH  of  the  aqueous  liquid  is  adjusted  to  at 
least  about  12.5  and  sufficient  quantities  of  a  solu- 
ble calcium  salt  are  added  to  facilitate  the  growth 
of  insoluble  colloidal  iron  hydroxide  particles.  The 
resulting  insoluble  mass  containing  iron  hydroxide 
is  separated  from  the  liquid  effluent.  The  process  is 
highly  effective  in  reducing  the  amount  of  dis- 
solved iron  in  solution  and  the  insoluble  mass 
resulting  from  the  process  is  easily  separated  from 
the  liquid  effluent.  (Cremmins-AEPCO) 
W89-083O4 


INVESTIGATION  OF  NOVEL  ADSORPTIVE 
SEPARATION  METHODS  FOR  REMOVAL  OF 
TRACE  HEAVY  METALS  FROM  POLLUTED 
AREAS, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemical  Engi- 
neering. 

T.  E.  Carleson,  and  M.  Moussavi. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15570/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Institute  Completion 
Report,  Moscow,  May  1988.  23p,  2  tab,  8  fig,  3  ref. 
USGS  contract  14-08-0001-G1419.  USGS  project 
G 1419-07. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, Adsorption,  Heavy  metals,  Groundwater, 
Separation  techniques,  Cadmium,  Zinc,  Heavy 
metals,  Chelation,  Trace  metals,  Idaho,  Bunker 
Hill  mine. 

The  removal  of  trace  amounts  of  cadmium  and 
zinc  from  wastewater  samples  from  the  Bunker 
Hill  mine  as  well  as  from  synthetic  wastewaters 
was  evaluated.  The  heavy  metals  were  chelated 
with  the  surfactants,  sodium  lauryl  sulfate,  sodium 
lauryl  benzene  sulfate,  and  cetyl  pyridinium  chlo- 
ride. The  chelated  metals  were  then  separated  by 
the  generation  of  a  foam  by  sparged  air  or  dis- 
solved air.  As  much  as  95%  of  the  metal  entering 
the  foam  generation  unit  was  removed  and  carried 
out  with  the  foam.  The  foam  generated  constituted 
about  25%  of  the  feed.  The  removal  efficiency  was 
correlated  with  feed  flow  rate  and  foam  drainage 


height  by  means  of  a  simple  equilibrium  model. 
Qualitative  predictions  based  upon  the  model  fit 
the  experimental  results  although  quanitative 
agreement  was  not  good.  Recommendations  for 
further  experimental  work  are  presented.  (USGS) 
W89-08339 


BISOLUTE  ADSORPTION  ONTO  ACTIVATED 
CARBON  IN  A  FIXED  BED:  IAST  VS.  SIAST, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 
and  Environmental  Engineering. 
D.  R.  Yonge,  and  K.  E.  Hartz. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-121396/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Project  Completion  Report,  April  1986.  55p, 
10  fig,  1  tab,  39  ref.  USGS  contract  14-08-0001- 
G1051.  USGS  project  G1051-01. 

Descriptors:  'Adsorption,  'Activated  carbon, 
'Computer  models,  'Model  studies,  'Wastewater 
treatment,  Diffusion,  Homogeneous  surface  diffu- 
sion model,  Ideal  absorbed  solution  theory,  Film 
transfer  coefficient,  Intraparticle  diffusion  coeffi- 
cient. 

Numerical  modeling  of  onto  adsorption  activated 
carbon  can  be  a  valuable  tool  during  activated 
carbon  adsorber  design  and  operation.  Unfortu- 
nately, current  predictive  models  are  often  restrict- 
ed to  certain  system  conditions  and  developmental 
assumptions.  A  model  is  needed  which  is  applica- 
ble to  a  wide  variety  of  conditions  and  is  computa- 
tionally efficient.  The  homogeneous  surface  diffu- 
sion model  (HSDM)  was  evaluated  for  its  sensitivi- 
ty to  model  parameters  and  for  the  influence  of  the 
ideal  adsorbed  solution  theory  (IAST)  and  the 
simplified  ideal  absorbed  solution  theory  (SIAST) 
on  HSDM  model  prediction  accuracy.  Two  dy- 
namic model  parameters  were  found  to  have  an 
impact  on  HSDM  response:  the  intraparticle  diffu- 
sion coefficient  and  the  film  transfer  coefficient.  Of 
these  two  parameters,  the  film  transfer  coefficient 
had  the  most  significant  impact  on  HSDM  per- 
formance; indicating  that  care  must  be  taken  when 
determining  this  model  parameter.  Additionally, 
for  the  data  studied  herein,  the  HSDM  utilizing  the 
IAST  afforded  better  prediction  accuracy  than  the 
HSDM  utilizing  the  simplified  IAST.  For  certain 
values  of  the  Freundlich  equation  constants  k  and 
1/n,  however,  the  HSDM  failed  to  converge. 
(USGS) 
W89-08363 


LABORATORY  PLANNING  FOR  WATER  AND 
WASTEWATER  ANALYSIS, 

Laboratory  Consultants,  Albuquerque,  NM. 
D.  W.  Clark. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 19556/ 
AS,  price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces  Technical  Completion  Report 
No.  M20,  June  1988.  72p,  19  ref,  4  append.  USGS 
state  project  1345643. 

Descriptors:  'Wastewater  treatment,  'Design  cri- 
teria, 'Laboratory  equipment,  'Water  treatment, 
Analytical  techniques,  Water  analysis,  Treatment 
facilities. 

This  project  produced  a  laboratory  planning  hand- 
book presenting  comprehensive,  standardized 
guidelines  for  water  and  wastewater  treatment  fa- 
cilities. The  handbook  will  assist  design  engineers, 
laboratory  analysts  and  treatment  plant  personnel 
in  designing,  constructing,  equipping  and  staffing 
water  and  wastewater  treatment  plant  laboratories. 
Incorporated  into  the  handbook  are  the  technolog- 
ical advances  in  laboratory  equipment  and  proce- 
dures made  over  the  last  decade.  (Clark-UNM) 
W89-08369 


FEASIBILITY  STUDY  OF  THE  PRIVATIZA- 
TION OF  PUBLIC  WASTEWATER  TREAT- 
MENT WORKS, 

Auburn   Univ.,   AL.   Dept.   of  Political   Science. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-084O4 


ZEOLITE  AMMONIA  REMOVAL  FROM  CAT- 
FISH POND  WATERS, 

Mississippi  Univ.,  University.  Dept.  of  Geology 
and  Geological  Engineering. 
W.  R.  Reynolds,  and  C.  W.  Williford. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-136857/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Technical  Completion 
Report  G1431-05,  July  1988.  16p,  25  fig,  11  tab,  8 
ref,  4  append.  USGS  contract  14-34-0001-G1431. 
USGS  project  G1431-05. 

Descriptors:  'Zeolite,  'Filtration,  'Ammonia  re- 
moval, 'Wastewater  treatment,  Catfish  ponds, 
Water  purification,  Water  conservation,  Water 
flow,  Mississippi. 

The  catfish  rearing  industry  has  been  a  major 
contributor  to  a  critical  water  table  drawdown  in 
the  Mississippi  Delta  region.  This  is  due  to  a  high 
pumpage  rate  in  order  to  maintain  proper  water 
quality  in  existing  20  acre  ponds.  The  demand  for 
catfish  far  exceeds  production  and  the  only  re- 
course at  present  is  to  construct  new  ponds  which 
in  turn  requires  increased  pumpage.  The  problem 
of  fish  production  can  also  be  resolved  by  increas- 
ing fish  density  in  existing  ponds.  Unfortunately, 
increasing  fish  density  would  also  produce  toxic 
buildup  of  ammonia  and  nitrate.  This  problem, 
however,  can  be  alleviated  by  employing  an  am- 
monia absorbing  filtration  system.  Such  a  system 
consists  of  using  the  natural  zeolite  clinoptilolite  as 
a  molecular  sieve  for  ammonia  removal.  The  clin- 
optilolite used  in  mined  at  Death  Valley  Junction, 
CA,  and  has  an  excellent  combination  of  cation 
exchange  capacity  (218  meq/100  gms)  and  slake 
durability  (slake  durability  index  of  98%).  Packed 
column  studies  using  the  Death  Valley  Junction 
clinoptilolite  produced  flow  rates  from  50  to  300 
bed  volumes/hour  using  1  mg/lt  ammonia/L  influ- 
ent. Furthermore,  low  average  effluent  concentra- 
tions were  achieved  at  less  than  0.03  mg/lt  ammo- 
nia. When  testing  this  system  in  natural  waters  it 
was  found  that  competing  ions  particularly,  calci- 
um and  magnesium  reduced  the  zeolite's  capacity 
for  ammonia  sorption.  Consequently,  more  fre- 
quent regeneration  was  required.  High  algal  build- 
up typical  in  pond  waters  required  frequent  back- 
flushing  but  did  not  hinder  the  overall  operation. 
(USGS) 
W89-08445 


SUPERFUND  RECORD  OF  DECISION: 
POWERSVILLE  L.F.,  GA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-220991. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R04-87/029,  September 
1987.  HOp,  11  fig,  15  tab,  2  append. 

Descriptors:  'Municipal  wastes,  'Industrial  wastes, 
'Water  quality  control,  'Water  pollution  control, 
'Superfund,  'Cleanup  operations,  'Groundwater 
pollution,  'Waste  disposal,  'Georgia,  'Landfills, 
Agricultural  runoff,  Pesticides,  Hazardous  wastes, 
Water  pollution  sources,  Volatile  organic  com- 
pounds, Organic  compounds,  Heavy  metals,  Lead, 
Chromium,  Costs,  Path  of  pollutants. 

The  Powersville  Landfill,  which  occupies  approxi- 
mately 15  acres,  is  located  in  Peach  County,  Geor- 
gia. General  crop  farming  is  the  major  agricultural 
practice  in  the  region,  however,  cattle  farms  and 
orchards  are  also  common.  Locally  the  Providence 
aquifer  system  is  a  source  of  water  for  both  con- 
sumption and  irrigation.  From  the  early  11940s  to 
1969  the  landfill  site  was  a  borrow  pit  which 
provided  sand  and  fill  material  to  the  County  for 
local  use.  During  1969  Peach  County  began  oper- 
ating the  site  as  a  sanitary  landfill  receiving  munici- 
pal and  industrial  wastes.  In  December  1972  the 
Georgia  Department  of  Natural  Resources  Envi- 
ronmental Protection  Division  suggested  the  sepa- 
ration and  maintenance  of  areas  for  pesticides  and 
associated  wastes  which  was  attained.  Disposal 
records  indicate  pesticide  manufacturing  wastes 
were  disposed  of  in  the  municipal  section  of  the 
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landfill  prior  to  June  1973  and  in  the  hazardous 
waste  areas  between  June  1973  and  1978.  Neither 
the  quantity  nor  the  location  of  the  waste  in  the 
municipal  landfill  is  known.  The  landfill  was 
closed  in  1979  due  to  its  location  in  a  highly 
permeable  sand  and  gravel  aquifer.  The  primary 
contaminants  of  concern  affecting  the  soil  and 
groundwater  include:  volatile  organic  compounds 
(vinyl  chloride),  heavy  metals  (lead  and  chromi- 
um) and  pesticides.  The  selected  remedial  action 
for  this  site  includes:  surface  capping  of  hazardous 
waste  and  municipal  fill  areas  using  artificial  mate- 
rial or  clay,  with  grading,  drainage  and  closure; 
installation  of  eight  additional  monitor  wells  (at  a 
minimum)  in  the  upper  region  of  the  aquifer  to 
determine  cap  area  leaching  or  migration;  and  ex- 
tension of  the  municipal  water  supply  pipe  line  as 
an  alternate  water  supply.  The  total  present  worth 
cost  for  this  remedial  action  is  $4,000,000  with 
present  worth  operation  and  maintenance  of 
$577,013.  (Author's  abstract) 
W89-08472 


SUPERFUND  RECORD  OF  DECISION:  FMC 

CORP.,  MN. 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Emergency  and  Remedial  Response. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-08473 


SUPERFUND  RECORD  OF  DECISION:  SAND 
SPRINGS  PETROCHEM,  OK  (SOURCE  CON- 
TROL O.U.). 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For   primary   bibliographic   entry   see   Field   5G. 

W89-08474 


SUPERFUND  RECORD  OF  DECISION:  WIL- 
LIAMS PROPERTY,  NJ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For   primary   bibliographic   entry   see   Field    5G. 

W89-08475 


SUPERFUND  RECORD  OF  DECISION:  ROSE 
TOWNSHIP,  MI. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-08476 


SUPERFUND  RECORD  OF  DECISION: 
STRINGFELLOW  ACID  PITS,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W89-08477 


SUPERFUND  RECORD  OF  DECISION: 
SOUTH  BRUNSWICK,  NJ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W89-08478 


SUPERFUND  RECORD  OF  DECISION:  PAL- 
METTO WOOD  PRESERVING,  SC. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W89-08479 


SUPERFUND  RECORD  OF  DECISION:  NEW 
BRIGHTON/ARDEN  HILLS/TCAAP,  MN. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-08481 


SUPERFUND  RECORD  OF  DECISION:  CEN- 
I  RAL  CITY/CLEAR  CREEK,  CO. 

ninental    Protection    Agency,    Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 


For   primary   bibliographic   entry   see   Field    5G 
W89-08482 


COMPARISON  OF  LABORATORY  PERFORM- 
ANCES, 

Sandia  National  Labs.,  Albuquerque,  NM.  Envi- 
ronmental Programs  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-08493 


GUIDE  TO  THE  DEPARTMENT  OF  DEFENSE 
OPERATION,  MAINTENANCE  AND  TRAIN- 
ING ASSISTANCE  PROGRAM  (OMTAP)  FOR 
WASTEWATER  TREATMENT  PLANT  PER- 
SONNEL. 

Ciccone  (V.J.)  and  Associates,  Inc.,  Woodbridge, 
VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A187  343. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
June  1987.  72p,  1  fig,  5  append. 

Descriptors:  'Wastewater  facilities,  'Personnel, 
•Training,  Maintenance,  Performance  evaluation, 
Wastewater  management. 

OMTAP  is  a  Department  of  Defense  program  to 
improve  the  performance  of  wastewater  treatment 
plants  located  on  military  installations.  The  pro- 
gram is  divided  into  three  phases,  each  requiring  a 
site  visit  by  a  team  of  evaluators.  The  first  phase 
involves  a  comprehensive  evaluation  of  the  treat- 
ment process  to  identify  operational  and/or  design 
deficiencies.  In  the  second  phase,  operators  and 
laboratory  technicians  are  trained  in  procedures 
recommended  to  overcome  problems  identified 
during  the  diagnostic  phase.  The  final  phase  is  a 
follow-on  evaluation  of  plant  performance  to  assess 
those  improvements  that  have  been  made  since 
OMTAP  was  initiated  at  the  plant.  (Author's  ab- 
stract) 
W89-08523 


WASTEWATER  AND  HAZARDOUS  WASTE 
SURVEY,  ENGLAND  AFB  LA, 

Air  Force  Occupational  and  Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
F.  E.  Stavich,  and  C.  Attebery. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A194  105. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Report  No.  88-004EQ0062AWA,  January  1988. 
71p,  11  fig,  6  tab,  13  ref,  6  append. 

Descriptors:  'Louisiana,  'Hazardous  coastes, 
'Wastewater  materials,  'Hazardous  wastes, 
'Water  pollution  treatment,  Water  quality  control, 
Waste  management,  Arsenic,  Cadmium,  Benzene, 
Chlorinated  hydrocarbons,  Separation,  Physical 
treatment,  Surveys,  Military  reservations. 

A  wastewater  characterization  and  hazardous 
waste  survey  was  conducted  at  England  AFB  to 
address  a  compliance  order  given  to  the  base  by 
the  State  of  Louisiana  Office  of  Solid  and  Hazard- 
ous Waste.  The  compliance  order  identified  several 
deficiencies  in  the  England  AFB  hazardous  waste 
program  and  asked  the  base  to  provide  the  City  of 
Alexandria  with  analytical  data  regarding  any  and 
all  discharges  into  the  sanitary  sewer  system.  The 
results  of  the  hazardous  waste  survey  showed  the 
base  hazardous  waste  program  was  running 
smoothly.  The  accumulation  site  managers  have  a 
good  understanding  of  the  overall  waste  manage- 
ment program.  The  base  has  effectively  minimized 
solvent  waste  handling  through  the  widespread  use 
of  Safety  Kleen  cleaning  vats.  The  analytical  re- 
sults from  the  wastewater  survey  showed  arsenic, 
cadmium,  benzene,  chlorinated  benzene,  and  fuel 
components  above  the  applicable  discharge  ordi- 
nance, City  of  Alexandria  Local  Ordinance  277.5- 
8.  However,  the  concentrations  of  the  chemicals 
were  near  the  discharge  limits.  The  results  of  the 
hazardous  waste  analysis  showed  the  separator  lo- 
cated outside  the  Armament  Shop  (building  2102) 
contained  hazardous  waste.  Fire  training  pit  oper- 
ations could  exceed  the  fire  training  pit  oil/water 
separator  capacity.  Recommendations  included:  (1) 
wastestreams  found  to  exceed  the  discharge  ordi- 
nance should  be  resampled  to  confirm  the  chemical 


concentrations;  (2)  sludge  from  waterfall  paint 
booths  on  England  AFB  should  be  tested  for  haz- 
ardous waste  and  disposed  of  accordingly;  (3)  a 
training  program,  integrating  the  technical  exper- 
tise of  the  environmental  engineers  should  be  initi- 
ated to  train  shop  personnel  on  the  operating  prin- 
ciples and  limitations  of  oil/water  separators;  (4) 
waste  floor  polish  remover  should  be  discharged  to 
the  sanitary  sewer,  not  the  storm  drainage  system; 

(5)  bioenvironmental  engineering  section  personnel 
should  establish  a  routine  sampling  protocol  for 
hazardous  waste  and  industrial  wastestreams;  and 

(6)  England  AFB  should  petition  the  State  of 
Louisiana  for  a  separate  EPA  identification 
number  for  the  base's  Lake  Charles  Radar  Site. 
(Lantz-PTT) 

W89-08525 


TOXICITY  REDUCTION  EVALUATION  AT 
THE  PATAPSCO  WASTEWATER  TREAT- 
MENT PLANT, 

Engineering  Science,  Fairfax,  VA. 

J.  A.  Botts,  J.  W.  Braswell,  E.  C.  Sullivan,  W.  L. 

Goodfellow,  and  B.  D.  Sklar. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-220488. 

Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/2-88/034,  June  1988.  306p, 

35  fig,  577  tab,  51  ref,  5  append.  EPA  Contract 

CR812790-01-1. 

Descriptors:  'Wastewater  management,  'Water 
pollution  control,  'Wastewater  treatment,  'Toxici- 
ty, 'Water  quality  control,  Baltimore,  Maryland, 
Municipal  wastewater,  Organic  compounds,  Water 
pollution  treatment,  Volatilization,  Ammonia, 
Bioassays. 

In  January  1986  the  EPA  and  the  City  of  Balti- 
more (City)  entered  into  a  cooperative  agreement 
to  perform  a  toxicity  reduction  evaluation  (TRE) 
research  study  at  the  City's  Patapsco  Waste  Water 
Treatment  Plant  (Patapsco  WWTP).  The  Patapsco 
WWTP  TRE  was  initiated  in  April  1986  and  com- 
pleted in  September  1987,  and  represents  one  of 
the  first  case  histories  of  a  toxics  management 
program  at  a  municipal  wastewater  treatment 
plant.  This  study  characterized  treatment  plant  in- 
fluent and  operations  data  and  related  these  data  to 
wastewater  toxicity  and  inhibition  data;  character- 
ized the  plant's  influent  and  effluent  wastewater 
toxicity  using  definitive  EPA  bioassays  and  in- 
plant  toxicity  monitors;  evaluated  the  fate  of  toxici- 
ty and  specific  toxic  chemicals  during  treatment; 
and  evaluated  techniques  to  trace  toxicity  to  its 
source  and  to  identify  specific  components  of  tox- 
icity. Although  the  Patapsco  WWTP  performed 
well,  a  major  reduction  in  toxicity  was  achieved  by 
the  Patapsco  WWTP,  substantial  acute  and  chron- 
ic toxicity  was  present  in  the  Patapsco  WWTP 
effluent.  The  wastewater  fractionation/identifica- 
tion  procedures  identified  non-polar  organic  com- 
pounds as  the  principal  toxicants  while  compounds 
removed  by  volatilization  and  ammonia  contribut- 
ed lesser  amounts  of  toxicity.  The  toxicity  treat- 
ability procedure  was  found  to  be  an  effective  tool 
for  identifying  and  ranking  possible  toxicity  con- 
tributors and  for  identifying  discharges  that  inter- 
fere with  biological  treatment.  (Author's  abstract) 
W89-08531 


TREATMENT  OF  MUNICIPAL 

WASTEWATERS  BY  THE  FLUIDIZED  BED 
BIOREACTOR  PROCESS, 

HydroQual,  Inc.,  Mahwah,  NJ. 
O.  K.  Scheible,  and  G.  M.  Grey. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-140280. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-87/107,  December  1987. 
188p,  49  fig,  15  tab,  18  ref,  2  append.  EPA  Con- 
tract CS  808809. 

Descriptors:  'Municipal  wastewater,  'Wastewater 
treatment,  'Biological  treatment,  'Fluidized  bed 
process,  Pilot  plants,  Newburg,  New  York,  Biolog- 
ical oxygen  demand,  Suspended  solids. 

A  2-yr,  large-scale  pilot  investigation  was  conduct- 
ed at  the  City  of  Newburg  Water  Pollution  Con- 
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trol  Plant,  Newburg,  NY,  to  demonstrate  the  appli- 
cation of  the  fluidized  bed  bioreaetor  process  to 
the  treatment  of  municipal  wastewaters.  The  ex- 
perimental effort  investigated  the  ability  of  the 
process  to  treat  municipal  wastewater  to  secondary 
levels.  Additionally,  the  studies  evaluated  the  sta- 
bility of  the  process  under  high  hydraulic  peak 
loads  typical  of  combined  sewer  systems.  An  or- 
ganic loading  rate  of  0.2  to  0.3  gm  BOD/gm 
volatile  suspended  solids/day  is  suggested  in  order 
to  meet  secondary  treatment  levels.  Suspended 
solids  removals  were  relatively  low  through  the 
reactor;  the  results  indicate  that  final  clarification 
would  be  required  for  the  plant  to  meet  a  30  mg/L 
TSS  limitation.  The  system  exhibited  good  stability 
under  high  short-term  peak  hydraulic  loadings. 
Maximum  to  average  raw  flow  ratios  up  to  5  could 
be  handled  without  bed  washout.  Special  reactor 
modifications  to  yield  an  expanded  upper  section 
allowed  a  ratio  as  high  as  10  to  1  without  loss  of 
the  bed.  (Author's  abstract) 
W89-08547 


ROLE  OF  MICROALGAE  IN  LIQUID  WASTE 
TREATMENT  AND  RECLAMATION, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 
W.  J.  Oswald. 

IN:  Algae  and  Human  Affairs.  Cambridge  Univer- 
sity Press,  New  York.  1988.  p  255-281,  2  tab,  4  fig, 
41  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  *Algae,  Wastewater  ren- 
ovation, Wastewater  lagoons,  Wastewater  oxida- 
tion, Algae  harvesting,  Algal  growth,  Nutrients, 
Feedlots,  Feedlots  wastes,  Animal  wastes,  Fertiliz- 
ers, Energy  sources. 

Based  on  a  review  of  the  applications  of  waste- 
grown  microalgae  it  is  apparent  that  where  the 
climate  permits  their  use,  properly  designed  mi- 
croalgal-bacterial  systems  are  the  most  economical 
and  reliable  systems  available  for  domestic  sewage 
treatment  and  for  treatment  of  industrial  and  agri- 
cultural organic  liquid  wastes.  Biological  processes 
are  the  only  economical  way  to  remove  a  signifi- 
cant fraction  of  dissolved  organics  from 
wastewater.  Since  organic  animal  wastes  typically 
contain  all  the  nutrients  required  by  plants,  they 
can  support  the  growth  of  large  concentrations  of 
algae.  In  general,  it  is  calculated  that  fast-growing 
algae  can  attain  a  dry  weight  concentration  of  2.5 
times  C,  12  times  N,  and  100  times  P  if  no  other 
factors  are  limiting.  Applied  to  animal  feedlots, 
such  systems  could  double  the  amount  of  fixed 
nitrogen  recovered  as  a  product  from  animal  feeds 
and,  in  addition,  produce  a  large  surplus  of  electri- 
cal energy  from  the  residues.  Electrical  power 
generation  from  nutrient-integrating  algal-bacterial 
systems  could  provide  a  significant  fraction  of  a 
community's  electrical  power  needs  in  safe,  eco- 
logically sound  systems.  Despite  fears  of  ground- 
water contamination,  properly  designed  ponds  can 
provide  safe  integrated  algal-bacterial  treatment. 
Although  harvesting  or  removal  of  microalgae  is  a 
major  cost  in  the  use  of  algae  for  oxygenation, 
studies  are  underway  to  utilize  the  algae,  perhaps 
as  a  methane  source,  to  increase  the  cost  effective- 
ness of  the  systems.  (See  also  W89-08612)  (White- 
Reimer-PTT) 
W89-08614 


CONTROL  OF  ORGANIC  SUBSTANCES  IN 
WATER  AND  WASTEWATER. 

Noyes  Data  Corporation,  Park  Ridge,  New  Jersey. 
1987.  459p.  Edited  by  Bernard  B.  Berger. 

Descriptors:  *Water  analysis,  'Wastewater  analy- 
sis, 'Wastewater  treatment,  'Water  treatment,  Or- 
ganic compounds,  Drinking  water,  Separation 
techniques,  Municipal  wastewater,  Industrial 
wastewater,  Chemical  treatment.  Physical  treat- 
ment. 

Procedures  for  treating  water  and  wastewater 
must  meet  stringent  requirements  for  water  quality. 
Detecting  and  measuring  the  unknown  pollutant  in 
water  and  wastewater  is  a  major  challenge,  as  is 
determining  the  effect  of  the  pollutant.  This  book 
has  fourteen  articles,  or  chapters,  each  prepared  by 


a  specialist.  Chapter  1,  Fundamental  Consider- 
ations in  the  Removal  of  Organic  Substances  in 
Water,  is  an  examination  of  a  wide  spectrum  of 
physical  and  chemical  principles  that  are  being 
used,  are  under  study,  or  may  in  the  future  be 
adapted  for  use  in  the  separation  of  organic  pollut- 
ants in  waters.  Chapters  2,3,4,  and  5  review  the 
status  of  techniques  for  the  separation  or  destruc- 
tion of  organic  impurities  in  drinking  water.  Chap- 
ters 6,7,8,  and  9  review  current  methods,  old  and 
new,  and  assess  their  potential  role  in  the  future 
control  of  the  priority  organic  pollutants  contained 
in  municipal  wastewaters.  Chapters  10,  11,  12,  13, 
and  14  examine  existing  and  proposed  new  meth- 
ods for  control  of  organic  substances  in  industrial 
wastewaters.  (See  W89-08702  thru  W89-08715) 
(Lantz-PTT) 
W89-08701 


FUNDAMENTAL  CONSIDERATIONS  IN  THE 
REMOVAL  OF  ORGANIC  SUBSTANCES 
FROM  WATER-A  GENERAL  OVERVIEW, 

Louis  Koenig-Research,  San  Antonio,  TX. 

L.  Koenig. 

IN:  Control  of  Organic  Substances  in  Water  and 

Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 

New  Jersey.  1987.  p  1-25,  4  tab. 

Descriptors:  'Water  treatment,  'Research  prior- 
ities, 'Wastewater  treatment,  'Physicochemic 
treatment,  'Chemical  treatment,  Thermodynamics, 
Molecular  structure,  Colloids,  Physical  treatment, 
Enzymes,  Electrophoresis,  Separation  techniques. 

Techniques  currently  in  use  for  organics  removal 
from  drinking  water  and  wastewater  fall  the  broad 
categories  of  physical  separation  techniques  and 
chemical  mechanisms.  The  bulk  of  organic  chemi- 
cals of  industrial  origin,  are,  in  a  sense,  new  to 
nature.  The  future  of  wastewater  treatment  maybe 
in  one  of  the  following  fields:  thermodynamics  of 
molecules  and  reactions,  thermodynamic  data  on 
organics,  chemistry  of  surfaces,  especially  small 
size  surfaces,  colloid  chemistry,  solid  state  physics 
of  catalysts  and  of  organics,  the  nature  of  chemical 
bonding,  enzyme  catalysis  and  enzyme  synthesis 
and  tailoring,  electrokinetics  and  electrophoresis, 
and  exotic  high  energy  oxidants.  (See  also  W89- 
08701)  (Lantz-PTT) 
W89-08702 


REDUCTION  OF  ORGANIC  SUBSTANCES  IN 
MUNICIPAL  WASTEWATER  BY  BIOLOGICAL 
PROCESSES, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

R.  L.  Irvine. 

IN:  Control  of  Organic  Substances  in  Water  and 
Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 
New  Jersey.  1987.  p  175-202,  8  fig,  4  tab,  22  ref. 

Descriptors:  'Municipal  wastewater,  'Biological 
treatment,  'Organic  compounds,  'Wastewater 
treatment,  Chemical  reactions,  Microbial  degrada- 
tion, Solubility,  Adsorption,  Volatility,  Settlable 
solids,  Floating,  Suspension. 

Wastewater  contains  a  multitude  of  inorganic  and 
organic  compounds.  The  following  are  discussed: 
Technologies  employed  for  removal  of  organics 
are  selected  according  to  the  physical,  chemical 
and  biological  properties  of  the  organics  present  in 
the  wastewater.  Simply  stated,  organics  may  be 
either  soluble  or  insoluble.  Some  of  the  solubles 
have  surface  active  properties  which  make  them 
amenable  to  adsorption  on  materials  such  as  acti- 
vated carbon;  others  are  volatile;  many  serve  as  a 
food  source  for  microorganisms.  Some  exhibit  all 
three  properties.  In  addition  to  being  either  adsorb- 
able  or  consumable,  the  insolubles  can  either  settle, 
float  or  remain  in  suspension.  This  chapter  focuses 
on  those  soluble  and  insoluble  organics  that  are 
removed  in  the  biological  process.  (Lantz-PTT) 
W89-08707 


REMOVAL  OF  ORGANIC  SUBSTANCES 
FROM  MUNICIPAL  WASTEWATERS  BY 
PHYSICOCHEMICAL  PROCESSES, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 


W.  J.  Weber,  and  F.  E.  Bernardin. 
IN:  Control  of  Organic  Substances  in  Water  and 
Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 
New  Jersey.  1987.  p  203-254,  24  fig,  8  tab,  118  ref. 

Descriptors:  'Wastewater  treatment,  'Organic 
compounds,  'Municipal  wastewater,  'Physico- 
chemical  treatment,  Physical  treatment,  Chemical 
treatment,  Oxidation,  Conversion,  Separation,  Ad- 
sorption, Ion  exchange,  Activated  carbon. 

Physicochemical  treatment  (PCT)  processes  are 
generally  categorized  as  operations  which  effect 
removal  and/or  destruction  of  undesirable  organic 
constituents  in  wastewater  by  means  other  than 
biological  degradation  or  conversion.  In  this  broad 
context,  PCT  embraces  a  wide  range  of  both  tradi- 
tional and  innovative  technologies.  PCT  processes 
may  be  defined  more  pertinently  as  technologies 
which  practically  and  economically  supplement  or 
replace  conventional  biological  treatments  to  yield 
equivalent  or  improved  removal  of  organic  sub- 
stances. The  qualifiers-practically  and  economical- 
ly-implicitly  exclude  a  number  of  processes 
which,  although  technically  capable  of  accom- 
plishing treatment  objectives,  are  impracticable  for 
one  reason  or  another.  This  chapter  considers  only 
processes  which  have  been  demonstrated  on  large 
scale-or  at  least  proven  promising  on  pilot  scale- 
to  be  suitable  for  near-term  application  to  munici- 
pal wastewater  treatment.  The  methods  reviewed 
include  selected  oxidation/conversion  technol- 
ogies, phase  separation  technologies,  and  adsorp- 
tion/exchange technologies.  Particular  emphasis  is 
placed  on  that  process  category  which  has  most 
extensively  demonstrated  its  feasibility  for  removal 
of  dissolved  organic  substances;  specifically,  ad- 
sorption processes  utilizing  activated  carbon.  (See 
also  W89-08701)  (Lantz-PTT) 
W89-08708 


IMPACT  OF  ORGANIC  SUBSTANCES  ON  MU- 
NICIPAL WASTEWATER  REUSE, 

J.  C.  Morris,  and  J.  F.  Donovan. 
IN:  Control  of  Organic  Substances  in  Water  and 
Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 
New  Jersey.  1987.  p  255-277,  3  fig,  6  tab,  31  ref. 

Descriptors:  'Water  treatment,  'Water  reuse,  'Or- 
ganic compounds,  'Wastewater  treatment,  'Mu- 
nicipal wastewater,  Potable  water,  Health  effects, 
Water  quality,  Water  pollution  prevention. 

Municipal  reuse,  the  need  for  control  of  organic 
substances  in  waters  intended  for  reuse,  quality 
requirements  for  organic  substances,  methods  of 
control  of  organic  substances,  an  assessment  of 
present  problems,  and  future  outlook  are  discussed. 
With  few  exceptions,  the  development  of  munici- 
pal wastewater-reuse  facilities  and  current  research 
in  this  field  have  focused  on  reuse  for  nonpotable 
purposes.  Nonpotable  reuse  can  be  defined  as  the 
substitution  of  'reclaimed  water'  for  waters  of  po- 
table quality  that  are  now  being  used  for  nonpota- 
ble purposes.  Organic  substances  present  in  re- 
claimed water  have  not  been  considered  an  impor- 
tant factor  in  most  reuse  planning.  Where  reuse  is 
projected  for  nonpotable  purposes  only,  the  pres- 
ence of  potentially  harmful  organic  chemicals  in 
the  reclaimed  water  has  not  been  found  generally, 
to  be  of  great  consequence.  Such  is  not  the  case,  of 
course,  where  reuse  for  potable  purposes  is  con- 
templated. Reclaimed  water  generated  from  do- 
mestic wastewaters  and  treated  to  sufficient  levels 
may  be  of  better  quality  than  water  taken  from 
sources  subject  to  heavy  contamination  from  syn- 
thetic organic  substances.  Such  reuse  applications 
as  urban  landscape  and  agricultural  irrigation,  in- 
dustrial processing  (other  than  food  processing), 
cooling,  toilet  flushing,  most  commercial  applica- 
tions (e.g.,  car  washing),  and  recreation  generally 
are  not  affected  by  the  presence  of  organic  materi- 
al of  the  types  and  concentrations  normally  en- 
countered in  municipal  secondary  effluents.  Only 
where  irrigation  is  used  on  crops  that  are  to  be 
used  for  animal  feed,  or  directly  for  human  feed 
need  there  be  a  concern  for  human  health.  Up  to 
now,  most  attention  in  such  situations  has  been 
given  to  concentrations  of  heavy  metals,  but  as  the 
number  of  reuse  projects  continues  to  grow,  more 
attention  needs  to  be  given  to  the  possible  accumu- 
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lation  of  organic  substances  in  crops  and  the  sig- 
nificance of  these  substances  both  to  the  growth  of 
the  crops  themselves  and  to  the  health  of  animals 
and  humans  who  use  these  crops  for  food.  (See 
also  W89-08701)  (Lantz-PTT) 
W89-08709 

MANAGEMENT  OF  RESIDUALS  SEPARATED 
FROM  MUNICIPAL  WASTEWATER, 

Cornell  Univ.,  Ithaca,  NY.  Coll.  of  Engineering. 
R  I  Dick. 

IN:  Control  of  Organic  Substances  in  Water  and 
Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 
New  Jersey.  1987.  p  278-304,  1  fig,  1  tab,  105  ref. 

Descriptors:  'Waste  management,  "Wastewater 
treatment,  *  Municipal  wastewater,  *  Sludge  diges- 
tion, Sludge  thickening,  Sludge  drying,  Combus- 
tion, Biological  treatment,  Sludge  conditioning, 
Pathogens,  Viruses. 

Sludge  treatment  processes  include:  thickening, 
dewatering,  conditioning,  drying,  and  dehydration. 
Processes  altering  sludge  quality  are:  stabilization, 
combustion,  inactivation  of  organisms  and  viruses 
and  detoxification.  A  common  feature  of  nearly  all 
processes  used  for  treatment  of  municipal 
wastewaters  is  that  they  are  intended  to  remove 
contaminants  in  the  form  of  suspended  solids.  If  a 
constituent  that  is  to  be  removed  does  not  exist  as 
particulate  matter,  then  chemical,  physical,  or  bio- 
logical means  are  used  to  make  the  constituent  a 
part  of  a  particle  that  can  be  removed  by  solids- 
liquid  separation  procedures.  As  a  result  of  this 
approach,  residues  from  municipal  wastewater 
treatment  consist  of  suspensions  of  particles  in 
water.  The  residue  is  called  'sludge',  and  its  man- 
agement is  a  major  challenge  and  expense  in  envi- 
ronmental quality  control.  Sludges  from  biological 
wastewater  treatment  consist  principally  of  excess 
organisms  synthesized  in  wastewater  treatment. 
Additionally,  a  high  degree  of  removal  of  the 
many  pathogenic  organisms  and  viruses  contained 
in  municipal  wastewaters  occurs  during 
wastewater  treatment,  and,  hence,  such  organisms 
and  viruses  are  found  in  sludges.  The  organisms  in 
sludge  that  may  be  pathogenic  to  humans  include 
many  species  of  bacteria,  protozoa,  and  helminths 
(worms)  together  with  human  virus.  (See  also 
W89-08701)  (Lantz-PTT) 
W89-08710 


BOD  test,  and  specific  organic  compounds.  In 
general,  when  high  removals  of  BOD,  COD  and 
other  general  pollutants  also  occur.  It  is  clear  that 
microbial  degradation  is  not  the  only  mechanism  of 
removal  of  organic  compounds  in  biological  treat- 
ment systems.  Because  of  the  aeration  that  takes 
place  in  such  systems,  air-stripping  and  volatiliza- 
tion as  well  as  adsorption  on  suspended  solids  play 
a  major  role  in  the  removal  of  organics.  (See  also 
W89-08701)  (Lantz-PTT) 
W89-08711 


REDUCTION  OF  ORGANICS  BY  BIOLOGI- 
CAL TREATMENT, 

R.  C.  Loehr. 

IN:  Control  of  Organic  Substances  in  Water  and 
Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 
New  Jersey.  1987.  p  305-336,  8  fig,  17  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  "Biological 
wastewater  treatment,  "Organic  compounds,  Aer- 
obic treatment,  Sludge  digestion,  Biological 
oxygen  demand,  Microbial  degradation,  Aeration, 
Activated  sludge,  Oxidation,  Activated  carbon, 
Sedimentation. 

The  majority  of  biological  processes  used  to 
produce  a  well  treated  effluent  are  aerobic  in 
nature.  Examples  include  activated  sludge  units, 
trickling  filters,  aerated  lagoons,  oxidation  ditches, 
and  rotating  biological  contacting  units.  This  chap- 
ter describes  only  the  major  aerobic  processes  (ac- 
tivated sludge,  aerated  lagoons,  oxidation  ponds, 
trickling  filters,  PACT  (powdered  activated 
carbon  treatment)  process,  and  sedimentation),  ef- 
fluent quality,  the  factors  affecting  removal  of  or- 
ganics, and  typical  process  performance.  It  also 
identifies  the  type  and  quantity  of  organics  that  can 
be  removed  from  untreated  industrial  as  well  as 
municipal  wastewater  by  typical  aerobic  biological 
treatment  processes.  Data  indicate  that:  (1)  well 
operated  publicly  operated  treatment  works 
(POTWs)  remove  variable  but  significant  amounts 
of  organic  priority  pollutants,  (2)  POTW  effluents 
contain  some  organic  priority  pollutants  in  low 
concentrations  (generally  <  100  micrograms/L), 
and  (3)  many  of  the  priority  pollutants  can  be 
found  in  POTW  sludges  Available  information 
indicates  that  biological  treatment  processes  can 
achieve  high  removals  of  both  general  organic 
pollutant    parameters,   such   as   measured   by   the 


REMOVAL  OF  ORGANIC  COMPOUNDS 
FROM  INDUSTRIAL  WASTEWATERS  USING 
GRANULAR  CARBON  COLUMN  PROCESSES, 

Calgon  Corp.,  Pittsburgh,  PA. 
R.  P.  O'Brien,  J.  L.  Rizzo,  and  W.  G.  Schuhger. 
IN:  Control  of  Organic  Substances  in  Water  and 
Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 
New  Jersey.  1987.  p  337-362,  10  fig,  6  tab,  13  ref. 

Descriptors:  "Organic  compounds,  "Adsorption, 
"Wastewater  treatment,  "Industrial  wastewater, 
"Activated  carbon,  Hydrocarbons,  Halogenated 
pesticides,  Design  criteria,  Clarification. 

During  the  last  decade,  adsorption  using  granular 
activated  carbon  gained  wide  acceptance  for  the 
removal  of  biorefractive  and  toxic  dissolved  organ- 
ic compounds  from  industrial  wastewater.  It  is  the 
unit  process  of  choice  for  the  control  of  many  of 
the  hazardous  and  toxic  organics  among  the  priori- 
ty pollutants,  and  particularly  for  the  removal  of 
the  chlorinated  hydrocarbon  pesticides.  Several  in- 
novations in  the  adsorption  area  took  place  during 
the  early  seventies.  In  1970,  a  commercial  applica- 
tion of  the  clarification/adsorption  process  for 
wastewaters  was  able  to  reduce  suspended  solids 
and  oil  and  grease  to  50  mg/L  and  10  mg/L, 
respectively.  This  reduction  is  accomplished  in 
conventional  clarifiers  with  polymer  addition  fol- 
lowed by  an  adsorption  system  which  removes  the 
remaining  suspended  solids  and  dissolved  organic 
contaminants.  Prior  to  the  announcement  of  this 
process,  many  studies  clearly  indicated  that  granu- 
lar carbon  was  capable  of  serving  the  dual  role  of 
removing  suspended  matter  and  adsorbing  the  dis- 
solved organics.  Before  granular  activated  carbon 
adsorption,  wastewaters  had  to  be  pretreated  if 
they  contained  high  levels  of  suspended  solids, 
insoluble  oils  and  grease,  and/or  were  chemically 
unstable.  Activated  carbon  design  options  include: 
granular  or  powdered  carbon,  on-site  or  off-site 
regeneration,  type  of  adsorption  system,  up-flow 
expanded  bed,  system  configuration.  Operating 
costs,  energy  requirements,  and  monitoring  tech- 
niques are  also  discussed  in  this  chapter.  (See  also 
W89-08701)  (Lantz-PTT) 
W89-08712 


ions  are  removed  or  concentrated  from  the  bulk 
solution  based  on  the  selective  character  of  the 
membrane  with  respect  to  particle  charge.  Since 
the  particles  must  be  charged,  the  utility  of  this 
method  for  organics  separation  is  limited.  One 
other  membrane  process  applicable  to  organics 
separation  is  liquid-membrane  permeation.  This 
process  employs  a  solvent  in  which  an  aqueous 
solution  of  caustic  soda  is  emulsified.  The  emulsion 
employs  a  solvent  in  which  an  aqueous  solution  of 
caustic  soda  is  emulsified.  The  emulsion  acts  as  a 
one-way  membrane  that  is  permeable  only  to  the 
organic  by  virtue  of  the  organic  reacting  with  the 
caustic  soda  and  forming  a  compound  which  stays 
in  place  because  it  is  not  soluble  in  the  solvent. 
(See  also  W89-08701)  (Lantz-PTT) 
W89-08713 


SEPARATION  OF  ORGANIC  SUBSTANCES  IN 
INDUSTRIAL  WASTEWATERS  BY  MEM- 
BRANE PROCESSES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Mechanical  Engineering. 

R.  F.  Probstein,  C.  Calmon,  and  R.  E.  Hicks. 

IN.  Control  of  Organic  Substances  in  Water  and 

Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 

New  Jersey.  1987.  p  363-391,  113  fig,  5  tab,  46  ref. 

Descriptors:  "Separation  techniques,  "Organic 
compounds,  "Industrial  wastewater,  "Wastewater 
treatment,  "Membrane  processes,  Reverse  osmosis, 
Ultrafiltration,  Permselective  membranes. 

Industrial  wastewaters  may  be  treated  by  several 
membrane  processes.  A  membrane  is  a  selective 
barrier  that  permits  some  entities  to  pass  through  it 
while  preventing  the  passage  of  others.  The  three 
principal  membrane  separation  processes  are  re- 
verse osmosis,  ultrafiltration,  and  electrodialysis. 
Of  the  three,  ultrafiltration  bears  the  closest  resem- 
blance to  ordinary  filtration,  in  that  the  process  is 
pressure-driven  and  the  particle  sizes  held  back  by 
the  membrane  are  determined  by  the  membrane- 
pore  sizes.  Although  reverse  osmosis  is  also  a 
pressure  driven  process,  the  controlling  factor  in 
particle-rejection  is  not  size  directly  but  generally 
relates  to  the  diffusion  properties  of  the  molecules 
or  ions  in  the  membrane.  In  electrodialysis,  under 
the  action  of  a  D.C.  electric  field,  only  dissolved 


IMPACT  OF  ORGANIC  SUBSTANCES  ON 
WASTEWATER  RECYCLING  IN  INDUSTRY, 

Camp  Dresser  and  McKee,  Inc. 

R.  H.  Culver,  and  J.  F.  Donovan. 

IN:  Control  of  Organic  Substances  in  Water  and 

Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 

New  Jersey.  1987.  p  392-407,  6  fig,  7  tab,  12  ref. 

Descriptors:  "Organic  compounds,  "Water  reuse, 
"Industrial  water,  "Recycling,  "Wastewater  treat- 
ment, Waste  recovery,  Activated  carbon,  Reverse 
osmosis,  Distillation,  Electrodialysis,  Chemical 
precipitation,  Adsorption,  Ion  exchange,  Operating 
costs. 

Recycling  of  an  industry's  wastewater  may  meet 
all  or  a  part  of  its  water  requirements.  In  internal 
reuse  an  industry  uses  a  portion  of  its  wastewater 
again  for  the  same  or  some  other  in-plant  function 
to  reduce  operating  costs.  The  cost  equation  for 
water  use  and  reuse  has  changed  drastically  in 
recent  years.  The  cost  of  water  is  no  longer  just 
the  cost  of  pumping  it  out  of  the  ground  or  the 
nearest  clean  surface  water  source,  plus  the  cost  of 
cheap  energy  for  heating  or  cooling  if  needed.  It 
now  includes  the  cost  of  expensive  energy,  the  cost 
of  treatment  and  disposal  and  the  cost  of  bad 
public  relations  if  excessive  amounts  are  wasted. 
Recycling  therefore  is  now  perceived,  in  many 
situations,  to  be  a  cost-effective  means  for  supple- 
menting a  plant's  water  requirements.  Recycling 
can  often  reduce  the  cost  of:  (1)  pumping  fresh 
water  (sometimes  from  great  depths),  (2)  heating 
or  cooling  water,  (3)  treating  and  disposing  of 
wastewater,  and  (4)  pretreating  wastewater  before 
discharge  to  a  publicly  owned  treatment  works  or 
paying  penalties  for  excessive  pollution  loads.  In 
some  cases  recycling  is  essential  in  meeting  the 
plant's  water  needs.  Industries  must  remove  harm- 
ful  materials,   organic  and  inorganic,  from  their 
wastewaters  to  comply  with  the  requirements  of 
regulatory  agencies.  Since  the  cost  of  wastewater 
treatment  is  a  fixed  factor  of  operation  the  decision 
to  reuse  the  treated  water  is  easier  to  make.  A 
number  of  processes  are  available  for  removing 
dissolved  organic  substances  including:  adsorption 
on  activated  carbon  or  polymeric  adsorbents,  dis- 
tillation, reverse  osmosis,  ion  exchange,  electro- 
dialysis  and   chemical   precipitation.   The   use  of 
activated  carbon  may  involve  either  passing  the 
wastewater  through  a  bed  of  granular  activated 
carbon  or  adding  powdered  activated  carbon  to 
the  wastewater  in  a  mixing  tank  and  removing  it 
with  the  adsorbed  materials  by  coagulation,  sedi- 
mentation   and    filtering.    (See    also    W  89-08701) 
(Lantz-PTT) 
W89-08714 


MANAGEMENT  OF  ORGANIC  RESIDUALS 
SEPARATED  FROM  INDUSTRIAL  WASTES, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL.  Dept.  of  Research  and  Development. 

C.  Lue-Hing,  T.  B.  S.  Prakasam,  and  D.  Zenz. 

IN    Control  of  Organic  Substances  in  Water  and 

Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 

New  Jersey.  1987.  p  408-459,  28  tab,  41  ref. 

Descriptors:  "Organic  compounds,  "Waste  man- 
agement, "Industrial  wastes,  "Water  quality  con- 
trol, "Legislation,  Textile  mill  wastes,  Gasoline, 
Oil  industry,  Oil  wastes,  Chemical  industry. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes — Group  5E 


A  significant  development  in  the  strengthening  of 
the  control  of  water  pollution  in  the  United  States 
was  made  in  1970  by  consolidating  various  pollu- 
tion control  agencies  spread  throughout  the  Feder- 
al Executive  Branch  into  one  organization,  the 
United  States  Environmental  Protection  Agency. 
The  passage  of  the  Federal  Water  Pollution  Con- 
trol Act  in  1972,  the  Safe  Drinking  Water  Act  in 

1974,  the  Toxic  Substances  Control  Act  (TSCA)  in 

1975,  the  Resource  Conservation  and  Recovery 
Act  (RCRA),  in  1976,  and  the  Clean  Water  Act  in 
1977  reflected  the  nation's  determination  to  control 
pollution.  While  the  Federal  Water  Pollution  Con- 
trol Act  and  its  amendments  seek  to  remove  pollut- 
ants from  wastewater,  the  RCRA,  and  to  a  minor 
extent  TSCA,  provide  measures  for  the  regulation 
and  the  ultimate  disposal  of  solid  wastes  and  the 
residuals  separated  from  wastewater  streams.  In 
this  chapter,  some  salient  aspects  of  RCRA  and  a 
state-of-the-art  of  the  treatment  and  disposal  of 
organic  residuals,  particularly  those  which  are  haz- 
ardous and  are  separated  from  industrial  wastes  are 
discussed.  Industries  discussed  are:  textile  industry, 
plastic  materials  and  synthetics  industry,  paint  for- 
mulating industry,  petroleum  refining  industry,  or- 
ganic chemicals  industry,  explosives  industries, 
food  industry,  pesticide  application  industry,  drum 
reconditioning  industry,  and,  gasoline  service  sta- 
tions and  related  industries.  (See  also  W89-08701) 
(Lantz-PTT) 
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RECONNAISSANCE  OF  SELECTED  ORGANIC 
CONTAMINANTS  IN  EFFLUENT  AND 
GROUND  WATER  AT  FIFTEEN  MUNICIPAL 
WASTEWATER  TREATMENT  PLANTS  IN 
FLORIDA,  1983-84, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

J.  B.  Pruitt,  D.  E.  Troutman,  and  G.  A.  Irwin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4167,  1985.  29 
p,  7  fig,  5  tab,  13ref. 

Descriptors:  'Wastewater  analysis,  'Wastewater 
facilities,  'Wastewater  treatment,  'Organic  com- 
pounds, 'Surveys,  'Groundwater  pollution,  'Mu- 
nicipal wastewater,  'Pollutant  identification, 
'Florida,  Path  of  pollutants,  Volatile  organic  com- 
pounds, Chlorination,  Chloroform,  Insecticides, 
Diazinon,  Lindane. 

Results  of  a  1983-84  reconnaissance  of  15  munici- 
pal wastewater  treatment  plants  in  Florida  indicat- 
ed that  effluent  from  most  of  the  plants  contains 
trace  concentrations  of  volatile  organic  com- 
pounds. Chloroform  was  detected  in  the  effluent  at 
1 1  of  the  1 5  plants  and  its  common  occurrence  was 
likely  the  result  of  chlorination.  The  maximum 
concentration  of  chloroform  detected  in  the  efflu- 
ent sampled  was  120  micrograms/L.  Detectable 
concentrations  of  selected  organophosphorus  in- 
secticides were  also  common.  For  example,  dia- 
zinon was  detected  in  the  effluent  at  12  of  the  15 
plants  with  a  maximum  concentration  of  1.5  micro- 
grams/L. Organochlorine  insecticides,  primarily 
lindane,  were  detected  in  the  effluent  at  8  of  the  1 5 
plants  with  a  maximum  concentration  of  1 .0  micro- 
grams/L. Volatile  compounds,  primarily  chloro- 
form, were  detected  in  water  from  monitor  wells 
at  four  plants  and  organophosphorus  insecticides, 
primarily  diazinon,  were  present  in  the  groundwat- 
er at  three  treatment  plants.  Organochlorine  insec- 
ticides were  not  detected  in  any  samples  from 
monitor  wells.  Based  on  the  limited  data  available, 
this  cursory  reconaissance  suggests  that  the  organ- 
ic contaminants  commonly  occurring  in  the  efflu- 
ent of  many  of  the  treatment  plants  are  not  trans- 
ported into  the  local  groundwater.  (Author's  ab- 
stract) 
W89-08746 


5E.  Ultimate  Disposal  Of  Wastes 


CHEMICAL  BEHAVIOR  OF  PARTICULATE 
AND  STABILIZED  OIL  ASH  WASTE  IN  SEA- 
WATER, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 


V.  T.  Breslin. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8617385.  Ph.D.  Dissertation,  1986. 
138p,  23  fig,  28  tab,  43  ref. 

Descriptors:  'Oil  wastes,  'Waste  disposal,  'Ocean 
dumping,  'Seawater,  Leaching,  Model  studies, 
Diffusion  coefficient,  Heavy  metals,  Chemical 
properties,  Calcium,  Arsenic,  Copper. 

The  interactions  of  oil  ash  waste,  particulate  and 
stabilized,  was  studied  in  seawater  to  determine  the 
acceptability  of  the  waste  in  the  ocean.  The  leach- 
ing behavior  of  vanadium  is  emphasized.  Tank 
leaching  studies  were  conducted  to  determine  the 
release  of  major  (calcium  and  vanadium)  and 
minor  (copper,  nickel,  and  arsenic)  elements  from 
five  stabilized  oil  ash  mixes  to  seawater.  Effective 
diffusion  coefficients  for  calcium  in  these  mixes 
ranged  from  0.9  x  10  to  the  minus  9th  power  sq 
cm/sec  to  210  x  10  to  the  minus  9th  power  sq  cm/ 
sec.  Calcium  diffusion  coefficients  decreased.  At 
high  pore  water  pH,  calcium  was  removed  from 
seawater  and  precipitated  on  the  surfaces  of  oil  ash 
blocks  in  the  form  of  aragonite.  Copper,  cobalt, 
nickel  and  arsenic  were  effectively  retained  by  the 
stabilized  oil  ash  mixes.  Vanadium  release,  howev- 
er, was  persistent.  Effective  diffusion  coefficients 
for  vanadium  ranged  from  0.67  x  10  to  the  9th 
power  sq  cm/sec  to  29.0  x  10  to  the  9th  power  sq 
cm/sec  for  the  five  stabilized  oil  ash  mixes.  Vana- 
dium release  was  influenced  by  pore  water  pH  of 
the  stabilized  mixes  and  the  cement  content  of  the 
mix.  Vanadium  diffusion  coefficients  decreased 
with  increasing  pore  water  pH  and  as  the  cement 
content  of  mixes  increased.  (Cremmins-AEPCO) 
W89-08247 


DECONTAMINATION    OF    RADIOACTIVELY 
CONTAMINATED  LIQUIDS, 

Carolina  Power  and  Light  Co.,  Raleigh,  NC. 

For   primary   bibliographic   entry   see   Field    5D. 
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TREATMENT      SYSTEM      FOR      LANDFILL 
LEACHATE, 

For  primary   bibliographic   entry   see   Field   5D. 
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METHOD  AND  ARRANGEMENT  FOR  SEAL- 
ING OFF   DUMPS  TO  PREVENT  SEEPAGE, 

Zueblin    (E.)    A.G.    Bauunternehmung,    Stuttgart 

(Germany,  F.R.). 
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HAZARDOUS  ORGANIC  WASTES  FROM 
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FATES, 
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Chemistry 
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THE  FLORIDIAN  AQUIFER  SYSTEM  IN 
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Available  from  Books  and  Open  File  Report  Sec- 
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File  Report  88-477,  (1988).  72p,  10  fig,  7  tab,  26 
ref. 

Descriptors:  'Underground  storage,  'Groundwat- 
er movement,  Floridan  aquifer  system,  Lower 
Floridan  aquifer,  Upper  Floridan  aquifer. 


The  Floridan  aquifer  system  in  south  Florida  is 
composed  chiefly  of  carbonate  rocks  that  range  in 
age  from  early  Miocene  to  Paleocene.  The  top  of 
the  Floridian  aquifer  system  generally  occurs  at 
depths  ranging  from  500  to  1,000  ft,  and  the  aver- 
age thickness  is  about  3,000  ft.  It  is  divided  into 
three  general  hydrogeologic  units  that  include 
Upper  Floridan  aquifer,  the  middle  confining  unit, 
and  the  Lower  Floridan  aquifer.  Groundwater 
movement  in  the  Upper  Floridan  aquifer  is  gener- 
ally from  the  area  of  highest  head  in  central  Flori- 
da, eastward  to  the  Straits  of  Florida,  westward  to 
the  Gulf  of  Mexico,  and,  to  a  much  lesser  extent, 
southward.  Injection  of  nontoxic  liquid  wastes  into 
deep,  saline  parts  of  the  Floridan  aquifer  system  as 
a  pollution-control  measure  began  in  1943  with 
injection  of  oilfield  brine  in  southwest  Florida. 
Since  then,  the  practice  has  quickly  expanded,  and 
many  high  capacity  municipal  and  industrial  injec- 
tion wells  are  now  in  operation  in  southeast  Flori- 
da. The  principal  use  of  the  Floridan  aquifer 
system  in  south  Florida  is  for  subsurface  storage  of 
liquid  waste.  The  Boulder  Zone  of  the  Lower 
Floridan  aquifer  is  extensively  used  as  a  receptacle 
for  injected  treated  municipal  wastewater,  oilfield 
brine  and,  to  a  lesser  extent,  industrial  wastewater. 
Pilot  studies  indicate  a  potential  for  cyclic  storage 
of  freshwater  in  the  Upper  Floridan  aquifer  in 
south  Florida.  (USGS) 
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EFFECTS  OF  TREATED  MUNICIPAL  EFFLU- 
ENT IRRIGATION  ON  GROUNDWATER  BE- 
NEATH SPRAYFIELDS,  TALLAHASSEE, 
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Groundwater  quality  data  collection  began  in  No- 
vember 1979  at  a  spray-irrigation  site  near  Talla- 
hassee, Florida,  before  the  initial  application  of 
secondary-treated  municipal  wastewater  in  No- 
vember 1980.  Effects  of  effluent  irrigation  on 
groundwater  quality  were  evident  about  1  year 
after  spraying  began  and  have  continued  to  in- 
crease during  the  study  period  of  1983-85.  Chlo- 
ride and  nitrate  concentrations  in  groundwater 
have  continued  to  increase  since  about  1  year  after 
spraying  began.  Nitrate-nitrogen  concentrations 
have  increased  from  0.03  mg/L  to  as  much  as  11 
mg/L  in  water  from  one  well  in  the  surficial 
aquifer  and  from  0.07  to  15  mg/L  in  one  well  in 
the  Floridan  aquifer  system.  The  greatest  increases 
in  concentrations  have  occurred  in  water  from 
wells  that  top  the  surficial  and  Floridan  aquifers. 
Increase  in  concentration  occurred  in  water  from 
some  wells  in  the  Floridan  outside  and  downgra- 
dient  of  pivots,  indicating  lateral  movement  within 
the  Floridan.  The  increase  in  sodium  concentra- 
tions has  been  similar  to  the  in  chloride  concentra- 
tions. Increases  increases  in  the  concentrations  of 
other  inorganic  constituents  have  been  minor  com- 
pared to  increases  in  chloride,  sodium  and  nitrate 
concentrations.  Nine  volatile  organic  halocarbon 
compounds  were  detected  in  18  effluent  samples. 
Low  concentrations  of  two  of  these  halocarbons- 
chloroform  and  trichloroethene  (TCE)-were  de- 
tected intermittently  in  water  sampled  from  six 
wells.  None  of  the  organic  compounds  detected  in 
effluent  or  groundwater  exceeded  Florida  drinking 
water  standards.  (USGS) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 
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Available  from  the  National  Technical  Information 
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An  electrical  method  for  detecting  and  locating 
leaks  in  geomembrane  liners  for  hazardous  waste 
impoundments  and  landfills  was  developed  and 
successfully  demonstrated  for  a  wide  variety  of 
applications.  Geomembrane  liners  are  sheets  of 
polymeric  materials  used  to  prevent  the  leakage  of 
waste  and  to  prevent  rainwater  from  infiltrating 
solid  waste  landfills  and  surface  impoundments. 
When  no  leaks  are  present,  a  voltage  applied  be- 
tween the  material  in  the  liner  and  the  earth  under 
the  liner  produces  a  relatively  uniform  electrical 
potential  distribution  in  the  material  in  the  liner. 
Leaks  are  located  by  mapping  the  anomaly  in  the 
potential  distribution  caused  by  current  flowing 
through  a  leak.  Tests  on  a  small-scale  double-lined 
model  demonstrated  the  applicability  of  the 
method  to  a  wide  variety  of  double  liner  configura- 
tions of  drainage  layers  with  various  test  param- 
eters such  as  leak  size,  electrode  depth,  and  protec- 
tive soil  cover.  Leaks  in  the  top  liner  were  easily 
detected  and  located.  Leaks  smaller  than  0.8  mm  in 
diameter  were  reliably  located.  Leaks  in  the 
bottom  liner  were  detected,  but  not  located  (Au- 
thor's abstract) 
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A  national  workshop  featuring  beneficial  uses  of 
dredged  material  in  inland  waterway  systems  of 
the  U.S.  was  held  in  St.  Paul,  MN,  on  27-30 
October  1987.  Technical  sessions  on  aquatic  habi- 
tats; habitat  development  case  studies;  innovative 
uses  and  concepts;  recreation,  commercial,  and 
industrial  applications;  and  the  Great  Lakes  and 
their  unique  opportunities  for  beneficial  use  appli- 
cations were  held.  Attendees  also  met  in  informal 
breakout  sessions  to  discuss  the  direction  each 
technical  area  should  be  taking  and  to  make  rec- 
ommendations for  development  of  each  topic 
within  inland  waterways.  Overall  workshop  rec- 
ommendations included:  (1)  to  continue  to  hold 
timely,  informative  workshops  on  beneficial  uses  in 
various  parts  of  the  U.S.,  with  the  next  one  located 
on  the  West  Coast  featuring  coastal  and  marine 
environments;  (2)  to  strive  for  maximum  coopera- 
tion and  communication  between  agencies  and 
groups,  including  the  formation  of  interagency 
working  groups  at  the  Corps  of  Engineers  (CE) 
District  level;  (3)  to  work  more  closely  with  cost- 
sharing  project  sponsors  to  assist  them  in  finding 
means  to  solve  their  erosion  or  stabilization  and 
material  placement  problems  in  a  cost-effective 
manner;  (4)  to  encourage  the  development  of  long- 
term  management  strategies  for  dredging  that  in- 
corporate both  engineering  and  environmental  re- 
alities; (5)  to  work  harder  to  inform  the  general 
public  on  the  positive  aspects  of  using  placement 
sites  productivity;  (6)  to  develop  both  formal  and 
informal  working  agreements  among  agencies  and 
groups  to  better  accomplish  the  CE  dredging  mis- 
sion; and  (7)  to  continue  to  seek  better  means  of 
dredging  and  placement  and  innovative  uses  of 
dredged  material  in  inland  waterway  systems.  (See 
W89-08556  thru  W89-08571)  (Lantz-PTT) 
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Ecosystems  altered  by  construction  of  dams  and 
channel  diversions  are  now  the  most  prevalent 
habitats  on  earth.  This  demand  on  lotic  ecosystems 
has  brought  about  an  interest  in  habitat  improve- 
ment and  creation  to  offset  losses.  Sand  and  silt 
from  maintenance  dredging  in  navigable  water- 
ways have  been  used  many  times  to  develop  wet- 
land habitat  or  nourish  beaches.  In  addition,  sub- 
mersed habitat  (shoals  and  bars)  can  be  created  in 
navigable  waterways  with  gravel  or  cobble.  In 
March  1985,  the  Mobile  Corps  of  Engineers  Dis- 
trict constructed  two  gravel  bars  in  an  abandoned 
channel  of  the  Tombigbee  River  near  Columbus, 
MS.  This  project  had  two  objectives:  (1)  provide 
habitat  for  organisms  that  were  more  abundant  in 
the  river  prior  to  construction  of  the  Tennessee- 
Tombigbee  Waterway;  and  (2)  develop  guidelines 
for  aquatic  habitat  rehabilitation  or  improvement 
in  navigable  waterways  using  dredged  material. 
I  liesc  man-made  gravel  bars  are  not  typical  habi- 
tats. They  are  located  in  an  abandoned  channel 


immediately  below  a  dam  and  protected  from  high 
flood-water  velocities.  A  minimum  release  struc- 
ture provides  a  continuous  flow  of  water,  and  a 
gravel  constriction  maintains  velocity  at  45  cm/sec 
during  normal  and  low  flow.  The  following  rec- 
ommendations, based  upon  experience  gained  from 
this  project,  concern  beneficial  uses  of  dredged 
material:  (1)  although  fine-grained  material  is  not 
as  suitable  as  gravel  for  many  benthic  inverte- 
brates, fine-grained  sediments  can  be  used  to  con- 
struct aquatic  habitats;  (2)  sand  and  silt  can  provide 
habitat  for  a  dense  community  (usually  with  low 
species  richness)  of  immature  flies  and  aquatic 
worms.  However,  larger-sized  particles  are  typi- 
cally inhabited  by  a  greater  variety  of  species. 
Consideration  should  be  given  to  enriching  fine- 
grained sediments  with  large  particles;  (3)  at  Co- 
lumbus, the  majority  of  the  biota  reached  the  site 
within  several  months.  Manmade  aquatic  habitats 
can  provide  a  source  of  invertebrate  food  for  fish 
and  other  higher  organisms  soon  after  construc- 
tion; and  (4)  water  velocity  of  45  cm/sec  will 
erode  fine  sand  and  silt,  which  can  settle  during 
periods  of  low  flow.  (See  also  W89-08555)  (Lantz- 
PTT) 
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Selected  reaches  of  navigable  waterways  frequent- 
ly have  to  be  dredged  to  provide  access  to  ports 
and  loading  facilities.  Environmental  legislation 
has  encouraged  beneficial  uses  of  dredged  silts  and 
sands  to  create  upland  terrestrial  or  wetland  habi- 
tats. Habitat  creation  techniques  in  navigable  wa- 
terways are  simple,  operationally  feasible,  and 
should  be  considered  when  appropriate  material 
and  a  suitable  site  are  available.  These  habitats  can 
be  built  with  sediment  from  maintenance  dredging, 
which  often  reduces  material  transport  costs. 
When  incorporated  into  early  planning,  habitat 
development  can  satisfy  environmental  concerns 
and  meet  project  purposes.  On  the  Kentucky  side 
of  the  Ohio  River  across  from  Mound  City  (river 
mile  971.3-973.3)  is  an  exposed  shoal  built  from 
past  maintenance  dredging  operations.  A  site  with 
suitable  depth  and  water  velocity  was  selected  at 
RM  972.0.  Water  velocity  at  the  bottom  ranged 
from  20  to  33  cm/sec  during  low  flow,  which  is 
sufficient  to  keep  the  substrate  free  of  fine  sedi- 
ments. It  was  determined  that  the  gravel  bar 
should  measure  150  m  long  by  30  m  wide.  A 
structure  this  size  is  large  enough  to  be  found 
easily  by  divers  and  provides  sufficient  habitat  for 
mussels  and  other  macroinvertebrates.  Enough  ma- 
terial was  obtained  to  construct  a  gravel  bar  that 
would  be  at  least  25  cm  deep.  Most  aquatic  insects 
are  in  the  top  5  cm  of  substrate,  and  freshwater 
mussels  are  usually  in  the  upper  15  cm  of  a  gravel 
bar.  Construction  techniques  used  to  create  the 
gravel  bar,  and  continued  monitoring  plans,  are 
described  in  this  paper.  (See  also  W89-08555) 
(Lantz-PTT) 
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In  January-February  1982,  four  intertidal  islands 
for  the  rehabilitation  of  salmonid  habitat  were  con- 
structed at  the  Campbell  River  estuary  in  British 
Columbia  using  gravel  and  sand  dredged  to  build  a 
new  dryland  sort.  BC  Forest  Products,  the  Depart- 
ment of  Fisheries  and  Oceans,  and  the  Canadian 
Wildlife  Service  collaborated  to  build  the  islands 
which  were  part  of  a  plan  to  recover  a  major 
portion  of  the  estuary  from  log  storage.  About  26.0 
ha  of  log  storage  area  were  given  up  and  within 
this  are  3.3  ha  of  intertidal  islands  were  construct- 
ed. Cores  of  vascular  plants  from  a  donor  site  were 
planted  on  the  islands,  and  provision  was  made  to 
study  colonization  by  plants  and  use  of  the  habitats 
by  invertebrates  and  juvenile  salmon.  Results  to 
date  indicate  the  restoration  work  at  the  Campbell 
River  estuary  has  been  successful,  but  considerable 
variation  exists  between  habitats  when  results  are 
examined  in  detail.  The  vascular  plant  community 
appears  to  be  functioning  quite  well  although  fur- 
ther detailed  comparisons  are  required  with  earlier 
estimates  in  1976.  The  establishment  and  abun- 
dance of  invertebrates  since  1982  has  also  been 
variable  with  crustaceans,  polychaetes,  and  insects 
dominating.  The  latter  taxa  appeared  to  be  the 
earliest  colonizer.  The  abundance  of  the  total  in- 
vertebrate community  in  1986  was  comparable  to  a 
reference  site.  Juvenile  salmonids  used  the  island 
habitats  and  were  as  abundant  at  certain  island  sites 
as  at  key  reference  stations.  Feeding  experiments 
showed  the  fish  could  feed  on  invertebrates  pro- 
duced on  the  islands.  Island  construction  as  a  habi- 
tat restoration  technique  in  estuaries  should  be 
reserved  for  areas  where  natural  accretion  is  re- 
duced, as  was  the  case  at  Campbell  River  where  a 
dam  about  6  km  upstream  from  the  mouth  has 
stopped  gravel  input  since  1947.  It  is  important  to 
maintain  or  increase  water  volumes  in  estuaries  as 
a  strategy  to  provide  proper  fish  habitat,  but  where 
possible,  intertidal  production  could  be  augmented 
by  construction  of  islands.  (See  also  W89-08555) 
(Lantz-PTT) 
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Placement  of  hydraulically  dredged  material  in  the 
littoral  zone  of  Lake  of  the  Woods  at  Warroad 
Harbor,  MN,  was  historically  conducted  by  side- 
casting  material  along  the  entrance  channel.  In 
1983,  dredged  material  from  the  channel  entrance 
was  deposited  to  form  an  island  near  the  harbor 
mouth  as  a  demonstration  of  habitat  development 
in  a  large  freshwater  lake  using  dredged  material. 
Open  water  discharge  of  dredged  material  resulted 
in  temporary  and  localized  water  quality  effects, 
and  the  dredged  material  was  of  such  fine  texture 
that  it  did  not  mound  easily  to  form  the  island. 
This  resulted  in  the  island  being  built  lower  than 
originally  planned.  At  the  same  time,  unusually 
high  lake  levels  during  the  summer  of  1984  inun- 
dated the  island,  and  wave  action  reconfigured  the 
island  into  a  lower,  crescent  shape.  Material 
eroded  from  the  island  did  not  remain  in  the  litto- 


ral sediment  drift  along  the  lakeshore  but  was 
redeposited  into  a  semicircular  sand  flat  lakeward 
of  the  island.  High  lake  levels  and  wave  action 
effectively  removed  all  terrestrial  vegetation  from 
the  island  that  grew  in  the  first  year.  The  dredged 
material  deposit  initially  resulted  in  a  net  reduction 
in  the  areal  extent  of  submerged  aquatic  plants,  but 
aquatic  plants  subsequently  recolonized  much  of 
the  dredged  material  deposit,  particularly  between 
low  lake  bottom  dunes  that  formed  lakeward  of  the 
island.  Lush  submerged  aquatic  plants  grew  in  the 
protected  water  landward  of  the  island.  Macroin- 
vertebrates  recolonized  the  dredged  material  de- 
posit. Birds  used  the  island  extensively  for  roost- 
ing, but  no  nesting  occurred  there.  The  shallow 
flats  around  the  island  were  used  by  shorebirds  as 
water  levels  declined.  Waterfowl  fed  in  the  pro- 
tected area  landward  of  the  island.  (See  also  W89- 
08555)  (Lantz-PTT) 
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Dewatered  dredged  material  can  be  used  effective- 
ly in  the  reclamation  of  pyritic  mine  spoil.  The 
demonstration  project  described  here  showed  that 
a  cover  of  dredged  material  stopped  acid  runoff 
while  allowing  speedy  revegetation.  The  vegeta- 
tion now  established  at  the  site  is  changing  in 
composition  at  a  steady  rate;  pedogenesis  is  under 
way.  How  changes  in  contaminant  movement  will 
be  expressed  is  the  object  of  continued  research  as 
is  research  into  how  management  protocols  can  be 
used  to  control  these  processes  to  produce  positive 
results.  Although  some  heavy  metals,  PCB's,  and 
PAH's  are  present,  there  do  not  now  appear  to  be 
any  potential  routes  of  contaminant  uptake  other 
than  the  movement  of  cadmium  from  leaf  litter  as 
indicated  by  the  bioassay  earthworms.  The  pres- 
ence of  low  levels  of  contaminants  in  dredged 
material  need  not  eliminate  it  from  consideration 
for  a  productive  use.  However,  it  is  necessary  to 
conduct  the  appropriate  bioassay  monitoring  pro- 
cedures and  to  be  prepared  to  implement  appropri- 
ate management  strategies  consistent  with  the  pro- 
ductive use.  (See  also  W89-0855)  (Lantz-PTT) 
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The  potential  uses  of  dredged  material  are  very 
broad,  ranging  from  construction  to  agriculture  to 
consumer  products.  In  any  given  discipline  that 
uses  earth  materials,  some  potential  exists  for  dis- 
covering economic  benefits  from  the  abundance  of 
dredged  material  that  currently  exists.  In  the  histo- 
ry of  industry  and  commerce,  some  of  the  most 
prominent  success  stories  were  achieved  by  finding 
a  means  of  turning  waste  products  into  raw  materi- 
als. The  successes  of  using  dredged  material  for 
agriculture,  construction,  brick-making,  and  other 
uses  in  Illinois  are  only  a  few  potential  successful 
uses.  Among  the  many  other  uses  that  may  be 
explored  in  the  future  are:  (1)  sanitary  and  hazard- 
ous landfill  capping;  (2)  strip-mine  reclamation; 
and  (3)  underground  mine-subsidence  control.  In 
the  future,  it  is  likely  that  as  more  lake  owners 
pursue  dredging  as  a  means  of  lake  rehabilitation, 
the  creative  and  entrepreneur  energies  of  govern- 
ment and  businesses  will  find  additional  means  of 
exploiting  this  resource.  (See  also  W89-08555) 
(Lantz-PTT) 
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UPPER  MISSISSIPPI  RIVER  CHANNEL 
MAINTENANCE  PLAN,  BENEFICIAL  AND 
PRODUCTIVE  USE  OF  THE  DREDGED  MA- 
TERIAL, 

Army  Engineer  District,  St.  Paul,  MN. 
D.  J.  Krumholz. 

IN:  Inland  Waterways:  Proceedings  of  a  National 
Workshop  on  the  Beneficial  Uses  of  Dredged  Ma- 
terial. October  27-30,  1987,  St.  Paul,  Minnesota. 
Technical  Report  D-88-8,  November  1988.  Final 
Report,  p  192-198,  1  fig. 

Descriptors:  'Beneficial  use,  'Spoil  disposal,  'Mis- 
sissippi River,  'Channel  improvement,  'Dredging, 
'Ecological  effects,  Case  studies,  Sand,  Inland  wa- 
terways. 

The  St.  Paul  Corps  of  Engineers  District  is  respon- 
sible for  maintaining  the  northern  244  mi  of  the 
Upper  Mississippi  River  9-ft  channel  project  from 
Minneapolis,  MN,  to  Guttenburg,  IA.  Annual 
channel  maintenance  dredging  averages  800,000  cu 
yd  at  approximately  25  different  locations.  The 
authorized  project  depth  is  9  ft,  but  dredging  is 
initiated  when  shoaling  reaches  10.5  ft.  Dredging 
depths  range  from  11  to  13  ft  depending  upon 
various  hydraulic  factors  and  operational  consider- 
ations that  influence  the  effectiveness  and  efficien- 
cy of  maintaining  the  project  depth.  For  the  major- 
ity of  the  project,  the  authorized  width  is  300  ft 
with  a  provision  for  increased  width  on  bends.  If 
dredging  requirements  cannot  be  reduced  or  con- 
trolled, placement  planning  gives  full  consideration 
to  beneficial  uses  of  the  material.  Approximately 
95%  of  the  dredged  material  in  the  St.  Paul  Dis- 
trict is  uncontaminated  medium-coarse  sand.  The 
District  has  provided  dredged  material  for  a  varie- 
ty of  uses  to  other  Federal  and  State  agencies, 
counties,  cities,  private  organizations,  and  private 
landowners.  If  a  multiple  demand  exists  and  other 
considerations  are  equal,  material  is  provided  to 
the  entity  representing  the  larger  public  constituen- 
cy. The  material  becomes  the  property  and  respon- 
sibility of  the  site  owner.  Case-by-case  uses  for  the 
dredged  material  are  highlighted  in  the  discussion 
of  this  paper.  (See  also  W89-  )(Lantz-PTT) 
W89-08567 


INNOVATIVE  RECREATION  AND  COMMER- 
CIAL USES  OF  DREDGED  MATERIAL  ON 
THE  TENNESSEE-TOMBIGBEE  WATERWAY, 


135 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E— Ultimate  Disposal  Of  Wastes 


Army  Engineer  District,  Mobile,  AL. 

For   primary   bibliographic   entry   see   Field   6G. 
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OVERVIEW  OF  PAST  AND  POTENTIAL  NAT- 
URAL RESOURCE  BENEFICIAL  USES  OF 
DREDGED  MATERIAL  IN  THE  GREAT 
LAKES, 

Army   Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
M.  C.  Landin. 

IN:  Inland  Waterways:  Proceedings  of  a  National 
Workshop  on  the  Beneficial  Uses  of  Dredged  Ma- 
terial. October  27-30,  1987,  St.  Paul,  Minnesota. 
Technical  Report  D-88-8,  November  1988.  Final 
Report,  p  226-237,  6  fig. 

Descriptors:  'Spoil  disposal,  'Beneficial  use, 
♦Great  Lakes,  *Dredging,  'Ecological  effects, 
Water  resources  development,  Disposal  sites,  Eco- 
systems, Wildlife  habitats,  Waterfowl,  Recreation. 

The  Corps  of  Engineers  (CE)  dredged  material 
sites  throughout  the  Great  Lakes  are  providing 
wildlife  and  fish  habitats.  Dredged  material  islands 
and  site  surveyed  during  the  late  1970's  found 
100%  of  these  sites  in  use  by  wildlife.  The  advent 
of  Confined  Disposal  Facilities  (CDFs)  has  only 
increased  the  use  of  a  number  of  CE  dredged 
material  sites.  All  CDFs  are  receiving  some  level 
of  wildlife  and  fish  use,  and  over  30%  of  the  new 
CDFs  are  being  used  as  nesting-colony  sites  by 
waterbirds.  CDFs  are  also  providing  mammalian 
and  reptilian  habitats  due  to  their  size  and  diversi- 
ty. In  addition  to  the  habitats  dredged  material 
sites  in  the  Great  Lakes  have  provided,  there  is 
also  a  tremendous  amount  of  natural  resource- 
related  recreation  associated  with  them-fishing, 
hunting,  boating,  bird  watching,  hiking,  biking, 
and  nature  trails.  In  short,  the  CDFs  and  other 
dredged  material  sites  in  the  Great  Lakes  are  serv- 
ing as  multiple  use  resources  that  benefit  the 
people  of  the  Great  Lakes  States  and  Provinces  in 
many  ways.  (See  also  W89-08555)  (Lantz-PTT) 
W89-08569 


OVERVIEW  OF  ALTERNATIVES  FOR 
TOLEDO  HARBOR,  FOCUSING  ON  COM- 
MERCIAL, AGRICULTURAL,  AND  UPLAND 
REUSE, 

Toledo  Metropolitan  Area  Council  of  Govern- 
ments, OH. 

E.  J.  Hammett,  and  J.  Hull. 

IN:  Inland  Waterways:  Proceedings  of  a  National 
Workshop  on  the  Beneficial  Uses  of  Dredged  Ma- 
terial. October  27-30,  1987,  St.  Paul,  Minnesota. 
Technical  Report  D-88-8,  November  1988.  Final 
Report,  p  244-250. 

Descriptors:  'Spoil  disposal,  'Harbors,  'Recy- 
cling, 'Alternative  planning,  'Toledo  Harbor, 
'Dredging,  'Ecological  effects,  'Management 
planning,  Agriculture,  Disposal  sites,  Environmen- 
tal effects. 

Trie  Toledo  Harbor  has  alternatives  for  dredged 
material  disposal  that  appear  to  have  environmen- 
tal and  other  benefits  beyond  the  traditional  prac- 
tices of  open  water  disposal  and  in-water  confine- 
ment facilities.  Three  constructive  suggestions  for 
the  Corps  of  Engineers  (CE)  are  recommended.  (1) 
The  ideas  of  long-term  management  plans  are  the 
logical  approach  to  this  type  of  problem  and  will 
result  in  overall  lower  costs.  In  Toledo,  source 
reduction  of  sediment  as  a  part  of  the  strategy,  can 
be  included.  These  plans  should  be  required  for 
each  harbor;  (2)  Recognizing  that  the  CE  must 
follow  the  authority  that  is  legislatively  provided, 
it  must  work  to  achieve  greater  flexibility  in:  the 
placement  of  non-hazardous  polluted  material  in 
either  confined  disposal  facilities  (CDFs)  or  other 
reuse  alternatives,  the  need  to  obtain  credit  for 
local  sponsor-provided  CDF  space,  consideration 
of  multiple  use  benefits  as  erosion  control  at 
Woodtick  Peninsula,  and  the  dredging-program 
schedule,  to  consolidate  work  efforts  into  larger 
jobs  that  would  allow  the  economics  of  scale  to 
apply  for  certain  alternatives,  and  (3)  Reuse  must 
be  given  a  fair  and  objective  analysis  in  compari- 
son to  other  alternatives  (See  also  W89-08555) 
(Lantz-PTT) 
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BENEFICIAL  USES  OF  DREDGED  MATERIAL 
IN  THE  DEVELOPMENT  OF  TORONTO  HAR- 
BOUR, 

Environmental  Protection  Service,  Toronto  (On- 
tario). Ontario  Region. 
I.  Orchard. 

IN:  Inland  Waterways:  Proceedings  of  a  National 
Workshop  on  the  Beneficial  Uses  of  Dredged  Ma- 
terial. October  27-30,  1987,  St.  Paul,  Minnesota. 
Technical  Report  D-88-8,  November  1988.  Final 
Report,  p  251-262,  1  tab,  8  maps. 

Descriptors:  'Spoil  disposal,  'Harbors,  'Beneficial 
use,  'Land  reclamation,  'Parks,  'Dredging,  'Eco- 
logical effects,  Toronto  Harbor,  Management  plan- 
ning, Recreation,  Wildlife,  Disposal  sites,  Dikes, 
Embankments. 

There  are  generally  five  categories  of  direct  and 
indirect  beneficial  uses  accruing  from  disposal  of 
dredged  material.  These  are:  (1)  recreational,  (2) 
industrial,  (3)  waterway  development,  (4)  land  rec- 
lamation and  improvement,  and  (5)  habitat  devel- 
opment. Dredged  material  containment  areas, 
either  alone  or  in  combination  with  other  develop- 
ments, have  often  been  the  location  of  waterfront 
parks.  The  East  Headland  and  endikement  has  four 
significant  components  which  have  been  created 
through  the  use  of  dredged  material  in  combina- 
tion with  trucked  fill.  These  components  are  the 
Outer  Harbour  East  Headland,  the  Aquatic  Park, 
the  endikement,  and  the  dredged  material  disposal 
cells.  From  1961  to  1972,  dredged  material  from 
Toronto  Harbour  was  dumped  in  front  of  the 
advancing  spit  during  construction  of  Aquatic 
Park.  The  Aquatic  Park  portion  of  the  East  Head- 
land was  created  using  trucked  earth  and  rubble  as 
well  as  sandy  dredged  material  from  the  Outer 
Harbour-East  Gap  dredging  operations  in  1973  and 
1974.  Approximately  5  (million  cubic  yards)  of 
dredged  material  was  disposed  in  1973  and  3.5 
MCY  in  1974.  A  total  of  162.8  acres  of  land  was 
created.  The  construction  of  the  endikement  began 
in  1979  on  the  south  side  of  the  East  Headland 
using  trucked  fill  to  provide  a  disposal  site  for 
Inner  Harbour  dredged  material.  Dredged  material 
exceeding  open  water  disposal  guidelines  is  placed 
in  the  containment  cells  of  the  endikement.  Cell 
No.  1  is  the  innermost  of  the  three  cells  and  was 
filled  1.5  m  deep  in  1985.  The  actual  amount  of 
dredged  material  placed  in  Cell  No.  1  was  365,441 
cu  m.  Cell  No.  2  has  an  estimated  capacity  of 
530,000  cu  m.  Placement  of  dredged  material 
began  in  1985,  and  the  cell  currently  contains 
214,000  cu  m  of  sediment.  The  capacity  of  Cell  No. 
3  has  been  estimated  as  2,200,000  cu  m.  No  materi- 
al has  been  placed  in  this  cell  yet,  and  its  lakeside 
entrance  is  currently  closed.  (See  also  W89-08555) 
(Lantz-PTT) 
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U.S.  GEOLOGICAL  SURVEY  RESEARCH  IN 
RADIOACTIVE  WASTE  DISPOSAL-FISCAL 
YEARS  1983, 1984,  AND  1985, 

G.  A.  Dinwiddie,  and  N.  J.  Trask. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigation    Report    87-4009, 
1986.  109p,  7  ref. 

Descriptors:  ♦Waste  disposal,  ♦Geohydrology, 
♦Radioactive  wastes,  'Research  priorities,  Urani- 
um,  Mine  wastes,  Disposal  sites.   Radioisotopes. 

Progress  on  geologic  and  hydrologic  research  re- 
lated to  the  disposal  of  radioactive  wastes  is  de- 
scribed according  to  whether  it  is  related  most 
directly  to:  (1)  high-level  and  transuranic  wastes, 
(2)  low-level  wastes,  or  (3)  uranium  mill  tailings. 
Included  is  research  applicable  to:  the  identifica- 
tion and  geohydrologic  characterization  of  waste 
disposal  sites;  investigations  of  specific  sites  where 
wastes  have  been  stored;  and  studies  of  regions  or 
environments  where  waste  disposal  sites  might  be 
logated.  A  significant  part  of  the  activity  is  con- 
cerned with  techniques  and  methods  for  character- 
izing disposal  sites  and  studies  of  geologic  and 
hydrologic  processes  related  to  the  transport  and 
(or)  retention  of  waste  radionuclides.  (Author's 
abstract) 
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PRELIMINARY  EVALUATION  OF  THL  KNOX 
GROUP  IN  TENNESSEE  FOR  RECEIVING  IN- 
JECTED WASTES, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  sec  Field  2F. 
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PRELIMINARY  EVALUATION  OF  THE 
BASAL  SANDSTONE  IN  TENNESSEE  FOR  RE- 
CEIVING INJECTED  WASTES, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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RESULTS  OF  HYDROLOGIC  TESTS  AND 
WATER-CHEMISTRY  ANALYSES,  WELLS  H- 
6A,  H-6B,  AND  H-6C,  AT  THE  PROPOSED 
WASTE  ISOLATION  PILOT  PLANT  SITE, 
SOUTHEASTERN  NEW  MEXICO, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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PRELIMINARY  HYDROLOGIC  DATA  FOR 
WELLS  TESTED  IN  NASH  DRAW,  NEAR  THE 
PROPOSED  WASTE  ISOLATION  PILOT 
PLANT  SITE,  SOUTHEASTERN  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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HYDROLOGIC-HYDROCHEMICAL  CHARAC- 
TERIZATION OF  TEXAS  GULF  COAST 
SALINE  FORMATIONS  USED  FOR  DEEP- 
WELL  ESJECTION  OF  CHEMICAL  WASTES, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 
For  primary  bibliographic  entry  see  Field  2F. 
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POTENTIAL  IMPACTS  OF  DISCHARGING 
TERTIARY-TREATED  WASTEWATER  INTO 
PORT  ROYAL  SOUND,  SOUTH  CAROLENA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

G.  K.  Speiran,  and  D.  L.  Belval. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources   Investigations   Report    85-4326,    1985. 
33p,  17  fig,  1  tab,  13  ref. 

Descriptors:  'Tracers,  'Path  of  pollutants, 
'Wastewater  outfall,  'Wastewater  disposal,  'Port 
Royal  Sound,  'Environmental  effects,  'South 
Carolina,  Vertical  flow,  Flow  velocity,  Biochemi- 
cal oxygen  demand,  Suspended  solids. 

An  assessment  of  physical  characteristics  of  Port 
Royal  Sound  was  combined  with  the  results  of  a 
dye  tracer  study  and  with  data  collected  from  a 
previous  environmental  study  to  describe  the 
impact  on  the  water  quality  from  discharging  terti- 
ary treated  wastewater  into  the  sound.  Calculated 
velocities  for  the  time  of  maximum  velocity  in  the 
tidal  cycle  ranged  from  2.32  ft/sec  near  the  bottom 
to  4.65  ft/sec  near  the  surface  of  the  sound  in  a 
cross  section  in  the  vicinity  of  a  proposed 
wastewater  outfall.  Vertical  velocity  distributions 
calculated  for  the  time  of  maximum  velocity  were 
similar  at  all  stations  at  which  velocities  were 
measured  except  the  station  in  shallow  water  near 
the  shore.  A  recent  bathymetric  chart  of  the  vicini- 
ty of  the  proposed  outfall  indicates  that  a  bar 
extends  farther  along  the  northern  shore  of  Hilton 
Head  Island  than  indicated  on  earlier  nautical 
charts  of  Port  Royal  Sound.  Continued  extension 
of  this  bar  could  alter  the  impact  on  water  quality 
from  discharge  of  treated  wastewater  into  the 
sound.  Further  study  may  be  needed  to  monitor 
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changes  in  the  bar  if  the  outfall  is  located  between 
the  bar  and  Hilton  Head  Island.  Conservative  cal- 
culations based  on  the  results  of  the  dye  tracer 
study  indicate  that  the  discharge  of  10.9  million 
gallons/day  of  wastewater  having  concentrations 
of  biochemical  oxygen  demand  and  suspended 
solids  of  15  mg/L  will  result  in  a  maximum  cumu- 
lative increase  in  concentrations  of  biochemical 
oxygen  demand  of  <  0.01  mg/L  and  no  increase  in 
concentrations  of  suspended  solids  at  high  slack 
tide  in  the  part  of  Port  Royal  Sound  most  affected 
by  the  proposed  wastewater  discharge.  (Author's 
abstract) 
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CRITERIA  FOR  MUNICIPAL  SOLID  WASTE 
LANDFILLS  (40  CFR  PART  258).  SUBTITLE  D 
OF  RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT  (RCRA).  BACKGROUND  DOCU- 
MENT: UPDATED  REVIEW  OF  SELECTED 
PROVISIONS  OF  STATE  SOLID  WASTE  REG- 
ULATIONS, 

NUS  Corp.,  Rockville,  MD. 
R.  Nace,  M.  A.  Jennison,  M.  M.  Richardson,  Z. 
Kosim,  and  A.  Geswein. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242458. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/530-SW-88-039,  July  1988.  67p, 
1  tab,  append.  EPA  contract  68-01-7310. 

Descriptors:  'Hazardous  waste  disposal,  *Waste 
disposal,  'Regulations,  'Municipal  wastes,  *Lea- 
chates,  Landfills,  Groundwater  pollution,  Monitor- 
ing, State  jurisdiction,  Federal  jurisdiction. 

The  1984  Hazardous  and  Solid  Waste  Amend- 
ments (HSWA)  to  the  Resource  Conservation  and 
Recovery  Act  (RCRA)  directed  EPA  to  revise  the 
'Criteria  for  Classification  of  Solid  Waste  Disposal 
Facilities  and  Practices'  (40  CFR  Part  257)  for 
facilities  that  may  receive  household  hazardous 
waste  (HHW)  or  hazardous  waste  from  small 
quantity  generators  (SQGs).  Three  aspects  of  the 
criteria  have  been  compared  to  State  regulations  to 
determine  whether  the  States  have  standards  ad- 
dressing these  areas;  whether  the  State  require- 
ments are  equivalent  to  the  criteria;  or  whether  the 
State  has  the  regulatory  ground  work  that  would 
allow  the  implementation  or  development  of  re- 
quirements similar  to  the  criteria.  The  three  aspects 
of  the  criteria  analyzed  include  requirements  for: 
facility  design  (i.e.,  liners,  leachate  collection  sys- 
tems (LCSs),  and  final  cover);  groundwater  moni- 
toring; and  corrective  action.  The  analysis  deter- 
mined that  the  majority  of  the  States  and  territories 
have  established  either  through  regulation  or  guid- 
ance, municipal  solid  waste  landfill  requirements 
for  facility  design,  groundwater  monitoring  and 
corrective  action  that  would  provide  a  basic 
ground  work  for  the  implementation  or  develop- 
ment of  requirements  equivalent  to  the  revised 
criteria.  It  can  be  assumed,  therefore,  that  these 
State  solid  waste  programs  will  not  be  severely 
impacted  by  the  revised  criteria.  (Lantz-PTT) 
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DESCRIPTION  OF  THE  HAZARDOUS-WASTE 
RESEARCH  SITE, 

Geological  Survey,  Boston,  MA.  Water  Resources 
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OCCURRENCE  OF  URANIUM  IN  GROUND 
WATER  IN  THE  VICINITY  OF  THE  U.S.  DE- 
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For  primary  bibliographic  entry  see  Field  2F. 
W89-09088 


PRELIMINARY  EVALUATION  OF  THE  GEO- 
HYDROLOGY AND  WATER  QUALITY  OF 
THE  GREENACRES  LANDFILL  AREA,  SPO- 
KANE COUNTY,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09098 


WATER-TABLE  DECLINE  IN  THE  SOUTH- 
CENTRAL  GREAT  BASIN  DURING  THE  QUA- 
TERNARY PERIOD:  IMPLICATIONS  FOR 
TOXIC-WASTE  DISPOSAL, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09107 


GEOHYDROLOGY  OF  AND  POTENTIAL  FOR 
FLUID  DISPOSAL  IN  THE  ARBUCKLE  AQUI- 
FER IN  KANSAS,  WITH  A  SECTION  ON  LOG 
ANALYSIS  OF  THE  ARBUCKLE  AQUIFER, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 


For  primary  bibliographic  entry  see  Field  2F. 

W89-09122 


REVIEW  OF  TECHNICAL  DOCUMENTS:  SUP- 
PORTING PROPOSED  REVISIONS  TO  EPA 
REGULATIONS  FOR  THE  DISPOSAL/REUSE 
OF  SEWAGE  SLUDGE  UNDER  SECTION 
405(D)  OF  THE  CLEAN  WATER  ACT. 
Environmental  Protection  Agency,  Washington, 
DC.  Science  Advisory  Board. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-09127 


WATER  MOVEMENT  IN  THE  UNSATURATED 
ZONE  AT  A  LOW-LEVEL  RADIOACTIVE- 
WASTE  BURIAL  SITE  NEAR  BARNWELL, 
SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2G. 
W89-09230 


TEST  WELLS  TW1,  TW2,  AND  TW3,  WHITE 
SANDS  MISSILE  RANGE,  OTERO  COUNTY, 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09231 


WATER-LEVEL  DATA  FROM  WELLS  IN  THE 
VICINITY  OF  THE  WASTE  ISOLATION 
PILOT  PLANT,  SOUTHEASTERN  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09241 


5F.  Water  Treatment  and 
Quality  Alteration 


COMPARISON  OF  TWO  METHODS  FOR  THE 
DETECTION  OF  FECAL  POLLUTION  IN 
DRINKING  WATER, 

Texas  Univ.,  Houston.  School  of  Public  Health. 
Y.  A.  Abu-Safieh. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8617351.  Ph.D.  Dissertation,  1986.  78p, 
2  fig,  9  tab,  50  ref. 

Descriptors:  'Drinking  water,  'Water  analysis, 
'Feces,  'Surface  water,  'Bacterial  analysis,  'Coli- 
forms,  Potable  water,  Hydrogen  sulfide,  Microbio- 
logical studies,  Water  pollution  control,  Water 
quality  control. 

A  modified  method  for  detecting  fecal  pollution  in 
drinking  and  raw  surface  water  was  compared 
with  the  standard  most-probable-number  (S-MPN) 
technique.  No  significant  difference  between  the 
modified  test  and  the  multiple-tube  fermentation 
method  was  observed  in  detecting  fecal  pollution 
in  drinking  water.  The  modified  test  gave  more 
positive  results  than  the  multiple-tube  fermentation 
method  during  the  testing  of  raw  surface  water. 
Findings  indicate  that  hydrogen  sulfide  producing 
bacteria  can  survive  for  the  same  period  of  time  as 
the  coliform  bacteria  in  fecally  contaminated 
drinking  water.  The  number  of  hydrogen  sulfide 
producing  bacteria  is  not  significantly  different 
from  the  number  of  coliforms  in  the  fecally  con- 
taminated drinking  water.  The  results  suggest  that 
the  modified  test  can  be  relied  upon  for  testing  the 
microbiological  quality  of  drinking  water  and  raw 
surface  water.  (Cremmins-AEPCO) 
W89-08248 


ADSORPTION  FROM  SOLUTION  BY  NOVEL 
ACTIVATED  CARBON:  THE  RELATIONSHIP 
BETWEEN  PHYSIO-CHEMICAL  STRUCTURE 
AND  CHLOROFORM  ADSORPTIVE  PROPER- 
TIES, 
Pennsylvania  State  Univ.,  University  Park.  Dept. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


of  Materials  Science  and  Engineering. 
M.  B.  Rao. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8606375.  Ph.D.  Dissertation,  1985. 
207p,  53  fig,  26  tab,  64  ref,  5  append. 

Descriptors:  *Chloroform,  'Adsorption,  "Water 
treatment,  "Activated  carbon,  Porosity,  Physio- 
chemical  properties,  Carbon  dioxide,  Water  vapor, 
Separation  techniques. 

Porous  carbon  was  prepared  for  the  removal  of 
chloroform  from  water  and  to  optimize  the  aque- 
ous chloroform  adsorptive  properties.  The  precur- 
sor carbon  was  obtained  by  pyrolyzing  a  porous 
phenol  and  formaldehyde  polymer  to  1273  K  and 
holding  it  for  1  hour.  This  carbon  was  activated  in 
C02  at  1 123  K  for  various  times  and  in  air  at  648  K 
for  3  hours  to  open  the  pore  structure.  Activation 
in  C02  opened  the  pore  structure  without  affecting 
the  surface  polarity.  Whereas  activation  in  air 
added  polar  oxygen  groups  to  the  surface.  The 
precursor  carbon  was  also  treated  in  boiling  HN03 
for  5  hours  to  add  a  large  amount  of  oxygen  to  the 
surface.  Samples  of  the  air-activated  and  HN03- 
treated  carbons  were  heat  treated  in  N2  and  H2  to 
remove  oxygen  complexes.  The  equilibrium  ad- 
sorptive properties  and  adsorption  kinetics  of  these 
carbons  were  compared  to  Ambersorb  XE-348F 
activated  carbon.  The  experimental  approach  can 
also  be  used  to  obtain  information  on  the  prepara- 
tion and  characteristics  of  porous  carbons  for  other 
solute  and  solvent  systems.  (Cremmins-AEPCO) 
W89-08251 


WATER  RESOURCES  AND  PROVISION 
PROBLEMS  OF  RIYADH,  SAUDI  ARABIA:  AN 
ANALYTICAL  STUDY, 

Oregon  Univ.,  Eugene.  Dept.  of  Geography. 

For  primary   bibliographic   entry   see   Field   6D. 

W89-08263 


DEVELOPMENT  OF  METHODOLOGIES  FOR 
DETERMINING  HYDROPOWER  WATER 
STORAGE  STRATEGIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 
N.  Supangat. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8607687.  Ph.D.  Dissertation,  1985. 
319p,  32  fig,  21  tab,  45  ref,  5  append. 

Descriptors:  "Computer  models,  "Water  storage, 
"Model  studies,  "Water  resources  development, 
"Hydroelectric  power,  "Reservoir  operation, 
Water  supply,  River  basin  development,  Data 
processing,  Optimization,  Simulation  analysis,  Res- 
ervoir storage. 

Three  computer  models  were  developed  for  use  by 
water  resources  planners  and  managers  to  evaluate 
water  storage  strategies  for  water  supply  or  hydro- 
power  of  a  river  basin.  A  data  preparation  model, 
DATASN,  is  used  to  create  a  data  file  for  the 
screening  procedure.  A  simulation  model, 
WATPOW,  is  built  into  DATASN  to  determine 
the  relationships  of  reservoir  annual  firm  yield  or 
energy  versus  storage  construction  for  potential 
sites  in  the  basin.  A  screening  model  is  used  to 
determine  the  optimal  system  configurations  of  a 
river  basin  for  water  or  energy  based  on  minimiz- 
ing the  total  reservoir  construction  costs.  This 
SCREENS  model  uses  a  dynamic  programming 
technique  and  the  Hall  decomposition  procedure 
to  perform  the  optimization  procedure.  A  simula- 
tion model  was  developed  to  refine  the  hydropow- 
er  configurations  obtained  by  the  optimization  pro- 
cedure. This  model,  SIMSCRN,  simulates  each 
reservoir  at  a  time  starting  from  the  most  upstream 
reservoir.  An  independent  operating  rule  is  implic- 
itly built  into  the  model  as  if  the  reservoir  were  a 
single  system.  This  rule  matches  the  assumption 
made  during  the  screening  process.  The  methodol- 
ogy was  applied  to  the  CE-646  Class  Problem  and 
the  Yampa  River  Basin  in  Colorado  as  case  studies. 
(Cremmins-AEPCO) 
W89-08266 


E.  J.  O'Brien. 

U.S.  Patent  No.  4,619,763;  October  28,  1986,  7p,  5 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1071,  No  4,  pl678,  October  28,  1986. 

Descriptors:  "Patents,  "Ozonation,  "Water  treat- 
ment, "Potable  water,  Injection,  Cooling,  Ozone, 
Water  treatment  facilities,  Venturi  meters,  Disin- 
fection. 

A  water  purification  system  compromises  a  source 
of  water  under  pressure  and  an  ozone  generator. 
The  generator  enriches  the  concentration  of  ozone 
in  the  atmosphere  to  be  passed  through  the  incom- 
ing water  to  a  level  between  about  1%  and  3%. 
Ozone-enriched  atmosphere  is  chilled  as  it  passes 
from  the  generator  to  the  injection  site.  Dry  air  or 
dry  oxygen  is  used  in  the  passage  through  the 
ozone  generator  to  further  preserve  the  quality  of 
the  ozone.  The  dry  gas  has  a  dewpoint  preferably 
in  the  range  of  below  about  minus  60  F.  A  venturi 
injector  provides  a  constant  and  consistent  source 
of  an  ozone-enriched  atmosphere.  Water  recircu- 
lates from  a  reservoir  or  holding  tank  for  at  least 
partial  repeated  passages  through  the  venturi  injec- 
tor to  achieve  repeated  exposure  of  the  water  to 
ozone.  (Cremmins-AEPCO) 
W89-08272 


OZONE  DRINKING  WATER  PURIFICATION 
APPARATUS, 

R.  Gesslauer. 

U.S.  Patent  No.  4,599,166;  July  8,  1986,  7p,  3  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1068,  No  2,  p739,  July  8,  1986. 

Descriptors:  "Patents,  "Ozonation,  "Water  treat- 
ment, "Drinking  water,  Oxidation-reduction  poten- 
tial, Ozone,  Injection,  Cooling  water,  Refrigera- 
tion, Domestic  water,  Disinfection. 

An  ozone  drinking  water  cooling  and  purification 
apparatus  compromises  a  supply  system,  a  cooler,  a 
monitor  of  the  redox  potential,  an  ozone  generator, 
and  an  ozone  injector.  The  supply  system  includes 
a  tank  for  water  storage.  The  ozone  injector  in- 
creases the  redox  potential  whenever  a  measuring 
device  signals  that  the  potential  is  below  the  prese- 
lected one.  A  control  device  prevents  water  not 
having  at  least  the  preselected  drinking  water 
redox  potential  from  being  drawn  from  the  faucet. 
(Cremmins-AEPCO) 
W89-08273 


WATER  PURIFICATION  AND  STERILIZA- 
TION SYSTEM, 

Mortenson   (J.)   and   Co.   Ltd.,   Kowloon   (Hong 

Kong). 

J.  G.  Mortensen. 

U.S.  Patent  No.  4,615,799;  October  7,  1986,  5p,  5 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1071,  No  1,  p  269-270,  October  7,  1986. 

Descriptors:  "Patents,  "Water  treatment,  "Disin- 
fection, "Sterilization,  "Potable  water,  "Ultraviolet 
radiation,  "Filtration,  Domestic  water,  Activated 
carbon. 

Potable  water  is  purified  using  filtration  and  ultra- 
violet sterilization.  A  pressurized  water  system 
contains  a  filter  canister  and  an  ultraviolet  irradia- 
tion chamber  for  receiving  water  expelled  from  the 
canister.  A  conduit  fluidly  connects  the  filter  canis- 
ter and  the  ultraviolet  irradiation  chamber.  The 
received  water  is  exposed  to  a  level  of  ultraviolet 
radiation  sufficient  to  kill  essentially  all  living  orga- 
nisms within  the  water  prior  to  its  expulsion  from 
the  chamber.  The  annular-shaped  irradiation  cham- 
ber consists  of  outer  and  inner  cylindrical  walls,  a 
tubular  source  of  ultraviolet  radiation,  a  water  inlet 
and  an  outlet,  and  a  system  for  sealing  the  ends  of 
the  chamber.  A  solenoid-activated  shut-off  valve 
cuts  off  the  water  flow  from  the  purifier  whenever 
a  control  circuit  detects  a  failure  of  the  lamp  or  a 
loss  of  the  line  power.  Unlike  distillation  system, 
the  filtering  and  sterilization  process  of  this  purifier 
does  not  remove  essential  minerals  from  the  water. 
(Cremmins-AEPCO) 
W89-08274 


OZONE  H20  TREATMENT, 


WATER  PURIFICATION  SYSTEM, 


Nimbus  Water  Systems,  Inc.,  Escondido,  CA. 
D.  T.  Bray. 

U.S.  Patent  No.  4,71 1,723;  December  8,  1987,  5p,  2 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1087,  No  2,  p830,  December  8,  1987. 

Descriptors:  "Patents,  "Water  treatment,  "Drink- 
ing water,  "Municipal  water,  Reverse  osmosis,  Ac- 
tivated carbon,  Separation  techniques,  Semiper- 
meable membranes,  Membrane  filters 

A  self-contained  water  purification  device  contains 
an  integral,  free-standing  housing  including  a  base 
for  supporting  the  device.  The  device  comprises  a 
pressure  vessel  supported  in  the  housing  and  a  first 
tubing  system  for  receiving  supply  water  at  a  pres- 
sure between  20  and  100  psig.  A  reverse  osmosis 
filter  element  contains  a  semipermeable  membrane 
with  a  surface  area  of  at  least  2  sq  cm/cu  cm  of 
volume  of  the  reverse  osmosis  filter  element.  A 
portion  of  the  supply  water  and  impurities  unable 
to  pass  through  the  reverse  osmosis  filter  element 
are  discharged  from  the  pressure  vessel.  A  second 
tubing  system  receives  product  water  that  has 
passed  through  the  filter  element.  This  tubing 
exists  from  the  pressure  vessel  and  terminates  at  an 
inlet  to  a  carbon  unit  within  the  base,  which  con- 
tains between  10  and  1,000  grams  of  activated 
carbon.  The  product  water  has  a  residence  time 
within  the  carbon  of  between  5  and  30  minutes.  A 
flow  passage  within  the  base  causes  the  product 
water  to  flow  through  the  activated  carbon  and  a 
third  tubing  system  receives  the  product  water  and 
terminates  in  a  region  exterior  to  the  housing. 
(Cremmins-AEPCO) 
W89-08277 


SYSTEM  FOR  THE  ONE-STEP  DEWATERING 
OF  A  TRENCH  AND  THE  CONSTRUCTION 
OF  A  PIPELINE  BED, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-08278 


WATER  PURIFICATION  PROCESS, 

Sale  (G.S.),  Bryan,  TX. 

GS.  Sale. 

U.S.  Patent  No.  4,724,079;  February  9,  1988,  5p,  2 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1087,  No  2,  p  720-721,  February  9, 

1988. 

Descriptors:  "Patents,  "Water  treatment,  "Chlorin- 
ation,  "Groundwater,  "Municipal  water,  Ion  ex- 
change, Adsorption,  Filtration,  Ultrafiltration,  Re- 
verse osmosis,  Particulate  matter,  Sterilization, 
Sodium,  Water  storage. 

Undesirable  components  are  removed  from 
groundwater  or  municipal  water  and  low-sodium, 
low-particulate,  sterile  water  is  produced  that  is 
suitable  for  the  manufacture  of  food  and  beverages. 
The  water  is  passed  through  an  ion  exchanger  to 
remove  hard  water  cations  and  through  a  filter  to 
remove  chlorine.  The  water  is  then  passed  through 
a  second  filter  to  remove  particulates  greater  than 
about  20  microns  in  diameter.  The  water  is  next 
passed  through  an  ultrafiltration  system  and  sub- 
jected to  reverse  osmosis.  Chlorine  is  added  to  the 
water  in  an  effective  amount  to  supress  microbes. 
The  added  chlorine  is  removed  by  passing  the 
water  through  sterile  carbon  particles.  The  parti- 
cles are  contained  in  a  receptacle  of  at  least  one 
sterile,  autoclavable  tank.  Generally,  the  method 
uses  ion  exchange,  adsorption,  filtration  by  particu- 
late size,  ultrafiltration,  and  reverse  osmosis  in 
combination  with  a  closed  holding  system  requir- 
ing only  2-3  ppm  chlorine  for  sterilization.  (Crem- 
mins-AEPCO) 
W89-08284 


APPARATUS  FOR  MICROAQUACULTURE 
AND  POLLUTION  CONTROL, 

C.  D.  Van  Ry. 

U.S.  Patent  No.  4,690,756;  September  1,  1987,  lOp, 
8  fig,  1  tab,  6  ref.  Official  Gazette  of  the  United 
States  Patent  Office,  Vol  1082,  No  1,  p  338,  Sep- 
tember 1,  1987. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration — Group  5F 


Descriptors:  'Patents,  'Water  treatment,  'Separa- 
tion techniques,  'Seawater,  Bubbles,  Foaming, 
Baffles,  Tubes,  Air  circulation,  Compressed  air, 
Water  pollution  prevention. 

Dissolved  and  particulate  matter  are  produced  and 
removed  from  sea  water  in  situ  at  any  desired 
location  without  the  need  to  transport  the  water  to 
a  land-based  apparatus.  A  hollow  tube  contains  an 
open  top  and  bottom,  which  is  covered  with  a 
screen.  The  tube  is  supported  vertically  in  a  body 
of  water  so  that  the  top  is  disposed  proximate  to 
the  surface.  An  air  releasing  system  is  connected  to 
a  source  of  compressed  air  and  is  placed  near  the 
open  bottom  of  the  tube  so  that  air  released  will 
form  bubbles  that  rise  within  the  tube  and  draw  in 
water  through  the  open  bottom.  Water  upwelling 
in  the  tube  lifts  a  baffle  and  overflows  the  top  of 
the  tube.  The  baffle  is  shaped  to  direct  foam  pro- 
vided by  the  bubbles  to  at  least  one  opening.  A 
reservoir  around  the  baffle  or  receiving  foam 
passes  through  the  baffle  and  an  outlet  removes  the 
foam  from  the  reservoir.  (Cremmins-AEPCO) 
W89-08286 


MAINTENANCE  OF  CISTERN  WATER  QUAL- 
ITY AND  QUANTITY  IN  THE  VIRGIN  IS- 
LANDS, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08336 


INVESTIGATION  OF  NOVEL  ADSORPTIVE 
SEPARATION  METHODS  FOR  REMOVAL  OF 
TRACE  HEAVY  METALS  FROM  POLLUTED 
AREAS, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-08339 


LABORATORY  PLANNING  FOR  WATER  AND 
WASTEWATER  ANALYSIS, 

Laboratory  Consultants,  Albuquerque,  NM. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-08369 


INVENTORY      OF      INTERBASIN      WATER 
TRANSFERS  IN  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 

For   primary  bibliographic   entry   see   Field   6D. 
W89-08377 


TREATMENT  OF  WATER  SUPPLIES  CON- 
TAMINATED WITH  TOXIC  POLLUTANTS 
USING  TAILORED  SOILS, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-08438 


REVERSE  OSMOSIS  FOR  REMOVING  SYN- 
THETIC ORGANICS  FROM  DRINKING 
WATER:  A  COST  AND  PERFORMANCE  EVAL- 
UATION, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
B.  W.  Lykins,  R.  M.  Clark,  and  C.  A.  Fronk. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-225016. 
Report  No.  EPA/600/D-88/134,  June  1988.  25p, 
12  fig,  6  tab,  9  ref. 

Descriptors:  'Cost  analysis,  'Drinking  water,  'Re- 
verse osmosis,  'Organic  compounds,  'Water  treat- 
ment, Costs,  Economic  aspects,  Activated  carbon, 
Inorganic  compounds,  Waste  disposal,  Membrane 
processes.  Performance  evaluation. 

According  to  the  Safe  Drinking  Water  Act 
Amendments,  granular  activated  carbon  was  speci- 
fied as  being  feasible  for  control  of  synthetic  or- 
ganic chemicals  (SOCs).  Therefore,  any  treatment 
technique  for  SOCs  must  be  as  effective  as  granu- 
lar activated  carbon.  One  such  treatment  technique 


may  be  reverse  osmosis.  Until  recently,  reverse 
osmosis  was  mainly  evaluated  for  removal  of  salts 
and  other  inorganic  compounds  but  both  bench- 
scale  and  field  studies  have  shown  its  effectiveness 
for  removing  SOCs  from  drinking  water.  Using 
standardized  cost  curves,  the  cost  of  reverse  osmo- 
sis for  various  scenarios  was  calculated.  One  of  the 
main  concerns  and  reservations  of  using  reverse 
osmosis  is  concentrate  disposal.  If  reverse  osmosis 
is  selected  by  a  community,  utility,  or  individual 
home  owner  as  the  best  treatment  for  their  situa- 
tion, performance  will  be  one  selection  criterion. 
Another  consideration  will  be  cost  compared  to 
other  available  treatment  options.  (Author's  ab- 
stract) 
W89-08484 


FLOW  SEPARATION  CONDITIONS  AT  PIPE 
WALLS  OF  WATER  DISTRIBUTION  MAINS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-08485 


COMPARISON  OF  TRACE  LEVEL  CONCEN- 
TRATIONS FOR  SILVER,  ARSENIC,  BARIUM, 
CADMIUM,      AND      LEAD      IN      DRINKING 
WATERS  OBTAINED  BY  INDUCTIVELY  COU- 
PLED PLASMA-MASS  SPECTROMETRY  AND 
ELECTROTHERMAL-VAPORIZATION 
ATOMIC  ABSORPTION  SPECTROSCOPY, 
Los  Alamos  National  Lab.,  NM. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-08496 


RENEWABLE  ENERGY  SOURCES  AND  VIL- 
LAGE WATER  SUPPLY  IN  THE  DEVELOPING 
COUNTRIES. 

Commission  of  the  European  Communities,  Lux- 
embourg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  EUR  10507, 
price  codes:  E04  in  paper  copy,  E04  in  microfiche. 
March  1985.  79p,  5  append. 

Descriptors:  'Developing  countries,  'Water  re- 
sources development,  'Water  resources  manage- 
ment, Rural  areas,  Energy,  Economic  aspects, 
Mali,  Case  studies,  Solar  energy,  Wind. 

Village  water  supply  is  one  of  the  leading  rural 
development  priorities  in  developing  countries.  In 
order  to  achieve  the  goal  set  for  village  water 
supply  programs-providing  adequate  quantities  of 
drinking  water-it  is  necessary  to  choose  an  appro- 
priate method  for  water  lifting  from  among  the 
many  types  of  equipment  available,  including 
manual,  mechanized,  and  motorized  systems 
Available  sources  of  renewable  energy,  essentially 
wind  and  solar  energy,  can  be  applied  in  the  same 
way  as  human  or  animal  power,  or  even  diesel 
systems.  The  question,  therefore,  is  whether  to 
give  preference  to:  (a)  methods  that  are  low  in 
capital  investment  and  provide  relatively  poor  per- 
formance, (b)  those  that  require  considerable  cap- 
ital investment  and  complex  maintenance  but  pro- 
vide high  performance,  or  (c)  those  methods  that 
require  a  moderate  capital  investment  but  whose 
operating  costs  are  high.  This  report  is  not  intend- 
ed to  offer  definitive  answers  to  this  question,  but 
rather  to  provide  assistance  to  decision  makers- 
program  sponsors  and  development  program  di- 
rectors-who  are  not  experts  in  water  supply.  It 
shows  that  renewable  energy  systems  (such  as 
wind  pumps,  solar  pumps,  and  wind  turbine  gener- 
ator pumps)  can  be  valuable  components  of  village 
water  supply  systems,  and  that  their  inclusion  is 
justifiable  under  specific  circumstances.  It  also 
demonstrates  the  importance  of  both  quality  of 
service  and  economic  considerations  as  selection 
criteria  and  offers  the  specific  application  of  meth- 
odology used  in  Mali  by  the  Mali  Aqua  Viva 
program  as  an  illustration.  (Lantz-PTT) 
W89-08498 


TROUBLESHOOTING  AN  EXISTING  TREAT- 
MENT PLANT, 

Environmental     Protection     Agency,     Cincinnati, 
OH.  Drinking  Water  Research  Div. 


G.  S.  Logsdon,  L.  Mason,  and  J.  B.  Stanley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-218441. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/126,  June  1988.  17p,  3 
fig,  3  tab,  9  ref. 

Descriptors:  'Water  treatment  facilities,  'Water 
treatment,  'Population  expsosure,  'Performance 
evaluation,  Turbidity,  Filtration,  Water  quality 
control.  Costs,  Physical  treatment,  Water  manage- 
ment, Human  diseases,  Case  studies. 

Investigating  a  filtration  plant  that  is  not  meeting 
the  performance  criteria  for  turbidity  or  is  having  a 
problem  of  performance  may  become  a  more 
common  activity  if  the  Surface  Water  Treatment 
Rule  is  enacted  as  proposed,  with  the  operating 
criteria  of  producing  water  with  a  turbidity  of  0.5 
Nephelometric  Turbidity  Units  (NTU)  or  lower  in 
at  least  95%  of  the  samples  measured  each  month, 
for  plants  that  coagulate  and  filter  water.  This 
paper  reviews  the  procedures  used  during  the  in- 
vestigation of  the  Carrollton  Water  Filtration  Plant 
in  February  1987,  at  the  time  of  a  waterborne 
outbreak  caused  by  Cryptosporidium.  Recommen- 
dations for  improvements  in  equipment  and  operat- 
ing procedures  are  given,  and  the  changes  made 
are  described.  Information  is  presented  on  present 
water  quality  vs.  quality  before  the  outbreak.  Im- 
provements to  the  9  MGD  plant  have  cost  about 
$300,000.  (Lantz-PTT) 
W89-08521 


REVERSE  OSMOSIS  TREATMENT  TO 
REMOVE  INORGANIC  CONTAMINANTS 
FROM  DRINKING  WATER, 

Charlotte  Harbor  Water  Association,  Inc.,  Har- 
bour Heights,  FL. 
M.  R.  Huxstep,  and  T.  J.  Sorg. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-147780. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-87/109,  December  1987. 
50p,  12  fig,  24  tab,  10  ref.  EPA  Contract  CR- 
807358. 

Descriptors:  'Pollutants,  'Water  treatment, 
'Drinking  water,  'Reverse  osmosis,  'Inorganic 
compounds,  Membranes,  Hardness,  Dissolved 
solids,  Fluoride,  Cadmium,  Mercury,  Chromium, 
Arsenic,  Selenium,  Nitrates,  Nitrites,  Lead,  Urani- 
um, Radium,  Molybdenum,  Copper,  Performance 
evaluation,  Material  testing. 

Inorganic  contaminants  were  removed  from  drink- 
ing water  using  several  'state-of-the-art'  reverse 
osmosis  membrane  elements.  A  small  3785  L/d 
(1000  gpd)  reverse  osmosis  system  was  utilized  and 
five  different  membrane  elements  (Toray  SC  3100, 
Filmtec  BW30-4021,  Dow  low  pressure  5K, 
Dupont  B-9  Model  0440-042,  and  Hydranautics  P/ 
N  4040  LSY-1FC1)  were  studied  individually  with 
the  specific  inorganic  contaminants  added  to  sever- 
al natural  Florida  groundwaters.  Testing  of  each 
contaminant  was  conducted  for  a  period  of  1-13 
days  during  which  both  operational  and  chemical 
data  were  collected.  Results  of  the  tests  for  the 
removal  capabilities  of  various  reverse  osmosis 
membrane  elements  for  the  following  inorganic 
contaminants:  fluoride,  cadmium,  mercury,  chro- 
mium (III  and  VI),  arsenic  (III  and  V),  selenium 
(IV  and  VI),  nitrate,  nitrite,  lead,  uranium,  radium, 
molybdenum  and  copper,  are  presented.  Removal 
data  were  also  collected  on  naturally  occurring 
substances,  i.e.  total  hardness,  chlorides,  total  dis- 
solved solids  and  in  some  cases  sodium  and  calci- 
um. All  of  the  membranes  averaged  >  95%  re- 
moval of  total  dissolved  solids  (TDS)  with  some 
averaging  98%.  One  membrane  (Filmtec)  showed 
a  noticeable  decline  in  TDS  rejection  during  the 
first  40  days  of  test  run  from  around  98%  to  85%. 
After  the  40th  day,  TDS  rejection  returned  to  the 
initial  level  of  about  97-98%  and  remained  constant 
for  the  last  30  plus  days.  All  of  the  membranes 
removed  >  98%  of  total  hardness  and  93-95%  of 
the  chloride.  Data  from  the  last  two  series  of  tests 
for  the  Dupont  and  Hydranautics  membranes 
showed  average  removal  of  around  98%  for  calci- 
um and  96%  for  sodium.  Because  calcium  is  the 
primary  constituent  of  total  hardness,  calcium  re- 
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moval   results  are  similar  to  those  for  hardness 

removal.  (Lantz-PTT) 

W89-08528 


MICROBIOLOGY  AND  DRINKING  WATER 
FILTRATION, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
G.  S.  Logsdon. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-225057. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EOA/600/D-88/139,  June  1988.  58p,  1 
fig,  3  tab,  53  ref. 

Descriptors:  'Microbiological  studies,  'Drinking 
water,  'Filtration,  'Water  treatment,  Bacteria,  Vi- 
ruses, Protozoa,  Sand  filters,  Pilot  plants,  Physical 
treatment. 

This  paper  briefly  reviews  historical  filtration  re- 
search for  control  of  bacteria.  It  provides  a  com- 
prehensive review  of  modern  research  for  removal 
of  bacteria,  viruses,  and  protozoan  cysts.  Processes 
discussed  are  slow  sand  filtration,  diatomaceous 
earth  filtration,  and  the  variations  of  coagulation- 
filtration  (rapid  sand  filtration,  direct  filtration,  and 
in-line  filtration).  Pilot  plant  data  were  emphasized, 
but  when  possible  the  results  of  full  scale  filter 
plants  are  also  presented.  All  of  the  treatment 
processes  reviewed  in  this  chapter  can  remove 
viruses,  bacteria,  and  Giardia  cysts  from  raw  water 
with  proper  facility  design,  necessary  maintenance, 
and  appropriate  operational  procedures.  Filtration 
plant  performance  can  be  evaluated  by  a  number 
of  methods  including  turbidity,  particle  count  by 
electronic  instrument,  total  microscopic  count  of 
bacteria,  microscopic  analysis  of  particulate  count 
from  wound  filters,  and  analysis  for  viruses,  bacte- 
ria, or  protozoan  cysts.  When  culture  techniques 
are  used  to  evaluate  microorganism  removal  in 
filtration,  disinfection  must  not  be  practiced  before 
filtered  water  samples  are  collected;  otherwise  the 
actual  degree  of  physical  removal  can  not  be  deter- 
mined. Simultaneous  use  of  more  than  one  evalua- 
tion technique  may  be  appropriate,  not  only  for 
research  but  also  for  plant  operation.  (Lantz-PTT) 
W89-08551 


REMOVAL  OF  VOLATILE  ORGANIC  CHEMI- 
CALS FROM  POTABLE  WATER:  TECHNOL- 
OGIES AND  COSTS. 

Environmental  Science  and  Engineering,  Inc., 
Gainesville,  FL. 

Noyes  Data  Corporation,  Park  Ridge,  New  Jersey. 
1986.  23  lp. 

Descriptors:  'Costs,  'Volatile  organic  compounds, 
•Potable  water,  'Water  treatment,  Aeration,  Or- 
ganic compounds,  Air  stripping,  Granular  activat- 
ed carbon,  Adsorption,  Powdered  activated 
carbon,  Activated  carbon,  Water  quality  control, 
Ozonation,  Ultraviolet  radiation. 

The  information  provided  in  this  document  is  in- 
tended to  aid  in  selecting  the  best  treatment 
method  for  providing  a  water  free  from  or  with 
acceptable  concentrations  of  volatile  organic  com- 
pounds (VOCs).  It  provides  the  user  with  an  eval- 
uation of  the  various  treatment  methods  in  use 
today  for  the  removal  of  different  concentrations 
of  VOCs  and  several  nontreatment  alternatives,  as 
well  as  relative  costs.  The  methods  that  can  be 
applied  are  divided  into  three  general  categories: 
most  effective  treatment  technologies-technol- 
ogies that  are  generally  available,  have  a  demon- 
strated highly  effective  capacity  to  remove  VOCs, 
and  for  which  reasonable  cost  estimates  can  be 
developed  for  a  wide  range  of  influent/effluent 
conditions;  other  treatment/alternative  technol- 
ogies-nontreatment  or  compliance  measures,  such 
as  new  sources  or  regionalization,  or  technologies 
which  are  less  efficient  or  may  not  be  applicable  to 
all  plants;  and  additional  technologies-technol- 
ogies which  experimentally  have  been  shown  to 
have  potential  for  removing  VOCs,  but  for  which 
insufficient  data  exist  to  fully  evaluate  the  technol- 
ogy. For  waters  contaminated  with  VOCs,  the 
following  treatment  technologies  are  designated  as 
the  Most  Effective  Technologies  for  all  of  the 
system  size  categories:  (1)  Packed  tower  aeration, 


and  (2)  granular  activated  carbon  adsorption. 
Methods  which  have  been  designated  as  Other 
Treatment/Alternative  Technologies:  multiple- 
tray  aeration,  diffused  aeration,  spray  aeration,  air- 
lift pumping,  cascade  aeration,  mechanical  aer- 
ation, powdered  activated  carbon  adsorption,  well 
field  management,  bottled  water,  regionalization, 
and  alternate  sources.  Additional  treatment  tech- 
nologies include  the  following:  (1)  point-of-use  and 
point-of-entry  devices,  home  carbon  adsorption 
units,  distillation  units;  (2)  point-of-use  and  point- 
of-entry  devices,  home  reverse  osmosis  units;  and 
(3)  ozone  plus  ultraviolet  radiation.  (Lantz-PTT) 
W89-08699 


SMALL  WATER  SYSTEM  TREATMENT 
COSTS, 

Culp/Wesner/Culp,  Santa  Ana,  CA. 
R.  C.  Gumerman,  B.  E.  Burris,  and  S.  P.  Hansen. 
Noyes  Data  Corporation,  Park  Ridge,  New  Jersey. 
1986.  568p. 

Descriptors:  'Costs,  'Water  treatment,  'Water 
treatment  facilities,  Management  planning,  Mainte- 
nance, Construction  costs,  Computer  programs, 
Sludge,  Brine,  Filtration,  Membrane  processes, 
Adsorption,  Ion  exchange,  Aeration,  Chemical 
treatment. 

This  book  presents  construction,  operation  and 
maintenance  cost  data  for  centralized  treatment 
techniques  and  point-of-use  treatment  techniques. 
The  cost  data  are  based  on  December  1983,  data. 
Treatment  techniques  included  were  selected  for 
their  ability  to  remove  contaminants  included  in 
the  National  Interim  Primary  Drinking  Water 
Regulations.  The  majority  of  these  unit  processes 
are  'package'  systems  which  are  factory  prefabri- 
cated and  shipped  to  the  required  locations.  Other 
processes  included  are  chemical  feed  systems  and 
sludge  and  brine  handling  techniques.  Costs  are 
also  included  for  five  different  point-of-use  treat- 
ment techniques.  Point-of-use  treatment  is  used  at 
individual  homes,  rather  than  in  a  central  location. 
Point-of-use  treatment  may  be  applicable  in  very 
small  systems  where  centralized  treatment  is  not 
feasible  or  economical.  A  computer  program  and 
manual  are  included  for  retrieval  and  updating  of 
cost  data  presented  in  this  book.  The  45  centralized 
treatment  techniques  which  are  included,  are  di- 
vided into  8  broad  technique  categories:  (1)  com- 
plete treatment  techniques,  (2)  filtration  tech- 
niques, (3)  ion  exchange  and  adsorption  techniques, 
(4)  aeration,  (5)  chemical  feed  systems,  (6)  sludge 
and  brine  handling  techniques,  (7)  miscellaneous 
techniques,  (8)  membrane  treatment  techniques. 
(Lantz-PTT) 
W89-08700 


CONTROL   OF   ORGANIC   SUBSTANCES    IN 
WATER  AND  WASTEWATER. 

For   primary   bibliographic   entry   see   Field    5D. 
W89-08701 


FUNDAMENTAL  CONSIDERATIONS  IN  THE 
REMOVAL  OF  ORGANIC  SUBSTANCES 
FROM  WATER-A  GENERAL  OVERVIEW, 

Louis  Koenig-Research,  San  Antonio,  TX. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-08702 


COAGULATION-SEDIMENTATION- 
FILTRATION   PROCESSES  FOR  REMOVING 
ORGANIC   SUBSTANCES   FROM    DRINKING 
WATER, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
J.  K.  Edzwald. 

IN:  Control  of  Organic  Substances  in  Water  and 
Wastewater.  Noyes  Data  Corporation,  Park  Ridge. 
New  Jersey.   1987.  p  26-64,  18  fig,  5  tab,  61  ref. 

Descriptors:  'Water  treatment,  'Coagulation, 
•Sedimentation,  'Filtration,  'Drinking  water, 
'Trihalomethanes,  'Organic  compounds,  Chlorin- 
ation,  Water  treatment  facilities,  Pocess  control. 

Trihalomethanes  (THMs)  are  produced  within  the 
water  treatment  system  as  by-products  of  chlorina- 


tion.  A  wide  variety  of  organics,  including  dis- 
solved, colloidal,  and  particulate  forms,  act  as 
THM  precursors.  The  following  are  discussed:  (1) 
to  describe  the  formation  of  trihalomethanes;  (2)  to 
describe  the  principles  pertaining  to  separation  of 
particles  by  coagulation,  sedimentation,  and  filtra- 
tion; (3)  to  summarize  current  knowledge  of  con- 
cepts regarding  organics  removal  by  coagulation 
and  filtration;  (4)  to  illustrate  the  performance  of 
actual  water  treatment  plants  in  removing  THM 
precursors  and  reducing  THMs;  and  (5)  to  discuss 
possible  water  treatment  process  control  param- 
eters and  THM  surrogate  measurements.  (Lantz- 
PTT) 
W89-O8703 


ADSORPTION  OF  ORGANIC  SUBSTANCES  IN 
DRINKING  WATER, 

North  Carolina  Univ.  at  Chapel   Hill.   Dept.  of 

Environmental  Sciences  and  Engineering. 

F.  A.  DiGiano. 

IN:  Control  of  Organic  Substances  in  Water  and 

Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 

New  Jersey.  1987.  p  65-118,  34  fig,  10  tab,  110  ref. 

Descriptors:  'Water  treatment,  'Adsorption,  'Or- 
ganic compounds,  'Drinking  water,  Trihalometh- 
ane,  Activated  carbon,  Organic  matter,  Microbial 
degradation,  Resins. 

Throughout  the  modern  history  of  water  treat- 
ment, adsorption  has  been  used  for  removal  of 
taste  and  odor  causing  compounds.  Compounds 
associated  with  taste  and  odor  derive  from  chlorin- 
ated phenols  and  by-products  of  algal  and  vegeta- 
ble matter  decay.  In  the  case  of  chlorinated  phen- 
ols, their  precursor,  phenol,  may  be  adsorbed  prior 
to  chlorination.  Adsorption  has  also  found  applica- 
tion following  chlorination  for  removal  of  chlorin- 
ated aromatic  compounds  and  excess  free  or  com- 
bined chlorine  which  may  be  present.  The  adsorb- 
ent of  choice  has  traditionally  been  powdered  acti- 
vated carbon  (PAC).  This  is  so  because  it  does  not 
require  significant  capital  investment  and  because 
it  is  used  only  when  taste  and  odor  problems  arise, 
e.g.  seasonally.  Although  the  historical  function  of 
PAC  as  an  adsorbent  of  taste  and  odor  compounds 
remains  important  today,  the  early  1960's  brought 
recognition  of  the  more  general  role  of  adsorption 
in  removing  organic  contaminants,  and  the  1970's 
brought  about  the  formation  of  survey  groups 
from  Environmental  Protection  Agency  to  estab- 
lish the  organic  contaminants  contained  in  drinking 
water,  and  the  Safe  Drinking  Water  Act  of  1974. 
The  following  are  discussed:  the  principles  of  ad- 
sorption; process  development  with  respect  to  tri- 
halomethanes and  humic  substances,  competition 
for  adsorption  sites,  adsorption  on  synthetic  resins, 
regeneration  of  adsorbents,  microbial  activity  on 
activated  carbon,  and  influence  of  pretreatment; 
and  current,  state-of-the-art  technologies.  (Lantz- 
PTT) 
W89-08704 


REMOVAL  OF  ORGANIC  SUBSTANCES 
FROM  WATER  BY  AIR  STRIPPING, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  L.  McCarty. 

IN:  Control  of  Organic  Substances  in  Water  and 
Wastewater.  Noyes  Data  Corporation,  Park  Ridge. 
New  Jersey.  1987.  p  119-147,  12  fig,  6  tab,  27  ref. 

Descriptors:  'Water  treatment,  'Air  stripping, 
'Organic  compounds,  Henry's  Law,  Chemical 
properties,  Ammonia,  Mass  transfer.  Costs,  Triha- 
lomethanes, Groundwater  pollution. 

Air-stripping  has  good  potential  as  an  economical 
water  treatment  process.  It  has  a  long  history  of 
usage  in  the  water  treatment  field  for  removal  of 
inorganic  gases  and  some  taste  and  odor  producing 
compounds,  and  has  direct  relevance  to  the  organ- 
ic problems  of  concern  today.  It  has  potential  for 
direct  treatment  of  surface  waters  that  may  contain 
many  different  volatile  organic  chemicals,  for  dis- 
infected waters  containing  high  concentrations  of 
trihalomethanes,  and  for  contaminated  groundwat- 
ers that  in  a  growing  number  of  cases  contain 
volatile  organic  chemicals  in  relatively  high  con- 
centration. Many  different  methods  are  available 
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for  stripping  volatile  organic  materials  from  water, 
but  in  general  they  rely  upon  the  same  physical 
principles.  The  three  major  factors  that  affect  the 
efficiency  of  removal  by  a  given  process  are  the  air 
to  water  ratio,  the  detention  time,  and  the  rate  of 
mass  transfer.  In  a  stripping  tower  the  actual  de- 
tention time  of  the  water  is  not  readily  measured, 
but  is  a  function  of  the  tower  height  which  is 
generally  the  design  variable  used.  Mass  transfer 
may  be  either  liquid-phase  controlled  for  com- 
pounds with  Henry's  law  constants  well  above 
0.07,  or  gas-phase  controlled  when  values  are  well 
below  this.  When  removals  are  liquid-phase  con- 
trolled, then  mass  transfer  coefficients  determined 
with  oxygen  can  be  used  for  design  after  appropri- 
ate correction  for  differences  in  diffusivity  are 
made.  When  removals  are  gas-phase  controlled, 
then  transfer  coefficients  for  other  material  such  as 
ammonia  can  be  used.  The  mass  transfer  coefficient 
for  a  given  system  is  a  function  of  many  factors, 
but  in  general  the  greater  the  turbulence  of  the 
controlling  phase  and  the  greater  the  exposed  air- 
water  surface,  the  higher  the  rate  of  transfer.  The 
most  appropriate  system  for  a  given  situation  de- 
pends upon  economics  plus  a  variety  of  other 
considerations  previously  mentioned.  Perhaps  the 
major  trade-off  is  between  construction  cost  and 
power  costs.  (See  also  W89-08701)  (Lantz-PTT) 
W89-O8705 


OXIDATION  OF  ORGANIC  SUBSTANCES  IN 
DRINKING  WATER, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
W.  H.  Glaze. 

IN:  Control  of  Organic  Substances  in  Water  and 
Wastewater.  Noyes  Data  Corporation,  Park  Ridge, 
New  Jersey.  1987.  p  148-174,  9  fig,  8  tab,  113  ref. 

Descriptors:  *Oxidation,  *Water  treatment, 
•Drinking  water,  'Organic  compounds,  Chlorina- 
tion,  Ozonation,  Chlorine  dioxide,  Chlorine, 
Ozone,  Permanganate,  Hydrogen  peroxide,  Cataly- 
sis, Chemical  reactions,  Costs. 

Although  oxidation  processes  occur  to  some  extent 
in  virtually  all  drinking  water  treatment  plants, 
oxidation  per  se  has  not  been  viewed  traditionally 
as  an  important  unit  process.  This  situation  most 
surely  will  change  in  the  coming  decade  as  more 
stringent  standards  for  drinking  water  quality  are 
prescribed.  In  particular,  oxidation  processes  offer 
one  of  the  few  means  for  the  removal  of  potential- 
ly toxic  organic  substances  such  as  pesticides,  in- 
dustrial solvents,  and  other  synthetic  organic 
chemicals.  These  substances  generally  are  not  re- 
moved by  traditional  water  treatment  processes, 
and  to  the  extent  that  their  presence  is  a  source  of 
concern,  oxidation  processes  may  develop  into  im- 
portant treatment  alternatives.  Three  oxidation 
processes  are  emphasized  in  this  chapter:  chlorine 
(in  its  various  aqueous  forms),  ozone,  and  chlorine 
dioxide.  In  addition,  other  oxidants  such  as  per- 
manganate, hydrogen  peroxide  and  catalytic  sys- 
tems such  as  ozone  with  ultraviolet  radiation  are 
discussed.  In  most  cases,  the  oxidation  process  is 
discussed  in  terms  of  its  basic  chemistry,  studies 
which  reveal  its  relative  efficacy  for  organic  com- 
pounds removal,  and  the  expected  costs  of  apply- 
ing the  process  to  water  treatment.  Evidence  con- 
cerning by-product  formation  also  presented.  (See 
also  W89-08701)  (Lantz-PTT) 
W89-08706 


WATER  RESOURCES  OF  MALDIVES, 

Ministry  of  Agriculture,  Male  (Maldives). 
For  primary  bibliographic  entry  see  Field  3B. 
W89-08905 


METAL  PIPING  AND  JOINING  MATERIALS 
AND  FITTINGS, 

Copper   Development   Association,    Inc.,   Green- 
wich, CT. 
P.  A.  Anderson. 

IN:  Plumbing  Materials  and  Drinking  Water  Qual- 
ity. Noyes  Publications,  Park  Ridge,  New  Jersey. 
1986.  p  2-9,  2  fig. 

Descriptors:  *Drinking  water,  *Plumbing, 
•Copper,  *Pipelines,  'Water  quality,  Conveyance 
structures,  Lead,  Corrosion. 


Copper  tube  and  fittings  have  been  the  dominant 
accepted  plumbing  products  in  the  United  States 
for  several  decades,  providing  trouble-free  service 
to  residential  and  commercial  users.  Although  cor- 
rosion has  occurred  in  copper  plumbing  systems, 
studies  show  this  situation  to  be  highly  localized 
and  preventable.  Other  than  for  faulty  design  and 
poor  workmanship,  corrosion  and  metal  pickup  are 
invariably  associated  with  aggressive  water  com- 
positions. Successful  treatments  utilized  by  local 
water  utilities  have  corrected  the  water  chemistry 
problems.  This  has  resulted  in  trouble-free  plumb- 
ing systems  for  the  consumer  and  high  quality 
drinking  water.  The  same  approach  can  protect 
consumers  from  lead  pickup  from  poorly  made 
solder  joints  in  those  few,  potable  water  systems 
that  are  aggressive  as  a  result  of  acidity  and  lack  of 
hardness.  (See  also  W89-08967)  (Lantz-PTT) 
W89-08968 


IMPACT  OF  LEAD  PIPING  AND  FITTINGS 
ON  DRINKING  WATER  QUALITY, 

Environmental  Protection  Agency,  Boston,  MA. 
Water  Supply  Branch. 
P.  C.  Karalekas. 

IN:  Plumbing  Materials  and  Drinking  Water  Qual- 
ity. Noyes  Publications,  Park  Ridge,  New  Jersey. 
1986.  p  28-37,  4  tab,  10  ref. 

Descriptors:  'Plumbing,  'Water  quality  control, 
'Lead,  'Drinking  water,  'Pipes,  Corrosion,  Water 
treatment,  Regulations,  Water  quality,   Pipelines. 

Widespread  use  of  lead  service  lines  and  goosen- 
ecks has  occurred  in  many  water  systems,  although 
many  systems  have  less  than  the  optimum  treat- 
ment for  controlling  lead  corrosion.  High  lead 
concentrations  in  studied  communities  can  be 
found  if  water  samples  are  taken  in  a  careful, 
systematic  manner.  The  Interim  Primary  Drinking 
Water  Regulations  requiring  only  one  sample/yr 
are  inadequate  to  identify  the  presence  and  amount 
of  lead  resulting  from  corrosion.  The  solution  to 
the  problems  with  lead  involve  systematic  removal 
of  lead  materials,  and  water  treatment  to  reduce 
corrosion.  Although  lead  services  are  a  major  con- 
tributor of  lead,  other  sources  such  as  lead/tin 
solder  must  also  be  considered  in  any  overall  con- 
trol strategy.  It  is  recommended  that  the  use  of 
lead  as  an  acceptable  material  for  conveying  drink- 
ing water  be  removed  from  plumbing  codes.  (See 
also  W89-08967)  (Lantz-PTT) 
W89-08970 


IMPACT  OF  COPPER,  GALVANIZED  PIPE, 
AND  FITTINGS  ON  WATER  QUALITY, 

Illinois  State  Water  Survey  Div.,  Champaign. 
C.  H.  Neff. 

IN:  Plumbing  Materials  and  Drinking  Water  Qual- 
ity. Noyes  Publications,  Park  Ridge,  New  Jersey. 
1986.  p  38-60,  3  fig,  10  tab,  45  ref. 

Descriptors:  'Plumbing,  'Water  quality,  'Copper, 
'Pipes,  'Drinking  water,  Zinc,  Lead,  Pipelines, 
Steel,  Water  treatment. 

Many  studies  have  shown  that  copper  tubing,  gal- 
vanized steel  pipe,  and  brass  fittings  have  increased 
the  lead,  zinc,  iron,  and  copper  concentrations  in 
drinking  water.  Water  quality  and  water  treatment 
will  influence  the  degree  of  impact  these  plumbing 
materials  will  have.  The  maximum  contaminant 
levels  (MCLs)  for  these  metals  have  been  exceeded 
most  often  in  standing  samples  from  household 
taps.  Brass  sampling  valves  may  have  made  a  sig- 
nificant contribution  to  the  metal  concentrations 
reported  in  many  studies.  Newly  installed  copper 
or  galvanized  steel  plumbing  may  require  several 
months  to  attain  stable,  minimum  metal  values  in 
the  drinking  water.  Stability  may  never  be 
achieved  in  some  water  supplies  due  to  fluctuating 
water  chemistry.  Disinfection  methods  and  poly- 
phosphate usage  may  also  increase  the  solubility  of 
metals  from  copper  or  galvanized  plumbing.  Con- 
tinued research  is  required  to  identify  the  sources 
of  these  metals  and  to  control  their  solubility  in 
drinking  water.  Basic  information  is  needed  on  the 
nature  of  protective  corrosion  films,  the  influence 
of  complexing  agents  on  the  film,  and  the  water 
chemistry  necessary  to  form  the  film.  (See  also 
W89-08967)  (Lantz-PTT) 


W89-08971 


SUMMARY  OF  IMPACT  OF  METALLIC  SOL- 
DERS ON  WATER  QUALITY, 

H2M  Corp.,  Melville,  NY. 
N.  E.  Murrell. 

IN:  Plumbing  Materials  and  Drinking  Water  Qual- 
ity. Noyes  Publications,  Park  Ridge,  New  Jersey. 
1986.  p  61-66,  1  tab. 

Descriptors:  'Plumbing,  'Water  quality,  'Pipe- 
lines, 'Lead,  'Drinking  water,  Hydrogen  ion  con- 
centration, Hardness,  Pipes. 

An  incident  of  lead  poisoning  in  Smithtown,  New 
York,  prompted  the  consumer's  request  for  testing 
of  his  home  water  supply.  Lead  solder  was  sus- 
pected as  the  source  of  the  lead.  Every  home  in  the 
8-yr  old  subdivision  was  tested.  The  two  occupied 
homes  with  high  first-draw  lead  levels  both  had 
recent  plumbing  additions  using  lead  solder.  A  new 
home  under  construction  had  an  even  higher  first- 
draw  lead  value  of  7,100  micrograms/L.  Prior 
studies  in  the  United  States,  Canada,  and  Europe 
showed  high  lead  values  in  first-draw  water  after 
periods  of  non-use.  The  lead  values  were  higher  in 
water  systems  with  low  pH  and  soft  water.  Leach- 
ing of  metallic  solders,  particularly  lead  solder, 
appears  to  be  affected  by  many  factors:  pH  of 
water,  plumbing  workmanship,  hardness  of  water, 
time  since  last  use  of  water,  age  of  solder,  and 
percentage  of  lead  in  solder.  (See  also  W89-08967) 
(Lantz-PTT) 
W89-08972 


IMPACT  OF  LEACHING  BY  PLASTIC  PIPE, 
FITTINGS,  AND  JOINING  COMPOUNDS, 

SRI  International,  Menlo  Park,  CA. 
T.  Podoll. 

IN:  Plumbing  Materials  and  Drinking  Water  Qual- 
ity. Noyes  Publications,  Park  Ridge,  New  Jersey. 
1986.  p  68-76,  4  fig,  1  tab,  5  ref. 

Descriptors:  'Leaching,  'Drinking  water,  'Plumb- 
ing, 'Plastics,  'Pipes,  Polybutylene,  Chlorinated 
polyvinyl  chloride,  Organic  compounds. 

The  California  Department  of  Housing  and  Com- 
munity Development  (DHCD)  is  proposing  to 
expand  the  use  of  plastic  plumbing  pipe  in  residen- 
tial construction.  The  principle  change  with  regard 
to  water  quality  is  to  allow  polybutylene  (PB)  and 
chlorinated  polyvinyl  chloride  (CPVC)  pipe  in  hot 
and  cold  potable  water  supply  systems  inside 
dwellings.  This  environmental  review  provides  an 
overview  of  existing  information  about  the  envi- 
ronmental impact  of  the  new  applications  of  plastic 
pipe  and  identifies  areas  where  better  information 
is  needed.  The  impact  of  leached  chemicals  can 
depend  on  either  the  instantaneous  concentration 
of  the  chemicals  in  the  water  or  the  cumulative 
exposure  to  varying  concentrations  over  time.  Dif- 
ferent chemicals  would  show  more  or  less  rapid 
declines  over  time  after  installation,  depending  on 
their  properties  and  their  initial  distribution  in  the 
pipe.  The  general  pattern,  however,  is  only  a  large- 
scale  picture;  many  events  disturb  the  smooth 
trend.  Concentrations  build  up  when  water  stands 
in  the  pipe  for  a  period  of  time  ('dwell  time'),  for 
example,  overnight  or  during  a  vacation.  When  the 
system  is  flushed,  concentrations  drop  to  the  back- 
ground levels  of  the  incoming  water  supply. 
CPVC  leaching  data  indicate  that:  pipe  cement 
solvents  (MEK,  THF,  cyclohexanone,  and  DMF) 
are  initially  leached  at  very  high  concentrations, 
but  these  concentrations  diminish  rapidly  with  re- 
peated flushing;  low  molecular  weight  chlorinated 
organics  (dichloromethane,  carbon  tetrachloride, 
tetrachloroethene,  and  trichlorethene)  are  leached 
in  the  low  (1-10)  parts  per  billion  concentration 
range  during  initial  dwell  periods;  and  chloroform 
is  a  possible  leachate.  The  leachability  studies  of 
PB  were  generally  of  lower  quality  than  those  of 
CPVC.  However,  one  study  indicated  the  presence 
of  Irganox  1010  derivatives  in  leachate  waters. 
Irganox  1010  is  an  antioxidant  that  is  present  in  PB 
at  <  0.5%.  (See  also  W 89-08967)  (Lantz-PTT) 
W89-08973 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F— Water  Treatment  and  Quality  Alteration 


NSF  STANDARD  AND  CERTIFICATION  PRO- 
GRAM FOR  PLASTICS  PIPE:  STANDARD  14, 

National  Sanitation  Foundation,  Ann  Arbor,  MI. 
For  primary  bibliographic  entry  see  Field  8G. 
W89-08974 


TREATMENT  OR  WATER  QUALITY  ADJUST- 
MENT TO  ATTAIN  MCLS  IN  METALLIC  PO- 
TABLE WATER  PLUMBING  SYSTEMS, 

Illinois    State    Water    Survey    Div.,    Champaign. 
Aquatic  Chemistry  Section. 
M.  R.  Schock. 

IN:  Plumbing  Materials  and  Drinking  Water  Qual- 
ity. Noyes  Publications,  Park  Ridge,  New  Jersey. 
1986.  p  86-106,  6  fig,  3  tab,  41  ref. 

Descriptors:  *Water  treatment,  *Plumbing, 
•Heavy  metals,  *Pipelines,  *Drinking  water,  Pipes, 
Copper,  Zinc,  Cadmium,  Lead,  Iron,  Chemical 
treatment,  Calcium  carbonate,  Hydrogen  ion  con- 
centration, Silica,  Orthophosphate,  Phosphates. 

Virtually  all  of  the  common  household  or  building 
plumbing  materials-copper  tubing,  galvanized 
steel,  lead  pipe,  brass  fittings,  and  tin/lead  solder- 
will  oxidize  and  dissolve  to  some  extent  in  potable 
waters.  The  byproducts  of  these  corrosion  reac- 
tions can  be  of  concern  because  of  aesthetic  or 
toxicological  reasons.  Traditionally,  corrosion  con- 
trol measures  taken  by  water  utilities  have  been 
aimed  at  preventing  tuberculation  and  perforation 
of  cast-iron  distribution  mains,  eliminating  'red 
water'  complaints,  and  protecting  dissolution  of 
cement-mortar-lined  or  asbestos-cement  pipe.  The 
impact  of  several  common  treatment  approaches 
on  the  formation  of  corrosion  by-products  from 
common  building  plumbing  materials  was  exam- 
ined. The  treatment  approaches  covered  are:  calci- 
um carbonate  saturation,  pH  adjustment,  pH  plus 
carbonate  adjustment,  orthophosphate  addition, 
polyphosphate  addition,  and  silicate  addition.  Case 
studies  and  solubility  calculations  for  zinc,  copper 
(II),  and  lead  (II)  in  drinking  water  show  that 
several  control  strategies  have  proven  adequate  for 
the  attainment  of  current  maximum  contaminant 
levels  and  secondary  maximum  contaminant  levels. 
The  most  difficult  metal  to  control  is  lead,  and  for 
some  water  chemistries  flushing  of  the  lines  before 
taking  water  for  human  consumption  may  be  re- 
quired if  optimization  of  treatment  for  lead  corro- 
sion control  cannot  be  accomplished.  (See  also 
W89-08967)  (Lantz-PTT) 
W89-08975 


DRINKING  WATER  REGULATIONS  AND 
THEIR  IMPACT  ON  MATERIALS  USED  IN 
WATER  SYSTEMS, 

Oregon    State    Health    Div.,    Portland.    Drinking 

Water  Program. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-08976 


EUROPEAN  DEVELOPMENT  IN  USE  OF 
PLUMBING  MATERIALS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Engler-Bunte 
Inst. 

I.  Wagner. 

IN:  Plumbing  Materials  and  Drinking  Water  Qual- 
ity. Noyes  Publications,  Park  Ridge,  New  Jersey. 
1986.  p  113-126,  8  tab,  23  ref. 

Descriptors:  'Drinking  water,  *Pipes,  'Materials 
testing,  'Water  conveyance,  'Plumbing,  'Plastics, 
Copper,  Lead,  Steel,  Polyethylene,  West  Germa- 
ny, Water  quality  control,  Corrosion,  Netherlands, 
Organic  compounds,  Great  Britain. 

The  plumbing  materials  used  in  Europe  during  the 
las!  century  were  lead,  copper,  and  galvanized 
steel.  Recently  plastic  materials,  especially  cross- 
linked  polyethylene,  came  on  the  market  for  resi- 
dential drinking  water  installations.  Depending  on 
the  distribution  method,  individual  countries  made 
greater  or  lesser  use  of  different  plumbing  develop- 
ments Changes  in  the  quality  and  use  of  plumbing 
materials  were  due  to  changes  in  price  or  technical 
quality  (mainly  due  to  corrosion),  and  health  con- 
siderations With  these  changes,  use  of  lead  plumb- 
ing in  Europe  decreased  significantly,  and  the  in- 
stallation of  cross-linked  polyethylene  pipes  in  a 


double-tube  system  with  metallic  joints  became 
commonplace.  Although  the  cost  of  plumbing  sys- 
tems in  new  house  installations,  mainly  in  Germa- 
ny, increased  over  the  last  30  years  (with  the  ratio 
of  galvanized  steel  to  copper  pipes  changing  from 
6:1  to  3:2),  the  use  of  lead  was  ruled  out  because  of 
health  problems.  Polyethylene  pipe  was  developed 
mainly  to  correct  local  corrosion  problems  caused 
by  metallic  pipe.  Recommendations  were  devel- 
oped in  different  European  countries  in  order  to 
guarantee  that  the  quality  of  nonmetallic  materials 
would  have  no  undesirable  health  effects.  Initial 
recommendations  and  test  methods  covering  mate- 
rials in  contact  with  drinking  water  were  devel- 
oped (in  the  Netherlands  and  the  Federal  Republic 
of  Germany)  to  regulate  specifically  the  leaching 
of  lead  from  lead-stabilized,  hard-PVC  tubes  in 
contact  with  drinking  water.  Later  recommenda- 
tions covered  other  questions,  for  example  organo- 
leptics, migration  of  total  organic  carbon,  chlorine 
and  oxygen  demand,  and  microbiological  aspects. 
The  emphasis  differs  from  country  to  country; 
while  in  Great  Britain  the  recommendations  are 
based  mainly  on  microbiological  aspects,  in  Ger- 
many the  recommendations  and  methods  have  a 
more  chemical  and  analytical  direction.  (See  also 
W89-08967)  (Lantz-PTT) 
W89-08977 

5G.  Water  Quality  Control 

TOXICOLOGIC  RISK  MANAGEMENT  AT  THE 
COMMUNITY  LEVEL:  THE  CASE  OF  CHEMI- 
CALLY CONTAMINATED  GROUNDWATER 
USED  AS  DRINKING  WATER, 

Cornell  Univ.,  Ithaca,  NY.  Graduate  School. 
J.  S.  Heath. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8708871.  Ph.D.  Dissertation,  1986. 
287p,  8  fig,  2  tab,  84  ref,  4  append. 

Descriptors:  'Risks,  'Communication,  'Communi- 
ty development,  'Groundwater  pollution,  'Deci- 
sion making,  Public  participation,  Public  waters, 
Drinking  water,  Management  planning,  Surveys, 
Toxicity. 

The  relationship  between  non-local  (federal,  state, 
or  county)  risk  managers  and  local  decision-makers 
was  studied  in  five  communities  with  chemically 
contaminated  groundwater  used  for  public  drink- 
ing water  supply.  Interviews  were  conducted  and 
documents  pertaining  to  risk  management  activities 
were  reviewed.  Follow-up  interviews  were  held 
and  public  meetings  were  attended.  Both  the  com- 
munication of  risk-related  information  and  actual 
management  activities  were  studied.  The  manage- 
ment of  toxicologic  risk  resulting  from  drinking 
water  contamination  is  a  process  which  communi- 
ties define  as  unique  and  therefore  one  requiring 
outside  intervention.  Since  outside  interveners 
define  these  problems  in  terms  of  generic  response, 
the  result  is  ineffective  communication  between 
participants  in  risk  management,  a  lack  of  learning 
by  local-level  participants,  and  a  bad  reputation  for 
intervening  agencies.  Effective  risk  management 
may  require  the  participation  of  a  neutral  third 
party  using  the  frameworks  of  integrated  risk  man- 
agement and  decision  units.  (Cremmins-AEPCO) 
W89-08242 


ation  strategies  for  contaminated  groundwater 
aquifers  Models  were  developed  to  select  the  loca- 
tion and  magnitude  of  pumping  wells.  Techniques 
were  used  to  compute  the  derivative  of  concentra- 
tion at  some  future  point  in  time  with  respect  to 
the  convective  and  dispersive  transport  equation. 
The  methods  used  were  demonstrated  on  a  large- 
scale  simulation  model  of  a  Superfund  site  using 
two  dimensional  Galerkin  finite  elements.  General 
conclusions  were  drawn  about  well  placement  for 
simple  systems.  For  the  groundwater  remediation 
design  problems  that  were  solved,  information  was 
obtained  on  individual  optimal  solutions,  tradeoffs 
between  remediation  effectiveness  and  operating 
cost,  and  levels  of  contaminant  reduction  which 
are  not  feasible.  (Cremmins-AEPCO) 
W89-08252 


DESIGNING  CONTAMINATED  GROUND- 
WATER REMEDIATION  SYSTEMS  USING 
NUMERICAL  SIMULATION  AND  NONLIN- 
EAR OPTIMIZATION, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
D.  P.  Ahlfeld. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8704591.  Ph.D.  Dissertation,  1987. 
1 52p,  54  fig,  12  tab,  113  ref,  3  append. 

Descriptors:  'Water  pollution  control,  'Ground- 
water pollution,  'Water  pollution  prevention, 
•Model  studies,  'Simulation  analysis,  'Optimiza- 
tion, Sensitivity  analysis,  Aquifer  systems,  Pump 
wells,  Finite  element  method 

Numerical  simulation,  nonlinear  optimization  and 
sensitivity  theory  were  combined  to  design  remedi- 


BALANCING  PUBLIC  AND  PRIVATE  INTER- 
ESTS IN  WATER  QUALITY  PLANNING:  MO- 
TIVATIONS FOR  PARTICIPATION, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-08258 


TREATMENT      SYSTEM      FOR      LANDFILL 
LEACHATE, 

For   primary   bibliographic   entry   see   Field   5D. 

W89-08270 


METHOD  AND  ARRANGEMENT  FOR  SEAL- 
ING OFF  DUMPS  TO  PREVENT  SEEPAGE, 

Zueblin    (E.)    A.G.    Bauunternehmung,    Stuttgart 

(Germany,  F.R.). 

E.  Glaser. 

U.S.  Patent  No.  4,678,369;  July  7,  1987,  7p,  4  fig,  1 

ref   Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1080,  No  1,  p248,  July  7,  1987. 

Descriptors:  'Patents,  'Waste  disposal,  *Water 
pollution  control,  *Land  disposal,  'Waste  dumps, 
'Seepage  control.  Groundwater  pollution,  Water 
pollution  control,  Leakage,  Sealants. 

A  wall  is  constructed  around  a  dump  area  to 
prevent  seepage  of  water  into  the  surrounding 
ground  and  groundwater.  At  least  one  drainage 
sheet  extends  circumferentially  around  the  dump 
area,  including  the  peripheral  length  of  the  sealing 
wall.  The  sheet  has  a  permeability  value  greater 
than  that  of  the  wall.  A  hydraulic  gradient  is 
produced  in  the  wall  relative  to  the  surroundings 
by  having  the  liquid  level  in  the  drainage  sheet  be 
lower  than  the  level  external  to  the  wall.  The 
occurrence  and  quantity  of  seepage  water  is  deter- 
mined in  a  controlled  manner  and  accumulated 
seepage  water  is  withdrawn  from  the  drainage 
sheet.  The  quantity  of  seepage  water  withdrawn  is 
measured  and  conclusion  are  drawn  about  the  size 
of  the  leak  and,  by  correlation  to  the  pipes,  about 
the  position  of  the  leak.  (Cremmins-AEPCO) 
W89-08280 


MOBILE  POND  AERATING  SYSTEM, 

Aeras  Water  Resources,  Inc.,  Eden  Prairie,  MN. 
D.  S.  Arbisi,  and  C.  E.  Replogle. 
U.S.  Patent  No.  4,680,148;  July  14,  1987,  6p,  4  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1080,  No  2,  p  882-883,  July  14,  1987. 

Descriptors:  'Patents,  'Aerated  lagoons,  'Aera- 
tors, 'Water  quality  control.  Flotation,  Lasers,  Au- 
tomation, Nozzles. 

A  self-propelled  flotation  unit  is  used  for  aerating 
substantially  all  areas  of  a  pond  of  water  surround- 
ed by  a  bordering  shoreline  to  enhance  the  envi- 
ronment for  marine  life.  A  subsurface  aerating 
discharge  nozzle  is  mounted  on  the  unit  for  the 
discharge  of  aeration  gas  into  the  water  below  the 
surface.  A  programmer,  which  is  also  mounted  on 
board  the  unit,  is  free  from  any  connection  with 
the  shoreline  and  guides  and  propels  the  flotation 
on  the  water  surface  in  a  predetermined  path  so 
the  aerating  discharge  for  the  nozzle  effectively 
distributes  the  aerating  gas  with  complete  freedom 
of  controlled   movement.  The  electronic  control 
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system  computes  and  automatically  controls  the 
direction  and  speed  of  the  unit.  It  includes  a  laser 
beam  time  transmitting  device  and  reflecting  mir- 
rors mounted  in  fixed  relation  to  the  shore  line  of 
the  pond  to  produce  a  flotation  unit  orienting 
signal.  A  system  on  board  the  unit  senses  the 
orienting  signal  to  determine  the  angular  position 
and  automatically  vary  the  direction  of  travel  in 
accordance  with  the  sensed  position.  (Cremmins- 
AEPCO) 
W89-08281 


MUNICIPAL  GROUNDWATER  CONTAMINA- 
TION IN  MASSACHUSETTS:  THE  CASE  FOR 
WELLHEAD  PROTECTION  IN  HUMID  RE- 
GIONS, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
E.  R.  Kaynor. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-109771/ 
AS,  price  codes:  A10  in  paper  copy,  A01  in  micro- 
fiche. Publication  No.  158,  May  1988.  209p,  1  fig, 
13  tab,  117  ref,  4  append.  USGS  contract  14-08- 
0001-G1314.  USGS  project  G13143. 

Descriptors:  *Groundwater  management, 

•Groundwater  pollution,  'Drinking  water,  *Public 
health,  'Municipal  water,  'Massachusetts,  Institu- 
tions, Water  treatment,  Aquifer  management,  Land 
use,  Water  supply,  Water  pollution  sources,  Chem- 
ical composition,  Volatile  acids,  Organic  com- 
pounds, Heavy  metals,  Toxicity,  New  England, 
Hydraulic  gradient,  Well  regulations,  Planning, 
Water  policy,  Governmental  interrelationships. 

Investigation  of  municipal  groundwater  contami- 
nation problems  in  Massachusetts  reveals  a  wide 
array  of  approaches  to  reducing  the  problem.  Gen- 
erally, strategies  of  prevention  (usually  socio-polit- 
ical) were  much  more  cost-effective  than  clean-up 
(usually  engineering  solutions).  In  humid  regions, 
communities  often  have  supply-source  choices  and 
have  been  able  in  the  past  to  abandon  contaminat- 
ed sites,  a  least  cost  tactic,  but  environmentally 
degrading.  Degree  of  success  of  preventive  strate- 
gies is  difficult  to  predict  because  of  individual 
case  differences.  Unresolved  tensions  between 
levels  of  government  exist  with  respect  to  appro- 
priate roles  in  reducing  problems  of  groundwater 
contamination.  The  most  difficult  institutional 
problem  is  the  need  for  local  action  to  solve  local 
groundwater  problems  in  home-rule  states  while, 
at  the  same  time,  local  agencies  often  lack  both  the 
impersonalism  and  breadth  of  expertise  to  solve 
such  problems.  Yet  higher  levels  of  government 
with  adequate  expertise  are  reluctant  to  participate 
in  traditionally  local  matters  such  as  control  of 
land  use.  Many  of  the  'friends  and  neighbors'  types 
of  local  enforcement  problems  can  be  overcome  by 
impersonal  federal  and  state  intervention.  Massa- 
chusetts has  achieved  substantial  success  in  con- 
trolling local  groundwater  contamination  with 
imaginative  state  programs  administered  by  gener- 
ally dedicated  environmental  agencies.  (Kaynor-U. 
MA,  Amherst) 
W89-08331 


HAZARDOUS  ORGANIC  WASTES  FROM 
NATURAL  GAS  PRODUCTS  PROCESSING 
AND  DISTRIBUTION:  ENVIRONMENTAL 
FATES, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Chemistry 
G.  A.  Eiceman. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 13948/ 
AS,  price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  227,  November  1986.  87p,  33  fig,  14  tab,  79 
ref.  USGS  state  project  1345630. 

Descriptors:  'Toxicity,  'Waste  disposal,  'Organic 
wastes,  'Groundwater  pollution,  Polycyclic  aro- 
matic hydrocarbons,  Benzene,  Tolune,  Xylenes, 
Fate  of  pollutants,  Path  of  pollutants,  Water  pollu- 
tion control,  New  Mexico,  Duncan  Oil  Field. 

Hydrocarbons  and  polycylic  aromatic  hydrocar- 
bons   are    generated    as    waste   fluids   and    solids 


throughout  all  aspects  of  natural  gas  production, 
processing,  and  distribution.  Wastes  have  often 
been  and  continue  to  be  disposed  in  earthen  un- 
lined  waste  pits  sometimes  near  vulnerable 
aquifers.  Wastes  move  from  pits  through  soils  with 
no  apparent  abatement  to  depths  greater  than 
roughly  2  m.  As  expected,  groundwater  contami- 
nation does  occur  in  river  flood  plains  where  depth 
to  groundwater  can  be  less  than  2  m.  Contamina- 
tion of  groundwater  and  nearby  soils  with  hydro- 
carbons from  an  unlined  pit  was  documented  in  the 
Duncan  Oil  Field  west  of  Farmington,  NM. 
Plumes  for  volatile  compounds  including  benzene, 
toluene,  and  xylenes  in  the  water  and  polycylic 
aromatic  hydrocarbons  in  the  soil  were  clearly 
evident  downgradient  from  the  earthen  pit  at  dis- 
tances up  to  50  m.  Waste  pits  containing  produced 
water  and  hydrostatic  discharge  water  were  found 
to  contain  large  amounts  of  polycyclic  aromatic 
hydrocarbons  which  are  phototoxic  to  fish.  Legal 
or  illegal  discharges  of  natural  gas  wastes  to  sur- 
face waters  should  be  reconsidered  using  not  only 
salt  and  heavy  metal  contamination  but  also  using 
toxicity  and  mutagenicity  of  aromatic  hydrocar- 
bons. (Eiceman-NM  St  U.) 
W89-08348 


WATER  QUALITY  IN  REEDY  FORK  AND 
BUFFALO  CREEK  BASINS  IN  THE  GREENS- 
BORO AREA,  NORTH  CAROLINA,  1986-87, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

M.  S.  Davenport. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-4210,  (1988).  134p,  16  fig,  15 
tab,  29  ref. 

Descriptors:  'Water  quality,  'Trace  elements,  'Or- 
ganic compounds,  'Municipal  water,  Bottom  sedi- 
ments, Greensboro,  North  Carolina. 

Water  and  bottom-sediment  samples  were  collect- 
ed April  1986  through  September  1987  at  19  sites 
in  the  Greensboro,  North  Carolina,  area.  Sampling 
sites  included  streams,  water  supply  lakes,  drinking 
water,  and  effluent.  A  summary  of  nearly  22,000 
separate  chemical  or  physical  analyses  of  water  or 
bottom  sediment  are  presented  and  discussed  rela- 
tive to  the  sample  location  or  streamflow  condi- 
tions. The  analyses  included  39  parameters  of  gen- 
eral water  quality  indicators,  major  ions,  nutrients, 
and  trace  elements;  57  acid-base/neutral  extracta- 
ble  compounds;  33  volatile  organic  compounds; 
and  41  organochlorine  and  organophosphorus  pes- 
ticides. The  qualities  of  raw  and  finished  water, 
municipal  effluents,  and  streams  are  compared  to 
Federal  and  State  standards  or  criteria.  Inorganic 
constituents  most  commonly  in  excess  of  standards 
were  iron,  copper,  zinc,  arsenic,  phosphorus,  man- 
ganese, cyanide,  and  mercury.  Relatively  few  or- 
ganic compounds  were  detected,  but  those  report- 
ed as  exceeding  standards  were  phthalate  com- 
pounds, trihalomethane  compounds,  organophos- 
phorus pesticides,  and  benzoic  and  phenolic  com- 
pounds. Wilcoxon  statistical  analyses  indicate  dif- 
ferences in  concentrations  of  some  major  ions 
among  single  sites  in  rural,  semi-developed,  and 
urban  basins  during  low  flow.  Concentrations  of 
some  nutrients,  major  ions,  and  TOC  were  higher 
at  the  urban  site  than  at  the  rural  and  semi-devel- 
oped sites.  There  were  no  differences  among  sites 
in  suspended  sediment  and  some  trace  element 
concentrations.  (USGS) 
W89-08387 


WATER  QUALITY  DATA,  SAN  JOAQUIN 
VALLEY,  CALIFORNIA,  MARCH  1985  TO 
MARCH  1987, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

L.  R.  Shelton,  and  L.  K.  Miller. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-479,  (1988).  210p,  6  fig,  3  tab, 
20  ref. 

Descriptors:  'Water  quality,  'Hydrologic  data  col- 
lections, On-site  data  collections,  Environmental 
quality. 


Water  Quality  Control — Group  5G 

Water  quality  data  were  collected  at  numerous 
surface  water  and  groundwater  sites  in  the  San 
Joaquin  Valley,  California,  from  March  1985 
through  March  1987.  Streamflow  and  physical 
measurements  were  made,  and  water  samples  for 
analysis  of  major  ions,  trace  elements,  suspended 
sediments,  and  some  pesticides  were  collected  at 
varying  frequencies  at  11  continuing-record  sites 
and  31  miscellaneous  sites  on  the  San  Joaquin 
River  and  its  tributaries.  Physical  measurements 
and  water  samples  for  analysis  of  major  ions,  trace 
elements,  and  some  pesticides  were  collected  at 
285  groundwater  sites  in  the  western  and  southern 
San  Joaquin  Valley.  (USGS) 
W89-08388 


U.  S.  GEOLOGICAL  SURVEY  APPLIED  RE- 
SEARCH STUDIES  OF  THE  CHEYENNE 
RIVER  SYSTEM,  SOUTH  DAKOTA:  DESCRIP- 
TION AND  COLLATION  OF  DATA,  WATER 
YEARS  1985-86, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

K.  E.  Goddard. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-484,  (1988).  158p,  13  fig,  58 
tab. 

Descriptors:  'Hydrologic  data,  'Water  quality,  Bi- 
ology, Sediment  chemistry,  Adsorption-desorp- 
tion,  Analysis  techniques. 

The  Cheyenne  River  System  in  western  South 
Dakota  has  been  impacted  by  the  discharge  of 
about  100  million  metric  tons  of  gold-mill  tailings 
to  Whitewood  Creek  near  Lead,  South  Dakota.  In 
April  1985,  the  U.S.  Geological  Survey  initiated  an 
extensive  series  of  research  studies  to  investigate 
the  magnitude  of  the  impact  and  to  define  impor- 
tant processes  acting  on  the  contaminated  sedi- 
ments present  in  the  system.  The  report  presents  all 
data  collected  during  the  1985  and  1986  water 
years  for  these  research  studies.  Some  of  the  data 
included  have  been  published  previously.  Hydrolo- 
gical,  geochemical,  and  biologic  data  are  available 
for  sites  on  Whitewood  Creek,  the  Belle  Fourche 
and  Cheyenne  Rivers,  and  for  the  Cheyenne  River 
arm  of  Lake  Oahe.  Data  complexity  varies  from 
routine  discharge  and  water  quality  to  very  com- 
plex photon-correlation  spectroscopy  and  energy- 
dispersive  x-ray  analysis.  Methods  for  sample  col- 
lection, handling  and  preservation,  and  laboratory 
analysis  are  also  presented.  No  interpretations  or 
complex  statistical  summaries  are  included. 
(USGS) 
W89-08390 


TREATMENT  OF  WATER  SUPPLIES  CON- 
TAMINATED WITH  TOXIC  POLLUTANTS 
USING  TAILORED  SOILS, 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 
F.  Cadena. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-151443/ 
AS,  price  code:  A04  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  235,  November  1988.  54p,  14  fig,  7  tab,  44  ref. 
USGS  state  project  1345668. 

Descriptors:  'Adsorption,  'Hazardous  materials, 
'Organic  compounds,  'Clays,  'Groundwater  pol- 
lution, 'Wastewater  renovation,  Pollutants,  Water 
treatment,  Soil  adsorption  capacity,  Organophilic 
coatings,  Hydrocarbons,  Ion  exchange,  Tetraalky- 
lammonium  ions,  Cation  exchange  capacity. 

Natural  clays  have  a  large  internal  surface  area 
that  is  potentially  available  for  adsorption  of  haz- 
ardous organic  compounds.  The  exchangeable  ca- 
tions in  clays  occupy  the  interlamellar  spaces  that 
separate  the  clay  platelets.  Water  molecules  form  a 
hydrated  shell  around  the  exchangeable  cations 
due  to  the  hydrophilic  nature  of  these  ions.  The 
presence  of  such  water  molecules  hinders  adsorp- 
tion of  hydrophobic  organic  pollutants.  The  inter- 
lamellar area  in  clays  is  normally  inaccessible  to 
organic  pollutants.  Restoration  of  aquifers  affected 


143 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 

by  petrochemicals  may  be  accomplished  by  flush- 
ing the  aquifer  through  natural  soils  that  have  been 
previously  tailored  with  tetraalkylammonium 
(TAA  +  )  molecules.  The  modified  soils  can  be 
selectively  tailored  to  preferentially  adsorb  target- 
ed hazardous  substances.  This  innovative  process 
for  the  removal  of  BTX  (benzene,  toluene  and 
xylenes)  from  groundwater  contaminated  by  gaso- 
line and  other  petrochemical  spills  is  expected  to 
be  both  economically  and  technically  feasible.  The 
adsorptive  properties  of  TAA  +  tailored  soils  for 
the  selective  removal  of  hazardous  organic  pollut- 
ants found  in  waters  contaminated  by  petrochemi- 
cal spills  was  investigated.  Effectiveness  of  the 
tailoring  agents  was  evaluated  by  comparing  ad- 
sorption isotherms  of  BTX  on  treated  and  untreat- 
ed soils.  Column  studies  were  performed  to  esti- 
mate kinetic  properties  of  the  tailored  and  untai- 
lored  natural  soils.  Modelling  of  pollutant  transport 
in  the  column  studies  was  used  to  obtain  engineer- 
ing design  parameters.  (USGS) 
W89-08438 


AMMONIA  AND  PH  TOXICITY  AND  WATER 
QUALITY  MANAGEMENT  FOR  FRESHWA- 
TER SHRIMP, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Wildlife  and  Fisheries. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-08443 


PLASMID  PROFILE  ANALYSIS  FOR  ASSESS- 
ING BACTERIOLOGICAL  QUALITY  OF  NAT- 
URAL WATERS, 

University   of  Southern   Mississippi,   Hattiesburg. 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08444 


SEDIMENTATION  AND  WATER  QUALITY  IN 
WEST  BRANCH  SHADE  RIVER  BASIN,  OHIO, 

Geological   Survey,   Columbus,   OH.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08460 


PRACTICAL  HANDBOOK  OF  ENVIRONMEN- 
TAL CONTROL. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1989.  537p. 
Edited  by  Conrad  P.  Straub. 

Descriptors:  *Data  collections,  *Environmental 
control,  *Water  pollution  prevention,  ♦Environ- 
mental protection,  ""Handbooks,  Water  quality, 
Wastewater  treatment,  Industrial  water,  Municipal 
wastewater,  Solid  wastes,  Institutional  constraints. 

This  book  contains  over  500  pages  environmental 
information  presented  in  tabular  form.  Major  sec- 
tions covered  include:  air,  water  sources  and  qual- 
ity, wastewater,  solid  waste,  and  institutional  con- 
siderations. The  biological  effects  of  various  air 
pollutants,  industrial  water  quality  tolerances,  and 
the  composition  and  analysis  of  municipal  refuse 
are  just  a  sample  of  the  tabular  data  presented. 
(Lantz-PTT) 
W89-08469 


SUPERFUND  RECORD  OF  DECISION:  FMC 
CORP.,  MN. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-221015. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R05-87/059,  September 
1987.  677p,  7  Tig,  1  tab. 

Descriptors:  'Chemical  wastes,  'Water  pollution 
control,  'Water  quality  control,  'Superfund, 
•Groundwater  pollution,  'Cleanup  operations, 
•Waste  disposal,  'Minnesota,  Hazardous  wastes, 
Soil  contamination,  Volatile  organic  compounds, 
Aquifers,  Costs,  Trichloroethylene,  Benzene,  Or- 
ganic compounds,  Xylene,  Monitoring,  Path  of 
pollutants. 

I  hi  I  MC  site  is  located  in  the  City  of  Fridley, 
Minnesota,  approximately  1,000  ft  east  of  the  Mis- 


sissippi River,  just  north  of  the  City  of  Minneapo- 
lis, upstream  of  Minneapolis'  drinking  water  intake 
which  serves  about  500,000  people.  This  ground- 
water operable  units  addresses  those  portions  of 
the  site  known  as  the  FMC  lands  (13  acres)  and  the 
Burlington  Northern  Railroad  Company  lands  (5 
acres).  From  1941  to  1964  Northern  Ordnance, 
Inc.  operated  as  a  naval  ordnance  manufacturing 
complex  at  the  site.  Between  1945  and  1969  a  tract 
of  land  south  of  the  complex  was  used  for  the 
burning  and  disposal  of  wastes,  including  plating 
wastes,  paint,  paint  sludges,  oils,  bottom  ash,  and 
chlorinated  and  non-chlorinated  solvents.  In  1964 
the  FMC  Corporation  purchased  the  property  and 
continued  to  use  the  waste  disposal  area.  By  June 
1983,  approximately  38,600  cu  yd  of  contaminated 
soil  with  volatile  organic  compound  (VOC)  con- 
centrations >  lmg/kg  were  excavated  from  the 
unsaturated  zone  beneath  and  in  the  area  of  the 
waste  burn  and  disposal  pits  and  placed  in  a  Re- 
sources Conservation  and  Recovery  Act  onsite 
containment  and  treatment  facility.  Currently  un- 
derlying groundwater  and  alluvial  aquifers  with 
discharge  to  the  Mississippi  River  are  contaminat- 
ed with  trichloroethylene  (TCE),  benzene,  toluene, 
xylene  and  other  VOCs.  TCE  has  been  estimated 
to  account  for  98%  of  the  contaminant  loading 
The  selected  remedial  action  for  this  site  includes: 
groundwater  pump  and  treatment  with  discharge 
to  a  publicly  operated  treatment  work  (sewer 
system);  groundwater  monitoring;  and  implementa- 
tion of  institutional  controls  with  land  use  restric- 
tions to  mitigate  near-term  usage  of  contaminated 
groundwater  between  the  site  and  the  Mississippi 
River.  The  estimated  capital  cost  for  this  remedial 
action  is  $773,935  with  present  worth  operation 
and  maintenance  of  $744,870.  (Author's  abstract) 
W89-08473 


SUPERFUND  RECORD  OF  DECISION:  SAND 
SPRINGS  PETROCHEM,  OK  (SOURCE  CON- 
TROL O.U.). 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-221023. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R06-87/024,  September 
1987.  94p,  2  fig,  5  append. 

Descriptors:  'Chemical  wastes,  'Water  pollution 
sources,  'Water  pollution  control,  'Water  quality 
control,  'Superfund,  'Waste  disposal,  'Cleanup 
operations,  'Oklahoma,  'Soil  contamination, 
Groundwater  pollution,  Costs,  Organic  com- 
pounds, Hazardous  wastes,  Solidification,  Lead, 
Zinc,  Chromium,  Barium,  Toluene,  Volatile  organ- 
ic compounds. 

The  Sand  Springs  Petrochemical  Complex  is  a  235- 
acre  site  in  Sand  Springs,  Oklahoma  on  the  north- 
ern bank  of  the  Arkansas  River.  The  site  includes 
acid  sludge  pits,  a  surface  impoundment,  spray 
ponds,  solvent  and  waste  lagoons,  surficial  sludge 
contamination,  solvent  and  waste  oil  lagoons  and 
contaminated  sediments.  The  total  known  waste 
volume  is  approximately  130,000  cu  yd.  Sulfuric 
acid  sludge  exists  in  unlined  sludge  pits  and  heavy 
metal  and  organic  wastes  are  contained  in  the 
lagoons,  pits  and  spray  ponds.  While  both  soil  and 
groundwater  are  contaminated,  this  first  operable 
unit  source  control  Record  of  Decision  (ROD) 
addresses  surface  liquids,  sludges  and  heavily  con- 
taminated soils.  The  primary  contaminants  of  con- 
cern are  organic  pollutants:  bis(2- 
ethylexyljphthalate  and  toluene  and  inorganic 
compounds:  lead,  zinc,  chromium  and  barium.  The 
selected  remedial  action  for  this  site  is  onsite  ther- 
mal destruction  of  wastes.  The  estimated  capital 
cost  of  this  remedial  action  is  approximately 
$66,500,000  with  annual  operation  and  mainte- 
nance of  $15,000.  During  the  ROD's  comment 
period,  ARCO  Petroleum  Products  Company,  one 
of  the  potentially  responsible  parties  (PRPs),  for- 
mally proposed  a  privately-financed  remedy  for 
this  site,  which  is  similar  to  an  alternative  evaluat- 
ed by  EPA.  Components  of  ARCO's  proposed 
remedy  include:  excavation  and  offsite  thermal  de- 
struction of  sludges;  solidification  and/or  stabiliza- 
tion of  all  remaining  sludges  with  containment  of 
the  resulting  matrix  in  an  onsite  hazardous  waste 
RCRA  cell;  and  implementation  of  chemical  and 


physical  treatability  studies  The  estimated  capital 
cost  of  this  remedial  action  is  $37,453,050  with 
annual  operation  and  maintenance  of  $15,000  PRP 
replacement  costs  total  $100,000,000.  ( Lantz-PTT) 
W89-08474 


SUPERFUND  RECORD  OF  DECISION:  WIL- 
LIAMS PROPERTY,  NJ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-159934. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R02-87/044,  September 
1987.  78p,  2  fig,  13  tab. 

Descriptors:  'Chemical  wastes,  'Soil  contamina- 
tion, 'Path  of  pollutants,  'Water  pollution  control, 
•Water  quality  control,  *Superfund,  *Cleanup  op- 
erations, 'Groundwater  pollution,  'Waste  disposal, 
•New  Jersey,  Organic  compounds,  Volatile  organ- 
ic compounds,  Xylene,  Incineration,  Water  pollu- 
tion sources,  Costs. 

The  Williams  Property  site,  a  5.6-acre  tract  of  land 
containing  a  single  residence,  is  located  in  Middle 
Township,  Cape  May  County,  New  Jersey.  The 
site  is  wooded  and  surrounded  by  land  zoned  for 
agricultural  and  residential  use.  In  1979,  approxi- 
mately 150  drums  of  liquid  chemical  wastes  and 
sludge  were  emptied  on  the  Williams  Property. 
The  New  Jersey  Department  of  Environmental 
Protection  (NJDEP)  investigated  to  determine  the 
nature  and  extent  of  the  contamination  and  the 
impact  of  the  spill  on  the  environment,  particularly 
the  groundwater.  The  results  indicated  extensive 
contamination  of  surficial  sludge,  contamination  of 
soil  and  groundwater  with  heavy  metals  and  a 
wide  variety  of  organic  chemicals.  In  June  1980, 
NJDEP  removed  approximately  1,200  cu  yd  of 
sludge  and  soil.  Continued  evidence  of  groundwat- 
er contaminants  forced  the  closing  of  the  Williams' 
well  in  1984.  It  was  subsequently  discovered  that 
widespread  dumping  of  refuse  and  construction 
debris  had  occurred  on  the  site  for  years.  This 
dumping  may  have  contributed  to  groundwater 
contamination.  Primary  contaminants  of  concern 
include:  bis  (2-ethylhexyl)  phthalate,  PCE,  methyl- 
ene chloride  and  xylene.  The  selected  remedial 
action  for  the  site  includes:  extraction  and  treat- 
ment of  contaminated  groundwater  with  discharge 
to  the  underlying  aquifer;  excavation  (700  cu  yd) 
and  offsite  incineration  of  contaminated  soil;  re- 
grading,  backfilling  (clean  soil)  and  revegetation; 
and  provision  of  an  alternate  water  supply  to 
nearby  residents  with  contaminated  wells.  The  esti- 
mated capital  cost  of  the  remedial  action  is 
$513,750  with  annual  operation  and  maintenance  of 
$64,000.  (Author's  abstract) 
W89-08475 


SUPERFUND  RECORD  OF  DECISION:  ROSE 
TOWNSHIP,  MI. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-159983. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R05-87/052,  September 
1987.  170p,  16  fig,  24ref. 

Descriptors:  'Chemical  wastes,  'Path  of  pollut- 
ants, 'Water  pollution  control,  'Water  quality  con- 
trol, 'Superfund,  'Cleanup  operations,  'Michigan, 
'Groundwater  pollution,  'Waste  disposal,  Poly- 
chlorinated  biphenyls,  Trichloroethylene,  Sol- 
vents, Organic  compounds,  Aromatic  compounds, 
Incineration,  Chemical  treatment,  Water  pollution 
sources  costs. 

The  Rose  Township  Dump  site  is  located  in  rural 
Rose  Township,  Oakland  County,  Michigan.  The 
1 10-acre  site  comprises  an  upland  area  almost  com- 
pletely surrounded  by  wetlands,  with  an  abun- 
dance of  wildlife  onsite.  From  1966  to  1968  an 
unknown  number  of  drums  containing  solvents, 
paint  sludges  and  PCBs  were  buried  in  a  12-acre 
portion  of  the  site.  Bulk  wastes  were  also  dis- 
charged to  the  surface  or  into  shallow  lagoons  or 
pits  in  the  area.  In  June  1979,  the  Michigan  De- 
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partment  of  Natural  Resources  tested  domestic 
wells  in  the  area  and  found  low  level  trichloroeth- 
ylene  (TCE)  and  perchloroethylene  (PCE)  con- 
tamination. This  contamination  made  it  necessary 
to  supply  bottled  water  to  residents.  Based  on  1979 
drum  sampling  results,  funds  were  appropriated  for 
an  immediate  removal  action,  which  disposed  of 
over  5,000  drums  offsite.  Further  testing  between 
1980  and  1982  indicated  the  presence  of  organic 
chemical  contamination  in  the  groundwater.  Cur- 
rently, the  primary  contaminants  of  concern  affect- 
ing the  soil  and  groundwater  include:  VOCs, 
PAHs,  PCBs,  organics  and  inorganics.  The  select- 
ed remedial  action  includes:  excavation  of  as  much 
as  50,000  cu  yd  of  contaminated  soil;  onsite  ther- 
mal destruction  of  contaminants  in  the  excavated 
soil  with  disposal  of  resultant  ash;  groundwater 
pump  and  treatment  using  chemical  coagulation, 
air  stripping  and  activated  carbon  adsorption  with 
discharge  to  an  appropriate  place.  The  estimated 
capital  cost  for  this  remedial  action  is  $32,547,000 
with  annual  operation  and  maintenance  of  $200,000 
for  year  0-10  and  $70,000  for  year  11-30.  (Author's 
abstract) 
W89-08476 


SUPERFUND  RECORD  OF  DECISION: 
STRINGFELLOW  ACID  PITS,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-220934. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R09-87/016,  June  1987. 
39p,  9  fig,  4  tab. 

Descriptors:  *Superfund,  *Cleanup  operations, 
•Hazardous  materials,  *Runoff,  *Path  of  pollut- 
ants, *Water  quality  control,  *Water  pollution  con- 
trol, 'Groundwater  pollution,  *Waste  disposal, 
•California,  DDT,  Organic  compounds, 
Wastewater  treatment,  Chemical  treatment,  Vola- 
tile organic  compounds,  Trichloroethylene,  Heavy 
metals,  Costs. 

The  Stringfellow  site  is  located  in  Riverside 
County,  California.  Between  August  1956  and  No- 
vember 1972,  the  Stringfellow  Quarry  Company 
operated  a  hazardous  waste  disposal  facility  at  the 
site.  Approximately  34,000,000  gallons  of  industrial 
waste,  primarily  from  metal  finishing,  electroplat- 
ing, and  DDT  production  were  deposited  in  onsite 
evaporation  ponds.  Spray  evaporation  procedures 
were  used  to  accelerate  the  reduction  of  pond 
content  volume.  In  1972,  the  site  was  voluntarily 
closed.  In  1969  and  1978,  excessive  rainfall  caused 
the  disposal  ponds  to  overflow  into  Glen  Avon.  In 
1980  and  1981,  the  Santa  Ana  Regional  Water 
Quality  Control  Board  implemented  an  Interim 
Abatement  Program  at  the  site,  as  the  first  phase  of 
site  closure.  The  program  included  removal  of  all 
surface  liquids;  partial  neutralization  and  capping 
of  wastes;  installation  of  a  gravel  drain  and  an 
onsite  downgradient  well  network;  surface  water 
diversion  channels;  and  construction  of  a  downgra- 
dient clay  core  barrier  dam  and  leachate  collection 
system.  A  July  1984  record  of  decision  (ROD) 
approved  of  the  installation  of  an  onsite  ground- 
water facility  using  lime  precipitation  for  heavy 
metals  followed  by  granular  activated  carbon 
treatment  for  the  removal  of  organics,  with  initial 
discharge  to  publicly  owned  treatment  works 
(POTW)  and  final  discharge  to  the  ocean.  The 
primary  contaminants  of  concern  affecting  onsite 
and  downgradient  groundwater  include:  volatile 
organic  compounds  (VOCs)  included  trichloroeth- 
ylene, organic  compounds,  inorganic  compounds, 
and  metals.  The  selected  remedial  action  for  this 
site  includes:  installation  of  a  groundwater  barrier 
system  in  the  lower  canyon  area  and  treatment  of 
extracted  groundwater,  if  necessary,  followed  by 
discharge  to  a  POTW;  installation  of  a  peripheral 
channel  around  the  north  end  of  the  original  site  to 
direct  upgradient  surface  water  runoff;  and  exten- 
sion of  the  existing  gunite  channels  southward  to 
discharge  surface  water  to  Pyrite  Creek.  The  esti- 
mated capital  cost  for  the  selected  remedy  is 
$1,047,000-$1, 136,000  with  annual  operation  and 
maintenance  costs  of  $1,243,000-$  1,408,000.  (Au- 
thor's abstract) 
W89-08477 


SUPERFUND  RECORD  OF  DECISION: 
SOUTH  BRUNSWICK,  NJ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-220942. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R02-87/052,  September 
1987.  87p,  3  fig,  1  tab,  5  append. 

Descriptors:  'Municipal  wastes,  'Industrial  wastes, 
'Water  pollution  control,  'Water  quality  control, 
'Superfund,  'Cleanup  operations,  'Groundwater 
pollution,  'Waste  disposal,  'New  Jersey,  Landfills, 
Water  pollution  sources,  Brunswick,  Volatile  or- 
ganic compounds,  Iron. 

The  Browning-Ferris  Industries  South  Brunswick 
Landfill  (BFI)  is  a  closed  landfill  situated  on  ap- 
proximately 68  acres  in  Middlesex  County,  New 
Jersey.  The  landfill  is  located  adjacent  to  a  school, 
park  and  private  residence,  although  a  substantial 
portion  of  the  landfill  is  surrounded  by  woods.  The 
site  is  in  close  proximity  to  a  brook  that  feeds  into 
a  public  drinking  water  supply  10  miles  down- 
stream. For  more  than  twenty  years  the  site  oper- 
ated, under  two  separate  owners,  as  a  solid  waste 
landfill  that  received  municipal  refuse,  pesticides, 
chemical  wastes  and  hazardous  wastes.  Pursuant  to 
a  closure  order  from  the  New  Jersey  Department 
of  Environmental  Protection  (NJDEP)  July  1978, 
the  site  was  officially  closed  in  December  1978.  In 
June  1980  EPA  conducted  a  site  investigation  that 
revealed  elevated  levels  of  volatile  organic  com- 
pounds (VOCs)  and  iron  in  the  groundwater  and 
surface  water.  The  selected  containment  remedy 
for  the  site  has  been  in  place  and  operational  since 
September  1985.  This  Record  of  Decision  (ROD) 
evaluates  the  remedy  selection  process  in  the  con- 
text of  Superfund  Amendments  and  Reauthoriza- 
tion Act  of  1986  (SARA).  The  selected  remedial 
action  for  this  site  includes  onsite  containment 
(leachate  collection/treatment  system,  slurry  wall, 
clay  cap,  gas  venting  system),  which  was  initiated 
in  May  1983  and  completed  on  September  1985; 
and  post-remedial  groundwater,  surface  and  air 
monitoring.  (Author's  abstract) 
W89-08478 


SUPERFUND  RECORD  OF  DECISION:  PAL- 
METTO WOOD  PRESERVING,  SC. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-159967. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R04-87/026,  September 
1987.  45p,  13  fig,  14  tab. 

Descriptors:  'Chemical  wastes,  'Soil  contamina- 
tion, 'Path  of  pollutants,  'Water  pollution  control, 
'Water  quality  control,  'Superfund,  'Cleanup  op- 
erations, 'Groundwater  pollution,  'Waste  disposal, 
'South  Carolina,  Costs,  Industrial  wastewater, 
Chromium,  Pentachlorophenol,  Water  pollution 
sources,  Dinitrophenol,  Phenols,  Copper,  Physical 
treatment,  Chemical  treatment. 

The  Palmetto  Wood  Preserving  (PWP)  Site  is 
located  in  the  rural  community  of  Dixiana,  South 
Carolina.  The  5-acre  site  is  a  decommissioned 
wood  preserving  facility  which  operated  between 
1963  and  1985.  PWP  began  operating  in  1963  using 
a  fluoride-chromate  arsenate-phenol  and  an  acid- 
copper-chromate  process.  In  1980,  Eastern  Forest 
Products  took  over  and  switched  to  a  chromate- 
copper-arsenate  (CCA)  process.  Operations  con- 
sisted of  impregnating  wood  with  a  CCA  solution 
under  high  pressure,  and  allowing  the  wood  to 
drip-dry  under  normal  conditions.  Beginning  in 
December  1981,  the  South  Carolina  Department  of 
Health  and  Environmental  Control  (SCDHEC)  re- 
ceived complaints  of  green  liquids  running  off  the 
PWP  site  during  heavy  rainfall.  Subsequent  soil 
sampling  conducted  by  SCDHEC  indicated  the 
presence  of  high  concentrations  of  chromium.  Pen- 
tachlorophenol (PCP)  and  dinitrophenol  residues 
were  also  detected.  Well  water  sampling  showed 
no  evidence  of  contamination.  In  April  1983,  a 
private  well  was  found  to  contain  high  levels  of 
chromium  and  copper.  As  a  result  of  the  findings, 
SCDHEC  issued  a  Consent  Order  requesting  Pal- 


metto Wood  Preserving  to  determine  the  extent  of 
soil  and  groundwater  contamination.  Primary  con- 
taminants of  concern  include  chromium  and  ar- 
senic. The  selected  remedial  action  for  the  site 
includes:  extraction,  filtration  and  onsite  treatment 
of  contaminated  groundwater  with  discharge  to  a 
nearby  stream;  installation  of  a  municipal  water 
line  or  new  well  for  a  private  residence;  excava- 
tion, onsite  flushing  and  onsite  replacement  of  con- 
taminated soils,  with  onsite  treatment  of  flushing 
solution.  The  estimated  capital  cost  of  the  remedy 
is  $1,393,000  with  annual  operation  and  mainte- 
nance costs  of  $176,163.  (Author's  abstract) 
W89-08479 


SUPERFUND  RECORD  OF  DECISION:  SAN 
FERNANDO  VALLEY,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-220405. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R09-87/014,  September 
1987.  66p,  2  fig,  3  tab. 

Descriptors:  'Chlorinated  hydrocarbons,  'Califor- 
nia, 'Path  of  pollutants,  'Water  pollution  control, 
'Water  quality  control,  'Superfund,  'Cleanup  op- 
erations, 'Groundwater  pollution,  'Waste  disposal, 
Water  pollution  sources,  Trichloroethylene,  Vola- 
tile organic  compounds,  Costs,  Activated  carbon, 
Perchloroethylene. 

The  North  Hollywood-Burbank  Well  Field  is  one 
of  four  NPL  sites  in  San  Fernando  Valley,  CA.  It 
is  located  within  in  the  San  Fernando  Valley 
Ground  Water  basin,  which  can  provide  drinking 
water  for  approximately  500,000  people  residing  in 
the  San  Fernando  Valley  and  Los  Angeles.  In  1980 
trichloroethylene  (TCE)  and  perchloroethylene 
(PCE)  were  discovered  in  25%  of  the  Los  Angeles 
Department  of  Water  and  Power  (DWP)  wells.  In 
July  1981  DWP  and  the  Southern  California  Asso- 
ciation of  Governments  began  a  2-year  study 
funded  by  EPA.  The  study  revealed  the  occur- 
rence of  groundwater  contamination  plume  pat- 
terns that  are  spreading  toward  the  southeast.  Fol- 
lowing the  completion  of  the  study,  DWP  began  a 
program  to  control  the  spread  of  contamination, 
which  included  preferential  pumping  and  bleeding 
of  the  contaminated  groundwater  with  unconta- 
minated  surface  water  supplies.  The  primary  con- 
taminant of  concern  to  the  groundwater  is  TCE 
with  PCE  and  other  volatile  organic  compounds 
present.  The  selected  remedial  action  for  this  site  is 
groundwater  pump  and  treatment  using  aeration 
and  granular  activated  carbon-air  filtering  units, 
with  discharge  to  the  DWP  Pumping  Station  for 
chlorination  and  distribution.  Spent  carbon  will  be 
removed  and  replaced  with  fresh  carbon,  with  the 
spent  carbon  scheduled  either  for  disposal  or  re- 
generation. The  estimated  capital  cost  for  this  re- 
medial action  is  $2,192,895  with  present  worth 
operation  and  maintenance  of  $2,284,105.  (Au- 
thor's abstract) 
W89-08480 


SUPERFUND  RECORD  OF  DECISION:  NEW 
BRIGHTON/ARDEN  HILLS/TCAAP,  MN. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PPB88-221007. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R05-87/058,  September 
1987.  75p,  2  fig,  7  tab. 

Descriptors:  'Chemical  wastes,  'Minnesota, 
'Water  pollution  control,  'Water  quality  control, 
'Superfund,  'Cleanup  operations,  'Groundwater 
pollution,  'Waste  disposal,  Organic  compounds, 
Costs,  Polychlorinated  biphenyls,  Benzene,  Tolu- 
ene, Trichloroethylene,  Volatile  organic  com- 
pounds, Arsenic,  Chromium,  Lead,  Heavy  metals, 
Monitoring,  Path  of  pollutants. 

The  Twin  Cities  Army  Ammunition  Plant 
(TCAAP)  is  located  north  of  the  Twin  Cities  of 
Minneapolis/St.  Paul,  Minnesota  and  comprises 
the  northern  edge  of  the  New  Brighton/Arden 
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Hills/St.  Anthony  Superfund  NPL  site.  The  U.S. 
Army  estimates  approximately  26  lb/day  of  vola- 
tile organic  compound  (VOC)  contaminants  are 
migrating  off  TCAAP  into  the  groundwater  at  the 
southwest  boundary  of  TCAAP.  This  contamina- 
tion is  migrating  in  both  the  Hillside  Sand  Aquifer 
and  the  deeper  Prairie  du  Chien/Jordan  Aquifer 
(both  are  aquifers  that  supply  water  to  the  cities  of 
New  Brighton  and  St.  Anthony).  Both  of  these 
cities  have  made  modifications  to  their  water 
supply  due  to  groundwater  contamination.  The 
primary  contaminants  of  concern  affecting  the 
groundwater  include:  PCBs,  benzene,  toluene, 
trichloroethylene,  VOCs,  arsenic,  chromium,  lead 
and  metals.  The  selected  remedial  action  for  this 
site  includes:  operation  of  a  six-well  system  to 
extract  groundwater  migrating  from  the  southwest 
corner  of  TCAAP  and  treatment  with  air  strip- 
ping. Approximately  300,000  gallons/day  will  be 
utilized  for  in-plant  use  with  the  remainder  dis- 
posed of  by  reinjection/infiltration  through  the 
arsenal  sand  and  gravel  pit;  evaluation  of  operating 
data  and  monitoring  results  and  implementation  of 
any  additional  measures  required  to  capture  con- 
taminated groundwater  migrating  from  the  site. 
The  estimated  capital  cost  for  this  remedial  action 
is  $4,000,000  with  annual  operation  and  mainte- 
nance costs  of  $120,000.  (Lantz-PTT) 
W89-08481 


SUPERFUND  RECORD  OF  DECISION:  CEN- 
TRAL CITY/CLEAR  CREEK,  CO. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-220983. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R08-87/018,  September 
1987.  159p,  1  fig,  6  tab,  3  append. 

Descriptors:  *Water  pollution  control,  'Water 
quality  control,  "Cleanup  operations,  *Acid  mine 
drainage,  *Path  of  pollutants,  *Superfund,  ♦Colo- 
rado, Stream  pollution,  Groundwater  movement, 
Seepage,  Metals,  Environmental  effects, 
Wastewater  treatment,  Water  quality  criteria, 
Waste  disposal,  Runoff,  Precipitation,  Operating 
costs,  Maintenance  costs. 

The  Clear  Creek/Central  City  site  encompasses 
portions  of  Clear  Creek  County  and  Gilpin  County 
in  the  Colorado  Mineral  Belts,  CO.  More  specifi- 
cally, the  focus  is  on  five  abandoned  mines/tunnels 
proximal  to  the  cities  of  Idaho  Springs,  Black 
Hawk  and  Central  City  and  the  influence  of  acid 
mine  drainage  from  those  tunnels  on  adjacent 
stream  courses.  Surface  water  contamination  re- 
sults from  acid  mine  drainage  emanating  from  the 
five  tunnels  and  from  seepage  of  groundwater 
through  tailings  piles  both  proximal  to  these  tun- 
nels and  along  stream  courses.  Approximately 
1,200  lbs/day  of  dissolved  and  suspended  metals 
are  discharged  to  the  Clear  Creek  drainage  from 
the  five  mine  tunnels.  These  dissolved  and  sus- 
pended metal  loadings  have  resulted  in  a  signifi- 
cant depletion  of  aquatic  life  and  have  potential 
impact  to  sediments  and  downstream  users  of  sur- 
face and  groundwater.  There  are  ten  contaminants 
of  concern  including  aluminum,  arsenic,  cadmium, 
chromium,  copper,  fluoride,  lead,  manganese, 
nickel,  silver  and  zinc.  The  selected  interim 
remedy  for  this  site  includes:  construction  of  pas- 
sive treatment  systems  to  treat  mine  tunnel  dis- 
charge prior  to  discharge  to  surface  water.  This  is 
the  preferred  alternative  and  is  contingent  upon 
results  of  ongoing  pilot  plant  studies.  If  water 
quality  concentrations  cannot  be  achieved  by  pas- 
sive treatment,  either  a  combination  system  of  pas- 
sive and  active  treatment  systems  will  be  con- 
structed or  two  active  treatment  systems  (chemical 
precipitation  or  electrochemical  precipitation)  will 
be  constructed  to  treat  mine  tunnel  discharge.  The 
estimated  capital  cost  for  passive  treatment  only  is 
$1,663,000  with  annual  operation  and  maintenance 
costs  of  $115,000.  (Author's  abstract) 
W89-08482 


SUPERFUND       RECORD       OF       DECISION: 
I.ASKIN  POPLAR  OIL,  OH  (2ND  O.U.). 
Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88- 159991, 
price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R05-87/053,  September 
1987.  54p,  2  fig,  2  tab. 

Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'Wastewater  pollution,  'Super- 
fund,  'Cleanup  operations,  'Water  pollution 
sources,  'Waste  disposal,  Astabula,  Ohio,  Oil  pol- 
lution, Polychlorinated  biphenyls,  Hazardous 
wastes,  Solidification,  Incineration,  Polyaromatic 
hydrocarbons,  Volatile  organic  compounds,  Lead, 
Waste  treatment. 

The  Laskin/Poplar  Oil  site,  occupying  approxi- 
mately 9  acres,  is  located  in  Astabula  County, 
Ohio.  Approximately  80  years  ago  a  greenhouse 
operation  was  begun  on  the  site.  Boilers  were 
installed  approximately  30  years  ago  to  heat  the 
greenhouses.  During  the  1960's,  tanks  were  in- 
stalled to  hold  waste  oil  to  fire  the  boilers.  The  oils 
were  not  analyzed  prior  to  acceptance  and  oil 
containing  PCBs  and  other  hazardous  constituents 
were  accepted.  As  the  greenhouse  business  deterio- 
rated, the  owner  began  collecting,  reselling  and 
disposing  of  waste  oils  containing  PCBs  and  other 
hazardous  constituents.  Several  emergency  actions 
were  taken  after  the  site  was  discovered  and 
during  critical  periods  such  as  mudslides  and  flood- 
ing. Between  July  and  October  1982,  a  planned 
removal  action  removed  302,000  gallons  of  waste 
oil,  solidified  205,000  gallons  of  sludge  and  treated 
and  released  430,000  gallons  of  contaminated 
water.  An  August  1984  Record  of  Decision  ad- 
dressed the  incineration  of  contaminated  water,  oil 
above  50  ppm  (parts  per  million),  PCB  and  oil 
below  50  ppm  PCB.  Currently  bulk  waste  material 
including  6,000  gallons  of  oil,  60,000  gallons  of 
waste  water  and  705,000  gallons  of  sludge  are  still 
present  at  the  site.  The  primary  contaminants  of 
concern  affecting  the  soil  include:  PCBs,  PAHs, 
VOCs  and  metals  (primarily  lead).  The  selected 
remedial  alternative  includes:  construction  of  a 
fence  around  contaminated  portions  of  the  site  and 
the  onsite  incinerator;  onsite  incineration  of  oils, 
sludges  and  highly  contaminated  soils;  offsite  treat- 
ment of  all  wastewaters,  decontamination  water 
and  scrubber  water;  offsite  disposal  of  all  incinera- 
tor ash;  dismantling  and  offsite  disposal  of  all  tanks; 
crushing  and  incineration  of  cinder  block  walls  of 
the  pits;  and  backfilling  and  grading  of  all  excavat- 
ed areas.  The  estimated  present  worth  of  the  rec- 
ommended alternative  is  $8.5  million  with  no  oper- 
ation and  maintenance  required.  (Author's  ab- 
stract) 
W89-08494 


SUPERFUND  RECORD  OF  DECISION:  OPER- 
ATING INDUSTRIES,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-220397, 
price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R09-87/013,  July  1987. 
21p,  6  fig,  2  tab. 

Descriptors:  'Water  pollution  control,  Water  qual- 
ity contorl,  'Waste  disposal,  'Landfills,  'Super- 
fund,  'Cleanup  operations,  'Water  pollution 
sources,  Monterey  Park,  California,  Leachates,  Or- 
ganic compounds,  Volatile  organic  compounds, 
Trichloroethylene,  Vinyl  chloride,  Benzene,  Tolu- 
ene, Monitoring,  Costs. 

The  Operating  Industries,  Inc.  (Oil)  site,  consisting 
of  a  190-acre  landfill,  is  located  in  Monterey  Park, 
California.  From  1948  to  1952,  the  site  was  used  to 
dispose  of  municipal  garbage  by  the  City  of  Mon- 
terey Park.  Prior  to  1948,  the  site  and  surrounding 
areas  were  quarried  for  sands  and  gravels.  Between 
1952  and  1984,  under  the  private  ownership  of  Oil, 
the  landfill  received  municipal  and  industrial  liquid 
and  sludge  wastes.  The  construction  of  a  freeway 
in  1974,  split  the  landfill  into  a  north  and  south 
parcel.  By  June  1975,  waste  disposal  operations 
curtailed  in  the  northern  parcel,  limiting  operations 
to  the  area  south  of  the  freeway.  In  1954,  the 
Regional  Water  Quality  Control  Board  permitted 
disposal  of  liquids  at  the  site.  Some  of  these  liquids, 
and  some  liquid  industrial  wastes  disposed  prior  to 


the  Board's  permit,  are  considered  hazardous  by 
current  statute*  and  regulations.  In  1975,  a  32-acre 
area  in  the  southern  parcel  was  permitted  to  accept 
Class  II- 1  wastes  Waste  disposal  operations  ceased 
in  October  1984.  In  1979,  Getty  Synthetic  Fuels, 
Inc.  (GSF),  having  established  a  contractual  rela- 
tionship with  Oil  for  the  extraction  of  gas  from  the 
landfill,  began  gas  processing  activities  (GPA). 
EPA  took  over  operations  of  GPA  in  June  1987 
following  a  decision  by  GSF  to  abandon  activities 
at  the  landfill.  EPA  has  been  conducting  site  con- 
trol and  monitoring  activities  at  the  site  since  May 
1986.  Additionally,  EPA  has  conducted  a  number 
of  emergency  actions  to  mitigate  potential  threats 
to  public  health  and  the  environment.  Leachate 
generated  at  the  site  is  a  hazardous  waste  as  de- 
fined by  RCRA  regulations  and  contains  VOCs 
including  trichloroethylene,  vinyl  chloride,  ben- 
zene, and  toluene.  The  selected  remedial  action  for 
this  site  includes  control  and  monitoring  activities. 
The  first  control  component  is  operation  and  con- 
sists of  opening/closing  valves,  starting  motors  and 
other  mechanical  functions.  Maintenance  is  the 
second  control  component  and  can  consist  of  re- 
pairs to  existing  systems  of  preventive  maintenance 
and  improvements.  Gas  wells  and  leachate  pump- 
ing and  collection  will  be  monitored.  The  estimat- 
ed present  worth  cost  for  this  interim  remedy  is 
$5,100,000.  (Author's  abstract) 
W89-08495 


SUPERFUND  RECORD  OF  DECISION: 
MARION/BRAGG  LANDFILL,  IN. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-16O015, 
price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R05-87/055,  September 
1987.  70p,  4  fig,  5  tab,  7  ref. 

Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'Water  pollution  prevention,  'Su- 
perfund, 'Landfills,  'Cleanup  operations,  'Water 
pollution  sources,  Acetone,  Marion,  Indiana,  Or- 
ganic compounds,  Waste  disposal,  Solidification, 
Costs,  Dichloroethylene,  Trichloroethylene,  Vinyl 
chloride,  Volatile  organic  compounds,  Capping, 
Monitoring,  Groundwater  pollution,  Potable 
water. 

The  Marion/Bragg  Landfill  is  a  72-acre  site  locat- 
ed near  the  southeastern  city  limits  of  Marion, 
Indiana.  The  site  is  bordered  on  the  north  and  east 
by  the  Mississinewa  River.  Main  features  of  the  site 
include  a  45-acre  landfill  and  a  15-acre  pond.  From 
1935  to  1961  the  site  was  used  as  a  sand  and  gravel 
quarry,  and  from  1949  to  1970  portions  of  the  site, 
leased  by  Radio  Corporation  of  America  and 
Bragg  Construction  Company,  were  used  for  in- 
dustrial and  municipal  waste  disposal.  Throughout 
this  period,  the  Indiana  State  Board  of  Health 
(ISBH)  noted  the  disposal  of  acetone,  plasticizers, 
lacquer  thinner  and  enamels.  Drummed  wastes 
were  also  accepted  and  contents  were  alledgedly 
emptied  from  the  drums  and  worked  into  the  land- 
fill waste  with  a  bulldozer,  causing  several  fires  on 
site.  Drums  were  allegedly  rinsed  and  resold.  In 
1975  Bragg  Construction  company  ceased  oper- 
ation of  the  landfill.  In  1975,  Waste  Reduction 
Systems  constructed  a  transfer  station  to  properly 
transfer  solid  wastes  to  an  approved  landfill.  The 
transfer  station  was  closed  in  1977.  The  landfill 
contains  approximately  1,100,000  cu  yd  of  waste. 
Primary  contaminants  of  concern  include:  dichlor- 
oethylene, trichloroethylene  vinyl  chloride,  and 
other  VOCs.  The  selected  interim  remedial  action 
for  the  Marion/Bragg  landfill  includes:  capping 
with  regrading;  providing  and  maintaining  flood 
control  measures  to  protect  the  portion  of  the  site 
within  the  100-year  flood  plain;  fence  construction; 
providing  three  private  wells  for  drinking  water; 
sealing  shallow  wells;  and  monitoring  groundwater 
to  determine  effectiveness  of  the  interim  remedy. 
Additional  studies  will  be  conducted  to  determine 
remedies  for  groundwater  and  the  onsite  pond. 
The  estimated  capital  cost  of  the  selected  interim 
remedy  is  $5,800,000,  with  present  worth  operation 
and  maintenance  of  $1,000,000.  (Author's  abstract) 
W89-08497 
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SUPERFUND  RECORD  OF  DECISION: 
SCHMALZ  DUMP,  WI. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-160007, 
price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R05-87/054,  September 
1987.  48p,  12  fig,  2  tab. 

Descriptors:  *Water  pollution  control,  *Water 
quality  control,  *Water  pollution  prevention,  *Su- 
perfund,  'Water  pollution  sources,  'Cleanup  oper- 
ations, Harrison,  Wisconsin,  Waste  disposal,  Wet- 
lands, Polychlorinated  biphenyls,  Lead,  Chromi- 
um, Groundwater  pollution,  Monitoring,  Costs, 
Capping. 

The  Schmalz  Dump  site  occupying  approximately 
seven  acres  of  the  Waverly  Beach  wetlands  area,  is 
located  on  the  north  shore  of  Lake  Winnebago  in 
the  town  of  Harrison,  Wisconsin.  Industries 
dumped  wastes  at  various  locations  along  the  north 
shore  of  Lake  Winnebago  for  several  years.  The 
previous  site  owner  began  filling  his  property  in 
1968.  Records  show  that  wastes  hauled  there  con- 
sisted of  solid  wastes,  car  bodies,  stone,  trees,  pulp 
chips  and  mash.  Between  1972  and  1973  the  site 
accepted  fly  ash  and  bottom  ash  from  Menasha 
Utility,  and  in  1978  and  1979  Schmalz  accepted  the 
demolition  debris  of  a  building  owned  by  the  Allis- 
Chalmers  Corporation.  Initial  onsite  sampling  in 
early  1979  determined  that  an  area  containing  the 
Allis-Chalmers  debris  was  contaminated  with  con- 
centrations of  PCBs  as  high  as  3, 100  ppm  with  lead 
and  chromium  also  detected  in  relatively  high  con- 
centrations. In  August  1985,  a  record  of  decision 
(ROD)  was  signed  approving  an  operable  unit  to 
address  the  PCB  contamination.  This  second  oper- 
able unit  addresses  soil  contamination  with  lead 
and  chromium  +3.  The  selected  remedial  action 
for  this  site  includes:  the  installation  of  a  low 
permeability,  compacted  earth  material  cap  over 
approximately  seven  acres  of  lead  and  chromium 
contaminated  soils;  and  implementation  of  ground- 
water monitoring  involving  the  installation  of 
slurry  wall  for  lead  and  chromium.  A  voluntary 
well  abandonment  program  for  nearby  wells  is  also 
proposed.  The  estimated  capital  cost  for  remedial 
action  is  $687,664  with  annual  operation  and  main- 
tenance of  $17,940.  (Author's  abstract) 
W89-08511 


WATER  MANAGEMENT:  WATER  QUALITY 
CONTROL, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

H.  J.  Best. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB88-207071, 

price  codes:  E03  in  paper  copy,  E03  in  microfiche. 

October  31,  1986.  lOp. 

Descriptors:  'Water  quality  control,  *Water  qual- 
ity management,  'South  Africa,  Water  treatment, 
Water  pollution  control,  Water  pollution  preven- 
tion. 

The  Republic  of  South  Africa  is  a  water  deficient 
country.  Present  water  quality  control  strategy  is 
aimed  at  supplementing  natural  resources  with  ef- 
fluents purified  at  source  to  blanket  standards.  Pol- 
lution control  will  in  the  future  be  based  on  a 
policy  of  integrated  river  basin  management  with 
receiving  water  quality  related  standards  which 
will  be  better  adapted  to  fit  the  needs  of  users  in 
specific  regions.  (Author's  abstract) 
W89-08518 


SULFATE  REDUCTION  IN  THE  SEDIMENTS 
OF  THE  TIDAL  ELBE  (SULFAT-REDUKTION 
IN  SEDIMENTEN  DER  TIDEELBE), 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.) 
H.  Tiedemann,  and  R.-D.  Wilken. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-753776. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  RKSS-87/E/53,  1987.  37p,  9  fie,  5 
tab,  46  ref. 


Descriptors:  'Tidal  rivers,  'Bottom  sediments, 
'Sulfates,  Sediment  contamination,  Elbe  River, 
Temperature. 

Sulfate  reduction  rates  were  measured  at  three 
sampling  locations  in  the  tidal  influenced  Elbe 
River  (Oortkaten,  Muhlenberger  Loch,  Neufelder 
Watt),  using  the  S-35  technique,  from  the  autumn 
of  1984  through  the  summer  of  1985.  The  average 
water  discharge  was  about  750  cu  m/sec.  The 
sulfate  reduction  rates  were  measured  at  different 
depths  (every  2  cm).  The  reduction  was  normal  at 
first,  depending  on  the  temperature  of  the  sample, 
in  the  first  2  cm.  However,  two  zones  of  higher 
rates  were  often  found  down  to  a  depth  of  35  cm. 
Reduction  occurred  not  only  in  the  temperature 
range  of  15-20  C,  but  also  down  to  temperatures  of 
4  C  (more  than  100  nanomol  S04(2-)/cu  cm/d). 
(Author's  abstract) 
W89-08524 


WASTEWATER    AND    HAZARDOUS    WASTE 
SURVEY,  ENGLAND  AFB  LA, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For   primary   bibliographic   entry   see   Field    5D. 
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SUPERFUND  RECORD  OF  DECISION: 
LIQUID  DISPOSAL,  ML 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-159975, 
price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EOA/ROD/R05-87/051,  September 
1987.  67p,  2  fig,  5  tab. 

Descriptors:  'Waste  disposal,  'Groundwater  pol- 
lution, 'Path  of  pollutants,  'Michigan,  'Superfund, 
'Liquid,  'Cleanup  operations,  Water  pollution 
treatment,  Heavy  metals,  Landfills,  Volatile  organ- 
ic compounds,  Polychlorinated  biphenyls,  Barium, 
Cadmium,  Lead,  Inorganic  compounds,  Solidifica- 
tion, Costs,  Fixation. 

Liquid  Disposal,  Inc.  (LDI)  is  a  6.8-acre  site  locat- 
ed in  a  residential/light  industrial  area  in  Shelby 
Township,  Michigan.  LDI  is  bordered  by  the  Clin- 
ton River  and  its  flood  plain,  the  Shadbush  Tract 
Native  Study  Area  and  automobile  junkyards.  The 
site  was  first  used  as  a  source  of  sand  and  gravel 
prior  to  becoming  a  landfill  around  1964.  Between 
1968  and  1982,  LDI  operated  as  a  commercial 
incinerator  of  liquid  waste.  During  this  time,  the 
site  contained  a  large  volume  of  hazardous  sub- 
stances stored  in  the  waste  oil  and  scrubber  la- 
goons, ash  sludge  piles,  above  and  below  ground 
storage  tanks  and  in  55-gallon  drums.  Since  1982, 
EPA  has  completed  four  immediate  removal  ac- 
tions. As  a  result  of  these  actions,  no  surface  waste 
sources  exist  at  the  site.  However,  several  hundred 
waste  sample  jars,  old  incinerator  parts,  emptied 
tanks,  wooden  pallets,  miscellaneous  containers 
and  other  debris  remain  onsite.  Currently,  on  and 
offsite  soil  and  groundwater  (the  upper  aquifer)  are 
contaminated  with  a  wide  variety  of  organic  and 
inorganic  chemicals.  Onsite  concentrations  are 
generally  higher  than  offsite.  The  primary  con- 
taminants of  concern  include:  VOCs,  semi-volatile 
organics,  PCBs,  barium,  cadmium,  and  lead.  The 
selected  remedial  action  for  this  site  includes: 
onsite  land  disposal  of  all  existing  debris  and  equip- 
ment; onsite  solidification/fixation  of  soil  and 
waste;  groundwater  pumping  and  treatment  using 
air  stripping  and  ion  exchange  with  discharge  to 
Clinton  River;  and  construction  of  a  slurry  wall 
and  impermeable  cap  containment  system.  The  es- 
timated capital  cost  of  this  remedial  action  is 
$21,743,100  with  present  worth  operation  and 
maintenance  of  $316,600.  (Author's  abstract) 
W89-08530 


TOXICITY  REDUCTION  EVALUATION  AT 
THE  PATAPSCO  WASTEWATER  TREAT- 
MENT PLANT, 

Engineering  Science,  Fairfax,  VA. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-08531 
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CALCULATION  OF  THE  FINAL  ACUTE 
VALUE  FOR  WATER  QUALITY  CRITERIA 
FOR  AQUATIC  ORGANISMS, 

Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
R.  J.  Erickson,  and  C.  E.  Stephan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-214994. 
Price  codes:  A  04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/3-88/018,  June  1988.  55p,  1 
fig,  8  tab,  12  ref,  append. 

Descriptors:  'Lethal  limit,  'Aquatic  life,  'Statisti- 
cal methods,  'Bioassay,  'Water  quality  standards, 
'Toxicity,  'Water  pollution  effects,  Aquatic  envi- 
ronmental, Final  acute  value,  Statistical  analysis. 

The  Final  Acute  Value  (FAV)  for  a  material, 
which  is  an  integral  part  of  the  procedure  for 
deriving  water  quality  criteria  for  aquatic  orga- 
nisms, is  an  estimate  of  the  fifth  percentile  of  a 
statistical  population  represented  by  the  set  of 
Mean  Acute  Values  (MAV)  available  for  the  mate- 
rial; a  MAV  being  the  concentration  of  the  materi- 
al that  causes  a  specified  level  of  acute  toxicity  to 
aquatic  organisms  in  some  taxonomic  group.  A 
new  procedure  for  calculating  FAVs  has  been 
developed  under  the  assumption  that  sets  of  MAVs 
are  random  samples  of  such  populations.  Based  on 
examination  of  available  sets  of  MAVs,  it  was 
inferred  that  FAV  estimation  would  be  best  served 
by  assuming  that  the  populations  have  a  log  trian- 
gular distribution.  Also,  because  this  or  any  other 
assumption  will  likely  not  completely  hold  over 
the  entire  range  of  data  in  all  sets,  it  was  judged 
that  FAV  estimation  should  be  based  on  a  subset  of 
the  data  near  the  fifth  percentile.  Major  modifica- 
tions of  the  new  procedure  were  found  to  result 
either  in  only  minor  changes  in  FAVs  or  in  FAVs 
at  variance  with  the  data.  A  procedure  based  on 
extreme  deviation  from  random  sampling  generally 
did  not  produce  greatly  different  FAVs.  (Author's 
abstract) 
W89-08537 


IN  SITU  BIOLOGICAL  TREATMENT  TEST  AT 
KELLY  AIR  FORCE  BASE,  VOLUME  II:  FIELD 
TEST  RESULTS  AND  COST  MODEL, 

Science  Applications,  Inc.,  McLean,  VA. 

R.  S.  Wetzel,  C.  M.  Durst,  D.  H.  Davidson,  and  D. 

J.  Sarno. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A87  486. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  ESL-TR-85-52,  Vol.  II,  July   1987.  Final 

Report.  156p,  34  fig,  20  tab,  22  ref. 

Descriptors:  'Chemical  wastes,  'Soil  contamina- 
tion, 'Decontamination,  'Water  pollution  treat- 
ment, 'Biological  treatment,  'Groundwater  pollu- 
tion, 'Field  tests,  'Costs,  'Model  studies,  Biode- 
gradation,  Chemical  treatment,  Filtration,  Aerobic 
treatment,  Anaerobic  digestion,  Ammonium,  Phos- 
phates, Metals,  Bacteria,  Military  reservations,  In 
situ  tests,  Performance  evaluation. 

In  situ  biodegradation  is  enhanced  by  stimulating 
the  indigenous  subsurface  microbial  population  by 
the  addition  of  nutrients  and  an  oxygen  source  to 
promote  degradation  of  organic  contaminants.  In 
situ  treatment  affects  contaminants  sorbed  to  soil  as 
well  as  dissolved  in  groundwater.  It  is  potentially 
faster,  and  therefore  cheaper,  than  conventional 
pump-and-treat  technologies.  The  test  site  was 
contaminated  with  a  mixture  of  organic  and  inor- 
ganic chemicals.  The  treatment  system  consisted  of 
an  array  of  nine  pumping  wells  and  four  infiltration 
wells.  These  wells  circulated  groundwater  and 
transported  the  treatment  chemicals  throughout 
the  2800  sq  ft  treatment  area.  Oxygen  was  supplied 
by  means  of  a  hydrogen  peroxide  solution.  Nutri- 
ents were  principally  ammonium  and  phosphate 
salts.  The  system  was  operated  for  9  months.  Data 
showed  evidence  of  both  aerobic  and  anaerobic 
biodegradation.  Decreases  in  tetrachloroethylene 
and  trichloroethylene  concentrations  in  ground- 
water correlate  with  anaerobic  microcosm  tests. 
Calcium  phosphate  precipitation  clogged  infiltra- 
tion wells  and  reduced  the  infiltration  capacity  of 
the  test  area  by  90%.  Metal  sediments,  primarily 
iron   compounds,    were   found    in    the   treatment 


147 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 

system  plumbing.  These  metals  were  probably  mo- 
bilized by  chemical  reactions  resulting  from  inject- 
ing high  concentrations  of  hydrogen  peroxide  and 
nutrients,  and  may  have  been  transported  as  small 
particles.  The  costs  of  the  in  situ  treatment  test 
were  closely  monitored.  The  technology  was 
found  to  be  no  more  expensive  than  conventional 
technologies.  The  study  confirms  that  indigenous 
bacteria  can  be  enhanced  to  degrade  organic  con- 
taminants. The  problems  with  in  situ  treatment  are 
primarily  those  of  delivery  of  chemicals  and  mini- 
mizing adverse  reactions  between  injection  chemi- 
cals and  subsurface  minerals.  (Lantz-PTT) 
W89-08538 


SUPERFUND  ENFORCEMENT  DECISION 
DOCUMENT:  LITCHFIELD  AIRPORT/PHOE- 
NIX' AZ-  «.,    u      . 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-220413. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EOA/ROD/R09-87/0012,  September 
1987.  50p,  7  fig,  9  tab,  2  append. 

Descriptors:  *Water  pollution  treatment,  'Organic 
compounds,  'Superfund,  'Groundwater  pollution, 
'Water  pollution  sources,  'Cleanup  operations, 
♦Arizona,  Airports,  Phoenix,  Volatile  organic 
compounds,  Chromium,  Trichloroethylene,  Air 
stripping,  Costs,  Granular  activated  carbon. 

The  Litchfield/Phoenix-Goodyear  Airport  (PGA) 
site  covers  a  total  area  of  approximately  35  sq  mi 
and  is  located  17  miles  west  of  Phoenix,  Arizona. 
The  site  is  divided  into  a  northern  and  a  southern 
area  by  a  groundwater  divide  running  under  the 
Yuma  Road  area.  Section  16  (about  17  acres)  lies  in 
the  southern  area  and  includes  the  Loral  Corpora- 
tion facility  (formerly  owned  by  Goodyear  Aero- 
space Corp.)  and  the  Phoenix-Goodyear  Airport 
(formerly  owned  by  U.S.  Navy),  both  being  poten- 
tial sources  of  volatile  organic  compound  (VOC) 
contamination.  Groundwater  contaminant  concen- 
trations in  Section  16  are  at  least  100  times  greater 
than  down  gradient  levels.  Development  by  the 
City  of  Goodyear  is  planned  for  the  area  west,  or 
downgradient,  of  Section   16.  This  development 
will  include  using  the  groundwater  resources  cur- 
rently threatened  by  contamination  in  Section  16. 
In   1981,  the  Arizona  Dept.  of  Health  Services 
discovered  solvent  and  chromium  contamination  in 
the  groundwater  within  the  PGA  area.  Additional 
sampling  in  1982  and  1983  found  18  wells  contami- 
nated  with  TCE.  The  primary  contaminants  of 
concern  include:  TCE,  VOCs  and  chromium.  The 
selected  interim  remedial  action  for  this  site  in- 
cludes: groundwater  pump  and  treatment  from  the 
Subunit  A  aquifer  of  the  entire  Section  16  area  by 
air  stripping  with  reinjection  of  the  stripped  water 
back  into  the  Subunit  A  aquifer;  and  Loral  Corpo- 
ration and  PGA  will  continue  to  pump  groundwat- 
er from  Subunit  B/C  and  treat  with  granular  acti- 
vated carbon.  The  estimated  present  worth  cost  for 
this  selected  remedy  is  $2,358,500  with  operation 
and  maintenance  of  $800,200.  (Author's  abstract) 
W89-08539 


SUPERFUND  RECORD  OF  DECISION:  GOLD 
COAST,  FL. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-220959. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R04-87/028,  September 
1987.  75p,  7  fig,  14  tab. 

Descriptors:  'Water  pollution  treatment,  'Path  of 
pollutants,  'Chemical  wastes,  'Soil  contamination, 
•Groundwater  pollution,  'Superfund,  'Cleanup 
operations,  'Florida,  Heavy  metals,  Lead,  Volatile 
organic  compounds,  Trichloroethylene,  Waste  dis- 
posal, Organic  compounds,  Solidification,  Re- 
charge, Costs. 

The  Gold  Coast  Oil  Corporation  (GCO)  site  is 
located  in  Miami,  Florida.  The  two-acre  site  is 
within  a  commercial/induslrial/residential  area 
and  located  over  the  Biscaync  Aquifer,  the  sole- 


source  aquifer  for  the  area.  Groundwater  is  used 
for  drinking  water,  irrigation  and  industrial  pur- 
poses. The  site  property  is  owned  by  Seaboard 
System  Railroad  Company,  currently  known  as 
CSX  Transportation,  who  leased  the  property  to 
GCO  in  the  early  1970s.  GCO,  along  with  Solvent 
Extraction,  Inc.,  were  in  the  business  of  distilling 
mineral  spirits,  lacquer  thinner  and  reclaiming  sol- 
vents.   Blowdown    from    these    operations    was 
sprayed  directly  onto  the  ground  and  53  drums  of 
sludge-contaminated  soil  were  stored  onsite.  Still- 
bottom   waste  from  the  distilling  operation  was 
pumped  into  a  tank  truck  for  storage.  Additionally, 
2,500    corroded    and    leaking    drums    containing 
sludge  from  the  distilling  operation,  contaminated 
soils,  paint  sludges  and  large  storage  tanks  of  haz- 
ardous waste  were  located  onsite.  All  wastes  gen- 
erated by  the  solvent  recovery  operations  were 
disposed  or  stored  onsite.  In  1982,  CSX  Transpor- 
tation evicted  GCO  from  the  property  and  agreed 
to  voluntarily  clean  up  the  site.  The  cleanup  in- 
volved  removing   the   drums,   emptying   storage 
tanks  and  excavating  and  removing  contaminated 
soil  to  a  depth  of  approximately  six  inches.  Soil 
and   groundwater   are   contaminated   with   TCE, 
PCE,   and   other   VOCs,   lead   and   other   heavy 
metals.  The  selected  remedial  action  for  this  site 
includes:  excavation  of  approximately  500  cu  yd  of 
contaminated  soil  and  hardened  waste  sludges  with 
offsite  disposal  at  a  RCRA-approved  facility;  stabi- 
lization/solidification  and   onsite   placement   with 
capping  contaminated  groundwater  by  means  of  a 
recovery  well  field;  groundwater  treatment  with 
disposal,   including  recharge   to  the  aquifer,  dis- 
charge to  the  publicly-owned  treatment  works  or 
discharge  to  surface  waters  (both  treatment  and 
disposal  options  will  be  determined  during  design); 
removal  and  disposal  of  storage  tanks,  concrete 
block  office,  supply  shed,  two  abandoned  automo- 
biles, an  aircraft  engine,  the  concrete  slabs  and 
storage  saddles;  and  testing  and  decommissioning 
of  the  onsite  supply  well.  The  estimated  total  cost 
for  this  remedial  action  is  $3,711,600  with  present 
worth  operation  and  maintenance  of  $74,850.  (Au- 
thor's abstract) 
W89-08541 


APPLICATIONS  OF  MECHANICAL  PUMPS 
AND  MIXERS  TO  IMPROVE  WATER  QUAL- 
ITY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

R.  E.  Price. 

Water  Operations  Technical  Support  Information 

Exchange  Bulletin,  Vol  E-88-3,  December  1988. 

4p,  3  fig,  8  ref. 

Descriptors:  'Hydraulic  machinery,  'Pumps, 
'Mixers,  'Water  quality  control,  Thermal  stratifi- 
cation, Water  quality,  Hydraulic  equipment,  Lake 
restoration,  Destratification. 

Thermal  stratification  occurring  at  Corps  of  Engi- 
neers projects  may  create  water  quality  problems 
in  the  hypolimnion.  Of  the  techniques  currently 
available  to  alleviate  these  problems,  those  using 
mechanical  pumps  appear  particularly  promising  in 
light  of  their  immediate  availability  and  simplicity 
of  design  and  operation.  The  low-energy  axial  flow 
design  has  been  proven  effective  in  lake  destratifi- 
cation applications  and,  along  with  direct-drive 
mixers,  applicable  to  localized  mixing  applications. 
The  aspirating  mixer  is  particularly  suited  to  shal- 
low small  areas  requiring  aeration  such  as  stilling 
basins  and  harbors.  (Lantz-PTT) 
W89-08543 


AMBIENT  WATER  QUALITY  CRITERIA  FOR 
SELENIUM-1987. 

Environmental  Protection  Agency,  Washington, 
DC.  Criteria  and  Standards  Div. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-142237. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
September  1987.  121p,  6  tab,  231  ref. 

Descriptors:  'Water  quality  standards,  'Literature 
review,  'Toxicity,  'Bioassay,  'Water  pollution  ef- 
fects, 'Selenium,  'Aquatic  environment,  Trout, 
Fathead  minnows,  Fish,  Algae,  Bass,  Inverte- 
brates, Standards. 


Acute  values  of  selenium  (IV)  for  23  freshwater 
fish  and  invertebrate  species  in  22  genera  range 
from  340  micrograms/L  microg/L  for  the  amphi- 
pod,  Hyalcila  azteca,  to  203,000  micro/L  for  the 
leech  Nephelopsis  obscura.  Although  twelve  of  the 
twenty-three  species  are  fish,  both  the  two  most 
sensitive  and  the  two  most  resistant  species  are 
invertebrates.  Chronic  values  are  available  for  two 
fish  and  two  invertebrates  and  range  from  >  47  to 
692  microg/L.  Toxicity  values  for  nine  species  of 
freshwater  algae  range  from  500  to  30,000  microg/ 
L.  Uptake  of  Se(IV)  by  fish  takes  about  100  days 
to  reach  steady-state  and  bioconcentration  factors 
from  2  to  452  have  been  reported.  Acute  toxicity 
values  are  available  for   16  species  of  saltwater 
animals,  including  8  invertebrates  and  8  fish,  and 
range  from  599  microg/L  for  larvae  of  the  had- 
dock.    Melanogrammus     aeglefinus,     to     17,350 
microg/L  for  adults  of  the  fourspine  stickleback, 
Apeltes  quadracus.  Chronic  toxicity  data  are  avail- 
able for  two  saltwater  animals,  the  mysid,  Mysi- 
dopsis  bahia,  and  the  sheepshead  minnow,  Cyprin- 
odon  variegatus.  The  chronic  values  and  the  acute- 
chronic  ratios  are  211.7  and  7.085  for  the  mysid, 
and  675.2  microg/L  and  10.96  for  the  sheepshead 
minnow.  The  acute  toxicity  of  Se(VI)  has  been 
determined  with  twelve  freshwater  animal  species. 
The  acute  values  range  from  75  microg/L  with  the 
amphipod,  Gammarus  pseudolimnaeus,  to  442,000 
with  the  leech,  Nephelopsis  obscura.  Chronic  tox- 
icity  tests   have   been   conducted   with   Daphnia 
magna,    the    fathead    minnow,    and   the    rainbow 
trout.  The  chronic  values  range  from   565.5  to 
1,999  microg/L,  and  the  acute-chronic  ratios  range 
from  2.651   to   16.26.   Se(VI)  affected  nine  algal 
species  at  concentrations  ranging  from  10  to  39,000 
microg/L.  Bioaccumulation  factors  obtained  with 
the  fathead  minnow  ranged  from  21  to  52  microg/ 
L.  Other  data  present  results  pertaining  to  salt- 
water species  and  a  variety  of  waterfowl  and  ani- 
mals along  the  food  chains.  How  the  results  fit  into 
the    National    standards    is    discussed    at    length. 
(Lantz-PTT) 
W89-08546 

INTERIM  PROTOCOL  FOR  MEASURING  HY- 
DROLYSIS RATE  CONSTANTS  IN  AQUEOUS 
SOLUTIONS, 

Environmental  Research  Lab.,  Athens,  GA. 

J.  J.  Ellington,  F.  E.  Stancil,  W.  D.  Payne,  and  C. 

D.  Trusty. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-225081. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/3-88/014,  June  1988.  53p,  1 

fig,  5  tab,  8  ref,  10  append. 

Descriptors:  'Fate  of  pollutants,  'Water  analysis, 
'Mathematical  models,  'Water  quality  standards, 
♦Hydrolysis,  Chemical  properties,  Chemical  analy- 
sis, Chemical  reactions,  Rate  constants,  Aqueous 
solutions. 

As  environmental  controls  become  more  expensive 
and  penalties  for  judgement  errors  become  more 
severe,  environmental  management  requires  more 
precise  assessment  tools  based  on  greater  knowl- 
edge of  relevant  phenomena.  Mathematical  models 
are  widely  used  in  predicting  the  fate  of  organic 
chemicals  in  lakes  and  streams  and  in  soil  systems. 
Application  of  these  models  requires  as  input  the 
second-order  and  first-order  hydrolysis  rate  con- 
stants for  chemicals  containing  hydrolyzable  func- 
tional groups.  A  detailed  protocol  was  developed 
to  measure  these  constants  for  organic  chemicals 
for  use  in  models  for  predicting  persistence  in 
aquatic  systems.  The  protocol  delineates  theoreti- 
cal considerations,  laboratory  experiments,  and  cal- 
culation procedures.  Repetitive  application  of  the 
protocol  to  measure  hydrolysis  rate  constants  for 
four  standard  reference  compounds  over  a  period 
of  2  years  yielded  coefficients  of  variation  of  < 
12%  in  the  measurements.  (Author's  abstract) 
W89-08550 


SUPERFUND  RECORD  OF  DECISION:  SAN 
GABRIEL,  CA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
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Service,  Springfield,  VA  22161,  as  PB88-220926. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R09-87/015,  September 
1987.  70p,  4  tab,  1 1  ref,  append. 

Descriptors:  'Path  of  pollutants,  *Water  pollution 
control,  *Water  quality  control,  'California, 
•Groundwater  pollution,  *Water  pollution  treat- 
ment, *Superfund,  'Chlorinated  hydrocarbons, 
•Cleanup  operations,  San  Gabriel,  Water  pollution 
sources,  Trichloroethylene,  Costs,  Adsorption,  Ac- 
tivated carbon,  Monitoring. 

San  Gabriel  Area  1,  of  the  San  Gabriel  Ground 
Water  Basin,  is  located  primarily  underneath  the 
city  of  El  Monte,  Los  Angeles  County,  California. 
In  1980,  the  State  of  California,  in  an  extensive 
well  water  testing  program  in  the  San  Gabriel 
basin,  found  numerous  wells  contaminated  with 
TCE,  PCE  and  other  chlorinated  hydrocarbons. 
As  a  result,  the  California  Department  of  Health 
Services  (DOHS)  directed  area  public  water  com- 
panies to  implement  periodic  well  testing.  State 
Action  Levels  for  TCE  and  PCE  were  set  at  five 
and  four  ppb  (parts  per  billion),  respectively.  If 
alternative  methods  of  reducing  TCE  and  PCE 
concentrations  below  the  Action  Levels  were  not 
effective,  wells  would  be  removed  from  service.  In 
1983,  when  EPA  became  involved  in  addressing 
the  problem,  three  mutual  water  companies,  Rich- 
wood,  Rurban  Homes  and  Hemlock,  had  no  alter- 
nate water  supply  and  had  been  providing  their 
customers  with  PCE  contaminated  water  above 
the  DOHS  Action  Level.  In  May  1984,  EPA 
Region  IX's  Regional  Administrator  signed  a 
Record  of  Decision  (ROD)  selecting  air  stripping 
treatment  as  the  most  cost-effective  initial  remedial 
measure  (IRM)  to  provide  the  three  mutual  water 
companies  in  El  Monte  with  a  source  of  unconta- 
minated  water.  During  the  design  phase  of  the 
IRM,  it  became  apparent  that  the  cost  to  construct 
and  operate  air  stripping  systems  would  be  much 
higher  than  estimated  in  the  Focused  Feasibility 
Study  and  the  ROD  due  to  the  severe  site  con- 
straints associated  with  these  systems.  As  a  result, 
revised  cost  estimates  have  been  developed  for  all 
of  the  ROD's  alternatives.  Based  on  these  revised 
costs  and  other  factors,  EPA  has  determined  that 
carbon  adsorption  treatment  is  now  the  cost-effec- 
tive alternative  to  treat  the  PCE  contaminated 
groundwater.  The  selected  interim  remedial  action 
for  this  site  includes:  installation  of  an  activated 
carbon  adsorption  system  for  treatment  of  well 
discharge  at  the  Richwood  Mutual  Water  Compa- 
ny; completion  of  the  design  and  development  of 
bid  documents  for  the  Rurban  Homes  system, 
monitoring  of  this  system  with  implementation  of  a 
carbon  adsorption  system  if  monitoring  results 
show  an  increase  in  well  contaminant  levels;  and 
based  on  future  determinations,  if  necessary,  an 
upgrade  to  the  Hemlock  system.  The  estimated 
capital  cost  for  the  selected  remedy  is  $1,616,100- 
$1,771,800  with  annual  operation  and  maintenance 
of  $181,400-$303,100.  (Author's  abstract) 
W89-08552 


BENEFICIAL  USES  OF  DREDGED  MATERIAL 
IN  SEVEN  NEW  ENGLAND  PROJECTS, 

Baystate  Environmental  Consultants,  Inc.,  East 
Longmeadow,  MA. 

J.  E.  Walsh,  C.  Carranza,  and  R.  G.  Humphrey. 
IN:  Inland  Waterways:  Proceedings  of  a  National 
Workshop  on  the  Beneficial  Uses  of  Dredged  Ma- 
terial. October  27-30,  1987,  St.  Paul,  Minnesota. 
Technical  Report  D-88-8,  November  1988.  Final 
Report,  p  177-183,  2  tab. 

Descriptors:  *  Massachusetts,  *Water  quality  con- 
trol, 'Spoil  disposal,  'Beneficial  use,  'Lake  resto- 
ration, 'Eutrophic  lakes,  'Dredging,  'Water  re- 
sources development,  'Case  studies,  Bantam  Lake, 
1860  Reservoir,  Gorton  Pond,  Nutting  Lake, 
Willow  Lake,  Dunn's  Pond,  Porter  Lake,  Waste 
disposal,  Connecticut,  Ecological  effects. 

Dredging  is  becoming  increasingly  utilized  as  a 
method  for  restoring  eutrophic  lakes  in  New  Eng- 
land. Dredging  has  been  shown  to  improve  water 
quality,  reduce  aquatic  macrophyte  growth,  and 
restore  lost  recreational  amenities  by  physically 
deepening  the  lake,  as  well  as  by  removing  oxygen 
demanding,  nutrient-rich  organic  bottom  materials. 


The  number  of  actual  dredging  projects  being  car- 
ried out  has  increased  over  the  past  few  years  due 
to  active  funding  programs  which  have  been  insti- 
tuted in  individual  states.  This  paper  examines  the 
ultimate  dredged  material  uses  for  seven  projects 
in  New  England  in  which  dredging  is  being  uti- 
lized as  a  lake-restoration  technique.  The  type  of 
dredge  used  is  discussed  along  with  the  overall 
characteristics  of  the  dredged  material  and  the 
design  removal  volumes  for  each  project.  All 
seven  projects  utilize  confined  upland  disposal 
sites.  The  ultimate  disposal  use  of  the  dredged 
material  along  with  its  impact  on  project  costs  to 
data  is  summarized  for  each  project.  The  seven 
projects  are  located  in  Connecticut  or  Massachu- 
setts. The  three  projects  in  Connecticut  include:  (1) 
Bantam  Lake  at  Morris  and  Litchfield,  dredged 
from  1978  to  the  present;  (2)  1860  Reservoir  at 
Wethersfield,  dredged  from  1984  to  the  present; 
and  (3)  Gorton  Pond  at  East  Lyme,  dredged  in 
1984.  The  four  projects  located  in  Massachusetts 
include:  (1)  Nutting  Lake  at  Billerica,  dredged 
from  1978  to  1985;  (2)  Dunn's  Pond  at  Gardner, 
dredged  in  1983  and  1984;  (3)  Willow  Lake  at 
Northampton,  dredged  in  1985  and  1986;  and  (4) 
Porter  Lake  at  Springfield,  scheduled  to  be 
dredged  in  1988  and  1989.  Four  of  the  seven 
projects  are  partially  funded  by  the  EPA  through 
their  Clean  Lakes  Program.  All  seven  of  these 
projects  are  partially  financed  by  State  and  local 
agencies.  (See  also  W89-08555)  (Lantz-PTT) 
W89-08565 


BENEFICIAL  USES  FROM  DREDGED  LAKE 
SEDIMENTS  IN  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-08566 


GEOHYDROLOGY  OF  THE  WELLINGTON- 
ALLUVIAL  AQUIFER  SYSTEM  AND  EVALUA- 
TION OF  POSSIBLE  LOCATIONS  OF  RELIEF 
WELLS  TO  DECREASE  SALINE  GROUND- 
WATER DISCHARGE  TO  THE  SMOKY  HILL 
AND  SOLOMON  RIVERS,  CENTRAL  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08651 


HYDROLOGIC  DATA  FROM  THE  JOHNSON 
BROOK  PHOSPHORUS  LOADING  STUDY, 
KENNEBEC  COUNTY,  MAINE,  MARCH  1980 
THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

T.  J.  Maloney,  D.  R.  Dominie,  and  W.  J.  Nichols. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-143,  March  1983.  24p,  1  fig,  3 
tab,  9  ref. 

Descriptors:  'Maine,  'Agricultural  runoff,  *Hy- 
drologic  data  collections,  'Phosphorus,  'Water 
quality,  Streamflow,  Precipitation,  Seasonal  varia- 
tion, Suspended  sediments,  Water  temperature, 
Specific  conductivity,  Data  collections. 

Streamflow,  water  quality,  and  precipitation  data 
collected  during  the  1980  and  1981  water  years  are 
reported.  The  purpose  was  to  document  changes  in 
total  phosphorus  loads  resulting  from  a  change  in 
agricultural  waste  management  practices  in  the 
Johnson  Brook  watershed  in  Maine.  Streamflow 
data  include  mean-daily  discharges  for  the  period 
May  12,  1980,  through  September  30,  1981,  and 
instantaneous  discharges  determined  during  water 
quality  sampling.  Water  quality  data  for  the  period 
March  1980  to  September  1981  include  total  phos- 
phorus concentrations  determined  from  samples 
collected  using  cross-sectional  depth-integrating 
sampling  techniques  and  from  samples  collected 
using  a  pumping  sampler.  Suspended  sediment  con- 
centrations, and  water  temperature  and  specific 
conductance  values  are  also  included.  The  precipi- 
tation data  are  daily  totals  for  the  period  October 
1980  through  September  1981.  (Lantz-PTT) 
W89-08656 


Water  Quality  Control — Group  5G 

SUPERFUND  RECORD  OF  DECISION:  MONT- 
GOMERY TOWNSHIP,  NJ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-159942. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R02-87/045,  September 
1987.  1 17p,  9  fig,  6  tab,  6  append. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution control,  'Water  quality  control,  'Cleanup 
operations,  'Superfund,  'Path  of  pollutants,  'New 
Jersey,  'Trichloroethylene,  Volatile  organic  com- 
pounds, Organic  compounds,  Costs. 

The  Montgomery  Township  Housing  Develop- 
ment (MTHD)  is  a  72-acre  tract  of  land  located  in 
Somerset  County,  New  Jersey.  The  housing  devel- 
opment consists  of  71  home  sites.  The  original 
potable  water  source  for  each  home  was  a  private 
well  drawing  from  the  underlying  aquifer.  In  1978, 
the  Borough  of  Rocky  Hill,  which  is  located  near 
the  site,  sampled  groundwater  from  the  Borough 
well  and  found  it  to  be  contaminated  with  trichlor- 
oethylene (TCE).  Testing  continued  through  1983, 
and  repeated  evidence  of  TCE  contamination 
prompted  the  New  Jersey  Department  of  Environ- 
mental Protection  to  sample  the  MTHD  well.  Re- 
sults indicated  the  presence  of  TCE  and  other 
volatile  organics  in  that  and  other  surrounding 
wells.  In  1981,  20  homes  in  the  MTHD  were 
connected  to  the  Elizabethtown  Water  company 
water  mains.  To  date,  38  residences  have  hooked 
up.  Due  to  the  similarity  of  contaminants  and  the 
proximity  of  the  MTHD  and  Rocky  Hill  Munici- 
pal Well  Superfund  sites,  a  combined  remedial 
investigation/feasibility  study  is  being  performed. 
This  record  of  decision  (ROD)  focuses  only  on  an 
alternate  water  supply  for  MTHD.  The  primary 
contaminant  of  concern  is  TCE,  with  secondary 
contaminants  being  other  volatile  organics.  The 
selected  first  operable  unit  remedial  action  is  to 
extend  the  Elizabethtown  Water  Company  distri- 
bution system  to  currently  or  potentially  affected 
residents  of  MTHD.  The  estimated  capital  cost  of 
this  alternative  is  $319,000,  with  no  annual  oper- 
ation and  maintenance.  (Author's  abstract) 
W89-08696 


PROTECTION  OF  PUBLIC  WATER  SUPPLIES 
FROM  GROUND-WATER  CONTAMINATION. 

Noyes  Data  Corporation,  Park  Ridge,  New  Jersey. 
1987.  177p. 

Descriptors:  'Drinking  water,  'Water  supply, 
'Groundwater  management,  'Water  pollution  con- 
trol, *Water  quality  control,  'Groundwater  pollu- 
tion, 'Water  pollution  prevention,  'Groundwater 
quality,  Surface-groundwater  relations,  Potable 
water,  Water  management,  Geohydrology,  Water 
supply  development,  Decontamination,  Cost-bene- 
fit analysis,  Management  planning. 

This  publication  provides  an  organized  approach 
to  acquiring  the  knowledge  necessary  for  effective 
and  efficient  protection  of  the  quality  of  ground- 
water supplies,  through  discussions  of:  (1)  basic 
groundwater  hydrology;  (2)  classification  of 
groundwater  regions;  (3)  groundwater-surface 
water  relationships;  (4)  groundwater  pollution;  (5) 
management  alternatives;  (6)  control  of  volatile 
organic  compounds  in  groundwater  used  for  drink- 
ing; and  (7)  inground  treatment,  restoration,  and 
reclamation.  The  development  of  subsurface  water 
supplies  has  little  effect  on  land  use  and  can  usually 
be  accomplished  at  relatively  low  cost  compared 
to  the  development  of  surface  supplies.  However, 
the  subsurface  environment  is  a  complex  system 
subject  to  contamination  from  a  host  of  sources. 
Because  of  the  protracted  effects  of  contamination 
and  problems  of  accessibility,  the  restoration  of 
groundwater  quality  is  difficult  and  expensive. 
Restoration  costs  generally  exceed  the  short-term 
value  of  the  resource  when  compared  to  the  costs 
of  alternatives.  The  most  promising  management 
option  now  available  is  to  protect  the  groundwater 
resource  from  contamination.  (Lantz-PTT) 
W89-08697 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

MANAGEMENT    OF    ORGANIC    RESIDUALS 
SEPARATED  FROM  INDUSTRIAL  WASTES, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL.  Dept.  of  Research  and  Development. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-08715 


EFFECTS  OF  WETLANDS  ON  QUALITY  OF 
RUNOFF  ENTERING  LAKES  IN  THE  TWIN 
CITIES  METROPOLITAN  AREA,  MINNESO- 
TA, 

Geological    Survey,    St.    Paul,    MN.    Water   Re- 
sources Div. 
R.  G.  Brown. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4170,  1985. 
32p,  1 1  fig,  2  tab,  45  ref. 

Descriptors:  'Wetlands,  *Runoff,  'Water  quality, 
♦Lakes,  'Urban  areas,  'Water  quality  control, 
•Water  pollution  control,  'Minnesota,  Nutrients, 
Suspended  solids,  Cattails,  Drainage,  Sedimenta- 
tion. 

Four  wetlands  were  compared  with  respect  to 
their  effectiveness  in  decreasing  suspended  solids 
and  nutrient  concentrations  in  runoff  to  lakes  im- 
mediately downstream  from  the  wetlands.  An  arti- 
ficial impoundment  in  one  of  the  wetlands  in- 
creased settling  of  suspended  solids.  A  decrease  of 
nutrients  in  this  wetland  was  probably  the  result  of 
high  assimilation  rates  associated  with  a  dense 
stand  of  cattails.  Two  of  the  other  three  wetlands 
consist  of  open  water  and  land  areas,  both  of 
which  contain  abundant  vegetation.  Drainage  from 
land  areas  within  the  wetlands  may  have  lowered 
the  overall  effectiveness  of  the  wetlands  in  de- 
creasing sediment  and  nutrient  concentrations.  The 
third  wetland  was  a  constructed  wetland  that  was 
ineffective  in  decreasing  sediment  or  nutrient  con- 
centrations because  its  storage  capacity  was  too 
small  to  prevent  frequent  flushing  of  accumulated 
sediment.  Sediment  concentrations  in  discharge 
from  this  wetland  were  as  much  as  22  times  greater 
than  the  already  high  sediment  concentrations  in 
the  inflow.  (Author's  abstract) 
W89-08749 


STATISTICAL  SUMMARY  AND  EVALUATION 
OF  THE  QUALITY  OF  SURFACE  WATER  IN 
THE  COLORADO  RIVER  BASIN,  1973-82 
WATER  YEARS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

F.  L.  Andrews,  and  T.  L.  Schertz. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources   Investigations   Report    85-4181,    1986. 
97p,  14  fig,  18  tab,  23  ref. 

Descriptors:  'Water  quality,  'Water  pollution, 
'Colorado  River,  'Water  quality,  'Statistical  anal- 
ysis, River  basins,  Dissolved  solids,  Sodium,  Chlor- 
ides, Calcium,  Bicarbonates,  Nutrients,  Nitrates, 
Nitrogen,  Coliforms,  Bacteria,  Biochemical 
oxygen  demand,  Pesticides,  Trace  elements. 

Significant  upward  trends  in  dissolved  solids  con- 
centrations were  detected  with  the  Seasonal  Ken- 
dall Test  for  trends  at  three  stations  in  the  upper 
basin  during  the  study  period.  The  increases  ex- 
ceeded 270  mg/L/yr  at  two  stations  and  165  mg/ 
L/yr  at  the  third  station.  The  composition  of  dis- 
solved constituents  in  the  Colorado  River  basin 
changes  from  predominantly  sodium  and  chloride 
ions  in  the  upper  basin  to  predominantly  calcium 
and  bicarbonate  ions  in  the  lower  basin.  The  U.S. 
EPA  secondary  drinking  water  regulations  of  500 
mg/L  for  total  dissolved  solids  was  exceeded  95% 
of  the  time  at  each  station  on  the  main  stem  of  the 
(Zolorado  River  in  the  upper  basin.  In  the  middle 
Colorado  River  basin,  the  EPA  secondary  drink- 
ing water  regulations  for  total  dissolved  solids  was 
exceeded  approximately  95%  of  the  time  at  most 
stations.  Nutrient  concentrations  in  the  Colorado 
River  basin  generally  were  low.  Only  one  sample 
exceeded  the  level  set  for  nitrate  nitrogen,  and  no 
other  nutrient  species  exceeded  EPA  levels.  A 
general  upward  trend  was  detected  in  organic  ni- 
trogen and  total  nitrogen,  but  concentrations  still 


remained  low.  Densities  of  fecal  coliform  and  fecal 
streptococcal  bacteria  ranged  less  than  1  colony/ 
100  ml  to  26,000  colonies/100  ml  and  1  colony/100 
ml  to  50,000  colonies/100  ml,  respectively.  Fecal 
coliform  densities  exceeded  EPA  criteria  for 
public  water  supply  (2,000  colonies/ 100  ml)  at 
several  stations  during  the  study.  Biochemical 
oxygen  demand  concentrations  ranged  from  0.00 
to  34  mg/L.  Only  one  mean  biochemical  oxygen 
demand  concentration  exceeded  8  mg/L,  the  upper 
range  of  concentration  common  in  moderately 
contaminated  streams.  Trace  elements  and  pesti- 
cides were  detected  in  many  samples  throughout 
the  basin.  The  concentrations  generally  were  low, 
and  maximum  contaminant  levels  rarely  were  ex- 
ceeded. (Author's  abstract) 
W89-08806 


HYDROGEOLOGY,  WATER  QUALITY,  AND 
GROUND-WATER  DEVELOPMENT  ALTER- 
NATIVES IN  THE  BEAVER-PASQUISET 
GROUND-WATER  RESERVOIR,  RHODE 
ISLAND, 

Geological  Survey,  Providence,  RI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08812 


EVALUATION  OF  THE  EFFECTS  OF  COAL- 
MINE RECLAMATION  ON  WATER  QUALITY 
IN  BIG  FOUR  HOLLOW  NEAR  LAKE  HOPE, 
SOUTHEASTERN  OHIO, 

Geological   Survey,   Columbus,   OH.   Water   Re- 
sources Div. 
V.  E.  Nichols. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4197,  1985. 
215p,  17  fig,  22  tab,  15  ref. 

Descriptors:  'Water  pollution  prevention,  'Clean- 
up operations,  'Coal  mining,  'Ecological  effects, 
'Land  reclamation,  'Ohio,  'Acid  mine  drainage, 
Lake  Hope,  Big  Four  Hollow  Creek,  Hydrogen 
ion  concentration,  Sulfates,  Iron,  Specific  conduc- 
tivity, Manganese,  Water  pollution  sources. 

A  subsurface  clay  dike  and  mine  entrance  hydrau- 
lic seals  were  constructed  from  July  1979  through 
May  1980  by  the  Ohio  Department  of  Natural 
Resources,  Division  of  Reclamation,  to  reduce 
acidic  mine  drainage  from  abandoned  drift-mine 
complex  88  into  Big  Four  Hollow  Creek.  Big  Four 
Hollow  Creek  flows  into  Sandy  Run-the  major 
tributary  to  Lake  Hope.  A  data  collection  program 
was  established  in  1979  by  the  U.S.  Geological 
Survey  to  evaluate  effects  of  drift-mine  sealing  on 
surface  water  and  groundwater  systems  of  the  Big 
Four  Hollow  Creek  and  Sandy  Run  area  just 
below  the  mine.  Data  collected  show  that  pH 
ranged  from  2.7  to  4.8,  with  a  median  of  3.1.  The 
calculated  sulfate  load  was  1,200  lb/day,  and  the 
calculated  iron  load  was  50  lb/day.  Data  collected 
near  the  mouth  of  Big  Four  Hollow  Creek  (station 
03201700)  from  1971  through  1979  (before  dike 
construction)  show  the  daily  pH  ranged  from  2.1 
to  6.7;  the  median  was  3.6.  The  daily  specific 
conductance  ranged  from  72  to  3,500  microsie- 
mens/cm  at  25  C  and  averaged  770.  The  estimated 
loads  of  chemical  constituents  were:  Sulfate,  1,100 
lb/day;  iron,  54  lb/day;  and  manganese,  12  lb/day. 
All  postconstruction  data  collected  at  station 
03201700  through  the  end  of  the  project.  May  1980 
through  June  30,  1983,  show  that  the  daily  pH 
ranged  from  2.4  to  7.7,  with  a  median  of  3.7.  Daily 
specific  conductance  ranged  from  87  to  3,200  mi- 
crosiemens/cm  and  averaged  1,200.  The  estimated 
loads  of  chemical  constituents  for  this  period  were: 
Sulfate,  1,000  lb/day;  iron,  44  lb/day;  and  manga- 
nese, 16  lb/day.  Standard  nonparametric  statistical 
tests  were  performed  on  the  data  collected  before 
and  after  reclamation.  Differences  at  the  95%  con- 
fidence level  were  found  in  the  before-  and  after- 
reclamation  data  sets  for  specific  conductance,  alu- 
minum, and  manganese  at  station  03201700.  Data 
collected  during  the  first  6  months  after  reclama- 
tion indicated  moderate  improvement  in  water 
quality  only  because  no  highly  mineralized  water 
was  leaking  from  the  closed  mine.  Later,  perhaps 
in  September  1980,  increased  hydraulic  head 
behind  the  clay  dike  caused  the  mine  water  to  seep 


out  and  degrade  the  stream   water  quality.  (Au- 
thor's abstract) 
W89-08820 


EFFECTS  OF  SURFACE  COAL  MINING  AND 
RECLAMATION  ON  GROUND  WATER  IN 
SMALL  WATERSHEDS  IN  THE  ALLEGHENY 
PLATEAU,  OHIO, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

M.  Eberle,  and  A  C.  Razem. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  Water 
Resources    Investigations    Report    85-4205,    1985. 
13p,  6  fig,  2  tab,  20  ref. 

Descriptors:  'Land  reclamation,  'Small  water- 
sheds, 'Water  pollution  control,  'Coal  mining, 
'Groundwater  pollution,  'Ohio,  'Ecological  ef- 
fects, Aquifers,  Geohydrology,  Aquifers,  Ground- 
water quality,  Groundwater  level,  Leakage,  Calci- 
um sulfate,  Calcium  bicarbonate,  Specific  conduc- 
tivity, Prediction. 

The  hydrologic  effects  of  surface  coal  mining  in 
unmined  areas  is  difficult  to  predict,  partly  because 
of  a  lack  of  adequate  data  collected  before  and 
after  mining  and  reclamation.  In  order  to  help 
provide  data  to  assess  the  effects  of  surface  mining 
on  the  hydrology  of  small  basins  in  the  coal  fields 
of  the  eastern  United  States,  the  U.S.  Bureau  of 
Mines  sponsored  a  comprehensive  hydrologic 
study  at  three  sites  in  the  Ohio  part  of  the  Eastern 
Coal  Province.  These  sites  are  within  the  ungla- 
ciated  part  of  the  Allegheny  Plateau,  and  are  rep- 
resentative of  similar  coal-producing  areas  in  Ken- 
tucky, West  Virginia,  and  Pennsylvania.  The  U.S. 
Geological  Survey  was  responsible  for  the  ground- 
water phase  of  the  study.  The  aquifer  system  at 
each  watershed  consisted  of  two  localized  perched 
aquifers  (top  and  middle)  above  a  deeper,  more 
regional  aquifer.  The  pre-mining  top  aquifer  was 
destroyed  by  mining  in  each  case,  and  was  re- 
placed by  spoils  during  reclamation.  The  spoils 
formed  new  top  aquifers  that  were  slowly  becom- 
ing resaturated  at  the  end  of  the  study  period. 
Water  levels  in  the  middle  aquifers  were  about  the 
same  after  reclamation  as  before  mining,  although 
levels  rose  in  a  few  places.  It  appears  that  the 
underclay  at  the  base  of  the  new  top  aquifers  at  all 
three  sites  prevents  significant  downward  leakage 
from  the  top  aquifer  to  lower  aquifers  except  in 
places  where  the  layer  may  have  been  damaged 
during  mining.  Water  in  the  new  top  aquifers  is  a 
calcium  sulfate  type,  whereas  calcium  bicarbonate 
type  water  predominated  before  mining.  The 
median  specific  conductance  of  water  in  the  new 
top  aquifers  was  about  5  times  >  that  of  the 
original  top  aquifers  in  two  of  the  watersheds,  and 
1-1/2  times  the  level  of  the  original  top  aquifer  in 
the  third.  Concentrations  of  dissolved  sulfate,  iron, 
and  manganese  in  the  top  aquifers  before  mining 
generally  did  not  exceed  U.S.  and  Ohio  EPA 
drinking  water  limits,  but  generally  exceeded  these 
limits  after  reclamation.  Water  quality  changes  in 
the  middle  aquifers  were  minor  by  comparison. 
Water  levels  and  water  quality  in  the  deeper,  re- 
gional aquifers  were  unaffected  by  mining.  (Au- 
thor's abstract) 
W89-08825 


REGIONAL  WATER  RESOURCES  SITUA- 
TION: QUANTITATIVE  AND  QUALITATIVE 
ASPECTS, 

Environmental  Coordinating  Unit,  ESCAP,  Bang- 
kok, Thailand. 
K.  F.  Jalal. 

IN:  Water  Resources  Policy  for  Asia.  A. A.  Bal- 
kema,  Rotterdam,  Netherlands.  1987.  p  13-34,  9 
tab,  4  ref. 

Descriptors:  'Water  supply,  'Water  quality,  'Re- 
gional development,  'Asia,  'Water  resources  de- 
velopment, 'Water  management,  'Water  policy, 
Planning,  Water  pollution,  Southeast  Asia,  Interna- 
tional waters,  Competing  use. 

An  important  aspect  of  water  resources  develop- 
ment is  the  effort  to  integrate  water  systems  that 
transcend  national  boundaries.  The  complex  socio- 
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political  problems  are  further  exacerbated  by  real 
and  perceived  questions  of  adequate  supply,  con- 
flicting projects,  and  competing  demands  of  shared 
river  systems.  This  paper  provides  a  broad  over- 
view of  the  water  resources  situation  in  Southeast 
Asia.  Beginning  with  a  description  of  both  regional 
and  national  water  resources  development  and 
management  efforts,  an  attempt  is  made  to  provide 
the  context  of  policy  principles,  institutional  con- 
cerns, and  operational  guidelines.  Included  in  the 
discussion  are  freshwater  and  marine  resources,  the 
problems  of  aquatic  pollution  and  efforts  for  its 
control,  with  an  emphasis  placed  on  the  need  for 
resources  planning  and  the  implementation  of  a 
national  water  policy.  (Sand-PTT) 
W89-08900 


WATER  RESOURCES  DEVELOPMENT  IN 
CHINA, 

Ministry  of  Water  Resources  and  Electric  Power, 

Beijing  (China). 

For  primary  bibliographic  entry  see  Field  6E. 

W89-08902 


WATER     RESOURCES     DEVELOPMENT     IN 
THE  PHILIPPINES, 

National  Irrigation  Administration,  Quezon  City 

(Philipines). 

For  primary  bibliographic  entry  see  Field  6E. 

W89-08908 


WATER  QUALITY  POLICIES  AND  LAWS:  IN- 
TEGRATED CONTROL, 

Washington  Univ.,  Seattle.  School  of  Law. 

R.  W.  Johnson. 

IN:  Water  Resources  Policy  for  Asia.  A. A.  Bal- 

kema,  Rotterdam,  Netherlands.    1987.  p  335-348. 

Descriptors:  'Administrative  regulations,  *Effluent 
charges,  'Water  pollution  control,  *Water  quality, 
♦Water  policy,  'Water  law,  Legal  aspects,  Politi- 
cal aspects,  Economic  efficiency. 

This  paper  discusses  the  two  most  widely  used 
policy  approaches  to  pollution  control:  the  regula- 
tory system  and  the  effluent  charge  system.  Under 
the  regulatory  system,  laws,  regulations,  and 
orders  are  issued  by  the  government  establishing  a 
water  pollution  control  program.  Orders  are  issued 
to  municipalities  and  industries  to  control  the 
amount  and  location  of  wastes  discharged  into 
public  waters.  This  system  depends  on  the  legal 
and  political  authority  of  government  to  impose 
regulations  and  orders  on  waste  dischargers.  Under 
the  effluent  charge  system,  charges  are  levied  on 
municipalities  and  industries  for  the  privilege  of 
depositing  wastes  into  public  waters.  The  charges 
are  not  nominal,  but  are  set  high  enough  to  create 
realistic  economic  incentives  for  waste  dischargers 
to  find  alternative  means  of  production  that  create 
less  waste,  or  to  find  and  install  more  efficient 
waste  clean-up  processes.  The  need  for  compre- 
hensiveness in  pollution  control  systems,  i.e.  one 
that  covers  all  private  and  government  dischargers 
of  waste,  is  stressed.  Also  discussed  is  the  concept 
of  allowing  free  market  trading  of  waste  discharge 
opportunities  toward  the  goal  of  achieving  eco- 
nomic efficiency.  This  system  is  now  being  consid- 
ered in  some  countries  as  a  supplement  to  both  the 
regulatory  and  effluent  charge  systems.  (See  also 
W89-08899)  (Sand-PTT) 
W89-08919 


WATER  QUALITY:  PROBLEMS  AND  NEEDS 
FOR  INTEGRATED  CONTROL  IN  BANGLA- 
DESH, 

Bangladesh  Univ.  of  Engineering  and  Technology, 
Dacca.  Dept.  of  Water  Resources  Engineering. 
A.  Nishat,  and  S.  K.  Chowdhury. 
IN:  Water  Resources  Policy  for  Asia.  A. A.  Bal- 
kema,  Rotterdam,  Netherlands.  1987.  p  349-362,  3 
fig,  1  tab,  10  ref. 

Descriptors:  'Water  quality,  'Water  quality  con- 
trol, 'Rivers,  'Saline  water  intrusion,  'Estuaries, 
•Water  pollution,  'Bangladesh,  'Developing  coun- 
tries, Water  resources  development,  Ecosystems, 
Mathematical  models,  Brahmaputra  River,  Ganges 
River,  Saline-freshwater  interfaces,  Industrial 
wastes,  Urbanization. 


One  of  the  major  considerations  for  determining 
the  volume  of  water  that  may  be  utilized  for  irriga- 
tion in  Bangladesh  is  the  requirement  of  freshwater 
flow  in  the  Meghna  estuary  for  maintaining  the 
salinity  within  acceptable  limits.  Although  the 
present  level  of  abstraction  of  water  from  the  river 
networks  of  Bangladesh  does  not  seriously  induce 
the  problem  of  salinity  intrusion  in  the  Meghna 
estuary,  the  southeastern  region  is  seriously  suffer- 
ing from  saline  intrusion  in  the  dry  months.  Studies 
have  demonstrated  that  an  ensured  flow  of  5000  cfs 
in  the  Gorai-Madhumati  system  in  the  critical 
months  will  control  the  salinity,  and  engineering 
measures  should  be  taken  to  provide  this  freshwa- 
ter supply.  For  planning  of  water  development  in 
the  Ganges,  the  Brahmaputra,  and  the  Meghna 
rivers,  the  limiting  condition  will  be  the  maximum 
diversion  that  may  be  made  without  resulting  in  a 
saline  intrusion  in  the  Meghna  estuary.  A  pilot 
mathematical  model  has  been  set  up  to  study  the 
phenomenon,  which  needs  further  improvement. 
The  interrelationship  between  fresh  and  saline 
water  interface  in  the  coastal  area  is  discussed.  The 
interface  is  well  defined,  and  this  sharp  boundary  is 
sensitive  to  the  availability  of  fresh  recharge  water. 
The  problems  of  urban  and  industrial  pollution  are 
gradually  increasing.  Untreated  or  partially  treated 
effluents  are  seriously  affecting  the  quality  of  river 
water.  The  present  rapid  growth  rate  of  the  cities 
and  townships  will  pose  a  major  problem  for  do- 
mestic water  supply  in  the  near  future.  As  a  result, 
it  is  important  that  the  water  quality  aspect  should 
be  integrated  with  the  overall  water  resources  of 
the  country.  (See  also  W89-08899)  (Sand-PTT) 
W89-08920 


PLUMBING  MATERIALS  AND  DRINKING 
WATER  QUALITY, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

T.  J.  Sorg,  and  F.  A.  Bell. 

Noyes    Publications,    Park    Ridge,    New    Jersey. 

1986.  182p. 

Descriptors:  'Plumbing,  'Drinking  water,  'Water 
quality,  'Pipes,  Pipelines,  Conferences,  Convey- 
ance structures,  Regulations. 

On  May  16-17,  1984,  the  Office  of  Drinking  Water 
and  the  Drinking  Water  Research  Division  of  the 
U.S.  EPA  cosponsored  a  seminar  to  review  drink- 
ing water  problems  related  to  plumbing  materials 
(including  those  used  in  service  lines)  and  to  identi- 
fy solutions  for  dealing  with  these  problems. 
During  the  first  day,  speakers  addressed  three  gen- 
eral topics:  (1)  the  use,  application,  and  availability 
of  plumbing  materials  (metallic  and  plastic);  (2)  the 
impact  of  these  materials  on  water  quality;  and  (3) 
solutions  to  plumbing  problems  related  to  water 
quality.  On  the  second  day,  four  concurrent  panel 
sessions  were  held  on  these  four  panel  topics:  (1) 
joining  alternatives  for  copper  pipe;  (2)  metal  pipe 
and  fitting  alternatives  for  plumbing;  (3)  plastic 
pipe  and  fittings;  and  (4)  regulatory  and  compli- 
ance aspects.  The  first  section  of  these  Proceedings 
(Parts  I-IV)  includes  the  papers  given  by  the 
speakers  on  plumbing  material  applications,  prob- 
lems, and  solutions.  The  second  section  (Part  V) 
contains  the  reports  of  the  panel  sessions  prepared 
by  the  panel  chairmen.  The  Proceedings  conclude 
with  a  summary  (Part  VI)  of  the  conclusions  and 
recommendations  of  the  panel  meetings  and  a  syn- 
opsis of  the  seminar  presentations.  (See  W89-08968 
thru  W89-08977)  (Lantz-PTT) 
W89-08967 


PLASTIC  PIPING  AND  JOINING  MATERI- 
ALS, 

Plastics  Pipe  Inst.,  New  York. 
S.  A.  Mruk. 

IN:  Plumbing  Materials  and  Drinking  Water  Qual- 
ity. Noyes  Publications,  Park  Ridge,  New  Jersey. 
1986.  p  10-26,  7  tab. 

Descriptors:  'Plumbing,  'Pipes,  'Pipelines,  'Plas- 
tics, Conveyance  structures,  Polyethylene,  Polybu- 
tylene,  Polyvinyl  chloride,  Chlorinated  polyvinyl 
chloride,  Acrylonitrile-butadiene-styrene,  Water 
quality,  Drinking  water,  Standards. 

Since  the  1950s,  thermoplastics  piping  has  become 
a  widely  used  material  for  a  broad  range  of  appli- 
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cations  including  water  distribution,  industrial  uses, 
and  power  and  communications  ducting.  Experi- 
ence has  established  that  thermoplastics  piping 
very  often  provides  the  most  economical  and  satis- 
factory long-term  solution.  The  broad  acceptance 
of  thermoplastics  piping  not  only  evidences  the 
inherent  capabilities  and  versatility  of  these  materi- 
als, but  also  reflects  the  attention  that  has  been 
given  to  the  development  of  a  standardization 
system  that  suitably  addresses  all  the  major  per- 
formance requirements,  including  preservation  of 
water  quality.  The  key  element  of  the  standardiza- 
tion system  covering  thermoplastics  piping  for  po- 
table water  applications  is  that  it  scrutinizes  char- 
acteristics: no  adverse  effect  to  water  quality,  and 
long-term  strength  under  end-use  conditions.  Plas- 
tics used  for  potable  water  transport  include:  poly- 
vinyl chloride,  chlorinated  polyvinyl  chloride,  pol- 
yethylene, polybutylene,  and  acrylonitrile-butadi- 
ene-styrene.  Advantages  of  these  materials  are:  im- 
munity to  'corrosion',  nonconductivity  of  electrici- 
ty, light  weight,  ease  of  use,  hydraulically  smooth 
surfaces,  elimination  of  brazing  and  soldering,  low 
stiffness,  ductility,  durability,  and  energy  efficien- 
cy. Limitations  to  plastic  piping  include:  time,  tem- 
perature and  environment  sensitivity;  high  coeffi- 
cient of  expansion/contraction;  light  weight;  elec- 
trical insulator;  and  combustability.  (See  also  W89- 
08967)  (Lantz-PTT) 
W89-08969 


DRINKING  WATER  REGULATIONS  AND 
THEIR  IMPACT  ON  MATERIALS  USED  IN 
WATER  SYSTEMS, 

Oregon    State    Health    Div.,    Portland.    Drinking 
Water  Program. 
J.  R.  Boydston. 

IN:  Plumbing  Materials  and  Drinking  Water  Qual- 
ity. Noyes  Publications,  Park  Ridge,  New  Jersey. 
1986.  p  107-112,  9  ref. 

Descriptors:  'Plumbing,  'Conveyance  structures, 
'Drinking  water,  'Regulations,  'Pipelines,  'Water 
quality  control,  Metals,  Water  sampling,  Corro- 
sion, Federal  jurisdiction,  Standards,  State  jurisdic- 
tion, Water  conveyance. 

Regulations  and  plumbing  code  requirements  have 
a  very  definite  influence  on  the  materials  used  in 
water  systems  and  house  plumbing.  One  of  the 
problems  of  greatest  current  concern  is  the  pres- 
ence of  heavy  metals  in  drinking  water  resulting 
from  lead  or  other  piping  materials  being  used  to 
convey  waters  that  are  highly  corrosive.  A  number 
of  regulations  have  been  developed  at  both  federal 
and  state  levels  in  an  attempt  to  prevent  health 
hazards.  The  U.S.  EPA  is  currently  in  the  process 
of  adopting  national  revised  primary  drinking 
water  regulations.  The  current  interim  regulations 
specify  maximum  contaminant  levels  for  microbio- 
logical, inorganic,  and  organic  chemicals  and  ra- 
dionuclides. The  maximum  contaminant  level 
(MCL)  means  'the  maximum  permissible  level  of  a 
contaminant  in  water  which  is  delivered  to  the  free 
flowing  outlet  of  the  ultimate  user  of  a  public 
water  system.'  These  MCLs  are  currently  being 
reviewed  and  in  a  number  of  instances  may  be 
significantly  lowered.  In  addition  to  the  MCLs,  the 
interim  regulations  also  include  requirements  to 
identify  the  presence  of  specific  materials  in  distri- 
bution systems  and  to  monitor  for  corrosivity. 
EPA  has  also  developed  Water  Supply  Guidance 
Number  73  on  sampling  techniques  to  be  used  for 
compliance  monitoring  for  metals  in  drinking 
water.  These  sampling  techniques  are  not  federally 
enforceable  but  are  intended  to  provide  a  standard- 
ized method  for  testing  for  corrosion  by-products. 
This  guidance  provides  for  collection  of  three  sam- 
ples: from  a  house  faucet  to  represent  the  water 
that  has  been  standing  overnight  in  the  house 
plumbing,  from  the  service  line  to  the  house,  and 
from  the  distribution  system.  In  addition  to  federal 
and  state  drinking  water  regulations,  plumbing 
code  requirements  also  influence  materials  used  in 
house  plumbing  systems.  The  plumbing  codes  of 
most  states  are  based  upon  some  national  model 
such  as  the  Uniform  Plumbing  Code.  (See  also 
W89-08967)  (Lantz-PTT) 
W89-08976 
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DEGRADATION  OF  HAZARDOUS  ORGANIC 
WASTES  BY  MICROORGANISMS, 

Naval  Ocean  Systems  Center,   San   Diego,  CA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD/A196  671. 
Price  codes.  A04  in  paper  copy,  A01  in  microfiche. 
May  1988.  78p,  2  tab,  16  ref. 

Descriptors:  *In  situ  treatment,  'Cleanup,  'Water 
pollution  treatment,  *Biodegradation,  'Hazardous 
wastes,  'Organic  compounds,  Microbial  degrada- 
tion, Microbiological  studies,  Oxygen,  Nitrogen, 
Phosphorus,  Biological  studies,  Groundwater,  Soil 
contamination. 

The   detoxification    of   hazardous    organic    com- 
pounds before  and  after  they  have  contaminated 
soil,  groundwater,  ponds,  and  other  areas  was  in- 
vestigated. In  situ  degradation  of  hazardous  organ- 
ic materials  by  microbes  is  often  the  most  cost- 
effective   cleanup   approach.    In   addition,   on-site 
treatment  has  the  advantage  of  minimizing  the 
potential  legal  liability  associated  with  transporta- 
tion and  the   potential   continuing  liability   even 
when  the  hazardous  material  is  at  a  disposal  site. 
The  degradation  (detoxification)  of  most  hazardous 
organic  materials  occurs  best  under  aerobic  condi- 
tions by  bacterial  oxidative  processes.  The  toxic 
organic  compound  serves  as  the  energy  or  carbon 
source  for  bacterial  metabolism  and  multiplication, 
with  oxygen  as  the  final  electron  acceptor.  The 
ultimate  degradation  products  from  bacterial  oxi- 
dation are  water  and  carbon  dioxide.  Microorga- 
nisms capable  of  degrading  many  hydrocarbons, 
simple  aromatic  compounds,  and  other  organics 
occur  naturally  in  soils  and  groundwater.  Natural 
degradation  occurs  very  slowly,  however,  because 
oxygen    and    nutrients    are    lacking.    By    adding 
oxygen,  nitrogen,  phosphorus,  and  trace  nutrients, 
the  microbes  can  be  stimulated  to  use  the  organic 
contaminant  as  a  carbon  and  energy  source.  Com- 
panies which  use  biological  processes  to  clean  up 
hazardous  wastes  may  do  so  by  any  one  or  any 
combination   of  the   following   methods:   (1)   by 
adding  nutrients  and  oxygen  to  stimulate  natural 
microbial  populations  for  in  situ  biodegradation; 
(2)  by  adding  specialty  cultures  which  have  been 
selected  or  mutated  to  degrade  the  hazardous  ma- 
terial of  interest  more  effectively;  and  (3)  by  using 
permanent    or    portable    treatment    plants    that 
employ  microbes  to  degrade  hazardous  organics. 
(Lantz-PTT) 
W89-09047 

CRITERIA  FOR  MUNICIPAL  SOLID  WASTE 
LANDFILLS  (40  CFR  PART  258).  SUBTITLE  D 
OF  RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT  (RCRA).  BACKGROUND 
DOCUMENT:CASE  STUDIES  ON  GROUND- 
WATER AND  SURFACE  WATER  CONTAMI- 
NATION FROM  MUNICIPAL  SOLID  WASTE 
LANDFILLS, 

NUS  Corp.,  Rockville,  MD. 
R.  Nace,  M.  A.  Jennison,  Z.  Kosim,  D.  Wilder, 
and  P.  Irle. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242466. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/530-SW-88-040,  July  1988.  91p, 
3  tab,  20  ref.  EPA  contract  68-01-7310. 

Descriptors:  'Municipal  wastes,  'Solid  wastes, 
•Landfills,  'Water  pollution  sources,  Path  of  pol- 
lutants, Groundwater  pollution,  Surface  water, 
Wildlife,  Leachates,  Runoff. 


MSWLFs.  Thirty-five  facilities  were  documented 
to  have  adversely  affected  private  or  community 
water  supply  systems.  Site  closure  and  improve- 
ments to  the  design  and  operating  requirements  of 
the  unit  were  most  common.  Surface  water  con- 
tamination causes  included  discharges  of  leachate 
and  contaminated  runoff.  Corrective  actions  for 
surface  water  contamination  problems  included 
drainage  improvement  or  the  installation  of  run-on 
and  runoff  control  systems.  (Lantz-PTT) 
W 89-09063 


standard  was  selected  and  alternatives  considered, 
how  location  specific  considerations  are  involved 
in  the  design  standard,  and  what  methodologies  are 
available  for  meeting  the  design  performance 
standard.  A  discussion  of  landfill  designs  addresses 
such  items  as  liners,  leachate  collection  systems, 
and  final  covers.  (Author's  abstract) 
W89-09066 


Human  health  and  environmental  impacts  (exclud- 
ing impacts  from  subsurface  gas  migration)  have 
resulted  from  the  operation  of  municipal  solid 
waste  landfills  (MSWLFs).  Where  possible,  the 
role  of  the  design,  operation,  and  location  of  the 
facility  in  creating  the  problem  is  reviewed  to 
identify  MSWLFs  that  have  resulted  in  some  type 
of  adverse  impact  to  groundwater,  surface  water, 
or  wildlife.  These  efforts  resulted  in  identifying  163 
MSWLFs  for  which  adverse  impacts  had  been 
documented.  For  1 1 1  of  these  sites,  sufficient  infor- 
mation was  available  to  identify  how  design,  oper- 
ation, and  location  of  the  facility  contributed  to  the 
problem.  Groundwater  contamination  was  the 
most  commonly  reported  problem  associated  with 


CRITERIA  FOR  MUNICIPAL  SOLID  WASTE 
LANDFILLS  (40  CFR  PART  258).  SUBTITLE  D 
OF  RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT  (RCRA).  BACKGROUND  DOCU- 
MENT: LOCATION  RESTRICTIONS  (SUB- 
PART B), 

NUS  Corp.,  Rockville,  MD. 
R.  Nace,  M.  A.  Jennison,  D.  Wilder,  G.  Faison, 
and  L.  Miller. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242425. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/530-SW-88-036,  July  1988.  142p, 
60  ref,  append.  EPA  contract  68-01-7310. 

Descriptors:  'Regulations,  'Waste  disposal,  'Mu- 
nicipal wastes,  'Landfills,  'Site  selection,  Stand- 
ards, Legislation,  Solid  wastes,  Federal  jurisdic- 
tion, Design  standards,  Wetlands,  Flood  plains, 
Subsidence,  Water  pollution  prevention,  Land- 
slides, Geologic  fractures. 

The  1984  Hazardous  and  Solid  Waste  Amend- 
ments (HSWA)  to  the  Resource  Conservation  and 
Recovery  Act  (RCRA)  directed  EPA  to  revise  the 
Criteria  for  Classification  of  Solid  Waste  Disposal 
Facilities  and  Practices  (40  CFR  Part  257)  for 
facilities  that  may  receive  household  hazardous 
waste  (HHW)  or  hazardous  waste  from  small  gen- 
erators (SQGs).  In  carrying  out  this  mandate,  EPA 
has  undertaken  efforts  to  revise  the  current  Crite- 
ria. EPA  is  initially  limiting  the  Criteria  revisions 
to  municipal  solid  waste  landfills  (MSWLFs)  be- 
cause these  are  the  only  facilities  for  which  the 
Agency  has  complete  and  reliable  data.  Section  II 
of  this  document  provides  a  discussion  on  the 
legislative  and  regulatory  background  and  their 
status.  Section  III  addresses  other  Federal  laws 
that  impact  the  design,  operation,  and  location  of 
MSWLFs.  Section  IV  contains  detailed  informa- 
tion on  the  development  of  the  standards  address- 
ing restricted  locations,  including  airport  areas,, 
floodplains,  wetlands,  fault  areas,  seismic  impact 
zones,  and  geologically  unstable  areas  (prone  to 
landslides,  subsidence).  (Lantz-PTT) 
W89-09064 

CRITERIA  FOR  MUNICIPAL  SOLID  WASTE 
LANDFILLS  (40  CFR  PART  258).  SUBTITLE  D 
OF   RESOURCE   CONSERVATION   AND   RE- 
COVERY ACT  (RCRA).  BACKGROUND  DOCU- 
MENT: DESIGN  CRITERIA  (SUBPART  D), 
NUS  Corp.,  Rockville,  MD. 
R.  Nace,  M.  A.  Jennison,  G.  Jellick,  D.  Wilder, 
and  L.  Germany. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242482. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  EPA/530-SW-88-042,  July  1988.  113p,  1 
tab,  50  ref,  append.  EPA  contract  68-01-7310. 

Descriptors:  'Regulations,  'Waste  disposal,  'Mu- 
nicipal wastes,  'Landfills,  Standards,  Legislation, 
Solid  wastes,  Leachates,  Water  pollution  preven- 
tion, Design  standards,  Federal  jurisdiction,  Lin- 
ings. 


CRITERIA  FOR  MUNICIPAL  SOLID  WASTE 
LANDFILLS  (40  CFR  PART  258).  SUBTITLE  D 
OF  RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT  (RCRA).  BACKGROUND  DOCU- 
MENT:  OPERATING  CRITERIA  (SUBPART  O, 
NUS  Corp.,  Rockville,  MD. 
R.  Nace,  M.  A.  Jennison,  D.  Wilder,  L.  Butler,  and 
M.  M.  Richardson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-242433. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  EPA/530-SW-88-037,  July  1988.  107p,  2 
tab,  43  ref,  append.  EPA  contract  68-01-7310. 

Descriptors:  'Regulations,  'Waste  disposal,  'Mu- 
nicipal wastes,  'Landfills,  Standards,  Legislation, 
Solid  wastes,  Runoff,  Water  pollution  prevention, 
Federal  jurisdiction,  Design  standards. 

In  August  1988,  the  U.S.  EPA  proposed  Solid 
Waste  Disposal  Facilities  Criteria  (40  CFR  Part 
258)  for  municipal  solid  waste  landfills.  This  back- 
ground document  provides  the  technical  support 
for  a  portion  of  Subpart  'C'-Design  Criteria  of  Part 
258.  The  revised  operating  criteria  include  proce- 
dures for:  (1)  excluding  the  receipt  of  hazardous 
waste;  (2)  cover  material  requirements;  (3)  control- 
ling disease  vectors;  (4)  monitoring  for  explosive 
gas;  (5)  complying  with  air  criteria;  (6)  limiting 
access;  (7)  controlling  run-on  and  run-off;  (8)  pro- 
tecting surface  waters;  (9)  restricting  liquid  wastes; 
and  (10)  record  keeping.  (Author's  abstract) 
W89-09067 


In  August  1988,  the  U.S.  EPA  proposed  Solid 
Waste  Disposal  Facilities  Criteria  (40  CFR  Part 
258)  for  municipal  solid  waste  landfills.  This  back- 
ground document  provides  the  technical  support 
for  a  portion  of  Subpart  'D'-Design  Criteria  of  Part 
258  and  contains  a  discussion  of  information  lead- 
ing to  the  development  of  the  categorical  rule 
option.  Detailed  information  on  the  revised  design 
criteria  is  presented.  The  general  development  of 
the  design  criteria  is  discussed  while  the  following 
items  are  specifically  addressed:  the  various  design 
options  considered  by  the  Agency,  how  the  design 


SETTING  PRIORITIES:  THE  KEY  TO  NON- 
POINT  SOURCE  CONTROL, 

North  Carolina  State  Univ.  at  Raleigh. 
R.  P  Maas,  M.  D.  Smolen,  C.  A.  Jamieson,  and  A. 
C.  Weinberg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-243951. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
July  1987.  51p,  2  fig,  4  tab,  25  ref.  EPA  coopera- 
tive agreement  CR813100-01-0. 

Descriptors:  'Nonpoint  pollution  sources,  *w,fte.r 
pollution  control,  'Management  planning,  'Well- 
head protection  areas,  'Sole  source  aquifers,  Moni- 
toring, Regulations,  State  jurisdiction,  Federal  ju- 
risdiction, Decision  making,  Watershed  manage- 
ment, Groundwater. 

Targeting  is  a  straightforward  concept-identify 
priority  water  resources  and  treat  the  major 
sources  of  pollutants  that  impair  those  resources 
first.  However,  variability  in  hydrological  systems 
can  complicate  the  targeting  procedure.  This  docu- 
ment is  a  working  outline  of  the  procedure  and  can 
provide  insight  for  state  and  local  decision-makers 
involved  in  developing,  administering  and  imple- 
menting nonpoint  pollution  source  (NPS)  control 
programs.  Many  specific  recommendations  are 
listed  but  the  need  for  states  and  localities  to  be 
flexible  in  their  NPS  control  efforts  is  recognized, 
too.  No  two  water  resource  problems,  state  agency 
infrastructures  or  watershed  landowners  will  be 
exactly  alike.  Thus,  program  flexibility  to  address  a 
wide  range  of  environmental  and  socio-economic 
factors  must  be  anticipated.  Specific  goals  and 
objectives,  however,  remain  the  focal  point  of 
NPS  control  programs  to  achieve  water  quality 
improvements.  The  development  of  a  procedure  to 
set  priorities  for  state  water  resources  should  in- 
clude such  factors  as:  (1)  the  concerns  of  partici- 
pating agencies;  (2)  establishment  of  realistic  goals 
(3)  resources  and  capabilities;  and  (4)  criteria  such 
as  water  quality  problems,  economic  factors,  and 
political  considerations.  Two  programs  estabhshec 
in  1986  will  affect  state  efforts  to  protect  ground 
water  from  nonpoint  and  other  sources  of  pollu 
tion    (1)  the  Sole  Source  Aquifer  Demonstratior 
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Program  and  (2)  the  Wellhead  Protection  Pro- 
gram. Setting  priorities  at  the  watershed  level  fol- 
lows once  the  state  priorities  have  been  estab- 
lished. The  selection  process  should  be  based  on 
the  following  five  criteria;  (1)  type  and  severity  of 
water  resources  impairment;  (2)  type  of  pollutants; 
(3)  source  magnitude;  (4)  transport;  and  (5)  project 
specific  criteria.  (Lantz-PTT) 
W89-09078 


MODEL  ASSESSMENT  FOR  DELINEATING 
WELLHEAD  PROTECTION  AREAS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

P.  Van  der  Heijde,  and  M.  S.  Beljin. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-231485. 

Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA440/6-88-002,  May  1988.  278p,  25 

ref,  3  append.  EPA  contract  68-03-3252. 

Descriptors:  *Path  of  pollutants,  *Wellhead  pro- 
tection areas,  'Groundwater  pollution,  *Model 
studies,  *Water  pollution  control,  Solute  transport, 
Mathematical  models,  Wells. 

One  element  of  the  1986  Amendments  of  the  Safe 
Drinking  Water  Act  (SDWA)  of  1974  is  the  pro- 
tection of  wellhead  areas  from  contaminants  that 
may  have  an  adverse  effect  on  public  health.  In 
establishing  wellhead  protection  areas  (WHPA's), 
many  factors  need  to  be  considered,  such  as  the 
zone  of  influence  around  a  well  or  wellfield,  the 
presence  of  interfering  neighboring  wells  or  well- 
fields,  water  table  drawdown  by  the  wells  or  well- 
fields  under  consideration,  various  sources  of  con- 
tamination in  the  well  recharge  area  (not  necessari- 
ly the  same  as  its  zone  of  influence),  and  flow 
paths,  transport  velocities,  and  travel  times  for 
various  contaminants  under  various  hydrologic 
conditions.  Information  is  presented  on  existing 
groundwater  flow  and  contaminant  transport  and 
fate  models  that  might  be  considered  for  use  in  a 
WHPA  delineating  study.  Sixty-four  models  were 
screened  by  a  computerized  search  in  the  model 
annotation  databases  of  the  International  Ground 
Water  Modeling  Center  (IGWMC).  The  models 
were  chosen  because  of  their  availability,  level  of 
documentation,  and  applicability  to  the  wellhead 
protection  zone  delineating  problem.  Fifty-one  of 
the  models  are  numerical,  and  13  are  analytical  and 
semi-analytical.  The  report  contains  appendixes 
with  summary  descriptions  and  detailed  informa- 
tion of  each  model,  and  a  comparison  of  usability 
and  reliability  characteristics.  (Lantz-PTT) 
W89-09090 


AMBIENT  WATER  QUALITY  CRITERIA  FOR 
ALUMINUM-1988. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Regulations  and  Standards. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-245998. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  440/5-86-008,  August  1988.  47p, 
6  tab,  125  ref. 

Descriptors:  *Water  quality  standards,  'Alumi- 
num, 'Toxicity,  Hydrogen  ion  concentration, 
Chlorides,  Fluoride,  Nitrates,  Phosphates,  Sulfates, 
Humic  acids,  Chemical  reactions,  Bioaccumula- 
tion.  Regulations,  Daphnia,  Fish. 

The  chemistry  of  aluminum  in  surface  water  is 
complex  because  of  five  properties:  (1)  it  is  ampho- 
teric; (2)  ions  such  as  chloride,  fluoride,  nitrate, 
phosphate,  and  sulfate  form  soluble  complexes 
with  aluminum;  (3)  it  can  form  strong  complexes 
with  fulvic  and  humic  acids;  (4)  hydroxide  ions  can 
connect  aluminum  ions  to  form  soluble  and  insolu- 
ble polymers;  and  (5)  under  at  least  some  condi- 
tions, solutions  of  aluminum  in  water  approach 
chemical  equilibrium  rather  slowly.  Acute  tests 
were  conducted  on  aluminum  at  pH  between  6.5 
and  9.0  with  freshwater  species  in  14  genera.  In 
many  tests,  less  than  50%  of  the  organisms  were 
affected  at  the  highest  concentration  tested.  Both 
ceriodaphnids  and  brook  trout  were  affected  at 
concentration  below  4,000  microg/L,  while  other 
fish  and  invertebrate  species  were  not  affected  by 
45,000    microg/L.    Chronic    toxicity    values    for 


Daphnia  magna,  Ceriodaphnia  dubia,  and  the  fat- 
head minnow  were  742.2,  1.908,  and  3.288  microg/ 
L,  respectively.  Bioconcentration  factors  from  50 
to  231  were  obtained  in  tests  with  young  brook 
trout.  Because  of  the  variety  of  forms  of  Al  in 
ambient  water  and  the  lack  of  definition  informa- 
tion about  their  relative  toxicities  to  freshwater 
species,  no  available  analytical  measurement  is 
known  to  be  ideal  for  expressing  aquatic  life  crite- 
ria for  Al.  At  the  present,  acid-soluble  Al  is  prob- 
ably the  best  measurement.  (Lantz-PTT) 
W89-09113 


REVIEW  OF  TECHNICAL  DOCUMENTS:  SUP- 
PORTING PROPOSED  REVISIONS  TO  EPA 
REGULATIONS  FOR  THE  DISPOSAL/REUSE 
OF  SEWAGE  SLUDGE  UNDER  SECTION 
405(D)  OF  THE  CLEAN  WATER  ACT. 
Environmental  Protection  Agency,  Washington, 
DC.  Science  Advisory  Board. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-243407. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  SAB-EEC-87-015,  January  1987.  78p, 
4  fig,  31  ref,  6  append. 

Descriptors:  'Sludge  disposal,  'Sludge  utilization, 
'Regulations,  'Waste  disposal,  Waste  renovation, 
Water  reuse,  Incineration,  Ocean  dumping,  Land 
disposal,  Risk  assessments,  Landfills. 

In  August  1985  the  Environmental  Engineering 
Committee  of  the  Science  Advisory  Board  of  EPA 
was  asked  by  the  Office  of  Water  Regulations  and 
Standards  (OWRS)  to  review  technical  documents 
supporting  development  of  EPA  regulations  for 
the  disposal/reuse  of  sewage  sludge  under  Section 
405(d)  of  the  Clean  Water  Act.  The  Committee 
was  also  asked  by  the  Office  of  Marine  and  Estua- 
rine  Protection  (OMEP)  to  review  technical  docu- 
ments supporting  revisions  of  the  EPA  ocean 
dumping  regulations.  Some  of  the  Committee's 
principal  findings  and  recommendations  are  out- 
lined. A  working  definition  of  risk,  as  used  in  these 
assessments,  should  be  clearly  articulated  in  the 
documents.  The  methodologies  themselves  include 
assumptions  about  management  practices  and 
changes  that  will  mitigate  risks.  These  assumptions 
should  be  clearly  presented  in  the  documents.  For 
the  purpose  of  generating  supposed  'reasonable 
worst  case'  estimating  many  subjective  and  con- 
servative assumptions  are  made.  When  combined, 
they  produce  multiplicative  conservatism  which 
can  become  unrealistic.  The  risk  evaluations  are 
based  upon  the  concept  of  the  'Most  Exposed 
Individual  (MEI).'  Sole  reliance  on  the  concept  is 
flawed.  The  Committee  has  serious  concerns  about 
the  uncertainties  of  the  release  and  source  charac- 
terization data  for  many  sludge  management  prac- 
tices. The  documents  should  clearly  acknowledge 
that  certain  factors  have  not  been  addressed:  expo- 
sure to  pathogens,  degradation  product,  products 
of  incomplete  combustion,  ecosystems  effects,  toxi- 
cities of  mixtures,  reversability  of  effects,  and  phar- 
macokinetics. The  two  major  routes  of  exposure  of 
the  MEI  in  the  landfilling  option  are  the  drinking 
of  contaminated  well  water  and  inhalation  of 
vapors  in  the  air.  Further  recommendations  ad- 
dress: (1)  land  application/distribution  and  market- 
ing; (2)  incineration;  and  (3)  ocean  disposal. 
(Lantz-PTT) 
W 89-09 127 
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TOXICOLOGIC  RISK  MANAGEMENT  AT  THE 
COMMUNITY  LEVEL:  THE  CASE  OF  CHEMI- 
CALLY CONTAMINATED  GROUNDWATER 
USED  AS  DRINKING  WATER, 

Cornell  Univ.,  Ithaca,  NY.  Graduate  School. 

For   primary   bibliographic   entry   see   Field    5G. 

W 89-08242 


RISK-ANALYSIS  BASED  STRATEGY  ON 
MULTI-PURPOSE  RESERVOIR  SYSTEMS  OP- 
ERATIONS, 


Techniques  Of  Planning — Group  6A 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Urban  and  Regional  Planning.  "' 
L.  M.  Cabezas-Canelos. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8605129.  Ph.D.  Dissertation,  1985. 
172p,  20  fig,  30  tab,  102  ref,  append. 

Descriptors:  'Multipurpose  reservoirs,  'Resource 
allocation,  'Management  planning,  'Water  re- 
sources management,  Risks,  Storage  requirements, 
Storage  capacity,  Reservoir  storage,  Cost  analysis, 
Texas,  Waco  Lake. 

A  generalized  procedure  for  evaluating  multipur- 
pose reservoir  systems  is  delineated  based  on  risk, 
reliability,  and  storage  reallocations  between  flood 
control  and  municipal  and  industrial  water  supply. 
The  generalized  procedure  was  applied  to  a  pro- 
posed storage  capacity  reallocation  in  Waco  Lake, 
Texas.  The  procedure  was  also  evaluated  by  indi- 
viduals from  federal,  state,  and  local  agencies  in- 
volved in  reservoir  operations,  management,  and 
planning  in  Texas.  Application  of  the  generalized 
procedure  for  evaluating  the  risks  and  conse- 
quences associated  with  the  conflicting  uses  of 
Waco  Lake  indicate  that  economically  optimum 
storage  allocations  vary  with  changes  in  water 
demand,  as  long  as  the  characteristics  of  the  flood 
plain  are  considered  to  be  constant.  But  the  high 
costs  of  implementing  reallocation  plans  render 
most  storage  reallocations  unfeasible.  The  determi- 
nation of  comparable  expected  costs  of  risk  for 
conflicting  reservoir  purposes  constitutes  valuable 
additional  information  to  water  managers  and  deci- 
sion makers  for  making  more  rational  choices  as 
decisions  regarding  allocations  of  limited  resources 
become  more  difficult.  (Cremmins-AEPCO) 
W89-08244 


DESIGNING  CONTAMINATED  GROUND- 
WATER REMEDIATION  SYSTEMS  USING 
NUMERICAL  SIMULATION  AND  NONLIN- 
EAR OPTIMIZATION, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field    5G. 

W89-08252 


SHARED  RESPONSIBILITY:  WATER  AND 
LAND  PLANNING  AND  MANAGEMENT  IN 
THE  UNITED  STATES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 

and  Wildlife  Management. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-08254 


BALANCING  PUBLIC  AND  PRIVATE  INTER- 
ESTS IN  WATER  QUALITY  PLANNING:  MO- 
TIVATIONS FOR  PARTICIPATION, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-08258 


HYDROLOGICAL  INVERSE  PROBLEM:  RE- 
CONSIDERATION AND  APPLICATION  TO 
THE  MICROCOMPUTER, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08261 


SIMULATION  MODEL  FOR  MANAGING  IR- 
RIGATION PROJECTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-08265 


DEVELOPMENT  OF  METHODOLOGIES  FOR 
DETERMINING  HYDROPOWER  WATER 
STORAGE  STRATEGIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08266 
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Group  6A — Techniques  Of  Planning 

DEVELOPING  AN  INTEGRATED  MODEL 
FOR  EVALUATING  THE  ECONOMIC  AND 
ECOLOGIC  EFFECTS  OF  REDUCING  NON- 
POINT  SOURCE  POLLUTION  IN  A  PALOUSE 
WATERSHED, 

Idaho  Univ.,  Moscow.  Dept.  of  Plant,  Soil  and 
Entomological  Sciences. 
M.  A.  Brusven,  and  A.  A.  Prato. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15521/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Institute,  Moscow, 
Completion  Report,  July  1988.  30p,  3  tab,  7  fig,  25 
ref.  USGS  contract  14-08-0OO1-G1419.  USGS 
project  G1419-03. 

Descriptors:  *Nonpoint  pollution  sources,  'Statisti- 
cal models,  *  Idaho,  'Watershed  management,  Tom 
Beall  watershed,  Erosion  control,  Farm  income, 
AGNPS  model,  Ecological  effects,  Economic 
evaluation. 

A  linear  programming  model  and  the  AGNPS 
model  were  used  to  determine  those  resource  man- 
agement systems  that  maximized  total  net  farm 
income  and  reduced  total  erosion  and  nonpoint 
source  pollution  in  Idaho's  Tom  Beall  Watershed. 
Erosion  decreased  and  water  quality  improved  sig- 
nificantly with  the  optimal  resource  management 
systems.  The  optimal  resource  management  sys- 
tems for  reducing  erosion  to  5  tons/acre/year  (IT) 
and  10  tons/acre/year  (2T)  resulted  in  substantially 
lower  sediment,  nitrogen,  phosphorus  and  chemi- 
cal oxygen  demand  at  the  watershed  outlet.  Aver- 
aged over  the  four  storm  events  (10,  25,  50  and  100 
years),  sediment,  nitrogen,  phosphorus  and  chemi- 
cal oxygen  demand  declined  by  45,  38,  38  and 
24%,  respectively,  at  the  2T  level,  and  by  72,  64, 
64,  and  29%,  respectively,  at  the  IT  level.  (USGS) 
W89-08344 


ENDOW:  AN  APPLICATION  OF  AN  EXPERT 
SYSTEM  IN  TECHNOLOGY  TRANSFER, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

F.  D.  Shields. 

Water  Operations  Technical  Support  Information 

Exchange  Bulletin,  Vol  E-88-3,  December  1988. 

5p,  1  fig,  1  tab,  4  ref. 

Descriptors:  'Artificial  intelligence,  'Expert  sys- 
tems, 'Information  exchange,  'Computer  pro- 
grams, 'Technology  transfer,  ENDOW,  Comput- 
ers, Expert  systems,  Waterways,  Bank  protection, 
Civil  exgineering. 

An  expert  system  is  a  computer  system  that  emu- 
lates some  of  the  problem-solving  ability  of  a 
human  expert  in  a  given  field.  Expert  systems 
differ  from  procedural  languages  like  FORTRAN 
in  that  they  use  logic  and  rules  of  thumb  to  assess 
data  and  solve  problems.  Expert  systems  are  part 
of  the  larger  field  of  artificial  intelligence,  and 
widespread  application  of  both  artificial  intelli- 
gence and  expert  systems  has  not  yet  been  attained. 
A  simple  expert  system,  ENDOW  (for  Environ- 
mental Design  of  Waterways),  has  been  developed 
under  the  Water  Operational  Technical  Support 
(WOTS)  program  to  facilitate  technology  transfer 
to  Corps  field  offices.  The  current  release  of 
ENDOW  contains  modules  for  streambank  protec- 
tion and  flood-control  channel  projects,  and  a  draft 
version  containing  an  additional  module  for  levee 
projects  is  in  review.  When  running  ENDOW,  a 
user  answers  queries  from  the  program  regarding 
the  project  setting  and  environmental  objectives. 
ENDOW  then  responds  with  a  list  of  project 
features  for  further  study  and  possible  inclusion. 
Help  screens  that  provide  detailed  descriptions  of 
features  and  information  about  cost  and  perform- 
ance can  be  requested  for  any  feature  selected. 
ENDOW  Release  1.0  is  presently  available  free  of 
charge  to  users,  and  work  on  future  releases  con- 
tinues. ENDOW  Draft  Version  3.0  is  currently 
under  technical  review  by  a  landscape  architect 
and  several  biologists  in  the  Waterways  Experi- 
mental Station  Environmental  Laboratory.  When 
the  current  review  process  is  completed,  the 
knowledge  base  in  ENDOW  Draft  Version  3.0 
will  be  transferred  to  new  software  using  an  expert 
system  development  tool  ('a  shell').  ENDOW  Re- 
lease  1.0  was  written  in  the  PROLOG  language 


because  the  shells  examined  prior  to  software  de- 
velopment were  either  too  costly  or  too  inflexible 
or  both.  (Lantz-PTT) 
W89-08542 


BUFFALO  METROPOLITAN  AREA,  NY,  ERIE 
COUNTY  ALONG  LAKE  ERIE  AND  NIAGARA 
RIVER-SHORELINE  PROTECTION  INTERIM 
RECONNAISSANCE  REPORT. 

Army  Engineer  District,  Buffalo,  NY. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08553 


SYMPOSIUM  ON  REMOTE  SENSING  FOR 
RESOURCES  DEVELOPMENT  AND  ENVI- 
RONMENTAL MANAGEMENT,  ENSCHEDE, 
AUGUST  1986. 

For  primary  bibliographic  entry  see  Field  7A 
W89-08572 


LAND  USE  ALONG  THE  TANA  RIVER, 
KENYA-A  STUDY  WITH  SMALL  FORMAT 
AERIAL  PHOTOGRAPHY  AND  MICROLIGHT 
AIRCRAFT, 

DHV  Consulting  Engineers,  Amersfoort  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08574 


SYMPOSIUM  ON  REMOTE  SENSING  FOR 
RESOURCES  DEVELOPMENT  AND  ENVI- 
RONMENTAL MANAGEMENT,  ENSCHEDE, 
AUGUST  1986. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08577 


SATELLITE  DATA  IN  AQUATIC  AREA  RE- 
SEARCH: SOME  IDEAS  FOR  FUTURE  STUD- 
IES, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-08597 


SYMPOSIUM  ON  REMOTE  SENSING  FOR 
RESOURCES  DEVELOPMENT  AND  ENVI- 
RONMENTAL MANAGEMENT,  ENSCHEDE, 
AUGUST  1986. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08609 


IDENTIFYING  AND  REDUCING  LOSSES  IN 
WATER  DISTRIBUTION  SYSTEMS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-08698 


PROPOSED  STUDY  OF  RECHARGE  PROC- 
ESSES IN  FRACTURE  AQUIFERS  OF  SEMI- 
ARID  BOTSWANA, 

Botswana  Univ.,  Gaborone.  Faculty  of  Science. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-08837 


WATER-RESOURCES  ACTIVITIES  IN  OHIO, 
1986. 

Geological    Survey,   Columbus,   OH.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-09213 


6B.  Evaluation  Process 


SHARED  RESPONSIBILITY:  WATER  AND 
LAND  PLANNING  AND  MANAGEMENT  IN 
THE  UNITED  STATES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 
and  Wildlife  Management. 
R.  F.  Dworsky. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order    No     8622666.    Ph.D.    Dissertation,    1986. 


256p,  1  fig,  8  tab,  1 10  ref. 

Descriptors:  'Water  resources  development,  'Re- 
gional planning,  'Management  planning,  'Land  re- 
sources, Federal  jurisdiction,  Governmental  inter- 
relations, Regional  development,  Case  studies,  Re- 
sources development,  Resources  management. 

Regional  planning  and  management  organizations 
for  water  and  land  resources  were  evaluated  to 
determine  how  they  can  be  effective  and  respon- 
sive within  a  social  environment  whose  main  char- 
acteristic is  change.  Federalism  and  intergovern- 
mental planning  experiences  were  examined  in 
terms  of  shared  responsibility  for  the  origins  and 
evaluation  of  efforts  to  manage  natural  resources  in 
the  public  sector.  Natural  resources  management 
case  studies  dealing  with  water  and  land  planning 
in  New  York,  Puerto  Rico,  Vermont,  and  Alaska 
are  discussed.  Management  must  develop  capabili- 
ties to  recognize  and  adapt  to  change  when  it  is 
imminent  or  when  it  occurs.  Control  of  the  rate  of 
change,  or  of  indiscriminate  and  damaging  change, 
when  desirable  and  feasible,  must  also  be  sought  as 
a  useful  capability.  Planning  for  natural  resources 
must  consider  new  methods  of  conflict  resolution. 
These  methods  must  be  evaluated  for  public  par- 
ticipation as  well  as  on  the  political  question  of 
plan  implementation.  (Cremmins-AEPCO) 
W89-08254 


BALANCING  PUBLIC  AND  PRIVATE  INTER- 
ESTS IN  WATER  QUALITY  PLANNING:  MO- 
TIVATIONS FOR  PARTICIPATION, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  City 
and  Regional  Planning. 
B.  S.  Stiftel. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8711168.  Ph.D.  Dissertation,  1986. 
283p,  19  fig,  39  tab,  628  ref,  append. 

Descriptors:  'Public  participation,  'Water  quality, 
'Model  studies,  'Benefits,  'Planning,  'Motivation, 
Surveys,  Social  participation. 

The  underrepresentation  of  public  interests  and  the 
overrepresentation  of  private  interests  in  water 
quality  planning  were  studied  based  on  the  re- 
wards and  motivations  of  participation.  A  General 
Model  of  Participation  in  Planning  is  developed 
and  a  set  of  assertions  concerning  differential  in- 
centives and  obstacles  for  participation  between 
public  and  private  participants  is  derived  from  the 
model.  The  model  was  tested  using  data  about 
citizen  participants  in  the  North  Carolina  statewide 
water  quality  planning  program.  The  model  is 
based  on  interest  group,  collective  action,  and  ex- 
change theories;  the  socioeconomic  model  of  par- 
ticipation; and  synanthrometrics.  Analysis  of  a  par- 
ticipant survey  indicates  that  private  interests  par- 
ticipate more  than  public  interests,  public  interests 
value  collective  material  rewards  more  than  pri- 
vate participants,  but  only  limited  support  is  found 
for  the  expectation  that  private  interests  value  se- 
lective material  rewards  more  than  public  partici- 
pants. No  differences  were  found  for  value  placed 
on  solidary  and  expressive  rewards  by  the  two 
interests.  Rewards  are  found  to  be  related  to  levels 
of  participation  only  sporadically.  (Cremmins- 
AEPCO) 
W89-08258 


ECONOMIC  EVALUATION  OF  CONSERVA- 
TION CONCEPTS  FOR  MUNICIPAL  WATER 
SUPPLY  SYSTEMS, 

Utah  Water  Research  Lab.,  Logan. 

For   primary   bibliographic   entry   see   Field   3D. 

W 89-08449 

THEMATIC  MAPPING  FROM  AERIAL  PHO- 
TOGRAPHS FOR  KANDI  WATERSHED  AND 
AREA  DEVELOPMENT  PROJECT,  PUNJAB, 
INDIA, 

Planning  &  Design  St.Directorate  (IB),  Punjab, 

Chandigarh,  India. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08578 
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WATER  RESOURCES  PLANNING— Field  6 


Cost  Allocation,  Cost  Sharing,  Pricing/Repayment — Group  6C 


WATER  RESOURCES  POLICY  FOR  ASIA. 

Proceedings  of  the  Regional  Symposium  on  Water 
Resources  Policy  in  Agro-Socio-Economic  Devel- 
opment, Dhaka,  Bangladesh,  4-8  August  1985. 
A. A.  Balkema,  Rotterdam,  Netherlands.  1987. 
627p.  Edited  by  Mohammed  Ali,  George  E.  Rado- 
sevich  and  Akbar  Ali  Khan. 

Descriptors:  'Economic  aspects,  'Alternative 
planning,  'Asia,  'Agriculture,  'Developing  coun- 
tries, 'Social  aspects,  'Water  resources  develop- 
ment, 'Water  policy,  Water  management,  Ground- 
water management,  Planning,  Water  law,  South- 
east Asia,  Symposium. 

In  association  with  the  United  States  Agency  for 
International  Development,  Dhaka,  the  Ministry  of 
Irrigation,  Water  Development  and  Flood  Control 
in  Bangladesh  organized  a  regional  symposium 
held  in  Dhaka  August  4-8,  1985  on  'The  Role  of 
Water  Resources  Policy  In  Agro-Socio-Economic 
Development'.  The  present  volume  contains  the 
papers  presented  in  this  symposium.  The  papers 
fall  in  3  categories:  Part  I,  Problems-Problem 
S666ing,  Part  II,  Policies-Substantive  Alternatives 
in  Water  Policy  and  Law;  and  Part  III,  Practices- 
Planning  and  Implementation  Processes.  There  is 
also  a  summary  of  panel  discussions.  The  structure 
of  this  volume  is  guided  by  the  underlying  effort  of 
discussing  issues,  problems,  and  solutions  affecting 
the  planning  and  implementation  of  water  re- 
sources management  through  the  interaction  of 
water  resources  experts  in  a  variety  of  disciplines, 
governmental  policy  makers,  and  water  adminis- 
trators. The  primary  purpose  is  to  focus  on  the  role 
of  a  coherent  policy  framework  and  the  related 
institutional  framework  associated  with  the  devel- 
opment, utilization,  and  management  of  national 
and  transnational  surface  and  groundwater  re- 
sources. (See  W89-08900  thru  W89-08933)  (Sand- 
PTT) 
W89-08899 


POLICY  FRAMEWORK  AND  INSTITUTIONS 
FOR  WATER  RESOURCES  PLANNING,  DE- 
VELOPMENT, AND  MANAGEMENT  IN  PAKI- 
STAN, 

Pakistan  Water  and  Power  Development  Author- 
ity, Lahore. 
M.  Badruddin. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 
kema, Rotterdam,  Netherlands.  1987.  p  105-117,  3 
fig- 
Descriptors:  'Irrigation  requirements,  'Multiob- 
jective  planning,  'Water  resources  development, 
'Water  management,  'Water  policy,  'Policy 
making,  'Pakistan,  'Developing  countries,  Agri- 
culture, Groundwater  management,  Watershed 
management,  Planning,  Wells,  Reservoirs,  Naviga- 
tion, Irrigation,  Recreation  facilities,  Saline  water, 
Land  reclamation,  Economic  aspects,  Saline  soils, 
Public  health,  Conjunctive  use,  Investment. 

Agriculture  in  Pakistan  is  greatly  dependent  on 
irrigation,  the  irrigated  area  accounting  for  90%  of 
the  total  agricultural  production.  The  primary 
agency  dealing  with  water  resources  at  the  federal 
level  is  the  Water  and  Power  Development  Au- 
thority, which  is  concerned  with:  the  prevention  of 
waterlogging,  reclamation  of  saline  lands,  and  dis- 
posal of  drainable  surplus  (saline)  from  the  irrigat- 
ed areas;  irrigation  water  supply  and  recreational 
uses  of  water  resources;  inland  navigation;  flood 
control  and  watershed  management;  and  preven- 
tion of  any  public  health  effects  resulting  from 
operations  of  the  organization.  The  principal  prob- 
lems associated  with  water  resources  planning,  de- 
velopment and  management  have  been  addressed 
under  two  sets  of  policy  recommendations  -  one 
dealing  with  water-related  matters  and  the  other 
with  financial  matters.  With  respect  to  the  water- 
related  policies,  the  provision  of  'controlled'  and/ 
or  'guaranteed'  water  supply  is  regarded  as  the  key 
to  improving  farm  production.  The  objectives  are 
addressed  by  the  following  policy  recommenda- 
tions: (1)  all  future  developments  of  usable  ground- 
water should  be  entrusted  to  the  private  sector, 
with  the  assistance  of  the  public  sector  in  the  form 
of  supervised  credit,  technology  supply,  and  infor- 
mation; (2)  present  public  tubewells  in  usable 
groundwater  areas  would  be  gradually  phased  out 


and  replaced  by  private  tubewells;  (3)  basin-wide 
management  would  be  a  major  objective  of  the 
government  through  the  integrated  use  of  rivers 
and  reservoirs,  conjunctive  use  of  surface  and 
groundwater,  and  advance  crop  planning.  Finan- 
cial policies  are  addressed  to  the  creation  of  an 
economic  environment  that  will  provide  incentives 
for  increased  production,  and  to  implement  the 
strategy  of  increased  mobilization  of  domestic 
saving  to  finance  further  investment.  (See  also 
W89-08899)  (Sand-PTT) 
W89-08907 


IMPLEMENTING  WATER  RESOURCES  POLI- 
CIES: SOCIAL  CONSIDERATIONS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Soci- 
ology. 
For  primary  bibliographic  entry  see  Field  6E. 

W89-08925 


ECONOMIC  CONSIDERATIONS  AND  ALTER- 
NATIVES IN  WATER  POLICY  FORMULA- 
TION FOR  BANGLADESH, 

PATC,  Dhaka,  Bangladesh. 
A.  A.  Khan. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 
kema, Rotterdam,  Netherlands.  1987.  p  459-484,  6 
tab,  39  ref. 

Descriptors:  'Alternative  planning,  'Optimum  de- 
velopment plans,  'Water  resources  development, 
'Water  policy,  'Bangladesh,  'Developing 
countries.'Planning,  'Economic  aspects,  'Irriga- 
tion, 'Agriculture,  Flood  control,  Fisheries,  Navi- 
gation, Domestic  water  use,  Industrial  water  use, 
Rice,  Technology,  Wells,  International  agree- 
ments. 

The  interrelationships  of  various  uses  of  water  in 
Bangladesh  has  made  the  task  of  water  develop- 
ment extremely  complex.  Because  of  lack  of  poli- 
cies and  resources,  water  development  has  so  far 
proceeded  on  an  ad  hoc  basis.  What  is  needed  is  an 
integrated  approach  so  that  solutions  of  some  prob- 
lems do  not  create  problems  of  different  types. 
Several  biases  in  the  existing  water  schemes  can  be 
identified:  a  technological  bias  that  discriminates 
against  traditional  methods  which  are  in  line  with 
the  socioeconomic  realities  of  the  country;  a  rice 
bias  in  planning  that  overlooks  the  needs  for  fish- 
ery and  navigation;  a  tubewell  bias  that  favors  the 
import-oriented  groundwater  development;  and  a 
flood  control  bias  which  is  indifferent  to  the  exter- 
nalities and  linkages  of  such  schemes.  Most  of  the 
projects  in  the  water  sector  are  not  optimally  used 
due  to  lack  of  suitable  organizations.  The  projects 
should  be  examined  not  only  from  the  technical 
but  also  from  the  beneficiaries'  point  of  view.  The 
country  has  to  find  ways  to  develop  surface  water 
resources  to  meet  the  demands  for  water  in  the 
near  future.  The  tradeoffs  in  the  water  sector 
cannot  be  resolved  on  economic  considerations 
alone.  The  scope  of  viable  projects  will  vary  ac- 
cording to  political  scenarios,  of  which  there  are 
two  options:  autarkic  water  development,  or  devel- 
opment of  water  resources  in  cooperation  with  co- 
riparian  states.  From  an  economic  point  of  view, 
the  development  of  water  resources  without  coop- 
eration of  co-riparian  states  will  be  highly  expen- 
sive. (See  also  W89-08899)  (Sand-PTT) 
W89-08926 


TECHNICAL  CONSIDERATIONS  IN  WATER 
POLICY  FORMULATION  AND  IMPLEMEN- 
TATION, 

Utah    Agricultural    Experiment    Station,    Logan. 
International  Irrigation  Center. 
G.  V.  Skogerboe. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 
kema, Rotterdam,  Netherlands.  1987.  p  485-494,  4 
fig,  4  ref. 

Descriptors:  'Water  resources  development, 
'River  basin  development,  'Water  policy,  'Plan- 
ning, Structural  engineering,  Management  plan- 
ning, Project  planning. 

In  the  early  stages  of  river  basin  development, 
there  is  a  reliance  on  physical  structures  (hard- 
ware), while  software  (management)  solutions  are 


mostly  needed  as  the  water  supplies  become  more 
fully  utilized.  Developing  and  implementing  soft- 
ware solutions  must  rely  on  known  processes  that 
can  be  adapted  to  local  conditions,  rather  than 
using  prescriptive  approaches,  which  is  difficult 
for  governmental  agencies  having  a  history  of 
hardware  development.  Flexibility  during  imple- 
mentation is  important  so  that  the  program  can  be 
refined  based  on  monitoring  and  evaluation  results, 
thereby  helping  to  accommodate  the  'learning 
process'  being  sensitively  adapted  to  local  condi- 
tions. This  article  discusses  the  technical  factors  to 
be  considered  for  a  more  successful  integrated 
design  and  operation  of  water  systems.  (See  also 
W89-08899)  (Sand-PTT) 
W89-08927 


COST  EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAM IN  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-09031 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


INNOVATIVE  PRICING  FOR  RESIDENTIAL 
WATER  SUPPLY, 

Clark  Univ.,  Worcester,  MA.  Dept.  of  Geography 
R.  D.  Obeiter. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8623642.  Ph.D.  Dissertation,  1986. 
164p,  15  tab,  70  ref,  2  append. 

Descriptors:  'Pricing,  'Water  supply,  'Domestic 
water,  'Cost  analysis,  'Water  use,  Tariff,  Water 
demand,  Water  conservation,  Case  studies,  Mar- 
ginal costs. 

A  methodology  was  developed  for  innovative 
pricing  of  water  supply  based  on  marginal  costs. 
The  results  were  evaluated  of  an  experiment  de- 
signed to  elicit  customer  response  to  a  time-differ- 
entitated  rate  structure  for  water  supply  based  on 
peak  load  pricing.  Water  using  behavior  of  a  group 
of  residential  consumers  was  also  studied,  and  im- 
plications for  the  development  of  innovative  tariffs 
for  water  supply  were  examined.  Results  indicate 
that  the  demand  for  water  supply  was  not  as 
sensitive  to  price  as  expected.  Response  to  time 
differentiated  prices  was  almost  identical  to  that 
for  experimental  pricing.  There  was  no  difference 
in  off-peak  consumption  among  any  of  the  study 
groups  and  only  50%  of  the  time  was  there  any 
difference  in  on-peak  consumption  patterns.  Water 
using  behavior  was  not  significantly  affected  by 
price.  Alternative  pricing  was  an  acceptable  rate 
structure.  Water  was  perceived  as  being  a  valuable 
resource,  worth  conserving.  Conservation,  howev- 
er, was  the  result  of  a  moral  conservation  ethic  and 
not  related  to  price  incentives.  Time  of  use  pricing 
for  residential  water  supply  would  probably  not 
affect  efficiency  gains  in  excess  of  the  costs  of  the 
more  expensive  meters  required  to  record  con- 
sumption by  time  of  day.  (Cremmins-AEPCO) 
W89-08259 


FEASIBILITY  STUDY  OF  THE  PRIVATIZA- 
TION OF  PUBLIC  WASTEWATER  TREAT- 
MENT WORKS, 

Auburn  Univ.,  AL.  Dept.  of  Political  Science. 
For  primary  bibliographic  entry  see  Field  6E. 

W89-08404 


COST    EFFECTIVENESS    OF    THE    STREAM 
FLOW-GAGING  PROGRAM  IN  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08409 


COST  EFFECTIVENESS  OF  STREAM-GAGING 
PROGRAM  IN  MICHIGAN, 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6C— Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-08672 

SMALL  WATER  SYSTEM  TREATMENT 
COSTS 

Culp/Wesner/Culp,  Santa  Ana,  CA. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08700 

COST  EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08828 

COST-BENEFIT  ANALYSIS  OF  A  PROPOSED 
STORM  SURGE  BARRIER  ON  THE  RIVER 
SCHELDT  (BELGIUM), 

Katholieke  Univ.  Leuven  (Belgium). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-08892 

SOME  ASPECTS  OF  U.S.  GEOLOGICAL 
SURVEY  ACTIVITIES  RELATED  TO  THE  EF- 
FECTS OF  CONTAMINANTS  ON  WATER  RE- 
SOURCES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W  89-09008 

6D.  Water  Demand 

ECONOMIC  ANALYSIS  OF  CONJUCTIVE  USE 
OF  WATER:  THE  CASE  OF  MAHI-KADANA 
IRRIGATION  PROJECT  IN  GUJARAT,  INDIA, 

Illinois  Univ.  at  Urbana-Champaign.  Graduate 
Coll.  .  , 

For  primary  bibliographic  entry  see  Field  3F. 
W89-08243 

RISK-ANALYSIS  BASED  STRATEGY  ON 
MULTI-PURPOSE  RESERVOIR  SYSTEMS  OP- 
ERATIONS, 

Texas  A  and  M  Univ.,  College^  Station.  Dept.  of 

Urban  and  Regional  Planning.  °00 

For  primary  bibliographic  entry  see  Field  6A. 
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INNOVATTVE  PRICING  FOR  RESIDENTIAL 
WATER  SUPPLY, 

Clark  Univ.,  Worcester,  MA.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6C. 
W89-08259 


low  water  development  costs.  Other  shallow 
groundwater  users  in  the  Al  Ha'ir  Basin  and  Wadi 
Nisah,  such  as  farmers,  should  benefit  from  one  of 
the  following  alternatives:  (1)  monetary  compensa- 
tion or  an  offer  of  farmland  in  areas  outside  the 
Riyadh  region;  (2)  farmers  should  be  allowed  to 
drill  wells  into  Minjur  Aquifer,  since  the  piezome- 
tric  level  is  shallow  and  the  aquifer  is  artesian  at 
the  east  end  of  Nisah;  and  (3)  farmlands  in  the 
Upper  Wadi  Hanifah  can  be  supplied  with  high 
quality  treated  sewage  effluent  with  use  of  proper 
irrigation  methods.  For  maximum  advantageous 
groundwater  use,  farmers  should  be  encouraged  to 
use  the  most  advanced  irrigation  methods  and 
techniques  to  reduce  overflow  and  water  evapora- 
tion. (Cremmins-AEPCO) 
W89-08263 


seminar  would  use  the  information  in  formulating 
opinions  in  developing  recommendations  for  poli- 
cies and  actions  that  would  affect  the  availability 
and  future  use  of  New  Mexico's  water  resources. 
The  purpose  of  this  report  is  to  provide  supple- 
mentary data  on  the  water  supply  and  future  water 
use  that  was  developed  in  the  process  of  writing 
the  New  Mexico  First  briefing  report.  The  report 
provides  data  related  to  water  supply  for  future 
use,  water  demands  in  New  Mexico,  projected 
water  depletions  for  three  scenarios  on  a  basin-by- 
basin  basis  and  potential  economic  growth  scenar- 
ios. (Lansford-NM  St  U.) 
W89-08347 


HISTORY  OF  NEW  MEXICO  STATE  UNIVER- 
SITY'S WELL  DEVELOPMENT  AND 
GROUNDWATER  USE, 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 
C.  Lashway. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-109763/ 
AS,  price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report  No.  232,  July 
1988.  130p,  37  fig,  1  tab,  55  ref.  USGS  state  project 
13454651. 

Descriptors:  *New  Mexico,  'Groundwater,  •Irri- 
gation water,  *Wells,  "History,  Water  use,  Water 
demand,  Surface  water,  Domestic  water. 

During  the  past  one  hundred  years,  New  Mexico 
State  University  (NMSU)  students,  faculty  and 
staff,  have  had  an  increasing  demand  for  water  to 
meet  their  domestic,  educational  and  research 
needs.  The  Experiment  Station,  an  integral  part  of 
NMSU,  has  also  required  water  to  fulfill  its  agri- 
cultural research  responsibilities  to  the  people  of 
New  Mexico.  Because  of  the  Rio  Grande's  uncer- 
tain flow,  and  NMSU's  continual  growth,  the  river 
has  never  been  able  to  meet  these  educational  and 
research  needs.  The  university  found  the  only  way 
it  could  meet  these  needs  in  a  semiarid  climate  was 
to  drill  wells  for  access  to  groundwater.  The  drill- 
ing of  these  wells  is  a  vital  part  of  the  university's 
history.  Without  access  to  underground  water 
NMSU  would  not  exist  as  it  is  known  today,  an 
institution  providing  education  in  agriculture,  engi- 
neering, and  the  humanities  to  14,000  students. 
This  study  examined  how  the  university  has  used 
its  surface  and  groundwater  resources  during  the 
past  one  hundred  years.  Emphasis  was  placed  upon 
the  development  of  wells  for  domestic,  irrigation 
and  economic  purposes.  The  study  is  confined  to 
NMSU's  main  campus,  as  well  as  other  university 
properties  located  in  the  Mesilla  Valley,  but  which 
are  not  a  part  of  the  main  campus.  (Lashway- 
NMWRRI) 
W89-08330 


WATER  RESOURCES  AND  PROVISION 
PROBLEMS  OF  RIYADH,  SAUDI  ARABIA:  AN 
ANALYTICAL  STUDY, 

Oregon  Univ.,  Eugene.  Dept.  of  Geography. 
K.  Al-Mudaiheem. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8605825.  Ph.D.  Dissertation,  1985. 
26  lp,  39  fig,  24  tab,  131  ref,  2  append. 

Descriptors:  'Water  resources  development,  'Eco- 
nomic aspects,  'Developing  countries,  'Ground- 
water management,  'Water  demand,  'Water 
supply,  Geography,  Irrigation  programs,  Cost 
analysis,  Wastewater  treatment,  Seawater. 

The  economic  and  geographic  characteristics  of 
water  in  the  city  of  Riyadh  were  studied  to  deter- 
mine their  potential  for  meeting  increasing  water 
demand  amid  rising  water  exploitation  costs.  The 
management  of  groundwater  withdrawal  and  use 
was  also  studied.  Water  resources  and  management 
problems  in  Riyadh  were  compared  with  those  in 
I  uv.on,  Arizona.  The  shallow  aquifers  of  the 
Riyadh  region  in  Wadi  Nisah  should  be  used  exclu- 
sively for  Riyadh's  water  supply  because  of  their 


WATER  SUPPLY  AND  DEMAND  FOR  NEW 
MEXICO  1985-2030  -  RESOURCE  DATA  BASE, 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruccs. 

R.  R.  Lansford,  J.  W.  Hernandez,  G.  Burner,  C. 
Lightfoot,  and  J.  Costello. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 13930/ 
AS,  price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  M18,  May  1988.  93p,  29  fig,  51  tab,  13  ref. 
USGS  state  project  1345674. 

Descriptors:  'Databases,  'Water  supply,  'Water 
use,  'Water  demand,  'Water  depletion,  Water 
management,  Water  quality,  Data  collection, 
Water  scarcity,  Projections. 

A  report  titled,  Water:  Lifeblood  of  New  Mexico 
was  prepared  by  the  New  Mexico  Water  Re- 
sources Research  Institute  for  New  Mexico  First 
to  serve  as  a  briefing  document  for  the  Second 
Town  Hall  seminar.  The  goal  of  that  document 
was  to  present  generalized  information  on  the 
availability,  use,  and  management  issues  relative  to 
the  state's  water  supply.  The  participants  of  the 


INVENTORY  OF  INTERBASES  WATER 
TRANSFERS  IN  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
L.  C.  Trotta. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-466,  (1988). 

Descriptors:  'Interbasin  transfers,  'Minnesota, 
Water  conveyance,  Sewers,  Groundwater  infiltra- 
tion. 

Water  transfer  data  were  collected  by  the  U.S. 
Geological  Survey,  in  cooperation  with  the  Minne- 
sota Department  of  Natural  Resources,  from  the  13 
hydrologic  subregions  in  Minnesota.  About  30,000 
acre-ft  of  water  is  exported  annually  from  eight  of 
these  subregions.  Interbasin  transfer  of  water  is 
classified  according  to  type  of  water  conveyance 
in  Minnesota.  This  information  is  needed  by  water- 
system  managers  and  planners  to  develop  water 
budgets  for  major  river  basins,  to  examine  the 
extent  of  existing  interbasin  transfers,  and  to  evalu- 
ate the  feasibility  of  transferring  water  to  meet 
regional  water  demands.  (USGS) 
W89-08377 

WATER  WITHDRAWALS,  USE,  AND  TRENDS 
IN  FLORIDA,  1985, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
R.  L.  Marella. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4103, 
1988.  43p,  31  fig,  11  tab. 

Descriptors:  'Water  use,  'Florida,  'Water  re- 
sources data,  'Groundwater  use,  Surface  water, 
Saline  water,  Cooling  water. 

Total  water  withdrawn  for  use  in  Florida  for  1985, 
in  million  gal/day,  was  17,057  of  which  6,259,  or 
nearly  37%,  was  freshwater  and  10,798  was  saline. 
The  majority  of  freshwater  withdrawn  was 
groundwater  (64%)  and  the  majority  of  saline 
water  withdrawn  was  surface  water  (99%).  Ther- 
moelectric power  generation  accounted  for  more 
than  99%  of  saline  water  withdrawals.  Agricultur- 
al irrigation  accounted  for  the  majority  of  freshwa- 
ter withdrawals  for  both  groundwater  (41%)  and 
surface  water  (60%)  in  1985.  Between  1975-85, 
Florida's  population  increased  by  nearly  3  million 
people;  tourism  increased  by  nearly  13  million 
visitors;  irrigated  agricultural  acreage  increased  by 
70  000-  freshwater  used  to  support  those  activities 
increased  by  almost  388  million  gal/day  (excluding 
fresh  surface-water  withdrawals  for  thermoelectric 
power  generation);  and  fresh  groundwater  with- 
drawals increased  718  million  gal/day.  Ground- 
water accounted  for  64%  of  Florida's  total  fresh- 
water use,  up  from  51%  in  1980  and  48%  in  1975. 
Florida  ranked  sixth  in  the  Nation  in  groundwater 
withdrawals  for  1985  with  u.  re  than  4,000  million 
gal/day  withdrawn.  Groundwater  is  the  primary 
source  of  freshwater  in  Florida  because  it  is  readily 
available  and  generally  is  suitable  for  most  uses. 
The  Floridan  aquifer  system,  which  underlies  the 
entire  State,  supplied  the  majority  (62%)  ol 
groundwater  in  Florida  for  1985.  In  contrast  tc 
groundwater,  withdrawals  of  surface  water  de 
clined  between  1975-85.  (USGS) 
W 89-08420 
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ESTIMATES  OF  CONSUMPTIVE  USE  AND 
GROUNDWATER  RETURN  FLOW  USING 
WATER  BUDGETS  IN  PARKER  VALLEY,  ARI- 
ZONA, AND  CALIFORNIA,  1981-84, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  J.  Owen-Joyce. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4063, 
1988.  64p,  21  fig,  17  tab,  20  ref. 

Descriptors:  'Consumptive  use,  'Irrigation-return 
flow,  'Return  flow,  'Evapotranspiration,  'Water 
use,  'Irrigation  water,  'Arizona,  'California, 
Water  levels,  Hydrologic  budgets,  Vegetation,  Ag- 
riculture, Hydrologic  system,  Southwestern 
United  States,  Parker  Valley,  Lower  Colorado 
River. 

Annual  water  budgets  were  used  to  estimate  con- 
sumptive use  by  vegetation  and  groundwater 
return  flow  in  Parker  Valley,  Arizona  and  Califor- 
nia. Consumptive  use  by  vegetation  was  estimated 
to  be  482,800  acre-ft  in  1981,  432,000  acre-ft  in 
1982,  413,500  acre-ft  in  1983,  and  420,900  acre-ft  in 
1984  on  the  Arizona  side  of  the  Colorado  River, 
and  45,400  acre-ft  in  1984  on  the  California  side  of 
the  river.  Groundwater  return  flow  from  the  area 
north  of  Tyson  Wash  in  Arizona  was  estimated  to 
be  0  acre-ft  in  1981,  1983,  and  1984  and  1,900  acre- 
ft  in  1982.  Water  budget  estimates  of  consumptive 
use  by  vegetation  were  compared  to  estimates  of 
evapotranspiration.  Estimates  of  evapotranspira- 
tion were  from  1%  less  to  9%  higher  than  esti- 
mates of  consumptive  use  by  vegetation  in  the  area 
north  of  Tyson  Wash.  The  percentage  differences 
in  the  two  estimates  were  within  the  measurement 
errors  of  the  two  major  measured  components  in 
the  water  budget  regardless  of  differences  in  year- 
to-year  conditions.  Estimates  of  consumptive  use 
of  Colorado  River  water  calculated  as  measured 
diversions  minus  return  flows  were  consistently 
lower  than  estimates  of  consumptive  use  by  vege- 
tation. Estimates  of  consumptive  use  of  Colorado 
River  water  were  from  18  to  37%  lower  than 
estimates  of  consumptive  use  by  vegetation  vari- 
ations in  tributary  inflow,  river  stage,  and  induced 
seepage  from  the  river  to  replace  groundwater 
transpired  by  phreatophytes  are  not  accounted  for 
in  the  calculation.  (USGS) 
W89-08428 


ESTIMATED  USE  OF  WATER  IN  COLORADO, 

1985, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

D.  W.  Litke,  and  C.  L.  Appel. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations  Report   88-4101, 
1989.  157p,  10  fig,  24  tab,  37  ref. 

Descriptors:  'Water  use,  'Consumptive  use,  'Col- 
orado, 'Depletions,  Public  supply,  Domestic  water 
use,  Commercial  waste  use,  Industrial  water  use, 
Power,  Agricultural  water  use,  Mining  water  use, 
Irrigation. 

Water-use  data  was  collected  for  the  State  of  Colo- 
rado as  part  of  the  U.S.  Geological  Survey's  Na- 
tional Water-Use  Information  Program.  An  esti- 
mated 20,800  million  gal/day  of  water  were  used 
in  Colorado  during  1985.  89%  came  from  surface 
water  sources  and  11%  came  from  groundwater 
sources.  Public  supply  systems  provided  4%  of  all 
water  used  in  Colorado  during  1985,  but  provided 
80%  of  all  commercial,  domestic,  and  industrial 
water  used.  An  estimated  4,840  million  gal/day  of 
water  were  consumed  during  1985;  return  flows 
amounted  to  16,000  million  gallons  per  day.  Of  all 
water  used,  60%  was  used  for  irrigation,  35%  for 
hydroelectric  power  generation,  and  the  remaining 
5%  for  commercial,  domestic,  industrial,  livestock, 
mining,  and  other  uses.  The  most  water  was  used 
in  Montrose  (3,260  million  gal/day),  Mesa  (1,950 
million  gal/day),  and  Gunnison  (1,520  million  gal/ 
day)  Counties.  The  predominant  water  uses  in 
these  counties  were  hydroelectric  power  and  irri- 
gation. (USGS) 
W89-08431 


ECONOMIC  EVALUATION  OF  CONSERVA- 
TION CONCEPTS  FOR  MUNICIPAL  WATER 
SUPPLY  SYSTEMS, 

Utah  Water  Research  Lab.,  Logan. 

For   primary   bibliographic   entry   see   Field    3D. 
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WATER  USE  IN  MISSISSIPPI,  1980, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

J.  A.  Callahan. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-224,  1983.  lp  (map),  3  fig,  2 
tab,  6  ref. 

Descriptors:  'Water  use,  'Mississippi,  'Manage- 
ment planning,  Surface  water,  Groundwater 
budget,  Competing  use,  Industrial  water,  Hydro- 
electric plants,  Irrigation,  Aquaculture. 

Large  quantities  of  good  quality  ground  and  sur- 
face water  are  readily  available  in  nearly  all  parts 
of  Mississippi,  and  there  is  also  an  abundant  supply 
of  saline  water  in  the  estuaries  along  the  Mississippi 
Gulf  Coast.  The  total  estimated  water  use  in  the 
State  in  1980  from  groundwater  and  surface  water 
was  3532  million  gallons/day  (mgd),  including  662 
mgd  of  saline  water.  Freshwater  used  from  all 
sources  in  Mississippi  during  the  period  1975 
through  1980  increased  from  2510  mgd  to  >  2870 
mgd,  a  14%  increase.  Although  modest  increases 
of  freshwater  use  may  be  expected  in  public,  self- 
supplied  industrial,  and  thermoelectric  supplies, 
large  future  increases  in  the  use  of  freshwater  may 
be  expected  primarily  as  a  result  of  growth  in 
irrigation  and  aquaculture.  Management  and  pro- 
tection of  the  quantity  and  quality  of  the  available 
freshwater  supply  are  often  problems  associated 
with  increased  use.  Water  use  data,  both  temporal 
and  spatial,  are  needed  by  the  State  of  Mississippi 
to  provide  for  intelligent,  long-term  management 
of  the  resources;  one  table  gives  data  on  the  princi- 
pal categories  of  water  use,  sources,  and  use  by 
county.  (Lantz-PTT) 
W89-08659 


DEVELOPMENT  OF  A  WATER-USE  DATA 
SYSTEM  IN  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
M.  A.  Horn. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4306,  1986. 
59p,  7  fig,  3  tab,  9  ref,  2  append. 

Descriptors:  'Water  use,  'Data  acquisition,  'Min- 
nesota, 'Data  storage  and  retrieval,  'Information 
systems,  Regulations,  Permits,  Water  resources  de- 
velopment, Water  management,  Computer  pro- 
grams, Computers. 

The  Minnesota  State  Legislature  passed  laws  as 
early  as  1937  to  regulate  use  of  Minnesota's 
groundwater  and  surface  water  through  a  permit 
system.  Several  unsuccessful  attempts  were  made 
to  computerize  water  use  data  reported  to  the 
State.  The  U.S.  Geological  Survey,  through  the 
National  Water-Use  Information  Program,  assisted 
the  Minnesota  Department  of  Natural  Resources 
and  the  Minnesota  State  Planning  Agency,  Land 
Management  Information  Center,  in  developing 
MWUDS  (Minnesota  Water-Use  Data  System). 
The  Minnesota  Water-Use  Data  System  stores  data 
on  the  quantity  of  individual  annual  water  with- 
drawals and  discharges  in  relation  to  the  water 
resources  affected,  provides  descriptors  for  aggre- 
gation of  data  and  trend  analysis,  and  enables 
access  to  additional  data  contained  in  other  data 
bases.  MWUDS  is  stored  on  a  computer  at  the 
Land  Management  Information  center,  an  agency 
associated  with  the  State  Planning  Agency.  Inter- 
active menu-driven  programs  simplify  data  entry, 
update,  and  retrieval  and  are  easy  to  use.  Estimates 
of  unreported  water  use  supplement  reported 
water  use  to  completely  describe  the  stress  on  the 
hydrologic  system.  Links  or  common  elements  de- 
veloped in  the  MWUDS  enable  access  to  data 
available  in  other  State  water  related  data  bases, 
forming    a    water    resource    information    system. 


Water  use  information  can  be  improved  by  devel- 
oping methods  for  increasing  accuracy  of  reported 
water  use  and  refining  methods  for  estimating  un- 
reported water  use.  (Author's  abstract) 
W89-08693 


GROUND-WATER    RESOURCES    OF    JONES 
COUNTY,  MISSISSIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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ESTIMATED  USE  OF  GROUND  WATER  FOR 
IRRIGATION  IN  WISCONSIN,  1984, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

J.  T  .  Krohelski,  B.  R.  Ellefson,  and  C.  A.  Storlie. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    86-4079,    1987. 
12p,  1  fig,  3  tab,  1  plate,  4  ref. 

Descriptors:  'Water  use,  'Groundwater  irrigation, 
'Wisconsin,  'Groundwater  management,  Agricul- 
ture, Groundwater  depletion,  Irrigation  practices, 
Mathematical  equations,  Pumpage. 

The  flow  from  a  sample  of  143  irrigation  wells 
from  6  irrigation  areas  in  Wisconsin  was  measured 
using  an  external  flowmeter  during  the  1983-84 
irrigation  seasons.  The  measured  pumpages  were 
correlated  with  reported  pumpages.  The  equation 
that  describes  this  correlation  is  Q(sub)m  =  0.86  x 
Q(sub)r  where  Q(sub)m  is  the  measured  pumpage 
and  Q(sub)r  is  the  reported  pumpage.  This  equa- 
tion was  used  to  adjust  all  reported  irrigation 
pumpage,  yielding  a  more  accurate  estimate  of 
total  irrigation  water  use.  The  maximum  total  irri- 
gation pumpage  for  1984  was  estimated  to  be 
31,700  million  gallons  by  using  the  equation  and 
accounting  for  both  reported  and  unreported 
pumpage.  From  1979  to  1984,  irrigation  pumpage 
increased  a  maximum  of  25%  and  the  maximum 
number  of  irrigation  wells  increased  32%.  (Au- 
thor's abstract) 
W89-08769 


WATER  USE  IN  THE  UNITED  STATES,  1980, 

W.  B.  Solley,  N.  L.  Barber,  and  C.  F.  Merk. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4182.  lp,  7  fig, 
6  map,  7  ref. 

Descriptors:  'Water  use,  Surface  waters,  Ground- 
water depletion,  Municipal  water,  Irrigation,  In- 
dustrial water,  Electric  powerplants,  Rural  areas. 

National  estimates  of  water  use,  compiled  every  5 
years  since  1950  by  the  U.S.  Geological  Survey, 
with  estimates  and  trends  in  water  withdrawals 
1950-1980,  are  presented  graphically  for  the  fol- 
lowing categories  of  use:  public  supply,  rural,  irri- 
gation, self-supplied  industrial,  including  thermo- 
electric power  and  other  industries.  'Withdrawal 
use'  of  water,  includes  water  withdrawn  or  divert- 
ed from  ground-  or  surface-water  sources  for  uses 
such  as  public  supply,  rural  irrigation  and  industri- 
al. Withdrawal  estimates  are  summarized  as  aver- 
age daily  quantities  withdrawn  expressed  in  billion 
gal/day  and  are  derived  from  annual  estimates. 
(Lantz-PTT) 
W89-08770 


ESTIMATE  OF  LIVESTOCK  WATER  USE  IN 
NEBRASKA  DURING  1980, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

E.  K.  Steele. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4031,  1986. 
38p,  12  fig,  7  tab,  8  ref. 

Descriptors:  'Water  use,  'Livestock,  'Nebraska, 
Economic  aspects,  Hat  Creek,  Elkhorn  River, 
South  Platte  River,  Estimating. 
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The  estimated  volume  of  148,120  acre-ft  of  water 
used  by  livestock  in  Nebraska  during  1980  is  the 
second  largest  (after  Texas)  volume  used  for  live- 
stock production  in  the  fifty  Sates.  Although  water 
used  by  livestock  is  a  small  percentage  of  the  total 
water  used  in  Nebraska,  this  use  has  a  major 
impact  on  the  farm  economy  of  the  State,  as  live- 
stock sales  accounted  for  59%  of  the  total  farm 
market  cash  receipts  in  1980.  About  16%,  or 
23,590  acre-ft,  of  this  use  is  estimated  to  be  from 
surface  water  sources,  with  the  remaining  124,530 
acre-ft  pumped  from  the  State's  groundwater 
supply.  The  estimated  livestock  water  use  in  Ne- 
braska's 93  counties  during  1980  ranged  from  340 
acre-ft  in  Hooker  County  to  6,770  acre-ft  in 
Cherry  County.  Livestock  water  use  by  Hydrolog- 
ic  Units  ranged  from  20  acre-ft  in  the  Hat  Creek 
basin  10120106)  to  10,370  acre-ft  in  the  Elkhorn 
River  basin,  and  the  Natural  Resources  Districts' 
use  ranged  from  1,880  acre-ft  in  the  South  Platte 
NRD  to  17,830  acre-ft  in  the  Lower  Elkhorn 
NRD.  (Author's  abstract) 
W89-08781 


Thailand  has  become  the  worlds'  largest  rice  ex- 
porter. However,  the  achievements  must  be  seen  in 
a  context  as  the  increase  in  food  grain  production 
has  been  attained  at  a  high  social  cost.  Together 
with  increasing  population  pressures  on  land,  in- 
creasing agricultural  output  has  to  turn  to  improv- 
ing productivity  through  intensive  land  use  and 
improved  technologies.  The  trend  of  irrigation  de- 
velopment in  Thailand  places  an  emphasis  on  mod- 
ernization of  the  existing  system,  distribution  of 
water  from  existing  sources,  and  small  scale  irriga- 
tion. High  priority  is  also  placed  on  small  scale 
water  resources  development  to  meet  the  basic 
subsistence  requirements  for  domestic  water  needs 
and  for  minimal  supplementary  irrigation.  Al- 
though irrigation  development  has  been  accom- 
plished to  some  extent  in  terms  of  area  covered, 
the  investment  still  does  not  yield  the  promised 
economic  and  social  benefits  satisfactorily.  Im- 
provement from  both  coordination  among  various 
agencies  concerned  and  farmers'  participation  are 
essential.  (See  also  W89-08899)  (Sand-PTT) 
W89-08909 


PRELIMINARY  WATER-USE  ESTIMATES  IN 
THE  UND  STATES  IN  1985, 

Geological  Survey,  Reston,  VA.  Water  Resource* 
Div. 

W.  B.  Solley,  R.  R.  Pierce,  and  C.  F.  Merk. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-692,  1987.  4p,  4  tab. 

Descriptors:     'Water     use,      'Data     collections, 
Groundwater  depletion,  Surface  water. 

Preliminary  1985  water  use  estimates  are  tabulated 
by  State  for  the  Und  States,  Puerto  Rico,  the 
Virgin  Islands,  and  the  District  of  Columbia  Pre- 
liminary estimates  of  water  withdrawn  from  sur- 
face water  and  groundwater  sources  for  offstream 
water  use  categories  are  presented  prior  to  publica- 
tion of  the  final  estimates  in  a  U.S.  Geological 
Survey  Circular  to  allow  for  the  timely  release  of 
the  estimates  to  the  general  public.  (Author's  ab- 
stract) 
W89-09002 


WATER  DEMANDS  IN  KANSAS,  1944-84, 

Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 
J.  F.  Kenny. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4038,  1986. 
17p,  15  fig,  9ref. 

Descriptors:  *Water  use,  'Kansas,  'Competing 
use,  'Water  rights,  'Water  demand,  Groundwater 
potential,  Irrigation,  Industrial  water,  Permits, 
Water  demand,  Water  allocation. 

The  State  of  Kansas  has  administered  water  rights 
according  to  an  appropriations  doctrine  since  1945. 
Water  rights  are  issued  by  the  Kansas  State  Board 
of  Agriculture,  Division  of  Water  Resources,  for 
eight  categories  of  beneficial  use.  Water  rights  data 
and  limited  information  on  reported  water  use  are 
stored  on  a  computerized  State  data  base;  the  U.S. 
Geological  Survey  cooperates  with  the  State  on 
maintenance  of  this  system.  This  report  analyzes 
trends  in  appropriations  from  1944-84  for  surface 
and  groundwater  for  three  major  categories  of  use: 
irrigation,  public  supply,  and  industry.  Demands 
for  water,  represented  by  these  appropriations,  are 
compared  for  three  geographic  areas  within  the 
State.  These  areas  correspond  to  general  patterns 
of  water  availability,  population,  and  enterprises. 
As  of  1984,  87%  of  the  water  appropriated  for  the 
three  major  types  of  use  was  for  irrigation;  most  of 
this  demand  was  for  groundwater  in  the  western 
one-third  of  the  State.  Seventy-five  percent  of  the 
water  demands  in  the  central  one-third  of  Kansas 
were  met  by  groundwater;  appropriations  for  irri- 
gation represent  the  largest  demand  on  water  sup- 
plies in  this  area  but  must  compete  with  appropria- 
tions for  public  supply  and  industry.  Demands  for 
surface  water  have  increased  substantially  only  in 
the  eastern  part  of  the  State  for  industrial  use  and 
public  supplies.  The  most  prominent  trends  in 
water  rights  permit  activity  were  related  to  climat- 
ic fluctuations,  particularly  the  drought  of  the 
1950's,  legislative  changes  in  the  1970's  requiring 
permits,  and  growth  of  urban  populations  in  the 
central  and  eastern  areas  of  the  State.  Analysis  of 
trends  in  water  appropriations  can  be  useful  in 
understanding  the  water  issues  facing  Kansas  in  the 
future.  (Author's  abstract) 
W89-08788 


WATER  RESOURCES  UTILIZATION  FOR  AG- 
RICULTURE IN  THAILAND, 

Royal  Irrigation  Dept.,  Bangkok  (Thailand). 

P.  Kanoksing 

IN:  Water  Resources  Policy  for  Asia.  A. A.  Bal- 

kema,  Rotterdam,  Netherlands.  1987.  p  127-135.  1 

tab. 

Descriptors:  'Crop  production,  'Water  use, 
•Water  resources  development,  'Irrigation  prac- 
tices, 'Thailand,  'Developing  countries,  Planning, 
Agriculture,  Rice,  Social  costs.  Land  use,  Domes- 
tic water.  Interagency  cooperation,  Public  partici- 
pation, Social  aspects,  Economic  aspects. 


WATER  RESOURCES  SITUATION  IN  BAN- 
GLADESH, 

Ministry  of  Irrigation,   Water  Development   and 

Flood  Control,  Dacca  (Bangladesh). 

T.  A.  Khan. 

IN:  Water  Resources  Policy  for  Asia.  A. A.  Bal- 

kema,  Rotterdam,  Netherlands.  1987.  p  139-164,  4 

fig,  4  tab,  12ref. 

Descriptors:  'Water  resources  development, 
'Water  supply  development,  'Water  use,  'Bangla- 
desh, 'Developing  countries,  Agriculture,  Fisher- 
ies, Navigation,  Planning,  Industrial  water,  Do- 
mestic water,  Drinking  water,  Rivers,  Water  table 
decline,  Saline  water  intrusion,  Monsoons, 
Drought,  Water  scarcity,  Groundwater  mining, 
Limiting  factors,  Available  water,  Irrigation  re- 
quirements, Surface  water. 

Excessive  water  during  the  monsoon  and  lack  of  it 
during  the  dry  season  are  the  two  factors  which 
dominate  the  water  resources  situation  in  Bangla- 
desh. On  an  annual  basis,  huge  supplies  of  water 
are  available,  but  during  the  dry  winter  months  the 
flows  in  the  major  rivers  diminish  drastically  and 
most  of  the  small  rivers  dry  up,  leading  to  a 
scarcity  of  fresh  water  for  use  in  agriculture,  fish- 
eries, navigation,  and  industry,  as  well  as  for  drink- 
ing and  domestic  use.  With  the  rapid  increase  in 
population,  the  demand  for  water  in  every  sphere 
of  the  economy  is  also  increasing.  The  potential  for 
groundwater  exploitation  is  nearing  the  critical 
limit.  The  scope  of  further  development  and  utili- 
zation of  groundwater  resources  is  limited  by  hy- 
drological,  hydrogeological,  and  other  conditions. 
The  surface  water  availability  is  also  facing  in- 
creasing setbacks.  Flows  in  some  of  the  rivers  have 
been  reduced  considerably  in  recent  years  as  a 
result  of  upstream  diversions  across  the  border  of 
Bangladesh,  causing  lowering  of  the  water  table, 
salinity  intrusion,  and  reduction  in  navigability  of 
some  of  the  major  water  routes.  The  reduction  of 
river  flows  is  also  adversely  affecting  the  man- 
grove forest  ecosystem,  fish  production,  and  agri- 
culture in  areas  dependent  on  these  rivers  for  irri- 
gation during  the  dry  season.  These  problems  point 
out  the  need  for  large-scale  surface  water  develop- 
ments, as  the  potential  for  further  development  in 
groundwater  is  limited.  (See  also  W89-08899) 
(Sand-PTT) 
W89-08910 


NATIONAL  WATER  GOALS,  POLICIES,  AND 
LAWS:  THE  INSTITUTIONAL  FRAMEWORK, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-08914 


CASE  STUDY  OF  MINIMUM  STREAMFLOW 
FOR  FISHERY  HABITAT  IN  THE  YAMPA 
RIVER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08964 


WATER-USE  INFORMATION  FOR  CALIFOR- 
NIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
W.  E.  Templin. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-483,  (1986).  6p,  1  fig,  5 
photos,  3  ref. 

Descriptors:  'Water  use,  'California,  'Information 
storage  and  retrieval,  Agriculture,  Industrial 
water,  Wastewater  treatment,  Hydroelectric 
power,  Groundwater  budget,  Water  supply,  Do- 
mestic water,  Irrigation. 

This  pamphlet  reports  on  the  availability  of  water 
use  information  to  and  for  the  state  of  California, 
through  the  development  of  the  State  Water-Use 
Data  System  (SWUDS).  SWUDS  is  currently  or- 
ganized into  12  water  use  categories:  Agricultural 
non-irrigation;  Commercial;  Domestic;  Industrial; 
Irrigation;  Mining;  Power  generation— fossil  fuel, 
geothermal,  hydroelectric,  nuclear;  Sewage  treat- 
ment; and  Water  supply.  The  information  needs  of 
this  system  include  type  of  water  use  (by  catego- 
ry); name  of  water  user;  location  of  water  use 
(latitude/longitude,  county,  and  hydrologic  unit- 
drainage  basin);  sources  of  water  supply  and  return 
(fresh,  saline,  or  reclaimed  surface  or  groundwat- 
er); volume  of  water  withdrawn,  delivered,  con- 
sumed, released,  and  returned;  and  period  of  water 
use  (month,  year).  (Lantz-PTT) 
W89-09124 


DAMS,   RESERVOIRS   AND   WITHDRAWALS 
FOR  WATER  SUPPLY-HISTORIC  TRENDS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-09220 

6E.  Water  Law  and  Institutions 


POLITICAL  ECONOMY  OF  NATURAL  RE- 
SOURCES: WATER  SCARCITY  IN  THE  HIGH 
PLAINS  REGION  OF  THE  U.S., 

Columbia  Univ.,  New  York.  Graduate  School  of 

Arts  and  Sciences. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-08262 


FEASIBILITY  STUDY  OF  THE  PRIVATIZA- 
TION OF  PUBLIC  WASTEWATER  TREAT- 
MENT WORKS, 

Auburn  Univ.,  AL.  Dept.  of  Political  Science. 
J.  G.  Heilman,  and  G.  W.  Johnson. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-155642/ 
AS,  price  codes:  A20  in  paper  copy,  A01  in  micro- 
fiche. Alabama  Water  Resources  Research  Insti- 
tute, Auburn,  Final  Technical  Completion  Report, 
January  1989.  463p,  38  tab,  16  fig,  147  ref,  6 
append.  USGS  contract  1 4-08-000 1-G 1 288.  USGS 
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Water  Law  and  Institutions — Group  6E 


project  G- 1288. 

Descriptors:  *  Public-private  partnerships, 

•Wastewater  facilities,  'Capital-intensive  privatiza- 
tion, Feasibility,  Public  investment,  Capital  costs. 
Federal  tax  incentives,  Financing,  Legal  aspects, 
Optimum  development  plans. 

This  report  outlines  the  research  and  the  results  of 
a  national  feasibility  assessment  of  capital-intensive 
privatization  (CIP)  of  municipal  wastewater  works 
(WTW).  The  initial  WTW  CIP  agreements,  of 
which  there  were  fewer  than  a  dozen,  were  driven 
in  part  by  federal  tax  incentives  created  in  1981 
and  1982.  These  involved  private  sector  financing, 
design,  construction,  operation,  and  ownership  of 
WTW  facilities.  Tax  reform  in  1986  removed  most 
of  the  tax  incentives,  but  the  water  industry  re- 
mains interested  in  developing  the  CIP  option.  In 
the  post- 1986  era,  one  agreement  has  been  com- 
pleted; others  are  in  varying  stages  of  develop- 
ment. Methods  including  case  studies,  mail  and 
telephone  surveys,  document  analysis,  and  aggre- 
gate data  analysis  were  used  to  assess  the  legal, 
economic,  political,  and  administrative  feasibility 
of  WTW  CIP.  The  conclusion  reached  is  that  the 
WTW  CIP  option  offers  inherent  efficiencies 
which  are  independent  of  tax  incentives.  WTW 
CIP  is  a  feasible  option  which  merits  serious  con- 
sideration by  municipalities  or  other  authorities 
planning  to  develop  wastewater  treatment  capac- 
ity. WTW  privatization  raises  many  issues  which 
must  be  recognized  and  addressed  if  accountability 
and  the  benefits  of  the  efficiencies  inherent  in  CIP 
are  to  be  realized.  These  issues  are  identified  and 
addressed  in  greater  detail  in  order  to  provide 
information  and  guidance  for  authorities  and  pol- 
icymakers considering  privatization.  (Warman-AL 
WRRI) 
W89-084O4 


RENEWABLE  ENERGY  SOURCES  AND  VIL- 
LAGE WATER  SUPPLY  IN  THE  DEVELOPING 
COUNTRIES. 

Commission  of  the  European  Communities,  Lux- 
embourg. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-08498 


MANAGEMENT    OF    ORGANIC    RESIDUALS 
SEPARATED  FROM  INDUSTRIAL  WASTES, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL.  Dept.  of  Research  and  Development. 

For  primary   bibliographic   entry   see   Field    5D. 

W89-08715 


WATER  RESOURCES  POLICY  FOR  ASIA. 

For  primary  bibliographic  entry  see  Field  6B. 
W89-08899 


REGIONAL  WATER  RESOURCES  SITUA- 
TION: QUANTITATIVE  AND  QUALITATIVE 
ASPECTS, 

Environmental  Coordinating  Unit,  ESCAP,  Bang- 
kok, Thailand. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-08900 


WATER  RESOURCES  DEVELOPMENT  IN 
BHUTAN, 

Ministry    of   Agriculture    and    Forest,    Thimphu 

(Bhutan).  Irrigation  Section. 

J.  Dorgi,  and  A.  K.  Pradhan. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 

kema,  Rotterdam,  Netherlands.   1987.  p  37-49,   1 

tab. 

Descriptors:  *Water  resources  development, 
•Water  management,  *Water  policy,  'Bhutan, 
•Developing  countries,  *Agriculture,  Hydroelec- 
tric power,  Irrigation,  'Economic  aspects,  Plan- 
ning, Manpower,  Regional  development,  Multiob- 
jective  planning,  Alternative  planning. 

The  Kingdom  of  Bhutan,  a  country  richly  en- 
dowed with  water  resources,  must  move  rapidly 
and  progressively  to  effectively  develop  and  im- 
prove its  agricultural  base.  There  are  many  prob- 


lems and  constraints  in  the  planning,  development 
and  management  of  water  resources.  Since  Bhutan 
is  a  landlocked,  mountainous  country,  many  water 
resources  studies  and  hydroelectric  development 
face  severe  limitations  in  terms  of  accessibility  and 
transportation.  Other  constraints  include  the  lack 
of  technical  and  administrative  manpower,  a  lack 
of  financial  resources  for  development,  and  inad- 
equate information  resources  concerning  available 
land  and  water  potential,  alternatives  for  planning 
and  operation  of  integrated  multipurpose  water 
resources  projects,  and  international  water  laws 
and  practices.  The  government  is  pursuing  a  na- 
tional policy  for  planned  multi-use  development  of 
its  water  resources.  Under  this  program,  cells  will 
be  required  to  carry  out  extensive  investigations 
and  planning  studies  for  hydroelectric  and  irriga- 
tion projects.  These  cells  will  translate  objectives 
into  planning  standards  and  criteria  to  formulate 
plans  of  development  and  to  evaluate  the  conse- 
quences. The  cells  will  also  be  competent  to  pre- 
pare final  design  and  specifications  for  execution. 
The  development  of  water  utilization  will  continue 
to  be  of  highest  importance  by  orienting  the  plan- 
ning policy  of  the  country  with  the  cooperation  of 
neighboring  countries  and  assistance  from  regional 
and  international  agencies.  (See  also  W89-08899) 
(Sand-PTT) 
W89-08901 


WATER  RESOURCES  DEVELOPMENT  IN 
CHINA, 

Ministry  of  Water  Resources  and  Electric  Power, 

Beijing  (China). 

C.  Jiaqi,  and  W.  Guochang. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 

kema,  Rotterdam,  Netherlands.   1987.  p  51-60,  2 

tab. 

Descriptors:  *Water  resources  development, 
•Water  management,  *Water  policy,  *Water  pollu- 
tion, *China,  *Flood  control,  *Groundwater  man- 
agement, Industrial  water  use,  Municipal  water 
use,  Water  reuse,  Agriculture,  Irrigation,  Water 
shortage,  Rivers,  Water  storage,  Reservoir  storage, 
River  basin  development,  Planning. 

Guidelines  and  policies  for  water  resources  devel- 
opment and  management  in  China  should  consider 
the  following:  1.  To  improve  management  for  ex- 
isting projects  of  flood  control,  specific  laws  and 
regulations  should  be  issued  for  preventing  the 
river  beaches  and  lakes  that  are  to  be  used  for 
flood  routing,  flood  detention  or  flood  storage 
from  being  encroached  upon  or  ruined.  2.  There 
should  be  a  unified  plan  of  development  and  man- 
agement for  surface  water  and  groundwater.  Reuse 
and  recycling  of  industrial  water  use  should  also  be 
improved.  Municipal  and  industrial  developments 
must  be  considered  with  conditions  of  flood  con- 
trol and  water  resources  taken  into  account.  3.  In 
drawing  up  plans  for  planting  crops,  water  re- 
sources conditions  should  be  considered  so  that 
best  use  can  be  made  of  water  supply  for  agricul- 
ture to  derive  optimum  results.  It  is  also  necessary 
to  increase  water  storage  capacity,  including  con- 
struction of  new  reservoirs.  4.  Measures  should  be 
taken  to  prevent  pollution  and  to  protect  forests 
and  grasslands.  5.  Administrative  bodies  at  various 
levels  should  be  set  up  for  the  management  of 
rivers  and  lakes.  (See  also  W89-08899)  (Sand-PTT) 
W 89-08902 


WATER  RESOURCES  DEVELOPMENT  IN  IN- 
DONESIA, 

Small  Tribes  Organization  of  Western  Washington, 

Sumner. 

S.  Ronodibroto. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 

kema,  Rotterdam,  Netherlands.  1987.  p  63-69. 

Descriptors:  *Comprehensive  planning,  *Water  re- 
sources development,  *Water  policy,  *Indonesia, 
•Developing  countries,  'Irrigation  programs, 
•Water  law,  *Land  reclamation,  *Flood  protec- 
tion, Surface  drainage,  Reservoirs,  Water  manage- 
ment, Planning,  Agriculture,  Irrigation  practices. 

The  objectives,  priorities,  and  policy  direction  for 
Indonesia's  National  Development  Plan  for  water 
resources  are  set  out  in  the  Five- Year  Develop- 


ment Plan.  This  plan  is  an  indicative  plan  and  to  a 
large  extent  encompasses  development  programs  in 
the  public  sector.  The  following  developmental 
approach  has  been  established:  1.  To  develop  and 
accelerate  water  resources  while  ensuring  that  the 
resources  are  not  overexploited;  2.  Rehabilitation 
and  upgrading  of  the  irrigation  system  to  support 
the  agricultural  intensification  programs;  3.  Devel- 
opment of  small,  medium-sized  irrigation  schemes 
which  are  quick-yielding  and  where  landowners 
are  motivated  and  responsive  to  this  form  of  devel- 
opment; 4.  Development  of  tidal  and  nontidal 
swamps  is  to  be  continued  using  simple  techniques 
which  will  be  gradually  improved;  5.  Phased  de- 
velopment in  irrigation  and  reclamation  planning 
so  that  immediate  benefits  can  be  obtained  by  the 
farmers  at  the  end  of  each  phase;  6.  Accelerated 
river  improvement  and  flood  protection  and  sur- 
face drainage  works  program;  7.  Rehabilitation, 
upgrading  and  new  construction  of  surface  water 
reservoirs;  8.  Develop  and  improve  water  law  and 
regulation.  (See  also  W89-08899)  (Sand-PTT) 
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Malaysia's  water  resources  are  abundant.  Howev- 
er, there  is  a  need  for  its  proper  management  if  the 
country  is  to  be  free  of  water  resources  constraints. 
Much  of  the  water  runs  waste  to  the  seas  during 
the  wet  seasons  and  the  quality  of  the  remaining 
water  is  threatened  by  pollution.  The  current  prac- 
tice of  piecemeal  planning,  development,  and  man- 
agement of  water  projects  without  sufficient  co- 
ordination, lacks  overall  control  and  has  lead  to 
inadequacies  in  existing  laws  and  institutional 
framework.  Malaysia's  National  Water  Policy  sets 
out  proposals  to  overcome  these  shortcomings  in 
the  present  water  administration.  This  policy  has 
the  following  specific  objectives:  1.  The  mainte- 
nance of  the  requisite  quantity  of  river  flows  in 
order  to  sustain  normal  water  use  and  to  preserve 
the  quality  of  the  environment;  2.  The  develop- 
ment of  public  water  supply  to  a  level  necessary 
for  improved  social  well-being  of  the  people  and  to 
support  industrial  development;  3.  The  develop- 
ment of  irrigation  systems  to  attain  the  desired 
level  of  food  self-sufficiency  and  to  increase  farm 
yield;  4.  The  development  of  hydropower  to  pro- 
vide self-reliance  in  energy;  5.  The  abatement  of 
water  pollution  from  the  standpoint  of  health  and 
preservation  of  the  environment;  6.  The  implemen- 
tation of  flood  mitigation  measures  to  protect  the 
population  and  reduce  flood  damage.  To  imple- 
ment these  objectives  a  build-up  of  trained  man- 
power and  appropriate  technology  are  essential. 
This  is  an  area  where  Malaysia  could  enter  into  a 
meaningful  program  of  cooperation  with  other 
countries.  (See  also  W89-08899)  (Sand-PTT) 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 

erosion,  Forestry,  Wells,  Tourism,  Fish  farming, 
Planning,  Irrigation,  Energy  sources,  Logging, 
Watershed  protection. 


Utilization  of  water  resources  in  Nepal  is  con- 
strained by  several  factors.  Implementation  of 
large  irrigation  projects  requires  appreciable  finan- 
cial resources;  this  has  been  a  major  impediment 
for  development  of  these  systems.  Heavy  sedimen- 
tation in  river  beds  creates  considerable  problems 
in  construction,  operation,  and  maintenance  of  irri- 
gation systems.  Power  to  energize  tubewells  is 
severely  restricted.  Accelerated  population  growth 
has  both  increased  the  demand  for  fuelwood  and 
led  to  forest  clearance  to  provide  land  for  agricul- 
ture. This  type  of  extremely  high  pressure  on  land 
has  increased  the  extent  of  flood  and  drought 
conditions.  In  addition,  devegetation  is  causing  se- 
rious soil  erosion  resulting  in  depression  of  agricul- 
tural productivity  and  imposing  heavy  costs  on 
downstream  areas  through  sedimentation  and  in- 
creased flooding.  The  broad  policy  framework  for 
water  resources  development  in  Nepal  is  to  devel- 
op these  resources  for  multipurpose  uses  such  as 
generation  of  hydroelectricity,  irrigation,  naviga- 
tion, flood  control  and  tourism.  The  policy  outline 
of  the  Seventh  Five-Year  Plan  in  the  water  and 
agricultural  sectors  is  centered  around  the  follow- 
ing items:  top  priority  is  to  be  given  to  food 
production;  development  programs  relating  to 
farming,  animal  husbandry,  poultry  keeping,  and 
fish  farming;  production  of  export-oriented  and 
import  substitution  commodities;  programs  de- 
signed to  increase  employment  and  income;  the 
distribution  system  for  agricultural  products;  in- 
centive prices  for  farm  products;  simple,  practical 
and  low-cost  agricultural  research;  irrigation  facili- 
ties; prevention  of  erosion,  landslips,  floods,  etc., 
with  emphasis  on  soil  and  watershed  conservation; 
and  improvement  of  the  economic  operation  and 
maintenance  of  hydroelectric  plants.  (See  also 
W89-08899)  (Sand-PTT) 
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There  are  a  number  of  problems  encountered  in 
water  resources  planning,  development,  and  man- 
agement in  the  Philippines.  Inadequate  and  inaccu- 
rate data  has  hindered  the  planning  and  develop- 
ment of  water  resources.  The  objection  of  people 
whose  lands  would  be  submerged  have  delayed 
several  irrigation  and  reservoir  projects.  There  are 
major  conservation  problems  in  watersheds  includ- 
ing indiscriminate  logging  and  poor  land  manage- 
ment. While  reforestation  rates  have  significantly 
increased  in  recent  years,  the  planting  of  new  trees 
is  still  not  being  done  on  an  adequate  scale.  The 
recovery  of  costs  of  water  resources  projects,  par- 
ticularly for  irrigation,  is  also  a  concern.  The  Na- 
tional Water  Resources  Council,  in  coordination 
with  more  than  20  ministries,  government  corpora- 
tions and  bureaus  that  are  concerned  with  water 
resources  development  and  usage,  has  implement- 
ed major  projects  including  agriculture  support 
facilities  and  services;  irrigation,  flood  control  and 
drainage;  transport  development,  particularly 
roads,  and  where  practicable  ports  and  airports; 
health  and  education;  and  water  supply  facilities. 
Several  monitoring  systems  have  been  developed 
and  implemented  with  the  following  objectives:  to 
monitor  the  flow  and  buildup  of  farm  inputs  before 
and  during  each  cropping  season  and  serve  as  an 
early  warning  system  by  detecting  likely  shortfalls 
so  that  timely  action  can  be  taken  to  ameliorate  the 
situation;  to  monitor  crop  yields,  farm  profits,  and 
changes  in  farm  laborer  employment  and  income; 
to  account  for  the  production  and  disposal  of  crops 


and  for  the  distribution  of  income  and  other  bene- 
fits; to  recommend  ways  to  maximize  the  project's 
benefit-generating  capacity.  (See  also  W89-08899) 
(Sand-PTT) 
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Agricultural  output  in  Bangladesh  has  lagged 
behind  the  growth  of  population  over  the  long  run. 
As  a  result,  the  country's  dependence  on  food 
imports  has  increased.  However,  while  some 
progress  has  been  made  over  the  last  decade,  with 
production  growing  at  a  rate  of  about  3%  per 
annum,  mostly  due  to  some  progress  in  the  diffu- 
sion of  new  agricultural  technology,  this  growth 
has  created  regional  disparity  and  widened  socio- 
economic inequality.  Unequal  distribution  of  agri- 
cultural income  is  inherent  in  the  pattern  of  land 
distribution  and  in  the  operation  of  agrarian  mar- 
kets. Despite  the  moderate  growth  in  per  capita 
national  income,  rural  poverty  has  worsened  over 
time,  as  reflected  in  the  consistently  declining  food 
and  energy  intake  over  the  last  two  decades. 
Future  growth  must  come  from  further  diffusion  of 
the  new  agricultural  technology,  for  which  a  large 
potential  exists.  Acceleration  of  agricultural 
growth  through  more  efficient  exploitation  of  the 
potential  will  depend  on  large-scale  public  invest- 
ment for  development  of  irrigation,  flood  control, 
and  drainage  facilities  and  on  agricultural  research 
and  extension.  In  allocating  resources  in  these 
fields,  more  attention  should  be  given  to  reducing 
regional  disparity.  (See  also  W89-08899)  (Sand- 
PTT) 
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Descriptors:  'River  basin  development,  'Water  re- 
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The  key  ingredient  to  a  successful  national  pro- 
gram of  developing  and  managing  water  resources 
is  the  need  and  role  of  water  resources  policies  at 
the  national  and/or  provincial  state  and  basin 
levels.  This  article  focuses  on  the  requirements  for 
an  appropriate  institutional  framework  within 
which  a  successful  implementation  process  can 
exist,  'institutional  framework'  referring  to  the 
policies,  laws,  organizations,  and  the  process  of 
implementation  resulting  from  the  allocation,  dis- 
tribution, management,  and  control  of  a  nation's 
water  resources.  Experience  gained  in  many  coun- 
tries and  over  many  years  of  water  resources  re- 
search has  shown  that  a  good  institutional  arrange- 
ment is  one  that:  (1)  ultimately  facilitates  social 
choice;  (2)  reflects  in  some  reasonable  way  'politi- 
cal efficacy';  (3)  facilitates  decisions  based  on  an 
understanding  of  the  far-reaching  consequences  re- 
sulting from  a  mixture  of  social  values  and  an 
expanded  time  horizon;  (4)  recognizes  a  decision- 
making process  that  takes  into  account  the  prefer- 
ences and  interests  of  those  affected  by  the  particu- 
lar policy  decisions;  (5)  produces  decisions  that  are 


not  only  accepted  as  legitimate,  but  are  also  the 
result  of  a  balance  between  what  is  desirable  and 
what  is  acceptable;  and  (6)  places  some  constraints 
on  the  losses  or  restrictions  that  it  imposes  on 
individuals  and  the  cost  required  for  its  implemen- 
tation. (See  also  W89-08899)  (Sand-PTT) 
W89-08914 


SURFACE  WATER  POLICIES  AND  LAWS: 
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Since  the  mid-1960's  there  have  been  persistent 
calls  for  governments  in  Southeast  Asia  to  revise 
both  their  administrative  structures  and  water  leg- 
islation in  order  to  provide  for  proper  development 
of  cohesive,  rational  water  management  practices, 
proper  planning  procedures  and  techniques  to  de- 
termine the  optimum  means  of  implementing  those 
policies,  and  appropriate  administrative  structures 
to  ensure  that  water  resources  are  managed  and 
apportioned  in  efficient  but  equitable  ways.  Few 
countries,  however,  have  fundamentally  changed 
their  legislation,  and  even  where  administrative 
and  legislative  changes  have  been  made,  perform- 
ance persistently  falls  short  of  the  goals.  This  fail- 
ure is  partly  attributable  to  consultants,  bureau- 
crats, and  politicians.  It  has  become  necessary  to 
devise  new  legislative  mechanisms  to  ensure  that 
requisite  policy  decisions  are  taken  and  not  post- 
poned or  avoided,  that  policies,  once  enunciated, 
are  in  fact  implemented  by  both  ministers  and 
bureaucrats,  that  requisite  cooperation  and  coordi- 
nation between  agencies  do  occur  in  the  formula- 
tion and  implementation  of  policies,  and  that  ap- 
propriate, defined  planning  procedures  are  ob- 
served by  ministers  and  bureaucrats  before  deci- 
sion are  made.  Recent  legislation  offers  examples 
of  how  these  results  can  be  achieved.  (See  also 
W89-08899)  (Sand-PTT) 
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Water  resources  in  Bangladesh  are  problematical 
from  both  a  physical  and  economic  point  of  view. 
Physically,  the  Bangladesh  delta  is  undergoing 
rapid  ecological,  hydrological,  and  morphological 
changes  from  both  natural  and  man-made  causes. 
Economically,  the  country  is  facing  a  dynamic 
water  shortage  as  a  result  of  increased  demand  for 
irrigation  as  well  as  the  fact  that  water  is  becoming 
increasingly  scarce.  These  problems  are  com- 
pounded by  the  absence  of  any  effective  water- 
sharing  agreement  of  the  international  waters 
which  cross  the  country.  This  has  created  a  precar- 
ious environment  which  discourages  investment  in 
large  scale-surface  water  projects  and  underlines 
the  urgency  of  a  comprehensive  agreement  of  per- 
manent sharing  of  water  of  all  international  rivers. 
Strategies  and  policies  pursued  by  Bangladesh  for 
the  optimum  utilization  of  surface  water  resources 
are  analyzed  and  past  achievements  in  the  develop- 
ment of  these  resources  are  surveyed.  The  prob- 
lems and  potentials  of  harnessing  surface  waters 
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the    legal    framework    for    utilization    of  surface 
waters  in  Bangladesh  is  outlined.  (See  also  W89- 
08899)  (Sand-PTT) 
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General  principles  and  rules  of  customary  interna- 
tional law  of  fresh  water  resources  play  a  very 
important  role  when  there  is  no  agreement  govern- 
ing the  relations  of  states  sharing  an  international 
river,  lake,  or  drainage  basin.  This  article  traces  the 
history  of  the  rules  and  principles  of  international 
water  resources  law  that  have  evolved  through  the 
practice  of  states  in  their  mutual,  water-related 
relations.  The  present  state  of  general  international 
law  on  shared  water  resources  development,  con- 
servation, and  use  can  be  summed  up  by  three  key 
principles:  (1)  Duty  Not  to  Cause  Substantial 
Injury.  States  sharing  an  international  watercourse 
or  basin  are  under  obligation  not  to  cause  each 
other  substantial  injury,  in  regard  to  both  water 
quantity  and  quality.  (2)  Right  to  an  Equitable  and 
Reasonable  Share  in  the  Utilization  of  the  Waters 
of  an  International  Watercourse  or  Basin.  Subject 
to  the  overreaching  principle  mentioned  above, 
states  sharing  an  international  watercourse  or  basin 
have  the  right  to  use  the  waters  therein.  This  right 
being  an  attribute  of  sovereignty,  each  sharing 
state's  own  right  is  equal  to  the  right  of  the  other 
sharing  states.  When  the  circumstances  are  such 
that  all  the  sharing  states'  equal  rights  cannot  be 
satisfied  to  their  full  extent,  some  adjustment  or 
accommodation  is  necessary.  (3)  Duty  to  Inform, 
Consult,  and  Engage  in  Good  Faith  Negotiations. 
The  fundamental  duty  of  states  to  refrain  from 
using  the  waters  of  an  international  river,  lake,  or 
basin  in  such  a  way  as  to  cause  appreciable  harm  to 
another  state  on  the  same  watercourse  or  in  the 
same  basin  entails  in  practice  that  states  must 
inform  one  another  in  advance  of  water  develop- 
ment plans  and  projects  which  may  have  an  appre- 
ciable detrimental  impact  on  their  respective  inter- 
ests. Both  proposing  and  objecting  state  are  under 
a  duty  to  engage  in  good-faith  negotiations  with  a 
view  to  finding  a  suitable  accommodation  of  their 
respective  interests.  (See  also  W89-08899)  (Sand- 
PTT) 
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The  international  community  over  the  years  has 
succeeded  in  framing  certain  principles  governing 
the  uses  of  international  water  resources  among  the 
riparian  states.  Most  significant  works  in  this 
regard  have  been  undertaken  by  the  Institute  of 
International  law,  Afro-Asian  Legal  Consultative 
Committee,  and  International  Law  Association 
which  produced  what  is  commonly  known  as  the 
Helsinki  Rules  and  International  Law  Commission 
of  the  United  nations.  Recently,  the  World  Bank 
has  reviewed  the  issues  relating  to  the  Bank's 
policy  on  riparian  rights.  The  Bank  has  been  fi- 
nancing a  number  of  irrigation  projects  and  is 
concerned  with  the  prior  settlement  of  all  legal 
issues  with  regard  to  such  projects  so  that  future 
complications,  legal  or  political,  do  not  arise  after 
the  project  has  been  implemented.  A  Staff  Paper 
issued  by  the  World  Bank  in  1985  reviews  the 
Bank's  policy  on  the  development  of  international 
watercourses  and  summarizes  international  law 
practices  with  respect  to  the  use  and  apportion- 
ment of  international  water  by  riparian  states  and 
also  presents  recommendations  for  the  Bank's 
policy  with  respect  to  the  development  of  interna- 
tional watercourses.  (See  also  W89-08899)  (Sand- 
PTT) 
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INTERNATIONAL  WATER  TREATIES: 
UNITED  STATES  AND  MEXICO, 

International  Boundary  and  Water  Commission,  El 

Paso,  TX. 

J.  F.  Friedkin. 

IN:  Water  Resources  Policy  for  Asia.  A.A.  Bal- 

kema,  Rotterdam,  Netherlands.  1987.  p  393-414,  27 

ref. 

Descriptors:  'Water  resources  development, 
'Water  law,  'International  law,  'International 
waters,  'Treaties,  'Water  rights,  'International 
agreements,  'Mexico,  'International  commissions, 
'Rio  Grande  River,  Riparian  rights,  United  States, 
Water  allocation,  Flood  control,  Colorado  River, 
Salinty. 

During  the  past  100  years,  serious  international 
problems  and  issues  have  arisen  over  the  control 
and  use  of  the  limited  water  supply  of  the  bounda- 
ry rivers  between  the  United  States  and  Mexico. 
These  have  been  resolved  in  a  series  of  treaties  and 
related  agreements  and  by  their  implementation 
through  the  International  Boundary  and  Water 
Commission  established  by  treaty  in  1889.  The 
treaty  of  1906  provided  for  apportionment  be- 
tween the  two  countries  of  the  waters  of  the  Rio 
Grande  in  the  uppermost  reach  of  this  boundary 
river,  above  Fort  Quitman,  Texas.  An  agreement 
reached  in  1932  provided  for  joint  plant  for  coordi- 
nated flood  control  works  in  the  lower  reaches  of 
the  Rio  Grande.  The  1933  Convention  provided 
for  joint  works  to  stabilize  the  river  boundary  and 
control  floods  in  the  upper  reach.  The  1944  Water 
Treaty  provided  for  apportionment  of  the  waters 
in  the  boundary  reaches  of  the  Rio  Grande  down- 
stream from  Fort  Quitman,  and  of  the  waters  of 
the  Colorado  River.  This  treaty  provided  for  joint 
construction,  operation,  and  maintenance  of  inter- 
national storage  dams  and  other  works  needed  on 
the  Rio  Grande  to  enable  each  country  to  utilize  its 
allotted  shares  of  the  waters.  Agreement  was 
reached  in  1965  to  improve  the  salinity  of  the 
waters  of  the  lower  Rio  Grande.  Another  agree- 
ment was  reached  in  1973  for  a  solution  of  the 
international  water  problem  which  arose  as  to  the 
salinity  of  the  lower  Colorado  River.  Case  studies 
are  discussed  for  each  of  the  water  treaties  and 
agreements,  beginning  with  the  questions,  prob- 
lems, and  issues  that  have  arisen  between  the  two 
countries  over  the  waters  of  the  boundary  rivers 
that  required  resolution,  the  principal  provisions  of 
each  treaty,  and  their  implementation  (See  also 
W89-08899)  (Sand-PTT) 
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International  rivers  pose  complicated  and  often 
conflicting  questions  related  to  the  development, 
use,  and  conservation  of  their  waters.  At  the  inter- 
national level  there  is  no  supranational  jurisdiction 
that  could  be  imposed  on  a  sovereign  state,  unless 
it  has  been  previously  agreed  upon.  Further  com- 
plicating the  problem  has  been  a  limited  consensus 
on  the  substantive  rules  governing  the  use,  alloca- 
tion, development,  and  conservation  of  the  waters 
of  international  watercourses.  The  role  of  the 
International  Law  Commission  is  to  formulate  a  set 
of  principles  and  rules  for  the  use,  development, 
conservation,  and  management  of  international  wa- 
tercourses, fulfilling  several  interrelated  functions: 
(1)  the  codification  and  progressive  development 
of  international  law;  (2)  the  settling  of  'residual' 
principles  and  rules  to  govern  those  elements  of 
international  watercourse  law  (except  for  naviga- 
tion) which  are  not  covered  or  dealt  with  compre- 
hensively by  international  agreements  in  force;  (3) 
provision  of  principles  and  foundations  for  the 
promotion  and  conclusion  of  agreements  between 
states  riparian  to  the  same  watercourse;  (4)  assist- 
ing in  the  interpretation  of  the  provisions  or  terms 
of  art  used  in  provisions  or  in  systems  agreements. 
(See  also  W89-08899)  (Sand-PTT) 
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As  part  of  an  integrated  social  system  the  use  of 
water  must  be  socially  controlled  through  sets  of 
institutions.  The  way  in  which  water  supply,  pat- 
terns of  water  distribution,  aspects  of  water  qual- 
ity, and  water  reclamation  or  reuse  practices  are 
regulated  in  a  society  will  depend  on  the  nature, 
structure,  and  evolution  of  its  particular  water 
system  as  affected  by  the  larger  socio-cultural  en- 
vironment and  by  the  specific  ecological  circum- 
stances of  a  given  region.  Despite  the  great  variety 
between  different  water  resources  systems  in  their 
scope,  extent,  and  organizational  form,  all  systems 
encompass  common  elements  and  mechanisms 
which  result  from  these  basic  questions:  (1)  how 
will  the  water  resources  be  used  in  the  productive 
process;  (2)  who  will  plan  and  how  will  the  pro- 
duction facilities  be  installed  and  organized;  (3) 
which  individuals  or  groups  will  exercise  control 
over  the  acquisition,  distribution,  use,  and  reclama- 
tion of  water  resources;  (4)  what  will  be  the  distri- 
bution and  marketing  of  goods  and  services  pro- 
duced, including  the  installation  and  operation  of 
distribution  facilities.  This  article  outlines  these 
socio-cultural  considerations  concerning  the  rela- 
tionship between  water  and  society,  as  well  as  the 
larger    institutional    and    organizational    arrange- 
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ments  for  integrated  water  resources  management. 

(See  also  W89-08899)  (Sand-PTT) 
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ECONOMIC  CONSIDERATIONS  AND  ALTER- 
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TION FOR  BANGLADESH, 
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For  primary  bibliographic  entry  see  Field  6B. 

W89-08926 


TECHNICAL  CONSIDERATIONS  IN  WATER 
POLICY  FORMULATION  AND  IMPLEMEN- 
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International  Irrigation  Center. 

For  primary  bibliographic  entry  see  Field  6B. 
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MEKONG  PROJECT:  AN  EXERCISE  IN  RE- 
GIONAL COOPERATION  TO  DEVELOP  THE 
LOWER  MEKONG  BASIN, 

Mekong  Committee,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  4A. 
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This  article  traces  the  history  of  the  water  dispute 
between  India  and  Pakistan  over  the  utilization  of 
the  Indus  Basin  from  the  Partition  (1947)  to  the 
Indus  Waters  Treaty  (1960).  The  agreement  of  the 
Indus  Waters  Treaty  hinges  on  (1)  an  equitable 
apportionment  of  supplies  which,  by  virtue  of  the 
agreement,  would  be  increased  well  above  the 
preagreement  levels  of  availability;  (2)  detailed 
stipulations  on  the  prior  notification  of  proposed 
changes  in  the  status  quo  reflected  in  the  agree- 
ment, and  on  the  periodic  exchange  of  data;  and  (3) 
the  continuity  of  the  agreed-upon  institutional  ar- 
rangement in  the  Permanent  Indus  Commission. 
The  Indus  Waters  Treaty  and  the  Permanent  Indus 
Commission  support  the  basic  observation  that,  no 
matter  how  prohibitive  the  circumstances  of  the 
case  may  be,  an  agreement  can  be  made  if  the 
mutual  advantages  of  agreed-upon  water  resources 
development  outweigh  the  benefits  of  separate  de- 
velopment. The  Indus  basin  question  also  illus- 
trates the  favorable  influence  that  international  as- 
sistance and  financing  may  have  for  the  solution  of 
vital  water  conflicts.  (See  also  W89-08899)  (Sand- 
PTT) 
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The  history  of  negotiations  between  India  and 
Bangladesh  over  the  use  of  the  resources  of  the 
Ganges  River  illustrates  a  classic  upstream  vs. 
downstream  situation.   Bangladesh  proposed  con- 


servation of  the  excess  monsoon  flow  through 
storage  in  the  Ganges  basin  in  India  and  Nepal. 
India  proposed  transferring  water  instead  from  the 
Brahmaputra  river.  Each  side  rejected  the  other's 
proposal.  The  stalemate  has  resulted  from  the  two 
sides'  very  different  approaches  to  water  resources 
management  in  this  instance.  Bangladesh,  as  the 
downstream  riparian,  upholds  the  drainage  basin 
concept  and  the  principle  of  equitable  apportion- 
ment. India's  approach  is  the  antithesis  of  the 
drainage  basin  concept.  India  views  the  Ganges 
and  Brahmaputra  rivers  as  segments  of  an  eventual 
national  water  grid  linking  all  the  major  rivers  of 
northern  and  western  India,  wherein  waters  may 
be  diverted  out  of  their  natural  drainage  basins. 
The  key  to  the  solution  of  the  problem  is  integrat- 
ed river  basin  development.  The  long-term  objec- 
tive should  be  the  optimum  development  of  the 
water  resources  of  the  river  basins.  Such  a  plan 
should  provide  a  broad  outline  for  the  harmonious 
development  of  the  various  works  in  relation  to  all 
the  reasonable  possibilities  of  the  basin.  These  in- 
clude irrigation  and  drainage,  hydroelectric  power, 
navigation,  flood  control,  watershed  management, 
and  industrial  and  domestic  uses  of  water.  The 
entire  river  basin  should  be  treated  as  one  unit  and 
its  water  as  the  property  of  all  the  people  living  in 
the  basin,  to  be  equitably  allocated  taking  into 
account  the  availability  of  water,  the  requirements 
of  the  different  areas,  and  their  ecological  needs. 
(See  also  W89-08899)  (Sand-PTT) 
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The  National  Water  Plan  of  Bangladesh  has  been 
established  with  the  objective  of  maximizing  the 
net  value  added  in  agriculture  and  fisheries,  thus 
making  the  greatest  possible  contribution  to  eco- 
nomic growth,  and  to  provide  adequate  water  sup- 
plies in  time  and  quantity  for  domestic  and  indus- 
trial users,  navigation,  salinity  control,  and  envi- 
ronmental management.  Since  the  plan  has  multi- 
ple objectives  that  are  potentially  conflicting,  it  is 
necessary  as  part  of  the  planning  process  to  rank 
the  different  objectives  of  the  plan  in  order  of 
priority  and  to  take  account  of  any  conflicts  or 
complementarities  among  objectives.  This  is  done 
in  the  planning  process  by  specifying  one  primary 
objective  and  then  by  imposing  a  number  of  con- 
straints on  that  main  objective  which  include:  re- 
source availability;  the  water  supplied  by  other 
users  (i.e.  water  supply  for  domestic  and  industrial 
users,  navigation,  environmental  management, 
etc.);  the  fresh  water  required  for  salinity  control 
in  the  lower  delta;  regional  balance  in  investment 
and  economic  development;  and  institutional,  orga- 
nizational and  human  capabilities.  The  plan  pro- 
vides a  perspective  that  unifies  national  concerns 
and  interests,  permitting  the  adjustment  and  im- 
provement of  the  legal  and  institutional  framework 
within  which  water  resource  management  activi- 
ties are  carried  out.  The  plan  thus  provides  a 
technical  and  policy  framework  for  successful 
local  initiatives,  in  addition  to  those  of  the  central 
authority  to  plan  and  implement  water  resources 
development  projects  in  response  to  local  and  re- 
gional problems  and  needs.  (See  also  W89-08899) 
(Sand-PTT) 
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MENT: UPDATED  REVIEW  OF  SELECTED 
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ULATIONS, 

NUS  Corp.,  Rockville,  MD. 
For  primaiy  bibliographic  entry  see  Field  5E. 
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SETTING  PRIORITIES:  THE  KEY  TO  NON- 
POINT  SOURCE  CONTROL, 

North  Carolina  State  Univ.  at  Raleigh. 
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Div. 
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Flooding  remains  a  major  unresolved  problem  in 
the  United  States  with  losses  mounting  after  60 
years  of  largely  structural  efforts  to  mitigate  loss. 
Hence,  a  major  2-year  assessment  of  research 
needs  to  more  effectively  address  flood  mitigation 
was  conducted  within  the  context  of  our  national 
shift  to  new  federalism,  the  National  Flood  Insur- 
ance Program,  the  shift  of  emphases  from  structur- 
al to  nonstructural  approaches  for  flood  mitigation, 
and  the  evolution  in  national  programs  of  emergen- 
cy assistance  where  flooding  is  but  one  of  many 
hazards  treated.  Recommendations  for  research 
centered  around  six  general  themes:  (1)  more  atten- 
tion to  socio-economic-political  research;  (2)  the 
program  should  have  a  goal  of  efficient  use  of 
flood-prone  lands,  not  loss  reduction;  (3)  interdisci- 
plinary research  is  essential  with  70%  of  all  115 
recommended  tasks  being  multi-disciplinary;  (4) 
the  need  to  develop  comprehensive  data  banks  and 
flood  information  centers;  (5)  future  research  needs 
to  be  oriented  to  user  needs;  and  (6)  there  is  a  need 
for  continuing  re-assessment  of  flood  research 
every  three  years.  (See  also  W89-08863)  (Author's 
abstract) 
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PERIENCE, 
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The  New  Zealand  experience  with  flood  plain 
management  is  described  in  terms  of  the  nature  of 
the  flood  problem,  the  features  of  New  Zealand's 
flood  plain  management  system  which  are  unique, 
because  of  the  direct  links  between  government 
technical  and  planning  agencies  and  the  strong  ties 
between  central  and  local  government.  The  future 
directions  are  set  out  as  a  unified  flood-loss  reduc- 
tion program  based  on  New  Zealand  conditions 
and  needs  and  what  has  been  learned  from  the 
experience  of  other  nations.  (See  also  W89-08863) 
(Author's  abstract) 
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Div. 
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HYDROLOGIC  DATA  COLLECTION  ACTIVI- 
TIES IN  THE  SOLOMON  GULCH  BASIN 
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Powerplants,  Penstocks,  Diversion  structures,  Fish 
hatcheries,  Flow  characteristics,  Stream  discharge. 

In  1981,  the  Alaska  Power  Authority  completed 
construction  of  a  dam  and  spillway  at  the  north 
end  of  Solomon  Lake  near  Valdez.  Regulation  and 
diversion  from  the  dam  since  1962  have  significant- 
ly altered  the  natural  flow  characteristics  of  Solo- 
mon Gulch.  In  September  1986,  the  Geological 
Survey  began  data  collection  to  determine  mean 
daily  discharge  at  four  sites  below  Solomon  Lake 
and  thus  document  the  effects  of  regulation  and 
diversion  of  water  on  the  flow  at  various  points  in 
the  system.  Periodic  discharge  measurements  and 
continuous  records  of  water  stage  were  obtained  at 
two  of  the  sites,  and  daily  discharge  values  were 
computed  for  all  four  sites.  The  report  contains 
descriptions  of  the  data  collection  sites  and  the 
discharge  records  for  each  site  for  September  1986 
and  water  year  1987.  (Author's  abstract) 
W89-08458 


JONGLEI  CANAL:  IMPACT  AND  OPPORTU- 
NITY. 

Cambridge  University  Press,  Cambridge.  1988. 
537p.  Edited  by  Paul  Howell,  Michael  Lock  and 
Stephen  Cobb. 

Descriptors:  "Canals,  "Sudan,  "Channeling,  "Eco- 
logical effects,  "Wetlands,  "Economic  aspects, 
"Social  impact,  "Water  resources  development, 
Nile  River,  Swamps,  Irrigation,  Hydrological 
regime,  Jonglei  Canal. 


The  vast  of  swamp  and  wetlands  of  the  Southern 
Sudan,  the  Sudd,  absorbs  and  dissipates  by  evapo- 
ration about  half  the  inflow  from  the  upper  catch- 
ment of  the  White  Nile.  Ways  and  means  of  reduc- 
ing these  losses  by  canalization  have  been  under 
engineering  investigation  since  the  beginning  of  the 
century,  the  objective  being  to  provide  additional 
water  for  irrigation  and  hydroelectric  power  in 
Egypt  and  the  northern  Sudan.  Construction  of  the 
Jonglei  Canal  began  in  1977;  at  the  end  of  1983  it 
was  halted  by  civil  war,  260  km  from  its  outfall 
and  100  km  short  of  completion.  In  the  area 
through  which  it  passes  it  will,  if  completed,  have 
varied  local  effects;  it  will  reduce  the  seasonally 
river-flooded  grasslands  which  are  of  crucial  im- 
portance to  the  pastoral  sector  of  the  local  econo- 
my and  cut  the  line  of  seasonal  migration  of  man, 
livestock  and  wildlife.  Yet  it  will  bring  the  benefits 
and  opportunities  as  well  as  adverse  effects.  It  will 
divert  at  least  the  peak  of  the  highest  flows  which 
have  caused  so  much  flood  damage  in  the  area  in 
recent  times,  convey  permanent  water  to  a  region 
which  is  dry  for  half  the  year,  and  provide  a 
shorter  and  improved  line  of  communication  be- 
tween north  and  south.  Based  on  scientific  studies 
of  the  area  carried  out  in  the  early  1950s  and  again 
between  1977  and  1983,  the  aim  of  the  book  is  to 
present  a  multi-disciplinary  survey  of  the  very 
complex  interrelated  hydrological,  ecological,  bio- 
logical and  human  problems  involved.  It  is  not 
only  a  case  study  in  which  most  problems  of  rural 
development  and  project  management  are  present, 
but  is  intended  also  to  provide  a  foundation  upon 
which  further  research  can  proceed  with  minimum 
delay  should  political  circumstances  allow  work 
on  the  canal  and  development  of  the  area  to  begin 
again.  (Lantz-PTT) 
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ENVIRONMENTAL  ASSESSMENT  OF  THE 
POTENTIAL  EFFECTS  OF  AQUIFER  THER- 
MAL ENERGY  STORAGE  SYSTEMS  ON 
MICROORGANISMS  IN  GROUNDWATER, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  J.  Hicks,  and  D.  L.  Stewart. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-007314, 
price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-6492,  March  1988.  53p,  2  tab, 
101   ref.   DOE  Contract  DE-AC06-76RL0   1830. 

Descriptors:  "Legionella  bacteria,  "Ecological  ef- 
fects, "Aquifers,  "Microbiological  studies, 
"Groundwater  pollution,  "Thermal  water,  Bacte- 
ria, Porosity,  Hydrogen  ion  concentration,  Ad- 
sorption, Water  temperature,  Nutrients. 

The  primary  objective  of  the  study  was  to  deter- 
mine the  potential  effect  (both  adverse  and  benefi- 
cial) ATES  (aquifer  thermal  energy  storage)  sys- 
tems have  on  microorganisms  inhabiting  aquifers. 
The  organisms  of  interest  included  both  those 
microorganisms  indigenous  to  aquifers,  as  well  as 
those  allochthonous  microorganisms  that  enter 
aquifers  and  are  able  to  survive  there.  The  al- 
lochthonous microorganisms  of  particular  concern 
were  the  Legionella  bacteria.  These  organisms  are 
ubiquitous  in  aquatic  environments  and  can  cause 
serious  infections  in  humans.  Some  of  the  environ- 
mental factors  that  appear  to  have  a  strong  effect 
on  microbial  activity  in  groundwaters  include  po- 
rosity, adsorption,  nutrient  availability,  redox  con- 
ditions, pH,  and  temperature.  Heat  systems  may 
prohibit  both  the  indigenous  microbiota  and  patho- 
genic organisms  from  entering  the  aquifer.  While 
the  suppression  of  pathogenic  organisms  is  fa- 
vored, the  loss  of  important  degradative  activities 
of  indigenous  microbiota  would  adversely  affect 
the  environmental  quality  of  groundwater  by  in- 
creasing the  residence  times  of  contaminants  at 
those  locations  where  contaminants  are  present. 
Chill  systems  do  not  appear  to  inhibit  the  survival 
of  indigenous  microorganisms,  although  their  ac- 
tivities would  probably  be  suppressed.  An  issue  of 
greater  importance  is  the  possibility  of  increased 
pathogen  survival  in  these  systems,  especially  of 
Legionella  spp.  These  organisms  have  been  associ- 
ated with  cooling  towers  and  cold  waters,  such  as 
those  found  in  chill  ATES  systems,  and  their  sur- 
vival (though  not  their  level  of  activity)  is  im- 
proved with  decreasing  temperatures.  If  adverse 
effects  arise  (i.e.,  increased  pathogen  survival  and 


release)  following  the  implementation  of  ATES 
technology,  it  is  possible  to  treat  the  process 
waters  chemically  to  destroy  the  pathogens  of 
interest.  (Lantz-PTT) 
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BIOLOGICAL  INVESTIGATIONS  OF  THE 
BLACK  CREEK  VICINITY,  BISCAYNE  NA- 
TIONAL PARK, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
A.  M.  Szmant. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-213707. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
National  Park  Service  Research/Resources  Man- 
agement Report  SER-87,  December  1987.  61p,  3 
fig,  6  tab,  1  ref,  append.  National  Park  Service 
Contract  CX5000-4-1096. 

Descriptors:  "Sea  grasses,  "Estuarine  environment, 
"Biological  studies,  "Aquatic  plants,  "National 
Parks,  Black  Creek,  Ecological  effects,  Salinity, 
Color,  Nutrients,  Phytoplankton. 

Biscayne  National  Park  sought  to  determine 
whether  there  had  been  a  shift  in  floral  composi- 
tion of  the  grassbed  communities  within  the  Black 
Creek  area  of  the  park,  and  if  so,  what  might  be 
the  factors  responsible  for  the  changes  in  floral 
composition.  Specifically,  the  National  Park  Serv- 
ice was  concerned  that  Thalassia  was  being  re- 
placed by  Halodule  in  certain  affected  areas.  The 
study  found  lower  water  column  salinities,  higher 
water  column  nutrient  concentrations,  and  more 
intense  water  color  (brown  tannins)  in  the  affected 
areas  where  Thalassia  was  being  replaced  by  Halo- 
dule. The  likely  source  for  these  nutrients,  salinity, 
and  color  anomalies  is  discharge  water  from  the 
various  drainage  canals  in  the  area  from  Military 
Canal  to  Fender  Point.  (Author's  abstract) 
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CANAL  DISCHARGE  IMPACTS  ON  BIS- 
CAYNE BAY  SALINITIES,  BISCAYNE  NA- 
TIONAL PARK, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
For  primary  bibliographic  entry  see  Field  2L. 
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INLAND  WATERWAYS:  PROCEEDINGS  OF  A 
NATIONAL  WORKSHOP  ON  THE  BENEFI- 
CIAL USES  OF  DREDGED  MATERIAL. 

For  primary  bibliographic  entry  see  Field  5E. 
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AQUATIC     HABITAT     DEVELOPMENT     ON 
THE  TOMBIGBEE  RIVER,  ALABAMA, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5E. 
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AQUATIC  HABITAT  CREATION  ON  THE 
OHIO  RIVER,  WITH  REGULATORY  CONSID- 
ERATIONS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5E. 
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RESULTS  OF  SALMONID  FISH  HABITAT 
RESTORATION  WITH  DREDGED  MATERIAL 
IN  THE  CAMPBELL  RIVER  ESTUARY,  BRIT- 
ISH COLUMBIA,  CANADA, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
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DREDGED  MATERIAL  PLACEMENT  IN  THE 
LITTORAL  ZONE  AT  LAKE  OF  THE  WOODS, 
NORTHWESTERN  MINNESOTA, 

Army  Engineer  District,  St.  Louis,  MO. 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6G — Ecologic  Impact  Of  Water  Development 


For  primary  bibliographic  entry  see  Field  5E. 
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UPLAND  HABITAT  DEVELOPMENT  ON 
DREDGED  MATERIAL  PLACEMENT  SITES, 
UPPER  MISSISSIPPI  RIVER,  POOL  18, 

Army  Engineer  District,  Rock  Island,  IL. 
J.  R.  Duyvejonck. 

IN:  Inland  Waterways:  Proceedings  of  a  National 
Workshop  on  the  Beneficial  Uses  of  Dredged  Ma- 
terial. October  27-30,  1987,  St.  Paul,  Minnesota. 
Technical  Report  D-88-8,  November  1988.  Final 
Report,  p  120-128,  2  tab,  3  ref. 

Descriptors:  *Spoil  disposal,  "Spoil  banks,  ♦Eco- 
systems, *Dredging,  "Mississippi  River,  'Revege- 
tation,  "Case  studies,  Water  resources  develop- 
ment, Vegetation,  Hardwood,  Waste  disposal, 
Vegetation  establishment,  Grasses,  Habitat  devel- 
opment, Mulching,  Topsoil,  Bottomland. 

Disposal  of  dredged  material  from  Mississippi 
River  9-ft  channel  maintenance  activities  is  a  prob- 
lem biologists  and  engineers  have  been  attempting 
to  solve  for  several  years.  In  the  past,  and  less 
frequently  today,  material  often  was  placed  in  bot- 
tomland hardwoods  in  a  permanent  stockpile. 
Characteristically,  most  trees  buried  to  a  depth  of 
more  than  6  ft  died  within  1  to  2  years,  leaving  a 
sterile,  unvegetated  sand  mound.  Natural  revegeta- 
tion  (succession)  of  these  sandpiles  is  extremely 
slow  or  nonexistent.  Some  sites  that  were  used 
only  once  in  the  1940's  and  1950's  still  remain 
mostly  devoid  of  vegetation.  Although  these  sand 
piles  provide  important  recreational  benefits,  it  is 
desirable  that  some  of  these  sites  be  revegetated  to 
replace  habitat  lost  from  disposal.  Since  1981,  ex- 
periments have  been  done  with  various  planting 
techniques  that  can  be  used  to  readily  establish  a 
vegetative  cover  on  these  sites.  Study  objectives 
were  to:  (1)  develop  a  method  that  uses  a  minimum 
of  mechanized  equipment  and  that  can  be  used  in 
inaccessible  locations  such  as  river  islands;  (2)  de- 
velop 'foolproof  methods'  that  could  be  imple- 
mented by  anyone  with  a  minimum  of  instruction; 
(3)  ultimately  revegetative  sites  with  native  species 
that  provide  food  and  shelter  for  wildlife;  and  (4) 
develop  a  variety  of  revegetation  methods  that  can 
be  used  to  meet  the  characteristics  or  management 
objectives  of  a  particular  site.  Results  of  these  field 
tests,  and  other  experiments  not  discussed  in  this 
paper,  indicate  that  if  any  seeding  of  coarse- 
grained sediment  is  to  be  successful,  a  mulch  of 
some  type  is  mandatory.  As  beneficial  as  mulches 
are,  they  do  very  little  to  actually  improve  the 
fertility  of  the  sandy  dredged  material.  This  is  why 
the  incorporation  of  even  a  small  amount  of  topsoil 
appears  to  greatly  enhance  the  rapid  establishment 
of  native  grass  stands.  The  benefits  of  adding  top- 
soil  come  at  a  higher  cost/acre,  and  this  technique 
is  not  practical  for  all  sites.  Locating  a  suitable 
nearby  borrow  source  of  topsoil  is  a  frequent  prob- 
lem. (See  also  W89-08555)  (Lantz-PTT) 
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WETLAND  AND  UPLAND  WILDLIFE  HABI- 
TAT DEVELOPMENT  ON  DREDGED  MATE- 
RIAL DISPOSAL  AREAS  ON  THE  TENNES- 
SEE-TOMBIGBEE  WATERWAY, 

Corps  of  Engineers,  Mobile,  AL.  Mobile  District. 
D  R.  Hartley. 

IN:  Inland  Waterways:  Proceedings  of  a  National 
Workshop  on  the  Beneficial  Uses  of  Dredged  Ma- 
terial. October  27-30,  1987,  St.  Paul,  Minnesota. 
Technical  Report  D-88-8,  November  1988.  Final 
Report,  p  129-133. 

Descriptors:  'Spoil  disposal,  "Spoil  banks,  'Inland 
waterways,  'Wildlife  habitats,  'Wetlands,  'Dredg- 
ing, 'Waste  disposal,  'Ecological  effects,  Wildlife 
management,  Water  resources  development,  Habi- 
tat development. 

The  Tennessee-Tombigbee  Waterway  (TTWW)  is 
a  234-mi  navigation  link  between  Pickwick  Lake 
on  the  Tennessee  River  and  Mobile  Bay,  via  the 
Tombigbee,  Alabama,  Black  Warrior,  and  Mobile 
Rivers.  There  are  ten  locks  and  dams  and  three 
main  sections,  the  river,  canal,  and  divide.  The 
TTWW  was  authorized  in  1946;  construction  was 
begun  in  1970,  and  it  was  completed  in  1985.  The 


TTWW  was  the  most  environmentally  scrutinized 
public  works  project  the  Corps  of  Engineers  has 
ever  built.  Mitigation  in  the  TTWW  is  intensive 
management  of  72,500  acres  of  project  land  for  fish 
and  wildlife,  14,000  acres  of  which  are  in  disposal 
sites.  Dredged  material  management  is  a  significant 
part  of  the  mitigation  work.  When  disposal  areas 
for  dredged  material  on  the  TTWW  were  sited, 
location  was  given  careful  consideration.  A 
number  of  the  disposal  areas  were  designed  to  be 
used  only  during  construction  and  not  for  main- 
tainance  dredging.  There  are  number  of  disposal 
sites  that  were  used  in  construction  that  will  also 
be  used  for  maintenance  dredging.  Work  with 
these  areas  is  conducted  to  establish  and  maintain 
upland  or  wetland  habitat.  TTWW  is  managed 
very  carefully  and  intensively  for  nongame  and 
game  species.  Since  public  hunting  use  of  these 
lands  is  allowed,  more  emphasis  sometimes  seems 
to  be  on  the  game,  but  this  is  not  really  the  case. 
Wildlife  and  resource  managers  in  the  Mobile  Dis- 
trict do  a  balancing  act  because  that  is  what  gets 
the  best  results  for  all  species  of  wildlife  on  the 
disposal  areas.  These  disposal  areas  will  be  contin- 
ued to  be  used  for  maintenance  dredging.  Howev- 
er, between  dredging  cycles,  much  of  wildlife 
management  can  be  accomplished.  (See  also  W89- 
08555)  (Lantz-PTT) 
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HABITAT  MANAGEMENT  FOR  INTERIOR 
LEAST  TERNS:  PROBLEMS  AND  OPPORTU- 
NITIES IN  INLAND  WATERWAYS, 

Missouri  Dept.  of  Conservation,  Columbia. 
J.  W.  Smith,  and  N.  P.  Stucky. 
IN:  Inland  Waterways:  Proceedings  of  a  National 
Workshop  on  the  Beneficial  Uses  of  Dredged  Ma- 
terial. October  27-30,  1987,  St.  Paul,  Minnesota. 
Technical  Report  D-88-8,  November  1988.  Final 
Report,  p  134-149,  4  fig,  21  ref. 

Descriptors:  'Flood  control,  'Management  plan- 
ning, 'Wildlife  habitats,  'Wildlife  management, 
'Water  birds,  'Mississippi  River,  'Ecological  ef- 
fects, 'Flood  control,  'Aquatic  habitats,  'Inland 
waterways,  'Channel  improvement,  Birds,  Missis- 
sippi River,  Water  resources  development  Chan- 
nels, Water  resources  management,  Dredging, 
Terns,  Interagency  cooperation,  Multiobjective 
planning. 

The  interior  population  of  the  least  tern  (Sterna 
antillarum)  was  added  to  the  Federal  Endangered 
Species  List  in  1985.  Concern  for  the  long-term 
survival  of  the  least  tern  is  primarily  habitat  relat- 
ed; much  of  the  riverine  island  and  sandbar  habitat 
historically  used  by  interior  least  terns  has  been 
lost  or  modified  by  impoundment,  channelization, 
and  bank  stabilization  projects  designed  to  achieve 
flood  control  and  navigation  objectives.  Since 
1985,  the  Missouri  Department  of  Conservation 
(MDC)  has  been  involved  in  an  interagency  least 
tern  research  program,  funded  in  part  with  Federal 
Aid  Funds  administered  by  the  Fish  and  Wildlife 
Services's  Region  3  Office  under  Section  6  of  the 
Endangered  Species  Act.  This  effort,  which  has 
included  monitoring  of  Mississippi  River  least  tern 
colonies  in  Illinois,  Kentucky,  Tennessee,  and  Mis- 
souri, has  provided  the  basis  for  assessing  the  use 
and  potential  long-term  availability  of  least  tern 
nesting  habitat  in  the  Lower  Mississippi  River.  The 
authors  believe  that  modification  of  control  struc- 
tures hold  tremendous  potential  for  accomplishing 
both  channel  maintenance  objectives  and  aquatic 
ecosystem  enhancement.  As  an  initial  step,  an 
interagency  working  group  should  be  established 
for  the  Lower  Mississippi  River  to  identify  and 
assess  problems  associated  with  multipurpose  use. 
This  approach  has  been  used  successfully  on  the 
Upper  Mississippi  River  since  1973.  Such  a  team, 
composed  of  State  and  Federal  agencies  with  man- 
agement responsibilities  on  the  river,  could  work 
together  to  develop  recommendations  for  im- 
proved multipurpose  management  of  Lower  Mis- 
sissippi River  resources,  with  special  emphasis  on 
the  least  tern.  If  by  creating  an  island  in  a  problem 
area,  the  self-maintaining  capabilities  of  the  river 
channel  can  be  improved,  and  the  future  needs  for 
dredging  can  be  reduced,  then  everybody  wins- 
the  diversity  of  the  aquatic  ecosystem  is  not  com- 
promised, and  the  least  tern  stands  to  benefit  from 
increased  habitat  availability.  (See  also  W89-08555) 
(Lantz-PTT) 
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ESTABLISHMENT  OF  A  NATIVE  MIDWEST- 
ERN WETLAND  PLANT  COMMUNITY 
THROUGH  RELOCATION  OF  MARSH  TOP- 
SOIL, 

Army  Engineer  District,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  4C. 
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UPPER  MISSISSIPPI  RIVER  CHANNEL 
MAINTENANCE  PLAN,  BENEFICIAL  AND 
PRODUCTIVE  USE  OF  THE  DREDGED  MA- 
TERIAL, 

Army  Engineer  District,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  5E. 
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INNOVATIVE  RECREATION  AND  COMMER- 
CIAL USES  OF  DREDGED  MATERIAL  ON 
THE  TENNESSEE-TOMBIGBEE  WATERWAY, 

Army  Engineer  District,  Mobile,  AL. 
N.  D.  McClure. 

IN:  Inland  Waterways:  Proceedings  of  a  National 
Workshop  on  the  Beneficial  Uses  of  Dredged  Ma- 
terial. October  27-30,  1987,  St.  Paul,  Minnesota. 
Technical  Report  D-88-8,  November  1988.  Final 
Report,  p  201-208,  2  tab,  6  ref. 

Descriptors:  'Spoil  disposal,  'Inland  waterways, 
'Dredging,  'Water  resources  development,  'Eco- 
logical effects,  Wildlife  habitat,  Recreation,  Dis- 
posal sites,  Ecosystems,  Case  studies,  Tennessee- 
Tombigbee  Waterway. 

The  Tennessee-Tombigbee  Waterway  is  a  connect- 
ing link  joining  the  well-established  Tennessee 
River  and  Black  Warrior-Tombigbee  River  Sys- 
tems. The  234-mi  waterway  with  its  10  locks  and 
dams  and  44,000  acres  of  water  surface  has  the 
identified  purposes  of  navigation,  fish  and  wildlife 
conservation,  recreation,  and  area  redevelopment. 
An  Environmental  Impact  Statement  which  culmi- 
nated Phase  I  of  the  Continuing  Environmental 
Studies  recognized  that  disposal  of  some  300  mil- 
lion cubic  yards  of  excess  material  represented  a 
sizable  challenge.  An  interdisciplinary  team  ap- 
proach was  utilized  to  site  the  disposal  areas  in  a 
manner  which  avoided,  to  the  extent  practicable, 
the  more  valuable  wildlife  habitats  and  cultural 
resources.  After  siting  the  disposal  areas  utilizing 
false  color  infrared  photography  delineating  habi- 
tat types,  field  siting  efforts  with  a  team  of  biolo- 
gists, real  estate  specialists,  and  representatives  of 
the  Fish  and  Wildlife  Service,  were  undertaken. 
The  disposal  area  in  the  vicinity  of  the  Columbus 
cutoff  near  Columbus,  MS,  graphically  illustrates 
how  this  approach  permitted  the  avoidance  of 
important  resources.  The  disposal  area  dike  was 
aligned  to  preserve  an  Indian  mound  and  the  site 
was  oriented  to  protect  White's  Slough,  a  valuable 
wetland  habitat.  (See  also  W89-08555)  (Lantz- 
PTT) 
W89-08568 


OVERVIEW  OF  PAST  AND  POTENTIAL  NAT- 
URAL RESOURCE  BENEFICLAL  USES  OF 
DREDGED  MATERIAL  IN  THE  GREAT 
LAKES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-08569 


OVERVIEW  OF  ALTERNATIVES  FOR 
TOLEDO  HARBOR,  FOCUSING  ON  COM- 
MERCIAL, AGRICULTURAL,  AND  UPLAND 
REUSE, 

Toledo  Metropolitan  Area  Council  of  Govern- 
ments, OH. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-08570 


BENEFICIAL  USES  OF  DREDGED  MATERIAL 
IN  THE  DEVELOPMENT  OF  TORONTO  HAR- 
BOUR, 
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Environmental  Protection  Service,  Toronto  (On- 
tario). Ontario  Region. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-08571 


LAND  USE  ALONG  THE  TANA  RIVER, 
KENYA -A  STUDY  WITH  SMALL  FORMAT 
AERIAL  PHOTOGRAPHY  AND  MICROLIGHT 
AIRCRAFT, 

DHV  Consulting  Engineers,  Amersfoort  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08574 


REMOTE  SENSING  AS  A  TOOL  FOR  ASSESS- 
ING ENVIRONMENTAL  EFFECTS  OF  HY- 
DROELECTRIC DEVELOPMENT  IN  A 
REMOTE  RIVER  BASIN, 

Ontario  Hydro,  Toronto. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-08595 


ENVIRONMENTAL  ASSESSMENT  FOR 
LARGE  SCALE  CIVIL  ENGINEERING 
PROJECTS  WITH  DATA  OF  DTM  AND 
REMOTE  SENSING, 

Hosei  Univ.,  Tokyo  (Japan).  Faculty  of  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08596 


SEDIMENT  DISCHARGE  IN  ROCK  CREEK 
AND  THE  EFFECT  OF  SEDIMENTATION 
RATE  ON  THE  PROPOSED  ROCK  CREEK 
RESERVOIR,  NORTHWESTERN  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08623 


RECONNAISSANCE  OF  WATER  QUALITY  IN 
THE  HIGH  PLAINS  AQUIFER  BENEATH  AG- 
RICULTURAL LANDS,  SOUTH-CENTRAL 
KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08631 


POSSIBLE  CHANGES  IN  GROUND-WATER 
FLOW  TO  THE  PECOS  RIVER  CAUSED  BY 
SANTA  ROSA  LAKE,  GUADALUPE  COUNTY, 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
D.  W.  Risser. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4291,  1987. 
79p,  38  fig,  1  tab,  33  ref. 

Descriptors:  'Surface-ground  water  relations, 
•Water  resources  development,  'Environmental 
effects,  'Groundwater  movement,  'Santa  Rosa 
Lake,  New  Mexico,  Santa  Rosa  Dam,  Dams, 
Pecos  River,  Hydrologic  models,  Simulation  anal- 
ysis, Hydrologic  budget. 

In  1980  Santa  Rosa  Dam  began  impounding  water 
on  the  Pecos  River  about  7  miles  north  of  Santa 
Rosa,  New  Mexico,  to  provide  flood  control,  sedi- 
ment control,  and  storage  for  irrigation.  Santa 
Rosa  Lake  has  caused  changes  in  the  groundwater 
flow  system,  which  may  cause  changes  in  the 
streamflow  of  the  Pecos  River  that  cannot  be 
detected  at  the  present  streamflow  gaging  stations. 
Data  collected  at  these  stations  are  used  to  measure 
the  amount  of  water  available  for  downstream 
users.  A  three-dimensional  groundwater  flow 
model  for  a  950  sq  mi  area  between  Anton  Chico 
and  Puerto  de  Luna  was  used  to  simulate  the 
effects  of  Santa  Rosa  Lake  on  groundwater  flow  to 
a  gaining  reach  of  the  Pecos  River  for  lake  levels 
of  4,675,  4,715,  4,725,  4,750,  4,776,  and  4,797  feet 
above  sea  level  and  durations  of  impoundment  of 
30,  90,  182,  and  365  days  for  all  levels  except  4,797 
feet.  These  simulations  indicated  that  streamflow  in 


the  Pecos  River  could  increase  by  as  much  as  2  cu 
ft/sec  between  the  dam  and  Puerto  de  Luna  if  the 
lake  level  were  maintained  at  4,797  feet  for  90  days 
or  4,776  feet  for  1  year.  About  90%  of  this  in- 
creased streamflow  would  occur  <  0.5  mi  down- 
stream from  the  dam,  some  of  which  would  be 
measured  at  the  streamflow  gaging  station  located 
0.2  mile  downstream  from  the  dam.  Simulations 
also  indicated  that  the  lake  will  affect  groundwater 
flow  such  that  inflow  to  the  study  area  may  be 
decreased  by  as  much  as  1.9  cu  ft/sec.  This  water 
may  leave  the  Pecos  River  drainage  basin  or  be 
diverted  back  to  the  Pecos  River  downstream  from 
the  gaging  station  near  Puerto  de  Luna.  In  either 
case,  this  quantity  represents  a  net  loss  of  water 
upstream  from  Puerto  de  Luna.  Most  simulations 
indicated  that  the  decrease  in  groundwater  flow 
into  the  study  area  would  be  of  about  the  same 
quantity  as  the  simulated  increase  in  streamflow 
downstream  from  the  dam.  Therefore,  the  net 
effect  of  the  lake  on  the  flow  of  the  Pecos  River  in 
the  study  area  appears  to  be  negligible.  Model 
simulations  indicated  that  effect  of  lake  levels 
below  4,750  feet  on  water  levels  in  observation 
wells  completed  in  the  San  Andres  Limestone 
could  not  be  distinguished  from  the  effects  of  other 
hydrologic  stresses.  (Author's  abstract) 
W89-08670 


SYNOPSIS  OF  SALTWATER  INTRUSION  IN 
DADE  COUNTY,  FLORIDA,  THROUGH  1984, 
Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08718 


HYDROLOGIC  EFFECTS  OF  GROUND-  AND 
SURFACE-WATER  WITHDRAWALS  IN  THE 
HOWE  AREA,  LAGRANGE  COUNTY,  INDI- 
ANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08742 


GEOHYDROLOGY  AND  GROUND-WATER 
QUALITY  ON  SHELTER  ISLAND,  SUFFOLK 
COUNTY,  NEW  YORK,  1983-84, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08744 


HYDROLOGIC  EFFECTS  OF  GROUND-  AND 
SURFACE-WATER  WITHDRAWALS  IN  THE 
MILFORD  AREA,  ELKHART  AND  KOSCIUS- 
KO COUNTIES,  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08745 


WATER-QUALITY  APPRAISAL  OF  NASQAN 
STATIONS  BELOW  IMPOUNDMENTS,  EAST- 
ERN TENNESSEE, 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08750 


SIMULATED  EFFECTS  OF  PROJECTED 
PUMPING  ON  THE  AVAILABILITY  OF 
FRESHWATER  IN  THE  EVANGELINE  AQUI- 
FER IN  AN  AREA  SOUTHWEST  OF  CORPUS 
CHRISTI,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

G.  E.  Groschen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4182,  1985. 
103p,  22  fig,  2  tab,  54  ref,  append. 

Descriptors:  'Simulation  analysis,  'Groundwater 
availability,  'Coastal  aquifers,  'Saline  water  intru- 
sion, 'Ecological  effects,  'Texas,  Groundwater 
quality,  Hydraulic  conductivity,  Evangeline  Aqui- 


fer, Aquifers,  Water  pollution  sources,  Chlorides, 
Leakage,  Groundwater  irrigation,  Groundwater 
pollution,  Groundwater  mining. 

This  study  is  an  investigation  of  the  continued 
availability  of  freshwater  in  the  Evangeline  aquifer 
along  the  Texas  Gulf  Coast  and  the  potential  for 
degradation  of  the  water  quality  by  saline  water 
intrusion.  Recharge  to  the  aquifer  occurs  by  the 
infiltration  of  precipitation  in  the  outcrop  area  and 
by  cross-formational  flow  from  deeper  aquifers. 
The  pre-development  recharge  rate  is  about  6  to  8 
cu  ft/sec.  Discharge,  under  natural  conditions,  is 
upward  into  the  Chicot  aquifer  and  to  the  Nueces 
River  or  Gulf  of  Mexico.  Intensive  pumping  by 
irrigators,  industries,  and  municipalities  over  the 
last  80  yr  has  created  a  cone  of  depression  as  deep 
as  219  ft  below  sea  level  under  the  city  of  Kings- 
ville  in  Kleberg  County.  The  total  rate  of  pumpage 
in  1982  was  29.6  cu  ft/sec.  A  mathematical  model 
of  the  flow  and  water  quality  in  the  Evangeline 
aquifer  was  developed  using  available  data  to  simu- 
late the  historical  effect  of  pumping  on  the  poten- 
tiometric  surface  and  water  quality,  and  to  simu- 
late the  effect  of  projected  pumping  on  the  poten- 
tiometric  surface  and  water  quality  to  the  year 
2020.  The  water  quality  in  the  aquifer  is  only 
marginally  suitable  for  drinking  water.  The  chlo- 
ride concentration  before  development  in  the 
1930's  and  1940's,  ranged  from  9  to  1,971  mg/L. 
The  mean  chloride  concentration  was  353  (stand- 
ard deviation  262)  mg/L.  The  potential  sources  of 
water  quality  degradation  on  a  regional  scale  are: 
saline  water  intrusion  from  under  the  Gulf  of 
Mexico;  movement  of  poor  quality  water  within 
outlying  sections  of  the  aquifer;  and  downward 
leakage  from  the  overlying  Chicot  aquifer.  Leak- 
age from  the  Chicot  is  the  most  likely  to  cause 
serious  regional  water  quality  degradation.  The 
simulations  and  the  sensitivity  tests  of  the  aquifer 
properties,  conditions,  and  assumptions  indicate 
that  vertical  conductivity  of  the  Chicot  aquifer  is 
the  most  sensitive  and  least  well  known  part  of  the 
system.  Two  simulations  of  the  projected  pump- 
ing—a low  estimate,  as  much  as  46.2  cu  ft/sec 
during  2011-20;  and  a  high  estimate,  as  much  as 
60.0  cu  ft/sec  during  the  same  period-indicate  that 
no  further  regional  water  quality  deterioration  is 
likely  to  occur.  (Author's  abstract) 
W89-08807 


LAND  SUBSIDENCE  IN  THE  SAN  JOAQUIN 
VALLEY,  CALIFORNIA,  AS  OF  1983, 

R.  L.  Ireland. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4196,  1986. 
50p,  40  fig,  1  tab,  31  ref. 

Descriptors:  'Subsidence,  'Hydrologic  data  col- 
lections, 'Groundwater  depletion,  'San  Joaquin 
Valley,  'Ecological  effects,  'Water  resources  de- 
velopment, 'California,  Land  use,  Groundwater 
movement,  Surface  water,  Drought,  Aquifers,  Sur- 
face-groundwater  relations,  Water  level. 

Land  subsidence  due  to  groundwater  withdrawal 
in  the  San  Joaquin  Valley  that  began  in  the  mid- 
1920's  and  reached  a  maximum  of  29.7  ft  in  1981 
has  been  halted  by  the  importation  of  surface  water 
through  major  canals  and  the  California  Aqueduct 
in  the  1950's  through  1970's.  Water  levels  through- 
out most  of  the  San  Joaquin  Valley  have  recovered 
to  1940-50  levels.  Extensometer,  water  level,  and 
subsidence  data  from  this  long-term  subsidence 
study  can  be  utilized  to  manage  the  groundwater 
basin  so  as  to  prevent  serious  future  subsidence. 
Leveling  by  the  California  Department  of  Water 
Resources  in  1981-82  showed  a  maximum  land 
surface  rebound  of  about  0.5  ft  along  the  California 
Aqueduct  from  1977-78  to  1981-82.  This  land  sur- 
face rebound  is  directly  related  to  the  1976-77 
drought.  Measured  subsidence  during  the  drought 
was  mostly  in  the  elastic  range;  only  a  small  part 
was  inelastic  (permanent  subsidence).  Field  exten- 
someters  confirm  expansion  of  the  aquifer  system 
but  the  expansion  was  less  than  land  surface  re- 
bound observed  by  the  spirit  leveling  of  bench 
marks.  The  computer  program  and  extensometer 
and  water  level  data  collected  on  this  long-term 
cooperative  study  on  land  subsidence  are  stored  on 
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computer  tape  No.  220691,  type  6250BP1,  at  the 
U.S.  Geological  Survey  Information  Services  Di- 
vision, Reston,  Virginia.  (Author's  abstract) 
W89-08819 


SIMULATION  OF  THE  EFFECTS  OF  MAN- 
AGEMENT ALTERNATIVES  ON  THE 
STREAM-AQUIFER  SYSTEM,  SOUTH  FORK 
SOLOMON  RIVER  VALLEY  BETWEEN  WEB- 
STER RESERVOIR  AND  WACONDA  LAKE, 
NORTH-CENTRAL  KANSAS, 
Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

R.  D.  Burnett,  and  T.  B.  Reed. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations   Report    85-4200,    1985. 
19p,  7  fig,  8  tab,  1  plate,  7  ref. 

Descriptors:  'Groundwater  resources,  'Simulation 
analysis,  *Surface-groundwater  relations,  *Water 
resources  development,  'Water  management, 
•Kansas,  Solomon  River,  Phreatophytes,  Surface 
water,  Alluvial  aquifers,  Model  studies,  Irrigation 
effects. 

With  extensive  irrigation  use  of  both  surface  water 
and  groundwater  in  the  South  Fork  Solomon 
River  valley  shortages  of  these  water  supplies  have 
been  created.  A  two-dimensional  digital  model  of 
transient  groundwater  flow  was  applied  to  investi- 
gate the  potential  effects  on  the  stream  aquifer 
system  of  seven  management  alternatives.  These 
alternatives  included  proposals  to  conserve  surface 
water  supplies  by  lining  the  Osborne  Irrigation 
Canal  with  clay,  replacing  the  lateral  canals  with 
pipe,  removing  phreatophytes,  decreasing  surface 
water  use  by  75%,  50%,  or  25%  and  replacing  it 
with  groundwater  sources,  and  continuing  1978 
groundwater  use  and  1970-78  average  surface 
water  use  until  the  end  of  the  20th  century.  Results 
were  assessed  by  comparison  of  drawdowns  of 
hydraulic  head  in  the  alluvial  aquifer  and  base  flow 
for  each  simulation.  As  listed  in  order  of  the  small- 
est to  the  greatest  potential  effects  on  the  system 
relative  to  drawdown  and  base  flow  the  alterna- 
tives are:  (1)  removal  of  one-half  of  the  phreato- 
phytes; (2)  continuation  of  1978  groundwater  with- 
drawals and  average  1970-78  surface  water  supply; 
(3)  replacement  of  the  lateral  canals  with  pipe;  (4) 
lining  the  Osborne  Irrigation  Canal  with  clay;  (5) 
decrease  of  surface  water  use  by  25%  and  replace- 
ment of  it  with  groundwater;  (6)  decrease  of  sur- 
face water  use  by  50%  and  replacement  of  it  with 
groundwater;  and  (7)  decrease  of  surface  water  use 
by  75%  and  replacement  of  it  with  groundwater. 
The  removal  of  one-half  of  the  phreatophytes 
would  result  in  a  decrease  in  average  drawdown  in 
the  alluvial  aquifer  to  about  1.74  ft  and  an  increase 
in  base  flow  of  the  Solomon  River  to  about  12.3  cu 
ft/sec.  The  decrease  of  surface  water  supply  by 
75%  and  a  corresponding  increase  in  groundwater 
withdrawal  would  result  in  an  increase  in  draw- 
down in  the  aquifer  to  about  2.5  ft  and  a  decrease 
in  base  flow  to  about  6.8  cu  ft/sec.  (Lantz-PTT) 
W89-08823 


SIMULATION  ANALYSIS  OF  WATER-LEVEL 

CHANGES    IN    THE    NAVAJO    SANDSTONE 

DUE  TO  CHANGES  IN  THE  ALTITUDE  OF 

LAKE     POWELL     NEAR     WAHWEAP     BAY, 

UTAH  AND  ARIZONA, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08826 


ESTIMATING  ECONOMIC  IMPACTS  OF  SA- 
LINITY OF  THE  COLORADO  RIVER, 

Milliken  Chapman  Research  Group,  Inc.,  Little- 
ton, CO. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-08979 


CHARACTER  AND  EVOLUTION  OF  THE 
GROUND-WATER  FLOW  SYSTEM  IN  THE 
IKSIHAI.  PART  OF  THE  WESTERN  SAN 
JOAQUIN  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA    Water  Re- 


sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W 89-08999 


POTENTIAL  FOR  AQUIFER  COMPACTION, 
LAND  SUBSIDENCE,  AND  EARTH  FISSURES 
IN  AVRA  VALLEY,  PIMA  AND  PINAL  COUN- 
TIES, ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09001 


SIMULATED  CHANGES  IN  GROUND-WATER 
FLOW  CAUSED  BY  HYPOTHETICAL  PUMP- 
ING IN  EAST  CARSON  VALLEY,  DOUGLAS 
COUNTY,  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09004 


SIMULATED  CHANGES  IN  GROUND-WATER 
FLOW  CAUSED  BY  HYPOTHETICAL  PUMP- 
ING IN  SOUTHEASTERN  CARSON  CITY, 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09005 


EFFECT  OF  BANK  PROTECTION  MEASURES, 
STEHEKIN  RIVER,  CHELAN  COUNTY, 
WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4D. 
W89-09022 


POTENTIAL  HYDROLOGIC  EFFECTS  OF 
GROUND-WATER  WITHDRAWALS  FROM 
THE  DAKOTA  AQUIFER,  SOUTHWESTERN 
KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
K.  R.  Watts. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-567,  1985.  72p,  24  fig,  11  tab, 
58  ref. 

Descriptors:  'Groundwater  mining,  'Environmen- 
tal effects,  'Dakota  Aquifer,  Groundwater  level, 
'Model  studies,  'Kansas,  Computer  models,  Simu- 
lation analysis,  Leakage,  Groundwater  discharge, 
Hydraulic  conductivity,  Pumpage,  Groundwater 
management. 

A  study  was  conducted  to  evaluate  the  effects  of 
potential  development  of  the  Dakota  aquifer  on  the 
layered  aquifer  system  above  Permian  rocks  in  a 
5,000  sq  mi  area  of  southwestern  Kansas.  Transmis- 
sivity  of  the  Dakota  aquifer,  determined  from  anal- 
yses of  pumping  tests,  ranges  from  100  to  7,100  sq 
ft/day.  Water  in  the  Dakota  aquifer  is  a  calcium 
bicarbonate  type  water,  similar  to  water  in  the 
High  Plains  aquifer,  in  the  subcrop  area.  However, 
in  areas  distant  from  the  subcrop,  water  in  the 
Dakota  aquifer  is  a  sodium  bicarbonate  type  water 
with  dissolved  solids  concentrations  in  excess  of 
500  mg/L.  Gradual  declines  in  the  potentiometric 
surface  of  the  Dakota  aquifer  have  occurred  since 
the  onset  of  pumpage  in  the  1960's;  however, 
water  levels  in  some  wells  have  risen  during  the 
late  1970's.  A  digital  computer  model  of  3-D 
groundwater  flow  was  developed  to  simulate  hy- 
drologic  conditions  of  a  five-layer  hydrologic 
system  for  1975-82  conditions.  The  major  compo- 
nents of  the  simulated  1975-82  water  budget  were 
well  discharge  from  the  High  Plains  aquifer  and 
loss  of  ground  water  from  storage  in  the  High 
Plains  aquifer  Although  downward  leakage  from 
the  High  Plains  aquifer  in  the  study  area  represent- 
ed only  18,000  acre-ft  of  the  1,365,000  acre-ft  dis- 
charged from  the  High  Plains  aquifer  during  1982, 
it  was  a  major  source  of  inflow  to  the  Dakota 
aquifer.  Changes  in  storage  in  the  Dakota  aquifer 
in  the  study  area  during   1982  were  about   5,000 


acre-ft.  A  base-line  projection  was  made  using 
1982  simulated  hydraulic  heads  from  the  calibrated 
model  and  1982  rates  of  pumpage  from  both  the 
High  Plains  and  the  Dakota  aquifers  for  compari- 
son with  eight  additional  projection  simulations  in 
which  maximum  pumpage  from  the  Dakota  aquifer 
at  the  end  of  the  projections  ranged  from  about 
78,000  to  294,000  acre-ft/yr.  The  results  from  the 
projections  indicate  that:  (1)  pumpage  from  the 
Dakota  aquifer  will  have  a  limited  effect  on  hy- 
draulic heads  in  the  High  Plains  aquifer,  (2)  draw- 
down in  the  hydraulic  heads  in  the  Dakota  aquifer 
will  result  in  conversion  of  much  of  the  Dakota 
aquifer  to  unconfined  conditions,  (3)  change  in 
storage  will  become  the  major  water-budget  com- 
ponent for  the  Dakota  aquifer,  (4)  continuation  of 
1982  rates  of  withdrawal  from  the  High  Plains 
aquifer  will  result  in  dewatering  of  a  substantial 
part  of  the  aquifer  in  the  study  area.  (Lantz-PTT) 
W89-09100 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  TULARE  LAKE 
BED  AREA,  SOUTHERN  SAN  JOAQUIN 
VALLEY,  CALIFORNIA,  1986-87, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

R.  A.  Schroeder,  D.  U.  Palawski,  and  J.  P. 
Skorupa. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  88-4001,  Febru- 
ary 1988.  86p,  9  fig,  23  tab,  1  plate,  72  ref,  4 
append. 

Descriptors:  'San  Joaquin  Valley,  'Path  of  pollut- 
ants, 'Agricultural  runoff,  'Environmental  effects, 
'Tulare  Lake,  'Irrigation  effects,  'Selenium, 
•California,  Sediment  contamination,  Water  qual- 
ity, Bioaccumulation,  Pesticides,  Trace  element, 
Birds,  Pesticides,  Fate  of  pollutants 

Concentrations  of  numerous  toxic  trace  elements 
and  pesticides  were  measured  during  1986  in 
water,  sediment,  and  biota  from  three  areas  near 
the  Tulare  Lake  Bed,  southern  San  Joaquin  Valley, 
California:  Kern  National  Wildlife  Refuge,  Pixley 
National  Wildlife  Refuge,  and  Westfarmers  evapo- 
ration ponds  about  5  mi  west  of  Kern  National 
Wildlife  Refuge,  to  determine  whether  toxic  con- 
stituents in  agricultural-irrigation  drainage  pose  a 
threat  to  beneficial  uses  of  water,  especially  to  uses 
by  wildlife.  Pesticide  residues  were  found  to  be 
low  at  all  three  areas.  Trace  element  concentra- 
tions were  found  to  be  comparatively  low  at  the 
Kern  and  Pixley  National  Wildlife  Refuge  areas 
and  high  at  the  Westfarmers  evaporation  ponds. 
Dissolved  selenium  concentrations  were  <  1  mi- 
crograms/L  (ug/L)  in  areas  on  and  adjacent  to  the 
refuges,  but  ranged  from  110  to  360  ug/L  in  the 
saline  drainwater  impounded  in  the  evaporation 
ponds.  The  ratio  of  mean  selenium  concentrations 
in  biota  from  Westfarmers  ponds  compared  to 
biota  from  Kesterson  National  Wildlife  Refuge 
(where  adverse  effects  have  been  documented)  is  5 
for  waterboatman,  2  for  avocet  liver,  1  for  avocet 
eggs,  and  <  1  for  widgeongrass.  The  low  concen- 
trations measured  at  Kern  and  Pixley  National 
Wildlife  Refuges  suggest  that  trace  elements  and 
pesticides  pose  little  threat  to  wildlife  there;  how- 
ever, impounded  subsurface  drainage  from  agricul- 
tural irrigation  does  pose  a  threat  to  wildlife  at  the 
nearby  Westfarmers  ponds.  Preliminary  results  of 
surveys  conducted  in  1987  indicated  that  there  are 
adverse  biological  effects  on  shorebirds  nesting  at 
the  ponds,  although  interpretation  of  the  magni- 
tude of  the  effects  is  premature,  pending  comple- 
tion of  ongoing  studies  by  the  U.S.  Fish  and  Wild- 
life Service.  (Author's  abstract) 
W89-09142 


RECONNAISSANCE  INVESTIGATION  OF 
WATER  QUALITY,  BOTTOM  SEDIMENT, 
AND  BIOTA  ASSOCIATED  WITH  IRRIGA- 
TION DRAINAGE  IN  THE  MIDDLE  GREEN 
RIVER  BASIN,  UTAH,  1986-87, 
Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
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Network  Design — Group  7A 


D.  W.  Stephens,  B.  Waddell,  and  J.  B.  Miller. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    88-4011,    1988. 
70p,  12  fig,  19  tab,  53  ref. 

Descriptors:  *Path  of  pollutants,  'Agricultural 
runoff,  'Environmental  effects,  'Middle  River, 
•Irrigation  effects,  'Utah,  'Selenium,  Fate  of  pol- 
lutants, Stewart  Lake,  Sediment  contamination, 
Water  quality,  Bioaccumulation,  Boron,  Zinc, 
Water  birds. 

Reconnaissance  of  wildlife  areas  in  the  middle 
Green  River  basin  of  Utah  was  conducted  during 
1986  and  1987  to  determine  whether  irrigation 
drainage  has  caused,  or  has  the  potential  to  cause 
significant  harmful  effects  on  human  health,  fish, 
and  wildlife,  or  may  adversely  affect  the  suitability 
of  water  for  beneficial  uses.  Studies  at  Stewart 
Lake  Waterfowl  Management  Area  and  Ouray 
National  Wildlife  Refuge  indicated  that  concentra- 
tions of  boron,  selenium,  and  zinc  in  water,  bottom 
sediment,  and  biological  tissue  were  sufficiently 
large  to  be  harmful  to  fish  and  wildlife,  and  to 
adversely  affect  beneficial  uses  of  water.  Selenium 
is  the  principal  element  of  concern  in  both  areas. 
Concentrations  of  dissolved  selenium  in  irrigation 
drain  water  entering  Stewart  Lake  Waterfowl 
Management  Area  ranged  from  14-140  micro- 
grams/L  (ug/L)  and  consistently  exceeded  Utah 
standards  for  wildlife  protection  in  water  in  two  of 
the  four  drains.  Concentrations  of  boron  and  zinc 
exceeded  Utah  standards  only  occasionally  in  the 
drain  waters.  Concentrations  of  total  selenium  in 
sediments  collected  where  the  drains  discharge 
into  the  lake  were  10-85  ug/gm.  Liver  tissue  col- 
lected from  American  coots  at  Stewart  Lake  Wa- 
terfowl Management  Area  contained  concentra- 
tions of  selenium  from  4.9-26  ug/gm  (dry  weight), 
and  whole  body  samples  of  carp  contained  as 
much  as  31  ug/gm  (dry  weight).  Concentrations  of 
selenium  in  Potamogeton  and  blue-green  algae 
ranged  from  2.1-27  ug/gm.  Concentrations  of 
boron,  selenium,  and  zinc  were  also  measured  in 
water  from  Ouray  National  Wildlife  Refuge.  Liver 
tissue  of  American  coots  from  the  North  Roadside 
Pond,  which  receives  irrigation  tailwater,  con- 
tained a  geometric-mean  concentration  of  selenium 
of  32  ug/gm  (dry  weight).  Five  water-bird  eggs 
collected  from  the  North  and  South  Roadside 
Ponds  contained  selenium  concentrations  of  63-120 
ug/gm  (dry  weight).  (Lantz-PTT) 
W89-09145 
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COST  EFFECTIVENESS  OF  THE  STREAM 
FLOW-GAGING  PROGRAM  IN  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

S.  A.  Druse,  and  K.  L.  Wahl. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    87-4264, 
1988.  35p,  3  fig,  5  tab,  20  ref. 

Descriptors:  'Cost-benefit  analysis,  'Gaging  sta- 
tions, 'Network  design,  'Water  resources  data, 
•Operating  costs,  'Wyoming,  Economic  evalua- 
tion, Operating  policies,  Stream  gages,  Surface 
water  records,  Data  collections. 

This  report  documents  the  results  of  a  cost-effec- 
tiveness study  of  the  streamflow-gaging  program 
in  Wyoming.  Regression  analysis  or  hydrologic 
flow-routing  techniques  were  considered  for  24 
combinations  of  stations  from  a  139-station  net- 
work operated  in  1984  to  investigate  suitability  of 
techniques  for  simulating  streamflow  records.  Only 
one  station  was  determined  to  have  sufficient  accu- 
racy in  the  regression  analysis  to  consider  discon- 
tinuance of  the  gage.  The  evaluation  of  the  gaging- 
station  network,  which  included  the  use  of  associ- 
ated uncertainty  in  streamflow  records,  is  limited 
to  the  nonwinter  operation  of  the  47  stations  oper- 
ated by  the  Riverton  Field  Office  of  the  U.S. 
Geological  Survey.  The  current  (1987)  travel 
routes    and    measurement    frequencies    require    a 


budget  of  $264,000  and  result  in  an  average  stand- 
ard error  in  streamflow  records  of  13.2%.  Changes 
in  routes  and  station  visits  using  the  same  budget, 
could  optimally  reduce  the  standard  error  by 
1.6%.  Budgets  evaluated  ranged  from  $235,000  to 
$400,000.  A  $235,000  budget  increased  the  optimal 
average  standard  error/station  from  11.6  to  15.5%, 
and  a  $400,000  budget  could  reduce  it  to  6.6%.  For 
all  budgets  considered,  lost  record  accounts  for 
about  40%  of  the  average  standard  error.  (USGS) 
W 89-08409 


USE  AND  AVAILABILITY  OF  CONTINUOUS 
STREAMFLOW  RECORDS  IN  TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
J.  F.  Lowery. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-322,  1988.  26p,  3  fig,  2  tab,  4 
ref. 

Descriptors:  'Gaging  stations,  'Network  design, 
'Surface  water  records,  'Tennessee,  Data  uses, 
Station  funding. 

This  report  documents  the  results  of  the  data  uses 
and  funding  part  of  a  study  of  the  cost-effective- 
ness of  the  streamflow  information  program  in 
Tennessee.  Presently,  88  continuous  surface  water 
gaging  stations  are  operated  in  Tennessee  on  a 
budget  of  $490,800.  Data  uses  and  funding  sources 
are  identified  for  each  of  the  88  stations.  Data  from 
most  stations  have  multiple  uses.  (USGS) 
W89-08429 


ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  2.  DESIGN  OF  THE  EMISSION  IN- 
VENTORY: EMISSION  INVENTORY  OF  SUL- 
PHUR OXIDES  AND  NITROGEN  OXIDES  IN 
ALBERTA, 

Acid  Deposition  Research  Program,  Calgary  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08508 


SYMPOSIUM  ON  REMOTE  SENSING  FOR 
RESOURCES  DEVELOPMENT  AND  ENVI- 
RONMENTAL MANAGEMENT,  ENSCHEDE, 
AUGUST  1986. 

Proceedings  of  the  Seventh  International  Symposi- 
um on  Remote  Sensing  for  Resources  Develop- 
ment and  Environmental  Management  ISPRS 
Commission  VII,  Enschede,  25-29  August  1986. 
Volume  One.  A. A.  Balkema,  Boston.  1986.  547p. 
Edited  by  M.C.J.  Damen,  G.  Sicco  Smit  and  H.Th. 
Verstappen. 

Descriptors:  'Aerial  photography,  'Remote  sens- 
ing, 'Data  acquisition,  'Mapping,  Case  studies, 
Environmental  policy,  Infrared  imagery,  Data  in- 
terpretation, Sensors,  Resources  development,  Re- 
sources management,  Environmental  engineering. 

The  proceedings  of  the  symposium  on  remote  sens- 
ing for  Resources  Development  and  Environmen- 
tal Management  The  topics  covered  in  Volume 
One  of  include  visible  and  infrared  data,  micro- 
wave data,  spectral  signatures  of  objects,  and  re- 
newable resources  in  rural  areas.  New  and  im- 
proved methods  for  remote  sensing,  and  the  air- 
craft suitable  for  these  purposes,  as  well  as  data 
analysis  techniques  and  case  studies  are  discussed. 
These  methods  can  be  used  for  assessing  water 
management  techniques,  land  use,  and  crop  condi- 
tions for  large  and/or  inaccessible  areas  that  can 
not  be  surveyed  using  conventional  methods.  (See 
W89-08573  thru  W89-08577,  W89-08609)  (White- 
Reimer-PTT) 
W89-08572 


PHOTO-INTERPRETATION     OF     WETLAND 
VEGETATION  IN  THE  LESSER  ANTILLES, 

Office  National  des  Forets,  Basse-Terre  (Guade- 
loupe). 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08576 


SYMPOSIUM  ON  REMOTE  SENSING  FOR 
RESOURCES  DEVELOPMENT  AND  ENVI- 
RONMENTAL MANAGEMENT,  ENSCHEDE, 
AUGUST  1986. 

Proceedings  of  the  Seventh  International  Symposi- 
um on  Remote  Sensing  for  Resources  Develop- 
ment and  Environmental  Management,  ISPRS 
Commission  VII,  Enschede,  25-29  August  1986. 
Volume  Two.  A. A.  Balkema,  Boston.  1986.  409p. 
Edited  by  M.C.J.  Damen,  G.  Sicco  Smit  and  H.Th. 
Verstappen. 

Descriptors:  'Aerial  photography,  'Remote  sens- 
ing, 'Mapping,  'Data  acquisition,  Data  processing, 
Data  interpretation,  Case  studies,  Hydrology,  Ge- 
ology, Geomorphology,  Coastal  zone  manage- 
ment, Urban  planning,  Monitoring,  Satellite  tech- 
nology, Environmental  policy,  Infrared  imagery, 
Sensors,  Resources  development,  Resources  man- 
agement, Environmental  engineering. 

Topics  presented  at  the  symposium  on  remote 
sensing  for  Resources  Development  and  Environ- 
ment Management  included:  Non-renewable  re- 
sources (geology,  geomorphology,  and  engineer- 
ing projects);  Hydrology  (surface  water,  oceanog- 
raphy, coastal  zone,  ice  and  snow);  Human  settle- 
ments (urban  surveys,  human  settlement  analysis, 
and  archaeology);  and  Geo-information  systems. 
The  use  of  remote  sensing  by  means  of  satellites, 
aerial  photography,  infrared,  etc.  for  mapping, 
monitoring,  and  assessing  large  areas  is  discussed. 
These  techniques  can  be  used  for  determining  envi- 
ronmental impacts,  delineation  and  classification  of 
vegetation,  flow  characteristics,  temperature  gradi- 
ents, and  developing  simulation  models.  (See  W89- 
08578  thru  W89-08609,  W89-08572)  (White- 
Reimer-PTT) 
W89-08577 


JRC  PROGRAM  FOR  MARINE  COASTAL 
MONITORING, 

Commission  of  the  European  Communities,  Ispra 
(Italy).  Joint  Research  Centre. 
J.  A.  Bekkering. 

IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enchede,  August  1986.  Volume  Two.  A. A.  Bal- 
kema, Boston.  1986.  p  699-702,  2  tab,  1  fig,  19  ref. 

Descriptors:  'Model  studies,  'Remote  sensing, 
'Monitoring,  'Coastal  zone  management,  'Adriat- 
ic Sea,  'Data  acquisition,  Satellite  technology,  In 
situ  tests,  Pollutants,  Fate  of  pollutants,  Path  of 
pollutants,  Nutrients. 

Since  1976  the  Joint  Research  Center  in  Ispra, 
Italy,  along  with  many  national  institutions,  has 
been  investigating  the  possibilities  of  monitoring 
marine  ambience  using  satellite  technology.  The 
program  includes  remote  sensing  from  space,  in 
situ  measurements,  and  modeling  related  to  the 
main  test  site,  the  Northern  Adriatic  Sea.  An  over- 
view is  presented  that  covers  the  range  of  prob- 
lems and  future  goals  of  the  program:  the  use  of 
space-borne  sensors;  in  situ  measurements  that  are 
conducted  at  least  once  a  year  over  a  one  or  two 
week  sampling  period;  the  use  of  airborne  sensors 
to  aid  space  sensors;  and  the  Adriatic  Sea  model. 
This  model  is  designed  to  predict  short  term  pol- 
lutants; the  propagation  of  nutrients  and  their  sec- 
ondary effects;  and  the  long  term  propagation, 
transformation,  and  sedimentation  of  pollutants 
and  nutrients  and  their  possible  resuspension.  The 
initial  conditions  and  limits  of  the  model  runs  will 
be  based  as  much  as  possible  on  remote  sensing 
data  from  space,  integrated  with  meteorological 
data,  and  in  situ  data.  Further  calibration  will 
require  extensive  in  situ  measurements  and  the 
cooperative  efforts  of  several  institutions.  (See  also 
W89-08577)  (White-Reimer-PTT) 
W89-08585 


HYDROLOGICAL  COMPARISON  OF  LAND- 
SAT  TM,  LANDSAT  MSS  AND  BLACK  & 
WHITE  AERIAL  PHOTOGRAPHY, 

Aston  Univ.,  Birmingham  (England). 

M.  J.  France,  and  P.  D.  Hedges. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 
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Enchede,  August  1986.  Volume  Two.  A. A.  Bal- 
kema,  Boston.  1986.  p  717-720,  5  tab,  4  fig,  7  ref. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Hydrologic  maps,  Hydrologic  data  collec- 
tions, Aerial  photography,  Landsat  TM,  Landsat 
MSS,  North  Wales,  Mapping,  Drainage  patterns, 
Catchment  areas,  Lakes,  Streams. 

By  enhancing  four  Landsat  Multispectral  scanner 
images  and  one  Landsat  Thematic  Mapper  quarter 
scene  and  examining  black  and  white  aerial  photo- 
graphs from  the  Dolgellau  and  Coed-y-Brenin  area 
of  North  Wales,  the  techniques  were  quantitatively 
compared.  The  results  indicated  that  the  efficiency 
of  Landsat  TM  imagery  in  defining  drainage  net- 
works is  significantly  greater  than  that  of  Landsat 
MSS  imagery.  This  results  in  more  accurate  delin- 
eation of  catchment  boundaries  and  catchment  area 
estimation,  particularly  for  small  catchments. 
Within  the  catchment  area,  Landsat  TM  imagery 
provides  useful  information  on  geomorphological 
parameters,  with  the  identification  of  lakes  as  small 
as  0.6  hectares,  and  small  streams  (3-5  meters  wide) 
being  fairly  consistently  recorded.  Several  differ- 
ent landcover  types  can  be  identified  using  Landsat 
TM  imagery,  and  although  there  is  more  data  to 
examine,  the  relative  ease  of  interpretation  com- 
pensates for  this  factor.  For  image  enhancement  of 
Landsat  TM  the  most  useful  waveband  combina- 
tions are  1,4,5, ;2,4,5,  and  3,4,5.  Edge  enhancement 
using  a  Laplacian  filter,  Sobel  operator  or  direc- 
tional filtering,  with  a  3x3  kernel  further  increases 
the  drainage  network  detail.  (See  also  W89-08577) 
(White-Reimer-PTT) 
W89-08590 


APPLICATION  OF  REMOTE  SENSING  IN  HY- 
DROMORPHOLOGY  FOR  THIRD  WORLD 
DEVELOPMENT:  A  RESOURCE  DEVELOP- 
MENT STUDY  IN  PARTS  OF  HARYANA, 
INDIA, 

Shivaji  Univ.,  Kolhapur  (India).  Dept.  of  Geogra- 
phy. 

A.  S.  Jadhav. 

IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 
kema,  Boston.  1986.  p  721-724,  3  fig,  3  ref. 

Descriptors:  'Geomorphology,  *Saline  water, 
•Remote  sensing,  'Groundwater,  Groundwater 
availability,  Data  acquisition,  Groundwater  poten- 
tial, Groundwater  pollution,  Satellite  technology, 
Aerial  photography,  Surveys,  Mapping,  Rajasthan, 
Uttarpradesh,  Haryana,  India,  Potable  water. 

Conventional  and  satellite  remote  sensing  tech- 
niques were  used  for  obtaining  information  on  the 
groundwater  distribution,  depth  and  quality  for 
part  of  the  Haryana,  Rajasthan,  and  Uttarpradesh 
states  of  India.  Special  attention  was  given  to  de- 
lineate saline  water  and  fresh  water  pockets  in  the 
semiarid  regions  of  Haryana.  The  landscape 
method  with  an  analysis  of  landforms  for  hydrolo- 
gical  determinations  was  used  for  the  three  part 
study  consisting  of  prefield  interpretation,  field 
work,  and  post  field  work.  Using  aerial  photo- 
graphs, imagery  and  toposheets  it  was  determined 
that  potable  water  pockets  can  be  located  with  the 
help  of  remote  sensing  techniques,  and  the  occur- 
rence, distribution  and  degree  of  salinity  of 
groundwater  is  closely  associated  with  geomor- 
phological processes  and  landforms  in  the  region. 
The  results  showed  that  the  area  has  good  poten- 
tial groundwater  supplies,  but  faces  acute  ground- 
water quality  problems.  (See  also  W89-08577)  (Au- 
thor's abstract) 
W89-08591 


REMOTE  SENSING  AS  A  TOOL  FOR  ASSESS- 
ING ENVIRONMENTAL  EFFECTS  OF  HY- 
DROELECTRIC DEVELOPMENT  IN  A 
REMOTE  RIVER  BASIN, 

Ontario  Hydro,  Toronto. 

W.  M.  Paterson,  and  S.  K.  Sears. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 

kema,  Boston.  1986.  p  739-744,  3  fig,  16  ref. 


Descriptors:  'Remote  sensing,  'Environmental  ef- 
fects, 'Surveys,  'Mapping,  Satellite  technology, 
Landsat  imagery,  Hydroelectric  power,  Project 
planning,  Baseline  studies,  Monitoring,  Costs, 
Canada. 

The  feasibility  of  using  remotely-sensed  LAND- 
SAT satellite  data  to  assist  in  the  development  of 
new  hydroelectric  generation  project  studies  in 
Ontario  was  assessed  based  on  a  pilot  project  car- 
ried out  in  a  remote  northern  Ontario  river  basin. 
Thematic  maps  were  produced  for  the  Little  Jack- 
fish  River  at  the  Ontario  Centre  for  Remote  Sens- 
ing basin  using  digital  analysis  and  visual  interpre- 
tation of  LANDSAT  satellite  data.  Eleven  hard- 
copy  map  sets  were  produced,  and  the  entire  drain- 
age basin  was  mapped  according  to  generalized 
land  cover  types  using  a  geometrically  corrected 
ground  resolution.  Based  on  a  total  study  area  of 
about  15,000  sq  km,  the  approximate  total  cost  to 
produce  the  maps  was  $40,000  or  $2.67  per  sq  km 
which  is  less  than  the  costs  associated  with  con- 
ventional data  collection  methods  (ground  surveys 
and  aerial  photos).  The  results  of  the  project  indi- 
cate that  the  dynamic,  generalized  land  cover  map- 
ping produced  for  the  study  are  ideally  suited  to 
broad  river  system  level  planning  exercises  and 
conceptual  assessments.  Satellite  data  are  also 
useful  in  scoping  and  conducting  baseline  invento- 
ries for  detailed  project  assessments,  particularly 
on  large  study  areas  where  ground  access  is  limit- 
ed. In  addition,  prediction  and  monitoring  of 
project-induced  effects  can  be  aided  using  remote 
sensing  techniques.  (See  also  W89-08577)  (White- 
Reimer-PTT) 
W89-08595 


SATELLITE  DATA  IN  AQUATIC  AREA  RE- 
SEARCH: SOME  IDEAS  FOR  FUTURE  STUD- 
IES, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 

J.  T.  Raitala. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 

kema,  Boston.  1986.  p  755-758,  5  fig,  10  ref. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Aquatic  environment,  Landsat  images,  Land- 
sat MSS,  Aquatic  vegetation,  Water  depth,  Envi- 
ronmental effects,  Data  processing,  Surveys,  Map- 
ping, Finland. 

Computer-aided  digital  remote  sensing  techniques 
were  used  to  evaluate  the  usefulness  of  Landsat 
Multispectial  Scanner  data  in  aquatic  studies.  Some 
of  the  potential  uses  of  the  Landsat  data  indicated 
by  these  investigation  include:  (1)  In  addition  to 
depth  information  the  MSS  data  may  also  include 
useful  information  about  Secchi  disc  values,  humus 
content  in  water  and  productivity;  (2)  Aquatic 
vegetation  classification  where  vegetation  units  are 
big  enough  in  respect  to  the  0.5  hectares  ground 
resolution  (different  life-forms  such  as  helophytes, 
nympheids,  elodeids,  bryophytes,  can  be  mapped 
quite  easily,  but  when  using  the  supervised  classifi- 
cation procedure  even  some  minor  nuances  can  be 
traced);  and  (3)  Using  multitemporal  satellite  im- 
agery to  evaluate  alterations  within  the  littoral 
areas  of  some  Finnish  water  reservoirs  between 
successive  periods  of  high  water  and  also  along  the 
shallow  coastal  sea  of  the  Gulf  of  Bothnia.  Howev- 
er, due  to  the  limitations  of  MSS  data  in  exact 
small-scale  interpretations,  the  importance  of  rele- 
vant water  chemical  and  field  data  must  not  be 
underestimated.  The  more  advanced  TM  and 
SPOT  data  will  be  useful  in  situations  where  MSS 
data  has  poor  ground  resolution  and  too  broad  and 
too  few  spectral  channels,  but  the  MSS  data  will 
continue  to  be  important  for  determining  environ- 
mental changes.  (See  also  W89-08577)  (Author's 
abstract) 
W89-08597 


STUDY  WITH  NOAA-7  AVHRR-IMAGERY  IN 
MONITORING  EPHEMERAL  STREAMS  IN 
THE  LOWER  CATCHMENT  AREA  OF  THE 
TANA  RIVER,  KENYA, 

DHV  Consulting  Engineers,  Amersfoort  (Nether- 
lands). 
J.  W.  van  den  Brink. 


IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 
kema,  Boston.  1986.  p  783-785,  1  tab,  1  fig,  11  ref. 

Descriptors:  'Remote  sensing,  'Monitoring, 
'Streamflow,  Satellite  imagery,  Kenya,  Vegeta- 
tion, NOAA-7  AVHRR  system,  AVHRR  system, 
Tana  River,  Ephemeral  streams,  Data  acquisition 

A  case  study  to  evaluate  the  NOAA-7  Advanced 
High-Resolution  Radiometer  system  for  obtaining 
hydrological  information  by  monitoring  the  vege- 
tation growth  in  the  lower  catchment  area  of  the 
Tana  River  was  conducted.  Emphasis  was  on  the 
assessment  of  the  hydrologic  influence  of  the 
ephemeral  streams  in  the  lower  catchment  area. 
The  digital  image  processing  routines  that  were 
used  consisted  merely  of  image  enhancements  in 
order  to  obtain  an  optimal  visual  representation.  In 
addition,  the  normalized  difference  images:  (c2- 
cl)/(c2  +  cl)  of  the  near-infrared  and  red  channel 
respectively  channel  2  and  1,  were  calculated  for 
both  days.  This  'biomass  index'  was  considered  a 
successful  variable  which  correlates  well  with  the 
green  leaf  biomass  of  vegetation.  Due  to  the  pres- 
ence of  severe  cloud  cover  over  the  area,  no 
imagery  was  obtained  by  the  NOAA-7  AVHRR 
system  of  sufficient  quality  to  derive  the  desired 
information  over  a  period  of  five  months  and  an 
almost  daily  coverage  of  the  satellite  system.  How- 
ever, the  AVHRR  images  would  be  useful  for 
investigating  and  monitoring  the  vegetation 
growth  in  smaller  regions.  The  radiometry  and 
spatial  resolution  are  sufficient  to  allow  for  this 
type  of  application.  (See  also  W89-08577)  (White- 
Reimer-PTT) 
W89-08603 


SYMPOSIUM  ON  REMOTE  SENSING  FOR 
RESOURCES  DEVELOPMENT  AND  ENVI- 
RONMENTAL MANAGEMENT,  ENSCHEDE, 
AUGUST  1986. 

Proceedings  of  the  Seventh  International  Symposi- 
um on  Remote  Sensing  for  Resources  Develop- 
ment and  Environmental  Management,  ISPRS 
Commission  VII,  Enschede,  25-29  August  1986. 
Volume  Three.  A.A.  Balkema,  Boston.  1986.  118p. 
Edited  by  M.C.J.  Damen,  G.  Sicco  Smit  and  H.Th. 
Verstappen. 

Descriptors:  'Remote  sensing,  'Monitoring,  'Map- 
ping, 'Planning,  Satellite  technology,  Data  acquisi- 
tion, Data  processing,  Aerial  photography,  Assess- 
ment and  Information  Services  Center,  National 
Environmental  Satellite,  Data,  and  Information 
Service,  National  Oceanic  and  Atmospheric  Ad- 
ministration, Regional  planning,  Project  planning. 

A  collection  of  papers  introducing  a  symposium  on 
remote  sensing  for  resources  development  and  en- 
vironmental management  presented.  The  uses  of 
remote  sensing  for  monitoring  and  mapping  in 
order  to  determine  future  planning  strategies  is 
discussed  as  well  as  the  latest  technologies  and 
data  processing  techniques.  The  role  of  agencies 
such  as  the  Assessment  and  Information  Services 
Center  (AISC),  the  National  Environmental  Satel- 
lite, Data,  and  Information  Service  (NESD1S),  and 
National  Oceanic  and  Atmospheric  Administration 
(NOAA)  in  collecting  and  processing  remote  sens- 
ing data  and  the  need  to  coordinate  conventional 
methodologies  with  satellite  programs  are  exam- 
ined. (See  W89-08610  thru  W89-08611,  W89-08572, 
W89-08577)  (White-Reimer-PTT) 
W89-08609 


MONITORING  ENVIRONMENTAL  RE- 
SOURCES THROUGH  NOAA'S  POLAR  OR- 
BITING SATELLITES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  DC.  Assessment  and  Informa- 
tion Services  Center. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08611 


GROUND-WATER  QUALITY  AND  GEOCHEM- 
ISTRY   OF    LAS    VEGAS    VALLEY,    CLARK 
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COUNTY,  NEVADA,  1981-83:  IMPLEMENTA- 
TION OF  A  MONITORING  NETWORK, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
M.  D.  Dettinger. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigation  Report  87-4007, 
1987.  69p,  15  fig,  5  tab,  39  ref. 

Descriptors:  'Network  design,  'Water  quality, 
•Urbanization,*Hydrologic  data,  'Groundwater 
quality,  'Geochemistry,  'Monitoring,  'Nevada, 
Las  Vegas,  Groundwater  pollution,  Wastewater 
disposal,  Irrigation,  Data  acquisition,  Monitoring 
wells,  Dissolved  solids,  Calcium,  Magnesium,  Bi- 
carbonates,  Sulfates,  Salinity. 

As  a  result  of  rapid  urban  growth  in  Las  Vegas 
Valley,  rates  of  water  use  and  wastewater  disposal 
have  grown  rapidly  during  the  last  25  years.  Con- 
cern has  developed  over  the  potential  water  qual- 
ity effects  of  this  growth.  The  deep  percolation  of 
wastewater  and  irrigation  return  flow  (much  of 
which  originates  as  imported  water  from  Lake 
Mead),  along  with  severe  overdraft  conditions  in 
the  principal  aquifers  of  the  valley,  could  combine 
to  pose  a  long-term  threat  to  groundwater  quality. 
The  quantitative  investigations  of  groundwater 
quality  and  geochemical  conditions  in  the  valley 
necessary  to  address  these  concerns  would  include 
the  establishment  of  data  collection  networks  on  a 
valley-wide  scale  that  differ  substantially  from  ex- 
isting networks.  The  valley-wide  networks  would 
have  a  uniform  areal  distribution  of  sampling  sites, 
would  sample  from  all  major  depth  zones,  and 
would  entail  repeated  sampling  from  each  site. 
With  these  criteria  in  mind,  40  wells  were  chosen 
for  inclusion  in  a  demonstration  monitoring  net- 
work. Groundwater  in  the  northern  half  of  the 
valley  generally  contains  200  to  400  mg/L  of  dis- 
solved solids,  and  is  dominated  by  calcium,  magne- 
sium, and  bicarbonate  ions,  reflecting  a  chemical 
equilibrium  between  the  groundwater  and  the 
dominantly  carbonate  rocks  in  the  aquifers  of  this 
area.  The  intermediate  to  deep  groundwater  in  the 
southern  half  of  the  valley  is  of  poorer  quality 
(containing  700  to  1,500  mg/L  of  dissolved  solids) 
and  is  dominated  by  calcium,  magnesium,  sulfate, 
and  bicarbonate  ions,  reflecting  the  occurrence  of 
other  rock  types  including  evaporite  minerals 
among  the  still-dominant  carbonate  rocks  in  the 
aquifers  of  this  part  of  the  valley.  The  poorest 
quality  groundwater  in  the  valley  is  generally  in 
the  lowland  parts  of  the  valley  in  the  first  few  feet 
beneath  the  water  table,  where  dissolved  solids 
concentrations  range  from  2,000  to  >  7,000  mg/L, 
and  probably  reflects  the  effects  of  evaporite  disso- 
lution, secondary  recharge,  and  evapotranspira- 
tion.  The  most  common  water  quality  constraint 
on  potential  groundwater  use  is  the  high  salinity. 
No  evidence  of  large-scale  contamination  of  deep 
groundwater  was  found  in  this  study.  (Author's 
abstract) 
W89-08632 


IDENTIFICATION  AND  DESCRIPTION  OF 
POTENTIAL  GROUND-WATER  QUALITY 
MONITORING  WELLS  IN  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

P.  R.  Seaber,  and  M.  E.  Thagard. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4130,    1986. 
124p,  12  fig,  8  tab,  63  ref. 

Descriptors:  'Monitoring  wells,  'Groundwater 
quality,  'Florida,  'Hydrologic  data  collections, 
'Network  design,  Aquifers,  Computers,  Data  ac- 
quisition, Monitoring,  Data  collections. 

The  results  of  a  survey  of  existing  wells  in  Florida 
that  meet  the  following  criteria  are  presented:  (1) 
well  location  is  known,  (2)  principal  aquifer  is 
known,  (3)  depth  of  well  is  known,  (4)  well  casing 
depth  is  known,  (5)  well  water  had  been  analyzed 
between  1970  and  1982,  and  (6)  well  data  are 
stored  in  the  U.S.  Geological  Survey's  (USGS) 
computer  files.  Information  for  more  than  20,000 
wells  in  Florida  were  stored  in  the  USGS  Master 
Water  Data  Index  of  the  National   Water  Data 


Exchange  and  in  the  National  Water  Data  Storage 
and  Retrieval  System's  Groundwater  Site  Invento- 
ry computerized  files  in  1982.  Wells  in  these  com- 
puter files  that  had  been  sampled  for  groundwater 
quality  before  November  1982  in  Florida  number 
13,739;  1,846  of  these  wells  met  the  above  criteria 
and  are  the  potential  (or  candidate)  groundwater 
quality  monitoring  wells  included  in  this  report. 
The  distribution  by  principal  aquifer  of  the  1,846 
wells  identified  as  potential  groundwater  quality 
monitoring  wells  is  as  follows:  1,022  tap  the  Flori- 
dan  aquifer  system,  114  tap  the  intermediate 
aquifers,  232  tap  the  surficial  aquifers,  246  tap  the 
Biscayne  aquifer,  and  232  tap  the  sand-and-gravel 
aquifer.  These  wells  are  located  in  59  of  Florida's 
67  counties.  This  report  presents  the  station  de- 
scriptions, which  include  location,  site  characteris- 
tics, period  of  record,  and  the  type  and  frequency 
of  chemical  water  quality  data  collected  for  each 
well.  The  1,846  well  locations  are  plotted  on  14 
USGS  1:250,000  scale,  1  degree  by  2  degree,  quad- 
rangle maps.  This  relatively  large  number  of  po- 
tential (or  candidate)  monitoring  wells,  geographi- 
cally and  geohydrologically  dispersed,  provides  a 
basis  for  a  future  groundwater  quality  monitoring 
network  and  computerized  data  base  for  Florida. 
There  is  a  large  variety  of  water  quality  determina- 
tions available  from  these  wells,  both  areally  and 
temporally.  Future  sampling  of  these  wells  would 
permit  analyses  of  time  and  areal  trends  for  select- 
ed water  quality  characteristics  throughout  the 
State.  The  identification  and  description  of  the 
potential  monitoring  wells  and  the  listing  of  the 
type  and  frequency  of  the  groundwater  quality 
data  forms  a  foundation  for  both  the  network  and 
the  data  base.  (Author's  abstract) 
W89-08722 


WATER-QUALITY  APPRAISAL  OF  NASQAN 
STATIONS  BELOW  IMPOUNDMENTS,  EAST- 
ERN TENNESSEE, 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

R.  D.  Evaldi,  and  J.  G.  Lewis. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4171,    1986. 
50p,  11  fig,  20  tab,  16  ref. 

Descriptors:  'Networks,  'Dam  effects,  'Stream- 
flow,  'Network  design,  'Monitoring,  'Water  qual- 
ity, 'National  Stream  Quality  Accounting  Net- 
work, 'Ecological  effects,  'Reservoirs,  'Tennes- 
see, Water  resources  development,  Data  acquisi- 
tion, Clinch  River,  Tennessee  River. 

The  National  Stream  Quality  Accounting  Network 
(NASQAN)  is  a  network  of  stations  at  which 
systematic  and  continuing  water  quality  data  are 
collected.  Major  objectives  of  this  U.S.  Geological 
Survey  program  are:  (1)  to  depict  areal  variability 
of  streamflow  and  water  quality  conditions  nation- 
wide on  a  year-by-year  basis  and  (2)  to  detect  long- 
term  changes  in  streamflow  and  stream  quality. 
Several  NASQAN  stations  in  East  Tennessee  are 
downstream  from  impoundments  which  have  a 
significant  effect  on  water  quality.  NASQAN  data 
obtained  from  the  Tennessee  River  below  Watts 
Bar  Dam  and  the  Clinch  River  below  Melton  Hill 
Dam  were  compared  to  water  quality  data  from 
the  basins  upstream.  The  comparison  indicates  that 
NASQAN  data  obtained  below  impoundments 
may  not  be  adequate  to  describe  a  composite  pic- 
ture of  water  quality  in  the  accounting  unit.  Deten- 
tion time  of  storage  in  the  impoundments  is  be- 
lieved to  moderate  the  range  of  constituent  values 
observed  at  the  NASQAN  stations.  Data  obtained 
upstream  and  downstream  from  Watts  Bar  Dam 
indicate  that  the  water  sampled  at  the  NASQAN 
station  comes  from  stratified  layers  of  the  im- 
poundment and  is  not  representative  of  an  integrat- 
ed sample  of  water  from  the  impoundment.  Values 
of  total  recoverable  iron  suggest  that,  because  of 
adsorption  onto  sediments  in  impoundments,  some 
constituents  are  not  accurately  described  by  sam- 
pling below  impoundments.  Relations  between 
water  quality  constituents  and  flow  at  stations  on 
the  Clinch  River  and  Tennessee  River  are  not  well 
defined  due  to  regulation.  Direct  load  computa- 
tions for  many  constituents  were  therefore  not 
possible,  which  diminished  the  utility  of  data  from 
these  NASQAN  stations  to  account  for  quantity 


versus  quality  of  the  water.  Load  computations 
were  only  possible  for  ionic  constituents  through 
use  of  a  continuous  specific  conductance  record  as 
an  intermediary.  Rivers  might  reflect  the  decreas- 
ing trend  in  discharge  during  the  1972-82  water 
years.  Thus  the  stations  below  Watts  Bar  Dam  and 
below  Melton  Hill  Dam  do  not  adequately  meet 
the  NASQAN  objective  to  detect  and  assess  long- 
term  changes  in  stream  quality.  (Lantz-PTT) 
W89-08750 


COST-EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY  STREAM-GAGING  PRO- 
GRAM IN  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08760 


COST-EFFECTIVENESS    OF    THE    FEDERAL 
STREAM-GAGING  PROGRAM  IN  VIRGINIA, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08761 


DESIGN  OF  A  SEDIMENT  DATA-COLLEC- 
TION PROGRAM  IN  KANSAS  AS  AFFECTED 
BY  TIME  TRENDS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
P.  R.  Jordan. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4204,  1985. 
114p,  5  fig,  5  tab,  53  ref. 

Descriptors:  'Data  acquisition,  'Sediment  concen- 
tration, 'Sedimentation,  'Project  planning,  'Net- 
work design,  'Kansas,  Streamflow,  Temporal  dis- 
tribution. 

Data  collection  programs  need  to  be  re-examined 
periodically  in  order  to  insure  their  usefulness, 
efficiency,  and  applicability.  The  possibility  of  time 
trends  in  sediment  concentration,  in  particular, 
makes  the  examination  with  new  statistical  tech- 
niques desirable.  After  adjusting  sediment  concen- 
trations for  their  relation  to  streamflow  rates  and 
by  using  a  seasonal  adaptation  of  Kendall's  nonpar- 
ametric  statistical  test,  time  trends  of  flow-adjusted 
concentrations  were  detected  for  11  of  the  38 
sediment  records  tested  that  were  not  affected  by 
large  reservoirs.  Ten  of  the  1 1  trends  were  toward 
smaller  concentrations;  only  1  was  toward  larger 
concentrations.  Of  the  apparent  trends  that  were 
not  statistically  significant  (0.05  level)  using  data 
available,  nearly  all  were  toward  smaller  concen- 
trations. Because  the  reason  for  the  lack  of  statisti- 
cal significance  of  an  apparent  trend  may  be  inad- 
equacy of  data  rather  than  absence  of  trend  and 
because  of  the  prevalence  of  apparent  trends  in  one 
direction,  the  assumption  was  made  that  a  time 
trend  may  be  present  at  any  station.  This  assump- 
tion can  significantly  affect  the  design  of  a  sedi- 
ment data  collection  program.  Sudden  decreases 
(step  trends)  in  flow-adjusted  sediment  concentra- 
tions were  found  at  all  stations  that  were  short 
distances  downstream  from  large  reservoirs  and 
that  had  adequate  data  for  a  seasonal  adaptation  of 
Wilcoxon's  nonparametric  statistical  test.  Examina- 
tion of  sediment  records  in  the  1984  data  collection 
program  of  the  Kansas  Water  Office  indicated  13 
stations  that  can  be  discontinued  temporarily  be- 
cause data  are  now  adequate.  Data  collection 
could  be  resumed  in  1992  when  new  data  may  be 
needed  because  of  possible  time  trends.  New  data 
are  needed  at  eight  previously  operated  stations 
where  existing  data  may  be  inadequate  or  mislead- 
ing because  of  time  trends.  Operational  changes 
may  be  needed  at  some  stations,  such  as  hiring 
contract  observers  or  installing  automatic  pumping 
samplers.  Implementing  the  changes  in  the  pro- 
gram can  provide  a  substantial  increase  in  the 
quantity  of  useful  information  on  stream  sediment 
for  the  same  funding  as  the  1984  level.  (Author's 
abstract) 
W89-08824 
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COST  EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAM IN  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

S.  W.  Wolcott,  W.  B.  Gannon,  and  W.  H. 
Johnston. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4328,  1986. 
86p,  9  fig,  8  tab,  21  ref. 

Descriptors:  'Network  design,  *Cost  analysis, 
•Project  planning,  *Data  acquisition,  'Stream 
gages,  New  York,  Economic  aspects,  Streamflow, 
Statistical  analysis,  Mathematical  studies. 

The  U.S.  Geological  Survey  conducted  a  5-year 
nationwide  analysis  to  define  and  document  the 
most  cost  effective  means  of  obtaining  streamflow 
data.  This  report  describes  the  stream  gaging  net- 
work in  New  York  and  documents  the  cost  effec- 
tiveness of  its  operation;  it  also  identifies  data  uses 
and  funding  sources  for  the  174  continuous-record 
stream  gages  currently  operated  (1983).  Those 
gages  as  well  as  189  crest-stage,  stage-only,  and 
groundwater  gages  are  operated  with  a  budget  of 
$1,068  million.  One  gaging  station  was  identified  as 
having  insufficient  reason  for  continuous  operation 
and  was  converted  to  a  crest-stage  gage.  Current 
operation  of  the  363-station  program  requires  a 
budget  of  $1,068  million/yr.  The  average  standard 
error  of  estimation  of  continuous  streamflow  data 
is  13.4%.  Results  indicate  that  this  degree  of  accu- 
racy could  be  maintained  with  a  budget  of  approxi- 
mately $1,006  million  if  the  gaging  resources  were 
redistributed  among  the  gages.  The  average  stand- 
ard error  for  174  stations  was  calculated  for  five 
hypothetical  budgets.  A  minimum  budget  of 
$970,000  would  be  needed  to  operated  the  363- 
gage  program;  a  budget  less  than  this  does  not 
permit  proper  servicing  and  maintenance  of  the 
gages  and  recorders.  Under  the  restrictions  of  a 
minimum  budget,  the  average  standard  error 
would  be  16.0%.  The  maximum  budget  analyzed 
was  $1.2  million,  which  would  decrease  the  aver- 
age standard  error  to  9.4%.  (Author's  abstract) 
W89-09031 


PROCEDURAL  GUIDE  FOR  INTERNATION- 
AL GAUGING  STATIONS  ON  BOUNDARY 
WATERS  BETWEEN  CANADA  AND  THE 
UNITED  STATES  OF  AMERICA, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

S.  Huberman,  J.  E.  Slater,  and  A.  Condes. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-329,   1985.  WRB  Report    1 
WD-HQ-WRB-PG-85-1.  105p,  1  plate,  11  append. 

Descriptors:  'Data  acquisition,  'Stream  gages, 
'Treaties,  'Gaging  stations,  'Standards,  'Interna- 
tional agreements,  'Canada,  Monitoring,  Stream- 
flow  measurement,  Water  level,  Great  Lakes,  St. 
Lawrence  River. 

Since  1909,  the  United  States  of  America  and 
Canada  have  employed  a  system  of  monitoring 
streamflow  and  water  levels  for  shared  waters 
based  upon  professionalism,  trust  and  goodwill. 
This  document  has  been  prepared  in  considerable 
detail  for  use  by  managers  and  field  officers  at  all 
levels  of  government  in  Canada  and  the  United 
States.  Its  purpose  is  to  serve  as  a  guide  in  attaining 
uniform  procedures  in  the  designation  and  oper- 
ation of  International  Gaging  Stations.  For  special 
situations  where  these  procedures  do  not  apply, 
specific  mention  is  made  in  appropriate  sections  of 
the  guide.  (Lantz-PTT) 
W89-O9089 


OPERATION  OF  HYDROLOGIC  DATA  COL- 
LECTION STATIONS  BY  THE  U.S.  GEOLOGI- 
CAL SURVEY  IN  1985, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

1  01  primary  bibliographic  entry  see  Field  7B. 
W89-09103 


ANALYSIS  OF  SURFACE-WATER  DATA  NET- 
WORK IN  KANSAS  FOR  EFFECTIVENESS  IN 
PROVIDING  REGIONAL  STREAMFLOW  IN- 
FORMATION-WITH  A  SECTION  ON 
THEORY  AND  APPLICATION  OF  GENERAL- 
IZED LEAST  SQUARES, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

K.  D.  Medina,  and  G.  D.  Tasker. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-680,  1985.  39p,  11  fig,  5  tab,  8 
ref. 

Descriptors:  'Data  interpretation,  'Streamflow, 
'Surface  water,  'Kansas,  'Network  design,  Flow 
profiles,  Least  squares  method,  Stream  gages,  Per- 
formance evaluation,  Low  flow,  High  flow,  Statis- 
tical analysis,  Mathematical  studies. 

The  surface  water  data  network  in  Kansas  was 
analyzed  using  generalized  least  squares  regression 
for  its  effectiveness  in  providing  regional  stream- 
flow  information.  The  correlation  and  time-sam- 
pling error  of  the  streamflow  characteristic  are 
considered  in  the  generalized  least  squares  method. 
Unregulated  medium-flow,  low-flow  and  high- 
flow  characteristics  were  selected  to  be  representa- 
tive of  the  regional  information  that  can  be  ob- 
tained from  streamflow  gaging  station  records  for 
use  in  evaluating  the  effectiveness  of  continuing 
the  present  network  stations,  discontinuing  some 
stations;  and/or  adding  new  stations.  The  analysis 
used  streamflow  records  for  all  currently  operated 
stations  that  were  not  affected  by  regulation  and 
discontinued  stations  for  which  unregulated  flow 
characteristics,  as  well  as  physical  and  climatic 
characteristics,  were  available.  The  state  was  di- 
vided into  three  network  areas,  western,  northeast- 
ern, and  southeastern  Kansas,  and  analysis  was 
made  for  three  streamflow  characteristics  in  each 
area,  using  three  planning  horizons.  The  analysis 
showed  that  the  maximum  reduction  of  sampling 
mean  square  error  for  each  cost  level  could  be 
obtained  by  adding  new  stations  and  discontinuing 
some  of  the  present  network  stations.  Large  reduc- 
tions in  sampling  mean  square  error  for  low-flow 
information  could  be  accomplished  in  all  three 
network  areas,  with  western  Kansas  having  the 
most  dramatic  reduction.  The  addition  of  new 
stations  would  be  most  beneficial  for  man-  flow 
information  in  western  Kansas,  and  to  lesser  de- 
grees in  the  other  two  areas.  The  reduction  of 
sampling  mean  square  error  for  high-flow  informa- 
tion would  benefit  most  from  the  addition  of  new 
stations  in  western  Kansas,  and  the  effect  dimin- 
ishes to  lesser  degrees  in  the  other  two  areas. 
Southeastern  Kansas  showed  the  smallest  error 
reduction  in  high-flow  information.  A  comparison 
among  all  three  network  areas  indicated  that  fund- 
ing resources  could  be  most  effectively  used  by 
discontinuing  more  stations  in  northeastern  and 
southeastern  Kansas  and  establishing  more  new 
stations  in  western  Kansas.  (Author's  abstract) 
W89-09105 


SURFACE  WATER-QUALITY  ASSESSMENT 
OF  THE  LOWER  KANSAS  RIVER  BASIN, 
KANSAS  AND  NEBRASKA:  PROJECT  DE- 
SCRIPTION, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09235 
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NUMERICAL  MODELING  OF  TIDE  AND  CIR- 
CULATION IN  CENTRAL  PUGET  SOUND: 
COMPARISON  OF  A  THREE-DIMENSIONAL 
AND  A  DEPTH-AVERAGED  MODEL, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  2L. 

W89-08352 


STREAMFLOWS  IN  WYOMING, 

Geological    Survey,   Cheyenne,   WY.    Water   Re- 
sources Div. 


For  primary  bibliographic  entry  see  Field  2E. 
W89-08353 


GEOSTATISTICAL  INTERPOLATION  OF  HY- 
DROSTRATIGRAPHY  AT  GROUNDWATER 
CONTAMINATION  SITES, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08370 


WATER  QUALITY  DATA  FOR  THE  BOISE 
RIVER,  BOISE  TO  STAR,  IDAHO,  JANUARY 
TO  MARCH  1988, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-08382 


WATER  QUALITY  ASSESSMENT  OF  ARVADA 
RESERVOIR,  DENVER  METROPOLITAN 
AREA,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-08411 


SOIL- WATER  HYDROLOGY  AND  GEOCHEM- 
ISTRY OF  A  COAL  SPOIL  AT  A  RECLAIMED 
SURFACE  MINE  IN  ROUTT  COUNTY,  COLO- 
RADO, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08413 


CONSTRUCTION,  GEOLOGIC,  AND  WATER 
LEVEL  DATA  FOR  OBSERVATION  WELLS 
NEAR  BRENTWOOD,  WILLIAMSON 

COUNTY,  TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-08414 


DIRECT-CURRENT  RESISTIVITY  DATA 
FROM  94  SITES  IN  NORTHEASTERN  PALM 
BEACH  COUNTY,  FLORIDA, 

Geological  Survey,  Stuart,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W 89-084 15 


HISTORY  OF  SUSPENDED  SEDLMENT  DATA 
COLLECTION  AND  EWENTORY  OF  AVAIL- 
ABLE DATA  FOR  THE  TENNESSEE  AND 
CUMBERLAND  RIVER  BASINS, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

W.  P.  Carey,  R.  T.  Brown,  and  C.  G  Chatham. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-497,  1988.  lOlp,  5  fig,  3  tab, 
29  ref. 

Descriptors:  'Sampling,  'Data  collections,  'Sus- 
pended sediments,  'Sediment  discharge,  'Tennes- 
see River  Basin,  Cumberland  River  Basin,  Sus- 
pended load,  Sediment  transport,  Sediment  con- 
centration, Data  storage  and  retrieval. 

In  1934  and  1935,  the  Tennessee  Valley  Authority 
established  51  daily  record  suspended-sediment  sta- 
tions on  the  Tennessee  River  and  its  major  tribu- 
taries. Most  of  these  stations  were  operated  for  8 
years.  From  1962  to  1965,  the  Tennessee  Valley 
Authority  again  collected  daily  sediment  record  at 
10  of  the  original  49  stations.  In  addition  to  the 
data  sets  collected  on  the  major  rivers,  the  Tennes- 
see Valley  Authority  has  conducted  several  inten- 
sive studies  of  small  watersheds  throughout  the 
Tennessee  River  basin.  In  the  Cumberland  River 
basin,  daily  sediment  records  have  been  collected 
primarily  by  the  Survey.  Daily  stations  have  been 
operated  for  various  periods  on  17  basins  ranging 
in  size  from  0.67  to  1,977  sq  mi,  with  the  earliest 
data  of  daily  record  being  October  1953.  All  of 
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these  daily  stations  are  located  in  the  upper  Cum- 
berland River  basin  upstream  of  any  major  im- 
poundments. Periodic  sediment  data  have  been  col- 
lected by  the  Survey  at  194  stations  in  the  Tennes- 
see River  basin  and  at  106  stations  in  the  Cumber- 
land River  basin,  however;  the  number  of  samples/ 
station  is  quite  low.  86%  of  the  periodic  stations  in 
the  Tennessee  River  basin  and  91%  of  the  periodic 
stations  in  the  Cumberland  River  basin  have  30 
samples  or  less.  (USGS) 
W89-08416 


FIELD  CONDITIONS  AT  THE  MARICOPA  AG- 
RICULTURAL CENTER,  MARICOPA  AGRI- 
CULTURAL CENTER,  MARICOPA  COUNTY, 
ARIZONA,  JUNE  13, 1988, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  J.  Own-Joyce. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-708,  1988.  5p,  2  tab. 

Descriptors:  'Agriculture,  'Photography, 

'Remote  sensing,  'Data  collections,  'Crop  data, 
•Arizona. 

Field  conditions  were  documented  during  the 
Landsat  satellite  overpass  of  the  Maricopa  Agri- 
cultural Center,  Maricopa  County,  Arizona,  on 
June  13,  1988.  Crop  types  were  mapped  and  photo- 
graphed for  each  demonstration  farm  field.  Field 
conditions  described  include  irrigation,  cultivation, 
and  orientation  of  rows.  Field  and  photographic 
descriptions  are  presented  in  tabular  form.  (USGS) 
W89-08423 


FLOODFLOW  CHARACTERISTICS  OF  WYO- 
MING STREAMS-A  COMPILATION  OF  PRE- 
VIOUS INVESTIGATIONS, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2E. 

W89-08450 


OPERATING  MANUAL  FOR  THE  R200 
DOWNHOLE  RECORDER  WITH  HUSKY 
HUNTER  RETRIEVER, 

Geological  Survey,  NSTL  Station,  MS.  Hydrolog- 
ic  Instrumentation  Facility. 
R.  A.  Johnson,  and  J.  I.  Rorabaugh. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $17.75,  microfiche  $4.50.  USGS  Open-File 
Report  88-455,  Nov.  1988.  lllp,  10  fig.  USGS 
project  WD  141. 

Descriptors:  'Instrumentation,  'Groundwater, 
•Electronic  recorders,  'Water  level  recorders, 
Pressure  transducers. 

The  R200  Downhole  Recorder  is  a  battery-pow- 
ered device  that,  when  placed  in  a  well  casing, 
monitors  water  levels  for  a  period  of  up  to  1  year. 
This  instrument  measures  a  1-  to  70-foot  range  of 
water  levels.  These  water-level  data  can  be  re- 
trieved through  use  of  a  commercially  available 
portable  microcomputer.  The  R200  Downhole  Re- 
corder was  developed  at  the  U.S.  Geological  Sur- 
vey's Hydrologic  Instrumentation  Facility,  Stennis 
Space  Center,  Mississippi.  This  operating  manual 
describes  the  R200  Downhole  Recorder,  provides 
initial  set-up  instructions,  and  gives  directions  for 
on-site  operation.  Design  specifications  and  routine 
maintenance  steps  are  included.  The  R200  data- 
retriever  program  is  a  user-friendly,  menu-driven 
program.  The  manual  guides  the  user  through  the 
procedures  required  to  perform  specific  operations. 
Numerous  screens  are  reproduced  in  the  text  with 
a  discussion  of  user  input  for  desired  responses. 
Help  is  provided  for  specific  problems.  (USGS) 
W89-08454 


ACID  DEPOSITION  RESEARCH   PROGRAM, 

BIOPHYSICAL  RESEARCH.  VOLUME  10:  AN 

ANALYSIS  OF  NUMERICAL  MODELS  OF  AIR 

POLLUTANT  EXPOSURE  AND  VEGETATION 

RESPONSE, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Plant  Patholo- 


gy- 

For  primary  bibliographic  entry  see  Field  5C. 

W 89-08492 


FISH  ACUTE  TOXICITY  SYNDROMES:  AP- 
PLICATION TO  THE  DEVELOPMENT  OF 
MECHANISM-SPECIFIC  QSARS  (QUANTITA- 
TIVE STRUCTURE  ACTIVITY  RELATION- 
SHIPS), 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-08520 


IMPROVED  PARAMETERIZATIONS  FOR 
SURFACE  RESISTANCE  TO  GASEOUS  DRY 
DEPOSITION  IN  REGIONAL-SCALE,  NU- 
MERICAL MODELS, 

Argonne  National  Lab.,  IL.  Biological  and  Medi- 
cal Research  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08536 


ENDOW:  AN  APPLICATION  OF  AN  EXPERT 
SYSTEM  IN  TECHNOLOGY  TRANSFER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-08542 


FLEXIBLE  REGIONAL  EMISSIONS  DATA 
SYSTEM  (FREDS)  DOCUMENTATION  FOR 
THE  1980  NAPAP  EMISSIONS  INVENTORY, 

Alliance  Technologies  Corp.,  Bedford,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-08545 


EFFECT  OF  CORRELATED  INPUTS  ON  DO 
UNCERTAINTY, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08549 


INTERIM  PROTOCOL  FOR  MEASURING  HY- 
DROLYSIS RATE  CONSTANTS  IN  AQUEOUS 
SOLUTIONS, 

Environmental  Research  Lab.,  Athens,  GA. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-08550 


SYMPOSIUM  ON  REMOTE  SENSING  FOR 
RESOURCES  DEVELOPMENT  AND  ENVI- 
RONMENTAL MANAGEMENT,  ENSCHEDE, 
AUGUST  1986. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08572 


PRELIMINARY  ASSESSMENT  OF  AN  AIR- 
BORNE THERMAL  VIDEO  FRAME  SCAN- 
NING SYSTEM  FOR  ENVIRONMENTAL  EN- 
GINEERING SURVEYS, 

Surrey  Univ.,  Guildford  (England). 

T.  J.  M.  Kennie,  C.  D.  Dale,  and  G.  C.  Stove. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  One.  A.A.  Bal- 

kema,  Boston.  1986.  p  285-290,  4  tab,  5  fig,  22  ref. 

Descriptors:  'Remote  sensing,  'Infrared  imagery, 
'Aerial  photography,  'Data  acquisition,  'Thermal 
properties,  Drainage  patterns,  Thermal  video 
frame  scanners,  Thermal  imagery,  Mapping,  Sur- 
veys, Environmental  engineering,  Environmental 
effects,  Monitoring. 

The  advantages  of  video  based  cameras  for  remote 
sensing  include  ease  of  use,  speed  of  operation, 
portability  and  cost.  The  thermal  video  frame  scan- 
ning (TVFS)  systems,  unlike  thermal  IR  linescan- 
ning  systems  which  are  designed  specifically  for 
airborne  use,  are  designed  for  both  ground  and 
airborne  operation.  Consequently,  the  optical  con- 
figuration, scanning  mechanism  and  detector 
arrays  differ  from  those  used  for  thermal  linescan- 
ning  and  this  leads  to  significantly  different  imag- 


ing systems  being  employed.  The  processing  of 
video  based  thermal  data  consists  of  conversion  of 
the  analogue  video  recording  to  a  digital  format, 
preprocessing  of  the  digital  data  to  remove  image 
inconsistencies,  and/or  to  rectify  and  geometrical- 
ly correct  the  image,  and  processing  and  analysis 
of  the  data  using  conventional  image  processing 
techniques.  The  Barr  and  Stroud  IR18  Mk  II  scan- 
ner described  was  used  successfully  for  aerial  scan- 
ning tests  for  monitoring  heat  loss  from  industrial 
and  residential  buildings,  thermal  mapping  of 
roads,  geotechnical  site  investigation,  and  drain- 
age, sewer  collapse  and  utilities  surveys.  (See  also 
W89-08572)  (White-Reimer-PTT) 
W89-08573 


LAND  USE  ALONG  THE  TANA  RIVER, 
KENYA-A  STUDY  WITH  SMALL  FORMAT 
AERIAL  PHOTOGRAPHY  AND  MICROLIGHT 
AIRCRAFT, 

DHV  Consulting  Engineers,  Amersfoort  (Nether- 
lands). 

R.  Beck,  S.  W.  Taiti,  and  D.  C.  P.  Thalen. 
IN:  Symposium  on  Remote  Sensing  for  Resources 
Development    and    Environmental    Management, 
Enschede,  August  1986.  Volume  One.  A.A.  Bal- 
kema,  Boston.  1986.  p  375-380,  1  tab,  7  fig. 

Descriptors:  'River  systems,  'Land  use,  'Aerial 
photography,  'Riparian  land,  'Flood  plains,  Flood 
plain  management,  Data  acquisition,  Indirect  flood 
measurement,  Vertical  photography,  Stereoscopic 
analysis,  Photoblocks,  Inventories,  Tana  River, 
Kenya. 

Monitoring  of  land  use  on  the  riverine  lands  along 
the  Lower  Tana  River  in  Kenya  was  conducted 
using  a  microlight  aircraft  equipped  with  small 
format  cameras.  The  land  utilization  types  identi- 
fied were  based  on  the  association  of  land  use 
practices,  ethnic  identities,  ecological  entities,  etc. 
which  coincide  with  certain  environmental  condi- 
tions that  are  affected  by  the  flooding  regime.  The 
use  of  the  microlight  aircraft  enabled  inaccessible 
areas  to  be  surveyed.  The  vertical  photography 
was  produced  with  overlap  for  stereoscopic  analy- 
sis of  preselected  areas,  or  strips  which  were  se- 
lected during  the  flight.  In  addition,  photoblocks 
were  photographed  of  areas  to  300ha  with  reasona- 
ble sidelap  and  overlap.  The  results  of  the  invento- 
ry of  land  utilization  types  was  combined  with  the 
results  of  model  calculations  on  the  future  river 
morphology  enabling  impacts  on  land  uses  and 
remedial  measures  to  be  assessed.  (See  also  W89- 
08572)  (White-Reimer-PTT) 
W89-08574 


APPLICATION  OF  MULTISPECTRAL  SCAN- 
NING REMOTE  SENSING  IN  AGRICULTUR- 
AL WATER  MANAGEMENT  PROBLEMS, 

Institute  for  Land  and  Water  Management  Re- 
search, Wageningen  (Netherlands). 
G.  J.  A.  Nieuwenhuis,  and  J.  M.  M.  Bouwmans. 
IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  One.  A.A.  Bal- 
kema,  Boston.  1986.  p  489-494,  1  tab,  9  fig,  16  ref. 

Descriptors:  'Remote  sensing,  'Water  manage- 
ment, 'Evapotranspiration,  'Agricultural  hydrolo- 
gy, Drought,  Aerial  photography,  Thermal  imag- 
ing, Reflection  imaging,  Mapping,  Data  acquisi- 
tion, Model  studies,  Cropland,  The  Netherlands. 

A  method  for  automatically  mapping  the  evapo- 
transpiration from  digitally  taken  reflection  and 
thermal  images  has  been  developed.  The  accuracy 
of  the  map  obtained  with  this  remote  sensing 
method  is  dependent  on  the  availability  of  an  accu- 
rate crop  map,  and  the  ability  to  distinguish  differ- 
ent crops  is  dependent  on  the  growth  stage.  The 
examples  presented  demonstrate  the  applicability 
of  the  technique  for  determining  effects  of  certain 
water  management  measures,  variations  in  the 
physical  characteristics  of  soil,  and  drought 
damage.  Important  improvements  in  the  hydrolo- 
gical  description  of  an  area  can  be  achieved  by 
combining  the  remote  sensing  approach  with  con- 
ventional methods.  The  main  advantage  of  remote 
sensing  is  the  actual  crop  water  supply  can  be 
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determined  for  large  areas.  By  using  models,  crop 
water  supply  can  be  simulated  for  certain  locations 
during  the  entire  growing  season  and  the  obtained 
results  verified  using  remote  sensing.  This  verifica- 
tion would  be  impossible  using  conventional  tech- 
niques. In  humid  areas  like  the  Netherlands  with 
rapidly  changing  weather  conditions,  remote  sens- 
ing in  water  management  must  rely  mainly  on 
airplane  scanning  techniques.  (See  also  89-08572) 
(White-Reimer-PTT) 
W89-08575 


PHOTO-INTERPRETATION  OF  WETLAND 
VEGETATION  IN  THE  LESSER  ANTILLES, 

Office  National  des  Forets,  Basse-Terre  (Guade- 
loupe). 
B.  Rollet. 

IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enchede,  August  1986.  Volume  One.  A. A.  Bal- 
kema,  Boston.  1986.  p  499-504,  8  fig,  16  ref. 

Descriptors:  'Wetlands,  'Aerial  photography, 
'Lesser  Antilles,  'Mapping,  'Mangrove  swamps, 
Data  acquisition,  Data  processing,  Vegetation, 
Mud  flats,  Swamps,  Pterocarpus,  Chrysobalanus, 
Sedge,  Fern,  Saltflats,  Urbanization,  Agriculture, 
Guadeloupe,  Martinique. 

It  is  possible  to  distinguish  the  following  major 
wetland  vegetation  types  on  1 :20000  panchromatic 
aerial  photos:  mangrove  as  a  whole  and  its  sub- 
types; Pterocarpus  swamp  forest;  dry  deciduous  or 
semi  evergreen  forest  on  karst;  Chrysobalanus 
thicket,  sedge  and  fern  swamps;  and  mudflat  with 
algal  cover,  saltflats.  This  information  provides  a 
framework  that  is  augmented  by  field  checks  that 
correct  the  interpretation  and  facilitate  the  ex- 
trapolation for  mapping.  Further  ecological  obser- 
vations will  provide  explanations  for  the  present 
spatial  distribution  of  vegetation  and  its  evolution 
in  time.  In  this  study  air-photos  over  the  last  20  to 
35  years  have  been  compared  to  determine  the 
effects  on  wetlands  vegetation  of  recent  modifica- 
tions. Although  no  drastic  changes  have  occurred, 
there  is  a  slow  insidious  regression  of  forested 
areas.  The  most  important  factor  is  urbanization 
and  road  construction  with  agriculture  the  second 
most  important  factor.  At  this  time  the  largest 
wetlands  in  the  Lesser  Antilles  occur  in  Guade- 
loupe, followed  by  Martinique.  It  is  recommended 
that  soil  studies  in  wetlands  be  developed  in  con- 
junction with  the  vegetation  studies.  (See  also 
W89-08572)  (White-Reimer-PTT) 
W89-08576 


SYMPOSIUM  ON  REMOTE  SENSING  FOR 
RESOURCES  DEVELOPMENT  AND  ENVI- 
RONMENTAL MANAGEMENT,  ENSCHEDE, 
AUGUST  1986. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08577 


SPRING  MOUND  AND  AIOUN  MAPPING 
FROM  LANDSAT  TM  IMAGERY  IN  SOUTH- 
CENTRAL  TUNISIA, 

Reading  Univ.  (England). 

A.  R.  Jones,  and  A.  Millington. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 

kema,  Boston.  1986.  p  607-613,  3  tab,  7  fig,  16  ref. 

NERC  Studentship  GT4/83/GS/87. 

Descriptors:  'Remote  sensing,  'Springs,  'Tunisia, 
•Satellite  technology,  'Aquifers,  Data  acquisition, 
Groundwater,  Upwellings,  Aioun,  Playas,  Map- 
ping, Geologic  fractures,  Hydrogeology. 

The  advantages  of  remotely  sensed  imagery  over 
conventional  ground  survey  for  the  detection  of 
spring  mounds  and  aioun  on  playas  in  terms  of 
overcoming  logistical  and  geomorphological  as- 
pects and  in  enabling  advantage  to  be  taken  of  the 
shape  and  spectral  characteristics  of  these  features 
is  discussed.  Another  advantage  of  mapping  the 
distribution  of  these  features  from  satellite  imagery 
is  that  directional  trends  can  readily  be  identified 
and  summarized.  The  results  of  this  analysis  indi- 
cates that  on  the  Chott  el  Fedjadj  spring  mound 


lineaments  occurred  in  one  main  direction,  E-W  to 
SE-NW,  associated  with  rock  subcrops  and  fault- 
ing parallel  to  the  fold  axes  of  the  Chott  el  Fedjadj 
anticline.  A  secondary  direction,  NNE-SSW,  was 
identified  which  is  related  to  faulting  and  jointing 
perpendicular  to  the  main  fold  axis.  Wind  gaps 
along  the  Djebel  Tebaga  are  probably  associated 
with  this  faulting  and  jointing.  The  aioun  field  in 
the  Chott  el  Djerid  is  orientated  in  a  NNE-SSW 
direction  and  appears  to  be  related  to  the  under- 
crop  of  aquifers  or  large  scale  faulting  at  the  buried 
nose  of  the  Chott  el  Fedjadj  anticline.  (See  also 
W89-08577)  (White-Reimer-PTT) 
W89-08579 


MONITORING  GEOMORPHOLOGICAL 

PROCESSES  IN  DESERT  MARGINAL  ENVI- 
RONMENTS USING  MULTITEMPORAL  SAT- 
ELLITE IMAGERY, 

Reading  Univ.  (England). 

A.  C.  Millington,  A.  R.  Jones,  N.  Quarmby,  and  J. 

R.  G.  Townshend. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enchede,  August  1986.  Volume  Two.  A. A.  Bal- 

kema,  Boston.  1986.  p  631-637,  1  tab,  6  fig,  31  ref. 

NERC  Studentship  GT4/83/GS/87. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Geomorphology,  'Tunisia,  Data  interpreta- 
tion, Multitemporal  satellite  imagery,  Monitoring, 
Landsat  imagery,  SPOT  imagery,  Mapping, 
Playas,  Aeolian  deposits,  Sediment  distribution, 
Surface  water,  Groundwater. 

Evidence  from  southern  Tunisia  has  shown  that 
seasonal  and  long-term  changes  in  playa  geomor- 
phological phenomena  can  be  detected  using  digi- 
tally processed  Landsat  and  SPOT  imagery.  How- 
ever, when  examining  such  changes  it  is  important 
to  establish  a  framework  of  the  temporal  and  spa- 
tial dimensions  of  change  for  comparison  with 
changes  detected  on  different  types  of  imagery. 
Three  classes  of  geomorphological  changes  were 
identified  with  reference  to  satellite  data:  sub-sam- 
pling unit  changes;  seasonal  changes;  and  long- 
term  changes.  The  latter  two  types  of  changes  can 
be  seen  on  both  MSS  and  TM  imagery.  This 
finding  suggests  that  the  changes  are  large  enough 
to  be  detected  even  with  coarser  spatial  resolution 
MSS  imagery.  However,  the  spectral  resolving 
power  provided  by  TM  imagery  does  enable 
changes  in  salt  and  sediment  patterns  and  moisture 
levels  to  be  more  readily  recognized.  In  contrast, 
on  MSS  imagery  many  of  the  changes  that  can  be 
seen  are  related  to  large  variations  in  overall  re- 
flectance and  vegetation.  The  results  of  this  study 
showed  the  important  role  of  surface  water  in 
redistributing  sediment  and  salts  on  Tunisian 
playas.  In  many  facies  it  appears  to  be  equally,  if 
not  more,  important  than  groundwater.  Further- 
more, interactions  with  adjacent  landforms  and  the 
role  of  aeolian  activity  are  also  locally  important. 
(See  also  W89-08577)  (White-Reimer-PTT) 
W89-08581 


REMOTE  SENSING  ASSESSMENT  OF  ENVI- 
RONMENTAL IMPACTS  CAUSED  BY  PHOS- 
PHAT  INDUSTRY  DESTRUCTIVE  INFLU- 
ENCE, 

Academy    of    Mining    and    Metallurgy,    Krakow 

(Poland). 

S.  C.  Mularz. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 

kema,  Boston.  1986.  p  639-644,  1  tab,  7  fig,  5  ref. 

Descriptors:  'Water  pollution  sources,  'Remote 
sensing,  'Monitoring,  'Aerial  photography,  'Ther- 
mal imaging,  'Waste  dumps,  'Data  acquisition, 
Data  processing,  Data  interpretation,  Industrial 
wastes,  Mapping,  Environmental  effects,  Pollut- 
ants, Phosphates,  Pollutant  identification,  Poland. 

A  number  of  remote  sensing  techniques  including 
color  aerial  photography,  black  and  white  aerial 
photography,  and  thermal  imaging  have  been  used 
to  detect  adverse  environmental  impacts  associated 
with  the  location  of  a  phosphogypsum  dump  area. 
Based  on  the  analog  and  digital  data  processing  of 


the  aerial  photographs,  it  was  demonstrated  that 
the  shifting  nature  of  the  dump  causes  technologi- 
cal problems,  contributes  to  the  cyclical  nature  of 
the  toe-failure  process,  and  has  an  adverse  effect 
on  the  natural  environment.  Photointerpretation 
distinguished  two  stages  in  the  mass  movement;  a 
preliminary  stage,  and  a  stage  of  intensive  move- 
ment that  are  correlated  with  the  dumping  pattern. 
It  was  determined  that  the  surface  water,  ground- 
water, and  vegetation  are  being  damaged  by  the 
phosphogypsum  dump  due  to  contaminated  water 
flowing  from  the  dump  to  the  surface  water. 
During  both  flooding  and  draining  the  water 
runoff  is  accelerated  by  the  existence  of  the  dump 
and  results  in  new  drainage  patterns  and  morpho- 
logical elevations.  (See  also  W89-08577)  (White- 
Reimer-PTT) 
W89-08582 


SMALL  SCALE  EROSION  HAZARD  MAPPING 
USING  LANDSAT  INFORMATION  IN  THE 
NORTHWEST  OF  ARGENTINA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-08583 


METHODOLOGY  FOR  INTEGRATING  SAT- 
ELLITE IMAGERY  AND  FIELD  OBSERVA- 
TIONS FOR  HYDROLOGICAL  REGIONALI- 
SATION  IN  ALPINE  CATCHMENTS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 
Hydrogeology  and  Geographical  Hydrology. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-08584 


SHAPE  AND  VARIABILITY  OF  THE  ABSORP- 
TION SPECTRUM  OF  AQUATIC  HUMUS, 

Technische  Hogeschool  Delft  (Netherlands). 

H.  Buiteveld,  F.  de  Jong,  R.  Spanhoff,  and  M. 

Donze. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 

kema,  Boston.  1986.  p  703-705,  1  tab,  2  fig,  5  ref. 

Descriptors:  'Decomposing  organic  matter, 
'Atomic  absorption  spectrophotometry,  'Spectral 
analysis,  'Chemical  analysis,  The  Netherlands, 
Model  studies,  Data  processing,  Mathematical 
models,  Correlation  analysis. 

The  absorption  spectra  of  humus  from  surface 
water  samples  collected  in  The  Netherlands  were 
measured  with  a  double  beam  spectrophotometer, 
and  the  reflection  spectra  were  measured  with  a 
multispectral  scanner.  The  results  demonstrate  that 
the  shape  of  the  humus  absorption  spectrum  cannot 
be  described  by  an  exponential  function.  It  also 
appears  that  there  is  considerable  variability  in  the 
humus  absorption  spectrum.  If  actual  aquatic 
humus  absorption  spectra  measurements  are  used 
for  the  deconvolution  algorithm,  improvement  in 
the  accuracy  of  the  interpretation  of  airborne  re- 
flection measurements  may  be  expected.  Further 
progress  in  the  mathematical  description  of  the 
absorption  spectrum  of  humus  will  require  models 
more  complicated  than  an  exponential  curve.  The 
preliminary  results  obtained  by  applying  conven- 
tional factor  analysis  to  the  data-set  indicate  that 
four  components  are  sufficient  to  cover  the  ob- 
served variability  of  shape.  More  accurate  correla- 
tions between  optical  and  chemical  humus  data 
may  be  possible  with  this  system  than  with  the 
exponential  model.  (See  also  W89-08577)  (White- 
Reimer-PTT) 
W89-08586 


RAINLOG   AND   PRESLOG:   NOVEL   TOOLS 
FOR  IN-SITU  MEASUREMENTS, 

International  Inst,  for  Aerospace  Survey  and  Earth 

Sciences,  Enschede  (Netherlands). 

D.  de  Hoop. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 

kema,  Boston.  1986.  p  707. 

Descriptors:  'Rain  gages,  'Logging  (Recording), 
•Measuring  instruments,  'In  situ  tests,  'Monitor- 


172 


RESOURCES  DATA— Field  7 


Data  Acquisition — Group  7B 


ing,  Rainlog,  Preslog,  Flow  measurement,  Flow- 
meters, Stream  gages,  Groundwater  level,  Rain 
gages,  Automation,  Computers. 

The  rainlog  and  preslog  electronic  water  level 
loggers  measure  and  record  water  pressure  over 
long  periods  without  requiring  maintenance  or  bat- 
tery changes.  The  pressure  recordings  are  con- 
trolled by  a  microprocessor  and  are  stored  in  a 
removable  internal  memory  block  that  can  be  read 
by  a  personal  computer  with  an  'Eprom  reader'. 
Two  types  of  sensors  are  available,  the  rainlog 
with  a  relative  pressure  sensor  and  a  range  of  2 
meters,  and  the  preslog  with  an  absolute  pressure 
sensor  and  a  range  of  0  to  2  bar  (at  sea  level  a 
range  of  30  meters).  The  loggers  are  designed  for 
both  accuracy  and  durability.  All  parts  except  the 
removable  memory  block  must  be  permanently 
attached  to  the  internal  panel  and  the  panel  firmly 
placed  in  the  steel  cylinder.  To  record  river  levels 
a  logger  is  anchored  in  the  river  bed  and  left  for  a 
maximum  of  12  months.  It  is  then  retrieved  and 
opened  and  the  memory  block  removed  and  read. 
Preslog  can  be  placed  in  waterpipes  and  used  as  a 
groundwater  level  logger.  Rainfall  data  can  be 
collected  by  recording  pressure  changes  in  a  rain 
collection  container.  (See  also  W89-08577)  (White- 
Reimer-PTT) 
W89-08587 


DELINEATION  AND  CLASSIFICATION  OF 
INLAND  WETLANDS  UTILIZING  FCIR 
STEREO  IMAGERY, 

S.  A.  Estrin. 

IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 
kema,  Boston.  1986.  p  713-716,  13  ref. 

Descriptors:  'Infrared  imagery,  'Remote  sensing, 
•Wetlands,  Vegetation,  Aerial  photography,  Data 
acquisition,  Data  processing,  Spectral  reflectance, 
Fcir  stereo  imagery,  Ecotypes,  Ecological  distribu- 
tion. 

The  fastest  and  one  of  the  most  accurate  methods 
of  classifying  and  delineating  inland  wetlands  and 
their  adjacent  upland  is  through  the  interpretation 
of  medium-to-large  scale  (1:12,000  and  larger) 
False  Color  Infrared  stereo  imagery.  This  is  ac- 
complished by  manual  photo  interpretation  of 
those  readily  recognizable  properties  of  inland 
wetlands  and  uplands;  vegetation  types,  presence 
of  standing  water,  soil  water  content  and  topogra- 
phy-elevation and  slope.  In  wetlands,  vegetation  is 
one  of  the  principal  factors  causing  differences  in 
spectral  reflectance.  Therefore,  noticeable  differ- 
ences in  vegetation,  vis-a-vis  their  spectral  reflec- 
tance, depicted  on  fcir  imagery  are  directly  related 
to  the  presence  of  water,  both  standing  and  soil 
water  content.  Consequently,  the  delineation  of  the 
boundary  between  a  wetland  and  its  adjacent  up- 
lands can  clearly  be  ascertained  based  upon  these 
differences  in  spectral  reflectance.  Classification 
and  delineation  of  the  wetland-upland  complex 
was  found  most  accurately  determined  in  the 
northeastern  and  central  United  States  from  spring 
fcir  stereo  imagery  flown  at  an  altitude  of  6,000 
feet  AMT  (1:12000).  In  comparison,  the  modern 
methods  of  field  ecology  survey  were  found  to  be 
too  time  consuming,  difficult  and  costly.  In  par- 
ticularly fragile  ecosystems,  comprehensive  biolog- 
ical field  studies  tended  to  cause  considerable  phys- 
ical environmental  damage,  while  the  necessary 
ground  truth  program  covering  only  a  small  por- 
tion of  the  area  had  no  adverse  impact.  (See  also 
W89-08577)  (Author's  abstract) 
W89-08589 


HYDROLOGICAL  COMPARISON  OF  LAND- 
SAT  TM,  LANDSAT  MSS  AND  BLACK  & 
WHITE  AERIAL  PHOTOGRAPHY, 

Aston  Univ.,  Birmingham  (England). 

For  primary  bibliographic  entry  see  Field  7A. 

W89-08590 


APPLICATION  OF  REMOTE  SENSING  IN  HY- 
DROMORPHOLOGY  FOR  THIRD  WORLD 
DEVELOPMENT:  A  RESOURCE  DEVELOP- 
MENT STUDY  IN  PARTS  OF  HARYANA, 
INDIA, 


Shivaji  Univ.,  Kolhapur  (India).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08591 


REMOTE  SENSING  AS  A  TOOL  FOR  ASSESS- 
ING ENVIRONMENTAL  EFFECTS  OF  HY- 
DROELECTRIC DEVELOPMENT  IN  A 
REMOTE  RIVER  BASIN, 

Ontario  Hydro,  Toronto. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-08595 


DETERMINATION  OF  SPECTRAL  SIGNA- 
TURES OF  NATURAL  WATER  BY  OPTICAL 
AIRBORNE  AND  SHIPBORNE  INSTRU- 
MENTS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
D.  Spitzer,  and  M.  R.  Wernand. 
IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 
kema,  Boston.  1986.  p  771-773,  5  fig,  1  ref. 

Descriptors:  'Water  quality,  'Remote  sensing, 
'Data  acquisition,  'Water  sampling,  Satellite  tech- 
nology, Spectral  analysis,  Measuring  instruments, 
Coastal  waters,  Advanced  Spectral  Irradiance- 
meter,  Coastal  Optical  Remote  Sensing  Airborne 
Radiometer,  Portable  Four  Channel  Radiometer, 
Reflectance,  Suspended  solids,  Data  processing, 
Multispectral  imagery,  Optical  properties. 

The  interpretation  of  remote  sensing  imagery  of 
water  masses  requires  knowledge  on  the  spectral 
absorption  and  back  scattering  coefficients  of  the 
suspended  and  dissolved  materials.  Spectral  (ir) 
radiance  measurements  are  to  be  performed  in 
order  to  determine  the  temporally  and  locally  de- 
pendent signatures  of  diverse  watertypes.  Under- 
water, airborne  and  portable  instruments  ASIR 
(Advanced  Spectral  Irradiance  meter),  CORSAIR 
(Coastal  Optical  Remote  Sensing  Airborne  Radi- 
ometer) and  PCF  (Portable  Four  Channel  Radiom- 
eter) were  developed,  calibrated,  tested  and  used 
for  numerous  measurements  in  and  above  various 
coastal  and  oceanic  water  types.  Large  sets  of  data, 
both  optical  and  sea  truth,  were  collected  by 
taking  numerous  measurements  of  underwater  re- 
flectance along  with  sampling  of  the  organic  and 
inorganic  concentrations  of  materials  suspended 
and  dissolved  in  the  water.  Airborne  measurements 
of  the  upwelling  radiance  and  collection  of  multi- 
spectral  imagery  were  provided  simultaneously 
with  the  shipborne  operations.  The  spectral  signa- 
tures will  be  calculated  from  the  underwater  meas- 
urements in  combination  with  the  sea  truth  data 
using  a  radiative  transfer  model.  From  the  absorp- 
tion and  scattering  signatures,  the  algorithms  will 
be  determined.  The  airborne  radiometer  data  will 
serve  for  the  final  tuning  of  the  algorithms  as  well 
as  for  the  evaluation  of  the  atmospheric  and  glitter 
effects.  The  airborne  imagery  can  then  be  proc- 
essed and  interpreted  for  representative  coastal  and 
open  sea  regions.  (See  also  W89-08577)  (White- 
Reimer-PTT) 
W89-08600 


SIMPLE  ATMOSPHERIC  CORRECTION  AL- 
GORITHM FOR  LANDSAT  THEMATIC 
MAPPER  SATELLITE  IMAGES, 

Koninklijk  Museum  voor  Midden-Afrika,  Ter- 
vuren  (Belgium). 

For  primary  bibliographic  entry  see  Field  7C. 
W 89-08604 


HYDROLOGIC  AND  OCEANOGRAPHIC  AP- 
PLICATIONS OF  REMOTE  SENSING, 

Dundee  Univ.  (Scotland).  Physics  Lab. 

A.  P.  Cracknell. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Three.  A. A.  Bal- 

kema,  Boston.  1986.  p  1005-1008,  6  ref. 

Descriptors:  'Remote  sensing,  'Data  acquisition, 
'Mapping,  'Satellite  technology,  Computers,  Data 
processing,  Landsat  imagery,  SEASAT,  Landsat 
Thematic  Mapper,  SPOT  HV,  Hydrology,  Ocean- 


ography, Coastal  waters,  Estuaries,  Bathymetry, 
Manual  of  Remote  Sensing. 

A  summary  of  the  Manual  of  Remote  Sensing  is 
presented  covering  the  application  of  remote  sens- 
ing to  hydrology  and  oceanography.  Since  the 
publication  of  the  Manual,  a  vast  amount  of  ocean- 
ographic  work  has  been  carried  out  using  the 
SEASAT  data  set.  SEASAT  convinced  the  ocean- 
ographic  community  of  the  importance  and  poten- 
tial of  microwave  remote  sensing  techniques;  how- 
ever, the  data  processing  and  interpretation  tech- 
niques on  the  ground  were  not  sufficient  to  handle 
the  quantity  of  data  generated.  Significant  develop- 
ments have  also  been  made  in  airborne  lidar  for 
bathymetry  work.  In  oceanography,  present  rou- 
tine data  from  satellites  is  confined  to  the  optical 
and  infrared  parts  of  the  electromagnetic  spectrum, 
and  streamlining  in  data  distribution  and  software 
for  data  processing  is  needed.  The  new  higher- 
resolution  data  available  from  the  Landsat  Themat- 
ic Mapper  (TM)  and  the  SPOT  HV  is  being  used 
in  estuary  and  coastal  regions.  This  technology 
makes  it  possible  to  use  satellite  data  for  smaller- 
scale  studies  that  were  previously  not  amenable  to 
study  with  satellite  data.  The  possibility  of  serious 
stereoscopic  image  data  using  the  SPOT  satellite 
will  aid  the  study  of  river  basins  and  catchment 
areas.  (See  also  W89-08609)  (White-Reimer-PTT) 
W89-08610 


MONITORING  ENVIRONMENTAL  RE- 
SOURCES THROUGH  NOAA'S  POLAR  OR- 
BITING SATELLITES, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Washington,  DC.  Assessment  and  Informa- 
tion Services  Center. 
J.  C.  Hock. 

IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Three.  A. A.  Bal- 
kema,  Boston.  1986.  p  1029-1032,  1  ref. 

Descriptors:  'Remote  sensing,  'Data  acquisition, 
'Satellite  technology,  Resources  management, 
'Monitoring,  Environmental  effects,  Weather,  As- 
sessment and  Information  Services  Center  (AISC), 
National  Environmental  Satellite,  Data,  and  Infor- 
mation Service  (NESDIS),  National  Oceanic  and 
Atmospheric  Administration  (NOAA),  Geogra- 
phy, Agronomy,  Economic  aspects. 

Satellite  imagery  in  combination  with  surface 
weather  observations  can  provide  a  potential  tool 
for  evaluating  ground  and  water  conditions 
throughout  the  world.  In  order  to  monitor  the 
economic  impacts  of  anomalous  weather,  the  As- 
sessment and  Information  Services  Center  (AISC), 
of  the  National  Environmental  Satellite,  Data,  and 
Information  Service  (NESDIS),  National  Oceanic 
and  Atmospheric  Administration  (NOAA)  inte- 
grates satellite  data,  geographic  information,  agro- 
nomic, and  economic  models  to  monitor  both  land 
and  marine  resources.  The  AVHRR  satellite  data 
are  currently  used  to  monitor  crop  growth  in 
primary  grain  regions  worldwide,  desert-locust 
breeding  habitats,  the  availability  of  vegetation  for 
grazing  animals  in  Senegal,  and  the  condition  of 
foliage  in  fire-prone  districts.  Since  1982,  NEDIS 
has  produced  weekly  composite  vegetation  index 
images  of  Northern  and  Southern  hemispheres. 
AVHRR  data  continues  to  be  used  to  monitor 
possible  climatic  changes  as  well  as  regional  phe- 
nomenon such  as  droughts,  desert  creep  and  defor- 
estation. These  assessments  can  provide  govern- 
ment officials  with  an  early  warning  of  crop  failure 
in  order  to  mitigate  potential  climate  impacts  and 
reduce  climate  vulnerability.  (See  also  W89-08609) 
(White-Reimer-PTT) 
W89-08611 


WATER-RESOURCES  ACTIVITIES  IN  UTAH 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 
1986  TO  JUNE  30,  1987, 

Geological   Survey,   Salt   Lake  City,  UT.   Water 
Resources  Div. 
S.  L.  Dragos. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-302,  April  1988.  64p,  5  fig. 
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Group  7B — Data  Acquisition 

Descriptors:  'Publications,  'Water  resources, 
•Water  resources  management,  'Utah,  Water  re- 
sources development,  Project  planning,  Budgeting. 

This  report  contains  summaries  of  the  progress  of 
water-resources  studies  in  Utah  by  the  U.S.  Geo- 
logical Survey,  Water  Resources  Division,  Utah 
District,  from  July  1,  1986  to  June  30,  1987.  The 
program  in  Utah  during  this  period  consisted  of  24 
projects;  a  discussion  of  each  project  is  given  in  the 
main  body  of  the  report.  Short  descriptions  are 
given  at  the  end  of  the  report  for  six  projects 
proposed  to  be  started  on  or  after  July  1987.  The 
following  sections  outline  the  basic  mission  and 
program  of  the  Water  Resources  Division,  the 
organizational  structure  of  the  Utah  District,  the 
distribution  of  District  funding  in  terms  of  source 
of  funds  and  type  of  activity  funded,  and  the 
introduction  is  a  list  of  reports  produced  by  the 
District  for  July  1986  to  June  1987.  (Author's 
abstract) 
W89-08635 


TEST  OF  AN  INFRARED  LIGHT-EMITTING 
TURBIDIMETER, 

J.  J.  Szalona. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225. 
Report  CC,  1984.  18p,  5  fig,  1  tab,  4  ref. 

Descriptors:  'Turbidimeters,  'Measuring  instru- 
ments, 'Suspended  sediments,  'Infrared  radiation, 
Alluvial  deposits,  Sediments,  Particle  size,  Clays, 
Performance  evaluation,  Optical  properties,  Tur- 
bidity. 

A  turbidimeter  equipped  with  a  pulsed  infrared 
light  source  was  tested  for  use  as  a  suspended- 
sediment  concentration  analyzer.  Two  alluvial 
sediments  were  divided  into  two  groups  according 
to  particle  size  fractions.  Various  concentrations  of 
each  of  these  groups  were  analyzed.  The  instru- 
ment readings  were  nearly  proportional  to  concen- 
tration within  each  group;  however,  among  the 
groups  the  proportionality  factors  varied  inversely 
with  particle  size.  The  instrument  readings  for 
mixtures  of  sediment  sizes  were  predicted  from  the 
concentration  relationships  developed  for  the  indi- 
vidual groups.  Predicted  values  compared  favor- 
ably with  measured  values.  The  turbidimeter 
reached  full-scale  deflection  at  a  clay  concentra- 
tion of  about  100  mg/L.  However,  the  instrument 
can  be  adjusted  to  read  higher  concentrations.  The 
instrument  was  not  significantly  affected  by  water 
temperature,  dissolved  solids,  or  by  sediment 
color.  The  instrument  did  respond,  however,  to 
ambient  natural  or  artificial  light.  Optical  proper- 
ties of  the  sediment  particles  also  affected  the 
instrument  response.  This  turbidimeter,  like  other 
types  of  turbidimeters,  cannot  measure  sediment 
concentration  unless  the  particle-size  distribution  is 
known.  (Author's  abstract) 
W89-08641 


DESCRIPTION  AND  TEST  OF  A  STRAIGHT- 
TUBE  FLUID-DENSITY  GAGE  FOR  MEASUR- 
ING SUSPENDED-SEDIMENT  CONCENTRA- 
TION IN  STREAMS, 

J.  J.  Szalona. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225. 
Progress   Report   HH,    1986.   29p,    11    fig,   4   ref. 

Descriptors:  'Density,  'Sediment  concentration, 
'Streams,  'Measuring  instruments,  'Gages,  'Sus- 
pended sediments,  Performance  evaluation, 
Streamflow,  Particle  size,  Silt,  Sand,  Temperature. 

An  instrument  for  measuring  suspended  sediment 
concentration  in  streams  was  designed,  construct- 
ed, and  tested.  The  instrument  is  designed  to  be 
suspended  in  a  stream  while  flowing  water  passes 
through  a  tube  within  The  tube  is  vibrated  and 
assumes  a  frequency  dependent  on  the  sediment 
concentration  in  the  water.  Sediment  in  the  silt  and 
fine-sand  ranges  was  tested.  The  instrument  had  a 
linear  response  and  a  sensitivity  of  about  770  mg/ 
L/microsccond  change  in  period  of  vibration  for 
both  sediments  Tests  with  sugar  water  produced 
similar  results  Other  significant  findings  are  that 
the  instrument  responds  nearly  linearly  to  tempera- 


ture, at  the  rate  of  1.69  microsecond  for  every 
degrees  C.  This  held  true  over  the  range  of  1.0  to 
40.2  degrees  C.  Flow  through  the  tube  decreased 
the  vibrational  period  10  microsecond/m/sec  in- 
crease in  flow  velocity  (in  the  range  of  1  to  2  m/ 
sec).  Pressurized  helium  gas  proved  effective  in 
transferring  heat  from  the  interior  of  the  instru- 
ment; as  a  result,  the  instrument  can  adjust  to 
temperature  changes  more  quickly  (Author's  ab- 
stract) 
W 89-08642 


KANSAS    GROUND-WATER    OBSERVATION- 
WELL  NETWORK,  1983, 

Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08660 


STATISTICAL  SUMMARY  OF  DATA  FROM 
THE  U.  S.  GEOLOGICAL  SURVEY'S  NATION- 
AL WATER  QUALITY  NETWORKS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  A.  Smith,  and  R.  B.  Alexander. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-533,  1983.  30p,  3  tab,  12  ref. 

Descriptors:  'Statistics,  'Water  quality,  'Net- 
works, Data  collections,  Streamflow,  Catchment 
areas,  Inorganic  compounds,  Nutrients,  Trace 
metals. 

The  U.S.  Geological  Survey  Operates  two  nation- 
wide networks  to  monitor  water  quality,  the  Na- 
tional Hydrologic  Bench-Mark  Network  and  the 
National  Stream  Quality  Accounting  Network 
(NASQAN).  The  Bench-Mark  network  is  com- 
posed of  5 1  stations  in  small  drainage  basins  which 
are  as  close  as  possible  to  their  natural  state,  with 
no  human  influence  and  little  likelihood  of  future 
development.  Stations  in  the  NASQAN  program 
are  located  to  monitor  flow  from  accounting  units 
(subregional  drainage  basins)  which  collectively 
encompass  the  entire  land  surface  of  the  nation. 
Data  collected  at  both  networks  include  stream- 
flow,  concentrations  of  major  inorganic  constitu- 
ents, nutrients,  and  trace  metals.  The  goals  of  the 
two  water  quality  sampling  programs  include  the 
determination  of  mean  constituent  concentrations 
and  transport  rates  as  well  as  the  analysis  of  long- 
term  trends  in  those  variables.  This  report  presents 
a  station-by-station  statistical  summary  of  data 
from  the  two  networks  for  the  period  1974 
through  1981.  (Author's  abstract) 
W89-08661 


COST  EFFECTIVENESS  OF  STREAM-GAGING 
PROGRAM  IN  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 
Div. 

D.  J.  Holtschlag. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4293,  1985. 
72p,  12  fig,  13  tab,  17  ref. 

Descriptors:  'Cost  analysis,  'Stream  gages,  'Data 
acquisition,  'Michigan,  'Gaging  stations,  Statisti- 
cal analysis,  Stream  discharge,  Project  planning, 
Economic  aspects,  Costs,  Budgets. 

Data  uses  and  funding  sources  were  identified  for 
the  129  continuous  gaging  stations  being  operated 
in  Michigan  as  of  1984.  One  gaging  station  was 
identified  as  having  insufficient  reason  to  continue 
its  operation.  Several  stations  were  identified  for 
reactivation,  should  funds  become  available,  be- 
cause of  insufficiencies  in  the  data  network.  Alter- 
native methods  of  developing  streamflow  informa- 
tion based  on  routing  and  regression  analyses  were 
investigated  for  10  stations.  However,  no  station 
records  were  reproduced  with  sufficient  accuracy 
to  replace  conventional  gaging  practices.  A  cost- 
effectiveness  analysis  of  the  data  collection  proce- 
dure for  the  ice-free  season  was  conducted  using  a 
Kalman-filter  analysis.  To  define  missing  record 
characteristics,  cross-correlation  coefficients  and 
coefficients  of  variation  were  computed  at  stations 


on  the  basis  of  daily  mean  discharge.  Discharge 
measurement  data  were  used  to  describe  the  gage/ 
discharge  rating  stability  at  each  station.  The  re- 
sults of  the  cost-effectiveness  analysis  for  a  9- 
month  ice-free  season  show  that  the  current  policy 
of  visiting  most  stations  on  a  fixed  servicing  sched- 
ule once  every  6  weeks  results  in  an  average 
standard  error  of  12.1%  for  the  current  $718,100 
budget.  By  adopting  a  flexible  servicing  schedule, 
the  average  standard  error  could  be  reduced  to 
1 1.1%.  Alternatively,  the  budget  could  be  reduced 
to  $700,200  while  maintaining  the  current  level  of 
accuracy.  A  minimum  budget  of  $680,200  is 
needed  to  operate  the  1 29-gaging-station  program; 
a  budget  less  than  this  would  not  permit  proper 
service  and  maintenance  of  stations.  At  the  mini- 
mum budget,  the  average  standard  error  would  be 
14.4%.  A  budget  of  $789,900  (the  maximum  ana- 
lyzed) would  result  in  a  decrease  in  the  average 
standard  error  to  9.07%.  Owing  to  continual 
changes  in  the  composition  of  the  network  and  the 
changes  in  the  uncertainties  of  streamflow  accura- 
cy at  individual  stations,  the  cost-effectiveness 
analysis  will  need  to  be  updated  regularly  if  it  is  to 
be  used  as  a  management  tool.  Cost  of  these  up- 
dates need  to  be  considered  in  decisions  concern- 
ing the  feasibility  of  flexible  servicing  schedules. 
(Author's  abstract) 
W89-08672 


DEVELOPMENT    OF    A    WATER-USE    DATA 
SYSTEM  IN  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 

For   primary   bibliographic   entry   see   Field   6D. 
W89-08693 


DEVELOPMENT  AND  TESTING  OF  HIGH- 
WAY STORM-SEWER  FLOW  MEASUREMENT 
AND  RECORDING  SYSTEM, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

F.  A.  Kilpatrick,  W.  R.  Kaehrle,  J.  Hardee,  E.  H. 
Cordes,  and  M.  N.  Landers. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4111,  (1985). 
98p,  63  fig,  13  tab,  51  ref. 

Descriptors:  'Measuring  instruments,  'Flow  char- 
acteristics, 'Storm  sewers,  'Flow  profiles,  'Flow 
meters,  'Discharge  measurement,  'Gaging,  Per- 
formance evaluation,  Field  tests,  Highways. 

A  comprehensive  study  and  development  of  meas- 
uring instruments  and  techniques  for  measuring  all 
components  of  flow  in  a  storm-sewer  drainage 
system  was  undertaken  by  the  U.S.  Geological 
Survey  under  the  sponsorship  of  the  Federal  High- 
way Administration.  The  study  involved  laborato- 
ry and  field  calibration  and  testing  of  measuring 
flumes,  pipe  insert  meters,  weirs,  electromagnetic 
velocity  meters  as  well  as  the  development  and 
calibration  of  pneumatic-bubbler  pressure  trans- 
ducer head  measuring  systems.  Tracer-dilution  and 
acoustic  flow  meter  measurements  were  used  in 
field  verification  tests.  A  single  micrologger  was 
used  to  record  data  from  all  the  above  instruments 
as  well  as  from  a  tipping-bucket  rain  gage  and  also 
to  activate  on  command  the  electromagnetic  ve- 
locity meter  and  tracer-dilution  systems.  (Author's 
abstract) 
W89-08721 


SATELLITE  DATA-RELAY  ACTIVITIES  IN 
ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

F.  C.  Boner,  J.  W.  H.  Blee,  and  W.  G.  Shope. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4158,    1985. 
22p,  4  fig,  6  tab. 

Descriptors:  'Streamflow,  'Arizona,  'Data  acqui- 
sition, 'Satellite  technology,  Flow  profiles,  Water 
supply,  Flood  forecasting.  Remote  sensing,  Telem- 
etry. 
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Data  Acquisition — Group  7B 


The  U.S.  Geological  Survey  (USGS)  Arizona  Dis- 
trict collects  data  from  automated  streamflow  sta- 
tions for  a  wide  variety  of  uses.  Data  from  these 
stations  are  provided  to  Federal,  State,  and  local 
agencies  that  have  a  responsibility  to  issue  flood 
warnings;  to  generate  forecasts  of  water  availabil- 
ity; to  monitor  flow  to  insure  compliance  with 
treaties  and  other  legal  mandates;  and  to  manage 
reservoirs  for  hydropower,  flood  abatement,  and 
municipal  and  irrigation  water  supply.  In  the  mid- 
1970's,  the  escalation  of  data  collection  costs  and  a 
need  for  more  timely  data  led  the  Arizona  District 
to  examine  alternatives  for  remote  data  acquisition. 
On  the  basis  of  successful  data  communications 
experiments  with  NASA's  Landsat  satellite,  an 
operational  system  for  satellite-data  relay  was  de- 
veloped in  1976  using  the  National  Oceanic  and 
Atmospheric  Administrations's  (NOAA)  Geosta- 
tionary Operational  Environmental  Satellite 
(GOES).  A  total  of  62  data  collection  platforms 
(DCP's)  was  operated  in  1983.  Satellite  telemetry 
operations  are  controlled  at  the  remote  data-collec- 
tion stations  by  small  battery-operated  data  collec- 
tion platforms.  The  DCP's  periodically  collect 
data  from  the  sensors,  store  the  data  in  computer 
memory,  and  at  preset  times  transmit  the  data  to 
the  GOES  satellite.  The  satellite  retransmits  the 
data  to  Earth  where  a  ground-receive  station  trans- 
mits or  transfers  the  data  by  land  communications 
to  the  USGS  computer  in  Reston,  Virginia,  for 
processing.  The  satellite  relay  transfers  the  data 
from  sensor  to  computer  in  minutes;  therefore,  the 
data  are  available  to  users  on  a  near  real-time  basis. 
(Author's  abstract) 
W89-08738 


WATER-QUALITY  APPRAISAL  OF  NASQAN 
STATIONS  BELOW  IMPOUNDMENTS,  EAST- 
ERN TENNESSEE, 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08750 


COST  EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAMS IN  NEW  HAMPSHIRE  AND  VER- 
MONT, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08751 


COST-EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY  STREAM-GAGING  PRO- 
GRAM IN  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

J.  A.  Stewart,  R.  L.  Miller,  and  G.  K.  Butch. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4343,    1986. 
92p,  9  fig,  13  tab,  25  ref. 

Descriptors:  *Cost-benefit  analysis,  'Stream  gages, 
•Streamflow,  "Data  acquisition,  "Indiana,  Statisti- 
cal analysis,  Model  studies,  Gaging  stations,  Man- 
agement planning,  Budgeting,  Surface  water. 

Analysis  of  the  stream  gaging  program  in  Indiana 
was  divided  into  three  phases.  The  first  phase 
involved  collecting  information  concerning  the 
data  need  and  the  funding  source  for  each  of  the 
173  surface  water  stations  in  Indiana.  The  second 
phase  used  alternate  methods  to  produce  stream- 
flow  records  at  selected  sites.  Statistical  models 
were  used  to  generate  stream  flow  data  for  three 
gaging  stations.  In  addition,  flow  routing  models 
were  used  at  two  of  the  sites.  Daily  discharges 
produced  from  models  did  not  meet  the  established 
accuracy  criteria  and,  therefore,  these  methods 
should  not  replace  stream  gaging  procedures  at 
those  gaging  stations.  The  third  phase  of  the  study 
determined  the  uncertainty  of  the  rating  and  the 
error  at  individual  gaging  stations,  and  optimized 
travel  routes  and  frequency  of  visits  to  gaging 
stations.  The  annual  budget,  in  1983  dollars,  for 
operating  the  stream  gaging  program  in  Indiana  is 
$823,000.  The  average  standard  error  of  instanta- 
neous discharge  for  all  continuous  record  gaging 


stations  is  25.3%.  A  budget  of  $800,000  could 
maintain  this  level  of  accuracy  if  stream  gaging 
stations  were  visited  according  to  phase  III  results. 
A  minimum  budget  of  $790,000  is  required  to 
operate  the  gaging  network.  At  this  budget,  the 
average  standard  error  of  instantaneous  discharge 
would  be  27.7%.  A  maximum  budget  of  $1,000,000 
was  simulated  in  the  analysis  and  the  average 
standard  error  of  instantaneous  discharge  was  re- 
duced to  16.8%.  (Author's  abstract) 
W89-08760 


COST-EFFECTIVENESS  OF  THE  FEDERAL 
STREAM-GAGING  PROGRAM  IN  VIRGINIA, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 
D.  H.  Carpenter. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4345,  1985. 
72p,  10  fig,  13  tab,  17  ref. 

Descriptors:  "Cost-benefit  analysis,  "Stream  gages, 
"Streamflow,  "Data  acquisition,  "Virginia,  Statisti- 
cal analysis,  Model  studies,  Gaging  stations,  Man- 
agement planning,  Budgeting,  Surface  water. 

Data  uses  and  funding  sources  were  identified  for 
the  77  continuous  stream  gages  currently  being 
operated  in  Virginia  by  the  U.S.  Geological 
Survey  with  a  budget  of  $446,000.  Two  stream 
gages  were  identified  as  not  being  used  sufficiently 
to  warrant  continuing  their  operation.  Operation  of 
these  stations  should  be  considered  for  discontinu- 
ation. Data  collected  at  two  other  stations  were 
identified  as  having  uses  primarily  related  to  short- 
term  studies;  these  stations  should  also  be  consid- 
ered for  discontinuation  at  the  end  of  the  data 
collection  phases  of  the  studies.  The  remaining  73 
stations  should  be  kept  in  the  program  for  the 
foreseeable  future.  The  current  policy  for  oper- 
ation of  the  77-station  program  requires  a  budget 
of  $446,0O0/yr.  The  average  standard  error  of  esti- 
mation of  streamflow  records  is  10.1%.  It  was 
shown  that  this  overall  level  of  accuracy  at  the  77 
sites  could  be  maintained  with  a  budget  of  $430,500 
if  resources  were  redistributed  among  the  gages.  A 
minimum  budget  of  $428,500  is  required  to  operate 
the  77-gage  program;  a  smaller  budget  would  not 
permit  proper  service  and  maintenance  of  the 
gages  and  recorders.  At  the  minimum  budget,  with 
optimized  operation,  the  average  standard  error 
would  be  10.4%.  The  maximum  budget  analyzed 
was  $650,000,  which  resulted  in  an  average  stand- 
ard error  of  5.5%.  The  study  indicates  that  a  major 
component  of  error  is  caused  by  lost  or  missing 
data.  If  perfect  equipment  were  available,  the 
standard  error  for  the  current  program  and  budget 
could  be  reduced  to  7.6%.  This  also  can  be  inter- 
preted to  mean  that  the  streamflow  data  have  a 
standard  error  of  this  magnitude  during  times 
when  the  equipment  is  operating  properly.  (Au- 
thor's abstract) 
W89-08761 


DETERMINATION  OF  GEOHYDROLOGIC 
FRAMEWORK  AND  EXTENT  OF  GROUND- 
WATER CONTAMINATION  USING  SURFACE 
GEOPHYSICAL  TECHNIQUES  AT  PICA- 
TINNY  ARSENAL,  NEW  JERSEY, 
Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

P.  Lacombe,  B.  P.  Sargent,  P.  T.  Harte,  and  E.  F. 
Vowinkel. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4051,  1986. 
31p,  11  fig,  3  tab,  16  ref. 

Descriptors:  "Geohydrology,  "Groundwater 
movement,  "Groundwater  pollution,  "Picatinny 
Arsenal,  "New  Jersey,  "Path  of  pollutants,  "Data 
acquisition,  Electromagnetic  waves,  Conductivity, 
Seismology,  Military  reservations,  Resistivity. 

Seismic-refraction,  electric-resistivity  sounding, 
and  electromagnetic  conductivity  techniques  were 
used  to  determine  the  geohydrologic  framework 
and  extent  of  groundwater  contamination  at  Pica- 
tinny  Arsenal  in  northern  New  Jersey.  The  area 
studied  encompasses  about  4  sq  mi  at  the  southern 


end  of  the  Arsenal.  The  bedrock  surface  beneath 
the  glacial  sediments  was  delineated  by  seismic- 
refraction  techniques.  Data  for  12  seismic  lines 
were  collected  using  a  12-channel  engineering  seis- 
mograph. Competent  bedrock  crops  out  on  both 
sides  of  the  valley,  but  is  about  290  ft  below  land 
surface  in  the  deepest  part  of  the  topographic 
valley.  Where  the  exposed  bedrock  surface  forms 
steep  slopes  on  the  valley  side,  it  remains  steep 
below  the  valley  fill.  Likewise,  gentle  bedrock 
valley  slopes  have  gentle  subsurface  slopes.  The 
deepest  part  of  the  bedrock  valley  is  along  the 
southern  extension  of  the  Green  Pond  fault.  The 
electric-resistivity  sounding  technique  was  used  to 
determine  the  sediment  types.  Data  were  collected 
from  four  sites  using  the  offset  Wenner  electrode 
configuration.  Below  the  surface  layer,  the  sedi- 
ments have  apparent  and  computed  resistivity 
values  of  120  to  170  ohm-meters.  These  values 
correspond  to  a  saturated  fine-grained  sediment 
such  as  silt  or  interbedded  sand  and  clay.  Ground- 
water contamination  was  by  electromagnetic  con- 
ductivity techniques  using  transmitting  and  receiv- 
ing coils  separated  by  32.8  ft  and  12  ft.  Thirteen 
sites  have  apparent  conductivity  values  exceeding 
15  millimhos/m.  Of  these,  seven  sites  indicate 
groundwater  contamination  from  a  variety  of 
sources  including  a  sanitary  landfill,  pyrotechnic 
testing  ground,  burning  area,  former  domestic 
sewage  field,  salt  storage  facility,  hazardous  waste 
disposal  lagoon,  sewage  treatment  plant,  and  fertil- 
izer storage  shed.  Three  areas  underlain  by  clay  or 
muck  are  interpreted  to  be  free  of  contamination. 
(Author's  abstract) 
W89-08799 


GEOPHYSICAL  WELL-LOG  ANALYSIS  OF 
FRACTURED  CRYSTALLINE  ROCKS  AT  EAST 
BULL  LAKE,  ONTARIO,  CANADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08800 


SELECTED  METHODS  FOR  DISSOLVED 
IRON  (II,  III)  AND  DISSOLVED  SULFIDE  (-II) 
DETERMINATIONS  IN  GEOTHERMAL 
WATERS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-08811 


EVALUATION  OF  SURFACE  GEOPHYSICAL 
METHODS  FOR  COLLECTION  OF  HYDRO- 
GEOLOGIC  DATA  IN  THE  NEBRASKA  SAND 
HILLS  REGION, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

M.  J.  Ellis,  and  R.  A.  Hiergesell. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4195,    1985. 
56p,  22  fig,  8  tab,  30  ref. 

Descriptors:  "Nebraska,  "Seismic  properties, 
"Electrical  studies,  "Data  acquisition,  "Geophys- 
ics, "Geohydrology,  Seismic  properties,  Electrical 
properties,  Groundwater  budget,  Water  table, 
Aquifers,  Performance  evaluation,  Data  acquisi- 
tion, Subsurface  mapping. 

The  practicality  of  using  surface  geophysical  meth- 
ods for  obtaining  geohydrologic  data  in  the  Ne- 
braska Sand  Hills  region  was  studied  during  the 
summer  of  1984.  Seismic  refraction  and  electrical- 
resistivity  equipment  were  used,  because  an  evalua- 
tion of  geohydrologic  data  indicated  that  results  of 
surveys  made  with  this  equipment  probably  would 
yield  the  most  useful  data.  The  study  area,  which 
included  parts  of  Garfield,  Holt,  and  Wheeler 
Counties,  was  selected  because  it  is  geohydrologi- 
cally  representative  of  the  eastern  part  of  the  Sand 
Hills  region,  and  because  sufficient  geohydrologic 
data  were  available  for  use  in  evaluating  the  results 
of  geophysical  surveys.  Geophysical  methods  were 
evaluated  for  their  ability  to  consistently  detect 
selected  geohydrologic  horizons.  These  horizons 
in  descending  order,  are:  the  water  table,  the  top  of 
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Quaternary  silt  beds,  the  top  of  Quaternary  sand 
and  gravel  beds,  the  top  of  the  Tertiary  Ogallala 
Formation,  and  the  top  of  the  Cretaceous  Pierre 
Shale.  The  top  of  the  Pierre  Shale  generally  is  the 
base  of  the  aquifer,  which  consists  of  all  of  the  500 
to  700  ft  of  overlying  deposits.  Evaluations  of  the 
geophysical  data  indicate  that  seismic  refraction 
surveys  are  best  suited  for  determining  the  depth 
to  the  water  table,  but  are  not  effective  in  studying 
beds  below  the  water  table.  Vertical  electrical 
soundings  provided  data  on  the  depth  to  water 
table  and  the  top  of  the  silt  beds.  Available  geohy- 
drologic  data,  however,  indicate  that  with  some 
changes  in  data  collection  or  interpretation  tech- 
niques, it  may  be  possible  to  obtain  information  on 
the  top  of  the  sand  and  gravel  deposits,  the  top  of 
the  Ogallala  Formation,  and  the  top  of  the  Pierre 
Shale  with  vertical  electrical  soundings.  Use  of 
either  geophysical  method  could  enhance  the  re- 
sults of  geohydrologic  investigations  in  the  Nebras- 
ka Sand  Hills  region.  (Author's  abstract) 
W89-08818 


COST  EFFECTIVENESS  OF  THE  STREAM- 
GAGING  PROGRAM  IN  SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

A.  C.  Barker,  B.  C.  Wright,  and  C.  S.  Bennett. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4210,    1985. 
77p,  9  fig,  13  tab,  18  ref. 

Descriptors:  "Cost-benefit  analysis,  *Cost  analysis, 
•Stream  gages,  *South  Carolina,  'Project  plan- 
ning, *Streamflow,  *Data  acquisition,  Budgeting, 
Economic  aspects. 

The  cost  effectiveness  of  the  stream-gaging  pro- 
gram in  South  Carolina  was  documented  for  the 
1983  water  yr.  Data  uses  and  funding  sources  were 
identified  for  the  76  continuous  stream  gages  cur- 
rently being  operated  in  South  Carolina.  The 
budget  of  $422,200  for  collecting  and  analyzing 
streamflow  data  also  includes  the  cost  of  operating 
stage-only  and  crest-stage  stations.  The  streamflow 
records  for  one  stream  gage  can  be  determined  by 
alternate,  less  costly  methods,  and  should  be  dis- 
continued. The  remaining  75  stations  should  be 
maintained  in  the  program  for  the  foreseeable 
future.  The  current  policy  for  the  operation  of  the 
75  stations  including  the  crest-stage  and  stage-only 
stations  would  require  a  budget  of  $417,2O0/yr. 
The  average  standard  error  of  estimation  of 
streamflow  records  is  16.9%  for  the  present  budget 
with  missing  record  included.  However,  the  stand- 
ard error  of  estimation  would  decrease  to  8.5%  if 
complete  streamflow  records  could  be  obtained.  It 
was  shown  that  the  average  standard  error  of 
estimation  of  16.9%  could  be  obtained  at  the  75 
sites  with  a  budget  of  approximately  $395,000  if  the 
gaging  resources  were  redistributed  among  the 
gages.  A  minimum  budget  of  $383,500  is  required 
to  operate  the  program;  a  budget  less  than  this 
does  not  permit  proper  service  and  maintenance  of 
the  gages  and  recorders.  At  the  minimum  budget, 
the  average  standard  error  is  18.6%.  The  maximum 
budget  analyzed  was  $850,000,  which  resulted  in 
an  average  standard  error  of  7.6%.  (Author's  ab- 
stract) 
W89-08828 


REVIEW  OF  SOME  OF  THE  PHYSICAL, 
CHEMICAL  AND  ISOTOPIC  TECHNIQUES 
AVAILABLE  FOR  ESTIMATING  GROUND- 
WATER RECHARGE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).   Div.  of 

Soils. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08834 


EVAPORATION    IN    ARID    AND   SEMI-ARID 
REGIONS, 

Agricultural    Univ.,    Wageningcn    (Netherlands). 

Dept.  of  Physics  and  Meteorology. 

lor    primary   bibliographic   entry   see    Field   2D. 

W89-08835 


SATELLITE  REMOTE  SENSING  AND 
ENERGY  BALANCE  MODELLING  FOR 
WATER  BALANCE  ASSESSMENT  IN  SEMI- 
ARID  REGIONS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08836 


SOLUTE  PROFILE  TECHNIQUES  FOR  RE- 
CHARGE ESTIMATION  IN  SEMI-ARID  AND 
ARID  TERRAIN, 

British  Geological  Survey,  Edinburgh  (Scotland). 

Hydrogeology  Research  Group. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08839 


NATURAL  RECHARGE  MEASUREMENTS  IN 
THE  HARD  ROCK  REGIONS  OF  SEMI-ARID 
INDIA  USING  TRITIUM  INJECTION-A 
REVIEW, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-08841 


COMPARISON  OF  RECHARGE  ESTIMATES 
FROM  INJECTED  TRITIUM  TECHNIQUE 
AND  REGIONAL  HYDROLOGICAL  MODEL- 
LING IN  THE  CASE  OF  A  GRANITIC  BASIN 
IN  SEMI-ARID  INDIA, 

National  Geophysical  Research  Inst.,  Hyderabad 
(India). 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08842 


STUDIES  ON  NATURAL  RECHARGE  TO  THE 
GROUNDWATER  BY  ISOTOPE  TECHNIQUES 
IN  ARID  WESTERN  RAJASTHAN,  INDIA, 

Indian   Agricultural   Research   Inst.,   New   Delhi. 

Nuclear  Research  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08843 


PRINCIPLES  OF  INVERSE  MODELLING  FOR 
ESTIMATION  OF  RECHARGE  FROM  HY- 
DRAULIC HEAD, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08846 


ST.  HELENS  BLAST  RELATED  SEDIMENTA- 
TION MODELING  AND  PLANNING  REALI- 
TIES IN  THE  TOUTLE/COWLITZ/COLUM- 
BIA  RIVER  SYSTEM, 

Portland  State  Univ.,  OR.  Dept.  of  Urban  Studies 

and  Planning. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08891 


CENTRIFUGE  MODELING  OF  RIVER  BANK 
FAILURES  DUE  TO  SEEPAGE  FLOW, 

Utsunomiya  Univ.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-08897 


BRAZILIAN     ELECTRIC     SECTOR     EXPERI- 
ENCE IN  FLOOD  CONTROL, 

ELETROBRAS,  Rio  de  Janeiro  (Brazil). 
For  primary  bibliographic  entry  see  Field  4A. 
W89-08898 


ADVANCED  TECHNIQUE  IN  DATA  COLLEC- 
TION IN  WATER  RESOURCES  PLANNING, 
WITH  EMPHASIS  ON  THE  ROLE  OF  SATEL- 
LITE IMAGERY, 

Bangladesh  Space  Research  and  Remote  Sensing 

Organization,  Dacca. 

F.  A.  Khan. 

IN:  Water  Resources  Policy  for  Asia.  A. A.  Bal- 

kema,   Rotterdam,   Netherlands.    1987.  p  541-547. 


Descriptors  *Data  acquisition,  'Measuring  instru- 
ments, *Water  resources  data,  •Satellite  technolo- 
gy, 'Remote  sensing,  'Hydrologic  data  collec- 
tions, 'Developing  countries,  'Weather  data  col- 
lections, Flood  forecasting,  Agriculture,  Bangla- 
desh, Mapping,  Fish  farming,  Resources  manage- 


The  Bangladesh  Space  Research  and  Remote  Sens- 
ing Organization  (SPARRSO)  has  been  recording 
satellite  data  for  hydrology,  agriculture,  environ- 
ment, and  crop  monitoring.  An  Agro-Climatic  En- 
vironment Monitoring  System  has  been  installed  at 
SPARRSO  with  two  VAX  1 1/750  computers  and 
IIS  Mod.  75  Image  Processors.  This  system  U 
synchronized  with  ten  Data  Collection  Platforms 
(DCP)  installed  at  different  locations  in  the  coun- 
try as  well  as  in  the  Bay  of  Bengal.  Each  station 
has  different  sensors  for  the  measurements  of  river 
stage,  precipitation,  humidity,  wind  speed,  air  tem- 
perature, salinity,  etc.  Measurements  from  the 
DCP  stations  are  received  regularly  by  SPARRSO 
via  NOAA  satellites.  These  data  are  fed  directly  to 
the  VAX  computer  for  processing.  They  can  also 
be  disseminated  to  other  agencies  via  microwave 
transmitters  or  by  telephone  line  or  stored  on  tapes 
or  diskettes  for  microprocessor  usage.  The  DCP 
system  shows  great  advantages  for  areas  which  are 
inaccessible  or  difficult  to  visit  frequently.  Contin- 
ued use  of  satellite  imagery  is  providing  data  for 
mapping  of  water  bodies  for  pisciculture,  river 
course  monitoring,  flood  forecasting,  sea  level 
variations,  dry  season  condition  of  waterpools, 
etc.,  to  provide  up-to-date  information  for  hydrol- 
ogy and  resources  management.  (See  also  W89- 
08899)  (Sand-PTT) 
W89-08931 


RIVER  BED  GRAVELS:  SAMPLING  AND 
ANALYSIS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

M.  A.  Church,  D.  G.  McLean,  and  J.  F.  Wolcott. 
IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  43-78,  3  tab,  17 
fig,  50  ref. 

Descriptors:  'Particle  size,  'Bed-load  samples, 
'River  beds,  'Gravel,  'Streambeds,  Sampling, 
Bottom  sampling,  Data  acquisition,  Data  process- 
ing, Statistical  analysis,  Surface  sampling,  Subsur- 
face sampling. 

The  characterization  of  coarse  bed  material  in 
rivers  is  difficult  because  the  range  of  grain  sizes  is 
so  wide  that  is  impractical  to  maintain  a  single 
method  of  measurement.  Surface  sampling  tech- 
niques include  grid  or  transect,  areal,  and  volumet- 
ric. Size  distribution  for  the  sample  is  determined 
on  a  frequency-by-number  basis  to  ensure  that  the 
sample  is  properly  constituted  for  statistical  treat- 
ment. Since  mixtures  of  clastic  material  frequently 
display  variance  proportional  to  the  mean  size,  for 
statistical  purposes  an  appropriate  transformation  is 
applied  to  achieve  constant  variance.  Surface  ma- 
terials may  also  be  sampled  photographically  by 
measuring  grain  size  on  the  photograph  at  grid- 
selected  positions.  Subsurface  material  is  almost 
always  a  bulk  sample  collected  by  a  shovel  or 
scoop,  then  size  graded  in  square  mesh  sieves  and 
apportioned  by  weight.  The  established  standards 
for  sampling  mineral  aggregates  are  inconsistent 
and  lead  to  non-equivalent  results.  The  formal 
conversion  factors  designed  to  make  different  sam- 
ples equivalent  are  controversial.  Because  bed  ma- 
terial samples  are  drawn  from  a  very  large  and 
variable  population,  statistical  procedures  are  used 
for  interpretation.  Since  statistics  are  based  on 
number  counts,  this  procedure  may  be  applied 
within  samples  when  individual  clasts  are  meas- 
ured. However,  customary  sieve  procedures  yield 
frequency  by  weight,  which  is  not  a  well-condi- 
tioned statistical  entity,  and  transformations  are 
unhelpful  in  practice  since  the  numbers  become 
absurdly  large  for  small  clasts.  Methods  suggested 
for  comparing  surface  and  subsurface  samples  in- 
clude: (1)  grid-by-number  of  surface  layer  vs  volu- 
metric subsurface  bed;  (2)  areal  sample  of  surface 
layer  vs  volumetric  subsurface  bed;  and  (3)  volu- 
metric surface  bed  vs  volumetric  subsurface  bed. 
(See  also  W89-08934)  (White-Reimer-PTT) 
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DETERMINING  TRUE  DEPTH  OF  SAMPLERS 
SUSPENDED  IN  DEEP,  SWIFT  RIVERS, 

J.  P.  Beverage. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225. 
Report  GG,  1987.  56p,  11  fig,  4  tab,  17  ref,  2 
append. 

Descriptors:  *Streamflow,  'Samplers,  'Sampling, 
•Flow  velocity,  Water  depth,  'Measuring  instru- 
ments, 'River  flow,  'Data  acquisition,  Computer 
programs,  Drag. 

A  sampler  lowered  into  flowing  water  by  cable 
will  be  pushed  downstream  by  the  water.  Cable 
profile  were  analyzed  and  a  computer  program 
devised  to  assist  in  testing  sampler  design  modifica- 
tions. The  program  shows  merit  for  use  in  predict- 
ing the  location  of  a  sampler  or  sounding  weight  in 
deep,  swift  rivers,  and  for  quantifying  theoretical 
suspended  sediment  sampling  errors.  The  BASIC 
program  computes  wetted  suspension-cable  length, 
cable  tension,  downstream  drift,  and  the  vertical 
angle  of  the  cable  at  the  surface.  The  program 
requires  the  total  depth,  mean  velocity,  Manning's 
roughness,  and  the  wire  drag  coefficient  (CDW). 
The  forces  of  the  sampler  are  computed  and  then 
balanced  on  each  segment  of  cable  from  the  sam- 
pler to  the  surface.  Values  of  CDW  of  almost  5 
were  needed  to  match  field  data  for  sounding 
weights  towed  in  a  lake.  The  error  in  suspended 
sediment  concentration  caused  by  nonlinearity  of 
the  sampler's  path  through  the  vertical  quite  small 
for  a  limited  set  of  conditions.  Measurements  that 
require  accurate  depth  placement  need  to  use  suita- 
ble instrumentation;  depth  sensors,  heavy  samplers 
and  a  two-transducer  fathometer  scheme  are  sug- 
gested. (Author's  abstract) 
W89-08978 


U.S.  GEOLOGICAL  SURVEY  FEDERAL-STATE 
COOPERATTVE  WATER-RESOURCES  PRO- 
GRAM, FISCAL  YEAR  1986, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

B.  K.  Gilbert,  and  W.  B.  Mann. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-27,  1987.  38p,  2  fig,  3  tab,  5 
ref,  append. 

Descriptors:  'Data  collections,  'Water  resources 
data,  'US  Geological  Survey,  'Economic  aspects, 
'Hydrologic  data  collections,  Project  planning, 
Budgeting,  Groundwater  pollution. 

The  U.S.  Geological  Survey's  Federal-State  Coop- 
erative Water  Resources  Program  has  been  in  op- 
eration for  91  years  as  of  fiscal  year  (FY)  1986. 
Hydrologic  data  collection  and  interpretive  inves- 
tigations are  underway  in  every  State,  Puerto 
Rico,  and  several  territories  in  cooperation  with 
more  than  900  State,  regional  and  local  agencies. 
Federal  funds  amounted  to  $49.8  million  in  this  50- 
50  matching  activity.  Total  funding  was  about 
$106  million,  which  included  $6.9  million  furnished 
by  cooperating  agencies  on  an  unmatched  basis. 
The  Cooperative  Program  comprised  more  than 
40%  of  the  overall  FY  1986  budget  of  the  Survey's 
Water  Resources  Division.  The  areas  of  principal 
emphasis  during  the  year  included  groundwater 
contamination,  stream  quality,  water  supply  and 
demand,  and  hydrologic  hazards.  Information  is 
presented  on  program  priorities  and  investigations 
implemented  under  the  merit  proposal  process. 
The  status  of  water  use  information  activities, 
which  are  being  carried  out  in  48  states  and  Puerto 
Rico  is  reviewed  briefly.  Standard  methods  for 
collecting  the  data  are  being  developed.  Each  state 
has  a  computerized  State  Water-Use  Data  System 
for  storage  and  retrieval  of  water-use  data  for 
individual  users  or  facilities.  (Lantz-PTT) 
W89-08981 


WATER-QUALITY  DATA-COLLECTION  AC- 
TIVITIES IN  COLORADO  AND  OHIO:  PHASE 
II-EVALUATION  OF  1984  FIELD  AND  LABO- 
RATORY QUALITY-ASSURANCE  PRACTICES, 


Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

C.  J.  O.  Childress,  T.  H.  Chaney,  D.  Myers,  J.  M. 
Norris,  and  J.  Hren. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-33,  1987.  70p,  3  fig,  10  tab,  42 
ref. 

Descriptors:  'Water  data,  'Quality  assurance, 
'Data  acquisition,  'Project  planning,  Colorado, 
Ohio,  Performance  evaluation,  State  jurisdiction, 
Federal  jurisdiction,    Local   governments,   Water 
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quality  management. 


Serious  questions  have  been  raised  by  Congress 
about  the  usefulness  of  water  quality  data  for  ad- 
dressing issues  of  regional  and  national  scope  and, 
especially,  for  characterizing  the  current  quality  of 
the  Nation's  streams  and  groundwater.  In  response, 
the  U.S.  Geological  Survey  conducted  a  pilot 
study  in  Colorado  and  Ohio  to:  (1)  determine  the 
characteristics  of  current  (1984)  water  quality  data 
collection  activities  of  Federal,  regional,  State,  and 
local  agencies,  and  academic  institutions;  and  (2) 
determine  how  well  the  data  from  these  activities, 
collected  for  various  purposes  and  using  different 
procedures,  can  be  used  to  improve  the  ability  to 
answer  major  broad  scope  questions,  such  as:  what 
are  (or  were)  natural  or  near-natural  water  quality 
conditions;  what  are  existing  water  quality  condi- 
tions; and,  how  water  quality  has  changed  and 
how  the  changes  relate  to  human  activities.  Colo- 
rado and  Ohio  were  chosen  for  the  pilot  study 
largely  because  they  represent  regions  with  differ- 
ent types  of  water  quality  concerns  and  programs. 
The  study  has  been  divided  into  three  phases,  the 
objectives  of  which  are:  Phase  I  -  Inventory  water 
quality  data  collection  programs,  including  costs, 
and  identify  those  programs  that  met  a  set  of  broad 
criteria  for  producing  data  that  are  potentially 
appropriate  for  water  quality  assessments  of  re- 
gional and  national  scope.  Phase  II  -  Evaluate  the 
quality  assurance  of  field  and  laboratory  proce- 
dures used  in  producing  the  data  from  programs 
that  met  the  broad  criteria  of  Phase  I.  Phase  III  - 
Compile  the  qualifying  data  and  evaluate  the  ade- 
quacy of  this  data  base  for  addressing  selected 
water  quality  questions  of  regional  and  national 
scope.  (Author's  abstract) 
W89-08984 


PRELIMINARY  HYDROLOGIC  DATA  FOR 
WELLS  TESTED  IN  NASH  DRAW,  NEAR  THE 
PROPOSED  WASTE  ISOLATION  PILOT 
PLANT  SITE,  SOUTHEASTERN  NEW 
MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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FORWARD-MODELING  COMPUTER  PRO- 
GRAM FOR  THE  INDUCTIVE  ELECTROMAG- 
NETIC GROUND-CONDUCTIVITY  METHOD: 
EM34.FOR, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

D.  G.  Grantham,  K.  Ellefsen,  and  F.  P.  Haeni. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-213-A,  1987.  43p,  7  fig,  5  tab, 
25  ref,  append. 

Descriptors:  'Geophysics,  'Groundwater,  'Com- 
puter programs,  'Electromagnetic  waves,  'Meas- 
uring instruments,  'Conductivity,  Groundwater 
movement,  Path  of  pollutants,  Groundwater  pollu- 
tion. 

An  interactive  microcomputer  program, 
EM34.FOR,  that  calculates  the  apparent  conduc- 
tivity that  would  be  measured  by  a  two-coil  induc- 
tive electromagnetic  instrument  at  the  surface  of 
the  Earth  for  a  given  sequence  of  conductive  hori- 
zontal layers.  The  operation  of  the  electromagnetic 
instrument  and  the  approximations  upon  which  the 
instrument  is  based  are  described.  In  groundwater 
applications,  a  typical  problem  might  be  to  deter- 
mine the  extent  of  groundwater  contamination 
from  a  landfill  by  defining  the  lateral  and  vertical 


dimensions  of  the  volume  of  groundwater  that  has 
a  conductivity  higher  than  background  levels.  In- 
cluded are  detailed  instructions  and  an  example  for 
using  the  program,  and  the  assumptions  made  in 
developing  the  code.  A  brief  discussion  of  the 
theory  behind  the  program  algorithm  is  included 
as  an  appendix.  The  program  code  listing  is  includ- 
ed as  an  attachment.  (Lantz-PTT) 
W89-08988 


COLUMBIA  GLACIER,  ALASKA:  PHOTO- 
GRAMMETRY  DATA  SET:  1981-82  AND  1984- 
85, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2C. 
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SURFACE  WATER-QUALITY  ASSESSMENT 
OF  THE  KENTUCKY  RIVER  BASIN,  KEN- 
TUCKY: PROJECTION  DESCRIPTION, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

K.  D.  White,  J.  L.  Smoot,  J.  K.  Jackson,  and  A.  F. 
Choquette. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-234,  1987.  39p,  11  fig,  4  tab, 
28  ref. 

Descriptors:  'Water  pollution  sources,  'Land  use, 
'Environmental  effects,  'Kentucky  River,  Ken- 
tucky, Agriculture,  Forestry,  Oil  industry,  Coal 
mining,  Monitoring,  Sedimentation,  Wastewater 
disposal,  Data  acquisition. 

In  April  1986,  the  U.S.  Geological  Survey  began 
the  National  Water  Quality  Assessment  Program, 
which  at  present  (1987)  is  in  a  pilot  phase  in  which 
assessment  concepts  and  approaches  are  being 
tested  and  modified  to  prepare  for  full  implementa- 
tion of  the  program  in  the  future.  Seven  pilot 
projects  (four  surface  water  projects  and  three 
groundwater  projects)  have  been  started.  The  pre- 
liminary plans  for  the  surface  water  quality  assess- 
ment of  the  Kentucky  River  basin  pilot  project  are 
described.  The  Kentucky  River  basin  drains  an 
area  of  approximately  7,000  sq  mi  in  east  central 
Kentucky  and  is  underlain  by  rocks  that  range  in 
composition  from  limestone  to  sandstone  and  shale. 
Because  greater  than  95%  of  the  basin  population 
relies  on  surface  water,  surface  water  quality  is  of 
great  concern.  Land  use  practices  that  affect  the 
surface  water  quality  in  the  basin  include  agricul- 
ture, forestry,  oil  and  gas  production,  coal  mining, 
and  urbanization.  Water  quality  concerns  resulting 
from  the  various  land  uses  include  the  effects  of: 
oil  and  gas  field  brine  discharges;  agricultural 
chemicals;  sedimentation  caused  by  coal  mining; 
and  trace  element  impacts  from  industrial  and 
urban  environments.  Assessment  activity  is  de- 
signed to  occur  over  a  9-year  period  of  time. 
During  the  first  3-year  period  of  the  cycle,  concen- 
trated data  acquisition  and  interpretation  will 
occur.  For  the  next  6  years,  sample  collection  will 
occur  at  a  much  lower  level  of  intensity  to  docu- 
ment the  occurrence  of  any  gross  changes  in  water 
quality.  This  9-year  cycle  will  then  be  repeated. 
Historical  data  will  be  evaluated  to  provide,  to  the 
extent  possible,  a  description  of  existing  and  past 
trends  in  water  quality  conditions  and  to  develop 
conceptual  models  that  relate  the  observed  condi- 
tions to  the  sources  and  causes,  both  natural  and 
human-controlled.  New  data  will  be  collected  to 
verify  the  water  quality  conditions  documented  by 
historic  data,  to  track  long-term  trends  in  water 
quality,  to  intensify  temporal  and  spatial  sampling 
densities,  and  to  improve  the  understanding  of  the 
relations  between  water  quality  conditions  and 
causative  factors.  (Lantz-PTT) 
W89-08993 


OPERATION  OF  HYDROLOGIC  DATA  COL- 
LECTION STATIONS  BY  THE  U.S.  GEOLOGI- 
CAL SURVEY  IN  1987, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

A.  Condes  de  la  Torre. 

Available  from  Books  and  Open  File  Report  Sec- 
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Field  7— RESOURCES  DATA 
Group  7B — Data  Acquisition 

tion,  USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-563,  1987.  42p,  34  fig,  1  tab,  5 
ref. 

Descriptors:  *Water  resources  data,  *Hydrologic 
data,  *Data  acquisition,  'Management  planning, 
Streams,  Reservoirs,  Lakes,  Groundwater  level, 
Sedimentation,  Precipitation,  Satellite  technology, 
Telemetry,  Remote  sensing,  Budgeting. 

The  U.S.  Geological  Survey  operates  hydrologic 
data  collection  stations  nationwide  which  serve  the 
needs  of  all  levels  of  government,  the  private 
sector,  and  the  general  public,  for  water  resources 
information.  During  fiscal  year  1987,  surface  water 
discharge  was  determined  at  10,624  stations;  stage 
data  on  streams,  reservoirs,  and  lakes  were  record- 
ed at  1,806  stations;  and  various  surface  water 
quality  characteristics  were  determined  at  2,901 
stations.  In  addition,  groundwater  levels  were 
measured  at  32,588  stations,  and  the  quality  of 
groundwater  was  determined  at  9,120  stations. 
Data  on  sediment  were  collected  daily  at  174  sta- 
tions and  on  a  periodic  basis  at  878  stations.  Infor- 
mation on  precipitation  quantity  was  collected  at 
909  stations,  and  the  quality  of  precipitation  was 
analyzed  at  78  stations.  Data  collection  platforms 
for  satellite  telemetry  of  hydrologic  information 
were  used  at  2,292  Geological  Survey  stations. 
Funding  for  the  hydrologic  stations  was  derived, 
either  solely  or  from  a  combination,  from  three 
major  sources  -  the  Geological  Survey's  Federal 
Program  appropriation,  the  Federal-State  Cooper- 
ative Program,  and  reimbursements  from  other 
Federal  agencies.  The  number  of  hydrologic  sta- 
tions operated  by  the  Geological  Survey  declined 
from  fiscal  year  1983  to  1987.  The  number  of 
surface  water  discharge  stations  were  reduced  by 
452  stations;  surface  water  quality  stations  declined 
by  925  stations;  groundwater  level  stations  de- 
clined by  1,051  stations;  while  groundwater  quality 
stations  increased  by  1,472  stations.  (Author's  ab- 
stract) 
W89-08996 


SURFACE-  AND  GROUND-WATER  QUALITY 
DATA  AT  SELECTED  LANDFILL  SITES  IN 
MECKLENBURG  COUNTY,  NORTH  CAROLI- 
NA, 1980-86, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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SOME  ASPECTS  OF  U.S.  GEOLOGICAL 
SURVEY  ACTD/ITIES  RELATED  TO  THE  EF- 
FECTS OF  CONTAMINANTS  ON  WATER  RE- 
SOURCES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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INTERACTIVE  PROGRAM  TO  DISPLAY 
USER-GENERATED  OR  FILE-BASED  MAPS 
ON  A  PERSONAL  COMPUTER  MONITOR, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

W.  H.  Langer,  and  R.  W.  Stephens. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report   87-676,   (1987.)  66p,   3   fig,  4 
append. 

Descriptors:  *Data  interpretation,  'Computer  pro- 
grams, 'Maps,  'Data  processing,  Geologic  map- 


values  can  be  displayed  using  the  program.  PC 
MAP  MAKER  allows  users  to  view  tabular  data 
from  U.S.  Geological  Survey  files  such  as  WAT- 
STORE  (National  Water  Data  Storage  and  Re- 
trieval System)  in  a  map  format  in  a  time  much 
shorter  than  required  by  sending  the  data  to  a  line 
plotter.  The  screen  image  can  be  saved  to  disk  for 
recall  at  a  later  date,  and  hard  copies  can  be 
printed  with  a  dot  matrix  printer.  The  program  is 
user-friendly,  using  menus  or  prompts  to  guide 
user  input.  It  is  fully  documented  and  structured  to 
allow  the  user  to  tailor  the  program  to  the  user's 
specific  needs.  The  documentation  includes  a  tuto- 
rial designed  to  introduce  users  to  the  capabilities 
of  the  program  using  the  State  of  Colorado  as  a 
demonstration  map  area.  (Author's  abstract) 
W89-09009 


FLUOROMETRIC  PROCEDURES  FOR  DYE 
TRACING, 

J.  F.  Wilson,  E.  D.  Cobb,  and  F.  A.  Kilpatnck. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Tech- 
niques of  Water-Resources  Investigations,  Book  3: 
Applications  of  Hydraulics,  Chapter  A 12,  1986. 
34p,  13  fig,  3  tab,  35  ref. 

Descriptors:  'Streamflow  measurement,  *Dye  re- 
leases, *Fluorometry,  *Dyes,  "Tracers,  'Ground- 
water  movement,  Discharge,  Aeration,  Manuals, 
Measuring  instruments,  Fluorometers,  Flow  pro- 
files. 

This  manual  describes  the  current  fluorometric 
procedures  used  by  the  U.S.  Geological  Survey  in 
dye  tracer  studies  such  as  time  of  travel,  disper- 
sion, reaeration,  and  dilution-type  discharge  meas- 
urements. The  advantages  of  dye  tracing  are  (1) 
low  detection  and  measurement  limits  and  (2)  sim- 
plicity and  accuracy  in  measuring  dye  tracer  con- 
centrations using  fluorometric  techniques.  The 
manual  contains  necessary  background  information 
about  fluorescence,  dyes,  and  fluorometers  and  a 
description  of  fluorometric  operation  and  calibra- 
tion procedures  as  a  guide  for  laboratory  and  field 
use.  The  background  information  should  be  useful 
to  anyone  wishing  to  experiment  with  dyes,  fluo- 
rometer  components,  or  procedures  different  from 
those  described.  In  addition,  a  brief  section  of 
aerial  photography  is  included  because  of  its  possi- 
ble use  to  supplement  ground-level  fluorometry. 
(See  also  W86-03043)  (Author's  abstract) 
W89-09013 


COST  EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY'S  STREAM-GAGING  PRO- 
GRAM IN  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 
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ping,  Computers. 


PC  MAP-MAKER  is  an  ADVANCED  BASIC 
program  written  to  provide  users  of  IBM  XT,  IBM 
AT,  and  compatible  computers  with  a  straight- 
forward, flexible  method  to  display  geographical 
data  on  a  color  or  monochrome  PC  (personal 
computer)  monitor.  Data  can  be  political  bound- 
aries such  as  State  and  county  boundaries;  natural 
curvilinear  features  such  as  rivers,  drainage  areas, 
and  geological  contacts;  and  points  such  as  well 
locations  and  mineral  localities.  Essentially  any 
point  defined  by  a  latitude  and  longitude  and  any 
line  defined  by  a  scries  of  latitude  and  longitude 


EVALUATION  OF  WET-LINE  DEPTH-COR- 
RECTION METHODS  FOR  CABLE-SUSPEND- 
ED CURRENT  METERS, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

W.  F.  Coon,  and  J.  C.  Futrell. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    85-4329,    1986. 
31p,  17  fig,  4  tab,  2  ref. 

Descriptors:  'Stream  gages,  *Gaging,  'Streamflow 
measurement,  *Data  acquisition,  'Measuring  in- 
struments, 'Current  meters,  Sounding,  Water 
depth,  Performance  evaluation. 

Wet-line  depth  corrections  for  cable-suspended 
current  meter  and  weight  not  perpendicular  to  the 
water  surface  have  been  evaluated  using  cable- 
suspended  weights  towed  by  a  boat  in  still  water. 
A  fathometer  was  used  to  track  a  Columbus  sound- 
ing weight  and  to  record  its  actual  depth  for 
several  apparent  depths,  weight  sizes,  and  towed 
velocities.  Cable  strumming,  tension,  and  weight 
veer  are  noted.  Results  of  this  study  suggest  possi- 
ble differences  between  observed  depth  correc- 
tions and  corrections  obtained  from  the  wet-line 
correction  table  currently  in  use.  These  differences 


may  have  resulted  from  test  conditions  which  devi- 
ated from  the  inherent  assumptions  of  the  wet-line 
table:  (1)  drag  on  the  weight  in  the  sounding 
position  at  the  bottom  of  a  stream  can  be  neglect- 
ed; and  (2)  the  distribution  of  horizontal  drag  on 
the  sounding  line  is  in  accordance  with  the  varia- 
tion of  velocity  with  depth.  Observed  depth  cor- 
rections were  compared  to  wet-line  table  values 
used  for  determining  the  0.8-depth  position  of  the 
sounding  weight  under  these  conditions;  the  results 
indicate  that  questionable  differences  exist.  (Lantz- 
PTT) 
W89-O9032 


WATER-RESOURCES  STUDIES  IN  UTAH  BY 
THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 
1983,  TO  JUNE  30, 1984, 

Geological  Survey,  Salt  Lake  City,  UT. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-09060 


INSTRUMENTATION  FOR  MEASURING  AND 
RECORDING  STREAMFLOW  DATA  AT 
RIVER-CONTROL  STRUCTURES. 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-872,  1983.  29p,  9  fig,  2  tab,  4 
ref. 

Descriptors:  'River-control  structures,  'Flow 
measurement,  'Streamflow,  'Measuring  instru- 
ments, 'River  flow,  Hydraulic  structures,  Data 
acquisition,  Hydrologic  data,  Monitoring,  Tur- 
bines, Locks,  Pressure-measuring  instruments, 
Manometers,  Dams. 

Instrumentation  was  developed  in  the  mid  to  late 
60's  to  resolve  the  dilemma  of  intolerably  high 
percentages  of  missing  streamflow  records  on  cer- 
tain large  and  highly  controlled  streams  in  industri- 
alized parts  of  the  United  States.  Analysis  of  the 
field  situation  at  specific  problem  sites  quickly 
suggested  that  conventional  stream  gaging  tech- 
niques should  be  supplanted  by  new  instruments, 
designed  to  measure  key  hydraulic  data  at  the 
nearest  stream  control  structures.  The  key  data 
were  found  universally  to  include  some  combina- 
tion of  a  length  measurement  to  specify  the  vertical 
height  of  a  gate  opening  in  a  dam;  measurement  of 
pressure  head  differential  in  a  turbine;  a  count  of 
lockages;  and  precise  measurement  of  time,  to  give 
one  master  reference  scale  to  which  all  measure- 
ments could  be  keyed.  The  instruments  designed  to 
collect  such  key  data  are  the  shaft  position  digitiz- 
er, the  shaft  output  follower,  the  STACOM  ma- 
nometer, the  lock  pressure  switch,  and  the  digital 
data  collection  console.  Although  their  design  was 
prompted  by  the  need  to  collect  data  at  river 
control  structures  their  potential  for  field  use  is  not 
that  restrictive.  Several  of  these  instruments  have 
already  found  widespread  use  in  the  hydrologic 
data  collection  program  at  large.  In  the  12-1/2  yr 
period  from  June  1968  to  December  1980  nineteen 
different  river  control  structures  were  instrument- 
ed. The  general  experience  to  date  has  been  a 
marked  improvement  in  completeness  of  record, 
with  the  average  performance  somewhere  in  the  80 
percentile  range.  Performance  percentiles  at  indi- 
vidual sites  have  ranged  from  the  mid  90's  to  about 
70.  Maintenance  records  show  the  instruments  to 
be  virtually  trouble  free,  except  for  the  unpredict- 
able acts  of  nature  and  man.  (Author's  abstract) 
W89-09069 


HYDROLOGIC  DATA  FOR  THE  GREAT  AND 
DENBOW  HEATHS  IN  EASTERN  MAINE,  OC- 
TOBER  1980  THROUGH  SEPTEMBER  1981, 
Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09073 

HYDROLOGIC  DATA  FOR  THE  GREAT  AND 
DENBOW  HEATHS  IN  EASTERN  MAINE,  OC- 
TOBER 1981  THROUGH  OCTOBER  1982, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
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ources  Div. 

'or  primary  bibliographic  entry  see  Field  2H. 

V89-09074 


tEPORT  OF  THE  U.S.  GEOLOGICAL  SUR- 
TY'S  ANALYTICAL  EVALUATION  PRO- 
JRAM -STANDARD  REFERENCE  WATER 
AMPLES  M-82  (MAJOR  CONSTITUENTS),  T- 
3  (TRACE  CONSTITUENTS),  N-8  (NUTRI- 
:NTS),  AND  P-2  (PRECIPITATION  SNOW- 
1ELT), 

ieological  Survey,  Denver.  CO.  Water  Resources 
)iv. 

' .  J.  Janzer. 

available  from  Books  and  Open  File  Report  Sec- 
ion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
)pen  File  Report  83-864,  1983.  120p,  14  tab,  3  ref. 

)escriptors:  *Water  analysis,  *Chemical  analysis, 
Pollutant  identification,  *Standards,  *Data  collec- 
10ns,  Laboratories,  Quality  control,  Precipitation, 
nowmelt,  Water  quality  control. 

"he  U.S.  Geological  Survey  began  an  interlabora- 
Dry  testing  program  of  reference  water  samples  in 
962.  Principal  purposes  of  the  program  are  to 
rovide  a  means  for  participating  water  laborato- 
ies  to:  (1)  identify  analytical  problem  areas;  (2) 
scertain  the  accuracy  and  precision  of  common 
/ater  analyses  and  analytical  methods  and;  (3) 
rovide  reference  samples  for  continuing  quality 
ssurance  testing.  Participation  in  this  continuing 
uality  assurance  program  is  mandatory  for  all 
omestic  laboratories  providing  water  analysis 
ata  for  Survey  use.  Analytical  data  submitted  by 
lie  participating  laboratories  that  analyzed  the  re- 
pective  reference  samples  distributed  in  October 
982  are  presented.  Relative  performance  ratings 
chieved  by  the  laboratories  for  each  determina- 
lon  and  statistical  evaluation  of  the  data  are  given 
l  14  tables.  (Author's  abstract) 
V89-09075 


VATER-RESOURCES  ACTIVITIES  OF  THE 
J.S.  GEOLOGICAL  SURVEY  IN  NEBRASKA, 
984, 

ieological  Survey,  Lincoln,  NE.  Water  Resources 

)iv. 

;or  primary  bibliographic  entry  see  Field  2E. 

V89-09087 


•ROCEDURAL  GUIDE  FOR  INTERNATION- 
AL GAUGING  STATIONS  ON  BOUNDARY 
VATERS  BETWEEN  CANADA  AND  THE 
JNITED  STATES  OF  AMERICA, 

ieological  Survey,  Reston,  VA.  Water  Resources 

)iv. 

"or  primary  bibliographic  entry  see  Field  7A. 

V89-09089 


VATER  RESOURCES  ACTIVITIES  IN  LOUISI- 
ANA DISTRICT  FISCAL  YEAR  1985, 

Ieological  Survey,  Baton  Rouge,  LA.  Water  Re- 

ources  Div. 

?or  primary  bibliographic  entry  see  Field  2E. 

V89-09094 


METHODS  FOR  DETERMINATION  OF  INOR- 
GANIC SUBSTANCES  IN  WATER  AND  FLUVI- 
IL  SEDIMENTS. 

ieological  Survey,  Denver,  CO.  Water  Resources 
)iv. 

Available  from  Books  and  Open  File  Report  Sec- 
ion,  USGS,  Box  25425,  Denver,  CO  80225.  USGS 
>pen-File  Report  85-495,  1985.  Techniques  of 
Vater-Resources  Investigations,  Book  5,  Chapter 
Ll.  709p,  53  fig,  16  tab,  45  ref.  Edited  by  M.  J. 
"ishman  and  L.  C.  Friedman. 

Descriptors:  *Chemical  analysis,  'Pollutant  identi- 
ication,  *  Inorganic  compounds,  *  Water  analysis, 
'Fluvial  sediments,  Suspended  sediments,  Chemi- 
:al  analysis,  Bottom  sediments,  Physical  proper- 
ies,  Quality  control,  Laboratories. 

Chapter  Al  of  Techniques  of  Water-Resources 
investigations,  Book  5,  contains  methods  used  by 
he  U.S.  Geological  Survey  to  analyze  samples  of 


water,  suspended  sediments,  and  bottom  material 
for  their  content  of  inorganic  constituents.  Includ- 
ed are  methods  for  determining  the  concentration 
of  dissolved  constituents  in  water,  total  recover- 
able and  total  of  constituents  in  water-suspended 
sediment  samples,  and  recoverable  and  total  con- 
centrations of  constituents  in  samples  of  bottom 
material.  Essential  definitions  are  included  in  the 
introduction  to  the  manual,  along  with  a  brief 
discussion  of  the  use  of  significant  figures  in  calcu- 
lating and  reporting  analytical  results.  Quality  con- 
trol in  the  water  analysis  laboratory  is  discussed, 
including  accuracy  and  precision  of  analyses,  the 
use  of  standard  reference  water  samples,  and  the 
operation  of  an  effective  quality  assurance  pro- 
gram. Methods  for  sample  preparation  and  pre- 
treatment  are  given  also.  A  brief  discussion  of  the 
principles  of  the  analytical  techniques  involved  and 
their  particular  application  to  water  and  sediment 
analysis  is  presented.  The  analytical  methods  in- 
volving these  techniques  are  arranged  alphabetical- 
ly according  to  constituent.  For  each  method 
given,  the  general  topics  covered  are  application, 
principle  of  the  method,  interferences,  apparatus 
and  reagents  required,  a  detailed  description  of  the 
analytical  procedure,  reporting  results,  units  and 
significant  figures,  and  analytical  precision  data, 
when  available.  More  than  125  methods  are  given 
for  the  determination  of  70  different  inorganic 
constituents  and  physical  properties  of  water,  sus- 
pended sediment,  and  bottom  material.  (Author's 
abstract) 
W89-09097 


OPERATION  OF  HYDROLOGIC  DATA  COL- 
LECTION STATIONS  BY  THE  U.S.  GEOLOGI- 
CAL SURVEY  IN  1985, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

A.  Condes  de  la  Torre. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-640,  1985.  37p,  29  fig,  1  tab,  5 
ref. 

Descriptors:  *Water  resources  data,  *Hydrologic 
data,  *Data  acquisition,  Surface  water,  Water  qual- 
ity, Groundwater  level,  Groundwater  quality,  Pre- 
cipitation, Economic  aspects,  Hydrologic  budget, 
Gaging  stations,  Reservoirs,  Lakes. 

The  U.S.  Geological  Survey  (USGS)  operated  hy- 
drologic data  collection  stations  during  fiscal  yr 
1985  in  response  to  the  needs  of  all  levels  of 
Government  for  hydrologic  information.  Surface 
water  discharge  was  determined  at  11,076  stations; 
stage  data  on  streams,  reservoirs,  and  lakes  were 
recorded  at  2,141  stations;  and  surface  water  qual- 
ity was  determined  at  4,166  stations.  Groundwater 
levels  were  measured  at  39,301  stations,  and  the 
quality  of  groundwater  was  determined  at  9,263 
stations  nationwide.  Data  on  sediment  were  col- 
lected daily  at  212  stations  and  on  a  periodic  basis 
at  1,027  stations.  Information  on  precipitation 
quantity  was  collected  at  921  stations,  and  the 
quality  of  precipitation  was  analyzed  at  108  sta- 
tions. Data  collection  platforms  for  satellite  teleme- 
try of  hydrologic  information  were  used  at  1,520 
USGS  stations.  Funding  support  for  the  hydrolog- 
ic stations  was  derived  either  solely  or  from  a 
combination  of  three  major  sources-the  Geologi- 
cal Survey's  Federal  Program  appropriation,  the 
Federal-State  Cooperative  Program,  and  reim- 
bursements from  other  Federal  agencies.  (Author's 
abstract) 
W89-09103 


EVAPOTRANSPIRATION  ESTIMATES  USING 
REMOTE-SENSING  DATA,  PARKER  AND 
PALO  VERDE  VALLEYS,  ARIZONA  AND 
CALIFORNIA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   2D. 
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PRELIMINARY  REPORT  ON  GEOPHYSICAL 
WELL-LOGGING  ACTIVITY  ON  THE  SALTON 
SEA  SCIENTIFIC  DRILLING  PROJECT,  IMPE- 
RIAL VALLEY,  CALIFORNIA, 


Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

F.  L.  Paillet,  R.  H.  Morin,  R.  E.  Hodges,  L.  C. 
Robison,  and  S.  S.  Priest. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-544,  1986.  99p,  23  fig,  9  tab, 
10  ref.  Edited  by  Frederick  L.  Paillet. 

Descriptors:  'Hydraulic  structures,  *Wells,  'Bore- 
hole geophysics,  'California,  'Geophysics,  'Log- 
ging (Recording),  'Drilling,  'Hydrothermal  stud- 
ies, Drillers  logs,  Groundwater,  Data  acquisition, 
Boreholes,  Measuring  instruments,  Temperature 
effects. 

The  Salton  Sea  Scientific  Drilling  Project  has  cul- 
minated in  a  10,564-ft  deep  test  well,  State  2-14 
well,  in  the  Imperial  Valley  of  southern  California. 
A  comprehensive  scientific  program  of  drilling, 
coring,  and  downhole  measurements,  which  was 
conducted  for  about  5  months,  has  obtained  much 
scientific  information  concerning  the  physical  and 
chemical  processes  associated  with  an  active  hy- 
drothermal system.  This  report  primarily  focuses 
on  the  geophysical  logging  activities  at  the  State  2- 
14  well  and  provides  early  dissemination  of  geo- 
physical data  to  other  investigators  working  on 
complementary  studies.  Geophysical-log  data  were 
obtained  by  a  commercial  logging  company  and  by 
the  U.S.  Geological  Survey  (USGS).  Most  of  the 
commercial  logs  were  obtained  during  three  visits 
to  the  site;  only  one  commercial  log  was  obtained 
below  a  depth  of  6,000  ft.  The  commercial  logs 
obtained  were  dual  induction,  natural  gamma, 
compensated  neutron  formation  density,  caliper 
and  sonic.  The  USGS  logging  effort  consisted  of 
four  primary  periods,  with  many  logs  extending 
below  a  depth  of  6,000  ft.  The  USGS  logs  obtained 
were  temperature,  caliper,  natural  gamma,  gamma 
spectral,  epithermal  neutron,  acoustic  velocity, 
full-waveform,  and  acoustic  televiewer.  Various 
problems  occurred  throughout  the  drilling  phase 
of  the  Salton  Sea  Scientific  Drilling  Project  that 
made  successful  logging  difficult:  (1)  borehole  con- 
strictions, possibly  resulting  from  mud  coagulation, 
(2)  maximum  temperatures  of  about  300  C,  and  (3) 
borehole  conditions  unfavorable  for  logging  be- 
cause of  numerous  zones  of  fluid  loss,  cement 
plugs,  and  damage  caused  by  repeated  trips  in  and 
out  of  the  hole.  These  factors  hampered  and  com- 
promised logging  quality  at  several  open-hole  in- 
tervals. The  quality  of  the  logs  was  dependent  on 
the  degree  of  probe  sophistication  and  sensitivity 
to  borehole-wall  conditions.  Digitized  logs  pre- 
sented were  processed  on  site  and  are  presented  in 
increments  of  1,000  ft.  A  summary  of  the  numerous 
factors  that  may  be  relevant  to  this  interpretation 
also  is  presented.  (Lantz-PTT) 
W89-09114 


DOCUMENTATION  OF  A  DEEP  PERCOLA- 
TION MODEL  FOR  ESTIMATING  GROUND- 
WATER RECHARGE, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09117 


IMPROVEMENT  OF  FILAMENT-PROTEC- 
TION CIRCUITRY  IN  A  FINNIGAN  MODEL 
251  MASS  SPECTROMETER, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

J.  D.  Wildman. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-484,  (1986).  4p,  1  ref. 

Descriptors:  'Measuring  instruments,  'Mass  spec- 
trometry, Maintenance,  Performance  evaluation, 
Electronic  equipment. 

As  delivered  from  Finnigan  MAT,  the  emission 
current  of  the  Leybold-Heraeus  model  IM210  ioni- 
zation vacuum  gage  on  a  model  251  isotope  ratio 
mass  spectrometer  can  turn  on  as  soon  as  the 
'PUMP  ON'  switch  is  depressed,  before  a  good 
vacuum  in  the  mass  spectrometer  is  attained.  The 
filament  in  the  source  of  the  mass  spectrometer 
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may  turn  on  at  the  same  time,  thereby  shortening 
its  life  or  burning  it  out  if  the  vacuum  is  poor.  This 
design  flaw  can  be  corrected  by  a  simple  modifica- 
tion of  the  electronic  circuitry.  (Author's  abstract) 
W89-09123 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  MONTANA, 
OCTOBER  1985  THROUGH  SEPTEMBER  1986, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09132 


ACTIVITIES  OF  THE  U.S.  GEOLOGICAL 
SURVEY  WATER-RESOURCES  DIVISION  IN 
NORTH  CAROLINA,  1986, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09136 


WATER  RESOURCES  ACTIVITIES  IN  FLORI- 
DA, 1985-86. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09140 


FRACTURE  CHARACTERIZATION  AND 
FRACTURE-PERMEABILITY  ESTIMATION 
AT  THE  UNDERGROUND  RESEARCH  LABO- 
RATORY IN  SOUTHEASTERN  MANITOBA, 
CANADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  8E. 
W  89-09 144 


SUMMARY  OF  THE  U.S.  GEOLOGICAL 
SURVEY  NATIONAL  WATER-QUALITY  AS- 
SESSMENT PROGRAM, 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-09203 


U.S.  GEOLOGICAL  SURVEY  FEDERAL-STATE 
COOPERATIVE  WATER-RESOURCES  PRO- 
GRAM, FISCAL  YEAR  1987, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary   bibliographic   entry   see   Field   9D. 

W89-09205 


ACTIVITIES  OF  THE  WATER  RESOURCES 
DIVISION,  CALIFORNIA  DISTRICT,  IN  THE 
1987  FISCAL  YEAR, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09206 


BASE  OF  MODERATELY  SALINE  GROUND 

WATER  IN  THE  UINTA  BASIN,  UTAH,  WITH 

AN  INTRODUCTORY  SECTION  DESCRIBING 

THE  METHODS  USED  IN  DETERMINING  ITS 

POSITION, 

Geological   Survey,   Salt   Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09229 


MICROCOMPUTER-BASED  VERSION  OF 
SIPT--A  PROGRAM  FOR  THE  INTERPRETA- 
TION    OF     SEISMIC-REFRACTION      DATA 

(TEXT), 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09233 


WATER-QUALITY     ASSESSMENT     OF     THE 
CARSON     RIVER    GROUND-WATER    BASIN, 


NEVADA  AND  CALIFORNIA:  PROJECT  DE- 
SCRIPTION, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09234 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  KANSAS- 
FISCAL  YEARS  1985  AND  1986, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09247 


DETERMINATION  OF  STREAM  REAERA- 
TION  COEFFICIENTS  BY  USE  OF  TRACERS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

F.  A.  Kilpatrick,  R.  E.  Rathbun,  N.  Yotsukura,  G. 
W.  Parker,  and  L.  L.  DeLong. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-245,  (1987).  84p,  31  fig,   13 
tab,  33  ref. 

Descriptors:  *Reaeration  coefficent,  *Data  acquisi- 
tion, 'Aeration,  'Tracers,  'Streams,  Oxygenation, 
Radioactive  tracers,  Hydrocarbons,  Injection. 

Stream  reaeration  is  the  physical  absorption  of 
oxygen  from  the  atmosphere  by  a  flowing  stream. 
This  is  the  primary  process  by  which  a  stream 
replenishes  the  oxygen  consumed  in  the  biodegra- 
dation  of  organic  wastes.  Prior  to  1965,  reaeration 
rate  coefficients  could  be  estimated  only  by  indi- 
rect methods.  In  1965,  a  direct  method  of  measur- 
ing stream  reaeration  coefficients  was  developed  in 
which  a  radioactive  tracer  gas  was  injected  into  a 
stream-the  tracer  gas  being  desorbed  from  the 
stream  inversely  to  how  oxygen  would  be  ab- 
sorbed. The  technique  has  since  been  modified  by 
substituting  hydrocarbon  gases  for  the  radioactive 
tracer  gas.  The  slug-injection  and  constant-rate 
injection  methods  of  performing  gas  tracer  desorp- 
tion  measurements  are  described.  Emphasis  is  on 
the  use  of  rhodamine  WT  dye  as  a  relatively 
conservative  tracer  and  propane  as  the  nonconser- 
vative  gas  tracer,  on  planning  field  tests,  methods 
of  injection,  sampling  and  analysis,  and  computa- 
tional techniques  to  compute  desorption  and  reaer- 
ation coefficients.  (Author's  abstract) 
W89-09249 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  EN  SOUTH 
DAKOTA-FISCAL  YEARS  1986-87, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09253 


INDEX  OF  SURFACE-WATER  STATIONS  IN 
TEXAS,  JANUARY  1987. 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09265 
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STATISTICAL  ANALYSIS  OF  WATER  QUAL- 
ITY DATA  AFFECTED  BY  LIMITS  OF  DETEC- 
TION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
P.  S.  Porter. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8705478.  Ph.D.  Dissertation,  1986.  53 
fig,  1 1  tab,  113  ref,  3  append. 

Descriptors:  'Monitoring,  'Statistical  analysis, 
•Detection  limits,  'Water  quality,  'Data  process- 
ing, Statistical  methods,  Error  analysis,  Model 
studies. 


The  effect  of  measurement  error  on  the  statistical 
structure  of  water  quality  data  is  illustrated  using  a 
model  for  measurement  error  that  is  appropriate 
for  low  analyte  concentrations.  The  model  was 
developed  from  theorectical  studies  on  random 
signal  error  in  chemical  analysis.  The  concept  of 
monitoring  sensitivity  is  proposed  as  a  means  of 
characterizing  the  ability  of  a  monitoring  system  to 
detect  change.  Estimation  of  the  mean  of  a  water 
quality  population  and  the  description  of  a  confi- 
dence interval  for  the  mean  are  the  primary  exam- 
ples used.  Also  for  simplification,  water  quality 
random  variables  are  considered  to  be  distributed 
log  normally,  and  observations  are  considered  to 
be  independent.  Findings  indicate  that  the  pre- 
sumptions in  censoring  that  nothing  is  known 
about  results  below  the  censoring  level  (usually  the 
LOD  or  limit  of  detection)  and  that  all  results 
above  the  LOD  are  reliable  do  not  hold  true  for 
water  quality  data.  Information  from  water  quality 
analyses  are  random  variables;  therefore,  it  is  usu- 
ally unsound,  from  a  data  analysis  perspective,  to 
regard  them  as  constant.  Observation  error  can 
significantly  alter  the  statistical  properties  of  a 
water  quality  random  variable.  Data  with  signifi- 
cant observation  error  will  have  statistical  proper- 
ties characteristic  of  the  error.  (Cremmins- 
AEPCO) 
W 89-08264 


SUMMARY    OF    WATER    DATA    FOR    THE 
JANZEN        RECHARGE       INVESTIGATION, 
SCOTT  COUNTY,  KANSAS,  1980-86, 
Geological    Survey,   Lawrence,   KS.   Water   Re- 
sources Div. 
L.  E.  Stulken. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Open-File  Report  88-83,  1988.  38p,  6  fig,  12  tab,  2 
ref. 

Descriptors:  'Groundwater  level,  'Artificial  re- 
charge, Groundwater  recharge,  Recharge  ponds, 
Pit  recharge,  Replenishment,  Hydrologic  data. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Western  Kansas  Groundwater  Management 
District  No.  1,  established  data  collection  instru- 
mentation around  an  earthen  dam  in  Scott  County, 
west-central  Kansas.  The  dam  was  placed  on  an 
ephemeral  drainage  to  monitor  water  storage 
behind  the  dam,  precipitation,  and  groundwater 
levels  in  the  vicinity.  This  report  briefly  describes 
the  site  and  summarizes  the  data  collected  at  that 
site  from  May  1980  through  September  1986,  when 
data  collection  was  discontinued.  The  dam  is  capa- 
ble of  impounding  300-acre-ft  of  water  at  the  level 
of  the  emergency  spillway,  draining  to  24  acre-ft  of 
water  at  the  level  of  the  principal  spillway.  The 
reservoir  behind  the  dam  receives  surface  water 
runoff  from  a  drainage  area  of  about  8,000  acres. 
Water  storage  behind  the  dam  occurred  three 
times  during  the  period  of  data  collection,  but 
water  never  reached  the  level  of  the  principal 
spillway.  (USGS) 
W89-08305 


ANALYSES  OF  WATER  RESOURCES  OF  THE 
BIG  SIOUX  AQUIFER,  MOODY  COUNTY, 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08306 


APPROXIMATE  ALTITUDE  OF  WATER 
LEVELS  IN  WELLS  IN  THE  CHICOT  AND 
EVANGELINE  AQUIFERS  IN  THE  HOUSTON 
AREA,  TEXAS,  SPRING  1988, 
Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

R.  K.  Gabrysch,  C.  E.  Ranzau,  and  L.  S.  Coplin. 
Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Open  File  Report  88-334,  1988.  2p,  2  fig,  1  ref. 

Descriptors:   'Maps,   'Water  level,   'Water  level 
fluctuations.     'Groundwater    level,     'Water    re- 


180 


RESOURCES  DATA— Field  7 


Evaluation,  Processing  and  Publication — Group  7C 


sources  data,  *Texas,  Houston,  Evangeline  Aqui- 
fer, Chicot  Aquifer. 

Two  maps  show  water  levels  in  wells  in  the  Hous- 
ton, Texas,  area  in  the  Chicot  aquifer  and  the 
Evangeline  aquifer,  spring  1988.  Both  the  Chicot 
and  the  Evangeline  aquifers  are  composed  of  sev- 
eral sand  layers  with  different  potentiometric  sur- 
faces. These  maps,  however,  show  approximations 
of  single  potentiometric  surfaces  that  represent 
composite  hydraulic  heads.  (USGS) 
W89-08307 


WATER  QUALITY  DATA  FROM  THE  OBSER- 
VATION WELL  NETWORK  IN  ILLINOIS,  1985- 

87, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

D.  C.  Voelker,  D.  J.  Oberg,  and  M.  J.  Grober. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Open-File  Report  87-538,  1988.  729p,  2  fig,  8  tab,  6 
ref. 

Descriptors:  *Data  collections,  'Groundwater, 
•Water  quality,  *Illinois,  *Hydrologic  data,  Water 
resources  data. 

Water  quality  and  well-site  information  are  pre- 
sented for  public  water  supply  wells  in  Illinois. 
These  wells  were  sampled  during  the  period  Janu- 
ary 1985  through  June  1987  as  part  of  an  ongoing 
cooperative  groundwater  observation  network  in 
the  State.  Water  quality  data  are  tabulated  for 
physical  parameters,  nutrients,  common  constitu- 
ents, metals,  phenols,  cyanide,  and  volatile  organic 
compounds.  A  subnetwork  of  wells  also  have  data 
on  several  pesticides  and  herbicides.  Some  well-site 
information  is  also  presented  in  this  report. 
(USGS) 
W89-O8308 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  MAY  1988, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

G.  R.  Schiner. 

Available  from  Books  and  Open-File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Open  File  Map  Report  88-460,  1988.  1  sheet. 

Descriptors:  *Hydrologic  data,  'Groundwater 
level,  *Maps,  'Florida,  'Floridan  Aquifer,  'Poten- 
tiometric surface,  Water  level,  St.  Johns  River 
Water  Management  District. 

This  map  shows  the  potentiometric  surface  of  the 
Upper  Floridan  aquifer  in  the  St.  Johns  River 
Water  Management  District  and  vicinity,  for  May 
1988.  The  Upper  Floridan  aquifer  is  the  principal 
source  of  potable  water  in  the  area.  Water  level 
measurements  were  made  on  approximately  1,000 
wells  and  on  several  springs.  The  potentiometric 
surface  is  shown  mostly  by  5-foot  contour  inter- 
vals. In  the  Fernandina  Beach  area  of  Nassau 
County,  a  30-foot  interval  is  used  to  show  a  deep 
cone  of  depression.  The  potentiometric  surface 
ranged  from  127  ft  above  sea  level  in  Polk  County 
to  79  ft  below  sea  level  in  Nassau  County.  Water 
levels  in  many  key  wells  were  about  the  May 
average.  Most  levels  in  the  district  were  below  the 
levels  of  May  1987.  Declines  of  about  a  foot  or  less 
from  May  1987  levels  were  common  along  the 
coast,  but  inland,  the  potentiometric  surface  de- 
clined as  much  as  2  to  6  ft  in  places.  (USGS) 
W89-08309 


LOCATION  MAPS  AND  LIST  OF  U.S.  GEO- 
LOGICAL SURVEY  REPORTS  ON  WATER  RE- 
SOURCES IN  ALASKA,  1950  TO  1988. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  IOC. 
W89-08314 


WATER   RESOURCES   ACTIVITIES   IN   NEW 
YORK,  1987-88, 


Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field    IOC. 

W89-08322 


POTENTIAL  YIELDS  OF  WELLS  IN  UNCON- 
SOLIDATED AQUIFERS  IN  UPSTATE  NEW 
YORK-ADIRONDACK  SHEET, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

E.  F.  Bugliosi,  and  R.  A.  Trudell. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water-Resources    Investigations    Report    87-4276, 
1988.  1  sheet,  1  ill,  8  ref. 

Descriptors:  'Groundwater,  'Well  yield,  'Geohy- 
drology,  'Maps,  'New  York,  Aquifers,  Hydrolo- 
gy, Adirondacks,  Hydrologic  data,  Data  collec- 
tions. 

This  map  shows  the  location  and  potential  well 
yield  from  unconsolidated  aquifers  in  the  Adiron- 
dack region  at  a  1:250,000  scale.  It  also  delineates 
segments  of  aquifers  that  are  heavily  used  by  com- 
munity water  systems  and  designated  by  the  New 
York  State  Department  of  Environmental  Conser- 
vation as  'Primary  Water  Supply'  aquifers  and 
cites  published  reports  that  give  detailed  informa- 
tion on  each  area.  Most  aquifers  were  deposited  in 
low-lying  areas  such  as  valleys  or  plains  during 
deglaciation  of  the  region.  Thick,  permeable,  well- 
sorted  sand  and  gravel  deposits  generally  yield 
large  quantities  of  water,  greater  than  100  gal/min. 
Thin  sand,  sand  and  gravel  deposits,  or  thicker 
gravel  units  have  a  large  content  of  silt  and  fine 
sand,  yield  moderate  amounts  of  water,  10  to  100 
gal/min.  Wells  dug  in  till  and  those  drilled  in 
bedrock  commonly  yield  less  than  10  gal/min. 
(USGS) 
W89-08323 


POTENTIAL  YIELDS  OF  WELLS  IN  UNCON- 
SOLIDATED AQUIFERS  IN  UPSTATE  NEW 
YORK -LOWER  HUDSON  SHEET, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

E.  F.  Bugliosi,  and  R.  A.  Trudell. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water-Resources    Investigations    Report    87-4274, 
1988.  1  sheet,  1  ill,  Href. 

Descriptors:  'Groundwater,  'Well  yield,  'Geohy- 
drology,  'Maps,  'New  York,  Aquifers,  Hydrolo- 
gy, Hudson  Valley,  Hydrologic  data,  Data  collec- 
tions. 

This  map  shows  the  location  and  potential  well 
yields  from  unconsolidated  aquifers  in  the  lower- 
Hudson  region  at  a  1:250,000  scale.  It  also  delin- 
eates segments  of  aquifers  that  are  heavily  used  by 
community  water  systems  and  designated  by  the 
New  York  State  Department  of  Environmental 
Conservation  as  'Primary  water  supply'  aquifers 
and  cites  published  reports  that  give  detailed  infor- 
mation on  each  area.  Most  aquifers  were  deposited 
in  low-lying  areas  such  as  valleys  or  plains  during 
deglaciation  of  the  region.  Thick,  permeable,  well- 
sorted  sand  and  gravel  deposits  generally  yield 
large  quantities  of  water,  more  than  100  gal/min. 
Thin  sand,  sand  and  gravel  deposits,  or  thicker 
gravel  units  that  have  a  large  content  of  silt  and 
fine  sand,  yield  moderate  amounts  of  water,  10  to 
100  gal/min.  Wells  dug  in  till  and  those  drilled  in 
bedrock  commonly  yield  less  than  10  gal/min. 
(USGS) 
W89-08324 


POTENTIAL  YIELD  OF  WELLS  IN  UNCON- 
SOLIDATED AQUIFERS  IN  UPSTATE  NEW 
YORK-HUDSON-MOHAWK  SHEET, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

E.  F.  Bugliosi,  R.  A.  Trudell,  and  G.  D.  Casey. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water-Resources    Investigations   Report    87-4275, 
1988.  1  sheet,  1  ill,  14  ref. 


Descriptors:  'Groundwater,  'Geohydrology, 
'Maps,  'New  York,  'Well  yield,  Aquifers,  Hy- 
drology, Hydrologic  data,  Data  collections. 

This  map  shows  the  location  and  potential  well 
yields  of  unconsolidated  aquifers  in  the  Hudson- 
Mohawk  region  at  a  scale  of  1:250,000.  It  also 
delineates  segments  of  aquifers  that  are  heavily 
used  by  community  water  systems  and  designated 
by  the  New  York  State  Department  of  Environ- 
mental Conservation  as  'Primary  Water  Supply' 
aquifers,  and  cites  published  reports  that  give  de- 
tailed information  on  each  area.  Most  aquifers 
were  deposited  in  low-lying  areas  such  as  valleys 
or  plains  during  deglaciations  of  the  region.  Thick, 
permeable,  well-sorted  sand  and  gravel  deposits 
generally  yield  large  quantities  of  water,  greater 
than  100  gal/min.  Thin  sand,  sand  and  gravel 
deposits,  or  thicker  gravel  units  that  have  a  large 
content  of  silt  and  fine  sand,  yield  moderate 
amounts  of  water,  10  to  100  gal/min.  Wells  dug  in 
till  and  those  drilled  in  bedrock  commonly  yield 
less  than  10  gal/min.  (USGS) 
W89-08325 


POTENTIAL  YIELDS  OF  WELLS  IN  UNCON- 
SOLIDATED AQUIFERS  IN  UPSTATE  NEW 
YORK -NIAGARA  SHEET, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

T.  S.  Miller. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water-Resources  Investigations  Report  88-4076, 
1988.  1  sheet,  6  ref. 

Descriptors:  'Groundwater,  'Unconsolidated 
aquifers,  'Well  yield,  'Geohydrology,  'Maps, 
'New  York,  Geohydrologic  boundaries,  Data  col- 
lections, Hydrologic  data. 

This  map  depicts  the  locations  and  potential  well 
yields  of  unconsolidated  aquifers  in  western  New 
York  at  a  scale  of  1:250,000.  It  also  delineates 
segments  of  aquifers  that  are  used  for  public  water 
supplies  and  designated  by  the  New  York  State 
Department  of  Environmental  Conservation  as 
'Primary  Water  Supply  Aquifers.'  The  map  also 
lists  published  reports  that  give  detailed  informa- 
tion on  each  area.  Most  aquifers  were  deposited  in 
low  areas,  such  as  valleys  and  plains,  during  degla- 
ciation of  the  region.  Thick,  permeable,  well- 
sorted  sand  and  gravel  units  yield  large  quantities 
of  water  -  more  than  100  gal/min  -  to  properly 
constructed  wells.  Thin  sand  units  and  sand  and 
gravel  units  and  thicker  gravel  units  that  have  a 
large  content  of  silt  and  fine  sand  yield  moderate 
amounts  of  water,  10  to  100  gal/min.  Dug  wells 
that  tap  till  or  lacustrine  deposits  yield  less  than  5 
gal/min.  Well  yields  from  bedrock  are  not  indicat- 
ed. (USGS) 
W89-08326 


GROUNDWATER  AVAILABILITY  IN  THE 
CENTRAL  PART  OF  LAKE  ONTARIO  BASIN, 
NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

T.  S.  Miller,  and  M.  M.  Krebs. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Water-Resource    Investigations    Report    87-4183, 
1988.  3  sheets,  9  ref. 

Descriptors:  'Geohydrology,  'New  York,  'Maps, 
'Unconsolidated  aquifers,  'Groundwater,  Surficial 
geology,  Wells,  Geohydrologic  boundaries,  Data 
collections,  Hydrologic  data. 

A  set  of  three  maps  showing  surficial  geology, 
distribution  of  glacial  aquifers,  and  potential  well 
yield  in  the  708  sq  mi  central  part  of  the  Lake 
Ontario  basin  are  presented  at  a  scale  of  1:125,000. 
The  basin  is  parallel  to  Lake  Ontario  and  extends 
from  Rochester  in  the  west  to  Oswego  in  the  east. 
Aquifers  consisting  primarily  of  sand  and  gravel 
formed  where  meltwaters  from  glaciers  deposited 
kame  and  outwash  sand  and  gravel  and  where 
wave  action  along  shores  of  glacial  lakes  eroded, 
reworked,  and  deposited  beaches.  Thick  deposits 
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of  well-sorted  sand  and  gravel  yield  relatively 
large  quantities  of  water  -  typically  more  than  100 
gal/min.  Aquifers  consisting  of  thin  beds  of  sand 
and  (or)  gravel  or  thick  gravel  that  contain  a  large 
proportion  of  silt  and  fine  sand  yield  moderate 
amounts  of  water,  10  to  100  gal/min.  Dug  and 
driven  wells  that  tap  fine  to  medium  sand  deposits 
typically  yield  1  to  10  gal/min.  (USGS) 
W89-08327 


MEAN  ANNUAL  PRECIPITATION  MAP  FOR 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

M.  Molnau,  and  F.  M.  Winters. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15539/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow,  Completion  Report,  July  1988.  39p,  2 
tab,  17  ref.  USGS  contract  14-08-0001-G1429. 
USGS  project  G 1419-03. 

Descriptors:  *  Precipitation,  "Idaho,  *Data  collec- 
tions, 'Annual  precipitation,  Interpolation,  Precipi- 
tation mapping  techniques. 

Sound  estimates  of  the  amounts  and  distributions 
of  mean  annual  precipitation  in  Idaho  have  become 
increasingly  important  in  recent  years  because  of 
stringent  design  requirements  and  increasingly 
tighter  supplies  of  water.  The  current  mean  annual 
precipitation  (MAP)  map  of  Idaho  was  prepared  in 
1965.  Since  then,  more  data  have  been  collected, 
particularly  in  the  higher  elevation  zones  where 
the  previous  map  had  to  rely  on  models  to  provide 
estimates.  The  Soil  Conservation  Service's 
SNOTEL  system  provides  data  for  these  very 
important  high  elevation  zones  where  the  majority 
of  Idaho's  water  originates.  Lower  elevation  data 
are  obtained  primarily  from  the  National  Weather 
Service  Cooperative  network.  Monthly  data  were 
compiled  for  the  base  period  of  1961  to  1985. 
Missing  data  were  estimated  by  using  an  average 
system  surrounding  stations.  All  of  these  data  were 
then  plotted  using  a  contouring  package.  No 
manual  smoothing  was  done  as  the  primary  objec- 
tive was  to  prove  out  the  mapping  technique.  For 
the  next  phase  of  the  project,  various  interpolation 
techniques  will  be  used  as  well  as  regression 
models  in  areas  of  sparse  or  uncertain  data.  The 
coefficient  of  variation  of  the  annual  precipitation 
was  also  plotted.  This  resulted  in  a  very  smooth 
contour  suggesting  that  lines  of  equal  Cv  could  be 
overlayed  upon  the  (MAP)  map  giving  users  an 
idea  of  the  variation  in  precipitation  as  well  as  the 
mean  value.  (USGS) 
W89-08343 


WATER  SUPPLY  AND  DEMAND  FOR  NEW 
MEXICO  1985-2030  -  RESOURCE  DATA  BASE, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-08347 


USER'S  GUIDE  FOR  RIV2  -  A  PACKAGE  FOR 
ROUTING  AND  ACCOUNTING  OF  RIVER 
DISCHARGE  FOR  A  MODULAR,  THREE-DI- 
MENSIONAL, FINITE-DIFFERENCE, 
GROUNDWATER  FLOW  MODEL, 
Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08354 


Geological   Survey,  Anchorage,  AK.   Water  Re- 
sources Div. 
B.  B.  Bigelow. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-719,  1988.   15p,  9  fig,  4  tab. 

Descriptors:  *Dam  effects,  *Streamflow,  'Dis- 
charge measurement,  'Alaska,  Powerplants,  Pen- 
stocks, Diversion  structures,  Fish  hatcheries,  Flow 
characteristics,  Stream  discharge,  Valdez. 

In  1981,  the  Alaska  Power  Authority  completed 
construction  of  a  dam  spillway  at  the  north  end  of 
Solomon  Lake  near  Valdez.  Regulation  and  diver- 
sion from  the  dam  since  1982  have  significantly 
altered  the  natural  flow  characteristics  of  Solomon 
Gulch.  In  September  1986,  the  Geological  Survey 
began  data  collection  to  determine  mean  daily 
discharge  at  four  sites  below  Solomon  Lake  and 
thus  document  the  effects  of  regulation  and  diver- 
sion of  water  on  the  flow  at  various  points  in  the 
system.  Periodic  discharge  measurements  and  con- 
tinuous records  of  water  stage  were  obtained  at 
two  of  the  sites,  and  daily  discharge  values  were 
computed  for  all  four  sites.  The  report  contains 
descriptions  of  the  data  collection  sites  and  the 
discharge  records  for  each  site  for  September  1986 
and  water  year  1987.  (USGS) 
W89-08362 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NEW  MEXICO 
--  FISCAL  YEAR  1988, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  IOC. 
W89-08374 


DIRECT-CURRENT  RESISTIVITY  DATA 
FROM  94  SITES  IN  NORTHEASTERN  PALM 
BEACH  COUNTY,  FLORIDA, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

C.  J.  Peterson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-464,  (1988).  112p,  2  fig,  13 
ref. 

Descriptors:  'Resistivity,  'Electrical  studies, 
'Florida,  Geophysics,  Palm  Beach  County. 

Direct-current  resistivity  data  were  collected  from 
94  vertical  electric  sounding  profiles  in  northeast- 
ern Palm  Beach  County,  Florida.  Direct-current 
resistivity  data,  which  may  be  used  to  determine 
the  location  and  thicknesses  of  shallow,  semiper- 
meable marls  or  locate  zones  of  high  chloride 
concentration,  are  presented  in  this  report.  The 
resistivity  data  consist  of  field  data,  smoothed  data, 
layer  resistivity  from  smoothed  data,  and  Cartesian 
graphs  of  resistivity  in  relation  to  depth  for  94  sites 
located  in  northeastern  Palm  Beach  County. 
(USGS) 
W89-08375 


WATER  LEVELS  IN  PERIODICALLY  MEAS- 
URED WELLS  IN  THE  YUCCA  MOUNTAIN 
AREA,  NYE  COUNTY,  NEVADA,  1981-87, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08378 


Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08383 


INDEX  OF  SURFACE  WATER  STATIONS  IN 
TEXAS,  JANUARY  1988, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

J.  Rawson,  E.  R.  Carrillo,  and  H.  D.  Buckner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-483,  (1988).  19p,  2  fig,  1  tab. 

Descriptors:    'Index   of  Surface    Water   Stations, 
Water  resources,  Texas  District. 

As  of  January  1,  1988,  the  surface  water  data 
collection  network  in  Texas  included  368  continu- 
ous streamflow,  72  continuous  or  daily  reservoir- 
contents,  38  gage  height  only,  1 5  crest  stage  partial 
record,  4  periodic  discharge  through  range,  32 
flood-hydrograph  partial-record,  9  flood-profile 
partial-record,  36  low-flow  partial  record,  45  daily 
chemical-quality,  19  lake  surveys,  160  periodic  or- 
ganic and  (or)  nutrient,  3  periodic  insecticide,  33 
periodic  pesticide,  20  automatic  sampler,  137  peri- 
odic minor  elements,  125  periodic  chemical-qual- 
ity, 74  periodic  physical-organic,  24  continuous- 
recording  three-  or  four-parameter  water  quality, 
34  periodic  sediment,  21  continuous-recording  tem- 
perature, and  30  national  stream-quality  accounting 
network  stations.  Plate  1  shows  the  location  of 
surface  water  streamflow  or  reservoir  content  and 
chemical  quality  or  sediment  stations  in  Texas. 
Plate  2  shows  the  location  of  partial-record  sur- 
face-water stations.  (USGS) 
W89-08384 


WATER  QUALITY  IN  REEDY  FORK  AND 
BUFFALO  CREEK  BASINS  IN  THE  GREENS- 
BORO AREA,  NORTH  CAROLINA,  1986-87, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-08387 


WATER  QUALITY  DATA,  SAN  JOAQUIN 
VALLEY,  CALIFORNIA,  MARCH  1985  TO 
MARCH  1987, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-08388 


U.  S.  GEOLOGICAL  SURVEY  APPLIED  RE- 
SEARCH STUDIES  OF  THE  CHEYENNE 
RIVER  SYSTEM,  SOUTH  DAKOTA:  DESCRIP- 
TION AND  COLLATION  OF  DATA,  WATER 
YEARS  1985-86, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-08390 


COMPILATION  OF  GROUNDWATER  LEVEL 
MEASUREMENTS  OBTAINED  BY  THE 
UNITED  STATES  GEOLOGICAL  SURVEY  IN 
PUERTO  RICO,  1958-1985, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08391 


U.S.  GEOLOGICAL  SURVEY  APPLIED  RE- 
SEARCH STUDIES  OF  THE  CHEYENNE 
RIVER  SYSTEM,  SOUTH  DAKOTA:  DESCRIP- 
TION AND  COLLATION  OF  DATA,  WATER 
YEARS  1985-86, 

Geological  Survey,  Rapid  City,  SD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08360 


HYDROLOGIC  DATA  COLLECTION  ACTIVI- 
IIKS  IN  THE  SOLOMON  GULCH  BASIN 
NEAR  VALDEZ,  ALASKA, 


HYDROLOGIC   DATA   FOR   INDIAN   CREEK 
BASIN,    FAYETTE    AND    WESTMORELAND 
COUNTIES,  PENNSYLVANIA,  1985-87, 
Geological    Survey,    Pittsburgh,    PA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-08379 


CHEMICAL  AND  HYDROLOGIC  DATA  FOR 
SELECTED  THERMAL-WATER  WELLS  AND 
NONTHERMAL  SPRINGS  IN  THE  BOISE 
AREA,  SOUTHWESTERN  IDAHO, 

Geological   Survey,   Boise,   ID.   Water  Resources 


HYDROGEOCHEMICAL  DATA  FROM  AN 
ACIDIC  DEPOSITION  STUDY  AT  MCDON- 
ALDS BRANCH  BASIN  IN  THE  NEW  JERSEY 
PINELANDS,  1983-86, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08392 


HYDROLOGIC  DATA  FOR  THE  SALT  BAYOU 
ESTUARY  NEAR  SABINE  PASS,  TEXAS,  OC- 
TOBER 1984  TO  MARCH  1986, 
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Geological    Survey,    Houston,    TX.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-08393 


EXTENSION  OF  STREAMFLOW  AND  DIS- 
SOLVED-SOLIDS RECORDS  AT  SELECTED 
SITES  IN  THE  COLORADO  RIVER  BASIN, 
ARIZONA,  CALIFORNIA,  COLORADO, 
NEVADA,  NEW  MEXICO,  UTAH,  AND  WYO- 
MING, 1940-85, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08398 


ESTIMATION  OF  NATURAL  DISSOLVED- 
SOLIDS  DISCHARGE  IN  THE  UPPER  COLO- 
RADO RTVER  BASIN,  WESTERN  UNITED 
STATES, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-08399 


EVALUATION  OF  THE  FLOOD  HYDROLOGY 
IN  THE  COLORADO  FRONT  RANGE  USING 
PRECIPITATION,  STREAMFLOW,  AND  PA- 
LEOFLOOD  DATA  FOR  THE  BIG  THOMP- 
SON RIVER  BASIN, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08406 


GEOHYDROLOGY,  WATER  QUALITY  AND 
PRELIMINARY  SIMULATIONS  OF  GROUND- 
WATER FLOW  OF  THE  ALLUVIAL  AQUIFER 
IN  THE  UPPER  BLACK  SQUIRREL  CREEK 
BASIN,  EL  PASO  COUNTY,  COLORADO, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08408 


MAP  OF  BEDROCK-SURFACE  TOPOGRAPHY 
IN  PARTS  OF  THE  PATERSON  AND  POMP- 
rON  PLAINS  QUADRANGLES,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

P.  Lacombe,  and  P.  B.  Duran. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations   Report    88-4061, 
1988.  1  sheet,  3  fig,  7  ref. 

Descriptors:  *Bedrock,  *Seismic  properties,  *New 
Fersey,  "Mapping,  'Geologic  mapping,  Tunnels, 
Engineering  geology,  Maps,  Newark  basin. 

A  seismic-refraction  survey  was  done  by  the  U.S. 
jeological  Survey,  in  cooperation  with  the  U.S. 
Army  Corps  of  Engineers  (ACOE),  to  define  the 
iltitudes  of  the  bedrock  surface  beneath  part  of  a 
proposed  water  diversion  tunnel  to  control  period- 
ic heavy  flooding  along  parts  of  the  Passaic  and 
Pompton  Rivers  in  northeastern  New  Jersey.  The 
iltitude  of  the  top  of  the  tunnel  is  planned  to  be 
ipproximately  at  sea  level.  The  ACOE  would  like 
■  have  a  minimum  of  40  ft  of  bedrock  above  the 
:op  of  the  tunnel  for  construction  and  engineering 
purposes.  The  results  of  the  study  show  that  the 
Jedrock  ranges  in  altitude  from  40  to  140  ft  above 
«a  level,  and  that  there  is  a  northeast  trending 
sedrock  valley  that  overlies  the  proposed  tunnel 
llignment.  (USGS) 
W89-08419 


ESTIMATED  THICKNESS  AND  POTENTIAL 
WELL  YIELD  OF  STRATIFIED-DRIFT  DEPOS- 
ITS IN  THE  UPPER  CROTON  RIVER  BASIN, 
SVESTCHESTER  COUNTY,  NEW  YORK, 

jeological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

IV89-08430 


SUBSURFACE  GEOLOGY  OF  PALEOZOIC, 
MESOZOIC,  AND  CENOZOIC  UNITS  IN 
SOUTHEAST  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

T.  O.  Mesko. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Miscellaneous  Investigations  Series  Map  1-1875, 
1988.  2  sheets,  29  ref. 

Descriptors:  *Geohydrology,  'Water  quality,  "Po- 
tentiometric  surface,  "Waste  level  declines, 
•Groundwater,  'Maps,  Aquifers. 

Three  major  unconsolidated  aquifer  systems  under- 
lie southeast  Missouri.  The  Mississippi  River 
Valley  Alluvial  aquifer  is  the  surficial  unit  exten- 
sively used  for  irrigation,  public  and  domestic  sup- 
plies. This  aquifer  can  yield  over  3,000  gal/min  to 
wells.  No  significant,  long-term  water  level  de- 
clines have  occurred.  Water  generally  is  fresh  with 
dissolved-solids  concentrations  ranging  from  less 
than  1 50  to  about  500  mg/L.  Several  zones  of  large 
specific  conductance  values  have  been  mapped. 
The  Wilcox  and  Claiborne  aquifer  system  underlies 
the  alluvial  aquifer.  The  few  wells  completed  in 
this  system  primarily  are  used  for  public  supplies. 
Wells  in  these  aquifers  can  yield  1,500  gal/min.  No 
regional  water  level  declines  have  been  noted; 
however,  localized  declines  have  been  observed 
near  areas  where  the  aquifer  is  heavily  pumped  for 
public  supplies.  Dissolved  solids  concentration 
ranges  from  100  to  175  mg/L  and  water  generally 
is  fresh.  The  upper  Cretaceous  (McNairy)  aquifer 
is  the  basal  unconsolidated  aquifer  extensively  used 
for  public  supplies.  Wells  completed  in  this  aquifer 
are  flowing  artesian  with  water  levels  30  ft  above 
land  surface  and  free  flowing  yields  of  hundreds  of 
gal/min.  A  water  level  decline  of  30  ft  was  noted 
at  one  site  and  a  seasonal  fluctuation  of  greater 
than  10  ft  at  another.  Dissolved-solids  concentra- 
tion ranged  from  150  to  more  than  2,200  mg/L; 
however,  no  significant  long  term  changes  have 
occurred.  (USGS) 
W89-08452 


GEOHYDROLOGIC  FRAMEWORK  OF  THE 
GULF  COASTAL  PLAIN, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

R.  L.  Hosman. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Hydrologic  Investigations  Atlas  HA-695,  1988.  2 
sheets  (maps),  4  fig,  2  tab,  25  ref. 

Descriptors:  *Geohydrology,  'Aquifers,  *Maps, 
"Geohydrologic  units,  *Gulf  Coastal  Plain,  Geo- 
logic units,  Water  table,  Geohydrologic  frame- 
work, Cenozoic  stratigraphy,  Geologic  mapping, 
Mississippi  embayment,  Alabama,  Florida,  Illinois, 
Kentucky,  Louisiana,  Mississippi,  Missouri,  Ten- 
nessee, Texas. 

The  Gulf  Coast  Regional  Aquifer-Systems  Analy- 
sis covers  approximately  290,000  sq  mi  in  Alabama, 
Arkansas,  Florida,  Illinois,  Kentucky,  Louisiana, 
Mississippi,  Missouri,  Tennessee,  and  Texas,  in- 
cluding the  continental  shelf  along  coastal  states. 
The  area  to  be  studied  encompasses  most  of  the 
Gulf  Coastal  Plain  (which  includes  the  Mississippi 
embayment)  from  the  Rio  Grande  on  the  west  to 
the  western  tip  of  Florida  on  the  east.  The  inland 
boundary  of  the  study  area  is  the  updip  limit  of  the 
occurrence  of  Cenozoic  rocks,  except  in  the  north- 
eastern part  where  the  uppermost  water  bearing 
Cretaceous  unit  is  included.  The  gulfward  bounda- 
ry is  the  outer  edge  of  the  continental  shelf.  The 
overall  objective  of  the  study  is  the  investigation  of 
the  major  Cenozoic  aquifer  systems,  and  this 
report  describes  the  generalized  geohydrologic 
framework  within  which  these  aquifer  systems 
occur.  A  fence  diagram  and  a  geologic  map  picto- 
rially  present  the  distribution  and  stratigraphic  re- 
lations of  the  major  geologic  units,  and  a  regional 
correlation  chart  shows  the  equivalency  of  the 
units  as  they  are  recognized  in  the  various  states.  A 
generalized  description  of  the  physical  and  hydro- 
logic  properties  of  the  geologic  units  is  given  in 
tabular  form  as  support  for  a  brief  text.  Major 
tectonic  features  are  shown  on  a  regional  structure 


map,  and  another  map  shows  the  regional  water 
table  as  it  is  estimated  to  have  appeared  prior  to 
development.  (USGS) 
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COMPUTER  PROGRAM  INCORPORATING 
PITZER'S  EQUATIONS  FOR  CALCULATION 
OF  GEOCHEMICAL  REACTIONS  IN  BRINES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-08459 


STATISTICAL  SUMMARY  OF  SELECTED 
WATER  QUALITY  DATA  (WATER  YEARS  1975 
THROUGH  1985)  FOR  ARKANSAS  RIVERS 
AND  STREAMS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08461 


HYDROLOGY  OF  THE  CITRUS  PARK  QUAD- 
RANGLE, HILLSBOROUGH  COUNTY,  FLORI- 
DA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

M.  A.  Corral,  and  T.  H.  Thompson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  87-4166, 
1988.  13p,  1  map  (sheet),  20  fig,  36  ref.  Project  FL- 
429. 

Descriptors:  "Hydrology,  "Groundwater,  "Poten- 
tiometric  level,  "Florida,  Maps,  Surface  water, 
Well  fields,  Recharge,  Water  quality,  Citrus  Park 
quadrangle,  Hillsborough  County,  Maps. 

Rapid  increases  in  population  and  development  in 
the  Citrus  Park  quadrangle  northwest  of  Tampa 
have  increased  the  demand  for  water  from  the 
surficial  and  Upper  Floridan  aquifers,  while  at  the 
same  time  decreasing  the  amount  of  wetlands  and 
agricultural  or  forested  lands  that  formerly  provid- 
ed recharge  to  these  aquifers.  Because  the  study 
area  is  underlain  by  soluble  deposits,  sinkholes  and 
small  closed  depressions  are  common  surface  fea- 
tures. Some  of  the  lakes  in  the  area  are  remnants  of 
ancient  sinkholes.  Four  streams  drain  the  area. 
Two  of  the  streams  have  been  channelized  to 
reduce  the  risk  of  local  flooding.  Pumping  from 
three  municipal  well  fields  within  the  study  area 
and  from  three  nearby  well  fields  has  lowered  the 
potentiometric  surface  of  the  Upper  Floridan  aqui- 
fer. The  pumping  also  lowers  the  water  table  levels 
by  inducing  recharge  from  the  surficial  aquifer  to 
the  Upper  Floridan  aquifer.  Heavy  pumpage  may 
prompt  sinkhole  activity,  or  in  areas  near  the  coast, 
induce  saltwater  intrusion.  Water  quality  of 
streams  and  groundwater  is  generally  good  except 
in  the  vicinity  of  landfills  and  where  saltwater 
encroachment  into  the  principal  water  bearing  unit 
has  occurred  along  the  coast.  (USGS) 
W89-08464 


PRACTICAL  HANDBOOK  OF  ENVIRONMEN- 
TAL CONTROL. 

For  primary   bibliographic   entry   see   Field    5G. 
W89-08469 


INSTITUTE  OF  HYDROLOGY  DISTRIBUTED 
MODEL, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 

W89-08483 


WESTERN  LAKE  SURVEY,  PHASE  I.  CHAR- 
ACTERISTICS OF  LAKES  IN  THE  WESTERN 
UNITED  STATES:  VOLUME  II.  DATA  COM- 
PENDIUM FOR  SELECTED  PHYSICAL  AND 
CHEMICAL  VARIABLES, 

Environmental    Protection   Agency,   Washington, 
DC.   Office  of  Acid   Deposition,   Environmental 
Monitoring,  and  Quality  Assurance. 
For  primary  bibliographic  entry  see  Field  5B. 
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W89-08500 

FISHERIES-OCEANOGRAPHY  COORDINAT- 
ED INVESTIGATIONS  (FOCI)  SURFACE  ME- 
TEOROLOGICAL OBSERVATIONS  AT 
CHERNI  ISLAND  AND  UGAIUSHAK  ISLAND- 
FISCAL  YEAR  1986, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-08501 


ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  2.  DESIGN  OF  THE  EMISSION  IN- 
VENTORY: EMISSION  INVENTORY  OF  SUL- 
PHUR OXIDES  AND  NITROGEN  OXIDES  IN 
ALBERTA, 

Acid  Deposition  Research  Program,  Calgary  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  SB. 
W89-08508 


ACID  DEPOSITION  RESEARCH  PROGRAM. 
VOLUME  4.  RESULTS  OF  THE  EMISSION 
SOURCE  SURVEYS:  EMISSION  INVENTORY 
OF  SULPHUR  OXIDES  AND  NITROGEN 
OXIDES  IN  ALBERTA, 

Acid  Deposition  Research  Program,  Calgary  (Al- 
berta). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08510 


CORRELATION  PROPERTIES  OF  RAINFALL 
RATES  IN  U.K., 

Bradford  Univ.  (England).  Postgraduate  School  of 

Electrical  and  Electronic  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-08516 


SOUTH  BISCAYNE  BAY  WATER  QUALITY:  A 
TWELVE  YEAR  RECORD  FOR  BISCAYNE  NA- 
TIONAL PARK, 

Florida  Agricultural  and  Mechanical  Univ.,  Talla- 
hassee. Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-08519 


IN  SITU  BIOLOGICAL  TREATMENT  TEST  AT 
KELLY  AIR  FORCE  BASE,  VOLUME  II:  FIELD 
TEST  RESULTS  AND  COST  MODEL, 

Science  Applications,  Inc.,  McLean,  VA. 

For  primary  bibliographic   entry  see  Field   5G. 

W89-08538 


CANAL  DISCHARGE  IMPACTS  ON  BIS- 
CAYNE BAY  SALINITIES,  BISCAYNE  NA- 
TIONAL PARK, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-08540 


ENDOW:  AN  APPLICATION  OF  AN  EXPERT 
SYSTEM  IN  TECHNOLOGY  TRANSFER, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-08542 


THEMATIC  MAPPING  FROM  AERIAL  PHO- 
TOGRAPHS FOR  KANDI  WATERSHED  AND 
AREA  DEVELOPMENT  PROJECT,  PUNJAB, 
INDIA, 

Planning  &  Design   St. Directorate  (IB),  Punjab, 

Chandigarh,  India. 

B.  D.  Singh,  and  K.  Singh. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 

kcma,  Boston.  1986.  p  595-598,  1  fig,  2  ref. 

Descriptors.  'Watershed  management,  *Aerial 
photography,  'Mapping,  'Regional  development, 


•India,  Irrigation,  Groundwater,  Water  quality, 
Thematic  mapping,  Data  processing,  Geomorpho- 
logy,  Hydrology,  Geology,  Hydrogeology,  Kandi 
tract,  Kandi  Watershed  &  Area  Development 
Project. 

The  use  of  photo-interpretation  techniques  for  the- 
matic mapping  for  geomorphological,  hydrologi- 
cal,  geological,  hydrogeological,  soil  systems  and 
forestry  studies  of  the  Kandi  Area  for  the  World 
Bank  aided  Kandi  Watershed  &  Area  Develop- 
ment Project  is  described.  The  purpose  of  the 
project  is  to  eventually  improve  and  develop  about 
1,500,000  hectares  of  the  Kandi  tract  in  the  State  of 
Punjab.  A  base  map  was  prepared  for  each  water- 
shed from  aerial  photographs  of  1:50,000  scale  and 
ground  based  data.  The  finished  maps  included: 
sub-surface  lithology  and  the  location  of  deep 
tubewells;  water  level  elevation  contour  and  depth 
to  water  contour;  groundwater  quality;  present 
land  use;  land  capability  and  soil  classification; 
problem  soils;  layout  of  dam  based  irrigation 
scheme;  layout  of  groundwater  based  irrigation 
scheme;  and  flood  plain  and  flood  protection  meas- 
ures. (See  also  W89-08577)  (White-Reimer-PTT) 
W89-08578 


PHOTO-INTERPRETATION  OF  LANDFORMS 
AND  THE  HYDROGEOLOGIC  BEARING  IN 
HIGHLY  DEFORMED  AREAS,  NW  OF  THE 
GULF  OF  SUEZ,  EGYPT, 

Qatar  Univ.,  Doha. 

E.  A.  Korany,  and  L.  L.  Iskandar. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 

kema,  Boston.  1986.  p  625-630,  1  tab,  5  fig,  14  ref. 

Descriptors:  'Aquifers,  'Groundwater,  'Aerial 
photography,  'Geohydrology,  'Gulf  of  Suez, 
'Egypt,  Data  processing,  Data  interpretation, 
Photo-mosaics,  Stereoscopic  analysis,  Surface 
water,  Drainage  patterns,  Geologic  fractures. 

An  image  interpretation  of  landforms  was  per- 
formed on  the  basis  of  qualitative  and  quantitative 
studies  of  relief  criteria,  the  drainage  network,  and 
the  hydrographic  features  using  stereoscopic  exam- 
ination of  aerial  photographs,  the  study  of  photo- 
mosaics  and  landsat  imageries,  and  field  checks  and 
measurements.  Attention  was  focused  primarily  on 
the  hydrogeologic  bearings,  the  control  of  surface 
and  subsurface  water  flow,  and  the  impact  of 
groundwater  conditions  on  the  Miocene  aquifer. 
The  results  showed  that  the  area  consists  of  nine 
drainage  sub-basins  originating  from  the  high  west- 
ern plateau  with  the  fault  planes  and  fractures 
controlling  the  drainage  patterns  along  the  pedi- 
ment and  coastal  plains.  The  occasional  heavy  rain 
showers  in  the  winter  contribute  to  the  groundwat- 
er in  the  Rudeis  aquifer  which  is  the  main  ground- 
water source  in  the  area.  The  structural  deforma- 
tion of  the  area  plays  a  paramount  role  in  the 
development  of  landforms  and  their  hydrogeologic 
bearings  which  results  in  the  drainage  patterns  that 
lead  to  the  specific  hydrogeologic  characteristics. 
(See  also  W89-08577)  (White-Reimer-PTT) 
W89-08580 


SMALL  SCALE  EROSION  HAZARD  MAPPING 
USING  LANDSAT  INFORMATION  IN  THE 
NORTHWEST  OF  ARGENTINA, 

J.  M.  Sayago. 

IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 
kema,  Boston.  1986.  p  669-674,  1  tab,  7  fig,  11  ref. 

Descriptors:  'Remote  sensing,  'Aerial  photogra- 
phy, 'Satellite  technology,  'Erosion,  Data  proc- 
essing, Data  interpretation,  Mapping,  Landsat, 
Land  use,  Geomorphology,  Argentina,  Field  tests. 

A  methodology  for  small  scale  mapping  of  erosion 
hazard  is  described  using  a  survey  carried  out  in  an 
extensive  region  of  the  Argentine  northwest  char- 
acterized by  climatic  conditions  that  fluctuate  from 
semi  arid  to  wet  sub-tropical.  Through  the  inter- 
pretation of  multi-temporal  landsat  images  and 
conventional  aerial  photo-interpretation,  landform 
and  land  use  patterns  were  determined.  Field  meas- 


urements of  the  Universal  Soil  Loss  Equation  fac- 
tors-rainfall erosivity,  soil  erodibility,  slope  steep- 
ness and  length,  and  coverage  resulted  in  erosion 
hazard  estimates  expressed  as  the  potential  rate  of 
soil  loss.  It  was  concluded  that  the  area  has  a  high 
erosion  risk  due  to  the  increasing  population  pres- 
sure on  large  areas  which  are  currently  covered  by 
natural  vegetation.  Using  a  geomorphological  basis 
gives  small  scale  mapping  scientific  objectivity  and 
is  rapid  and  economical.  The  visual  and/or  digital 
interpretation  of  Landsat  information  gives  plani- 
metric  reliability  and  multi-temporal  information 
on  the  landscape  dynamics.  (See  also  W89-08577) 
(White-Reimer-PTT) 
W89-08583 


METHODOLOGY  FOR  INTEGRATING  SAT- 
ELLITE IMAGERY  AND  FIELD  OBSERVA- 
TIONS FOR  HYDROLOGICAL  REGIONALI- 
SATION  IN  ALPINE  CATCHMENTS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 
Hydrogeology  and  Geographical  Hydrology. 
R.  Allewijn. 

IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 
kema,  Boston.  1986.  p  693-697,  6  fig,  20  ref. 

Descriptors:  'Data  acquisition,  'Satellite  technolo- 
gy, 'Remote  sensing,  'Geohydrology,  'Dolomites, 
Alps,  Regional  analysis,  Regional  planning,  Catch- 
ment areas,  Model  studies,  Watersheds,  Watershed 
management,  Field  tests,  Landsat  images. 

Years  of  intensive  fieldwork  in  the  N-Italian  Dolo- 
mites have  demonstrated  that  in  complex  Alpine 
environments  predictions  of  stream  runoff  and 
sediment  yield  for  ungauged  watersheds  require  a 
semi-distributed,  physically-based  regionalization 
model.  The  physically-based  character  of  the 
model  has  to  be  guaranteed  by  detailed  field  obser- 
vations, while  Landsat  remote  sensing  data  can  be 
quite  valuable  in  quantifying  the  distributed  nature 
of  the  model.  The  hierarchical  regionalization  pro- 
cedure presently  used  for  this  area  includes:  (1) 
The  delineation  of  a  broad  physiographic  zone  of 
Permo-Triassic-Liassic  rocks  with  Landsat  MSS 
images;  (2)  Identification  of  vegetation  and  landuse 
units  by  a  supervised  digital  classification  of  Land- 
sat data;  (3)  Identification  of  surface  water  systems 
and  related  groundwater  flow  systems  by  compar- 
ing field  survey  data  with  analyzed  Landsat  data; 

(4)  Storage  of  the  spatial  characteristics  of  the 
hydrological  units  in  a  Geographic  Information 
System  which  serves  as  a  data  bank  for  semi- 
distributed  water  and  sediment  yield  models;  and 

(5)  Use  of  Landsat  data  to  correlate  reflectance 
indices  with  specific  field-data-based  model  param- 
eters. This  procedure  is  being  developed  for  a 
reference  area  and  will  be  tested  for  a  control  area 
during  a  later  stage  of  the  investigation.  (See  also 
W89-08577)  (Author's  abstract) 

W89-08584 


SIMPLE  CLASSIFIERS  OF  SATELLLTE  DATA 
FOR  HYDROLOGIC  MODELLING, 

University  Coll.,  Cardiff  (Wales). 

R.  S.  Drayton,  T.  R.  E.  Chidley,  and  W.  C. 

Collins. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A.A.  Bal- 

kema,  Boston.  1986.  p  709-711,  1  tab,  1  fig,  4  ref. 

Descriptors:  'Landsat  images,  'Satellite  technolo- 
gy, 'Model  studies,  'Remote  sensing,  'Hydrologic 
models,  Data  processing,  Monitoring,  Runoff, 
Runoff  Forecasting,  Mathematical  models. 

The  use  of  parameters  derived  from  satellite  im- 
agery thematic  classifications  for  hydrologic  mod- 
elling is  discussed.  The  advantage  of  this  technique 
is  that  the  satellite  image  becomes  an  up-to-date, 
easily  managed  source  of  data  for  monitoring 
water  resources.  A  model  was  constructed  in 
which  run-off  characteristics  were  regressed  on 
thematic  classifications  using  spectral  characteris- 
tics as  the  parameters.  The  various  slices  and  clas- 
sifications enabled  many  different  partitionings  of 
the  catchments  to  be  made;  however,  when  the 
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proportions  in  each  classification  were  calculated, 
the  difference  between  the  methods  of  classifica- 
tion became  less  obvious.  Secondly,  many  strong 
correlations  occurred  between  variables.  The  mod- 
elling attempt  failed  because  the  variance  of  the 
hydrological  characteristics  from  the  area  con- 
tained in  one  Landsat  frame  was  too  small.  In 
order  to  achieve  greater  variance,  data  would  have 
to  be  drawn  from  more  than  one  image,  but  the 
problems  of  achieving  homogeneity  in  data  from 
different  images  and  different  dates  appears  to  be 
insurmountable.  (See  also  W89-08577)  (White- 
Reimer-PTT) 
W89-08588 


DELINEATION  AND  CLASSIFICATION  OF 
INLAND  WETLANDS  UTILIZING  FCIR 
STEREO  IMAGERY, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-08589 


HYDROLOGICAL  COMPARISON  OF  LAND- 
SAT  TM,  LANDSAT  MSS  AND  BLACK  & 
WHITE  AERIAL  PHOTOGRAPHY, 

Aston  Univ.,  Birmingham  (England). 

For  primary  bibliographic  entry  see  Field  7A. 

W89-08590 


REMOTE  SENSING  OF  FLOW  CHARACTER- 
ISTICS OF  THE  STRAIT  OF  ORESUND, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

L.  Jonsson. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A.A.  Bal- 

kema,  Boston.  1986.  p  725-729,  13  fig,  4  ref. 

Descriptors:  *Remote  sensing,  *Flow  pattern, 
•Strait  of  Oresund,  Satellite  technology,  Data  ac- 
quisition, Data  processing,  Data  interpretation, 
NOAA  imagery,  Landsat  imagery,  Model  studies, 
Mathematical  models,  Hydrologic  models,  Map- 
ping, Flow  characteristics,  Straits,  Sweden. 

The  use  of  expand  National  Oceanographic  &  At- 
mospheric Administration  and  Landsat  imagery 
for  obtaining  information  on  the  large-scale  flow 
pattern  and  the  possibility  of  distinguishing  certain 
flow  phenomena  for  the  strait  of  Oresund  is  dis- 
cussed. Digital  NOAA  data  and  Landsat  Therma- 
tic  Mapper  data  were  contrast-stretched  on  an 
EBBA-II  image  processing  system  and  water  sur- 
face temperatures  and  suspended  material  were 
used  to  determine  water  movements  and  to  differ- 
entiate water  masses.  The  two  methods  resulted  in 
comparable  flow  information  for  the  area  and  the 
effects  of  specific  industrial  activities  and  currents 
on  flow  characteristics  were  observed.  In  addition, 
by  using  the  laterally  integrated  flow  equations, 
the  effect  was  studied  on  the  circulation  and  salini- 
ty contents  of  the  strait  of  the  proposed  tunnel  on 
the  bottom  between  Helsingborg  and  Helsingor. 
The  results  obtained  by  comparing  the  model  pre- 
dictions with  the  remote  sensing  information  indi- 
cate that  the  useful  aspects  of  satellite  flow  infor- 
mation in  numerical  modeling  include:  choosing  an 
appropriate  form  of  approximating  the  hydrody- 
namic  equations;  discerning  important  flow  mecha- 
nisms that  should  be  modelled;  choosing  suitable 
boundaries  for  detailed  flow  computation;  obtain- 
ing flow  characteristics  on  the  model  boundaries; 
calibration  and  validation;  and  determining  density 
and  distribution  of  grid  points.  (See  also  W89- 
08577)  (White-Reimer-PTT) 
W89-08592 


PRESENT  STATE,  CHANGES  AND  QUALITY 
OF  SOLOGNE  AND  BRENNE,  TWO  FRENCH 
LARGE  WETLANDS,  STUDIED  WITH  THE 
MSS  AND  TM  LANDSAT  DATA, 

Ministere  de  l'Environnement  et  du  Cadre  de  Vie, 

Neuilly-sur-Seine  (France). 

M.  Lenco,  and  J.  P.  Dedieu. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A.A.  Bal- 

kema,  Boston.  1986.  p  731-732,  2  tab. 


Descriptors:  *Brenne  wetlands,  *Sologne  wet- 
lands, 'Remote  sensing,  'Wetlands,  'Mapping, 
♦France,  Landsat  TM,  Landsat  MSS,  Aerial  pho- 
tography, Data  acquisition,  Data  processing,  Data 
interpretation,  Satellite  technology,  Decision 
making,  Administrative  decisions,  Turbidity, 
Aquatic  plants,  Temperature. 

Landsat  Thematic  Mapper  and  Multispectral  Scan- 
ner data  was  collected  for  the  Brenne  and  Sologne 
wetlands,  located  in  central  France,  in  order  to 
provide  the  local  administrative  and  scientific  au- 
thorities with  information  needed  for  decisions 
concerning  the  protection  and  use  of  the  wetlands. 
An  improved  and  restored  false  colorimage  was 
elaborated  for  each  survey  date.  The  resulting 
image  was  interpreted  for  land  use  with  the  aid  of 
topographical,  geological,  and  vegetation  maps, 
and  available  aerial  photographs.  Initially,  carto- 
graphical (at  1/50,000  scale)  and  numerical  infor- 
mation covering  23  catagories  was  obtained  on 
present  conditions  and  changes  since  1975.  Second- 
ly, it  was  possible  to  determine  the  depth,  turbidi- 
ty, temperature,  and  aquatic  vegetation  for  aquatic 
areas.  (See  also  W89-08577)  (White-Reimer-PTT) 
W89-08593 


QUANTIFICATION  OF  FLOODPLAIN  INUN- 
DATION BY  THE  USE  OF  LANDSAT  AND 
METRIC  CAMERA  INFORMATION,  BELIZE, 
CENTRAL  AMERICA, 

Aston  Univ.,  Birmingham  (England). 

S.  T.  Miller. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A.A.  Bal- 

kema,  Boston.  1986.  p  733-738,  5  tab,  6  fig,  6  ref. 

Descriptors:  *Data  interpretation,  'Remote  sens- 
ing, 'Flooding,  'Central  America,  'Surveys, 
Flood  data,  Flood  forecasting,  Flood  hydrographs, 
Flood  plain  management,  Flood  channels,  Flood 
profiles,  Landsat  imagery,  Aerial  photography, 
Metric  Camera  imagery,  Belize. 

An  investigation  was  made  into  the  quantification 
of  a  flood  event  using  a  single  post-flood  Landsat  3 
image  aided  by  basic  topographic  and  hydrological 
information.  Comparisons  were  made  between 
Landsat,  Metric  Camera  and  ground  survey  data 
to  assess  the  contribution  that  space  borne  remote 
sensing  can  make  where  limited  ground-truth  is 
available.  For  the  upper  floodplain  the  Landsat 
imagery  indicated  at  least  5  overspill  locations  and 
displayed  the  distribution  of  floodwaters  and  the 
affected  areas.  The  Landsat  imagery  with  the  aid 
of  basic  spot  height  data  also  provided  flood 
volume  estimates  that  were  similar  to  those  ob- 
tained from  flood  hydrographs  from  the  1979 
flood.  The  ground  survey  with  aerial  photographs 
did  not  reveal  this  information.  Although  quantita- 
tive flood  assessments  were  not  possible  for  the 
lower  floodplain,  the  Landsat  image  was  in  agree- 
ment with  the  ground  survey  and  showed  that 
flood  water  was  present.  However,  the  Landsat 
image  indicated  a  greater  volume  of  water  and 
identified  the  channel  routes  the  floods  take.  There 
was  similar  agreement  with  the  Metric  Camera 
imagery.  The  multitemporal  imagery  combined 
with  supplementary  data  can  provide  detailed  in- 
sights to  flood  processes  and  provide  estimates  of 
flood  volumes.  (See  also  W89-08577)  (White- 
Reimer-PTT) 
W89-08594 


ENVIRONMENTAL  ASSESSMENT  FOR 
LARGE  SCALE  CIVIL  ENGINEERING 
PROJECTS  WITH  DATA  OF  DTM  AND 
REMOTE  SENSING, 

Hosei  Univ.,  Tokyo  (Japan).  Faculty  of  Engineer- 
ing. 

T.  Oshima,  A.  Rikimaru,  Y.  Kato,  and  M. 
Nakamura. 

IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Two.  A.A.  Bal- 
kema,  Boston.  1986.  p  745-748,  2  tab,  1  fig. 

Descriptors:  'Remote  sensing,  'Environmental  ef- 
fects, 'Geohydrology,  Landslides,  Satellite  tech- 
nology, Digital  terrain  model,  Mapping,  Surveys, 


Maximum-likelihood  method,  Similarity  analysis, 
Granites,  Reservoir  sites,  Damsites,  Japan,  Reloca- 
tion. 

In  order  to  manage  and  analyze  numerical  topog- 
raphy, or  Digital  terrain  model  (DTM)  and  remote 
sensing  data  for  a  water  resources  dam  and  reser- 
voir development  management  project,  conditions 
such  as  topography,  geology,  vegetation,  and 
water  resources  of  the  project  area  were  first  ana- 
lyzed with  the  DTM  and  remote  sensing  data. 
Using  this  initial  information  the  estimation  map- 
ping for  grade  of  weathered  granite  and  the  degree 
of  landslide  danger  were  analyzed  by  the  'Maxi- 
mum-likelihood method'  and  the  'Similarity  analy- 
sis.' This  information  resulted  in  the  delineation  of 
the  landslide  danger  area,  and  the  identification  of 
the  grade  of  weathered  granite  in  the  area.  Using 
this  information,  simulations  were  carried  out  to 
determine  an  optimum  relocation  site  for  people 
living  in  the  project  area.  (See  also  W89-08577) 
(White-Reimer-PTT) 
W89-08596 


SATELLITE  DATA  IN  AQUATIC  AREA  RE- 
SEARCH: SOME  IDEAS  FOR  FUTURE  STUD- 
IES, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-08597 


ANALYSIS  OF  LANDSAT  MULTISPECTRAL- 
MULTITEMPORAL  IMAGES  FOR  GEOLOG- 
IC-LITHOLOGIC  MAP  OF  THE  BANGLA- 
DESH DELTA, 

International  Inst,  for  Aerospace  Survey  and  Earth 

Sciences,  Enschede  (Netherlands). 

A.  Sesoren. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A.A.  Bal- 

kema,  Boston.  1986.  p  759-764,  4  fig,  16  ref. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Flood  plains,  'Deltas,  'Mapping,  Geology, 
Lithology,  Geomorphology,  Temporal  distribu- 
tion, Landsat  images,  Spatial  distribution,  Vegeta- 
tion, Spectral  distribution,  Bangladesh  Delta. 

Geological  interpretation  of  Landsat  images  of 
delta  areas  is  very  difficult  because  the  delta  depos- 
its are  lithologically  very  similar.  They  do  not 
produce  identifiable  morphologic  features,  and 
they  are  not  even  well  exposed  because  of  dense 
vegetation  cover  during  most  of  the  year.  Howev- 
er, by  applying  a  hierarchical  classification  of  the 
delta  areas  based  on  genetic  classes,  geomorpholo- 
gical  units,  and  on  spectral,  spatial  and  temporal 
characteristics  of  materials,  a  lithologic-geologic 
interpretation  is  possible.  By  subdividing  the  delta 
into  different  types  of  flood  plains,  deposits  that 
were  developed  under  distinct  conditions  will  also 
be  separated,  and  genetic  classes  of  sediments  ob- 
tained. A  major  river  in  flood  normally  deposits 
different  amounts  and  types  of  sediments  in  differ- 
ent parts  of  its  flood  plain  in  a  well-known  se- 
quence ranging  from  sandy  to  silty  to  loam  and 
clay.  Changes  in  landscape  patterns  and  differences 
in  spectral  signatures  allow  a  subdivision  of  the 
river  flood  plain  into  geomorphological  sub-class- 
es. Since  patterns  differ  in  different  locations  in 
tidal  flood  plains  due  to  types  of  material  in  rela- 
tion to  topographical  differences,  the  tidal  flood 
plain  can  be  subdivided  into  a  number  of  lithologic 
groups  by  analyzing  the  landscape  pattern  and 
colors  on  the  images  from  different  dates.  The 
composite  flood  plain,  which  is  found  between  the 
tidal  and  river  flood  plains,  is  situated  far  from  the 
main  rivers  and  active  channels.  This  flood  plain 
can  be  identified  by  the  dark  color,  as  a  result  of  its 
continuously  saturated  condition,  on  images  from 
different  years.  Further  subdivisions  are  possible 
within  each  major  category.  (See  also  W89-  ) 
(White-Reimer-PTT) 
W89-08598 


WATER  QUALITY  MONITORING  OF  LAKE 
BALATON  USING  LANDSAT  MSS  DATA, 

Tokai  Univ.,  Hiratsuka  (Japan).  Research  and  In- 
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formation  Center. 

H.  Shimoda,  M.  Etaya,  T.  Sakata,  L.  Goda,  and  K. 

Stelczer. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 

kema,  Boston.  1986.  p  765-770,  2  tab,  9  fig,  2  ref. 

Descriptors:  "Lake  Balaton,  'Remote  sensing, 
♦Monitoring,  *Water  quality,  Satellite  technology, 
Landsat  MSS,  Surveys,  Lakes,  Data  acquisition, 
Data  processing,  Correlation  analysis,  Hungary, 
Transparency,  Chlorophylla. 

Water  quality  monitoring  was  conducted  for  Lake 
Balaton  in  Hungary  using  Landsat  Multispectial 
Scanner  data  and  simultaneous  ground  truth  meas- 
urements. Fourteen  water  quality  parameters  were 
measured  at  thirty  sites.  Following  preprocessing 
of  the  MSS  data,  linear  multi  regression  analyses 
were  made  between  MSS  data  and  ground  truth 
data.  Nine  water  quality  parameters  showed  corre- 
lations with  the  MSS  data  with  transparency,  chlo- 
rophyll-a,  UV  extinction,  and  oxygen  saturation 
showing  the  strongest  correlations.  No  correlations 
were  found  for  suspended  solids,  water  tempera- 
ture, and  ratios  of  acid  soluble  magnesium  and 
phosphorus.  The  mean  values  of  3x3  pixel  win- 
dows were  the  most  desirable  signature,  and  al- 
though there  have  been  reports  of  using  band  to 
band  ratios  for  water  quality  monitoring,  this  rela- 
tionship was  not  observed  in  this  study.  (See  also 
W89-08577)  (White-Reimer-PTT) 
W89-08599 


CLASSIFICATION  OF  BOTTOM  COMPOSI- 
TION AND  BATHYMETRY  OF  SHALLOW 
WATERS  BY  PASSIVE  REMOTE  SENSING, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
D.  Spitzer,  and  R.  W.  J.  Dirks. 
IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Two.  A.A.  Bal- 
kema,  Boston.  1986.  p  775-777,  5  fig,  3  ref. 

Descriptors:  *Data  interpretation,  'Remote  sens- 
ing, 'Mapping,  'Bathymetry,  Satellite  technology, 
Algorithms,  Depth,  Optical  properties,  Reflec- 
tance, Bottom  sediments,  Model  studies,  Upwell- 
ing,  Two-flow  radiative  transfer  model,  Landsat 
images. 

In  areas  where  the  visible  light  penetration  depth 
exceeds  the  bottom  depth  the  reflectance  of  solar 
radiation  contains  information  about  the  composi- 
tion of  the  water  column  as  well  as  about  the 
bottom.  When  mapping  the  bottom  depth  and 
composition,  specific  algorithms  must  be  devel- 
oped in  order  to  remove  the  influence  of  the  water 
column  on  the  upwelling  optical  signals.  Using 
calculations  relating  the  reflectance  spectra  to  the 
parameters  of  the  water  column  and  the  diverse 
bottom  types,  and  measurements  of  the  underwater 
reflection  coefficient  of  sandy,  mud  and  vegeta- 
tion-type seabottom,  a  two-flow  radiative  transfer 
model  was  employed  in  which  the  spectral  signa- 
tures of  suspended  and  dissolved  materials  and  the 
bottom  were  introduced  as  the  input  parameters. 
In  investigating  the  algorithms  for  the  bottom 
depth  and  for  the  bottom  composition  assessment, 
it  was  determined  that  the  requirements  for  the 
applicability  of  each  type  differ.  An  optimal 
bottom  depth  algorithm  should  be  insensitive  to 
the  variation  of  the  bottom  and  watercolumn  com- 
position, while  a  bottom  composition  algorithm 
should  be  insensitive  to  the  watercolumn  structure, 
including  the  depth.  Logarithmic  transformation  of 
the  differences  between  the  shallow-water  and  the 
deep-water  reflectances  appears  to  be  advanta- 
geous due  to  the  exponential  depth  dependence  of 
the  irradiance.  The  application  of  Landsat  MSS, 
TM  and  SPOT  HRV  scanners  to  several  proposed 
algorithms  is  discussed.  (See  also  W89-08577) 
(White-Reimer-PTT) 
W89-08601 


SATELLITE     REMOTE     SENSING     OF    THE 
COASTAL  ENVIRONMENT  OF  BOMBAY, 

Indian  Inst,  of  Tech.,  Bombay. 

V   Subramanyan. 

IN:  Symposium  on  Remote  Sensing  for  Resources 


Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Two.  A.A.  Bal- 
kema,  Boston.  1986.  p  779-781,  3  fig,  5  ref. 

Descriptors:  'Geomorphology,  'Remote  sensing, 
'Mapping,  'Shores,  'India,  'Erosion,  Satellite 
technology,  Coasts,  Geologic  erosion,  Geological 
fractures,  Beaches,  Retrogradation,  Bombay,  To- 
pography. 

The  development  and  evolution  of  the  Bombay 
coast  was  traced  by  means  of  remote  sensing  using 
Landsat  imagery  (black  and  white  and  false-color 
paper  prints).  The  coast  is  indented  by  many  bays, 
promontories,  creeks,  tidal  mudflats,  stacks  and 
beaches  which  is  indicative  of  a  retrogradation 
cycle  in  which  marine  processes  gradually  convert 
the  initially  straight  coastline  into  a  highly  irregu- 
lar, indented  shoreline.  All  the  creeks  follow  linea- 
ments and  there  is  a  triple  junction  of  such  linea- 
ments to  the  east  of  Bombay  that  clearly  indicates 
the  erosional  development  of  the  region  by  fluvio- 
marine  processes.  Using  topographical  maps  local 
details  have  been  added  and  the  interpretation  of 
the  imagery  confirmed.  The  raised  beaches,  the 
littoral  concrete  and  the  marshes  indicate  a  period 
of  emergence  of  the  Bombay  region  sometime  in 
the  past.  This  may  have  occurred  in  conjunction 
with  the  coastal  faulting  which  is  thought  to  have 
taken  place  all  along  the  West  Coast  after  the 
eruption  of  the  Deccan  Volcanics  and  resulted  in  a 
straight  coastline.  It  is  expected  that  the  retrogra- 
dation cycle  will  result  in  the  elimination  of  the 
bays  and  promontories  and  the  original  straight 
configuration  will  be  restored  in  a  few  million 
years.  (See  also  W89-08577)  (White-Reimer-PTT) 
W89-08602 


STUDY  WITH  NOAA-7  AVHRR-IMAGERY  IN 
MONITORING  EPHEMERAL  STREAMS  IN 
THE  LOWER  CATCHMENT  AREA  OF  THE 
TANA  RIVER,  KENYA, 

DHV  Consulting  Engineers,  Amersfoort  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08603 


SIMPLE  ATMOSPHERIC  CORRECTION  AL- 
GORITHM FOR  LANDSAT  THEMATIC 
MAPPER  SATELLITE  IMAGES, 

Koninklijk    Museum    voor    Midden-Afrika,    Ter- 

vuren  (Belgium). 

P.  I.  G.  M.  Vanouplines. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A.A.  Bal- 

kema,  Boston.  1986.  p  787-791,  6  tab,  2  fig,  16  ref. 

Descriptors:  'Remote  sensing,  'Monitoring, 
'Mathematical  studies,  'Satellite  technology, 
Water  quality,  Landsat  imagery,  Landsat  Thematic 
Mapper,  Algorithms,  Data  acquisition,  Data  proc- 
essing, Sensitivity  analysis. 

The  development  of  an  atmospheric  correction 
algorithm  for  Landsat  Thematic  Mapper  based  on 
a  'simple'  algorithm  proposed  by  Sturm  is  de- 
scribed. The  algorithm  is  called  simple  because  it 
only  needs  one  meteorological  variable,  the  mete- 
orological range  (or  horizontal  visibility)  which  is 
easily  obtained  from  meteorological  stations  and 
airports.  The  developed  algorithm  was  tested  with 
a  sensitivity  analysis  for  the  influence  of  changes  in 
the  following  variables:  visibility  range;  solar 
zenith  angle;  ozone  optical  thickness;  and  solar 
extraterrestrial  irradiance.  The  results  of  this  analy- 
sis indicate  the  algorithm  is  applicable  in  regions 
with  stable  and  well  measured  atmospheric  condi- 
tions, and  can  be  applied  on  images  taken  months 
or  even  years  ago  since  horizontal  visibility  can  be 
easily  retrieved  from  meteorological  time  series. 
For  water  quality  applications  it  might  be  neces- 
sary to  cluster  4x4  pixels  to  increase  the  signal  to 
noise  ratio,  but  even  then  the  resolution  is  consid- 
erably better  than  for  the  Nimbus-7  Coastal  Zone 
Color  Scanner  namely  120  m.  (See  also  W89- 
08577)  (White-Reimer-PTT) 
W89-08604 


APPLICATION  OF  PHYSIOGRAPHIC  PHOTO 
INTERPRETATION    TECHNIQUE    TO    ANA- 
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LYSE  THE  ENIGMATIC  DRAINAGE  PROB- 
LEM OF  THE  HYDERABAD  METROPOLITAN 
REGION,  PAKISTAN, 

Soil  Survey  of  Pakistan,  Lahore. 

M.  N.  Syal,  and  I.  E.  Schneider. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A.A.  BaJ- 

kema,  Boston.  1986.  p  873-879,  4  fig,  18  ref. 

Descriptors:  'Aerial  photography,  'Urban  drain- 
age, 'Urbanization,  'Urban  planning,  'Pakistan, 
•Drainage  patterns,  'Drainage  systems,  Geohy- 
drology,  Regional  development,  Regional  plan- 
ning, Mapping,  Soil  stability,  Physiographic  bal- 
ance, Hyderabad  Metropolitan  Region,  Sewer 
system. 

The  region  around  Hyderabad,  Pakastan  is  charac- 
terized by  flat  rocky  plateaus,  flood  plains,  and 
Piedmont  plains  situated  along  the  Indus  River. 
Due  to  rapid  population  increases  and  a  lack  of 
comprehensive  urban  planning,  the  region's  natural 
drainage  system  has  deteriorated.  In  order  to  pro- 
vide information  for  a  solution,  aerial  photographs 
for  the  area  were  interpreted,  and  the  deterioration 
causes  were  correlated  with  physiographic  proc- 
esses. The  rate  of  deterioration  was  determined  by 
comparing  two  sets  of  aerial  photographs  taken  at 
a  23  year  interval.  It  was  observed  that  the  spatial 
growth  and  the  degree  of  deterioration  were  attrib- 
utable to  the  technically  fragile  physiographic  po- 
sitions. Most  of  the  open  areas  available  for  urban 
expansion  adjacent  to  the  existing  civic  infrastruc- 
ture are  associated  with  drainage  problems.  With- 
out provisions  for  adequate  surface  and  subsurface 
drainage,  this  area  is  likely  to  experience  collapsing 
sewer  systems  as  a  result  of  sloughing  action. 
Other  areas  receive  runoff  from  adjoining  rocks, 
have  restricted  subsurface  water  flow,  and  perched 
water  table  conditions  that  require  proper  arrange- 
ments for  the  disposal  of  drainage  water.  In  order 
to  develop  the  open  areas  around  the  saddle  be- 
tween the  rock  outcrops,  natural  drainage  channel 
remnants  have  to  be  developed  throughout  their 
courses.  These  courses  are  traceable  on  aerial  pho- 
tographs. Since  drainage  is  associated  with  particu- 
lar soil  types,  large-scale  aerial  photographs  should 
be  studied  for  variations  in  moisture  content.  (See 
also  W89-08577)  (White-Reimer-PTT) 
W89-08605 


POTENTIAL  OF  NUMERICAL  AGRONOMIC 
SIMULATION  MODELS, 

Centre  for  World  Food  Studies,  Wageningen-Am- 

sterdam,  The  Netherlands. 

J.  A.  A.  Berkhout. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A.A.  Bal- 

kema,  Boston.  1986.  p  907-911,  1  tab,  4  fig,  27  ref. 

Descriptors:  'Remote  sensing,  'Model  studies, 
'Agronomy,  'Cropland,  'Monitoring,  Stochastic 
models,  Deterministic  models,  Satellite  technolo- 
gy, Data  Base  Management  Systems,  Geographic 
Information  System,  Simulation  models,  On-site 
investigations,  Cultivated  lands. 

The  possibility  of  reducing  the  required  ground 
truth  data  for  remote  sensing  image  interpretation 
by  developing  numerical  simulation  models  on 
plant  and  crop  growth,  within  the  framework  of  a 
Geographic  Information  System,  is  discussed.  The 
use  of  remote  sensing  images  will  introduce  the 
possibility  of  monitoring  actual  crop  growth  and 
help  detect  'problem  areas.'  The  type  of  model 
applied  depends  on  the  selected  features  or  at- 
tributes of  the  land  and  the  farming  system  mod- 
eled. In  order  to  link  numerical  simulation  tech- 
niques with  remote  sensing,  it  is  necessary  to  deter- 
mine the  attributes  that  can  be  observed  and  quan- 
tified with  remote  sensing  and  can  also  be  used  as 
forcing  or  calibration  variables  in  the  models.  Al- 
though the  operational  satellites  have  not  been 
designed  specifically  for  the  quantitative  assess- 
ment of  most  of  the  relevant  variables,  the  follow- 
ing variables  can  be  derived  from  remote  sensing 
information:  actual  precipitation;  actual  irradiance; 
air  temperature;  and  actual  evapotranspiration. 
The  main  objective  of  a  Data  Base  Management 


RESOURCES  DATA— Field  7 


Evaluation,  Processing  and  Publication — Group  7C 


System  is  to  organize  the  information  within  the 
Geographic  Information  System  developed  in  a 
manner  that  allows  the  user  to  extract  and  analyze 
data  sets  and  to  derive  new  information  in  respect 
to  the  selected  geographical  location  or  areas.  Al- 
though extensive  field  observations  are  required  to 
quantify  the  combined  effect  of  all  land  entities  and 
farm  practices  on  the  cultivation  of  specific  crops, 
the  number  of  observations  can  be  reduced  by 
using  numerical  simulation  models  that  have  been 
calibrated  over  a  number  of  years.  (See  also  W89- 
08577)  (White-Reimer-PTT) 
W89-08606 


COMPREHENSIVE  LRIS  OF  THE  KANANAS- 
KIS  VALLEY  USING  LANDSAT  DATA, 

Calgary  Univ.  (Alberta). 

G.  D.  Lodwick,  S.  H.  Paine,  M.  P.  Mepham,  and 

A.  W.  Colijn. 

IN:  Symposium  on  Remote  Sensing  for  Resources 

Development    and    Environmental    Management, 

Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 

kema,  Boston.  1986.  p  927-932,  2  tab,  5  fig,  26  ref. 

Descriptors:  *Data  processing,  *Data  storage  and 
retrieval,  *Computer  programs,  *Computers, 
•Land  use,  Mapping,  Satellite  technology,  Landsat 
imagery,  Land  Related  Information  System,  VAX 
11/750  computer,  VAX/DBMS  system,  CODA- 
SYL. 

The  design  and  development  of  a  general  land- 
related  information  system  (LRIS)  covering  the 
upper  Kananaskis  Valley  of  southwestern  Alberta 
using  Landsat  data  information  on  surface  cover, 
principle  vegetation,  and  land  use,  as  well  as,  over- 
lays of  thematic  data  obtained  from  conventional 
sources  of  geology,  topography,  snow-cover,  hy- 
drology, and  pedology  is  described.  The  land  in- 
formation is  stored  on  a  VAX  11/750  computer 
system  using  VAX/DBMS,  a  Committee  on  Data 
System  Languages  data  base  management  system. 
The  primary  key  is  the  position-based  data  defined 
by  the  geographic  coordinates  of  the  various  data 
types,  but  information  retrieval  by  various  second- 
ary keys  is  also  possible.  In  addition,  topological 
relationships  have  been  incorporated  into  the 
LRIS  design  to  allow  data  retrieval  in  both  graphi- 
cal and  tabular  form.  (See  also  W89-08577)  (Au- 
thor's abstract) 
W89-08607 


LAND  RESOURCE  USE  MONITORING  IN  RO- 
MANIA, USING  AERIAL  AND  SPACE  DATA, 

Institutul  de  Geodezie,  Fotogrammetrie,  Cartogra- 
fie  si  Organizarea  Teritoriului,  Bucharest  (Roma- 
nia). 

N.  Zegheru. 

IN:  Symposium  on  Remote  Sensing  for  Resources 
Development  and  Environmental  Management, 
Enschede,  August  1986.  Volume  Two.  A. A.  Bal- 
kema,  Boston.  1986.  p  953-956,  4  fig,  7  ref. 

Descriptors:  *Remote  sensing,  *Land  use,  *Data 
processing,  'Mapping,  Computers,  Planning, 
Future  planning,  Regional  planning,  Digital  map- 
ping, Satellite  technology,  Landsat  imagery,  Histo- 
grams, Romania. 

Using  land  cadastre  of  Romania  based  on  photo- 
grammetric  maps,  automatic  cadastral  mapping 
using  analytical  photogrammetric  methods,  and 
data  base  storage  systems,  present  land  use  was 
determined,  and  future  land  use  planning  stategies 
projected  examined.  Input  data  for  the  digital  map- 
ping system  can  be  derived  from  topographic  and 
photogrammetric  surveys,  existing  maps  or  docu- 
ment digitizing,  and  photogrammetric  and  remote 
sensing  data.  The  advantages  of  the  digital  map- 
ping system  include  the  simplification  of  map  up- 
dating, maintenance  of  accuracy  in  new  and  modi- 
fied elements  introduced  in  the  original  map,  and 
simplification  of  the  map  compilation  when  several 
aspects  are  combined.  This  system  can  be  used  for 
monitoring  land  evolution  within  hydromeliorative 
systems,  land  use  within  settlements,  and  waste 
dump  sites.  The  method  developed  to  automatical- 
ly process  remote  sensing  digital  multispectral  data 
uses  zone  pixel  selection  in  CCT  Landsat  strips  and 
radiometric  measures  introduced  into  a  file,  gener- 
al pixel  population  histogram  development,  separa- 


tion of  selected  classes  on  a  histogram,  and  a 
printed  histogram  for  each  class.  These  classified 
images  can  then  be  graphed  at  a  specified  scale 
using  a  plotter.  (See  also  W89-08577)  (White- 
Reimer-PTT) 
W89-08608 


SYMPOSIUM  ON  REMOTE  SENSING  FOR 
RESOURCES  DEVELOPMENT  AND  ENVI- 
RONMENTAL MANAGEMENT,  ENSCHEDE, 
AUGUST  1986. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08609 


HYDROLOGIC  AND  OCEANOGRAPHIC  AP- 
PLICATIONS OF  REMOTE  SENSING, 

Dundee  Univ.  (Scotland).  Physics  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-08610 


STATISTICAL  ANALYSIS  OF  AQUIFER-TEST 
RESULTS  FOR  NINE  REGIONAL  AQUIFERS 
IN  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08636 


GROUND-WATER  MONITORING  AT  SANTA 
BARBARA,  CALIFORNIA:  PHASE  3--DEVEL- 
OPMENT  OF  A  THREE-DIMENSIONAL  DIGI- 
TAL GROUND-WATER  FLOW  MODEL  FOR 
STORAGE  UNIT  I  OF  THE  SANTA  BARBARA 
GROUND- WATER  BASIN, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08646 


APPLICATION  OF  THE  PRECIPITATION- 
RUNOFF  MODELING  SYSTEM  TO  SMALL 
BASINS  IN  THE  PARACHUTE  CREEK  BASIN, 
COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08652 


POTENTIOMETRIC  SURFACE,  GROUND- 
WATER WITHDRAWALS,  AND  RECHARGE 
AREA  FOR  THE  NANAFALIA-CLAYTON  AQ- 
UIFER IN  ALABAMA,  FALL  1982, 

Geological   Survey,  Tuscaloosa,   AL.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-08653 


POTENTIOMETRIC  SURFACE,  GROUND- 
WATER WITHDRAWALS,  AND  RECHARGE 
AREA  FOR  THE  LISBON  AQUIFER  IN  ALA- 
BAMA, FALL  1982, 

Geological  Survey,  Tuscaloosa,  AL. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08654 


SIMULATION  OF  GROUND-WATER  FLOW 
AND  INFILTRATION  FROM  THE  SUSQUE- 
HANNA RIVER  TO  A  SHALLOW  AQUIFER  AT 
KIRKWOOD  AND  CONKLIN,  BROOME 
COUNTY,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08655 


HYDROLOGIC  DATA  FROM  THE  JOHNSON 
BROOK  PHOSPHORUS  LOADING  STUDY, 
KENNEBEC  COUNTY,  MAINE,  MARCH  1980 
THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-08656 


LINEAR  FEATURES  DETERMINED  FROM 
LANDSAT  IMAGERY  IN  SOUTH  DAKOTA 
AND  PARTS  OF  ADJACENT  STATES, 

M.  E.  Cooley. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-548,  1983.   1  p  (map),  6  ref. 

Descriptors:  "Hydrologic  maps,  *Geologic  frac- 
tures, *Geohydrology,  'Satellite  technology, 
'Remote  sensing,  Maps,  South  Dakota,  Ground- 
water movement. 

This  map  is  one  of  a  series  of  linear  features  maps 
compiled  for  the  U.S.  Geological  Survey's  North- 
ern Great  Plains  Regional  Aquifer  System  Analy- 
sis. The  map  shows  the  linear  features  that  were 
recognized  in  South  Dakota.  The  linear  features 
shown  on  this  map  are  not  identified  as  to  type  or 
origin,  although  most  probably  reflect  fractures  or 
fracture  zones,  including  joints  and  faults.  Fracture 
zones  affect  the  movement  of  water  and  other 
fluids  through  the  rocks.  The  linear  features  were 
determined  from  visual  inspection  of  color-infrared 
composites  of  Landsat  imagery  at  a  scale  of 
1:500,000.  (Lantz-PTT) 
W  89-08664 


GROUND-WATER  DATA  FOR  GEORGIA,  1982, 

Geological    Survey,    Doraville,    GA.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08665 


GROUNDWATER      QUALITY      DATA      FOR 
OKLAHOMA-1981, 

Geological  Survey,  Oklahoma  City,  OK.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08667 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  MAY 
1983, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08668 


COMPILATION  AND  PRELIMINARY  INTER- 
PRETATION OF  HYDROLOGIC  DATA  FOR 
THE  WELDON  SPRING  RADIOACTIVE 
WASTE-DISPOSAL  SITES,  ST.  CHARLES 
COUNTY,  MISSOURI--A  PROGRESS  REPORT, 
Geological  Survey,  Rolla,  MO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-08680 


THREE-DIMENSIONAL  STEADY-STATE  SIM- 
ULATION OF  FLOW  IN  THE  SAND-AND- 
GRAVEL  AQUIFER,  SOUTHERN  ESCAMBIA 
COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08681 


TWO-CONSTITUENT  SOLUTE-TRANSPORT 
MODEL  FOR  GROUND  WATER  HAVING 
VARIABLE  DENSITY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08682 


(WATER  RESOURCES  MAPS  OF  THE  REEL- 
FOOT  STATE  WILDLIFE  MANAGEMENT 
AREA,  REELFOOT  LAKE  AND  IMMEDIATE 
ENVIRONS). 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
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Resources  Investigations  Report  85-4097,  (1985). 
9p,  9  maps. 

Descriptors:  'Maps,  •Watersheds,  'Reelfoot  Lake, 
•Water  resources  data,  'Tennessee,  Water  level, 
Rainfall,  Groundwater  budget,  Wetlands,  Hydro- 
logic  models,  Groundwater  level. 

Nine  maps  describe  the  following  water  resources 
aspects  of  the  Reelfoot  Lake  watershed:  Map  1- 
Surface  water  gaging  stations,  lake  level,  and  loca- 
tions of  observation  wells,  rainfall  stations  and 
National  Weather  Service  rainfall  stations;  Maps  2 
and  3-water  level  contours,  river  stage,  ground- 
water movement;  Maps  4  and  5-grid  blocks  simu- 
lating constant  head  on  the  Mississippi  River,  Reel- 
foot  Lake,  Running  Reelfoot  Bayou,  Reelfoot 
Creek,  and  Running  Slough;  Maps  6  and  7-ditter- 
ence  between  model  calculated  and  observed 
water  levels;  and  Maps  8  and  9-hne  of  equal 
groundwater  level  increase  and  approximate  lake 
area  at  pool  elevation.  (Lantz-PTT) 
W89-08716 

AOUIFER  MODEL  OF  THE  SUSQUEHANNA 
RIVER  VALLEY  IN  SOUTHWESTERN 
BROOME  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08717 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
APALACHICOLA  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  Water 
Resources  Investigations  Report  WRIR  85-4131, 
1986.  lp  (map),  3  ref. 

Descriptors:  'Network  design,  *Maps,  'Florida, 
•Groundwater  quality,  *Hydrologic  data  collec- 
tions, *Data  acquisition,  *Monitormg  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey   (USGS)  quadrangle  maps  at  a  scale  of 
1:250,000   that   shows   the   location   of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Apala- 
chiola  area.  The  wells  were  identified  using  data 
stored  in  the  USGS  computer  and  meet  the  selec- 
tion criteria  of  known  location,  depth,  diameter, 
aquifer  tapped,  and  sampled  during  the  period  of 
January    1970  through   October    1982.   The   well 
locations  are  cross-referenced  by  plot  number  be- 
tween the  maps  and  companion  report.  Some  plot 
numbers  represent  more  than  one  well.  These  are 
wells  that  are  less  than  1  minute  of  latitude  and 
longitude  from  one  another  or  located  approxi- 
mately within  a  circle  having  a  1-mile  diameter. 
(Lantz-PTT) 
W89-08723 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
DAYTONA  BEACH  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

M  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR  85-4132, 
1986.  Ip(map),  3  ref. 

Descriptors:  'Network  design,  'Maps,  "Florida, 
•Groundwater  quality,  'Hydrologic  data  collec- 
tions, *Data  acquisition,  "Monitoring  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1.250,000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 


The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Dayton 
Beach  area.  The  wells  were  identified  using  data 
stored  in  the  USGS  computer  and  meet  the  selec- 
tion criteria  of  known  location,  depth,  diameter, 
aquifer  tapped,  and  sampled  during  the  period  of 
January  1970  through  October  1982.  The  well 
locations  are  cross-referenced  by  plot  number  be- 
tween the  maps  and  companion  report.  Some  plot 
numbers  represent  more  than  one  well.  These  are 
wells  that  are  less  than  1  minute  of  latitude  and 
longitude  from  one  another  or  located  approxi- 
mately within  a  circle  having  a  1-mile  diameter. 
(Lantz-PTT) 
W89-08724 

LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
FORT  PIERCE  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR   85-4133 
1986.  lp(map),  3  ref. 

Descriptors:  *Groundwater  quality,  •Hydrologic 
data  collections,  *Data  acquisition,  •Momtonng 
wells,  'Network  design,  *Florida,  'Maps,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  o 
1:250,000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Fort 
Pierce  area.  The  wells  were  identified  using  data 
stored  in  the  USGS  computer  and  meet  the  selec- 
tion criteria  of  known  location,  depth,  diameter 
aquifer  tapped,  and  sampled  during  the  period  of 
January  1970  through  October  1982.  The  well 
locations  are  cross-referenced  by  plot  number  be- 
tween the  maps  and  companion  report.  Some  plot 
numbers  represent  more  than  one  well.  These  are 
wells  that  are  less  than  1  minute  of  latitude  and 
longitude  from  one  another  or  located  approxi- 
mately within  a  circle  having  a  1-mile  diameter. 
(Lantz-PTT) 
W89-08725 


LOCATION  OF  POTENTIAL  GROUND- 
WATER OUALITY  MONITORING  WELLS, 
GAINESVILLE  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  Water 
Resources  Investigations  Report  WR1K  85-4U4, 
1986.  lp(map),  3  ref. 

Descriptors:  •Groundwater  quality,  •Hydrologic 
data  collections,  *Data  acquisition,  'Florida,  Net- 
work design,  'Maps,  'Monitoring  wells,  Wells, 
Groundwater. 


This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  o 
1250  000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Gaines- 
ville area.  The  wells  were  identified  using  data 
stored  in  the  USGS  computer  and  meet  the  selec- 
tion criteria  of  known  location,  depth,  diameter, 
aquifer  tapped,  and  sampled  during  the  period  o 
January  1970  through  October  1982.  The  well 
locations  are  cross-referenced  by  plot  number  be- 
tween the  maps  and  companion  report.  Some  plot 


numbers  represent  more  than  one  well.  These  are 
wells  that  are  less  than  1  minute  of  latitude  and 
longitude  from  one  another  or  located  approxi- 
mately within  a  circle  having  a  1-mile  diameter. 
(Lantz-PTT) 
W89-08726 

LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS 
JACKSONVILLE  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR  85-4135, 
1986.  lp  (map),  3  ref. 

Descriptors:  'Groundwater  quality,  'Hydrologic 
data  collections,  'Data  acquisition,  'Network 
design,  'Mapst,  'Florida,  'Monitoring  wells, 
Wells,  Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1:250,000   that   shows   the   location   of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Jack- 
sonville area.  The  wells  were  identified  using  data 
stored  in  the  USGS  computer  and  meet  the  selec- 
tion criteria  of  known  location,  depth,  diameter, 
aquifer  tapped,  and  sampled  during  the  period  of 
January    1970  through  October    1982.   The  well 
locations  are  cross-referenced  by  plot  number  be- 
tween the  maps  and  companion  report.  Some  plot 
numbers  represent  more  than  one  well.  These  are 
wells  that  are  less  than  1  minute  of  latitude  and 
longitude  from  one  another  or  located  approxi- 
mately within  a  circle  having  a  1-mile  diameter. 
(Lantz-PTT) 
W89-08727 

LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
KEY  WEST  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225  Water 
Resources  Investigations  Report  WRIR  85-4136, 
1986.  lp  (map),  3  ref. 

Descriptors:  'Network  design,  'Maps,  'Florida, 
•Groundwater  quality,  'Hydrologic  data  collec- 
tions, 'Data  acquisition,  'Monitoring  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1-250  000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Honda. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Key 
West  area.  The  wells  were  identified  using  data 
stored  in  the  USGS  computer  and  meet  the  selec- 
tion criteria  of  known  location,  depth,  diameter 
aquifer  tapped,  and  sampled  during  the  period  o 
January  1970  through  October  1982.  The  wel! 
locations  are  cross-referenced  by  plot  number  be 
tween  the  maps  and  companion  report  Some  plo 
numbers  represent  more  than  one  wel  .  These  ar< 
wells  that  are  less  than  1  minute  of  latitude  anc 
longitude  from  one  another  or  located  approxi 
mately  within  a  circle  having  a  1-mile  diameter 
(Lantz-PTT) 
W89-08728 


LOCATION  OF  POTENTIAL  GROUND 
WATER  QUALITY  MONITORING  WELLS 
MIAMI  1  DEGREE  X  2  DEGREE  QUADRAN 
CLE,  FLORIDA, 
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M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  From  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR  85-4137, 
1986.  lp  (map),  3  ref. 

Descriptors:  ^Network  design,  'Maps,  'Florida, 
•Groundwater  quality,  *Hydrologic  data  collec- 
tions, 'Data  acquisition,  'Monitoring  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1:250,000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Miami 
area.  The  wells  were  identified  using  data  stored  in 
the  USGS  computer  and  meet  the  selection  criteria 
of  known  location,  depth,  diameter,  aquifer  tapped, 
and  sampled  during  the  period  of  January  1970 
through  October  1982.  The  well  locations  are 
cross-referenced  by  plot  number  between  the  maps 
and  companion  report.  Some  plot  numbers  repre- 
sent more  than  one  well.  These  are  wells  that  are 
less  than  1  minute  of  latitude  and  longitude  from 
one  another  or  located  approximately  within  a 
circle  having  a  1-mile  diameter.  (Lantz-PTT) 
W89-08729 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
ORLANDO  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR  85-4138, 
1986.  lp  (map),  3  ref. 

Descriptors:  "Network  design,  *Maps,  'Florida, 
•Groundwater  quality,  *Hydrologic  data  collec- 
tions, *Data  acquisition,  'Monitoring  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1:250,000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Orlando 
area.  The  wells  were  identified  using  data  stored  in 
the  USGS  computer  and  meet  the  selection  criteria 
of  known  location,  depth,  diameter,  aquifer  tapped, 
and  sampled  during  the  period  of  January  1970 
through  October  1982.  The  well  locations  are 
cross-referenced  by  plot  number  between  the  maps 
and  companion  report.  Some  plot  numbers  repre- 
sent more  than  one  well.  These  are  wells  that  are 
less  than  1  minute  of  latitude  and  longitude  from 
one  another  or  located  approximately  within  a 
circle  having  a  1-mile  diameter.  (Lantz-PTT) 
W89-08730 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
PENSACOLA  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR  85-4139, 
1986.  lp  (map),  3  ref. 

Descriptors:  *Network  design,  *Maps,  *Florida, 
•Groundwater  quality,  *Hydrologic  data  collec- 
tions, *Data  acquisition,  'Monitoring  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1:250,000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 


The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Pensa- 
cola  area.  The  wells  were  identified  using  data 
stored  in  the  USGS  computer  and  meet  the  selec- 
tion criteria  of  known  location,  depth,  diameter, 
aquifer  tapped,  and  sampled  during  the  period  of 
January  1970  through  October  1982.  The  well 
locations  are  cross-referenced  by  plot  number  be- 
tween the  maps  and  companion  report.  Some  plot 
numbers  represent  more  than  one  well.  These  are 
wells  that  are  less  than  1  minute  of  latitude  and 
longitude  from  one  another  or  located  approxi- 
mately within  a  circle  having  a  1-mile  diameter. 
(Lantz-PTT) 
W89-08731 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
TALLAHASSEE  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR  85-4140, 
1986.  lp  (map),  3  ref. 

Descriptors:  'Network  design,  'Maps,  'Florida, 
'Groundwater  quality,  'Hydrologic  data  collec- 
tions, 'Data  acquisition,  'Monitoring  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1:250,000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Talla- 
hassee area.  The  wells  were  identified  using  data 
stored  in  the  USGS  computer  and  meet  the  selec- 
tion criteria  of  known  location,  depth,  diameter, 
aquifer  tapped,  and  sampled  during  the  period  of 
January  1970  through  October  1982.  The  well 
locations  are  cross-referenced  by  plot  number  be- 
tween the  maps  and  companion  report.  Some  plot 
numbers  represent  more  than  one  well.  These  are 
wells  that  are  less  than  1  minute  of  latitude  and 
longitude  from  one  another  or  located  approxi- 
mately within  a  circle  having  a  1-mile  diameter. 
(Lantz-PTT) 
W89-08732 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
TAMPA  1  DEGREE  X  2  DEGREE  QUADRAN- 
GLE, FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR  85-4141, 
1986.  lp  (map),  3  ref. 

Descriptors:  'Network  design,  'Maps,  'Florida, 
'Groundwater  quality,  'Hydrologic  data  collec- 
tions, 'Data  acquisition,  'Monitoring  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1:250,000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Tampa 
area.  The  wells  were  identified  using  data  stored  in 
the  USGS  computer  and  meet  the  selection  criteria 
of  known  location,  depth,  diameter,  aquifer  tapped, 
and  sampled  during  the  period  of  January  1970 
through  October  1982.  The  well  locations  are 
cross-referenced  by  plot  number  between  the  maps 
and  companion  report.  Some  plot  numbers  repre- 


sent more  than  one  well.  These  are  wells  that  are 
less  than  1  minute  of  latitude  and  longitude  from 
one  another  or  located   approximately   within   a 
circle  having  a  1-mile  diameter.  (Lantz-PTT) 
W89-08733 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
TARPON  SPRINGS  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR  85-4142, 
1986.  lp  (map),  3  ref. 

Descriptors:  'Groundwater  quality,  'Hydrologic 
data  collections,  'Data  acquisition,  'Network 
design,  'Maps,  *Florida,  'Monitoring  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1:250,000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Tarpon 
Springs  area.  The  wells  were  identified  using  data 
stored  in  the  USGS  computer  and  meet  the  selec- 
tion criteria  of  known  location,  depth,  diameter, 
aquifer  tapped,  and  sampled  during  the  period  of 
January  1970  through  October  1982.  The  well 
locations  are  cross-referenced  by  plot  number  be- 
tween the  maps  and  companion  report.  Some  plot 
numbers  represent  more  than  one  well.  These  are 
wells  that  are  less  than  1  minute  of  latitude  and 
longitude  from  one  another  or  located  approxi- 
mately within  a  circle  having  a  1-mile  diameter. 
(Lantz-PTT) 
W89-08734 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
VALDOSTA  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR  85-4143, 
1986.  lp  (map),  3  ref. 

Descriptors:  'Network  design,  'Maps,  'Florida, 
•Groundwater  quality,  *Hydrologic  data  collec- 
tions, 'Data  acquisition,  'Monitoring  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1:250,000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  Valdos- 
ta  area.  The  wells  were  identified  using  data  stored 
in  the  USGS  computer  and  meet  the  selection 
criteria  of  known  location,  depth,  diameter,  aquifer 
tapped,  and  sampled  during  the  period  of  January 
1970  through  October  1982.  The  well  locations  are 
cross-referenced  by  plot  number  between  the  maps 
and  companion  report.  Some  plot  numbers  repre- 
sent more  than  one  well.  These  are  wells  that  are 
less  than  1  minute  of  latitude  and  longitude  from 
one  another  or  located  approximately  within  a 
circle  having  a  1-mile  diameter.  (Lantz-PTT) 
W89-08735 


LOCATION  OF  POTENTIAL  GROUND- 
WATER QUALITY  MONITORING  WELLS, 
WEST  PALM  BEACH  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  FLORIDA, 

M.  E.  Thagard,  and  P.  R.  Seaber. 

Available  from  Books  and  Open  File  Report  Sec- 
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tion,  USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  WRIR  85-4144, 
1986.  lp(map),  3  ref. 

Descriptors:  'Network  design,  *Maps,  'Florida, 
♦Groundwater  quality,  'Hydrologic  data  collec- 
tions, *Data  acquisition,  'Monitoring  wells,  Wells, 
Groundwater. 

This  quadrangle  map  is  one  of  14  U.S.  Geological 
Survey  (USGS)  quadrangle  maps  at  a  scale  of 
1:250,000  that  shows  the  location  of  potential 
groundwater  quality  monitoring  wells  in  Florida. 
The  statewide  coverage  of  these  quadrangle  maps 
is  shown  on  the  location  diagram.  Cumulatively, 
the  14  maps  show  1,846  well  locations  and  repre- 
sent the  results  of  part  of  a  cooperative  Federal- 
State  investigation  to  design  a  groundwater  quality 
data  base  for  Florida.  This  map  covers  the  West 
Palm  Beach  area.  The  wells  were  identified  using 
data  stored  in  the  USGS  computer  and  meet  the 
selection  criteria  of  known  location,  depth,  diame- 
ter, aquifer  tapped,  and  sampled  during  the  period 
of  January  1970  through  October  1982.  The  well 
locations  are  cross-referenced  by  plot  number  be- 
tween the  maps  and  companion  report.  Some  plot 
numbers  represent  more  than  one  well.  These  are 
wells  that  are  less  than  1  minute  of  latitude  and 
longitude  from  one  another  or  located  approxi- 
mately within  a  circle  having  a  1-mile  diameter. 
(Lantz-PTT) 
W89-08736 


DOCUMENTATION  OF  A  REGIONAL  AQUI- 
FER SIMULATION  MODEL,  RAQSIM,  AND  A 
DESCRIPTION  OF  SUPPORT  PROGRAMS  AP- 
PLIED IN  THE  TWIN  PLATTE-MIDDLE  RE- 
PUBLICAN STUDY  AREA,  NEBRASKA, 
Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-08747 


GROUND-WATER  LEVELS  IN  THE  COCKEYS- 
VILLE  MARBLE  OF  SOUTHERN  CHESTER 
COUNTY,  PENNSYLVANIA,  1983-84, 
D.  W.  Speight. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4341,  1985.  lp 
(map). 

Descriptors:  'Groundwater  level,  'Hydrologic 
maps,  'Geohydrology,  'Maps,  'Pennsylvania, 
Cockeysville  marble,  Hydrologic  data  collection, 
Carbonate  rocks. 

This  geohydrologic  map  highlights  groundwater 
levels,  and  indicates:  locations  between  carbonate 
and  noncarbonate  rocks;  water  table;  and  splits 
between  contact  where  the  marble  has  been  cut  by 
pegmatite  dikes.  (Lantz-PTT) 
W89-08758 


GEOLOGY  OF  THE  '20-FOOT'  CLAY  AND 
GARDINERS  CLAY  IN  SOUTHERN  NASSAU 
AND  SOUTHWESTERN  SUFFOLK  COUNTIES, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08763 


HYDROLOGIC  MAPS  OF  THE  HIGH  PLAINS 
AQUIFER,  JANUARY  1981,  SOUTHWESTERN 

KANSAS, 
J   M.  Spinazola. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  82-4079,  1983.  8p, 
8p  maps,  5  ref. 

Descriptors:  'Geohydrology,  'Water  resources 
data,  'Hydrologic  maps,  'Groundwater  level, 
Plains  aquifer,  Maps,  Kansas.  Kriging,  Water  table, 
Aquifers,  Groundwater  budget,  Geohydrology. 

Kriging  was  used  in  the  form  of  a  computer  pro- 
gram to  interpolate  hydrologic  data  based  on  a 


network  of  measured  values  in  west-central  Kansas 
with  good  results.  The  program  calculates  values 
at  the  center  of  each  1-mile  section  in  a  predefined 
region  and  facilitates  contouring  of  selected  values. 
The  kriging  technique  was  used  to  produce  the 
hydrologic  maps  in  this  report.  The  principal 
source  of  groundwater  for  agricultural,  industrial, 
and  municipal  use  in  southwestern  Kansas  is  the 
High  Plains  aquifer.  The  aquifer  consists  of  inter- 
bedded  calcium  carbonate-cemented  sand  (mortar 
beds)  of  Miocene  age  (Ogallala  Formation)  and 
Pliocene  age  (undifferentiated  deposits)  and  ranges 
in  thickness  from  zero  to  600  ft.  Depths  to  water  in 
wells  range  from  about  50  to  >  300  ft.  Discharge 
from  wells  ranges  from  50  to  1,200  gallons/minute. 
The  maps  illustrate  hydrologic  conditions  as  they 
existed  during  January  1981  in  the  High  Plains 
aquifer  in  southwestern  Kansas.  Maps  of  the  aqui- 
fer include  altitude  of  the  water  table  and  saturated 
thickness  of  the  aquifer.  (Lantz-PTT) 
W89-08764 


QUALITY-ASSURANCE  DATA  FOR  ROUTINE 
WATER  ANALYSIS  IN  THE  LABORATORIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY  FOR 
WATER-YEAR  1982, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-08767 


WATER  LEVEL  AND  SATURATED  THICK- 
NESS MAPS  OF  THE  ALLUVIAL  AQUIFER  IN 
EASTERN  ARKANSAS,  1984, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
M.  Plafcan,  and  J.  Edds. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4014,  1986.  lp, 
2  fig,  4  maps,  12  ref. 

Descriptors:  'Groundwater  level,  'Alluvial 
aquifers,  'Arkansas,  'Pumpage,  Agriculture, 
Groundwater  depletion,  Seasonal  variation, 
Groundwater  budget,  Aquifers. 

The  Mississippi  River  Valley  alluvial  aquifer,  is  a 
major  source  of  water  for  most  of  eastern  Arkan- 
sas. Agriculture  is  largely  dependent  on  the  aquifer 
as  approximately  3.3  billion  gallon  per  day  are 
withdrawn  for  that  purpose.  Much  smaller  with- 
drawals also  occur  for  industrial,  public  supply, 
and  domestic  use.  The  purpose  of  the  report  is  to 
illustrate,  using  the  spring  and  fall  potentiometric 
surface  maps,  the  water  levels  in  the  alluvial  aqui- 
fer under  pre-pumping  and  post-pumping  condi- 
tions, respectively,  and  to  illustrate,  using  the 
depth-to-water  and  saturated  thickness  maps,  the 
effect  of  heavy  pumpage  in  the  alluvial  aquifer. 
(Lantz-PTT) 
W89-08771 


POTENTIOMETRIC  MAP  OF  THE  MERIDI- 
AN-UPPER WILCOX  AQUIFER  IN  MISSISSIP- 
PI, FALL  1983, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

D.  Darden. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4018,  1986.  lp 
(map),  9  fig,  3  ref. 

Descriptors:  'Potentiometric  level,  'Hydrologic 
maps,  'Maps,  'Meridian-Upper  Wilcox  Aquifer, 
'Mississippi,  Aquifers,  Groundwater  level, 
Groundwater  budget,  Groundwater  recharge. 

The  Meridian-upper  Wilcox  aquifer  consists  of  the 
Meridian  Sand  member  of  the  Tallahatta  Forma- 
tion and  the  uppermost  sand  beds  of  the  Wilcox 
Group.  Thickness  of  the  aquifer  ranges  from  50  ft 
to  500  ft.  Precipitation  recharges  the  Meridian- 
upper  Wilcox  in  the  outcrop  area,  which  extends 
from  Benton  County,  MS,  in  the  north  to  Clarke 
County,  MS,  in  the  south.  The  potentiometric  map 
is  based  on  water  level  measurements  made  in 
about  170  wells  in  the  Meridian-upper  Wilcox  aq- 
uifer   in   October    1983,   and   on   the  approximate 


altitudes  of  water  surfaces  in  some  major  streams 
The  contours  show  altitudes  at  which  water  levels 
would  have  stood  in  tightly  cased  unpumped  wells. 
This  map,  the  second  in  the  series  for  the  Meridi- 
an-upper Wilcox  aquifer,  updates  a  map  that  delin- 
eated the  potentiometric  surface  of  the  aquifer  in 
1979.  (Lantz-PTT) 
W89-08773 


NUMERICAL  SIMULATION  OF  ADVECTIVE- 
DISPERSIVE  MULTISOLUTE  TRANSPORT 
WITH  SORPTION,  ION  EXCHANGE  AND 
EQUILIBRIUM  CHEMISTRY, 

Geological  Survey.  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08776 


METHODS  FOR  ESTIMATING  MAGNITUDE 
AND  FREQUENCY  OF  FLOODS  IN  MON- 
TANA BASED  ON  DATA  THROUGH  1983, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08778 


WATER  LEVELS  IN  MAJOR  ARTESIAN 
AQUIFERS  OF  THE  NEW  JERSEY  COASTAL 
PLAIN,  1983, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08779 


CLUSTER  ANALYSIS  OF  PHYTOPLANKTON 
DATA  COLLECTED  FROM  THE  NATIONAL 
STREAM  QUALITY  ACCOUNTING  NETWORK 
IN  THE  TENNESSEE  RIVER  BASIN,  1974-81, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

D.  W  .  Stephens,  and  J.  B.  Wangsgard. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources    Investigations    Report    86-4029,    1986. 
48p,  15  fig,  7  tab,  2  plates,  20  ref. 

Descriptors:  'Statistics,  'Phytoplankton,  'Tennes- 
see River,  'Statistical  analysis,  'Water  quality, 
'Algae,  Streams,  Data  interpretation,  Computer 
programs,  French  Broad  River,  Algae,  Diatoms, 
Chlorides,  Dissolved  solids,  Biomonitoring,  River 
basins,  Biological  samples,  Data  collections,  Tax- 
onomy. 

A  computer  program,  Numerical  Taxonomy 
System  of  Multivariate  Statistical  Programs 
(NTSYS),  was  used  with  interfacing  software  to 
perform  cluster  analyses  of  phytoplankton  data 
stored  in  the  biological  files  of  the  U.S.  Geological 
Survey.  The  NTSYS  software  performs  various 
types  of  statistical  analyses  and  is  capable  of  han- 
dling a  large  matrix  of  data.  Cluster  analyses  were 
done  on  phytoplankton  data  collected  from  1974  to 
1981  at  four  national  Stream  Quality  Accounting 
Network  stations  in  the  Tennessee  River  basin. 
Analysis  of  the  changes  in  clusters  of  phytoplank- 
ton genera  indicated  possible  changes  in  the  water 
quality  of  the  French  Broad  River  near  Knoxville, 
Tennessee.  At  this  station,  the  most  common 
diatom  groups  indicated  a  shift  in  dominant  forms 
with  some  of  the  less  common  diatoms  being  re- 
placed by  green  and  blue-green  algae.  There  was  a 
reduction  in  genera  variability  between  1974-77 
and  1979-81  sampling  periods.  Statistical  analysis 
of  chloride  and  dissolved  solids  confirmed  that 
concentrations  of  these  substances  were  smaller  in 
1974-77  than  in  1979-81.  At  Pickwick  Landing 
Dam,  the  furthest  downstream  station  used  in  the 
study,  there  was  an  increase  in  the  number  of 
genera  of  'rare'  organisms  with  time.  The  appear- 
ance of  two  groups  of  green  and  blue-green  algae 
indicated  that  an  increase  in  temperature  or  nutri- 
ent concentrations  occurred  from  1974  to  1981,  but 
this  could  not  be  confirmed  using  available  water 
quality  data.  Associations  of  genera  forming  the 
phytoplankton  communities  at  three  stations  on  the 
Tennessee  River  were  found  to  be  seasonal.  Nodal 
analysis  of  combined  data  from  all  four  stations 
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used  in  the  study  did  not  identify  any  seasonal  or 
temporal  patterns  during  1974-81.  Cluster  analysis 
using  the  NYSYS  programs  was  effective  in  reduc- 
ing the  large  phytoplankton  data  set  to  a  managea- 
ble size  and  provided  considerable  insight  into  the 
structure  of  phytoplankton  communities  in  the 
Tennessee  River  basin.  Problems  encountered 
using  cluster  analysis  were  the  subjectivity  intro- 
duced in  the  definition  of  meaningful  clusters,  and 
the  lack  of  taxonomic  identification  to  the  species 
level.  (Author's  abstract) 
W89-08780 


POTENTIAL  FOR  UPDIP  MOVEMENT  OF  SA- 
LINEWATER  IN  THE  EDWARDS  AQUIFER, 
SAN  ANTONIO,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08782 


HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  CRYSTALLINE-ROCK 
AQUIFERS  OF  ARCHEAN  AND  PROTEROZO- 
IC  AGE,  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
H.  W.  Anderson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4033,  1986.  3p, 
12  fig,  13  tab,  31ref. 

Descriptors:  *Aquifer  characteristics,  'Hydrologic 
maps,  'Geologic  mapping,  *Geohydrology, 
•Groundwater  quality,  'Aquifers,  Minnesota, 
Groundwater  movement,  Dissolved  solids,  Rocks, 
Magnesium,  Bicarbonate,  Geologic  formations, 
Geologic  history. 

Five  aquifers  in  crystalline  rocks  of  Archean  and 
Proterozoic  age  in  Minnesota  include  in  descend- 
ing order  the  North  Shore  Volcanic,  Sioux  Quartz- 
ite,  Proterozoic  metasedimentary,  Biwabik  Iron 
formation  and  undifferentiated  Precambrian 
aquifers.  The  North  Shore  Volcanic  aquifer  gener- 
ally yields  <  15  gal/min  to  wells  from  interflow 
sediments  and  fractures  in  the  basaltic  lava  flows 
along  the  northern  shore  of  Lake  Superior  and 
along  the  upper  St.  Croix  River.  Dissolved  solids 
concentrations  range  from  91  to  74,300  mg/L,  and 
the  water  is  of  several  chemical  types.  The  Sioux 
Quartzite  aquifer  yields  from  1  to  450  gal/min  to 
wells  open  to  joints  and  fractures  and  loose  sand 
zones  in  the  predominantly  pink  orthoquartzite  in 
southwestern  Minnesota.  Dissolved  solids  concen- 
trations range  from  237  mg/L  in  water  from  wells 
in  outcrop  areas  to  2,300  mg/L  from  wells  where 
the  Sioux  Quartzite  aquifer  underlies  Cretaceous 
rocks  or  thick  Des  Moines  drift.  The  water  gener- 
ally is  a  calcium  sulfate  type.  The  Proterozoic 
metasedimentary  aquifer  generally  yields  <  20 
gal/min  to  wells  in  weathered  regolith  and  frac- 
tures in  thin-bedded  gray  to  black  argillite  in 
north-central  Minnesota.  Dissolved  solids  concen- 
trations generally  range  from  126  to  340  mg/L, 
and  the  water  is  a  calcium  magnesium  bicarbonate 
type.  The  Biwabik  Iron  formation  aquifer  yields 
1,000  gal/min  to  wells  in  leached  zones  in  the 
ferruginous  chert  and  interbedded  hematite  and 
magnitite  iron  ore  in  north-central  Minnesota.  Dis- 
solved solids  range  from  157  to  388  mg/L  in  water 
that  is  a  calcium  magnesium  bicarbonate  type.  The 
undifferentiated  Precambrian  aquifer  generally 
yields  <  25  gal/min  to  wells  from  fractures  and 
the  weathered  regolith  developed  on  a  variety  of 
crystalline-rock  types.  Wells  have  been  developed 
in  parts  of  the  aquifer  throughout  the  State  except 
in  the  southeast  where  it  is  too  deeply  buried. 
Dissolved  solids  concentrations  average  <  400 
mg/L  in  central  and  northeastern  Minnesota,  but 
average  about  700  mg/L  in  the  northwest  and  900 
mg/L  in  the  south  west.  The  water  is  a  calcium 
magnesium  bicarbonate  type  in  central  and  north- 
eastern Minnesota  and  a  variety  of  mixed  water 
types  in  northwestern  and  Southwestern  Minneso- 
ta. (Author's  abstract) 
W89-08783 


GROUND-WATER    AVAILABILITY    IN    THE 
BLACK  RIVER  BASIN,  NEW  YORK, 


Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

R.  M.  Waller. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4040,  1986.  3p, 
3  maps,  9  ref. 

Descriptors:  'Groundwater  availability,  'Ground- 
water budget,  'Hydrologic  maps,  'New  York, 
Black  River,  Hydrologic  data  collections,  Maps, 
Aquifers,  Well  yield,  Geohydrology,  Geologic 
mapping. 

There  are  three  maps  in  this  set,  which  were 
prepared  in  1966-68  as  part  of  a  study  on  the  water 
resources  of  the  Black  River  basin  in  cooperation 
with  the  New  York  State  Department  of  Environ- 
mental Conservation.  The  data  presented  on  the 
maps  show  well  locations,  well  yield  from  bedrock 
aquifers,  and  well  yield  from  unconsolidated 
aquifers.  The  well  location  map  shows  locations  of 
all  wells  represented  in  the  initial  report.  The  well 
yields  given  on  the  bedrock  aquifer  map  were 
recorrelated  with  the  most  recent  New  York  State 
geologic  maps;  the  well  yields  shown  on  the  un- 
consolidated aquifer  map  are  correlated  with  a 
surficial  geology  map  of  the  area.  (Lantz-PTT) 
W89-08790 


SURFICIAL  GEOLOGY  AND  GROUND- 
WATER AVAILABILITY  IN  THE  ALLEGHENY 
RIVER  BASIN  AND  PART  OF  THE  LAKE 
ERIE  BASIN,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

M.  H.  Frimpter. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4041,  1986.  2p, 
2  maps,  3  ref. 

Descriptors:  'Hydrologic  maps,  'Geologic  map- 
ping, 'Groundwater  availability,  'New  York, 
'Geohydrology,  'Groundwater  budget,  'Alleghe- 
ny River,  'Maps,  'Lake  Erie,  Hydrologic  data 
collections,  Well  yield,  River  basins,  Lake  basins. 

New  York  State's  need  to  develop  a  groundwater 
management  program  for  protection  of  its  aquifers 
led  in  1985  to  a  cooperative  program  between  the 
U.S.  Geological  Survey  and  the  New  York  State 
Department  of  Environmental  Conservation 
(through  regional  planning  agencies)  to  publish 
data  from  previous  studies.  The  two  maps  present- 
ed are  from  original  compilations  done  in  a  1967 
study.  Sheet  1  depicts  the  surficial  geology  as 
mapped  in  1967;  sheet  2  shows  the  groundwater 
availability  (well  yield)  throughout  the  basin. 
These  maps  are  presented  at  1:250,000  scale  for 
compatibility  with  published  maps  of  adjacent 
river  basins.  (Lantz-PTT) 
W89-08791 


POTENTIOMETRIC  MAP  OF  THE  COCK- 
FIELD  AQUIFER  IN  MISSISSIPPI,  FALL  1984, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

D.  Darden. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4042,  1986.  lp, 
1  map,  5  ref. 

Descriptors:  'Subsurface  mapping,  'Groundwater 
level,  'Mississippi,  'Aquifer  characteristics,  *Po- 
tentiometric  level,  'Cockfield  Aquifer,  'Hydrolog- 
ic maps,  'Mississippi,  Hydrologic  data  collections, 
Aquifers,  Groundwater  budget,  Maps. 

This  map,  the  second  in  a  series  for  the  Cockfield 
aquifer  in  Mississippi,  follows  a  map  that  delineat- 
ed the  1980  potentiometric  surface  of  the  aquifer. 
This  water  level  map  is  based  on  water  level 
measurements  made  in  about  80  wells  in  the  Cock- 
field aquifer  in  the  fall  of  1984.  The  contours  show 
altitudes  at  which  water  levels  would  have  stood 
in  tightly  cased  unpumped  wells  in  fall  1984. 
(Lantz-PTT) 
W89-08792 


GROUND-WATER  LEVELS  IN  THREE 
BASALT  HYDROLOGIC  UNITS  UNDERLYING 
THE  COLUMBIA  PLATEAU  IN  WASHING- 
TON AND  OREGON,  SPRING  1984, 

K.  J.  Whiteman. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4046,  1986.  4p, 
3  fig,  3  maps,  9  ref. 

Descriptors:  'Geohydrology,  'Subsurface  map- 
ping, 'Geologic  units,  'Basalts,  'Washington, 
'Oregon,  'Groundwater  level,  'Hydrologic  maps, 
Columbia  River,  Hydrologic  data  collections, 
Groundwater  movement,  Flow  patterns,  Ground- 
water irrigation,  Groundwater  recharge. 

Groundwater  level  contour  maps  for  three  basalt 
units  of  the  Columbia  River  Basalt  Group  were 
constructed  for  the  Columbia  Plateau  in  Washing- 
ton and  Oregon,  using  water  levels  measured  at 
about  1,500  wells  during  spring  1984  and  ground- 
water flow  information  developed  for  spring  1983 
in  the  Washington  part  of  the  study  area.  The 
dominant  pattern  of  groundwater  movement  in  all 
three  units  indicates  flow  from  higher  elevations 
toward  major  surface  drainage  features.  Variations 
in  flow  direction  from  one  unit  to  the  next  appear 
to  be  related  to  depth  of  burial  below  overlying 
units.  Upgradient  flexures  of  water  level  contours 
north  of  Connell  and  south  of  Umatilla  show  ef- 
fects of  prolonged  irrigation  pumpage.  Down  gra- 
dient flexures  in  an  area  south  of  Potholes  Reser- 
voir in  the  vicinity  of  the  East  Low  Irrigation 
Canal  show  the  effects  of  increased  man-induced 
recharge.  (Author's  abstract) 
W89-08795 


DUAL  POROSITY  MODEL  FOR  SIMULATING 
SOLUTE  TRANSPORT  IN  OIL  SHALE, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-08796 


GROUND-WATER  AVAILABILITY  IN  THE 
GENESEE  RIVER  BASIN  IN  NEW  YORK  AND 
PENNSYLVANIA, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

J.  C.  Kammerer,  and  W.  A.  Hobba. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4048,  1986.  4p, 
4  maps,  4  ref. 

Descriptors:  'Groundwater  availability,  'Subsur- 
face mapping,  'Groundwater  budget,  'Hydrologic 
maps,  'New  York,  'Pennsylvania,  Genesee  River, 
Maps,  Aquifers,  Hydrologic  data  collections,  Geo- 
hydrology, Test  wells. 

New  York  State's  need  to  develop  a  groundwater 
management  strategy  for  the  protection  of  its 
aquifers  led,  in  1985,  to  a  cooperative  program 
between  the  U.S.  Geological  Survey  and  the  New 
York  State  Department  of  Environmental  Conser- 
vation, through  the  Genesee/Finger  Lakes  Re- 
gional Planning  Council,  to  publish  basinwide 
groundwater  availability  maps.  As  a  part  of  this 
program,  several  maps  that  had  been  compiled 
during  the  1960s,  were  selected  for  publication 
through  a  grant  between  the  State  and  several 
regional  planning  agencies.  These  maps  depict  the 
surficial  geology  and  groundwater  availability  of 
the  basin  at  1:125,000  scale.  Each  map  consists  of 
two  sheets;  sheets  1  and  2  depict  the  groundwater 
availability  and  geology  of  the  northern  and  south- 
ern parts  of  the  basin,  and  sheets  3  and  4  depict 
well  and  test-hole  locations  within  the  northern 
and  southern  parts  of  the  basin.  (Lantz-PTT) 
W89-08797 


SIMULATION  OF  UNSTEADY  FLOW  IN  THE 
MILWAUKEE  HARBOR  ESTUARY  AT  MIL- 
WAUKEE, WISCONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2H. 
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W 89-08798 

ALTITUDE  OF  THE  FRESHWATER-SALT- 
WATER INTERFACE  IN  A  REGIONALLY  EX- 
TENSIVE COASTAL  PLAIN  AQUIFER  OF 
MISSISSIPPI,  ALABAMA,  AND  GEORGIA, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

D.  J.  Strickland,  and  G.  L.  Mahon. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4058,  1986.  lp, 
1  map,  14  ref. 

Descriptors:  *Coastal  plains,  *Hydrologic  maps, 
♦Saline-freshwater  interfaces,  'Coastal  aquifers, 
•Geohydrology,  'Mississippi,  'Alabama,  'Geor- 
gia, Dissolved  solids,  Water  use,  Groundwater 
level,  Well  logs,  Computer  models,  Finite  differ- 
ence methods,  Salinity. 

Geophysical  well  logs  from  over  150  oil  test  and 
water  wells  in  Mississippi,  Alabama,  and  Georgia 
were  examined  and  calculations  of  the  dissolved 
solids  concentration  in  ground  water  were  made 
using  the  spontaneous  potential  deflection  as  a 
measure  of  ionic  activity.  The  values  derived  from 
these  calculations  were  used  to  prepare  a  map 
showing  the  altitude  relative  to  sea  level  at  which 
the  concentration  of  dissolved  solids  in  the  ground- 
water reached  10,000  mg/L  within  a  regionally 
extensive  aquifer  in  Mississippi,  Alabama,  and 
Georgia.  A  dissolved  solids  concentration  of 
10,000  mg/L  is  used  to  delineate  the  interface 
between  moderately  saline  and  saline  water;  10,000 
mg/L  dissolved  solids  was  designated  to  delineate 
the  freshwater-saltwater  interface.  For  a  finite  dif- 
ference computer  flow  model  being  used  this  inter- 
face represents  the  location  where  horizontal  flow 
of  freshwater  is  greatly  diminished.  10,000  mg/L 
also  is  the  lower  limit  for  dissolved  solids  concen- 
trations for  water  in  target  zones  for  injection 
wells.  This  10,000  mg/L  dissolved  solids  line  is  of 
value  as  a  water  quality  indicator;  although  water 
containing  3,000  to  10,000  mg/L  or  more  of  dis- 
solved solids  is  too  saline  for  agricultural  use 
(upper  limit  approximately  3,000  mg/L),  it  may  be 
useful  for  some  industrial  purposes.  Waters  con- 
taining dissolved  solids  concentrations  >  10,000 
mg/L  have  little  potential  for  any  use  involving 
human  activities.  (Lantz-PTT) 
W89-08803 

GENERALIZED      POTENTIOMETRIC      SUR- 
FACE OF  THE  CATAHOULA   AQUIFER   IN 
CENTRAL  LOUISIANA,  1980, 
Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

A.  Martin,  and  C.  D.  Whiteman. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  86-4059,  1986.  lp, 
1  fig,  1  map,  17  ref. 

Descriptors:  'Groundwater  level,  'Potentiometric 
level,  'Catahoula  Aquifer,  'Aquifer  characteris- 
tics, 'Hydrologic  maps,  'Louisiana,  Maps, 
Aquifers,  Hydrologic  data  collections,  Saline 
water  intrusion,  Groundwater  quality,  Water  table 
fluctuations. 

Generalized  contours  of  the  altitude  of  water 
levels  in  wells  completed  in  the  Catahoula  aquifer 
in  central  Louisiana,  are  illustrated  by  this  map. 
Most  water  level  measurements  used  in  compiling 
the  map  were  made  in  1980;  however,  in  parts  of 
the  State  where  water  levels  from  1980  were  un- 
available and  where  evidence  indicated  little 
change  in  water  level,  some  measurements  from  as 
early  as  1961  and  as  late  as  1982  were  used. 
Groundwater  levels  in  and  near  the  outcrop  areas 
fluctuate  2  ft  or  less  yearly  and  no  significant  long- 
term  declines  have  occurred.  The  slow  downward 
trend  in  water  level  altitude  since  early  1976  may 
be  caused  by  pumpage  from  the  Catahoula  aquifer 
by  a  rural  water  system  approximately  3  miles 
away.  Recharge  to  the  Catahoula  aquifer  occurs 
by  rainfall  on  the  upland  outcrop-subcrop  areas. 
Saltwater  occurs  throughout  the  Catahoula  aquifer 
downgradient  from  the  outcrop  area.  The  'approxi- 
mate limit  of  freshwater'  line  on  the  map  indicates 


the  downgradient  limit  of  water  with  a  concentra- 
tion of  chloride  <  250  mg/L;  the  line  was  deter- 
mined using  water  quality  data  and  analysis  of 
resistivity  curves  from  geophysical  well  logs. 
Water  from  the  Catahoula  aquifer  is  used  for  mu- 
nicipal, industrial,  and  domestic  purposes.  Total 
pumpage  from  the  aquifer  in  Louisiana  was  slightly 
over  1.1  million  gallons/day  in  1980.  Local  cones 
of  depression  result  from  pumpage  just  east  of 
Anacoco  in  Vernon  Parish  and  northwest  of  Jones- 
ville  in  Catahoula  Parish.  (Lantz-PTT) 
W89-08804 


SIMULATED  EFFECTS  OF  PROJECTED 
PUMPING  ON  THE  AVAILABILITY  OF 
FRESHWATER  IN  THE  EVANGELINE  AQUI- 
FER IN  AN  AREA  SOUTHWEST  OF  CORPUS 
CHRISTI,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-08807 

MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  COTTONWOOD  CREEK 
AREA,  SHASTA  AND  TEHAMA  COUNTIES, 
CALIFORNIA,  1983-84, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

K.  E.  Evenson,  and  W.  B.  Kinsey. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4184,  1985.  lp, 
3  fig,  2  tab,  8  ref. 

Descriptors:  'Hydrologic  maps,  'Groundwater 
level,  'Maps,  'Groundwater  budget,  'California, 
•Cottonwood  Creek,  'Groundwater  quality, 
Groundwater  recharge,  Seasonal  variation,  Ni- 
trates, Iron,  Manganese,  Dissolved  solids,  Baseline 
studies. 

In  September  1982,  two  groundwater  monitoring 
networks  were  established  in  the  Cottonwood 
Creek  area.  These  networks  were  to  monitor 
groundwater  levels  and  groundwater  quality  in 
order  to  document  baseline  conditions  prior  to 
construction  of  two  proposed  dams:  the  Dutch 
Gulch  Dam  to  be  located  on  Cottonwood  Creek 
and  the  Tehama  Dam  to  be  located  on  South  Fork 
Cottonwood  Creek.  The  groundwater  level  net- 
work is  part  of  an  ongoing  monitoring  program, 
whereas  the  groundwater  quality  network  was  dis- 
continued in  1984.  This  report  summarizes  the 
second  year  of  data  (August  1983  to  March  1984) 
for  groundwater  levels,  and  both  years  of  data 
(October  1983  to  May  1984)  for  groundwater  qual- 
ity. The  groundwater  quality  monitoring  network 
had  47  wells  and  samples  were  collected  semiannu- 
ally. Significant  changes  in  water  quality  were  not 
detected,  and  few  wells  exceeded  U.S.  EPA  rec- 
ommended limits  for  maximum  concentrations  of 
any  constituent  in  domestic  or  irrigation  water 
supplies.  Constituents  present  in  concentrations 
greater  than  EPA  drinking  water  recommended 
limits  were  nitrate-nitrogen,  iron,  and  manganese. 
Concentrations  of  dissolved  solids  were  low  in 
comparison  to  concentrations  in  groundwater 
throughout  the  northern  Sacramento  Valley,  but 
were  average  for  the  Redding  basin.  (Lantz-PTT) 
W89-08809 


FLOOD  OF  OCTOBER  1983  IN  SOUTHEAST- 
ERN ARIZONA-AREAS  OF  INUNDATION  IN 
SELECTED  REACHES  ALONG  THE  GILA 
RIVER, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

J.  M.  Garrett,  R.  H.  Roeske,  and  B.  N.  Bryce. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4225-A,  1986. 
3p,  6  ref,  7  photos,  4  ref. 

Descriptors:  'Hydrologic  maps,  'Flooding, 
'Floods,  'Gila  River,  'Arizona,  Aerial  photogra- 
phy, Flood  forecasting,  Flood  routing,  Flood  pro- 
files. 

The  flood  of  October  1983  on  the  Gila  River  from 
the  head  of  Safford  Valley  to  San  Carlos  Reservoir 


was  the  largest  since  at  least  1906.  This  report 
documents  an  unusual  flood  on  the  Gila  River  by 
showing  the  inundated  areas  in  selected  reaches 
and  by  presenting  information  on  runoff  and  flood 
frequency.  The  boundaries  of  the  inundated  areas 
will  serve  as  an  aid  in  estimating  future  flood  risk. 
Flood  boundaries  were  delineated  along  three 
reaches  of  the  Gila  River:  (1)  From  the  head  of 
Safford  Valley  to  San  Carlos  Reservoir,  (2)  from 
Winkelman  to  Kelvin,  and  (3)  from  Ashurst- 
Hayden  Dam  to  the  confluence  with  the  Salt 
River.  In  the  intervening  reaches,  the  flow  general- 
ly was  confined  to  narrow  canyons.  Aerial  photo- 
graphs taken  on  October  7,  1983,  were  used  to 
delineate  the  boundaries  of  the  inundated  areas 
along  the  Gila  River.  The  boundaries  were  verified 
on  the  basis  of  other  aerial  photographs  taken 
during  and  after  the  flood,  interviews  with  local 
residents  and  other  investigators,  and  onsite  inspec- 
tions. Several  small  islands  of  high  ground  within 
the  boundaries  may  not  have  been  inundated  but 
are  shown  as  inundated  areas  on  the  photomosaics 
because  they  could  not  be  identified.  (Lantz-PTT) 
W89-08815 


GROUND-WATER  LEVELS  IN  THE  LOWER 
PALEOZOIC  CARBONATE  ROCKS  OF  WEST- 
ERN CHESTER  VALLEY,  CHESTER  COUNTY, 
PENNSYLVANIA,  NOVEMBER  1984, 
C.  R.  Wood. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85^4224,  (1985). 
lp,  1  map. 

Descriptors:  'Maps,  'Groundwater  level,  'Car- 
bonate rocks,  'Chester  County,  'Pennsylvania, 
Groundwater  budget,  Water  table,  Wells. 

One  map  describes  the:  (1)  areas  of  contact  be- 
tween carbonate  (contoured)  and  noncarbonate 
rocks;  (2)  line  of  equal  water  table  altitude;  (3)  well 
locations;  and  (4)  groundwater  and  water  table 
profiles  in  western  Chester  County,  PA.  (Lantz- 
PTT) 
W89-08816 


WATER-QUALITY  MAPS  FOR  SELECTED 
UPPER  CRETACEOUS  WATER-BEARING 
ZONES  IN  THE  SOUTHEASTERN  COASTAL 
PLAIN, 

R.  W.  Lee. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4193,  1985.  2p, 
2  fig,  12  maps,  36  ref. 

Descriptors:  'Subsurface  mapping,  'Coastal  plains, 
•Water  quality,  'Maps,  'Groundwater  quality, 
•Coastal  aquifers,  'Georgia,  'Alabama,  *South 
Carolina,  Aquifers,  Bicarbonates,  Sodium  chloride, 
Dissolved  solids,  Iron,  Chlorides,  Saline  water  in- 
trusion, Groundwater  recharge,  Groundwater 
movement. 

Water  quality  maps  of  the  three  most  prominent 
water  bearing  zones  of  the  A4  aquifer  in  the  south- 
eastern Coastal  Plain  show  the  areal  distributions 
of  concentrations  of  dissolved  solids,  dissolved 
chloride,  and  dissolved  iron,  and  hydrochemical 
facies.  Dissolved  solids,  dissolved  chloride,  and 
dissolved  iron  concentrations  increase  from  out- 
crop toward  downgradient  areas.  Dissolved  solids 
and  dissolved  chloride  systematically  increase  far- 
ther downgradient,  owing  to  mineral/water  inter- 
actions and  to  the  presence  of  saline  water  in  the 
deeper  parts  of  the  water  bearing  zones  of  the  A4 
aquifer.  Dissolved  iron  concentrations  decrease 
farther  downgradient,  however,  then  increase 
again  as  the  groundwater  becomes  more  saline. 
There  are  three  major  hydrochemical  factors  in 
the  water  bearing  zones  of  the  A4  aquifer:  calcium 
bicarbonate  in  the  upgradient  recharge  areas, 
sodium  bicarbonate  downgradient  from  the  re- 
charge areas  where  waters  contain  dissolved  solids 
concentrations  ranging  from  50  to  500  mg/L,  and 
sodium  chloride  in  the  deep  downgradient  parts  of 
the  zone.  The  concentrations  of  dissolved  solids 
and  chloride  appear  to  increase  in  groundwater 
discharge   areas.   Groundwater  withdrawals   near 
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Tupelo  and  West  Point,  MS,  and  Montgomery, 
AL,  may  have  caused  more  saline  water  to  move 
laterally  from  downgradient  areas  toward  pumping 
centers.  In  Greene  and  Hale  Counties,  AL,  dis- 
charge to  the  Sipsey  and  Black  Warrior  Rivers  has 
apparently  caused  saline  water  in  the  deep  parts  of 
the  zone  to  move  upward.  A  similar  effect  is 
observed  in  northern  Lowndes  County,  AL,  with 
apparent  discharge  groundwater  to  the  Alabama 
River.  (Lantz-PTT) 
W89-08817 


LAND  SUBSIDENCE  IN  THE  SAN  JOAQUIN 
VALLEY,  CALIFORNIA,  AS  OF  1983, 

For   primary   bibliographic   entry   see   Field   6G. 
W89-08819 


GEOHYDROLOGY    OF   THE    HIGH    PLAINS 
AQUIFER,  WESTERN  KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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SIMULATION  ANALYSIS  OF  WATER-LEVEL 

CHANGES    IN    THE    NAVAJO    SANDSTONE 

DUE  TO  CHANGES  IN  THE  ALTITUDE  OF 

LAKE     POWELL     NEAR     WAHWEAP     BAY, 

UTAH  AND  ARIZONA, 

Geological  Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08826 


EVALUATION  OF  WATER-QUALITY  DATA 
FROM  HYDROLOGIC  ACCOUNTING  UNIT 
051100,  GREEN  RIVER  BASIN,  KENTUCKY, 

Geological    Survey,    Louisville,    KY.   Water   Re- 
sources Div. 
D.  W.  Leist. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4208,  1986. 
49p,  17  fig,  18  tab,  33  ref. 

Descriptors:  *Data  interpretation,  *Water  quality, 
•Kentucky,  *Data  interpretation,  *Green  River, 
Specific  conductivity,  Hydrogen  ion  concentra- 
tion, Phosphorus,  Nitrogen,  Chlorides,  Sulfates, 
Iron,  Water  temperature,  Suspended  sediment, 
Water  pollution  sources. 

Streamflow  and  water  quality  data  collected  by 
the  U.S.  Geological  Survey  (USGS)  and  the  Ken- 
tucky Natural  Resources  and  Environmental  Pro- 
tection Cabinet  from  37  sites  in  the  Green  River 
basin  were  compared  to  data  from  the  USGS  Na- 
tional Stream  Quality  Accounting  Network 
(NASQAN)  Station,  Green  River  near  Beech 
Grove,  Kentucky.  This  comparison  was  used  to 
determine  variability  of  water  quality  data 
throughout  the  basin,  and  to  determine  if  water 
quality  data  from  the  NASQAN  station  were  rep- 
resentative of  water  quality  data  upstream.  Water 
quality  concentrations,  yields,  and  trends  were 
studied.  Water  quality  data  from  the  NASQAN 
station  were  fairly  representative  conditions 
throughout  the  basin  for  specific  conductance,  pH, 
phosphorus  and  nitrogen,  but  were  not  representa- 
tive for  chloride,  sulfate,  iron,  and  water  tempera- 
ture. Water  quality  characteristics  which  were  not 
representative  can  generally  be  attributed  to  im- 
pacts of  specific  land  uses  such  as  coal  mining  or 
oil  production.  Mean  concentrations  of  suspended 
sediment  were  similar,  but  extreme  concentrations 
varied  throughout  the  basin.  There  were  no  tem- 
poral trends  detected  in  instantaneous  streamflow, 
sulfate,  or  total  iron  concentrations.  Specific  con- 
ductance was  increasing  at  three  stations  and  de- 
creasing at  one,  chloride  was  increasing  at  two 
stations  and  decreasing  at  one,  phosphorus  was 
increasing  at  two  stations,  dissolved  iron  was  in- 
creasing at  one  station  and  decreasing  at  one,  pH 
was  increasing  at  three  stations  and  decreasing  at 
two,  suspended  sediment  was  increasing  at  one 
station  and  decreasing  at  one,  and  water  tempera- 
ture was  decreasing  at  two  stations.  The 
NASQAN  station  had  increasing  trends  in  chlo- 
ride, phosphorus,  pH,  and  suspended  sediment,  and 


a  decreasing  trend  in  water  temperature  with  time. 

(Author's  abstract) 

W89-08827 


ANALYSIS  OF  LONG-DURATION  PIEZOME- 
TRIC  RECORDS  FROM  BURKINA  FASO 
USED  TO  DETERMINE  AQUIFER  RE- 
CHARGE, 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans  (France). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-08861 


CURRENT  STATE  OF  HYDROLOGIC  MODEL- 
ING AND  ITS  LIMITATIONS, 

Dames  and  Moore,  Golden,  CO. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08864 


UK  FLOOD  STUDIES  REPORT:  CONTINUING 
RESPONSIBILITIES  AND  RESEARCH  NEEDS, 

Institute  of  Hydrology,  Wallingford  (England). 
M.  Beran. 

IN:  Flood  Hydrology:  Proceedings  of  the  Interna- 
tional Symposium  on  Flood  Frequency  and  Risk 
Analyses,  14-17  May  1986,  Louisiana  State  Univer- 
sity, Baton  Rouge,  U.S.A.  D.  Reidel  Publishing 
Company,  Boston,  MA.  1987.  p  27-39,  2  fig,  3  tab, 
32  ref. 

Descriptors:  *  Publications,  *Handbooks,  *Flood 
control,  'Research  priorities,  Flood  forecasting, 
Hydrologic  data  collections,  Training,  United 
Kingdom. 

The  UK  Flood  Studies  Report  was  published  in 
1975  following  four  years  of  research  by  up  to  25 
specialists  at  four  research  centers.  It  contains 
flood  estimation  procedures  now  adopted  as  stand- 
ard in  the  United  Kingdom.  Ten  years  of  applica- 
tion remains  unsurpassed  for  the  scope  of  its  rec- 
ommendations, its  exhaustive  use  of  a  national  data 
set,  and  its  translation  of  research  methods  into 
practical  tools.  Its  acceptance  into  the  UK  water 
industry  has  been  all  but  total.  The  main  features 
and  applications  of  the  Report  are  reviewed  and 
the  importance  is  emphasized  of  a  mechanism  for 
after-sales  servicing,  for  training,  and  for  dissemi- 
nating updates.  Research  into  flood  hydrology  has 
continued  in  the  UK  and  the  continuing  debates  on 
issues  raised  are  reported.  Some  special  problems 
and  responsibilities  are  discussed  arising  from  ap- 
plying research  in  an  area  where  engineering  and 
legal  considerations  may  dominate.  (See  also  W89- 
08863)  )(Author's  abstract) 
W89-08866 


ASPECTS    OF    FLOOD    LEVEL    COMPUTA- 
TIONS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-08874 


SHOT-NOISE  MODEL  OF  STREAMFLOW, 

Kentucky   Univ.,   Lexington.   Dept.   of  Statistics. 
For  primary  bibliographic  entry  see  Field  2E. 

W89-08875 


SYNTHETIC     FLOW     GENERATION     WITH 
STOCHASTIC  MODELS, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08877 


REDUCTION  OF  UNCERTAINTIES  IN  THE 
FLOOD  ESTIMATION  IN  THE  CZECHOSLO- 
VAK SECTION  OF  DANUBE  RIVER, 

Slovak     Hydrometeorological     Inst.,     Bratislava 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08878 


REAL-TIME  FLOOD  FORECASTING  IN  THE 
RIVER  SECTION  WITH  UNGAGED  TRIBU- 
TARIES, 


Slovak     Hydrometeorological     Inst.,     Bratislava 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08879 


FLOOD  FORECASTING  MODEL  FOR  CITAN- 
DUY  RIVER  BASIN, 

Uttar  Pradesh  Irrigation  Research  Inst.  Roorkee 

(India). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08880 


UNCERTAINTY  AND  CONFIDENCE  IN  ESTI- 
MATING FLOOD  FREQUENCIES  FROM 
HURRICANES  AND  NORTHEASTERS  AT  UN- 
GAGED  COAST  LOCATIONS:  A  NEW  METH- 
ODOLOGY, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-08881 


STAGE-FREQUENCY  CURVES  FOR  FLOOD- 
ING DUE  TO  WAVE  OVERTOPPING  OF  SEA- 
WALLS, 

Coastal  Engineering  Research  Center,  Vicksburg, 

MS. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08882 


ERRORS  DUE  TO  LINEARIZATION  IN  TIDAL 
PROPAGATION, 

South  Florida  Water  Management  District,  West 

Palm  Beach. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-08885 


BED  LOAD  SAMPLING  AND  ANALYSIS, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08938 


CONCEPTUAL      MODELS      OF     SEDIMENT 
TRANSPORT  IN  STREAMS, 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08947 


INVESTIGATION  OF  SEDIMENT  ROUTING 
BY  SIZE  FRACTIONS  IN  A  GRAVEL-BED 
RIVER, 

Simons,  Li  and  Associates,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-08948 


TIME-VARYING  STOCHASTIC  MODEL  OF 
THE  FREQUENCY  AND  MAGNITUDE  OF 
BED  LOAD  TRANSPORT  EVENTS  IN  TWO 
SMALL  TROUT  STREAMS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-08963 


ESTIMATING  THE  TRANSPORT  AND  DEPO- 
SITION  OF  MINING  WASTE  AT  OK  TEDI, 

Ok  Tedi  Mining  Ltd.,  Port  Moresby  (Papua  New 

Guinea). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-08965 


SYNTHESIS  OF  BOREHOLE  GEOPHYSICAL 
DATA  AT  THE  UNDERGROUND  RESEARCH 
LABORATORY,  MANITOBA,  CANADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-08980 


SEDIMENT-TRANSPORT  CURVES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 
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W89-08989 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  WEST-CEN- 
TRAL  FLORIDA,  SEPTEMBER  1987, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

B.  R.  Lewelling. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-683,  1987.  lp,  2  fig,  1  map,  2 
ref. 

Descriptors:  *Potentiometric  level,  *Floridan  Aq- 
uifer, *Maps  *Florida,  'Groundwater  level,  Hy- 
drologic  data  collections,  Groundwater  manage- 
ment, Seasonal  variation. 

The  potentiometric  surface  in  the  Upper  Floridan 
aquifer  was  mapped  by  determining  the  altitude  of 
water  levels  in  a  network  of  wells  and  is  represent- 
ed on  maps  by  contours  that  connect  points  of 
equal  altitude.  Maps  of  the  potentiometric  surface 
of  the  Upper  Floridan  aquifer  in  west-central  Flor- 
ida are  prepared  semiannually  by  the  U.S.  Geologi- 
cal Survey.  Maps  for  May  and  September  show, 
respectively,  the  potentiometric  surface  of  the  nor- 
mally expected  annual  low  and  high  water  level 
conditions.  Potentiometric  surface  maps  have  been 
prepared  for  January  1964,  May  1969,  May  1971  to 
1974,  and  for  each  May  and  September  since  1975. 
The  potentiometric  surface  of  the  Upper  Floridan 
aquifer  is  shown  for  September  1987.  Most  of  the 
water  level  data  were  collected  by  the  U.S.  Geo- 
logical Survey  during  the  period  of  September  14- 
18.  Supplemental  data  were  collected  by  other 
agencies  and  companies.  This  map  represents 
water  level  conditions  near  the  end  of  the  summer 
rainy  season  when  groundwater  withdrawals  for 
agricultural  use  are  low  and  therefore,  when  the 
potentiometric  surface  is  near  its  highest  level  for 
the  year.  (See  also  W88-03126)  (Lantz-PTT) 
W89-09OO0 


PRELIMINARY  WATER-USE  ESTIMATES  IN 
THE  UND  STATES  IN  1985, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-09002 


POTENTIOMETRIC  SURFACE  OF  THE  IN- 
TERMEDIATE AQUIFER  SYSTEM,  WEST- 
CENTRAL  FLORIDA,  MAY  1987, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

B.  R.  Lewelling. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  Co  80225.  USGS 
Open-File  Report  87-705,  1988.  l(map)p,  6  fig,  3 
ref. 

Descriptors:  'Potentiometric  level,  'Aquifer  sys- 
tems, 'Florida,  'Maps,  'Groundwater  level, 
Aquifers,  Well  yields,  Groundwater  budget,  Geo- 
hydrology,  Hydrologic  data. 

The  intermediate  aquifer  system  within  the  South- 
west Florida  Water  Management  District  underlies 
a  5,000  sq  mi  area  of  De  Soto,  Sarasota,  Hardee, 
Manatee,  and  parts  of  Charlotte,  Hillsborough, 
Highlands,  and  Polk  Counties.  The  intermediate 
aquifer  system  occurs  between  the  overlying  surfi- 
cial  aquifer  system  and  the  underlying  Floridan 
aquifer  system,  and  consists  of  layers  of  sand,  shell, 
clay,  marl,  limestone,  and  dolom  of  the  Tamiami, 
Hawthorn,  and  Tampa  Formations  of  late  Tertiary 
age.  The  intermediate  aquifer  system  contains  one 
or  more  water-bearing  units  separated  by  discon- 
tinuous confining  units.  This  aquifer  system  is  the 
principal  source  of  potable  water  in  the  southwest- 
ern part  of  the  study  area  and  is  widely  used  as  a 
source  of  water  in  other  parts  where  wells  are 
open  to  the  intermediate  aquifer  system  or  to  both 
the  intermediate  and  Floridan  aquifer  systems. 
Yields  of  individual  wells  open  to  the  intermediate 
aquifer  system  range  from  a  few  gallons  to  several 
hundred  gallons  per  minute.  The  volume  of  water 
withdrawn  from  the  intermediate  aquifer  system  is 
considerably   less  than   that   withdrawn   from  the 


Floridan  aquifer  system  in  the  study  area.  The 
surface  was  mapped  by  determining  the  altitude  of 
water  levels  in  a  network  of  wells  and  is  represent- 
ed on  maps  by  contours  that  connect  points  of 
equal  altitude.  The  compos  potentiometric  surface 
of  all  water-bearing  units  within  the  intermediate 
aquifer  system  is  shown.  In  areas  where  multiple 
aquifers  exist,  wells  open  to  all  aquifers  were  se- 
lected for  water  level  measurements  whenever 
possible.  In  the  southwestern  and  lower  coastal 
region  of  the  study  area,  two  aquifers  and  confin- 
ing units  are  described  for  the  intermediate  aquifer 
system:  the  Tamiami-upper  Hawthorn  aquifer  and 
the  underlying  lower  Hawthorn-upper  Tampa  aq- 
uifer. The  potentiometric  surface  of  the  Tamiami- 
upper  Hawthorn  aquifer  is  also  shown.  Water 
levels  are  from  wells  drilled  and  open  exclusively 
to  that  aquifer.  The  exact  boundary  for  the  Ta- 
miami-upper Hawthorn  aquifer  is  undetermined 
because  of  limd  geohydrologic  data  available  from 
wells.  (Lantz-PTT) 
W89-09003 


SIMULATED  CHANGES  IN  GROUND-WATER 
FLOW  CAUSED  BY  HYPOTHETICAL  PUMP- 
ING IN  EAST  CARSON  VALLEY,  DOUGLAS 
COUNTY,  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09004 


SIMULATED  CHANGES  IN  GROUND-WATER 
FLOW  CAUSED  BY  HYPOTHETICAL  PUMP- 
ING IN  SOUTHEASTERN  CARSON  CITY, 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09005 


PREPROCESSOR  AND  POSTPROCESSOR 
COMPUTER  PROGRAMS  FOR  A  RADIAL- 
FLOW,  FINITE-ELEMENT  MODEL, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09007 


INTERACTIVE  PROGRAM  TO  DISPLAY 
USER-GENERATED  OR  FILE-BASED  MAPS 
ON  A  PERSONAL  COMPUTER  MONITOR, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-09009 


PRINCIPLE  OF  SUPERPOSITION  AND  ITS 
APPLICATION  IN  GROUND-WATER  HY- 
DRAULICS, 

T.  E.  Reilly,  O.  L.  Franke,  and  G.  D.  Bennett. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Tech- 
niques of  Water-Resources  Investigations  Book  3: 
Applications  of  Hydraulics,  Chapter  B6,  1987.  28p, 
8  fig,  4  worksheets,  7  ref,  3  append.  Also  available 
as  USGS  Open-File  Report  84-459,  (1984).  36p,  8 
fig,  4  worksheets,  7  ref,  3  append. 

Descriptors:  'Hydraulics,  'Groundwater,  'Geohy- 
drology,  'Pressure  head,  'Superposition, 
'Groundwater  movement,  'Data  interpretation, 
Mathematical  studies,  Hydraulic  systems,  Bounda- 
ry conditions,  Differential  equations,  Drawdown, 
Impervious  boundaries. 

The  principle  of  superposition,  a  powerful  mathe- 
matical technique  for  analyzing  certain  types  of 
complex  problems  in  many  areas  of  science  and 
technology,  has  important  applications  in  ground- 
water hydraulics  and  modeling  of  groundwater 
systems.  Superposition  embodies  the  concept  that 
problem  solutions  can  be  added  together  to  obtain 
new  solutions,  provided  the  system  under  consid- 
eration is  linear  (that  is,  governed  by  linear  differ- 
ential equations  and  boundary  conditions).  When 
superposition  is  used  to  solve  groundwater  prob- 
lems,  studies  deal   in   terms  of  changes  in   head 


(drawdowns)  and  changes  in  flows  rather  than 
absolute  values  of  heads  and  flows.  These  changes 
are  usually  calculated  from  initial  conditions  of 
zero  change  in  head  everywhere  (zero  drawdown). 
When  superposition  is  used  in  a  boundary-value 
problem  (which  includes  all  problems  in  ground- 
water flow),  it  is  customary  to  set  constant  head 
boundaries  to  zero  (representing  zero  change  in 
head)  and  to  represent  specified-flux  boundaries  as 
impermeable  or  no-flow  boundaries  (zero  change 
in  flow)  Superposition  also  allows  investigation  of 
the  effects  of  stresses  on  the  groundwater  system  in 
isolation  from  other  acting  stresses.  (See  also  W86- 
03040)  (Lantz-PTT) 
W89-09011 


MODULAR  THREE-DIMENSIONAL  FIMTE- 
DIFFERENCE  GROUND-WATER  FLOW 
MODEL, 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09015 


GEOHYDROLOGIC  FRAMEWORK  OF  THE 
COASTAL  PLAIN  AQUIFERS  OF  SOUTH 
CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

W.  R.  Aucott,  M.  E.  Davis,  and  G.  K.  Speiran. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources   Investigations    Report    85-4271,    1987. 
7p(maps),  16  fig,  1  tab,  46  ref. 

Descriptors:  'Regional  Aquifer  System  Analysis 
Program,  'Geohydrology,  Coastal  aquifers, 
'South  Carolina,  'Groundwater  movement,  'Aq- 
uifer systems,  'Maps,  Hydrologic  data  collections, 
Groundwater  budget,  Aquifers. 

The  U.S.  Geological  Survey  is  conducting  a  series 
of  investigations  of  aquifers  throughout  the  United 
States  as  a  part  of  the  RASA  (Regional  Aquifer 
System  Analysis)  program.  These  investigations 
provide  a  comprehensive  regional  understanding 
of  groundwater  resources  throughout  the  Nation. 
The  Coastal  Plain  aquifers  in  South  Carolina  are 
being  studied  as  a  part  of  this  program.  An  impor- 
tant part  of  a  description  of  the  groundwater  re- 
sources is  the  development  of  a  geohydrologic 
framework.  Such  a  framework  delineates  the 
aquifers  through  which  groundwater  flows  and  the 
confining  units  which  retard  the  flow  of  ground- 
water between  aquifers.  The  Coastal  Plain  of 
South  Carolina  is  underlain  by  a  wedge  of  sedi- 
ments that  thickens  from  its  inner  margin,  the  Fall 
Line,  to  the  coast  and  consists  of  sand,  silt,  clay, 
and  limestone  of  Late  Cretaceous  to  Holocene  age. 
These  sediments  are  underlain  by  pre-Cretaceous 
rocks  consisting  of  consolidated  sedimentary  rocks 
of  Triassic  age  and  a  complex  of  metamorphic  and 
igneous  rocks  similar  to  those  found  near  the  sur- 
face in  the  Piedmont  province  of  the  State.  The 
geohydrologic  framework  that  divides  the  sedi- 
ments of  the  South  Carolina  Coastal  Plain  into  the 
Coastal  Plain  aquifer  system  is  delineated  by 
eleven  geohydrologic  sections  and  four  maps 
showing  the  configuration  of  the  top  or  base  of 
individual  aquifers.  Although  flow  within  the 
Coastal  Plain  aquifer  system  is  three  dimensional, 
simplifying  the  system  by  dividing  it  into  a  frame- 
work of  discrete  hydrologic  units  can  aid  signifi- 
cantly in  understanding  the  hydrology  of  the 
system.  This  framework  is  the  basis  for  the  aquifers 
used  in  potentiometric  mapping,  transmissivity 
mapping,  geochemical  analysis,  and  groundwater 
flow  modeling  for  the  South  Carolina  RASA  pro- 
gram. (Lantz-PTT) 
W89-09016 


POTENTIOMETRIC-SURFACE  MAP  OF  THE 
WYODAK-ANDERSON  COAL  BED,  POWDER 
RIVER  STRUCTURAL  BASIN,  WYOMING, 
1973-84, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
P.  B.  Daddow. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources   Investigations    Report   85-4305,    1986. 
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lp(map),  2  fig,  1  tab,  1  map. 

Descriptors:  'Wyoming,  *Geohydrology, 

•Groundwater  level,  *Potentiometric  level, 
•Maps,  'Powder  River  Basin,  Hydrologic  data 
collections.  Stratigraphy,  Aquifers. 

Previous  water  level  maps  of  shallow  aquifers  in 
the  Powder  River  structural  basin  in  Wyoming 
were  based  on  water  levels  from  wells  completed 
in  different  stratigraphic  intervals  within  thick  se- 
quences of  sedimentary  rocks.  A  potentiometric 
surface  using  water  levels  from  a  single  aquifer  had 
never  been  mapped  throughout  the  basin.  The 
sandstone  aquifers  in  the  Fort  Union  Formation  of 
Paleocene  age  and  the  Wasatch  Formation  of 
Eocene  age  are  discontinuous  and  lenticular,  and 
do  not  extend  even  short  distances.  Coal  aquifers 
are  more  continuous  and  the  Wyodak-Anderson 
coal  bed,  in  the  Fort  Union  Formation,  has  been 
mapped  in  much  of  the  Powder  River  structural 
basin  in  Wyoming.  Water  level  altitudes  in  the 
Wyodak-Anderson  coal  bed  and  other  stratigraphi- 
cally  equivalent  coal  beds  were  mapped  to  deter- 
mine if  they  represent  a  continuous  potentiometric 
surface  in  the  Powder  River  structural  basin.  The 
potentiometric  surface,  except  in  the  vicinity  of  the 
Wyodak  mine  east  of  Gillette,  represents  a  premin- 
ing  condition  as  it  was  based  on  water  level  meas- 
urements made  during  1973-84  that  were  not  sig- 
nificantly affected  by  mining.  The  map  was  pre- 
pared in  cooperation  with  the  U.S.  Bureau  of  Land 
Management.  (Lantz-Pl  1) 
W89-O9017 


QUALITY  OF  GROUND  WATER  IN  THE  CO- 
LUMBIA BASIN,  WASHINGTON,  1983, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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PHYSICAL  CHARACTERISTICS  AND  CHEMI- 
CAL QUALITY  OF  SELECTED  SPRINGS  IN 
PARTS  OF  JUAB,  MILLARD,  TOOELE,  AND 
UTAH  COUNTIES,  UTAH, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09028 


GROUND-WATER  LEVELS  AND  DIRECTION 
OF  GROUND-WATER  FLOW  IN  THE  CEN- 
TRAL PART  OF  BERNALILLO  COUNTY,  NEW 
MEXICO,  SUMMER  1983, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09029 


ANALYSES  OF  FLOOD-FLOW  FREQUENCY 
FOR  SELECTED  GAGING  STATIONS  IN 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09037 


STREAMFLOW  STATISTICS  AND  DRAINAGE- 
BASIN  CHARACTERISTICS  FOR  THE  PUGET 
SOUND  REGION,  WASHINGTON.  VOLUME  I: 
WESTERN  AND  SOUTHERN  PUGET  SOUND, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W 89-09044 


STREAMFLOW  STATISTICS  AND  DRAINAGE- 
BASIN  CHARACTERISTICS  FOR  THE  PUGET 
SOUND  REGION,  WASHINGTON.  VOLUME 
II:  EASTERN  PUGET  SOUND  FROM  SEATTLE 
TO  THE  CANADIAN  BORDER, 
Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09045 


HYDROLOGIC  DATA  ON  THE  PUEBLOS  OF 
JEMEZ,  ZIA,  AND  SANTA  ANA,  SANDOVAL 
COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W 89-09051 


DIGITAL  MODELING  OF  SOLUTE  TRANS- 
PORT IN  A  PLUME  OF  SEWAGE-CONTAMI- 
NATED GROUND  WATER, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09054 


PRINCIPAL  FACTS  FOR  GRAVITY  STATIONS 
IN  DIXIE,  FAIRVIEW,  AND  STINGAREE  VAL- 
LEYS, CHURCHILL  AND  PERSHING  COUN- 
TIES, NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

D.  H.  Schaefer,  J.  M.  Thomas,  and  B.  G.  Duffrin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-586,  1984.  15p,  2  ref. 

Descriptors:  'Geophysics,  'Data  collections, 
'Gravity  data,  'Geophysical  data,  'Gravity  stud- 
ies, 'Data  collections,  'Nevada,  Groundwater, 
Geohydrology,  Bedrock. 

During  March  through  July  1979,  gravity  meas- 
urements were  made  at  300  stations  in  Dixie 
Valley,  Nevada.  In  December  1981,  45  additional 
stations  were  added-7  in  Dixie  Valley,  23  in  Fair- 
view  Valley,  and  15  in  Stingaree  Valley.  Most 
altitudes  were  determined  by  using  altimeters  or 
topographic  maps.  The  gravity  observations  were 
made  with  a  Worden  temperature-controlled  gra- 
vimeter  with  an  initial  scale  factor  of  0.0965  milli- 
Gal/scale  division.  Principal  facts  for  each  of  the 
345  stations  are  tabulated;  they  consist  of  latitude, 
longitude,  altitude,  observed  gravity,  free-air 
anomaly,  terrain  correction,  and  Bouguer  anomaly 
values  at  a  bedrock  density  of  2.67  grams/cu  cm. 
(Lantz-PTT) 
W89-09061 


HYDROLOGIC  AND  CLIMATOLOGIC  DATA 
FOR  THE  LEHIGH  AREA,  SOUTHEASTERN 
OKLAHOMA,  MAY  1977  TO  JANUARY  1982, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 
S.  P.  Blumer,  and  J.  C.  Scott. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-599,  1984.  212p,  12  fig,  37  tab, 
14  ref. 

Descriptors:  'Hydrologic  data  collections,  'Cli- 
matic data,  'Water  quality  'Oklahoma,  Coal 
mining,  Environmental  effects,  Streamflow,  Sus- 
pended sediments,  Dissolved  oxygen,  Hydrogen 
ion  concentration,  Specific  conductivity,  Water 
quality,  Stream  discharge,  Soil  water,  Groundwat- 
er level.  Water  level,   Wells,   Chemical  analysis. 

Hydrologic  and  climatologic  data  were  collected 
in  the  Lehigh  area  in  southeastern  Oklahoma 
during  an  investigation  of  the  hydrologic  effects  of 
coal  strip  mining.  The  purpose  of  the  study  was  to 
assess  the  probable  effects  of  surface  mining  for 
coal  and  subsequent  reclamation  on  the  hydrologic 
characteristics  of  the  basin.  Data  collected  between 
1977  and  1982  is  presented,  including:  (1)  >  four 
yr  of  daily  and  selected  unit  streamflow,  daily 
suspended  sediment  discharge,  analyses  of  periodic 
samples  for  chemical  quality,  and  daily  tempera- 
ture, pH,  specific  conductance,  and  dissolved 
oxygen  at  the  Coal  Creek  near  Lehigh  gaging 
station;  (2)  partial  record  discharge  data  and  analy- 
ses of  periodic  samples  for  chemical  quality  and 
sediment  for  two  tributaries  of  Coal  Creek;  (3) 
climatologic  data  for  four  sites;  (4)  soil  moisture  at 
13  measurement  sites;  (5)  continuous  record  of  the 
water  level  in  one  well;  (6)  periodic  record  of 
water  level  in  a  second  well;  (7)  water  level 
records  for  43  wells  and  springs  including  on-site 
measurement  of  physical  parameters;  and  (8)  com- 


plete chemical  analyses  of  water  samples  from 
eleven  wells  and  one  spring.  (Author's  abstract) 
W89-09062 


LINEAR  FEATURES  DETERMINED  FROM 
LANDSAT  IMAGERY  IN  MONTANA, 

M.  E.  Cooley. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-936,   1983.  2p(maps),  7  ref. 

Descriptors:  'Maps,  'Satellite  technology,  'To- 
pography, 'Montana,  Vegetation,  Soil  properties, 
Aquifers,  Landstat. 

This  map  is  one  of  a  series  of  linear  features  maps 
compiled  for  the  U.S.  Geological  Survey's  North- 
ern Great  Plains  Regional  Aquifer  System  Analy- 
sis. This  map  shows  the  linear  features  that  were 
recognized  in  Montana.  Linear  features  occur  on 
the  Earth's  surface  as  straight  or  slightly  curved 
lines.  These  features  often  are  referred  to  as  linear 
trends  or  lineaments,  some  of  which  extend  across 
Montana.  The  linear  features  were  determined 
from  visual  inspection  of  color-infrared  composites 
of  Landsat  imagery  at  a  scale  of  1:500,000.  Physio- 
graphic features  and  tonal  differences  in  vegetation 
and  soils  observed  on  the  imagery  were  used  to 
identify  the  linear  features  which  were  plotted  as 
dashed  lines  on  transparent  overlays  on  the  Land- 
sat  images  only  in  the  locations  where  they  were 
observed.  The  major  and  subordinate  linear  fea- 
tures were  classified  according  to  length  into  the 
four  groups  shown  on  the  map.  Determination  of 
the  length  of  the  linear  features  that  extend  beyond 
Montana  was  aided  by  plotting  the  linear  features 
from  a  mosaic  of  Landsat  imagery  of  the  United 
States  compiled  by  the  U.S.  Soil  Conservation 
Service.  (Lantz-PTT) 
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POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  SEPTEM- 
BER 1983, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  L.  Barr,  and  G.  R.  Schiner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-868,  (1983).  lp(map),  1  fig,  2 
ref. 

Descriptors:  'Florida,  'Potentiometric  level, 
'Floridan  Aquifer,  'Groundwater  budget,  'Maps, 
Groundwater  level,  Aquifers,  Water  level, 
Groundwater  irrigation,  Fluctuations,  Agricultur- 
al, Seasonal  variations. 

Maps  of  the  potentiometric  surface  of  the  Floridan 
aquifer  in  west-central  Florida  are  prepared  semi- 
annually by  the  U.S.  Geological  Survey  in  coop- 
eration with  the  Southwest  Florida  Water  Manage- 
ment District.  Maps  for  May  and  September  show 
the  potentiometric  surface  that  is  close  to  the 
annual  low  or  high  water  level  condition  that 
usually  occurs  in  May  or  September,  respectively. 
The  surface  is  mapped  by  determining  the  altitude 
of  water  levels  in  a  network  of  wells  and  is  repre- 
sented on  maps  by  contours  that  connect  points  of 
equal  altitude.  This  report  shows  the  potentiome- 
tric surface  of  the  Floridan  aquifer  for  September 
1983.  Data  for  the  map  were  collected  during 
September  12-23.  The  map  represents  water  level 
conditions  near  the  end  of  the  summer  rainy  season 
when  groundwater  withdrawals  for  agricultural 
use  are  low.  Water  levels  in  most  wells  measured 
in  September  1983  were  higher  than  those  meas- 
ured in  May  1983.  September  water  levels  aver- 
aged about  0.6  ft  higher  than  May  levels  in  areas 
north  of  Hillsborough  County  and  about  7  ft 
higher  in  southern  areas.  Water  level  increases  in 
the  north  ranged  from  zero  to  about  2  ft  along 
coastal  regions  and  from  zero  to  about  5  ft  in 
inland  areas.  Water  level  declines  in  the  north 
ranged  from  zero  to  about  7  ft  and  occurred  in 
scattered  parts  of  all  northern  counties.  In  the 
south,  water  level  increases  ranged  from  zero  to 
about  3  ft  along  coastal  and  extreme  southern 
regions  and  from  about  5  to  34  ft  in  other  southern 
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areas.  The  greatest  water  level  increases  occurred 
in  southern  Hillsborough  County  where  irrigation 
pumpage  contributes  to  large  seasonal  fluctuations. 
There  were  a  few  areas  in  Hillsborough  and  Pinel- 
las Counties  where  September  water  levels  showed 
declines  ranging  from  about  1  to  3  ft  when  com- 
pared with  May  levels.  (Lantz-PTT) 
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POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER  IN  THE  ST.  JOHNS  RIVER 
WATER  MANAGEMENT  DISTRICT  AND  VI- 
CINITY, FLORIDA,  SEPTEMBER  1983, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  R.  Schiner,  and  E.  C.  Hayes. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  83-869,  1983.  lp(map). 

Descriptors:  'Florida,  *Potentiometric  level, 
'Floridan  Aquifer,  *Maps,  *Hydrologic  maps,  *St 
Johns  River,  Wells,  Springs,  Water  management. 

This  potentiometric  map  highlights:  the  altitude  at 
which  water  level  would  stay  in  tightly  cased 
wells;  wells;  springs;  state  water  management  dis- 
trict boundaries  and  sub-basin  boundaries.  (Lantz- 
PTT) 
W89-09072 


HYDROLOGIC  DATA  FOR  THE  GREAT  AND 
DENBOW  HEATHS  IN  EASTERN  MAINE,  OC- 
TOBER 1980  THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
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HYDROLOGIC  DATA  FOR  THE  GREAT  AND 
DENBOW  HEATHS  IN  EASTERN  MAINE,  OC- 
TOBER 1981  THROUGH  OCTOBER  1982, 
Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
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REPORT  OF  THE  U.S.  GEOLOGICAL  SUR- 
VEY'S ANALYTICAL  EVALUATION  PRO- 
GRAM-STANDARD REFERENCE  WATER 
SAMPLES  M-82  (MAJOR  CONSTITUENTS),  T- 
83  (TRACE  CONSTITUENTS),  N-8  (NUTRI- 
ENTS), AND  P-2  (PRECIPITATION  SNOW- 
MELT), 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-09075 


GEOHYDROLOGIC  DATA  FOR  TEST  WELL 
UE-25B  NUMBER  1,  NEVADA  TEST  SITE,  NYE 
COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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GEOHYDROLOGIC  DATA  FOR  TEST  WELL 
USW  H-6  YUCCA  MOUNTAIN  AREA,  NYE 
COUNTY,  NEVADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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DRAINAGE     AREAS     IN    THE     BIG     SIOUX 
RIVER  BASIN  IN  EASTERN  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

F.  D.  Amundson,  W.  Bradford,  and  N.  C.  Koch. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-348,   1985.    lp(map),   3  tab. 

Descriptors:   'Big   Sioux   River,   *Drainage  area, 
•South  Dakota,   •Maps,  Surface  water,  Ground- 


water budget,  Hydrologic  budget,  Aquifers,  Hy- 
drologic  data,  Surface-groundwater  relations. 

The  Big  Sioux  River  basin  of  eastern  South  Dakota 
contains  an  important  surface  water  supply  and  a 
sizeable  aquifer  system  of  major  importance  to  the 
economy  of  South  Dakota.  The  aquifers  are  com- 
plex, consisting  of  many  small  aquifers  that  are 
hydrologically  associated  with  several  large 
aquifers  and  the  Big  Sioux  River.  The  complexity 
and  interrelation  of  the  surface  water/groundwater 
systems  has  already  created  management  problems. 
As  development  continues  and  increases,  the  prob- 
lems will  increase  in  number  and  complexity.  To 
aid  in  planning  for  future  development,  an  accurate 
determination  of  drainage  areas  for  all  basins,  sub- 
basins,  and  noncontributing  areas  in  the  Big  Sioux 
River  basin  is  needed.  All  named  stream  basins, 
and  all  unnamed  basins  >  10  sq  mi  within  the  Big 
Sioux  River  basin  in  South  Dakota  are  shown  and 
are  listed  by  stream  name.  Stream  drainage  basins 
in  South  Dakota  were  delineated  by  visual  inter- 
pretation of  contour  information  shown  on  U.S. 
Geological  Survey  77-1/2  minute  topographic 
maps.  One  table  lists  the  drainage  areas  of  major 
drainage  basins  in  the  Big  Sioux  River  basin  that 
do  not  have  a  total  drainage  area  value  >  10  sq  mi. 
Another  shows  the  drainage  area  above  stream 
gaging  stations  in  the  Big  Sioux  River  basin. 
(Lantz-PTT) 
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POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  WEST-CEN- 
TRAL FLORIDA,  SEPTEMBER  1985, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  L.  Barr. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-679,  1985.  lp(map),  2  fig,  2 
ref. 

Descriptors:  *Potentiometric  level,  *Floridan  Aq- 
uifer, *Maps,  'Florida,  Hydrologic  maps,  Ground- 
water level,  Aquifers,  Groundwater  budget,  Water 
level. 

The  potentiometric  surface  is  the  level  to  which 
water  will  rise  in  tightly  cased  wells  that  tap  the 
Upper  Floridan  aquifer.  The  surface  is  mapped  by 
determining  the  altitude  of  water  levels  in  a  net- 
work of  wells  and  is  represented  on  maps  by 
contours  that  connect  points  of  equal  altitude. 
Maps  of  the  potentiometric  surface  of  the  Upper 
Floridan  aquifer  in  west-central  Florida  are  pre- 
pared semiannually  by  the  U.S.  Geological  Survey 
in  cooperation  with  the  Southwest  Florida  Water 
Management  District.  Maps  for  May  and  Septem- 
ber show,  respectively,  the  potentiometric  surfaces 
of  the  normally  expected  annual  low  and  high 
water  level  conditions.  The  potentiometric  surface 
of  the  Upper  Floridan  aquifer  is  shown  for  Sep- 
tember 1985.  Most  of  the  water  level  data  were 
collected  during  September  9-13.  Supplemental 
data  were  collected  by  other  agencies  and  compa- 
nies. The  map  represents  water  level  conditions 
near  the  end  of  the  summer  rainy  season  when 
groundwater  withdrawals  for  agricultural  use  are 
low.  Hence,  the  potentiometric  surface  is  near  its 
highest  level  for  the  year.  (Lantz-PTT) 
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ANALYSIS  OF  SURFACE-WATER  DATA  NET- 
WORK IN  KANSAS  FOR  EFFECTIVENESS  IN 
PROVIDING  REGIONAL  STREAMFLOW  IN- 
FORM ATION-WITH  A  SECTION  ON 
THEORY  AND  APPLICATION  OF  GENERAL- 
IZED LEAST  SQUARES, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
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EVAPOTRANSPIRATION  ESTIMATES  USING 
rf:mote-sensing  DATA,  PARKER  AND 
PALO  VERDE  VALLEYS,  ARIZONA  AND 
CALIFORNIA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 


For   primary   bibliographic   entry   see   Field   2D 
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CONCEPTUAL  DESIGN  FOR  THE  NATIONAL 
WATER  INFORMATION  SYSTEM, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field   10D. 
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HYDROLOGIC  MONITORING  IN  THE  AREA 
OF  THE  TENNESSEE-TOMBIGBEE  WATER- 
WAY, MISSISSIPPI-ALABAMA  FISCAL  YEAR 
1985, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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SEDIMENT  DATA  FOR  COMPUTATIONS  OF 
DEPOSITION  RATES  IN  THE  TIDAL  POTO- 
MAC SYSTEM,  MARYLAND  AND  VIRGINIA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 
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METHOD  FOR  ESTIMATING  LOW-FLOW 
CHARACTERISTICS  OF  UNGAGED  STREAMS 
IN  INDIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09129 


ANNUAL  SUMMARY  OF  GROUND-WATER 
CONDITIONS  IN  ARIZONA,  SPRING  1984  TO 
SPRING  1985. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-422W,  1986.  2p,  4  fig,  1  tab,  1 
map,  26  ref. 

Descriptors:  'Groundwater  budget,  'Arizona, 
•Hydrologic  data  collections,  *Maps,  'Ground- 
water level,  'Groundwater  quality,  Monitoring, 
Geohydrology,  Wells,  Chemical  analysis,  Water 
level. 

In  arid  and  semiarid  regions  such  as  Arizona,  the 
availability  of  adequate  water  supplies  has  a  signifi- 
cant influence  on  the  type  and  extent  of  economic 
development.  About  two-thirds  of  the  water  used 
in  the  State  is  groundwater.  The  nature  and  extent 
of  the  groundwater  reservoirs  must  be  known  for 
proper  management  of  this  valuable  resource.  The 
U.S.  Geological  Survey,  in  cooperation  with  the 
State  of  Arizona,  has  conducted  a  program  of 
groundwater  studies  in  Arizona  since  1939.  The 
primary  purposes  of  these  studies  are  to  define  the 
amount,  location,  and  quality  of  the  groundwater 
resources  of  Arizona  and  to  monitor  the  effects  of 
large-scale  development  of  the  groundwater  sup- 
plies. The  program  includes  the  collection,  compi- 
lation, and  analysis  of  the  geologic  and  hydrologic 
data  necessary  to  evaluate  the  groundwater  re- 
sources of  the  State.  The  basic  hydrologic  data  are 
in  computer  storage  and  are  available  to  the  public. 
Since  1974,  a  major  thrust  of  the  program  has  been 
to  inventory  the  groundwater  conditions  in  the  68 
groundwater  areas  of  the  State.  Several  selected 
groundwater  areas  are  studied  each  year;  water 
levels  are  measured  annually  in  a  statewide  obser- 
vation well  network,  many  groundwater  samples 
are  collected  and  analyzed  annually,  and  ground- 
water pumpage  is  computed  for  most  of  the  areas. 
As  of  July  1985,  reports  had  been  published  for  56 
of  the  68  groundwater  areas.  Data  collected  in  the 
groundwater  areas  include  information  on  selected 
wells,  water  level  measurements,  and  water  sam- 
ples for  chemical  analysis.  The  data  for  each  of  the 
selected  groundwater  areas  are  analyzed,  and  the 
results  are  published  in  map  form.  Typically,  the 
maps  show  depth  to  water;  change  in  water  levels; 
altitude  of  the  water  level;  and  quality  of  water 
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data,    such    as    specific    conductance,    dissolved 

solids,  and  fluoride.  (Lantz-PTT) 

W89-09133 


FLOOD  OF  APRIL  5-7,  1984,  IN  NORTHEAST- 
ERN NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09134 


METHODS  AND  COMPUTER  PROGRAM 
DOCUMENTATION  FOR  DETERMINING  AN- 
ISOTROPIC TRANSMISSIVLTY  TENSOR 
COMPONENTS  OF  TWO-DIMENSIONAL 
GROUND- WATER  FLOW, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09137 


SELECTED  HYDROLOGIC  DATA  FROM 
WELLS  IN  THE  EAST  SHORE  AREA  OF  THE 
GREAT  SALT  LAKE,  UTAH,  1985, 

Geological  Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09139 


SIMULATION  OF  FIVE  GROUND-WATER 
WITHDRAWAL  PROJECTIONS  FOR  THE 
BLACK  MESA  AREA,  NAVAJO  AND  HOPI 
INDIAN  RESERVATIONS,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-09141 


SIMULATION  OF  THREE  LAHARS  IN  THE 
MOUNT  ST.  HELENS  AREA,  WASHINGTON 
USING  A  ONE-DIMENSIONAL,  UNSTEADY- 
STATE  STREAMFLOW  MODEL, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-09143 


AVAIXABIHTY  OF  GROUND  WATER  IN  THE 
UNCONSOLIDATED  AQUIFERS  IN  THE  MID- 
HUDSON  RIVER  BASIN,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

E.  F.  Bugliosi. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4028,  1987. 
lp(map).ref. 

Descriptors:  *Water  resources  data,  *Goundwater 
budget,  *Aquifers,  *Hydrologic  maps,  *Hudson 
River,  'New  York,  Maps,  Wells,  Well  yield. 

Protection  of  New  York  State's  aquifers  has 
become  an  increasingly  important  issue  among 
water  resource  managers  at  all  levels  of  State  and 
municipal  government.  Aquifer  delineation  is  nec- 
essary as  an  initial  phase  in  the  effective  manage- 
ment of  the  State's  groundwater  resources.  As  part 
of  an  effort  to  delineate  all  major  unconsolidated 
aquifers  in  New  York,  a  cooperative  study  was 
conducted  to  compile  a  groundwater  availability 
map  that  would  complete  the  reconnaissance  map- 
ping of  the  mid-Hudson  River  basin  at  a  scale  of 
1:250,000.  This  map  delineates  the  principal  uncon- 
solidated aquifers  in  the  mid-Hudson  River  basin 
area  and  the  estimated  potential  yield  of  properly 
constructed  wells  completed  in  these  aquifers. 
(Lantz-PTT) 
W89-09149 


MAP  SHOWING  OCCURRENCES  OF  SPRING- 
DEPOSITED  TRAVERTINE  IN  THE  CONTER- 
MINOUS WESTERN  UNITED  STATES, 

Geological  Survey,  Menlo  Park,  CA. 

J.  H.  Feth,  and  I.  Barnes. 

Available  from  Books  and  Open  File  Report  Sec- 


tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  79-35,  Open  File 
Report,  1979.  lp,  2  fig,  1  map,  126  ref. 

Descriptors:  *Paleohydrology,  'Travertine,  *Ge- 
ology,  'Springs,  "Maps,  Carbonates,  Minerals, 
Calcium  carbonate,  Geologic  fractures,  Idaho, 
California,  Nevada,  Utah,  Geochemistry. 

Extinct  travertine  terraces  occur  hundreds  of 
meters  above  present  levels  of  spring  activity  and 
have  potentials  for  interpretation  of  ancient  hydro- 
logic  systems,  rates  of  downcutting,  or  rates  of 
tectonic  uplift  that  remain  virtually  unexploited. 
The  abundance  and  size  of  extinct  travertine  de- 
posits suggest  that  in  many  places,  such  as  pinna- 
cles at  the  southwest  end  of  the  Searles  Lake  basin, 
California,  spring  activity  was  once  more  wide- 
spread and  copious  than  it  is  now.  Travertine  of 
Eocene  age  has  been  reported,  and  a  scattering  of 
later  Tertiary  occurrences  is  known.  But  where 
age  has  been  inferred,  the  inferred  ages  are  pre- 
dominantly Pleistocene  or  younger.  So  travertine 
seems  to  be  a  geologically  transient  phenomenon, 
subject  either  to  removal  by  erosion  or  to  burial 
and  disappearance.  Many  travertine  deposits  are 
known  to  be  on  or  close  to  faults.  Their  occur- 
rence in  otherwise  structurally  featureless  alluvial 
valleys  may,  therefore,  suggest  the  possibility  of  a 
hidden  fault.  From  the  Front  Range  to  the  Pacific, 
more  than  300  travertime  deposits  have  been  iden- 
tified. The  map  shows  that  the  deposits  are  widely 
dispersed.  However,  there  are  apparent  groupings 
on  the  Wasatch  Fault  and  associated  tectonic  areas 
trending  northward  in  Utah  and  southern  Idaho, 
and  also  near  the  great  fault  zone  that  marks  the 
eastern  boundary  of  the  Sierra  Nevada,  California. 
(Lantz-PTT) 
W 89-09 150 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  NORTHERN  LEA  COUNTY,  NEW 
MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1982, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
J.  D.  Hudson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  New 
Mexico  State  Engineer  Map  LN-25,  (1982). 
lp(map). 

Descriptors:  'Groundwater  depletion,  'Maps, 
'New  Mexico,  Lea  County,  Groundwater  level, 
Groundwater  budget,  Groundwater  management 
Taxes. 

The  map  illustrates  the  areas  of  unsaturated,  post- 
mesozoic  deposits,  in  Northern  Lea  County,  New 
Mexico  (as  of  January  1962),  as  well  as  groundwat- 
er depletion  allowed  in  the  county  for  tax  purposes 
by  the  IRS.  (Lantz-PTT) 
W89-09151 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  CENTRAL  LEA  COUNTY,  NEW 
MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1982, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
J.  D.  Hudson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  New 
Mexico  State  Engineer  Map  LC-25,  (1982). 
lp(map). 

Descriptors:  'Groundwater  depletion,  'Maps, 
'New  Mexico,  Lea  County,  Groundwater  level, 
Groundwater  budget,  Groundwater  management, 
Taxes. 

The  map  illustrates  the  areas  of  unsaturated,  post- 
mesozoic  deposits,  in  central  Lea  County,  New 
Mexico  (as  of  January  1962),  as  well  as  groundwat- 
er depletion  allowed  in  the  county  for  tax  purposes 
by  the  IRS.  (Lantz-PTT) 
W89-09152 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  A  PART  OF  CURRY  COUNTY, 
NEW  MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1982, 


New  Mexico  State  Engineer  Office,  Santa  Fe. 
J.  D.  Hudson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  New 
Mexico  State  Engineer  Map  CU-23,  (1982). 
lp(map). 

Descriptors:  'Groundwater  depletion,  'Maps, 
'New  Mexico,  Curry  County,  Groundwater  level, 
Groundwater  budget,  Groundwater  management, 
Taxes. 

The  map  illustrates  the  areas  of  unsaturated,  post- 
mesozoic  deposits,  in  Curry  County,  New  Mexico 
(as  of  January  1962),  as  well  as  groundwater  deple- 
tion allowed  in  the  county  for  tax  purposes  by  the 
IRS.  (Lantz-PTT) 
W89-09153 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  PORTALES  VALLEY,  ROOSE- 
VELT COUNTY,  NEW  MEXICO,  BY  U.S.  IN- 
TERNAL REVENUE  SERVICE  FOR  CALEN- 
DAR YEAR  1982, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
J.  D.  Hudson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  New 
Mexico  State  Engineer  Map  RO-26,  (1982). 
lp(map). 

Descriptors:  'Groundwater  depletion,  'Maps, 
'New  Mexico,  Roosevelt  County,  Groundwater 
level,  Groundwater  budget,  Groundwater  manage- 
ment, Taxes. 

The  map  illustrates  the  areas  of  unsaturated,  post- 
mesozoic  deposits,  in  Roosevelt  County,  New 
Mexico  (as  of  January  1962),  as  well  as  groundwat- 
er depletion  allowed  in  the  county  for  tax  purposes 
by  the  IRS.  (Lantz-PTT) 
W89-09154 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  PORTALES  VALLEY,  ROOSE- 
VELT COUNTY,  NEW  MEXICO,  BY  U.S.  IN- 
TERNAL REVENUE  SERVICE  FOR  CALEN- 
DAR YEAR  1985, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
J.  D.  Hudson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  New 
Mexico  State  Engineer  Map  RO-29,  (1985). 
lp(map). 

Descriptors:  'Groundwater  depletion,  'Maps, 
'New  Mexico,  Roosevelt  County,  Groundwater 
level,  Groundwater  budget,  Groundwater  manage- 
ment, Texas. 

The  map  illustrates  the  areas  of  unsaturated,  post- 
mesozoic  deposits,  in  Roosevelt  County,  New 
Mexico  (as  of  January  1962),  as  well  as  groundwat- 
er depletion  allowed  in  the  county.  (Lantz-PTT) 
W89-09155 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  CENTRAL  LEA  COUNTY,  NEW 
MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1985, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
J.  D.  Hudson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  New 
Mexico  State  Engineer  Map  LC-28,  (1985). 
lp(map). 

Descriptors:  'Groundwater  depletion,  'Maps, 
'New  Mexico,  Lea  County,  Groundwater  level, 
Groundwater  budget.  Groundwater  management, 
Taxes. 

The  map  illustrates  the  areas  of  unsaturated,  post- 
mesozoic  deposits,  in  Central  Lea  County,  New 
Mexico  (as  of  January  1962),  as  well  as  groundwat- 
er depletion  allowed  in  the  county  for  tax  purposes 
by  the  IRS.  (Lantz-PTT) 
W89-09156 
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GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  A  PART  OF  CURRY  COUNTY, 
NEW  MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE,  FOR  CALENDAR  YEAR  1985, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
J.  D.  Hudson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  New 
Mexico  State  Engineer  Map  CU-26,  (1985). 
lp(map). 

Descriptors:  'Groundwater  depletion,  *Maps, 
'New  Mexico,  Curry  County,  Groundwater  level, 
Groundwater  budget,  Groundwater  management, 
Taxes. 

The  map  illustrates  the  areas  of  unsaturated,  post- 
mesozoic  deposits,  in  Curry  County,  New  Mexico 
(as  of  January  1962),  as  well  as  groundwater  deple- 
tion allowed  in  the  county  for  tax  purposes  by  the 
IRS.  (Lantz-PTT) 
W89-09157 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  NORTHERN  LEA  COUNTY,  NEW 
MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1985, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
J.  D.  Hudson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  New 
Mexico  State  Engineer  Map  LN-28,  (1985). 
lp(map). 

Descriptors:  'Groundwater  depletion,  *Maps, 
*New  Mexico,  Lea  County,  Groundwater  level, 
Groundwater  budget,  Groundwater  management, 
Texas. 

The  map  illustrates  the  areas  of  unsaturated,  post- 
mesozoic  deposits,  in  northern  Lea  County,  New 
Mexico  (as  of  January  1962),  as  well  as  groundwat- 
er depletion  allowed  in  the  county  for  tax  purposes 
by  the  IRS.  (Lantz-PTT) 
W89-09158 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  A  PART  OF  CURRY  COUNTY, 
NEW  MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE,  FOR  CALENDAR  YEAR  1986, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
J.  D.  Hudson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  New 
Mexico  State  Engineer  Map  CU-27,  (1986). 
lp(map). 

Descriptors:  'Groundwater  depletion,  'Maps, 
New  Mexico,  Curry  County,  Groundwater  level, 
Groundwater  budget,  Groundwater  management, 
Taxes. 

The  map  illustrates  the  areas  of  unsaturated,  post- 
mesozoic  deposits,  in  Curry  County,  New  Mexico 
(as  of  January  1962),  as  well  as  groundwater  deple- 
tion allowed  in  the  county  for  tax  purposes  by  the 
IRS.  (Lantz-PTT) 
W89-09159 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  CENTRAL 
SUMTER  COUNTY,  FLORIDA,  MAY  1986, 

Geological  Survey,  Reston,  VA. 
L.  A.  Bradner. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-4 12W,  1986.  lp(map). 

Descriptors:  'Potentiometric  level,  'Groundwater 
budget,  'Maps,  'Floridan  Aquifer,  'Florida, 
Groundwater  level,  Water  level,  Aquifers,  Wells, 
Springs. 

Potentiometric  contours  illustrate  the  altitude  at 
which  water  levels  would  stay  consistent  in  tightly 
cased  wells.  Springs  and  wells  are  also  highlighted 
on  this  map  of  the  Upper  Floridan  aquifer  in 
central  Sumter  County.  Florida  (l.antz-PTT) 
W89-O9I60 


PRELIMINARY  MAP  SHOWING  THE  POTEN- 
TIOMETRIC SURFACE  OF  THE  AQUIA  AQUI- 
FER IN  SOUTHERN  MARYLAND,  SEPTEM- 
BER 1984, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  S.  E.  Curtin,  and  D.  C. 
Andreasen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4338,  (1985) 
lp(map). 

Descriptors:  'Potentiometric  level,  'Aquia  Aqui- 
fer, 'Groundwater  budget,  'Maps,  'Hydrologic 
maps,  Well  yield,  Maryland,  Groundwater  level, 
Observation  wells,  Wells. 

The  potentiometric  map  is  highlighted  with  indica- 
tions concerning:  (1)  outcrop  areas  of  the  Aquia 
aquifer;  (2)  the  potentiometric  contour  of  the  aqui- 
fer; (3)  observation  and/or  supply  wells  yielding  < 
10,000  gallons/day  (gpd);  and  (4)  other  supply 
wells  with  yields  >  10,000  gpd.  (Lantz-PTT) 
W89-09161 


PRELIMINARY  MAP  SHOWING  THE  DIF- 
FERENCE BETWEEN  THE  POTENTIOME- 
TRIC SURFACES  OF  THE  AQUIA  AQUIFER 
OF  SEPTEMBER  1982  AND  SEPTEMBER  1984 
IN  SOUTHERN  MARYLAND, 
Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  S.  E.  Curtin,  and  D.  C. 
Andreasen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4339,  (1985). 
lp(map). 

Descriptors:  'Potentiometric  level,  'Aquia  Aqui- 
fer, 'Groundwater  budget,  'Maps,  'Hydrologic 
maps,  Well  yield,  Maryland,  Groundwater  level, 
Observation  wells,  Wells. 

The  potentiometric  map  is  highlighted  with  indica- 
tions concerning:  (1)  outcrop  areas  of  the  Aquia 
aquifer;  (2)  the  potentiometric  contour  of  the  aqui- 
fer; (3)  observation  and/or  supply  wells  yielding  < 
10,000  gallons/day  (gpd);  and  (4)  other  supply 
wells  with  yields  >  10,000  gpd.  (Lantz-PTT) 
W 89-09 162 


DIFFERENCE  BETWEEN  THE  POTENTIOME- 
TRIC SURFACES  OF  THE  MAGOTHY  AQUI- 
FER OF  SEPTEMBER  1982  AND  SEPTEMBER 
1984  IN  SOUTHERN  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  S.  E.  Curtin,  and  D.  C. 
Andreasen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4337,  (1985). 
lp(map). 

Descriptors:  'Potentiometric  level,  'Magothy  Aq- 
uifer, 'Groundwater  budget,  'Maps,  'Maryland, 
'Hydrologic  maps,  Water  yield.  Groundwater 
level,  Observation  wells,  Wells. 

The  potentiometric  map  is  highlighted  with  indica- 
tions concerning:  (1)  outcrop  areas  of  the  Magothy 
aquifer;  (2)  the  potentiometric  contour  of  the  aqui- 
fer; (3)  observation  and/or  supply  wells  yielding  < 
10,000  gallons/day  (gpd);  and  (4)  other  supply 
wells  with  yields  >  10,000  gpd.  (Lantz-PTT) 
W89-09163 


POTENTIOMETRIC  SURFACE  OF  THE  MAG- 
OTHY AQUIFER  IN  SOUTHERN  MARYLAND, 
SEPTEMBER  1984, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  and  S.  E.  Curtin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report   85-4203,  (1985). 
lp(map). 
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Descriptors:  'Potentiometric  level,  'Magothy  Aq- 
uifer, 'Groundwater  budget,  'Maps,  'Hydrologic 
maps,  'Maryland,  Well  yield,  Groundwater  level, 
Observation  wells,  Wells. 

The  potentiometric  map  is  highlighted  with  indica- 
tions concerning:  (1)  outcrop  areas  of  the  Magothy 
aquifer;  (2)  the  potentiometric  contour  of  the  aqui- 
fer; (3)  observation  and/or  supply  wells  yielding  < 
10,000  gallons/day  (gpd);  and  (4)  other  supply 
wells  with  yields  >  10,000  gpd.  (Lantz-PTT) 
W89-09164 


POTENTIOMETRIC  SURFACE  OF  THE  MAG- 
OTHY AQUIFER  IN  SOUTHERN  MARYLAND, 
SEPTEMBER,  1985, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  S.  E.  Curtin,  and  D.  C. 
Andreasen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4025,  (1987). 
lp(map). 

Descriptors:  'Potentiometric  level,  'Magothy  Aq- 
uifer, 'Groundwater  budget,  'Maps,  'Maryland, 
'Hydrologic  maps,  Well  yield,  Groundwater  level, 
Observation  wells,  Wells. 

The  potentiometric  map  is  highlighted  with  indica- 
tions concerning:  (1)  outcrop  areas  of  the  Magothy 
aquifer;  (2)  the  potentiometric  contour  of  the  aqui- 
fer; (3)  observation  and/or  supply  wells  yielding  < 
10,000  gallons/day  (gpd);  and  (4)  other  supply 
wells  with  yields  >  10,000  gpd.  (Lantz-PTT) 
W 89-09 165 


POTENTIOMETRIC  SURFACE  OF  THE 
AQUIA  AQUIFER  IN  SOUTHERN  MARY- 
LAND, SEPTEMBER  1985, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  S.  E.  Curtin,  and  D.  C. 
Andreasen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4029,  (1987). 
lp(map). 

Descriptors:  'Potentiometric  level,  'Aquia  Aqui- 
fer, 'Groundwater  budget,  'Maps,  'Maryland, 
'Hydrologic  maps,  Well  yield,  Groundwater  level, 
Observation  wells,  Wells. 

The  potentiometric  map  is  highlighted  with  indica- 
tions concerning:  (1)  outcrop  areas  of  the  Aquia 
aquifer;  (2)  the  potentiometric  contour  of  the  aqui- 
fer; (3)  observation  and/or  supply  wells  yielding  < 
10,000  gallons/day  (gpd);  and  (4)  other  supply 
wells  with  yields  >  10,000  gpd.  (Lantz-PTT) 
W89-09166 


POTENTIOMETRIC  SURFACE  OF  THE 
AQUIA  AQUIFER  IN  SOUTHERN  MARY- 
LAND DURING  THE  FALL  OF  1986, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  S.  E.  Curtin,  and  D.  C. 
Andreasen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4214,  (1987). 
lp(map). 

Descriptors:  'Potentiometric  level,  'Aquia  Aqui- 
fer, 'Groundwater  budget,  'Maps,  'Maryland, 
'Hydrologic  maps,  Well  yield,  Groundwater  level, 
Observation  wells,  Wells. 

Thr  potentiometric  map  is  highlighted  with  indica- 
tions concerning:  (1)  outcrop  areas  of  the  Aquia 
aquifer;  (2)  the  potentiometric  contour  of  the  aqui- 
fer; (3)  observation  and/or  supply  wells  yielding  < 
10,000  gallons/day  (gpd);  and  (4)  other  supply 
wells  with  yields  >  10,000  gpd.  (Lantz-PTT) 
W89-09167 
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DIFFERENCE  BETWEEN  THE  POTENTIOME- 
TRIC  SURFACES  OF  THE  AQUIA  AQUIFER 
IN  SPRING  OF  1979  AND  FALL  OF  1986  IN 
SOUTHERN  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  D.  C.  Andreasen,  S.  E.  Curtin,  and  J. 
C.  Wheeler. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4215,  (1987). 
lp(map). 

Descriptors:  *Potentiometric  level,  *Aquia  Aqui- 
fer, 'Groundwater  budget,  *Maps,  *Maryland, 
•Hydrologic  maps,  Well  yield,  Groundwater  level, 
Observation  wells,  Wells. 

The  potentiometric  map  is  highlighted  with  indica- 
tions concerning:  (1)  outcrop  areas  of  the  Aquia 
aquifer;  (2)  the  approximate  line  of  equal  distance 
between  the  potentiometric  surfaces  of  spring  1979 
and  fall  1986;  (3)  observation  and/or  supply  wells 
yielding  <  10,000  gallons/day  (gpd);  and  (4)  other 
supply  wells  with  yields  >  10,000  gpd.  (Lantz- 
PTT) 
W89-09168 


POTENTIOMETRIC  SURFACE  OF  THE  MAG- 
OTHY  AQUIFER  IN  SOUTHERN  MARYLAND 
DURING  FALL  OF  1986, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  D.  C.  Andreasen,  S.  E.  Curtin.  and  J. 
C.  Wheeler. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4216,  (1987). 
lp(map). 

Descriptors:  'Potentiometric  level,  *Magothy  Aq- 
uifer, 'Groundwater  budget,  *Maps,  'Maryland, 
•Hydrologic  maps,  Well  yield,  Groundwater  level, 
Observation  wells,  Wells,  Hydrologic  maps. 

The  potentiometric  map  is  highlighted  with  indica- 
tions concerning:  (1)  outcrop  areas  of  the  Magothy 
aquifer;  (2)  the  potentiometric  contour  of  the  aqui- 
fer; (3)  observation  and/or  supply  wells  yielding  < 
10,000  gallons/day  (gpd);  and  (4)  other  supply 
wells  with  yields  >  10,000  gpd.  (Lantz-PTT) 
W89-09169 


DIFFERENCE  BETWEEN  THE  POTENTIOME- 
TRIC SURFACES  OF  THE  MAGOTHY  AQUI- 
FER IN  FALL  OF  1975  AND  FALL  OF  1986  IN 
SOUTHERN  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  D.  C.  Andreasen,  S.  E.  Curtin,  and  J. 
C.  Wheeler. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4217,  (1987). 
lp(map). 

Descriptors:  'Potentiometric  level,  'Magothy  Aq- 
uifer, 'Groundwater  budget,  'Maps,  'Maryland, 
•Hydrologic  maps,  Well  yield,  Groundwater  level, 
Observation  wells,  Wells. 

The  potentiometric  map  is  highlighted  with  indica- 
tions concerning:  (1)  outcrop  areas  of  the  Magothy 
aquifer;  (2)  the  approximate  location  of  the  line  of 
equal  difference  between  the  potentiometric  sur- 
face in  fall  1975  and  fall  1986;  (3)  observation  and/ 
or  supply  wells  yielding  <  10,000  gallons/day 
(gpd);  and  (4)  other  supply  wells  with  yields  > 
10,000  gpd.  (Lantz-PTT) 
W89-09170 


POTENTIOMETRIC  SURFACE  OF  THE  BIS- 
CAYNE  AQUIFER  NORTHWEST  WELL  FIELD 
DADE  COUNTY,  FLORIDA,  MAY  24, 1984, 

Geological  Survey,  Miami,  FL.  Water  Resources 
Div. 

H.  Klein. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Open  File  Report  86-60, 


(1986).  lp(map). 

Descriptors:  'Hydrologic  maps,  'Florida,  'Maps, 
'Potentiometric  level,  'Biscayne  Aquifer,  Wells, 
Dade  County,  Geohydrology,  Groundwater 
budget,  Groundwater  level. 

The  potentiometric  contours  of  the  study  area  are 
generalized  at  a  pumping  rate  of  130  mil  gal/day, 
May  19-24,  1984  to  portray  synoptically  the  head 
in  a  dynamic  hydrologic  system  taking  due  ac- 
count of  the  variations  in  geohydrologic  conditions 
such  as  differing  depths  of  wells,  nonsimultaneous 
measurements  of  water  levels,  variable  effects  of 
pumping,  regulations  of  canal  levels,  and  changing 
climatic  influence.  Therefore,  potentiometric  con- 
tours may  not  conform  exactly  with  individual 
measurements  of  water  level.  The  area  mapped  is 
between  the  Miami  Canal,  the  Tamiami  Canal,  and 
the  Level  30  Canal.  (Lantz-PTT) 
W89-09171 


POTENTIOMETRIC  SURFACE  OF  THE  BIS- 
CAYNE AQUIFER  NORTHWEST  WELL  FIELD 
DADE  COUNTY,  FLORIDA,  OCTOBER  16, 
1984, 

Geological  Survey,  Miami,  FL.  Water  Resources 
Div. 

H.  Klein. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Open  File  Report  86-59, 
1985.  lp(map). 

Descriptors:  'Hydrologic  maps,  'Maps,  'Potentio- 
metric level,  'Florida,  'Biscayne  Aquifer,  Wells, 
Dade  County,  Geohydrology,  Groundwater 
budget,  Groundwater  level. 

The  potentiometric  contours  of  the  study  area  are 
generalized  at  a  pumping  rate  of  70  mil  gal/day, 
Oct.  10-16,  1984  to  portray  synoptically  the  head 
in  a  dynamic  hydrologic  system  taking  due  ac- 
count of  the  variations  in  geohydrologic  conditions 
such  as  differing  depths  of  wells,  nonsimultaneous 
measurements  of  water  levels,  variable  effects  of 
pumping,  regulations  of  canal  levels,  and  changing 
climatic  influence.  Therefore,  the  potentiometric 
contours  may  not  conform  exactly  with  individual 
measurements  of  water  level.  (Lantz-PTT) 
W89-09172 


GROUND-WATER  HYDROLOGY  OF  THE 
MINOR  TRIBUTARY  BASINS  OF  THE  OHIO 
RIVER,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09173 


GROUND-WATER  HYDROLOGY  OF  THE 
MINOR  TRIBUTARY  BASINS  OF  THE  KANA- 
WHA RIVER,  WEST  VIRGINIA, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 
G.  M.  Ferrell. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  1984. 
lp,  9  fig,  7  tab,  28  ref. 

Descriptors:  'Groundwater  budget,  'Groundwater 
quality,  'Maps,  'Hydrologic  data  collections, 
'Kanawha  River,  'Hydrologic  maps,  'West  Vir- 
ginia, Geohydrology,  Chemical  analysis,  Well 
yield,  Saline  water. 

One  of  a  series  of  hydrologic  atlases  that  summa- 
rize the  availability  and  quality  of  the  groundwater 
resources  of  the  major  river  basins  in  West  Virgin- 
ia is  presented.  These  atlases  were  designed  to  aid 
the  West  Virginia  Department  of  Natural  Re- 
sources in  delineating  sources  of  potable  ground- 
water that  need  protection  under  U.S.  EPA's  Un- 
derground Injection  Control  Program  regulations. 
The  study  area  consists  of  the  Lower  New  River 
drainage  basin  from  Hinton  to  Gauley  Bridge,  and 
the  Kanawha  River  drainage  basin  from  Gauley 
Bridge  to  Point  Pleasant.  The  Gauley,  Elk,  and 
Coal  River  drainage  basins  are  not  included  in  the 
study   area.   The   2,135   sq   mi   area  is  elongated 


roughly  from  southeast  to  northwest.  Most  of  the 
land  is  forested;  other  major  land  uses  include 
agriculture,  coal  mining,  and  residential  and  indus- 
trial development.  Highlights  of  this  atlas  include: 
water  bearing  potential;  chemical  quality  of  the 
groundwater;  general  hydrology  of  mined  and  un- 
mined  areas;  groundwater  availability;  well  yields; 
and  salty  water.  (Lantz-PTT) 
W89-09174 


AQMAN:  LINEAR  AND  QUADRATIC  PRO- 
GRAMMING MATRIX  GENERATOR  USING 
TWO-DIMENSIONAL  GROUND-WATER 

FLOW  SIMULATION  FOR  AQUIFER  MAN- 
AGEMENT MODELING, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09183 


SIMULATED  EFFECTS  OF  GROUND-WATER 
MANAGEMENT  ALTERNATIVES  FOR  THE 
SALINAS  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-09186 


CHANGES  IN  WATER  QUALITY  OF  MICHI- 
GAN STREAMS  NEAR  URBAN  AREAS,  1973- 

84, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-09193 


POTENTIAL  WELL  YIELDS  FROM  UNCON- 
SOLIDATED DEPOSITS  IN  THE  LOWER 
HUDSON  AND  DELAWARE  RIVER  BASINS, 
NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

S.  W.  Wolcott. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  87-4042,  1987. 
lp(map),  18  ref. 

Descriptors:  'Water  resources  data,  'New  York, 
'Well  yield,  'Groundwater  budget,  'Hydrologic 
maps,  'Maps,  'Aquifers,  Hudson  River,  Delaware 
River,  Geohydrology. 

A  comprehensive  groundwater  protection  plan, 
developed  by  the  New  York  State  Department  of 
Environmental  Conservation  in  1985,  identified  the 
need  to  delineate  significant  aquifers  within  the 
state.  A  map  of  the  unconsolidated  aquifers  in  the 
lower  Hudson  and  Delaware  River  basins  was 
compiled  from  available  data  on  the  surficial  geol- 
ogy and  well  yields.  It  delineates  the  significant 
unconsolidated  aquifers  and  indicates  the  potential 
yield  of  wells  that  tap  these  aquifers.  The  potential 
well  yield  is  categorized  into  three  ranges:  <  10 
gal/min;  10  to  100  gal/min;  and  >  100  gal/min. 
No  yield  range  is  given  for  till,  but  some  large 
diameter  or  dug  wells  in  till  may  yield  up  10  gal/ 
min.  (Lantz-PTT) 
W89-09195 


LARGEST  RIVERS  IN  THE  UNITED  STATES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09208 


DISTRIBUTED  INFORMATION  SYSTEM, 

Geological  Survey,  Reston,  VA. 
A.  W.  Harbaugh. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-649,  1986.  2p,  1  fig. 

Descriptors:  'Information  exchange,  'Networks, 
'Computers,  'Data  storage  and  retrieval,  Hydro- 
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logic  data,  Administration,  Distributed  information 
system. 

During  1982-85,  the  Water  Resources  Division 
(WRD)  of  the  U.S.  Geological  Survey  (USGS) 
installed  over  70  large  minicomputers  in  offices 
across  the  country  to  support  its  mission  in  the 
science  of  hydrology.  These  computers  are  con- 
nected by  a  communications  network  that  allows 
information  to  be  shared  among  computers  in  each 
office.  The  computers  and  network  together  are 
known  as  the  Distributed  Information  System 
(DIS).  The  computers  are  accessed  through  the 
use  of  more  than  1500  terminals  and  minicom- 
puters. The  WRD  has  three  fundamentally  differ- 
ent needs  for  computing:  data  management;  hydro- 
logic  analysis;  and  administration.  Data  manage- 
ment accounts  for  50%  of  the  computational  work- 
load of  WRD  because  hydrologic  data  are  collect- 
ed in  all  50  states,  Puerto  Rico,  and  the  Pacific 
trust  territories.  Hydrologic  analysis  consists  of 
40%  of  the  computational  workload  of  WRD. 
Cost  accounting,  payroll,  personnel  records,  and 
planning  for  WRD  programs  occupies  an  estimat- 
ed 10%  of  the  computer  workload.  The  DIS  com- 
munications network  is  shown  on  a  map.  (Lantz- 
PTT) 
W89-09212 


GEOHYDROLOGY  AND  NUMERICAL  SIMU- 
LATION OF  THE  ALLUVIUM  AND  TERRACE 
AQUIFER  ALONG  THE  BEAVER-NORTH  CA- 
NADIAN RIVER  FROM  THE  PANHANDLE  TO 
CANTON  LAKE,  NORTHWESTERN  OKLAHO- 
MA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09215 


APPLICATION  OF  GAUSS  ALGORITHM  AND 
MONTE  CARLO  SIMULATION  TO  THE  IDEN- 
TIFICATION OF  AQUIFER  PARAMETERS, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09216 


SUMMARY  OF  AVAILABLE  DATA  ON  SUR- 
FACE WATER,  STATE  OF  HAWAtl.  VOLUME 
2:  GENERAL  INFORMATION  AND  STATION 
LIST  FOR  THE  ISLANDS  OF  OAHU,  MOLO- 
KAI,  MAUI,  AND  HAWAII, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-09217 


SUMMARY  OF  AVAILABLE  DATA  ON  SUR- 
FACE WATER,  STATE  OF  HAWAII.  VOLUME 
3:  STATION  LOCATION  MAPS  FOR  THE  IS- 
LANDS OF  OAHU,  MOLOKAI,  MAUI  AND 
HAWAII, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
I.  Matsuoka. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  81-1056-B,  1983.  12p(maps). 

Descriptors:  *Surface  water,  'Hawaii,  *Maps, 
•Hydrologic  maps,  Stream  discharge,  Water  qual- 
ity, Oahu,  Maui,  Molokai. 

Twelve  maps  comprise  this  volume  presenting  lo- 
cations of  surface  water  discharge  and  water  qual- 
ity data  sites  for:  (1)  Northern  Oahu,  1979;  (2) 
Southern  Oahu,  1979;  (3)  Western  Molokai,  1979; 
(4)  Eastern  Molokai,  1979;  (5)  Southeastern  Maui, 
1979,  (6)  Northeastern  Maui,  1979;  (7)  Western 
Maui,  1979;  (8)  Northeastern  Maui,  1979;  (9)  East- 
ern Hawaii,  1979;  (10)  Northwestern  Hawaii,  1979; 
(II)  Southwestern  Hawaii,  1979;  and  (12)  North- 
western Hawaii,  1979.  (See  also  W89-09217) 
(Lantz-PTT) 
W89-09218 


I  MRU   IMMhSSIONAL        MATHEMATICAL 
MODM.    FOR    SIMULATING    THE    HYDRO- 


LOGIC  SYSTEM  IN  THE  PICEANCE  BASIN, 
COLORADO, 

Geological   Survey,   Lakewood,  CO.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09222 


WATER  RESOURCES  OF  ROCKLAND  BASIN, 
SOUTHEASTERN  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-09223 


SUPPORTING  DATA  FOR  ENVIRONMENTAL 
TRENDS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-09227 


CLIMATOLOGICAL  DATA  FOR  THE  RICE- 
GROWING  AREAS  ALONG  THE  NORTH 
COAST  OF  PUERTO  RICO, 

Geological  Survey,  San  Juan,  PR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-09228 


WATEQ4F-A  PERSONAL  COMPUTER  FOR- 
TRAN TRANSLATION  OF  THE  GEOCHEMI- 
CAL  MODEL  WATEQ2  WITH  REVISED  DATA 
BASE, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

J.  W.  Ball,  D.  K.  Nordstrom,  and  D.  W. 
Zachmann. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-50,  1987.  108p,  2  tab,  26  ref,  2 
append. 

Descriptors:  *FORTRAN,  *Model  studies,  •Com- 
puter programs,  *Data  interpretation,  'Computer 
models,  'Water  quality,  'Geochemistry,  Water 
analysis,  Simulation  analysis,  Model  studies, 
Microcomputers,  Trace  elements,  Documentation. 

A  FORTRAN  77  version  of  the  PL/1  computer 
program  for  the  geochemical  model  WATEQ2, 
which  computes  major  and  trace  element  specia- 
tion  and  mineral  saturation  for  natural  waters  has 
been  developed.  The  code  (WATEQ4F)  has  been 
adapted  to  execute  on  an  IBM  PC  or  compatible 
microcomputer.  Two  versions  of  the  code  are 
available,  one  operating  with  IBM  Professional 
FORTRAN  and  an  8087  or  89287  numeric  co- 
processor, and  one  which  operates  without  a  nu- 
meric coprocessor  using  Microsoft  FORTRAN  77. 
The  calculation  procedure  is  identical  to 
WATEQ2,  which  has  been  installed  on  many 
mainframes  and  minicomputers.  Limited  data  base 
revisions  include  the  addition  of  the  following  ions: 
A1HS04(  +  + ),  BaS04,  CaHS04(  +  + ), 

FeHS04(++),  NaF,  SrC03,  and  SrHC03(  +  ) 
This  report  provides  the  reactions  and  references 
for  the  data  base  revisions,  instructions  for  pro- 
gram operation,  and  an  explanation  of  the  input 
and  output  files.  Attachments  contain  sample 
output  from  three  water  analyses  used  as  test  cases 
and  the  complete  FORTRAN  source  listing.  U.S. 
Geological  Survey  geochemical  simulation  pro- 
gram PHREEQE  and  mass  balance  program  BAL- 
ANCE also  have  been  adapted  to  execute  on  an 
IBM  PC  or  compatible  microcomputer  with  a  nu- 
meric coprocessor  and  the  IBM  Professional  FOR- 
TRAN compiler.  (Author's  abstract) 
W89-09232 


MICROCOMPUTER-BASED  VERSION  OF 
SIPT--A  PROGRAM  FOR  THE  INTERPRETA- 
TION OF  SEISMIC-REFRACTION  DATA 
(TEXT), 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09233 


MAPS  OF  RUNOFF  IN  THE  NORTHEASTERN 
REGION  AND  THE  SOUTHERN  BLUE  RIDGt 
PROVINCE  OF  THE  UNITED  STATES 
DURING  SELECTED  PERIODS  IN  1983-85, 
Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

D.  J.  Graczyk,  W.  A.  Gebert,  W.  R.  Krug,  and  G 
J.  Allord. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-  File  Report  87-106,  1987.  8p,  1  fig,  4  tab,  3 
plates,  4  ref. 

Descriptors:  'Hydrologic  maps,  'Maps,  'Runoff, 
•Annual  runoff,  Statistical  analysis,  Hydrologic 
data  collections,  Surface  runoff,  Connecticut,  Mas- 
sachusetts, New  Jersey,  North  Carolina,  Tennes- 
see,  Maine,    New   York,    Pennsylvania,   Virginia. 

Maps  of  annual  runoff  for  two  regions  in  the 
eastern  United  States  were  prepared  by  the  U.S. 
Geological  Survey  for  the  Direct/Delayed  Re- 
sponse Project  being  conducted  by  the  U.S.  EPA. 
These  maps  show  annual  runoff  during  water  year 
1984  in  the  northeastern  region  and  in  the  South- 
ern Blue  Ridge  Province.  Runoff  from  the  north- 
eastern region  during  the  1984  water  yr  ranged 
from  12  to  55  in.;  this  was  25  to  55%  >  average 
runoff  for  the  1951-80  period.  Runoff  from  the 
Southern  Blue  Ridge  Province  during  the  1984 
water  year  ranged  from  14  to  60  in.;  this  was  10  to 
30%  >  the  average  runoff  for  the  1951-80  period. 
A  split  sample  analysis  of  the  data  for  New  York 
was  conducted  to  evaluate  the  accuracy  of  the 
runoff  mapping  procedure  used  in  this  report.  A 
runoff  map  was  prepared  using  one-half  of  the  data 
base.  The  map  was  then  used  to  estimate  runoff  at 
the  gaging  stations  that  were  not  used  to  develop 
the  map.  The  values  estimated  from  the  split- 
sample  map  were  found  to  differ  from  the  actual 
recorded  values  by  9.9%.  The  runoff  maps  are 
most  accurate  in  areas  with  a  relatively  large  con- 
centration of  gaging  stations  and  little  topographic 
variability.  Conversely,  the  maps  are  least  accurate 
in  areas  with  few  gaging  stations  and  high  topo- 
graphic variability.  Based  on  these  criteria,  those 
parts  of  the  maps  covering  Connecticut,  Massachu- 
setts, New  Jersey,  and  Rhode  Island,  are  the  most 
reliable.  The  least  reliable  parts  of  the  maps  are 
those  along  the  North  Carolina-Tennessee  border 
and  in  parts  of  Maine.  (Author's  abstract) 
W89-09236 


DEVELOPMENT  OF  A  DATA  BASE  FOR 
WATER-QUALITY  MODELING  OF  THE  PA- 
TUXENT  RD7ER  BASIN,  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  10A. 
W89-09251 


TEST  PLAN  FOR  32-BIT  MICROCOMPUTERS 
FOR  THE  WATER  RESOURCES  DIVISION, 
CHAPTER  A:  TEST  PLAN  FOR  ACQUISITION 
OF  PROTOTYPE  32-BIT  MICROCOMPUTERS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

N.  E.  Hutchison,  A.  W.  Harbaugh,  R.  A.  Hollway, 
and  C.  F.  Merk. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-455,  1987.  60p,  3  ref,  5 
append. 

Descriptors:  'Microcomputers,  'US  Geological 
Survey,  'Information  systems,  'Computers,  'Data 
storage  and  retrieval,  Evaluation,  Networks,  Man- 
agement planning. 

The  Water  Resources  Division  (WRD)  of  the  U.S. 
Geological  Survey  is  evaluating  32-bit  microcom- 
puters to  determine  how  they  can  complement, 
and  perhaps  later  replace,  the  existing  network  of 
minicomputers.  The  WRD  is  also  designing  a  Na- 
tional Water  Information  System  (NWIS)  that  will 
combine  and  integrate  the  existing  National  Water 
Data  Storage  and  Retrieval  System  (WAT- 
STORE),  National  Water  Data  Exchange 
(NAWDEX),  and  components  of  several  other 
existing  systems.  The  procedures  and  testing  done 
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in  a  market  evaluation  of  32-bit  microcomputers 
are  documented.  The  results  of  the  testing  are 
documented  in  the  NWIS  Project  Office.  The 
market  evaluation  was  done  to  identify  commer- 
cially available  hardware  and  software  that  could 
be  used  for  implementing  early  NWIS  prototypes 
to  determine  the  applicability  of  32-bit  microcom- 
puters for  data  base  and  general  computing  appli- 
cations. Three  microcomputers  will  be  used  for 
these  prototype  studies.  The  results  of  the  proto- 
type studies  will  be  used  to  compile  requirements 
for  a  Request  for  Procurement  (RFP)  for  hard- 
ware and  software  to  meet  the  WRD's  needs  in  the 
early  1990's.  The  identification  of  qualified  vendors 
to  provide  the  prototype  hardware  and  software 
included  reviewing  industry  literature,  and  making 
telephone  calls  and  personal  visits  to  prospective 
vendors.  Those  vendors  that  appeared  to  meet 
general  requirements  were  required  to  run  bench- 
mark tests.  (Author's  abstract) 
W89-09263 


PRELIMINARY  SURFICIAL  GEOLOGY  MAP 
OF  THE  CHEYENNE  URBAN  AREA,  LARA- 
MIE COUNTY,  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
M.  E.  Cooley. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-559,  1987.  lp(map). 

Descriptors:  'Maps,  'Geologic  mapping,  'Chey- 
enne,  'Wyoming,  Artificial  fill,  Alluvium,  Geolo- 
gy, Stratification,  Sediments. 

The  geologic  map  of  the  Cheyenne  Urban  Area 
shows  the  following  elements:  (1)  artificial  fill  at 
miscellaneous  sites;  (2)  artificial  fill  in  areas  of  large 
residential  developments  constructed  since  1945; 
(3)  artificial  fill  in  areas  of  extensive  construction 
activity;  (4)  undifferentiated  alluvium  (holocene); 
(5)  terrace  alluvium  (holocene);  (6)  alluvial  fan 
deposits  (holocene);  (7)  slope  deposits  (holocene 
and  pleistocene);  (8)  tan  sandy  alluvium  (pleisto- 
cene); (9)  pediment  deposits  (pleistocene);  (10)  de- 
posits of  terrace  Qtl  (pleistocene);  (11)  deposits  of 
terraces  Qtl  A,  QtlB,  QtlC  (pleistocene);  (12)  De- 
posits of  Qt2  (pleistocene);  (13)  Deposits  of  terrace 
Qt3  (pleistocene);  (14)  brown  gravelly  deposits 
(pleistocene);  and  (15)  Ogallalla  formation  (mio- 
cene).  (Lantz-PTT) 
W89-09272 
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SYSTEM  FOR  THE  ONE-STEP  DEWATERING 
OF  A  TRENCH  AND  THE  CONSTRUCTION 
OF  A  PIPELINE  BED, 

D.  R.  Ashbaugh. 

U.S.  Patent  No.  4,462,715;  July  31,  1984,  5p,  5  fig. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1044,  No  5,  p  2002,  July  31,  1984. 

Descriptors:  'Patents,  'Trenches,  'Pipelines, 
•Construction  methods,  'Conveyance  structures, 
Pumping,  Pumps,  Pipes,  Dewatering,  Seepage. 

A  stone-laying  box  for  sewer  and  water  pipelines 
simultaneously  lays  a  stone  bed  with  higher  level 
packed  side  walls  which  shore  up  the  bottom  sides 
walls  of  a  trench  while  pumping  water  out  of  the 
trench  and  pushing  cascaded  sandy  ground  which 
has  fallen  into  the  trench  vehicle  used  to  dig  the 
trench.  The  trench  box  is  moved  along  the  trench 
incrementally  while  the  trench  is  being  dug.  The 
system  consists  of  a  dewatering  box,  within  which 
a  pump  is  mounted  to  permit  water  to  be  pumped 
out  of  the  box  while  the  stone  in  the  box  is  being 
ejected  in  the  form  of  a  U-shaped  pipeline  support- 
ing bed.  The  bed  has  side  walls  of  increased  height 
to  shore  up  the  side  walls  of  the  trench.  The  bed- 
laying  function  is  accomplished  when  the  box  is 
pushed  forward  by  the  trenching  vehicle  without 
the  need  for  motive  power,  which  would  add 
considerably  to  the  cost.  (Cremmins-AEPCO) 
W89-08278 


METHOD  OF  PRODUCING  AND  LAYING  A 
BARRIER  STRUCTURE, 

0.  F.  Larson. 

U.S.  Patent  No.  4,541,751;  September  17,  1985,  9p, 
15  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1058,  No  3,  p  1218,  September  17, 
1985. 

Descriptors:  'Patents,  'Barriers,  'Erosion  control, 
'Bank  erosion,  'Beach  erosion,  Silting,  Construc- 
tion methods,  Ballast,  Bank  protection,  Pipelines. 

An  elongated  barrier  on  land  controls  bank  or 
beach  erosion  and  in  water  protects  the  coast  and 
prevents  siltation  in  a  waterway  or  erosion  along  a 
submarine  installation,  such  as  a  pipeline.  One  or 
more  hollows  occupy  the  interior  of  the  light- 
weight barrier,  which,  when  laid,  is  filled  with 
natural  sedimentary  ballast.  The  ballast  is  prefer- 
ably taken  from  the  area  adjacent  to  the  installation 
site  to  avoid  anchoring.  Having  a  wide  base,  the 
barrier  avoids  undermining  by  waves  and  currents. 
It  comprises  an  inexpensive,  hollow,  and  elongate 
structure  with  a  height/base  width  ratio  less  than 

1.  The  ballast  material  is  placed  artificially  or 
naturally  in  at  least  part  of  the  hollows  during  or 
immediately  after  laying  of  the  barrier.  (Cremmins- 
AEPCO) 

W89-08288 


APPARATUS  FOR  IMPEDING  FINE  SEDI- 
MENT DEPOSITION  IN  HARBORS  AND 
NAVIGATIONAL  CHANNELS, 

California  Univ.,  Berkeley.  Regents. 

For   primary  bibliographic   entry   see   Field   4D. 

W89-08291 


JONGLEI  CANAL:  IMPACT  AND  OPPORTU- 
NITY. 

For   primary   bibliographic   entry   see   Field   6G. 
W89-08466 


SUBMERSIBLE-TYPE  TAINTER  GATE  FOR 
SPILLWAY,  MARSEILLES  LOCK  AND  DAM: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
D.  R.  Cooper. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A204592, 
price  codes:  A05  in  papre  copy,  A01  in  microfiche. 
Technical  Report  HL-89-1,  January  1989.  Final 
Report.    81p,   5   fig,   7   tab,   5   photos,   44  plates. 

Descriptors:  'Radial  gates,  'Inland  waterways, 
'Hydraulic  structures,  'Tainter  gates,  'Spillways, 
'Locks,  'Dams,  'Hydraulic  models,  Model  stud- 
ies, Gates,  Performance  evaluation,  Mathematical 
models,  Mathematical  equations,  Stilling  basins. 

A  l:20-scale  hydraulic  model  simulated  a  120-ft- 
wide  section  of  the  spillway  and  stilling  basin 
including  one  freely  suspended  60-ft-wide  by  16-ft- 
high  submersible  tainter  gate.  The  magnitude  and 
frequency  of  the  forces  acting  on  the  cable  sup- 
porting each  end  of  the  gate  were  measured.  Tests 
indicated  that  there  was  a  likelihood  of  the  cables 
being  subjected  to  exciting  forces  occurring  at  a 
random  frequency  with  flow  (a)  over  and  (b)  under 
the  subject  gate.  The  magnitude  of  these  forces 
was  about  1%  of  the  total  gate  weight.  Discharge 
characteristics  and  coefficients  and  stilling  basin 
performance  with  various  operating  scenarios  were 
determined.  (Author's  abstract) 
W89-08486 


ABIQUIU  DAM  AND  RESERVOIR,  RIO 
GRANDE  BASIN,  RIO  CHAMA,  NEW 
MEXICO:  EMBANKMENT  CRITERIA  AND 
PERFORMANCE  REPORT. 

Corps  of  Engineers,  Tulsa,  OK.Tulsa  District. 
For   primary   bibliographic   entry   see   Field   8D. 
W89-08505 


PRELIMINARY  ASSESSMENT  OF  AN  AIR- 
BORNE THERMAL  VIDEO  FRAME  SCAN- 
NING SYSTEM  FOR  ENVIRONMENTAL  EN- 
GINEERING SURVEYS, 


Surrey  Univ.,  Guildford  (England). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-08573 


APPLICATION  OF  PHYSIOGRAPHIC  PHOTO 
INTERPRETATION    TECHNIQUE    TO    ANA- 
LYSE  THE  ENIGMATIC   DRAINAGE   PROB- 
LEM OF  THE  HYDERABAD  METROPOLITAN 
REGION,  PAKISTAN, 
Soil  Survey  of  Pakistan,  Lahore. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-08605 


CANAL  DESIGN  BY  AN  ARMOURING  PROC- 
ESS, 

Shaw  Mont  Newfoundland  Ltd.,  St.  John's. 
P.  C.  Helwig. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 
Wiley  &  Sons,  New  York.  1987.  p  329-352,  2  tab,  9 
fig,  1 1  ref. 

Descriptors:  *Erosion  control,  'Bank  stabilization, 
'Canal  linings,  'Canals,  'Canal  design,  'Channel 
erosion,  'Hydroelectric  plants,  Canal  construction, 
Canal  linings,  Armoring,  Design  criteria,  Cost 
analysis,  Costs,  Newfoundland,  Canada. 

The  Hinds  Lake  Development  in  Newfoundland, 
Canada  is  a  medium  head  hydroelectric  scheme 
(head  =  220  meters)  having  an  installed  capacity  of 
75  MW.  It  was  completed  in  1980  at  a  cost  of  $80 
million  (Canadian),  the  Power  Canal  is  a  major 
feature  of  this  development.  It  is  a  hillside  canal 
lined  with  pit-run  glacial  till  and  relies  upon  self- 
armoring  to  resist  erosion.  By  relying  on  an  armor- 
ing process  the  conventional  armour  zone  was  not 
needed,  thus  saving  about  $500,000.  Three  differ- 
ent canal  cross-sections  were  evolved  to  deal  with 
the  different  types  of  terrain  along  the  canal  route. 
In  addition,  surface  runoff  draining  into  the  canal 
had  to  be  dealt  with,  as  well  as  controlling  bench- 
ing at  the  waterline  and  rilling  and  gullying  of  the 
liner  above  water  level.  The  design  approach  fol- 
lowed a  stepwise  procedure,  dealing  first  with  the 
basic  canal  hydraulics  followed  by  a  detailed  anal- 
ysis of  the  armoring  process  using  Gessler's 
method.  A  completely  deterministic  description  of 
the  armoring  process  based  on  the  behavior  of 
individual  particles  is  a  very  complex  analytical 
problem.  It  is  much  more  practical  to  treat  the 
armoring  process  as  a  stochastic  phenomenon  and 
to  look  at  the  'average'  behavior  of  sediment  parti- 
cles. The  weight  per  unit  area  of  the  armor  coat 
and  eroded  material,  as  well  as  depth  of  material 
removed  by  erosion  is  also  estimated.  Subsequent 
operating  experience  has  confirmed  that  this  design 
approach  is  reliable  and  cost-effective  when 
sources  of  suitable  materials  are  readily  available. 
(See  also  W89-08934)  (White-Reimer-PTT) 
W89-08945 


DESIGN  PROBLEMS  IN  GRAVEL-BED 
RIVERS,  ALASKA, 

Harza  Engineering  Co.,  Chicago,  IL. 

B.  Wang,  S.  R.  Bredthauer,  and  E.  A. 

Marchegiani. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  869-891,  4  tab,  6 

fig,  23  ref. 

Descriptors:  'Dam  design,  'Gravel,  'River  beds, 
'Alluvial  channels,  'Sedimentation,  'Reservoirs, 
'Reservoir  silting,  'Dams,  'Sediment  transport, 
'Alaska,  Susitna  River,  Chulitna  River,  Yukon 
River,  Glacial  streams,  Streams,  Rivers,  Glacial 
sediments,  Reservoir  design,  Bank  erosion, 
Thermo-erosional  niching,  Sediment  load,  Aggra- 
dation, Degradation,  Frozen  ground,  Seepage. 

The  Susitna  River  and  its  major  tributaries  are 
glacial  fed,  with  high  sediment  concentrations  in 
the  summer  and  near-zero  concentrations  in  the 
winter.  Despite  the  high  sediment  concentrations, 
sedimentation  in  the  proposed  reservoirs  will  not 
significantly  reduce  their  useful  capacity  over  a 
100  year  period.  Due  to  the  large  bed  material 
downstream  of  the  dams,  little  downstream  degra- 
dation is  expected  due  to  trapping  of  sediments  by 
the  reservoirs.  Significant  aggradation  could  occur 
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below  the  Susitna  River's  confluence  with  the 
Chulitna  River,  which  has  a  similar  annual  flow 
but  a  much  larger  sediment  load  due  to  the  high 
proportion  of  glaciers  in  the  basin.  The  primary 
bank  erosion  process  on  the  Yukon  River  at 
Galena  is  thermo-erosional  niching.  Thermo-nich- 
ing  occurs  when  warm  water  flows  against  frozen 
silt,  rapidly  thawing  the  material  and  transporting 
it  away.  The  niching  continues  until  the  overhang- 
ing blocks  of  frozen  material  fail  and  slump  into 
the  river.  Further  niching  is  limited  while  the 
failed  blocks  are  eroded  away,  or  when  the  water 
level  drops  to  the  level  of  the  sand  and  gravel 
underlying  the  frozen  silt.  Due  to  thaw-unstable 
characteristics  of  the  frozen  silt,  it  was  recom- 
mended that  it  be  removed  down  to  the  contact 
with  sand  and  gravel,  and  replaced  with  suitable 
material.  Other  considerations  such  as  seepage  and 
piping,  abrasion  of  concrete  surface  and  hydroma- 
chineries,  sedimentation  in  diversion  tunnels  and 
effects  on  tailwater  by  aggradation  and  degrada- 
tion will  also  affect  the  design  of  the  dams  and 
related  structures.  (See  also  W89-08934)  (White- 
Reimer-PTT) 
W89-08962 


DESIGN  OF  DEPRESSED  INVERT  CULVERTS, 

Alaska  Univ.,  Fairbanks.  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-09109 


NATIONAL  AND  REGIONAL  TRENDS  IN 
WATER-WELL  DRILLING  IN  THE  UNITED 
STATES,  1964-84, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-09250 
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BASIC  HYDRAULIC  PRINCIPLES  OF  OPEN- 
CHANNEL  FLOW, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08456 


FLOW  SEPARATION  CONDITIONS  AT  PIPE 
WALLS  OF  WATER  DISTRIBUTION  MAINS, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
R.  G.  Eilers,  and  R.  M.  Clark. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PPB88-220702. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/130,  June  1988.  10p,  1 
fig,  4  ref. 

Descriptors:  *Flow  separation,  *Pipes,  *Water 
conveyance,  *Pipe  flow,  Water  distribution,  Pota- 
ble water,  Corrosion,  Water  quality,  Hydraulic 
structures,  Biofilms,  Fluid  dynamics,  Model  stud- 
ies. 

Biofilm  formations  on  pipe  walls  have  been  found 
in  potable  water  distribution  mains.  The  biofilm 
layers  contribute  to  accelerated  corrosion  rates, 
increased  flow  resistance,  and  formation  of  encrus- 
tations that  may  deteriorate  drinking  water  quality. 
Research  to  evaluate  the  dependency  on  viscous 
pipe  flow  parameters  and  conditions  at  the  pipe 
wall  was  conducted.  Calculations  illustrate  that 
properties  of  separated  flow  conditions  in  cavities 
along  the  walls  of  water  pipes  can  be  determined 
from  the  governing  equations  of  fluid  dynamics. 
The  self-purging  of  cavity-particle  constituents 
was  shown  by  modeling  to  be  dependent  upon 
diameter,  specific  gravity,  and  initial  locations  in 
the  flow  field.  (Author's  abstract) 
W89-08485 


DISCHARGE  RATINGS  FOR  CONTROL 
f.AIhS  A I  MISSISSIPPI  RIVER  LOCK  AND 
DAM  11,  DUBUQUE,  IOWA, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
viurccs  Div. 


A.  J.  Heinitz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  85-4105,  1986. 
43p,  15  fig,  6  tab,  12  ref. 

Descriptors:  'Hydraulic  properties,  'Hydraulic 
gates,  'Mississippi  River,  'Gates,  'Locks,  'Dams, 
'Gaging,  'Discharge  measurement,  'Ratings, 
Iowa,  Water  level,  Discharge  capacity,  Discharge 
coefficient,  Mathematical  studies,  Hydraulic 
models. 

The  water  level  of  the  navigation  pools  on  the 
Mississippi  River  are  maintained  by  the  operation 
of  tainter  and  roller  gates  at  the  locks  and  dams. 
Discharge  ratings  for  the  gates  on  Lock  and  Dam 
1 1,  at  Dubuque,  Iowa,  were  developed  from  cur- 
rent meter  discharge  measurements  made  in  the 
forebays  of  the  gate  structures.  Methodology  is 
given  to  compute  the  gate  openings  of  the  tainter 
gates  accurately.  Discharge  coefficients,  in  equa- 
tions that  express  discharge  as  a  function  of  tail- 
water  head,  forebay  head,  and  height  of  gate  open- 
ing, were  determined  for  conditions  of  submerged- 
orifice  and  free-weir  flow.  A  comparison  of  the 
rating  discharges  to  the  hydraulic  model  rating 
discharges  is  given  for  submerged-orifice  flow  for 
the  tainter  and  roller  gates.  (Author's  abstract) 
W89-08720 


COMPUTER    PROGRAM    FOR    ANALYZING 
CHANNEL  GEOMETRY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-08756 


EFFECT  OF  EMBANKING  ON   RIVER  AND 
SEA  FLOODS, 

International  Inst,  of  Hydraulic  and  Environmental 

Engineering,  Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-08888 


INTRODUCTION  TO  GROUNDWATER  HY- 
DRAULICS-A  PROGRAMMED  TEXT  FOR 
SELF-INSTRUCTION  (INTRODUCCION  A  LA 
HIDRAULICA  DE  AGUAS  SUBTERRANEAS), 

G.  D.  Bennett. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Tech- 
niques of  Water-Resources  Investigations,  Book  3, 
Chapter  B2  (Tecnicas  de  Investigaciones  de  Re- 
cursos  Hidricos  del  Servicio  Geologico  de  los  Es- 
tados  Unidos,  Libro  3,  Capitulo  B2).  1987.  167p,  52 
ref.  Translated  by  Victor  Ricaldi  and  Maria  Victo- 
ria Avendano. 

Descriptors:  'Hydraulics,  'Geohydrology, 
'Groundwater,  'Groundwater  movement, 
'Darcys  law,  'Training,  'Translations,  Ground- 
water resources,  Aquifer  characteristics,  Analyti- 
cal techniques,  Equations,  Groundwater  storage. 

This  manual  is  an  introduction  to  the  hydraulics  of 
groundwater  flow.  With  the  exception  of  a  few 
discussions  in  standard  text  format,  the  material  is 
presented  in  programmed  form.  Emphasis  has  been 
placed  upon  theory  rather  than  application.  Basic 
principles  of  groundwater  hydraulics  are  outlined, 
their  uses  in  developing  equations  of  flow  are 
demonstrated,  representative  formal  solutions  are 
considered,  and  methods  of  approximate  solution 
are  described.  At  some  points,  rigorous  mathemati- 
cal derivation  is  employed;  elsewhere,  the  develop- 
ment relies  upon  physical  reasoning  and  plausibil- 
ity argument.  Since  this  text  is  an  introduction  to 
the  material,  the  discussion  is  restricted  for  the 
most  part  to  the  flow  of  homogeneous  fluids 
through  a  porous,  homogeneous,  and  isotropic 
medium-that  is  to  say,  in  a  medium  whose  proper- 
ties do  not  change  as  a  function  of  location  or 
direction.  The  reader  is  presumed  to  have  an  un- 
derstanding of  calculus  and  physics  at  the  second- 
ary level.  This  manual  was  translated  into  Spanish 
form  a  manual  originally  printed  in  English  in 
1976.  (See  also  W77-03884)  (Shidler-PTT) 
W89-09010 


COMPUTATION  OF  WATER-SURFACE  PRO- 
FILES IN  OPEN  CHANNELS, 

For  primary  bibliographic  entry  see  Field  2E. 
W  89-090 14 


DESIGN  OF  DEPRESSED  INVERT  CULVERTS, 

Alaska  Univ.,  Fairbanks.  Water  Research  Center. 
M.  C.  Jordan,  and  R.  F.  Carlson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-233416. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report,  FHWA-AK-RD-87-23,  June  1987. 
64p,  16  fig,  4  tab,  27  ref,  append. 

Descriptors:  'Culverts,  'Hydraulic  structures, 
'Hydraulic  properties,  'Design  standards,  Mathe- 
matical studies,  Literature  review,  Hydraulic 
models,  Mathematical  models,  Flow  velocity. 

The  hydraulic  characteristics  of  a  depressed  invert 
culvert  were  studied  and  a  design  procedure  is 
developed.  The  hydraulic  characteristics  were 
studied  by  reviewing  pertinent  literature  and  by 
the  use  of  a  hydraulic  model.  The  design  proce- 
dure is  similar  to  that  already  used  by  state  hy- 
drologists.  Formulas  for  determining  the  geometric 
properties  of  a  depressed  invert  culvert  are  pre- 
sented. The  hydraulic  model  was  used  to  deter- 
mine the  discharge  coefficients  for  a  depressed 
invert  culvert  flowing  under  inlet  control  and  set 
flush  to  a  vertical  headwall.  A  literature  review 
was  performed  which  examined  velocity  profiles, 
flow  over  permeable  beds,  and  flow  resistance  in 
culverts  and  over  rough  beds.  The  design  proce- 
dure is  applicable  to  depressed  invert  culverts 
flowing  under  nonsubmerged  conditions  and  set 
flush  to  a  vertical  headwall.  The  design  procedure 
can  be  used  as  an  outline  for  the  development  of  a 
comprehensive  design  manual  for  depressed  invert 
culverts.  (Author's  abstract) 
W89-09109 


8C.  Hydraulic  Machinery 


DEVELOPMENT  OF  METHODOLOGIES  FOR 
DETERMINING  HYDROPOWER  WATER 
STORAGE  STRATEGIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08266 


SUBMERSIBLE-TYPE  TAINTER  GATE  FOR 
SPILLWAY,  MARSEILLES  LOCK  AND  DAM: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-08486 


APPLICATIONS  OF  MECHANICAL  PUMPS 
AND  MIXERS  TO  IMPROVE  WATER  QUAL- 
ITY, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-08543 


MODEL  FOR  THE  OPERATION  OF  SPILL- 
WAY GATES  IN  PLUVIAL  FLOODS, 

Ministry  of  Public  Works,  Santiago  (Chile).  Irriga- 
tion Directorate. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-08889 


8D.  Soil  Mechanics 


ANALYSIS  OF  BANK  PROTECTION  USING  A 
PROBABILITY  OF  MOTION  APPROACH, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   4D. 

W89-08253 
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ABIQUIU  DAM  AND  RESERVOIR,  RIO 
GRANDE  BASIN,  RIO  CHAMA,  NEW 
MEXICO:  EMBANKMENT  CRITERIA  AND 
PERFORMANCE  REPORT. 

Corps  of  Engineers,  Tulsa,  OK.Tulsa  District. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A1877  342, 
price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
April  1987.  242p,  7  tab,  4  photos,  81  plates. 

Descriptors:  'Embankments,  *Rockfill  dams,  Abi- 
quiu  Dam,  Design  standards,  Dam  construction, 
Performance  evaluation. 

In  December  1981,  the  Corps  of  Engineers  out- 
lined the  need  for,  and  scope  of,  embankment 
reports,  and  authorized  their  preparation  for  all 
new  earth  and  earth-rockfill  construction  projects. 
Authorization  was  also  made  for  existing  projects 
where  significant  remedial  treatment,  project  com- 
plexity or  approaching  obsolescence  make  it  desir- 
able to  have  such  reports.  Abiquiu  Dam  is  a 
project  which  has  had  significant  post  construction 
remedial  treatment.  This  report  provides  the  signif- 
icant information  needed  by  engineers  to:  (1)  famil- 
iarize themselves  with  the  project;  (2)  re-evaluate 
the  embankment  in  the  event  unsatisfactory  per- 
formance occurs;  and  (3)  provide  guidance  for 
designing  comparable  future  projects.  Included  in 
this  report  are  a  summary  of  design  data,  design 
assumptions,  computations,  specification  require- 
ments, construction  data,  field  control  and  record 
control  test  data,  and  embankment  performance  as 
monitored  by  instrumentation.  (Lantz-PTT) 
W  89-08  505 


RIVER  BED  SCOUR  AND  CONSTRUCTION 
OF  STONE  RIPRAP  PROTECTION, 

Northwest  Hydraulic  Consultants  Ltd.,  Edmonton 

(Alberta). 

V.  J.  Galay,  E.  K.  Yaremko,  and  M.  E.  Quazi. 

IN:  Sediment  Transfer  in  Gravel-Bed  Rivers.  John 

Wiley  &  Sons,  New  York.  1987.  p  353-379,  1  tab, 

19  fig,  41  ref. 

Descriptors:  'Hydraulics,  'Riprap,  'Scour,  'Chan- 
nel erosion,  'Stream  erosion,  'Bank  protection, 
'Bank  stabilization,  'River  beds,  'Streambeds, 
Channel  scour,  Vortices,  Water  currents,  Bank 
erosion,  Design  criteria. 

Scour  in  rivers  and  canals  is  generally  the  result  of 
secondary  currents  or  vortices  that  occur  in  con- 
junction with  river  features  such  as  bends,  abrupt 
changes  in  flow  direction,  obstructions,  constric- 
tions, confluences,  subsurface  sills,  control  struc- 
tures and  piers  of  various  types  and  sizes.  The 
severity  (depth)  and  extent  of  scour  depends  on  the 
strength  of  the  secondary  currents  developed  at 
the  concerned  river  feature.  Although  various  the- 
oretical relationships  for  predicting  the  strength  of 
secondary  currents  have  been  developed,  calibra- 
tion from  field  and/or  flume  data  are  still  required. 
Different  conditions  for  scour  development  have 
been  identified  from  a  variety  of  field  studies, 
consulting  cases,  and  laboratory  research.  Removal 
of  toe  material  through  development  of  a  scour 
hole  is  the  most  common  mechanism  for  initiating 
streambank  failure.  Toe  protection  is  most  com- 
monly provided  by  a  'launching'  apron,  which 
involves  the  use  of  a  material  that  can  readily 
conform  to  a  scour  hole  while  maintaining  its 
integrity  and  ability  to  protect  underlying  bank 
material.  Stone,  because  of  its  flexibility  and  pro- 
vided it  is  of  proper  size  and  durability,  offers  an 
ideal  material  for  the  launching  apron  process. 
Recently  there  has  been  an  effort  to  develop  a 
simple  but  effective  means  of  monitoring  grada- 
tions of  stone  riprap  material  using  a  surface  sam- 
pling technique.  A  representative  picture  of  the 
proportional  area  occupied  by  various  sizes  is  ob- 
tained, and  a  by-number  analysis  is  used  to  analyze 
the  distribution  of  the  sample  sizes.  A  gradation 
curve  is  then  drawn  relating  stone  sizes  and  fre- 
quency distribution.  Since  riprap  specifications  are 
typically  provided  in  terms  of  stone  weight,  a 
sample  set  of  stones  is  weighed  and  size  dimensions 
determined  to  establish  a  stone  size  versus  weight 
relationship.  (See  also  W89-08934)  (White-Reimer- 
PTT) 
W89-08946 


FORMATION  AND  FAILURE  OF  NATURAL 
DAMS, 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 

J.  E.  Costa,  and  R.  L.  Schuster. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-392,  1987.  39p,  13  fig,  6  tab, 
118  ref. 

Descriptors:  'Dam  failure,  'Natural  dams,  'Land- 
slides, 'Debris  dams,  Glaciers,  Avalanches,  Mor- 
aines, Glacial  drift,  Ice,  Glacial  lakes. 

Of  the  numerous  kinds  of  dams  that  form  by  natu- 
ral processes,  dams  formed  from  landslides,  glacial 
ice,  and  neoglacial  moraines  present  the  greatest 
threat  to  people  and  property.  The  most  common 
types  of  mass  movements  that  form  landslide  dams 
are  rock  and  debris  avalanches,  rock  and  soil 
slumps  and  slides,  and  mud,  debris,  and  earth 
flows.  The  most  common  initiation  mechanisms  for 
dam-forming  landslides  are  excessive  rainfall  and 
snowmelt  and  earthquakes.  Landslide  dams  can  be 
classified  into  six  categories  based  on  their  relation 
with  the  valley  floor.  Type  I  dams  (11%)  of  the  81 
landslide  dams  around  the  world  that  were  clas- 
sifed  do  not  reach  from  one  valley  side  to  the 
other.  Type  II  dams  (44%)  span  the  entire  valley 
flood,  occasionally  depositing  material  high  up  on 
opposite  valley  sides.  Type  III  dams  (41%)  move 
considerable  distances  both  upstream  and  down- 
stream from  the  landslide  failure.  Type  IV  dams 
(1%)  are  rare  and  involve  the  contemporaneous 
failure  of  material  from  both  sides  of  a  valley. 
Type  V  dams  (1%)  are  also  rare,  and  are  created 
when  a  single  landslide  sends  multiple  tongues  of 
debris  into  a  valley  forming  two  or  more  landslide 
dams  in  the  same  surfaces,  that  extend  under  the 
stream  or  valley  and  emerge  on  the  opposite  valley 
side.  Many  landslide  dams  fail  shortly  after  forma- 
tion. Overtopping  is  by  far  the  most  common  cause 
of  failure.  Glacial  ice  dams  can  produce  at  least 
nine  kinds  of  ice-dammed  lakes.  The  most  danger- 
ous are  lakes  formed  in  main  valleys  dammed  by 
tributary  glaciers.  Failure  can  occur  by  erosion  of 
a  drainage  tunnel  under  or  through  the  ice  dam  or 
by  a  channel  over  the  ice  dam.  Cold  polar  ice  dams 
generally  drain  supraglacially  or  marginally  by 
downmelting  of  an  outlet  channel.  Warmer  tem- 
perate-ice dams  tend  to  fail  by  sudden  englacial  or 
subglacial  breaching  and  drainage.  Late  neoglacial 
moraine-dammed  lakes  are  located  in  steep  moun- 
tain areas  affected  by  the  advances  and  retreats  of 
valley  glaciers  in  the  last  several  centuries.  The 
most  common  reported  failure  mechanism  is  over- 
topping and  breaching  by  a  wave  or  series  of 
waves  in  the  lake,  generated  by  icefalls,  rockfalls, 
or  snow  or  rock  avalanches.  Melting  of  ice-cores 
or  frozen  ground  and  piping  and  seepage  are  other 
possible  failure  mechanisms.  (Lantz-PTT) 
W89-09257 


8E.  Rock  Mechanics  and 
Geology 


WELL  CONSTRUCTION,  LITHOLOGY,  AND 
GEOPHYSICAL  LOGS  FOR  BOREHOLES  IN 
BEAR  CREEK  VALLEY  NEAR  OAK  RIDGE, 
TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-08357 


MAP  OF  BEDROCK-SURFACE  TOPOGRAPHY 
IN  PARTS  OF  THE  PATERSON  AND  POMP- 
TON  PLAINS  QUADRANGLES,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-08419 


HYDROLOGIC  AND  GEOCHEMICAL  MONI- 
TORING IN  LONG  VALLEY  CALDERA, 
MONO  COUNTY,  CALIFORNIA,  1982-1984, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 


W89-08808 


SYNTHESIS  OF  BOREHOLE  GEOPHYSICAL 
DATA  AT  THE  UNDERGROUND  RESEARCH 
LABORATORY,  MANITOBA,  CANADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

W.  S.  Keys. 

Available    from    National   Technical    Information 

Service,  Springfield,  VA  22161,  as  DE84-015470, 

price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  BMI/OCRD-15,  July  1984.  43p, 

19   fig,   2   tab,   7   ref.   DOE  Contract   DE-A102- 

83CH10143. 

Descriptors:  'Borehole  geophysics,  'Geophysics, 
'Boreholes,  'Manitoba,  'Data  interpretation, 
'Geohydrology,  Canada,  Waste  management, 
Waste  disposal,  Groundwater  movement,  Flow  ve- 
locity, Geologic  fractures,  Uranium. 

A  suite  of  borehole-geophysical  logs,  supported  by 
core  data,  was  used  to  describe  the  rock  matrix  and 
fractures  in  a  granite  pluton  near  Lac  du  Bonnet, 
Manitoba,  Canada.  The  site  is  being  developed  by 
Atomic  Energy  of  Canada  Limited,  as  an  under- 
ground research  laboratory  to  conduct  geotechni- 
cal  research  and  to  validate  predictive  models  as 
part  of  Canada's  nuclear  fuel,  waste  management 
program.  However,  the  site  is  not  planned  to  be 
used  for  waste  disposal.  Geophysical  well  logs 
were  used  to  distinguish  and  correlate  rock  types 
and  fractures  between  drill  holes.  Two  significant 
fractures  zones  that  are  two  of  the  major  zones  of 
groundwater  movement  at  the  site  were  identified 
by  acoustic-televiewer  logs.  A  new  heat-pulse 
flowmeter  provided  repeatable  measurements  of 
very  low-velocity,  vertical  flow  in  drill  holes 
which  enabled  the  identification  of  specific  frac- 
tures that  were  transmitting  water.  Borehole 
gamma  spectra  showed  that  some  fractures  are 
enriched  in  uranium,  and  others  may  be  depleted. 
Some  of  the  advantages  of  synthesizing  available 
borehole-geophysical  logs  at  a  site  in  fractured 
plutonic  rocks  are  described  and  how  this  informa- 
tion can  contribute  to  an  understanding  of  the 
geohydrologic  conditions  at  the  site  is  discussed. 
(Author's  abstract) 
W89-08980 


POST-CRETACEOUS  UPLIFT  OF  THE  SIOUX 
QUARTZITE  RIDGE  IN  SOUTHEASTERN 
SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

N.  C.  Koch. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-419,  1986.  lOp,  5  fig,  19  ref. 

Descriptors:  'Tectonic  uplift,  'Structural  geology, 
'Uplift,  'Geologic  formations,  'South  Dakota, 
'Geology,  Geologic  fractures. 

Evidence  of  a  post-Cretaceous  uplift  of  the  Sioux 
Quartzite  ridge  in  southeastern  South  Dakota  con- 
sists of  deformation  of  the  Dakota  Formation, 
Graneros  Shale,  Greenhorn  Limestone,  Carlile 
Shale,  and  Niobrara  Formation  of  Cretaceous  age. 
The  Greenhorn  is  warped  upward  about  400  ft  on 
the  Sioux  Quartzite  with  a  formation  dip  ranging 
from  30-50  ft/mi.  Elsewhere  in  eastern  South 
Dakota  the  dip  of  the  Greenhorn  ranges  from  3-8 
ft/mi.  (Author's  abstract) 
W 89-09131 


FRACTURE  CHARACTERIZATION  AND 
FRACTURE-PERMEABILITY  ESTIMATION 
AT  THE  UNDERGROUND  RESEARCH  LABO- 
RATORY IN  SOUTHEASTERN  MANITOBA, 
CANADA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

F.  L.  Paillet. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  Water 
Resources  Investigations  Report  88-4009,  1988. 
42p,  17  fig,  4  tab,  34  ref. 
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Group  8E — Rock  Mechanics  and  Geology 


Descriptors:  'Geohydrology,  'Geologic  fractures, 
•Permeability,  Manitoba,  Geophysics,  Data  acqui- 
sition, Boreholes,  Logging  (Recording),  Ground- 
water movement. 

Various  conventional  geophysical  well  logs  were 
obtained  in  conjunction  with  acoustic  tube-wave 
amplitude  and  experimental  heat-pulse  flowmeter 
measurements  in  two  deep  boreholes  in  granitic 
rocks  on  the  Canadian  shield  in  southeastern  Mani- 
toba. The  objective  of  this  study  is  the  develop- 
ment of  measurement  techniques  and  data  process- 
ing methods  for  characterization  of  rock  volumes 
that  might  be  suitable  for  hosting  a  nuclear  waste 
repository.  One  borehole,  WRA1,  intersected  sev- 
eral major  fracture  zones,  and  was  suitable  for 
testing  quantitative  permeability  estimation  meth- 
ods. The  other  borehole,  URL  13,  appeared  to 
intersect  almost  no  permeable  fractures;  it  was 
suitable  for  testing  methods  for  the  characteriza- 
tion of  rocks  of  very  small  permeability  and  uni- 
form thermo-mechanical  properties  in  a  potential 
repository  horizon.  Epithermal  neutron,  acoustic 
transit  time,  and  single-point  resistance  logs  pro- 
vided useful,  qualitative  indications  of  fractures  in 
the  extensively  fractured  borehole,  WRA1.  A 
single-point  log  indicates  both  weathering  and  the 
degree  of  opening  of  a  fracture-borehole  intersec- 
tion. All  logs  indicate  the  large  intervals  of  me- 
chanically and  geochemically  uniform,  unfractured 
granite  below  depths  of  300  m  in  the  relatively 
unfractured  borehole,  URL13.  Some  indications  of 
minor  fracturing  were  identified  in  that  borehole, 
with  one  possible  fracture  at  a  depth  of  about  914 
m,  producing  a  major  acoustic  waveform  anomaly. 
Comparison  of  acoustic  tube-wave  attenuation 
with  models  of  tube-wave  attenuation  in  infinite 
fractures  of  given  aperture  provide  permeability 
estimates  ranging  from  equivalent  single-fractured 
apertures  of  less  than  0.01  mm  to  apertures  of  > 
0.5  mm.  One  possible  fracture  anomaly  in  borehole 
URL  13  at  a  depth  of  about  914  m  corresponds 
with  a  thin  mafic  dike  on  the  core  where  unusually 
large  acoustic  contrast  may  have  produced  the 
observed  waveform  anomaly.  No  indications  of 
naturally  occurring  flow  existed  in  borehole 
URL  13;  however,  flowmeter  measurements  indi- 
cated flow  at  <  0.05  L/min  from  the  upper  frac- 
ture zones  in  borehole  WRA1  to  deeper  fractures 
at  depths  below  800  m.  (Author's  abstract) 
W89-09144 


MAP  SHOWING  OCCURRENCES  OF  SPRING- 
DEPOSITED  TRAVERTINE  IN  THE  CONTER- 
MINOUS WESTERN  UNITED  STATES, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-09150 


PRELIMINARY  SURFICIAL  GEOLOGY  MAP 
OF  THE  CHEYENNE  URBAN  AREA,  LARA- 
MIE COUNTY,  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-09272 


8F.  Concrete 


METHOD  OF  RAISING  AND  EXTENDING  AN 
OCEAN  BEACH, 

J.  Temple. 

U.S.  Patent  No.  4,669,913;  June  2,  1987,  5p,  3  fig,  2 
ref.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1079,  No  1,  p294,  June  2,  1987. 

Descriptors:  'Patents,  'Barriers,  'Erosion  control, 
'Beach  erosion,  Beaches,  Sea  walls,  Seashores, 
Concrete  construction,  Reinforced  concrete,  Sand. 

A  barrier  is  built  to  form  and  extend  the  width  of  a 
sand  beach  at  the  ocean  seashore  by  raising  its 
level.  After  the  low  and  high  tide  water  levels  are 
located,  a  solid  reinforced  concrete  barrier  is  con- 
structed laterally  along  the  beach.  The  barrier 
forms  an  equilateral  triangular  cross  sectional  con- 
figuration with  an  apex  at  the  top,  a  base  at  the 
bottom,  and  a  seaward  facing  wall.  The  intersec- 
tion of  the  base  and  the  seaward  facing  wall  are 


located  at  the  existing  low  tide  water  level  and  the 
apex  is  disposed  above  the  level  of  the  beach  to  a 
height  more  than  12  inches  and  a  maximum  of 
about  18  inches  below  the  high  tide  water  level. 
Accordingly,  sand  is  deposited  on  the  high  side  of 
the  beach  when  water  approaches  and  recedes 
from  the  high  tide  level.  By  pumping  sand  and  sea 
water  over  the  barrier,  sand  builds  up  to  the  level 
of  the  apex  on  the  land  side  and  is  also  deposited 
on  the  ocean  side,  thereby  totally  submerging  the 
barrier  so  that  it  does  not  interfere  with  bathers  or 
sea  creatures.  (Cremmins-AEPCO) 
W89-08294 

8G.  Materials 


PLUMBING    MATERIALS    AND    DRINKING 
WATER  QUALITY, 

Environmental     Protection     Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-08967 


METAL  PIPING  AND  JOINING  MATERIALS 
AND  FITTINGS, 

Copper   Development   Association,    Inc.,   Green- 
wich, CT. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-08968 


PLASTIC   PIPING   AND   JOINING   MATERI- 
ALS, 

Plastics  Pipe  Inst.,  New  York. 

For  primary   bibliographic  entry   see   Field   5G. 

W89-08969 


IMPACT  OF  LEAD  PIPING  AND  FITTINGS 
ON  DRINKING  WATER  QUALITY, 

Environmental  Protection  Agency,  Boston,  MA. 

Water  Supply  Branch. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08970 


IMPACT  OF  COPPER,  GALVANIZED  PIPE, 
AND  FITTINGS  ON  WATER  QUALITY, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-08971 


SUMMARY  OF  IMPACT  OF  METALLIC  SOL- 
DERS ON  WATER  QUALITY, 

H2M  Corp.,  Melville,  NY. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08972 


IMPACT  OF  LEACHING  BY  PLASTIC  PIPE, 
FITTINGS,  AND  JOINING  COMPOUNDS, 

SRI  International,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08973 


NSF  STANDARD  AND  CERTIFICATION  PRO- 
GRAM FOR  PLASTICS  PIPE:  STANDARD  14, 

National  Sanitation  Foundation,  Ann  Arbor,  MI. 
N.  I.  McClelland. 

IN:  Plumbing  Materials  and  Drinking  Water  Qual- 
ity. Noyes  Publications,  Park  Ridge,  New  Jersey. 
1986.  p  77-81,  2  fig,  2  ref. 

Descriptors:  'Standards,  'Plastics,  'Pipes,  'Drink- 
ing water,  Regulations,  Leachates,  Pipelines,  Ar- 
senic, Antimony,  Barium,  Cadmium,  Chromium, 
Lead,  Mercury,  Phenol,  Selenium,  Tin,  Trichlor- 
oethylene,  Polychloroethylene,  Trichloroethane. 

The  National  Sanitation  Foundation  (NSF)  is  a 
private,  not-for-profit  corporation,  chartered  in 
1944  under  Michigan  law.  Its  mission  is  to  develop 
and  administer  programs  relating  to  public  health 
and  the  environment  in  areas  of  services,  research, 
and  education.  Plastics  piping  system  components 
have  been  tested  at  NSF  since  1955,  first  in  a 
comprehensive  special  study  of  leachate  and  toxi- 
cological    testing,    then    under   the   provisions   of 


Standard  14,  Plastic  Piping  System  Components 
and  Related  Materials.  This  Standard  includes 
products  for  potable  water;  drain,  waste,  and  vent; 
and  other  plumbing  systems  applications.  The 
chemical  parameters  monitored  and  their  maxi- 
mum permissible  limits  (MPLs)  are.  antimony,  ar- 
senic, barium,  cadmium,  chromium,  lead,  mercury, 
phenolic  substances  RVCM,  selenium,  and  tin. 
Currently,  five  volatile  organic  compounds  pro- 
posed by  the  U.S.  EPA  for  regulation  are  also 
being  monitored  to  acquire  a  data  base.  They  are 
CC14,  TCE,  PCE,  1,2-dichloroethane;  and  1,1,1- 
trichloroethane.  (See  also  W89-08967)  (Lantz- 
PTT) 
W89-08974 


TREATMENT  OR  WATER  QUALITY  ADJUST- 
MENT TO  ATTAIN  MCLS  IN  METALLIC  PO- 
TABLE WATER  PLUMBING  SYSTEMS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08975 


EUROPEAN    DEVELOPMENT    IN    USE    OF 
PLUMBING  MATERIALS, 

Karlsruhe  Univ.  (Germany,   F.R.).   Engler-Bunte 

Inst. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-08977 


81.  Fisheries  Engineering 


FISHERIES-OCEANOGRAPHY  COORDINAT- 
ED INVESTIGATIONS  (FOCI)  SURFACE  ME- 
TEOROLOGICAL OBSERVATIONS  AT 
CHERNI  ISLAND  AND  UGAIUSHAK  ISLAND- 
FISCAL  YEAR  1986, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-08501 


OBSERVATIONS  OF  CURRENTS,  SURFACE 
WINDS  AND  BOTTOM  PRESSURE  IN  SHELI- 
KOF  STRAIT,  AUTUMN  1984, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-08502 


CASE  STUDY  OF  MINIMUM  STREAMFLOW 
FOR  FISHERY  HABITAT  IN  THE  YAMPA 
RIVER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W 89-08964 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


WATER  RESOURCES  RESEARCH  GRANT 
PROGRAM  PROJECT  DESCRIPTIONS 
FISCAL  YEAR  1985. 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9D. 
W89-09106 


EVALUATION  OF  THE  STATE  WATER-RE- 
SOURCES RESEARCH  INSTITUTES, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

M.  O.  Ertel. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-85,  1988.  28p,  4  append. 
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Descriptors:  'Water  Resources  Institutes,  'Institu- 
tions, 'Research  priorities,  Water  resources  devel- 
opment. Performance  evaluation,  Economic  as- 
pects. Legislation,  Training. 

Water  resources  research  institutes,  as  authorized 
by  the  Water  Resources  Research  Act  of  1984 
(Public  Law  98-242),  are  located  in  each  state  and 
in  the  District  of  Columbia,  Guam,  Puerto  Rico, 
and  the  Virgin  Islands.  Public  Law  98-242  mandat- 
ed an  onsite  evaluation  of  each  of  these  institutes  to 
determine  whether  '.  .  .the  quality  and  relevance  of 
its  water  resources  research  and  its  effectiveness  as 
an  institution  for  planning,  conducting,  and  arrang- 
ing for  research  warrant  its  continued  support  in 
the  national  interest.'  The  results  of  these  evalua- 
tions, which  were  conducted  between  September 
1985  and  June  1987,  are  summarized.  The  evalua- 
tion teams  found  that  all  54  institutes  are  meeting 
the  basic  objectives  of  the  authorizing  legislation  in 
that  they:  (1)  use  the  grant  funds  to  support  re- 
search that  addresses  water  problems  of  state  and 
regional  concern;  (2)  provide  opportunities  for 
training  of  water  scientists  through  student  in- 
volvement on  research  projects;  and  (3)  promote 
the  application  of  research  results  through  prepara- 
tion of  technical  reports  and  contributions  to  the 
technical  literature.  The  differences  among  insti- 
tutes relate  primarily  to  degrees  of  effectiveness, 
and  most  often  are  determined  by  the  financial, 
political,  and  geographical  contexts  in  which  the 
institutes  function  and  by  the  quality  of  their  lead- 
ership. (Lantz-PTT) 
W89-O9200 


9C.  Research  Facilities 


EVALUATION   OF  THE   STATE   WATER-RE- 
SOURCES RESEARCH  INSTITUTES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  9A. 

W89-O920O 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1987  INSTITUTE  PROGRAM 
REPORT  (ARKANSAS  WATER  RESOURCES 
RESEARCH  CENTER). 

Arkansas  Univ.,  Fayetteville.  Water  Resources  Re- 
search Center. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 10688/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Institute  Program  Report  G-1409-01,  June 
1988.  38p.  USGS  contract  14-08-0001-G-14O9. 
USGS  project  G-1409-01. 

Descriptors:  'Water  Research  Institutes,  'Arkan- 
sas, 'Research,  'Information  transfer,  'Training, 
Education,  Projects. 

Arkansas'  major  water  problems  are  floods, 
droughts,  water  quality,  groundwater  mining,  insti- 
tutional arrangements,  laws,  financing,  environ- 
mental concerns  and  public  awareness.  From  this 
generalized  list  of  problems,  a  more  specific  list 
was  developed  by  the  Technical  Advisory  Com- 
mittee to  provide  goals  and  priorities  for  the  prin- 
cipal investigators.  Specific  areas  for  research  in- 
clude two  projects  on  land  use  effects  on  water 
quality,  one  on  optimal  management  of  groundwat- 
er and  one  on  dendrochronology.  The  land  use 
projects  concern  the  estimation  of  the  potential 
ground  and  surface  water  pollution  from  land  ap- 
plication of  poultry  litter  and  the  land  use  effects 
on  groundwater  quality  in  the  Ouachita  Moun- 
tains. Another  project  involved  the  development 
of  a  combined  quantity  model  for  the  optimal 
management  of  unsteady  groundwater  flow.  The 
final  research  project  covers  long-term  reconstruc- 
tion and  analysis  of  the  White  River  stream  flow. 
The  information  management  systems  projects  in- 
clude several  diverse  subjects.  Work  has  continued 
on  quantitative  and  qualitative  aquatic  algal  data 
compilation  to  determine  macrotrends.  Another 
developed  a  database  for  verifying  and  modifying 
models  for  predicting  non-point  source  pollution 


from  silviculture.  A  third  developed  an  inventory 
of  water  resource  management  expertise  in  Arkan- 
sas along  with  a  summary  of  problems  and  re- 
search needs  in  Latin  America.  Another  project 
was  to  develop  a  factor  analysis  of  fish  distribution 
patterns  in  Arkansas.  The  last  one  evaluated  the 
amount  of  salt  water  contamination  in  Southern 
Arkansas.  Eleven  students  received  training  this 
fiscal  year.  (Mack-UAR-WRRC) 
W89-08329 


FISCAL  YEAR  1987  PROGRAM  REPORT  (ALA- 
BAMA WATER  RESOURCES  RESEARCH  IN- 
STITUTE), 

Auburn  Univ.,  AL.  Water  Resources  Research 
Inst. 

J.  C.  Warman. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 10670/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1406-01,  July  1988.  37p. 
USGS  contract  14-08-0001-G1406.  USGS  project 
G-1406-01. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Alabama,  'Water  Research  Institutes, 
Education,  Projects. 

Alabama's  Water  Resources  Research  Institute  at 
Auburn  University  provided  support  for  two  con- 
tinuing and  four  new  research  projects.  Our  pro- 
gram focuses  on  research  and  training  that  is  re- 
sponsive to  identified  priority  problems  of  our 
State  and  Region.  Project  02  is  the  final  year  of  a 
two  year  project  dealing  with  a  sequencing  batch 
reactor  system  for  improved  treatment  of  pentach- 
lorophenol  wastewater.  Project  04  is  the  comple- 
tion of  a  continuation  project  to  verify,  using  three 
full  scale  waste  treatment  plants,  the  ability  of  Alk 
5.75  to  depict  the  operating  conditions  of  actually 
operating  anaerobic  digesters,  and  to  demonstrate 
the  superiority  of  the  proposed  operating  alkalinity 
titration  to  conventional  methods  with  respect  to 
ease  of  testing  and  predictive  long-range  insight 
into  anaerobic  digester  operation.  Project  03  was 
designed  to  provide  a  data  base  for  'impermeable' 
chalk  formation  of  fracture  parameters  and  litho- 
logic  variables  with  which  to  analyze  and  interpret 
the  nature  and  extent  of  permeable  zones  and  their 
potential  control  on  groundwater  flow.  Project  05 
hypothesized  that  relief  would  be  decreased  in  a 
watershed  being  surface  mined,  reducing  time  to 
peak  flow  during  storm  events.  A  second  hypothe- 
sis would  relate  that  to  a  reduction  in  the  natural 
capacity  of  the  altered  system  to  retain  and  cycle 
nutrients.  Project  06  looks  at  an  alternative  to  the 
conventional  grant  mechanism,  now  being  elimi- 
nated, for  municipal  wastewater  treatment  facili- 
ties. Some  localities  are  now  seeking  to  fund  their 
own  projects.  Others  are  pursuing  an  innovative 
arrangement,  privatization.  Project  07  looks  at  the 
development  of  an  immobilized  cell  system  for 
removal  of  nitrate  pollution  from  the  effluent  of 
septic  tanks.  The  Institute  remains  active  in  a 
modest  information  transfer  program,  development 
of  support  from  a  variety  of  extramural  sources, 
and  the  works  of  the  Alabama  Environmental 
Planning  Council.  (Warman-Auburn  U.  WRRI) 
W89-08332 


FISCAL  YEAR  1987  PROGRAM  REPORT  (ARI- 
ZONA WATER  RESOURCES  RESEARCH 
CENTER). 

Arizona  Water  Resources  Research  Center, 
Tucson. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15463/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  No  G1408-01,  July  1987. 
39p,  7  tab.  USGS  contract  14-08-0001-G1408. 
USGS  project  G1408-01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Arizona, 
Education,  Projects. 

The  research  projects  supported  by  the  87  Pro- 
gram addressed  the  following  critical  water  issues 
in  Arizona:  water  quality  (project  05),  water  con- 
servation (projects  03,  04  and  06),  and  water  man- 
agement (projects  02  and  07).  Project  05  is  examin- 


ing groundwater  in  the  Tucson  Basin  for  the  pres- 
ence of  radon  gas  with  the  goal  of  locating  the 
problem  regions.  The  objective  of  project  03  is  to 
obtain  information  leading  to  the  development  of 
salt  tolerant  strains  of  alfalfa  for  use  in  areas  of  the 
state  with  saline  waters.  Project  04  examined  the 
possibility  of  improving  turfgrass-irrigation  sched- 
uling through  microclimatological  techniques. 
Project  06  is  determining  new,  drought-resistant 
plant  species  for  landscaping  in  the  arid  southwest. 
Project  02  examined  various  flood-prediction 
models  for  watershed  conditions  in  the  Central 
Highlands  of  Arizona  and  assessed  the  attitudes  of 
public  officials  toward  enforcing  flood-plain  ordi- 
nances. Project  07  is  developing  rainfall-runoff 
models  for  flash-flood  forecasting  in  the  southwest. 
The  information  transfer  component  of  the  insti- 
tute continued  to  publish  newsletters  and  issue 
papers  and  sponsored  workshop  and  conferences. 
(USGS) 
W89-08349 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(OKLAHOMA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

Oklahoma  Water  Resources  Research  Inst.,  Still- 
water. 

N.  N.  Durham,  and  E.  M.  McTernan. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15455/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  G1443-01,  July  1988.  41p,  2  tab,  1  fig. 
USGS  contract  14-08-0001-G1443.  USGS  project 
G1443-01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Oklaho- 
ma, Education,  Projects. 

The  FY  1987  Oklahoma  Water  Resources  Re- 
search Institute  research  program  addressed  the 
issues  of  surface  and  groundwater  quality  and  man- 
agement of  water  resources.  Research  projects 
funded  by  the  OWRRI  to  address  these  issues 
included:  an  investigation  of  the  risks  to  ground- 
water quality  associated  with  pesticide  use;  an  ex- 
amination of  the  cause  and  effect  of  rapid  changes 
in  shallow  groundwater  quality;  the  development 
of  a  modeling  tool  to  improve  surface  runoff  pre- 
diction from  ungaged,  non-urban  sites;  transport  of 
eroded  soil  particles;  and  development  of  proce- 
dures to  incorporate  risk  analyses  into  the  design 
processes  for  water  resources  facilities.  Informa- 
tion transfer  activities  included:  continued  publica- 
tion of  the  newsletter;  preparation  of  a  complete 
listing  of  OSU  faculty  water  research  publications; 
and  updating  and  distribution  of  the  Technical 
Reports  and  General  Publications  Listing.  (McTer- 
nan-OK  WRRI) 
W89-08350 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(WASHINGTON  WATER  RESEARCH 

CENTER), 

Washington  State  Water  Research  Center,  Pull- 
man. 

W.  H.  Funk. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-1 15471/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1456-01,  August  1988. 
21p.  USGS  contract  14-08-0001-G1456.  USGS 
project  G 1456-01. 

Descriptors:  'Washington,  'Water  Research  Insti- 
tutes, 'Research,  'Information  transfer,  'Training, 
Education,  Projects. 

Water  is  a  major  resource  and  concern  in  the 
Pacific  Northwest  and  the  State  of  Washington. 
Two  large  river  systems  flow  through  the  state. 
The  largest  and  most  important  water  resource  is 
the  Columbia  River,  which  originates  in  Washing- 
ton before  flowing  into  the  Pacific  Ocean;  the 
other  is  the  Snake  River,  which  originates  in  Wyo- 
ming and  flows  through  Idaho.  A  system  of  19 
dams  on  the  two  river  systems  utilizes  hydropower 
to  produce  17,000  megawatts  of  electricity  and 
furnishes  80%  of  the  power  needs  of  the  region. 
Approximately  8.3  million  acres  of  farmland  are 
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irrigated  in  the  Pacific  Northwest  and  provide 
65%  of  the  total  direct  farm  income.  The  river 
flows  and  watershed  drainage  account  for  50,000 
miles  of  streams  and  8,000  freshwater  lakes  in  the 
state  and  gives  rise  to  widespread  recreational 
boating,  swimming,  and  fishing  as  well  as  commer- 
cial fishing.  The  sport  and  commercial  fishing  in- 
dustry employ  over  22,000  individuals  and  the 
wholesale  value  of  salmon  caught  annually  is  over 
$90  million.  Research  efforts  into  the  mitigation  of 
water  shortages  during  critical  low  flow  and  re- 
duction in  competitive  uses  were  addressed  by 
possible  implementation  of  a  computer-based  irri- 
gation scheduling  system  to  encourage  energy, 
soil,  and  water  conservation,  as  well  as  the  reduc- 
tion of  operation  costs.  To  better  manage  Puget 
Sound  waters,  computer  models  must  be  devel- 
oped and  verified  to  calculate  tidal  transport  in  the 
Sound  and  predict  pollutant  movement  in  the 
water.  For  better  management  of  aquifers,  it  is 
essential  that  the  extent  of  the  contamination  as 
well  as  the  steady-state  and  dynamic  behaviors  of 
sources  of  contamination  be  better  understood.  Pa- 
rameter identification  techniques  for  characterizing 
groundwater  contaminants  was  undertaken  and  an 
understanding  of  how  the  retention  and  transport 
of  the  pesticides  occur  in  the  alluvial  soils  of 
Washington  was  investigated.  The  effect  of  trash 
rack  vortices  was  studied  in  order  to  develop 
better  design  for  the  protection  of  migrating  anad- 
romous  fishes  through  power  house  structures  of 
dams.  The  State  of  Washington  Water  Research 
Center  program  is  directed  toward  informing,  edu- 
cating, and  solving  or  mitigating  complex  water 
problems  of  the  state,  region,  and  nation.  (USGS) 
W89-08351 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(PENNSYLVANIA  CENTER  FOR  WATER  RE- 
SOURCES RESEARCH). 

Pennsylvania  State  Univ.,  University  Park.  Envi- 
ronmental Resources  Research  Inst. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-123475/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Environmental  Resources  Research  Insti- 
tute, Report  ER8805,  Program  Report  G1445-01, 
August  1988.  25p.  USGS  contract  14-08-0001- 
G1445.  USGS  project  G1445-01. 

Descriptors:  *Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Pennsyl- 
vania, 'Education,  Projects. 

Three  projects  and  a  program  of  technology  trans- 
fer were  conducted  during  Fiscal  Year  1987.  Issues 
addressed  included  impacts  of  acid  precipitation, 
protection  of  domestic  water  supplies  and  treat- 
ment of  mine  drainage.  Complementing  the  Insti- 
tute's continuing  program  on  acid  precipitation  and 
its  effects,  a  study  was  conducted  on  a  second 
order  stream  basin  in  Pennsylvania.  The  study 
characterized  the  sources  and  hydrologic  path- 
ways of  acid  precipitation.  The  significance  of  soil 
water  in  modifying  stream  water  chemistry  during 
episodic  events  was  demonstrated.  In  a  continuing 
study  comparisons  are  being  made  on  the  effective- 
ness of  slow  sand  filtration  and  diatomaceous  earth 
filtration  in  removing  Giardia,  Cryptosporidium, 
turbidity  and  coliform  organisms.  An  economic 
solution  to  the  problem  of  waterborne  parasites  for 
small  community  water  supplies  is  the  goal.  A 
study  was  initiated  to  define  the  behavior  of  sedi- 
mentary iron  and  manganese  in  an  acid  mine  drain- 
age/wetland system  to  determine  if  and  how  such 
systems  can  function  as  permanent  sinks  for  these 
metals.  Technology  transfer  efforts  emphasized 
educational  programs  and  in-service  training  ses- 
sions for  county-based  extension  service  personnel. 
These  sessions  focused  on  groundwater  manage- 
ment and  protection.  (USGS) 
W89-08364 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(KENTUCKY  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 
R   Huffscy 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161   as  PB89-123467/ 


AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G1424-01,  August  1988.  28p. 
USGS  contract  14-08-OOOl-G  1424.  USGS  project 
G 1424-01. 

Descriptors:  'Water  Research  Institutes,  'Ken- 
tucky, 'Research,  'Information  transfer,  'Train- 
ing, Education,  Projects. 

The  Annual  Report  of  the  Kentucky  Water  Re- 
sources Research  Institute  for  Fiscal  Year  1987 
describes  the  problems  and  issues  facing  the  State. 
The  program  goals  and  priorities  describe  the  areas 
of  water  resources  research  the  1987  program  ad- 
dresses. A  synopsis  of  each  of  the  four  research 
projects  funded  is  included.  The  four  projects  are 
as  follows:  Project  03,  'The  Effect  of  Prezonation 
on  the  Anaerobic  Biodegradability  of  Resistant 
Phenolic  Compounds',  shows  that  ozonation  im- 
proved anaerobic  biodegradation  of  phenolic  com- 
pounds and  that  various  acids  were  produced 
which  were  then  converted  to  methane  gas. 
Project  04,  'Predicting  Potential  Aluminum  Con- 
tamination of  Surface  and  Groundwaters  from 
Acid  Sulfate  Enriched  Drainages  Emanating  from 
Low  Neutralization  Capacity  Watersheds',  found 
that  soil  sediment  and  mine  soil  was  dominated  by 
minerals  with  low  neutralization  capacity,  and  that 
mined  watersheds  that  lack  carbonates  are  more 
sensitive  to  aluminum  toxicity.  Project  05,  'Surface 
and  Groundwater  Contamination  Potential  from 
Three  Triazine  Corn  Herbicides',  is  focusing  on 
monitoring  the  movement  of  three  weed  control 
herbicides  in  silt  loam  soil.  It  was  observed  that 
there  was  very  little  difference  in  water  and  sedi- 
ment runoff  among  the  tillages  used  after  the  corn 
was  harvested.  Project  06,  'Teratogen  Effects  of 
Aquatic  Pollutants  on  Embryos  of  Freshwater 
Fish  and  Amphibians',  looked  at  toxicants  that  may 
be  present  in  freshwater  at  low  subacute  concen- 
trations and  that  may  affect  growth,  development 
and  behavior  of  aquatic  biota.  The  Institute's  tech- 
nology transfer  activities  are  included  along  with 
the  cooperative  arrangements;  training  accomplish- 
ments are  also  given.  (USGS) 
W89-08365 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(NORTH  DAKOTA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE, 

North  Dakota  Water  Resources  Research  Inst., 
Fargo. 

R.  C.  Schnell. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-121388/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  No.  G1441-01,  July  1988. 
46p.  USGS  contract  1 4-08-000 1-G 1441.  USGS 
project  G1441-01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'North 
Dakota,  Education,  Projects. 

The  research  projects  selected  for  funding  in  FY 
1987  were  concerned  with  water  quality  (detection 
and  estimation  of  levels  of  dissolved  organic 
agents)  and  status  of  wetlands  in  North  Dakota. 
The  water  quality  projects  dealt  with  the  develop- 
ment of  new  analytical  techniques  for  in  situ  detec- 
tion (using  laser  excited  fluorescence  spectrosco- 
py) of  pesticides  and  a  combination  of  high  per- 
formance liquid  chromatography  and  electro- 
chemical detection  methods  to  increase  selectivity 
and  sensitivity  of  pesticide  concentrations.  Other 
projects  were  concerned  with  climatic  factors  (soil 
pH,  moisture,  temperature)  on  pesticide  degrada- 
tion, persistence,  and  movement.  All  parameters 
affect  pesticide  persistence.  The  effects  of  irriga- 
tion and  rainfall  on  herbicide  movement  showed 
considerable  effect  on  pesticide  movement  in  vari- 
ous soil  types.  Toxicological  studies  were  per- 
formed examining  the  effect  of  herbicides  and 
combinations  on  toxicity  parameters  in  animals.  At 
the  levels  found  environmentally  in  North  Dakota 
no  overt  toxic  symptoms  have  been  observed. 
With  regard  to  wetland  research,  an  evaluation  of 
current  federal/state  wetland  legislation  is  under 
study  to  determine  what  impact  it  has  had  on 
economic  development  in  North  Dakota.  These 
results  will  be  helpful  in  shaping  new  legislation 
regarding  wetlands.  Information  Transfer  activities 


included:  sponsoring  WET  workshops,  co-spon- 
soring a  North  Dakota  Groundwater  Quality  Sym- 
posium, publication  of  four  technical  reports,  sev- 
eral scientific  manuscripts,  and  presentations  at  na- 
tional meeting.  Twelve  students  (5  undergraduate, 
3,  M.S.,  3  Ph.  D.,  and  1  post-doctoral  fellow)  were 
supported  by  funding  under  this  grant.  (USGS) 
W89-08366 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(MONTANA   WATER   RESOURCES  CENTER), 

Montana  State  Univ.,  Bozeman.  Water  Resources 
Research  Center. 
H.  S.  Peavy. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-121370/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Annual  program  report  No.  1433-01,  August 
1988.  26p.  USGS  contract  14-08 -000 1-G  143 3. 
USGS  project  G1433-01. 

Descriptors:  'Montana,  'Water  Research  Insti- 
tutes, 'Research,  'Information  transfer,  'Training, 
Education,  Projects. 

The  program  summarized  research  that  concluded 
the  following  (1)  Phytoplankton  biomass  in  Flat- 
head Lake  is  not  sensitive  to  reduction  in  zoo- 
plankton  populations  resulting  from  the  introduc- 
tion of  Mysis  relicta;  however,  pnytoplankton  bio- 
mass decreases  and  zooplankton  increases  when 
nutrients  are  added.  (2)  Concentrations  of  metals 
and  arsenic  in  Clark  Fork  River  sediments  general- 
ly increase  with  decreasing  size  of  sediment  grains. 
(3)  Simple  models  that  relate  dissolved  metal  con- 
centrations to  pH  and  alkalinity  are  as  accurate  as 
more  complex  models  for  use  on  the  Clark  Fork 
River.  (4)  There  is  no  significant  relationship  be- 
tween percent  oxygen  saturation  and  temperature 
or  stream  flow  in  the  Clark  Fork  River.  (5)  Eu- 
trophication  models  that  are  based  on  input/output 
of  phosphorous  predict  poorer  water  quality  in 
Lake  Pend  Oreille  than  is  presently  measured.  (6) 
Local  water  wells  will  probably  not  be  affected  by 
de-watering  underground  coal  mines  along  the 
Musselshell  River,  and  the  potential  exists  for  stor- 
ing excess  stream  flow  in  these  mines  more  effec- 
tively than  in  surface  reservoirs.  (7)  Stream  bank 
disturbance  is  a  greater  source  of  sediment  than 
livestock  grazing  on  upland  range  by  any  of  the 
currently  accepted  grazing  management  practices. 
In  addition  to  the  above  research,  an  information 
transfer  program  includes  a  reference  service  to 
increase  off-campus  water  managers/users  access 
to  available  literature.  Also,  an  informational  audio 
slide/tape  presentation  and  an  associated  brochure 
were  prepared  that  documented  the  problems  and 
opportunities  of  the  Clark  Fork  River.  Finally,  an 
information  management  project  assisted  in  the 
operation  of  a  Groundwater  Information  Center. 
(Peavy-Mt  St  U) 
W89-08367 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(NEW  MEXICO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 
B.  J.  Creel. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-121362/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1438-01,  August  1988. 
30p,  USGS  contract  14-08-0001-G1438.  USGS 
project  G1438-01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'New 
Mexico,  Education,  Projects. 

The  New  Mexico  Water  Resources  Research  Insti- 
tute's (WRRI)  goal  is  to  maintain  a  balanced  re- 
search program  that  addresses  water  problems  crit- 
ical to  New  Mexico,  the  Southwest  and  the  nation. 
Areas  targeted  as  high  priority  for  institute  funding 
are  (1)  plant  breeding  and  advanced  genetic  re- 
search to  develop  water  conserving  agricultural 
crops,  (2)  finding  economically  beneficial  uses  for 
water  of  impaired  quality,  and  (3)  a  better  under- 
standing of  groundwater  processes,  particularly  re- 
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charge.  The  institute's  USGS  program  supported 
two  projects  in  the  first  area:  a  project  that  investi- 
gated the  influence  of  specific  leaf  mass  and  inter- 
nal leaf  C02,  of  alfalfa  on  water  use  efficiency,  and 
a  project  that  used  advanced  genetic  engineering 
to  identify  single  gene  traits  in  plants  which  confer 
tolerances  to  environmental  stresses.  Area  two  was 
addressed  by  a  project  which  continues  research 
on  oysters,  clams  and  brine  shrimp  grown  in  a  test 
facility  using  saline  groundwater,  and  a  project 
which  investigated  the  economic  potential  for 
growing  algae  for  oil  (lipid)  production.  The  third 
priority  area  was  addressed  by  three  projects.  The 
first  quantified  recharge  processes  and  provided 
explanations  for  the  mechanisms  of  leakage  and 
water  quality  deterioration  in  deep  saline  aquifers. 
Another  project  investigated  vapor  movement  of 
water  in  the  soil,  which  may  be  as  important  as 
liquid  movement.  And  finally,  a  project  was  sup- 
ported that  evaluated  whether  three  dimensional 
moisture  flow  of  soil  plays  a  role  in  calculating 
recharge  or  evapotranspiration.  (Ortega  Klett-NM 
WRRI) 
W89-08368 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(OHIO  WATER  RESOURCES  CENTER), 

Ohio   State   Univ.,    Columbus.    Water   Resources 
Center. 
R.  C.  Stiefel. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-143499/ 
AS.  price  codes:  A03  in  paper  copy,  A01  in  micro- 
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Descriptors:  'Water  Research  Institutes,  *Ohio, 
•Research,  'Training,  'Information  transfer,  Edu- 
cation, Projects. 

Ohio  has  an  adequate  water  supply  to  meet  its 
immediate  needs.  Most  of  Ohio's  water  problems 
are  associated  with  water  quality.  Of  primary  con- 
cern are  the  sediments,  nutrients,  and  acids  in  the 
surface  waters  from  urban,  agricultural  and  mining 
areas,  and  the  toxic  and  hazardous  waters  that 
threaten  the  ground  and  surface  waters.  The  focus 
of  the  1987  State  Water  Research  Program  was 
directed  at  some  of  these  needs.  One  project  ex- 
plored the  design  criteria  for  an  innovative  two- 
stage  fluidized  bed  bioreactor  in  which  the  three 
major  processes  of  cell  immobilization,  biodegra- 
dation,  and  biofilm  control  were  combined  in  a 
single  unit.  This  wastewater  treatment  process  is 
felt  to  be  a  substantial  evolution  in  the  operational 
technology  of  bioreactor  design  and  the  successful 
completion  of  this  project  could  result  in  the  de- 
velopment of  an  innovative,  reliable  and  consider- 
ably less  costly  wastewater  treatment  system.  An- 
other project's  research  was  a  cooperative  effort 
with  OEPA,  ODNR,  and  the  Nature  Conservancy 
in  examining  and  assessing  the  potential  institution- 
al and  legal  constraints  that  might  hinder  the  de- 
velopment of  programs  for  the  management  of 
non-point  sources  of  pollution.  Two  projects  ex- 
plored the  fate  and  transport  of  agricultural  chemi- 
cals as  they  moved  through  soils  toward  the 
groundwater  table.  One  studied  the  effects  that 
subsurface  agricultural  drains  have  on  the  move- 
ment of  the  pesticides  to  groundwaters.  The  other 
explored  the  potential  impacts  that  interactions  and 
reactions  between  herbicides  and  existing  humic 
materials  have  on  the  fate  and  transport  of  the 
herbicides  in  the  groundwater.  Training  was  pro- 
vided for  10  students  in  5  disciplines  at  3  universi- 
ties in  Ohio.  (Stiefel-OH  St  U.,  WRC) 
W89-08371 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(SOUTH  DAKOTA  WATER  RESOURCES  IN- 
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South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Inst. 
A.  R.  Bender. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-143481/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G1449-01,  1988.  24p.  USGS 
contract  1 4-08-000 1-G 1449.  USGS  project  G1449- 
01. 


Descriptors:  'Water  Research  Institutes,  'South 
Dakota,  'Research,  'Information  transfer,  'Train- 
ing, Education,  Projects. 

Development  of  agricultural  water  use  and  the 
maintenance  of  adequate  and  safe  water  supplies 
for  industrial  and  domestic  use  are  high  priority 
issues  in  South  Dakota.  The  FY87  SWRIP  sup- 
ported three  projects  involving  the  concept  of 
total  water  management  and  groundwater  protec- 
tion. Total  water  management  considers  the  com- 
plex interactions  of  vegetative  growth,  agricultural 
management,  soil  chemical  and  physical  properties, 
storage  and  movement  of  soil  water,  and  the  ef- 
fects of  those  interactions  on  surface  and  ground- 
water quality.  The  information  dissemination  pro- 
grams provided  usable  information  to  researchers, 
resource  managers,  agencies,  and  the  public.  The 
program  was  developed  cooperatively  by  higher 
education  faculty  and  state  and  federal  agencies. 
(USGS) 
W89-08372 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(IDAHO  WATER  RESOURCES  RESEARCH  IN- 
STITUTE), 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
Inst. 

G.  L.  Bloomsburg. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-143473/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
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USGS  contract  14-08-OO01-G1419.  USGS  project 
G1419-01. 

Descriptors:  'Idaho,  'Research,  'Training,  'Water 
Resources  Institutes,  'Information  exchange,  Edu- 
cation, Projects. 

This  reports  on  the  research  and  information  dis- 
semination activities  of  the  Idaho  Water  Resources 
Research  Institute  during  the  1987  fiscal  year.  Syn- 
opses are  presented  for  the  following  research 
projects:  Groundwater  Management  Under  the 
Appropriation  Doctrine  -  Part  III;  Developing  an 
Integrated  Model  for  Evaluating  the  Economic 
and  Ecologic  Effects  of  Reducing  Nonpoint 
Source  Pollution  in  a  Palouse  Watershed;  Ground- 
water Contamination  from  Agriculturally  Applied 
Pesticides;  Development  and  Demonstration  of 
Pump  Station  and  Surface  Diversion  Systems  for 
Water  and  Energy  Efficiency  Improvements;  Ap- 
plication and  Testing  of  an  Index  of  Biotic  Integri- 
ty to  Assess  the  Land  Use  Activities  on  Receiving 
Streams  in  Idaho;  Adsorptive  Separation  Methods; 
Use  of  Multivariate  Modeling  to  Estimate  Impacts 
of  Groundwater  Withdrawals  on  Streamflow  for 
the  Camas  Creek  Basin  and  Mean  Annual  Precipi- 
tation Map  for  Idaho.  Information  dissemination 
and  workshop  activities  are  also  reported.  (USGS) 
W89-08373 


FISCAL  YEAR  1987  PROGRAM  REPORT  (TEN- 
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Tennessee  Univ.,  Knoxville.  Water  Resources  Re- 
search Center. 

Available  from  National  Technical  Information 
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Descriptors:  'Water  Research  Institutes,  'Train- 
ing, 'Research,  'Information  transfer,  'Tennessee, 
Education,  Projects. 

This  report  provides  an  overview  of  the  four  (4) 
research  projects  and  information  transfer  activi- 
ties carried  out  during  the  FY  1987  program 
period  by  the  Tennessee  Water  Resources  Re- 
search Center.  Project  02  focused  on  the  fate  and 
transport  of  synthetic  organics  in  the  vadose  zone. 
The  research  included  two  families  of  chemistry: 
(1)  the  imidazolinones  (represented  by  imazeth- 
pyr);  and  (2)  polynuclear  aromatic  hydrocarbons 
(PNAs,  represented  by  naphthalene).  Project  03 
involved  the  first  phase  of  a  two  year  study  de- 
signed to  obtain  precise  measurements  of  evapor- 


transpiration  (ET)  and  climatologic  parameters  si- 
multaneously which  will  be  used  to  develop  an 
accurate  ET  prediction  method  for  Tennessee  and 
the  mid-south.  Project  04  is  an  assessment  of 
groundwater  contamination  from  oil  and  gas  wells 
in  the  Cumberland  Plateau  region  of  Tennessee. 
This  study  was  to  determine  the  effects  of  active 
oil  and  gas  exploration  and  production  on  the 
shallow  groundwater  quality  in  the  aquifers  under- 
lying these  well  fields.  Project  05  is  concerned 
with  the  development  of  a  process  for  the  siting  of 
hazardous  waste  treatment,  storage  and  disposal 
(TSD)  facilities  in  Tennessee.  The  project  assessed 
the  utility  of  different  siting  criteria  for  TSD  facili- 
ties and  evaluated  alternative  approaches  for  in- 
volving the  public  in  the  siting  process.  (USGS) 
W 89-08400 


FISCAL  YEAR  1987  PROGRAM  REPORT  (NE- 
BRASKA WATER  CENTER). 

Nebraska  Univ.,  Lincoln.  Water  Resources  Center. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-155618/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1434-1,  August  1988.  33p. 
USGS  contract  14-08-000 1-G  1434.  USGS  project 
G 1434-01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Nebras- 
ka, Education,  Projects. 

Water  problems  in  Nebraska  addressed  by  1987 
research  program  projects  included:  influence  of 
soil  type,  tillage  and  precipitation  patterns  on 
groundwater  recharge  and  surface  water  supplies; 
indicators  of  surface  water  pollution;  retention  of 
toxic  organics  in  soil  and  water;  assessing  agricul- 
tural drought  impacts;  conservation  of  soil  and 
water;  and  groundwater  quality.  Project  02  meas- 
ured the  runoff  amounts  and  infiltration  from  rain- 
fall on  three  soil  types  with  different  tillage  prac- 
tices. Project  03  tested  the  use  of  the  Bacteriodes 
fragilis  group  and  their  bacteriophages  as  indica- 
tors of  human  fecal  pollution  of  surface  waters. 
Project  04  determined  the  influences  of  weather 
and  drought  on  crop  growth,  development  and 
yield,  and  in  an  effort  to  develop  crop  specific 
drought  indices  capable  of  assessing  the  impact  of 
weather  on  crop  production.  Project  05  examined 
the  effect  of  such  interrow  tillage  techniques  as 
subsoiling,  basin  tillage,  and  depression  storage  on 
the  water  infiltration  and  runoff  on  sloping  lands. 
Project  06  is  comparing  grid  and  random  sampling 
techniques  to  establish  the  most  appropriate 
method  of  soil  sampling  for  residual  nitrate  and  to 
determine  the  effects  of  sampling  time  (fall  vs 
spring)  on  soil  nitrate  distributions  and  quantities. 
Project  07  is  identifying  and  quantifying  soil  fac- 
tors from  different  mapping  units  and  landscape 
positions  which  influence  the  retention  of  synthetic 
organic  materials.  Project  08  is  developing  a  prac- 
tical lysimeter  for  measuring  leaching  of  chemicals 
and  water  from  crop  root  zones.  (Gold-U  NB 
Water  Ctr) 
W89-08401 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(KANSAS  WATER  RESOURCES  RESEARCH 
INSTITUTE), 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

H.  S.  Jacobs. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB89-155600/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1423-01,  June  1988.  25p. 
USGS  contract  14-08-0001-G1423.  USGS  project 
G1423-01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Kansas, 
Education,  Projects. 

The  FY  1987  research  program  was  directed  at  the 
priority  research  concerns  of  water  quality,  river 
basin  management  and  water  conservation.  The 
four  research  projects  which  addressed  the  need  to 
preserve  water  quality  in  Kansas  groundwater  and 
aquatic  environments  include  studies  in:  (1)  Delin- 
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eating  the  source  of  nitrates  in  farmstead  wells 
using  chemical  and  isotopic  analysis  of  groundwat- 
er. (2)  Assessing  the  movement  of  nitrate  and 
atrazine  through  soil  and  into  groundwater.  (3) 
Assessing  the  occurrence  and  biological  impacts  of 
cadmium,  lead,  manganese  and  zinc  in  the  Short 
Creek-Empire  Lake  aquatic  system  and  (4)  Deter- 
mining the  herbicide-induced  alterations  of  aquatic 
habitats  in  Kansas.  A  water  conservation  study 
was  directed  toward  factors  which  influence  infil- 
tration and  runoff  volumes  from  rainfall  events  and 
the  development  of  a  simple  yet  reliable  estimation 
procedure.  The  study  in  river  basin  management 
was  a  systems  approach  to  managing  the  Kansas 
River  basin  during  times  of  drought.  A  total  of  6 
undergraduates,  7  Masters,  and  4  Ph.D.  degree 
students  participated  in  the  1987  program.  (Jacobs- 
KS  State  U.,  KWRRI) 
W89-08403 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(FLORIDA  WATER  RESOURCES  RESEARCH 
CENTER), 

Florida  Univ.,  Gainesville.  Water  Resources  Re- 
search Center. 
J.  P.  Heaney. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-148498/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1415-01,  July  1988.  24p,  5 
tab.  USGS  contract  14-08-0001 -G 14 15.  USGS 
project  G1415-01. 

Descriptors:  *Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Florida,  Education, 
Projects. 

The  1987  Annual  Center  Report  for  Florida  de- 
scribes current  water  problems  and  issues  of  Flori- 
da. Also,  it  contains  synopses  of  the  following 
studies  which  were  supported  by  this  program:  (1) 
Conservation  of  Water  in  Mineral  Processing  Op- 
erations in  Florida,  Brij  M.  Moudgil;  (2)  Field 
Evaluation  of  a  Dispersion  Model  Based  on  Geo- 
logical Parameters,  David  A.  Chin,  University  of 
Miami;  (3)  Model  of  Porosity  Development  in  a 
Coastal  Carbonate  System,  Anthony  F.  Randazzo; 
(4)  Determining  Soil  Water  Seasonal  Movement, 
M.  E.  Collins  and  R.  B.  Brown;  (5)  An  Evaluation 
of  Lake  Restoration  in  FLorida,  Forrest  E.  Dier- 
berg,  Florida  Institute  of  Technology.  Seven  re- 
ports were  published  in  FY-1987.  'Runoff,  the 
semi-annual  newsletter,  was  sent  to  over  100  read- 
ers including  170  faculty.  Lastly,  technology  trans- 
fer activities,  cooperative  arrangements  with  other 
groups,  and  training  accomplishments  are  de- 
scribed. (USGS) 
W89-08435 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(MINNESOTA  WATER  RESOURCES  RE- 
SEARCH CENTER), 

Minnesota  Univ.,  St.  Paul.  Water  Resources  Re- 
search Center. 
P.  L.  Brezonik. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-148472/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G1430-01,  Bulletin  No.  128, 
August  1988.  54p. 

Descriptors:  'Water  Research  Institutes,  'Minne- 
sota, 'Research,  'Information  transfer,  'Training, 
Education,  Projects. 

This  report  summarizes  activities  of  the  University 
of  Minnesota  Water  Resources  Research  Center 
for  fiscal  year  1987,  covering  the  period  July  1, 
1987  through  June  30,  1988.  The  report  describes 
results  of  research  projects  sponsored  by  the 
center,  its  information  transfer  and  coordination 
activities,  and  its  involvement  in  training  water 
resources  scientists  and  engineers.  During  this 
period,  the  Center  funded  eight  projects  through 
its  federal  grant  program.  A  wide  range  of  issues 
and  problems  were  addressed  by  the  eight  projects. 
r  were  concerned  with  water  quality  aspects  of 
Minncvita  lakes,  one  each  with  lake-groundwater 
hydrology,  wetlands,  water  quality,  and  treatment 
technology.  Two  lake  projects  developed  new  and 
improved  methods  to  assess  nutritional  and  trophic 


status  of  lakes,  and  a  third  project  was  concerned 
with  assessing  trophic  status  changes  in  prairie 
lakes  of  central  Minnesota  since  agricultural  activi- 
ty began  in  the  region  during  the  mid  19th  century. 
Another  project  examined  historical  trends  of  mer- 
cury contamination  in  lakes  of  northeastern  Minne- 
sota in  relation  to  efforts  to  define  the  sources  of 
contamination.  (USGS) 
W89-08436 


FISCAL  YEAR  1987  PROGRAM  REPORT  (WY- 
OMING WATER  RESEARCH  CENTER), 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 
S.  P.  Gloss. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89- 148480/ 
AS,  price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1459-01,  July  1988,  51p,  4 
tab,  2  fig.  USGS  contract  14-08-0001-G1459. 
USGS  project  G 1459-01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Wyo- 
ming, Education,  Projects. 

Six  research  projects  were  funded  under  the  FY 
1987  program  which  included:  (1)  a  field  lysimeter 
study  near  Laramie,  Wyoming  was  conducted  to 
measure  phreatophyte  transpiration  utilizing  poro- 
metry  and  a  weighing  lysimeter;  (2)  four  tech- 
niques were  evaluated  for  measuring  intragravel 
water  velocity  in  five  different  compositions  of 
salmonid  substrate  material;  (3)  a  Paleozoic  Aqui- 
fer of  the  Casper  Formation  was  identified  as  a 
potential  untapped  groundwater  source  in  Laramie 
County,  Wyoming.  Recharge  investigations  were 
conducted  along  a  possible  recharge  boundary  of 
the  aquifer  to  try  and  quantify  the  recharge 
amount;  (4)  the  impact  of  sedimentation  and  result- 
ing spring  flushing  flows  on  the  sediment  were 
evaluated  as  to  their  effects  on  aquatic  macroinver- 
tebrates  of  a  high  mountain  stream;  (5)  factors 
influencing  upland  sediment  and  runoff  production 
were  studied  on  a  north  central  Wyoming  water- 
shed which  produces  approximately  75%  of  the 
suspended  sediment  load  to  the  Bighorn  River;  (6) 
a  multiobjective  decision  making  approach  was 
utilized  to  develop  a  waste  load  allocation  manage- 
ment model  for  a  stream.  Information  transfer  was 
accomplished  through  field  tours,  professional 
papers,  a  newsletter,  law  journal  publications,  sem- 
inars and  updating  data  and  bibliographic  informa- 
tion sources  for  the  State  of  Wyoming  on  regular 
and  state  water  issues.  (USGS) 
W89-08437 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(OREGON  WATER  RESOURCES  RESEARCH 
INSTITUTE), 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 
P.  C.  Klingeman. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-136873/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1444-01,  August  1988. 
41p,  2  tab.  USGS  contract  14-08-0001-G1444. 
USGS  project  G1444-01. 

Descriptors:  'Water  Resources  Institutes, 
•Orgeon,  'Research,  'Information  transfer,  Edu- 
cation, Projects. 

The  FY  1987  Oregon  Water  Resource  Research 
Institute  program  included  six  research  projects 
addressing  critical  water  problems  in  Oregon.  Two 
projects  advanced  our  understanding  of  ground- 
water protection:  project  02,  Laboratory  Study  of 
In-situ  Reclamation  Process  for  Metals-Contami- 
nated Soils  and  project  04,  Geostatistical  Analysis 
of  Pesticide  Contamination  in  Groundwater 
Aquifers.  Project  05,  Behavior  of  Runoff-Derived 
Metals  in  a  Well  Defined  Paved-Catchment/Re- 
tention  Pond  System,  evaluated  detention  pond 
effectiveness  in  controlling  urban  stormwater  con- 
taminants. One  project  examined  stream  primary 
productivity  for  modified  riparian  habitats:  project 
03,  Effects  of  Simulated  Land-Use  Practices  on  the 
Productive  Capacity  of  Streams.  One  project  ex- 
amined   a    controversial    control    technology    for 


aquatic  weeds  in  lakes:  project  06,  Bioenergetics  of 
Grass  Carp:  Water  Quality  Implications.  One 
project  explored  Whitewater  recreation  manage- 
ment strategies:  project  07,  Comparison  of 
Whitewater  Recreation  Opportunities  and  Benefits 
of  the  Rogue,  Deschutes  and  Clackamas  Rivers, 
Oregon.  Summaries  of  these  projects  and  their 
principal  research  findings  are  presented.  The  FY 
1987  Oregon  WRRI  program  also  included  educa- 
tion and  training  activities  for  30  graduate  students 
from  across  campus  in  WRRI  seminars  plus  seven 
graduate  students  in  research  training  on  WRRI 
projects.  Information  transfer  activities  were  an 
important  part  of  the  WRRI  program.  (USGS) 
W89-08441 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(VIRGIN  ISLANDS  WATER  RESOURCES  RE- 
SEARCH CENTER), 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 
Resources  Research  Center. 
J.  H.  Krishna. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-136881/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  G1455-01,  October  1988.  15p. 
USGS  contract  14-08-0001-G1455.  USGS  project 
G1455-01. 

Descriptors:  'Virgin  Islands,  'Water  Resources  In- 
stitutes, 'Information  transfer,  'Research,  'Train- 
ing, Education,  Projects. 

The  major  areas  of  emphasis  at  the  Virgin  Islands 
water  resources  research  center  during  fiscal  year 
1987  included  cistern  water  quality  studies  in 
public  housing  projects  and  studies  on  residential 
water  conservation  practices.  The  water  quality 
project  conducted  by  the  research  center  involved 
studies  of  ten  cisterns  over  a  ten  month  period  at 
five  public  housing  projects.  The  water  conserva- 
tion study  involved  a  survey  of  420  respondents. 
Two  workshops  were  organized  by  the  water  re- 
source research  center  on  microbiological  aspects 
of  water  in  the  U.S.  Virgin  Islands.  The  workshops 
provided  information  and  training  on  water  quality 
to  local  officials  and  technicians.  Preliminary  re- 
sults from  the  research  projects  were  presented  at 
national  and  regional  meetings.  (USGS) 
W89-08446 


FISCAL  YEAR  1987  PROGRAM  REPORT  (DIS- 
TRICT OF  COLUMBIA  WATER  RESOURCES 
RESEARCH  CENTER), 

District  of  Columbia  Univ.,  Washington.   Water 
Resources  Research  Center. 
M.  H.  Watt. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-136899/ 
AS,  price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. DC  WRRC  Report  No.  88  (Report  G1414- 
01),  Sept  1988.  23p.  USGS  contract  14-08-001- 
G1414.  USGS  project  G1414-01. 

Descriptors:  'Water  Research  Institutes,  'Train- 
ing, 'Research,  'Technology  transfer,  'District  of 
Columbia,  Education,  Project. 

Fy  1987  has  been  a  year  of  changes  for  the  DC- 
WRRC.  In  its  new  facilities  the  Center  has  in- 
stalled the  Ecology  Laboratory,  the  Sedimenta- 
tion/Hydrology Laboratory,  the  Demonstration 
Room  and  Information  Center.  However,  the  main 
efforts  of  the  Center  during  the  1987  program  year 
focused  on  its  research  program  and  its  technology 
transfer  activities.  This  FY  1987  Institute  Final 
Report  describes  the  completed  and  continuing 
projects  that  the  DC  Water  Resources  Research 
Center  conducted  between  August  1,  1987,  and 
July  31,  1988.  The  projects  entitled  "The  Anacostia 
River:  Ecological  Studies  of  River  Pollution  Biol- 
ogy'; 'The  Impact  of  Erosion  and  Sedimentation 
on  the  Water  Quality  of  the  Estuarine  Portion  of 
the  Anacostia  River';  'Activators  and  Inhibitors  of 
Hydrilla  Enzymes'  are  concerned  with  the  Ana- 
costia River,  which  is  a  tributary  of  the  Potomac 
River.  The  project  entitled:  'Speciation  of  Tribu- 
tyltin  Compounds  in  Water  and  Sediments  using 
Mossbauer  Sepctroscopy'  addresses  the  fundamen- 
tal issue  of  the  development  of  a  methodology  for 


208 


SCIENTIFIC  AND  TECHNICAL  INFORMATION— Field  10 


Secondary  Publication  And  Distribution — Group  IOC 


the  measurement  and  the  future  use  of  tributyltin 
compounds.  The  Technology  Transfer/Public 
Education  Program  accomplishments  included 
monthly  seminars,  symposia,  exhibits,  public  tours, 
and  publication  of  a  quarterly  newsletter.  The 
other  aspect  of  the  Technology  Transfer  consisted 
of  publication  and  distribution  of  research  reports 
and  proceedings.  (USGS) 
W  89-08448 


WATER  RESOURCES  RESEARCH  GRANT 
PROGRAM  PROJECT  DESCRIPTIONS, 
FISCAL  YEAR  1987. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  88-179,  1987.  72p,  2  tab. 

Descriptors:  'Grants,  'Research  priorities, 
Groundwater  quality,  Water  quality  management, 
Technology,  Hydrologic  cycle,  Climates,  Water 
resources  management,  Surface  water. 

This  report  contains  information  on  the  34  new 
projects  funded  by  the  United  States  Geological 
Survey's  Water  Resources  Research  Grant  Pro- 
gram in  fiscal  year  1987  and  on  3  projects  complet- 
ed during  the  year.  For  the  new  projects,  the 
report  gives  the  grant  number,  project  title,  per- 
forming organization,  principal  investigator(s),  and 
a  project  description  that  includes:  (1)  identifica- 
tion of  water  related  problems  and  problem-solu- 
tion approach  (2)  contribution  to  problem  solution, 
(3)  objectives,  and  (4)  approach.  The  34  projects 
include  12  in  the  area  of  groundwater  quality  prob- 
lems, 12  in  the  science  and  technology  of  water 
quality  management,  1  in  climate  variability  and 
the  hydrologic  cycle,  4  in  institutional  change  in 
water  resources  management,  and  5  in  surface 
water  management.  For  the  three  completed 
projects,  the  report  furnishes  the  grant  number; 
project  title;  performing  organization;  principal 
investor(s);  starting  data;  data  of  receipt  of  final 
report;  and  an  abstract  of  the  final  report.  Each 
project  description  provides  the  information 
needed  to  obtain  a  copy  of  the  final  report.  The 
report  contains  tables  showing:  (1)  proposals  re- 
ceived according  to  area  of  research  interest,  (2) 
grant  awards  and  funding  according  to  area  of 
research  interest,  (3)  proposals  received  according 
to  type  of  submitting  organization,  and  (4)  awards 
and  funding  according  to  type  of  organization. 
(Author's  abstract) 
W89-08634 


WATER  RESOURCES  RESEARCH  GRANT 
PROGRAM  PROJECT  DESCRIPTIONS 
FISCAL  YEAR  1985. 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-687,  1985.  25p. 

Descriptors:  'Water  resources  development, 
'Grants,  Project  planning,  Economic  aspects,  Leg- 
islation. 

Information  on  each  of  the  24  projects  funded  by 
the  U.S.  Geological  Survey  in  FY  1985  under 
section  105  of  Public  Law  93-242  (the  Water  Re- 
sources Research  Act  of  1984)  is  presented,  includ- 
ing the  grant  number,  organization,  the  period  of 
performance,  and  a  brief  description  of  the  work  to 
be  carried  out.  (Lantz-PTT) 
W89-09106 


EVALUATION   OF  THE   STATE   WATER-RE- 
SOURCES RESEARCH  INSTITUTES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  9A. 

W89-O9200 


U.S.  GEOLOGICAL  SURVEY  FEDERAL-STATE 
COOPERATIVE  WATER-RESOURCES  PRO- 
GRAM, FISCAL  YEAR  1987, 

Geological  Survey,  Reston,  VA.  Water  Resources 


Div. 

B.  K.  Gilbert,  and  W.  B.  Mann. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-174,  1988.  36p,  6  fig,  2  tab,  18 
ref,  append. 

Descriptors:  'Water  resources  data,  'Data  acquisi- 
tion, 'US  Geological  Survey,  'Governmental 
interrelations,  'Project  planning,  Economic  as- 
pects, Hydrology,  Research  priorities,  Groundwat- 
er pollution,  Water  quality  control,  Water  supply, 
Water  demand. 

The  U.S.  Geological  Survey's  Federal-State  Coop- 
erative Water  Resources  Program  (50-50  matching 
of  funds)  started  in  Kansas  in  1895.  During  fiscal 
year  (FY)  1987,  hydrologic  data  collection,  investi- 
gations, and  research  are  being  conducted  in  every 
state,  Puerto  Rico,  and  several  territories  in  coop- 
eration with  940  state,  regional  and  local  agencies. 
Federal  funding  of  $55.3  million  was  matched  by 
cooperating  agencies;  cooperators  also  provided 
$4.6  million  unmatched,  for  a  program  total  of 
about  $115  million.  The  Cooperative  Program  ac- 
counted for  almost  45%  of  the  FY  1987  obligations 
of  the  Geological  Survey's  Water  Resources  Divi- 
sion. The  principal  areas  of  emphasis  during  the 
year  included  groundwater  contamination,  stream 
quality,  water  supply  and  demand,  and  hydrologic 
hazards.  Information  is  presented  on  program 
functions  and  priorities.  Data  collection  activities 
are  also  described  as  is  work  related  to  water 
resources  contamination.  Several  examples  of  cur- 
rent (1987)  investigations  are  provided.  (Author's 
abstract) 
W89-09205 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


10A.  Acquisition 
And  Processing 


DISTRIBUTED  INFORMATION  SYSTEM, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7C. 

W 89-092 12 


DEVELOPMENT  OF  A  DATA  BASE  FOR 
WATER-QUALITY  MODELING  OF  THE  PA- 
TUXENT  RIVER  BASIN,  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

G.  T.  Fisher,  and  R.  M.  Summers. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-379,  1987.  American  Society 
of  Agricultural  Engineers  Paper  No.  87-2046.  1 8p, 
3  fig,  6  tab,  13  ref. 

Descriptors:  'Data  storage  and  retrieval,  'Water 
quality,  'Patuxent  River,  'Maryland,  'Model  stud- 
ies, Meteorology,  Hydrologic  data. 

Procedures  and  rationale  used  to  develop  a  data 
base  and  data  management  system  for  the  Patuxent 
Watershed  Nonpoint  Source  Water  Quality  Moni- 
toring and  Modeling  Program  of  the  Maryland 
Department  of  the  Environment  and  the  U.S.  Geo- 
logical Survey  are  described.  A  detailed  data  base 
and  data  management  system  has  been  developed 
to  facilitate  modeling  of  the  watershed  for  water 
quality  planning  purposes;  statistical  analysis;  plot- 
ting of  meteorologic,  hydrologic  and  water  quality 
data;  and  geographic  data  analysis.  The  system  is 
Maryland's  prototype  for  development  of  a  basin- 
wide  water  quality  management  program.  A  key 
step  in  the  program  is  to  build  a  calibrated  and 
verified  water  quality  model  of  the  basin  using  the 
Hydrological  Simulation  Program-FORTRAN 
(HSPF)  hydrologic  model,  which  has  been  used 
extensively  in  large-scale  basin  modeling.  The 
compilation  of  the  substantial  existing  data  base  for 
preliminary  calibration  of  the  basin  model,  includ- 
ing meteorologic,  hydrologic,  and  water  quality 
data  from  federal  and  state  data  bases  and  a  geo- 
graphic information  system  containing  digital  land 
use   and   soils   data   is  described.   The  data  base 


development  is  significant  in  its  application  of  an 
integrated,  uniform  approach  to  data  base  manage- 
ment and  modeling.  (Lantz-PTT) 
W89-09251 


10B.  Reference  and  Retrieval 


USE  AND  AVAILABILITY  OF  CONTINUOUS 
STREAMFLOW  RECORDS  IN  TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-08429 


INDEX  TO  SELECTED  MACHINE-READABLE 
GEOHYDROLOGIC  DATA  FOR  PRECAM- 
BRIAN  THROUGH  CRETACEOUS  ROCKS  IN 
KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  IOC. 
W89-09259 

IOC.  Secondary  Publication 
And  Distribution 


LOCATION  MAPS  AND  LIST  OF  U.S.  GEO- 
LOGICAL SURVEY  REPORTS  ON  WATER  RE- 
SOURCES IN  ALASKA,  1950  TO  1988. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Open-File  Report  88-344,  1988.  35p,  12  fig.  Com- 
piled by  E.  F.  Snyder. 

Descriptors:  'Bibliographies,  'Water  resources, 
'Alaska,  Maps,  Glaciers,  Pipelines. 

Reports  written  by  U.S.  Geological  Survey  mem- 
bers between  1950  and  1988  on  the  water  resources 
of  Alaska  are  listed.  Location  maps  are  given  for 
six  geographic  sections:  Arctic  Slope,  West,  South- 
west, East-Central,  Southcentral,  and  Southeast. 
Numbers  on  the  location  maps  refer  to  the  biblio- 
graphic citations.  Reports  are  also  cited  for  the 
following  categories:  Statewide  and  Topical,  Gla- 
ciers, and  Trans-Alaska  Pipeline  System.  (USGS) 
W89-08314 


WATER  RESOURCES  ACTIVITIES  IN  NEW 
YORK,  1987-88, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

M.  P.  Marshall,  and  A.  J.  Finch. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver  CO  80225.  USGS 
Open-File  Report  88-94,  1988.  55p,  1  fig,  66  ref. 

Descriptors:  'Hydrologic  data,  'New  York, 
'Water  resources  data,  'Groundwater,  'Stream- 
flow,  'Surface  water,  Data  collections,  Hydrolo- 
gy, Aquifers. 

The  U.S.  Geological  Survey  conducted  more  than 
35  water  resources  projects  in  New  York  in  1987- 
88.  These  studies,  done  largely  through  coopera- 
tive joint-funding  programs  with  the  state,  County, 
and  local  agencies,  encompass  statewide  networks 
of  measurement  stations  that  provide  continuous 
records  of  streamflow,  groundwater  levels,  and 
water  quality;  they  also  address  regional  and  local 
problems  as  well  as  critical  problems  of  national 
scope.  Some  of  the  questions  addressed  by  these 
studies  are  the  effect  of  sewers  on  groundwater 
levels  and  streamflow  on  Long  Island;  the  occur- 
rence and  transport  of  PCB  residues  within  the 
upper  Hudson  River  basin;  the  effect  of  acid  rain 
on  streams  in  the  Catskill  Mountains;  the  frequency 
and  magnitude  of  floods  statewide;  the  role  of 
wetlands  in  improving  the  chemical  quality  of 
landfill  leachate;  the  direction  of  groundwater 
movement  from  waste  disposal  sites  near  the  Niag- 
ara River;  and  the  location  and  potential  well 
yields  of  stratified-drift  aquifers  in  upstate  New 
York.  (USGS) 
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W89-08322 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NEW  MEXICO 
--  FISCAL  YEAR  1988, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
R.  L.  Knutilla. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-473,  (1988).  165p,  5  fig,  3  tab. 

Descriptors:  "Hydrologic  data  collections,  Stream 
gages,  Observation   wells,  On-site  investigations. 

All  hydrologic  investigations  in  the  New  Mexico 
District  in  progress  during  fiscal  year  1988  are 
summarized.  The  summaries  include  sections  on 
the  problem  addressed,  the  objective  and  approach 
of  the  investigation,  progress  of  the  investigation. 
Reports  released  during  1986  and  1987  are  listed. 
The  New  Mexico  District  office  organization,  co- 
operating agencies,  and  types  of  funding  for  the 
District  operation  are  also  summarized.  (USGS) 
W89-08374 


WATER-RESOURCES  ACTIVITIES  IN  UTAH 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  JULY  1, 
1986  TO  JUNE  30, 1987, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-08635 


BIBLIOGRAPHY  OF  U.S.  GEOLOGICAL 
SURVEY  REPORTS  ON  THE  WATER  RE- 
SOURCES OF  FLORIDA,  1886-1982, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

M.  Claiborne,  L.  O.  Nierstheimer,  and  N.  D.  Hoy. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-540,  1983.  31  lp. 

Descriptors:  "Water  resources,  "Groundwater, 
"Hydrologic  data,  "Bibliographies,  "Florida,  "Hy- 
drologic budget,  "Surface  water,  Data  collections, 
Groundwater  budget,  Hydrologic  data  collections. 

The  U.S.  Geological  Survey  (USGS)  has  been 
making  investigations  of  the  water  resources  of 
Florida  since  the  latter  part  of  the  19th  century. 
Early  work  consisted  mainly  of  data  collection  at  a 
few  spring  and  river  sites  at  intermittent  intervals 
with  the  exception  of  a  statewide  groundwater 
study  made  during  1910-12.  In  1930,  an  office  was 
established  for  surface  water  studies  in  Florida  and 
in  1938  for  groundwater  studies.  Since  1930,  prac- 
tically all  of  the  water  resources  investigations 
made  by  USGS  have  been  in  cooperation  with 
State  and  local  agencies.  The  third  edition,  'Bibli- 
ography of  U.S.  Geological  Survey  Reports  on  the 
Water  Resources  of  Florida,  1886-1982'  includes 
reports  approved  for  release  in  calendar  years  1981 
and  1982.  In  addition  to  updating  the  second  edi- 
tion (1981)  several  reports  released  prior  to  that 
time,  which  were  inadvertently  omitted,  have  been 
added.  The  bibliographic  list  of  publications  is 
arranged  alphabetically  by  senior  author.  The  pub- 
lications are  also  indexed  by  geographic  area  and 
by  subject.  (Lantz-PTT) 
W  89-08662 


FLOOD  HYDROLOGY:  PROCEEDINGS  OF 
THE  INTERNATIONAL  SYMPOSIUM  ON 
FLOOD  FREQUENCY  AND  RISK  ANALYSES, 
14-17  MAY  1986,  LOUISIANA  STATE  UNIVER- 
SITY, BATON  ROUGE,  U.S.A. 
D.  Reidel  Publishing  Company,  Boston,  MA.  1987. 
429p.  Edited  by  Vijay  P.  Singh. 

Descriptors:  "Floods,  "Flood  frequency,  "Risks, 
•Model  studies,  "Research  priorities,  "Symposium, 
Flood  control,  Flood  protection,  Hydrologic 
models,  Streamflow  forecasting. 

Hoods  constitute  a  persistent  and  serious  problem 
throughout  the  United  States  and  many  other  parts 
of  the   world.   Two   aspects   of  the   problem   of 


flooding  that  have  long  been  topics  of  scientific 
inquiry  are  flood  frequency  and  risk  analyses. 
Many  new,  even  improved,  techniques  have  re- 
cently been  developed  for  performing  these  analy- 
ses, and  provide  the  motivation  for  organizing  the 
International  Symposium  on  Flood  Frequency  and 
Risk  Analyses.  The  objectives  of  this  symposium 
were  therefore  (1)  to  assess  the  current  state  of  the 
art  of  flood  frequency  and  risk  analyses,  (2)  to 
demonstrate  applicability  of  flood  frequency  and 
risk  models,  (3)  to  establish  complementary  aspects 
of  seemingly  different  models,  (4)  to  enhance  inter- 
disciplinary interaction,  (5)  to  discuss  practice  of 
flood  frequency  and  risk  analyses  technology  by 
federal  agencies  in  the  U.S.,  (6)  to  discuss  research 
needs  in  frequency  and  risk  analyses,  and  (7)  to 
determine  directions  for  further  research.  The 
symposium  proceedings  are  divided  into  seven  sec- 
tions encompassing  major  hydrologic  aspects  of 
flood  control  and  protection.  Each  section  starts 
usually  with  an  invited  state-of-the-art  paper,  fol- 
lowed by  contributed  papers.  Beginning  with  an 
assessment  of  hydrologic  modeling  and  limitations, 
and  a  future  flood  research  agenda  for  the  United 
States,  the  papers  go  on  to  discuss  hydrology  of 
floods,  urban  and  coastal  flooding,  streamflow  sim- 
ulation and  forecasting,  flood  control  and  protec- 
tion, and  flood  control  programs.  (See  W89-08864 
thru  W89-08898)  (Fish-PTT) 
W89-08863 


INTERACTIVE  PROGRAM  TO  DISPLAY 
USER-GENERATED  OR  FILE-BASED  MAPS 
ON  A  PERSONAL  COMPUTER  MONITOR, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-09009 


CONCEPTUAL  DESIGN  FOR  THE  NATIONAL 
WATER  INFORMATION  SYSTEM, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field   10D. 

W89-09111 


IDENTIFICATION  CODES  FOR  ORGANIZA- 
TIONS LISTED  IN  COMPUTERIZED  DATA 
SYSTEMS  OF  THE  U.S.  GEOLOGICAL 
SURVEY, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

C.  D.  Blackwell. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-167,  1988.  334p,  1  fig. 

Descriptors:  "Organization  codes,  "Indexing, 
"Computers,  "Data  storage  and  retrieval,  Organi- 
zations. 

Codes  for  the  unique  identification  of  public  and 
private  organizations  listed  in  computerized  data 
systems  are  presented.  These  codes  are  used  by  the 
U.S.  Geological  Survey's  National  Water  Data 
Exchange  (NAWDEX),  National  Water  Data 
Storage  and  Retrieval  System  (WATSTORE),  Na- 
tional Cartographic  Information  Center  (NCIC), 
and  Office  of  Water  Data  Coordination  (OWDC). 
The  format  structure  of  the  codes  is  discussed  and 
instructions  are  given  for  requesting  new  books. 
(Author's  abstract) 
W89-09204 


DISTRIBUTED  INFORMATION  SYSTEM, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7C. 

W  89-092 12 


INDEX  TO  SELECTED  MACHINE-READABLE 
GEOHYDROLOGIC  DATA  FOR  PRECAM- 
BRIAN  THROUGH  CRETACEOUS  ROCKS  IN 

KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

J.  M.  Spinazola,  C.  V.  Hansen,  E.  J.  Underwood, 
J.  F.  Kenny,  and  R.  J.  Wolf. 
Available  from  Books  and  Open  File  Report  Sec- 


tion, USGS,  Box  25425,  Denver,  CO  80225  USGS 
Open-File  Report  87-396,  1987.  31p,  5  fig,  10  tab. 
15ref. 

Descriptors:  "Indexing,  "Geohydrology,  "Hydro- 
logic  data  collections,  "Kansas,  "Data  storage  and 
retrieval,  Computers,  Water  quality,  Water  level, 
Water  use,  Logging  (Recording),  Lithology,  Hy- 
draulic properties,  Specific  capacity,  Aquifers, 
Groundwater  mining. 

Machine-readable  geohydrologic  data  for  Precam- 
brian  through  Cretaceous  rocks  in  Kansas  were 
compiled  as  part  of  the  USGS  Central  Midwest 
Regional  Aquifer  System  Analysis.  The  geohydro- 
logic data  include  log,  water  quality,  water  level, 
hydraulics,  and  water  use  information.  The  log 
data  consist  of  depths  to  the  top  of  selected  geolog- 
ic formations  determined  from  about  275  sites  with 
geophysical  logs  and  formation  lithologies  from 
about  190  sites  with  lithologic  logs.  The  water 
quality  data  consist  of  about  10,800  analyses,  of 
which  about  1,200  are  proprietary.  The  water  level 
data  consist  of  about  4,480  measured  water  levels 
and  about  4,175  equivalent  freshwater  hydraulic 
heads,  of  which  about  3,745  are  proprietary.  The 
hydraulics  data  consist  of  results  from  about  30 
specific  capacity  tests  and  about  20  aquifer  tests, 
and  interpretations  of  about  285  drill  stem  tests  (of 
which  about  60  are  proprietary)  and  about  75  core- 
sample  analyses.  The  water  use  data  consist  of 
estimates  of  freshwater  withdrawals  from  Precam- 
brian  through  Cretaceous  geohydrologic  units  for 
each  of  the  105  counties  in  Kansas.  Average  yearly 
withdrawals  were  estimated  for  each  decade  from 
1940  to  1980.  All  the  log  and  water  use  data  and 
the  nonproprietary  parts  of  the  water  quality, 
water  level,  and  hydraulics  data  are  available  on 
magnetic  tape  from  the  USGS  office  in  Lawrence, 
Kansas.  (Author's  abstract) 
W89-09259 


DIRECTORY  OF  MEMBER  ORGANIZATIONS 
OF  THE  NATIONAL  WATER  DATA  EX- 
CHANGE (NAWDEX), 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

C.  D.  Blackwell. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-469,  1987.  78p. 

Descriptors:  "Information  exchange,  "Directories, 
"Institutions,  "National  Water  Data  Exchange. 

The  National  Water  Data  Exchange  (NAWDEX) 
is  a  national  confederation  of  water-oriented  orga- 
nizations working  together  to  improve  access  to 
water  data.  It  consists  of  member  organizations 
from  all  sectors  of  the  water  data  community.  This 
Directory  provides  the  names,  addresses,  and  tele- 
phone numbers  of  all  NAWDEX  member  organi- 
zations and  their  designated  NAWDEX  represent- 
atives. (Author's  abstract) 
W89-09266 


INDEX     TO     LIMNOLOGICAL    DATA    FOR 
SOUTH-CENTRAL  ALASKA  LAKES, 

Geological   Survey,  Anchorage,  AK.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-09269 


10D.  Specialized  Information 
Center  Services 


FLEXIBLE  REGIONAL  EMISSIONS  DATA 
SYSTEM  (FREDS)  DOCUMENTATION  FOR 
THE  1980  NAPAP  EMISSIONS  INVENTORY, 

Alliance  Technologies  Corp.,  Bedford,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-08545 


COMPREHENSIVE  LRIS  OF  THE  KANANAS- 
KIS  VALLEY  USING  LANDSAT  DATA, 

Calgary  Univ.  (Alberta). 

For  primary  bibliographic  entry  see  Field  7C. 
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89-08607 


\ND  RESOURCE  USE  MONITORING  IN  RO- 
[ANIA,  USING  AERIAL  AND  SPACE  DATA, 

stitutul  de  Geodezie,  Fotogrammetrie,  Cartogra- 

;  si  Organizarea  Teritoriului,  Bucharest  (Roma- 

a). 

ar  primary  bibliographic  entry  see  Field  7C. 

'89-08608 


EVELOPMENT    OF    A    WATER-USE    DATA 
rSTEM  IN  MINNESOTA, 

eological    Survey,    St.    Paul,    MN.    Water    Re- 

iurces  Div. 

ar   primary   bibliographic   entry   see   Field   6D. 

'89-08693 


LAN  FOR  THE  DESIGN,  DEVELOPMENT, 
tfPLEMENTATION,  AND  OPERATION  OF 
HE  NATIONAL  WATER  INFORMATION 
rSTEM, 

eological  Survey,  Reston,  VA.  Water  Resources 

iv. 

[.  D.  Edwards. 

vailable  from  Books  and  Open  File  Report  Sec- 

an,  USGS,  Box  25425,  Denver,  Co  80225.  USGS 

pen-File  Report  87-29,  1987.  53p,  9  fig,  2  tab,  5 

:f. 

descriptors:  *Hydrologic  data,  'National  Water 
lformation  System,  *Water  Data,  *Water  re- 
>urces  data,  *  Information  exchange,  *Data  stor- 
»e  and  retrieval,  Water  resources,  Computers, 
roject  planning. 

he  Water  Resources  Division  of  the  U.S.  Geolog- 
al  Survey  is  developing  a  National  Water  Infor- 
lation  System  (NWIS)  that  will  integrate  and 
:place  its  existing  water  data  and  information 
^sterns  of  the  National  Water  Data  Storage  and 
etrieval  System,  National  Water  Data  Exchange, 
[ational  Water-Use  Information,  and  Water  Re- 
jurces  Scientific  Information  Center  programs.  It 
'ill  be  a  distributed  data  system  operated  as  part 
f  the  Division's  Distributed  Information  System, 
rhich  is  a  network  of  computers  linked  together 
irough  a  national  telecommunication  network 
nown  as  GEONET.  The  NWIS  is  being  devel- 
ped  as  a  series  of  prototypes  that  will  be  integrat- 
d  as  they  are  completed  to  allow  the  development 
nd  implementation  of  the  system  in  a  phased 
lanner.  It  also  is  being  developed  in  a  distributed 
tanner  using  personnel  who  work  under  the  co- 
rdination  of  a  central  NWIS  Project  Office.  Work 
n  the  development  of  the  NWIS  began  in  1983 
nd  it  is  scheduled  for  completion  in  1990.  This 
ocument  presents  an  overall  plan  for  the  design, 
evelopment,  implementation,  and  operation  of  the 
ystem.  Detailed  discussions  are  presented  on  each 
f  these  phases  of  the  NWIS  life  cycle.  The  plan- 
ing, quality  assurance,  and  configuration  manage- 
ment phases  of  the  life  cycle  also  are  discussed, 
"he  plan  is  intended  to  be  a  working  document  for 
ise  by  NWIS  management  and  participants  in  its 
lesign  and  development  and  to  assist  offices  of  the 
division  in  planning  and  preparing  for  installation 
nd  operation  of  the  system.  (Author's  abstract) 
V89-08983 


:ONCEPTUAL  DESIGN  FOR  THE  NATIONAL 
VATER  INFORMATION  SYSTEM, 

jeological  Survey,  Reston,  VA.  Water  Resources 


Div. 

M.  D.  Edwards,  A.  L.  Putnam,  and  N.  E. 
Hutchison. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-604,   1986.  37p,  8  fig,  3  ref. 

Descriptors:  'Information  exchange,  *Data  storage 
and  retrieval,  'National  Water  Information 
System,  "Information  storage  and  retrieval, 
•Project  planning,  Computers,  Computer  pro- 
grams, Indexing. 

The  Water  Resources  Division  of  the  U.S.  Geolog- 
ical Survey  began  the  design  and  development  of  a 
National  Water  Information  System  (NWIS)  in 
1983.  The  NWIS  will  replace  and  integrate  the 
existing  data  systems  of  the  National  Water  Data 
Storage  and  Retrieval  System,  National  Water 
Data  Exchange,  National  Water-Use  Information 
Program,  and  Water  Resources  Scientific  Informa- 
tion Center.  The  NWIS  has  been  designed  as  an 
interactive,  distributed  data  system.  The  software 
system  has  been  designed  in  a  modular  manner 
which  integrates  existing  software  functions  and 
allows  multiple  use  of  software  modules.  The  data 
of  the  existing  water  data,  water  use  data,  and 
water  data  indexing  information  by  using  a 
common  relational  data  base  management  system. 
The  NWIS  will  be  operated  on  microcomputers 
located  in  each  of  the  Water  Resources  Division's 
District  offices  and  many  of  its  state,  subdistrict, 
and  field  offices.  The  microcomputers  will  be 
linked  together  through  a  national  telecommunica- 
tion network  maintained  by  the  U.S.  Geological 
Survey.  The  NWIS  is  scheduled  to  be  placed  in 
operation  in  1990.  (Author's  abstract) 
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REFLECTIONS  ON  WRITING  HYDROLOGIC 
REPORTS, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

P.  G.  Olcott. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-398,  (1987).  8p,  7  ref. 

Descriptors:  "Reports,  "Report  writing,  "Writing, 
"Hydrology,  Data  interpretation. 

Reporting  of  scientific  work  should  be  character- 
ized by  a  logical  argument  that  is  developed 
through  presentation  of  the  problem,  tabulation 
and  display  of  data  pertinent  to  the  problem,  and 
testing  and  interpretation  of  the  data  to  prove 
hypotheses  that  address  the  problem.  Organization 
of  the  report  is  vital  to  developing  this  logical 
argument:  it  provides  structure,  continuity,  logic, 
and  emphasis  to  the  presentation.  Each  part  of  the 
report  serves  a  specific  function  and  each  is  linked 
by  a  connecting  logic,  the  logical  argument  of  the 
report.  Each  scientific  report  normally  has  a  title, 
table  of  contents,  abstract,  introduction,  body  (of 
the  report),  and  summary  and/or  conclusions.  Or- 
ganization of  sections  within  the  body  of  the  report 
is  exactly  parallel  to  overall  organization;  subjects 
presented  in  the  section  title  are  developed  by 
logical  subdivisions  and  pertinent  discussion.  The 
summary  and/or  conclusions  section  culminates 
the  logical  argument  of  the  report  by  drawing 
together  and  quantitatively  reiterating  the  principal 
conclusions  developed  in  the  discussion.  Supple- 
mental information  on  report  content,  background 
of  the  study,  additional  data  or  details  on  proce- 


dures,  and   other   information   of  interest   to   the 
reader  is  presented  in  the  foreward  or  preface,  list 
of  illustrations  or  tables,  glossaries,  and  appendixes. 
(Lantz-PTT) 
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ACID  DEPOSITION  RESEARCH  PROGRAM, 
BIOPHYSICAL  RESEARCH.  VOLUME  3:  EN- 
VIRONMENTAL SULPHUR  ISOTOPE  STUD- 
IES IN  ALBERTA:  A  REVIEW, 

Calgary  Univ.  (Alberta).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
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ACID  DEPOSITION   RESEARCH   PROGRAM, 
BIOPHYSICAL     RESEARCH.     VOLUME     4: 
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OF  ACIDIC  DEPOSITION  ON  ALBERTA  AG- 
RICULTURE, A  REVIEW, 
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Coal  Spoil  at  a  Reclaimed  Surface  Mine  in  Routt 
County,  Colorado, 
W89-08413  5B 
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W89-08315  2F 
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W89-08317  2F 
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W89-08327  7C 

Evaluation  of  Available  Data  on  the  Geohydro- 
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Well  Construction,  Lithology,  and  Geophysical 
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W89-08357  2F 
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W89-08408  2F 

Hydrogeologic  Evaluation  of  a  Sand  and  Gravel 
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W89-08422  5B 

Subsurface  Geology  of  Paleozoic,  Mesozoic,  and 
Cenozoic  Units  in  Southeast  Missouri, 
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Hydrogeologic  Setting,  Water  Levels,  and  Qual- 
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Marine  Corps  Air  Station  Cherry  Point,  North 
Carolina, 
W89-08457  5B 
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Photo-interpretation  of  Landforms  and  the  Hy- 
drogeologic Bearing  in  Highly  Deformed  Areas, 
N  W  of  the  Gulf  of  Suez,  Egypt, 
W89-O8580  7C 

Methodology  for  Integrating  Satellite  Imagery 
and   Field  Observations  for   Hydrological   Re- 
gionalisation  in  Alpine  Catchments, 
W89-08584  7C 

Environmental  Assessment  for  Large  Scale  Civil 
Engineering  Projects  with  Data  of  DTM  and 
Remote  Sensing, 
W89-08596  7C 

Ground-Water  Flow  and  Shallow-Aquifer  Prop- 
erties in  the  Rio  Grande  Inner  Valley  South  of 
Albuquerque,  Bernalillo  County,  New  Mexico, 
W89-08619  2F 

Preliminary  Assessment  of  Water  Quality  and  Its 
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1985, 
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Relation   Between  Ground-Water  and   Surface 
Water  in  the  Hillsborough  River  Basin,  West- 
Central  Florida, 
W89-08627  2A 

Potential  for  Pollution  of  the  Upper  Floridan 
Aquifer  from  Five  Sinkholes  and  an  Internally 
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W89-08639  2F 
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Dimensional  Digital  Ground-Water  Flow  Model 
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fer System  and  Evaluation  of  Possible  Locations 
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W  89-08651  2F 
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drawals, and  Recharge  Area  for  the  Nanafalia- 
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W89-08658  2E 
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W89-08758  7C 

Results  of  Hydrologic  Tests  and  Water-Chemis- 
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Clay  in  Southern  Nassau  and  Southwestern  Suf- 
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Lake  Erie  Basin,  New  York, 
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Ground-Water  Levels  in  Three  Basalt  Hydro- 
logic  Units  Underlying  the  Columbia  Plateau  in 
Washington  and  Oregon,  Spring  1984, 
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Hydrologic    and    Geochemical    Monitoring    in 
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Water  Development  Alternatives  in  the  Beaver- 
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Transport  Processes  at  the  Catchment  Scale, 
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Principle  of  Superposition  and  its  Application  in 

Ground-Water  Hydraulics, 
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Aquifers  of  South  Carolina, 
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Plan  of  Study  for  the  Regional  Aquifer  Systems 

Analysis  of  the  Michigan  Basin, 

W89-09120  2F 

Geohydrology  of  and  Potential  for  Fluid  Dis- 
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and  Utah, 
W89-09188  2E 

Hydrology  of  Area  39,  Western  Region,  Interior 
Coal  Province  Kansas  and  Missouri, 
W89-09189  2E 

Geohydrology  and  Susceptibility  of  Coldwater 
Spring  and  Jacksonville  Fault  Areas  to  Surface 
Contamination  in  Calhoun  County,  Alabama, 
W89-09191  2F 

Geohydrology  and  Numerical  Simulation  of  the 
Alluvium  and  Terrace  Aquifer  along  the 
Beaver-North  Canadian  River  from  the  Panhan- 
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and  Pinal  Counties,  Arizona, 
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Lake  Basins,  Alaska  with  a  Section  on  Stream- 
flow  Records, 
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Analysis  of  Long-Duration  Piezometric  Records 
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Degree  Quadrangle,  Florida, 
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1986, 
W8<*-08981  7B 
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W89-09044  2E 

Streamflow  Statistics  and  Drainage-Basin  Char- 
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houla Aquifer  in  Central  Louisiana,  1980, 
W89-08804  7C 

Maps  Showing  Ground-Water  Conditions  in  the 
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U.S.  Geological  Survey  Federal-State  Coopera- 
tive   Water-Resources    Program,    Fiscal    Year 
1986, 
W89-08981  7B 

Water-Resources  Activities  of  the  U.S.  Geologi- 
cal Survey  in  Montana,  October  1985  through 
September  1986, 
W89-09132  2E 

Summary  of  the  U.S.  Geological  Survey  Nation- 
al Water-Quality  Assessment  Program, 
W89-09203  5B 


U.S.  Geological  Survey  Federal-State  Coopera- 
tive   Water-Resources    Program,    Fiscal    Year 
1987, 
W89-09205  9D 

Activities   of   the    Water    Resources    Division, 
California  District,  in  the  1987  Fiscal  Year, 
W89-O9206  2E 

Test   Plan   for  32-Bit  Microcomputers  for  the 
Water  Resources  Division,  Chapter  A:  Test  Plan 
for  Acquisition  of  Prototype  32-Bit  Microcom- 
puters, 
W89-09263  7C 

UTAH 

Models,  Data  Available,  and  Data  Requirements 
for  Estimating  the  Effects  of  Injecting  Saltwater 
Into  Disposal  Wells  in  the  Greater  Altamont- 
Bluebell  Oil  and  Gas  Field,  Northern  Uinta 
Basin,  Utah, 
W89-08425  5B 

Water-Resources  Activities  in  Utah  by  the  U.S. 

Geological   Survey,   July    1,    1986   to  June  30 

1987, 

W89-08635  7B 

Manual    for    Estimating    Selected    Streamflow 
Characteristics  of  Natural-Flow  Streams  in  the 
Colorado  River  Basin  in  Utah, 
W89-08676  2E 

Hydrologic  Monitoring  of  Selected  Streams  in 
Coal  Fields  of  Central  and  Southern  Utah-Sum- 
mary of  Data  Collected,  August  1978-September 
1984, 
W89-08772  5B 

Potential  Effects  of  Anticipated  Coal  Mining  on 
Salinity  of  the  Price,   San  Rafael,   and  Green 
Rivers,  Utah, 
W89-08774  4C 

Simulation  Analysis  of  Water-Level  Changes  in 
the  Navajo  Sandstone  due  to  Changes  in  the 
Altitude  of  Lake  Powell  near  Wahweap  Bay, 
Utah  and  Arizona, 

W89-08826  2F 

Physical  Characteristics  and  Chemical  Quality 
of  Selected  Springs  in  Parts  of  Juab,  Millard, 
Tooele,  and  Utah  Counties,  Utah, 
W89-09028  2F 

Water-Resources  Studies  in  Utah  by  the  U.S. 

Geological   Survey,  July  1,    1983,  to  June  30, 

1984, 

W89-09060  2E 

Selected  Hydrologic  Data,  Kolob-Alton-Kai- 
parowits  Coal-Fields  Area,  South-Central  Utah, 
W89-09070  5B 

Chemical  Quality  of  Ground  Water  in  Salt  Lake 

Valley,  Utah,  1969-85, 

W89-09138  5B 

Selected   Hydrologic   Data   from   Wells  in  the 

East  Shore  Area  of  the  Great  Salt  Lake,  Utah, 

1985, 

W89-09139  2F 

Reconnaissance  Investigation  of  Water  Quality, 
Bottom   Sediment,   and   Biota   Associated   with 
Irrigation  Drainage  in  the  Middle  Green  River 
Basin,  Utah,  1986-87, 
W89-09145  6G 

Geohydrology    of    the    Navajo    Sandstone    in 
Western     Kane,     Southwestern    Garfield,    and 
Southeastern  Iron  Counties,  Utah, 
W89-09146  2F 
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Hydrology  of  Area  58,  Northern  Great  Plains 
and  Rocky  Mountain  Coal  Provinces,  Colorado 
and  Utah, 
W89-09188  2E 

Base  of  Moderately  Saline  Ground  Water  in  the 

Uinta  Basin,  Utah,  with  an  Introductory  Section 

Describing  the  Methods  Used  in  Determining  Its 

Position, 

W89-09229  2F 

Selected  Water-Level  Data  for  Mesozoic  For- 
mations  in   the   Upper  Colorado   River   Basin, 
Arizona,   Colorado,   Utah,   and   Wyoming-Ex- 
cluding the  San  Juan  Basin, 
W89-09260  2F 

VALDEZ 

Hydrologic   Data  Collection   Activities   in   the 
Solomon  Gulch  Basin  Near  Valdez,  Alaska, 
W89-08458  6G 

VARIABLY  SATURATED  FLOW 

Variably  Saturated  Flow  Between  Streams  and 

Aquifers, 

W89-08434  2F 

VEGETATION 

Acid  Deposition  Research  Program,  Biophysical 
Research.  Volume  10:  An  Analysis  of  Numerical 
Models  of  Air  Pollutant  Exposure  and  Vegeta- 
tion Response, 
W89-08492  5C 

VEGETATION  ESTABLISHMENT 

Establishment  of  a  Native  Midwestern  Wetland 

Plant  Community  through  Relocation  of  Marsh 

Topsoil, 

W89-08563  4C 

VELOCITY 

Short-Term  Velocity  Measurements  at  Colum- 
bia Glacier,  Alaska:  August-September  1984, 
W89-09096  2C 

VERMONT 

Cost  Effectiveness  of  the  U.S.  Geological  Sur- 
vey's Stream-Gaging  Programs  in  New  Hamp- 
shire and  Vermont, 
W89-08751  2E 

VIRGIN  ISLANDS 

Fiscal  Year   1987  Program  Report  (Virgin  Is- 
lands Water  Resources  Research  Center), 
W89-08446  9D 

VIRGIN  ISLANDS  (US) 

Maintenance    of    Cistern    Water    Quality    and 

Quantity  in  the  Virgin  Islands, 

W89-08336  5A 

VIRGINIA 

Cost-Effectiveness     of    the     Federal     Stream- 
Gaging  Program  in  Virginia, 
W89-08761  7B 

Water  Quality  Data  for  Selected  Streams  Tribu- 
tary to  the  Tidal  Potomac  River  and  Estuary, 
Maryland  and  Virginia,  1979-81  Water  Years, 
W89-09068  5B 

Sediment  Data  for  Computations  of  Deposition 
Rates  in  the  Tidal  Potomac  System,  Maryland 
and  Virginia, 
W89-09128  2J 

Ground-Water-Quality  Assessment  of  the  Del- 
marva  Peninsula,  Delaware,  Maryland,  and  Vir- 
ginia: Project  Description, 
W89-09238  5B 

VOLATILE  ORGANIC  COMPOUNDS 

Removal  of  Volatile  Organic  Chemicals  from 
Potable  Water:  Technologies  and  Costs. 
W89-08699  5F 

Closed-Loop  Stripping,  Combined  with  Capil- 
lary Gas  Chromatography/Mass  Spectrometry 


Analysis  to  Define  a  Semi-Volatile  Organic  Con- 
taminant Plume, 
W89-09056  5A 

VOLCANIC  SPRINGS 

Hydrologic    and    Geochemical    Monitoring    in 

Long  Valley  Caldera,  Mono  County,  California, 

1982-1984, 

W89-08808  2F 

VOLCANO  EFFECTS 

Filling   of  Spirit   Lake,   Washington,   May    18, 

1980,  to  July  31,  1982, 

W89-09224  2H 

VOLCANOES 

St.  Helens  Blast  Related  Sedimentation  Model- 
ing and  Planning  Realities  in  the  Toutle/Cow- 
litz/Columbia  River  System, 
W89-08891  2J 

Post-Eruption  Changes  in  Channel  Geometry  of 
Streams  in   the  Toutle  River  Drainage  Basin, 
1980-82,  Mt.  St.  Helens,  Washington, 
W89-09093  2J 

WABASH  RIVER 

Determination  of  Reaeration-Rate  Coefficients 
of  the  Wabash  River,  Indiana,  by  the  Modified 
Tracer  Technique, 
W89-08687  2H 

WADI 

Estimation  of  Natural  Groundwater  Recharge 
Under  Saudi  Arabian  Arid  Climatic  Conditions, 

W89-08838  2F 

WAILUKU  RIVER 

Biological,  Morphological,  and  Chemical  Char- 
acteristics of  Wailuku  River,  Hawaii, 
W89-09196  2H 

WASHINGTON 

Preliminary  Evaluation  of  the  Groundwater  Re- 
sources of  Bainbridge   Island,   Kitsap   County, 
Washington, 
W89-08313  2F 

Fiscal  Year  1987  Program  Report  (Washington 

Water  Research  Center), 

W89-08351  9D 

Evaluation  of  Available  Data  on  the  Geohydro- 
logy,  Soil  Chemistry,  and  Groundwater  Chemis- 
try of  Gas  Works  Park  and  Surrounding  Region, 
Seattle,  Washington, 
W89-08356  5B 

Estimates  of  Streamflow  Characteristics  for  Se- 
lected Small  Streams,  Baker  River  Basin,  Wash- 
ington, 
W89-08624  2E 

Ground-Water  Levels  in  Three  Basalt  Hydro- 
logic  Units  Underlying  the  Columbia  Plateau  in 
Washington  and  Oregon,  Spring  1984, 
W89-08795  7C 

Effects  of  Coal  Strip  Mining  on  Stream  Water 
Quality  and  Biology,  Southwestern  Washington, 
W89-08801  4C 

Streamflow  Statistics  and  Drainage-Basin  Char- 
acteristics for  the  Puget  Sound  Region,  Wash- 
ington. Volume  I:  Western  and  Southern  Puget 
Sound, 
W89-09044  2E 

Streamflow  Statistics  and  Drainage-Basin  Char- 
acteristics for  the  Puget  Sound  Region,  Wash- 
ington. Volume  II:  Eastern  Puget  Sound  from 
Seattle  to  the  Canadian  Border, 
W  89-09045  2E 

Post-Eruption  Changes  in  Channel  Geometry  of 
Streams  in   the  Toutle   River  Drainage   Basin, 
1980-82,  Mt.  St.  Helens,  Washington, 
W89-09093  2J 


Preliminary    Evaluation   of  the   Geohydrology 
and  Water  Quality  of  the  Greenacres  Landfill 
Area,  Spokane  County,  Washington, 
W  89-0909  8  2F 

Simulation  of  Three  Lahars  in  the  Mount  St. 
Helens  Area,  Washington  Using  a  One-Dimen- 
sional, Unsteady-State  Streamflow  Model, 
W89-09143  2J 

Filling   of  Spirit   Lake,   Washington,   May    18, 

1980,  to  July  31,  1982, 

W89-09224  2H 

Surface-Water-Quality      Assessment      of  the 

Yakima  River  Basin,  Washington:  Project  De- 
scription, 

W89-09248  2K 

WASTE  DISPOSAL 

Chemical  Behavior  of  Particulate  and  Stabilized 

Oil  Ash  Waste  in  Seawater, 

W89-08247  5E 

Decontamination  of  Radioactively  Contaminat- 
ed Liquids, 
W89-08269  5D 

Method    and    Arrangement    for    Sealing    Off 

Dumps  to  Prevent  Seepage, 

W89-08280  5G 

Hazardous  Organic  Wastes  from  Natural  Gas 
Products  Processing  and  Distribution:  Environ- 
mental Fates, 
W89-08348  5G 

Superfund    Record    of    Decision:    Powersville 

L.F.,  GA. 

W89-08472  5D 

Superfund   Record   of  Decision:    FMC   Corp., 

MN. 

W89-08473  5G 

Superfund   Record   of  Decision:   Sand   Springs 
PetroChem,  OK  (Source  Control  O.U.). 
W89-08474  5G 

Superfund  Record  of  Decision:  Williams  Proper- 
ty, NJ. 
W89-08475  5G 

Superfund  Record  of  Decision:  Rose  Township, 

MI. 

W89-08476  5G 

Superfund    Record    of   Decision:    Stringfellow 

Acid  Pits,  CA. 

W89-08477  5G 

Superfund   Record   of  Decision:   South   Bruns- 
wick, NJ. 
W89-08478  5G 

Superfund  Record  of  Decision:  Palmetto  Wood 

Preserving,  SC. 

W89-08479  5G 

Superfund  Record  of  Decision:  San  Fernando 

Valley,  CA. 

W89-08480  5G 

Superfund  Record  of  Decision:  New  Brighton/ 

Arden  Hills/TCAAP,  MN. 

W89-08481  5G 

Superfund  Record  of  Decision:  Laskin  Poplar 

Oil,  OH  (2nd  O.U.). 

W89-08494  5G 

Superfund  Record  of  Decision:  Operating  Indus- 
tries, CA. 
W89-08495  5G 

Superfund  Record  of  Decision:  Liquid  Disposal, 

MI. 

W89-08530  5G 
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Wetland  and  Upland  Wildlife  Habitat  Develop- 
ment on  Dredged  Material  Disposal  Areas  on 
the  Tennessee-Tombigbee  Waterway, 
W89-08561  6G 

U.S.  Geological  Survey  Research  in  Radioactive 

Waste   Disposal-Fiscal    Years    1983,    1984,    and 

1985, 

W89-08626  5E 

Effects  on  Ground-Water  Quality  of  Seepage 
From  a  Phosphatic  Clayey  Waste  Settling  Pond, 
North-Central  Florida, 
W89-08649  53 

Preliminary  Evaluation  of  the  Knox  Group  in 
Tennessee  for  Receiving  Injected  Wastes, 
W89-08669  2F 

Preliminary  Evaluation  of  the  Basal  Sandstone 
in  Tennessee  for  Receiving  Injected  Wastes, 
W89-08690  2F 

Results  of  Hydrologic  Tests  and  Water-Chemis- 
try Analyses,  Wells  H-6A,  H-6B,  and  H-6C,  at 
the  Proposed  Waste  Isolation  Pilot  Plant  Site, 
Southeastern  New  Mexico, 
W89-08762  2F 

Preliminary  Hydrologic  Data  for  Wells  Tested 
in  Nash  Draw,  Near  the  Proposed  Waste  Isola- 
tion Pilot  Plant  Site,  Southeastern  New  Mexico, 
W89-08985  2F 

Hydrogeology  and    Effects    of    Landfills    on 

Ground-Water  Quality,  Southern  Franklin 
County,  Ohio, 

W89-09042  5B 

Summary  of  Data  on   Municipal   Solid   Waste 

Landfill  Leachate  Characteristics:  'Criteria  for 

Municipal  Solid  Waste  Landfills',  (40  CFR  Part 

258), 

W89-09048  5A 

Criteria  for  Municipal  Solid  Waste  Landfills  (40 
CFR  Part  258).  Subtitle  D  of  Resource  Conser- 
vation and  Recovery  Act  (RCRA).  Background 
Document:  Updated  Review  of  Selected  Provi- 
sions of  State  Solid  Waste  Regulations, 
W89-09050  5E 

Description  of  the  Hazardous-Waste  Research 

Site, 

W89-09053  5B 

Criteria  for  Municipal  Solid  Waste  Landfills  (40 
CFR  Part  258).  Subtitle  D  of  Resource  Conser- 
vation and  Recovery  Act  (RCRA).  Background 
Document:  Location  Restrictions  (Subpart  B) 
W89-09064  so 

Criteria  for  Municipal  Solid  Waste  Landfills  (40 
CFR  Part  258).  Subtitle  D  of  Resource  Conser- 
vation and  Recovery  Act  (RCRA).  Background 
Document:  Design  Criteria  (Subpart  D), 
W89-09066  5G 

Criteria  for  Municipal  Solid  Waste  Landfills  (40 
CFR  Part  258).  Subtitle  D  of  Resource  Conser- 
vation and  Recovery  Act  (RCRA).  Background 
Document:  Operating  Criteria  (Subpart  C) 
W89-09067  5G 

Occurrence  of  Uranium  in  Ground  Water  in  the 
Vicinity  of  the  U.S.  Department  of  Energy  Feed 
Materials  Production  Center,  Fernald,  Ohio 
W89-09086  '    5B 

Geohydrology  of  the  Unsaturated  Zone  at  the 
Burial   Site  for  Low-Level   Radioactive  Waste 
Near  Beatty,  Nye  County,  Nevada, 
W89-09088  2F 

Preliminary    Evaluation   of   the   Geohydrology 
and  Water  Quality  of  the  Greenacres  Landfill 
Area.  Spokane  County,  Washington, 
W89-O9098  JF 


Water-Table  Decline  in  the  South-Central  Great 
Basin  During  the  Quaternary  Period:  Implica- 
tions for  Toxic-Waste  Disposal, 
W  89-09 107  2F 

Geohydrology  of  and  Potential  for  Fluid  Dis- 
posal in  the  Arbuckle  Aquifer  in  Kansas,  with  a 
Section  on  Log  Analysis  of  the  Arbuckle  Aqui- 
fer, 
W89-09122  2F 

Review   of  Technical    Documents:    Supporting 
Proposed  Revisions  to  EPA  Regulations  for  the 
Disposal/Reuse  of  Sewage  Sludge  Under  Sec- 
tion 405(d)  of  the  Clean  Water  Act. 
W89-09127  5G 

Test  Wells  TW1,  TW2,  and  TW3,  White  Sands 
Missile  Range,  Otero  County,  New  Mexico 
W89-09231  2F 

WASTE  DUMPS 

Method    and    Arrangement    for    Sealing    Off 

Dumps  to  Prevent  Seepage, 

W89-08280  5G 

Construction,  Geologic,  and  Water  Level  Data 
for  Observation   Wells  Near  Brentwood,   Wil- 
liamson County,  Tennessee, 
W89-08414  5A 

Remote  Sensing  Assessment  of  Environmental 
Impacts  Caused  by  Phosphat  Industry  Destruc- 
tive Influence, 
W89-08582  7B 

WASTE  LEVEL  DECLINES 

Subsurface  Geology  of  Paleozoic,  Mesozoic,  and 
Cenozoic  Units  in  Southeast  Missouri, 
W89-08452  7C 

WASTE  MANAGEMENT 

Management  of  Residuals  Separated  from  Mu- 
nicipal Wastewater, 
W89-08710  5D 

Management   of  Organic   Residuals   Separated 

from  Industrial  Wastes, 

W89-08715  5D 

WASTE  RECOVERY 

Flotation  Process  for  the  Continuous  Recovery 

of  Silver  or  Silver  Compounds  from  Solutions  or 

Dispersions, 

W89-08299  5D 

Method    of  Reducing    the    Nickel    Content   in 

Wastewater, 

W89-08300  5D 

Method     of    Removing     Heavy     Metal     from 

Wastewater  Streams, 

W89-08303  5D 

Beneficial  Uses  from  Dredged  Lake  Sediments 

in  Illinois, 

W89-08566  5E 

WASTE  TREATMENT 

Phosphoric  Acid/Lime  Hazardous  Waste  De- 
toxification Treatment  Process, 
W89-08297  5D 

WASTEWATER 

Use    of   Short-Term    Bioassays    in    Estimating 
Human    Health    Hazards    of    Wastewater    Ef- 
fluents, 
W89-08548  5A 

Movement  and  Fate  of  Solutes  in  a  Plume  of 
Sewage-Contaminated  Ground  Water,  Cape 
Cod,  Massachusetts:  U.S.  Geological  Survey 
Toxic  Waste  Ground-Water  Contamination  Pro- 


Digital  Modeling  of  Solute  Transport  in  a  Plume 
of  Sewage-Contaminated  Ground  Water 
W89-09054  JB 

Sewage  Contaminants  in  Ground  Water 
W89-09055  JB 

Microbial      Distribution      and      Heterotrophic 

Uptake  in  a  Sewage  Plume, 

W89-09058  5B 

Preliminary  Study  of  Denitrification  in  a  Plume 
of  Sewage-Contaminated  Ground  Water 
W89-09059  5B 

WASTEWATER  ANALYSIS 

Comparison  of  Laboratory  Performances 
W89-08493  5A 

Control  of  Organic  Substances  in  Water  and 

Wastewater. 

W89-08701  5D 

Reconnaissance  of  Selected  Organic  Contami- 
nants in  Effluent  and  Ground  Water  at  Fifteen 
Municipal  Wastewater  Treatment  Plants  in  Flor- 
ida, 1983-84, 
W89-08746  5D 

WASTEWATER  DISPOSAL 

Hazardous   Organic   Waste  from   Natural  Gas 
Products  Processing  and  Distribution:  Environ- 
mental Fates, 
W89-08439  5B 

Potential     Impacts    of    Discharging    Tertiary- 
Treated   Wastewater  into   Port   Royal   Sound, 
South  Carolina, 
W89-09030  5E 

WASTEWATER  FACILITIES 

Apparatus   for   Final   Clearing   of  Wastewater, 
W89-08268  5D 


Water  Treatment  Apparatus, 
W89-08275 


5D 


Feasibility  Study  of  the  Privatization  of  Public 

Wastewater  Treatment  Works, 

W89-08404  6E 

Guide  to  the  Department  of  Defense  Operation, 
Maintenance  and  Training  Assistance  Program 
(OMTAP)  for  Wastewater  Treatment  Plant  Per- 
sonnel. 
W89-08523  5D 

Reconnaissance  of  Selected  Organic  Contami- 
nants in  Effluent  and  Ground  Water  at  Fifteen 
Municipal  Wastewater  Treatment  Plants  in  Flor- 
ida, 1983-84, 
W89-08746  5D 

WASTEWATER  IRRIGATION 

Effects  of  Treated  Municipal  Effluent  Irrigation 
on  Groundwater  Beneath  Sprayfields,  Tallahas- 
see, Florida, 
W89-08421  5E 

WASTEWATER  MANAGEMENT 

Toxicity  Reduction  Evaluation  at  the  Patapsco 

Wastewater  Treatment  Plant, 

W89-08531  5D 

WASTEWATER  MATERIALS 

Wastewater  and  Hazardous  Waste  Survey,  Eng- 


land AFB  LA, 
W89-08525 


5D 


gram. 
W89-09052 


5B 


WASTEWATER  OUTFALL 

Potential     Impacts    of    Discharging    Tertiary- 
Treated    Wastewater   into   Port    Royal   Sound, 
South  Carolina, 
W  89-09030  5E 
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WASTEWATER  POLLUTION 

Physical,  Chemical  and  Biological  Characteris- 
tics of  the  Boise  River  from  Veterans  Memorial 
Parkway,  Boise  to  Star,  Idaho,  October  1987  to 
March  1988, 
W89-08417  5C 

Superfund  Record  of  Decision:  Laskin  Poplar 

Oil,  OH  (2nd  O.U.). 

W89-08494  5G 

WASTEWATER  RENOVATION 

Treatment  of  Water  Supplies  Contaminated  with 
Toxic  Pollutants  Using  Tailored  Soils, 
W89-08438  5G 

WASTEWATER  TREATMENT 

Investigation     of    Aquatic     Macrophyte-Based 
Aquatic    Wastewater    Treatment    Systems    for 
Temperate  Climates, 
W89-08241  5D 

Metal  Ion  Removal  on  a  Precoated  Reticulated 

Vitreous  Carbon  Electrode, 

W89-08256  5D 

Method  and  Apparatus  for  the  Disintegration 

and  Destruction  of  Hazardous  and  Toxic  Sludge 

Materials, 

W89-08267  5D 

Apparatus  for   Final   Clearing   of  Wastewater, 
W89-08268  5D 

Decontamination  of  Radioactively  Contaminat- 
ed Liquids, 
W89-08269  5D 

Biological     Filter    Heating     Arrangement    for 

Treatment  of  Wastewater, 

W89-08271  5D 

Membrane  for  Reverse  Osmosis  and  Method  of 

Making  the  Same, 

W89-08282  3A 

Process  for  Dewatering  Municipal  and  Other 

Sewage  Sludges, 

W89-08295  5D 

Phosphoric  Acid/Lime  Hazardous  Waste  De- 
toxification Treatment  Process, 
W89-08297  5D 


Primary  Treatment  of  Wastewater, 
W89-08298 


5D 


Method   of  Reducing   the   Nickel   Content   in 

Wastewater, 

W89-08300  5D 

Method     of    Removing     Heavy     Metal     from 

Wastewater  Streams, 

W89-O8303  5D 


Removal  of  Iron  from  Chelant  Solutions, 
W89-08304 


5D 


Investigation  of  Novel  Adsorptive   Separation 
Methods  for  Removal  of  Trace  Heavy  Metals 
from  Polluted  Areas, 
W89-08339  5D 

Bisolute  Adsorption  onto  Activated  Carbon  in  a 

Fixed  Bed:  IAST  VS.  SIAST, 

W89-08363  5D 

Laboratory  Planning  for  Water  and  Wastewater 

Analysis, 

W89-08369  5D 

Water  Quality  Data  for  the  Boise  River,  Boise  to 
Star,  Idaho,  January  to  March  1988, 
W89-08382  5C 

Zeolite  Ammonia  Removal  from  Catfish  Pond 

Waters, 

W89-08445  5D 


Toxicity  Reduction  Evaluation  at  the  Patapsco 

Wastewater  Treatment  Plant, 

W89-08531  5D 
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W89-08240 

W89-08241 

W89-08242 

W89-08243 

W89-08244 

W89-08245 

W89-08246 

W89-08247 

W89-08248 

W89-08249 

W89-08250 

W89-08251 

W89-08252 

W89-08253 

W89-08254 

W89-08255 

W89-08256 

W89-08257 

W89-08258 

W89-08259 

W89-08260 

W89-08261 

W89-08262 

W89-08263 

W89-08264 

W89-08265 

W89-08266 

W89-08267 

W89-08268 

W89-08269 

W89-08270 

W89-08271 

W89-08272 

W89-08273 

W89-08274 

W89-08275 

W89-08276 

W89-08277 

W89-08278 

W89-08279 

W89-08280 

W89-08281 

W89-08282 

W89-08283 

W89-08284 

W89-08285 

W89-08286 

W89-08287 

W89-08288 

W89-08289 

W89-08290 

W 89-08291 

W89-08292 

W89-08293 

W89-08294 

W89-08295 

W89-08296 

W89-08297 

W89-08298 

W89-08299 

W89-08300 

W89-08301 

W89-08302 

W89-08303 

W89-08304 

W89-08305 

W89-08306 

W89-08307 

W89-08308 

W89-08309 

W89-08310 

W89-08311 

W89-08312 

W89-08313 

W89-08314 

W89-08315 

W89-08316 

W89-08317 

W89-08318 

W89-08319 

W89-08320 

W89-08321 

W89-08322 

W89-08323 


5B 
5D 

5G 

3F 

6A 

5B 

5B 

5E 

5F 

2H 

5B 

5F 

5G 

4D 

6B 

2L 

5D 

2F 

6B 

6C 

2J 

2F 

4B 

6D 

7C 

3F 

5F 

5D 

5D 

5D 

5D 

5D 

5F 

5F 

5F 

5D 

3A 

5F 

8A 

4A 
5G 
5G 
3A 
3A 
5F 

4A 

5F 

4D 

8A 

4D 

4D 

4D 

4D 

4D 

8F 

5D 

4A 

5D 

5D 

5D 

5D 

4A 

4A 

5D 

5D 

7C 

2F 

7C 

7C 

7C 

2F 

2K 

4C 

2F 

IOC 

2F 

5A 

2F 

4C 

2F 

4C 

4C 

IOC 

7C 


W89-08324 

7C 

W89-08325 

7C 

W89-08326 

7C 

W89-08327 

7C 

W89-08328 

5C 

W89-08329 

9D 

W89-08330 

6D 

W89-08331 

5G 

W89-08332 

9D 

W89-08333 

2F 

W89-08334 

5B 

W89-08335 

2F 

W89-08336 

5A 

W89-08337 

5B 

W89-08338 

5C 

W89-08339 

5D 

W89-08340 

3F 

W89-08341 

2F 

W89-08342 

5A 

W89-08343 

7C 

W89-08344 

6A 

W89-08345 

3C 

W89-08346 

3C 

W89-08347 

6D 

W89-08348 

5G 

W89-08349 

9D 

W89-08350 

9D 

W89-08351 

9D 

W89-08352 

2L 

W89-08353 

2E 

W89-08354 

2E 

W89-08355 

5B 

W89-08356 

5B 

W89-08357 

2F 

W89-08358 

2J 

W89-08359 

5B 

W89-08360 

5B 

W89-08361 

4B 

W89-08362 

7C 

W89-08363 

5D 

W89-08364 

9D 

W89-08365 

9D 

W89-08366 

9D 

W89-08367 

9D 

W89-08368 

9D 

W89-08369 

5D 

W89-08370 

2F 

W89-08371 

9D 

W89-08372 

9D 

W89-08373 

9D 

W89-08374 

IOC 

W89-08375 

7C 

W89-08376 

2J 

W89-08377 

6D 

W89-08378 

2F 

W89-08379 

2A 

W89-08380 

2F 

W89-08381 

2F 

W89-08382 

5C 

W89-08383 

2F 

W89-08384 

7C 

W89-08385 

5E 

W89-08386 

4C 

W89-08387 

5G 

W89-08388 

5G 

W89-08389 

2L 

W89-08390 

5G 

W89-08391 

2F 

W89-08392 

5B 

W89-08393 

2L 

W89-08394 

2F 

W89-08395 

5B 

W89-08396 

2F 

W89-08397 

5A 

W89-08398 

2E 

W89-08399 

2K 

W89-084O0 

9D 

W  89-08401 

9D 

W89-08402 

2E 

W89-08403 

9D 

W89-08404 

6E 

W89-08405 

5B 

W89-08406 

2E 

W89-08407 

2E 

W89-08408 

2F 

W89-08409 

7A 

W89-08410 

5A 

W89-08411 

2H 

W89-08412 

2E 

W89-08413 

5B 

W89-08414 

5A 

W89-08415 

5B 

W89-08416 

7B 

W89-08417 

5C 

W89-08418 

2G 

W89-08419 

7C 

W89-08420 

6D 

W89-08421 

5E 

W 89-08422 

5B 

W89-08423 

7B 

W89-08424 

4C 

W89-08425 

5B 

W89-08426 

2A 

W89-08427 

2F 

W89-08428 

6D 

W89-08429 

7A 

W89-08430 

2F 

W89-08431 

6D 

W89-08432 

5B 

W89-08433 

5A 

W 89-08434 

2F 

W89-08435 

9D 

W89-08436 

9D 

W89-08437 

9D 

W89-08438 

5G 

W89-08439 

5B 

W89-08440 

5B 

W 89-08441 

9D 

W89-08442 

2J 

W89-08443 

5C 

W89-08444 

5A 

W89-08445 

5D 

W89-08446 

9D 

W89-08447 

5C 

W89-08448 

9D 

W89-08449 

3D 

W89-08450 

2E 

W89-08451 

5B 

W89-08452 

7C 

W89-08453 

7C 

W89-08454 

7B 

W89-08455 

2H 

W89-08456 

2E 

W89-08457 

5B 

W89-08458 

6G 

W89-08459 

2K 

W89-08460 

5B 

W89-08461 

5B 

W89-08462 

2F 

W89-08463 

5B 

W89-08464 

7C 

W89-08465 

2A 

W89-08466 

6G 

W89-08467 

5C 

W89-08468 

2L 

W89-08469 

5G 

W 89-08470 

2L 

W89-08471 

2L 

W89-08472 

5D 

W89-08473 

5G 

W89-08474 

5G 

W89-08475 

5G 

W89-08476 

5G 

W89-08477 

5G 

W89-08478 

5G 

W89-08479 

5G 

W89-08480 

5G 

W89-08481 

5G 

W89-08482 

5G 

W89-08483 

2E 

W89-08484 

5F 

W89-08485 

8B 

W89-08486 

8A 

W89-08487 

5C 

W89-08488 

5B 

W89-08489 

5B 

W89-08490 

5C 

W89-08491 

5C 

W 89-08492 

5C 

W89-08493 

5A 

W 89-08494 

5G 

W89-08495 

5G 

W89-08496 

5A 

W89-08497 

5G 

W89-08498 

5F 

W89-08499 

5B 

W89-08500 

5B 

W89-08501 

2B 

W89-08502 

2L 

W89-08503 

5C 

W89-08504 

5B 

W89-08505 

8D 

W89-08506 

5B 

W89-08507 

5B 

W89-08508 

5B 

W89-08509 

5B 

W89-08510 

5B 

W89-08511 

5G 

W89-08512 

2J 

W89-08513 

6G 

W89-08514 

5B 

W89-08515 

5B 

W89-08516 

2B 

W89-08517 

2E 

W89-08518 

5G 

W89-08519 

5B 

W89-08520 

5A 

W89-08521 

5F 

W89-08522 

2B 

W89-08523 

5D 

W89-08524 

5G 

W89-08525 

5D 

W89-08526 

5C 

W89-08527 

5E 

W89-08528 

5F 

W89-08529 

2L 

W89-08530 

5G 

W89-08531 

5D 

W89-08532 

5B 

W89-08533 

6G 

W89-08534 

5C 

W89-08535 

4A 

W89-08536 

5B 

W89-08537 

5G 

W89-08538 

5G 

W89-08539 

5G 

W89-08540 

2L 

W89-08541 

5G 

W89-08542 

6A 

W89-08543 

5G 

W89-08544 

5C 

W89-08545 

5B 

W89-08546 

5G 

W89-08547 

5D 

W89-08548 

5A 

W89-08549 

5B 

W89-08550 

5G 

W89-08551 

5F 

W89-08552 

5G 

W89-08553 

2H 

W89-08554 

2J 

W89-08555 

5E 

W89-08556 

5E 

W89-08557 

5E 

W89-08558 

5E 

W89-08559 

5E 

W89-08560 

6G 

W89-08561 

6G 

W89-08562 

6G 

W89-08563 

4C 

W89-08564 

5E 

W89-08565 

5G 

W89-08566 

5E 

W89-08567 

5E 

W89-08568 

6G 

W89-08569 

5E 

W89-08570 

5E 

W89-08571 

5E 

W89-08572 

7A 

W89-08573 

7B 

W89-08574 

7B 

W89-08565 

5G 

W89-08566 

5E 

W89-08567 

5E 

W89-08568 

6G 

W89-08569 

5E 

W89-08570 

5E 

W89-08571 

5E 

W89-08572 

7A 

W89-08573 

7B 

W89-08574 

7B 

A-l 

W89-08575 
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W89-08575     7B 
W89-08576     7B 
W89-08577     7A 
W89-08578     7C 
W89-08579     7B 
W89-08580     7C 
W89-08581     7B 
W89-08582     7B 
W89-08583     7C 
W89-08584     7C 
W89-08585     7A 
W89-08586     7B 
W89-08587     7B 
W89-08588     7C 
W89-08589     7B 
W89-08590     7A 
W89-08591     7A 
W89-08592     7C 
W89-08593     7C 
W89-08594     7C 
W89-08595     7A 
W89-08596     7C 
W89-08597     7A 
W89-08598     7C 
W89-08599     7C 
W89-08600     7B 
W89-08601     7C 
W89-08602     7C 
W89-08603     7A 
W89-08604     7C 
W89-08605     7C 
W89-08606     7C 
W89-08607     7C 
W89-08608     7C 
W89-08609     7A 
W89-08610     7B 
W89-08611     7B 
W89-08612     2H 
W89-08613     5C 
W89-08614     5D 
W89-08615     5C 
W89-08616     5C 
W89-08617     4A 
W89-08618     2F 
W89-08619     2F 
W89-08620     4B 
W89-08621     2F 
W89-08622     2F 
W89-08623     2J 
W89-08624     2E 
W89-08625     2E 
W89-08626     5E 
W89-08627     2A 
W89-08628     5B 
W89-08629     5B 
W89-08630     2H 
W89-08631     2F 
W89-08632     7A 
W89-08633     4C 
W89-08634     9D 
W89-08635     7B 
W89-08636     2F 
W89-08637     2F 
W89-08638     2E 
W89-08639     2F 
W89-08640     21 
W89-08641     7B 
W89-08642     7B 
W89-08643     2F 
W89-08644     2F 
W89-08645     2F 
W89-08646     2F 
W89-08647     2E 
W89-08648     2H 
W89-08649     5B 
W89-08650     5B 
W89-08651     2F 
W89-08652     2E 
W89-08653     2F 
W89-08654     2F 
W89-08655     2F 
WX9-08656     5G 
W89-08657     5A 
W89-08658     2E 


W89-08659     6D 
W89-08660     2F 
W89-08661     7B 
W89-08662     IOC 
W89-08663     2H 
W89-08664     7C 
W89-08665     2F 
W89-08666     2E 
W89-08667     2F 
W89-08668     2F 
W89-08669     2F 
W89-08670     6G 
W89-08671     2H 
W89-08672     7B 
W89-08673     2F 
W89-08674     2F 
W89-08675     2E 
W89-08676     2E 
W89-08677     2F 
W89-08678     2E 
W89-08679     5A 
W89-08680     5B 
W89-08681     2F 
W89-08682     5B 
W89-08683     2F 
W89-08684     5B 
W89-08685     2F 
W89-08686     4C 
W89-08687     2H 
W89-08688     2F 
W89-08689     2H 
W89-08690     2F 
W89-08691     2H 
W89-08692     2F 
W89-08693     6D 
W89-08694     2F 
W89-08695     2F 
W89-08696     5G 
W89-08697     5G 
W89-08698     5A 
W89-08699     5F 
W89-08700     5F 
W89-08701     5D 
W89-08702     5D 
W89-08703     5F 
W89-08704     5F 
W89-08705     5F 
W89-08706     5F 
W89-08707     5D 
W89-08708     5D 
W89-08709     5D 
W89-08710     5D 
W89-08711     5D 
W89-08712     5D 
W89-08713     5D 
W89-08714     5D 
W89-08715     5D 
W89-08716     7C 
W89-08717     2F 
W89-08718     2F 
W89-08719     2F 
W89-08720     8B 
W89-08721     7B 
W89-08722     7A 
W89-08723     7C 
W89-08724     7C 
W89-08725     7C 
W89-08726     7C 
W89-08727     7C 
W89-08728     7C 
W89-08729     7C 
W89-08730     7C 
W89-08731     7C 
W89-08732     7C 
W89-08733     7C 
W89-08734     7C 
W89-08735     7C 
W89-08736     7C 
W89-08737     2F 
W89-08738     7B 
W89-08739     2F 
W89-08740     2E 
W89-08741      2F 
W89-08742     2F 


W89-08743     2F 
W89-08744     2F 
W89-08745     2E 
W  89-08746     5D 
W89-08747     2F 
W  89-08748     5B 
W89-08749     5G 
W89-08750     7A 
W89-08751     2E 
W89-08752     2E 
W89-08753     2H 
W89-08754     2F 
W89-08755     2F 
W89-08756     2E 
W89-08757     2F 
W89-08758     7C 
W89-08759     2F 
W89-08760     7B 
W89-08761     7B 
W89-08762     2F 
W89-08763     2F 
W89-08764     7C 
W89-08765     2J 
W89-08766     5B 
W89-08767     5A 
W89-08768     2E 
W89-08769     6D 
W89-08770     6D 
W89-08771     7C 
W89-08772     5B 
W89-08773     7C 
W89-08774     4C 
W89-08775     2F 
W89-08776     5B 
W89-08777     5B 
W89-08778     2E 
W89-08779     2F 
W89-08780     7C 
W89-08781     6D 
W89-08782     2F 
W89-08783     7C 
W89-08784     2E 
W89-08785     2F 
W89-08786     2F 
W89-08787     2B 
W89-08788     6D 
W89-08789     5B 
W89-08790     1C 
W89-08791     7C 
W89-08792     7C 
W89-08793     2H 
W89-08794     5B 
W89-08795     7C 
W89-08796     5B 
W89-08797     7C 
W89-08798     2H 
W89-08799     7B 
W89-08800     2F 
W89-08801     4C 
W89-08802     2J 
W89-08803     7C 
W89-08804     7C 
W89-08805     2F 
W89-08806     5G 
W89-08807     6G 
W89-08808     2F 
W89-08809     7C 
W89-08810     5B 
W89-08811     2K 
W89-08812     2F 
W89-08813     2E 
W89-08814     4A 
W89-08815     7C 
W89-08816     7C 
W89-08817     7C 
W89-08818     7B 
W89-08819     6G 
W89-08820     5G 
W89-08821      2F 
W89-08822     2F 
W89-08823     6G 
W89-08824     7A 
W89-08825     5G 
W89-08826     2F 


W89-08fS27 
W9-4M2I 

W89-08829 

W89JJ8830 

W89-08831 

W89-08832 

W89-08833 

W89-08834 

W89-08835 

W89-08836 

W89-08837 

W89-08838 

W89-08839 

W89-08840 

W89-08841 

W89-08842 

W89-08843 

W89-08844 

W89-08845 

W89-08846 

W89-08847 

W89-08848 

W89-08849 

W89-08850 

W89-08851 

W89-08852 

W89-08853 

W89-08854 

W89-08855 

W89-08856 

W89-08857 

W89-08858 

W89-08859 

W89-08860 

W89-08861 

W89-08862 

W89-08863 

W89-08864 

W89-08865 

W89-08866 

W89-08867 

W89-08868 

W89-08869 

W89-08870 

W89-08871 

W89-08872 

W89-08873 

W89-08874 

W89-08875 

W89-08876 

W89-08877 

W89-08878 

W89-08879 

W89-08880 

W89-08881 

W89-08882 

W89-08883 

W89-08884 

W89-08885 

W89-08886 

W89-08887 

W89-08888 

W89-08889 

W89-08890 

W89-08891 

W89-08892 

W89-08893 

W89-08894 

W89-08895 

W89-08896 

W89-08897 

W89-08898 

W89-08899 

W89-08900 

W89-08901 

W89-08902 

W89-08903 

W89-08904 

W 89-08905 

W89-08906 

W89-08907 

W89-08908 

W89-08909 


7C 
7B 
5B 

2F 
2F 

2F 
2F 

2F 
2D 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

2F 

IOC 

2E 

6F 

7C 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2E 

2L 

4A 

4A 

4A 

4A 

3F 

2J 

4A 

6F 

4A 

4A 

4A 

2J 

4A 

6B 

5G 

6E 

6E 

6E 

6E 

3B 

6E 

6B 

6E 

6D 


A-2 
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W89-08910 

6D 

W89-08911 

3F 

W89-08912 

6E 

W89-08913 

3F 

W89-08914 

6E 

W89-08915 

6E 

W89-08916 

6E 

W89-08917 

4B 

W89-08918 

4B 

W89-08919 

5G 

W89-08920 

5G 

W89-08921 

6E 

W89-08922 

6E 

W89-08923 

6E 

W89-08924 

6E 

W89-08925 

6E 

W89-08926 

6B 

W89-08927 

6B 

W89-08928 

4A 

W89-08929 

6E 

W89-08930 

6E 

W89-08931 

7B 

W89-08932 

6E 

W89-08933 

3F 

W89-08934 

2J 

W89-08935 

2J 

W89-08936 

2E 

W89-08937 

7B 

W89-08938 

2J 

W89-08939 

2J 

W 89-08940 

2J 

W89-08941 

2J 

W89-08942 

2J 

W89-08943 

2J 

W89-08944 

2J 

W89-08945 

8A 

W89-08946 

8D 

W89-08947 

2J 

W89-08948 

2J 

W89-08949 

2J 

W89-08950 

2J 

W89-08951 

2J 

W89-08952 

2J 

W89-08953 

2J 

W89-08954 

2J 

W89-08955 

2J 

W89-08956 

2J 

W89-08957 

2J 

W89-08958 

2J 

W89-08959 

2J 

W89-08960 

2J 

W89-08961 

2J 

W89-08962 

8A 

W89-08963 

2J 

W89-08964 

2J 

W89-08965 

5B 

W89-08966 

4C 

W89-08967 

5G 

W89-08968 

5F 

W89-08969 

5G 

W89-08970 

5F 

W89-08971 

5F 

W89-08972 

5F 

W89-08973 

5F 

W89-08974 

8G 

W  89-0897  5 

5F 

W89-08976 

5G 

W89-08977 

5F 

W89-08978 

7B 

W89-08979 

5C 

W89-08980 

8E 

W89-08981 

7B 

W89-08982 

4C 

W89-08983 

10D 

W89-08984 

7B 

W89-08985 

2F 

W89-08986 

2E 

W89-08987 

2A 

W89-08988 

7B 

W89-08989 

2J 

W89-08990 

2C 

W89-08991 

5B 

W89-08992 

2J 

W89-08993 

7B 

W89-08994  2F 

W89-08995  2J 

W89-08996  7B 

W89-08997  5B 

W89-08998  5A 

W89-08999  2F 

W89-09000  7C 

W89-09001  2F 

W89-09O02  6D 

W  89-09003  7C 

W89-09004  2F 

W89-09005  2F 

W89-09006  5B 

W89-09007  2F 

W89-09008  5C 

W89-O9O09  7B 

W89-09010  8B 

W89-09011  7C 

W89-09012  2F 

W89-09013  7B 

W89-09014  2E 

W89-09015  2F 

W89-09016  7C 

W  89-090 17  7C 

W  89-090 18  2F 

W89-09019  2J 

W89-09020  2J 

W89-09021  2E 

W89-09022  4D 

W89-09023  5B 

W89-09024  2K 

W89-09025  5B 

W  89-09026  2F 

W89-09027  4B 

W89-09028  2F 

W89-09029  2F 

W89-09030  5E 

W89-09031  7  A 

W89-09032  7B 

W89-09033  4C 

W89-09034  2F 

W89-09035  2J 

W89-09036  2F 

W89-09037  2E 

W89-09038  5B 

W89-09039  2F 

W89-09040  2F 

W89-09041  2F 

W89-09042  5B 

W89-09043  2F 

W89-09044  2E 

W89-09045  2E 

W89-09046  5B 

W89-09047  5G 

W89-09048  5A 

W  89-09049  2E 

W89-09050  5E 

W  89-09051  2F 

W89-09052  5B 

W89-09053  5B 

W89-09054  5B 

W89-09055  5B 

W89-09056  5A 

W89-09057  5B 

W89-09058  5B 

W89-09059  5B 

W  89-09060  2E 

W89-09061  7C 

W89-09062  7C 

W89-09063  5G 

W89-09064  5G 

W89-09065  7C 

W89-09066  5G 

W89-09067  5G 

W89-09068  5B 

W89-09069  7B 

W89-09070  5B 

W89-09071  7C 

W89-09072  7C 

W89-09073  2H 

W89-09074  2H 

W89-09075  7B 

W89-09076  2A 

W89-09077  5B 


W89-09078 

5G 

W89-09079 

2E 

W89-09080 

2E 

W89-09081 

2F 

W89-09082 

2F 

W89-09083 

2F 

W 89-09084 

2F 

W89-09085 

2F 

W89-09086 

5B 

W89-09087 

2E 

W89-09088 

2F 

W89-09089 

7A 

W89-09090 

5G 

W89-09091 

5B 

W89-09092 

7C 

W89-09093 

2J 

W89-09094 

2E 

W89-09095 

2J 

W89-09096 

2C 

W89-09097 

7B 

W89-09098 

2F 

W 89-09099 

2J 

W89-09100 

6G 

W89-09101 

2F 

W89-09102 

5B 

W89-09103 

7B 

W89-09104 

7C 

W89-09105 

7A 

W 89-09 106 

9D 

W 89-09 107 

2F 

W89-09108 

3F 

W89-09109 

8B 

W89-09110 

2D 

W89-09111 

10D 

W89-09112 

2C 

W89-09113 

5G 

W89-09114 

7B 

W89-09115 

2F 

W89-09116 

5B 

W89-09117 

2F 

W89-09118 

2F 

W89-09119 

2F 

W 89-09 120 

2F 

W 89-09 121 

2E 

W89-09122 

2F 

W89-09123 

7B 

W89-09124 

6D 

W89-09125 

2F 

W89-09126 

2F 

W89-09127 

5G 

W89-09128 

2J 

W89-09129 

2E 

W  89-09 130 

2F 

W89-09131 

8E 

W89-09132 

2E 

W89-09133 

7C 

W89-09134 

2E 

W89-09135 

2J 

W89-09136 

2E 

W89-09137 

2F 

W89-09138 

5B 

W89-09139 

2F 

W89-09140 

2E 

W89-09141 

2F 

W89-09142 

6G 

W89-09143 

2J 

W89-09144 

8E 

W89-09145 

6G 

W89-09146 

2F 

W89-09147 

4C 

W89-09148 

4C 

W89-09149 

7C 

W89-09150 

7C 

W89-09151 

7C 

W89-09152 

7C 

W89-09153 

7C 

W89-09154 

7C 

W89-09155 

7C 

W 89-09 156 

7C 

W  89-09 157 

7C 

W89-09158 

7C 

W89-09159 

7C 

W89-09160 

7C 

W89-09161 

7C 

W89-09244 

W89-09162 

7C 

W89-09163 

7C 

W89-09164 

7C 

W89-09165 

7C 

W89-09166 

7C 

W89-09167 

7C 

W89-09168 

7C 

W89-09169 

7C 

W89-09170 

7C 

W89-09171 

7C 

W89-09172 

7C 

W89-09173 

2F 

W89-09174 

7C 

W89-09175 

3F 

W89-09176 

2F 

W89-09177 

5A 

W89-09178 

2F 

W 89-09 179 

2E 

W  89-09 180 

2E 

W89-09181 

2F 

W89-09182 

5A 

W89-09183 

2F 

W89-09184 

2H 

W89-09185 

2E 

W89-09186 

4B 

W89-09187 

2F 

W89-09188 

2E 

W  89-09 189 

2E 

W  89-09 190 

5B 

W 89-09191 

2F 

W89-09192 

2F 

W89-09193 

5B 

W89-09194 

2E 

W89-09195 

7C 

W89-09196 

2H 

W 89-09 197 

2F 

W89-09198 

2G 

W 89-09 199 

2E 

W 89-09200 

9A 

W89-09201 

2A 

W  89-09202 

2D 

W89-09203 

5B 

W89-09204 

IOC 

W89-09205 

9D 

W89-09206 

2E 

W89-09207 

2F 

W 89-09208 

2E 

W 89-09209 

5B 

W89-09210 

2F 

W89-09211 

2F 

W89-09212 

7C 

W89-09213 

2A 

W89-09214 

2F 

W  89-092 15 

2F 

W89-09216 

2F 

W89-09217 

2E 

W89-09218 

7C 

W 89-092 19 

4C 

W89-09220 

2H 

W89-09221 

2H 

W89-09222 

2F 

W89-09223 

2E 

W89-09224 

2H 

W89-09225 

2F 

W89-09226 

5B 

W89-09227 

4C 

W89-09228 

2A 

W89-09229 

2F 

W89-09230 

2G 

W89-09231 

2F 

W89-09232 

7C 

W89-09233 

2F 

W89-09234 

2F 

W89-09235 

5B 

W89-09236 

7C 

W89-09237 

5B 

W89-09238 

5B 

W89-09239 

2J 

W89-09240 

2J 

W89-09241 

2F 

W89-09242 

2E 

W89-09243 

5B 

W89-09244 

2C 

A-3 


ACCESSION  NUMBER   INDEX 


W89-09245 


W89-09245  5B 

W89-09246  4C 

W89-09247  2E 

W89-09248  2K 

W89-09249  7B 

W89-09250  2F 

W89-09251  10A 


W89-09252  2E 

W89-09253  2E 

W89-09254  2F 

W89-09255  2E 

W89-09256  2L 

W89-09257  8D 

W89-09258  5B 


W89-09259 

IOC 

W89-09260 

2F 

W89-09261 

10D 

W89-09262 

5B 

W89-09263 

7C 

W89-09264 

SB 

W89-09265 

2E 

W89-09266  IOC 

W89-09267  2E 

W89-09268  2J 

W89-09269  2H 

W89-O9270  5B 

W89-09271  2L 

W89-09272  7C 


*U.  S.  COVERNfflENT    PRATING    OFF  ICE  M9B9-242-196  iOO,001 


Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 


WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 


WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


ENGINEERING  WORKS 


MANPOWER.  GRANTS,  AND 
FACILITIES 


1989  Price  Schedules  for  the  United  States,  Canada, 
and  Mexico 

These  prices  are  for  customers  in  the  United  Slates,  Canada,  and 
Mexico;  other  customers,  write  tor  price  list  PR-360-4. 


n 
> 

m 
c 


Microfiche  &  Paper  Copy 
Reports 

Standard  Prices        Exception  Prices 


Computer  Productt 


A01 $6.95 

A02 10.95 

A03 13.95 

AO4-A05..15  95 
A06-A09..21.95 
A10-A13  .28.95 
A14-A17  ..36.95 
A18-A21  ..42.95 
A22-A25  ..49.95 
A99 • 


Published 
Searches  i 
Special 
Directories 


N01. 
N02. 


$55.00 
...55.00 


E01 $9.00 

E02 11.50 

E03 13.00 

E04 15.50 

E05 17.50 

E06 20.50 

E07 23.00 

E08 25.50 

E09 28.00 

E10 31.00 

Ell 33.50 

E12 36.50 

E13 39.00 

E14 42.50 

E15 46.00 

E16 50.50 

E17 54.50 

E18 59.00 

E19 65.50 

E20 76.00 

E99 


Diskettes 

D01 $50 

002 75 

003 125 

D04 175 

D05 225 

D06 275 

D07 325 

DOS 375 

D09 425 

010 475 

D11 525 

012 575 

D13 625 

D14 675 

D15 725 

016 775 

017 825 

018 875 

019 925 

D99 


*  Contact  NTIS  for  price 

Prices  effective  January  1,  1989 


Magnetic  Tapes 

$150 
T02... 

T03 325 

T04 
T05... 

T06 625 

T07... 

T08 825 

T09 925 

T10 1,025 

1,125 

T12 1,225 

T13 1,325 

T14 1.425 

T15 1,525 

T16 1,625 

1,725 

T18 1,825 

T19 1.925 

T99 


9 
c 


8 


SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


INDEXES 

SUBJECT  INDEX 
AUTHOR  INDEX 

ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 
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